Polymer (Korea), Vo

AEX HOIE M=ZE 0|8 7RI

1. 35, No. 4, pp 370-374, 2011

EBXIAE2] = H LX1ES0

e
ret
r2

BN . 2712 - Py’
Aslyetn GAPRLAI|E A7
(2011 3€ 159 H4 20114 548 29 7%, 20119 6€ 249 =)

Fabrication and Characterization of
Organic Thin-Film Transistors by Using Polymer Gate Electrode

Hyunseok Jang, Kigook Song, and Sung Hyun Kim'
Materials Research Center for Information Display,
Kyung Hee University, Yongin, Gyeonggi—do 446—701, Korea
(Received March 15, 2011; Revised May 2, 2011, Accepted June 24, 2011)

Z8: Zujold W (polyaniline, PAND A%A 1782} €948 camphorsulfonic acid (CSA)E =334 #2391,
FTIR S oj&sied 34 5 SRS gt Alxd ElelduS Au FHEY ey EdAAE
2] AelE d=to g ANl o, dAe] 2xisl] mE 7] A%k WH3lE 4-probe measurement®. ERIBH1
o} w3 gyl Bl ols 10}7] 4 &l atomic force microscope (AFM) 8} optical microscope® o835t} Zjold
W APlEASS B8t} AL A7) 358 A1 o} EEA} 0.15 emVs, AFHDH|7}F 2.4 %
O6 & FRIsKic) J"—’TX} =9 i?‘]—#‘éﬂ HlEEade?] §J8l, 2 720 Au AEAAE *ﬂz‘”}‘}“i‘? Au 254
F2A8) FAREE Aeg B9 Zxlohdel AelE A= Axe TEMNE A7 EQAAE 20 283 A"
3’1@

a’L )
=

Abstract: A conductive PANI solution was successfully fabricated by doping with camphorsulfonic acid and
the polymerization of aniline and the confirmation of doping were characterized by FTIR spectroscopy. In
organic thin film transistors, PANI gate electrodes were spin—coated on a PES substrate and their conductivity
variations were monitored by a 4—probe method with different annealing temperatures. The surface properties
of PANI thin films were investigated by an AFM and an optical microscope. OTFT's with PANI gate electrode
had characteristics of carrier mobility as large as 0.15 cm®/Vs and on/off ratio of 2.4x10°%. Au gate OTFTs
with the same configuration were fabricated to investigate the effect of polymer gate electrode for the com—
parison of device performances. We could obtain the comparable performances of PANI devices to those of
Au gate devices, resulting in an excellent alternative as an electrode in flexible OTFT's instead of an expensive
Au electrode.
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Figure 1. (a) Schematic diagram of OTFT device structure; (b) its
optical microscope images{type 1: Au gate, type 2: PANI gate).
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Figure 2. (a) Scheme of preparation of PANI electrode using interfacial polymerization with secondary doping; (b) FTIR spectra of PANI

electrode at different annealing temperatures.
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Figure 3. Surface resistance and mobility of OTFT devices
with different annealing temperatures.
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Figure 4. {a) Optical microscope images of PANI film surface
(scale bar is 10 um): (b) AFM images of pentacene surface with
different annealing temperatures (scale bar is 2 pm).
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Figure 5. Electrical performance of OTFT devices with different

annealing times.
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Figure 6. Output and transfer curves of OTFT using (a) Au electrode; (b) PANI electrode.
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