o512 55 3 ) TEEREEFIR 2002 4F 6 /1
Vol. 12 No. 3 The Chinese Journal of Nonferrous Metals Jun. 2002

[ XE4S] 1004- 0609(2002) 03— 0566- 04

IRz &R A B R R &l

BT Hr, XIE S, BRE|E
(HFFH TR MU TR R, T 510640)

[ ZE| 7€ pSi(100) # 4k L e CVD YU T 3R & RIA R . H XL30FEG 14 Bt X 4 2 A7 41 B %
Raman S0 %A S [7] 0 BRI 1] 1R 35K T <6 M A PR D808 6 350 B A R R 43 BEAT T W9, 500 B LRI EAT T 43047 . 4
R BRI S WA (0 R0kL 25 B8R A% %6 B — 350, 0% S RA B B0 S WA 4R, fokERST 24 70~ 200 nm; B84
SN R DTRERE RE YR IM B R, 20 A BB WA i L — OB 07 X ERTEK .

[ REEIR] SR Wi R A U DTRUE

[FEISZES] 0484

[ CEKFRIRAD] A

AR SAH G B NI EEE R FE v, 2
TRA SR R B U B2 8 v i il P BRI I, AR
25 oy 2 B o A R BRTE 42 NI4T (balklike, X 44
cauliflow erlike diamond)!'™*' ., A Z % H W45 B
U B4R T BB A T RE R, Xt
g R ERTE S WA B SR 82>, SCHR[ 4, 8]
H Raman Y635 A F1IE S o 85 o0 A BRTE S WA 4
USRI . oeC MG S, R, 124 0 1kid
R IAT GERTE G NIA TE SR RIS . O, 7B
T80k 53 v 88 XL30FEG, X 5 26 A 5 %
Raman JGIE O #v 2z A6 22 S PTARVE (HFCV D) &
R IR E S WA AT T0E5E .

1 SRIGAE

FH BHIKHFCVD R EP iR 4ENIA .

Mg pSi( 100) VEFE ML, AR ST %
B, UURRETH 1.5 Bm S NG GO BT B, R 3L Y)
BRI H 5 mm x 10 mm x 10 mm B 7 R 5
L3 ), AR B R BE VR 10 min, DA
BRI ILAE R M0 AR R S NUA Ok o« AR — 8BS i 1
KA M BRAS 20N R, THBR T BRI R AN ]
&R TR 22 57 . R0t B I B i N RO
FYURENIAT, By CH BIARFR 5 R0 PTAR I (8] 41,
HRUVIRSHINEL 1. 78 A(CH4) H 2. 2% I (4K FR
S8 YU 3 R AE s, B R ORI T AN E], 2 o0 A
60, 180, 360 min . N RIE 3 FFE M UIIRSE —

2k, K3 AR RIBA RN ERTIR G, B2
AFESAEDURR BIRLE I 8], AEAEILFRZE T H
BUBRCRE B R AR i U DT AR &5 . 28 4 | FF dh £
P(CHy4) N 1. 6% B YT 360 min . A} PHILIPS A #]
771 XL30FEG 373 BUR 34l L B 0 1 25 (R4 i ik
AL, X S AT AT Raman 6 35 SO0
i IEAT AT .
#1 HFCVD LUIBERIA T Z 25
Table 1 Deposition parameters to grow
diamond by HFCVD

Reaction
mixture gas

Total gas

Deposition
flow/ (mL*min™ ")

pressure/ kPa

H,+ CH4 200 5.0

Distance betw een hot-filament
and substrate/ mm

Hotfilament Substrate
temperature/ ‘C  temperature/ 'C

2200 800 =30 8.0
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Fig.1 SEM morphology of substrate surface

deposited for 60 min at 2. 2% CH4( volume fraction)
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Fig.2 SEM morphologies of substrate surface
deposited for 180 min at 2. 2% CH4
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Fig. 3 SEM morphology of substrate surface
deposited for 360 min at 2. 2% CH4
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Fig. 4 XRD pattern of diamond film deposited
for 360 min at 2.2% CH4
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Fig. 5 Raman spectrum of diamond film deposited
for 360 min at 2. 2% CH4
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Fig. 6 SEM morphology of substrate surface
deposited for 360 min at 1. 6% CH4
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Formation mechanism of balllike diamond

QIU Warrqi, LIU Zheng-yi, CHEN Jian-hui
( Department of M echanical and Electric Engineering, South China U niversity of

Technology, Guangzhou 510640, China)

[ Abstract] Baltlike diamond films were deposited in p-Si( 100) substrate by a hot-filament chemical vapor deposition ( CVD)

method. The morphology and composition of balklike diamond films deposited in different time were studied by means of XL30FEG

SEM, XRD and Raman spectrum, and the balklike diamond forming mechanism was also analyzed. T he results indicate that the den-

sity of balklike diamond grain is the same as its nuclei density. A balklike diamond grain composes of micro-crystals of diamond. The

size of micro-crystal diamond is only 70~ 200 nm. The micro-crystal diamonds come from fast second nucleating on deposition process

and assume disordered state. The balklike diamond films grow up by means of multiplying of second nucleating.
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