sHaln59Ms SUT1-105-58-12-22

\} ¥

W\
70

\/
Y
5, >

Nengginaiuiat®®

F1891UN15IDY

= § Aas a 9 Y d v
fﬂiﬂﬂ‘]:-ﬂﬁ1§ﬁ/‘|?)§1§ﬂ!aﬂ‘Vliﬂﬂ?ﬂﬂﬁﬂﬁ?‘ﬂ‘niiﬂullﬂﬂﬁi’)ﬂﬂiW]
Characterization of ferroelectrics materials with scanning probe

microscopy

TasunuganyIseain
a2 v I i = =
NrvimgnagmalHlagqisug
av o oY g Y = Y A
paandduilunnusuRaveuvesrininInsamsumiieife)



sHaln59Ms SUT1-105-58-12-22

\/ ~
% i
o, AN s

Nengginaiuiat®®

N

1891UN15I0Y

=K § Aas a v Y d v
fﬂiﬂﬂ‘]:-ﬂﬁ15ﬁ/‘|?)§1§@!aﬂ‘ﬂﬁﬂﬂ?ﬂﬂﬁﬂﬁ?‘ﬂ‘niiﬂullﬂﬂﬁi’)ﬂﬂiW]
Characterization of ferroelectrics materials with scanning probe

microscopy

w v
HIrIIATINS
A3.338M Quilmeyo

arAa 4
aana
duindsaneeaas
ynINedemalulaggiuns

E Al a v
R3IINIVY

a ~ J
u’]fJ‘]_Iﬂ!‘ﬁ']u ATUIYTU

Yo v (%
lasunuganyudseainurdnaamnaluladigszins Uaulszana n.a. 2558
A Y g v A £% Y v a Y a
NiN1‘1!3‘i]El!‘]J‘Hﬂ'J13»]5‘UNﬂ‘lﬂ’)‘]JGIJi’)ﬂ“r‘i]ﬁﬂﬂﬂ‘ix‘iﬂ]i!!ﬂ!ﬂﬂﬁ@!ﬂﬂ]

AUYIIU 2560



Paanssuszmea

9 9
m3veaseillasunuganyumsNennuiInedemaluladgsus  Teoilsznm 2558

[~ A 9 o A A @ 4 4 1 Y= ad Aa
HJ‘L!ﬂ1§'L§'3JGIUﬂ'I'§u1Lﬂ§@\13J@’Jﬂ‘]Jﬁ3lﬂ‘ﬂﬂa?Ni]‘a‘V]iiiﬁ‘Lll,!,‘]J‘]Jﬁ?Nﬂﬁ1ﬂllﬂ°lfﬁﬂll'Iiﬂllluwaﬁiiﬂlaﬂﬂiﬂ

Ya o s

a o J 14 dy 9 Y 1 = J
ﬂlﬁ]\iﬁﬁﬂﬁll‘l!ﬁﬂﬁ)ﬂﬂ/l Gl‘L!L‘]J’OWI‘LlN’Jﬁ]ﬂl“ﬁl’)ﬁ1ﬁ’)uu1ﬂ1uﬂ1ﬁmiﬂllqﬂﬂim uazmﬂimgmimm

U

] d‘ o = 1
wiauluneiundnyiae

[

awv o dyo < 1 9y a A 9 Yo 1 A 1 ' =
\11H'Jﬁlﬂﬂ‘u‘]Juﬁ%ﬁ]qaf]ﬂl]ﬂ’)ﬁlmu@ﬁnﬂﬁ’)"ﬂﬂ ATUANUBIULTIAD @,uamﬂﬂmﬂuammﬂm
] dy 4 v A Qy =X 4 v Aa Y Aaa
nay 9 Fth Tamﬁu VDUBUAM AITATINTY AT.TAANT YUUTY AITATITY AT.AUA LUWUAT
Y 1 J @ 4 =~ a 4 aa J
@j%ﬁﬂﬁ?ﬁ'ﬁﬁﬁl'ﬁﬂ f73.37738U uNaUI 0.97. ’ﬁﬂﬁ“lf 39379337 U avand

winInndomaluladgsus fldnganlidoauouus udly vazlfuuifa de o Wflulsylomnd

o 4

VDU UAMUWIINGBINA U0 Y GEATREA T AVSTLATATRA TR I EA TR nazidminnquiingoeilo

U

a o = ~ Aq Y 1 A g A A Aav
NWTJ‘V\EHﬁEJmﬂIuI’dEJEI‘iuﬁ ‘VIGlWﬂ’NiJGH’JEJ IHaDAIUIATBIND VY

4
A3. 137N UNNYIN



unAage M Ing

a o J <3| Y A wa 1 1A
“]J?fll‘l/]l,w\l"lﬁ/] (BiFeO3) L‘]J‘L!’J’dﬂ Multiferroic NUAUUN Piezoelectric LONINU Polarization
aunsziiasiszneuietunaznszuasiivags MINUYUIAVD Polarization
Mldlaemsisuilgelassadwvesnandaromsie laveniindn llsunulaseaiuaunazanlnseas
=) Aav dy:i 9 =2 . v A . . A A
Wweln  WITelANEInTNaNANBIFeO, tazAMANaf  Piczoclectric Milasuuilasliam
YsmamsaelaneauiFon @15@20819 Bi, Sm FeO, (x = 0, 2.5, 5, 7.5, 10, 12.5, 15, 20, 30)
= an dy 9 a
Qﬂmiﬂlﬂﬂﬂ’s‘ﬁ Simple  Co-Precipitation msnaassildnaila X-ray Diffraction (XRD)

P4

= 9 = a " 9 A a & = Y] [} . a 4

ﬁﬂy'ﬂﬂ5\1'ﬁﬁ'N"Ua\?Waﬂllagﬂtﬂﬁ'lgﬁiﬂi\iﬁi'l\ilﬂlﬂﬂﬂluﬂ'lﬂﬂ']ﬁmiﬂll@'lf]ﬂ’m BIFCO3 WAANITAUANTISH
VoA A o Y A . A 19 v 1 .

Wudulee Sm azilvasilsgaeudellu BiFe,0, Wlilziusgudiludiedn BiFeO, anal
LAIIaI3® Sm UINIUDY Morphotropic Phase Boundary (MPB) = Sml15mol% Wu31lA33a319v04

. d‘ 3 . =< .
BiFeO, 9211281910 Rhombohedral (R3¢) llﬂ!,ﬂu Orthorhombic (Pnma) Wan13AN®1 Ferroelectric

. Y a . . Aa o dy Y I 1 Y

Domain Iaglimaiin Piezoresponse Force Microscopy (PFM) wmmﬂﬂmwum JGEREERN
Rhombohedral (R3c) U84 BiFeO, Mmlinag Spontaneous Ferroelectric Domain HAZINMTHIAURAY

PFM-Amplitude(~ d, ) Tngldinaiia PFM wunusnalndifesiuge MBP #1 PFM Amplitude

uAuRALNNGAIMIAY 520V



UNAALINHIDING Y

Bismuth ferrite (BFO) polycrystalline is one of the most studied and attractive multiferroic
material; however low electrical polarization and sizable leakage current prevents its from realizing
device applications. In this project, samarium (Sm) substituted BFO ceramics BiFeO,, Bi, Sm FeO,,
prepared by a simple co-precipitation method is studied. The X-ray diffraction (XRD) patterns show that
secondary phase, Bi,Fe,O,, is suppressed when Sm doping amount is higher than 10%. A structural phase
transition at 15% Sm-doping was confirmed by XRD and Le Bail refinement. The Piezoresponse Force
Microscopy (PFM) is used to acquire an image of polarization amplitude and phase of ferroelectric
domains. PFM images analysis demonstrated that average out of plane polarization amplitude increases as
the Sm-doped into the material before diminishing at the phase transition at doping level 15%

corresponding to the ferroelectric rhombohedral (R3c) phase transition to a orthorhombic phase (Pnma).
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