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ABSTRACT

A Study of optical properties of ReSe, based

field—effect-transistor

PARK CHANG KYU

Advisor : Prof. Pil Ju Ko, Ph.D.
Electrical Engineering Technology
Convergence

Industrial Technology Convergence

Graduate School of Chosun University

The two-dimensional(2D) material exists in the form of laminated
layers, with strong covalent bonds in each layer and weak van der Waals
bonds between the layers. Therefore, it can be easily exfoliated with ultra
thin film of single layer or several layers. Silicon-based semiconductor
devices have many problems in application to flexible devices due to
inherent characteristics of silicon as a main material. Graphene was
discovered while researching new materials to cope with this problem,
however, graphene has many limitations in its application as a
semiconductor device due to its zero bandgap structure. While research on
new materials to 1mprove these problems has been accelerated, the
researchers have focused on two-dimensional materials that exhibit
varying bandgap energy as a function of thickness. For this reason,
Rhenium diselenide(ReSe;), 2D TMD, which is similar structure to
graphene and has banggap, has received great attention. ReSe;, has high

mobility and excellent optical properties. In addition, 2D TMDc material
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has been studied in various way because of not dangling bond problem,
structurally stable, and thickness—dependent optical bandgap ranging from
1.1eV(bulk, indirect) to 1.3eV(monolayer, direct).

In previous research, ReSe; thin films have been formed by various
methods such as mechanical exfoliation, chemical vapor deposition(CVD),
and physical vapor deposition(PVD). However, it is difficult to large-scale
and mass production of ReSe, thin film, and there is such a limit that it
1s difficult to apply to a flexible substrate because of high process
temperature, and long process time are required to form a thin film. The
applicability of the synthesized ReSe; thin film to photodetector devices
was investigated. ReSe; based photodetector was fabricated, and the laser
in the visible light region was illuminated to the ReSe; channel layer to
evaluate the optical properties. After a bias voltage of -15 to 15V was
applied to the fabricated ReSes;—based photodetector, the laser in the visible
light region was illuminated to the ReSe; channel layer and evaluated
optical properties of ReSe; based photodetector.

As a result, when the laser with a wavelength of 532nm was
irradiated, the maximum light response and the external quantum
efficiency were measured at about 10.10AW™', 2,355% at a laser

output of 0.0155pyW and a voltage of 15V, respectively.
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B. TMDc (TMDc, transition metal dichalcogenide)
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C. ReSesy
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B. #4938 (RTA, rapid thermal annealing) &%
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2. 923 &A1 H4(AFM, atomic force microscopy)
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3. FAA A& v Z (SEM, scanning electron microscope)
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B. ReSe; ¥%¢] Raman
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C. ReSe; FETY #A7d EA
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1. ReSe; FET® €A 2 A% I-V EA4

ReSe; FETE A7 & dAgE &t 279 Ee= A 2 55349
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Abgske] 400TCell A 2A13F s dAE] eAdS AP 1" 162 €4
g A% AVH BEHoFZ 22 (Source)-E=# A(Drain) Abelel @k - 15
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o, X F o9 Yol oFoA g el vk
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10 15

0 5
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2. ReSez FET-OJ Vds - Ids ;‘E:_l-:_/‘(-)]

ReSe; FET®] 7ol FR7et vr=A4 54L& vehd=4 A7) 9
d 29 167 o] Vi - Ly 58S B4 Aot &2 (Source)-=d<]
(Drain) A2 OVelAl 15V7HA] AAs o™, AE AYS - 40VelA
10VA F7kA1A 40V 744 S54SR sheivh AlolE

=eRl-ane] dAiol Trleke AS &9 & UASdT o= F3Fel U

Qg Agelsl 7k FAE] wiel Alelele] S ol At FrbR
AL el 3 5 Y9on, ReSer=s n-typed] WEA 54< molFa gtk
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—
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o
5
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3. ReSe; FET?] V, -1 EA

a9 173 o] ReSe; FET &A5 A& ete] V-1 548 &< kit
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%89 (Photoresponsivity) 2 95 YA &&(EQE, external quantum
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V. 28
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