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ABSTRACT

Lithium-ion batteries have become an integral part of our lives.  From the 

explosion in EV adoption to wide-spread use in millions of cell phones, they are 

enablers of electrification.  Why lithium and what are the principles of the 

battery operation?  What materials aspects are well-understood and what are 

the mysteries?  What are the failure modes?  I will discuss key characteristics 

and focus on electrical (ICA) and electrochemical characterization (EIS) of Li-

ion batteries from the R&D perspective for failure analysis and battery 

degradation. Then I will cover the new trends, the challenges, and 

opportunities for research.
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