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Development of Novel TiO,-Based Transparent
Conducting Oxide Films

Fan Teng®, Yong Liu*, Chen-lu Song*, Gao-rong Han*
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Abstract: TiO,-based transparent conductive oxide film is a new TCO (Transparent Conductive Oxide)
materials, which is studied in recent years. The article summarized and analyzed the reseach progress and
trend of transparent conductive TiO, Oxide Films from some aspects ,such as the different doping elements,
preparation methods and so on. In this paper the existing problems and deficiencies in the study are discribed ,

and some suggestions for future research and development of TiO, Oxide films are proposed.

Keywords: TiO,; transparent conductive oxide; film;doping

B Tio2 &iE

AR5 B B IR 35 3t

# R

BE AT RRE #ER’

WL R 22 5 TR

FER, BN,

I, 310027

Email: 20926053@zju.edu.cn, HF{LA BN TS FIRIRIX

i
&7k F I At A AT T TiO ki

B, TiO 258 5 8 R i sk S A AR G — R T R Y TCOM A, A RR #3521 E. 4|
B S B e AR R e B, IRE T A AR P A ARG R A AR

TR, FATTIONE A -F 0§ A5 69 B 50 A B AR h — S 33,

Kin):

138§

% W 5 1 4 4k W) i IK (Transparent  Conductive
Oxide, TCO)&—JHL2=iE P Fn i bE 255 8 —
IR L IR, /54 TCO ARFA 45 EA LU JLIT
A S LA K AR T FE (Eo>3.0eV), BRI
AP (p=10"~10""Qecm), 55 i i 7] WG G %
(Tavg >80%), FLAMX FHHULFFE, LIAMX A R 1R
SR, AR R (6.5~ 13GHz) B A5 i S
H T TCO MEHIMEAIRZ , HAER FLAHE SnO,.
In,03. ZnO. Cd,In0, K HAB 54K R In,05:Sn(ITO).
ZnO:Al(AZO). SnO,:Sb(ATO). SnO,:F (FTO)%%., iIF
SERXT ITOL AZO #ERAEFC LA 2, Rl A& ITO
B, e R EHATH RN oz, A LA R
2, CSE AR 2K TCO WA R, {H 402 H
HIuE, Migei. R AZO MR RMEE, i

ZHRqrsk; ERFR A, HE; B4

231

T, Gl ZAEFITILERE T 1TO #ME, (HH AT
MR A2 s T EMAFAE— 2, W T EMEZEA
s KT BOIS RA B 8 ARE 5%, R ) B B R R 4
PISJEANGE, ARESEHL AL, R TCO AR
A FFARELRN I T
TEARMER(TIO) ML TE 8. evg 4. BEMY. L2
FeoE PRl ARG TR A AL A Tk
N FRF RIS _EAR &S A, XSO R e A LA
IR SN /s i A/ SR RS | N = A I Bt E
PGSR AT 2 N . 1972 4F, Fujishima A
2 NPHRGE T Tio, e dbds e, RILT Tio, B &
(PIHE AT P A2 A e 1 DL S O6 AR 38 1 75 i SR
1997 4F Wang R 25 \PIEHL T Tio, it s KR,
WL R A I R ARSI TiO, R 1 A 28K
PERCEM PRI P EREE . PRI H AT TiO, 7E 6 itk
F S AR 25 B R 2 55 0 A A R 2 F 5T

978-1-935068-41-9 © 2010 SciRes.



493 Scientific

NS
3% Research

>

TiO, J&—Fhse 2k ay - Sk, 54 TCO MR
ARG S ARTIR, EAE ] WG I, I 2D 4MX
IR, AL H AT LR A AR TCO #iE, Tio,
ARG LAAEERS, RS Tio, #4782 i ek
LILCR ARSI HEBCA B —R TCO #
Ble AICK MBI TTE S Hl& LSS T OB RS
TiO, 2 TCO 1 YRI5 TR AR 498 1) e 3 o

2 BRTE

I AT, TCO R )35 i ' FEL I BEZK P24 500nm i
JEER BB R IA F) 10*Qrem B, W] WoGE LR KT
80%, iR FITBFEBIEE 40em’V s, K@)
ITO # B £ A fE ¥ o B0 v BH & i 2 (1 ~
3)x10*Q-cm, Al WIGIERL R AEAF] 90 %Ll P, ki
Z&H) TiO, MR E I P2 8 ~107"'Q-eml®, L 1TO
WIS R R 2, A W A5 S a6 Tio,
WA T R BRI PR . H BT Tio, it
TBINCHEWAREZ, W F. S. N &0 &R
WO CHEALER T, BA% Feo Co NS Bt %k
WFFE R I G 2A PR RE, TTXHB 2410 THO, T ) b
BEMFRAG LI . Rl BB H— FITL4EX Tio,
AT 5 24 R T R RE I T B AP K

2.1 §B(Nb)j&

Nb oz U 50T LU 2 1 —Fh TiO, 2
TCO HE B IRt . 2005 41 APL Z¢& b
Furubayashi Y 2% A vk FH bk b 06 UL (PLD) £
SrTiO; (100) #fJiE EAMEH A& T G vk REER & 1)
En ) Ti Nb O (I FK TNO i) ] 3 FE e s, =%
WEFL T Nb JCEMEERB 4 x X ra I RE ) 3
W, SEIGSEHLRET, 24 Nb (B RIB AR x<0.03, i
JEZ) 40nm N, AT WoGZE R IL S T 97 %; 24 x>0.03
B, TNO 3 i ) & ik A B R 2R B 2 T (2 ~
3)x107*Q-em, W FIKELE 1x10%em™ ~2x10%em™
Z A4, WFFTIER W], Nb &2 BAR K KFEK
TR R, RS Y SR AN 1 R U AR
L i S BCERE ) ] WoGIE S 2 TR, Fta S
BRI RIS, BRI T R Sad R a4
L) SR AR 22 . DAL, 24 Nb [ BE R 45 4% e x=0.03
ZiAibl, TNO iR LGk e Lr, JLTFRES
ITO. AZO BAHLESE .

978-1-935068-41-9 © 2010 SciRes.

232

The 7th National Conference on Functional Materials and Applications

10°
E 1 TiO3 {undoped)
104
,E_ S| e TioguNBoo020y s
qo2] T i s
g s Tip ssNbg 02 TigeNbg 102
% 109 /
E T A — 7 SE— eerTeeS
10’5 TiasrNbo.a02 TioaaNbo.sOz
L e e B R LR RS
0 100 200 300
Temperature / K
Figure 1. Resistivity changes of TNO films with different doping

concentration
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Figure 2.Changes of visible light transmittance of TNO films(40nm
thickness) with different doping concentration
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Table 1. Performance parameters of anatase and rutile.
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Figure 3. Crystal structures of anatase and rutile
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carrier densities, and Hall mobilities of NTO thin films grown at
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