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Development of through- holed electrodes for lithium ion batteries by a laser and

application to solid electrolytes
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Fig.1 Cross-sectional SEM image of the LFP electrode
with 3D structured current collector.
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Fig. 2
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Discharge voltage curves of the cells with LFP cathodes. Discharge rate : .1 (mmm) (.5 (mmm) ] (msm) 2 (
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), 5 (=)

and 10 (==) C. (a) : non—porous LFP electrodes with 3D structured current collector (height:160 xm), (b) :
porous LFP electrodes with 3D structured current collector (height: 160 #zm), (c) : porous LFP electrodes with 3D
structured current collector (height: 100 #zm), (d) : porous LFP electrodes (hole diameter: 20 #m, hole opening
rate: 1%), (e) : non-porous LFP electrodes with 3D structured current collector (height: 100 #zm), (f) : non-porous

LFP/graphite electrodes.
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Fig.3 Schematic of the non-holed LFP electrode and the through-holed LFP electrode on COMSOL Multiphysics.
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Fig.4 Discharge capacity retention vs. C-rate for LFP
cathodes. Through-holed LFP electrodes (H) and
Non-holed LFP electrodes (@).
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Fig.5 Simulated SOD distribution of the cells with the non-holed LFP electrode at 5 C (a) and the through-holed

LFP electrode at 5 C (b).
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Fig.6 Discharge capacity retention vs. C-rate in the
all-solid-state batteries with through-holed LFP
cathodes (M) and non-holed LFP cathodes ().
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