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Abstract - Thin films of pp(ST-Co-VA) were fabricated by A 55 AR
plasma deposition polymerization (PVDPM) technique. Zet=nt 35
Properties of the plasma polymerized pp(ST-Co-VA) thin FHAEA

investigated for application to semiconductor
device as insulator. Thickness, dielectric  property,
composition of the pp(ST-Co-VA) thin films were
investigated considering the relationship with preparation

films were

J3}  7pxokd 134
Pentacene 7]¥k=x)] Hhuf
2HE @A 2B (OTFT) ] ?403

H-C Lim?, J-H Yuk®, J-K Park®, G-S Jo®, K-Y Nam® J-K Park®, Y-W Kim®, M-Y Chung®
, Yuhan Coll®, Kangwon national Univ.*,

Saekyung Coll.>, SEWON SI°

pp(ST- Co VA) L’—r 2} wkute] T
Z:7d°ﬂ =

2. MY *321

condition such as gas pressure and deposition time. In order 2AF o] AFREH AR E 7|EA O Zglznl F3, Zopxzut
to verify the possibility of application to organic thin film ¥4 131 92 Zetzul o A8 a1y 0}04 A2t Qo). Agn)e] A A
transistor, a pentacene thin film was deposited on the ol A=} /“Xﬂ AAE Beye a8 14 JeEMQT Zek=
pp(ST-Co-VA) insulator by vacuum thermal evaporation BIn=s %_]07 7] 93 Adbdo2E 13.56 [MHz]e RF Z#}=nt
technique. Crystalline property of the pentacene thin film w7 (RF Plasma Generator (AUTO ELEC. ST-500,
was investigated by XRD and SEM, FT-IR. Surface 600[WINE AFgssia, dudx oA e $8iA uAurs
properties at the pp(ST-Co-VA)/pentacene interface was (Matching Box (Load Coupler LC- 1000)E A X3} o,

investigated by contact angle measurement. The EARSRT

pp(ST-Co-VA) thin film showed a high-k (k=4.6) and good

Hol THEE

SEETE

REE

= AEE 5437 H8A RF $dd8A (RF
Power Meter (Collins 30K-3)&

e

interface characteristic with pentacene semiconducting layer, {1%’—71]0]1] (Pirani Gauge (Model PG- 1S 23593 Okano,
which indicates that it would be a promising material for 10~107% [Torr])E AF&3tsict. '_E}ZEPQ WA A7) 7] §) 8k
organic thin film transistor (OTFT) application. HAEe Hadte Agor oAy wWHdS fAT £ J=FH
s SaA 19 19 ge AAAwd Eehxel FEIAE A
Heho] ALGEYT. Al w2 g A stel Hrto] FAH= w3
LM E oz olgel £UL ABeL Frige] FHH/] AES 3
OTFT(organic thin film transistor): @& o5 Fo|®= B3} =
B A7 2 EGAE txEeelo] di@ A apm Bue o Aol e BAT R Aelel Axdk 498 5 A
T7} ﬁaﬂﬂl Aot gL H oz w9 axte] Fe ol A % ota, Hhg7] e ® Huw Jlavt f9E F AEE
5 A7t @48 RgHa 9low FH Plastic LogicAke] ##A A8 7 A tadads A7 dAsIeH, FEREAA
AEE AREo] It OTFTE A9 ¢e &£xo 32 585 (Mass Flow Controller , FC- 280, Tylan)& A}g&3dlo] of=
FAOR e olF ke A3t Rli “"*‘** Mol Aottt & Mol 729 %‘C% ZEste] BABOR FYHES i)
3], 43§ =2 5 A7t “aEit' Dliﬂ xq%E"" U= ggoz o] BHAFY Z=vl FFIAE o8&t ITO 7133 A
Fg3l e Jestal olE OH Az 2 QA 7]‘%’3 o] o] 2 ol ol FFF nEA wug FJAdste] OTFT A%k
S59 71E Ut 2899 #%Eﬂ -8 X3 & g 7S B8 Bokd
WA AE S 951 Szi Asb Slet Mag AFEel 1
Stk 58 @F RFIDS] AgelAE nS Azke] dig A

2401 J‘OEPtﬂ 1%’1 dol A ZAHE OTFT 32+ RFID 58
A3tat A el FaAdo] Utk

A 7] WA AEEE Pentacene, Oligothiophene,
Perylene, Phthalocyanine =3 2 A®x 7] WA}
Polythiophene, Polythienylenevinylene(PTV) 5 %%} 7] uF
ZA AZ7F ARSI TH1]. o] 2 AREL A7 711 A
o] JYAT EL O]%E% LPEP‘HE 5\_7\]]9,] AA 2 /Y T I
e A FAAF, dEgdol s Jﬂ] 27, B AEEE
e = v7] Xd‘:“ A5 N 501 &OPU# ’\X} ’”401]*1“
frrlabte] vk 271, A FARF 2 3 olv R AATE, HE
A ake] kA, 71]“”%]01 Ak oA 2 U] g #O] :’i
sz,

OTFTE BE 99& #7/ees A=t
J_o];qu]— aﬂzﬁ 7.”0]12 xo— 7 :

O

4%1]L H]O]EO] Zﬁﬂe t‘JEZﬂ Al ol X*"’OP AL ke

Q8 »

o)
1. Mazching nevvork l
2. Power meter

3. Plasma generator
4. Vacuwm gauge

5. Rotary pump

6. Valve

7. Mass flow controller
8. Electrode

9. Substrate

10. Cold rap

Edi=0l SEExI2 =

FAEe] Aoketal, FAE AL Aot FHAE Fstho]
ﬂ]O]Ei w21 LVV] e ddA 7haA gk Aol Foh 53 3. Zu ¥ uF
Aol AMol= oF 1nm FA ol dﬂHE]ui x%xﬂ JJ_?j B4 3.1 FT-IR 24
2> Mo ]5‘:01] 2AGAQ FFS v, wekA A4 5 =efz=rt %%‘ AEAe] FTIREA S 53 AEE4S
o] IS 0.7nm o]g}oqo]: 5}7 xqo}emo uugo}x oL_EL% ¥ dHe Ay ppS 254 EF, ppVA A5 EAYe]
W g S sfof 3ty fd A 24 PVP(polyvinylephnole)$} #& ow 7tuAddre F7IE At FHEAe] MHE &
IEAE FE /\}%o}i olar, Aut o= Aday T e = Atk ALEA adZe a9 29 Zol Yewk

- 1349 -

._ﬂ %0, o, offt

o &, ol
to 32 2



V benzene ring

Absorbance (a.u.)
Absorbance (a.u.)

OH c:pc:c co |
L
on Wl
w0 W W @0 20 10 Bm 60 400 @00 000 200 2000 1500 1000 00
"
Wavenumber (cm”) Wavenumber (cm”)
(a) (b)
v ¥ benzene ring \‘/ ¥ benzene ring
3 3
s 8
E § C ‘
c=0 =
g I \I
c=0
< o060 c=0 ‘.U JLW on S “‘ “ oo
L4 - \'w W, |
J £ W/ o] ol WA W .
W0 160 M0 1200 00 w0 60 dp B0 0 40 20 0 00 @0 40
Wavenumber (cm) Wavenumber (cm”)
c)
o T
V benzene ring
v
3
s
: |
o ‘\u
2 csc ‘V Il c=0
5 |
| o
5 ‘Wl \\Jl\ Ly cH
[ ‘\‘ il H | oH
W Wi/ W

1800 1600 1400 1200 1000 800 600 400
Wavenumber (cm™)

<2 2> FT-IR 2M: (a)ppST (b)ppVA (c)pp(ST-co-VA)1:2
(d)pp(ST-co-VA)1:1 (e)pp(ST-co-VA)2:1

3.2 EHOIX| 2N

ppS, ppVA FHo| =1

oz} wbube] A w Ao X

to 24 Pentaceneﬂ]r«] A BAE i}‘% b ik 1
p

}-J

o o uo*
E
@

0
as)
@]
=
=
oS}
o
.0
=
?;
[ O
LS|
2
~
LS}
<
>
~
o
‘l
&)
,%
O
O
<

i
%JJr Methylene iodideE Holjry W& 71‘,33 [BESIRE))
Hol}, Ft=vl ¥ HF7bo] Pentacened HEZ 7
NEFEH 5% AUSEAES RY Aoz 4T F e
pp(ST-Co-VA) &Fgg9 Z 2:1 H&2 AZd Ao 713 ¢
ek AWMEAL S YERdT

Pentacene

water Methylene iodide

PP(ST - Co - VA) : 1:28] &

PPVA water Methylene iodide

PP(ST - Co - VA) : 2:1H] &

water Methylene iodide
ppP(ST - Co - VA) : 1:1H] & water Methylene iodide
= 247
<Jg! 3> szt =™ Ay
100 100
o5 a5
f I Contact angle 190
s P77 Surface energ Jes
& ©F -
8 f o
5l £
S esf £
@ el
? s 3
] ]
5 0 2
g H
5 g
o 5
@
i , / 7 7 1
pentacene  pps PRVA  (ST-Co-VA) 1ST-CO-VM (ST-CoVA)
11 12 1
2l = 18X} glalol F
<@ 4> E2t=0r Sgt 22Xt uiate] EHILX|

3.3 XRD Al

HOX ool HHNUXILL pentacene &t2to] ZEF L2 [
o] 28I[3]W 20l BLS ROI=0l GtLIOICH. XRD =242&
pp(ST-co-VA)2:1 88t 210l A& E pentacene 29 A SO0
& EULCH.

S Eo

0x

Intensity (a. u.)

. .
0 20 40 60 80 100
2?7 (Degree)

<2! 5> pp(ST-co-VA)2:1 Hiat 2|9| pentacene Hiato] AAN

3.4 HIZE TER Yool 7|8 5y

e %%‘J pp(ST-co-VA)2:1 Hhate fx744 4.69
high-k gtakel & golslgl o, pp(ST-co-VA)2:1&
pentacene¥}2] -3 AWEA S A = AN

¥ 3> ppST/ppVA/pp(ST-Co-VA)2:1 C-V &4

Plasma Insulator

Surface . .

polymerized Dielectric

i Cicgzgzn energy constant®
potymers (mJ/m?)

ppST 0.42nF 47.5 3.6

ppVA 0.13nF 65.5 5.6

PRST oV 0 97, 50.5 4.6
% Measured at 100 kHz.
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