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Whatisit?

NRL is developing photovoltaics
(solar cells) from solution based
materials.

How does it work?

The solar cells are formed from
nanocrystals that can be
engineered to absorb light over a
broad wavelength range. The
nanocrystals can be manipulated
and processed in solution, making
it possible to form a photovoltaic
film.

What will it accomplish?
These solar cells will be a man-
portable power source. The
material can be deposited onto

any surface for on-demand power.

The process will also form the
basis for low-cost fabrication
techniques like spin coating, inkjet
printing, or reel-to-reel
processing.
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Sunlight-absorbing nanocrystals can be fabricated in a solution, forming
essentially a liquid semiconductor that can be sprayed like paint onto an arbitrary
surface to form a solar cell. Nanowires (NWs) offer the added advantage of
enhanced charge transport. Solar cells based entirely on inorganic nanocrystals
have recently been demonstrated. The potential advantages of this system are
that it combines the low-cost solution processability of polymer materials with

The NWs are rocksalt, grow in the <100> direction, have diameters between 5.6-
26.4 nm and lengths greater than 1 um.

the many advantages of inorganic materials over organic ones: broader spectral
absorbance, higher electron and hole transport rates, and stability under ambient
conditions. Using this work as a starting point, NRL has been able to demonstrate
function of these solar cells when produced using a spray-based fabrication
method and have confirmed their stability when prepared and stored under
ambient conditions. Our present research seeks to develop new nanocrystal
materials to expand the absorption range and thereby the conversion efficiency.

Research Challenges and Opportunities
= Develop nanocrystal material system that provides broad absorption range
= Develop sprayable TCO material
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