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Abstract Stable TiSi, was formed by RTA on single-Si and on poly-Si. Subsequently, an Al-1% Si
layer with 600-nm thick was deposited on top of the TiSi,. Finally, the specimens were annealed for 30
min at 400—6007C in N, ambient. The thermal stability of Al-1% Si/TiSi, bilayer and interfacial reac-
tion were investigated by measuring sheet resistance, Auger electron spectroscopy (AES), and scanning
electron microscopy (SEM). The composition and phase of precipitates formed by the reaction of Al-1%
Si with Ti-silicide were studied by energy dispersive spectroscopy (EDS), X-ray diffraction (XRD). In
the case of single-Si substrate the reaction of Al-1% Si layer with TiSi; layer resulted in precipitates,
consuming all TiSi, layer at 550°C. On the other hand, the disappearance of TiSi, on poly-Si occured at
500°C and more precipitates were formed by the reaction of Al-1% Si/TiSi, on poly-Si substrate than
those of the reaction on single~Si substrate. This phenomenon resulted from the fact that Ti-silicide
formed on poly-Si was more unstable than on single-Si by the effect of grain boundary. By EDS analy-
sis the precipitates were found tobe composed of Ti, Al, and Si. X-ray diffraction showed the phase of

precipitates to be the Ti;Al;Si;; ternary compound.
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Fig. 1. Sheet resistance as a function of annealing
temperature for the Al-1% Si/TiSi,/single-Si and
-1% Si/TiSi./poly films.
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Fig. 2. Cross-sectional SEM of Al-1% Si/TiSi,/Si after Al-etching
(a) as-depo. (X 100,000) (b) 500°C ( x 100,000) (c) 550°C ( x30,000) (d) 600°C ( x30,000)
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Fig. 3. SEM of Al-1% Si/TiSi,/poly-Si after Al-etching
(a) 400°C ( x100,000) (b) 500°C ( x 15,000)
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Fig. 4. Auger depth profiles of Al-1% Si/TiSi./single-Si according to annealing temperature

(a) as-depo. (b) 400°C (c¢) 500°C (d) 600°C
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Rig. 5. EDS data of Al-1% Si/TiSi; annealed at 500°C afier Al-etching
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Fig. 6. EDS mapping of Al-1% Si/TiSi,/single-Si annealed at 500°C after Al-etching
(a) top view of SEM ( x10,000) (b) Ti mapping (c¢) Al mapping (d) Si mapping
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Fig. 7. EDS data of Al-1% Si/TiSi,/Si annealed at 600°C after Al-etching
(a) precipitate (b) Si-substrate
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Fig. 8. EDS mapping of Al-1% Si/TiSi./single-Si annealed at 600°C after Al-etching
(a) top view of SEM ( x5,000) (b) Ti mapping (c) Al mapping (d) Si mapping
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Fig. 9. X-ray diffraction peaks of Al-1% Si/Tisi,/

single-Si as a function of annealing temperature
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