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Preparation and Surface modification of SiO, Gate Insulator for
Organic Thin Film Transistors
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Abstract: An organic thin-film transistor (OTFTs) with SiO, gate insulator configuration between gate insulator and
source/drain electrodes was investigated. SiO, insulator layer was prepared by thermal growth method with dry-
oxygen, wet oxygen, dry-oxygen procedures and O,(g)+H,0 (g)as oxidant. The SiO, insulator reduced the leakage
current to 10°A. The OTFTs devices was prepared with the SiO, insulator and the pentacene was used as an active
layer of devices. The results show that the surface energy of the SiO, gate dielectric is reduced and device flat level
is significantly improved by using octadecyltrichlorosilane (OTS). This OTS/Si0, bilayer gate insulator configuration
increases the field-effect mobility by 1.5 times, reduces the leakage current from 10~ to 10™ A and the threshold
voltage by 5 V, and improves the on/off ratio from 10* to 10° indicating that using OTS/SiO, double-layer of insulator

is an effective way to improve OTFT performance.
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Fig.1 Schematic setup for the thermal growth system
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dry-oxygen preparing method
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Table 1 Performance of different OTFTs devices
Device Mobility / (em*-V™'+s™)  Threshold voltage / V L./ Ly Leakage current / A Capacitance / (nF-em?)
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