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Abstract To investigate the effect of underlying Si on the thermal stability of the TiSi; film, TiSi, films
obtained by the solid-state reaction of the Ti film on as-deposited or on heat-treated poly-silicon and
amorphous-silicon were annealed at 900°C for various times. The poly-Si film was evaluated by XRD,
SEM and TEM. The thermal stability of the TiSi, film was evaluated by measuring the sheet resistance
and microstructural evolution during furnace annealing. Agglomeration of the TiSi; film occurred more
on amorphous-Si than on poly-Si. The thermal stability of the TiSi; film was improved by annealing poly
-Si. The Si layer crystallized from amorphous-Si has an equiaxed structure with the {111) preferred ori-
entation whereas for as—deposited poly-Si has a columnar structure with the (110) orientation. Better

thermal stability of the TiSi; film can be obtained by the higher surface energy of underlying poly-Si.
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Fig. 1. Experimental sequence.
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Fig. 2. X-ray diffraction patterns of Si films de-
posited by LPCVD at a) 625°C and b) 5407C.
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Fig. 4. The changes of the ratio of sheet resistance,
R/Ro, with annealing time at 900°C, where Ro and
R are sheet resistances of the TiSi; film before and

after annealing, respectively.
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Fig. 5. Cross-sectional SEM micrographs showing morphological changes of TiSi; films formed on as-depos-
ited poly-Si after annealing at 900°C for a) 30 minutes and b) 90 minutes.
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Fig. 6. Cross-sectional SEM micrographs showing morphological changes of TiSi; films formed on as-depos-

ited amorphous-Si after annealing at 900°C for a) 30 minutes and b) 90 minutes.
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Fig. 7. X-ray diffraction patterns of a) poly-Si
and b) amorphous-Si after annealing at 900°C for

30 minutes.
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Fig. 8. Cross-sectional TEM micrographs of poly-

Si annealed at 950°C for a) as-deposited poly-Si
and b) amorphous-Si.
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Fig. 9. The changes of the value of R/Ro with an-
nealing time at 900°C for TiSi, films on poly-Si.
The poly-Si films were obtained from as-deposited
poly-Si and amorphous-Si by annealing at 900C
or 950C.
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Fig. 10. SEM micrographs showing reduction of microtwins in grains of poly-Si by annealing.
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Fig. 11. Cross-sectional SEM micrographs of TiSi; films annealed at 900°C for a) 30 minutes and b) 90
minutes on poly-Si annealed at 950C.
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Fig. 12. Cross-sectional SEM micrographs of TiSi, films annealed at 900°C for a) 30 minutes and b) 90

minutes on amorphous-Si annealed at 950°C.

(a)

air or overlayer

s
e -
W s

5 Y}, = 2Y; sine;

Ti
Si sub.

(b) X air or gverlayer

Y; Si sub.

Fig. 13. Schematic diagrams showing a) energy
balance at a grain boundary groove of the TiSi,
film on Si substrate and b) energy balence after is-
land formation of TiSi; films.
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