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Leave it to OrCAD to make 
FPGA design easier. 

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 

Design 
Entry 
Create 
complex

functions in 
seconds with 
vendor-optimized 
schematic macros 
and the macro 
recorder. 

Modeling 
Specify stimulus in easy-
to-use dialog boxes—or 
debug with VHDL, using 

the built-in editor/debugger. 

Five Steps 
And Your 
FPGAs Are 
Finished. 

major vendor including Actel, Altera, 
AMD, Lattice and Xilinx. 

With the FPGA Designer Pack — 
OrCAD Capture™ and OrCAD 
Simulate " — you get one seamless 
solution. With full 32-bit performance 
under all Windows" versions. True 
Windows ease-of-use. And the ability 

to cut and 
paste text and 
diagrams to 
other Windows 
applications for 
documenting 
your design. 

There’s no faster, easier way to take 
advantage of the newest devices. 

See for yourself. Ask for our free 
Desktop Solutions CD. Call OrCAD 
Direct at 1-800-671-9505 or visit 
http://www.orcad.com. 

OrCAD H 
Bringing Electronic Design to the Desktop 

Functional 
Simulation 
View results 

in waveform windows 
and see signal states 
annotated directly on 
the schematic. 

Timing Simulation 
Check the corrected post¬ 
route timing in waveform 
windows, with automatic 
common violations. 

E-mail: info@orcad.com 
©1996 OrCAO. Inc. OrCAD Capture and OrCAD Simulate are trademarks of OrCAD. Inc All other product names mentioned are the property of their respective owners 
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Dual Amplifier Doubles 
the Output, Nat 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 l0 VCM VSAT PKG $/100 

PA26 5V-40V 2.5Ax2 -Vr .3V 1.8V01.OA SIP1 $5.75 

PA25 5V-4OV 2.5Ax2 -VS-.3V 3V®2.5A TO-31 $22.85 
PA21 5V-40V 2.5Ax2 -Vr .3V 3V @ 2.5A TO-31 $25.15 

PA21M25V40V 2.0Ax2 -Vr .3V 3.5V@2A TO-31 $76.75 

The TO-3 is a hermetic package; the SIP is a noohermetic package 

‘ 'M" designates /883 certified military grade 

The Apex PA26 puts two 2.5A rated power 
amplifiers on a single die, in a single package. That 
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. 

Audie and Small Motor Applications 

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 
of supply at an output current of 2A. This allows the 
PA26 to drive a 24V motor from full scale CCW to full 
scale CW up to ±2A. 

Free Data Book and Application Notes 

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 

BIDIRECTIONAL SMALL MOTOR DRIVE 

request your copy online at http://www.teamapex.com. 5A AUDIO PARALLEL CONNECTION 

RPEX’ ISO9001 
ptÉCh CERTIFIED 

Product Information 
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. NEWZEALAND (OS) 82773288 BELG1UM1LUXEMBOURG (323) 4583033 CANADA (613) 592 9540 DAEHAN MINKUK (02) 745 2761 DANMARK (45) 52 24 4888 DEUTSCHLAND (6172) 488510 
ESPAÑA (1)5304121 FRANCE <O1) 69-071211 HONG KONG (852) 23348188 INDIA 22 413 7096ISRAEL 972 3 9345171 ITALIA (02) 6640-0153 NEDERLAND (101 451 9533 NIPPON (3) 3244-3787 

NORGE 63-89 8969 ÖSTERREICH (!) 203-79010 PEOPLES REPUBLIC OF CHINA (852) 23348188 REPUBLIC OF SOUTH AFRICA (021) 23 4943 SCHWEIZ (0049) (6172) 488510 
SINGAPORE 65-742-8927SUOMI (0049) (6172) 488510 SVERIGE (8) 795 9650 TAIWAN—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. 

In-system programmable parts that 

let you change functionality in the field. 

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 

c 1996 Xilinx. Inc . 2100 Log« Dnv*. San Jo»*. CA 95124 Europe 4419121149401 

J*P*n (1131 3297 9191 Asia <1321 2424 5200. Xilina is a registered trademark and HaidWire 

it 4 trademark of Xilina. Inc. 

£XILINX 
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NEW 

AMPLIFIERS 
qty) 

Dynamic Range 

120x60 

V 

block 3 

2 

P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET http://www. minicircuits, com 

CUSTOM PRODUCT N E E D S ...Let Our Experience Work For You. F 214 Rev A 

Model 

ERA-1 
ERA-1SM 

ERA-2 
ERA-2SM 

ERA-3 
ERA-3SM 

ERA-4 
ERA-4SM 

ERA-5 
ERA-5SM 

Size (mils) 
80x50 

NF(dB) 

7.0 
7.0 

6.0 
6.0 

4.5 
4.5 

5.2 
5.2 

4.0 
4.0 

Gain 

(dB) 

11.6 
11.0 

14.9 
13.1 

20.2 
19.4 

139 
13.9 

190 
19.0 

Typical Biasing 
Configuration ERA 
DOT —\ -T-

IP3(dBm) 

26 
26 

27 
27 

23 
23 

▲36 
▲36 

▲36 
▲36 

©Price 

$ea (10 Qty ) 

1.80 
1.85 

1.95 
2.00 

2.10 
2.15 

4.15 
4.20 

415 
4.20 

*Freq. 

(MHz) 

DC-8000 
DC-8000 

DC-6000 
DC-6000 

DC-3000 
DC-3000 

DC-4000 
DC-4000 

DC-4000 
DC-4000 

Value 
10, 22, 47, 68, 100, 220, 470, 680, 1000, 
2200, 4700, 6800, 10,000 pf 
.002, .047, .068, .1 pf 

Max. Power Out 

(dBm @ 1 dB Comp) 

13.0 
13.0 

14.0 
13.0 

11.0 
11.0 

▲19.1 
▲19.1 

▲19.6 
▲19.4 

ERA-ISM 

ACTUAL 
SIZE 

—HHOUT 
vd 

For ERA models, pin 1 

identified by Red dot. 

R bias (Required) 

For detailed specs on all Mini-Circuits products refer to • 740- pg. HANDBOOK • INTERNET • THOMAS REGISTER • MICROWAVE PRODUCT DATA DIRECTORY • EEM 

RFC(Optional) 

C block 

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! 

£□ Mini-Circuits 

$DCto8GHz $119
(up to +i9dBm output) From 1000 qt> 

... 315 31B 
CIRCLE READER SERVICE CARD 

Note: Specs typical at 2GHz. 25°C. 

▲ Typ. numbers tested at 1GHz. At 2GHz. Max. Pwr Out may decrease by 0.4dB & IP3 by 3 to 4dB 

* Low frequency cutoff determined by external coupling capacitors 

® Price (ea.) Qty 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-1SM.-2SM.-3SM (30 pieces) only $49.95 
K2-ERA: 10 of each ERA-4,-5 (20 pieces) only $69.95 
K2-ERASM: 10 each ERA-4SM.-5SM (20 pieces) only $69.95 

Chip Coupling Capacitors at 12c each (50 min.) 
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With reacquisition times 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 GT Oncore GPS 

receiver, o dramatic 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 GT Oncore outperformed even our expectations. 

But we didn't just break speed barriers. In fact, we 

developed a series of 70 comprehensive lab, simulator, and 

road qualification tests that the system hod to pass before the 

first one shipped. 

Improved urban canyon and dense foliage 

performance mean less workarounds in the navigation 

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 con depend on. 

So cotch our performance before it passes you by. 

MOTOROLA 

ll■lll!ll!llll—IIRIIIHHIII—IIIIIIIIIUII 
Motorola aod^are registered trademarks of Motorola, Inc. ©1996 Motorola, Inc. All 'ights 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. 

AMD communications 

silicon includes 

Ethernet controllers 

and repeaters, linecard 

ICs, programmable 

logic devices, flash 

and EPROM memory, 

and embedded 

processors. 

Over 100 million of 

our telephony-based 

DSPs have been 

applied to innovative 

telecom products. 

This highly integrated 

linecard allows phone 

line tuning for high 

speed modem opti¬ 

mization through our 

adaptive balance 

feature. 

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

AMD21 



I GHz Clock 
Oscillators, 
Less Than 
3psec Jitter! 

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

• 300MHz-1GHz 

■ 10, 25, or 40 ppm stability 

• Single supply operation 

■ Extended temperature 
ranges 

■ ECL/PECL logic 
compatibility 

SONET Designers! 
622.08 MHz VCXOs 
available NOW for 
your SONET applications! 
Call for further 
information and 
specifications. 

ro networks corp. 
324 Clark Street, 

Worcester, MA 01606 

nsru 

Tel. (508) 852-5400 
FAX (508) 853-8296 

E-Mail - sales0mnc.com 

Web Site - http.7/www.mnc,com 

MORE IN MICROELECTRONICS 

10 
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YEARS AGO 
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 
ratings include 3 amps 
steady state de collector 
current and operation 
from -40 to +85C. Alpha 
cutoff frequency is 200 
kc 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/jFZecironw Design, 
November 1,1956, p. 21D 

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

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 P.W. 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 F all 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 
maaazines, and is still active in the industry.—SS 
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Digi-Key Corporation, 701 Brooks Ave. South, Thief River Falls, M N 56701 
Toll free 1-800-344-4539 • Fax: 218-681-3380 • http://wwwdigi key com 

Digi-Key accepts MasterCard. VISA, American Express and Discover 

ïi 'hmm “ 

Rated Excellent or Very Good 

DIGI-KEY: 77.5% 
OTHERS: 40.2% 

Percentages reflect 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 done business or were most familiar. 
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‘PC based $139.95, Parallel port connect $449.95, 
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 internet) 
‘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 
’Internet ftp://ftp.crl.com/users/ro/needhams 

FOR MORE INFORMATION CALL 

NEEDHAM S ELECTRONICS, INC. 
4630 Beloit Drive #20 mm 
Sacramento, CA 95838 
(Monday-Friday, 8 am-5 pm PST) 

MasterCard (916) 924-8037 
BBS (916) 924-8094 

C.O.D. FAX (916) 924-8065 
READER SERVICE 172 

STAMPINGS 
SHORT LEAD TIMES 

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 

COST SAVING 
METHODS 

• In-Die Tapping TÇ 
^<7 • Plating/Assembly \ 
n • Metallic / Non-Metallic y 
/ • Press Capacity to 45 tons ' 

• Progressive/Blanking/Forming Dies 
Fax your drawings for prompt quotation. 

Literature available. 
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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 tor the smallest, lightest 
and most reliable analog cordless phones ever. 

If you don't utilize the most efficient 

components in your designs you could be 

making a big mistake. Our U3500BM signal 

processor with digital power management 

and U355OBM frequency processor with full 

integration of all PEL functions feature the 

performance you need. The U35OOBM, together 

with our RF telephone chips U2782B and L2796B, 

also offers a complete solution for CT 1. 

With all active components integrated 

(except the separate MCU and the power 

amplifier), our chip set needs only one of our 

additional line interface circuits for the base 

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 

you the flexibility to make your ideas come alive. 

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 to different PTT standards. 

So call your 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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Introducing Ultra! SCSI. 

The first Ultra! SCSI 

solutions with LVDIink. 

In the world of 

I/O, one now 

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 

Universal LVD (Low Voltage 

Differential) technology, or 

LVDIink. 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 LVDIink 

open up your applications, 

allowing for more devices 

over greater cable lengths. 

Symbios Logic LVDIink 

technology also increases 

signal integrity, providing 

©1996 Symbios Logic Inc., an ISO 9001 Registered Company. LVDIink is a trademark of Symbios Logic. Inc. 



Simple enough for an Australopithecus. 
A 

greater overall system reliability. 

And new Ultra2 SCSI 

retains the fundamental 

features of earlier SCSI 

generations, creating a 

smooth evolutionary chain 

that preserves the bulk of 

your hardware and software 

R&D investment. 

So if you want the most 

advanced SCSI, one company 

is the natural selection — 

Symbios Logic. 

For further information 

about Ultra2 SCSI with 

LVDlink, call 1-800-856-3093 

or visit our Web site at 

www.symbios.com. 

See us at COMDEX 
SCSI Trade Association Booth #LS-28 Hall S-2 

SVMBIOS 
LOGIC 

TM 

The Storage Connection 
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UPCOMING MEETINGS 

NOVEMBER 

Miniature Card Implemented Forum Info 
Workshop, Nov. 11. Tbkyo, Japan. Con¬ 
tact Kevin Randolph, (800) 462-1042 or 
(619) 673-0870; fax (619) 673-1432; e-mail: 
mdi@annabooks.com; Internet: 
http://www.annabooks.com. 

AUTOFACT 96 Conference & Exposition, 
Nov. 12-14. Cobo Center, Detroit, MI. 
Contact Society of Manufacturing Engi¬ 
neers, (800) 733-4763. 

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, 17th International 
Trade Fair for Components & Assem¬ 
blies in Electronics, Nov. 12-15. Mu¬ 
nich, Germany. Contact Messe 
Munchen GmbH, Messegelande, D-

80325 Munchen, Germany; (49) (89) 
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. 

Asia Pacific 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 7RE; 44 473 644855; fax 44 473 
647438; e-mail: blake_r_g@bt-
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... 
The industry's broadest line 
of pushbutton switches is just 
a phone call away. 

• snap-acting 
• 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 

I ® C&K Components. Inc 
57 Stanley Avenue 
Watertown. MA 02172 

The Primary Source Worldwide.!. 

Manufactured in the USA: MA, NC; and Worldwide: England, Costa Rica 

push these buttons. 
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M I C R 0 C 0 N T R 0 L L E R S 

Highlights of Tl's TMS370 devices: 

Special $37 Starter Kit! 

TI has more than doubled the TMS370 8-bit microcontroller family by adding 

For a limited time, you can order a Microcontroller Starter Kit 

IMSK) for only $37 (normally $991'. For more information, call 

1 800-477-8924, ext. 6008. or visit http://www.ti.com/sc/6008 

Easy-to-use register-to-register architecture with 

small code size generation 

Reduced system EMI with optional Pit clock circuitry 

Timer coprocessor functionality via Programmable 

Acquisition & Control Timer (PACT) 

Increased measurement capability with up to 

15 ratiometric A/D converter channels 

I/O robustness mitering Schmitt trigger on all inputs 

Highly efficient C compiler and common Compact 

Development Tcol (CDT) emulator for all devices 

TI showers you with 73 
new microcontroller devices. 

73 new devices, to give you one of the broadest fully compatible families in the 

industry. Choose from 13 subfamilies (135 devices) for your cost-effective 

solution among the ROM and OTP devices. And to make sure you’re first to 

market, TI supports every device with technical documentation, application 

notes, an engineering hot line and easy-to-use development tools. 

EXTENDING YOUR R E A C H~ 

Texas 
Instruments 

t Price does not include shinping and handling. Orders in.ist be received by 12/31/96. 

© 1996 TI 



♦ 16 million step morions. 
♦ Pulse and Direction output. 
♦ 8 user I O lines 
♦ Simple ASCII commands. 
♦ Live serial or parallel interface. 
♦ Programmable Accd'Decel. 
♦ Programmable Rates. 
♦ Supports 64K External Memory. 
♦ Host or stand-alone operation. 
♦ Home Seek and Limit detection. 
♦ Motor power-down mode. 
♦ External single-step (Jog) mode. 
♦ Program control for conditional 

branch, loop, jump commands. 
♦ Readback position^ rate, etc. 
♦ Connects to full -step, half-step, 

quad-step, micro-step drivers. 
♦ Many, many more features ! 
♦ Prototyping Kit available -

can be run from PC serial port. 

The CY545 is available from stock or 
$75/each, $50/25. $45,-100, $25/lk. 
The CY550 is similar to the CY545. 
with additional on-the fly interactive 
control for systems requiring complex 
motions. Available from stock @ 
$95/each. $75/25, $57/100, $30/lk. 

CYB-5xx prototyping kit is available 
starting at $150. Add CY545 or CY550 
chip. WirewTap area for custom driver 
circuit. LEDs on motor signals and user¬ 
bit outputs. Optional 8-character status 
display, memory, and serial cable 
available. Free catalog on Control ICs. 

Cybernetic Micro Systems 
PO Bex 3000 • San Gregorio CA 94-974 
Tel: 415 726 3000 ♦ Fax: 415-726-3003 

EDITORIAL 

GPS Revisited 

My 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 
GPS receivers will rollover, but they will rollover at midnight, August21-22,1999. 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. Tb 
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 (NAD27), but his receiver’s 
default Datum was WSG84. When Pease reset the Datum to N AD27, 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 
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VM62 SINGLE BOARD COMPUTER 

So, for embedded VMEbus computing that meets your needs 
now. and well into the next century, specify' the VM62 from PEP. 
For detailed technical data, please call today. 

VM62—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 I/O options, the VM62 
lets you buy exactly what you need today and still be ready for 
design 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 VM62 replicates the functions of the VM42 1 
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: MC68000 @ 50MHz and66MHz 

Full Communications Support: MC68EX360 @ 25MHz and 33MHz 
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 
I/O modules 

Temperature: Commercial: 0° to 70°C; Industrial: -40°C to 85°C 

Rugged. Extended Temperature: Several COTS versions available 

Software: RTOS support for OS-9, VxWorks. pSOS+ and VRTX/OS 

Call: 1-800-228-1737 

IT’S ALMOST 
CUSTOM. 

Where you go from here... 
Modular Computers® 

Specifications subject to change without prior notice. 

PEP Modular Computers is a registered trademark of PEP Modular Computers. Inc. 
AntoBahn is a trademark of PEP Modular Computers. Inc. 
All other trademarks are the property of their respective owners. 

PEP Modular Computers, Inc. 
750 Holiday Drive, Building 9 
Pittsburgh. PA 15220-2783 
Fax: 412-921-3356 
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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. 

That’s because 

the CPU is perform¬ 

ing tasks that bog it 

down-like servicing 

I/O. By offloading 

those tasks to an 

11 The Intelligent I/O 
9" ' Specification 

• An open software-interface 
standard for I/O devices, 
independent of the specific 
device and operating system. 

• Backed by server, networking 
and operating system leaders. 

• Implemented on the Intel 
i960® RP processor, featuring 
an on-chip PCI-to-PCI bridge. 

intelligent I/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 I/O specification, I2O, 

so you can design to a common interface. And 

now with Intel’s i960' RP processor, the first 

intelligent I/O subsystem on a chip, and Wind 

River’s IxWorks" RTOS, you have all the tools 

you need for I2O compliance. 

To learn more about I2O, IxWorks and the 

i960 RP processor, visit our Web site’ 

► www.intel.com/design/19JD/ 

n a star. 
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SINGLE POWER-SUPPLY 

EXPLORE 
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 early 

'97, but you can get 

the 2.7-volt only flash 

technology inside it 

from AMD today. 

AMDS' 



NOW FOR THE FIRST TIME, 
GIVE YOUR DESIGN A 

COMPLETE CHECK-UP. 

01996 Synopsys. Inc. Synopsys is a registered trademark of Synopsys. Inc. DesignPower and De:iign Compiler are trademarks of Synopsys. Inc. All other trademarks are the sole property of their respective owners. 

timing rj POWER 

AREA 

to design for low power 

1-800-669-1083 Dept. F33 or 
designinfo@synopsys.com 

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 design cycle, when the impact is greatest. The benefits are 
clear: you meet all your design constraints while beating the schedule. And that 
means healthy savings. Call us now. We’ll send you an in-depth, inside view on how 

synopsys 



technology 
• NEWSLETTER 

POWER-COMPONENT STANDARDS In a move t0 save C0St and ener£y’ the Office of Naval Research awarded over 
Çprp IT NAW CrAMT m ’P'on *n grants to a consortium of three universities to develop an 
urLK U«u. 11AVÏ uKAlNl approach for standardizing power-electronics components. Research centers 

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 

TIA STANDARDS TARGET A series °ff°ur American National Standards (ANS) aimed to ensure compati-
Cn T UT AD Madtt V QfDVirr between cellular mobile stations and corresponding systems were pub-
UeLLULAK IuUdILe uEKVICe lished by the Telephone Industry Association (TIA), 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 
subscriber’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 EIA-628 deals with the 
mobile station, the EIA-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 

CCD ÏMACF ÇfNQGR CßNQTQTQ A team made up of researchers and semiconductor process engineers at 
Philips ’ Ein(,hoven - The Netherlands, constructed the largest CCD image 

UP UVEK Ou 1V11LL1UN llXELb sensor array (imager) to date. A form of true “wafer-scale” integration, the 
imager contains over 60,000,000 12-pm 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 

Ri IIF-Pl ¡RPI F I ASFR FMTTS An 'm Porfanf ŝ eP was taken toward realizing a laser that offers the short-
41 7 VAT WwTT WATU Rf am wavelength, high-power, and continuous-wave operation required for future 
41/■IMM'WAVELhNGln DRAM 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 111-V material is more suitable for producing a stable, short-wavelength laser beam 
than other materials, such as the II-VI compound zinc 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 
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SerialFlash 
Single Program and 

Read Voltage 
Block Lock™ 

Data Protection 

1.8 to 3.6 or 5 Volts 

Small 
Sector Programming 

1|1A Standby Current 

Small Outline 
Package 

Program Protect 
Pin (PP) 1MHz Data Rate 

Actual Size 
8-Lead SOIC 

2-Wire SerialFlash 

X24FI28 (128K) 

X24F064 (64K) 

X24F032 (32K) 

X24F016(16K) 

& SPI SerialFlash 

X25F128 (128K) 

X25F064 (64K) 

X25F032 (32K) 

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) 899-55 Id Fax (617) 899-6808 Southeast Region: Phone (407) 740-8282. Fax (407) 740-8602 Mid-Atlantie Region: Phone (203) 743-1701. Fax (203) 794-9501 
North Central Region: Phone (708) 372-3200, Fax (708) 372-.« 10 South ( entrai Region: Phone (214) 669-2022, Fax (214) 644-5835 Southwest Region: Phone (714) 752-8700, Fax (714) 752-8634 
Northwest Region: Phone (408) 292-2011. Fax (408) 980-9478 Xlcor-GMBH: Phone (49) 89.461.0080. Fax (49) 89.460.5472 Xieor-I.TD: Phone (44) 1993.700544, Fax (44) 1993.700533 

Xieor-Japan K.K.: Phone<8l) 3.3225.20IM. Fax (81) 3.3225.2319 Xicor Korea: Phone (82) 2.551.2750. Fax (82) 2.551.2710 
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TECHNOLOGY ADVANCES 

New Understanding Of Phosphor Light Generation 
To Enable The Development Of Phosphor FEDs Until now, very little 

was known about 
the mechanism that 

enables crystalline mate¬ 
rials called phosphors to 
emit light. This lack of in¬ 
formation, while not pre¬ 
venting phosphors from 
being successfully utilized 
in television CRTs, made it 
quite difficult to find ways 
to overcome the current 
performance limitations 
on phosphors that are used 
in field-emission displays 
(FEDs). Consequently, it 
was nearly impossible to 
eliminate the charac¬ 
teristic demands for high 
voltage, high power, and 
high density that are asso¬ 
ciated with phosphors. 

Scientists from Sandia 
National Laboratories, Al¬ 
buquerque, N.M., recently 
found evidence to suggest 
that the phosphor’s own 
surface chemistry may 
hold the key to unlocking 
the mystery. They discov¬ 
ered this while examining 
the process by which 
green light is emitted from 
a zinc-oxide compound. 

Careful observation of the 
zinc-oxide revealed sur¬ 
face defects consisting of 
missing oxygen atoms 
(Fig. 1). 
When the material was 

energized via a mild cur¬ 
rent to produce light, it be¬ 
came apparent to the sci¬ 
entists that the emitted 
light originated with the 
single electrons remaining 
in the previously noted 
surface defects. Conse¬ 
quently, Sandia’s scien¬ 
tists were able to deter¬ 
mine that the amount of 
light emitted was depend¬ 
ent on the material’s sur¬ 
face defects and not on its 
overall thickness, as was 
previously thought. In ad¬ 
dition, they also learned 
that by changing the sur¬ 
face chemistry of the ma¬ 
terial, its luminescence 
could be increased. 

Funded by a $1 million, 
3-year grant from the U.S. 
Department of Defense’s 
Advanced Research Pro¬ 
jects Agency (DARPA), 
this important work has a 
number of widespread im-

Measuring light absorption in the sample by detecting a deflection of the laser beam. 

The laser beam bends as the absorbed light heats up the sample and the deflection medium. 

plications for the display 
industry. Primarily, since 
it enables a method of in¬ 
creasing luminous effi¬ 
ciency without increasing 

display weight, it can be 
targeted toward more port¬ 
able display applications. 
Today, many of these 

portable applications are 

3 ionization states: ggO • diamagnetic 

Vg+ : paramagnetic 

Vg++ : diamagnetic 

Fig. 1 Oxygen vacancies and band bending dominate green luminescence in ZnO phosphors 

being addressed with liq¬ 
uid-crystal display (LCD) 
alternatives. However, 
these LCD devices are 
hampered by obstacles so 
performance-critical that 
the display industry has 
been frantically searching 
for other viable solutions. 
For example, LCDs 

have limited viewing an¬ 
gles and screens that can 
easily go blank in direct 
sunlight environments or 
in environments subject to 
rapidly changing tempera¬ 
tures. And due to the in¬ 
herent nature of the 
LCD’s construction, the 
display must be entirely 
backlit. This is a virtual 
sinkhole for battery 
power. 
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TECHNOLOGY ADVANCES 

While many advances in 
conventional LCD tech¬ 
nology have sought to ad¬ 
dress these performance 
limitations, the need for a 
display that’s capable of 
consistent, high perform¬ 
ance for use in applications 
such as portable computer 
display screens for the 
military necessitates the 
identification of a more 
performance-suited dis¬ 
play technology. 

Critical to the work done 
at Sandia was choosing an 
appropriate phosphor ma¬ 
terial for study. Since blue, 
green, and red are the pri¬ 
mary colors needed to form 
full-color television and 
computer images, Sandia’s 
scientists felt that focusing 
all of their attention on a 
phosphor that could emit 
one of these colors would 
provide insight into the 
mechanism of emission. 
This also would lay the 
groundwork for the future 
development of other light¬ 
emitting phosphors. Zinc 
oxide, a green-like light¬ 
emitting phosphor, was cho¬ 
sen for its simple, two com¬ 
ponent lattice as opposed to 
the more conventional 
three- to five-component 
lattice. As Sandia scientist 
David Tailant explains, 
“Zinc oxide does not quite 
have the right chromatic¬ 
ity—it doesn’t look natu¬ 
rally green, like green 
grass. But the color can be 
balanced. It also can be used 
in monochrome displays. 
We used that material to 
tune up a method to study 
other phosphors.” 

To assist in its study of 
the zinc-oxide phosphor, 
Sandia leveraged the ex¬ 
tensive educational and re¬ 
search experience of its sci¬ 
entists with a number of 
key spectroscopy tech¬ 
niques. Using a technique 
known as cathodolumines¬ 
cence, scientists observed 
light emission from the zinc 
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oxide while it was being 
bombarded by electrons at 
a variety of voltages. To ob¬ 
serve the emission of light 
in even-finer detail— 
atomic-level detail to be ex¬ 
act, scientists employed the 
electron spin-resonance 
technique. 

The one technique that 
yielded crucial information 
regarding the material’s 
chemical and electronic 
properties was photother¬ 
mal deflection spectros¬ 
copy (Fig. 2). This tech¬ 
nique works by first intro¬ 
ducing a liquid to the zinc¬ 
oxide powder mix. As the 
mixture’s heat is increased, 
the refractivity of the liquid 
changes. Consequently, a 
laser beam aimed at the liq¬ 
uid mixture will bend. By 
measuring the amount of 
bending that has taken 
place, calibrated with re¬ 
spect to the amount of heat 
that has been applied to the 
mixture, an accurate meas¬ 
urement of the powder’s in¬ 
itial optical absorption can 
be obtained. Measurements 
of the amount of light ab¬ 
sorbed at different wave¬ 
lengths also can be ascer¬ 
tained using this technique 
(Fig. 3). 

The information that was 
gathered showed conclu¬ 
sively that the phosphor’s 
surface chemistry, and not 
its density, is responsible 
for controlling its electronic 
properties, and for provid¬ 
ing a fundamental link be¬ 
tween luminescence and 
specific defects. Scientists 
now have a key stepping 
stone in trying to overcome 
some of the performance 
limitations associated with 
the use of phosphors in dis¬ 
play applications. 

As in most televisions, 
large voltage drops are ap¬ 
plied across bulky CRTs to 
energize relatively large 
volumes of phosphors into 
generating light. This ap¬ 
proach typically requires a 

high voltage, on the order of 
25 kV. And when incoming 
energy drops below 5 kV, 
the efficiency of light gen¬ 
erated degenerates signifi¬ 
cantly. Both are unaccept¬ 
able if the phosphor FED is 
to be utilized in battery-
powered portable type ap¬ 
plications. 

Using the information 
obtained from studying zinc 
oxide, these limitations can 
be easily overcome through 
manipulation of the phos¬ 
phor’s surface chemistry at 
low voltage levels to signifi¬ 
cantly increase perform¬ 
ance. Sandia’s Scientists al¬ 
ready are predicting that 
phosphors operating at as 
low as 0.5 kV will now be 
possible. 

Currently, these scien¬ 
tists are able to benchmark 
efficiencies at low voltages 
using a mere few thousand 
volts. In addition, less 
power is required because 
microscopic conical-shaped 
structures are now capable 
of delivering relatively 
small amounts of low-volt¬ 
age current to individual 
red-blue-green pixels on a 
phosphor screen. 

With industry searching 

for high-performance, low-
voltage, low-power display 
options, the development of 
an optimized phosphor 
FED may be just the an¬ 
swer they have been look¬ 
ing for. 

In addition to a home in 
military display applica¬ 
tions, phosphor FEDs are 
expected to find use in com¬ 
mercial laptop computers 
and portable TVs. 

As an offshoot of the re¬ 
search on the surface chem¬ 
istry of phosphors, Sandia 
has entered into a research 
and development agree¬ 
ment with Motorola’s Prod¬ 
uct Development Dept., 
Phoenix, Ariz., to develop 
improved phosphors for the 
company’s flat-panel FEDs. 
The R&D effort, which be¬ 
gan this past September, 
will be overseen by the Ad¬ 
vanced Materials and 
Manufacturing Processes 
for Economic Competitive¬ 
ness (AMMPEC) organiza¬ 
tion located in New Mexico. 

For further information 
on this work, contact Sandia 
National Laboratory’s Me¬ 
dia Relations Dept, at (505) 
844-8066. 

CHERYL AJLUNI 
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Introducing MicroSim DesignLab: 
Imagine what it would take to design a better circuit faster. You'd have a single EDA system — not a collection of point tools. Your new system 
would hove a single interface to all facets of your mixed analog/digital design. No more wasted time or errors from converting, translating 
or re-entering designs. With a click of the mouse, you could go back and forth between design stages, making a change and seeing the results, 
continuously improving your design from start to finish. Now it's here. Now you can. Introducing MicroSim' DesignLab™ — the new standard 
for desktop EDA. It's the world s first and only comprehensive, fully-integrated start-to-finish desktop EDA system. See how easy it is to design 
a better circuit faster. Call for our MicroSim DesignLab evaluation software. It will change the way 

you think about circuit design—from start to finish. 

Contact MicroSim at 1.800.245.3022 or714.770.3022 
You can visit our Web site, http://www.microsim.com E mail: sales@microsim.com 

MicroSim 
Setting the standardf or Desktop EDA 

MkroSim ■ a registered trademark and Designlab is a trademark of MkroSim Corporation. All other brand or produrt nomes me registered trademarks of their respective holders ©I Wb. MkroSim Corporation All rights reserved 
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Who’s putt ng tomorrow together? 

People with vision, who can look at a PC and 

see the future there. People who imagine 

group video communication, interactive tele¬ 

vision, 3D virtual environments, and more - a 

world of new possibilities in a single package. 

People whose minds are alive to the potential 

of multimedia. If that’s the race your imagina¬ 

tion’s running, were right alongside you. 

Setting the pace with a complete range of 

digital audio, video and graphics solutions to 

help keep you ahead. With our new TriMedia 

processor for high end programmable media 

processing. And dedicated chipsets for appli¬ 

cations like desk-top video, video conferencing 

and games, ready to build into your mother¬ 

board. And with innovations in bus. peripheral 

and interface technologies, supporting common 

USA tel. +1-800-447-1500, ext. 1317. Europe fax. +31-40-272-4825. quote "pc". Asia fax. +852-2811-9173, quote "ED" 



standards like PCI and USB.With the latest graphics 

technology that makes high realism 3D possible 

- and affordable, including leading edge video¬ 

graphics controllers, CD-ROM-based techno¬ 

logies, imaging and display. Run with them and 

who knows how far your imagination can take 

you. So see the future today at www.semicon-

ductors. philips.com. Because together we can 

make tomor row’s mutómedia come alive. 

Leií wokt, better 

g PHILIPS 
Or visit us at: Comdex, L262S or Electronica, Hall 24. 34 
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Unique Analog Architecture Creates Fast 1.2-GSample/s 
6-Bit Flash ADC With Wide Bandwidth of 1.4 GHz 

A major advance over 
previous flash con¬ 
verters is evident in 

the input circuit arrange¬ 
ments of the SPT7760 ana-
log-to-digital converter 
(ADC) from Signal Proc¬ 
essing Technologies Inc., 
Colorado Springs, Colo. In¬ 
cluded between the refer¬ 
ence ladder and the input 
comparators are 64 input 
preamplifiers (see the fig¬ 
ure). These not only reduce 
the clock transient kick-
back to the input and refer¬ 
ence ladder due to a low ac 
Beta, but also reduce the 
effect of the dynamic state 
of the input signal on the 
latching characteristics of 
the input comparators. 
Sample rates are guaran¬ 
teed to be 1 Gsamples/s, 
with 1.2 Gsamples/s typical. 
The converter’s full-power 
analog bandwidth is better 
than 1.4 GHz. 
The ADC’s input pream¬ 

plifiers not only serve as 
buffers, they also stabilize 
the input capacitance (at 
less than 8 pF with an input 
resistance of typically 50 
kQ) so that it remains con¬ 
stant over different input 
ranges of both voltage and 
frequency, and less slew¬ 
rate distortion is induced. 
Unlike previous flash con¬ 
verters, this makes the part 
easier to drive, eliminating 
the need for external track-
and-hold amplifiers in most 
applications. 
The preamplifiers also 

add a gain of two to the in¬ 
put signal so that each com¬ 
parator has a wider over¬ 
drive or “threshold” range 
to trip into or out of the ac¬ 
tive state. This sensitivity 
increase reduces the errors 
that could otherwise be out¬ 
put due to metastable 
states; such errors are to 
the ±l/2-LSB level. 

Two analog input pins are 
provided—which are tied 
together internally—and 
either one may be used for 
analog input sense, with the 
other used for input force. 
This arrangement is con¬ 
venient for testing the 
source to check that there is 
sufficient drive capability. 
The pins can also be tied 
together externally and 
driven from the same 
source. 

With an input frequency 
of 250 MHz, the ADC’s spu¬ 
rious-free dynamic range is 
45 dB, the signal-to-noise + 
distortion ratio is 34 dB, 
and the total harmonic dis¬ 
tortion is 40 dB. The con¬ 
verter’s input slew rate is 5 
V/ns and the acquisition 
time is typically 250 ps. 
Current-mode logic is 

used throughout the con¬ 

verter to give true differen¬ 
tial analog and digital data 
paths from the input pre¬ 
amplifiers through to the 
output buffers. This tech¬ 
nology results in the 
achievement of good com¬ 
mon-mode rejection of 
noise while reducing poten¬ 
tial missing codes (no miss¬ 
ing codes are guaranteed). 

The analog circuitry also 
is laid out carefully to re¬ 
duce potential signature er¬ 
rors with such a complex 
structure. When pulled 
down to —2 V, the full ECL 
swing can be obtained into 
50 Q with the output drive 
capability that exists. 
When pulled down to -5.2 V, 
the outputs can drive 130-Q 
to 1-kQ loads. Differential 
receivers on the outputs of 
the data-ready lines are 
recommended to ensure the 

proper output rise and fall 
times. 
While the power-supply 

line needed for the con¬ 
verter is -5.2 V, there are 
two external voltage refer¬ 
ences applied to the inter¬ 
nal reference ladder. The 
top reference is typically 0 
V or is connected to the ana¬ 
log ground. 

Top force and sense pins 
are internally connected to¬ 
gether to reduce the volt¬ 
age drop across the para¬ 
sitic line resistance. The 
bottom reference is typi¬ 
cally -1V. There are bottom 
force and sense pins, again 
connected together inter¬ 
nally to reduce the voltage 
drop across the parasitic 
line resistance. 

Integral non-linearity er¬ 
rors over temperature can 
be controlled by three addi-
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CONVERTER 
IN A SINGLE 

24-PIN 
DIP? 
[ ITS 20,000,000 HOURS MTBF 

IS JUST AS INCREDIBLE. -
§ 
I 

THE LM2825 DC-DC CONVERTER 
DELIVERS UNSURPASSED 

INTEGRATION AND RELIABILITY AT 
A SUBSTANTIAL COST SAVINGS. 

Inductor 

[2X Actual size] 

As the industry’s first and only complete step-down 

DC-DC converter in a 24-pin DIP, the LM2825 

represents a huge breakthrough for power 

conversion designs. All thanks to our continuing 

innovation in advanced packaging technology. 

But what makes the LM2825 even more amazing 

is its reliability'. In fact, recent benchmark studies 

calculated it to be a whopping 20,000,000 hours 

MTBF. That’s 2,283.1 years, for those of you who 

don’t have a calculator handy. 

The newest member of our SIMPLE SWITCHER’ 

family, the LM2825 integrates a 1A switching 

regulator, an inductor, a Schottky diode, and input 

and output capacitors in a single 24-pin DIP. 

If all this doesn't knock your socks off, the price 

will. Because the LM2825 goes for about *$8.99 in 

1000 piece quantities. 

WEB: http://www.national.com/see/LM2825 
In Europe, fax us at +49 (0) 180-5-12-12-15; in Japan, call 81-43-299-2300; 

in Southeast Asia, fax us at 852-2376-3901. 

FREE SAMPLES—FAST. 
For datasheets, free samples, and 

application support, contact us at: 

CALL: 1-800-272-9959 Ext. 711. 

INFO CARD: Mail or Fax 

N a t * ° n a 1 Semiconductor 

Moving and shaping the future.'“ 
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tional reference taps that 
are brought out at, typi¬ 
cally, -0.25 V (3/4 tap), -0.5 
V (mid-point tap), and -
0.75 V (1/4 tap). The mid¬ 
point tap is normally 
driven by an op amp to en¬ 
sure temperature-stable 
operation, or it can be by¬ 
passed in limited tempera¬ 
ture-range applications. 
The 1/4 and 3/4 taps can be 
driven by op amps to ad¬ 
just linearity or can be by¬ 
passed for noise suppres¬ 
sion. As noted, the top ref¬ 
erence is normally tied to 
analog ground, while the 
bottom reference can be 
driven by an op amp. 

It is recommended that 
the clock input be driven 
differentially (on the Clock 

and Clock signals) to im¬ 
prove noise immunity and 
to reduce aperture jitter 
(specified at a typical 2 ps). 
Using other than 50% duty 
cycle on the clock may pro¬ 
duce unacceptable second 
harmonics. All the logic lev¬ 
els are compatible with 
both 10K ECL or 100K 
ECL. 

The digital outputs are 
split into two banks of 6-
bit words plus an over¬ 
range bit with a format 
that can be straight bi¬ 
nary, inverted binary, 
two’s complement, or in¬ 
verted two’s complement. 
Two control pins are pro¬ 
vided to enable that choice 
to be made. The banks are 
in opposite phases. The 

banks also are alter¬ 
nately updated at one-half 
the clock speed with an 
offset in the clock divider 
always ensuring that the 
A output bank will be the 
first with data after the 
ADC is powered on. 
A special test-mode 

function is supported that 
overrides the internal¬ 
data output latch stage 
and exercises the digital 
outputs in an alternating 
dual-sequence test pat¬ 
tern. The user can test the 
digital interface logic 
downstream of the con¬ 
verter with a known digi¬ 
tal test-pattern set. Only 
the digital-output stage is 
involved with the test out¬ 
put and, when concluded 

by taking the test pin low, 
the converter will resume 
the output of valid data. 
Major applications of 

the converter should be in 
digital oscilloscopes, radar 
systems, electronic-war-
fare systems and elec¬ 
tronic counter-measure 
systems, microwave mo¬ 
dems, and direct RF 
downconversion systems 
in digital communications. 
The 3-W SPT7610 ADC 

is available in a 44-lead cer-
quad package (14 by 14 mm) 
and is priced around $295 
each. 
For more information, 

contact Signal Processing 
Technologies at 800-643-
3SPT (3778). 

paul McGoldrick 

In Tackling New Packaging Challenges, Two Companies 
Are Better Than One In Developing A 2-W TSOP-6 

44 

The stakes in develop¬ 
ing new packaging 
are an increasing 

concern for the semicon¬ 
ductor industry. If a com¬ 
pany decides to try it 
alone, it takes a risk on the 
acceptance of the packag¬ 
ing. On the other hand, if a 

AVAILABLE POWER FETs IN THE TSOP-6 PACKAGE 

Motorola 
part # 

Temic 
part # 

Breakdown 
voltage 

Device 
type 

Ros (on) 
@ Vgs = 
±10 V 

Ros (on) 
© Vgs = 
±4.5 V 

Ros (on) 
© Vgs = 
±2.5 V 

Io (A) 
@ 4.5 V 

MGSF3454V/X SI3454V/X 30 V n-channel 0.065 il 0.095 W □ 3.4 A 

MGSF3455V/X SI3455V/X -30 V p-channel 0.10012 0.19012 — 2.5 A 

MGSF3442V/X SI3442V/X 20 V n-channel — 0.070 £2 0.09512 4.0 A 

MGSF3441V/X SI3441V/X -20 V p-channel 0.90011 0.13512 3.3 A 

company follows a stand¬ 
ard pattern, it may not be 
doing justice to the prod¬ 
uct. Motorola and Temic 
have found another way: a 
joint development sharing 
the risks, with the results 
registered with JEDEC. 

The new package is the 
TSOP-6 (Fig. 1). At 25°C, 
the package can dissipate 
up to 2 W of power. 

The small package’s de¬ 
velopment is due largely 
to the necessity of placing 
power MOSFETs in port¬ 

able electronic systems 
that no longer have the 
space for existing de¬ 
vices. The devices that are 
being fabricated in these 
packages have very low 
on-resistances as low as 
0.065 Q, and high current 
ratings of up to 4.2 A of 
current. 

The package’s footprint 
is identical to the SC-59 
package, except for a 
lower profile and a higher 
power rating. With a dou¬ 
ble-sourcing of products, 
Motorola and Temic hope 
that the package becomes 
an industry standard. The 
two companies have 
agreed on compatible pin¬ 
outs, power ratings, and 
package outlines and di¬ 
mensions (Fig. 2). And, 

even though the actual 
MOSFET processes used 
are their own, both Mo¬ 
torola and Temic have re¬ 
leased products with iden¬ 
tical specifications and 
similar numbering. 
The development of 

smaller packages is also 
due to other factors. These 
include the move to sur¬ 
face-mount technology, 
the continuing lowering of 
on-resistance values, and 
the resultant fall in power¬ 
dissipation levels per unit 
of current. With a suitable 
path designed for heat to 
escape, high levels of cur¬ 
rents can be switched in a 
smaller-size package. 

The first surface-mount 
package, the SO-8, showed 
the practicality of a smaller-
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>96% 
EFFICIENT 

mv 
SWITCHER. 

A SINGLE-CHIP SOLUTION 
WITH NO EXTERNAL FETs. 

ANOTHER INDUSTRY 
MILESTONE FROM NATIONAL. 

LOAD CURRENT (A) 

For the first time, there’s a 3A step-down battery 

switcher that can deliver over 96% efficiency—at sub¬ 

stantial cost-savings. It’s National’s new LM2650. 

Thanks to its synchronous architecture, this DC-

to-DC converter can decrease power consumption 

and increase battery life in portable applications. 

Since the LM2Ó50 has integrated FETs on a single 

chip, it can also save valuable board space. And its 

automatic sleep mode enables it to retain its high effi¬ 

ciency in light load conditions. 

To meet a variety of portable applications, the 

LM2Ó50 has a wide input voltage range, from 4 to 

18V. Its built-in protection features include thermal 

shutdown and current limit. And it’s from National, 

so it will never be in short supply. 

Check out the LM2650. And get high 

3A converter efficiency—without a high 3A 

converter price. 

FREE SAMPLES—FAST. 

For datasheets, free samples, and 

application support, contact us at: 

CALL: 1-800-272-9959 Ext. 711. 

INFO CARD: Mail or Fax 

WEB: http://www.national.com/LM2650. 
In Europe, fax us at +49 (0) 180-5-12-12-15; in Japan, call 81-43-299-2300; 

in Southeast Asia. *ax us at 852-2376-3901. 

Moving and shaping the future.’" 
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size package. This package 
later was developed into 
the TSSOP 8 package. Now, 
it’s the TSOP-6— a six-
leaded, 1-mm-thick pack¬ 
age with a total height of 
just 1.1 mm. The package 
and leads occupy an area of 
just 2.75 by 3.10 mm. 
A visual comparison 

shows the new package 
with overlays of the earlier 
ones (Fig. 3). The TSOP-6 
package has less than one-
half the width of the SO-8 
package. 
The same copper frame 

design that has been used in 
the earlier packages also is 
used in the TSOP-6 pack¬ 
age. The thermal path runs 
from the die, through the 
die-attach, into the copper 
lead frame, then out the 
drain leads. 

The largest area is used 
for the drain leads, which 
use four of the six pins. The 
short leads, in combination 
with this large drain area, 
keep the thermal imped¬ 
ance low for this size of 
package. 

The thermal rating (jnnc-
tion-to-ambient) indicated 
on the data sheets of Rja = 
62.5°C/W, with a part 

Fig. 3 Evolution of the TSOP-6 package 

mounted on a 1-in.“ piece of 
0.062-in.-thick FR4-type pc 
board. 

The rating represents a 
compromise between sin¬ 
gle-layer and multilayer 
boards, with more copper 
on its single side than the 
average single-layer board. 
It is a reasonable approxi¬ 
mation of multilayer boards 
that have a central power 
plane. 

The junction is heated 
with a known amount of 
power for a known amount 
of time. The junction tem¬ 
perature is measured im¬ 

mediately after heatingus¬ 
ing the temperature coef¬ 
ficient of the forward volt¬ 
age of the internal diode. 
This measurement is re¬ 
peated for various time 
periods ranging from 5 ms 
out to several hundreds of 
seconds, thus providing 
the data to generate the 
transient thermal imped¬ 
ance curves from the junc¬ 
tion to the ambient. 

Each TSOP-6 package is 
available in two different 
versions with different 
thermal ratings, depending 
on their lead-frame materi¬ 

als used. The best thermal 
performance is obtained 
with a copper lead frame. 
Those parts are given a “V” 
suffix. The 0.5-W-rated 
parts use an alloy 42 lead 
frame and are given an “X” 
suffix. 

The parts have the same 
electrical impedance char¬ 
acteristics, but the “X”-
rated devices are specified 
at lower current levels to 
compensate for their in¬ 
creased thermal resis¬ 
tance values. 

Samples of the Motorola 
and Temic parts are avail¬ 
able now. A range of parts 
is being offered as power 
FETs from both compa¬ 
nies (see the table on the 
previous page). 

Further parts using the 
package will follow. Temic 
Semiconductors and Mo¬ 
torola’s Semiconductor 
Product Sector also have in¬ 
dicated they both will be 
looking aggressively at the 
next generation of packag¬ 
ing together. 

Information is available 
from Temic by calling (800) 
554-5565 or by faxing at 
(408) 567-8995. 

Information is available 
from Motorola by calling 
Mike McKean at (602) 244-
4773 or faxing him at (602) 
244-5406. 

paul McGoldrick 

Dim. 
Millimeters Inches 

Min. Max. Min. Max. 

A — 1.10 — 0.043 

A1 0.01 0.10 0.0004 0.004 

b 0.25 0.50 0.010 0.020 

c 0.10 0.26 0.004 0.010 

D 2.90 3.10 0.114 0.122 

E 1.30 1.70 0.051 0.067 

E1 2.75 BSC 0.108 BSC 

e 1.00 BSC 0.039 BSC 

L 0.20 0.60 0.008 0.024 

0 0c 8° 0° 8° 

Fig. 2 TSOP-6 footprint 
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TINY 
REGULATORS 

SQUEEZE 
LAST DROP 
OF JUICE 
FROM 
BATTERIES! 

NATIONAL'S 100mA AND 50mA 
LOW DROPOUT (LDO) REGULATORS 
ARE PACKED WITH THE BIGGEST 

PERFORMANCE. 

Output Voltage Tolerance (%) at 25C 1% 3% 

Package Footprint (Square mm) 8.2 mm 11.2 mm 

Dropout Voltage (typ@30mA) 80mV 100mV 

Quiescent Current (typ@0mA) 65gA 180uA 

Quiescent Current (typ@100mA) 600uA 5000iiA 

National presents an unteatable solution for space 

conscious and battery powered applications: True 

high performance regulators in SOT-23-5. The test in 

class output voltage accuracy, load and line transient 

response, and load regulation. In addition, the 

LP2980/1 are optimized for prolonged battery life, 

with a typical shutdown current of lOnA and an off 

pin that’s active low. 

The LP2980 runs at 50mA continuous and 100mA 

transient peak. While the LP2981 fills those higher 

current needs with an improved output transistor. It 

runs at 100mA continuous and 150mA transient peak. 

And with twice the output current the LP2981 dou¬ 

bles the power density of your power supply. 

The LP2980/1 family. Designed for the systems 

designer who wants every last drop of performance. 

FREE INFO KIT-FAST. 

For free datasheets, a selection guide, 

and application support, contact us at: 

CALL: 1-800-272-9959 Ext. 711. 

INFO CARD: Mail or Fax 

WEB: http://www.national.com/see/LP2981 
In Europe, fax us at +49 (0) 180-5-12-12-15; in Japan, call 81-43-299-2300; 

in Southeast Asia, call 852-2737-1600. 

Moving and shaping the future? 
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Electronica 
'96 Shows 

Off The Lat¬ 
est Products 

The World's Largest Components 
Fair Includes The Newest Analog, 

Digital, And Mixed-Signal ICs, 
As Well As Other Active And Passive 

Components And Subsystems. 

T
 Alfred Vollmer 
here is no doubt about it. The Electronica 
fair is by far the biggest components show 
in the world. It takes place every other 
year in Munich, Germany, with this year’s 
show to be held on Nov. 12-15. Even 
though the 2800+ exhibiting companies 

(about 80 companies are still on the waiting list) from 
about 50 countries wanted to keep their Electronica news 
under wraps, Electronic Design was able to catch some of 
the highlights in advance. 

The show will be divided into eight product segments. 
Sector A, “Microchip products,” features application-ori¬ 
ented standard ICs (ASSPs), as well as ICs for data con¬ 
version, microprocessors, logic circuits, and memory pe¬ 
riphery. Section B, “Circuit boards and other subsystems,” 
showcases just about every kind of subsystem from plug¬ 
in and pc boards up to hybrid modules. In sector C, “Dis¬ 
crete semiconductor components,” visitors will find di¬ 
odes, displays, sensors, transistors, power units, and op¬ 
toelectronic semiconductors. Sector D, “Other discrete 
components,” includes vacuum tubes and passive compo¬ 
nents (e.g. capacitors, resistors, filters, crystals, and oscil¬ 
lators). Sector E, “System supply,” is dedicated to EMC 
and ESD systems, power supplies, and enclosures. “Elec¬ 
tromechanical components,”, sector F, includes connec¬ 
tors, relays, unmounted pc boards, and switches. I/O de¬ 
vices will be located in sector G, “Systems periphery.” This 
sector also covers image-recognition, image-processing, 
display, and servo products. Finally, sector H, “EDA,” 
houses electronic design automation and laboratory meas¬ 
urement systems. 

1. FUTURE CAN CONTROLLERS win make use of 
Motorola’s HC08AZ and HC08AB microcontrollers in Swedish Volvo 
cars. The chips include flash memory. 
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The main focus of most exhibitors will 
be on multimedia, automotive, con¬ 
sumer, and communications applica¬ 
tions. In contrast to the booths of yes¬ 
teryear, when exhibitors still showed 
their components neatly arranged all in 
a row, today’s booths show complete 
solutions. One of these solutions ad¬ 
dresses multimedia. Philips Semicon¬ 
ductors, for example, will give the first 
public demonstration of the TM-1 chip, 
the first in the TriMedia family. It will 
be used in a live video demonstration 
over normal telephone lines. 

TriMedia has been designed specifi¬ 
cally as a coprocessor to cope with the 
processing-intensive environment of 
multimedia. It’s designed to handle 
advanced concurrent audio, video, 
graphics, and communications. A 
company spokesman says that the 
product will achieve “significantly 
better performance than the main 
CPU can deliver on its own.” And, for 
certain applications such as set-top 
boxes, TriMedia can be used by itself. 
TriMedia is a fully-programmable 

digital signal processor that uses very 
long instruction words (VLIW), al¬ 
lowing a higher degree of parallel 
processing than ordinary designs. It 
can achieve a performance of 3 billion 
operations/s and can be programmed 
in C. Philips Semiconductors also will 
be launching the first in a series of 
software modules for the TriMedia 
family that includes H.324 for video¬ 
phone applications, MPEG 1 decod¬ 
ing, and AC3 six-channel audio for 
DVB and MPEG-2 audio. 

One area where Philips claims to be 
pioneering with several “firsts” is the 
universal serial bus (USB). Philips’ ex¬ 
hibits for this application segment will 
include the first soft control of a monitor 
over USB, a working prototype of a 
USB audio digital-to-analog converter 
(DAC), the first standalone USB hub, 
the first working USB speaker, and the 
first monitor with an integrated USB 
hub (see “Chip Set Targets The Univer¬ 
sal Serial Bus,”p. 69). A USB demon¬ 
stration computer will be shown with a 
number of products including a USB 

hub, a USB audio DAC, and USB digi¬ 
tal speakers. In addition, Philips will 
launch some ICs for IEEE 1394 or 
Firewire bus at Electronica. 

Philips also will provide show atten¬ 
dees with a preview of its next genera¬ 
tion of graphics controller ICs to be 
launched next year. The Dutch manu¬ 
facturer will show the chips’ 3D capa¬ 
bilities with 64-bit performance and 
resolutions of up to 1600 by 1200 pixels. 
Another major segment within the 
huge arena of multimedia is digital me¬ 
dia. Here, Philips will demonstrate 
some of the company’s latest develop¬ 
ments with a digital versatile disk 
(DVD) player, the successor to the CD, 
and a digital video broadcasting (DVB) 
set-top box. 
SGS-Thomson Microelectronics 

also plans to focus on digital entertain¬ 
ment products. The French-Italian 
company will display a set-top box so¬ 
lution, containing its own chip set as 
well as products for DVD MPEG and 
PAL/NTSC encoder devices. Al¬ 
though it is not officially confirmed, 
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SGS-Thomson plans to show a low-
cost PC based on its dedicated 486 
core. This ST486DX core is being used 
in conjunction with a standard-cell 
technology and a library of functions 
to build a powerful, yet cost-effective 
PC entertainment system. Currently, 
the system is a two-chip solution, but 
it can be integrated into a single-chip 
486 PC. The single-chip 486 includes 
the 486DX2/4 core, a UM A chip set, an 
SVGA graphics engine, a DRAM con¬ 
troller, a PAL/NTSC encoder, and an 
MPEG-2 decoder. This solution is in¬ 
tended to be used as the basis of a 
home PC-based entertainment center, 
or a multimedia home system (MHS), 
currently being designed by Sichuan 
Ding Tian Microelectronics of China. 

In the microcontroller category, SGS-
Thomson’s seven new members of the 
ST62 MCU family also will be on dis¬ 
play. These devices extend the product 
range to sub-dollar SOP16 levels, while 
offering on-chip 8-bit multi-channel 
analog-to-digital conversion. According 
to Thibault Brunet, senior marketing 

N CONTRAST TO THE 
BOOTHS OF YESTER¬ 

YEAR, WHEN EXHIBITORS 
STILL SHOWED THEIR 
COMPONENTS NEATLY 
ARRANGED ALL IN A ROW, 
TODAY’S BOOTHS SHOW 
COMPLETE SOLUTIONS. 

engineer for microcontrollers at SGS, 
the least-expensive ROM version of 
an ST16 controller will be available 
“well below $0.65,” in very large 
quantities. All ST62 family devices 
are available in OTP packages as well 

as in ROM and EPROM versions. 
Thanks to a range of development 

tools and starter kits which fully con¬ 
form to the European Community’s 
“Electro Magnetic Compatibility” di¬ 
rectives, designing with an ST62 can 
be quite effective. One of the most 
interesting design tools to be demon¬ 
strated at Electronica is the ST6-Re-
alizer, a Windows-based graphical 
software development system. It al¬ 
lows the generation of self-document¬ 
ing ST62 application code. This tool 
offers features such as automatic in¬ 
itialization after reset, automatic 
MCU configuration of I/O registers, 
RAM location/initialization, and ROM 
location. It also features automatic 
peripheral management of the ADC, 
EEPROM, timer, watchdog, and bit-
to-bit operations on the I/O ports. Us¬ 
ing the ST6-Realizer means program¬ 
ming the microcontroller from a 
graphical user interface without hav¬ 
ing to worry about any assembly line 
or C code. According to Brunet, auto 
bodies are the second biggest applica-

POWERED BY MOTOROLA. 

Take a look into the future. It’s possible today with Creative Labs’ ShareVision video conferencing system. 
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tion of the ST62; only the display mar¬ 
ket uses more of these devices. 

Speaking of the automotive market, 
SGS also plans to show prototype prod¬ 
ucts for integrated solutions containing 
GPS, navigation and radio functions, as 
well as a version of its ST20 controller 
for GPS applications. For car-naviga¬ 
tion and fleet-management systems, 
Philips has released a complete 5.1-in. 
LCD monitor. The monitor includes 
housing, loudspeaker, infrared receiver, 
and a CVBS (composite video blanking 
signal) input according to PAL and 
NTSC standards. Philips also plans to 
launch its next generation of car immo¬ 
bilizer key technology, becoming the 
first company to use a cryptographic 
transponder embedded in the ignition 
key. This usage provides a much higher 
level of security for auto owners, since 
the key and the car both possess a cryp¬ 
tographically random number (initially 
generated by the car), and access is 
granted only if the key produces the 
same number. Data are exchanged by 
RF between the key and the car. Ac¬ 

cording to Philips, it is impossible to 
deduce the hidden cryptographic code 
sequence that is used in the cipher 
process from this data flow. 

Aiming to replace the heavy copper 
wire harnesses within a car with a sim¬ 
ple twisted-pair cable plus a power line 
running around the car, Philips will put 
a major focus on its CAN (Cai1 Area 
Network) bus technology. All of a car’s 
electrical control operations such as 
power-train management, seat adjust¬ 
ment, mirror adjustment, door locking, 
and ABS braking can be handled via 
this bus. For its new PCA82C252 CAN 
bus transceiver, to be displayed at Elec¬ 
tronica, Philips has developed a special 
fault-tolerant technology that enables 
the bus to keep operating even if one of 
the wires is cut or shorted. This feature 
provides a higher level of safety than 
the copper wire technique. 

While Intel is the only major semi¬ 
conductor company that won’t be at 
Electronica, its major competitor, Mo¬ 
torola, will put significant emphasis 
on exhibiting products for consumer, 

computing, and automotive applica¬ 
tions. Motorola’s latest microcontrol¬ 
ler families, dubbed 68HC08AZ and 
68HC08AB, were designed in East 
Kilbride, Scotland, and Munich, Ger¬ 
many, in close cooperation with Swe¬ 
den’s Volvo Car Corp. According to 
Jim Stuart, technical marketing man¬ 
ager of Motorola’s Customer-Speci¬ 
fied Integrated Circuits Division, the 
HC08AZ0 is the basis of future CAN-
based multiplex systems in future 
Volvo cars (Fig. 1). At the outset, 
there will be eight different versions 
available: 16-kbyte, 24-kbyte, 32-
kbyte, and ROMless, all of which can 
be shipped with or without CAN in¬ 
terfaces. Versions with up to 60 kby¬ 
tes of memory will be available in the 
fourth quarter of 1998. Devices with 
flash memories are currently in devel¬ 
opment. Motorola also will exhibit its 
MC68HC08 serial programmer for 
the CAN controllers (Fig. 2). 

A major part of these controllers is 
the CAN module dubbed msCAN08, 
which was jointly developed by Mo-
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torola and Volvo. This protocol control¬ 
ler is fully compatible with CAN2.0a 
and CAN2.0b, and has five buffers for 
intermediate storage of data. Accord¬ 
ing to Jim Stuart, technical marketing 
and applications manager at Motorola’s 
European Customer Specified Inte¬ 
grated Circuit Division, msCANOS will 
not go into applications such as power¬ 
train, engine management, ABS, or 
navigation where high-performance 
MCUs (e.g. 16-bit and 32-bit MCUs) are 
needed. “We are offering low-cost 
MCUs with CAN for car-body systems 
like doors, locks, seats, immobilizers, as 
well as safety systems like airbags, and 
also comfort/entertainment systems 
like climate control or car audio,” says 
Stuart. While the power-train CAN 
network requires data rates of almost 1 
Mbits/s, the body electronics only need 
a data-transmission speed between 50 
and 100 kbits/s, making the CAN func¬ 
tionality suitable for 8-bit microcontrol¬ 
lei's. Stuart adds, “It is the world’s first 
8-bit flash-based MCU with a CAN 
module onboard, which is specifically 

optimized for real-time operations.” 
As Stuart points out, without net¬ 
working, there are about 2000 connec¬ 
tions in a car for 2000 functions. With 
networking, there will be only 1000 
connections for 4000 functions. 
In Europe, CAN has been estab¬ 

lished as the de facto standard in auto¬ 
motive networks. Stuart is quite con¬ 
fident that the CAN protocol will be¬ 
come a lot more popular in the U.S. as 
well, even though J1850 is currently 
the favorite protocol for U.S. car 
manufacturers. With its HC08 con¬ 
troller, which is about five times as 
powerful as an HC05 controller, Mo¬ 
torola shows an entirely new, scalable 
CAN implementation. The CAN con¬ 
troller’s message buffer arrangement 
enhances CAN bus loading by using 
three transmit and two receive buff¬ 
ers. Furthermore, it offers a guaran¬ 
teed maximum latency for CAN mes¬ 
sages. A priority register at each 
transmit buffer allows designers to 
implement different scheduling 
schemes: MCAN style, priority¬ 

based, or package. Message filtering 
is employed to relieve the CPU of in¬ 
tervention. It is configurable for one 
level at 32 bits, two levels at 16 bits, 
or four levels at 8 bits. 

Within the components portion of 
Electronica, show topics such as con¬ 
sumer electronics and telecommunica¬ 
tions also will be among the hot topics. 
For example, it is highly probable that 
Siemens Semiconductors will display 
its Chinatext IC for the first time ever. 
This IC is a teletext implementation 
suitable for handling Mandarin Chinese 
characters. The Chinese characters are 
compressed and stored in the memory 
onboard the teletext chip. 

In the telecommunications area, 
Siemens will present two new prod¬ 
ucts: A communication controller, 
DSCC4 and a multichannel HDLC 
controller, MUNICH32X. The PEB 
20534 DSCC4 is a DMA-supported se¬ 
rial communications controller with 
four serial channels. Essentially, it is 
a double ESCC2 (SAB 82532) Version 
3.1 with a DMA controller and several 

POWERED BY MOTOROLA? 
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add-ons. It provides four independent 
serial multiprotocol communications 
controllers, a 33-MHz/32-bit PCI bus 
master/slave interface with inte¬ 
grated DMA controllers, an inte¬ 
grated Local Bus Interface (LBI) (for 
connection to other peripherals that 
do not have a PCI bus interface with 
DMA capability), an SSC interface, 
and an IOM-2 interface. 

Each of the four serial communica¬ 
tion channels contains an independent 
baud-rate generator, DPLL, and pro¬ 
grammable protocol hardware 
(HDLC, bisync, and asynchronous 
and character-oriented PPP). Data 
rates of up to 2 Mbits/s (DPLL and 
async), 10 Mbits/s (HDLC), and 52 
Mbits/s (HDLC transparent and ex¬ 
tended transparent mode) are sup¬ 
ported. According to Gerhard Ze-
hethofer, marketing manager for net¬ 
work ICs at Siemens’ Semiconductor 
Group, the channels also can handle a 
large set of layer-2 protocol functions 
independently of the host CPU. 

Tÿpical applications for the DSCC4 
are LAN-WAN internetworking sys¬ 
tems such as routers, switches, and 
trunk cards. However, the device also 
supports interfaces such as V.35, 
ISDN basic-rate (S/T), or asynchro¬ 
nous dialup services. In addition to 
the bit-oriented functions such as bit 
stuffing, CRC check, and flag and ad¬ 
dress recognition, which are sup¬ 
ported by a wide range of HDLC con¬ 
trollers, the DSCC4’s serial communi¬ 
cations controller also provides a 
higher degree of procedural support. 
In “auto-mode” the controller proc¬ 
esses the information transfer and the 
handshaking procedure (I and S 
frames of the HDLC protocol) autono¬ 
mously. On the other hand, the win¬ 
dow size is limited to 1, which is suffi¬ 
cient for many applications. 
Siemens’ new MUNICH32X 

(PEB20321) is an enhanced version of 
the multichannel network interface 
controller for HDLC, the MU-
NICH32. The new version now con¬ 
tains a 33-MHz/32-bit PCI bus mas¬ 
ter/slave interface with integrated 
DMA controllers, as well as symmet¬ 
rical receive and transmit buffer de¬ 
scriptor formats for faster switching. 
Providing for connections to other pe¬ 
ripherals that do not have a PCI bus 
interface with DMA capability, a local 
bus interface (LBI) was integrated as 
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2. THIS SERIAL PROGRAMMER from Motorola, the M68HC08, can be used to 
program CAN controllers. 

well. Furthermore, the new device 
has an SSC interface and an IOM-2 
interface. MUNICH32X is able to 
handle up to 32 full-duplex serial PCM 
channels. It performs layer-2 HDLC 
formatting/deformatting or V.110 or 
X.30 protocols up to a network data 
rate of 38.4 kbits/s, as well as trans¬ 
parent transmission for the DMI 
modes 0,1, and 2. 

Siemens, along with Motorola and 
SGS-Thomson, will dedicate a part of 
their exhibition space to ChipCard ap¬ 
plications. F or example, Siemens will 
show a combination card demonstra¬ 
tion. A combination card is a Chip-
Card which is able to communicate 
either with contacts or without (using 
inductive coupling in the contactless 
case). The ChipCard that will be 
shown basically incorporates three 
elements: a microcontroller for data 
interchange via the contacts, the in¬ 
terface for contactless data transmis¬ 
sion, and an EEPROM. While Sie¬ 
mens is contributing the technology 
for the contact-based card, a “MI-
FARE” technology is being used for 
the interface for the contactless data 
interchange. MIFARE was invented 
by Mikron GmbH of Austria. 

Electronica visitors not only will be 
able to see products or solutions, they 

also will be able to discuss new proc¬ 
ess technologies. Austria’s Mikro Sys¬ 
teme (AMS), for example, will an¬ 
nounce the availability of a new family 
of mixed-signal CMOS processes 
dubbed CBT, CBY, and CBZ, which 
are suited for ASIC solutions operat¬ 
ing at voltages up to 50 V. The 2-pm, 
double-metal, single-polysilicon ba¬ 
sic CBT process was primarily devel¬ 
oped for ASICs incorporating com¬ 
plex digital parts with high-speed 
and high-density elements operating 
in a high-voltage environment. The 
CBY process is a double-metal, dou-
ble-polysilicon version for the inte¬ 
gration of linear capacitors. The CBZ 
process is a double-metal, double-
polysilicon high-resistive polysilicon 
process for linear-resistance applica¬ 
tions requiring a minimum of silicon 
area. The maximum toggle rate of the 
processes is 100 MHz, while the gate 
delay is 2 ns and the D-flip-flop delay 
is 10 ns. □ 

Alfred Vollmer’s e-mail address is: 
75162.1246@compuserve.com. 
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TECHNOLOGY ANALYSIS 

Fall Comdex Takes The Wraps 
Off PC-Related Technologies 

Available Solutions Run The Gamut OfH ardware 
And Software, From Notebooks And Desktops Through 

Audio And Video To Peripherals And Interfaces. 

Richard Nass As has been the case in previous years, this year’s Fall Com¬ 
dex trade show blends together all types of PC-related 
technologies, both in hardware and software. Fall Comdex 
takes place on Nov. 18-22, in Las Vegas, Nev. Some of the 
items attendees will see include video-conferencing solu¬ 
tions using MPEG technology, IEEE 1394 (Firewire) hard¬ 
ware, displays, hard-disk drives and related components, 

tape drives, notebook computers, and PDAs and their associated software. 
On the video-conferencing front, Aura Vision Corp, and Silicon Vision Inc., 

both in Fremont, Calif., have teamed up to develop a video-capture reference 
design that supports Silicon Vision’s iVision digital camera standard. With the 
reference design, called the pcVision, OEMs can develop a video-capture 
solution that sends video data from the camera to a PC’s ISA or PCI bus (Fig. 
1). The result is a system for video conferencing, video communication, or 
security applications. 

The pcVision reference design combines Aura Vision’s VxP501 video processor 
and AnP81 video digital-to-analog converter (DAC) with Silicon Vision’s iCam-
Host digital-video-camera interface chip. The design lets OEMs build video-cap¬ 
ture add-in cards that are compatible with existing PC graphics subsystems. 

Unlike traditional analog cameras, where all the controls are fixed and 
embedded into the camera, the iVision digital camera lets the PC application 

11. THE PCVISION REFERENCE design is built with a digital-video- camera 
interface chip from Silicon Vision, and a fideo processor and fideo DAC from Aura Vision. The 
end result is a board for fideo conferencing, fideo communication, or security applications. 

control such camera functions as frame 
rate, aperture correction, and light bal¬ 
ancing. As a result, a lower-cost camera 
can be employed without sacrificing 
video quality. The iCam camera that 
ships with the reference design offers a 
resolution of 512 by 492 pixels. 

Aura Vision also is responsible for a 
reference design that supplies a cost-ef¬ 
fective MPEG-2 playback and video¬ 
capture system. In this endeavor, 
Aura Vision teamed with Odeum, Milpi¬ 
tas, Calif. Called the Fly Fisher, the 
design lets OEMs develop sophisti¬ 
cated MPEG-2 video systems for PCs 
and set-top boxes for a bill of materials 
cost of under $100. 

The Fly Fisher is built with Odeum’s 
HDM8212 MPEG-2 audio-video de¬ 
coder and Aura Vision’s VxP524 video 
stream processor. PCs built with the 
Fly Fisher can handle some of the more 
demanding video applications, includ¬ 
ing digital-video broadcasts based on 
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the MPEG-2 video-compres¬ 
sion standard, as well as live 
video. In addition, boards 
that incorporate Odeum’s 
HDM8111 MPEG-2 video 
and Dolby AC-3 audio decod¬ 
ers let end users employ 
DVD playback with both 
MPEG-2 and AC-3 audio. 

The HDM8111 is a single¬ 
chip DVD decoder with a 
program demultiplexer, sub¬ 
picture decoder, S/PDIF for¬ 
matter, microSparc RISC en¬ 
gine, and graphics-overlay 
capabilities. The VxP524 
supplies both PCI master 
and slave modes, with burst¬ 
cycle support. In the master 
burst mode, the chip enables 
real-time video capture and 
playback without any bus or 
DRAM bottlenecks when 

12. APPLICATIONS that require low power and data rates in excess of 100 Mbits/s, such as IEEE 1394, are candidates for the 
DS36C200, low-swing dual bidirectional transceiver designed by 
National Semiconductor Corp. 

ting board designers custom¬ 
ize the card. 

The 100-Mbit/s PCI card 
employs the PCI bus for com¬ 
munications with a link-layer 
controller and a three-port 
1394 physical-layer device. 
The kit comes with Windows 
95 and Windows 3.1 sample 
software that allows devel¬ 
opers to examine and modify 
the link-layer controller’s 
registers. The backplane 
card features three link¬ 
layer controllers connected 
to a backplane, and 100- and 
200-Mbit/s cable ports. It in¬ 
cludes sample C-code soft¬ 
ware to transmit and receive 
data packets. The card is con¬ 
trolled by a TMS320C52 DSP 
chip. Finally, the peripheral 
kit is an ISA board with a 

EDO DRAM is employed. The 
VxP524 also performs two-dimen¬ 
sional interpolated scaling, dual-level 
polyphase filtering, cropping, color 
adjustment, and color-space conver¬ 
sion with full 24-bit resolution. 

Software that’s bundled with t he Fly 
Fisher supports Microsoft’s Media 
Player, ActiveMovie, and DirectX 
video enablers. Also bundled are a 
video-port-manager (VPM) client and 
provider. To create, encode, edit, and 
playback video data on an intranet, us¬ 
ers can take advantage of the In¬ 
traVideo MPEG PAK. The package in¬ 
cludes the Producer, a user-friendly 
authoring tool which captures and com¬ 
presses video according to the MPEG 
format. The Intra Video MPEG PAK is 
designed for use with most 
popular multimedia and video 
servers, including those from 
DEC, Hewlett-Packard, Or¬ 
acle, Silicon Graphics, and Sun 
Microsystems. 

One of the biggest questions 
hanging over the IEEE 1394 
specification is which applica¬ 
tions will take advantage of the 
400-Mbit/s serial bandwidth to 
an external device. The afore¬ 
mentioned video-related tech¬ 
nologies offer the type of fit 
that’s being touted by the 1394 
hardware developers. 

One such developer is Texas 
Instruments Inc., Dallas, 
Texas. TI offers a family of ref¬ 

erence design kits to help build fea-
ture-rich, value boards with the com¬ 
pany’s PCILynx and 200-Mbit/s PHY, 
a 100-Mbit/s PCI card, a backplane 
card, and a peripheral kit for easy pro¬ 
totyping. Each of the kits contains an 
evaluation board, a 1394 cable, sche¬ 
matics, and a programmer’s guide. 
The value board, built with the 

PCILyr.x and a 200-Mbit/s PHY, fea¬ 
tures a serial EEPROM, a power cir¬ 
cuit (needed to drive unpowered ex¬ 
ternal peripherals), Windows 95 driv¬ 
ers, a 1394 bus manager, and transac¬ 
tion-layer software. The feature-rich 
board adds Zoom Video signals on the 
header, test connectors, SRAM, and 
flash EEPROM. There’s also room on 
the board for additional circuitry, let-

PC/104 expansion connector and an 
RS-232 interface. 
The DS36C200, designed by Na¬ 

tional Semiconductor Corp., Santa 
Clara, Calif., is a low-swing dual bidi¬ 
rectional transceiver that’s suited for 
applications requiring high data rates 
and low power, such as IEEE 1394 
(Fig. 2). Primary applications for the 
chip include the interface between 
digital-satellite-service (DSS) set-top 
boxes and digital VHS devices, cam¬ 
corders, compact-disk players, and 
digital television. Such applications 
require data rates in excess of 100 
Mbits/s. A high-speed dedicated link 
can be built using the DS36C200 and 
a microcontroller. 

The DS36C200 is based on low-volt¬ 
age differential-signaling 
(LVDS) technology. LVDS 
achieves high data rates us¬ 
ing lower signal levels and 
signal swings than existing 
technologies like TIA/EIA-
385, TIA/EIA-422, and 
PECL. The strong points of 
LVDS include a high raw 
speed, low power dissipation, 
reliable data transmission, 
and low noise emission. 

Getting the information 
from the graphics subsystem 
to the display is obviously an 
important task that can be 
burdened by high-quality 
video or high-end graphics. 
Just as important however, 

3. MULTICHANNEL LINEAR recording (mlr) 
technology is the backbone of the MLR1 tape drive from Tandberg 
Data Inc. In the compressed mode, it stores up to 26 Gbytes of data 
on a quarter-inch cartridge. 
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deploying a high-quality monitor. Smile 
International Inc., Costa Mesa, Calif., 
has developed a pair of monitors using 
an NEC Cromaclear CRT. At 15 and 17 
in., respectively, the CB6536SL and 
CB6736SL displays offer a 0.25-mm dot 
pitch. Both offer Í280 by 1024 pixels at 
a 60-Hz refresh rate. 

The Cromaclear CRT’s electron gun 
shoots electron beams through a slotted 
shadow-mask screen to a striped phos¬ 
phor screen. The illuminated phosphors 
appear elliptical in shape compared to 
the round phosphors used in traditional 
displays. The CRT groups the illumi¬ 
nated phosphors into separate bundles 
of three in a vertical alignment. The 
result is improved color saturation, fo¬ 
cus, and contrast. 

Power-management software ships 
with the Smile displays. They also 
come bundled with power and video 
cables, manuals, and an ergonomic 
tilt-and-swivel base. 

Aimed directly at imaging, multi¬ 
media, and video-conferencing appli¬ 
cations is a series of high-resolution 
monitors from Nokia Display Prod¬ 

ucts Inc., Sausalito, Calif. The 17- and 
21-in. monitors ship with integrated 
audio capabilities including a sub¬ 
woofer, an adjustable color CCD cam¬ 
era, and a directional microphone. 

At the high end is the Nokia 447K, 
which is Windows 95 plug-and-play 
compatible. It is built with a Trinitron 
display and offers intuitive on-screen 
controls for both audio and video. The 
resolution runs up to 1600 by 1200 
pixels at a refresh rate of 72 Hz with 
a 0.25-mm aperture grill. A proprie¬ 
tary FullScreen technology lets the 
user expand the usable viewing area 
by 10% to reduce eye strain. 

Not do be outdone by their monitor¬ 
producing competitors, Compaq Com¬ 
puter Corp., Houston, Texas, has de¬ 
veloped its own family of monitors, 
dubbed the Performance line. The 15-
in. model, the P50, is built with a flat 
square multiple-scan CRT and an In¬ 
var shadow mask. The 0.28-mm dot 
pitch can be viewed at resolutions up 
to 1280 by 1024 pixels at a refresh rate 
of 60 Hz. The design features con¬ 
cealed cable management for the most 

14. BUILT WITH A 133-MHZ Pentium processor and a 12.1-in. active-matrix display, the NP133A notebook computer is suited for presentations. Other features include 16 Mbytes 
of DRAM. 256 kbytes of secondary cache, a 1.3-Gbyte disk drive, a 6X CD-ROM drive, 16-bit 
sound capabilities, dual stereo speakers, and a 28.8-kbit/s fax-modem. 

effective space utilization. On-screen 
display is used for all controls except 
contrast and brightness, which are 
handled by analog dials. 
The P70, manufactured with a 

Trinitron CRT, is the 17-in. version of 
the Performance line. With a dot pitch 
of 0.26 mm, it can display resolutions 
up to 1600 by 1200 pixels at a refresh 
rate of 65 Hz. Advanced on-screen 
controls are provided. A 15-in. Value 
line display, the V50, is also available. 

Where To Keep It All 
With the vast amount of data coming 

into today’s PCs, users need a place to 
store all the information. For this rea¬ 
son, Hitachi America Ltd., Brisbane, 
Calif., designed the DK224A-14 2.5-in. 
hard-disk drive. With a height of just 
12.7 mm, the drive employs magneto¬ 
resistive (MR) heads, a partial-re¬ 
sponse maximum likelihood (PRML) 
read channel, and ID-less sector for¬ 
matting to achieve a 1.44-Gbyte capac¬ 
ity on three platters. 

The DK224A-14 is driven by a 32-
bit,20-MHz RISC processor which re¬ 
duces IDE command overhead by 
more than 50%. The result is an aver¬ 
age seek time of 12 ms, and a transfer 
rate of 16.6 Mbytes/s through the 
ATA-2 (Enhanced IDE) interface. The 
rotational speed is 4464 rpm. Reliabil¬ 
ity is improved using the Self Moni¬ 
toring Analysis and Reporting Tech¬ 
nology (SMART). The drive is rated 
for an MTBF of 300,000 hours. The 
power requirements are 0.9 A at spin-
up, 0.22 A in the idle mode, and 0.055 
A in the sleep mode. 

To get an even higher data rate, 
Hitachi offers a series of drives with 
an Ultra SCSI interface. Capacities 
run up to 9.1 Gbytes with a 9-ms aver¬ 
age seek time. The DK318H-91 is 1-in. 
high, in a 3.5-in. form factor. Spinning 
at 7200 rpm, the drive employs ten 
platters, each with an areal density of 
over 800 Mbits/in.2. MR heads and 
PRML read channels push the drive 
to the highest performance. 

To help propel the higher disk-drive 
capacities, Lucent Technologies’ Mi¬ 
croelectronics Group, Berkeley 
Heights, N.J., has developed a second-
generation CMOS PRML read-chan¬ 
nel chip. The all-CMOS design helps 
lower the drive’s overall power con¬ 
sumption. The device, designated the 
MS 131, encodes and decodes user and 
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servo data stored on the drive’s plat¬ 
ters. Aimed at high-end drives, the IC 
operates with MR heads. 

To help simplify drive design, the 
MS 131 read-channel chip employs a 
quality monitor whose output sup¬ 
plies a performance indicator based on 
the difference between the actual data 
and an ideal read signal. While helping 
to optimize the read channel, this data 
helps to map bad sectors. 
The MS131 balances analog and 

digital circuitry to minimize the 
power draw. Running from a 5-V sup¬ 
ply, the part can handle data rates up 
to 165 Mbits/s. At full speed, the part 
consumes less than 860 mW in the 
read mode. In the sleep mode, the part 
consumes under 5 mW. The SMART 
disk-failure prediction is supported. 

Nonlinear aspects of MR head re¬ 
sponse are compensated for by the 
MS131’s adaptive circuitry. The chip 
also detects and compensates for ther¬ 
mal asperities that could result in data 
loss. The thermal asperities occur 
when the head strikes debris, gener¬ 
ating heat and causing a shift in the 
read-channel’s input baseline voltage 
level. The MS131 detects this shift and 
compensates for it. 

No Space? Try Tape 
While the disk drive is one place to 

store the ever-increasing amounts of 
data, tape drives are also in the spot¬ 
light. For example, the MLR1 tape 
solution stores up to 26 Gbytes com¬ 
pressed, on one quarter-inch car¬ 
tridge (Fig. 3). According to the 
manufacturer, Tandberg Data Inc., 
Simi Valley, Calif., Multi-channel Lin¬ 
ear Recording (MLR) technology of¬ 
fers a five-fold increase in capacity 
and performance over existing quar¬ 
ter-inch tape products. In addition to 
the 13-Gbyte native capacity, the 
technology offers a data-transfer rate 
of up to 3 Mbytes/s. The MLR technol¬ 
ogy is also backward-compatible with 
previous quarter-inch products. 

The ML RI is suited for high-end 
PC servers and workstations running 
under Netware, Unix, Windows NT, 
Windows 95, Windows 3.1, and DOS. 
Drivers ship with the unit for these 
environments. In addition, single¬ 
server support is supplied for Solaris 
and AIX. Another piece of software 
that ships with the drive is Direct 
Tape Access, which lets users access 

the tape drive just as they would ac¬ 
cess a hard-disk drive. 
The MLR1 tape drive employs 

RLL data encoding and MR heads for 
higher data densities. The number of 
tracks on the tape has been increased 
from 42 to 144. Simultaneously, servo 
tracking is implemented to prevent 
overwriting of adjacent tracks. 

Power In Tiny Packages 
While most industry observers are 

aware that the functionality of note¬ 
book computers is increasing at a rate 
near their desktop counterparts, the 
NP133A from Micro Express, Irvine, 
Calif., is living proof. The platform, 
which is suited for presentations, is 
built with a 133-MHz Pentium micro¬ 
processor, a 12.1-in. active-matrix dis¬ 
play, 16 Mbytes of main memory, and 
256 kbytes of secondary cache. It also 
includes a 1.3-Gbyte hard-disk drive, 
a 6X CD-ROM drive, 16-bit sound ca¬ 
pabilities, dual stereo speakers, and a 
28.8-kbit/s fax-modem (Fig. i). 

The NP133A’s IRDA-compatible in¬ 
frared communications module allows 
for easy file transfer. External periph¬ 
erals connect to the Type II or III PC 
Card slot. There’s also a port to connect 
a VGA monitor. On-board flash memory 
lets users upgrade the system’s BIOS. 
The standard NiMH battery can be 
charged in just two hours. 
Notebook computers aren’t the 

only portable devices getting a lot of 
attention. The market for digital cel¬ 
lular telephones and services is ex¬ 
pected to more than triple in five 
years. To address that market, Phoe¬ 
nix Technologies Ltd., Santa Clara, 
Calif., has developed PicoPAL, soft¬ 
ware that supplies system functional¬ 
ity for smart telephones that are 
based on the Geos 3.0 operating sys¬ 
tem from Geoworks. 
PicoPAL offers the fundamental 

services for power control, data stor¬ 
age, and expandability, all in a small 
memory-size footprint. The software 
lets the telephone employ flash memory 
like a solid-state hard-disk drive. □ 

Richard Nass’ e-mail address is: 
richnass@class.org. 

How Valuable? Circle 
Highly 540 
Moderately 541 
Slightly 542 
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MARKET 
In an elec¬ 

tion year 

that’s been 

finding quite 

a few of the ballot riders with their 

own web pages, it’s no wonder that 

the telecommunications market 

continues to soar. According to the 

latest numbers from the 

Telecommunications Industry 

Association (TIA), the United 

States saw a growth of 5% (over the 

same period in 1995), during the 

first half of 1996, hitting S8 billion 

in exports of telecommunications 

equipment. The telecommunica¬ 

tions industry has been acting like a 

set of stilts for the U.S. trade sur¬ 

plus house that’s built on the shore¬ 

line—keeping it above water. 

Telecommunications trade surplus 

cashed in at $2 billion during the 

first six months of this year. In the 

export market rankings, Canada 

stayed at the top of the charts, at 

SI.2 billion, up 46% from 1995. 

Canada represents 14% of the U.S. 

export market of telecommunica¬ 

tions equipment. The United 

Kingdom and Mexico each see 6% 

of the U.S. exports, while Brazil 

and Israel each accept 4% of the 

market. Absorbing nearly 30% of 

the total U.S. telecommunications 

equipment export market were 

China, Hong Kong, Japan, and 

Korea, totalling $2.3 billion. The 

Asian market is growing exponen¬ 

tially, according to the Hong Kong 

Trade Development Council. A re¬ 

cent report by the council asserted 

that 50% of people who live in 

Hong Kong are projected to own a 

mobile phone in the near future. At 

the moment, if you grabbed five 

people on the street in Hong Kong, 

and asked each of them if they 

owned a mobile phone, one person 

in that five would answer affirma¬ 

tively. Vietnam, a new trade market 

to the U.S., is seeing exports from 

the U.S. 42% higher than last year, 

to over $5 million. In the telecom 

equipment breakdown, during the 

first half of 1996, cellular 

phones represented $ 1 bil¬ 

lion worth of U.S. exports. 

Modems filled in $512 mil¬ 

lion of the exports. Fiber op¬ 

tic cable rose an astronomi¬ 

cal 145% to $320 million, 

with cordless telephones on 

its heels with a rise of 100% 

to $171 million. For more 

information, contact the 

Telecommunications 

Industry Association, 2500 

Wilson BLVD, Suite 300, 

Arlington, VA 22201; (703) 

907-7221; fax (703)907-

7727; or see their web site 

at http://www.tiaonline.org. 

DS 
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Quicklook 
A WIRELESS PAIRING—Motorola’s Cellular Infrastructure 
Group and Alcatel Telecom have enhanced a prior arrangement 
to include purchasing of each other’s wireless equipment. The 
deal has Alcatel buying and distributing Motorola’s CDMA cellu¬ 
lar and fixed access radio systems. Adhering to industry stan¬ 
dards, Alcatel will be using the A+ open interface on its 
switches. This agreement means that the two companies now 
can offer a turnkey system solution for CDMA applications. In 
addition, Alcatel will be supplying the mobile switching subsys¬ 
tem and transmission equipment. Both companies will supply 
Motorola’s fixed wireless access system, the CDMA WiLL, with 
Alcatel using a V5.2 open interface on its switching systems. 
For more information, contact Motorola Cellular 

Infrastructure Group, 1475 W. Shure Dr., Arlington Heights, IL 
60004; (708) 632-2560. 

HIGH-DENSITY JOINT VENTURE—A new company to be based 
in Hsinchu, Taiwan, has been formed by Mosel Vitelic Inc., and 
Siemens AG. The joint venture, ProMOS Technologies Inc., will 
produce 64-Mbit DRAMs initially, but Siemens assures that the 
company will eventually produce 256-Mbit DRAMs. ProMOS will 
be operating a new semiconductor plant, in addition to fostering 
a Research and Development program. The production plans call 
for a 0.35-micron CMOS process, to be joined by a 0.25-micron 
CMOS process down the line. Management and engineering of 
the venture will be provided from both Mosel Vitelic and 
Siemens. It will take two installments—first $1.0 billion, then 
$0.7 billion—to fund the venture. ProMOS is expected to employ 
1500 people. 
For more information, contact Siemens Components, 10950 N. 

Tantau Ave., Cupertino, CA 95014; (408) 777-4500; Internet: 
http://www.siemens.de. 

INTERNET COMMUNICATION MADE EASY—Looking to sim¬ 
plify voice and video Internet communication, Lucent 
Technologies Inc. has formed Elemedia Internet. Lucent intends 
for the new business to bring high-quality music, video, and 
voice communications to more businesses and consumers. By us¬ 
ing new software by Elemedia, callers can place calls overseas at 
local telephone rates. Currently, those Internet phone users ex¬ 
perience poor sound quality, but Elemedia’s new offerings in¬ 
clude software that provides high-quality Internet conversa¬ 
tions. Much of the new technology was developed at Lucent’s 
Bell Laboratories (Lucent retained control of Bell Labs when 
AT&T split). Lucent also plans to bring Internet voice mail to 
the market in the future. 
For more information, contact Lucent Technologies, 600 

Mountain Ave., Murray Hill, NJ 07974; (888) 4-LUCENT. 
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NEW! Electronics Workbench EDA with analog, digital 
and mixed A/D SPICE simulation, a full suite of analyses and 
over 8,000 devices. Still the easiest interface to learn and use, 
priced for today's expense account, not next year's budget. 

FEATURES OF ELECTRONICS WORKBENCH EDA 

GENERAL 
Integrated Ted FuWy integrated schematic editing. 

SPtCE Simulation and waveform generation and 
analysis Supports modifications to the circuit during 
Simulation Circuit analysis through virtual test 
instruments or 14 analyses listed below 

Simulation Engine Interactive 32 bit SPICE 3F5, 
enhanced with native-mode digital and mixed 

Bode Plotter Plots magnitude and phase 

Word Generator Acts os a digito! stimu'us editor io 
drive a cucwt with up to 32K 164>1 words. Dupla 
and edit dato as ASCII, binary o' he« lood, save 
cut and paste words Supports breakpoints a 
single step burst and continuous modes Exte" 

You'll be working productively in 20 minutes, and creating 
better designs faster. We guarantee it. 

analog/digital support Automatic insertion of 
signal translation interlace Supports multiple 
reuse of hierarchical blocks GMIN stepping for 
belter convergence No preset limits on circuit 
size or complexity 

Schematic Capture Click-anddrag interface 
hierarchical workspace, automatic wire routing with 
manual adjustment automatic reference designation 
No preset limit on schematic size 

Analysis Wtual test mstn/nenn lor quck and sxnpie 
onoryS'S rou'ieen unary 

^r/ 
Fr/ce! 

COMPONENTS 

Workbench components Exports to standard PCB 
layout packages such os OrCAD, Protel ond Tango 

ANALYSES 
DC Operating Pomt Calculóles DC operating point ond 

reports voltage at each node 
Transient Circuit voltiges and currents over time at ony 

number of nodes Specify start ond slop times 
AC Frequency Sweep Small-signol gain ond phase 

over range of AC frequencies Of ony number of 
nodes Specify range, type (decode, octave or 
linear) and resolution (number of steps! of 
frequency sweep 

Fourier Magnitude and phase of DC and Fourier 
spectral components of transient response Specify 
fundamental frequency ond on unlimited number 

Noise Resistor and semiconductor noise contribution 
reported os RMS sum Specify device of interest 
output ond reference nodes, ond range, type ond 
resolution of frequency sweep 

Diodes Dode Zener Diode LED. Shockley Diode 
Dioc. SCR Trioc ond Full Wove Bridge Rectifier 

Transistors NPN and PNP BjTs. N ond P-Channe 
3- and 4 Terminal Enhancement and Depletion 
and PChonnel MOSFETs 

XNOR, Instate Buffer, Buffer ond Schmitt Trigger 

Decoded 7 Segment Display Buzzer and Raw and 
Decoded Bargraph 

onttols Differentiator. Intearator. Gam Block. Transfer 

High-End Features 
MIXED ANALOG/DIGITAL 

ANALOG ENGINE 

DIGITAL ENGINE 

VIRTUAL INSTRUMENTS 

ON-SCREEN GRAPHS 

ANALOG COMPONENTS 

DIGITAL COMPONENTS 

DEVICE MODELS 

TEMPERATURE CONTROL 

MONEY-BACK GUARANTEE 

TECHNICAL SUPPORT 

YES, INTERACTIVE 

SPICE 3F5, 32 BIT 

NATIVE, 32-BIT 

YES 

YES 

OVER 100 

OVER 200 

OVER 8,000 

EACH DEVICE 

30-DAY 

FREE 

Powerful Analyses 
DC OPERATING POINT YES 

AC FREQUENCY YES 

TRANSIENT YES 

FOURIER YES 

NOISE YES 

DISTORTION YES 

PARAMETER SWEEP YES 

TEMPERATURE SWEEP YES 

POLE ZERO YES 

TRANSFER FUNCTION YES 

DC SENSITIVITY YES 

AC SENSITIVITY YES 

WORST CASE YES 

MONTE CARLO YES 

30-DAY MONEY-BACK GUARANTEE 
VERSION 5.0 FOR WINDOWS 95/NT/3.1. 

and resokAon OptionaAy exclude devices on an 74xx 1C» 7400 7402, 7404. 7405. 7406. 7407 
individual ba su 7408, 7409, 74 )0, 7411.7412. 7415 7420 

Parameter Sweep DC, AC or transient behavior over 7421. 7422. 7425. 7426, 7427, 7428, 7430, 
o range of parameter values Specify device ond 7432. 7433. 7437. 7439. 7440 7442 7445 
parameter to vary, and range, type ond resolution 7447, 7451, 7454. 7455, 7469, 7472, 7473, 
of sweep 7474 7475, 7476 7477. 7478 7486 749C 

changes in o specific device Specify device ond 74378. 74379 74393 74395 74445 7446 
parameter of interest 74466 

AC Sensitivity Sensitivity of AC voltages or currents to 4xxx ICs 4000, 4001, 4002. 4008. 401 I 4012 
changes >n a specific device Specify device and 4013 4015, 4023. 4025 4028 4030 4040 
parameter of interest, and 'onge, type and resolution 4049, 4066, 4068 4069, 4070, 4071,4073 
of frequency sweep 4081,4085, 4086 4107. 4019, 4C24. 4027 

Worst Cose Maximal variance in DC. AC or transient 4041,4050, 4069, 4072, 4075, 4077, 4078 
response when all devices are varied within then 
tolerance Specify definition of 'worst' as maximum 
minimum or maximum rising or falling value 

Monte Carlo DC. AC or transient response when 
parameters are randomly varied within a tolerance 
Specify number ci runs tolerance ond uniform or 
Gaussian distribution 

VIRTUAL TEST INSTRUMENTS 
Digital Mult!mete' Autoranging muh,mete* measures AC 

and DC current voltage resistance and dec bel loss 
Function Generator Produces square, triangular ond 

sinusoidal waves, from 1 Hz to 999 MHz 
Ad|ustoble duty cycle, amplitude ond DC offset 

Oscilloscope Dual-trace scope Time base range 
from seconds to nanoseconds Internal or external 
tngger ng pos.t've or nega'-e edge Scrolling 

through time Two digital cursors Save dato to 
ASCH file 

MODELS 
Dígito! Models for Cs, Gates and Flip-Flops m HC 

totompoie HC buffe* HC open dram IS totem pnle 
IS buffer IS opencollector and IS open<. ./ecto* 
buffer configurations 

Diodes 3,300 models for Diodes Zener D'odes. LEDs 
Shockley Diodes and Diocs from Motorola. General 
Instruments Internatocol Rectifie' Zeiex and Phillips 

Transistors 2.500 models for NPN and PNP BjTs, JFE’s 
MOSFETs SCRs Trocs and iGBTs from Motors 
National Semiconductor International Rectifier 
Toshiba, Homs ond Phillips 

Analog ICs 2,000 models for Opamps. Comparators 
and Voilage Regulators from Motorola, Texas 
Instruments Maxim Elontec Analog Devices Zete« 
Burr-Brown and Linear Technology 

Other Models a variety of Relays 'anJormers Vacuum 
Tubes. Transmission Lines ond Crystals 

Electronics 
Workbench EDA 

CALL 800-263-5552 Ä 
INTERACTIVE IMAGE TECHNOLOGIES LTD., 908 Niagara Falls Boulevard, #068, 
North Tonawanda, New York 141 20-2060/Telephone 416-977-5550 
TRADEMARKS ARE PROPERTY OF THEIR RESPECTIVE HOLDERS OFFER IS IN U S DOLLARS AND VALID ONLY IN THE UNITED STATES 
AND CANADA All ORDERS SUBJECT TO $15 SHIPPING AND HANDLING CHARGE 

Fax: 416-977-1818 Internet: http://www.interactiv.com CompuServe:71333,3435/BBS:416-977-3540/E-mail:ewb@interactiv.com 

READER SERVICE 156 



Quicklook 
THE POLYMER 
SUSTAIN 

In tbe beginning, guitars were 
made of wood. Then, there were plastic guitars. 
But, they didn't sound the same. In fact, they often 
sounded so bod that no one used them except high 
school garage bands (who dug the effect, man). 
Again, guitar companies went back and designed 
composites—combinations of wood and plastic— 
that didn't do the trick, either. So, now there's this 
legacy of instruments that cannot compare to their 
wooden counterparts. It all leads, unfortunately, to 
a buying public with a negative perception of any¬ 
thing NOT wood. 

Despite the mammoth challenge of reeducating 
generations of guitarists, Roland Giles Jr., of Giles 
Custom Guitars, Bellingham, Mass., has made it his 
business to build a polymer guitar. After years of 
design hit and miss, Giles was pointed in the direc¬ 
tion of Polymer Design, Rockland, Mass. Polymer 

Design uses their trademarked Liquid Resin Casting 
(IRC) process to produce small quantities of high-
quality complex parts for the semiconductor, medi¬ 
cal device, electronic, scientific instrumentation, 
and environmental industries. The IRC technique 
consists of pouring liquid (at room temperature) 
resins into molds, vacuum degassing (to prevent 
porosity), and heating at low temperatures for 
long periods to cure (solidify) the resins. 
When Giles met with Polymer 

Design, he asked them to fash 
ion a body for a plastic guitar 
with the same attributes of a 
wooden guitar. Not only did 
they provide Giles with a resin 
guitar body that had a warm 
sound, they gave it a longer sus¬ 
tain (the length of time an in¬ 
strument can hold a note). The 
new guitar also weighed about 
half of what an average wooden 
bodied guitar weighs. 

Needless to say, the machinist 

was very happy. 
The blues guitar of the polymer line features 

three single coil pick-ups with a vintage-style 
tremolo. All of the pick-up covers are aluminum 
and anodized to prevent the static shocks that gui¬ 
tarists experience if their pick-up covers aren't 
grounded. As Giles says, "You can't get zapped 
from it!'' The blues guitar sells for $1650. 

Although the necks of Giles' guitars are still 
wood, polymer necks are in the 
blueprint stage. Giles doesn't 
want to frighten off consumers 
with o totally plastic guitar, so 
even when the resin neck does 
come to pass he plans on intro¬ 
ducing it into the market slowly. 
For more information about 
Giles Custom Guitars or Polymer 
Design, contact Peter Wilson at 
Fuessler Group Inc., 324 
Shawmut Ave., Boston, MA 
02118; (617) 262-3964; 
e-mail: fuessler@tiac.net.—DS 

ADVANCED SYSTEM LOGIC 

Advanced HCMOS 
without advancing costs. 

To advance your designs, call 1-800-477-8924, ext. 3051. 

AHC. Advanced because you need higher speed. HCMOS 

because you need easy. Low priced because you need the 

competitive edge. Best of all, with a rapidly advancing family 

of over 40 devices, AHC products from TI are available now. 

• Gates, flip-flops and bus functions 

• Available in TTL and CMOS 

compatible versions 

• Low noise; high noise immunity 

• 2.0 to 5.5 V supply voltage 

• 5 ns typical propagation delay, 

8.5 ns max 1244/2451 

Texas 
Instruments 
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Passives Partner 
to the World 

wz w WZ w/ 

Film, Disc Ceramic, and 
RFI Suppression Capacitors 

Monolithic 
Ceramic 

Chip Capacitors 
NPO, X7R, Z5U, Y5V, Dielectrics 
EI A sizes from 0402-3640 
Capacitance Values: 1.0pF-15pF 
FlashFax"' docu. #400. 

Tantalum 
Capacitors 

293D: SMD, molded case. 
199D: Radial leads. 173D: 
Axial leads, molded case. 
FlashFax'“ docu. #515. 

Chip Resistors Inductors 
ISC-1210, ISC-1812: SMD, molded, 
shielded. IMC-1210, IMC-1812: SMD, 
molded. IMS-5: Axial leads, molded, 
shielded. IM-2: Axial leads, molded. 
FlashFax'w docu. #310. ILB-1206: 
Ferrite Beads. FlashFax'“ docu. #314. 

Resistors 

CRCW0402, CRCW0603, 
CRCW0805, CRCW1206: Thick 
film, wraparound termination. 
SMM0204: SMD, thin film MELF 
FlashFax'*' docu. #16. 

WSL (power metal strip chip), 
WSC: SMD, low value/high 
performance. LVR, RS: Axial 
leads, precision power. 
FlashFax““ docu. #200. 

#5» 
Thick Film 

Resistor Networks 
SOMC: SMD, rugged molded case 
construction. CRA (chip array): 
SMD; 4,8,10 or 16 terminals. 

FlashFax'“ docu. #17. 

Strategically Positioned to Get You to Market Quicker 

Film/Foil and Metallized Film Capacitors: Axial, radial and SMD formats; high voltage 
Disc Ceramic Capacitors; and fully approved RFI Suppression Capacitors, "X" and "Y" 
function, in both film and ceramic dielectrics. FlashFax'M docu. #700. 

Wherever in the world you need passives, we're there. Our many manufacturing locations make us a 
local supplier with worldwide support so we can deliver your high volume orders quickly and accurately 
to keep your project on schedule. 

Our global presence is strengthened by an aggressive product research and development program. 
This program has given birth to the creation of low value, high performance chip resistors; low ESR 
capacitors; and magnetics that are as advanced as the products they go into. Within the last couple of 
years, we have introduced some of the most innovative passives in the industry: components designed 
to meet the exacting needs of a rapidly changing and ever-shrinking world. 

Our advanced production techniques and forward looking product development philosophy have 
allowed us to create passives that we can deliver in high volumes at competitive prices in a time frame 
that’s compatible with your production cycle. So when you need passive components, look to us. We're 
just around the corner all over the world. 

Vishay's FlashFax"’ Service: 1-800-487-9437 

Call Vishay's FlashFax5“ Service at 1-800-487-9437 to Request Product Literature. 
(Document #'s listed above.) 

Roederstein SPRAGUE 

VISHAY ELECTRONIC COMPONENTS. NORTH AMERICA/ASIA: DALE ROEDERSTEIN, SPRAGUE’, VISHAY RESISTIVE SYSTEMS, VITRAMON’ 



QUKKLOOK 

But I Gotta’ Tell Ya... 
FLASH—Eveready Bunny 
arrested; charged with battery. 

p 
X icture this: You’re trying to fi¬ 

nalize the hardware and software 
design of your company’s latest 
product by Friday. It’s Thursday 
afternoon, and you’re nowhere 
near completion. Your boss is 
breathing down your neck. You 
decide to log on to the Internet to 
get some last minute technical in¬ 
formation from a major university. 
The sweat is pouring profusely off 
your brow. Is there no end to this 
madness? 
Of course there is! Take a laugh 

break! Just like everyone else in 
the workforce, engineers need to 

laugh every now and then. While 
you’re on the ‘Net, tap into Softaid 
Inc.’s web site at http://www.soft-
aid.com and follow the links to the 
Joke Page. You may find such 
knee-slappers as: 

Definition of an Upgrade: Take 
old bugs out; put new ones in. 
Essay: What If Operating 

Systems Ran Airlines? 

In addition, you’ll find song paro¬ 
dies. Here’s a snippet of one that 
may get you to break into song at 
your cubicle, and it may just per¬ 
suade your colleagues to join in: 

UNIX (to the tune of Pink 
Floyd’s “Money”) 

UNIX, It’s a gas 
grab that VAX with 
both hands and make 
it crash 

The web site features a button 
that feeds a random joke from 
Softaid’s Joke Database. All are 
about techies and technical sub¬ 
jects. According to the company’s 
president, Jack Ganssle, “Life is 
short. It’s important to fill it with 
smiles.” 
When not engaging in “Can You 

Top This?”, Softaid designs and 
manufactures in-circuit emulators 
for a variety of 8- and 16-bit pro¬ 
cessors. For more serious in¬ 
quiries, the company can be con¬ 
tacted through their web site or at 
8310 Guilford Rd., Columbia, MD 
21046; (410) 290-7760; fax (410) 
381-3253.—MS 

ADVANCED SYSTEM LOGIC 

Conquer the 3.3 V world; call I-800-477-8924. ext. 3051. 

Conquer the 3.3 V world, 
remain 5 V tolerant 

TI’s LVC logic family offers you the broad spectrum of func¬ 

tions you need, at the price/performance you want. From 

gates to octals and Widebus? TI has more than 50 LVC 

products available now. It’s easier than ever to get your pure 

3.3 V and mixed 5 V/ 3.3 V applications to market faster. 

• 5 V tolerance enables reliable 

5 V/3.3 V interfacing 

• 4 ns typical propagation delay. 

6.5 ns max l‘244/'245) 

• 24 mA output drive 

• Low static current at 20 pA 

• Optional bus holds eliminate 

need for input pull-up resistors 

Texas 
Instruments 
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QUKKLOOK 

Anew product diskette, free 
from Unipower, is a com¬ 

plete Product Guide with 11 dif¬ 
ferent product series described. 
The program runs under Windows 
3.1 or Windows 95 and produces 

37 screens of product informa¬ 
tion, plus a table of general fea¬ 
tures and a table of contents. The 
product screens are similar to 
catalog pages, requiring a single 
click of the mouse to go forward 

Give Your Hot Components 
A Cold Shoulder. 

Two innovative thermal interface pads from 
Chomerics fill thick or thin air gaps 

to reduce thermal resistance between hot 
components and their heat sinks or spreaders. 

CHOMEUKS^ 
irker 
Seals 

77 Dragon Court 
Woburn, MA 01888 “™" 
Tel: 617-935-4850 
Fax: 617-933-4318 

Parkway, Globe Park, 
Marlow, Bucks E3 
SL7 1YB England SSS? 
Tel: (44) 1628 486030 
Fax: (44) 1628 890053 

TH E RM FLOW" 
THERMFLOW T705 paos consist of a phase¬ 
change material specially formulated for maxi¬ 
mum heat sink performance on high end 
microprocessors. This flat, thin (0.0055 in, 0.14 
mm) dry film delivers the thermal performance 
of grease. 

THERM-A-GAP“ 
THERM-A-GAP pads consist of an extremely 
soft, thermally conductive silicone which con¬ 
forms easily to irregular surfaces between mat¬ 
ing joint surfaces. Perfect for large thermal 
gaps. Substantial improvements to the original 
274 series material now provide a family of price 
and performance choices. Available in fiber¬ 
glass-reinforced form or laminated to .002 in 
(.05 mm) aluminum foil. 

Call today to learn more about Chomerics' 
complete line of thermal management products. 

READER SERVICE 95 

or backward or return to the 
table of contents. The product se¬ 
ries have output power from 20 to 
1800 W with from one to 14 out¬ 
puts. Each series has a list of fea¬ 
tures and options, including in¬ 
put, output and general specifica¬ 
tions, and a selection table of 
models with all output voltages 
and currents. Contact Ed 
Schneider, Executive Director, 
Unipower Corp., 3900 Coral Ridge 
Dr., Coral Springs, FL 33065; 
(954) 346-2442; fax (954) 340-
7901. 

Analog Magic 2.0 evaluation 
software is WYSIWYG 

(what you see is what you get) 
design methodology for analog 
and mixed-signal electrically 
programmable analog circuit 
(EPAC) devices. It runs on 
Windows-based PCs and allows 
users to configure and program 
working EPAC silicon with a sim¬ 
ple “point and click” approach. 
The software is included as part 
of IMP Inc.’s new EPAC Design 
Handbook, which contains prod¬ 
uct information, application 
notes, and circuit development 
tool details. The software can be 
downloaded free-of-charge from 
the company’s web site at 
http://www.impweb.com. For more 
information, contact IMP Inc. at 
2830 N. First St., San Jose, CA 
95134-2071; (408) 432-9100; fax 
(408) 434-0335. 

Stanford 
Telecommunications Inc. 

has announced the availability of 
a new brochure that presents 
modulator and demodulator 
ASICs and board-level assemblies 
for Hybrid Fiber/Coax (HFC) up¬ 
stream CATV systems. The bro¬ 
chure includes information on the 
company’s STEL-1108 
BPSK/QPSK digital modulator 
ASIC chip used in subscriber 
modems and set-top boxes. For a 
free copy of the brochure, contact 
the company at P.O. Box 3733, 
Sunnyvale, CA 94088-3733; (408) 
745-2660; fax (408) 541-9030; e-
mail tpg.marketing@stelhq.com. 
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Quicklook 
UICK NEWS 

SETTING THE PACE—Product devel¬ 
opment practices in the high-tech industry ore 
undergoing significant changes, thanks in part 
to a product development process called 
PACE—Product And Cycle-time Excellence. 
Pittiglio Rabin Todd & McGrath (PRTM) devel¬ 
oped the process after having worked with 
hundreds of technology-based companies to 
improve their product development processes. 
Companies using PACE have seen their time-
to-market cut in half, product development 
waste reduced by up to 80%, and revenue at¬ 
tributed to new products jump by as much as 
100%. 
According to Michael McGrath, founding di¬ 

rector of PRTM, the high-tech industry has 
changed dramatically in the past 25 years, 
adopting new waves of thinking about the 
product development process. 
In the first wave, which occurred approxi¬ 

mately in the 1970s through the mid-1980s, 
companies made functionally-based improve¬ 

ments and used program management tech¬ 
niques to coordinate development activities of 
multiple functions and improve project sched¬ 
uling. 
The second wave, in the mid-1980s through 

the mid-1990s, saw a critical shift toward 
cross-functional integration in the product de¬ 
velopment process. By empowering project 
teams, many companies were able to achieve 
a 50% reduction in time-to-market for new 
products. 
The third wove, which is just now getting at¬ 

tention in some best-in-class companies, fo¬ 
cuses on improving cross-project, or enter¬ 
prise-wide, management. According to 
McGrath, companies are beginning to look at 
the larger process issues. McGrath notes that 
while many companies have completed cross¬ 
functional integration at the project level 
(wave 2), only a few are beginning to accom¬ 
plish cross-functional integration at the enter¬ 
prise level. 

In the book "Setting the PACE in Product 
Development," McGrath and several directors 
at PRTM review successful product develop¬ 
ment processes used by more than 140 com¬ 
panies, including many Fortune 500 firms. The 
authors identify the seven elements most com¬ 
mon in high-tech product development, and 
make the point that best practices can be ap¬ 
plied across many divisions in a company. 
PACE provides a common framework, stan¬ 
dard terminology, industry-wide process 
benchmarks, a way of updating best practices 
and a process for continuous improvement. 
The book offers a practical model for under¬ 
standing the product development process and 
presents specific strategies backed by numer¬ 
ous cose examples. 

For more information regarding the process 
contact PRTM, 9 Riverside Rd., Weston, MA 
02193; (617) 647-2800; fax (617) 647-
2804; Internet: http://www.prtm.com. 

ADVANCED SYSTEM LOGIC 

AHC MicroGate. 
Single gate. Simple solution. 

Introducing AHC MicroGate. The single-gate logic device 

with the higher speed and lower power consumption of 

Advanced HCMOS in an extremely small 5-pin package. 

Reduce space, simplify circuit board layouts, modify system 

designs and accelerate your time to market. MicroGate is 

the simplest solution in the industry, and it’s available now 

in over a dozen AHC devices. 

• 5 Vor 3.3 Vsupply voltage 

• CMOS and TTL versions 

• 3x the speed of HCMOS 

• Low static power consumption 

• Low noise 

• Space-saving 5-pm package 

MicroGate Logic Functions 

For single-gate solutions, call 1-800-477-8924, ext. 3051 
Texas 

Instruments 
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Allegro 
Hall-Effect Showcase 

Allegro... the clear choice for Hall-Effect Sensor Design. 

Allegro manufactures and designs 
a full line of Hall-Effect switches, latches 
and linear devices that are extremely 
sensitive, with guaranteed operation at 
temperature ranges of -40°C to 

a\aNew From Allegro 

Protected, High- Temperature, 
Open-Collector Hall-Effect Latch -A3197 

+150°C Our latest edition to the latch 
family, the A3197, continues the strong 
tradition of Allegro products, and is now 
fully protected. We invite 
you to call Allegro for the 

These open-collector Hall-Effect latches are 
capable of sensing magnetic fields while using 
an unprotected power supply. The A3197LLT and 
A3197LU can provide position and speed infor¬ 
mation by providing a digital output for magnetic 
fields that exceed their predefined switch points. 
These devices operate down to zero speed and 
have switch points that are designed to be ex¬ 
tremely stable over a wide operating temperature 
and voltage range. 

Internal Protection for Automotive ( ISO/DIN) Transients 

GROU 

Operation from Unregulated Supply 
Reverse Battery Protection 
Undervoltage Lockout 
Supply Noise-Suppression Circuitry 
Output Short-Circuit Protection 
Output Zener Clamp 
Thermal Protection 
Symmetrical Latching Switch Points 
Operate with Multipole Ring Magnets 

-• POWER UP A 
TRANSIENT 

# PROTECTION 

, r . 
>-l- CONTROL -

t ..... .t'..., 
THERMAL CURRENT 
SHUTDOWN I LIMIT [ 

latest technical details and other require¬ 
ments for your sensor application. 

Ratiometric, Linear Hall-Effect Sensors 

For High Temperature Operation 

— A3506 thru A3508 

The A3506 linear Hall-Effect sensors provide 
an output voltage (4.5 V to 5.5 V) that is 
proportional to the incident 
magnetic field. On-chip pro¬ 

cessing circuitry provides the user with 
an amplified low-impedance output 
signal that minimizes the need for 
external circuitry. Internal temperature compensating 
circuitry lowers the intrinsic sensitivity drift of the Hall element, 
allowing it to accurately operate continuously over 
extended temperature ranges -40°C to t150°C. 

■ Increased Sensitivity 
■ Superior Temperature Stability 
■ Solid-State Reliability 
■ Ratiometric Rail-to-Rail Output 
■ Small Packaging Size 

Hall-Effect Switches For High 

Temperature — A3141 thru A3144 

The 3141 thru 3144 Hall-Effect switch is a monolithic 
integrated circuit with tighter magnetic specifica¬ 
tions and switch points, designed to operate 
continuously over extended temperatures -
40°C to +150°C, and is stable with both 
temperature and supply voltage changes. 
This small size switch can operate on an 
unregulated power supply between 4.5 V to 24 V. 

■ Superior Temperature Stability lor Automotive or Industrial Use 
■ Open-Collector 25 mA Output — Compatible with Digital Logic 
■ Reverse Battery Protection 
■ Activate with Smal I, Commercial 

Available Permanent Magnets 
■ Solid State Reliability— 

No Moving Parts 
■ Small Size 

CALL 1 (5 0 8) ALLEGRO 
115 Northeast Cutoff, Worcester, Massachusetts 01615 

READER SERVICE 108 



Quicklook 
Waste WiSe, 

and not 

Pound Foolish— 

Launched in 1994 by the U.S. 
Environmental Protection 
Agency(EPA) as an incen¬ 

tive to get corporate America to re¬ 
duce solid waste, WasteWi$e now 
has 480 member companies. One-
third of those companies are 
Fortune 500 manufacturing or ser¬ 
vice organizations. WasteWi$e is a 
voluntary partnership program with 
the intent of aiding businesses in 
finding practical ways of reducing, 
reusing, and recycling their waste, 
while saving money in the process. 
In recognizing corporations that 
have made serious efforts to pre¬ 
vent waste, recycle, and buy or man¬ 

ufacture recycled content products, 
the WasteWi$e program has devel¬ 
oped the Comprehensive Program 
Recognition Award. This year, 
Compaq Computer Corporation is 
one of the award’s recipients. 
Compaq has been a charter member 
of WasteWi$e since March 1994, en-
joying the benefits of reducing 
waste and overhead simultaneously. 
Changing its packaging, along with 
its methods of internal communica¬ 
tion have led Compaq to reduce 
waste and save thousands of dollars. 
Some of Compaq’s WasteWi$e rec¬ 
ognized changes include: distribut¬ 
ing employee bi-weekly newsletters 
and bulletins on-line—conserving 
approximately two million sheets of 
paper in 1995, reducing and reusing 
of supplier packaging, reusing foam 
packaging inserts for some refur¬ 
bished computer products—saving 
$62,000 in 1995, installing copiers 

with a double-sided copying fea¬ 
ture— reducing photocopying paper 
consumption, increasing the use of 
electronic communications systems, 
switching from a paper purchasing 
system to placing orders electroni¬ 
cally— saving eight to ten pages per 
purchase order, and supporting 
community recycling efforts in the 
schools and public sectors. In show¬ 
ing businesses that they can in¬ 
crease operating efficiency through 
reducing purchasing and waste 
management costs, the EPA helps 
corporations save energy and re¬ 
duce pollution. WasteWi$e’s efforts 
in 1994 reduced greenhouse gas 
emissions by the equivalent of 
270,000+ metric tons of carbon. 
For more information, contact 

Compaq, P.O. Box 692000, Houston, 
TX; (713) 514-0484; fax (713) 514-
4583; Internet: http://www.com-
paq.com. 

advanced system logic 

i.i r~i i.i 
SAVE SAVE SAVE 
51% MS 71% 

fl I 0 

Check out our full line of industry-standard logic packages, 
including our brand new TVSOP (Thin Very Small Outline 
Package). It can save you over half the board space of previ¬ 
ous solutions. From the world’s first SSOP and TSSOP to 
TVSOP, TI continues to lead the industry in packaging 
options that support all your design needs. 

TI Logic Packaging Innovations 

• Widest selection of logic packaging 

options, ranging from 8 to lOOpins 

• First to market with Widebus' 

SSOP. TSSOP and TVSOP logic 

• Palladium-plated leadframes 

provide lead-free components 

• Multiple tabs provide high-

volume supply 

For more design options, call 1-800-477-8924, ext. 3051. Texas 
Instruments 

SOIC SSOP TSSOP 

Our packages are shrinking. 
Your options are growing. 

©1996TI 08-20311) 
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OUR POWERFUL 32-BIT ST20 
MICROCONTROLLERS MAKE THE WORLD'S 
LEADING MPEG PERFORM^VENBETTER. 

SGS-THOMSON 



LET US 
PUT YOU 

IN CONTROL 
As the leading supplier of MPEG 
Audio/Video ICs (over 5 million MPEG 
chips shipped). SGS THOMSON 

’ Micioeleclieiiics has p|;i\ Cl l ¿i m;i]ur 
role in turning digital satellite telex 

transmission into a home entertainment 
hit. Now an SGS-THOMSON-developed 

32-bit RISC microcontroller core is helping to make 
the world's leading MPEG ICs perform even better. 
The advanced ST20 — the latest in a complete 

family of 8, 16 and 32-bit SGS-THOMSON 
microprocessors — is the core technology for a new 
level of programmable ASICs that will enable consumers 
to enjoy increased functionality at the lowest possible 
cost. Moreover, set-top box manufacturers can now 
respond rapidly and economically to changes in 
transmission standards. Thanks to the ST20, the first 
dedicated microcontroller for set-top box operations, 
suppliers can now take control of their market. 

In fact, some of the world’s most visible manufacturers 
of set-top boxes, digital cellular handsets, hard disk 
drives and laser printers are using ST20 macrocell 
technology to design optimized 32-bit microcontrollers 
for their applications. 

How about you? Before you develop your application, 
take a look at a partner with the product portfolio, 
leading-edge technology, proven in-house processes and 
global manufacturing infrastructure to put you in control. 
Write SGS-THOMSON. 55 Old Bedford Road, 

Lincoln, MA 01773. Fax 617-259-9442. See our 
complete product offering at http://www.st.com 

SGS-THOMSON 
backs you with across-
the-board computer 
support-everything from 
memory to advanced new 
6x86 microprocessors 

SGS-THOMSON, 
the No.1 supplier of MPEG 
Audio/Video Decoder ICs, 
is leading the digital satellite 
TV revolution 

Service and Technology 
©1996 SGS-THOMSON Microelectronics. All rights reserved. 
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Quicklook 
Kids Of All Ages Can Travel 
A team of artists, animators, com¬ 

puter programmers and music 
composers at SIMLAB at Carnegie 
Mellon University (CMU), 
Pittsburgh, Pa., is fine tuning 
“Robotix Mars Mission,” the world’s 

first interactive, virtual reality cin¬ 
ema production. “Robotix Mars 
Mission” allows an audience to 
travel to Mars by spaceship, search 
for life on the planet, and return to 
Earth with data and rock samples. 

Toko's LL1OO5 is the microminiature 
addition to its line of ceramic, multilayer 
chip inductors. The Worlds' Smallest Chip 
Inductor features an 0402 footprint, an 
extremely low 0.5mm profile and an 
inductance range of 1.0 to 27 nH. Available 
in other miniature packages, Toko LLs give 
your design important advantages: 

• 0402, 0603 and 0805 packages 
are available 

• E-12 series inductance from 1.0 to 
470nH allowing for ease in modify¬ 
ing and correcting designs 

Proprietary ceramic material, ideal 
for high frequency designs with SRFs 
greater than 6GHz 

• Tight inductance tolerance, down to 
3%, on some values 

• Reflow solderable and provided on 
tape and reel packaging for low cost 
automated manufacturing 

Samples and prototyping kits are currently 
available. Call 1-800-P1K-TOKO (1-800-
745-8656) and ask for the II Family 
Brochure, for complete specifications on 
Tte World s Smallest Chip Inductors. 

M TOKO 
Toko America, Inc., 1250 Feehanville Drive, Mt. Prospect, IL 60056 

PH: 1-800-PIK-TOKO FAX: 847-699-1194 
Visit our website at: http:// www.tokoam.com 

READER SERVICE 207 

Ta MARS 
Besides its entertainment value, 

the effort has scientific merit as 
well. The details of the mission— 
from the geography of the planet to 
the alignment of the planets de¬ 
pending on the time and the posi¬ 
tion of the mission’s spacecraft— 
have been meticulously recreated 
from data provided by NASA. The 
project’s merging of graphics and 
robotics, telepresence and telecon¬ 
trol in a real-time virtual environ¬ 
ment are all elements that can be 
applied to a future remote robotic 
exploration of Mars. 
This audience exploration of the 

surface of Mars is unique in several 
ways. First, it is the world’s first 
fully interactive virtual reality cin¬ 
ema production (an audience of 
about 30 democratically controls the 
nine-and-a-half-minute mission with 
handheld guiders). The artistic de¬ 
tails of the mission, such as the 
shadows cast by craters and 
canyons and the metallic glimmer of 
the robot, have been painstakingly 
designed to be as realistic as possi¬ 
ble. It employs a branching system 
of navigation that works in real 
time, so that the mission is truly 
audience-driven. Its custom-made 
dome-shaped display system allows 
the audience to be fully immersed 
in the sights and sounds of the 
mission. 
The production premiered at the 

Carnegie Science Center last month 
as part of the center’s “Robotics” 
exhibit, which also features CMU 
robots Dante and Terragator. The 
exhibit will then tour children’s and 
science museums around the world. 
“Robotix Mars Mission” is funded 

in part by Learning Curve Toys of 
Chicago, whose motorized, modular 
construction toy, Robotix, was used 

as the project’s model. Computer 
images and a short video featuring 
highlights of the production are 
available from SIMLAB. 

For more information, contact 
SIMLAB, Carnegie Mellon 
University, 5000 Forbes Ave., 
Pittsburgh, PA 15213; (412) 268-
2000. Internet: http://ww.cmu.edu. 
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The GaAs IC 
Name You 

GaAs MMIC SWITCHES 

HIGH POWER HANDLING 

GaAs MMIC ATTENUATORS 

(1.800.736.7862) In northern California, contact us at 1.408.745.8100. And in Canada, call 1.613.592.6088. 

You know that M/A-COM has earned a 
reputation as a world leader in GaAs IC 
control devices. And at Penstock, we 
make it our business to be the leader in 
product availability, ease of ordering,
on-time delivery and customer service. It's a 
combination that OEMs of any size demand today. 
What’s more, our technical support and product knowledge 
are unmatched in the industry. 

OFF THE SHELF 
GaAs MMICs 
We have all the M/A-COM GaAs MMICs 
you need in stock and ready to be shipped 
today. 

THE ONLY FULL LINE 
M/A-COM DISTRIBUTOR 
In addition to these products we also carry the 
full line of M/A-COM GaAs IC control devices, 
including all GaAs digital attenuators, amplifiers 
and mixers. 

THE KNOW-HOW COMPANY 
Our field support is the most highly regarded 
in the industry. We can give you fast expert 
advice, whether you're developing applica¬ 
tions like CDPD, interactive CATV, wireless 
telemetry or MMDS. 

ISO 9001 SUPPLIER 
CERTIFIED 
We are certified in accordance 
with the highest international 
standards of ISO 9001. 

PENSTOCK 
Penstock is an Avnet Company 

Know, 
From The 
Distributor 
You Trust 

3 VOLT - INTEGRATED DRIVER -
EXTENDED FREQUENCY RANGE 

Configuraron 

SPOT 

Operating 

Frequency(GHz) 

DC- 2.0 

'Insertion less 

(dB) 

.5 

'Isolation 

(dB) 

23 

Features 

3 volt positive con¬ 

trol; economy pricec 

Part 

Number 

SW-373 

SPDT DC- 2.0 .5 33 
Extended frequency; 

industry standaro 
SW-239* 

SPOT .8 -2.0 .9 38 
ntegrol CMOS Drive 

SW-335 

SPDT DC-2.5 .5 39 
erminoted internally 

SW-338-

‘Typical parameters at 1GHz. 

Configuration Operating 

Frequency (GHz) 

'Insertion Loss 

(dB) 

'Isolation 

(dB) 

Features Port 

Number 

SPDT DC- 2.5 .5 32 +33dBm, P-ldB SW-277 

SPDT DC- 2.0 .5 17 
2 Watt power SW358 

handling; single /SW359A 

neg/pos control 

'Typical parameters at 1GHz. 

DIGITAL ATTENUATORS 

Configuration Operating 

Frequency (GHz) 

'Attenuation 

(dB) 

'Insertion Loss 

(dB) 
Features 

Port 

Number 

5 Bit Digito DC- 2.0 1,2,4,8,16 1.6 Highly accu- AT-210 

4 Bit Digito DC- 2.0 2,4,8,16 1.6 
rote 

attenuation; 
low power 

consumption 

AT-220 

3 Bit Digito DC- 2.0 4,8,16 1.6 
AT-230 

’Typicol parameters at 1 GHz 

VOLTAGE VARIABLE ATTENUATORS 
Configuration Operating 'Attenuation 'Insertion loss f , Port 

Frequency (GHz) (dB) (dB) ' Number 

WA c ? n n q? Best linearity, single AT-108 
3 positivecontrof 

WA DC- 2.0 0 - 35 7.2 18dBmlP3 AT’635

Economical; AT-259 

WA DC- 2.0 0 - 15 3.2 small size (50T-Ï4B) 

'Typical parameters at 1GHz. 
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QUICKLOOK 

EUD© G 
watch 

ALFRED VOLLMER 

emember the slogan “Every Day is Earth Day?” On the World Wide 
Web, that is especially true because Siemens Nixdorf 
Informationssysteme AG of Munich, Germany, and GWU 

(Gesellschaft fuer wirtschaftliches Umweltschutzmanagement—Society for 
Economic Environmental Management), also of Munich, now offer a joint in¬ 
novation in the field of environmental protection: Using the Internet as a 
medium for a future on-line waste and residual waste exchange. 
The aim in establishing a “World Wide Waste Management Information 

System” (WWI) is to increase reuse rates and reduce disposal costs for man¬ 
ufacturers and municipalities. The data gathered in the WWI will be made 
available to waste producers, recyclers, haulers, waste management con¬ 
tractors, and government authorities as an information service. The initial 
target market consists of companies and municipalities who have large vol¬ 
umes of waste for recycling and/or disposal. 
For example, this waste may consist of old printed-circuit boards, solvents, 

used fluxes, or formerly highly-purified liquids that were slightly “depuri¬ 
fied” during chip production at a wafer fab. In fact, some chip manufacturers 
have already sold some of these used liquids to paint manufacturers. This 
means that they received money for a product that was formerly considered 
waste instead of having to pay for the disposal—an aspect underlining that 
recycling can offer financial, as well as environmental, benefits. 
Interested parties have to enter into an agreement with the operator of 

the exchange before they can actively participate in it. Access to the WWI 
is available from every computer with Internet capabilities. In addition, the 
“exchange operators” offer potential users their services by telephone, fax, 

or e-mail. 
As you may or may not know, Germany is one of the world’s leading na¬ 

tions in the field of environmental protection. Due to the fact that Germany 
is so crowded with people, special laws for environmental protection are a 
must. (Germany is about the size of the state of Montana, but its population 
is roughly 100 times greater.) A new recycling legislation has gone into ef¬ 
fect that will increase the pressure on waste producers from the industrial 
segment to avoid, reduce or recycle their waste streams. For example, this 
means that a company must first offer recyclable wastes as secondary raw 
materials; if no contractor is capable of recycling these wastes, then their 
waste may be disposed of by special contractors. 
Within the new legislative environment, this information system can be 

employed to tabulate, classify, and analyze all of the waste streams in an 
economic zone (regionally, nationally, internationally) with existing regional 
waste, material, and recycling databases also being employed for this pur¬ 
pose. The WWI enables waste producers, haulers, and recyclers to offer 
their residual wastes, to obtain quotations for haulage, and for information 
about the services offered by recycling contractors. For more information 
on WWI, you may want to take a look at their web site at 

http://www.ww.de. 

Alfred Vollmer is an Electronic Design correspondent based in Munich, 
Germany. His CompuServe address is 75162,12^6. 

IB 

C0NFERENCEC4IÍ 
T he Telecom and Industrial 

PCI Conference (TIPCIC) 
will be held in Framingham, 
Mass, on Dec. 2-5. The confer¬ 
ence will concentrate primar¬ 
ily on "industrial strength" 
technologies such as Compact 
PCI, ISA/EISA, PCI/PC104, and 
others that relate to relatively 
"hostile" environments. 
Sessions and tutorials will be 
held on software and hard¬ 
ware issues involving end 
products or subsystems such 
as PMC, Small PCI, CardBus, 
Universal Serial Bus, IEEE 
1394, along with other ses¬ 
sions for hardware designers, 
software developers, and 
other interested parties. For 
more information, contact Bill 
Weber, TIPCIC General 
Manager, 16968 Leslie Ct., 
Morgan Hill, CA 95037; (408) 
778-1994; fax (408) 778-7078. 

The fourth annual Fall 
Internet World '96 

Conference and Exhibition will 
be held Dec. 9-13 at the Jacob 
K. Javits Convention Center, 
New York, N.Y. Those inter¬ 
ested in Internet, Intranet, and 
World Wide Web applications 
will find presentations and 
sessions devoted to such areas 
as Web development, indus¬ 
try, e-commerce, telephony, 
communications, and broad¬ 
casting. More than 500 com¬ 
panies will be exhibiting their 
latest products, and special 
one-day workshops will also 
be held. For more information, 
contact Mecklermedia, 20 
Ketchum St., Westport, CT 
06880; (800) 500-1959; fax 
(203) 226-6976; Internet: 
http://events.iworld.com. 
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Toshiba EDO and Synchronous DRAM 

It’s not just how much memory, 
it’s how fast. 

Putting enough memory into today’s speedy systems 
isn’t enough. You need to spec the right kind, too. 

And that’s where Toshiba comes in. 
Our wide DRAM product line offers a variety of 

SDRAM features a smaller die, quicker cycle time and 
higher performance (up to 125MHz)—making it an 
economical alternative to EDO with level 2 cache. It’s very 
controllable, since ali functions are tied to one clock. And 

it comes in 16Mb density, with 
3.3V operation. 

Naturally, EDO and SDRAM 
are both interchangeable and 
easily upgradeable, thanks to 
new controllers and compatible 
pin-outs within module families. 

The Toshiba memory 
line comprises a range of intelligent options—from Fast-
Page-Mode for basic applications, to Rambus™ DRAM for 

options, to make sure that you 
always get the best performance 
out of any design. Memory 

For systems running under Type 
166MHz (or with bus frequen¬ 
cies up to 66MHz), Toshiba EDO 
DRAM offers a faster, space-saving, 
more cost-effective solution than 
conventional DRAM. In fact, with speeds up to 50MHz per 
I/O, EDO doubles system performance compared to Fast-
Page-Mode. It comes in 4Mb and 16Mb densities. And it 
works with both 3.3V and 5V systems. 

When things are really revving, Toshiba synchronous 
DRAM (SDRAM) offers an easier way to meet system 
requirements. Ideal for processors running over 166MHz 
and bus frequencies from 66MHz. our second-generation 

tomorrow’s 400-plus MHz systems. 
To get your memory up to speed, just call us at 

1-800-879-4963. Or URI. directly to our memory page at 
www.toshiba.com/taec/components/edosdram.html. 

Anything else, well, and you’ll just be spinning 
your wheels. 

TOSHIBA 
TOSHIBA AIVKRICA ELECTRONIC COMPONENTS, INC. 

C 1996 Toshiba America Electronic Components. Inc. Rambus isa trademark of Rambus Inc. MEM-96-209 



cache srams—synchronous pipe¬ 
lined burst—is now available in 
a double-sized density: 2 megs. 

This is the design that’s cost-
effective. The design that gives 

Pentium-based systems the perfor¬ 

mance they were meant to have. 
And the design that we at Samsung 

Juiced ball? Corked bats? 
Ridiculously oversized strike zones? 

Whatever went on this past 
baseball season, expect to start 
seeing comparably astronomical 

hit rates in pcs. 

Because at Samsung, the 
industry-standard design for pc 

pioneered to spark an entire revo¬ 
lution in pc configuration. 

Which is one reason that 
today Samsung is not just the 

leader in memory and in 
srams, but also in synchronous 

srams specifically. 
In the new 2M density, you’ll 

Just like that, it'll double your cache: 

Our New 2M Pipelined 
Burst SRAM. 

[And give you a hit-rate advantage that's almost unfair.] 

C SAMSUNG SEMICONDUCTOR, INC., 1996. 



AMSUN 

to SRAM Marketing, Samsung 
Semiconductor Inc., 3655 North 
First Street, San Jose, ca 95134. 

Like we said, we’re the leader. 
So why not call us for more 

information now? After all, 
we’ve got a part that can take 
even pcs with rather ordinary 
performance—and turn them 
into sultans of swat. For details, 

call 1-800-446-2760. Or write 

find the pipelined burst part will let 
you increase not just hit rates, but 
also overall system performance. 

We offer the 2M pipelined 
burst part for 133-MHz and 100-
MHz systems, and we also offer a 
flow-through synchronous version 
for 100-MHZ systems. 

SEMICONDUCTOR 

Still A Generation Ahead. 
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SIEMENS 

Hard Wired. 

Simplify your life. Network your 
applications with Siemens 
microcontrollers and CAN 2.0B 

Engineers around the world are 
discovering the power of 
Controller Area Network (CAN). 
And simplified wiring schemes 
are just the beginning. CAN also 
offers a host of other benefits, 
including 1 Mb/s soeed over 
standard twisted pair, rock-solid 

data integrity in electrically noisy 
environments, even the ability to 
send data over AC wiring (great 
for factory automation). With so 
many advantages, it’s no wonder 
CAN is rapidly gaining acceptance 
beyond the automotive market. 
And no other microcontroller 
manufacturer offers more CAN 
2.OB solutions than Siemens. 



Easy Wired. 

COMPLETE 

CAPABILITY. 

16-bit and 8-bit microcontrollers 
with CAN 2.OB. Plus, stand¬ 
alone solutions. 

Siemens is your one-stop shop 
for CAN controllers. For 16-bit, 
we offer the SAB C167CR LM 
featuring the world's fastest 
16-bit microcontroller architecture 
(see chart). Or choose the 8-bit 
SAB C515C LM. Both have CAN 
Version 2 OB, extending your sys¬ 

tem capacity to over 500 million 
different messages. We also have 
two stand-alone full CAN 2.0B 
passive products: the SAE 81C90 
and the SAE 81C91 — both of 
which can work in CAN 2.0B active 
networks. 

Volume deliveries today. 

With fabs around the world, we 
have the capacity you need. You 

also get local support and great 
third-party development tools. 

To see how you can use CAN, 
call for a 16-bit Evaluation Kit. 
Ask for Ext. 4, Lit. Pack 
#M14A050. Plus, visit the CAN 
section on our Web site. 

1-800-77-SIEMENS 
http://www.sci.siemens.com/CAN.html 

1996 Siemens Components, Inc; Complete CAN Capability is a trademark of Siemens ComponentInc.; Controller Area Network I CAN). License of Robert Bosch GmbH. 
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tow cost power 

EMI and, of course 

VISA 

ISO 9001 Fttp/Mww lambdapowef com 
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COUTANT-LAMBDA LTD 
TEL: 44-271-8-65656 

SHANGHAI NEMIC-LAMBDA 
ELECTRONICS CO LTD 
TEL 86-21-483-0777 

NEMC-LAMBDA TAIWAN 
T. 886-3-426-1712 

*«MC-lAMBDA(Si PTE LTD 
Ta 1-5-251 7211 

NEMIC-LAMBDA KK 
TEL81-3-<447-4411 

LAMBO- ELECTR'TNICS S r.L 
TEL 39-2-66-1 -40540 

International. New Yod» 
LAMBDA ELECTRONICS INC 
Export Dept 
TEL 516-694-4200 

LAMBDA ELECTRONICS 
(CANADA) INC 
TEL: 1-800-361-2578 

514-695-8330 

NEMC-LAMBDA KOREA 
"B. <2-2-556-1171 

Malaysia. Senat 
NiMC-LAMBDA (M) SDN BHD 
TEL *0-7-599-3901 

K D Wisher & Co PTY LTD 
TEL 51-08-277-288 

Brazil. Sao Paulo 
Pow rline Produces 
Electrónicos Ltda 
TEL: 55-11-954-7091 

LAMBDA-COLTANT SA 
TEL: 33-1-60'2-14-87 

Germany. Achem 
LAMBDA ELECTRONICS GmbH 
TEL 49-37841-6806-0 

Hongkong 
NEMIC-.AMKDA HONG KONG 
TEL 8£-242C-6693 

Israel. Tei Adv 
NEMIC- AM*DA FD 
TEL: 972-3-644-7655 

Monterrey 
Canalien Co 
TEL 52-83-652020 

Mexico City 
Mexitek. S A. 
TEL: 52-5-575-99E9 

515 Broad Hollow Road, Melville, NY 11747-3700 
Tel: 516-694-4200 Fax: 516-293-0519 
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UPCOMING MEETINGS 

Sixth International Verilog Confer¬ 
ence, Mar. 31-Apr. 2. Santa Clara 
Convention Center, Santa Clara, 
CA. Contact MP Associates, 5305 
Spine Rd., Suite A, Boulder, CO 
80301; (303) 530-4562; fax (303) 
530-4334; e-mail: ivcinfo@ivc-
conf.com. 

APRIL 
INTERMAG 97, Apr. l-4.Hyatt Re¬ 
gency Hotel, New Orleans, LA. Con¬ 
tact John Nyenhuis, School of Electri¬ 
cal Engineering, Purdue University, 
West Lafayette, IN 47907-1285; (317) 
494-3524; fax (317) 494-2706; e-mail: 
nyenhuis@ecn.purdue.edu. 

IEEE International Reliability Physics 
Symposium, Apr. 7-10. Adams Mark 
Hotel, Denver, CO. Contact IRPS 
Publishing Services, P.O. Box 308, 
Westmoreland, NY 13490; (315) 339-
3971; fax (315) 336-9134; e-mail: 
103227.2074@compuserve.com. 

IEEE Conference on Computer Communica¬ 
tions (LNFOCOM 97, Apr. 7-11. Kobe, Japan. 
Contact Tatsuya Suda, Dept of Information 
& Computer Science, UniversityofCalifornia, 
Irvine, CA 92717-3425; (714) 85&Õ474; fax 
(714) 8564056; e-mdk suda@ics.uci.edu; In¬ 
ternet http://wwwics.uci.eduÆnfocom/ 
(North America); httpV/arpeg-
gio.ics.es.osaka-u.ac.jp/infocom.html 
(Japan). 

IEEE International Conference on 
Acoustics, Speech, and Signal Proc¬ 
essing (ICASSP 97), Apr. 21-24. 
Gasteig Cultural and Convention 
Center, Munich, Germany. Contact 
Bernd Girod, Lehrst.f.Nachrichten-
technik, Univ, of Erlangen Nurem¬ 
berg, Cauerstr. 7, D-91058 Er¬ 
langen, Germany; (49) 91-3185-7101; 
fax (49) 91-3131-30840; e-mail: b.gi-
rod@ieee.org. 

IEEE International Conference on 
Robotics and Automation, April 21-
27. Albuquerque Convention Cen¬ 
ter, Albuquerque, New Mexico 
Contact Jerry Stauffer, Intelligent 
Systems and Robotics Center, Pro¬ 
gram Office, MS0949, Sandia Na¬ 
tional Laboratories, Albuquerque, 
New Mexico 87185-0949; (505) 845-
8966; fax (505) 844-6161; e-mail: 
jdstauf@isrc.sandia.gov. 

First Convergence Technology & IC 
Expo, Apr. 22-24. InfoMart, Dallas, 
TX. Contact Electronic Conventions 
Management, 8110 Airport Blvd., Los 
Angeles, CA 90045; (800) 877-2668, 
ext. 243; fax (310) 641-5117. 

15th IEEE VLSI Test Symposium, Apr 
27-30. Hyatt Regency Monterey, Mon¬ 
terey, CA. Contact Yervant Zorian, 
General Chair, Lucent Bell Laborato¬ 
ries, P.O. Box 900, Princeton, NJ 08542-
0900; (609) 639-3176; fax (609) 639-3197; 
e-mail: zorian@lucent.com. 

IEEE Vehicular Technology Confer¬ 
ence (VTC), May 5-7. Hyatt Regency 
at Civic Plaza, Phoenix, AZ. Contact 
Wendy Rochelle, IEEE Conference 
Services, 445 Hoes Lane, P.O. Box 
1331, Piscataway, NJ 08855-1331; 
(908) 562-3870; fax (908) 981-1769; e-
mail: w.rochelle@ieee.org. 

IEEE Custom Integrated Circuits 
Conference (CICC 97), May 5-8. 
Santa Clara, CA. Contact Melissa 
Widerkehr, Widerkehr & Assoc., 
Suite 270, 101 Lakeforest Blvd, 
Gaithersburg, Maryland 20877; 
(301) 527-0902; fax (301) 527-0994. 

ELECTRO 97, May 6-8.World Trade 
Center, Boston, MA. Contact Kathy 
Lott-Smith, Hickory International, 
595 Gilman St., Bridgeport, CT 06605; 
(203) 334-1397; fax (203) 334-1397. 

Electronics Industries Forum of New 
England, May 6-8. World Trade & Ex¬ 
hibition Center, Boston, MA. Contact 
Linda Hanson, (914) 779-0696 

IEEE Power Industry Computer Appli¬ 
cations Conference (PICA), May 11-16. 
Contact T.C. Wong, American Electric 
Power, 1 Riverside Plaza, Columbus, 
OH 43215; (614) 223-2235; fax (614) 223-
2205; e-mail: t.wong@ieee.org. 

IEEE/IAS Industrial & Commercial 
Power Systems Technical Conference 
(I&CPS), May 12-15. Wynham Hotel, 
Philadelphia, Pennsylvania. Contact 
Barry Hornberger, Philadelphia Elec¬ 
tric Co., 2301 Market St., Bldg N3-1, 
Philadelphia, Pennsylvania 19101; (215) 
8414619. 

Fifth IFIP/IEEE International Sympo¬ 

sium Integrated Network Management 
(ISINM 97), May 12-16.San Diego, 
CA. Contact Ann Marie Lambert, 
BBN Systems & Technologies, 10 
Moulton St., Cambridge, MA 02138; 
(617) 873-3819; fax (617) 873-37776; e-
mail: isinm97@bbn.com. 

IEEE Particle Accelerator Conference, 
May 12-16. Vancouver, BC, Canada. 
Contact M.K. Craddock, TRIUMF, 
4004 Wesbrook Mall, Vancouver, BC 
V6T 2A3 Canada; (604) 222-7341; fax 
(604) 222-7309; e-mail: craddock@tri-
umf.ca. 

IEEE Radar Conference, May 13-15. 
Sheraton University Hotel & Confer¬ 
ence Center, Syracuse, NY. Contact 
Michael Wicks, Rome Laboratory, 26 
Electronics Pkwy., Rome, NY 13441; 
(315) 330-4437; fax (315) 330-2528; e-
mail: wicksm@rl.af.mil. 

47th Electronic Components & Tech¬ 
nology Conference, May 18-21. The 
Fairmont Hotel, San Jose, CA. Con¬ 
tact Jim Bruorton, Electronic Indus¬ 
tries Association, 2500 Wilson Blvd., 
Arlington, VA 22201-3834; (864) 963-
6621. 

IEEE Instrumentation & Measure¬ 
ment Technology Conference 
(MTC 97), May 20-22. Chateau 
Laurier, Ottawa, Ontario, Canada. 
Contact Robert Myers, Conference 
Coordinator, 3685 Motor Ave., 
Suite 240, Los Angeles, California 
90034; (310) 287-1463; fax (310) 
287-1851; e-mail: bob.my-
ers@ieee.org. 

Canadian Conference on Electrical & 
Computer Engineering, May 25-28. 
Delta Hotel, Newfoundland, Canada. 
Contact David Collett, Newfoundland 
& Labrador Hydro, Post Office Box 
12400, St. Johns, NF, A1A 4K7, Can¬ 
ada; (709) 737-1372; fax (709) 737-1782; 
e-mail: t.d.collett@ieee.org. 

Fifth IEEE International Conference on 
Properties & Applications of Dielectric 
Materials (ICPADM), May 25-30. 
Sheraton Walker Hill, Convention Cen¬ 
ter, Seoul, Korea. Contact Joon-Ung 
Lee, Dept, of Electrical Engineering, 
Kwangwoon University, 447-1 Wolgye-
Dong, Nowon-Ku, Seoul, 139-701, Korea; 
(82)-2-910-5144; fax (82)-2-942-0107. 
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dded 
PRODUCT YOU DESIGN. 

your embeddedprocessor (vise. 

♦ PowerPC prices from PowerPC FAQ, 12/17/95. Prices subject to change. 

NEC 

Ri Vr5000. Paramount performance, 
incredibly affordable. This is the 

ultimate embedded processor for advanced 

pplications like internetworking. 

VR 43OO. J high level of performance at 

an extremely low price. Ideal for office 

automation products, video games and 

X-terndnah. 

improve your design. 

Of course, you can choose 

any embedded processor. Or, you 

It grows out of you. 

This complex design you are working on. Numerous pieces, each with separate functions. But you make 

it whole. And then, you send it out into the world. A part of you that will become an extension of someone else. 

In some ways, it resembles you. Which is why you shed the ordinary. And look for the best ways to 

can do what the leading printer, internetworking and video game companies have done—select the 64-bit 

VR Series™ from NEC. 

So what, exactly, led them to the VR Series? Maybe it’s the fact that NEC’s VR4300™ andVR5000™ 

deliver far better MIPS per dollar than the PowerPC™ 603 or 604—providing remarkable performance for less 

than they ever imagined. 

Or could it be our programs for companion chipsets? With NEC’s VR Series, you will get a comprehensive 

solution, including support for PCI Bus interface and laser printer control peripherals. We even assemble the 

third-party tools. So companies are able to bring their designs to market much faster. 

But there’s another reason forward-thinking companies select the VR Series: Scalability. The VR Series uses 

a common code library which enables “forward compatibility.” So it’s easy to upgrade to the latest generation 

of processor. That’s important for two reasons. First, the incredible investment you have in developing code. 

And second, you can expect several 

new processors in the VR Series line. 

For more information, call 

1—500—366—9782. And ask 
for Info Pack 195. It really is the 

wise thing to do. Especially when 

you consider what really gets 

embedded into your design. 

Vr4300 PPC603 Vr5000 PPC604 

Frequency 133MHz 80MHz 200MHz 100MHz 

Bus Interface 32-bit 32/64-bit 64-bit 64-bit 

l-Cache Size 
D-Cache Size 

16KB 
8KB 

8KB 
8KB 

32KB 
32KB 

16KB 
16KB 

Pin Count/Package 120 PQFP 240 CQFP 
256 BGA 

272 BGA 
223 CPGA 

304 CQFP 
256 BGA 

SPECint92/SPECfp92 80/60 75/85 

SPECint95/SPECfp95 ... ... 5.5/55 3.29/n/a 

Price in 1.000 Qty * $45 $195 $300 $549 
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If it’s not in the source, 
It’s not in the sound. 

For high-end audio or portable variable gain 
applications, the DS 1802 Dual Digital Audio Taper 
Potentiometer delivers all of the sound and none of the noise. The DS 1802 features 
two potentiometer channels, each with 63 1 dB steps. Keep the clean, true sound with 
a mere .002% THD at 1 kHz. 

Whether your application is audio, telecommunications, multi-media, industrial or PC, Dallas has what 
you need with the most complete line of Digital Potentiometers in the marketplace. Dallas pots give you 
advantages in device control, reliability, power consumption, accuracy, and available packaging options. 

Here are some of the choices you get: 

□ Linear or non-linear characteristics 

■ 3V, 5V or dual +5V operation 

9 Volatile and nonvolatile devices 

□ I OK. 50K and I00K versions 

■ Singles, duals and hextets 

■ Commercial and industrial 
temperature grades 

□ Five interface control options 

Sound good? 
Just give us a call 
at (214) 450-0448 
to hear more. 

Digital Potentiometer Products 
. Pots/ ! Wiper 

D"VK:e Pod. j Memory Positions 
Resistance f0*'/ 

Supply 
Control 
Interface 

1 DS1267 2 Volatile 256-Lin 10K, 50K, 100K 5V, -5V 3-Wire Serial 

1 DS1666 1 Volatile 128-Lin 10K, 50K, 100K 5V, +5V Increment zDecrerrent 

1 DS1667 2 Volatile 256-Lin 10K, 50K, 100K 5V, +5V 3-Wire Serial 

1 DS1669 1 Nonvolatile 64-Lin 10K, 50K, 100K 4.5V to 8.0V Pushbutton 

DS 1800 2 Volatile 128-Log 50K 2.7V to 5 5V 3-Wire Serial/PB 

DS1801 2 Volatile 64-Log 45K 2.7V to 5.5V 3-Wire Serial 

DS 1802 2 Volatile 64-Log 45K 2.7V to 5.5V 3-Wire Serial/PB 

DS 1803 2 Volatile 256-Lin 10K, 50K, 100K 2.7V to 5.5V 2-Wire Addressable 

1 DS 1804 1 Nonvolatile 100-Lin 10K, 50K, 100K 2.7V to 5.5V Increment/ Decrement 

DS 1806 6 Volatile 64-Lin 10K, 50K, 100K 2.7V to 5.5V 3-Wire Addressable 

1 DS 1807 2 Volatile 64-Log 45K 2.7V to 5.5V 2-Wire Addressable 

1 DS ¡866 1 Volatile 8-Log 10K 2.7V to 5.5V 3-lnput Parallel 

1 DS'867 2 Nonvolatile 256-Lin 10K, 50K, 100K 5V, +5V 3-Wire Serial 

DS1868 2 Volatile 256-Lin 10K, 50K, 100K 5V, +3V 3-Wire Serial 

DS1869 1 Nonvolatile 64-Lin 10K, 50K, 100K 3.0V to 8.0V _ Pushbutton_j 

ft DALLAS 
W  SEMICONDUCTOR 

Visit our Web site at http://www.dalsemi.com/ 
4401 South Beltwood Parkway, Dallas, Texas 75244-3292 ❖ Phone: 214-450-0448 ❖ Fax: 214-450-3715 
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COVER FEATURE 

USB Chip Set OfH ub, Transceiver, And Codec Promises To 
Make Neater And Smaller Sealed PCs With Ports 
For New Peripherals And CD-Quality Audio. 

Chip Set Targets The 
Universal Serial Bus 

N Peter Fletcher 
ext year, personal comput¬ 
ers are likely to take on an 
entirely new look as archi¬ 
tectural changes are intro¬ 
duced to allow them to cope 
with demands for greater 

flexibility and easier expansion. In particular, 
the PC’s new-found status as both a host for a 
variety of sophisticated telecommunications 
devices in business, and as an entertainment 
center in the home demand that it be able to 
support a number of diverse peripherals that 
will overwhelm the traditional connection 
points such as serial and parallel ports and in¬ 
ternal expansion slots. 

At the same time, stringent electromag¬ 
netic-compatibility rules now in force in many 
parts of the world, discourage users from open¬ 
ing and disassembling their computers to fit 
“upgrades,” with the risk of disturbing RF 
shielding, the consequent voiding of compli¬ 
ance certification, and potential unwelcome at¬ 
tention from “the authorities.” For the last 
reason alone, the idea of a “sealed PC” has 
generated a lot of interest among manufactur¬ 
ers. A sealed PC potentially offers users an 
easier time—provided, of course, that it does 
not detract from their ability to add to and 
configure their systems. 

The movement to seal the box has generated 
at least three new industry standards that are 
as yet “ad hoc.” The AC-97 standard sets out 
to ensure that multimedia audio, modem, and 
telephony features are built-in under the per¬ 
manently closed “hood,” while two serial bus 
standards, the Universal Serial Bus (USB) 
and the IEEE 1394 “Firewire” standards, 
look attractive as ways of providing easy 
points of attachment for peripherals. Now, 
semiconductor manufacturers are vying to be 
the first to introduce specifically-designed 
parts for these new architectural features. 

Claiming to be first with volume production 

of chips for implementation of the USB, is 
Philips Semiconductor, with a family of devices 
that include a $0.40 USB transceiver chip, a 
single-chip “hub” able to support five USB 
ports, and specialized USB audio digital-to-
analog converters (DACs) with built-in micro¬ 
controllers and facilities for working alongside 
digital signal processors. 
Compared with the IEEE-1394 bus, the 

USB is aimed at the less-sophisticated end of 
the market, and is designed to provide a very 
low-cost expansion capability. The USB uses 
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USB CHIP SET 

72 
3. FUNCTIONAL BLOCK DIAGRAM of the Philips PDIUSBHI I hub chip. 

upstream port to the peripheral de¬ 
vice connected to the relevant down¬ 
stream port. It also routes messages 
from the downstream ports to the PC 
via the upstream port (Fig. 3). 

Since the PDIUSBH11 also has an 
embedded USB function, a serial inter¬ 
face engine (SIE) is also included inside 
the IC, saving the time and effort of 
designing custom internal USB I/O 
cells. The SIE is a hardware design 
available from the USB Implementers 
Forum in the form of VHDL code, as a 
royalty-free, open-design specification 
for integration into ASIC designs. It 

4. IMPLEMENTING A HUB with one upstream and 
four downstream ports requires a microcontroller and power con¬ 
trol components. 

to medium-speed applica¬ 
tions while 1394 is reserved 
for high-speed applications.” 
He asserts that Philips Semi¬ 
conductors will have IEEE 
1394 products sampling be¬ 
fore the end of 1996. 

In the meantime, Philips 
Semiconductor has just 
started volume production of 
a number of USB parts. First 
is the PDIUSBHI 1 USB hub 
with embedded control func¬ 
tions and external microcon¬ 
troller interface. It provides 
one upstream (hub to host 
PC) USB port and four down¬ 
stream (hub to peripheral or 
other hub) USB ports. 

It also contains embedded 
USB functions with associated 
integrated memory which can 
be accessed by an external mi-

converts serial USB data into 
parallel format that can then 
be processed by a peripheral 
device. A memory manage¬ 
ment unit (MMU) within the 
PDIUSBHI 1 then stores 
data into the internal RAM. 

When the PC sends data via 
theUSBtothe monitor or key¬ 
board, it ends up in the internal 
memory of the PDIUSBH11. 
The PDIUSBH11 then gener¬ 
ates an interrupt on one of its 
pins to indicate to the system 
microcontroller that the data 
has arrived. The monitor or 
keyboard system microcon¬ 
troller can then read this data 
from the memory via the I2C 
bus. Similarly, when the pe¬ 
ripheral device wants to send 
data to the PC, it writes the 
data into the memory of the 
PDIUSBHI 1 using the I2C 

bus. The PDIUSBHI 1 then converts 
this data into USB protocol and trans¬ 
mits it to the PC via the upstream 
port. The I2C bus interface on the PDI-
USBH11 is a slave receiver device 
which means that no special I2C bus 
hardware is required to be imple¬ 
mented in the system microcontroller of 
the peripheral device. 

I n the case of using the PDIUSBH11 
in a monitor application, the IC pro¬ 
vides USB expandability within the PC 
system, functioning as a hub, as well as 
providing plug and play control of the 
monitor. The PC can automatically de¬ 
tect the presence of a monitor, read its 
display capabilities, and automatically 
set the correct video mode suitable for 
the monitor. It also allows the user to 
adjust the various geometric parame¬ 
ters (e.g. H and V size, east-west correc¬ 
tion, pin cushion, etc.) together with the 
noiTnal user controls such as brightness 
and contrast. These adjustments are 
done from software running on the PC, 
not necessarily using the controls on the 
front panel of the monitor. The bidirec¬ 
tional nature of USB enables consis¬ 
tency to be maintained with manual 
controls (Fig. i). 

A small amount of control software 
is required to drive the PDIUSBH 11 
device. The software may reside in the 
existing monitor system microcon¬ 
troller or can be implemented in a 
small, low-cost, dedicated microcon¬ 
troller. Van Ginderdeuren says the 

crocontroller using the indus¬ 
try standard I2C bus, enabling the 
monitor or keyboard to communicate 
with the host PC. According to Van 
Ginderdeuren, this function is ideal for 
use in monitors or keyboards where 
there already is a microcontroller. It 
gives the designer the choice of using a 
microcontroller of their own choosing 
rather than an integrated solution of the 
USB hub. 

Each port contains the functional¬ 
ity of a USB transceiver. Between the 
upstream and downstream ports is a 
“repeater” block which is responsible 
for routing the USB packets from the 
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You have a remarkable power. 
It is the power to bring people together, by allowing them to be farther apart. 

And it is a power that, while firmly grounded, is nothing less than nomadic in spirit. 
PDAs are now reaching their hill potential. And 

you have the power to make the world a smaller place. 
But can you really find an embedded processor 

that can keep up with the shrinking size of reality? The 
answer, of course, is a resounding “yes." You need look no further than NEC’s Vr4100™ 
core technology as your solution of choice. 

The Vr4100 Series frees you from the constraints of time and space with a unique, 
customized “system on a chip,” allowing you to create a more streamlined design and 
send it off to find its place in the world in record speed. And for the more pressing 
deadline, the V«4101 offers a built-in memory controller for up to 8Mb DRAM/ 
16Mb MROM. 

But is all that enough to change the world? When combined with full 64-bit 
performance (with a 32-bit interface) and more MIPS/mm- in a low-priced, small die 
size package, it is ver)' possible indeed. Then, factor in low power consumption, on-board 
Multiply Accumulate Instruction, plus on-chip management features such as the ability 
to operate at 3.3 volts, and changing the world of PDAs is virtually assured. 

In all, NEC offers significant performance, flexibility and serious power management 
features in a compact, affordable embedded processor. All of which offers you a chance to 
bring the world a little closer together. 

For more information about theVn4100 Series, call 1—300—366—9732. 
Ask for Info Pack #165. It’s a small step to take for something that could go so far. 

NEC 
NEC’s 1^4100 processor is uniquely 

designed to power the next generation 
of PDA products. 
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PDIUSBHll conforms to the USB 
specification version 1.0 and operates 
from a 3.3-V supply. 

Two other devices intended for ap¬ 
plications in USB monitor/hubs are 
the P83C190 and P87C190. These de¬ 
vices are similar to the PDIUSBHll, 
except they both integrate an 80C51 
microcontroller and use the 80C51 in¬ 
struction set for easy programming. 
Both are specifically designed for use 
in monitors and provide USB and 
DDC bus interfaces. The internal 
hardware can separate composite 
sync signals and detect the plural dis¬ 
play modes. It also can provide a va¬ 
riety of digital/analog voltage outputs 
that can be used to control monitor¬ 
specific control functions, such as 
video, deflection, and convergence. 

Each IC provides four downstream 
ports, an embedded function with two 
endpoints, integral FIFO memory for 
hub and function, asynchronous trans-
mit/receive FIFOs, and full USB 
power-management support. The 
P83C190 and P87C190 have 16 kbytes 
of ROM and 18 kbytes of ROM, respec¬ 
tively. Both have 512 bytes of RAM. 
The UDA1321T USB audio DAC for 

monitors, speakers, and telephone an¬ 
swering machines is a USB DAC, and 
has an embedded 80C51 microproces¬ 
sor core. It provides stereo audio play¬ 
back over a USB link with an audio 
sample redistribution module to spread 
the incoming audio packets over a 1-ms 
frame period. It also provides self-syn¬ 
chronization with the clock for sample 
frequencies from 5kHz to 55kHz— 
from low-quality voice to above CD 
(44.1 kHz) sampling quality. 

A separate digital volume control 
and soft mute are provided for left and 
right channels via the USB. Bass and 
treble tone are digital and also are 
effected via the USB. There also is a 
bypass function that enables the sig¬ 
nal to be taken out of the IC for exter¬ 
nal DSP via a standard or the I2S bus 
serial input format—for example, for 
graphics equalizers, speaker correc¬ 
tion, and other processing—and then 
returned into the chip for the final 
stages prior to output. The 
UDA1321T is fully compatible with 
the Serial Interface Engine (SIE). 
The PDIUSBP11 is a one-chip ge¬ 

neric USB transceiver IC which can be 
used to implement a USB function in 
any PC peripheral device. It conforms 
to the USB specification version 1.0 and 
operates at a supply voltage of 3.3 V. It 
is designed to allow 5.0- or 3.3-V pro¬ 
grammable or standard logic to inter¬ 
face with the physical layer of the USB 
and is capable of transmitting and re¬ 
ceiving serial data at both full-speed 
(12-Mbit/s) and low-speed (1.5-Mbit/s) 
data rates. It utilizes digital inputs and 
outputs to transmit and receive USB 
data to and from the USB cable. These 
pins (D+ and D-) conform to the electri¬ 
cal specification of the USB cable. This 
CMOS IC designed to interface with 
the digital SIE hardware. 

When sending data from the periph¬ 
eral to the PC, the outputs of the SIE 
are connected to the PDIUSBP11, 
which then drives the USB cable pins 
D+ and D- with this data. When the 
peripheral device receives data from 
the PC, the PDIUSBPU first re¬ 
ceives data from the USB cable on the 

5. FOR USB HARDWARE AND SOFTWARE DEVELOPERS. 
Philips has designed a pc-board-based USB prototyping tool, the DDIUSBP11. This ISA card 

D+ and D- pins and then transfers this 
data to the SIE using the gated inputs 
(i.e. the RCV, VP and VM pins). 

Van Ginderdeuren says a PC periph¬ 
eral maker can integrate the VHDL of 
the serial interface engine together with 
their existing system logic. The result¬ 
ing IC can then be connected directly to 
the PDIUSBPU IC. Implementation of 
the SIE along with the PDIUSBPU 
transceiver allows the designer to make 
flexible USB-compatible devices using 
widely available logic components. 

For USB hardware and software de¬ 
velopers, Philips has designed a devel¬ 
opment tool. The DDIUSBP11 is a PC¬ 
based USB prototyping tool for Philips’ 
USB development partners (Fig. 5). 
The key part of the DDIUSBP11 is an 
ISA card that fits into a PC, turning it 
into a development platform where the 
software to control a new USB device 
can be developed and debugged, prior 
to being embedded into an ASIC. It also 
contains a library of software routines 
that cover all the USB interface re¬ 
quirements, leaving the developers free 
to concentrate on the device driver 
and application parts of the software. 
The DDIUSBP11 incorporates the 
PDIUSBPU generic USB trans¬ 
ceiver IC that can be used to imple¬ 
ment a USB function in any PC pe¬ 
ripheral device. □ 

Price And Availabiity 
Price forthe UDA1321Taudio DACis$6.75 

each in volume quantities. It is sampling now 
with full volume production scheduled for mid 
1997, and is packaged in a 28-pin SO28. 

The PDIUSBHll is priced at around $6.00 
each in 10,000-unit volumes. Samples are 
available now and volume production is 
scheduledf or the fourth quarter. It is available 
in a 32-pin SDIP. 

The PDIUSBPU is priced at around $0.50 
each in 10,000-unit quantities. Production vol¬ 
umes are available now. It is available in a 
15-pin SO, SSOP or TSSOP packages. 

Prices for the P83C190 and P87C190 have 
yet to be set. Samples will be available late this 
year with full production early 1997. They are 
available in a 56-pin SDIPs. 

TheDDIUSBPll development tool is avail¬ 
able in limited quantities to selected partners. 

For further information, contact Philips 
Semiconductors, Eindhoven, The Nether¬ 
lands, telephone +31 50 2 722091, or fax +31 
50 2 725825. Ir. Johan Van Ginderdeuren's 
e-mail address is: belvjvg@beccmail.snads. 
philips.nl. CIRCLE 503 

How Valuable? Circle 
Highly 537 
Moderately 538 
Slightly 539 
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Now you have all the room you need 
to dramatically expand the performance 
of your next read/wriie channel design. 
Just choose one of these new Silicon 
Systems MR preamps that really blaze. 

Take the 12-channel 32R1570AR. 
Zipping along at 200 Mbit/s. its new 
current bias/voltage sense architecture 
cuts noise by a whopping 50^. Combine 
that with a fast mode for thermal asperity 
recovery, and you've got yourself an 
outstanding performer for even the most 

demanding file server applications. 
For pure desktop performance, 

there's the voltage bias/voltage sense 
architecture of the 32R1580R. Its unique 
measurement mode estimates MR head 
resistance, making drive optimization 
a snap. 

And now, with the addition of the 
TLS preamp designs from Texas 
Instruments, Silicon Systems offers you 
the largest selection of single-ended 
MR preamps in the industry. 

Choose the performance preamp 
leader and zoom ahead with room to spare. 

Call Silicon Systems and ask for 
free data package SPD-30. 
1-800-624-8999. ext. 151. 

The Edge In Mass Storage Ks 

SiliconSystems 
A Texas Instruments Company 
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WE'LL TRY ANYTHING TO MAKE THINGS RUN FASTER. 

TAKE OUR COMPANY UNIFORM, FOR EXAMPLE. 

Quick, list in order of importance the qualities you look for in 

Synchronous DRAM. Speed, speed and speed, right? 

Right. And everyone here at Hyundai understands that. 

Which is why we're obsessed with looking for 

new ways to speed things up. 

Hyundai's 16M SDRAMs achieve this goal. Not 

only do they make your applications run faster than 

EDO DRAMs, we make sure they get to you as quickly as 

T H E 1 6 M 

possible too. And because we spend 12% of our revenues on 

R&D we're always going at full speed in the race to develop 

SDRAM 

newer, even faster 

memory chips. 

So, if you want 16M 

Config. Volt. Speed Refresh 

4Mx4 

2M X 8 

1Mx 16 

3.3V 

3.3V 

3.3V 

66/83/1 OOM Hz 

66/83/1 OOM Hz 

66/83/1 OOM Hz 

4K 

4K 

4K 

SDRAMs, and you want them in a hurry, call Hyundai Electronics 

America at 408-232-8342, fax us at 408-232-8125, or visit us at 

http://www.hea.com. The sooner the better. 

Hyundai Electronics Industries Co. Ltd., Memory Business Division, Hyundai Building 140-2 Kye-Dong, Chongro-Ku, Seoul, Korea. 

Hyundai Elecrronics America, 3101 North First Street, San Jose, CA 95134 

"HYUNDAI 
Committed to your Success 
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Downsizing a microwave 

filter is one thing, upsizing i t s 

performance i s something else. 

At Murata, what goes down often goes up, 
too. Way up. Which is nice to know when your wire¬ 
less product design requires sub-miniaturized, surface 
mount packages that also offer great performance. 

Moreover, as the analyzer screens show, we 
offer the breadth of choices you need to meet design 
needs and budget considerations. From our Ceramic 
Dielectric Monoblock Filters, with their high temper¬ 
ature and mechanical stability, low insertion loss and 
excellent out-of-band rejection; to Chip Monolithic 

LC Filters, whose small size, light weight and cost¬ 
effectiveness make them ideal for hand-held com¬ 
munications; to RF SAW Filters with very low loss, 
excellent waveform symmetry and high selectivity. 

It’s what you would expect from the 
industry pioneer in miniaturizing microwave 
products. For free tech¬ 
nical manuals or more 
information, call us at 
1-800-831-9172, ext. #598 

I® 

nmfíafa 
fnjivrator tn' tfectronics 

ï- 1996 Murata Electronics North America. Inc., 2200 Lake Park Drive, Smyrna, GA 30080. All rights reserved. 
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ELECTRONIC DESIGN REPORT 

3D AUDIO TECHNOLOGY 

COURTESY: ZORAN CORR 

3D Audio Technolo¬ 
gies Provide Real¬ 
istic Sound 

A s computer and home-enter¬ tainment systems provide 
higher-quality images due to 
advances in JPEG and 
MPEG playback schemes, 
audio subsystems also must 
improve. No longer will basic 
monaural or stereo audio be 
an acceptable output from a 

TV, stereo system, or a computer. The 
high end of the consumer industry has 
begun transitioning from the Dolby 
ProLogic four-channel sound to the 
five-channel Dolby AC-3 sound sys¬ 
tems. This has taken a massive effort 

I to develop high-performance DSP 
chips that can process the AC-3 digital 

I data streams and recreate the multiple 
i analog channels. Companies such as 
I Zoran and Motorola have already 
I developed advanced signal proces-
' sors to tackle the decoding problem. 

On the playback side, these new sys¬ 
tems require five preamplifiers, five 

DaveBursky 

Surroundsound Effects 
Span Theater Quality 
To Home PC Budgets, 
Thanks To DSP. 

power amplifiers, and of course, five 
speakers. That adds up to a significant 
investment beyond the basic decoding 
logic. But alternatives to the true mul¬ 
tichannel sound also are starting to 
appear—various stereo enhance¬ 
ments achieved through signal-proc¬ 
essing algorithms that allow two 
speakers to give the appearance of 
three, four, or five sound sources (see 
the table). 

Some of the more established com¬ 
panies in the sound-extension arena 
include SRS Laboratories and Spa-
tializer, which provide products, 
chips, and algorithms that enhance 
sound to provide a 1-dimensional 
space that can fill an area around the 
listener in an arc that reaches up to 
270°. Other stereo extensions from 
companies such as QSound and 
Yamaha provide full left/right (LR) 
dimensionality and panning so that 
sounds are positioned on an arc ex¬ 
tending through the speakers. 
All of these enhancement ap¬ 

proaches do not require the use of 
precoded audio material. They can be 
used to enhance the playback of any 
stereo-audio material. Most of these 
schemes also can be applied to any 
uncoded audio source to enhance the 
basic audio signals. Then, the en¬ 
hanced audio can be stored for future 
playback on an ordinary stereo. 
The previously mentioned sur¬ 

roundsound multispeaker arrays re¬ 
quired by the Dolby ProLogic and 
AC-3 standards, as well as the Digital 
Theater Systems (DTS) audio cod¬ 
ing system, require the use of pre¬ 
encoded material. But the playback 
systems provide sound from all di¬ 
rections since the four or five speak¬ 
ers plus a subwoofer form a circle 
around the listener. For the present, 
though, the sound is on one plane 
and the systems do not provide ver¬ 
tical positioning of the sound to give 
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3D AUDIO TECHNOLOGY 

theappearanceof, for example, a heli¬ 
copter circling overhead. 

A relatively new approach offered 
by Aureal Semiconductor has been 
dubbed as “interactive 3D.” In this 
approach, sounds not only appear to 
come from the left or right, or front 
and back, but also from above and 
below, providing a full 3D sound zone. 
The company claims that their ap¬ 
proach is one of the few enhancement 
schemes that can be used with head¬ 
phones as well as standard speakers. 
In addition, the company feels that 
their approach is the only one that is 
currently Microsoft Direct 3D Sound 
capable, although other suppliers may 
argue that point. 

And, yes, even Microsoft is getting 
into 3D audio, with a system interface 
API called Direct3DSound. Unveiled 
earlier this year at the Windows 
Hardware Developer’s Conference 
(WinHEC 96), the API allows design¬ 
ers to add 3D audio to Windows-based 
platforms in the form of a software-
only approach for low-cost systems, or 
hardware-assisted for higher-per¬ 
formance systems. The goal is to have 
the sound API and hardware included 

1. THE DOLBY PRO-LOGIC DECODER FUNCTION can be 
implemented with one circuit such as the SSM-2125/2126 developed by Analog Devices. The 
decoder, however, does require an off-chip antialiasing filter and a low-pass filter, as well as 
an audio delay and a modified b-type decoder to recreate the surround channel. From two 
input channels, the Pro-Logic circuitry creates both left and right as well as center and 
surround outputs to deliver four-channel sound. 

in every computer so that anyone 
playing games, immersing them¬ 
selves in virtual worlds on the In¬ 
ternet, or even listening to video 
soundtrack playbacks, can enjoy the 
better sound without paying for 5+ 
channels of hardware. 

Although originally slated for re¬ 
lease this past summer, a little more 
work was needed on the software and 
interface to ensure compatibility with 
all the other software and hardware. 
With the API, full 3D sound effects 
can be recreated— volume would in-

Aurea! 3D can be used to create "virtual speakers" and playback surroundsound on a single pair of 
speakers or headphones. 

1_ AUDIO TECHNOLOGY COMPARISON 1 
Type of 

processing 
Dimesion-

ality 
Interactive 
controls 

Perceptual 
performance 

Headphone 
compatible 

Stereo¬ 
speaker 

compatible 

Direct 3D 
Sound 

compatible 
Mono OD None (on/off) Single-point 

source from 
speaker 
location 

Yes Yes No 

Stereo 1D (left/right) Left/right 
panning 

Sounds 
placed on 

line between 
speakers 

Yes Yes No 

Simple 
stereo 

extender 
(SRS, 

Spatializer) 

1D 
(spaciousness 

only) 

None (on/off) Sounds fill 
area around 
speakers 

No Yes No 

Advanced 
stereo 

extender 
(QSound) 

1D (left/right) Left-right 
panning 

Sounds 
placed on 

arc 
extending 
through 
speakers 

No Yes No 

Multispeaker 
array 

(Surround 
sound 

formats) 

2D (left/right, 
front/back) 

Usually none 
(soundtracks 

are 
pre-encoded) 

Sounds 
placed on 

circle formed 
by speakers 

Yes Yes No 

Interactive 
3D audio 

(Aureal 3D) 

3D (left/right. 
front/back, 
up/down) 

Full 3D 
placement 
using XYZ 
coordinates 

Sounds 
placed at 

any distance 
and position 
from listener 

Yes Yes Yes 

crease as you get closer to a sound 
source, Doppler effects are recreated 
for moving objects, and the effects of 
the head and outer ear also are taken 
into account when processing the 
sound data to virtualize the speakers. 
The scheme works best on head¬ 
phones, but also on speakers using 
crosstalk cancellation (however with 
speakers, it does introduce a “sweet 
spot”, an ideal listening position). 

To recreate realistic 3D sound, al¬ 
gorithms must accurately model the 
way people hear the sounds and the 
way their heads modify or interact 
with the sound. To that end, three 
key aspects must be dealt with. The 
first is the interaural time difference 
(ITD). This models how the sound 
hits one ear first and then the second 
ear a moment afterwards, thus pro¬ 
viding left-right clues for position¬ 
ing. Second is the interaural inten¬ 
sity difference (IID), which models 
the effect of the head in the path of 
the sound—sounds are quieter at 
the far ear after passing through the 
head. This also is useful in providing 
more left-right positioning clues. 

Finally, there’s the head-related 
transfer function (HRTF), which com-
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Sync frame 

putes the difference between the 
source sound and the sound that 
reaches the inner ear. It also takes into 
account reflections from the head, 
torso, and shoulders. This model is 
needed for up-down and front-back 
control and contributes significantly 
to the realism of the sound, but is 

I^Audio-H 

block 

tion—a minimum of 35 dB for the cen¬ 
ter to right or left channels and 25 dB 
for the remaining channels. The other 
chip has a minimum separation of 25 
dB between any channels. 

Another player that has entered 
the ProLogic decoder market, Medi-
anix, has licensed the Dolby technol¬ 

ogy and has partnered with New Ja¬ 
pan Radio Inc. to supply the 
MED25005, a Pro Logic surround¬ 
sound decoder based on a 24-bit fixed-
point digital signal processor and in¬ 
ternal ROM and RAM. The chip has a 
maximum delay of 30 ms and imple¬ 
ments the Dolby 3 stereo mode with-

computationally expensive 
to apply. In contrast, the ITD 
and IID schemes are inex¬ 
pensive and include simple 
per-channel delays and a pan 
setting, respectively. 

Depending on system re¬ 
sources, different levels of 
sound quality can be acti¬ 
vated, with the lowest qual¬ 
ity not implementing the 
HRTF and employing mostly 
left-right control and visual 
clues from the screen. This 
level could run on existing 
PCs since no DSP is re¬ 
quired. At the high-end, the 
HRTF would be active and 
either the P55C or P6 CPU 
can execute the algorithms 
with the MMX instruction 
set extensions, or a DSP chip 
can be added to support the 
3D sound. 

Only The Best 
Designers have many op¬ 

tions for embedding sound 
in stereo systems, games, 
and PCs. For the last few 
years, the Dolby ProLogic 
system has offered top-of-
the-line performance. It 
took in left and right audio 
streams and reprocessed 
the streams to create a left 
and right channel plus a 
rear right and rear left 
channel to provide sur¬ 
roundsound capability (Fig. 
1). A single-chip decoding 
solution developed by Ana¬ 
log Devices includes the 
adaptive matrix and center¬ 
mode control as well as an 
automatic balance control 
and noise generator, which 
is used to null out some of 
the channel noise. 
The SSM-2125 and 2126 

are basically the same chip, 
but the 2125 has a better 
channel separation specifica-

out requiring any external 
memory. The DSP algo¬ 
rithms executed by the inter¬ 
nal processor allow the chip 
to implement various types 
of surroundsound effects. 
Various custom algorithms 
can be downloaded to the 
chip or can be executed from 
extended off-chip memory. 

Special effects such as con-
cert-hall simulation are in¬ 
cluded. A digital delay of up 
to 1.5 seconds can be created 
when external SRAM or 
DR AM is used to supplement 
the on-chip memory. The chip 
delivers three stereo output 
channels, one channel for the 
left/right speakers, another 
channel for the surround 
left/right speakers, and the 
third channel for the center 
and subwoofer outputs. 
For the up and coming 

MPEG-1 and MPEG-2 digital 
standards, the analog Pro 
Logic circuits required too 
many support circuits to dig¬ 
itize, convert, compress, and 
synchronize the data 
streams. In addition, for 
large spaces such as a movie 
theater, the separation of the 
speakers dissipated the qual¬ 
ity. The need for an all-digital 
approach that would merge 
well into the MPEG-2 multi¬ 
media standard and other in¬ 
terfaces and provide more 
audio channels has resulted 
in the creation of a new 
standard— AC-3. 
The AC—3 standard is a 

digital encoding scheme that 
uses a serial bit stream to 
provide five audio channels 
and a subwoofer channel for 
a total of 5.1 channels. The 
subwoofer is referred to as a 
0.1 channel since its low-fre¬ 
quency response allows for a 
much lower data content. Al¬ 

ic)_ 

12. TO ENCODE THE AUDIO PCM time samples, the 
■ AC-3 encoder executes algorithms developed at Dolby Labs (a). It 
I not only organizes the six audio channels into a serial bit stream, 
I but compresses the data so that the required data rate drops from 
■ 5.1 Mbits/s to just 384 kbits/s. The decoder does just the opposite, 
■ expanding the data stream back to 5.1 Mbits/s and then separating 
■ out six audio data streams (b). The digitized audio-data streams 
■ are composed of six audio blocks, a synchronization block, a 
■ bit-stream information block, and a CRC block that helps the system 
■ keep watch for errors that could cause distortion (c). 
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though optimized for surroundsound, 
the channels can be used to handle other 
audio information as well. For example, 
each channel could be used to hold a 
different language, permitting the disk 
to be used in multiple countries. The 
AC-3 standard also has been adopted 
for use in the high-density DVD (digital 
versatile disk) standard, which many 
companies expect will be the next CD 
player to be integrated into the desktop 
computer platform. 

In the AC-3 standard, analog audio 
streams are first converted into pulse-
code-modulated digital data streams, 
that are then compressed and proc¬ 
essed by the encoding subsystem to 
produce the AC-3 encoded bit stream 
(Fig. 2a). This encoded bit stream (6 
channels by 48 kHz by 18 bits/word = 
5.184 Mbits/s that is compressed to 
384 kbits/s) is then stored on the me¬ 
dium (CD ROM, or other bulk-storage 
format) and synchronized to the other 
image information it interacts with, 
such as a game, a video, or a movie. 

The decoding circuits decompress 
the bit stream and regenerate the 
multiple audio channels, delivering 
the PCM time samples to the multiple 

0 RECREATE REAL¬ 
ISTIC 3D SOUND, 

ALGORITHMS MUST ACCU¬ 
RATELY MODEL THE WAY 
PEOPLE HEAR THE 
SOUNDS AND THE WAY 
THEIR HEADS MODIFY OR 
INTERACT WITH THE 
SOUND. 

audio digital-to-analog converters 
(Fig. 2b). The actual bit stream con¬ 
sists of a synchronization frame that 
contains multiple sub-blocks—a syn¬ 
chronization information block, a bit¬ 
stream information block, six audio 
blocks, an auxiliary data field, and a 

cyclic-redundancy-check block to help 
the system keep track of incomplete 
or noisy block transfers (Fig. 2c). 

Although the encoding side is criti¬ 
cal for the content developer, most of 
the volume is generated by end users 
who only require decoding capability. 
To that end, over 44 chip manufactur¬ 
ers and algorithm developers are 
crafting AC-3 support products and 
tools. For example, Motorola and 
Zoran have developed application¬ 
specific DSP ICs targeted specifically 
at decoding the AC-3 bit stream. The 
ZR385xx family from Zoran was the 
first such offering. 

Today, the company offers a variety 
of decoders to meet various playback 
and cost points. For example, the 
ZR38500 provides a full six-channel 
digital data stream with a number of 
options. It can, for example, merge the 
six channels down to two and provide 
a stereo output. Or, it can recode the 
data into ProLogic outputs. It also can 
perform Pro Logic decoding. Finally, 
it can just mix one- or two-channel 
PCM data streams for mono or stereo 
playback. For lower-cost systems, the 
ZR38521 delivers only two channels 

13. HIGH-PERFORMANCE DIGITALSIGNAL PROCESSORS suchas the DSP56007 and 56009 developed by Motorola can perform the AC-3 decoding thanks to abundant chip resources. Not only do the DSP chips include a 24-bit-wide data path, over 6 kwords of 
ROM and over 3000 words of RAM, but a 24-bit multiplier-accumulator that can perform a 24-by-24-bit multiplication and feed the result into a 
56-bit accumulator, all in two clock cycles. 
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voice without affecting the 3D en-
hanceeffects,andcanalsosharpenthe 
standard stereo signals when used on 
unenhanced stereo signals. The chip 
restores some of “crispness” to the 
speech and music signals, making it 

was already enhanced and is suscepti¬ 
ble to overprocessing. If it so deter¬ 
mines, the DDP block reduces the 
level of Spatialization performed on 
the signal stream. 

As mentioned earlier, there are at 

least a half-dozen enhancement ap¬ 
proaches and no common shared 
standard among them. Several ven¬ 
dors such as QSound, SRS, and Spa-
tializer have been actively licensing 
their algorithms and circuits to vari-

easier to hear dialog and lyr¬ 
ics, for example. The chip 
does that by reconstructing 
the sound. Input signals are 
divided into three frequency 
bands—the bass (20 to 150 
Hz), middle (150 to 2400 Hz), 
and treble (2.4 to 20 kHz)— 
and then combined by first 
adjusting the time-delay 
characteristic in every fre¬ 
quency by modifying the 
base differences. That mini¬ 
mizes the distortion of the 
rising edge of the sound. 

All processing is done in 
the analog domain through 
the use of high-speed detec¬ 
tion and voltage-controlled 
amplifiers that control the 
amplitude of the treble con¬ 
stituent. That helps recover 
the harmonics of the signal 
and that, in turn, improves 
the definition level of the mu¬ 
sic or voice. 

Another problem that the 
variety of enhancing 
schemes could cause is en¬ 
hancing the same signal more 
than once by inadvertently 
applying a second enhance¬ 
ment algorithm on top of a 
previously enhanced signal. 
Such a doubling up would do 
more harm than good, and 
rather than be enhanced, the 
signals would be trashed. 
The BA3884 would help to 
restore trashed audio to its 
original enhanced state. 
To prevent doubling up 

from taking place, designers 
at Spatializer developed a 
scheme called double detect 
and protect (DDP). It is in¬ 
cluded as part of the en¬ 
hancement circuitry in their 
chips and prevents the audio 
signal from becoming over¬ 
processed. It instantane¬ 
ously examines the incoming 
signal for certain spatial and 
frequency components to de¬ 
termine whether the signal 

Stereo sound 

SRS sound 

Virtual speaker locations 

4. THE DEVELOPMENT OF BOTH analog signal 
processing and DSP circuits that can enhance the basic stereo 
signals allows designers to let budget-conscious users obtain much 
more realistic sounds. The basic stereo scheme (a), can be 
enhanced to provide a broader field that delivers more of a “live" 
result. In the layout suggested by SRS Labs, the critical “sweet" 
spot of the basic stereo system can be considerably expanded by 
using the company's algorithms to enhance the two-channel sound 
(b). Providing AC-3-like 5.1 channel sound, designers at Aureal 
have a scheme that creates “virtual”speakersl—imaginary sound 
sources—that are algorithmically positioned to mimic the AC-3 
speakers (c). 

ous system and silicon sup¬ 
pliers and currently have the 
bulk of the enhancement 
market. Suppliers such as 
Aureal, Binaura, Euphonies, 
InternationaUensen,Virtual 
Listening Systems, and 
Yamaha have each devel¬ 
oped their own algorithms, 
that in most cases, are avail¬ 
able for license and as off-
the-shelf silicon. 

Spatializer, for example, 
has licensed its 3D technol¬ 
ogy to companies such as 
ESS, Panasonic (Matsushita 
Electronics Corp.), and On-
Chip Systems, all of which of¬ 
fer chips to the computer and 
consumer industries. Fur¬ 
thermore, the algorithms 
have been licensed to suppli¬ 
ers of DSP chips and com-
puter/game systems for in¬ 
corporation into additional 
products. The company also 
has developed a tool set plug¬ 
in for the Pro Tools 3 soft¬ 
ware from Digidesign. The 
PT3D software provides a 
Windows user interface for 
controlling all the sound¬ 
processing features in real 
time using a single DSP56001 
chip model from the Pro 
Tools DSP farm. 

The scheme used by Spa¬ 
tializer derives phantom 
left and right rear channels 
from the standard L/R ste¬ 
reo channels, one that rep¬ 
resents the sum (L+R) and 
can be thought of as contain¬ 
ing all the significant mono¬ 
phonic information in the L 
and R signals. The other is 
a difference channel con¬ 
sisting of L-R data and rep¬ 
resents the all-important 
spatial information that 
characterizes the program 
material. The algorithms 
and circuitry manipulate 
the difference signal such 
that it causes the listener to 
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perceive a stereo image beyond the 
boundaries of the speakers. 

The building blocks to perform the 
manipulation include a difference cir¬ 
cuit, which then passes the difference 
information through a psychoacousti-
cally-correct filter that performs 
three key functions. It boosts the por¬ 
tion of the audio spectrum that pro¬ 
vides many of the spatial cues, adds 
just enough phase delay to enhance 
the listener’s sense of “space,” and 
lastly, the filter block helps prevent 
acoustic cancellation at low frequen¬ 
cies, thus avoiding any sense of weak 
bass response (Fig. 5). 

Matsushita has been both a supplier 
to Spatializer and an OEM source of 
the chip to system manufacturers, 
while ESS has been delivering the 
ES93<S as an ()EM product. The most 
recent partner, OnChip Systems, of¬ 
fers two versions, the PSZ739 and 
740, with the PSZ739 providing a 

third channel output called the “sur¬ 
round output.” That extra output 
can be used to drive two rear-posi¬ 
tioned speakers to further enhance 
the spatial effect. But the chips are 
otherwise functionally compatible 
with the circuits available from ESS 
and Panasonic. 

The technology behind the 3D en¬ 
hancement software provides spa¬ 
tial expansion, sound localization, 
and directional positioning by using 
all the psychoacoustic cues proc¬ 
essed by ITD, I ID, and HRTF mod¬ 
els and transaural processing. DSP¬ 
based solutions are available for 
chips from Analog Devices and Mo¬ 
torola, cores from companies such as 
the DSP Group, also can run on Intel 
x86 CPUs under the native signal 
processing (NSP) approach. And the 
most recent upgrade to the com¬ 
pany’s software is Worf-3D audio po¬ 
sitioning, a software package that 

maps sound into three planes (X, Y, 
and Z). The software is compatible with 
Microsoft’s Windows 95 API and driv¬ 
ers are available to licensed OEMs. 

In comparison to SRS, Spatializer 
has its unique DDP circuitry to pre¬ 
vent overprocessing, does not modify 
the centered material, and provides 
the directional positioning of sounds. 
In contrast to QSound, designers at 
Spatializer claim their solution pro¬ 
vides a greater range of effect levels, 
does not affect the centered material, 
offers the directional positioning of 
sounds, and is a lower-cost solution 
since it uses a simple analog-process¬ 
ing circuit. 
Of course, both SRS and QSound 

contest most of these claims. The SRS 
approach recreates the 3D effect by 
processing the ambient or reflected 
sounds so that they take on the char¬ 
acteristics of sounds naturally enter¬ 
ing the ear from the side. That is done 
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XTALI = crystal input: XTALO = crystal output: SRC = sampling-rate converter: SRS = SRS Labs: S/P DIF = Sony/Philps interface format; 

SCS/UP - synthesizer chip select/up: SINT/DOWN = synthesizer interrupt input/down: WSS SBPRO = Windows sound system Sound Blaster Pro. 
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5. THE MAJOR CIRCUIT FUNCTIONS needed to implement the Spatializer 3D audio processor includes a frequency-dependent 
filter and adjustable phase delay, a double-detect and protect-block (to prevent double 3D audio processing by checking to see if the audio data is 
already enhanced), and a signal matrix to route the proper enhanced signal to the desired channel. 
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Optimize your next command 
performance with the realistic 
sound of Yamaha. 

Ji your computer has sound capability, 
chances are you are already using a Yamaha 

brand synthesizer As the world leader in 
high quality sound, Yamaha's chips are 
an integral element in virtually all PC audio 
solutions. That is why Yamaha, with over a 
century of experience in music, has become 
known as the Voice of the Computer. 

Xow, Yamaha introduces two new audio 
chips that bring high fidelity as well as cost¬ 
effectiveness to all your computer music and 
sound effect applications. 

YAMAHA 
VOICE OF THE 
COMPUTER 

Yamaha Corporation of America 
Yamaha Systems Technology. Inc 

100 Century Center Court 
San Jose. CA 95112 
Tel: 198-467-2300 
Fax: 408-437-8791 

OPL3-SA is Yamaha's Single Chip Audio 
solution designed to go directly on the 
motherboard. Comprised of FM synthesizer, 
audio CODEC, game compatibility, and 
audio DAC, this device replaces up to four 
chips used in current PC audio solutions. 

OPL4-ML integrates a wavetable sample 
ROM and General MIDI processor with 
Yamaha’s unique 44-voice FM-enhanced 
wavetable synthesizer into a low-cost single 
chip. At last, wavetable sound is achievable 
for mainstream PC applications! 

To enhance all your command performances, 
call us today. Insist on Yamaha to be the 
Voice of Your Computer. 

ation of America. OPL* CPL4. <>*L41). and OPL4S are registered tiadena.ksajf 
a Yamaha Musk Center San Jose CA 

“ See Us At Comdex Fall ‘96 

ilion Ollier trademark* 
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by first identifying the sound location 
and distance by sensing slight vari¬ 
ations in the frequency response, rela¬ 
tive phase, midrange intensity, and 
relative arrival times. The results are 
then divided into sum and difference 
values of L+R, L-R and R-L (one ex¬ 
tra result not used by Spatializer). 
These signals are processed and 
mixed in with the original standard 
L/R signals. 

Various implementations of the 
SRS system give the user different 
levels of control. At the low end, cen¬ 
ter and space adjustments are com¬ 
mon, with more complex systems of¬ 
fering more sound-sculpting control. 
The SRS scheme has been imple¬ 
mented in silicon by Crystal Semicon¬ 
ductor, which has embedded the capa¬ 
bility in a full sound-system chip, the 
CS4237B (Fig. 6). And most recently, 

SRS inked a deal with Chromatic Re¬ 
search to incorporate the algorithms 
on the Mpact media processor, which 
forms a complete single-chip multime¬ 
dia system for the PC. 

The Crystal chip also is close to a 
complete system. The single-chip audio 
subsystem includes a 6-channel input 
mixer, full plug-and-play ISA-compat¬ 
ible interface, on-chip delta-sigma con¬ 
verters, internal FM-synthesis capa-

nn 
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6. SOUND-ENHANCEMENT ALGORITHMS, such as those developed by SRS Labs, can run on a DSP-based FM sound chip 
such as the CS4237 from Crystal Semiconductor. This chip was designed to be flexible and can be internally configured to execute almost any 
company’s sound algorithms on top of providing a full multimedia FM sound subsystem (including codecs) for a PC. Another version of the same 
chip, the CS4238, is coded to implement the QSound sound-expansion algorithms. The CS423X family of sound chips include a complete audio 
subsystem and are SoundBlaster-compatible as well. 

92 ELECTRONIC DESIGN/NOVEMBER 4, 1996 



Mosel Vitelic 
makes it 

DRAMatic. 

14/15ns EDO 
FOR HIGH 

PERFORMANCE 
GRAPHICS, MASS 
STORAGE, AND 
MULTIMEDIA 
APPLICATIONS 

the needs of today's high 
performance graphics and 
PC peripherals. 

We make a complete line of 
high speed DRAMs boasting 
the industry's fastest EDO 
cycle time of 14ns for x8 and 
15ns for xl6 configurations. 
These memories are ideal to 
give you the extra bandwidth 
for the new generation 2D and 
3D graphics systems, disk drives, 
CD ROM drives, digital video, 
networking peripherals, telecom, 
set-top boxes, printers, and 
fax machines. 

Our complete line of DRAMs, 

ranging from 1Mb to 16Mb, is 
available immediately—at a very 
competitive cost. 

To find out more about our 
high performance DRAMs, 
SRAMs, or our Video RAMs, 
call the memory specialists 
today at 1-800-358-7330. 
Or, look for us at 
http://www.moselvitelic.com 
on the world wide web. 

: = : ) MOSEL VITELIC 
The Memory Specialists 

3910 North First Street, San Jose, CA 95134 
Tel: 408-433-6000 • Fax: 408-433-0952 
Tel: Taiwan 8U6-2-545-1Z13 
Tel: Hong Kong 852-2665-4883 
Tel: Japan 81-3-3365-2851 

memory while 
trying to bring 
their products to 
market in record 
time. That's where 

Power designers of 2 and 3 
Dimensional graphics have a 
constant need for speed, 
increased value, and performance 

we can help. We're Mosel Vitelic, 
the world leader for high 
performance memories to meet 
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Birdplane image created in GIG3DGO" by ELECTROGIG, artist Ben Læbr.md. 
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bility, dual DMA channel 
support with FIFO buffers, 
an MPU-401 MIDI interface, 
a joystick port with digital 
assist, and full SoundBlaster 
and Windows sound-system 
compatibility. Additional fea¬ 
tures support power man¬ 
agement, a CD-ROM inter¬ 
face, and wavetable audio. 

Hedging its market devel¬ 
opment with SRS, Crystal 
Semiconductor also offers a 
version (the CS4238B) of the 
same audio sound-system 
chip with the QSound algo¬ 
rithms embedded in the sili¬ 
con. In addition, QSound has 
ported its algorithms to the 
audio chip set developed by 

7. OFFERING FULL soundblaster support, the OPL3-SA3 
from Yamaha includes a proprietary collection of sound¬ 
enhancement algorithms for 3D sound creation. The chip is the first 
of a family of 3D-audio-enabled processors, and is intended as a 
high-integration solution for use on computer motherboards. 

sources on board to handle 
3D audio, simultaneous digi¬ 
tal voice and data, AC-3 play¬ 
back, and other applications. 

Another company, Binaura, 
offers a 3D audio enhancement 
technology that restores the 
spatial content of recorded 
material and increases the 
breadth and depth of the 
sound image (it broadens the 
“sweet spot” for optimal lis¬ 
tening). The company offers 
its enhancement technology in 
the form of a discrete analog 
circuit and a DSP algorithm, 
and currently has a custom IC 
that implements the algo¬ 
rithm. The enhancement 
scheme is compatible with any 

Spectrum Signal Processing 
based on the NEC SPX digital signal 
processor. The QSound chip, referred 
to as the QXpander, is targeted mostly 
at PC motherboards and other PC¬ 
based products. QSound has also indi¬ 
cated that the multimedia instruction 
extensions (MMX) for the P55C, and 
Pentium Pro CPUs from Intel will be 
able to support a software implemen¬ 
tation of the algorithm on PC plat¬ 
forms. In addition to the QXpander 
solution, QSound also has some older 
algorithms available for speakers (QI) 
or for headphones (Q2 and now Q2X). 
Both SRS and QSound employ a 

method referred to as subtracted sig¬ 
nal. A new scheme developed by 
Yamaha, dubbed NoroSound, em¬ 
ploys an approach referred to as the 
crosstalk method. In this scheme, the 
opposite channel is inverted in phase 
and mixed with the original channel. 
The amount of inverted channel is ad¬ 
justable as well as is the overall gain. 
Additional bass boost is used to com¬ 
pensate for the low-frequency “suck-
out” that often occurs in phase-in-
verted systems. As a result, the out¬ 
put of the NoroSound scheme is simi¬ 
lar to that of the SRS approach. 

NoroSound will be incorporated as 
Ymersion, a 3D stereo enhancement 
that will be part of the company’s 
AC97 PCI audio codec activity, and is 
currently incorporated in the OPL3-
SA3 sound processor (Fig. 7). Like 
the Crystal audio subsystem on a chip, 
the OPL3-SA3 is also a full subsystem 
with SoundBlaster compatibility, and 
on-chip FM synthesizer (OPL3), 

MIDI I/O port, zoomed video port, 
joystick interface, and both ISA plug 
and play and Windows Sound System 
compatible. 

Complementing the codec will be a 
digital chip that is a follow-on to the 
OPL-4 sound synthesizer. In early 1997, 
another superset chip that includes AC-
3 decode capability will be ready for 
release. Consequently, a system archi¬ 
tecture will be possible that consists of 
an AC97 codec and a support chip that 
packs everything else—PCM audio 
Wave, DirectSound, Zoom Video Port, 
FM and wavetable synthesis, and 
Dolby AC-3 decode. An option upgrade 
digital signal processor also will be 
available in 1997 so that 3D positional 
audio (somewhat like the Worf capabil¬ 
ity from Spatializer) can be added to the 
subsystem to provide even more realis¬ 
tic sound effects. 

New players are constantly enter¬ 
ing the 3D sound arena, each offering 
a slight improvement or cost benefit 
to the system designer. For example, 
Euphonies, a developer of music syn¬ 
thesis and audio effects software, has 
released an algorithm package that 
runs on the Pine and Oak DSP cores 
developed by the DSP Group. The 
EuSpace algorithms provide 3D local¬ 
ization and spatial enhancement of 
audio signals. For sound effects, it 
provides true 3D localization while for 
musical accompaniment, it provides 
spatial enhancement to broaden the 
stereo sound stage. The DSP Group 
also is working on a new core, dubbed 
“Palm” that will have abundant re-

two-speaker stereo playback 
system and with multispeaker 3D 
sound systems and requires no pre¬ 
coding of the audio material. 

Referring to its technology as “vir¬ 
tual spatial hearing,” Virtual Listening 
Systems has targeted its enhancement 
technology for use with stereo head¬ 
phones. The Toltec enhancement sys¬ 
tem includes an advanced method for 
customizing the HRTF processing for 
individual listeners. By using HRTFs 
developed from the general population, 
Virtual Learning Systems has created 
a unique subset that it uses as an ad¬ 
vanced model of the human auditory 
system. A fast and effective psychoa¬ 
coustic selection test then allows the 
listener to customize the HRTF proc¬ 
essing to best suit their virtual listening 
needs. Employing the Toltec algo¬ 
rithms, Ami is an end product that com¬ 
bines the principals of binaural hearing, 
HRTFs and advanced DSP to repro¬ 
duce the virtual 3D sounds over stand¬ 
ard headphones. 

Providing the sound positioning in 
one plane is the way most of the 3D 
enhancement schemes deliver their 
results. The Worf system from Spa¬ 
tializer is the tip of the next iceberg, 
providing Z-plane positioning as well 
to move the sounds above and below 
the listener as well. Competing with 
Worf is a 3D positioning approach 
called interactive 3D audio that was 
developed by Aureal through its re¬ 
cently acquired Crystal River Engi¬ 
neering design team, whose three-
plane positioning algorithm forms the 
heart of the interactive 3D product. 
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Portable '»Design 
CONFERENCE & EXHIBITION 

presents 

BOB 
PEASE 
in a special 

appearance at 
the 1997 show. 

^Zome to Portable by Design 
and meet Bob Pease, National 
Semiconductor's analog design 
expert and popular columnist 
for Electronic Design magazine. 

You'll receive a free auto¬ 
graphed keepsake collection of 
columns from Electronic 
Design's well-read "Pease Por¬ 
ridge." Ask Bob questions on 
technology — or even human¬ 
ity, and you'll receive an 
answer filled with wit, wisdom, 
and waggish observations. 

Save the Date! 

WEDNESDAY, 
MARCH 26, 1997 

Exhibition Hall 
11:00 a.m. 

For technical conference or 
exhibition attendee information, 

call Betsy Tapp at 201/393-6075; 
Fax 201/393-6073; 
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The technology, in the form of algo¬ 
rithms, has already been licensed to 
Diamond Multimedia and to Oak 
Technology. Diamond will embed the 
technology in end-user products, 
while Oak will incorporate the algo¬ 
rithms into silicon that can be sold to 
system designers. 

Aureal also has a custom IC avail¬ 
able, the ASP301, that incorporates 
dual DSPs and parallel “slot” process¬ 
ing and delivers very realistic sound. 
The chip also is a music-synthesis 
processor and incorporates support 
for FM, wavetable, and waveguide 
synthesis, and can be used for effects 
processing. Internally, the ASP301 
has two processor blocks running con¬ 
currently—the foreground processor 
and a background processor that pro¬ 
vides hardwired implementations of 
unit-generator functions such as oscil¬ 
lators, delay lines, and envelope gen¬ 
erators. There are 128 discrete proc¬ 
essing units that are organized into 32 
programmable blocks or “slots.” Each 
slot can be individually programmed 
to implement a synthesis algorithm 
such as a waveguide, FM, or 
wavetable instrument voice. The fore¬ 
ground processor uses a customized 
instruction set optimized for music 
synthesis to execute, in real time, mu¬ 
sical instrument models that are com¬ 
posed of a network of the unit gener¬ 
ators and other operators. Separate 
contexts can be maintained for up to 
32 voices. 
What the Aureal scheme does is 

take surroundsound audio formats 
such as the Dolby ProLogic and AC-3, 
and play them back using a single pair 
of speakers or headphones, creating 
an environment with five virtual 
speakers that surround the listener. 
To do that, the algorithms recreate 
cues that people perceive in everyday 
life—everything from absorption of 
sound waves in the atmosphere to 
HRTF cues. The algorithms then sum 
up the effects of all cues and incorpo¬ 
rate the results in the sound-process¬ 
ing algorithm. □ 

Dave Bursky’s e-mail address is: 
dburksy@class.org. 
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Analog Devices’ 
“High-Speed Design Techniques” Seminar: 
Your Best Way To Stay Ahead Of The Pack. 

Shift into gear and set a new pace for leading high¬ 
speed design solutions. All the short-cuts and money¬ 
saving techniques you need to create winning products 
on schedule will be available at Design Seminar ’96. 

And we’re not talking theory. This is a smart pit stop 
for designers who are constantly maneuvering around 
those elusive clock speeds. Gain invaluable insights and 
practical information from Analog Devices, a world 
leader with over 30 years experience in analog/digital 
design. 

No matter where your expertise lies, you can renew 
your “pro” status with our full-day seminar series 
(starting in October) on these and other high-speed 
topics: 

• High-Speed Switching 
• Video Multiplexing 
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Analog Devices, Inc. Attn: Design Seminar ’96, Ray 
Stata Technology Center, 804 Woburn Street - MS-124, 
Wilmington, MA 01887. 

Call 1-800-ANALOGD (262-5643)+ today for more 
information or to charge your ticket. For a registration 
form, dial AnalogFax™ 1-800-
446-6212, then enter Faxcode 
“1996”. Or simply contact us 
on the World Wide Web. 

But hurry, because seating is 
limited. And to stay ahead of 
high-speed design, you’ll have 
to move fast. 

Reserve your place by calling 
1-800-ANALOGD (262-5643)* today. 
Seminar locations and dates listed on 
opposite page. 
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DESIGN APPLICATIONS 

LDO Regula¬ 
tors Require 
Proper Com¬ 

pensation 
They Maintain Output 
Regulation With A Low 

Voltage Drop, But Stable 
Operation Means Selecting Th e 

Right Output Capacitor. 

m ■ 1 lie proliferation of battery-powered equip¬ ai ■ ment in the last decade has accelerated the 
development and usage of low dropout 
( LDO) voltage regulators. Compared to a ill 5 standard npn regulator, the LDO regulator 
can maintain its output in regulation with 
a much lower voltage across it. While the 

npn requires about 2 V of headroom to regulate, the LDO 
will typically work with less than 500 mV of input-to-out¬ 
put voltage differential. This reduced input voltage re¬ 
quirement is advantageous in battery-powered systems, 
since it translates directly into fewer battery cells (and 
lower cost). The trade-off for this higher level of perform¬ 
ance is that the LDO requires external compensation ca¬ 
pacitors, something an npn regulator does not. The capaci¬ 
tor also must be carefully selected to assure stability. 

The NPN Regulator 
The first IC regulators, like the LM340 or LM317, were 

npn devices (Fig- la)- The devices’ pass transistor was 
comprised of an npn Darlington. The npn regulator main¬ 
tains a constant output voltage by sampling the output 
through a resistive divider, and uses this feedback signal 
to control the error amplifier. Here, the regulator output 
is locked at a constant voltage that is a multiple of the 
reference voltage as determined by the resistor values. 

The dropout voltage for the npn regulator (defined as 
the minimum input-to-output voltage differential required 
to maintain regulation) is the voltage needed to keep its 
pass transistor operating in the linear region. In this case, 
the dropout voltage is: 

vdrop= 2Vbe + Vsat 
For the industrial temperature range (-40 to +125 °C), 

the dropout voltage for a typical npn regulator will be 
about 2.0 to 2.5 V. 

The LDO regulator operates exactly the same as the 
npn with the exception that the npn Darlington pass tran-

CHESTER SIMPSOX 
National Semiconductor Corp. 
3360 Tracy Dr., Santa Clara, CA 95051; 
(408) 721-7501. 

1. THE NPN REGULATOR USES AN NPN Darlington pass transistor 
which requires about 2 V across it to operate (a). The LDO uses a PnP, which can maintain 
output regulation with only a few hundred millivolts across it (b). 
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DESIGN APPLICATIONS 

COMPENSATING LDO REGULATORS 

tors have lower bandwidths 
than their npn counterparts, 
which also contributes to in-

12. THE NPN REGULATOR GAIN PLOT IS STABLE because it has only one low-frequency pole (a). The presence of a second low-frequency pole in the LDO loop response means that 
a zero must be added to reduce some of the excess phase shift that would cause oscillation (b). 

sistor has been replaced by one PnP 
transistor (Fig. lb). The LDO’s ad¬ 
vantage is that the PnP pass transis¬ 
tor can maintain output regulation 
with very little voltage drop across it: 

V DROP= VsAT 

For LDO regulators, full-load dropout 
voltages of 400 to 800 mV are typical. 

Nearly all npn regulators have in¬ 
ternal compensation that makes them 
unconditionally stable without any 
external capacitance. However, LDO 
regulators must be compensated ex¬ 
ternally. Why this is trae requires an 
explanation of stability and compen¬ 
sation. 

All voltage regulators use a feed¬ 
back loop to hold the output voltage 
constant. The feedback signal experi¬ 
ences a shift in phase as it goes 
through the loop, and the amount of 
phase shift determines whether or not 
the loop is stable. 

To maintain stability, the applied 
signal must be negative feedback, 
which requires that the phase shift be 
less than -180 at the value of gain 
where the loop is closed. Most LDO 
regulators operate at closed loop 
gains between 0 and 10 dB. 

When the phase shift reaches -180°, 
the feedback is said to be positive (or 
regenerative) that will cause oscilla¬ 
tions if the closed loop gain is positive 
(greater than unity) at that point. In 
reality, a stable loop’s phase shift must 
be considerably less than -180° for 
good performance. A phase margin 
(defined as the difference between the 
signal phase and -180° at the closed-
loop gain point) of at least 20° to 30° is 
preferred. 

It should be noted that a single pole 
in a gain plot will contribute a total of 
only -90° phase shift to the loop. This 
means that getting a regulator to os¬ 
cillate requires the effect of a second 
pole, which allows the total phase shift 
to reach -180°. All regulators have 
secondary poles, but the critical factor 
for determining stability is the fre¬ 
quency where they occur. 

NPN Vs. LDO Regulator 
The pass transistor of an npn regula¬ 

tor is connected in a configuration 
known as a common collector or emitter 
follower (Fig. la, again). In the emitter 
follower, the collector of the npn Dar¬ 
lington pass transistor is connected to 
the input voltage source and the load is 
driven from the emitter. As a result, the 
voltage gain of the signal going from the 
base of the pass transistor to the emit¬ 
ter is very close to unity. 

An important characteristic of the 
emitter follower is wide bandwidth, 
which is another way of saying the 
second pole that it places in the volt¬ 
age regulator’s loop response is very 
far out in frequency (like 3 MHz). The 
second pole’s high frequency makes 
the npn regulator easier to compen¬ 
sate than the LDO. 

In the LDO regulator, the PnP tran¬ 
sistor is connected with its emitter 
tied to the input voltage while the load 
is driven from the collector (Fig. lb, 
again). This configuration, sometimes 
called common emitter, has a very 
high voltage gain and adds a second 
pole at a much lower frequency 
(around 500 kHz). It’s also important 
to note that the reality of IC fabrica¬ 
tion dictates that PnP power transis-

creased phase shift at lower 
frequencies in the LDO de¬ 

sign. 
Typical npn regulators em¬ 

ploy a method called domi¬ 
nant pole compensation, 
which means that a capacitor 
is placed in the circuit 
which causes the loop gain 
to begin rolling off at a 
very low frequency (Fig. 
2a). The dominant pole is 
set at about 100 Hz using a 
30-pF capacitor, which is 
built into the IC. The 100-

Hz pole causes the gain to roll off at a 
rate of 20 dB/decade until reaching 
the second pole, located at 3 MHz, 
where the slope of the gain plot 
changesto40dB/decade.Thereason 
the npn regulator is unconditionally 
stable at any closed loop gain is that 
the second pole (which brings the 
phase shift to 180°) doesn’t take 
place until well below 0 dB (unity 
gain). 

Dominant-pole compensation works 
well in npn regulators because the sec¬ 
ond pole occurs at a very high fre¬ 
quency. In LDO regulators, the pres¬ 
ence of poles at much lower frequencies 
requires a different approach. 
In compensating an LDO regula¬ 

tor, a dominant pole is used, as well 
as a technique called pole-zero can¬ 
cellation. Adding a zero to the loop¬ 
gain response effectively cancels a 
pole: while a pole changes the slope 
of the gain curve by -20 dB/decade 
and adds a total of -90° phase shift, 
a zero does just the opposite. The 
added zero is necessary because the 
gain plot of an LDO has a second 
low-frequency pole resulting from 

R LOAD and Cow (Fig. 2b). 
To illustrate how an LDO is com¬ 

pensated, the loop gain plot of a typi¬ 
cal LDO regulator will be developed 
through a simplified analysis using 
the following four assumptions: 

1. A pole (Pl) occurs at the fre¬ 
quency: 

Pl = 1/(2k xRloac^Cout) 

For this example, assume that Rload 
= 100i2andCouT= lOpF (which places 
Pl at 160 Hz). 

2. The internal compensation (domi-
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Inboard Power 
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at 5 VOLTS 
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DESIGN APPLICATIONS 

COMPENSATING LOO REGULATORS 

3. ESR is sometimes speci¬ 
fied indirectly as dissipation 
factor (DF). To find the ESR 
using DF, the formula is: 

ESR = DF/(27txfkC). 

4. The maximum ESR limit 
is only guaranteed at room 
temperature, and no data is 
given on what it will do at 
other temperatures. Most ca¬ 
pacitors show an increase in 
ESR at cold temperature, 
and this causes more LDO 
regulators to oscillate than 
any other reason. 
5. Beware of capacitors 

that only specify E SR (or 
DF) at 120 Hz, as the zero 
that the E SR creates needs 

4. THE ESR CURVE fortheLP2980 (whichisa50-mA 
LDO regulator) shows the range of stability when a 2.2 pF output 
capacitor is used. The ESR range allows more than a 100:1 variation 
between minimum and maximum ESR while still maintaining stability. 

LDO such as the LP2980 
(Fig. 4, again). 
A ceramic capacitor typi¬ 

cally doesn’t supply as good a 
value as a tantalum, as they 
are usually larger and more 
costly for a given amount of 
capacitance. The E SR of a ce¬ 
ramic device is quite stable 
with temperature, but is pos¬ 
sibly low enough to cause an 
LDO to oscillate. 
It’s common to find ESR 

values as low as 10 mi) on 
2.2-pF ceramic capacitors, 
well below the lower limit on 
the stable region of an aver¬ 
age LDO regulator. A simple 
solution is to place a small 
resistance (like 1 Q) in series 
with the ceramic capacitor to 

to be working in the 10- to 200-kHz 
range to do any good. The rule of 
thimb is if you can’t get a 50- or 100-
kHz specification for ESR, you should 
shop for another capacitor. 

These statements might seem to 
imply that getting an LDO to work is 
difficult, but the fact is that most of the 
time, there are no problems. The 
(reputable) makers of LDOs design 
them so that they work with the typi¬ 
cal capacitors which are commercially 
available. Of course, it’s advised that 
the LDO user follow good design prac¬ 
tices (following the data-sheet limits) 
and also be careful about capacitor 
sources. 
Most capacitor-makers provide a 

good product that gives consistent 
performance. This means that once 
you get your design working well, 
there shouldn’t be any surprises later. 

Capacitor Characteristics 
The three most common capacitor 

types are aluminum electrolytic, tan¬ 
talum electrolytic, and ceramic. Alu¬ 
minum electrolytic capacitors are 
popular because they provide the 
highest capacitance-per-cost ratio and 
give very good overall performance in 
most electronic applications. How¬ 
ever, the significant ESR change with 
temperature of aluminum electro¬ 
lytics makes them unsuitable for use 
in most LDO applications. 

Compared to the value that is meas¬ 
ured at 25 °C, the ESR of a typical 
aluminum electrolytic increases by a 

factor of 50X as the temperature is | 
reduced to -40 °C. If used as the out¬ 
put capacitor for an LDO regulator, 
the rising ESR would likely cause the 
regulator to oscillate at cold tempera¬ 
tures. For this reason, using alumi¬ 
num electrolytics as LDO output ca¬ 
pacitors should be restricted to appli¬ 
cations where the operating tempera¬ 
ture is always above 0 °C. At lower 
temperatures, it’s advisable to paral¬ 
lel the aluminum electrolytic with a 
solid tantalum to reduce tlie effective 
ESR at the LDO regulator output. 

Tantalum Capacitors 
Solid tantalum capacitors are the 

best choice for use as LDO output 
capacitors for several reasons: they 
provide good capacitance/size and ca- • 
pacitance/cost values; surface-mount 
package devices are readily available 
from many sources; and the E SR 
characteristics of tantalums are al¬ 
most perfectly suited for use with 
LDO regulators. 
The reason tantalums are so com¬ 

patible with LDOs is that their ESR 
is much more stable with tempera¬ 
ture, and the value of E SR is very 
nearly the center of the “stable” range 
for a typical LDO. As an example, an 
AVX 4.7-pF tantalum was tested for 
E SR at 25 °C and found to be 1.3 Q. 
The maximum ESR (at -40 °C) was 
seen to be 1.7 Q, while the minimum 
ESR value (+125 °C) was 1.0 Q. This 
shows that the E SR varied less than 
2:1 over the entire temperature 
range. Such a device is suited for an 

simulate the E SR. 
1. Keep it close. Place the output 

capacitor less than 0.25 in. from the 
regulator’s output pin and return it to 
a clean analog ground. 

2. Bypass the input. Although not 
always specified as a requirement, an 
input bypass capacitor (such as a 1 pF 
tantalum) is an inexpensive insurance 
policy. The increasingly wide fre¬ 
quency response of linear regulators 
makes them more prone to oscillate 
against a reactive source impedance. 

3. Don’t forget the tolerances. The 
initial tolerance of a capacitor is likely 
to be ± 20% or more, and its value will 
also change with temperature. A Z5U 
ceramic will typically change by -50% 
in going from +25 °C to +80 °C. What¬ 
ever capacitor is chosen, make sure 
that its capacitance won’t drop below 
the minimum Cqut required for sta¬ 
bility in the temperature range of 
your application. 

4. Pass up the bargains. Avoid off-
brand capacitors if you don’t know 
their pedigree. The output capacitor 
is not the place to save money. □ 

Chester Simpson is a member of 
National Semiconductor’s Technical 
Staff, working in the Applications 
group for Power Management. He 
holds an AA degree in Education and 
a BSEE. 

How Valuable? 
Highly 
Moderately 
Slightly 

Circle 
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582 
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Introducing The New Color 
DSO Family From LeCroy 

Get the Complete Picture with our 
color DSOs. Our innovative approach 
to the use of color gives you... 
• Analog Persistence, an analog view 
of your signals with millions of data 
points stored in memory for com¬ 
plete analysis. 

• A 9" Color Viewing Area, with 
a 50% larger viewing area than 
a conventional 7" display 

• Full Screen Mode allows you to 
toggle the menus off and utilize the 
entire viewing area for your signal. 

• Transparent Display Mode allows 
you to clearly differentiate overlaid 

LnCroy 
1-800-4-LeCroy 

http://www.lecroy.com 

Offer good only while supplies last. 
* Trademark of IBM Microelectronics 

signals. Overlap area is shown in 
a unique color and managed dynami¬ 
cally as waveforms are updated. 

But that's not all! Not only a unique 
implementation of color to save you 
time, we also give you the complete 
picture with the best capture and 
analysis features all driven by 
a PowerPC™* microprocessor. 

If you are a DSO user, or plan to 
purchase one in the next 12 months, 
get a FREE Panoramic 35mm camera 
by requesting more information 
on our new color DSOs. 
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2615 500 12.5&250 113* dB +20dBm <150 — — 51,795 

2620 500 12.5 & 250 113* dB +20 dBm <150 — YES $2,195 

2625 1,050 20 & 400 113* dB +20dBm <150 YES — $2,595 

2630 1,050 20&400 113* dB +20dBm <150 YES YES $3,395 

*with attenuation (-100 dBm to +13 dBm) 

Compare the 2600 Series to the competition and you'll see why they are the 
best value in Spectrum Analyzers available. 

0« Domestic and International Sales: 

6470 W- Cortland St- Chicago, IL 60635 
Tel: 312-889-1448 • Fax: 312-794-9740 

RF PRODUCTS GROUP Canadian Sales: DCS Electronics, Ltd. 
RFADFR mvnnn Tel: 905-683-4500 • Fax: 905-683-8074 

B + K PRECISION RF PRODUCTS GROUP 

Spectrum 
Analyzer Series 

With The Features 
And Prices 

You Really Need! 
When choosing a new spectrum analyzer, it's easy to end up buying features you'll never 
use. That's why B+K Precision is proud to offer the 2600 Series Spectrum Analyzers. We 
give you the features and performance you really need at less than a third 
of the price of 

a^^^B * . A 

Compare these specifications and prices: 
Model Bandwidth Resolution Dynamic Maximum Drift AM/FM Tracking Retail 

Number (MHz) Bandwidth (kHz) Range* Input (xHz/Hour) Demod Generator Price 

Our NEW Spectrum Analyzer 
Series is ideal for RF testing 

and troubleshooting. 

With the 2600 Series, you 
don't have to pay for the 
"bells & whistles" you 

don't need 

B+K Precision has been 
providing high quality elec¬ 
tronic test and measurement 
equipment for over 40 years. 

For the name of your 
nearest B+K Distributor, 
call 1-800-462-9832. 



PEASE 
PORRIDGE 

Bob s Mailbox 
Dear Mr. Pease: 

My husband, Ed Gill, (a.k.a. “Ed the 
Good” and “Saint Ed”) gave me a copy 
of your June 10 article, “What’s All 
This Hollering Stuff, Anyhow?” Mr. 
Gill informed me that it reminded him 
of me. I want to make it perfectly clear 
that I rarely, if ever, have cause to 
holler at Mr. Gill. This could be be¬ 
cause I have seen him yell at other 
people—sort of like the effect your Mr. 
Swanson had on his co-workers. 

However, I must admit I have raised 
my voice on occasion to others who do 
give me just cause. I don’t see anything 
wrong with this, because I feel that if a 
person can’t understand something the 
first (or second, or possibly THIRD) 
time they were told, then you need to 
turn up the volume and turn up the heat 
on the words chosen. 

Just recently, I was loudly explain¬ 
ing something to a co-worker, which 
won me a trip to my supervisor’s office 
to listen to her for a while. All my 
sound-bitten brain could come up with 
was, “I yell because I care,” which, by 
the way, I saw on a T-shirt. I will give 
a copy of your article to my supervisor. 

One other comment before I close— 
your Mr. Swanson may have been act¬ 
ing more from self-preservation than 
chivalry in opting not to holler at the 
“fairer” sex. Believe me, at times, 
there are not less fairer people on this 
planet when the hollering starts. 
MAGGIE BOLEYN, R.N. 
Blue Care Network 
Southfield, Mich. 

Maggie, I'm glad you care enough 
to holler the very best!—RAP 

Dear Bob: 
I enjoyed the letter from G. Roland 

Bradbury regarding a power circuit in 
a very old house that needed to “warm 
up” before it delivered full power. He 
traced it to a corroded junction between 
some copper bus-bars, and guessed that 
copper oxide or copper sulfide was act¬ 
ing as a semiconductor, conducting 
when hot, but not when cold. 

While his explanation seems plausi¬ 

ble, it struck me that there may be 
another one. As the bus-bars are 
heated by the voltage drop across the 
corrosion, the copper expands. Per¬ 
haps this expansion, and the resulting 
tightening or shifting of the joint, was 
what caused the improved connection. 

Talk of corrosion reminded of a time, 
shortly after I had received my BSE E 
from MIT, when I fixed a malfunction¬ 
ing turn signal on my father’s car. I 
spent about an hour on it, grumbling all 
along about the trouble I was having 
diagnosing a circuit that was not much 
more complex than a flashlight. After 
all, I was now officially an Electrical 
Engineer! I found it amazingly difficult 
and time-consuming to make continuity 
measurements fi-om one side of the fire¬ 
wall to the other. But what mainly 
caused my diagnosis to take so long was 
my assumption that the car’s bumper, a 
heavy steel chrome-plated assembly, 
was surely electrically connected to the 
car’s frame, seeing as it was held in place 
by four one-inch diameter bolts. I forgot 
what a good insulator iron oxide is! 
Eventually, I figured out that the prob¬ 
lem was in the ground return, and 
solved it by attaching a wire from the 
bumper to the frame. The next day, my 
father mentioned to his mechanic that 
he was not dropping the car off to have 
the turn signal fixed because “my son 
fixed it.” To this, the mechanic replied, 
“Lost the ground, huh?” 
LAWRENCE J. KRAKAUER 
Kronos Inc. 
Waltham, Mass. 

Yeah, troubleshooting simple things 
that could not possibly go WRONX is a 
challenge for young engineers. Fortu¬ 
nately, silicon dioxide is a murk better 
insulator than iron oxide.—RAP 

All for now. I Comments invited! 
RAP / Robert A. Pease / Engineer 

Address: 
Mail Stop D2597A 
National Semiconductor 
P.O. Box 58090 
Santa Clara, CA 95052-8090 

Reach IhE Most 
Powerful Buying 

Audience In 
OEM 

Electronics 
Worldwide 

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

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

BPA audited and guaranteed 99% 
deliverable. Call your advertising 
representative, or call 216-696-7000 and 
ask for the List Department. Fax requests 
to 216-696-6662. Ask for your FREE 74 
page Penton Lists Catalog. 

PENTON 
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GET GUARANTEED RS-485 LOGIC 1 
OUTPUT DURING OPEN CIRCUIT: 
CUT 10Mbps POWER 3 TIMES! 

New MAX3089 Allows Selectable Full/Half-Duplex Operation! 
Maxim's new MAX3080-MAX3089 family are the first ICs that meet both RS-485 receiver specifications and 
provide a fail-safe output, guaranteeing a logic 1 during a short circuit or open circuit. The MAX3086’s supply 
current is 600pA maximum—3 times lower than the closest competing 10Mbps device. 

FAIL-SAFE OUTPUT GUARANTEES LOGIC 1 DURING SHORT OR OPEN CIRCUIT 

THE MAXIM WAY OTHER RS-485 DEVICES 

I 
Select the Ideal Fail-Safe RS-485 IC for Your Design 

PART 
HALF/FULL 

DUPLEX 

DATA RATE 

(Mbps) 

SLEW-RATE 

LIMITED 

LOW-POWER 

SHUTDOWN 

RECEIVER/ 

DRIVER 

ENABLE 

QUIESCENT 

CURRENT 

(PA) 

TRANSCEIVERS 

ON BUS 

PIN 

COUNT 

INDUSTRY¬ 

STANDARD 

PINOUT 

MAX3080 Full 0.115 Yes Yes Yes 375 256 14 75180 
MAX3081 Full 0.115 Yes No No 375 256 8 75179 
MAX3082 Half 0 115 Yes Yes Yes 375 256 8 75176 
MAX3083 Full 0.5 Yes Yes Yes 375 256 14 75180 
MAX3084 Full 0.5 Yes No No 375 256 8 75179 
MAX3085 Half 0.5 Yes Yes Yes 375 256 8 75176 
MAX3086 Full 10 No Yes Yes 375 256 14 75180 
MAX3087 Full 10 No No No 375 256 8 75179 

MAX3088 half 10 No Yes Yes 375 256 8 75176 
MAX3089 Selecade Selectabe Selectable Yes Yes 375 256 14 75180* 

• Pin compatible with 751 ED wth additional features implemented us ng pins 1. 6. 8, and 13. 

FREE Interface Design Guide-Senr Within 24 Hours! 
includes: Data Sheets and Cards for Free Samples 

CALL TOLL-FREE 1-800-998-8800 for a Design Guide or Free Sample 
For Small-Quantity Orders Call (408) 737-7600 ext. 6380 

6:00 a.m. - 6:00 p.m. Pacific Standard Time 
http://www.maxim-ic.com 

MasterCard® and Visa® are accepted for evaluation kits and small-quantity orders. 

/kiyjxiyki 
Distributed by Allied, Arrow. Bell. CAM RPC. Digi-Key, Elmo, Hamilton Hallmark, Nu Horizons, and Zeus. Distributed in Canada by Arrow. 

Austria Maxim GmbH (Deutschland Belgium, Master Chips Czech Republic SE Spezial Electronic, KG, Denmark Arrow-Exatec A/S. Finland Yleiselektronnkka Oy France 
Maxim France. Distributors: Maxim Distribution. ASAP Germany, Maxim GmbH, Distributors Maxim Distribution, Spezial Electronic KG Ireland FMG Electronics Italy 
Consystem S r.l., Distributor Esco Italiana Electronics Supply: Netherlands Koning En Hartman; Norway Berendsen Electronics; Poland Uniprod. Ltd Portugal ADM 
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Turkey Interex (U.S.A ). U.K., Maxim lutegrated Products (U.K ), Ltd , Distributors: Maxim Distribution (U.K ), Ltd., 2001 Electronic Components. Eurodis HB Electronics Ukraine 
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✓H/JXI/kl is a registered trademark of Maxim Integrated Products. © 1996 Maxim Integrated Products 
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520 PVI Gate Drive With Fast Reset HENRY E. SANTANA. 21317 Palo Verde PL, Canyon Country, CA 91351-5167. 

Photovoltaic isolators (PVIs) 
provide an isolated gate 
drive for MOSFETS and 
IGBTs. At turn-off, how¬ 

ever, they don’t pull the gate down to 
drain the gate charge. Using a pro¬ 
grammable junction transistor (PUT) 
provides a very fast gate pull down, 
pulling as much as 5 A to discharge the 
gate in less than 0.2 ps. 

The PUT is a four-layer structure 
much like a silicon-controlled rectifier 
but with a much more sensitive anode 
gate. In this application, the PUT 
gate is driven by the PVI to a voltage 
equal to or greater than the anode 
that holds the PUT in the blocking 
state so that no current flows through 
the anode-cathode channel (Fig. 1). 
When the PVI is turned “off,” the 
PUT gate voltage drops below the an¬ 
ode voltage, triggering the PUT and 
causing the anode-cathode channel to 
conduct. Conduction continues until 
the MOSFET gate voltage drops to 
about 0.5 V, at which time the PUT 
stops conducting and recovers for an-

Ideas Wanted 
Send your ideas TODAY to: 

Ideas-for-Design Editor 
Electronic Design 
611 Route 46 West 
Hasbrouck Heights, NJ 07604 
FAX: (201) 393-0204 

other cycle. 
The advantage of the PUT over a 

P-MOSFET used as a gate pull-down 
(Fig. 2) is that the PUT will pull the 
gate well below the MOSFET thresh¬ 
old voltage much faster at lower cost. 
The PUT can discharge a gate capaci¬ 
tance of 5 nF at 12 V in 100 ns. 
The combination of a weak PVI 

pull-up and a strong PUT pull-down 

leads to a very simple half-bridge FET 
or IGBT driver, which virtually guar¬ 
antees that the devices won’t crowbar 
the power supply. The device turning 
“off ’ will do so rapidly, while the device 
turning “on” will do so very slowly (Fig. 
3). A dead time is inherent in the circuit 
dynamics, requiring no additional cir¬ 
cuitry to prevent a crowbar or “shoot-
through” effect. □ 

3. COMBINING A WEAK PUT PULL-UP and PVT pull-down forms a 
simple half-bridge FET or IGBT driver. These circuit dynamics will create an inherent dead 
time, preventing a crowbar or shoot-through effect 

11. THE PROGRAMMABLE JUNCTION transistor (PUT), a four-layer structure, can provide a very fast 
gate pull-down (as much as 5 A) to discharge the gate in less 
than 0.2 us. 

o 

12. BY USING A PUT INSTEAD of a p-mosfet as a gate pull-dowa. the gate is pulled well below the MOSFET 
threshold voltage much faster. The cost of this implementation is 
also less than the circuit shown in Fig 1. 
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521 Bridge Measures Small Capacitance JEFF WITT. Linear Technology Corp., 1630 McCarthy Blvd., Milpitas, CA 95035-7487; (408) 432-1900, ext. 3710. 

Capacitance sensors meas¬ 
ure a wide variety of physi¬ 
cal quantities, such as posi¬ 
tion, acceleration, pres¬ 

sure, and fluid level. The capacitance 
changes involved often are much 
smaller than the stray capacitances, 
particularly if the sensor is remotely 
placed. 

The circuit described was devel¬ 
oped to measure a 50-pF cryogenic 
fluid-level detector, with only 2-pF 
full-scale change, hooked to several 
hundred picofarads of varying cable 
capacitance. This requires a circuit 

with high stability, sensitivity, and 
noise rejection, but insensitivity to 
strays caused by cables and shielding. 
Battery operation and analog output 
also were desired for easy interfacing 
to other instruments. 

Two traditional circuit types have 
drawbacks: Integrators are sensitive 
to noise at the comparator, and volt-
age-to-frequency converters typi¬ 
cally measure stray as well as sensor 
capacitance. The capacitance bridge 
presented here measures small 
transducer capacitance changes yet 
rejects noise and cable capacitance. 

■ 1. THIS CAPACITOR BRIDGE measures small transducer capacitance changes even in the presence of large strays, and it rejects noise and cable capacitance. 

The bridge shown is designed 
around the LTC1043 switched-ca-
pacitor building block (Fig. 1). The 
circuit compares a capacitor (Cx) of 
unknown value with a reference ca¬ 
pacitor (Creß- The LTC1043, pro¬ 
grammed with Cl to switch at 500 
Hz, applies a square wave of ampli¬ 
tude Vref to node a, and a square 
wave of amplitude Vout and oppo¬ 
site phase to node b. When the 
bridge is balanced, the ac voltage at 
node c is zero, and: 

Vout= VreKCx/Cref) 

Balance is achieved by integrating 
the current from node c using an op 
amp (LT1413) and a third switch on 
the LTC1043 for synchronous detec¬ 
tion. With Cref = 500 pF and Vref= 
2.5 V, this circuit has a gain of 5 mV/pF. 
When measured with a DMM, it 
achieves a resolution of 10 fF for a 
dynamic range of 100 dB. It also re¬ 
jects stray capacitance (shown as 
ghosts in Figure 1) by 100 dB. If this 
rejection isn’t important, the switch¬ 
ing frequency f can be increased to 
extend the circuit’s bandwidth, which 
is given by: 

BW = flCref'Cout) 

110 
■ 2. HIGHER RESOLUTION was obtained by modifying the circuit in Figure 1, for cases when capacitance change is small. 
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Cout should be larger 
than Cref. The circuit 
operates from a single 
5-V supply and con¬ 
sumes 800 pA. If the ca¬ 
pacitances at nodes a 
and c are kept below 500 
pF, the LT1078 micro¬ 
power dual op amp may 
be used in place of the 
LT1413, reducing sup¬ 
ply current to a mere 
160 pA. 

If the capacitance 
change is small, the cir¬ 
cuit can be modified for 
higher resolution (Fig. 
2). A JFET-input op 
amp (LT1462) amplifies 
the signal before de¬ 
modulation for good 
noise performance, and 



It’s a fact! With Mini-Circuits new POS family of shielded, laser sealed 
voltage controlled oscillators, you pay less and get more...Superior Mode , 
Performance, Top Notch Quality, and Value Pricing. Features include wide pos-50 
band models with typically octave bandwidths and linear tuning. Low SSB 
phase noise characterized at 100Hz to 1 MHz offsets. Excellent harmonic 
suppression typically more than 30dB below. RF power output of +7dBm, 
excellent for driving level 7 mixers. Miniature size occupying only 0.4”x0.8” 

POS-75 
POS-100 
POS-150 
POS-200 
POS-300 

board space. Hermetically sealed and ruggedly constructed for 
tough environments. And best of all, these extremely reliable, high 
performance VCO’s are affordably priced from only $11.95 each (qty.5-49). 
Call Mini-Circuits today for guaranteed shipment within one week. 
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25-50 
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Mini-Circuits...we’re redefining what VALUE is all about! NEWP0S-1400 975-1400 
NEWPOS-2000 1370-2000 

Phase Noise Harmonics 
(dBc/Hz! (dBc) 

SSB@10kHzTyp. Typ. 
-110 -19 
-110 -27 
-107 -23 
-103 -23 
-102 -24 
-100 -30 
-98 -28 
-93 -26 
-85 -21 
-84 -23 
-90 
-95 -11 
-95 -11 

Current (mA) Price 
@+12VDC (Qty.5-49) 
Max. $ ea. 
20 11.95 
20 11.95 
20 11.95 
20 11.95 
20 11.95 
20 13.95 
20 13.95 
20 13.95 
22 14.95 
22 16.95 
30* 14.95 
30* 14.95 
30* 14.95 

DESIGNER’S KITS: 
K-POS1 $124.95 (contains 1ea. all models except POS-1060 to -2000). 
K-POS2 $79.95 (contains 1ea. all models except POS-75,-150,-300, -1060 to -2000) 
K-POS3 $79.95 (contains 2ea. models POS-1060,-1400,-2000). 

★Max. Current (mA) @ 8V DC 
Notes: Tuning voltage 1 to 16V required tc cover freq, range. 1 to 20V for POS-1060 
to -2000. Models POS-50 to -1025 have 3dB modulation bandwidth, 100kHz typ. 
Models POS-1060 to -2000 have 3dB modulation bandwidth, 1 MHz typ. 
Operating temperature range: - 55°C to +85°C. 
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the integrator’s output is attenuated 
by RI and R2 to increase the sensi¬ 
tivity of the circuit. 

If ACx « Cx, and Cref = Cx, then: 

Vout-Vref=Vref(ACx/Cref)[(Rl + 
R2)/R2] 

With Cref = 50 pF, the circuit has a 
gain of 5 V/pF and can resolve 2 fF. 
Supply current is 1 mA. The synchro¬ 

nous detection makes this circuit in¬ 
sensitive to external noise sources 
and, in this respect, shielding isn’t ter¬ 
ribly important. However, to achieve 
high resolution and stability, care 
should be taken to shield the capaci¬ 
tors being measured. This circuit was 
used for the fluid-level detector men¬ 
tioned previously by putting a small 
trim capacitor in parallel with Cref to 
adjust offset and by trimming R2 for 

proper gain. 
Bridge circuits are particularly 

suited for differential measurements. 
When Cx and Cref are replaced with 
two sensing capacitors, these circuits 
measure differential capacitance 
changes, but reject common-mode 
changes. CMRR for the circuit in Fig¬ 
ure 2 exceeds 70 dB. In this case, how¬ 
ever, the output is linear only for small 
relative capacitance changes. □ 

CIRCLE 

522 Generate Auxiliary Bias For LCD JOHN WETTROTH. Maxim Integrated Products, 120 San Gabriel Dr., Sunnyvale, CA 94086; (408) 737-7600. 

This single-cell boost con¬ 
verter can generate two 
supply voltages commonly 
needed in pagers and other 

portable instruments with small, 
graphic LCDs. The first is a regulated 
3.3 V at 100 mA, and the other is a 
regulated negative output suitable for 
use as an LCD bias voltage. Overall 
efficiency is about 80%. 

The main 3.3-V supply is provided 
by a boost converter (ICI) operating 
in its standard configuration (see the 

nation) as an on/off controller for QI. 
Usually, the input (LBI) monitors a 
positive battery voltage and drives 
the output (LBO) low when LBI 
drops below 1.25 V. In this circuit, the 
R1/R2 divider holds LBI between 
VcTRL(normally 3.3 V) and the LCD 
bias output (normally -8 V). The RI 
and R2 values are chosen such that 
LBO turns off when the LCD bias 
becomes too negative (and pulls the 
LBI voltage below 1.25 V). Load cur¬ 
rent then causes the LCD bias to drift 

upward (toward 0 V) until LBI ex¬ 
ceeds 1.25 V, which causes QI to turn 
on again. 

The bias output makes excursions 
above and below its nominal value, 
producing a ripple voltage whose fre¬ 
quency depends on the size of the out¬ 
put filter capacitor, the output load, 
and the hysteresis in ICl’s low-bat¬ 
tery comparator. This frequency is 
about 150 Hz for the circuit shown, 
and the hysteresis (about 25 mV) 
dominates ripple magnitude. Multi-

figure). The auxiliary bias 
voltage is provided by an 
extra flyback winding (the 
T1 secondary), and is regu¬ 
lated via QI and the low-
battery detector internal to 
ICI. 
As the battery dis¬ 

charges, its declining termi¬ 
nal voltage causes a decline 
in the voltage induced in the 
flyback winding. At mini¬ 
mum battery voltage (0.8 
V), the T1 primary sees 3.3 
V - 0.8 V = 2.5 V, so the 6:1 
turns ratio produces 6(2.5) = 
15 V in the secondary. At 
maximum battery voltage 
(1.65 V), the primary sees 
only 1.65 V, producing 9.9 V 
in the secondary. MOSFET 
QI stabilizes this output by 
interrupting the secondary 
current, introducing the 
regulation necessary to gen¬ 
erate a constant negative 
output. 
The regulator employs 

ICl’s low-battery detector (a 
comparator/reference combi-ITHIS SINGLE-CELL CONVERTER establishes a 

regulated Vcc (3.3 V or 5 V) and a regulated, negative, LCD-bias 
voltage (-8 V). 

plied by the R1/R2 ratio, the 
hysteresis results (for -8 V/l 
mA out) in a ripple amplitude 
of about 100 mV. Ripple is 
essential to operation in this 
hysteretic converter, so it 
can’t be reduced directly. 
Most LCDs are very forgiv¬ 
ing of bias ripple. However, 
it can be minimized by add¬ 
ing an RC network or linear 
regulator at the negative 
output. 

A logic signal at the “LCD 
ON” terminal provides a 
means to enable and disable 
the negative output. This 
signal voltage also sets the 
feedback level, so it should 
have a full CMOS swing. In 
addition, a variable voltage 
at “LCD ON” can be applied 
to make the output variable. 
Voltages below 1.25 V turn 
the output off, and voltages 
greater than 1.25 V change 
the output with a slope of -
R1/R2 times (Vin - L25 V), 
with an offset of 1.25 V. This 
variable input, generated by 
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a low-power digital-to-analog con¬ 
verter or the filtered PWM output 
from a microcontroller, can vary the 
LCD contrast in response to a change 
in temperature or viewing conditions 

(see the Vo equation in the figure). 
The main voltage can be changed 

from 3.3 V to 5 V by grounding the 
3/5 terminal on ICI. In that case, the 
turns ratio should be reduced to 3:1 

because the highest battery voltage 
will induce 3.35 V in the T1 primary. 
And, of course, RI and R2 should be 
adjusted to obtain the desired level 
of negative output. □ 

CIRCLE 

523 SLIC Supply Uses Stock Transformer 
DARRYL PHILLIPS. Maxim Integrated Products, 120 San Gabriel Dr., Sunnyvale, CA 94086; (408) 737-7600. 

Anew multi-winding trans¬ 
former (configurable by 
the user for a variety of ap¬ 
plications) enables an in¬ 

verting controller to produce the high 
negative voltages required by an 
ISDN board or other telephone line 
card (see the figure). 

Such line cards employ a sub¬ 
scriber-line interface circuit (SLIC) 
such as the 79R79 ringing SLIC from 
AMD. This IC generates the off-hook 
and on-hook signal transmission, 
ring-tone generation, and ring-tip de¬ 
tection that constitute an analog tele¬ 
phone interface. For off-hook signal 
transmission, it requires a tightly 

regulated -24 V or -48 V, and to gen¬ 
erate ring tones it requires a loosely 
regulated -70 V. The “5-ringer-equiva-
lent” requirement demands 9 to 10 W 
from the -70-V output, which trans¬ 
lates to a full-load lout of about 150 mA. 

ICI is an inverting switching regu¬ 
lator that usually converts a 3-V to 
16-V input to a fixed output of -5 V 
or an adjustable output. In the circuit 
shown, three pairs of windings in se¬ 
ries (provided by a single, off-the-
shelf, multiwinding transformer) en¬ 
able ICI to generate the high volt¬ 
ages needed by a SLIC IC (DI). 

Connecting a diode and output ca¬ 
pacitor (C7,C9) at the first or second 

pair of windings produces -24 V (as 
shown) or -48 V, respectively. Feed¬ 
back to the IC via RI and R2 achieves 
tight regulation at this output. The 
transformer turns ratios establish a 
loose regulation at the -70-V output. 

The circuit can service a five-tele-
phone load (10 W) from an input of 12 
V, ±10%. It operates down to 3 V and 
produces about 2.4 W at 3.3 V and 3.9 
W at 5 V. The -70-V output depends 
on cross-regulation with respect to 
the -24-V output, and is therefore af¬ 
fected by relative loading on the two 
outputs— i.e., whether one is heavily 
loaded and the other is lightly loaded, 
or vice versa. 

Multifilar transformer 
windings improve cross-regu¬ 
lation by increasing the volt¬ 
age coupling between outputs 
and by reducing the voltage 
spiking caused by leakage in¬ 
ductance. Cross-regulation 
also is improved by connecting 
the -70-V output’s filter ca¬ 
pacitor (C8 and CIO) to the -
24-V output instead of ground. 
This connection also simplifies 
the board layout and enhances 
stability. 

The circuit is optimized for 
compact applications, and pro¬ 
duces a worst-case ripple volt¬ 
age at the -24-V output of ap¬ 
proximately 200 mV p-p. To 
reduce this ripple, increase 
the capacitor values and use 
low-ESR, through-hole filter 
capacitors (e.g., the Sanyo 
MV-GX series). To prevent in¬ 
terference, place the dc-dc 
converter on a corner of the 
board opposite the sensitive 
audio circuitry. Cross-regula¬ 
tion graphs and a tested pc-
board layout are available on 
request from Maxim’s applica¬ 
tions department. □ 

Input 3 V to 15 V. 12 Vt 10% for frve-phone load 

DUAL POWER-SUPPLY OUTPUTS for a ringing SLIC 1C (not shown) can be derived 
from a single inverting controHer (ICI) by connecting several windings in an auto-transformer 
configuration. 
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EMBEDDED/COMPUTER SYSTEMS 
_A SPECIAL EDITORIAL FEATURE 

MEETING THE STANDARD 

Embedded PC Cards 
VAUGHAN WESSON and CAMERON BRICKER, SEISMOLOGY RESEARCH CENTER, RMIT 

The PC Card Standard defines the soft¬ 
ware and hardware aspects of an imple¬ 
mentation. In the defined multilevel 
software architecture, the lowest level 
is called Socket Services. Above this is 
Card Services (CS), then the applica¬ 
tion software. Socket Services and CS 
are each described in the standard. 

Other pieces of the PC Card software include the Meta¬ 
format Specification, which describes the implementa¬ 
tion of the Card Information Structure (CIS) on PC 
Cards; the Media Storage Formats specification, which 
describes how data is formatted on the cards; the PC 
Card ATA specification, which details the requirements 
when implementing ATA-protocol mass-storage de¬ 
vices; and the XIP specification, which describes a 
method of directly executing code from a PC Card. 

Because the software described here was written in 
C++, each of the Socket and Card Services was imple¬ 
mented as a class. The CS implementation also employed 
other classes to represent things such as sockets, cards, 
and clients. Each service is implemented as a method of 
the class and contains a variable number of arguments 
rather than a fixed structure. 

The code is run under a real-time multitasking operating 
system. Generally, each client is a separate task that calls 
methods of the CS. These methods run as part of the client 
task. Card Services also has its own task that executes the 
event-handling code in response to status changes. 

Socket Services provide a hardware-independent set of 
services to the higher software layers. All hardware depend¬ 
encies should be contained in the Socket Services layer. 

Card Services is more complex than Socket Services. 
It manages access to a number of resources, and also 
performs callbacks to client code. Client handling covers 
the methods to add, remove, and search for clients. Each 
client is represented as an instance of the client class and 
a number of linked lists help keep track of the existing 
clients. Configuration methods include registering and de¬ 
registering clients, requesting and releasing exclusive use 
of resources, and generally modifying configurations. 

The event handling code is what copes with status¬ 
change events. The three events that can trigger the CS 
task are a time expiration, a card-status change, and a 
client request to perform an operation. A group of routines 
return information about the CS itself, as well as about 
clients, configuration information, or general status. An¬ 
other group of methods relate to requesting and releasing 

access to I/O, interrupt, and window resources. Again, a 
linked list of window objects helps manage these requests. 

A group of routines is supplied to access the PC Cards’ 
memory. These provide open, close, read, write, and copy 
routines that are typically used by higher level device¬ 
driver code. These routines must be aware of the memory 
type installed in the card and use the appropriate Memory 
Technology Driver (MTD) to perform the memory access. 

Finally, there’s a series of methods related to tuple han¬ 
dling. The basic routines traverse the tuple chain, searching 
for particular tuples. Higher level routines find the partition 
and region information and verify a tuple chain’s validity. 

Clients can register to be notified by Card Services 
when certain events occur. The notification is performed 
by a callback to the client’s code. Most of the events cor¬ 
respond to status changes on the cards. Other events are 
reported on card insertion and removal. 

The callback is performed as a normal function call to 
the address obtained upon client registration. In a multi¬ 
tasking environment, it is executed as part of the CS task, 
not the task that the client belongs to. 

MTDs are used by Card Services to access memory 
devices on the PC Cards, assuming that an MTD will be 
provided for each type of memory to be encountered. All 
implementations must provide an MTD for SRAM de¬ 
vices. Other MTDs are provided for bulk-flash devices and 
ATA interface cards. For flash cards, the device-read por¬ 
tion uses the standard SRAM read routines, but the write 
and erase portions are specific to the types of supported 
flash memory. For ATA-based cards, read and write are 
performed a block at a time. 

An enabler is a piece of code that understands how to 
configure a specific family of PC Cards, and is implemented 
as a CS client that is notified when a new card is inserted. 
The enabler determines whether the card is controllable. If 
it is, the enabler configures the card, and in a system-specific 
manner, notifies the system that the new device is available. 

The Metaformat specification outlines the various tuples (and 
their formats) used within a CIS. A number of them relate to 
memory cards that describe items like the geometry of the 
memory devices (its width and the block size of flash devices), 
the data-recording format, and the file system employed (if any). 

A DOS-compatible file system is provided on most memory¬ 
based cards. For SRAM- and ATA-based cards, this is reason¬ 
ably simple to implement. Flash cards have two options: Use 
a flash transition layer (FTL) to map block-read and -write 
requests to operations on the underlying flash devices; or use 
an alternative file system suited to flash devices. 
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■ SURGE AND TRANSIENT PROTECTION 
fined signal, PIPE#, is used for 
AGP read and write requests, 
similar to how FRAME# is used 
during the PCI address phase. 
The AD and C/BE# buses carry 
address and command informa¬ 
tion in the AGP request phase, 
and data- and byte-enable in the 
AGP data phase. The maximum 
AGP pipeline depth is deter¬ 
mined at configuration time by 
the AGP master and target. 

AGP bus accesses are handled 
as 32-bit memory reads and writes. 
AGP memory addresses are al¬ 
ways aligned on Q-word bounda¬ 
ries. The length of an AGP access 
is defined by the AD bus’ three 
LSBs during the AGP request 
phase. The remaining 29 bits point 
to the memory address in the Q-
word. The C/BE# bus in the re¬ 
quest phase contains the bus 
commands, including Read and 
Write, high-priority Read and 
Write, long Read, long high-prior¬ 
ity Read, Flush, and Fence. The 
high-priority accesses (Read and 
Write) are the same as the low-pri¬ 
ority accesses except that high-pri¬ 
ority transfers must be done within 
the maximum latency window. 

The long Read is the same as 
Read except that its length is four 
times longer than a normal read. 

Flush, which is used for syn¬ 
chronization, ensures that the 
AGP master’s transactions are 
visible to the system. When the 
Flush command is executed, the 
master issues a synchronization 
event, such as requesting an inter¬ 
rupt or setting a flag. Flush occu¬ 
pies one slot in the AGP pipeline. 
Fence creates a boundary in an 
AGP access stream to prevent a 
write-pass-read from occurring. 

The AGP request and the asso¬ 
ciated data may be disconnected 
by other AGP operations. For ex¬ 
ample, the AGP master can send 
the second request before it re¬ 
ceives the first requested data. Or¬ 
dering rule should be followed by 
AGP accesses to ensure that the 
requesters get the correct data. 

The four ordering rules apply 
only to AGP transactions within 
the same priority (low or high). 
Rule One: Read data returned 
from the target is in the same or¬ 
der as read requests initiated by 
the master. Rule Two: The target 
processes the write operations in 

2. For a 
charger/adapter in 
the typical mobile de 
vice, TVS diodes con¬ 
nected between the 
signal line and 
ground serve as par¬ 
allel protection ele¬ 
ments. In this case, 
as the transient volt¬ 
age rises above the 
operating voltage of 
the device, the TVS 
becomes a low-im¬ 
pedance path to di¬ 
vert the transient to 
ground. 

the same order as write requests 
initiated by the master. Rule 
Three: An AGP write access may 
bypass previously generated 
AGP read accesses. Rule Four: 
Data returned for an AGP read 
request is coherent with previous 
write requests by the master. 

For example, in the master re¬ 
quest queue sequence of “Write A, 
Write B, Read C, Write D. Read E,” 
where they all access the same ad¬ 
dress, the final data in that location 
is written by Write D (Rule Two). 
The data returned from Read E is 
what is written by Write D (Rule 
Four). The data returned for Read 
C may be what was written by 
Write B or Write D. if Write D by¬ 
passes Read C (Rule 3). 

The data returned for Read C is 
ahead of the data from Read E 
(Rule 1). If avoiding write-pass-
read is required, it may be disabled 
by using the Fence command via 
the master, or prevented by delay¬ 
ing the next write request until all 
previous read data is returned. 
Write-pass-read is useful in taking 
full advantage of the AGP's deep 
pipeline because the write data 
isn’t delayed to queue into the 

AGP target -——► AGP master 
I Graphics 

AGP interface AGP sequencer interlace 3D graphics engine 
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they sell is not what you expected to get. 

Quicklogic 
Leading The Revolution in FPGAs 

1-800-842-FPGA 
email: info@qlogic.eom http://www.quicklogic.com 
In Europe, call +49 (89) 899 143 28 or fax +49 (89) 857 77 16. 

©1996 QuickLogic is a registered trademark of QuickLogic Corporation. All other 
trademarks are the property of their respective companies. j^|.' SERVICE 188 

QL2009 QL2007 QL2005 

Avail. Gates 9K-11.5K 7K-9K 5K-6.5K 
Max. FFs 1236 912 636 
Logic Cells 672 480 320 
I/Os 228 Í92 156 
Available Now Now Q4/96 



SURGE ANO TRANSIENT PROTECTION ■ 
pipeline by read transactions 
which may have long latency. 

Unlike PCI. the AGP flow con¬ 
trol is based on “blocks of data” 
instead of individual data. There 
are two kinds of blocks: initial and 
subsequent. Transactions with 32-
byte or less data have only initial 
blocks, while those with more 
than 32 bytes contain both initial 
and subsequent blocks. 

Both the master and the target 
can throttle the read transaction 
by inserting wait states after each 
transferred 32-byte block. A 
throttle point (TP) is defined as 
two clocks prior to the start of 
next subsequent block’s transfer. 
There’s one throttle point for 
every 32 bytes. If the TRDY# and 
IRDY# signals are asserted by 
the target and master, respec¬ 
tively, at the throttle point, the 
subsequent block is transferred 
without delay. Otherwise, wait 
states are inserted between the 
previous block and the sub¬ 
sequent block. TRDY# and 
IRDY# are meaningless if they 
occur between throttle points. For 
write transactions, the master 
can’t throttle the transaction be¬ 
cause the master knows the size 
of the data transfer. Only a target 
can throttle the write transaction 
by controlling the TRDY# signal 
at the throttle point. 

The AGP specification states 
that there are two exclusive meth¬ 
ods to enqueue AGP requests. The 
master must use either the AD and 
C/BE# buses or sideband (SBA) 
signals. The specific method used 
by both the AGP master and target 
is determined during system in¬ 
itialization. For the AD bus trans¬ 
action, the AGP master sends an 
AGP request to the target through 
the AD and C/BE# buses. 

In order to fully utilize the 
AD bus, the AGP protocol de¬ 
fines optional sideband signals 
SB Ao-7 to de-multiplex address 
pins from data pins. The AD 
pins can’t be used to send re¬ 
quests to the target in sideband 
transfer mode. However, data 
can be transferred on the AD 
bus. AGP requests are trans¬ 
ferred on the SBA bus only. 

The sideband address port 
only has 8 pins. Consequently, 
an AGP request must divided 
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into three portions: low-order ad¬ 
dress bits and transfer lengths, 
mid-order address bits and com¬ 
mands, and high-order address 
bits. The last two portions are 
loaded into two registers and up¬ 
dated only when changed from 
the previously request. When 
data is highly localized, only low 
address bits change and need to 
be transferred, minimizing the 
traffic on the SBA. The master 
doesn’t transfer the high-order ad¬ 
dress and command each time, in¬ 
stead, each portion is transferred 
through a separate SBA operation. 

The SBA operations transfer 
16-bit data in two 8-bit phases. 
Two clocks are required to trans¬ 
fer one SBA operation in stand¬ 
ard clock mode, and one clock in 
2X mode. System-memory ac¬ 
cesses are enqueued only when 
the master issues a low-order ad¬ 
dress portion. There’s no restric¬ 
tion on the relative ordering of 
three SBA operations. 

The 3D engine uses system 
memory for all three-dimensional 
data storage (Fig. 2). Several 3D 
graphic operations run through the 
AGP interface. The engine reads 
the display list through the AGP 
bus, processes the data, then gen¬ 
erates texture_read, Z_read (if Z is 
enabled), and color_read (if blend¬ 
ing is enabled) requests to read tex¬ 
ture, Z, and color data from system 
memory. After processing, the data 
is returned to system memory. 

The taiget device can read status 
and read-write configuration regis¬ 
ters inside the engine with PCI-only 
bus transactions. Traffic on the AGP 
can be a mix of interleaved AGP 
and PCI transactions. 

T. Chan, Director of Engineer¬ 
ing, holds a PhD from the Uni¬ 
versity of Arizona, Tucson, Ariz. 
Jim Soong, a Design Manager, 
holds an MSEE degree from Ari¬ 
zona State University, Tempe, 
Ariz. Hong Jun Shu, a Design 
Engineer, holds an MSEE de¬ 
gree from Rensselaer Polytech¬ 
nic Institute, Troy, N. Y. 

HOW VALUABLE? 
HIGHLY CIRCLE 534 
MODERATELY CIRCLE 535 
SLIGHTLY CIRCLE 536 

MPC 860 TOOLS 

SuperTAP™ Advanced 
Development Tool 

The new SuperTAP™ Advanced 
Development Tool for MPC860 
offers all the features of a full-
scale emulator at a fraction of the 
price. A small, hand-held device 
incorporates 32K. of real-time 
trace memory, a sophisticated 
event detection system and up to 
8 MB of overlay memory. The 
SuperTAP employs Non-Stop 
Emulation™ and Transparent 
Breakpoints™ to facilitate debug¬ 
ging in real-time applications. 
SuperTAP also provides the abil¬ 
ity to debug and profile task-based 
applications using WindRiver and 
ISI Real-Time kernels with an 
add-on package called RTOS-
Link™. 

Applied Microsystems Corp. 
Call 1-800-426-3925, browse 
http://www.amc.com, or e-mail 
info@amc.com. reader SERVICE 102 

CodeTAP* Compact Emulator 

The CodeTAP* Compact Emula¬ 
tor for MPC 860 is designed as a 
step up for software developers 
who currently use software moni¬ 
tors. It includes the most-used 
emulation functions at a price well 
below full-scale emulators. Its 
small size suits the CodeTAP 
emulator to both desktop and field 
use. Integration with WindRiver’s 
Tornado debugger means users 
don’t have to link code, write driv¬ 
ers, reserve interrupts, or modify 
hardware. Using the CodeTAP 
emulator with other instruments is 
possible through external triggers 
for breakpoint input and run/ 
pause output signals. 

Applied Microsystems Corp. 
Call 1-800-426-3925, browse 
http://www.amc.com, or e-mail 
info@amc.com. READER SERVICE 103 
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Introducing a Powerful Team That Can Help You 
Slash MPC 860 DevelopmentTime and Costs. 

Applied Microsystems Corporation products and services cover 

the full development cycle for PowerPC. Applied expertise helps you 

pull it all together with seminars, training, consulting and support. 

Design: Speed up system partitioning with Eogfei" and VSP-TAP 

Debugging: Accelerate software and hardware development with 

SuperTAP, “ CodeKP® and NetROM ’ 

Testing: Improve software quality and performance with CodeTEST ' 

READER SERVICE 111 

Call Now 1-800-426-3925 
for FREE White Papers on cesigning with the 
MPC 860, and on choosing design, debug 
and test tools. Or visit our home page at 

www.amc.com. 

J'S Applied Microsystems Corporation 
European Distributor: Applied Microsystems UK and Europe. 

Tel: +44 (0) 1296-625461 Fax: + 44 (0) 1296-623460 ; 

Germany Tel: +49 (0)89-427-4030, Fax: +<*9 (0)89-427-40333; 

France Tel: +33 (0) 1644-63000 Fax: +33 (0) 1644-60760. PowerPC 

is a registered trademark of International Business Machines Corp 

and is used under license therefrom. Designated trademarks and 

brands are the properties of their respective owners. 



SYSTEM DESIGN PRODUCTS 

▼ TOUCHSCREEN WORKS 
THROUGH 1 IN. OF GLASS 

Touchscreens can be used in completely 
new applications thanks to a new prod¬ 
uct from MicroTouch Systems. The 
ThruGlass is a touchscreen capable of 
sensing a touch through 1 in. of glass, 
such as a store window. It also works 
through plastic or any other non-con-
ductive material. The ThruGlass touch¬ 
screen mounts to the inside of the 
window in front of a display, and oper¬ 
ates like a traditional touchscreen. Us¬ 
ers simply touch the window glass to 
interact with the system. The device is 
based on a projected-capacitive tech¬ 
nology that projects a low-voltage field 
through the window glass. When the 
user touches the window, minute 
changes in the field are detected. 
ThruGlass supplies a resolution of 1024 
by 1024 touch points and is sensitive 
enough to operate when the user is 
wearing gloves. The current model fits 
a 17-in. display. Other sizes will be avail¬ 
able shortly. It ships with all the nec¬ 
essary software drivers. A single unit 
sells for $995. Large-quantity dis¬ 

counts are available. 
MicroTouch Systems Inc. 
300 Griffin Brook Park Dr. 
Methuen, MA 01844 
(508) 659-9000 
► CIRCLE 592 

▼ TINY 486 BOARD SUITS 
EMBEDDED APPLICATIONS 

Embedded applications requiring the 
power of a 486 microprocessor can take 
advantage of the Biscuit PC Series. The 
boards are built with integrated PCI 
and an enhanced IDE hard-disk-drive 
interface, as well as a Super VGA-flat-
panel controller or Ethernet. Suitable 
applications include medical computing 
devices, point-of-sales terminals, or in¬ 
dustrial machinery. Measuring 4 by 5.7 
in., the Biscuits OCs include dual serial 
ports, a multimode parallel port, four-
channel digital I/O, and connectors for 
a keyboard and mouse. Expansion is 
handled using a PC/104 interface. 
Based on the PC/AT architecture, the 
boards are compatible with off-the-
shelf software. Power-saving modes 
are supported for peripheral devices. 

Prices start at $166. 
American Adrantech Corp. 
750 East Arques Ave. 
Sunnyvale, CA 94086 
(408) 245-6678 
► CIRCLE 593 

▼ KEYBOARD MODULE REPLACES 
DISCRETE COMPONENTS 

Chip-on-board technology is employed 
in a keyboard electronic module devel¬ 
oped by Zilog Inc. With the module, 
keyboard manufacturers can purchase 
a complete, fully tested, cost-effective 
device, resulting in a shorter lead time 
and reduced manufacturing costs. The 
module replaces a host of discrete 
parts. In the module’s assembly proc¬ 
ess, the keyboard controller die is 
mounted directly onto the pc board. 
Other discrete components, such as re¬ 
sistors, capacitors, and LEDs, are sol¬ 
dered directly to the board. 

Zilog Inc. 
210 E. Hacienda Ave. 
Campbell, CA 95008 
(408) 370-8056 
► CIRCLE 594 

AMD 

AMO 

AMD 

AMD 

F3160 
40.090 

HUGHES NETWORK SYSTEMS 
Digital Satellite Communications 

KMC CONTROLS 
Process Control 
Communications 

AVAL COMMUNICATIONS 
Wireless Voice Communications 

IBM 
Disk Drive 

TADIRAN 
Communications 

AMD 

Silicon Applications 

DKE ELECTRONICS 
Fish Locator 

ONLINE DEVELOPMENT 
Process Control 

DIGI INTERNATIONAL INC. 
LAN Print Server 

BALDWIN PIANO & ORGAN COMPANY 
Keyboard Accessory 

A 
MICROPOLIS USA 
Disk Drive 

Nothing Succeeds Like Success. 
Today, 9 out of 10 Aml86/188* EM/ 
ES designs use CheckMate II 
emulators. Because CheckMate is a 
full featured, pocket-sized emulator. 
Guaranteed to run in target. At about 
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SYSTEM DESIGN PRODUCTS 

▼ VME BOARD HANDLES IMAGE 
AND GRAPHICS ROCESSING 

Three or four current boards can be 
replaced by the Eclipse, a VMEbus-
based graphics- and image-process¬ 
ing board. The board combines a TI 
TMS320C80 DSP processor with four 

32-bit parallel Advance Digital Signal 
Processors (ADSPs). all connected 
through a 4.2-Gbyte/s multiport 
crossbar switch. The end result is a 
performance level of 2 BOPS. The 
Eclipse board gains flexibility by em¬ 
ploying a multimaster VXbus, for 
high-speed video expansion. The 64-

bit bus connects to the on-board 
graphics output channel and two mez¬ 
zanine daughtercards. The on-board 
video display channel has 4 Mbytes of 
VRAM, controlled by a TI TVP3026 
video interface palette. Display 
length can be programmed for 8-bit 
indexed, 15-, 16-, or 24-bit true-color 
operation. Video outputs conform to 
RS343A, RS170, or STANAG 3350, 
with either synchronous on green, 
separate synchronizations, or a com¬ 
posite synchronization. The board op¬ 
erates with industry standard 
software tools and operating environ¬ 
ments. Available now, prices for the 
Eclipse graphics- and image-process¬ 
ing board start at $12,480. 

Radstone Technology Corp. 
50 Craig Rd. 
Montvale, NJ 07645 
(800) 368-2738 or 
(201) 391-2700 
► CIRCLE 595 

▼ EMBEDDED MOUSE SUITS 
INDUSTRIAL APPLICATIONS 

OEMs can easily evaluate the Hu-

laPont, touted as “a joystick for your 
finger.” A kit is available for designers 
that includes all the required elec¬ 
tronics, cables, documentation, and a 
software driver. A set of removable 
switches and buttons is included for 
testing purposes. The electronics con¬ 
sists of a sensor, the MouseCoder 
ASIC, and a compact pc board. The 
sensor offers 10 degrees of movement 
for positive motion control. According 
to the company, the sensor never 
wears out, making it suitable for in¬ 
dustrial applications. The software 
driver was developed such that the 
harder the sensor is pressed, the 
faster the cursor will move. This per¬ 
mits users to make small, precise 
movements. PC-based two- and 
three-button protocols are supported. 
A Sun-compatible version also is 
available. The HulaPoint evaluation 
kit sells for $150. 
USAR Systems Inc. 
568 Broadway, #405 
New York, NY 10012 
(212) 226-2042 
► CIRCLE 596 

half the cost of a box emulator. 
It all started in 1993. AMD 

introduced the Aml86K(25 MHz). And 
CheckMate delivered emulation 
support in less than a week, ki 1994, 

AMD and CheckMate worked to¬ 
gether on a 40 MHz version for IBM. 
Four months later, the 

Aml86vEM(40 MHz) and the 
CheckMate II-186EM were jointly 

introduced. 
So if you're interested in AMDx86 

success, call 800-769-9143. 
Beacon Development Tools. 

We illuminate you're code. 

BEACON 
DEVELOPMENT 
TOOLS 

Î3OT Northland Dr Ste 270, Austin. Texus 787'1.512-154-6211, 800769-9143, FAX 512-467-8960, info9beacontools.com Trademarks are the property of their respecto e holders. Ad • b-004 

READER SERVICE 119 
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• WORLD'S SMALLEST 

Embedded PC with 
Floating Point, 
Ethernet & Super 
VGA Only 4"x4" 

The PC/II + i includes: 

486DX™ CPU ct 25MHz or 

33MHz clock frequency 

Full 8K Caere with Floating Point 

Ethernet Local Area Network 

Locol Bus S*per VGA Video/LCD 

Up Io 2AABytes Flash™ with TFFS 

4 or 16M8ytes User DRAM 

PC/104 os ISA Bus compatible option (with adapter) 

4"x 4" Format; 6 watts power consumption at +5 volt only 

4Ö5DX and Flash are registered trademarks of Intel Corp 
as are PC, AT ol IBM, (negate! of Megalel Computer (19M6) Corp. (416)245-2953 

125 Wendell Ave. • Weston, Ont. • M9N 3K9 • Fax: (416) 245-6505 megatel* 
READER SERVICE 162 

KEY FEATURES 

mI • CANADIAN HEADQUARTERS: 616 Cure Botvin. Boisbr and, PQ. J7G 2A7 
M Tel: (514) 437-5682 - I -800-354-422J - fax: (514) 437-8053 

• UI HEADQUARTERS 7900 Glades Road. Boo Raton, fl »4)4 
I W; (407) 883-6191 - I-8OO-387-4222 - fax: (407) 883 6690 

• 5x86/486DX2/DX4 pP 

• Flat panelI  CRT SVGA support 

• / Mbyte video DRAM 

• Feature Connector for video 
overlay 

• IOBase-T I IOBase-2 
Ethernet Controller 

• Plug & Play Compatibility 

• 4 Mbyte Bootable Flash Disk 

• 728 Mbytes of DRAM 

• Local bus IDE hard disk 

• Flash BIOS 

• RTC with battery backup 

• PCI 104 compatible 

• Watchdog timer 

• Power failHow battery 
detector 

• Extensive power 
management features 

• ISA passive backplane 

TEKNOR designs and manufactures the 

world’s most advanced and reliable industrial 

SBC and systems. Call TEKNOR today at 

I -800-387-4222 for detailed product specs. 

VIHÊL8O6 
HALF-SIZE 5X86/ 
486DX2/DX4 SBC 

HALF-SIZE 5X86/486 
Highly integrated, versatile 
and powerful SBC with 

onboard Ethernet & VGA 

_ »Mum« 

UI 
READER SERVICE 197 

SYSTEM DESIGN PRODUCTS 

▼ DEVELOP IMAGE-
PROCESSING ALGORITHMS 

Designed as a development platform 
for image-processing algorithms, the 
heurisko is a multiplatform software 
tool that operates with ICC, a com¬ 
plete imaging computer on a single 
board. Many standard operating sys¬ 
tems are supported, including Win¬ 
dows, OS-9, and OS/2. The ICC is a 
standalone image processor with an 
integrated frame grabber available 
with one or two 68040 or 68060 proc¬ 
essors. The heurisko is built with a 
modular architecture for portability 
and flexibility. The user interface, in¬ 
terpreter-compiler, and image-proc¬ 
essing kernel are independent blocks. 
As a result, the heurisko can run on 
one computer or be split between 
CPUs. Prices for the basic heurisko 
package start at $2325. Complete sys¬ 
tems range from $8000 to $11,000. 

American Eltec Inc. 
101 College Rd. East 
Princeton, NJ 08540 
(609) 452-1555 
► CIRCLE 597 

▼ SBC CLAIMS LONG¬ 
TERM AVAILABILITY 

One of the key advantages of the EPC-
30 single-board computer is its long¬ 
term availability. Users typically 
employ such boards for many years, 
and in most cases, when they want to 
add boards to a system or replace de¬ 
fective units later, they find that the 
board is no longer in production, has 
been replaced by a higher cost alterna¬ 
tive, or hasn’t been replaced at all. That 
won’t happen with the EPC-30, accord¬ 
ing to its developers. The board is based 
on a 25-MHz Intel 386EX microproces¬ 
sor that has interfaces to the ISA bus 
and PC/104. The board also is built with 
the R380EX embedded system control¬ 
ler, a single-chip ISA bus controller that 
supplies a glueless I/O interface, as well 
as a DRAM controller, a keyboard¬ 
mouse controller, a real-time clock, an 
enhanced IDE interface, and power¬ 
management features. Other features 
include up to 20 Mbytes of DRAM and 
4 Mbytes of flash memory. Available 
now, the EPC-30 sells for $531 each in 
lots of 100. 

RadiSys Corp. 
15025 S. W Koll Pkwy. 
Beaverton, OR 97006 
(503) 646-1800 
► CIRCLE 598 
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Evaluation Kit. ENGINEERING 

You put the new design through an 

exhaustive battery of tests. You have the 

manufacturing documentation in place. 

916.757.3737 916.753.5141 FAX 

www.zwcrld.com 

But after only the second week in the 

field, customer service is scrambling to 

keep up with the failure calls. 

Now someone's talking downgrading 

specs or even doing a recall. Could you 

have tested more? 

Maybe not more tests, better tests. 

You should have tested your design with 

the highest power, most accurate and 

versatile amplifiers made ...Techron. 

Techron amplifiers offer current and/or 

voltage sources from 50-2800 watts RMS 

(even greater when you link units). Wide 

bandwidths, low distortion, low noise, fast 

slew rates, and extremely low output 

impedance deliver the performance you 

need for rigorous testing in a wide range 

of environments. 

And with front panel 

indicator lights, you 

get a quick assessment 

of operation conditions. 

To see ways a Techron amplifier can 

improve your test reliability, call us at 

1-800-933-7956 with your load specifi¬ 

cations and let our applications engi¬ 

neers find a solution to your industrial 

amplifier needs. 

You won't recall why you ever 

considered another industrial amplifier. 

"The new design isn't meeting spec. 
We've had our second field failure this week. 

"Don't worry... 
you can always do a recall." 

TECHION 
P.O. Box 1000 / Elkhart, Indiana 46515-1000 

FAX: 219-294-8328/ E-Mail: techron@crownintl.com 

Visit our web site at: www.techron-amps.com 

READER SERVITE 196 
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SYSTEM DESIGN PRODUCTS 

▼ WORKSTATION'S CPU 

■ SURGE PROTECTION ■ 

134 

1. An essential ele¬ 
ment in any portable 
device design, surge 
protection devices 
come in many 
shapes and forms. 
Choosing one re¬ 
quires careful evalu¬ 
ation of device 
parameters against 
circuit operating con¬ 
ditions. 

level. Here, transient voltages 
generally range from tens to 
thousands of volts with currents 
usually in the tens to hundreds of 
amperes. With the industry’s 
transition from ICs operating at 
5 V to sub 3 V, the possibility of 
damage to these new ICs is sig¬ 
nificantly increased. This is par¬ 
tially due to this new generation 
of ICs having smaller geometries 

uncommon for a person to de¬ 
velop voltages as high as 15 kV. 
If the discharge path includes 
semiconductor-based equipment, 
catastrophic or latent damage 
may occur. 

Inductive switching: If the cur¬ 
rent flow through an inductive 
load is interrupted, a voltage is 
induced by the collapse of the 
magnetic field. This voltage is 
defined by Faraday’s law of in¬ 
duction: 

V = —Nd0/dt 

where V = Voltage (in volts), 
N = the number of turns in the 
winding, and d(j)/dt = the change 
in the magnetic flux per unit time. 

An inductive switching tran¬ 
sient occurs when a reactive load, 
such as a motor or relay, is turned 
off. This may be due to the nor¬ 
mal opening and closing of a 
switch or to a total power failure. 
The result is usually a high-
power impulse for a very short 
period of time, which can pro¬ 
duce a catastrophic or latent fail¬ 
ure within an IC. 

Lightning, ESD, and inductive-load switching all can produce 
electrical transient pulses charac¬ 
terized by high dv/dt that may 
cause electronic component and 
system failures. For example, in 
the case of an ESD pulse, al¬ 
though it contains little energy, 
the extremely fast rise time and 
high overvoltage can cause cata¬ 
strophic destruction of semicon¬ 
ductor components resulting 
from arcing or heating. Arcing 
occurs as a result of the high 
static potential of ESD. Conse¬ 
quently, in MOS circuits, an elec¬ 
trostatic potential can punch a 
hole through the oxide layer and 

destroy the high-speed input-gate 
structure. 

Once the dielectric field 
strength has been reached, over¬ 
heating and destruction occur 
when even small amounts of en¬ 
ergy are dissipated through the 
oxide layer. The failure level of 
bipolar and CMOS ICs is gener¬ 
ally less than 2000 V. In these 
instances, ESD damage can lead 
to immediate or subsequent fail¬ 
ures that are not always cata¬ 
strophic. These may show up as 
hard-to-find intermittent soft¬ 
ware bugs, signal timing errors, 
or random memory errors. 

Clearly, the exact magnitude of 
a transient voltage depends upon 
several factors. As a result, de¬ 
signers will have to consider the 
different types of protection lev¬ 
els required to ensure the correct 
protection device for the appro¬ 
priate conditions and applica¬ 
tions. 

In the case of mobile commu¬ 
nications, the main protection re¬ 
quirements will be at the board 

such as metal lines, gate widths, 
and oxides, that are less able to 
absorb energy. In addition, lower 
operating voltages mean greater 
susceptibility to even the smallest 
of spikes. In the mobile world, 
the proliferation of sub 3-V sys¬ 
tems is well under way, driven 
primarily by the need to have 
longer field operation from a sin¬ 
gle set of batteries. 

2. For a 
charger/adapter in 
the typical mobile 
device, TVS diodes 
connected between 
the signal line and 
ground serve as par¬ 
allel protection ele¬ 
ments. In this case, 
as the transient volt 
age rises above the 
operating voltage of 
the device, the TVS 
becomes a low-im¬ 
pedance path to di¬ 
vert the transient to 
ground. 

Standards for surge protection, apart from Europe’s IEC-
1000-4 (formerly IEC-801), are 
in existence to ensure transient 
immunity. These include Bell¬ 
core 1089, FCC Part 68, and ITU 
K.17-K.20. Unlike the other 
standards, IEC-1000-4 applies to 
any electronic/electrical product. 
In effect since the beginning of 
this year, the standard is enforced 
and policed by the manufacturers 
and users within the European 
Community. Noncompliance is 
not tolerated. Penalties for viola¬ 
tion include large fines and pos¬ 
sible prison terms for senior 
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"Every time I need 
'custom' interconnects, 
I go straight to my 
ARIES catalog. " 
THE PROBLEM 

"Management wanted the new prototype in production ASAP...or 
sooner. But with all the weird interconnects involved, a custom order 
would’ve killed the project schedule...and the budget! 

1 THE SOLUTION 
"Then a co-worker wised me up to Aries. Their catalog listed every one 
of my 'Martian' interconnects...as standard products. 

L A 42-pin test socket. A 40-conductor 
staked flex jumper. Sockets for 
mounting LEDs. And a lot more. 
Now I turn to Aries first. Only B

thing is...I can't imagine 
what they consider ' 
custom’!" 

“Glad 1 thought of that!” 

P.O. Box 130 Frenchtown, NJ 08825 
(908) 996-6841 FAX (908) 996-3891 
e-mail: info@arieselec.com 

Visit us on the Web: www.arieselec.com 

ISOW 

THE PROOF . 
Find it in the Aries Catalog...on the Internet...or via 
fax-on-demand at (908) 996-6841. Whether it's a 
48-pin/.600 socket, a 22-conductor/.100 center 
fusion bonded cable jumper, or a DIP ejecting socket, 
we'll probably have what you need. Looking for 
something really wild? Ask about our custom orders; 
we'll have pricing and delivery schedules to you FAST. 

Sensible Solutions... Fast! 
READER SERVICE 237 



I 

This is an advertisement for co 

High performance electronics and the high-frequency transfer of data in tele¬ 

communications are dealing with ever greater volumes of data. This also 

means ever-increasing demands being made on socket connectors. Starting 

with what originally were very simple mechanical connectors ERN I has deve¬ 

loped high-pole systems which offer connection reliability are simple to 

assemble and possess superior electrical properties: ERmet socket connec¬ 

tors. 

With ERmeJ socket co 

comes from Sseries of 

The special feature of ERmet socket connectors is their optimum signal and 

transmission response which transfers data without any time delay or signal 

loss, without any reciprocal influence or other electro-magnetic interference. 

We are able to achieve this thanks to special design feature such as constant 

geometric conditions and conductor cross-sections as well as pseudo-coax 

arrangements of signal and earth-conducting pins. 

responses of a wide variety of connector systems in 

the pico second range. These test results form the 

basis for simulation models which enable us to calcu¬ 

late the response of our socket connectors during the design phase itself. We

can therefore reduce the development times and adapt our systems on a J 

more targeted basis to meet the tasks required by our clients. 

ectors we havenit actual y superseded the laws of 
on the way they are translated. The basis for this 

ensive test programs on the 

D-73099 Adelberg 

Germany 

Phone: ++49 71 66 50-0 

Fax: ++49 71 66 50282 

Singapore 

Phone: ++ 65 83 50 949 

Fax: ++ 65 83 50 948 

Seoul 

South-Korea 

Phone: ++ 82 34 38 88 982 

Fax: ++ 82 34 38 50 855 

Phone: ++ 65 83 50 949 

Fax: ++ 65 83 50 948 



Further addresses can be found on the Internet under: http:Wwww.erni.com or on request. 

ERNI 
ntacts 

ERNI Components ERNI Components, Inc. 

1630 Oakland Rd Suite A 107 

USA-San José, CA 95131 

Phone: ++1 408 453 7077 

Fax: ++1 408 453 7078 

12701 North Kingston Avenue 

USA-Chester, VA 23831 

Phone: ++1 804 530 5012 

Fax: ++1 804 530 5232 
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SURGE PROTECTION 
company executives in compa¬ 
nies that fraudulently claim com¬ 
pliance. 

IEC-1000-4 is divided into six 
parts. Part one is a general intro¬ 
duction, while three of the re¬ 
maining five parts deal with 
overvoltages caused by transients 
and are titled: 

• TEC-1000-4-2: Electrostatic 
Discharge (ESD). 

• IEC-1000-4-4: Electrical 
Fast Transient/Burst (EFT). 

• IEC-1000-4-5: Surge Immu¬ 
nity. 

In the case of portable equip¬ 
ment, the two most applicable 
standards are IEC-1000-4-2 and 
1000-4-4. IEC-1000-4-2 de¬ 
fines immunity requirements 
for ESD that can be coupled 
into the equipment directly or 
through radiation. Direct cou¬ 
pling includes any user-accessi¬ 
ble entry points such as I/O 
ports, switches, computer key¬ 
boards, panel displays, and 
equipment housings. Radiated 
coupling results from the dis¬ 
charge between two bodies that 
are external to the system. 

IEC- 1 (XX)-4-4 specifies the 
EFT threat in both power and 
data lines. EFTs occur as a result 
of arcing contacts in switches and 
relays, and are common in envi¬ 
ronments where electromechani¬ 
cal switches are used to connect 
and disconnect inductive loads. 
Further reading on this standard 
is recommended. 

Designing a system with appro¬ 
priate protection involves a 

comparison of device parameters 
with circuit operating conditions. 
Choose a device family whose 
stand-off voltage is equal to, or 
greater than, the nominal operat¬ 
ing voltage of the circuit it is sup¬ 
posed to protect. Next, select a 
device capable of dissipating the 
expected transient peak pulse 
current. The device clamping 
voltage should be less than the 
maximum clamping voltage han¬ 
dling capability of the IC for the 
same pulse waveform. Also, any¬ 
thing connected to a high-speed 
data line, such as fiber distributed 
data interface (FDDI) and asyn-

COMPARISON OF SUPPRESSION DEVICES 

Suppression Element Advantages Disadvantages Expected Life 

Gas Tube • Very high current¬ 
handling capability 

• Low capacitance 
• High insulation 

resistance 

• Very high firing voltage 
• Finite life cycle 
• Slow response times 
• Non restoring under de 

Limited 

MOV • High current¬ 
handling capability 

• Broad current 
spectrum 

• Broad voltage 
spectrum 

• Gradual degradation 
• High clamping voltage 
• High capacitance 

Degrades 

TVS Diode 

I_-

• Low clamping voltage 
• Does not degrade 
• Broad voltage 

spectrum 
• Extremely fast 

response time 

• Limited surge current 
rating 

• High capacitance for 
low voltage types 

Long 

TVS Thyristor • Does not degrade 
• Fast response time 
• High current-handling 

capability 

• Non restoring under de 
• Narrow voltage range 
• Turn-off delay time 

Long 

chronous transfer-mode (ATM), 
must have very low capacitance 
to ground. High loading capaci¬ 
tance can cause rounded edges on 
the data signals and cloud the 
transition between logical 1 and 
0. Further, propagation delays 
due to any parasitic capacitance 
can run 25 ps/pF, dictating the 
need for a device with a very low 
capacitance value. 

In a typical application of mo¬ 
bile communications equipment, 
all I/O ports, including SCSI, mo¬ 
dem, serial, and parallel ports, 
must take voltage transients with¬ 
out a failure. Several types of de¬ 
vices are available for transient 
protection and care must be taken 
when deciding which device to 
use. An ill-chosen device will not 
only be ineffective, but can inter¬ 
fere with the normal operation of 

3. In situations 
where noise, as well 
as transient volt¬ 
ages, can be cou¬ 
pled (i.e., an 
EIA(RS)-232 inter¬ 
face), protection 
could comprise of 
two TVS diode ar¬ 
rays, each with mul¬ 
tiple discrete chips 
that are electrically 
independent of each 
other. 

the circuit. 
In addition, the move into sub-

3-V portable systems has resulted 
in the power supply being pulled 
down for lower power dissipation 
and higher efficiency. Unfortu¬ 
nately, most of today’s protection 
devices are quite inefficient due 
to high reverse leakage current at 
below 5 V. In general, for the sup¬ 
pression of transients in mobile 
equipment, the protection device 
must provide the following: 

• Extremely fast response time 
• Low clamping and operating 

voltages commensurate with sys¬ 
tem voltages 

• Capacity to handle high peak 
transient currents 

• Ability to remain undam¬ 
aged by repetitive transient 
strikes 
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Benchmarq makes the module 
that displays the charge 

that's in the battery 
that runs the drill... 

A Benchmarq gas gauge module in each battery pack shows Mark I 
at the touch of a button that the battery pack he took up the towei I 

had more than 80 percent of a full charge I 

that Mark carried 1,500 feet up the tower. 

Thanks to tne Benchmarq battery gas gauge designed 
into Mark's drill, Mark can finish his job with confi-

accommodate your space and power requirements. And 
because all components are included on a small board, 

dence, knowing his drill won t run out of power before 
the work is complete. Smart battery technology helps 

your buying and manufacturing processes are simple. 
You buy, inventory, and assemble a single part. 

sell products. And Benchmarq makes it easy for you to So call Benchmarq for a turn-key solution to your bat¬ 
make your battery packs 
intelligent. 

At Benchmarq, we spe¬ 
cialize in battery manage¬ 
ment technology. And our 
fully tested, ready-to-install 
battery capacity modules 
can save you time and 
money, and shorten your 
time to market. 

Our engineers work 
directly with you to 
address your most chal¬ 
lenging problems. We can 
customize our modules to 

NAUDAQ^BMRQ 

Gas Gauge IC/Module Selection Guide 

I 16-PinlC 

Part No. Description 

Battery 

Technology 

Module 

Part No. 

bq2010 Gas Gauge IC 
NiMH 

and NiCd bq2f10, bq2110L 

bq2011/J 
Gas Gauge IC 

for Power Tools 
NiMH 

and NiCd oq2111L 

bq2012 Gas Gauge IC 
NiMH 

and NiCd bq2112, bq2112L 

bq2014 
Gas Gauge IC with 
Ext. Charge Control 

NiMH 
and NiCd 

bq2T14. bq2114L, 
bq2164 

bq2050 Power Gauge™ IC Li-Ion 
bq2150, bq2150L, 

bq2165 

bq2090 
SMBusv.95 
Gas Gauge IC 

NiMH. NiCd, 
Li-Ion bq2190L 

Ben.hm.trq is a registered trademark^nd Power Gauge and ‘Bench marq the brains behind the battery’ are trademarks ol Benchmarq Microetectronics. lx. 

tery monitoring and charging 
needs. Because when you offer 
reliable smart power with your 
product, guys like Mark step up 
and buy. 

BENCHMARQ 
BENCHMARQ Microelectronics. Inc. 
17919 Waterview Parkway 
Dallas, Texas 75252 U.S.A. 
800-966-0011 or 214-437-9195 
Fax: 214-437-9198 
Email : benchmarq @ benchmarq.com 
WWW:http://www.benchmarq.com 
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♦ 

Just because your 

work is complex 
doesn't mean 

it has to be difficult 

In an independent 

usability study** 

experienced 

AutoCAD LT 

users were 

able to create 

and modify 

space plans 

and electrical 

schematics up to 

¡25% faster when 

using Visio Technical 

for the very first time. 

To get your work done, you've always needed CAD. But then 

along comes Visio” Technical, a Windows-based drawing program 

that’s actually easy to learn and use. Our SmartShapes’ technology 

lets you create 2-D technical drawings and schematics that are 

both intuitive and intelligent. You can finish drawings faster, 

make changes easily, work with AutoCAD files and even 

create custom solutions through OLE Automation. Make things 

easy on yourself for a change. Call 800-24-VISI0, ext. H24 or visit 

www.visio.com. For corporate evaluation call 800-VISIO-07. 

Visualize your business™ 

® S°,°5 AutoCAD LT users only, for details call us or visit www.viio.com/rebate. Visio Technical 4.1 comes with a full 60-day money back ouarantee 

SmU&^a^rwwlmÄ fl? MrV 9’J“'V ’’a'i?96/ 0' comple,e s'1"1'' resjl,s see www yisio com/usabil.ty ©1996 Visio Corporation ’visio and SmartShapes are registered tradema ks of Visio Corporation All other trademarks are held ty their respective companies 



SURGE PROTECTION 
• Minimal size 
• Minimal reverse leakage 

current 

A number of technologies are 
available to satisfy these require¬ 
ments. These include gas tube, 
MOV, TVS diode, and TVS 
thyristor devices. Each has their 
own advantages and disadvan¬ 
tages. A summary of the types of 
devices is described, along with 
each device’s advantages and dis¬ 
advantages (Table 1). 

From the table, it is clear that 
the most appropriate type of de¬ 
vice for the protection of portable 
or handheld equipment from 
ESD is the TVS (transient-volt¬ 
age suppressor) diode. It has low 
operating and clamping voltages, 
no wear-out factor, and has an 
extremely fast response time to 
adequately cope with the rise¬ 
time speed of the ESD waveform 
(defined by IEC-1000-4-2 as 0.7 
to 1.0 ns). 

Theoretically, there are three failure modes for a typical sub-
5-V mobile system: The 
charge/adapter malfunctions due 
to an ac-line transient; data cor¬ 
ruption occurs due to an electro¬ 
static discharge on the signal; or 
a software error occurs, freezing 
the operating system (the cause 
for this failure could be the ab¬ 
sence of TVS protection across 
the microprocessor, I/O chips, 
and cache memory). 

In each of these circumstances, 
the inclusion of a TVS diode into 
the system design, could have 
prevented these failure mecha¬ 
nisms from occurring. In the case 
of the charger/adapter, a circuit 
is shown that illustrates how to 
protect such a system from a tran¬ 
sient entering the unit from an ac 
line (Fig. 1). 

In the case of data lines, TVS 
diodes connected between the 
signal line and ground serve as 
parallel protection elements. As 
the transient voltage rises above 
the operating voltage of the de¬ 
vice. the TVS becomes a low-im¬ 
pedance path to divert the 
transient to ground. 

For example, the EIA(RS)-232 
interface assembly consists of 
two TVS diode arrays, each with 

multiple discrete chips that are 
electrically independent of each 
other, an important feature on 
data lines, where noise, as well 
as transient voltages, can be cou¬ 
pled (Fig. 2). 

This same technique can be 
used for a high-speed data line, 
such as an RS-485. However, de¬ 
vices with low capacitance must 
be used in order to maintain sig¬ 
nal integrity at high speeds. 

Finally, an approach is illus¬ 
trated to protect the CPU and I/O 
chips from potential harmful 
transients coming into the system 
from the power, or data lines 
(Fig. 3). The best strategy for 
dealing with these, or any tran¬ 
sient event, is to divert the tran¬ 
sient current away from the 
sensitive semiconductor compo¬ 
nents. In this illustration, there is 
separate protection for the signal 
interfaces and the power bus. □ 

For further reading: 

Boxleitner, Warren, Electro¬ 
static Discharge and Electronic 
Equipment. IEEE Press, 1989. 

IEC Publication 801-2, “Elec¬ 
tromagnetic Compatibility for In¬ 
dustrial Process Measurement 
and Control Equipment, Part 2: 
Electrostatic Discharge Require¬ 
ments.” International Electro¬ 
technical Commission, April 
1991. 

Russell, William, “Defuse the 
Threat of ESD Damage,” Elec¬ 
tronic Design, March 6, 1995; 
p.l 15. 

Squires, Carl, “Protecting Mi¬ 
croprocessor-Based Equipment 
from EMI and ESD." l&CS. Sep¬ 
tember 1995. 

Goodenough, Frank, “Novel 
Diode Protects Low-Voltage 
Lines from ESD,” Electronic De¬ 
sign, Oct. 13, 1995; p.69. 

Russell, William, “Transient 
Protection for Data and I/O Inter¬ 
faces,” Applications Note from 
Semtech’s TVS data book, Oc¬ 
tober 1996. 

HOW VALUABLE? 
HIGHLY CIRCLE 583 
MODERATELY CIRCLE 584 
SLIGHTLY CIRCLE 585 

Try 

Visio Technical 

We can save you 

$100 now 
and much 

more later 

We can save AutoCAD LT users 

$100* now, but anyone can save 

thousands in increased productivity. 

You're not alone in wanting a more efficient 
toot. As you can see, thousands of people are 
moving to Visio Technical. 

Here's the proof. In a recent indepen¬ 

dent usability study,** Visio® Technical 

outperformed AutoCAD LT in every 

category: 83% of study participants 

said Visio Technical made them 

more productive, 92% said it was 

easier to use and 75% said they'd 

prefer to use Visio Technical over 

AutoCAD LT See how much you'd 

save, call 800-24-VISI0, ext. H24. 

www.visio.com/rebate 

’Some restrictions apaly For details on rebate offer visit 
www visio com/rebate or call 1-800-24-VISI0. ext H24 
•’For complete study results see www visio com/usability. 
Visio is a registered -rademark of Visio Corporation All 
other trademarks are held by their respective companies. 
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MANUFACTURERS OF BATTERY-CHARGING ICs 

Manufacturer 
Part 

number Chemistry 

Charge¬ 
termination 
method 

Safety¬ 
termination 
method 

Maintenance¬ 
charge 
mode 

Charge-status 
indication 

On-chip 
current or 
voltage 

regulation 

Fast¬ 
charge 
while 

operating 

Package 
types and 

sizes 

BTI 
Graz, Austria 
http://www.wpobmt.tv-
graz.ac.at 
CIRCLE 643 

CCS 
9310 

NiCd, NiMH, 
NIFe. lead 
acid. Li-Ion 

Impedance Over voltage Intelligent recharge LED, audible 
alarm 

No Yes 18-pin 
DIP and 
SOIC. 
20-pin 
SSOP 

CCS 
9410 

NiCd, NiMH, 
NiFe. lead 
acid. Li-Ion 

Impedance Over voltage Intelligent recharge LED. audible 
alarm, serial 

data out 

No Yes 18-pin 
DIP and 
SOIC. 
20-pin 
SSOP 

CCS 
9505 

NiCd, NiMH, 
NiFe, lead 
acid. Li-Ion 

Impedance Over voltage Intelligent recharge LED. audible 
alarm, serial 

data out 

No Yes 18-pin 
DIP and 
SOIC. 
20-pin 
SSOP 

CCS 
9620 

NiCd, NiMH, 
NiFe, lead 
acid. Li-Ion 

Impedance Over voltage Intelligent recharge LED, audible 
alarm, serial 

data out 

No Yes 18-pin 
DIP and 
SOIC, 
20-pin 
SSOP 

CCS 
9630 

NiCd. NiMH. 
NiFe, lead 
acid, Li-Ion 

Impedance Over voltage Intelligent recharge LED, audible 
alarm 

No Yes 18-pin 
DIP and 
SOIC. 
20-pin 
SSOP 

CCS 
9633 

NiCd, NiMH. 
NiFe. lead 
acid, Li-Ion 

Impedance Over voltage Intelligent recharge LED, audible 
alarm 

No Yes 18-pin 
DIP and 
SOIC. 
20-pin 
SSOP 

Benchmarq Microelec¬ 
tronics Inc. 
Dallas, Texas 
214-437-9195 
http://www.benchmarq. 
com 
CIRCLE 644 

bq 2002 NiCd, NiMH -AV. PVD Max temp, 
max time 

Selectable pulse 
trickle charge rates 

1 LED No No 8-pin DIP. 
SOIC 

bq 2002T NiCd, NiMH AT/At Max temp, 
max time 

Selectable pulse 
trickle charge rates 

1 LED No Yes 8-pin DIP. 
SOIC 

bq 2003 NiCd. NiMH AT/At. -AV Max temp, 
max time, 

max voltage 

Pulsed top-off 
charge, trickle with 
external resistor 

1 or 2 LEDs Yes Yes 16-pin 
DIP, SOIC 

bq 2004 NiCd. NiMH PVD, AT/At, 
-AV 

Max temp, 
max time, 

max voltage 

Pulsed top-off 
charge, 

configurable 
pulsed trickle 

charge 

1 or 2 LEDs Yes Yes 16-pin 
DIP. SOIC 

bq 2004E NiCd. NiMH, 
Li-Ion 

PVD. AT/At. 
-AV 

Max temp, 
max time, 

max voltage 

Pulsed top-off 
charge, 

configurable 
pulsed trickle 

charge 

1 or 2 LEDs Yes Yes 16-pin 
DIP. SOIC 

bq 2005 NiCd. NiMH AT/At, \V Max temp, 
max time, 

max voltage 

Pulsed top-off 
charge, 

configurable 
pulsed trickle 

charge 

2 to 4 LEDs Yes Yes 20-pin 
DIP. SOIC 

bq2007 NiCd, NiMH PVD. -AV Max temp, 
max time, 

max voltage 

Configurable 
pulsed trickle 
charge, pulsed 
top-off charge 

1 to 8 LEDs, 
single BCD 
digit, audible 

alarm. 
7-segment 
bargraph 

Yes No 24-pin 
DIP. SOIC 

bq 2031 Lead acid A2V Max and 
min temp, 
max time 

Float charge, 
pulsed trickle 

charge 

1 to 3 LEDs Yes Yes 16-pin 
DIP. SOIC 

bq 2054 Li-Ion Minimum 
current 

Max time, 
max and 
min temp, 

max voltage 

No 1 to 3 LEDs Yes Yes 16-pin 
DIP, SOIC 

bq 2902 Rechargeable 
alkaline 

PVD None No 1 LED No No 8-pin DIP. 
SOIC 

bq 2903 Rechargeable 
alkaline 

PVD None No 2 LEDs No No 14-pin 
DIP, SOIC 
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The most efficient photovoltaic 
relays you can get. 

And, you can get them 

International 
er 

READER SERVICE 157 
©1996 International Rectifier Corporation. 

Fax-On-Demand: 310-252-7100 Internet: http://www.irf.com 

Packed with nine technical 
articles featuring valuable 
design tips and methods, 
as well as data on hundreds 
of IR Microelectronic Relay 
products, this free data¬ 
book is a powerful resource. 

irternohonoi 
IOR Redtfler 

Contact resistance as low as 40 milhOhms, with no 
wear, no bounce, no noise. IR photovoltaic relays 
offer significant performance advantages when 
compared to both electromechanical and reed relays. 

Available from these IR Distributors: ACI Electronics, Arrow/Schweber 
Electronics, Capstone Electronics, Bell Industries, Digi-Key, Electro Sonic Inc., 
Future Electronics, Hammond Electronics, Insight Electronics, Newark 
Electronics, Nu Horizons Electronics 

For telecommunications, industrial control 
and instrumentation applications with loads 

• of up to 4.5 Amps, and up to ± 400V, 
• explore the performance and availability 
• advantages of photovoltaic relays from 
• International Rectifier. 

International Rectifier photovoltaic relays offer outstanding load voltage 
and current specs, providing unparalleled load current density. While 
reducing on-resistance to levels as low as 40 milliOhms. 

All are available in SMD terminal styles, and even more important, all 
are available. Delivery lead time is only six to eight weeks. 

Solve your photovoltaic relay sourcing problems. Right now. Log on 
to our Website or use our Fax-On-Demand service to get your free data 
book or have your IR MER questions answered today. 



POWER 

MANUFACTURERS OF BATTERY-CHARGING ICs 

Manufacturer 
Part 

number Chemistry 

Charge¬ 
termination 
method 

Safety¬ 
termination 
method 

Maintenance¬ 
charge 
mode 

Charge-status 
indication 

On-chip 
current or 
voltage 

regulation 

Fast¬ 
charge 
while 

operating 

Package 
types and 

sizes 

Dallas Semiconductor 
Dallas. TX 
972-371-4448 
http://www.dalsemi.com 
CIRCLE 645 

DS1633 NiCd, NiMH, 
lead acid 

Peak voltage 
and/or timer 

Timer Trickle charge 
after peak 

voltage and/or 
max time 

None No Yes 3-pin 
TO-220 

Integrated Circuit Sys¬ 
tems Inc. 
Valley Forge, PA 
610-630-5300 
http://www.icsinc.com 
CIRCLE 646 

ICS1712 NiCd. NiMH After inflection, 
before peak 
voltage: 

AV/At(max)-A2V/ 
A2t, AT/At 

Peak 
voltage. -AV. 
temp, timer, 
max voltage 

Top off and 
trickle 

LED No Yes 16-pin 
DIP, 

20-pin 
SOIC 

ICS1702 NiCd. NiMH After inflection, 
before 

peakvoltage: 
AV/At(max)-A2V/ 

AÎ, AT/At 

Peak 
voltage. -AV, 
temp, timer, 
max voltage 

Top off and 
trickle 

LED No Yes 20-pin 
DIP. 

20-pin 
SOIC 

ICS1700A NiCd, NiMH After inflection, 
before 

peakvoltage: 
AV/At(max)-A2V/ 

Al 

Peak 
voltage. -AV. 
temp, timer, 
max voltage 

Top off and 
trickle 

LED No Yes 16-pin 
DIP, 

20-pin 
SOIC 

ICS 1722 NiCd. NiMH After inflection, 
before 

peakvoltage: 
AV/At(max)-A2V/ 

Al 

Peak 
voltage. -AV. 
temp, timer, 
max voltage 

Top off and 
trickle 

LED No Yes 16-pin 
DIP, 

16-pin 
SOIC 

Linear Technology 
Corp. 
Milpitas. CA 
408-432-1900 
http://www.linear-
tech.com 
CIRCLE 647 

LTC1325 NiCd, NiMH, 
sealed lead 
acid. Li-Ion 

Software 
programmable 

for all 

Max temp, 
max cell 

voltage, min 
cell voltage 

Software-
programmable 
charge current 

Microprocessor 
output 

Yes Yes 16-pin 
PDIP and 
SOIC 

LT1513 NiCd, NiMH, 
sealed lead 
acid, Li-Ion 

Constant 
voltage with 
shutdown for 

external 
termination 

None Constant voltage None Yes Yes 7-pin DD 
package 

LT1512 NiCd. NiMH, 
sealed lead 
acid, Li-Ion 

Constant 
voltage only 

None Constant voltage None Yes Yes 8-pin 
SOICand 
PDIP 

LT1511 NiCd, NiMH, 
sealed lead 
acid, Li-Ion 

Constant 
voltage 

None Constant voltage None Yes Yes 24-pin 
SOIC 

LT1510 NiCd, NiMH, 
sealed lead 
acid. Li-Ion 

Constant 
voltage 

None Constant voltage None Yes Yes 8- and 
16-pin 
SOIC 

Maxim Integrated 
Products 
Sunnyvale, CA 
408-737-7600 
http://www.maxim-
ic.com 
CIRCLE 648 

MAX846 Li-Ion. NiCd. 
NiMH 

1% voltage 
detection and 

external 
controller 

None Fast, top-off, 
trickle 

Controller 
output 

Yes Yes 16-pin 
QSOP 

MAX 1647 Universal External 
controller or 
smart battery 

Thermistor Selectable by 
controller or 
smart battery 

SMBus serial 
interface 

Yes Yes 20-pin 
SSOP 

MAX1640/ 
1641 

NiCd, NiMH, 
lead acid, 

Li-Ion 

Determined by 
external 
controller 

Determined 
by external 
controller 

Fast, top-off, 
trickle 

Controller 
output 

Yes Yes 16-pin 
narrow 
SOIC 

MAX2003A Universal AT/At, -AV. 
max voltage 

Max temp, 
max voltage, 

timeout 

Fast, top off, 
pulsed trickle 

LED Yes No 16-pin 
narrow 
SOIC. 
wide 
SOIC, 

and PDIP 

MAX712 
/713 

NiCd, NiMH Peak voltage 
detect, zero 
AV/At, -AV/At 

Max temp, 
max voltage, 

timeout 

Fast and trickle LED Yes Yes 16-pin 
narrow 
SOIC 

Microchip Technology 
Inc. 
Chandler, AZ 
602-786-7200 
http://www.microchip 
.com 
CIRCLE 649 

PIC14000 All Software 
programmable 

for all 

Software 
programmable 

for all 

Software 
programmable 

for all 

Software 
programmable 

for all 

Yes Software-
programm¬ 
able for all 

28-pin 
PDIP. 
SOIC. 
SSOP. 
CERDIP 
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Ordinary digital scopes are 
asleep 99.9935% of the time. 

Introducing the 
Tektronix InstaVu family. 

Analog 

(code 500) for more 

Conventional DSO 

site at www.tek.com. And open 
in 

display them instantaneously. So signal anomalies 
InstaVa" 

waveforms or so a second, missing all the rest. 
So you could miss an infrequent glitch simply 
because your scope is “blind” when it happens. 
Not with the InstaVu" acquisition family 

from Tektronix, though. 
Patented technology allows these oscilloscopes to 

sample up to 400,000 waveforms every second — and your eyes to a new standard 
digital oscilloscopes. 

faster and more accurate. 
Call 1-800-426-2200 

information on the 
InstaVu acquisition 
family, or visit our Web 

If you think your digital scope 
is giving you a live, real-time 
picture of your waveform, it’s 
time to wake up. 

Most digital scopes 
acquire a few hundred 

are detected and displayed immediately, solving 
your problems faster than ever before. 
What’s even more powerful about Tektronix InstaVu 

acquisition scopes is that they now start at under 
$10,000. So, for the price of other ordinary 
DSOs, you can get one that’s several magnitudes 

fits* 

© 1996 Tektronix INC. All rights reserved, Tektronix and InstaVu are trademarks of Tektronix, Inc SCA-MW6340 
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Manufacturer 
Part 

number Chemistry 

Charge¬ 
termination 
method 

Safety¬ 
termination 
method 

Maintenance¬ 
charge 
mode 

Charge-status 
indication 

On-chip 
current or 
voltage 

regulation 

Fast¬ 
charge 
while 

operating 

Package 
types and 

sizes 

Microchip Technology Inc. 
(continued) 

MTA-
11200B 

NiCd, NiMH 
Lead Acid 

-AV, peak 
voltage, 
timeout, 
AT/At 

Timeout, 
peak voltage 

Yes LED, digital 
output 

No Yes 28-pin 
PDIP, 
SOIC. 
SSOP 

Motorola 
Analog IC Div. 
Tempe, AZ 
602-413-6007 
http://Design-Net.com 
CIRCLE 650 

MC33340 NiCd, NiMH Peak 
voltage 
detect 

Maximum 
temperature 
or timeout 

Trickle charge LED No No 8-pin 
plastic 

DIP, 8-pin 
SOIC 

— 

National Semiconductor 
Analog Div. 
Sunnyvale, CA 
408-721-4319 
http://www.natsemi.com 
CIRCLE 651 

LMC6984 
and 6980 

NiCd, NiMH. 
Li-Ion, 

sealed lead 
acid 

-AV, AT/At, 
AV/At, 

maximum 
state of 
charge 

Max voltage, 
max temp, 
max time 

Trickle and 
maintenance 

Digital output 
via SMBus 

Yes Yes 44-pin 
dual 

flatpack. 
24-pin 
SOIC 

LMC6988 
and 6980 

NiCd, NiMH, 
Li-Ion, 

sealed lead 
acid 

-AV, AT/At, 
AV/At, 

maximum 
state of 
charge 

Max V, max 
temp, max 

time 

Trickle and 
maintenance 

LED and digital 
output via 
SMBus 

Yes Yes 44-pin 
quad 

flatpack. 
24-pin 
SOIC 

LM3420M 
5 

Li-Ion Peak 
voltage 
detect 

Discrete 
control circuit 

No None No Circuit 
dependant 

SOT-23-5 
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12 weeks. Samples are available now. 
Unitrode Corp. 
7 Continental Blvd. 
Merrimack, NH 03054-4334 
(603) 424-2410 
► CIRCLE 655 

▼ FAST-CHARGE IC OFFERS 
PRECISE CONTROL 

Designed for fast-charge control of 
NiCd, NiMH, and Li-Ion batteries, the 
U2407B is offered as the first such de¬ 
vice in a small-outline package to com¬ 
bine fast charging with precise 
overcharge protection using +d2V/dt2 
and -dV gradient detection algorithms. 
The charger is designed for systems 
with cycles ranging from 10 to 180 min¬ 
utes. Features include the ability to de¬ 
tect drained or virgin batteries and 
charge accordingly, measurement 
every 20.48 seconds, a plausibility 
check function for irregularities, and a 
trickle-charge mode after 100% charge 
to keep the battery topped up over 
time. The device comes in a 16-pin 
SOIC and can run off automotive bat¬ 
tery voltages from 8.5 to 24 V. A 16-pin 
DIP version is also available. Pricing is 
$1.50 ea/100,000, with delivery in 8 to 
12 weeks. Samples are available now. 
Temic Semiconductors 
2201 Laurelwood Rd. 
Santa Clara, CA 95056-0951 
(408) 567-8220 
► CIRCLE 656 

▼ OFF-LINE CHARGER 
HAS WIDE INPUT RANGE 

The UCC3890 off-line battery charging 
unit has an input range of 100 to 400 
Vdc and low-output operation at 1 or 2 
W with either constant voltage (down 

to 0.8 V) or current. Suitable for 
trickle-charging single-cell batteries, 
the device can also drive small elec¬ 
tric motors in constant-current mode. 

The charger uses a single switch 
whose on time is varied inversely pro¬ 
portional to input line voltage. The off 
time is varied inversely porportional to 
the output voltage. This action is auto¬ 
matically controlled by an internal feed¬ 
back loop and reference, providing 
inherent voltage feedforward compen¬ 
sation and output short-circuit protec¬ 
tion. A cascaded flyback topology is 
used, allowing large voltage conversion 
ratios directly from the rectified ac line. 
This design requires no transformer 
and few external components. Pricing 
is $1.22 ea/1000 with delivery in 10 to 

▼ CHARGER IC 
PROVIDES HIGH ACCURACY 

The MC33340 is a monolithic control IC 
for fast charging NiMH and NiCd bat¬ 
teries. The device features negative¬ 
slope voltage detection as the primary 
means for fast-charge termination and 
ensures accuracy with an output that 
momentarily interrupts the charge cur¬ 

rent for precise voltage sampling. 
Secondary backup termination in¬ 
cludes programmable time or tem¬ 
perature limit. Protection features 
include battery over and undervol¬ 
tage detection, latched over-tempera¬ 
ture detection, and power-supply 
input undervoltage lockout with hys¬ 
teresis. The device comes in an 8-lead 
surface-mount package and includes 
a rapid system test mode. 

Motorola, Analog 1C Division 
2100 E. Elliott Rd., (EL 340) 
Tempe, AZ 85284 
(602) 413-6007 
► CIRCLE 657 

MANUFACTURERS OF BATTERY-CHARGING ICs 



Away from the pressures 

To regroup 

Europe Latin America Canada Caribbean Mexico Japan AmericanAirlines 
Something special in the air” 
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POWER 

▼ CHARGER IC INCLUDES 
FAST-TEST MODE 

The SCI766 battery-charger control¬ 
ler IC allows the circuit to be tested 
in a few seconds by pulling the mode 
pin high. The device charges up to 10 
NiCd or NiMH cells using -dV detec¬ 
tion (accurate to 0.25% of peak value) 
as the primary charge termination 
mechanism. Backup is provided using 
a peak voltage timer, maximum tem¬ 
perature cutoff, maximum voltage 
cutoff, and a safety timer cutoff. The 
safety timer can be set for an overall 
charge time of 40,80, or 160 minutes. 
The charger operates off a 9- to 18-V 
supply, comes in an 8 or 14-pin sur¬ 
face-mount package, and provides 
LED drivers for status detection. 
Pricing is $2.39 ea/1000. 
Semtech Corp. 
652 Mitchell Rd. 
Newbury Park, CA 91320-2289 
(805) 498-2111 
► CIRCLE 658 

▼ COMPACT FAST CHARGER 
COMES COMPLETE 

Available in a 16-pin narrow SOIC, DIP, 
or wide SOIC package, the MAX2003A 
is offered as a compact but complete, 
stand-alone fast charger for NiCd or 

UNIVERSAL FAST-CHARGER 
FOR NICd/NiMH BATTERIES 

NiMH batteries. The device can be 
configured as an efficient switch¬ 
mode current regulator or as a cost-
effective gating controller for an 
external current source. The charger 
pulses during trickle charge to extend 
battery life by preventing dendride 

formation in NiMH batteries. The de¬ 
vices also varies slope sensing as a 
function of charge rate to improve 
termination accuracy. 
Fast-charge termination is 

achieved through temperature slope, 
-dV, maximum temperature, maxi¬ 
mum time, and maximum voltage. 
For safety, fast charge is inhibited un¬ 
til battery voltage and temperature 
are within acceptable limits. Other 
features include a switch-activated 
discharge-before-charge option that 
allows for battery conditioning and 
more accurate measurement. In addi¬ 
tion, a top-off option is provided, 
along with direct drivers for LED 
status indication. The device comes in 
a DIP or wide-SO package. Pricing 
starts at $3.80 ea/1000. 

Maxim Integrated Products 
120 San Gabriel Drive 
Sunnyvale, CA 94086 
(1,08) 737-7600 
► CIRCLE 659 

MANUFACTURERS OF BATTERY-CHARGING ICs 

Manufacturer 
Part 

number Chemistry 

Charge¬ 
termination 
method 

Safety¬ 
termination 
method 

Maintenance¬ 
charge 
mode 

Charge-status 
indication 

On-chip 
current or 
voltage 

regulation 

Fast¬ 
charge 
while 

operating 

Package 
types and 

sizes 

Semtech Corp. 
Newbury Park, CA 
805-498-2111 
http://www.semtech.com 
CIRCLE 652 

SC1766 NiCd, NiMH -AV 0AV timer 
and safety 

timer 

Trickle LED driver No No SO-8, 
SO-14 

Temic Semiconductor 
Santa Clara, CA 
408-567-8220 
http://www.temic.com 
CIRCLE 653 

U2402B-B NiCd, NiMH A2V/At2, 
•dV^V/dt2) 

Temperature Trickle charge LED Yes Yes 18-pin 
DIP, 

20-pin 
SOIC 

U2402B-C NiCd, NiMH A^/At2, 
-dV(d2V/dt2) 

Temperature Trickle charge LED Yes Yes 18-pin 
DIP, 

20-pin 
SOIC 

U2405B NiCd, NiMH, 
Li-Ion 

A2V/At2, 
-dV^V/dt2) 

Temperature Trickle charge LED Yes Yes 18-pin 
DIP, 

20-pin 
SOIC 

U2407B NiMH, NiCd. 
Li-Ion 

A^/At2, 
-dV(d2V/dt2) 

Temperature Trickle charge LED No Yes 16-pin 
DIP. 

16-pin 
SOIC 

Unitrode Corp. 
Merrimack, NH 
603-424-2410 
http://www.unitrode.com 
CIRCLE 654 

UC3906 Lead acid Minimum 
current 

N/A Float charge LED No Yes 16-pin 
DIL, 
SOIC. 
20-pin 
LCC 

UC3909 Lead acid Minimum 
current 

N/A Float charge LED No Yes 20-pin 
DIL, 

20-pin 
SOIC. 
28-pin 
LCC 

UCC3890 NiCd, NiMH Peak 
voltage 
(trickle 
current) 

N/A Trickle charge N/A N/A No 8-pin DIL. 
8-pin SOIC 
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POWER 

▼ CHARGER IC SELECTS BUCK 
OR BOOST AUTOMATICALLY 

The LT512 is a 500-kHz current-mode 
switching regulator IC configured as a 
constant-current, constant-voltage bat¬ 
tery charger that continues to charge 
normally after the input voltage varies 
above or below the battery voltage. 
The device charges single or multiple 
Li-Ion, NiMH, NiCd, or sealed lead-

acid cells at voltages up to 20 V. The 
charging current sense circuit is com¬ 
pletely separate from the battery it¬ 
self and allows the battery minus 
terminal to be directly grounded. 

A single-ended, primary induc¬ 
tance configuration provides step-
up and step-down capability for 
applications where the input voltage 
can vary greatly, or when the bat¬ 

tery voltage rises from below the in¬ 
put supply or above it during charge. 
The maximum switch current is 1.5 
A. The IC is available in 8-lead PDIP 
and SO-8 packages. Pricing starts at 
$3.60 ea/1000 and delivery is from 
stock. 
Linear Technology Corp. 
1630 McCarthy Blvd. 
Milpitas, CA 95035-7417 
(408) 432-1900 
Fax (408) 434-0507 
► CIRCLE 670 

STRATEGIC PARTNERS 
WORKING TOGETHER 

In today’s competitive global marketplace, customers need 
to bring their supplier’s enabling technology in alignment 
with their own systems requirements. Systems designers 
want to know, not just where their strategic suppliers are 
today, but where they are going. 

But systems designers have another working-together 
partner, an objective strategic information partner who not 
only reports on what’s available today, but who is constantly 
scanning the technology horizon to help engineers and 
engineering managers plan for their next designs; helping 
them figure out which technologies will be useful and which 
will end up on the scrap heap. 

Electronic Design is that strategic information partner. By 
providing the information that helps the system designer 
walk the line between leading edge and bleeding edge, 
Electronic Design helps the engineer get a more competitive 
product to market, faster. 

Your Strategic Information Partner. 

ELECTROHIC DESICH 

▼ UNITS DISTRIBUTE 
A 30-A INPUT 

The PDU Series power-distribution 
units convert a 30-A input into two 
NEMA 5-15 branch circuits. Ap¬ 

proved by UL as heavy-duty, high-
power distribution boxes, the units 
are rated at up to 250 V ac. They have 
16-gauge chassis and are offered in 
several lengths and widths with cir¬ 
cuit-breaker protection. Surge sup¬ 
pression and EMI/RFI filtering are 
also available optionally. 

The Clip-Strip Series is another 
line designed to distribute power 
within enclosures and racks. Con¬ 
structed of shallow, extruded alumi¬ 
num housings in lengths up to 8 feet, 
they feature universal spring-steel 
mounting clips. They’re rated up to 
20 A, 125/250 V ac and offer circuit¬ 
breaker protection. Call for pricing 
and delivery information. 
SL Waber Inc. 
520 Fellowship Rd. 
Mt. Laurel, NJ 08054 
(800) 634-1485 
► CIRCLE 671 
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Whether you need impedance matched interconnects 
on 0,64mm, 0,60mm or 1mm pitch, or multi-row 
standard pitch, Samtec has the way with high density ■-' 
flexibility in micro, surface mount, boa rd-to-boa rd and '-1 
application specific interconnect solutions. Lm 
Find your way to Sudden Solutions. Call 1-&00-SAMTEC-9 
for our new Sudden Systems Atias 
and Sample Selector. 

IS SUDDEN SOLUTIONS 

HrrubHiiun incurrió 

SURFACE MOUNT 

BOARD-TO-BOARD 

www.samtec.com 

United States • Scotland • Singapore • Germany 

'^G/STEt*0 READER SERVICE 227 

SAMTEC USA • P.O Box 1147 • New Albany, IN 47151-1147 USA • Tel: 812-944-6733« Fax: 812-948-5047 
1-800-SAMTEC-9 • Internet: httpt/7www.samtec.com • E-mail: info@samtec.com 



POWER 

▼ DC SUPPLY MAKES LOW-
CURRENT MEASUREMENTS 

The HP 6612B general-purpose 
power supply delivers up to 40 W (20 
V at 2 A) and provides a ranging-cur¬ 
rent measurement function down to 
microamp level. High-speed pro¬ 
gramming and 2-ms output response 
time help improve production-test 
throughput. The supply features cur¬ 

rent sinking for a fast-down program¬ 
ming response that enables the power 
supply to go quickly from a high to 
low output level. 

Other features include a low output 
noise, a vacuum fluorescent display, 
and a fan-speed control to lower 
acoustic noise. Programming can be 
done in either SCPI or HP compati¬ 
bility language and communication is 

POWERFUL 
TORQUE 200 - 2000 G-CM 

DG-20 6&12volts 

SMALLER 
ISMM / 2OMM I 22MM 

DG-16 12 volts 

ECONOMICAL 

DG-22 12 & 24 volts 

via an RS-232 or an IEEE 488.2 in¬ 
terface. 
Hewlett-Packard Company 
PO Box 58059, MS51L-SJ 
Santa Clara, CA 
(800) 452-4844 
► CIRCLE 672 

▼ RUGGED BATTERIES 
PROVIDE STABLE BACKUP 

The HT and Phoenix series of batter¬ 
ies are designed for back-up power in 
applications where wide-temperature 
tolerance and high power, respec¬ 

tively, are required. The HT series 
provides 28 and 40 Ah of capacity and 
will operate in temperatures ranging 
from -40° to 176°F, while the Phoenix 
series ranges in capacity from 90 to 
150 Ah. Physical dimensions for the 
Phoenix series ranges from 12 (W) by 
6.71 (L) by 9.6 (H) in. to 14.1 (W) by 
7.0 (L) by 11.9 (H) in. 

Yuasa-Exide, Inc. 
PO Box 14145 
Reading, PA 19612-4145 
(800) 538-3627 
► CIRCLE 673 

52 

Canon subfractional DC Gearmotors 
The freshly designed gearheads of our new DC series enable us to offer 

quality at low cost. With Canon gearheads, torques range 
from 200 thru 2000 g-cm, speeds range from 380 to 8.9 rpm. 

All 26 models: output shafts are concentric, in line, 
extremely quiet both electrically and mechanically. 

Canon 
For information, prices, enhancement options in OEM quantities call, write, fax: 

CANON U.S.A., INC. Components Division 
New York Office/Headquarters: One Canon Plaza, Lake Success, NY 11042 • (516) 328-4600 • Fax: (516) 328-4609 

Santa Clara: 2501 Mission College Blvd., Santa Clara, CA 95054 • (408) 982-2871 • Fax: (408) 986-1325 
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▼ BATTERIES HAVE HIGH 
OPERATING TEMPERATURE 

The TL-6526 and TL-6537 are C- and 
DD-size, respectively, 3.9-V cylindrical 
lithium cells capable of operating in 
temperatures as high as 150°C over ex¬ 
tended periods. The capacity, maximum 
continuous current, and maximum 
pulse current for the TL-6526 is 5.0 Ah, 
0.5 A, and 0.5 A, and for the TL-6537 
is 23.0 Ah, 1.0 A, and 1.5 A, respectively. 

Tadiran Electronic Industries, 
Inc. 
2 Seaview Blvd., Suite 102 
Port Washington, NY 11050-4676 
(516) 621-4980 
► CIRCLE 674 
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AWARD-WINNING SOLUTIONS . When it comes to selecting an electronics contract manufacturer, there’s 

an advantage to having CELESTICA on your team - faster time to market. Technological innovation. Faster prototypes. 

Design for manufacturability. Cost-effective production. Sophisticated testing. World-wide procurement. We’re constantly 

fine-tuning our electronics contract manufacturing services to provide our customers with superior solutions. Put CELESTICA’s 

know-how and resources to work for you today. CALL:1 - 800 - 461 -291 3 . .(amiibi i Assembly 
SERVICE 
EXCELLENCE 
AWARD 
1M5 

CELESTICA. CONTRACT MANUFACTURING SERVICES 

,M Celcsticn is a tr.uicNi.irk of Cdcstica, Inc. 
O Copyright Cdcstica Inc., 1996. 

Photo courtesy of NOAO. 
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POWER 

▼ SCHOTTKY DIODES 
TARGET LOW VOLTAGES 

Targeted specifically at 3- and 3.3-V 
switch-mode power supplies, the 
PBYR series of schottky rectifier di¬ 
odes feature a typical forward drop 
of 0.33 V (maximum 0.41 V) at their 
full rated forward current. The de¬ 
vices are available as a single diode 
with an average forward current rat¬ 

ing of 10 A, or in two dual common¬ 
cathode versions with average for¬ 
ward currents rated at 15 or 20 A. 
The diodes have a maximum operat¬ 
ing junction temperature of 150°C 
and a reverse leakage at high junction 
temperatures of 22 mA at 100°C (typi¬ 
cal). All versions are packaged in TO-
220 plastic power or SOT-404 
surface-mount packages. Pricing 

CHAMPION 
TECHNOLOGIES, INC._ 

OUR EXPERTISE IN 

VCXOs 
SPEAKS VOLUMES. 

In today’s competitive market, 
leading OEM’s need experienced 
oscillator suppliers with reliable 
delivery and flexibility to meet their 
application-specific requirements... 
quickly and on-time. 

That’s why more companies are 
turning to Champion Technologies 
in answer to their VCXO challenges. 
You get the broadest range 
of VCXO configurations in 
the industry, plus work 
with experienced 

engineers in hybrid circuit design and 
manufacturing - the same visionaries 
who brought industry the first hybrid 
VCXO and first high-performance 
SMT VCXO - to support your specific 
system demands. 

From simple tracking of reference 
signals to complete clock recovery 
schemes, Champion’s extensive 

VCXO product line can meet 
all of your oscillator needs... 
a volume above the rest. 

MILLION 
VCXOs DELIVERED 

TWO 

With SMT frequencies up to 55 MHz and 
through-hole configurations In 80,139 and 

155 MHz. Champion VCXOs provide the flexibility, 
stability and performance you require. 

For a free 
of our catalog 

call us today at 
1-800-888-1499. 

CHAMPION TECHNOLOGIES, INC. 
2553 N. EDGINGTON STREET a FRANKLIN PARK, IL 60131 

847-451-1000 a FAK: 847-451-7585 
http:llwww.champtech.com 

READER SERVICE 128 

ranges from $0.42 to $0.67 ea/100 with 
delivery in four weeks. 

Philips Semiconductors 
811 E. Arques Ave., PO Box 3409 
Sunnyvale, CA 
(800) 447-1500 ext.1320 
► CIRCLE 675 

▼ SMD RECTIFIERS 
COME IN DPAK CASE 

Direct replacements for Motorola’s 
MBRD and MURD series, this line of 
surface-mount device (SMD) rectifi¬ 

ers comes in a DPAK case. Available 
devices include the CSHD3-40 and 
40C series of schottky rectifiers rated 
at 3.0 A, 40-60 V and 6.0 A, 40-60 V, 
respectively, and the CUD3-02 and 6-
02C series of ultra-fast rectifiers 
rated at 3.0 A, 200 V and 6.0 A, 200 
V, respectively. The devices are avail¬ 
able bulk packed or on the preferred 
16-mm, 13-in.-diameter reel. Pricing 
starts at $0.62 each on a 2,500-piece 
reel. 

Central Semiconductor Corp. 
145 Adams Ave. 
Hauppauge, NY 11788 
(516) 435-1110 
Fax (516) 435-1110 
► CIRCLE 676 
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The key question—when can you deliver? The clock is ticking. Your RF chip 
just failed specs. Again. And you’re afraid that these fab-debug-redesign cycles 
might go on forever. Fortunately, Cadence has a solution that will shoot your 
design straight to silicon. 

Cadence hurtles your chip to market by delivering a unique combination of 
advanced technology and expert services. Cadence’s SpectreRF simulates your 
entire RF LSI design at once—and handles the tough problems, like accurate noise 
analysis—bringing predictable schedules and fewer re-spins to your design cycle. 

RF DESIGN 

And if you need it done REALLY fast, consider letting our team of RF IC experts 
supplement your own. We can help—from building your custom technology files, 
to helping you optimize your RF design methodology, to actually guiding you 
through your first RF chip design. 

Don’t hold back. Call Cadence today at 1.800.746.6223, or visit our Website at 
www.cadence.com. 

J£7cäDENCE 

01996 Cadence Design Systems, Inc 
555 R-ver Oaks Parkway. San tose C A 95134 

The Cadence logo is a trademark of Cadence 
Design Systems, me Corporate Marketing 9/96 
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POWER 

▼ POWER-ENTRY MODULE 
SAVES ON SPACE 

The 83511410 Interpower 4-function 
power entry module combines an IEC 
320 inlet, a double-pole on-off switch, 
a fuse carrier for either a North 
American 3AG or international 5 x 
20-mm fuse, and a two-position volt¬ 
age selector rated at 110 to 120 Vac 
or 220 to 240 Vac. The fuse drawer 

also doubles as a voltage selector and 
the contacts are combination solder 
tabs and 4.8-mm quick disconnects. 
The module is CSA certified at 6 A 
and VDE approved and UL listed at 
10 A. Contacts are combination solder 
tabs and 4.8-mm quick disconnects. 
Mounting is vertically oriented with 
screws. Pricing is $13.61 and delivery 
is from stock. 

SMT ASAP WITH VALUE 
THAT'S CLEAR TO SEE 

1 -800-ECLIPTEK • (714) 433-1200 • (714) 433-1234 Fax 

ecsales@ecliptek.com • http://www.ecliptek.com 

ECLIPTEK’ 
CORPORATION 

And it’s industry standard foot print makes 
it a perfect fit for almost any application. 

Best of all this new plastic SMT 
oscillator is available in half the 
time of comparable product 
at very competitive prices. 

The EC1400SJ has a 1.000 to 
66.667 MHz frequency range, 
rugged design and HCMOS 
compatibility. It's ideal for network 
products, modems, telecom or any 
application requiring a standard foot 
print and true surface mount features. 

EC1400SJ 
SMT Plastic 

J-lead Oscillators 
9.8 x 14.0 x 4.7mm 

And, like every Ecliptek product, these plastic 
SMT oscillators carry the Ecliptek Seal of Quality. 
It assures you of zero defect product, on-time...on budget. 

Call now for your 
free copy of our 
International 
Sourcebook 
for crystals & 
oscillators. 

Visit our site 
on the World 
Wide Web. 
Service 
excellence 
is a standard 
feature on all 

ECLIPTEK 
CORPORATION 

Ecliptek products. 

Plastic Surface Mount Oscillators __ 
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Panel Components Corp. 
100 Interpower Ave., PO Box 115 
Oskaloosa, IA  52577-0115 
(515) 673-5000 
► CIRCLE 677 

▼ DC/DC MICROREGULATORS 
HAVE10-W OUTPUT 

The AA10U Series of dc/dc mi¬ 
croregulators provide a 10-W maxi¬ 
mum output, a 4:1 input range of 9 to 
36 Vdc or 18 to 75 Vdc, input-to-out-
put isolation of 1,500 Vdc, and regu¬ 
lated outputs. The unencapsulated 
devices come in a 1.0 x 2.0 x 0.38-in., 
anodized aluminum and plastic case. 
Other features include a switching 
frequency of 400 kHz, an input effi¬ 
ciency of 85%, and and an industrial 
temperature range of -40° to 75°C. 
Pricing is $40 ea/100. 

Astee America, Inc. 
6339 Paseo del Lago 
Carlsbad, CA 
(619) 757-1880 
► CIRCLE 678 

▼ LITHIUM BATTERIES CAN BE 
CUSTOM MADE 

The company’s line of lithium-thionyl 
chloride batteries can be custom 
made with voltages from 3.6 V up in 
multiples of 3.6 V, with 0.14 Ah or 
better capacities. Featuring her¬ 
metic, all-welded 304L stainless steel 
cans and covers with reinforced con¬ 
struction, the devices can be built to 
withstand shocks up to 20,000 G. Sizes 
range from individual AA to #6 cells 
with optional connectors and termi¬ 
nations. Operating temperatures 
range from -55° to 200°C. 

Battery Engineering, Inc. 
1636 Hyde Park Ave. 
Hyde Park, MA 
(617) 361-7555 
► CIRCLE 679 
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If you’re looking for high-speed, cost-effective 

solutions for your tough design challenges—the 

wait is over. Introducing the SPARClite embedded 

processor from Fujitsu. Delivering workstation-speed 

for optimizing high-end imaging designs such as digital 

cameras—for around $15 per chip. 

The high performance SPARClite embedded RISC series 

is perfect for your most demanding imaging product designs. 

By dramatically reducing the cost of embedded processors, 

Fujitsu Microelectronics makes building and marketing digital 

imaging equipment easy and affordable. With SPARClite, 

you can design fingerprint/face recognition systems, 2D 

barcode readers, scanners, digital cameras and more—at a 

ft price that’ll leave your competition in the dust! Fujitsu 

gives you all the support, evaluation boards and design 

kits necessary to make your designs fly. And we support 

all the top U.S.-based software development suites, including 

GNU, MRI, and Green Hills software. 

Get your design moving in the right direction—put the 

SPARClite family of high-end, cost-effective microprocessors 

to work for you by calling Fujitsu at 1-800-866-8608 now. 

Or check out our website at www.fujitsumicro.com. 

FUTTSU 
COMPUTERS. COMMUNICATIONS. MICROELECTRONICS 

Fujitsu Microelectronics. Inc.. 3545 North First Street. Sai Jose. CA 95134. ©1996 Fujitsu Mic-oelectronks. Inc. SPARClite is a trademark of SPARC International, .nc. exclusively licensed I« Fujitsu Microelectronics. Inc All trademarks or registered traoemarks 

are the property of their respective holders. All SPARC trademarks are trademarks or register d trademarks ol SPARC International. Inc. Products bearing SPARC trademarks are ta .ed upon ae arhitectum developed by Sun Microsystems. Inc. 
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PASSIVES & OPTOELECTRONICS 

▼ LOW-OHM RESISTORS 
SENSE CURRENT 

The MP916 is an addition to the com¬ 
pany’s line of TO-220-packaged heat¬ 
sink-mountable power resistors. The 
device extends the company’s resis¬ 
tance range down to 0.010 Í2 (+/- 5%) 
and is rated at 16 W (40 A continuous 
current) at a case temperature of 25°C. 
The ceramic, heat-dissipating mount¬ 

ing surface provides cool operation. 
With a low inductance value of less 

than 10 nH (typical), the MP916 resis¬ 
tor is suited to critical current-sensing 
applications for IGBTs and other mo-
tor-control feedback, power supply, and 
battery charger applications. 

Caddock Electronics Inc. 
1717 Chicago Ave. 
Riverside, CA 92507-2364 
(909) 788-1700 
► CIRCLE 680 

Is* 

ILLINOIS CAPACITOR. INC 

Ask for our 

FREE Capacitor 

Engineering 

Guide. 

Top team performance depends on quality players 
That's why Illinois Capacitor is the right choice for 
your component lineup Every IC capacitor is 100% 
burn-in tested to ensure your satisfaction 

Reach for the industry's best quality and performance 
Call IC or your local IC distributor today 

Samples 

available 

upon 

request. 

Peach new heights 
i capacitor quality 

with IC. 
100% tested and the industry's 
most demanding standards will 
give you an edge on performance. 

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

THE SOURCE FOR QUALITY. PERFORMANCE AND DELIVERY. 
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▼ MINI TRIMMER CAPS 
OFFER LOW PROFILE 

With a mounted above-board height of 
just 1.0 mm, the CTZ2 Series SMT chip 
trimmer capacitors meet the needs of 
wireless systems that require values of 
more than 20 pF. The ultraminiature 
devices have minimum footprints for 
the tight confines of portable commu¬ 
nication devices. Capacitance values 
range from 3 pF up to 30 pF and the 
entire family allows for adjustable tun¬ 
ing. The capacitors measure 3 by 2.5 
mm with two height options of 1.3 and 
1.0 mm. TCR values are up to 500 
ppm/°C, and there’s also a high-stabil¬ 
ity version with a 1% setting drift. All 
versions are offered in a washable 
configuration. Typical pricing ranges 
from $0.45 to $0.60 in lots of2000 with 
lead times for production quantities 
of eight to 10 weeks. Samples are 
available immediately. 
AVX Corp. 
P.O. Box 867 
Myrtle Beach, SC 29578 
(803) 946-0414 
► CIRCLE 681 

▼ CHIP-RESISTOR ARRAYS 
SAVE ASSEMBLY COSTS 

The BMC 1604 Series chip-resistor ar¬ 
rays comprise four isolated resistor 
elements in one high-density package 
The arrays are suited to high-volume 
OEM SMT applications. Resistance 
values range from 10 Q to 1 MQ (5%), 
power ratings are 1/16 W per resistor, 
and the maximum operating voltage is 
50 V de. The arrays operate in a tem¬ 
perature range of -55° to 125°C. Parts 
are available with solder terminations 
on both sides of the element and in tape-
and-reel or bulk packaging. Pricing is 
$65/5000 pieces. Call for delivery infor¬ 
mation. 

Noble U.S.A. Inc. 
5450 Meadmvbrook Industrial Ct. 
Rolling Meadows, IL 60008 
(847) 364-6038 
► CIRCLE 682 
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YOU MAKE THE CHOICE . . . 
WE MAKE THE SYNTHESIZER 

• WIDE BAND? 

• NARROW BAND? 

• WIRELESS BAND? 

• SINGLE CHANNEL? 

• DUAL CHANNEL? 

• FINE RESOLUTION? 

• COARSE RESOLUTION? 

• PHASE CONTROL? 

• MANUAL CONTROL? 

• BCD CONTROL? 

• GPIB CONTROL? 

• INT. FREQUENCY STANDARD? 

• EXT. FREQUENCY STANDARD? 

The PTS line of frequency synthesizers 
covers 100 KHz to 3.2 GHz. With a 
dozen different models, and hundreds 
of options and configurations, you 
can specify a unit that's just right for 
you. For special OEM requirements, 
call and talk to an applications 
engineer. 

For a complete catalog, call or fax 
us today. 

Tel: 508-486-3400 

FAX: 508-486-4495 

SERVING THE INDUSTRY SINCE 1975 

9 BEAVER BROOK ROAD 
P.O. BOX 517 

PROGRAMMED TEST SOURCES, inc. LITTLETON, MA 01460, U.S.A. 
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PASSIVES & OPTOELECTRONICS 

▼ LOW-POWER LED LAMPS 
OFFER HIGH OUTPUT 

By achieving 10 times the brightness 
of commodity-type LEDs, the U-Se-
ries of InGaAlP-material LED lamps 
attains the same luminance levels 
they do at 1/10 the power consump¬ 
tion. The TLSU (soft-red), TLOU (or¬ 
ange), and TLYU (yellow) LEDs offer 
260-mcd output at 4 mW (2 mA). They 

enable designers to reduce compo¬ 
nent counts and power consumption 
while maintaining the brightness 
their designs require. The LEDs 
range in luminance levels from 1800 
to 2600 med typical at wavelengths of 
590 to 636 nm. The devices contribute 
to cutting total system power con¬ 
sumption in portable equipment. 
Other applications include large-scale 

When you 're ready to 
power up your display, 
design in ERG. ■ 

ERG inverters and converters are power supplies tailored to 
your information display. You get performance to spec, with 
maximum reliability. 
ERG offers power supplies for: 

• CCFT Backlit Flat Panel LCDs 
• EL Lamps or Backlit Displays 
• Gas Plasma Displays 
• Vacuum Fluorescent (VF) Displays 

We’ll work with you to meet any 
requirement, from custom dimming 
to special packaging. And every 
ERG power supply is made in the 
U.S.A. Just tell us what you need. 
When you’re ready to power up, 
design in ERG. 

Endicott Research Group, Inc. 

The Power Behind 
the Display 

2601 Wayne Street 
Endicott, NY 13760 
(607) 754-9187 

Fax: (607) 754-9255 
http://www.ergpower.com 

READER SERVICE 138 

displays, backlighting, instrumenta¬ 
tion, cellular and cordless phones, in¬ 
door message displays, and status 
indicators. Pricing ranges from $0.20 
to $0.30 in lots of 5000. Call for deliv¬ 
ery information. 

Toshiba America Electronic 
Components Inc. 
9775 Toledo Way 
Irvine, CA 92718-1811 
(800) 879-4963 
http:llwunv.toshiba.com/taec 
► CIRCLE 683 

▼ TINY CHIP INDUCTORS 
CONDITION SIGNALS 

An EIA-standard 1008 footprint and 
low profile of just 1.8 mm are featured 
in the FSLU2520 Series of wire¬ 

wound SMT chip inductors. The de¬ 
vices are designed for signal-condi¬ 
tioning applications in a wide range 
of electronic equipment. Their pro¬ 
prietary wire-wound structure, with 
welded terminations, offers high reli¬ 
ability. Inductors are precisely wound 
on a ferrite core for excellent tem¬ 
perature stability and sensitivity. In¬ 
ductance values range from 10 nH to 
220 pH in tolerances of 5, 10, or 20%. 
Operation is in a temperature range 
of -40° to 85°C. Typical maximum Qs 
are from 40 to 50. Products are sup¬ 
plied on tape and reel to facilitate 
automated assembly. The parts offer 
superior solderability and high heat 
resistance for flow and reflow solder¬ 
ing. Packaging is tape and reel with 
2000 per reel. Call for pricing, deliv¬ 
ery information, and samples. 

Toko America Inc. 
1250 Feehanville Dr. 
Mt. Prospect, IL 
(800) P IK-TOKO 
Fax (708) 699-1194 
http://www.tokoam.com 
► CIRCLE 684 
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Think Analog Arrays 
save time & money 

COMPARE & SAVE 
Key Decision 

Factors 
Orbit 

Mixed-Signal Array 
Full Custom 

ASIC 
Discrete 

Components 
NRE costs (typ) Low ($15K-$75K) High ($100K-$300K) N.A. 
Prototypes*(typ) Fast (6-18 wks) Slow (24 to >52 wks) N.A. 
Time-To-Market Fast Slow Moderate (8-24 wks) 
Design Risk Minimal High Low 
Price (10K-100K/yr) Low Medium High 

(100K-lM/yr) Low Low High 
•Design completion to silicon 

Rapid Analog Design-to-Silicon Gets 
Your System to Production Faster 
Orbit’s analog and mixed-signal CMOS arrays speed the development 

of your end product. We offer over 25 array sizes which contain 50 to 5,000 

gates, 5 to 50 Op Amps, plus many other analog components and operation 

down to 1 volt. We also provide discrete KIT parts for breadboarding. 

Our arrays allow faster layout, shorter fab cycle times and reduced 

non-recurring engineering (NRE) costs compared to a full custom. 

Working jointly with our experienced analog design engineers, you can 

achieve design-to-silicon in as little as six weeks. And if any iteration is 

required. Orbit can provide turnaround in just two weeks. For high 

volumes, further cost reduction can be achieved by converting the array 

into a low NRE (S35K-S50K) Orbit full custom mask set. 

Orbit Semiconductor, Inc. 169 Java Dr. Sunnyvale, CA 94089; 408 744-1800, fax 408 747-1263 

Discrete Components 

FREE DESIGN GUIDE 

800-331-4617 
800-647-0222 CA 

http://www.orbitsemi.com 

ISO 9001 Certified 
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SWITCHES & RELAYS 

Texas 
Instruments 
Authorized Distributor 

162 

▼ TOGGLE SWITCHES 
WITHSTAND WASHING 

Rather than a two-piece case with ep¬ 
oxy terminal seals, the S and SF Se¬ 
ries miniature toggle switches uses a 
one-piece case design with an epoxy 
base and terminal seal. The result is 

a switch with superior sealing that 
withstands many different soldering 
and cleaning processes including foam 
fluxing or flux bath; pre-heat tem¬ 
peratures of up to 380°C; turbulent 
and laminar wave soldering at tem¬ 
peratures up to 266°C; washing and 
rinsing with water, detergents, and 
freon; and blow drying at up to 180°C. 
Both SPDT and DPDT models are of¬ 
fered in two or three positions with 
various momentary and maintained 
configurations. Mechanical outlines 
include vertical, horizontal right-an¬ 
gle and vertical right-angle pc-board-
mounting types as well as 
panel-mount,ing models with either 
solder-lug or pc terminals. Pricing for 
a two-position toggle switch is $2.14 
in lots of 1000. 
APEM Components Inc. 
P.O. Box 544 
Wakefield, MA 01880-4444 
(617) 246-1007 
► CIRCLE 685 

▼ LIGHTED SWITCH 
IS SMT COMPATIBLE 

The HDS/HDT combines an LED and 
a switch in a surface-mount package 
that mounts horizontal to the pc board 
and measures less than 0.75-in. thick. 
The device comes with momentary-
or latch-type switch action in six dif¬ 
ferent electrical variations, including 
normally open or normally closed one-
and two-pole and externally tied for 
SPDT operation. The LED has a lu¬ 
minous intensity of up to 50 med for 
green and 32 med for red or yellow. 
A cap can be used to focus the light. 
Both switch and LED contacts self 
clean as they wipe during actuation. 
Mounting styles include through hole 

and surface mount with j-bend or gull¬ 
wing tin-coated leads. Pricing starts 
at $3.83 ea/100 with delivery from 
stock to six weeks. 

Schurter Inc. 
1016 Clegg Court 
Petaluma, CA 94975-0158 
(800) 848-2600; Fax (707) 778-6401 
73024.2314@compuserve.com 
http://unvw.schurterinc.com 
► CIRCLE 686 

▼ REED RELAY IS 
INSTRUMENT GRADE 

The SIL4 is a single-in-line reed relay 
with out-going quality levels rated up 
to less than 50 parts per million. Ca¬ 
pable of over 50 billion switching op¬ 
erations, the relay has a maximum 
switching voltage of 200 V, a power 
rating of 10 W, and a typical insulation 
resistance between all isolated pins of 

1013Q. The dielectric strength be¬ 
tween coil and contact is 2500 Vdc. 
The relay has a switching current of 
0.5 A, a carry current of 1.5 A, and a 
dynamic contact resistance of 150 mil. 
Available coil voltages are 3,5,12, and 
24 V. The 5-V version requires 50 mW 
to operate and has an operate time of 
0.5 ms (typical). Options include nor¬ 
mally open contacts, normally closed 
contacts, or diode suppression. The 
operating temperature range is -40° 
to 85°C. Pricing is less than $1 
ea/25,000, with sample and production 
quantities available now. 

CP Clare Corp., Reed Relay 
Products 
15 John L. Dietrich Blvd. 
N. Attleboro, MA 02763 
(508) 643-9990; Fax (508) 643-9991 
► CIRCLE 687 

Where to order 
your new 

TMS320C3X DSK 

800/777-ARR0W 

HAMILTON HALLMARK 

800/350-6103 
www.hh.avnet.com/tigate.html 

marshall 
800/877-9839x3075 

www.marshall.com/pub/tis/tisindex.htm 

WYLE 
800/414-4144 

www. wyle. com/ti/c3xdsk. html 

ï 
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DSP SOLUTIONS 

Stop dreaming about DSP. 
Start designing the easy way. 

Ever dreamed of using digital signal processing in your design? Wake 

up io the new ’C3x DSK from TI. The first floating-point. 32-bit DSP 

starter kit. It’s fast and easy and costs only 899. It will get you design¬ 

ing with floating-point DSPs quickly, while allowing you to develop 

software code right on your own PC. 

The ’C3x starter kit is not a toy. It’s a real and expandable devel¬ 

opment platform to experiment with and develop real-time digital 

signal processing applications. In fact, what you work on today can 

be used in future developments. 

So what are you waiting for? Start designing with DSPs today. You 

could wake up to a DSP Solution tomorrow. 

Visit us at http://unvw.ti.com/sc/c3xdsk on the Internet. 

32-bit TMS320C3x DSK 

• 50-MHz 'C31 DSP-based board 
• DSK assembler, debugger 
and sample applications 

• TLC32O40 Analog Interface Circuit 
(AIC) with 14-brt resolution 

• PC connector cable 
• Complete set of user guides 
• Plus Sæ discount coupon 
on purchase of 'C3x EVM 

Contact your authorized TI distributor on the facing page. 

ï 
EXTENDING YOUR REACH1* 

Texas 
Instruments 

; 1<M<> TI 08-1924 



SWITCHES & RELAYS 

▼ RELAY PROVIDES DELAY-
ON-DROPOUT FUNCTION 

The DOD Series tiine-delay relay pro¬ 
vides a delay-on-dropout function for 
alarm, copier, vending, and food-proc¬ 
essing applications. The device comes 
with fixed or adjustable timing options. 
Fixed values may be preset in seconds 
or minutes ranging from 0.1 to 300 s, 
while the unit’s knob-adjustable poten¬ 

tiometer accommodates standard tim¬ 
ing ranges of 0.1 to 10 s, 0.6 to 60 s, 12 
to 120 s, and 0.3 to 300 s. Standard input 
voltages are 24 and 120 V ac, and 24, 
48, and 110 V de. Custom voltages and 
timing are available. Hie device’s con¬ 
tact arrangement is DPDT with eight¬ 
pin octal-style plugs. Eleven-pin spade 
terminals are also available. UL and 
CSA approvals apply and the lifespan 

Batterv Connectors & Holders 

Batteries ? 
We Make The Connections! 

Certified Quality, Proven Performance 

Keystone Battery Components are available for all variations of “Coin Cells", “Buttons", 
“AAAA", “AAA 

Request Engineering Catalog #990 

THAT MAKE THE BIG THINGS WORK! 

Fax: 718-956-9040 Tel: 718-956-890 0 

• Printed Circuits * Surface Mount • Snap in • 
• Spring Contacts • Quick-fit • Custom Design- Special Applications • ISO 9002 Certified 

, • Astoria, New York 11105-2017 

systems: Alkaline, NiCd, NiMH, Lithium and Zinc batteries. 

Pioneering new products to the highest standards of engineering and manufacturing excel¬ 
lence with a complete selection of the industry’ s most reliable, quality assured designs for... 

Snap-on • Battery Compartment-

Keystone Electronics Corp. • 31-07 20th Road 

D”, “N*’ & “9 Volt” sizes. In a complete array of energy' 
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is 100 million operations at 25°C. Pric¬ 
ing is $42.44 ea/500 and delivery is 
stock to two weeks. 

Amperite Co. Inc. 
600 Palisade Ave. 
Union City, NJ 07087 
(800) 752-2329; Fax (201) 864-3955 
► CIRCLE 688 

▼ MINIATURE SWITCHES ARE 
SURFACE MOUNTABLE 

The TL36WS84000 two-position toggle 
switch is representative of three series 
of miniature switches targeted at sur¬ 
face-mount applications. The three se¬ 
ries are called the TP Series 
pushbutton switch, the TG Series slide 

switch, and the TL Series toggle 
switch, and all come in tape-and-reel 
packaging and are reflow solderable 
and washable. Dimensions for the 
pushbuttons are 0.400 (L) by 0.318 
(W) by 0.218 (H) in., the slide switches 
measure 0.378 (L) by 0.397 (W) by 
0.218 (H) in., and the toggles measure 
0.400 (L) by 0.318 (W) by 0.218 (H) in. 
All models are SPDT, carry dry-cir¬ 
cuit ratings of 0.4 VA at 20-V max. 
(ac or de), and are offered with op¬ 
tional positioning pins. Electrical con¬ 
figurations include momentary for 
the pushbuttons, maintained for the 
slides, and both momentary and main¬ 
tained for the toggles. Pricing is $3.01 
ea/1000. 
APEM Components Inc. 
134 Water St. 
Wakefield, MA 01880-4444 
(617) 246-1007; Fax (617) 245-4531 
info@apem.com 
http.'Hwww. apem. com 
► CIRCLE 689 
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PSTN 

Telephone Line Interface 
Made Easy 

Your phone line interface designs just got easier. CP Clare’s Semiconductor 

Group brings you the CYBERGATE™ 2000 Series Data Access Arrangement 

(DAA) Module - the fastest, smallest, and most cost-effective gateway to 

the cyberworld of telecommunications. You name the application, and 

CYBERGATE™ 2000 will get your design to market - on time, worldwide 

and complying with FCC part 68, UL and BSI (pending) requirements. 

There is no need to go to multiple venders to meet your project’s budget, 

performance and size requirements. As a leading supplier of semiconductors, 

reed relays and magnetic components to the worldwide telecom market, we 

can uniquely satisfy your DAA requirements with one phone call. 

Designed with a maximum THD of .01%, CYBERGATE™ 2000 Series will 

interface your computer telephony, process control, medical, remote data 

acquisition or fax machine modem application to the Public Switched 

Telephone Network (PSTN). 

To find out more about the CYBERGATE™ 2000 Series’ wide range of 

applications and performance, contact CP Clare today. 

Typical applications for the CYG2000 include: 
• Home Medical Devices 

• Plant Monitoring Equipment 

• Security/Alarm Systems 

• Utility Meters 

• Voicemail Systems 

• Vending Machines 

• Elevator Control Boxes 

• Network Routers 

CPOare 
CORPORATION 

• PBX Systems 

• PC Mother Boards 

• Telephony Applications 

• Digital Telephone 
Answering Machines 

North American Sales Office 

Arlington Heights, IL 
Tel: 1-800-CPCLARE 
Fax: 1 -847-797-7023 

European Sales Office 

Hasselt, Belgium 
Tel: 32-11-300860 
Fax: 32-11-300882 

Asian Sales Office 

Taipei. Taiwan 
Tel: 886-2-523-6368 
Fax: 886-2-523-6369 

Japanese Sales Office 

Tokyo, Japan 
Tel: 81-3-3980-2212 
Fax: 81-3-3980-2213 

Visit our web site at http://www.cpclare.com 
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PACKAGING 

▼ SMT ADHESIVES 
SPEED PROCESSING 

Two Chipbonder surface-mount adhe¬ 
sives are available to aid in maximizing 
processing speed. During application, 
the adhesives demonstrate identical 
performance characteristics. But the 
Chipbonder 3612 is formulated with a 
yellow color while Chipbonder 3614 ap¬ 
pears red. The availability of the two 

colors allows the adhesives to be com¬ 
patible with vision systems and be 
visible regardless of the pc-board 
color. The on-stencil life of these ma¬ 
terials is five days. During the screen¬ 
printing process, the adhesives flow 
readily through the screen apertures 
and recover their viscosity quickly to 
form extremely consistent dot pro¬ 
files. Call for pricing and delivery in-

READER SERVICE 234 

formation. 
Loctite Corp. 
1001 Trout Brook Crossing 
Rocky Hill, CT 06067 
(800) 562-8483 
Fax (203) 571-5465 
► CIRCLE 690 

▼ METAL STANDOFFS 
GROUND PC BOARDS 

Applications requiring electrical 
grounding and/or high-strength 
mounting of printed-circuit boards are 
candidates for a line of grounding pc-
board supports. The metal standoffs 
enter the chassis from the bottom, or 
reverse side, providing minimal protru¬ 
sion below the panel. No special inser¬ 
tion or fixturing equipment is required. 
The easyjo-use supports snap into a 
0.270-in. (0.002 in.) chassis hole by 
hand for quick installation. They accom¬ 
modate panel thicknesses from 0.040 to 
0.060 in. Electrical contact and secure 
mounting are achieved by driving a #6-
32 screw through the pc board into the 
support. The screw threads engage metal 
tabs and drive the sides of the part lat¬ 
erally to lock it into place. Three available 
standoff heights are 0.190, 0.250, and 
0.375 in. Zinc plating provides corrosion 
resistance. Call for pricing and delivery 
information. 
ITW Fastex 
195 Algonquin Rd. 
Des Plaines, IL 60016 
(847) 299-2222 
Fax (847) 390-8727 
► CIRCLE 691 

▼ THERMAL COMPOUND 
IS EASY TO USE 

A convenient applicator is provided 
with the Thermstrate-TC thermal 
compound that allows users to gradu¬ 
ally dispense the solid compound as a 
film-like deposit on either a heat sink 
or component surface. The material 
is dry to the touch, will cold-form with 
pressure, and liquefies at 51°C to fill 
any interface voids. The compound is 
said to have a lower thermal resis¬ 
tance than thermal grease. It’s sili¬ 
cone-free and offers unlimited shelf 
life as well as long-term applied sta¬ 
bility. A one-ounce applicator goes for 
$12.50 in quantities from 10 to 24. 

Power Devices Inc. 
26941 Cabot Rd., Bldg. 124 
Laguna Hills, CA 92653 
(714) 582-6712 
► CIRCLE 692 
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har-bus 64 New 160 Pin 
Connector For VME64 

New connector series satisfies the new 64-
bit computer architecture’s requirement for 
higher speeds, more I/O and additional func¬ 
tionality. Offering a five row connector solu¬ 
tion that is 100% backward compatible with 
the popular 96-pin Eurocard connectors, the 
new har-bus 64 has 160 pins with prelead¬ 
ing contacts for live insertion. New contact 
rows can be used to improve signal speed of 
VME bus and as ground contacts. Current 
96-pin Eurocard connectors mate to the 160 
pin connectors, allowing all PCB's to be 
used in new or existing backplanes. 

Reader Service 241 

mount components 
out loss of a 15mm 

har-pak®2.5MM 
High Density 
Connector system 
Developed for back¬ 
plane and daughter¬ 
board applications in 
modern rack systems. 
The 5 row 2.5 mm 
connector design 
offers solderless PCB 
terminations, optimum 
utilization, of space 
three dimensional mod-
ularity, high contact 
density, EMI protec¬ 
tion, and the ability to 
double-side surface 
n daughter cards with-
:ard pitch. The har-pak 

connector system permits using a three 
dimensional 2.5mm grid. With the exception¬ 
al capabilities of the connector, only one con¬ 
nector style is required to solve your power, 
signal, ground, and high data rates, simplify¬ 
ing the design and manufacturing of future 
systems. The compliant pin technology uti¬ 
lizes the same 1mm plated through hole 
standard for many DIN 41612 compliant pin 
technologies.The consistency in design uses 
the many years of manufacturing and design 
experience already available. These attribut¬ 
es combined can lead to new advancements 
in board-level designs: 15mm card pitch with 
double sided surface mounted daughter 
cards, butterfly or mid-plane techniques, 
modular design both horizontally and verti¬ 
cally, low number of system components 
combination with other standardized packag¬ 
ing systems, and lower applied costs. 

Reader No. 242 

New SEK “Press’n Snap” Press In 
Header 
The new “press’n Snap” low profile press-in 
headers can be added to single or double¬ 
sided surface mount printed circuit boards 
any time after reflow. Press-in terminations 
of the two row .100” pitch headers permit 
easy installation into plated through holes 
without soldering. Removable temporary 

inserts allow any flat die to press the con¬ 
nectors. The straight header is shrouded by 
four plastic walls and available in versions 
from 6 to 64 contacts. The mating connec¬ 
tors are flat ribbon terminated socket con¬ 
nectors from HARTING’S SEK range. These 
can be latched to the headers by using tne 
locking levers installed onto the strain relief. 
The levers secure the socket connector to 
the end walls of the header. Placing the 

locking levers on the socket instead of the 
PCB header saves valuable board real 
estate. 
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NEW HIGH DENSITY 
MICRO-COAXIAL CONTACTS 

Designed for high speed data transfer rates. 
Can be used in the iec 1076-4-2 2.5mm High 
Density connector system, har-pak®. Provides 
more space efficiency, high frequency capabili-
tiy, easy handling, low applied cost and appli¬ 
cation with current equipment and emerging 
metric equipment practices. Designed for PCB 
termination on both daughter card to backplane 
connection; allowing users to bring signal 
directly into the backplane without a cable tran¬ 
sition. 

Reader No. 244 

CONNECT 
FOR A WINNING 
PERFORMANCE 
WHEN IT COUNTS 

har-mik 
har-press® 

HARTING offers you winning 

solutions with o comprehensive 

line of high qualify connectors 

that you con depend on for 

superior system performance 

HARTING'S innovative designs, 

modern manufacturing facilities and 

progressive production techniques con 

help you stay ahead of the competition 

and maintain a decisive edge 

HARTING'S har-bus 64 connector series 

satisfies the new 64-bit computer architecture's 

____ requirement for higher speeds, more I/O and 

La. additional functionality. Offering a five row 

connector solution that is 100% backward 

compatible with the popular 96-pin Eurocard 

connectors, the new har-bus 64 connector has 160 

"° circ?e4246 P'ns w'^ Pleading contacts for live insertions. New 
contact rows can be used to improve signal speed of 

VME bus and os ground contacts. Current 96-pin 

Eurocard connectors male to the 160 pin connectors, 

allowing oil PCB's Io be used in new or existing backplanes. 

har-pak» 
CIRCLE 248 

Need high pin count equal Io the fulure bus +4 row 2.0 mm connectors _ 

that can withstand robust handling and assembly? HARTING'S har-pak® 

2.5 mm connector system with greater contact spacing provides superior high 

’ frequency performance. 

Using the 0.040" plated through-holes typical of today's 0.100" connector, 

Han-Modular ^ar'Pa  ̂provides almost twice the density with no increase in manufacturing costs. 

circle 249 connectors are surface mount compatible, and ideal for high volume 
applications with solderless, compliant pin terminations. 

circle 247 The new har-mik har-press® SCSI 3 connector with 
X compliant pins is flat rock, and can be inserted into a PCB with 

r one stroke of a press. Eliminates soldering and soves lime. The 

68-pin, receptacle vertical mount connector is made of liguid 

. crystal polymer a high temperature resistant material which allows 

use of IP reflow lor SMT components, with no danger of damaging 

the connector. Comdianl pins fit into finished, plated through holes of 

0.022" to 0.027". 

HARTING'S new Han-Modular System enables you to assemble a connector 

according Io your specific reauiremenls. Different modules permit transmitting electric 

signal, power, RF, coax, optical, pneumatic and liquid combinations in the same 

connector. High flexibility allows using combinations of different modules for different 

applications. System is ideal for use in assembly machines, factory automation, logistics, 

machine tools, railway and robol:c applications. 

Complete 
information 
available 
upon request 

Vou can rely on the some high quality, dependable performance and service that HARTING is 

known for Worldwide Io moke a winning connection for you. Call, Fax or Write: 

Connectors from HARTING the quality connection 

Available from authorized 
HARTING Distributors 

HARTING Elektronik, Inc. 2155 Stonington Ave., Suile 212 
Hoffmon Estates, Illinois 60195-5211 
Phone: 847/519-7700 • Fox: 847/519-9771 
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PACKAGING 

▼ HEAT DISSIPATORS 
ARE OMNIDIRECTIONAL 

Uniform heat distribution with addi¬ 
tional surface area is featured in an 
enhanced, omnidirectional heat sink. 

The family conforms to the socket 
profile, requiring no additional board 
space. They’re available in 1.25- and 
1.50-in. heights for Pentium proces¬ 
sors running from 150 to 200 MHz. 
They’re also designed to accept the 
company’s family of chips. A full line 
of cooling products is offered for the 
entire family of Intel Pentium and 
Pentium Pro microprocessors. Cus¬ 
tom-engineered heat sinks with vari¬ 
ous clip configurations are available 
to meet critical customer require¬ 

ments. Call for pricing and delivery 
information. 
IERC 
135 W Magnolia Blvd. 
Burbank, CA 91502 
(818) 8)2-7277 
► CIRCLE 693 

▼ UNIVERSAL MOUNTING 
CUTS ENCLOSURE COSTS 

A universal component-mounting sys¬ 
tem for large enclosures is designed to 
reduce installed costs while improving 
space utilization and heat dissipation. 
The system uses DIN rails and struts 
combined with a DIN swing frame to 
create an open architecture that’s easily 
assembled and modified. According to 
the manufacturer, space savings of 25% 
or more are possible compared with 
traditional subpanel mounting meth¬ 
ods. This can result in using smaller or 
fewer enclosures for the same equip¬ 
ment, and/or more efficient use of floor 
space in end-users’ facilities. The open 
architecture also allows air to circulate 
more freely for more efficient cooling. 
Cable management is also made eas¬ 

ier, it’s claimed. Cali for more infor¬ 
mation. 

Hoffman Engineering 
900 Ehlen Dr. 
Anoka, MN 55303-750) 
(800) 355-3560 
► CIRCLE 694 

FREE REUY CATALOGS 
From a Cll Technologies Division to Match All of Your Relay Applications. 

High-Performance. Hermetically Sealed 
• Aerospace/QPL relays, low-level 
to 10A 

• 1/2 size, T0-5 and others 
• Commercial & aerospace solenoids 

Communies tions 
Instruments, Inc.“ 

A division of 
Cll Technologies’" 

P.O. Box 520 • Fairview, NC 28730 

(704) 628-1711 

Industrial & General Purpose 
• Signal level to 30A, UL, CSA 
& TUV listings 

• Solid state relays 
• Time delay relays 

Midtex 
A division of 
Cll Technologies “ 

9-B 2 Butterfield Trail • El Paso, TX 79906 

(915) 772-1061 (800) 643-8391 

High-Voltage, RF, & DC Power 
• Relays up to 70Kv including QPL 
• 28 Vdc to 270 Vdc aerospace power 
relays, contactors and power controllers 

• EV and industrial contactors to 600 Vdc 

<|| A division of Cll Technologies'“ 

P.O. Box 4422 • Santa Barbara, CA 93140 

E-MAIL: info@Kilovac.com 

(805) 684-4560 (800) 253-4560 

World Leaders In High Performance Switching Technology 
READER SERVICE 96 READER SERVICE 97 READER SERVICE 98 
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► Let’s talk. Tell us what 

On t i m e .. . a t the right ¡price ... and it’ll work. 

Centurion International, Inc. 

have grown to trust our 

ability to design, engineer 

and manufacture antennas 

and battery packs to tight 

tolerances. In high volume. 

On time. And on budget. 

An impossible deadline. 

A shrinking budget. And the 

antenna and battery pack are 

critical to the success of your 

design. You need Centurion 

International right now. 

- Full range off requencies 

front 2 7MHz to 6GHz 

We developed this 
connector for spread 
spectrum applications 
in compliance with 
FCC Part 15. 

Our customers-many 

of the leading wireless 

manufacturers in the world-

Wireless Components • Antennas and Batteries 
P.O. Box 82846 
Lincoln. Nebraska 68501 
800-228-4563 /402-467-4491 
FAX: 800-848-3825/402-467-4528 

We designed 
these 2.4 GHz 
antennas for wireless 
LAN applications. 

antenna and battery pack 

you need right now (or more 

likely, yesterday). 

- Custom battery pack 

assemblies incorporating 

nickel cadmium, lithium 

ion, nickel metal hydride 

or alkaline cells 

Lucent Digital Cellular Telephone 6720 

Centurion International has developed 
antennas for many Lucent Technologies Inc. 
wireless terminals which meet Bell Labs 
specifications. 

800-228-4563 

Fax: 800-848-3825 

Call us today for a 

FREE Custom 
Antenna And 
Battery Pack 
Design 
Specifications Kit. 

- RF engineering experience 

from 3MHz to 94GHz 

This PCMCIA application 
demanded the performance of 

a 17 cm antenna tn a 7 cm 
package design. 

Every battery-
pack we design and 
manufacture meets or exceeds 
all electrical, mechanical and 
functional specifications. 

* < 

If you're designing 
wireless communications devices, 
we're the antenna and battery pack 
specialist you need 
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PACKAGING 

▼ CUSTOM FRONT PANELS 
MEET USERS’ SPECS 

Euro-style front panels are available 
for easy customization to meet specific 
user requirements. Thanks to ESF’s 
broad in-house capabilities, custom 
panels are available at relatively low 
cost without sacrificing turnaround 
time or delivery. Custom cutouts, holes, 
and extra hardware can be specified 

as well as special finishing and silk¬ 
screening. The company also offers a 
stainless steel M2.5 collar screw and 
plastic or metal sleeves for fastening 
panels to subracks. To speed the de-
sign-to-manufacture process, ESF can 
work from CAD-file data with or with¬ 
out support drawings. System software 
includes Graftek GMS, Pro/Engineer, 
AutoCAD, IGES, and DXF. Call for 

Temperature for Maximum Operation 
Ishizuka is one of the world's leading manufacturer and global supplier 
of NTC thermistor. Our development with sensors ensure that your 
products operate at a temperature that achieves maximum operation. 
Already proven by top manufacturers worldwide, product designers 
that design in with our sensors offer consumers with high quality 
consumer end products that provide better living conditions. 
Our aim is to provide electronics manufacturers top quality sensors to 
produce top quality products. 

Mobil communication products 
•Rechargeable battery sensor 
•CPU, LCD temperature compensation 

Domestic appliances 
•Air conditioner temperature control 
•Refrigerator and a freezer temperature control 

Switching power supply 
•Inrush current suppression 
•Fan motor speed control 

ISO 9002 Certified Company^^^^W ® mIi/iITEl 
Ishizuka Electronics Corporation 

7-7,Kinshi 1-chome,Sumida-ku,Tokyo 130,Japan Tel : (3) 3621-2704 Fax : (3) 3623-7776 

•Taiwan : Taipei office 
•HongKong : SEMITEC (H.K.) 
•U.S.A. : SEMITEC USA 
•Korea : JIN SUNG CORP. 

Tel : 02-509-9855 
Tel : 2369-6773 
Tel : 516-587-4086 
Tel : 02-851-3127 

Fax : 02-509-9599 
Fax : 2739-2396 
Fax : 516-321-9604 
Fax : 02-851-3129 

READER SERVICE 101 

pricing and delivery information. 
Electro-Space Fabricators Inc. 
300 W High St., P.O. Box 67 
Topton, PA 19562-0067 
(610) 682-7181 
► CIRCLE 695 

▼ WATER-SOLUBLE FLUX 
CONTAINS NO HALIDES 

With no halide content to contribute to 
board degradation, Heraeus Cermal-
loy’s SURF50 liquid flux is a water-sol¬ 
uble material that can be used with 
standard wave-soldering equipment 
for through-hole, mixed-technology. 

and SMT assembly processes. The 
flux is highly activated, allowing use 
on difficult-to-solder areas on boards. 
In addition, its VOC-free formulation 
eliminates environmentally danger¬ 
ous organic emissions. The absence of 
VOCs can also simplify users’ efforts 
to comply with government regula¬ 
tions. The flux is available in one-, 
five-, and 55-gallon quantities. 

Heraeus Inc., Cermalloy Div. 
24 W Union Hill Rd. 
W Conshohocken, PA 19428 
(800) 562-8483 
► CIRCLE 696 
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Asimple 

in Signal ChainSM design. Let someone else do the leg work. 

In fact, Pioneer and Analog Devices have 

already done it. So now you need only deal with 

one manufacturer, one supplier, and one point of 

contact for all your instrumentation Signal Chain3" 

needs - everything from sensors to DSPs. 

You truly do get the best of two worlds. 

High performance linear, mixed-signal, and digital 

integrated circuits from Analog Devices. And, 

from Pioneer, the most comprehensive technical 
support in the industry. 

Our Field Application Engineers will help you 

find the precise component you need to optimize 
your particular instrumentation application. They 

can even provide product data sheets, the 
latest technical papers on Signal 

Chain design, and a listing of 

upcoming Signal Chain seminars. 

In short, by doing the legwork, 

Aoneer can cut some steps out of your design 

process. For a Signal Chain design kit including a 

coupon for free sampies of selected products, 

call Pioneer at 1-800-657-0168. Or e-mail us 
at adi@pios.com on the Internet. 

Solutions fora changing world. 

□ ANALOG DEVICES 
Ct 996 P onee - Standard Electronics Signal Cham is a service mark of Analog Devices, Inc. 

sj Pioneer 
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Design In ► 

AMKOR 

60 

‘Exclusive to Amkor 

Asia • Europe • Korea • Japan • Singapore • Taiwan • USA West • USA Southwest • USA Midwest/East 

E 
E 

IC Package Applications 

PDIP PLCC QFP AMKOR BGAs: 
\ / / /PBGA 
Mi / / SuperBGA®* 

/ • future Shrink BGA 
& Chip Scale BGA 

10 50 100 200 400 6<X) 800 100C 

Package Leads 

BGA 
expanding worldwide manufacturing 
capabilities and industry leading 
in-house design resources, make us 
the undisputed BGA leader. As the 
leader, we have the expertise to 
support you with turnkey BGA 
design-in solutions. So why not 
give your ideas room to expand 
into the next generation. Package 
them in the real BGA. Call Amkor 
now at (602) 821-2408, ext. 2000, 
fax (602) 821-6937 or see us J 
at http://www.amkor.com for A 
more information. 

►Get The REAL 
BGA IC packaging has a very bright future. 
And so do your applications - if you 
design in Amkor’s BGA - the real BGA. 
The one that gives you more I/Os in less 
space, better electrical performance and 
improved thermal management. In fact, 
Amkor’s vast product portfolio, continually 

► Plastic BGA 
More package options, 
greater manufacturing 
capacity along with the 
design-in support of 
the industry leader. 

► SuperBGA® 
Award-winning design 
with built-in heatspreader 
for better power 
management and 
EMi/RFl shielding. 

anam 
We're Packaging The Future 

► MCM PBGA 
Now an entire system 
can be designed into 

i a single space-saving 
[ BGA multi-chip module. 

► CS BGA™ 
Future family of high-
density Chip Scale 
IC packages with the 
electrical and cost-saving 
advantages of BGAs 

Row do I know 
which BGA IC k 

« package will give 
me the freedom 
to increase 
performance new 
and in the future? 
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PRODUCT INNOVATION 

Dual-Frequency PLL 
Synthesizers Target PCSs 

Ultra-Low-Current 
Consumption Parts 

Offer Two 
RFPLLs With Low 
PhaseNoiseAnd 

High-Performance 
Charge Pump. 

T Paul McGoldrick 

he need for phase-
locked loop (PLL) fre¬ 
quency synthesizers 
has grown as dramati¬ 
cally as the personal 
communications mar-

the maximums, while the minimum 
operating IF is 45 MHz and minimums 
for the RFs depend on whether they 
are primary or secondary outputs. 
For a 1.1-GHz primary output, the 
minimum is 100 MHz, and for a 1.1-

ket. The plethora of international 
standards also has demanded that any 
product offering has to cover a range. 
Meanwhile, the need to conserve ac¬ 
tive-circuit area has required that syn¬ 
thesizers offer outputs for the often 
two-frequency source needs of a circuit. 

National Semiconductor’s wireless 
communications group now has added 
a new range of low-power-consump¬ 
tion synthesizers to their PLLatinum 
family with five dual-frequency syn¬ 
thesizers and three single-frequency 
devices built around the same basic 
format (see the table). The duals pro¬ 
vide both RF/IF and RF/RF outputs. 
The highest power consumption in the 
series is 5.0 mA (at a supply of 3 V), 
compared to 13 mA in the previous 
series—for which these are pin-to-pin 
replacements. The frequencies are 

GHz secondary output it’s 50 MHz. 
F or 2- and 2.5-GHz primary outputs, 
the minimum is 200 MHz. 

The parts are made using the latest 
version of National’s ABiC silicon 
biCMOS process, 0.5-pm ABiC V proc¬ 
ess, with frequencies up to 3 GHz /elec¬ 
tronic DESIGN, October 14, p.37). The 
most challenging parts—those with RF 
and IF outputs—are described here, 
while the other duals (RF/RF) use the 
same circuit arrangements and the sin¬ 
gles use a simplified arrangement. 

The 22-bit data register accepts se¬ 
rial data on the three-wire clock (clock¬ 
ing is on the rising edge), data (binary 
serial data, MSB first), and load enable 
(CMOS, high-impedance) pins (Fig. 1). 
The first five MSBs are used for pro¬ 
gram modes, the next fifteen MSBs are 
used for the divide ratio of the reference 

enable ■ 1. BLOCK DIAGRAM OF THE National Semiconductor LMX2330L frequency synthesizer. It produces a digital PLL control up to 2.5 GHz on the RF channel and 510 MHz on the IF channel. 

divider, and the last two MSBs 
are the control bits. The data 
locations from the control 
bits are 00 for the IF “R” 
counter, 01 for the RF “R” 
counter, 10 for the IF “N” 
counter, and 11 for the RF 
“N” counter. The reference 
“R” counters set a divide ra¬ 
tio from 3 to 32767, acting on 
the high-precision oscillator. 
The divide ratios for the “N” 
counters are set in two parts: 
an 11-bit programmable 
counter divides from 3 to 
2047 and a 7-bit swallow 
counter divides from 0 to 127. 
In the latter case, the last 
three bits are “don’t care” 
bits for the IF where the 
swallow division is 0 to 15. 
Prescaler ratios are 8/9 or 
16/17 for the IF, 32/33 or 64/65 
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DUAL-FREQUENCY SYNTHESIZERS 

NATIONAL SEMICONDUCTOR’S SINGLE- AND DUAL-FREQUENCY SYNTHESIZER ICs_ 

Part number Type RF input(s) Prescalers 
lee (typical) 
(@Vee = 3 V) 

Power-down 
Ice Vee range _ Package type 

LMX2306 Single 550 MHz 8/9 1.2 mA 1 nA 23-5.5 V TSSOP-16 

LMX2316 Single 1.2 GHz 32/33 2.0 mA 1 nA 2.3-5.5 V TSSOP-16 

LMX2326 Single 3.0 GHz 32/33 3.5 mA 1 nA 2.3-55 V TSSOP-16 

LMX2330L RF/IF dual 2.5 GHz 
510 MHz 

32/33. 64/65 
8/9, 16/17 

5.0 mA 1 nA 2.7-5.5 V TSSOP-20 

LMX2331L RF/IF dual 2.0 GHz 
510 MHz 

64/65, 128/129 
8/9. 16/17 

4.0 mA 1 nA 27-5.5 V TSSOP-20 

LMX2332L RF/IF dual 1.2 GHz 
510 MHz 

64/65, 128/129 
8/9, 16/17 

3.0 mA 1 nA 27-5.5 V TSSOP-20 

SO-16/TSSOP-16 LMX2335L RF/RF dual 1.1 GHz 
1.1 GHz 

64/65, 128/129 
64/65, 128/129 

4.0 mA 1 nA 27-5.5 V 

LMX2336L RF/RF dual 2.0 GHz 
1.1 GHz 

64/65. 128/129 
64/65, 128/129 

5.0 mA 1 nA 27-5.5 V TSSOP-20 

for the 2330L, and 64/65 or 128/129 for 
the 2331L and 2332L. 

The divided signals (low-level volt-
age-control-oscillator inputs and the 
oscillator input) feed two phase com¬ 
parators (one each for the RF and IF 
paths), and drive charge pumps 
which have selectable current levels. 
The charge-pump outputs, D0RF and 
D0IF, are connected to loop filters to 
drive the inputs of the external 
VC Os. A multiplexer also takes the 
RF and IF programmable or refer¬ 
ence dividers, the RF and IF lock-de-
tect signals, and the fastlock mode, 
and outputs them at CMOS levels at 
F0LD. The selectable fastlock mode, 
on the RF side, uses the raw input 

and performs a coarse-frequency cor¬ 
rection, thereby speeding up the lock 
process. During the fastlock mode, the 
open loop is widened just long enough 
for the fastlock mode to take place 
without compromising the stability of 
the original circuit design. Although 
any part of the loop could be opened 
for this purpose, the decision was 
made to go for the programmable 
charge pump; during the fastlock 
mode, the charge-pump output cur¬ 
rent is increased from the standard 1 
mA to 4 mA. 

The current change is enacted by 
switching in a second damping resis¬ 
tor to ground. Once locked on the cor¬ 
rect frequency, the PLL can return to 
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2. CELLULAR AND CORDLESS TELEPHONE applications win be the 
target of the LMX2300 family of frequency synthesizers from National Semiconductor. 
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the standard low-noise operation. The 
transition does not affect the charge 
on the loop-filter capacitors and is en¬ 
acted synchronously with the charge¬ 
pump output. As such, it creates a 
nearly seamless change between fast¬ 
lock and standard modes. 

Power-down facilities are provided 
such that either the RF or IF may be 
disabled. The oscillator circuit func¬ 
tion only shuts down if both the RF 
and IF are disabled. The three-wire 
Microwire control register remains 
functional at all times. 
With the frequency ranges and 

combinations offered, these parts will 
be used in international cellular tele¬ 
phones, international cordless tele¬ 
phones, personal communications 
systems (DCS-1800 and PCN-1900), 
dual-mode PCS telephones, cable T. V. 
tuners, and numerous other wireless 
systems (Fig. 2). □ 

Price And Availability 
As noted in the table, these parts are in 

TSSOP-16 and TSSOP-20 packages with the 
LMX2335L also available in the SO-lfí pack¬ 
age. 1000-piece prices are in a range of $3.45 
to $4.1)5 each for the singles (LMX2306,2316, 
and 2326), while the low-power duals 
(LMX2330L, 2331L, 2332L. 2335L, and 
2336L) range in price from $4.50 to $6.95 
each. Production quantities are available 
this quarter. 

National Semiconductor, P.O. Box 5100, 
Crawfordsville, IN 47933. Telephone 1-800-
272-9959; fax 1-800-737-7018; e-mail: sup-
port@tevm2.nsc.com. In Europe telephone 
+49 (0) 180-532.78.32; fax +49 (0) 180-
530.85.86; e-mail: europe.support@nsc.com. 

CIRCLE 501 

How Valuable? Circle 
Highly 528 
Moderately 529 
Slightly 530 



The Future of Network Communication 
in a Single Chip. 

The SP504 is the newest release in the SP500 Series The SP504 offers an efficient single chip solution 
family of programmable serial interface 

transceivers from Sipex. Built on market 

experience, the SP504 includes such 

features as single resistor V.35 

termination, programmable charge 

pump, and two new modes of operation, 

V.36 and EIA-530A. 

for serial ports that require supporting 

multiple physical interface standards. 

Serial port designs for Frame Relay, 

X.25, and networking routers can be 

simplified by the SP504. The SP504 

can be used in either DTE 

or DCE systems. 

The SP504 supports the popular interface standards 

for Wide Area Network serial ports: RS-232 (V.28), 

RS-422 (V.l I), V.35, V.36, EIA-530, or EIA-530A. 

If Board Space, Power, or Performance 

are problems with your WAN port, 

the SP504 is the simple solution. 

22 Linnell Circle, Billerica, MA 01821 Tel. 508-667-8700 Fax 508-670-9001 web site: www.sipex.com 
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HEUN 
BIG POWER 10 WATTS 

Extended Temperature Range 

Metal Case for Reduced EMI 

2:1 Input Voltage Ranges 
Single and Dual Outputs 

Industry Standard Pinouts 
Industry Standard Package 
Low Profile 0.4 Inch 
Short Circuit Protection 
Temperature Shutdown 
Remote ON/OFF (Optional) 

The WPC10R is a family of high performance 
DC/DC converters that offer regulated outputs 
over three input voltage ranges of 9 to 18, 18 to 
36 and 34 to 75V. This converter family features 
no power derating over a wide operating 
temperature range of -40°C to + 71°C. 

The series features EN 60950 approval and will 
meet the requirements of 1) EN 41003, 2) EN 
55022A for radiated and conducted noise levels 
(level B with external filter) 
and 3) IEC801X. 

small price. 

POWER CONVERTIRIES 
TUCSON, ARIZONA 520-628-8292 FAX: 520-770-9369 

Data sheets are available through our DATAFAX system @ 520-628-8691 

Internet: www.pcd.com 
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PRODUCT INNOVATION 

Switch Completes Digital 
Interface Products With 1.2-Gbit/s 

Performance, Part Also 
Is Silicon Answer To 
SONET/Telecom 

Paul McGoldrick 

Switching. 

N - ow, the full interfacing and routing needs for the serial digi-
tai interface (SDI) digital video standard can be met at one 
location—Comlinear’s CLC018. This 8-X-8 digital-cross¬ 

point switch is optimized for the SMPTE 259M SDI digital video standard. 
It is the third part in a series, comprised of the CLC014 adaptive equalizer, 
CLC016 timing recovery/retimer chips, as well as the CLC018. They work 
together with cable drivers such as the CLC006/7. The basic 8-X-8 switch can 
be expanded to any rectangular or square array in multiples of eight. The IC 
exhibits low jitter and is operable at data rates greater than 1.2 Gbit/s, with 
low power consumption. 

The serial equivalent of a 10-bit D-l (4:2:2) digital video transmission 
requires a 270-Mbit/s (plus overhead) throughput. Available parts for serial 
video routing switchers are based on GaAs technology, or are “in-house” 
solutions, some of which are less than elegant. 

Key to the CLC018’s performance is the process on which it is made. 
National Semiconductor’s (Comlinear’s parent company) biCMOS ABic IV 
process, ensures that silicon ICs are made with high produceability, as well 
as lower power consumption at a lower cost than available GaAs parts. 

i According to Comlinear, the CLC018’s low cost makes it competitive for even 
I 16-X-16 crosspoint switch applications. 
I For expansion of up to, say, 16-X-16, the four CLC018 ICs required still will 
offer a cost margin per crosspoint as well as substantial savings in power. The 
CLC018 requires about 100 mW per output, so a 16-X-16 switch would 
dissipate about 1.6 W; that’s roughly a 1:2 ratio compared to existing GaAs 
parts, with no heat sinking required for reasonable junction temperatures. 
An added advantage of using multiple chips to make a larger router is that 
space in such designs is generally not a problem. The constriction on design 
is usually associated with the number of BNC connectors that need to be 
mounted on the backplane of the unit. Being able to spread the chips out on 
a circuit board will allow for better heat dissipation, and the smaller chip size 
makes the routing of signals on the board much easier to handle. Layout is, 
of course, paramount at these frequencies. 

The architecture used in the CLC018 digital cross-point switch is a cur-
rent-mode process, and signals are run around at a low impedance with eight, 
non-blocking, independent 8:1 multiplexers allowing each input to connect to 
any or all outputs. Each output can be independently connected to any input. 
The inputs, outputs, and internal circuitry are totally differential, giving 
high immunity to noise. The specification for input-return loss for SMPTE 
259M is 15 dB up to 270 MHz, a specification many manufacturers have had 
trouble meeting. This specification translates to an input capacitance of about 
2 pF. The Comlinear part specifies an input capacitance at 1.5 pF, which is 
well within the return-loss requirements. 
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2. CROSSOVER OF AN EYE DIAGRAM of the CLC018 at a 27O-Mbit/s data 
rate showing a jitter of 6.0 ps rms. 

The basic arrangement of the IC 
shows the 8-X-8 matrix with its con¬ 
trol systems (Fig. 1). Each differen¬ 
tial input to the matrix drives eight 
differential pairs in parallel. The 
output, in current form as noted, 
travels across the chip to a unique 
output. The output-side current is 
received by a cascode device with 
summing taking place in the cascode 
collectors. Apart from a quiescent 
current of about 7 mA in the device, 
the majority of the power consump¬ 
tion is in the output circuit, where 
each active output takes about 18 
mA. Unused inputs are turned off. 
Additionally, each output can be in¬ 
dividually disabled and set to a high-
impedance state that Comlinear is 
calling “Tri-State.” This feature is 
essential to the expansion capabili¬ 
ties. Broadcast reset results in all 
outputs being connected to DIO, 
while a Tri-State reset disables all [ 
the outputs. 

The configuration register consists I 
of eight 4-bit registers, one for each ' 
output. Three of the 4 bits are input 
address information, while the fourth 
is dedicated to Tin-State. The total 32 
bits come from the load registers 
which can be programmed in the back¬ 
ground. A single pulse on the Config¬ 
ure pin strobes the loading to the con¬ 
figure register. Unchanged outputs 
maintain their jitter performance and 
data integrity during reconfiguration. 
The Load pin acts in a similar manner 
to the Configure pin, strobing input 
instructions from a remote location. 

Comlinear feels that their customer 
base will be educated enough to have 
been already involved in building suit¬ 
able user interfaces. The Chip Select 
pin is used for array expansion. 

Switching time is nearly instanta¬ 
neous, while signal propagation is 
typically 0.75 ns, and delay matching 
is specified as ±200 ps. Switching is 
a standard make-before-break ac¬ 
tion. The slowest reset time, 70 ns, 
occurs when a Tri-State is broadcast 
to all outputs. The bit-error rate 
(BER) is specified at less than 10-9 
over 50% of the bit-cell interval, i.e. 
for an up-to-25%, each-way slide 
from the center of the eye. 

Jitter is specified as typically 50 ps 
p-p up to 500 Mbit/s and 100 ps p-p up 
to 1.4 Gbit/s (Fig. 2). Jitter measure¬ 

ments are made using a pseudo-ran¬ 
dom binary sequence, with all the 
other channels activated with non¬ 
correlated signals. Jitter caused by 
signal-induced crosstalk from other 
channels has been measured at about 
45 ps p-p for the worst case with 1.4 
Gbit/s in the interfering channels. 

Expanding The Array 
Multiple CLC018 parts can be com¬ 

bined to build a switching matrix array 
that has any N-X-8 inputs by any M-X-8 
outputs. The keys to this provision are 
the high-impedance inputs and the fa¬ 
cility to Tri-State the outputs to a dis¬ 
abled, high-impedance state. Expand¬ 
ing the number of outputs, for example, 
is a matter of daisy-chaining the input 
signals to multiple parts with a single 

controlled-impedance termination net¬ 
work on the end of each of the eight 
inputs. Accessing the outputs in the 
multiple devices is enabled by the Chip 
Select signal, which is decoded from the 
most-significant bits (MSBs) of the out¬ 
put address bus. 

Expanding the inputs is a similar 
situation. The outputs of multiple 
devices are wired together with, 
again, a single controlled-impedance 
termination. As a result of the high 
impedance on the Tri-Stated out¬ 
puts, the connection is, effectively, 
an OR statement. The control, in this 
case, is on the Tri-State pins driven 
by the decoded MSBs of the input 
address bus, ensuring that only one 
output is activated. 

Expanding both inputs and outputs 
can be done simultaneously. Imple-
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ATS-l, The Audio Testing Solution. 
Need a high speed IEEE-488 tester or powerful, flexible front 
panel instrument? Hie ATS-l Audio Test System from Audio 
Precision is the solution. 
■ Measures amplitude, signal-to-noise, distortion, SINAI), IMD1, 
frequency, wow & flutter, input impedance, plus AC mains check 

❖ line 2 channel (stereo) modes measure 2 channel level, 
pliase, real-time amplitude ratio, real time crosstalk 

< GPIBanc front panel opera:ion. including National 
Instalments LtbWindows" and LabView" drivers 

❖ GPIB command set includes lx>th IEEE 
488.2 and HP 8903B emulation mode 

/ludio . 
precision 
P.O. BOX 2209 
Beaverton, OR 97075-3070 
(503) 627-0832,1-800-231-7350 
FAX: (503) 641-8906 

❖ Internal Sweeps, Graphs and Print¬ 
outs, including single and c1lk.i1 
channel graphs and tables with a A 
broad choice of units: V. dBV, dBu, 
dBm. Watts, dBr. % and dB —  L 

❖ Bright front panel display is easy JÍ» 
to read; shows three simultaneous 
instmment readings, sweep graphs or bargraphs 

❖ Package optimized for rackmount or bench use, 
with front or rear modular connectors, me »nitor speaker 

Audio Precision is the world's largest company dedicated 
.solely to manufacturing and supplying audio frequency test¬ 
ing solutions, with a worldwide installed base* of thousands 
of units. Our international force of Audio Precision repre¬ 
sentatives will lx* pleased to provide further information and 
an onsite* demonstration. 
‘Options include IMD. rack mount kit. special fibers. 

INTERNATIONAL DISTRIBUTORS AusaaM IRT Electronics Pty LU T>d 2 439 3744 Austna EL SINGO GníiH Tei (ri 815 04 0Û Bellum Trans European Muse NV Tei 2 466 5010 INTERWAVE 
ELSINCO Rep Office Safia. Tel: (2) 95« 12 45 Canada GERRAUOO Dtstnbutmn. Tei: (416) 696-2779 Chna. Hone Kong: ACE (Inti) Co. Lidl Tel 2424-0387 Croatia E-SWCÖ R-p Office Zagreb. Tel: 
ELSINCO Praha spot s r.o., Tel (2) 49 66 89 Denmark: npn Elektronik aps. Tel: 86 57 15 11 Finland Genelec CY Tel 77 8'3 31 1 France: ETS Mesureur. Tel: (1) 45 83 66 41 
Greece: KEM Electrodes Ltd , Tel: 1 6748514/5 Hungary: ELSINCO Budapest KFT, Tel: (1) 269 18 50 roa Electo» Dynamics. Tel: 512 364713 Israel: Dan-El TechnotogieejgM.|^^^^^^^^^^^^^^M 
Japan TOYO Corporator Tot 3 (5688) 6800 Korea: BAP Intematondl Co.. LM. Tei. 2 546-1457 BSP (Kumi Office). Tel M6 53-7347« Malaysia: Test Measurement & Engmeermg Sdn.(&4ana«), 
Sr* (Penang). Tei 4 C422068 NeVierianos Heynen B V. Tei 485-496 111 Naw Zealand Ando « Vide® Whcleñatera. Tat 7 847 3414 Ncrway LydconsuH. Tat 4769^178050 Poland H-SlNCOPCl 
Electroacuslica LDA. Tel 1 9414087 / 9420862 Singapore ’ME Systems Pte Ltd.. Tel 747 ’234 Slovakia ELSINCO Slovensko s r.o .Tai <7) 784 165 South Ah ca 
Spam Telco Electronics S A . Tel 1 >31-7101 Sweden TTS Tal S Ton StudiotekniK AB. Tel: 31 52 5* 50 Switzerland Dr W A Gunther AG. Tel 1 »1C 41 41 Taiwan HOC Dou 
Massworld Company Lid.. Tel: 2-294-4930 United Kmgdom: Thuriby Tbandnr Instruments. Lid. Tel: (1480) 412451 
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DATA-ACQUISITION HARDWARE-MONITORING IC 

minicomputers. In fact, recent stud¬ 
ies show that support costs on a PC 
can be quite enormous, with busi¬ 
nesses spending an average of $8170 
annually on each PC they own. More 
than $3800 of that expense is attrib¬ 
uted to management costs. 

The LM78 diagnostics chip allevi¬ 
ates much of this cost by providing a 
proactive means of troubleshooting 
rather than a reactive one. By alert¬ 
ing a systems administrator when 
specified parameters reach pre-de¬ 
fined thresholds, problems can be 
fixed quickly with little on-site sup¬ 
port and a minimal loss in the com¬ 
puter user’s productivity. 

Because the device enables up to 
three different fan-speed measure¬ 
ments, it is possible to detect when 
a computer’s microprocessor is 
starting to heat up and is thus sus¬ 
ceptible to heat-related damage. 
Through early notification of this oc¬ 
currence, quick action can then be 
taken to eliminate the threat to the 
microprocessor. 

The LM78 is fully equipped with a 

board temperature interrupt active 
low input for chaining of system 
management interrupt outputs of 
multiple external sensors. Conse¬ 
quently, thermostat output tem¬ 
perature sensors can be strategi¬ 
cally placed throughout the com¬ 
puter system a board temperature 
interrupt active low input for addi¬ 
tional health-monitoring purposes. 

The LM78 also includes a chassis 
intrusion interrupt which has the 
potential to be used as a security 
system. The interrupt is designed to 
accept an active signal from an ex¬ 
ternal circuit that latches when the 
case is removed from the computer. 
A system administrator is remotely 
notified of the event, and then able 
to check the computer’s health to de¬ 
termine why the computer had been 
opened, as well as what damage, if 
any, had been done. 
The LM78 hardware monitoring 

chip was originally developed at the 
request of Intel, San Jose, Calif., for 
use on motherboards with high-per¬ 
formance processors. It offers a 

bandgap-type temperature sensor, 5 
positive analog voltage inputs, two 
operational amplifiers for negative¬ 
voltage monitoring, 3 fan-speed 
monitoring inputs, one input for ad¬ 
ditional temperature sensors linked 
to the interrupt system, a board¬ 
temperature input interrupt, a chas¬ 
sis-intrusion detector input, and an 
8-bit analog-to-digital converter 
(ADC) (Fig. 2). A 32-byte auto-in¬ 
crement RAM also is provided for 
POST (Power On Self Test) code 
storage, and allows the motherboard 
to waken and record the perform¬ 
ance of other system parts during 
system bootup. Both ISA and serial 
bus interfaces are available. 
The diagnostics chip can be ac¬ 

cessed easily from specialized soft¬ 
ware. Additionally, it can communi¬ 
cate via either of its interfaces, error 
conditions, and generate interrupts 
based on user-defined and pro¬ 
grammed limits for key parameters. 

While the digital part of the chip 
is derived from an old process, the 
key to the device’s success is the use 

12. BLOCK DIAGRAM of National Semiconductor’s LM78 chip indicates its broad range of analog and 
digital capabilities. In a typical PC application, it can be used to monitor power-supply voltages, temperatures, 
and fan speeds. 

a standard 1-pm 
CMOS process in con¬ 
junction with E2 capa¬ 
bility for the analog 
functions. The use of 
E2 memory modules 
enables high precision 
by effectively trim¬ 
ming many of the ana¬ 
log functions. 

The diagnostics chip 
works by continuously 
converting analog in¬ 
puts to 8-bit digital 
words with 16-mV 
least-significant bit 
(LSB) weighting, 
yielding input ranges 
of from 0 to 4.096 V. The 
chip cycles through 
each measurement, in 
sequence, and continu¬ 
ously loops through the 
sequence approxi¬ 
mately once every sec¬ 
ond. These measure¬ 
ments include, for ex¬ 
ample, the negative 
analog inputs which 
provide measurements 
of negative voltages, 
such as those from -5-
and -12-V power sup-
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Ultra-Fast Data Acquisition 
ISA & PCI Bus Sub-Systems for 

OEMs 
What Do YOU Want to Use our 

A/D Cards For ??? 
♦ RADAR 
♦ LIDAR 
♦ NON-DESTRUCTIVE TEST 
♦ ULTRASOUND IMAGING 

♦ DISK DRÍVE TESTING 
♦ AUTOMOTIVE TESTING 
♦ TV TESTING 
♦ YOUR APPLICATION 

Our OEM Statement : 

GaGa 
Gage Applied Sciences (U.S.) Inc. 

“We value our OEM customers. We work very closely with them, making sure 
that their application gets completed on-time. If OEMs run into problems while 
writing their software, they can call our 800 number and get support from the 
same engineers who wrote the drivers. This saves our OEMs tens of thousands 
of dollars. That is why we have so many satisfied and successful OEM 
customers around the world." 

Muneeb Khalid, President 

Call 1-800-567-GAGE 
4 2 4 3 

Ask for extension 3430 

1233 Shelburne Road, Suite 400 
South Burlington, VT 05403 
Tel: (800) 567-4243, Fax: (800) 780-8411 
e-mail: prodinfo@gage-applied.com 
web site: http://www.gage-applied.com 

Head Office: Gage Applied Sciences Inc., 5610 Bois Franc, Montreal, QC, Canada H4S 1A9 Tel: 514-337-6893 Fax: 514-337-8411 
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Lack of Board Space 
Bugging You??? 

NEW SOT-23 Tiny Package Amps from 
the High Performance Amplifier Leader 

Footprints about one-fourth of the 

board space compared to the SO-8 
Actual Size 

SOT-23 

M 
SO-8 

EL2150C 125 MHz 
5 mA, Single Supply Amp 

• +3V to ±6V Operation 
• Input/Output - Common 
Mode to Ground 

• $2.29 in 1,000 units 

EL2170C 70 MHz 
1 mA, Current Mode Amp 

• +3V to ±6V Operation 
• 100 mA Output Current 
• $1.90 in 1,000 units 

EL2180C 250 MHz 
3 mA, Current Mode Amp 

• +3V to ±6V Operation 
• 1200 V/ps Slew Rate 
• $1.99 in 1.000 units 

Attention Designers! 
E-mail us with your e-mail address so that we can 
keep you apprised of the most recent product info, 
and we’ll send you our new 1997 Data Book. 

Contact factory to find out about other amplifiers that will be available in the SOT-23 package 

élantec 
HIGH PERFORMANCE ANALOG INTEGRATED CIRCUITS 

Elantec’s full amplifier product line is available in our 1997 Data Book, 
1997 Short Form Selection Guide, or call our literature hot line at l-(800)-882-2109, 
faxback service: 1-(8OO)-328-2113, e-mail: info@elantec.com, 
and our world wide web site: http://www.elantec.com - For samples/technical 
questions: l-(888)-ELANTEC. 

ELANTEC SEMICONDUCTOR, INC. ■ 675 Trade Zone Blvd. ■ Milpitas, CA 95035 ■ (408)945 1323 ■ (800)333 6314 ■ FAX (408) 945-9305 
European Sales: 44 171 482 4596 ■ FAX 44 171 267 1026 

Distributed by: Marshall Industries ■ Insight Electronics ■ Nu Horizons ■ Gerber Electronics ■ Zeus/Arrow 
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_ DUCTS 
Q NEWSLETTER 

FMr Q wvtv TvCTIVC Companies that need to perform electromagnetic-compatibility (EMC) and safety 
ElVlV, OAT El ï 1 ES 1 IIMj testing on their products have a new option available to them. Siemens Rolm 

Services Available Communications Inc., Santa Clara, Calif., now offers testing services at its ISO 
9001-certified Compliance Engineering laboratories. The EMC lab can test devices ranging from 
handheld calculators to large medical equipment. It includes a 10-m semi-anechoic chamber that 
complies with the site attenuation requirements of ANSI C63.4-1992. The chamber’s turntable 
handles weights to 5000 lbs. The lab can test products to numerous domestic and international 
emission and immunity standards. Automated test equipment is used to accelerate the process. Other 
services include consultation to help isolate failures and complex technical construction file applica¬ 
tions required for the European CE! Mark. Safety-testing services help companies secure approvals 
from Underwriters Laboratories, the Canadian Standards Association, and the European Commu¬ 
nity. For more information, contact Al Slutman, Siemens Rolm Compliance Engineering manager, 
at (408) 492-3923 or al.slutman@siemensrolm.com. Or check the company’s web site at www.sie-
mensrolm.com/products/bus_sols/compeng/comp. JN CIRCLE 630 

New DSP Chip For The POMP-15 processor is a new low-power DSP chip for the wireless mes-
Wrori vcc Mrcc A CINC saging market. A successor to the Lucent DSP 1615, the renumbering sequence 
W IRELEbb IVlEbbAullNu indicates the start of a new family of processors for the wireless market. A new 

level of integration is set by including the codec and microcontroller functions, therefore it’s 
software-programmable for different protocols. As a result, this should reduce product manu¬ 
facturers’ time to market. Targeted at the voice and data-paging markets, the POMP-15 has a 
power consumption of 0.7 m A/M IPS and a minimum operating voltage of 2.4 V. The first 
commercial application will be in Motorola’s new family of two-way, narrow-band personal 
communication services (NPCS) products, with pagers marketed as Tenor, TangoLite, and 
Page Writer. For more information, contact Lucent Technologies, Microelectronics Group at (800) 

372-2447, Dept. R06; or fax (610) 712-4106. PMcG CIRCLE 631 

Ft DATING C ATR FFPRCIM The PCF85xxC-2 family of floating-gate EEPROMs, developed by Philips Semi-
r LUAl IMrt VAI t £j£r HULU conductors, Sunnyvale, Calif., now is available in a new pricing range. The 

FAMILY COSTS LESS EEPROMs, which come in 2-, 4-, and 8-kbit (256, 512, and 1024 by 8 bit) 
configurations, cost from $0.38 to $0.77 in 50,000-unit quantities. Featured in the EEPROM 
family is an internal redundant storage code that’s fault-tolerant to single-bit errors. This increases 
the family’s reliability compared to conventional E EPROMs. Other attributes of the PCF85xxC-2s 
include high endurance (1,000,000 erase/write cycles at Tamb= 22°C), built-in error correction, and 
an I2C bus interface. Low-power CMOS technology, nonvolatile storage, single supply with full 
operation down to 2.5 V, an on-chip multiplier, single byte/word and 8-byte page write modes, and 
sequential and random read operations also are incorporated into the devices. F or further informa¬ 

tion, contact the local Philips distributor, or call (800) 234-7381. RE CIRCLE 632 

DtaCNACTTC TP MaNTTARQ The LM78 is an integrated diagnostic IC that’s capable of monitoring póten¬ 
la ci 1 1 UM tia|| hazardous, user-defined condition within microprocessor-based systems. 

Key System functions Developed by National Semiconductor Corp., Santa Clara, Calif., the part 
combines key analog and digital monitoring functions, including temperature, voltage, and fan 
speed. It communicates the error conditions over the I (’ or ISA bus and can generate interrupts 
based on user-defined and programmed limits for key parameters. Among the key features of 
the LM78 include ±3°C temperature accuracy; a user-programmable watchdog-limits register 
for over-temperature; and seven voltage-monitoring analog inputs over a range of 0 to 4.096 V 
The BTI is used with thermostat output temperature sensors that can be located in strategic 
positions throughout the target system. The LM78 also includes an 8-bit, delta-sigma, analog-
to-digital converter with a seven-input multiplexer for high noise immunity. Thanks to an 
on-board, 32-bit power-on, self-test (POST) RAM, the LM78 is among the first devices on the 
board to wake up and record the performance of other components. Available now, the LM78 
diagnostic IC sells for $5.50 each in lots of 1000. For more information, contact National 
Semiconductor at (800) 272-9959 or on the Internet at http://www.national.com. RN CIRCLE 633 
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The products listed are available in Europe but may not be available in other market areas of the world. 
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3-V CPLD claimed 
as world's fastest 
A 3-V complex programmable logic 
device (CPLD), the first in a new 3-V 
CoolRunner family of products, is the 
world’s fastest of its kind, according 
to Philips Semiconductors. Dubbed 
the PZ3032, the CPLD features an 
8-ns delay from any input to any out¬ 
put. The 32-macrocell device incorpo¬ 
rates the company’s recently 
announced XPLA (extended Pro¬ 
grammable Logic Array) architec¬ 
ture, which provides product-term 
allocation and sharing capability for 
maximum density with minimum 
speed degradation. Consequently, up 
to 32 product terms (gates) can be 
added with a maximum speed penalty 
of 2.5 ns, giving designers the fastest 
product-term allocation solution 
available. 
The CPLD also implements the 

FZP (Fast Zero Power) technique de¬ 
signed by Philips. A chain of CMOS 
gates are employed to implement 
logic rather than sense amplifiers, 
eliminating the need for constant cur¬ 
rent. Dynamic current requirements, 
which are minimal, are determined by 
the gate switching times. Ultimately, 
FZP translates into propagation de¬ 
lays of 8 ns. 

Stand-by power is less than 100 pA. 
Measuring dynamic power by imple¬ 
menting 16-bit counters into a device, 
the dynamic worst-case current at 50 
MHz is 20 mA. The chip is presently 
supported by Synario Design Auto¬ 
mation and Philips’ XPLA Designer 
(a PC/Windows-based development 
tool). In the United States, the 
PZ3032 CPLD (which comes in 44 
PLCC packages) goes for $10.18 in 
quantities of 10,000 units. For pricing 
outside of the U.S., contact the com¬ 
pany. RE 

Philips Semiconductors, P.O. Box 
218, 5600 MD, Eindhoven, The Neth¬ 
erlands, telephone: +31 40 2722091; 
fax: +31 40 2724825 ClñCU 635 

Fully insulated NiMH accumulator 
The prismatic nickel-metal-hydride (NiMH) accumulator PH600 is housed in 
a special composite plastic package that eliminates the need for further insu¬ 
lation. The accumulator, with a nominal voltage of 1.2 V and a nominal capacity 
of 550 mAh, is ultrasonic-welded and can be used in any mounting position. 
It delivers a maximum discharge cun-ent of 2 A, and that can be increased 
to 6 A for up to 2 seconds. A resealing value that’s integrated in the lid safely 
releases any overpressure resulting from excessive charging currents or high 
temperature. The device uses a positive nickel hydroxide electrode together 
with a negative hydrogenized plated electrode in an alkaline electrolyte. The 
accumulator is resistant to deep discharging and doesn’t contain any lead, 
cadmium, or mercury. It weighs 12.5 grams and is 17 mm long, 7.7 mm wide, 
and 48 mm high. AV 

Christoph Emmerich GmbH & Co. KG, Homburger Landstrasse 148, 
604335 Frankfurt/Main; telephone: +49 69/548 03-0; fax: +49 69/548 03-
210 Circle 636 

Fluid coolers effective in small areas 
Fluid coolers offer an alternative method for efficient heat dissipation from 
electronic components with a high power loss. They can dissipate large quan¬ 
tities of heat even in very constricted areas. A series of fluid coolers consti¬ 
tuting a system for cooling power modules, etc., now has been developed. Due 
to the internal fin structure, the is effectively dissipated to the fluid. The user 
has the choice of many different kinds of fluids, such as very pure water, 
water with corrosion protection additives, oils, alcohols, and so on. All con¬ 
ventional connections or mounting flanges can be fitted to the coolers. I, U, 
or multiple flow versions can be supplied according to design and dimension 
requirements of the customer. AV 

Fischer Elektronik, Nottebohmstrasse 28,58511 Luedenscheid, Germany; 
telephone: +49 2351/435-0; fax: +49 2351/457 54. Circle 637 

Fuse-holder module meets needs 
Available in one- or two-pole versions, the CombiFit inlet/fuse-holder module 
satisfies customer requirements regarding protection against electrical shock 
protection (class 1), and cost-saving pc-board mounting. The fuse-drawer also 
meets tool-only accessibility of medical standards (IEC 601-1, BS 5724 part 
1, DIN/VDE 0750 part 1), and it accommodates one or two spare fuses. Thanks 
to a special mounting concept, simultaneous assembling and soldering of all 
components on the pc board is possible. Furthermore, there are versions 
available with inlet/outlet and inlet/switch (one or two poles) configurations. 
Pluggable mains filters can be attached at the back of the base modules. 
Medical-type filters are currently being developed. An additional surge pro¬ 
tector backpack contains two varistors and one gas arrester for protection 
against overvoltage peaks. All modules are approved according to UL, CSA, 
VDE, and SEV. AV 

Schurter AG, Werkhofstrasse 8-12, 6002 Luzern, Switzerland; telephone: +41 
369/31 11; fax: +41 369/33 33. 0807638 
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2.5KHz-8GHz AMPLIFIERS 
(3 Piece Set) 

Expand laboratory capabilities .and put a full spectrum of power 
at your fingertips with Mini-Circuits 2.5KHz to 8GHz medium 
power amplifier set. Each ultra-wideband set contains three 
individual heat sinked RF amplifiers with at least +20dBm output 
and overlapping frequency resooree range capabilities; 2.5KHz 
to 5CCMHz, 10MHz to 4.2GHz and 2GHz to 8GHz. Applications 
for these amplifiers include increasing the signal levels to power 
meters, spectrum analyzers, frequency counters and network 
analyzers as well as boosting signal generator outputs. 
You can buy these amplifiers individually at Mini-Circuits already 
low prices, or own the full spectrum set for the money saving 
price of only $1095 (1 -9 qty.) I To order from stock with a guarantee 
to ship within one week, call Mini-Circuits today 1 £□ 

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

Power Output, DC Power Indiv. 
Freq. Gain dBm @1 dB Volt Current Conn. Price® 

Model : (MHz) (dB) Compression V mA Type (1 -9 qty.) 
ZHL-6A .0025-500 21 +23 +24 350 BNC 199 
ZHL-1042J 10-4200 25 +20 +15 330 SMA 495 
ZRON-8G 2000-8000 20 +20 +15 310 SMA 495 

Set of 3 Amplifiers # KZHL-318: $1095 (1 -9 qty.) 

only 
(Set of 3 1-9 qty.) 

+20dBm Power Output, 20dB 

CUSTOM PRODUCT N E E D S .. .Let Our Experience Work For You. F 176 Rev C 

£□ Mini-Circuits 
_ CIRCLE READER SERVICE CARD 

P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET http://www. minicircuils. com 
For detailed specs on all Mini-Circuits products refer to • 740- pg. HANDBOOK • INTERNET • THOMAS REGISTER • MICROWAVE PRODUCT DATA DIRECTORY • EEM 
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MM NEW PRODUCTS 
COMMUNICATIONS 

Two-Stage 1.4-W Amplifier ICs Target 
TDMA And AMPS Cellular Phones 

The TQ9143/9147 monolithic 
GaAs power amplifiers de¬ 
vised by TriQuint Semicon¬ 

ductor provide a cost-effective inte¬ 
grated alternative to discrete solu¬ 
tions and power modules for cellular 
telephone and modem applications. 
Both amplifiers provide high output 
power and efficiency for longer bat¬ 
tery life, and a high level of integra¬ 
tion for reduced pc-board space. 
The TQ9143 is a two-stage IS-54 

power-amplifier IC for TDMA and 
AMPS telephones, and the TQ9147 is a 
two-stage power amplifier IC for 
AMPS applications only. Both also can 
be used for cellular digital packet data 
(CDPD) modems. The TQ9143 is a lin¬ 
ear (Class AB) power amplifier. It's de¬ 
signed for portable terminals operating 
in the frequency range of 824 to 849 
MHz. It has two amplifier stages and 
provides dual-mode (IS-54) operation 
(AMPS and TDMA) and meets the re¬ 
quirements of IS-136 operation. 
According to Chris O’Connor, mar¬ 

keting and applications manager of 
TriQuint Semiconductor’s Wireless 
Communications Div., “The TQ9143 
addresses the market demand for cel¬ 
lular telephones that operate in both 
digital (TDMA) and analog (AMPS) 
modes. A simple change in the bias 
point shifts the device between the 
TDMA mode and the AMPS mode.” 
Most of the device’s RF matching cir¬ 
cuitry is on-chip. The input is matched 
to 50 Q and the output is matched with 
a simple network minimizing the need 
for external components. 
The TQ9143 features a +31.5-dBm 

power output (1.4 W) and typical power 
efficiency of 65% at Vdd of 4.6 V and a 
battery voltage of 4.2 V in the AMPS 
mode. In the TDMA mode, the TQ9143 
has output power of 30 dBm (1 W) with 
typical power efficiency of 40%. Adja¬ 
cent-channel power is -30 dBc and alter¬ 
nate-channel power of —49 dBc provide 
for less interference from signals trans¬ 
mitted in adjacent frequency channels. 

The TQ9147 is optimized for use in the 
RF transmitter section of AMPS mo¬ 
bile telephones and is designed for port¬ 
able terminals operating over the 824-
to-849-MHz frequency range. It also 

has two amplifier stages. The device 
features a +31.5 dbm output (1.4 W) at 
a typical power efficiency of 65% at 
Vdd of 4.6 V and a battery voltage of 4.2 
V. Like the TQ9143, its input is matched 
to 50 Q and the output is matched with 
a simple network minimizing the need 
for external components. 
Commenting on the TQ9147, O’Con¬ 

nor adds “The development of new 
high-power fabrication processes has 
allowed TriQuint to offer low-voltage 
and the highest-efficiency high-power 
integrated power amplifier available. 
This allows cellular-telephone manu¬ 
facturers to design lightweight cellu¬ 
lar telephones that provide the longer 
talk times users demand.” 

A power-control range of more than 25 
dB is available with the TQ9147 by using 
either the device’s VdI or Vq2 pins as 
control voltages. Other features of both 
the TQ9143 and TQ9147 include 2nd, 
3rd, and 4th harmonic outputs of -30, 
-35, and -35 dBc, respectively (at +30 
dBm output power), spurious levels of 
-80 dBc (at an input power of -30 to +7 
dBm), and -90 dBm noise in the receive 
band (at an input power of -30 to +7 
dBm). Small-signal gain is 32 dB (at -10 
dBm input power), input return loss is 
10 dB (at -30 to +7 dBm input power), 
and RF off isolation (TQ9143 only) is 30 
dB. Both the TQ9143 and TQ9147 oper¬ 
ate from a 2.7-to-6-V power supply pro¬ 
vided by three to five NiCd and NiMH 
battery cells. The TQ9143 features a 
quiescent current of 450 mA. Both de¬ 
vices are available in SO-16 packages. 
They both operate over the tempera¬ 
ture range of -55 to +100 °C and are 
rated for a storage-temperature range 
of-55 to +150 °C. 
The TQ9143 is priced at $4.50 each 

and the TQ9147 goes for $3.25 each, 
both in quantities of 100,000 units per 

year. Each is available from stock. 
TriQuint Semiconductor Inc., 
3625A SW Murray Blvd., Beaver¬ 
ton, OR 97005; (503) 6U-3535; fax 
(503) 644-3198. 

■ LEE GOLDBERG 

Digital Quad Transmitter 
targetswirelessSystems 
Designed to be used as a building block 
in digital transmitter applications, the 
GC4114 quad transmitter offers four 
identical channels on an all-digital chip. 
The DSP-based IC upconverts external 
signals to user-programmable center 
frequencies at sample rates as high as 
50 Msamples/s. Chips can be cascaded 
to obtain additional channels for more 
complex applications. A 20-channel 
basestation transmitter, for example, 
can be designed from five GC4114s, a 
high-performance digital-to-analog 
converter, and a single RF upconverter 
digital oscillator. They offer over 80 dB 
of spurious-free dynamic range and 70-
clB noise-to-power ratio. Timing resolu¬ 
tion is less than 12 pHz when the chip is 
running at 50 MHz and passband ripple 
is less than 0.05 dB p-p for each channel. 
The GC4114 operates at either 5 or 3.3 
V. Running at 33 MHz on a 3.3-V supply, 
the chip dissipates 800 mW. It’s housed 
in a 100-pin plastic thin quad flat pack 
(TQFP). Pricing is $60.63 in 10,000-unit 
quantities. JS 

Graychip Inc., 2185 Park Blvd., 
Palo Alto, CA 94306; (415) 323-2955. 

DSP-Based IC 
Kills Echo Tails 
The single-IC MT9122 eliminates voice 
echoes and distortion, incorporating all 
of the functions needed to ensure high 
voice quality in applications that until 
now have relied on general-purpose 
digital signal processors. The dual¬ 
channel MT9122 eliminates long echo 
tails of 64 ms for each channel, configur¬ 
able to 128 ms for single-channel opera¬ 
tion. It accepts 16-bit linear or G.711-
companded PCM formats and is com¬ 
patible with the ST-BUS and SSI. Ap¬ 
plications are in wireless base stations, 
video-conferencing systems, and cen¬ 
tral-office switches. The chip is avail¬ 
able in limited quantities. VB 

Mitel, 350 Legget Dr., Kanata, On¬ 
tario, Canada K2K 1X3; (613) 592-
2122. 
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NEW PRODUCTS 
COMPONENTS 

Resistor Network 
TerminatesPentium Buses 
The PAC RG resistor network pro¬ 
vides bus termination and pull-
up/pull-down for Intel’s Pentium Pro 
desktop and server designs. It con¬ 
tains 22 integrated thin-film resistors 
in a single, miniature QSOP (a typical 

Pentium Pro motherboard otherwise 
requires 300 discrete terminating re¬ 
sistors). It’s available in three differ¬ 
ent values for different pc-board im¬ 
pedances. A 50- and 56-Q network is 
available for server designs. A 68-Í2 
network serves desktop PCs. VB 

California Micro Devices, 215 To¬ 
paz St., Milpitas, CA 95035; (800) 325-
4966. IPiOtiTi 

Drive ElectronicsBuilt 
Into Plasma panel Display 
The APD-320G064 plasma panel dis¬ 
play includes drive electronics, a 
TTL-level data interface, and a dc-dc 

GRAPHICS m X r. 
VIDEO INTERFACE 
LbRGE ACTIVE AREA 
♦5 / »12 VIC 

converter. Measuring 20.45 in. wide 
and 4.19 in. high, the dot-matrix dis¬ 
play consists of a total of 320 columns 
and 64 rows. It features a viewing 
angle of 150°. The built-in dc-dc con¬ 
verter generates the necessary panel 
voltage. Priced at $225.00 in quantity, 
the APD-320G064 plasma panel dis¬ 
play is available from stock to eight 
weeks. ML 

Dale Electronics Inc., 2064 12th 
Ave., P.O. Box 609, Columbus, NE 
68602-0609; (402) 563-6417. t- 3OtiHl 

Gas tubes Suppress 
voltage Spikes 
A line of ceramic surge-arrester gas 
tubes are available with breakdown 
voltage ratings from 75 to 5000 V. En¬ 
ergy dissipation characteristics range 
from 5 to 100 kA. All tubes have an 
internal or external fail-safe option. 

They’re hermetically sealed, not ra¬ 
dioactive, and retain their charac¬ 
teristics in the dark. In both two-elec-
trode and three-electrode designs, the 
gas tubes go for $0.30 to $0.90 each. ML 

Citel America Inc., 1111 Park¬ 
centre Blvd., Suite 474, Miami, FL 
33169; (305) 621-0022. h 30 till 

WEB ADDRESS http://www.bliley.com 

Contact Bliley for details. 
Our state-of-the-art oscillators are the heartbeat 

of telecommunications. 

BLILEY ELECTRIC COMPANY 
2545 West Grandview Blvd. 
PO. Box 3428, Erie, PA 16508 

(814) 838-3571 • Fax: (814) 833-2712 
E-Mail: bliley@erie.net 

BLILEY HIGH FREQUENCY 
CRYSTAL OSCILLATORS 

For SONET and 
Other Advanced Systems 
Bliley VI9E (VCXO)_ 

Frequency (Range): 311.04 MHz (250 MHz 
to 320 MHz) 

Frequency Stability: ±15 ppm 

Operating Temp. Range: 0°C to 70°C 

Frequency Deviation: ±70 ppm minimum 

Modulation Voltage: OV to 5V 

Linearity: ±15% 

Output: Sinewave, 0 dbm 
minimum, 50 Ohms 

Supply: +5Vdc ±5%, 30 mA max. 

Size: 1.63" X 1.63" X 0.55" (max. 
dimensions) 

See Bliley at Electronica ‘96 
Gigatron GMBh Booth #8B06 - Hall 8 

READER SERVICE 121 

GLOW LAMPS 
Red or green 

illumination colors. 
High brightness or 

Standard brightness. 

Diameters: 3.2mm, 4.2mm, 
5.2mm, 6.0mm. 

115VAC, 220 VAC. 

With or without series 
resistor. 

Custom assemblies 
possible. 

Engineering Catalog 
available on request. 

e-mail: sales@gilway.com 
Fax: 617-938-5867 

Tel:617-935-4442 

800 W. Cummings Park, Woburn. MA 01801-6355 USA 

READER SERVICE 148 
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NEW PRODUCTS 
COMPONENTS 
MetauFilm Resistors 
have S-level Reliability 
RNR (solderable) and RNN (weld¬ 
able) metal-film resistors have an S-
level reliability (better than 
0.001%/1000-hr. failure rate) and fea¬ 
ture high stability, low noise, and uni¬ 

formity of construction. The mois¬ 
ture-proof resistors feature a glass-
to-metal hermetic enclosure. The en¬ 
closure seals the resistor element in 
an inert-gas atmosphere for protec¬ 
tion against all adverse environments 
while withstanding an external force 
of over 3000 psi without leakage. 
RNR/RNN resistors exceed the re¬ 
quirements of MIL-R-55182, Charac¬ 
teristics E and C, for use in military, 

aerospace, and oceanography pro¬ 
grams. Key specifications include 
10.0-Q to 4.99-MQ resistance range, 
±0.1%, ±0.5%, and ±1.0% tolerances, 
and power ratings from 1/10 W to 1/2 
W at 125°C, and 1/8 to 3/4 W at 70°C. 
Pricing for 200-Í2 to 100-ki2,1% toler¬ 
ance units is $2.16 each in quantities 
of 100. Availability is stock to 10 
weeks. ML 

Angstrohm Precision Inc., 
18400 Precision Pl., P.O. Box 1827, 
Hagerstown, MD 21742; (301) 739-
8722. VMUH 

PRESSURESENSORS 
Suit OEM Designs 
Featuring micromachined, silicon 
strain-gauge technology, the MSP-
300 and MSP-310 pressure sensors 
are fabricated from a single piece of 
stainless steel. They don’t contain any 
O-rings, welds, or oil-filled cavities. 
The MSP-300 (pressure) and MSP-310 
(pressure and temperature) are of¬ 
fered in several pressure ranges from 
0-100 psi (7 bar) to 0-10,000 psi (700 

bar), with output signal levels of 1-100 
mV, 1-5 V, and 4-20 mA. Combined 
linearity, hysteresis, and repeatabil¬ 
ity is 1.0% of full-scale output (FSO) 
maximum. Long-term stability is 

0.25% FSO. The MSP-310 includes an 
IC temperature sensor and operates 
over a temperature range of -20 to 
+85“C. Both units are 2.2 in. long, 
weigh 3 oz., and use a 1/4-in. NPT 
pressure-port input. Other pressure 
ports are available Unit pricing is 
$40.00 in OEM quantities. ML 

Measurement Specialties, 80 
Little Falls Rd., Fairfield, NJ 07004; 
(201)808-1819. P défini 

Centurion International, Inc. 
Wireless Components • Antennas and Batteries 

P.O. Box 82846 

Lincoln. Nebraska 68501 

800-228-4563/402-467-4491 

FAX: 800-848-3825/402-467-4528 

Free and Easy. 
Design Specification^ Kit 
from Centurion 

Develop fast, accurate antenna 
and battery pack specifications for 
your wireless projects with this 
free custom Design Specification 
Kit from Centurion-the leading 
supplier of antennas and batteries 
for the wireless communications industry. 

This easy-to-use PC-format disk will help you 
provide Centurion engineers with precise 
specifications to ensure the success of your project. 
Simply follow the directions on the disk and input 
your project specs on the antenna or battery design 
worksheet. Then return the disk (postpaid) to 
Centurion engineers for a fast, accurate proposal. 
A successful job couldn't be easier. 

Call Centurion now for your 
Design Specification Kit. (gnn) 228-4563 
No cost. And no obligation.' 

READER SERVICE 332 

Lithium Battery Holders 
for Horizontal Cylinder Cells 

Memory Protection was never easier. 
Now, solder MPD's horizontal battery standard holder right on 
your PC board. Or use tab holde- with fast-on or hardwire 
connect. Standard holder allows for 3/4" PC board stacking. 
Standard 3-volt Lithium cylinder cells for reliable memory 
back-up systems clip right in. Also accepts Ni-Cad. Carbon-Zinc 
and Alkaline horizontal cylincer cells. 
• Sturdy, high-temp UL94V-O 
Valox* material • Stainless steel 
nickel plated contacts • Easy 
insertion and removal of 
batteries • Efficient, economical 
• Custom battery holders available 
on request. 

For all the details, call, wr fe or fax today. 

Memory Protection Devices, Inc 
I I 1 320 Broad Hollow Hoad. Farmingdale. New York 11735 

Tel (516) 293-5891 • Fax (516) 752-1971 
\_ 'Patent 4.495.25 
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EW PRODUCTS 
SOFTWARE 
SOFTWARE ENHANCES 
production Processes 
ControlPRO, originally intended for 
embedded control of semiconductor 
production equipment, now is available 
in a PC-on-the-side configuration for 
enhancing existing production equip¬ 
ment or supplementing proprietary 
embedded systems on new machines. 
ControlPro/OTS allows users to physi¬ 
cally attach a PC to a piece of equipment 
and add applications that aren’t part of 
the original equipment system, such as 
communication with factory control 
software and data analysis. Benefits in¬ 
clude reduced human error, improved 
process and equipment performance, 
early warning of process problems, re¬ 
duced downtime, and fewer test wafers 
in a production run. With Control¬ 
Pro/OTS providing distributed data 
processing at the individual-equipment 
level, using an EDS (Equipment Data 
System) allows multiple pieces of equip¬ 
ment to form a networked data-man-
agement system Each site contains con¬ 
trol and processing ability, plus data-
analysis and management functions. ML 

Realtime Performance Inc., 158 
Commercial St., Sunnyvale, CA 
94086; (408) 245-6537. CIRCLE 113 

Math-ModelingSoftware 
UpgradesTo Windows 
Release 3 of TK Solver developed by 
Universal Technical Systems is an en¬ 
hanced mathematical modeling soft¬ 
ware product for moving databases 
onto PC networks. With OLE Auto¬ 
mation capability, Release 3 of TK 
Solver becomes an application develop¬ 
ment platform that handles equations, 
units, data tables, and graphs. TK re¬ 
sults, such as inputs/outputs, tables, and 
plots, can be included in a word proces¬ 
sor, spreadsheet and database docu¬ 
ments, and CAD drawings using OLE 
2.0. Once linked or embedded, TK ob¬ 
jects can be upgraded dynamically. 
With support for external function calls, 
TK can port legacy Fortran, C, Pascal, 
or other code into Windows. A rule¬ 
based declarative programming lan¬ 
guage reduces the time and cost of an 
applications development. The com¬ 
pany offers attractively priced unlim¬ 
ited-use site licensing and run-time li¬ 
censing plans. ML 

Universal Technical Systems 
Inc., 1220 Rock St., Rockford, IL 
61101; (815) 963-2220. aRCU715 
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NEW PRODUCTS 
COMPUTER BOARDS 

WORKSTATIONS, SERVERS SUIT HIGH 
And LowEnds Of Compute Spectrum 

Anew series of workstations 
and servers from Hewlett-
Packard Co. take advantage of 

the PA-7300LC and PA-8000 micro¬ 
processors. The Visualize B-Class 
workstations are being touted as the 
mid-range family. The platforms hold 
the 7300LC CPUs, but are designed to 
house future processors as they become 
available. Other features include 128 
kbytes of on-chip cache memory and 1 
Mbyte of secondary cache. Up to 768 
Mbytes of DRAM fit on the mother¬ 
board. The systems contain expansion 
slots for PCI, EISA, or GSC boards. 
Fast and wide SCSI is available as an 
option. The model B132L, which holds 
a 132-MHz processor, processes 5.9 
SPECint95 and 6.2 SPECfp95. Prices 
for this model start at $10,840. The 
B160L with a 160-MHz CPU, which is 
capable of 7.8SPECint95 and 7.6 
SPECfp95, starts at $16,840. 
Four technical servers are based on 

the PA-8000 microprocessor. The D 
Class is the entry-level model and it’s 
built with a 160-MHz processor. It offers 
support for two-way multiprocessing. 
Various networking options are avail¬ 
able, including Ethernet, FDDI, ATM, 
and Fibre Channel. The K Class can 
hold four processors, 3.75 Gbytes of 
main memory, and 8.3 terabytes of disk 
space (20 Gbytes internal). It offers an 
I/O bandwidth of 288 Mbytes/s. This 

model is suited as a compute or file 
server. The K Class server costs 
$60,400 with 128 Mbytes of DRAM, 2 
Gbytes of hard-disk space, a CD-ROM 
drive, and a two-user license. 
The S Class system holds up to 16 

microprocessors to perform 11.52 
GFLOPS. Up to 16 Gbytes of DRAM 
can be accommodated, while the cross¬ 
bar interconnect system offers a band¬ 
width of 16 Gbytes/s. Expansion is han¬ 
dled through the PCI bus, with slots for 
24 boards. A four-processor box with 
256 Mbytes of DRAM, and a 4-Gbyte 
hard-disk drive costs $180,000. The 
highest performer is the X Class, which 
holds up to 64 CPUs. With a peak per¬ 
formance of 46 GFLOPS, this version 
can handle high-end mechanical and 
electrical design automation. It sells for 
$718,000 with 16 CPUs, 1 Gbyte of 
DRAM, and a 4-Gbyte hard-disk drive. 

Hewlett-Packard Co., 300 Apollo 
Dr., Chelmsford, MA 01824; (508) 
256-6600. 

■ RICHARD NASS 

3D GraphicsAnd Video 
Accelerator Card 
The Fahrenheit Video 3D provides 
PC users with integrated 2D and 3D 
acceleration for multimedia and en¬ 
tertainment applications as well as 
Internet VRML browsing. Based on 
the S3 ViRGE 64-bit graphics and 
video accelerator chip, Fahrenheit 
Video 3D supports Microsoft’s Direct 
3D technology. It supports both Win¬ 
dows 95 DirectDraw and Direct3D, 
and provides driver support for Win¬ 
dows 3.lx, Windows 95, Windows NT, 
OS/2 Warp, and AutoCAD. The card 
is available now, with prices starting 
at $239. CM 

Micronics Computers, 221 War¬ 
ren Ave., Fremont, CA 94539; (510) 
651-2300. P '-'titi 

Workstationmotherboard 
Operates With PentiumPro 
Building a high-performance worksta¬ 
tion is easy using the W6-LI Pentium 
Pro-based motherboard. The board is 
designed to fit the ATX form factor and 
holds one or two CPUs running from 
150 to 200 MHz. Built with Intel’s 
440FX chip set, it offers support for 
enhanced-data-output (EDO) and fast-
page-mode (FPM) memory technolo¬ 
gies with error checking and correction. 
It has a wide UltraSCSI connection, 
full-duplex, 16-bit SoundBlaster-com¬ 
patible audio, integrated Enhanced 
IDE, and PCI and ISA slots. Large-
volume quantities are available. RN 

Micronics Computers Inc., 221 
Warren Ave., Fremont, CA 94539; 
(510) 651-2300. 

3.3 to 5000 VDC 

FAX 914-738-8225 

PI V Electronics, Inc. 
143 Sparks Ave., Pelhem, N.Y. 10803-1889 
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LOW-POWER DESIGN 
A Collection of CSEM Papers 

• General Tutorial Papers 

• Digital Circuits 

• Devices and Analog Circuits 

• Low-Power Systems 

Over the past decade, minimization of power consumption 
has become a critically important task in the implemen¬ 
tation of electronics systems of all kinds, and especially for 

portable and battery-powered functions. The requirements for 
low-power will pervade systems and IC design to an ever increas¬ 
ing extent. 

This collection of landmark CSEM (Center Suisse d’Electronique 
et de Microtechnique SA) papers has been produced as a handy, 
basic reference book. 

_Now Available For s125._ 
LOW-POWER DESIGN Amount 
□ Single order, $125 _ 
□ Multiple order: Quantity:_ x $125 = _ 

For S & H please add $6 for domestic _ 
or $25 for international per book jota| _ 

□ Master Charge □ American Express □ VISA □ Check (payable to Electronic Design) 

Account Name_Account# _ 

Signature_Expiration Date _ 

Name_Title _ 

Company_ 

Company Address_ 

City_State_Zip_ 

Phone Fax E-mail 

Mail to: 
ELECTRONIC DESIGN 
611 Route 46 West 
Hasbrouck Heights, NJ 07604 
Attn: Jeanne Sico 



NEW PRODUCTS 
COMMUNICATIONS—FOCUS ON TELEPHONY 

Easy-To-Use ADSL Modem Chip Set 
Meets ANSI/ETSI Specs, Slashes Cost 

Modems that can deliver 
up to eight Mbits/s over 
standard twisted-pair 

phone lines now are a practical reality 
when using the AD20msp910 asym¬ 
metric digital subscriber line (ADSL) 
modem chip set. Priced at under $80, 
the five-chip modem/controller/line 

interface is among the first products 
to meet the stringent ANSI 
T1.413/ETSI standards for ADSL 
transmission. By using a completely 
integrated approach, it will be possi¬ 
ble to implement a complete ADSL 
modem with a retail price of around 
$200. This will help telephone compa¬ 
nies that hope to provide ADSL serv¬ 
ice meet their projected target cost of 
$500 per line. 
By employing discrete multitone 

(DMT) modulation, the transceiver 
can deliver data rates of 6 Mbits/s 
downstream and 244 kbits/s upstream 
over lines up to 12,000 feet in length. 
Rates of 8 Mbits or greater can be 
achieved over shorter loops. The chip 
set’s rate-adaptive capability allows it 
to be configured to provide an alterna¬ 
tive downstream rate of 4.5 Mbits/s, 
with a 450-kbit/s upstream channel. 
The AD20msp910 includes all re¬ 

quired hardware and software compo¬ 
nents for an ADSL transceiver and host 
processor. It includes a microcontroller, 
line driver, and interface circuits. The 
chip set consists of the AD6435 modem 
interface, the AD6436 DMT coproces¬ 
sor, the AD6437 analog front end, the 
AD816 line driver/receiver, and the 

ADSP-2183 digital signal processor, 
plus a full set of configuration and man ¬ 
agement software. In addition, a full 
range of support is available for modem 
manufacturers. This includes complete 
reference designs that use pre-devel¬ 
oped application software and off-the-
shelf components. A complete design 
kit also is available, providing pc-board 
layouts and schematics. 
The AD6435 modem interface 

serves as an interface between the 
ADSL chip set and external systems, 
and includes a V.35 interface that per¬ 
mits it to connect easily to any stand¬ 
ard router. The AD6436 DMT coproc¬ 
essor performs the core DSP opera¬ 
tions required to generate and decode 
DMT signals. The AD6437 analog 
front end is a mixed-signal chip that 
executes all of the analog and mixed-
signal operations required in ADSL 
systems, including analog-to-digital 
and digital-to-analog conversions, fil¬ 
tering, and amplification. 
The AD816 line driver/receiver pro¬ 

vides the amplification and line-inter-
face functions for ADSL transmission 
and meets all ANSI/ETSI noise and 
distortion specifications. The ADSP-
2183 is a general-purpose fixed-point 
DSP that analyzes line conditions, cal¬ 
culates equalization parameters, and 
performs control operations. It’s pow¬ 
erful enough to also function as a gen¬ 
eral-purpose embedded controller for 
other application-specific tasks. The 
AD20msp910 will be sampling in De¬ 
cember, with full production slated for 
the first quarter of 1997. Production 
pricing will be under $50 for the trans¬ 
ceiver chip set, plus $30 for a line in¬ 
terface and host controller. 

Analog Devices ¡ne., Ray Stata 
Technology Center, 804 Woburn St., 
Wilmington, MA 01887; (617) 937-
1428; fax (617) 821-4273; Internet: 
http:llvnvw.analog.com. 
CIRCU119 
■ LEE GOLDBERG 

QAM INADSIADSL 
Transceiver Speeds Data 
The BCM6010 is the world’s first com¬ 
plete single-chip QAM (quadrature¬ 
amplitude modulation) ADSL/VDSL 
transceiver. Intended for use in both 

central office and customer premise 
equipment in broadband local loops, it 
can support data rates of up to 52 
Mbits/s. It incorporates a frequency-ag¬ 
ile, rate-adaptable 4-to-256 QAM trans¬ 
mitter and receiver, a digital line equal¬ 

izer, forward-error-correction (FEC) 
circuitry, as well as ADCs and DACs. A 
standard UTOPIA data interface allows 
byte- or cell-based data transfers be¬ 
tween the transceiver and its host sys¬ 
tem. Its low power consumption (< 1W) 
makes it ideal for use in compact, unven¬ 
tilated cases. Although the BCMOOlO’s 
data rate, center frequency, and other 
parameters are fully programmable via 
configuration registers, no microcode is 
required to operate the device. A sophis¬ 
ticated digital decision-feedback equal¬ 
izer has programmable tap lengths to 
permit line equalization for ADSL loop 
lengths of up to 18,000 feet, and higher 
rate VDSL data rates on shorter loops. 
The equalizer’s feed-forward filter also 
provides a powerful tool for combating 
static and dynamic loop impairments, 
such as AM radio RFI and funneled 
noise from appliances. Error protection 
is handled using Reed-Solomon error 
correction and convolutional, program¬ 
mable depth interleaving techniques. 
Housed in a 100-pin PQFP, the 

BCM0010 will be sampling in Febru¬ 
ary of 1997, with full production 
scheduled for early in the second 
quarter. Pricing is below $25 each in 
volume production quantities. LG 

Broadcom Corp., 16251 Laguna 
Canyon Rd., Irvine, CA 92618; (714) 
450-8700; fax (714) 450-8710; e-mail: 
info@broadcom.com. 

SLIC/Ring Generator 
Combo Cuts Cost Of Loops 
The ATTL7554 ringing SLIC (sub¬ 
scriber line interface circuit) provides a 
single-chip solution for line interface 
and ring generation in short loop appli¬ 
cations. Designers can realize cost and 
space savings by eliminating the sepa¬ 
rate ring generation circuitry required 
for previous SLICs. It offers distortion-
free, on-hook transmission in both the 
send and receive directions. As a result, 
the caller ID feature can be used for 
many applications, including fiber-in-
the loop, ISDN, POTS, hybrid fiber 
coax, and wireless local loop. Evalu¬ 
ation boards, support, and local applica¬ 
tion engineering assistance also are 
available. Available now, the ATTL7554 
is priced at $5.70 each in quantities of 
100,000 units. LG 

Lucent Technologies., Room 
30Q050BA, 555 Union Blvd., Allen¬ 
town, PA 18103; (800) 372-2447; Dept. 
P92, (610) 712-4106. 18 38'^1 
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COMMUNICATIONS—FOCUS ON TELEPHONY 
NEW PRODUCTS 

IntegratedLine Drivers 
For DMT-Based ADSL Apps 
The MC03AX1456xx family of inte¬ 
grated line drivers is designed to give 
engineers a single-chip line interface for 
DMT (discrete multitone)-based ADSL 
applications. Designed to work in con¬ 
cert with the MC145650 ADSL trans¬ 
ceiver, both chips perform three basic 
functions. They provide digital input 
and output interfaces to the ADSL 
transceiver’s transmit and receive 
ports, and provide a bidirectional ana¬ 
log line interface to the local loop’s 
twisted pair. Together, they support 
transmission of ANSI-standard T1.413 
Category-2 ADSL modem operation, 
with downstream payload data rates of 
up to 6.4 Mbits/s, and an upstream ca¬ 
pacity of 640 kbits/s. In non-ANSI 
modes, the pair can deliver up to 8 
Mbits/s downstream, and 1 Mbit/s bidi¬ 
rectionally. 
Offered in -RT and -CO versions, 

the two driver chips are optimized for 
the power and data rate requirements 
of applications in central offices and 
remote terminals (customer premises 
equipment). The transmit port incor¬ 
porates a programmable high-pass fil¬ 
ter with three gain settings. The re¬ 
ceive port has an on-chip programma¬ 
ble HF-boost and gain stage, each 
with three settings. Transmit band for 
the -CO part is 26-1104 kHz, and 26-
138 kHz for the -RT driver. 
Scheduled for production in the first 

quarter of 1997, the MC03AX1456CO 
and MC03AX1456RT will come in 30-
pin HSOPs. Pricing will be under $10 
each for high-volume orders. LG 
Motorola Com m única t ions 

Group, 3501 Ed Bluestein Blvd., 
Austin, TX 78721; attn: Al Hoelck at 
(512) 934-6874; fax (512) 934-7991; e-
mail: rdjj90@email.mot.com. 

quai 722 

Line Driver/receiver 
Pumps ADSL Over ITP 
The EL501C is an integrated line 
driver/receiver that can move virtually 
any analog data across conventional 
twisted-pair copper phone lines. Known 
as the SLIDE (subscriber line interface 
device), the EL501C has been designed 
to serve as an interface between an ana¬ 
log phone system’s copper phone lines 
and a digital communication system’s 
ADCs and DACs. It can be used as a 
complete full-duplex, physical-layer 

ADSL transceiver, thanks to its two 
wideband high-voltage drivers and 
two receiver amplifiers. The trans¬ 
ceiver’s latch-proof output stage can 
drive 45-V p-p signals at 2 MHz into a 
200-Í2 load with a typical output dis¬ 
tortion figure of -60 dB, and typical 
input distortion of -73 dB. It also can 
be used to transmit standard analog 

video signals across twisted-pair 
phone lines. Its low power dissipation 
is a real advantage in unventilated 
applications and enables it to be 
housed in a compact SO package. 
The EL501C supports all standards 

for ADSL and HDSL transmission by 
the Tl/El committees. Housed in a 
20-lead SIP, the EL501C operates in a 
±5-V to ±15-V power-supply range. 
Available now, the transceiver costs 
$7.57 in quantities of 1000 units. LG 

Elantec Inc., 1996 Tarob Court, 
Milpitas, CA 95085; attn: Ken Fields 
(408) 945-1323, ext. 361;fax (408) 945-
9305. 

Real-Time Encrypttion 
For Modems, Cellphones 
The XL103 CryptChip is a single-chip 
encrypt/decrypt device that provides 
real-time protection of data streams in 
products such as Internet access de¬ 
vices, modems, TV set-top decoders, 

and cellular telephones. It can be used 
with a modem to protect sensitive 
data such as authorization codes, or in 
cellular telephones to prevent inter¬ 
ception and duplication of the phones’ 
sensitive 11-digit electronic serial 
number (ESN), which is transmitted 
to establish a call and determine bill¬ 
ing charges. 
The XL 103 encrypts (or decrypts) 

data at a rate of 6.4 bits/ms. The process 
of encrypting consists of three steps. 
First, a 32-bit data word is loaded into 
the XL103 via its serial link. Next, the 
data is encrypted using a 64-bit key, 

which is stored on an on-chip 
EEPROM. Finally, the data is read 
from the chip. Commands and data are 
both loaded in and out of the XL 103 
via its simple two-wire serial inter¬ 
face. Power consumption is low, draw¬ 
ing 1 pA in standby and 1 mA during 
operation. Available now, pricing is 
$0.97 each in 1000-piece lots. LG 

EXEL Microelectronics Inc., 2150 
Commerce Dr., San Jose, CA 95131; 
(408) 432-0500; fax-back service (800) 
853-5886 or (908) 935-2774; Internet: 
http:lhcwiv.exel.com. TEfEHSl 

DSL Modem runs At Up To 
8 Mbits/s over POTS Lines 
The Fastlntemet DSL (digital sub¬ 
scriber line) modem system lets tele¬ 
communications companies and institu¬ 
tional networks use their installed base 
of copper lines to carry data at speeds 
between 384 kbits/s to 8 Mbits/s, de¬ 
pending on distance and other factors. 
Fastlntemet supports all types of 

DSL transmissions, including high-bit¬ 
rate digital subscriber line (HDSL), 
asymmetric digital subscriber line 
(ADSL), symmetric digital subscriber 
line (SDSL), and very-high-speed digi¬ 
tal subscriber line (VHDSL) services. 
Because it requires no special line test¬ 
ing or conditioning, telephone compa¬ 
nies wishing to offer their subscribers 
fast access services need only install a 
FastEthemet line card at the central 
office and a standalone modem, similar 
in size of current POTS modems, at 
the subscriber’s home or business. 
The Fastlntemet system features a 

fully integrated passive POTS splitter 
that allows subscribers to talk on the 
phone at the same time they’re con¬ 
nected to the Internet or other high¬ 
speed data connections. Depending on 
distance from the central office, sym¬ 
metric data services can be supported 
at speeds up to 2 Mbits/s. Asymmetric 
services can provide 4 or 8 Mbits/s of 
downstream bandwidth, with a 640 
kbit/s upstream channel. 
Available now, the Fastinternet 

system costs $2500 per link in trial 
volumes. Volume pricing is antici¬ 
pated to be less then $1500 per link by 
early 1997. LG 

Orckit Communications, 2 En¬ 
terprise Dr., Suite 303, Shelton, CT 
06484; (888) 9-ORCKIT or (203) 926-
0776; e-mail: info@orckit.com. 

202 ELECTRONIC DESIGN/NOVEMBER 4, 1996 



What are we going to do with your 
extra robots, Fenton ? 

Turn your excess inventory into a 
substantial tax break and help 

send needy kids to college as well. 

Call for your free guide to learn how 
donating your slow moving inventory can 

mean a generous tax write off for your company. 

Call (708) 690-0010 
Peter Roskam 

Executive Director 

P.O. Box 3021, Glen Ellyn, IL 60138 
FAX (708) 690-0565 

Excess inventory today...student opportunity tomorrow 
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Electrinic Design catalog/literature review 
MicroSim PSpice®A/D with Schematics 
Interface Technologies dis¬ 
tributes the newly released 
Version 6.3 MicroSim PSpice 
A/D with Schematics. Version 
6.3 supports network licens¬ 
ing for Windows 95 and 
Windows NT, IGBT device 
models, TOM-2 GaAs model, 
AMD MACH5 support, li¬ 
brary browser and search en¬ 
gine, and full cross probing 
with MicroSim PCBoards. 
Call 1-800-357-1636 or 
browse http://www.i-t.com 
for more information. 

INTERFACE TECHNOLOGIES 

CIRCLE 250 

1997 PRODUCT SELECT CN GUIDE 
Pentek's new pocket-size 
1997 Product Selection 
Guide describes Digital 
Signal Processing and Data 
Acquisition products for 
VMEbus, VXIbus and 
PCI/PMC bus. You'll find 
quick selection guides, 
capsule specifications and 
functional block diagrams. 
Get the latest information on 
the broadest line of DSP 
processor, I/O peripherals 
and world-class software 
tools. Call (201) 818-5900 
Ext. 532. 
PENTEK, INC. 

CIRCLE 253 

AIN INSIGHTS INTO FUTUFE TRENES 
This 14-page discussion of 
the competitive landscape 
created by the Telecom Act 
of 1996 examines trends 
and technologies affecting 
the telephony market. 
Heurikon Corp., a division of 
Computer Products, Inc., 
used its communication 
system product development 
experience, customer and 
prospect interviews to 
develop this overview. 

CIRCLE 256 

HEURIKON CORPORATION 

ILLINOIS CAPACITOR S CATALOG 
Illinois Capacitor's and Engi¬ 
neering Guide contains com¬ 
plete information on com¬ 
pany's aluminum electrolytic, 
film, ceramic and power ca¬ 
pacitors. It's all you need to 
make a knowledgeable ca¬ 
pacitor selection. Available 
capacitance range, voltage 
ranges, operating tempera¬ 
ture, case styles, IC autho¬ 
rized distributor listings, 208 
pages. 

ILLINOIS CAPACITOR, INC. 
CIRCLE 259 

POWER INTEGRATED CIRCUITS 
The 7th edition Apex 
Power Integrated Circuits 
data book contains com¬ 
plete product data sheets 
and applications notes 
for Apex Microtechnol¬ 
ogy's Power Amplifier 
PWM Amplifier and 
DC/DC Converter prod¬ 
uct lines. Call: 1-800-
862-1021; FAX: 1-520-
888-3329; E-MAIL: 
Prol i t@T ea m Apex. com. 

APEX 

VXI PRODUCTS 
The new HP Systems Builder's 
Source includes comprehen¬ 
sive technical information for 
the most complete selection of 
test system components 
available. Test system and 
VXI components, HP VEE - the 
graphical programming 
language for test engineers, 
and custom system integration 
services are detailed for 
solutions in electronic manu¬ 
facturing test and data acqui¬ 
sition applications ranging 
from telecommunications to 
automotive. For your FREE 
catalog call 1-800-452-4844, ext. 1801. 
HEWLETT PACKARD--

CIRCLE 251 

TIME INTERVAL COUNTER 
The SR620 Time Interval 
Counter makes single shot 
time measurements with 25 ps 
resolution as well as one sec¬ 
ond frequency measurements 
with 1 1 digit resolution. It 
also measures period, counts, 
pulse width, rise time and fall 
time, and reports statistics on 
up to one million samples. In¬ 
terfaces include RS-232, GPIB 
(IEEE-488) and a printer port, 
which provides a hardcopy 
output of histograms or plots 
of mean and jitter vs time. 
(408) 744-9040 
STANFORD RESEARCH SYSTEMS 

CIRCLE 254 

HI-TECH PRINTED CIRCUIT BOARDS 
Send or call for our 
brochure. Experts at sur¬ 
face mount, plated thru 
and multi-layer. MIL 
P55110 available. Proto¬ 
type or volume produc¬ 
tion. We welcome plant 
visits. 
Phone- 630-250-1580. 
Fax- 630-250-1590 
Modem-708-250-1591 
WEB Site: 
http : //milplex.com 

CIRCLE 252 

MILPLEX CIRCUITS, INC. 

M/S ASIC CAPABILITIES 
The Mixed-Signal Divi¬ 
sion of American Mi¬ 
crosystems, Inc., is contin¬ 
ually improving its 
analog, digital, and 
mixed-signal design and 
simulation tools. Adding 
cells to its cell library, re¬ 
ducing cost and time re¬ 
quired to develop mixed-
signal ASICs. For more 
information on MPD, call 
(208) 233-4690 or 
visit our home page 
http://www. amis.com CIRCLE 255 

AMERICAN MICROSYSTEMS 

HIGH EFFICIENCY RECHARGEABLE 
Eagle-Picher introduces a new 
12 volt 5.1 ampere hour 
VRLA battery to its HE, The 
HE12V5 1 delivers 30-50% 
more performance than bat¬ 
teries of comparable size. The 
HE12V5.1 is optimized for 
high rate discharge applica¬ 
tions providing 250 watts for 
5 minutes and 125 watts for 
15 minutes. The high energy 
density gives the OEM the ad¬ 
vantage of designing smaller 
systems with the same or 
more power output as large 
ones. Call 417-776-2256 

CIRCLE 257 

EAGLE-PICHER 

SNAP-ACTION SWITCHES 
All new Catalog 105 has 72 
pages featuring the new 
sealed rocker K Series and 
detailing an in-depth line of 
precision snap-action push¬ 
button, toggle, rocker, limit 
and basic switches. All 
feaure OTTO's unique design 
assuring low contact 
resistance, high contact 
pressure and long cycle life. 
Quality made in the U.S.A. 

CIRCLE 260 

OTTO CONTROLS 

POWER SUPPLY CATALOG 
Advance Power's 
1996/97 Power Supply 
Catalog contains specs 
on units ranging from 
15W to several kilo¬ 
watts—including the new 
Kestrel VWF330 multi 
output switch-mode 
power supplies. Catalog 
also features a complete 
line of rectifiers for tele¬ 
com applications. 

CIRCLE 258 

ADVANCE POWER, INC. 

AUDIO FREQUENCY TEST SETS 
AUDIO PRECISION offers 
technical catalogs covering 
the system One & the ATS-1 
audio test systems. The 
system One is available in 
GPIB & PC-based versions. 
The new ATS-1 provides 
GPIB & manual front panel 
control. Both instruments offer 
extremely low residual noise 
& distortion for high 
performance measurements 
on audio & low frequency 
systems. 

AUDIO PRECISION 
CIRCLE 261 

AUTOMATIC DATA COLLECTION 
A 60 page, four color 
catalog from Intermec 
Corp. Everett, WA, the 
world leader in 
Automatic Data Collec¬ 
tion technology. This new 
catalog includes thermal 
transfer bar code 
printers, scanners, hand¬ 
held computers, network 
controllers, radio 
frequency data collection 
systems and much more. 

product. italog 
DIFFERENTIAL MEASUREMENTS 
A discussion of single-
ended and differential 
scope measurements on 
ground referenced and 
Floating signals. 
Differential amplifier 
characteristics such as 
common mode rejection 
ratio and common mode 
range are covered. 
1-800-376-7007 

UNDERSTANDING 
DIFFERENTIAL 
MEASUREMENT 
CAPABILITY IN 

OSCILLOSCOPES 

INTEMEC CORPORATION 
CIRCLE 263 

PREAMBLE INSTRUMENTS 
CIRCLE 264 

ELECTRONIC DESIGN/NOVEMBER 4, 1996 205 



Electronic Design catalog/literature review 
THE MULTICHIP PRODUCTS DIVISION 
The Multichip Products 
Division of American 
Microsystems, Inc. provides 
design, manufacture and test 
services to customers 
needing a multichip solution. 
AMI offers a full range of 
substrate, die attach and 
packaging for multichip 
products. For more 
information on MPD, call 
(208)233-4690 or visit our 
home page 
http://www.amis.com 

CIRCLE 265 

AMERICAN MICROSYSTEMS INC. 

OSCILLATORS FOR SONET 

VCXO'S 
Frequency to 200MHz 
Pullability to ±1000ppm. 
No phase jitter because no 
frequency multiplication. 
Frequency stability ±20ppm. 
Temp. - 40 °to +85°C 
DIP & ceramic SMD 
CRYSTAL CLOCKS 
±20ppm frequency stability 
over all conditions.Tight duty 
cycle Standard & Custom 
800-982-5737 ext. 607 
FAX 508-497-6377 CIRCLE 268 

VALPEY-FISHER 

SWITCHING WITH THE TIMES 
Within the familiar cover 
of the new E-Switch 
catalog lies an all new 
interior-now in full colorí 
The redesigned catalog 
contains product 
descriptions, 
specifications, and 
aimensions for push¬ 
button, toggle, rocker, 
power, lever, slide, 
rotary, keylock, and tact 
switches. Illuminated, 
sealed, and SMT 
versions are available. CIRCLE 271 

E-SWITCH 

WHO MAKES DESIGN 
Protêt eases complex 
electronic design easy by 
providing the only fully-
integrated environment that 
supports the entire process 
from schematic capture and 
circuit simulation, through 
PCB layout and artwork 
generation. To learn more 
about this revolutionary 
system, contact Protel at 1-
800-544-4186 or visit our 
website at www.protel.com. 

EASY? 

CIRCLE 274 

PROTEL TECHNOLOGY 

PRINTED CIRCUIT BOARD DESIGN 
The PADS-PowerPCB 
design tool catalog from 
PADS Software, Inc. 
highlights the PowerPCB 
product line, including 
the Dynamic Route Editor 
and Database Viewer 
features. PADS-
PowerPCB is a function¬ 
rich PCB design tool 
suite for Windows. 

PADS SOFTWARE, INC. 
CIRCLE 277 

1996 DRAM DATA BOOK 
Micron Technology, Inc. 
brinas quality, 
productivity and 
innovation together to 
provide advantages for 
you. This book contains 
product and technical 
information for Micron's 
DRAMs, including FPM, 
EDO an Burst EDO 
DRAMs; modules; and 
SGRAM. 

CIRCLE 266 

MICRON TECHNOLOGY, INC 

POWERFUL, AFFORDABLE EDA 

CIRCLE 269 

Sagebrush 
introduces 

Systems 
a new 

generation of powerful, 
affordable desktop EDA 
tools. Starting with 
Analog Circuit Master 
(ACM) Tor Windows and 
Windows95, Sagebrush 
puts fast, powerful, 
simulation and analysis, 
and features until now 
only found on high-end 
programs, right on your 
desktop. 

SAGEBRUSH SYSTEMS 

DC MICRO MOTORS 
Canon, subfractional DC 
motors can do virtually any 
job because Canon makes 
so many models of just about 
every kind of fractional DC 
motor: inner and outer rotor, 
axial and radial gap, flat 
and cylindrical brushless 
motors; gearmotors with 
ratios from 5:1 to 3000:1; 
over 170 models of iron core 
motors; and coreless motors. 
All details in this free 
catalog. Phone: (516) 328-
4600 FAX: (516) 328-4609 

CANON U.S.A., Inc. 

CIRCLE 267 

CRYSTALS, OSCILLATORS &INDUCTORS 

CIRCLE 270 

+ 
* 1 

<0 --
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The International Source 
Book offers detailed spec¬ 
ifications on Ecliptek's 
through-hole and surface¬ 
mount crystals, oscilla¬ 
tors, and inductors. Visit 
our newly revised internet 
site at http://www. 
ecliptek.com. 
Phone: (714)433-1234 
o r E - m a i I : 
ecsales@ecliptek.com 

ECLIPTEK CORPORATION 

NEW TRIMMER CATALOG 
C&K's new Trimmer 
Catalog has single & 
multi-turn models, top 
and side actuated, thr-
hole or 3mm & 4mm 
surface mount models. 
All have cermet resistive 
elements & tin-lead 
terminals with epoxy 
seal. C&K Components, 
Inc. 57 Stanley Ave. 
Watertown, MA 02172-
4802. Phone: (800) 
635-5936 

CIRCLE 272 

FREE! FREE! FREE! 
Xicor's broad line of in-the-
system programmable semi¬ 
conductor integrated circuits 
retain information even when 
system power is fest or turned 
off. In-the-system programma¬ 
bility enables telecommunica¬ 
tions, consumer, computer in¬ 
dustrial, automotive and 
military products to adapt to 
changing software and oper¬ 
ation environments . Call 
(408) 432-8888 Ext. 3336. 

CIRCLE 273 

C&K COMPONENTS, INC. 

RF/IF DESIGNER S GUIDE 
1 80 page RF/IF Designer's 
Guide is loaded with informa¬ 
tive features such as practical 
articles, definitions of terms, 
environmental and reliability 
test procedures, answers to 
frequently asked surface 
mount technology questions, 
and morel It also contains the 
most complete and up-to-date 
specifications and price infor¬ 
mation about all Mini-Circuits 
signal processing compo¬ 
nents. To receive a free De¬ 
signer's guide, simply call 
(718) 934-4500 
MINI-CIRCUITS 

CIRCLE 275 

SINGLE BOARD COMPUTERS 
ICP Acquire Inc. is a manufac¬ 
ture of single Board comput¬ 
ers, passive Backplane, rack¬ 
mount chassis, and Industrial 
Power supplies. Including: 3-
20Slot BP, 386/486/Pen-
tium SBC, 3-20Slot chassis, 
DC-1 2V/24V/-48V PS and 
85-265V AC PS. Contact 
Allen, phone: 415-967-7168 

ICP ACQUIRE, INC. 
CIRCLE 278 

XICOR 

OMRON RELAYS, SWITCHES, MORE 
Standard Product Catalog 
shows Omron's most popular 
relays, switches, and 
sensors. The 176-page 
catalog also includes card 
readers, time delay relays, 
totalizers, limit switches and 
temperature controllers. 
Literature sent only to 
addresses in the U.S.A. 
Omron Electronics, Inc. Call 
toll-free 1-800-55-OMRON 
or e-mail EDLit@oei. 
omron.com 

CIRCLE 276 

OMRON ELECTRONICS, INC. 

OFF-THE-SHELF-OPTICS 
Free 1 30-page product 
catalog from Rolyn, 
largest supplier of off-the 
-shelf optics. 24 hour 
delivery of simple or 
compound lenses, filters, 
prisms, mirrors, 
beamsplitters, reticles, 
objectives, eyepieces & 
thousands of other stock 
items. Custom products 
& coatings also. 
Phone: (818) 915-5707 
Fax: (818) 915-1379 

ROLYN OPTICS CO. 
CIRCLE 279 
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INTRODUCING CodeTEST TM 
Now developers and 

testers can perform unit, 
integration and system 
testing quickly and 
reliably. Get 
comprehensive 
Performance, Coverage, 
Memory and Trace 
information with the new 
CodeTEST family of tools 
from Applied 
Microsystems. There's 
nothing else like them. 
Call for a data sheet 
today. 1-800-895-0831 CIRCLE 280 

APPLIED MICROSYSTEMS CORPORATION. 

P&B®RELAYS & BREAKERS 
Catalog lists stock relays 
and circuit breakers from 
Potter&Brumfield® 
products Division. De¬ 
scribes electromechani¬ 
cal, solid state and time 
delays, as well as thermal 
and magnetic circuit 
breakers. Numerous op¬ 
tions. Fax: (812) 386-
072,e-mail:info@ae.sec. 
siemens.com 

SIEMENS ELECTROMECHANICAL 

APPLICATION AND PRODUCT GUIDE 
Free 84-page catalog 
features detailed 
specifications on 
Kilovac's full line of high 
voltage relays, 
contractors and power 
controllers. Whether 
your applications call for 
28V or 70,000V; 
isolation or power 
switching, Kilovac can 
meet your needs. 
Phone:(805) 684-4560, 
Fax: (805) 684-9679 

CIRCLE 286 

KILOVAC 

COMPARE MODEL SPECS ON TECHRCN 
ELKHART, INDIANA. For 
easier model comparison and 
ordering, Techron has 
compiled specifications for its 
full line of industrial power 
amplifiers into one 
brochure..available free. 
Among the specifications 
listed for these low-noise 
linear single-and bi-level am¬ 
plifiers are output load, 
voltage, current, power, 
bandwidth and price. For 
more information, contact: 
Techron (219)294-8300. CIRCLE 289 

TECHRON 

AMERICAN ADVANTECH 
Advantech's mission is to 
provide high quality, 
cost effective Pc-Based 
industrial automation 
products to customers 
worldwide. Product lines 
include Industrial PCs, 
Panel PCs & MMI, 
Embedded/SBCs, 
DA&C, Application 
Software. Phone 1-800-
800-6889. 

AMERICAN ADVANTECH 
CIRCLE 292 

NEW SWITCHING REGULATORS 
Power Trends Inc., has 
released a new 72 page full 
line catalog for its Integrated 
Switching Regulators (ISRs) 
and DC to DC Converters. 
The catalog introduces 
significant new products 
along with extensions to 
existing product lines. 
Complete specifications, 
photos and standard 
applications are provided for 
each product, along with 
mechanical configuration 
options and ordering 
information. 
POWER TRENDS INC. 

CIRCLE 281 

MECHANICAL ENCODER SOLUTIONS 
New Product Bulletin #698 
lists the Series 25, single and 
multi-deck encoders. The 
Series 25 offers Binary, 
Binary Compliment and Gray 
code outputs in 1 deck 
through 4 decks. Choose 
from 4 to 36 switch positions 
for the selected code output. 
For an economical 
alternative, The Series 25L, 
single deck design, provides 
similar coding and position 
choices. The Series 25L is 
priced at $ 1.25 in 
production quantities. 
GRAYHILL 

FOUNDRY 
American Microsystems, Inc. 
has offered custom and 
semicustom foundry expertise 
for over 30 years. AMI 
supports 0 35m through 
>1m design and will 
increase its production 
capacity by 3x with the 
completion for FAB 10. For 
more information on AMI's 
foundry, call (208) 233-
4690 or visit our home page 
http://www. amis.com 

CIRCLE 282 

AMER1CAN.MLCB0SYSIEMSJNC_ 

HARTING har-mik 
Harting har-mik 4 color 
brochure shows and 
describes comprehensive 
range of 0.050" pitch 
miniature connectors 
designed to meet the re¬ 
quirements of Internal 
and External connections 
of the future. Reduced 
size: contact density. 
847/519-7700 or Fax: 
847/519-9771. 

HARTING ELEKTRONIK, INC 

CIRCLE 285 

PREAMBLE INSTRUMENTS 

APPLICATION NOTE 
Covers how to make 
safe and reliable 
measurements on 
switching power supplies 
operating on line, 
Includes such difficult 
measurements as upper 
gate drive and transistor 
saturation characteristics. 
Tells how to quantify 
measurement corruption 
caused by high av/dt 
common mode. 1-800-
376-7007 

USING THi 
1B55 DIFFERENTIAL AMPLIFIER 
TO MAKE SWfTCHING POWER 

SIKWT MEASUREMENTS 

CIRCLE 287 

FREE AND EASY DESIGN 
I Free and 

CIRCLE 290 

Centurion International offers 
a PC-format Antenna and Bat¬ 
tery Pack Design Specifica¬ 
tions Kit. This diskette will help 
designers obtain faster, more 
accurate project proposals 
from Centurion, and will 
make communication be¬ 
tween specifier and vendor 
more efficient. Antenna and 
battery design worksheets 
make specifying easy, and 
users return the diskette to 
Centurion engineers for quick¬ 
turnaround proposals. 

CENTURION INTERNATIONAL, INC. 

ON-LINE CATALOG 
Visit http://www. 
keyelco.com and quickly lo¬ 
cate up-to-date Electronic 
Hardware and Interconnect 
Components. Website in¬ 
cludes photos, drawings and 
specifications. Listings include 
PCB Components & Hard¬ 
ware, Interconnect Compo¬ 
nents, Battery Connectors & 
Holders, Mechanical Hard¬ 
ware, Panel Hardware plus a 
monthly product spotlight. 
General information such as 
capabilit es and ISO 9002 CIRCLE 288 
are clearly defined. 
KEYSTONE ELECTRONICS CORP. 

FREE Instrumentation Reference 
The National Instruments 
1997 catalogue features the 
latest versions of the com¬ 
pany's LabVIEW® , LabWin-
dows®/CVI, and HiQ® ap¬ 
plication software products. 
New products include Bridge 
VIEW™ and Lookout™ soft¬ 
ware packages for industrial 
automation In addition, our 
new line of IMAO™ products 
features a complete hard¬ 
ware, software, and driver 
software solution for imaging. 

CIRCLE 291 

NATIONAL INSTRUMENTS 

OFF-THE-SHELF-OPTICS 
Free 130-page product 
catalog from Rolyn, 
largest supplier of off-the 
-shelf optics. 24 hour 
delivery of simple or 
compound lenses, filters, 
prisms, mirrors, 
beamsplitters, reticles, 
objectives, eyepieces & 
thousands of other stock 
items. Custom products 
& coatings also. 
Phone: (818) 915-5707 
Fax: (818)915-1379 

ROLYN OPTICS CO. 
CIRCLE 293 

C-PROGRAMMABLE CONTROLLERS 
Save time and money. Our 
controllers are ideal for con¬ 
trol, test or data acquisition 
applications with a mix of 
analog/digital I/O , relays, 
RS232/485 serial ports, 
LCD/keypads, & pro¬ 
grammed with Dynamic C” . 
From$79,Qty. 1. 
(916) 757-3737, or Fax: 
(916) 753-5141. For 24 Hr. 
data, call from YOUR 
Fax:(916)753-0618. 
h ftp : / / www. zworld .com. 

Z-WORLD ENGINEERING 
CIRCLE 294 
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CATALOG OF EMBEDDED CONTROLLERS 
Micromint Inc. is a leading 
supplier of single-board com¬ 
puters, controllers and periph¬ 
eral controllers to the world¬ 
wide OEM market, as well as 
providing custom-engineered 
computer solutions to 
consultants. 
Phone: (860)871-6170. 
Fax: (860) 872-2204. 
Internet address 
http://www.micromint.com 

CIRCLE 295 

MICROMINT, INC. 

INNOVATIVE INTEGRATION 
Innovative Integration sells 
Blazingly fast Data 
Acquisition Products. FREE 
DSP & Data Acquisition 
Products Catalog 
CALL 818-865-6150 
Fax: 818-879-1770. 
EMAIL: 
techsprt@innovative-
dsp.com or 
web:http:\\www.innovative-
dsp.com 

INNOVATIVE INTEGRATION 
CIRCLE 298 

NEW BROCHURE OF CENTURION 
LINCOLN, NEBRASKA- A 
new brochure describes the 
innovative capabilities of 
Centurion as one of the 
world's largest and most 
experienced companies in 
the design and manufacture 
of antennas and batteries for 
the wireless communications 
industry. Centurion 
International, Inc. P.O. Box 
82846, Lincoln, Nebraska 
68501-2846 USA. Phone: 
(800)228-4563, FAX: (800) 
848-3825. CIRCLE 296 

CENTURION INTERNATIONAL 

FREE SPICE NEWSLETTER 
The Intusoft newsletter is 
a free publication 
dedicated to discussing 
topics related to the 
spice circuit simulators. 
Each issue contains 
application notes, 
tecnnical articles, and 
modeling techniques that 
help engineers simulate. 

INTUSOFT 

RELIABILITY SOFTWARE 
The Relex Reliability Software 
for Microsoft Windows and 
the Mac provides Reliability 
Predictions per the MIL-
HDBK-217, Bellcore, 
Mechanical, and CNET 
standards, as well as 
FMEA/FMECA analysis and 
Maintainability Predictions. 
The new four color 20-page 
catalog describes the flexible 
CAD Interface, extensive 
parts libraries, and stunning 
graphics. 

INNOVATIVE SOFTWARE 
CIRCLE 302 

MADE TO ORDER 
The Data I/O catalog is 
the direct-order source of 
affordable tools for users 
of programmable 
devices. From design 
software to device 
programming and 
automated handling 
systems, the Data I/O 
catalog offers 
unbeatable values on the 
the high quality tools you 
need. Call l-8OO-3§2-
8246, ext. 806. 

DATA I/O 
CIRCLE 303 

IN CIRCUIT EMULATORS 
Nohau Corporation is a 
manufacturer of In-Cir-
cuit Emulators for the fol¬ 
lowing families: 8051, 
MCS251, P51XATM, 
80C196. 68HC16, and 
683XX families. Web 
Site Address: 
http://www.nohau.com 

NOHAU CORPORATION 
CIRCLE 305 

MACINTOSH-BASED EDA TOOLS 
Get a copy of our new 
Buide to Electronics 
esign on the Apple 

Macintosh. Features 
D e s i g n W o r k s 
schematic capture, 
simulation, PCB 
layout FPGA design 
and other solutions. 
Call (800) 444-9064 

Electronics Design 

on the 

Apple Macintosh* 

CAPILANO COMPUTING 
CIRCLE308 

: 80186, 80196,8051 EMULATION 
Signum Systems has 
released its 1996 
catalog of in-circuit 
emulators. This full line 
catalog includes Intel 
processors, Texas 
Instruments DSP'sZiloq 
controllers, and National 
Semiconductor HPC 
family. Call (800) 838-
8012 for information. 
Internet address: 
ww.signum.com 

SIGNUM SYSTEMS 

5 g 
CIRCLE 306 

“X86 and 683xx/HC16 Design Tips” 
Free application note shows 
how to use in-circuit 
emulation to isolate real-time 
events. Set clock-edge 
triggers, and then use trace 
to display system status and 
the source code leading up 
to the event. For immediate 
response: WEB page: 
www.microtekintl.com ; 
Email: info@microtekintl.com 
Voice: 800-886-7333 

MICROTEK 
INTERNATIONAL 

CIRCLE 309 

RELIABILITY PREDICTION 
Catalog describes the 
RelCalcz software pack¬ 
age, which automates 
MiI-HDBK-2 1 7 or Bell¬ 
core on your PC, and al¬ 
lows quick and easy reli¬ 
ability analysis of your 
electronic products. 
Phone: (818) §91-0057 
Fax: (818) 991-1281 

T-CUBED SYSTEMS 

CIRCLE 297 

MULTILAYER PROTOTYPE 
Award winning quick 
turn multilayer prototype 
manufacture specializing 
in 24 hour to 5 day 
turns, for commercial 
and milspec boards (Mil-
P-55 1 1OE) on FR4 and 
polyimide materials. Our 
capabilities also include 
"blind and buried" vias, 
full body gold, carbon 
baste. metal core 
boards, small hole 
drilling, and net list 
testing. CIRCLE 301 

PROTO EXPRESS 

ADHESIVES AND SEALANTS 
Master Bond Inc., 
Hackensack, NJ 
manufactures over 3000 
grades of adhesives, 
sealants and coatings. 
Line cosists of epoxies, 
anaecobics, 
cyanoacrylates, silicones 
and acrylics. One and 
two part systems are 
available. 
Tel. 201-343-8983. 

MASTER BOND INC. 
CIRCLE 304 

ASIC-MCM-MEMS 
Tanner Research offers 
affordable, easy to use 
design tools for PC, 
MAC and Unix 
platforms. Send for our 
brochure that includes a 
free demo disk and 
pricing. PH: 818-792-
3000. Fax: 818-792-
0300. 
E-mail: 
SALES ©TANNER. COM 

TANNER RESEARCH INC 
CIRCLE 307 

PRODUCT LITERATURE AD 
Gage Applied Sciences Inc. 
is the world leader in ultra¬ 
fast data acquisition products 
for IBM PC. Gage offers the 
world's fastest 1 2 bit A/D 
card for the ISA and PCI bus, 
with sampling speeds up to 
100 MSPS and 8 bit A/D 
cards up to 250 MSPS (2 
GS/s for repetitive signals). 
Also available are complete 
turnkey systems and 
extensive software drivers. 
For more information 
call 1-800-567-4243 
GAGE APPLIED 

CIRCLE 310 

2I ELECTRONIC DESIGN/NOVEMBER 4, 1996 



DIRECT CONNECTION ADS 

ELECTRONIC 
DESIGN 

New Products/Services 
Presented By The Manufacturer, 

lb Advertise, 
Call Kimberly A. Stanger 

At 201/393-6080 

Ver. 3.2 
ACTIVE+PASSIVE 
+DIGITAL FIR HR 

Super FILTER 
Synthesis program for W ows 

• No Order limits All Types of LPF, HPF, 
BPF, APF, Notch filters 

• Display the parameters of the Op. Amp. 
• Analysis the register characteristics 
• Matchingcomplex Impedance 
• Over 200 filter network topologies 

Call or write for FREE demo: 

Tatum Labs, Inc, 
1287N. Silo Ridge Drive Ann Arbor MI 48108 
Tel: 313-6638810 Fax: 313-6633640 

TATUM LABS, INC. CIRCLE 424 

NEW! 386 PC-IN-A-BOX 

Batt. operated 386 
DOS in ROM 
Graphics LCD 
5M Ram/Flash 
3 serial, 2 parallel 
PCMCIA 
Enclosure 
$449+ 
CPU CARDS 

5-Serial Port 386 $249+ 
KS-6B CPU: 33 MHz, 2 parallel, 4M Dram, IM 
Flash. PCMCIA, DOS in ROM. 
Low Cost XT $139+ 
KS-1 CPU: V4O, 3 serial, 2 par, modem, and more. 

800-505-6749 
303-444-7737 

FAX 303-786-9983 
email: sales@kila.com 

KILA 
DOS4N-ROM 

Ki LA CIRCLE 412 

Electrical Battery PacCNC 
Contacts & Terminals “g/XXTmZX» 
• CAD Design and Prototypes 

• Applications Engineering for 
Design Assistance 

• Short Lead Times 

• Extremely Competitive Pricing 

For further information call: 
Phone: 616 677-1268 

Pac CNC CIRCLE 419 

MPIOOasmart 
CONTROLLER 
WITH BUILT-IN 
OPERATOR 
INTERFACE 
* Low Cost 
*"EasyC" 
Programming 

* 4 X 20 LCD with 
Back Light 

!□□□© 
□ooz 
GQQ3 
□00© 

* Programmable Keyboard 
* 64 Optically Isolated Inputs 
* 64 SPDT Relay Outputs 
* High Speed I/O Counters 
* 16 Analog 1/O’s 

MICRO-BIT TECHNOLOGY, INC. 
2201 MIDWAY RD., STE 106 

CARROLLTON, TX 75006-5051 
Tel: (972) 386-9294 Fax:(972) 386-9296 

Internet: http://www.fdt.net/~crest/microbit.htm 
E-mail:microbit@flash.net 

MICRO-BIT TECHNOLOGY CIRCLE 414 

Embedded Con troller Kit 
I Complete Softtenre & Harthtnro Solution 

Z-World’s EasyStart Kit'“ provides 

everything you need to begin em¬ 

bedded systems development. 

The kit contains our Micro-G 

controller (smaller than a 

credit card with 14 i/o 

lines, RS232,128K flash 

EPROM, 32K RAM and ADC), 

Dynamic C“ EasyStart (a simplified 

C development system), sample circuit/prototyping board, 

power st pply, documentation and all the cables necessary 

to start development immediately. Only $279! 
1724 Picasso Ave. 
Davis, CA 95616 
916.7573737 
916.753.5141 FAX 
http://www.zworld com 

For .remediate information, use our 24-Hour AutoFAX. 
Call 916.753.0618 from your fax. Request data sheet #35. 

Z-WORLD ENGINEERING CIRCLE 430 
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ACCUTRACE CIRCLE 401 

SNAP ACTION 
THERMOSTATS 

Reliable, surface mounted, snap-action 
thermostats make or break current to 
temperature-critical devices. Some models 
open on temperature rise, others close, at 
fixed set points between 35°F and 500°F 
Average delta is 3O°F. Various mounting and 
terminal options. Some units feature manual 
reset. Broad selection from stock. Attractive 
discounts in OEM quantities. Four-color catalog, 
free samples, and quotations on request. 

sä® PRODUCTS CO. I 
7580 Stage Road, Buena Park, CA 90621 

(714) 521-8673, or (800) 229-2332 
FAX (714) 739-1507 ! 

SELCO PRODUCTS_ CIRCLE 421 

Competitively Priced 
Quality Alternatives. 

• Pushbutton • Slide • Rocker 
• Toggle • Tact • SMT 
• Rotary • Power • Lever 
• Illuminated • Keylock • DIP 

e-sw/nw 
A Division of Electronic Components Groupe, Inc. 

E-SWITCH_ CIRCLE 407 

DAC200 Waveform Generator 

SIGNATEC CIRCLE 422 

200 Megasamples 
Per Second @ 8 Bits 

109 Mega sa tuples 

Per Second fa 12 Bits 

oronu. C\*J172U USA 
409)734-3*1 
■«11(909)734-4356 
5ttS:(9O9)734-749| 

ISA compatible board 

Replay waveforms captured by 

DA500A(8 bit) or PDA12(I2 bit) 

Generate High Frequency 

Arbitrary Waveforms 

80 MHz Bandwidth @ 8 bits 

40 MHz Bandwidth ia 12 bits 

200 MB/s transfer rate over 

Signatec Auxiliary Bus 

1MB/4MB Memory 

Memory Expandable to IGB 

using MEM500 

Digital Data Output 

Th« Boards Same Evening 

_ Aba Aucitaife:_ 
a Prototypes & Production Quantities a 24 Hrs. Modems 

a SMOBC & LPI a Selective & Bondable Gold 

a Single Through Mutlayer PCB's a Instant Quotations 

NEXLOGIC 
TfCHNOLOGIIS 

3044 ScoM Hvd • Santa Clara. CA 95054 
Tel: (408) 727-3500 • Fu (408) 727-7X7 • Internet: http: www.neitagta.com 

NEXLOGIC TECHNOLOGY CIRCLE 415 

8OC186 
In-Circuit Emulators 

S DEVELOPMENT 

ACCESS TO 
PROGRAM AND 
DATA MEMORY 

REAL-TIME 
TRACE FILTERING 

FREE USER SUPPORT 

WINDOWS 
4 MOOSE 

USER INTERFACE 

80196 • 8051 • 80186 • 28 
DSP • HPC • 8085 • Z380 

EXTERNAL UNIT WITH NO PLUGIN CARDS 

OUTSTANDING PERFORMANCE AT A REALISTIC PRICE 

FOR MORE INFO OR TO ARRANGE 
YOUR 10 DAY FREE TRIAL CALL 

1-800-838-8012 
SIGNUM SYSTEMS CIRCLE 431 

Pentium“ Half-size 
Available !! 

■ Pentium'"-166MHz 

■ PICMG Standard 

■ DiskOnChip"2MB 

Flash Diak 

■ PCI VGA on-board 

■ 256KB/512KB 

Pipelined Cache 

■ 2 PCI IDE 

■ 2 16C550 RS232 

■ PS/2 Mouse 

H fF) 486 - Pentium " CPU Cards 
□ Available !! 

ICP ACQUIRE INC. 
TEL: 415 967 7168 FAX: 415 967 5492 

ICP ACQUIRE_ CIRCLE 409 

“World’s Smallest” Chip 
Inductor Just Got Smaller! 

Toko has added a microminiature 
0402 package to it’s line of multilayer 
chip inductors. Made from a propri¬ 
etary laminated ceramic material 
allowing SRFs over 6GHz, Toko’s 
LL1005 features a 0.5mm profile with 
inductance range from 1.0 to 27nH. 
Call 1-800-PIK-TOKO for specifica¬ 
tions. 

Toko America, Inc. 
1250 Feehanville Drive 
Mt. Prospect, IL 60056 
1-800-PIK-TOKO 

TOKO AMERICA_ CIRCLE 427 
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In Circuit 

Emulators 
for 

805<X68HC11 

6502^Tzi80 
Over 50 Variants Supported 
Symbolic and source level debugging 
Supports all major compilers 
30-day money-back guarantee 
Free single board computer with ourchase 
Other processors available 

Ca l 800-847-1998 
14120 East Live Oak Ave Suite A2 
Baldwin Park. CA 91706 
Telephone (818) 337-4547 
FAX: (818) 337-0689 

CACTUS LOGIC CIRCLE 404 

‘FOR MORE DETAILS, 
CALL: (800) 499-9905 
Tel: (847) 290-8697 
FAX: (847) 290-8691 
Modem: (847) 290-8694 

ALSO AVAILABLE: 
• Proto-Type to Production 
Quantities 

• SMOBC and LPI 
• Gold/Nickel Plating 
• Scored Panels 
• Single to Multilayers 
• Blind & Buried Vias 
• Electrical Testing 
• UL Approved 
• Instant Quotes 

PROTO-TYPE PC 
BOARDS IN 12 HOURS* 

Modem your gerber data to us before 9 am EST 
and receive your boards the next morning. 

OVERNITE PROTOS CIRCLE 417 

T-I0 DSK UNIVERSAL 
PROGRAMMER 

ANY 
PROGRAMMABLE 
DEVICE_ 
• EPROM/EEPROM/ 
Flash 

• FPGA 
• Bipolar 
• EPLD 
• CPLD 
• Microcomputers 

FITS IN 5-1/4” BAY ON YOUR PC 
■ User Friendly 
■ Point and Shoot Menu 
■ Full Screen Editing 
■ Interchangeable Socket Adapter 
■ Adapters for Gang and Set Programming 

SUNRISE. ELECTRONICS, INC. 
675 Brea Canyon Road, Unit 6 ■ Walnut, CA 91789 

909) 595-7774 

SUNRISE ELECTRONICS CIRCLE 423 

Solder/Pressure Contact 

Customized Capacity 

A. B. C, Sizes 

•3 and 6 Volts 
lightweight 

Gould Electronics Inc . Powerdex' Division 

34099 Melinz Pkwy , Eastlake, Ohio 44095-4055 

216-918-6100 800-722-7890 Fax:216-918-6030 

GOULD ELECTRONICS CIRCLE 408 

RELIABILITY PREDICTION 
SOFTWARE 

ARE YOUR PRODUCTS RELIABLE? 
The RelCalc 2 Software Package automates the 
reliability prediction procedure of MIL-HDBK-
217, or Bellcore, allowing quick and easy 
reliability analysis of electronic products on 
your PC. Say goodbye to tedious, time consum¬ 
ing, and error prone manual methods! 
■ NEW UPDATE! VERSION 3.1 now available. 
■ User friendly: pop-up menus, hypertext help. 
• Very easy to learn and use; quick data entry. 
■ Part library for rapid recall of part data. 
■ Globa editing functions for what-if? trials. 
■ Reports which clearly organize results. 
■ Save time & money as you design for quality. 
• Try our Demo Package today for $25. 

T-Cubed Systems, 31220 La Baya Drive, 
Suite 110, Westlake Village, CA 91362 
CALL: (818) 991-0057 FAX: (818) 991-1281 

T-CUBED SYSTEMS CIRCLE 425 

CUT PGA/PLCC NOISE IMPROVE 
EMI/RFI CIRCUIT PERFORMANCE 

MICRO/Q 3000® capacitors reduce noise 
associated with PGA and PLCC devices. 
Designed to be mounted under the device 
and take no extra board space. Can be used 
under MPUs, Gate Arrays, and ASICs. 
Choose from Z5V, X7R, and P3J dielectrics. 
Several sizes available to fit all devices. 
Send for product literature 

CIRCUIT COMPONENTS INC. 
2400 S. Roosevelt St., Tempe, AZ 85282 
Phone: (602) 967-0624 Fax: (602) 967-9385 
Internet: http://www.cci-msc.com 
E-mail: gbr@cci-msc.com 
CIRCUIT COMPONENTS CIRCLE 405 

this » 111

Compact! 
.. .A Pentium-based 

All-in-one Embedded PC 

The new MiPC-TO series embedded 
panel PCs combines a flat panel display 
and an all-in-one Pentium-based PC 
board (PCM 5860) with on-board 
Ethernet and (Tat panel/VGA interfaces. 

Equipped with 64-bits and local bus 
architecture, the PCM-5860 releases 
Pentium’s full potential and provides 
unprecedented performance compared 
to current 32-bit processor boards 

The open frame construction and 
thin, compact size let you easily build a 
panel PC into your system. Add a touch¬ 
screen for the ideal user interface. MiPC-
70 embedded PCs are completely ready 
to ran— just add power. These units 
accelerate your productivity while saving 
you time and money. 

Call for your FREE Catalog. 

750 East Arques Ave • Sunnyvale, CA 94086 
Tel: 408-245-6678 • Fax: 408-245-8268 

Tel: 1-800-800-6889 

ADVANTECH_ CIRCLE 403 



DIRECT CONNECTION ADS 

The only 
PCI Bui Card 
w/elght 
simultaneous 
A/D channeli 
A onboard 
DSP! 

• 60 MHz (30 MIPS) TMS32OC32, 32 bit 

foating point DSP 

• Half-size, IBM PC Plug-in Card (PCI Bus) 1 32 

Mb/sec, 32-bit Plug-n-Play® interface 

• 128-512 Kbytes, zero-wait SRAM 

• 4 Kb bidirectional FIFO 

• Instrumentation-grade analog I/O: 

• 16-bit digital I/O 

Eight, 100 kHz, 16 bit A/D channels 
Programmable gain: 1,2,4,8 
1 20 dB/decade anti-alias filter 
8:1 S.E. muxes - up to 64 analog inputs 
4:1 DIFF muxes - up to 32 analog inputs 
Two 100 kHz, 16-bit D/A converters 

INNOVATIVE INTEGRATION 

Ultimate DSP 
Debugger 
Package 

• Works with JI Texas Instruments DSPs - C3x, C4x, C5x 

• ISA Plug-in JTAG controller included at no extra charge 

• Code Composer is an integrated DSP software development 

environment w/Debugger, Editor & Project Manager. 

from concept ic 
high-volume pre 
CALL I1I-B6S 

fax 811-179-11 

EMAIL:techiprt@ , 
innovative-dsp.com 
WEB:http://www. 
innovative-dsp.com I 

CIRCLE 410 

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 INC. CIRCLE 413 

PROTOTYPE PC BOARDS 
IN 12 HOURS 

Modem your gerber files to us before 9 am EST 
and receive your boards the next morning. 

ALSO AVAILABLE: 
• Prototype & 
Production 

• SMOBC & LPI 
• Gold/Nickel Plating 
• Scored Panels 
• Single to Multilayers 
•Carbon Paste 

• UL Approved 
• Instant Quotes 

FOR DETAILS CALL: 
Tel (847) 290-9900 
Fax: (847) 290-9901 
Modem: (847) 290-9915 

'ELECTRONICS, INC. 

• Electrical Testing 

A. 0OUD»e

ONTIME ELECTRONICS CIRCLE 416 

Are You a Data-Mover? 

Data-Movers know the Cypress HOTLink™ 
makes high-speed communication fast and 
easy. 

VVintriss Engineering’s PCIHOTLink Board 
interfaces HOTLink™-based peripherals 
to a PCI host for flaming-fast 330 Mbit/sec 
point-to-point data-movmg. 

WINTRISS 
ENGINEERING 
CORPORATION 

For more on PCIHOTLink, call 
(800) 550-7300 or 619-550-7300 
weco@weco.com www.weco.com 

WINTRISS CIRCLE 429 

DC/DC and AC/DC 
SWITCH MODE POWER SUPPLIES 
Available in hot-insertable, rack mount or stand¬ 
alone versions, the complete line of Absopulse 
converters and rectifiers provide efficient and 
reliable power for any application. Features 
include full electronic protection, compact size, 
high efficiency and low EMI. The standard units 
have safety approvals, custom designs avail¬ 
able with short lead times. 

ABSOPULSE ELECTRONICS LTD 
110 Walgreen Road 

Carp, Ontario 
KOA 1L0 

Tel: (613)836-3511 
Fax: (613) 836-7488 

ABSOPULSE ELECTRONICS CIRCLE 400 

The Worlds Most Powerful 
Portable Programmers 

Dataman 54 
Capable of programming 8 and 16-bit 

EPROMs, EEPROMs, I’EROMs, 5 & 12V FLASH, 

Boot-Block FLASH, PIG, 8751s and mure. 

Emulates ROM & RAM as standard. Complete 

with all emulation bads, organizer-style 

manual, AC charger, spare library ROM, both 

DOS and Windows terminal software, and 

arrives fully charged .ind ready to go! 

Dataman-48 
Pinsmart® technology means true no-adapter programming up to 

48-pin DIL devices. Connects to your PC’s or laptop's parallel port. 

Library contains over 1500 of the most popular programmable 

devices. We ever, include a 44-pin universal PLCC adapter. 

ID—. 

For more detailed information on these and other 
market leading programming products, call now and 

request your true copy of our new color catalog. 

Tel: 800 328-2336 
Fax: (407) 649-3310 
www.dataman.com 

DATA MAN CIRCLE 406 

©Advin 

PILOT-MVP: Most Valuable Programmer 
* E/EPROMs and Flash from 2716 to 32-MEG. 
* Micros, PALs, GALs, FPGAs, MAX, Xilinx, 
* Optionally supports PLCC,QFP,PSOP,TSO?,etc. 

* Micros from Intel, Motorola, Microchip, Philips, etc. 
* Dependable Advin quality and service. 

* 4-year Free S/W updates via BBS. 
800-627-2456, 408-243-7000, FAX: 408-736-2503 

ADVIN SYSTEMS CIRCLE 402 



DIRECT CONNECTION ADS 

Create a 
strong 

message 
and repeat it 
regularly in 
Electronic 
Design 

Issue Closing for 1996. 

October 1 Aug-15 

October 14 Aug -28 

October 24 Sep-6 

November 4 Sep-19 

November 18 Oct-2 

December2 Oct-28 

December 14 Nov-12 

MICROPROCESSORS 
From the Original Designers and 

Intellectual Property Owners of 
65C02™ and 65C816i« Technologies 

The We 
2166 East îrown Read 
Mesa, Arizona 852i3 
602-962-4545 
602-835-6442 (FAX; 
email: informatk>n©wdesignc.com 
WEB; http.//www.wdesignc.com 

Embedded System Development 

System Development w/WDC Chips 

System-on-Silicon Development 

using WDC's Cote Library 

WDC 

WDC's 
Core Library 

includes these 
microprocessor 
& microcontroller 
cores with WDC’s 

foundry 
independent 
design rules. 

65C816™ 
65C134m 
65C265™ 
65C22 U

WESTERN DESIGN CENTER CIRCLE 428 

F Ia sh lite 
Single Board 
Computer 
with DOS and 
Utilities S195 

• 8 Mhz V-25 + Processor 
• 512 KB RAM 

• 256 KB Flash 
• 2 Serial Ports 

Ideal for embedded controller applications: 
2 fast DMA channels • 8 analog inputs with programmable 
comparator levels • priority interrupt controller with vector 
or register bank switching. 

Simple and quick software development: 
Create on a PC compatible computer • download in .EXE 
or .COM format to flash disk • test and debug through the 
console serial port • modify the startup batch file to load 
and execute the application on reset or powerup. 

JK microsystems . © 
1275 Yuba Ave , San PablaCA 94806 • 510 236-1151 

fax 510 236-2999 http://www.dsp.com/jkmicro 

JK MICROSYSTEMS_ CIRCLE 411 

P ADVERTISE 
\ WITH US! 

Advertise in 
I ELECTRONIC DESIGN 

and see how 
quickly you’ll 
be turned on! 

Telecom 
Magnetics for 
Worldwide Use 

DIRECT PRICES 

Prem SPT-050 Thru-Hole Mount 
• BS EN 60950 approval 

• Very High performance - modem speed V.34 

(28.8K b.p.s.) 

• Max. height .390 in., .286 sq. in. board area 

• Also available in surface mount 

PREM8
Prem Magnetics, Inc. 

3521 North Chapel Hill Road • McHenry, D 60050 
TH: 815-385-2700 • Fax: 815-385-8578 

E-Mail: sales 9pranmag.com • WWW: http J/www.pranmag.com 

PREM MAGNETICS CIRLCE 432 



RAIKS DEADLINES SALES STAFF 

Effective January 1, 1996 

$170 per column inch 

Commissionable to agencies 

YOUR 

RECRUITMENT 

EFFORT With one of the nation’s 

most established search 

SHOULD 
networks. We have earned 

the respect of America’s 
START 

leading organizations 

through a reputation built 
HERE 

on experience, integrity and 

results. Let F-O-R-T-U-N-E 

work for you. 

800.466.2500 

CANON VIRGINIA, INC. 

Personnel Consultants 

A nationwide network of independently owned offices. 

Circle no. 240 on reader services card 

$83 INCL. SHIPPING 

Circle no 242 on reader services card 

Circle no. 241 on reader services card 

EMPLOYMENT 

EMPLOYMENT ENGINEERING SERVICES 

Space reservation: 
4 weeks preceding issue date 

Ad material to: 
Penton Publishing, Classified Department, 
Attn: Sharon Potoczak 

1100 Superior, Cleveland, OH 44114 

750 ENGINEERING AND 
AutoCAD PROG’S ON CD-ROM 

Recruitment Sales Rep. 

Sharon Potoczak 

800-659-1710 

(216) 931-9342 

Fax: (216) 696-8206 

• • *DESIGN/DEVaOPMENT ENGINEERS* • • 
Professional Recruiters coordinates searches for over 
350 search offices Nationwide. Current heavy demand 
for Sensor Design, Analog/Digital. Controls, Consumer 
and Automotive Electronics and other design. $4C-80K 
range. FEE PAID. Contact Jerry or Mark. Professional 
Recruiters, Inc, Dept. N. P.O. Box 24227, Omaha, NE 
68124. Phone: 800-225-2885, FAX: 402/397-7357. 
.NATIONWIDE SERVICE. 

ELEC DSGN ENGINEERS 
Professional representation from award-winning recruiting 
firm with 355 affiliate offices in the U.S. & Canada On-going 
needs for BSEEs experienced ri PLQDCS controls. PCS & 
Wire Hamess Dsgn, AnaiogDigitaJ HW & SW Dsgn Engrs. 
Salaries S45B5K FEE & RELOCATION PD Current resume 
to: J. GIFFORD INC., 5310 E. 31st St. #514, Tulsa, OK 
74135, 918-665-2626, FAX 918-665-28C0 Web 
Address: www.jgifJord.com E-Mail: jobs@jgifiord.com 

R & D ENGINEERS 
Dynamic Berkeley area international R&D 
firm seeks creative, independent Engineers 
with 5+ years experience in analog (min 
10 MHz), digital, and signal processing. 
Fax/Email: 510-232-7998 I engr(ff emiinc.com 

www.emiinc.com 

SECTOR SYSTEMS COMPANY, INC. 
416 OCEAN AVENUE 
MARBLEHEAD, MA 01945 (617) 639-2625 
email: 2084932@mcimail.com 

DESIGN/PRODUCT 
DEVELOPMENT 

We are seeking innovative Design. Develop¬ 
ment. and Software Engineers to join our oew 
Design Team. In these newly-created positions, 
you will apply your exteosive knowledge of 
engineering principles and design tp coordi¬ 
nating new and unique product developmeot 
through planoing, design, development, and 
testing of new prototype prodocts. You will 
also prepare proposals, make recommendations, 
and coordinate project implementation. Require¬ 
ments include a BSME or BSEE and 10-15 
years of related experience in new product/ 
system design and development nt office prod¬ 
ucts. preferably copiers. You should also have 
CAD experience, preferably ProEngineer; knowl¬ 
edge of maoufacturing and assembly opera¬ 
tions; machine control software experience; and 
streng analytical and project management skills. 

Canon Virginia. Inc. offers relocation assistance, 
an excellent benefits package, and a dynam.c 
work envirooment. Please send resume (referring 
to File #492 on all correspondence) with sal¬ 
ary reqoirements to: Canon Virginia, Inc., 
Attn: Human Resources, 12000 Canon 
Blvd., Newport News, VA 23606. Or fax 
to: (804) 881-6024. Call our Job Line at: 
(804) 881-6020. LOE M/F/D/V 

Canon 



Join the 

New Computing 
industry pioneered by 

Intel. 
Intel Architecture-based PCs and servers 
are at the heart of corporate reengineering. 
The New Computer Industry, based on 
Intel technology, sets the pace of innovation 
for business computing from the desktop 

Software Engineering 
• Software Development Engineers 
• Software Project Managers 
• BIOS Engineers 

Opportunities 
at Intel 
in Oregon 

to the data center. 

Intel is the premier provider of building 
blocks for advanced desktop systems, 
enabling the use of the latest Intel technology 
quickly and effectively. This includes the 
latest Pentium’ and Pentium Pro processor 
motherboards, the first ATX form-factor 
motherboards and the next generation 
of associated products. Leading edge 
technology and world-class quality are 
why leading OEM suppliers are partnering 
with Intel to bring their next generation 
desktop and server systems to market. 

Here’s your opportunity to create the 
New Computer Industry. Join Intel in 
Portland, Oregon for an exciting career 
in PC technology. 

Test Engineering 
• ATE Engineers 
• Test Technology Development Engineers 
• Software Test Development Engineers 
• Test Program Managers 
• Test Engineering Managers 

Manufacturing 
• Reliability Engineers 
• Product Engineers 
• SMT Process Engineering Technician 

Intel offers excellent salaries and benefits 
that include employee profit sharing, stock 
ownership plans, bonus programs, tuition 
reimbursement, periodic paid sabbaticals and 
relocation assistance. Here in the Northwest, 

All opportunities require a BS/MS in 
EE/CS or a related discipline and 
3+ years’ experience. 

you'll find the quality of life that disappeared 
long ago in other areas - affordable housing, 
clear air and year ’round activities. 

intgl 

Hardware Engineering 
• Hardware Board Design Engineers 
• Hardware Systems Design Engineers 
• Hardware Evaluation Engineers 
• Technical Marketing Engineers 
• Product Marketing Engineers 
• Communications Design Engineers 
• Engineering Managers 
• Mechanical Engineers 

Join Intel in Oregon. 

Please e-mail your ASCII text resume to: 
jobs«/ intel.com. referencing Dept. 0169. 
You may also mail your letter quality resume 
to our central electronic resume processing 
center: Intel Corporation, Oregon opportunities. 
Staffing Dept. 0169. P.O. Box 1141. FM3-I45. 
Folsom, CA 95763-1141. For more information 
about these and other opportunities with Intel, 
visit our WWW server at: http://www.intel.com 

All trademarks are registered to their respective companies. The Intel logo and Pentium are registered trademarks 
of Intel Corporation. Intel Corporation is an equal opportunity employet and fully supports affirmative action 
practices. Intel also supports a drug-free workplace and requires that all offers of employment be contingent 
öd satisfactory pre-employment drug test results. 
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ELECTRON! 
□ Mr. NEW SUE 
□ Ms. □ SCRIPTIC 
PLEASE PRINT 
NAME 
1_ 
JOB TITLE 
2_ 
COMPANY 
3_ 
DIVISION/DEPARTME 
4_ 
MAILING ADDRESS 
5_ 
CITY 
6_ 
POSTAL/ZIP CODE 
7_ 
HOMEADDRESS 
8_ 
CITY 
9_ 
POSTAUZIP CODE 
10_ 

1. Your Project Re 
2. Your principal j 

1. □ Design & Devel 
2. □ Design & Devel 
3. □ General Corpo 

□ Other (please de 

3. I I Your princi 
07. Design & Develop 
12. Design & Develop 
11. Executive & Ope 

01. Corporate & Ope 
03. Manufacturing & 

21. Mainframe. Mini/: 
22. PCs, Workstatior 
23. Laptops, Notebor 
computers 

24. Other Computer/ 
02. Computer periph 

plotter 
03. CAE/CAD/CAM I 
04. Software manufa 
05. Computer systen 

5. Do you buy thrc 
6. Do you design , 
7. Do you design I 
8. Do you have or 
9. Do you subscril 
10. Products you S| 
A Digital ICs 

01 □ Microprocessor 
02 □ 4/8/16 bit uPs/l 
04 □ 32-bit and large 
08 □ RISC uPs/uCs 
16 0 Digital Signal P 
32 □ Video Controlle 

A2 01 □ Video Compre« 
02 □ Logic ICs 
04 □ Storage Contre 
08 □ Memory - DRA 
16 □ Memory - ROM 

EEPROM, Fias 
32 □ Memory Modul 

A3 01 □ ICs. other 
B Analog/Mixed-Sigm 

01 □ Mixed Signal D 
02 □ Converter ICs < 
04 □ Linear ICs & M 
08 □ Communicatior 
16 □ Audio Processi 
32 □ Power Semico« 

B2 01 □ RF Devices 
02 □ Hybrid Devices 
04 □ OP Amps 

C ASICS 
01 □ Gate Arrays 
02 □ FPGA 
04 □ Programmable 
08 □ Standard Cells 
16 □ Custom LSI/VL 
32 □ Megacell Func 

C2 01 □ Analog Cells 
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2kHz-10GHz 
Choose from over 480 standard off-the-shelf models from 2-way to 48-way; 
0°, 90° and 180°; 50 and 75 ohms; covering 2kHz to 10GHz. Mini-Circuits will also 
supply your special needs such as wider bandwidths, higher isolation, lower insertion 

THE WORLD'S LARGEST SELECTION 

SPUTTHtSI 
COMBINERS 

loss, and phase matched ports... a I at catalog prices witn rapid turnaround time. 
Models include surface mount, plug-in, flat-pack and standard connectorized designs 
such as SMA, N, TNC, C, and F connectors as well as custom designs. Ultra-miniature 
surface mount units provide excellent solutions in cellular communications, cable systems 
and countless wireless applications. All units come with a 1year guarantee and "skinny" 
4.5 sigma repeatability unit-to-unit and production run to production run. 
Catalog models are guaranteed to ship within one week. 
Mini-Circuits...we’re redefining what VALUE is all about! 

P.O Box 350166. Brooklyn, New York 11235-0003 (718)934-4500 Fax (718)332-4661 INTERNET http Jlmm. minicircuits.com 

F 202 Rev Orig CUSTOM PRODUCT N E E D S ..Let Our Experience Work For You. 
For detailed specs on all Mini-Circuits products refer to • 740- pg. HANDBOOK • INTERNET • THOMAS REGISTER • MICROWAVE PRODUCT DATA DIRECTORY • EEM 

£□ Mini-Circuits 317 31s 
CIRCLE READER SERVICE CARD 



► »e 

CO^oO 
Enhanced VHDL Synthesis for S99 

It's surprising, but true. For only $99, 

Cypress's new Warp2" Release 4.0 offers 

better behavioral synthesis than tools 
costing more than $20,000! New 
UltraGen'“ technology uses module 

generation to provide the best VHDL 
synthesis for FPGAs and CPLDs, as 

well as providing area and speed 
optimization for precise synthesis control. 

$20,000 VHDL SYNTHESIS FOR $99" 
Warp2 RELEASE 4.0 

Everything You Need for 
Real VHDL Designs 

Warp2 is a complete 
development system for all 

high-performance Cypress 
PLDs, CPLDs, and FPGAs. 

Order Warp2 today and 

receive a free copy of 

"VHDL for Programmable 

Logic," a comprehen¬ 

sive college textbook 

written by Cypress 

and published by 

Addison-Wesley 

Warp2 Release 4.0 Supports: 

pASIC380" 7C381/2 (1000 gates) 

FPGAs 7C383/4 (2000 gates) 

7C385/6 (4000 gates) 
7C387/8 (8000 gates) 

Flash370¡ ’ 7C371 i (32 macrocells) 

CPLDs 7C372Í (64 macrocells) 
7C373Í (64 macrocells) 
7C374I (128 macrocells) 
7C375Í (128 macrocells) 

MAX340' CPLDs 7C344 (32 macrocells) 
7C343 (64 macrocells) 
7C342 (128 macrocells) 
7C346 (128 macrocells) 
7C341 (192 macrocells) 

Simple PLDs PALCE16V8 
PALCE20V8 
PALCE22V10 

Fia>370i MAX340, pASIC380, UltraGen. and Warpi are 
trademarks of Cypress Semiconductor 
All others are trademarks of tneir respective manufacturers. 

The Warp2 kit includes: 

• IEEE standard behavioral VHDL synthesis 

• Automatic fitting and place-and-route 

• VHDL & Verilog timing simulation output 

• NOVA functional waveform simulator 

• "VHDL for Programmable Logic" book 

j Order the New S99 Warp2 Kit Now! 
I Platform: 

j □ PC (Windows 3.1, Win'95, NT) 
j □ Workstation (HP-UX, SunOS, Sun Solaris) j 

j Please bill my: 

Í □ "  □ * 

[ Name_ j 

j Title_ I 

j Company_ I 

I Address _ I 

I City_ State_ Zip_ I 

I Phone_ i 

! FAX_ ! 

! E-Mail_ ¡ 

I Credit Card #_ ¡ 

I Exp. Date_ j 

■ (Sales tax will be added as appropriate $10 shipping & handling in the U.S., $15 in Canada) > 

FAX to: 1-408-943-6848 ! 
I-1 

«... (800) WARP-VHDL, Kit #U021 




