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Improved Air Stability of OTFT's with a P3HT/POSS Active Layer

sby gt stmg%e
(Jeong-Hwan Park' and Kyo-Yong Han®?)

Abstract

In order to improve air stability, we proposed a new active laver of an organic TFT by
synthesizing P3HT/POSS conjugated polymer. P3HT/POSS OTFTs with the various P3HT/POSS
volume ratios were fabricated and characterized. With the P3HT/POSS volume ratio of 1:1, we
achieved the field-effect mobilities of ~1.19x107 em®/v - sec in the saturation region and the current
on/off ratio of ~251x10°. The resulting current on-off ratio was much higher than that of the
P3HT-based OTFTs and resulted from the dramatic decrease of the off-current. Since the off-current
can be reduced by preventing oxygen in atmosphere from doping the P3HT/POSS active layers, this
new active layer shows its ability to avoid oxygen doping in atmosphere. Therefore, the improvement
of the air stability can be achieved by employing the P3HT/POSS active layers.

Key Words : P3HT, Poly(3-hexylthiophene), POSS, Polyhedral oligomeric silsesquioxane, OTFT, Air stability

1. M 2 ol ME 2 AxAe] fAHe] M2 Zue A
T4 A 9 FaAe e sbesich. whebA
1 8 Fole OLED tl=Fde], ejg AA|[4],
7] EL (Electro Luminescence)(5], ¥ #Z7|[6],
AA[7], stE[MAAE(8], #HolA9] F vl

AEA #7] BEAE 19790 BRATFEIL @
9 T4 §7] 1A Ea opygde] A4A
# =08 54 A7 AREs Ag Felel sz
A =eu F e Aol Led F REHI 2 i
210 oy é-fﬂl Ag:.s_l% ';E :71 ;1{1_]4 ji A% AWIA ¥F3¥A .

ol 18 50 e 58w e ol @A OTFTS A7 Bop= 24 Az Hops
wrh s asol sk 471 AAaae] wa B EEIR M T AR RAAgE A
o a4 o & nEA 249 AL B FHE (dielectric
2 guo] 293, ABY, SAH WA A const_ant)f.% ZHA = d4aA 47101, 28l C-V
T R, B ATREE S O BN o sl BOUL HE fEAS A
23 go] WA HAL o] B & 9l Wut of ALY AW EHE FANIZ A% A7 =9
Ueh 83 A ATHE Ao e ¥ HE-alal (Self-Assembled Monolayer) SAMe] €

211] Fol B8 AR 7, TH LopolA

1. hILtE PSDAIIS meIETM ClulE T #REAS 229 S AF Aeld AY
(B8 HTA B4 $HE ) 4 #AZ% (Ohmic contact) TF&#[12], A=At Fx

2 gddism MxpyEIAL A, 7] REH F4 29 HeY 71&03), §

zgc;rifp:o;ggg ngmr : kyhan@yumail.ac.kr 7189 chebd =y So] gs A7 ool

1xt AA} : 2008. 10. 2 Al A

AR : 2008, 12. 29 7189 ERA A0 4H = dEHA {7

107



J. of KIEEME(in Korean), Vol. 22, No. 2, February 2009.

BeAze Y nEAeg 39 ALAE E 7

s, 7189 T7uty Edz 29 2ol {7
utol EWA]AE YA P-typedt N-typel® &
g A2 gol &&= dEAHA P-type 71
g9l Melbde 9 AALT o] FE(field effect
mobility)7} 24 cm®V -s, ZHu](on/off ratio)7}
10° o] 49 54E 7HAE #71we ERAAEH &
A7F BaE s gleny o] 7]¥9 hydrogenated
amorphous Si(a-SiH)RTE $5§ A%t 1
U dede o 5% S E st 1vte]
AFZ2n 7 a5 uAEE P4 oSl
7] wjiel] 7]Ee] HAA HEE SE3 U=E
glolel ula] 71242 Woly A sle] oA ¥
23}, olof] Wi WEH SA4E& A dEAHQ
P-type 3¥2¢l poly(3-hexylthiophene) (P3HT)
t EFd(Toluene), &= &4l (Chlorobenzene),
H E 22 & 2o & W (Tetrachlorothylene), HEz}&
& 2 o] gH(Tetrachloroethane), F 22 ¥ F(CHCL) &
3 22 f71gue] 4A I 540 oM £
A mgoly Jdad ZUd F9o AP FAHLER
2z A zo] 7Hssit), olEd FHE $EF Ay
ul el HA FAo S HEdE AUA, o
HA fAEoe] Azl lojA wl$ Feld HE
7FA 3 glek. aga Ao RE FHo] o] Fo
A7) el F718 718%E o]&¢ fFdA] A
22 9 g Aoz A AL 5 Aok a9
U oju] o] &2{A x|, PHTE dudi7]
& Al 22009 FEMH0)A 2§ i =3
o2 <&l P3HTH¥ e conductivity7} s°FA i,
ol <l3] W= AFs vehdA Hel f7] EWR
A 2~H e AF D (on/off ratio)e] Aol T2
g, a2gn2 PIHTE /7] 9HEd] F203 ALS
# axte] Az Np B97]0lA oo AAY &
# o]d & (thermal annealing)e] F7} #4& %3l
P3HT wutet ujo] zch =gA2(14]& A Aokt
e @de] drh

2 =R M= poly(3-hexylthiophene) (P3HT)
¢} Polyhedral Oligomeric Silsesquioxane (POSS)
E EYY A LEAE f7] 84 FL2 ALE
ste], PSHTE AFEE 719t EWA2E of
28 FAANNE A FA i 97 x=F
Ald] HAstE As Z42E€ AAT £ dde 7t
Mg Hgoz AN, 1 7HEAE FHsA
B 7pbde POSS7E #&7]9 v 2878 FA
7tA & el = EHol7] " Ayt 9
ald POSS E29) v #87] 2§°] SiO ®Y

o] AehE7|(Si-OH)ete] Aoz g P3HTY
27y BAEd g15] o 2Jg olFxe Fvt o4
3, P3HTS &4 1] POSSe z2H47]¢ 2
g3l 371 F9 4tisl A9 479 FE
A2AA, 2 A Abde] E=o] A HI, oy
A A (Air stability) & FFAZ + A7) wEo]
t}, ol& F49slz] $8] P3HTSF P3HT/POSS
OTFTE ookd wyoz A3y, 21 E4E& F
Ao 7HdE& AFsAd

2.4 ¥

2.1 P3HT/POSS &4 £ #A

P3HTE Eejrlo|e o] 4319 &5 (Toluene),
222 2 914 (Monochlorobenzene), SEZ2EE
(Chloroform), #t¥ & (Xylene), HEZZZ 2
gl (Tetrachloroethylene) % thgr & 44 &
8 A (solution process)o] 7Hs5dtw, AW
o2 93 & FAHE 4Z2& A ey, A
A 71des §4% 719 & 469 F e
f71 wEAoltt, o FERE 3472 A3
(3-alkyl substituent)®] FgA Ab&Ee] ve n
27t vpFER3 e e (Head to Tail) (HT)
HE gt vigl7l vk B 9l (Head to Head)
(HH) ¥ 7}A19 g7t slen, o3& M2 g
wed e 7ok, 29 1 P3HTY 38ty 32
& Yed agolr}

Head to Tail (HT) Head to Head (HH)

Regioregular P3HT
a3 1. P3HTS 383 +x,
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