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Table 1 Fitted parameters of Ba3d chemical states
Fitted parameter Ba3d
Ba3ds), Ba3ds)
1 2 1 2
Undoping  Position 778.6 780.0 794.1 795.5
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Fitted XPS peaks of (a) Ba3d, (b) Sr3d, (c) Ti2p, and (d) Ols on different BST surfaces
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Fig.2 SEM images for (a) undoped and (b) Ce-doped BST film
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Kl 4 Fizs 525 1 mol%Ce (1) BST # I AE 40 V Al
100 kHz I HL - HL 28 T 5

I 4 mT DL, S S AR AR R I R Y A
H1.3x10°F, fE 40 V i JE N /D E N
0.51x107°F, XM (K B i XK N 60.8%; 7 %
JE FH A BBAE R 0.0265; 7£—-20~40 V {4 B Hit
FEARAE 0.027 ey, 2 W] v 25 28 it e g ) o
WA, H5R%B7% BST MBAHL, Ce BAAMMT
I HLPE BR N OCE B A R U R K R AR
HAFER E RN, Wk I ERE. X58
7% BST i 58 1 3 1H1 45 14, (0 $5 BST i 5 1) 2 [l &
RN R i DU A

0.6 14
osF % %
T e 112 &
2 q R B
L o —
5 04 1\ R {10 S
2 4 * ° .
£ 03fF s » g
2 \ ° * > 5
.2 [} .‘. .. 418 =
A 02f L8 % 8
/h.. ) 6 (%
0.1F Y ; i
0 1 ] 1 4
—40 20 0 20 40

Voltage, V/V

4 Ce $57% BST i JIH i - 10 75 i 2%
Fig.4 V-C curves of Ce-doped BST film



F11iy

BSR4 : Ce 54% Bag ¢St 4TiO; 1 3 111 45 74 XPS 57

* 1991 -

3 &£ it

1) RBARM BST WL, RN, 4
L%, Ce B4R BST # 6T 8% LR 4L

2) 2 i BST 8 I (1) 2 11 BH 25 B &5 A8 AN 45 BA 0™
SN, Ce BB T R85 451 .

3) AREERAT 45 K L R TR B Y H/C 5 )
RV AR e SLUY e, 4 fL. AL B Fa Y HUA 5%

4) Ce #57% BST #iJlEE 1)/ B I P B 1 2 42 o,
%% 1 mol%Ce (1] BST #Iii1t 40 V fw /& F1 100 kHz
R A R R 60.8%, KN A HL R FE
490.0265, i s 5 B Wk 3 B v

SE MK

[1] Yuan Z, Lin Y, Weaver ] et al. Applied Physics Letters[J],
2005, 87 (152 901): 1

[2] Wang S, Cheng B, Wang C et al. Journal of Applied Physics
[J1, 2006, 99(013 504): 1

[3] Liao Jiaxuan(BE % ¥1), Li Enqiu (2= &3K), Tian Zhong(H &)
et al. Rare Metal Materials and Engineering (Wi 4 J& M Kl

References

5 T.#) [J], 2007, 36 (Suppl.1): 970
[4] Basu S, Verma A, Agrawal D et al. Journal of
Electroceramics[J], 2007, 19(2~3): 229
[5] Kim K, Kim C. Surface and Coatings Technology [J], 2006,
200 (16~17): 4708
[6] Li Eeqiu (Z=& 3K), Liao Jiaxuan (B K §). Journal of
University of Electronic Science and Technology of China (¥
TRH K 22240 (1], 2008, 37(Suppl.): 44
[7] Wang Zheyao (£ #&#E), Liu Jianshe (X|# %), Ren Tianling
(fER4) et al . Chinese Journal of Semiconductors (¥-'F4k
24R) [71, 2002, 23 (8): 830
[81 Kil D, Lee B, Joo S. Thin Solid Films[J], 1999, 343~344: 453
[9] Liao J, Yang C, Tian Z et al. J Phys D: Appl Phys[J], 2006, 39:
2 473
[10] Craciun V, Singh R. Applied Physics Letters[J], 2000, 76 (14):
1932
[11] Fujisaki Y, Shimamoto Y, Matsui Y. Jpn J Appl Phys[]],
1999, 38: L52
[12] Zhou C, Newns D. Journal of Applied Physics[J], 1997, 82
(3081): 1

Surface Structures of Ce-Doped Ba,Sr(4TiO; Films by X-Ray
Photoelectron Spectroscopy

Liao Jiaxuan, Pan Xiaofeng, Wang Hongquan, Zhang Jia, Fu Xiangjun, Tian Zhong
(University of Electronic Science and Technology of China, Chengdu 610054, China)

Abstract: Cerium (Ce)-doped barium strontium titanate (Bag¢Sro4TiO3, BST) films and undoped BST films have been prepared by an
improved Sol-gel method. The surface structures have been studied by X-ray photoelectron spectroscopy (XPS). The result reveals that the
surface structures are composed of perovskited structure and non-perovskited structure, and the Ce doping significantly reduces the
non-perovskited structure. It is by scanning electron microscope and atomic force microscope shown that the Ce-doped BST films are
smooth and compact without crack or shrinkage cavity, which are associated with the formation of the non-perovskited structure. The
voltage-capacitance curves demonstrate that the Ce-doped BST films have significant improvement in dielectric properties with a tunability
of more than 60.8% at 40 voltage, and a dielectric loss (tand) of 0.0265 at zero bias. The improved mechanism of Ce doping is discussed.

Key words: cerium doping; barium strontium titanate film; perovskited structure; dielectric properties
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