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Abstract: A (BiFeOs)y5:(Smy03)0.5/SrTiO;3(011) composite film has been made by pulsed laser deposition (PLD). Vari-
ous methods, such as x-ray diffractometer (XRD), energy dispersive x-ray spectroscopy (EDX), x-ray diffraction
phi-scan (XRD phi-scan) and transmission electron microscopy (TEM), were used to measure and analyze the orienta-
tion relationship, composition, microstructure and interface of the composite film. A possible growth pattern of the film
has been speculated by the theory of Wetting Model and Energy Minimization Principle. Analysis shows that the growth
pattern is in coincidence with the practical results. The conclusion is that the Wetting Model can be applied to analyze
and discuss the microstructure and growth mechanism of composite films.
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Figure 1. XRD 6-26 scans of (BiFeO3)os: (Sm203)0.5/Sr TiO3(011)
composite film
1. (BiFeOs)o5: (SMz03)0s/Sr TiO3(011) & & 58 XRD fiT57E
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Element Wt % At %

CK 9.42 33.79
OK 9.73 26.18
SrL 30.48 14.98
BiM 11.35 2.34
TiK 16.33 14.69
SmL 19.56 5.60
FeK 3.13 242

Total 100.00  100.00

Figure 2. EDX image of (BiFeO3)os:(Sm,03)05/Sr TiO3(011) composite film
2. (BiFeO3)os: (SM,03)os/S TiO4(011) & & ¥ & EDX
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Figure 3. (a) Thein-planerelationship between the (111) face of
Sm,Ozunit cell and substrate; (b) Therelationship between the
(111) face and the (001) face of Sm,O5unit cell.
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Figure 4. XRD phi-scan image of Sm,03phasein (BiFeOs)os:
(SmM,03)05/Sr TiO3(011) composite film
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Figure5. The orientation relationship between Sm,O3 unit cell
(BiFeOzunit cell) and substrate aswell as the speculation image of
the microstructure of thefilm
[ 5. Sm,0, i BiFeO; M S EREHME X REREKEH
HERE

BT AT R I TEM R, WK 6,
AL R v A A 5 ) R HE D A B S S PR L)
MIREF . HKAEZE TEM B[ WL, Sm,0; Al BiFeO;
FHEA B T RPER BOATOIR A, 7 T 2 T T2 BSOS IR R
3, 38 I R Sk IR R AR K] A 45 4 R LAY E X 4y
Sm,0; #HFI BiFeO; #H . 2 KA Sm,05 #H 2 I HEIR
A, R A I S 1 I 3 K T BiFeOs AH I
i 85 ) L i A 5 S5 5 B IR AR, AT SmyO5 AH
MEHAS SRS EE—E, ARG NS
Sm, O3 AN A« FH B 23 AT v] 461, X0 T SmpO; AHAH BiFeO;
A, P B AR KA AR A 1 58 B R 29 #F4E 30 nm
A, I H T I AL B2 A K R B AR R A B A
B RE U M TR A A /N L TR 38 X PR
T EI(SAED), FHHEMEF ] BiFeO; 52K 2
—ZELA, 1 SmyO; FHNLE[111HEAMER 7], X522
BRI M & — 3. RBMNII AR, it “J
AR MIRE B i MU ER AT T R, A
HeeE RO FEC TR RR R KB .
AR AT DL I AR A [ JE R ) 9 R g — S A
e ARG RIIE D AR K, IS )25 1) R N AT
FUH AR IR BUZ AR LB T AR LB

5. B&

ARSI SR FH K e O U 1 4% T (BiFeOs)o s
(Sm,03)05/StTiO5(011)E & i, Jfidid XRD. EDX.
XRD phi-scan M5 H7 T (BiFeO;)p 5:(Smy05)g 5/SrTiOs
(O1)E A MR AR 205 LR T Bl 95 &R, 9

42

» STO[011)
Smu0:(222)

50 nm
I

Figure 6. Low-magnification cross-sectional TEM image of
(BiFeO3)o5: (Sm,03)05/Sr TiO3(011) composite film. Theinset is
selected area electron diffraction (SAED) image
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