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Figure 1. XRD patterns of LiMn2Os thin films sol—gel
prepared with different Li/Mn molar ratio Xx.
The symbol (*) indicates the peaks from
Mn20s.

Journal of the Korean Vacuum Society 20(3), 2011



-7 S o83 LiMnO, Hhet

H](x)ol] 2= XRD 23S YeRARILE ICP-AES 574
%3 oj| 040111 H]—U]—A /\1117540] Li/Mn _!1]:]]7]_)( =05
0] A% XRD ~HEZ Aol 2x}4Hsecondary phase)©]
Ve @i 29 x9] LiMn,0,8F #HE 93
(peak) 57 #5495 B 45 Utk LiMnOy HHFe] AP
T 20 = 44° H29 (400) T3 A ZHH 4 = 0.824
nm7} QoA =], o= 391 LiMn.0,2] Ao} 2
Axec [14]. whdel] x < 0.52] 1ol A= LiMnaOy 4
3} 37 cubic bixbyite 732 MnO3 ("+" 7|32 EA])
o] FEFO) Yehtow, x7h T84S M0y 4] 2
©7h 578 2 4 Ik 019k 2ol x < 0591 uhatelA
MnyOs 7ol Uebdo® wFols uf Lio] F=5o% Qg
o] Mn o2 Mn:0; FHl & EASH H= sl o= 3
At mEbA x < 0.591 ¥ LiMno0s—MneOs 53
Al (composite) FEf= ZASHA =™, BF2F o} LiMny04]
&2 549 Li/Mn &9 x8] 5 = A 5= ok
= 0.5 8Hke] 9- 100% LiMn0s2 745 0] 93-S
AT} A8 e] Li/Mn =H]of| H]ke] %73 Elgsy
H] x7} ¢F 10% LolAL 7rotsld MnyOs A
A ek ek LiMnoO, B 7] Sl A48
o] Li/Mn &H|7} oF 0.557} ] ojof g & 4= gioh
Fig. 264 XPS A& Fato] doizl x = 0.22 3
0.5 "ol tigk Mn 2p 9 2HEAE(2pys, 2pip)s
eIt ZHzke] 33 Fig 2014 shan= gAlE
A3} 2] Mn®* (641 eV) Z Mn'" (642 eV) o]0l <]

Il
=
KR
=
o

jus)

L ey o
;T

Intensity (arb. units)

L §

!
s
et

635 640 645 650 655 660
Binding Energy (eV)

Figure 2. Mn 2p level photoelectron spectra for LiMn2O4
thin films with different Li/Mn molar ratio x.
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Fabrication of LiMn2:Os Thin—Film Rechargeable Batteries by
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Structural and electrochemical properties of spinel oxide LiMn,O4 thin films prepared by
using a sol-gel method on Pt/Ti/SiO,/Si substrates were investigated. When Li/Mn molar
ratio of the film was smaller than 0.5, Mn,O3; phase was found to coexist with LiMn,Os.
Half-cell batteries fabricated using the LiMn,O4 films as the cathode were put into charge-
discharge (C-D) cycles and the change in structural properties of the cathode after the cycles
was examined by X-ray diffraction and Raman spectroscopy. As the C-D cycle number
increases, the discharge capacity of pure LiMn,O4 battery gradually decreases, being reduced
to 72% of the initial capacity at 300 cycles. Such capacity fading is attributable to the decrease
in the number of Li" ions that return to the tetrahedral sites of the spinel structure during
the discharge step and the resultant increase in Mn*" density in the film. Also, Mn,O; phase

gradually appeared in the film as the cycle number increases.
Keywords : LiMn,O4, Sol-gel, Oxide, Thin film, Rechargeable battery, Structural properties
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