Graphene Ballistic Rectifiers for THz Rectification
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high as 23,000 V/W[3] (see figure 2).
Subsequent measurements in conjunction
with an antenna have shown no signs of a
cut-off frequency up to 700 GHz.
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Figures

Rectennas are a combination of both an
antenna to absorb RF waves and a rectifier
to convert the AC signal into a DC output.
They have an exciting range of
applications including THz detection and
energy harvesting[1]. However, to compete
with current technologies a rectifier is
required that is both fast enough and
sensitive enough. The ballistic rectifier (BR) is
a novel device with a very high cut-off
frequency [2], a high responsivity and a
zero bias voltage threshold making it ideall
for such applications. Graphene has the
highest mobility of any material at room
temperature meaning its use in a BR
improves it further. Figure 1 is an atomic
force micrograph of a graphene BR where
the arrows indicate typical ballistic carrier
trajectories; they show that whether the
carriers arrive at the source (S) or the drain
(D) most of the carriers end up at the lower
contact (L) and not the upper contact (U).
This means that when an AC field is applied
between S and D a DC field is generated
between L and U. Using the very latest
graphene lithography tfechniques devices
were fabricated with a mobility exceeding
200,000 cm?/Vs allowing a BR to be
fabricated with an intrinsic responsivity as
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Figure 1: An Atomic-force micrograph of the
active region of the circled device has been
included to show the geometry of the BR. The
arrows indicate typical ballistic carrier
frajectories.
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Figure 2: Infrinsic responsivity of the ballistic
rectifier as a function of Ve at room
temperature.

Graphene2017

March 28-31, 2017 Barcelona (Spain)



