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Abstract: A new kind of b-axis oriented BaTi2O5 thin film was prepared on MgO (100) substrates by
pulsed laser deposition. The effects of substrate temperature (Ty,p) and oxygen partial pressure (Po,)
on the crystal phase and preferred orientation were investigated. The BaTisO5 thin films exhibits (710)
or (020) orientation, which depends on the substrate temperature and oxygen partial pressure. On the
deposition condition of Tg,,=700°C and Pp,=12.5Pa, the b-axis oriented BaTizOs5 film is successfully
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obtained. The film has a dense and smooth surface, showing an elongated granular texture.
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Table 1 Deposition parameters for BaTizO5 film
prepared by pulsed laser deposition

Deposition conditions Parameters

Laser Wave length:355nm
Repetition rate:10Hz
Pulse duration:15ns
Energy density:2x10"J/m?
BaTizOs pellet

T t
arge (#20mm x 3mm)
MgO(100) wafer
Substrat
ubstrate (10mmx 10mm x 0.5mm)
Substrate

500-700°C
temperature (Tsup)

O tial
*VEEn partia Vacuum—20Pa
pressure (Po,)

Distance between
50mm
target and substrate
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Fig. 1 XRD patterns of BaTizOs thin films prepared

at different substrate temperatures, Po,=10Pa
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Fig. 2 XRD patterns of BaTizOs thin films prepared
at different oxygen partial pressares, Ts,, = 700°C
(a) 5Pa; (b) 10Pa; (c) 15Pa
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Fig. 3 XRD pattern of the b-axis oriented BaTi2Os
thin film prepared at Tsup = 700°C and Po,=12.5Pa
(The insert shows the rocking curve of the BaTi2Os
(020) peak)
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Fig. 4 Raman spectra of (a) the b-axis ori-
ented BaTizOs thin film prepared at Ty,, = 700°C,
P02=12.5Pa and (b) BaTi205, (C) BaﬁTi17040, (d)
BaTiO3 bulks
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Fig. 5 SEM image of surface morphology of the b-axis
oriented BaTi2Os thin film prepared at Tiyp, = 700°C
and Po,=12.5Pa

4 ik

LA Rk O IR AR, 7E MgO(100) % J1
Bl % T BaTis O MR, B3 F i B A 0 e i A2
b, MEERI L (710) 5 (020) £ ORI

2. il % BaTixOs LAY 55 (2% (0 O 2 Jr i JBE
700°C , # 4k 12.5Pa. FEI% M. BaTiaOp
fRFHH BB 0 M, WRRE RO, 4
R, SRR XA, Gia R

S E

[1] Scott J F, Dearaujo C. Science, 1989, 246 (4936): 1400—
1405.
[2] Sayer M, Sreenivas K. Science, 1990, 247 (4946): 1056—
1060.
[3] Evans J T. IEEE Journal Solid State Circuits, 1988, 23
(5): 1171-1185.
[4] Lee J Y, Lee B S. Materials Science and Engineering B,
2001, 79 (1): 86-89.
[5] OBryan H M, Thomson J. J. Am. Ceram. Soc., 1974, 57
(12): 522-526.
[6] Negas T, Roth R S, Parker H S, et al. J. Solid State
Chem., 1974, 9 (3): 297-307.
[7] Ritter J J, Roth R S, Blendell J E. J. Am. Ceram. Soc.,
1986, 69 (2): 155-162.
[8] Tangjuank S, Tunkasiri T. Appl. Phys. A, 2005, 81 (8):
1105-1107.
[9] XuY, Huang G, Long H. Materials Letters, 2003, 57 (22—
23): 3570-3573.
[10] Wang L, Li G, Zhang Z. Materials Research Bulletin,
2006, 41 (4): 842-846.
[11] Akishige Y, Fukano K, Shigematsu H. Journal of Electro-
ceramics, 2004, 13 (1-3): 561-565.
[12] Akashi T, Iwata H, Goto T. Mater. Trans., 2003, 44 (8):
1644-1646.
[13] Akashi T, Iwata H, Goto T. Mater. Trans., 2003, 44 (4):
802-804.
[14] Ashfold M N, Claeyssens F, Fuge G M, et al. Chem. Soc.
Rev., 2004, 33 (1): 23-31.
[15] Tu R, Goto T. Materials Transactions, 2006, 47 (12):
2898-2903.
[16] Zhang J, Cui D F, Zhou Y L, et al. Thin Solid Films,
1996, 287 (1-2): 101-103.
[17] Zhu X H, Chan H L, Choy C L, et al. Appl. Phys. A,
2005, 80 (3): 591-595.
[18] Kimura T, Goto T, Yamane H, et al. Acta Cryst. C, 2003,
59 (12): 1128-i130.
[19] Wahl G, Metz C, Samoilenkov S. J. Phys. IV France,
2001, 11 (Pr3): 835-846.
[20] Tu R, Kimura T, Goto T. Surface and Coating Technol-
ogy, 2004, 187 (2-3): 238 244.
[21] Rossel M, Hoche H R, Leipner H S, et al. Anal. Bioanal.
Chem., 2004, 380 (1): 157-162.
[22] Hushur A, Kojima S. Journal of the Korean Physical So-
ciety, 2005, 46 (1): 86-89.



