Regular Paper

J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 30, No. 7, pp. 447-453 July 2017

DOI: https://doi.org/10.4313/JKEM.2017.30.7.447
ISSN 1226-7945(Print), 2288-3258(Online)

RF 2HE{¥H=

%I:Z.gl.nxl

447

nSi0,; 2IE O|XIXX|
Hol=tety 54

Fabrication of Li,MnSiO4 Cathode Thin Films by RF Sputtering for Thin Film

Li-ion Secondary Batteries and Their Electrochemical Properties

Suman Chae', Joongpyo Shim’,

and Ho-Jung Sun'*

! Department of Materials Science and Engineering, Kunsan National University, Gunsan 54150, Korea
2 Department of Nano and Chemical Engineering, Kunsan National University, Gunsan 54150, Korea

(Received February 11, 2017; Revised April 13, 2017; Accepted April 16, 2017)

Abstract: In this study, Li,MnSiO4 cathode material and LiPON solid electrolyte were manufactured into thin films,

and the possibility of their use in thin-film batteries was researched. When the

RTP treatment was performed after

Li;MnSiO, cathode thin-film deposition on the SUS substrate by a sputtering method, a [3-Li;MnSiO4 cathode thin
film was successfully manufactured. The LiPON solid electrolyte was prepared by a reactive sputtering method using
a Li;PO, target and N, gas, and a homogeneous and flat thin film was deposited on a Li;MnSiO4 cathode thin film.

In order to evaluate the electrochemical properties of the Li;MnSiO4 cathode thin films,

coin cells using only a

liquid electrolyte were prepared and the charge/discharge test was conducted. As a result, the amorphous thin film

of RTP treated at 600°C showed the highest initial discharge capacity of about

60 pAh/cm’®. In cases of coin cells

using liquid/solid double electrolyte, the discharge capacities of the Li,MnSiO4 cathode thin films were comparable
to those without solid LiPON electrolyte. It was revealed that Li,MnSiO, cathode thin films with LiPON solid

electrolyte were applicable in thin film batteries.
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Fig. 1. The synthesis process of the Li,MnSiO, powder.
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Fig. 2. XRD pattern of the Li,MnSiO4 powder.
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Fig. 3. FESEM images of the Li-MnSiO, cathode thin film deposited
at 100 W for 3 h on the SiO,/Si substrate. (a) Cross-sectional view
and (b) tilted view.
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Fig. 4. XRD patterns of the RTP treated Li-MnSiO, cathode thin films
deposited on the SiO,/Si substrates.
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Fig. 5. XRD patterns of the RTP treated Li;MnSiOy cathode thin films
deposited on the SUS substrates.
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Fig. 8. Charge-discharge curves of the Li,MnSiO, cathode thin films
with and without annealing by RTP. The RTP temperature was 600°C
or 900°C. Only liquid electrolyte was adopted.
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