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Chemisorption of CH;Cl
on Si{001} Surface under UHV Condition

(Cooperative Research)

Soichi IMANAKA *, Michio OKADA *, Toshio KASAT ",
Yuden TERAOKA and Akitaka YOSHIGOE

Synchroiron Radiation Research Center
Kansai Research Establishment
Japan Atomic Energy Research Institute
Mikazuki-cho, Sayou-gun, Hyogo-ken

(Received May 29, 2003)

The reactions of organic molecules with an Si{001} surface play important roies in many applied fields such as
LSI, moiecular device, sensor, non-lingar opticai materials, catalysis, coating, protection against corrosion, and so on.
Especially, the dissociative adsorption of CH5Cl is an important initial process in the production of diamond and
silicon carbide thin films. However, it is required 1o conirol the orientation of CH;Cl for the elucidation of the
detailed mechanism of the dissociative adsorption. In the present experiments, we studied the dissociative adsorption

- of CHzCli on a clean Si{001} surface under ulira-high vacuum using Scanning Tunneling Microscopy (STM).  We
found, for the first time, that there are iwo reacion passes of CH;Clg—CHs(@+Cl(a) and
CH:Cl(g)—CHs(a)+Cl(g) (g;gas phase, asadsorbed states) in the dissociative adsorption of CH;Cl on the Si{001}
surface.

Keywords : 8i{001}, CH;Cl, Dissociative Adsorption, Ultra-high Vacuum, UHV, Scanning Tunneling Microscopy,
ST™M

This research was performed as a part of cooperative researches with Osaka University.
* Osaka University
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Fig. 8
Relative coverage of each adsorbed structure as a
function of CH,Cl dose
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Models for dissociative chemisorption of CH,CI
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Fig. 12

Uptake curve of CH;Cl on Si{001} surface. The symbols
represent experimental data. They are fitted by the

Langmuir type adsorption model.
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Uptake curve of CH; and Cl on 81{001} surface. The
symbols | represent experimental data. They are
fitted by the Langmuir type adsorption model.
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Table 1
Ratio of Cl), and Cl, as a function of CH,CI dose

0.5 2.7x0.2
1.0 3.2+£0.2
1.5 3.3%+0.2

2.0 3.24+0.2
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Table 2
Ratio of Cl atoms and CH; groups as a function of CH,Cl

dose

0.3 1.840.2
0.5 1.9+0.1
1.0 2.1#0.1
1.5 2.2+0.1
2.0 2.1%0.1
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