%529 % 59 W * B
2008 4~ 9 H

& % %

JOURNAL OF SEMICONDUCTORS

Vol.29 No.9
Sep. ,2008

SESE RN &—4 SiC gk

ZEM EAR

ZNE ZFR)

RS R M RERL2 5 TR 2 Be . Kb 410082)

FE: DR AR SIO;, MK R ok, 8 i 22 3SR R AL b i £ 8 — 4 SIC 40 K 2R . XS 2R AT A 40 A 2R I AR R
Wk 7 G5 R R B-SIC. ) A T S MO O B R T S R R 4 9 B R T B BT (HRTEMD MLE% 1% — 4 SiC 44k
LRI EAEN 30~50nm, KJF A5 JLFHE R EBOR, 1110705 1 A K 1 5 5 B-SiC 4R 4k . AR 2 Ik 0 LS 30 1 45 41
2 A (VS) R & T 3% 07 24l 7 SIC AR iy A KL

KB SIC R ZEAM RN BRI
EEACC: 0510

i E 43S TN305.05 XEFRIRAD: A

1 5§

P —FiEs B 5848 B S b RE, SiC LA A
HF VR R R, I A AR g R A
P S P S DA S R = N = 1IN NP N o e a1 Bk
SRR L R KL 5 SIC (KM R EL L SIC 44
KGR BLA B 1 B RS Os » He A4 I 3 ke P fE
O A — Fh R SIC 48K kL, — 4 SiC 4
KL T HA DL 12 e 2= PERE A 1 4 BE
et et AT R IR ARG R Y L FIRE R R 5
R 6 = % A B A R A O T B BRI R A T
1, AT Ry R L 4 T RN B R A A B R B 3 A
ERHREARERMANS I TINE T BENIEE.

H il & — 48 SiC 99 K& iy 7 ik E 2B/ RAMKE
BB AR Rt L AR N, AR B I BaE Fnfk 2
AAHPTRR L S LR B A 7 2 R T X LR E R Y
5k ROV A A3 Ry ey 2] SR 00 40 R Bl R AR L
) RN I B AR AL = K BE R L AR R 4 2 BB
RELD . 3 ok, 3 Wik 2 3 1) P B9 B A K ML o DA A ) B A
RAIC AL, 1538 T SIiC gk &l (B — WA
SR % Fe, Ni 80 NiO S5 E S Ak, 5 B0™ ¥ 4l 12 1%
A5 0 FH A2 AR K R . 7 3 R 2 3 S0 i AL T
e R A b R A T SE TSR SIC 9K % T T
AT AR AT AL TR S 5 R 7 I RV T B, v] B PR AT
K B S e BRSO EE T
A% SiC 9K 4k 1 T8 30 R X3 46 A7 A o B T
YR AL X SIC G K2R i AR K HIL BRSO T

e
2 Xk
SR PR B A & IS BH T AR R L s ) AR

* FUH HR Tt 75 A 3 4 W Bh i B (LS . NCET-04-0773)
T {E1E# . Email . yhtang@hun. cn
2008-03-03 Ui £ ,2008-04-07 & i

XEHS: 0253-4177(2008)09-1786-04

i) KSS-1600°C & it 19 G848 =X, £ FH A% Jsi k& B Alfa
AR PR R 99. 5% , hifE Sl 15nm [ SiO; K
A IR B R A PR A w4 AL 0 SR E I p B SRR R
DIR AR F SIO, S A8 1 4 Mg HEA,
I — 2 = IR A B AR o5 AR R AR & A ik R (DD LR
15mm X 15mm, 3 1 © 3 YE AL 3D b K% A & L
PoEmE R ESEE N ESEEH - 0. 1MP, 1L
50scem KM AR HIR G MHRP A (H, &8 9%) . &
WA W 5 . & b JF 4R DL 400°C /h 19 3 1 Jin #4 &
1200°C J5 /i 3h, £z LA A A 2 B R 22 600C J5, 56
PR S feJe AR HV B =R O 58 S » AT FERE R
R B K B Ak oK i & R R S FL A JEOL JSM-
6700F 3% & 5 49 4 ¥ 85 (SEM) , JEOL JEM-3010 & 4%
Bt 3% 51 H 45 (HRTEM) , Siemens-D5000X 4 28 ¥ K i
S (XRD) ZESEA7 5. BR L i F i 2E L T — 2 8
B 14K 1A S FEOER By L T BB S 4 AR T R T R R
THEATULER

3 ER5iHR

K1 ik i SR KB @Y SEM . & 1
(a) J& 5000 15 T MIEAAR - 7T LUE o RO AR 1 oK B
(K LK T S g R 2 RS 73 A 3 20 K BE AT LIS 21 L
TEE B EROK. B 1) J2& 30000 £ IS AZR . A
Rl DL B A B K 2 RO K 2 AR O3 A fE 30~
50mm . [ FL BT » H I A W48 B AT A7 0RE . S 52
HIEA.

2 O MG b O B9 K B 88 K B9 SEML B
(6000 17%) . AR FROULEE S L S W AR B T 5 18 1T ALY
&L HARW S HRERFVEMOK . AR B ah b S A
B W BURLAR Y B N R BV 58 19 47 82 1 Si0, B oK . 78
Du %5 A 9258 e, [RRE R 80 8 Rk R R e, LA

©2008 H [H 72



%9

ERMRAE . 2T SR A — 4k SIC 4K

1787

B 1 gy B4R SEM Bl (a) 5000 %5 (b) 30000 %
Fig.1 Typical SEM images of nanowires on Si chips (a) 5000
times; (b)30000 times
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Fig.2 SEM image of the grey powder
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Fig.3 Typical XRD pattern of the grey powder
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Fig.4 (a) TEM image of SiC nanowires; (b) HRTEM image
of single SiC nanowire
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Synthesis of SiC Nanowires via Multiple VS Reactions”

Li Jialin, Tang Yuanhong', Li Xiaoxiang, and Li Xiaochuan

(College of Materials Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: SiC nanowires are successfully synthesized via multiple VS reactions using silicon chips, graphite,and SiO. powder as raw
materials. XRD results identify the product as a cubic -SiC structure. SEM and TEM images show that the diameter of the SiC
nanowires is in the range of 30~50nm and length is up to tens of microns,even over one hundred microns. HRTEM analysis indicates
single crystalline p-SiC nanowires with a main growth direction of [111]. According to a series of experiments,a mechanism of multi-
ple VS reactions is proposed to explain the formation of SiC nanowires.
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