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The

NORTHERN CALIFORNIA
METALLURGICAL SECTION

of
AIME

presents

THE FOURTEENTHANNUAL

ELECTRONIC MATERIALS
SYMPOSIUM

A One-DaySymposiumon ElectronicMaterials
FeaturingOutstandingAuthorities

in Their RespectiveFields

MARRIOTT HOTEL

GREAT AMERICA PARKWAY

SANTA CLARA, CALIFORNIA

Monday

March 24, 1986

Monday,March24, 1986

Marriott Hotel

* * **** * .$ **** * * * * * ***** * ** *** *** * ** ** ****** **** ** *** * * *** * * **

7:30 Registration

MORNING SESSION(California Ballroom - Center)

SessionChairman: Dr. RobertL. Thornton
XeroxPaloAlto ResearchCenter
PaloAlto, CA

8:30 WelcomingRemarksand Introduction
Dr. DouglasM. Collins
Hewlett-PackardLaboratories,PaloAlto, CA

8:40 “A Reviewof TechnicalTrendsin High-Density
MemoryDevelopment.”
Dr. Yoshio Nishi
ToshibaCorporation,Kawasaki,Japan
presentlywith: Hewlett-PackardCo., PaloAlto, CA

9:30 “SubmicronTransistorDesignfor VLSI CMOSTechnology.”
Dr. Kit M. Cham
Hewlett-PackardLaboratories,PaloAlto, CA

10:20 REFRESHMENTS(California Ballroom - Right)

10:50 “Silicon MaterialsScienceandTechnology.”
Dr. JohnR. Carruthers
Intel Corp.,SantaClara, CA

11:45 LUNCHEON (California Ballroom- Left)

12:20 RossTuckerAward

12:30 “Unveiling theSeaFloor - NewViews of
OffshoreCalifornia.”
Dr. Michael E.Field
USGS,MenloPark,CA

AFFERNOON SESSION(CaliforniaBallroom - Ctr)

SessionChairman: Dr. AareOnton
IBM AlmadenResearchCenter
SanJose,CA

1:30 “ScanningTunnelingMicroscopy.”
Dr; Shirley Chiang
IBM AlmadenResearchCenter,SanJose,CA

2:15 “OrganometallicVaporPhaseEpitaxy.”
Prof.GeraldB. Stringfellow
Universityof Utah,Salt LakeCity, UT

3:00 REFRESHMENTS(CaliforniaBallroom - Right)

3:30 “LaserAssistedPatterningof MicroelectronicMaterials.”
Dr. RobertJ. von Gutfeld
IBM WatsonResearchCenter,Yorktown Hts, NY

4:15 “Metals andSilicidesfor InterconnectionsandContacts.”
Prof. KrishnaSaraswat
StanfordUniversity,Stanford,CA

5:00 HOSTEDCOCKTAIL PARTY
(CaliforniaBallroom - Left)

* * **** ** *** * * *** * *** ** ** * ***** * * ** ***** *** ** ** **** *** * ** * **

VENDOR’S SHOW(California Ballroom - Right)

8:00- 5:00 Vendor’sExhibits

GENERALINFORMATION

The registrationto the Symposiumcoversadmissionto the Sympo-
sium sessions,extendedabstractsof the Symposiumpresentations,
luncheon, a vendor’sexhibit, and a partially hostedcocktail hour
following the Symposium.Two tokensare includedin the registra-
tionenvelope.Physicallimitationsrequirethatattendancebelimited
to thefirst 400 registrants.

Costsfor theSymposiumhave beenkept to a minimum to encourage
attendance. A surchargewill be requiredfrom those who do not
registerby March 10, 1986, 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 registration feeswill be made after
Monday,March10, 1986.

DuringtheSymposium,thetwelfthannualRossN. TuckerMemorial
Awardwill bepresentedto a BayAreastudentin recognitionof ex-
cellencein research.

We arehonoredto haveDr. Michael E. Fieldof theU.S. Geological
Surveyas our luncheonspeaker.His talk will describethefruits of
new imaging technology applied to the underwaterCalifornia
coastline.

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

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

Registration material and extendedabstractsof the Symposium
presentationswill beprovided at theregistrationbooth.

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

Furtherquestionsregardingthe Symposiumshould be directedto
Dr. DouglasM. Collins, Hewlett-PackardLaboratories,1501 Page
Mill Road,Bldg. IU, PaloAlto, CA 94304;(415) 857-4673.

ABOUT THE COVER

A high-resolutionscanningelectrontunnelingmicrograph(STM) of
thesurfaceof graphitic carbon.The featuresdetectedare surface
carbonatomsspacedat2.45 A.

2.45A
ScanningTunnelingMicrographof Graphite.
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ABOUT THE SPEAKERS

Dr. JohnR. Carruthersreceivedhis BS degreein Metallurgical
Engineeringfrom the Universityof Torontoin 1959,his MS degree
from LehighUniversity,andhis PhD from theUniversityof Toronto
in Materials Science and Engineeringin 1966. He worked as a
memberof the TechnicalStaff at Bell Laboratoriesin Allentown,
PA from 1959 to 1963 on semiconductorcrystalgrowth andchar-
acterizationanddevelopedthebasicmodelsfor convectionandseg-
regationphenomenaduringtheCzochralskigrowthof silicon. From
1967 to 1977, Dr. Carruthersworked for Bell Laboratories in
Murray Hill, NJ on problemsof oxide crystalgrowth. In 1975, he
was appointedHeadof the Glassand CrystalGrowth Department,
responsiblefor glassfiber R&D for opticalcommunications.In 1977
he joined NASA in Washington,DC asDirector of the Materials
Processingin Spaceprogramandfrom 1981 to 1984 hemanagedthe
MaterialsCharacterizationGroupatHewlett-PackardLaboratories.
In 1984, Dr. Carruthersjoined Intel Corporationwherehe is cur-
rentlythe Managerof ComponentsResearch.

Dr. Kit M. Cham was bornin HongKong. He receivedhis PhD
degreein applied physics from theDepartmentof Engineeringand
Applied Science,Yale University in 1980. Sincethen he hasbeen
with theHewlett-PackardLaboratoriesin Palo Alto, California. He
is currentlyinvolved in thedevelopmentof submicronCMOS tech-
nology. He hascoauthoreda book titled, Computer-AidedDesignand
VLSI Device Development. He is authororcoauthorof 28 papersin
thearea of devicephyiscs, transistordesign,and processdevelop-
ment.

Dr. Shirley Chiangreceivedher A.B. degreesummacumlaude
in physics from HarvardUniversity in 1976. After doing research
using infrared emissionspectroscopyto study adsorbateson sur-
faces, she received her Ph.D. in physics from the University of
California, Berkeley,in 1983. Shejoined the researchstaff at the
IBM SanJoseResearchLaboratoryin 1983,whereshehasbuilt an
ultrahighvacuumscanningtunneling microscope(STM) which has
samplesinterchangeablein situ with a surfaceanalysissystem. Her
current researchinterestsinclude the useof the STM to studythe
relationshipof surface structureto the chemical propertiesof re-
constructedsemiconductorand metal surfaces,metallic thin films,
andadsorbateson metals. Sheis a memberof theAmericanPhysical
SocietyandtheAmericanVacuumSociety.

Dr. Michael E. Field is a marine geologist with the U.S.
Geological Survey (U.S.G.S.) in Menlo Park, CA. He joined the
U.S.G.S.in 1975 following his work asa researchgeologistwith the
U.S. Army Corps of EngineersCoastalEngineeringResearchCen-
ter. Dr. Field waseducatedattheUniversityof Delaware(BS), Duke
University (MS), and GeorgeWashingtonUniversity (PhD). His
studieshave focusedon activemarineprocessesaroundtheborders
of continents,especiallythosesuchaslandslides,earthquakes,and
gasseepsthat may posehazardsto offshoreactivities. In 1982, Dr.
Field spenta year in Australiaas an advisor for offshorestrategic
minerals and in 1984 began working with the Spanish in the
MediterraneanSea.Dr. Field is an assistanteditorof the Journalof
SedimentaryPetrology, serveson the editorial board of Marine
Geology,andis a visiting lecturerin sedimentologyat theUniversity
of California atBerkeley.

Dr. Yoshio Nishi receivedhis BS andPhD degreesin metallurgy
andelectronicengineeringfrom WasedaUniversityandtheUniver-
sity of Tokyo, Japan,respectively. He joined ToshibaR&D Center
in 1962 where he worked in silicon materials, processes,device
physics researchand development. From 1968 to 1969 he was a
researchassociateatStanfordElectronicsLabs,Stanford,CA. After

returningto Toshiba,he wasin chargeof VLSI R&D, mainly looking
at implementationof VLSI memoriesstarting from 64 kb to 1 Mb.
In 1986,he joined Hewlett-PackardLaboratoriesasDirectorof the
Silicon ProcessLaboratory. He is alsoa ConsultingProfessorof
Electrical Engineeringat StanfordUniversity. He is a member of
JapanSocietyof Applied Physics,a seniormemberof IEEE, anda
memberof theElectrochemicalSociety.

Prof. KrishnaC. SaraswatreceivedtheBE degreein electron-
ics andtelecommunicationsin 1968 from Birla Institute of Technol-
ogy and Science,Pilani, India, and the MS and PhD degrees in
Electrical Engineering in 1969 and 1974, respectively, from
StanfordUniversity.He workedatTexasInstruments,Dallas,Texas
from 1969 to 1970, andsince thenhas beenwith StanfordUniver-
sity, wherehe is presentlyProfessorof Electrical Engineering(Re-
search)andDirector of the Centerfor Researchon Manufacturing
Sciencefor VLSI. At Stanfordhe hasworkedon problemsrelated
to thephysics andtechnologyof silicon devicesandintegratedcir-
cuits. He is currentlyinvolvedin researchon manufacturingscience
andtechnologyfor VLSI. His interestsincludemultilayer intercon-
nections,ohmic contactsto shallow junctions,ultrathin dielectrics
for submicronMOS gates,processmodeling,andequipmentmodel-
ing. Prof. Saraswatis a seniormemberof IEEE, memberandcoun-
cillor of the northern California section of the Electrochemical
Society, andmemberof Sigma Xi. He hasauthoredandcoauthored
over 100technicalpapers.

Prof. Gerald B. Stringfellow receivedhis PhD degreein Ma-
terialsSciencefrom StanfordUniversity after receivinghis BS de-
gree in CeramicEngineering from the University of Utah. From
1967 to 1980 he was with Hewlett-PackardLaboratoriesin Palo
Alto. in 1979hespent6 monthsattheMaxPlanckInstitutefor Solid
State Physicsin Stuttgart,WestGermanyasa Von Humboldt U.S.
SeniorScientist.Since1980 he hasbeenProfessorof Materials Sci-
enceandEngineeringand ElectricalEngineeringat the University
of Utah in Salt Lake City. During thelast 18 yearshis researchin-
terests have centered on the Ill/V semiconductors,especially
ternaryandquaternaryalloys. His interestsincludethe fundametal
thermodynamicsof mixing, epitaxial techniquesfor alloy growth,
andtheir electricalandoptical properties.He haspublishedapprox-
imately 100 papers. Recently he has concentratedon the
organometallicvapor phaseepitaxial (OMVPE) techniquefor the
growth of high band gap alloys such as AlGaInP, and the
thermodynamicallymetastable,small gand gap alloys such as
GaInAsSb.

Dr. Robert J. von Gutleld receivedhis physics degreesfrom
QueensCollege(BS) 1954, ColumbiaUniversity (MA) 1957, and
New York University (PhD) in 1965. In 1957 he joined Sperry
Gyroscopeto work on the designof electronbeamsfor travelling
wave tubes.Since 1960 he has workedat the IBM ThomasJ.
WatsonResearchCenterin Yorktown Heights,NY on a variety of
subjectsutilizing lasersandstudyingtheir interactionswith materi-
als.His mostrecentwork hasconcentratedon laserenhancedplating
and etching for masklesspatterning.Drs. von Gutfeld and L. T.
Romankiw received the 1984 Research Award from the
ElectrodepositionDivision of the ElectrochemicalSociety for as-
pectsof this work. Dr. von Gutfeld is a memberof the American
Societyfor NondestructiveTestingandtheElectrochemicalSociety.
He is a fellow of the American Physical Society and presentlyis
Chairmanof the American Physical Society, New York State Sec-
tion.

CONFERENCESUPPORT

We are greatful to the following companieswhich pledgedtheir
supportof this symposiumby theprinting dateof this program:

AshlandChemical SurfaceScienceLaboratories
Kevex Corp. TechnicalInstruments
MicroscopesWestInc. Union Carbide/LindeDiv.

1986 RossTucker Award Recipient

To be announced

CONFERENCECOMMITTEE

MichaelDeal FrankPerlaki
StanfordUniversity Hewlett-Packard

RobertM. Fisher Kurt Petersen
LawrenceBerkeley NovaSensor

A. Joshi Dilzp Rajdev
Lockheed GTE

VincentMarrello LynnM. Roylance
IBM Hewlett-Packard

JamesMcVittie Krishna Saraswat
StanfordUniversity StanfordUniversity

EugeneMeieran RobertL. Thornton
Intel Xerox

Aare Onton
IBM

CONFERENCE CHAIRMAN

DouglasM. Collins
Hewlett-PackardLaboratories
1501 PageMill Road,Bldg. 1U
PaloAlto, California 94304
(415) 857-4673
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