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Abstract

Empowered by a growing class of 2D-
enabled smart materials, fully flexible
electronics are poised to redefine everyday
devices by slimming bulky forms and adding
novel function. We introduce a new
member to this class of smart materials:
hybrid graphene and quantum dot (GQD)
photodetectors integrated on flexible,
fransparent substrates. Other works have
demonstrated flexible photodetection with
perovskites [1], functionalized graphene [2],
and organic photodiodes [3]. The GQD
photodetectors presented here show
competitive performance in the visible (400-
800nm), and, uniquely, show high sensitivity
in the near-infrared (up to 2000nm) enabling
wellness and night-vision sensing
technologies [4]. Moreover, GQD sensors
have great scaling potential as they can be
manufactured in a low cost sheet-to-sheet
or roll-to-roll process. As a proof-of-concept,
we implement flexible GQD sensors in a
profotype opfical heart rate monitor,
sensitive  enough fo measure a pulse in
ambient light conditions.

Figure 1: Flexible PEN coated with graphene
and a QD thin film (20nm) is highly visibly
fransparent and photosensitive. These sensors
can be infegrated into wearables, flexible
displays, and more.
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Figure 2: Pulses measured using a flexible heart
rate sensor in various lighting conditions,
including ambient. The top two traces are
measured by the transmission of standard
fluorescent office light through the finger.
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