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Characteristics of Organic Thin-Film Transistors with Polymeric Insulator and P3HT
by Using Spin-Coating

Jung-Seok Kim, Jong—-hyeon Chang, Byoungmin Kim, Byeong-Kwon Ju and Jungho Pak
Department of Electrical Engineering, Korea University

Abstract - This paper presents organic thin—film transistors
(OTFTs) with poly(3-hexylthiophene)(P3HT) semiconductor —and
several polymeric dielectric materials of poly(vinyl phenol)(PVP),
poly(vinyl alcohol)(PVA), and polyimide(PI) by using soluble process.
The fabricated OTFT's have inverted staggered structure using
transmission line method(TLM) pattern. In order to evaluate the
electrical characteristics of the OTFT, capacitance-voltage(C-V) and
current-voltage(I-V) were measured. C-V graphs were measured at
several frequencies of 100 Hz, 1 kHz, and 1 MHz and Ip-Vps graphs
according to Vgs . The current on/off ratio and threshold voltage
with each of PVP, PVA, and PI based OTFTs were measured to 10°,
and -0.36, -0.41, and -0.62 V. Also, the calculated mobility with each
of PVP, PVA, and PI was 0097, 0095, and 0028 cm’V's’,
respectively. In the cases of PVP and PVA, the hole mobility of
PBI;ITlvzas in excellent agreement with the published value of 0.1
cm’V's .
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spin speed time temperature time
[rpm] [s] [l [min]
PVP 3000 30 200, oven 120
PVA 3000 30 100, hot plate 60
PI 5000 60 105, oven 90
P3HT 3500 40 dry, room 60
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PVP 1,810 164 0.38 0.31 0.097 -0.36

PVA 2,20 2.89 1.39 1.07 0.0% -0.41

PI 19,900 203 048 044 0.028 -062

2.2.2 Current-Voltage(I-V)
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