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THE 18th ANNUAL

ELECTRONIC MATERIALS
SYMPOSIUM

A One-DaySymposiumon ElectronicMaterials
FeaturingOutstandingAuthorities

in Their RespectiveFields

MARRIOTT HOTEL

GREAT AMERICA PARKWAY

SANTA CLARA, CALIFORNIA

Monday

March 26, 1990

7:30 A.M.

10:20

10:50

PROGRAM
Monday,March26, 1990

Marriott hotel

*4*44* **4* * *4* ****** ** *4*4* ***** ** ** *** *** * 4**** ** ** 4*4 *4*

7:30 Registration

MORNING SESSION (California Ballroom - Center)

SessionChair: Dr. Chiu H. Ting
Intel Corporation
SantaClara, CA

8:30 Welcoming Remarksand Introduction
Dr. John M. Pierce
National Semiconductor,SantaClara, CA

8:40 “Nanoelectronics:ProblemsandPromises.”
Dr. JohnRandall
Texas Instruments,Dallas,TX

9:30 “RecentAdvancesin ResistMaterials.”
Dr. C. Grant Willson
IBM Research,SanJose,CA

REFRESHMENTS(California Ballroom - Right)

“Progressin Controlling andUnderstandingSi/SiGe
Heterojunctionsfor High-SpeedBipolar Applications.”
Dr. Martin Scott
1-Iewlett-Packard,Palo Alto, CA

11:45 LUNCHEON (California Ballroom - Left)

12:20 The sixteenthannualRossTuckerAward

12:30 “Voyager: GrandTour of theSolarSystem.”
Dr. David Morrison
NASA AmesResearchCenter,Moffett Field, CA

AFTERNOON SESSION(California Ballroom - Ctr)

SessionChair: Prof. John E. Sanchez,Jr.
Universityof Californiaat Berkeley
Berkeley,CA

1:30 “[)iamond and CarbideDevices.”
Mr. Max N. Yoder
Office of Naval Research,Arlington, VA

2:15 ~“Mechanical Propertiesin DepositedThin Films.”
Dr. Masanori Murakami
IBM Research,Yorktown Heights,NY

3:00 REFRESUI\IENTS(California Ballroom - Right)

3:30 “Microstructural Mechanismsfor Failure in SolderJoints.”
Prof. John Morris
University of California, Berkeley,CA

4:15 “Reliable Gate L)ielectrics for FutureVLSI.”
Prof. ChenmingHu
University of California, Berkeley,CA

5:00 HOSTED COCKTAIL PARTY
(California Ballroom - Right)

***** **** *4* * *4* **** *4*44*4* *4*4*4*4*44* 4*4* **** ** *4*4*4 * *

** *44*4*4*4*4 * *4*44*4* ***** ** *4*4*4* ******** *4* *4*4*4* * ***

VENDOR’S SHOW(California Ballroom - Right)

8:00 - 5:00 Vendor’s Exhibits

GENERAL INFORMATION

The registrationto the Symposiumcoversadmissionto the Sym-
posium sessions, abstracts of the Symposium presentations,
luncheon,a vendor’sexhibit, and a partially hostedcocktail hour
following the Symposium.Beveragetokensfor the cocktail hour
will be availablein the vendor areaduring the afternoonsessions.
Physical limitations require that attendancebe limited to the first
400 registrants.

Costsfor the Symposium have been kept to a minimum to en-
courageattendance;A discountedregistrationfee is availableuntil
March 19, 1990 becauseof the lower costof handling preregistra-
tion and early arrangementscommitments.To reserveyour place
at theSymposiumand the luncheon,we urge you to registerearly
by mail, usingthe attachedform. No refundsof registrationfees
will be madeafterMonday,March 19, 1990.

During the Symposium, the sixteenth annual Ross N. Tucker
Memorial Awards will be presentedto two Bay Area studentsin
recognitionof excellencein research.

We are honoredto have Dr. David Morrison of the NASA Ames
ResearchCenteras our luncheonspeaker.Dr. Morrison will re-
count the odysseyof Voyagerculminating in the encounterwith
Neptune.

The Symposiumfeaturesa Vendor’sexhibit. Information and dis-
plays of new materials, processingequipment,and analytical in-
struments will be presented by representatives of the
manufacturers.

A partially hostedcocktail hour will follow the Symposiumpres-
entations. This providesan opportunity for informal discussions
with symposiumspeakers,vendors,and attendees.

Registration material and abstractsof the Symposium presenta-
tions will beprovided at the registrationbooth.

The opening sessionwill begin promptly at 8:30 A.M. Registra-
tion begins at 7:30 AM. The vendor areawill be available for
setupat7:00 A.M.

Furtherquestionsregardingthe Symposiumshould be directedto
Dr. John M. Pierce,National SemiconductorMIS E-100, P.O.
Box 58090,SantaClara,CA 95052-8090.(408) 721-7436.

ABOUT THE COVER

A scanningelectronmicrographof a Si-Si
1

— ~Ge~ heterojunction
bipolar transistor designedfor high-speed applications. (Photo
courtesyof Martin Scott, Hewlett-PackardLaboratories.)

Si/SiGeHeterojunctionBipolar Transistor.

I



ABOUT THE SPEAKERS

Prof. Chenming Hu received his B.S. degreefrom the Na-
tional TaiwanUniversity, andhis M.S. and Ph.D. in electrical en-
gineering from the University of California,Berkeleyin 1970 and
1973, respectively.From 1973 to 1976 he was an assistantprofes-
sor at MassachusettsInstitute of Technology. In 1976 he joined
the University of California, Berkeley,as professorof electrical
engineering and computer sciences. His present researchareas
include VLSI devices,hot electron effects, thin dielectrics,device
reliability, nonvolatile semiconductormemories,power semicon-
ductor devices, and GaAs devices. He has authored or co-
authoredtwo books and over 200 researchpapers.He is Director
of the JointServicesElectronicsProgramat Berkeley; an Honor-
ary professorof Beijing University, China; Board Chairmanof
EastSan FranciscoBayChineseSchool; anda Fellow of IEEE.

Prof. John \V. Morris, Jr. is at the Dept. of Materials Sci-
ence andMineral Eng., UC Berkeley,andis alsoProgramLeader,
Structural Materials, Center for Advanced Materials, Lawrence
Berkeley Laboratory. He was born in Birmingham, Alabama,
June7, 1943. He receiveda B.S. in Met. Eng. (1964) and an ScD
in Mat. Sc. (1969), both from MIT. He cameto Berkeley in 1971
after work at Bell Aerospace. His groupsresearchhas focussed
on the systematicdesignof engineeringmaterials,including alloy
steels,advanced aluminum alloys, and reliable interconnectsfor
electronic devices.Current researchis on the mechanismsof fa-
tigue of Pb-Sn solder contacts and the mechanisms of
electromigrationfailures in thin-film aluminumconductors. Pro-
fessor Morris group has graduatedmore than 25 PhD’s. His
awardsinclude the Hardy Gold Medal of the AIME, the Bradley
StoughtonTeachingAward of the ASM, the AT&T Foundation
Award of the ASEE, a Miller ResearchProfessorshipand a Dis-
tinguishedTeachingAward, UCB. He is the author or co-author
of morethan200 technicalpapers.

Dr. David Morrison is a planetaryscientist andChief of the
SpaceScienceDivision at NASA Ames ResearchCenter.He re-
ceivedhis Ph.D. in astronomyfrom Harvard University in 1969.
I-us previouspositionsinclude Professorof Astronomy and Vice
Chancellorfor Researchat the University of Hawaii, Director of
the 3-m IRTF telescopein Hawaii, and Deputy Administratorfor
SpaceScienceat NASA Headquarters.He is an Investigatoron
the Voyager, Galileo, and Comet Rendezvousmissions, and he
chairedthe NASA SolarSystem ExplorationCommittee. In the
past, he has been Presidentof the Astronomical Soc. of the
Pacific, Councilorof the AmericanAstronomicalSoc.,and Chair
of the Astronomy Sect,of theAAAS, and he currentlyserveson
several advisory committeesto NASA, NSF, and the National
Academyof Science.Morrison is theauthor of 8 books andmore
than 100 researchpapers.1-lis books include four undergraduate
textbooksin astronomyandplanetaryscienceandhis most popu-
lar publication is Cosmic Catastrophes,with Clark Chapman.An
asteroid,2410 Morrison, is also named after him.

Dr. \Iasanori Murakami receivedhis BS in 1966, his MS in
1968, and his PhD in 1971, all in materialssciencefrom Kyoto
University, Japan.He was a post-doctoralfellow at UCLA from
1971 to 1975. He joined the IBM ThomasJ. Watson Research
Center in 1975 andis currently a managerof Thin Film and Con-
tact MetallurgyGroup. He hasover 80 technicalpublicationsand
20 disclosuresin the areasof phasetransformationin Al alloys,
diffusion andmechanicalpropertiesin thin films, andreliability of
electrodematerialsusedin superconductiveJosephsonand GaAs
devices.He received the W. Hofman Memorial Award in 1982
from the International Lead Development Association, the Z.
Jeffries Award in 1982 and the Meritorious Honor Award in
1986, the latter both from theJapanInstitute of Metals.

Dr. ,John Randall joined Texas Instrumentsin 1985 and is a
member of the technical staff of the Advanced ConceptsBranch
of the SystemComponentsLaboratory in the Central Research
Laboratories.He is presentlyresponsiblefor microfabricationof
quantumeffect devices.Otherwork at TI hasconcernedmasked
ion beamlithography,including developmentandmodelingof ion
beam masks. At the U. of Houston he fabricated sub-tenth
micrometerstructures with e-beamand x-ray lithography to be
usedin an e-beammemory system. After receivinghis Ph.D., he
was at Lincoln Laboratory for threeand one-halfyears,involved
primarily with maskedion beamlithography,but alsoreactive ion
etching,x-ray lithography,low pressureCVD, and other micro-
fabrication techniques. Dr. Randallhaspublishedover40 papers.
He holds a B.S. in EE (1975), a M.S. in EE (1977), and a Ph.D.
in EE (1981), all from the University of Houston. He is a Mem-
ber of IEEE, AVS, andSPIE.

Dr. Martin P. Scott received his B.S. degree in Materials
Scienceand ME. from Rice University in 1976 and his Ph.D. in
Materials Sciencefrom Stanford University in 1980. He joined
HP Laboratoriesin 1981 wherehis researchfocussedon charac-
terizingcrystalline defectsin semiconductors,including in-situ ob-
servationsof dislocationsathigh temperatureusing synchrotron
radiation. His researchcontinuedin the characterizationof proc-
essing induceddefectswith an increasingemphasison the corre-
lation of defects to device propertiesin both silicon VLSI and
Ill-V applications.He is currently ProjectManagerof the Mate-
rials Characterizationgroup in Circuit TechnologyR&D where
he is also responsible for evaluating advancedepitaxy for high
performancebipolar applications.

Dr. C. Grant Wilison holds a Ph.D. in OrganicChemistry
from UC Berkeley(1973), a MS from San Diego State U. (1976),
and a BS from UCB. He is a memberof ACS,SPIE,AAAS, SPE
and Sigma Xi. He is a principaleditorof J Materials Researchand
is on theeditorialstaff of others.He was electedMemberat Large
and is on the Executive Committeeof the PolymericMaterials,
Sci. and Eng. Div. of the ACS. He cameto the IBM Research
Lab, in 1978 from UCSD, where he was Assist. Professor of
Chem. He is currently Manager of the Polymer Science and
Technology Function at the IBM Almaden ResearchCenter in
San Jose. Dr. Willson’s nearly 100 publications are in organic
chemistryincluding syntheticmethods,peptidehormonechemis-
try, radiationchemistryandresistmaterialsdesign.He is coauthor
of the books latroduction to Microlithography and Materialsfor
Microlithography and coinventor of more than 25 IBM patents.
He was electedIBM Fellow in 1985, has beenrecognizedwith the
Arthur K. Doolitle Award by the ACS, andin 1988 wasgiventhe
Alexandervon Humboldt SeniorAmericanScientistAward.

Mr. i~IaxN. Yoder is with theU.S. Office of Naval Research
where he supervisesR&D programsin semiconductormaterials,
materials growth techniques, electra-optical device structures,
pseudomorphicstructures,monolithic integratedcircuits, and ap-
plications to military electromagneticsystems.He currentlyman-
ages the SDIO Innovative Scienceand TechnologyInitiative in
diamond technology and is active in the managementof their
electro-opticalandSBIR programs. He receivedhis BSEEdegree
from PurdueU. and his MSE degreefrom GeorgeWashington
U. As a naval officer, he securedthe first Navy R&D funding in
microelectronicsin 1962 and achievedthe first microwaveacoustic
delay line exhibiting octave instantaneousbandwidth. Currently
he is pursuing new approachesto refractory semiconductors,
atomic layerepitaxy, and strainedlayer semiconductorstructures.
He haspublishedand presentedin SS materials, ohmic contacts,
praetersnnics,MMICs, and E:M sytemsapplications.I-Ie holds 19
patents. Mr. Yoder hasservedon numerousconferencecommit-
tees andis an active reviewerfor a numberof journals. He is a
memberof Eta KappaNu, Tau Beta Pi, and IEEE.

SYMPOSIUM CHAIR

JohnM. Pierce
NationalSemiconductorM/S E- 100
P.O.Box 58090
SantaClara, CA 95052-8090
(408) 721-7436

SY~IPOSIUMSPONSORS

NorthernCaliforniaSection of TMS
IEEE ElectronDevicesSociety,SantaClara Valley

Chapter

SYMPOSIUM SUPPORT
We are grateful to the following companieswhich pledged their
supportof this symposiumby the printing date of this program:

AG Associates JEOL, Inc.
Buehler Ltd. Nanometrics

Olympus Corp.
Dioncx Peak Systems
EG&G Princeton AppI Phys ProcessPhysicsInc.
Flexus Senii-Test
JamesBurden Assoc. Surface ScienceLabs

1990 RossTucker Award Recipients

(to be announced)

SYMPOSIUM COMMITTEE

KentCarey
Hewlett-Packard

DavidF. Kyser
Philips Research

JohnE. Sanchez,Jr.
University of Calif. Berkeley

MichaelE. Thomas
NationalSemiconductor

EugeneMeieran RobertL. Thornton
Intel

Aare Onton
IBM

FernandoPonce
Xerox

Lynn M. Roylance
Hewlett-Packard

Xerox
Chiu H. Ting

Intel
Caty Yang

SantaClaraUniversity
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