531 %
2012 48 H

EP@*Z'-*SI'L#_E Vol.31 No. 8

MATERIALS CHINA Aug. 2012

EmRENAREHMKER T CVD

AR & B

AR, TAE, BMA, X%, »#HA, NEF

(et BHE R A R 22 5 TR 2B, JE AT 100083 )

i E: SNABA VSTt fER & S Ra B & RO R 2, R R R Tk
A2 TABIUAR (MPCVD) 3k R H: 7 2 () 25 0 1 P BE v, [ I T [ T AR e R 1 T 43 42 A 32 v
4, DT — B A A e W R TR . AEIERERIN, 6L B fEL B RS E R
KO EAR T LS Py MPCVD SEUTR R G BT NI i R o (BFE R EE P, = 5) 3 MPCVD 4%
8 5 — e R DT 1] i it B A L 9 AR i e i) R R o 1 5G4 AR [ B b DR MPCVD 2%
A i B R B BRI A R B, RLIE 2% Tl s DA MPCVD 32 B9 4F R, G, BB T &

FE 4 %S TB79; TQ164
0033 - 07

Il 4x R 77 B MPCVD R (9 % JEPT 5, I 4286 SR K 23 4F R 7 % J8 5 D1 3 MPCVD 35 45 il 5
s T 45 A R 8 5 AR 7 T A 4 R

KHEIT : MPCVD £ WA TR A ;5 5 R 4 W

XEERIRAE: A XS 1674 -3962 — (2012)08 -
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Abstract: Diamond films possess many remarkable properties. Among the various techniques to deposit diamond films,
high power microwave plasma chemical vapor deposition (MPCVD) method has the advantages of high density plasma,
good controllability and clean environment free from electrode material contamination. Therefore, MPCVD has remains the
primary technique useful for depositing high quality diamond films. Western countries have developed abilities to deposit
high quality diamond films by using high power MPCVD techniques. In contrast, slow development in high power MPCVD
apparatus has remained a main obstacle for China to develop its ability to produce high quality diamond films material. In
this article, we first review the evolution of high power MPCVD diamond films deposition techniques both abroad and at
home. Then, we will present new results of our recent effort to develop high power MPCVD diamond films deposition tech-

niques.
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Fig. 1  Schematic diagram of a quartz tube type MPCVD reactor
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Fig. 2 Schematic diagram of a quartz bell jar type MPCVD reactor
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Table 1 Specifications of MPCVD reactors manufactured abroad
Country Us UK Germany Japan France Russia
Research institute Michigan State Element 6 Co. Fraunhofer SEKT Co. Universite General Physics
and/or Manufacturer Univerecity, Institute , ( Previous Paris 13, Institute RAS,
Lambda Co. AIXTRON Co. ASTeX Co. ) Plassys Co. Optosystems Co.
Typical MPCVD Bell jar type N/A Ellipsoidal Cylindrical and Bell jar type noncylindrical
reactor cavity type noncylindrical multimode
multimode cavity type
cavity type
Microwave 2.45 GHz/6 kW N/A 2.45 GHz/6 kW 2.45 GHz/5 -6 kW  2.45 GHz/6 kW 4.45 GHz/5 kW
frequency
and power 915 MHz/30 kW N/A 915 MHz/60kW 915 MHz/75 kW - -
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Fig. 6 Microwave electric field distribution in (a) quartz bell jar,

d

(b) cylindrical cavity, (c¢) multimode non-cylindrical

cavity, and (d) ellipsoidal cavity type MPCVD reactors
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