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Material Research : Al-accelerated Multiscale Modeling
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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
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+* Deep understanding

o Materials

o Processes
s*Characterization

o Performance/lifetime



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

Chemical Information

Operando AFM

Morphology
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Material research — Battery prototyping

ﬁ binder type and volume ratio \
A Coating thickness

A electrolyte composition/volume
A Separator

A Counter electrode composition
A Electrode geometry

A Sensor integration
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Material research — modeling development

Datadriven modeling

Electrochemical modeling
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Electrothermal modeling
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= Cell manufacturing

= Battery management system

® Module and battery housing

Cell container
= Copper anode substrate
® Anode paste
® Cathode paste
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