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Electrical Characteristics of Organic Thin Film Transistors
with Dual Layer Insulator on Plastic Substrates
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Abstract

Applying dual layer insulator on plastic substrates improved electrical characteristics of organic thin
film transistor(TFT). A high-quality silicon dioxide(SiOz) suitable for a insulator was deposited on
plastic substrates by e-beam evaporation at 110C. The insulator film which was treated by N
annealing at 150°C showed excellent I-V, C-V characteristics. The dual layer insulator structure of
polyimide-SiOz improved the roughness of SiO: surface and showed very low leakage current. In
addition, the flat band voltage has been reduced from -25V to about 0.5V.
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Fig. 1. Schematic structure of organic TFT
with dual layer insulator on the plastic
substrate
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Fig. 2. AFM images of SiO: surface; (a)without
polyimide layer, (b) with polyimide layer
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Fig. 5. Electrical characteristics of organic TFT
(without PI)
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Fig. 6. I-V curves of organic TFT with PI
buffer layer

4. 8 B

o]2 Adg TZ2E /A #7] dHERXAH
& a2 7igd A#Rso A7FH EAS B4y
39k AoE HASIOnL Loy A o]29
gge W sputter FF Wel H|H e-beam
evaporation®. 2 Z#§ uyo] flat band voltage
9} leakage currentZt @A Uehgth N; #5174
A HALS annealing® FFAIE flat band
voltage$} leakage current’} FAEE & + UM
t}, 2832 buffer layer® PI%HS AT B
e F-dde AWAlold] Bt FAste A
A& ZoA leakage current’l A4 HE EAE
velflen flat band voltage”} -25VellA] 05VZ
walst e

in 23
[1] A. Tsumura, H. Koezuka, and T. Ando,
"Macro- molecluar electronic

device:Field-effect transistor with a
polythiophene thin film”, Appl. Phys. Lett,
49, 1201(1998)

[2] A. Ullmann, J. Ficker, W. Fix, and H. Rost,
"High Performance Organic Field-Effect
Transistor and Integrated Inverters”, Mat.
Res. Soc. Symp. Proc. Vol.665(2001)

[3] CH. Kim, SH. Jung, and MK. Han, "Very
Low Temperature E-gun Evaporated Gate
Oxide of TFTs on Plastic Substrate”, Mat.
Res. Soc. Symp. Proc., 685E, D.5.5.5 (2001)

[4] ]. Albohn, W. Fussel, and N.D. Sinh,
“Capture cross sections of defect states at
the Si-SiO; interface”, J. Appl. Phys. Vol.88,
No.2 (2000}

[61 K. Sekine, Y. Saito, and M. Hirayama,
"Highly Reliable Ultrathin Silicon Oxide Film
Formation at Low Temperature by Oxygen
Radical Generated in High-Density Krypton
Plasma” IEEE Transactions on Electron
Devices. Vol.48, No.8 (2001)

- 197 -



