APPARATUSES AND METHODS FOR DEPCSI TING SIC AND SICN FILMS VI A

CROSS- NETATHESI S REACTI ONS W TH ORGANOMETALLI C CO- REACTANTS 5ABSTRACT

Di scl osed herein are nmethods of formng SICSICN filmlayers on surfaces of
sem conductor substrates. The nethods may include introducing a
silicon-containing filmprecursor and an organonetallic |igand transfer
reagent into a processing chanber, adsorbing the silicon-containing

fil mprecursor, the ARREATESES AND MEJAHDS FORSPEPOSEAYent , or both onto 10
a surface of HIEANISHNFIIGVISSMIASTRASSMIBUIATHESISRREACREONG WIEHY ei t her or
both form an adsor pti on- DRGANAMENWIILIC&IREALEEANDS t he sil i con-contai ni ng
filmprecursor with the organonetallic ligand transfer reagent, after

ei ther or both have forned the adsq? i eﬁjinited | ayer. The reaction
resuls in the formng of the film é@%g. In sone enbodi nents, a byproduct
is also formed which contains substantially all of the netal of the

or ganonet al | imisclésell i 1g0difl 4ré an@h&ls s aghiitg SAVSiAN efilfeldyeds onrayrfhdes tdfer
i ncl ude renoving the byproduct fromthe Processing chanber. Al so dj scl osed

herei n a°BIBHCYrUbeTss prisdaehedigmay pistude datedueige arspliconirgnigingyesiileN 1| m

l'ayers. fdzb&irsot and an organometallic ligand transfer reagent into a processing chamber, adsorbing
the silicon-containing film-precursor, the organometallic ligand transfer reagent, or both onto

10 a surface of a semiconductor substrate under conditions whereby either or both form an
adsorption-limited layer, and reacting the silicon-containing film-precursor with the
organometallic ligand transfer reagent, after either or both have formed the adsorption-limited

layer. The reaction results in the forming of the film layer. In some embodiments, a

byproduct is also formed which contains substantially all of the metal of the organometallic

15  ligand transfer reagent, and the methods may further include removing the byproduct from

the processing chamber. Also disclosed herein are semiconductor processing apparatuses for

forming SiC/SiCN film layers.
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