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Abstract: Phase transition properties of the copolymer films of polyvinyvlidene fluoride
studied  with

trifluoroethylene(’TrFE), P(VDF-TrFE), were

(PVDF) and

X-ray diffraction (XRD) and polarization

modulated ellipsometry (PME). XRD studies on both Langmuir-Blodgett (LB) films and spin coated films

exhibit conversions from ferroelectric phase to paraelectric phase at 108:2°C

phase 1o ferroelectric phase at 78227

on heating and paraelectric

on cooling. The presence of the ferroelectric-paraelectric phase
transition is also confirmed by the PME technique for the first time in this study.

PME was proved to be

a very sensitive tool in the measurement of the structural changes at the nano-thickness films.
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Fig. 1. Film transfer system for the fabrication of

P(VDF-TrFE) Langmuir-Blodgett film.
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Fig. 2. The sketch for Langmuir-Schaefer transfer method.
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Fig. 3. Schematic diagram of phase transition measure-
ment using X-ray diffractometer.
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Fig. 4. Schematic diagram of phase transition measure-
ment using polarization modulated ellipsometer.
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Fig. 5. Temperature dependence of XRD data obtained

from a 10 laver annealed LI3 film.

LB 10Layer A 157
Anneaed Film @
2| e - A
5 & -.
3 A Aa "o 8 8 ®
2 b T Ny
= Vg, 4 o /
z A
z J 7
é Al y
A
E . * A [
[4 Lo I
* ——dge_o " L
T y S— T T T ¥ T T
20 40 &0 80 100 120 140
Temperature ('C)
Fig. 6. Temperature dependence of  XRD  intensity

obtained from a 10 layer annealed LB [ilm.

110°C o] o)A += XRD peak?} 18°0] Ayt 3h5x)
of whute] ZA ol fhAE Ahdel aos ol

HEe KTl
Ao A#e|7F EZHr)

% 3 Alol®

A=

sgols= i3

“reu Goll Al nLE: Ak
o

Aol A5 Aol vls] HN e 2EoA dojE
o= Qof. 70T ~50C &% fgtel| A A -AF
A FE o] #EE W 50T olslel A HF A
A 4o #5drh

3¢ 5 10° HHor &Y ¢ XRD A ol=&
drle] EEE o agemyt FA57|7F 41X %o}
Rolr), e} ¥ 6ol KA g4 (19793 ok
(18%)e] o}k 2= XRD intensity ¥3l&E Wl o]
vlute A o] el @& Flst7IZE B} 8ol
o). 2% 4% Ade ¥ 2= BF 10T 2
A FEF 71&7] HEE B BRAZoRe] Mo
F HoFa glov, 34 Alde 70C H2d94 7|
&71¢] WstE Ro ZRHALe R HolE FAAA

J. KIEEME,

Vol. 27,

No. 2, pp. 97-103, February 2014 C.-W. Park

et al.

|unuy« A ' A
Annaled Film (&) [ B Annesled Fam (b) (3
= & . s a e =
- * - " s
e T e Vi a S| a : P i
g C \ ey
5 . /
£ ~N 7 .
2 A3 2 vf A0
: \ \
’ )
£ ! H \
5 "\ o A i
x “ Y %
—atd L i .
LA by . “..:3“—‘-;—1
P T T A @ @ B owe M e
Temperature ['C) Temparature ['C)
Aayer AT B S0Layer Awr
Anngabed Film (<} 9 Anigealed Film (] o=
v i ey
4 L4 [ 5 X =8
5 . . 'fg . . '.
g . \ o B R S ¢
< s ' L .I \ [
2z L. >
1Y 2
F/ 1 A_.'
E s 7 £ .
a
K ; & »
. *
/ ; . . . J
—ageecar TR i I“_.::""‘—"'

n @ #

(] 100 1 e

T T T
n a & L 100 1 4

Temperature (') Temparature ('C}
Fig. 7. Temperature dependence of  XRD  intensity
obtained from a (a) 20 layver annealed LB film, (b) 30
layer, (¢) 40 laver, and (d) 50 laver.
/™ 102nm PIVOF-TIFE) | "1020m PVDF-TIFE] |
Annealed Film Heating Annealed Film Cogling

178 1 W
2 {dog)

Fig. 8.

1w " W A
20 (deg)

Temperature dependence of XRD data obtained

from a 102 nm anncaled spin coated film.

_Tf; 3l
K7]
105
ot}
Y T o

L)

o

o

OFE.OHZ,‘Z

'ﬁi il

i

0 oX
o do

p

o2 i

z_:;-

ol
(k.0

o
‘R

M

stk whep ool
g8l $-2l
upb ol A FHR WY

A &
rt] gk wizkalA el s

oAt WA ‘RM g x

1 A9

Zretghol A1~ A c} L]—

3 3
Aol

E7l2] «

u}
20, 30, 40,

;\1-240] @}Al-ol
505l ~] 2]
TAsA HBAA M

GER

AI—Zv! o[-._'j

238 ¥ c=tllr—‘e a9EE A
do] 21z 7Ff-4-

ol ¥t "‘?XeMI i & 1.*1:6}?} 2|
e *Ifﬁ., :‘_-‘ﬁ 5 4




A7) AAA Z 3] =4, #1277 A2& pp. 97-103, 2014 29

Spin coating 102nm A 187
Annealed Film @ =
T ~ L U
c e Tak —— Ty o BT
3 A 1/_/‘ e e
2 o A .
5" \ I . |
z 1t /
2 ( /
o2 {
E f\ /
| A f
e T P i
<
——So0 o 4 & a N
T v T - T - T T T T
20 40 &0 80 100 120 140

Temperature (°C)

Fig. 9. Temperature dependence of XRD intensity
obtained from a thermally annealed spin coated film with

a thickness of 102 nm,
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