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Engineers Spend 30% Of Their Time 
Researching And Entering Part Data. 

Description Supplier 

Panasonic 1MQBK-ND DIGI-KEY 

27K 

22K 

®oSn^lZ32j 5’3 

Manufacturer 
Pari Humber 

Pari 
Statu« 

Package 
Type 

Part 
Humber 

Supplier 
Part 

Precision Resist 2 2KQ6K-PRP CNOI-KEY 
2 2KQ6k-ND DIGI-KEY 

10KQ6K-ND DIGI-KEY 
1OKQ0K-ND DIGI-KEY 
10KQ6K-ND DIGI-KEY 
1OKQ0K-ND DIGI-KEY 

2 2KQ0K-ND 0 2* 
2 2KQBK-PR 0 2; 
1OÛ8K-ND 0 2Í 
10KQBK-ND 0 2i 
10KQBK-ND 0 2i 
10KQBK-ND 0 2i 

30-02702 
31-00022 
30-04293 
30-04277 
30-04267 

30-04269 

30-10600 
31-00C36 
31-00030 
31-00027 

Precision Resist 360KQBK-PRP DIGI-KEY 
Precision Resist 30KQ6K-PRP DtGl-KEY 
Precision Resist 27KQBK-PRP DIGI-KEY 

Preferred 
Preferred 
Preferred 
Preferred 

Discrete 
Discrete 
Discrete 
Discrete 

Panasonic 
Panasonic 
Panasonic 
Panasonic 

10K 
10k 

Preferred 
Preferred 
Preferred 
Preferred 
Preferred 
Preferred 

1MQBK-ND 0 2Í 
36KQ6K-PRP 0 Z 
30KQ6K-PRP 0 21 
27KQ6K-PRP 0 21 

22K ohm resistor 
22K ohm resistor 1% 1/ 
Resistor, 10K 1/4W20 
Resistor. 10K 1/4W10 
Resistor, 10K 1/4W1% 
Resistor. 10K 1MW5% 

1 OM ohm resistor 
36K ohm resistor 1% 1/ 
30K ohm resistor 1% 1/ 
27K ohm resistor 1% 1/ 

|P»t Manage. BENCH98 DSN 

OlCAD Caplme Io. Wmdow. IBtHCHM OSH BEHCHB8 A SCH| 

Receive automatic notification / 
or database change, and update 

leaving you 
schematic 
editor. 

Access part 
data in a 
central 

[Select parts with the electrical parameters you need and the system 
[automatically retrieves part numbers, PCB footprints and other data. 

the parts in the schematic 
them instantly. 

1 Patt Ref 1 Value | Part N | Pail Status | 

1 R5 ? 7K A Undefined 
Pari Al A 

2 R43 20K 30 

3 # C30 1uF 50-

4 OUI 22V10 TM 

5 Dm 22V10 TM 

6 0 U2 22V10 TM 

7 0 U71 74HC374 20-

8 0 U4 7201 20-

9 t ,C2 10pF 50-

10 T C1 10pF 50-

11 □ U79 74HC245 20 

04267 • Approved Not cunei 

00172 • Approved Not cunei 

P-1 0 T emporary: Current 

P-3 0 T emporary Current 

P-2 O Temporary: Current 

00374 # Approved Current 

00042 • Approved Current 

00134 ♦ Approved: Current 

00134 ♦ Approved Current 

003296 ♦ Approved Current 

Now there is. An Enterprise 
Component Information System 
from OrCAD. 

With OrCAD Enterprise CIS1'1, 
you can access component informa¬ 
tion from a central database as you place parts, 
and the system automatically documents the 
non-electrical data for you. Export a complete, 
up-to-date part list and netlist at any time with 
the press of a button. Your documentation 
always reflects current information, so you'll 
avoid cost overruns, obsolete parts and rework. 

You can also retrieve new 
parts from the Internet. Select a 
part to automatically attach the 
symbol to your cursor, download 
the information you need and flag 

the part for special handling by purchasing. 
With OrCAD Enterprise CIS, you'll save 

yourself time. And your company money. So 
next time you pick up a data sheet to look up a 
manufacturer number, pick up the phone instead. 
And call OrCAD Direct at 1-800-671-9506 
or visit us at www.orcad.com. 

There’s Got 
To Be A 

Better Way. 

OrCAD is a registered trademark and OrCAD Enterprise CIS is a trademark of OrCAD. Inc. 

EDA for the Windows NT Enterprise 

OrCAD ■ 
READER SERVICE 141 



Applications 101 : DC/DC Converters 
0 G Y APEX M C R OTE C H N 0 

Hlgh-Rel, Hybrid 
Dö/Dü Converters 
With Apex’s 
Lifetime 
Warranty 

1 SURFACE MOUNT MAGNETICS 
2 100% CERAMIC CAPACITORS 
3 REFLOW SOLDERED COMPONENTS 
4 WELDED PACKAGE HERMETICALLY 
5 LOW THERMAL RESISTANCE, 

CERAMIC ON SOLID STEEL 

DHC2800 Series 

SEALED 

6 INDUSTRY STANDARD PACKAGE 

TO THE TEST 
We know our 
customers really put 
our converters to the 
test. That's why Apex's 
DHC2800 and DB2800 
Series DC/DC Converters 
utilize all ceramic capa¬ 
citors, surface mount 
magnetics and ultrasonically 
bonded wires to provide 
hybrid reliability across the 
full military temperature range 
and to 5,000 g of acceleration. 
The built-in ruggedness of 
Apex DC/DC Converters allows 
Apex to offer the only lifetime 
product warranty in the 
industry. 

New 8 th Edition 
Data Book 

Converters is le in 

Complete product data on 
Apex's high-rel DC/DC 

the new 8th edition Apt 
Power Integrated Circuit 

Data Book. 

Request your free 
copy today! 

On the web: \ I 
www. a pexmi crotech .co 

By E-mail: 
prodlit@apexmicrotech.com 

By phone: 
1-800-862-1021 

READER SERVICE 108 

Highlights 
• Commercial grade parts 
designed for military 
ruggedness 

• Withstands 5,000 g 
acceleration 

• 100% ceramic capacitors offer 
higher reliability 

• -55°C to +125°C full power 
operation 

• Fault tolerant 

• Full short circuit protection 

• Fully isolated 

• Output voltage adjustment 
standard 

• Remote shutdown provides 
on/off capabilities 

DHC2800 Series 
• DHC2803S—Industry's first 
3V at 2A model 

• DHC2805S—5V single output 

• Up to 6W output, 17W/in 3 

power density 

• Input meets MIL-STD-704A/D 
reguirements (80V transient) 

• 11V to 50V input, exceeds 
industry standard 

• 1" X 1” footprint, pin compatible, 
industry standard package 

DB2800 Series 
• DB2803S—3V Single Output 

• DB2805S—5V Single Output 

• DB2812S—12V Single Output 

• DB2815S—15V Single Output 

• Up to 22.5W output 

• 16V to 40V input 

• Input meets MIL-STD-704D 
requirements (80V transient 
survival) 

Australia, New Zealand (08) 8277 3288 

Belgium/Luxembourg (323) 458 3033 

Canada (613) 592 9540 
Daehan Minkuk (02) 745 2761 

Danmark 70 10 48 88 

Deutschland (089) 614-503-10 

España (1) 530 4121 
France (DTF^-l-46878336 

Hong Kong (852)^33781'89-

Indür72 413^096 

Israel 972 3 9274747 

Italia (02) 6640-0153 
Nederland 31102882500 

Nippon (3) 3244-3787 

Norge 63-89 8969 

Österreich (1) 203-79010 

Peoples Rep. of China (852) 233488188 

Rep. of South Africa (021) 23 4943 

Singapore 65-742-8927 

Sverige (8) 795 9650 

Taiwan-Rep. of China (02) 722 3570 

United Kingdom (01438) 368-466 



What’s it going to take 



Every product design is unique. The same should 

go for the system chip behind it. That's why 

BRIGHT MINDS. BRILLIANT CHIPS. 
Lucent lets you dictate your own IC strategy. Combine digital 

logic, memory, analog, microprocessor and DSP circuitry in any 

configuration. All in perfect concert. All on a single chip. Whether 

your endgame is LAN, WAN, wireless, or PC communications, 

Bell Labs advanced modular process accelerates your march to 

market. Crunching prototype turnarounds to days. So you can 

take the crown, while your rivals retool. Master the details at 

www.lucent.com/micro Were into a lot of cool stuff 

s 9fo Up 

s'"no’'«io„s 

* 

■- g "w makers 
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ISO 9001 

TÜV 

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. 

RMX-350 \ i 
Hot swap, X. 
350 watts, X-— 
multiple output, power factor 
corrected. AC equivalent of TMX-350 
in form and fit. 

TCM-1000 X* 
Hot swap, 1000 watts, power 
factor corrected, single output, 
current sharing. 

SPH-1200X 
Hot swap, X. 
1200 watts, 
power factor corrected, single 
output, current sharing. 

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. 

HOT 
SWAP 
Solutions for 

Critical 
Applications 

TODD PRODUCTS CORP. 
50 Emjay Boulevard 

Brentwood, NY 11717 USA 
800 223-TODD 

TEL: 516 231-3366 
FAX: 516 231-3473 

EMAIL: info@toddpower.com 
WEB: http://www.toddpower.com 

TODD 
POWER SUPPLIES 

1968- 1998 

READER SERVICE 154 

Giving you the power to 
build better products. 
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35 New Development Tools Keep Java Percolating 

• Code generation is getting easier thanks to a 

plethora of discrete tools and integrated devel¬ 

opment environments. 

44 Embedded DSP Core Successfully 
Juggles Critical Design Parameters 
• Satisfy ing high-volume DSP applications 

calls for an optimum balance between perfor¬ 

mance, price, and power consumption. 

COMMUNICATIONS TECHNOLOGY 

53 Speed Does Matter: Gigabit_ 
Switch Chip Raises The Bar 
• New switch chip family cuts the <0111 
cost of a gigabit switch pod below 

$100. A flexible ring architecture and^^Hß 

modular design support many applications. 

61 Paging And Messaging Technologies: Versatile 

Wireless Workhorses 

• The humble pager finds a home in many “off-

the-belt” embedded applications, while two-

way messaging services pursue new areas. 

BOARDS & BUSES 

71 Image Processing Boards Leverage PCI And 
Multimedia Technology 

• Cost and performance benefits of PCI and 

MMX are pushing VME and proprietary de¬ 

signs into smaller niches. 

8 Disk-Drive Chip Pushes Integration Barriers 

• HDD chip set hits milestone by combining 

read-channel logic, a disk controller, and an 

open-architecture processor. 

DEPARTMENTS 
Editorial.16 

• El Nino Blows 

Through DAC 

Technology Briefing ... .20 

• OK, computer, this is 

what I want... 

Technology 

Newsletter.23, 24 

Technology 

Breakthrough.28 

• Thick-film gold con¬ 

ductors replace thin-film 

in high-performance ap¬ 

plications 

• Enhanced memory in¬ 

terface speeds systems 

with foreground and 

background operation 

• New antenna allows 

communications inside 

a resonant cavity— a 

crew lock in space 

Info Page.12 

• (how to find us) 
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lots of people sell chip inductors. 

But only ours come packaged urith nem ideas. 

WIRE WOUND TECHNOLOGY WITH ALUMINA MATERIALS 

MULTILAYER TECHNOLOGY WITH FERRITE MATERIALS 

THIN FILM TECHNOLOGY WITH CERAMIC MATERIALS 

MULTILAYER TECHNOLOGY WITH CERAMIC MATERIALS 

WIRE WOUND TECHNOLOGY WITH FERRITE MATERIALS 

Only Murata’s line of chip inductors combines different technologies and base materials to meet virtually any specification. 

There’s our multilayer technology that can shrink the size of your designs. And our breakthrough thin film chip inductors 

that give you ultra-high performance where absolute control of high-frequency circuits is mandatory. Of course, if your 

application calls for traditional wire wound technology, we have that too. In fact, we 

have the broadest range of chip indüctors in the business. And we continue to push 

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

operating frequencies for your applications. So call us before you begin your next design 

project. We’ll meet your challenges. Call 1-800-831-9172 or visit www.murata.com. 

uuifíata 
innwator in Electronics 

© 1998 Murata Electronics North America, Inc., 2200 Lake Park Drive, Smyrna, Ga. 30080. All Rights Reserved. 
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EDITORIAL OVERVIEW 

BOARDS & BUSES 
92 Standards Watch 

• CompactPCI thrives in the outsourcing era 

94 The BUSiness Report 
• No free lunch in multiprocessing 

96 What's On Board 

97 Boards & Buses Products 

100 Ideas For Design 

• Electronic flicker pulsing suppresses EMI 

problems 

• Vocal-aural feedback digital delay device 

• Novel decoding/threshold-sensing technique 

• Simple current sensor features galvanic iso¬ 

lation 

113 Pease Porridge 

• Bob’s mailbox 

114 New Products 
• Analog 

• Power 

11 f Designers' Distributor Shelf 

QUICKLOOK 

Market Facts .48E 

40 Years Ago.48F 

Barbie Snapshots ... .48F 

Trudel To Form .48J 

Managing The Design 

Factory.48L 

Flipping Through The 

Internet Rolodex ... .48N 

Just 4 The Kids.48R 

Wireless Payphones: A 

New Way To Communicate 

—Anywnere.48V 

■mMi LOOKING AHEAD 
• What's All This Stuff, 
Anyhow? Best Of Bob Pease 

Opinionated and 
authoritative, on 
subjects technical an 
trivial, this third collecnon 
of articles by Electronic Design's out-of-
this-world columnist, Bob Pease, leaps off 
the pages of our Special Supplement. 

Testing The CardScan 

Business Card 

Reader.48W 

Kmet's Korner.48X 

Extending The Design And 

Development 

Enterprise .48Y 

Heads Up.48BB 

•Analog Design:. Check out the latest power technology in our two previews. 
First there's the International Symposium on Low-Power 
Electronics and Design (ISLPED'98), then the International 
Conference on Microelectronics and Packaging (ICMP'98). 

•Test & Measurement:. What challenges are posed by system-on-o-chip and deep 
submicron geometries as applied to design for test? Read the 
Special Report by Test and Measurement Editor Joe Desposito. 

COVER ILLUSTRATION BY: 

BILL WILLIAMS 

JUAN QUIRARTE 

Permission is granted to users registered with the Copyright Clearance Center Inc. (CCC) 
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#R 126431964. Canada Post International Publications Mail (Canadian Distribution 
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Jesse H. Neal Editorial Achievement 

1967 First Place Award 

1968 First Place Award 

1972 Certificate of Merit 

1975 Two Certificates of Merit 

1976 Certificate of Merit 

1978 Certificate of Merit 

1980 Certificate of Merit 

1986 First Place Award 

1989 Certificate of Merit 

1992 Certificate of Merit 
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0ne-Stop Shop! 

|S07| 

Br On-Time Delivery 
Overall Performant 

Call write fax or visit us on the 
Internet for your FREE CATALOG today! 

Digr-Key Corporation 
701 Brooks Ave. South 

Thief River Falls MN 56701 
Toll-Free: 1-800-344-4539 -Fax: 218-681-3380 

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

DIGI-KEY® Volume Business Division 
READER SERVICE 122 
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Technology Lob 

e-link 

Info Source 
•QuickLook 

•Ideas For Design 

•New Products Section 

•Recent Issues 

Careers 
•Job Bank 

•Currents & Careers 

About 
Electronic Design 

Extras 
•Columns 

• Distributors 

Community 
•Book Shelf 

•University 

•Trade Shows 

•Engineer Store 

•Comedy Club 

TECHNOLOGY LAB 
Intel begins testing devices with Direct Rambus technology 

NEWS 
Are high-tech companies on pace to fix the Y2K problem? 

UNIVERSITY 
Technology literacy accelerates in New Jersey through government grants 

July 20, 1998 Volume 46, Number 17 

See Electronic Design Online's 
Table of Contents to preview 

what's in store for you on the web! 

NOW ONLINE: 
New Products Section 
Use EE Product News' Vendor Instant Access (VIA) as an interactive link 
to companies who have appeared in EE Product News. Here's how it 
works: 
Select an issue of EE Product News, then choose a product category. You 
also can type in the Reader Service number of the product you're inter¬ 
ested in-anything from passive components, CAE/CAD software, MCM 
semiconductor products, and so on. Next, click on the manufacturer, and 
you're immediately linked to the vendor's web site. 
For more information, see New Products Section at 
www.elecdesign.com. 

ELECTRONIC DESIGN ONLINE 
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COLUMNS 
Bob Pease answers his reader mail 

ELECTRONIC DESIGN ONLINE 
—your best source for technical 

information on the World Wide Web! 
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XL Series FPCAs. 
You can kick some, 

or you can 
get yours kicked. 

timing and true dual-port 
capability, the XC4000XL sets 
a new standard for program¬ 
mable logic flexibility. And 
that means unprecedented 

the added 
technology. That’s why we 
developed the XC4000XL 
Series.™ The industry’s highest 
performance, highest density 
FPGA family, delivering up to 
265K system-level-gates at speeds exceeding 
100 Mhz. Plus a 3.3 volt architecture that’s fully 
5-volt tolerant. Say goodbye to those stubborn 
mixed voltage interface problems. 

time-to-market system delivery. 
The XC4000XL. A sure-footed, high 

performance solution to your next design 
challenge! 

Featuring 11 family members and 
select-RAM™ memory with fully synchronous 

It's All About 
High Performance. 

www.xilinx.com 
JI XILINX’ 

The Programmable Logic Company™ READER SERVICE 158 

© 1998 Xilinx, Inc., 2100 Logic Drive, San Jose, CA 95124 Europe +44-1-932-349-401; Japan +81 -3-32979191, Asia +852-2424-5200 Xilinx is a registered trademark, and The Programmable Logic Company is a servicemark of Xilinx, Inc. 



thinking ahead. 
So are wo. 

Micron gives you the 
density, 
bandwidth, 

efficiency, 
innovation 

to make your ideas 
work in the real world. 

www.micron.com/mti 
208.368.3900 

PICHON 
©1998. Micron Technology. Inc 

READER SERVICE 137 
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Industrial Single 
Board Computers 

& Systems 

vipers 
• Pentium* processor with MMX ' 
technology 233MHz 

•PCI Video w/ Flat Panel & 
CRT operations 

•PCI E(IDE) and Fast SCSI 2 
•10Base-2/T& 
PCI10/100Base-TX 

• Battery-Backed SRAM & 
Boot Block Flash BIOS 

• Compact Flash IDE disk module 

Half-size PC/AT ISA Bus 
PC/104 Compatible 

HGI-HXX 

• Pentium* II processor 333MHz or Punt urn* processor 
with MMX" technology 233MHz 

• Video w/ Flat Panel & CRT operations 
• EIDE & Fast & Ultra SCSI 
• IOBase-2/T & PCI l0/100Base-TX 
• CompactFlash IDE disk module 

CompactPCI 
TEK-CPCI 
Computer Platform 

• Enclosure with 6U and/or 3U Compact PCI' slots, peripheral 
bay. hot-swap power supplies & optional fan tray 

• PICMG Rev 2 I compliant 6U SBC 
• Pentium’ II processor 266MHz or Pentium, processor 

with MMX' technology 233MHz 
• EIDE & 10/100 Base-TX Ethernet interface 
• Onboard SVGA or 3U CPCI SVGA videc hoard 

TCKFVMC 
Flat Panel 
Computer System 

• VIPer’s Industrial SBC 
• Active Matrix Color LCD 
• Extended temperature EL 
displays 

• Resistive touchscreen 
• NEMA sealed enclosures 

pentium'U 

U.S./CAN Tel: 1-800-387-4222 
U.S. Tel: (561) 883-6191 - Far (561) 883-6690 

WEB ADDRESS http://www.teknor.com SALES sales@teknor.com 

The Wei inside logo and Pentium ere registered trademarks and MMX is a trademal 
of Intel Corporation Other trademarks are the property of their respective ow.iers 
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One supplier, many advantages. Your day is filled with tough 

decisions. Where to turn for relays, switches and sensors doesn't have to oe one of them. At 

Omron, we not only provide an unsurpassed selection of components, we offer application 

engineering support as well. You’ll work directly with Omron’s sales engineers who can answer 

your technical questions, help you implement design modifications and more. And consider this: 

we can package parts to perfectly match your insertion equipment. We also offer EDI for greater 

flexibility in order scheduling. In addition, by boxing and barcoding to your requirements, we can 

streamline your receiving process. Just a few ways we make your job easier. Learn more. Contact us by 

We offer an unsurpassed selection of highly reliable 
relays, switches and sensors. 

phone (800-55-0MR0N), fax (847-843-7787), 

e-mail (omroninfo@omron.com), website 

(www.cmron.com/oei) or, for immediate 

specifications, ControlFax (847-843-1963). 

omRon 
Giving you every advantage. 

READER SERVICE 140 



I 

SAMTEC USA • P.O. Box 1147« New Albany, IN 47151-1147 USA 
Tel: 1-800-SAMTEC-9 or 812-944-6733 • Fax: 812-948-5047 • Internet: www.samtec.com • E-mail: info@samtec.com 

i i V I 

Samtec ULTRA HIGH DENSITY interfaces 
with three-row, four-row. six-row and eight 
row designs are Way Coo/ways to reduce 
your board size... 

Information • Samples » Delivery 

Call 1-800-SAMTEC-9 for our 
new Board Interface Guide 
featuring a Full Line of micro 
and standard pitch systems. 

Samtec Sudden Service: 

samtec 

READER SERVICE 1S0 



Sharp components and services can help you 

cook up a thoroughly integrated design. 

Even now, designers are aiming to develop kitchens that integrate 

appliances and automate every thing from stocking up to washing down. 

That parallels Sharp 's goal of giving you easy access to a huge range 

of mouth-watering components... and to doing more at our end to mix, 

blend and adjust them into custom integrated subsystems. For appetizers, 

consider these recent innovations: 

CSTN Hi-Brite Display with High-Contrast and Sharp Addressing. 

Offers TFT-like performance in a CCFT- backlit, 12.1" 800x600 color 

display module. 

Flash modules in 4/8/16 Mbyte configurations for networking and 

telecommunications designs. 

LH79402 ARM-based 32-bit Universal Microcontroller. This 

system-on-chip includes on-chip memory, a no-glue memory interface, 

serial and parallel comm ports and a host of other peripherals, making 

it ideal for high-performance, compact, low-power-consumption designs. 

RY5HD0I 4Mb Infrared Interface. 4 compact design for fast, 

wireless information download. 

BSFZ Series satellite tuners for reception of digital and video streams. 

For details about these and 

other Sharp components and 

integration support for your 

next-gen designs, visit 

www.sharpsma.com or call 

1-800-642-0261, Ext. 922. 

Copyright 0 1998. Sharp Electronics Corp. All rights reserved. SEC-1107 
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LCD 
Proto Kit 
Everything you need to start 
your LCD application ... 
create complex screens in 
just a few hours! 

240x64 pixel LCD 
mounts directly 
onto CYB003 
prototyping board. 

Kit provides serial interface to 
IBM PC for quick prototyping. 
Board also supports displays 

up to 240x128 pixels. 

Add your own 
8051 or other 40-
pin CPU for stand 
alone operation. 

Interface to 6 
soft keys or 
4x4 matrix. 

Alternate 
Power 
Connector. 

Dial 
0-25k 
ohms 

for LCD 

5-pin 
Power 
DIN. 

The 
CY325 
LCD 

Windows 
Controller 
provides 

parallel or 
serial high-

level control 
of instrument¬ 
size LCDs. Up 
to 256 built-in 

windows support 
window-relative 
text, bargraphs, 
waveforms, and 
plots. Text and 

graphics are main¬ 
tained in separate 
planes, facilitating 

special effects. 
Complete User 

Manual included. 

area for 
custom circuitry or 
back-light. 

RJ11 serial 
jack for 
RxD, TxD, 
CTS. and 
GND, plus 
2 spares. 

Kit also includes: 

Power supply provides +5v Sample routines in 
and Gnd for board, -12v 8051 Assembler 

4-wire RJ 
style cabl 
with DB2! 
connectoi 
your IBM 

$495 - Kit 
Popular LCD Starter Kit 

Demo 

into 8751 for 
immediate 

for LCD, and 
+12v 
spare. 

QuickBasic. 

LCD Paint™ for 
eating your own 

m gratification. 

($595 pre-assembled & tested) 

www.ControlChips.com 
*Thc CY325 CMOS 40-pin DIP and 44-pin 
PLCC LCD Controller ICs are available 
from stock @ $75 singles, $20/1000s. 

Cybernetic Micro Systems 
PO Box 3000 ♦ San Gregorio CA 94074 
Tel: 650-726-3000 ♦ Fax: 650-726-3003 

ELECTRONIC DESIGN 
EDITORIAL 

El Niño Blows Through DAC 

Stormy, El Niño-related weather created chaos in Northern California all year. 

It finally broke just a few days before the opening of the Design Automation 

Conference (DAC), held last month in San Francisco. Those attending, how¬ 

ever, may have thought El Niño settled inside the Moscone Convention Center. 

Let’s take a look at the current EDA radar map and spot the disturbances. 

There were some 18 acquisitions last year, 44 new start-ups, three closed shops, 

and enough hot air from some vendors about IP and system-on-a-chip (SOC) solu¬ 

tions to launch a weather balloon. But hey, this is the EDA industry. As one 

Dataquest analyst remarked, “Overall, EDA in 1997 was turmoil as usual.” 

With plenty of ideas, talent, and venture bucks around, there were some 20 

new players on the show floor this year. They were launching (or talking about) 

technologies that may provide the key tools everyone is hoping for. (Keep an eye 

on EDA Editor Cheryl Ajluni’s upcoming articles on emerging technologies.) 

At Electronic Design’s annual state of the EDA market briefing, Ron Collett, 

Collett Intemational, said a number of “power forces” will reshape the electronics 

industry and, specifically, the EDA market. Some forces motivating semiconduc¬ 

tor companies to choose an SOC design: the rising costs of fab plants, soaring IC 

design complexity, time-to-market pressures, and the shift to consumer products. 

Here are some conclusions: 

• In order to survive, semiconductor companies must become SOC companies, 

with strong ASSP and ASIC businesses. 

• The number of systems companies doing ASIC design has steadily declined 

over the last several years. This trend is likely to continue unless the cost, com¬ 

plexity, and difficulty of ASIC design decreases. 

• Moreover, system-design teams will do fewer new ASIC designs and rely 

more on reused ASICs in the future. 

• The semiconductor industry will adopt advanced IC technology more 

rapidly—i.e., adopting leading-edge process geometries and designing ICs with 

much higher gate counts. 

• The semiconductor industry is embracing SOC aggressively; however, it is 

also in desperate need of system knowledge. 

16 
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Advanced 6U VME 
SBCs from PEP... 

Modular Computers 

A little PEP medn-s a lot ofp ower. 

PEP Modular Computers, Inc. 
750 Holiday Drive, Building 9 
Pittsburgh, PA 15220 
412/921-3322 
Fax: 412/921-3356 
E-mail: info@pepusa.com 
Toll free: 800-228-1737 

Our new VM162 and VM172 boards offer more features, options and flexibility: 
Best of all. they deliver all of these advantages using less power...and at a lower cost! 
Here's what you get: 

68040 or 68060 microprocessor options to 66Mhz 
• QL1CC communications processor for high speed serial and Ethernet support 

• CXC interface for 1/0 extensions and Fieldbus applications 
Front panel I/O connections 
• Dual Industry Pack or ModPack interfaces 

• Low power dissipation 
• Extended temperature versions (-40° to+85 °C) 

At PEP. we specialize in matching demanding 
market needs to our complete line of 3U, 6l VME 
and CompactPCl boards in a variety of temperature 
and ruggedness ranges. Call us today to discuss 
your specific application! 

Industrial computing requires just the right 

tools. The PEP VM162 and VM172 hare them 

all built-in! Call now for details. 
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Think small and the world’s in your hands. 
Because small things are making a big differ¬ 

ence. Hand-held devices provide access to the 
information we need, on the move. Helping us be 

more productive or simply stay in touch, wherever we are. If that’s the 
direction your imagination’s taking, you’re in good company. Because at 
Philips Semico "c actors were already out there, with off-the-shelf 
solutions to cut your product development times and risk dramatically. 

Like the TwoChipPIC Plus, an integrated MIPS-based solution 
for cutting edge PICs/PDAs and H/PCs, supporting major 
operating systems such as Microsoft’s Windows CE. Like wireless 
communications systems covering all cellular standards, with 
ground-breaking features like voice-acdvated dialling. Or the 
world’s first two-chip GPS system, complete with software. And 
power-friendly smart card ICs including today’s most advanced 
cryptocontrollers, for secure access to services on the move. 



All backed up with the most sophisticated power management 
ICs - so you can work where you want, for as long as you want. 
With such a diversity of solutions, just imagine how mobile you 
can make your new product ideas. So see the future today at 
www.semiconductors.philips.com because together we can 
put people in touch with tomorrow. 
USA tel. +1-800-447-1500, ext.1314. Europe fax. +31-10-284-3181, 
quote “cm”. Asia fax. +852-2811-9173, quote “ED’. 
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put communications 
in the palm of our hand 
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As data transfer rates move into the 1 gigabit range, Fibre 
Channel is becoming the interface technology of choice. But 
the Skew demon is thwarting efforts to offer both smaller 
and longer cables._ 

TurboQuad™ beats 
the demon 
Ordinary Fibre Channel cabling 
utilize materials and processes that 
are subject to dielectric constant 
variations, often resulting in 
higher skew. 

But our patented TurboQuad'“ 
cable features ultra-stable 
insulation materials in a unique 
patent-pending design. The 
result? Low skew with margin to 
spare. Ideal for applications like 
Fibre Channel, Gigabit Ethernet, 
SSA, and Serial Express (IEEE 
1394.2) 

For more information, 
call 508-752-2884 or 

Typical Skew Data For Ordinary 
Fibre Chsnnel Cabling 

Other fibre channel cable designs create 
unacceptably high skew— the entire length 
must be inspected to find skew <200ps/30m 

Typical Skew Data For 

TurboQuad " cabling is designed to provide 
consistently low skew - increasing reliability 
and reducing cost. 

fax 508-752-4230 or email us at 
sales_inq@madisonusa.ccmail.compuserve.com 

MADISON Cable Corporation 
An AMP Company —... = 

Madison Cable Corp, is ISO 9002 registered 

TECHNOLOGY 

NEWSLETTER 

Patented Chuck 
Enables Low-Cost 
Wafer Cooling 

Researchers from Sandia Na¬ 

tional Laboratory, Albuquer¬ 

que, N.M., have developed a 

patented prototype device that of¬ 

fers a new method for cooling silicon 

wafers during the chip manufactur¬ 

ing process. The device, known as an 

electrostatic chuck, electrostatically 

clamps onto a silicon wafer and reg¬ 

ulates its temperature with confined 

helium gas. The chuck’s face is made 

of a combination of materials that in¬ 

clude silicon, silicon dioxide, and sili¬ 

con nitride, and is fabricated using 

conventional silicon chip technology. 

Its unusual construction allows 

it to operate at higher tempera¬ 

tures that are more suited to mod¬ 

ern wafer processing. In fact, re¬ 

searchers believe that it may even 

be possible to develop a chuck that 

will operate at up to 600°C. And, 

because it clamps and releases 

wafers more quickly than other 

methods, overall processing time is 

decreased. Researchers believe 

this device will provide a more ef¬ 

fective, and less expensive mi¬ 

crochip production process 

One of the advantages of this ap¬ 

proach is its innovative chuck face 

design, which is made up of an eas¬ 

ily produced, patterned silicon 

wafer. The wafer consists of tiny, 

non-conductive silicon-dioxide is¬ 

lands rising above the surface of 

the rest of the wafer. These islands 

physically support the wafer being 

etched. Because they provide insu¬ 

lation, a strong electric field can be 

applied between the chuck face and 

the clamped wafer without exces¬ 

sive currents being developed. This 

field can be turned on or off very 

quickly, allowing the chuck to grab 

or release just as rapidly. 

The prototype chuck comes from 

a project funded by the Depart¬ 

ment of Energy and SEMATECH. 

Contact Sandia at (505) 844-8066, or 

check out its web site at http:H 

mow.sandia.com. ca 
Edited By Roger Engelke 
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A new word 
for workstations. 





rs] s t a t i o n 

The Pentium II 
Xeon Processor. 

The new Intel® Pentium II Xeon™ processor delivers the 

power for amazing workstation performance. It's hard-core 

processing. So it's no wonder demanding applications like 

Pro/ENGINEER and SOFTIMAGE|3D are designed for Intel®-

based workstations, and new titles like CATIA. Maya and Design Compiler 

are being introduced for them. 

Whether you're creating hot special effects, designing the next-generation 

automobile, or managing multi-million dollar stock portfolios, it gets done 

fast. And by adding a second processor, you can dial up the performance, 

and work even faster. All in all, it makes for an amazing way to work. Visit 

our Web site and find out more. >• www.intei.com/Pentiumn/xeon] 

pentium K 
xeon.i 

intel 
The Computer Inside.™ 



TECHNOLOGY BREAKTHROUGH 

Thick-Film Gold Conductors Replace Thin-Film 
In High-Performance Applications 

With sub-nanosecond signal rise 

times and operating frequen¬ 

cies extending to the higher-gi¬ 

gahertz region, the materials used to 

design high-speed circuits have be¬ 

come extremely critical. At these oper¬ 

ating frequencies and rise times, a poor 

choice can cause noise, crosstalk, re¬ 

flections, impedance mismatches, 

propagation delays, and signal-attenu¬ 

ation problems. 

To reduce signal loss due to attenu¬ 

ation, the conductor-related condi¬ 

tions must be met. These include high 

conductivity, high backlit density, and 

ultra-fine-line resolution circuit lines. 

In addition, the lines must have con¬ 

stant width and height (cross-section) 

along the entire length of the critical 

signal line. 

In response to these requirements, 

DuPont Photopolymer & Electronic 

Materials, Research Triangle Park, 

N.C., has introduced a high-density, 

thick-film, gold conductor composi¬ 

tion. This composition provides low 

losses at frequencies above 20 GHz, 

and is capable of being etched to re¬ 

solve features of less than 20 pm. 

Designated QG150, the conductor is 

compatible with a wide range of ce¬ 

ramic substrates and thick-film, multi¬ 

layer dielectrics. It’s offered as a low-

cost alternative to thin-film 

metallizations for both high-density in¬ 

terconnects and RF/microwave appli¬ 

cations, such as cellular phones, satel¬ 

lite communications, and local multi¬ 

point distribution systems. 

The use of gold metallizations in 

electronics is nothing new. The mater¬ 

ial is used extensively in high-perfor¬ 

mance, high-reliability, and high-fre¬ 

quency applications. Thick-film 

circuits can be used with little concern 

for migration under standard temper¬ 

ature, bias, and humidity conditions. 

However, for some high-frequency, 

microwave, and high-density multi¬ 

chip module (MCM) applications, 

thin-film deposition technologies are 

used. While thin-film gold circuits of¬ 

fer high conductivity, high density, 

and ultra-fine-line resolution capabili¬ 

ties, they can be costly—relative to 

thick-film techniques. 

Technological Advances 
To make the performance of the 

lower-cost, thick-film gold metalliza¬ 

tion competitive with that of the thin-

film, advances were made in three key 

areas: the metal powder itself (gold, in 

this case), the inorganic binder, and 

the organic vehicle. With respect to 

the metal, high-density gold composi¬ 

tions were used. These comprise a 

new type of gold powder, which is dif¬ 

ferent in shape, size, composition, and 

surface morphology. Powder sizes 

ranging from 0.3 to 4 pm were studied 

for fine-line printing, packing density, 

QG150 material is patterned on 96% alumina substrates. Over a test range of 0.5 to 18 GHz, it 

was shown to have a high-frequency performance equivalent to that of thin-film, which is 

patterned on more costly 99% alumina substrates. 

and etching characteristics, with the 

size finally selected being in the sub¬ 

micron range. 

The inorganic binder system was 

optimized for high-sintering density, 

wirebond strength, and complete 

etching and post-etching capabilities. 

It was designed so that high-density 

gold thick film can be used as a top 

layer, as well as for internal metalliza¬ 

tion using various thick-film dielectric 

compositions. Finally, the organic ve¬ 

hicle system was optimized for stable 

viscosity, fine-line-width screen print¬ 

ing, and thin-printing capabilities for 

etching applications. 

Test Results 
A T-pattern microstrip resonator 

was used to test the high-frequency 

performance of the circuit, which was 

manufactured using these newly opti¬ 

mized components. The test circuit has 

a nominal characteristic impedance of 

50 Q, and a stub length that results in a 

primary resonance at about 0.5 GHz. A 

typical circuit measures 2 by 6 in. 

Properties for thick- and thin-film 

materials were evaluated using con¬ 

ductors patterned on 0.025-in. thick 

alumina substrates, with the T-pat¬ 

tern on one side and the return path 

on the other. Alumina substrates 

were chosen because they are well 

characterized in the industry. QG150 

material, patterned on 96% alumina 

substrates, has a high-frequency per¬ 

formance equivalent to that of thin-

film, which is patterned on more 

costly 99% alumina substrates (see 

the figure). Other features of the ma¬ 

terial include an average peel adhe¬ 

sion strength of 25 to 28 N, which is 

equivalent to the standard peel 

strength for traditional gold thick¬ 

film compositions. The resistivity of 

the material was measured at 2.5 mil 

per 2-by-2-in. square. Normalized to 

10 pm, it is almost equal to the bulk 

resistivity of pure gold. 

The printed or etched high density 

gold thick-film compositions are com¬ 

patible with thick-film resistors, ther¬ 

mistors, and thick-film dielectric com¬ 

positions for internal or external 

metallizations, as well as high-density 

MCM circuits. 

For more information, contact 

DuPont at (800) 284-3382, or visit 

www.dupont.com/mcm. 

Patrick Mannion 



Convert I &Q Channels In Both 
Transmit And Receive. 

Quadrature Conversion In Less Than Half The Space. 
At Less Than Half The Price. 

Whether you’re designing for a wireless local 
loop, a cellular base station, or a high speed 
modem, Analog Devices has developed a 
baseband quadrature conversion transmit 
and receive solution specifically for you. 

19 2 IWHz/ZO MSPS 
2 USD 10.000s. recommended resale. FOB U.S.A. 

AD9761 DAC AD9201 ADC AD9281 ADC 

Resolution 

MSPS 

ENOB' 

Gain Matching(dB) 

Price2

10 

20 

9.6 

±0.02 

9.75 

10 

20 

9.6 

± 0.004 

4.70 

8 

28 

7.9 

± 0.006 

3.76 

The AD9761 Dual DAC with integrated 
2x digital interpolation filters and the 
AD9201/AD9821 Dual ADC with integrated 
input buffers work as a cohesive team, 

dramatically reducing system complexity, space and 
cost. You’re guaranteed excellent gain, phase and 
offset matching, while being provided near ideal the¬ 
oretical ENOB* performance. Each product features 
an interleaved digital interface, which fits neatly into 
a small, space-saving 28-pin SSOP package. 

Visit our website today to find out how easy it is to 
design a space-saving and low cost communications 
system. There’s even a special section about The 
Benefits of Interpolation in communications systems. 

For fast delivery of free data sheets and samples: 

1 ■ 8 0 0 -ANALOGD 

www.analog.com/landQ 
For immediate access to data sheets, evaluation boards, 

application information and free samples. 

•Effective Number of Bits 

ANALOG 
DEVICES 

Ad Code 3397 



TECHNOLOGY BREAKTHROUGH 

Enhanced Memory Interface Speeds Systems 
With Foreground And Background Operation 

Various suppliers of motherboard 

chip sets, graphics chips, and 

DRAM are pitching their sup¬ 

port for the Virtual-Channel Memory 

(VCM) interface. The VCM promises 

to enhance system performance by 

providing multiple access channels to 

memory, without adding complexity 

to the system. It permits personal 

computer and workstation designers 

to reduce access latencies, while allow¬ 

ing multitasking operations to main 

memory or specific subsystems, like 

graphics. The scheme requires just a 

few thousand gates in the system con¬ 

troller, with minimal changes to the 

memory chips and BIOS. 

The VCM interface was developed 

last year by NEC Electronics Inc., 

Santa Clara, Calif. The company plans 

to offer VCM as an open standard, and 

will not charge any licensing fees for 

use of this technology. 

The VCM interface embedded in 

the memory chips employs a wide in¬ 

ternal interface (1024 bits), which is 

used to implement the multiple virtual 

channels. Multiple memory masters 

(the host CPU and various peripher¬ 

als, such as graphics controllers and 

data-communications chips) appear to 

simultaneously access the memory. 

This results in improved system 

throughput (concurrent foreground 

and background operations). The 

scheme will work with most DRAM 

interfaces now in use—extended data 

out (EDO), double data rate (DDR), 

synchronous graphics (SG), synchro¬ 

nous, and others. 

Each virtual channel accesses a re¬ 

gion of memory, referred to as a local¬ 

ity. The locality, which is a range of ad¬ 

dress locations in the memory, can be 

anywhere in the memory array. The 

locations are assigned to a channel by 

the controller set-up software. Each 

system memory master can control 

multiple logical channels. Resources, 

such as row buffers, special operation 

modes, and burst transfer modes, are 

dedicated to each channel. 

Designed as a core technology, the 

VCM interface can easily be inte¬ 

grated into existing I/O architectures. 

It requires minimal circuit modifica¬ 

tions and no circuit-board changes. 

System designers can upgrade the 

components without needing a new 

motherboard. 

Most of today’s memory architec¬ 

ture developments have focused on 

improving the memory-bus interface. 

The VCM approach concentrates on 

changes to the memory core, which re¬ 

move some of the idiosyncrasies inher¬ 

ent in DRAMs. Fully-associated row 

buffers give the system the flexibility 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Command bus 

Data bus 

Transfer 

Bank4=>Channel 

Background 

operations 

Command 

description 

The command and timing sequence for a Virtual-Channel Memory interface shows how the different operations are interleaved. This provides 

improved throughput by using foreground and background operations. 
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•National 

BIG POWER, LITTLE PACKAGE 
the 

in 

HIGHLY INTEGRATED CODEC 

LA A/D 

LA A/D 

Mono I Ji' 
Amp&Voip ij. 

HP_Out 

Line_Out LA D/A 

LA D/A 

Natl 
3D 

Master 
Amp & Vol 

Headphone 
Amp Output 

Bridged 
Power Amp 
Output 

AC '97 
Registers 

Gain 
OdB/2OdB 

the smallest package yet. 

2.1 watt stereo power 

amp (LM4873MTE) 

Stereo headphone amp 

Input selection mux 

Low shutdown current 

20-pin TSSOP: smallest 

package available 

( r- Mid 

[y-Mic2 

Line_ln 

CD 

Video 

Aux 

Phone 

PC.Beep 

Mono-Out 

BOOMER Dual Audio 
Amplifier Plus Stereo 
Headphone and Input Mux 
LM4873 

BOOMER'S dual audio power 

Input 
Gain 

Power Supply 
& References 

Highly Integrated AC '97 
Audio Codec 
LM4545 

National's LM4545 meets and 

exceeds both AC '97 and PC98 

standards, for the best spec¬ 

ification performance in the 

market. Featured are 3D Sound 

and an on-board headphone 

amp for superior reliability, 

integration, and cost savings. 

•) AC '97 compliant 

•) Built-in "Baby" BOOMER 

headphone amplifier 

« High quality headphone 

attenuator 

« Built-in National hardware 

3D audio 

« 18-bit XA architecture 

•) 3.3V/5V operation 

audio 
>n —-

3D Bypass 
GAM (Gain/Attenuation/Mute) 

and sound 
cards. 

www.national.com/see/visionaries 
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0 CONVERTERS 

3V 8-BIT VIDEO/IMAGING A/D CONVERTER 

Lowest Power, Smallest 
Package A/D Converter 
ADC1 173 

The ADC1173— now in a 

competitively-priced 3V 

version for portable imaging 

and video equipment. 

e> Low power: 3V ±10%, 

40mW (max) 

•) TSSOP: smallest package 

VM700A Video 
Measurement Set 
Channel B 
System Default 
APL=41.5% 

R-Y 

Setup 7.5% 

System Line L 86 F1 
Angle (deg) 359.2 
Gain X 1.000 

0.000 dB 
525 line NTSC 
Burst from source 

o 

BY 

-I 

TYPICAL COLOR BAR VECTOR SET 

available 

•) 45dB SNR at Nyquist 

Input Signal 

•> 15MSPS clock rate (max) 

•> National's WaveVision " 

evaluation board with 

Windows -based software 

SDJn 

BIT.CLK 

Sync 

SD.Out 

Reset# 

XTLJn 

XTL_0ut 

www.national.com/see/visionaries 
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Dual Synchronous Buck Controller 
LM2640 

Dual output, extremely high efficiency and 

a space-saving package make National's 

LM2640 an ideal switching power supply 

solution for notebook PCs. 

® Dual outputs adjustable from 2.2V to 6V 

•) Fast loop response; 0.002%/V line regulation 

and 0.5% load regulation 

•> High efficiency of 96% 

« Output under- and over-voltage protection, 

over-current protection, thermal shutdown 

« 5V/50mA linear regulator and precision 2.5V 

reference outputs 

•) Ultra-thin 28-ld TSSOP package 

5-Bit Programmable 
Synchronous Buck Controller 
LM2635 

Our new LM2635 desktop controller is designed 

specifically for use in synchronous DC/DC buck 

converters for Cyrix M II” Pentium II and AMD 

K2 microprocessors. It comes with all Intel 

VRM-specified features, plus built-in ultra-fast 

comparators for the quickest possible response 

to large load transients. 

•> 2% output accuracy over line, load, and 

temperature variations 

® Built-in dual fast-action comparators for fast 

response to large load transients 

•) Dynamic output voltage positioning 

« Current limit without external sense resistor 

•> Powergood flag and output enable; over¬ 

voltage protection 

•) Precision 1.25V reference output 

www. national com/see/visiona ries 

DUAL STEP-DOWN SYNCHRONOUS 
CONTROLLER FOR PORTABLES 

STEP-DOWN SYNCHRONOUS 
CONTROLLER FOR DESKTOPS 

Lithium-ion Charge Controller 
LM3621 

Quite simply the most accurate, full-featured 

Lithium-ion charger controller you can get. 

•> ±0.5% output voltage accuracy for 

maximum protection without degradation 

of cell capacity 

•> Pin selectable for coke or graphite chemistries 

9 Adjustable charge current control 

9 Numerous fault-detection flags for safe and 

reliable cell charges 

9 Five charge modes for 100% charge under 

all conditions 

9 LED drivers for visual indication of 

charge status 



5.0A SIMPLE SWITCHER 
CONVERTERS 

Feedback 

|O.O33pF 

Boost VM
Output 22gH 

0.47pF 

Softstart Ground 

3x15pF/50V 
MBRD835L Current 

Limit 
Adjust 

0.1pF 

5.6< 

, LM2678/79 

5.0A 

> Com 
2x180pF/16V 

Input 
Voltage 
o-

8V to 
40V 

¡Switch 
Output 

5V/5A 

STEP-DOWN CONVERTER 
MSOP-8 PACKAGE 

LITHIUM CHARGE CONTROLLER 

5A SIMPLE SWITCHER Converter 
LM2678/79 

These 5.0A versions of our SIMPLE SWITCHER 

step-down power converters feature efficiency 

ratings greater than 90%, making them ideal 

for high current applications. 

¥ 5.0A 

® Output voltage 3.3V, 5.0V, 12.0V and 

adjustable 

•) Windows-based SWITCHERS MADE SIMPLE 

software for power supply designs 

« 260kHz switching frequency 

« High efficiency voltage conversion, >90% 

® Lower power dissipation 

•> Full surface-mount solution 

Fractional Switched Capacitor Converter 
LM3351 

With highly efficient conversion (95%) at 

200kHz, low quiescent current and a space¬ 

saving solution size, the LM3351 is a very 

cost-effective option - perfect for battery-

operated applications. 

•> Efficient conversion of 3.3V to 5V or 

5V to 3.3V 

•) Mini SO-8 package and 4 small capacitors 

« No inductor required, eliminating radiated 

EMI problems 

•) 200kHz switching frequency 

•) Hoad = 50mA, Ishutdown = 250nA 

w. national.com/see/visionarie 



National's Comlinear 
Serial Digital Interface 
Chip Set 
CLC007/014/016 

Together, these high-speed, 

high-performance devices 

provide links that assure clear, 

strong, consistent signals over 

hundreds of meters of cable. 

« Automatic equalization for 

cable links of up to 300m 

with no user input required 

Throughput at speeds up 

to 400Mbps 

•> Automatic switching 

between four user-selected 

data rates, e.g. 52Mbps, 

100Mbps, 155Mbps, and 

400Mbps 
DIGITAL CROSSPOINT SWITCH 

Crosspoint Switch 
CLC018 

With 8 lines in, 8 lines out, and 

data rates exceeding 1.4Gbps 

per channel. National's CLC018 

gives you an abundance 

of high-speed interconnect 

options. 

« Fully differential signal path 

® Non-blocking 

•> Flexible expansion to larger 

array sizes with very 

low power 

« Single +5/-5V or dual 

±5V operation 

¥ Double row latch 

architecture 

9 64-lead PQFP package 

Input Address Output Address 

CNFG 

RES 

LOAD 

TRI 

CS 

www.national.com/see/visionaries 



NEW SILICON DUST OP AMPS 

Single 
LMV821 

Dual 
LMV822 

Quad 
LMV824 

GBW (MHz) 5 5 5 

Supply Voltage 2.5-5.0 2.5-5.0 2.5-5.0 

Is (mA) 0.5 0.8 1.12 

Slew Rate (V/ps) 2.0 2.0 2.0 

R-to-R Output Yes Yes Yes 

Packages 
(shown actual size) 

S0T23-5, 
SC70-5 

SOIC-8, 
MSOP-8 

SOIC-14, 
TSSOP 

M N Ml M 1 ■ 
S0T23-5 SOIC-8 SOIC-14 SC70-5 MSOP-8 TSSOP 

FAMILY AVAILABLE IN S0T23-5 PACKAGES 

CLC450 CLC451 CLC452 CLC453 
Product Type Amp PGB* Amp PGB* 

Bandwidth 100MHz 85MHz 130MHz 110MHz 

Supply Current 1.5mA 1.5mA 3mA 3mA 

Output Current 100mA 100mA 100mA 100mA 

Slew Rate 28OV/|1S 26OV/|1S 4007/^15 370V/HS 

2nd/3rd 
Harmonic 
Distortion 
2Vpp@1MHz 

-79/-75 -66/-75 -78/-85 -65/-84 

+5V Performance specifications •Programmable Gain Buffer (PGB) 

Op Amp Family 
LMV82 1/822/824 

National's economical replace¬ 

ment for CMOS op amps, 
bringing miniaturized pack¬ 

aging and high performance 

to low-voltage portable 

applications. 

« Single, dual, and quad 

op amps 

« Rail-to-rail output 

9 SC70, SOT-23, MSOP, 

TSSOP, and SOIC packages 

High-Speed Amplifier 
and Programmable 
Gain Buffer Family in 
SOT23-5 Packages 
CLC450/1/2/3 

Superior dynamic line-driving 

performance with high speed, 

low prices, and the lowest 

power current-feedback. 

9 Output current 100mA 

9 Programmable gain buffers 

(PGBs) allow gains of +1, -1, 

and +2V/V with no external 

components 

9 Ideal for line-driving appli¬ 

cations such as coaxial 

cable, twisted pair, trans¬ 

former, and video 

9 QML version available 

for military 

applications 

(CLC452) 

www.national.com/see/visionaries 



National Semiconductor 
TM 

WHAT CAN WE BUILD FOR YOU? 

www.national.com/see/visionaries 

©1998 National Semiconductor, BOOMER, SIMPLE SWITCHER and SWITCHERS MADE SIMPLE 
egistered trademarks, and WHAT CAN WE BUILD FOR YOU and WaveVision are trademarks of National Semiconductor Corporation. 

All other trademarks are the property of their respective companies. All rights reserved. 
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SIEMENS 
n 

Gate Drive Power 

Cool MOS 

Packages 

TO-247 

Cool MOS Best in Class Transistors 

For Highvoltage 
Applications 

Siemens Microelectronics, Inc. 
Your partner for winning solutions. 

existing technologies. And with compara¬ 

ble current ratings, Cool MOS delivers 2/3 
the power loss and 1/2 the gate charge in a 
smaller conventional MOSFET package. 
The result is higher efficiency — and lower 
cost. That gives you a head start in devel¬ 
oping applications previously thought to be 
impossible. So let Siemens help you really 
get the jump on tomorrow's winning high 

voltage designs. 

rt the competitive advantage with 
ol MOS high-voltage transistors. 

mens is the first off the starting block in 
race to find smaller, more efficient 
jer conversion solutions. And we've 
,en through the silicon barrier for dra-
c improvements in MOS technology 
■¡th Cool MOS. It easily clears the hur-
of gate drive power, high resistance 
leat dissipation. In fact, it actually 

reauces the area-specific RDS(on| at 600V 
— 5x better than any other previously 

Call or visit our web site today for your 
Cool MOS information kit including data 
sheets, brochure, white paper and sample. 

www.smi.siemens.com/CoolMOS 
or call 1-800-777-4363 ut Rak #m43fo2o 

600V I 600ml2 | 190mQ | 70m« 

OPak T0-220 

Introducing high voltage MOS Transistors 

Cool MOS "puts you out in front with up to 5x better performance. 

READER SERVICE 1S1 
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TECHNOLOGY BREAKTHROUGH 

and discretion to use the memory 

more efficiently. The system “directs” 

memory in managing requests. 

Designers at NEC compared a 

VCM-enhanced Rambus DRAM (four 

channels, 1-kbyte row cache) to a low-

latency standard RDRAM (two 

banks, 2-kbytes write-through inter¬ 

nal cache). Although the peak bus 

bandwidth is the same, the VC 

RDRAM offers better throughput for 

both large- and small-block accesses. 

For large-block accesses, the VC 

RDRAM delivers 290 Mbytes/s, while 

the standard chip runs at 178 

Mbytes/s. Similarly, for small-block ac¬ 

cesses, the VC RDRAM runs at 196 

Mbytes/s. For the standard RDRAM, 

the interface runs at 110 Mbytes/s. 

In this comparison, the VC version 

works with four different memory 

masters, with one channel per mem¬ 

ory master. Large-block burst lengths 

are defined as 16 bytes for screen re¬ 

fresh and 8 bytes for bit-block trans¬ 

fers and polygon draws. Small-block 

accesses use half the number of bytes. 

In a 3D graphics system, the VCM 

interface can improve data transfers 

by permitting the frame buffer to han¬ 

dle several concurrent tasks. It also 

refreshes the server and updates the 

display. By interspersing the screen¬ 

refresh accesses with texel read-and-

write and other screen-write accesses, 

the VCM interface can handle the 

transfers with a relatively simple fore-

ground/background timing sequence 

(see the figure). All the accesses are 

made to different rows of either the 

same bank or other banks. 

In conventional memories, such as 

SDRAMs and DDR SDRAMs, the 

memories must have precharge and 

activate operations, which require up 

to six clock periods. The data for these 

accesses in VCM-based chips is al¬ 

ready preloaded in the virtual-channel 

row buffer. The accesses on these 

channels are performed as read- and 

channel-write operations. They will 

consistently have the lowest latency. 

Most Overhead Eliminated 
Activate and precharge operation 

times are about one-tenth that of an 

SDRAM. These are done as part of the 

background operating mode, which al¬ 

lows them to be done concurrently 

with the channel read/write fore¬ 

ground operations. Most of the over¬ 

head associated with the activate and 

precharge functions is eliminated in 

this way. In an intense multitasking 

environment, the row switching over¬ 

head can take up more than half of the 

DRAM operating efficiency. By elimi¬ 

nating most of this overhead, this ap¬ 

proach can achieve up to 2.5 times the 

performance of standard DRAMs. 

In the system timing diagram, 

VCM channels 0 and 1 work in tan¬ 

dem, and are used for screen-refresh 

operations. When all the data in chan¬ 

nel 0 is read out, the system switches 

to channel 1, allowing channel 0 to be 

reloaded with new data. Texel reads 

are done with channels 2 and 3, which 

are used for reading texture maps— 

either two different textures or two 

different “levels of details,” as needed 

in trilinear interpolations. Texel 

writes to screen memory are done on 

channel 5, while screen writes are per¬ 

formed on channel 4. Additional chan¬ 

nels can be assigned, or used, when 

other pipelined tasks need to access 

the frame buffer. 

The company expects to sample a 

64-Mbit VCM SDRAM this quarter, 

and both a VCM SGRAM and DDR 

SDRAM before the end of this year. 

Chip-set suppliers and alternate¬ 

source memory-chip suppliers will 

also be announced later this year. 

For more information, contact 

NEC at (408) 588-6000, or on the web 

at www.nec.com. 

Dave Barsky 

New Antenna Allows Communications Inside this one needs to go inside a metal con¬ 

tainer and provide a radio-frequency 

A Resonant Cavity—A Crew Lock In Space field for communications there,” ex¬ 

plained Victor Tripp, a principal re¬ 

search engineer with GTRI’s Sensors 

The crew-lock antenna for the International Space Station was developed 

don’t apply, because a radia¬ 

tion pattern is meaningless 

inside a resonant cavity.” 

The antenna provides com¬ 

munication for International 

Space Station astronauts, who 

will use Russian-designed 

spacesuits. These spacesuits 

employ the same communica¬ 

tion frequency used for many 

years aboard the Russian 

spacecraft, Mil-. This frequency 

is four times lower than the 

frequency used by U.S. space¬ 

suits, which have their own a 

tenna within the crew loc 

The Russian wavelength 

and Electromagnetic Applications 

Laboratory. “Ordinary techniques 

they prepare for challenging 

space walks. Developed by 

the Georgia Tech Research 

Institute (GTRI) in Atlanta, 

the Orlan antenna was de¬ 

signed for the NASA-led In¬ 

ternational Space Station. 

This 2-ft. long “loop” design is 

intended for the crew lock, a 

cramped, cylindrical air lock 

that can hold two astronauts 

outfitted in spacesuits. 

Lab researchers, together 

with the Boeing Co., Everett, 

Wash., have been working on 

this project since last year. 

A unique antenna is expected to ! tion within the crew lock. “Ordinarily, 

enhance safety and communica- ! antennas go on an exterior surface; 

tions for astronauts as 

The greatest technical hurdle 

involved the antenna’s loca-

with the aid of a one-sixth scale model. Test frequencies were raised by a 

factor of six to maintain the ratio of wavelengths to physical dimensions. 

barely short enough to ret 

onate in the crew lock’s 65-ii 

32 
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diameter. This require an antenna so 

large that it must also act as a handrail. 

Dependable operation of the crew¬ 

lock antennas is essential. While astro¬ 

nauts wait within the crew lock in their 

spacesuits, these antennas transmit ver¬ 

bal communications to the crew as well 

as data for monitoring each astronuat’s 

phusical condition. 

To develop an optimal antenna de¬ 

sign, Tripp and other GTRI re¬ 

searchers first performed calculations 

using High-Frequency Structure Sim¬ 

ulator (HFSS) modeling and simula¬ 

tion software by Ansoft, Pittsburgh, 

Penn. They augmented those findings 

with their own 1:6 scale model of the 

crew lock. The researchers even de¬ 

veloped a scale model of an astronaut, 

with a conductive spacesuit that simu¬ 

lated the Russian spacesuit design 

(see the photo). A metallic layer in the 

Russian version lets the whole suit 

function as an antenna. 

The researchers even scaled the 

frequencies. The “full-size” frequen¬ 

cies of around 120 MHz were adjusted 

upward to about 720 MHz so that 

wavelength and crew lock dimensions 

would maintain their proportions. 

Such detailed effort seems to be 

paying off. At NASA’s Johnson Space 

Center, Houston, Texas, the loop an¬ 

tenna in Boeing’s full-scale crew-lock 

model was recently tested. According 

to Tripp, it produced data that closely 

resembled data from the scale model. 

Dependable operation of the 

crew-lock antennas is essential. While 

astronauts wait within the crew lock, 

these antennas carry verbal communi¬ 

cation between astronauts and the 

crew. They also transmit vital signs 

and other data needed to monitor each 

astronaut’s physical condition. For in¬ 

stance, each spacesuit’s umbilical cord 

provides coolant to keep astronauts 

from overheating inside the highly in¬ 

sulated spacesuit. Temperature data 

transmitted from the crew lock lets 

the space station’s communication cen¬ 

ter make sure the cooling system is op¬ 

erating properly. 

The test loop antenna was made of 

copper; the final, space version will be 

high-strength aluminum. It will per¬ 

form almost identically to copper. 

For more information, check the 

Georgia Tech Research Institute web 

site at www.gtri.gatech.edu/ rco.html. 

Joseph Desposito 

Compatibility 
Assurance. 
Why make two trips to the test house? ARcells— 

Precompliance EMC Test Cells & Systems—let you 

test electronic products for immunity and emissions 

in your lah, as you design. By the time you’re ready 

for third-party certification, there’ll he little question of 

compatibility. Plan on walking away with the CE 

mark or its equivalent. For objects 

from 0.3 to 1.0m. And testing to IEC 

nmPLiFiEn 
research 

The Force Behind The Field. 
160 Schixil House Road. Souderton, PA 18964-9990 USA • TEL 215-723-8181 • FAX 215-723-5688 

In Europe, call EMV: Munich: 89-614-1710 • London: 01908'566556 • Paris: 1'64'61'63-29 
www.ar-ambs.com 

Copyright © 199S, Amplifier Research. The orange stripe on AR products is Reg. U.S. Pat. & Tm. Oft. 
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MAX Speed, MAX Features at 3.3 V. 

a
 Alteras new MAX" 7000A devices pave the way for ultra-

high-speed logic integration. With 32 to 1,024 macrocells, 

3.3-V supply, ISP support, and PCI compliance. Alteras 
new MAX 7000A devices are ideal tor simple PLD 

integration where fast control functions and high-speed state 

machines are used. 

Pass By the Competition. 
At speeds dp to 5 ns, the new MAX 7000A devices take the industry¬ 

leading MAX 7000 family to a new level of performance, further 

distancing you from your competition. These devices provide ISP 

through a standard JTAG interface, streamlining your development 
and test flow. Yoj can set the pace with numerous package options, 
including our space-saving TQFP and new FineLine BGA1“ packages. 

MAX 7000A devices support the Jam1“ programming and test 

language for vendor- and platform-independence. With the 

compact file sizes and fast programming times offered via Jam, 

you can put your designs on cruise-control during prototyping, 

volume manufacturing, and in-field upgrades. 

Device Macrocells Speed (t,J 
Supp'y 
Voltage MultiVolt " I/O 

PCI 
Compliance 

ISP 
Support 

Jam 
Support 

MAX 7000E 32-256 6 ns 50 V 3.3 V, 50 V X 

MAX 7000S 32-256 5 ns 50 V 3.3 V, 5.0 V X X X 

MAX 7OOOA 32-1,024 5 ns 3.3 V 2.5 V, 3.3 V, 5.0 V X X X 

Test-Drive MAX+PLUS II for Free. 
Software suppôt for MAX 7000A devices is provided by the easy-

to-use MAX+PLUS® II development system. Go to our web site to 

download PLS-WEB and test-drive MAX+PLUS II for free. With 

MAX+PLUS II and MAX 7000A devices, you'll be in the fast lane. 

WWW. 
altera 
.com/ 
fastlane 

1-800-9-ALTERA 

© Copyright 1998 Atera Corporation Altera. MAX. MAX 7000, MAX 7CD0A, FineLine BGA. Jam. MAX+PLUS. MAX+PLUS II. MultiVolt and specific device designations are trademarks and servie* marks of Altera in the United States and other countries 

A. other trademarks are the pronely of their respective holders All rights reserved 



Tech Insights 
Exploring advances in software development tools 

New Development Tools 
Keep Java Percolating 

Code Generation Is Getting Easier Thanks To A Plethora Of 
Discrete Tools And Integrated Development Environments. 
Ralph Spindell 

With the right tools, Java could replace C++ 

or Visual Basic as IT professionals’ devel¬ 

opment language of choice. In a nutshell, 

Java development needs to become faster, better, 

easier, and cheaper. And tool vendors are trying to 

make that happen. There are over 360 tools avail¬ 

able for serious, professional Java development. 

In addition, the language specification and core¬ 

objects, and other needs. Also, Java’s small-size 

bytecode portability makes it ideal for the embed¬ 

ded and real-time systems markets. This is spawn¬ 

ing a series of Java tools specifically for embed¬ 

ded-systems design. This article, however, focuses 

on tools for traditional Java applications. 

Tool categories range from the discrete to the 

complete. Discrete tools focus on a specific area of 

application program¬ 

ming interfaces (APIs) 

are maturing. So, fire 

up the Integrated De¬ 

velopment Environ¬ 

ment of your choice, 

load up your toolkit, 

and give Java a spin. 

To write profes¬ 

sional-quality Java 

code, the serious devel¬ 

oper relies on a bur¬ 

geoning set of Java de¬ 

velopment tools. Even 

at this early stage in 

the Java language’s 

life-cycle, a broad 

range of development 

tools and aids are cur¬ 

rently available. Many 

Java development, 

such as debuggers, 

class browsers, testing 

and quality-assurance 

tools, profilers, and 

porting tools. 

There’s also installa¬ 

tion and distribution, 

database connectivity, 

client/server, thin-

client, and server-side 

development tools, as 

well as embedded-sys¬ 

tems tools, class li¬ 

braries, component 

“Bean” libraries, and 

graphical-user-interface 

(GUI) toolkits. Most 

discrete tools are avail¬ 

able in the more com-

third-generation and high-level development tools Art Courtesy: Grade 

have been available for other, more mature lan- Corp-

guages, such as C++. Now, they are reaching into 

the Java sector. Java’s unique approach to object-

oriented programming, and its promise of a write-

once, run-anywhere, virtual-machine architec¬ 

ture, has created a need for a new class of Java 

code-development tools. 

While the default Java API offers a rich set of 

classes, Java development-tool suppliers are fill¬ 

ing the gaps in performance, security and third-

party libraries for electronic commerce, business 

prehensive development suites. 

Complete suites of tools are also available: Inte¬ 

grated Development Environments (IDEs) and 

Workbenches, third-generation Rapid Application 

Development (RAD) visual design and authoring 

tools, and CASE tools that support or generate 

Java code. Other tools for developing Java code in¬ 

clude preparsers, code and version management, 

documentation tools, and just-in-time compilers. 

With the advent of JavaBeans—a component¬ 

based architecture—comes tools for Rapid Appli¬ 

cation Development. RAD tools let you use pre-
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TECH INSIGHTS JAVA DEVELOPMENT TOOLS 

made components, which can be con¬ 

nected or wired together using a vi¬ 

sual programming method. 

Definitions of various categories of 

development tools follow, as well as 

capsule descriptions of some products 

available within each category. Au¬ 

thoring tools and applet-generation 

tools, geared towards the non-devel-

oper, are not discussed in this article. 

Integrated Development Environments: 

You’ll probably write your first simple 

“Hello World” application using a text 

editor and the Java Development Kit’s 

command line compiler and Ap¬ 

plet Viewer. After that, you will almost 

certainly want to use a comprehensive 

Integrated Development Environ¬ 

ment or Workbench. 

An IDE provides a comprehensive 

set of development tools for code edit¬ 

ing, visual layout of components, com¬ 

piling, interactive debugging, search¬ 

ing and browsing—all in one package. 

Some IDEs also provide internal pro¬ 

ject management or more comprehen¬ 

sive source-code and version control. 

IDEs also tend to fall into two main 

classes: file-based IDEs, which store 

your project in standard system files, 

and repository-based, where all code 

is stored in specialized databases. 

Repository-based IDEs tend to have 

an advantage in team programming en¬ 

vironments, as the repository method¬ 

ology assists in sharing and mainte¬ 

nance for both codes and objects. 

There are dozens of IDEs. Many of 

those are available from major play¬ 

ers, such as Sun’s Java Studio and 

Java Workshop products, Symantec’s 

Visual Café Pro, Silicon Graphics’ 

Mentioned In This Article Companies 
CosmoSoftware Inc. 

2011 N. Shoreline Blvd. 
Mountain View, CA 94043 
(888) 912-6766 
CIRCLE 553 

Eastridge Technology 

85 Winant Rd. 
Princeton, NJ 08540 
(609)252-0825 
CIRCLE 554 

4th Pass Software Corp. 

810 32nd Ave. South 
Seattle, WA 98144 
(206)329-7460 
CIRCLE 555 

IBM North America 

1133 Westchester Ave. 
White Plains, NY 10604 
(800) IBM 4 YOU 
CIRCLE 556 

Innovative Software 

GmbH 

Kaiserstr. 65 
60329 Frankfurt/M 
Germany 
49 69 236929 
CIRCLE 557 

INPRISE Corp. 

100 Enterprise Way 
Scotts Valley, CA 95066 
(408) 431-1000 
CIRCLE 558 

Intuitive Systems Inc. 

599 N. Mathilda Ave., 
Suite 19 
Sunnyvale, CA 94086 
CIRCLE 559 

KL Group 

260 King St. East 
Toronto, Ontario 
Canada M5A1K3 
(416) 594-1026 
CIRCLE 560 

Marimba, Inc. 

440 Clyde Ave. 
Mountain View, CA 94043 
(650)930-5282 
CIRCLE 561 

Mercury Interactive 

Corp. 

1325 Borregas Ave. 
Sunnyvale, CA. 94089 
(800) TEST-911 
CIRCLE 562 

Microsoft Corp. 

One Microsoft Way 
Redmond, WA 98052-6399 
(425) 882-8080/ 
(800) 621-7930 
CIRCLE 563 

NobleNet Inc. 

337 Turnpike Rd. 
Southboro, MA 01772-1709 
(508)460-8222 
CIRCLE 564 

NuMega Technologies 

Inc. 

9 Townsend West 
Nashua, NH 03063 
(800) 4-NUMEGA 
CIRCLE 565 

ObjectShare Inc. 

16811 Hale Ave. Suite A 
Irvine, CA 92606 
(949) 833 1122 
CIRCLE 566 

Oracle Corp. 

500 Oracle Parkway 
Redwood Shores, CA 94065 
(800) 0RACLE1 
CIRCLE 567 

ParaSoft Corp. 

2031 S. Myrtle Ave. 
Monrovia, CA91016 
(626) 305-0041/ 
(888) 305-0041 
CIRCLE 568 

PowerBBS Computing 

Inc. 

35 Fox Ct. 
Hicksville, NY 11801 
(516) 938-0506 
CIRCLE 569 

Progress Software Corp. 

14 Oak Park 
Bedford, MA 01730 
(781) 280-4000 
CIRCLE 570 

Rational Software Corp. 

18880 Homestead Rd. 

Cupertino, CA 95014 
(408) 863-9900 
CIRCLE 571 

Reliable Software 

Technologies Corp. 

21515 Ridgetop Circle, 
Suite 250 
Sterling, VA 20166 
(703)404-9293 
CIRCLE 572 

Rogue Wave Software, 

Inc. 

5500 Flatiron Parkway 
Boulder, CO 80301 
(303)473-9118/ 
(888) 442-9641 
CIRCLE 573 

Stingray Software Corp. 

9001 Aerial Center, 
Suite 110 
Morrisville, NC 27560 
(800) 924 4223/(919)461-
0672 
CIRCLE 574 

Sun Microsystems Inc. 

901 San Antonio Rd. 
Palo Alto, CA 94303 
(650) 960-1300 
CIRCLE 575 

SuperCede Inc. 

11011 Oth Ave. N.E., 
Suite 390 
Bellevue, WA 98004-5840 
(425)462-7242 
CIRCLE 576 

Sybase Inc. 

6475 Christie Ave. 
Emeryville, CA 94608 
(800)395-3525 
CIRCLE 577 

Symantec Corp. 

175 W. Broadway 
Eugene, OR 97401 
(541)334-6054/ 
(800) 441-7234 
CIRCLE 578 

TakeFive Software Inc. 

20813 Stevens Creek Blvd. 
Suite 200 
Cupertino, CA 95014 
(408) 777-1440 
CIRCLE 579 

TV Objects Ltd. 

600 Alexander Rd. 
Princeton, NJ 08540 
(609) 514-1444 
CIRCLE 580 

WingSoft Corp. 

P.O. Box 7554 
Fremont, CA 94537 
(510) 744-1866 
CIRCLE 581 

Zero G Software Inc. 

118 King St. Suite 415 
San Francisco, CA 94107-
1916 
(415) 512-7771 
CIRCLE 582 



NO EXCLUDES. 

IUST DELIVERED. 

You need the world’s first choice* in one-time programmable 
8-bit microcontrollers. 
Now. Off the shelf. Right to you. 
With no hassles. 
Our dedicated OTP manufacturing capacity for our most 

popular devices (listed below) assures a ready supply through 
Motorola’s worldwide distributors. 
But we deliver more than just OTPs. On these devices we 

offer complete solutions, with a full range of development 
tools, reference designs, applications support, and software. 
Plus we’ve created a virtual OTP shopping mall on the Web. 

In an instant, it shows you specs on the devices, recommended 
development tools, product availability, distributors, and 
stocking information. 
We’re dedicated to getting you the OTPs you need. When 

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

MICROCONTROLLER EPROM RAM I/O PACKAGES 
Ibytwl ibytml 

www.motorola.com/semi/otp 

68HC705KJ1 1.2K 64 10 16-DIP, 16-SOIC 
68HC705B16 15K 352 34 52-PLCC, 64-QFP 
68HC705C8A 8K 304 31 40-DIP, 44-PLCC, 44-QFP 
68HC705C9A 16K 352 31 40-DIP 44-PLCC, 44-QFP 
68HC705J1A 1.2K 64 14 20-DIP, 20-SOIC 
68HC705L16 16K 512 39 80-QFP 
68HC705P6A 4.6K 176 21 28-DIP, 28-SOIC 

'Ove* 2.5 billion Motorola 68HC0S MCUs shipped. 

www.digitaldna.motorob.com 

O Motorola, Inc. 1998. Motorola and M  are registered trademarks and DigitalDNA and tlx DigitalDNA 
logo are trademarks of Motorola, Inc. 

'•’DigitalDNA 
From Motorola 



TECH INSIGHTS JAVA DEVELOPMENT TOOLS 

Cosmo Code 2.5, Asymetrix’s Su- ! 

perCede, and Microsoft Visual J++. 

Sun’s Java Workshop includes sup¬ 

port for the latest JDK 1.1 and JFC 1.1 

“Swing” components, a fast compiler, 

and a just-in-time compiler built into 

the Java Virtual Machine. A new pro¬ 

filer is included for identifying bottle¬ 

necks. And, a powerful, flexible debug¬ 

ger with remote capability permits you 

to debug from anywhere on the net¬ 

work. There’s also JavaBean support 

for creating, importing, and reusing 

components, as well as a visual Java 

GUI builder. In addition, there’s Ob-

jectStore, a Java object persistent-

storage engine (PSE) for developing 

Java database applications which are 

portable over the network. You also get 

MindQ’s interactive tutorial on Jav-

aBeans and Java Workshop. 

www.sun.com/workshop/java 

IBM VisualAge for Java is a reposi¬ 

tory-based IDE. Its unique design pro¬ 

vides a highly dynamic development 

environment. VisualAge keeps every¬ 

thing compiled all the time, and main¬ 

tains a list of unresolved inconsisten¬ 

cies. You can run any class, or execute 

arbitrary code fragments, in the scrap¬ 

book window. There is no distinction 

between running, debugging, and edit¬ 

ing code while debugging. The reposi¬ 

tory-based storage system allows for 

robust version control/change manage¬ 

ment and team collaboration. Enter¬ 

prise Access Builders eliminates pro¬ 

gramming database-dependent 

embedded SQL in the application. It 

also generates Bean components and 

middleware code that connect the Java 

client to existing transaction, data, and 

application servers. 

www.software.ibm.com/ad/vajavo 

Asymetrix SuperCede is a high-

performance IDE with complete sup¬ 

port for JDK 1.1 and JavaBeans. Su¬ 

perCede offers a high level of dynamic 

operation through its interactive Flash 

Compiler. This compiler lets you in¬ 

stantly see the effect of changing or 

adding new code to your application— 

while it runs. The RAD debugger in¬ 

cludes innovative features, like the 

ability to interactively test new source¬ 

code fragments and expressions. By as¬ 

sociating a series of legal Java state¬ 

ments with a tracepoint, ActionPoints 

permit you to easily debug complete 

problems. With the BackTrack feature, 

you can fix a problem in the current 

method, backtrack to before the ! 

method was called, and retry the modi¬ 

fied method. The Data Browser allows 

you to connect to and browse legacy 

databases, as well as drag and drop ta¬ 

bles and columns into the form editor. 

Java Data Objects provides a complete 

object-oriented interface to JDBC. 

www.supercede.com 

Created by Silicon Graphics, 

Cosmo Code 2.5 is a third-generation 

tool comprised of an integrated set of 

powerful and highly visual tools for 

creating Java applications, applets, 

and classes. Cosmo supports the en¬ 

tire development cycle: designing, de¬ 

bugging, and delivering. It comes with 

AWT 1.1-compliant class libraries 

from Rogue Wave, one of the leaders 

in object-oriented components, as well 

as JTools, JWidgets, JChart, and 

JDBTools. The product generates 

JDK 1.1-compliant code for applica¬ 

tions, JDK code 1.0 when the target 

environment is a browser. It even gen¬ 

erates 1.1 objects with the 1.0 event 

model. There’s also a very-comprehen¬ 

sive static-analysis tool and class 

browser, graphical debugger, and pro¬ 

ject-management features. 

www.cosmo.sgi.com 

Symantec’s Visual Café Profes¬ 

sional is a very popular RAD IDE that 

supports JDK 1.1.5, JavaBeans and 

JFC (Java Foundation Classes, Sun’s 

GUI toolkit). Along with a JavaBean 

Editor, it has an Interaction Editor, 

which minimizes the coding needed to 

develop JavaBeans and wire them to¬ 

gether. Another feature is an open 

API. Visual Café sports the fastest 

just-in-time compiler for Java. The 

Database Development Edition adds 

support for over 30 databases through 

JDBC and ODBC, and includes 

dbANYWHERE, a 100% JDBC-com¬ 

patible middleware server with native 

drivers for Oracle, Sybase, SQL 

Server, Access, and JDBC/ODBC. 

www.symantec.com/ 

Visual J++ 6.0 from Microsoft pro¬ 

vides productivity features such as a 

fast Java compiler, debugger, 

GIF/JPG editor, macro scripting, and 

a post-build process for packaging. Its 

very Windows-centric approach sup¬ 

ports ActiveX, and allows Java devel¬ 

opers to build and deploy high-perfor¬ 

mance, data-driven client/server 

solutions for the Windows operating 

system and the Web. It supports the 

Windows Foundation Classes (WFC), 

an object-oriented framework de¬ 

signed to provide easy access to the 

full power of the Windows platform. 

WFC lets developers build high-per¬ 

formance, native Windows-based ap¬ 

plications using the Java program¬ 

ming language. Visual J++ provides 

complete access to the native Win¬ 

dows Win32 API through J/Direct 

API architecture, www.microsoft.com/visualj 

JBuilder from Borland Interna¬ 

tional features JavaBeans component 

creation, a scalable database architec¬ 

ture, visual “Two-Way” development 

tools. It also produces “100% Pure 

Java” platform-independent applica¬ 

tions, applets, servlets, and Jav¬ 

aBeans. The product’s open environ¬ 

ment supports JDK 1.1.x, JDK 1.2, 

JFC/Swing components, JavaBeans, 

Enterprise JavaBeans, CORBA, 

RMI, JDBC, and all major corporate 

database servers. It also includes 

Mocha and Crema—a decompiler and 

its companion obfuscator. Their 

Client/server Suite comes with Visi-

Broker for Java, which is Borlands 

CORBA technology. Included are 

over 200 JavaBean components ,with 

source code and tools for creating and 

managing JavaBeans. Note: Borland 

has changed its name to InPrise. 

www.inprise.com/jbuilder 

Oracle’s JDeveloper Suite 2.0 lets 

you use Java to build server-based so¬ 

lutions. JDeveloper Suite includes 

AppBuilder for Java, Oracle Applica¬ 

tion Server 4.0, OracleData Server, 

and Symantec’s Visual Page HTML 

editor. With a broad range of database 

connectivity options, AppBuilder’s 

IDE is well-suited for building sophis¬ 

ticated, enterprise-class database ap¬ 

plications. Oracle plans to support Java 

on all three tiers of the network com¬ 

puting platform. 

With AppBuilder’s integrated 

SQLJ—a pre-compiler for embedding 

SQL directly in Java source code—de¬ 

velopers can create reusable JCORBA 

cartridges. These components contain 

business logic written in Java. They 

are accessed through an embedded 

CORBA 2.0-compliant ORB for de¬ 

ployment on the Oracle Application 

Server. Future support for Enterprise 

JavaBeans is planned. 

www.orade.com/products/tools/jdeveloper 

PowerJ, from Sybase, is an enter¬ 

prise application-development envi-

I 
I 



Setting the Standard 
Quad 12-Bit DACs 

The DACs Are Back! A DAC Guarantee 
Burr-Brown’s new quad. 12-bit DACs are the first in a new series of DAC7614 DAC7615, DAC7624 and DAC7625 have guaranteed 
BiCMOS D/A converters featuring a voltage output specifically channel-to-channel matching of linearity to ±1LSB, unipolar zero to 
designed for single-supply or low voltage dual-supply applications. ±2LSBs, and bipolar zero to ±1 LSB. Plus, they offer 10ps max settling 

LOW Cost time at only 2-5mW/DAC power dissipation in single supply operation. 

At less than $2.50 per converter, these quad DACs are an ideal Precision Solutions 
solution for multiple output applications such as process control. Burr-Brown has a wide selection of 12- to 18-bit D/A converters 
motor control, ATE, analytical and portable instrumentation. featuring competitive pricing! See our web site for a complete listing. 

Resolution INL DNL Guaranteed intprfarp OAC Interface fMLINE# Reader 
roouct (LSBs) (LSBs) Monotonicity Features (800)548-6133 Service# 

0AC7614 12 ±1 ±1 -40°C to+85°C Serial Individual DAC Update 11445 80 

DAC7615 12 ±1 ±1 -40°C to +85°C Serial Simultaneous DAC Update 11443 81 

DAC7624 12 ±1 ±1 -40°C to +85°C Parallel Output Reset to Mid-Scale 11419 82 

DAC7625 12 ±1 ±1 -40‘C to+85°C Parallel Output Reset to Zero Scale 11419 83 

‘Priced from $9.66 in 1000s. Recommended resale in USD. FOB USA. 

E www burr-brown com 
BURR - BROWN® 

Burr-Brown Corporation • P.O. Box 11400 • Tucson, AZ • 85734-1400 • Call (800) 548-6132 or use FAXl/ZVE (800) 548-6133 • http://www.burr-brown.com/ 
Distributors Arrow: (800) 777-2776 • Digi-Key Corp: (800) 338-4'05 • Insight Electronics: (888) 488-4133 • J.l.T. Supply: (800) 246-9000 • Sager Electron es: (800) 724-3780 • SEMAD (Canada): (800) 567-3623 
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TECH INSIGHTS JAVA DEVELOPMENT TOOLS 

ronment for business applications, in a ! 

multitier distributed-computing envi- i 

ronment. If you’re new to Java, fea- ; 

tures like the Reference Card and Pa- ; 

rameter wizards assist your learning [ 

curve with drag-and-drop program- ! 

ming methods. There’s complete sup- i 

port for JavaBeans, ActiveX, and ¡ 

CORBA. A set of data-aware compo- ¡ 

nents can be used with any JDBC ¡ 

source to create enterprise database ¡ 

applications. PowerJ includes Sybase 

SQL Anywhere, a middleware appli¬ 

cation server, and jConnect, Sybase’s 

JDBC driver. PowerJ has a high level 

of integration with Powersoft Jaguar 

CTS, a component transaction server, 

and Sybase Dynamo, a dynamic data-

driven web server, www.sybase.com 

Optimization, Testing, and Debugging 

Tools: Thorough testing, debugging, 

and optimization of Java applications 

will increase reliability, performance, 

and quality. Standard testing requires 

writing a script which plays out on the 

GUI of your application—supplying 

program control and data from a user’s 

perspective. This usually requires a 

separate testing tool and script on 

each target platform you are develop¬ 

ing for, as GUIs would be different on 

each. Java testing tools, however, have 

a leg up. Java utilizes a single code 

base among all platforms and delivers 

events directly to the Java Virtual Ma¬ 

chine. This bypasses the GUI, elimi¬ 

nating the difficulties to automated 

testing posed by different GUI con¬ 

trols on different platforms, and 

“stretchable” GUI components. Opti¬ 

mization tools look for performance 

problems and bottlenecks in your code 

by profiling your applications perfor¬ 

mance and resource utilization. 

JavaStar, from Sun Microsystems, 

was the world’s first tool to test at the 

language level. It automatically 

records user actions and generates 

test scripts in pure Java. The scripts 

can be edited in your standard IDE, 

and work across all platforms. JavaS¬ 

tar also provides comparison testing 

among platforms, and regression test¬ 

ing among versions of your software. 

www.sun.com/suntest/JavaStar 

Reliable Software Technologies of¬ 

fers a set of practical, early-life-cycle 

testing tools for developers and testers 

to identify and remove bugs at the ear¬ 

liest stages of development. The set in¬ 

cludes DeepCover, a test-coverage tool 

that reveals how well your code is ! 

tested. Another tool, called TotalMet- ! 

ric, captures and displays traditional ¡ 

complexity/effort and advanced ob- ; 

ject-oriented metrics. AssertMate, a ¡ 

code-assertion system for Java, sup- ! 

ports data assertions, pre- and post- ! 

conditions, and invariants to validate ; 

code correctness, www.rstcorp.com 

Optimizelt 2.0, from Intuitive Sys¬ 

tems, is a comprehensive Java profil¬ 

ing tool. It permits developers to track 

performance issues in Java programs. 

You can determine how your applica¬ 

tion uses memory and CPU resources, 

as well as detect excessive object allo¬ 

cations and time-consuming algo¬ 

rithms. www.optimizeit.com 

Mercury Interactive Corp, pro¬ 

vides WinRunner and Xrunner for 

functional testing of Java clients. 

LoadRunner load-tests Java-based 

systems, and TestDirector manages 

testing of Java-based applications. 

www.merc-int.com 

Jtest, from ParaSoft Corp., is an ex¬ 

cellent Java debugging tool which can 

even locate uncaught inn-time excep¬ 

tions. www.parasoft.com/jtest 

Numega DevPartner, for Java’s 

SmartDebugging tools, helps you de¬ 

liver fast, reliable Java applications 

and components. Available from Com¬ 

puware Numega, it includes Jcheck 

for automatic error detection and di¬ 

agnosis, and TrueTime for automatic 

performance analysis and optimiza¬ 

tion. Jheck’s unique EventDebugging 

technology captures system and run¬ 

time events for detailed analysis, and 

has advanced thread monitoring and 

debugging capabilities, www.numego.com 

Installation and Distribution Tools: In¬ 

stalling your Java application onto 

target platforms can be pretty diffi¬ 

cult. Problems arise because each tar¬ 

get operating system has different 

methods for invoking application pro¬ 

grams; a Java Virtual Machine may or 

may not already exist on the target 

platform; and, if it doesn’t exist, it will 

need to be installed. 

InstallAnywhere 2, from Zero G 

! Software, is an authoring tool for dis-

; tributing Java software and creating 

1 installation scripts. The tool creates a 

! universal multiplatform installer that 

I runs on any system. It also installs the 

J Java Virtual Machine run-time envi-

1 ronment, if needed, on the target sys-

I tern. Icons, shortcuts, or shell scripts 

are installed, if appropriate, on the tar¬ 

get platform to launch your applica¬ 

tion. A unique Web Install feature al¬ 

lows installations directly from the 

Internet, www.zerog.com 

Marimba’s Castanet is an infra¬ 

structure that enables the automatic 

distribution and management of appli¬ 

cations and content over the Internet. 

These items include Java applications, 

Java applets, JavaBeans, web pages, 

and other types of content. To use Cas¬ 

tanet, your target platform must have 

the Castanet Tuner installed. And, 

you need to be running a Castanet 

server to deliver your applications or 

content, www.marimba.com/products 

Porting and Code-Translation Tools: 

Porting tools generate Java bytecode 

from other languages. This allows a de¬ 

veloper to leverage his existing code¬ 

base and experiences in another lan¬ 

guage, such as C++ or Visual Basic. 

Translating code can also act like a 

bridge to learning Java development. 

After conversion, you can read the gen¬ 

erated source code and see how your al¬ 

gorithms and classes look in Java. This 

can assist your learning curve. 

Applet Designer Enterprise 1.7, 

from TvObjects, is an add-in compo¬ 

nent for Visual Basic that converts en¬ 

tire Visual Basic projects to Java. 

ww.tvobjetts.com/products/ enterprise.html 
C2J is a basic freeware C++ to Java 

translator, available courtesy of Chris 

Laffra of the IBM T.J. Watson Re¬ 

search Center, Yorktown Heights, 

N.Y. members.aol.com/laffra/c2j.html 

Delphi2Java Database Edition, 

from PowerBBS Computing, converts 

your Delphi code into Java applets or 

applications, www.javadelphi.com/db.htm 

Decompilers and Obfuscators: Decom¬ 

pilers take a compiled .class file and try 

to reconstruct the original Java- com¬ 

patible source-code file for the class 

(.java files). This comes in handy, for in¬ 

stance, when you’ve lost the source 

code for your own project, but have the 

! binary compiled files. It can also be 

! used, however, to reverse engineer an-

! other developer’s class files to deter-

; mine trade-secret algorithms, or to as-

; sist in software piracy. To protect your 

! code from decompilation, another tool, 

I called an obfuscator, can remove cer-

! tain symbols from your class files and 

; replace them with fake information in-

j tended to confuse decompilers. 

I Mocha, the first decompiler for 



Designed For Portability 

0PA680 

High SFDR 
Low Power a 

Low Cost 
Power Shutdown 

ADS822 
1O-Bit 40MHZ 

A Dynamic Combination 
Get the highest performance in a wideband 10-bit digitizer channel 
on a single +5V supply. 0PA680 driving the ADS822 brings low 
power and price to your size constrained portable applications. 

0PA680—+5V ADC Driver Solution 
OPA680 is a unity gain stable voltage feedback op amp with 
optional power shutdown. OPA680’s new internal architecture 
provides slew rate and full power bandwidth previously found 
only in wideband current feedback amplifiers. Using a single +5V 
supply, 0PA680 can deliver a 1V to 4V output swing with over 
100mA drive current and 150MHz bandwidth. 

Key Specifications: 
High Gain Bandwidth Product.300MHz 
High Slew Rate.1800V/ps 
Shutdown Power.1mW 
Packages.   S0T23-6, SO-8, DIP 
0PA680 is priced from (^79) in 1000s.* 

ADSË22—1 O-Bit, 40MHz Versatility 
ADS822 is a new pipeline, CMOS A/D converter that operates from 
a single +5V supply. This high performance, low cost converter is 
complete with a 10-bit quantizer, high bandwidth track/hold, and 
high accuracy internal reference. ADS822 features low 200mW 
power dissipation, with an optional power shutdown, while 
providing a solid 60dB SNR through 20MHz signal inputs. 

Key Specifications: 
High SNR.60dB 
High SFDR.72dBFS 
Low Power.200mW 
Package.  28-lead SSOP 
ADS822 is priced from ($5.9^) in 1000s.* 

0PAÔ80—FAXL//VF/ 11426 « Reader 84 

ADS822—FAXL//VF# 11385 • Reader 85 

'Recotrmended resale in US dollars; FOB USA. 

WWW. burr-brown.com 

BURR-BROWN® 

Burr-Brown Corporation • P.O. Box 11400 «Tucson, AZ • 85734-1400 • Call (800) 548-6132 or use fMLINE (800) 548-6133 • http://www.burr-brown.com/ 
Distributors Arrow: (800) 777-2776 • Digi-Key Corp: (300) 338-4105 • Insight Electronics: (888) 488-4133 •J.l.T. Supply (800i 246-9000 • Sager Electronics: (800) 724-3780 • SEMAD (Canada): (800) 567-3623 
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Java, is available at www.brouhaha.com/ 

-eric/computers/mocha.html. Unfortunately, 

since the author recently passed away, 

it may not be updated anytime soon. 

Borland, however, has included Mocha 

and its companion obfuscator, Crema, 

in their Jbuilder product. Other de¬ 

compilers include DeJaVu from Inno¬ 

vative Software GmbH www.isg.tle/ 

OEW/Java/ and WingSoft Corp’s 

WingDis www.wingsofl.com/wingdis.html. 

Some available obfuscators are 

Eastridge Technology’s Jshrink, www. 

e-t.com/jshrink.html and Hashjava (now 

called SourceGuard) from 4th Pass 

Software Corp., www.sbktech.org/hashjava 

.html. Crema, the companion of Mocha, 

was available at java.cern.ch:80/CremaEl/ 

DOC/index.html. At the time this report 

was written, however, the URL was 

not operational. 

Other Tools: TakeFive Software 

has a language-independent develop¬ 

ment environment that supports 

Java, SniFF+J. it’s suitable for build¬ 

ing large client/server applications 

utilizing both Java and C/C++. It al¬ 

lows working with multiple program¬ 

ming languages in one unified envi¬ 

ronment. The integrated object-ori¬ 

ented development environment of¬ 

fers code comprehension, 

configuration management, project 

management, and version control 

and documentation tools. It also pro¬ 

vides the ability to manage teams of 

developers working on large projects 

in heterogeneous computing envi¬ 

ronments. www.takefive. com/langjava.htm 

ObjectShare’s Parts for Java Pro¬ 

fessional is a toolset designed to fully 

support teams building distributed 

applications. It offers integrated sup¬ 

port for PVCS, tracks changes, com¬ 

pares versions, and manages develop¬ 

ment projects, www.objectshare.com 

NobleNet’s Nouveau is the indus¬ 

try’s first distributed application-de¬ 

velopment environment. It is de¬ 

signed to automate the generating and 

integrating of diverse CORBA, COM. 

Java, and RPC-based applications. 

Previously, developers could only 

communicate through bridge transla¬ 

tion layers. The benefits of the new 

technology are greater functionality, 

INTERFAN 

50,000 Hr 
Cooling Fans 

Featuring: 

• Sealed ball bearing reliability 

• @ and 4b certification 

• Impedence & polarity protected 

• Industry standard sizes & mounting 

• Expert technical support 

Connectors and Cable Assemblies 

also available 

purdu 
I fl I < IHONK ' I 
■ CORPORATION ■ 

408.523.8218 
email@purdyelectronics.com 
www.purdyelectronics.com 

Supporting electronics manufacturers for over 65 years 

increased productivity, and improved 

performance. Nouveau takes a new 

and direct approach to middleware in¬ 

teroperability by implementing native 

interoperability directly in the appli¬ 

cations. www.noblenet.com/nouveau.htm 

Apptivity, from Progress Software 

Corp., is geared towards development 

of business-critical Java database appli¬ 

cations. It provides tools to develop, 

test, and maintain Java business appli¬ 

cations. Apptivity Server manages ses¬ 

sions, executes Java application logic, 

and handles database connectivity. 

apptivity.progress.com/java/apptivity/apptivity.htm 

Rational Software Corp, makes a 

CASE tool with support for Java, 

called Rational Rose 98. This graphical 

component-modeling and develop¬ 

ment tool lets you model software ap¬ 

plications. You can also perform 

graphical visualizations of your appli¬ 

cations using the industry-standard 

Unified Modeling Language. Rational 

Rose 98 supports round-trip engineer¬ 

ing. Visual Quantify lets you visually 

identify performance bottlenecks in 

your Java code, www.rational.com 

JavaBean Component and Class Suppli¬ 

ers: Stingray offers JavaBean compo¬ 

nent libraries. Their Object Grid/J and 

Objective Blend tools package 30 

Java/AWT extensions, which add pro¬ 

fessional GUI functionality to Java ap¬ 

plications. www.stingray.com 

The KL Group develops Jclass Jav-

aBeans component libraries for pro¬ 

fessional GUI development. Available 

Beans include hierarchical grids, 

table, charting, data input and valida¬ 

tion, as well as essential GUI compo¬ 

nents like tab managers, tree/outlin-

ers, and multi-column lists, www.klg.com 

Rogue Wave Software offers Stu-

dioJ, a suite of integrated JavaBeans 

components, AWT and JFC GUI ex¬ 

tensions, and grid, chart, and SQL 

database tools. 

www.roguewave.com/ad/studioj 

Ralph Spindell is the founder and 

executive producer of WebSpin 

(www.spindell.net/webspin), a con¬ 

sulting company that specializes in e-

commerce solutions for small and 

medium-sized businesses, and has 

provided consulting services to major 

corporations such as IBM. He can be 

reached at ralph@spindell.net or 

www.spindell.net for Internet consult¬ 

ing, e-commerce, and web site design. 
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Low Cost Rail-to-Rail 

Rail-to-Rail Input and Output 
Burr-Brown’s new 0PA343 series CMOS op amps provide the best 
rail-to-rail performance at an unbelievable price. Output swings to 
a mere 1mV from the supply rails with 1OOkQ loads. With 10kQ 
loads, output swings to within 10mV—better than you are using 
now. And, input common-mode voltage range extends 500mV 
beyond the supply rails, so it works in all circuit configurations, 
including G=1 buffer. 

It’s Fast, Too! 
With 6V/ps slew rate and 5.5MHz bandwidth, the OPA343 is not 
just another sloooow CMOS amplifier. Its excellent dynamic 
performance and wide input/output swing make it great for audio 
applications or driving A/D converter inputs. Its low supply current 
(850pA) also makes it suited to a wide range of portable and 
battery operated equipment. 

Single, dual, and quad versions—SOT-23, MSOP, SSOP, SO, and 
DIP—provide true design flexibility. 

Key Specifications: 

• Input Swing.500mV beyond the supply rails 

• Output Swing.1 mV from the supply rails 

• Bandwidth.5.5MHz 

• Slew Rate.6V/ps 

•THD+N.0.0007% at 1kHz 

• Supply Range.+2.5V to +5.5V 

• Qufescent Current.850pA/Channel 

Package Options 

OPA343 (single).SOT-23-5, SO-8, 8-Pin DIP 

0PA2343 (dual).„MSOP-8, SO-8, 8-Pin DIP 

0PA4343 (quad).SSOP-16, SO-14, 14-Pin DIP 

OPA343 series priced fromt^^channel (quad) in 100k. 

FAXO/Wf #11439 • Reader No. 87 

BURR-BROWN® 

Burr-Brown Corporation • P.O. Box 11400« Tucson, AZ • 85734-1400 • Call (800) 548 6132 or use tkWNE (800) 548-6133 • http://www.burr-brown.com/ 
Distributors Anew: (800) TH-Tm • Digi-Key Corp: (800) 338-4105 • Insight Electronics: (888) 488-4133 • J.l.T. Supply (800) 246-9000 • Sager Electronics: (800) 724-3780 • SEMAD (Canada): (800) 567-3623 
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PRODUCT INNOVATION 

Embedded DSP Core Successfully 
Juggles Critical Design Parameters 

Satisfying High-Volume DSP Applications Calls For An Optimum 
Balance Between Performance, Price, and Power Consumption. 

Alfred Vollmer 

What about its performance? 

That’s the question most de¬ 

signers ask whenever a new 

microprocessor or digital signal proces¬ 

sor (DSP) architecture is introduced. If 

this performance does not outdo almost 

every comparable device, it will quite 

often not be considered a real break¬ 

through. In the real world, however, 

there are three basic “technical” crite¬ 

ria (nicknamed the three P factors) af¬ 

fecting a designer’s opinion about 

whether a device is suited for a particu¬ 

lar application: performance, power 

consumption, and of course, price. Find¬ 

ing a suitable balance between these 

three P factors is not an easy task at all. 

But, that task has now become eas¬ 

ier. Siemens Semiconductors, Munich, 

Germany, has announced a new DSP 

core architecture for systems on a chip. 

This architecture considers all three P 

factors simultaneously. Systems on-a-

chip are typically employed in high-vol¬ 

ume applications, such as consumer 

products like mobile phones, which 

leads to the price factor becoming a 

very sensitive issue. But, so are the 

other two P factors. F or example, sin¬ 

gle-chip systems for GSM mobile 

phones require a significant amount of 

DSP performance and low power con¬ 

sumption. A long battery life has be¬ 

come one of then- major themes in tech¬ 

nical marketing. 

Keeping these factors in mind, 

Siemens Semiconductors created 

Cannel, its new 16-bit integer-core ar¬ 

chitecture for embedded DSP applica¬ 

tions. “We do not intend to receive the 

Olympic gold medal for creating the DSP 

with the world’s highest performance,” 

states Dr. Reinhard Rueckriem, direc¬ 

tor of Siemens Semiconductor’s DSP 

project group. “We concentrate on the 

commercially important parameters: 

performance, power, and price.” Look¬ 

ing at Carmel’s three P factors, Rueck¬ 

riem first comments on the price, “We 

are looking for Carmel applications with 

really low power consumption, requir¬ 

ing chip prices in the $5-to-$10 range.” 

M-MIPS 
Until now, a device’s overall perfor¬ 

mance was determined by multiplying 

the clock rate with the number of exe¬ 

cution units. For example, 1600 MIPS 

(Million Instructions Per Second) would 

be the rating for a device with eight ex¬ 

ecution units running at 200 MHz. 

To describe the performance of its 

new Carmel architecture, Siemens cre¬ 

ated a new physical dimension for mea¬ 

suring performance: M-MIPS (Multiple 

MIPS). Carmel offers a performance of 

120 M-MIPS. As Carmel is able to per-

foi-m up to 15 basic operations in paral¬ 

lel, its overall performance is higher 

than just 120 MIPS. Multiplying 15 par¬ 

allel operations with 120 MIPS results 

in a performance of 1800 MIPS (in spe¬ 

cific applications only). 

Siemens did not use the conven¬ 

tional, speed-up-the-clock approach to 

achieve this high performance. Speed¬ 

ing up the clock increases power con¬ 

sumption and makes memory-access 

timing more critical. “We analyzed the 

main algorithms and tried to create an 

architecture that allows us to process 

the main algorithms within a lower 

number of clock cycles,” explains 

Rueckriem. Of course, fewer clock cy¬ 

cles implies that the same performance 

may be achieved with a significantly 

lower clock frequency. Furthermore, 

Carmel allows the use of synchronous 

memories for data and program memo-

One of the architectural features of the Carmel DSP core is two independent data memories 

(Memory A and Memory B). These dual memories allow two memory operations to take place 

simultaneously. If the memories are dual-port types, four simultaneous accesses are possible. 
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High Res RGB Driver 

The 0PA3681 is Burr-Brown's first triple op amp in the high-speed 
product family. Requiring a low 6mA/ch supply current, it features 
the high slew rate and low gain stability of a current feedback 
design with a high power output stage. OPA3681’s optional 
disable is useful for power savings in portable devices, or 
implementing simple multiplexing circuits. 

A +5V Single Supply Winner! 
OPA3681’s new output stage architecture delivers high output 
current with minimal voltage headroom and crossover distortion. 
Using a single +5V supply, the 0PA3681 can deliver a 1V to 4V 
output swing with over 100mA drive current and 150MHz 
bandwidth—an excellent RGB line driver or single supply ADC 
input driver. Priced from (ffi7g)in 1000s. 

,225MHz (G=+2) Wideband +5V or ±5 Operation 

• Output Voltage Swing.±4.0 

• High Output Current.150mA 

• High Slew Rate.2100V/ps 

• Low Disabled Current. 200pA/Ch 

• Packaging._.SSOP-16 

Key Applications: 
• RGB Line Driver and/or 2x1 MUX 

• Single Supply ADC Driver 

• Wideband, High Gain Instrumentation Diff. Amps 

• xDSL Line Interface 
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TECH INSIGHTS EMBEDDED DSP CORE 

ries. This results in power savings 

when compared to the use of asynchro¬ 

nous memories. 

Carmel’s core architecture can basi¬ 

cally be called dual superscalar because 

it offers two multiply-and-accumulate 

(MAC) units. The core is based on a 

standard DSP architecture, extended 

by application-specific functions which 

operate parallel to the standard DSP 

part. The rule of thumb, “A program 

executes 90% of its instructions in 10% 

of its code” is closely related to 

Siemens’ approach: operations which 

are only executed once are not as criti¬ 

cal to the overall performance as opera¬ 

tions which are executed in a perma¬ 

nently repeated way. Using the same 

program code, the inner loops are being 

run many times. As this code is only 

written once, the code itself may be big¬ 

ger. But, the performance for every cy¬ 

cle needs to be high. 

Placing several execution units in 

parallel is an appropriate means to in¬ 

crease the performance. This results in 

a very high code density, because short 

instructions are used and every instruc¬ 

tion is calculated within another part of 

the program. This architecture, how¬ 

ever, requires careful distribution of the 

individual processing loads. The pro¬ 

grammer’s challenge is to make sure 

that every single unit is busy anytime. 

Since every unit has its own private 

memory, communications mechanisms 

are needed between the memories. 

CLIW 
Carmel combines MIMD (Multiple 

Instruction Multiple Data) with VLIW 

(Very Long Instruction Word) into 

CLIW (Configurable Long Instruction 

Word). Like any DSP, Carmel is able to 

use short, as well as long, instructions: 

24 bit, 2- by 24-bit superscalar, and 48-

bit single extended format for complex 

address modes (e.g., for long immediate 

data, or when several address pointers 

need complex modification). 

In addition, Carmel’s CLIW archi¬ 

tecture is able to work with supplemen¬ 

tal, highly dedicated instructions, which 

are 96-bits long. This results in a maxi¬ 

mum code length of 48 bits + 96 bits = 

144 bits. CLIW instructions are exe¬ 

cuted in parallel to the “standard” DSP 

instructions. Furthermore, there is a 

1 O-bit field specifying the direct address 

of the 96-bit extension within the 

CLIW memory. Inside the 48-bit in¬ 

struction, 10 bits are reserved for this 

microcode address, resulting in a maxi¬ 

mum of 2 1() = 1024 CLIW memory posi¬ 

tions. A CLIW extension may be used 

at any clock cycle. 

Included within the 48 bits are the di¬ 

rect address pointers which are to be 

manipulated. If a microprogram will be 

used multiple times, but works with dif¬ 

ferent addresses, these address modi¬ 

fiers are included in the 48-bit instruc¬ 

tion, where an address space of eight 

Mwords is available. The CLIW mem¬ 

ory may then be kept quite small, be¬ 

cause all of this code may be reused. For 

example, in a designer’s daily work, say 

a FFT (fast Fourier transform) pro¬ 

gram is called 10 times during a pro¬ 

gram run. The program only needs to 

be stored in the CLIW memory once. 

The total program size for the complete 

FFT program is in the range of 20 

words. The CLIW memory space of 

Let's face it. Designing complex integrated circuits is never easy. But today, the pressure to deliver faster, smaller and 

cheaper ICs is relentless. Now there’s help. Aspee Technology — the complete source for bringing complex ICs from concept 

to silicon. To help build system-on-chip ICs, Aspec’s Design Services can easily integrate multiple sources of SIP (Semiconductor 

Intellectual Property) with our broad library’ of I/Os, memories and core cell SIP We'll help you move from costly ASIC flows to COT, with process-

The Fastest Way To Bring Complex ICs 
portable designs that can be built at the world’s leading foundries. All in a work flow that supports the leading EDA tools for design, reuse and 

integration. It’s everything you need from design entry to tape-out. Just think what that means; more time to enhance your IC concept and still make 

your market window. How you get to market determines when you get there. And more designers are getting there with Aspee. See why they’ve 

made us the leading independent SIP provider, at www.aspec.com. Or call 408-774-2199 for your local Aspee office. ASPEC 
©Aspee Technology. Inc All nghts reserved. 
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1000 words will probably even be suffi¬ 

cient for bigger applications. Neverthe¬ 

less, code density may be kept quite 

high. Most instructions which need to 

be stored in a chip-space, consuming 

memory, are short instructions (24 or 48 

bits, but no CLIW instructions with an 

overall length of 144 bits). This results 

in a compact code size. 

An eight-stage pipeline is the basis 

for this architecture. Running through 

the pipeline, the bits that indicate a 

CLIW instruction are decoded at an 

early stage to allow the selection, as¬ 

signment, and reading of the individual, 

96-bit CLIW word. This ensures that 

the required 96-bit code is available 

when the rest of the instruction (the 

first 48 bits) is ready to be executed. 

Both the 48- and 96-bit instructions are 

then executed in parallel. Imagine a 

program consisting of just 24-bit in-

structions. At any position within the 

program, a 144-bit instruction suddenly 

appears. To process this CLIW instruc¬ 

tion, no mode switching is required. The 

user is able to individually decide (for 

every single clock cycle) whether to use 

a short or long instruction. 

This feature requires separate chip 

space, because all CLIW instructions 

are executed in a separate execution 

unit, and CLIW instructions are 

fetched from a special CLIW memory. 

“The area demand of the CLIW execu¬ 

tion unit is very small,” explains 

Rueckriem. Compared with the total 

memory size of today’s common appli¬ 

cations, the CLIW program memoi-y is 

also quite small. 

Whenever the CLIW functionality is 

not used, it is powered down by dis¬ 

abling the clock. Because it is a 100% 

static logic design, there will be a leak¬ 

age current only when the block is 

switched off. The entire Carmel core is a 

static design, which means that the sys¬ 

tem clock may be decreased down to 

zero. Only D flip-flops (and no transmis¬ 

sion gates) are used, allowing very flex¬ 

ible handling of the clock frequency. F or 

example, to further decrease power 

consumption, the designer can clock the 

core with any frequency lower than 120 

MHz (as long as the performance re¬ 

quirements can still be met). In applica¬ 

tions where high, as well as low, com¬ 

puting power is needed, it’s possible to 

dynamically switch Carmel between 

different clock speeds. 

Cannel does not offer a set of regis¬ 

ters, as done in classic processor de¬ 

signs. Source operands may be immedi¬ 

ate data, four different words from the 

memory, a numerical value from the ad¬ 

dress unit or program control unit, or a 

result from one of the six accumulators. 

Added up, there is a maximum of four 

(not six) memory-access functions in a 

single clock cycle (e.g., four read func¬ 

tions, or two read and two write func¬ 

tions). These four memoiy-access func¬ 

tions do not have the same address. 

Thanks to four independent address 

generation units, it’s possible to read or 

write at four independent positions 

within the memory. This allows mem-

ory-to-memory arithmetic where the 

operands are fetched from the memory, 

combined and/or calculated, and writ¬ 

ten back to the memory. 

Carmel uses two independent data 

memories: Memory A and Memory B. 

These data memories allow two simul-
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SPECIFICATIONS 

±0. \ 
max \ 

MINIh 
Main o 
auxilian 
mains up 

RIPPLE & 
1% or 100 i 

OPERATING 
0-70°C. Derati 

COOLING 

INPUT 
90-132 VAC or 180-264 VAC. 47-63 Hz. Strappable. 40-60 VDC 
for DM Series. 

EMISSIONS 
FCC 20780 Part 15/EN 
EN 61000-3-3, Voltage 

REVERSE VOLTAGE PROT' 
All outputs are pro" 

OVER1

A min. of 6 LFS' 
directed over the . 
rated for max. temp 
factory. 
'Linear feet/second. 

TEMPERATURE COE 
±0.02%/°C. 

DYNAMIC RESPONSE 
Peak transient less than ±. 
from 75% to 50% or 100% . 

RECOVERY TIME 
Recovery within 1%. Main outj 
outputs - 500 microseconds. 

SAFETY 

IMMUNITY 
IEC 1000-4-2/EN 61000-
'000-4-3/EN 61000-4-3, 
4-4, Electrical Fast Trans 
Level 3 Surge. IEC 1QM 

INPUT SUP^ 
34 o' 

Units meet UL 1950, CSA 22.2 Nc \ 

ISOLATION ' 
Conforms to safety agency standard; 

INPUT UNDERVOLTAGE 
Protects against damage for undervolta 

SOFT START 
Units have soft start feature to protect criti 

OVERVOLTAGE PROTECTION 
Standard on all outputs. VX Series - standarc 
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PHC 
E-MA. 
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M ■ DM ■ VX SERIES MODUFLEX® SWITCHERS 

DESCRIPTION 
Moduflex" Series form a comprehensive line of open frame 
power supplies assembled from standard “off the shelf” 
modules. The design features “State of the Art” topology, a 
meticulous thermal structure and the use of high efficiency 
circuits and components to attain the desired power density. 
The modular system concept reduces manufacturing to 
submodule assembly, capable of high volume production with 
a superior quality level at moderate costs. 

M Series are available in output power ratings from 250-750 
watts. DM Series are available with a 48VDC input and output 
power ratings of 400 and 600 watts. VX Series units consist of 
four specialty units with output power ratings of 500, 750, 1000 
and 1500 watts having the VXI standard voltages and currents. 

Three classes of output modules are available. The 
STANDARD outputs allow short duration surge currents on all 
auxiliaries for hard starting loads. Optional CURRENT 
LIMITED outputs have square current limiting and feature 
wireless droop current sharing. Optional ENHANCED outputs 
have square current limiting, one wire star point current share, 

output good logic signal with LED, nominal 5V local bias, 

individual inhibit and margining. For requirements that cannot 
provide minimum load on the main output, the ZERO 
PRELOAD option is available for main outputs up to 500 watts. 

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 requirements. 
Contact factory for deliveries on models derived from non¬ 
stocked modules. 

FEATURES 

■■ UL, CSA, TÜV (IEC, EN), CE. 
■■ 6 watts per cubic inch. 
■■ 1-7 outputs, 250-1500 watts. 
■■ AC & DC input models. 
■■ VXI rated specialty models. 
■i 120 kilohertz MOSFET design. 
■■ All outputs: 

Adjustable 
Fully regulated 
Floating 
Overload and short circuit protected 
Overvoltage protected 

Mi Standard features include: 
System inhibit 
Load proportional DC fan output 

■■ Options include: 
Auto ranger 
VME/VXI Monitor 
End fan cover 
Top fan cover 
Current Limited Outputs 
Enhanced Outputs 
Zero Preload 

■M Fast delivery. 
■■ Replaces expensive high density systems 

using potted modules. 

STOCKED MODELS -Available in 3 days. 

'Models shown in table include power fail monitor, auto ranger, current limited modules, zero preload 
and end fan cover options. 600W models Case #3. 

Max 
Power Output 1 Output 2 Output 3 Output 4 Model* 
425W 5V @ 50A 12V @ 12A 5V @ 10A 12V @ 6A M44R2323-47P 
425W 5V @ 50A 24V @ 6A 12V @ 6A 12V @ 6A M44R2633-47P 
600W 5V @ 60A 12V @ 12A 12V @ 12A 5V @ 10A M46C2332-47P 
600W 5V @ 60A 12V @ 12A 24V @ 6A 12V @ 6A M46C2363-47P 

UNITS FROM STOCKED MODULES - Available in 2 weeks. 

Series 

Configuration 

Power Code 

Output #1 Code 

Configuration: Allowable quad output configurations are 42, 44. 46 and 48. 
Power Code: Choose Power Code P, R, A through D for 250-750W 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. 

OPTIONS 

Replace the YY with the sum of the option 
codes. '600 & 750 watt units require Case 5. 

I Option Code Function 
00 None 

01 Power Fail Monitor 
02 Auto Ranger 
04 Current Limited 
08 Zero Preload 
16 Enhanced 
32 End Fan Cover* 
64 Top Fan Cover 



MODEL SELECTION 
Models are available in power ratings of 250 to 1500 watts, 

with corresponding code letters P, Ft and A through D. See 

Power Code chart. Contact factory for 1000 and 1500 watt 

models. 

Output modules are available in six types—J. K. L, M. N 

and P in nominal power outputs 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. 

HOWTO ORDER 
To form the proper model number defining a custom requirement, select the letters M or 

DM to designate the series, then choose the desired configuration of output modules 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 insert the 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. 

MODUFLEX 400W QUAD SWITCHER 

DC Input 

Series 

Configuration 

Power Code 

Output #1 Code 

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

Unit 

M Module 

Current Multipliers N/P Module-
Power 

Code 

Power 

Rating 

Single 

Output 

Multiple 

Output 

Allowable 

Power Ratings 

P 250W 0.5 0.3 175W 

R 425W 0.85 0.5 250W 

A 400W 0.8 0.6 250W 

B 500W 1.0 0.8 300W 

C 600W 1.2 1.0 400W 

D 750W 1.5 1.2 500W 

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. 

Output Types* 

Output Module Type 

Code Volts 

J 

Amps 

K 
Amps 

L 
Amps 

M 
Amps 

N/P 

Amps 

0 2 10 20 30 100 60 

1 3.3 10 20 30 100 60 

2 5 10 20 30 100 60 

3 12 6 12 24 42 42 

4 15 5 10 20 33 33 

5 18 4 8 16 28 28 

6 24 3 6 12 21 21 

7 28 2.5 5 10 18 18 

8 36 2 4 8 14 14 

9 48 1.5 3 6 10 10 

A 2.2 10 20 30 100 60 

B 2.4 10 20 30 100 60 

C 2.7 10 20 30 100 60 

D 3 10 20 30 100 60 

E 3.6 10 20 30 100 60 

F 4 10 20 30 100 60 

G 4.5 10 20 30 100 60 

H 5.7 10 20 30 90 60 

J 6.3 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 11 7 13 27 45 45 

Q 13.5 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 26 3 6 12 19 19 

w 29 3 5 10 17 17 

X 32 2 5 9 16 16 

Y 40 2 4 8 13 13 

Z 44 2 4 7 12 12 

Multiple 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. 

48 

#4 

K 

#3 

K 

#2 

K 

#1 

M 

50 

#5 
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Refer to the table below for allowable configurations by series. 

• Represents allowable configurations for the DM Series. 
X Represents allowable configurations for the M Series. 

Output 
Configuration 250W 

Init Power Rating 
425W 500W 600W 750W 

■a 
sa 
sa 
sa <a 
sa 
sa 

ES 

Sa 
sa «m 

sa 



iPECIFICATIONS 

INPUT 
90-132 VAC or 180-264 VAC. 47-63 Hz. Strappable. 40-60 VDC 

for DM Series. 

EMISSIONS 
FCC 20780 Part 15/EN 55022, Class A Conducted. 

EN 61000-3-3, Voltage Fluctuations. 

IMMUNITY 
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 61000-

4-4, Electrical Fast Transients. IEC 1000-4-5/EN 61000-4-5, 

Level 3 Surge. IEC 1000-4-6/EN 61000-4-6, Conducted Field. 

INPUT SURGE 
34 amps peak from cold start for units under 400 watts, 68 amps 

for other models. 

EFFICIENCY 
75% typical. 

HOLDUPTIME 
20 milliseconds after loss of nominal AC power. 3 milliseconds for 

DM Series. 

OUTPUTS 
See model selection table. Outputs are trim adjustable ±5%. 

OUTPUT POLARITY 
All outputs are floating from chassis and each other and can be 

referenced to each other or ground as reguired. 

LINE REGULATION 
Less than ±0.1% or ±5mV for input changes from nominal to min. 

or max. rated values. 

LOAD REGULATION 
±0.2% or ±10mV for load changes from 50% to 0% or 100% of 

max. rated values. 

MINIMUM LOAD 
Main output requires a 10% minimum load for full output from 

auxiliaries. Use Option 08 if no minimum load is available for 

mains up to 500 watts. Singles require no minimum load. 

RIPPLE & NOISE 
1% or 100 mV. pk.-pk., 20 MHz bandwidth. 

OPERATING TEMPERATURE 
0-70°C. Derate 2.5%/°C above 50°C. 

COOLING 
A min. of 6 LFS‘ for models under 400 watts, 10 LFS for others, 

directed over the unit for full rating. Two test locations on chassis 

rated for max. temperature of 90°C. For convection ratings consult 

factory. 

'Linear feet/second. 

TEMPERATURE COEFFICIENT 
±0.02%/°C. 

DYNAMIC RESPONSE 
Peak transient less than ±2% or ±200 mV for step load change 

from 75% to 50% or 100% max. ratings. 

RECOVERY TIME 
Recovery within 1%. Main output - 200 microseconds. Auxiliary 

outputs - 500 microseconds. 

SAFETY 
Units meet UL 1950, CSA 22.2 No. 950, EN 60 950, IEC 950. 

ISOLATION 
Conforms to safety agency standards. 

INPUT UNDERVOLTAGE 
Protects against damage for undervoltage operation. 

SOFT START 
Units have soft start feature to protect critical components. 

OVERVOLTAGE PROTECTION 
Standard on all outputs. VX Series - standard on main output. 

REVERSE VOLTAGE PROTECTION 
All outputs are protected up to load ratings. 

OVERLOAD & SHORT CIRCUIT 
Outputs protected by duty cycle current foldback circuit with 

automatic recovery. Standard auxiliaries have additional backup 

fuse protection. Options 04 and 16 have square current limiting 

with automatic recovery when overload is removed. 

THERMAL SHUTDOWN 
Circuit cuts off supply in case of local over temperature. Units 

reset automatically when temperature returns to normal. 

FAN OUTPUT 
Nominal 12 VDC @ 12 watts maximum. 

INHIBIT 
TTL compatible system inhibit provided Option 16 has individual 

output inhibit. 

REMOTE SENSING 
On all outputs except standard and 04 Option outputs 75 watts or 

less. 

SHOCK & VIBRATION 
Shock per MIL-STD 810-E Method 516.4, Procedure I. Vibration 

per MIL-STD 810-E Method 514.4, Category 1, Procedure I. 

MECHANICAL 
CASE WATTS H x W 
1 250W/425W 2.50” x 4.15” 

2 400W/500W 2.50" X 5.05" 

3 600W/750W 2.50" x 5.20” 

4 600W/750W 2.50” x 6.50” 

5 600W/750W 2.50” X 6.00” 

6 1000W 5.00” x 5.05" 

7 1500W 5.00” X 5.20" 

x L 
X 8.00" 

x 9.00” 

x 9.63” 

x 9.63” Config. 40 & 50 only. 

x 9.63” Option 32 only. 

x 10.40” 

x 11.00” 

OPTIONS 
POWER FAIL MONITOR 
Optional circuit provides isolated TTL and VME/VXI compatible 

ACFAIL signal providing 4 milliseconds warning before main 

output drops by 5% after an input failure. A SYSRESET signal 

following VME timing requirements is provided when an N module 

is used as a main output. Both logic signal outputs can sink 

current per the VME specification. 

AUTO RANGER 
Optional circuit provides automatic operation at specified input 

ranges without strapping. Not applicable to DM Series. 

CURRENT LIMIT 
Option provides on all outputs: 

■ Square current limit with auto recovery. 

■ Wireless droop current share for parallel or N+1 redundant 

operation. 

ZERO PRELOAD 
Optional circuit removes need for preload on main output. 

Available for mains up to 500 watts. 

ENHANCED 
Option provides on all outputs: 

■ Square current limit with auto recovery. 

■ Single wire active current share for parallel or N+1 

redundant operation. 

■ DC output good logic signal with LED indicator. 

■ Logic inhibit. 

■ Nominal 5V bias. 

■ Margining. 

END FAN COVER 
Optional cover with brushless DC ball bearing end fan which 

provides the required air flow for full rating. 

TOP FAN COVER 
Same as above with fan mounted on top of the power supply. 

Specifications subject to change without notice. 

290 WISSAHICKON AVENUE, P.O. BOX 1369, NORTH WALES, PA 19454 
PHONE: 215-699-9261 • FAX: 215-699-2310 • TOLL FREE: 1-800-523-2332 
E-MAIL: sales@deltroninc.com • VISIT OUR WEB SITE: www.deltroninc.com 

98703C 



TECH INSIGHTS EMBEDDED DSP CORE 

j words will probably even be suffl-

L^nt for bigger applications. Neverthe¬ 

less, code density may be kept quite 

high. Most instructions which need to 

be stored in a chip-space, consuming 

memory, are short instructions (24 or 48 

bits, but no CLIW instructions with an 

overall length of 144 bits). This results 

in a compact code size. 

An eight-stage pipeline is the basis 

for this architecture. Running through 

the pipeline, the bits that indicate a 

CLIW instruction are decoded at an 

early stage to allow the selection, as¬ 

signment, and reading of the individual, 

96-bit CLIW word. This ensures that 

the required 96-bit code is available 

when the rest of the instruction (the 

rst 48 bits) is ready to be executed, 

oth the 48- and 96-bit instructions are 

len executed in parallel. Imagine a 

rogram consisting of just 24-bit in-

ructions. At any position within the 

rogram, a 144-bit instruction suddenly 

ppears. To process this CLIW instruc-

on, no mode switching is required. The 

ser is able to individually decide (for 

very single clock cycle) whether to use 

a short or long instruction. 

This feature requires separate chip 

space, because all CLIW instructions 

are executed in a separate execution 

unit, and CLIW instructions are 

fetched from a special CLIW memory. 

“The area demand of the CLIW execu¬ 

tion unit is very small,” explains 

Rueckriem. Compared with the total 

memory size of today’s common appli¬ 

cations, the CLIW program memory is 

also quite small. 

Whenever the CLIW functionality is 

not used, it is powered down by dis¬ 

abling the clock. Because it is a 100% 

static logic design, there will be a leak¬ 

age current only when the block is 

switched off. The entire Carmel core is a 

static design, which means that the sys¬ 

tem clock may be decreased down to 

zero. Only D flip-flops (and no transmis¬ 

sion gates) are used, allowing very flex¬ 

ible handling of the clock frequency. F or 

example, to further decrease power 

consumption, the designer can clock the 

core with any frequency lower than 120 

MHz (as long as the performance re¬ 

quirements can still be met). In applica¬ 

tions where high, as well as low, com¬ 

puting power is needed, it’s possible to 

dynamically switch Carmel between 

different clock speeds. 

Carmel does not offer a set of regis¬ 

ters, as done in classic processor de¬ 

signs. Source operands may be immedi¬ 

ate data, four different words from the 

memory, a numerical value from the ad¬ 

dress unit or program control unit, or a 

result from one of the six accumulators. 

Added up, there is a maximum of four 

(not six) memory-access functions in a 

single clock cycle (e.g., four read func¬ 

tions, or two read and two write func¬ 

tions). These four memory-access func¬ 

tions do not have the same address. 

Thanks to four independent address 

generation units, it’s possible to read or 

write at four independent positions 

within the memory. This allows mem-

ory-to-memory arithmetic where the 

operands are fetched from the memory, 

combined and/or calculated, and writ¬ 

ten back to the memory. 

Carmel uses two independent data 

memories: Memory A and Memory B. 

These data memories allow two simul-
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TECH INSIGHTS EMBEDDED DSP CORE 

taneous memory-access operations (see 

the figure). If these memories are im¬ 

plemented as dual-port memories, four 

(2 X 2) memory-access operations can be 

handled simultaneously. This means 

that data bus A and data bus B are both 

existing twice. Furthermore, the mem¬ 

ories need to be distributed onto sepa¬ 

rate banks, and the software needs to 

keep track of this. 

CLIW and program memory can be 

implemented as RAM or ROM. The in¬ 

terface to the flexible peripheral inter¬ 

face (FPI) bus—a Siemens proprietary 

32-bit bus—is used for communication 

with the outside world. This bus may 

also be available off-chip, as it runs at 

half the clock frequency (60 MHz when 

Carmel is clocked at 120 MHz). At 60 

MHz, this 32-bit bus achieves a band¬ 

width of240 MByte/s. 

The DSP/Microcontroller interface 

can establish a connection to another, or 

several additional, masters without any 

glue logic, because the system is able to 

work with multiple masters. Embed¬ 

ded DRAM may also be implemented. 

Benchmarks 
Mathematically, a finite-impulse-re¬ 

sponse (FIR) filter is a sum of products. 

With its two MAC units, Carmel calcu¬ 

lates two FIR filter taps within a single 

cycle, yielding a theoretical execution 

time of one-half clock cycle per tap. 

With more-complex algorithms, 

Carmel shows its real strengths when 

functions need to be calculated in an in¬ 

ner loop. Quite often, complex memory¬ 

access functions with complex address 

modes and several add/multiply func¬ 

tions are executed within these inner 

loops. For example, an FFT is split into 

so-called butterflies (symmetric opera¬ 

tions, where a complex multiplication 

with a twiddle factor is performed in 

combination with a complex command 

difference). Cai-mel is able to calculate 

such a butterfly function within two 

clock cycles. A Viterbi decoder requires 

22 clock cycles, while a Viterbi equalizer 

requires 28 clock cycles. “These bench¬ 

marks show that oui- architecture is up 

to two times more efficient for complex 

inner loops than any other solution,” 

says Rueckriem. 

In terms of performance efficiency, 

Carmel needs about 7 M-MIPS to im¬ 

plement a GSM half-rate speech en- J 

coder. This means that in a base station ; 

for micro cells, 13 channels can be han-

died by a single Carmel core running at 

2.0 V and 100 MHz. 

In the mobile phone market (for ex¬ 

ample, with GSM cellular phones), the 

microcontroller code is stored in an ex¬ 

ternal flash memoiy to enable updates, 

protocol extensions, etc. The signal-pro¬ 

cessing code, however, is stored on the 

DSP system chip. Therefore, not only is 

the core size itself of vital interest, but 

also the code density, because the code 

density determines the size of the sig¬ 

nal-processing program memory. For 

example, in a currently available GSM 

mobile-phone IC, the ROM size is big¬ 

ger than the entire DSP core. This com¬ 

bination of core size and code density 

was also a major focus during Carmel’s 

design phase. 

Power Consumption 
Designed in 0.25-pm CMOS, Carmel 

will offer 120 M-MIPS at a supply volt¬ 

age of 2.5 V. Operating with 2.0 V, it will 

still offer 100 M-MIPS. 

At 2.0-V supply voltage, Carmel’s 

power consumption is specified to be in 

the range of 1 mW/M-MIPS. At 2.5 V, 

the power consumption is about 1.5 

mW/MHz. As a result, the Carmel 

core’s maximum power consumption is 

180 mW at the maximum frequency of 

120 MHz. The entire power manage¬ 

ment for the core, memories and pe¬ 

ripherals is designed to operate at sup¬ 

ply voltages below 1.5 V, which is a 

feature of the process technology. 

Of course, all this data only ad¬ 

dresses the core. Power consumption of 

peripherals, memories, etc., still needs 

to be considered. But, compared to a 

board solution, a system-on-a-chip of¬ 

fers other advantages than just saving 

space. Due to capacitive loads of leads, 

vias, and connections, boards often con¬ 

sume a higher percentage of then- total 

power consumption in the I/O area. 

Roadmap 
Siemens Semiconductors is consider¬ 

ing creating a so-called “Tiny Carmel,” 

with just a single MAC (instead of two) 

and two simultaneous memoiy accesses 

instead of four. According to Rueck¬ 

riem, such a Tiny Cai-mel, with half the 

memory bandwidth, would require 

about half the chip area of a full-size 

Cai-mel. As mentioned previously, the 

CLIW functionality only accounts for a ¡ 

small area of board space. Further- ¡ 

more, Siemens is thinking about imple- ! 

menting a 24-bit Carmel for high-en< 

applications, mainly in the audio area. 

“The DSP industry proved that the 

quality of tools will never be extremei, 

good when tools are designed in-house 

only, and nobody will be able to afford 

additional tools fi-om a second tool ven¬ 

dor,” claims Rueckriem. To increase tool 

quality, Siemens decided to license its 

Cai-mel core to third parties. The rea¬ 

son for this is that the company intends 

to establish a DSP core standard and a 

widely supported user base. Siemens 

also wants to gain a major share in the 

embedded DSP market. 

A licensee using the Cai-mel core im¬ 

plements a design within a normal 

semicustom design flow. If the license 

designs in the proper manner, the ch 

manufacturer cannot determine tl 

functionality of the design, as rever 

engineering is not possible anymore, 

full-scan design allows automatic gene 

ation of test vectors, offering almo: 

100% test coverage of functionality. Tl 

silicon manufacturer only receivt 

these test vectors. All functional tes 

vectors remain within the design de 

partment. Thus, a system house, with 

out close ties to a semiconductor mam 

facturer, can get an ASIC made at am 

foundry—without the risk of distribuí 

ing company confidential know-how. 

Assemblers/linkers, simulators, ana 

C-compilers will be available from 

Siemens. F or then- next step (and level), 

they are planning to offer very fast C 

models for hardware-software co-simi 

lation. A further step will be real han 

ware-software codesign, with automat 

generation of code and structures. 

Sorry, Californians—the nam 

Carmel derives fi-om a hill in Israel. Tl 

architecture was designed by 

Siemens joint venture named IC.CO1 

in Israel, in cooperation with Professo 

Fettweis, Technische Universitaet, 

Dresden, Germany. Siemens Semicon¬ 

ductors owns all the rights on Carmel 

and is open to licensing its core. The 

first license has already been given to 

LSI Logic, Milpitas, Calif. 

Price And Availability 
First silicon for the Carmel DSP core 

and dedicated design tools will be available 

in the third quarter of 1998. The company 

may be reached for pricing information. 

Contact Dr. Reinhard Rueckriem, Munich, 

Germany at +49 89 636 837 01;fax: +49 89 636 

817 82, e-mail: Reinhard.Rueckriem 

@hl.siemens.de. Or check Siemens' web page at 

wicic.siemens.de/semiconductor. CIRCLE 519 
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ARKET FACTS 

U.S., 60% have yet to complete the first phase (assess¬ 

ment) of their Y2K compliance efforts. The companies 

were cho en by Triaxsys according to their revenue rank¬ 

ings in the U.S. Securities and Exchange Commission’s 

EDGAR database. The study found that the majority of 

these companies headed into their Y2K compliance 

process late, and have made little progress in the direc¬ 

tion of conversion. And, as predicted a few years ago by 

nearly every analyst with a calculator, Y2K expenditures 

are going to empty some deep pockets. These 250 compa¬ 

nies will spend at least .$33 billion total to get their year 

2000 date change matters in order. Only 20% of that sum 

has been spent so far. When the firms told Triaxsys about 

their risk potential, 45% said that they might suffer ad¬ 

verse material impacts if their Y2K efforts are not com¬ 

pleted by the time we’re all flipping our calendars to Jan¬ 

uary 2000. Those material impacts are the forces that will 

cause those heavily invested in Fortune 250 companies to 

pressure the corporate managers to get on the ball with 

their Y2K compliance efforts. What’s stymied the IT ana¬ 

lysts and investors is that their assumptions that the 

largest U.S. companies have had their Y2K projects well 

in hand, have been totally off the mark. As of December 

1997, almost half of the companies surveyed didn’t even 

disclose their Y2K program status. Those who did decide 

to furnish their Y2K information told a scary tale of what 

investors can expect in the coming years. Most (58%) are 

in the assessment phase of their Y2K compliance pro-

>5 0“-^= 
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When they started working on Y2K 
Source. Triaxsys Rosearen t 
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' we’ve been saying in our 

«Y2K Update” column, come 

turn of the century, many 

systems unless they’re re¬ 

paired to accept date fields contain¬ 

ing 00 as ¿Q00, rather than 1900. Of 

course, that’i a simplistic view of 

the situation that has already 

yielded more than a handful of lia¬ 

bility lawsuits, but thanks to the 

mass media. Y2K has become a 

household word. But, what’s really 

surprising is that, according to a re¬ 

cent study by Triaxsys Research 

LLC, in it’s Research Reports, of 

the 250 largest companies in the 
jects—internal systems only. About one-third (ob 

that they are currently converting some of their sy k. $ 
and a paltry 6% are in the testing phase. By 199.^ 

forts should be in the testing phase in order to 

enough time to deal with failures. As prev^¿* 

tioned, expenditures will be very high. The^ 

pany in the surveyed group will spend .$1311 

dress Y2K issues. Triaxsys projects that at th 

companies were going at the end of last year, th 

range of only 7% to 45% toward completion. 

says that General Motors has made the least pr 

with estimated costs of .$565 million, 7% of that figu. 

ready spent in Y2K compliance efforts. I irst C hie 

NBD, on the other hand, has met 45% of its total em 

mated costs, and is projected to dish out only .$100 millioi 

more to support its work toward Y 2K compliance. 1 he 

crunch that the investors are really going to feel (and 

hear about) the most will come from the material losses 

expected with Y2K failures, incomplete compliance, and 

third-party failures. Essentially, according to Triaxsys, 

80% of the work still needs to be done—meaning that 

companies are going to miss their conversion deadlines 

put untested code into production, and spawn fail’ 

and material costs—the nature of which are nightir 

at best. 
The annual subscription rate for Triaxsvs Rf 

Reports is $995. For more information, c 

Research LLC at (888) 320-8882.—DS 
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40 YEARS AGO IN ELECTRONIC DESIGN 

Low-Noise Microwave Amplifier 
Using a semiconductor diode as the active element, a vanable reactance am¬ 

plifier now under development may prove to be an exceptional low-noise uhf and 

microwave device. Although still in the experimental stage at Bell Telephone 

Labs, preliminary results indicate that the device can improve the performance 

of many types of microwave re¬ 

ceivers. Variable reactance is 

provided by the diode, whose ca¬ 

pacitance varies with the applied 

voltage. As with other varactor 

amplifiers, the applied voltage is 

derived from an hf pump signal. 

This signal causes the diode to 

function as a time-varying ca¬ 

pacitance, and supplies the en¬ 

ergy which is necessary to pro¬ 

duce amplification. At 6000 me, a bandwidth of 8 me, with a noise figure of 5 to 6 

db, has been obtained. The gain was 18 db, and the pump signal was 12,(XX) me. 

A traveling-wave amplifier configuration using arrays of several diodes (see 

fhe photo) shows promise of providing bandwidths of 25% or more in the uhf re-

gion. Using four stage« with the special diodes in such an array, Bell Labs 

I demonstrated a bandwidth of 100 me at a 400 me signal frequency, with a pump 

I frequency of 900 me and a pump power of 10 mw. This experimental amplifier 

i has a gain of 10 db a* d a noise figure of only 3.5 db. (Electronic Design, July 
I 23,1.958, p. 5) 

I Variable-readmce, or parametric, amplifiers were interesting devices that 

offered low-noise figures, but they were somewhat unwieldy and did not make it 

i to n-oad mainstrea m applications.—Steve Scrupski 

^«Miniature Device Integrates Entire Circuit in Single Unit 
.-^opinent of an experimental shift register transistor, 1/2 in. long and 

' -./¿hick, may herald another significant breakthrough in ultraminiaturiza-

•'egrated electronic devices. This unit is expected to perfoiTn application 

is of circuits which presently require twenty transistors, forty resistors, 

*nty capacitors. Laboratory operation of the shift register transistor in-

^/^the feasibility of integrating both active and passive elements. Ten tran-

, Q ke elements on a single strip of gennanium function as separate two-way 

Z, . / connected in a series. Each of these elements can receive and hold a sin-

I I Ä W information in the form oi a strong or weak current corresponding to 0 

m » « age of 10-digit numbers is possible. 

.e bits of information are fed into the device one by one at high speed and at 

, VhXth a*” Shifted fr0m (>ne element t0 the next, in order, by shift pulses. 
' f . ese Pu'ses are stopped, each bit of information will remain in one of the 

,ransistor-Iike elements. When the pulses are restarted, each bit shifts from one 

element to the next, until the pulses are again stopped. When the bits reach the 

final element, they are read out in the same order in which they were fed in at 

the start. Development of the shift register transistor is being carried on at 

RCA Laboratories, Princeton, N. J. (Electronic Design, July 23,1958, p. 12) 
This really is an interesting item—several “transistor-like elements” on a 

chip—and appears to be the first mention of an elementary monolithic IC in 

Electronic Design (or at least the first that I’ve seen while poring through 
? old issues). It was around this time—July, 1958—Huit Texas Instruments’ 

Kilby began work on an IC that included resistive and capacitive compo-

The electronics industry was about to take a quantum leap forward.— 

•rupski 

ki is a former Editor-in-Chief of Electronic Design. Now 
n be reached at scrupski@worldnet.att.net. 

Barbie Snapshots 

Now Barbie even takes p 

tures— as if she didn’t 

enough already. VISION L 

Edinburgh, Scotland, and Mat 

Inc., El Segundo, Calif., ha 

united to develop a new line of elf 

tronic toy cameras. The first pro 

uct planned for release is a fu 

color toy camera that will I 

incorporated into Barbie products 

Mattel is the current leader i 

the design, manufacture, and ma) 

keting of children’s toys worldwide 

and is producing the Barbie line 

VISION is responsible for devi« : 

and producing the optical an 

electronic parts of the toy ca> 
Tx . J mera. 
Its most important compone){ts are 

made using ColorMOS (CMqqj a 
recent image sensor techi}¿iOgy 

VISION is the driving force be¬ 

hind the technology of CMOS¬ 

based imaging. CMOS Cameras 

consume a only small percentage o< 

the power required for Charge 

Coupled Device (CCD) products. 

Since sensors used for CMOS are 

capable of higher levels of product 

integration, system costs for these 

cameras are also lower. 

This is not the first time VI¬ 

SION has worked with a toy com¬ 

pany. They worked with TYCO to 

produce the TYCO Kid’s Videocam, 

a monochrome children’s video 

camera. Mattel chose to work with 

VISION because of their ability to 

develop products, and enter vol¬ 

ume production quickly. 

Andy Rifkin, Senior VP at Mat¬ 

tel, said, “VISION stood out as a 

product developer with a clear 

competitive lead. Mattel has been 

delighted with the responsiveness 

and speed of VISION’s product de¬ 

sign, which is crucial to our ability 

to bring innovative and exciting 

toys to a growing market.” 

VISION develops and produces 

CMOS imaging chips and cameras 

for volume supply to Original 

Equipment Manufacturers 

(OEMs). Their largest market is in 

digital color cameras used with PCs 

for the videoconferencing market. 

For more information, visit VI¬ 

SION’s web site at www.vvl.co.uk. 

Lisa Calabrese 



ST Quad OP AMP 
Quiets Competition 
Q 2 5 0.005% TYPICAL TOTAL HARMONIC DISTORTION, 9NV/^HZ 

INPUT NOISE VOLTAGE, RAIL-TO-RAIL INPUT AND OUTPUT. 

Critics are raving about the TS92X op amp family from 

STMicroelectronics. But the competition is silent. That's 

because TS92X distortion performance is measurably better. 

In fact, feature for feature, TS92X op amps are unmatched. 

ST's TS925, for example, operates over a wide 1.7 V to 12V 
supply voltage range and is optimized and fully specified for 

3V and 5V operation. Best of all, the device is priced to 

bring high quality audio performance to cost-sensitive consumer 

applications. For more information, fax 781-861-2677. Visit 

us on the web at www.st.com. 

> 2.7 V to 12V operating voltage 
> 80mA output current drives 32Q loads 
> Adjustable phantom ground 
> Standby mode 

© 1998 STMicmeiectroncs 

READER SERVICE 142 
w w w. st.com 



SURE, IT'S BREAKTHROUGH. SURE, IT'S 

VR5400 FAMILY OF Ó4-BIT MIPS RISC PROCESSORS 

We’ve done our part to create a truly unique microprocessor family that changes your embedded 

possibilities forever. 

The new Vr.5400™ family, built specifically for the embedded market, offers high-end performance with 

64-bit architecture, dual-issue superscalar pipeline and MIPS* IV ISA support—making theVr.5400 family 

ideally suited to your latest generation of high-end office automation and network communication applications. 

And, imagine what you can do with other advanced features such as multimedia extensions, suited 

for 8-bit multimedia operations. On-chip debugging, with JTAG boundary scan, N-wire and N-trace 

hardware functions. And a choice of development tools that support fast and efficient embedded design. 

We have also broken barriers, like price/performance, with the Vr.5400 family. Six independent 

execution units and an enhanced nonblocking cache architecture achieve 519 Dhrystone MIPS at 

250 MHz, yet at a cost that’s well below what you might expect for this kind of innovation. 

And, as always, NEC Electronics offers you a complete systems solution with companion PCI chipsets, 

tools and evaluation boards. 

Now it’s time for you to do your part. Create. Build. Shake up the world a bit with 

the power and performance of the Vr.5400 family in your next embedded design. 

Never folget, you are the one leading this revolution. 

“PROUD SPONSOR OF:” 
NEC WORLD SERIES OF GOLF, AUGUST 27-30. 

n„ rhi. JTAG boundry scan port, N-wire 
On-chip Debugging and N-trace functions 

I I 

Frequency 

Vr5432™ Vr5464™ 

167 MHz 200, 250 MHz 

Bus Interface 67 100 

I/O Bus 32 64 

1 Cache Size 32KB 32KB 

0 Cache Size 32KB 32KB 

Pin Count/Package 208 PQFP 272 ABGA 

Dhrystone MIPS 347 415,519 

Power Consumption 2.5W I 3.5W, 4.4W 



CUTTING-EDGE. 
NEC'S NEW VR5400 FAMILY OF 

EMBEDDED PROCESSORS. 
IT'S MORE THAN JUST WHAT THEY CAN DO. 

IT'S WHAT YOU CAN DO WITH THEM. 
Cl *98 NEC Corporation. All trademarks are the property of their retpecww holder.. 

BUT THE REAL REVOLUTION 

DOESN'T GET STARTED UNTIL YOU 

GET YOUR HANDS ON THEM. 

For more information about theVu.5400 family call 1-800-366-9782. Ask for Info Pack 169. NEC 
READER SERVICE 160 
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TRUDEL TO FORM 

My last few columns discussed 

useful metrics and strategies. I 

suggest making innovation a 

competitive weapon, as business has 

done in the past for other competen¬ 

cies like quality and fast cycles. You 

can use innovation to gain a competi¬ 

tive advantage. 

One of the tricky things about inno¬ 

vation is that it’s always uncertain. Re¬ 

sults are not assured. Machine-Age 

business was based on predictability. 

Traditional business tools are linear, 

deterministic, and financially-centric. 

They do not work well, if at all, for 

probabilistic phenomena. 

Common financial tools like ROI 

(retum-on-investment) analysis were 

designed to help guide investment in 

capital assets. They don’t work well for 

today’s important decisions like knowl¬ 

edge investments and creating the fu¬ 

ture. That’s especially true for new 

product development (NPD). You only 

get to invent a new technology once; 

the next time it’s different. 

As quantum physics 

demanded new templates 

of science, so Information-

Age business demands 

major changes in manage¬ 

ment’s viewpoint and ap¬ 

proach. My book, Engines 

of Prosperity discusses 

this, and cites cases and 

references. We predict 

that, when everything 

shakes out, finance will no 

longer be the center of the business so¬ 

lai- system. 

All this raises two questions: How 

can engineers persuade management 

to shift from financially based project 

selection, and how can firms best de¬ 

cide which NPD project to pursue? 

The first question is tougher to an¬ 

swer. We’re asking for a major behav¬ 

ioral change on the part of those who 

are in power. Still, the two questions 

are linked. Presumably, if one can show 

management that they 

can get better business 

performance by a differ¬ 

ent method of NPD pro¬ 

ject selection, then some 

may change. 

Bob Cooper, a re¬ 

searcher at Canada’s Mc¬ 

Master University, is fa¬ 

mous for making the 

stage-gate method of new 

product management 

popular. His book, Portfo¬ 

lio Management in New Product De¬ 

velopment is available from Addison 

Wesley. Cooper’s main conclusion was 

that “financial methods have little to 

commend them.” He and his col¬ 

leagues found that they “suffered a 

multitude of weaknesses, but, ironi¬ 

cally, were the most popular.” 

He had three major criticisms of fi¬ 

nancial methods. First, they were “an 

ineffective decision tool, often leading 

to the wrong decisions.” Second, their 

limitations “were not fully understood 

by management.” Finally, they failed 

to deal with vital portfolio issues in¬ 

cluding balance, gridlock and timeli¬ 

ness, and matching the right number of 

projects to the resources available. 

These points have been raised be¬ 

fore, by others and myself, but 

Cooper’s contribution is having sam¬ 

pled 238 firms and correlated portfolio 

decision methods to the high and low 

business performers. This is as close to 

proof as we’ll get. 

So which methods work better? It 

depends on what you want to accom¬ 

plish. There are three main goals of 

portfolio management: maximizing 

value, balancing, linking to business 

strategy. A wide variety of scoring¬ 

model, bubble-chart, and strategic-

planning approaches are available. The 

details vary, but all require top-level 

involvement and management buy-in. 

John D. Trudel, CMC, provides 

business innovation consulting ser¬ 

vices to selected clients. Lectures, 

keynotes, and workshops also are 

available. He is the author of “High 

Tech with Low Risk” and “Engines of 

Prosperity." The Trudel Group, 33^70 

Chinook Pl., Scappoose, OR 97056; 

(503) 638-86^; fax (503) 51,3-6361; e-

mail: jtrudel@gstis.net; www.trudel-

group.com. 
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32AMPS 
SURFACE IVIOUNT 
--

^A^ien you need to supply low-voltage 
power to any of today's current hungry 

megaprocessors. Power Trends offers the per¬ 

ecí product—the PT7770 series 

sledge hammer." It's the only 

single package 32A power mod¬ 

ule available in the market today. 

The surface mount "sledge 

hammer" makes designing with 

the latest high-current, low-

voltage pl’s, ASICs and DSPs a snap. It's 90% 

efficient with 5-bit VID programming and dif¬ 

ferential remote sense. 

If you need even more current, add 32A 

current boosters for rock solid power up to 
96A or more! 

Contact us today for a free sample or 

pplications assistance at: 
Voice: 800-531-5782 
E-mail: sales@powertrer',s.com 

Internet: www.Dowertrends.com 

Bus Power Products 

Output Current 

POWER TREMDS 

PT6650 PT7750 24V 

12V PT7720 

PT6400 

1A 3A 

PT6100 

PT6210/6300 

PT6100 

PT6210/6300 

PT7750+ 

PT7747 Booster 

PT7720+ 

PT7748 Booster 
PT6620 

_L 

PT6500/6600 111 PT7700 > 
PT6900 rw/uorwiru 
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Virtual Colocation D 

Ever since Ogg, the Cro Magnon designed the first stone wheel for 

Gmk, the Neanderthal, colocation 

has been invaluable for product de¬ 

velopment teams. Recently some ob¬ 

servers have concluded that elec¬ 

tronic man, as a more highly evolved 

species, has finally eliminated the 

need for colocation of team members. 

Who would have thought that you 

could give 100 teammates the plea¬ 

sure of listening to 30 minutes of your 

insight by punching in a few simple 

numbers on your phone? Today, they 

say, we have entered the age of “vir¬ 

tual colocation”, an age when physical 

proximity is no longer necessary. 

Before you swallow this line, you 

might ask what colocation actually 

accomplishes for a team, and assess 

whether virtual colocation can do the 

same thing. Communications on colo-

pret the meaning of their behavior, 

making inaccurate inferences about 

why they do things. If an engineer ar¬ 

rives late to a team meeting it must 

mean that there was a special situa¬ 

tion with a good reason. If somebody 

from Finance arrives late to a team 

meeting it is because “they never ar¬ 

rives on time.” Inaccurate inferences 

cause us to form inaccurate beliefs. 

The inaccurate beliefs then distort 

any new data. 

If colocation was only about the ex¬ 

change of data, it might be possible 

for us use technology to substitute for 

it. In reality, colocation is more about 

psychology than it is about exchang¬ 

ing messages. All our new-fangled 

communications tools are unlikely to 

ever substitute for colocation. The 

best teams will chose colocation 

whenever possible. They recognize 

that communications is one of the 

greatest challenges to any team, and 

use every tool that they can get their 

hands on. The tools really do improve 

communications; they are just not a 

substitute for true colocation. 

Don Reinertsen is president of 

Reinertsen & Associates, a consult¬ 

ing firm specializing in product de¬ 

velopment management. He can be 

reached at (310) 373-5332 or e-mail: 

DorReinertsen@compuserve.com. 

t Exist 

DON REINERTSEN 1

informal communications. Here, the 

conversation is not 100% business-fo¬ 

cused. Instead, conversations contain 

a large component of personal commu¬ 

nications, therefore team members 

know each other as people, not just as 

gears in the development machine. 

Psychologists have found that our 

knowledge of other people affects the 

way we process information that we 

get from them. We can more accu-

people in close proximity as members 

of the “in group,” and those who are 

separated as members of the “out 

group”. Members of the out group are 

viewed as simple, irrational, and 

monolithic. In contrast, the in group 

perceives itself as complex, rational, 

and diverse. 

Importantly, the inherent distor¬ 

tion with which we see distant group 

members can cause us to misinter-

rately interpret mes¬ 

sages from people we 

know. The informal com¬ 

munications on colocated 

teams improves their 

ability to interpret the 

formal communications. 

But it’s not only a 

question interpreting 

information. Colocation 

has an important effect 

on how we emotionally 

perceive other team 

members. We perceive 

cated teams differs 

greatly from communi¬ 

cations on other teams. 

Interestingly, it has to 

do with subtle differ¬ 

ences in both the con¬ 

tent of the data, and the 

way it is interpreted. 

Colocated teams 

have a much higher inci¬ 

dence of accidental and 

48L 



Shaked 
Rattle, 
»Roll! 
; Our Seismic 

Cabinet Hack 
can take it! j 

• Meets latest Bellcore Zone 4 
Testing Specs. 

• Certified for 400 lb. Inside 
Equipment Load. 

• 100 lb. Top Cable Load. 
• Features Integral Panel 

Mounting Rails. 
• Panel Space: 19" x 70" with 

Clear Inside Depth of 29.75" 
• Comes with Solid Side Panels; 

Locking, Louvered Rear Door; 
Four Lifting Eye Bolts. 

• Options: Front Door Assembly; 
Seismic Anchor KiL 

M 
Bud Industries, Inc. 

tei. 440-946-3200 

fax. 440-951-4015 

e-mail s a I e s e a s I © B U 01N D. c o in 
www.BU0IN0.coni 

BUD... We make what you make, BETTER! 
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Flipping Through The Internet Rolodex 
www.metricUSA: This site might 
just be THE metric source on the 

web. It certainly is the only place 

where engineers, consultants, and 

buyers can find facts and sources for 

metric products and services. Metric-

related events are listed in the Calen¬ 

dar of Events, while the Metric News 

section features product, govern¬ 

ment, and industry news. Other re¬ 

sources are the Directory of Products 

and Services and a metric Conversion 

Calculator. To get into heated discus¬ 

sions about metric topics, visit Speak 

Out. The site also covers information 

on industrial standards, both world¬ 

wide and in the United States. 

www.bofw.com: Ever gotten frus¬ 
trated trying to get past the muck on 

the Internet, and get to some real in¬ 

formation? Someone at Luckman In¬ 

teractive Inc. obviously has, and it mo¬ 

tivated them to create a free online 

directory. Best of the Web makes find¬ 

ing useful infoi-mation on the web both 

quicker and easier. It contains only 

those sites that were rated, reviewed, 

and found to be four- and five-star web 

sites. Best of the Web lists 25,000 web 

sites in all, out of a total 150,000 re¬ 

viewed. It includes 18 categories: Art, 

Business, Computers, Education, En¬ 

tertainment, Family, Government, In¬ 

terests, Health, Humanities, Internet, 

Music, News, Regions, Science, Shop¬ 

ping, Sports, and Travel. 

www.ericssonservice.com: If you 
want to see the first web site devoted 

to customer service, come here. Erics¬ 

son’s new web site provides compre¬ 

hensive product information and ser¬ 

vice solutions for those who sell and 

repair Ericsson mobile phones and ac¬ 

cessories. The company hopes that the 

web site will improve customer ser¬ 

vice. The site also includes program¬ 

ming instructions and training for the 

mobile phones and accessories, as well 

as information on Ericsson’s AMPS, 

D-AMPS, and GSM phones. Check out 

the bulletin boards for product and 

technology updates. 

www.switchcraft.com: This site 
shows the highlights of a 336-page 

Engineering Design Guide. Other 

items of interest include a complete 

product cross-reference and product 

literature for Switchcraft’s compo¬ 

nents, as well as new product, trade 

show, and sales information. 

www.pios.com: Users of Pioneer-
Standard products will be happy to 

discover their new, improved web site. 

It has a new feature which provides 

online pricing and information about 

product availability, 24 hours a day. 

Accessing this information is as easy 

as going to the web site and clicking on 

the Industrial Electronic Division 

icon. Searches can be done by part 

number or manufacturer. The site, es¬ 

tablished to make purchasing and 

forecasting easier, catalogs 110,000 in¬ 

dustrial electronic parts. 



When planning, to market on time, in today's fast 
paced electronics industry, the best technology and 
design are key to success. Making the right selection 
ot connector products is part of winning. 

Products with proven technology such as combination 
d-sub connectors with a wide selection of signal, 
power and coaxial contact design are readily available 
with very short delivery times. 

Conec manufactures high quality connector products, 
providing fast service and competitive pricing. 

CONEC QUALITY 
“SMART CHOICE” 

• ISO 9001 CERTIFIED • 

AMERICAN 

102 Pheasant Wood Court, Morrisville, NC 27560 

Design with Conec combination d-subs; fully industry 
compatible with other manufacturers. Contact us today 
or look at our website - www.conec.com 

CORPORATION 
"TECHNOLOGY IN CONNECTORS 

Tel: (919) 460-8800 • Fax: (919) 460-0141 • E mail:105317.122@compuserve.com 
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IMAGINE 

WHAT AN 

OSCILLOSCOPE 

WOULD 

HAVE TO DO 

TO BLOW 

YOU AWAY. 

Take your idea of an 

oscilloscope and expand on it. 

Add the ability to 

view and store dynamic, 

complex signals. 

Add the ability to work with 

three dimensions 

of waveform information 

in real time. 

Add the ability to analyze 

waveforms as 3-D contour plots. 

Without changing 

the way you work now. 

And start pushing past the 

barriers to your designs 

with a new Digital 

Phosphor Oscilloscope. 

Want to see it live? 

Call 1-800-426-2200 

action code 3022 

for a mind expanding 

demonstration. 

Tektronix* 
©1998 Tektronix. Inc. All rights reserved. Tektronix is a registered trademark of Tektronix. 
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JUST 4 THE KIDS 

I ooking for hi-tech, interactive activ-

I ities that are fun and educational for 
fcyour children, but aren’t too expen¬ 

sive? You might want to try the CD-

ROMs from Hasbro Interactive, Bev¬ 

erly, Mass., which offer family 

entertainment on a shoestring. Tar¬ 

geted at anyone three years or older, 

they aim to please the whole family. 

For the younger child—ages three 

to eight—Hasbro offers three CD-

ROM options: Tonka Construction, 

Tonka Search and Rescue, and Tonka 

Workshop Interactive Playset. With 

Tonka Construction, the child learns 

how to use a fleet of Tonka trucks to 

dig quarries, build roads, and design 

parks. The child also cultivates plan¬ 

ning skills by taking control of realistic 

construction projects, such as City De¬ 

velopment and Desert Road Building. 

Tonka Search and Rescue lets the 

child play the hero. This sequel to 

Tonka Construction lets the child take 

charge of dozens of land, air, or sea res¬ 

cue missions. Various CD-ROM activi¬ 

ties teach the child about a fleet of 14 

animated, 3D rescue vehicles. The 

Tonka Academy teaches rescue skills, 

such as putting out fires, maneuvering 

trucks, and flying helicopters. The 

child can also visit the Tonka 

Garage to learn how to maintain 

rescue vehicles and equipment. To 

make the activity really come to 

life, a fully integrated print center 

allows the child to create cus¬ 

tomized badges, certificates, and 

decals for the Tonka toys. Com¬ 

plete Tonka truck playsets can also 

be printed out. 

The Tonka Workshop Interac¬ 

tive Playset merges the toy with 

the computer. Using the playset, 

the child can have hands-on fun 

with the PC. Guided by Tonka Joe, the 

child builds, explores, and constructs 

everything from robots, imaginative 

inventions, toy houses, and spaceships, 

using a variety of tools. Children 

sharpen their tool skills in the Tool 

Olympics activity by using tools to un¬ 

cover mysteries at the Junk Shop. 

Once these skills are mastered, the 

child earns a Master Tool License, and 

can hop in the Tonka Workshop Van to 

go to real, on-site, fix-it missions. 

This interactive playset fits easily 

over all standard Windows PC key¬ 

boards, so no additional desk space is 

required. The playset is also pro¬ 

grammed to work directly with the 

letters and numbers on the computer 

keyboard. To use it, you 

simply snap it onto the 

computer keyboard. 

F or the older child— 

ages six and up—you 

might want to take a 

look at the Scrabble CD-

ROM, Monopoly Star 

Wars Edition CD-ROM, 

and Star Wars Millen¬ 

nium Falcon Interactive 

Playset. The Scrabble 

CD-ROM allows the 

child to play the word 

game with state-of-the-

art computer technol¬ 

ogy, music scores, sound effects, and 

high resolution, 3D graphics. It fea¬ 

tures 10 levels, ranging from beginner 

to expert, and a customizable dictio¬ 

nary. Up to four players can compete 

on the same game board, and family 

members from around the world can 

compete with each other by using the 

Internet at Microsoft’s Internet Gam¬ 

ing Zone. 

The Monopoly Star Wars Edition 

CD-ROM is the classic Monopoly 

game in the Star Wars universe. It is 

hosted by the original C-3PO, An¬ 

thony Daniels. The child chooses one 

of eight full-motion, 3D Star Wars he¬ 

roes or villains. With each roll of the 

dice, favorite Star Wars properties are 

bought and sold. Movie scenes and 

music from the Star Wars trilogy, 

meanwhile, can be viewed and heard. 

Graphics and sound effects set the 

stage as players battle opponents at 

home or around the galaxy via the In¬ 

ternet. The child can play with up to 

six players simultaneously, in multiple 

languages such as French, German, 

Spanish, and Japanese. All transac¬ 

tions, including cur¬ 

rency, happen in real 

time. Players buy and 

sell Star Wars property 

seamlessly. 

With the Star Wars 

Millennium Falcon In¬ 

teractive Playset, the 

child pilots a detailed, 

Millennium Falcon cock¬ 

pit as it explores the 

Star Wars universe. The 

child interacts with Star 

Wars action figures in 

search of the Death 

Star’s thermal exhaust 

port, and receives guidance and wis¬ 

dom from characters like Obi-Wan 

Kenobi and Yoda. The child can also 

relive scenes from the popular Star 

Wars movie trilogy, bringing Star 

Wars fantasy to life on the computer. 

While playing with these CD-

ROMs and Interactive playsets, the 

child develops problem-solving skills, 

cause-and-effect connections, sequen¬ 

tial thinking, and construction and 

high-level thinking skills—all in a 

fun-filled atmosphere. 

The Tonka Construction CD-

ROM is available at retail stores 

and sells for $19.95. Also available 

are the Tonka Search and Rescue 

and Scrabble CD-ROMs, which 

sell for $29.95, and the Monopoly 

Star Wars Edition, which sells for 

$39.95. Both the Tonka Workshop 

Interactive Playset and Star Wars 

Millennium Falcon Interactive 

Playsetwill be available in the Fall 

and sell for $39.95. 

For more information, contact Has¬ 

bro Interactive Inc., 50 Dunham Rd., 

Beverly, MA 01915-1844; (508) 921-

3700; e-mail: www.hasbro.com. 

Marifromces D. Williams holds a 
degree in Liberal Studies from San 
Diego State University, Calif. She is 
currently a fifth-grade teacher at Los 
Ranchos Elementary, San Luis 
Obispo, Calif Williams specializes in 
the identification of advanced technol¬ 
ogy f°r the use of child-focused appli¬ 
cations. She may be reached at 
williamsofsm@lightspeed.net. 



CAN SILICON MOVE THIS FAST AND STILL BE CALLED AN FPGA? 
System speeds that are 100% faster than other FPGAs. Software-friendly Variable Grain Architecture' that adapts to your 

logic requirements. What do you call silicon that offers this kind of flexibility, efficiency and 

performance? VF1. For specs and answers on VF1 and other products, look to our Web site. 

www.vantis.com 
I BEYOND PERFORMANCE 

© 1998 Vantis Corporation. Vantis, the Vantis logo, Variable Grain Architecture and Beyond Performance are trademarks of Vantis Corporation. 
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A world of Tl support that 

fits in your pocket Product 

selection, data sheets and 

application notes. It's 

upgradable and updated 

every three months with free 

downloads from our Web site. 

From our product selection 

guide to our world-

recognized data books, 

no one offers more logic 

information than Tl. 

Tl offers a full spectrum 

of CMOS. BiCMOS and 

bipolar process technolo¬ 

gies in the widest variety 

of packaging options. 

From logic selection to 

downloadable data sheets, 

application notes and new 

product announcements, 

Tl's logic support is all 

on-line, putting us at your 

service anytime. 



WHERE 
IN THE WORLD 
DO YOU GO 

TO FILL ALL YOUR 
LOGIC NEEDS? 

Tl. 
Tl is the only place on earth where you’ll find over 11,000 logic products in more than 25 families. And no 

matter where on earth you are, Tl is there with a world of support. From the world’s largest number of fabs and 

alternate sources to our documentation and Web site. Which means that no matter how far reaching your logic 

needs, from telecom to networking, from workstations to PCs and notebooks, Tl puts the right logic solution in 

your hands, fast. Ensuring that you achieve the perfect balance of price and performance. At Tl there are no 

boundaries on the range of products, services or support available to you. So why in the world would you go 

anywhere else for your logic needs? For mote information call 1-800-477-8924, ext 3055 

I www.ti.com/sc/logic 1 

Logic P r o d u Texas 
Instruments 
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Wireless Payphones: A New Way To Communicate—Anywhere 

Have you ever stopped to use a 

payphone and discovered that it 

didn’t work properly? Perhaps 

you could hear the party on the receiv¬ 

ing end, but they couldn’t hear you, or 

vice versa. That could all change with 

the introduction of Code-Division-

Multiple-Access (CDMA) digital wire¬ 

less payphones from Qualcomm, San 

Diego, Calif. 

The payphones promise to deliver 

crystal-clear voice quality, and private 

and secure conversations. They trans¬ 

mit 14.4 kbytes/s data transmission 

rates and G3 14.4 kbytes/s fax trans¬ 

missions. 

Based on the company’s CDMA ra¬ 

dio transceivers, these phones are 

fully self-contained, with built-in secu¬ 

rity features to protect the user as 

well as the phone itself. For example, a 

security protocol in the phone can be 

configured to confirm if the unit is se¬ 

curely connected to the payphone con¬ 

troller unit before initiating a call. This 

feature reduces the possibility of 

cloning, and theft of transferred 

credit- and debit-card payment data. 

A unique code distinguishes the 

wireless payphones from the multi¬ 

tude of calls simultaneously transmit¬ 

ted over the same broadcast spec¬ 

trum. The present analog system and 

other digital systems available today 

divide the available spectrum into nar¬ 

row channels, and assign one or more 

conversations to each channel. 

CDMA, on the other hand, has a wide¬ 

band, spread-spectrum technology, 

that works by distributing multiple 

conversations across a wide segment 

of the broadcast spectrum. This tech¬ 

nology helps to ensure a high voice 

quality throughout the life of the 

phone call. 

What really makes this develop¬ 

ment exciting is that wireless pay¬ 

phones offer rapid deployment, and 

can be easily redeployed to meet pub¬ 

lic access demands as the need arises. 

When these phones hit the streets, 

you will no longer have to wait in long 

lines to use a payphone while attend¬ 

ing a trade show or conference. 

Do you use public transportation? 

These phones may be used for high-

traffic, public transportation areas as 

well as disaster-relief areas. This 

means that the next time El Niño 

strikes again, you won’t have to worry 

about being isolated from the rest of 

the world by downed phone lines. Dig¬ 

ital wireless phones are impervious to 

power outages. 

An optional battery pack and solar 

charger are also available, with sup¬ 

port service in remote areas. 

For additional information, contact 

Qualcomm Inc., 6455 Lusk Blvd., San 

Diego, CA 92121; (619) 651-8768; fax 

(619) 651-8962. 

Bradie Sue Grimaldo is the West 

Coast Editorial Assistant for Elec¬ 
tronic Design and the Marketing As-
sistant for Microwaves & RF. 
Grimaldo is currently pursuing her 

Associate’s degree in Journalism at 

San Jose City College, Calif 

LVC: 
GO FAST. 

When you’re looking for the perfect 
price/performance option in low-volt¬ 
age logic, TI’s 5V-tolerant LVC is the 
industry’s best choice. With a speed 
of 3.8 ns and 24 mA drive, LVC is 
the low-voltage logic “sweet spot.” 
5V tolerance makes LVC ideal for 
mixed-voltage systems. When you 
need the right solution fast, go with the 
industry standard. LVC from TI. 

• 3.3VCC, 5VU/0) tolerant 

• 3.8 ns typ, 6.3 ns max 1'2451 

• 24 mA output drive 

• Bushold and non-bushold options 

Formore information about LVC, call 1-800-477-8924, ext. 3056, 
or visit www.ti.com/sc/lvc 
15-6150 A © 1998 TI 

The World Leader In Logic Products Texas 
Instruments 
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Testing The CardScan Business Card Reader 

How many times have you come 

home from a trade show or confer¬ 

ence with your pockets bulging 

with business cards? You may promise 

yourself that you’ll key them into your 

contact manager. But more often than 

not, the cards end up moldering, for¬ 

gotten in a desk drawer. 

Although these contacts are a jour¬ 

nalist’s life blood, attempting to mi¬ 

grate my 700+ card collection into a 

database seemed impossible. Then, 

there was the issue of finding the time 

to update it with the 30+ new contacts 

I make each week. That’s why I looked 

forward to test-flying the CardScan 

Plus 300 business card scanning sys¬ 

tem from Corex Technologies. 

The consumer version of CardScan 

consists of a small desktop scanner, de¬ 

signed specifically to inhale a business¬ 

card-sized piece of paper and pass its 

digital image on to a computer for fur¬ 

ther processing. Corex’s 32-bit, Win¬ 

dows-based text-recognition software 

extracts the name, address, phone 

number, URL, etc., and puts them into 

its filing system and contact manager. 

Just translating paper cards into an 

electronic Rolodex would be a tremen¬ 

dous leap forward, but the CardScan 

software also lets you use the data in 

everything from mailing labels and 

faxes to steering web browsers di¬ 

rectly to a selected contact’s site. 

Because many of us work in groups, 

the need to share contact information 

is critical. Corex also offers additional 

software packages which allow users 

to share a single scanner to compile 

their own data bases. Equally impor¬ 

tant, CardScan lets users exchange 

contacts freely among themselves, as 

well as through a central database. 

I was fairly pleased with the time 

savings and versatility it offers. Set¬ 

ting up CardScan was straightfor¬ 

ward, requiring only a connection to 

my PC’s parallel port, and a software 

installation. Once operational, it did a 

pretty good job of getting around on a 

card and entering the data into the cor¬ 

rect field. Occasionally, it would stum¬ 

ble over the odd card with exception¬ 

ally peculiar fonts, but it was still or¬ 

ders of magnitude easier and faster 

than entering the data by hand. There 

also were instructions for using the 

software with almost any TWAIN-

compliant flatbed, handheld, and 

sheetfed scanner. 

Corex also offers an OEM version of 

CardScan for embedded applications. 

Intended for use in lead-capture sys¬ 

tems for trade shows, automated 

kiosks, and other devices which record 

people’s personal data. A complete 

software development kit is available 

to allow easy integration and cus¬ 

tomization of the unit and its software. 

For more information, contact 

Corex Technologies Corp., 130 

Prospect St., Cambridge, MA 02139; 

(800) 942-6739; www.cardscan.com. 

For OEM applications, contact Corex’s 

wholesale support line at (888) 888-

7226 ext. 252. 

Lee Goldberg 

ALVC: 
GO FASTER. 

Your high-speed, low-voltage logic 
applications will never be left in the 
dust again. With typical speeds of 2 ns, 
TI’s 3.3V ALVC is the best choice for 
high-performance logic. With a full line 
of series damping resistor-equipped 
Widebus " devices, ALVC is ideal for all 
your high-speed memory interface 
applications. When you need the speed, 

• 2 ns tp(j Ityp. ’16245) 

• PCWO-compliant 
devices available 

• Series damping resistor 
options available 

• Bushold and non¬ 
bushold options 

• Specified for 2.5Voperation 

shouldn’t you choose TI’s ALVC? 
For more information about ALVC, call 1-800-477-8924, ext. 3056, 
or visit www.ti.com/sc/alvc 
™ Trademark of Texas Instruments Incorporated 
15-6150B _ © 1998 T1 

The World Leader In Logic Products Texas 
Instruments 
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KMET'S KORNER 

What measures do you take to 

avoid marketing and sales as¬ 

saults? If you’re like me, you 

have a number of shields in place for 

protection. Here are a few techniques 

I use, and the system which shattered 

my defenses—the “blinking light.” 

I find physical mail the easiest ad¬ 

vertising form to control. Unlike many 

of you, I do not have mail delivered to 

my home. Mail gets delivered to our 

local post office. A mile separates me 

from my mail. A few times each week, 

I empty my mailbox, place the con¬ 

tents on a table within the post office, 

and proceed to run my well-refined 

sort algorithm. 

I place first class items in one pile, 

and all other pieces in the trash can for 

automatic recycling. The remaining 

first class stack gets one more screen, 

which results in over half of it tossed 

into the recycle can. I then read and 

process the remainder of my mail. I 

like this system. My physical mail re¬ 

mains out of sight and 

out of mind until I elect 

to deal with the stuff; 

sorting only takes a few 

minutes each week. 

The phone presents 

its own unique chal¬ 

lenges. Defensively, I’ve 

sent letters to many 

database firms request¬ 

ing that they remove my 

name and number from 

them computer systems. 

This step keeps most of 

them from calling, but 

provides no protection against ran¬ 

dom solicitors. To fight them, we use 

an answering machine. We’ve in¬ 

formed the folks who call us routinely 

that we screen all calls. They know to 

leave at least a 10 second message, 

which, if we are home, gives us time to 

recognize their voice. This system is 

100% effective. Telemarketers do not 

leave messages! 

Television presents 

smaller challenges. Not 

watching it presents the 

best defense. When en¬ 

gaged in the act of real¬ 

time observation, I 

gravitate toward PBS 

or subscriber-funded 

channels. Network pro¬ 

grams are best watched 

after being recorded on 

a VCR. Effective use of 

the VCR makes it possi¬ 

ble to fast forward past 

commercials in just a 

few seconds. This technique quickly 

wears out the VCR, though. 

I find Internet methods quite easy 

to ignore. Banners rarely attract my 

attention, and those that do only take 

a few seconds to explore at the next 

deeper level. I might spend a few min¬ 

utes each week digging down deep to 

get to the “no thanks” button. And, so 

far, I have not received any unsolicited 

e-mail hocking products or services. 

The previous paragraphs might 

make you think I’m in control. Well, I 

was...until the “blinking light” came 

into my home. It’s a feature of my Dig¬ 

ital Satellite System (DSS), by which 

Direct TV or USSB send me a sales 

and marketing pitch over the mi¬ 

crowaves. When they do, a green 

light-emitting diode (LED) on the re¬ 

ceiver blinks. Opening the message, 

almost all the time, results in my read¬ 

ing its content. And, surprisingly, 

most of the messages have been infor¬ 

mative. I actually want to read them. 

I encourage marketing engineers 

reading this column to check out the 

“blinking light” DSS feature. It’s not 

just the light, but the information con¬ 

tent behind the blinks that gives this 

system its uniqueness. Effective adap¬ 

tation of some of the structures could 

result in increased sales of your prod¬ 

ucts. Is anyone against that? 

Ron Kmetovicz, president of Time 

To Market Associates, is the author of 

“New Product Development, Design 

and Analysis. ” He helps new product 

development teams deliver profitable 

products to the market quickly. He 

can be reached at: P. O. Box 1070,100 

Prickly Pear Rd., Verdi, NV 89439; 

(702) 345-1455; fax (702) 345-0804; e-

mail: kmetovicz@aol.com. 

2 TRACO ELECTRONIC Ltd • Zurich / Switzerland 
E-Mail: sales@traco.ch • www.tracopower.com 

TRACO 
POWER PRODUCTS 

DC/DC Converter 
10-15W 

U.S. Sales office: 

DINEXCOM Lowell, MA 
Tel. (800) 248-7820 • E-Mail: sales@dinexcom.com 

Smallest size - 2 x 1 x 0.4 inch 
Largest range - 40 Models ex-stock available 

• Full SMD-design, high reliability (MTBF >1 Mio. h) 

• Excellent efficiency, up to 87% 

• Wide input ranges: 9 - 18, 18 - 36 and 36 - 72 VDC 

• Single and dual output models with 3.3. to 24 VDC 

• Input/output isolation 1500 VDC 

Internal EMI-filter to meet EN 55022, class A 

6-side shielded metal case with isolated base plate 
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Extending The Design And Development Enterprise 

How does an $18-billion company, 

known for office machine copiers, 

document handlers, and printers, 

compete in a rapidly growing, low-cost, 

digital “convenience” copier/printer 

market? How does such a company 

“reenter” such a market after aban¬ 

doning it about a decade ago due to 

price competition? Xerox Corp., Roch¬ 

ester, N.Y., faced this challenge two 

years ago, when it decided to develop 

its 214 and 212 digital copier/printers. 

Xerox immediately recognized two 

goals as the answer: Sizeable reduc¬ 

tions in product development costs and 

cycle times would permit Xerox to 

compete effectively. The company 

formed their “extended enterprise” 

process to reach these goals. Xerox 

stuck to its core strengths, while forg¬ 

ing an alliance with key partners, 

thereby gaining access to the partners’ 

strongest product elements. 

In this setup, a design is employed, 

each strategic partner produces one or 

more of the end product’s subsystems 

to meet a specification (set by Xerox). 

Next, all the modules are assembled. 

Digital copier/printer models 214 and 

212, with outputs of 14 and 12 

prints/min., at a resolution of 600 

dots/in., are the results of this. The 

suggested retail prices for these mod¬ 

els are $2095/ $2550, respectively. Xe¬ 

rox states, this is almost 30% less than 

the cost of comparable analog copier 

products. 

Several key strategic partners 

working together on a product is not 

new, and is used by many other compa¬ 

nies. But Xerox went one step further: 

They mandated that engineering and 

marketing personnel from each strate¬ 

gic partner had to actually physically 

work together in the same location. In 

a building Xerox and its partners occu¬ 

pied, engineers and marketing person¬ 

nel worked closely for over two years 

to produce the models 212 and 214 dig¬ 

ital copiers/printers. 

Key partners chosen were Mack 

Molding Co., E. Arlington, Vt., to pro¬ 

duce the paper-tray module, plastic 

moldings and the products’ covers; As¬ 

cent Power Tech., Ontario, Canada, 

who developed the electronic control 

and power subsystems; Fuji Photo Op¬ 

tical Ltd., Saitama, Japan, provided 

the scanner and laser imaging technol¬ 

ogy; and Shinano Kenshi Ltd., Nagano, 

Japan, produced the mechanical drives 

and shafts. 

Early on, Xerox decided to stick to 

its core strength—“xerography.” They 

used an advanced ASIC, developed by 

Xerox’s Image Processing and Ad¬ 

vanced Computer Tech. (IMPACT), a 

unit of the company’s Corporate Re¬ 

search and Technology organization. 

This unit is a “virtual-copier-on-a-chip,” 

and contains all the critical image-pro¬ 

cessing functions. It is integrated 

within the control subsystem produced 

by Ascent Power Tech. Xerox applied 

its traditional expertise to the imaging 

cartridge, fusing subsystems, and doc¬ 

ument-handling subsystem. 

Roger Allan 

LVC/AIVC: 
GO FILL UP. 

TI has loads of 3.3V logic devices. From 
the high-speed ALVC to 5V-tolerant LVC. 
The industry standard for high-perfor¬ 
mance applications, ALVC offers well 
over 50 Widebus'" functions available 
today. And LVC offers nearly 60 func¬ 
tions in a variety of packaging. No won¬ 
der TI continues to drive the standards in 

• 5 worldwide suppliers IALVC). 
4 worldwide suppliers (LVC) 

• Alternative sourcing 
agreements with Philips. 
IDT and Hitachi 

• World's largest manufacturing 
capacity 

lügh-speed 3.3V logic. Remember, when 
you need logic, TI is the place to fill up. 
For more information on TIs comprehensive logic portfolio, 
call 1-800-477-8924, ext. 3056, or visit www.ti.com/sc/logic 

© 1998 TI 
Trademark of Texas Instruments Incorporated 

15-6150C 

The World Leader In Logic Products Texas 
Instruments 
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The first major microcontrollers for usb 

(MCUs for an extremely advanced bus.) 

One hundred twenty¬ 

seven peripherals? 

Connected to one 

port on a PC? 

Hot plug-and-play on 

all of them? 

Yes, there’s no question 

about it. The Universal Serial 

Bus is a bus like nothing 

we’ve ever seen. 

And fortunately, now 

there’s a major microcontroller 

manufacturer who makes 

USB microcontrollers. 

Samsung. 

Which means now peri¬ 

pheral makers can accommodate 

the millions of USB-ready PCs 

shipped to date. 

And help make this 

breakthrough bus solution a 

reality for users everywhere. 

We have three different 

parts— a high-speed (i2Mb/s) 

with i6-32k rom for monitors 

and hubs. A low-speed (1.5 

Mb/s) with 8k ROM for 

keyboards and applications 

requiring high I/O. And a 

low-speed with 4k rom for 

mice and joysticks. 

We also have all the 

development tools you’ll need 

to work with these parts— 

including a c-compiler. 

Samsung Mcuj for the Universal Serial Bus 

PART SPEED ROM 

KS88-6032 12 Mb/S 32K 

KS88-6024 12 Mb/S 24K 

KS88-6016 12 Mb/S IÓK 

ks86-6oo8 1.5 Mb/S 8k 

KS86-6104 1.5 Mb/S 4K 

OTP and mask versions available. 

In short: if you’re ready 

for usb, we’re ready for you. 

And considering what 

this bus looks like, that’s 

saying a lot. 

For complete literature on 

designing-in our USB MCUs, 

please call 1-800-446-2760. 

Or write to Microcontroller 

Marketing, Samsung Semi¬ 

conductor Inc., 3655 N. First St., 

San Jose, CA 95134. Or visit 

www.sec.samsung.com. 

Still A Generation Ahead. 
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HEADS UP 

A friend of mine likes to describe 

reflective displays as “black, 

white, and squint.” But what de¬ 

signers want are handheld, smart 

electronic products, probably a high 

performance thin-film transistor 

(TFT) or a color super-twisted ne¬ 

matic (CSTN) display. Such a choice 

is likely to mean that it’s not only the 

most costly and bulky component; it 

also consumes the most power. 

To hit the power, size, and cost tar¬ 

gets of many portable products, de¬ 

signers have turned to reflective or 

transflective displays. Reflective dis¬ 

plays eliminate the thick and power-

hungry backlight, altogether. Trans¬ 

flective displays can operate as both a 

transmissive or a reflective display. 

They must, however, retain the back¬ 

light for occasional use. 

The problem with most of these 

displays is that their visual perfor¬ 

mance has not been very inspiring. 

Many are monochrome, with little or 

no gray scale, or offer a very small 

color palette. They also have a very 

slow response. While reflective dis¬ 

plays can have good contrast in high 

ambient light conditions, they are 

useless in dim environments. TYans-

flectives allow periodic illumination, 

but must often compromise visual 

performance. Therefore, they are 

worse than either transmissive or re¬ 

flective displays. 

Until recently, no one really fig¬ 

ured out how to build a visually at¬ 

tractive, color-reflective display. 

Now, a spate of announcements and 

demonstrations indicates that color 

reflective displays—with much im¬ 

proved visual performance—are 

nearing commercial availability. They 

could start showing up in audio/vi-

sual, portable information tools, and 

smaller PC products by the end of the 

year. Consider these developments in 

color-reflective displays: 

• Sharp, Camas, Wash., says that 

production has now started on 2.5-in. 

device, and will follow up with 3.9-in. 

and 8.4-in. models. 

• Toshiba, Tokyo, Japan, is plan¬ 

ning to start mass production of 8.4-

in. panels in QI 99. 

• By the spring of 1999, Sony, 

Tokyo, Japan, is planning production 

of 8.4-in. products. 

• Philips Flat Panel, San Jose, 

Calif., says they will begin sampling 

8.4-in. and 12.1-in. devices by this fall. 

• Hitachi, Norcross, 

Ga., is showing key cus-

tomers prototypes 

from a quarter to half fl 

VGA, and is talking 

about production next ’ 

year. * 

• Production of 5.7-

in., 7.2-in., 10.4-in., or 

12.1-in. displays may 

begin as early as Q3 by 

Kyocera, Kagoshima, 

Japan. 

• Epson Electronics 

America, Redondo 

Beach, Calif., is showing two 312 x 

230 displays with production possible 

by QI 99. 

• Papers on 4.4-in. to 7.8-in. proto¬ 

types were presented by Matsushita, 

Osaka, Japan, at last May’s SID ‘98 

conference. 

Sharp, Toshiba, Sony, and Philips 

are pursuing a TFT approach, while 

Hitachi and Kyocera are going for 

STNs. Epson is using a matrix of 

thin-film diodes, while Matsushita ap¬ 

pears to still be evaluating both TFT 

and STN approaches. 

The CSTN reflectives are cur¬ 

rently in the “showing prototypes to 

customers” phase. Kyocera, for in¬ 

stance, says that they probably need 

to get better color saturation and 

more reflectance from their devices 

before they are able commit to pro¬ 

duction. 

Perhaps a solid representative of 

the TFT camp’s approach is Sharp’s 

color-reflective line. They have 

dubbed it Super Mobile Highly Re¬ 

flective (HR) TFTs. Technology that 

is capable of boosting the reflectance 

of the back electrode from today’s 

10%, to about 30% in Sharp’s case, is 

key to this approach. When combined 

with their manufacturing method for 

improving the aperture ratio, the 8.4-

in. model ends up being one-third 

thinner, one-half lighter, and using 

one-seventh the power of a compara¬ 

ble transmissive TFT. Also featured 

are 50 ms response, a 260K color 

palette, and a 100-degree viewing 

cone. They are very good-looking dis¬ 

plays. 

Philips says they are also evaluat¬ 

ing customer reactions and working 

in three areas: color fil-

ters, optimization of the 

liquid crystal cell, and 

compensation films. 

M Good color saturation 
ft can be achieved with 

thick filters. But, it re¬ 

duces light transmission 

for light going in and be¬ 

ing reflected back out of 

the display. The result is 

a grayish color on what 

should be a white 

screen. Cell optimiza¬ 

tion and film compensa¬ 

tions are needed to help improve con¬ 

trast, viewing angles, and speed of 

response. 

An 8.4-in. color reflective could 

very well end up being a popular 

choice for a new generation of Win¬ 

dows CE computers. They will be 

power-miser baby brothers to desk¬ 

top siblings. Also identified by most 

groups is the need for a front light. 

So far, most agree that a good solu¬ 

tion does not yet exist, but will be 

necessary to provide occasional illu¬ 

mination. Some applications are also 

likely to need a touch panel. Integrat¬ 

ing a front light and touch panel 

seems a smart way to go. 

Designers should begin to check 

these new color-reflective displays to 

see if they will meet the require¬ 

ments of upcoming products. Why 

not put in your two cents for the fea¬ 

tures you would like to see? If you’re 

a big enough customer, display manu¬ 

facturers may even design a display 

or shift production to fit your needs. 

Sharp did. Perhaps my friend should 

change his tune on reflective dis¬ 

plays. 

Chris Chinnock holds a BSEE 

from the University of Colorado and 

reports on flat-panel displays and 

other emerging technologies. His 

company, Technical Marketing Ser¬ 

vice, provides writing, marketing, 

and public relations services to tech¬ 

nology companies. Chinnock can be 

reached at (203) 8^9-8059; fax (203) 

8^9-8069; e-mail: chrischinnock@ 

CompuServe, com. 



Need to store 
DIGITAL DATA? 
Atmel has the 
SOLUTION! 

Nonvolatile memory storage 
FOR VOICE MEMOING AND USER 

PREFERENCE DATA IN DIGITAL 

CELLULAR PHONES; VOICE STORAGE 

IN DIGITAL ANSWERING MACHINES; 

TEXT DATA IN... 

Atmel's new DataFlash'“! 

All the features you 

need to make your 

designs stand out. 

Now there's a nonvolatile memory device that's as advanced as your latest designs. 

Whether you're designing a next generation CDMA or GSM phone that incorporates 

voice memoing...or a new Windows’ CE palmtop...or an alphanumeric pager, 

conventional solutions just aren't adequate. You need a device that handles large 

or small amounts of frequently changing data easily and efficiently-that's Atmel's 

new DataFlash”! DataFlash gives you the advantage of an extremely small-sectored 

Flash memory array (264 or 528 bytes per sector), plus on-chip SRAM buffers that 

allow true EEPROM emulation. There's even built-in error detection circuitry and a 

hardware-controlled write-protection option. You also get single-voltage read/write 

iiimEL 

‘All devices are sequential access. 

operation, single-cycle programming that doesn’t require a separate erase command, 

and a simple, high-speed interface designed to move data in and out quickly, even 

if it's only a byte at a time. And since it's nonvolatile, you eliminate the cost 

e-mail: literature@atmel.com 
FAX-ON-DEMAND: 

(800) 292-8635 (North America) 
(408) 441-0732 (International) 
Web Site: www.atmel.com 
CORPORATE HEADQUARTERS: 
2325 Orchard Parkway, San Jose, CA 95131 
TEL: (408)441-0311 FAX: (408) 487-2600 

of backup batteries, charging circuitry or special voltage regulators. 

Atmel's DataFlash. Now your designs can have an advantage! 
Call 800-365-3375 for your FREE 

DataFlash sample kit. 

Co^?' i (or 

I Device Density Vcc Interface* Sector Size 1 

AT45D011 1M bit 5.0V Serial 264 bytes 

AT45D021 2M bit 5.0V Serial 264 bytes 

AT45D041 4M bit 5.0V Serial 264 bytes 

AT45D080 8M bit 5.0V Parallel 264 bytes 

AT45D081 8M bit 5.0V Serial 264 bytes 

AT45D161 16Mbit 5.0V Serial 528 bytes 

AT45DB011 1Mbit 2.7V Serial 264 bytes 

AT45DB021 2M bit 2.7V Serial 264 bytes 

AT45DB041 4M bit 2.7V Serial 264 bytes 

AT45DB080 8M bit 2.7V Parallel 264 bytes 

AT45DB081 8M bit 2.7V Serial 264 bytes 

AT45DB161 16Mbit 2.7V Serial 528 bytes 
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CHANGE YOUR STANDARD. 
Texas Instruments has answered the 

need for a general-purpose, high¬ 

speed, low-power data line interface 

standard with the introduction of Low 

Voltage Differential Signaling (LVDS). 

tions: from telecom to datacom, from 

multimedia to high-end processors. 

For over 30 years, Texas Instruments 

has been setting Data transmission speeds up to 400 Mbps 

Standards in the Consumes 1/10 the power of RS-422 drivers 

LVDS technology provides noise 

immunity by decreasing crosstalk and 

data transmis- J Radiates 1/10 the EMI of the best single-ended I/O 

sion arena. With LVDS, we build on 

reducing radiation of EMI. 

With its incredible versatility, LVDS 

is ideal for a wide range of applica-

this powerful tradition. 

Times are changing; shouldn’t your 

technology? 

To learn more about LVDS technology and Tls' LVDS 
products, can 1800 477 8924, ext. 5060 

& Analog Texas 
Instruments 



Can’t Ship a Technician 
with Each System? 

TryThis Instead. 

The highly integrated 
DS 1780 is a single-

or calibration. It’s easy to program—uses the popular 
2-wire interface with 2-bit addressability. And it’s easy 
to test—integrated NAND tree provides board-level 
testability. The DS 1780 is also the ultimate security 

the system when any 
of the monitored 
thresholds is breached. 

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

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

So do the next best thing: protect your systems 
from temperature spikes, voltage overloads, tam¬ 
pering. and more with the DS 1780 CPU Periph¬ 
eral Monitor. The DS 1780 monitors multiple pa¬ 
rameters in the operating environment of a PC, 
server, or workstation, signalling or interrupting 

Sure, your customers would love to see you ship 
extra protection with every system that goes out 
the door. But nagging issues like salaries and 
expenses make that prospect highly unlikely. 

• Power Supply Voltages: monitors 
up to six 

• System Security: reports when 
case is opened, even if power is 
off 

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

• Wide Operating Range: from 2.8V 
to 5.75V 

chip troubleshooter guard: it will signal when the case is opened, even if 
the power is off. 

Actual Size 

DALLAS 
WIF SEMICONDUCTOR 

For more information on protect¬ 
ing your valuable hardware with 
the DS 1780, give us a call. 

So keep hold of those hard-to-find technicians. Jobs 
like these were made for the DS 1780. 

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

that's fully compliant 
with Intel’s Wired for 
Management (WFM) 
initiative, DM12.0, 
and ACPI. It’s easy 
to use—requires no 
external components 

www.dalsemi.com 
4401 South Beltwood Parkway, Dallas, Texas 75244-3292 ❖ Phone: 972-371-4448 ❖ Fax: 972-371-3715 
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Speed Does Matter: Gigabit Switch 
Chip Raises The Bar 

New Switch Chip Family Cuts The Cost Of A Gigabit Switch Port Below $100. A 
Flexible Ring Architecture And Modular Design Support Many Applications. 

Lee Goldberg 

COVER FEATURE 

Godzilla may claim that 

size matters, but engi¬ 

neers know differently. 

In the realm of high-speed 

communications, at least, it’s 

speed, price, and functionality 

that determine whether a 

product is a box-office smash. 

Perhaps it’s no coincidence, 

then, that just a few weeks af¬ 

ter our favorite radioactive 

reptile rampaged New York, 

Silicon Valley is being stalked 

by the Allayer AL 100 and 

AL 1000. This pair of powerful 

little monsters is ready to eat 

traditional networking semi¬ 

conductors for breakfast. 

Designed by Allayer Tech¬ 

nologies, a San Jose, Calif.¬ 

based fabless manufacturer of 

communications semiconduc¬ 

tors, the AL 1000 chip holds all 

the digital circuits needed to imple¬ 

ment a two-port Gigabit Ethernet 

switch (Fig. 1). Its companion, the 

AL100, has a similar internal architec¬ 

ture, but cames eight full/half-duplex, 

10/100 Fast Ethernet media access 

controller (MAC) interfaces feeding 

its switching circuitry (Fig. 2). Both of 

these chips can be assembled, like 

building blocks, into a multitude of 

switch configurations using an on-chip 

high-speed expansion bus. 

According to marketing manager 

Dave Wong, Allayer hopes this chip 

set will help close a perceived market 

hole between Fast Ethernet and Giga¬ 

bit-capable equipment. Wong foresees 

a time in the near future when almost 

every PC made for commercial service 

will come equipped for Fast Ether¬ 

net—something that will seriously tax 

the capabilities of most LANs. High-

performance workgroups already 

generate Gigabit torrents which 

swamp the installed base of hubs, 

switches, and routers. 

This situation will only worsen as 

diskless, “thin-client” network com¬ 

puters (NCs) grow in popularity. NCs 

will place even greater bandwidth de¬ 

mands on existing networks, as they 

are asked to ship operating systems, 

applications, data files, and multime¬ 

dia streams from a centralized server. 

Without a Gigabit uplink in the 

local switch, these bandwidth-

hungry devices could find 

themselves competing for ac¬ 

cess to one thin data pipe. 

Wong notes that none of to¬ 

day’s moderately priced, Fast 

Ethernet workgroup switches 

have a Gigabit up¬ 

link, an essential el¬ 

ement for efficiently tying 

workgroups to a server with¬ 

out serious congestion. He en¬ 

visions a solution in the form of 

a “hybrid switch,” with both 

100- and 1000-Mbit/s Ethernet 

connections in the same box. 

One of the primary applica¬ 

tions for the Allayer chip set 

will be to provide just this kind 

of equipment, at a price that re-

source-starved network man¬ 

agers will appreciate. 

Allayer’s multispeed switching is 

made possible by an on-chip expansion 

bus interface, which allows the switch 

chips to exchange Ethernet packets at 

wire speed. Known as the RoX (ring of 

switches) bus, it uses a closed-ring ar¬ 

chitecture to circulate traffic through 

up to four switch chips (Fig. 3). This 

scheme also facilitates the assembly of 

larger switch configurations. 

The patent-pending, 66-MHz, 32-

bit parallel data bus permits chips to 

circulate packets at 2 Gbits/s. A sepa¬ 

rate control channel within the RoX 

bus allows swift transmission of sta¬ 

tus, routing, and flow-control informa¬ 

tion between all network elements. 
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The RoX bus has an effective 

rate of 4 Gbits/s, because 

each chip is receiving and 

transmitting simultaneously. 

According to Allayer, this al¬ 

lows non-blocking, wire¬ 

speed transfers between 

ports in fully loaded, two-chip 

switches. Due to the effi¬ 

ciency of the RoX bus, a four-

chip eight-port Gigabit 

switch, running at full capac¬ 

ity, will have only a 10% 

chance of experiencing block¬ 

ing at any given moment. 

A third chip, the AL300 

management engine, can be 

added to extract and log sta¬ 

tistics and management in¬ 

formation from the switch 

engines. Using the manage¬ 

ment ring in the RoX bus, the 

AL300 collects all the port in¬ 

formation required to pro¬ 

vide spanning tree support 

for the other RoX chips, as 

well as all the required man¬ 

agement information base 

(MIB) statistics used in 

SNMP and RMON protocols. 

The two switch chips, 

mixed and matched at the de-

To PHY port 1 To PHY port 2 

I. The AL1000 incorporates two Gigabit Ethernet media-access 

controllers (GMACs) and a 2-Gbit/s (4-Gbit/s effective rate) 

expansion bus that allows the connection of up to four chips in a ring of 

switches (RoX). On-chip logic handles all bus arbitration, address 

translation, and tagging to support IEEE-standard VLAN protocols. 

trol, are offered by the MAC 

logic in both the AL 100 and 

AL 1000. Both chips are also 

VLAN-capable, with on-chip 

IEEE 802.3ac VLAN 

Tag/Untag functions on each 

port for both incoming and 

outgoing directions. This per¬ 

mits an AL 100/1000-based 

product to easily support 

both implicit and explicit 

port-based VLAN schemes. 

A Look Inside 
The main interfaces on the 

AL 1000 are the two gigabit 

media-access-controller 

(GMAC) ports. These ports 

connect the device to the seri-

alizer/deserializer (SE RDES) 

devices, which form the first 

layer of the physical interface 

(Fig. 1 again). The AL 1000 

also manages two SGRAM in¬ 

terfaces that each support up 

to 512k by 32 bits of external 

memory. Each SGRAM inter¬ 

face buffers the outgoing (and 

incoming) data for one of the 

GMAC ports. This dedicated 

wire-speed buffer completely 

eliminates any head-of-line 

signer’s discretion, offer the right mix 

of ports for almost any networking 

box. The price savings over today’s 

implementations is also significant. 

Wong estimates that a fully functional 

Gigabit switch can now be assembled 

for a total semiconductor component 

cost of less than $100 per port. He pre¬ 

dicts that this could signal a sea 

change in the networking industry, as 

the modular chip set allows manufac¬ 

turers to produce extremely cost-ef¬ 

fective hybrid switches. F or example, 

a fully loaded system with 24 10/100 

Ethernet ports, and a pair of Gigabit 

connections to LAN backbones or 

server farms, would retail for $2000 to 

$2500. A comparable configuration 

would cost $4000 today. 

Other applications for the versatile 

trio include a standalone two-port Gi¬ 

gabit Ethernet switch (bridge), or a 

layer-2 Gigabit Ethernet switch that 

is cascadable up to eight ports. Future 

developments include a bridging mod¬ 

ule for a layer-3 routing/switch pro¬ 

cessing module, which will plug into 

the cun'ent layer-2 switch. 

Several factors contribute to the 

ALlOOO’s high functionality and low 

cost. First, the RoX bus provides a 

fast way to pass data between chips, 

while performing double duty as part 

of the switch fabric itself. Another 

cost-saving measure is the use of inex¬ 

pensive synchronous graphic RAM 

(SGRAM) to perform the buffering 

between input and output ports. Fi¬ 

nally, Allayer’s designers took a close 

look at the tasks performed by each 

networking function. They came up 

with an innovative and efficient means 

of breaking them up into discrete 

blocks, which could be efficiently inte¬ 

grated onto one chip. 

Despite their low cost, the Allayer 

switch chips offer many of the capabil¬ 

ities found in the most sophisticated 

networking equipment. The AL 1000 

packs a pair of full-featured IEEE-

802.3z Gigabit Ethernet MAC engines 

that include an integrated Physical 

Coding Sublayer (PCS). The PCS per¬ 

forms the 8B/10B PHY-layer en-

code/decode function. Full auto-nego-

tiation capabilities, as well as support 

for the IEEE-802.3x flow-control 

mechanism for packet-congestion con-

(HOL) blocking that might occur as an 

Ethernet packet awaits its turn to pass 

through the switch. 

Using a programmable processor 

to perform any sort of header process¬ 

ing on a per-cell basis is not only ex¬ 

pensive. It’s also impractical at Giga¬ 

bit speeds. The AL1000 handles tasks 

like VLAN tagging with blocks of 

highly optimized, dedicated logic 

within the chip itself. For example, 

the chip’s VLAN Tx/Rx buffer regis¬ 

ters contain control logic that modi¬ 

fies the Tx/Rx packets with VLAN 

tag insertion and stripping, and per¬ 

forms CRC regeneration. Each port 

has an option to tag or untag outgoing 

packets with their corresponding 

VLAN ID. The chip’s tagging mecha¬ 

nism can handle packets which arrive 

with explicit VLAN tags, or create 

them for untagged packets using their 

source-port ID. 

The switch’s table update and 

packet-control block uses either an 

on-chip memory or external SSRAM 

array (32k by 32 bits) to store the 

variables used for address learning, 

aging, and destination-address map-
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« Very small 48-pin TSSOP package 

• Single supply operation 

• Differential input 

• Fully loaded and tested evaluation 
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National's CLC5956 Analog-to-Digital Converter has been optimized to convert radio signals at intermediate 

frequencies. The result is enhanced performance through the elimination of mixers, filters and amplifiers. 

Unlike other A/D converters that digitize only at baseband frequencies — requiring signals to be 

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

better performance and less cost. And, although optimized for IF signals, it can 

also convert at baseband. Designed with digital cellular and wireless infra¬ 

structure products in mind, our A/D converter's space and cost-savings also make it 

perfect for other uses like video digitizing, 911 location of cell phones, medical 

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

For more 

"»formation 

-
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COMMUNICATIONS TECHNOLOGY GIGABIT/ETHERNET SWITCHES 

ping functions. Each Gigabit 

MAC/PCS block takes the 

packet data from the associ¬ 

ated TX buffer for transmis¬ 

sion, and delivers the received 

packet data from its port into 

the associated RX buffer. 

To ease congestion in the 

switch and prevent packet 

loss, the buffer controller 

works in concert with the 

packet-queuing control block 

to generate IEEE-802.3x 

flow-control packets. These 

packets are generated in re¬ 

sponse to changes in packet 

queue status. The buffer con¬ 

troller also reports its activity 

to the MIB Event Generation 

block for SNMP/RMON MIB 

accumulations. 

For the dynamic MAC ad¬ 

dress learning, the SSRAM 

packet destination-mapping 

control block creates a table. 

This table holds the source 

filtered for errors or invalid 

addresses. 

Efficient management of 

the buffer is an essential part 

of a high-performance switch. 

It ensures the best use of 

available capacity and mini¬ 

mizes latency. The packet¬ 

queuing control and SGRAM 

packet buffer-control block is 

responsible for the queuing 

and buffering of the incoming 

packets from both ports. 

Although packets will be 

buffered on the input side 

when received from both 

ports, the queuing control 

structure is based on output 

ports for the whole system. 

Each output port will, option¬ 

ally, have guaranteed mini¬ 

mum buffer space. In addi¬ 

tion, the HOL blocking 

associated with input buffer¬ 

ing is avoided. The queuing 

control will track the buffer 

MAC addresses and its asso¬ 

ciated port ID from packets 

received from both ports, as 

well as incoming packets 

from the RoX bus. Mean¬ 

while, the control block runs 

3. The Allayer architecture allows construction of an inexpensive 

"hybrid switch," which has up to 24 10/100 Fast Ethernet ports and a 

pair of Gigabit Ethernet uplinks. An optional management chip (the 

AL300) supports full MIBs for SNMP and RMON, and permits the host 

controller or communication processor to connect to the switch. 

utilization watermark. It no¬ 

tifies the related MAC to 

send flow-control packets 

once too many packets are 

queued in the buffer and the 

watermark is passed. Con-

a process to age each dynamic MAC 

entry. 

Destination mapping is performed 

by taking the MAC address from the 

received packet. The table is then 

searched to find a match that associ¬ 

ates the related ID with the packet. If 

there is no match, the packet will be 

flooded or forwarded to a designated 

uplink. When a match is found, the 

packet is forwarded to the port associ¬ 

ated with the Port ID, or passed to a 

group of ports associated with the 

Multicast Group ID. Packets are then 

2. The AL100 contains eight complete full-duplex IO/100-Mbit/s Fast Ethernet MACs and a 

non-blocking switch matrix. Should more ports be needed, the on-chip RoX bus can connect it to 

three other Fast Ethernet or Gigabit Ethernet switch chips. 

gestion in the switch is thus avoided. 

The packet-distribution block is re¬ 

sponsible for the packet forwarding 

among the ports, the SGRAM buffer, 

and the RoX Bus interface. Packets 

received from ports will be sent to the 

SGRAM buffer, along with header in¬ 

formation from the destination map¬ 

ping block. Once in the SGRAM, pack¬ 

ets bound for a local (on-chip) port are 

forwarded to the corresponding 

MAC/PCS block through its TX 

buffer. If the destination is some¬ 

where off-chip, the packet is for¬ 

warded to the RoX interface block. It 

is then transmitted to the next device 

for further processing. 

Packets downloaded from the RoX 

bus are forwarded through the TX 

buffer block to the corresponding 

MAC/PCS block for transmission. 

This block maintains a multicast 

packet buffer for storing the down¬ 

loaded packet. The buffer prevents in¬ 

terruptions in RoX bus operation, 

which often occur when one of the 

MAC/PCS blocks is transmitting an¬ 

other packet. 

The RoX expansion-bus interface 
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Typical SNR vs fIN at 15MSPS, Vcc = 3.0V 

National's high-speed 

ADC 11 73 A/D Converter. 

® 0 m w 

Small TSSOP package. 

Superior dynamic 

performance. 

« Low power: 3V ± 10%, 40mW(max) 

* TSSOP: smallest package available 

• 46dB SNR @ Nyquist input signal 

•' 5V ADC1175 @ 55 m IV, 20 MS PS 

also available 

« National’s WaveVision evaluation 

board with Windows -based 

software 

National's ADC1173 Analog-to-Digital Converter is specifically built for portable imaging and video. 

Available in a space-saving TSSOP package, our 3V A/D converter consumes less power while 

providing the industry's best performance. And converting high-speed 

analog signals into 8-bit digital words at 15MSPS while using only 40mW of 

power is no small feat. That's why National's ADC1173 is perfect for 

digital cameras and camcorders, not to mention consumer and 

PC video. Basically, it's all the performance you can carry. 

For more 

’formation-
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See/ADC1173 
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Low Profile .2” ht. 
Surface Mount 
Transformers & 

Inductors 

All PICO surface mount units 
utilize materials and methods 
to withstand extreme 
temperature (220°C) of vapor 
phase, IR, and other reflow 
procedures without 
degradation of electrical or 
mechanical characteristics. 

AUDIO 
TRANSFORMERS 
Impedance Levels 10 ohms 
to 10,000 ohms, Power Level 
400 milliwatt, Frequency 
Response ±2db 300Hz to 
50kHz. All units manufactured 
and tested to MIL-T-27. 

POWER and EMI 
INDUCTORS 
Ultra-miniature Inductors are 
ideal for Noise, Spike and 
Power Filtering Applications 
in Power Supplies, DC-DC 
Converters and Switching 
Regulators. All units 
manufactured and tested to 
MIL-T-27. 

Delivery-
stock to one week 

PULSE 
TRANSFORMERS 
10 Nanoseconds to 100 
Microseconds. ET Rating to 
150 Volt-Microsecond. 
All units manufactured 
and tested to MIL-T-21038. 

See EEM 
or send direct 

for Free PICO Catalog 
Call toll free 800-431-1064 

in NY call 914738 1400 
FAX 914-738 8225 

■ IV Electronics, Inc. 
143 Sparks Ave., Pelham, N.Y. 10803-1837 

£ MaH-HLSC73A@prodigy com 
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block is responsible for the packet 

transfer between switching chips. It 

runs a protocol that manages the 

bandwidth allocation on the RoX ring. 

When receiving packets from the ring, 

the interface checks their destination. 

If appropriate, it then downloads them 

to the packet distribution block for dis¬ 

tribution within the chip. If the inter¬ 

face does not see a familiar address, 

the packet will be passed back to the 

ring for the next downstream device. 

Meanwhile, the expansion bus inter¬ 

face block will insert the packet from 

the packet distribution block onto the 

ring, according to the bandwidth nego¬ 

tiated. It will also use the control chan¬ 

nel in the RoX ring to manage the 

MIB event, system control, and sta¬ 

tus-report information transfer. 

Manageability Is Key 
In today’s complex network envi¬ 

ronments, support for standardized 

management solutions is no longer an 

option.The AL100 and AL1000 have 

built-in statistics-collection logic. The 

RoX bus is structured to allow in-band 

transmission of statistical data to the 

AL300, or another central manage¬ 

ment device. Each switch segment 

features an MIB event-generation 

block, which is responsible for main¬ 

taining a set of MIB counters. These 

counters track, receive, and transmit 

activities on both ports. 

The AL300 MIB is designed specif¬ 

ically to support SNMP/RMON net¬ 

work management. It maintains a 

small counter for each MIB, and gen¬ 

erates a MIB event whenever a 

counter is wrapped around. Each MIB 

event is delivered through the RoX 

control ring to the AL300 for further 

accumulation and processing. A single 

AL3(X) can provide statistics collection 

and management functions for any 

combination of lOOBase and lOOOBase 

Ethernet ports. It also supports span¬ 

ning tree information for the chip. 

While the AL300 passes control 

and status packets between the switch 

chips and the control processor, it is 

not responsible for packet-by-packet 

enforcement of control or congestion¬ 

management policies. Instead, the 

AL300, or other control device, is sim¬ 

ply responsible for programming pa¬ 

rameters into the control logic on each 

switch chip. This distributed policy en¬ 

forcement and address learning of¬ 

floads the control processor, enabling 

much higher throughput than central¬ 

ized control schemes found in other 

chip sets can offer. 

The management chip also serves 

as a bridge between the switch itself 

and a host control processor. It pro¬ 

vides a glueless interface to most 486-

based microcontrollers and the MPC 

801 series of PowerPC-based commu¬ 

nication controllers. The controller 

serves as both a management inter¬ 

face and gateway, connecting be¬ 

tween any one of several WAN trans¬ 

mission protocols, including HDLC 

and ATM. 

By being compatible with two of 

the most popular controller architec¬ 

tures, these libraries offer access to a 

large base of commercial communica¬ 

tion processing software. In the fast¬ 

moving, standard-dependent worlds 

of networking and telecommunica¬ 

tions, they can reduce time and cost 

from a product’s development cycle. 

Other Applications 
Thanks to its flexible architecture, 

these switch elements may find appli¬ 

cations beyond a relatively simple 

workgroup switch. The AL 100’s abil¬ 

ity to aggregate a number of F ast 

Ethernet ports into a single channel 

lets it inhale data from a disk farm or 

server at an enormous rate. In work 

groups that routinely process large 

amounts of high-speed multimedia, it 

could have important applications.The 

Allayer team has also begun to specu¬ 

late about using their two-port Giga¬ 

bit switches as bridges between RoX 

buses. By tying a pair, a dozen, or 

even more switching rings together, 

the ALlOOO’s architects envision cre¬ 

ating a very inexpensive fractional-

terabit switch. For now, however, 

they’re content to simply launch a 

revolution on the desktop. 

Price And Availability 
The AL1OOO is sampling now, with pro¬ 

duction sched uled for October. It is housed 

in a 352-pin BGA package and costs $120. 

The AL100 is currently in production. 

Housed in a 352-pin BGA, the eight-port 

Fast Ethernet switch costs $100. The AL300 

management chip also is in production. It 

comes in a 240-pin PQFPfor $60. All prices 

are for quantities of1000 chips. 

For further information, contact Allayer 

Technologies Corp., 1,25 Koll Circle, Suite 

109, San Jose, CA 95112; (1,08) 573-8880, fax 

( ^08) 573-8928, www.allayer.com. 

CIRCLE 485 



8 

i 
a 

? 

í 

í 

s 
í 
i 
1 

i 
5 
? 

i i 
s 

i I z 
1 

board with Windows-based software 
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» High-impedance signal inputs with 

built-in sample-and-hold. 

• A power-down standby mode. 

» Compact 32-lead TQFP packages. 

> National’s WaveVision'evaluation 

National's new self-calibrating 14-bit 

ADC14061/14161. The high-speed 

high-resolution price/performance 

leader for imaging applications. 

•’ The industry's best linearity 

performance. 

for dynamic testing of our entire 

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

excellent linearity for imaging and scanning. Nonlinearity specifications are unbeatable, with 

0.3LSB DNL and only 0.75LSB INL. For communication applications, an SNR of 80dB at 

Nyquist sampling rates makes the ADC14161 a real winner. Looking for 12-bits and higher speed? 

National has the new 5MSPS ADC12081 and 10MSPS ADC12181 as well. Both are easy-

to-use and perfect for high-performance applications. All of which makes our new 

A/D converters the perfect choice for your next imaging and communication systems design. 

v «it us at 

M''-~"ation„,.com 

^e®/imageADC/ 

or '»H us at 

’ 8°O 272.99sg 

datasheets, 
’«mples. pricjnB 

ova,uation too., and 

W »veVision

National Semiconductor 

WHAT CAN WE BUILD FOR Y Q 



Interpoint’s New Surface Mount 

MG Series DC/DC Converters and Filter 

www.interpoint.com/edb 

Visit our Web site or call to receive the 

MG Series Technical Preview, pricing, 

and a free highlighter pen. 

Model Output Outputs (V) Input (V) Operating Temp ( C) Case Size Inches (mm) 

MGH 
Converter 

MGA 

Converter 

Power 

1.5 W 

Power 

5W 

5,12 or 15 single 
5,12 or 15 dual 

5,12 or 15 single 

12 or 15 dual 

Continuous: 12-50 

Transient: 80 V/120 msec 

Continuous: 16-40 

Transient: 50 V/50 msec 

-55 to+125 

-55 to+125 

1.010x0.880x0.250 

(25.65 x 22.35 x 6.35) 

1.110 X 1.110 x 0.250 

(28.19 x 28.19 x 6.35) 

FMGA 

Filter 

Throughput 

Current 

0.8 A 

Noise Reduction 

40 dB minimum at 200 kHz 

60 dB minimum at 500 kHz and 50 MHz 

-55 to+125 1.010 x 0.880 x 0.250 

(25.65 x 22.35 x 6.35) 

Reduce your labor costs with Interpoint’s pick-and-place 

surface mount DC/DC converters and fdters. Designed for 

aerospace, military, and other high-reliability applications, 

these models are built in Interpoint’s MIL-PRF-38534, 

Class H facility. Available in two lead configurations. 

North America 
e-mail: power@intp.com 
800-822-8782 
(fax:425-882-1990) 
Redmond, Washington, USA 

I itternational 
e-mail: poweruk@intp.com 
+44-1252-815511 
(fax: +44-1252-815577) 
Fleet, Hampshire, UK 

CRANE interpoint 
• A CRANE CO. COMPANY 
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COMMUNICATIONS TECHNOLOGY 
WIRELESS PAGING/MESSAGING 

Paging And Messaging Technologies: 
Versatile Wireless Workhorses 

The Humble Pager Finds A Home In Mamj “Off-The-Belt” Embedded 
Applications, While Tiro-Way Messaging Services Pursue New Areas. 
Lee Goldberg 

One day, we may all be wearing Dick Tracy-

style wrist communicators, capable of send¬ 

ing and receiving e-mail, video conferences, 

or web pages. As the industry readies itself to roll 

out these multimedia, multi-megabit wireless 

technologies, it’s easy to conclude that the rela¬ 

tively simple paging and mobile data networks of 

today will soon be obsolete. But, nothing could be 

further from the truth. Large numbers of these 

slower, dumber, less glamorous, and incredibly 

useful little critters are finding their way into both 

traditional and unex¬ 

pected applications. 

Stand-alone pagers 

have been enjoying 

tremendous popularity 

throughout the world 

(especially in developing 

nations). Yet, interest is 

also growing in embed¬ 

ding paging and mes¬ 

saging capabilities 

within other products. 

Many engineers find 

this a cost-effective way 

to add connectivity and 

intelligence to anything 

from traffic signals to 

medical equipment. 

Other wireless mes¬ 

saging technologies, 

such as cellular digital 

packet data, mobile 

data services, and even 

satellite data, are find¬ 

ing growing markets in 

applications where 

paging systems cannot 

supply sufficient speed, 

capacity, or functional¬ 

ity. Indeed, there exists a range of services that 

can give you the right mix of coverage, speed, and 

file size for your project. 

The first of these is the humble pager. Inexpen¬ 

sive, simple, and easy to design into most products, 

pager-type technologies are great stuff. Much like 

the POTS phone infrastructure, there may be more 

exotic high-performance wireless WAN technolo¬ 

gies on the horizon. But, few will match their nearly 

universal coverage and low cost of deployment any¬ 

time in the near future. 

Costing under $10 in parts and able to operate on 

minuscule amounts of power, three-chip, one-way 

pager circuits are easy to embed into a PC card, an 

industrial control system, or a palmtop computer. A 

local one-way paging service can ran $5 or less per 

month. If needed, you can augment your local cover¬ 

age with ties to the Internet and satellites to provide 

regional, national, and 

even international reach. 

Network operators can 

support a large service 

area with a relatively in¬ 

expensive, thinly de¬ 

ployed infrastructure. 

Depending on terrain 

and other vagaries of 

propagation effects, base 

stations can be posi¬ 

tioned 5 to 10 miles 

apart. This permits a 

handful of sites to cover 

both a large metropoli¬ 

tan area and its suburbs. 

Off The Belt! 
Throughout the world, 

paging technology is 

also appearing in less 

traditional, “off-the-

belt” applications. While 

the technology is slow 

(typically 9.6 kbits/s or 

less) and limited in ca¬ 

pacity, a surprising 

number of vital tasks re¬ 

quire relatively small 

amounts of data. Embedded paging is beginning to 

serve as an inexpensive, reliable way to do any¬ 

thing from updating prices in vending machines to 

posting messages on electronic highway signs. 

With the addition of two-way capability, it be¬ 

comes easy to monitor the temperature of cargo in a 

refrigerated trailer, read a neighborhood’s utility me-

Art Courtesy: 
Research In Motion 
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WIRELESS PAGING/MESSAGJNG 

Companies Mentioned In This Article 

COMMUNICATIONS TECHNOLOGY 

ters, or receive an alarm from a fixed or 

mobile installation. The same technolo¬ 

gies connect lightweight, handheld com¬ 

puters, organizers, and PDAs to e-mail, 

Internet, or other messaging services. 

Whether it’s exchanging a quick e-mail 

about an appointment, collecting statis¬ 

tics on highway traffic flow, or sending a 

signal to activate the irrigation system 

on the south 40, pager technology can do 

it efficiently, and at a reasonable price. 

Many applications can be easily pig¬ 

gybacked directly onto one or more 

pager networks. Thanks to simple mod¬ 

ulation schemes and some modest error¬ 

correction coding built into their proto¬ 

cols, pager signals can be decoded at 

very low signal levels, -110 dB or lower. 

Combined with their relatively low op¬ 

erating frequencies (150 to 900 MHz), 

and depending on what part of the world 

you're in, pager networks can penetrate 

deep into buildings, even when trans¬ 

mission towers are several miles apart. 

Motorola Messaging 

Systems Products 

5401 North Beach St. 
Fort Worth, TX 76137-2794 
(800) 548-9954 
www.mot.com 
CIRCLE 489 

all times. It listens for the start se¬ 

quence, by which it synchronizes on, or 

reads, an incoming frame. 

Standing on POCSAG’s shoulders 

are the FLEX and ERMES protocols, 

which add new capabilities and power-

1. The FLEX paging protocol packs messages for pagers into a four-minute-long series of 128 

frames. Each frame contains the address of the pager that will receive the message and a word 

indicating message size. 

over a 25-kHz channel. 

Each pager has its own address, per¬ 

mitting it to receive and decode only the 

messages directed to it. POCSAG’s 

symbol-oriented transmission format 

requires the pager to stay “awake” at 

Lucent Technologies 

Microelectronics Group 

Customer Response Group 
Room 30L-15P-BA 
555 Union Blvd. 
Allentown, PA 18103 
(800) 372-2447, Dept. R06 
fox (610) 712-4106 
CIRCLE 487 

OmniVoice Inc. 

8911 Balboa Ave. 
San Diego, CA 92123 
(619) 268-4900 
fax (619) 636-6586 
CIRCLE 491 

Protocols 101 
Though operating frequencies vary 

from country to country, only a few 

major pager protocols are used around 

the world. This reduces potential in¬ 

teroperability problems, while in¬ 

creasing the availability of inexpen¬ 

sive merchant ICs. Until recently, the 

dominant protocol has been the Post 

Office Code Standard Advisory Group 

(POCSAG) system, which used a two-

level PSK modulation scheme that 

could deliver data at up to 2.4 kbits/s 

Mitel/GEC Plessey 

Semiconductors 

1500 Green Hills Rd. 
Scotts Valley, CA 95067 
(408) 438-2900 
Attn: Brent Wilkins 
www.gpssemi.com 
CIRCLE 488 

Novatel Wireless Inc. 

4250 E. Camelback Rd. 
Suite K115 
Phoenix, AZ 85018 
(602) 485-5030 
fax (603) 485-5443 
www.novatelwireless.com 
lliley@novatelwireless.com 
CIRCLE 490 

Research In Motion Ltd. 

295 Philip St. 
Waterloo, Ontario 
Canada N2L3W8 
(519) 888-7465 
www.rim.net 
CIRCLE 493 

Analog Devices Inc. 

3 Technology Way 
Norwood, MA 02062-9106 
(800) 262-5643 
(781)461-3700 
www.analog.com/dsp 
CIRCLE 486 

Texas Instruments Inc. 

Product Information Center 
P.O. Box 660199 
MS-8762 
Dallas, TX 75266-0199 
(972) 644-6680 
fax (972) 480-7800 
sc-informaster@ti.com 
CIRCLE 494 

Philips Semiconductors 

North American Sales 
811 E. Arques Ave. 
MS 22 
P.O. Box 3409 
Sunnyvale, CA 94008-3409 
Attn: Rolf Nissen 
rolf.nissen@sv.sc.philips.com 
CIRCLE 492 



Introducing the GLC50. 
50 watts full power without air flow 

-and the industry's smallest 
footprint. 

Industry's smallest 50-
watt switcher—just 
2.50" x 4.25" x 1.25" 
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saving features. These more advanced 

protocols support alphanumeric mes¬ 

sages and higher data rates. Deeper 

modulation lets more subscribers 

share the same piece of spectrum. 

Equally important, the pager battery 

spends most of its time in a low-power 

standby mode, extending battery life. 

FLEX was originally developed by 

Motorola, Schaumberg, Ill., but has 

been licensed by many other semicon¬ 

ductor and pager firms, including Ana¬ 

log Devices Inc., Norwood, Mass.; Lu¬ 

cent Technologies, Allentown, Penn.; 

Philips Semiconductors, Eindhoven, 

The Netherlands; and Texas Instru¬ 

ments, Dallas, Texas. It has become a 

sort of de facto advanced paging stan¬ 

dard in many parts of the world. 

One key difference between POC-

SAG and FLEX is the synchronous 

time-slotted frame format, which places 

a message on the air at precise times. 

Each data-frame cycle consists of 128 

data frames that are transmitted once 

during each four-minute period (Fig. 1). 

Each frame lasts 1.875 seconds. A frame 

contains two synchronization se¬ 

quences, a header that contains frame 

information, and 11 discrete data blocks. 

FLEX assigns each pager a specific 

"home” frame within the frame cycle, 

and requires it to check that frame for 

waiting messages. During the four-

minute cycle, the pager only has to 

wake up for a few seconds to determine 

if a message is waiting. 

Upon awaking, the pager synchro¬ 

nizes on the frame header and adjusts it¬ 

self to the transmitting network’s bit 

rate. It then checks the frame-informa¬ 

tion header, looking for any waiting mes¬ 

sage with its address. If there is no mes¬ 

sage, it resumes its sleep mode, where 

virtually nothing but a small timer cir¬ 

cuit remains active. Thanks to an ag¬ 

gressive power-management strategy, 

a FLEX pager can run on a pah- of AA 

Focus On Design For Embedded Paging 

Compared with many wire¬ 

less systems, pagers have a 

fairly straightforward sys¬ 

tem architecture. A typical 

FLEX-based unit will consist of 

an RF front end, a receiver/de-

coder that turns the baseband 

into a bitstream, and a host con¬ 

troller that handles the pager 

protocol stack (Fig. A). The ba¬ 

sic three-chip baseline design 

can be enhanced with off-chip 

RAM for more message capac¬ 

ity, or a frequency synthesizer to 

allow roaming in areas with dif¬ 

ferent operating frequencies. 

Earlier designs used analog de¬ 

coders, but most modem pagers 

employ a DSP, states Vijay Dazar, 

technical manager for Motorola’s 

two-way technology division, 

Austin, Texas. He explains that signal ! tions and other highly specialized filter¬ 

processors can employ Hilbert func- ! ing and correlation algorithms. Weak 

RF 

signals can then be extracted from high 

noise, multipath-filled environments. 

Tunable antenna elements can also 

be controlled with DSP to overcome 

multipath and fading. A programmable 

solution allows field upgrades or new 

product-line features without needing 

to re-spin silicon. Using a basic 16-bit 

DSP, Dazar estimates that it takes 

about two-and-a-half MIPS to do basic 

FLEX demodulating and decoding. 

Adding ReFLEX functions raises the 

minimum to between six and 10 MIPS. 

If cost is a driving factor, designers 

can sometimes eliminate the con¬ 

troller chip. This is done by by allow¬ 

ing the controller’s functions to be 

(continued on page 66) 
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batteries for several weeks or longer. 

The FLEX air interface uses either a 

two- or four-level FSK modulation 

scheme to encode the outgoing bits on 

nearly any available frequency, from 

150 to 900 MHz. To help protect against 

data loss due to multipath or fading, the 

bits within a message are interleaved. 

FLEX also uses CRC and FEC coding 

of the data stream to ensure that all 

bytes arrive in one piece. 

As briefly mentioned earlier, the ba¬ 

sic FLEX system has a dynamically ad¬ 

justable bit rate that ranges from 1.6 to 

6.4 kbits/s. Depending on the network, a 

FLEX data block actually contains be-

(continued from page 6i) 

performed using excess DSP power. 

The POMP-15 DSP/controller chip 

from Lucent Technologies, Murray 

Hill, N.J., for example, has enough 

power to support baseband process¬ 

ing, as well as the protocol tasks re¬ 

quired for both one and two-way mes-

saging. The POMP’s 2.4-V logic 

draws just 0.7 mA per MIP. Rob 

DeRobertis, product line manager, 

Analog Devices, Norwood, Mass., an¬ 

ticipates 1.8-V devices, drawing 0.35 

mA per MIP, being produced by the 

next generation of silicon processes. 

Pager front ends are somewhat 

different from other RF applications. 

Designers must face difficult trade¬ 

offs to achieve a balance between 

cost, sensitivity, noise immunity, and 

power consumption. This is made eas¬ 

ier by the simple modulation schemes 

and relatively low frequencies used 

by pagers. These features allow the 

use of very novel receiver architec¬ 

tures and all-silicon MOS circuits. 

For example, Mitel (formerly 

GEC Plessey), Scotts Valley, Calif., 

produces a series of direct-conver¬ 

sion, zero-IF (ZIF) receivers for 

both FLEX and POCSAG applica¬ 

tions (Fig. B). These receivers are 

widely used in Europe and Asia, 

where operating frequencies are of¬ 

ten below 250 MHz. The direct-con¬ 

version architecture employs gyra¬ 

tor-based, on-chip filtering to reduce 

component count. Yet, great care 

should be taken when working with 

ZIF receivers. Compared to conven¬ 

tional receiver architectures, they 

are more susceptible to energy that 

tween one and four 1600-bit/s subchan¬ 

nels, known as phases. Phases can be 

used separately or aggregated into 

faster channels. Further enhancements 

allow transmission rates of up to 9.6 

kbits/s. Because a pager automatically 

adjusts itself to the available data rate, 

it can receive transmissions from any 

FLEX system, including older net¬ 

works which run two-level FSK and 

support only a single phase. 

Though designed primarily for 

short alphanumeric messages, FLEX 

has “hooks” that permit longer mes¬ 

sages to be chopped up and transmit¬ 

ted in multiple blocks. In theory, this 

can re-radiate from the local oscilla¬ 

tor. It only takes a small amount of 

energy to desensitize a receiver 

stage or give its phase-lock circuitry 

fits. Wherever possible, it is advis¬ 

able to provide shielding and decou¬ 

pling components. 

Even conventional receivers can 

easily be swamped by noise emanat¬ 

ing from the pager unit, or the product 

it is housed in. Dazar notes that em¬ 

bedding paging systems within lap¬ 

tops or palmtops creates its own set of 

challenges. Laptops and PDAs are 

shielded against spewing the noise 

from their switching supplies and 

high-speed clocks into the outside 

world. Pagers residing inside their 

cases, however, must be properly 

shielded and decoupled from the 

power supply. Otherwise, pagers can 

see levels of Gaussian white noise that 

can slash sensitivity by 70 dB. If possi¬ 

ble, Dazar suggests, place the pager 

circuitry outside the main enclosure. 

Antenna design and placement is 

also critical to good performance. 

Unless you have the time for exhaus¬ 

tive analysis and testing, an external 

antenna is the way to go. This avoids 

the potential for accidental shielding, 

or interaction with the other active 

and passive components within the 

case. Finally, Dazar recommends 

that despite the extra cost ($0.50 to 

$1), antenna diversity is one of the 

best ways to ensure good reception 

under difficult conditions. In fixed 

applications, diversity becomes al¬ 

most a necessity, as a piece of equip¬ 

ment can easily be installed within a 

permanent null zone. 

lets files of up to several megabytes 

be sent to a pager. In practice, it’s usu¬ 

ally best to keep file sizes to about 2 

kbytes to avoid tying up the network 

for an uncomfortably long time. A 2-

kbyte file can be surprisingly useful, 

allowing transmission of reasonably 

long text messages, small data files, 

and even short bursts of digtized, com¬ 

pressed speech. 

The ERMES protocol was devel¬ 

oped a bit earlier (in the late eighties) by 

a European consortium. It’s similar to 

FLEX in that it uses a time-slot sys¬ 

tem, which permits the receiver to 

sleep most of the time. Unlike FLEX, it 

has a fixed transmit rate of 6.25 kbits/s, 

and operates only at a pre-assigned 

pan-European band at about 169-MHz. 

A fixed frequency may seem to be a dis¬ 

advantage. But, it allows seamless cov¬ 

erage throughout the continent and 

contributes to the standard’s wide¬ 

spread adoption in many countries. 

Despite growing support for FLEX 

and ERMES, many POCSAG-based 

products will enjoy brisk sales during 

the next decade. Most will be used in ar¬ 

eas with existing infrastructures, 

where lower traffic densities don’t war¬ 

rant an expensive “forklift” upgrade. 

Two-Way Options 
Senders can never be sure that their 

urgent messages have gotten through 

to a one-way pager. One solution is Re-

FLEX, an extension of the one-way 

protocol that offers two-way service at 

its simplest. A ReFLEX pager can talk 

back to the network, sending a brief 

“Ack-Back” message that acknowl¬ 

edges successful delivery or requests 

retransmission of any lost data blocks. 

Should short messaging be required, 

ReFLEX can easily be upgraded to 

provide it. 

The Ack-Back signal also automati¬ 

cally locates a pager within the net¬ 

work. This solves another thorny prob¬ 

lem for system operators who offer 

national coverage in regional segments. 

Knowing the location of a particular de¬ 

vice saves network bandwidth. The 

message is delivered to a small group of 

base stations instead of the entire coun¬ 

tryside being flooded in the hopes of 

reaching one particular subscriber. 

Other more sophisticated versions of 

the ReFLEX protocol support long 

messaging and semi-real-time data 

transfers, making it possible to access e-
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Adding Voice Technology To Next-Generation Pagers 

Paging has been thought of as primarily a low-cost, re¬ 

liable, one-way numeric notification system. Recent 

advances in both equipment and communications 

protocols, however, have made alphanumeric and two-

way paging a common option for many users. By effec¬ 

tively integrating the use of voice-telephone access, pag¬ 

ing will cross into a new frontier. 

System designers face a basic challenge: to deliver these 

new, voice-paging services as “additive” improvements. 

The added features should work in concert with existing al¬ 

phanumeric systems, without necessitating a major over¬ 

haul or replacement of existing paging infrastructures. 

Achieving this goal requires giving close attention to the fol¬ 

lowing critical design factors: 

• an in-depth understanding of existing paging protocols 

and bandwidth limitations 

• highly efficient voice-compression algorithms deliver 

acceptable levels of voice quality and quantity, despite tight 

bandwidth constraints 

• cost-effective pager designs incorporate high-perfor¬ 

mance DSP capabilities and new user interfaces that sup¬ 

port multimedia 

• voice-paging server architecture can merge and lever¬ 

age with the existing paging infrastructure, rather than re¬ 

place or radically change it 

"A Few Words" On Voice Paging 
Voice paging is not about delivering long, complex voice 

messages, nor is it about providing fully interactive, two-

way conversations. Those types of services are best accom¬ 

plished by the cellular and PCS telephony systems. Voice 

paging effectively and reliably delivers short (2-to-20-sec-

onds), tightly focused voice messages that clarify, expand, 

and amplify the alphanumeric content of a page. Two sec¬ 

onds of voice is considered a minimum requirement for 

adding a simple voice tag, such as the caller’s name. The 

maximum length, 20 seconds, allows for reasonable infor¬ 

mation content. 

Alphanumeric paging is being increasingly deployed as 

an effective way of delivering expanded content to mobile 

users. It requires that the sending party have access to a 

QUERTY keyboard to enter the message. Routine voice in¬ 

put via publicly switched telephony continues to be the sim¬ 

plest and most universally available communications option 

on the planet. A well-designed voice-paging network should 

act as a seamless bridge between the two systems, permit¬ 

ting users to make the most of each. 

The first widespread global standard for paging was 

POCSAG (Post Office Code Standardization Advisory 

Group), which was adopted in 1981. It can support up to two 

million addresses per carrier using single-tone numeric or 

alphanumeric pagers. Although POCSAG still is the most 

widely deployed paging protocol, the de facto standard for 

new paging systems has become the FLEX protocol devel¬ 

oped by Motorola. 

Developed in 1993, FLEX is a digital, synchronous-

frame protocol. A FLEX system can effectively support up 

to five billion individual addresses and over 600,000 numeric 

pages per channel. All paging traffic is organized into fixed-

frame data packets. The packets are transmitted in 128-

frame cycles that last exactly four minutes per cycle. For 

each pager, FLEX schedules all message traffic into a pre¬ 

determined time slot (or slots) in a specific data-frame 

buffer within the frame cycle. 

By supplying a range of different service levels, FLEX 

gives greater deployment flexibility for pager-service 

providers. Service providers simply assign a pager more 

time slots on the 128-frame cycle, thereby reducing the 

overall system latency for that user. 

The major difficulty in deploying voice content over a 

FLEX network is coherently segmenting the whole mes¬ 

sage. The message will then fit into a series of the FLEX 

protocol’s very small frame buffers (consisting of88 32-bit 

words per frame buffer). The longer the message content, 

the more fragmentation is required. This adds overhead 

and system latency in terms of additional frame headers, 

error correction steps, and processing time to both frag¬ 

ment and reassemble the message content. 

During each transmit cycle, the fixed allocation, as well 

as the location of data slots for each pager, complicate the 

situation. Multiple messages may be concurrently queued 

for transmitting. Fragmented voice content will possibly 

have to be segmented over several discontinuous frame 

(continued on page 70) 
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ropolitan areas. Using Motorola’s 

DataTAC protocol and multi-level FSK 

modulation, it provides comparable 

services and features, with data rates 

of up to 19.2 kbits/s. Mobile units uplink 

using the 806-to-825-MHz band, and re¬ 

ceive over 851 to 870 MHz. The U.S. 

network of ARDIS/DataTAC services 

is currently operated by American Mo¬ 

bile Satellite Corp. (AMSC), with simi¬ 

lar services provided in Canada by Bell 

Mobility. Both RAM and ARDIS ser¬ 

vices are available in other parts of the 

world (although sometimes on differ¬ 

ent frequencies) including Europe, 

Asia, and Australia. 

Because of its higher data rates, 

larger file capacity, and real-time con¬ 

nectivity, mobile data is excellent for 

everything from handheld point-of-sale 

terminals to remote telemetry collec¬ 

tion systems. Several players in the in¬ 

telligent transportation system (ITS) 

movement have recently expressed 

great interest in using these mobile 

data technologies to provide connectiv¬ 

ity for vehicular navigation, control, and 

security systems. 

Several companies, like Research in 

Motion, Waterloo, Ontario, Canada, 

make a wide variety of mobile data de¬ 

vices for use in both DataTAC and Mo-

bitex systems. Ranging from plug-in 

PCMCIA modules to credit card-sized 

transceivers and driver software, they 

can be easily embedded within your 

next handheld widget. Depending on 

the features and number of units, ex¬ 

pect to pay $175 to $300 for an OEM 

transceiver. Development kits for both 

hardware, applications, and operating 

system software are designed to speed 

up the design cycle. Taking care of the 

basics allows engineers to concentrate 

on applications-related issues. 

Looking to go wireless yourself? 

Consumers and mobile professionals 

can choose stand-alone, pocket-sized 

mobile message terminals or plug-and-

play style PCMCIA cards that can 

transform any laptop into a fully con¬ 

nected mobile office. Price tags for 

these little wonders can run between 

$250 and $400, with pricing expected to 

slowly fall as demand increases. 

Packet Data Over Cellular 
While it hasn’t caught on as quickly 

as predicted, cellular digital packet data 

(CDPD) is an excellent way to ship bits 

across the airwaves. CDPD is intended 

to leverage the unused bandwidth in 

much of the enormous installed base of 

analog cellular equipment available 

throughout North America. Packets 

are carried on a “space-available” basis, 

having been received over cellular 

channels that aren’t carrying voice. 

They are then sandwiched into the 

wired backhaul between voice traffic. 

Not all areas offer CDPD service 

yet, and roaming can be a bit tricky. Yet, 

2. The Novotel Minstrel CDPD modem odds 

wireless Internet access and messaging 

capabilities to a pocket organizer (a). 

Palmtop computers can also easily go 

wireless, using PCMCIA-based modems or 

embedded modules (b). 

things are improving quickly. If it’s 

available in the region you need, 

CDPD’s excellent range, coverage area, 

and high data rates (up to 19.2 kbits/s 

for an effective rate of 14.4 kbits/s after 

overhead) make it a smart choice for 

many tasks. If you’re transferring a lot 

of large files, the flat-rate plans (typi¬ 

cally around $55 per month for an un¬ 

limited number of packets) offered by 

most major carriers can help you realize 

tremendous savings. 

Much like their packet network 

counterparts, CDPD modems are avail¬ 

able as general-purpose embeddable 

modules, or as specialized plug-and-

play products that can add wireless ca¬ 

pability to a laptop, palmtop, or PDA. 

Novatel Wireless, San Diego, Calif., for 

example, manufactures several such 

devices, including a 2-in.-by-4.75-in. 

CDPD card (costing $299) that behaves 

just like a standard-issue AT-bus mo¬ 

dem. The card supports TCP/IP, PPP, 

UDP, and SLIP protocols, so many ex¬ 

isting software applications can transi¬ 

tion to a wireless environment without 

missing a beat. 

A Glimpse At The Future 
Novatel gets big points in the “geek 

toy” department for the Minstrel, a 

clever little product that can convert 

either a Palm Pilot organizer or IBM 

Workpad palmtop into a wireless com¬ 

municator (Fig. 2a). Both the Minstrel 

and the company’s new CDPD-en-

abled, handheld PC (Fig. 2b), called 

Contact, can exchange faxes and e-

mail and browse the Internet almost 

exactly as though they were using a 

hard-wired POTS connection. Exter¬ 

nal modems are also available to bring 

RAM, ARDIS, and CDPD services to 

nearly any laptop. 

Take a close look at the neat little 

gadgets offered by RIM and Novatel. 

They may not be the whiz-bang com¬ 

municator of the future, but they’re a 

good first-order approximation of 

things to come. Besides, they’re here 

today and they do many neat things 

that could make life easier, for busy en¬ 

gineers and civilians alike. Eventually, 

products will be designed for a world 

where wireless connectivity is as com¬ 

mon as a laptop computer is today. 

Suddenly, catching up on your e-mail 

or shipping out a recently debugged 

piece of source code from the poolside 

doesn’t seem so farfetched after all. 
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Image Processing Boards Leverage 
PCI and Multimedia Technology 

Cost And Performance Benefits Of PCI And MMX Are 
Pushing VME And Proprietary Designs Into Smaller Niches. 
Jeff Child 

Image processing is still a board-level technology, and will continue to be for many years to come. 

That’s because each individual application can be 

very different from the next. Applications spam the 

gamut from bar-code readers, to automated print¬ 

ing inspection, to real-time medical imaging, to the 

imaging portion of military signal-processing sys¬ 

tems. Even the differences between scanning a pen¬ 

cil and a pc board can be 

quite different (see the 

opening illustration). 

While large volume 

consumer markets can 

invest in chip-level 

imaging solutions for 

multimedia, the indus¬ 

trial and high-end imag¬ 

ing markets still thrive 

on board-level subsys¬ 

tems. This is changing 

slightly as the image¬ 

processing applications 

leverage technologies 

like Intel’s Multimedia 

Instruction Set (MMX) 

on it’s Pentium and lat¬ 

ter processors (see 

“MMX technology accelerates machine vision algo¬ 

rithms,” p. 82). 

Because applications can vary so much, the bus 

architecture best suited to a particular application 

depends largely on the size of the problem. It's still a 

board-level game, and many high-end image-pro¬ 

cessing board makers are shifting to new processor 

and bus choices to improve their mix of computing 

muscle, bus bandwidth, and cost. 

PCI Sweeps In 
Perhaps the most sweeping technology shift in 

image processing is the move to the PCI bus. PCI 

offers a theoretical bandwidth up to 133 Mbytes/s. 

And, because PCI comes from the desktop PC 

world, the silicon for connecting to PCI is ubiqui¬ 

tous, inexpensive, and available in high volumes. As 

the performance and availability of PC-based im¬ 

age-processing products continue to increase, the 

gap between power and price will likewise shrink. 

This trend will lead many, if not most, image-pro¬ 

cessing applications to 

migrate away from the 

VME to the PCI bus. 

Image-capture and -

data acquisition boards 

are among the newest 

class of specialty boards 

to embrace PCI. 

The PCI bus is useful 

for imaging because it 

allows real-time trans¬ 

fer of an ample number 

of consecutive frames 

from the imaging board 

to the system memory. 

This has two benefits for 

system designers. First, 

on-board memory isn't 

required, since much 

less-expensive system RAM can be used. Second, 

with an imaging board acting as a PCI bus master, 

image data transfers to the CPU quickly, increasing 

overall processing time. 

Along such lines, a number of imaging board 

makers, including Data Translation, Matrox, and 

Coreco, have moved into the PCI frame-grabber 

board business over the past few years. Thanks to 

the bandwidth of PCI, a system’s host CPU can han¬ 

dle many of the image-processing functions. Some 

imaging applications, however, need more intelli¬ 

gence on the imaging board itself. 

Even if PCI’s full speed isn’t exploited, it still has 

Art Courtesy: Matrox 
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Acquire 1st 

frame Io frame¬ 

grabber memory 

33 ms 

Send 1st frame 

to host 

memory 4 ms 

Process 1st 

frame 29 ms 

1. The PCI bus offers considerable bandwidth between the frame grabber hardware and the 

host. According to Imaging Technology however, this doesn't mean you can eliminate the 

memory for the frame-grabber board. The diagram shows how on-hoard memory lets you 

send data in a single burst. The burst rate in this example is a mere 4 ms to send the entire 

frame to the host. That frees up 29 ms for processing. 

benefits for imaging. You’ve got a bus 

that theoretically lets you transfer 132 

Mbytes/s. When you implement some¬ 

thing, you find that it’s about 20 to 25 

Mbytes/s. But that’s still plenty for 

imaging. In monochrome imaging 

you’re moving data in the neighborhood 

of 12 Mbytes/s. You get the information 

digitized and over to the host a lot faster 

than you could with the ISA bus. 

Where's The Memory? 
PCI also effects the cost of board¬ 

level imaging. Because the ISA bus had 

been too slow, board makers were 

forced to put memory and display con¬ 

trollers on their boards to acquire and 

display images in real time. With PCI, 

you have a bus that’s fast enough so that 

you don’t need to do that. You just send 

the information straight over the bus 

right to the memory of your PC or to 

your VGA display card. 

Because you can do a real-time trans¬ 

fer over the PCI bus, you don’t need any 

memory on the frame grabber. Yet, you 

still see frame grabbers with on-board 

memory that aren’t really needed any¬ 

more. As the bus gets faster and the 

host gets smarter, a peripheral like a 

frame grabber doesn’t have to have as 

much responsibility. 

An important aspect for PCI image 

processing is bus mastering. PCI allows 

for burst mode transfers of all the data 

in a specific amount of time. To take ad¬ 

vantage of this, it’s important that the 

PCI imaging board has the capability to 

become a bus master. That way, it can 

control the bus and transfer the data 

when it needs to. 

Without bus mastering, other pe¬ 

ripherals on the PCI bus might tie the 

bus up. The burst mode tells the CPU to 

essentially sit back while the frame¬ 

grabber card takes over the bus to do 

the data transfer. If your imaging board 

isn’t a bus master, the CPU has to over¬ 

see the transfer. That’s an intensive 

task, so you’re really wasting a lot of 

CPU time. Many vendors are moving to 

bus-matering PCI imaging boards. 

While your PCI frame grabber is a 

bus master, the CPU can keep busy do¬ 

ing other tasks. As long as the frame 

grabber is a bus master, it can send the 

data over to a particular segment of 

memory, and the CPU can start work¬ 

ing on that data, doing some image pro¬ 

cessing. Meanwhile, the frame-grabber 

can get the next set of data, and load it 

into yet another segment of memory 

while the CPU is actively doing work on 

the previous data (Fig. 1). 

Data Translation’s latest PCI imag¬ 

ing product is the DT3152-LS line-scan 

frame grabber. As the newest member 

of the firm’s MACH Series of PCI 

frame grabbers, it’s an optimized ver¬ 

sion of the popular DT3152 variable¬ 

scan PCI frame grabber. The DT3152-

LS interfaces to RS-170, NTSC, CCIR, 

PAL, variable-scan, and line-scan video, 

and accepts signals and RS-422 inter¬ 

facing for DALSA, Loral/ Fairchild, 

and EG&G Reticon line-scan cameras. 

The DT3152 variable-scan PCI 

frame grabber was designed for imag¬ 

ing applications requiring both accu¬ 

racy and input flexibility. The board ac¬ 

cepts four monochrome inputs. Its 

Fidelity front end delivers what the 

company claims is highly accurate im¬ 

age processing that’s ideal for motion or 

time-lapse analysis. 

The DT3152-LS provides usera with 

access to the existing feature set of the 

DT3152 along with new line-scan func¬ 

tionality, making the board an ideal 

choice for applications where high-accu-

racy line-scan image capture is re¬ 

quired. Specific applications that can 

take advantage of line-scan functional¬ 

ity include Web inspection, bar-code 

reading, topography, and a wide range 

of other moving/gauging type applica¬ 

tions where line-scan cameras are com¬ 

monly used. 

Designers must be realistic about 

what can be done over the PCI bus. 

While many companies making PCI 

bus products quote numbers like 132 

Mbytes/s for a burst-mode transfer, 

very few chip sets are available that ac¬ 

tually support burst-mode transfera. To 

transfer information, you have to use a 

regulai- transfer mode, which consumes 

100% of the bandwidth of the PCI bus. 

System designers need close to that 

bandwidth to perform many of the op¬ 

erations required in many imaging ap¬ 

plications. A simple operation like aver¬ 

aging can’t be performed by the 

Pentium processor becuase it doesn’t 

have enough throughput. That’s one 

reason why you would want to put that 

kind of hardware onto the frame-grab¬ 

ber card itself. Other functions might be 

run-length encoded, which, with dedi¬ 

cated hardware, could be done in real 

time. Even something as simple as real¬ 

time image subtraction can’t be done 

with the Pentium. In that case you’d 

need hardware on the frame-grabber or 

image-processing card. 

A second reason for having more in¬ 

telligence on the imaging board is to off¬ 

load the host processor. In a process¬ 

control application, the host CPU is 

responsible for controlling other things 

in the external environment, like robot 

arms, solenoids, other measurement de¬ 

vices, data-acquisition devices and user 

interfaces. If the host is consumed with 

performing a convolution or edge-de¬ 

tection function on an image, it won’t 

have time to be as responsive as it 
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should in those environments. 

So far, Coreco is the only imaging¬ 

board vendor to embrace the TI C60 

DSP chip. A color and monochrome im¬ 

age processor, the Cobra/C6, features 

the TI TMS320C620 IC. With six ALUs 

and two multiplier units, 64 kbytes of 

on-die cache memory and an integrated 

software language for parallel process¬ 

ing, the C60 can execute 1600 MIPS. 

The heart of the Cobra/C6 architec¬ 

ture is the Image Gateway, an intelli¬ 

gent transfer controller custom-de¬ 

signed by Coreco to deliver high I/O 

throughput for multipass data trans¬ 

fers. Featuring seven I/O ports with a 

combined bandwidth of 1520 Mbytes/ s, 

the Image Gateway can simultaneously 

interconnect any five ports for a maxi¬ 

mum combined transfer rate of 720 

Mbytes/s. It can move image data 

rapidly to other devices on the board, 

including the Pixel Processor (a propri¬ 

etary processor used to accelerate 

point-to-point and neighborhood opera¬ 

tions). The Cobra/C6 features a 200-

Mbyte/s auxiliary bus known as the 

CAB to communicate image data to 

other processors, such as the 

Python/C6 multiDSP processor. 

Matrox’s Imaging Products Group is 

also expanding its offerings in PCI 

imaging. The Matrox Meteor-II pro¬ 

vides standard acquisition capabilities 

from NTSC, PAL, RS-170 and CCIR 

sources. Targeted at cost-sensitive ap¬ 

plications with no particular display re¬ 

quirements, this boardas well as others 

in the family can be used in conjunction 

with Matrox graphics accelerator cards 

for superior acquisition and display. 

A second family member is called the 

Matrox Meteor-II Multi-Channel. It 

captures images from analog interlaced 

or progressive-frame-scan RGB cam¬ 

eras; two-channel (double-peed) analog 

progressive-frame-scan monochrome 

cameras; or multiple-standard (RS-

170/CCIR) monochrome cameras. 

Hardware trigger support is available 

for asynchronous reset cameras used in 

inspection or other machine vision ap¬ 

plications requiring synchronization to 

external events. 

Matrox’s Meteor-II Digital model 

lets users take advantage of the better 

image quality typically available when 

using digital cameras. Interfacing 

color/monochrome single- or multitap¬ 

output digital-frame or line- scan cam¬ 

eras to PCs is supported in an RS-422 

format, and the newer EIA-644 LVDS 

standard being widely adopted by cam¬ 

era makers. An optional hardware mod¬ 

ule provides lossy or lossless motion 

JPEG compression/decompression for 

applications where storage space may 

be a concern, such as picture archiving 

and retrieving applications. 

An integral component of the Ma¬ 

trox Meteor-II boards is the custom-de¬ 

signed Matrox Video Interface ASIC 

(VIA). This controller first appeared on 

the Matrox Genesis PCI image proces¬ 

sor (Fig. 2). It provides real-time image 

reconstruction and reformatting capa¬ 

bilities. For example, Matrox’s VIA can 

take non-consecutive pixel data from 

time-multiplexed or multitap cameras 

and reconstruct the pixel data in mem¬ 

ory in real-time. 

Matrox’s VIA PCI bus master inter¬ 

face lets any Matrox Meteor-II board 

achieve real-time transfers to display 

or system memory at up to 130 

Mbytes/s for imaging. This controller 

also permits scatter-gather DM A op 

ation for more efficient use of syst 

memory. A VM Channel secondary ! 

interface, also under Matrox VIA c 

trol, provides an additional bidir 

tional data bus to off-board resour 

(other Matrox boards) without load 

down the PCI bus. 

Additional design concerns, such 

PCI latency, are addressed with 21 

Mbytes of on-board memory. This efl 

tively eliminates the possible im; 

data loss in a system with many PCI 

vices competing for bus bandwid 

Other features include an RS-232 se' 

interface and a power output. 

Optimizing For Machine Vision 
Frame grabbers made to display im¬ 

ages usually have an on-board VGA 

adapter and mix the video and graphics 

together. They usually accept 

NTSC/PAL video in standard formats, 

without strobes and triggers. They 

have PCI bus interfaces, but the mer 
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2. Matrox's Genesis-LC offers analog data acquisition at a rate of up 

to 140 MHz, up to 32 bits digital at up to 30 MHz, and frame or line 

scan input at up to 64k pixels per line and 64k lines. As many as 4 

channels of data can be acquired at once. The board performs a 

sustained capture operation to the display and transfers data to 

system memory at a rate of over 100 Mbytes/s for simultaneous 

visualization and processing of data. 

3. Designed specifically for machine vision appications, the PC Vision 

board from Imaging Technology sports 2 Mbytes of on-board VRAM 

for buffering image data between the camera and host PC system. 

This feature allows image transfers over the PCI bus 10 times faster 

than competitors' products, leading to simultaneous acquisition and 

processing of data. The on-board memory also assures that image 

information will not be lost during transfer to system memory. 

ations, where the system is always 

waiting to get the next instruction or 

piece of data. 

Pipelining has a further advantage in 

that it’s deterministic. You know that a 

certain piece is doing a certain job at a 

certain time. As a result, it’s a little eas¬ 

ier to figure out how to build a pipeline 

that’ll do a certain job within a certain 

time constraint. 

Datacube’s latest pilelined image¬ 

processing board is the mvPower-PCI. 

It combines a high-performance em¬ 

bedded CPU with Datacube’s pipeline 

processing technology. The dedicated 

mvPower-PCI vision processor con¬ 

trols all machine-vision functions, in¬ 

cluding image acquisition, pyramiding, 

fast normalized correlation, metrology, 

morphology, blob analysis, projections, 

and pixel counting—all at the highest 

precision and speed levels available to 

the machine vision market today 

claims Datacube. 

The full-length, single-slot PCI 

board combines specialized image-pro¬ 

cessing components and an embedded 

PowerPC 740 CPU. The mvPower-PCI 

has been designed to accommodate 300-

and 166-MHz PowerPC 740 processors, 

and 500-MHz processors in the future. 

With an enhanced cache, these proces¬ 

sors provide high-speed data access. 

At a 40-MHz pipeline rate, image 

data can be pipelined directly to Pow¬ 

erPC memory and/or a VGA graphics 

card (across a VAFC interconnection). 

In addition, a 640-by-480-pixel image 

can be transferred directly from system 

memory across the PCI bus in less than 

4 ms in the burst mode, with mvPower-

PCI acting as a busmaster. The result is 

exceptionally-fast execution of all ma¬ 

chine-vision algorithms and fast, direct 

image access. 

In applications such as controlling a 

pick-and-place machine, the division of 

responsibility between the host CPU, 

motion-control cards, and mvPower-

PCI enables greater system through¬ 

put. The host CPU can be dedicated to 

the operator’s console and overall con¬ 

trol, while the separate vision processor 

handles complex vision algorithms. 

The mvPower-PCI is equipped with 

four of Datacube’s custom image pro¬ 

cessing ASICs: an Arithmetic Unit 

(AU) and three Virtual Surface Image 

Memory (VSIM) modules. In addition 

to storing images in memory, VSIM 

memory is capable of carrying out cer¬ 

tain important image-processing func¬ 

tions. The AU is a built-in arithmetic 

processor and crosspoint switch that’s 

been fine-tuned specifically for image 

processing. The three image memories 

are 4 or 16 Mbytes each, for a total of up 

to 48 Mbytes. It has 16 Mbytes of 

DRAM for the CPU and utilizes the 

PC’s VGA card’s flash ROM (typically, 4 

Mbytes). 

For many advanced image-process¬ 

ing applications, you need more pro¬ 

cessing power than a single processor 

can provide. Even with the newer gen¬ 

eration of DSPs and the multiple in-

struction-per-clock, and wide-word ar¬ 

chitecture, you’re still limited in terms 

of what you can cram through. That’s 

why many imaging applications need 

boards with multiple DSPs. This 

means you have to combine processing 

elements in a way that makes efficient 

use of communications and processor 

bandwidth. Still, the overall cost of 

DSP-based systems tends to be less 

because you’re using commercially 

available chips. 

Rather than make a tradeoff be¬ 

tween the pipelined and the DSP-based 

approach, another option is a hybrid 

system. This architecture makes sense 

when, for example, you’re dealing with 

an image that’s Ik by Ik pixels, and 

within it, there’s an object you want to 

analyze. F or instance, you may want to 

decide if the object is square or round. 

In the hybrid system you can do prepro¬ 

cessing in a pipeline to identify the ob¬ 

ject. Then,only the pixel data that 

makes up that object is sent to the DSP 

side for analysis. 

New DSP Choices 
Among the makers of high-end DSP¬ 

based image-processing boards, there 

are many architectural twists. Many 

vendors are shifting to new processors, 

and new types of buses and intercon¬ 

nects. For years, Intel’s i860 RISC 

processor was the engine of choice for 

processor-based advanced image pro¬ 

cessing. Companies like Alacron, Mer¬ 

cury Computers, CSPI, and Sky Com¬ 

puters, have long histories making 

i860-based accelerator VME cards, 

with 4,8, and 16 processors per board. 

BOARDS & BUSES IMAGE-PROCESSING BOARDS 
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Unfortunately, Intel has no plans to 

offer a follow-on to the nine-year-old 

i860 processor. The fact that there’s not 

a long family of i860s planned will limit 

its design wins on new projects. That 

has pushed some i860-board makers to¬ 

ward newer DSP architectures like 

Analog Device’s 21060 SH ARC and 

Texas Instruments’TMS32G80. In 

some cases, the PowerPC 603 RISC 

chip is getting designed-in to work in 

concert with these newer DSPs. Even 

the TI C60 DSP. while designed for the 

telecom market, has been seeing some 

interest in the imaging world. 

In general, the major DSP IC ven¬ 

dors have chip roadmaps heading in a 

direction different from what image¬ 

processing board makers require. DSP 

IC makers like Texas Instruments and 

Motorola are putting their efforts more 

into digital communications, hand-held 

assistants, and set-top boxes. Those 

aren’t the types of processors needed to 

do medical imaging, radar or sonar. 

Mercury Computers is among those 

embracing a SH ARC/ PowerPC combo 

architecture: together, they fill the gap 

left by the i860. They’re moving to han¬ 

dling the DSP-intensive parts of an ap¬ 

plication with a SHARC and the RISC¬ 

intensive parts with a PowerPC 603, 

603e, and 604. 

F or its part, CSPI has also moved to 

the SHARC. The SHARC DSP has a 

set of link ports, which allow it to com¬ 

municate with several other SHARCs. 

CSPI’s MAP series boards let the link 

ports interconnect in a cluster. This al¬ 

lows you to write an algorithm where 

the SHARCs share data with one an¬ 

other, but everything comes in and out 

through the traditional I/O channels. 

Users can access these link ports in 

multiple boards. If the algorithm and 

data flow require more than eight 

processors, they can go up to 16 and 

share1 data that way. 

The MAP-1310 and MAP-1311 mul¬ 

tiprocessors deliver a robust, high-per¬ 

formance DSP/RISC platform to imple¬ 

ment real-time, floating-point intensive 

processing solutions. These 6U VME 

products combine PMC-based SHARC 

TM 21060 processors with the 603 Pow¬ 

erPC. The 1310 offers four clustered 

SHARC processors and space for a 

third-party PMC I/O or graphics board. 

The 1311 delivers the processing 

power with eight SHARCs. These com¬ 

binations achieve synergy from the 

SHARC’s high-MFLOPS/Power Den¬ 

sity ratio and the versatile general-pm-

pose PowerPC. While the SHARC 

chips provide the DSP speed, the Pow¬ 

erPC provides system-level and clus¬ 

ter-management services. The PMC 

format allows you to create flexible sys¬ 

tem solutions with available third-party 

PMC modules. 

Continuing to exploit the PowerPC 

architecture, last fall Sky Computers 

announced its 2-GFLOPS Excalibur 

multiprocessor daughtercard. Excal¬ 

ibur’s card is based on the new Pow¬ 

erPC 740 microprocessor, the third gen¬ 

eration of PowerPC processors. Each 

Excalibur card includes four PowerPC 

740 microprocessors and up to 256 

Mbytes of DRAM. 

A single Excalibur card on a 6U 

VME motherboard delivers 2 Gflops of 

pertonnance. Four Excaliburs on a 9U 

VME motherboard delivers GFLOPS, 

with total performance in a single VME 

chassis of a record-breaking 128 

GFLOPS. The key to accessing this su¬ 

perior processing performance is the 

PowerPC 740 microprocessor’s mem¬ 

ory access rate of 83.3 MHz at 64-bits 

wide. The combination of 2 GFLOPS 

and 2.66 Gbytes/s makes The Excalibur 

daughter card ideal for very demanding 

image and signal-processing applica¬ 

tions, such as radar, sonar, medical 

imaging, and image analysis. 

A prime advantage of the Excalibur 

card is its fast access to large amounts of 

memory at three levels. Each PowerPC 

microprocessor is coupled to its own 

bank of 32-or 64-Mbytes of SDRAM 

that’s accessed over the processor’s 

memoi-y bus at 667 Mbytes/s. Memory 

from other processors can be accessed 

over the daughtercard at the same 667-

Mbyte/s bus. Global memoi-y and mem-

ory on other compute daughtercards is 

accessible through the 320-Mbyte/s 

SKYchannel interface. 

Sky Computer chose the PowerPC 

740 microprocessor because of its 83.3-

MHz external bus. This feature is more 

critical to overall application perfor¬ 

mance than the processor clock speed, 

says Richard Jaenicke, director of mar¬ 

keting. Ever-increasing clock speeds 

can cause high-performance applica¬ 

tions to become memory-bandwidth 

limited. Older designs that connect a 66-

MHz external bus to ordinary page¬ 

mode DRAM, or EDO DRAM, will 

have one or more wait-states bringing 

the effective access rate down to 33 

MHz or less. Sky’s SDRAM design at 

83.3 MHz represents a significant ad¬ 

vance in overall performance. 

For it’s part, Alacron has also em¬ 

braced the SHARC with it’s FT-Domi-

nator FT-2106x Series. The FT-Domi-

nators are commercial off-the-shelf 

systems intended for use in distributed, 

compute-intensive, high-data-rate ap¬ 

plications in both the commercial and 

military domains. 

The FT-Dominator series provides a 

very high degree of scalability. Inter¬ 

nally, each FT-Dominator supports 

from 1 to 96 ADSP-2106x SHARC 

processors. A single FT-Dominator 

may be employed as a PCI or VME ac¬ 

celerator in a desktop workstation, 

while multiple 6U and 9U VME FT-

Dominators may serve as compute 

nodes in a high-performance server or 

distributed system. 

The first product in the FT-Domina¬ 

tor series provides both VME64 and 

PMC interfaces. Through the FT-Dom-

inator’s PMC interface, the SHARCs 

can DMA directly to Myrinet, a net¬ 

work providing full-duplex communica¬ 

tion in excess of 1 Gbit/s, which is ten 

times the speed of fast Ethernet. 

Alacron’s FT-Dominators can be em¬ 

ployed in in-cabinet clusters connected 

by a Myrinet Sy stem-Area Network 

(SAN) or serve as compute nodes in 

large distributed systems connected by 

a Myrinet LAN. 

The first product in the FT-Domina¬ 

tor series is a scalable array of up to 8 

SHARC processors, interconnected us¬ 

ing Alacron’s Dual Ported Local Mem¬ 

ory (DPLM) architecture. The DPLM 

design eliminates processor contention 

for off-chip memoiy, allowing the mem¬ 

ory bandwidth of the SHARC array to 

scale linearly with the number of 

SHARC processors. A two-dimen¬ 

sional DMA engine isolates the 

SHARC array from the system bus, 

shielding it from the impact of system 

bus traffic, while doing data movement 

and scatter gather operations. 

Still despite the fact that PCI-based 

boards have become entrenched in the 

off-the-shelf image-processing market, 

VME-based boards continue to hold 

sway in many applications. The tried 

and true VME bus continues to offer 

high-end designers the greatest flexi¬ 

bility in I/O options, processors, scala¬ 

bility, and performance. 



A picture is worth a thousand points 
in a time interval measurement. 

SR620 Output 

f he SR620 brings graphic statistical analysis 
to time interval and frequency measurements. 
The SR620 shows you more than just the mean 
and standard deviation - multimode frequency 
distributions or systematic drift for example. 
Histograms or time variation plots are displayed 
on any X-Y oscilloscope, complete with 
Autoscale, Zoom, and Cursor functions. 
Hardcopy to plotters or printers is as easy as 
pushing a button. 

HP5370B Output 
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Of course, the SR620 does everything else you'd 
expect from a high resolution universal counter, 
such as frequency, period, time interval, pulse 
width, rise / falltime, and phase measurements. 
The SR620 offers 25 ps single-shot time and 11 
digit frequency resolution and complete statistical 
analysis, all for a fraction of the cost of comparable 
instruments. 

For the whole picture, call SRS and ask about the 
SR620. 

«¿20_ $4950 
• 4 ps single shot least significant digit 
• 25 ps rms single shot resolution 
• 1.3 GHz maximum frequency 
• 10 9 Hz frequency resolution 
• Sample size from 1 to 1 million 
• Frequency, period, time interval, phase, 

pulse width, rise and fall time 
• Statistics - mean, standard deviation, 

min max, and Allan variance 
• Analyzer display on any X-Y oscilloscope 
• Hardcopy to printer or plotter 
• GPIB and RS232 interfaces 
• Optional oven timebase 

SRSJ STANFORD RESEARCH SYSTEMS 
1290 D Reamwood Avenue, Sunnyvale, CA 94089 TEL (408) 744-9040 FAX (408) 744-9049 

WWW: http://www.srsys.com E-MAIL: info@srsys.com 
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PRODUCT INNOVATION 

Disk-Drive Chip Pushes 
Integration Barriers 
HDD Chip Set Hits Milestone By Combining 
Read-Channel Logic, A Disk Controller, And 
An Open-Architecture Processor. 

Jeff Child 

Disk-drive electronics have always 

ridden the leading edge of mixed-

signal semiconductor integration. 

The pressure to shrink costs and size, 

particularly in the sub-$1000 and mo-

bile-PC markets, drives the demand for 

lower-chip-count solutions. 

Along such lines, Cirrus Logic, Fre¬ 

mont, Calif., has announced a hard-disk-

drive (HDD) chip set that boasts two 

firsts. Called the CL-SH8665, it’s the 

first product to integrate a microcon¬ 

troller, ATA disk controller, and read 

channel on one chip. And, it’s the first to 

use an open architecture processor, the 

ARM, as the microcontroller. That mile¬ 

stone may have implications that go be¬ 

yond the traditional PC market. 

Cirrus Logic is currently the leading 

supplier of disk-drive chips, having 

shipped over 30-million HDD read 

channels in 1997. Dataquest forecasts 

the desktop HDD market to grow from 

120-million units in 1998 to 190-million 

units by 2001. 

Pieces Of The Puzzle 
The CL-SH8665 combines a number 

of Cirrus Logic’s building blocks. These 

include a partial-response-maximum-

likelihood (PRML) read channel for re¬ 

liable data acquisition, an Ultra DMA33 

disk controller for high-speed data 

transfers, and an ARM 32-bit processor 

core to handle both system and servo 

control functions (see the figure). Be¬ 

cause the chip already integrates servo 

logic into its disk controller, and the 

ARM processor includes program 

memory, the only system functions 

needed to create a complete HDD de¬ 

sign are the preamp, motor drivers, and 

buffer memory. 

By using an open processor architec¬ 

ture from ARM Ltd., Cambridge, U.K., 

Cirrus Logic hopes to introduce an open 

programming environment and a new 

supplier choice in mass storage. The 

controller on disk drives has tradition¬ 

ally been a proprietary microcontroller 

or digital signal processor. An ARM¬ 

based chip solution allows drive makers 

to select from most major semiconduc¬ 

tor suppliers, rather than a single 

source or closed technology. 

HDD firmware can entail a multimil-

lion-dollar development effort—and 

ARM protects that investment, while 

offering unmatched opportunities for 

HDD OEMs to leverage their designs 

long term. The open ARM architecture 

has been embraced by 29 licensees 

worldwide, including most of the major 

semiconductor suppliers to the mass¬ 

storage market. 

The ARM 32-bit RISC core proces¬ 

soroffers sufficient performance to take 

on both the microcontroller and servo 

control functions in HDD designs. The 

core dissipates very little power, and 

fits within a small die size. 

In addition to offering an optimizer! 

hardware solution, ARM provides very 

efficient software and code develop¬ 

ment. For example, to minimize mem¬ 

ory size and overall system cost, ARM 

increases code density by automatically 

compressing frequently used system in¬ 

structions from 32- to 16-bits. Mean¬ 

while, ARM’s C-Language compiler 

generates efficient code, reducing 

firmware code development time (com¬ 

pared to writing in assembly language). 

Combining the ARM Thumb core 

with the micro-DSP assist logic pro¬ 

vides enough bandwidth to manage 

servo and spindle control, as well as disk 

controller and other drive functions. 

The ARM Thumb architecture allows 

16-bit instructions to execute within the 

32-bit processor core, reducing the 

firmware code size with no penalty in 

performance. For critical functions, 

such as servo processing or interrupt 

handling, 32-bit instructions can be em¬ 

ployed. 

A high-speed, 16-bit external bus is 

The CL-SH8665 integrates an ARM microcontroller, PRML read channel, and an ATA disk 

controller. The chip needs only flash memory, EDO DRAM buffer memory, a preamplifier, and a 

power driver to make up the complete drive electronics for an ATA disk drive. 



All roads 
lead to 
AMI... 

now that LSI Logic® has discontinued 
its 1.5,1.0 and 0.7 micron ASIC processes 
Roads well traveled by MOtOFOlä customers who made the right 

turn when Motorola recently exited their gate array business and 

endorsed AMI to support their customers. For long-term 
process support down to 0.5 micron, LSI customers can follow 
the same fast track. With OVCt 10 years experience in the 
translation business and over 1,000 netlist conversions, 
nobody does ASIC-to-ASIC conversions better or is as COSt effective 
as AMI. Simply provide us with a netlist and simulation data. Following 

verification, you'll see prototypes in less than 3 weeks 
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BOARDS & BUSES DISK-DRIVE CHIP 

used to fetch instructions from flash 

memory. Data memory can be accessed 

through the internal SRAM, or by us¬ 

ing a portion of the buffer memory with 

direct processor access via the disk con¬ 

troller. 

CMOS Read Channel 
CL-SH8665’s read-channel core is 

manufactured in standard CMOS. Cir¬ 

rus Logic’s PRML technology lets 

HDD manufacturers increase a drive’s 

platter storage capacity, thereby reduc¬ 

ing the number of plattere. This, in turn, 

reduces the cost per-megabyte of next¬ 

generation desktop drives. The read¬ 

channel core is currently manufactured 

in 0.35-pm standard CMOS, and can 

transfer data at 300 Mbits/s. When 0.25-

pm solutions, now under development, 

become available, they will boost the 

core’s data transfer rate to 500 Mbits/s. 

The chip’s read-channel logic is a 

sampled-amplitude, digital read/write 

channel that provides a flexible, syn¬ 

chronous read path for high-density, 

magnetic disk drives. This block has a 

programmable architecture and cali¬ 

bration feature that allows the channel 

parameters be tuned to characteristics 

of each drive, head, anil zone. High 

disk-drive rates—up to 245 Mbits/s 

along the read channel—and erasure 

pointers are supported. 

An on-chip frequency synthesizer 

provides all of the clock frequencies re¬ 

quired for three system power modes. 

Automatic clock disabling of idle sub¬ 

systems saves even more power. 

Customize Away 
A Cirrus Logic HDD controller 

core is integrated into the CL-SH8665 

platform, but can be easily replaced 

with a drive OEM’s custom controller, 

if desired. The Cirrus Logic HDD core 

contains an ATA-4 host intertace with 

Ultra DMA33 Mode, which enables 

data to be buret from the HDD to the 

host at 33.3 Mbytes/s. This interface 

lets the host CPU retrieve data faster, 

freeing it to handle other tasks while 

eliminating the performance bottle¬ 

neck associated with sequential 

streaming applications, such as video 

playback. 

The hard-disk controller logic offers 

full hardware support of the ID-less 

architecture, including automatic sec-

tor-pulse generation, logical sector 

mapping, and on-track defect manage¬ 

ment. Buffer bandwidth using EDO 

DRAM of up to 64 Mbytes/s can sus¬ 

tain host data rates of 33.3 Mbytes/s in 

Ultra DMA mode 2, and disk data 

rates up to 260 Mbits/s. 

Advanced error-correction-code 

(ECC) logic provides 5-byte error cor¬ 

rection, and can correct a single-burst 

error of 113 bits, or a double-burst er¬ 

ror of 49-bits on the fly. Designers can 

achieve more ECC capability using 

off-line firmware correction and era¬ 

sure pointer support. 

Pricing and Availability 
The first product in the CL-SH8665 plat¬ 

form is implemented in a 0.35-mm, 3.3-V 

CMOS process. Scheduled to sample in the 

third quarter of1998 in 208-pin LQFP pack¬ 

ages, the device urill be available in volume 

quantities by early in the fourth quarterat 

$15 each in quantities of 100,000. 

Cirrus Logic Inc., 3100 West Warren 

Ave.. Fremont, CA. 95538; (510) 226-2001; 

www.cirms.com. 

CIRCLE 495 
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Penton Research Services 
1100 Superior Avenue • Cleveland. OH 44114-2543 

Call: 216.696.7000 Toll-free: 800.736.8660 
Fax: 216.696.8130 

E-mail: research@penton.com 
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Get the Embedded Computer you want. 

Select the Processor support you 

that is 

200-333 MHz 
CompactL’CI shown 

Pentium Pro 
Pentium MMX 
Pentium II 

RIGHT for you. 
Pentium 1' is Intel's cornerstone processor for 
high-speed, performance-based computing. 

The Pentium Pro processors were designed to 
significantly exceed the performance of the 200 MHz 
Pentium processor using the same die geometry. Test 
results measure a 33 percent faster clock speed than 
a Pentium processor. 

The Pentium MMX1'1 class of processors offers 200 
to 233 MHz of speed. A Pentium MMX-equipped 
processor (Megahertz-for-Megahertz) is up to 
20 percent faster than a Pentium non-MMX processor. 

Pentium II processor family speeds range from 233 
to 333 MHz. The Pentium II processor family’s 
significant performance improvement over previous 
Intel-architecture processors is based on the seamless 
combination of the P6 microarchitecture and Intel 
MMX media enhancement technology. 

The new AMD-K6 offers 233 to 300 MHz of 
speed. This is AMD’s sixth generation of providing 
high performance at an affordable price. 

With the MMX multimedia extension, the K.6 is 
capable of impressive audio and graphics-related 
performance. 

need! 

www.vmic.com • info@vmic.com \ 
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STANDARDS WATCH 

CompactPCI Thrives 
In The Outsourcing Era 
Joe Pavlat, PCI Industrial Computer Manufacturers Group 

CompactPCI is becoming an in¬ 

creasingly popular system-plat¬ 

form choice. It combines modular¬ 

ity, ruggedness, low-radiated 

emissions, relatively low cost, and a 

wide range of available CPUs, as well 

as the operating systems that run on 

them. High I/O density greatly en¬ 

hances the flexibility of applications. 

Emerging hot-swap abilities are par¬ 

ticularly attractive for critical telecom 

and datacom applications that can’t 

tolerate long down times. 

The march in our industry toward 

faster, better, newer, and less-expen¬ 

sive solutions is relentless. However, 

three additional forces also affect 

CompactPCI’s popularity: outsourc¬ 

ing, open standards, and the evolution 

of those standards. 

Outsourcing 
The effort to dramatically reduce 

product development, time-to-mar-

ket, and cost is often driven by narrow 

market windows for new-product fea¬ 

tures. The PC market has thrived for 

years in that environment, but it’s rel¬ 

atively new to the telecom world. 

Companies are thus concentrating on 

core competencies, buying what they 

can rather than building their own. 

Today’s fast PCI circuitry—the 

backbone of virtually all high-perfor¬ 

mance computing—is more difficult to 

design than older TTL technology. 

PCI’s controlled impedance and trans-

mission-line characteristics, coupled 

with the need to perform prelayout 

and post-layout simulations, lead 

many engineers and project managers 

to buy rather than build. And, 100-

MHz, front-side, processor-to-mem-

ory buses are not for the faint of heart. 

Open Standards 
The urge to outsource moves equip¬ 

ment builders to insist on open archi¬ 

tectures, like CompactPCI. They are 

not controlled by a single supplier. Use 

of standards improves interoperabil¬ 

ity and increases the number of avail¬ 

able suppliers, which, in turn, pro¬ 

motes competition and lowers prices. 

By building equipment that uses 

an open architecture, OEM’s can con¬ 

centrate on the features of the boards 

and systems they buy. Simply, they 

don’t have to worry about the poten¬ 

tially negative consequences of being 

tied to a single supplier. Again, this 

has been a given in the PC market for 

a long time, but it’s relatively new for 

much of the industrial and telecom 

markets. 

Standards Setting 
Reflecting these market trends, 

the way standards are developed and 

presented is also changing signifi¬ 

cantly. Historically, computer stan¬ 

dards emerged from organizations 

like ANSI or the IEEE. They pro¬ 

vided a stable, open process that gen¬ 

erally ensured a balance between 

supplier and user interests. But the 

processes are slow. Typically, individ¬ 

ual companies with vision developed 

open specifications, and then gave 

them up to the world—through a 

standards organization. That’s how it 

worked with Hewlett-Packard and 

GPIB (HP-IB), Intel and Multibus, 

IBM and ISA, etc. 

Today, dominant technologies usu¬ 

ally come from industry consortia 

comprising industry experts in a par¬ 

ticular area. Examples include the 

PCI Industrial Computer Manufac¬ 

turers Group (PICMG); the PCI Spe¬ 

cial Interest Group (PCI SIG), which 

maintains the core PCI specification; 

the 120 SIG; the Enterprise Com¬ 

puter Telephony Forum (ECTF); and 

the protocol engineering and devel¬ 

opment arm of the Internet, the In¬ 

ternet Engineering Task Force 

(IETF). Such bodies generally stay 

focused on a technology, and tend to 

work quickly. 

Industry consortia are proving to 

be better at advancing new technolo¬ 

gies. Their specifications form critical 

mass during the process of develop¬ 

ment, or they aren’t completed. They 

also tend to quickly stabilize a tech¬ 

nology by proliferating it in the mar¬ 

ket. This has the added benefit of fo¬ 

cusing the technology on real-world 

problems. In a broader sense, they re¬ 

flect the “eat or be eaten” nature of to¬ 

day’s computer marketplace. 

The continuing move toward 

shorter development times (which 

sparked the outsourcing trend) could 

easily double or triple the size of the 

embedded, non-desktop market for 

boards and systems within five years. 

As equipment builders buy more of 

their solutions on the open market, ar¬ 

chitectures like PCI and Compact¬ 

PCI, developed by fast moving indus¬ 

try consortia will play a dominant role. 

PICMG was formed in 1994 to de¬ 

velop open standards that apply PCI 

technology to non-desktop applica¬ 

tions like telecommunications and in¬ 

dustrial control. It developed the Pas¬ 

sive Backplane PCI-ISA specification 

in 1994 and the CompactPCI specifica¬ 

tion in 1995. PICMG has more than 

380 members and affiliates operating 

in Europe, Japan, and China. The 

group is now focusing on extensions 

such as the recently released Com¬ 

pactPCI Computer Telephony Specifi¬ 

cation, and the soon-to-be-released 

CompactPCI Hot Swap spec (ELEC¬ 

TRONIC Design, May 13,1998, p. 109). 
Due for release later this year, revi¬ 

sion 3.0 will make hot swapping a fun¬ 

damental part of the core specifica¬ 

tion, and define a number of important 

I/O definitions and extensions. 

PICMG has been working with the 

Enterprise Computer Telephony Fo¬ 

ram (ECTF) to craft a version of the 

H.100 telephony bus specification for 

CompactPCI. Version H.110 will ran 

across the upper connectors on a 6U 

CompactPCI card, and put the voice 

bus on the backplane. Under the lead¬ 

ership of Lucent Technologies’ Steve 

Hall, the group has done extensive, 

detailed backplane simulations to de¬ 

fine the specification. This standard is 

expected to cause the first real step 

function of volume shipments of Com¬ 

pactPCI cards, because it will let com¬ 

puter telephony board vendors start 

making compatible boards. 

Joe Pavlat is director of strategic 

planning for the Motorola Computer 

Group and president of PICMG. He 

can be reached at (408) 646-3511; fax 

(408) 646-3520; e-mail: Joe_Pavlat@ 

mcg.mot.com. 
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D03316HC Series 
Inductance: 0.33 - 33 pH 

I sat up to 20 A 
Irms up to 16 A 

Designer's Kit C126 $45 

D05022HC Series 
Inductance: 0.78 -10 pH 

.’sat up to 30 A 
Irms up to 15 A 

Designer's Kit C113 $60 

D03340 Series 
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D05022 Series 
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These high current power inductors 
will take up to 16 A rms 

Today's low-voltage, high-current applications require a new 
breed of magnetics. And Coilcraft is ready with four families of 
high efficiency inductors. 

You'll find L values from 0.33 to 1000 pH, saturation cur¬ 
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The BUSiness Report 

No Free Lunch In Multiprocessing 

There are millions of applications 

for single-processor computers in 

both the embedded and commer¬ 

cial markets. Many sophisticated ap¬ 

plications could benefit from a multi¬ 

processor architecture. But, when we 

start hooking processors together, we 

open a large can of worms. New per-

formance/scalability trade-offs, in¬ 

creased hardware/software complexi¬ 

ties, and higher costs are only a few of 

the wriggly creatures that come 

crawling out. 

Depending on the resources that 

the CPUs share, multiprocessing ar¬ 

chitectures fall into three basic 

classes: shared everything, shared 

nothing, and shared something. How¬ 

ever, the way these resources are 

shared between processors further 

complicates matters. 

In a purist example of shared-

everything architectures, multiple 

processor cards on a bus share mem¬ 

ory resources, communications chan¬ 

nels, and I/O interfaces. In this sym¬ 

metrical multiprocessing (SMP) 

model, each CPU arbitrates for the 

common shared path (the bus), and 

completes its transactions. Then, the 

next CPU controls the bus for a pe¬ 

riod. Increasing CPUs on the bus 

raises system performance to a point. 

But SMP systems don’t scale well 

above four CPUs, due to the con¬ 

tention for bus mastership. 

Processors in an SMP system typi¬ 

cally share one copy of the operating 

system. The main drawbacks to SMP, 

besides limited scalability, are the 

many “single points of failure” that ex¬ 

ist with so many shared resources. 

The benefit of SMP is that application 

code can run on any CPU in the sys¬ 

tem without software changes. 

To eliminate the contention prob¬ 

lem, you could install a broadcast 

mechanism or reflective memory. 

Here, all CPUs have their own pool of 

resources, but share a specific mem¬ 

ory block. If any CPU changes the val¬ 

ues of the shared memory, that data is 

sent to all the CPUs. That is, memory 

changes are reflected to the other 

CPUs. This scheme is very efficient 

because all transactions are writes. 

But when all the CPUs try to change 

the shared data, you’ll have a bot¬ 

tleneck on the broadcast path. 

Every CPU works with old data 

until all the updates are com¬ 

pleted. Reflective memory 

systems are scalable, but 

true performance is in¬ 

versely proportional to 

the amount of data 

shared. 

Massively parallel 

processing (MPP) is a 

shining example of a 

shared-nothing archi¬ 

tecture. Each CPU has 

redundant resources to avoid any 

single point of failure in the sys¬ 

tem. For many commercial appli¬ 

cations, such as on-line 

transaction processing, 

this structure makes a lot 

of sense. 

NUMA means that when 

a CPU wants a copy of 

data shared between 

processors at a specific 

address, the data could 

actually be at another 

address in the system. 

An elaborate set of 
RAY ALDERMAN 

its own resources (memory, OS code, 

I/O channels, etc), and communicates 

with other processors through dedi¬ 

cated connections. The Transputer ar¬ 

chitecture using DS-Links for inter¬ 

processor communications (IPC) is the 

model for shared-nothing systems. 

MPP is highly scalable, but it intro¬ 

duces tremendous software complex¬ 

ity: parallelizing the application code. 

The message-passing interface be¬ 

tween the many CPU’s slows things 

down to a snail’s pace compared to 

SMP. While the aggregate perfor¬ 

mance of an MPP system is huge, the 

realized performance is inversely pro¬ 

portional to the number of processors 

sharing data. This behavior simply 

proves The Great Multiprocessing 

Paradox: There are no free lunches in 

multiprocessor architectures. 

The shared-something category in¬ 

cludes three models: networked 

processors; clustered processors; and 

nonuniform memory-access architec¬ 

tures (NUMA). The networked-

processor model looks a lot like SMP, 

except that the shared path is the net¬ 

work connection. Each node has its 

own hardware resources and copy of 

the operating system like the MPP 

shared-nothing systems. 

Clustering, on the other hand, is 

quite similar to MPP. Each computer 

has its own resource pool, and com¬ 

municates with the other CPUs 

through a dedicated channel. This ar¬ 

chitecture is used mostly in critical 

applications. If one CPU fails, an¬ 

other in the cluster takes over the ap¬ 

plications that were lost. Clustering 

is expensive because it employs many 

memory directory chips and software 

scattered throughout the system trans¬ 

lates all the addresses until the system 

finds the desired data. Some NUMA ar¬ 

chitectures use this “directory-cache-co¬ 

herence” model very effectively. How¬ 

ever, the more CPUs you add, and the 

more data you share, the lower the real¬ 

ized throughput of the system. Most 

NUMA systems share either memory 

or disk storage. 

As we continue to learn about the 

behavior of these multiprocessing ar¬ 

chitectures, perhaps combining the 

best parts of several models will elimi¬ 

nate some of the performance, scalabil¬ 

ity, and software-portability problems. 

The performance degradation will de¬ 

crease as we scale the number of 

processors. We’ll do this by hooking 

four processors up with the SMP 

model in a quad, and then connecting 

multiple quads with dedicated mes¬ 

sage-passing connections. Sequent, 

Beaverton, Ore., has done this with its 

NUMA-Q architecture. The trick is to 

share as much data as possible inside 

the quad, and as little as possible on the 

message-passing links. 

Ultimately, MPP shared-nothing 

systems will disappear. Hybrid NUMA 

shared-something systems, using SMP 

blocks hooked together with dedicated 

message-passing links, are inherently 

more efficient. The basic problem is 

that reads kill performance, no matter 

how you link the processors. And 

writes require huge amounts of band¬ 

width to avoid bottlenecks. 

Ray Aiderman is the executive di¬ 

rector of VITA. He can be reached at 

exec@vita.com. 
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infrastructure and more. All while leveraging 
our CompactPCI expertise in both NEBS 
and ETSI system platforms. Plus delivering 
solutions that fit into a variety of software 
environments—including Solaris, Windows NT‘ 
or hard real time. So hit the ground running 

We know the ropes in both. 
CompactPCI and telecom. So take 

advantage of our unmatched expertise and 
get to market faster, more affordably. 

W e’re now partnering with many of 
the world’s largest telecom equipment 

manufacturers to deliver CompactPCI 
technology that meets their product strategies. 
In fact, Force Computers regularly exceeds 
the stringent quality requirements of top 
companies around the globe. We’ve reached 
this level oí success by deploying innovations 

READER SERVICE 12S 
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WHAT'S ON BOARD 

With cycle times as quick as 3.3 ns, the CXK77B series of 4-Mbit late-write syn¬ 

chronous SRAMs from Sony Semiconductor Company of America, San Jose, 

Calif., are among the fastest commercially available SRAMs. The memories 

can operate at system clock speeds of up to 300 MHz, which is about 27% 

faster than the 4-Mbit devices the company released last year. The new chips 

are well-suited for use in workstations, mainframes, and high-throughput 

buffer applications in network routers, hubs, and backbone switches. The 

late-write devices make data available one clock cycle after the address and 

control signals switch, thus eliminating the need for a bus-tum-around cycle 

when changing from a read to a write operation. Input registers, output reg-

isters/latches, and a one-deep write buffer are all included in the memories, as 

well as four programmable operating modes to optimize system perfor¬ 

mance. Several version are available—the CXK77B3640AGB and 

77B1840AGB have HSTL input/output levels, while the 77B3641AGB and 

77B1841AGB are LVTTL/LVCMOS compatible. The 77B3640AGB/ 

3641AGB are configured as 128 kwords by 36 bits, while the 

77B1840AGB/1841AGB are organized as 256 kwords by 18 bits. All versions 

come in 119-contact plastic BGA packages and operate from a 3.3-V supply. 

Samples are immediately available. The devices cost approximately $100 

each in 1000-unit lots. Contact Sony at (408) 955-6572 or go to 

www.sony.com/semi. 

Able to provide either 10- or 1 OO-Mbit Ethernet connectivity at one quarter the power 

drain of its predecessor, the 82559 Ethernet controller from Intel Corp., 

Santa Clara, Calif., also reduces the board space required for the network in¬ 

terface by 75%. Housed in a 15-by-15-mm BGA package that is just 1.56-mm 

thick, the Ethernet controller chip consumes less than 125 mA when active. 

In sleep mode, it drops the current drain to just 5 mA. The device uses a 3.3-

V supply. The low power drain and small size make the chip well-suited for 

mobile applications and adapter cards, as well as for use in servers and vari¬ 

ous desktop platforms. As an enhanced version of the company’s previously 

released 82558, the chip takes advantage of available driver software, thus 

simplifying network support across multiple generations of controllers. Addi¬ 

tional features include the Alert-on-LAN capability, which allows the 82559 

to notify the host when there is a chassis intrusion, even if the main system is 

turned off. The ACPI and Wake-on-LAN provide power management sup¬ 

port and the ability to wake-up the host system when pertinent LAN activity 

occurs. The Alert-on-LAN features, which previously required a separate 

I chip, are compatible with the Wired-For-Management 1.1 specification for 

desktop systems. Samples of the 82559 are immediately available. In lots of 

10,000 units, the controller will sell for less than $20 each. Contact Intel at 

(503) 264-6223, or go to www.intel.com. 

Providing DVD playback support for the Intel ¡740 graphics processor, the EM8220 

REALmagic DVD chip from Sigma Designs Inc., Fremont, Calif., also in¬ 

cludes a VMI 1.4 interface. Part of the reference design for boards based on 

the Í740 processor, the EM8220 supplies virtually all the functions of a DVD 

decoder on a single chip. It combines the bidirectional VMI 1.4 interface, an 

MPEG-2 decoder, and a video scaler with bilinear interpolation filtering in 

both X and Y directions. By using the VMI interface, DVD data and video 

can be passed to the graphics controller without loading the PCI bus in the 

host. The EM8220 performs all MPEG decompression in both PAL and 

NTSC modes. Video-frame-rate conversion is done with only 2 Mbytes of 

memory. A built-in S/PDIF encoder can turn a PC into a full-featured home¬ 

theater DVD player that fully exploits the digital video and surround capa¬ 

bilities of DVD. Samples of the EM8220 are immediately available, and sell 

for $35 each in small quantities. Contact Sigma at (510) 770-0100, or visit 

www.sigmadesigns.com. 

E 

Pentium Processor Module 
Isolates 1/0 From Circuitry 
The mini-cartridge package has 

opened opportunities for the Pentium 

II in the board-level embedded com¬ 

puting realm. The EPM-2 is an embed¬ 

ded processor module, featuring a 

mini-cartridge, mobile Intel Pentium 

II processor that upgrades the proces¬ 

sor function without changing the I/O 

structure. The module architecture 

separates the processor from the base 

I/O design, isolating the I/O from high¬ 

speed circuitry associated with high¬ 

speed processors. 

The module integrates DRAM, 

BIOS, and expansion interfaces. In¬ 

terface support includes PCI, USB, 

enhanced IDE, and a DRAM con¬ 

troller. Phoenix PICO BIOS resides in 

512 kbytes of flash on the module. The 

EPM-2 interfaces to CompactPCI, 

VME, or any other baseboard via four 

connectors. 

Radisys Corp., 5445 NE Dawson 
Creek Dr., Hillsboro, OR 97124; (503) 
615-1100; fax (503) 615 1150; 
www. radisys. com. CIRCLE 451 

PCI-to-Serial Controller Has 
Eight Sync/Async Ports 
When connecting large modem banks, 

bulletin-board servers ,and Internet 

connections, high-port count serial 

links are ideal. Aurora Technologies is 

pushing new levels of performance 

with the Saturn Multiport 8520P. 

The unit is an 8-port synchronous/ 

asynchronous PCI bus serial controller. 

It performs data transfers at rates up 

to 230.4 kbits/s asynchronous and 256 

kbits/s synchronous, full duplex. 

The Saturn Multiport is compatible 

with Sun Solstice communications 

protocols, Microsoft Routing and Re¬ 

mote Access Services for Windows 

NT Server, and Microsoft SNA Server 

for Windows NT. Optional communi¬ 

cations protocols for Sun Solaris in¬ 

clude Frame Relay, X.25, PPP. HDLC, 

and SDLC. 

Available now, the unit is offered in 

2-, 4-, and 8-port versions. Price is 

$1850, including a DB-25 breakout box. 

Aurora Technologies, Inc., 176 Sec¬ 
ond Ave., Waltham, MA 02154; (781) 
290-4800; fax (781) 290-4844; 
www. auroratech. com. CIRCLE 452 
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A Seven Nanosecond Comparator for Single-Supply Operation 
Design Note 185 
Jim Williams 

The LT®1394—An Overview 
A new ultrahigh speed, single-supply comparator, the 
LT1394, features TTL-compatible complementary out¬ 
puts and 7ns response time. Other capabilities include a 
latch pin and good DC input characteristics (see Figure 1 ). 
The LT1394’s outputs directly drive all 5V families, includ¬ 
ing the higher speed ASTTL, FAST and HC parts. Addition¬ 
ally, TTL outputs make the device easier to use in linear 
circuit applications where ECL output levels are often 
inconvenient. 

A substantial amount of design effort has made the LT 1394 
relatively easy to use. It is much less prone to oscillation 
and other vagaries than some slower comparators, even 
with slow input signals. In particular, the LT1394 is stable 
in its linear region. Additionally, output-stage switching 
does not appreciably change power supply current, further 
enhancing stability. Finally, current consumption is far 
lower than that of previous devices. These features make 
the 200GHz gain bandwidth LT1394 considerably easier to 
apply than other fast comparators. 

This device permits fast circuit functions that are difficult or 
impractical using other approaches. Two applications are 
presented here. 

OUTPUTS ARE STABLE WHEN THE LT1394 
IS IN ITS LINEAR REGION. 
REGARDLESS OF HOW SLOWLY THE 
INPUT SIGNALS ARE CHANGING 

PROP DELAY: 100mV STEP 
5mV OVERDRIVE: 7ns TYP. 9ns MAX 

DIFFERENTIAL PROP DELAY: 2ns MAX 
INPUT OFFSET: 2mV MAX 
INPUT OFFSET DRIFT: 2pV/°C TYP 
INPUT BIAS CURRENT: IpATYP 
COMMON MODE RANGE: »V - 1 5W -V 
GAIN: 1400 MIN 
POWER SUPPLY RANGE: ±7V MAX (12V. VW) 
CURRENT CONSUMPTION: 7mA TYP 

Figure 1. The LT1394 at a Glance 

4x NTSC Subcarrier Tunable Crystal Oscillator 
Figure 2, a variant of a basic crystal oscillator, permits 
voltage tuning the output frequency. Such voltage-con¬ 
trolled crystal oscillators (VCXO) are often employed where 
slight variation of a stable carrier is required. This example 
is specifically intended to provide a 4x NTSC subcarriei 
tunable oscillator suitable for phase locking. 

The LT1394 is set up as a crystal oscillator. The varactoi 
diode is biased from the tuning input. The tuning networf 
is arranged so a 0V to 5V drive provides a reasonably 
symmetric, broad tuning range around the 14.31818MH; 
center frequency. The indicated selected capacitor sets 
tuning bandwidth. It should be picked to complement loop 
response in phase locking applications. Figure 3 is a plot o 
tuning input voltage frequency deviation. Tuning deviatior 
from the 4x NTSC 14.31818MHz center frequency exceeds 
±240ppm for a OV to 5V input. 
XT LTC and LT are registered trademarks of Linear Technology Corporation. 

Figure 2. A 4x NTSC Subcarrier Voltage-Tunable 
Crystal Oscillator. Tuning Range and Bandwidth 
Accommodate a Variety of Phase Locked Loops 

7/98/185 

Circle No. 196 



Figure 3. Control Voltage vs Output Frequency for Figure 2. 
Tuning Deviation from Center Frequency Exceeds ±240ppm 

High Speed Adaptive Trigger Circuit 
Line and fiber-optic receivers often require an adaptive 
trigger to compensate for variations in signal amplitude 
and DC offsets. The circuit in Figure 4 triggers on 2mV to 
175mV signals from 100Hz to 45MHz while operating from 
a single 5V rail. A1, operating at a gain of 15, provides 
wideband AC gain. The output of this stage biases a 2-way 
peak detector (Q1 through Q4). The maximum peak is 
stored in Q2’s emitter capacitor, while the minimum excur¬ 
sion is retained in Q4’s emitter capacitor. The DC value of 
the midpoint of A1 ’s output signal appears at the junction 
of the 500pF capacitor and the 3MQ units. This point 
always sits midway between the signal’s excursions, re¬ 
gardless of absolute amplitude. This signal-adaptive 

voltage is buffered by A2 to set the trigger voltage at the 
LT1394’s positive input. The LT1394’s negative input is 
biased directly from A1 ’s output. The LT1394’s output, the 
circuit’s output, is unaffected by >85:1 signal amplitude 
variations. Bandwidth limiting in A1 does not affect trigger¬ 
ing because the adaptive trigger threshold varies 
ratiometrically to maintain circuit output. 

Figure 5 shows operating waveforms at 40MHz. Trace A’s 
input produces Trace B’s amplified output at A1. The 
comparator’s output is Trace C. 

Additional applications and a tutorial on high speed com¬ 
parator circuitry can be found in Application Note 72, 
“A Seven Nanosecond Comparator for Single-Supply 
Operation.” 

Figure 5. Adaptive Trigger Responding to a 40MHz, 5mV 
Input. Input Amplitude Variations from 2mV to 175mV are 
Accommodated 

Figure 4. 45MHz Single-Supply Adaptive Trigger. Output Comparator’s Threshold Varies Ratiometrically 
with Input Amplitude, Maintaining Data Integrity over >85:1 Input Amplitude Range 

LinearTechnology Corporation 
1630 McCarthy Blvd., Milpitas, CA 95035-7417 
(408)432-1900 • FAX: (408) 434-0507 • www.linear-tech.com 

For literature on our High Speed Comparators, 
call 1 -800-4-LINEAR For applications help, 
call (408)432-1900, Ext. 2456 

dn185f LT/TP 0798 340K • PRINTED IN THE USA 

zrunw 
TECHNOLOGY 

© LINEAR TECHNOLOGY CORPORATION 1998 
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Four-Way Embedded Sparc 
Multiprocessor Board 
To get multiprocessor performance in 

deeply embedded industrial applica¬ 

tions, integrators often are forced to 

retrofit traditional office enterprise 

servers. The mismatch leads to exces¬ 

sive use of central-office rackmount 

space, limiting integration flexibility. 

As an alternative, Sun Microsys¬ 

tems has introduced the SPARCengine 

Ultra AXmp. It’s a board-level solution 

that lets OEMs develop high-perfor¬ 

mance, four-way multiprocessing em¬ 

bedded systems based on the Sparc 

processor and Solaris. 

The Ultra AXmp motherboard is 

designed to be deployed in an indus¬ 

trial, rackmount chassis in either a 

horizontal or vertical orientation. The 

board fits comfortably in a standard 

5U high chassis or in a custom chassis 

as small as 4U. Up to ten Ultra AXmp 

boards can be placed in a single 19-in. 

rack cabinet. The Ultra AXmp moth¬ 

erboard has six 64-bit high-perfor¬ 

mance PCI slots, four at 33 MHz and 

two at 66 MHz. 

Sampling now, the SPARCengine 

Ultra AXmp board, is sampling now, 

with general availability in the second 

half of 1998. Prices start at $7500 in 

volume quantities, depending on the 

speed and number of UltraSPARC-II 

S-series modules. 

Sun Microelectronics, Inc. 90 1 San 
Antonio Rd, Palo Alto, CA; (512) 434-
1503; www.sun.com/microelectronics. 
CIRCLE 453 

PCI Mezzanine Card Hosts 
3D Video Accelerator 
High-performance 3D graphics can be 

hard to get outside the desktop world. 

Feeding that need is a new PCI Mezza¬ 

nine Card (PMC) called the 

PMC/Video-3D. It easily plugs into 

any CompactPCI single-board com¬ 

puter with PMC connectors, or works 

as an add-on to a PMC carrier card. 

The card implements the PERME-

DIA-2 graphics processor from 

3Dlabs. The PMC/Video-3D, which 

contains 8 Mbytes of SGRAM, is 

OpenGL-compliant and Direct-3D-

compatible. 

The PERMEDIA-2 provides up to 

one million textured polygons per sec¬ 

ond; 83 million textured, bilinear fil¬ 

tered and perspective corrected pixels 

per second, and 42 million textured, fil¬ 

tered and perspective corrected pixels 

per second. 

The PMC/Video-3D provides video 

streams, I/O capabilities, and is de¬ 

signed to work with a video-acquisi-

(continued on page 98) 

Introducing CodeTEST — the only interactive tool that lets you see, 
analyze and verify all your embedded code. CodeTEST Coverage reveals which 

portions of a program are executing. CodeTEST Trace zooms in on software execution 

from three views. CodeTEST Performance identifies software bottlenecks. And 

CodeTEST Memory exposes memory leak problems. We think you've tested software 

in the dark long enough. See it all with CodeTEST. 

Applied Microsystems 
CORPORATION 

d d e cl Systems 

We think 
software engineers for embedded systems 

would just as soon see and test 

97 

l
i
e
 
D
E
S
I
G
N
 
/
 
M
Y
 
2
0
,
 
1
9
9
8
 



BOARDS & BUSES PRODUCTS 
BOARDS & BUSES 

(continued from page 97) 
tion card. Its I/O functions include 

built-in 230-MHz RAMDAC for RGB 

video output and VESA VMI streams 

to user PMC connectors. The card 

works with Windows NT, Windows 

95, OpenGL 1.1, Direct3D, and Heidi. 

Alto Technology Corp., 9500 South 
500 West, Suite 2 J 2, Sandy, UT, 84070; 
(801 ) 562-1010; fax (801} 254-2020; 
www. altatech.com. CIRCLE 454 

Thermal Printer Module 
Targets Kiosk Applications 
The kiosk market, including every¬ 

thing from label, bar code, point-of-

sale, gaming, and gas-tank level sens¬ 

ing kiosk applications, is expected to 

be a billion dollar market within a few 

years. Thermal printer subassemblies 

represent a key part of such systems. 

The Speed Module is a compact 

(2.95 by 5.05 by 6- in.), lightweight (2.5 

lbs.), thermal printer module that can 

be mounted either vertically or hori¬ 

zontally. The module offers a print res¬ 

olution of 8 dots/mm, print speed of 75 

mm/s or 6.75 cps, and a current con¬ 

sumption of 1.8 A to 4.3 A at 24 V de). 

It’s available in three models: 60-mm, 

80-mm, and 112-mm paper widths. 

Featuring a 2-in. paper roll, paper ad¬ 

vance, cutter activation, error and pa-

READER SERVICE 103 

WinSystems' PCM-SX is the SBC of choice for space-, 
power- and cost-sensitive applications. Rugged, reliable 
and built for -40"C to+85"C environments, it will go 
where other PC-AT compatibles cannot. 

Call or FAX today for details! 

715 Stadium Drive • Arlington, Texas 76011 
Phone 817-274-7553 • FAX 817-548-1358 

http://www.winsystems.com 

• $399/qty. 1 (with 2MB) 
• 33 MHz 386SX 
• AT compatible 
• Up to 8 MB DRAM 
• Up to 72 MB Flash disk 
• LPT, 2 Serial, IDE, 
Floppy and Keyboard 
controllers 

• Watchdog timer and 
powerfail reset 

• 16-bit PC/104 expansion 
• -40"C to+85"C operation 
• Small size: 3.6" x 3.8" 
• Low power 
• Requires only +5V 
• 2 year warranty 
• Technical support 

THE EMBEDDED SYSTEMS AUTHORITY ” 

Compact 386SX SBC 

WinSystems • 

per-out indicators, the Speed Module 

also offers a full range of options, in¬ 

cluding full- or partial-cutting capabil¬ 

ity, as well as automatic and manual 

paper loading. 

All of Seiko Instruments’ kiosk sub¬ 

assemblies include the company’s pro¬ 

prietary page mode firmware. Called 

Thermal Control Language (TCL), it 

enables design engineers and system 

integrators to design and store unique 

templates for any application. TCL is 

integrated into the subassemblies, and 

provides an easy-to-use design tool for 

quickly developing templates for re¬ 

ceipt printing. 

TCL operates under Windows and 

provides a rich command set that in¬ 

cludes line and box drawing functions, 

text bar codes, and PCX graphics, as 

well as multiple copy capabilities. 

Templates are stored as data files in 

flash memory, allowing for easy up¬ 

grade through the communication in¬ 

terface. 

Available immediately, the sug¬ 

gested retail price for the Speed Mod¬ 

ule series is $683 for the 60-mm, model 

number KSM-60; $730 for the 80-mm, 

model number KSM-80; and $751 for 

the 112-mm, model number KSM-112. 

Seiko Instruments USA Inc., 2990 
West Lomita Blvd, Torrance, CA 90505; 
(800) 553-6570; fax (310)517-8154; 
www.siumpd.com CIRCLE 455 



HEY! WHAT’S THE SMALL IDEA? 

It's a bright idea! At Eos we’re onto something big in a tiny package. Our new VLT line 
ot 60-watt and 100-watt power systems pack up to 7.5 watts per cubic inch, with footprints 
up to four times smaller than the competition. Eos power supplies are so small they're 
setting a new industry standard. This means a competitive advantage for you. 

If space is a premium in your product design then the Eos power solution is the answer. 
Not only are our products small but they also run at greater than 90% efficiencies, require no 
cooling fan, and offer reliability 10 times the industry standard. Eos products are also U.S. 
built and have full agency approvals. 

EFFICIENT POWER CONVERSION 

Eos Corporation 
1070 Flynn Road, Camarillo, CA 93012 

Tailored for demanding applications in data networking equipment, point of sales gear, 
telecom systems, computers and peripherals, medical equipment and scores of industrial 
products, Eos' VLT open frame AC to DC switching power systems are taking the industry 
by storm. Eos is your partner in quickly solving power supply needs. Give us a call. 
( 800 ) 293-9998. 

(805) 484-9998 Fax: (805) 484-5854 
Email: info@eoscorp.com 
http://www.eoscorp.com 

READER SERVICE 124 



IDEAS FOR DESIGN 

Cirtle 520 

Electronic Flicker Pulsing 
Suppresses EMI Problems 

MARK A. JOHNSON AND PAUL J. COTE 

Benet Labs, Watervliet, NY 12189-4050. 

Pulsing circuits generate EMI that 

can affect sensitive circuitry and 

adversely contribute to the spec¬ 

tral signature of the equipment. 

“Flicker-noise” concepts, derived from 

chaos theory, have been employed to 

efficiently pulse circuitry while gener¬ 

ating a virtually undetectable spectral 

signature. Pure flicker pulsing requires 

that the components be driven with a 

set of uncorrelated pulses, with random 

heights, started at random times. 

Jensen, et. al. (Phys. Rev. B40, 7425, 

1989) demonstrated that the power 

spectral density for such a signal gener¬ 

ates (l/f)n-type noise given by: 

S(f) = — ídTG<T)sin2(7tfT) (1) 
(rtf) Jo 

where v is the pulse rate and G(t) is 
the weighted distribution of lifetimes, 

defined as: 

G(W)= fdSP(S,W)[S/W]2 (2) 
Jo 

where P(S,W) is the joint probability 

for a pulse to have area S and width W. 

In most circuitry, S, W, and the pulse 

spacing, T, are normally fixed, with a 

duty cycle given by W/(W+T). 

The power spectral density (PSD) 

for a periodic signal with W = 122 ps, S = 

nW = 122 pV-s, and T = 1.83 ms is given 

in Figure 1. When S, W, and T are al¬ 

lowed to vary, the results are dramati¬ 

cally different. Figure 2 shows the PSD 

for a signal with W, S, and T given by 

uniform probabilit^density functions 

with mean values: W= 122 ps, S = nW= 

122pV-s,and T= 1.83 ms. The PSD was 

obtained using Welch’s method of esti¬ 

mating the power spectrum from the 

time series data signal, using a Hanning 

window of length 256 and with a sam¬ 

pling frequency of Fs = 820 kHz. 

The analytic solution can be deter¬ 

mined from Equation 1, assuming 

fixed pulse amplitudes and a probabil¬ 

ity density function P(W) of the form: 

P(W) = ÍP(S,W)dS = 
Jo 

(WMAX -WMIN) AW 

Assuming the pulses are all fixed 

amplitude, S = nW, requires 

P(S)=Tp(S,W)dW = -l- (4) 
Jo nAW 

therefore 

W) = —8(W-S/n) (5) 
nAW 

and 

G(W) = n2/AW (6) 

This results in a power spectral 

density given by: 

z x2 

8(0=15 x m 
X / 

L cos(7tf(WMAX +WM1N )sin(7tfAW) j 
I nfAW J 

For WMjN = 0, S(f) reduces to: 

z x2 

} H1 - )) (8) 
Z I 7CI 7 

S(f) corresponding to this pulse dis¬ 

tribution, with v = 512 pulses/s and 

Wmax=244 ps, is given in Figure 3. 
The analytic solution agrees with the 

PSD obtained from the time series 

data and also shows the origin of the 

(1/f)2 dependence. 

In oui- application, we were required 

to improve the efficiency of LED dri¬ 

vers, without affecting the spectral sig¬ 

nature of the system. Pulsing an LED 

is an effective means of attaining maxi¬ 

mum light intensity with minimum 

power drain. A rule of thumb for most 

LEDs is that driving the LED in the 

1. Power spectral density for periodic and flicker pulsing with W = 122 

ms, S = nW = 122 mV-s, and T = 1.83 ms. (volts2-sec vs. sec'1 ) 2. Power spectral density for P(S, W) ̂ 5/ Ö(W -S/n).(dB vs. log (sec’1)) 

— 
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82dB 
SFDR 

12-Bit 3Msps ADC Has Best 
AC and DC Performance 

LTC1412: Best Spectral Performance for Communications 
Best DNL/INL Performance for Imaging 

The LTC1412 excels in both AC and DC performance making it ideal for both Communications and Imaging applications. 
The 3Msps sampling rate is perfect for most demanding xDSL modem applications or for digitizing CCD outputs in imaging 
applications. Several added features make it easy to use: onboard 2.5V reference, high CMRR differential inputs, low 
150mW power dissipation and the small SSOP-28 package. 

rFeatures 

• 3Msps Sample Rate 
• 72dB S1NAD and 82dB SFDR for 
Communications 

• ±0.1 LSB Transition Noise and 
±0.25LSB Typical DNL for Imaging 

• 150mW Power Dissipation 
• No Pipeline Delay 
• Smallest Footprint: SSOP-28 
• ±1LSB Max 1NL and DNL Over 
Temperature 

• $9.95 Each in 1000-Piece Quantities 

Lit: 1-800-4-L1NEAR 
Info: 408-432-1900 
Fax: 408-434-0507 

LT LTC end LT are registered trademarks of 
Linear Technology Corporation 
lo3O McCarthy Blvd.. Milpitas. CA 95035-7417. 
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Delta-sigma ADC 

This circuit provides on adjustable, battery-powered audio delay that's well suited for speech experimentation and stuttering therapy. 

Circle 521 

accessible to simple investigation, 

but one important speech-production 

mechanism is subject to easy and 

harmless experimentation. It’s based 

on the obvious fact that we normally 

hear our own voice whenever we talk 

and instinctively rely on this real¬ 

time feedback to aid in the produc¬ 

tion of fluent speech. 

If a time delay of the right duration 

(0.2 to 0.5 seconds) is inserted in this 

vocal-aural feedback pathway, nor¬ 

mal speech becomes amazingly and 

fascinatingly difficult. Some interest¬ 

ing insights (not to mention amuse¬ 

ment) can be gained by experiment¬ 

ing with this effect. Moreover, there’s 

evidence that speech therapy involv¬ 

ing sessions of talking under delayed 

aural feedback can help improve a 

common and sometimes severe 

speech handicap: stuttering. 

When humans speak, many com¬ 

plicated, interrelated, and not 

completely understood neural 

and muscular processes must all coor¬ 

dinate. Most of these processes aren’t 

Vocal-Aural Feedback 
Digital Delay Device 

W. STEPHEN WOODWARD 

Venable Hall, CB3290, University of North Carolina, 

Chapel Hill, NC 27599-3290; Internet: woodward@net.chem.unc.edu. 
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SINGLE SOT RESET IC MONITORS 
3V/5V, 5V/12V, 5V/24V,... 

SYSTEMS 
Vcc Undervoltage + 

Adjustable Undervoltage 

Vcc Undervoltage + 
Adjustable Undervoltage + 
Adjustable Overvoltage 

Dual 
Adjustable Undervoltage 

♦ 8pA IsUPPLY 

♦ 4 Timeout Delays: 1/20/140/1120ms 

♦ Factory-Trimmed Vcc Reset Thresholds; 

2.5V to 5.0V in 100mV Increments 

♦ Guaranteed Reset Valid to Vcc = IV 

♦ Guaranteed Over Temperature 

♦ Immune to Short Vcc Transients 

♦ 5-Pin SOT Package 

PART 

FACTORY¬ 

TRIMMED Vcc 

RESET 

ADJUSTABLE 

UNDERVOLTAGE 

RESET 

ADJUSTABLE 

OVERVOLTAGE 

RESET 

MANUAL 

RESET 

INPUT 

OUTPUT 

MAX6305 ✓ 

MAX6306 ✓ ✓ ✓ Open-Drain RESET 

MAX6307 ✓ ✓ ✓ 

MAX6308 ✓ 

MAX6309 ✓ ✓ ✓ CMOS RESET 

MAX6310 ✓ ✓ ✓ 

MAX6311 ✓ 
CMOS RESET MAX6312 ✓ ✓ ✓ 

MAX6313 ✓ ✓ ✓ 
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IDEAS FOR DESIGN 

Cirtle 522 

Novel Decoding/ 
Threshold-Sensing Technique 

JUD HILDEBRAN! 

C.E.T., Hildebrant Engineering, Defiance, OH 43512; (419) 784-5923. 

Here’s an Idea For Design that’s 

more Idea than it is Design. Us¬ 

ing inexpensive memory devices, 

you can construct a voltage, current, or 

count sensing system that can be per¬ 

manently programmed for one set of 

input conditions or programmable for 

custom sensing of input parameters. 

In Figure 1, we have a parallel-out-

put analog-to-digital converter wired 

to a typical EPROM. The EPROM 

has been programmed with zeroes for 

the first 128 bytes, the 129th byte con¬ 

tains the value 1, and the remaining 

bytes are zeroes. Let’s assume the 

ADC has a 0- to 5-V input and a fairly 

linear output. As the input voltage 

swings from 0 to 5 V, the analog-to-

digital output goes from binary 0 to 

binary 255. At approximately 2.5-V 

input, the output will be the binary 

number 129, and the EPROM, decod¬ 

ing address 129, will output its stored 

value (one). Data line 0, here labeled 

“alarm output,” will go high, signaling 

that the input has reached the level 

we’re monitoring. If an inverted out-

1. Here, an Analog-to-Digital Converter is 

wired to a typical EPROM, providing the 

basis for a different approach to creating a 

voltage, current, or count sensing system. 

put is needed, simply substitute ones 

for zeroes and zeroes for ones. 

By programming all ones in mem¬ 

ory addresses 129 and up, our alarm 

output becomes an overvoltage indica¬ 

tor. Alternately, by putting ones into 

addresses 0 to 129, and zeroes above, 

we have an undervoltage sensor. By 

putting single-bit numbers (4,8,16, 

etc.) into the EPROM, one could moni¬ 

tor up to eight different input levels, 

each with an individual output. 

When a frequency-to-voltage con¬ 

verter is used as an input to the ADC, a 

dandy little frequency-drift monitor 

results. By programming the EPROM 

with different values, the direction and 

extent of the drift can be determined. 

In Figure 2, a 4040 ripple counter is 

connected to our EPROM. This cir¬ 

cuit will count from zero to 4096, then 

ripple out to zero, etc. Suppose we 

need to know when the input has re¬ 

ceived exactly 2345 pulses (or any ar¬ 

bitrary number). By programming 

the EPROM with all zeroes, except 

for memory location 2345 which con¬ 

tains a one, the circuit will output 

when the desired pulse count is 

reached. If you need to count a given 

number of pulses and then reset to 

start over, the DO output can be 

brought back to the 4040’s RESET in¬ 

put. As in the example above, by 

putting single-bit numbers into spe¬ 

cific memory locations, up to 8 differ¬ 

ent pulse counts can be monitored. By 

cascading counter chips, one could 

monitor pulse counts into the millions. 

Still referring to Figure 2, if the 

EPROM is programmed with the 

numbers 0 to 255 in memory locations 

0 through 255, and the number pattem 

is repeated throughout the rest of the 

memory locations, the EPROM be¬ 

comes a frequency divider with output 

DO = input/2, DI = input/4, etc. up to 

D7 = input/256. Each output maintains 

a 50% duty cycle, regardless of the in¬ 

put signal’s duty cycle. By carefully se-

2. In this example, a 4040 ripple counter is 

connected to the EPROM. This circuit 

arrangement could, for instance, monitor an 

address bus for a given address value, or 

monitor a data bus for a given byte value. 

lecting other bit patterns, division by 

any number from 2 through 128 is pos¬ 

sible. For example, the byte pattern 

0,0,1,0,0,1, etc., will provide a divide-

by-3 function with a 33% duty cycle, 

and 0,1,1,0,1,1 yields a 67% duty cycle. 

By connecting the EPROM’s ad¬ 

dress lines to a typical data bus,you 

can monitor the bus for a given byte¬ 

value. This may be useful as an inex¬ 

pensive data-acquisition system. 

By connecting the EPROM’s ad¬ 

dress lines to a typical address bus, 

you can monitor the bus for a given ad¬ 

dress value. A non-valid address 

would indicate a “crashed” or “insane” 

processor. The alarm output then 

could be used to reset the processor. 

Of course, this circuit configura¬ 

tion isn’t limited to using an EPROM. 

Depending on the application, 

SRAM, NVSRAM, flash, etc. might 

be substituted. With a microproces¬ 

sor or microcontroller monitoring the 

output of the memory chip, it be¬ 

comes possible to reprogram the chip 

on-the-fly, thus enabling the circuit to 

monitor a vast multitude of varying 

input conditions. This could be useful 

for scaling an unknown or widely 

varying analog input. 

The circuit diagrams presented 

here are intentionally lacking in de¬ 

tail, in the hope that this will stimu¬ 

late the readers’ imagination and en¬ 

courage further experimentation 

with the techniques presented. 



SMALLEST 
12-BIT MULTIPLYING DAOs 

CUT SPACE BY 2x 
Replace 8043 & 7543 DACs with New 2.7V and 5V Solutions 

Vdd ref 

IOUT 

AGND* 

Extra AGND pin can be offset at Vdd/2 to 
obtain a Rail-to-Rail® bipolar output swing 
in single-supply systems. 

FEATURE 
MAX551 
MAX552 

8043 7543 

2.7V Operation Yes No No 

Power-On Reset Yes No No 

Footprint Area (mm2) 16 31 114 

Size 1x 2x 5x 

CLEAR (RESET) Yes No Yes 

Bipolar Operation (Offset) 
with Single Supply 

Yes No No 

Maxim’s pMAX DACs Improve Your New Design 
♦ Single-Supply Operation: 

MAX551:4.5V to 5.25V 
MAX552: 2.7V to 3.6V 

♦ Micropower: Draws 5pA (max) 

♦ Current-Mode/Voltage-Mode Operation 

♦ Schmitt-Trigger Inputs for Direct 
Optocoupler Interface 

♦ Fast 12MHz 3-Wire Serial Interface 

♦ SPI™/QSPI™/Microwire™ Compatible 

SPI and QSPI are trademarks of Motorola Inc. Microwire is a trademark of National Semiconductor Corp. Rail-to-Rail is a registered trademark of Nippon Motorola Ltd. 
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Every 
Measurement 

Get the accuracy you 
need. Choose E Series 
data acquisition (DAQ) 
boards. 

Widest Selection 
• Up to 20 MS/s pe' channel 

• Up to 64 analog inputs 

• 8 to 16-bit resolution 

• Up to two analog outputs 

• PCI. PXI", PCMCIA, USB, ISA 

Measurement-Ready 
Features 
✓ Reduced noise design 

✓ Better accuracy ana 

guaranteed settling times 

✓ High-speed memory access 

|Z Simultaneous analog input 
and output 

<Z Multi-board synchronization 

<Z Flexible timing and triggering 

✓ Hands-free calibration 

*z Complete driver software 

Data Acquisition 
Software 
LabVIEW - graphical programming 

LabWindows "/CVI - for C/C++ 
Componentworks “ - for Visual Basic 
Measure'" - for Microsoft Excel 
VirtualBench " - ready to run 

instruments 

For your FREE copy of 
“Essential Technologies 
for Measurements You 
Can Count On" call: 

(800) 327-9894 
(U.S. and Canada) 

www.natinst.com/daq 

^INSTRUMENTS 
r The Software is the Instrument 

U.S. Corporate Headquarters 
Tel: (512) 794 Ol(X) • Fax: (512)794841 1 
info^natinst.com • www.natinst.conVdaq 
Worldwide network of direct offices and distnbutors. 

© Cot^nght 1997 National Instruments Coqxxanon 
All ngMs reserved Product and company names listed are 
trademarks or trade names of their respective 2 xnparncs 
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IDEAS FOR DESIGN 

Circle 523 

Simple Current Sensor 
Features Galvanic Isolation 

JOSE A. CARRASCO 

Universidad de Valencia, Dpto. de Informatica y Electronica, 

C/. Dr. Moliner, 50,46100 Burjassot, Spain; 

phone: 34-96-3160460; fax: 34-96-3160466. 

Applications that require a simple, 

low-cost current sensor with gal¬ 

vanic isolation can employ the cir¬ 

cuit described here. If used as drawn, it’s 

possible to sense currents up to 10 A 

with high precision (usually within 2%) 

and wide bandwidth (more than 500 

kHz). The use of optocouplers provides 

3000 V of isolation between the primary 

and secondary and 50 dB of CMRR. 

TYansistors T1 and T2 form a coupled 

pair in current-mirror configuration 

that’s unbalanced by the current (I) to 

be measured. Once this happens, tran¬ 

sistor in OP1 balances the current-mir¬ 

ror biased by T3 that also biases OP2, 

making its transistor conduct the same 

current that balances the current-mir¬ 

ror. Because the balancing current is di¬ 

rectly proportional to the crurent being 

measured, a direct measurement is 

achieved. It can be easily shown that 

the gain in current is given by the ratio 

of the sensing resistor ( Rs) and R1, pro¬ 

ducing a proportional voltage drop at 

the Output terminals. 

For the circuit to work properly, 

it’s important that the coupled tran¬ 

sistors which form the current mirror 

share the same substrate and that the 

optocoupler be a dual version, in or¬ 

der to have matching characteristics. 

Variations on this idea may lead to 

configurations that can be used in a wide 

range of applications, such as sensing 

current in a ground line (inverting the 

operating idea of the current-mirror by 

using npn transistors) or offering differ¬ 

ent conditioning at the output (increas¬ 

ing voltage with increasing current). 

The power supplies needed can be im¬ 

plemented using Zener diodes since 

only a small amount of power is re¬ 

quired—usually less than 50 mW. 

Address your Ideas for Design 
submissions to Ideas for Design 
Editor, Electronic Design, 611 
Route 46 West, Hasbrouck 
Heights, NJ 07604. 

This simple, low-cost current sensor, which features galvanic isolation, uses a current-mirror 

configuration to sense currents up to 10 A with high precision and wide bandwidth. 
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FIRST 14-BIT, 8-CHANNEL 
SIMULTANEOUS-SAMPLING ADCs 

Digitize 8 Signals for Phase-Delay*Sensitive DSP/pC Designs 

♦ 14-Bit, 3ps ADC ♦ 

♦ Analog Input Ranges: ♦ 

±5V (MAX125) ♦ 
±2.5V (MAX126) ♦ 

♦ ±17V Input Fault-Protection ♦ 

4 Simultaneous T/Hs with 2:1 Muxed Inputs 

Programmable On-Chip Microsequencer 

Internal 2.5V Voltage Reference 

High-Speed, 14-Bit Parallel Interface 

Small 36-Pin SSOP Footprint 

Evaluation Systems Speed Designs 
The MAX125 and MAX126 evaluation systems provide a proven design and layout for fast, easy evaluation 
of the devices using your personal computer. The user-triendly software includes FFT capability for 
frequency spectrum analysis. 
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PEASE PORRIDGE 
BOB PEASE 

Bob's Mailbox 
Dear Bob: 

In your April 20 column, 

you mentioned that someone 

corrected your use of the red 

thermocouple wire as the 

positive lead. Actually, there 

is no “coiTect” answer. 

It seems that the IEC 

standard for thermocouple 

color coding calls out red as 

the plus lead; this standard is used 

around the world, except in the U.S. 

The U.S. uses an ISA/ANSI standard 

for thermocouples that calls out red 

for the minus lead. 

This standard has expired, and 

there is a big controversy going on (or 

at least there was a few months ago) 

over whether or not to adopt the IEC 

standard in the U.S. (This would cause 

quite the confusion, what with the 

huge installed base of minus red lead 

thermocouples already in place.) You 

can search for more info about this on 

the web. 

DEANATHANIS 
Another ex-Philbrickian, 
via e-mail 

P.S. I got five minutes for the 

bridge crossing puzzle, too— although 

I bet Ari would’ve slowed down a bit 

by the time he carried the third guy 

across! 

Thanks for clarifying “which way 

is up!” Maybe they’d better pick some 

new colors— not red or yellow. And 

hey, that ARI is a tough guy! (One 

guy suggested they could get over in 12 

minutes if they just waited ’til morn¬ 

ing.)-— RAP 

Dear Bob: 
Re: manhole covers (Puzzler #7, in 

the April 6 issue): I knew why they 

were round. In Minnesota we had rec¬ 

tangular storm drain covers, which 

some kids would often drop into the 

sewers below. But not having been in 

Nashua very often (I did live in Lynn, 

Mass.), I failed to notice the triangular 

manhole covers up there. 

I immediately thought of a large 

pressure vessel, such as a boiler or lo¬ 

comotive inspection cover. This type of 

“Manhole” is big enough for some hap¬ 

less boilerworker (boilerper¬ 

son doesn’t sound right) to 

crawl inside. The cover has a 

ledge on the inside to with¬ 

stand the high pressure, and 

is merely held in place from 

the outside by a set of “dogs” 

or other clamping device. 

The manhole is oval, to per¬ 

mit it from being unbolted. 

And when the pressure is relieved, it 

may be lifted into the vessel, twisted 

90 degrees twice, and withdrawn from 

the pressure vessel. Does this count as 

a non-round “manhole?” 

ROBERT DAHLGREN 
Fujikura Technology America Corp, 
via e-mail 

Hello, Robert D. On the FRONT of 

a steam locomotive, you will often see 

a large round Disc, the inspection hole 

for the Steam Box—fastened down by 

bolts or dogs. Those discs are round, 

usually. Perhaps three or five feet in 

diameter. But THEY do not have to 

hold any particular pressure, maybe 

three or seven pounds per square inch. 

They are just fastened on the outside 

of the engine, on the front. 

The manholes YOU refer to DO 

have to stand off a whole lot of pres¬ 

sure. You are correct that oval is a 

very good shape for them, and that 

they get turned and turned and 

mounted inside. 

In some cases, where there is not a 

lot of stress, a single bolt & (two¬ 

eared) clamp holds them in place. I 

can’t guess how many years ago that 

was figured out, but maybe 200 or300? 

Maybe more? I’ll try to check into this. 

Your point is nicely taken.—RAP 

Hi Bob: 
I always enjoy your Pease Porridge. 

In regard to the April 20 column, you 

mentioned getting a “whack” for 

spilling your milk as a kid. Well, as re¬ 

cent parents, we give our son “swats” 

for being bad. We don’t punish acci¬ 

dents, but deliberate misbehavior is an¬ 

other matter. (I tend to agree with your 

policy. Of course, there is every kind of 

INTERPRETATION..../rap) 

We have an excellent example of 

what not to follow living across the 

street. On one occasion, we observed 

the younger boy taking a roundhouse 

swing of a hollow plastic bat and con¬ 

necting (squarely, I might add) with 

the back of his older sister’s head. 

Repercussions, you might ask? Their 

mother ordered the boy to apologize to 

his sister and give her a hug. (One of 

these days, he may use a wooden base¬ 

ball bat, not realizing what damage 

can thus be caused..nuit just repercus¬ 

sions, but CONcussions—or death. 

Sigh, /rap) 

This is but one of a forest of stories 

about these kids and their parents. By 

not controlling and punishing this be¬ 

havior, the parents encourage them to 

use similar tactics on others (and it has 

happened). 

So, the question to ask the reader 

who claimed you were “brutal” to your 

son is: Who is more “brutal?” The par¬ 

ents who allow their children to misbe¬ 

have, so as to not damage their delicate 

psyches—yet the children grow up to 

be reckless and irresponsible adults? 

Or, the parents who risk hurting their 

children’s feelings when they misbe¬ 

have so that they grow up to be re¬ 

sponsible and respectful adults? (A 

very well-phrased question.../rap) I 

happen to believe that you did the 

right thing. 

Bob Becker 
via e-mail 

IF my son had pulled the glass 

away, I think I would have given him 

a very SMALL swat—just to get his 

attention, maybe a rough pat on the 

shoulder, so he would realize he had 

made a mistake. 

I know a gal who always threatened 

her kids, “If you don’t start behaving 

right away, I’m going to beat your a** 

‘til your nose bleeds. ” But she never 

did. And I think one of her kids grew 

up OK. The other one Pm not so sure 

about, and the third is in the PEN, do¬ 

ing 5 to 10.... 

Sigh...one out of three is not a great 

batting average....—RAP 

All for now. / Comments invited! 

RAP / Robert A. Pease / Engineer 

rap@web team.nsc.com—or: 

Mail Stop D2597A 

National Semiconductor 

P.O. Box 58090 

Santa Clara, CA 95052-8090 
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NEW PRODUCTS 
PRODUCT FEATURE — ANALOG 

New Drain Structure Cuts 
High-Voltage MOSFET's On-Resistance 

By incorporating vertical p-stripes 

in the drift region of the power 

MOSFET, as well as using thin¬ 

ner epitaxial layers, Siemens Semi¬ 

conductor Group in Munich, Germany, 

was able to craft a new line of low 

Rps(on) high-voltage MOSFETs. 

Siemens claims that the novel drain 

structure, implemented in the new 

CoolMOS family, will result in over-

five times improvement in the on-re-

sistance of600- to 1000-V power MOS¬ 

FETs. In fact, current plans call for ex¬ 

tending this performance to 400 V 

first, and then later developing 1200-V 

CoolMOS power MOSFETs. 

“It is a radical change in MOSFET 

design that drastically reduces practi¬ 

cal on-state resistance for a given chip 

area in high voltage MOSFETs,” says 

Claus Geisler, vice president of mar¬ 

keting for power semiconductors at 

Siemens AG. 

According to Jon Hancock, senior-

applications engineer at Siemens Mi¬ 

croelectronics, “This improvement 

has been obtained without impair¬ 

ment to the ruggedness and high 

avalanche strength of the MOSFET." 

The new design changes the rela¬ 

tionship of the on-resistance to the 

blocking voltage. In conventional 

MOSFETs, the on-resistance for a 

given chip area increases exponen¬ 

tially with breakdown voltage. The 

CoolMOS changes it to a linear rela¬ 

tionship, according to Geisler. The in¬ 

ternal measurements indicate that 

this linear relationship between Q-

mm2 and breakdown voltage holds 

true from 400 to 1000 V. And, efforts 

UART Comes With On-Chip 
Tx/Rx FIFO Counters 
To improve system throughput, Exar 

Corp, has released universal asyn¬ 

chronous receiver/transmitter 

(UART) ICs with on-chip transmit 

(Tx) and receive (Rx) FIFO (first-in, 

first-out) counters and 128-byte FIFO 

depth. A FIFO depth of 128 bytes al¬ 

lows the UART to receive longer data 

packets, thereby increasing the inter¬ 

val between required CPU accesses. 

The single model is XR16C850, while 

are underway to extend it beyond 

1000 V. 

Plus, Geisler says, the gate charge 

requirement has been reduced by half 

with the new design. As a result, the 

drive circuit for the CoolMOS transis¬ 

tor is simpler, thereby lowering the 

overall system cost. Also, the chip 

area has been shrunk significantly, 

permitting smaller packages for high-

voltage MOSFETk. In essence, the re¬ 

design provides current capability for 

a given chip area of the MOSFET that 

approaches the performance of an 

IGBT. 

Because epitaxial resistance is a 

major contributor to the RDs(on) of 

high-voltage MOSFETs, Siemens’ de¬ 

signers came up with a fundamentally 

different epitaxial drain structure. In 

the new scheme, six layers of alternat-

the quad version is XR16C854. 

Both new UARTs provide a maxi¬ 

mum data rate of 1.5 Mbits/s at 5.0 V. 

In addition, the UA RTs include an au¬ 

tomatic RS-485 half-duplex switch. 

According to the company, the 

XR16C850 and XR16C854 are pin-to-

pin (drop-in) replacements for earlier 

generations. 

Optional serial interfaces include an 

IrDA-compliant infrared encoder/de-

coder and a modem. The UARTs can 

operate from a single 5.0-V or 3.3-V 

supply. Typical operating current at 

ing n and p structures produce a neu¬ 

tral region with a high blocking capa¬ 

bility in the off state. In the on state, 

the structure produces a low resis¬ 

tance path in parallel to another path 

that blocks high voltage. The result is 

a higher voltage-blocking capability 

with a thinner epitaxial layer, notes 

Hancock. Incorporating a small num¬ 

ber of additional layers raises this 

blocking voltage. 

The CoolMOS MOSFETs will tar¬ 

get off-line switching power supplies, 

electronic ballasts for lighting, class D 

switching amplifiers for professional 

audio and medical equipment, and 

many other applications that are seek¬ 

ing high-voltage MOSFETk in smaller 

packages. According to Siemens, with 

lower loss from smaller packages, the 

new devices are expected to help 

bring about miniaturized systems 

with better efficiency and reduced 

component cost. 

The first member of the CoolMOS 

family, the SPP21N60S5, is a 600-V, 

21-A n-channel MOSFET in a TO-220 

package with an RDS(on) of 190 mQ. 

Other package options include TO-

218, TO-247, and D2PAK. Sampling 

now, this part is slated for production 

in the fourth quarter. Meanwhile, the 

manufacturer plans to add several 

more 600-V MOSFETs in various 

packages to the CoolMOS family, 

ranging from 6 Q to 70 mQ by year’s 

end. This will be followed by 800- and 

1000-V devices in the first quarter of 

1999. 

Siemens Microelectronics Inc. 
10950 North Tantau Ave. 
Cupertino, CA 95014 
(408) 777-4500 
www. smi. siemens, com 
CIRCLE 460 
ASHOK BINDRA 

5.0 V is 1.5 mA. Both of the chips pro¬ 

vide automatic wake-up and sleep 

modes. 

While the XR16C850 comes in 44-

pin PLCCs, 40-pin plastic DIPs, and 

48-pin TQFPs, the quad XR16C854 is 

housed in 68-lead PLCCs, 64-lead 

TQFPs, and 100-lead quad flat packs. 

In 10,000 piece quantities, the 

XR16C850 costs $5.00, and the 

XR16C854 is priced at $12.00. AB 

Exar Corp., 48720 Kato Rd., Fre¬ 
mont, CA 94538; (510) 668-7000; 
www.exar.com. CIRCLE 461 



ELECTRONIC DESIGN ONLINE 
TECHNOLOGY-APPLICATIONS-PRODUCTS-SOLUTIONS 

Get Immediate Online Access 
To Worldwide Technology 

Electronic Design Online has been created for you, the design 
engineer, as the world's most comprehensive technical 

information resource and solution center. It offers a compendium 

of topics—from the contents of current Electronic Design issues 
including all the articles, schematics, and QuickLook features 

to ED University, Pease Porridge, Career/Job Bank, and more. 

Link up to our web site today for online forums, direct links to 

industry organizations and advertisers, trade show previews, 

industry surveys, technology archives, and humor. In addition, 

you can now utilize ED JetLINK, the industry's fastest "drill down" 

tool to find application- and market-specific product solutions 

and vendors with a minimum number of clicks in one site visit. 

ELECTRONIC DESIGN 

ELECTRONIC DESIGN ONLINE 
TECHNOLOGY-APPLICATIONS-PRODUCTS-SOLUTIONS 

QuickLook 
News 
Ideas for Design 
Archives 

Career/Job Bank 

New Products 

ED University 
Trade Shows 
Custom Searches 
Surfer Sam 
Book Reviews 
Comedy Club 

About ED 
Advertising 
Information 
Marketer's Resource 
Subscribe 
Site map 

Technology Departments: 
Analog Design 
Communications/Networking 
Component/Packaging (PIPS) 
Computer Boords & Buses 
Digital Design 
Electronic Design Automation (EDA) 
Embedded Systems & Software 
Test & Measurement 

www.elecdesign.com 
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POWER 

Ultra-Low-Dropout Regulator 
Has Small Footprint 
Targeting a range of consumer and 

computer applications, the SCI 12 

voltage regulator has a dropout of 180 

mV at 60 mA and comes in a six-lead 

SOT-23 surface-mount package. A 

functional replacement for the 150-

mA TK112, the regulator has a fixed 

trimmed voltage tolerance of x3%, a 

standby current of 0.1 pA, (OFF, VIN 

of 8 V), and a current range to 150 mA. 

Other features include short-circuit 

protection, a noise voltage level of 30 

pV with a bypass capacitor, and avail¬ 

able voltages of 2.75,3.0,3.25,3.3,3.5, 

4.0,4.5,4.75, and 5.0 V. Pricing is $0.29 

each per 10,000. PM 

Semtech Corp., 652 Mitchell Rd., 
Newbury Plc, CA 91320-2289; (805) 
498-2111; fax (805) 498-3804; e-mail: 
¡nfo@semtech.com; www.semtech.com. 

CIRCLE 462 

Plug-In DC-DC Converter 
Needs No Extra Components 
The UNR-3.3/3-D5 is a low-cost dc-dc 

converter that requires no extra com¬ 

ponents. Measuring 1 by 1 by 0.45 in., 

the converter runs off 4.75 to 5.5 V and 

outputs 3.3 V at 3 A. The line and load 

regulations are ±0.4% (max) and ±5% 

(max), respectively. Other features in¬ 

clude a noise level of 30 mV, a transient 

response of 40 ms, and full-power op¬ 

eration up to 70°C. Based on a switch¬ 

ing buck-regulator design, the con¬ 

verter comes encapsulated in a 

thermally conductive potting com¬ 

pound in a plastic package. Snubber 

circuits and formed clock pulses allow 

it to pass all relevant FCC and EN 

testing for radiated emissions. Pricing 

is $23 each per 5000; delivery is from 

four to eight weeks. PM 

Datei Inc., 1 1 Cabot Blvd., Mansfield, 
MA 02048-1151; Bill Smith (508) 339-
3000, ext. 397; fax (508) 339-6356; e-
mail: sales@datel.com; www.datel.com. 

CIRCLE 463 

Open-Frame DC-DC Converters 
Meet UL And TUV Specs 
Designed for telecom and embedded 

applications, the ASDH Series of Mi¬ 

croBrick dc-dc converters come in an 

open-frame, isolated format with 

power levels of 5,7, or 10 W. Fully ap¬ 

proved for EN60950 and UL1950 

SELV safety standards, the convert¬ 

ers come in 48 models with 4:1 input 

ranges of 9 to 36 V and 18 to 75 V. Sin¬ 

gle and dual outputs range from 3 to 15 

V. Measuring 1 by 2 by 0.375 in., the 

converters include an integral 

heatsink for operation over the tem¬ 

perature range of -25° to 71°C with¬ 

out additional cooling or derating. 

Pricing for the dc-dc converters is 

from $15 to $29, depending on power 

level. Delivery is from stock to two 

weeks, pm 
Astrodyne, 300 Myles Standish Blvd., 

Taunton, MA 02780; Paul Charrette, 
(508) 823-8080; fax (508) 823-8181. 
CIRCLE 464 

Triple-Output Converters 
Produce Up To 50 W 
The Model pV48-T3512 and Model 

pV48-T512 are triple-output dc-dc con¬ 

verters that output up to 50 W. Both 

measure 0.5 by 2.4 by 4.6 in. and take an 

input of 39 to 60 V de. The ’T3512 out¬ 

puts 3.3 at 4 A, 5 V at 6.5 A, and -12 V at 

0.5 A, while the T512 outputs 5 V at 8 A, 

12 V at 1 A, and -12 V at 0.2 A. F eatures 

include an input-to-output isolation of 

2000 V de (min), an efficiency of 82%, 

3.3- and 5-V outputs trimmable to ±5%, 

short-circuit protection with automatic 

recovery, and power-OK signalling. 

Protection comprises non-shutdown 

overvoltage protection, thermal shut¬ 

down at 105°C, and logic on-off control. 

They sell for $115 each per 100. pm 
RO Associates Inc., 246 Caspian Dr., 

P. O. Box 61419, Sunnyvale, CA 
94088; (408) 744-1450; fax (408) 
744-1521; e-mail: sales@roassoc.com; 
www. roassoc. com. CIRCLE 465 

Hot-Swap AC-DC Supplies 
Offer Custom Configurations 
The PFC Series of 600- to 2000-W ac-

dc power supplies come in a 3U DIN 

hot-swap configuration with power¬ 

factor-corrected universal inputs 

ranging from 84 to 265 V ac or 174 to 

265 V ac. The scalable supplies feature 

dual-bus outputs of 380 V de, an effi¬ 

ciency of over 90%, a typical harmonic 

distortion of less than 5%, and an oper¬ 

ating case temperature of -40° to 

100°C. Other features include non-

shutdown/auto-recovery overvoltage 

protection and a 14-V de, 10-mA auxil¬ 

iary supply. Measuring 5.06 by 2.00 by 

12.53 in., the supply weighs 2.7 lb. It 

sells for $998. pm 
Power & Data Technology Inc., 81 

Great Oaks Boulevard, San Jose, CA 
95119; Stewart Novak (800) POWER-
85; fax (520) 204-9799; e-mail: 
snowak@powerdatatech. com. 
CIRCLE 466 



Take A 
Look at 
THE 

This Fall 
in Boston 

www.WirelessPortable.com 

Send today for more complete information. 

2 SEND ME MORE INFORMATION. I’m interested in | | attending | | exhibiting | | speaking opportunities 

Title Name 

Address Company 

City, State, Postal Code 

Fax Phone 

EA07 I 
Email Address 

Get an instant fax-back brochure at 1-800-561-SHOW, request document #170. 

Produced and Managed by Penton: Wireless Systems Design • Microwaves & RF • Electronic Design 

World Trade Center 
Boston, MA • September 1-2,1998 

The Place for Design Integration 
Mark your calendar now for the fall edition of the fastest-growing conference 
and product showcase for today s wireless and portable design engineers. The 
Wireless Symposium & Exhibition and Portable by Design Conference is 
where design engineers go to learn about wireless and portable systems 
design. 

Wireless 
Internet 
Forum 

This forum offers a 
morning overview on 
potential for wireless 

Internet-based products 
and services, and an 
afternoon look at 

engineering 
applications in paging, 
cellular, PCS, PDA, 

portable PC and other 
revolutionary products. 

A Showcase of Today's Products 
You'll also visit an exhibition of the leading suppliers of hardware, software, 
services, and test equipment for wireless and portable-electronics markets. 
And you'll attend special events that are by, for, and about the industry. If your 
career depends on engineering wireless and portable systems, you’ll find the 
focus you need at this fall event. 

DSPComm 
Forum 

This forum includes a 
morning overview of 
today's revolutionary 
signal processing 
technologies for 
communication 
products, with an 
afternoon session 

focused on 
cutting-edge 
applications 

development topics. 

The Place to Consult with Experts 
The conference is about engineering today's communications systems. You'll 
benefit from the advice of leading design engineers in focused continuing-
education workshops and technical presentations. You can compare the 
challenges you're facing with those of your colleagues in attendance. 

Special Day-Long Technology-Based Forums 
Three forums will focus on technologies that are driving wireless and portable 
product design, with a look at real-world applications that will show designers 
and engineers how to use these technologies today. 

Fax to: 1-216-696-6023 OR Mail to: Wireless & Portable, Penton Institute, 
1100 Superior Ave., Cleveland, OH 44114 Phone: 1 -800-696-9203 

WIRELESS 
CUTTING 
EDGE 

Gold Sponsors: 

ÍTJ Harris Tektronix 

System-on-a-
Chip (SOC) 
Applications 

Forum 
The SOC forum features 
an overview on current 

products in development, 
with an afternoon 

focused on planning for 
the implementation of 

SOC technology in next¬ 
generation wireless and 
portable applications. 

g PHILIPS 

Platinum Sponsor: TEXAS 

Instruments 
The World Leader In DSP Solutions 
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Micro Linear's ML4870 and 
ML4770 boost regulators provide 
integrated, highly efficient DC to 
DC conversion solutions for high-
current multiple cell battery 
applications in PDAs, cellular 
phones and portable instruments. 

Pulse Frequency Modulation 
(PFM) and built-in synchronous 
rectification reduce radiated 
noise, lower component count, 
provide true load disconnect and 
boost conversion efficiency to 
>85%, all of which should give 
your designs quite a boost over 
the competition. 

• True load disconnect com¬ 
pletely isolates the load from 
the input during shutdown 

• Guaranteed full load start-up 
and operation at 1.8V input 

• Continuous conduction mode 
generates less noise 

• Fixed 3.3V or 5V output 
(ML4870) or programmable 
ouptut(ML4770) 

For more information 
contact Micro Linear at: 
Tel: (408) 433-5200 ext.403 
Fax: (408) 432-0295 
E-mail: into@uiinear.com 
Website: www.microlinear.com 

Distributed by: 
Insight Electronics, 
Interface Electronics. 

Micro Linear 
OPW Mkro Linear Comocanon 

Upgrades To IC Disty Site Include 
Links To DRAM Manufacturers 

A redesigned web site aims to 

make it easier for users to get up-

to-date information on the avail¬ 

ability and pricing of ICs. In addition 

to a new look and access format, the 

RAMDEX site, operated by Ameri¬ 

can IC Exchange (AICE), Aliso Viejo, 

Calif., now features the DRAM Manu¬ 

facturers Center, which provides a di¬ 

rect link to the web sites of six DRAM 

manufacturers. 

With some 5000 customers and in¬ 

dustry analysts accessing the site 

every day, AICE reorganized it into 

sections for “Buyer Information” and 

“Analyst Information.” The two key 

pages for buyers are “View Stock,” 

which includes product listings, and 

the DRAM Manufacturers Center. 

Visitors can expedite use of the site 

with its Portfolio feature. This allows 

■ Enhanced IT Will Strengthen 
Components Distributor 
Sager Electronics has added two 

information technology management 

positions as part of a multimillion dol¬ 

lar investment in enhanced IT infra¬ 

structure. Software improvements in¬ 

clude PeopleSoft enterprise resource 

planning applications and supply¬ 

chain management software. 

“The use of PeopleSoft will create 

business efficiencies, and give our 

personnel more time to work even 

closer with our customers and ven¬ 

dors,” says Ron Lovell, Sager’s direc¬ 

tor of information technology. An¬ 

other new application. Opium’s Move 

software, is a warehouse manage¬ 

ment system that should improve the 

efficiency and accuracy of Sager’s 

distribution center operations. 

To complement the new software, 

the company is enhancing its hard¬ 

ware and storage infrastructure, us¬ 

ing Hewlett-Packard Unix servers, 

the disk-storage expertise of EMC2, 

and the communications expertise of 

Cisco. The entire sales staff will be 

outfitted with PCs. “Our goal is to 

have the same access for everyone, no 

matter where they are geographi¬ 

cally,” says Lovell. 

The new staff members are Shan-

you to specify the type of devices you 

are interested in, and then view a list 

of those devices on one page. The visi¬ 

tor can then click on the desired device 

and obtain detailed information, in¬ 

cluding charts and graphs. Selections 

can be saved for future use, at which 

time the page will present updated in¬ 

formation on the selected devices. 

Because of widespread interna¬ 

tional use of the site, AICE also 

added a “DRAM Currency” page, 

which lists the values of different 

currencies so international visitors 

can quickly convert U.S. dollar prices 

to their own currency. Other up¬ 

grades include new graphics and a 

more user-friendly home page. 

The RAMDEX web site is at 

www.aice.com. Or call (800) 229-7690 

for further information. 

non Freise, PeopleSoft implementa¬ 

tion manager, and Guy Lochiatto, in¬ 

formation technology operations 

manager. 

■ Pioneer Adds FPGA 
And Power Supply Lines 
Pioneer-Standard Electronics Inc. 

has added two diverse product groups 

to its family. The Cleveland, Ohio¬ 

based company has picked up Actel 

Corp.’s SX family of FPGAs, and 

Lambda Electronics Inc.’s ac-to-ac 

and dc-to-dc power products for North 

American distribution. 

The Actel devices feature 4-ns 

clock-to-out speeds and 320-MHz 

maximum clock rates, allowing them 

to be used in applications from Gigabit 

Ethernet to 66-MHz, fully compliant, 

PCI designs. “We now will have the 

benefit of offering the SX device to a 

substantially broader customer base, 

with Pioneer-Standard distributing 

our new SX family,” says Carl Burrow, 

Actel’s vice president for marketing. 

Lambda’s products target OEMs, 

especially in the telecommunications, 

computer, office equipment, and indus¬ 

trial markets. “The addition of Lambda 

gives Pioneer-Standard one of the 

strongest supplier groups for power 

products in the distribution industry,” 

READER SERVICE NUMBER 95 
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states Tom Pitera, president of the dis¬ 

tributor’s Electronics Div. Pioneer’s 

Power Products Center, Fremont, 

Calif., offers engineering, design, inte¬ 

gration, and assembly services. 

■ PCMCIA Disk Drives Get 
National Distributor 
Bell Microproducts has signed a na¬ 

tional master distribution agreement 

to handle Calluna Technology Ltd.’s 

PCMCIA-based, 1.8-in. hard-disk dri¬ 

ves. Calluna, which has its world head¬ 

quarters and manufacturing facilities 

in Glenrothes, Scotland, redesigned its 

PC-card hard-disk drives to incorpo¬ 

rate magneto-resistive technology 

and PRML coding. 

“Calluna offers our customers a 

great opportunity to adopt high-ca¬ 

pacity PCMCIA storage into innova¬ 

tive product designs for many mobile 

applications,” says Phil Roussey, se¬ 

nior vice president of the San Jose, 

Calif.-based distributor. “Bell Micro¬ 

products is looking forward to the fu¬ 

ture products on Calluna’s road map, 

and the exciting opportunities that 

will develop as customers implement 

Calluna technology in their product 

designs,” adds Roussey. 

Calluna, whose U.S. headquarters 

is in San Jose, currently makes 520-

Mbyte, type III PCMCIA removable 

hard-disk drives in volume. Scheduled 

for release later this year are a 1.04-

Gbyte type III drive and a 260-Mbyte 

drive that fits the type II form factor. 

■ Components Distributor Opens 
Kansas City-Area Office 
All American Semiconductor Inc. 

has opened a sales office in Overland 

Park, Kan. The office is headed by 

general manager Ron Lambert, who 

has 25 years of distribution experience 

in Kansas City and the surrounding 

marketplaces. “In order to increase 

our support to the valued customers of 

the Kansas City and surrounding tri¬ 

state area, and to further promote the 

products of our quality suppliers, we 

have opened this office with a group of 

talented industry veterans,” an¬ 

nounced Bruce M. Goldberg, presi¬ 

dent and CEO of the Miami-based 

firm. According to the company, they 

have moved up to become the seventh 

largest distributor of semiconductors, 

and the 14th largest electronic compo¬ 

nents distributor overall. 

■ Commodity IC Distributor 
Adds Computer Peripherals 
American IC Exchange (AICE) has 

expanded its charter from commodity 

ICs to include a Computer Products 

Div. that buys and sells peripherals for 

personal computers. Products offered 

include notebook computers, hard-disk 

drives, CD-ROMs, LCD projection 

panels, modems, and monitors. 

AICE, based in Aliso Viejo, Calif., 

buys the excess supplies of these new, 

finished goods from OEMs. They then 

sell them to business buyers, such as 

value-added resellers, systems inte¬ 

grators, and corporate and govern¬ 

ment purchasing agents. 

“Adding computer peripherals to 

our line-up provides a means for us to 

accelerate the growth of our com¬ 

pany,” says Jim Binford, head of the 

new division. “In addition, handling 

these type of products is a natural pro¬ 

gression for AICE,” Binford added. 

■ Richardson Expands Its 
Power Tube Territory 
Richardson Electronics Ltd., 

LaFox, Ill., has expanded its distribu¬ 

tion agreement with Siemens Power 

Tbbe Div. to include territories outside 

of North America. Under the new pact, 

Richardson will sell Siemens power 

tubes in South and Central America, 

Singapore, Malaysia, Indonesia, the 

Philippines, and Thailand. Richardson 

is a highly specialized, value-added dis¬ 

tributor of electron tubes, RF and mi¬ 

crowave components, power semicon¬ 

ductors, display products, and CCTV 

and security equipment. 

■ Avnet Moves Into U.K. 
Computer Business 
Avnet Inc., Great Neck, N.Y., has 

acquired the business of U.K.-based 

Bytech Systems Ltd., which special¬ 

izes in technical value-added distribu¬ 

tion. Avnet chairman and CEO Leon 

Machiz says the acquisition strategi¬ 

cally positions the company’s Com¬ 

puter Marketing Group throughout 

the U.K., and provides the opportu¬ 

nity to expand Avnet’s computer busi¬ 

ness to a new global market. 

Compiled and edited by John 

Novellino, jnovellino@penton. 

com, (201) 393-6077. 

This Video 
Filter Really 
Cleans Up. 

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

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

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

• Integrated amplifiers to 
simultaneously drive 
75Í2 cables for Y, C, CV outputs 

• Includes sync tip clamps and 
anti-clipping circuits 

• 6.7MHz Y and C filters with 
composite video output 

• 43dB stopband attenuation at 
27MHz 

• 0.4% differential gain and 0.4° 
differential phase on all channels 

For more information 
contact Micro Linear at: 
Tel: (408) 433-5200 ext.403 
Fax: (408) 432-0295 
E-mail: info@ulinear.com 
Website: www.microlinear.com 

Distributed by: 
Insight Electronics, 
Interface Electronics. 

Micro Linear 
ClV98 Micro Linear Corporation 
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DIRECT CONNECTION ADS 

CIRCLE 422 PROTO EXPRESS 

THE HIGHEST TECHNOLOGY IN MULTILAYER PROTOTYPES 

PCMCIA 

Metal Core & Thermobanded PCB's 

VISIT OUR HOT NEW WEB SITE 

HIGHEST OVERALL CUSTOMER SERVICE RATING 

1108 West Evelyn Avenue, Sunnyvale, California 94086 
Phone: (408)735 7137 • FAX: (408)735-1408 • MODEM: (408)735 9842 
E-mail: protoex press'"internetmci.com 
FTP Address: ftp:protoexpress.com 

Up to 22 Layers 

Multichip Modules 

Polyimide Multilay 

Full Body Gold 

Impedance Control Boards 

Buried & Blind Vias 

Programmable Intelligent 
Controllers Data Book 

Three new P.I.C.s are 
featured, all in a stan¬ 
dard 4fi" switchboard 
housing 1" deep & 
IP65. all have 101 
Segment Bargraph. The 
HI-QTBS is automatic 
tricolor LED, HI-Q123 & 
124 are LCD. The soft¬ 
ware has Math. 
Functions, RTC, 
Polynomials,“XY" 
Tables & more. The 
hardware: 16-bit A/D, 
16-bit DAC (4-20mA & 0-5V), 4 Relays, RS-
232C/422/485 I/O & more. Any digital or analog input 
is accepted. Uses are as stand alone or with PLC, 
DCS & SCADA. Contact: Dr. Otto Fest, Sr. 

OTEK Corp. TUCSON, AZ. 520-748-7900. 
TOLL FREE 1-877-BAR-OTEK (1-877-227-6835) 
Fax:520-790-2808, Fax Back:520-748-1539+0113 

E-Mail: otekcorp@primenet.com 
Web: http://www.otekcorp.com 

OTEK CORPORATION CIRCLE 411 

Superior performance, cost-effective 
and energy efficient. CE-560-features: 

. PCI Bus master EIDE 

. Flat Panel Video Accelerator 

. Fast Ethernet PCI Bus Master 

. Flash Disk Socket 

. Ultra-Wide SCSI 

COMPUTER EXPRESS 
www.computerexpressct.com 

Phone: 860-348-0345 Fax: 860-348-0347 

COMPUTER EXPRESS CIRCLE 401 PCB SERVICES CIRCLE 424 

Tanner EDA Solutions 

Website 

Tanner 

CIRCLE 421 TANNER EDA NOHAU CORPORATION CIRCLE 410 

8051 

MCM 

MEMS 

In-Circuit Emulators 
A Division of Tanner Research, Inc EDA 

Full and Semi-Custom Layout, Verification & Spice 

Simulation for IC, MCM & MEMS Applications 

The Tanner Tools Advantage featuring L-Edit and T-Spice 

Windows 95/NT - Highly productive interface 

Versatile - Analog, Mixed Signal and Digital Designs 

Compatible - GDSII, CIF, DXF, EDIF, SPICE 

Cost-Effective - More seats, high-end features 

Programmable - Layout Macros & Tool Customization 

Training & Design Services Available 

• External box connected to the PC s printer port (LPTx) 
or Plug-in boards. 

• Choice of user interface: DOS. Windows or Borland 
keypress compatable Hosted on PCs or Workstations. 

• Real-time emulation up to 42 MHz. 
■ Source-level Debugger with complete C-variable support. 
• 64 bit wide. 256K deep trace with time stamp 
• Supports most derivatives of the 8051 family. 

Call (408) 866-1820 for a FREE comprehensive CD-ROM 

on Nohaus products, or download our demo directly 
from our web site: http://www.nohau.com. 

For 24-hour Fax Info Center call (408) 378-2912. 

I 51 E. Campbell Avenue 
I I Wil OU Campbell. CA95008-2053 
CORPORATION Email: Sales@nohau.com 

3nner.com 

Blvd., Pasadena, CA 91107 • USA 
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Electrical Battery 
Contacts & Terminals 
• CAD design & prototypes 
• Small multislide metal stampings 
• Mechanical design & engineering 
solutions for hard-to-make parts 

• Manufacturer of custom parts 

0-1640 Lake Michigan Dr. ^ax: 616 677-1269 
Grand Rapids. Ml 49544 www.paccnc.com 

PacCNC CIRCLE 413 

Qty 10 

Qty Qty 10 

Services 

ION 

SINGLE SIDED 4 LAYER 8 LAYER 

2 

DOUBLE SIDED 6 LAYER 

IS 

i 
1 120 850 1095 1350 

Instant Quotes 
SMOBC & LPI 
Scored Panels 
Electrical Testing 

~ÎÔ~| gfaiy' 

SMT & Thru Hole Assembly 
UL Approved 

EXTRAS 

’ Photoplotting 

Gold • Testing 90 330 420 500 
120 360 470 540 

CALL US TODAY AT 1-800-600-6611 408-748-9600 Accuirace fax. 408-748-1982 modem 408-748-9605 
www.accutrace.com E-mail: info@accutrace.com 

_ ââ 
30 $250 $290 $415 x 
60 '2'90 3§0~45T| 5 

30 $950 $1275 $1595 
60 1025 1495 1875 
90 1290 1725 2150 
120 1405 1875 2325 

10 

IS YOURS! 
as to who gives you the best value? 

I 30 $770 $995 $1250 
I 60 870 1150 1350 
90 960 1300 1600 
1120 1000 1450 1800 

30 $190 $255 $320 ] * 
60 225 300 385' 2 
90_260" 345 415 | X 

120_ 280 390 460 ’ g 

30 $649 $790 $900 g 
60 749 850 
90 795 995 1200 j 

Same Day Prototype • Prototype to Production 
■ ~ Complete CAD/DFM 

Gola/Nickel Plating 
Blind & Buried Vias 

ACCUTRACE CIRCLE 419 

Prototype with 6-50 pin SOIC packages using I 
Ironwood Electronics adaptors. SOIC packages I 
are surface mounted to space efficient vertically I 
designed adaptors which employ gold plated 
terminals for a high integrity electrical connection 
to most prototyping panel configurations. 

Our full line catalog features a vast assortment 
of VLSI interconnection solutions. Custom 
designing is available as well. 

Ironwood Electronics 
www.ironwoodelectronics.com 
612-452-8100 Fax: 612-452-8400 

IRONWOOD CIRCLE 406 

SOIC High Density 
INTERNET DATA ACQUISITION 
and control with Interdac 360/300 
out of the box 

only $1,500 

Design-in ready SBC for OEMs 
HTTP access to live HTML pages 
Self-contained Java Manager 
Extensible SNMP agent on-board 
FTP and Telnet access to RAM drive 
Programmable UDP interface 
C-interpreter for custom on-board 
control 

8 Analog IN 
8 Analog OUT 
24 Digital I/O 
3 RS-232/485 
lOBaseT Ethernet 
1 Meg ROM 
1 Meg Flash 
Up to 16 Meg RAM 

(613) 748-1300 

(613) 748-3972 (fax) 
MARTINHO-DAVIS SYSTEMS 
OEM pacing available check us out on the web 

www.interdac.com 

MARTINHO-DAVIS CIRCLE 408 

ELECTRICAL CONDUCTIVE 

ADHESIVES 
Designed To Your Specifications 

MASTER BOND EP76M EPOXY 

■ High conductivity ■ Thermal shock resistant 
■ Durable, strong bonds ■ Water & chemical re¬ 
sistant ■ Convenient packaging ■ Long storage 
stability without refrigeration ■ Repairability 

Master Bond Inc. 
Adhesives, Sealants & Coatings 

154 Hobart Street, Hackensack, New Jersey 07601 
(201) 343-8983 

MASTER BOND CIRCLE 407 

RELIABILITY PREDICTION 
SOFTWARE 

ARE YOUR PRODUCTS RELIABLE? 
RelCalc for Windows automates the reliability 
prediction procedure of MIL-HDBK-217, or 
Bellcore, allowing quick and easy reliability 
analysis of electronic products on your PC. 
Very easy to learn & use: save time & money 
as you design for quality. Say goodbye to 
tedious, error prone manual methods! 

NOW SHIPPING: NEW VERSION 5.0 

T-Cubed Systems, Inc. 
31220 La Baya Drive, Suite 110 
Westlake Village, CA 91362 

Phone: 818-991-0057 Fax: 818-991-1281 
E-mail: info@t-cubed.com 

Visit our web site for a FREE DEMO 
www.t-cubed.com 

T-CUBED SYSTEMS CIRCLE 416 

Want 

big sound 
from a small 
microphone? 

Gentex" 
microphones 

deliver 
high performance 

in all applications. 

1-800-258-3554 
about our in-stock 
or O.E.M. 
microphone designs. 

GENTEX 
ELECTRO-ACOUSTICS 
BUSINESS GROUP 

5 Tlnkham Avenue 
Derri. NH 0)011 

((< H E A R the DIFFERENCE ;) 

GENTEX CORPORATION CIRCLE 403 

Odds a 
8:1 on 
these 
Slots" 
0 8 or 4 Seri Card 
0 PCI Plug and Play 
0To 115.2 Kbps across all 8 ports 
0To 460.8 on fewer ports 
0 Windows 95 and NT drivers 

Ideal for: 
Test A Monitor Equipment Interfaces 
Industrial Controls / Point of Sales 
Remote Access Systems / More... 

Computer Modules. Inc. 
2350 Walsh Avenue - Dept. ED 98 
Santa Clara CA 95051 USA 
tel (408) 496-1881 fax (408) 496-1886 
compumodules.com info@compumodules.com 
COMPUTER MODULES CIRCLE 402 



DIRECT CONNECTION ADS 

ChipWriter 
Our lowest-priced true universal 

device programmer supports memory, 

microcontrollers, PLDs, and CPtDs up 
to 84 pins, including low-voltage 

devices down to 1.8V Optional 

built-in ROM/RAM emulator. 

$995 

ChipWriter Gang 
A hign speed memory programmer, 

that can program and verily eight 1 Mb 

devices in 23 seconds. It supports a 

wide range ol memory devices 

including Flash and low-vollage devices 
down to 3.3 V. 

$1195 

ChipWriter Portable 
A universal programmer that's truly 

portable: the PC and multi function 

keypad are built in. It supports all the 
same devices as ChipWriter, including 

complex PtDs and lowvoltage devices. 

$1495 

V 

Free Demo Software 
visit our website: www data-io com 

Windows Compatible! 
Starting at iust $995! 

Call 1 800 332-8246 Ext. 975 for more information or to order! DATA I/O 

DATA I/O CORPORATION CIRCLE 420 

CIRCLE 409 CIRCUIT CELLAR INK 
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Dominos are rugged, miniature encapsu¬ 
lated controllers that combine lots of analog 
and digital I/O with a fast control-oriented 
floating-point BASIC to provide a one-stop 
computation and control solution for cost¬ 
sensitive control tasks. 

Domino 1 features: 
• Full floating-point ROMed BASIC 
• 32-KB SRAM and 32-KB EEPROM 
• 12 bits of parallel I/O 
• 2 PWM outputs 
• 1^ bus 
• 2-channel 12-bitADC 
• Señal port: 19.2-kbps RS-232A RS-422, or RS-485 
• + 5V@ 15mA. 1.1'0 1.75'0 0.5' 

Domino 2 has: 
• everything in Domino I plus 
• 16 more bits of high-current parallel I/O 
• Hardware clock/calendar 
• Wide-range power operation 
• Hardware PWM output 

Visit our Web site for complete datasheets 

f # www.micromint.com 
4 Park St . Vernon. CT 06066 1-800-635-3355 

MewL* ̂00/If/PS 
Single¬ 

Computer Modular i/o 
XOl Modular I/O and the state-of-the-art C6201 

DD v_ UZ I [)^p fOf ult¡mate m speed and versatility. 

* Full Windows ‘95/NT development 
software support 

• Stand Alone 1 60 mm X 100 mm card 

• Dual I/O expansion sites for ultra-fast, 
user configurable I/O: 

• Analog I/O • Digital and serial I/O • Performance audio 

• Telephony • Motion control • Fast data acquisition 

Gil 818865 6150 
fax 818 879 1770 
www mnovative-dsp com 

Innovative 
Integration 

real time s o I u 1 1 o n s > 

High Performance, Compact, Reliable 
L 

¡386-Engine" 
>ritti Start al S186 Qty 1 • S64 oeM 

• 36x2.3', Intel Í386EX, 
32-bit. 64MB Memory 
space 

• 30+ I/Os, 10 Interrupts, 
3 UARTs, 3 timers 

• Eleven 12-bitADC imputs. 
Four 12-bit DAC outputs 

• Battery. RTC, 
Networking. Watchdog 

• Complete C/C++ 
Deve opment Kits 

We have 20+ Low-
cost Controllers 
with ADC. DAC. 
solenoid drivers, 
relays, PC-104, 
PCMCIA, LCD, DSP 
motion control, 
10 UARTs, 100 l/0s.

Custom board design. 
Save time and money! 

^TERN 
1 INC. 

1724 Pkosso Ave., Suite A 
Davis, a 95616 USA 
Tel: 530-758-0180 »T 
Fax: 530-758-0181 W 
http://www.fern.com ■w 
tern@nekom.com L__1 

TERN INC CIRCLE 418 

R O L Y N 
Onice C«a>*4*r 

FREE! 
130 
Page 

Catalog 

"Optics 
for 

Industry" 

ROLYN OPTICS supplies all types of “Off-the-
Shelf" optical components Lenses, prisms, mir¬ 
rors, irises, microscope objectives & eyepieces 
plus hundreds of others. All from stock. Rolyn 
also supplies custom products & coatings in pro¬ 
totype or production quantities Write or call for 
our free 1 30 page catalog describing products & 
listing off-the-shelf prices. ROLYN OPTICS CO., 
706 Arrowgrand Circle, Covina, CA 91722, 
(888) 626-6699 
FAX: (626) 915-1379. 

REPEAT IT! REPEAT IT! 

REPEAT IT! 
You’ve developed a strong image for 
your market and you’d like to advertise 
your message in the industry’s strongest 
publication. The recent Adams Study 
found that Electronic Design has the 
largest average issue audience among 
the industry’s twenty leading publica-
tions-and Electronic Design was found to 
be the leading publication for technical 
information among design engineers. 
Now’s the time to project your image and 
reach the strongest specifying/buyer 
audience in the industry-165,000 strong. 
That’s 165,000 opportunities for qualified 
leads. If you repeat your ad every issue 
(62 times), you can have 4,290,000 
opportunities all qualified. 

For more information, call 
Judy Stone advertising 

representative at 201-393-6062 
Fax: 201-393-0204 

ELECTRONIC DESIGN 

1998 CALENDAR 

Issue Date 
January 12 
January 26 
Febuary 9 
Febuary 23 
March 9 
March 23 
April 6 
April 20 
May 1 
May 13 
May 25 
June 8 
June 22 
July 6 
July 20 
August 3 
August 17 
September 1 
September 14 
October 1 
October 12 
October 22 
November 2 
November 16 
December 1 
December 14 

Closing 
12/2/97 
12/16/97 
12/30/97 
1/3/98 
1/27/98 
2/10/98 
2/24/98 
3/10/98 
3/21/98 
4/2/98 
4/14/98 
4/28/98 
5/12/98 
5/26/98 
6/9/98 
6/23/98 
7/7/98 
7/22/98 
8/4/98 
8/21/98 
9/1/98 
9/11/98 
9/22/98 
10/6/98 
10/21/98 
11/3/98 

INNOVATIVE INTEGRATION CIRCLE 405 ROLYN OPTICS CIRCLE 415 



DIRECT CONNECTION ADS 

Embedded 

Single Board Computers 
Serial, Parallel. Analog I O, Opto I O, Reed 

Relay. Motion Control. RS-232/422/485 

Networks, I I \SH Memory. LCD Displays. 

-40 to +85C . Software Drivers 

TOLL FREE 1-888-RLC-TECH 

(805) 466-9717, FAX (805) 466-9736 

http://www.RLC.com 1 

R.L.C. Enterprises, Inc. 
RLC ENTERPRISES CIRCLE 414 

Flat Panel CRT 
Replacements U nder $ 1000 

VAMP-1(XX) series — fully enclosed flat panel CRT 
replacements with 10.4" and 8.4” color TFT LCDs, 
optional touchscreens and enhanced backlights, from 
under $1(XK). 

Also available — color displays ranging from 17.7” 
to 6 4” and XGA to VGA resolution, Ultra-HiBf'rte 
options, touchscreens, enclosures and open-frame 
mounting,and MMX-PentiumSBCs. Visit our ALL 
NEW webpageat www.cdynamics.com. Computer 
Dynamics, 864-627-8800, fax 864-675-0106. email: 
sales@cdynamics.com. • 'I Computer 

ULJ DYNAMICS 

COMPUTER DYNAMICS CIRCLE 400 

Modem your gerber data to us before 9 am EST 
and receive your boards the next morning. 

‘FOR MORE DETAILS. 
CALL: (800) 499-9905 
Tel: (847) 290-8697 
FAX (847) 290-8691 
Modem: (847) 290-8694 

ALSO AVAILABLE: 
• Proto-Type to Proauction 
Quantities 

• SMOBC and LPI 
• Gold/Nicke I Plating 
• Scored Panels 
• Single to Multilayers 
• Blind & Buned Vias 
• Electrical Testing 
• UL Approved 
• Instant Quotes 

, p\eceS

6 

OVERNITE PROTOS CIRCLE 412 

PENTIUM® II & SOUND SBC 

For Intel Pentium® Il 233-333MHz CPU 
Creative sound Blaster, Ultra DMA/33 IDE 

DiskOnChip® Flash Disk, E2 Key™Function 
PICMG Standard Complied 
Full Une CPU Cards: 386SX - Pentium® Pro 

200W True Redundant Power Supply 
. -20°C-70°C 
Operating Temp. 
85V- 265VAC, -48VDC, 
♦24VDC Input it,«*®* 
UL/CSA/TUV/CE Mark 9^ 
MTBF>16 Years 
Vertical/Horizontal Type 
Dual/Triple/Quad Redundant 
Power Supply Case 

ICP ACQUIRE INC. 
453 Ravendale Drive. «H Mountain View, CA 94043 

Tel:650-967-7168 FAX 650-967-5492 WWW.icpacquire.COm.tW 

ICP ACQUIRE INC CIRCLE 404 

iCElXDNE AN ISO 9001 
REGISTERED FIRM 

Telephone Line Emulator 

TLE-A: The MAXIMUM in telecom test power! 

■ Instonlly switch between up to 16 stored configurations 

■ Easily simulate echo, white noise, satellite delay, and 

many other network impairments and conditions 

■ Expansion software modules available for advanced 

simulation, international signaling, and more 

■ Functionsin4-portortwin2-portmodes 

■ Less than half Ine cost of comparable products 

Available 
Iront: 

Call:80DICSST0CK 
(800 427 7862)or 

602-224-5322 

Fax:602-224-5014 

Web: www.icsstock.com 

TELTONE CORPORATION CIRCLE 417 



Selections from Penton Product Mart Electronic Design 
Low-Power Design 
Center Suisse d'Electronique et de Microtechn ¡que SA & Electronic Design 

This collection of papers focusing on the minimization of power consumption 
features general tutorials, digital circuits, devices and analog circuits of low-
power systems. 

Softciver book, SI 25.00, Item B4023PM 

Portable by Design, Proceedings of the Fifth Annual Conference 
Electronic Design 

In an industry that is constantly changing from year to year, 
this 1998 conference overview features the latest 
developments on topics such as: Rechargeable Batteries, 
CPU's and DPU's for Portable Devices, Portable-System 
Software Issues, Infrared Data, Architectural Issues, 
Packaging Concerns, plus many other features relavant to 
those working inthe field of portable design. Held February 9-
12, 1998 in Santa Clara, CA. 

Softcover book, $175.00, Item P9014PM 

PROCEEDINGS 
OF THE 
FIFTH 
ANNUAL 

CONFERENCE 

Electronic Design on CD-ROM 
Electronic Design 

LfCIROHICKUCN it ita mi mi 

Ui hitnrv 

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 

The editors of ELECTRONIC DESIGN 
are actively seeking and reviewing book 
ma nuscripts for a rticle seríes 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 thei r work for publishing 
consideration. 
Please include a brief description of primary target 
market and sales potential. Send to: Product 
Manager, Penton Institute, 1100 Superior Ave., 
Cleveland, OH W14. 

Clearance Items... 
While Supplies Last! 
60% Off Origi nal 
Prices. All Sales Final. 
Standard Handbook for 
Electrical Engineers, 13th 
Edition 
Hardcover book, WAS $110.50 -
NOW $44.20, Item B2000PM 

Web Page Design: A Different 
Multimedia 
200 pp, softcover book, WAS 
$24.95 - NOW $9.98, Item 
B2421PM 

C++ for Professional 
Programmers with PC & UNIX 
Applications 
556 pp, softcover book, WAS 
$42.95 - NOW $17.18, Item 
B2456PM 

Patterns of Software Systems 
Failure and Success 
292 pp, softcover book, WAS 
$44.95 • NOW $17.98, Item 
B2461PM 

Object-Oriented Modeling and 
Design 
528 pp, softcover book, WAS 
$60.00 - NOW $24.00, Item 
B2557PM 

The Year 2000 Software Crisis: 
Challenge of the Century 
522 pp, softcover book, WAS 
$39.95 - NOW $15.98, Item 

B2720PM 

Please Add $5.00 shipping for first book 
and $1.00 for each additional book. 

Subtotal 
Add State Sales Tax 
Shipping & Handling 

TOTAL 

$ 

$ 

$ 

$ 

Item #: Foreign orders — 
/ / Please call for rates 

Sales Tax: 

CA ....8% IL .6.25% 

Check/MoneyOrder (U.S. Currency 65% 
made payable to The Penton Institute) GA .. .6% NJ.6% 

Name:___.Title:_E mail:_ 

Company; _______Telephone: (_)_Fax: (_)_ 

Company Address (no P.O. 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 



tlïraW iltSffl ENGINEERING CAREERS 
RATES: $190 PER COLUMN INCH, COMMISSION ABLE TO AGENCIES 

MATERIALS 
Ad material to: Penton Publishing, Classifieds Dept. 

Attn.: Michelle Hardy, 1100 Superior Ave. 

Cleveland, OH 44114 

SALES STAFF 
Director, Classified Advertising.: 

Michelle Hardy 

(800) 659-1710, (216) 931-9631 

FAX: (216) 696-8206 

CAREER OPPORTUNITIES 

Analog Design/Process Consultant 

Sony, a world leader in electronics, has a unique career opportunity for a Circuit 
Design Engineer to work at Sony’s only wafer fab operation in the United States, 
located in San Antonio, Texas. 

Requires a BS/MS in Electrical Engineering with specialization in VLSI analog circuit 
design and demonstrated circuit design ability. Must have thorough working 
knowledge of mask design and circuit design rules. Prefer experience with Cadence, 
Mentor, and Tanner design packages and use of CAD tools (simulation, schematic 
entry, on-line layout and verification). This position will support our semiconductor 
Foundry Services business and will provide service and support to foundry 
customers. Must have good verbal communication and interpersonal skills. Duties 
include working with customers to determine product definition and to develop 
functional qualifications consistent with circuit design capabilities; assisting 
customers with design rules and tools; developing logic schematics and/or circuit 
schematics and detailed lists of device geometries suitable for use by mask designers; 
developing new products that meet functional specifications and customer 
requirements; analyzing complex design problems in initial product definition; 
determining methods of circuit design; scheduling major project milestones; and 
reviewing and approving characterization data prepared for production transfer. Must 
currently possess legal authorization to work permanently in the United States. 

Sony Semiconductor Company of America offers an excellent pay/benefits package. 
For consideration, please send a cover letter with resume and salary requirement to: 
Sony Semiconductor Company of America, Wafer Fab Manufacturing, Attn: 
Sr. Recruiter, One Sony Place, San Antonio, Texas 78245. Fax: (21C) 647-
6492 or e-mail: resumes@ssa-sa.sel.sony.com (Word 6.0 format only). We are 
proud to be an equal opportunity employer. M/F/D/V 

SONY 
www.sony.com/jobs 

CAREER OPPORTUNITIES 
NATIONWIDE 

Engineers & Tech's - Perm. Only 
Cellular & Wireless Systems, RF, PCS, Mi¬ 
crowave, Antenna, Network, Software, 
Sales. Dig. & Analog, Many more. Resume 
to: Peter Ansara, c/o ABF. PO 239, W. 
Spfld.. MA 01090. Tel (413) 733-0791 
Fax (413) 731-1486 or pa@ansara.com 
See our web site: http://www.ansara.com 

THE FREE R.A. BLOCH 

NATIONAL 

CANCER HOTLINE 
1-800-433-0464 

W
hen conter strikes you, your family or friends, 

reliable information is vital. Talking to a cancer 

survivor will help you or your loved ones success¬ 

fully cope with this always-treatable, often-curable 

disease. All at absolutely no charge. 

(all 1-800-433-0464, 24 hours a day to be 

matched with a survivor with your type of cancer. Let the 

R.A. Bloch Notional Cancer Hotline help you get through 

the shock ord uncertainty of o cancer diagnosis. 

All calls ore absolutely free, completely sponsored by 

Richard Bloch and Sprint, and donations ore never, ever 

solicited. Ou- volunteers don't give medical advice — 

they folk from personal experience of beating cancer. 

Their Tve-been-thece" experience might save your life. 

Call now for help, comfort and hope. 

1-800-433-0464 

Reach today's global decisions makers in 

^rab the/Tttention of over 165,000 
Design & Development Engineers and Managers 

of EOEM products & systems. 

Let 
Electronic Design 

fan gate 

to fulfill your recruitment needs. 

EIECTBONIC DESIGN 

Call: Michelle Hardy 
Tel: (216) 931-9631 
Fax: (216)696-8206 

Visit us on the Internet at: 
http://www.penton.com/corp/classifieds 

or E-mail us at: 
careerlink@penton.com 



Expect Great Things 

o 

Raytheon 

In addition to providing a dynamic work environment, Raytheon Systeme Company offers a 
competitive salary and an outstanding benefits program. U.S. citizenship required. Interested 
candidates, please send your resume to: Paul J. Riley, Raytheon Systems Company, Employment 

Office, 1001 Boston Post Road, M/S 2-2-2635, Marlborough, MA 01752, Fax: (508) 490-2028. 

At Raytheon Systems Company the challenge is yours. You will have the opportunity to work for the leading developer 
of some of the world’s most advanced technologies and challenge your skills to their fullest potential. Currently uie are 
expanding the technical staff within the Satellite Communications area of our Electronic Design Laboratory developing 
terminals operating with commercial and military satellites at C, X, Ku, Ka, and Q-Bandfrequencies. This work includes 
the Air Force ’s Milstar satellite communications terminal the Navy ’s Extremely High Frequency Satellite Communications 
Program (NESP) terminals, the U. S. Army ’s Secure Mobile Antijam Reliable Tactical Terminal (SMART-T) system and the 
Tn.Band Super High Frequency Tactical Terminals for HMMWV variant (T3[HJ). We are also developing the Submarine 
High Data Rate Antenna Terminal system for the Navy. The Laboratory offers opportunities in a wide range ofElectrical 
Engineering Disciplines including digital, analog, and RF technologies, embedded firmware development, antenna 
control systems and communication system architecture. 

SATELLITE COMMUNICATIONS SYSTEMS ENGINEERS 
Be on the ground floor for development of the next generation of Satellite Communication Systems. We are looking for 
Experienced System Engineers with knowledge and experience in system engineering and integration of Satellite 

Communication Systems. The ability to perform system analysis, design and integration including; decomposition of 
requirements, determining hardware/software tradeoffs and functional partitioning is necessary. A BSEE is required, MSEE 
preferred with 4-10 years’ experience in System Engineering. Project management skills would be beneficial. 

DIGITAL DESIGN/FPGA ENGINEERS 
We are looking for Senior Digital Design Engineers with 4-10 years’ experience and interest in working in a technically 
challenging environment. Experience in digital circuit analysis, detailed design and simulation is required. The ability to use 
VHDL for Xilinx and/or Altera FPGA’s and knowledge of design tools such as Synopsis and Mentor Graphics is preferred. 

Candidates must be interested in product development from concept through system integration. 

ANTENNA CONTROL ENGINEERS 
Work in a challenging environment solving antenna control problems for Satellite Communication Systems. Systems include 
both Commercial and Military applications for shore, ship and submarine configurations. In these positions, you will be 

responsible for carrying a design from concept through delivery to customer as well as control systems analyst and design 
plus digital, analog and firmware development. A BSEE with 3-10 years’ experience in antenna position control theory and 

design is required. Project leadership skills desired. 

For more information on Raytheon Systems Company, 
visit our homepage at: www.raytheon.com/res 

An Equal Opportunity Employer 

EMBEDDED FIRMWARE DESIGN ENGINEERS 
Multiple positions are available for Electrical Engineers with interests in firmware development for embedded systems. 
Qualified candidates will work in a challenging environment developing high speed digital signal processing systems for 

Commercial and Military Satellite Communication Systems. These positions require hardware knowledge and experience, as 
well as the ability to lead a team in a lab environment performing hardware/firmware integration. It is essential to have 3-8 

years’ experience, as well as skills in structured firmware development of embedded programmable devices from top level 
design through code and test. Ada and/or C/C* ' background is preferred. 

RF COMMUNICATION ENGINEERS 
Opportunities exist for project and design engineers for next generation satellite communication terminals operating with 

commercial and military satellites at C, X, Ku, Ka, and Q-Band frequencies. These systems contain Wideband spread 
spectrum frequency synthesizers, microwave/millimeter wave upconverters & downconverters, digital receivers, multiband 
antenna systems, microwave/millimeter wave TWT and solid state transmitters. Responsibilities include RF/Analog module 
design, project planning, and team leadership. A BSEE with 3-10 years’ experience in microwave/millimeter wave subsystem 

architecture and development is required. 

DIGITAL ARCHITECT ENGINEERS 
Multiple opportunities are available for Senior Digital Design Engineers and System Architects to lead teams of Engineers 
and manage design projects. Working in a dynamic environment you will be encouraged to develop and improve your 
project leadership skills while working with the latest high-speed digital signal processing technology. Project responsibility 
typically includes all aspects of product development from specification to delivery and acceptance by our customer. These 
positions require a BSEE with 4-10 years’ experience, as well as skills in specifying digital hardware architecture, making 
hardware/software tradeoffs, and implementing detail designs. Application experience in Satellite Communication Systems 
would be beneficial. 



Where kis eyes ^o, 
L so does your business. 

Every year, his company spends $640 million on what you sell. He makes purchasing decisions after doing his 

homework. And he does his homework by analyzing his business-to-business media 

for credible, in-depth coverage of trends, new technology and the most critical issues impacting his business. 

We’re American Business Press, the industry association for business-to-business 

information providers. Our members produce magazines, CD ROMs, Web sites, trade shows and other media 

reaching an audience of over 37 million. We’ll show you how to use these media to 

get seen by the business leaders that matter most in your industry.To learn more, contact Peter Shih today 

at 212-661 -6360, ext. 308, or visit us at www.americanbusinesspress.com. 

First Read ol Decision .Makers 
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ELECTRONIC DESIGN 
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READY FOR THE MOST VERSATILE LINE 
OF RF RECEIVERS FOR DSP? 

i 

data acquisition products— 
all highly modular and easily 

configurable. What's more, our compre¬ 
hensive software tools get your receiver application 

jp and running fast with our SwiftNet'" communications 
protocol, SwiftTools™ code development environment, FTL 
(FileTransfer Language) and other third-party software. 

Pentek announces 
an extensive line o 
digital products 
that give radio 
frequencies the 
reception they 
deserve. 

WE'VE 
GOT 
IT! 

Our 4-channel and multiband digital receivers offer 
wideband and narrowband receiver configurations that perform 
frequency down conversion, lowpass filtering and decimation of 
RF input signals to support real-time DSP processing. 

And because these digital receivers are fully compatible with 
Pentek’s family of off-the-shelf, high-speed 
A/D converters and DSP products, they 
all play together without the need for 
custom interfaces. 

Pentek delivers the industry’s largest 
selection of high-performance DSP and 

Our knowledgeable staff of support engineers have many 
years of digital receiver experience and stand ready to assist 
you throughout your develooment cycle. 

For a free catalog of our extensive family of product offer¬ 
ings and related application information, call 

201-818-5900 
Ext 839. And talk to 
the company that's 
more in tune with 
your needs—-’entek 

• VME, VXI and Multibus II 
• Sampling rates up to 70 MHz 
• Tuning resolution better than 1 Hz 
• Up to 90 dB dynamic range 
• Wideband A/D converters to 16-bits 

iiwini« 
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One Park Way,Upper Saddle River.NJ 07458 • 201-818-5900 • Fax: 201-818-5904 • e-mail: info@pentek.com • http://www.pentek.com 
Worldwide Distribution and Support 



Performance vs. Design Complexity 
170 Our new Ultra37000 CPLDs are Simply Fasten" Faster than any other CPLDs in 

CY37256-'S4 their class, Ultra37000 CPLDs run at speeds up to 222MHz in your system. From 32 to 512 

macrocells, in 3.3 V and 5 V versions, they feature a fixed timing model, meaning their 

real world performance always matches the data sheet specification. No matter how 

complex your logic design. And they're simple to design with, featuring true 

In-System Reprogrammability'■ (ISR") that lets you change your design without 

1 MACH5 256 7 

—t EPM7256S-7 
XC95216-10 

- ispLSI3256-70 

Product Terms per Equation 

Only Cypress Ultra37OOO CPLDs maintain full 

performance as your logic design becomes more complex. 

changing pinout or timing. Ultra37000 

CPLDs from Cypress. Simply Faster. 

For a free literature pack—or to buy our $99 Warp2® software and receive an 

Ultra37000 sample request card—call 800 858 1810 and ask for Kit #U025 or see us at 

www.cypress.com/c pldp. 

Part No. Macrocells tp^ns) f^MHz) I/O Pins imax> Package 

CY37032 32 5 222 37 TQFP. PICC 

CY37064 64 6.5 167 69 TQFP. PICC 

CY37128 128 6.5 167 133 TQFP. PICC 

CY37192 192 7.5 154 125 TQFP. PICC 

CY37256 256 7.5 154 197 
TQFP PQFP 

BGA 

CY37384 384 7.5 154 197 PQFP. BGA 

CY37512 512 7.5 154 269 PQFP BGA 

CYPRESS 
BY ENGINEERS. FOR ENGINEERS? 

Cypress, the Cypress logo, 'By Engineers. For Engineers ' In-System Reprogrammable. ISR. ‘Simply faster ” and Ultra37000 are trademarks, and Warp2 is a registered trademark, of Cypress Semiconductor 
Corporation. Copyright 1998 Cypress Semiconductor Corporation All rights reserved 




