(= 2] &=Hagsa
Korean Journal of Materials Research
Vol. 12, No. 4 (2002)

A2 & H71g F4 Ab3HE wbube] A7) stk 54
o WA - £o3F
PARGT TN TG

Electrochemical Characteristics of Silicon-Doped Tin Oxide Thin Films
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Tin oxide thin films doped with silicon as anodes for lithium secondary battery were fabricated by R.F.

magnetron sputtering technique. The electrochemical results showed that the irreversible capacity was reduced during

the first discharge/charge cycle, because the addition of silicon decreased the oxidic state of Tin. Capacity was in-

creased with the increase of substrate temperature, however decreased with the increase of RTA temperatures. The

reversible capacity of thin films fabricated under the substrate temperature of 300°C and the Ar:O, ratio of 7:3 wes

700mAh/g.
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Fig. 1. Cyclic voltammogram of Sn,-Si.0; electrode by derposited at various temperatures and RTA.
Potential range : 0.0~1.3V, Scan rate : 2mV/sec.

&
o}, 283 AA4v) BoldSE JuAdert AR V)WEE A
& u)7kgA 249 Li09 H4do] WoldoeR ¥ w9 Snol FAFHWIE Table 1] vetiglon,

TEE 2 AFE AT £ e A nrtgH SFe) Ao, HYEHE F4aE o2
A A 4o A RE 300C7HA] &2 A



o4 - %A

L ERF  ANTE W 4 AT A% 1Y) B9y 24

243

Table. 1. Compositions of thin films deposited at various substrate temperatures.

Room Temp.(mol%) 100°C (mol%) 200°C (mol%) 300°C (mol%)
Sn 39.421 40.013 39.277 38.844
Si 2.507 2.786 2.503 2.412
0 58.072 57.201 58.220 58.744
Sn:Si:O 1:0.064:1.480 1:0.069:1.430 1:0.064:1.482 1:0.062:1.512
Table. 2. Compositions of thin films by RTA at various temperatures.
No RTA(mol%) 450°C (mol%) 550°C (mol%) 650°C (mol%)
Sn 38.844 36.553 35.475 34.372
Si 2412 2.507 2.603 2.752
] 58.744 60.940 61.922 62.876
Sn:Si:0 1:0.062:1.512 1:0.069:1.667 1:0.073:1.746 1:0.080:1.830
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Fig. 2. XRD patterns of Sn,-.Si.0; thin films by deposited at various substrate temperatures and RTA.
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Fig. 3. The potential vs. discharge capacity plots of Sn-,SixO; thin films deposited at 300°C over the
voltage range between 0.01V and 1.0V under the rate of (a) 252A, (b) 501A and (c) 100£A.
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Fig. 4. The potential vs. discharge capacity plots of Sn,-.Si.O; thin films deposited at 300°C over the
voltage range between (a) 0.0V and 1.0V (b) 0.1V and 1.0V (¢) 0.2V and 1.0V (d) 0.3V and 1.0V (e)
0.0V and 0.8V (f) 0.0V and 1.2V under the rate of 50¢A.
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Fig. 5. Cycle behavior Sn,- Si.0, thin films (a) various lower cut-off voltages, (b) upper cut-off volt-
age 1.2V and lower cut-off voltages 0.0V with the rate of S0¢A.
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Fig. 6. SEM images of active materials loss (a) before charge-discharge and (b} after 30 cycles be-

tween 0.0V and 1.0V.
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Fig. 8. Cycle behavior of Sn,-.Si.0. thin films with different
upper cut-off voltages.
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