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Epitaxial growth of visible to infra-red transparent
conducting In,O; nanodot dispersions and reversible
charge storage as a Li-ion battery anode
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Indium oxide has become the subject of extensive studies
in recent years due to its excellent electrical* and optical
properties™ as well as large theoretical lithium storage
capacity® thus making them particularly attractive for use
in thin film transistors®, touch screens® and transparent
contacts in solar cells’. Large theoretical lithium storage
capacity also offers possibility for development of
indium oxide based lithium-ion battery anodes. Recent
demonstration® of transparent lithium ion battery has
shown potential scope for development of see through
charge storage materials, where touch screens, solar cells
and batteries can coexists with transparent, or optically
addressable form. Transparency can be provided by using
miniscule quantities of materials, but to increase storage
capacity, strategies to improve transparency while
maximizing active material coverage of an electrode
would be highly advantageous. One method to allow
transparency in a battery is to reduce active material
dimensions below their optical absorption length.

Here, In,0; {111}-oriented crystalline nanodot
dispersions were fabricated by MBE at an elevated
temperature resulting in unique bimodal size dispersion.
The growth of the nanodots and the surface coverage will
be detailed and excellent IR and visible transparency will
be demonstrated with reversible lithium storage. The
orientation of the nanodots allows minimal lattice
mismatch between the In,05; and Si substrate. This helps
to prevent interfacial weakening during lithiation, while
co-insertion into the silicon substrate provides a degree of
buffering of wvolumetric expansion occurring during

electrochemical reactions of indium with lithium.
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Fig. 1. (a) SEM image of In,03 nanodots on silicon (b-c) Optical

images of the 1In,O; nanodots showing antireflection

characteristics in the visible (d) Tilted SEM image of In,0O

nanodots. (e) Size distribution histogram for In,O; nanodot

dispersion.
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