Vol. 43 No. 1
Jan. 2015 pp.44—48

%435 &1
2015 4F 1 A 45 44— 48 51

oM T

Journal of Materials Engineering

B A ZnO/Cu/Zn0O FER SR EIR
T4 BE 7Y 52 Wi

Effects of Annealing on Properties of ZnO/Cu/ZnO

Transparent Conductive Film

B3 @ A = S| QI (R S Vo vl L & 0 NP (1 PR

(1 b5 Ry MR 5 TR e, b i 2002405

2 YAREAR Fe i [ 5 TAREWESE o0, 1 200241)

LI Wen-ying' ,ZHONG Jian* ,ZHANG Ke?,

WANG Yuan-yuan®, YIN Gui-lin®, HE Dan-nong'**

(1 School of Materials Science and Engineering, Shanghai

Jiao Tong University, Shanghai 200240, China; 2 National Engineering
Research Center for Nanotechnology,Shanghai 200241, China)

WE: =i T ARSI 4&T ZoO/Cu/Zn0 & W] 5 fa HEEE R ] X 24T 5 (XRD) L J5 7 77 A B CAFMD (4 i
F 0B (SEMD L 7K R0 I 2 48R EE Ah- R UL 4360 BETHIR AT T WERE D 45 40 T A 2 RO 2 SR M R 5 AR SO BE =2 1]
FIRFR . AR EY IR KHTE MY EA ZnO02) TR | b 2 18 SO BE A TH S TR0 A0 AR B2 | R0 KL AR I R A
JE G T i BEL 2RSS R AR S T i D 23 R R Al 9 B S e S IR, 150°C T 2028 3R K1Y ZnO/Cu/ZnO HERE (¥ P
Al B e e AT WL BB Y% 90,590 B A 1. 28X 1071 Q « em, R F WL 4. 10X 10" em ™,

K R K Zn0O;Cus i W] 5 A T

doi; 10. 11868/j. issn. 1001-4381. 2015. 01. 008

hE 4 FES: TN304;0484 SCHRFRIRED: A MEHS: 1001-4381(2015)01-0044-05

Abstract: ZnO/Cu/Zn0O transparent conductive thin film was prepared by magnetic sputtering deposi-
tion at room temperature. The relationships between post-annealing and the structure, morphology,
electrical and optical properties of the multilayer film were investigated by X-ray diffraction (XRD),
atomic force microscope (AFM), scanning electron microscope (SEM), Hall effect measurement sys-
tem and UV-Vis spectrophotometer. The results indicate that ZnO films have (002) preferential ori-
entation before and after annealing. With the increase of annealing temperature, the crystallization,
grain size and surface roughness increase. The resistivity decreases at first and then increases, while
the optical transmittance and band gap energy increase at first and then decrease. ZnO/Cu/Zn0O film
annealed at 150°C has the best performance with the highest transmittance of 90. 5% in the visible
range, a resistivity of 1. 28 X10 *Q * cm and a carrier concentration of 4. 10 X10* cm .
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Fig. 1 XRD patterns of ZnO/Cu/Zn0O films

annealed at various temperatures
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Fig. 2 AFM morphologies of ZnO/Cu/Zn0O films annealed at various temperatures
(a)as-deposited; (b)150°C ; (¢)300°C 5 (d)450°C
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Fig. 3 Electrical properties of ZnO/Cu/ZnO films

annealed at various temperatures
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Zn0/Cu/Zn0O films at various temperatures (the inset
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