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Fig.1 CS-300 magnetron sputtering film plating
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Fig.2 Nb-doped TiO,transparent conductive thin films
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Fig.3 XRD spectrum of NTO film in different

temperature
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Fig.4 AFM images of NTO film in different

temperature

JE R R B (AFM) (1 = 4B 55 14

t I 4 B0, 3R BE 100 °C B, 7 I 2% i 0k
KT AR /Iy 5 2 T BE T v, T RS 3% 18 TR 30 A T
W R T AR T R B I B I 0 B e
UKL 325 7 AE Ry BROIR S5 A8 L HLTE W e R~ AR
R, UL 32 B TR B ek /)y | HE 5 B Ok K% H
AH T A &5 ot B I I B . W R RIS
Gy A, W1IZ Nb 48 2% TiO, 5 B 5 H 5 A B
RSB

R4l AFM B 45 B9 Nb 8 2% TiO, # 7R A
)R T BE R 9 35 75 MR RS & Rms 411, 571) £ 3% 1
th. 5] LLE 1, I EE 100 °C B Rms 1R /)N ;250 °C LA
S5, Bl IR R T v TR T AL B R O T K
456 XRD 2B 25 5wl A, A i 8 2 Bk A
A, B 350 °C B FF O 30 4 20 A AL R A AR AR
XRD [ o 477 5 04 56k B A0V & A TiO, 8 5 v 458
SRR B o i KR DA B B AR A
TiO, & & 62.27% , it LA 350 °C I 3 5 i) 2% 1
FELRE A DR HE B0 4 20 4 AHT B 300 °C B 119 4 85
BRAARAG. b 1 0 X U0 B Bl 2 TR A T
TiO, W AR AR RT3, g 4 s, X
XRD [&] 1% 53 #1145 1 56 4 — 5.
2.3 ZR5hETLE B T

K5 A TA R JGRETS Nb #8242 Tio, i ErE
A -TT WG X1 33 B 3

BS o B TiO, 9 15833 G 58 0k 3h & i T
RGN R i & s o 1| DG DA e 2
i R 55 , AN [ IR U BE T I e 5 A R
() DR FS 5 TiO, WM BQ 7 5 A8 fe A 56

P /nm

5 FRESRET NTO [EH) i 5 kit
Fig.5 Transmittance of NTO film in different

temperature
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Fig.6 Optical band gap of NTO film in different
temperature
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Fig.8 Resistivity of NTO film in different temperature
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Influence of Annealing Temperature on Structure and Properties of
Nb-doped TiO, Thin Films

SU Leisheng', LIN Yu®, DONG Lin', XIN Rongsheng'

(1. School of Material Science and Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Department of Chemistry,
Henan Education Institute, Zhengzhou 450014, China)

Abstract: Nb-doped TiO,transparent conductive thin films were prepared on Glass substrates by magnetron
sputtering method. The structure and the properties of the films were characterized by using X-ray diffraction
(XRD) , atomic force microscope ( AFM) , UV-Vis spectroscopy and four probe resistance tester. The results
showed that the anatase phase Nb-doped TiO, thin films were obtained when the annealing temperature above
250°C, also the structure and the photoelectricl properties were improved with the temperature increased. The
best visible light transmissivity reached to 80% and resistivity droped to 2. 5 x 10 ~* Q- cm when temperature at
300°C. As the annealing temperature were risen to 350°C , the films began to appear rutile phase, then the
photoelectric properties were decreased. Moreover Nb doping was beneficial to reduce the crystal phase trans-
formation temperature of the TiO, thin film. The Nb-doped TiO,thin film absorption edge also produced blue
shift, and the blue shift degree of the thin films absorption edge was different with the change of annealing
temperatures.

Key words: temperature; Nb-doped; TiO, thin film; structure; photoelectric property



