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Abstract : Silicon thin film were synthesized from silane and argon gas mixture directly on copper foil by rf PECVD
and then lithium ion batteries were prepared from them employed as the negative electrodes without any further
treatment. In the present study, two different kinds of silicon thin films, amorphous silicon and copper silicide were
prepared by changing deposition temperature. Amorphous silicon film was prepared below 200°C, but copper silicide
film with granular shape was formed by the reaction between silicon radical and diffused copper ions under elevating
temperature above 400°C. The amorphous silicon film gives higher capacity than copper silicide, but the capacity
decreases sharply with charge-discharge cycling. This is possibly due to severe volume changes. The cyclability is
improved, however, by employing the copper silicide as a negative electrode. The copper silicide plays an important
role as an active material of the electrode, which mitigates volume change cause by the existence of silicon and
copper chemical bonding and provides low electrical resistance as well.
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Fig. 1. XRD patterns of (a) a-Si:H and (b) copper silicide film
deposited on copper foil by rf PECVD.
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Fig. 2. SEM surface morphologies of (a) a-Si:H and (b) copper
silicide film deposited on copper foil by rf PECVD.
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Fig. 3. SEM cross sectional morphologies of (a) a-Si:H and (b)
copper silicide film deposited on copper foil by rf PECVD,
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Copper silicide
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Fig. 4. TEM photographs of cross section of copper silicide film
deposited on copper foil before cycle.
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Fig. 5. Constant current charge-discharge curves from 1 ¢cycle to 25
cycles (initial c-rate is C/10, subsequent c-rate is C/5) of (a) a-Si:H
and (b) copper silicide.
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Fig. 6. SEM surface morphologies of (a) a-Si:H and (b) copper
silicide film deposited on copper foil after 25 cycles test.
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Fig. 8. XRD patterns of copper silicide film deposited on copper foil
after 25 cycles test.
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