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Abstract The crystalline grains of Bi, Ti; O;; thin films are tended to c-axis-orientation in a usually deposited process
on planar substrates, but the piezoelectric and ferroelectric storage devices largely utilize the ag-axis-oriented
component of spontaneous polarization. So, it is importance to investigate the way to gain a-axis-oriented Bi; Ti; Os;
thin films. The polycrystalline Bi, Ti3 O,; thin films successfully prepared by femtosecond laser deposition on Si(111)
wafers are reported in this paper. The structural properties and crystallographic orientation of the films were
investigated by X-ray diffraction (XRD) method in 24 only scan, the surface morphology of the films was observed
using the field scanning electron microscope (FSEM). The Bi; Ti;Os; thin film deposited at room temperature
(20 C) was highly c-axis-oriented; but the film deposited at 500 ‘C was highly a-axis-oriented. It was observed that
the films were composed of well-distributed grains, the grains of the 20 ‘C-sample was about 20 nm in diameters,
the grains of the 500 C-sample was 30~200 nm, large particles (=1 pm) were not found in the surface of the two
samples. A Fourier-transform infrared spectroscopy (FT-IR) was used to measure the transmittance and reflectance
of the film deposited on quartz at room temperature, and then to determine the optical forbidden gap of the film, the
optical forbidden gap of it was 1. 0 eV. The remnant polarization (P,) of the a-axis-oriented sample was measured to
be 15 pC/cm’ by RT-66A the coercive force (E,) was 48 kV/cm,
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Fig.1 Sketch of pulse laser deposition system

SEH p 8 Si(111)(8~13 Q » ec)fE R EE K, %t
JRIE ETE T DU AT E b, ¥ s i B A 15 S5 8
FTARIBER R EHIA# AEZE]ENT
3.0X107* Pa, YL AR A (6] 24 20 min, 7 B i) )& BE 4
300 nm,

B R F 43 BT 46 Bi, Os , TIiO, R JERE, 2 9) JR Y
B n(Bi) : n(Ti) =1.40:1, Bi it 8 7% EHl, %
T e R & T 200 % Bi Ti; O B & B J , 72 5 35
H7E1100 'CTF 42 h, RE ARBRHB =R, K@
Wt E & .

— Bi, Tis O WA B AEZE | (20 T F IR
ESIAID FE B, 55— WA & W2 7 500 +
0.5 CTFULBFE Si(111) , H{RIE 30 min/5 B ARB H
2ER.

R 25 40 R W R R Y X ST R AT S
(y’Pert PRO, PANalytical B, V. ) A, SRR Y 32
T 45 i 37 & 51 45 4 L 8% (FSEM Sirion 200 FEL )
LR, R 1 O 2 B P 4 B 21 AR Ok 3 AL (FT-IR
NEXUS Thermo Nicolet) Jlj & , # 5 (4 2k #2788
RT66A & F &k W& /¢ (Radiant Technologies) 7E



834 2l

HE A X T AR

3 L5t

3.1 CRHEXEBHHEEER

REBOCRREELM L, TR X ™ 4 1 55
BTHRPHEESR 32, A6, RRIENES
HHRER G, RINZRERG. B2 2HREH
PLTE R S SR 5T T 18R A 5 8 TP B O BD) , i@
JEE] 9 8 s, Xt L B AP Bk v Ok %L 85X 10° 4 Bk
Mo B 2 A E HRAEJE BOLTES s BBR -
M REBH KSR TANY AT ER XU
B o 2 B T LA R T TR X 3R A 2 50 B T
B, RPBEOLSEM KM EAEREREUS TR
R 3 DSBS TSP 1 B €5 0 7 B AR A T LA 9 T
FEUTAR A KRB - B o S XN R R R S R T
B, EEUSEE TR SR RRAES RS
B X RSB T R 6T B OB T 1 X5 1
8 B0 DX R e R R B O P MR T IR IR S T
X, E VISl EIE R

Iplasma plume

B2 B8 s(8X10° Mk HEE FIRME A

Fig. 2 Image of plasma plume (exposal time=8 s)
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Fig. 3 XRD pattern of the Bi; Ti;O,; thin films
deposited on Si(111) at 20 ‘C (a) and 500 C (b)
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Fig. 4 FSEM images of the Bi; Ti; Oy, /Si(111) thin films
deposited on Si(111) at 20 C (a) and 500 C (b)
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Fig. 6 Ferroelectric hysteresis loop of Bi; Ti; Oy,
deposited on Si (111) at 500 C
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