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ABSTRACT

Development of floating-gate transistors capable of
photodetection and information storage

Kim, Seongjae

Advised by Prof. Yoo, Hocheon
Dept. of Electronic Engineering
Graduate School of Gachon

University

In this study, we characterize an optical memory transistor
that can simultaneously perform photodetection and
information storage functions in one device and analyze its
mechanism. In a conventional image detection system, since
light detected by a photodetector is converted into an
electrical signal and stored in a memory device through a
metal wire, a signal delay occurs between the memory
device and the photodetector. However, in the case of an
optical memory transistor, both functions are performed in
one device. Therefore, unnecessary propagation delay

problems can be solved by decreasing the metal wiring
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between the photodetector and the memory device, and the
image recognition system can be miniaturized because the
two different functions of each device can be operated
simultaneously. These advantages make optical memory
transistors a potential element for next-generation
applications where image sensing is paramount. Therefore,
we investigate the mechanism of light-dependent memory
operation characteristics of dinaphtho[2,3-b:2" ,3" -
f Jthienol[3,2-blthiophene (DNTT)-based optical memory
transistors with stacked structures such as
fluoropolymer/CuO NPs through comprehensive analyzes
using scanning electron microscopy (SEM), atomic force
microscopy (AFM), ultraviolet photoelectron spectroscopy
(UPS), and ultraviolet-visible spectroscopy (UV-Vis). In
addition, the memory state for the light intensity of the
proposed optical memory transistor was analyzed. Finally, a
12 X 12 optical memory transistor array is implemented,
and text image detection and storage are demonstrated

whether the absence or presence of light irradiation.
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