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B  650CM Co(n™-CsHy) (CO) .2 W84 37143l A8 =357 4& AAUYE el CoSi, Fol AA
(in-sitw) AASEAT ©] CoSi» 3T FAAAAE 800~1000C S SEF7holl A ZAMch. AA A3 ubfel] o4 Ay
CoSi; & Eol &g (111) e wgo] & AMUEE 71Xe W, CoSizl WA HAY=1 CoSi. 2 AHe=: 71E9 F
A A4 whgol o8 AR CoSi; 22 Exlol HYF (111 =W 7Ixe AAFEEC) A9 9. A A3 wbgell o4 43
d CoSi; 22} 44 AL 719 F A A e o8l 42" CoSi, 9] 94 AR /Mds=le] 45 227} 100C
A o] g4k 2 ZAYY AALAE 712 HellA AA A CoSi; 2 950 ColA A= Follx GAH. 2y A4
o &3t 43 e M e FRAYAGE 7w AAYL) 277 A& o FeA. Ay AR CoSi; 39 94 <A
A e 31 dae g Ee] 2 AHHE Ao fAel AAE A Aehd CoSi; 2 HE ol YW CoSi 3¢ ¥
st o)z Alg] AU E ¢35 wjolztx Ardr)

Abstract The CoSi; layers have been - sifu grown on undoped poly-Si by the reactive chemical vapor deposition of
Co(n°~ CsH:)(CO), at 650°C and their thermal stabilities have been investigated in the temperature range of 800 to 1000
°C. The CoSi; layer grown by the in-situ method had grains with large area of (111) plane, while grains with little area
of (111) plane appeared on the CoSi; layer grown by the conventional two-step method where CoSi formed first and
transformed to CoSi.. The thermal stability of the CoSi; layer grown by the - situ process was improved by more than
100°C higher than that of the CoSi; layer grown by the conventional two-step process. The CoSi. layer grown iz situ on
a large-grained poly-Si was stable up to 950°C. The effect of stability improvement by the in situ growth was more
pronounced when the grain sizes of the poly-Si substrate were small. The improved thermal stability of the #»- sifu
grown CoSi; layer could be mainly due to the formation of a uniform CoSi; layer with the CoSi: grains, which are in the
form of epitaxial- like growth on the each poly-Si grains, causing a reduction of the interfacial energy of the system.
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Fig. 1. XRD patterns of the cobalt silicides grown on (a) small-
grained and (b) large- grained poly-Si using Co»(CO)s precursor.
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Fig. 2. XRD patterns of the CoSi; layer grown on (a) small-
grained and (b) large~grained poly-Si using Co{#*-CsHs}(CO).
precursor.
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Fig. 3. Normalized sheet resistance of CoSi, layers grown on the
small-grained poly-Si as a function of annealing temperature.
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Fig. 4. Normalized sheet resistance of CoSi; layers grown on the
large-grained poly- Si as a function of annealing temperature.
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Fig. 5. Cross-sectional TEM micrographs of the samples (a) as-
grown at 650C from Co{z*-CsHs(CO). on small-grained poly-
Si, and after annealing at {(b) 900C and (c) 1000C for 30sec in
N.
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Fig. 6. Cross-sectional TEM micrographs of the samples (a) as-
grown at 650T from Col(7°-CsHs(CO). on large-grained poly-
Si, and after annealing at (b) 900C and (c) 1000C for 30sec in
N,
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Fig. 7. Average grain size of polycrystalline CoSi. grown on poly
-Si using Co(7°-CsH;,(CO); as a function of annealing tempera-
ture.
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