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TiSi, film was grown epitaxially on the Si(111) substrate by means of the coevaporation
Si=1:1to1:2)on Si(111)-7X 7 surface followed by in situ annealing in ultrahigh

vacuum. X-ray diffraction and X-ray photoelectron spectroscopy showed that silicide formation was
initiated by the nucleation of C49-TiSi, crystallites in the deposited layer. High-quality epitaxial
C49-TiSi, layer was obtained by in situ annealing (Ti+2Si)/Ti/Si(111)-7X7 sample at 500C for
10 min in UHV. TiSi,/Si(111) interface was clear and the orientation relationship between the C49-
TiSi, and the Si(111) substrate deduced from the HRTEM lattice image was TiSi,[211]| |Si[110],

TiSi»(031)/Si(111) with a misorientation angle of 10°.

with the epitaxial C49 structure.
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Fig. 1. X-ray diffraction spectra of the (Ti+2Si, 1004)
/Si(111)-7 X7 samples: (a) as deposited, and (b)
after in situ annealing at 500C for 10 min in
UHYV, (c) XRD spectra of the (Ti+2Si, 1001&)/
(T4, 10&)/51(111) 7X 7 samples in situ annealed
at (c) 500C, and (d) 550C for 10 min in UHV.
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Fig. 2. X-ray diffraction spectra of the Ti-silicide obtai-
ned from (Ti+ 2Si, 1008)/(Ti, 10R)/Si(111)-7X7
samples in situ annealed for 10 min in UHV
(a) at 600C, (b) at 650C, (c) at 700C, and (d)
at 750C.
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Fig. 3. XPS depth profile of (Ti+Si, 1001&)/Si(111)-7><
7 samples (a) as deposited and (b) in situ an-
nealed at 500C for 10 min in UHV.
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Fig. 4. XPS depth profile of (Ti+2Si, 1008)/Si(111)-7
X7 samples after in situ annealed (a) at 500C,
and (b) at 750C for 10 min in UHV.
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Fig. 5. XPS depth profile of (Ti+2Si, 1008)/(Ti, 108)
/Si(111)-7X 7 samples after in situ annealing
at 500C for 10 min in UHV.
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Fig. 6. Cross-section TEM image of (a) (Ti+2Si, 1004)
/Si(111)-7X 7 samples, and (b) (Ti+2Si, 1003)/
(T4, 10/3)/51(111) 7X 7 samples after in sifu an-
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atEjmd A A 7] o] deld Witk
A dafo] dojihz Aot o] AR Mo} TiSiy/Si
(11DS 33 Adat k3o TiSi, x9q g4
(Ti+2Si)/Ti/Si(111)-7X 7 725 500C & 1047+ o
el o) 2 PAEE Hog AztEch
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Z9] A 85 500C ol 4] 104 £3} in situ DA 2|3}
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A Sie) [T10] Wapel ) & Abalolek. Azb 747
dwol 0375nm & 7= W C49-TiSi, 4] (100)
HoR A3t siger], )@ Si (1) Wel ot
AE e AR e Wae dwel 0315m1mel C
49-TiSi, 42l (031) Hew, o] 7-& XRDe| ~#EF]
ol 4l vjehd Astel Fdste, (10002 (03142
Abolzke. of 90R= A AAtgtat ¢ A=) EH C
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Fig. 8. The lattice image of the same smple in Fig. 6-
(b) obtained by the HRTEM along Si[110]
beam direction.
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(111)-7X 7 === (Ti+2Si)/Si(111)-7 X7 F2 & 500C
o] 4 ol xjelgt Al foll A= TiSi, ete] ol=ely A
AE g H5ska] B3k
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Tio} Sig FA1 520l 2 abed A% TiSi, whetell
gk olu g ke obF Rauvt iich # AY
of 4 FAlFag e 2 HA(Ti+ 2S1)/Ti/Si(111)-7X
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