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Silsesquioxane-type gate insulating films were prepared using a sol-gel method for use in organic thin film

transistors (OTFTs). Results show that the spin-coated poly(methyl silsesquioxane) (PMSQ) and poly(methyl

cyano silsesquioxane) (CN-PMSQ) with a low thermal treatment of 150°C respectively exhibit relative dielectric
constants of 3.9 and more than 10. Top-contact OTFTs fabricated using PMSQ or CN-PMSQ gate insulating film

and poly(3-hexylthiophene) (P3HT) as the organic semiconductor show higher field-effect mobility than that of

OTFT with a silicon thermal oxidation gate insulator, demonstrating that these silsesquioxane-type gate insulating

films are candidate materials for use in OTFTs.
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Fig. 1 Structure of polysilsesquioxane.
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Fig. 3 Frequency dependence of &, of the PMSQ film.
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Fig. 4 Frequency dependence of ¢, of the CN-PMSQ film.
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Fig. 5 Temperature dependence of (a) ¢, and (b) the dielectric
loss factor of the CN-PMSQ film.
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Table 1 Relative dielectric constants of CN-PMSQ films
with various cyano group ratio.
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Fig. 6 Cross sectional illustration of the fabricated organic
TFT using (a) the n'—Si substrate and (b) the glass
substrate.
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Fig. 7 (a) Output and (b) Transfer characteristics of the
organic TFT using the PMSQ/SiO, layer as the gate
insulator.
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Table 2 Device performances of organic TFTs with different
gate insulator surfaces.

on/off | Contact
ratio | angle(° )
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N _
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Fig. 8 (a) Output and (b) Transfer characteristics of the
organic TFT using the PMSQ layer as the gate
insulator.

83

B LR IC PMSQ &A1, &5\ SAM LY % &
W NE u & on/off Fhich EMMH BTz,

¥, ¥V aviEblE i PMSQ A%, H5
Wik, HMDS JLEE, OTS JLEE U 7z B D7k 0 $ fif 1y 72
HES S &,

OTS > PMSQ > HMDS > ffE/LH
LY, plZBWVWTE Table2 XD,
OTS > PMSQ > HMDS > fit/JLf

&, HAMERMBERGRZ R L TWS. IKOBEA A E
WV, b BRETRIVF—DNENFE wldmkx
ZEAMNES N, Thuc KD, PMSQ [EX SAM &
FRRIC R T )V F =D/ NE WD, P3HT Offf
EDMEES N DR L FEig U Tl 2% 2 eV
ZbNb. LEh-> T, PMSQ ED T %)L+ —Hi
icko, AETFTO NI VY XA 2RO ER S
LMNAEETH B T EAVRME E Nz,
() 7— MEBEOEFEXRL

A ffi TiE, PMSQ B & SAM ULEEIC X % 5 1%
TFT O b T VY XA 2RO D728, PMSQ/ V)
OV EBLRR 75 B @SR WY, T T Tld PMSQ
Hifli35 K U CN-PMSQ Hifli 7z 7 — Mkl & L THWY
TERBETFT Z/E8IL b 5 2 9 X 2R 3T L 72

Fig. 6 (D) ICRT b Far &7 MG TFT OfF

T T T T T T T
Gate Voltage 4
® -60V (a) @
-50 V Jo®
40 Vv o0°° el

1]

-10

L B R R A ]
w
o
<
)
L]
]
[
L]
)
1

Io (nA)

0
10° T
Drain Voltage
§ -30V
= -2V
108+ + -0V

1 |
0 -20 -40
Ve (V)

Fig. 9 (a) Output and (b) Transfer characteristics of the
organic TFT using the CN-PMSQ layer as the gate
insulator.



84

Table 3 Device performances of organic TFTs using PMSQ
and CN-PMSQ films as the gate insulators.

1 (ecm?/Vs) |on/off ratio
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