58 10 2009 10
1000-3290/2009/58 10 /7108-06

ACTA PHYSICA SINICA

Vol.58 No.10 October 2009
(©2009 Chin. Phys. Soc.

Ti

ZnS
PL

PL

7nS
PACC 06180] 7155G

1.
7ZnS I1-VI
3.65 eV
= 7/nS
5 6
8 9

ZnS

10—12

1% 107 em™

XRD
500 C

Ti

DM-300

1l emx1 em

%
1 1 1
610054
524048
730000
23 2009 2 11
ZnS 80 keV
500—700 C. X
. XRD
13—17
Ti /nS
7
Ti
2.
2.1. ZnS
10 min
5 min

NCET-04-0899

T . E-mail xiaotaozu @ yahoo. com xizu@ uestc. edu. cn

1

Ti

1h

"

/nS

/nS

Ti

ZnS

.ZnS

7ZnS

10 min



7109

10 Ti 7/nS
5 min
5% 5 min
5 min In:’;I
0
1073 Pa 10 min
4x%x10°°
Pa
120 A 7nS 99.99%
1 ZnS AFM
5 min.
7nS Ti
2x107° Pa 40 kV 1 mA
30 °C
+1 +2 +3 +2
80 keV 1 gl
5
x 10" em™*.
500—700 °C
1 h.
2.2. 3|o'4|0'5Io'6I0.70
20/(°)
SPA-300HA AFM
PHILIPS X’PERT PRO MPD X 2 ZnS XRD
XRD SHIMADZU 5 29.78.5°
UV2550 -
SHIMADZU RF5301PC
7nS
360 nm 8
/nS 3.54 eV
nS 3.66eV " .
3. 3 . /nS
a 20
3.1. ZnS 100
1 7nS AFM
5.04 nm
N
105 nm. M
=)
2 XRD . 2 W
.ZnS L
B-ZnS a-ZnS3 O200 00 0 80 1000
JCPDS WA/ nm
ZnS 002 3.13 A
ZnS 111 3.12 & 3 ZnS



7110 58
d =A v - E, Ti ZnS XRD
T=1-R"’exp - ad

Ti
A hy T 7ZnS i
Ti
R d 1 ,
) n-* Ti
2 ahy hy XRD
* 4 ZnS Ti 7nS . 500 °C
3.545 eV ZnS D oo
3.54 eV 2 R
7nS 002
700 °C ZnS
10 500 °C
‘
o ’ 500 °C
g J
o ;
R
= s 2
3 3.2.2.
Vi 6  ZnS
0 2 3 . :1 é [¢] 6
FTFEEE hv/eV
4  7nS ahy 2-hy
3.2. Ti Xiang nn
3.2.1.
Ti 7nS XRD
7nS 80 keV
1107 em™ Ti 500—700 C XRD
. 5 7nS
XRD
M 700°C
A 600°C
e s 7S
R NS XKD I
W‘AMM o PENRT
" i . . e 2425
40 50 60 70
26/(%)
Ti ZnS XRD 7nS



7111

.Th

10 Ti 7/nS
1.0
LOE e )
- - BENE )
>
B B ¥
1@ e 4.5
' ik
3.0 ' PR L
0 200 400 800 800
BekibEC
6 7ZnS 8 Ti 7nS
Ti nS
7 8 .Ti
3.1 8 19 Ti PL
Ti 500—
700 °C
Ti
1.0 . 3. IS . a {I BT
N A TN
0.8F *bEMNR '3y . e 500
4 ¢ 500°C s0Y s d ;
v d600°C sty s I cem e 700°C
> 0 oAy o
2 g6l *e700C Wiy i
i B
=
2
® T NN e s
400 450 500 ' 550
6 WK /nm
9 Ti 7nS PL
7 T 7nS 360 nm
9 Ti
ZnS 9 ms 4.
DLE DLE Ti
ZnS 80 keV 1%x107 em™ Ti
%3 Yodo
Tanaka % 7nS 7/nS X
Li
Li
7 Cu /nS

. kumar



7112

58

10

11

12
13

14

Burton L C Hench T L 1976 Appl. Phys. Lett. 29 612
Mitsui T Tadokoro T
Yanashima K Inoue K 1996 Appl. Surf. Sci. 100 625
Dona ] M Herrero J 1997 J. Electrochem . Soc. 144 4091
Laukaitis G Lindroos S Tamulevicius S Leskela M Rackaitis M
2000 Appl . Surf. Sci. 161 396

Varitimos T E  Tustison R W 1987 Thin Solid Films 151 27
LuHF Chen H Li Z Q 2000 Acta Phys. Sin. 49 1132 in
Chinese 2000 49 1132
Yao Z G Zhang X Q Shang HK Teng XY Wang Y S Huang S
H 2005 Chin. Phys. 14 1205

Kashani H 1996 Thin Solid Films 288 50

Nair P K Nair M T S 1992 Semicond . Sci. Technol. 7 239
Cheng X H Song Z R 2006 Rare Metal Materials and Engineering
351192

Li YH Zhang H 2005 Journal of Inorganic Materials 20 1239 in
Chinese 2005 20 1239

Hu X F Qin S'Y 1998 Solar Energy Material 15 2072

Sridharan M Narayandass S A K Mangalaraj D Lee H C 2003 J.
Mater . Sci. 14 69

Su YK GanKJ HwangJS Tyan SL1990 J. Appl. Phys. 60 5564

Yamamoto N Yoshino J Ohta S

17

18
19
20

21

22
23

24

25
26
27
28

Shiraki Y Shimada T Komatsubara K F 1974 J. Appl. Phys. 45
3554

Murugan P Kesavamoorthy R Amirthapandian S Saravanan R
Ramachandran K Krishnamoorthy N 2002 Physica B 315 56
Ramarao C' S Sundaram S Schmidt R L. Comas J 1983 J. Appl.
Phys . 54 1808

Cheng ] Fan D Wang H 2003 Semicond . Sci. Technol. 18 648
Bhargava R N Gallagher D 1994 Phys. Rev. Lett. 72 416
Carballda-Galicia D M Castando-Perz R Jimenez-Sandoval O 2000
Thin Solid Films 371 105

Xue SW ZuXT Shao LX YuanZ L Zheng W G Jiang X D
Deng H 2007 J. Alloys Compd . 4 239

Xiang X Zu X T Bao J W 2005 J. Appl. Phys. 98 297

Xiang X Zu X T Zhu S 2006 Nucl. Insirum. Methods Phys .
Res. B 250 192

Machey J H Smith H L Halperin A 1966 J. Phys. Chem. Solids
27 1759

Cohen A J Janezic G G 1983 Phys. Stat. Sol. A 77 619

Yodo T Tanaka S 1992 J. Cryst. Growth 117 415

Kumar S S 2006 Nucl. Instr. Meth. Phys. Res. B 251 435

Xue SW ZuXT SuH Q2007 Chin. Phys. 16 1119



10 Ti ZnS 7113

Effects of Ti ion implantation and post-thermal annealing on
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Abstract

Ti ions were implanted into ZnS films at a dose of 1 x 10" ions/cm’ and energy of 80 keV by vacuum evaporation. After ion

implantation the as-implanted sample was annealed in argon ambient at different temperatures from 500 C to 700 °C. The

effects of ion implantation and post-thermal annealing on the structural and optical properties of ZnS films were investigated by x-

ray diffraction  XRD  photoluminescence PL and optical absorption. The results showed that the diffraction peak intensity

was recovered by annealing at 500 °C. The optical absorption in the visible region increased after Ti ion implantation and the

absorption edge blueshifted with the increasing annealing temperature. The PL emission intensity increased with the increasing

annealing temperature.

Keywords ZnS thin films ion implantation x-ray diffraction photoluminescence

PACC 6180] 7155G

* Project supported by the Program for New Century Excellent Talents in University of Ministry of Education of China Grant No. NCET-04-0899 .

¥ Corresponding author. E-mail xiaotaozu @ yahoo.com xtzu @ uestc. edu. cn



