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Performance and Fabrication of Organic Field Effect Transistor with Conductive
Polymer Thin Film as Organic Semiconductor Layer
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Abstract

polyimide thin film as the gate insulating layer and Au as the drain, source and gate electrode.

An organic field effect transistor was prepared with poly (3-hexylthiophene) thin film as the semiconductor layer,

The poly (3-hexylthiophene) and

polyimide thin films are fabricated with the solution method. The carrier mobility of the organic field effect transistor prepared is
9.94x10° cm? / Vs. The ON / OFF ratio is 2x10%. As compared with the carrier mobility reported until now, the value of carrier mo-
bility estimated in this paper is excellent. However, the ON/OFF ratio obtained is poor. This may cause either the leakage current in
the polyimide thin film to increase in size or the bulk current of poly (3-hexylthiophene) thin film to become large.

1. #

AR A8 B W T2 B ERDR L5 oY
A% (OFET) MK 727EHEHED, 5L, BARBEAIC
IThntTnsg, Y

AR B - Sl - TR L, KR L.
KRS0 AR TH 5, TP X IHREFRO= L7 b
=7 AR LTEETH D, Folt TIXAHKEEER-
BFT A ANDISARET N5, HiC, AL 7 b
B IFyESA (BL) TAATVATREERINTE
V. HHELEFREOM TiEd 3 N ERLOBMICH 5,
BHERDE NS VX Z(OFET)TiE, 7 LX 7Lk,

EBMEAEN LIS LTETF =7 X
VINT 4 AT VA AEREERN S T LV o R BT
HEERPWU N VY RS T ORFOR B REE IR T2
NA F 'V EOERSFIZHIRA L ISHABRF SN T
TP

AT, FA7 = VBREATHEBEE ST OR
U B=~FYAFA+7=r) (P3HT) T, WHREIZ LY
BHERDRE NS VA F (OFET) Z{EBLL, ZDM4E
ZFHE T %,

]

AHFFETIL, ARERHR FT 2% (OFET) DEEAR
IZPolyethylenenaphthalate (PEN) Z AV 7=, PENEEMRZ —
& )=V MK DNEE TH % 2055 F el LTz, £ Dk,
PENFEAR EICBLZ87K 35 715 T4 % 150nmH#ERE L, 7' — b MG
Ell, ZORIZ, F— ME&EL LT, A a— &

([Bl#E%% : 5000rpm, [EHEHER : 50sec) (2L VW, Polyimide
(PI) Z700nmE CREE L, A —7 27100°C154yZ D#180°C
TR Lo, % R—< R 7 LEREMEHZ&Z AV,

TBAIHRYE L¥M GRFH  (EE)

HZERETIRIC L VPIEE EIZ Y —X « LA vV ERE
30nmE THFE L7z, OFETDF ¥ R /VE % 50un, F ¥ R /VIE
Zlum& Uiz, B EERMEIE LT,

Poly (3-hexylthiophene) (P3HT) & iV 7=, PSHT#RIL 7 &
07V AITENSEPSHIAIR T, KR v 7% ¥ X ME
WZED, Y=« FbA VEREIZITOnmE THIE L 7z,
TOEFHELBKOA L 7+ A— g b OFIZHERN
MEMERZR L, PHTHEIC B W CHEREERIE LN T

L 4n

R=CgH,,

Fig. 1 Molecular structure of Poly(3-hexylthiophene)
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Fig. 2 Schematic cross section of bottom-contact OFET
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Fig. 3 Transfer characteristics of PSHT-OFETs prepared by the

P3HT solutions with P3HT concentrations of (a) 0.1 wt %, (b)
0.2wt%, and (c) 0.3wt%.

Tsd 2 (AY?)

Isdi?e (Al& )

geapds 118, 20094E

ZIZT, LTy xR, I afnfEmicikir s Rua»
BICE, WXF v xR, C, 135 — MERED B mEH
TV DRE, Voidr— NEE, V L EREEETH D,
JE EEO. 1wt%f{£§zém‘_omm%§bf“ 1%0. 0087cm?/Vs,
EEEIVIC/R D, RITHEREEE0. 2wtt%, 1. 0wt%hE B S¥ T
OFET®D tt%jjtl%%ri%@u;m“é Lo 0. 2wth TR, BBEIE
0.012cm?/Vs, RMEEFETV. 1. 0wt%Tik. BEE
0.013cm?/Vs, BAHEESVIC/a o7z, Figdk WBED LR
WCEEWNBEIEOR ER R 6N5, Zivd, RENFRIEE D
KITHN BEEE NN KT 5 2 L ITEBICERT D
TEMEZHND, Fighlc, Kmy ¥ ¥ A METERL
7-PSHTEEDIRD S 1 7 7 A V&=t B —27 R
20=5. 4degliZ R bN 5, ZOME & EHEBZEH T2 L
d =1. 6nm& 72 Y P3HT O [ BEME & FE{EL L, PHT2SFEARIC
st UCHEEICEN L, B ORI A FHEEERET 5
Z L&Y, Fighla® OfEiE 2 =01 R 7, PSHTIRIRIR
BEDHARITHEV, 20=5. 4degD[EIHT ™ — 7 BREE DN HE R L,
ERA L 72 B THUE, PIHTTERR D FERLEESEE R L,

~HiESE
o RHE
20 1.40E-02
sl 1 1.20E-02 ?
5 LOOE-02 3
mer e 8.00E-03 °
i &)
ﬂ g L < 6.00E-03 Jy
o 4.00E-03 @
4+ Rl
2.00E-03
0 ' ' ' ' 0.00E+00
0.00 020 040 060 0.80 1.00

B (wt%)
Fig. 4 Mobility and threshold vs. P3HT concentration
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Fig.5 (a) XRD profiles of P3HT thin films prepared with the
P3HT solutions of different concentrations by drop casting
method on the polyimide thin film.

(b) XRD profile of polyimide thin film
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Fig 6 Stacking Model of P3HT molecule deposited on
a polyimide gate insulating thin film®
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