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ABSTRACT

LiMn;Q, thin (ilm cathodes for Li-ion sccondary battery were fabricated by r.f. magnetron sputtering technique. As-deposited films
were amorphous. A spinel structure could not be obtained LiMn,Q, films by in-situ thermal anngaling. After post thermal annealing
aver 700°C in oxygen atmaosphere, LiMn, O, films prepared above 100 W rf. power could be crystallized into a spinel structure. The
electrochemical property of the LiMn,O; film cathodes was tested in a Li/l M LiCI0, in PC/LiMn, 0y cell. From cyclic vollammetry
at scan rate of 2 mVisec of 2.5 ~4.5 V, LiMnyQ, electrode prepared by post amnealing at 750°C showed good initial capacity, LiMn, O,
electrode prepared by post annealing at 800°C showed the best cycling performance.
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Fig. 1. Flow chart for the synthesis of LiMny0,.
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Fig. 2. TG/DTA curve of sample prepared by solid state reac-
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Fig. 3. XRD patterns of LiMn,O, target surface and cross
section prepared at 900°C for various heat treatment
time. Surface : (a) 1 h, (b) 5 h and {c) 12 h; Cross
section : (d} L h, (&) S hand () 12 h.
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Fig. 4. SEM photogmphs of L1Mn204 target surface and cross
section prepared at 900°C for various heat treatment
time. surface : {(a)y 1 h, (b} 3 h and (c) 12 h; Cross section
:(d) | h.(e) 3 hand (f) 12 h.
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Table 1. Typical Deposition Condition for LiMn,0Q, Film Pre-
paration

Substrate PU/Ti/S10,/51 wafer
LiMn, 0y

diameter : 50 mm.
thick : 3~6 mm

Target Composition

Target size

Targel-Substrate distance 40 mm
Base Pressure 1 % 107 Torr
Working Pressure 107 Tor
Warking Gas 05% Arf5% O
Deposition time 50 min
if power 30~-120 W

Room temperture,

Substrate temperatire 100, 200, 300, 400°C
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Fig. 5. XRD patterns of LiMn,Qy electrode prepared by post
annealing at 700°C, 60 sec with various in-situ annea-
ling temperature (a) LiMu,O, powder, (b) 100°C, (c)
200°C, (d) 300°C and (e) 400°C (r.f. power:120 W, 50
min, 95% Ar-5% O; atmosphere, 107 Tarr).
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Fig. 6. XRD patterns of LiMn,QO, electrode prepared by post
annealing at 700°C, 60 sec with various f power. {a)
LiMn,O,4 powder {b) 30 W, (c) 50 W, (d) 75 W, (&) [00
W and (f} 120 W (room temp., 50 min, 95% Ar-5% O,
atmosphere. 107 Torr).
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Fig. 7. SEM pholographs of LiMn,Qy electrode prepared by
post annealing at (o) 600°C, (b) 700°C, {c) 750°C, (d)
800°C and (&) 900°C,
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