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Abstract : In order to investigate the substrate effect on the electrochemical properties of thin-film electrode, LiCoQ
was deposited onto the alumina, chemically etched-Si and flat-Si substrates. After annealing at 800C in O, for 30
min, the film deposited on the alumina consisted of large particles with several cracks, whereas the film deposited
on the flat-Si substrate was composed of very small and uniform particles. The films deposited on the flat-Si showed
improved electrochemical properties such as peak potential divergence and rate-capability, over those deposited on
the alumina and chemically etched-Si substrate, which can be attributed to the differences of the particle size, surface
morphology, and the electrical resistance of the current collector.
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Fig. 1. XRD pattern of a film on a flat-Si substrate, deposited for
8 h and annealed at 800°C in O, atmosphere for 30 min.
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Fig. 2. Cyclic voltammograms of films on the alumina substrate
(—) and on the FSi substrate (=) , deposited for 4 h and annealed
at 800°C in an O, atmosphere for 30 min.
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Fig. 3. SEMs of annealed film deposited on (a) alumina, (b) ESi,
and (c) FSi substrate. The deposition time is 8 h for all films.
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Fig. 4. Scan rate vs. anodic and cathodic peak potential divergence
of annealed films deposited on alumina, ESi, and FSi substrates
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Fig. 5. Electrochemical rate-capability of annealed films deposited
on alumina, ESi, and FSi substrates. The deposition time is 8 h for
all films.
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Fig. 6. SEM of cross-sectional view of Pt current collector and
alumina substrate showing (a) the thin and (b) thick position.
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Table 1. Electrical resistance of the Pt current collector measured
by the ohm-meter.

Sample Length X Width(cm) Resistance (£2)°
Pt on the alumina substrate 25X 1 43
Pt on the ESi substrate 25x% 1 4.1
Pt on the FSi substrate 25% 1 24

2The length between two probes was 2.5 cm
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Fig. 7. Charge-discharge profiles of films deposited on alumina and
FSi substrate under a current density of 50 gA/cm’. The deposition
time is 8 h for both films. :
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