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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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Q5 YEo|2tE = FUE, L ES, AULE Y],
T ZA7] 5 gdet ARAIEY 5ast #8502 A1
AFo} , o]of] wet 2l ol b ] AT L2 XS
1,2]. 2] &ol28liE2]= Ao 37] ty] 7}31TT
AMURB = 542 UEFHR|TH, AR AFEE AL Q

ST
30
£

L =

+ Eo|=2HE = g A4 dsidS 7|t = ‘?_}
SolA L Q7] o] B AFGu AFEIF oji =
TAESE 7HR| AL it} [3-5]. o] 25t =R &S S 25t
7] Yall 7]Eo] o] A= AT BA|HsH A o] ofd 11|

251 A 1A vjjE] 2] (all-solid-state battery)
7F gs] A Qo [6]. A A viEe]= ATk A

& Hyun-Suk Kim, khs3297@cnu.ac.kr

Copyright ©2022 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

:Iog
Do)
o
ta
4n
e
g re
2%
0,
Rl
2
u
=,
)
i)
2
=
Lz
)
od
el

ol
==

o,

o
ro g M
rlo
2
in}
)
n2
—_r:: H o
uu
i

—E—l' 1
r=
i)
E
rulo I-Flt
rfo
> i
w2
O g2

T«
%
ol
-
g3
2

SR, UrEJra¢ Aot [10]. BT A 4%
AHRE2] A Ate] = Asto e 7)o 9141,
& 7P & Qlof flofe g Aol = KEE 4 o
oo miEed 3HS S5k
battery) S Kﬂ”imr‘ﬁ = %—30 Chy
ol 2k =& I Qe
o vjEf2{2] %%Urg 5789 ez o
[12]. 22} et vig 2] A& Al W2 o|A] 2 51 A
= A Ato] EAYstE AW %ﬁl%oﬂ o I
A71steA 5444 UEtl= 94 2 7HA] AL
© Aol = He BiE 2] o] W2 oy A] ”e‘E 58e

re oy rE > Lok

A rlr rlo
ox 2 my

BLI
- (4o o I

J
;O
5}
@



J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 35, No. 2, pp. 194-198, March 2022: Kwon et al. 195

Bekshr] Qs 5 Vel =2 Als AYS UEt+= o= A
521 LiNipsMn1 s04(LNMO)E AH-E-510f viat v g 2] = A
ArshiTh. 5t 5V o] de] w2 AYULS 7IX]+= LiPON
< VAAGIA 2 AFE-eFl o n, o= LNMO®QF 1 A] &5l
LiPON Ato]o] A EAJS stol5}7] 93] LiPONS 10 nm
=2 =&ksto] LNMO/LiPON (LNMO_P) 1% 2 R|&Hst
< A7)etel 5S4 5T [14]. ®=3F, LNMO/LiPON
Ol A 5742 TEAI717] ol =2 ol e =et 25
o] gt ALE 7HR+= BIFA V205 (a-V,0s) 8rar-3
LNMOZ2} LiPON A}o]9] £71& 0 2 AFlst S (LNMO/
V;05/LiPON, LNMO_V_P)& A|%t5t 00, V,05 5715
AY - Foll g 2t vl A sk [15].
2 1ofA= (a) LNMO, (b) LNMOo]f LiPONS Z-Atst
& (LNMO_P), (c¢) LNMO®2} LiPON Ato]ofl V,055 AFY
gt T &(LNMO_V_P)& A|Ate vtah vjg 2] 125 24
T2 UERNCE HA, Stainless steel (SS) foil 7] 29
DC sputtering & 2 2 Ti 50 nme} Pt 250 nm=2 Z-At
A}, 9714 Pti= LNMO ¢4=9] AAIA A2 5tH, Ti
+ SS foil 7]} JAA ] AAE S F/FAI1717] Hsh A
Aokt 12 FF(LNMO), F7HE(V205), LA

(a) (b) (c)

LiPON(10nm)
LiPON(10nm)

LNMO(400nm)

LNMO(400nm) LNMO(400nm)

Ti

[ ssroil
LNMO_P

LNMO LNMO_V_P

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.
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