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The Fabrication of PVDF Organic Thin Films by Physical Vapor
Deposition Method and Their Electrical Conductivity Phenomena

AsE, olHE"

{Eung-Choon Lim, Duck-Chool Lee)

Abstract

In this study, the PVDF organic thin film was fabricated by the physical vapor deposition method
to be dry-process. The distance of heat source and substrate was 5[{cm] and the temperature of
substrate was 30[CJ], when the pressure had reached 2.0x10 °[Torr], the temperature of heat source

was reached to 285[TC] to heat at 6~8[C/min] rate, the shutter was opened and deposition was
started.

TG-DTA(Thermogravimetric-Differential Thermal Analysis) spectrum of PVDF pellets showed that
endothermic peak arose at 170[C] and exothermic peak at 524[C], but that of thin PVDF film
showed that endothermic peak arose at 145[C] and exothermic peak at 443[C].

The current density was increased linearly with increasing voltage but increased nonlinearly with

higher electric field than 250[kV/cm] and activation energy was about 0.667[eV] at the temperature
of 30~90[C1
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Fig. 3 TG-DTA curve of PVDF organic thin
film

PVDF &7
A3zE 53
ATt

AR 17Dl A B w v
Aze AAEE
polymer) FEHI S wWi dow, 2
we AHAPpoy BRAsA AfRel oM

ool EWT
\:ﬂ-;ﬂ-o,] T3

B =1

% A 10he, &
A7) 10hyel vreby



R AFEAES 88 PVDF §719ete - 9gE o9

e Aun 9ee &+ At Aw 1hel 2 32 2HTPE B4
B4 PYDF #71%ehe] % o 2800[A14 % NEel FYTFE PAR AYYHE Sotwy
Hew, o] vz Yo %"J&EE A 9| #38ted PVDF 994182 A&z pVDF 7]kt
EddE g w3yt o A g X NS 29 40 e
(2) PVDF Pellet at Heater Temp. 285(°C)
(b) PVDF Thin Film Sub. Temp. 30[°C]
o)
)
g
5
£
=,
z
§
E
[
15 2I0 2‘5 3]0 3‘5 40
Bragg angle{260]
(7}) PVDF §7)utete] gl A a2 4. PVDF #71dhate] X4 SddE

Fig. 4. X-ray diffraction pattern of PVDF
organic thin film

X #E87t 260+ 150 ~ 45 HHYdH HHE
shRTh fA G A= 4719 A7 #EEHJ
dhalel QA= 24=17.88" , 18469 , 20.13°
208" oA et 2" (@ ¥ PVDFI
A UERGE (1000 9HARE 1A o EElAl A YERY
0200 WAL RYH BV F& 4 & Ao =
g o @ PVDFOIA WERLE (110)RHAL7E &
Agh o] gaEwell A LhebbE (110)+(020) %A
= SR olejd ZIAZ PVDF dAEE
stipel Abmbol FEAsh= o] ofulel el
Pt f8o] AP HHE EFATE & F

[o}
o g (b AFFARIEE ARy
THEL

]~’1

(]

W
o eqHz 4¥E BEYES o & Aol
g% AnE ANRE %

i
(*}) PVDF #719%Fe] g

& ‘= A =) 0=
Al A 1. PVDF f7lwtehel Fabg A @ vl g RAE dEFe éﬂ}a}‘ SAT, wa 1g 4
Apal f?ii:iﬂ zjizi':zs;: TEF ded o
Photo. 1. SEM photograph of PVDF organic T e L}E}F’TI At
thin film Crystallity (%)= m X100 ---(1)

220



2 o7|N = AR BPe g udwd
g, Ie AARRe Ao 99
o) g5t AAHE PVDF ¥Al29 ZAAZEE
523[%]g ™, PVDF §71%tete] dAsEe &
71[%]5 YAERTG v2d & AYS}EE HE
de o+ Addd.

Al S
=

33. EATEEA
YA ze gdA] KBr el 4322 PVDF
s7)atate] HMNEFFEFEMNE 17 5o uE

Wi

(a) PVDF pellet
(b) PVDF thin film
(at Heater Temp. 285[°C], Sub. Temp. 30[°C])
z
8
-]
El
k)
Q
g8
E
£
vy
g
E—
1 . L gL P ,
1400 1200 1000 300 600 400

Wavenumber[cm]
a2 5. PVDF #71dee] HAMEFERAE
&}
Fig. 5. FT-IR spectra of PVDF organic thin
film

2 (a)dlAd A4 FAFEE o« ¥H PVDFY
YIS, A HAEE f¥HY n{IHIE
JeERE Aotk A ge AS o dHY HAArt F
22 ol2xwt B¥ee] 9d5em! AT UEE
Ro2 Rol PVDF: ©addez FEAste Ao
olUat thate g EAsts S ¢ & AAH 2
g dAg A oFHe Har FFE OF
Ax, ANA o2 PVDFY 4 FdEstE g’
e¥Hel 530cm’ =38 CF; ¥ 3% % (bending
mode)d] 98 UeuE e 510cm 'HAE

221

AN AAAEE R Vol, 10, No. 3, March 1997,

Aol veliA %ge & = Atk ol g 7
#2 ANRS A% oW Sk Helz E
1 des o & AT E=EH AFEAYow
Az N8 19 sk Mas 2 o «Fuz
sebo] AT RES BAE & YA 53 WA
2o A% 1200~1350cm e WA He
o) Flart 48 e IFEAYozr Az
AR AS Hg Har EAste U AF
FTAHE o] &S wut Az dFF FHE o
B2 EAUAE d 23 AFAZe Helnt
ZAgzte] Wale] s ZA=E dglelztn A
zZteth? ® 19 ¢ubE<Q PVDFel #z 9139
A Fefo] A JEFU AT

E 1. PVDF o] g2d Fu4
Table 1. Observed frequencies in PVDF thin

film
L | Potential
» »Assigmnent vEﬁergy; Type
- | Distribution .
B
468 @(CF2) TT 8
489 | 8 (CF2)+ w (CF2) 2
510 8 (CF2) TT B
530 8 (CF2) a
602 T B
612 |8 (CF2-8(CCC)|  TGT @y
742 TT B
764 TT B
795 r(CHy) «
841 | r(CH2)- v(CF») T : B
880 | v (CHa)+ v (CC) TT ‘; A
5 TT B
976 t(CHy) a
1067 v (CC) a
1143 | v (CO)- 8 (CF) e
1182 | v (CFo+t(CH) o
1209 | v (CF2)+ w (CHy) a
v(CF3)- v
273 ccopescccor| T A
1383 | v (CHa)+ w (CH) @7

v . stretching mode, & : bending mode, w

wagging mode, t : twisting mode
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