CRYESE KY
20135 H

(]S N DO AN S I 14

Journal of Hunan University of Technology

Vol.27 No.3
May 2013

doi:10.3969/].issn.1673-9833.2013.03.003

ZnO FEEDEHE VRSt

BXR, ZF

%, HiEES

CMIRE Tk K2F H2=Be, Ir BRI 412007)

B OE. MRAT e ETeE,
HHETHHS 7n0 M EAITAE,

3k

# TR,

15— B R A S A ) Mﬁﬁ’vé STRM AR R E B
HHELEREZHh 4
B, AMT zno ERAE A K E, SERERMMAE, IR T EREE
EATREFZEAA (<1300 nm), BEX zn0 HEAERHIERNZH, BEER (51300 nm),

LR, A
Xj- Zn0O /@H%@

FAMT Zn0O H LY }iéh‘j'm%'
SR, EREW,
@T/&Eﬂ}f{

FEW. F—MWRE; znO BB, EETN; R, WA

FESES : J063; 0484.4°1

NEFRERE: A

XEHS : 1673-9833(2013)03-0012-04

Spectrum Calculation and Color Prediction of ZnO Film

Pan Wenwu, Li Dong, Liu Wenjuan

('School of Science» Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: The physical process of color formation is described and an effective model is built for materials” optical

properties simulation and color prediction. By means of density functional theory, the complex refractive index of wurtzite

ZnO is calculated and the results are consistent with the experimental results. Based on the calculation and analysis of the

reflectance spectrum of ZnO thin films, predicts that the color of ZnO thin films are tend to be yellow, also in line with the
actual sample. The effect of film thickness on ZnO color is studied. The results show that the thickness of ZnO film at the
coherence length range (<1 300 nm) has a significant impact on the color modulation, and the color and brightness are tend

to be stable when the film is thick enough (>1 300 nm).
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Fig. 1 Multiple reflection of an incident light in film
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CIE1931 color space
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Fig. 6 The drift behavior of ZnO thin film

color changing with the film thickness

TR AT, BRJSELE 1 300 nm VAT, (R FRARISE
EER N, X F B R T AT DG A R T AN 5
B, UEJERT 1300 nm Ja, SR I OGB
BOHTREE, UGS sh B2, (AR I
(3R 5 55 55 Bt o W ERREE BE S, €A N
EIRE AR, zn0 WIREORAE CIE1931 UE
23 ) MR HEE ST (v, y)=(0.358 02, 0.421 71T 2
o X3

SRR 25 5 AR B BE 8] 7 /& ZnO VAR I 2
Bif R JEE 0 R i DG R L pR IR RT T, R S R
JeEGIE A, X T e AR T R
WV AR P, WSRO . BEAE TR

AR, R A BRI, RORDERE R TR B
IS 2 THT Y — 2% S S5 R T A T
14.5

14.0 -
135

130 F f\

125 F I} / \ _/"'\_\ P
ol

st \ J

11.0 4

10.5
800 1 000 1 200 1 400 1 600 1 800 2 000 2 200 2 400 2 600

film thickness/nm
7 ZnO HIRBAEREIREREH X R E
Fig. 7 The relationship diagram of ZnO films’ brightness

lightness ¥

modulating with the film thickness
3 &iE

1 LA R BB RS R B
1‘%’*”, SCEL T AR AE Rt K, R — E RS A £F
BED™ znO MRS T QORI . T 45 R S il o5
R i £ . ﬁiﬁﬁ?ﬁ@—ﬁl@ @ﬂi‘&”‘“%ﬂ%ﬁfyﬁ,

BENF BT T zZno MR ERIGEAZ AT, PSR
FEATSE PRI o ARSI %XT@ IR AT

Kt BA—E NS H .
% 3k

] F % 2RI Q%IRRT D), 1%
PO FRHER, 2010.
Wang Ying. A Study of Key Technologies in Multispectral
Image Color Reproduction[D]. Xi an:
2010.

[2] LA B REE RO B M), 2 R b st B2
L, 2002: 1-20.

Shen Xuechu. Semiconductor Spectrum and Optical

Xidian University»

Properties[M]. 2nd ed. Beijing: Science Press> 2002: 1-
20.

(3] WEE, B, WEE, % 200 W THH Sk
RS — R I B AR 0], 622241, 20065 26(8): 1023-
1029.

Zhang Fuchun,> Deng Zhouhu, Yan Junfeng, et al. First-
Principles Calculation of Electronic Structure and Optical
Properties of ZnO[J]. Acta Optica Sinica> 2006, 26(8) :
1023-1029.

[4] LiXY, LiHJ, Wang ZJ, et al. Effect of Substrate
Temperature on the Structural and Optical Properties of
ZnO and Al-Doped ZnO Thin Films Prepared by DC
Magnetron Sputtering[J]. Optical Communications> 2009,
282(2) = 247-252

(5] G, 22, Wikbk, S vy JbE. B

(F4% 40 )



