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MEME.

The hot carrier cell aims to extract the electrical energy from photo-—
generated carriers before they thermalize to the band edges. Hence it can
potentially achieve a high current and a high voltage and hence very high
efficiencies up to 65% under 1 sun and 86% under maximum concentration. To
slow the rate of carrier thermalisation is very challenging, but modification
of the phonon energies and the use of nanostructures are both promising ways
to achieve some of the required slowing of carrier cooling. A number of
materials and structures are being investigated with these properties and
test structures are being fabricated. Initial measurements indicate slowed
carrier cooling in III-Vs with large phonon band gaps and in multiple quantum
wells. It is expected that soon proof of concept of hot carrier devices will
pave the way for their development to fully functioning high efficiency solar

cells.
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Flexible displays act as a revolutionary technology to change the
traditional form of display. Quantum dots (QDs) have attracted great
attentions due to their excellent optical properties, such as tunable
wavelength, narrow emission, and high photoluminescence quantum efficiency.
It 1is also compatible with large—area, low—cost and printing based
manufacturing processes. Yet QD-LEDs are still under laboratory development,
mainly due to the instability caused by ambient moisture and oxygen, heat
and light.

In this talk, atomic layer deposition (ALD) based protection approaches
from nanoscale QDs passivation to large scale encapsulation to improve the
stability and performance will be demonstrated. First, the low—temperature
selective ALD method has been developed for QD surface defects elimination.
This protection method could not only significantly improve the stability,
but also promote the quantum efficiency. For the pixel level, the ALD based
infiltration process has been developed to improve charge transport within
the QD light emitting layers, and the interlayer films have been optimized
to balance carriers transport. Both these interface engineering could improve

the performance and stability of LEDs. Finally, it is imperative to develop



efficient thin film encapsulation to protect devices from ambient
environments. Ultrathin multi-stacking films are designed and fabricated
based on the combination of spatial ALD, molecule layer deposition and
chemical vapor deposition. Such composite films could greatly enhance the
water and oxygen resistance, while retain low stress and flexibility of the
devices. It has demonstrated that the ALD approaches are versatile and useful
to combine the accuracy of nanoscale synthesis and the efficiency of mass
production for QD flexible displays.
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