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Fig.3 Change in FTIR absorption spectrum of
C-rich a-SiC:H films, which were prepared on Si
wafers and followed by thermal treatment at
673 K, with the annealing temperatures from
473 K to 873 K



52 1 FEHE A AR e A AR A A A R S RE O 2 ) - 43 -

Io,) = [“24, WP 4a 57 L SiH, BRAGHRSNIRIE 16 600 K
| @ A TR0 5 500, 0 Si-H BLAE LR R Il

LER:8 BT, Si-H S IEA 52 e, i [ 4b th CH,
w BEAAR S 3 7 850 K 2247 A A SEW IO Ha B, 36
g WILIRRE T C-H B4 JF 6 40t X dR it T —
5] * AR S M SIC W C A AT A
A EERRIO SR G . L A0 ik % P 4 ] 4b
Pl T VEPEF]SiH, 5 CH, H%AE 300 K 5700 K Ji]
% \\\\\://: B B e PR A RE 5 C- 15 SickkbE
5 — BRI HR BT . SCIE T BV P AR s
= %&%??%gﬁﬁwbg Z_ﬂ[ C%ﬁ% i bR ,‘ﬂfiﬁ% iy Si-H 5 (;I;IP/H\
pi—== s o EM%?MW%ﬁT%%Eﬁ?WMKmE?
BE/K AR P

. a Sill, {4515 3% 3 g
w0 ///\\\ £ 473 K % 873 K {ik J3 15 Bl HL, kb 30 4
e 1E a-SiC: H ML P 47 Ay 247 AR P 7 1 5%

- e

M«

=)
(=]
L

(1) R Ak B GE 5 18 30 ST 00, S22 T ALY
PHC R IR B O B B R B A
227 PR TS SR B YR, TR R T a-SiC

MRE/(a. u.)
ES

201
—— g%?%%&%ﬁ@&tg RS R B SR RE
= - (2) 34 AL FRAE S MO M SioR -t
BEK By bR R 3 SiH, B = B A X B I, (75 a-
b O RSl SIC: H 7 1 Bk i #E 7 300 K ~700 K 385 Bl
E4 REIEHRSERSIRICREHEHT A AL
Fig.4 Integrated absorption area as a function of Kb SR T R T 7 A i S ) 305 SR AR b el i
annealing temperature FHEARIR] LAY, T DA% 58 7 B o o 2 765
AL PR T2 DA B AU R sl AR e T
SR
[1] SEAND L L, SCHOWZ O J. Advanced SiC composites for fusion applications[ J ]. Journal of Nuclear Materials, 1995,219 .
3-14.

[2] PARK J H, CHOI J B, KIMHY, et al. A study on the structural characterization of a-SiC;H films by the gas evolution
method[ J ]. Thin Solid Films, 1995,266:129-132.

[3] WANG L W, YANG B, WANG D Z, et al. IR and SIMS studies in 70% SiC-C films of hydrogen introduced with differernt
methods[ J]. Physica B;Condensed Matter, 2007 ,389:207-212.

(4] ¥, W5, B, KRBt ) o-SiCx: H IR FIPERERIF T [ J ] . $VTEE T RS89 ,2012,29(2) :274-276.

[5] Park ] W, CHUN Y J, CHANG J, et al. Effects of ion beam mixing of silicon carbide film deposited onto metallic materials
for application to nuclear hydrogen production[ J]. Journal of Nuclear Materials, 2007 ,362(2) :268-273.

[6] YAMAUCHI Y,HINO T, KOYAMA K, et al. Hydrogen retention properties of low Z and high Z plasma facing materials
[J]. Journal of Nuclear Materials, 1997,241:.1 016-1 021.



L4 SRR T B 1 SRR 29 %

[7] MUSUMECI P, CALCAGNO L., MAKHTARI A, et al. Ton beam effect on the hydrogenated bonds of amorphous silicon car-
bide[ J]. Nuclear Instruments and Methods in Physics Research Section B;Beam Interaction, with Materials and Atoms,
2000, 166 :404-409.
[8] GAO F, DEVANATHAN R, ZHANG Y, et al. Annealing simulations of nano-sized amorphous structures in SiC[J]. Nu-
clear Instruments and Methods in Physics Research Section B;Beam Interaction, with Materials and Atoms, 2005,228(1) .
282-287.
[9] WANG P X, LIU J, WANG Y, et al. Investigation of SiC films deposited onto stainless steel and their retarding effects on
tritium permeation[ J ]. Surface and Coatings Technology, 2000 ;128 :99-104.
[10] NIELSENA H K, MARTINA, D M, LEVEQUE P, et al. Annealing study of a bistable defect in proton — implanted n —
type 4H-SiC[ J]. Physica B:Condensed Matter, 2003 ,340.743-747.

[11] CALCAGNO L, MUSUMECI P, ROCCAFORTE F, et al. Crystallization mechanism of amorphous silicon carbide[ J]. Ap-
plied Surface Science, 2001,184(1) ;123-127.

[12] SUZAKI Y, SHIKAMA T, YOSHIOKA S, et al. Concentration and thermal release of hydrogen in amorphous silicon car-
bide films prepared by if sputtering[ J]. Thin Solid Films, 1997,311(1) ;207-211.

[13] MURRI R, PINTO N, AMBROSONE, et al. Reversible effects in IR absorption peaks of SiC;H measured as a function of
the temperature[ J |. Journal of Non-Crystalline Solids, 2002 ,299 :902-906.

[14] HUANG N K, WANG D Z, LIN Y G, et al. Microanalyses on the hydrogen permeated 70% SiC-C films[ J]. Materials
Research Bulletin, 2004,39(1) :109-117.

[15] MUSUMECI P, CALCAGNO L, MAKHTARI A, et al. Relaxation phenomena in keV —ion implanted hydrogenated amor-
phous silicon carbide[ J]. Materials Science and Engineering A, 1998,253(1) :296-300.

On the Behavior of Hydrogen in C-rich a-SiC.
H Films with Thermal Treatment

JIANG Hui', REN Ding’
1. Institute of new energy and Electronic Engineering, Yancheng Teachers University, Yancheng Jiangsu 224002, China;
2. Key Laboratory for Radiation Physics and Technology of Education Ministry of China, Institute of Nuclear Science
and Technology, Sichuan University, Chengdu Sichuan 610064, China

Abstract ; Aim at the effect of annealing on the diffusion and thermal stability of hydrogen in a-SiC:H films, SIMS and FTIR were
used to obtain the hydrogen depth profile and compositional change of SiH, and CH,. The results showed that the annealed sam-
ples can retard hydrogen diffusion and improve their hydrogen resistance at 300 K ~773 K with the thermal stability of hydrogen
degraded.

Keywords : thermal stability; hydrogen diffusion; a-SiC:H films; hydrogen
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