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Abstracts : In order to improve the rate capability of lithium manganese oxide thin film, we prepared the patterned
cathode films by conventional lithography and etching techniques. From the investigation of discharge current density
effects on discharge curves of cathode films, the rate capability was greatly improved due to increase of lithium

intercalation kinetics for charge transfer.
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l Deposition of LiMn,0,
on Pt(10004) /Si0,/Si

Chemical etch of
LiMn,0, thin film
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Fig. 1.Preparation steps for patterned LiMn,O, thin films. Cell
geometry for the 100-cell is shown in this figure.
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Fig. 2. Effects of the current density on the discharge curves of a
single cell(a), 50-cell(b) and 100-cell(c).
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Fig. 3.Variation of the discharge capacity with respect to the current
density in a single cell, 50-cell and 100-cell.
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Fig. 4.Comparison of ac impedance spectra of the single cell, 50-cell
and 100-cell measured at 4.1 V. Fitting according to the equivalent
circuit shown in figure 5 are shown as a solid line.
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Fig. 5 Equivalent circuit model used for fitting of ac impedance.
measurement results.
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Fig. 6. Variation of resistance values calculated by fitting with
equivalent circuit.
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Fig. 7 Schematic representation of a cell showing the origin of
reduction in charge transfer resistance.

Table 1. Variation of the effective surface area and length of three
phase boundary for micro-patterned LiMn,O, thin films.

Effectivesurface area Length of three phase
(cm?) boundary (cm)
single cell 0.200045 1.8
50-cell 0.200325 13
100-cell 0.20045 18
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