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Abstract: All-solid-state thin-film battery can realize the integration of electronic circuits into small devices. However, a high

voltage cathode material is required to compensate for the low energy density. Therefore, it is necessary to study all-solid-state

thin-film battery based on the high voltage cathode material LNMO. Nevertheless, the electrochemical properties deteriorate due
to the problem of the interface between LiNiosMni.s04 (LNMO) and the solid electrolyte LiPON. In this study, to solve this
problem, amorphous V205 was deposited as an interlayer between LNMO and LiPON. We confirmed the possibility of

improving cycle performance of LNMO based thin-film battery. We expect that the results of this study can extend the battery

lifespan of small devices using LNMO based all-solid-state thin-film battery.
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Fig. 1. Schematic diagram of (a) LNMO, (b) LNMO P, and (c)
LNMO V_P.

Table 1. Deposition conditions of thin films using sputtering method.
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Fig. 2. X-ray diffraction patterns of LNMO, LNMO_P, LNMO_V _P.

LNMO V20s LiPON Pt Ti
Thickness 400 nm 10 nm 10 nm 250 nm 50 nm
Target LiNio.sMn1 504 V205 LisPO4 Pt Ti
Deposition . . . . .
method RF sputtering RF sputtering RF sputtering DC sputtering DC sputtering
Power 80 W 80 W 80 W 20 W 20 W
Gas flow rate Ar 60 sccm Ar 30 scem N2 30 sccm Ar 10 sccm Ar 10 scem
Annealing temp. 700°C/2h X X X 700°C/2h
W.P. 8.5 mTorr 5 mTorr 3 mTorr 3 mTorr 3 mTorr
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Fig. 3. Electrochemical properties of LNMO, LNMO_P, LNMO_V_P battery cells. (a) Cyclic voltammetry, (b) charge/ discharge curve, (c)
impedance measurement, (d) c-rate capability, and (e) cycle performance.
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Table 2. Capacity retention of LNMO, LNMO_P, LNMO_V_P
battery cells up to 300 cycles.

LNMO LNMO P LNMO V P

Capacity retention
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