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Fig.1 Show of cavity of multimode MPCVD device
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Table 1 The conditions used in nucleation and growth

FE i /W P/kPa A [a/h MREEIC A5 /(cm*/min) &S/ (em/min)
1 2 000 2.7 4 840 0 0
2 2 000 2.7 4 840 0.5 0
3 2 000 2.7 4 840 0.4 0.1
4 2 000 2.7 4 840 0.25 0.25
5 2 000 2.7 4 840 0.1 0.4
6 2 000 2.7 4 840 0.0 0.5
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Fig.2 SEM micrographs of the samples
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Table 2 Characters of the samples under Raman

and XRD test(for example FWHM)

FERL ARG em™ BT i FT L)
1 13324 2 6.0  <lll>and<110>
2 13325 2 4.7 <111>
3 13323 2 59  <Il1>and<100>
4 13323 2 6.3 <100>
5 13327 ELp NI 8.0 <110>
6 1333.1 YK 113 <110>
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Fig.3 Raman spectra of the samples,

No.1~6 referred to sample 1~6
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Influence of oxygen and nitrogen mixtures addition on
deposited diamond film

XU Zheng, WANG Jian—-hua, WENG Jun
Hubei Key Laboratory of Plasma Chemical and Advanced Materials(Wuhan Institute of Technology) ,Wuhan 430074, China

Abstract; the influence of oxygen and nitrogen addition in standard methane/hygrogen plasma on the films
deposition was investigated by the morphology and texture test in a microwave plasma chemical vapor deposi-
tion reactor, and the films ranging from microscale to nanoscale was got. Scanning electron microscope, Ra-
man spectroscopy and X ray diffraction were used to detect the surface morphology and the quality of the
films. The results show that only small amount of oxygen addition favors the formation of a <111> texture
large—grained polycrystalline diamond film, while just nitrogen addition leads to a <110> facet fine—grained
nanocrystalline diamond film. By adding a fixed amount of oxygen and nitrogen mixtures, diamond films show
different morphologies ranging from both <111> and <110> texture to <100> then to just <110> texture,
which was decided by the ratio of oxygen and nitrogen; samples in higher oxygen concentration were large—
grained, but when nitrogen increased, they shrank quickly, finally became fine—grained nanocrystalline in
high nitrogen concentration. The results indicate that the addition of nitrogen and oxygen affects the mi-
crostructure, morphology and texture of the films, which means that the designated microstructures of dia-
mond films are got by adjusting the gas addition.
Keywords: microwave plasma chemical vapor deposition; nitrogen and oxygen addition; diamond film
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Preparation and humidity—sensing performances of tin oxide and titanium
oxide composite

WANG Chen ,LIN Zhi-dong ,ZHONG Chen ,GUO Fei ,XIANG Teng—-rui
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract; The three composite nanopowders with tin oxide and titanium oxide molar ratio of 2:1, 6:1 and 8:1
were prepared by hydrothermal method using tin chloride pentahydrate and tetrabutyl titanate as raw materi-
als. The composite powders were coated on the interdigitated gold electrodes to make humidity sensors. The
humidity —sensitive properties of these sensors were studied by impedance measurements. The results show
that the impedance values of sensors increase with the work frequency and relative humidity decreasing, and
the maximum impedance values of the sensors are obtained at the lower frequency and relative humidity; the
addition of titanium oxide improves the humidity—sensitive properties to some extent; the sensor with tin oxide
to titanium oxide molar ratio of 6:1 exhibits the highest sensitivity of 12 080 when the relative humidity
changes from 11% to 95% ,which shows shorter response time and recovery time.

Keywords: tin oxide; thin film; humidity sensitivity X . R
L mat. 2R T



