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Study on the Electrical Characterization of Inverted Staggered Pentacene
Thin Film Transistor using Hydrogen Plasma Treatment

A, ol FY, UM, YPH, FuA

(Jae-Won Chang™, Joo-Won Lee’, Jai-Kyeong Kim”, Young Chul Kim”, and Byeong-Kwon Ju)

Abstract

In order to reach the high clectrical quality of organic thin film transistors (OTFTs) such as high
mobility and on-off current ratio, it is strongly desirable to study the enhancement of electrical
properties in OTFTs. Here, we report the novel method of hydrogen plasma treatment to improve
clectrical propertics in inverted staggered OTFTs hased on pentacene as active laver. To certify the
effect of this method, we compared the electrical properties of normal device as a reference with those
of device using the novel method. In result, the normal device as a reference making no use of this
method exhibited a field effect mobility of 0.055 em®/Vs, on/off current ratio of 107, threshold voltage of
-4.5 V, and subthreshold slope of 7.6 V/dec. While the device using the novel method exhibited a field
effect mobility of 0174 on™/Vs, on/off current ratio of 10° threshold voltage of -05 V, and
subthreshold slope of 1.49 V/dec. According to these results, we have found the electrical performances
in inverted staggered pentacene TET owing to this method are remarkably enhanced. So, this method
plavs a keyv role in highly improving the clectric performance of OTFTs. Moreover, this method is the
first time vet reported for any OTFTs.

Key Words : QTFT(organic thin film transistor), Pentacene, Hydrogen plasma treatment
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