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Abstract

Graphene has attracted great attention due to its extraordinary electronic, thermal, mechanical, and
optical properties [1]. In photonics, graphene have been exhibited outstanding properties such as
transparency, wavelength-independent optical absorption, satuable absorption, electron-hole pair
generation, third-order nonlinearity, and electro-absorption. Graphene has been used as a transparent
conductor for photovoltaics, light emitting diodes, and touch panels [2]. In optical data communication
applications, graphene has been considered as a versatile photonic material to modulate, detect, control,
and even guide light [3-5].

Recent theoretical investigations on graphene-based photonic devices exhibited that graphene
embedded in a homogenous dielectric can serve as a lightwave guiding medium [6-8]. For further
development of graphene based on-chip PICs, planar-lightwave-circuit (PLC)-compatible integrations of
the graphene-based optoelectronic devices is being consistently demanded, thereby novel PIC platform
such as plasmonic waveguide and modulator have been proposed [9-10].

In this talk, we demonstrated recent progress in graphene-based plasmonic devices such as thermo-
optic mode extinction modulator and planar lightwave-type photodetector based on graphene plasmonic
waveguides for all graphene photonic integrated circuits [11-12].
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Fig. 1. (@) Schematic view of the Fig. 2. Picture of the fabricated planar lightwave-
proposed graphene-based thermo- type graphene photodetector. The inset shows the

optic mode extinction modulator. Raman spectrum from the graphene ribbon.



