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ABSTRACT When the relative parameters of hot filaments were fixed at the optimal values, the
irradiance distribution and the temperature distribution of substrate were simulated during the growing
process HFCVD diamond films. Considering the effect of heat conduction, the substrate temperature
distributions under the condition of adiabatic border and 1000 K isothermal border are more uniform
than those in pure heat radiation system. All these results may provide the basis for the growth of

diamond films in HFCVD.

KEY WORDS diamond film, irradiance, temperature field, heat conduction, HFCVD
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1 HPRBIEGE

7 HFCVD K &R AMEE AT, HESHHFR
BRI SCHR [12]. RIEREH AR, FRR W Lo
A (Xe, Y2, H) MIBOTH dA; 2 RARLNERE
(BREE S E ) N

n L ¢2
Qi—s = Z EfUTf4/ / [Hsing + cosg-
0 1

i=—n

. (H — rsing) - d¢dY]

(X = D i) = 7] p &y

Hep
n= —— (2)

d=[(Xy—D-i—rcosp)® + (Y1 — ¥2)*+
(H — rsing)?])*/? (3)

A (1)—(3) B, N HRULBE, e WREKKE, o H
Stefan-Boltzman #%{ (0 = 5.67 x 1078 W/(m?-K*%)),
d AWRHOTE dA, SRBoTE dA; (PORITH
(X1,Y1,0)) WIEER, H AFET H-SHRLHZ]HAE
¥, Te,L,D M r 5500 EWEE, K, [FEM
B2, CHEH CRML, 9 fl oy DHREKMA oW LET
R, AIBEH H, D, r, i M Xo BREERAARS.

TRV EMBE MR T, WRREERZALE
SYEYETRY, @it B A E A P . R,
AR ZFIMCEER, AIRRE EROTE dA2 RRE (Th)
% [12]

n L pé2
T, = { Z E/ / [Hsing + cos¢-
i=—n 2 Y é1

— rsi ) 1/4
(H rsu:i(f) d¢»dY1} / Ty (@)
M (4) WTLLE L, AR K EH AL A RA R, B
T PR S 377 P it B F IR BE 2 A0 45 R AN AT I AOR
HAEMAR, ERA—ENTEE.
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AR SRR BE ) B 3G & LSk [12).
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Fig.1 Mathematical model of conduction
(a) 2-D mesh grid of substrate surface in FDES
(b) partial mesh grid system
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H | AAEEERE (1=0.6 mm), d4ds = Az- Ay, k, Hl
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Fig.2 Irradiance space distribution (a) and the tempera-
ture space distribution (b) of substrate in radiation

field system
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Fig.3 Substrate temperature distribution in space under
condition of adiabatic border (a) and isothermal
border at 1000 K (b) in radiation and conduction
system
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SHERE R B E, REiRENRRERER ZEET 54/
56 F1 86 K. ¥ — i FE R ST A FHEIR B F g
SFEERAPEREHN, HIRLFRIHRARER, 8
B BE D ETMEEY, WiRRAEREANEL, EE
RN RIR NI, WEREBESE L, ¥EX AR
FEe . E BB RRRE 1000 K i, FRIRAEAY S
B S aPGh RAETHIRE AL, « My Jm
IHENESEENRREEZES A S MK 5
B2k 1 K78 75 mmx 75 mm o H)E X E U AR,
B2k 2 Fghzk 1000 K Frfkigfy3y R X i A fIE mA
90 mmx100 mm M 90 mmx92 mm, ElFRHHEREK
b (el 218 K 1 A8 3o RS S AR Y HeAR)) ph JEOREY 75%
SRR INE T 90% 1 83%, X A AHE TR &N G ER A K
BT HERE M.

mREED LR R BPBRIESEAEE WER
BIEE B I AU 2 AR S A BVE SRR, ¥ —
%2 B IER. PEMHIZEA %R Wolden A 10
4351%% 4 kPa £/ F Hy #1 He KA FHAIEEEIHT T
3R, A He 5| A SBOTEFCREAS T 20 C, M
H, (93| AREBEFE T 90 C, Har (60+5) CIHLE
SFETHEMA, (2515) CAETREHRES. BTFAX
Hi SR EERESRES T#T8), B, iR Ra5E
ARE S LREN A —EHET, BRIKKEE S5 %R
i E—su Bl LS TR S ke RS
BEY REMKESZ AREERE, UR=F5KEA
SN AR E R R RBETRANBES TN LRTR, &
HAKER., mHREENGEN ERERENRSED

3 £k

£ HFCVD £k XKEREN AL RS, LR
XRLELBHBMEMFRT, 25 xHREHER MG
SR FHHERIRESETIHRE, SRR

(1) TERGRS PR R, FRIEEH 2 6737 5+
JRR B ER Z A2 AL, 7E 80 mmx80 mm
ZMAE T, WRKSHHBRE AN 75%.

(2) EERAH T, HEFEIREBE B ZR A

S, WEHBRXEINAY 90%. fFEEBHRT, #H
RN RREA N E TR AH. Ml R RE TR,
PESHERARE, WIRARESMAYS. HiLRH
1000 K Bf, #ERIHERX EINY 83%. Li&%E,
R REIREREFENRET, /MESEHRRERE
SAEMSS, IE—EBE LR KER, SREN
ENEEAE T HM&ME.

SEH

[1]) Angus J C, Hayman C C. Science, 1988; 241: 913
[2] Yarbrough W A, Messier R. Science, 1990; 247: 688
[3] Bachmann P K, Leers D, Lydtin H. Diam Rel Mater, 1991;
1:1
[4] Jiang X, Schiffmann, Klages C P. Phys Rev, 1994; B50:
8402
[5] Song G H, Sun C, Huang R F, Wen L S. Surf Coat Tech-
nol, 2000; 18: 860
[6] Janson F, Machonkin M A, Kuhman D E. J Vac Sci Tech-
nol A, 1990; 8: 3785
[7] Mark C M, Wen L H, Michael E C, David S D. J Appl
Phys, 1994; 76: 7567
[8] Xu N, Zheng Z H, Zhang X F, Sun Z. Thin Film Sci Tech-
nol, 1994; 7: 68
(F T, BEFE, KRE, 7
7: 68)
[9] Song G H, Sun C, Wang B, Wang A Y, Huang R F, Wen
L S. Mater Lett, 2001; 48: 8
[10] Wolden C, Mitra S, Gleason K K. J App Phys, 1992; 72:
3750
[11] Liu D Y, Huang R F, Yu J, Wen L S, Shi C X. Chin J
Mater Res, 1996; 10: 279
(X, |EF, T A, W, WSS HEIRER,
1996; 10: 279)
[12] Wang A Y, Sun C, Wang B, Gong J, Huang R F, Wen L
S. Acta Metall Sin, 2001; 37: 1217
(Fg%, v &, £ K, B & #HFFN, His $EZ¥
##., 2001; 37: 1217)
[13] Tao W S. Numerical Study of Heat Transfer. Xi'an: Xi'an
Jiaotong University Press, 1995: 79
(M. JESRE. A% BRTERFELB, 1995 79)
[14] Glassbrenner G J, Slack G A. Phys Rev, 1964; 134: 1058
[15] Song G H, Sun C, Wang B, Huang R F, Wen L 8. Chinese
J Mater Res, 2000; 14: 609
(R#tk, B &, £ vk, EHRY, Bl HRIRER,
2000; 14: 609)

2 OEBERESHEAR, 1994


http://www.cqvip.com

