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Spin-Coated PbS quantum dot based photodiodes patterning challenges

and their integration into Siimagers
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he integration of infrared sensitive thin-film

materials with solution processing capabilities
on top of Si substrates is a significand step towards
cost-efficient infrared imagers. Colloidal quantum
dots based on lead sulphide are very attractive
materials for the realization of novel image sensors
combining low cost synthesis and processing,
deposition over large area and on any substrate.
The tuneable band gap enables selective detection
in wavelengths ranging from the visible up to the
short-wave-infrared (SWIR). Patterning of those
layers that combine the quantum dots and their
ligands is a present challenge. Methods including
lift-off, selective deposition or etching depend on
the layer deposition technique. This work describes
a roadmap that will enable the integration of
quantum dot photodiodes (QDPD) on top of a
Si based CMOS read-out circuit. In addition, the
different patterning methods are discussed, and
its use on thin-films stack is introduced (showing
the feasibility of pixel pitch of 40um). Dry and
wet etching solutions are presented, as well as
comparing how the kind of ligands, in the quantum
dots, can change the process requirements and
methodology. Photodiodes using an n-p junction
architecture were fabricated on Si substrates by spin
coating as a successful example using the discussed
techniques
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