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Abstract: Lithium cobalt oxide thin film cathode, having thickness of 2.9 um with area of 4 cm? was deposited
on platinum patterned alumina substrate by radio frequency magnetron sputtering. Li/Co molar ratio, which is an
important factor for battery performance, was measured as a function of argon working pressure and applied R.F.
power. Constant current charge and discharge performances were characterized with high rate discharge and cycling
behavior. Using AC impedance analysis, internal resistance of the thin film battery was measured and simulated by
proposed equivalent circuit model.
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Fig. 1. Schematic diagram of the thin film battery using alumina
substrate.
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Fig. 2. Li/Co molar ratio of the sputter deposited LiCoO; thin films
as a function of (a) Ar working pressures and (b) applied R.F.
power.
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Fig. 3. Scanning electron microscope images of the (a) as-deposited
and (b) rapid thermal annealed LiCoQO, thin film surface.
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Fig. 4. (a) Cell voltage as a function of x in LiCoO; for the first and
second charge/discharge. (b) The derivative dQ/dV as a function of
cell voltage for the first and second charge/discharge.
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Fig. 5. Cross sectional. SEM images of the LiCoO,/Lipon/Li thin
film battery using alumina substrate ((a) before charge and (b)
after charge).
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Fig. 6. AC impedance analysis of the LiCoO,/Lipon/Li thin film
battery using alumina substrate (OCV 4.02V).
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Fig. 7. High rate discharge profiles of the LiCoQO,/Lipon/Li thin
film battery using alumina substrate.
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Fig. 8. Cycling performance of the LiCoO,/Lipon/Li thin film
battery using alumina substrate.
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