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Abstract

In this paper, we investigated the deposition of pentacene thin film on a large area substrate by

Organic Vapor Phase Deposition(OVPD)

and applied

it to fabrication of Organic Thin Film

Transistor(OTFT). We extracted the optimum deposition conditions such as evaporation temperature of

260 C, carrier gas flow rate of 10 sccm and chamber vacuum pressure of 0.1 torr. We fabricated 72
OTFTs on the 4 inch size Si wafer, which produced the average mobility of 0.110.021 cm/V - S,
average subthreshold slope of 1.04 dec/V, average threshold voltage of -6.55 V, and off-state current
is 0.973 pA/um. The overall performance of pentacene TFTs over 4 ” wafer exhibited the uniformity
with the variation less than 20 %. This proves that OVPD is a suitable methode for the deposition of

organic thin film over a large area substrate.
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Table 1. Thickness of pentacene thin film on Si
wafer(unit : A).

Position 10 scem 30 sccm 50 scem
ChN 4000 4400 4600
#HZ 3600 4500 4700
SH 3600 4400 4800
= 4000 4500 4200

THH 3800 4300 4600
3 3800 4420 4580

EEHA} 200 83.67 228.04
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Table 2. Parameters characterized by channel

W/L.
Channel | Mobilty| S |Vm| chlf:gﬁte
W/L (W) (cm?/V-s)(V/dec) (v) (pA/um)
2000/50 011 1.03-5491.04x10 15
2000/75 009 1.09-5931.18<101 075
2000100 009! 1.04-667796x10]  0.79
1500/50 0.09| 1.02-6.721.29x10] 1.0
1500/75 008| 104-796914x101 083
1500/100|  0.09] 1.03-681656x107  0.92
1000/50 011 1.02-447728x10] 163
1000/75 011] 1.02-6.62457%10] 15
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