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Now OrCAD gives you a
complete solution that handles
every task from design entry to
timing verification. Lets you
design and simulate both
programmable logic devices
and the system. And supports
FPGAs and CPLDs from every
major vendor including Actel, Altera,
AMD, Lattice and Xilinx.

With the FPGA Designer Pack — " Functional
OrCAD Capture™ and OrCAD - Simulation
. ™ View results
Simulate™ — you get one seamless
solution. With full 32-bit performance e ;
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See for yourself. Ask for our free
Desktop Solutions CD. Call OrCAD
Direcr at 1-800-671-9505 or visit
http://www.orcad.com.

OrCAD®:

Bringing Electronic Design to the Desktop

Timing Simulation
Check the corrected post-

= route timing in waveform
windows, with automatic
alert for common violations
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E-mail: info@orcad.com
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Dual Amplifier Doubles
the Output, Not the Cost

® Low Cost

= — | ©® Wide Common Mode Range—
: Includes Negative Supply

® Wide Supply Voltage Range-
Single Supply (5V to 40V) or
Split Supplies (+2.5V to +20V)

@ High Efficiency
@ Low Distortion

PRODUCT SPECIFICATIONS

Part# Vss lo Vow Vs PKG  $/100
PA26 5V40V 25Ax2 V-3V 18V@1.0A SP' 575
PA25 5V40V 25Ax2 Vo3V V@25A TO3' $22.85
PA21 5V40V 25Ax2 V-3V V@254 TO3' $25.15
PA2IM? 5V40V 20Ax2 V-3V 35V@2A TO3' $76.75
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! The T0-3 5 a hermetic package; the SIP is a nonhermetic package
94" designates /883 certified miktary grade

A1 R2

The Apex PA26 puts two 2.5A rated power &
amoplifiers on a single die, in a single package. That 47
saves valuable real estate. Priced at $5.75 each for 100

and $3.45 in 10K piecess, the PA26 is also extremely
affordable. That’s real value for the money.

Rudic and Small Motor Rpplications

For applications requiring multiple amplifiers per
board or bridge mode configurations, the PA26
provides the fit. In single supply applications, the
extended common mode range allows 0V inputs, and
its superior output swing abilities let it drive within 2V

AVAILABLE
IN DIE
FORM

a wpex of supply at an output current of 2A. This allows the

il PA26 to drive a 24V motor from full scale CCW to full

a 202, scale CW up to +2A.

a!mf?“""ﬂ Free Data Book and Application Notes

a FIRCUITS Information on the PA26, PA25 and the PA21 is included
> : in the 7th edition Apex Power Integrated Circuits data

book. Call 1-800-862-1021 today for your free copy, or
request your copy online at http://www.teamapex.com.

H.Eﬂ. 1S©9001
For Immediate ptECh CERTIFIED

Product Information | ecamoro mcascs .
Call 1-800-862-1021 Apex Microtechnology Corporation See Our Web Site:
or FAX (520) 888-3329 5980 N. Shannon Road, Tucson, Arizona 85741-5230 http://www.teamapex.com

AUSTRALIA, NEW ZEALAND (08) 8277 3288 BELGIUM/LUXEMBOURG (323) 458 3033 CANADA (613) 592 9540 DAEHAN MINKUK (02) 745 2761 DANMARK (45) 52 24 4888 DEUTSCHLAND (6172) 488510
ESPARA (1) 530 4121 FRANCE 1) 69-071211 HONG KONG (852) 23348188 INDIA 22 413 7096 ISRAEL 972 3 9345171 ITALIA {02) 6640-0153 NEDERLAND (10) 451 9533 NIPPON (3) 3244-3787
NORGE 63-89 8969 OSTERREICH (1, 203-79010 PEOPLES REPUBLIC OF CHINA (852) 23348183 REPUBLIC OF SOUTH AFRICA (021) 23 4943 SCHWEIZ (0049) (6172) 488510
SINGAPORE 65-742-8927 SUOMI (0049) (6172) 488510 SVERIGE (8) 795 9650 TATWAN—REPUBLIC OF CHINA (02) 722 3570 UNITED KINGDOM (1844) 278781
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If you build electronic systems,

you understand the importance of pick

ing the top technology partner.

We're Xilinx, the world’s leader in

programmable logic. And our five most
recent innovations can make a differ
ence in everything you make.

New, low cost software to automate
logic design.

High-level cores that speed develop-
ment of your most sophisticated systems.

The industry's fastest and densest

device family, up to 130,000 typical gates.

,.'. .' X b <3 rabe ALY ‘ R s, In-system programmable parts that

B AL

3 (,,., s ¥ A1k . S _ : let you change functionality in the field.
L I AR . 9 .
. And a zero risk migration path from
prototype to high-volume production.
Technology leadership like this

keeps us on top of our own little moun
tain. Why not put it to work for you?
Call 1-800-231-3386 or download our

product overview brochure from

our website at http.//www.xilinx.com

$7 XILINX
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(up to +19dBm outout) ~ From jg(1000aty)

Mini-Circuits ushers-in a new era of technology and economy with ERA

monolithic GaAs amplifiers. Just check the specs! These surface mount and drop-in
amplifiers cover your applications to 8GHz with higher gain, more output, and

flatter response. Characterized with S-parameter data, these amplifiers are very
easy to use. Simply sketch an interconnect layout, and the design is done.

And ERA's are engineered with wider bandwidths to eliminate your need for costly
compensation networks and extra gain stages. So, review your present design

and replace with Mini-Circuits new ERA technology. Lower overall cost,

wide bandwidth stability, and lots to...gain/

Mini-Circuits...we're redefining what VALUE is all about!

*Freq Gain Max. Power Out Dynamic Range OPrice
Mode! (MHz)  {dB)  (dBm @ 1dB Comp) NF(dB)  IP3{dBm) $ea (10Qty)
ERA-1 DC-8000 116 130 70 26 1.80
ERA-1SM DC-8000 110 130 70 26 1.85
ERA-2 DC-6000 149 14.0 6.0 27 195
ERA-2SM DC-6000 131 130 6.0 27 200
ERA-3 DC-3000 202 1.0 45 23 210
ERA-3SM DC-3000 194 1.0 45 23 215
ERA-4 DC-4000 139 191 52 436 415
ERA-4SM DC-4000 139 4191 5.2 a36 420
ERA-5 DC-4000 190 4196 40 a3 415
ERA-55M DC-4000 190 4194 40 a3 420

Note: Specs typical at 2GHz, 25°C.

a Typ. numbers tested at 1GHz. At 2GHz, Max. Pwr. Out may decrease by 0.4dB & IP3 by 3 fo 40B
* Low frequency cutoff determined by external coupling capacitors

@ Price (ea.) Oty 1000. ERA-1 $1.19, -2 $1.33, -3 $1.48, -4 or -5 $2.95. SM option same price.

DESIGNER'S AMPLIFIER KITS:

K1-ERA: 10 of each ERA-1,-2,-3 (30 pieces) only $49.95

K1-ERASM: 10 of each ERA-15M,-25M,-3SM (30 pieces) onty $49.95
K2-ERA: 10 of each ERA-4,-5 (20 pieces) only $69.95

K2-ERASM: 10 each ERA-45M,-5SM (20 pieces) only $69.95

Chip Coupling Capacitors at 12¢ each (50 min.)
Size {mils) Value

80x50 10, 22, 47, 68, 100, 220, 470, 680, 1000,
2200, 4700, 6800, 10,000 pf
120x60 .002, .047, .068, .1 uf

R .
d)
Typical Biasing Wfq (Required)
Configuration ERA Viee

. Dot
| RFC(Optional)
; [ sk
o e block 3 | ©biock
< 4 IN o—|

= our

—————— ER A ISM Vg
\\~ ACTUAL For ERA models, pin 1
SIZE = identified by Red dot

[JMini-Circuits ® .0

P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET http://www. minicircuits, com  C/FCLE READER SERVICE CARD
For detailed specs on all Mini-Circuits products refer to ¢ 740- pg. HANDBOOK ¢ INTERNET « THOMAS REGISTER « MICROWAVE PRODUCT DATA DIRECTORY « EEM

CUSTOM PRODUC T-N-EEDSr=ket Our Experlence Work For You. F 214 Rev A
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With reacquisition fimes of less than a second, our new GT Oncore can find the gaps between trees at 60 mph.

How the trees reach 60 mph, we'll never know.

Introducing Motorola’s new high speed 6T Oncore GPS
receiver, a dramafic redesign of our popular VP Oncore.

With less than 90 seconds cold start, under 15 seconds
hot start, and an impressive sub-second reacquisition,
the 6T Oncore outperformed even our expectations.

But we didn’t just break speed barriers. In fact, we
developed o series of 70 comprehensive lab, simulator, and
road qualification tests that the system had to pass before the
first one shipped.

Improved wrban conyon ond dense folioge
performonce meon less workarounds in the novigation
system for GPS deficiencies. Plus, better EMI performance
supports system integration.

And with over 65 years of automotive electronics
experience, Motorola has the GPS solutions you can depend on.

So catch our performance before it passes you by.

@ MOTOROLA

USA BDWD.421.24117 EVUROPE +44.1462.831028 ASIA +852.2966.4148

Motoro‘a and M are registered trademarks of Motorola, Inc. ©1996 Motorola, Inc. All nights reserved.
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OVER 40%

OF OUR BUSINESS
COMES FROM

COMMUNICATIONS.

Since 1979, AMD has helped communications com-

panies build better products. Our communications ICs
improve PC systems, laptops, routers, hubs, cellular
phones, ISDN modems, central office switches, and
practically every other kind of wired or wireless
communications hardware imaginable. Today, we can
put that technology and expertise to use in your
products. We've worked in concert with Cisco, Bay
Networks, 3Com, HP and Siemens, to build innovative
solutions that are used everyday. It's a technical edge
that AMD provides through our wide breadth of net-
working and telecom products. Call us today, and tell

us how we can employ them to help you succeed.

1-800-222-9323 http://www.amd.com

AMD communications
silicon includes

Ethernet controllers

logic devices, flash
and EPROM memory,
and embedded

Over 100 million of

our telephony-based

DSPs have been

telecom products.
This highly integrated
linecard allows phone
line tuning for high
speed modem opti

mization through our

AMDZY



| GHz Clock
Oscillators,
Less Than
3psec Jitter!

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

= 300MHz-1GHz

= 10, 25, or 40 ppm stability

= Single supply operation

* Extended temperature
ranges

* ECL/PECL logic
compatibility

SONET Designers!

622.08 MHz VCXOs
available NOW for

your SONET applications!
Call for further
information and

specifications.

ro networks corp.
324 Clark Street,

Worcester, MA 01606

Tel. (508) 852-5400

FAX (508) 853-8296

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

MORE IN MICROELECTRONICS
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Low-Cost Power Transistors

Competitively priced with vacuum tubes, two new power transistors have
been announced which are designed expressly for experimental purposes. The
pnp germanium alloy junction semiconductors are hermetically sealed and each
incorporates a metal mounting flange electrically connected to the collector for
good heat dissipation. With a heat-sink, both the 2N255 and the 2N256, manu-
factured by CBS-Hytron, Danvers, Mass., are rated at 6.25 watts. The two
transistors are electri-
cally similar. The pri-
mary difference is that
the 2N25 is intended for
use with 6 volt power
supplies and is rated at
15 v maximum, while the
2N256 is designed for 30
v maximum, utilizing a ¢
12 v supply. Maximum j
ratings include 3 amps
steady state de collector
current and operation
from —40 to +85C. Alpha
cutoff frequency is 200
ke at 25 C. Several methods of mounting are practical for amplifier circuitry.
For grounded collector circuits, the transistor flange may be fastened directly
to the chassis. A heat-radiator plate insulated from the chassis can be used for
other circuits; if high heat dissipation is not required, the base pins support the
transistor with the collector circuit lead fastened directly to the flange. The two
heavy plug-in leads fit standard 9-pin miniature sockets.(Electronic Design,
November 1, 1956, p. 24)

CBS-Hytron was one vacuum-tube manufacturer who attempted the change-
over to semiconductors. But like most of the former tube makers, CBS dropped by
the wayside as new, strictly semiconductor companies emerged—SS

CcBS

2N255
I OUT(1 1AMPS)

430
SOLENOID

Editorial: Common Sense is not the Answer

Only about five per cent of all engineers can be classed as really creative,
according to a leading research director. From this small body must come the
really significant ideas. Should technological superiority be the test for the
survival of America, creative talent is of first order concern to us.

“Average” engineers, duly proud of being endowed with common sense, might
take exception to the statement that they are not the really creative types. After
all, is it not the designer’s daily application of common sense that has come up with
practical answers to many of our technical problems?

But just how good is the common sense approach? The revolutionary discov-
eries of relativity theory and quantum mechanics came about despite common
sense. Length and weight changing with motion? Ridiculous. Quantum theory
explains things which could not be understood on the basis of common sense
views of matter held at the time. You can’t predict transistor operation from
every day electron flow theories. For that matter, common sense would have
made the odds on the Tower of Pisa experiment astronomically high. According
to scientist PW. Bridgman, “We cannot regard man as well educated who does
not intuitively recognize that common sense can’t be taken for granted.”

Common sense has yet to produce a simple 100 per cent reliable connector: Mr. J.
Toyzer of RCA at the Radio Fall Meeting challenged us to try wholly new concepts to
overcome the deficiencies of soldered joints. The engineer who discards old common-
sense assumptions and comes up with a new approach could become as famous as de
Forest or Einstein overnight.—JAL(Electronic Design, November 15, 1956, p. 4)

Managing Editor James A. Lippke raises points that are still worth thinking
about. He had a long career as an engineer-editor at Electronic Design and other
magazines, and is still active in the industry.—SS
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Stands Out?: -
Rated Excellent or Very Good

DIGI-KEY: 77.5%
OTHERS: 40.2% l

Percentages refiect leading distributors rated excellent or very good for “Availability of Product™
Based on “Engineering and Distribution Survey” in which engineering professionals were asked to evaluate
distributors with whom they had dene business or were most familiar. l

Digi-Key Corporation, 701 Brooks Ave. South, Thief River Falls, MN 56701
Toll free 1-800-344-4539 « Fax: 218-681-3380 * http://www.digikey.com |
Digi-Key accepts MasterCard, VISA, American Express and Discover j

i Uoklopals oy

1996 Digl-Key Corporation




DEVICE PROGRAMMERS

*PC based $139.95, Parallel port connect 5449.95.
Stand alone models $550.00 or $750.00 gang
*Read, Pgm and verify 2716 - 8 Megabit EPROM, all models
*Support for micros, Flash, EPROM, 16 bit, PALs, Mach
(call for specific models support list or download demos via BBS or intemet)
*30 day money back guarantee, FREE software updates
“Technical support by phone Mon - Fri 8am to 5pm PST
*‘Made in the USA, 1 or 2 year warranty on all parts and labor
“Easy to use menu driven software, on line “help” full screen editor
*MACROS, Read and save to disk, Split and set options
‘Intemet fip://ftp.crl.com/users/ro/needhams

FOR MORE INFORMATION CALL

NEEDHAM'’S ELECTRONICS, INC.

[Er—
4630 Beloit Drive #20 gt w (916) 924-8037
Sacramento, CA 95838 BBS (916) 924-8094
{(Monday-Friday, 8 am-5pm PST)  (C.0.D. FAX (916) 924-8065
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¢ |n-Die Tapping
® Plating/Assembly
¢ Metallic / Non-Metallic S
* Press Capacity to 45 tons
¢ Progressive/Blanking/Forming Dies
Fax your drawings for prompt quotation.
Literature available.

KEYSTONE

31-07 20th Road, Astoria, NY 11105-2017
Tel: (718) 956-8900 or 1-800-221-5510 Fax: (718) 956-9040
WebSite http://www. keyelco.com
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Spot the designer who didn't

USE OUR CTO CHIP SET.

The TEMIC CTO chip set with MCU offers the
highest integration available with the fewest
external components for the smallest, lightest
and most reliable analog cordless phones ever.

PA - POWER AMPLIFIER

TEMIC is a company of Daimler-Benz. Members of TEMIC Semiconduczors: Tel«funken Semiconductors, Siliconiy, Matra MHS, Dialog Semiconduc
TEMIC European Sales: GEIMANY: 0130 £57 320. UNITED KINGDOM: 01343-707 304" VG RCE

If you don't utilize the most efficient
components in vour designs you could be
making a big mistake. Our U3500BM signal
processor with digital power management
and U3550BM frequency processor with full
integration of all PLL functions feature the
performance you need. The U3500BM, together
with our RF telephone chips U2782B and 127968,
alsa offers a complete solution for CT1.

With all active components integrated
(except the separate MCU and the power
amplifier), our chip set needs only one of our
additional line mterface circuits for the hase
station. No manual adjustment is required
during production. The scrambler, the pre-de-
emphasis filters, and the compander can be
switched according to your needs. This gives
vou the flexihility to make your ideas come alive.

FOWITZTATI TALY: 0.-332 121, SCANI

This TEMIC chip set fulfills the CTO
standards for the United States, France, Spain,
Netherlands, Portugal, New Zealand, Taiwan
and Korea, and features programmability via
a serial bus te different PTT standards.

So call yaur local TEMIC sales office or
1-800-554-5565 ext.597 today for more
information. Or visit us on our Web site at
http;//www.temic.de. It just might help you
make a few little changes for the better.

TEMIC

Semiconductors
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22%1 Laurelwood Road
AVIA: 08733 0600

ara, CA 95054 Fax. 408 567 8995
1C. All rights reservesd




Introducing Ultra2 SCSI.

Fast enough for a Homo sapien.
()

The first Ultra2 SCSI
solutions with LVDlink.

In the world of 3
:';'\

1/0, one now

sSymoDtos
C 8 et

stands alone at
the top of the evolutionary
ladder. Symbios Logic with
new Ultra2 SCSI host and
target chips, adapter boards
and RAID products.

Because only Symbios

Logic Ultra2
SCSI has the

missing link—

Universal LVD (Low Voltage
Differential) technology, or
LVDlink. This huge leap
forward in SCSI technology
enables Ultra2 SCSI to operate
twice as fast and creates a

new evolutionary path for

SCSI implementations. And

because we offer host and
target devices, you can evolve
to a complete Ultra2 SCSI
system today.

Subsystems with LVDIlink
open up your applications,
allowing for more devices
over greater cable lengths.
Symbios Logic LVDlink
technology also increases

signal integrity, providing



greater overall system reliability. So if you want the most
And new Ultra2 SCSI advanced SCSI, one company

retains the fundamental is the natural selection—

features of earlier SCSI Symbios Logic.

generations, creating a For further information

smooth evolutionary chain about Ultra2 SCSI with

that preserves the bulk of LVDIink, call 1-800-856-3093,

your hardware and software or visit our Web site at

R&D investment. www.symbios.com.

See us at COMDEX

SCSI Trade Association Booth #LS-28 Hall S-2 ;

Simple enough for an Australopithecus.
@,

o~
SYIMBIOS

L o G I C
™

The Storage Connection
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UPCOMING MEETINGS

Miniature Card Implementers Forum Info
Workshop, Nov. 11. Tokya, Japan. Con-
tact Kevin Randolph, (800) 462-1042 or
mcif@annabooks.com; Internet:
https/Awww.annabooks.com.

AUTOFACT 96 Conference & Exposition,
Nov. 12-14. Cobo Center, Detroit, MI.
Contact Society of Manufacturing Engi-
| neers, (800) 7334763.

IEEE/EMI Advanced Semiconductor
Manufacturing Conference & Work-
shop (ASMC), Nov. 12-14. Hyatt Re-
gency Cambridge, MA. Contact Mar-
garet Kindling, SEMI, 805 15th St.,
No. 810, Washington, DC 20005; (202)
| 289-0440; fax (202) 289-0441; e-mail:
mkindling@semi.org.

Electronica 96,
| Trade Fair for Components & Assem-
blies in Electronics, Nov. 12-15. Mu-
nich, Germany. Contact Messe
Munchen GmbH, Messegelande, D-

(619) 673-0870; fax (619) 673-1432; e-mail: |

17th International I

5107-229; fax (49) (89) 5107-174.

ACM/IEEE Supercomputing 96, Nov. 17-
22, Lawrence Convention Center, Pitts-
| burgh, PA. Contact Beverly Clayton,
Pittsburgh Supercomputing Center,
4400 Fifth Ave., Pittsburgh, Pennsylva-
nia 15213; (412) 268-4960; e-mail: clay-
ton@psc.edu.

LEOS 96, Nov. 17-22.Westin Hotel,
Boston, MA. Contact Melissa K.
Estrin, IEEE/LEOS, 445 Hoes Ln.,
Post Office Box 1331; Piscataway,
New Jersey 08855-1331; (908) 562-
3896; fax (908) 562-8434; e-mail:
m.estrin@ieee.org.

Surface Mount Technology Asso-
ciations Third Technology in the
Park Symposium, November 18-21.
Sheraton Imperial Hotel, Research
| Triangle Park, N C Contact Sue
| Rectenwal, SMTA Headquarters,
| (612) 920-7682; e-mail:
[ smta@smta.org.

I 80325 Munchen, Germany; (49) (89) | Asia Paci?ic Conference on Circuits

& Systems (APCCAS 96), November

18-21. The Swiss Grand Hotel,

Seoul, Korea. Contact Jae Ho |

Chung, Inha University 253,
‘ Yonghyun-dong, Nam-ku Incheon,

Kyunggi-do, 402-701 Korea: (82) 32
| 860 7420; fax (82) 32 866 7776.

IEEE Global Telecommunications
Conference (GlobeCom 96), Nov. 18-
22. QEII Conference Centre, West-
minster, London, U.K. Contact Bob G.
Blake, British Telecom Laboratories,
Martlesham Heath, Ipswich, Suffolk
1P5 TRE; 44 473 644855; fax 44 473
647438; e-mail: blake_r_g@ht-
| web.bt.co.uk.

IEEE TENCON 96, Digital Signal
Processing Applications, November
26-29. Perth, Western Australia.
| Contact Australia Promotions Pty.
Ltd., Post Office Box 1025, Bentley |
Delivery Centre, WA, 6983, Austra-
lia; (61) 9-470-2552; fax (61) 9-470-
| 2556.

To push these pushbuttons. ..

push these buttons.
P09 -0@@

B -

9

8

Manufactured in th

e USA: MA, NC; and Worldwide: England, (
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I'he industry’s broadest line
of pushbutton switches is just
a phone call away

® snap-acting,

g process sealed

* miniature/subminiature
ultra-miniature

® tactile

® surface mount

Pick up the phone, push a few

buttons and ask for C&K'’s free
engineering samples and new
catalog. Call today!

Tel: (800) 635-5936 or
Fax:(617) 926-6846

\

The Primary Source W

osta Rica
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TI showers you with 73
new microcontroller devices.

Highlights of TI's TMS370 devices: ‘

|

 Easy-to-use ragister-1-register architecture with l
small code size genesation

[ * Reduced system EMI with optional PLL clock circurtry |

* Timer coprocessor functionality »1a Programmable ‘
| Acquisition & Control Timer (PACT)

| Increased messurement capability with up to
[ 15ratiometiic A/D converter channels

* |/0 robustness wffering Schmitt trigger on all inputs

» Highly efficient C corrpiler and zommon Compact
Devetopment Teol (COT) emulatar for all devices

Special $37 Starter Kit!

For a limited time, you can order a Microcontroller Starter Kit
(MSK] for only $37 (normally $99)" For more information, call
1 860-477-8924, ext. 6008 or visit http://www.ti com/sc/6008

PP

TI has more than doubled the TMS370 8-bit microcontroller family by adding
73 new devices, o give you one of the broadest fully compatible families in the BXTENBING YOUER REBEWGH

industry. Choose from 13 subfaiilies (135 devices) for your cost-effective
solution among the ROM and OTP devices. And to make sure you're first to Q 3
market, T1 supparts every device with technical documentation. application TEXAS

notes, an engineering hot line and easy-to-use developinent tools. lNSTRUM ENTS



EDITORIAL

GPS REvISITED

y September 3 editorial titled “GPS and I” attracted quite a bit

more attention than I ever expected. As an avid but relatively

inexperienced hiker who does not want to find himself lost, I had

written it mostly to warn against the folly of blindly trusting in
technology as a substitute for knowledge and thought. The subject seemed to
me to be only slightly more controversial than the proverbial motherhood and
apple pie, so you can imagine my surprise when a flurry of e-mail messages
popped up in my mailbox. Some were supportive, but others varied from polite
attempts to correct my misconceptions about Global Positioning System (GPS)
technology to flames that intimated I was either an idiot or insane.

I must admit that there were a few incorrect statements in the editorial, the
two most significant being that “inexpensive” GPS receivers cost in the $300
to $500 range (they cost less than $200) and that it can take as long as 15 minutes
to provide an accurate reading (that’s true only in the most extreme cases; a
couple of minutes is the norm). This was bad information and I apologize for
not researching the subject more thoroughly.

But as it turns out, there are some potentially serious problems with GPS. This is
according to another of my correspondents, none other than Bob Pease, our resident
iconoclastic columnist and staff scientist at National Semiconductor.

Bob is an avid hiker, so this is a subject near and dear to his heart. He was kind
enough to send me a sheaf of correspondence he has been conducting with other
engineers much more knowledgeable about GPS than me. The most significant
problem has to do with the turning of the century in about four years. The calendar in
GPSreceivers will rollover, but they will rollover at midnight, August 21-22,1999. That
marks the end of the GPS 1024-week count that began in 1980. At that time, many
GPS receivers will claim that it is January 6, 1980, when the original count began. To
correct this problem, the firmware in many GPS receivers will have to be changed.

Another problem has more to do with the user than it does with GPS. Pease says that
you have to set the GPS receiver to the Datum that matches your map. Most U.S.
Geological Survey maps use North American Datum 1927 (NADZ27), but his receiver’s
default Datum was WSG84. When Pease reset the Datum to NAD27, the receiver gave
him readings within 50 yards of where he really was—instead of being 200 yards off.

It just goes to show that even though the original editorial was wrong on a
few points, its message was right on target. jshandle@class.org

1 DISPLAY

® 1
Ve
D svsAD
[ g

; e
L

READER SERVICE 235
ELECTRONIC DESIGN/NOVEMBER 4, 1996




VM62 SINGLE BOARD COMPUTER

- CUSTOM.

VM6 2 —Finally, you can buy the embedded

computing you need today, and still get what you want for
tomorrow. With dual processors, lots of memory, a host of
communications choices and extensive 1/0 options, the VM62

lets vou buy exactly what you need today and still be ready for
dem,n modifications into the next century. It is
simply the most powerful and flexible 3U VMEbus-
based embedded computer available for both
industrial and commercial applications.

The VMG2 replicates the functions of the VM42
including our patented AutoBahn™ chip. AutoBahn
makes possible data transfer speeds that are as much as five times
faster than VME's highest theoretical performance.

Two Main Processor Speeds: MC68060 @ 50MHz and 66MHz
Full Communications Support: MCO6SEN300 @ 25MHz and 33MHz
A supplies Intelligent Ethernet, Profibus or RS 232 all via the front panel
" Memory Options: Up to 16 MBytes DRAM, up to 4 MBytes

FEPROM, and up to 1 MByte dual-ported SRAM
AutoBahn Ready: Data transfer speeds up to 200 MBytes/second
CXC 96-Pin Mezzanine Interface: Choose from dozens of CXM
1/0 modules
Temperature: Commercial: 0° to 70°C; Industrial: -40°C to 85°C
Rugged, Extended Temperature: Several COTS versions available
Software: RTOS support for 08-9, VxWorks, pSOS+ and VRTX/0S

So, for embedded YMEbus computing that meets vour needs
now, and well into the next century, specify the YM62 from PEP.
For detailed technical data, please call today.

Call: 1-800-228-1737

=

Modular Computers®
PEP Modular Computers, Inc.

Where you go ﬁmn here...

Specifications subject to change without prior notice. 750 Holiday Drive, Building 9
PEP Modular Computters is a1 registered trademark of PEP Modular Computers, Inc. mShal, < 7
AatoBahn is 4 trademurk of PEP Modular Computers, Inc. P IllbbUlgll. PA 11’_220'2 83

All other trademarks are the property of their respective owners. Fax: 412-921-3350
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Standardized intelligent I/O.

Now playing on servers and adapters.
It takes more than a powerful processor to make
a high-performance server. You need intelligent
I/O technology for its performance to really hit

the big time.

I " The Intelligent 1/0
-)

That’s because Specification

* An open software-interface

the CPU is perform- standard for I/O devices,
independent of the specific
ing tasks that bog it device and operating system.
A =  Backed by server, networking
down-like servicing and operating system leaders.

N ¢ Implemented on the Intel
I/0. By offloading i960® RP processor, featuring
an on-chip PCI-to-PCI bridge.

those tasks to an

intelligent 1/O processor, you'll free up CPU
power and increase throughput. Plus, you’ll be
building in the reliability and scalability of
enterprise-class systems.

Intel has teamed up with industry leaders
to develop an intelligent 1/O specification, 1,0,
so you can design to a common interface. And
now with Intel’s 1960° RP processor, the first
intelligent 1/0O subsystem on a chip, and Wind
River’s IxXWorks™ RTOS, you have all the tools
you need for IO compliance.

To learn more about I,O, IxWorks and the

1960 RP processor, visit our Web site!

> www.intel.com/design/19Jm
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SINGLE POWER-SUPPLY
B I @ (

\
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EXPLORE

rJ rJ*H‘/ qltru .!t ri‘!v[)& v ;

Go farther with your designs. AMD’s 2.7 volt-only flash
provides the flexibility your new products require:
the industry’s lowest power consumption, high speeds
and an extended operating range of 2.7-3.6 volts.
AMD’s flash requires only one power supply. It's the
ideal solution for innovative battery-powered devices
like today’'s hottest handheld GPS devices, cell phones,
and PDAs. Take your designs where no one else has
gone before and let AMD’s single power-supply flash

get you there. To learn more please contact us today.

1-800-222-9323 http://www.amd.com

AMD’s 5.0 volt-only
and 2.7 volt-only
Flash families give
you the industry’s
widest range of

design options.

The Global Positioning
System from Magellan
combines GPS
navigation with two-
way digital messaging
via the ORBCOMM
satellite system. It's
not available until earty
‘97, but you can get
the 2.7-volt only flash
technology inside it
from AMD today.

AMDA



NOw FOR THE FIRST TIME,
GIVE YOUR DESIGN A

COMPLETE CHECK-UPR.

The prognosis for successful, low-power designs never looked so good. Because now you can add
power to your check-up list with Synopsys’ revolutionary new synthesis tool — Power Compiler”. This
means you can simultaneously optimize designs for all three constraints: area, timing and power.
With the push of a button, Power Compiler automatically reduces power at the gate level, for the
lowest power results. To help you manage for low power, we also provide you with DesignPower", our
fast and accurate power analysis tool so you can quickly make trade-offs for power at
the earliest stages in the cesign cycle, when the impact is greatest. The benefits are
‘#\f& clear: you meet all your design constraints while beating the schedule. And that

.‘ecnn%\‘?%\ée‘ means healthy savings. Call us now. We'll send you an in-depth, inside view on how
\l i
® to design for low power

v ) rumemomomrne  SYTOPSYS

designinfo@synopsys.com

10psys, Inc. DesignPowe 1d De




TESHNOILOGY

NEWSLETTER

An important step was taken toward realizing a laser that offers the short-
BLUE'PURP LE LASER EMITS wavelength, high-power, and continuous-wave operation required for future

417'NM'WAVELENGTH BEAM DVD technologies. A blue-purple semiconductor laser that emits a pulsed
laser beam with a wavelength of 417 nm at room temperature is the culmination of work done
by researchers at Toshiba Corp., Tokyo, Japan. The prototype laser (5-A threshold current, 20-V
operating voltage) uses a gallium-nitride compound as its basic material because the researchers
felt that the I11-V material is more suitable for producing a stable, short-wavelength laser beam
than other materials, such as the 1I-VI compound zine selenide. Two breakthroughs brought
about the laser-emission development. The first involved successful fabrication of very thin
layers of GaN-compound crystals in a multi-quantum-well structure. Basically, the layer’s
fineness determines how easily a laser beam can be emitted. The second breakthrough was using
dry etching to cleave the GaN crystal grown on the C-face sapphire substrate to assure a smooth
surface. The only drawbacks are that dry etching is more expensive and requires more manu-
facturing processes than typical cleaving procedures; however, it will become more practical
when the lasers are commercialized. Contact Toshiba at (03) 3457-2105; fax (03) 3456-4776. RE

CCD IMAGE SENSOR CONSISTS A team made up of researchers and semiconductor process engineers at

Philips, Eindhoven, The Netherlands, constructed the largest CCD image

OF OVER 60 MILLION PIXELS sensor array (imager) to date. A form of true “wafer-scale” integration, the
imager contains over 60,000,000 12-um pixels. The imager takes up over 9000 mm2, virtually
filling the 6-in.-diameter wafer used by the process. The array was made possible thanks to
advances contributed by the team’s process engineers. For instance, they developed a technique
that joins small CCD imager arrays of 1 million pixels to form the large arrays. Images from the
ultimate large array aren’t appreciably distorted by the fabrication technique. At present, the
largest array possible on a 6-in. wafer would contain 63 million (9000 by 7000) pixels. However,
using the same masks, smaller arrays can be located in the periphery of the wafer around the
large array. The modular technique works because of the redundant nature of a typical CCD
array’s architecture. Initially aimed at telescopes (most of which have replaced film with similar
large CCD imagers), the modular technology may find its way into medical and photographic
applications. FG

A series of four American National Standards (ANS) aimed to ensure compati-
TIA STAﬁDARD S TARGET bility between cellular mobile stations and corresponding systems were pub-
CELLULAR OBILE SERVICE lished by the Telephone Industry Association (TI1A), Arlington, Va. The key

standard, TIA/EIA-627, homes in on the aforementioned compatibility. Compatibility is defined |

to mean that any mobile station can place and receive calls in any cellular system. Consequently,
all cellular systems are able to place and receive calls with any mobile station, and, in a
subseriber’s home system, all call placement must be automatic. Furthermore, it’s preferable
that call placement be automatic when a mobile station is in roam status. The other three
standards (-628, -629, and -635) are more or less extensions from TIA/EIA-627, each of which
having to fall within the compatibility parameters of that standard. The E1A-628 deals with the
mobile station, the E1A-629 concentrates on the cellular switch and cell-control equipment, and
the EIA-635 gives details for the full-rate speech codec. The codec is intended to be used at both
dual-mode mobile stations and at compatible base stations in the cellular service. For copies of
the documents, call Global Engineering Documents at (800) 854-7179. For information regarding
the TIA, visit their web site at http://www.tiaonline.org. RE

POWER'COMPONENT ST ANDARDS Inamove to save cost and energy, the Office of Naval Research awarded over

$1 million in grants to a consortium of three universities to develop an

PUR U.D. NAVY GRANT approach for standardizing power-electronics components. Research cer{)ters
at Virginia Polytechnic Institute and State University, the leader of the group, North Carolina

State University, and the University of Wisconsin will partake in the effort. Their goal is to

create lightweight, customized, energy- and cost-efficient power-electronics building blocks

(PEBBs). PEBBs are standardized forms of power-electronics components, such as semiconduc-

tor materials, circuits, controls, sensors, and actuators. Specifically, the U.S. Navy wants to use
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ERIALIFILASH

to 3.6 or 5 Voz Standby Cur

gle Program ai
Read Voltage

. Kear )
SerialFlash
-

-

Small Outline
Package

Small : g
tor Programmi
ppreram Progey MHz Data Rat
Pin (PP)

*

Actual Size
8-Lead SOIC

2-Wire SerialFlash iﬂ“l‘ SPI SerialFlash

X24F128 (128K) ® X25F128 (128K)
X24F064 (64K) X25F064 (64K)
X24F032 (32K) X25F032 (32K)
X24F016 (16K) X25F016 (16K)
X25F008 (8K)

World Wide Web: http://www.xicor.com FaxBack (U.S. only): (408) 954-1627
Corporate Headquarters: Phone (408) 432-8888, Fax (408) 432-0640, Attn: Marketing Literature Dept.

For further information on these products, please use the publication’s reader service number or contact one of the nearest sales offices listed below.

Northeast Region: Phone (617) 89955101, Fax (617) 899-6808 Southeust Region: Phone (407) 740-8282. Fax (407) 740-8602 Mid- Atlantic Region: Phone (203) 743-1701. Fax (203) 794-9501

North Central Regzion: Phone (708) 372-3200, Fax (708) 372-3210 South Central Regsion: Phone (214) 669-2022, Fax (214) 644-5835 Southwest Region: Phone (714) 752-8700. Fax (714) 752-8634

Northwest Region: Phone (408) 292-201 |, Fax (408) 980-9478 Xicor-GMBH: Phone (49) 89.461.0080. Fax (49) 89.460.5472 Nicor-LID: Phone (44) 1993.700544, Fax (44) 1993.700533
Nicor-Japmn K.K.: Phone<81) 3.3225.2004, Fax (81) 3.3225.2319 Nicor Korva: Phone (82) 2.551.2750. Fax (82) 2.551.2710
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emit light. This lack of in-
formation, while not pre-
| venting phosphors from
being successfully utilized
intelevision CRTs, made it
quite difficult to find ways
to overcome the current
performance limitations

| energized via a mild cur-

TECHNOLOGY ADVANCES

When the material was

rent to produce light, it be-
came apparent to the sci-
entists that the emitted

NEW UNDERSTANDING OF PHOSPHOR LIGHT GENERATION
T0 ENABLE THE DEVELOPMENT OF PHOSPHOR FEDS

light originated with the
single electrons remaining
in the previously noted

He-Ne laser

Deflection

ntil now, very little | Careful observation of the | Measuring light absorption:in the sample by detecting a deflection of the laser beam.

was known about | zinc-oxide revealed sur- || The laserbeam bends as the apsorbed ImtIlwsnntllmmplnndmmmlonmcdium.

the mechanism that | face defects consisting of ' Position-
enables crystalline mate- | missing oxygen atoms ’;m
rials called phosphors to | (Fig. 1).

, medium: CCLy
| on phosphors that areused | surface defects. Conse- '
in field-emission displays | quently, Sandia’s scien- |
| (FEDs). Consequently, it | tists were able to deter- |
| was nearly impossible to | mine that the amount of Monochromator
| eliminate the charac- | light emitted was depend-
| teristic demands for high | ent on the material’s sur-
voltage, high power, and | face defects and not on its Chopper ——
high density that are asso- | overall thickness, as was
ciated with phosphors. previously thought. In ad-
Scientists from Sandia | dition, they also learned
National Laboratories, Al- | that by changing the sur- |
buquerque, N.M., recently | face chemistry of the ma- | Arc lamp

[ found evidence to suggest
| that the phosphor’s own
| surface chemistry may

hold the key to unlocking

terial, its luminescence |

could be increased. '

Funded by a $1 million,
3-year grant from the U.S.

Fig. 2

Photothermal deflection spectroscopy setup

plications for the display | display weight