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The Current Status and Challenges of All-solid-state Batteries: Characterization

Techniques and Mechanistic Understandings Drive Battery Innovations
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Abstract All-solid-state batteries are poised to be the next-generation high-specific-energy energy storage
technology, and is an important technology basis for electrified transportation and sustainable energy
structure in the future. Many countries have proposed national research plans for all-solid-state batteries
and established timelines for their large-scale production. This perspective reviews the global development
of all-solid-state batteries in both academic and industrial sectors. Performance metrics of all-solid-state
batteries are suggested according to the future requirement of fully electrified transportation. Key scientific
issues are proposed including the mechanism of ion transport in solid electrolyte, the mechanism of lithium
dendrite growth in all-solid-state battery, and the mechanism of failure and thermal runaway under multi
physicochemical fields. It is suggested to focus on the fundamental understanding of all-solid-state batteries
through the advances in characterization techniques. These advances can be further used to guide the design

and synthesis of materials, leading to innovation in all-solid-state battery technology.

Keywords all-solid-state batteries; solid electrolytes; lithium dendrites; multi physicochemical fields

coupling
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