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Effects of the thin SiO; film at the Ti-Si interface on the formation
of TiN/TiSi. bilayer

OB OE R KT R
(Cheol-Jin Lee - Man-Young Sung - Yung-Kwon Sung)

Abstract - The properties of TiN/TiSiz bilayer formed by a rapid thermal annealing is investigated when thin SiQ. film
exists at the Ti~Si interface. The competitive reaction for the TiN/TiSiz bilayer occurs above 600°C. The thickness of the
TiSiz layer decreases with increasing SiO; film thickness and also decreases with increasing anneal temperature. When the
competitive reaction for the TiN/TiSi» bilayer is occured by rapid thermal annealing, the composition of TiN layer
represents TiNxO, due to the SiO; layer at the Ti-Si interface but the structures of the TiN and TiSi; layers were not

changed.
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Fig. 1 Dependence of sheet resistance on SiOz thickness at
the Ti-Si interface for Ti films annealed by RTA.
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Fig. 2 Cross-sectional SEM micrograph for TiN/TiSi,
bilayer with SiQ:; thickness at the Ti-Si
interface.( X 60K ) Ti film of 70nm was annealed
by RTA at 600°C in NH; ambient for 30 seconds,
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Fig. 3 Cross-sectional SEM micrograph for TiN/TiSi;
bilaver with SiO, thickness at the Ti-Si
interface.( X 60K ) Ti film of 70nm was
annealed by RTA at 700°C in NHs ambient for 30
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Fig. 4 Cross—sectional SEM micrograph for TiN/TiSiz
bilayer with SiO; thickness at the Ti-Si
interface{ X 60K ) Ti film of 70nm was
annealed by RTA at 800°C in NHs ambient for 30
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Fig. 5 XPS depth profile of atomic composition for
TiN/TiSiz bilayer formed by RTA at 700°C in
NH; ambient for 30 seconds. The SiO: thickness
was Inm, 3nm, 5nm, respectively at the Ti-Si
interface.
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Fig. 6 X-ray diffraction peaks for TiN/TiSiz bilayer forme
d by RTA at 600°C in NHs ambient for 30 second
s. The Si0O; thickness was Inm, 3nm, 5nm, respect
ively.
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Fig. 7 X-ray diffraction peaks for TIN/TiSi; hilayer formed by
RTA at 700°C in NH3 ambient for 30 seconds. The
Si0; thickness was 1nm, 3nm, 5nm, respectively.
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Fig. 8 X-ray diffraction peaks for TiN/TiSi; bilayer
formed by RTA at 800°C in NHz ambient for 30
seconds. The Si0O: thickness was lnm, 3nm, 5nm,
respectively.
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