Graphene opto-electronics for data communication, image
sensing and plasmonics
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Electrical control and detection of light and polaritons are at the heart of nanophotonics and opto-electronics. Two-dimensional materials have emerged as a toolbox
for in-situ control of a wide range of polaritons: plasmons, excitons and phonons [1].
By stacking these materials on top of each other, heterostructures of these materials
can be controlled at atomic scale, with extremely high quality and clean interfaces. In
this talk, we will show several examples of 2d material heterostructure devices with
novel ways of exciting, controlling and detecting polaritons [2,3].

We also show various types of
ultra-fast and highly efficient
photodetectors
[4]
and
modulators
for
data
communications
applications.
Graphene device promise a
broadband
response,
high
switching rates, small footprint
and CMOS compatibility.
Finally, we show for the first time
the monolithic integration of a
CMOS integrated circuit with
graphene, operating as a high
mobility phototransistor. We demonstrate a high-resolution image sensor and operate it
as a digital camera. 99.8% of the graphene pixels in the image sensor was successfully
integrated with the read-out circuitry. The graphene was sensitized with colloidal
quantum dots that make it sensitive to UV, visible and infrared light (300 – 2000 nm) [5].
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