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2510 1910MHz

SURFACE MOUNT VCO’s ...513%

Time after time, you'll find Mini-Circuits surface mount voltage :AT%S’/JCOS SPECIFICRATIONSPh s i . N b

H o N odel req. Hange iase NoIse armonics - Current nce

controlled oscillators the tough, reliable, high performance (MHz) (dBoMz) @B 1o @+12vDC  Sea
solution for your wireless designs. JTOS wide band models SSB@ 10kHzTyp.  Typ Max (5-49*
span 25 to 1910MHz with linear tuning characteristics, low JTOS-50 25-47 -108 19 15V 20 13.95
-120dBc/Hz phase noise (typ. at 100kHz offset), and excellent 19875 o ph = o s
-25dBc (typ) harmonic suppression. JCOS low noise models JTOS-150 75-150 -106 -23 16V 20 13.95
typically exhibit -132dBc/Hz phase noise at 100kHz offset, and Jlgg-eoo 100-200 -105 -25 16V 20 13.95
i f i J -300 150-280 -102 -28 16V 20 15.95
phase noise for all models is characterized up to 1MHz offset. TOS-400 200-380 102 55 18V 2 1595
Miniature J leaded surface mount packages occupy JT0OS-535 300-525 -97 -28 20 15.95
minimum board space, while tape and reel JTOS-765 485-765 -98 -30 16V 20 16.95

o " ) JTOS-1025 685-1025 94 -2, eV 22 18.
availability for high speed production can mgm\ 900,18(\(; 95 22 ;W 30 1232
rocket your des|gn from manbfactunng JTOS-1650 1200-1650 -95 -20 13v 30 19.95
to market with lightening speed. JTOS-1910 1625-1910 -92 13 12V 20 19.85
S heigh JCOS-820WLN  780-860 112 13 20v 25 (@9v) 49.95
oar to new heights...specify JCOS-820BLN  807-832 -112 24 14V 25 (@10V) 49.95
Mini-Circuits surface mount VCO's. JCOS-1100LN ~ 1079-1114 110 -15 20V 25(@8Vv) 49.85

ACTUAL SIZE

Notes: *Prices for JCOS modeis are for 1 to 9 guanttty, **Requirec to cover hequency range
See "RF/IF Designer’s Guide™ or “VCO Designer's Handbook" for compiets specication

DESIGNER'S KITS AVAILABLE

ini-Circui , ini i ! K~JTOS1 1 of sach (10 peces): JTOS-50, 75, 100, 150, 200, 300 400, 535, 766, 1025, only $149.85
Mini-Circuits...we're redefining what VALUE is all about! K-JTOS2 1 0f sach (7 pieced): JTOS-50, 100, 200, 400, 535, 766, 1026, only $60

K-JTOS3 2 ot each (6 pieces). JTOS-1300, 1(‘»5(), 1910, only $114.95

m Mini-CirCUits® 15 46

P.O Box 350186, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET hitp//www. minicircuits. com  C/ACHE READER SERVICE CARY
For detailed specs on all Mini-Circuits products refer to . 760-pg . HANDBOOK . INTERNET . THOMAS REGISTER . MICROWAVE PRODUCT DATA DIRECTORY .EEM
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Complete
Gigabit Ethernet
solutions that i

[ O Jabrdé

go the distance.

HFCT-530%

HP’s low-cost fiber optic trans-
ceiver modules and ICs enable
you to accelerate the develop-

ment of your Gigabit Ethernet
products.

Whether you're designing products for
intra-building or campus links, HP offers
the most complete range of physical-
layer Gigabit Ethernet solutions avail-
able. Our drop-in optical transceivers
offer total flexibilty in link length, fiber
type (MMF and SMF) and cost, and pair
with our Serializer/Deserializer IC to
complete your solution.

HP’s 850nm VCSEL transceiver ad-
dresses standard multimode backbone
applications at longer distances, higher
reliability and lower costs relative to
existing gigabit solutions. And our
1300nm controlled mode launch laser
transceiver, proven in both datacom and
telecom, drives MMF applications to

over 500m and SMF applications up to
3km.

Add to this our 10-bit SERDES IC- a low-
cost, low-power, field proven 3.3V bi-
polar IC- and you have a complete, cost
effective phy-layer solution for all your
network interface needs.

Of course, both HP transceivers are
Class-1 eye safe and continue in our
tradition of providing industry-leading
technology that results in lower-cost,
technically advanced products- such
as our 1.5GBd module- all with HP’s
superior service and application support.

Gigabit Ethernet from HP.
Because we go the distance.

(2} cackaro

READER SERVICE 127

Sampling now!

Call 1-800-537-7715
ext. 2260 for free
product literature
and a special offer
for discounted
evaluation

boards.

Visit our Web site at
www.hp.com/go/fiber

Call 1-800-450-9455 for a
list of technical literature
available by fax (U.S. and
Canada).

CGOC9701
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TRYING TO

CRACK THE CODE IN

WIRELESS
LOCAL LOOP?

WE CAN HELP.

To swiftly deliver telephone service throughout the
world, Wireless Local Loop is one of the most
promising solutions available. And AMD silicon is
helping companies implement that technology.
Whether you're working in high-density urban areas
or remote rural locations, AMD can supply the
essential silicon building blocks for most WLL
applications. In fact, most of today’'s WLL systems
incorporate many of AMD’'s silicon products,
such as Ringing SLIC line interface circuits and
DSLAC® Codec Filters, flash memory, embedded
processors and baseband controllers for DECT and

CT2. To connect with AMD, call us, or visit our website.

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

@
l

AMD silicon is at the
heart of many new

telecommunications
applications like

Wireless Local Loop

Want to find out

how AMD can help
you WE Nirelas
Local Loop solutions
and other telecommuni-

Just ask for our free
brochure

AMDAN
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(up to +18.5dBm output) from (1000 qty.)

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, and lots to...gain!

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

*Freq.  Gain Max. Power Out Dynamic Range @Device ®Price

Model {MHz) d8) (dBm, @ 108 Comp) NF(dB) IP3(dBm} Current(mA) $ea.(10 Qty.)
ERA-1 DC-8000 118 "7 53 6.0 40 1.80
ERA-1SM  DC-8000 118 13 5.5 40 185
ERA-2 DC-6000 156 128 47 26.0 40 1.95
ERA-2SM  DC-6000 15.2 124 46 260 40 200
ERA-3 DC-3000 20.8 121 38 230 35 21
ERA-3SM  DC-3000  20.2 115 38 230 35 2.1
ERA-4 DC-4000 135 al7.0 55 a5 65 4.1
ERA-4SM  DC-4000 135 a168 5.2 a330 65 420
ERA-S DC-4000 188 4184 45 4330 65 4.15
ERA-5SM  DC-4000 185 al84 43 a325 65 420
ERA-6 DC-4000 113 4185 84 365 70 415
ERA-6SM  DC-4000 113 al798 84 4360 70 420

Note: Specs typical at 2GHz, 25°C. Exception: a indicates typ. numbers tested at 1GHz.
* Low frequency cutoff determined by external coupling capacitors.
@ Price (ea.) Qty.1000; ERA-1 $1.19, -2 $1.33, -3 $1.48, -4, -5 or -6 $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,-25M,-3SM (30 pieces) only $49.95
K2-ERA: 10 of each ERA-4,-5 (20 pieces) only $69.95
K2-ERASM: 10 sach ERA-4SM,-55M (20 pieces) only $69.95
K3-ERASM: 10 each ERA-4SM,-5SM,-6SM (30 pieces) only $99.9¢

ip Coupling Capacitors at 12¢ each (50 min.)
Size (mils) Value
80x50 10, 22, 47, 68, 100, 220, 470, 680, 1000,

2200, 4700, 6800, 10,000 pf

120x60 .002, .047, .068, .1 uf
R bias  (Required)
Typical Biasing
Configuration ERA Ve
poT
‘ ﬂ- . 4 RFC(Optional)
J c blo:k Cc
ERA-1 ERA-1SM . ) Bk Ut
~_‘, ACTUAL
SIZE ! 2 Va

For ERA modeis, pin 1
identified by Red dot.

[ Mini-Circuits ——

P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET http://www. minicircuits. com
For detailed specs on all Mini-Circuits products refer to . 760-pg . HANDBOOK . INTERNET . THOMAS REGISTER . MICROWAVE PRODUCT DATA DIRECTORY .EEM
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If you've been bitten by a bad optocoupler, we can help you recover from the trauma.

Our proprietary Optoplanar® structure ensures reliable performance, and our
expanded capacity enables us to deliver on time and at competitive prices.

Don't get bitten again. Choose an optocoupler that behaves the way it should
from a company you can depend on.

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

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

Qr

OPTOELECTRONICS

United States 800-533-6786
F
Germany 49 089/946.30.51

United Kingdom 44 [0] 1296/39.44.99

Our OptocoupLERS DoON'T BITE
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FLEXIBLE
SMD VCXO

SERIES VC8000 / VES000

¢ 1.00 MHz to 160.00 MHz,
including SONET and ATM

¢+ 3.3V and 5.0V supply voltage

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

+ Low power consumption,
enable/disable option

RAITRON

A Worldwide Manufacturer Of
Microprocessor Crystals,

Oscillators, Crystal Filters,
Ceramic Resonators, SAW
Resonators, VCO Products

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

E-mail:sales@raitron.com

http://www.raltron.com
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No Distributor Turns
Your Order Faster!

Rated #1 for ...
e Availability of Product
., *On-Time Delivery
f e Overall Performance
...5 Years in a Row!

On orders placed by
5:00 pm central time.

READER SERVICE 120

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

Digi-Key Corporation
701 Brooks Ave. South
Thief River Falls, MN 56701
Toll-Free: 1-800-344-4539 ¢ Fax: 218-681-3380
Order Online www.digikey.com
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TFT Color

Displays

Immediate Availability

Sizes (brightness up to 250 nits):
* Modules: 7.8", 9.5", 10.4", 12.1"
 Full Monitors: 4", 5", 6"

Also, monochrome graphic,
character and panel displays

Urdy 408.523.8218

READER SERVICE NUMBER 165

MEETINGS

temperature range, fiom -50°Cfo
106°C, and the fongest life of any
display you can buy.

And we are proud to go the distance
when it comes to quality. LXD designs
and produces the highest quality, most
reliable, custom-engineered LD solufions
available in the world foday. Defined quality control measures includ
control and material inspection, vigorous electrical and mechanical i
stress fests, and special handling and packaging ensure that XD

stringent vendor
, environmental
ast a lifetime.

< Displays up to 13.5 inches square
* Wide temperature range of -50°C to 106°C __Esl
+ Our technical support staff can assist
you with even the most complex designs
= Special characters, legends and symbols
1o display data unique fo your industry
+ 100% domestic manufacture in our new, 8
modem clean room facility near Clevelan

READER SERVICE NUMBER 93

JUNE 1997

IEEE International Conference on
Neural Networks, June 1-5. Houston,
Texas. Contact Nicolaos B.
Karayiannis, Dept. of Electrical &
Computer Engineering, University
of Houston, Houston, TX; 77204-
4793; (713) 743-4436; fax (713) 743-
4444.

Canadian Wireless ‘97 Conference
and Trade Show, June 3-5. Palais des
Congres, Montreal, Quebec, Canada.
Contact Monique Trottier, CWTA,
275 Ruse Slater St., Suite 2004,
Ottawa, Ontario, Canada K1P 5H9;
(613) 233-4888; e-mail:
mtrottie@cwta.ca.

International Symposium on VSLI
Technology, Systems, and Applications,
June 3-5. Grand Hyatt Hotel, Tai-
wan, China. Contact T. P. Ma, Dept.
of Electrical Engineering, Yale Uni-
versity, 15 Prospect St., New Haven,
CT 06520-8284; (203) 432-4211; fax
(203) 432-7769.

Mixed Signal Test Workshop; June 3-
6. Seattle, Washington. Contact M.
Soma; (206) 685-3810; e-mail:
soma@ee.washington.edu.

American Control Conference (ACC
‘97), June 4-6. Albuquerque Conven-
tion Center, Albuquerque, NM. Con-
tact Steven Yurkovich, Department
of Electronics & Engineering, Ohio
State University, 2015 Neil Ave., Co-
lumbus, OH 43210; (614) 292-2586;
fax (614) 292-7596;, e-mail:
s.yurkovich@i.ee.org.

IEEE International Conference on
Communications (ICC 97), June 8-12.

Montreal, Canada. Contact Celia |

Desmond, Stentor, Floor 6b, 33 City
Center Dr., Mississauga, Ontario
L5B 2N5, Canada; (905) 615-6507;
fax  (905) 615-8421; e-mail:
celia.desmond@tc.resonet.com.

Microwave Symposium (MTT 97),
June 8-13. Convention Center, Den-
ver, Colorado. Contact John Dunn,
Dept. of Electrical & Computer En-
gineering, University of Colorado,
Campus Box 425, Boulder, Colorado
80309; (303) 492-5920; fax (303) 492-
5323; e-mail: dunn@boulder.colo-
rado.edu.




Introducing A New Family
Of 8-Bit And 10-Bit ADCs:
Micro Packages At Micro Prices.

 Gl@EEea

AD7810 AD7811 AD7812 AD7813 AD7819 AD7823
8-Pin Micro SOIC 16-Pin TSSOP 20-Pin TSSOP 16-Pin TSSOP 16-Pin TSSOP 8-Pin Micro SOIC

With increased performance and decreased cost,
package size and power consumption, our 8-bit
and 10-bit ADCs just redefined low-resolution
ADCs.

10-Bit Performance, 8-Bit Prices

Now, the luxury of 350 kSPS can be yours for
prices starting as low as $2.45. If you don’t need
the extra 10-bit accuracy, try an 8-bit pin-
compatible part with prices beginning at an
industry-low $1.95.

The AD7810 at 3 V.

AD7810 AD7811 AD7812 AD7813 AD7819 AD7823

And because the new family of 8-bit and 10-bit

Resolution 10 10 10 10 8 8 . L
# Of Channels 1 A 8 1 1 1 ADC:s are designed for the optimization of board
Interface LTUTTN Serial  Serial Parallel Parallel Serial space, you can choose from SOICs, TSSOPs or
Throughput (kSPS) 1] 350 350 350 135 135 even tiny microSOIC packages.
Temp. Range ('C) ELUGUSE 401105 -40M105 -40/105 -40/125 -40M125
Price* (YR $200 $3.30 $255 $1.95 §1.95 So for maximum design ”
Faxcode O30 2062 2062 2063 2064 2065 flexibility simply call o Qn, M AN

) the appropriate num-  pass s S S As
Power Consumptlon. bers below to request & LA
Each part in the family operates from 2.7 to samples and data /
5.5 V, consumes only 1.5 mW @ 100 kSPS over a  gheets of any AD781x
wide temperature range of -40°C to 125°C and family member.

comes with optional automatic power-down. The
ability to read the conversion result during power-
down also minimizes the time the part is operat- For data sheets dial AnalogFax™ at 1-800-446-6212,
and enter the appropriate Faxcode from the accom-

ing ar full power. These features make this famil
8 utl pow y panying chart. For samples call 1-800-ANALOGD

of parts ideal for battery-operated devices. The

: (262-5643) and mention ad code 3095, or visit us on
analog input range extends from 0 V to the refer- the World Wide Web.

ence voltage, which has a range of 0 V to V.

u ANALOG
DEVICES

Analog. Digital. Solutions.

Analog Devices, Inc., One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106.
Distribution, offices and application support available worldwide.

USD 1,000s, recommended resale, FOB U.S.A.
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Ethernet/Fast Ethernet
Controllers
Caost-¢lfective 10/100
Vibps PCI solutions for
cverything from routers
and switches to servers
and PLs

Lven a 5:'71 .
"Conductor
CantBus JRECITTN

Controfje,

chip for

laptops. SIS

Digia! <
Semiconductor

pCA Bridge

PCIl-to-PCI Bridges
Eapand to the nth degree
with on-chip support for
nine devices, plus robust
byflering and full compli
ance with PCI 2.1 spees.

Strong ARV ™
Incredible perfor gig;\:gnducloi'
mance with witre Tk
Iong: proveer usiae,
ldeal for consumer appli
cations like PIMs, smart
phones and Internet

appliances.

-
Digital
Semiconductor™

Video Codec

Viultimedia

The industrys most cost
ective video codec,
bringing MPEG authoring
and video conferencing
to the Windows® desktap.

{Ipha Microprocessors
Singly the world s Neseest,
soanng to 500 MHz
andd bevond. The
performanae
for demanding
Windows NT™
applications-—-plus
W indows compatibility.

Meel the microprocessors that are rockeling designers 1o success:
StrongARM"™ chips that drive supercomputer performance on AA
batteries. Alpha chips thal are the fastest on earth. Plus a full family
of processor-independent PCI solutions: Highly integrated FFast
Ethernel chips. Bridge chips that free you from frustrating load limits.

And video chips that are fueling tomorrow’s multimedia products,

They’re semiconductors.
loday. But you can also VWhat's more,
we’re increasing the presence use them as

o faunchpads.

markelplace through key alliances with Mitsubishi, Samsung
and VLSI. So if vou’ve got plans that are ready to take flight, call
DicimaL. Semiconductor™ al 1-800-332-2717, ext. 41. Or for all the specs,

surf to http://www.digital.com/semiconductor/launch.htm.

Whatever it takes.”™
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MEETINGS

JUNE

IEEE International Symposium on Cir-
cuits & Systems (ISCAS 97), June 9-12.
Hong Kong Convention & Exhibition
Centre, Hong Kong. Contact ISCAS ‘97
Secretariat, Department of Electrical &
Electronic Engineering, University of
Hong Kong, Pokfalam Rd., Hong Kong;

(852) 28592710;
fax (852) 25598738; e-mail:
| iscas97@hkueee.hku.hk.

34th Design Automation Conference
(DAC ‘97), June 9-13. Anaheim Con-
vention Center, Anaheim, CA. Con-
tact MP Associates Inc., 5305 Spine
Rd., Suite A, Boulder,
CO 80301; (303) 530-4333; fax (303)
530-4334.

ASIA TELECOM ‘97 (TIA), June 9-14.
Singapore, Asia. Contact (703) 907-
7736.

[
| IEEE International Conference on

| Consumer Electronics (IGCE), June 11-
| 13. The Westin Hotel O’Hare, Rose-
mont, IL. Contact Diane D. Williams,
67 Raspberry Patch Dr., Rochester,
NY 14612-2868; (716) 392-3862; fax
(716) 392-4397.

Virginia Tech/MPRG Symposium on
Wireless Personal Communications,
June 11-13. Campus of Virginia Tech,
Blacksburg, VA. Contact MPRG
Conference Coordinator Jenny
Frank (757) 686-3765, or Jack Lilly,
(540) 231-4849.

International Solid-State Sensors
and Actuators Conference (Transducers
97), June 15-19. Hyatt Regency Ho-
tel, Chicago, IL. Contact Kensal D.
Wise, 1246 EECS Building, Univer-
sity of Michigan, 1301 Beal Ave., Ann
Arbor, MI 48109-2122; (313) 764-
3346; fax (313) 747-1781.

IEEE Digital Cross Connect Systems
Workshop VII (DCS 97), June 16-19.
Banff Park Lodge, Banff, Alberta,
Canada. Contact James H. Simester, Lu-
cent Technologies, P.O. Box 3030, Room
4J-526, 101 Crawfords Corner Rd.,
Holmdel, NJ 07733-3030; (908) 949-7336;
fax  (908) 949-2724; e-mail:
sims@bostare.ho.att.com.

Third Conference on Object-Oriented
Technologies & Systems (Coots 97),

June 16-20. Marriott Hotel, Portland,
OR. Contact USENIX Conference Of-
fice, 22672 Lambert St., Suite 613,
Lake Forest, California 92630; (714)
588-8649; fax (714) 588-9706; e-mail:
conference@usenix.org; Internet:
http://www.usenix.org.

IEEE International Conference on
Systems, Man, and Cybernetics, June
16-20. Hyatt Orlando, Orlando, FL.
Contact James M. Tien, Chair, DSES
Department, Rensselaer Polytechnic
Institute, Troy, NY 12180-3590; (518)
2176-6486; fax (518) 276-8227; e-mail:
tienj@rpi.edu.

IEEE/ASME International Conference
on Advanced Intelligence Mechatron-
ics, June 16-20. Contact Hideki
Hashimoto, Institute of Industrial
Science, University of Tokyo, 7-22-1,
Roppongi, Minato-ku, Tokyo 100, Ja-
pan; (81) 3 3402 6231 ext. 2359; fax
(81) 33423 1484.

IEEE Sixth International Fuzzy Sys-
tems Conference, June 20-25.
Barcelona, Spain. Contact Ramon
Lopez De Mantaras, IIIA-CSIC
Campus U.A.B., 08193 Cerdanyola
del Valles, Spain; (34) 3 580 95 70.

IEEE Power Electronics Specialist
Conference (PESC 97), June 22-27. Re-
gal Riverfront Hotel, St. Louis, MO.
Contact Philip T. Krein, University of
Illinois, 1406 W. Green St., Urbana, IL
61801; (217) 333-4732; e-mail:
krein@uipesl.ece.uiuc.edu.

IEEE International Symposium on In-
formation Theory, June 29-July 4. Ulm,
Germany. Contact Han Vinck, Insti-
tute of Experimental Mathematics,
University of Essen, Ellernstr. 29,
45326 Essen, Germany; (49) 201
3206458; fax (49) 201 3206425.

JULY

Fifth USENIX TCL/TK Workshop, July
14-17. Tremont House Hotel, Bos-
ton Massachusetts. Contact
USENIX Conference Office, 22672
Lambert Street, Suite 613, Lake
Forest, California 92630; (714) 588-
8649; fax (714) 588-9706; e-mail: con-
ference@usenix.org; Internet:
http://www.usenix.org.

IEEE Power Engineering Society Sum-

mer Meeting, July 20-25. Interconti-
nental Hotel, Berlin, Germany. Con-
tact Executive Office, IEEE Power
Engineering Society, P.O. Box 1331,
Piscataway, New Jersey 08855-
1331; (908) 562-3864; fax (908) 981-
1769.

IEEE Signal Processing Workshop on
Higher Order Statistics, July 21-23.
Banff Centre for Conferences, Banff,
Alberta, Canada. Contact Keh-Shin
Lii, Department of Statistics, Uni-
versity of California, Riverside, 900
University Ave., Riverside, Califor-
nia 92521; (909) 787-3836; fax
(909) 787-3286; e-mail:
ksl@ucrstat.ucr.edu.

{\EEE Nuclear & Space Radiation Ef-
fects Conference (NSREC ‘97), July 21-
25. Snowmass Conference Center,
Snowmass, Colorado. Contact Den-
nis B. Brown, Naval Research Labo-
ratory, Code 6612, Washington, DC
20375; (202) 1767-5453; fax
(202) 404-8076; e-mail:
dbbrown@cefnrl.nvy.mil.

AUGUST

40th Midwest Symposium on Circuits
and Systems, August 2-6. Hyatt Re-
gency Hotel, Sacramento, California.
Contact Sharon Baumgartner, Dept.
of E & CE, University of California,
Davis, California 95616; (916) 754-
6216; fax (916) 752-8428;
e-mail:mwscas97@ece.ucdavis.edu.

IEEE International Geoscience & Re-
mote Sensing Symposium (IGARSS ‘97),
Aug. 4-8. Singapore International
Convention Exhibition Centre, Sun-
tec City, Singapore. Contact Kwoh
Leong Keong, CRISP, National Uni-
versity of Singapore, Faculty of Sci-
ence, Lower Kent Ridge Rd., S
119260 Singapore; (65) 7727838.

Memory Technology, Design, & Test
Workshop, Aug. 11-12. San Jose, Cali-
fornia. Contact F. Lombardi; (409) 845-
5464; e-mail: lombardi@cs.tamu.edu.

USENIX Windows/NT Workshop, Aug.
11-13. Sheraton Hotel, Seattle, WA.
Contact USENIX Conference Office,
22672 Lambert St., Suite 613. Lake
Forest, California 92630; (714) 588-
8649; fax (714) 588-9706; e-mail: confer-
ence@usenix.org.




THIS INDUSTRY HAS ALWAYS

BEEN ABOUT UPGRADING.




As one of the largest
suppliers of analog and
mixed-signal IC prod-
ucts for military and
aerospace applications,
National Semiconductor
B knows the upgrade path

as well as anyone.

WHAT WE KNOW BETTER THAN
ANYONE ELSE IS INNOVATION
Innovation in system integration and design. Tesling
standards and reliability assurance. And organizational
and partnership strategies that make for fast, effective
product design, development, and delivery—whether
“off the shelf” or customized for your environment

and application.

SYSTEM
INTEGRATION
AND DESIGN

At National, we have more
than 30 years’ experience in

analog and mixed-signal

R
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space, radar, com-
munications, and other Mil/Aero applications—trom
interface and logic design to amplifiers and multiplexers.

H-bridge drivers,

15
digital/analog con- 3
b
verters, tempera- @ 0
] - ® /111N
ture sensors, and = /
£ B <
more. b ,,P‘
-30
1 10 100 1000

Frequency (MHz)

With ample bandwidth for high-speed active filiers,
for example, our new CLC449 wideband current feed-
back amplifier delivers the signal processing perfor-
mance required in today’s Mil/Aero applications—along
with excellent differential gain and phase values, wide
dy-namic range, and a very low power consumption
rate.

And our new Low Voltage Differential Signal-
ing, or LVDS, quad line driver-receiver devices offer a

data-link solution for Mil/Aero applications such as tar-

NATIONAL IT'S

engineering. And

get tracking, video, and other point-to-point (<10m)
data transmissions where both high speed and very
low EMI are essential. Pin-compatible with lower-per-
formance LS, FAST. and CMOS RS-422 components,
National's QML LVDS driver-receivers deliver band-
widths up to 77.7MHz (155.5Mbps), faster switching,
and low noise at supply currents as low as 25mA (dri-

ver) and !1mA (receiver).

SCAN: BECAUSE THERE'S NO
ALTERNATIVE TO RELIABILITY
To ensure that today’s Mil/Aero systems can be tested
quickly and economically, National helped create the
[EEE 1149.1 Standard for Boundary SCAN Test.
Boundary SCAN addresses the physical access issues

raised by today’s dense, complex circuit board designs



and advanced packaging techniques. So the SCAN test
strategy improves system fault coverage and improves
test throughput, thus cutting test and development costs
and improving time to market. National offers a wide

range of SCAN products for Mil/Aero applications in

both package and cell-based custom options.

SLOT 50

ABOUT INNOVATION.

CBU: FILLING THE GAP
IN CUSTOMIZED ASIC DESIGN
To fill the technology gap in high-density semi-custom
ASICs and answer the unique design service and sup-
port requirements of the Mil/Aero marketplace,
we've formed the Customization Business Unit, or
CBU. A partnership with Cadence Spectrum
Design Services of San Jose, California, and
Aspec Technology of Sunnyvale, California,
the CBU operates as a single business
unit headed by National.

Megacolls/ASSP Functions

Processes, Technologies and tools

Each partner brings its unique core

competencies to CBU, offering Mil/Aero &
customers a complete range of design
services, deep submicron development
technologies, and advanced manufac-
turing services for producing highly-
integrated system-on-a-chip
custom CMOS

National can accept designs at

solutions.

virtually any stage. But from
netlist hand-off to prototypes, the CBU’s mis-
sion is always the same: Provide “first-time”

working silicon in less than 12 weeks.

NATIONAL: MOVING TO
THE NEXT LEVEL IN MIL/AERO

In today’s Mil/Aero environment, meeting
spec means more than simply upgrading. It
means improv-
ing performance
while reducing
scale, and reach-
ing the market
faster than ever.
And that takes
higher levels of integration, and truly forward thinking
about design, development, and delivery strategies.

For all of the above, there is no better partner than
National. No one with our expertise in mixed-signal
integrated system design, process technology, or
.,, tools. And no one with our commitment to creat-
ing customized solutions to both technical and
development problems. If you're looking

for the next level in Mil/Aero system

Gate Arrays, Datapath & Standard Cells

design, not just the next upgrade
path, look to National.

CBU Business Methodology

FOR MORE INFO ON MIL/AERO PRODUCTS CONTACT US AT:
CALL: 1-800-272-9959 EXT 773
IN EUROPE: +49 (0) 8141 351492/5
WEB: http://www.national.com/appinfo/milaero

m 1

& National Semi«

NATIONAL SEMICONDUCTOR®, N ®, are trademarks of National Semiconductor Corporation. ©1996 National Semiconductor Corporation. All rights reserved.
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ELECTRONIC DESIGN

EDITORIAL

Technology’s Weak Link

e other day, I dialed an out-of-town “information” operator to obtain the
Felephone number of a travel agency. Besides having to spell out the very
simple agency name for her (which she did not know how to), she could not,
for the life of me, find a telephone number listed, I presume, on the technologi-
cally advanced database that she was using. (Some of you might argue that there
are many automated voice-response systems that ask “what listing please,” but
these don’t work half the time, and they end up giving you a human operator). I
hung up and dialed again, and I could almost swear the same person answered
again. Only this time, she did find the number and provided it. But before I could
complain about the previous call, she hung up. I called again to complain and was
provided another operator. He hooked me up with a supervisor who then apolo-
gized. The supervisor asked me for the travel agency’s name to look up the num-
ber and I told him I already had the number. I gave it to him per his request so he
could check to see if it was the travel agency I was asking for. Lo and behold! He
came back to say that number was really for the local “Nicaraguan Embassy.”
Not to worry. He asked me to stay on the line and checked that number with the
local telephone company. What do you know? He said he was wrong and the
number was in fact the travel agency’s after all. “My database must be screwed
up,” he explained. Or was it he didn’t know how to use it, much less properly
spell the travel agency’s name? Probably both.

So much for technology! It’s only as good as the person behind it. Judging
from my experiences and I'm sure many of yours, the quality of service provided
by human telephone operators leaves a lot to be desired. Even the best data-
bases are useless if the operator can’t spell. It’s times like these that make me
want to say “to heck with technology!” I'm sure I can get better results by using
a regular telephone book where I can look up listings myself without having to
deal with the failings of technology and its human link.

This situation is not unique to telephone service. It also extends to the office,,
where advanced applications software packages like Word, dBase, PowerPoint,
and Excel are underutilized for lack of proper training and, in some cases, mis-
training by those who weren'’t properly trained in the first place. It points to a
real problem in the kinds of support and service personnel we have helping us
with the latest technological tools. The bottom line is “are we really ready for
technology?” Proficiency in reading, writing, and spelling are being taken for
granted. Is this the foundation that will carry us into the 21st Century with all
the advanced technological tools we now possess? I shudder to think.
rallan@class.org

Ry Yl

Executive Editor




Yes. There’s an
NEC photocoupler

for your

W ” N\ 2pplication.

Home appliances. Power supplies. Industrial controls. PC peripherals and telecom. Whatever your application, we

have your parts. And with a capacity of over fifty million channels a month, we can get themn to you right on time.

ffecrescccscecccccns

NEC Photocouplers NEC's production lines are fast and efficient, and
| e | sureace wouNT | murchamneL | from die loading to QA they're fully automaled.
il B 4 = So you get the quality and consistency you'd
L 4 expect from NEC, at very competitive prices.
— % A Call CEL or one of our distributors and

ask for your free Photocoupler Selection Guide. Or better vet, call our 24-hour Fax Hotline.

We'll get a copy into your hands immediately.

FREE PHOTOCOUPLER SELECTION GUIDE!
Want it fast? Call our automated CEL/FAX and request document #8o1:

800'390'3232 (US and Canadq)

NEC Califomia Eastern Laboratories

4590 Patrick Henry Drive ® Santa Clara, CA 95054 = 408 988-3500 & http://www.cel.com

N

DISTRIBUTORS: Reptron Electronics (888) REPTRON  Bell Industries (800) 934-2355/Milgray Electronics (800) 476-9002
Anthem Electronics Canada, LTD (888) 327-6355 Marsh Electronics (800) 558-1238 Mouser Electronics (800) 346-6873
Interface Electronics (800) 632-7792 MCD Electronics (800) 949-4623

READER SERVICE 111






Riga®Ur applications run faster

than EDO\G@RWs, we make sure they get to you as

quickly as 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
newer, even faster
memory chips. So, if

you want 16M SDRAMs,

SYNCHRONOUS DRAM MODULES
Size Config. ‘ Volt. Speed Refresh
32MB 4M x 64 3.3V 66/83/100MHz 4k
32MB AM x 72 3.3V 66/83/100MHz 4k
64MB 8M x 72 3.3V | 66/83/100MHz 4k

and you wantthem 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 Electronics America, 3101 North First Street, San Jose, CA 95134
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Low Profile .2" ht.

Surface Mount

Transformers &
Inductors

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

AUDIO
TRANSFORMERS

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

POWER and EMI
INDUCTORS

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

PULSE

TRANSFORMERS
10 Nanoseconds to 100
Microseconds. ET Rating to
150 Volt-Microsecond.

All units manufactured

and tested to MIL-T-21038.

Delivery—
stock to one week

\{je ,‘;L ﬁ See EEM
A = or send direct
\ for Free PICO Catalog.
/ Call ol ree 800-431-1064
in NY call 914-738-1400
o FAX 914-738-8225
P ' C Electronics, Inc.
143 Sparks Ave., Petham, N.Y. 10803-1837
E Mail-HLSC73A®@prodigy-com
READER SERVICE NUMBER 97

TECHNOLOGY BRIEFING

¥/i n
Baaaaaaaaaaaal

rom BGA to TSSO and the dozens in between, keeping track of your myriad
Fpackaging options—and their acronyms—is getting to be a bit of a feat in it-

self. Add to that the task of evaluating each new option in the light of an up-
coming design, and its enough to keep all but the bravest packaging wannabes at
bay. Look at the list. You have old faithfuls like DIP, QFP, PQFP, SO, and PLCC
being upstaged by the likes of BGA, PBGA, MBGA, SBGA, FC BGA, FC,
CBGA, FCPBGA, SON, TSON, MCM, MCP, and DCA, to mention just a few.
The plethora of acronyms alone tells us something big is happening in packaging.
Real big. Big enough to make even Dolly the sheep go “Baaaaaaaaaaaa.”

But it wasn’t always this way. Time was when packaging was more of an after-
thought, reserved for those more interested in mechanical issues than true “Elec-
tronic Engineering.” Suddenly, the whole landscape changed. Higher integration
brought higher levels of dissipated power within a given-size semiconductor
package. Then the size of the package began to shrink as portability became the
issue. As packaging density increased, functions per square inch took priority. To
handle the higher levels of functionality, processing speeds jumped up, opening
the gate not only to greater power dissipation and its associated heat problems,
but also to transmission-line effects such as
crosstalk and reflections along pathways that were
once regarded as simply a means of getting elec-
trons from point A to point B. Reducing these ef-
fects requires a shortening of the distance between
system components, thereby increasing packaging
density yet again in a never-ending dance.

So, what's the overworked and underpaid design
engineer to do? For those who've kept their heads
out of the sand, the alphabet soup of packaging op-
tions could be looked on optimistically as a sign that
their plight is not being ignored by the packaging
gurus. Of the many options they have proffered,
none have garnered as much interest in such a short

time as the general category of chip-scale packages
(CSPs). Widely accepted as being between 1 and 1.2 COMPONENTS & PACKAGING

times the size of the die perimeter (some rebellious, fringe lunatics go as far as
1.5x), CSPs come with many advantages, including a space savings of up to 80%.

However, there are a number of gotchas. While routing of a low number of [/Os
is relatively straightforward, when the number of I/Os starts to exceed 200, rout-
ing needs to be done on expensive multilayer boards with tight 2- or 3-mil line
spacings. Heat dissipation also is a problem. CSPs can handle up to 2 W, but any-
thing beyond that requires some sort of bulky external heat-sink option. Ship-
ping and handling also remains problematic. The level of placement sensitivity
and accuracy CSPs require cannot be met by current pick-and-place machines
without some level of modification. Though one easily adaptable method of ship-
ping CSPs is in GelPaks, in both 2- and 4-" .. sizes.

While solutions to the above are imn .ent, testing is proving to be the CSP’s
Achilles’ heel. From the die to the package to the board, ensuring design and con-
nection integrity is fraught with problems. Thermo-mechanical wear of solder
joints, particularly between the package and the board, is the main cause of fail-
ure. At issue is a lack of data on solder-joint reliability and the very limited data
on cycles-to-failure of assembled packages. The available data often does not
even apply to your particular environmental and cycling conditions. To help with
this problem, the Jet Propulsion Laboratory (JPL) in California is organizing a
micro-type BGA consortium to deal with these issues. Already responsible for
the building and testing of almost 400 test vehicles for BGAs, JPL hopes to di-
rectly apply what it has learned to studying the interplay of package type, I/0
counts, PWB materials, and manufacturing variables on quality and reliability of
assembled CSPs. For more information on the micro-type BGA consortium, con-
tact Reza Ghaffarian at (818) 354-2059. By the way, can you guess which two
packaging acronyms I made up in the first paragraph? pcmann@ibm.net.
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Direct-to-Digital Temperature

Measurement with a New Interface

The Dallas Semiconductor family of 1-Wire™
and 3-wire temperature sensors has a new mem-
ber: the 2-wire DS1621 Digital Thermometer
and Thermostat. With this popular interface, the
industry’s most accurate digital thermometer can
now serve a host of new applications, including
PCs, microprocessors, and hand-held PDAs.

The DS1621’s addressable interface can be
multi-dropped, letting you address up to eight
chips along a 2-wire bus. Better yet, you can
put any device with a 2-wire interface on the
same bus for multi-function capability.

Like our other temperature sensors, the DS1621
Digital Thermometer and Thermostat converts
temperature directly to a 9-bit digital number in
less than one second, eliminating the need

for an A/D converter. The DS1621 can
also function as a standalone thermostat
with a user-definable and changeable
set point.

And that’s not all.

DO00000C

' SEMICONDUCTOR

We’ve Got
Your Busses
Covered

The DS1621 is the most accu-

rate digital temperature sensor in the in-
dustry: £0.5°C over the commercial range and
+1.0°C over the industrial range.

The DS1621 is the only digital temperature sensor

that can achieve 13-bit (or 0.03125°C) resolution,
important for applications that monitor fast rates of
temperature change.

The DS1621 is the only digital temperature sensor
to store the temperature limits in EEPROM,
alleviating the need to power up to default limits
and then re-set the device.

The DS1621 features a wide power supply
range—from 2.7V to 5.5V—in a single device.

The DS1621 can be configured to centinueusly
perform temperature conversions in the
background. Temperature reads will always
output the last completed conversion and not
' inhibit the conversion in progress.

Is the 2-wire bus going in your direction? Then hop right on. For more information on
our family of Thermal Sensors, or to order a DS1621K Development Kit, give us a call.

Visit our Web site at http://www.dalsemi.com/

4401 Beltwood Parkway, Dallas, Texas 75244-3292 « Phone: 972-371-4448 « Fax: 972-371-3715
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White LED Developed Through
Luminescence Conversion

p to now, the only way to create white light was by

combining three different diodes in a single case

called a tripled. That’s no longer the case: Scientists
at the Fraunhofer Institut fuer Angewandte Festkoer-
perphysik (Fraunhofer Institute for Applied Solid State
Physies), Freiburg, Germany, have developed a white
light-emitting diode, and it just recently left the labora-
tory. Siemens AG, Munich, Germany will manufacture
these devices and plans to offer the first commerecially
available samples of these white LEDs by early 1998.

The idea comes from the generation of white light
through luminescence conversion. Blue-emitting diodes
based on gallium nitride were combined with lumines-
cent dyes, creating bright light emission at changed
wavelengths. The resulting mixture of colors is visible
as white light. These “LUCO LEDs” (luminescence-
conversion LEDs) allow light emission in a wide color
range depending on the emission of the dyes used. Arbi-
trary color tones of the spectrum, such as turquoise,
purple, or magenta, are also possible.

The scientists use a LED chip bonded to a reflector
cup that’s embedded in an epoxy resin matrix containing
organic dye molecules. It’s encapsulated by using stan-
dard LED technology in transparent epoxy resin. When
excited by the blue LED, the organic dye emits green
light at a wavelength lambda(max) of 520 nm. Yellow-
and red-emitting LEDs were realized in the same man-
ner using perylene-based Lumogene F dyes from
BASF of Ludwigshafen, Germany. The electrolumines-
cence (EL) spectrum of the blue LED strongly overlaps
with the absorption spectrum of the green-emitting dye.

In the same way, white-emitting LUCO LEDs have
been made by adding green and red emitting dyes to the
epoxy resin. The corresponding C.I.E. chromaticity coordi-
nates are close to the equal-energy point where x =y = 1/3.

The principle of luminescence down-conversion of
blue-emitting LEDs isn't restricted to organic lumines-
cent materials, though, because the wide field of inor-
ganic phosphor materials offers interesting solutions of
LUCO LED applications. For example, the physicists at
the Fraunhofer Institute have created a white-emitting
LUCO LED using an ordinary blue chip as a primary
light source and a yellow-emitting converter. The whole
principle is the subject of two patent applications. Av

BGA Design And Production
Get A Double Boost

espite stringent reliability requirements and over-
Dal] difficulty of the substrate manufacturing
process, BGAs are increasingly being chosen as the
optimum solution for high-performance, highly inte-
grated ICs. While the market currently stands at

around 150 million units for 1997, Dataquest forecasts
that this will reach 2.4 billion by 1999. Recognizing the
potential, two companies, working independently, have
announced plans that should go a long way toward real-
izing these forecasts. Assembly Test Services (STATS)
has announced the opening of a design center that will
help customers determine the packaging specifications
for complex integrated circuits requiring BGA pack-
ages, while ProLinx Labs announced an agreement
with Unicap Electronics Industrial Corp. to form a $42
million facility focused on producing semiconductor
BGA packages based on ProLinx’s technologies.

The STATS design center, located at the company’s
facility in San Jose, Calif., will assist customers in de-
signing the BGA packaging substrate, identifying
power and ground requirements, determining
input/output assignments for each pin, and conducting
the thermal/electrical simulation work for the chips.
The goal is to help the customer design the most appro-
priate package for their specific device.

STATS offers the over-molded and thermally en-
hanced BGAs in package sizes of 27 by 27 mm and 35 by
35 mm on each side. A variety of packages for diverse,
high-pin-count integrated circuits also are offered.
These include QFPs, (64 to 240 leads), thermally en-
hanced QFPs, TQFPs (32 to 208 leads), PLCCs (44, 68,
and 84 leads), and 225- to 388-lead BGAs.

The proposed facility will help alleviate the difficul-
ties encountered in obtaining laminate substrates. Uni-
cap, one of the five largest pe-board companies in Tai-
wan, will provide manufacturing technology and
know-how, while ProLinx will provide the engineering
expertise and support to implement the Micro-filled Via
(MfVia) process used to produce ProLinx’s ViperBGA
substrate. Contact STATS Packaging Design Center at
(408) 526-2070, or Alex Chenok Jr., ProLinx Labs, at
(408) 2270707 ext. 110. PM

PCl Hot-Plug Spec Enables Hot
Replace, Upgrade, And Expansion

ere’s a new PCI specification in the works. What a
T:urprise. The twist on this one, though, is that it's an
off-shoot of the existing desktop PCI standard. It’s
called the PCI Hot-Plug Specification, and it enables
the insertion and removal of PCI adapter cards without
having to power down the system. This capability al-
lows for several implementations, including hot replace
(replacing adapter cards in running systems); hot up-
grade (upgrading existing adapter cards with new ver-
sions of cards and drivers); and hot expansion (adding
previously uninstalled cards and associated software
drivers to a system). The place where these capabilities
are most required is in mission-critical server applica-
tions, where any system down time could result in a sig-
nificant loss. The Hot-Plug specification is now avail-
able for review on the PCI Special Interest Group (SIG)
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HAVEN’T YOU BEEN STUCK WITH
THESE PINS LONG ENOUGH?

Your long wait is now over. A line
of standard DC to DC power converters has
taken its proper place on the PC board.

Right on the surface.

And it solves an elusive problem that’s left most
manufacturers scratching their heads — how do you dissipate
heat without making the converter too heavy for a pick and

place machine?

Enter the Lambda engineers. Through a unique

ol layering of advanced materials, they've created a

proprietary system that dissipates heat up and away from the
board. Without the need for heavy thermal potting.

(We'd be happy to go into more detail, but then it wouldn't
be proprietary anymore.)

So we've eliminated the need to manually place and solder
through-hole converters.




And we're not talking about a few high-priced, custom SM our free brochure. And learn all about the lower
converters for some obscure application. We're talking about a manufacturing costs and increased reliability of a
line that'lt be 56 models long. Ranging from 5 watts to 30 watts. Lambda surface mount converter.

With a profile of .4 of an inch or less to minimize board pitch. Or you can get stuck with something else.
So, it's up to you. You can call 1-800-LAMBDA-4 ext. 8815 for

lﬂMB” www.lambdapower.com/sm
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Internet site at http://www.pcisig.com. The burden of
the specification implementation has been placed on the
system vendor rather than the adapter-card manufac-
turer. As a result, existing PCI cards should operate
properly in a Hot-Plug backplane. RN

Alliance Forms To Promote Smaill
PCl And Advance The Standard

mall PCI (SPCI) is an alternative implementation of

the PCI local bus for use in embedded applications

where space is at a premium. To help promote SPCI
and advance the standard, the SPCI Alliance is cur-
rently being set up. The goals of the alliance include mak-
ing the standard and related documents more widely
available; forming committees to extend, improve, and
clarify the SPCI specification; promoting SPCI; and de-
veloping an SPCI newsletter and Internet site. SPCI
employs the form factor of PC Cards, but is electrically
similar to standard desktop PCI. It’s suited for mobile
systems, handheld terminals, set-top boxes, and commu-
nications switch boxes. SPCI offers a software-compati-
ble upgrade to such buses as STD, PC/104, and PCM-
CIA. It also can be used as an upgrade within an existing
system. The SPCI Alliance is being formed by Confer-
ence ConCepts Inc., Poway, Calif. They can be reached
at (619) 673-1372. For technical information regarding
SPCI, contact Lance Leventhal at (619) 756-3327. RN

Miniature, Low-Cost Optical
Interface Receives Approval

esigned as a miniature, low-cost alternative to du-
Dplex multimode and single-mode SC connectors, an

optical interconnect, tentatively named “Galaxy,”
uses a V-groove alignment technique and an RJ45-com-
parable plug-and-socket configuration. The connector
thus eliminates the need for ferrules, alignment sleeves,
and corresponding couplings while maintaining optical,
mechanical, and environmental performance. In addi-
tion, the connector fully complies with ANSI/TIA/EIA
568A and ISO 11801 premises cabling and correspond-
ing component standards.

Proposed by the 3M Telecom Systems Div., the inter-
face received final approval at the Feb. *97 Fibre Chan-
nel Association ASC-X3t11 Technical Committee meet-
ing. The interface is 50% smaller than duplex SC
connectors, has a PCI-mezzanine-compatible height,
and requires no precision components. The V-groove
self-alignment and three-piece snap-in assembly allow
the connector to be installed in under two minutes in the
field. Fiber bow maintains optical contact.

Specifications to date include an attenuation of 0.75
dB (max), a return loss of -20 dB for multimode and -26
dB for single mode, and a coupling strength of up to 40

newtons. The connector is currently in beta testing and
is due out in the third quarter of this year. For further
information, contact 3M at (512) 984-1800. Py

Electronic Cleaning Innovator

Establishes Presence In U.S.

'estron Corp., a leader in the European market for elec-
Z tronic component and board cleaning products and
services for more than 20 years, has now established a
major presence in McLean, Va,, to serve its expanding cus-
tomer base and develop new markets. A subsidiary of Dr.
0.K. Wack Chemie GmBH, the company provides a full
range of cleaning agents and services, including cleaning
materials and turnkey process development.

According to Dr. Stefan Koschmieder, vice president
of Zestron, the company’s strength lies in its ability to
provide a complete solution to cleaning problems by of-
fering fully integrated services. These include materials
selection, project engineering, installation, and start-up
of new cleaning processes. “By outsourcing these func-
tions, our customers save resources which would other-
wise go toward developing in-house expertise” he said.

Zestron’s U.S. location will include a fully equipped
applications laboratory, comprehensive sales and tech-
nical services, and distribution and manufacturing ca-
pabilities. Its process labs will take test samples from
customers, clean them under real process conditions,
and return them to the customers for inspection, along
with process and materials recommendations. For
more information, contact Dr. Stefan Koschmieder, Ze-
stron Corp., 21641 Beaumeade Circle, Ashburn, VA
22011, (888) 999-9116; fax (703) 821-9248. pm

Web Site Created To Simplify

Pc-Board Quoting Process

CB-Quote Inc.,Cupertino, Calif., has launched a web
Psite that allows design engineers and purchasing

agents to obtain multiple quotes for layout, fabrica-
tion, and assembly of printed circuit boards. The site, lo-
cated at hitp:/lwww.pch-quote.com, is free to users.

At the site, users can enter their contact information
once, and register with a user name and optional pass-
word. Thorough RFQ forms cover all aspects of pe-board
creation. Visitors need only fill out one form per project,
then select from a list of over 200 vendors. Vendors can
be listed in either compact form (one per line) or ex-
panded to a full screen with detailed technical and busi-
ness specification. The quote request is automatically e-
mailed to each selected vendor, who responds directly to
the prospective customer. Any customer can request to
have their own AVL (Approved Vendor List) included in
their profile. Contact Mihai Beffa at (408) 345-9714; fax
(408) 996-0590, or visit the website. P
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You Still Need To Ring My Bell

How will your design keep in stride with the explosive pace The UCC3750 Source Ringer Controller
of information technology with both new and old means of
connectivity? Whether your design requires a fiber, twisted

pair or coaxial cable line - the push is to develop the ring signal at Offset Voltage
the curb within the remote switching module (RSM). The new UCC3750 is the
first monolithic ringer circuit to make fiber to the curb a reality, and with its pin
selectable reference frequency, it guarantees to ring your bell with optimum

¢ Develops a High Voltage AC Ring Signal and DC

¢ Selectable Ringing Frequency for Different Phone
Systems (20Hz, 25Hz and 50Hz)

versatility. By generating a high voltage AC ring signal and a DC offset voltage & Onboard Low THD Sine Wave Reference

in a single power conversion, your design is streamlined in less space and

with the most cost-effective solution. ¢ Simple and Efficient Single Stage Converter Topology
For samples, demo board and detailed application information, give us a ¢ Overcurrent and Short Circuit Limiting

call today.

@ UNITRODE

[#~~The Linear IC Company Everyone Follows

TEL: (603) 429-8610
http://www.unitrode.com » FAX: (603) 424-3460 « 7 Continental Boulevard « Merrimack, NH 03054 READER SERVICE 183



Micrel’s IttyBitty Op Amps.
Good things come in small packages.

Actual Size

MIC6270
General 1 purpose
compurator




Low-Power, High-Performance
Op Amps In Micrel’s IttyBitty SOT-23-5 Packaging

Because of customer demands for
smaller and higher-performance op
amps for the wireless and telecom
markets, Micrel has developed a
family of op amps that meet high-
density systems requirements with
low power, guaranteed high perfor-
mance, and ultratiny packaging.

Micrel’s IttyBitty™ and MM8™
packages are the smallest in the
industry, saving critical board space
and weight and minimizing signal
path length-resulting in higher
system performance and higher
system packaging density.

IttyBitty SOT-23-5 Packaging

Micrel's IttyBitty and MM8 packages
are the ideal solutions for designers
of high-density systems such as cell
phones, pagers, USB devices, PCMCIA
cards and portable instrumentation.
They are also ideal for applications
where amplifier proximity to a sensor
and/or short signal path is critical.

Guaranteed Performance Specs

Micrel's amplifiers carry performance
beyond functionality. Operating from
a single or split supply, performance is
specified and guaranteed with supply
voltages as low as 2.4V, most with supply
currents less than 1mA.

Guaranteed Temperature Range

To ensure reliability in a wide variety of
environmental conditions, Micrel ampli-
fiers provide characterized and specified
performance over a temperature range
from —40°C < T, < +85°C.

MICREL PART GAIN RESPONSE
NUMBER TECHNOLOGY Vsurey Isprry GBW  T0Vps EEROR TIME
Op Amps
Mice2!1 Bpolar | 25Vioti®v | Zomd |2omn 4o | - | v [ | sm | -
NICTI01 CMOS Vol | BopA |16 | e | - Whs | Sa¥ | 1pA a
MICTI02 CMOS VIV | Sy | 1o | pve [ - Whs | 3m¥ | 1pA S
NiCTI11 CMOS 2410 LV A | S ! BVC [ - | iomvps | Sm¥ | IpA <
i S | st ST S s SR ey 0 N i e
MICa270 Bigolar BV0HN | BopA - - | ¥ | %mA 1.3us
MicT11 CMOS 24Vto OV WA { Ve = | sa¥ |ooqpA| 4o
Stiise | ] Saur TR ¥ 1 """"""" T AN i
MICB2512 Bipolr | 25VtotI8V | 20mA | 2MHz ! WV/C :;5: Ohs | dm¥ | B |
| , l
Extended Common-Mode Range Key User Benefits

These devices feature an input common-
mode range that extends beyond the
supply voltage rails.

© 1997 Micrel Semiconductor
IttyBat'y and MMS8 are trademarks of Micrel Semiconductor

For more information on Micrel’s
new family of low-power,
highperformance op amps,
call 1-800-401-9572.

In Europe, call +44-1635-524455.

Or visit. our Website
http://www.micrel.com

READER SERVICE 138

» Input common-mode range
extends beyond supply voltage rails

P Guaranteed performance with supply
voltages as low as 2.4V

» Low supply current

P> Guaranteed performance over the
full industrial temperature range
of —40°C to +856°C

P IttyBitty SOT-23-56 package saves
space and weight

MICREL

Total Analog Solutions



Micropower 12-Bit A/D
forPortaple®Applications

The SP8538 in an 8-pin NSOIC package is ideally
suited for Battery-Operated Systems, Portable Data

Introducing the new SP8538, 12-bit ADC that Acquisition Instrumentation, and Remote Sensing.
redefines price/performance leadership in the micro- If your application calls for best-in-class perfor-
power range. It delivers dynamic performance of mance at micropower, you need to select an IC

from SIPEX’s broad line

Benefits Sipex Linear Tech Condition ¢ ! d
Cost $4.20 $5.20 @1k qty of 12 Bit A/D and D/A
Power 0.56mwW 2.2mwW @5v and 90ps converters. For data sheets
Complete Cycle Time  40ps 90ps @5v e s )
Inputs True Differential  Pseudo Differential and technical information,
Linearity 1LSB 21SB h
Crosstalk -120dB -66dB CH1 = 1MHz sqr SRS SE G

wave, CHO = 4.5v number or web site

SP8538 is a direct replacement for (Linear Tech) LTC 1298.

listed below.

73dB Signal to Noise Ratio at a mere 1.25mW. Plus,
the simple 3-wire SPI serial interface works easily
with a wide range of microprocessors and micro-

controllers. Noisy environments? The SP8538 with
its “True” differential inputs and a Common Mode —

. L . 22 Linnell Circle, Billerica, MA 01821
Noise Rejection (CMR) of 110dB @ 60Hz is the Tel. 508-667-8700 Fax 508-670-9001

solution to your problem. web site: www.sipex.com
READER SERVICE 171
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High-Sensitivity Force Measurement
May Quantify The Spin Of An Electron

and IBM’s Almaden Research

Center have developed a tech-
nique for measuring forces in the at-
tonewton (10~!8 newton) range. The
measurement uses a microscopic can-
tilever 1000 times thinner than a hu-
man hair. The cantilever was designed
for use in a new instrument the teamis
developing, a magnetic resonance
force microscope (MRFM).

The MRFM has taken images at
the micron level, according to team
members. “The key to extending
MRFM capability to the atomic scale
is the ability to detect forces at the at-
tonewton level,” says Dan Ruger,
IBM’s Nanoscale Studies Manager.
“This is the motivation for developing
the new ultrasensitive cantilevers.”
Researchers hope the system will be
able to measure the spin of a single
electron for the first time.

Information on the new technique
was presented at the American
Physical Society meeting in Kansas
City, Kan., by Timothy Stowe, a
graduate student in applied physics
at Stanford. Co-authors were Rugar,
Thomas Kenny, assistant professor
of mechanical engineering at Stan-
ford; IBM visiting scientists David
Botkin and Koichi Wago; and Stan-
ford applied physics graduate Kevin
Yasimura.

The MRFM combines the scanning
tunneling microscope’s ability to im-
age individual atoms with magnetic
resonance imaging’s (MRI’s) ability to
tell one kind of atom from another.
Like an MRI system, the new micro-
scope uses an RF coil to excite a mag-
netic resonance in a sample, and by
varying the frequency, the microscope
can be tuned to interact only with spe-
cific types of atoms. But rather than
using the same coil to detect the mag-
netic signals coming from the atoms,
the new microscope employs the can-
tilever, whose tip is magnetized (see
the figure).

Asthe RF coil periodically reverses
the polarity of the atoms in the sam-
ple, the magnetic force between the
' cantilever’s tip and the sample oscil-
lates, causing the cantilever to vi-

Scientists from Stanford University |
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brate. An optical-fiber interferometer
records the vibrations. As the tip is
scanned over the sample’s surface, it
responds to magnetic signals from
specific atoms within an annulus on
the sample’s surface. By recording
variations in the amplitude of the can-
tilever’s vibration at different posi-
tions, the scientists can make a three-
dimensional map of the positions of the
resonant atoms.

The cantilever—measuring 230 um
by 5 um by less than 600-A thick—is
made of silicon because it minimizes

the mechanical damping that occurs
when the cantilever vibrates. It also
is compatible with semiconductor
processing techniques. The re-
searchers started with a material
called silicon-on-insulator, which con-
sists of a very thin layer of silicon
bonded onto a layer of silicon oxide
that coats a silicon wafer. They
etched the cantilevers out of the sili-
con layer, then chemically removed
the underlying oxide.

The new microscope holds the
promise of revolutionizing the study of
biological processes at the molecular
level, say the researchers. It also could
impact the study of electronic materi-
als at the atomic level.

John Novellino

Ultrasensitive cantilever
with magnetic tip

«

Fiber-optic interferometer

2
150A o

A
E

12-GHz microstrip resonator

Sample

The magnetic resonance force microscope being developed by researchers from Stanford and IBM
uses a microscopic silicon cantilever that allows measurement of forces in the attonewton range.

Single, Ultrafast Laser Transmits Data
Over 206-Wavelength Information Window

km of single-mode fiber, and an

electro-absorption modulator, re-
searchers at Lucent Technologies’ Bell
Labs have devised a low-cost, reliable,
and scalable method of performing
wavelength-division multiplexing
(WDM) on upwards of 206 chan-
nels—the largest number of channels
ever reported for a WDM source.
With their “chirped pulse” WDM

Using a single femtosecond laser, 1

transmitter, Lucent researchers may
well have set the stage for low-cost
fiber-optic routing in the local loop.
The method relies on the ability of
the femtosecond laser to emit a short,
100-fs, broadband light pulse that is
then propagated through the “chirp-
ing” fiber. Here, the natural tendency
of different wavelengths in a light
pulse to travel through an optical
medium at different speeds causes

ELECTRONIC DESIGN / MAY 12, 1997
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each wavelength to arrive at the end
of the fiber at a slightly different mo-
ment in time. This allows the data to
be encoded sequentially onto the
WDM channels using the single data
modulator. The bit rate of each chan-
nel is 36.7 Mbits/s (the repetition rate
of the laser) and the channel spacing is
36 GHz (0.3 nm).

To date, experiments in WDM have
depended on an individual laser corre-
sponding to each wavelengthof light
required for each channel. The wave-
length stabilization and data encoding
of such a large number of narrowband
lasers has so far proven to be both alo-
gistic and financial nightmare, thus
limiting the success of this method to
between 50 and 132 channels so far.
Spectral slicing of a spectrally-broad-
band source, as demonstrated by the
team at Lucent, provides a simple al-
ternative for generating a very large
number of WDM channels out of a sin-
gle laser and modulator. The transmit-
ter was realized using the design
shown (see the figure).

A mode-locked erbium-doped fiber
ring laser with a repetition rate of 36.7
MHz is used as the spectrally broad-
band source from which pulses with a

| bandwidth in excess of 70 nm are ex-

tracted. The spectrum is mapped onto
the time axis (or separated into its
constituent wavelengths) as it propa-
gates through the single-mode “chirp-
ing” fiber. The fiber has a total disper-

sion figure of D = -340 ps/nm. This
stretches out the pulses to a duration
of about 20.7 ns (corresponding to 76%
of the bit period), with a nearly-linear
time-wavelength relationship. An
electro-absorption modulator (EAM)
with a 12-GHz bandwidth is inserted
at the output of the fiber to define and
encode data onto each channel sequen-
tially in time using a TDM-multi-
plexed pattern generator synchro-
nized to the 271st harmonic (9.942
GHz) of the laser repetition rate. A
10% fiber tap inserted at the output of
the chirping fiber is used to dynami-
cally adjust the bias on the EAM and
equalize its output.

Of the 271 possible wavelength
slots defined by the modulator, 206
can be identified with sufficient optical
power to be useful as optical channels
with less than 3 dB channel-to-channel
power variation. The outermost chan-
nels are “blanked” by zero padding the
first and last few digits of the 271-bit
word encoded on the modulator. Chan-
nel spacing increases from 0.29 nm for
wavelengths around 1590 nm, to 0.31
nm for wavelengths around 1535 nm.
Lucent attributes this to third-order
dispersion in the chirping fiber.

By using different 271-bit TDM
word patterns for every pulse, inde-
pendent messages can be sent through
each channel at a bit rate equal to the
laser repitition rate. Degradation due
to crosstalk in the multiplex mode is

External | Pulse pattern
9.94 GHz clock generator
: shapley 9.94-Gbit/s data
st Chirping fiber ~ and detection TOM
amu:ﬁw (D=-340 ps/om) Dysamicvas Power combiner
laser - L
36.7 Mz / InGaksP
m\
100fs
x‘ T 212 2070 lp""'
l_—.
L] ¢ o7 fiumn
Time 21.2ns Time or Wavelength
Time

The 206-channel WDM scheme relies on the ability of the femtosecond laser to emit a short,
100-fs, broadband light pulse, which is then propagated through the “chirping” fiber. Here, the
natural tendency of different wavelengths in a light pulse to travel through an optical medium at
different speeds causes each wavelength to arrive at the end of the fiber at a slightly different
time. This allows the data to be encoded sequentially onto the WDM channels using the single
data modulator. The bit rate of each channel is 36.7 Mbits/s (the repetition rate of the laser) and

the chonnel spacing is 36 GHz (0.3 nm).

less than 1 dB.

According to Martin Nuss, staff sci-
entist at Bell Labs and one of the
builders of the prototype multiplexer,
“The key enabling factor is the fact
that femtosecond lasers in the 1.5-pm
frequency range have only become
practical within the last couple of
years with the advent of erbium-
doped fiber. The “chirped”-pulse en-
coding scheme is simply something no-
body else thought of.”

Elegance and simplicity are the de-
sign’s chief attractions. The modulator
is a conventional electro-absorption
TDM modulator, chosen over a
lithium-niobate modulator because it
is more compact and less expensive. It
is well capable of operating at the ag-
gregate data rate for each channel (the
experiments ran it at 10 Gbits/s).

The modulator not only determines
the position but also the spacing be-
tween channels, a key parameter |
when a splitter in the field is subjected
to temperatures from -40° to +80°C.
With these variations, the passband of
the splitter will change, and these
changes must be tracked. In the case
of Lucent’s device, tracking can be ac-
complished by simply adjusting the
timing of the modulator. With previ-
ous schemes using multiple lasers,
each laser had to be adjusted individu-
ally on the fly.

While the 36- to 40-Mbit/s-per-
channel data rates now possible are
sufficient (if not ideal) for fiber-to-the-
curb or to-the-home applications with
their 40- to 50-Mbit/s data-rate re-
quirements, Lucent is now focusing on
scaling the device up to the terabit/s
range. This may be achieved by less-
ening the dead space between emis-
sions. Although this can be done by
raising the repetition rate of the laser
emitter, eventually, the rate will be too
high for the TDM to track accurately.
The research team instead is working
on a parallel modulator scheme
whereby all the even channels are en-
coded by one modulator and all the
odd channels by the other. While the
relatively high cost of the femtosecond
laser also is also an issue, it is expected
that the cost will drop as demand in-
creases over time.

For more information, contact Mar-
tin Nuss at Lucent Technologies’ Bell
Labs at (908) 634-3433.

Patrick Mannion
J




PLD runnin’
too hot?

f you think a power-
hungry device isn't hard
on your system, think again.
Sure, you know some
architectures run a little hotter than
others, but with the right heat sink. a couple
of fans and a slight package modification, you'll
probably be OK... Maybe. But we don't think
“maybe” is quite good enough. That's why we
invented the XC4000XL. The industry’s first high-
performance 3.3 volt, 0.35 micron FPGA.
Featuring 10 family members ranging in
densities from 5,000 to 85,000 gates (or 150,000,
depending on who's counting), the XC4000XL is
based on our proven low power ‘segmented”
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half the power dissipation of :

* the competition, with 20 times the rellabllltv

No ifs, ands, buts or maybes. Because in this business,
the success or failure of a system’s performance can be
measured in degrees. Literally. And when a device
draws too much powet, your system sutfers, in both
performance and reliability. So, don't get burned by
power hungry PLDs.

Cali your nearest Xilinx distributor or stop by our
website at www xilinx.com. and learn more about the
XC4000XL.

We Il show you just how 6

uccess

cool an FPGA can really be! . made
simple.
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and Verilog design realization.

ispDS+ Timing
Analyzer
Lattice's Static Timing Analyzer
d:spiays pin-to-pin path
delays in an easy-to-read
spreadsheet tornmat

ispDS+ Pin Assignment

Wiil the 1su0S+ graphical
Pin Edifor, quickly lock signals
10 Specitic device pins,

ISP Daisy Chain Download

Lattice ISP Daisy Chain Download

: N ‘ programming software aflows you
ispDS+ Explore Tool N / to concurrently program up te

The Explore tool automatically NN 100 devices in-system.
optimizes perinrmance and R
logic fit for your design

[aunch Your HDL Designs
With The Power of Lattice iSpDS+

Unleash the power of your VHDL and Verilog-HDL designs with Lattice’s ispDS+ logic design tools.
Lattice’s new ispDS+ HDL synthesis-optimized logic fitter is specifically designed for use with your existing
third-party design tools to get the most out of your logic designs.

Viewlogic, Synplicity, Cadence, Mentor Graphics, Synopsys, Synario, OrCAD... all popular CAE tools
are supported by Lattice’s powerful software. With the ispDS+ tools, you'll be up-to-speed in no time and
maximizing the performance and utilization of your HDL designs.

Lattice’s ispDS+ development system has it all... the best logic fitter, powerful Timing
Call Analyzer, graphical Pin Editor, design Explore Tool, and much more. And it supports
RSSO the World's Fastest PLDs—Lattice’s ispLSI® families of in-system =
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: For = Free grades, and package options... available now! .ns a Ice
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Test Flight utilization. Call us today at 1-888-ISP-PLDS and ask for information *** ** * Corporation
packet 332 or visit our web site at www.latticesemi.com. The Leader in ISP™ PLDs
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M Exploring the world of information display technology

SID Conference Highlights
The Road To Invention

Innovative Developments In CRTs, LCDs, And FFEDs Will
Encourage New Applications For Displays.

uch excitement surrounds this
M year’s Society For Information

Display (SID) Conference, as it
gears up to celebrate two of the most
significant events to ever take place in
the display industry: the 100th an-
niversary of the invention of the Braun
tube and the 25th anniversary of the
fabrication of the first active-matrix
liquid-crystal display (AMLCD). The
conference and exhibition, scheduled
for May 11-16 at the Hynes Conven-
tion Center in Boston, Mass., will com-
memorate these events with a series of
papers to be presented Tuesday, May
13. The papers will review the history
and significance behind these inven-
tions. In addition, a special exhibition,
aptly titled “From Braun tube to the
FED in 100 years,” will be open for
viewing daily in the lobby of

Cheryl Ajluni

With short courses planned for Sun-
day, a variety of technology and appli-
cation seminars, and an evening panel
session, not to mention over 330 exhi-
bition booths, there is bound to be
something for everyone (seethetable).

Applications Galore

One of the truly exciting parts of
the SID Conference and Exposition is
the realization that much of the re-
search and development it highlights
may one day form the basis for con-
sumer products. This year, attendees
are able to hear about many of these
new applications firsthand.

A collaborative effort from a group
of researchers at the Tampere Univer-
sity of Technology, Tampere, Finland,
and the Nokia Research Center, Video

Technologies Laboratory, Tampere,
Finland, for example, yielded the de-
velopment of a video mobile phone
that offers on-line teleconferencing ca-
pabilities. Highlighted in “A telecon-
ferencing implementation using a
miniature electroluminescent dis-
play,” the development is expected to
help significantly advance the use of
mobile phones.

The device combines a mobile video
phone with an electroluminescent
(EM) display and an integrated mouse
to allow mobile teleconferencing (Fig.
1). The phone is connected to a 66-
MHz networked computer with a min-
imum of 16 Mbytes RAM that is run-
ning the Intel ProShare video-
conferencing software. This software
package was chosen because it enables
easy photo exchange and

the exhibits area.

In keeping with the theme
of inventions that have
shaped an industry, the con-

Video mobile phone

transfer of files and business
cards between conference
participants.

The EM display, chosen for

ference is packed with over ) Mouse its high resolution (640 hy 480
60 technical sessions focusing Speaker ) pixels with a 5- bit gray scale)
on such subjects as AMLCDs and light weight, is mounted
for projection and desktop Portable on a movable external module.
applications, display-ad- e //ér“ A monochrome video camera
dressing techniques, optical * Th conferencing is mounted on the bottom of
components, CRT déﬂection ;2:‘”':::“ ooy the Nokia phone, and a mouse
- . . - Sl . . L] u U . . .

dll‘l(l m:]gnet}llc 1.¢1dlat.10.r‘1,td1‘s- Pulagefoelhe Disglay with optis Video camera gpl;{ts q(;ew% is mount:e,d on tvhe.
play phosphors, miniature iy g ackside. The camera’s power
CRTs, interactive display comes from the computer’s 12-

systems, field-emitter dis-
plays, plasma displays, color

Microphone

V supply via an auxiliary volt-
age converter within the com-

printing, and large-area dis-

1. A proposed mobile video phone uses an electroluminescent display,
play systems for home the- which keeps the weight down and allows operation in both high- and

ater and electronic cinema. low-brightness environments.

puter’s chassis.
To test the setup, a confer-
ence connection was estab-
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lished between two computers. One
computer used the video mobile phone
as an 1/0 device while another com-
puter used identical conferencing soft-
ware, a conventional CRT monitor, and
an ordinary color camera. The video
image quality of the teleconference was
determined to be acceptable. Continu-
ing work on the video mobile phone will
now focus on making it commercially
viable as a consumer product.

Another interesting development,
a new 3D imaging technology, comes
from Floating Images Inc., Westbury,
N.Y. Described in " A new real-depth
3D imaging technology not requiring
special glasses or other visual aids,”

the technology offers a combination of

hardware and software components
that allow the user to view off-the-
screen 31) images. The authors hope
their development will become the

T

7:30 AM. to ! Applicatibns Semir;ar A-1
Display market forecasting l

Applications Seminar A-2 |

standard for home and arcade video
games, computers, corporate presen-
tations, Internet/intranet viewing,
and television.

Traditional 3D technologies are flat
on a screen and typically require spe-
cial glasses to be viewed. In contrast,
the Floating Images technology pro-
vides traditional depth cues such as
perspective, background, and image
occlusion, in addition to horizontal and
vertical binocular parallax and accom-
modation. Because the accommoda-
tion coincides with convergence, view-
ing of these images does not produce
headaches, fatigue, or eye-strain, re-
gardless of how long they are viewed.
These difficulties are often associated
with both the stereoscopic or au-
tostereoscopic displays.

To use this technology, the imagery,
whether video or computer gener-

Tuesday, May 13

ated, must be formatted for the Float-
ing Images platform. Existing soft-
ware can be reformatted. An adapter
attached to a television or computer
monitor, or plugged into an existing
projection system enables 3D projec-
tion in midair. Although, to date, an
adapter has only been fabricated for a

ers of under $25), the authors foresee
no limit to the size of such a device.

A device that has gained much no-
toriety in recent months is the smart
card. Typically used for applications
such as cash cards, telephone cards,
and toll booth payment cards, (and of-
ten coupled with sensor technology),
the smart card’s use has been slowed
by issues of durability, reliability, and
limited functionality. Researchers
from the University of Stuttgaut, Ger-
many in “Bistable FLC- and Choles-

9:00 AM. LCD optical performance |
s Al o } Lot s = 12 LW
10:40 A M. to Session 4 I Session 5 Session 6 Late-news papers Session 7
noon | Direct-view AMLCDs \l Bistable nematic LCDs FEDs Novel display devices
2:00 PM. to Session 8 ! Session 9 | Session 10 Session 11 Session 12
3:20 PM. | New AMLCD technologies I Bistable reflective LCDs | Field-emission devices: Color CRTs | [ Display systems
-~ B g | Electron trajectories I architecture
3:40 PM. 10 Session 13 M Session 14 Session 15 Session 16 Session 17
5:00 P.M, AMLCD structures LCD conduction/ Color plasma displays Thin CRTs Head-mounted 3D
i plectroclinics § e visualizatipn displays
8:00 PM. 1o | Evening Panel E-1 | Evening Panet E-2 | Evening Panel E-3 i ]
10:00 PM. ' The CRT: Still going strong | FPD manufacturing in the | Display technologies Asian | ‘
| orfacing extinction? | “us. | companies are betting on | | ' &
Wednesday, May 14
7:30 AM.to Applications Seminar A-3 Applications Seminar A-4 | ! I
9:.00AM. | Low-power display modute ‘ FPD inspection, test, and f f ]
b = e ! electronics __repair | | '
9:00 AM. toj Session 18 Session 19 Session 20 Session 21 Session 22
10:20 AM. Microdisplays LC alignment FED materials and Color CRTs Il Backlighting systems
structures
10:40 AM. to l Session 23 Session 24 i Session 25 i Session 26 Session 27
12:00 noon Large-area AMLCDs Advances in TN- and Phosphors CRT screens and coatings Applications: Display
e ) i) STN-LCDs | i, s lighting
- Thursday, May 15
7:30 AM.to ' Applications Seminar A-5 Applications Seminar A-6 !
9:00AM. ! Disptay module design Backiighting for direct-view | i ‘
A - : ~and projection displays | 3£ = 5 | e e
9:00 AM. to Session 28 Late-news paper Session 29 Session 30 | Session 31
10:20 AM. Projection display Organic EL CRT deflection technology Applications: Plastic
! components ] substrates and iaminates
10:40 AM. 1o | Session 32 | Session 33 | Session 34 Session 35 Session 36
12:00 noon Display reflectance and Wide-viewing angle | Electroluminescent FPD manufacturing: Applications: Display
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GET UNPLUGGED FROM OID Dispiay IDEAS

Kent ChLCD No Power Disprays

Ready to get unplugged from the energy-robbing LCD displays you're
now using? KENT Displays’ ChLCD (Cholesteric Liquid Crystal Dis-
play) technology offers a solution for your electronic preducts.

Energy 21600
Comparisons
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ChLCD vs STN
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BreAk THE BATTERY-DRAIN BARRIER
Sinee ChLCD reflective and transparent textures are both stable
states, an image can be displayed indefinitely without consuming
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battery energy — for seconds, hours, weeks, months or even years. -

Eastest To ReAD ReRECTIVE TECHNOLOGY

Compared to conventional LCD technologies, ChLCD displays offer g

better reflectiveness, 360 degree viewing cone and exceptional day-

light contrast, even in direct sunlight, all without backlighting. R 5 -
STANDARD OR CUSTOM DISPLAYS AVAILABLE Gy Hses 2
Standard ChLCD displays and modules are available in 1/8 and Unelike STN displays which use

1/2 VGA sizes in colors to meet your needs. Have a special applica- to continuousty refresh images,
tion? Kent Displays offers ChLCD displays and modules custom de- CBLCDs do not require refreshing lo

signed to your requirements. kecp energy usage o a minimum.
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To learn more about this technology that enables you to do .-ﬂ
more, ask for this information package today, — — — — — — — =
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A MANNING VENTURES BUSINESS UNIT

Kent Displays, Inc. 343 Portage Boulevard o Kent, OH 44240 » Phone: 330.673.8784 © Fax: 330.673.4408 o E-mail: 73360.2157@compuserve.com
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teric LC displays on plastic substrates
for smart card applications,” detail a
potential solution to these limitations.

They developed two types of
bistable reflective displays: a
cholestric liquid crystal in a surface-
stabilized cholestric texture mode
(SSCT) and a surface-stabilized ferro-
electric liquid crystal (SSFLCD) with
flexible plastic substrates. They also
came up with a new manufacturing
technique for the ferroelectric liquid
crystal that yields good substrates
and a cell gap of 1.6 um.

The SSCT display stands out be-
cause it is backed by a simple and inex-
pensive manufacturing process that
does not require the typical polarizers.
It also exhibits a larger cell gap than
the SSFLCD. The SSFLCD, on the
other hand, offers a reduced sensitiv-
ity against pressure and bending, as
well as a small switching voltage of
only +2.8 V.

Because they can display non-
volatile information for a long time
without requiring any energy, the
bistable displays are prime candidates
for smart cards. The flexible displays
also can be mass produced at a very
low cost.

An innovative automotive applica-
tion comes from researchers at the
Optoelectronic Computing Systems
Center at the University of Colorado
at Boulder. As presented in “An auto-
motive HUD implemented with a pla-
narized, 640-by-512 LCOS microdis-
play,” the invention consists of a
heads-up display (HUD) that projects
a virtual image in front of the vehicle,
near the driver’s direct line-of-sight.
The unit, which employs a liquid-erys-

tal on-silicon (LCOS) microdisplay as
the imager, significantly reduces dri-
ver strain and improves driver reac-
tion times, since the drivers eyes need
not leave the road. The device is being
aimed at the navigation display and
route guidance information, tradi-
tional instrument cluster gauges, and
other human-machine interface data.

During operation, an image gener-
ated by the microdisplay is first mag-
nified into a larger real image. The real
image is then further magnified into a
229-mm-by-165-mm virtual image
that is viewed by the driver. The im-
age is viewed at a distance of 2 m from
the driver.

Besides the 640-by-512-pixel LCOS
microdisplay, the optical system em-
ploys a 50-mm F/1.3 C-mount objec-
tive lens, a double-element field lens
(consisting of a diffraction grating and
Fresnel lens), and a dash-mounted
holographic optical element. The unal-
tered windshield serves as the system
combiner. The display’s active matrix
backplane, designed for a nominal
electronic refresh rate of 8000 frames
per second, is composed of 640-by- 512
DRAM-style pixels fabricated ina 1.2-
pum CMOS process, and has a 0.7-in di-
agonal active area. CMOS circuitry is
used for on-chip clocking and control,
shift registers, and test structures.

From researchers at the Arm-
strong Laboratory’s Human Engi-
neering Div., Wright-Patterson AFB,
Ohio, and the Night Vision Corpora-
tion, Lincolnwood, Ill., comes a night
vision goggle (NVG) that demon-
strates a significantly improved field
of view of up to 100°. As detailed in
“Development and evaluation of the

ATT
Substrate \\

2, This gated-field emitter is a field emision display (FED) using an in-situ focus-gate design
employs an additional electrode with the same potential at the cathode line. The micro tip of the
field emitter is connected to the cathode line by a ballast resistor.

]

panoramic night vision goggle,” the |

NVG relies on the use of four image-
intensifier tubes, instead of the usual
two, to provide the wearer with better
situation awareness, improved look-
under and look-around unaided vision,
and reduced operator fatigue.

In the past, NVGs have typically of-
fered fields of view ranging from 30° to
40°, Some specialized, non-fielded,
NVGs have delivered fields of view as
wide as 60°. But in the earlier devices,
increasing the field of view would lead
to a decrease in resolution. The use of
the four image-intensifier tubes solves
this dilemma in the new NVG.

The goggles consist of dual eye-
pieces, tilted and fused together, inte-
grated with folded optics, and a total of
four objective lenses to provide the
user with a true panoramic view. The
panoramic NVG features an intensi-
fied, partial-overlap field of view of 100°
horizontally by approximately 40° ver-
tically. The central 30° horizontal by 40°
vertical portion is completely binocular.
The right 35° portion is seen with the
right eye only and the left 35° portion is
viewed by the left eye only.

On The CRT Front

The CRT has played a vital role in
the growth of the display industry
over the years, with the Braun tube as
the first modern CRT. The CRT’s
length and volume, however, have led
to research in other technologies in an
effort to build large-area, flat-panel
televisions. The LCD and plasma dis-
play panel (PLD) have been consid-
ered, but are expensive. In answer to
this dilemma, researchers from Sony
Corporation’s Atsugi #2 Technology
Center, Atsugi-City, Japan, have de-
veloped and built a prototype flat-
Trinitron color CRT.

Detailed in “A newly developed su-
per-flat Trinitron color CRT,” the 26-
V, 169 aspect ratio CRT incorporates
completely flat face glass as well as a
host of other innovative develop-
ments, including tempered glass, engi-
neering film, and a technique for su-
pressing aperture grille vibrations. To
help reduce specular reflection and
improve contrast, the CRT’s surface is
treated with an antireflection film.
The flat screen is achieved by remov-
ing the horizontal curvature.

The result of all these improve-
ments is a large-sized CRT with a fully
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| 3. The IMod MEMs-based display technology is based on an optical cavity that can be deformed

flat screen that can reproduce images
without geometric distortion, and
with less reflection of ambient light.
As an added benefit, the flat-Trinitron
CRT can be produced on the same pro-
duction line as the conventional Trini-
tron tube with a minimum investment
| in new equipment.
Other companies also are research-
ing flat-CRT technology. Researchers
from the Kanazawa Institute of Tech-
nology, Ohgigaoka, Japan, for exam-
ple, have developed a flat CRT based
on an electrostatic deflection system.
Their paper, “A new type of flat CRT
with line-heated cathodes,” describes
atube that employs a line-heated cath-
| ode to emit an electron beam. Using a
l pair of electrodes to simultaneously

control focus and deflection, the struc-
| ture of the electrodes in the CRT is
| significantly simplified, so it can be
built at a low cost.

The CRT consists of many modules
incorporating cathodes, glass posts,
| support vanes, electrodes, and glass
I plates. The cathodes are stretched
| vertically between flat-glass posts set
| behind the device’s support vanes, to
| help prevent vibration. Modulation
| electrodes are placed behind the cath-

odes, and a cover electrode is placed in
| front of the cathodes. An aperture, cut
| in each segment of the cover electrode,
| allows for the emission of electrons
from the cathode. On top of the cover
electrode are horizontal focus and de-
flection electrodes insulated from one
another. Vertical focus and deflection
| electrodes, placed at the side of the
support vanes, are formed by painting
| the vanes with a silver paste. The sup-
port vanes are sandwiched between a
front glass plate and a back glass plate,
protecting the tube from atmospheric
l pressure.
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to change the color of the reflected light with the application of a voltage. Traditionally IMods
have exhibited low power requirements, and require only passive matrix addressing.

In a similar development, re-
searchers at the Philips Research Lab-
oratory, Eindhoven, The Netherlands,
have developed an experimental 17-in.
flat CRT with a panel thickness of only
1 em. The design, described in “A new
flat, thin-CRT technology,” uses a lin-
ear wire cathode at one side of a panel
to emit electrons into vertical channels.
Then, the electrons are transported
parallel to the screen by the hop trans-
port process. Electrons are extracted
from the channels by applying a volt-
age pulse to horizontal electrodes at the
rear side of the extraction plate, which
contains rows of exit holes. These elec-
trons then enter a constriction plate
used to equalize the average energy of
the electrons. Two- or three-fold beam
switches are then used for color-dot se-
lection. Then the electrons accelerate
towards the phosphor screen.

Advances In FEDs

FEDs, or Field Emission Displays,
have shown a great deal of promise in
recent years as a challenger to the
AMLCD. A development out of the
Industrial Technology and Research
Institute, Chutung, Taiwan, heightens
that challenge. In “A CRT-like field
emission display,” the researchers de-
scribe a gated-field emitter with an in-
situ focus-gate design (F'ig. 2). The de-
sign’s strengths are its inherent
simplicity and efficiency

With a well-focused field emission,
for example, the anode can be placed
away from the cathode plate such that
all high-voltage and high-efficiency
phosphors can be directly applied to
the FED. In addition, this design al-
lows for high-energy input, high reso-
lution, and a long lifetime. Tests
showed that an in-focus, structured
FED allows a cold-cathode free-eleec-

tron beam, with a 330-um-by-330-um
pixel size, to be confined to the diame-
ter of a 450-um light spot on a phos-
phor screen, at a distance of 5-mm.

From the Research and Develop-
ment Center of Futaba Corp., Chiba,
Japan, comes “A new structure and
driving system for full-color FEDs.”
This low-power driving system was
made possible through improvements
to the duty cycle of the FED, and a
structure that allows for better focus-
ing of electron beams. Compared to
the more conventional single-matrix
type of single-anode driving system,
Futaba’s driving scheme allows for an
80% reduction in the terminals.

This development of full-color FED
panels and a driving system using a
simple structure significantly improve
the focusing characteristic of the cold-
cathode electron beam. Image display
without leakage emission also is real-
ized, suggesting the potential to fur-
ther reduce the power consumption of
full-color FEDs. Research is ongoing
in the areas of improving the structure
and operation of the FEDs, along with
the phosphors.

As For LCDs And FPDs...

On the LCD front, a new high-
speed drive scheme for bistable reflec-
tive cholestric displays has been de-
veloped that reduces the addressing
time to a mere 50 ps. The most signifi-
cant impact of this development is that
the fast addressing opens the door for
the use of cholestric liquid crystals in
video-rate applications.

According to “High-speed dynamic
drive scheme for bistable reflective
cholesteric displays,” by researchers
at the Liquid Crystal Institute, Kent
State University, Ohio, the advance
uses a five-phase process. These
phases include preparation, preselec-
tion, selection, post-selection, and evo-
lution. The state of the material after
addressing depends only on the volt-
age in the selection phase, which is
typically about 50 us long. The volt-
ages in the other phases are fixed at
appropriate values, and the drive
waveform is implemented using a
pipeline algorithm. With this drive
scheme, up to 1000 lines of the bistable
cholestric display can be updated in
less than 0.1 second.

Another innovative development
comes from Etalon Inc., Iridigm Dis-
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Fastest 16-Bit A/D On The Market
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ADS7815—Fast, 16-Bit A/D Samples at 250kHz

ADS7815 is a 16-bit monolithic capacitor-based SAR A/D converter
complete with S/H, precision reference, clock, gprocessor
interface, and 3-state output drivers. With typical specifications of
98dB THD and 100dB SFDR, ADS7815 offers outstanding AC
performance—ideal for multi-channel data acquisition systems.
Its +2.5V input range allows development of precision systems
using only +5V supplies. ADS7815 is your solution of choice for
ATE, wireless base stations. and CCD applications.

Key Specifications

* SINAD at 1Q0KHZ ........oeiirrcrcnicc e 84dB min
* THD @t 100KHZ .........co.vovercicncccecicnrnccen 98dB
e FUll POWEr B/W ..., 1MHz

* Full Parallel Data Qutput w/Latches
« internal or External Reference

* 28-Lead SOIC

* Priced from $20.00 in 1000s.

INL NMC* Sample Rate  Power
Products  (LSB) (Bits) (kHz) (mW)
ADS7813 +2 16 40 30
ADS7815  +4(Typ) 15 250 250
ADS7821 +3 16 100 100
ADS7825 +2 16 40 50

SINAD THD Resolution FAXLINE Reader
(dB) (dB) (Bits) Number Service #
87 -96 16 11302 85
84 -96 16 11364 86
86 -94 16 11323 87
86 -90 16 11304 88

*No Missing Codes. For Technical Information: httpZ/www.burr-brown.com/Ads/ADS7815-Ad.htm!

Burr-Brown Corporation

Burr-Brown Corporation « P.0. Box 11400 = Tucson, AZ « 85734-1400 » Call (800) 548-6132 or use FAXL/NE (800) 548-6133 « http://www.b

urr-brown.com/

Distributors' Anthem: (800) 826-8436  Digi-Key Corp: (80C) 338-4105 « Insight Electronics: (800) 677-7716 .J.1.T. Supply: (800) 246-9000« Sager Electronics: (800) 724-3780 « SEMAD (Canada): (800) 567-3623

BURR - BROWN?®
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What are we going to do with your
extra robots, Fenton?

play Corp., Boston, Mass., and is dis-
\ cussed in “Interferometric modula-

Maybe a small college football team s—— .
e tion: A MEMs-based technology for

reflective flat-panel displays.” The au-
thors came up with a micromachined,
deformable optical cavity whose re-
flected color changes with the applica-
tion of a voltage. Known as an inter-
ferometrie modulator (IMod), the
display can achieve switching speeds
of greater than 50 kHz, and a promi-
nent hysteresis. Experimental models
of the IMod suggest the potential for
greater than 80% reflectivities, and
contrast ratios of greater than 40:1.
With this performance, the display
shows promise for use with video-rate,
full-color reflective FPD’s.

This MEMs-based display technol-
ogy, which addresses many of the
shortcomings of other MEMs modula-
tors around today, relies on the phe-
nomenon of interference to alter the
color of reflected light (Fiig. 3). It con-
sists of a self-supporting, deformable
membrane and a thin-film stack, both
residing on a transparent substrate
which acts as the mirrors of an opti-
cally resonant cavity. When a voltage
is applied, electrostatic forces are pro-
duced that cause the membrane to col-
lapse. This reaction causes in a change

Turn your excess inventory into a in the color of the reflected light,
b ial break and hel which is determined by the distance
substantial tax break and help between the membrane and the stack.
send needy kids to college as well. Since the device operates in a bi-

nary fashion, it can easily switch from
one color to another, or from one color

Call for your free guide to learn how to black. To achieve a full-color display,

. ] . three sets of IMods are needed, with

donating your slow moving inventory can dimensions selected to allow red-
mean a generous tax write off for your company. black, green-black, and blue-black

switching respectively. Arranged in
RGB stripes, the color white can be

~ achieved by an additive mixture of all

Call (708) 690-0010 three stripes. Also, true-black and

Peter Roskam white displays are possible by combin-
ing alternating sets of IMods.

Executive Director For further information regarding

the SID 1997 Conference, contact
Mark Goldfarb of the Palisades Insti-
tute for Research Services Inc., 1745
Jefferson Davis Hwy., Suite 500, Ar-

lington, VA 22202; (703) 413-3891; fax
— A (703) 413-1315.

P.O. Box 3021, Glen Ellyn, IL 60138
FAX (708) 690-0565 g?c‘:]XALUABLE CIR(;I{;P;
MODERATELY 539

Excess inventory today...student opportunity tomorrow SLIGHTLY 540




A/D Converter Solutions

AX A/D Gonverters Offer Speed,
Resolution, Low Power Options
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ADS1212/ADS1213
A Winning Solution for IPC Applications Key Specifications

ADS1212 and ADS1213 are complete, wide dynamic range, 22-bit
delta-sigma converters operating from a single +5V supply. ADS1212
is a single channel A/D; ADS1213 is a 4-channel multiplexed version.
Both include a flexible synchronous serial interface which is
SPI compatible, and a 2-wire mode for low-cost isolation.
Burr-Brown’s proprietary “Turbo” modulator mode of operation
allows the ADS1212 and ADS1213 to achieve effective resolutions of
16 bits at a sample rate of 1kHz. Effective resolution of 22 bits is
achieved by using a low-noise input amplifier at conversion rates up
to 10Hz. Vg generated from Vi allow drift characteristics to track
over temperature thus providing high accuracy for the complete
application over temperature extremes found in industrial environments.

« Differential Inputs

« Internal or External Reference
« 20 Bits Effective Resolution at 10Hz: 16 Bits at 1kHz

« Package Options:
ADS1212—18-pin DIP, 18-lead SOIC
ADS1213—24-pin DIP, 24-lead SOIC, 28-lead SSOP

* ADS1212 is priced from $7.25 in 1000s;
ADS1213 from $8.15 in 1000s

INL DNL Resolution
Model (%FSR) (Bits) (Bits at 10Hz)
ADS1210  +0.0015 No Missing Codes 24
ADS1211 +0.001