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ABSTRACT: This paper ains to systematically study the effects of discharge parameters on plasma in a 5 kW cylindrical single-
mode microwave plasma chemical vapor deposition device. The relationship between the motion and distribution of microwave
plasma and the discharge parameters was analyzed by means of simulation and experimental control. The plasma environment
was diagnosed by way of the emission spectrum. Meanwhile, the morphology and quality of the diamond film deposited were

characterized by SEM and Raman, so as to verify the regulation principle of MPCVD device. The experimental results showed

WAs B EA: 2020-04-30; fEITHEA: 2020-08-04

Received: 2020-04-30; Revised: 2020-08-04

HEME: BRAXAFALTE (51402220 ); L EXF/TLELTE (Q20151517)

Fund: National Natural Science Foundation of China (51402220); Project of Hubei Provincial Department of Education (Q20151517)
EERIAT: 2% (1983—), &, W4, #0F, LRHLFT QAKBEFHTHALHEM,

Biography: LIU Fan (1983— ), Female, Ph. D., Lecturer, Research focus: low temperature plasma technology and simulation.

BIESE: H14 (1986—) , W, 3R, ZEMAGTEAKBEE TFHARLS 2R B R, W 84312739@qq.com
Corresponding author : WENG Jun (1986—), Male, Ph. D., Lecturer, Research focus: low temperature plasma technology and diamond film
materials. E-mail: 84312739@qq.com

Sl X%, Hk, 24, F BAEHLEKRX MPCVD X F e M AAE[J]. A @A K, 2021, 50(4): 184-190.

LIU Fan, WENG Jun, WANG Jlan hua, et al. Simulation and control of cylindrical resonant MPCVD device[J]. Surface technology, 2021, 50(4):
184-190.



B50% A

XL, RARTEIETE R MPCVD 3B (A4 K 7 45 - 185 -

. . . . . . 8
that the absorption power density can reach the maximum when the pressure and temperature satisfied the relationship 7, = gP .

Increasing the microwave power and working pressure alone can greatly enhance the plasma electron density and improve the

homogeneity of the plasma sphere, while increasing the matching between the two can stimulate more active groups such as H,,

Hg, CH and C,, which are suitable for high-quality diamond film deposition. The plasma stable boundary of MPCVD device was

obtained and the high quality diamond film was successfully prepared. The results of this paper provide a theoretical basis for

plasma regulation in MPCVD devices.
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Fig.2 The plasma electron density distribution inside the microwave reactors at different microwave power
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Fig.3 The plasma electron density distribution inside the microwave reactors at different pressure when the microwave power is
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