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ABSTRACT

SiC layer has been deposited on graphite substrates with a diameter of 15~25 em using a low pressure chemical vapor deposition
(LPCVD) method. Effects of the umiformity of deposition temperature, depletion of reactant gas, and gas flow pattern on the
microstructure and thickness uniformity of the SiC layer have been considered. Control of gas flow pattern has been shown to be of
vital importance to obtain a uniform SiC layer in large area deposition. SiC deposited layer with a thickness variation of £12% within
a diameter of 25 cm could be obtained by controlling the position and size of reactant gas inlet.
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Fig. 1. Schematic diagram of CVD equipment.

o

2.

s
I
1%

B APl AHRE 713 FAe] 15~25 emo| X T
3 mmel B9 /9os 9$EOR A% FHue 74
%7 9 298P A7E sicsh fAE S0
(G347, Tokai Carbon Co., Japan)2 AME3l3T) =
71%e SiC AR E ARESHe) #120071A) Avlsia
& 3 oMELE M5k FHlHTh FEE Fig
Vel A S FAHE SR ). sice] €
Bede 23 e Fride] 2 48 1 Sis ce
Bai)7t IR Ho] goja] SX=0] zAjo] slErERS
2 E7] #& MTS(@methyltrichlorosilane, CH ;SiCl;, 99%,
Aldrich, USA)E AME-3l9on 24 2 3 722E
H,(> 99.999%)% A]—%@}Oﬂn} MTS £71% 0°CE #X
&l ﬂﬁ'—%_oﬂ HH @57ke {3Fg ZFste] MTSY
2 Z%Sis}?&t]—. H,9F MTS9] g4l 52 243}
j—l%l?_% 1200~1350°C, S2AZFE 1~4 h, &
20~50 torr2 SHHTE ZFPFE L glezm Dt
137 (Baratron, MKS, USA)E /‘]"%'75}&1 7HA
29 ZAFHE Abele)] AE bellows valveS
2=z FUsE S1A9 B¢ 28 o
L BE F PAsE A4 AE ATRE
A - Febel] AXH gas trape ARSI FHAA WE
stk

Z3%e) TUFY, BE ATE 2 T BB 34
AW 7 (JISM-5200, Jeol, Japan)-g o]&sldct. a2
o F7 #d=E AR 93 4 7@ 99 =
AF 15~25em®] HHH AJHE A o= Fust &

AT 2.5cm 7HHo R ©HS Huhsle FAbdxlE
1:1]751 o= Zz .:19,] 7]ﬂ._ _‘,]-ylal_oiﬂ. SiC __iT—z.c:] @24
& B AR IRk XA FE 24E B8 AR
o} S FEFA SiCY #EFFEH|E Auger electron
spectroscopy(AES, 300R, VG MicroLab)E AR&-sle] 3t
ATt

g

- _I]m Jlos

ﬁérﬂrﬂr_&mloﬁ

g

kl _E' 1w Rl EE:
it rlo OIL
rN

r

o
o,
lo

b

N
o
32 o
i)

B2

AL - B=g
T T T Ll 1
(220}
G : graphite
Indexed : g-SiC
1350°C
S
= i (31‘1)
L (111)
(]
1300°C
(222)
L A
G 111 o
A A( ) G 1200°C G
L " 1 1 ' L 1 1

20 I 30 40 50 60 70 . 80
20 (degree)
Fig. 2. XRD results of SiC layers deposited at 1200-1350°C for
1 h.
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Fig. 4. Deposition rate as a function of deposition temperature.
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Fig. 5. Su1ﬁce microsiructures of SiC layers dcponted at (a)
1200°C and (b) 1350°C for 1 h.
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Fig. 6. Thickness (a) and grain size (b) distribution of SiC layer
deposited on 15 cm graphite at 1350°C for 1 h. The
position of gas inlet was on-axis of the center of the
substrate.
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Fig. 7. Thickness distribution of SiC layer deposited on 15 cm
graphite at 1350°C for 1 h. The position of gas inlet was
off-axis of the center of the substrate.
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Fig. 8. Surface ((a),(c)) and cross-sectional ((b),(d)) microstructures of the center ((a),(b)) and the edge ((c),(d)) regions of 3iC layer
deposited on 15 cm graphite at 1350°C for 1 h. The position of gas inlet was off-axis of the substrate.
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Fig. 9. Expccted gas flow patterns when (a) the position of gas
inlet is off-axis of the center of the substrate and (b) the
gas flows concurrently to the center and the rim regions
of the substrate.
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Fig. 10. Thickness distributions of SiC layers deposited on (a)
15 em and (b) 25 cm graphite at 1300°C. The deposi-
tion times were 1 and 4 h for 15 and 25 c¢m substrates,
respectively. The gas inlet was designed to avoid
recirculating flow patterm.
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