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Effect of Adhesion Layer on Gate Insulator
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Abstract

The electrical performances of organic thin-film transistors (OTFTs) have been improved for the
last decade. In this paper, it was demonstrated that the electrical characteristics of the organic thin
film transistors (OTFTs) were improved by using polymeric material as adhesion layer on gate
insulator. We have investigated OTFTs with polyimide adhesion layer which was fabricated by vapor
deposition polymerization (VDP) processing and formed by co-deposition of 2,2-bis (3,4-dicarboxyphenyl)
hexafluoropropane dianhydride and 4,4'-oxydianiline. It was found that the OTFTs with adhesion layer
showed better electrical characteristics than with bare layer because of good matching between
semiconductor and gate insulator. Our devices of performance are field effect mobility of 0.4 cm¥/V s,

threshold voltage of -0.8 V and on-off current ratio of 10°

In addition, to improve the electrical

characteristics of OTFT, we have reduced the thickness of adhesion layer up to a few nanometrs.
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Fig. 1. Polyimide is the polymer made from the

polymerization of an acid dianhydride
(6FDA) and a diamine (ODA) for using
gate insulator.
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Fig. 2. Fourier transform infrared(FT-IR) spectra
of a cured polymeric films.
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Fig. 3. Output characteristics of OTFTs according
to the deposition thickness of polyimide.
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Fig. 4. In and log(In) characteristics of OTFTs
according to the gate voltage(Vi) and
the deposition thickness of polyimide.

2% 4% AN BAS 9 a4 49
R ANH EHE weln 1 FA7 £
4% 4ol P4 Hol Ax AL WU
o2& A HAFO Eoln =

e o,
o,
o%
L ox

A HFFoz AbgR Egojm= 9
Z€ pentacene? morphology 9 Si029} SiNy
Holl  Z2H pentacene® morphology &  atomic
force microscopy (AFM) ©]v]=|& E3 u]us)
B olAE a7 5ol YeR i)

ZEelojul= 9o F&E pentacene® 179l
(grain) Z7]% SiO4+ SiNg ¢l 229 pentacene
W oHEA AEE 24 @A Ho glee #el

tlo

I R SN
o
:O\=
x

olN



J. of KIEEME(in Korean), Vol. 19, No.4, April 2006.

t

. SiNg & SiOz 9] ZElolv= H3AF T4
o W& F7ITFT A58

Table 1. Electrical characteristics of OTFTs

according to the thickness of polyimide

on the SiNx and SiOa.
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