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Formation Mechanism of Cobalt Silicide by Solid Phase Reaction in Co/Ti/Si system

S. H. Lee, J. C. Bae, D. W. Shin, and C. G. Park
Dept. of Materials Sci. and Eng., POSTECH, Pohang 790- 784, Korea
*Dir. of Steel Makiag, POSCO, Pohag 790, Korea

£ (100) Si7|B ol AW AP olgstel Y0ATAY Tizk 120AF7 9 CoF &7
2 2RA%G. 2 F Do H7)ehe] 350~900CLEFel 4] FE AT oz (100) SivlB
$e) Co/Tio]% ububel Az|abolmsh whgo] lojubA Hom o] XRD, AES, TEMg o] &3tef &
Aahgieh. 500Colate) SEolHE CotdatEo] TidZow whas st Sigh wests] ol gel Ti
AR5 4E e} ofuy Az dolEE HAHA worch 500CE R A dAAW AW B
FHSAAY] Y F0S ol Co-TiET2T AT 71oate] Aol (100) Si7lBa FHBAS
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Abstract 90 A thick Ti layer and 120A thick Co layer were deposited sequentially on (100) Si sub-
strate by e-beam evaporation. The silicidation reaction of Co/Ti bilayer occurred at the temperature
range between 350 and 900°C in N, ambient atmosphere by RTA has been investigated by using XRD,
AES, and TEM. At below 5007, no silicide could be formed since Co atoms diffused rapidly into Ti
layer and intermixed with Ti atoms before reacting with Si substrate. For the Co/Ti bilayer films an-
nealed at about 500°C, HREM micrograph showed that CoSi, was formed at the coherent interface of the
Co-Ti intermixed layer with the Si substrate. After annealing at 600°C, Co-Ti-SI ternary silicide start-
ed to be formed, but it was unstable at above 900°C due to the out-diffusion of Ti toward the surface.
CoSi, formed from the Co/Ti bilayer Showed a relatively smooth interface and (100) preferred orienta-
tion with the Si substrate.
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Fig. 2. AES depth profiles of the Co/Ti bilayer annealed for 60 sec in N, at (a) as deposited, (b) 420, (c) 500, (d)
600, (e) 700, (f) 800, and (g) 900°C
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Fig. 3. Cross sectional TEM micrographs of the Co/Ti bilayer : (a) as deposited ; and those of the Co/Ti bilayer an-
nealed at various temperatures (b) 500, (c) 600, (d) 700, (e) 800, and (f) 900°C.
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Fig. 4. HREM image of the Co/Ti bilayer annealed at
700°C, which shows that CoSi, layer has coherent inter-
face with Si substrate.
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Fig. 5. (a) Planar TEM micrograph of the Co/Ti bilayer annealed at 900°C. (b) micro diffraction pattern of region
A, (¢) micro diffraction pattern of region B.
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Fig. 6. Schematic diagram for the CoSi; formation
using Co/Ti bilayer.
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Fig. 7. HREM image of the Co/Ti hilayer annealed at
500°C, which shows a nucleus of CoSi, with coherent

interface with Si substrate.

o171 A,

a, b . geometric factor
v . interface energy
AGy : driving force
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