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Abstract

(Lios,Lags)TiOs (LLTO) solid electrolyte was grown on LiCoQO: (LCO) cathode films deposited on
Pt/TiO2/Si02/Si substrate using pulsed laser deposition for all-solid-state lithium microbattery. LLTO
solid electrolyte exhibits an amorphous phase at various deposition temperatures. LLTO films deposited

at 100 °C showed a clear interface without any chemical reaction with LCO, and showed an initial

discharge capacity of 50 uAh/cmzf,um and capacity retention of 90 % after 100 cycles with Li anode

in Imol LiClO4 in propylene carbonate (PC). The increase of capacity retention in LLTO/LCO structure
than LCO itself was attributed to the structural stability of LCO cathode films by the stacked LLTO.
The cells of LLTO/LCO with LLTO grown at 100 °C showed a good cyclic property of 63.6 % after
300 cycles. An amorphous LLTO solid electrolyte is possible for application to solid electrolyte for

all-solid-state lithium microbattery.
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Table 1. Pulsed laser deposition conditions.

Deposition parameters Deposition conditions

1 inch—(Li,La)TiOz
sintered at 1300 °C
room ~ 500 °C

Target

Deposition temperature

Working pressure 50 mTorr
Energy density 2 J/Cm’
Repetition rate 4 Hz

O gas flow rate 5 scem

Substrate LCO/Pt/TiO0»/Si Sub.
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Fig. 2. Surface morphology of LLTO/LCO/Pt/TiO:
thin films deposited at (a) room (b) 100
°C (¢) 300 °C (d) 500 °C and (e) rms
roughness of LLTO.
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Fig. 3. Cross—sectional images of LLTO/LCO/PY/TiOz
thin films deposited at (a) room, (b) 100,
(¢) 300, and (d) 500 °C.
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Fig. 6. The behavior of capacity retention during
300 cycles of LLTO/LCO/Pt/ TiO: cells
deposited at 100 °C.
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