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Abstract LiCoO, thin film have received attention as cathodes of thin-film microbatteries. In this study, LiCoO, thin films
were synthesized on Au substrates by sol-gel spin coating method and electrochemical properties were investigated under
annealing temperature and time. The phycochemical properties of LiCoO, thin film were investigated by X-ray diffraction,
scaning electron microscopy and atomic force microscopy. The electrochemical properties were characterized using
galvanostatic charging/discharging cycling tests. From X-ray diffraction, as-grown films annealed at 550°C and 750°C are
presumed to be spinel structure and a single phase of the layered-rock-salt, respectively. The RMS roughness and grain size
of the films which annealed at 750°C has similar values for annealing time 10 and 30 min, while for annealing time
120 min surface roughness grain size increase and pore appearance were observed. The ﬁrst discharge capacity of LiCoO,
thin films annealed at 750°C for 10, 30 and 120 min is about 54.5, 56.8 and 51.87 pAh/cm’um, respectively. Corresponding
capacity retention at 50th cycle is 97.25, 76.69, 77.19%.
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Fig. 1. XRD patterns of films annealed at (a) 550°C, (b) 650°C,
(c) 750°C for 10 min in O, atmosphere [9].
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Fig. 2. SEM image of LiCoO, film annealed for 10min at
750°C in O, atmosphere [9].
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Fig. 3. Ist and 50th cycle discharge curves of films annealed at
(a) 550°C, (b) 650°C, (c) 750°C for 10 min in O, atmosphere.
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Fig. 4. XRD patterns of films annealed at 750°C for (a) 10 min,
(b) 30 min, (¢) 120 min in O, atmosphere [9].
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Fig. 5. AFM images of films annealed at 750°C for (a) 10 min, (b) 30 min, (c) 60 min, (d) 120 min in O, atmosphere.



Electrochemical characterization of LiCoQ, thin film by sol-gel process for annealing temperature and time 103

300
—
O 2504
c
[«]
1
et
£
200 -
<
—
/)]
[7)]
[}]
C 150
Ny
te)) /
=
2 o] 1
o) 100
=
14
50 v T v T v T v T v T v T
0 20 40 60 80 100 120

Annealing Time (min)

Fig. 6. RMS roughness of films annealed at 750°C for various
time in O, atmosphere.
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Fig. 7. 1st and 50th cycle discharge curves of films annealed at
750°C for (a) 10 min, (b) 30 min, (c) 120 min in O, atmosphere.
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Table 1
Electrochemical properties of LiCoO, films annealed at 750°C for
10, 30, 120 min

120 min

Discharge capac1ty of Istcycle  54.5 56.8 51.8
(pAh/em’pum)

Discharge capac1ty of 50th cycle 53.0 43.5 40.0
(pAh/em’um)

10 min 30 min

Capacity retention (%) 97.3 76.7 77.2
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Fig. 8. Discharge capacity of LiCoO, film annealed at 750°C
for 10, 30, 120 min as function of cycle number.
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Fig. 9. Electrochemical performance of LiCoO, film annealed
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