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Y TNFENALT AL poly(9,9dioctylfluorenyl-2,7-diyl) (F8) % B HEN-EABIZ A\ - b v 74— MNUEKER
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Influence of Vacuum UV irradiation on electrical and optical properties of organic
field-effect transistors based on poly(alkyfluorene)

Daiki Terashima, Yusuke Kusumoto, Hirotake Kajii, Yutaka Ohmori

Graduate School of Engineering, Osaka University, 2-1 Yamada-oka, Suita, Osaka, 565-0871 Japan

The fabrication and electrical and optical properties of top-gate-type organic field effect transistors (OFETs) utilizing
poly(9,9dioctylfluorenyl-2,7-diyl) (F8) were investigated. The OFETs utilizing F8 showed ambipolar characteristics and
blue emission. Then, the Ag nano-ink was used for the gate electrode to fabricate OFETs only in the solution-process.
The amorphous fluoro-polymer Cytop (Asahi Glass Co., Ltd.) which has good solution barrier properties was used for
the gate insulator and the vacuum ultraviolet (VUV) light was irradiated on Cytop film in the mixture atmosphere of
nitrogen and oxygen to decrease water-shedding quality of the film. As a result, the surface energy of Cytop was
increased by VUV irradiation, and the gate electrode was fabricated in solution-process on the Cytop film by using the
Ag nano-ink. In addition, the p-type output characteristic of OFET was achieved by all solution process method.
However, after irradiated VUV light, the photo-degradation of F8 was observed. Consequently, the saturation current of
OFETs in the electron enhancement mode markedly decreased, and the EL emission was not observed. It is suggested

that the oxygen bindings were generated to F8 film by VUV irradiation, and acted as an electron trap sites.

Keywords : Organic Field Effect Transistors, Top-Gate-Type, Cytop, poly(alkyfluorene), Ag nano-ink
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Fig. 1. Device and material structures.
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Fig. 2. Output characteristics of an OFET
utilizing F8 film.
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Fig. 3. Photographs of water droplets on Cytop films
before(a) and after(b) VUV irradiation.
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Table. 1. Contact angles and surface free energy of Cytop
films before and after VUV irradiation.

contactangle [* ] surface free encrgy [mJ/m?]
H,0 EG DM Y4 1, ¥

Before Irradiation |  109° 81° 78° 16 3 19
After Irradiation 90° 65° 17’ 14 11 25




R RUTZLELILAL U EBBERYNBRISUSAAOERENRBHICLIBENAENEE~OFE

£ 1 L 0EARBIICE ST, Cytop LOENFN
DRI R § DA DB EABHICLVETLTY
HZlMbhd, Zhid, RETRVF—OEERS
ThHHYPBRES EF LI LIZLY, Cytop DFERME
OERAMBER LEZ LBERTHAEEALND,
ERE LT, EAXRHEANT Cytop DEWEBAKMEIZ X
D EMICBH T HNTERDSREEFT /A7 (R
daNk., EARBHICE - TR —=v I #fTH T L
T AV Ya— MECTHEYT L Z EnmgEL o,
(B 4bNLAEDFRER LY . BAIXBRT o ADHBT
F Y OFET Z{ERTE S st & R Lz,

(@) % 4 JsEaT § () S5 AR %
9 4. Cytop LI FHRME L7=4RF /A >

Fig. 4. Photographs of Ag nano-ink formed on Cytop
films before(a) and after(b) VUV irradiation.
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Fig. 5. FT-IR spectra of Cytop films before and after
VUV irradiation.
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Fig. 6. Change of the FT-IR spectra of F§/PMMA
/Cytop multilayer films before and after
VUV irradiation.
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Table. 2. The mobility and threshold voltage of OFET
by change of production methods of a gate

electrode.
; Ag :
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mobility cm¥Vs | 1.1x 107 1.1x 107
threshold voltage v -34 -20
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Fig. 9. Output characteristics of an OFET utilizing Ag

nano-ink as gate electrode.
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