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Rechargeable batteries fabricated of thin film materials offer some exceptional performance
characteristics.  These will be discussed and illustrated by examples from work done at ORNL
on thin film rechargeable lithium batteries.  Assembled by successive deposition of 0.1 to 4 µm-
thick films, the battery structure creates a large active interface area enhancing both the power
density and the efficient use of the battery materials.  The need for inactive materials such as
binders and separators as well as second phases to augment the electron transport are eliminated
because each layer is thin and dense.  These savings may be more than offset, however, by the

mass and volume of a substrate that serves no dual purpose.  Power densities of the thin film
battery approach 8 kW/kg, if the substrate can be excluded.  Synthesis of the active battery
materials by vapor deposition techniques also produces materials with compositions and
microstructures not readily achieved by bulk processing methods.  An amorphous inorganic
electrolyte offers wide electrochemical stability and very small leakage current to provide for
robust performance over a long lifetime and wide temperature range. Electrode materials with
submicron and nanocrystalline grains are exceptionally tolerant of deep cycling and the
associated volume changes and phase transitions.  A high cost of fabrication is the principal
disadvantage of these batteries and materials.  Thin film batteries are expected to find uses is
niche markets for small devices requiring either ultra-thin power sources or very long unattended
battery life.  The application of thin film materials either as an individual component or as a thin

film cell in larger scale power sources may await development of more rapid and economical
deposition processes, lower processing temperatures, and the use of low cost and light weight
substrates.  Ultimately, the full potential of the thin film batteries lies in their direct integration
with devices or complementary power sources.


