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In order to clarify the relation between the diamond surface chemical structures and their surface potentials, we meas-
ured the surface work function change varied with the chemisorbed structures of the chemical vapor deposited diamond
surfaces. The chemical vapor deposition of homoepitaxial diamond thin films yielded an atomically flat diamond surfaces
appropriate for studying a diamond surface chemistry. The surface chemisorbed structure varied with increasing of the oxi-
dized temperature in the range from R.T. to 500°C. According to the surface chemisorbed structure, the surface potential
change was observed. The oxidation temperature below 300 °C, little chemisorbed hydrogen on the diamond surface was
abstracted and replaced to chemisorbed oxygen. In the temperature range, a dight decrease of surface potential was ob-
served. The oxidized temperature in the range between 300~420°C, a hydrogen terminated diamond surface turned into
an oxygen terminated one such as an ether and a ketone structure with increasing of the temperature. A drastic decrease of
surface potential was observed with the surface structure variation.
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Fig.1. AFM images of () the polished diamond surface and

(b) the epitaxial diamond surface grown by micro-
wave PECVD.

Tablel. Diamond growth and Hz plasma treatment conditions by

microwave PECVD.

Diamond growth

Hz plasma treatment

Gas 1.0% Methane (CHs4) 100 % Hydrogen (Hz)
2 ppm Diborane (B2He)
Hydrogen (Hz)
Tota flow rate 500 sccm 500 sccm
Pressure 50 Torr 50 Torr
Temperature 800°C 800°C
Microwave power 800 W 800 W
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(a) The O(1s) X-ray photoelectron spectra of as-
grown and oxidized diamond surfaces with different
oxidation temperatures in the range of 300°C to 500
°C. (b) The C(1s) X-ray photoelectron spectra of oxi-
dized diamond surfaces with different oxidation tem-
peratures in the range of 350°C to 500 °C.
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Fig. 3. The relation between the oxidation temperature and

the O(1s) photoelectron intensity obtained from the
X-ray photoel ectron spectra.
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Fig.4. The oxygen chemisorption structures on diamond
surfaces yielded by thermal oxidation in (a) region B
and (b) region C (Ref. 5).
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Fig. 5. The relation between the oxidation temperature and
the surface work function of the oxidized diamond
surfaces.
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images (right) of (a) the hydrogen-chemisorbed and
(b) the oxygen-chemisorbed diamond surfaces meas-
ured by SMM.
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