%529 % 55 W * B

2008 45 H

& % %

JOURNAL OF SEMICONDUCTORS

Vol.29 No.b5
May,2008

6H-SiC #f ik £ R FIHME 3C-SiC HIEMEMT R

&

ZER Z%%

& KiH

(LR TREZETTRR, WL 710048)

E: L SIH, Fl CoHy Jy SOBEIR L 7E 1250°C R o 5 JT AR I B4 BE fb 27 A € FRIE 18 6H-SIC #f JIE b 57 BRAP SE A K T 3C-SiC
RIS A7 A B AR T ) OB M A AR O R R TG L T L R R A A ) T T S R B R R SIC AN R B
W) R L JRBEZY T 50nm. i o AT e S AR R L AR 5 A1 E TR 2 5 D HE S HE 5T 1 6H-SIC 5 # Al 3C-SiC &
Fog s W o T L TR A TG F At ik Y . D H AT S AR A A R 45 R TR U I A0 SE T A TN B 5 A B 3C-SIC, TR A%

HWHCH 0. 4362nm.

KW ikl AT RN B T R

PACC. 8115H; 7360F; 6150J
FE4ZES: TN304.2 X AR A

1 3%

1B R 5 = R AR M R A R 2 — L SIC DLH 4
T S B ) 4 B A 2 R v s 1) o 2 e 3 L T i AR A
T 1 U RIS T R P B T R R I PR
T T R O R A W 5 | 3 P A Ak 2 BEE SR Y
IR EAREAWFGE T AR SIC ) 200 Z 2 Rk,
MEAT 3C-SiC HAT N FEW 45 1), H H o 11 5% S Fif A
M ESR YR EFES THE SR KR &
WL PR 2 AR G TF ST AR b S T E 3C-SiC
ORI FE RS 4 28 X £ 8 [ Si il 3C-SiC i
[7i) Jeg 7. J7 i 7 o DA it T 55 4 7y T K 1A R T R RE A K
[F] s Si A1 LIk ) 26 M il B s ds i L2 2
thF 3C-SiC 5 Si %] JI§ Z [A] 47 175 45 3 K 11 dh A% 2% B
(20%) FIFRIBL (8% ) » Si A Ji& A FE 3C-SiC il 5| T
V2 — B ME R 5 B i 52 B R XE A0 28 22 v 467 4l %
1o o ) B 3 R A S AR i BBl B 0 R i B B B L AR
pirs 1 S B 2 el S0 Oy i i S ) R Y 5 — AR
ik SiC Ak 38 3 Ao JiS 20 b U 00 38 A BOR T Bk
RIS B JEL | R B R L A A B SE SE 1Y St 3t SiC AR 4E
RO T JLAR L R A AR Y 6H-SIC, 4H-SiC A1 i i i
1) B2 vo A A N R L A5 BB 40 F 9T I H O OG T T SIC
WHE b AMNE KA R G AL SiC AMNE 2 | I A AR B Y
TOET Ol T N B 45 H ) 3C-SIC g (111) i Al
6H-SiC 1y (0001) 11 14 J5 1 HEZ — B, S5/ 19 48 A 4%
AREIE =M A I % 7E 6H-SIC 19 (0001) J7 ] | 4h
HE 3C-SiC., ih T ikt e i 4% 2% T 15 18 1 2 7 DA AT IS 5
A FE S (14 B (0 50 [] B A0, ] i J AN AE 2 LA R LT
TE R R A AR SC 3 IR TR T RE Ak 2% A TE

XEHS: 0253-4177(2008)05-0936-04

FL(HWCVD) %7€ 6H-SIiC (1) (0001)Si i F 4= K iy SiC
R R L SR AR S5 A L 38 3 4T 4 L R (SEMD s 7 2 5
5 CAFMD WL 28R b 28 TR 50 5 38 2o 3] 10 328 5 W+ 0 7k
i (TEMD W R AE S0 HE 2 55 4of IS A & 40 45 1 S A T
AR 5 B I >R B X ML AT 5 A6 A (SAD) A5 a8 11952 A0 4E
JZ 1 A AR

2 X

A TAEJ& A6 B AT W6 0 B A 7K OF OB = AR R
HWCVD 4 K R h 47 RO IR RN He 6 Bk
¥ 10% /9 SiH, A1 Cs Hs » 23h R 2l Hy - SR E 4T IK 1
FH 6H-SIC 1 (0001) Si [ . 4ME TF 4 BT » 1 55 205 L ==
WA E N 2000scem ) H, , 3778 1250C T /£ 4F 10min
DL 4 G 25 TR 3 24 20 s ok B B 3 50 AT Ho R R
R G B SIC 41K R )2 R mi b FEEEH G, £ 4F H,
LB AN AR R ST A s R R AR T R A RE AR KL SE
oA R O 1250°C L B[] 2 50min, SiH, A1 C; Hg 1)
TR BN 10 F1 dscem CRf 7 1Y Si T C 11 BE JR & 4
WA 4. 46 X 107°F1 5. 36 X 10~° mol/min) , 4 £ i F2
2 F AR 450Pa 22 A7 6 A K Y SIC A A i
K ISM-6700F %! SEM M %< k¢ 5 % 10 B 5. 2R
SPI3800-SPA-400 7 AFM il i H: 22 1@ 4 kS 52 . 5%
JEM-3010 % TEM {32 73 B #F 5 10 & 42 45 #4) Fn 20 TR
.

3 ERERWH

B ZWERBR RWIEA LR EN T EHRMET
A SIC W B o A i - LR TG I L B IR

x [H R HRB RIS GHEHES .60576044) , 55 45 2% K T 1 22 R S L TURHIT 3L 4 GHIEHE 5 : 20040700001 L K 0 [ 4 1 )5 )2 3 4 (it 5 20070411137)

G IRUgE|
T {E1E# . Email: llttlintao@163. com
2007-12-29 1t 5], 2008-01-20 5 #j

©2008 rf[EHFE



%5 N

6H-SIC #f Ji b 57 J5T S SE 3C-SiC 5 14 25 4 F 5% 937

[# 1 SiC AMEM B SEM SERLE (o) HORAE R 20005 (b) il KA %

50000
Fig.1 Plan-view SEM micrographs of the SiC epi-layer (a)
Magnified 2000 times; (b) Magnified 50000 times
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Fig.2 AFM image of the SiC epi-layer surface
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Fig.3 Cross-section TEM image of the SiC epi-layer
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Fig.4 High-resolution TEM image of the interface between

the SiC epi-layer and the substrate
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Fig.5 Selected area electron diffraction pattern of the SiC epi-
layer and the substrate
result of the SiC substrate.
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A Structural Investigation of 3C-SiC Film Hetero-Epitaxial Grown
on 6H-SiC Substrate”

Lin Tao', Li Qingmin, Li Lianbi, Yang Ying. and Chen Zhiming

(Department of Electronic Engineering, Xi’an University of Technology, Xi’an

710048, China)

Abstract: 3C-SiC film was hetero-epitaxial grown on 6H-SiC substrate by the low temperature hot wall chemical vapor deposition

method at 1250°C ,using SiH, and C;Hg as gas sources. Results of scanning electron microscopy and atomic force microscopy show

that the sample’s surface is smooth without a visible island structure. The image of the cross-section transmission electron microscopy

shows that the compact and uniform SiC epi-layer has a flat interface,and its thickness is about 50nm. High-resolution transmission e-

lectron microscopy shows that the substrate and epi-layer are well-arranged 6H-SiC and 3C-SiC structures, respectively, with a smooth

transition and no polytype in the junction. The selected area electron diffraction pattern also shows that the epi-layer is 3C-SiC film

with a zinc blende structure,and the calculated lattice constant is 0. 4362nm.
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