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ABSTRACT

For lithium secondary microbattery anode, the tin oxide thin films with Si addition (0, 2, 6, 10, 20 mol%) were prepared with R.F.
magnetron sputtering at substrate temperature of 300°C and Ar : 0,=7 : 3 atmosphere. As Si addition amount increased, Si-O bonding
density increased and Sn-O bonding density decreased. The addition of optimum Si amount led the decrease of Sn oxidation state so
that the irreversible capacity reduced and cycle characteristic enhanced during charge-discharge test. SnO, films with 6 mol% Si had
the highest reversible capacity of 700 mAbh/g after 100 cycles.
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Fig. 1. The XRD pattern of the SnO, films with various Si
additions.



Si Z7lel] Wk 2lF olx} Aht AR FA Akl wheke) 3= B4 71
20D, 21h"Hoe] AAsR L, Sie] M Mol F7MESE Fig. 22 919t ] dx1E9] A+ W3 J55 B3
C1ome] Ao R Folme AL E 4 U 53] 20 st7] 9 sted FT—IR EAS Jepgoh 3¢ 520em™,
nol% ©l4e 2 Sizt A71E Hiete] Ao B 2 580 cm™'9} 680 cm™'E Sn-0 AFS ofmE, 1100 cm
1ol gl WAy} B BAFT itk £E Si9l 2 $i0-Sig) WES VERITLY 2-oA e R 7
kol Z7184S snel WAL FARe B 4 A ol Si 7MY Fol FAF5E sn09 AR Fo 7
(. 9RE M47S) 5.0 2YFE B487 02l A Adn, si0 AU e FHE AL ¥+ o)

thaFo] sl o2 AR} th o7 S$n0, B e Sie] H7here] Wobel whet
Si-0¢] Age] FT7hsl7] wiwelth. wEtd Ad Sn-09

o T e fﬂiﬂj:;‘:i Li el B 3 Hol2e) w7}
N 1,0 TS o, AAE Si-0Z2FH 74 Si =AHA|
£ upuh el elEe) B - AU B S o4

e Al 299 Qe FouM sy §33 Aol2 5

ATR Units
E”

/ . (@)

T T T T T T
400 600 800 1000 1260
Wavenumber (cm™)

Eig. 2. FT-IR results of the SnO, films with various Si additions.

(a) SnO, (b) SnO, + 2 mol% Si (¢) SnO, + 6 mol% Si
(d) SnO; + 10 mol% Si (e) SnO, + 20 mol% Si.
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¥ g. 3. FESEM micrographs of the SnO; films with various Si additions.
(a) SnO; (b) SnO; + 2 mol% Si (¢) SnO, + 6 mol% Si (d) SnO, + 10 mol% Si (e) SnO, + 20 mol% Si.
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Fig. 4. Cyclic voltammogram of the SnO, films with various Si additions (Potential range : 0.0 ~ 1.3 V, Scan rate : 2 mV/sec).
(a) SnO, (b) SnO; + 2 mol% Si (¢) SnO; + 6 mol% Si (d) SnO; + 10 mol% Si (e) SnO, + 20 mol% Si.
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“ig. 5. The potential vs. discharge capacity plot of SnO, films with various Si additions (cut-off voltage : 0.1 ~ 0.8 V, constant current
density : 100 uA/cmz). (a) SnO, (b) SnO; + 2 mol% Si (c) SnO, + 6 mol% Si (d) SnO, + 10 mol% Si (e) SnO, + 20 mol% Si.
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films (both of films cycled 50 times).
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