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Fig.1 Schematic diagram of boron-doped NCD film on

silicon substrate
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Table 1 Deposition parameters of NCD intrinsic layer and boron-doped NCD films
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Fig. 2 SEM spectra of NCD films before and
after boron-doped at 750 ‘C
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Fig. 3 AFM spectra of NCD films before and

after boron-doped at 750 ‘C
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Fig. 4 Surface roughness and average grain size of
NCD films doped at different substrate temperatures
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Fig. 5 Surface resistance of NCD films doped at
different substrate temperatures
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Influence of substrate temperature on boron-doping of
nano-crystalline diamond films

XIONG Li-wei'* ,CUI Xiao-hui'* ,\WANG Jian-hua'’ ,GONG Guo-hua'*,7Z0U Wei'**
[1. School of Material Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China;
2. Hubei Provincial Key Laboratory of Plasma Chemistry &.

Advanced Materials(Wuhan Institute of Technology), Wuhan 430074, China |

Abstract: Nano-crystalline diamond (NCD) films were boron doped by microwave plasma enhanced
chemical vapor deposition method using hydrogen diluted di-borane as boron source. The influences of
substrate temperature on grain size,surface roughness,surface resistance and boron atom concentration
of boron-doped NCD films were researched. Scanning electron microscope and atomic force microscope
(AFM) were used to observe the surface morphology of boron-doped NCD films, while the grain size
and surface roughness information were obtained by disposing the AFM data using Imager software.
Four point probe was used to detect the surface resistance and secondary ion mass spectrometer was uti-
lized to test the boron atom concentration. Results show that higher substrate temperature is propitious
to enhance the electrical conductivity, but it still leads to big grains and rough surface. In addition, there
is a saturated boron atom concentration during the rising of substrate temperature when the di-borane
concentration is confirmed. In this work, to obtain good electrical properties and smooth uniform sur-
face,it’s better to maintain substrate temperature at 700°C when the di-borane concentration is con-
firmed at 0.01%.
Key words: nano-crystalline diamond films; boron doping; microwave plasma enhanced chemical
vapor deposition
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