m e SS ag eFROM THE TECHNICAL CHAIR

Greetingsfrom Colorado!

| would liketo takethisopportunity totell you about thetechnical conferenceat IMAPS2002. We
have seen an unprecedented number of abstracts submitted from all over theworld; which hasallowed
usto put together one of the strongest technical programsinrecent years. Addtothat afull lineup of
Professional Devel opment Coursesand you havethemakingsof the 35th | nternational Symposiumon
Microelectronicsin Denver, CO. IMAPScontinuesto providethecritical informationtoexpandone’s
knowledge and understanding of the ever-changingworld of microelectronics.

Y ear after year, IMAPSdeliversunmatched quality of papersand presentationson new and emerging
technologiesfrom leadingindustry professionals. Thisyear’ sconferencehasastrong line-up of
papersfocusing on well-established topics such asthick film and thin film hybrid applicationsand
surface mount, but we al so have the new and emerging areas covered such as: lead-free soldering,
precision opto-el ectronic assembly and packaging, the state-of -the-artin M EM Stechnol ogies, wirel ess
applications, high density interconnection, integrated passivesand much, much more.

So, comeand joinusat thetechnical conferenceand exhibitionin Denver. We' vegot agold mine of
informationfor youto sharpenyour skills. Alongwiththeexceptional technica program, takeadvantage
of the networking opportunitiesand spend some quality timewith your peers. Y ou never know when
you might score with that onetidbit of information that you can only get by attending. Welook
forward to seeing you herein September!

Best regards,

Richard Charbonneau

StorageTek
rick_charbonneau@stortek.com

IMAPS 2002 Sponsors

INTERESTED IN EXHIBITING? CONTACT IMAPS TODAY ¢ 1-202-548-4001 OR E-MAIL ABELL@IMAPS.ORG
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The Paymaster would like to See You at the IMAPS 2002 Welcome Reception!
Paymaster image courtesy of Kinecta Federal Credit Union formerly HughesAircraft EmployeesFCU

Denveris aclean, young and green city with over 200 parks and dozens of tree-lined boulevards. The architecture reflects the city’ s three boom
periods: Victorian, when silver was discovered in Leadville; turn-of-the-century, when gold was discovered in Cripple Creek; and contemporary, when
the energy boom added 16 skyscrapers to the downtown skylinein athree year period, 1980-1983. Lower Downtown (called “LoDo” by locals) is
on the northern edge of downtown Denver and offers one of the nation’ s greatest concentrations of Victorian buildings and warehouses, many of which
have been refurbished to house restaurants, art galleries, offices and shops. Thisisthe center of the city’s brew pubs, with six large brew pubs and
micro breweries, each brewing six to eight exclusive beers, all within easy walking distance of each other.

Denver isone of the few citiesin history that was not on aroad, railroad, lake, navigable river or body of water when it was founded. Denver just
happened to be where the first few flakes of gold were found in 1858 and it was here that the first camp was made. Thefirst permanent structure was
asaloon. TheIndianswarned early settlers not to build there, but no onelistened. Initsfirst few years, Denver was destroyed twice, by fire and flood.

T he dome of the State Capitol in Denver is covered with 200 ounces of 24K gold, but the really priceless building material was used inside as
wainscoting. Itis Colorado onyx (“Beulah red”), arare red marble found near Beulah, Colorado. “Beulah red” givesthe Colorado State Capitol its
distinctive splendor. The entire world' s supply was used in this building and no more of it has ever been found. Cutting, polishing, and installing the
marblein the Capitol took six years, from 1894 to 1900. It cannot be replaced, at any price.

T he Stateis blessed with the Colorado Rockies a part of the North American Cordillera, which stretches 3,000 miles from Alaska, through western
Canada and the United States, into northern Mexico. The centerpieces of this dramatic uplift are the peaks over 14,000 feet, or “Fourteeners,” as
climbers affectionately refer to them. There are 52 Fourteenersin Colorado. Leadvilleisthe highest incorporated city in the United States at 10,430
feet elevation. Because therewas|lots of “silver” named towns at the time, the founding fathers suggested L eadville. The World' s First Rodeo was held
on July 4th, 1869, in Deer Trail.

In hopes of gaining political favors, local boosters named the frontier mining camp on the South Platte River “Denver” after Kansas Territorial
Governor James Denver. They never received any favors — by the time they named the town, Denver had already resigned. There were originally
three separate towns on the current site of Denver, with three different names. 1n 1859, in return for abarrel of whiskey to be shared by all, the other
names were dropped and the tent and log cabin city officially became “Denver.”

| twason top of nearby Pikes Peak in 1893 that Katherine Lee Bates was inspired to write the words to “ Americathe Beautiful.” Denver, the city
that flourished in spite of fire and flood, is looking forward to welcoming you to The Microelectronics Gold Rush - IMAPS 2002, the 35th
International Symposium on Microelectronics. We are particularly proud to welcome our international guests and encourage everyone to enjoy the
many historical and cultural attractionsthat Colorado and Denver have to offer including a chance to play cowboy at a Dude Ranch, a CART race and
the Taste of Colorado. Bring the family and enjoy all that Colorado hasto offer. The weather should offer a pleasing climate and colorful palette for
all activities.

Then, pleasejoinusfor theMicroelectronics Gold Rush Welcome Reception aswe prepareto Mine Denver 2002 and experience all the latest
developmentsin Microelectronics and Packaging. Y ou will be able to enjoy an evening of excellent food and refreshments, meet friends and colleagues,
make new acquaintances, and carry on quiet conversations in an atmosphere that we promise will be low-key. M ay the paymaster visit you often
throughout the next year!

Welcome Reception

Tuesday, September 3
6:30-8:00 PM
at the
The Adam’s Mark Hotel

Come have something to eat,
something to drink,
meet your colleagues, and
“take achance” for the benefit of the
Sidney J. Stein Educational Foundation!

EARLY-BIRD DISCOUNTS END JULY 12, 2002. REGISTER EARLY « WWW.IMAPS2002.0RG
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8t Annual IMAPS Golf Classic

to benefit the
Sidney J. Stein Educational Foundation

Tuesday, September 3, 2002

ThelMAPS 2002 Golf Classicwill beheld at Arrowhead Golf Club - Littleton, Colorado, on Tuesday, September 3, 2002. Thetournament
will featureashotgun start with prizesawarded to the overall winners, aswell asthose closest to the pinand with thelongest drive.

ThisRobert Trent Jones, Jr. course built in 1974 hastowering red sandstone rocksthroughout itsdesign, providing for some beautiful
settings. Many varieties of wildlife makethiscoursetheir home, soif you enjoy animal watching thisisan excellent facility tovisit. The
greensareundul ating and several areelevated. Several teesare el evated too, plusthereare several changesin elevation throughout the
course, so expect someuneven lies. “ Golf Digest” rated thisasthe 18th“Best in State” coursefor 1995-96, and under the 1990 category
of “Top 75 Public Courses” it wasranked 53rd.

Costis$125 before July 12, 2002, and $150 after. The cost includestransportation, lunch, greensfees, cart, and use of therange and
practicefacilities.

PleaseNote: Proper golf attireisrequired. Men' sshirtswithout collars, gym shorts, and jeansare not permitted. The Golf Coursealso
requiresthat all playerswear soft-spiked golf shoes.

Holesponsorshipsareavailable: $400 & $600. Please contact JohnWood, National Foundation Golf Chair (john.wood@nstarch.com) or
Doug Paul, IMAPSHQ (dpaul @imaps.org) for details.

Hole Sponsors:

Accu-Tech Laser Processing, Inc.
Emerson and Cuming/National Starch & Chemical
Metalor Technologies USA
Presidio Components, Inc.

Technic, Inc.

Raffle and Auction

to benefit the
Sidney J. Stein Educational Foundation

New this year at IMAPS 2002 will be a Raffle at the Welcome Reception.

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

SAVE $50 OFF FULL-SYMPOSIUM REGISTRATION BY REGISTERING ON-LINE: WWW.IMAPS2002.0RG



Student Program

Students, no relaxing at this symposium! Thisis the chance to jumpstart your career in microelectronics and/or optical networking. We've got
exciting, mind-stretching activities lined-up from Tuesday through Friday, September 3 - 6. Plus, you’ll experience the culture and hospitality of the
real Rocky Mountain West.

Reduced Symposium Registration

IMAPS offers students agreatly reduced symposium registration fee. Students' cost to attend the Full Technical Symposium is $10.00 for IMAPS
members and $15.00 for Non-members (before July 12, 2002); $20.00 for members and $25.00 non-members after the deadline. Y our registration

includesall Technical Sessions, Awards Ceremony, Marketing Forum, Exhibits, Welcome Reception, Exhibit Hall Lunches, 2002 Proceedings (hard
copy and CD-ROM) and an automatic one-year IMAPS Membership renewal.

IMAPSisalso offering afree students-only half-day Professional Development Course (PDC). The course, entitled Microel ectronics Systems
Packaging: Careers, Technologies and Markets (F9) will be presented on Friday, September 6 from noonto 3 pm. See page 15 for moredetails.

Professional Development Course (PDC) Monitors

Again thisyear studentswill have the opportunity to serve as PDC monitors. One student monitor will be assigned to each of the 17 PDCs during
the Symposium. The PDCs are scheduled for Tuesday, September 3 from 9 am to 5 pm and Friday, September 6 from 11 am to 6 pm. Course
monitors assist the PDC instructors (distribute handouts, monitor lights, collect evaluations, etc.). Inreturn monitors may attend the course at no
charge and receive free course materials (not including textbooks) and lunch on the day of their PDC. PDC monitors will receive no financial
compensation. Monitors are assigned on afirst-come, first-served basis. So, sign up early to get the PDC of your choice by emailing Doug Paul,
dpaul @imaps.org, with your top three choices.

Student Chapter Booth Competition

IMAPS Student Chapters are encouraged to exhibit a Chapter booth on the Exhibit Floor. These booths are free to Student Chapters and provide
the opportunity to display and discussits microel ectronics research projects and activities. On Wednesday morning, apanel of judgeswill 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 recognized at the Student/Industry Reception that evening.

Best Student Paper

A review committee will attend all technical presentations by student authorsto evaluate and determine the Best Student Paper. The student papers
will be evaluated on technical knowledge, presentation skills, written manuscript, and audience interaction. 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 pm to 4: 30. Professionalsfrom the el ectronics 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. Invited panel
participantsinclude: Andrew Goldstein, Network Photonics; Keith Baumgardner, Intel; Dr. Roop Mahajan, University of Colorado at Boulder; Dr.
Jennie S. Hwang, H-Technologies Group; and others. Each panelist will speak for 10 — 15 minutes, followed by aQ & A session.

Student/I ndustry Reception
The Student/Industry Reception will immediately follow the Student/Industry Panel. Studentswill have the opportunity to network one-on-one
with the industry panelists and each other. Refreshments will be served. The Best Student Chapter Booth will be announced at the reception.

Student Plant Tour
On Thursday morning students will hop on abus and head for Boulder and Longmont to get alook at the Colorado photonicsindustry. We'll tour
the Colorado Advanced Photonics Technology [ CAPT] Center and one or more optical network equi pment companies, to be determined.

With all this planned for students, it would be a shameif you missed out on the excitement! For more information, please visitwww.IMAPS2002.0rg

2001 - 2002
Sidney J. Stein Educational Foundation Graduate Grant Recipients
Steven C. DeBlasio, The PennsylvaniaState University . HuaY e, State Univer ity of New York at Buffalo
Sudent Advisor: Michael T. Lanagan : Student Advisor: DouglasC. Hopkins
Paper title: Debinding Low Temperature Cofired Ceramic * Papertitle: Reliability of BGA Solder Joints Operating under
Components : High Current Density
Randy K lein, Floridalnter national Univer sity Wang Yu, Univer sity of Pennsylvania/M oor e School of
Sudent Advisor: W. Kinzy Jones . Electrical Engineering
Paper title: Characterization of Thick Film Resistor Formulations Sudent Advisor: JorgeJ. Santiago-Aviles

Compatiblewith LTCC Ceramics * Papertitle: ProcessDevel opment and Characterization for the

Fabrication of 3-D Meso-Scale StructuresUtilizing
Low Temperature Co-Fired Ceramic Tapes

EARLY-BIRD DISCOUNTS END JULY 12, 2002. REGISTER EARLY « WWW.IMAPS2002.0RG



Spouse/Guest Program

Wednesday, September 4, 2002
10 AM - 4 PM

A Tour of Boulder! Today youwill visit theLittle Town nestled betweenthe mountainsand reality.

A short ridewill lead you into the foothills of the Rocky Mountains where thefirst stop will be the Red RocksAmphitheater. A
magnificent natural geologically formed open-air theater. Theallureof thetwo three-hundred-foot monoliths combined with anaturally
occurring theatre set on amountain stageisnot duplicated anywhereintheworld. 1t provides perfect acousticsfor hundreds of famous
artistswho performhere. Y ouwill beoneof thefirst tovisit theAmphitheater’ s newly renovated Visitor’ sCenter.

Y ouwill then continue on to the charming collegetown of Boulder . Thereyouwill beour guest at the Celestial Seasoningsheadquarters,
where45 different herb and black teasarecreated. Y ouwill learnall about thefineart of teaduring a45-minutetour of thefacilities. After
thetour stop by the Celestial gift shop where ancient proverbsand new-age art blend into unusual gifts; you'll head totea-lovers
paradise in the Tea Room whereyou will enjoy the perfect opportunity to put your brand new appreciation for herbal teastowork.
Afterwards, youwill enjoy arefreshinglunchintheCelestialsCafé.

Y ouwill then continueontotheleanin’ TreeM useum -Voted theBest Small Museumin the United States” by museum lovers. There
youwill havethe opportunity to view the extraordinary private collection of traditional and contemporary Western art and scul ptures.
TheLeanin’ TreeMuseumispart of theLeanin’ Treegreeting card world headquarters. Next youwill take a45-minutetour whereyouwill
seethe production facility and witnessfor yourself how the arti sans create these award-winning cards.

Onyour way back to Denver you will drivethrough the historic neighborhood of M apleton Hillsor theUniversity of Colorado, ranked
oneof themost beautiful campusesinthe United States. Y ouwill returntothe hotel at approximately 4:00 p.m.

Thursday, September 5, 2002
9AM-5PM

Slver and Gold Y ouwill enjoy abeautiful, scenic drivethrough the mountainsinto the heart of the historic mining district to thetown
of Idaho Springs. Y our guidewill describevarioussights passed en route, aswell ashistorical information about |daho Springs. Y ouwill
beledtoasmall family operated working gold mine, whichisknown theworld over for itseducational and entertainment festures. The
Phoenix Minehasbeenaprolific gold producer sincethe 1880sandistill the sitewheregold can befound. Y ouwill takea30-minute
tour intothe mineand gain“hands-on” mining experience, whereyouwill beinvited totry mining and keepwhat you find!

Thenitisonwardsto thecity of Geor getown. Hereyouwill enjoy lunchinoneof Georgetown’ shistorical buildings. Afterwardsyouwill
board the Georgetown Loop trainin the historic station for theridetoSilver Plume and back. Thisportion of thetrack hasbeen rebuilt
andrecreatestheoriginal line. Thetrack |oopsover itself in order to climb the steep mountain gradein thesix-miletrip. Therest of the
afternoon you will spend on aguided tour, wal king through historical Georgetown. Y ouwill have the opportunity to visit one of
Georgetown’ smuseumslikethe Hamill House, the Hotel de Parisor the Energy Museum. TheHamill Houseisabeautiful Gothic Revival
stylebuilding that was once home of thetown’ smost famoussilver baron, William A. Hamill. TheHotel dePariswasopenedin 1875and
built by aFrenchmanwho cameto Georgetown to seek hisfortunein mining. Georgetown’ sVictorian streetsalso host several charming
antique and geol ogical interest shopswhereyou can browseand shop beforeboarding thebusat 3:30 pmto head back tothehotel. You
will return to the hotdl at approximately 5:00 pm.

Wednesday & Thursday only: $190 — Advance; $220 — On-site.
*Pleasenotethat lunchisincluded on both days. No breakfast will be provided.

SAVE $50 OFF FULL-SYMPOSIUM REGISTRATION BY REGISTERING ON-LINE: WWW.IMAPS2002.0RG



PDCs

Tuesday PDCsrun 9 am - 5 pm

Tuesday, September 3, 2002

professional development courses

Do you want to broaden and strengthen your skills and knowledge, optimize your manufacturing processes, and integrate
the latest advances in materials and technologies to maintain your strength in today’ s competitive global market? The
Technical Committee of IMAPS is pleased to present a comprehensive offering of professional development courses
that provide detailed information on topics of immediate interest to the Microel ectroni cs and Packaging community. So
please be sure to choose from the fifteen full day and two half-day in-depth technical workshops taught by recognized
industry experts. Y ou will discover the following key waysyou will benefit...

Better understand theindustry’s fundamental skillsand knowledge.
Be exposed to the rapid expanding developments in new materials and technologies.
Consult with renowned authorities about your current R& D or manufacturing problems

and challenges.

L earn new ways to identify, think about, and address your problems and opportunities.
Great opportunitiesto interact with industry experts and other cour se attendees.
Certificate of Attendance and much more...

T1
Wire Bonding in Microelectronics

Instructor:

George G. Harman, National Institute of

Sandardsand Technology

CourseDescription:

Wirebond manufacturing defectsrange

typically fromabout 2000to 100 ppm, with

exceptionsto>10,000and <50 ppm. Inorder -
to achievethelower numbersin production, -
onemust understand all of theconditions -

. Who should attend?

* general deviceassembly technologies.

* Special Course Materials:

ics, by George Harman, McGraw Hill, NY,

and explanations.

that affect both bond yield and reliability -

(sincethey areinterrelated). Thiscoursewill

discussmany large- and small-wirebond- -

will becovered. New developments(e.g.,
high frequency ultrasonic bonding), arein-
cluded alongwithamagjor discussion of wire
bonding to multichipmodulesand other soft
substrates.

Wirebondtestingand metal lurgy (cov- -
ering both aluminum and gold bonds); in- .

termetallic compounds; cleaning for yield

T USA, Europe, and Asia.

andreliability; failuresresultingfromelec-
troplating; mechanical problemsin wire .
bonding; new bond technologiesand de- .
velopments; how ultrasonic bonds are .
formed, and themetallurgy of goldand alu- *
minumwire. It concludeswith methodsof
implementing TAB and Flip Chipby using :

wirebonding techniques.

All attendeeswill receiveacomplimen-
- tary copy of WireBondingin Microelectron- -

T2

EngineersinR&D, QA, QC, manufac- :
* turing, processdevel opment, and advanced ;
* technicians. Itisassumedthat participants ;
have somefamiliarity withwirebondingand ;

Metal Plating for Electronics

Instructor:
Michael McChesney, McChesney, Inc.

* Course Description

Electroplated finishesprovideenviron-
mentally sound and cost effective contacts
and coatings for most electronic compo-

- nentsand systems. Platingalsoplaysarole
1997 (List price $65), aswell ascoursenotes -

inhybrid fabrication and assembly and semi-

- conductor bonding. Thiscoursewill provide
: - afoundationinelectrolytic and el ectroless
« Mr. Harmanisa Fellow of the National Institute -
of Sandardsand Technology (NI ST), Department -
ing problems, aswell assubjectsof specific | of_ Cpmmerce. He r.ecei vgd aBSin Physi gsfrqm .
interest tohybrid/M CM devicebonding. In ' Virginia Polytechnic Institute & State University ;

addition, anumber of advancedtopics, such -

plating of precious metals, copper, tinand
tin/lead. Also coveredwill beplatingfor cor-
rosion protection and testing of el ectro-de-

and a MSin Physicsfromthe University of Mary- - pos ted coatings.

. . . . © . land. Mr. Harman has published 50+ papers, -
ashighyield, finepitch, andflex bonding . two books on wire bonding, and holds four U.S. .
' Patents. Hewasthe 1995 President of ISHM and |
: isg Fellow of IMAPS and the IEEE. Hehasre- : processand appli cationsengineersand tech-
«» ceived numerous awards for his work from -
. IMAPS, |EEE, DVSand others. He has presented -
* numerous talks, and has taught courses for the .
* University of Arizona and IMAPS for over 15 |
years, aswell asthe IEEE, to name a few. He has -
presented many papers and given coursesinthe -
. thesurfacefinishing processesinvolvedin
. component manufacturing will find the

. courseworthwhile.

Who should attend?

Thiscourseisappropriatefor design,

niciansaswell assalespersonnel andthose
who specify, purchaseor inspect plated com-
ponents. Newcomersto thefield or those
whowishto broaden their knowledgeof plat-
ing terminology, process specificationsor

* Mike McChesney has worked in the surface fin-
* ishing field for 33 years as both a production
+ engineer and in process devel opment and retired
> fromthe Avionics Division of Honeywell Inc. He
. hasaBSin Chemistry and MSin Physics. Heisa

EARLY-BIRD DISCOUNTS END JULY 12, 2002. REGISTER EARLY « WWW.IMAPS2002.0RG




Tuesday PDCs are located at the Colorado Converntion Center

PDCs

certified el ectroplater/finisher and a specialistin .
electronic finishing. He is an instructor for the |
American Electroplating and Surface Finishing
Society and the College of &. Thomas. He now °
worksas an independent consultant inthe area of -

surfacefinishing.

T3
Technology of Screen Printing

Ingtructors.

Art Dobie, SEFARAmerica& RudyBacher,

DuPont

CourseDescription:

The purpose of this courseisto in- -
creasetheunderstanding of thescreenprint- - T4
ing processthereby improving production -
yieldand quality. Thecritical andintegrated -
components for screen, such as frames, -
screen mesh and emulsion are presented. - )
Presented are some of the | atest advance- - ROIf E. Funer, Funer Associates
mentsinthe screens, thecompositionsand -
theprinting processthat enablescreen print- -

ing to meet future circuitsdensity require-

ments.

Thecourseisapplications-orientedin .
termsof how to optimizethescreen printing -
process; how to specify and use screens; -
rheology propertiesthat affect theprint; mini-
mizing printing defectsand trouble- shoot-
ing problemsrelated to the screensand the -

printing process.

Who Should Attend?

Thiscourseisintended for production |
and processengineers, and othersinterested :
inlearning how to optimizeandincreasethe

usesof thescreen printing process.

years since receiving his BSin Screen Printing *
Technology in 1980 from California University :
of Pennsylvania’ s School of Scienceand Technol- *
ogy. Artisanoriginal instructor of IMAPS Tech- -
nology of Screen Printing Professional Develop- .
ment Course, and has delivered many technical ,
papersand presentationsrelating to screen print- |
ing technology to the microelectronicsindustry at -

president. Art Dobie was Co-Chair of Exhibits

for ISHM ‘97 and initiated the IMAPS Educa- ° .
tional Foundation Slent Auction. On October 7, *
1998, Art wasinducted into the Academy of Screen -
Printing Technol ogy, a body of 50 technical au- -
. thorities representing the highest plane of techni- -
* cal expertisein the screen printing industry.

* Rudy Bacher hasworked 37 yearsin Thick Film -
: Technology for DuPont Research and Develop- .
" ment asa Ceramic Engineer and currently asa .
. Development Associate. He is a recipient of the
| SHM Technical Achievement Award-1984; Cor- * .
: porate Marketing Excellence Award-1994; andis -
= anIMAPSInstructor “ Technology of Screen Print- -
. ing” 1990-1998. .

Implementing Microvias and Em-
bedded Passives

Instructor:

CourseDescription:

New PCB designsareincreasinginden- -
« sity and requiring more and more compo- -
nent placements, more|/Os, tighter dimen- .
sions. Microvias can dramatically reduce -
- board size, increase|/O count and reduce :
layer count. The numbersof passives(re- -
sistorsand capacitors) areincreasing dra- -
matically. By embedding the passives di- .
+ rectly inthecircuit board, valuable surface -
- areacanbesaved. Performance, particularly :
- at high frequency, can beimproved. These :
- new technol ogiescanwork together tocut -
weight and sizeand therefore enable high
density substrates. But can these concepts .
* beimplemented today? Or arethey future -
- technologies? This workshop addresses :

o _ ) - theseissues, reviewsall the currently avail- -
Art Dobie is Manager of Technical Serviceand !

Marketing and a member of the senior manage- * _ . . . : .
ment team of SEFAR America (MEC) in Mount - mi c_rov!asand em?ed passve; .I?ag.sl'.gn and :
Holly, NJ. He has been with MEC morethan 18 . testing issues, performance, reliability, ap- .

able materials and processes to make

- What You Will Learn:

Major microviaprocesses: their capabili-

ties, costs, reliability and availability

- Applicationsof microviastoreducesize,
layer count and cost

- Suppliers: USand worldwide

- Embedded passives: currently available

materials. How to process, capahilities,

benefitsand limitations

New and emerging passivematerias. their

status and potential

Applicationsand how they areworking

out

. Who should attend?

: This coursewill bevaluableto those
- congderingtheuseof microviaintheir prod-
~ uct or are contemplating manufacturing
* microviaboards. Itisalsovaluabletohybrid
- engineersasmicroviatechnology isconsid-
- ered an alternative or complement to tradi-
- tional hybridcircuitry.

> Rolf Funer hasover 20 yearsexperienceininter-
connect materialsdevelopment, printed circuit and
hybrid fabrication. Dr. Funer isthe principal con-
sultant for Funer associates. His clients include
leading OEMs, circuit and electronic materials
manufacturers. Previously, he was Chief Tech-
nologist, Circuits and Packaging for AMP, Inc.
and prior to that served as AMP Circuits Techni-
cal Director, responsible for devel opment of new
and advanced circuit technologiesincluding in-
stallation of one of thefirst microvia plantsin the
us.

T5

Advanced Organic Substrate Pack-
age Design & Manufacturing for RF
& Broadband Applications

: Instructor:
- Hassan Hashemi, Rockwel | Semiconductor

CourseDescription:

plications and economicsareall covered. *

Thedesign and project managersattending *
thiscoursewill comeaway withaninformed :
view if their designsareready for microvias

and embedded passivesandif microviasand S "
* substrate technologiesinsingleor multiple

PCB manufacturing and development engi- diepackagingformat. Thecoursemateria is

thelocal, National and International levels. Heis . neerswill learnwhat they will needtodoto

a Senior Member of IMAPSand has held numer-
ous offices in the Keystone Chapter, including .

embedded componentsare ready for them.

implement thesetechnol ogies.

Theobjectivesof thiscoursearetore-
view design and manufacturing practices
and tradeoffsaffecting current and next gen-
eration RF & GHz Packaging usinglaminate

primarily based upon theinstructor’ sexperi-

_ enceon current practices used for Wireless
© & GHzIC packaging for Internet infrastruc-
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tureapplications. Thecourseisdesignedfor -
engineersor engineering managerswhowant -
tounderstand moreabout laminatesingleor
multichip modules, and theuniquerequire- -
ments for assuring that packages can be -
manufacturedinahighvolumecommercial -
application and meet stringent electrical and -

thermal performancerequirements.

Who should attend?

The course is intended for both the ;
packaging expert (Electrical andMechanica :
Engineers) aswell as persons new to the :
field. The coursewill concentrate on extend- :
ingtheexistingorganicsubstrateinfrastruc- :
ture capability to GHz high volume packag- .
ing applications. Theinformation presented .
will includethetheoretica backgroundwith .
practica methodsforimplementingadesign. .
These same techniques can be appliedto .
other high frequency singleor multichipde- .

signs.

Hassan Hashemi is Director of Advanced Pack-

aging at Conexant Systems, Inc. in Newport Beach, *
California. Heiscurrently managing designand -
development of single and multi-chip packages .
for broadband digital, mixed-signal, and RF de- .
vices used in personal communication applica- |
He holds a Masters degree in electrical * ~ ° ; -
engineering fromthe University of Texas at Aus- adjunct faculty member at the High Density Elec- -
tin, and hasover 16 years of experienceinmicro- .

tions.

electronics package design, manufacturing, and .
product development. Prior tojoining Conexant, .
hewas a senior member, technical staff at Micro-

tion.

T6

Fundamentals of Fabrication and
Packaging of MEMS and Related
Micro Systems

Instructor:

Ajay P. Malshe, Ph.D., University of Arkan-

sas- HIDEC

CourseDescription:

MEM Sandrelated micro systemsare
typically dividedintotwoapplicationaress, :
sensorsand actuatorsfor rangeof applica- :

tion such asautomotive, biomedical, opti- -
cal, RF, etc. Fabrication and packaging of -
microelectromechanical sysems(MEMS)is -
the subject of immenseinterest. Their pack- -
aging with other componentsischallenging -
and unlike | C packaging, have different set -
of demandsfromreleasing, dicingtointer- -
connectionat chip-scaleand manufacturing sity
. atwafer-level. Thiscoursewill addressfab- -
. rication and packaging of silicon and non- .
silicon MEM S and related microsystems. -
The course will use examples of various .
novel applicationsto elaborate the use of .

various fabrication and packaging pro- : © ] _
+ lighter weight havelead theel ectronicspack-

+ aging and assembly industry to chip scale
* packagesandflip chip (Flip Chipin Package

) ) * (FCiP) and Flip Chip on Laminate (FCoL))
The courseismeant for industry and .

academic leadersin science and engineer- .
ingwithinterestinMEM Sandrelated micro |
systems. Graduate studentswith special in- ;
. terestintheaboveareaswill alsofindit use- ; ; ;
: . - struct dtrade-offs. 3-D CSPswill d

» ful. Highly recommendedfor R& D scientidts, : ructionanditaie-olrs. ' aso
: engineersand managersinvolvedin sen- :

sors, actuators, instrumentation and sys- :

cesses.

Who should attend?

temsrelated to microsystem technol ogy.

His three distinct fields of research and educa-

tional interest areintegration and advanced pack-

: + aging of micro and nanosystems, surface engi-
electronics and Computer Corp. and Advanced ° ang 4 g

Micro Devices. He holds 10 US patents, has -
authored three book chapters and over 40 tech-
nical papersin the areas of high speed package :

electrical and thermal design and implementa- | holdsfour patents. Heiscurrently an active mem-

. ber of International Microelectronics and Pack- -
. aging Society (IMAPS) through the organization |
. of Advanced Technology Workshops (ATW) on
' MEMSPackaging. Currently, heis Chairman of -
« Thermal Management Technical Sub-committee -
* and also, National Chair of Topical Technology :
. Workshops for IMAPS, :

T7

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

Instructor
R. Wayne Johnson, Ph.D., Auburn Univer-

CourseDescription:

Theincreasing number of 1/0O per semi-
conductor chip combined with the product
drivenrequirementsof thinner, smaller and

technologies. Infact, many CSPsuse FCiP
constructions. Thiscoursewill begin by ex-
aminingthedriversfor flipchipand CSPtech-
nol ogiesthen examinetheoptions, their con-

be examined. Substrate design requirements
will bediscussedincluding routing, and pad
design. Mgjor assembly issuesareflux se-

lectionfor flip chip, solder paste printing for
» CSPs, underfilling, if necessary, andinspec-
Ajay P. Malshe, is an Associate Professor at the | 9
Department of Mechanical Engineering and an *

+ SMT assembly processisrequiredfor flip

tion. Underfillingwhichisnot atraditional

tronics Center (HiDEC), Department of Electri- - chipand often for CSPs. The underfill pro-

. cal Engineering, University of Arkansas, USA. .

. CSPwill be examined. Recently, wafer ap-

cessand material optionsfor flip chipand

plied underfill material conceptsfor FCoL

: assemblies have been discussed and this
neering of materials for advanced manufactur- .
ing, and human-machine interfaces. He hased- | Thereplacement of |eadsby solder spheres
ited two proceedings, and authored one book chap-

ter, hundred refereed publicati d: . . .
er, over one hundred refereed publicationsand * cling and bending, and must be considered

new technol ogy concept will beexplored.
impactsreliability, particularly inthermd cy-
prior to implementing these technologies.
Thecoursewill concludewith adiscussion
of reliability.

Who Should Attend?
Thiscourseisintended for thoseindi-

. viduals soon to be responsible for imple-
. menting flip chip assembly, suppliersof ma-
. terialsand equipment for flip chip assembly
. and othersinterested in flip chipimplemen-
. tation.

* Dr. Johnsonisan Alumni Professor of Electrical
T Engineering at Auburn University and Director
* of the Laboratory for Electronics Assembly and
» Packaging (LEAP). At Auburn, he has estab-
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lished teaching and research laboratories for .
advanced packaging and electronics assembly.
Resear ch efforts are focused on materials, pro- -

cessing, and reliability for electronics assembly.

He hasworked in MCM design, MCM-L, -Cand - *
-D substrate technology aswell asadvanced SMT, .

wirebond and flip chip assembly techniques. He ; -
has published and presented numerous papersat *

workshops and conferencesand in technical jour- - .
nals. He has also co-edited one |EEE book on -
MCM technology and written two book chapters .
intheareas of silicon MCM technology and MCM
assembly. He received the 1997 Auburn Alumni -
Engineering Council Senior Faculty Research -
Award for hiswork in electronics packaging and -

assembly. Dr. Johnsonisthecurrent Techni- . -
cal VicePresident of IMAPSand wasthe :

1991 President of the Society. Hereceived -
the 1993 John A. Wagnon, Jr. Technical :
Achievement Award froml SHM, wasnamed .
a Fellow of the Society in 1994 and re- ;
ceived the Daniel C. Hughes Memorial ;
Awardin1997. Heisalsoamember of IEEE,
SMTA, and IPC. Dr. Johnsonreceivedthe :
B.E.and M.Sc. degreesin 1979 and 1982 :
fromVanderbilt University, Nashville, TN, :
andthePh.D. degreein 1987 fromAuburn :
University, Auburn, AL, all in electrical .
engineering. Hehasworkedinthemicro- ;
electronicsindustryfor DuPont, Eaton, and

Amperex.

T8

Lead Free Soldering — Status
Review and Process Challenges

Instructor:

Ning-Cheng Lee, Indium Cor por ation of ' _
. presentat_mns and shqrt courses worldwide on ; tal, Safety, and Health at Electrosource in San
> thosesubjectsat many international conferences. *
* Dr. Leereceived hisPhD in polymer sciencefrom .
+ the University of Akronin 1981 and a BSin chem- -

istry fromthe National Taiwan Universityin 1973. :

Amgrica

Course Objectives:

Inthiscourse, al current vital options -
for |ead-free solder replacement will bere- -
viewed and compared, with strengthsand -
limitationsfor each optionwell analyzed. In -
particular, themajor challengesencountered -
inimplementing lead-free soldering will be -
presented, including defect mechanisms -
analysis. Withtheinformation provided by -
thiscourse, theuserswill beableto decide -
when and what to do with |ead-free solder- -
ingimplementation according to each spe- -

cificsituation.

What You Will Learn

abilityto:
legidationactivity
majorindustrial manufacturers

ment

- Realizethe strengths and limitations of
eachoption

- Recognizethechallengesinimplement-
ing lead-free soldering

countered at lead-free soldering
freesoldering

Who Should Attend?

Thiscourseisintended for engineers, :
supervisors, managers, directors, safety .
staff, scientists, technol ogists, and techni- .
cianswhoareinvolvedinimplementing lead- -
freesolder sdlection, soldering processwork,
or inguiding corporate safety and corporate -

majordirections.

T9
Design Failure Mode Effects Analy-
sis for Reducing Design Defects

Instructor:
MaryMcDonald, 1SO/QS Inc.

CourseDescription:

Failure Mode Effects Analysis, or

FMEA, isawidely used tool for determin-
- ing, beforethedesignisfinalized, whether
- thedesign can beimproved (morerobust,

Beinformed about the Po-freeroadmap of taught, then attendeeswill break into small
. groups to implement a generic Design

Review theoptionsof |ead-freereplace-

Understand the defect mechanismsen- conjunctionwith ProcessFMEA.

Determinethe proper movetoward lead- Who Should Attend?

. more cost effective, etc.). Thisisaccom-

Thiscoursewill provideyouwiththe - Plishedby anayzingthedesigntodetermine
© where improvements can be made, or by

Keep abreast of current lead restriction . understanding therisk of the current design.

Course setup: The concept will be

FMEA problem, tolearnthe mechanicsfirst

. hand. A second example, relatingto Elec-
* tronic Packaging, will be given to demon-
. strate how thetechniquecan beappliedin
- theirfacilities.

Thiscourse can betakenalone, or in

All areasof afacility usethistechnique,

soanyoneinvolvedin preventing problems

(or solving them) would find thistechnique
useful. Engineersinvolvedin Design, Reli-
ability, Process, New Product Introduction,
Product, etc. aswell asemployeesinvolved
inmaterial specifications, testing, warranty,
and end of lifedetermination.

> Mary McDonald is President/Principal of Indi-

. ) . - vidual Solution Options/Quality Services, Inc., a
. Dr._ Lee is the \/.'06 Presdc_ent of Technology_ of . full service consulting and training enterpriselo-
- Indium Corporation of America. He hasbeenwith - . . )
. ) . . A . - cated in Austin, Texas. Since 1995, ISO/QShas
* Indiumsince 1986. Prior to joining Indium, he -

- was with Morton Chemical and SCM. Dr. Lee :
- hasmorethan 17 years of experiencein the de- -
X yecliopm_ent of fijudxes anr? scl)l derz pastes for SMT * Project Management Master; IMAPSFellow; Past
sin uques.lpa ition, healso asyeryextenswe  President, MalcolmBaldrigeExaminer; and Qual-
* experiencein the development of high tempera- -
- ture polymers, encapsulants for microelectron- .

ics, and adhesives. Dr. Lee has given numerous . pany, she was Director of Quality, Environmen-

been serving the hi technol ogy, automotive, and
serviceindustries by providing money-saving tech-
niques to improve the bottom-line. Mary is a

ity and Environmental Management Systems Cer-
tified Auditor. Prior to opening her own com-

Marcos, TX; and a Senior Engineer at IBM’sup-
state NY facilities, where she worked as a NPI
engineer, Quality Assurance/Reliability Engineer,

. Engineering Manager, and coordinator for their
- 1S0 9001 registration. She has presented over
. 20 papersat IMAPSand other conferences, and
. isafrequent invited speaker.
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F1
Process Engineering Fundamentals

Instructor:
ThomasJ Green, National Training Center
for Microelectronics

CourseDescription:

thefundamental processengineeringtools
and techniques needed for the microel ec-

tronicspackagingindustry. Thefocusof this
courseisto providean overview of theskill :
» national level, heiscurrently serving asthe Key-
. stone chapter president. He has published seven
1 technical papersand isa member of the IMAPS |
. . * National Technical Program Committee. Tom
of thecommon materialsand manufacturing » earned aB.S. in Metallurgy and Materials Engi-
. neering fromLehigh University and a Mastersin -
. Engineering from University of Utah.
processesfor RFMMIC modulesandopto-

eectronicdevices. Next, processcharacter- - B
izationand statitical methodol ogiesarein- Advanced Materials for Microelec-

: tronics, Optoelectronic and MEMS/
: MOEMS Packaging and Thermal

. : : A 7 ' Management
sisof asimpleindustry fractional factorial : J

experiment iscovered. Statistical Process | Instructor:
Control (SPC) techniquesand samplecharts . "~ ' 7yehen, Advanced Packaging

setsrequiredtoeffectively control and opti-
mizeamicroel ectronicsmanufacturing pro-
cessflow. Thecoursebeginswithareview

processesused inthe hybrid microel ectron-
icsindustry including common assembly

troduced with afocuson practical applica-
tions. Thebasic conceptsof Design of Ex-
periments (DOE) including set up and analy-

arealso reviewed with aspecial emphasis

indetail.

Who Should Attend?

ments.

at Lockheed Martin Astro Space and USAF Rome

" Laboratories. During that time period hewasa - -
.' staff engineer responsible for the materials and
. manufacturing processes used in building cus-
. tomhigh reliability space qualified microcircuits -
* (Hybrids, MCMs and RF modules) for military - . S .
: ;nzi/ commercial communication saztellites. Torr)ll . Possible elimination of hest pipes
" hasdemonstrated expertiseinwirebonding, com- -
! ponent attach, and seam sealing processes. He .
* has conducted and analyzed numerous statisti- . -
o . . « cally designed experiments, which increased first - -
Theobjectiveof thiscourseistoteach | passyield, reduced costs and improved product -

© quality. At Rome Labs heworked asa senior reli- . .
. ability engineer and analyzed component failures . ,
from AF avionics equipment. Tom is an active :

member of the IMAPS at both the regional and -

- metal matrix compositesand carbon fiber-

- reinforced polymer matrix composites, are

onCpand Cpk calculations. Finally, indus- Materialsand Composites Consultant

try accepted Defect Recognitionand Work-
manshi p Standardsarepresented. Clear color |
photosof excessive probemarks, chipouts, *
air bridge damage, dieattach andwirebond :
defectsalongwith numerousother defects :

will bepresentedtotheclassand discussed :
- of new microel ectronics, optoelectronic and
- MEMS/MOEM Spackagingdesigns. Inre-
- sponse, numerous advanced composites
. . . - and monolithic materialshave been, and are
__ ThisPDCisintended asanintroduc- - o ng to be devel oped. Property im-
tiontointermediatelevel coursefor process -

. . : ; - provementsinclude:
engineers, designers, quality engineers, and - °
experienced techniciansresponsiblefor mi- -
croelectronicsmaterial sand processdevel- -

opmentand manufacturingprocessimprove-

CourseDescription:

Materials selection impacts perfor-
mance, reliability, manufacturingyieldand
cost. Increasingly, traditional packaging
materidsarefailingto meet the requirements

Thermal conductivitiesranging from ex-
tremely high (over four timesthat of cop-
per)tovery low

pansion

Tomisa Technical Director at the National Train- « Electrica resstivitiesrang ngfromvery

ing Center for Microelectronics. At NTCmhe -
designs curriculum and teaches industry short
courses relating to advanced microelectronics ! -
manufacturing processes. He has over twenty - -
yearsexperienceinthemicroelectronicsindustry )

" Payoffsinclude:

low to very high
- Extremely high strengthsand stiffnesses
Low densities

Improved thermal performance

- . Reduced thermal stressesand warpage

- Improvedfiber dignment
- Simplifiedthermal design

- Weight savingsupto 80%

- Sizereductionsupto 65%
Increasedreliability

Reduced €l ectromagneticradiation emis-
sions

Increased manufacturing yield

Potential cost reductions

Advanced materials, such as Al/SiC

now being usedinagrowing number of high

- volume commercial and agrospace produc-
- tion applications at the rate of millions of
- piecepartsannually. Componentsinclude
- optoelectronic packages, carriers, heat
> spreaders, microprocessor and PWB heat
- sinks, solid and flow-through PWB cold
> plates, microwavemodules, power semicon-
> ductor modul es, and heat pipeovermolds.
> Productsusing thesematerialsincludeserv-
- ers, DSPs, cellular telephone handsetsand
- basestations, laptop computers, hybrid ve-
- hicleslikethe ToyotaPrius, trains, wind tur-
- binegenerators, datastoragedrivesand air-
- craft and spacecraft €l ectronic systems.

Wecover traditional packaging materi-

> asand thelarge and increasing number of
. advanced materials, including: silicon car-
. bideparticle-reinforced aluminum (Al/SiC)
. and copper; carbonfiber-reinforced polymer
- matrix composites; al uminum and copper re-
- inforced with discontinuous and continuous
- carbon fibers; diamond particle-reinforced
> aluminum, copper and silicon carbide;
> berylliaparticle-reinforced beryllium; discon-
- tinuous carbon-graphite-reinforced al umi-
- num; silicon-aluminum; silver/“ Invar;” car-
- bon/carbon composites; pyroliticgraphite;
* thermd pyraliticgraphite; “ Thermal Graph;”

. . . silicon carbide/silicon and others.
- Low, tailorable coefficientsof thermal ex- -

Thiscourse providesanin-depth dis-

- cussion of thematerials, their properties, the
. processes by which they are made, and
- wherethey arebeing used. Wealsolook at
. futuredirections.

L ow cost, net shapefabrication processes -
. Who Should Attend?

Engineers, scientistsand managersin-
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volved in microel ectronics, optoelectronic
andMEM S/MOEM Spackagingdesign, pro-
ductionand R& D, packaging material sup- -
- strategiesto their applicability to highfre-
= quency requirementswill bediscussed. The -
Dr. Zweben, an independent consultant, hasdi- -
rected devel opment of advanced packaging ma- .
terialsfor over 30 years. For many yearshewas .
Advanced Technology Manager and Division |
Fellow at GE Astro Space, later acquired by * -
Lockheed Martin, where he directed the Com- - tancewill beexplored.
posites Center of Excellence. Other affiliations .
have included Du Pont, Jet Propulsion Labora-
tory and the Georgia Institute of Technology NSF *
Packaging Research Center. Dr. Zweben wasthe *

pliers.

first, and one of only two winners of both the GE -
One-in-a-Thousand and Engineer of the Year -
awards. He is a Fellow of ASME, ASM and .
SAMPE, an Associate Fellow of AIAA, and has *
been a Distinguished Lecturer for AIAA and
ASME. He has published and lectured widely on +
. shouldplantoattend.

advanced packaging materials and composites.

F3

RF/Microwave Hybrids: Basics,
Materials and Processes
Instructor:

Inc.

CourseDescription:

In recent years, the development of
wirelesscommunicationssystemsand prod- -
ucts has been growing at a rapid pace.
Coupled with thisis the development of -
monolithicintegrated circuits, MMICs. As -
aresult, system and product designersare -
faced with the choice between hybridsand -

ten, somewherein-between.

Thiscoursewill beginwith acompari- -
son of MMICs and hybrids. It will then -
cover someof thebasic conceptsnecessary -
to appreciatethe materialsand processing -
demandsplaced on manufacturing high fre- -
quency circuits. The need for impedance -
matching asoperating. Thethreebasicpla- -
nar waveguideswill bediscussed, illustrat- -
ing how fields determinetrace geometry and -
impedance. Thebasic materials(conductors -
and substrates) and their propertieswill be -
reviewed, and their effect on circuit proper- -
tiesand performancewill bediscussed. Pro- -

cessing technol ogies, particularly thick and

thinfilm, suitablefor RF/microwavehybrids Integrated Circuit Packaging Trends

will bereviewed. Therelation of processing - and Assembly Options - Issues and

. Concerns

effect of processing on passive and trans-
mission line componentsin the context of

packaging, especially with respecttoinduc-

Who Should Attend?

talumbased thinfilmcircuitry. After joining RCA

ter titled, “ Thin Filmfor Microwave Hybrids’ in

and microwave hybrids. Histext, “ Materialsand

lished in 1991 by ISHM.

" Instructor:

; L . WilliamJ. Greig, Greig Associates
RF/Microwavehybridswill beexploredand -

. CourseDescription:

This course addresses the impact of

both the Integrated Circuit, and End Prod-
Thiscoursewill benefit al thosewith + Ut reduirements("smaller, better, chesper”),

. entering the RF and microwave arena. In :
particular thiscoursewill benefit thosewith terconnects It focuseson packagingtrends,
responsibility for design and manufacturing
of RF/microwavehybrids. Supervisors,en- .
gineersandtechniciansinvolvedinproduct .

development, design and manufacture thechip and packagelevels. Assembly op-

- tionsavailablefor attachment of thelCin

- . . ~: eachcasewill bediscussed with major em-
. Richard Brown is a technical and engineering .

* consultant in hybrid manufacturing, with more * . .
* than 30 yearsexperience, encompassing thinand * theHigh Density Interconnect (HDIs) sub-
" thickfilm, electroplating and substrate technol o- .
© gies. Hebegan hiscareer at Bell TelephoneLabo- .
. ratoriesworking on substrate materialsand tan-
Richard Brown, Richard Brown Associates, -
+ Solid State in 1968, he worked on all phases of
: high density, air-insulated interconnect, multi-chip -
. substrates, including vapor deposition, electro- . ; ; ; ; ~
! plating, laser scribing and beamlead assembly. and microvias employing sequential pro
At the RCA Microwave Technology Center in |
Princeton, NJ, he developed new process tech- «
nologies for microwave hybrids, including the .
devel opment of unique high density interconnect .
technologies. In1991, Mr. Brownjoinedan Alcoa |
Electronic Packaging technology team as pro-
gram manager to implement thin film on high -
« temperature co-fired ceramic for MCMs. Work .

MMICs;i.e., completesystemonachipvs. . for one of hismajor clientsinvolved the develop- .

hybridswith discretedevices, or moreof- - ... ¢ a multilayer manufacturing technology
. on clad, polymer substrates for high frequency
communication and radar applications. He holds -
seven USpatents and isthe author or co-author
of numer ous publicationsincluding arecent chap- .
. Who Should Attend?
“ Handbook of Thin Film Technology,” A.
Elshabani-Riad, ed, McGraw-Hill, 1997. Since -
1983, Mr. Brown has presented short courses -
on-site and at various technical societieson RF |

on packaging, assembly, and substratein-

namely, theBall Grid Array (BGA) andthe
Chip ScalePackage (CSP), Multichip Pack-
aging (MCP) and dternativeformats, Chip
OnBoard (COB) and 3-D initiativesat both

phasison Flip Chip. Thecoursealso covers

strates. Thevarioussubstratetechnol ogies
(Thick Film, Co-fired Ceramic,and ThinFIm)

. that areemployedinthemanufactureof pack-
. agesand component assembliesfor MCPs
» will bereviewed. Finaly, thelatest devel op-

mentsin PWBs, with high density, finelines,

cessing (Build Up Technology —BUT) will
be reviewed. Through out the course the
technical issueswill beemphasized andreli-
ability concernsaddressed where appropri-
ae.

Special Course Materials:

All attendeeswill receiveacomplimen-
tary copy of the book, Hybrid Microcircuit
Technology Handbook, J. Licari, L. Enlow,
2nd Edition, NoyesPublications, 1998 (List
price$125).

The course provides an overview of
microel ectronic packaging and assembly and
isintended for individualsin any way in-

. volved with electronics manufacturing.
Processes for Microwave Hybrids” was pub-

Whileintroductory in nature, it discusses

. current statusand futuretrends, itisdirected
. towards both the experienced or inexperi-
© enced engineer and technician, and manage-
. ment personnel withthe*needtoknow.” It

SAVE $50 OFF FULL-SYMPOSIUM REGISTRATION BY REGISTERING ON-LINE: WWW.IMAPS2002.0RG



Friday, September 6, 2002

professional development courses

should beof particular interest tothosein -
support activities such as procurement, -
quality assurance, marketingand sales, and -
program office by providing atechnology -
basein support of strategic planning and -
- Electrical Engineering at Cairo University, 1973,
. inboth Electronicsand Communicationsareas,a -

Bill Greigiscurrently anindependent consultant ; Master inElectrical Engineering at University of ;

specializing in microelectronic packaging and . Toledo, _1975' |n_M|croeI_ectro_n|cs, anda P_h'D' .
- Degreein Electrical Engineering at the Univer- -
. sity of Colorado, 1978 in Semiconductor Devices -
Lockheed Electronics, and NASA. His areas of - and Mi;r_oelectronics. Currently, she is serving
expertise covers semiconductor wafer process- . theposition (_)f Profe_ssor gnd Department Hea_d
ing and assembly, hybrid circuit manufacture, . for the Electrical Engineering Department at Uni-
and printed wiring board fabrication. Heisex- .

perienced inassembly technologiessuch aschip c tor Enai ina D tment (since Julv 1. -
& wire, TAB, and flip chip. Hehasbeen granted - OMpUter Engineering Lepartmen (since July o
* 2000). Shehasbeen serving asthe faculty advi- *

6 patents and has published or presented nu- -
mer ous papers at the various technical sympo- .
sia. He has devel oped and presented coursesat .
national symposia and participatedin CEE pro- : ) R R .
gramsat U. of Wisconsin, Lehigh University and - for ContrlbutlontoTh_eHyprld Mlcroelgctronlgs

* Education and to Hybrid Microelectronicsto Mi-

Rutgers University. He is a member of SMTA - o

- crowave Applications,” a Fellow member of IMAPS -
. Society (1993), Thelnternational Microelectron- -
* icsand Packaging Society, Citation for ‘ Continu- * heat generationinboth activeand passive
* ous Contribution to Microelectronicsand Micro-
+ electronics Industries for numerous years.” Dr. -
Low Temperature Cofired Ceramics - Elshabini wasawarded the 1996 John A. Wagnon -
. Technical Achievements Award fromIMAPS. She .
° has served as the Editor of the IMAPS Interna-
* tional Journal of Microcircuits & Electronic Pack-

Aicha Elshabini and FredD. Barlow, Unj- - 29"90r 10vears

implementation.

assembly. Hispreviouswork experiencesinclude
RCA Semiconductor, General Electric Co.,

and IMAPS in which he is a Fellow, and Past
President of the Garden State Chapter.

F5

(LTCC)
Instructors:

versity of Arkansas

Course Description

Thiscourseisaone-day PDCfocusing -

: ; _+ Ph.D.inElectrical Engineering fromVirginia Tech .
or? th‘? materials, PrOCESSES, desgn,.andap . in1999. Heiscurrently working as an Assistant
plicationsof Low Temperature Cofired Ce- -

ramics(LTCC). Thecoursewill beginwitha -
brief history and background of thetech- -
nology. A detailed discussion of thepro- -
cessflow and processeswill cover eachstep -
used inthefabrication of LTCC substrates. -
A discussionof thematerial propertiesand -

design guidelinesand considerationswill and one on components and devices. He has

sionof thetechnical advéncesanéthetech- . IMAPSsociety in recognition of hiseffortsin de-

nical applications of the technology will -
outlinethere ativestrengthsof LTCCfora .

number of target markets.

Who should attend?

nology. Thecoursewill not assumeany pre-
requisitebackground.

" F6
. Microelectronic Thermal Manage-
. ment

Aicha Elshabini is a Professor of Electrical and -

Computer Engineering. SheobtainedaB.c.in

versity of Arkansas (since July 1, 1999), and In-
terim Department Head for Computer Science &

since 1980 to present time. Elshabini isa Fellow
member of |IEEE/CPMT Society (1993) Citation

- Fred Barlow earned a Bachelors of Science in
- Physics and Applied Physics from Emory Uni-
. versity in 1990, a Masters of Sciencein Electrical

- Instructor:
. Al Krum, Consultant

- CourseDescription:

Thiscoursewill provideanintroduc-

. tioninto thetherma management of micro-
. electronic componentsand assemblies. It
- will address the various packaging ap-
: proaches available - single chip, hybrid,
* MCM and circuit card assemblies.

Thiscoursestartsoff withtheselection

sor for IMAPSstudent society at both institutions - Of thematerials usedinvarious components.
* Semiconductors, dieattach, substrates, pack-
* ages, packageattach and circuit cardsare
- coveredindetail. Tradeoffsin cost, perfor-

* mance and producibility are addressed.

Quantitative methodsfor determining

* componentswill be presented.

Completethermal analysisisbothtime

- consuming and CPU intensive. Thiscourse
- will providetechniquesfor doing first order
- thermal modeling without the need for heavy
- math. Inthisrapid modeling technique, the
- material choicesand heat path design can
- be narrowed down so that subsequent de-
- tailedthermal analysiscanbemoreproduc-
- tive.

Engineering from Virginia Tech in 1994, and a *

Professor in the Electrical Engineering Depart-
ment at University of Arkansas. Dr. Barlow has
published widely on electronic packaging and el ec-
tronic materials evaluation and is Co-Editor of

book chaptersincluding two chapterson thin films

veloping and implementing the CD-ROM project

well as RF and microwave design.

Techniquesfor decreasing junctiontem-

- peratureswill be presented with an eyeon
- cost and producibility. Heat spreaders, ther-
- mal vias, fansand blowerswill be covered.
- Methods of measuring thermal resistances

The Handbook of Thin Film Technology (McGraw - andthermal conductivity will be presented.

Hill, 1998). In addition, he has written several .

For extremely high power density com-

- ponents, exotic cooling techniquesarere-
> quired to minimizejunction temperatures.
> Micro-channel cooling, thermoel ectriccool -
> ersand heat pipesaresomeof thetechniques

for IMAPS publications, IMAPS home pageon | that will be discussed.

* thelInternet, and for histechnical contributions. *
» Hecurrently serveson theIMAPSnational tech-
. nical committee for power packaging. His re-
. searchinterestsinclude electronic packaging for .

. - . power electronic and microwave applicationsas
Engineers, managers, and technicians, :

that desireto expand their background or ;
strengthentheir understanding of thetech- ;

Thetrendsin thermal management of

~ microelectronicswill beaddressed with an
- emphasison new material sand processes.

- Who should attend?

Thiscourseisrecommended for engi-

neers, physica designers, project managers,

EARLY-BIRD DISCOUNTS END JULY 12, 2002. REGISTER EARLY « WWW.IMAPS2002.0RG
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manufacturing personnel, and quality and
reliability engineerswho areinterestedin
obtaining afirm understanding of thether- .
mal design of microelectronic assemblies .
without therigor of theheavy mathusually .

associated withthermal analysis.

Special Course Materials:

Each student will receiveacopy of Ther-
mal M anagement Handbook for Electronic *
Assemblies by Jerry Sergentand Al Krum,

McGraw Hill, 1998 (List price$90).

Al Krum is a consultant to the microelectronic *
packaging industry. Previously he was a man- =
ager at Raytheon Electronic Systems (formerly :
Hughes Aircraft Company) with over 30 yearsof |
experiencein the design, test and manufacture of *

microelectronic modules. He haslead the design

Engineering.

1/2 Day Courses

F7runsNoon - 3pm; F8runs3pm-6pm

F7 - Noon -3 pm
Lead-Free Solders — Technology,
Selection and Applications

Instructor

Dr. Jennie S. Hwang, H-Technologies *

Group, Inc.

CourseDescription:

. flipchipand CSP.

Topics covered:

* Drivingforces

» Pbuseand concerns
 Legidationstatus—US, EU, Japan

» Review of theroleof Pbin€electronics

cadthedesgn o e Differentiationof solderjointfailuremodes
and development of over 200 hybrid circuitsin- «

cluding over 50 power hybrids. A much sought :
after lecturer, Mr. Krumis the author of numer- ;
ous papersin thefield of hybridsand holds four !
patents. Heisan author and coeditor of theTher- -
mal Management Handbook for Electronic As- :
semblies. In addition, Mr. Krum has written the .
thermal management chapter in the 3 edition of |
Electronic and Packaging | nter connection Hand- *
book. He teaches classes on power hybrids for -
the University of California Extensionand at the -
IMAPS national symposium. He received his .
B.S.E.E. and M.SE.E. from Newark College of |

between SnPb and Pb-free

ationinplacePb
* Pb-freebasetechnology
» Development of Pb-freesolder
 Selected aloysand performance
» Exampleof OEM implementations
e TinWhisker

lutions
* Pb-freecompoent leadscoating
. * Pb-free PCB surfacefinish
. * Pb-freereflow processkey criteria

L. Manufacturing factors- cost vs. perfor- "+ Solderjointrelibility factors

- Summary of Pb-freealloysand slections + Solution or recommendation to the spe-

mance

 » Recommendationsto manufacturers
.« Futurepperspectives

' Who should attend?

. The coursewill benefit thosewho are
- interested in the development and use of *
lead-freesoldersfor el ectronicsmanufactur-
. ing, including researchers, manufacturing : . Fyture demands on solder interconnec-
* engineers, design engineers, quality assur- -
* anceand materialsand safety personnel as -

. . . * well as the management in implementing -
Thiscourseisto providetheattendees : 0 P 9

agood understanding of thefull spectrum
of Lead-freeapplicationsandtofacilitatethe
sl ection of thelead-free compositions, tar-

manufacturing strategi esthrough ageneral
understanding of |ead-free electronics.

Special Course Material:

getingto helptheindustry implement lead-

freeelectronics. Thecoursecoversall of the
important aspectsand technologieswitha *
practical trestment, ranging fromlegidation :

statusand alloy sel ectionsto manufactur-

ing processesand productionissuesandto
reliability and cost analysis. Asaresult of :
12-year sustained research, aperformance .
comparison of theviablealloy systemsin .
basic materialspropertieswill bepresented. .
. Pb-freePCB surfacefinishand component . . .. -
. lead coatingswill be separately discussed. . turing Perspectives
. Thecousewill beconcludedwithaslateof :
recommendationsand applicationtips. In- :
formationisapplicabletoall typesof pack- *
agesand assembliesincluding QFP, BGA,

* Potential elementsand general consider- © “ ;
- lishment of production process, andtothe

- overall quality and performanceof end-use
- packages and assemblies. Information is

- applicableto all typesof interconnections
* induding finepitch QFP, BGA, flip chip, CSP,

- and passive components.

* Black pad andfilletliftingissuesand so- .

- What you will learn:

. » Improved processes to achieve solder

Each participant will receiveacompli- .
mentary copy of the newly released book .
Environment-friendly Electronics: L ead-Free
. Technology, by Dr. JennieHwang, Electro-

chemical Publications, Great Britian, 2001
(Listprice$238.00).

F8-3pm-6pm

Solder Joint Reliability - Manufac-

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

* CourseDescription:

Thiscourseisto provide attendeesa

proper level of understanding of solder in-
* terconnection reliability in material basics,
- manufacturing know-how, and real-world
- performance, aswell astheinterrelation be-

tweenthem. Thisunderstandingisimpor-

- tant to every step of manufacturing, from

designand material selection, tothe estab-

joint reliability

» Howtoavoid potential problemsof sol-

der assemblies

cificproblemsor concerns; attendeesare
encouraged to bring along their produc-
tion floor problems for discussion and
solution. For those problemsrequiringa
|ab-examination, acomplimentary prelimi-
nary assessment report will be provided
totheattendee after thelecture (limit one

per company)

tions

. Topics:
©» What doesit taketo derive auniversal

life-prediction model

. » Basiclevel of material fundamentalsin

solder dloys, aloy inresponsetotempera
ture changesduring servicelife, and sol-
der dloy selection parameters

 Bulk solder vs. solder joint propertiesand
thekey factorsthat affect solder jointin-

SAVE $50 OFF FULL-SYMPOSIUM REGISTRATION BY REGISTERING ON-LINE: WWW.IMAPS2002.0RG
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professional development courses

tegrity

« Reliahility factorsof BGA array and QFP ?
: over 200 publicationsincluding the sole author-

ship of five textbooks and a co-author of several .
. books. Shealso authored many articlesrelatedto |
. trade, business, educational and social agenda.

* Contributing to corporate gover nance, education

: * and community, she serveson varioustrade, civic .
» Effectsof largevoidsand reflow process ! :

peripherd solder joints

 Therole of gold, intermetallics, solder .

mask, palladium
* Basic failure process and principle in
creep, fatigue, thermal fatigue

parameters

der joint behavior

» Common failure modes of QFP, PBGA,
CBGA, CSP and other types of solder .

joints

« Approachestofurther strengthensolder .
materiasinimproving cregp-fatigueresis- .

tance

Who should attend?

Thiscourseprovidesaworkingknowl-
edgeto all who areinvolved with or inter- *
estedin surface mount/finepitch/BGA as-
sembling. Thecoursewill providenew per- -
sonnel totheindustry withthenecessary -
understanding of thesolder joint reliability -
issuesand provideexperienced personnel
with insights into future technology ad- :

vances.

Special Course Material:

Each attendeewill receiveacopy of the -
book Modern Solder Technology for Com- -
petitive Electronics Manufacturing, by Dr. -
JennieHwang, McGraw-Hill 1996 (List price

$85.95).

Dr. Jennie S. Hwang received her Ph.D.inMate- -
rials Science and Engineering from Case West- .
ern Reserve University, two M.S. degreesin Lig- |

uid Crystals and Chemistry from Kent State Uni-

versity and Columbia University, respectively. She :
has been a major contributor to the Surface -
Mount Technology sinceitsinception. Serving as .
an advisor to major OEMs, U.S. governement
and electronics contract manufacturers, shehas *
provided sol utionsto many challenging problems :
in SMT manufacturing for thelast 20-year of SMT -
establishment. Among her many honors and
awards, Dr. Hwang is elected to the National :
Academy of Engineering and hasreceived Dis- *
tinguished Alumni Award from her alma maters. :
She also received the U. S Congressional Cer-
tificate of Recognition and Achievements and
YWCA Women of Achievement Award. She was :
inducted to the WITI Hall of Fame and named +

R& D-Sar-to-Watch.

Microstructurevs. reflow profilevs. sol-

. Sheisaninvited lecturer/keynote speaker world- :

. and corporate boards. Dr. Hwang has held se-
wide. Holding ten patents, she is the author of *
+ tin, Hanson, PLC, and IEM Corp., and is cur-

nior managerial positions with Lockheed Mar-

rently president of H-Technologies Group, Inc.
The firm specializes in providing business and

* manufacturing solutionsto electronics/microelec-
« tronicsinterconnection industry.

O 0000

Included in Your
PDC Registration Fee:

Lunch on the day of your course
Refreshment breaks

All course materials

PDC Reception on Tuesday
evening (for Attendees& Instructorsonly)
Certificate of Attendance

FOR STUDENTS ONLY! - FREE

Microsystems Packaging: Technologies, Markets and Careers
1/2 Day Course = Noon - 3:00 PM
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New Sponsorship Opportunity at IMAPS 2002!

The IMAPS 2002 Internet Cafe

IMAPS 2002 will inaugurate the first “IMAPS Internet Cafe” and we are
offering Sponsorship opportunites for this exciting new high traffic area
that will feature:

Four PC stations with high-speed (Fiber) Internet Connection so
people can check the web and their e-mail within seconds.

A convenient location in the Convention Center adjacent to other
high traffic areas.

*As a Sponsor at $1,000 per Sponsorship you will receive:

Your company logo or advertisement as the wallpaper/screen saver
on a PC. Also, your company web site as the default web page on
the PC. Multiple Sponsorships are available. PCs will be allotted
on afirst-come, first-served basis.

Your company name will appear on signage throughout the
Convention Center and will be listed as a Sponsor in the Final
Program and Advancing Microelectronics.

* OR, your company can be the sole Sponsor of the “IMAPS Internet
Cafe” for $4,000.

Please call Ann Bell at 202-548-8717 or e-mail: abell@imaps.org
if you have any questions or wish to sign-up as a Sponsor for the
“IMAPS Internet Cafe.”

Refreshment Breaks

sponsored by:

Seagate Technology

AMI/Presco

Wednesday - Friday

All breaks will be in the Exhibit Hall

SAVE $50 OFF FULL-SYMPOSIUM REGISTRATION BY REGISTERING ON-LINE: WWW.IMAPS2002.0RG



technical program e soeor: =

WA1

High Density Substrates & Boards

Chairs. Rgjen Chanchani, SandiaNational
Laboratories; Andrew Strandjord,|C
I nterconnect

8am -11:25am

Several advanced, high density substrate and *
board technol ogieswill be presented. Someof the -
innovative technologiesthat will be included are -

advanced boardswith liquid crystal polymer di-

electric, a new stacked via technology, anewor-
ganic laminate technology for better electrical *
performance at over GHz frequencies, high in- -
terconnect density organic boardsfor UNIX serv- «
ers, copper nano-composites for PWBsand poly- -
> ColdLow PressureLaminationof LTCCs
* AndreasRoosen, University of Erlangen-
Assembly onLiquid Crystal Polymer (LCP) - :

mer based photo-imageable dielectric.

Substratesfor Advanced Packaging
R. Wayne Johnson, Tan Zhang, Auburn
University; Brian Farrell, Foster Miller

High-Performance Hip-Chip BGA based on
Multi-Layer Thin-Film Packaging Technol-

ogy
Tadanori Shimoto, Katsumi Kikuchi,

Baba, Koji Matsui, NEC Corporation

A New Stacked-ViaFormation Technology

for High-Density Build-Up Packages
Tomoyuki Abe, Nobuyuki Hayashi, M otoaki

Ltd.
Over GHz Signd Transmission of the Simul-

taneous Curing Multilayered Substrate
Takuji Seri, Shigeru Kamoi, Kenji Kume,

KatsuraHayashi, Masahiro Fukui, Kyocera -
. AlvinFeingold, S.J. Stein, C.Y.D. Huang, M

- Heinz, R.L.Wahlers, Electro-ScienceLabs, - = , :
: Victor Bright, K.C. Gupta, Y.C. Lee, Univer-

. sity of Colorado at Boulder

Optical Dilatometer for InstuMeasurements .

- of Warpage Effectsduring Firing of LTCC -
Pag g g * MEMSSensors

Corporation

Packaging Technology for High Performance

UNIX Server
Masateru Koide, Fujitsu Limited

PAMAMOS Copper Nanocomposite Coat-

ingsfor the Fabrication of Printed Wiring
Boards

David A. Daman, Petar R. Dvornic, M.
Frederick Hoover, Dendritech, Inc.

Cardo Polymer Based Photo |magesble Di- -

eectric

Masahiko Takeuchi, Hironobu K awasato, -
Shinji Inaba, Kazuhiko Mizuuchi, Takero -
Teramoto, Nippon Steel Chemicd Co., Ltd. -

T WA2

. LTCC Manufacturing Issues

. Chairs. KenKuang, KyoceraAmerica, Inc.;
. Aziz Shaikh, Ferro Electronic Materids
. 8am-11:25am

* The continuous drive of making LTCC products *
. WA3
neersand scientists alike to addressmanufactur- -
ing issues. This session discusses two pioneering -
~ waysto achieve high-density circuit traces, three
novel LTCC material systems, one new process -
monitoring technique and an innovative manu- -
facturing method to make LTCC monolithictrans- :

better and cheaper has challenged many engi-

formers.

Nuremberg

Components

Inc.

Multilayer Structure

. Matthias Wagner, Alfons Stiegel schmitt,
. Andreas Roosen, Franz Bechtold, Dieter -
. Schwanke, Department of MaterialsScience, -
. Glassand Ceramics

. Low Profile Transformersusing Low Tem-
- perature Co-fireMagnetic Tape

. JohnBidawski, GeorgeSama, A .H. Feingold,
: C.Y.D. Huang, M.R. Heinz, R.l. Wahlers,
. MidcomInc.

MEMS & MEMS Applications
Chairs: David Galipeau, South Dakota
StateUniversity; Janet Lumpp,
University of Kentucky
8am-11lam

- The focus of this session is on advancements in
- MEMS including pressure sensing, GaAs

structures and MEMSpackaging.

. Design by Analysisof aMEM S Pressure

. FineLineLTCC-RF-Circuitsby Direct Gra
. vurePrinting (DGP) Method

. Juha Hagberg, Marko Kittil&, Eino Jakku,
. Seppo Leppavuori, University of Oulu

Sensor

. Ryszard J. Pryputniewicz, Cosme Furlong,
. Emily J. Pryputniewicz, Worcester Polytech-
* niclngtitute

* CaRuO3 Thick Film Resistor Formulations - Mechanically Fixedand Thermally Isolated

: Compatiblewith LTCC Co-Firing
Hirokazu Honda, Keiichiro Kata, Kazuhiro -

. Micromechanical Structures for GaAs

Randy Klein, W. Kinzy Jones, Floridalnter- . HeterostructureBased MEM S Devices

" national University . Tibor Ldinsky, MilanDrzik, Martin Tomaska,

. Stefan Hascik, Zelmira Mozolova, [van

Characterization of Unrestrained Zero Shrink Kostic, L adislav Matay, Slovak Academy of

. LTCCMaterial Systemfor VVolumeProduc- *
. tionof RFLTCCModules
Tani, YasuhiroY oneda, FujitsuLaboratories -

Sciences

Michael R. Ehlert, Barbie Spenser, National - -258-Assisted Selective Bonding for War

* Semiconductor LTCC Foundry; Frans - |- Level & Chip-ScaleVacuum Packaging
. Lautzenhiser, Edmar Amaya, HeraeusInc.— -

- CMD

of MEMS

. YiTao,Ajay P.Malshe, W. D. Brown, Uni-
. versity of Arkansas

- High K and Magnetic Materialsfor Buried -

- 1N andVlagnetic MaenaistorSUNed T peiability Testing of Flexible Circuit-Based
* RFMEMSSwitches

SimoneLee, Nasun Na, Ramesh Ramadoss,

One Packaging Technique of Exposed
Zhigang Lin, Rick Y oon, IJResearch, Inc.

Strategies for Successfully Integrating
- MEMSDieontoLaminate

; Robert Dean, R. Wayne Johnson, Holly Gar-
* rison, Nicole Schutz, Auburn University;
 MikeKranz, Morgan Research Corporation;
- Bill Bowers, Bill Payne, ITRI; RonLegowik,
- AMRDEC-U.SAmy
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technical program

WA4

AreaArray Interconnects

Chair: Roupen K eusseyan, DuPont
MicrocircuitMaterias

8am -11:25am

. The dictionary defines a system as “ a group of .
things or parts connected in someformto makea -
whole.” Systems Packaging isessentially theelec- -
. tromechanical process or technique of connect- -
ing the parts of the system together. These pa- -
. persdemonstrate various examples of the latest  yjceswith 1/0 countstypically below 50 1/0. Since
* thinking in systems packaging that allow for high -
. density integration.

Surface mount technologiesrely heavily on sol-
der interconnect methods. To achieve acceptable -
service life, both materials properties and the -
application environment must be factored into .
packaging of electronicsfor specific applications.
These papers present some of the significant as-
pectsof packaging using solder interconnections.

Designand Characterizationof a10GHz Or-
ganicBGA Package :
RichardR. Lynn, Maxtek ComponentsCorp. -

Quadlification of Plastic Bal Grid Array Pack-
agesfor SpaceFlight Applications
ThomasEstes, Y oshio Saito, TRW

. WAS

. System Packaging

. Chair: ChrigtianM. Vd, 3DPlus
.8am-11lam

SiPDesignfor Higher Integration

Bever, Alcatel Microd ectronics

- MEMSPassiveDevicesusngPDMS
- SangWon Park, K abseog Kim, Jeong-Bong -

" Lee, University of Texasat Dallas

A Study of Solder Joint Reliahility of TFBGA -
Assemblieswith Fresh and Reworked Sol- -
derBdls
Po Jen Zheng, J.Z. Lee, K.H. Liu,JD.Wu, -
S.C. Hung, Advanced Semiconductor Engi- -
neering, Inc. :

Long Time Rdiability of Flip Chip Intercon-
nectionson Flexible Substrates :
Barbara Pahl, Christine Kallmayer, Rolf -
Aschenbrenner, Herbert Reichl, Fraunhofer -
Instituteof Reliability and Microintegration
1ZM

. Medica Devices

EtienneHirt, Michael Scheffler, Attof Tech- - .o innofer Institut for Reliability and

. Microintegration

nology

. Very High Speed 3D “ Systemin Package”

ChrigianM.Vd,3DPus

Next Generation Convergent Microminiatur-

. izedMicrosystems
" RodolfoL. Gacusan, Intel Technology Phil- -

" ippines, Inc.

Placement and Reflow of Solder Ballsfor FC, -
BGA, Wafer-Leved-CSP, OptodectronicCom- -
ponentsand MEM Sby usingaMew Solder -
Jetting Method

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

Measurementsand Simulationof SMT Com-
ponents

Ryszard J. Pryputniewicz, David Rosato,
CosmeFurlong, Worcester Polytechnicln-
stitute

SMT: Modelingand Uncertainty Analyses
of aJ-Lead Attachment

Ryszard J. Pryputniewicz, Cosme Furlong,
Dariusz R. Pryputniewicz, Worcester Poly-
technicInstitute

Modular Systemsfor Sensor Integration

Wednesday, September 4, 2002
11:40AM -12:15AM
Colorado Convention Center

Daniel C. Hughes, Jr. Award
William D. Ashman Award
Corporate Recognication Award
John A. Wagon Technical Achievement Award
IMAPS Fellows of the Society
Best Paper 2001

ALL WELCOME!

T WP1

. Recent Developments in Wafer

: Level CSPs

. Chairs: CurtisZwenger, Amkor Technol-

ogy; Li Wetz, MotorolaSPS
2:30 pm - 5:30 pm

Wafer Level CSP (WLCSP) technologieshold tre-
mendous promise for reducing the form factors
of small integrated circuitsand other passive de-

. low /O leadframe based SMT packages are not
. particularly space efficient, the migration of these
- modest componentsto wafer scale can have quite
- adramaticinfluence on product minituarization.
. Nozad Karim, Amkor Technology; TaniaVan -

This session will outline advancements that are

* being made in the development of wafer scale
. solutionsincluding traditional |Csand MEMSto
Wafer Level Batch Transfer Processof RF . A )
- mentsin process development and WLCSP reli-
* ability.

name a few aswell asto highlight recent devel op-

- Assembly Process for High Brightness
. . . . . LEDsusingtheAuSnMetallurgy
High Density Packaging for Wrist Weerable . Gordon Elger, Rafael Jordan, Maria v.

. Suchodoletz, Hermann Oppermann,

. Materidsfor 300mmWafer Level Packaging
© Michael J. Toepper, Fraunhofer 1ZM; A.
) . - Achen; Dow-Chemical Company; Ch.
System-on-Package (SOP): A Solutionfor " Lopper, K. Hauck, K. Samulewics V. Glaw, H.
. Reichl, Fraunhofer Ingtitutefor Reliability &

. Microintegration1ZM

. Designand Reliability of aNew WL-CSP

. LiWetz, BethKeser, Jerry White, Motorola,
. SPS

Matthias Klein, H. Oppermann, R. -

. Aschenbrenner, H. Reichl, Fraunhofer 1IZM -

, - . Wafer ScaeCSP
. —Belin

Joe Smetana, Alcatel, USA; Deborah
Patterson, Flip Chip Technology; Dennis
Krizman, Celestica; David Love, Sun
Microsystems; Theo Ejim, L ucent

Experimental and Analytical Study onLarge
Passivation Openingto I mprove Solder Joint
Reliability for microSMD Packages

Vivek Arora, Li Zhang, Luu Nguyen, Nikhil
Kelkar, National Semiconductor Corporation

Cost Effective, High Reliability, Low Profile
WLP

HirohisaMatsuki, Masamitsulkumo, Mario
Aguirre, Y oshitakaAiba, Mitsutaka Sato,
FujitsuLimited

SAVE $50 OFF FULL-SYMPOSIUM REGISTRATION BY REGISTERING ON-LINE: WWW.IMAPS2002.0RG
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WP2

Packaging Materials

Chairs: Herbert J. Neuhaus, NanoPierce
Connection Systems, Inc.; Michagl E.
Wernle, NanoPierce Card Technolo-
gies, GmbH

2:30pm -5:30 pm

This session presents cutting-edge devel opments

of packaging. Previously wafer-level packaging
and lead-free solders have been generally con-
sidered separately. Now, as these emerging ar-

critical issuesfor study.

Wafer-Level Underfill Materials and Pro-
cessesfor Pb-free Flip-Chip Applications
ClaudiusFeger, Nancy LaBianca, Hosadurga

Steve Buchwalter, IBM T. J. Watson Re-
search Center; MikeGaynes, Migud Jmarez,
IBM Interconnect Products; Allison Xiao,
Gyan Duitt, Stanley Kong, Don Herr, Quinn
Tong, Nationa Starchand Chemical

Effectsof Flexibilizerson the Properties of
Liquid Microelectronic EncapsulationMa-
terids

Shaodin Gong, Michael Todd, Loctite Cor-
poration

Thermal Characterization of High Temp * Microwave Module Design with :

. HeraLock™ 2000LTCC
. Frans Lautzenhiser, Edmar Amaya, Peter .
. Barnwell, Brent Smith, JimWood, Heraeus
. Inc. - Circuit MaterialsDivision

Reflow (HTR) Compatible Epoxy Molding
Compoundfor Lead FreePBGA Packaging
DennisPrem Kumar Chandran, Yi He, Intel
Technology Sdn., Bhd

|nV€51igati0n of E|eCtrOp| ated Ni and Ni-Cu Simulation and Desi gn M ethOdO'Ogy fora °

- 50Gh/sMultiplexer/Demultiplexer Package
> Lei Shan, Mounir Meghelli, Joong-HoKim,
- JeanTrewhella, Modest Oprysko, IBM Corp., -
- T.J Watson Research Center

Alloy UBM (Under bump Meta lurgy) with
L ead-Free Soldersfor Flip Chip Packages
Su-Hyeon Kim, Jong Yeon Kim, Jin Yu,
KAIST

Devel opment of Single PassReflow Encap-
sulant for Lead Free Solder Bump

Lin Xin, Rich Kraszewski, Jin Liu, Chad
Showalter, Jennifer Allen, SH Goh, Linda
Wong, Northrop GrummanComponent Tech-
nologies— K ester

Phase Transformation and Residual Stress
Evolutionin ElectrolessNi-PUBM usedin
Low Cost Flip Chip Technology

JY.Song, JnYu,KAIST

©WP3

* RF Design and Measurements &
 Wireless Applications

. Chairs. F. D. Barlow, University of Arkan-

sas, John Gipprich, Northrop-
Grummen

- 2:30pm-5:30 pm

of RF and wireless applications. These applica-

> MultipleConductor Gridded Ground Planes -
> for Enhanced Manufacturability and RF Per- -
- formance L TCC Passive Components :
- George Passiopoulos, Kevin Lamacraft, :
- NokiaNetworks

Student Reception

Wednesday, September 4, 2002
4:30 pm-5:30 pm

T wWP4
: 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-
. Thissession addresses design and measurements .
at the inter section of thetwo most dynamic areas :
: tionsinclude RF MEMS, LMDS, RF radio links,
- LTCC and embedded passives, multiplexer/
- demultiplexer package, and T/Rmodules.

eas mature, their interactions cometo theforeas : _
. RF MEMS: Modeling and Simulation of .
- Switch Dynamics
- Ryszard J. Pryputniewicz, Patrick W. :
- Wilkerson, Andrzej J. Przekwas, CosmeFur-

. long, Worcester Polytechnic Institute
Shobha, Gareth Hougham, Peter Gruber and -

ment area are highlighted in this session through

- various presentations by leading researcherson
- topicssuch asminiaturized heat pipes, reliability
. of high power optical devices, analysisand mod-
- ding.

Thermal Modeling and Measurement of

- Large High-Power Silicon Devices with

Asymmetric Power Distribution
Jeffrey Deeney, Hewlett Packard Company

* Thermally Enhanced PBGA: Therma Perfor-
. LMDSApplicationsand RF RadioLinksgo -
. for SMD Based Module Technology - Real- .
. ity, Experienceand Future Trends
> Martin Oppermann, EADS Deutschland -
G :

mance and Reliability at High Temperatures
(Pb-free)

- Swaminath Prasad, FHlynn Carson, Bret Zahn,

TK Lee, ChipPAC Incorporated

Packaging and Thermal Management for

kW/cm2 Microwave Amplifiers
Zhigang Lin, Rick Y oon, IJResearch, Inc.

Devel opment of aRe-workable FilminHigh

+ Performance Therma Management Applica-
- tions

Chih-Min Cheng, Andrew Collins, Emerson

- & Cuming

Manufacturing and Heat Transfer Charac-

- teristicsof the Flat Micro Heat Pipe
- Seok Hwan Moon, Sang Choon Ko, Gunn

Hwang, ETRI

Heat Sink Design Optimization for Optical
Transponders

+ Zhaofeng Shi, Albert Lu, Y eow Meng Tan,
- Kar Hwee Ang; Eric Tan, Roson Tan, E20

> Embedded Passives and T/R Module for
> Millimeter-Wave Fabricated by the :
. Photoimageable Thick Film Process
. Seong-DaePark,Y.S.Lee C.S.Yoo,andJ.C. .
- Park, Erick Kim, KoreaElectronics Technol- -
. ogy Institute

CommunicationsPtelLtd.

- WP5

Marketing Forum

- The MMRC (Microelectronics Marketing Re-

search Council) will offer a free-of-charge Mar-
keting Forumto all IMAPS2002 attendeeswho
wish to participate. The Forumwill feature four
presentationswith a panel discussion at the end
that will allow for audience participationin this
not to be missed event! See page 26 for more
information.
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THAL

3D and High Performance Packag-

ing in Japan (Japanese Translated

Session)

Chairs: Y uzo Shimada, NEC Corporation;
CharlesE. Bauer, TechLead Corpora
tion

8am-11am

Building on theroad map for high density pack- *
aging presented in the first paper, this session -
demonstrates the significant advances in three )
dimensional semiconductor packaging concepts -
and technology taking placein Japan. Thesein- .
novations range fromthe high density substrate *
technologies necessary to accomplish three di- -
mensional packaging through the intricate de- :
sign conceptsunder consideration to the complex

assembly processes required.

search & Development Roadmapin Japan

High-Density System-On-Film (SOF) using
Two-Meta Layer Tape
Y asuhisaY amgji, Sharp Corporation

for 3D Assembly
Ke Murayama, Shinko Electric Co., Ltd.

ogy of 3-dimensiona Packaging

per-Advanced Electronics Technologies

Thermosonic Flip Chip Bonding for Low : quencies

. Didier Cottet, Janusz Grzyb, Gerhard -
. Troester, ETH Zurich, ElectronicsLaboratory - anaukl
: . University
. TheFine-line Techniquein the Fabrication -

! of LTCCFilter :
" W.S.Lee Y.JLinFT.Shiao, CW.Tang,JS. -
" Hsieh, Phycomp Taiwan Ltd.

CostPackaging
Taizo Tomioka, ToshibaCorporation

UltraThin & High Density PackagingUsing
Both SidesFlip Chip Technology

Kazuto Nishida, MatsushitaElectricIndus-
tria Co., Ltd.

. THA2

© RF and Microwaves Components
 Realization

. Chairs: A. Elshabini, University of Arkan-

sas, Daniel Amey, Dupont Microcir-
cuitMaterias

8am-11:25am

* This session describes RF and Microwaves com-
ponents realization for MEMS switch, MEMS -
variable capacitor, LTCC filter, a slit cavity reso- -
nator, and microwave power amplifier. Impact of -
fine line technique and processing parameterson -

* electrical properties and accurate prediction of *
pop P - 8am-11am

these properties are covered in the session.

Gold Stud Bump Bonding for High Fre- dtarting with a S5KW autormoi aul
. quency Packaging: Impact of Gang Coining . foﬂro:/cgd\l\tl)l au{:1 Ul dateagnorr)? :\r;eigg}llvg tr(r;? n'?ere-'
+ and other Process Variables on Electrical - v an up PO

. . , - Properties
High Density Packaging Technology Re-

ingaSlit Cavity Resonator

teridsDivison

- A High Performance 5.8 GHz Power Ampli-
. fier Design Enabled by aNew Microwave
. Power Package

. John W. Roman, Steven C. Evangdlista,
. SatCon Technology - Film Microelectronics
. Incorporated

. THA3

Power Packaging Technologies

Chairs: DouglasC. Hopkins, University a
Buffalo; DaveKelerman, Material
Solutions

Thissession provides applicationsand techniques

. connect power chipsina very high density mod-
. ule. Ceramic is still a major development area
: Taekyeong Lee, Alan M. Lyons, Sean Shih, -
« Andy Becker, Carsten Metz, Lucent Tech- -

ManabuBonkohara, ASET-Associationof | ogies, Bell Labs

Super-Advanced ElectronicsTechnologies !

with new characterizations reported in thermal
vias imbedded into LTCC and new resistor for-

- mulationsto combat cost increases. Finally, two
- papers provide detailed technical analysis of deg-
© Mechanical and Electrical Designof aNove -
- RFMEMS Switch for Cryogenic Applica- -
- tions .
" Huantong Zhang, Victor M. Bright, Y.C. Les, -
o . K.C. Gupta, University of Colorado
Investigation of Fundamental Technology :

. Frequency TunableHalf-wave Resonator -
. usingaMEMSV ariable Capacitor -
_ _ _ - Patrick Bell, NilsHoivik, Victor M. Bright, -
Ultra-high-dendity Interconnection Technol- - Zoya Popovic, University of Colorado at -

o : - . Boulder
Kenji Takahashi, ASET-Association of Su- -

radation dueto high power effects.

. Packaging and Thermal Management of

AlIPM

. Yugjian Chen, John Mookkeen, Victor
. Temple, Silicon Power Corporation

: A High Performance Polymer Thin Film

Power Electronics Packaging Technology

© Raymond A. Fillion, Eladio Delgado, Paul
* McConnelleg, Richard Beaupre, GE Global
. ResearchCenter

! Accurate Prediction of Microstrip Imped- -

. ance and Attenuation at MM-Wave Fre- - . .
. tureCofire Ceramic (LTCC)

. W. Kinzy Jones, Marc Zampino, Ravindra

High Density Thermal ViasinLow Tempera:

Kandukuri, Yanquin Liu, Horidalnternational

. A New Generationof Low Cost SurgeRes s

tor Materials

* Michad Moroz, Aziz Shaikh, Ferro Electronic
© Materids
Dielectric Constant and Loss Tangent Mea- -

surement for 2-L ayer Dielectric Samplesus- - - J
: Current Stressin Solder Joints
Zhengrong Tian, Middlesex University; - HuaYe, DouglasC. Hopkins, Cemal Basaran,
CharlesFree, ColinAitchison, University of - Alex Cartwright, University a Buffalo, SUNY

Surrey; Peter Barnwell, Heraeus Circuit Ma- -
. Thermal Hot Spotsunder Low Duty Cycle

. HighPowerApplications
. Kenneth Rispoli, Raymond Fitzs mmons, Lee
. Gould, Jason L eandro, Raytheon Company

M easurement and Effectsof High Electrical
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THA4

Sensors Packaging

Chairs. David Galipeau, South Dakota
StateUniversity; Richard Gehman,
Honeywell, Inc.

8am-11am

This session covers advancements in thick film
sensors as well as new packaging methods for
sensor arrays, MEMSand IR detection.

A Study of Factors Affecting Characteris-
ticsof Thick FIImMNTC Thermistors

David J. Nabatian, KOARTAN Microelec- -

tronic Interconnect Materials

An Evaluation of Materialsand Processes -
EmployedintheConstructionof Novel Thick

Film Force Sensors

Y ulan Zheng, University of Southampton; -

John Atkinson, RussSion, C-Cubed Limited -
- strates

- Harry K. Charles, Jr., K.J. Mach, S.J.
Lehtonen, A.S. Francomacaro, J.S. DeBoy, -

- R.L. Edwards, The JohnsHopkinsUniver- - K ate Pearce, Elizabeth Walker, Jiazhong

* Luo, RoseAnn Schultz, Emerson &
Elevated Temperature FailureMechanisms - Cuming
- inAu-Al Ball Bonds :
- NarendraJ. Noolu, Mark Klossner, KevinEly, -
~ William Baeslack, John Lippold, Palomar
- Technologies

FluxlessHigh-Vacuum Packaging of MEMS -

Investigationsof Thick-Film Resistorson .
different Substratesfor Strain GaugeAppli- -

cations

Darko Belavic, HIPOT; Marko Hrovat, :
Andreja Bencan, Jozef Stefan Institute; -
Walter Smetana, Heinz Homolka, Roland -

Reicher, ViennaUniversity of Technology;
Leszek Golonka, Andrze) Dziedzic, Jarodaw
Kita, Wroclaw University of Technology

and IR Sensors
Cory Jenkins, SST International

A Novel Flex Circuit Area-Array Intercon- :
nect Systemfor aCatheter-Based Ultrasound :

Transducer

Stephen Smith, DukeUniversity

Infrared (IF) Sensors
Zhigang Lin, Rick Y oon, IJResearch, Inc.

International Reception
sponsored by:

Nanopierce
Technologies, Inc.

© THA5

- Advanced Interconnect and Wire
> Bonding

* Chair: LeeLevine, ProcessSolutions

Consulting

8am-11:25am

ofinterconnection.

Anisotropic Conductive Adhesivefor Flip

Chip on Paper Assembly
Jad Rasul, Bill Olson, Motorolalnc.

sity/APL

and Soffalndustriesinc.

Scott Corbett, Jeff Strole, Warren Lee, . TiN Coating - A Solutionfor High Tempera:
- turelnterconnects .
- H.Ryu, RA. Saravanan, Rishi Raj, Univer- .
The Packageand Thermal Management of - Sity of Coloradoat Boulder
- Laser Processing of Flexible Substrates

- Peter Gordon, Richard Berenyi, Budapest

University of Technology and Economics

StackingApplications
Holger Woerner, Infineon Technologies

. THP1

. Automotive Electronics
. Chair: D.H.R. Sarma, Delphi
. 2pm-3:15pm

* According to Global Information, Inc., worldwide
: * demand for OEM automotive electronicswill ex-
. Interconnectionshavegreatly broadenedin scope *
- of late. Wire bonds continue to be the most used °
- interconnection method, but new methods and -
- non-traditional applications continueto appear. -
. This session gives recent advancements in both

. wirebonding and in somelesstraditional means : ¢ ) C ]
. insevereoperating environmentsand providesa

. comprehensivelook at developmentsin lead-free

pand 6.8 percent per year to $97.5 billionin 2005.
This specially designed session explores some of
thelatest technical devel opmentsin methods for
micro machining sensor arrays; containsinfor-
mation about new polymeric materials used for
environmental protection of sensitive el ectronics

packaging for automotive el ectronics.

A Study of aMicromachined Sensor Array
« for AutomotiveEmissions

. Comparison of 60-kHz and 100-kHz : Jason D. Sternhagen, Kraig D. Mitzner, Eric

erebondmgonOrganlcandInorganlcSub-:_ Galipeau, South DakotaState Uriversity

J. Berkenpas, Wade Kempf, David W.

An Evauation of Materiasfor the Environ-
mental Protectionof AutomotiveSensors

. Packaging Technology for Automotive Elec-

tronicsintheL ead-freeEra

. HansDanielesson, MIKROEL EK TRONIK
. KONSULTAB

- Process Solutionsfor Technological Chal- .
" lengesin Assembly of Hybrid and MCM .
- Packages
- lvy Wei Qin, Guy Frick, Bob Wise, Kulicke :
. Chair: Richard Sigliano, KyoceraAmerica,

. THP2

Thick Film |

Inc.
2pm-5:25pm

This session discusses topics from high tempera-

' ture semiconductor materials for packaging of
- MEMSdevicesto a variety of thick film printing
. materials for AIN substrates and fine line pro-
. cessing. Also of interest to the thick filmand qual-

ity engineer is a paper on Lead-free thick film

resistor materials and characterization. Round-
- ing out the session isa study of microvia fabrica-
Potential of Flip Chip Technologiesfor Chip .

tionin conjunction with LTCC materials.

. SICN Ceramic- A High Temperature Semi-
» conductor Material for MEM SApplications
© R.A. Saravanan, Li-AnneLiew, Victor M.
. Bright, Rishi Raj, University of Colorado at
. Boulder
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New Lead-Free Thick Film Resistors
Jacob Hormadaly, Ben-Gurrion University

LTCC; LessonsLearned

Fred D. Barlow, Errol Porter, Jeff Mincy, Len .
Schaper, AichaElshabini, University of Ar- .

kansas

Development, Testing and Results

erick

Pitch LDI Devices
Jn-Hyuk Lee, SaY oon Kang, Dae-Woo Son,

tronics, Co. Ltd.

Cho, John Crumpton, DaveAnderson, Rudy :
Bacher, Christopher Needes, DuPont '
. Geart Carchon, W. DeReettt, E. Beyne, IMEC-
. MCPHDIP
A MixedMeta Low LossDi€lectricMateri- -
asSystemfor High Frequency Applications :
Christopher R. Needes, Michael A. Smith, :

iTechnologies

DuPont Company

THP3

Passive Integration in PWB, Thin

Film and On Chip Technologies

Chairs. Dr.RobertHeigtand 1, AV X
Corporation; Richard Charbonneau,
StorageTek

2pm-5pm

mance, increase system yields, miniaturize sys-

active chip.

Name Badge Lanyards provided by:

SEFAR America/MEC Division

© THP4

* Novel Manufacturing Technology
- Chairs: Nicole Cavanah, Rockwell Interna- -
. + The papers in this session focus on the design
. and reliability of interconnect materialsand pro-
: 2pm-5pm . cesses. Secific interest will be in the SMT and
Passive component integration is a very active :
packaging devel opment areato increase perfor- .

. Embedded Passives Technology for PCBs: |
. Materials, Design, and Process )
© Jming Zhou, JohnMyers, Delphi Delco Elec-
MCM- D/CBasedon Cw/BCB ThinFilmand .
. chard Snogren, Coretech/SAS; Kim.

tronics Systems; John Felten, DuPont; Ri-

Fjedsted, ESI; Bob Greenlee, Merix; Jodl .
Peiffer, 3M

. ComposteDidectricLaminaefor Integrated *
Thick-Film PrintablePolymer Insulator Peste:
. Kirk Senes, Tugiang Chen, Erik Luther, TPL ©

Khalil Arshak, DavidEgan, Universityof Lim- . Corp.

Capacitors

Thick and ThinFilm Materials

. KevinBlake ock, Motorolalnc.

SysemConsderationsfor ActiveLaser Trim-
ming of Bluetooth Modules
Joe Lento, Yun Chu, Bruce Couch, GS|

. Lumonics

Ultrasonic Bonding: Understanding How

. Process Parameters Determinethe Strength

of Au-Al Bonds

. Michad Mayer, ESEC; Juerg Schwizer, ETH

. Zurich

* Nove Structureof Integral Passive Substrate .
Structural Optimization for UltraFine Pad :

andtheHigh Frequency Characteristics

© Shigeru Utsumi, Hirofumi Fujioka, Hideki .
. Tsuruse, Mitsubishi Electric Corp.
Kwan-Jai Lee, Se-Y ong Oh, Samsung Elec- .

. YieldImprovement Methodologiesfor Flip

Chip AssembliesUsing Solder On Pad (SOP)

. Substrates

. Sarathy Rajagopalan, M ukul Joshi, Kishor

. High-QRFInductorsFabricatedusngWLP
. Redistribution Technology '
Nove Thick Film Systemon AIN Substrates :
Y udi Wang, AlanCarrall, JeromeSmith, Yong :

QuanTran, QingMa, Intel Corporation

Desai, LSl LogicCorp.

. Fully Integrated Solutionfor CBGA Inspec-

. tion: A New ApproachtomeetHighMixand

High-Qinductorson Low Resigtivity Silicon .
throughWafer Post-Processing

HighVolumeChallenges

* NicolasTesser,IBM Canada

: Automated, In-LineLesk Testing of Hermetic

. Optoel ectronicPackages

Integrated Capacitorsfor MultichipModule .
PackagingApplications .

* AllenC. Keeney, A. Shaun Francomacaro,
. Richard L. Edwards, Harry K. Charles, Jr., .
. JohnsHopkinsUniversity/APL

John W. Newman, NorCom Systemsinc.

. THPS
. Reliability

* Chairs JamesT. Cook, Microelectronic

tiond; DavidVirissmo, Hi-QMateri-
as, Inc.

BusinessAssociates, Greg Caswell,
Xetel Corporation

2pm-5:25pm

! Flip Chipinterconnect reliability concerns. The

The pursuit for smaller, higher density and af- °

. fordable assembliesincreasesthe challenges for .
tems and reduce systemcosts. Presentationson ' robust manufacturing. This session highlights .
three very different vehicles for passive integra- -
tion will be presented. Theseinclude continuing -
developments fromthin filmtechnology and PWB .
embedded components/materialsalong with the
new thrust in thin film integrated passives on ' developments include die pick and place, wire .
* bonding, area array assembly, RF modulesand

optoel ectronic assemblies.

techniques devel oped to achieverobust manufac- |
turing and integrated testing processeswith ever- -
increasing challenges facing microelectronics -
packaging and assembly. New manufacturing -

* targeted audience for this session are for pack-

aging, reliability and process engineers andtech-
nicians.

Impact of Under Bump Metallurgy on Sol-

: der Joint Reliagbility of FipChiponLow Tem-

perature Co-Fired Ceramic Substrate
NingDuan, J. Scheer, J. Biden, M. vanKlesf,
Royd PhilipsElectronicsB.V.

Effect of the Al Pad SurfaceMorphology on

. theFlip-Chip Solder Joint Reliability

. EsherW.C. Yau, SmonP.C. Law, PhilipC.H.
. Chan,HongKong University of Scienceand
. Technology
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Electromigrationin WL CSP Solder Bumps

Unitive, Inc.

MaterialsCharacterizationand Finite Element .

Analysisof the Effect of Mechanical Bend-
ingonAreaArray Packagelnterconnects

Daniel T. Rooney, Dongji Xie, N. Todd :
. Diamond and Copper
. Katsuhito Yoshida, Hideaki Morigami, :
. TakehiroAwaji, TetsuoNaka, SumitomoElec- .
. A New HighResolutionProcessfor Passives
. inHybrid Packaging

: CharlesD.E. Lakeman, Patrick F. Fleig, TPL

Cadtello, Doug Abbott, Flextronics

Materia Set ComparisoninMoisture Sensi-

tivity Classification of Nonhermetic Organic .

Packages
William Schildgen, CameronMurray, 3M

TimeRdiability Characterization

DennisKrizman, Scott Waters, Alex Chen, .

Celegticalnternationa Inc.

Back Assembled BGA Components

Packard

THP6

Interactive Forum (Poster Session)
1PM-4PM

Evaluation of Two Novel Lead-Free Surface :

Finishes

Ning-Cheng L ee, Richard L udwig, Chonglun -

Fan, Yun Zhang, Indium Corporation of
America

Improved Long-Term Stability of Solder
Jointsthrough Rapid Reflowing
FritzHerbert, Lutz Dorn, Technica Univer-
sty Berlin

Beyond Periodic Pulse
EnriqueGutierrez, TecNu, Inc.

WA SPP Program: Advanced Passivation -

and near Hermetic Sealsfor Advanced Pack-
agesand Harsh Environments

Chuck Reusnow, Lockheed MartinMissiles
andFireControl - Dallas

Logo Bags provided by:

MRSI

. Anlnvestigation of the Propertiesof New- :
GlennA. Rinne, KrishnaK. Nair, JuliaRoe, -

Developed LTCC Materiasfor their usein

" MicrowaveCircuit
. Hiroshi Usui, Kazunari Watanabe, Shotaro .
Watanabe, Kastutoshi Nakayama, Asahi .
. GlassCo., Ltd.

tric Industries, Ltd.

' Technical Challenges of Stencil Printing
» Technology for UltraFine Pitch Flip Chip
A CaseStudy inTest VehicleDesignfor Redl- - ;
. Dionysios Manessis, R. Patzelt, U. |
Oestermann, S. Nieland, A. Ostmann, R. .
. Aschenbrenner, H. Reichl, Technical Univer- .
. gty of Berlin

Solder Joint Reliability Testing of Back-to- :

: Evolutionof the SWIFT CZT Detector Mod-
Joyce E.S. Taylor, Dave Peters, Hewlett :
. PhillipA. Goodwin, SwalesAerospace

Soldering

ue

: Challengeof Flip Chip Encapsulation Tech-
: nologies

. Kevin Chai, Eddy Wu, Roger Hsieh, J. Y.
* Tong, SiliconwarePrecision IndustriesCo.,
- Ltd.

* Hip-Chip Packaging Solutionfor CMOSIm-
+ age Sensor Device :
+ Jong-heonKim, In-Soo Kang, Hak-NamKim, -
+ Esdy Baek, C-CubeDigital Corp., Ltd.; Tee- -
+ Jun Seo, Samsung Electro-Mechanics

Roya PhilipsElectronicsB.V.

Electroplated Micro-inductorsand Micro-

. transformersfor WirelessApplications
. JeeY . Park, Y oung Jun Chang, Jong Uk Bu,

LG ElectronicsInstituteof Technology

. Structureof Cantileverwithlmplanted Strain
. Gauge

Thermal Propertiesof New Compositesof :
. Zdenek Vyborny, Technical University of

Mirodav Husak, Pavel Kulha, Jri Jakovenko,

Prague

Inc.

I mplementation of Integrated Packaging of
DC/DC Converter and PFC IPEMs using
Bumpless|nterconnected Embedded Chip

. Technology
: ZhenxianLiang, J. D. VanWyk, Fred C. Leg,
: VirginiaTech

. Investigationsof the Effectsof Gamma-Ra-
' . diationsonthe Optical and Electrical Prop-
. TheNew Thick-FilmHybridHighFrequency
* Electronic Ballastsfor Low Power Discharge *
: Lamps
* Janusz J. Gondek, Private | nstitute of Elec- -
: tronic Engineering; St. Kordowiak, W. :
: Mysinski, Cracow University of Technology;
B. Kawa, J. Kocol, Technica School of Com-
* municaions, P. Gebik, PP.U.H‘GECO ' Ltd; -
P. Szatynski, Cracow Electronics Works -
* ‘TELPOD’

ertiesof Nickel Phthal ocyanine (NiPc) Thick
Flm

* A.Arshak, S. Zleetni, K. 1. Arshak, J. Harris,

University of Limerick

High Dose Optical and Electrical Sensor
Dosimeter using Cobalt Phthalocyanine
(CoPc) Thick Film

A.Arshak, S. Zleetni,K.I. Arshak, J. Harris,

: University of Limerick

Prediction of Shrinkage and Deformation

: During LTCC Device Production
* Aravind Mohanram, Gary L. Messing, David
+ J. Green, PennsylvaniaState University

An Experimental Study of the Thermal Per-
: formance of Heat Pipe Embedded Cold Plate
- for Satellite Electronic Cooling

David Sarraf, Devarakonda Angirasa,
Thermacorenternational

: New Microcontact for Separable, Reusable,
- Power Cycling Reliability of the First and

. Second L evel Interconnectionsof Modules -
- Ning Duan, J. Scheer, J. Bielen, M. vanKlesf, -

High Digital Speed Level-2 Interconnections
Ryszard J. Pryputniewicz, Dimitry G. Grabbe,
Dariusz R. Pryputniewicz, Worcester Poly-

© technicIngtitute
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Materialsfor Ultrafine Printing of Conduc- -
tors

Christopher Wargo, David Richard, Yvonne *
. HipChipDivision

Kunz, Parelecinc.

New Materia s for High Performance No- .

Fow Underfill

Kathleen M. B. Gross, Steve C. Hackett, .
Dondd G. Larkey, William J. Schultz, Wendy
. Biomedica Sensors. New Application Hori-
. zons?- A Review

Gabor Harsanyi, Budapest University of 8am -11am

Thompson,3M

Design and Reliability Study for Flip Chip .
Applications on Ultra-Thin Flexible Sub- .
strates Using NanoPierce Connection Sys- .

tem Technology

BinZou, M. Kober, F. Blum, S.Mieslinger, L. *
Gaherty, W. Steinberg, B.Bahn, M. Wernle, :

H. Neuhaus, NanoPierce Technologies, Inc. : Chairs: R. Wayne Johnson, Auburn

Backside Silicon Thinning Techniquesfor

FalureModeAnaysis

Sysems

LTCCApplications

Liang Chai, Cristinalopez, Aziz Shaikh, Vern

Stygar, Ferro Corporation

John Neff, University of Colorado at Boul-
der

Patternable Compliant Silicone Materia sfor

Advanced Packaging Applications

Brian R. Harkness, James Alger, Stanton -

Dent, Geoffery Gardner, Lyndon Larson,
Robert Nelson, Dow Corning Corporation

Connection Technology ™)

Alexander|. Taran, AndrewA. Belov,Micro- -
electronics Assembly Innovations; Charles
- Eun-Chul Ahn, Ju-Hyun Lyu, Y oung-Min .
- Lee, Tae-Gyeong Chung, Se-Yong Oh, .
A Study of the Conduction Mechanismsof
Screen-Printed Thick Filmsof MnZn Ferrite +
Khalil Arshak, KarenTwomey, University of -

E. Bauer, TechLead Corporation

Limerick

Flip Chip Technologiesof Direct Bump-on- .
. Copper /low-k
Jamin Ling, Tony Pan, Pete Elenius, KNS- -
. Ho-Joong Moon, Se-Y ong Oh, Samsung
- ElectronicsCo.

Rapid Analysis of Power/Ground Plane -

. Decoupling using New Solution Methods

Richard T. Remski, Ansoft Corporation

Technology and Economics

FA1
High Density Packaging

nect

L : 8am-11:25am
HuixianWu, JamesCargo, Barry Duitt, Albert

Seier, Joe Serpiello, JamesMcginn, Agere :

nologieswill be presented.

agefor Memory Card

. Designand Reliability Study of High-Den- :
Technology of Group Assembly inMicro- :
electronics based on Contact Units with -
Capillary Connecting Elements (Capillary *

sity Memory Modules

Technologies, Inc.

TheReliability of the 1% Level andthe2nd .

Level Joint on Flip Chip Package

Samsung Electronics Co., Ltd.

Rdiahility Challengesof FHlip Chipon Organic

. Substrate

Tae-je Cho, Eun-Chul Ahn, Jong-Bo Shim,

FA2
. Thick Film 1l
. Chair: Paul Galletta, TeledyneElectronic

Technologies

. Thick film and thin technology are the base line
- building blocks for most of the microelectronic
+ devicesin existencetoday. This session will high-
. light the newer aspects of these technol ogiesand
. how it can support your needsfromD/C tolight.

. . - Thesetechnologies havereinvented itself to sup-
University; Scott Popelar, IC Intercon- : g P

port awhole new series of product linesthat meet

both the cost and per formance needs of those prod-
- ucts. Pleasejoin usin alively session that will
. explore new approaches for this 25 plus years
* Several innovations in high density packaging ;
+ technologies including fine pitch packages and -
" their assemblies, surface mount and flip-chip tech-
Wire Bonding Study of Gold Conductorsfor |

old technol ogy.

- Simulation, Characterization and Design of
- Embedded Resistorsin LTCC for High Fre-
- quencyApplications

High Density Stacked Packaging Solution :
. for SPApplications

* Vern Solberg, TesseraTechnologies
Multilevel Digital Micromirror Array with *
Enhanced Fill Factor by Flip-Chip Transfer
Jianglong Zhang, Y.C. Lee, Yu-Chen Lin, -

Fred D. Barlow, Ganggiang Wang, Aicha

- Elshabini, University of Arkansas

- Experiencesin Obtaining CrossBelt Unifor-
Very-Very Thin Profile Small Outline Pack- .

mity of £1 °Cina24-inchWideThick Film

- Conveyor Furnace
. In-KuKang, Sang-HoAn, Jae-MinKim, Se- .
.Y ong Oh, Samsung Electronics .

Fred C. Dimock, BTU Internationd

- Copper Electroplating for Thick-Film Power
Wirebondability of ElectrolessNi/Au Plated .
: Semiconductor Package Substrates
Jaydutt Joshi, Seth Greiner, Conexant Sys- -
* tems, Inc.

Applications: A Successful Laboratory

> Method for Prototyping

Khalil Arshak, David Egan, University of Lim-

- erick

InsertionLossof AGLTCC Systemupto40

- GHz
IlyasMohammed, Y oung-GonKim, Tessera -

Liang Chai, Aziz Shaikh, Vern Stygar,

- Reinhard K ulke, Ferro Corporation

A Study of Microwave Behavior of aThin-

- Print Gold Ink

David J. Nabatian, Chuck Rosenwald,
KOARTAN Microel ectronic I nterconnect

- Materids

- AnImprinting Processfor Ceramic HDI Pack-
> Paul M. Anderson, GeorgeGregoire, Dimen-
- sional Circuits Corporation

SAVE $50 OFF FULL-SYMPOSIUM REGISTRATION BY REGISTERING ON-LINE: WWW.IMAPS2002.0RG



Friday, September 6, 2002

FA3

Thermal Mechanical and Electrical

Modeling

Chair: Li Zhang, National Semiconductor
Corp.

8am-11am

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 sen-

sor systems, thermal compact models for 1C pack-
ages, and electrical simulation for wideband ap-
plications, modeling of structureswith embedded
passives for RFIC applications, and 3D electro-

ers.

Linearised Superpositionusng CFD for Ther-

Equipment with Significant Therma Radia-
tionand Natural Convection

Corp.

Thermo-Mechanica Simulationand Mode -
ing of RFPower Sensor Microsystem

Jri Jakovenko, M.Husek, T. Lalinsky, Czech - Characterization of Adhesivesfor Low Tem- *

* perature Microelectronics and Photonics :
: Packaging
- Curtis Taylor, Hameed Naseem, William :
- Brown, University of Arkansas
Nansen Chen, Kevin Chiang, Y. P. Wang, :

Technica University inPrague

Modeling of ReturnLossonMultilayer Pack-
agefor Wideband Applications

SPIL

New Configurations for High Frequency
Capacitors and Composite Structuresfor

KaaGururajan, Harish Peddibhotla, Raghu
K. Settaluri, Oregon StateUniversity

3D Electromagnetic Simulation of Optoelec-
tronic Transceiver Structures

mel, Gordon Henson, 3M Company

TheExtraction of aTwo-Resistor/Two-Ca-
pacitor Mode for Common | C Packagesand
their Implementationin CFD

Sarang Shidore, David Stiver, Flomericsinc.

' FA4
. Optoelectronics
: Chairs: Phil Zulueta, JPL; Ephraim Suhir,

lolon, Inc.

:8am-11am

- As the Photonics/Optoel ectronics industry con- .
- tinues to experience growth fluctuations, the at- -
: tempt to find reliable, low cost methods of assem- -
. bling optoelectronics remains a primary focus .
- among resear chers, technologists and package- .
- developers. This session in Photonics/Optoelec- |
- tronics Packaging reflects this theme as it ad- .
* dresses work, gr;angging from novel adhesive and - Chairs: Rao Tummala, L eylaConrad,
- process technologies for fiber alignment and -
* VCSEL assemblies to the development of new -
* glassesfor planar, optical waveguides.
magnetic modeling of optoelectronic transceiv- -

Mindspeed Technologies Inc.; Winfred
- Morris, Rockwell Scientific Company

John Schultz, Marek Turowski, Robert Tram- .

- Planar Optical Waveguides Fabricated by
- lon-Exchange of Transition Metal lonsin
- Commercial and Special Optical Glasses

- JarmilaSpirkova, P. Nebolova, P. Nekvindova,
- M. Mika, A. Mackova, G. Kuncova, A.
- Langrova, K. Mach, J. Schrofel, Institute of
- Chemical Technology

Special Session*
8am -10:35am

Authorsare NSF/SJIS
2001-2002 Award Recipients

* Presentationswill be 20 minuteseach.
FA5
National Science Foundation &
Sidney J. Stein Educational Foun-
dation

Georgialnstitute of Technology

: DCResitivity Profileof Multilayer Dielec-
: . tricDevicesfor Production ProcessImprove-
- Curing Low Yieldsand Reliability Issuesin
- PhotonicsAssembly

- MikeMartuscello, LambdaTechnologies
mal and Power Characterization of Electronic -

An O/E Measurement Probe Based on an
- Optics-Extended MCM-D Motherboard
Paul Gauiché, Flomericsinc.; WenWei, Intel - Technology
- Herbert DePauw, J. DeBagts, J. Vanfleteren, -
- A. Van Caster, Ghent University (ELIS- -
- TFCG)/IMEC

ment

 Aaron E. Hydrick, Alfred University

. SurfacePreparation of AIN Substratesfor
. Metalization

. Robert Campman, TheNew Y ork State Col-
. legeof Ceramicsat Alfred University

- Fabrication of aPressureUtilizingLow Tem-
+ perature Co-fired Ceramics
- YasminMoraes, Boise State University

' FiniteDifference Time Domain Simul ation of
* Multiport Networks using S-Parameter
 Macromodel sfor PackagingA pplications

* ChrisLasek, University of Colorado @ Boul-

Adhesive Assembly for Optoelectronic der

- Transceivers
- John Schultz, Ron Davis, Glen Connell, Gor-
- donHenson, 3M Company
Embedded Passiveand RFIC Applications -

- An Optimized System Solution for an Opto- -
- electronic Transceiver Module :
- Abdolreza Langari, Hassan Hashemi, -

» Chip-Package Co-design of RFMicrosystems
. Leroy Griffith, Rochester Institute of Tech-
. nology

MEMSATW

Adam’sMark Hotel
September 6 - 8, 2002

For more information visit:
WWW.imaps.org or see page 26

You can aso register on page 30.

EARLY-BIRD DISCOUNTS END JULY 12, 2002. REGISTER EARLY « WWW.IMAPS2002.0RG



additonal events

Register for the MEMS ATW on page 30

IMAPS 4th Advanced Technology Workshop on
Packaging of MEM S and Related Micro Integrated

Nano Systems

Adam’'sMark Hotd
Denver, CO

September 6-8, 2002

Sponsored by:
I nter national Micr oelectr onics And Packaging Society (IMAPS),
in conjunction with the M APS 2002 Symposium - Denver

General Chair: Ajay P. Malshe
University of Arkansas/HiDEC
Fayetteville, AR USA
Email: apm2@engr.uark.edu

For more information, visit www.imaps.org

Special Event at IMAPS '02

Microelectronics Marketing Research Council (MMRC)

Presents a

MARKETING FORUM
WP5

Free of Charge for all IMAPS 2002 ATTENDEES!

The MMRC (Microelectronics Marketing Research Council) will offer a free-of-charge Marketing Forum to all IMAPS
2002 attendees who wish to participate. The Marketing Forum will be held on Wednesday afternoon, September 4,
2002, at the Colorado Convention Center (Room number TBA).

Various segments of the microelectronics industry are re-establishing their growth models as the economy emerges
from recession. This session will help clarify the direction of key markets/technologies which were previously perceived
as “hot,” butin 2001 were “not.” Are we still placing the right bets with development efforts? Is growth expected this
year, next year, or in 5 years? What is now driving demand after the rollercoaster ride of Y2K, a red hot economy in
2000, and the recession of 20017 These questions and more will be addressed.

Speakers will discuss their analysis and insights into various current and emerging markets of interest to both current
and prospective IMAPS members. Some of these markets are Integrated Passive Devices, LTCC, and Optoelectronic
market analysis, etc. The Forum will feature four presentations with a panel discussion at the end that will allow for
audience participation in this not to be missed event!

SAVE $50 OFF FULL-SYMPOSIUM REGISTRATION BY REGISTERING ON-LINE: WWW.IMAPS2002.0RG



upcoming events

IMAPST opical Workshop on
OptoelectronicsPackaging and Micr o-
Optoelectromechanical Systems(MOEM S)

Radisson Hotel Bethlehem
Bethlehem, PA
October 8-11, 2002

_ _ Sponsored by: ] ]
I nter national Microelectr onicsAnd Packaging Society (IMAPS)
and theL ocal IMAPSK eystone Chapter

Generd Chair: Thomas Gr een, Nationd Training Center for Microelectronics
tgreen@northampton.edu

Technica Chair: Rajeshuni Ramesham, Jet Propulsion Laboratory
Rgeshuni.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 topica 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, academia and government.

Visit www.imaps.or g for moreinfor mation

Advanced Technology Workshop on
Thermal Management for High Performance

Computing and Telecom/Wireless Applications

Sheraton Palo Alto Hotél
Palo Alto, California USA
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

Information will be posted on the IMAPS dite as it becomes available:
WWW.imaps.or g

EARLY-BIRD DISCOUNTS END JULY 12, 2002. REGISTER EARLY « WWW.IMAPS2002.0RG



hotel & registration

Three Convenient Ways to Register

On-line: www.imaps2002.org
Fax: 202-548-6115
or
Mail thisform to:
IMAPS2002Registration, 6112nd Street, NE
Washington, DC 20002 USA

- Hotel Information

- ADAM’S MARK HOTEL**

. HeadquartersHotel. Steof theIMAPSWelcome Reception

- 1550 Court Place

. Denver, CO 80202

© Phone: 303-893-3333

I Fax: 303-626-2542

. Rates: Single $167; Double $182

. Concierge: Single $202; Double $217

For more information, please call IMAPS:; 202-548-4001 :
- www.adamsmark.com/denver/index.asp

Advance Registration :

To register in advance for IMAPS 2002, your registration and payment information must - COMFORT INN DOWNTOWN
be received no later than July 12, 2002. Register early and save $100. Register on-lineat - 401 17" Street
www.imaps2002.org and save an additional $50! All registrations received after July 12, - Denver, CO 80202

2002, will be considered “on-siteregistration.” Confirmationswill be sent upon processing © Phone: 303-296-0400

of registration form and payment. Those who register in advance may proceed on-siteto * pax: 303-312-5941
Advance Registration to retrieve their badge and Proceedings at the Symposium. Cancella- - Rates: Single/Double $119
tionswill berefunded (lessa$50 processing fee) only if written noticeis postmarked onor -
before Friday, August 9, 2002. No refunds will be issued after that date. :
International Wire Transfers can be directed to IMAPS : Housmg Deadline: JUIy 12, 2002
Thefollowing instructions must be followed exactly to ensure quick and accurate execution -

Housing Accommodations MUST be made directly
of your transfer.

* to the hotel of your choice. Please make your reser-

First Union National Bank > vation before July 12, 2002.

1970 Chain Bridge Road, 3 Floor, McLean, VA 22102
AccountName: IMAPS

ABA Number: 051400549

Account No. 2000004355830

Swift Code PNBPUS33

. A one night's deposit is required to guarantee your
- accommodations.

+ All IMAPSroom blocks will be released on 7/12/02,
. after which IMAPS can not guarantee rates listed
Tax Deductions - above.

Treasury regulation 1.162.5 currently permits an income tax deduction for educational -
expenses (fees and cost of travel, meals and lodging) undertaken to (1) maintain or im- -
prove skills required in one’'s employment; or (2) meet express requirements of an em- -
ployer. Check with your accountant or tax attorney. :

**Headquarters Hotel

Loss Due to Theft
Symposium management is not responsible for loss or theft of personal belongings.
Security for personal belongingsis the responsibility of theindividual.

United Airlines

Offers Special Discounts for
IMAPS 2002
Call 800-521-4041
Refer to ID Number 5831W

Take 5% off any United, United Express or Shuttle by United pub-
lished fares, including First Class, subject to all applicable restric-
tions, or take 10% off applicable BUA, or like fares, in effect when
tickets are purchased 7 days in advance. Reservations and sched-
ule information may be obtained by calling the United Meetings
desk at 800-521-4041 and reference Meeting ID # 583IW.

SAVE $50 OFF FULL-SYMPOSIUM REGISTRATION BY REGISTERING ON-LINE: WWW.IMAPS2002.0RG



Tell Us About Yourself (please print)
AdMr. dMs. D IMAPSID#
First

Last

Save Time & $$

Register On-line
Visit www.imaps2002.org for Special Offers

Position/Title

Company/University

Address

City State

Phone

Zip/Postal Code

Fax

Country

E-mail

Family/Guest Information (ifattending)
aMr.QMs. QD

First Last

City State

Country

How did you hear about this Event? (please check all that apply)

] DirectMail (1 AdvancingMicroelectronics 4 Web 4 Emal
1 Industry/TradeMagazine [ Colleague O Other
Attendee Profile Total Fees and Deposits

What isyour primary job function? (pleasecheck only one)

[ 1. Circuit, package, module, board, or system design
(including management)

Research and development (including management)

Process, manufacturing or production engineering
(including management)

Test and measurement engineering (including management)

Quality Control, product assurance, or reliability assessment
(including management)

Purchasing (including management)

Sales and marketing (including management)

Corporate management

. Consultant

1 10. Instructor or student

1 11. Technician or operator

[ 12. Other (please describe)

o000 00 00
S AYN

©Co~N®

Y our employer’sindustry (includemanufacturingand sales)
(please check only one)

(]
-

. Optical telecommunications components
(photonics, electro-optics, fiber)

Aerospace, Avionics
Commercial/Industrial

Consumer

Semiconductor

Computing (hardware or software)
Communications (equipment or devices)
Automotive

Medica

. Government or military

. MaterialEquipment/Service provider to any of the above
. University/Education

RPERBOONORWON

oooooooooo0o
w NP O

. #1 Symposium Registration Subtotal (frompage30) $
* #2 Foundation Contribution Subtotal (frompage30) $
#3 PDC Registration Subtotal (frompage 30) $
. #4 Additional Purchases Subtotal (frompage30) $

TOTAL AMOUNT DUE $

Card#
. Cardholder Name
Signature
. Cardholder addressif different than above: (required)

Optical telecommunications systems (photonics, electro-optics, fiber) :

(1 Enclosed check payabletoIMAPS$
. [ ChargeMyFeesto: O Visa QO MasterCard ] Discover

0 American Express O DinersClub
Exp.

 Cancellations will be refunded (less a $50 processing fee) only if written
- noticeis postmarked on or before August 9, 2002.

Norefundswill beissued after that date.

EARLY-BIRD DISCOUNTS END JULY 12, 2002. REGISTER EARLY « WWW.IMAPS2002.0RG



Full Symposium Registration

Professional Development Courses

T heck Includ Ad On-sit i Advance [ On-site|
V| Type (check one) neudes owb;[?:;fz AfTerS?;lze 4 Course Title Onbefore 7/12 | Atter 7712
T1 Wire Bonding in Microelectronics $575 $625
IMAPS Member* WR, EL, TS EX, PR| $595 $695 T2 | |Metal Plating for Electronics $550 $600
Non-member* WR, EL, TS, EX, PR| $670 $770
T3 Technology of Screen Printing $500 $550
Presenters/Speakers* WR, EL, TS, EX, PR| $495 $595
Session Chair/Co-chair*| WR, EL, TS, EX, PR| $495 $595 T4 | [Implementing Microvias and Embedded... | $500 $550
Student Member* WR, EL, TS, EX, PR $10 $20 T5 Advanced Organic Substrate Package.... $500 $550
Student Non-member* | WR, EL, TS, EX, PR $15 $25
Exhibits Admission WR, EX $10 $20 T6 Fundamentals of Fabrication.... $500 $550
*Includesone-year member ship or member ship renewal at no additional charge T7 Flip Chip and CSP Technologies.... $500 $550
Additional Events T8 Lead Free Soldering - Status Review.... | $500 $550
Spouse/Guest Tours WR, EX T9 | |Design Failure Mode and Effects..... $500 $550
O 2-Day Package onl $190 $220
&y « y F1 Process Engineering Fundamentals $500 $550
Wednesday & Thursday....see page 6
F2 Advanced Materials for Microelectronics... | $550 $600
Golf Tournament....see page 4 $125 $150 F3 RF/Microwave Hybrids; Basics..... $500 $550
Packaging of MEMS Workshop** - September 6-8, 2002
F4 Integrated Circuit Packaging Trends..... $575 $625
IMAPS Member $500 $550
Non-member* $575 $625 F5 Low Temperature Cofired Ceramics.... $500 $550
Session Chair/Speaker $300 $350 F6 Microelectronic Thermal Management $550 $600
*Includesone-year membershipinIMAPS
F7 Lead-Fi Solders — Tech/A 1/2 D. 600 650
Spouse/Guest Meals $150 $150 ree Solders — TecvApps (V2 Day) | $ $
Add'| CD of Presentations (member) $100 $100 F8 Solder Joint Reliability (1/2 Day) $575 $625
Add'l CD of Presentations (non-mermber) $160 $160 F9 Microelectronic Systems Pkg. (1/2 Day) Students Only - Free|
O Shipping in the US $7 $7 - -
— PDCs on Tuesday will be held at the Colorado Convention Center;
O Shipping Overseas $25 $25 they run from 9 am - 5 pm (T1-T9)

** Workshop Feesinclude an Abstract Book and a CD of Presentations.

CD of Presentationswill be mailed 10 business days after

the event.

Y our Full Symposium registrationincludesthefollowing:

WR Welcome Reception
EL
TS
EX
PR

Technical Sessions
Exhibits
Proceedings (includes Book and CD-ROM)

Exhibit Hall Buffet Lunch (Wednesday & Thursday)

PDCs on Friday will be held at the Adam's Mark Hotel; they run from:
11 am - 6 pm (F1-F6); 11 am - 3 pm (F7 & F9); 3 pm - 6 pm (F8).

Lunch will be at 11 am.

#3 Subtotal PDC Registration $

#1 Subtotal Symposium Registration $

Foundation Contribution

[ Sidney J. Stein Educational Foundation Contribution

$—

#2 Foundation Contribution $

Additional Purchases

[ 10'x10" Exhibit Space
$1800 members, $2300 non-members

[ 10'x20" Exhibit Space
$3600 members, $4100 non-members

No. of Booths Total $

Company Name

@$

Contact Name

[ Extra IMAPS 2002 Proceedings (Book or CD-ROM)
Book: $125 members, $200 non-members*
CD: $75 members, $150 non-members*

(*Nonmember price includes 1 year IMAPS membership)
[ Book Version Qty. $

d CD-ROM Version Qty. $

(All publications add $7 to ship U.S; overseas add $25)

#4 Subtotal Additional Purchases $

EARLY-BIRD DISCOUNTS END JULY 12, 2002. REGISTER EARLY « WWW.IMAPS2002.0RG



eX h I b I to rS See the IMAPS on-line tradeshow at www.imaps2002.org

3M Electronic Adhesives & -
Speciaties Dept.

Accuprobe

AccuTech Laser
Processing, Inc.

AcousTech, Inc.

Al Technology, Inc.

AMI/PRESCO

Amitron/Anaren Microwave

Applied Laser Technology

Asymtek/March Plasma/
Nordson

ATV Technology

Azimuth Electronics

Bar-Lo Carbon Products

BTU International

C & R Technologies

CCT Laser Services

Central Semiconductor

CeramTec NAE

Ceratek

Chip Supply

Chipbond Technology Corp. -

CirQon Technologies Corp.

Cobehn Systems

Cool Shidd, Inc.

CoorsTek

Creative Automation

Curamik Electronics, Inc,

Dagjoo Fine Chemica Co.

Dage Precision Inds., Inc.

Dakota Consulting

Diamond Wire Technology

Dow Chemical Company

DuPont Microcircuit
Materials

Dyconex Ltd.

Dymatix

Eberts Electronic Sales

Egide USA

Electro Scientific Inds.
(ESI)

Electronic Packaging &
Production

Electro-Science Labs.

Emerson & Cuming

Epoxy Technology, Inc.

EXAKT Technologies, Inc.

F&K Delvotec, Inc.

Fancort Industries

Film Microelectronics

Flomerics, Inc.

- Flow Autoclave/Ceratek
- Fraunhoffer - 1ZM

. Gaiser Tool Co.

- Gannon & Scott

- Geib Refining Corp.

- Gel Pak/Quik Pak

* GIL Technologies

Graftech, Inc.

- Graphite Concepts, Inc.
- GS| Lumonics

- Haiku Tech International
- Harrop Industries/A.J.

Carsten Co.

HCC Industries, Inc.
* Heraeus, Inc.-Circuits

Materials Division

- Hybrid Screen

Technologies, Inc.

Instron Corp.
. Interconnect Systems, Inc.
- ITT Industries-

MicroElectronics Center

Ixion Technogies
. Kaneka High-Tech

Materids

Kluwer Academic

Publishers

- Kulicke & Soffa

- Kyocera America

. Kyzen Corp.

. Lambda Technologies, Inc.
- Laser Processing

Technology

* Laser Services, Inc

- Laser Tech, Inc.

. Laserage Technology Corp.
> Lasereliance Technologies
- Litron

- Loctite Corp.

- March Plasma Systems/

Asymtek/Nordson

- Marpet Enterprises (MEI)
* Metallix, Inc.

- Metech, Inc.

- Micro Printing Systems

* MicroScreen

* Micross Components Corp.
. MidasVision Systems

- Minco Technology Labs.

- Mini-Systems, Inc.

- MRS|
- Nabertherm LLC
- Nanopierce Technologies,

- Morgan Advanced

Ceramics

Mozaik Technology

Ventures, Ltd.

Inc.

Nationa Semiconductor Die

Products Group

NETZSCH Instruments,

Inc.

NorCom Systems, Inc.

* NTK Technologies
 OhmCraft, Inc.

. Olin Aegis

- Optical Systems

- Pac Tech

* Packaging Research Center

at GeorgiaTech

. Palomar Technologies, Inc.
- Parelec, Inc.
- PCC/Advanced Forming

Technology

* Perfection Products, Inc.
. PlasmaEtch, Inc.

. Polaris Electronics, Inc.

- Potomac Photonics, Inc.
* Probotech, Inc.
 Reinhardt Microtech AG
' Reldan Metals

. Rigsby Screen & Stencil,

Inc.

- Riv, Inc.

- RJR Polymers

. Roycelnstruments, Inc.
. ScanCAD International

(as of April 12, 2002)

: Schiller Automation

Systems, LLC

Schott Electronic Packaging
© SEFAR AmericaMEC

Divison

- Semi Dice, Inc.
- Semiconductor Equipment

Corp.
SierraTherm Vacuum
Products Group

" Sikamanternational, Inc.
- Solid State Equipment Corp.
- Sonix, Inc.

* Sonoscan, Inc.

. SST International

. SussMicroTec

- Sypris Solutions

- TecNu

: Teledyne Interconnect

. Teledyne Microelectronics
" Telephus

- Thin Film Technology

- Trebor Instruments

- Ultron Systems, Inc.

* Unichem Industries, Inc.

. Unitek Benchmark

. West-Bond

- Zymet, Inc.

31

Exhibit Hall Aisle Signs

sponsored by:

Kyocera America

INTERESTED IN EXHIBITING? CONTACT IMAPS TODAY -« 1-202-548-4001 OR E-MAIL ABELL@IMAPS.ORG



L. OOKING FOR STUFF TO DO AROUND DENVER? HERE' STHE SHORT LIST!

DENVER'SMUSEUMS AND ATTRACTIONS

DENVERHAS SOME OF THE FINEST MUSEUMSIN THE WEST; WITH A WIDE VARIETY OF HIST ORICAL , WESTERN,
ARTISTICAND HORTICULTURAL EMPHASIS.

THEBLACkAMERICAN W EST Musteum tellsthe forgotten story of African American cowboys, who made up as many as onethird of all the cowboyson
the great cattledrives. Housed inthe home of Dr. JustinaFord, Denver’ sfirst African American doctor, the museum has exhibits, historic photos and
artifactsthat tell the story of the many contributions made by Blacksin settling the West. (303) 292-2566.

BurraLo BiLL'sGRrAVE & Museum isfilled with memorabilia honoring the famous frontier scout, showman and Pony Expressrider, William F. Cody.
A beautiful view of the mountains and the plainsisvisible from hisgrave site. (303) 526-0747.

ButTeERFLY PAviLion & InsecT CENTER featuresalush tropical forest filled with up to 1,600 free-flying butterflies. Thereisalso aninsect center and gift
shop, aswell as outdoor gardens and many fun, educational exhibits. (303) 469-5441.

THE CHILDREN’ s M useum oF DENVER is a unique participatory museum for children and families to experience hands-on, interactive exhibits and
activities. (303) 433-7444.

THeE CoLoraDO History Mustum offersaseries of dioramas and exhibitsthat trace the colorful history of the Indians, explorers, gold miners, cowboys
and pioneers who have called Colorado home. Exhibitsinclude an outstanding collection of William Henry Jackson photos and a large diorama of
Denver asit appeared in 1860. Call for information on special exhibits. (303) 866-3670.

CoLorapo O ceaN JournEy, which opened in June, 1999, is a world-class aquarium that immerses visitors on two journeys, from the Continental
Dividein Colorado to Mexico's Sea of Cortez, and the other from an Indonesian rain forest to the Pacific Ocean. The Rocky Mountain West’ sonly
aquarium will also show visitors how all water and water life areinter-related. (303) 561-4450.

THE CoLoraDO STATE CapriToL standsamile above sealevel with aplague on the 15th step to mark the spot that is 5,280 feet (1,609 m) high. The dome
is covered with 200 ounces of pure gold and offers a beautiful view from the rotunda of the entire Front Range, from Pikes Peak, all the way north to
the Wyoming border, adistance of over 150 miles (241 km). Freetourson weekdays of the beautiful rooms and appointments. (303) 866-2604.

CoorsBRewERY offersfreetours of thelargest single brewery intheworld. Freetoursof the entire complex, from brewing to bottling, with free beer
samples for those over the age of 21. (303) 277-2337.

Denver ART Museum haswhat is considered to be thefinest collection of American Indian art worksin theworld covering all tribes, aswell as 30,000
other art objectsin seven curatorial departments. It isthelargest art museum between Kansas City and the West Coast. (303) 640-2793.

Denver Botanic GARDENS has a large conservatory, an alpine garden with rare tiny flowers, a Japanese tea garden, as well as a water garden with
hundreds of water liliesthat bloom in late summer. Itisjust one of 506 public gardensin Denver where over 240,000 flowers are planted each year.
(303) 331-4000.

Denver Museum oF NATURE & Scienceisthefourth largest museum of itskind in the nation, with over 80 dioramas depicting animals from around the
world. It also features an outstanding dinosaur collection, aHall of Life devoted to studying the human body, a planetarium, an outstanding geol ogical
collection and an IMAX theater. (303) 370-6310.

Denver Zoo isconsistently rated as one of thetop 10 in Americawith 3,500 animalsin lovely spreading groundsin City Park. “Tropical Discovery,”
isal.5-acrerainforest under glassin which visitors feel the sensation of walking through ajungle teeming with wildlife. (303) 376-4800.

SixFLaGcs ELiTcH GarRDENS THEME PARK isahundred-year-old theme park known for its European atmosphere, elaborate floral gardens, and thrill rides.
In 1995, Elitch Gardens moved to an expanded location in downtown Denver along the South Platte River with all new rides, gardens, lagoons,
restaurants and amusements. (303) 455-4771.

THE MoLLy BrowN House honors “Unsinkable Molly Brown,” the heroine of the Titanic disaster with mementos from her life preserved in her
beautiful home on Capitol Hill. Molly was one of the most colorful charactersto come from Denver’ s gold rush period. While sailing on the Titanic,
she took command of alifeboat and was credited with putting down apanic. Her life story wasthe inspiration for the hit musical and film, “Unsinkable
Molly Brown.” (303) 832-4092.

Tiny Town is akid-sized village with dozens of “Old West” buildings, all built at 1/6 scale in a scenic mountain location. An authentic toy steam
locomotive circles the park giving children and adults aride past the miniature town. (303) 790-9393.

THE U.S. MiInT is where over five billion coins are made each year and there are free 20 minute tours on weekdays. It is also the second largest

storehouse of gold bullioninthe U.S. after Fort Knox. The gift shop has many unique coins not available anywhere el se, and there is a small museum
on the history of money. (303) 844-3582.
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