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Abstract

The influence of silicon surface damage on nickel-silicide (NiSi) has been characterized and H: anneal
and TiN capping has been applied to suppress the electrical, morphological deterioration phenomenon
incurred by the surface damage. The substrate surface is intentionally damaged using Ar IBE (Ion
beam etching) which can precisely control the etch depth. The sheet resistance of NiSi increased about
18 % by the surface damage, which is proven to be mainly due to the reduced silicide thickness. It is
shown that simultaneous application of Hz anneal and TiN capping layer is highly effective in

suppressing the surface damage effect,
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Fig. 1. Etch~depth variation for beam voltage
and etching time.
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Fig. 2. AFM image of IBE-etched wafer with
and without N2 annealing.
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Fig. 3. Sheet resistance of Ni-Silicide with and
without TiN-capping layer formed on
IBE-etched surface according to etching
time.
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Fig. 4. Cross-sectional FESEM images of Nibi
with and wihout capping layer formed
on surface etch depth of 230 A.
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Fig. 5. AFM image of NiSi formed on etched
wafer (etch-depth= 127 A, 300 eV) (a)
reference, (b) surface damaged, and (c)
surface damaged with TiN-capped.
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Fig. 7. Sheet resistance of NiSi according to
annealing condition to reduce surface
damage(a) Nz annealing(425 ,30 min)
(b) Hz annealing(425 ,30 min).
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Fig. 8 XRD spectra of Ni-Silicide NiSi
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