26 5

Vol.26 No.5
2005 10 CH NESE JOURNAL OF LUM N ESCENCE Oct , 2005
: 1000-7032 (2005) 05-0636-05
M EVVA
SC/Si
( 510275)
(MEVVA) , c’
B -SiC SIC/Si
(FTIR) , (XPS) (ARM)
(L) 430, 560 M ,
A
(NSJQC)
: SiC;
1 0473; 0482 31 PACC: 6170T; 7855 A
[7]
(MEVVA) , c’
(=23 32¢) , ,
1 t 1 1 B -SiC H
, SIC/Si
(4 Si Ge (FTR) ,
, : (XPS) (ARV)
[5]
. . ’ 2
SiC S (20%)
(8%) , SiC n  Si(100)
, , Q1 0a2Q- an'’,
(500 +20) U m, Q 999 9
, , , MEVWA A-HMEVWAS50 MEVVA
1x10° am* C’ ,
(MEVVA), 35 kev , ,
, , (700 1200 ,2h)
(900 ,1,2,4,6,8 h)
e B ruker EQU NOX55
. 2004-08-22; : 2005-04-21
. (001911)
(1982-),

: Etmail: stcdh@zsu edu cn, Tel: (020) 84113398, Fax: (020) 84113398



5 M EVVA SiC/Si 637
(FTR) 700 an ™’ :
FTR ECA” Si-C ,
(XPS)  CSAVI4000 , Si-C
(ARM) , : 800
, S22 Nd YAG , an’* , Si-C ,
355 ™M , B -sic 1
FTR , ,
3 a(700 an' '), (800
an’ ') SiC ,
c’ Si,C b ( ) b (
, ) SIC, [8]
Si )
1 FTR , 1 {
(a) 900 , )
FTIR : 1(b) , SIC(b,) S-C(a+ b, + b,)
2h FTR 1 : i 2
500 1000 an* C Si 2 , :
, 1080 an™* SiC ;
S—O ) SiC 2h
100 —
@®
< ™ 3 ® 60r
Td 80 \ % g
. E \ ((i))zlxs}—llmplamed s 40 = b/ (brby)
g 60 (c)2 h s ‘°'bz/(a+b,+bz)
5 (d)4 h s 20f
= d (€)6 h é
40} € (H8 h
f 0
600 800 1000 1200 200 600 800 1000 1200
Wavenumber/cm™ Annealing temperature/ C
100
601 )
% 80 §
§ 601 (a) As-implanted % 40r
E §b)700 T §
E c)800 C &
¢ OME > o
(1200 C <
L 800 1000 1200 or , . ; .
Wavenumber/cm™ 0 2 4 6 8
1 FTR Annealing time/h
Fig 1 FTIR gectra of the samples (a) as-implanted and 2 SiC (b;)

after annealing at 900  for various tme intervals as
indicated; (b) as-implanted and after annealing for

2 h at various tamperatures as indicated

Fig 2 The ratio of the nano SIC (b,) sample with various
annealing temperature and tme
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Fig 3 The camposition depth profiles of the C atoms deter-
mined by XPS analysis for the sample before and after

annealingat1 200  for10 h
4 35 kev 1 200
AR

Fig 4 ARM magesof the sampleswith implantation doses of
1x10® an"? and annealed at 1 200  for various time

intervals as indicated, mplanted energy is35 ke/, im-
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Structure and Photolum nescence Proper ties of Heterostructure
SIC/Si Prepared by M EVVA lon implantation at Room Teanperature

WANGLi, ZHAO Yan-e, ZHAO Fu-li, CHEN Di-hu
(State Key Laboratory of Optoelectronic M aterials and Technologies Deparment of Physics Zhongshan U niversity, Guangzhou 510275, China)

Abstract: The intense visible photoluminescence (FL) of porous Si has attracted much interest as it opens up
the possibility of fabricating light-emitting devices based on silicon technology.  Silicon carbide, egecially
cubic phase B -SiC) , is an attractive material for goplications in high-tenperature and high-pover electronic
devices for itswide band gap, high themal conductivity and high electron saturation velocity The develop-
ment of SiIC for opto-electronic gpplications has been the aubject of intensive research for a long time We re-
port a preparation of SiC/Si heterostructure by ion implantation of oversoichiometric C* o single crystalline
silicon substratewith aM EVVA (metal vagpor vacuum arc) ion surce, then a themal annealing isperformed,
B -SiC layer isfomed after that, which indicates that surface SIC/Si heterostructure is successully prepared
The phase trandomation characteristics in these SIC layerswere studied using FTIR gectrosoopy and a de-
oconvolution schame of the IR Pectra into anorphous SIC andP -SIC components X-ray Photon Sectrosoopy
(XPS) sudy the attribute of the C atom, the Atom Force M icroscopy (APM ) images show the surface mor-
phology of the annealed samples The photoluminescence (A.) properties of the as-implanted and annealed
sanpleswas studied under the excitation of 355 rm. AL Pectra show that there are twvo main peaks 430 M
(29¢/) and560 M (2 2 &/), the AL intensity achieves the maximum at annealing temperature of 900

, 2 h A nanoscale SIC unit quantum oconfinement theory and surface state theory are used o explain the
phenamenon, itwas indicated that the nano SIC and bulk SiC play key mle in the AL process, and the surface
stat of the SIC nanorod al
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