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Fig. 1 Schematic diagram of the apparatus
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Brim Effect of Negative Bias-Enhanced Nucleation of
Diamond Film on Silicon Substrate

WANG Chuan-Xin'?, WANG Jian-Hua',MA Zhi-Bin',
MAN Wei-Dong''?, WANG Sheng-Gao'* ,KANG Zhi-Cheng'

(1. Institute of Plasma Physics ,Chinese Academy of Sciences,Hefei 230031,China;
2. Department of Material Science and Engineering sWuhan Institute o f
Chemical Technology ,Wuhan 430073 ,China)

Abstract; Diamond nucleation improved by negative bias-enhanced technology on Si(100) substrate
has been investigated on a microwave plasma enhanced chemical vapor deposition(MPCVD) apparatus
using a gas mixture of methane and hydrogen. The results show that the bias voltage has a significant
effect on the uniformity of the nucleation density and the concentration of the methane mainly relevant
to the nucleation time. There is an obvious brim effect of the nucleation when the size of the silicon
substrate is less than that of the Mo substrate holder. The nucleation density of the side is higher than
that of the center on the substrate when the bias voltage is lower than —150 V. The nucleation densi-
ty of the side decrease significantly with the bias voltage when the bias voltage is lower than —150 V.
There are nearly no nuclei on the side of silicon when the bias voltage is —200 V. This effect may be
contributed to the electron emission of the diamond on Mo substrate holder. The concentration of the
methane has little effect on the nucleation density at a fixed bias voltage. Increasing the methane con-
centration is useful for decreasing the nucleation time.

Key words: MPCVD;nucleation density;diamond film;brim effect
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