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1 EFEADFRBEERBERIRER AT E

XF CHAKRERIAKRR, BRETFHBERT,. HEER A0 KEE M TE K.

C(graphite)—C(diamond) 46, >0 R W ABEH 1T (1)
He *—1/2H, 46:<0 R ATLL B K 47 @
BRNTBXFTLUE:
C(gra)+xH « *—>C(dia) +1/2XH, (3)
FERAGOBMBAR (.
C(gra)+xX(H-+ *—1/2H,)—C(dia) 1)

VRBAERNER. RE Y HRRKAD MR N (DK 46:<0, R WA LA M A #17. TER (OHE
FlCgra)+x(He * —1/2H) 1A CH R ZMEA BT, MEABIARAT R (DO M
BEER, E-RE THER FHAL. EBABHNERRTHI®A LM, &R A6
BERAMHMEMA M. EXHRET,HE&BH SR A RX ¥ LT . RIBETH B
OB x BER 0. 28 R HMIE A BHRAFHIECRE ¥ EN I ME L BHRAEHE
SRR D, BEEABHRANZBRERBREEBNRANERE  ARA¥ 8 HER/MUTERE
FRALITH CH R RERKERNAKNIEFHEESHAE.
F1 FE 2 HHBELE era” AN KT
Table 1 Thermodynamic Data of Activated Graphite with y Value
(activated temperature; 2400K, reference temperature: 298. 15K, pressure: 10* Pa)

Hgra* (H)=1x217. 9861 (kJ/mol), Sgra* (H)=>5. 68614 x83. 7815(J/mol * K)
Co=A+10"3B + T4+105C « T-2410~°D ¢ T2

298-1000(K) 1000-1550(K) 1550-2400(K)
A=0.15974x5.7635 A=25.5701+%5.7635 A=25.5701425.9518
B=238. 8990+ 1. 2400 B=—0.22324x1. 2400 B=—0.2232+11. 6351
C=—1.5154+x0. 2988 C=—39. 1476+ 0. 2988 C=—39. 1476+ 120. 6857
D=17. 4121—x1. 3416 D=—0.0978—x1. 3416 D=0.0978—1x0. 1076
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Fig. 1 Comparison of non-equilibrium stationary project Fig. 2 Comparison of non-equilibrium stationary pro-
phase diagram with experimental results ject phase diagram with experimental results
(0. 1~53. 28 kPa; Refs. 4~10) (0. 1~53. 28 kPa; Refs. 11~28)
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Fig. 3 Diamond growth phase diagrams under 0. 01,
0. 1 and 1 kPa pressures Fig. 4 Diamond growth phase diagrams under 0. 05,

0.5 and 5 kPa pressures
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SERIES OF NON-EQUILIBRIUM STATIONARY PHASE DIAGRAMS ON DIAMOND
GROWTH UNDER DIFFERENT PRESSURES OF C-H SYSTEM*

Liu Zhijie Zhang Wei Wan Yongzhong Wang lJitao
(Department of Electronic Engineertng, CVD Laboratory, Fudan Universily, Shanghai 200433)

System pressures are important experimental coefficients in the deposition process of thin diamond
films. If proper calculation method is chosen to predict diamond growth condition quantitatively, such
mehtod can guide the experimental research on the subject. Based on non-equilibrium thermodynamic
coupling model, stationary project phase diagrams on diamond growth were calculated and coordinated
well with quantities of experimental results that had been published. Also, phase diagrams under differ-
ent pressures for C-H system were systematically drawn in this paper and the principles of the vatiation
of diamond growth region with different pressures were obtained. The phase diagrams all have dia-
mond domain, which is very different from the diagrams based on classical equilibrium thermodynam-
ics. In this way, the non-equilibrium coupling model settled the controdiction between the classical e-
quilibrium therinodynamics and the experimental fact that the diamond can grow successively and
graphite can be etched under low.pressure. The calculated results can give quantitatively favorable

guide to experimental research on diamond growth.

Keywords ; non-equilibrium stationary state diamond phase diagram C-H system
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