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The characteristics of N-doped Ti1O, nanorods deposited on
silicon substrate
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ABSTRACT

Nitrogen—doped TiO, thin films were deposited on a p—type silicon substrate by RF magnetron
sputter and post—annealed at 600 ‘C for 3 hours. Then TiO, nanorods were grown by hydrothermal
method on the TiO; thin films. The ratios of argon to nitrogen for sputtering contain 20:0, 20:3, 20:6,
20:9, and 20:12, respectively. Crystal structure, surface morphology, and optical characteristic of the
TiO, thin films were examined by X-ray diffraction (XRD), field emission scanning electron
microscope (FE-SEM), and photoluminescence (PL). The ratio of argon to nitrogen at 20:3 gets the
optimal crystalline structure of TiO, thin film.

Key Words: RF magnetron sputtering, Titanium dioxide , Silicon substrate

-0 _FT'JF;[ (i 2 S5 BT PR ISR | Y KPR R of
SERSEF oo Sk R R AERAR MR OPAE R P kRS A L
i AP U AR R o TECERENE] BEAOR o F Skl (WPt

RN BEEIRFGEA S G Ol @S e JlE SRR ( S 32 eV £3TT) 306V ) o IITiM el
P’iﬁé_ﬁ;'gﬁ;@i'ﬁ@*'} ,FJEF‘?;“&H\%FE%K[; [153 F7 fl ek gﬁ ﬂ Tl £ [l (HO% s Ty il 5 B, FIJ,WIPET?#

P42-1



Tr‘ﬁfﬂﬁzzlﬁFH i WP {9 B3 1A et A
O? b fEHEe = S TEREE L ERTT (rutile) ~ BUEA i (anatase)
AU (brookite) = 78l BIRHAE - (SR > = &R ek
ARG o F{Hﬁ 7% 7| % 600 °CH - F‘%gnmﬁﬁ%ﬁéﬁ%ﬁ
TR AR 2 5T A E BT R AL S T

AR MR TR T 5 Pl
TR O T O SRR Ti-Ti s
(3.79 AF13.04 A)r=& 577 i (3.57 AF12.96 Ay gt~ >

FUISFLA A A Ti-Odif L 1o 9(1.934 AF11.980 Ay
ERT ﬁ"ﬂﬁ(l 949 AA11.980 Ay | Pk % a5y

PR TR R g

R
A SRS 5 (RF Magnetor sputtering) -
FRS I AR (25 R R A RS R D
B G IORRTG T 6 SR BRI i~ ST 2R - PISEMH
(1) SEHAS T8I TH(ACE) - £1T F(IPA) J #E5"<(D.]
water)f[1 + {1 E G LB ) BIEEL053 6 > =1

KERT  FUEE AT R - p—
(@) EA TN R I R S0 : ~ e
—— 209

G £120:0 ~ 20:3 ~ 20:6 ~ 20:9 ~ 20:12);% /7 R - h A —— 20112

(3) JR{EAYIES600°C ~ 3 hrfiasd | » FIET 2 F AU -

@ I'l= & ]'“‘%H?»\Q{Tz(S.S mi) 100 ml o2 B <2 G
R 39 S FURELST DRE L ST
£ 0 %100 °C - ] R0 ) Y -

Intensity(a.u.)

() XAFHFR(XRD) ~ ﬁiﬁfh‘?ﬁﬁﬁ“h P K1 (FE-SEM)
ER U BPLYV AR B 48 [ R o R ——
'ﬁiﬁ p Iﬁ SEY %{E’?HL VT S E J'fﬁ [ESEIERIF 300 350 400 450 500 550 600 650 700 750

wavelength(nm)

B . ST R P L

20:12
AQ01) A(105) R(220) [ 308
e | —20:3
— S
L
3 R(le)‘
%‘
b= RE1Y) |

2Theta{deg.)
W= . 57T I8! PHIYXRDE

P42-2



P4 ~ ﬁraﬁ
AL BRI o I AR RS
I PR AT RS SRR BB S %f%ﬁ%x’m@ﬁ,ﬁé%n I
PEGER IR SR K
BRI 2 f ?%%#ﬁ?iﬁi PR F I
] il BB R IO K -
LRI 600 °C ~ 3 hrfisk] T [l £ 57T A o [
I L IR AR S AR

*
e

o

—l\\

2YL R

Huang, Huolin, Weifeng Yang, Yannan Xie, Xiaping Chen,
Zhengyun Wu (2010) Metal-Semiconductor-Metal
Ultraviolet Photodetectors Based on TiO, Films Deposited
by Radio-Frequency Magnetron Sputtering, IEEE Electron
Device Letters 31, 588-590

Xue, Hailin, Xiangzi Kong, Ziran Liu, Caixia Liu, Jingran
Zhou, Weiyou Chen, Shengping Ruan,Qian Xu (2007)
TiO, based metal-semiconductor-metal ultraviolet
photodetectors, Appl. Phys. Lett. 90, 201118

PR RIS 97) > 1] FPRIREHIRSEE oA S f“%?ﬁf
B A TSR S T AP
<

Ogawa, H., T. Higuchi , A. Nakamura, S. Tokita, D.
Miyazaki, T. Hattori, T. Tsukamoto (2008) Growth of TiO,
thin film by reactive RF magnetron sputtering using
oxygen radical, Journal of Alloys and Compounds 449,
375-378

Miaoa, L., P. Jinb, K. Kanekoc, A. Teraid, N.
Nabatova-Gabaind, S. Tanemura (2003) Preparation and
characterization of polycrystalline anatase and rutile TiO,
thin films by rf magnetron sputtering Applied Surface
Science 212-213, 255-263

Zhaoa, X. T., K. Sakkaa, N. Kiharaa, Y. Takadab,M. Aritaa,
M. Masuda (2005) Structure and photo-induced features of
TiO, thin films prepared by RF magnetron sputtering,

Microelectronics Journal 36, 549-551.

Peng, X. and A. Chen (2005) Dense and high-hydrophobic
rutile TiO, nanorod arrays, Appl. Phys. A, 80, 473
Pradhan, S. K., P. J. Reucroft, F. Yang, and A. Dozier
(2003) Growth of TiO, nanorods by metallorganic
chemical vapor deposition, J. Cryst. Growth, 256, 83

P42-3





