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Abstract : We investigated the electrochemical properties and microstructure on the various argon deposition pressure
(Pyy) and the low annealing temperature (400°C) of LiCoO, cathodes, which deposited by R.F. magnetron sputtering.
The microstructure and composition of LiCoO, thin film was changed as a function of P,. The capacity and electro-
chemical properties were improved with P, of LiCoO, thin films. The cycling reversibility and stability of thin film
batteries were measured by cyclic voltammetry and the constant current charge-discharge. The physical properties
of cathode films were analyzed by ICP-AES, XRD, SEM and AFM for composition, crystallization and surface mor-
phology.
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Fig. 1. Cyclic voltammograms of as-deposited and annealed half cell

as a function of the P,, for LiCoQ; deposition. (a) P,. = 9.1, (b) P4, =
7.1, and (c¢) P4, = 5.3 mTorr.
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Fig. 2. Charge-discharge curves of half cells composed of liquid
electrolyte with as-deposited and annealed LiCoQ, thin films
deposited at (a) Ps; = 9.1, (b) Py, = 7.1 and (c¢) Py, = 5.3 mTorr,
respectively.
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Fig. 4. SEM images of annealed LiCoO, thin films deposited at 9.1 mTorr (a) as-deposited, (b) annealed at 400°C, and (¢) 700°C for 1hr.
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Fig. 5. AFM images of as-deposited and annealed LiCoO, thin film as a function of the P,,. (a) 9.1, (b) 7.1, and (c) 5.3 mTorr.

Table 1. Surface roughness of LiCoO, thin film deposited at various
Ar partial pressures.

P RMS roughness (A)
A As-deposited Annealed
9.1 mTorr 73.1 21.5
7.1 mTorr 83.0 222
5.3 mTorr 143.0 40.6
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Table 2. Composition of LiCoO; thin film deposited at various Ar
pressures. .
P As-deposited Annealed
m Co/Li Co/Li
9.1 mTorr 1/1.059 1/1.091
7.1 mTorr 1/1.148 1/1.134
5.3 mTorr 171300 1/1.287
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Fig. 6. Cycling performance of all-solid-state thin film batteries as a
function of the P, for LiCoQ, deposition.
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