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Effect of acid etching of Si(100) and Si(111) on CVD diamond films

WEI Qiu-ping" %, SONG Yu-bo', YU Zhi-ming "*, HU Ying-tao', YIN Deng-feng', MA Li?

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The diamond films were deposited on Si(100) and Si(111) substrates pretreated with the same acid etching
process via hot filament chemical vapor deposition. The morphology, texture and residual stress of the diamond films
were investigated by X-ray diffractometer, scanning electron microscope and X-ray stress diffractometer. The results
show that diamond films deposited on these two substrates for 3 h possess good crystal morphology with columnar shape.
A great number of micro-pores are found in the film deposited on Si(100) substrate, which can be controlled by regulating
the deposition parameters, and in contrast, the film deposited on Si(111) substrate displays no micro-pores. Both of the
films have (111) texture, and the film deposited on Si(111) also has (110) texture in a certain degree. Mechanically, the
adhesion between these two films and the substrates after acid etching is good where no striping off was found, and thus
the residual stress in both film should be similar.
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Table 1 Deposition parameters of diamond films

/ - / / / / V(CH,)/V(H,)/ /
mm kPa 1076 % h

2 2004200 10£2 700-900 4.0£0.2 80 3.0+0.2 3,9
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Fig.3 Surface morphologies of diamond films deposited on
Si(100) at different substrate temperatures for 3 h
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Fig.4 Cross-sectional SEM morphologies of diamond films under different deposition conditions for 3 h
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Table 2  Peak intensities of diamond films
(111) (220) 311) (400) (331
100 25.0 16.0 8.0 16.0
Si(100) 100 17.9 9.6 3.8 5.8
Si(111) 100 25.3 10.9 1.4 53
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Table 3  Texture coefficients of diamond films
Teamy  Teeoy  Tcemy  Tcwony  Teesn
Si(100) 0.312 / / /
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Fig.10 Surface or cross-sectional morphologies of

diamond films deposited on Si(100) at 800 for9h
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