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The

NORTHERN CALIFORNIA
METALLURGICAL SECTION

of
AIME

presents

THE SIXTEENTHANNUAL

ELECTRONICMATERIALS
SYMPOSIUM

A One-DaySymposiumon ElectronicMaterials
FeaturingOutstandingAuthorities

in Their RespectiveFields

MARRIOTT HOTEL

GREAT AMERICA PARKWAY

SANTA CLARA, CALIFORNIA

Monday

March 28, 1988

PROGRAM

Monday,March28, 1988

Marriott Hotel

7:30 Registration

MORNING SESSION(California Ballroom- Center)

SessionChair: Dr. Kent Carey
Hewlett-PackardLaboratories
Palo Alto, CA

8:30 WelcomingRemarksandIntroduction
Dr. JamesP. McVittie
StanfordUniversity,Stanford,CA

8:40 “Epitaxial Growthof Silicon-GermaniumHeterojunctions
Using theLimited ReactionProcess.”
Prof. JamesGibbons
StanfordUniversity,Stanford,CA

9:30 “AIGaAs/GaAsHeterojunctionBipolarTransistorTechnology.”
Dr. PeterAsbeck
Rockwell,ThousandOaks,CA

10:20 REFRESHMENTS(CaliforniaBallroom - Right)

10:50 “ErasableOpticalStorageMedia.”
Dr. Martin Chen
IBM Research,SanJose,CA

11:45 LUNCHEON(California BallroQm - Left)

12:20 The thirteenthannualRossTuckerAward

12:30 “Learningin NeuralNetworks.”
Prof.DavidRumeihart
StanfordUniversity, Stanford,CA

AFTERNOONSESSION(California Ballroom- Ctr)

SessionChair: Dr. HughGrinolds
Hewlett-PackardLaboratories
PaloAlto, CA

1:30 “High-TemperatureSuperconductingMaterials.”
Dr. EdwardEngler
IBM Research,SanJose,CA

2:15 “SelectiveMetalDepositionfor PlanarizedContacts.”
Dr. Chiu Ting
Intel Corporation,SantaClara,CA

3:00 REFRESHMENTS(CaliforniaBallroom - Right)

3:30 “WaferScaleIntegration/Packaging.”
Prof. FabianPease
StanfordUniversity, Stanford,CA

4:15 “Nanofabrication.”
Prof.EdwardWolf
Cornell University,Ithaca,NY

5:00 HOSTEDCOCKTAIL PARTY
(CaliforniaBallroom - Right)

VENDOR’S SHOW (California Ballroom- Right)

8:00 - 5:00 Vendor’s Exhibits

GENERAL INFORMATION

Theregistrationto theSymposiumcoversadmissionto the Sympo-
sium sessions,abstractsof theSymposiumpresentations,luncheon,
a vendor’sexhibit, andapartially hostedcocktail hourfollowing the
Symposium.Beveragetokensfor thecocktail hourwill be available
in thevendorareaduringtheafternoonsessions.Physicallimitations
requirethat attendancebe limitedto thefirst 400registrants.

Costsfor theSymposiumhavebeenkeptto a minimumto encourage
attendance.A surchargewill be requiredfrom thosewho do not
registerby March 21, 1988, becauseof addedcosts for arrange-
mentsafter that date.To reserveyour placeat theSymposiumand
the luncheon,we urge you to registerearly by mail, using the at-
tachedform. No refundsof registrationfees will be made after
Monday, March21, 1988.

During the Symposium,the thirteenthannualRossN. TuckerMe-
morialAwardswill bepresentedto two BayAreastudentsin recog-
nition of excellencein research.

We arehonoredto have Prof.David Rumelhartof StanfordUniver-
sityasourluncheonspeaker.His talk describesprogressthatis being
madein thedevelopmentof learningalgorithmsfor neuralnetworks.

The Symposiumfeaturesa Vendor’s exhibit. Information and dis-
playsof newmaterials,processingequipment,andanalyticalinstru-
mentswill bepresentedby representativesof themanufacturers.

A partially hostedcocktail hour will follow theSymposiumpresen-
tations. This providesan opportunityfor informal discussionswith
symposiumspeakers,vendors,andattendees.

Registrationmaterial andabstractsof the Symposiumpresentations
will beprovidedat theregistrationbooth.

The openingsessionwill beginpromptly at 8:30 A.M. Registration
beginsat7:30 A.M. The vendorareawill beavailablefor setupat
7:00 A.M.

Furtherquestionsregardingthe Symposiumshould be directed to
Dr. JamesP. McVittie, Centerfor IntegratedSystemsRm 133,
StanfordUniversity,Stanford,CA 94305-4070.(415) 725-3640.

ABOUT THE COVER

Micromachinedcantileversfor chip-to-substratecontactsin anex-
perimentalhigh-densitypackagingstructure.Thesecantileversfab-
ricatedby S. HongandJ. L. Bravman,usingorientationdependent
etchingandcontrolledstressmetalization,maybeableto providea
reversible,compliant contact array that would allow one thousand
pin-outs around a l0mmx 10mm chip. (Photo courtesyof Prof.
FabianPease,StanfordUniversity)

CantileverMicrocontacts.
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ABOUTTHE SPEAKERS

Dr. PeterAsbeckattendedMIT, wherehereceivedtheB.S.and
Ph.D. degreesin 1969 and 1975, respectively,both from the Elec-
trical EngineeringDepartment.His thesis researchdealt with the
preparationandphysics of PbSehomojunctionlasers.Prior to join-
ing Rockwell International, he worked at Philips Laboratories,
Briarcliff Manor, NY, wherehe wasconcernedwith thecharacter-
ization, physics and applications of (Ga,Al)/As/GaAs double
heterostructurelasers. In 1978,Dr. Asbeckjoined Rockwell Inter-
national Science Center. As part of the GaAs IC activity, he
undertookextensivestudiesin ion implantationandrelatedprocess-
ing in GaAs.He investigatedthe diffusionof Cr in GaAs,andhas
studied the relationship betweenimplant behaviorand substrate

characteristics. He is presentlyprojectleaderfor theheterojunction
bipolar transistorprojectsat Rockwell, active in the designof ex-
perimentsfor new high-speeddevicestructuresand circuits. Dr.
Asbeckis a memberof IEEE and the American PhysicalSociety.
He is the author of numerouspublicationsin the field of compound
semiconductors.

Dr. Martin Chen receivedhis Ph.D. in applied physics from
Caltech in 1977. Sincejoining the AlmadenResearchCenterof
IBM Researchin 1978,hehasengagedin researchin reactiveplasma
etchingand, since1980, in opticalrecordingmedia. He is currently
managerof the OpticalStorageStudiesprojectwhich is concerned
with recordingphysics and measurementtechniquesof optical re-
cording.

Dr. Edward M. Engleris seniormanagerof Materials Science
at IBM’s AhnadenResearchCenter. Hejoined IBM in 1973 after
receivinghis PhD degreein chemistryat PrincetonUniversity. In
1979-80he wasappointedTechnicalAssistantto IBM’s Chief Sci-
entist and Vice President,Dr. Lewis Branscomb. Dr. Englerhas
receivedthreeIBM OutstandingTechnicalAchievementAwardsfor
his research,and is author of over 100 technicalpublicationsand
over twenty patentsin the areaof advancedelectronicmaterials.
He currently heads the high temperature superconductor research
effort atAhnaden. His specificresearchinvolvesthe explorationof
new superconductingmaterials,andthe relationshipof process-ing
andstructureto superconductivity.

Prof.JamesF. GibbonsreceivedhisBachelorof ScienceDegree
in EE from NorthwesternUniversity in 1953 andhis Ph.D. from
StanfordUniversity in 1956. He spenta year as FulbrightFellow
atCambridgeUniversityandreturnedin 1957to Stanfordto join the
EE faculty. He becameprofessorin 1964, Reid WeaverDennis
Professorof EE in 1983, andDeanof the Schoolof Engineeringin
1984. His professionalcareerhas included outstandingwork in
undergraduateteaching,in research,andasaneducationinnovator.
His awardsinclude: the WesternElectricFundAward for Excel-
lencein Teaching,1975; NorthernCalifornia SolarEnergyAssoci-
ation Award for OutstandingAchievement, 1975; Tau Beta Pi
Award for OutstandingUndergraduateEngineeringTeaching,1976;
Texas InstrumentsFounder’s Prize, 1982; OutstandingAlumni
Award from NorthwesternUniversity, 1985; andtheIEEE Educa-
tion Medal for outstandingcontributionsto education,1985. Pro-
fessor Gibbons’ researchinterests are in semiconductordevice
analysis,processphysics, and solar energy. He has directedthe
thesisresearchfor 50 Ph.D.studentsand 6 Engineer’sdegreecan-
didates.He hasbeenauthor or co-authorof 3 textbooksin semi-
conductorelectronics,3 researchmonographson ion implantation
andbeamprocessingof semiconductorsandhaspublishedover 200
papers. He is a Fellow of the IEEE, a memberof the National
Academy of Engineering,National Academyof Scienceand the
SwedishAcademyof EngineeringScience.

Prof. FabianPeasereceivedhis BA and PhD degreesin 1960
and 1964 fromCambridgeUniversity.His PhDresearchwason high
resolutionscanningelectronmicroscopy.From 1964 to 1967 hewas
on thefaculty atU. C. Berkeleyandcontinuedto researchscanning
electron microscopy. From 1967 to 1971 he was at Bell Labs,
Holmdel, N.J. researchingthedigital encodingof televisionandthen
transferredto MurrayHill wherehewas responsiblefor developing
materialsand processesfor electronbeamlithography.Since1978
hehasbeenProfessorof ElectricalEngineeringatStanfordUniver-
sity researchingthe techniquesandapplicationsof microfabrication;
this hasincludedboth high resolutionlithographyandhigh-density
packagingof VLSI systems.

Prof. David E. Rumelhart received his Ph.D. degreefrom
Stanford University in MathematicalPsychologyin 1967. He was
Assistant,Associate,andFull ProfessoratUniversity.of California,
SanDiego in Psychologyfrom 1967-1987atwhich time hemoved
to StanfordUniversity as a Full Professorin Psychology.While at
SanDiegohewasa co-founderof theInstituteof CognitiveScience.
He has worked as a Cognitive Scientist building computational
models of humanintelligencethroughmost of this time. During the
last 10 yearsProfessorRumelharthasconcentratedon thedevelop-
ment of brain-style” or “neurally inspired” computationalarchi-
tectures.He was co-authorof a two-volumework on this topic
entitled, “Parallel Distributed Processing: Explorations in the
Microstructureof Cognition,” whichhasplayedanimportantrole in
thepopularizationof work on neuralnetworks. Hewasa recentre-
cipientof a MacArthur FoundationFellowshipfor his work on this
andrelatedtopics.

Dr. ChinH. Ting receivedhis B.S.E.E.from U. C. Berkeleyand
his Ph.D. from StanfordUniversity.Since1961 he workedfor the
IBM CorporationatSanJose,California, EastFishkill, New York,
andYorktown Heights,New York, on electronbeamlithography,
bipolarandMOS integratedcircuitprocessingtechnologies,E-beam
Mask and magneticbubble devicefabrication. Since 1981 hehas
beenemployedby Intel CorporationatSantaClara, Californiaasa
ProgramManager/Sr.Scientist in the Technology Development
Group. He is leading a group working on a variety of advancedin-
tegratedcircuitprocessingtechnologies,with emphasisonadvanced
lithographyandmultilayerinterconnection.

Prof. Edward D. Wolf receivedhis Ph.D. degreein physical
chemistryfrom Iowa State University anddid postdoctoralstudies
atPrincetonUniversity. He joined theRockwell InternationalSci-
ence Center,ThousandOaks, CA, in 1963, studyingabsorption,
diffusion,surfacereactions,and work function lowering of cesium
fluoride on tungstenby field emissionmicroscopy.In 1965he joined
HughesResearchLaboratories,Malibu, CA, wherehedesignedand
built anU}IV low energy(0-lkeV) scanningelectronmicroscopefor
thestudy of electronbeaminteractionswith solid surfaces.During
part of 1968, Dr. Wolf studied scanningelectronmicroscopywith
Prof. ThomasE. Everhart. Later he led a team in new high-
resolutionscanningelectronbeamtechniquesfor diagnosticsandfor
computercontrolledscanningelectronbeamlithographyandfinally
held simultaneously the positionsof Senior Scientist and Head,
Electron BeamSurfaceDevice Physics. In 1976, he co-organized
the first Gordon Conferenceon the Chemistry and Physics of
Microstructure Fabrication. Currently Dr. Wolf is Professorof
ElectricalEngineeringandDirector of theNationalNanofabricatio

9
Facility (NNF) at Cornell. •Dr. Wolf is theauthorof severalbook
chaptersand more than one-hundred-fiftypapers,holdsthreepat-
ents, andhasthreepatentspending.He is a fellow of IEEE and a
memberof the BohmischePhysicalSociety, AmericanPhysicalSo-
ciety, American VacuumSociety,andthe ElectronMicroscopy So-
ciety of America.

SYMPOSIUM SUPPORT

We are grateful to the following companieswhich pledged their
supportof this symposiumby theprintingdateof this program:

Olympus
P-E/PhysicalElectronics
ProcessPhysicsInc.

1988 RossTuckerAward Recipients

Yu-ChongTai
Departmentof EE/CS,UC Berkeley

PeterB. Griffin
Departmentof ElectricalEngineering,Stanford

SYMPOSIUM COMMITTEE

KentCarey
Hewlett-Packard

Hugh Grinolds
Hewlett-Packard

DavidF. Kyser
PhilipsResearch

EugeneMeieran

Frank Perlaki
Hewlett-Packard

JohnM. Pierce
National

LynnM. Roylance
Hewlett-Packard

KrishnaSaraswat

Aare Onton
IBM

Intel StanfordUniversity
RobertL. Thornton

Xerox

SYMPOSIUM CHAIR

JamesP. McVittie
Centerfor IntegratedSystems,Rm 133
StanfordUniversity
Stanford,California 94305-4070
(415) 725-3640
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ASM Inc.
BuehlerLtd.
CharlesEvansAssoc.
Griot/Gaertner
JEOLInc.
Kevex Corp.
MicroscopeSystems
MicroscopeWest

SoleconLaboratories
Sumitronics
SurfaceScienceLabsInc.
TechnicalInstrumentCo.
Tylan

Nissei SangyoAmericaLtd. US Inc.


