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ABSTRACT Two-dimension coupled model of the temperature filed, velocity field and density
field was developed according to the geometry and technology parameters in hot filament chemical
vapor deposition (HFCVD) diamond film. The spacial field during large area diamond film deposition
was simulated using this model to study the influence of deposited parameters. The calculated results
about the temperature and the mass flow density on the substrate are consistent with experimented
ones. The inlet gas velocity obviously affects the uniformity of the mass flow density, and the other
deposited parameters have little influence on the distributions of the temperature and mass flow density.
The optimal hot filament geometry parameters to deposit high quality diamond films with an area of

100 mmx100 mm are gained on the basis of the minimum temperature along hot filament array.
KEY WORDS HFCVD, coupled model, spacial field, simulation
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Fig.1 Schematic diagram of HFCVD diamond film
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Fig.2 Simulated temperature field (left) and velocity field (right) (distance H=8 mm, diamater d=0.8 mm, inlet

gass flow u, 0=500 m!/min, filament numbers n=19)
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Table 1 Influence of deposited parameters on the minimal

temperature along hot filament array

n Tmin H Tmin d Tmin Uy,0 Trmin

K mm K mm K ml/min K

21 2332 10 2325 1.0 2338 1000 2285
19 2304 8 2304 0.8 2304 500 2304
17 2265 6 2264 0.6 2254 300 2313
15 2215 4 2234

13 2144
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Fig.6 Influence of deposited parameters n (a}), d (b), H (c)

and uy o (d) on the mass flow density on the surface
of substrate

(a) d=0.8 mm, H=8 mm, uy,0=500 ml/min
(b) H=8 mm, n=19, u,,0=500 ml/min

(c) n=19, d=0.8 mm, uy,0=500 ml/min.
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