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Abstract

Vehicle electrification is progressing worldwide to reduce CO, emissions while driving. An electric powertrain
comprises a battery pack, an inverter, and a motor, and this development aims at reducing the environmental
burden, extending the cruising distance, enabling rapid charging, and improving energy efficiency. For this
development, analysis and evaluation technologies are essential. This paper provides an overview of prototyping
and evaluation technologies for lithium-ion batteries and all-solid-state batteries, which support vehicle
electrification and contribute to the realization of a carbon-free society, advanced observation and analysis
technologies. These steps include atomic resolution observation by Cs-STEM and dynamic behavior observation
during device operation by SEM, battery-recycling support technologies, and evaluation technologies for power
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semiconductors.
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Table 1 Results of evaluation of various properties of electrolytes used in experiments

Measurement method Properties Unit RT 80°C
AC impedance Tonic conductivity S/cm 2.42%10° 2.22%107%*
High-resistance Electrical conductivity S/em 1.86x107 6.07x10%
measurement
. . Indentation hardness GPa 6.0x10™! 4.1x10"
Nanoindentation
Young's modulus GPa 1.3x10 1.1x10

*The values at 80°C are extrapolated from the values at 0, 25, 50 and 70°C.
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