Al 7% ZnO B SRR IR T E Stk R 5

Al $£% ZnO EIRGMBERN TZ S
B RER R

RF Magnetron Sputtering Process and Photoelectric
Property of Al Doped ZnO Films

XLFEE LR EEFSEL R B EPRY

A AR TR RS FEMRRESIRER,

JUPE EEAK 54100452 HhEE R AMRELE 5 TR . KUY 410083)

LIU Xin-yu"?, JIANG Min-hong*?,

ZHOU Xiu-juan', CHEN Jun', WANG Zhong-min'

(1 Department of Information Material Science and Engineering,

Guilin University of Electronic Technology, Guilin 541004 ,Guangxi, China;2 College

of Material Science and Engineering, Central South University, Changsha 410083, China)

RE: A ERH R & Al 2 ZnO(ZAO) M, B 5T I 5 5 B AR K L2 ZAO M) B 0045 M B o s b
IR . R X MM (XRDYF ZAO ¥R A4S M #4777 3020 87, 3 4R 4 00 5043 8 5071 J0 43 06 06 B 3 &
ZAO BB W ME BRI AT TR BT . A5 SRR BRI ST A IR A B, R S R RS A, FIAY s B (002> £
RHR IR S 0 A AL . SR KBRS T IR I A A R A R R A R A D A S S ZAO R B R 2 B AR
A E IR KO B A S A SR I O . RS A TR AR A BR K A B B AR R B L R A A R R ZAO WS
BB R IAE 9020 L b . TR A o BH 2R BE R AT B ) B S ISR AR B R A B . B K A B PR B PR,
ST E) 60 min BB ok IS HERR 0% B BE R A B B KA L2 9.4 X107 Q » cm, HOH B K E 18. 800/(1.

KGR ZAO W s O URE 4% W 5 5 W o 1) 5 2B K5 G v MR

hESGHES: TB43; TB3I X REFRIRE: A XBEHS: 1001-4381(2008)10-0215-04

Abstract; Al-doped ZnO (ZAQ) films were prepared on glass substrates at room temperature by RF
magnetron sputtering. The microstructures of ZAO films were investigated with X-ray diffraction
(XRD) and its optical and electrical properties were respectively measured using a four-point probe
technique and UV-756 spectrophotometer at the room temperature. With increasing the sputtering
time, the structure of ZAQO films changes from non crystalline structure to crystalline structure, and
at the same time the intensity of (002) peak changes, and the optical band gap of ZAO films reduces.
But the optical band gap of the ZAO films increases after vacuum annealed at 400°C for 2 h. The in-
creasing of sputtering time and the annealing treatment make the transmittance of ZAO films reduce,
but the transmittance of ZAQ films is all higher than 90%. With increasing of sputtering time, the re-
sistivity of films first reduces, and then increases slightly. The annealing treatment make the resistivi-
ty of ZAO films reduces evidently, and the ZAQO film sample annealed for 2 h of sputtering time gains
the lowest resistivity, 9.4X107*Q » cm, and the lowest square resistance, 18. 80 Q/[].

Key words: ZAO film; RF magnetron sputtering; sputtering time; annealing; optoelectronic property

InOB—FMBAHANTEHT MAEEHHEEET  BERIEOFRREZ—.

215

BRI AR -1V Bk k8. Al % ZnO(ZAO)
WEHTRARG e ER" " RNRFREES
SETPRERTF SR EXBERR T RER S
AR KFHEER M S SR B R e LR AR S, RA
B ITO BRSO HE 770 R AT &

ZnO MR H & 7 IR £ A TR 5 5 2 B ATRT
REBRE BABBK—F ZnO HEHR £ FES. B
A BARE PAME R 2 S0 ZAO BRI R & T2,
BEH Db REEHST T KB ERA XS
SHEZBATZSET BHESH 6 168 i #



216

BB TR / 2008 4E 10

BENBENHRNRABLE. ZTAERR T HSM
BERSIEERBER LV ZAO HEN 2 HMEH
Stttk HEED I T W ST AR 55 a8 K 4b B8
XL SRR

1 LWH*E

DEERFEHR AR BEHETEKZEFERE
Yt 15min, FE FREHEB P EFIFE B 15min, FE
BNEE AP MTRA. U8 ALO, 3% (R
SO ZnO W& 3, F FIL560B4 £ & H = B
ESHTFRESERMRAHETHARE R ER, £
BREZEMRT 8.0X107°Pa, B S A E I ELRFF
¥E 1. 6Pa, Bt Zh R KN 110W, B E 2 %4 60mm, ¥ HH
67mm, B AWM EEZRFEFH KR LHE
ZAO W B — i, ¥ 5F & | 4 B & 15, 30, 45, 60,
75min, KKIiE N 1,2,3,4,5 SH . HHE K HEEF
MmEAZEHTAEE D, L 400CR1E 2h B K4 H,

R Fi D8 Advance B X SR 117 ST X #E & ik 1740
HE W AH; R A JSM-5610LV Bl H I EHITE
TE B £ 43 07 5 SR P DU RE 300 48 1 0 i (S0 00 B S g B
SR RE s Sk A AP AT L 4 606 BT A A I DG 2R R RE .

2 XWHERKITIE

2.1 ZAOKEMBWHEIH

B 1 BRI S AS AR IS 6 AT ZAO #E/Y
XRD Ei%., B 1 AT AL, BR 1 SHE s, REFRARA
B RN FTART M, AR ARFEREKL002]18 MK
B, (B A7 5 i B e T B4k BN X R, RIS MR E R
RiF. XRENBHTIREERN, HHETRL TER
RE, BB T U % B , B TEERAR R
K EFV8ARS BHFERBERRE, ANG T

400

100(002)
350F  (100) A 103) s
: 300 —
2 2501 kLoD 4
& 200F
8
= 150;-_.J 3
100} 2
U Ny
s0f
1
0

20 30 40 50 60 70
26/ (%)

Bl WSS ZAO MEHRM X FEMETHE

Fig. 1 XRD patterns of ZAO films unannealed
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Fig. 2 XRD patterns of ZAO films annealed
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Fig. 3 Transmittance spectra of ZAQ films unannealed
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Table 1 Photoelectric property parameters of ZAO films

Band gap/eV

Resistivity/( X 10730 « cm)

Square resistance/ (/1)

Sample No.
(Unannealed) Unannealed Annealed Unannealed Annealed

1 — >1000 >1000 >108 >10°8
2 3.44 61, 10 1.55 1455, 50 55

3 3.38 50. 10 1.43 1259. 00 35.70
4 3.30 17. 80 0.94 355. 00 18. 80
5 3.26 19. 30 3.74 160. 61 31.13
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