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Vanadyl phthalocyanine thin film transistors based on
different self-assembled monolayer

CUI Ning, ZHANG Juan, LI Hang-yu, SONG De"

(Faculty of Science , Changchun University of Science and Technology » Changchun 130022, China)

Abstract: The performance of vanadyl phthalocyanine (VOPc) thin film transistor with different modi-
fied surfaces is studied. The surface morphology of VOPc films on different modified surfaces were
observed through atomic force microscopy (AFM) maps, and the electrical properties of VOPc OTFT
were also observed through semiconductor parameter test instrument. The experimental results reveal
that the VOPc film on octadecyltrichlorosilane (OTS-18) modified substrate has much larger crystal
size and better {ilm than those on octyltrichlorosilane(OTS-8) and phenyltrichlorosilane (PTS). The
VOPc TFT with bottom-gate top-contact type on OTS-18 treated substrate has the highest mobility
(0.52 cm®/V ¢ s) in the four devices, which is 40 times relative to that on non modified. The interac-
tion force between VOPc and SiO, can be effectively isolated by the length of alkyl chain, conducive to
the formation of large grain size and less film quality defects, the high mobility of TFT device can be
achieved. The thickness of the self-assembled monolayer on the insulating layer can significantly affect

the growth of VOPc films and the performance of device. This conclusion could be supplied as
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experiment and theory foundations for the fabrication of high-performance TFT and the growth of or-

ganic semiconductor thin film.
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