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Preparation and characterization of multiferroic BiFeOs-based thin films
by controlling crystal lattice distortion and doping with a functional element
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There are various ways to achieve the desired multiferroic properties:

ferromagnetic, ferroelectric and other ferroic properties simultaneously. In this

study, an approach by compositional modification of a single multiferroic

compound is described as an example.

BiFeOs was chosen as the main

composition and a solid solution system consisting of a ferroelectric compound to

control the crystal lattice distortion (such as PbTiOs) and BiFeQs was optimized.

In addition, doping of functional elements (such as Mn) to enhance desired

properties was investigated. The research results are presented on thin films

prepared by chemical methods exhibiting multiferroic properties obtained by this

approach.
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[Z1/Ti ratio of Morphotropic phase boundary
(MPB) = 53/47]
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Fig. 3 XRD profiles of BF-100xPT crystalline
powders prepared between 600°C and
800°C; (a) BiFeO; (x=0), (b) BF-10PT
(x=0.1), (¢) BF-30PT (x=0.3), (d) BF-50PT
(x=0.5), (e) BF-70PT (x=0.7), (f) PbTiO4
(x=1.0), and (g) magnified part of BF-30PT
(x=0.3) pattern.
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Fig. 4 M-H hysteresis loops of BF-100xPT
crystalline powders; (a) BF-10PT (x=0.1),
(b) BF-30PT (x=0.3), (¢) BF-50PT (x=0.5),
and (d) BF-70PT (x=0.7) prepared between
600°C and 800°C.

EPEE T Fig. 4 12 ’EULT_ﬁﬁMhé@mx
BiFeOs-PbTiOs [EAARICE T2 LLRTOBFSEIC
W TG TV A, 17PbTiOs k@%‘ﬁiftﬁiéﬁﬁﬁ
MEORBUZ 72035 B BB A IS 72 L3Ik

IZHLRIE, ARALA W2 DTG TREEME 1T, 75 T
T DEIEFLTEY, BF-PT FOEFE /i
EOREEIZLDLDTHD, Lo T, FOREED KRR
PEREL AR, BRBALITBESRRblli
70D, —HF . FEERE T EAOMIZHFEREE T O N
RV ARD FedtIB LN Titt A4 OFEF 72010
HELHALEEMBME I EERITLTWDHEDH
£33 BiFeOs-BaTiOs RICEBWTITHOIL TN D, 22
PLEofEREL LI, BREBLEE T 0T 204
I BF-PT %ﬁ**%%ﬂ%%/\ﬁkﬂ“ét o (-
% BiFe0s3-xPbTi03(0.1 = x = 0.5) fHRAZ BN
L7,

5.3 Si REAR b ~DiaREE: - 7855 B BF-PT #EE
DOIYERLLFLAH

£ 7% PTiOs [E¥% & BF-PT 0 #MLE 4
HE b U CTERIL7ZE 24, PbTiOs OEE RN

20 mol%LL EDFAKIZ u\fﬁﬁzcu\u7xw4’l
A (& LB Y 600°C TOMMBVILELIC
DIERICE T, LosL, W ok, X%ﬁﬁl?ﬁ’f‘—
KIS T D ChH o7, #IZ x = 0.3 LA
ORI BT, 600°C LA g JE V15
TR 7 A A AR BF-PT EiEICH LT,
ZAUE, PbTiOs EDEEERDIEAUIC LD~ a7 2
AF BF-PT #HOZELDT=DTHD, *ji\ BiFeOs
%5y D%\ BF-10PT #EIX. % _fHCTHD
BisFesOg FHZ DTN NHE @/w*ﬁ«ﬁ(ﬁéf“f\cﬁj
AHAR BF-PT (2L L7z, 192 4ud BF-PT %&iZ

BB T 2D A MADZE EVEN BiFeOs #L D1
e b @“é_}:ﬁﬁlf&;éo

Fig. 5 (C/EBIL 7=~ 2 A~ HiAE BF-PT %
DOV — 7B EME (BEE1E 500 nm, =R THIE)
T, —#RIZ BiFeOs EERIZIB VT, R
BistA A DR EEFZE L O LR EE-TAL.
FEDERZEIL~FREBENTVIAENSZ L (FR1L)

WZEVART DE T R— VN RIR LD R— LiEE
75‘%1/’() TETRNKEL IR DTtz D E
252D NHEELVY, , LL, PbTiOs ZER+ 52
LI2ED, Fig. 51 R I — 7B 5 BT O [H
EEOEMEEH I T D82 b/, PLD
FEIZEVERIL 7= BF-PT # 2>V Tk Khan 5IZ
FoTEDV =V EBRAN =X LRHRESILTND 23
NN ::T%’E%Lf:%ﬂ%&:ou\TM@%U‘:&:&
50 kV/cm VL EoESR Y — 7 EREN 2RI
L., @BE LTIV — 7 ERADT = A LD (;f’“é/]
HDHN :i) BHROEHINZ IR ERT NG S I,
B E7 s AT i RS /AR iR Tl S| A S w7 B Nt N
FoTHLAT — VT L VBB LB L b

o7, 29

O: BF-20PT

O: BF-30PT

10' ‘ s : BF-40PT

e 101 . A:BF-50PT

-200 150 100 -Sh 0 50 100 150 200
Electric field (kV/cm)

Leakage current density (A/cm?)

Fig. 5 Leakage current density of (1-x)BiFeO;-
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Fig. 7 Leakage current density of Mn-doped
0.7BiFe0;-0.3PbTiO; thin films on
Pt/TiO,/Si0,/Si substrates after heat
treatment at 600°C (measured at room
temperature).
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