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Effect of B-doping on ultrananocrystalline diamond film
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ABSTRACT High-quality ultrananocrystalline diamond film was prepared with Ar/CH4/CO3 by using
microwave plasma chemical vapor deposition (MPCVD) technology. The average size of the crystalline
grains and surface roughness are about 7.480 nm and 15.72 nm, respectively. B-doped diamond thin film
was synthesized by adding BoHg into the gas resource. The results showed that within a certain limits
along with the addition of BoHg, the grains size and surfaces roughness of the diamond thin films increased
dramatically, and their crystallinity got better. The diamond thin film no longer had the characteristics
of the ultrananocrystalline diamond film. Meanwhile, with the addition of BsHg, the diamond phase
constitutes in these films increased gradually, and more obvious residual stress and better conductivity
appeared at the same time.
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Table 1 Growth conditions of the diamond film

. Flow of BoHg Power Pressure Sub temp.
Sample No. Reaction gases
/mL/min /W /kPa /C
a Ar+CO2+CHy 0 1400 11.300 800
b Ar+CO2+CH4+B2Hg 3 1400 11.300 800
c Ar+CO2+CH4+BoHg 5 1400 11.300 800
d Ar+CO2+CH4+B2Hg 7 1400 11.300 800
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Fig.2 SEM micrographs (a, b)and AFM micrographs (c, d) of the ultrananocrystalline diamond film
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Fig.3 SEM micrographs (a, c, €) and AFM micrographs (b, d, f) of the diamond film disposited with

different contents. BoHg flow of sample a, ¢ and e are 3, 5, 7 mL/min, respectively
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Table 2 The mean diameter and surface roughness

of the different diamond films

Sample a b c d
Mean diameter/nm  7.480 897.3 1336 1819
Surface roughness/nm 15.72 95.00 120.8 128.3
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Table 3 Relative content of the diamond with dif-

ferent samples

Sample b [¢ d
Diamond content/% 79.91 86.62 93.85
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Fig.4 Raman spectra of the diamond films deposited with different conditions
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