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INTRODUCTION

Recent reseach on the anode material for lithium ion
battery has been focused on carbonaceous materials and
aternative materials like tin oxide[1] Carbonaceous
materials has high stability, but low volumetric cgadty
mainly due to large initial irreversible cgadty. There
have been many studies on rew materias for good
eledrochemical charaderistics. Cobalt oxide & an anode
material for lithium sewmndary batteries has recently
attraded much attention. Cobalt oxide aode material has
a good eledrochemicd capadty and high recharging
rate.[2]

In this work, the effed of hea treament on the
eledrochemical charaderistics of cobalt oxide & anode
material was investigated.

EXPERIMENTAL

Cobalt oxide thin films were deposited on a Pt/Si
substrate using an radio frequency (RF) magnetron
sputtering at room temperature. CoO target of 2-inch in
diameter was used. Prior to the mbalt oxide film
deposition, Pt films with thicknessof 500 A as a arrent
colledor were predepasited onto a boron-doped p-type Si
(112) substrate by DC magnetron sputtering (400WV, 5.0 x
10° Torr). On top of the Pt film, a 2000 A thick cobalt
oxide film was deposited using an RF magnetron spultter.

The dhamber was evacuated to 50 x 10° Torr as a base
presaure and working pressure was maintained to 1 x 1072
Torr with aforming ggs of Ar.

Deposited films were anealed by Rapid Thermal
Anneding(RTA). Fabricaed film thicknesswas measured
by alpha-setp, and film structure was analyzed by X-ray
diffradometer. Quadlitative analysis of the Co/O
composition of the deposited CoO films was conducted
using energy dispersive X-ray spedroscopy(EDS) and
auger electron spedroscopy(AES). Surface roughness of
the film before and after the hed treament was measured
by atomic force microscopy(AFM). Surfacemorphologies
of the films were obtained by field emission scanning
eledron microscopy(FESEM). For eledrochemicd
analysis, half cdls were assembled with a Li foil as the
counter and reference éectrodes, and IM LiPF; in a 1:1
mixture  of  ethylene cabonate (EC) and
dimethylcarbonate (DMC) as an eledrolyte. The cdls
were used to evaluate the charge-discharge performance
of the cobalt oxide film anode. Galvanostatic charge-
discharge tests were perfomed with a mnstant current of

50 pAh/cm? in the voltage range 3-0.01V
RESULTS AND DISCUSSON

To investigate the dfed of the hea treament on the
eledrochemical charaderistics of cobalt oxide & an
anode material, RTA hea treament was performed at
200°C, 400°C, 600°C and 800°C for 5 min. After the RTA
treament, as down in Fig. 1, CoO thin film had wire-
liked particles. As the heaing temperature increased, the
number of particles and surface roughness were larger
than those of as-deposited film . Fig. 2 shows the
discharge cgadty of the hed treaed anode thin films at
800°C for 5 min. The aea of cdl was 1cm? and cut-off
voltage and current density was 3.0-0.01 V and 50
HA/cm?, respedively. Discharge caadty of the anneded
CoO0 thin film was larger than the as-deposited CoO thin
film. At first cycle, cobat oxide anode had a large
irreversible cgpadty, but CoO film exhibited the highest
reversible volumetric capadty about 300 pAh/cm’pm
over 50 cycles. Based on this experiment, the correlation
between heaing temperature and number of particles was
validated. And through the hea treament, structural
stability was also able to be attained. Moreover, it was
verified that this type of RTA treament is related to the
incresse in capadty. Further reseach will proced in
regardsto thisrelationship between them.
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Figure 1. SEM images of CoO thin films with various
anneali ng temperatures for 5 min
() 400 °C, (b) 600°C, (c) 800°C
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Figure2. Volumetric cgpadty of anneded CoO thin
Films(RTA treament at 800°C for 5 min).



