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Formation and Growth of Epitaxial CoSi. Layer by Reactive Chemical Vapor Deposition
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Abstract Uniform epitaxial CoSi; layers have been grown in situ on a (100) Si substrate at temperatures near §00°C
by reactive chemical vapor deposition of cyclopentadieny] dicarbonyl cobalt, Col{z*- C;H}(CO).. The growth kinetics of
an epitaxial CoSi, layer on a Si (100) substrate was investigated at temperatures ranging from 575 to 650°€. In initial
deposition stage, plate~like discrete CoSi; spikes were nucleated along the < 111> directions in (100) Si substrate with
a twinned structure. The discrete CoSi. plates with both {111} and (100) pianes grew into an epitaxiai layer with a fiat
interface on (100) Si. For epitaxial CoSi; growth on (100) Si, the activation energy of the parabolic growth was found to

be 2.82 ¢V, The growth rate seems to be controlled by the diffusion of Co through the CoSi; layer.
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Fig. 1. XRD patterns of the samples as-deposited at 550, 600,
£50°C for 10min from Co(CsHs){(CO)..
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Fig. 2. AES depth profiles of the samples as-deposited at 650°C
for {a) 2.5 and (b) 16min from Co(CsHs)(CO)..

Fig. 3. XTEM micrographs of the sample as-grown at 650°C for
30 min with an amorphous Si capping layer.
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Fig. 4. HRTEM micrograph along the <011> zone axis taken
to investigate the coherency of CoSi; and Si layers grown at 650
T for 15min by RCVDE.

Fig. 5. (a) Plan- view TEM image and (b) cross-sectional TEM
image of the sample grown at 650°C for 5 min deposition.
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Fig. 6. XTEM micrographs of the samples after reactive deposi-
tion at 650°C for {a) 10 min, (b) 15 min, and (c} 40 min.
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Fig. 7. Electrical sheet resistance of the CoSi: films measured
after deposition at 650°C for different times.
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Fig. 8. Thickness of the epitaxial CoSi. layers calculated from
the sheet resistance of the films as a function of deposition
time.
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Fig. 9. Epitaxial CoSi: thickness as a function of deposition time
at temperatures ranging from 575 to 650°C.
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Fig. 10, Arrhenius plot of the parabolic rate constants, kp,
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