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ABSTRACT

To make the all-solid-state lithium thin film battery having less than 1 um in thickness, LiCoO, thin films were deposited on Pt/
TiO,/Si0,/Si substrate as a function of Li/Co mole ratio and the deposition temperature by Pulsed Laser Deposition (PLD). Especially,
LiCoO, thin films deposited at 500°C with target of Li/Co=1.2 mole ratio show an initial discharge capacity of 53 uAh/cmz-um and
capacity retention of 67.6%. The microstructural and electrochemical properies of (Li, La)TiO; thin films grown on LiCoO,/Pt/TiO,/
8102/S1 structures by Pulsed Laser Deposition (PLD) were 1nvest1gated at various deposition temperatures. The thin films grown at
100°C show an initial discharge capacity of approximately 51 uAh/cm -um and moreover show excellent discharge capacity retention

of 90% after 100 cycles. An amorphous (Li, La)TiO; solid electrolyte is possible for application to solid electrolyte for all-solid-state
lithium thin film battery below 1 pm.
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Table 1. The Deposition Conditions of LiCoO, Cathode and (Li, La)TiO; Solid Electrolyte Films

Deposition parameters LiCoO, cathode

(Li, La)TiO5 solid electrolyte

Targets 1 inch-Li,CoO, sintered at 900°C (X=0.9~1.5) 1 inch-(Lig 5, Lag 5)TiO5 sintered at 1300°C
Deposition method Pulsed laser deposition Pulsed laser deposition
Deposition temperature 100~700°C Room~500°C
Working pressure 0.2 Torr 50 mTorr
Energy density 2 Jem® 2 J/em?
Repetition rate 4Hz 4 Hz
0, gas flow rate 55 scem 5 scem
Substrate PY/TiO»/SiO,/Si LiCoO,/Pt/TiO, /Si0,/Si
Lithium contents (Li/Co mole ratio)
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Fig. 1. XRD patterns (a) of LiCoO, thin films grown at 500°C with various Li/Co mole ratios and (b) the variation of FWHM with the

deposition temperature and Li/Co mole ratio.
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Fig. 2. AFM images of LiCoO, films grown at (a) 400°C, (b) 500°C,

(c) 600°C, (d) 700°C using a target composition of Li/Co=1.3,

and (e) the variation of roughness with the deposition temperature and Li/Co mole ratio.
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Fig. 3. The behavior of capacity retention during 100 cycles and
the initial discharge capacity in Li/LiCoO, cells composed
of LiCoO, films grown (a) with various deposition
temperatures and (b) with various lithium contents.
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Fig. 4. XRD patterns of (Li, La)TiO5/LiCoO, thin films grown
on Pt/TiO, substrate at various deposition temperatures.
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