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Abstract Zn, ,Co, , O powders are compounded by the solid state reaction and prepared for the high-quality target of
depositing films. Zn,., Co,.; O powders are synthesized at various fritting temperatures in order to investigate the

The optical properties of the target are tested by Raman scattering and ultraviolet
photoluminescence (PL) emission measurements. respectively. The results show that the fritting temperature is an
narrowed from the Raman spectrum.
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important parameter to influence the sample structure. A series of Co substitute Zn and the sample retains original

5l

.

structure in wurtzite lattice with a temperature of 1200 C . At the same time the band gap of ZnO crystal lattice is
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Fig. 1 XRD spectrum of Zn, yCo, ;O and ZnO on

different temperatures

XS ERATT S0 S B A A R A AT A U

2dsin 0 = nA. (D
FEr BB n SR AT A X R alob T I .
XS F75 77 db & B EFRE0

iJéh“i—hk + £’
2

+

3 a’ ct’

(2

sin § =



2l PN

J58 235 Y BE X 3l £ Zno.o Coo O B4 1Y 52 1) 357

AR SR S A B R0 AT AR 4 A A% A S —
AR S [ d
1 7£<h2—|—k2+hk>

72 2
a

d> 3

SR T X G Ty 1054 nm, 0 2 AL
FEAT SR A CA S D I 28 DL 20 ff1 e s isp s 45 2047
S AH T B B — BR 51 Chked) AT S b T WD BE 4 e
(002) FRAE W () B I 7E 34, 422°, 24 B8 45 T B 4 1]
g 850,1000 F1 1200 C i, (002) £77 5 6 X5F 187 Y s T
[EHE d h 0.26026,0. 26004 F1 0. 26032 nm, &k
HE aoscorco/ao NFR 1 P, 5 ZnO bR Sk H 5L
(a, = 0.325,¢, = 0.521,¢,/a, = 1.60) JL %4
MFF . EWAE BRI A I ) B IR AR 1R, X
JEH T Co BF 420,072 nm) 5 Zn &F ¢
0. 074 nm) K/PMHHZEAR KB FEREASTE
A 1 BE I B ARk . AR Scherrer AN D =

OBy 153 200 ST LR D.
cos Op

x1PUR,
F 1 RTABRAE IR TR B ik R ORI 3 o R

Table 1 Lattice parameters and crystallite size of samples
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on different temperatures

T /C a,/nm ¢,/nm ¢, /a,/nm D /nm
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Fig. 2 Raman spectra of Zn, ¢Co, 10 on
different temperatures

437 em VAL X R T ZnO L FRAE 1E E,
Chigh) . 16 BH B 25 e 45 T B 1) T 8 A i 1) 485 4 B ok
FE T 2l ZnO WY LR R 25 48t 5t 02 1, Co iR i
ZHWIBALT Zn WAL E 5T T A B U H 2
1200 C 152 AE S 454 fc 23, 5 XRD 9 45
FH—3. BeAbh, E 850 & 4R ) A AR R
FAYE P Ry SR 22 A BE S AR 5 2 R B
B I LG 3 E, &b (437 em ™ ') W7 14 72 A 5% 014
14 JE T L A 380 R e i ) BN ARk L 2 ]
WL E, fER G I 9 6 B (437 em D) FfERA B kR
58 1 B AN [ T A Al B R B L 2% B RE S 04 B g 58
SRR s FEAS TR 1) B8 25 3 B T i1l 45 19 Zno. Cop, O
LR R ) R /ANBEA B EAR . 483 em I BE R
XL ZnO $if & K g Ry By (low) , B, Chigh) ,
WAX T A (TO), A, (LO),E, (TO), E, (LO),
BRGNS ZE 100 em™ ' 245 B E, (low) ™, iF L,
HEB ARG & h FREM T E Co B2, (i
GRS 2 0 R 454 b BT A0 R A L TS



358 i 5|

L 56 %

gk A ZIR 2 ALER S RS S BRI
Ry ke A S AT 1) Bl ST R AR B TR [ R Y
T IR AL 3l » L SR A R AL AR AR T AN (] 18 80
AALAEAT BLIR b Mo FUAL BT R = 0 . T
e A A7 B A A R B B2 3 . ML Millot Z&0
B4 E L 78 ZnO: Co HOR A4 R b D E A7 7E hep-Co,
MR T W E, = hi ik, ol WL, kb #& b4
W BE BT Co B+ 58 2 B Zn 85+ 1Y 1% O Bk ok
FGF b AR A% R BRI A4S R S U7 T BE 45 A
JIT LA W B o B2 A8 55 . [A] B 3d 2 Raman U5 XF
AL e it A A B3 8 R R FR G35 R 1 4 BT A B
RS A S o MBENEE AL oy = L/U +
ol T A1, 4300k dfok F AR 5853 19 B0 T
Bap = 10 a4 HF. #8885 15 3
1200 CRLEE R iR I i A8 | ot de i s
ik 86.23% ;1000 C 43 5] y. =44. 71%;850 C i
xe=6.15% . AI . & A 5 EE 09 T s 4R AR
i B3 1) LA T R AT e 235 3L B2 2 5% ) P 28 1A )
M EERREZ —,
3.3 RHEIXILMR

HEBUR GRS (PL) I 4 7] DLifE— 25 B ik Co £
TR HIEHE AR ZnO &g B Zn & F 107
. PN Co B T AAE ZnO 1 RET 45 A4 A EE
T B R A AL BUR TS I 4 B E T A X
SEAR AL B BURE . YA SRR I PL 3 Y O
WA (o) 55 X060 1 08 DI & 25 BR AT 31 285 1 O 1 g
HEV)Z X RN

1239. 8
E=h=h<= -2, (4
v n N )

ARG R F AR AT AR 0 3R 6 U8 19 98 6 6 1%
Wk KR 280 nm, X 850,1000 F1 1200 C L 4%
PERHRZE Y Zn, o Coo, O B % AR HEAT T 6 80RO
JEN &, R R 3 Fran . BEgs IR E A 850,
1000 11200 CY 3 ANEE S 4 BI7E 468 nm 2453
A RS XN BRI G T RE RO 2. 649 eV, H5E
AR 4l ZnO 2R 58 3. 37 e VAL KA T E
MARRER M A, FEZEHT Co M Zn &
TR AL d 5 R TR ) sp-d &8
e SR I B AR AL S 800 . s-d F1 p-d 32 #E H
AR A AR AT AR B Bl R AR R
HAEHA — > 448 ~540 nm#K 5 1Y & Hf a7 . A AT
RE A R Ry IS 1) R AR AT P R TR VAT 58 4 ST
L AP RHE b F AR SRS I R L A5 S
R A Al IO 43 531 7 AR E e S A R R

A —EEME St Jf Hli T Co TR B
2% LT BE R E AT AT BT I A R I A5 5 R TR A2 AR
il 2 3 4 R 3 AR A5 R AL T

18000 468 nm — g5
16000 1 —1000 C
—1200 C
14000 ]
£ 12000 - A\“\ ‘
2 10000 M
D, <
£ 8000 » N
/w "‘\f“\—/\ﬁ’_\.\v\4 \
60001 / N
Sl 430 oy
2000 -
378 458 538

Wavelength /nm

K3 A FRE T § % 1 Zng s Coo s O B4 8
1068k GG
Fig. 3 Photoluminescence spectrum of Zn, o Coy 1 O
prepared on different temperatures

[F]IF . MNP 3 R0, 75 1200 C i R BR 45 Y
P il 118 25 AT WA 5 B2 B ik, 1200 C YRR b I Co 5 7
HhF Y O B 5 il 7 Ao f, B0 s B A
BCUR Y A S0 R L B Y ROk 5 XRD,
Raman ] i (19 25 A W) G Ui W] Co #5347 M L
Y Zngi¥.

4 4k ©

TR FET I A I 07 o 3 St oA e 4 T B R 4 T
Zng o Coy O Wi 26 B R, I3 11 % B4 RH i 504 454
B BT TR B R R R AT A I B T
FARIERT Zn, o Co, O BHRHP Co TR Zn 0%
(B EE B 28 A ZnO S N IS IR . 45 R &
), I 25 % 45 06 B 10 T 75+ Zn,.o Co,y O 1R 45 14
WK T LF B0 450 . 5% 3 5015 ZnO JLT A
KIS . FEB%5RE K 1200 C . Co 3 FHUL
Zn EFHEAT Zn0 Fifls AT 1540 ZnO B 45
1 WEEF] sp-d A4 AE A RE G A IR AS 48 . AT
55 S35 W10 4% T FEE 1 6 92 B T X 4 Zno Co,y
O BHEHIEAT I B AR AL B3 8 F — 4 % ZnO
Co HERE 42 15 5390 T4

& F X M
1T. Dietl, H. Ohno. F. Matsukura e al.. Zener model
description of  ferromagnetism in
semiconductors[ J . Science, 2000, 287: 1019~1022
2 M. H. F. Sluiter, Y. Kawazoe, P. Sharma et al.. First

principles based design and experimental evidence for a ZnO-based

zinc-blende  magnetic

ferromagnet at room temperature[J]. Phys. Rev. Lett., 2004,
94(18) . 187~204



il DELAE: YR X4 Zno o Coo . O BB R 359

3 H. Tabata, M. Saeki, S. L. Guo et al.. Control of the electric
and magnetic properties of ZnO films[J]. Physica B, 2001,
308~310: 993~998

4 Liu Yaodong, Zhao Lei. Preparation of ZnO thin films by pulsed
laser deposition[ ]J]. Chinese J. Lasers, 2007, 34(4): 534~537
XA, B F. DKoo DURE & S R LT . B s
. 2007, 34(4): 534~537

5 S. Shirakata, K. Saeki, T. Terasako. Metalorganic molecular
beam epitaxy of ZnO using DE Zn and H,O precursors[J]. J.
Cryst. Growth, 2002, 237~239. 528~532

6 K. S. Kim, H. W. Kim, C. M. Lee. Effect of growth
temperature on ZnO thin film deposited on SiO, substrate[ J].
Mater. Sci. Eng. B-Solid, 2003, 98(2) . 135~139

7 M. Seidl, M. Schurr, A. Brugger e al.. Zinc oxide thin films
prepared by means of Langmuir-Blodgett multilayers[ J]. Appl.
Phys. A. Mater, 1999, 68(1). 81~85

8 Ruijin Hong, Jianda Shao, Hongbo He et al.. Effects of oxygen
partial pressure on optical absorption edge and UV emission
energy of ZnO films [J]. Chin. Opt. Lett., 2005, 3 (7).
428~431

9 Huang Shengtao. Elements of Modern X-ray Physics [ M ].
Beijing: Higher Education Press, 1985
WM. B A X R 2EIML deat & S5 80F L, 1985

10 Wang Yi, Sun Lei, Han Dedong e al.. Room-temperature
ferromagnetism in co-doped ZnO diluted magnetic semiconductor
[J]. Acta Physica Sinica, 2006, 55(12): 6651~6655
FOWLIN T, WM . ZnCoO MRk Sk ny = IR e LT .

WP, 2006, 55(12); 6651~6655

11 B. D. Cullity. Elements of X-ray Diffractions [ M ].
Massachusetts; Addison-Wesley Publishing Company, 1978

12 N. Brihi, Z. Takkouk, A. Bouaine. Laser annealing effects on
the structural, optical and magnetic properties of sputtered Zny, o5
Coo.05 O thin film [ J]. Mater. Sci. Eng. B-Solid, 2007,
145(1-3): 6~10

13 S. Ben Yahia, L. Znaidi, A. Kanaev et al.. Raman study of
oriented ZnO thin films deposited by sol-gel method [ ] J.
Spectrochim. Acta A, 2008, 71(4) . 1234~1238

14 M. Millot, J. Gonzalez, 1. Molina et al.. Raman spectroscopy
and magnetic properties of bulk ZnO: Co single crystal[J]. J.
Alloys and Compounds, 2006, 423(1-2) . 224~227

15 K. J. Kim, Y. R. Park. Spectroscopic ellip sometry study of
optical transitions in Zn;.,Co,O alloys [J]. Appl. Phys. Lett. .
2002, 81(8): 1420~1422

16 Cao Ping, Li Binghui, Zhang Jiying et al.. Fabrication and optical
properties of Co doped ZnO thin films grown by electrodeposition
[J]). Chinese J. Luminescence , 2006, 27(6): 949~952
WO AR SR e SF. AL DTN R A A B e A
P & HOG A M R[] &k 54, 2006, 27(6) 2 949~952

17 Liu Enke, Zhu Bingsheng, Luo Jinsheng et al.. Semiconductor
Physics[ M. Beijing: Publishing House of Electronics Industry,
2008. 399~425
XUBRE RFEF . B EE . Ry M] dea s Tl
A, 2008, 399~425



