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Switch to high gear with a powerful alliance
of technology leaders.

As devices inerease in density, so does the need for
productivity-enhancing tools. The Altera/Synplicity
Cooperative Engineering Development (ASCEND*)
partnership addresses this need by creating a complete
solution for high-density programmable logic design.

Gear up with high-performance tools.

Your high-density designs need to run as fast as possible. as
quickly as possible. Altera’s timing-driven compilation and
FLEX® 10Kk-1 devices provide the highest performance PLD
solution. When you comhine this performance with

Synplicity’s lightning-fast compilation and high quality of

Geared for

high performance.

results, you can put your designs in overdrive. And the ASCEND
alliance ensures immediate support of the latest Altera
devices for all of your design needs.

Crank it up!

Visit the Altera and Synplicity web sites to download the

latest product information and crank up an integrated,

high-performance solution today.
C >

Synplicity AITERAY

© Copyright 1998 Altera Corporation and Synplicity, [nc. Altera, FLEX, and ASCEND are trademarks and/or service marks of Altera Corporation in the United States and other countries. Synplicity is a
registered trademark of Synplicity, Inc. All other trademarke are the praperty of their respective holders. All rights reserved.




S ll =8 Double your port density
ma SpaCEo i and reduce your system
* - [ ] (3
ko \ i costs with HP’s new MT-R.J
‘ . . . 3 L]
the next A . fiber optic transceivers.
By W s 5
) ‘ Next generation networking equipment
enemtlon . can now achieve the same port spacing as
L4 RJ-45 copper systems - but with fiber
. optics. That’s because the MT-RJ trans-
ceiver family is approximately half the
width of today’s duplex-SC fiber interface.
This increased port density means more
bandwidth per card with lower overall

system hardware cost compared to
existing fiber interfaces.

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

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

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

www.hp.com/info/small

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

Analog interface Analog interface Analog interface
20.1" screen 15" screen 15” screen

1280 x 1024 pixels \ 1024 x 768 pixels 1024 x 768 pixels

Full color Fuii coior Full color
Ultra-wide viewing angle Ultra-wide viewing angle NL10276AC30-03
NL128102AC31-01 NL10276AC30-01

LCD screens in your choice

EC offers a broad line of top-quality TFT LCD signal processing from input to driver, our analog-

screens. Our lineup gives you greater flexibility in  interface screens give you full color with continuous
designing a wide variety of systems that save space, gray-scaling. To slash your development time and cost,
save energy and look sharp. we provide CRT monitor-compatible interface boards.
Analog-interface models They permit direct connection with your computer’s

Our analog-interface models are ideal for standalone standard RGB monitor interface. Analog technology also
LCD monitors. Featuring unique technology for analog  reduces EMI. For demanding applications, our “Super-

On the Internet at http://www.ic.nec.co.jp/compo/icd/index_e.html

For fast answers, call us at: USA Tel:1-800-366-9782.Fax:1-800-729-9288. GERMANY Tel:0211-650302.Fax:0211-6503490.

THE NETHERLANDS Tel:040-445-845.Fax:040-444-580. SWEDEN Tel:08-638-0820.Fax:08-638-0388. FRANCE Tel:1-3067-5800.
Fax:1-3067-5899. SPAIN Tel:1-504-2787.Fax:1-504-2860. ITALY Tel:02-667541. Fax:02-66754299. UK Tel:1908-691133.Fax:1908-670290.
HONG KONG Tel:2886-9318.Fax:2886-9022. TAIWAN Tel:02-719-2377.Fax:02-719-5951. KOREA Tel:02-551-0450.Fax:02-551-0451.
SINGAPORE Tel:253-8311.Fax:250-3583. AUSTRALIA Tel:03-8878012.Fax:03-8878014. JAPAN Tel:03-3798-6148.Fax:03-3798-6149.




Super-Fine TFT

Analog interface Analog interface Digital interface Digital interface
14.1” screen 14.1” screen 15" screen 14.1" screen
1024 x 768 pixels 1024 x 768 pixels 1024 x 768 pixels 1024 x 768 pixels
Full color Full color 262,144 colors 262,144 colors

Ultra-wide viewing angle
NL10276AC28-02

NL10276AC28-01 NL10276AC30-04 NL10276AC28-05

of interface, size and color

Fine TFT” screens feature a radically expanded viewing  NEC is the only vendor who offers both analog- and
angle of +80 degrees, up/down and left/right. digital-interface models. Whatever your require-
Digital-interface models ments for systems, we have a TFT LCD screen that
If you're designing a desktop PC with integrated LCD  will make you look your best. For more information,
screen, our digital-interface models are the optimum contact NEC today.

solution. They feature a low voltage differential signal-

The right components to build your reputation
ing interface (LVDS), and display 262,144 colors. b

s NIEC
NEC MULTIMEDIA
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Every ISDN connection has a potential
weak link — the subscriber loop.
Signals that go in looking pristine can come
out garbled, especially after encountering long
lengths of cable, bridged taps, crosstalk, and
interference. Enter the new TAS GT-ISDN
Automatic Modem Test System. GT-ISDN gives
you a comprehensive, automatic means to test
and evaluate the performance of ISDN terminal
adapters and network termination devices. The
GT-ISDN system gives you all of the instruments
and software you need to completely evaluate
ISDN modem performance.

B The TAS 2200A Loop Emutator gives

you a complete, controllable subscriber

loop in one compact benchtop instrument.
TAS 2200A meets or exceeds the requirements
of ANSI T1.601, Belicore TR-TSY-000393
and testing standards from AT&T and

Bell Operating Companies.

Can Your
ISDN Modem

. Handle 3 Miles
Of This_Stuff?_

GT-ISDN gives you all the instruments
and software you need for thorough,
cosi-effective testing of ISDN modems.

W The TAS 2502 ISDN Central Office Emulator B TASKIT for Windows software provides

implements the local digital exchange, and
emulates several popular ISDN switch types.

M The Gemini Dual Terminal Emulator
implements advanced performance tests,
including bit/char/block error-rate, message
error rate, call connect reliability, file transfer
throughput, character echo delay, block
acknowledgment delay, and much more.

oS

Telecom Analysis Systems, Inc.

an easy, powerful way to control each
instrument, and to set up and execute auto-
matic test procedures.

B Built-in industry standard procedures get
your test up and running immediately!

If you are developing, manufacturing, or
evaluating ISDN modems, you need a
comprehensive, cost-effective test solution.
Will your ISDN modem go the distance?

Don’t guess — TEST!

Check out the GT-ISDN
Modem Test System from TAS.

34 Industrial Way East = Eatontown, NJ 07724-3319 = Phone: (732) 544-8700 = FAX (732) 544-8347 = Email: sales@taskit.com e Interret: hitp://www.taskit.com
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M Valve Independently Controls Power Parameters 35

EDITORIAL OVERVIEW

M Tuned Decoupling Tames Noise In Switching Circvits 42
M Complete GPS Receiver Fits On Two Chips 50
M Digital Phosphor Oscilloscope Breaks New Measurement Ground 61

| I Electronic Design Automation Mainstreams MEMS Design 67

TECH INSIGHTS

35 Unique Valve Independently Controls Power
Parameters

* A novel device simultaneously or £1)'J1}}
separately controls the amount of STORY
current, maximum voltage, and ef-

Sective voltage.

42 Analog— Tuned Decoupling Tames Noise In
Switching Gircuits

* Suppress specific frequencies by resonating
the inductance in circuit-board traces and
component leads.

5|? Analog — Complete GPS Receiver Fits On Two
Chips

* A pair of complementary ICs, an RF front
end and a microcontroller, allow total GPS ve-
ceiver implementation.
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TECH INSIGHTS

61 Test & Measurement —Digital Phosphor
Oscilloscope Breaks New Measurement Ground

o Fast acquisition and parallel processing
bring a wealth of information to the display.

67 Hlectronic Design Automation Mainstreams MEMS
Design

* A new generation of tools for MEMS struc-
tures opens endless possibilities for future de-
signs.

77 EDA Watch
» Emerging design tools promise to move
MEMS to mainstream applications
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When you need a reliable source for IR components, QT Optoelectronics is hard to resist.

We have an extensive line of emitters, sensors, and switches. And if you can't find the
component you need off-the-shelf, we can produce a custom IR product just for you.

Our technical support engineers can help you select the right component for your
application. And our authorized distributors — in hundreds of cities around the world —
can deliver that component on time and at a reasonable price.

How can you resist?

Call 800-LED-OPTO for more information and the phone number of your nearest

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

OPTOELECTRONICS

United States 800-533-6786
France 33 01/43.99.25.12

Germany 49 089/96.30.51

United Kingdom 44 [0] 1296/39.44.99

SIMPLY IRRESISTIBLE
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EDITORIAL OVERVIEW

DIGITAL DESIGN

81 Convert Asynchronous Designs To Synchronous | 98 Ideas For Design

Equivalents e Sensor identifies insulated “hot™-line con-

¢ Practice good digital design techniques to ductors

reap the benefits offered by synchronous logic. * Automatically switch between two serial in-
put devices

-]_ ¢ Low-cost fan manager for power-supply ap-
plications

89 For Optimal Cooling, Rely On Closed-Loop, Fan-
Speed Control
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i * Specifying frequencies for leakage induc-
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o With minimum fuss, a closed-loop system ‘
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tance measurements

108 Walt's Tools And Tips

¢ Readers respond: another mailbag

can yield maximum performance for the most
demanding applications.

94 PIPS Products 113 Pease Porridge
e What's all this circuits-in-your-car stuff,
anyhow?

97 Product Update: Components

115 New Products

® Digital ICs

o Test & Measurement
e Analog

o Communications

LOOKING AHEAD:

Two-way wrist radios? Maybe someday. Until then,
Communications Editor Lee Goldberg reports that wireless paging
and messaging technology is finding its way into many
nontraditional, " off-the-belt” opplications within other products.

@ Boards &Buses:.........cceeeeesneenss A Special Report by Computer Systems Editor Jeff Childs
notes that because image-processing applications vary so
much, it's still o boord-level technology. The bus choice
depends on the size of the tosk.

@ S OFTWAIE: eeneeeseesseeesossnessssness A Special Report by Contributing Editor Ralph Spindell takes
o look at the broad range of development tools intended

for Java program developers. Many third-generation and
high-level tools available for mature languages like C++
are now reaching the Jova industry.

@ Communications:

Permission is granted fo users registered with the Copyright Clearance Center Inc. (CCC)
1o photocopy any article, with the exception of those for which separate copyright
ownership is indicated on the first page of the article, provided that a base fee of $2 per
copy of the article plus $1.00 per page is paid directly to the CCC, 222 Rosewood
Drive, Danvers, MA 01923 (Code No. 0013-4872/94 $2.00 +1.00). Can. GST
#R126431964. Canada Post International Publications Mail {Conadian Distribution
Sales Agreement Number 344117). Copying done for other than personal or infernal
reference use without the express permission of Penton Media, Inc. is prohibited.
Requests for special permission or bulk orders should be addressed to the editor.
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NASA’s Neurolab Is SHARC
Infested ...........64)

Managing The Design
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Much Skepticism ....64X

Lend E.T.s An Ear ....64X
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One-Stop Shop!

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

1998 Digi-Key Corporabon

. Digi-Key Corporation
e B 701 Brooks Ave. South
— ’ ; . — Thiet River Falls MN 56701~
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eQuicklook
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eldeas For Design
*New Products Section See Electronic Design Online’s
*Recent Issues Table of Contents to preview
what’s in store for you on the web!
Technology Lab NOW ONLINE:

Press Room

Comprehensive listings of what Electronic Design’s technology editors are
working on, including:

e Editorial Call--Upcoming festures editors are working on, and how
readers can contribute material.

* Face to Face--Conferences/seminars editors will be attending.

Careers
¢Job Bank

oCurrents & Careers

Extras o What's Going On?--Short takes on developing stories in the indusiry.
G olmine e Cool Web S?tges--The aditors recommend si?es?or readers. ¥4
«Distribulors For more information, see Press Room in About Electronic
| Design at www.elecdesign.com.
g Distributor Page
@ Community Detailed descriptions of distributors/vendors of OEM products, including
' *Book Shelf featured products, special offers, ordering information, and links to com-
eUniversity ny weg sites.
*Trade Shows or more information, see Distributors at
*Engineer Store www.elecdesign.com.

*Comedy Club

TECHNOLOGY LAB

Is hardware/ software coverification a mature technology?

e-link NEWS

U.S. Government’s Year 2000 Problem resolution plans get failing grades

AL BOOK SHELF

B Electronic Design New releases on LINUX device drivers and parallel port programming

COLUMNS
London Correspondent Peter Fletcher on the gentle art of
“Wisteria Weaving”
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FLEXIBLE
SMD VCXO

SERIES VC8000 / VE8000

+ 1.00 MHz to 160.00 MHz,
including SONET and ATM

¢ 3.3V and 5.0V supply voltage

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

¢ Low power consumption,
enable/disable option

RALTROI

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

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

E-mail:sales@raltron.com

http://www.raltron.com
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Engineers Spend 30% Of Their Time

Researching And Entering Part Data.

0(CAD Capture for Windows - [BENCHI8 DSN - BENCHS8 - A SCH| [-15] ]
E: Fle Edt View Place Macro Accessones QOphon: Window Hebp 1ol vl

!:‘wjﬂng l 1 J l Iqlglql‘ll Part Manager - BENCH98.DSN

ol %
l l J [J —JJ —I lJ Value Part N_... Part Status  Fan A1 A
‘ - e VN RS 2.7 @ Undefined :
‘ : P 2 R43 20K 30-04267 @ Approved: Not curre
64 3 + .C30 1uf 50-00172 @ Approved: Not cunre E
‘ e ) 4+ O 22v10 TMPA O Temporasy: Current
1 5 5 T3 2v10 TMP-3 O Tempotary: Custent
g 718 i 6 w2 22v10 TMP-2 O Tempotary: Current
| 1 s 2 7 Tun 74HC374  20-00374 @ Approved: Current
| (K ] 7 Bs {J.u4 7201 20-00042 @ Approved: Curntent
A 18 9 F.C2 10pF 50-00134 @ Approved: Cuttent
T..C1 10pF $0-00134 @ Approved: Cumnrent
J u7s 74HC245 20-003296 @ Approved: Cunrent

E, 22 B2 . 150 e Receive automatic notification if the parts in the schematie
i R | 3 ! <3 g or database change. and update them instantly.

—
F HETE
0 % o , ; ' Access part
-~ ) p - 3
Supplier A 1
Part Part Package Manufacturer s ~ . B dalaina
Part 1 .
Number Value Description Status T Manufacturer | ot pymber | SuPPlier 12 |
e Number - o central
—J30-10600 1M 1.0Mohmresistor _ |Preterred |Axial Panasonc TMQBK-ND OIGHKEY 1MQBK-ND 028 database
]31-00036 | 36K 36K ohm resistor 1% 1/ Preferred | Axal Precision Restst 360KQBK-PRP  DIGIKEY I6MQEK-PRP 0 22 ’ :
Bl 30K ohun resistor 1% 1/ Preferred | Axiel Precision Resist 30KQBK-PRP  DIGLKEY 30KQBK-PRP 0.22 UBoA oron Ihe

27 obwn resistor 1% 1/ Preterred | ias Precision Resist 27KQBK-PRP  DIGIKEY IHI('I'”('I

30-02702 2 22K ohm resistor Preterred Panasonic 2.2€GBK-ND  DIGHKEY ' i | without
3100022 22X 22K ohm resistor 1% 1/ 'Preferred  Axed Precision Resist 2.2KQBK-PRP_ DIGHKEY 2 2MQBK-PR |0 22(BBBeec 12 . | I leaving \
30-04293 10K Resistor, 10K 14W 20 |Preterred Discrele  Panasonic 10K@BK-ND  DIGHKEY  10KQBK-ND 0 ~ t eaving your.

30-04277 _ 10K Resistor, 10K 14W 10 Preterred  Discrete Panasonic 10KQBK-ND  DIGLKEY - - H'/It’l”(llh'
30-04267 _{_1}]( Resistor, 10K 126V 1% Preferred Drscrede Panasonic DIGHKEY Lj .
30.04263 10K editon

Resistor, 10K 10 5% Preferred Discrete  Panasonic  10KQBK-ND  DIGLKEY.

Scales 39%  X=1230 Y=4 70

Select parts with the electrical parameters you need and the system S SsnegvR | 3D 513
automatically retrieves part numbers, PCB footprints and other data.

There’s Got
Now there is. An Enterprise You can also retrieve new
Component Information System TO Be A parts from the Internet. Select a
from OrCAD. part to automatically attach the

With OrCAD Enterprise CIS™, Better Way. symbol to your cursor, download

you can access component informa- the information you need and flag

tion from a central database as you place parts, the part for special handling by purchasing.

and the system automatically documents the With OrCAD Enterprise CIS, you’ll save
non-electrical data for you. Export a complete, yourself time. And your company money. So
up-to-date part list and netlist at any time with next time you pick up a data sheet to look up a
the press of a button. Your documentation manufacturer number, pick up the phone instead.
always reflects current information, so you'll And call OrCAD Direcr at 1-800-671-9506
avoid cost overruns, obsolete parts and rework. or visit us at www.orcad.com.

EDA for the Windows NT Enterprise

OrCAD is a registered trademark and OrCAD Enterprise CIS is a trademark of OrCAD, Inc Or CAD BN
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(Go faster.
Start now.

New memory core technology boosts PC graphics performance up to 100%.

Without changes in motherboard design.

Microprocessors keep getting faster
while memories struggle to keep
pace. Most new memory devices
provide faster data transfer rates by
improving /O interface. NEC
takes a more radical approach.
We've redesigned the memory core
and introduced a powerful new
architecture called Virtual Channel
Memory (VC Memory).
The new architecture
features flexible, multiple
channels with cache SRAM
between memory cells and
the [/O interface. The channels
store prefetched data while the
cells perform read and write
operations. These innovations

result in higher throughput, faster
random access and lower latency.

InTrRODUCING 64Mb ViRTUAL
Crannel Syxchronots DRAMs

The first silicon incorporating
the new technology is our 64Mb
Virtual Channel

Synchronous DRAM
» (VC SDRAM). It
features 16 virtual
channels, each with 1,024 bits
of SRAM. Our VC SDRAMSs can
raise the graphics performance of
PCs up to 100%, and boost
overall system performance by
approximately 20%. These new

On the Internet at http://www.ic.nec.co.jp/index_e.html

For fast answers, call us at:

64Mb memories are organized in
two banks configured as x4, x8
and x16 bits. They offer three
speeds: 100, 125 and 143MHz.

THE FUTURE STANDARD, AVAILABLE NOW!

NEC is offering VC Memory
technology at no cost to all
memory manufacturers. We're
convinced this architecture will
become the de facto industry
standard. Virtual Channel
SDRAMs offer an immediate low-
cost solution for designers working
on post-SDRAM main memory.
For more information, contact
your nearest NEC representative.

USA Tel:1-800-366-9782.Fax:1-800-729-9288. GERMANY Tel:0211-650302.Fax:0211-6503490. THE NETHERLANDS Tel:040-445-845.Fax:040-444-580.

SWEDEN Tet:08-638-0820.Fax:08-638-0388. FRANCE Tel:1-3067-5800.Fax:1-3067-5899. SPAIN Tel:1-504-2787.Fax:1-504-2860. ITALY Tel:02-667541.Fax.02-66754299.
UK Tel:1908-691133.Fax:1908-670290. HONG KONG Tel:2886-9318.Fax:2886-9022. TAIWAN Tel:02-719-2377.Fax:02-718-5351. KOREA Tel:02-551-0450.
Fax:02-551-0451. SINGAPORE Tel:253-8311.Fax:250-3583. AUSTRALIA Tel:03-8878012.Fax:03-8878014. JAPAN Tel:03-3454-1111.Fax:03-3798-6059.

just imagine

NEC MULTIMEDIA

READER SERVICE 100

NEC



©
o
o
—
)
=
=
=
~
=
o
A
s
Q
&
=
[=]
=
e
—
s

Serial/Parallel
Conversion or
Networks

Pnnllel to Seﬂal

""‘“" G Serial Out
Data and

Strobes CY233

Wire Saver

Parallel - - Serial ~ Parallel

| I .Y233 Cy233 | I

Serial to Parallel
Parallel Out,
SeraI In Sicbed
and Mode
CY2"‘ Selection

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

Alternate Topology for 256
8-Bit Ports or 2K 1/O Lines

Host Ring LAN

The CY233

is available

from stock @ $45/eaq,

$30/25, $27/100, $16/1k
Prototyping kit also available. Call

for hee info or to order $10 manual.

WWw. (,ontrolChlps com
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ELECTRONIC DESIGN

EDITORIAL

And The Verdict Is...

y interest in sports has waned over the years. I don’t possess a law de-
M gree to help me decipher the daily newspaper’s sports section or the |

legalese spewing out of the talking heads on ESPN. Sports is not
about games or competition anymore. It’s about arbitration, strikes, con-
tracts, free agency, mediators, lawyers, and judges. Now, I might need to |
brush up on the law just so I can follow what’s currently making news in our
industry. Is there an “Antitrust Law for Dummies” book out there?

As the whole world knows by now, both Microsoft and Intel have ticked off
the Justice Department and the Federal Trade Commission, respectively.
The two superpowers may have violated antitrust laws. From my high school
days, I recall that it was around 1890 when the Sherman antitrust laws were
established. From then on, big oil and railroad barons could not use their
girth to squash all competitors. In Microsoft’s case, the antitrust charges are
at least clear. The software behemoth is charged with using predatory pricing |
strategies and other questionable and illegal tactics to wax the competition.
Microsoft denies the charges...see you in court.

But, the Intel suit doesn’t seem to violate the traditional antitrust rulebook. It
is three of their customers, not their competitors, whom Intel is accused of
threatening and damaging. The suit alleges that they bullied Compaq, Inter-
graph, and Digital Equipment. The companies were given a choice of licensing
their technologies to Intel or face being shut out from the supply chain of ad- [
vanced chip information. All three companies need to build products based on In- |
tel’s microprocessors. No information, no products. No products, no companies.

Is this a true antitrust case? Compaq and Intergraph aren't in the chip man-
ufacturing business. And it would be a long stretch to imagine Digital and its
Alpha chip as competitors. No, what we have here is a major league intellectual
property (IP)issue. It was bound to happen. I don’t think any other issue is de-
bated as hotly within our industry as IP. The FTC’s antitrust action against In-
tel is a move to stretch the antitrust laws. Or, it’s a way to set new laws for the
nature in which high-tech companies do (or don’t do) business in today’s world.

I don’t believe either of these two suits will ever get to the “...and the ver-
dict is...” stage. The platoons of clever lawyers on all sides will get together
for lunches and bang out settlements. What will be interesting to observe
from the Intel suit is where the IP issue goes
from here.

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




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. @CUS@ Xy
O

In an instant, it shows you specs on the devices, recommended

development tools, product availability, distributors, and < %
stocking information. ’53
We’re dedicated to getting you the OTPs you need. When \-\5
you need them. Visit www.motorola.com/semi/otp and see J 0@
ust

for yourself.

ER | EPROM

MICROCONTRO

OLL V
0

%saucmskn 12K | 64 | 10 16-DIP, 16-SOIC
| 68HC705B16 | 15K | 352 | 34 52-PLCC, 64-QFP
68HC705C8A | 8K | 304 | 31 40-DIP, 44-PLCC, 44-QFP
68HC705C9A | 16K | 352 31 | 40-DIP, 44-PLCC, 44-QFP
68HC705J1A | 1.2K | 64 | 14 20-DIP, 20-SOIC
68HC705L16 | 16K | 512 | 39 | 80-QFP
'68HC705P6A | 4.6K | 176 {

21 | 28-DIP, 28-SOIC

www.motorola.com/semi/otp

PN :
Digital DNA

www.digitaldna. motomla com Fro m M OtO ro I a
© Moxorola, Inc. 1998, Motorola and M) are repstered trademurks and DygtalDNA and the Drgtal DNA

logor are trademarks of Motocola,
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TECHNOLOGY BRIEFING

Cost Effective

H MINIATURE
® FULL SIZE
H DUAL GANG
® SHIELDED

Custom designs welcome.
Aggressive pricing!

ELECTRONICS INC.

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

Fax: (253) 851-8090

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

Customer Research Spurs Innovation

as your company done any customer research lately? If not, you may be
H missing out on a great way to foster product innovation. Take, for exam-

ple, a recent product announcement by Hewlett-Packard—the HP
16600A and 16700A series of logic analysis system mainframes. These prod-
ucts, which combine logic analysis and emulation, were a result of the input of
thousands of designers worldwide.

Digital-systems design-team members told HP that it is common to start a
new design without a clear picture of how they will debug the product along
the way. (HP says digital design teams typically consist of five to seven soft-
ware/firmware designers for every hardware designer.)

According to HP, there are numerous challenges brought on by market ex-
pectations and technical possibilities. They can be categorized as those cre-
ated by new-generation microprocessors and microcontrollers, product de-
signs and business pressures, and traditional debugging tools.

About the challenges presented by traditional debug tools, designers told
HP they were getting less support from their debug tools. The emergence of
fast processors and complex designs exposes the major weaknesses of tradi-
tional in-circuit emulators (ICE). Specifically,
HP’s global customer research uncovered five
problem areas. These were: intrusiveness can
change the behavior of the system under test;
ICEs have little or no ability to show system ac-
tivity beyond the processor; debugger quality is
sacrificed because customers are forced to use
tools from ICE vendors, rather than choose from
the best debuggers on the market; real-time trace
depth is often insufficient for today’s complex sys-
tems; and designers have no way to correlate
software behavior with hardware activity.

HP also discovered a lack of coordination be-
tween hardware and software designers in the se- =
lection and use of debug tools, which frustrates
and delays the design process. For example, the TEST & MEASUREMENT
discrepancies in results when using a logic analyzer, as opposed to an emula-
tor, causes conflict between hardware and software teams, because the teams
lack a common set of data to analyze.

Further, processor support is often late, or even nonexistent, with ICE.
HP believes this is a financial issue. Motivation to develop emulators lessens
as new processors proliferate, because each new processor has a short life
span. It is a struggle for tool vendors to create emulators for complex, high-
speed processors.

But, logic analyzers also have their shortcomings. When considering tradi-
tional logic analyzers as an alternative to in-circuit emulators, software de-
signers had several complaints. Most logic analyzers lack some key debug
tools, such as code download, target control, and good debugger connections.
Also, software designers find connecting logic analyzer probes difficult.

ICE and logic analyzers alike have been perceived as expensive. Designers
complained about the need to buy new emulation hardware for each new
processor and to learn new tools each time a new processor is used. Customer
research concluded that the frustration of using old tools to solve new prob-
lems posed by complex digital systems is so acute that designers in a wide
range of industries are looking for alternatives.

Responding to this customer feedback, HP blended both technologies—
logic analysis and emulation—into its new products. HP is hoping to provide
design teams with more control of, and visibility into, system behavior than is
possible with a logic analyzer or emulator alone.

If your company is struggling to come up with new product ideas, invest in
customer research. It pays off.

Joseph Desposito can be reached at jdespo@ix.netcom.com.
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So then | said
"let's not use Xilinx FPGAs."
Ya know, 1 miss bheing
VP of Engineering.

4

In the high-tech systems market, you 265K system-level-gates at speeds beyond 100
can’t afford to make mistakes. Like choosing Mhz. That makes them the fastest and densest

the wrong logic solution.
Because late-to-market
means missed opportunity,
and we all know what that

devices in the business.

it's All About The result? The XC4000XL.
Making (e T[T has become the fastest grow-

ing programmable logic

means. So, in an effort to ensure your compa- device family in history.
ny’s future success (and yours), we introduced Protect your future. Choose the XC4000XL
the XC4000XL Series™ A high performance, Series from Xilinx. Do it for yourself, because

high density FPGA family that delivers up to it’s fun being VP of Engineering.

www.Xilinx.com

S XILINX

The Programmable Logic Company™

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 15 a registered trademark and The Programmable Logic Company is a servicemark of Xilinx, Inc
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thout tachometer feedback.

Today, more than 200,000 Galil motion

controllers are at work worldwide, helping
to build semiconductors, textiles, medical
cquipment and manufacturing products.
Our revolutionary innovations have grown
into the world’s most complete line of
high-performance motion controllers for
steppers and servo motors. Up to 8 axes of
motion, including linear and circular
interpolation, gearing and ECAM for [SA,
Compact PCI, VME and RS232 standalone
environments. All with uncommitted 1/0
and memory for user-defined programs.

Let the value in
CALL 1-800-377-6329 TODAY

FOR YOUR FREE PRODUCT GUIDE, INCLUDING A Gdhl ((mtr()ll( ¥5
TECHNICAL REFERENCE ON MOTION CONTROL. move you, too.
Visit us at www.galilmc.com

©1998 Galil Motion Control, Inc ¢ 203 Ravendale Drive » Mountain View, CA 94043
B00-37-6329 » 550-967-1700 » Fax: 650 967-1751 « Email: galil@galilmc.com
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TECHNOLOGY

NEWSLETTER

Slanted Package Mounting
Technology Boosts Card Density

itachi Semiconductor (Brisbane, Calif.) Inc. and Hi-
H tachi ULSI Systems Co. Ltd. announced the devel-

opment and patenting of a new Flash component
mounting technology. It will result in the industry’s
largest capacity PCMCIA flash cards to date—300
Mbytes.

The new technology, called slanted package mount-
ing, provides a way to increase the storage capacity of
flash cards four-fold. Hitachi’s slanted-package-mount-
ing technology uses ultra-thin TCP (Tape Carrier Pack-
age) flash components arranged in an angled configura-
tion, as opposed to traditional TSOP stacking methods
that employ a flat orientation. This makes it possible for
the company to quadruple the memory densities of its
flash cards by fitting four times the memory within the
same space on the card. For example, it can fit 40 TCP-
packaged 64-Mbit components on one PCMCIA card.
Consequently, densities of 300 Mbytes per card are
acheivable.

For more information concerning the flash-card tech-
nology, contact Hitachi Semiconductor (America) Inc.,
2000 Sierra Point Parkway, MS-080, Brisbane, CA
94005-1897; fax: 303-297-0447; Internet:
www.hitachi.com/semiconductor. JC

PCl SIG Releases PCl v2.2

Specification For Review

he Peripheral Component Interconnect Special In-
T terest Group (PCI SIG) has made the v2.2 of the
PCI Local Bus standard specification available for
member review. The latest version of the PCI standard
includes the new functionality of PCI Hot-Plug and PCI
Power Management, in addition to a roll-up of Engi-
neering Change Notices (ECNs) and errata since ver-
sion 2.1 was completed in August 1995. Version 2.2 is es-
sentially a “clarification release” of the specification.
The major elements of v2.2 PCI Hot-Plug and PCI
Power Management have been in the works since last
fall, and contains no major surprises. PCI Hot-Plug pro-
vides the ability to insert and remove PCI adapter cards
without shutting the system down. PCI Power Manage-
ment addresses the issues of power management and en-
ergy conservation on the PCI bus. Working with the op-
erating system, it allows expansion cards to be powered
down when not in use and powered up when in demand.
After incorporation of any post review changes, v2.2
is expected to be formally released this month. For
more information, contact PCI SIG via phone at (800)
433-5177 (within the U.S.) or fax at (503) 693-8344, or
visit the PCI SIG web site at www.pcisig.com. JC
Edited by Roger Engelke

5 MICRON WIDE
CONDUCTORS AND SPACES ON...

MAGNIFICATION: 1.20KX
5 Micron Conductors
5 Micron Spaces

050" x 075" Chip B
055" x .078" Chip B

l@'METmeRAPchs
J DIVISION \ ESEARCH CORF A

INNCVA

50 CONCORD STREET, WILMINGTON, MA 01887 « 978/658-6100 « FAX: 978/657-7765 E-Mail: metsales@drc.com WEB: hitp://www.drc.com/
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This season’s IC highlights from Unitrode help your designs perform with greater efficiency at
substantial savings. We'll provide samples and free application information. Give us a call today.

0C5350

is redefined with Unitrode’s
UC5350 Control Area

Network (CAN) transceiver.
m @ ﬁ This plug-&-play network
\ solution saves money, shortens
design time. increases

production reliability and
reduces downtime.
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improved housekeeping functions
such as Programmable Maximum
Duty Cycle. Programmable
Volt-Second Clamp, Current
Sensing with Leading

w» Edgc Blanking. Two-
Level Over Current
Protection and Soft-
Start with Full Cycle Restart
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UCa3sde
mmw W | 1 iohly accurae UCC3946
pe Functions MHCTOProcessor supervisor
features fully programmable
reset threshold, reset period
and watchdog period
functions. Able to operate
from a supply voltage as low

Ucc392e6

The CAN. Transceiver UC5350 Factory network automation Integrated (u"en‘} Cs(ein;g 6' The UCC3926 converts up

to £20 Amp current through
an intemal non-inductive
shunt resistor into a
proportional voltage. The
current to voltage conversion
is done with a low offset,
high bandwidth, temperature
compemated amglifier and

a second programmable

gain amplifier.
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Roll Over BiPolar Ucc9ss
Unitrode’s BICMOS PWMs offer ) L0954 The UCC3954 develops a
advanced protection features and Single Cell Lithium-lon To ‘}-3‘/ Converter regulated +3.3V from a single

lithium-ion battery. With a
unique topology that references
the battery’s positive terminal
to system ground, the device
features high efficiency,
constant frequency conversion
employing a simple flyback
(Buck-Boost) conversion
technique.
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Ucc3sss

Designed especially for
ENERGY STAR requirements,
the UCC3858 high power
factor preregulator provides
programmable PWM
frequency foldback for higher
efficiency at light loads.

as 2V and drawing only 15pA UCC38s58 Leading edge modulation
current. this IC is ideal for low High Power reduces output capacitor
power portatle applications. Factor Preregulator ripple curreat.
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@ UNITRODE

{#-The Linear IC Company Everyone Follows

Tel: 603-429-8610 - hitp://www.unitrode.com « Fax: 603-424-3460

7 Continental Boulevard, Merrimack, NH 03054
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Kent ChLCD No Power DispLAYS

EAasiest 10 ReaD RerLECTIVE TECHNOLOGY

Compared to conventional LCD technologies, KENT Displays’
ChLCD (Cholesteric Liquid Crystal Display) technology offers
better reflectivity, a 360 degree viewing cone and exceptional S
daylight contrast, even in direct sunlight — all without 100 SRR ¢
backlighting. e

BREAK THE BATTERY-DRAIN BARRIER

Since ChLCD reflective and transparent textures are both
stable states, an image can be displayed indefinitely without { 4
consurming battery energy — for seconds, hours, weeks, This contrast ratio

) polar representation
months or even years. llutrates KENT' 360
STANDARD OR Custom DisPLAYS AVAILABLE degree viewing cone.
Standard ChLCD displays and modules are available in sizes
and colors to meet your needs. Have a special application?

KENT Displays offers ChLCD displays and modules custom
designed to your requirements.
: Product of the
'A.SK FOR THE FAcrs_ Yoar Award
To learn more about this technology that enables vou to do
more, ask for more information today. I

~MKENT ¥&owam

A MANNING VENTURES BUSINESS UNIT
Kent Displays. Inc. 343 Portage Boulevard o Kent, OH 44240 » Phone: 330.672.8784 o Fax: 330.673.4408
Internet: hitp://www kentdisplays.com e E-mail: sales@kentdisplays.com

[ 4 1 t
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1/8 VGA “No Power”
Display Modules

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

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

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

KENT Displays, Inc., 330-673-8784
E-mail: sales@kentdisplays.com
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TECHNOLOGY BREAKTHROUGH

Superconducting Imaging Surface Slashes
Cost Of Measuring Brain Activity

Los Alamos National Laboratory

has unveiled a new medical in-
strument which measures brain activ-
ity. This instrument is expected to aid
physicians in assessing patients with
brain injuries and diseases. It also may
help solve the mystery of how the
brain works.

The whole-head magnetoen-
cephalography (MEG) sensor system
is a method of measuring the tiny
magnetic fields that are produced
when groups of the brain’s 100 billion
or so cells (neurons) are active. The
fields are generated by electrical cur-
rents resulting from thought, sound,
muscle movement impulses, and other
types of brain activity.

The helmet-like system contains
155 ultra-sensitive sensors, known as
superconducting quantum interfer-
ence devices (SQUIDS). Atop the de-

T he U.S. Department of Energy’s

vice is a unique shield that screens out
electrical and magnetic interference,
and an instrument column, immersed
in liquid helium, that maintains the
SQUIDS at 450°F.

The SQUIDS record the magnetic
fields produced by active neurons, and
display the fields as topographic maps.
Computer models calculate the loca-
tions and durations of brain activity.
They then project maps of those active
neurons on three-dimensional mag-
netic resonance imaging (MRI) dis-
plays of the brain.

Previous MEG systems required
costly, specially constructed rooms to
shield SQUID sensors from external
magnetic fields, such as those gener-
ated by building wiring and lighting
systems. The Los Alamos break-
through is a patented, superconducting
imaging surface. This unique supercon-
ducting shield repels interfering mag-

netic fields and simultaneously, it fo-
cuses the magnetic fields generated by
brain activity, greatly reducing the
time needed to measure brain activity.
Use of such innovations should reduce
the cost of MEG from about $3 million
to less than $500,000.

The shield incorporates a cryogenic
material similar to Corian, which is
used for some kitchen countertops.
Los Alamos holds a joint patent for the
material with DuPont Corp., Wilming-
ton, Del.

Photolithography techniques, simi-
lar to those used to make electronic
circuits, will allow the lab to etch the
conducting loops into the helmet’s in-
terior. The conducting loops register
the brain’s magnetic signals. Manufac-
turers can then mass-produce the sen-
sor surfaces, and install more sensors
into the helmet. More sensors will re-
duce the time needed to make mea-
surements, as well as increase the
amount of available information.

Los Alamos has completed prelimi-
nary tests of the new, full-head MEG
system, and is ready to begin initial

www.semtech.com/edpm
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L
h sure—the latest digital ICs get all the
. headlines. But they'd be history without analog.
It's the backbone of real-world power management.

Fortunately, Semtech has all the point-of-use

t that Ohm
alog guy.

combination power regulators you need. So now
you can regulate linear and swi
one package. And with th

of integration, we'll he

analog guts, call S
And tell them Mr.
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TECHNOLOGY BREAKTHROUGH

measurements of human subjects. The
system will then be installed at the Al-
buquerque Veterans Administration
Center for clinical trials.

For more information, contact

l ow would you like an RF wire-
I H less, local-area network (LAN)
[ to link your laptop computer to
communication devices up to 10 me-
ters away? You'd love it, and so would
most other people. That’s why five ma-
jor players in the industry came to-
gether in an initiative code-named
“Bluetooth.” Members hope to create
firm specifications for just such a net-
work by early next year, with limited
product availability by mid-1999.

In the free-use 2.45-GHz portion of
the spectrum, the transmitter’s RF
output would be less than 100 mW (an
external power amplifier could boost
the range up to 100 meters). With such

]
i
1
)
]
1
|
]
1
1
1

Bluetooth Initiative Bites Into RF Wireless Network,
Linking Laptops To PDAs, Phones, And More

Jim Danneskiold, Los Alamos
National Laboratory, Los Alamos,
N.M. 87545; (505) 667-1640; e-mail:
slinger@lanl.gov; www.lanl.gov.

Joseph Desposito

a limited distance, symbol rates of up
to 1 Mbit/s are possible. One-on-one
connections allow for a maximum data
transfer rate of 721 kbits/s (three voice
channels). For most system require-
ments, this should provide sufficient
connectivity. But, for users who need
higher data rates, a 2 Mbit/s version of
Bluetooth is also in development.

The radio technology will employ a
packet-switching protocol, based on a
fast frequency-hopping scheme (1600
hops/s), which can operate even in
high-noise environments. The ap-
proach is similar to that used in the
IEEE-802.11 wireless LAN specifica-
tion. Additionally, the transmitter
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uses an adaptive power output to min-
imize interference with other nearby
units. The communication protocol uti-
lizes short data packets to maximize
capacity during interference. A fast
acknowledge capability allows low
coding overhead for the links.

For voice transmission over the link,
the Bluetooth standard will use contin-
uous-variable-slope delta modulation
(CVSD), despite high bit-error rates.
The air interface is tailored to minimize
current consumption and keep battery
power drain to a minimum—just 0.3
mA on standby, and 30 mA when trans-
mitting. Like Ethernet nodes, a unique
48-bit address is allocated to each
transmitter/receiver. Thus, any device
which contains a Bluetooth transceiver
is uniquely identifiable.

Individuals with Bluetooth-enabled
devices could, if within range of a
Bluetooth system, automatically syn-
chronize data bases, transfer data, or
perform some other task—without
touching their systems. The protocol
used for system handshaking is cou-
pled with the “wake-on-LAN” capa-

If you are searching for
just the right toroidal coil,
choke, or transformer to
complete your component
puzzle, then check out
our web site.

Now you can access
comprehensive product
descriptions, technical
specifications, and more.
Pages load quickly
because the site is filled

with facts, not fluff, so
set your browser to
www.talema.com.

#3 Industrial Park Drive
P.O. Box 306
St. James, Missouri 65559
573-265-5500



We're abont to shatter the perception that quarte 1§ always
the best choice for high frequency timing devices.

. If you're using quartz crystals for applications such as hard
@ disk drives, digital signal processing, USB, DVD or CD-ROM,
' here’s something you should know. Our surface-mounted,
high frequency ceramic resonators offer an economical alternative to
ITRCETEGRTTT quartz, with some very compelling advantages - lower profile, greater
reliability, higher durability and frequency up to 60MHz. |
Not surprisingly, we’re the world leader in ceramic
resonators. After all, we pioneered the piezoelectric ceramic
technology that makes them possible. So contact us
before your next design project. We’ll help you see new
possibilities. Call 1-800-831-9172 or visit www.murata.com.
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Audio Solutions

we'll help you put the pieces together.

Audio testing requires specialized solutions.
Audio Precision offers three lines of audio analyzers.

ATS-1 System One

< Analog audio test system - 2 channel < The Recognized Standard for analog & digital audio

< Advanced LCD front panel display and controls < versatile and fast

< Smart GPIB interface w/HP 8903B < PC or GPIB interface

compatible mode e - - APWIN for Windows 95™

< High performance, coem BE__ - PP - GPIB drivers for
cost effective: ottt == Tt " National Instruments
Residual L : e 5 P 3 Labview/Labwindows
Noise 1.5.v, ' m S8 % %% . High speed FASTTRIG
22Hz-22kHz ) : A synchronous multitone

System THD+N
<0.0025%+3uv

testing on DSP versions
< Dual Domain™ version
includes digital 170
< Total analog system

System Two THD+N residual
<+ A new standard for today's digital <0.001%+1.5uv,
and analog systems 22Hz-22kHz
< Analog and digital audio testing
+ Digital interface testing and measurement Thousands of customers worldwide choose
< PC/Multimedia audio testing _ Audio Precision analyzers because we offer
% Reducgtze?ltérate codec testing for audio a complete family of audio testing solutions.
ecom
+ Digital converter testing Our worldwide force of Audio Precision
< Analog residual THD+N <0.0004% (<-108dB) representatives will be pleased to provide
+ Digital analyzer noise <-140dBFS, wideband further information and help you find

solutions for your audio testing.

Audio .
recision

P.0. Box 2209

Beaverton, OR 97075-3070
(503) 627-0832, 1-800-231-7350
FAX: (503) 641-8906

READER SERVICE 124
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We partner with you
to get the job done right
and on-time.

Power Supply - Project Aurora XYZ Corp.
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Deltron provides: gg
® On-site engineering assistance

. .

® Prototypes in two weeks F Series Power Supplies
. 0.99 Power Factor

® J.LT. delivery * 1,000,000 + Models
(€ N @ 2 _ * 400-1000W
mr{ inc. *1-7 Outputs

POWER " PRODUCTS « Ultra Compact Size



FT « FS SERIES MODUFLEX ® SWITCHERS

DESCRIPTION

The FT and FS Series are comprehensive
lines of ultra compact power factor corrected
models derived from our Moduflex® family of
switching power supplies. This series utilizes
advanced technology to produce a high
quality input current wave form that is
compliant to the harmonic requirements of
EN61000-3-2. Based on modular
construction, “off the shelf” modules permit
high volume manufacturing with an
outstanding quality level assuring timely
delivery at a competitive cost.

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 re-
quirements. Contact factory for deliveries on
models derived from non-stocked modules.

FEATURES
W 0.99 power factor.
5.5 watts per cubic inch.
1-7 outputs, 400-1000 watts.
120 kilohertz MOSFET design.
Universal input.
UL, CSA, TUV (IEC, EN), CE.
FCC, EN Ciass A EML.
IEC, EN Immunity.
All outputs:
Adjustable
Fully regulated
Floating
Overload and short circuit protected

Overvoltage protected
I Standard features include:

System inhibit
Fan output

Im Options and accessories include:
Power fail monitor
Redundancy
Current Limited Outputs
Enhanced Outputs
Zero Preload
End fan cover
Top fan cover
Rack Assemblies

STOCKED MODELS - Available in 3 days.

Max
Power Qutput 1 Qutput 2