ADVANCE PROGRAM AND REGISTRATION

IMAPS Conference and Exhibition on

Ceramic Interconnect Technology:
The Next Generation

THE WESTIN HOTEL
Denver, CO

APRIL 7-9, 2003

SEssioN OUTLINE

SEessioN TAL: PorTaBLE WIRELESS AND BLUETOOTH APPLICATIONS
Chair: Fred Barlow, University of Arkansas

SEessioN TA2: ASSEMBLY
Chair: Paul Collander, NokiaNetworks

SessioN TP1: FiBer OpTIC APPLICATIONS
Chair: Alan Lyons, Lucent Corporation

SEessioN TP2: AuToOMOTIVE APPLICATIONS

GENERAL CHAR! ) Chairs: D.H. R. Sarmaé& Carl Berlin, Delphi-Delco Electronics Systems
Dr. Samuel J. Horowitz

DuPont Electronic and Communications | Sgession TP3: BROADBAND & BASE STATION APPLICATIONS
Technology Chairs: JensMueller, Micro Systems Engineering GmbH & Co.;
P:919-248-5752 George Passiopoul os, Nokia Networks

samuel.j.horowitz@usa.dupont.com
SEessioN TP4: TEST AND MEASUREMENT

TecHNICAL PRoGRAM Co-CHAIRS: Chair: Mike Janezic, NIST
Michael Ehlert
National Semiconductor
P: 949-380-2010

michael.ehlert@nsc.com SEssioN WA2: DESIGN SIMULATION AND MODELING
Chair: John Gipprich, Northrop Grumman Corporation

SessioN WAL: MATERIALS
Chair: Daniel Amey, DuPont Electronic Technologies

Dr. Duane Dimos
Sandia National Laboratory SEession WA3: LTCC

P:505-844-6385 Chair: Michael Lanagan, The Pennsylvania State University
dbdimos@sandia.gov
SessioN WA4: INTEGRATED PAssIVES

Chair: William Borland, DuPont Electronic Technologies

SPONSORED BY:

INTERNATIONAL MICROELECTRONICS AND SessioN WP1: Power AND THERMAL MANAGEMENT
PackaciNg SocieTy (IMAPS) Chair: W. Kinzy Jones, FloridaInternational University
&

SessioNn WP2: MEMS

CerAMIC INTERCONNECT INITIATIVE (CII) : _ ) )
Chair: Robert Poole, SandiaNational Laboratories

ENDORSED BY:

THe AMERICAN CERAMICS SocleTY (ACERS) | SessioNn WP3: NovEL APPLICATIONS
Chair: Steve Dai, Motorola

e
Americon
Socty é $ave $50 oN THE TECHNICAL PROGRAM REGISTRATION
— WHEN YOU REGISTER ON-LINE AT: WWW.IMAPS.ORG/CERAMICS

Early Registration and Hotel Deadline: March 7, 2003



essage from the General Chair

The 2003 Conference on Ceramic Interconnect Technology: The Next Generation has evolved from very successful
workshopsin 2001 and 2002. Inthese earlier workshopsthe focuswas primarily on wirel ess and microwave applications.
For 2003 the meeting will grow from a workshop into a conference with two parallel tracks and approximately 50
papers, doubling the number of sessions and presentations. The two-track format provides an opportunity to cover a
broader range of topics and for 2003 includes sessions on Automotive Applications, Assembly, MEMS and Novel
Applications.

This conference has an outstanding program and roster of speakers. | would like to thank the Technical Program Co-
chairs (Mike Ehlert and Duane Dimos) and all of the Session Chairs, whom you see listed in the program, for the
outstanding job they have done to create this meeting.  All are volunteers with full schedules, yet they found time to
make telephone calls and send out emails to recruit this group of leading industry experts as presenters. Thanksto each
of you for ajob well done.

| am very pleased that IMAPS and the Ceramic Interconnect Initiative, which continue as sponsors for this conference,
are collaborating with the American Ceramic Society for the 2003 meeting. Duane Dimosjoined asaTechnical Program
Co-chair to encourage greater involvement from Ceramic Society members. The program you see below reflects his
efforts. A successful collaboration in 2003 will lead to a broader collaboration in future years. We thus have the
possibility of ajointly sponsored conference in 2004 becoming the key industry meeting for ceramic interconnect and
ceramic microsystems technologies sponsored by the leading professional and technical organizations focusing on
ceramic technology.

LTCC and applications in automotive and portable wireless have in recent years been the growth engine for ceramic
interconnect technology. The 2003 conference will include invited keynote presentations covering these key areas.
First an overview from Bosch, who has been the global |eader in applying LTCC technology to automotive applications
followed by areview of integrated passive solutionsin LTCC, enabling technology for many portable wireless applications,
from the Technical University of IImenau. Sessions on Automotive and Integrated Passives cover these topicsin greater
depth. The continued importance of LTCC materials and processing are reflected in sessions on Portable Wireless and
Bluetooth, Broadband, Materials, Design, Test and Measurement and Thermal Management.

The sessions on MEM S and Novel Applications provide aforum for the increased research and development focus on
ceramic technology in innovative sensor, microfluidic and photonic applications. Thisisalogical extension of thetrend
from simple interconnect, to integrated devices incorporating embedded componentsin multilayer ceramic structures to
a future where the full potential of ceramic multilayer structures is realized by the miniaturization and integration of a
broad range of functions. These functions could include combinations of electronics, microfluidics, microreactors,
microsensors and photonics.

Finally, we are again including a limited number of tabletop exhibits to provide the opportunity for those involved in
development and manufacturing to meet suppliers who support our industry. Tabletop exhibits will, as last year, be
located in the same room used for breaks and mealsto allow easy networking. To reserve aspace, visit www.imaps.org/
ceramics or contact Doug Paul (dpaul @imaps.org), 202-548-8712. Spaceis extremely limited, so reserve yours as soon
as possible.

The 2003 Conference on Ceramic Interconnect Technology has all of the ingredients for a successful meeting; please
join usin Denver on April 7-9.

Samuel J. Horowitz
General Chair



Tabletop Exhibition
“An opportunity to talk to industry leaders”

April 8-9, 2003

Only tabletop exhibits will be accepted.
Free standing exhibits will not be allowed at this event.

Tuesday - April 8 10 am - 7:30 pm (Exhibit Hours)
Lunch, Refreshment Breaks and a Reception/Buffet Dinner
will be held in the Exhibit Hall

Wednesday - April 9 10 am - 4 pm (Exhibit Hours)
Lunch & Refreshment Breaks will be in the Exhibit Hall.

For more information visit or contact:
Doug Paul, dpaul@imaps.org
202-548-8712

FLy UNITED AND SAVE $$$

Take 5% off any United, United Express or Shuttle by United
published fares, including First Class, in effect when tickets are
purchased, subject to all applicable restrictions, or take 10% off
applicable BUA, or like fares, in effect when tickets are pur-
chased 7 daysin advance. Reservations and scheduleinformation
may be obtained by calling the United Meetings desk at 1-800-
521-4041 and referencing Meeting | D #583IW.




Monday, April 7

REecisTRATION OPENS: 5 PM — 7:30 PM

OpPENING RECEPTION: 6:30 PM — 7:30 PM™

Tuesday, April 8

REGISTRATION: 6:45 AM — 7:30 PMm

CONTINENTAL BREAKFAST: 7 AM — 8 AM

ExniBiT Hours: 10 aMm — 7:30 Pm

OpPENING REMARKS: 8:15 am —8:30 am
DRr. SamueL HorowiTz, MIKE EHLERT & DR. DuaNE Dimos, CoNFERENCE CHAIRS

KEYNOTE PRESENTATIONS
8:30am-10am

TiTLE: INNOVATIVE APPLICATIONS WITH LTCC ForR AuTomoTive ECU’ s
SpPEAKERS: WALTER ROTHLINGHOFER & ULRICH GOEBEL, RoBERT BoscH GmeBH

TiTLe: EMBEDDED CoMPONENTS AND FuncTions INLTCC - ReviEw AND PROSPECT

SpPEAKERS: HEIKO THUST, TORSTEN THELEMANN, WALEED EHRHARDT, KARL-HEINZ DRUE, TECHNICAL UNIVERSITY OF ILMENAU;
JENS MULLER, MSE GmeH BERG

Break: 10 aM — 10:30 Am

Session TAL

PorTaBLE WIRELESS AND BLUETOOTH APPLICATIONS
10:30am—-12:30pm
CHaAIR: FReD BARLOW, UNIVERSITY OF ARKANSAS

DuaL Mobe SwitcH DupLEXER MobuLESs PAckaGep INLTCC
witH 3D FEM

Tosho Nishikawa, Toyo Corporation; Harufumi Mandai, Murata
Mfg.Co., Ltd.

DEVELOPMENT OF HIGH-FREQUENCY PRODUCTS FOR MANUFAC-
TURING USING A SYSTEM-IN-PACKAGE APPROACH

Andrew Cervin-Lawry, Paul Woo, Sukhi Binapal, Lisa\Woodward,
Tom Bernacki, Atin Patel, Kamal Ali, Cristian Miortescu, Gennum
Corporation

DesieN ConsIDERATIONS FOR HYBRID LTCC-RF-FILTERS
Jens Mueller, Micro Systems Engineering GmbH & Co.

LTCC Basep Stow WAVE FILTERS FOR WIRELESS AND
HANDHELD PrRoDUCTS
Fred D. Barlow, F. Magableh, A. Elshabini, University of Arkansas

SEssioN TA2

ASSEMBLY
10:30am—-12:30pm
CHAIR: PauL CoLLANDER, NokiA NETWORKS

INTERCONNECTION RELIABILITY STUDIES OF SoME CERAMIC
COMPONENTS AND THE INTRODUCTION OF THE RESULTS INTO
MTBF CALCULATIONS

Olli Samela, KlasAndersson, Jussi Sarkkad, Markku Tammenmaa,
Nokia Networks

THERMOMECHANICAL RESPONSES AND RELIABILITY OF LTCC
SOLDER ATTACHMENTS FOR WIRELESS APPLICATIONS
Chia-Yu Fu, Peter Vo, Motorola Labs.

Sipe-FiLL UNDERFILL FOR RF SAW PackAGING
Michael Chang, Brian Lu, Ken Wu, Tong Hsing Electronic Indus-
tries, Ltd.

OvermoLDED LTCC RF MobuLEs
Jicheng “ Jeff” Yang, Robert Darveaux, Adrian Federigan, Tony
Arellano, Amkor Technology

Lunch: 12:30 pm—1:30 Pm




Session TP1

FiBer OPTIC APPLICATIONS
1:30pm-3:30pm
CHAIR: ALAN Lyons, LUuceNT CORPORATION

ULTRA WiDE FrREQUENCY BAND CERAMIC PACKAGE AND
AsSEMBLY TECHNOLOGY

Yoshio Tsukiyama, Masato Shiobara, Masaya Hashimoto,
Sumitomo Metal Industries Ltd.

BroaDpBAND ELECTRICAL DESIGN AND MODELING OF PACKAGES
INTEGRATED IN LTCC-SUBSTRATES

Martin Nisznansky, Ch. Ziegler, L.-P. Schmidt, R. Hocke, O.
Wohlgemuth, University of Erlangen

TeLecom MEMS PackaciNG IN CERAMICS
DavidA. Ramsey, Nagesh R. Basavanhally, YeeL. Low, Lucent
Technologies/ Bell Laboratories

Session TP2
AUTOMOTIVE APPLICATIONS
1:30pm—-3:30pm
CHalrs: D. H. R. SArRMA & CARL BERLIN, DELPHI-DELCO
ELECTRONICS SYSTEMS

ScRrReeN PRINTED FEATURE Size CAPABILITIES
Daniel C. Hughes, Steve E. Ernster, Hybrid Screen Technol ogies,
Inc.

A HicH DeNsITY FLIP-CHIP INTERCONNECT TECHNOLOGY ON
MuLTILAYER CERAMIC SUBSTRATES FOR AUTOMOTIVE CONTROL-
LER APPLICATIONS

Carl Berlin, D.H.R. Sarma, Wayne A. Sozansky, Delphi-Delco
Electonics Systems

NEw ADVANCEMENTS IN HicH POWER SUBSTRATES FOR
AUTOMOTIVE APPLICATIONS
Keith Easler, KyoceraAmericalnc.

Break: 3 pm — 3:30 Pm

SessioN TP3

BROADBAND & BASE STATION APPLICATIONS
3:30pm-5:30pm
CHAIRS: JENS MUELLER, MicrRo SysTEMS ENGINEERING GMBH
& Co.; GEoRGE PassiopouLos, Nokia

PACKAGING AND INTERCONNECT FOR RF AND MICROWAVE
Paul Collander, Nokia Networks

INTEGRATED MULTILAYER MODULES USING MULTI-MIX® AND
GREEN TAPE™ LTCC MATERIALS

James L ogothetis, Merrimac Industries, Inc.; Daniel 1. Amey,
Timothy P. Mobley, DuPont Microcircuit Materials

LTCC TecHNOLOGY FOR HicH PERFORMANCE Low PoweR
BASE STATION APPLICATIONS

George Passiopoul os, Le Quang Dung, Kevin Lamacraft, Nokia
Networks

Ceramic TRIPLE-MoDE DELAY FILTER FOR CELLULAR BASE
STATION APPLICATIONS

William Wilber, Weili Wang, William Engst, Ricardo Espina, Radio
Freguency Systems

Session TP4
TesT AND MEASUREMENT
3:30pm-5:30pm
CHAIR: MicHAEL JAaNEzZIC, NIST

THE MEASUREMENT AND PRACTICAL SIGNIFICANCE OF COMPLEX
PERMITTIVITY AT MM-WAVE FREQUENCIES
Charles E. Free, University of Surrey

BroaADBAND PERMITTIVITY MEASUREMENTS OF DIELECTRIC
SuBSTRATES USING PLANAR TRANSMISSION LINES
Michael Janezic, Christopher Holloway, Dylan Williams, NIST

Four-PorT ON-WAFER MEASUREMENT OF COUPLED TRANSMIS-
sioN LINEs oN LTCC

Ch. Ziegler, M. Nisznansky, L.-P. Schmidt, R. Hocke, O.
Wohlgemuth, Universitaet Erlangen-Nuernberg

Using DerecT INFORMATION TO MANAGE LTCC YIELD AND
MANUFACTURING CosTsS
Benjamin Arnold, Midas Vision Systems

REecepTION: 6 PM — 6:30 PM

DINNER: 6:30 Pm — 7:30 Pm



Wednesday, April 9

REGISTRATION: 7 AM — 5 PMm

CONTINENTAL BREAKFAST: 7 AM — 8 AM

ExHiBIT Hours: 10 AM — 4 Pm

Session WAL

MATERIALS
8am—-10am
CHAIR: DaANIEL AMEY, DUPONT ELECTRONIC TECHNOLOGIES

FacTors AFFECTING CHARACTERISTICS OF THICK FiLM VOLTAGE
TuNABLE DIELECTRIC MATERIALS

Marion Ed. Ellis, Fredrick Duvall, Barry Treadway, Shawn Tang,
Elijah Underhill, Paratek Microwave

DieLecTriC MATERIAL AND WAVEGUIDE DEVELOPMENT FOR Low
TemPERATURE Co-FIRED CERAMICS

Michael T. Lanagan, Chiping Wang, Sayed-Khaled Rajab, Clive
Randall, Hsin-Cheng Chen, Kuen-Fwu Fuh, The Pennsylvania State
University

ConNsTRAINED SINTERED LTCC MATERIAL SYSTEMS FOR
INTERCONNECTS AND PACKAGES

Christopher R. Needes, Carl B.Wang, Michael F. Barker, PatriciaT.
Ollivier, Kenneth W. Hang, Yong Cho, Kenneth E. Souders, DuPont
Company

DEVELOPMENT OF INTEGRATED HiGH VALUE RESISTORS ON
NoOVEL SUBSTRATES

BruceA. Tuttle, David P. Williams, Walter Olson, Paul Clem, Sandia
National Laboratories; Bruce King, Michagl Renn, Optomec, Inc.

Break: 10 am

Session WA3

LTCC
10:30am—-12:30pm
CHAIR: MICHAEL LANAGAN, THE PENNSYLVANIA STATE
UNIVERSITY

CHARACTERIZATION AND CoNTROL OF Low TEMPERATURE Co-
FIrRe CErRAMIC (LTCC) SINTERING

Christopher B. DiAntonio, Kevin Ewsuk, Sandia National Labora-
tories

TRENDS IN LTCC PROCESSING
Dean Anderson, The Pennsylvania State University

THE Co-sINTERING OF LTCC MATERIALS
Terry J. Garino, Sandia National Laboratories

A MobDEL SYSTEM FOR INTERFACIAL REACTIONS IN LTCC
MATERIALS

Lawrence Cook, WinnieWong-Ng, Levin Levin, Peter Schenck,
Mark Vaudin, Julia Suh, NIST

Session WA2

DEesIGN SIMULATION AND MODELING
8am—-10am
CHAIR: JOHN GipPRICH, NORTHROP GRUMMAN CORPORATION

CompAcT STACKED TANDEM CoupLERINLTCC
Michael J. Lee, John W. Gipprich, Northrop Grumman Corporation

DesieN oF ComPACT MuLTI-LEVEL ViA-LEss BanDPASS FILTERS
WITH HIGHER HARMONIC SUPPRESSION
KaaGururajan, Raghu K. Settaluri, Oregon State University

MiNIATURIZED HiGH PERFORMANCE Low-PASS AND BANDSTOP
FILTERS FOR WIRELESS APPLICATIONS
Harish Peddibhotla, Raghu K. Settaluri, Oregon State University

DesieN oF MiNIATURISED RF FiLTers INLTCC
Sarmad Al-Tael, University College L ondon; George Passiopoul os,
Nokia Networks

—10:30 Aam

Session WA4

INTEGRATED PASSIVES
10:30am—-12:30 pm
CHAIR: WiLLIAM BorranD, DuPonNT ELECTRONIC
TECHNOLOGIES

MANUFACTURABILITY AND RELIABILITY OF TRIMMED BURIED
REsIsTors INLTCC

Waleed Ehrhardt, Heiko Thust, Technical University of limenau;
Jens Mlller, Micro Systems Engineering GmbH & Co.

DieLeECTRIC AND MAGNETIC MATERIALS FOR INTEGRATED
Passives

AlvinH. Feingold, Merrill Heinz, Richard Wahlers, Electro-Science
Labs, Inc.

HicH k LTCC SysTeEM FOR HiGH FREQUENCY APPLICATIONS
Yong S. Cho, Kenneth W. Hang, Carl B. Wang, Kenneth E. Souders,
Diptarka Majumdar, Daniel Amey, Christopher R. Needes, DuPont

PerrForMANCE oF Low-OHmic Co-FIRED BURIED RESISTORS IN
ABS TaPE
Michail Moroz, Ferro Corporation




LuncH: 12:30 pm — 1:30 Pm

Session WP1

Power AND THERMAL MANAGEMENT
1:30pm-3pm
CHAIR: W. Kinzy JONES, FLORIDA INTERNATIONAL UNIVERSITY

Micro HEAT EXCHANGER IN LTCC CERAMIC SUBSTRATES
Hari Adrulu, W. Kinzy Jones, Marc Zampino, Yangiug Liu, Florida
International University

LTCC Basep MEMS IMPINGEMENT COOLERS
Fred D. Barlow, Kuldeep Saxena, Victor Wang, Simon Ang, Aicha
Elshabini, University of Arkansas

LocALizep CHiP CooLING USING LTCC-EMBEDDED MINIATUR-

1zep FLuib Circuit
Michael Newton, Carol Gamlen, Brian Smith, Harris Corporation

SeEssioNn WP2
MEMS
1:30pm-3pm
CHAIR: RoBERT PooLE, SANDIA NATIONAL LABORATORIES

NovEL STRUCTURES IN CERAMIC INTERCONNECT TECHNOLOGY
Ken A. Peterson, Steve Rohde, Tim Turner, Bob Stokes, Adrian
Casias, SandiaNational Laboratories

CerAMIC PACKAGING FOR MEMS-BASED MICROSYSTEMS
Jonathan S. Custer, SandiaNational Laboratories

JoINING SMALL CoMPONENTS WITH REACTIVE MULTILAYER FoILS
Timothy P. Weihs, Omar M. Knio, Reactive NanoTechnologies

Break: 3 Pm — 3:30 Pm

Session WP3
NoVEL APPLICATIONS
3:30pm-5pm
CHAIR: STEVE DAI, MOTOROLA

loN MOoBILITY SPECTROMETERS FABRICATED IN Low TEMPERATURE Co-FIRED CERAMIC MATERIALS
Donald Plumleg, A.J. Moll, Boise State University; M. Tam, H. H. Hill, Washington State University - Chemistry Department

CeramMic-MEMS: SciENCE AND TECHNOLOGY
Rishi Rgj, L.-A. Liew, University of Colorado

MicrobiscHARGE ARRAYS IN CERAMICS AND SEMICONDUCTORS: A NEw FamiLy oF PHoToNic DEviceEs

J. Gary Eden, University of Illinois

ConcLuDING REMARKS: 5 Pv — 5:15 pPm



REGISTRATION FORM
REGISTER ON-LINE AT WWW.IMAPS.ORG/CERAMICS AND $AVE $50
CeramICc INTERCONNECT CONFERENCE - APRIL 7-9, 2003

0Dr. 0Mr. O0Ms IMAPS Member |D# ACerS Member |D#
First Name M.I. Last Name
Company/Affiliation Job Position

Address

City State Zip Country

Phone Fax Email

REGISTRATION FEES: EARLY REGISTRATION ENDS 3/7/03 PAYMENT

TeECHNICAL PROGRAM

(On or before 3/7) (After 3/7)
0 IMAPSACeSMember $00  $600
0 Non-member* %K $BH
*Nonmember feeincludesa 1 year IMAPS membership.
0 Spesker/Chair $350 50

REeGISTER ON-LINE AT WWW.IMAPS.ORG/CERAMICS AND $AVE $50

\WHIcH SocIETY ARE YOU A MEMBER OF?
0 IMAPSMember

0 ACerSMember

0 Member of both IMAPS and ACerS

0 NotaMember of either Society

ADDITIONAL PURCHASES
1] Spouse/Guest (meals only) $150 $150
0 Proceedings (IMAPSACerS Member Rate) $100 $100
0 Proceedings (Non-Member Rate) $160 $160
0 Book 0 CD
0 AddtoShipintheUS $7 $7
0 Addto Ship Overseas 5 $25
Tabletop Exhibits (April 8 & 9)
1] IMAPS/ACerS Member (Corporate/Org.) 50 $550
0 Non-member $550 $650
0 Yes wewill participateintheCD-ROM*  $50 $0

*Must be submitted electronically asa Word or PDF file
to Brian Schieman (bschieman@imaps.org) no later
than February 7, 2003. Visit www.imaps.org/ceramics
for detailed information.

Housing (Hotel Cut-offis Mar ch 7, 2003)

Housing Accommodations must be made directly to:
The Westin Hotel
1672 Lawrence Street
Denver, CO 80202
Phone: 303-572-9100; F: 303-572-7288
http://www.starwood.com/westin/index.html
When making reservation, pleasereference IMAPS.

Single/Double $165

The Westin Hotel reguires a deposit for the first night's room and tax to
hold your room. Deposit refunded if reservation is cancelled fourteen
(14) days prior to arrival. After which time, deposit is non-refundable.

Registration Fee:

$
Additional Purchases. $
Tabletop Exhibits: $

Total Payment Due: $

0 Enclosedisacheck payablein USfundsto IMAPS
0 Chargemy feesto:
0 Visall MasterCard I Discover I Amex [I Diners Club

Card# Exp.

Signature

Card billing address, if different from above: (required)

Mail this form with payment to: IMAPS * 611 2nd Street, NE * Washington, DC
20002-4909. For credit card transactions, register on-line: www.imaps.org; or
register by phone with your credit card by calling 202-548-4001; Fax: 202-548-
6115. Additional information? E-mail: IMAPS@imaps.org, or visit our web site:
http://www.imaps.org. Cancellations will be refunded (less a $50 processing
fee) only if written notice is postmarked on or before March 21, 2003. No
refunds will be issued after that date.

IMAPS Registration  Presorted
611 2nd Street, NE iy e
Washington, DC 20002-4909 ' PAID
"Return Service Requested" e,




