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Material Research : AI-accelerated Multiscale Modeling

❖ Performance 
❖ Lifetime
❖ Cost
❖ Safety

Design of Materials
Voltage
Capacity

Lattice stability
Transport property    

Design of Electrode 

Architecture
Li transport path

Porosity
Tortuosity

Surface physics

Design of full Cell
Electrode/electrolyte 

selection
Li transport

Layer thickness
Load conditions

❖ Deep understanding 
o Materials 
o Processes

❖Characterization
o Performance/lifetime 
❖ Performance



Material Research : Operando and in-situ Characterization  
during battery cycling in real operative conditions 

❖Morphological 
❖Physical 
❖Chemical 
❖Electrochemical 



Δ binder type and volume ratio
Δ Coating thickness
Δ electrolyte composition/volume
Δ Separator 
Δ Counter electrode composition
Δ Electrode geometry
Δ Sensor integration
…

Material research – Battery prototyping

battery active material Coin cell/half cell 

Single/multilayer pouch

mA ch/dch EIS in-situ XRD

Polymer electrolyte

AFM



Material research – modeling development

P2D

Electrochemical modeling Electrothermal modeling

ML based SoC/SoH

Datadriven modeling

LCA novel materials Manufacturability
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