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Abstract

Thin-film lithium ion batteries have the advantages of being micro
power supplies for a variety of micro-electronic systems. However, the
small volumes of them also restrict the capacity. In view of this
drawback, Si is a good candidate for the negative electrode to improve
the insufficient capacity. With a high theoretical capacity of 4200 mAh/g,
it provides sufficient electric capacity even a small amount of active
materials is applied. Nevertheless, Si anodes show poor cycling stability
similar to other alloy-type anode. It is attributed to the large volume
expansion during the alloying and de-alloying process of lithium and Si,
which accumulates stress. Lithium-Si alloy is a brittle material and is not
able to endure the stress. Therefore the Si electrodes generally exhibit
significant capacity fading after several charge/ discharge cycles.

This study proposes a solution to address the problem using nano
amorphous Si films prepared by physical vapor deposition (PVD). The
nano size amorphous Si thin film anode could reduce the stress induced
by the charge/ discharge process, and is expected to improve the cycling
performances effectively. Furthermore, the development of nano Cu and
Sn metal coating technologies will be applied to modify Si anodes
surface to suppress the irreversible electrochemical reactions and
decrease the volume expansion. In order enhance the electrical capacity,
the thickness between Si thin films and modification coatings will be
optimized.

The purpose of this project is to fabricate all solid state thin film
battery devices by using RF magnetron sputtering. Techniques of in-situ
bias, low temperature heat treatment of and nano Cu and Sn metal

coatings will be developed and applied to reduce the



electrode/electrolyte resistances and improve the cycling performances.
The research will focus on analysis and improvement of the interface
resistances between thin films, characterization of electrochemical

devices, and component designs of the thin film batteries.

Keywords: Thin-film lithium ion batteries, Si anodes, magnetron

sputtering
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