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The

NORTHERN CALIFORNIA
METALLURGICAL SECTION

of
AIME

presents

THE FIFTEENTHANNUAL

ELECTRONIC MATERIALS
SYMPOSIUM

A One-DaySymposiumon ElectronicMaterials
FeaturingOutstandingAuthorities

in Their RespectiveFields

MARRIOTT HOTEL

GREAT AMERICA PARKWAY

SANTA CLARA, CALIFORNIA

Monday

March 16, 1987

PROGRAM
Monday,March 16, 1987

MarriottHotel

7:30 Registration

MORNING SESSION(California Ballroom - Center)

SessionChair: Dr. JamesMcVittie
StanfordUniversity
Stanford,CA

8:30 WelcomingRemarksand Introduction
Dr. AareOnton
IBM AlmadenResearchCenter,SanJose,CA

8:40 “4 MbitdRAM TechnologyandCircuits.”
Dr. PallabChatterjee
TexasInstruments,Dallas,TX

9:30 “MicroelectronicPackagingApplicationsof Polymers.”
Dr. DonaldC. Hofer
IBM AlmadenResearchCenter,SanJose,CA

10:20 REFRESHMENTS(California Ballroom- Right)

10:50 “DataIntegrity in E
2

PROM’s.”
Dr. JohnCaywood
Xicor Corp.,Milpitas, CA

11:45 LUNCHEON (California Ballroom - Left)

12:20 ThethirteenthannualRossTuckerAward

12:30 “ReasoningaboutKnowledge.”
Dr. JosephHalpern
IBM AlmadenResearchCenter,SanJose,CA

AFFERNOONSESSION(California Ballroom - Ctr)

SessionChair: Dr. LynnM. Roylance
Hewlett-PackardLaboratories
PaloAlto, CA

1:30 “World ClassTechnologiesMean
World ClassManufacturingChallenges.”
Dr. Billy L. Crowder
IBM WatsonResearchCenter,YorktownHts., NY

2:15 “InterconnectionMaterialsandElectromigration.”
Dr. PaulA. Flinn
Intel Corporation,SantaClara, CA

3:00 REFRESHMENTS(California Ballroom - Right)

3:30 “Gaffiuni ArsenideonSilicon : ProgressandOpportunities.”
Dr. HadisMorkoc
Universityof Illinois (CSL), Urbana,IL

4:15 “ProcessConsiderationsin AdvancedBi—CMOS Technology.”
Mr. Antonio R. Alvarez
MotorolaSemiconductor,Mesa,AZ

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

VENDOR’S SHOW (CaliforniaBallroom - Right)

8:00 - 5:00 Vendor’sExhibits

GENERALINFORMATION

Theregistrationto theSymposiumcoversadmissionto the Sympo-
siumsessions,abstractsof the Symposiumpresentations,luncheon,
a vendor’sexhibit, anda partially hostedcocktail hourfollowing the
Symposium.Beveragetokensfor the cocktail hourwifi beavailable
in thevendorareaduringtheafternoonsessions.Physicallimitations
requirethat attendancebelimited to thefirst 400registrants.

Costsfor theSymposiumhavebeenkeptto a minimumto encourage
attendance.A surchargewill be requiredfrom thosewho do not
registerby March2, 1987,becauseof addedcostsfor arrangements
after that date. To reserve your placeat the Symposiumand the
luncheon,we urge you to registerearly by mail, using the attached
form. No refundsof registration feeswill bemadeafter Monday,
March2, 1987.

During the Symposium, thethirteenthannualRossN. Tucker Me-
morialAwardswill bepresentedto two BayAreastudentsin recog-
nition of excellencein research.

We arehonoredto haveDr. JosephHalpernof IBM Researchasour
luncheonspeaker.His talk describesprogressthat is beingmadeon
thephilosophicalbasisof distributedprocessing.In anenvironment
wheredevicetechnologyis becomingmore concernedwith simulat-
ing somefunctionsof humaninteffigence,we are sure the Sympo-
siumwill find thistopic relevant,informative, andentertaining.

TheSymposiumfeaturesa Vendor’sexhibit. Information and dis-
playsof new materials,processingequipment,andanalyticalinstru-
mentswill bepresentedby representativesof themanufacturers.

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

Registrationmaterialandabstractsof theSymposiumpresentations
will beprovidedattheregistrationbooth.

Theopeningsessionwill beginpromptly at8:30 A.M. Registration
beginsat7:30 A.M. Thevendor areawill be availablefor setupat
7:00 A.M.

Furtherquestionsregardingthe Symposiumshould be directedto
Dr. AareOnton, IBM ResearchK65/803, AlinadenResearchCen-
ter, 650 HarryRoad,SanJose,CA 95120-6099;(408) 927-2005.

ABOUT THE COVER

A cross-sectionof the 3-D trenchtransistorcross-pointcell in the
TexasInstruments4 Mbit dRAM. (Photocourtesyof TexasInstru-
ments.)

7:30A.M.



AI$UUI TI-IL SPEAKERS

Mr. Antonio R. Alvarez receiveda BEE and MSEE from the
GeorgiaInstituteof Technologyin 1978 and 1979, respectively.He
joined Motorola in 1979, working initially in linear technologyde-
velopment.This includedhigh voltage Bipolar-DMOSIC’s, Power
BIMOS, designrule generation,and processconsolidation.Since
1982, he has been working on advanced digital bipolar and
Bi-CMOS development and production implementation. Mr.
Alvarez hasauthoredor co-authoredpaperson low andhigh voltage
Bi-CMOS, application of statistical techniques,MOSFETphysics,
andI.C. materialandprocessingtechniques.

Dr. JohnCaywoodreceivedhis PhD in electrical engineering
from Caltechin 1969. Subsequentto this,heconductedresearchon
chargeconductionthroughorganiccrystalsat the Institute for Ap-
plied Physicsof theUniversityof Basel,Switzerland,andon metal-
semiconductorinteractions and molecular channeling at Caltech.
During employmentwith Texas Instruments,FairchildSemiconduc-
tor, and Intel he worked on CMOS and CCD development,
pseudostaticRAM design,andnon-volatilememoryreiabffity. Since
1981 hehasbeenwith Xicor, Inc. wherehehasbeenengagedwith
the developmentof reliable,high-densityE

2
PROM’s. At Xicor he

is currently Vice President,Technology, Reliability, and Quality
Assurance. He is a member of Sigma Xi, the Bohniische
PhysikalischeGesellschaft,andseniormemberof theIEEE.

Dr. Pallab Chatterjee receivedtheB.Tech.degreein electronics
and communicationengineeringfrom theIndian Institute of Tech-
nology,Kharagpur,India, in 1972,andtheM.S.E.E. andPh.D.de-
greesfrom the University of Illinois, UrbanaChampaign,in 1974
and 1976, respectively. His academicawardsincludethe President
of IndiaGold Medalfor curricularexcellenceand B.C. Roy Memo-
rial Gold medal for extracurricularexcellence.He joined TexasIn-
strumentsin 1976,working on CCD memoriesandstoragecells for
dRAM’s, modellingandfabricationof submicronMOS devices,and
devicescaling.He is responsiblefor the devicestructurenow used
in VLSI CMOS. Dr. Chatterjeewas electeda Texas Instruments
SeniorFellow in 1985 andis Vice PresidentCorporateStaff and
Directorof the SemiconductorProcessandDesignCenter.His re-
sponsibilitiesinclude developingVLSI ProcessandDesignTechnol-
ogy. His creditsincludemorethana hundredarticlesandmorethan
ten U.S. patents.He is a memberof the AmericanPhysicalSociety
and a Fellow of IEEE. He won the IEEE “Keys to the Future”
awardin 1984.

Dr. Bffly L. Crowder joined IBM asa ResearchStaff Member
at the IBM ThomasJ. WatsonResearchCenter in 1964. His initial
researchwas in material scienceproblemsassociatedwith Il-VT
semiconductors.From 1967 to 1974 heconductedresearchon ion
implantation and its applicationsto MOSFET devicesand high-
conductivity silicides. He transferredto GTD - EastFishkffl in
March 1982 to managethe advancedtechnology group for high
performancebipolar integratedcircuits and subsequentlybecame
programmanagerfor advancedsilicon productsin manufacturing.
He was appointedas IBM’s representativeto the Semiconductor
ResearchCorporation’s Technical Advisory Board in 1982 and
servedas Chairmanof the ManufacturingSciencesSubcommittee
for thepastthreeyears. He was appointedDirectorof Manufactur-
ing Researchof the ResearchDivision in February1986. Dr.
Crowderreceiveda B.S. degreein chemistryfrom Duke University
in 1957 anda Ph.D. in physicalchemistryfrom Cornell University
in 1962.

Dr. PaulA. I”linn receivedhisAB in 1948 andhisMS in Physics
in 1949 from ColumbiaUniversity, andhis ScDin Metallurgy from
MIT in 1952. His careerincludesfaculty andresearchappointments
atWayneState,WestinghouseResearchLaboratory,andCarnegie
Tech (now Carnegie-Mellon University), as well as visiting
professorshipsat the University of Nancy, France and at the
UniversidadeFederaldo Rio Grandedu Sol, Brasil. In 1971 here-
ceivedthe ArgonneUniversity AssociationDistinguishedAppoint-
mentat the ArgonneNationalLaboratory. He joined Intel in 1978
as a SeniorStaff Scientist.In 1984, he was selectedfor the Intel
Researcherin Residenceprogram,and spentthe year at Stanford
University as a Visiting Professor, investigating the mechanical
propertiesof thin films. In 1985 he was appointeda Consulting
Professorin the Materials Scienceand Engineeringdepartmentat
Stanford.His interestsinclude thepropertiesof metalanddielectric
films usedin multilevel interconnections,andthe fundamentalsof
electromigration.He is a memberof Phi Beta Kappa,TauBetaPi,
SigmaXi, AIME, AAAS, andis a Fellow of theAPS.

Dr. JosephHalpern receiveda B.Sc. in mathematicsfrom the
University of Toronto in 1975, and a Ph.D. in mathematicsfrom
HarvardUniversityin 1981. In between,hespenttwo yearsashead
of the mathematicsdepartmentat Bawku SecondarySchool in
Ghana.After a year asa visiting scientistatMIT, he joinedIBM in
1982. His major researchinterestsarereasoningaboutknowledge,
distributedcomputing,andlogics of programs.He organizeda con-
ferenceonTheoreticalAspectsof ReasoningAbout Knowledge,was
programchairmanfor the 5th ACM SIGACT-SIGOPSConference
on Principles of Distributed Computing, and is an editor of the
journal Informationand Control.Hecoauthoredthe paperwhich re-
ceived the MIT Publisher’sPrize for the bestpaperof the 1985
InternationalJointConferenceonArtificial Intelligence.

Dr. Donald C. Hofer receivedhis Ph.D. in Physical Chemistry
fromtheUniversityof California,Davisin 1967. After postdoctoral
work at the Universityof Illinois, Urbanaon high resolutionNMR
of solidshe joined faculty of the Universityof Arizona,Tucsonas
anAssistant Professorof Chemistry. In 1974 he joined IBM at
Poughkeepsie,NY and transferredto the ThomasJ. WatsonRe-
searchCenterin 1976. From 1976 to 1980hewasaresearchstaff
memberpursuing interestsin x-ray resists,masktechnology,and
alignmenttechniques.In 1980 he joined thetheIBM SanJoseRe-
searchLaboratoryin the areasof UV resistand lithographymodel-
ing,multilayerresists,andpolysilanechemistryandlithography. He
is currentlymanagerof theMemoryandLogicgroupin theDepart-
mentof PolymerScienceandTechnologyat theIBM AlmadenRe-
searchCenter. His presentresearchincludessynthesisandphysics
of polymersfor chip andelectronicpackagingapplications.

Dr. Hadis Morkoç received the BSEE and MSEE degreesin
1968and 1969, respectively,fromtheIstanbulTechnicalUniversity,
and the Ph.D. degreein 1975 from Cornell University. After one
yearof postdoctoralresearch,he joined theCentralResearchLab-
oratory of Varian Associatesin Palo Alto, California. In 1978 he
spenta year atAT&T Bell Laboratories,Murray Hill, New Jersey
beforejoining the Universityof Illinois in 1979. At Illinois he es-
tablishedthemolecularbeamepitaxyandhigh speeddeviceresearch
laboratory.His work hasfocussedon thescienceandtechnologyof
thin films and heterostructures,quantumwells and heterojunction
devices.He has,collaboratedextensivelywith university and indus-
trial laboratoriesacrossthe country. The researchresults of his
group andcollaboratorshaveappearedin some400 journalarticles.
Dr. Morkoc is a memberof APSanda fellow of IEEE.

1987 RossTuckerAward Recipients

To be announced

SYMPOSIUMCOMMITTEE

DouglasM. Collins Frank Perlaki
Hewlett-Packard Hewlett-Packard

RobertM. Fisher Dilip Rajdev
LawrenceBerkeley Consultant

VincentMarrello LynnM. Roylance
IBM Hewlett-Packard

JamesMcVittie KrishnaSaraswat
StanfordUniversity StanfordUniversity

EugeneMeieran RobertL. Thornton
Intel Xerox
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SYMPOSIUM CHAIR

Aare Onton
IBM ResearchK65/803
AlmadenResearchCenter
650Harry Road
SanJose,California 95120-6099
(408) 927-2005

SYMPOSIUM SUPPORT

We are grateful to the following companieswhich pledged their
supportof thissymposiumby theprintingdateof this program:
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AG Associates
Automated Wafer Sys.
BuehlerLtd.
Carson Optical
GE/Quartz Products
JEOL Inc.
Kevex Corp.
MicroscopeWest

Nissei SangyoAmerica Ltd.
P-E/PhysicalElectronics
ProcessPhysicsInc.
Semivack
SoleconLaboratories
SurfaceScienceLabs Inc.
TechnicalInstrumentCo.
USInc.


