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Abstract

Recently, Integrating low-dimensional materials have widened the spectrum of building
blocks for creating hybrid heterostrucuture systems with unique functionalities and excellent
performance [1, 2, 3]. In this talk, | review overview, fabrication, characterization, novel
phenomena, and perspective of the reported two-dimensional (2D)-materials-based low-
dimensional heterostructures, highly attractive for next-generation advanced electronic
and photonic device applications. In our work, we successfully employ low-dimensional
materials such as graphene, Si quantum dots (QDs), graphene QDs, MoS,, 2D perovskites in

their low-dimensional heterostructures for photodiodes, solar cells, and light-emitting diodes
showing novel functional behaviors, which are discussed based on the electrical/optical
characterizations and possible physical mechanisms. The emergence of low-dimensional
heterostructures will make graphene/2D materials a long live hotspot, which might help to
find their killer application, ultimately leading to significant breakthroughs in new physics as
well as commercialization of graphene/2D materials devices.
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Figure 1: Photovoltaic/light-emitting bifunctionality of perovskite 2D/3D heterostructure

L
- 5 1 sun (100 mWem ™)
e B S ¢ Efficency : 12.12%
TETA-GR " og ° s
2 Mos, " i‘ ” \\
() n & y
A e |
A ~
\ u '5.‘ i .'I \
Wavelength (nm)

Figure 2: Doped graphene/2D MoS2/perovskite heterostructure for photodiode-solar cell nanosystem
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