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As microelectronicdevicedimensionsshrink,thechallengeof developingnext-generationdevicesdependsincreasinglyuponadetailed
understandingof thesurfacereactionsthatcontrolthegrowth andprocessingof thesematerials.In this presentation,I will describethe
applicationof bothsurfaceandgasphasespectroscopiesto monitorsuchreactionsin two semiconductorsystems.In thefirst case,in
situ diagnosticsareusedto identify andmonitorgasphasefreeradicalsandsurfacespeciesin thehot-wirechemicalvapordeposition
of amorphoussilicon thin films. Single-photonvacuumultraviolet photoionizationwasusedfor simultaneousdetectionof Si,
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speciespresentin the gas, while surfacehydrideswere monitoredby multiple internal reflectioninfrared spectroscopy.
Thesecondapplicationis in thedevelopmentof syntheticstrategiesto control the interfacialbondingat hybrid organic/semiconductor
interfaces,for usessuchas microchip-basedsensors. Here, bifunctional organic moleculesare covalently attachedat the Si(100),
Ge(100),or C(100)surfacesin vacuum.Surfacecycloadditionreactions,includingtheDiels-Alderreaction,areshown to occurreadily
betweenunsaturatedhydrocarbonsandthesurface,providing animportantrouteto semiconductorsurfacefunctionalization.Again, the
useof high resolutioninfraredandx-ray spectroscopiesprovescritical to understandingthesechemicalsystems.


