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Abstract Ta-silicide films in polycide structure were prepared by rapid thermal annealing of sputtered
Ta film on poly-Si and doped poly-Si. Effects of phosphorus on Ta-silicide formation were investigated.
Independent of the ion dose(1 X 10"—5 % 10'%ions/cm?), Ta-silicide phases were formed at 800°C and sta-
bilized above 1000°C. From the result of XRD at 800°C and 900°C, however, it was indicated that the
more the doping concentration the weaker the intensity of Ta-silicide phases. Furthermore, the observa-
tion of SEM revealed that the increase of the doping concentration retarded silicidation. As the tempera-
ture increased, the dopant effect was weakened gradually and almost disappeared at 1000°C. Therefore
the variation of the ion dose from 1 x10" to 5x 10" did not greatly affect the formation of Ta-silicide at

high temperatures but retarded slightly the silicidation at low temperatures.
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Fig. 1. X-ray diffraction patterns of the tantalum
silicide films with different ion dose after anneal-
ing at various temperatures (a) undoped {(b) 1 x 10'?

ions/cnf (¢) 5 % 10"%ions/crf
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Fig. 2. TaSi; X-ray intensity as a function of ion
dose for (a) (101) plane and (b) (111) plane
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Fig. 4. AES depth profile of the silicide films with
different ion doses after annealing at 900°C for
30sec
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Photo. 1. Cross sectional SEM micrographs of the tantalum silicide films with different ion doses after an-
nealing at various temperatures.



860 B R otE A A4
Energy (MeV)
0.5 1.0 1.5 2.0
200 T T T T
)
—— as-deposited I
—————— 1000 'C annealing B .
150 [ ; B
=z
5
g 3
é 100 r g J; -
| x
) &2 7
2 g3 # 3
50 F 5 5 55 5 -
° 5 @ 3
. vy
0 T T T T T T
100 200 300 400 500 600 700 800
Channel

Fig. 5. RBS spectra of the silicide with ion dose of
5x 10%ons/ci before and after annealing at 1000
T
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