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Rigid, Flexible, and Stretchable
Circuits and Sensor Systems

ABSTRACT

Stretchable electronic circuits and systems will be critical for future
wearable devices and smart textiles, where existing fabrication
approaches severely limit conformal deformation. This is especially
true for wearable sensors and actuators, conformable electronic
skins and textiles, soft robots, and emerging physical human-
machine interfaces. In this talk, | present a survey of our ongoing
research leveraging printed liquid metal paste materials to build
stretchable electrical interconnects between electronic components.
This approach allows us to build multi-layer "stretchable PCBs," and
it provides the ability to print sensors and passives using the same
material. | will also describe our recent work developing methods
for the heterogeneous integration of IC-based sensors into new
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Heterogeneous Integration of Transparent
Conductive Oxides with Silicon Photonics

ABSTRACT

Transparent conductive oxide (TCO) materials have attracted
tremendous research interests for integrated photonic devices in
recent years due to the extraordinary perturbation to the refractive
indices achieved either through oxygen vacancy doping or electrical
gating. In addition, high quality TCO materials can be deposited
using DC- or RF-sputtering on various platforms including silicon
platforms. Therefore, TCO materials are fully compatible with
silicon photonics and promise unprecedented potentials for
heterogeneous integration with silicon photonicintegrated circuits.
In this talk, | will review recent research progress in my group for
the development of TCO-gated silicon photonic devices to achieve
ultra-high energy efficiency, high speed photonic devices, including
photonic crystal nanocavity modulators and microring resonators
with ultra-large E-O tuning efficiency. We also achieved 5Gbit/s
E-O modulation speed and will also discuss the strategy to further
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Equalizer Free High-Speed
Wireline Communication

ABSTRACT

Energy/bit increases by 10x for every 30dB increase in channel
loss. This trend is unsustainable for supporting high data rates
of the future. In 2017 a new line-coding schemes - iPWM was
introduced as an alternative to equalizers. In 2019 an equalizer
free link was demonstrated using data encoding alone. This
presentation, | will introduce the basics of equalization and
how new coding technology could be the disruptive force in
wireline communication.
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