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Abstract

All-solid-state rechargeable lithium batteries (SSBs) have been expected as next generation energy storage

devices with high energy density. Although thin-film SSBs with a few micron order electrode films prepared

by vacuum technologies have been already commercialized, further improvements on their energy density

inevitably require electrode-solid electrolyte composite electrodes over a few tens of micron order thickness.

Here, we prepared the composite electrode by aerosol deposition at room temperature using electrode-solid

electrolyte composite particles. Electrochemical properties of the composite will be discussed in addition to the

densification process by the aerosol deposition.
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Fig. 1 (Left) Schematic image of charge discharge reactions of Lithium Ion Batery.
(Right) Optical image of liquid and solid electrolytes.
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Fig. 2 Schematic image of aerosol deposition
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Fig. 3 SEM images of (a) pristine NMC and (b) Nb-30 NMC particles. (c) Cross-sectional
TEM image of Nb-30 NMC particles and (d) EDX images of (c).



#7 B No. 59(2016)

Si wafer Si1 wafer

4 Nb-x fiF %\ T Si B4R EICIER L 7= AD EOKTE SEM 1%

Fig. 4 Cross-sectional SEM images of composite films formed on Si wafers.
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Fig. 5 (a) Cross sectional TEM image of the composite film using Nb-30 and (b) EDX images
of (a). Magnified TEM image of the composite film and nano-diffraction patterns.
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Table 1 Summary of composition ratios of NM-30 particles and the composite

films (atom%).
* R = Nb/(Ni+Co+Mn)

L =Li/(Ni+Co+Mn).

NCM & H =
(NbO 30 nm) [" 1510 am | NbO 20 nm | NbO 30 nm | NbO 40 nm
Li 50.3 50.9 50.8 50.5 50.2
Ni 16.3 15.1 14.9 14.5 14.5
Co 16.4 15.6 154 15.2 15.1
Mn 16.4 16.6 16.2 15.9 15.6
Nb 0.62 1.8 2.7 39 4.6
0.013 0.038 0.058 0.086 0.102
L 1.02 1.08 1.09 1.11 1.11
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Fig. 6 (a) Charge-discharge curves of Li/LiPON/LATP/NMC composite film at 298 K and 333 K.
(b) Cycle performance of the battery at discharge reactions.
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Fig. 7 Optical images of NOM-MINI attached inside the Ar-filled grove box.
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