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= B spEbA Akset(Si0) o] FAE Si(100) 1 9ol Co-silicided] A} AW PAbo) B 378 3hgl). bz 4
stabe spabEles S (H00) o A48 Aol o8] oF 2nme YAAIZ. 2 sloll 5nm FA49) Co whah& Az F37)0] o8
Z 2270 ¥ d2jste] Co-silicided WA stHAch. set4 Akslet o4 Co-silicide 57175 Lol 7] 913 500°C ~900C
9 L5 WA ex-situ9} in-situ @HAE st ol9fzte] AW Co-silicide A1Re] 434, T4 % Ad ¥4, 222 5
2 =44 XRD, SEM, TEM, 28|32 AESE o439 BAs et ¥4 A ex-situ 22X 700C71A] CoSt, 42 ¥ =
2| Q3T Cool 2Ast@A ol dojyiet. 800C A Afolle CoSi7t AL facet dAYo] A Yehdon Haddzq)
grain So] YAt In-situ 2] Agolls ALl A (550C) uHE-5+ed Co-silicidert A7) Alxtstd o 600°C HE
= facetoll 9J&) wrete] S4o] Juwlx|7] A)xgic). 550°C o4 Cork 813 4kstul & Fa S4tsle) FAF Co-silicided ¥4
stsdch, olhzte] ¥AY FAF Artols & o145te] hubA (550°C-650T-800C) dxejel s FAZF 22 CoSi, o
3Ado) Aas|c).

Abstract The formation and interface morphologies of Co-silicide on the chemically oxidized Si(100) have been inves-
tigated. The chemical oxide of the thickness of about 2nm was formed by dipping the Si wafers into the hydrogen per-
oxide(H,O:) solution, and the cobalt thin films were deposited by using the electron-beam evaporation system and fol-
lowed by thermal annealing. Ex- situ and in- situ annealing processes have been used to investigate the reaction mech-
anism of Co-silicide at temperatures between 500°C and 900°C. The Co-silicide thin films have been analyzed with
XRD, SEM, TEM, and AES to verify the phase formation, the surface and interface morphologies, and the chemical
composition. In the case of the ex-situ annealing, the phase of CoSi. was not formed until 700°C and the Co thin film
was agglomerated. However, the CoSi, films was formed at 800°C and exhibited large faceted and discontinuous grains.
In the case of the in-situ annealing, Co-silicide was formed at the low temperature of 550°C and its property degraded
from temperature of 600°C. At the temperature of 550°C, Co diffused through the chemical oxide layer to form the uni-
form Co-silicide layer. Therefore the uniform and single-crystal CoSi, layer was formed from the uniform silicide
layer by multi-step annealing(550°C-650C-800%C).
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& FAAx3v) A (scanning electron microscopy) 3 &
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Fig. 1. Cross-sectional TEM(XTEM) micrograph of the chemi-
cal oxide formed by dipping in H.O: for 10min
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Fig. 2. X-ray diffraction spectra after evaporation of 5nm Co on
the oxidized Si(100) and subsequent annealing for 10min from
500°C to 900°C with 100°C increments, respectively
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Fig. 3. XTEM micrographs of 5nm deposited and ex- situ annealed at (a)700°C and (b)900C for 10min
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Fig. 4. XRD patterns of the samples which were 5nm Co depos-
ited in- situ annealed at (2)500°C, (b)550°C, (c)600 and (d)650°C
for 1 hour, repectively
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Fig. 5. XTEM micrographs of the samples which were 5nm Co deposited i~ situ annealed at (a)500°C, (b)550°C, (c)600 and (d)650°C

for 1 hour, repectively
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Fig. 6. AES depth profiles of the samples which were (a) as-de-
posed, (b) annealed at 550°C, and (c) three step annealed at 550
T, 650°C and 800C

Fig. 7. Dark-field image of XTEM of the sample annealed at
800°C by three-step
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