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Abstract

Electronics and sensors pervade all aspects of life, needing
solutions to make them less obtrusive, which is where fully
transparent electronics come into play. Our research focus
has been to realise stretchable electronic devices with highly
functional characteristics while being optically transparent.
All electronic devices rely on oxide materials - these are
in the form of ultra-thin coatings, often prepared at high
temperatures. Integration of multifunctional oxide thin layers
in flexible devices would create enhanced functionality and
performance. This integration has been limited by the brittle
nature of oxides and high temperature processing requirements.

Ourresearch has addressed this key bottleneck with a ubiquitous
transfer process.This process utilised the naturally weakadhesion
of platinum to silicon, and this allows us to create electronics
on a rigid substrate such as silicon and then peel off the layers
to transfer onto a flexible substrate. This process also results
in a unique ‘micro-tectonic’ surface, creating opportunities to
explore new stretchable device applications. This process has
been successfully demonstrated using transparent indium tin
oxide, zinc oxide thin films, and titanium dioxide thin films
with stretchability of up to 15% which is exceptionally high for
a brittle oxide. With this process, we have also demonstrated
room temperature gas and UV sensors, mechanically
tunable diffraction gratings as well as optical metasurfaces.

This  process allows the creation of transparent
stretchable electronics  with nanometre resolution
as well as large-area functional devices without the
need of tailoring the production process to the design.
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