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Abstract: All-solid-state thin-film lithium-ion batteries are important in the development of next-generation energy storage
devices with high energy density. However, thin-film batteries have many challenges in their manufacturing procedure.
This is because there are many factors, such as substrate selection, to consider when producing the thin film multilayer
structure. In this study, we compare the fabrication and performance of al-solid-state thin-film lithium-ion batteries with
a LiNigsMn; 50, cathode/LiPON solid electrolyte/LisTisO1, anode structure using stainless steel and Si substrates with
different surface roughness. We demonstrate that the smoother the surface of the substrate, the thinner the thickness of
the dl-solid-state thin-film lithium-ion battery that can be made, and as a result, the corresponding electrochemical

characteristics can be improved.
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2 AFoM = A 2 59et o|RR]E MRS
Asto ZF2e] F=H(LiNigsMn;504), A% (LiIPON)

1 22 (LiyTis019)2 RF sputtering®2 AF2-5H

2 Si 718 9ol MerEE 45, o
8 T LtERAQITY [12-14). 5745
Al,O3= %K}% ZZHatomic layer deposition)2 O]
&5t SArsHI ot E2fogdllSAto] =(polyethylene
oxide)= 2x10° BF EAIFS AMEste] H7 Wb

(electrospinning)& ©o]&3dff A|&rst¥ .

Table 1. Deposition conditions of thin films for al-solid-state
lithium-ion battery.

Parameters Experimental conditions
Target LiNiQsMﬂ]ﬂsO;; Li4Ti50]_2 LiPON Pt Ti
Substrate temp. RT
W.P. (mTorr) 85 5 3 3 3
T-S distance (cm) 8
175 175 175 0.99 0.99
Power (W/cm
Wiem) (=) (RF)  (RF) (DC) (DC)
Gas flow (scom) 60 30 30 10 10
(An) Ay (N2 (An) (An)
. 700°C
Annealing temp. (10C/min, 2 h) As-dep
2.2 gioto| 2|y - MI|EEtE §H Hit

Axte)
ARt #0]7d(scanning electron microscopy)2 ©o|&
stol mEAYYIE AsIon AsE Ay oE
olAtRAIe] MAYSS Asl] 9slo] Ar £917]9]
ZH 8FA0A coin typel & full cellg A|AtstY
o 299 full cellZ YA S0 H7|gkst 5443

310] 7 (atomic force microscopy) & ZFA}f

Bo1sl7] 9lstel 143 V (vs Li/Li) HelolA FRF
4% AR geold s, ands
o oledErt SS/TAMNY/SS PER HAsIo]

AC QoA 7<K47] AHE-51od amplitude 5 mV,

frequency 1,000 kHz~100 mHz o)A ZAs}o]
ofgfjo] Al (1)2RE ol =t g A4tsttt.
& =d/(R+A) (1)

o714, de ARG + =
Aol bulk A&Hohm), Ax RAHsHEe] HHA(cm?)

S UrERACH [15,16].

BlEl SS7]® 9]o RF sputtering2
7‘5|§_} A2 wlarSo] o
—4 LlNlo 5MD15O4
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Fig. 1. Charge-discharge curves of (8) LNMO and (b) LTO
thin films at 1 C.
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Fig. 2. Characteristic impedance spectrum of a SS/LiPON/SS cell.
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o Fig. 4. SEM surface images of (a) SS substrate and (b) LNMO/
LiPON/LTO full cell on Pt-coated SS substrate.
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Fig. 5. Electrochemica analyses of LNMO/PEO/LIPON/LTO full

cell on Pt-coated SS substrates: (a) charge-discharge curve and (b)

cycling performance.
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Fig. 7. SEM surface image of LNMOJ/LiPON/LTO full cell on
Pt-coated Si substrate.
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cell on Pt-coated Si substrates: (a) charge-discharge curve and
(b) cycling performance.
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