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greetings

From the General Chair

he Denver 2002 Symposium Committeewel comesyou totheMicr oglectronicsGold

Rush atthe 35" International Symposium on Microelectronics. TheIMAPS 2002 Steer-

ing Committee and the Rocky Mountain Chapter membersare proud to sharewithyou
thebeauty and grandeur of Colorado, an IMAPS Technical program that exceedsyour expectations
and an Exhibition highlighting thelatest in Material sand Equipment. We hope that you spent the
Labor Day weekendin Colorado. If not, take sometimeafter the show to enjoy someof the beauty and
grandeur of the Colorado Rocky Mountains. Y ou can hike, bike, fish, play urban cowboy at adude
ranch, attend a Col orado Rookies Baseball game or enjoy Colorado’ smany Narrow Gage Train Ad-
ventures. Bring thefamily out and enjoy Colorado. | recommend you spend as much timeenjoying
Colorado asyou can spare.

Weareall fortunatetowork in atechnol ogy areathat drivesasignificant and increasing portion of

theindustrial world’ seconomy. The Denver Symposiumisdesigned to maximizeyour opportunity to

gainknowledgeinmany areasof advanced microel ectroni cspackaging and systemtechnol ogies. We
encourage you toMine Denver 2002 Technical Program and Exhibition. The Professional Development Coursesoffer many of the
excellent coursesthat IMAPS presented inthe past yearsand we have broadened the program with several New Courses. Courseswill
beheld on Tuesday and Friday. Thesecoursescover abroad spectrum of microel ectronicspackaging and systemtechnologies. The
Technical Program contains 22 Technical Sessions, Marketing Forum and Poster Session. Thisisyour opportunity totalk tothe
expertsabout your individual concernsand problems. | encourageyou to bug those authorswith questionsafter their presentations.
The Leading Manufacturerswill bedisplaying thelatest in Material sand M anufacturing Equipment at the Exhibition. Visitthemand
seethe material and equipment sol utionsyou need now. Challengethe exhibitorswith your future requirements.

Takethetimeto dialog with your colleaguesfrom around theworld who are working with these technol ogiesin many industries.
Professiona sfrom Automotive, Optoel ectronics, High Frequency, Microwave, Medical, Security and many moreindustriesare here.
TheWel come Reception providesapl easant | ocation where you can meet ol d friends, and talk with colleaguesfrom around theworld
in an atmosphere conduciveto relaxation and conversation. Learn about | eading edge advancements, new materialsand process
improvementsthey are using to solve current problems, and to provide solutionsfor many new challenges. Discover thelatestin
Process Control, new material s and | eading edge M anufacturing techniquesto realize those new challenges. Mine Denver 2002
Technical Program and Exhibition for the sol utionsyou need for future products.

The AwardsCeremony honorsmany of thelMAPS membersand | M APS Corporate Memberswho contributed so much tothe Society
over many years. We encour ageyou to attend thisspecial recognition ceremony. We owemany of these | ndividualsand Companies
agreat deal of thanksfor their contributionsto the Microel ectroni cs Packaging and System Industries. Thisisour chance asa Society
and you asanindividual to say“ Thanks.”

Review thisbrochure carefully for your areas of interest; we know you will be busy. Learn more about the Technical Sessions,
Professional Devel opment Courses, Committee M eetingsand Special Events, just turnthe pages. ThisFinal Program containsa
wealth of information that coversall of the eventsto be held during theMicr oelectr onicsGold Rush. Takeadvantage of the Sidney
J. Stein Educational Foundation Golf Tournament and Silent Auction and the Spouse/Guest Program. Thank you for joiningtheDrehle
Desperadoes at the Microelectr onics Gold Rush and MineDenver 2002.

James R. Drehle

Agilent
jim_drehle@agilent.com
IMAPS2002 Generd Chair



From the Technical Chair

Symposium on Microelectronics. IMAPS 2002 not only bringsyou 17 professional

devel opment coursestaught by leading industry professional's, but will also present 120
original papersfromall over theworld. Inaddition, therewill be 30 interactive poster presentationsfor
youto seeand meet the presenters.

I tismy pleasuretowelcomeyouto Denver, Colorado for the 35th International

Y ear after year, IMAPSdeliversunmatched quality of papersand presentations on new and emerging
technologies. Thisyear’sconference hasastrong line-up of papers focusing on the more well-
established topi cssuch ashybrid microel ectronics and surface mount technol ogy, but al so presentations
focusing onthenew and emerging topicssuch as: | ead-free sol dering, precision opto-el ectronic assembly
and packaging, the state-of-the-art in MEM S technologies, wireless applications, high density
interconnection, integrated passivesand much more.

Thanksfor joining usinthemilehigh city. We'vegot agold mine of information for youto discover.
Alongwiththeexceptional technical program, pleasetake advantage of the networking opportunitiesand spend somequality timewith
your peers.

Enjoy your stay in Denver!

Richard Charhonneau

StorageTek
ChabRA@LOUISVILLE.STORTEK.COM
IMAPS 2002 Technica Chair




message

WELCOME TO IMAPS 2002

From the President

el cometo Denver and the Rocky Mountaing!
Jim Drehle, Rick Charbonneau and the entire 2002 Symposium Commit-
teetirelessly assembled one of the strongest technical programsin sev-
era yearsby selecting amere40% of the abstracts submitted for actual presentation
at the symposium!

I am proud to be one of the few IMAPS Presidents to see the International
Microel ectronics Symposium and Exhibition held in thecity wherel live. Denver
displaysmany of the best attractions of the American West; beautiful blue skies, an
awesome skyline dominated by the Rocky M ountains, and themost incredible (and
changeablel) weather intheworld. Whilein Denver seewhereyour money comes
from (the Denver mint), the homeof the* UnsinkableMolly Brown” (one of thefew
survivorsof the Titanic) and thearenasof Colorado’ sprofessional sportsteams, the
Denver Broncos(MileHigh Stadium), Colorado Avalanche (The Can!) and Colorado
Rockies. Baseball’ sRockieseven play theweekend following the symposium, so
stick around and catch agameat CoorsField!

Thesurrounding areaoffersthe Garden of the Gods, the Pro Rodeo Hall of Fame, NORAD and Pikes Peak to the south
inColorado Springs. And University of Colorado, Boulder, Rocky Mountain National Park and Long’ speak to thenorth
inBoulder and EstesPark. The Great Plainsto the east and world famousski resortsVail and A spentothewest, both
beautiful insummer aswell. Don’t forget to try somebuffalo primerib, elk medallions, pheasant, rattle snake or Rocky
Mountain oystersat one of thelocal restaurantsto pick up aflavor of our local cuisine.

With special attractions at the symposium in the areas of automotive electronicsand MEM S along with new and
innovativematerials, processes, equi pment and technol ogiesavailablefor your product creations, theIM APS National
Symposium in Denver should prove one of the best yet! Mine Denver for the solutionsyou need and relax alittle
afterwards.

TharsGOLD inthemthar hillst And Ag, Pt, Pd, Ni, Ru, Cu, Mo, W, In, Pb, Sn, Ti, Nb, ... aswel |11

Charles E. Bauer

President, IMAPS
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committee meetings
and Special events

Tuesday, September 3

Foundation Golf Tournament 6:45a.m.-4 p.m. Adam’s Mark Hotel: Lobby
PDC Reception 5p.m.-6p.m. CCC: A207
Welcome Reception 6:30 p.m.-8 p.m. Adam’s Mark Hotel: Plaza Ballroom

Wednesday, September 4

MMRC Steering Cmte. 7am.-8a.m. CCC: Al02
Student Booth Judging 9a.m.-11lam. CCC: Exhibit Hall A
Awards Ceremony 11:40 a.m.-12:15 p.m. CCC: Exhibit Hall A
Lunch in the Exhibit Hall (All Attendees) 12:15p.m. - 2:30 p.m. CCC: Exhibit Hall A
Annual Business Meeting 1:45p.m.-2p.m. CCC: Exhibit Hall A
Press Conference 2:30p.m.-3:15p.m. CCC: A103
Student Panel Discussion 3p.m.-4:30 p.m. CCC: A112
Student/Industry Reception 4:30 p.m.-5:30 p.m. CCC: A112
Thursday, September 5

cl 7am.-8:30a.m. CCC: A102
Student Plant Tour 8a.m.-11:30a.m. Adam’s Mark Hotel: Lobby
Chapter Leadership & Student Chapter Advisors 9a.m.-10a.m. CCC: Al01
Foundation Trustees 10a.m.-Noon CCC: A102
International Leadership 10a.m.-Noon CCC: Al04
Friday, September 6

2003 Symposium Committee Meeting 9:30a.m.-10:30a.m. CCC: Al01
Exhibitor Wrap-up 10:30a.m.-11:30 a.m. CCC: Al112
Technical Committee Luncheon (Invitation Only) Noon -1:30 p.m. CCC: Al103

Welcome Reception

Tuesday, September 3
at the
Adams Mark Hotel
6:30 PM — 8:00 PM

Plaza Ballroom

Pleasejoin us for the Microelectronics Gold Rush Welcome Reception as you prepare to Mine Denver 2002 and
experience all the latest developments in Microelectronics and Packaging. Enjoy an evening of excellent food and
refreshments, meet friends and colleagues, make new acquaintances, and carry on quiet conversations. If you prefer
to limber up your joints before heading off on your gold mining adventure, you are welcome to join in with the Stanleytones
as they strum and pick bluegrass music throughout the evening. Whatever your preference, we look forward to seeing
you and hope to get you started along a rewarding path to your own gold mine.

May the paymaster visit you often during your visit to Denver!

Eric D. Underwood

JLRTheEngineering SolutionsCo.
eunderwood@jlrcom.com
IMAPS2002 ArrangementsChair



general information

IMAPS Show Management

Tuesday - Friday CCC: A109
(703) 919-5716 I MAPS
Annual Business Meeting

Press Room

Wed. & Thurs. 8a.m.—-5p.m. CCC: Al03

Friday 8a.m.—Noon CCC: Al03 Wednesday’ September 4
Speaker Ready Room 1:45 pm - 2_pm

Tuesday 8am.—4p.m.  CCC:A212 Colorado Convention Center

Wed. & Thurs. 7am.—5p.m. CCC: A212 ihi

Friday 7 a.m.—Noon CCC: A212 Exhibit Hall A
Speaker Breakfast Change f’f Officers

Wed. -Friday ~ 7am.—8am.  CCC:A214 Presidents’ Messages to

the Membership

Registration Annual Business Meeting

Tuesday 8a.m.—4p.m. CCC: Lobby A

Wednesday 7am.—6p.m. CCC: Lobby A

Thursday 7a.m.—5p.m. CCC: Lobby A

Friday 7a.m.—Noon CCC: Lobby A

Friday (PDC) 1lam.—-6p.m.  Adam’sMark

Hote MEMS ATW

Exhibit Hours Packaging of MEMS and Related

Wednesday 9am.—6p.m.  Exhibit Hall A Micro Integrated Nano Systems

Thursday 9a.m.—-5p.m. Exhibit Hall A

Friday 9a.m.-Noon Exhibit Hall A
Exhibitor Lounge September 6-8, 2002

Wed. - Friday ALL DAY Exhibit Hall A Adam’s Mark Hotel

Proceedings Pick-up Registration Opens at 11 AM

Pick-up your Symposium Proceedings (Book & CD-ROM) at
the IMAPS Membership Booth. Chairs:
Ajay P. Malshe & William D. Brown,

University of Arkansas

Refreshments & Lunch Break

Wednesday through Friday all refreshment breaks will be lo-
cated at Café IMAPS in Exhibit Hall A. A buffet lunch will be
served on Wednesday in Exhibit Hall A for all attendees.

Spouse/Guest Program

Wednesday, September 4 and Thursday, September 5, Spouse/
Guest Tours will depart from the Adam’s Mark Hotel. On
Wednesday the bus departs at 10 a.m. and returns at approxi-
mately 4 p.m. On Thursday the bus departs at 9 a.m. and re-
turns at approximately 5 p.m.

IMAPS Refreshment Breaks

sponsored by:

Foundation Golf Classic

Tuesday, September 3rd.

Arrowhead Golf Club - Littleton, CO.

Bus departs Adam’s Mark Hotel front entrance at 6:45 a.m.

AMI/Presco
Chip Supply, Inc.
Seagate Technology




Symposium sponsors

4 IMAPS 2002 Corporate Sponsors

Aisle Signs : Bus Sponsor
Kyocera America Agilent Technologies, Inc.
Internet Cafe Exhibit Hall Luncheon

ANSYS, Inc. : Laserage Technology Corp.
Hewlett-Packard :

International Reception

Logo Bags NanoPierce Technologies, Inc.

MRSI

President’s Party
Badge quder Lanyf_ir_d_s : Amitron/Anaren Microwave
SEFAR America/MEC Division : Hereaus Incorporated - CMD

-

Exciting New Feature...

IMAPS 2002 will inaugurate the first
“IMAPS Internet Cafés”

Visit them both and
get on-line with IMAPS!

(=====)

- 6 PC stations with high-speed Internet connections, so you
can surf the web or check your e-mail within seconds.
- 2 convenient locations to better serve you.

featuring:

Registration Area Internet Café sponsored by
ANSYS, Inc.

Exhibit Hall Internet Café sponsored by

Hewlett-Packard




Sidney J. Stein Educational Foundation

to benefit the

in excess of $50 with the item going to the highest bidder.

Raffle and Auction

Sidney J. Stein Educational Foundation

New this year at IMAPS 2002 will be a Raffle at the Welcome Reception. Attendees may
buy tickets for $1 and place them in a basket in front of the item they wish to take a
chance on. A drawing will be held for each item and the person with the corresponding
numbered ticket will take that item home. Items in the Raffle will have a top value of
$50. A “live” Auction will take place at the Symposium and will feature items with a value

Auction Donations as of July 26:

Steve Capp, Laserage Technology Corp.
Item: (1) Visioneer One Touch 8100 Scanner
Value: $100.00

Peter Sexton, Metalor Technologies :
Weekend or 5 day week, 2 br/2bath condo May - Oct., -
Killington, VT :

Art Dobie, Sefar America - MEC Division
DVD player, gift cards Home Depot, Blockbuster, etc.

Art Dobie, As an individual member, Fellow of the
Society, IMAPS
Walkman-type CD player

Maris Listello, Reed Business
EP&P canvas organizer attache case

Donna Schupack, Gannon & Scott
Gift certificate for 2 - 2 Ib lobsters

Roger Underwood, CCT Laser Services
2 bottles of Dom Perignon champagne
Estimated value: $125.00 per bottle

Joe McCabe, Epoxy Technology
Dinner for two

Robert Slack, Gerb Refining Corp.
Gold coin pendant on a 14KT chain

Cynthia Rapina, Sabin Metal
2 dozen golf balls

Gary Hemphill, Technic Inc.
2 bottles of wine

James R. Drehle,Agilent
2 bottles of wine

f Golf Hole Sponsors

AMI/Presco
Accu-Tech Laser Processing
Chip Supply, Inc.
Coorstek

Metech, Inc./Lord Corp

Shoei Electronic Materials
Technic, Inc.

DuPont Microcircuit Materials
Emerson and Cuming/National Starch & Chemical
Metalor Technologies USA

Midas Vision Systems, Inc.
Presidio Components, Inc.

~

, Inc.

Inc.




awards

2002 IMAPS AWARDS CEREMONY

Wednesday, September 4
11:40 AM - 12:15 PM
Colorado Convention Center
Exhibit Hall A

I would like to extend a welcome to all of you to attend this year’s IMAPS Awards Ceremony. Each year
IMAPS goes through a rigorous selection process to identify those members of the Society who have exhibited
extraordinary support of IMAPS through technical and societal activities. We will award the Daniel C. Hughes,
Jr., Memorial Award (highest award the Society presents to an individual), the Corporate Recognition Award,
the William Ashman Memorial Award, the John A. Wagnon Technical Achievement Award, and Fellow of
the Society. This year IMAPS added a brand new International Award for an individual who has provided
significant international technical and/or leadership contributions to the electronics packaging industry, while
participating and demonstrating support of IMAPS International activities.

1 The Society will also recognize the best Paper of the Symposium (IMAPS 2001) and Best Paper of Conference
(International Conference on Advanced Packaging and Systems).

This is your opportunity to thank not only these individuals and companies but to thank the 2002 Symposium
Committee, and all of the companies that have supported IMAPS 2002 as sponsors.

The ceremony will take place in Exhibit Hall A. Lunch will be served in the Exhibit Hall right after the
ceremony. Please come join us in recognizing the achievements of the award winners as their dedication is
an integral part of the IMAPS success story.

Greg Caswell

XeTd
IMAPS 1t Past President

IMAPS Executive Council
and the
IMAPS 2002 Denver Symposium Committee
Congratulates
all

Award Winners!

7
.




IMAPS 2002 Society Awards
Danid C. Hughes, Jr. Memorial Award

presentedto
Rao R. Tummala, Ph.D.

For Significant Technical Contributionsto IMAPSinthefieldsof Materialsand Processesfor Advanced Ceramic Packaging, Flip Chip
Technology and I ntegrated Passives; commitment to the development of studentsin theindustry; and commitment to the Society in
the capacity of President, Technical VicePresident, and I nternational Vice President, advancing both the Technical Scopeandthe

Membership Programsof the Society.

John A. Wagnon Technical Achievement Award
presentedto

Theodore G. Tesser, Ph.D.

For advancing the state-of -the-art in Chip Scal e Packaging, Wafer Level CSPand High Density I nterconnect.

William D. Ashman Memorial Award
presentedto
Leonard W. Schaper, Ph.D.

For outstanding contributionsto thefield of Electronic Packaging, particularly advancesin board, module, and chip package power
distribution and decoupling capacitor design, leading to higher performance system designs.

Fellow of the Society

presentedto
K aoru Hashimoto

Herbert Neuhaus, Ph.D.
Stanidaw Nowak

For significant and continuing contributionsto IMAPS over the course of many years.

Corporate Recognition Award
presentedto
Semi Dice, Inc.

I n appreciation of dedicated serviceand in recognition of outstanding contributionsto theadvancement and successof IMAPS
through continued financial support of the Sidney J. Stein Educational Foundation; corporateinvolvement withtheMMRC and
involvement with the Known-Good-Dieissuethat hasadvanced awareness of Flip Chip Technology inthe microel ectronicsindustry.

I nter national Award
presentedto
Hans O. Danielsson, Ph.D.

Inrecognition of long-term continuing techni cal and organizational work significantly contributing tothe I nternational growth of the
Society.



awards

Best Paper of the Symposium

WP2: Integrated Passive Technology with PWB & Thin Film Processing for
RF and High Speed Applications (R. Heistand & T. Lenihan)

Thin Film Capacitors Embedded into High Density Printed Circuit
Boards

Angus |. Kingon, Taeyun Kim, Paula Vilarinho, Jon-Paul Maria, North Caro-
lina State University; Robert T. Croswell, Motorola Advanced Technology
Center

Outstanding Papers

TP1: Recent Development in Wafer Level Chip Scale Packages (M. Gerber &
M. Toepper)

On-Wafer Process for Stress-Free Area Array Floating Pads
Raymond A. Fillion, Robert J. Wojnarowski, Herbert Cole, Glenn Claydon,
GE Corporate R&D

WP3: Cu Wirebond and Reliability (M. Sheaffer & R. Keusseyan)

Wire Bonding to Advanced Copper-Low-K Integrated Circuits, the
Metal/Dielectric Stacks and Materials Considerations

George G. Harman, Christian E. Johnson, NIST

Best of Session

TAL:MEMS in Aerospace and Aeronautics Applications (J. Champion)
Micro-Scale Avionics Thermal Management
Matthew E. Moran NASA Glenn Research Center

TA2: Next Generation Manufacturing Technology (N. Cavanah & T. Baum)
Zero Shrink Process for Cost Sensitive High Volume LTCC Applica-
tions

Mike F. Barker, Rick Draudt, DuPont Microcircuit Materials

TA3: Microfabrication (J. Jayaraj)

Large Suspended Bond-wire High Q Solenoid-type Inductors and
SrTiO, Thin Film Capacitors for Wireless Applications

Jae Y. Park, Yun S. Eo, Jong U. Bu, LG Electronics Institute of Technology;
Kye I. Jeon, RF Core Co. Ltd.

TA4: HD Organic Board Technologies (R. W. Johnson)

High Density Wiring Substrate with Molded Polymer-Core Bumps
for Flip Chip CSP

Midori Kobayashi, Yasukazu Kishimoto, Toshiba Chemical Corporation;
Kazuhito Higuchi, Susumu Kimijima, Toshiba Corporation

TP1: Recent Development in Wafer Level Chip Scale Packages (M. Gerber &
M. Toepper)

On-Wafer Process for Stress-Free Area Array Floating Pads
Raymond A. Fillion, Robert J. Wojnarowski, Herbert Cole, Glenn Claydon,
GE Corporate R&D

TP2: Wideband Materials Characterization for RF, Microwaves, and Wireless
(M. Stein & P. Barnwell)

High Dielectric Constant Materials Development for LTCC

Mike Lanagan, Dean Anderson, Amanda Baker, Juan Nino, Steve Perini,
Clive Randall, Tom Shrout, Hiro Sogabe, Hyuk-Joon Youn, The Pennsylva
nia State University

IMAPS 2001 Best Paper Awards

TP3: Materials (H. Neuhaus & S Bagen)

Screen-Printed Pb(Zr, Ti)O, Thick Films for Ultrasonic Medical Im-
aging Applications

Marija Kosec, Janez Holc, Josef Stefan Institute; Franck Levassort, Louis
Pascal Tran-Huu-Hue, Marc Lethiecq, LUSSI/GIP Ultrasons

TP4: Thermal Management (A. P. Malshe & T. Railkar)

Failure Mechanisms in High Power Optical Device Packaging: Semi-
conductor Laser Diodes — A Case Study

Ajit R. Dhamdhere, Ajay P. Malshe, S. N. Yedave, W. F. Schmidt, W. D.
Brown, University of Arkansas, John Morales, Coherent Semiconductor Inc.

TP5: High Density Packaging (R. Chanchani & S. Popelar)

A Multi-Layer Thin-Film MCM-D QPSK Modulator for VSAT Appli-
cations

G. Carchon, K. Vaesen, S. Brebels, W. De Raedt, E. Beyne, IMEC; P. Van
Loock, Alcatel Bell Space; B. Nauwelaers, K.U. Leuven

WAL: High Density Packaging for Portable Terminal Equipment in Japan
(Y. Shimada & C. Bauer)

High Density Packaging using Flip Chip Technology in Mobile Com-
munication Equipment

Kazuto Nishida, Kazumichi Shimizu, Takashi Yui, Hajime Honma, Nobuya
Matsumura, Matsushita Electric Industrial Co., Ltd.; 1zumi Okamoto,
Matsushita Electronic Components Co. Ltd.; Kouji Abe, Kouzou Takada,
Tomiyo Ema, Matsushita Communication Industrial Co., Ltd.; Hideo Koguchi,
Chie Sasaki, Nagaoka University of Technology

WA2: Integrated Passivesin LTCC for RF, Microwaves and Wireless (J. Gipprich
& F. Barlow)

Glass-Ceramic Module for 60GHz-Band Wireless Communication
Systems

Kazuhiro Ikuina, Takeya Hashiguchi, NEC Corporation; Kenichi Maruhashi,
Masaharu Itoh, Keiichi Ohata, Photonic and Wireless Devices Research
Laboratories

WA3: Advanced Wirebond (L. Levine & W. Greig)

Fine Pitch 2¢ Bond Evaluation for PBGA Packages: Process Capabil-
ity and Reliability Assessments

Tu Anh Tran, Burt Carpenter, Lois Yong, Greg Ridsdale, Dennis Ravenscraft,
Fuaida Harun, Edwin George, Motorola Semiconductor Products Sector

WA4: Power Packaging (D. Hopkins & D. Kellerman)

Thick Silver Tape in Low Temperature Cofire Ceramic (LTCC) for
Thermal Management

Peng Wang, W. Kinzy Jones, Yanging Liu, Florida International University

WP1: Reliability of Novel CSP Structures (E. Vasvary & J. Cook)
Reliability Design and Experimental Work for Mirror Image CSP
Assembly

Dongji Xie, Sammy Yi, Flextronics

WP2: Integrated Passive Technology with PWB & Thin Film Processing for
RF and High Speed Applications

Thin Film Capacitors Embedded into High Density Printed Circuit
Boards

Angus |. Kingon, Taeyun Kim, Paula Vilarinho, Jon-Paul Maria, North Caro-
lina State University; Robert T. Croswell, Motorola Advanced Technology
Center

WP3: Cu Wirebond and Reliability (M. Sheaffer & R. Keusseyan)

Wire Bonding to Advanced Copper-Low-K Integrated Circuits, the
Metal/Dielectric Stacks and Materials Considerations

George G. Harman, Christian E. Johnson, NIST

continued on page 15



WP4: Lead Free Solders (R. W. Johnson & H. Neuhaus)

Solder Joint Reliability of BGA Package with Sn-Bi System Solder
Balls

Toshiya Akamatsu, Yasuo Yamagishi, Fujitsu Laboratories Ltd.; Kazuyuki
Imamura, Osamu Y amaguchi, Masaharu Minamizawa, Fujitsu Limited

THAL: Flip Chip (A. Srandjord & P. Garrou)

Lead-Free Solder Bump Technologies for Flip-Chip Packaging Ap-
plications

Zaheed S. Karim, Advanced Interconnect Techonology Ltd.; Rob Schetty,
Shipley LLC

THA2: Modeling & CAD (L. Nguyen & R. P. Selvam)

Computer Modeling to Optimize the Heat Removal Capacity of the
Micro-Jet Array

R. Panneer Selvam, Yangki Jung, Joseph Khater, S. Ang, A. Elshabini,
University of Arkansas

THAS: Photonics (M. Wernle & P. Zulueta)
Optical Leak Testing of Hermetic Packages
John W. Newman, NorCom Systems Inc.

THA4: Advanced Thick Film Materials Technologies (H. Kellz & M. Ehlert)
The Mechanism and Prevention of Conductor Fracture on Printed
Multilayer Ceramic and Low Temperature Co-fired Ceramic (LTCC)
Substrates

Jiming Zhou, Stephen Tsai, Jerry Badgett, Christine Coapman, Delphi Delco
Electronics Systems

ICAPS 2002 Best Paper Awards

Best Paper of the Symposium

Session 7: High Density Packaging (L. Schaper)

Wafer Applied Underfills for Flip Chip Assembly

R. Wayne Johnson, Qing Wang, Fei Ding, Renzha Zhao, Auburn University;
Larry Crane, Mark Konarski, Erin Yaeger, Afranio Torres, Rebecca Tishkoff,
Paul Krug, Steve Bauman, Loctite Corporation; Marc Chason, Jan Danvir,
Nadia Yala, Jing Qi, Prasanna Kulkanari, Motorola ATC

Outstanding Papers

Session 4: System Application (P. Zulueta & K. Steeves)

An Implementation of the GeoMat Design Methodology: Designing
a Low-Cost Metal Laminate Integrated Duplexer/Antenna System
Ron J. Barnett, GeoMat Insights; Lou Manzione, Bell Labs, Lucent Tech-
nologies; Hui Wu, Big Bear Networks

out of your day - | have a suggestion . . .

It is my great

I look forward to seeing you at this special event.

Michael P. O’Neill
Marketing Forum Chair

IMAPS MARKETING FORUM

You’re a microelectronics marketing professional. A salesperson. An applications engineer. You’ve just completed booth
duty Wednesday morning, first day of the show. You're feeling pretty good about the contacts that you made, and nailed
down a commitment from a longtime customer pursuit. Ahhh, the show is paying for itself. What to do now? Time to do
email? Walk the show? Get a beer? Maybe lunch? See Denver? Watch a soap on the tube? | have a much better idea . . .

You’re an exhibits attendee. Someone gave you a free pass to the exhibits. You’ve walked the show, shopped around and
picked up some literature on some equipment and materials you need. You saw your competitor is introducing a new
product — “hey, | did that 5 years ago!” You wished you paid for the full symposium but your boss said “no way”. You really
would like to get a quick overview of what’s happening in this industry without breaking the bank. So you need to get more

You’re in management. The darn economy is just not cooperating. You’ve done analysis after analysis, forecast after
forecast. Conclusion — you have no clue what is going to happen. You need your job — a job. You’re thinking you need
some new ideas, some insight, something to verify your thinking. I’'ve got a resource for you to consider . . .

pleasure to welcome IMAPS 2002 attendees to the IMAPS Marketing Forum, being held Wednesday
September 4, 2002 from 2:30 PM until 5:30 PM in the Colorado Convention Center Rooms 202 & 204. The forum is FREE
(yes, | said FREE) to all IMAPS 2002 attendees and is sponsored by the Microelectronics Marketing Research Council
(MMRC). This forum has been designed to inform attendees of key market trends impacting several markets and technologies
of interest to IMAPS attendees. These invited speakers are a dynamic group of industry experts. At the conclusion of the
presentations, a panel discussion will look to challenge the speakers and the audience to discuss and debate their views on
the current and future state of various segments of the microelectronics market. See page 22 for session outline.




student activities

Students, no relaxing at the Microelectronics Gold Rush! It's nottoo late to participate in these exciting, mind-stretching
activities scheduled from Tuesday through Friday, September 3 - 6.

Professional Development Course

IMAPS is offering a free students-only half-day Professional Development Course (PDC). The course, entitled Microelectronics
Systems Packaging: Careers, Technologies and Markets will be presented on Friday, September 6 from noon to 3 pm at the
Adam’s Mark Hotel. To register, please visit the IMAPS registration area.

Student Chapter Booth Competition

Wednesday morning, from 9 am - 11 am a panel of judges will evaluate the Student Chapter booths on several criteria, including
general appearance, display diversity (curriculum, activities, and projects), technical knowledge, and overall exhibit
professionalism. The Best Student Chapter Booth will be announced at the Student/Industry Reception.

Best Student Paper

Student papers will be evaluated on technical knowledge, presentation skills, written manuscript, and audience interaction. A
Best Student Paper will be selected and the winning student will receive a certificate and recognition in Advancing
Microelectronics.

Student/Industry Panel

The Student/Industry Panel is your chance to learn career development insights from top-level industry professionals. The
Panel will be conducted on Wednesday afternoon from 3:00 to 4:30, in Room CCC: A112. Professionals from the electronics
and optical networking equipment industries, industry recruiters, and engineering educators will describe and discuss how
their education, interests and career experiences led to their current positions. Students will also learn current industry
expectations and what they should be doing now for their long-term career development. Panel participants include: Andrew
Goldstein, Network Photonics; Keith Baumgardner, Intel; Dr. Renjeng Su, University of Colorado at Denver; Dr. Jennie S.
Hwang, H-Technologies Group; and Chuck Bauer, TechLead Corporation. Each panelist will speak for 10 — 15 minutes,

followed by a Q & A session.

Student/Industry Reception
The Student/Industry Reception will immediately follow the Student/Industry Panel. Students will have the opportunity to
network one-on-one with the industry panelists and each other. Refreshments will be served.

Student Plant Tours

On Thursday morning we’'ll hop a bus and head for Longmont and Boulder to get a look at the Colorado photonics industry.
We'll tour the Colorado Advanced Photonics Technology (CAPT) Center and Picolight. The CAPT Center delivers prototyping,
precision metrology, environmental testing, and use of photonics equipment and facilities for photonics industry clients.
Picolight designs, manufactures and delivers high-speed optical subsystems to original equipment manufacturers (OEMs) of
telecom switch, storage area, enterprise and metro/access network equipment. Bus will depart from the lobby of the
Adam’s Mark Hotel.

Employment Center

An Employment Center will be offered at the IMAPS 2002 Symposium. The Employment Center will post job openings
(including internships), collect resumes, offer on-site interview space and help schedule interviews at the employer’s request.
At your request, each resume submitted will be entered into the IMAPS Online Marketplace. Take advantage of this no fee
service; it's a great way to gain immediate face-to-face contact with potential employers. Tables will also have company
literature available. See page 17 for additional information.

Questions: Jim Leonard, Student Activities Chair or Doug Paul, IMAPS Staff, at the IMAPS Membership booth.

Student/Industry Panel & Reception

Wednesday, September 4, 2002
3 pm-5:30 pm
CCC: Room Al112




IMAPS 2002 Introduces the Employment Center
It is with great pleasure that IMAPS 2002 will provide for the first time, an Employment Center. Given the current market
conditions, can you not afford to have your resume updated and potentially available? Take advantage of this no-fee service; it
is a great way to gain immediate face-to-face contact with potential employers/employees.
The Employment Center posts job openings, collect resumes, offers on-site interview space and helps schedule on-site interviews
at the potential employer’s request. Postings may be internships or anything from entry level to executive management. Your
resume will only be submitted to those companies you apply for and will be kept confidential. If you request after the convention,
we can also post your resume on the IMAPS Online Marketplace web service.
The Employment Center is located in Room A111 of the Colorado Convention Center.
It’s on your way to the exhibits, so stop by to post a job, peruse the postings or just to say Hi!

Employment Center Hours (Open half hour past exhibits):

Wednesday, September 4% - 9:00 a.m. —6:30 p.m.
Thursday, September 5" - 9:00 a.m. —5:30 p.m.
Friday, September 6" - 8:00 a.m.—12:30 p.m.

Student Plant Tour
Thursday, September 5

 Colorado Advanced Photonics Technology Center (CAPT)
* Picolight

Bus departs from Adam’s Mark Hotel at 8 am and returns
approximately 11:30 am

FOR STUDENTS ONLY! - FREE
PROFESSIONAL DEVELOPMENT COURSE

FRIDAY, SEPTEMBER 6
ADAM’S MARK HOTEL
ROOM: PLAZA COURT A
Noon - 3 PM

Microsystems Packaging: Technologies, Markets and Careers

Instructors: Prof. Rao R. Tummala, Petit Chair Professor, Director NSF-PRC, GRA Scholar, Georgia Institute
of Technology; Janet K. Lumpp, University of Kentucky; Leyla Conrad, Georgia Institute of Technology

This three-hour course will present the global microelectronics market, past and future technologies that
constitute this market, educational opportunities that are available and career prospects for a lifelong career
around the world in various industries.

17



PDCs

Tuesday, September 3

Professional Development Cour ses
(T1-T210), will beheld at the
Coalorado Convention Center (CCC)
9am-5pm

T1 - CCC: A202
Wire Bonding in Microelectronics

I nstitute of Sandardsand Technology

T2 - CCC: A204
Metal Plating for Electronics
Instructor: Michael
McChesney, Inc.

T3 - CCC: A206

Technology of Screen Printing
Instructors: Art Dobie, SEFARAmMerica&
Rudy Bacher, DuPont

T4 - CCC: A208
Implementing Microvias and Embedded
Passives

Instructor: Rolf E. Funer, Funer Associates -

T5 - CCC: A210

Advanced Organic Substrate Package
Design & Manufacturing for RF &
Broadband Applications

Instructor: Hassan Hashemi, Conexant Sys- :

tems, Inc.

T6 — CCC: Al102

Fundamentals of Fabrication and
Packaging of MEMS and Related Micro
Systems

Instructor: Ajay P. Malshe, Ph.D., Univer-

sity of Arkansas- HiDEC

T7 - CCC: A104

Flip Chip and CSP Technologies —
Constructions, Materials, Assembly and
Reliability

Instructor: R. Wayne Johnson, Ph.D., Au- -
. F2 — Plaza Court 2

. Advanced Materials for Microelectron-
ics, Optoelectronic and MEMS/MOEMS
- Packaging and Thermal Management -
. Instructor: Dr. Carl Zweben, Advanced :
. Packaging Materialsand CompositesCon- -
- sultant -

burnUniversity

+ T8 — CCC: A106
. Lead Free Soldering — Status Review
: and Process Challenges

- Instructor: Ning-Cheng Lee, IndiumCor- :
- poration of America

- T9—-CCC: A108

Design Failure Mode Effects Analysis for
- Reducing Design Defects

. Instructor: Mary McDonald, 1SO/QS Inc.

Instructor: George G. Harman, National -
- T10 — CCC: A110 :
' RF/Microwave Hybrids: Basics, Materials :
> and Processes
" Instructors: Fred D. Barlow and Aicha -

McChesney, - o Shaini, University of Arkansas

Tuesday Courses Only

PDC Refreshment Breaks
10-10:30a.m.and 3-3:30 p.m.
CCC: A207

PDC Luncheon
Noon—-1P.M.
CCC: A207

PDC Reception
5—6 p.m. = Tuesday, Sept. 3rd
CCC: A207

Friday, September 6

Professional Development Cour ses
(F1-F9), will beheld at the
Adam’'sMark Hotdl
Noon—6pm
Lunchat 11AM: PlazaBallroomA
(Fri. PDC Attendees/InstructorsONLY)

Process Engineering Fundamentals
Ingtructor: ThomasJ. Green, National Train-

- ing Center for Microelectronics

- F3 - Plaza Court 3
* Fundamentals of Hybrid Microelectron-
. ics

Instructor: Jerry Sergent, Ph.D.

I F4 - Plaza Court 4

- Integrated Circuit Packaging Trends and
- Assembly Options - Issues and Con-
cerns

* Instructor: WilliamJ. Greig, Greig Associ-
. ates

F5 — Plaza Court 5

I Low Temperature Cofired Ceramics

(LTCC)

- Instructors: Aicha Elshabini and FredD.
: Barlow, University of Arkansas

- F6 — Plaza Court 6
; Microelectronic Thermal Management
> Instructor: Al Krum, Consultant

1/2 Day Courses: F7 - F9

- F7 - Plaza Court 7

: Noon-3p.m.

- Lead-Free Solders — Technology,

* Selection and Applications

- Instructor: Dr. Jennie S. Hwang, H-Tech-
- nologies Group, Inc.

- F8 - Plaza Court 7

- 3pm-6pm

: Solder Joint Reliability - Manufacturing

- Perspectives

. Instructor: Dr. Jennie S. Hwang, H-Tech-
- nologies Group, Inc.

. F9 - Plaza Court 8

> Noon-3p.m.

- Microsystems Packaging: Technologies,
Markets and Careers

* Instructors: Prof. Rao R. Tummala, Petit
- Chair Professor, Director NSF-PRC, GRA
- Scholar, Georgialnstitute of Technology;
- Janet K. Lumpp, University of Kentucky;
- LeylaConrad, Georgialnstitute of Technol-

- 0gy



tec h n i Cal p rog ram Wednesday, September 4, 2002

Wednesday, September 4

WAL - Room A209

High Density Substrates & Boards
Chairs: Rajen Chanchani, Sandia National
Laboratories; Andrew Strandjord, 1C
Interconnect

8 am - 11:25 am

Several advanced, high density substrate and board
technologies will be presented. Some of the inno-
vative technologies that will be included are ad-
vanced boards with liquid crystal polymer dielec-

tric, a new stacked via technology, a new organic sues. This session discusses two pioneering ways to -

laminate technology for better electrical perfor-
mance at over GHz frequencies, high interconnect
density organic boards for UNIX servers, copper
nano-composites for PWBs and polymer based
photo-imageable dielectric.

8:00 The Processing and Assembly of Liquid
Crystalline Polymer Printed Circuits
Tan Zhang, R. Wayne Johnson, Auburn Uni-
versity; Brian Farrell, Foster Miller, Inc.;
Michael . Lawrence, Rogers Corporation

High-Performance Flip-Chip BGA
based on Multi-Layer Thin-Film Pack-
aging Technology

Tadanori Shimoto, Katsumi Kikuchi,
Hirokazu Honda, Keiichiro Kata, Kazuhiro
Baba, Koji Matsui, NEC Corporation

ogy for High-Density Build-Up Pack-
ages

Tomoyuki Abe, Nobuyuki Hayashi, Motoaki
Tani, Yasuhiro Yoneda, Fujitsu Laborato-
ries Ltd.

Break
9:45 Wire Bonding Study of Gold Conduc-
tors for LTCC Applications

Cristina Lopez, Liang Chai, Aziz Shaikh, Vern
Stygar, Ferro Electronic Material Systems

10:10 Packaging Technology for High Perfor-
mance UNIX Server
Masateru Koide, Jie Wei, Akihiko Fujisaki,
Yoshinori Uzuka, Masahiro Suzuki, Fujitsu
Limited

10:35PAMAMOS Copper Nanocomposite
Coatings for the Fabrication of Printed
Wiring Boards
David A. Dalman, Dendritech, Inc.; Petar
R. Dvornic, Michigan Molecular Institute;
M. Frederick Hoover, Hoover Technologies;
Tony Lentz, Florida CirTech, Inc.

11:00 Cardo Polymer Based Photo Imageable
Dielectric

Kawasato, Kazuhiko Mizuuchi, Takero :
Teramoto, Nippon Steel Chemical Co., Ltd. -

WAZ2 - Room A207

LTCC Manufacturing Issues
Chairs: Ken Kuang, Kyocera America, Inc.;
Aziz Shaikh, Ferro Electronic Materials

8 am - 11:25 am

WA3 - Room A205

Masahiko Takeuchi, Shinji Inaba, Hironobu : MEMS & MEMS Applications

Chairs: David Galipeau, South Dakota State
University; Janet Lumpp, University of
Kentucky

- 8am - 11 am

* The focus of this session is on advancements in
: MEMS

including pressure sensing, GaAs

- structuresand MEMS packaging.

: better and cheaper has challenged many engineers :
- and scientists alike to address manufacturing is- -

- 8:50

A New Stacked-Via Formation Technol- -

- 9:45

achieve high-density circuit traces, three novel

LTCC material systems, one new process monitor-
ing technique and an innovative manufacturing -

method to make LTCC monolithic transformers.

8:00 Cold Low Pressure Lamination of

LTCC's

Andreas Roosen, University of Erlangen - .

Nuremberg

8:25
Gravure Printing (DGP) Method

Seppo Leppévuori, University of Oulu

Fine Line LTCC-Structures by Direct
- 8:50
Juha Hagberg, Marko Kittila, Eino Jakku,

Evaluation of New CaRuO3 Thick Film -

Resistor Formulations Compatible with -

LTCC Co-Firing

Randy Klein, W. Kinzy Jones, Florida Inter- -

national University

9:15 Break

. 9:45

Characterization of Unrestrained Zero :

Shrink LTCC Material System for Vol- :

ume Production of RF LTCC Modules

Michael Ehlert, Barbie Spenser, National

Semiconductor  Corporation;

Frans -

Lautzenhiser, Edmar Amaya, Heraeus Inc. .

CMD

10:10 Compliant Dielectric and Magnetic Ma-

terials for Buried Components

A. H. Feingold, M. Heinz, R. L.Wahlers, .

Electro-Science Laboratories

10:35Optical Dilatometer for Insitu Mea-

surements of Warpage Effects during

Firing of LTCC Multilayer Structures

Matthias Wagner, Andreas Roosen, Alfons .
Stiegelschmitt, University of Erlangen - -

Nuremberg; Dieter Schwanke, Micro Systems .

Engineering; Franz Bechtold, VIA Electronic :

GmbH

11:00 Low Profile LTCC Transformers

R. L. Wahlers, C. Y. D. Huang, M. R. Heinz, .
A. H. Feingold, Electro Science Laborato- :

ries; John Bielawski, George Slama, '

Midcom, Inc.

: 8:00 Design by Analysis of a MEMS Pressure
The continuous drive of making LTCC products '

Sensor

Ryszard J. Pryputniewicz, Cosme Furlong,

Worcester Polytechnic Institute; Emily J.

Pryputniewicz, Institute of Defense Analyses
8:25 Mechanically Fixed and Thermally Iso-
lated Micromechanical Structures for
GaAs Heterostructure Based MEMS De-
vices
T. Lalinsky, S. Hascik, Z. Mozolova, E.
Burian, M. Krnac, |. Kostic, L. Matay, So-
vak Academy of Sciences, M. Tomaska, J.
Skriniarova, Slovak University of Technol-
ogy; M. Drzk, International Laser Center

Laser-Assisted Selective Bonding for
Wafer-Level & Chip-Scale Vacuum
Packaging of MEMS and Related Micro
Systems

Yi Tao, Ajay P. Malshe, W. D. Brown, Univer-
sity of Arkansas

9:15 Break

Reliability Testing of Flexible Circuit-
Based RF MEMS Switches

Simone Lee, Ramesh Ramadoss, Victor

Bright, K.C. Gupta, Y.C. Lee, University of
Colorado

10:10 One Packaging Technique of Exposed
MEMS Sensors
Tim (Zhigang) Lin, Rick Yoon, 1J Research,
Inc.

10:35 Strategies for Successfully Integrating
MEMS Die onto Laminate
Robert Dean, R. Wayne Johnson, Holly Gar-
rison, Nicole Schutz, Auburn University; Mike
Kranz, Morgan Research Corporation; Ron
Legowik, U.S Army Aviation & Missile Com-
mand; Bill Bowers, Bill Payne, IITRI




WA4 - Room A201

AreaArray Interconnects
Chairs: Roupen Keusseyan, DuPont
Microcircuit Materials; Leonard Schaper,
University of Arkansas

8 am - 11:25 am

- WAS5 - Room A202/204
. System Packaging

Surface mount technologies rely heavily on solder :
interconnect methods. To achieve acceptable ser- !
vice life, both materials properties and the appli- :
cation environment must be factored into packag- *
ing of electronics for specific applications. These :

papers present some of the significant aspects of
packaging using solder interconnections.

8:00 Design and Characterization of a
10GHz Organic BGA Package
Richard Lynn, Maxtek Components Corpo-
ration

Qualification of Plastic Ball Grid Ar-
ray Packages for Space Applications

Thomas Estes, Yoshio Saito, TRW Space and :

Electronics

TFBGA Assemblies with Fresh and Re-
worked Solder Balls

Po-Jen Zheng, J. Z. Lee, K. H. Liu, J. D. Wu,
S. C. Hung, Advanced Semiconductor En-
gineering, Inc.

9:15 Break

9:45 Long Time Reliability of Flip Chip In-

terconnections on Flexible Substrates

A Study of Solder Joint Reliability of -

Barbara Pahl, Christine Kallmayer, Techni- :
cal University of Berlin; Rolf Aschenbrenner, -
Herbert Reichl, Fraunhofer Institute of Reli- -

10:10 System-on-Package (SOP): Next Gen-

ability and Microintegration 1ZM Berlin

10:10 Placement and Reflow of Solder Balls
for FC, BGA, Wafer-Level-CSP, Opto- -
electronic Components and MEMS by -

using a new Solder Jetting Method

Thomas Oppert, L. Titerle, E. Zakel, Pac :
Tech-Packaging Technologies GmbH; G. .

Azdasht,
Tech-Packaging Technologies USA, Inc.

10:35 Measurements and Simulation of SMT
Components
Ryszard J. Pryputniewicz, Cosme Furlong,
Worcester Polytechnic Institute; David
Rosato, Harvard Thermal, Inc.

11:00 SMT: Modeling and Uncertainty Analy-
sis of a J-Lead Attachment
Ryszard J. Pryputniewicz, Cosme Furlong,
Worcester Polytechnic Institute; Dariusz R.
Pryputniewicz, Draper Laboratory

Smart Pac GmbH; T. Teutsch, Pac .

Chairs: Christian M. Val, 3DPlus; Timothy
Lenihan, Consultant
8am -11am

The dictionary defines a system as “a group of
things or parts connected in some form to make a
whole.” Systems Packaging is essentially the elec-
tromechanical process or technique of connecting

the parts of the system together. These papers dem- *

onstrate various examples of the latest thinking in
systems packaging that allow for high density inte-
gration.

8:00 System-in-Package (SiP) Design for
Higher Integration
Nozad Karim, Amkor Technology Inc.; Tania
Van Bever, Alcatel Microelectronics

8:25 Wafer Level Batch Transfer Process of

RF MEMS Passive Device using PDMS

* 2:30
Sang Won Park, Kabseog Kim, Jeong-Bong :

Lee, The University of Texas at Dallas; -
Wendell Alan Davis, The University of Texas =

at Arlington
8:50 High-Density Packaging for
Wearable Medical Devices
Etienne Hirt, Michad Scheffler, Art of Tech-
nology
9:15 Break
9:45

age”

Christian Val, Marie-Cecile Vassal, Olivier

Lignier, Michel Mardiguian, 3DPlus

eration Convergent Microminiaturized
Microsystems Solution

Wrist- -

Very High Speed 3D “System in Pack- :

Rodolfo L. Gacusan, Intel Technology Phil- -

ippines, Inc.

10:35Modular Systems for Sensor Integra-
tion

Matthias Klein, Hermann Oppermann, Rolf :

Aschenbrenner, Herbert Reichl, Fraunhofer
1ZM — Berlin

Awards Ceremony

Wednesday, September 4
11:.40 AM - 12:15 PM
Colorado Convention Center
Exhibit Hall A

WP1 - Room A209
Recent Developments in Wafer
Level CSPs

Chairs: Curtis Zwenger, Amkor Technol-
ogy; Li Wetz, Motorola SPS

©2:30pm -5:30 pm

Wafer Level CSP (WLCSP) technologies hold tre-
mendous promise for reducing the form factors of
small integrated circuits and other passive devices
with 1/0 counts typically below 50 1/0. Since low I/

. O leadframe based SMT packages are not particu-

larly space efficient, the migration of these modest
components to wafer scale can have quite a dra-
matic influence on product minituarization. This
session will outline advancements that are being
made in the development of wafer scale solutions
including traditional ICs and MEMS to name a few
as well as to highlight recent developments in pro-
cess development and WLCSP reliability.

Development of an Low Cost Wafer
Level Flip Chip Assembly Process for
High Brightness LEDs using the AuSn
Metallurgy

Gordon Elger, Rafael Jordan, Maria v.
Suchodoletz, Hermann Oppermann,
Fraunhofer Institute for Reliability and
Microintegration

2:55 Materials for 300 mm Wafer Level Pack-
aging Technologies

Michael Toepper, Christina Lopper, Veronika
Glaw, Karin Samulewics, Lothar Dietrich,
Herbert Reichl, Fraunhofer-1ZM and Tech-
nical University of Berlin; Albert Achen; The
Dow Chemical Company

3:20 Design and Reliability of a New WL-
CSP
Li Wetz, Beth Keser, Jerry White, Motorola
SPS
. 3:45 Break
4:15 Solder Joint Reliability of Wafer Scale

CSP Packages

Joe Smetana, Alcatel USA; Bob Sullivan,

HDP User Group International, Inc.
4:40 Experimental and Analytical Study on
Large Passivation Opening to Improve
Solder Joint Reliability for micro SMD
Packages
Vivek Arora, Li Zhang, Luu Nguyen, Nikhil
Kelkar, National Semiconductor Corpora-
tion
5:05 New Cost Effective and Low Profile Wa-
fer Level CSP
Masamitsu Ikumo, Hirohisa Matsuki,
Yositaka Aiba, Tetsuya Fujisawa, Mitsutaka
Sato, Fujitsu Limited; Mario Aguirre, Fujitsu
Microelectronics America Inc.



Wednesday, September 4, 2002

WP2 - Room A207

Packaging Materials
Chairs: Herbert J. Neuhaus, NanoPierce
Connection Systems, Inc.; Michael E.
Wernle, NanoPierce Card Technologies,
GmbH

2:30 pm - 5:30 pm

This session presents cutting-edge developments at | This session addresses design and measurements :

theintersection of the two most dynamic areas of : ot RE and wireless applications. These applica-
packaging. Previously wafer-level packaging and ' yjons include RF MEMS, LMDS, RF radio links, .

lead-free solders have been generally considered -

separately. Now, as these emerging areas mature,
their interactions come to the fore as critical issues
for study.

2:30 New Materials for High Performance
No-Flow Underfill

Kathleen M. B. Gross, Seve Hackett, Donald
G. Larkey, William J. Schultz, Wendy Thomp-
son, 3M

2:55 Effects of Flexibilizers on the Proper-
ties of Liquid Microelectronic Encapsu-
lation Materials

Shaogin Gong, Michael Todd, Henkel Loctite
3:20 Thermal Characterization of High Tem-
perature Reflow Compatible Epoxy
Molding Compound used in Lead-Free
Packaging

Dennis Prem Kumar Chandran, C. K. Chee,
Y. He, T. Serret, H. P. Sow, A. V. Rudge, A. S
Abdullah, Intel Technology (M) Sdn Bhd

3:45 Break

4:15

Investigation of Electroplated Ni and Ni- .

Cu Alloy UBM (Under Bump Metal-
lurgy) with Lead-Free Solders for Flip -

Chip Packages

Su-Hyeon Kim, Jong Yeon Kim, Jin Yu, 4:40

KAIST

4:40
capsulant for Lead Free Solder Bump
Lin Xin, Rich Kraszewski, Jin Liu, Jennifer
Allen, Seach Hwee Goh, Chad Showalter,
Linda Wong, Kester-Northrop Grumman

5:05 Phase Transformation and Residual

Stress Evolution in Electroless Ni-P

UBM used in Low Cost Flip Chip Tech-

nology

J. Y. Song, Jin Yu, KAIST

Development of Single Pass Reflow En- -

WP3 - Room A205

RF Design and Measurements &

Wireless Applications
Chairs: F. D. Barlow, University of
Arkansas; John Gipprich, Northrop-
Grumman

2:30 pm - 5:30 pm

- WP4 - Room A201
. Thermal Management

Chairs: Ajay P. Malshe, University of
Arkansas;, Matt Gordon, University of
Arkansas

© 2:30 pm - 5:30 pm

. Demands and advances in the thermal manage-

LTCC and embedded passives, multiplexer/
demultiplexer package, and T/R modules.

2:30 RF MEMS: Modeling and Simulation of
Switch Dynamics
Ryszard J. Pryputniewicz, Cosme Furlong, -
Worcester Polytechnic Institute; Patrick W.
Wilkerson, Andrzej J. Prekwas, CFD Research
Corporation

LMDS Applications and RF Radio Links
go for SMD Based Module Technology - .
Reality, Experience and Future Trends
Martin Oppermann, EADS Deutschland *
GmbH
3:20 The RF Impact of Coupled Component :
Tolerances and Gridded Ground Planes :
in LTCC Technology and their Design

Countermeasures ;
George Passiopoulos, Kevin Lamacraft, -
Nokia Networks
3:45 Break :
4:15 Microwave Module Design with .

HeraLock™ HL2000 LTCC .
Frans Lautzenhiser, Edmar Amaya, Peter |
Barnwell, Jim Wood, Heraeus CMD

- 4:40

The New Thick-Film Frequency Elec- .
tronic Ballasts for Low Power Discharge :
Lamps !
Janusz J. Gondek, Private Institute of Elec- :
tronic Engineering; St. Kordowiak, W. :
Mysinski, Cracow University of Technology; *
B. Kawa, J. Kocol, Technical School of Com-
munications; P. Gebik, P.P.U.H “GECO" -
Ltd.; P. Szatynski, Cracow Electronics Works -
“TELPOD” .

Embedded Passives and T/R Module for :
Millimeter-Wave Fabricated by the -
Photoimageable Thick Film Process :
Seong-Dae Park, Young-Shin Lee, Chan-Sei -
Yoo, Erick Kim, Jong-Chul Park, Korea Elec- :
tronics Technology Institute .

5:05

. 2:55

©3:20

+ 3:45

. 4:15

* 5:05

ment area are highlighted in this session through

. various presentations by leading researchers on

topics such as miniaturized heat pipes, reliability

- of high power optical devices, analysis and model-
- ing.

- 2:30 Thermal Modeling and M easurement

of Large High Power Silicon Devices
with Asymmetric Power Distribution
Jeffrey Deeney, Hewlett Packard Company

Thermally Enhanced PBGA: Package
Characterization, Thermal Perfor-
mance and Reliability at High Tempera-
tures (Pb-free)

Swaminath Prasad, Flynn Carson, Bret
Zahn, T. K. Lee, H. T. Lee, ChipPAC Incor-
porated

Packaging and Thermal Management
for kW/cm2 Microwave Amplifiers

Tim (Zhigang) Lin, Rick Yoon, 1J Research,
Inc.

Break

Development of a Reworkable Film in
High Performance Thermal Manage-
ment Applications
Andrew P. Collins, Chih-Min Cheng,
Emerson & Cuming

Heat Transport Performance of Micro
Heat Pipe with Cross Section of Poly-
gon

Gunn Hwang, Seok Hwan Moon, Chi Hoon
Jun, Youn Tae Kim, ETRI

Heat Sink Design Optimization for
Optical Transponders

Z. F. Shi, Albert C. W. Lu, Y. M. Tan, K. H.
Ang, Singapore Institute of Manufacturing
Technology; Ronson Tan, Eric Tan, E20
Communications Pte Ltd.
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WP5 - Room A202/204
Marketing Forum*

Chair: Mike O'Neill, Heraeus Inc. - CMD
2:30 pm - 5:30 pm

It is my great pleasure to welcome IMAPS 2002
attendees to the IMAPS Marketing Forum. The fo-

rum is FREE (yes, | said FREE) to all IMAPS 2002 :
attendees and is sponsored by the Microelectronics :
Marketing Research Council (MMRC). This forum :
has been designed to inform attendees of key mar-

ket trends impacting several markets and technolo-
gies of interest to IMAPS attendees. These invited

speakers are a dynamic group of industry experts. -
At the conclusion of the presentations, a panel dis- -
cussion will look to challenge the speakers and the -

audience to discuss and debate their views on the

current and future state of various segments of the :

microelectronics market.

*Papersfor thissession arenot in the Pro-
ceedings/CD. Handoutswill be provided at
thedoor.

2:30 Welcome and Introductions

2:35 Microelectronics Marketing Research -

Council Overview

Rick Sigliano, Kyocera, Chairman, MMRC .

Steering Committee

2:45 Integrated Passive Components Market -

Overview
Dennis Zogbi, Paumanok Group

Special attention will be given to the impact of
these applications on technologies of interest to

IMAPS attendees. The cost and performance chal- |

lenges posed by the next generation automotive :

electronics in the areas of electronic materials and *

packaging technologies will be highlighted.

4:30 CII Technology Roadmap 2002

Howard Imhoff, Midas Vision Systems
An overview with highlights of the recently com-
pleted 2002 Ceramic Interconnect Initiative Tech-
nology Roadmap will be presented. This effort was

completed in conjunction with the IPC and NEMI -

roadmapping efforts, each of which include a ver-

sion of this document as the INTERCONNECTION -

SUBSTRATES-CERAMIC chapter. The roadmap
was written by industry experts comprising all dis-

ciplines of ceramic interconnect technology. Cur- -

rent, leading edge, and state of the art characteris-
tics of each ceramic discipline are described. Cost

models and performance comparisons are made *

with selected organic substrates. Technology trends,
critical issues, and paradigm shifts are discussed.
Gaps and needs assessments are identified and
potential solutions are listed.

5:00 Q&A / Panel Discussion
Michael P. O’Neill, Heraeus Incorporated,
Circuit Materials Division

Thursday, September 5

- THA1 - Room A209

A market overview will be given of passive network :

markets, technologies & opportunities including

thick film SPs and DIPs, LFRs and multichip ar- ;
rays, and thin film integrated passive devices. :
Paumanok will also discuss the separate trends in -
LTCC and other trends in integration, including -
integration trends in circuit protection components -
(co-fired ceramics in varistors, thermistors and elec- -
tronic fuses). The focus of this presentation will be :
the historical penetration of these devices and the .
future market potential, with emphasis upon why -
the array was successful and why more complex !
integrated passives have not grown as fast. The ;

primary message of the presentation will be that
component price rules the day, regardless of in-
creased component functionality and customer
savings on conversion Costs.

3:15 Optoelectronics Market Overview
Warner Andrews, Jr., Picolight

3:45 Break

4:00 A Vision for the Future of Automotive
Electronics

D.H.R. Sarma, Deplhi Automotive Systems .
This talk will chronicle the growth of electronicsin :
the automobile, provide a glimpse into the emerg- !
ing electronics applications in the automobile, and ;
will emphasize the evolving “ convergence of con- °

sumer electronics and automotive electronics.”

3D and High Performance Packag-
ing in Japan (JapaneseTranslated
Session)
Chairs: Yuzo Shimada, NEC Corporation;
Charles E. Bauer, TechLead Corporation
8 am - 11 am

Building on the road map for high density packag-
ing presented in the first paper, this session dem-
onstrates the significant advances in three dimen-

8:50 Investigation of Fundamental Technol-
ogy for 3D Assembly

Kei Murayama, Mitsutoshi Higashi,
Mitsuharu Shimizu, Shinko Electric Indus-
tries Co., LTD.

1 9:15 Break

9:45 Ultra-high-density  Interconnection
Technology of 3-dimensional Packaging
Kenji Takahashi, Mitsuo Umemoto,
Kazumasa Tanida, Yoshihiko Nemoto,
Yoshihiro Tomita, Masamoto Tago, Manabu
Bonkohara, ASET-Association of Super-Ad-

vanced Electronics Technologies

10:10 Thermosonic Flip Chip Bonding for
Low Cost Packaging
Taizo Tomioka, Tomohiro Iguchi, Ikuo Mori,
Masayuki Saito, Toshiba Corporation

10:35Ultra-Thin & High-Density Packaging
using both Sides Flip Chip Technology
Kazuto Nishida, Kazumichi Shimizu, Michiro
Yoshino, Yoshihiko Yagi, Kazuhiro Uji,
Matsushita Electric Industrial Co., Ltd.;
Hideo Koguchi, Chie Sasaki, Nagaoka Uni-
versity of Technology

THA2 - Room A207
RF and Microwaves Components
Realization

Chairs: A. Elshabini, University of

Arkansas; Daniel Amey, Dupont Microcir-
cuit Materials

- 8am-11am

This session describes RF and Microwaves compo-
nents realization for MEMS switch, MEMS variable
capacitor, LTCC filter, a dlit cavity resonator, and
microwave power amplifier. Impact of fine line tech-
nique and processing parameters on electrical prop-
erties and accurate prediction of these properties

= are covered in the session.

sional semiconductor packaging concepts and tech-

nology taking place in Japan.

These innovations :

range from the high density substrate technologies *

necessary to accomplish three dimensional pack-
aging through the intricate design concepts under
consideration to the complex assembly processes
required.

8:00 High Density Packaging Technology Re-
search & Development Roadmap in Ja-
pan

Manabu Bonkohara, ASET-Association of - 8:50

Super-Advanced Electronics Technologies

8:25 High-Density System-On-Film (SOF)

using Two-Metal Layer Tape

Yasuhisa Yamaji, Takehiro Suzuki, Yasuhiko -

Tanaka, Nakae Nakamura, Kenji Toyosawa,
Yasunori Chikawa, Sharp Corporation

+ 8:25

8:00 Mechanical and Electrical Design of a
Novel RF MEMS Switch for Cryogenic
Applications
H. Zhang, Victor M. Bright, Y. C. Lee, K. C.
Gupta, University of Colorado at Boulder

A Frequency Tunable Half-Wave Reso-
nator using a MEMS Variable Capaci-
tor

Patrick Bell, Nils Hoivik, Victor Bright, Zoya
Popovic, University of Colorado at Boulder

Accurate Prediction of Microstrip Im-
pedance and Attenuation at Millimeter-
Wave Frequencies
Didier Cottet, Janusz Grzyb, Gerhard
Troester, ETH Zurich

9:15 Break
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9:45 An Investigation of the Properties of
New-Developed LTCC Materials for
their use in Microwave Circuit
Kazunari Watanabe, Kastutoshi Nakayama,
Hiroshi Usui, Asahi Glass Co., Ltd.

10:10 Multi-Layer Thick-Film Microwave
Components and Measurements
Zhengrong Tian, Middlesex University;
Charles Free, Colin Aitchison, University of
Surrey; Peter Barnwell, James Wood,
Heraeus Circuit Materials Division

10:35A High Performance 5.8 GHz Power
Amplifier Design Enabled by a New Mi-
crowave Power Package
Steven C. Evangelista, John W. Roman,
SatCon Electronics

THA3 - Room A205

Power Packaging Technologies
Chairs: Douglas C. Hopkins, University at
Buffalo; Dave Kellerman, Materia
Solutions

8 am - 10:35 am

This session provides applications and techniques
starting with a 55kW automotive power module,
followed by an update on polyimide flex to inter-
connect power chips in a very high density module.
Ceramic is still a major development area with new
characterizations reported in thermal vias imbed-
ded into LTCC and new resistor formulations to
combat cost increases. Finally, two papers provide
detailed technical analysis of degradation due to
high power effects.

8:00 Packaging and AIPM
Y. J. Chen, J. Mookkeen, V. Temple, Slicon
Power Corporation

A High Performance Polymer Thin Film
Power Electronics Packaging Technol-
ogy

Ray Fillion, Eladio Delgado, Paul
McConnelee, Richard Beaupre, GE Global
Research Center

perature Cofire Ceramic (LTCC)
Ravindra Kandukuri, Yanquing Liu, Marc
Zampino, W. Kinzy Jones, Florida Interna-
tional University

Break
9:45 New Low Cost Surge Resistive Inks

Michail Moroz, Aziz Shaikh, Ferro Electronic
Material Systems

10:10 Measurement and Effects of High Elec-
trical Current Stress in Solder Joints
Hua Ye, Douglas C. Hopkins, Cemal
Basaran, University at Buffalo, SUNY

. 8:50

: 10:35The Package and Thermal Management ' 10:35 | aser Processing of Flexible Substrates

High Density Thermal Vias in Low Tem- !

THA4 - Room A201
Sensors Packaging

University; Richard Gehman, Honeywell,
Inc.
8am - 11 am

This session covers advancements in thick film sen- | orconnections have greatly broadened in scope

sors as well as new packaging methods for sensor : of |5t Wire bonds continue to be the most used

arrays, MEMS and IR detection.

istics of Thick Film NTC Thermistors
David J. Nabatian, KOARTAN Microelec-
tronic Interconnect Materials

8:25

An Evaluation of Materials and Pro- .

- THA5 - Room A202/204
- Advanced Interconnect and Wire
Chairs: David Galipeau, South Dakota State :

Bonding
Chair: Lee Levine, Process Solutions
Consulting

. 8am -11:25 am

. interconnection method, but new methods and non-

" traditional applications continue to appear.
8:00 A Study of Factors Affecting Character- .

This
session gives recent advancements in both wire

. bonding and in some less traditional means of in-
! terconnection.

. 8:00 Anisotropically Conductive Adhesive

cesses Employed in the Construction of

Novel Thick Film Force Sensors
Yulan Zheng, John Atkinson, Zhige Zhang,

. 8:25

University of Southampton; Russ Sion, C- :

Cubed Limited

Investigations of Thick-Film Resistors :

on different Substrates for Strain-

Gauge Applications

Darko Belavic, HIPOT; Marko Hrovat, 8:50

Andregja Bencan, Jozef Stefan Institute; Walter +
Smetana, Heinz Homolka, Roland Reicher, -
Vienna University of Technology; Leszek -
Golonka, Andrzej Dziedzic, Jaroslaw Kita, -

Wroclaw University of Technology
Break
9:45

MEMS and IR Sensors
Cory Jenkins, SST International

1 9:15
Fluxless High-Vacuum Packaging of '
. 9:45

10:10 A Novel Flex Circuit Area-Array Inter-

connect System for a Catheter-Based
) . 10:10TiN Coating - A Solution for High Tem-
Jeff Strole, Scott Corbett, MicroConnex, Inc.; -
Warren Lee, Edward Light, Stephen Smith,

Ultrasound Transducer

Duke University

of an Infrared (IR) Sensor

Inc.

Tim (Zhigang) Lin, Rick Yoon, 1J Research,

for Flip Chip on Paper Assembly
Jad S Rasul, William Olson, Motorola Inc.

Comparison of 60-kHz and 100-kHz
Wirebonding on Organic and Inorganic
Substrates

H. K. Charles, Jr., K. J. Mach, S. J. Lehtonen,
A. S. Francomacaro, J. S. DeBoy, R. L.
Edwards, The Johns Hopkins University/APL

Elevated Temperature Failure Mecha-
nisms in Au-Al Ball Bonds

Narendra Noolu, John Lippold, The Ohio
Sate University; Mark Klossner, Kulicke &
Soffa Industries; Kevin Ely, Edison Welding
Institute; William Baeslack, Renssealer Poly-
technic Institute

Break

Providing Process Solutions for Tech-
nological Challenges in Hybrid Appli-
cations

lvy Wei Qin, Guy Frick, Kulicke and Soffa

perature Interconnects
Hee Yeon Ryu, R. A. Saravanan, Rishi Raj,
University of Colorado at Boulder

Peter Gordon, Richard Berenyi, Budapest
University of Technology and Economics

. 11:00 Potential of Flip Chip Technologies for

Chip Stacking Applications
Holger Woerner, Infineon Technologies AG
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THP1 - Room A209
Automotive Electronics

Chair: D. H. R. Sarma, Delphi
2pm-4:35pm

According to Global Information, Inc., worldwide
demand for OEM automotive electronics will ex-

pand 6.8 percent per year to $97.5 hillion in 2005. :
This specially designed session explores some of °
the latest technical developments in methods for -
micro machining sensor arrays, contains informa-
tion about new polymeric materials used for envi- -
ronmental protection of sensitive electronics in se- -
vere operating environments and provides a com- .

prehensive look at developments in lead-free pack-
aging for automotive electronics.

2:00 A Micromachined Gas Sensor Array for -

Automotive Emissions

Jason D. Sernhagen, Kraig D. Mitzner, Eric .

J. Berkenpas, Wade Kempf, David W.
Galipeau, South Dakota Sate University

An Evaluation of Materials for the En- -

vironmental Protection of Automotive .

Sensors
K. L. Pearce, E. M. Walker, J. Luo, R. A.
Schultz, Emerson & Cuming

Packaging Technologies for Automotive
Electronics in the Lead-free Era

Hans Danielesson, MIKROELEKTRONIK
KONSULT AB

Break

3:45
motive Environment

Reliability of Small BGAs in the Auto- :

Jeffrey C. Suhling, R. Wayne Johnson, John -
L. Evans, Nokibul Islam, Jing Liu, Shyam -
Gale, Auburn University; James R. Thomp- .
son, DaimlerChrysler - Huntsville Electron- -

ICS

tional Alternative to Unconventional
Thermal Requirements
Keith Eader, Kyocera America Inc.

AMB Ceramic Substrates, A Conven- -

THP2 - Room A207

Thick Film |
Chair: Richard Sigliano, Kyocera America,
Inc.

2pm-5:25pm

This session discusses topics from high tempera-
ture semiconductor materials for packaging of
MEMS devices to a variety of thick film printing
materials for AIN substrates and fine line process-

ing. Also of interest to the thick film and quality *

engineer is a paper on Lead-free thick film resistor
materials and characterization. Rounding out the
session is a study of microvia fabrication in con-
junction with LTCC materials.

2:00 Silicon Carbon-Nitride Ceramics - A
High Temperature Semiconductor Ma-
terial for MEMS Applications
R. A. Saravanan, Li-Anne Liew, Victor M.
Bright, Rishi Raj, University of Colorado at
Boulder

2:25 New Lead-Free Thick Film Resistors

J. Hormadaly, Ben-Gurrion University of the «

Negev

and LTCC: Lessons Learned

Fred Barlow, Michael Glover, Jeff Mincy,
Errol Porter, Len Schaper, Aicha Elshabini,
University of Arkansas

3:15 Break

3:45 Thick-Film Printable Polymer Insula-
tor Paste: Development, Testing and Re-
sults :
K. I. Arshak, D. P. Egan, University of Lim-
erick

4:10 Structural Optimization for Ultra Fine

Pad Pitch LDI Devices

MCM- D/C Based on Cu/ BCB Thin Film -

= 3:15

. 4:10

Jin-Hyuk Lee, Sa Yoon Kang, Dae-Woo Son, -

Kwan-Jai Lee, Se-Yong Oh, Samsung Elec-
tronics
4:35 Advanced Thick Film System for AIN
Substrates
Y. L. Wang, A. F. Carroll, J. D. Smith, Y. Cho,
R. J. Bacher, D. K. Anderson, J. C.

. 4:35

Crumpton, C. R. S Needes, DuPont Micro- .

circuit Materials
5:00 Mixed-Metal, Low Loss Green TapeM
Systems for Military, Automotive and
Wireless Applications

Daniel 1. Amey, Michael A. Smith, Kenneth ;

E. Souders, Timothy P. Mobley, Christopher
R. S Needes, DuPont Microcircuit Materials

THP3 - Room A205

Passive Integration in PWB, Thin

Film and On Chip Technologies
Chairs. Dr. Robert Heistand 11, AVX
Corporation; Richard Charbonneau,
StorageTek

2pm-5pm

Passive component integration is a very active pack-
aging development area to increase performance,
increase system yields, miniaturize systems and re-
duce system costs. Presentations on three very dif-
ferent vehicles for passive integration will be pre-
sented. These include continuing developments from
thin film technology and PWB embedded compo-
nents/materials along with the new thrust in thin
film integrated passives on active chip.

2:00 Embedded Passives Technology for
PCBs: Materials, Design, and Process
Jiming Zhou, John D. Myers, Delphi Delco
Electronics Systems; John J. Felten, DuPont
i-Technologies

2:25 Composite Dielectric Laminate for In-
tegrated Capacitors

Kirk Senes, Erik Luther, Tugiang Chen, TPL
Inc.

2:50 Novel Structure of Integral Passives
Substrate and High Frequency Charac-
teristics

Utsumi  Shigeru, Hirofumi
Mitsubishi Electric Corporation

Fujioka,

Break
3:45 High-Q RF Inductors Fabricated using
WLP Redistribution Technology

Quan Tran, Qing Ma, Intel Corporation

High-Q RF Inductors on Low Resistiv-
ity Silicon through Wafer Post-Process-
ing

G. Carchon, W. De Raedt, E. Beyne, IMEC-
MCP/HDIP

Integrated Capacitors for Multichip
Module Packaging Applications

Allen C. Keeney, A. Shaun Francomacaro,
Richard L. Edwards, Harry K. Charles, Jr.,
Johns Hopkins University/APL
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THP4 - Room A201

Novel Manufacturing Technology
Chairs: Nicole Cavanah, Rockwell
International; David Virissimo, Hi-Q
Materials, Inc.

2pm-5pm

THP5 - Room A202/204

Reliability
Chairs: James T. Cook, Microelectronic
Business Associates, Greg Caswell, Xetel
Corporation

2pm-5:25pm

The pursuit for smaller, higher density and afford- :
able assemblies increases the challenges for robust :
manufacturing. This session highlights techniques :
developed to achieve robust manufacturing and -
integrated testing processes with ever-increasing -

challenges facing microelectronics packaging and
assembly. New manufacturing developments in-
clude die pick and place, wire bonding, area array
assembly, RF modules and optoelectronic assem-
blies.

2:00 Die Place Pickup Tips

Kevin Blakelock, Motorola AIEG

System Considerations for Active La-
ser Trimming of Bluetooth Modules

Bruce Couch, Yun Chu, Joe Lento, GSI '

Lumonics

Ultrasonic Bonding: Understanding !

How Process Parameters determine the |

Strength of Au-Al Bonds
Michael Mayer, ESEC SA; Juerg Schwizer,
ETH Zurich

Break
3:45 Yield Improvement Methodologies for
Flip Chip Assemblies using Solder On
Pad (SOP) Substrates

Sarathy Rajagopalan, Mukul Joshi, Kishor
Desai, LS Logic Corp.

Implementation of Integrated Packag-
ing of DC/DC Converter and PFC IPEMs
using Bumpless Interconnected Embed-
ded Chip Technology

Zhenxian Liang, J. D. Van Wyk, Fred C. Lee,

Virginia Tech

4:35 Optical Leak Testing of Hermetic Semi-
conductor, MEMS and Optoelectronic
Devices
John Newman, Steve Thayer, NorCom Sys-
tems Inc.

The papers in this session focus on the design and :
reliability of interconnect materials and processes. |

- THP6
- Interactive Forum (Poster Session)
: 1PM—4PM

Evaluation of Two Novel Lead-Free Sur-
. face Finishes
X Richard Ludwig, Ning-Cheng Lee, Indium
Corporation of America; Chonglun Fan, Yun
Zhang, Lucent Technology

Specific interest will be SMT and Flip Chip inter- -

connect reliability concerns.

and process engineers and technicians.

2:00 Impact of Under Bump Metallurgy on
Solder Joint Reliability of Flip Chip on -

Low Temperature Co-Fired Ceramic
Substrate

N. Duan, J. Scheer, J. Bielen, M. van Klesf, :

Philips Centre for Industrial Technology

2:25

The targeted audi- *
ence for this session are for packaging, reliability -

Effect of Al Pad Surface Morphology on
the Flip-Chip Solder Bump Reliability -

Improved Long-Term Stability of Sol-
der Joints through Rapid Reflowing
Fritz Herbert, Lutz Dorn, Technical Univer-
sity Berlin

Beyond Periodic Pulse Reverse
Enrique Gutierrez Jr., TecNu, Inc.

WASPP Program: Advanced Passivation
and near Hermetic Seals for Advanced
Packages and Harsh Environments
Charles Reusnow, Lockheed Martin Missiles
and Fire Control

Esther W.C. Yau, Smon P.C. Law, J. Z. Wei, -

Philip C. H. Chan, Hong Kong University of .

Science and Technology

2:50 Electromigration in WLCSP Solder
Bumps :
Glenn A. Rinne, Krishna K. Nair, Julia Roe, -
Unitive, Inc. X

3:15 Break

3:45 Materials Characterization of the Ef-

fect of Mechanical Bending on Area Ar-
ray Package Interconnects

Daniel T. Rooney, N. Todd Castello, Mike
Xie, -

Cibulsky, Doug Abbott,
Flextronics Inc.

Dongji

Sensitivity Classification
Nonhermetic Organic Packages
William R. Schildgen, Cameron T. Murray,
3M Company

4:35
tion
Celestica International Inc.

5:00
to-Back Assembled BGA Components

Joyce E. S Taylor, David W. Peters, Hewlett- -

Packard Company

Material Set Comparison in Moisturei
of -

A Case Study in Test Vehicle Design for
Real-Time Reliability Characteriza- -

Dennis Krizman, Scott Waters, Alex Chen,

Solder Joint Reliability Testing of Back- -

Thermal Properties of New Composites
. of Diamond and Copper

. Katsuhito Yoshida, Hideaki Morigami,
Takahiro Awaji, Tetsuo Nakai, Sumitomo
Electric Industries, Ltd.

. Technical Challenges of Stencil Print-
: ing Technology for Ultra Fine Pitch Flip
Chip Bumping

Dionysios Manessis, Rainer Patzelt, Sabine
Nieland, Technical University of Berlin;
: Andreas Ostmann, Rolf Aschenbrenner,
. Herbert Reichl, Fraunhofer Institute for Re-
liability and Microintegration - 1ZM

Challenge of Flip Chip Encapsulation
Technologies

Kevin Chai, Eddy Wu, Roger Hsieh, J. Y.
Tong, Sliconware Precision Industries Co.,
Ltd.

Flip-Chip Packaging Solution for
CMOS Image Sensor Device
Jong-heon Kim, In-Soo Kang, Sung-O Oh,
Hak-Nam Kim, Esdy Baek, C-Cube Digital
Corp., Ltd.; Tae-Jun Seo, Samsung Electro-
Mechanics

Electroplated Micro-inductors and Mi-
cro-transformers for Wireless Applica-
tions

Jae Y. Park, Jong U. Bu, LG Electronics In-
stitute of Technology

Structures of Cantilever with Implanted
Strain Gauge

M. Husak, P. Kulha, J. Jakovenko, Czech
Technical University of Prague; Z. Viyborny,
Academy of Sciences of the Czech Republic
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High-Resolution Integration of Passives -

using Micro-Contact Printing (nCP)
Charles D. E. Lakeman, Patrick F. Fleig,
TPL Inc.

Investigations of the Effects of g-Radia- .
tion on the Optical and Electrical Prop- :
erties of Nickel Phthalocyanine (NiPc) !

Thick Film
A. Arshak, S. M. Zleetni, K. Arshak, J. Har-
ris, University of Limerick

High Dose Optical and Electrical Sen-
sor Dosimeter using Cobalt Phthalocya-
nine (CoPc) Thick Film

A. Arshak, S M. Zleetni, K. Arshak, J. Har- *

ris, University of Limerick

Prediction of Shrinkage and Deforma-
tion during LTCC Device Production

Aravind Mohanram, Gary L. Messing, David :
J. Green, Clive A. Randall, Pennsylvania -

State University

An Experimental Study of the Thermal ;
Performance of Heat Pipe Embedded :
Cold Plate for Satellite Electronic Cool-

ing

David B. Sarraf, Thermacore International, :

Inc.; Devarakonda Angirasa, NASA Glenn .

Research Center

New Microcontact for Separable, Reus-
able, High Digital Speed Level-2 Inter-
connections

Dariusz R. Pryputniewicz, Dimitry G. Grabbe,
Ryszard J. Pryputniewicz, Worcester Polytech-
nic Institute

Direct Printing of Low Temperature:

Conductors for HDI, Displays, and other
Fine-Feature Systems

Christopher Wargo, Yvonne Kunz, David Ri-
chard, Parelec Inc.

Patternable Compliant Silicones for
Advanced Packaging Applications
Lyndon J. Larson, James S. Alger, Santon
J. Dent, Geoffery B. Gardner, Brian R.
Harkness, Robert T. Nelson, Dow Corning
Corporation

A Study of the Conduction Mechanisms :
of Screen-Printed Thick Films of MnZn ;

Ferrite

K. Arshak, K. Twomey, University of Limer- !

ick

Biomedical Sensors: New Application
Horizons? - A Review
Gabor Harsanyi, Budapest University of Tech-
nology and Economics

Friday, September 6

FA1-Room A209
High Density Packaging
Chairs: R. Wayne Johnson, Auburn
University; Scott Popelar, IC Interconnect
8 am - 11 am

Several innovations in high density packaging tech-
nologies including fine pitch packages and their

assemblies, surface mount and flip-chip technolo- -

gies will be presented.

8:00 High Density Stacked Packaging Solu-
tion for SiP Applications
Vern Solberg, Tessera Technologies, Inc.
8:25 Design and Reliability Study for Flip
Chip Applications on Ultra-Thin Flex-

FA2 - Room A207
Thick Film 1l

Chair: Paul Galletta, Teledyne Electronic
Technologies

- 8am-10:35 am

Thick film and thin technology are the base line
building blocks for most of the microelectronic
devices in existence today. This session will high-
light the newer aspects of these technologies and

* how they can support your needs from D/C to light.
- These technologies have reinvented themselves to

ible Substrates using NanoPierce Con- «

nection System Technology

B. Zou, M. Kober, F. Blum, S Mieslinger, L. X
. 8:25

Gaherty, W. Steinberg, B.Bahn, M. Wernle,
H. Neuhaus, NanoPierce Technologies, Inc.

8:50
Plated MCM Substrates
Jaydutt Joshi, Seth Greiner, Conexant Sys-
tems, Inc.

9:15 Break

9:45 Design and Reliability Study of High-

Density mZ™-Ball Stack Technology

Technologies, Inc.

10:10 Reliability of the 1st Level and the 2nd
Level Inteconnections on the Flip Chip
PBGA Package

Eun-Chul Ahn, Young-Min Lee, Ju-Hyun B

Wirebondability of Electroless Ni/Au .

» 9:15
Ilyas Mohammed, Young-Gon Kim, Tessera B

Ryu, Tae-Gyeong Chung, Se-Yong Oh, .

Samsung Electronics Co., Ltd.

10:35 Reliability Challenges of Flip Chip on -

Organic Substrate

Taeje Cho, Eun-Chul Ahn, Jong-Bo Shim, :

Ho-Joong Moon, Se-Yong Oh, Samsung
Electronics Co.

support a whole new series of product lines that
meet both the cost and performance needs of those
products. Please join usin a lively session that will
explore new approaches for this 25-plus year old
technology.

8:00 Simulation, Characterization and De-
sign of Embedded Resistors in LTCC for
High Frequency Applications
Ganggiang Wang, Fred D. Barlow, Aicha
Elshabini, University of Arkansas (HiDEC)

Experiences in Obtaining Cross Belt
Uniformity of £+1°C in a 24 inch Wide
Thick Film Conveyor Furnace

Fred Dimock, BTU International

8:50 Copper Electroplating for Thick-Film
Power Applications: A Successful Labo-
ratory Method for Prototyping

K. I. Arshak, D. P. Egan, University of Lim-
erick

Break
9:45 Insertion Loss of A6 LTCC System up
to 40 GHz

Liang Chai, Aziz Shaikh, Vern Stygar, Ferro

Electronic Material Systems; Reinhard Kulke,
IMST GmbH

10:10 A Study of Microwave Behavior of a
Thin-Print Gold Ink
David J. Nabatian, KOARTAN Microelec-
tronic Interconnect Materials; Chuck
Rosenwald, ARTEK Corporation; F. Barlow,
H. Kabir, University of Arkansas



Friday, September 6, 2002

FA3 - Room A205
Thermal Mechanical and Electrical
Modeling
Chair: Li Zhang, National Semiconductor
Corp.
8 am - 11:25 am

Electrical and thermo-mechanical modeling has
increasingly become an integral part of robust
package design and cost reduction. This session
covers papers on CFD simulation of electronic
equipment with radiation and convection effects,
thermo-mechanical modeling of RF power sensor
systems, thermal compact models for IC packages,
and electrical simulation for wideband applica-
tions, modeling of structures with embedded
passives for RFIC applications, and 3D electro-
magnetic modeling of optoelectronic transceivers.

8:00 Linearized Superposition using CFD for
Thermal and Power Characterization
of Electronic Equipment with Signifi-
cant Thermal Radiation and Natural
Convection
Paul Gauché, Flomerics Inc.; Wen Wei, Intel
Corporation

Simulation and
Power  Sensor

Thermo-Mechanical
Modeling of RF
Microsystem

Jiri Jakovenko, Miroslav Husak, Czech Tech-
nical University, Tibor Lalinsky, Sovak Acad-
emy of Sciences

Modeling of Return Loss on Multilayer
Package for Wideband Applications

- FA4-Room A201
. Optoelectronics

Nansen Chen, Kevin Chiang, Y. P. Wang, :
Sliconware Precision Industries Co., Ltd; !
Yeong-Lin Lai, National Changhua Univer- :

sity of Education
9:15 Break

9:45 New Configurations for

10:10 An Optimized System Level
High Fre- :

quency Capacitors and Composite -

Structures for Embedded Passive and
RFIC Applications

Kala Gururajan, Harish Peddibhotla, Raghu
K. Settaluri, Oregon State University

10:10 Analysis of PCB Power/Ground Plane -
Decoupling with New Solver Technol- .

ogy
Richard Remski, Ansoft Corporation

10:353D Electromagnetic Simulation of Op-
toelectronic Transceiver Structures
John C. Schultz, Gordon Henson, 3M Com-
pany; Robert Trammel, Marek Turowski, CFD
Research Corporation (CFDRC)

11:00 The Extraction of a Two-Resistor/Two-
Capacitor Model for Common IC Pack-
ages and their Implementation in CFD

David W. Stiver, Sarang Shidore, Flomerics !

Inc.

Chairs: Phil Zulueta, JPL; Ephraim Suhir,
lolon, Inc.
8am -11am

As the Photonics/Optoelectronics industry contin-

optoelectronics remains a primary focus among

waveguides.

8:00 Characterization of Adhesives for Low 8:00
and -

Temperature Microelectronics
Photonics Packaging

C. Taylor, H. Naseem, W. Brown, University .

of Arkansas

8:25
Transceivers

. FAS -

Special Session*

Room A202/204

' National Science Foundation &

- Sidney J. Stein Educational Foun-
; dation

ues to experience growth fluctuations, the attempt :
to find reliable, low cost methods of assembling :
: 8 am -10:25 am
researchers, technologists and package-develop-
ers. This session in Photonics/Optoelectronics Pack- -
aging reflects this theme as it addresses work, rang- -
ing from novel adhesive and process technologies -
for fiber alignment and VCSEL assemblies to the -
development of new glasses for planar, optical -

Chairs: Rao Tummala, Leyla Conrad,
Georgia Institute of Technology

* Presentationswill be20 minuteseach.

. 8:20

Adhesive Assembly for Optoelectronic .

John Schultz, Glen Connell, Gordon Henson, .

Ron Davis, 3M Company

8:50 “Curing” Low Yields in Photonics

1 8:40

Richard S. Garard, Lambda Technologies, -

Inc.
Break
9:45

an Optics-Extended
Motherboard Technology

An O/E Measurement Probe Based on '
MCM-D :

1 9:15

- 9:45

Herbert DePauw, J. De Baets, J. Vanfleteren,
A. Van Calster, Ghent University (ELIS- -

TFCG) / IMEC

.. 10:05 Chip-Package
Design -

Methodology for an Opto-electronic:

Transceiver Module

Winfred Morris, Abdolreza Langari, -

Mindspeed Technologies™

- 10:35Planar Optical Waveguides Fabricated :

by lon-Exchange of Transition Metal -
lons in Commercial and Special Opti- -

cal Glasses

Jarmila Spirkova, Pavlina Nebolova, Pavia :
Nekvindova, Martin Mika, Institute of Chemi- *

cal Technology; Anna Mackova, Karel ;

Mach, Czech Academy of Sciences; Josef

Schrofel, Czech Technical University

AuthorsareNSF/SJS
2001-2002 Awar d Recipients

DC Resistivity Profile of Multilayer Di-
electric Devices for Production Process
Improvement

Aaron E. Hydrick, Alfred University

Surface Preparation of AIN Substrates
for Metallization

Robert Campman, The New York Sate Col-
lege of Ceramics at Alfred University

Fabrication of a Pressure Utilizing Low
Temperature Co-fired Ceramics
Yasmin Morales, Boise State University

Break

Finite Difference Time Domain Simu-
lation of Multiport Networks using S-
Parameter Macromodels for Packaging
Applications

Chris Lasek, University of Colorado at Boul-
der

Co-design of RF
Microsystems
Leroy Griffith, Rochester Institute of Tech-

nology



exhibitors

Warner Andrews

IAndrewsAssociates
IMAPS 2002 Exhibit Co-Chair

area as well.

The Colorado Convention Center is a world-class exhibitor facility with a great show booth
layout with easy access to and from the technical sessions. Several events are scheduled to
bring attendees to the show floor, as an aid to maximizing traffic through the exhibit area.

Another new addition for the exhibitors will be an Exhibitors Lounge for your personal and
private business times. The front range of Colorado is home to a multitude of high tech
companies that employ microelectronics packaging in their telecommunication and photonics products. This is an exceptional
opportunity to reach these companies with your cutting-edge technologies.

A Warm Western Welcome TO EXHIBITORS

As Exhibit Co-Chair for the IMAPS 2002 Denver International Symposium, | am pleased to
WELCOME the EXHIBITORS to Denver, CO. The IMAPS 2002 Committee would like to
express our thanks for your company’s participation in the 2002 IMAPS Symposium as we are
aware of the stressful economic business conditions and the financial commitment required to
attend the symposium. We believe that this exhibit will be a great sales and marketing
opportunity for your company nationally, internationally and locally in the Rocky Mountain

IAgain, Thanks for participating in the IMAPS 2002 International Symposium!

3M Electronic Adhesives &
Specialties Dept.

Booth #: 229

3M Center Building 209-1W-24
St. Paul, MN 55144-1000

Ph: 651-575-2178

Fax: 651-736-0454

E-Mail: tlboucher@mmm.com
Web Address. www3m.com/adhesives

. furnaces and accessory parts. In
. support of our OE manufacturing :
. activities we also offer custom '
* fabrication of replacement parts, :
. repair service for a wide range of -
- power and temperature controllers as -
+ well as calibration services. :

. Accuprobe

. Booth # 628

3M Electronic Adhesives and
Specialties Department provides a;
full line of Pressure Sensitive :
Adhesives (PSAs), thermoplastics,
and thermosets that are further
enhanced by providing electrical and '
thermal conductivity, optical clarity
and light management. Our underfills -
are unique epoxies used for flip chip -
and component attachment.

Abbott Furnace Company
Booth #: 508

1068 Trout Run Road

PO Box 968

St. Marys, PA 15857

Ph: 814-781-6355

Fax: 814-781-7334
E-Mail:
mgelsick@abbottfurnace.com
Web Address:
www.abbottfurnace.com

Abbott Furnace Company is located
in the City of St.Marys in :
Northwestern Pennsylvania. We ;
employ a highly skilled work force :
to produce quality continuous

1 Harrison Avenue
P.O.Box 1044

Salem, MA 01970-6044
Ph: 978-745-7878

. Fax: 978-745-7922

E-Mail: accuprobe@aol.com

© Web Address: www.accuprobe.com

Accuprobe manufactures

applications.

Accuprobe

Spring Probes.

. jamesbyrum@accutechlaser.com
. Web Address:
. www.accutechlaser.com

fixed .
pattern probe card assemblies for use -
by semiconductor producers. Probe !
cards are used for semiconductor :
wafer sort and Hybrid circuit laser trim
also ;
manufactures probe card assembly :
and repair equipment. Accuprobe
offers Epoxy Ring, Z-Adjustable, -
Metal Blade, Ceramic Blade and Blade -
. Web Address: www.acoustech-

AccuTech Laser Processing, Inc.
Booth # 217

1175 Linda Vista Drive '
San Marcos, CA 92069
Ph: 760-744-6692
Fax: 760-744-4963
E-Mail:

. provides meaningful analysis of the
. data obtained with these techniques.

. Advanced Packaging

- Booth #: 605, 607

+ 98 Spit Brook Rd.

- Nashua, NH 03062-5737

. Ph: 603-891-9398

. Fax: 603-891-9492

. E-Mail: kpetrillo@pennwell.com

. Web Address: www.smtmag.com

Ceramic substrates; Laser cutting, :

+ drilling & scribing of alumina, :
. aluminum nitride, green ceramic :
- tape. Laser drill glass and machine -
+ fused quartz,
- electronic materials.
" drilling for printed wiring boards.

PTFE and other -
MicroVia -

Al Technology, Inc.

Booth #: 348

70 Washington Road
Princeton Junction, NJ 08550
Ph: 609-799-9388

" Fax: 609-799-9308

. E-Mail: ait@aitechnology.com

AcousTech, Inc.
Booth #: 105 !
10542 Coldwater Rd. .
Suite B

Fort Wayne, IN 46845

Ph: 219-637-2167

Fax: 219-637-4128

E-Mail: jon.roth@acoustech-
inc.com

inc.com

. AcousTech is a service laboratory
. specializing in C-SAM acoustic

micro imaging and X-ray imaging. ;

© With extensive experience in:
* component failure analysis and :

reliability issues, AcousTech :

. Web Address:

www.aitechnology.com

. Al Technology manufactures flexible
. “Stress-free” adhesives, films, pastes
- and thermal films, gels/grease.

' Adhesives are electrically conductive
. or insulating and applicable for die
- attach, lid sealing, BGA, multichip
. modules, and wafer lamination.
. Optical adhesives are low shrinkage

with refractive index of >1.50. Other
products include custom carriers,
wafer dicing tapes and UV curing
adhesives and tapes.



American Technical Ceramics
Booth #: 410

One Norden Lane

Huntington Station, NY 11746-
2142

Ph: 631-622-4700

Fax: 631-622-4748

E-Mail: klevine@atceramics.com
Web Address: www.atceramics.com

ATC'sCustom Thin Film Circuitsand

Anter Corp.

. Booth #: 828

- 1700 Universal Road

- Pittsburgh, PA  15235-3998
: Ph: 412-795-6410

- Fax: 412-795-8225

. E-Mail: sales@anter.com

Components group offers custom ;
. services worldwide. Products include

metalization and patterned substrates

to address a broad spectrum of *

deposition and hybrid circuit
fabrication requirements. Sputtered

- (CTE)
- conductivity

and electroplated coatings are made
- capacity measurement. Featuring our

to specifications. Products may

include via holes and odd shaped -
. measuring highly conductive thermal

substrates in a wide choice of ceramics
and dielectric materials.

AMI/PRESCO

Booth #: 439, 441, 538, 540
3087 US Highway 22

North Branch, NJ 08876

Ph: 908-722-7100

Fax: 908-722-5082

E-Mail: sales@ami-presco.com
Web Address: www.ami-presco.com
AMI offers a full spectrum of
for Hybrid Circuit, Advanced
Packaging, and SMT applications.
Models range from entry level
printers through fully integrated, in-
line automated closed loop systems.
In addition to this popular line of

Web Address: www.anter.com

Anter is a manufacturer of

' thermophysical properties measuring

instruments and a provider of testing
dilatometers for thermal expansion
measurement, thermal
meters, thermal
diffusivity systems and specific heat
patented FlashLine(tm) models for

interface materials from -180 to

. 2800C. 1S09001 Certified.

: Applied Laser Technology

Booth #: 320

14155 S.W. Brigadoon Court
Suite B

Beaverton, OR 97005

. Ph: 503-641-4400
. Fax: 503-641-6696

E-Mail: karamooz@altinc.com

. Web Address: www.altinc.com
precision screen printing equipment :

' Laser
. drilling. Laser trimmer of resistors,
thermistors. :

: capacitors

machining, scribing and

and

- Specializing in drilling, machining and
- serializing ceramics, metals, plastics,
+ rubber gaskets, silicon wafers, fiber -

screen printers, AMI manufactures .
' materials.
handling and automation systems, in- .
. Applied Simulation Technology
' Booth #: 840

dedicated vision alignment systems,

line conveyor dryers, and printing
supplies such as squeegees and
cleaning cloths.

Ansoft Corp.

Booth #: 619

Four Station Square

Suite 200

Pittsburgh, PA  15219-1119
Ph: 412-261-3200

Fax: 412-471-9427

E-Mail: info@ansoft.com
Web Address: www.ansoft.com

based software solution for power-

engine to generate both frequency- and
time-domain results. Slwave's full-

domain simulation and SPICE-based ;

boards, aerospace and medical

2025 Gateway Place, Suite 318
San Jose, CA 95110

Ph: 408-436-9070

Fax: 408-436-9078

E-Mail: sales@apsimtech.com
Web Address: www.apsimtech.com

. Applied Simulation Technology
. offers leading edge software solutions
 for high speed digital and analog

; circuits and systems. The company

. focusis in the area of Signal Integrity
Slwave, Ansoft's new electromagnetic-
- designs. The software solutions
ground plane and signal-integrity -
analysis, employs a full-wave analysis -
- physical interconnects. IBIS and
. SPICE models are both supported.

wave algorithm, combined with -
Ansoft’s time-tested strength in time-

transistor-level and IBIS drivers, :
provides the widest range of simulation *

capabilities available today.

and EMI analysis for high speed PCB

include parasitic extraction, IC
modeling and simulation of the

Asahi Techno Glass

Booth # 407 & 409

7-2 Nihonbashi-Honcho 3-Chome
Chuo-Ku

Tokyo, 103-0023

Japan

Ph: 81-3-5645-2728

Fax: 81-3-5643-8285

E-Mail: jmurai @nifty.ne.jp

Asahi Glass offers a series of lead-

free glass for Sealing, MLCC/LTCC, ;
Binder and Brazing applications. New *
' Bar-Lo Carbon Products

organic sealing material and spherical

glass frit with high liquidity and :
- 31 Daniel Road West

narrow particle distribution. Asahi

Techno Glass offers Aluminum -

Nitride with high flexural strength
with lapping and polishing.

Asymtek/March Plasma/
Nordson

Booth #: 317, 319, 321

2762 Loker Ave. West
Carlsbad, CA 92008-6603

Ph: 760-431-1919

Fax: 760-930-7439

E-Mail: info@asymtek.com
Web Address: www.asymtek.com

Award-winning automated dispensing
systems for advanced packaging for
photonics, flip chip, multi-chip
module and surface mount
applications, including MEMS,
MOEMS and other

. assemblies. See our newest platform -
- — the award-winning Axiom Series -

- advanced

pump  and
technology, including non-contact
jetting and highly accurate pumps for
very small dots.

ATV Technology

Booth #: 208

21 Concord Street

N. Reading, MA 01864

Ph: 978-664-1948

Fax: 978-664-4819

E-Mail: atvtec@att.net

Web Address: www.atv-tech.com

furnaces, solder reflow systems,
micro-manipulator

Azimuth Electronics designs and
manufactures test and burn-in
sockets, contactors, and carriers used
for testing custom and standard
packaged microelectronics products.
Azimuth’s personnel provides
support for socket designs for
machined prototypes thru molded
production quantities. Socketing
systems have be developed to
accommodate packages with leads,
pads, and pins.

Booth #: 931

Fairfield, NJ 07004-6031
Ph: 973-227-2717

Fax: 973-575-7164
E-Mail: barlo99@aol.com
Web Address. www.barlo.com

Bar-Lo Carbon Products is a
manufacturer of precision graphite and
ceramic fixturing for electronic
packaging, glass-to-metal and
hermetically sealed components, diode
manufacturing, ceramic packaging,

. BGA/PGA, solder reflow and countless
. other brazing applications. We are aso

electronic :

a leading manufacturer of crucibles and
graphite tooling for jewelry, refining,
continuous casting, hot pressing, and
sintering applications. We offer a full
line of graphite materials available in
custom sized plates, rods, and shapes.

* Our experienced engineering and sales

and demonstrations of our :
valve -

staff understands the problems
encountered in your applications and
is well-versed in taking customer
blueprint and drawing concepts and
turning them into cost-effective
production products. Please stop by
our exhibit to see how we may be of
assistance to your organization.

Black Hills Business Council
Booth #: 609

P.O. Box 3486

Rapid City, SD 57109

Ph: 605-393-1500

. Fax: 605-342-9587
. E-Mail: bboyer@rushmorenet.com
Provides programmable process !

systems, -

precision hot plates, and diamond :

scribers. LTCC sintering press to 5
tons - 1000C.

Azimuth Electronics
Booth #: 316

2605 South ElI Camino Real
San Clemente, CA 92672
Ph: 949-492-6481

© Fax: 949-492-0744

' E-Mail: sales@azimuth-

: electronics.com

- Web Address: www.azimuth-
. electronics.com

Web Address:
www.rapiddevel opment.com

The Black Hills Business Council isthe
economic development organization
that represents the communities of the

- Black Hills of South Dakota. If you're

looking to expand, relocate, or hire
well-educated, trained technical
employees, give us a call a 605-343-
1880. We have buildings available or
will build to suit. Ask about our
partnership with the South Dakota
School of Mines and Technology. See
what we can do for you! Incentives
available to qualified companies.




exhibitors

BTU International

Booth #: 639, 641

23 Esquire Rd.

North Billerica, MA 01862
Ph: 978-667-4111

Fax: 978-667-9068
E-Mail: sales@btu.com
Web Address: www.btu.com

BTU International provides thermal

Central Semiconductor
Booth #: 727

145 Adams Ave.
Hauppauge, NY 11788
Ph: 631-435-1110

- Fax: 631-435-1824

: E-Mail:

: tdonofrio@central semi.com

- Web Address: www.centralsemi.com

process solutions for the electronic -
assembly and semiconductor packaging -

markets. The equipment consists of:

Multilayer Ceramic Materials and

Equipments. Electronics Materials, :
Equipment & Testing Instruments. ,

Technical Transfer of Multi-layer
Ceramic Tech.

Chip Supply

+ Booth # 330, 332

- 7725 North Orange Blossom Trl.
" Orlando, FL 32810

Central manufactures discrete -
semiconductors in the following
. device types; Small Signal

solder reflow and curing furnaces for :
PC Board Assembly; thermal systems .,
used in semiconductor packaging and :

sedling, as well as in the processing of !

multi-chip and ceramic components. :
BTU also develops custom equipment -
for specialty applications needing -
high-temperature and atmosphere- -

control such as: brazing, sintering of

ceramics and aluminum aloys, nuclear -
fuels, and the deposition of precise thin .

film coatings.

C & R Technologies

Booth #: 817

9 Red Fox Lane

Littleton, CO 80127-5710
Ph: 303-971-0292

Fax: 303-971-0035

E-Mail: brent@crtech.com
Web Address: www.crtech.com

Transistors, Power Transistors,
Switching Diodes, Schottky Diodes,
Zener Diodes, General Purpose
Rectifiers, Fast & Ultra Fast
Rectifiers, JFETs, MOSFETs and
Programmable UJTs. These devices
are available in chip form and packed
in a variety of options including

. Wafer, Sawn, Chip or Gel-Pak.

Ceramics Process Systems Corp
Booth #: 613

111 S. Worcester St.

P.O. Box 338

Chartley, MA 02712-0338

Ph: 508-222-0614

Fax: 508-222-0220

E-Mail: dsaum@alsic.com

Web Address: www.alsic.com

. Aluminum Silicon Carbide (AISiC)

. metal-matrix

C&R provides best-of-class heat

transfer and fluid flow software and ,

design consulting services for :

electronics packaging thermal

modeling and sensitivity analysis,

design optimization (including -
multidisciplinary - MDO/MDA), and

thermal radiation.

CCT Laser Services

Booth #: 219

25421 South Schulte Rd.
Tracy, CA 95377

Ph: 209-833-1110

Fax: 209-833-1116

E-Mail: cctrnu@aol.com

Web Address: www.cctlaser.com

thickfilm, thinfilm, and ultra-thinfilm

thin materials (<0.010"), such as ;

composites  for
electronic packaging and thermal

management solutions. Net shape :
processing of AISIC to form simple '
' to complete electronic packages,
management. Specialties include :
two-phase flow (vapor compression
cycles, heat pipes, thermosyphons), -
CAD/FEM integration, parametric -

carriers, substrates, and flip chip
heatspreader lids.

CeramTec NAE

Booth #: 413

One Technology Place
Laurens, SC 29360-0098
Ph: 864-682-3215

Fax: 864-682-1140

E-Mail: jjacks@ceramtec.com

© Web Address: www.ceramtec.com

CeramTec is a leading manufacturer
of technical ceramics for micro
electronics worldwide. CeramTec is
well known for leadership in products

. such as dry pressed components, thick
» and thin film substrates, aluminum
Passive and Active laser trimming on '
. polishing and precision grinding. QS
circuitry. Laser micromachining on :

silicon, ceramic, polyimide, moly- -

nickel-gold
packages. Spot sizes down to 3um.

layers on ceramic '

Custom software and processes -
- Ph: 973-644-9209

. Fax: 973-644-0270

. E-Mail: info@ceratekllc.com

. Web Address: www.ceratekllc.com

developed in-house.

nitride offers glazing, metallizing,
9000 and 1SO 9002 certified.

Ceratek

Booth #: 542, 544, 546, 548
7 Whispering Meadow
Morristown, NJ 07960

Ph: 407-298-7100

Fax: 407-290-0164

E-Mail: sales@chipsupply.com
Web Address: www.chipsupply.com

Cobehn Systems
Booth #: 545

640 Airport Road
Winchester, VA 22602
Ph: 540-665-0707

- Fax: 540-665-0768
- E-Mail: cobehn@cobehn.com
+ Web Address: www.cobehn.com

Turnkey source for the semiconductor ;
and interconnect approach you want. :
Whether you use die or packaged '
devices, surface mount or through hole, -

we can meet your semiconductor needs.
Let us source the die, and if necessary,
assemble and test to your requirements.

Chipbond Technology Corp.
Booth #: 523

7403 Carissa Cove

Austin, TX 78759

Ph: 512-250-3651

Fax: 886-3-578-8003
E-Mail: bmar@chipbond.com

Web Address: www.chipbond.com.tw -

1) wafer bumping services 1.1 Au .
bumping & process availability: 4", :
5", 6" and 8" 1.2 Solder bumping &
. process availability: 5", 6" and 8" 2) ;
LCD driver IC turn-key solutions: :
2.1 TCP: Au bumping, testing (wafer '

probe test, final test), TCP assembly(

backgrinding, dicing included) 2.2 -
COG: Au bumping, wafer probe :

testing, backgrinding and dicing,
100% visual inspection 2.3 COF: Au
bumping, testing (wafer probe test,
final test), COF assembly
(backgrinding, dicing included).

CirQon Technologies Corp.
Booth #: 147

1394 St. Paul Avenue

Gurnee, IL 60031

Ph: 847-360-1900

Fax: 847-360-1910

E-Mail: sales@cirqon.com
Web Address: www.cirgon.com

on ceramic substrates for today’s most

Cobehn Systems offers solvent and
acohol batch cleaning for applications
where long term reliability and
optimum yield are of paramount
importance. With average solvent
consumption of less than one gallon
per month, this system produces
outstanding results in the removal of
organic and inorgainc contaminants.
Modular design facilitates easy
customization for a variety of
production situations. When using
Cobehn’'s optional fume containment
system, this environmentally-friendly
process produces zero emissions.

Cool Shield, Inc.

Booth # 411

333 Strawberry Field Rd.
Warwick, Rl 02885

Ph: 401-739-7600

E-Mail: jeff@coolshieldinc.com

Cool Shield, Inc. provides design and
manufacturing solutions for heat

management-EM| shielding problems,

with particular focus on providing a
total systems approach. Cool Shield,

Inc. specializes in injection molding

of parts made of thermally conductive
composite materials developed by its
sister company, Cool Polymers™.

Products include 3-D moldable
elastomers and UV-cured silk screenable
compounds, EMI/RFI shielding for

parts used in the electronic circuitry,

and heat sink for applications where
space and weight are limited.

CoorsTek

Booth #: 731, 733

16000 Table Mountain Parkway
Golden, CO 80403

Ph: 303-277-4056

. Fax: 303-277-4753

. E-Mail: sufka@coorstek.com

. Web Address: www.coorstek.com
CirQon® Technologies Corporation :
specidizes in pure copper metallization !

demanding microelectronics packaging :
applications. Our technologies offer *
circuit designers powerful, efficient -
- materials. We also supply single and
management and outstanding RF -
performance. The result is superior -
product performance with significant .

solutions for effective thermal

cost advantages.

CoorsTek serves the electronic
industry with micro dry pressed, thick
and thin film substrates, and
metalized ceramics utilizing alumina
tape cast and roll compacted

multi-layered, co-fired electronic
packages and feed throughs utilizing
HTCC/LTCC technology. Precision
machining capabilities include
lapping, polishing, prototype
machining along with laser



machining of substrates including
scribing and drilling.

Creative Automation

Booth #: 549

11641 Pendleton Street

Sun Valley, CA 91357

Ph: 818-767-6220

Fax: 818-767-1243

E-Mail:
gjhelmers@creativeautomation.com
Web Address:
www.creativedispensing.com

Creative Automation Company

Cyber Technologies/Optical
Systems

Booth #: 529

107-67 Iber Road

Stittsville, ON K2S 1E7
Canada

Ph: 613-831-6846

Fax: 613-836-8890

. E-Mail: bill @opticalsystems.ca

! Manufacturer of the Cyberscan

: family of laser-based non-contact
- inspection systems features the
* Vantage. This system combines

- digital

provides automated systems for the -

application of adhesives, solder
pastes and sealants. Accurately
dispensing silver filled epoxy dots to
0.006", our cost effective,
innovative designs lead the industry.

high speed dispensing is a must,

- stages

sensor technology with
computer-driven x/y translation
to collect sub-micron

- resolution z-height measurements
. and create a 2D profile, or performs .
. araster scan of the measurement site -
' to produce a 3D topographical map.
If volumetric accuracy is required, if |
. Dagjoo Fine Chemical Co.

Creative Automation Company is the *
: 1236-10 Shihwa Ind. Estate 1 RA
- 110

- Jungwang-Dong

ultimate solution.

CTS

Booth #: 725

RF Integrated Modules

1201 Cumberland Ave.

West Lafayette, IN 47906-1388
Ph: 765-497-5248

Fax: 765-497-5399

E-Mail: Rkramer@mw.ctscorp.com
Web Address: www.ctscorp.com

co-fired ceramic (LTCC) networks,

Booth #: 740

Shiheung, Kyunggi-Do 429-848
Korea
Ph: 82-31-498-2901

. Fax: 82-31-498-2902
. E-Mail: iljimae@daejoo.co.kr

' Dage Precision Inds., Inc.
: Booth #: 630, 632
+ 4024 Clipper Court
CTS manufactures low temperature -
- Ph: 510-683-3930

packages, and rf and multichip
© E-Mail: sales@dageinc.com

. Web Address: www.dage-group.com
provide a full turn key design service .
. Dage supplies the semiconductor and
' advanced packaging industries with
. “state of the art” products and
- services. In addition to the Bond
+ Tester (3000, 4000 Series) products,

modules. CTS can transfer an
existing design into our database or

(layout creation, component
specification and procurement,
prototyping, assembly, screening and
test). CTS is certified to 1SO9001
and MIL-PRF38534.

Curamik Electronics, Inc.
Booth #: 741

3770 Realty Road

Addison, TX 75001-4311

Ph: 214-615-1533

Fax: 214-615-1540

E-Mail: akistner@curamikusa.com
Web Address: www.curamik.com

alumina and aluminum nitride. We
offer hermetic vias, integrated

Fremont, CA 94538

Fax: 510-683-3935

Dage has launched a full range of X-
Ray and SAM equipment targeted
towards both the semiconductor and

. PCB/SMT markets.

. Dakota Consulting
! Booth # 742

. 2753 Eltinge Drive

- Alpine, CA 91901
© Ph: 619-445-7839
Curamik Electronics makes and sells -
Direct Bond Copper substrates on -
- Web Address: www.dakota-

terminals and dimples as product
enhancements. We also produce -
' representation of German companies

hermetic packages and liquid cooled
substrates using the DBC technology.
Our AIN DBC substrates are an
excellent replacement for BeO
substrates.

Fax: 619-445-4331
E-Mail: agardner@sciti.com

consulting.org
Dakota Consulting specializes in the

in the USA. Products represented

. include wire bonders, pick and place
' (die bonding) equipment, sealing/
- reflow solder ovens, bond test
- equipment, on-board circuit testers,
: leak detectors, work stages, hot

plates, and laser

equipment.

measuring

Datacon North America, Inc.
Booth # 511

Seven Neshaminy Interplex
Suite 116

Trevose, PA 19053

Ph: 215-245-3052

Fax: 215-245-3060

E-Mail: DCNA @datacon.at
Web Address: www.datacon.at

provides flexibility and a small

FCOB, MCM, hybrid, stacked die,
PBGA, FCBGA, CSP, SIP, even
custom optoelectronic processes.

 The Datacon 2200 apm+ handles
. 300mm wafers and die up to 50mm
© with 10um@3s placement accuracy.

- DDE - EDA A/S
- Booth #: 822
" Vesterlundvej 14

CA powerful

Herlev 2730,

Denmark

Ph: 45 44 51 01 05

Fax: 45 44 51 01 01

E-Mail: vwh@dde-eda.dk

Web Address: www.dde-eda.com

tool for

© World's

Diamond Wire Technology
Booth #: 602

1605 South Murray Blvd.
Colorado Springs, CO 80916
Ph: 719-570-1150

Fax: 719-570-1176

E-Mail:
info@diamondwiretech.com
Web Address:
www.diamondwiretech.com
Oldest

and Largest

© Manufacturer of Diamond Wire and
Datacon’s 2200 family of die bonders *
- Wire wafering saws as well as dicing
footprint for a wide variety of -
applications — single chip, COB, -

Diamond Wire Saws. Single and Mullti-

saws. Wafers as thin as .003" superb
surface finish, highly parallel cuts, and
smdl kerdf.

Dow Corning

Booth # 710, 712

2200 Salzburg Road

Midland, M1 48686

Ph: 517-496-6229

Fax: 517-496-4586

E-Mail:

c.dougherty @dowcorning.com
Web Address: www.dow.com

Dow Corning Electronics Solutions
offers ultra-high purity materials to

., improve your IC packaging and
. protection. Wafer level packaging
' technology for chip reliability and
Supermax ECAD for PCB/MCM/ ;
© Hybrid layout, supports all types of :
- designs including RF, Microwave,
- High-Speed and Advanced Packaging. -

© tone,

advanced

- packaging and building technologies -
" Worldwide testing, prototyping and
featuring chip-to-cavity wire bond .
automation, synthesis of thick/thin :

such as thick/thin film, LTCC, PTF,

film
embedded passive components.

Deweyl Tool Co., Inc.

Booth #: 820

959 Transport Way

Petaluma, CA 94954

Ph: 707-765-5779

Fax: 707-765-0327

E-Mail: info@deweyl.com
Web Address: www.deweyl.com

Manufacturer of the finest quality
bonding tools for the hybrid industry.
Products include fine wire bonding
tools, TAB bonding tools, Micro-
BGA bonding tools, large wire
bonding tools, ribbon bonding tools,
custom bonding tools, and insulated
wire bonding tools.

resistors and creation of !

process flexibility. Photoneece®
PWDC-1000, a step reducing, positive-
photosensitive polyimide
coating. Thermally conductive wet
dispensable products, pad products and
advanced phase change materials.

consulting services.

DuPont Microcircuit Materials
Booth # 141, 143

14 T.W. Alexander Drive

RTP, NC 27709-4425

Ph: 919-248-5343

Fax: 919-248-5041

E-Mail:
rick.r.draudt@usa.dupont.com

. Web Address: www.dupont.com/
. mcm

: DuPont Microcircuit Materials is

exhibiting the latest developments
in thick film and Green Tape(tm)
solutions for automotive, wireless
and fiber optic markets. Also being
shown are new thick film materials
for aluminum nitride substrates that
provide a cost-effective solution to
making hybrid circuits able to
withstand high thermal loads.
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Dyconex Ltd.

Booth #: 922

Grindelstrasse 40

CH-8303 Bassersdorf,

Switzerland

Ph: 41-43-266-1100

Fax: 41-43-266-1101

E-Mail: stampanoni@dyconex.com
Web Address: www.dyconex.com

Egide USA

Booth #: 747

4 Washington Street
Cambridge, MD 21613
Ph: 410-901-6225

. Fax: 410-901-6250

: E-Mail:

: woody.cannon@egideusa.com

- Web Address; www.egideusa.com

DYCONEX is recognised world-wide -
as one of the technology leaders in
the area of high-end Printed Circuit :
Boards and MCM-Ls. Over the last :
decades DYCONEX launched many ,
innovative substrate technologies. :

The most known is DY COstrate®,

i.e. the use of plasma for the :

formation of microvias in thin
flexible dielectrics.

Dymatix

Booth #: 421

3380 Montgomery Dr.

Sant Clara, CA 95054

Ph: 408-980-0666

Fax: 408-980-0670

E-Mail: jessed888@aol.com,
khan@dymatix.com

Web Address: www.dymatix.com

DYMATiX....For handling and process -
microelectronic -

integration  of

EGIDE produces hermetic packaging
for the telecommunications industry.
EGIDE offers both glass-to-metal and
ceramic technologies. Products
include 14 pin butterflies, mini DILs
and custom machined packages. Fully
integrated in the manufacture of
ceramic components, machining, and
plating. EGIDE can provide quick
delivery on prototypes and supply
higher running programs.

. Electro Scientific Inds. (ESI)

. Booth # 239

. 13900 N.W. Science Park Drive

. Portland, OR 97229

© Ph: 503-641-4141

- Fax: 503-671-5645

'+ E-Mail: sales@electroscience.com
: Web Address: www.esi.com

packages, it's one name that stands .
out in knowledge of applications and :
custom engineering. Our installed base !

and years of experience supplying ,

solutions for IC, Flip chip, inspection, :
' production and test equipment for

assembly and test, make DYMATIX

the choice for your innovative packing -

partner.

Eberts Electronic Sales
Booth #: 420, 422

403 Business Parkway
Richardson, TX 75081
Ph: 972-699-3598

Fax: 972-699-9777
E-Mail: jsula@aol.com
Web Address:
www.ebertsmicro.com

Both targeted to complex Fiber Optic,

Semiautomatic offers
programming, high versatility,

ESI supplies high-value, high-
technology production equipment to
the global electronics market,
including: laser trimming and
micromachining systems; laser
manufacturing systems for
semiconductor yield improvement;

the manufacture of surface mount
capacitors; laser and mechanical
drilling systems; machine vision
systems; and semiconductor
automation and inspection solutions.

Electronic Packaging &
Production

Booth #: 743, 745
Cahners Publishing

- 1350 E. Touhy

' Des Plaines, IL 60017
- Ph: 847-390-2277
Die Attach Systems by MAT, one -
fully automatic, one semiautomatic. .
" Web Address: www.cahners.com
MCM and Flip Chip applications. .

easy .

Fax: 847-390-2280
E-Mail: mlistello@cahners.com

EP&P is the only technical industry

" publication to cover manufacturing as

Eutectic and cold processes. Fully
automatic can work inline or stand- :

alone. Two independent heads, large ;

working area, auto material handling -

systems.

a complete integrated manufacturing
process. Its superior editorial coverage
includes advanced packaging, PCB
design and assembly, interconnection
and test. The 38,000+ subscribers
represent the EOEM and EMS
manufacturing communities and

- include the complete product buying
. team: corporate managers, senior-to-
. upper level engineering managers and
. technica engineering staff.

Electronics Cooling

Booth #: 821

257 Turnpike Road, Ste 100
Southborough, MA 01772
Ph: 508-870-0714

Fax: 508-898-2796

E-Mail: info@electronics-
cooling.com

Web Address. www.electronics-
cooling.com

Electronics Cooling is the only
magazine dedicated to the thermal
management of electronics and that
caters to the specific need of today’s

thermal community. Flomerics Inc., ;
a world-leader in providing thermal -
analysis software and services, is the *

publisher of Electronics Cooling.
Stop by the booth and pick up the
latest issue.

Electro-Science Labs.

Booth #: 531, 533

416 East Church Road

King of Prussia, PA 19406-2625
Ph: 610-272-8000

Fax: 610-272-7577

E-Mail: sales@electroscience.com
Web Address:
www.ElectroScience.com

lead-free conductor,

Epoxy Technology, Inc.
Booth #: 240

14 Fortune Drive

Billerica, MA 01821

Ph: 978-667-3805

Fax: 978-663-9782

E-Mail: jmccabe@epotek.com
Web Address: www.epotek.com

Epoxy Technology is a Manufacturer
and Custom Formulator of Epoxy
Adhesives and Polyimides. We Offer
Electrically Conductive (ECA),
Thermally Conductive, UV/Photo
Curable, Optical, Encapsulants, Die
Attach, B-Stage, Military-Approved,
and Solder Replacement Materials.
1SO 9001 Certified.

ES Components, Inc.
Booth #: 424

108 Pratts Junction Rd.
Sterling, MA 01564
Ph: 978-422-7641
Fax: 978-422-0011

. E-Mail:

. kfitzpatrick @escomponents.com
* Web Address:

: Www.escomponents.com

. Active Die products and Passive
. Components Ceramic & Tantalum
ESL is a leading thick-film material -
manufacturer with facilities in USA, .
UK, Japan & China. Products include '

resistor &

dielectric pastes, and both LTCC and :
HTCC tape systems. New this year *
are high-K capacitor tapes and °

magnetic tapes compatible with ESL
and other LTCC systems.

Emerson & Cuming

Booth #: 323, 325

10 Finderne Avenue
Bridgewater, NJ 08807

Ph: 908-685-5014

Fax: 908-685-5096

E-Mail: biancoc@nstarch.com
Web Address. www.nstarch.com

National

Capacitors, Thick & Thin Film
Resistors and Substrates, Packages
Ceramic & Step Cover/Lids.
Franchised Vishay, Zetex, Microsemi,
Central Semiconductor, CDI, NTK,
American Etching, Enplas and severa
other authorized manufacturers.

EXAKT Technologies, Inc.
Booth #: 524

7416 N. Broadway Extension
Suite E

Oklahoma City, OK 73116-9066
Ph: 800-866-7172

Fax: 405-848-7701

E-Mail: info@exaktusa.com
Web Address: www.exaktusa.com

Perfect for small production runs and
Emerson & Cuming, a subsidiary of -

Starch and Chemical -

Company, manufactures adhesives, -
encapsulants, coatings and sealants :
for electronic circuit and component ;
assembly, and electrical and industrial :

applications. Headquartered
Billerica, MA, the company operates
manufacturing sites in Canton, MA;
Westerlo, Belgium; and Hokkaido,
Japan.

in'

the research/product development
laboratory, EXAKT Three Roll Mills
simultaneously achieve dispersion,
homogeneity and uniform particle
fineness in products such as highly
viscous pastes, thick films, adhesives,
inks, and metal pastes. View our
numerous styles and options,
including ceramic rollers and scraper
blades, at our website
www.exaktusa.com.



F&K Delvotec, Inc.

Booth #: 211

27182 Burbank

Foothill Ranch, CA 92610
Ph: 949-595-2200

Fax: 949-595-2207
E-Mail: biggs-
k@fkdelvotecusa.com
Web Address:
www.fkdelvotecusa.com

Fine Line Stencil, Inc.

: Booth #: 1038

2840 Janitell Road

- Colorado Springs, CO 80906-4141
: Ph: 719-579-8055

- Fax: 719-576-9123

. E-Mail:

\ derek.stuart@finelinestencil.com

. Web Address:

F&K Delvotec offers the most ;

diverse line of bonding equipment in
the

c step &
industry. We manufacture *

automatic and semi-automatic fine -
- flip-chip & BGA stencils, conductive -

wire, large wire, ribbon, ball and ball

bump bonders. We offer automatic -
and manual eutectic and epoxy die -
bonders. We also provide fully .
. Flomerics, Inc.

integrated assembly lines and bond
test equipment.

Fancort Industries

Booth #: 221

31 Fairfield Place

West Caldwell, NJ 07006

Ph: 973-575-0610

Fax: 973-575-9234

E-Mail: rcorey@fancort.com
Web Address: www.fancort.com

Manual

www.finelinestencil.com

Laser and chem/etch stencils, multi- ;
. Gaiser Tool Co.

' Booth #: 933

© 4544 McGrath Street

relief etched stencils,
inspection templates, squeegee blades,
metal parts, small percision parts,

adhesive screens, chempolishing -

nickel plate.

Booth #: 242

. 257 Turnpike Road, Suite 100

. Southborough, MA 01772

* Ph: 508-357-2012

- Fax: 508-357-2013

- E-Mail: info@flomerics.com

: Web Address: www.flomerics.com

. FLOTHERM s the world's leading
. thermal analysis software for the -
* electronics industry, with 4 times !

and semiautomatic die .

bonders including flip chip bonders :
* libraries and more published technical

for multiprocesses including pick
from wafer, eutectic bonding,
adhesive dispense and stamping.
Wafer scribe and break machines with
manual and or

more users;

examples; more thermal model

- combined. Pick up your copy of
- Electronics Cooling Magazine at

automatic

programmed scribing. Lead cutting -
and forming equipment for surface -
mount devices including fiberoptic

headers.

Ferro Electronic Material
Systems

Booth #: 347, 349

1395 Aspen Way

Vista, CA 92083

Ph: 760-305-1000

Fax: 760-305-1112
E-Mail: bakerp@ferro.com
Web Address: www.ferro.com

Ferro Electronic Material Systems,
a recognized leader in electronic

Booth # 821.

Flow Autoclave/Ceratek
Booth #: 542, 544, 546, 548
3721 Corporate Drive
Columbus, OH 43231

Ph: 614-891-2732

Fax: 614-891-4568

- E-Mail: dpeltier@flowae.com
- Web Address: www.flowae.com

. standard models
. laminators

of

for  cost-effective

. laminating of MLC devices, including
. Ferrites, MLCCs, Varistors, Multi-
' layer PZTs, Filters, LTCC, and

materials provides a comprehensive
: standards and ASME codes. Green
- ceramic cutters will also be exhibited.

range of products such as
metallizations for solar cells, A6, high
performance LTCC for
frequency advanced packages, surge

high -
Fraunhofer - 1ZM

resistors for the telecom industry, a -
. Winerbergsen 28
. D-01277,

also provides hybrid materials for the !

variety of metallizations, and
dielectric powders for MLCC. Ferro
military, automotive, and
telecom industry.

the ;

. Bluetooth products. Laminators are

manufactured to 1SO 9001 quality

Booth #: 446, 448

Germany
Ph: 49 30-46403-100

. Fax: 49 30-46403-111
' E-Mail: info@izm.fhg.de
© Web Address: www.izm.fhg.de

more application ;

R & D in the field of Advanced

Packaging, Photonic Packaging, RF &
Wireless, 3D System Integration, :
MEMS, WLP, Micro Reliability and -
Lifetime Estimation, Interconnection -

Technologies, HDI
Technology, Failure Analysis, Materia

Materials and Composites.

Ventura, CA 93003

Ph: 805-644-5583

Fax: 805-644-2013

E-Mail: rbell @gaisertool.com
Web Address: www.gaisertool.com

Design and :

Gateway Laser Services performs
laser micromachining services for the
production of very small features with
extremely high precision. The
service is for those who must meet
exacting standards requiring highly

- accurate dimensions and tolerances.
Characterization, Polytronic Systems, -
Assembly on Flexible Circuits, .
Environmental Engineering, Polymeric -

Gaiser Tool Company, inventors of ;
the ceramic capillary, is the premier
supplier of wire bonding tools for the
semiconductor industry. Our high :
quality products include ceramic and -
zirconia-ceramic capillaries, wire -
bonding wedges, TAB tools, die -
. collets, vacuum pick-up tools, .
parallel gap electrodes, solder re-flow -

tools, and specialty job shop services.

. Gannon & Scott
' Booth #: 449

© papers, than all its competitors :

33 Kenney Drive
Cranston, Rl 02920

Ph: 401-463-5550

Fax: 401-463-5971
E-Mail: gannons@aol.com
Web Address. www.gannon-
scott.com

Our latest acquisition of a precious
metals processing facility in Phoenix
enables us to provide geographic

: advantages for customer service on :
* both coasts. This purchase broadens -

isostatic -

customer base, expands our thermal

- our electronics and industry oriented -

. Flow Autoclave Systems offers : + during

reduction capacities and adds -
shredding to our growing list of -
capabilities. Over the past two years .

we have completed significant
investments in new equipment,
physical locations and key personnel

to ensure our ability to meeting our :
customers’ needs now and in the :

future.

Gateway Laser Services
Booth #: 708

1846 Craig Park Court

St. Louis, MO 63146

Ph: 314-878-1399

Fax: 314-878-5805

E-Mail: mario@gatewaylaser.com
Web Address:
www.gatewaylaser.com

Types of materials include: ceramics,
metals, alloys, silicon, thin films,
polyimides, Kovar, silicones and
others.

Geib Refining Corp.

Booth #: 417

399 Kilvert St.

Warwick, RI 02886

Ph: 800-228-4653

Fax: 401-732-2841

E-Mail: sales@geibrefining.com
Web Address: www.geibrefining.com

Our Company refines and reclaims
gold, silver, platinum, palladium,
rhodium, and copper from spent
production materials and scrap/
obsolete parts. Our proven track
record of integrity has earned us
repeat business from many of
IMAPS' well-known manufacturers.
We operate a zero discharge and fully
approved EPA facility. Please stop
by our booth and learn more about us
as well as our many fine IMAPS
references.

Gel Pak/Quik Pak

Booth #: 716

31398 Huntwood Ave.
Hayward, CA 94544-7818
Ph: 510-576-2220

Fax: 510-576-2282

E-Mail: moreinfo@gelpak.com
Web Address: www.gelpak.com

GEL-PAK, an ISO 9002 Certified
manufacturer, provides innovative
handling and packaging systems
designed to protect sensitive devices
transport, processing,
inspection and assembly. Proprietary
elastomer technology is the basis of
films, trays and carriers. Quik-Pak
division offers unlimited open cavity
plastic 1C package configurations,
quick-turn dicing, assembly and
marking services.

GIL Technologies

Booth #: 445

175 Commerce Road
Colliersville, TN 38017
Ph: 901-853-5070
E-Mail: mcook@gilam.com
Web Address:
www.giltechnologies.com

GIL is a global supplier of high
performance substrates for RF/
Microwave and High-Speed Digital
printed circuit board applications.
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Substrates offer low loss, stable Dk -
and processing ease-utilizing standard :
FR4 methods. Advantages include ;
. silicon carbide, zircon and zirconia,
and mechanical capability. GIL
performance :
demands in single, double and -
- Booth # 629

" 60 Fordham Road

. Wilmington, MA 01887

. Ph: 978-988-8798

© Fax: 248-735-2460

. E-Mail: chasep@gsilumonics.com
© Web Address: www.gsilumonics.com

lower substrate cost, greater electrical

substrates  meet

complex multi-layer designs.

Global SMT & Packaging
Booth #: 720, 722

Trafalgar Publications, Ltd.

65 Hight Street

Glastonbury BA6 9DS,

United Kingdom

Ph: 44-1458-830888

Fax: 44-1458-832143

E-Mail: tgalbraith@golbal smt.net
Web Address; www.mcb.co.uk

different rate cards.

Graftech, Inc.

Booth #: 447

P.O. Box 94637

Cleveland, OH 44101

Ph: 216-529-3956

Fax: 216-529-3888

E-Mail: linda.barita@ucar.com
Web Address: www.graftech.com

natural
management
components.
Heatsinks,
Engineered

materials
This
Thermal
High

Interface
materials,

high
Edge Seal

graphite thermal products.

Graphite Concepts, Inc.
Booth #: 419

15 Muirhead Avenue

PO Box 5464

Trenton, NJ 08638

Ph: 609-393-8050

Fax: 609-393-1866

. If you are manufacturing components,

. E-Mail: sandeep.jain.o@bayer.com
. Web Address. www.hcstarck.com

. Automatic Printer Stackers for all
* multilayer ceramic components and !
. devices. LTCC, piezo, Tapecasters, |

crucible and refractories. Ceramic -
crucibles and specialty refractory :
shapes from alumina, fused silica,

material compositions.

GSI Lumonics

RF modules, or other microelectronic :

. devices on ceramic, PCB, flex, silicon,
- glass, and metal, we have the most -
- cost effective laser trim solutions.
Global SMT & Packaging is an -
exciting new technical magazine .
containing authoritative technical -
articles on practical issues affecting -
SMT assembly and packaging. Visit ;
our stand and collect your free copy. :
Distributed globally, the journal is :
printed with separate circulation to :
the US, Europe and Asia enabling
companies to target their advertising -
to regionally or globally using three -

Our proprietary laser processes cover
all trim applications including the
latest requirements for embedded
passive trim and wireless/RF active
trim.

H. C. Starck

Booth #: 718

160 E. Runion Ave.

E. Rutherford, NJ 07481
Ph: 201-438-9000

Fax: 201-438-0891

. A world leader in molybdenum and |,
. tungsten fabrications and thermal
© management materials now offers '
' MetgrafTM, an aluminum-graphite :
. composite with tailored CTE from -
* 2-10ppm/K while maintaining high -
- conductivities. Worldwide facilities .
Graftech is a world technology leader -
in the design and manufacture of .
graphite based thermal -
and !
includes
Spreaders, !
Thermal ;
Conductivity graphite, Thermal -
performance *
Thermal -
Interface, and other High Purity -
- E-Mail: mdemoya@haikutech.com
. Web Address: www.haikutech.com

to process and plate to your -
specifications. Excellent match for -
silicon, AIN, GaAs, Al203, BeO
devices and substrates.

Haiku Tech International
Booth # 525

825 SW 8th Court

Miami, FL 33130

Ph: 305-858-9902

Fax: 305-858-9932

. custom

. Heany
. Al203, ZrO2, and ZTA bodies for

Harrop Industries/A.J. Carsten
Co.

Booth #: 246

3470 East 5th Avenue

Columbus, OH 43219-1797 '
Ph: 614-231-3621

Fax: 614-235-3699

E-Mail: pjtimmel @harropusa.com
Web Address: www.harropusa.com

Design and manufacturing of .
processing equipment for electronic :
ceramic parts, including tape casters, ,
bakeout/burnoff conveyor ovens, :
high temperature batch and pusher @

. kilns, infrared conveyor ovens for ;

ink drying and epoxy curing, and belt :
furnaces for chip termination. '
Standard and custom designs are -
provided.

HCC Industries, Inc.
Booth #: 346

4232 Temple City Boulevard
Rosemead, CA 91770

Ph: 626-443-8931

Fax: 916-485-4840
E-Mail:
tstgeme@hccindustries.com
Web Address:
www.hccindustries.com

. Heraeus, Inc.-Circuits Materi-
. als Division

. Booth # 339, 341

© 24 Union Hill Road

West Conshohocken, PA 19428
Ph: 610-825-6050

Fax: 610-825-7061

E-Mail: pbarnwell @4cmd.com
Web Address: www.4HCD.com

Heraeus, Inc./Circuit Materials
Division is a worldwide supplier of
thick film and advanced circuit
assembly  materials to the
microelectronics industry. Materials
available from Heraeus include the
new HeralLock™ zero shrink LTCC
solution, advanced photo-patterned
technologies for high density
circuits, thick film materials for a
variety of applications, and surface
mount materials for PC assembly.

Hybond, Inc.

Booth #: 929

330 State Place

Escondido, CA 92029-1364
Ph: 760-746-7105

Fax: 760-746-1408
E-Mail: marketing-

. promo@hybond.com

© Web Address: www.hybond.com

HCC is dedicated to manufacturing -
high reliability, glass-to-metal :
hermetically sealed packages-from !
standard outlines to sophisticated ;
configurations-for  the :
telecommunications, military &
commercial aerospace and industria
markets. Our rapid response to -
engineering, prototyping and :
production ramp-up, makes HCC a-
viable supplier in this marketplace.

Heany Industries, Inc.
Booth #: 925

249 Briarwood Lane
Scottsville, NY 14546

Ph: 585-889-2700

Fax: 585-889-2708

E-Mail: cliffr@heany.com
Web Address: www.heany.com

Industries manufactures -

. €eectronic and. industrial applications.

. coversheet makers, isostatic presses, °
. vision controlled cutters, chip testing -
. and taping, metalization carrier :
' plates, dippers, pin presses, ovens,
Precision machined graphite fixtures -
and components for glass-to-metal -
sealing, brazing sintering and various -
other electronic packaging and -
semiconductor applications. Graphite .
crucibles and casting dies for molten :
metal applications. Clay-Graphite '

carrier film technology and visual
inspection machines.

. The company also provides ceramic .

and metallic thermal spray coatings '
for wear, corrosion, dielectric, and
heat shield applications. Markets :
include ceramic fuse bodies, wear
components for heavy industry, and :
coatings for combustion engines. -
Processes include pressing, injection -
molding, and extrusion.

Designs, manufactures and sells ball
and wedge wire bonders; eutectic,
epoxy and laser diode die bonders;
the DFS universal wire bonder test
unit and a number of standard and
custom adjustable height heated
workstages. Stop by our booth to see
how the 676 makes wire bonding
easier.

Hybrid Screen Technologies,
Inc.

Booth #: 412

3301 Labore Road

White Bear Lake, CA 55110
Ph: 800-219-9950

» Fax: 651-486-0576
'+ E-Mail: sernster@aol.com
: Web Address: www.hybridscrn.com

Screens and stencils for thick film
and solder deposition. Specializing in
screen materials for printing fine line
thick film patterns with excellent
resolution. Wide selection of mesh
and emulsion types to satisfy any
process requirements. Quick

' turnaround, competitive pricing, and

quality work. In-house photoplotter
and a staff of experienced
professionals.



Instron Corp.

Booth #: 427, 429

100 Royall Street

Canton, MA 02021

Ph: 781-575-5698

Fax: 781-575-5751

E-Mail: fred_otto@instron.com
Web Address: www.instron.com

introduces its 5848 MicroTester
System designed for testing

include semiconductor die shear and
pull tests, tensile testing of fine wires

and substrates.

Interconnect Systems, Inc.
Booth #: 109

708 Via Alondra

Camarillo, CA 93012

Ph: 805-482-2870

Fax: 805-482-8470

E-Mail: info@isipkg.com
Web Address:
WWW.interconnectsystems.com

18I
market by providing
capabilities in PCB/module design,
electrical interconnect, and integrated
electronic manufacturing. Product
categories include: IC Packages;
Production BGA Socketing System;
Few Chip Modules; IC Footprint

ITT Industries -
MicroElectronics Center

Booth #: 823

7821 Orion Ave

Van Nuys, CA 91406

Ph: 818-901-2428

Fax: 818-901-2435

E-Mail: evelyn.teichener@itt.com
Web Address: ww.ittgil.com

The MicroElectronics Center (MEC)
of ITT Industries, Systems Division
is a design and fully automated
manufacturing facility dedicated to
high  volume
commercial, military, and space-

service facility that
consistent, low cost, high quality,
module
accommodate unique customer
reguirements.

! Ixion Technologies

. Booth #: 326

+ 429 Church Street

- New Bedford, MA 02745-5101
- Ph: 508-998-9200

- Fax: 508-998-9462

. E-Mail: sbenisatto@ixrel.com
. Web Address:

. www.ixiontechnol ogies.com
Instron Corporation®, a leading :

provider of testing equipment, '
. manufacturer.
: packages, high temperature co-fired
microelectronic devices. Applications *
© materials. Ixion aso offers hermetic
- coated AR windows in either glass or
and fibers, and peel tests of thin films -
- specializes in designing for cost and
. is set up to meet your first to market
. needs.

. Kaneka High-Tech Materials

. Booth #: 518

' 6161 Underwood

+ Pasadena, TX 77507

- Ph: 281-474-1867

- Fax: 281-291-2110

- E-Mail: Galbert@kanekatexas.com
. Web Address: www.kaneka.com
serves the Electronic OEM

unique .
. high quality Apical Polymide Film.
© This film is used in Wire and Cable.
* Motor/Generator, Flexible Printed
+ Circuit. Pressure sensitive and other
- markets where performance is
© critical.

Conversion Adapters; Flex Circuit -
Assemblies; Bare Dieto PCB or Flex.
- Booth # 616

- 101 Philip Drive

. Norwell, MA 02061

. Ph: 781-871-6600

! Fax: 781-871-6528

. E-Mail: ekerrissey @wkap.com
© Web Address: www.wkap.nl

manufacturing to -
- Willow Grove, PA 19090
. Ph: 215-784-6571

. E-Mail: jbecker@kns.com
. Web Address. www.kns.com

Ixion is a total solution package '
We offer metal

ceramic packages and thermal

sapphire for window lids. Ixion

KHM is a global manuafacturer of

Kluwer Academic Publishers

Free sample .

on display. Review our on-line

Kulicke & Soffa

2101 Blair Mill Rd.

. Kulicke & Soffa is the world's leading :
* supplier of semiconductor interconnect *
* equipment, materials and technologies.
- K&S markets dicing and wire bonding -
: equipment, tools and materials. The -

. San Diego, CA 92123
. Ph: 800-468-2957

. effective in virtually all cleaning

company also provides flip chip
bumping and wafer level packaging
technology, test interconnect
solutions and high density substrates.

Kyocera America, Inc.
Booth #: 231, 233
8611 Balboa Avenue

Fax: 858-569-9412 :
E-Mail:
barbara.hamm@kyocera.com
Web Address: www.kyocera.com/kai

time and cost while offering the
potential to significantly improve
product quality. To learn more about
VFM and Lambda Technologies visit
www.micropure.com or call 1-800-
290-CURE (2873).

Laser Processing Technology

. Booth #: 328
. 12021 NE Airport Way

SuiteC

. Portland, OR 97220
. Ph: 503-254-2761
' Fax: 503-254-3164

- E-Mail:

Kyocera America, Inc. designs, -
manufactures and assembles a broad -
range of electronic packaging solutions -
for the telecommunications and .
semiconductor markets based on -
advanced ceramic and plastic materia

, technologies. The company’s products ,
»and services support broadband, :
' telecommunications,
: optoelectronic,
- communications, mobile and satellite -
: communications, surveillance systems, -
. sensors, automotive electronics,
. medical devices, computers and
. consumer electronic goods.

wireless, !
radar and RF :

Kyzen Corp.

Booth #: 145

430 Harding Industrial Dr.
Nashville, TN 37013

Ph: 615-831-0888

Fax: 615-831-0889

E-Mail: kyzen@kyzen.com
Web Address: www.kyzen.com

c.callow@laserprocessingtech.com
Web Address:
www.laserprocessingtech.com

LPT provides CO2 laser services for

* scribing, drilling and machining of

ceramic substrates, aluminum nitride,
beryllium oxide, metals, plastics and
other exotic materials. LPT is
capable of providing quick turn
around on prototype quantities as
well as processing high volume
product requirements. In addition to
our laser machining services, we have
the ability to provide other value
added services to assist our customers
in obtaining turnkey products.
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Laser Services, Inc.
Booth #: 442

- 123 Oak Hill Rd.

© Westford, MA 01886-1145
* Ph: 978-692-6180

. Fax: 978-692-7271

- E-Mail: juneb@Isi-ma.com

Kyzen delivers precision cleaning -
solutions for semiconductor, .
electronics, industrial and optics :
applications. We offer a broad range '
of process solutions ranging from ;

: azeotropic vapor degreasing solvents :
: - and sprayable agueous solvents to -
- Kluwer Academic Publishers, a:
+ leading publisher of scientific books -
- and journals, invites attendees to visit -
" our booth and browse through out -
. latest publications.
. copies of our journas are available.
' A 20% discount is offered on all books !
production  of ;
- catalog.
qualified modules. MEC is a full :
provides -
- Booth # 512

hand wipes. Our product families
include lonox®, Aquanox®,
Micronox®, Metalnox® and -
Optisolv®. All of our products are
environmentally friendly and

systems available today.

Lambda Technologies, Inc.
Booth # 244

860 Aviation Parkway, Ste 900
Morrisville, NC 27560

Ph: 919-462-1919

Fax: 919-462-1929

E-Mail:
mmartuscello@microcure.com
Web Address: www.microcure.com

Lambda Technologies’ Variable :
Frequency Microwave (VFM) !
technology and MicroCure products :
provide a revolutionary new process -
that dramatically reduces production -

Web Address: www.lsi-ma.com

Laser Services Inc., is a laser
machining job shop with twenty-five
CO2 & YAG Lasers for cutting,
drilling, substrate scribing, marking,
resistor trimming, and welding of

ceramic, metals, plastics, wood, and

composites. R&D, prototype to high
volume production. Nationwide laser
system servicing and repair.
Registered 1SO 9001/2 Company.

Laser Tech, Inc.

Booth #: 643

1134 East Pine Street

St. Croix Falls, WI 54024-9002
Ph: 715-483-1636

Fax: 715-483-5598

E-Mail: sales@laser-tech-inc.com
Web Address. www.laser-tech-
inc.com

Laser machined ceramics, custom
laser machining of aluminum nitride,
silicon, metals, adhesives and plastics.
Custom laser marking.



exhibitors

Laserage Technology Corp.
Booth #: 149

3021 Delany Rd.

Waukegan, IL  60087-1826
Ph: 847-249-5900

Fax: 847-336-1103

E-Mail: sales@laserage.com
Web Address: www.laserage.com

Laserage Technology Corp. offers

. LOCTITE's unmatched technology -
. includes encapsulants, underfills, :
. molding compounds and powders,
. electrically conductives, die attach,

. adhesives,
- potting compounds,

solder materials, surface mount '
coatings, :
thermally -

conformal

conductives, phase change thermal -
- interface materials, photonics and -

laser machining and scribing of -
ceramics; laser machining, cutting, !
and drilling of metals, glass, plastics, :
composites and laser welding of most :
metals. Custom cable and wire harness
assembly services are also available. :

A complete metallurgical lab, R&D

and engineering capabilities and a:
companywide TQM/JIT Program -

support  prototyping through
production services. 1SO 9002
Certified.

Lasereliance Technologies
Booth #: 206

1075 Florida Central Parkway

Ste. 2500

Longwood, FL 32750-6319

Ph: 407-339-0737

Fax: 407-339-7463

E-Mail:

tsaunders@l asereliance.com

Web Address: www.lasereliance.com

hybrid industry. The company
specializes in laser

scribing,

optoelectronic materials, and coating
powders.

LTCC Automation

Booth #: 402, 404

2440 Barrington Avenue

Suite 206

Los Angeles, CA 90064

Ph: 310-621-5545

Fax: 561-658-0221

E-Mail: ltcc_autoscott@msn.com
Web Address:
www.|tccautomation.com

design philosophy of being simple, -
reliable, repeatable, and easy to use. :

. MEI features Eutectic Die bonders, .
. Epoxy Die Bonders, Wire Pull :

Testers, in addition to our extensive '
applications support services. MEI :
also designs and builds custom -

: fixturing and assembly equipment to .

. Fax: 732-942-0516

© E-Mail:

' sales@metallixrefining.com
- Web Address:

fit our customers’ needs.

stencil printer specifically designed
to print thick film circuitry for
hybrid/LTCC circuit applications and
is ideal for surface mount (SMT) and
through-hole printing within its 6"
X 6" print area format (TF-100) (11'
X 11" for the SP-1500). The TF-
100/SP1500 provides the high degree
of precision and repeatability required

- for printing electronic circuitry.

Metallix, Inc.
Booth #: 322

64-C Bridge Ave.

Red Bank, NJ 07701
Ph: 800-327-7938 .

. Precious metal refining. Specialists -
. inrefining all grades of precious metal -

. Cdifornia based company specidizes !
. in leading edge LTCC processes, ;
* design and “Cascade” large format
. equipment technology. The Cascade
* manufacturing line is comprised of -
- four specialty “front end” LTCC
- equipment modules designed for

process flexibility and low cost

- manufacturing of 8 to 12 inch LTCC
. Substrates.

Provides quality laser services for the :
. March Plasma Systems

machining, drilling and marking of :
ceramics, metals, duroid, plastics, '
composites and other materials. :
Using sealed CO2 lasers, Lasereliance
can provide low cost, high-volume -
viadrilling using quad-beam lasersand -

boring head technology.

Litron, Inc.

Booth #: 517

55 St. George Street
Springfield, MA 01104

Ph: 413-737-7800

Fax: 413-737-6724

E-Mail: rlalli@litron.com
Web Address: www.litron.com

jobshop services.

Loctite Corp.

Booth #: 830, 832

15051 E. Don Julian Rd.
Industry, CA 91746

Ph: 626-968-6511

Fax: 626-336-0526

E-Mail: electronics@loctite.com
Web Address: www.loctite.com/
electronics

Booth #: 317, 319, 321

4057 Port Chicago Highway
Concord, CA 94520

Ph: 925-827-1240

Fax: 925-837-1151

E-Mail: info@marchplasma.com
Web Address:
www.marchplasma.com

 customized services.

: . bearing electronics scrap including -
. LTCC Automation Inc. a southern

those requiring a hazardous waste :
manifest. Offering advanced precious '
metal refining technologies and

Metech, Inc.

Booth #: 520, 522

4110 Conestoga Road

P.O. Box 150

Elverson, PA 19520

Ph: 610-286-0420

Fax: 610-286-7704

E-Mail: janet_kornoski@lord.com
Web Address: www.metechinc.com

Metech manufactures a complete line

- of conductive, resistive & dielectric -
+ thick film materials as well as :
. material systems for multilayer chip -
. capacitors, chip resistors, resistor -
. networks & hybrid microelectronic -

. in gas plasma technology for the :
micro and opto-electronic packaging !
industries. March offers a full range :
. of plasma systems from batch to in- -
* line. Batch systems have flexible shelf -
- configurations to accommodate -
- process carriers, magazines and circuit
. boards. In-line systems can support
Laser Hermetic Sealing System -
utilizing a Trumph pulsed YAG laser, .
GE Fanuc controller, multiple oven :
pBraun glovebox, and contact laser
. Booth #: 119

. 44 Garden Street

© Danvers, MA 01923

multiple substrates or carriers per run,
and are SMEMA-compatible.

Marpet Enterprises (MEI)

Ph: 978-777-7773

- Fax: 973-777-3448
- E-Mail: marpet@prodigy.com

Web Address: www.marpet-

. enterprises.com

- Fax: 626-961-4603

. E-Mail:

. dbryantatmps@mps_intl.com

. Web Address: www.mps-intl.com

. MEI manufactures a full line of !
. manual wire bonders. Both ball
' bonders and wedge bonders stress our

. . circuitry.
. March Plasma Systems is the leader |,

Micro Hybrid Dimensions
Booth #: 503

230 South Siesta Lane

Tempe, AZ 85281-3027

Ph: 480-731-3131

Fax: 480-784-1604

E-Mail: ed@micro-hybrid.com
Web Address: www.micro-
hybrid.com

Hybrid Circuits.

Micro Printing Systems
Booth #: 617

136 So. 8th Ave. Unit 10
Industry, CA 91746

Ph: 626-330-5592

. MicroConnex
. Booth # 824
1 34935 SE Douglas St.

Snoqualmie, WA 98065

Ph: 425-396-5707

Fax: 425-396-5861

E-Mail: akuller@microconnex.com
Web Address:
WWW.microconnex.com

MicroConnex designs and
manufactures high density interconnect
circuits on flex materias for medical
device, aerospace, military, telecom
and semiconductor test and packaging
applications.

MicroScreen

Booth #: 622

1106 South High Street

South Bend, IN 46601

Ph: 219-232-4637

Fax: 219-234-7496

E-Mail: info@microscreen.org

. Web Address: www.syscon-intl/
. microscreen

Screens for thick film printing and
solder paste stencils. Featured will be
screens with fine line emulsions, ultra-
fine wires, calendered mesh and
speciality alloy materials. Small
precision parts produced via chemical
etch or laser cutting a variety of
materials.

Micross Components Corp.
Booth #: 223
22 Just Road

- Fairfield, NJ 07004
- Ph: 973-227-8007

Fax: 973-227-4766
E-Mail: sales@micross.com
Web Address: www.micross.com

Micross is a stocking distributor of
capacitors, resistors, inductors, ICs,
diodes and transistor chips. We aso
provide value added services.

Midas Vision Systems
Booth #: 938, 940, 942

. 25 Commercial Dr.

. Wrentham, MA 02093
. Ph: 508-384-9600

. Fax: 508-384-8183

' E-Mail: sales@midasvision.com

MPS’'s TF-100/SP-1500 is af
precision semi-automatic screen/ :

Web Address: www.midasvision.com



MIDAS Vision features a complete '

line of precision, automated optical
inspection (AOI) systems for yield
management

Mitsui Chemicals, Inc.

. Booth #: 506
+ 2099 Gateway Place, Suite 260

in production of -

electronics interconnect layers on -

ceramic.

Application-specific :

process modules for inspecting prints -
- Web Address:
HTCC/LTCC thick film, flexible .
circuits, laser-drilled/punched vias,

on multi-layer ceramic substrates—

and artwork photolithography
masters on glass, metal or film.

Minco Technology Labs.

Booth #: 526, 528

1805 Rutherford Lane

Austin, TX 78754

Ph: 512-339-3423

Fax: 512-837-6285

E-Mail: dpotter@mincotech.com
Web Address: www.mincotech.com

Minco Technology Labs is a leading

' Mitsui

San Jose, CA 95110
Ph: 408-487-2893
Fax: 408-453-0684
E-Mail: r.walker@mitsuichem.com

www.mitsuichemicals.com

. equipment,

;and Optical
- Submounts,

precision dispense and assembly
offering individual

Modules

. Switches, Transmitters, Receivers
. etc.).

BN300 Semiconductor !

. Substrates: Mitsui BN300 has high ;
Tg (300°C) which is more than the :

melting point of Sn/Ag.

It also has

smaller warpage, smaller CTE (Z :
axis) and higher flexural modulus -
strength than BT. Therefore, BN300 -
- Web Address:
. Chip application, MCM and high -
. reliability requirements (JEDEC -

BGA substrates are suitable for Flip

. Level 2 & 3).

. Morgan Advanced Ceramics

processor, assembler and tester of *

semiconductor devices.
established a custom packaging
division with additional emphasis in

Minco :

Booth #: 519, 521
580 Monastery Drive

- Latrobe, PA 15650
- Ph: 724-537-7791

standard part packaging and other :
high reliability applications. New .
. jverchuck@gbcmaterials.com
' Web Address:

areas of technology now offered by
Minco include High Density
Interconnect (HDI),

Chip Scale ;

Packaging (CSP) and Optoelectronics.
* A variety of products in ceramics,
base in the medical, military, space :
and commercia industries. Minco is -
an ISO 9002 registered company via -
- Ltd.

We maintain a large, diverse customer

BVQI. Minco holds additional

certifications with Defense Supply -
- 1 Talbot Yard

Center Columbus (DSCC) to MIL-
PRF-38535 for packaging
integrated circuits, as well as MIL-
PRF-19500 for Opto Electronics.

Mini-Systems, Inc.
Booth #: 739

Thick Film Division

20 David Rd.

N. Attleboro, MA 02761-0069
Ph: 508-695-0203

Fax: 508-695-6076
E-Mail: grobertson@mini-
systems.com

Web Address:
WWW.minisystems.com

Mini-Systems, Inc. is a manufacturer
of hand-crafted quality, extraordinary

of :

Fax: 724-537-4910
E-Mail:

www.morganadvancedceramics.com

glass and metals.
Mozaik Technology Ventures,
Booth #: 826

London Bridge, London SE1 1YP

. United Kingdom
. Ph: +44 207 357 7376

Fax: +44 207 357 9449
E-Mail: stevem@mozaik.co.uk

- Web Address: www.mozaik.co.uk

Murakami Screen USA, Inc.
Booth # 406, 408

745 Monterey Pass Road
Monterey, CA 91754

Ph: 323-980-0662

Fax: 323-980-0662

E-Mail: drk901@aol.com

www.murakamiscreen.com

We offer the highest quality stencil/
screen for LTCC, MLCC, MICC,
HIC, Solar Battery, SW filter
applications. PreCoated Screens and
completely exposed, ready-to-print
stencils based on your customized
design data. Faster turnaround and
high-end quality performance
stencils.

Nabertherm, Inc.
Booth # 505, 507

54 Read's Way

New Castle, DE 19720
Ph: 302-322-3665
Fax: 302-322-3215

- E-Mail: Ralph@nabertherm-

- usa.com

+ Web Address: www.nabertherm-
. usa.com

and other conductive substrates with

: . rapid-cure non-conductive adhesives.
© systems and turnkey integrated :
- production lines for the manufacture -
- of the Microwave, RF, Multi Chip -

(Laser -
Photodetectors, -

National Semiconductor Die
Products Group

Booth #: 225, 227

5 Foden Rd.

MS 1-36

South Portland, ME 04106-1706
Ph: 207-541-8430

Fax: 207-541-6191

E-Mail: Bruce.G.Blaisdell@nsc.com

National Semiconductor provides a
broad selection of analog ICs in
unpackaged die form for your Chip
on Board (COB) and flip chip designs.
In addition, we offer full LTCC

. foundry services for prototyping and

. manufacture

NABERTHERM manufactures a .
complete range of kilns and furnaces
for the firing of electronic ceramics.

Included in this range are furnaces ;
© with “Hybrid”

heating systems :

- designed to “de-bind” and “sinter” in -

- HIBRIDAS photoimageable thick -
+ film pastes for extremely fine lines. -
- Exposure and Developer machines -

for photoimageable paste processing.
New product featured is SC10 Spin
Developer for 10inch sq. LTCC
processing. Also thick film pastes
from ANALOG in Russia. Range

- includes pastes for photo-voltaics,
* PDP's and low cost resistor pastes
- for heaters.

reliability, passive components. The

product line consists of precision ;

thin/thick film chip resistors, MOS
capacitors, networks, attenuators,
inductors, metallized/patternized

hybrids within four divisions.
Applications include medical,

MRSI
Booth #: 249

. 101 Billerica Ave., Bldg 3
. North Billerica, MA  01862-1256

substrates, hermetic packages and - Ph: 978-667-9449

Fax: 978-667-6109

. E-Mail: sales@mrsigroup.com

military, aerospace, microwave and :

telecommunications.

- MRS,

Web Address: www.mrsigroup.com

a Newport Corporation

a single firing saving time and
+ eliminating material handling. See us

in Denver in booth 507.

Nanopierce Technologies, Inc,
Booth # 717

4180 Center Park Dr.

Colorado Springs, CO 80916

Ph: 719-638-5930

Fax: 719-638-5933

E-Mail: herb@nanopierce.com
Web Address: www.nanopierce.com

NanoPierce Connection Systems
(NCS) is a novel technology for
forming permanent and temporary
electrical interconnects. We are
featuring WaferPierce™, a

of ceramic

substrate designs.

your

NETZSCH Instruments, Inc.
Booth #: 611

37 North Ave.

Burlington, MA 01803

Ph: 781-272-5353

Fax: 781-272-5225

E-Mail:
c.hildebrand@nib.netzsch.us
Web Address. www.nib.netzsch.us

NETZSCH Instruments, Inc. offers
the industries widest range of thermal
conductivity, thermal analysis and
cure monitoring instruments and
contract testing. Introducing our
newest flash diffusivity instrument,
the LFA 447 Nanoflash.O0 The
Nanoflash advances the state of the
art, and includes integral multilayer
analysis software and multi sample
capability.

Nippon Steel Chemical Corp.
Booth #: 927

100 Galleria Officentre, #221
Southfield, MI 48034

Ph: 248-357-7554

Fax: 248-358-0848

E-Mail: rsturm@ix.netcom.com

. Web Address. www.espanex.net

* NSCC manufactures a complete line

. of advanced adhesiveless polymide

© materials for high performance
: flexible circuits. Form base laminates
. to coverlay, we have everything you

- need

for your most difficult

- chalenges. We also offer pastes and

. revolutionary die attach process based :
' on the application of NCS at wafer *
+ level. WaferPierce™ enables die :
- attach to silver, copper, aluminum,
: Company, is a leading supplier of high -

films for advanced chip packaging,
including conductive and non-
conductive adhesives for flip chip
applications.
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NorCom Systems, Inc.

Booth # 423, 425

1055 West Germantown Pike
Norristown, PA 19403

Ph: 610-631-5043

Fax: 610-631-0934

E-Mail:
estasik@norcomsystemsinc.com
Web Address:
WWW.Nhorcomsystemsinc.com

Olin Aegis

Booth #: 619

103 Fountaine St.

Melbourne Beach, FL 32951
Ph: 321-674-0443

Fax: 321-674-1925

E-Mail: kdorphanides@olin.com
Web Address: www.olinaegis.com

Olin Aegis is the premier manufacturer

. of metal microelectronic packages -

A revolutionary new Optical Leak -
Test System, the NorCom 2020 -
provides automated, in-line, full :
matrix gross and fine leak testing ;
simultaneously. IT has a one-step :
inspection with results that are a'
direct measurement of the package :
leak rates in cc-atm/sec helium and -
are highly repeatable.

NTK Technologies

Booth #: 530, 532

3255-2 Scott Boulevard, #101
Santa Clara, CA 95054

Ph: 408-727-5180

Fax: 408-727-5076

E-Mail: kyamasaki@ntktech.com
Web Address: www.ntktech.com

NTK Technologies is a world leader -
supplying ceramic and organic .
semiconductor packages. These -
packages; manufactured with
Alumina, AIN, LTCC, Thin Film,
Metal, and organic materials; house '
microprocessors used in personal .
computers, workstations, HF and :
Optoelectronics applications, RF and '
microwave devices, and ceramic :
filters for portable telephones all *
around the world.

OhmCraft, iNc.

Booth #: 646, 648

93 Pacer Mill St

Honeoye Falls, NY 14472

Ph: 716-624-2610

Fax: 716-624-2692

E-Mail: sales@ohmcraft.com
Web Address: www.ohmcraft.com

. and
. components and their suppliers.

for the defense, fiber optic,
communications, optoelectronics,

. for:

Pac Tech

Booth #: 516

AM Schlangenhorst 15-17
D-14641 Nauen, BB
Germany

Ph: 49-30 467815-66

Fax: 49 30 467 815 22
E-Mail: oppert@pactech.de
Web Address: www.pactech.de

Pac Tech is a leading service provider -
electroless Ni/Au & solder :

. printing, equipment for electroless

and industrial markets. Through a :

vertically integrated, 1SO certified US
facility, Olin-Aegis services the
domestic and world needs in custom
metal packages. We are your
packaging division.

Optical Management
Booth #: 605

. PennWell Publishing
. 98 Spit Brook Road
. Nashua, NH 03062
. Ph: 603-891-9304
© Optical Management, premiering in :
: 2002, is dedicated to global coverage :
+ of the emerging, rapidly evolving -
- field

of optoelectronics and
photonics manufacturing  and
reaches engineers and managers who
procure, fabricate, package, assemble,
test optical devices and

Features focus on device fabrication,
assembly packaging and integration,
test and measurement.

OSE, Inc.

Booth #: 510

9741 La Cresta Circle

Huntington Beach, CA 92646
Ph: 714-964-4859

Fax: 714-964-7659

E-Mail: jerry_roach@ose-usa.com
Web Address: www.0se-usa.com

Orient Semiconductor Electronics

© (OSE), is a major provider to the
' industry of conventional leaded

- packages, Flip Chip, MCM, BGA,

OhmCraft, Inc. makes the -
MicroPen™ direct writing and -
precision dispensing system, as well
as FineFilm™ high performance .
resistors. The MicroPen system
produces uniform thick-film traces '
on virtually any material and :
topology,. Our FineFilm resistors :
offers extremely high voltage ;
ratings, high ohmic values, stability,
and precision. OhmCraft also offers
contract manufacturing services.

CSP, LTCC Module Assembly,
functional test, and drop shipment.

. OSE Finished Products Group has

been rated #1 in service two of the

. last three years. For inquiries, please

call Frank Scanlon 408-953-6462 or
Jerry Roach at 714-964-4859 or
email at Jerry_Roach@OSE-
USA.com. Visit our web sites at

© WWW.OSE.Com.tw or WWW.OSE-

USA.Com

. Fax: 404-894-3842

Ni/Au bumping on Al & Cu wafers
technology, transfer & licensing
solder ball placement equipment for ;
FC, CSP, BGA, HDD, MEMS, Opto :
& Rework.

PCC/Advanced Forming
Technology

Booth #: 324

7040 Weld County Road 20
Longmont, CO 80504

Ph: 303-833-6155

Fax: 303-682-2751

E-Mail: mikeA @pcc-aft.com
Web Address: www.pcc-aft.com

PCC/AFT manufactures heat sinks,
baseplates, heat spreaders, hermetic
electronics package housings and
other  theremal management
components out of Metal Matrix
Composite materials such as AISIiC,
Al/CFC and Al/Gr. PCC/AFT usesthe

+ Pressure Infiltration Casting process

" to make net-shapes, achieve tight

Packaging Research Center at
Georgia Tech.-CX

Booth #: 644

813 Ferst Drive

Atlanta, GA 30332

Ph: 404-894-9097 .

E-Mail: angieh@ee.gatech.edu
Web Address:

: tolerances, fabricate thin sections (to
. 0.25mm), integrated assemblies and
. utilizing a thin aluminum skin to
. facilitate plating and other adhesion
. techniques.

. Pennsylvania Micronics
- Booth # 719
+ 350 Second Street

- Plains Townshi p

Georgia Tech's Packaging Research
Center (PRC), established in 1994,
is a university-based research center
pioneering “System-on-a-Package”
(SOP) research, education and
collaboration in partnership with the
National Science Foundation, the ;
State of Georgia, and the global :
electronics industry. Dedicated to the '
development of microsystems :
packaging technologies for the 21st
century.

Parelec, Inc.

Booth #: 816

P.O. Box 236

5 Crescent Ave,, Bldg. C

Rocky Hill, NJ 08553-0236

Ph: 609-279-0072

Fax: 609-252-1288

E-Mail:

bconaghan@parel ecusa.com
Web Address: www.parelecusa.com

Wilkes Barre, PA 18702

Ph: 570-825-2799

Fax: 570-825-5477

E-Mail: shogan@cornerstone-
tec.com

Perfection Products, Inc.
Booth # 111, 113

1320 South Indianapolis Avenue
Lebanon, IN 46052

Ph: 765-482-7786

Fax: 765-482-7792

E-Mail: sales@perfection-
products.com

Web Address: www.perfection-
products.com

Perfection Products manufactures
Process Magazines and Carriers. Such
products are Film Frames, Grip Rings,
Magazines for Frames and Rings,

Lead Frame Magazines, Process
- Boats (formed & flat style) &

. Magazines, Antistatic Shippers for

Parmod™ products are very low -
temperature thick film materials :
suitable for polymer substrates and ;
are sold as inks, pastes or toners. :
Applications include RFID tag !
antennas, printed circuit boards,
flexible circuits, high density :
interconnect, semi-conductor
packaging and flat panel displays,
with on-going development for
printing passive components.

© industries

Frames and Rings. Also available are
the 12.0" (300 mm) Wafer Frames
and Magazines.

Photonics Spectra (Laurin
Publishing)
Booth #: 620

' Berkshire Common, 2 South Street

Pittsfield, MA 01201

Ph: 413-499-0514

Fax: 413-442-3180

E-Mail: photonics@laurin.com
Web Address: www.Photonics.com

Photonics Spectra is the leading
photonics magazine serving
that use photonic



technology: lasers, imaging, fiber !
and ;

optics, electro-optics

optoelectronics. It presents the latest :
news articles and in-depth reports on -
photonics technology. It is distributed -
free to those who use or apply -
. E-Mail: polaris@sound.net

photonics.

Pl R&D Co. Ltd.

Booth #: 624

12-5 Torihama, Kanazawa-ku
Y okohama, Kanagaww-pref.
0002

Japan

Ph: 81-45-778-3355

Fax: 81-45-778-3356
E-Mail: kikuchi@pird.co.jp

236-

Polaris Electronics, Inc.
Booth #: 621

630 South Rogers Road
Olathe, KS 66061

Ph: 913-764-5210

Fax: 913-764-5045

Web Address:

. www.polariselectronics.com

. Hermetic

sealing

. including AC or CD projection
. welders parallel seam seders, paralel

' grip welders, spot welders, lid tackers,
- atmosphere chambers and vacuum
- hole out.

“Block co-polymerized polyimide” -
super-heat-resistant resin products; -
Positive/negative photo sensitive !

polyimide; Polyimide
Electrodeposition

ink; .
polyimide; :

Adhesive polyimide; Low thermal

expansion polyimide
Processed goods using polyimide;

covered laminate (FCCL).

PILKOR Electronics

Booth #: 716

381, Wonchon-Dong, Paldal-Ku
Suwon, Kyung Ki 442-380
Korea

Ph: 82-31-217-2500

Fax: 82-31-217-7316

E-Mail: hjkoh@pilkor.co.kr
Web Address. www.pilkor.co.kr

Module for GSM/DCS by LTCC 5. ;

vanish; -

Potomac Photonics, Inc.
Booth #: 343

4445 Nicole Drive
Lanham, MD 20706

Ph: 301-459-3031

Fax: 301-459-3034
E-Mail: swright@potomac-
laser.com

- Web Address. www.potomac-
Polyimide-base flexible copper- :

laser.com

Raytheon Company

Booth #: 405

1001 Boston Post Road
Marlboro, MA 01752

Ph: 508-490-1472

Fax: 508-490-2811

E-Mail:
Mary_E_Fagan@Raytheon.com

. Web Address: www.raytheon.com

equipment !

. Potomac sells proprietary direct- .
. write systems and provides services -

for deposition, trimming, and

. removal of conductive lines and
. passive electronic components. This

maskless process is compatible with
any substrate, including polymer and

- LTCC. Potomac also provides

- contract

services and laser

micromachining systems for variety
+ of mircofabrication applications.

1. Multilayer Ceramic Chip Inductors -
for High Frequency 2. Wire Wound -
Ceramic Chip Inductors for High .
Frequency 3. Multilayer Chip LC :
Filters for High Frequency 4. Switch !

LTCC Packages for SAW Duplexer -
- E-Mail: edpoisel @probotech.com
- Web Address: www.probotech.com

Filter.

Plasma Etch, Inc.

Booth #: 103

3522 Arrowhead Drive

Carson City, NV 89706

Ph: 775-883-1336

Fax: 775-883-2559

E-Mail: sales@plasmaetch.com
Web Address: www.plasmaetch.com

Shielding, ensuring

Probotech, Inc.

Booth #: 307

6848 Hawthorn Park Drive
Indianapolis, IN 46220
Ph: 317-849-6197

Fax: 317-849-6195

© Low cost FLYING PROBER finds

Opens/Shorts in double-sided MCM/

. hybrids with .002" pads, using .
. (patented) non-wipe Soft-Touch -
' probing. Its Table-top Modular design

. uses CAD data or learns tests. Teach ,

. reference points using camera
© optics, and alignment position,
Manufacturer of Plasma Systems with -
Patented Process Temperature -
Control and Patented Electrostatic :

repeatable -

processes with a uniform etch .
unequaled. Plasma cleans organic -
contamination and dramatically '

increases adhesive and bond strength. |

A dry process. Possibly the safest :
treatment. Our Systems remain
constant throughout the entire :
plasma sequence. Repeatable - Safe - -

Fast!

rotation, and shrinkage
compensation is performed
automatically. Ultra-reliable Linear
motors, with precisely etched
gradings, similar to linear encoder,
provide highly accurate X/Y motion
without lead screws, cables, or gears.
In addition to opens/shorts, it's an
ideal universal test system.

Raytheon Company, based
Lexington, Mass., is a global

Rigsby Screen & Stencil, Inc.
Booth # 117

1815 W. 205th Street #211
Torrance, CA 90501

Ph: 310-781-9020

Fax: 310-781-9126

E-Mail: rigsby@earthlink.net
Web Address:

. Www.rigsbyscreen.com

in .

Printing screens and stencils for

. hybrid microelectronics. Artwork

technology leader that provides :
products and services in the areas of !
commercial and defense electronics -
and business and special mission -
aircraft. Raytheon has operations :
throughout the United States and -
serves customers in more than 70 .

countries.

Reinhardt Microtech AG
Booth #: 729

Aeulistrasse 10

7323 Wangs,

Switzerland

Ph: +41-81-720-04-56
Fax: +41-81-720-0450
E-Mail: p.ruoss@reinhardt-
microtech.ch

Thin film customer-specific circuits .

for general and microwave
applications. Thin film on LTCC
for microwave applications; air
bridges and multilayer systmes
(MCM-D); AuSn and Sn solder
deposition and bumping; solder stop
NiO or polymide; resistor networks
and standard chip measures; RF
attenuators and  waveguides;
metallized substrates, coating sevice,
diamond sawing, laser work.

Reldan Metals, Inc.

Booth #: 204

7 E Jules Lane

New Brunswick, NJ 08901-3205
Ph: 800-764-9222

Fax: 732-418-9803

E-Mail: reldanmetals@aol.com
Web Address:
www.reldanmetal s.com

Precious metal refining of gold,
silver, platinum, palladium and
rhodium. Maximum value paid for
all types of precious metal scrap.
Our State of the Art refinery
complies with all EPA and Federa
regulations. We are customer driven
to meet and exceed your
expectations.

generation capability. Quality parts,
dedicated service, and expeditious
delivery: Pick three! We welcome
your special projects with challenging
specifications!

Riv, Inc.

Booth #: 424

25 Columbia Circle

P.O. Box 220

Merrimack, NH 03054-4163
Ph: 603-424-0510

Fax: 603-424-3260

E-Mail: tania@rivinc.com
Web Address: www.rivinc.com

Manufacturer of Precision Thick-
Film Fine Line Printing Screens.
Artwork Generation Capabilities.
Also supply the industry with a
variety of Squeegee Blades and Screen
Cleaning Wipes.

39

RJR Polymers

Booth #: 303, 305

7875 Edgewater Dr.

Oakland, CA 94621-2001

Ph: 510-638-5901

Fax: 510-638-5958

E-Mail:

Ibartholomew @rjrpolymers.com
Web Address: www.rjrpolymers.com

Integrated manufacturer of electronic
packaging for the RF/ Wireless,
telecom and vision industries.
Injected molded plastic packages,
pre-applied epoxy lids and sealing
equipment. Offer a turnkey solution,
providing all aspects of packages and
prototype assembly. Specialize in
SOIC and LDMOS packaging, flip
chip lids, desiccants, epoxies and hi-
end sealing equipment.

Royce Instruments, Inc.
Booth # 210, 212

500 Gateway Dr.

Napa, CA 94558

Ph: 707-255-9078

Fax: 707-255-9079
E-Mail:

sbell @royceinstruments.com
Web Address:
WWWw.royceinstruments.com

Bond testers, wire pull, ball shear, die
shear optional hi-magnification
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failure to site image capture. Die sort -
pick and place both automatic and :
semi-automatic, with output to waffle ;
packs, Gel-Paks, and tape/reel. :
Photonic laser diode bar and diode
pick, inspect, and place systems, :

allowing facet and underside -
inspection. Laser bar stacking -
systems. Die bonders, semi-

automatic and manual.

FABRICATION: Create Gerber, Drill
and DXF files from existing films/
boards. COMPONENTS: Scan,
measure, record component data.

Schiller Automation Systems,
LLC

Booth #: 618

110 Habersham Dr., Suite 159
Fayetteville, GA 30214

. Ph: 770-371-5042

Saint-Gobain Adv. Ceramics/
Microelectronics

Booth #: 939

2050 Cory Road

Sanborn, NY 14132

Ph: 716-731-9200 '
Fax: 716-731-9257

E-Mail: bob.fagan@saint-
gobain.com

Web Address: www.hithermaln.com

Aluminum Nitride ceramic substrates -
for thermal management solutions :
in electronics and optoelectronic ,
devices.

SatCon Electronics (formerly
Film Microelectronics)

Booth #: 318

165 Cedar Hill Street
Marlborough, MA 01752

Ph: 508-485-6350

Fax: 508-485-5168

E-Mail: fmisales@satc.com
Web Address:

www.filmmicroel ectronics.com

. Fax: 770-371-5043

. E-Mail: roland.k@schiller.com
© Web Address:

. www.schiller.dewww.schiller-

. automation.com

Automation and  Production
Equipment in the following fields.
Electronics/Microelectronics/
Smartcards: Automation, assembly
and dispensing systems and lines for
electronics, microelectronics,
microsystems manufacturing and for
chip card manufacturing; Pro Media/
Semiconductor/Flat Panel Display:

' Web Address: www.semidice.com

mesh screens, as well as many other -
screens for ultra-fine line printing :
applications. We offer mesh-only,
presensitized and imaged screens,
cleaning wipes and sgueegees.

Semi Dice, Inc.

Booth #: 738

P.O. Box 3002

10961 Bloomfield St.

Los Alamitos, CA 90720

Ph: 562-594-4631

Fax: 562-430-5942

E-Mail: mmyers@semidice.com

- Bare Die Distribution. Active and :
Solution Provider for customized °
- Devices, Fairchild Semiconductor, -

© Semiconductor Equipment

Automation and production Systems *

for optical and magnetic data storage,
semiconductor industry and clean
room applications; Flat Panel
Display: Automation of process
equipment such as cleaner, sputtering
unit and inspection, good-bad-sorting
stations and packaging solutions.

Schott Electronic Packaging

. Booth #: 245, 247

SatCon Electronics designs and '
manufactures thin film components :
and hybrid microcircuits for military,
industrial, medical, and aerospace :
applications and surface-mount and -
through-hole  assemblies for .
advanced power controls. This -
includes high performance thin film !
resistors, terminations and
attenuators, high power AIN passives
and microwave amplifiers. SatCon
Electronics incorporates the
technologies of Film.

ScanCAD International
Booth #: 248

P.O. Box 598

Morrison, CO 80465

Ph: 303-697-8888

Fax: 303-697-8580

E-Mail: info@scancad.com
Web Address: www.scancad.com

1500 West Park Drive
Westborough, MA 01581

Ph: 508-389-9310

Fax: 508-389-9390

E-Mail: epackaging@us.schott.com
Web Address: www.schott.com/
epackaging

Schott manufactures glass-to-metal

- Booth # 344

passive devices. Lines include Analog

International Rectifier, National
Semiconductor, ON Semiconductor
and Siliconix. Value Added Services
include; wafer probe, wafer saw,
environmental and LAT testing.
Multiple stocking locations.

Corp.

5154 Goldman Avenue

P.O. Box 8079

Moorpark, CA 93020-8079
Ph: 805-529-2293

Fax: 805-529-2193
E-Mail: dmooreSEC@aol.com !
Web Address: www.semicorp.com

. primary

Shipley Company

Booth #: 721

272 Buffalo Ave.

Freeport, NY 11520

Ph: 516-868-8800

Fax: 516-868-8074

E-Mail: Imusella@shipley.com
Web Address: www.shipley.com

The Shipley Electronic & Industrial
Finishing (EIF) division is a leading
supplier of metallization and
interconnection processes used in
electronic packaging and industrial
finishing applications. Shipley’s
markets include
semiconductor packaging, connector
finishes, discrete device finishes and
performance coatings for EMI
shielding. Shipley EIF
(www.shipley.com) is a division of
the Rohm and Haas Company.

SierraTherm Vacuum Products
Group

Booth #: 416, 418

14824 South Marquardt Avenue
Santa Fe Springs, CA 90670

Ph: 562-921-7554

Fax: 562-921-7648

. E-Mail: rephelan@sierratherm.com
. Web Address: www.sierratherm.com

. STVPG produces a Production

Volume Controlled Atmosphere

. Vacuum Furnace capable of 100% H2

© and 50% Formic Acid Atmospheres,

Semiconductor
Corporation

Equipment *
designs and :

- manufactures flip chip placement and -
* bonding systems, laser diode bonders, -
- eutectic die bonders, pick and place -

. systems,

tape  applicators, -

. semiconductor wafer processing tape, -
. and die handling equipment. We :
. produce a wide range of manual,
. semi-automatic, and customized :

seals for hybrid microelectronic '
applications including SAW-filters :

and quartz oscillators, In addition
these packages are used in fiber-optic
telecommunication opto-electronic,
semiconductor and automotive
markers.

. SEFAR America/MEC Division
. Booth # 438, 440

. 192 Rancocas Road

. P.O. Box 570

© Mount Holly, NJ 08060

. Ph: 609-261-1400

Low-cost scanner based systems. :
INSPECTION: Optical inspection of
printed conductor, resistor and :
dielectric materials on substrates, -
solderpaste, adhesive, stencils, .
screens, bare/loaded PCBs.
ASSEMBLY: Off-line program file .
generation for SMD, insertion, :
inspection, dispensing machines. '

Fax: 609-261-1679

E-Mail: adobie@sefaramerica.com
Web Address:
www.microcircuit.com

Sefar America - MEC Division is the
leading manufacturer of precision
screens for high tech screen printing
applications. We supply 290 and 350

: technical editorial staff.

equipment for the photonics,
semiconductor and hybrid industries. :

Semiconductor International
Booth #: 743

1350 E. Touhy Ave.

Des Plaines, IL  60017-5080
Ph: 847-390-2219

Fax: 847-390-2770

E-Mail: jbold@reed business.com
Web Address: www.reedbusiness.com

Semiconductor International, a Reed °
Business Information publication, is *
the leading technical information
source covering and serving the global
semiconductor industry both in print -
and online through its website, -
www.semiconductor.net. Sl has the .
largest fab circulation of any industry :
publication and features the industry’s !
largest, most experienced full-time

. We
. conduction+convection
. curing furnaces, wafer flux coaters/

In-Line and Fully Automated. The
answer to your VOID and FLUX
Problems in
PhotonicsAutomativeMedicd,Communications
Applications for Die/Component/
Substrate/TEC or Lid Attach. 20 to
1000 Degrees C and 10mTorr.

Sikama International, Inc.
Booth #: 127

118 East Gutierrez Street
Santa Barbara, CA 93101-2314
Ph: 805-962-1000

Fax: 805-962-6100

E-Mail: Sig@Sikama.com

Web Address: www.sikama.com

and market
reflow/

manufacture

cleaners and wafer cassette handlers/
indexers. Sikama now features a full
cassette to cassette solution for
semiconductor wafer bumping. Other
applications include die attach, BGA,
fluxless gold/tin, and epoxy curing.
Our systems are designed for fast
through-put production.



Solid State Equipment Corp. !
Booth # 121, 123

185 Gibraltar

Horsham, PA 19044

Ph: 215-328-0700

Fax: 215-328-9410

E-Mail: info@ssecusa.com
Web Address; www.ssecusa.com

Having a reliability problem? Visit

Sonoscan the industry leader and ;
innovator in Acoustic Micro Imaging -

(AM) technology. Our C-SASM®

+ 228 Suss Drive, Route 100

Acoustic Microscope is used for :

nondestructive  inspection

of -

microelectronic components and -

advanced materials.

Idedl for failure

. analysis, QC screening and process .

Hermetic Package Sealing Model
2300 parallel seam sealer provides a !
low temperature hermetic lid sealing
process with lid loading and cassette
automation. Model NTe one-shot
welder provides 100% Yield on PIND
testing. NEW ceramic lid tacker.
Environmental systems, including -
automatic gas mixing and heated shelf -
ovens. Process development 24/7 .
technical support.

Solid State Technology
Booth #: 604

98 Spit Brook Road
Nashua, NH 03062-2801
Ph: 603-891-9186

Fax: 603-891-0597

Issue after issue, “Solid State :
Technology” delivers the news and
technical information readers and -
their organizations rely upon to .
succeed on the job and advance in
the marketplace. Award-winning
coverage by a team of technically ;
trained and experienced editors :
explains why readers return to the -
pages of “Solid State Technology”
month after month.

Sonix

Booth #: 202

8700 Morrissette Drive
Springfield, VA 22152

Ph: 703-440-0222

Fax: 703-440-9512

E-Mail: info@sonix.com
Web Address: www.sonix.com

. development.

Services
regional testing laboratories and

. educational courses on improving
. device reliability using AMI.

- Speedy/Metro Circuits
- Booth # 606

205 LaGrange Avenue

Rochester, NY 14613

Ph: 716-254-2980

Fax: 716-254-4614

E-Mail: bcapar@metrocircuits.com

. Web Address:

www.metrocircuits.com

Speedy / Metro Circuits are 1SO 9002
certified manufacturers of MCM-L,
substrates, flex and rigid-flex circuits,
printed circuit boards and RF/
microwave circuits in time critical

. prototypes to medium volume

production. Specialties include
consistently wire bondable gold on

. nodule-free surface, filled vias, 2 mil
' lines and spaces and 3 mil drilled vias.

SST International
Booth # 431, 433

- 9801 Everest Street

Downey, CA 90242
Ph: 562-803-3361
Fax: 562-803-4034

. E-Mail:
. pbarnes@sstinternational.com
' Web Address:

www.sstinternational.com

include -

SST International manufacturers
- quality programmable vacuum/ :

' pressure furnaces and precision
graphite tooling. High reliability -

A leader in advanced acoustic
solutions for package reliability
problems, Sonix offers a line of .
scanning acoustic microscopes for -
the non-destructive inspection of :
semiconductor packages. Offering
unparalleled resolution, defects such
as cracks, delaminations, and voids
are easily spotted using the Sonix
SAM.

Sonoscan, Inc.

Booth #: 222

2149 E. Pratt Boulevard

Elk Grove Village, IL 60007-5914
Ph: 847-437-6400

Fax: 847-437-1550

E-Mail: info@sonoscan.com

Web Address. www.sonoscan.com

- microelectronic components are

assembled in vacuum furnaces using
a variety of solders during the reflow
process. This process creates solder
joints within the microelectronic

free.
(The) Strouse Corporation

Booth #: 923
1130 Business Parkway South

. Westminster, MD 21157
. Ph: 410-848-1611
' Fax: 410-848-9220

E-Mail: schambers@strouse.com
Web address: www.strouse.com

. package that are void-free and flux- :

Suss MicroTec (formerly Karl
Suss America)
Booth #: 838

Waterbury Center, VT 05677
Ph: 802-244-5181

Fax: 802-244-5103

E-Mail: info@suss.com

Web Address: www.suss.com

“Job Library” ultimately reducing
operator error, process time, and set
up time in production.

Teledyne Interconnect
Booth #: 220

3565 Corporate Court
San Diego, CA 92123

. Ph: 858-576-1005

. Fax: 858-576-0607

Suss MicroTec is a leading global
supplier of manufacturing equipment
and process technology for the
microelectronics, advanced packaging,
and MEMS markets. Suss provides
products that serve both high volume
production and R&D environments.
Our complete line of products, coupled
with extensive field service capabilities, -
after sales support, applications -
assistance, custom process
development and general consultation
amplify the value and benefits we offer
our customers.

SyprisTest & Measurement
Booth #: 527

6120 Hanging Moss Road
Orlando, FL 32807

Ph: 407-678-6900

Fax: 407-678-0578

E-Mail: wetest@sypris.com
Web Address: www.sypris.com

. Booth #: 216, 218
: 12964 Panama Street

E-Mail:
tid_marketing@teledyne.com
Web Address:

www .tel edyneinterconnect.com

Teledyne’s unique connector
technology offers a highly reliable
custom interconnect solution at low
cost, particularly interesting to
designers of price sensitive products
such as cell phones, micro disk
drivers, digital cameras, PDAs and
medical devices. These low profile,
small, mass connectors consist of
one robust piece, and deliver a solid
gas-tight interface for very
dependable performance and are
available in both SMT and solderless
versions.

41

Teledyne Microelectronics

' Los Angeles, CA 90066

Sypris Test & Measurement provides :
test services for mixed signal devices,
memory devices, discrete devices, and
most VLSI high speed digital devices.
Capabilities include final test and
wafer probe, pre-production/
production testing, device
characterization, reliability and
qualification testing. 1SO registered
and ISO/IEC 17025 accredited.

TecNu

Booth #: 813

66 W. Springer Drive, #314
Highlands Ranch, CO 80129
Ph: 303-471-0999

Fax: 303-471-1104

E-Mail: plating@tecnu.net
Web Address: www.tecnu.com

Advanced Power Supply Technology
TecNu, Inc., Highlands Ranch, :

* Colorado TecNu Inc. is a leading :
© manufacturer of electroplating power :
- supplies. TecNu's™ easy-to-use line -
. of power supplies embraces the latest -

technology allowing the user to -
perform highly precise waveforms .
such as Direct Current (DC), Pulse, -
TecNu's™ patented Wave !
Sequencing power supply, Wave ;
Sequencing™, controls sequential :
waveforms for the purpose of !
electroplating complex or difficult :
to plate geometries. Additionally, this -
unit can store wave sequences into a:

Ph: 310-574-2048

Fax: 310-822-3573

E-Mail:

paul_galletta@tel edyne.com
Web Address:
www.teledynemicro.com

Teledyne Microelectronics is a full
service contract design manufacturer
of MCMs and hybrids for the
communications, test & measurement,
space and medical markets. Areas of
expertise include analog, digital, fiber-
optics, power and hi-freq microcircuits.
Technologies include thick and thin
film substrate, chip and wire, flip chip
and surface mount.

Telephus

Booth #: 107

#401 Youngdo Capital Rd.

218-1 Oksu-dong,Sungdong-Gu
Seoul, 133-839

Korea

Ph: 82-42-866-1360

Fax: 82-3395-2173

E-Mail: hckim@intra.telephus.com
Web Address:  www.telephus.com

Telephus, Inc. is an advanced
manufacturer of integrated passive

- devices and high Q inductor (thin film

on silicon), customized RF multi chip

. modules including dual band Rx

modules with SAW filters, 35mm
thick oxide silicon wafer for the



exhibitors

substrate of SIOB, FBAR and other :
various applications. ACF .
(Anisotropic Conductive Film) for
flip chip interconnection and LCD/
STN applications are also available. !

applicators and  demounting -
equipment for up to 8" wafers. Wafer/
frame film applicators for up to 12"
wafers. Semiautomatic eutectic and :
epoxy die bonders. Manual, '

;. semiautomatic and automatic UV film :

Thin Film Technology

Booth #: 502

153 Industrial Way

P.O. Box 1942

Buellton, CA 93427

Ph: 805-688-4949

Fax: 805-688-8487

E-Mail:
tives@thinfilmtechnology.com
Web Address:
www.thinfilmtechnology.com !

- E-Mail: conrad@unichemind.com

We offer capabilities such as: R.F and -
D.C. Magnetron Sputtering, -
Photolithographic Patterning, Gold -
and Copper Electroplating, Substrate .
Diamond Sawing, Complete Machine -
Shop for Custom Tooling, Prototype -
R&D/High Volume Production, and ;
Compliance with MIL Specifications. :
Our typical applications range from:
Metalized Coatings on a Wide :
Variety of Substrate Materials,
Optical/Electro-Optical Coatings, -
Anti-Reflective Coatings, Dielectic -
Coatings for Passivation, Ball Grid .
Array (BGA) Masks, and Hybrid -
Conductor/Resistor Circuits.

Toth Technologies

Booth #: 723

511 Union Ave.

Delanco, NJ 08075

Ph: 856-662-8700

Fax: 856-662-7475

E-Mail: tedjr@tothtech.com
Web Address: www.tothtech.com

Toth Technologies is a third -
generation custom manufacturing -
company. We  support the :
microelectronics, RF/Microwave, '
optical and aerospace industries, in ;
the manufacturing of hermetic :
packages, glass to metal seals, custom
chassis, carriers, micro machining, -
mechanical assemblies, bonded -
assemblies and gaskets. Custom -
manufacturing from prototype -
through production. .

. Visicon Inspection Technology
! Booth #: 547

. 870-H Napa Valley Corporate Way
© Napa, CA 94558

. Ph: 707-259-1300

Ultron Systems, Inc.

Booth #: 320

5105 Maureen Lane

Moorpark, CA 93021

Ph: 805-529-1485

Fax: 805-523-1061

E-Mail: sales@ultronsystems.com
Web Address:
www.ultronsystems.com

Adhesive film for dicing, backgridding .
to include UV curable and anti-static
films. Wafer backgridding film !

- curing
. expanders. Wafer cleaning systems, -
- substrate fracturer and ionizing air -

* Unichem Industries, Inc.
. Booth # 329

. 1100 Calle Cordillera

. San Clemente, CA 92673
. Ph: 949-361-9999

. Booth #: 309, 311
. 555 Straw Hill
! Manchester, NH 03104

. Fax: 603-669-4106

' E-Mail:

+ sales@unitekbenchmark.com
* Web Address:

: www.unitekbenchmark.com

- E-Mail:
: Web Address:
- www.visicontech.com

. measurement and defect analysis ;

systems. Die matrix -

pencil.

Fax: 949-361-9998

Web Address: www.unichemind.com

© systems.

requirement is for a gauging lens or a.

be your “vision connection.”

Vision Engineering, Inc.
Booth #: 403

570 Danbury Road

New Milford, CT 06776

Ph: 860-355-3776

Fax: 860-355-0712

E-Mail: info@visioneng.com
Web Address: www.visioneng.com

Vision

Engineering’s patented !
;. expanded pupil technology is featured |
- in its line of Dynascope® inspection :
Lynx® Alpha® and
: Mantis® stereo microscopes produce -

. turnkey system to automate an on-
. line inspection process, let Visicon ;

Zymet, Inc.
Booth #: 313
7 Great Meadow Lane

E. Hanover, NJ 07936

Ph: 973-428-5245

Fax: 973-428-5244

E-Mail: info@zymet.com
Web Address: www.zymet.com
and

Adhesives Encapsulants.

- Optoelectronics adhesives. Electrically
. and thermally conductive adhesives for
. die and substrate attach. Low stress
. adhesives for sensors and other MEMS,

- high resolution images on a large -
viewing area. Lynx has become the .

Unichem Industries supplies process .
equipment for LTCC Packages, -
MCM-C, Flex Circuit and HDI
assemblies. Equipment for Via:
formation (prototype to high
volume production levels); via ;
inspection; green ceramic cutters; :
screen printers; ink drying ovens,
layer collators; laminators and final
fire ovens. Parts and service are based
at the California headquarters.

Unitek Benchmark

Ph: 603-669-4090

most desirable

provides high quality optics to 160x.
Mantis bridges the gap between bench
magnifiers and microscopes.

West-Bond

- Booth #: 839, 841, 843

1551 Gene Autry Way

Anaheim, CA 92805

Ph: 714-978-1551

Fax: 714-978-0431

E-Mail: dburns@westbond.com
Web Address. www.westbond.com

stereo-zoom -
. microscope on the market. Alpha .

Manufacturers of ESD protected :
automatic, semi-automatic, and manua '
bonding equipment and accessories :

- since 1966: ultrasonic, thermosonic -
+ and thermocompression wire bonders,
- eutectic and epoxy die bonders, -

- insulated wire bonders, wire pull testers, -
shadowless microscope illuminators, -
work holders, temperature controllers, .
ultrasonic transducers, ultrasonic power |

Unitek Benchmark’s Hermetic -
Sealing Systems are the workhorses
of the industry. Unitek Benchmark’s ;
systems provide state-of-the-art weld
power and force control so that even '
the most sensitive devices can be -
hermetically sealed safely. Unitek
Benchmark’s atmospheric enclosures
offer total computer control over
ovens, doors, and the environment - -
providing excellent results and
freedom from operator error.

Fax: 707-259-1366
tdake@visicontech.com

. supplies and wire despoolers.

Yield Engineering Systems, Inc.
Booth #: 603

2119 Oakland Rd

San Jose, CA 95131

Ph: 408-954-8353

Fax: 408-954-8369

E-Mail: jreynoldsyes@aol.com
Web Address:
www.yieldengineering.com

Glen 1000P Plasma Cleaner, 1000

© watt Power, four 16x16-inch shelves :
* for use in Active or Electron-free -
: Plasma Modes. Plain English readout -
- of real-time system status and -
- diagnostics in the event of an abort. -
. MFC or needle valve control of up -

. to 3 plasma gases together with an .

. Visicon specializes in inspection :

systems for mission critical !

applications.  Whether  your :

inert gas backfill.

Anisotropically conductive adhesives
for flip chip assembly. Underfill
encapsulants for flip chip, BGA, and
CSP encpsulation. Glob top
encapsulants.



Student Booths*

Florida International University :

Miami, FL
Student Advisor: Dr. W. Kinzy Jones
jones@eng.fiu.edu

Northern Illinois University
DeKalb, IL

Student Advisor: Dr. Alan P. Genis
Genis@ceet.niu.edu

South Dakota State University
Brookings, SD

Student Advisor: Dr. David W.
Galipeau
david_galipead@sdstate.edu

University of Arkansas/HiDEC
Fayetteville, AR

Student Advisor: Dr. Aicha Elshabini
aicha@engr.uark.edu

*Student Booth locations

and additional Student entries -

arelised ontheAddendum
inserted in thisFinal
Program.

Hotel Information

Adam’s Mark Hotel*

1550 Court Place

Denver, CO 80202

Phone:303-893-333

Fax: 303-626-2542
www.adamsmark.com/denver/index.asp

Comfort Inn Downtown

401 17th Street
Denver, CO 80202
Phone: 303-296-0400
Fax: 303-312-5941

*Headquarters Hotel. Located 6 blocks from the Colorado
Convention Center. Site of the IMAPS Welcome Reception.




products & services Iindex

by Company & Booth Number

Assembly Equipment-toals, fix-
tures, dispensing & rework equip-
ment

Accuprobe 628
Asymtek/March Plasma/Nordson 317, 319, 321

ATV Technology 208
BTU International 639, 641
Creative Automation 549
Dakota Consulting 742
Diamond Wire Technology 602
F&K Delvotec, Inc. 211
Fancort Industries 221
Hybond, Inc. 929
Interconnect Systems, Inc. 109
Kulicke & Soffa 512
Lasereliance Technologies 206
Marpet Enterprises (MEI) 119
Midas Vision Systems 938, 940, 942
Morgan Advanced Ceramics 519, 521
MRSI 249
OhmCraft, Inc. 646, 648
Perfection Products, Inc. 111, 113
Plasma Etch, Inc. 103
Polaris Electronics, Inc. 621
RJIR Polymers 303, 305
Schiller Automation Systems, LLC 618
Semi Dice, Inc. 738
Semiconductor Equipment Corp. 344
SierraTherm Vacuum Products Group 416, 418
Sikama International, Inc. 127
SST International 431, 433

Bonding Equipment-tools, pull
testers, & bondingwire

ATV Technology 208
Dage Precision Inds., Inc. 630, 632
Dakota Consulting 742
F&K Delvotec, Inc. 211
Gaiser Tool Co. 933
Hybond, Inc. 929
Kulicke & Soffa 512
Marpet Enterprises (MEI) 119
Plasma Etch, Inc. 103
RJIR Polymers 303, 305
Semiconductor Equipment Corp. 344
SST International 431, 433
TecNu 813
Ultron Systems, Inc. 320
Yield Engineering Systems, Inc. 603
Chemicalsand Gases-
photochemicals
Kyzen Corp. 145
Raytheon Company 405

Cleaningequipment, notincluding

chemicals
Cobehn Systems 545
March Plasma Systems/Asymtek/Nordson 317,
319, 321
Plasma Etch, Inc. 103
Solid State Equipment Corp. 121, 123
Ultron Systems, Inc. 320
Yield Engineering Systems, Inc. 603

Computer Design, CAD/CAM -
design services

American Technical Ceramics 410
Ansoft Corp. 619
Applied Simulation Technology 840
C & R Technologies 817
DDE - EDA A/S 822
. Electronics Cooling 821
Fine Line Stencil, Inc. 1038
Flomerics, Inc. 242
Kyocera America 231, 233

Connector s-lead formingand

frames
ES Components, Inc. 424
Fine Line Stencil, Inc. 1038
H. C. Starck 718
HCC Industries, Inc. 346
Interconnect Systems, Inc. 109
Olin Aegis 619
Shipley 721
Teledyne Interconnect 220

Dicing & DieAttachment Equip-

Chip Supply 330, 332
Chipbond Technology Corp. 523
CirQon Technologies Corp. 147
Cool Shield, Inc. 411
CoorsTek 731, 733
Curamik Electronics, Inc. 741
Dakota Consulting 742
Dow Corning 710, 712
Egide USA 747
ES Components, Inc. 424
Gel Pak/Quik Pak 716
Graftech, Inc. 447
H. C. Starck 718
HCC Industries, Inc. 346
Ixion Technologies 326
Kaneka High-Tech Materials 518
Kulicke & Soffa 512
Kyocera America 231, 233
Lambda Technologies, Inc. 244

March Plasma Systems/Asymtek/Nordson 317,
319, 321
Mini-Systems, Inc. 739
Nanopierce Technologies, Inc, 717
Nippon Steel Chemica Corp. 927
NTK Technologies 530, 532
Olin Aegis 619
OSE, Inc. 510
Pac Tech 516
PCC/Advanced Forming Technology 324
Plasma Etch, Inc. 103
Polaris Electronics, Inc. 621
Raytheon Company 405
RJIR Polymers 303, 305
Schiller Automation Systems, LLC 618
Schott Electronic Packaging 245, 247
Shipley 721
Solid State Equipment Corp. 121, 123
- Speedy/Metro Circuits 606
- SST International 431, 433
> Thin Film Technology 502
Toth Technologies 723

Electronic Microscopy Services-
analytical services

AcousTech, Inc. 105
Anter Corp. 828
CoorsTek 731, 733
. Dow Corning 710, 712
. Sonix 202
. Sonoscan, Inc. 222
© Suss MicroTec 838

ment
ATV Technology 208 ;
Dakota Consulting 742
Datacon North America, Inc. 511
Diamond Wire Technology 602
Eberts Electronic Sales 420, 422
ES Components, Inc. 424
Fancort Industries 221
Haiku Tech International 525
Kulicke & Soffa 512
OSE, Inc. 510 .
Perfection Products, Inc. 111, 113 .
Semiconductor Equipment Corp. 344
SierraTherm Vacuum Products Group 416, 418 .
SST International 431, 433
Ultron Systems, Inc. 320

Electronic Packages & Packaging

American Technical Ceramics 410
Applied Simulation Technology 840
C & R Technologies 817
CeramTec NAE

413

Environmental Control-clean
rooms

ES Components, Inc. 424

Epoxies& Adhesives

 3M Electronic Adhesives & Speciaties Dept. 229

. Al Technology, Inc. 348
. Dow Corning 710, 712
. Emerson & Cuming 323, 325



Epoxy Technology, Inc. 240 - . . + Semiconductor International 743
Heraeus, Inc.-Circuits Materials Divison 330, . 1 NSpection Equment and Ser- g state Technology 604
341 : vices
Lambda Technologies, Inc. 244 . .
Loctite Corp. 830, 832 : ; Reflow Equipment
Micro Printing Systems 617 énte; Eorp. 542 544 546 SSiS :
Plasma Etch, Inc. 103 : Lerae : ' ' :
. Cyber Technologies/Optical Systems 529 . ATV Technology 208
RJR Polymers 303, 305 " " BTU | ional 639. 641
; ' . Dage Precision Inds,, Inc. 630, 632 ! nternation :
Solid State Equipment Corp. 121, 123 h .
Ult o | 300 . Dakota Consulting 742  Dakota Consulting 742
7 ron ?’ ems, Inc. 313 . Dymatix 421 - Harrop Industries/A.J. Carsten Co. 246
ymet, Inc. . Fine Line Stencil, Inc. 1038 : Lambda Technologies, Inc. 244
+ Haiku Tech International 525 g Tecgl | g;i
: : . i . i tronics, Inc.
FailureAn - Kulicke & Soffa 512 - Folans Elec 3
alure alyss " Midas Vision Systems 938, 940, 942 - Semiconductor Equipment Corp. 344
. NorCom Systems, Inc. 423, 425 . SierraTherm Vacuum Products Group 416, 418
AcousTech, Inc. 105 Probotech, Inc. 307 . Sikama International, Inc. 127
Cyber Technologies/Optical Systems 529 : scanCAD International 248 ; SST International 431, 433
Dage Precision Inds., Inc. 630, 632 - gonix 202 : Suss MicroTec 838
ES Components, Inc. 424 ' Sonoscan, Inc. 222 '
Kyocera America 231, 233 - ynichem Industries, Inc. 329
Midas Vision Systems 938, 940, 942 | vision Engineering, Inc. 203 . Solder-pastes& creams
Raytheon Company 405 . .
Sonix 202 - — - 3 Heraeus, Inc.-Circuits Materials Division 339,
Sonoscan, Inc. 222 Lasers—cuttlng,scrlblng,trlmmlng, . 341
Suss MicroTec 838 . e . : .
- marking, machining, welding&  : Loctite Corp. 830, 832
- Reinhardt Microtech AG 729

Fur nace Equipment-materials : supplies

handling Screen Printers, Screens& Sten-

217 -

AccuTech Laser Processing, Inc. : '
Applied Laser Technology 320 - cils
Abbott Furnace Company 508 ; gCT '—_I?Se' '\?zrl\élces 42112 ;
AMI/PRESCO 439, 441, 538, 540 : ‘eramiec . AMI/PRESCO 439, 441, 538, 540
ATV Technolo 208 * Ceratek 542, 544, 546, 548 .
9y . - Ceratek 542, 544, 546, 548
Dakota Consulting 742 . CoorsTek 731, 733 . -
H. C. Starck 718 ' Diamond Wire Technology 602 ' Haiku Tech In.temanonal 525
e . a6 | Dymatix 421 - Harrop Industries/A.J. Carsten Co. 246
Harrop Industries/A.J. Carsten Co. 46 - — . Hybrid Screen Technologies, Inc. 412
Midas Vision Systems 938, 940, 942 - Electro Scientific Inds. (ESI) 239 Mi Printi 617
Nabertherm, Inc. 505, 507 . Fancort Industries 221 | M!crosnntmg Systems 622
Perfection Products, Inc. 111, 113 . Fine Line Stencil, "_1‘3- 1038 Mlu(i;lczaf'n:e;geen USA. Inc 406. 408
Schiller Automation Systems, LLC 618 | Gateway Laser Services 708 e Tech T "e16
SierraTherm Vacuum Products Group 416, 418 ; Gel Pak/QU_'k Pak 716 . Rigsoy Sc & Stendil. | 117
Sikama International, Inc. 127 : GSI Lumonics 629 . NIOSDY Screen enctl, fnc.
SST International 431, 433 : Laser Tech, Inc 643 S'V-’ ,an' Industries. | ;‘5;‘
SyprisTest & Measurement 527 - Laserage Technology Corp. 149 : Unichem Industries, Inc.
Unichem Industries, Inc. 329 - Perfection Products, Inc. 111, 113 .
; powris Electonics, Inc. 021 © Semiconductors-distributors&

Hybrid/SM T-manufacturingcircuit : Unichem Industries, Inc. 329 ; manufacturers

boards & flex cir cuit manufactur -

. . . H H H* - Central Semiconductor 727
ing : Machining-trimming & scribing . Chip Supply 330, 332
. non-laser - ES Components, Inc. 424
Applied Laser Technology 320 - : M?cross Components Corp. 223
Datacon North America, Inc. 511 « Apolied L Technol 20 + Minco Technology Labs. 526, 528
Dow Corning 710, 712 - EglzéeSSAaser echnology 343 . National Semiconductor Die Products Group 225,
Dyconex Ltd. 922 | 4 C. Starck 718 - 227
Interconnect Systems, Inc. 109 ° Haiku Tech International 5o5 - Plasma Etch, Inc. 103
Lasereliance Technologies 206 © Thin Film Technology 502 -
MicroConnex 824 | Toth Technologi 723 .
OSE, Inc. 51g . o rechnologies : Substrates-shapes
Plasma Etch, Inc. 103 ! - - '
Potomac Photonics, Inc. 343 | Publications . American Technical Ceramics 410
Raytheon Company 405 ; . Applied Laser Technology 320
Reinhardt Microtech AG 729 . ; . ' CeramTec NAE 413
Speedy/Metro Circuits 606 : E:ectron!c chk&llglng & Production 743, ;gi © Ceratek 542, 544, 546, 548
SST International 431, 433  Electronics Cooling - CoorsTek 731, 733
. . - Flomerics, Inc. 242 - oos_e . !
Teledyne Microelectronics 216, 218 " Kluwer Academic Publishers 616 . Curamik Electronics, Inc. 741
Thin Film Technol 502 - :
nn Fim 7 echno ogy - Photonics Spectra (Laurin Publishing) 620 - H. C. Starck 718
Yield Engineering Systems, Inc. 603 ., .



products & services index____

Test EQuipment-probes, probe
cards& diesorting equipment

Kulicke & Soffa 512 .
Kyocera America 231, 233 .
Laserage Technology Corp. 149 :
Lasereliance Technologies 206
Mini-Systems, Inc. 739 ;

National Semiconductor Die Products Group 225,
227

Sonoscan, Inc. 222
Speedy/Metro Circuits 606
Thin Film Technology 502

SurfaceMount/Hybrid Compo-

nents :
American Technical Ceramics 410 -
CeramTec NAE 413 -
Ceratek 542, 544, 546, 548 .
Dakota Consulting 742 -
Electro Scientific Inds. (ESI) 239 !
ES Components, Inc. 424
Gel Pak/Quik Pak 716 :
Haiku Tech International 525 *
Kyocera America 231, 233
Laserage Technology Corp. 149
Micross Components Corp. 223
Mini-Systems, Inc. 739

National Semiconductor Die Products Group 225,

227
Olin Aegis 619
Plasma Etch, Inc. 103
Polaris Electronics, Inc. 621
Reinhardt Microtech AG 729
RJIR Polymers 303, 305
Sonoscan, Inc. 222
Thin Film Technology 502
Yield Engineering Systems, Inc. 603
Zymet, Inc. 313

Thick and/or Thin Film Materials-
preciousmetals& polymers

American Technical Ceramics 410
Asahi Techno Glass 407 & 409
Ceratek 542, 544, 546, 548
DuPont Microcircuit Materials 141, 143
Electro-Science Labs. 531, 533
Emerson & Cuming 323, 325
Ferro Electronic Material Systems 347, 349
Geib Refining Corp. 417
H. C. Starck 718
Haiku Tech International 525
Heraeus, Inc.-Circuits Materials Division 339,
341
Kyocera America 231, 233
Metech, Inc. 520, 522
Mini-Systems, Inc. 739
Mozaik Technology Ventures, Ltd.. 826

National Semiconductor Die Products Group 225,

227
Nippon Steel Chemical Corp. 927
Parelec, Inc. 816
Probotech, Inc. 307
Reinhardt Microtech AG 729
Reldan Metals 204

_ Unichem Industries, Inc. 329
: Unitek Benchmark 309, 311
- Vision Engineering, Inc. 403
- West-Bond 839, 841, 843
. Yield Engineering Systems, Inc. 603

Accuprobe 628 -
Cyber Technologies/Optical Systems 529 .
Dakota Consulting 742
Deweyl Tool Co., Inc. 820
Dymatix 421
Electro Scientific Inds. (ESI) 239
Kulicke & Soffa 512 !
Midas Vision Systems 938, 940, 942
NETZSCH Instruments, Inc. 611
Sonix 202
Other

Al Technology, Inc. 348
AMI/PRESCO 439, 441, 538, 540
Ansoft Corp. 619
Applied Simulation Technology 840 -
Azimuth Electronics 316 -
Bar-Lo Carbon Products 931 -
Black Hills Business Council 609 -
CCT Laser Services 219 -
Ceramics Process Systems Corp. 613 .
CeramTec NAE 413 .
Ceratek 542, 544, 546, 548
Caobehn Systems 545
CoorsTek 731, 733
DuPont Microcircuit Materials 141, 143 ;
ES Components, Inc. 424 -
EXAKT Technologies, Inc. 524
Fancort Industries 221 -
Flow Autoclave/Ceratek 542, 544, 546, 548
Gannon & Scott 449 -
Geib Refining Corp. 417
GIL Technologies 445 .
Global SMT & Packaging 720, 722
Graftech, Inc. 447
Graphite Concepts, Inc. 419
Interconnect Systems, Inc. 109 !
ITT Industries - MicroElectronics Center 823
Kyocera America 231, 233
Laser Processing Technology 328
Laserage Technology Corp. 149 -
Lasereliance Technologies 206 -
Litron 517
LTCC Automation 402, 404 .
Marpet Enterprises (MEI) 119
Metallix, Inc. 322 .
Mozaik Technology Ventures, Ltd. 826 .
NETZSCH Instruments, Inc. 611 '
OhmCraft, iNc. 646, 648
PCC/Advanced Forming Technology 324
Pl R&D Co. Ltd. 624 -
PILKOR Electronics 716 -
Plasma Etch, Inc. 103 -
Reinhardt Microtech AG 729 -
Schott Electronic Packaging 245, 247 .
Semi Dice, Inc. 738
Semiconductor Equipment Corp. 344
Sikama International, Inc. 127
SST International 431, 433
Suss MicroTec 838 .
SyprisTest & Measurement 527
Teledyne Interconnect 220 ;
Thin Film Technology

502 -



program

AT AGLANCE

Tuesday Wednesday Thursday Friday
September 3 September 4 September 5 September 6
8 AM-4PM © 7AM-6PM " 7AM-5PM * 7AM-NOON
Registration Open : Regigtration Open : Regigtration Open > Registration Open
6:45 AM -4 PM > 8AM-11AM > 8AM-10:35AM 1 8§AM-10:25AM
Golf Tournament : Technicd Sessions(WA3,WAB) - Technical Session * Specia Session (FAD)
. . (THA3) . NSF& SISEducational Founda-
9AM-5PM : 8AM-11:25AM : > tion
Professional Development : Technica Sessons(WALWA2, : g ap-11am :
Courses(T1-T10) CCC - WA9) - Technical Sessions * 8AM-10:35AM
: - (THAL THA2, THA4) : Technical Session
5PM-6PM : 9AM-6:30PM : ' (FA2)
PDC Reception : Employment Center - 8AM-11:25AM
T C L0AM. 4PM : TeCHTéCdS%SiOH I 8AM-11AM
WelcomeReception ; Spouse/Guest Program : (THA9 : I,:e:rin::ﬂ)sw ons
(attheAdam’ sMark Hotel) 9AM-11AM - 8AM-11:30AM
- Student Booth Judging - Student Plant Tour I 8AM-11:25AM
- Technica Session
- 9AM-6PM : 9AM-5PM : (FAY
- ExhibitsOpen - ExhibitsOpen -
: : 1 8AM-12:30PM
* 11:40 AM- 12:15 PM : 9AM-5PM « Employment Center
> AwardsCeremony - Spouse/Guest Program :
(ExhibitHall A) : . 9AM-NOON
. 9AM-5:30PM . ExhibitsOpen
- 12:15PM-2:30PM - Employment Center :
- LunchintheExhibitHal A - T e
. © 1PM-4PM . i
> 1-45PM-2PM - Interactive Forum/Poster Ses- : Proflj)rn;;l:()g(?lg%r)nmt
: Annual BusinessMeeting  © Son(THP6) : will beheld at the
: (Exhibit Hall A) : 2pm-4:35PM Adam’'sMark Hotd
> 2:30PM-3:15PM - Technical Sesson Noon -6 pm
> PressConferene : (THPD) Lunchat 11AM
' : : PlazaBallroom A
2:30 PM-5:30 PM 2PM-5PM (PDC Attendees/Instructors ONLY)
* Technical Sessions(WP1-WP5) : Technical Sessions :
: : (THP3, THPY) ; Noon -6 PM
I 3PM-4:30PM : : Professional Development
* Student/Industry Panel " 2PM-5:25PM - Courses(F1-F6)
: - Technica Sessions :
- 4:30PM-5:30PM ) - (THFQ,THPS) - Noon-3PM
: Student/Industry Reception - * Professional Development
. - Course(F7)
- Noon-3PM

. Professional Development
- Course(F9) -FORSTUDENTS
- ONLY!

. 3PM-6PM
- Professional Development
:* Course(F8)



Exhibit Hall Map




Call for Papers- IMAPS 2003

36" Inter national Symposium on Micr oelectronics
Hynes Convention Center, Boston, MA « November 18-20, 2003

The 36" International Symposium on Microelectronicswill be held at the Hynes Convention Center, Boston, MA. Itis
sponsored by the I nternational Microel ectronics And Packaging Society (IMAPS). TheIMAPS Technica Committee
seeks original papers that demonstrate how new technologies and applications are expanding and redefining the
international roleof microelectronics. All abstractssubmitted must represent original, previoudy unpublished work.

Generd Chair: Delip “Doug” Bokil
delipbokil @yahoo.com

Technicd Program Chair:K en Gilleo, Cookson Electronics
kgilleo@cps.cookson.com

Abstract Cut-off Date: M arch 14, 2003
Notice of Acceptance: April 14, 2003
Final Manuscripts Due: July 25, 2003

Papers are being sought from, but not limited to,

thefollowing subjects: Cash Awar dsOffered
Advanced Materials & Processes Toreward exceptional work, IMAPS offersawardsbased on technical
Advanced Substrate Technology content, originality and applicability to current issues. Awards are
Area Array Assembly presentedinthefollowingareas:
Automotive Electronics ]
Chip-Scale Packaging/Flip Chip Best Paper of the Symposium Award
High Density Displays CashAward

High Density Packaging
Low Cost Packaging Methods
Management & Marketing

IMAPSoffersacashawardof $2000for theBest Paper of the Symposium.
ThelMAPSTechnical Committeechoosesthe Best Paper based upon
eval uationssubmitted by themembersof the Technical Subcommittees

Manufacturing Technologies andthe Symposium SessionChairs.
Medical Electronics
MEMS Packaging and Applications Outstanding Paper Award
Modeling & Simulation CashAward
Novel Interconnections
Optoel ectronics/Photonics IMAPSoffersacash award of $500 eachfor two (2) papersdesignated as
Polymer Materials & Applications Outstanding Papersof the Symposium. ThelMAPSTechnical Committee
Power Packaging/Thermal Management chooses the two (2) Outstanding Papers based upon evaluations
Printed Wiring and Flex Boards submitt_ed by thf_a memb_ers of the Technical Subcommittees and the
Quality & Reliability Symposium Session Chars

RF/Microwave — Wireless
Sensor Packaging & Applications
Soace & Military Electronics
Satistical Process Control Methods
Surface Mount Technology
Thick & Thin Film Materials
Wafer Scale Packaging

Please send your 250-300word abstractelectr onically onlyby March 14, 2003, usingtheOn-linesubmittal format:
www.imaps.or g/abstractshtm
If you arehaving problemswith theon-linesubmittal form,
pleaseemail Jackki Morris-Joyner jmorris@imaps.org or call 305-382-8433.

Best Paper of Session
Theseawardsare based on technical quality and originality of written
manuscripts. Only the Best of Session papersare considered for Best
Paper of the Symposi umand Outstanding Paper awards.




upcoming events

IMAPS Topical Workshop & Exhibition on
Optoelectronics Packaging and Micr o-
Optoelectromechanical Systems(MOEMYS)

Radisson Hotel Bethlehem
Bethlehem, PA
October 8-11, 2002

_ ) Sponsored by: ) )
I nternational Micr oelectr onicsAnd Packaging Society (IMAPS)
and theL ocal IMAPSK eystone Chapter

Generd Chair: Thomas Gr een, Nationa Training Center for Microe ectronics
tgreen@northampton.edu

Technica Chair: Raj eshuni Ramesham, Jet Propulsion Laboratory
Raeshuni.Ramesham@)jpl.nasa.gov

Building on the success of last year's Advanced Technology Workshop (ATW) on “Optoel ectronics Packaging,” an
expanded venueis planned for this year including an afternoon of vendor exhibits and Professional Devel opment Courses
(PDCs). ThisIMAPS topical workshop will focus on recent advances in optoel ectronics, packaging of optoel ectronic
devices and associated technologies including a special session on MOEMS. An outstanding program is planned with
internationally recognized speakers from industry, academiaand government.

View the program and register on-line at www.imaps.or g/programs/opto2002.htm

Advanced Technology Workshop on
Thermal Management for High Performance
Computing and Wireless Applications

Sheraton Palo AltoHotée
Palo Alto, CaliforniaUSA
October 24-26, 2002

Sponsored by:
Inter national Microelectronics And Packaging Society (IMAPS)

General Chair:
Dave Saums
Ceramics Processing Systems Corporation
Newburyport, MA USA
dsaums@msn.com

The 2002 ATW will be focused on high-performance applicationsin computing (server, enterprise server, workstation,
desktop, and mobile/handheld systems) and wireless/RF systems. This Workshop is intended to provide a forum for
concise and detailed technical communication of conceptsfor design, analysis, characterization, and application of such
proposed or implemented solutions at the component level and for examination of overall system packaging technol ogies.
An additional session on Refrigeration and Alternative Therma Systems has been added for the 2002 ATW.

Visit www.imaps.or g for moreinformation.
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