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What is Power Electronics 
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Ubiquity of Power Electronics
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A Future with More Power Electronics [1]
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[1] Samantha B. Reese, Timothy Remo, Johney Green, Andriy Zakutayev, “How Much Will Gallium Oxide Power Electronics Cost?”, Joule, Volume 3, Issue 4, 2019, Pages 903-907.
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Opportunities in Design Automation
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Design cycle

12–18 months

Controller testing costs up to

$60,000/day

--- ABB’s automotive traction 
system design [2]

[2] R. Ionutiu, E. Scheiben, X. Ke, et al., “Real-time simulation for power electronics in railway applications and beyond,” in IEEE Design Automation for PE Workshop, 2019, pp. 34–39.



Overview of My Research Scope
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Optimization7

Topic 1: Design Automation of PE “Hardware”

Digital Twin
Simulation

Performance 
mapping



Problem: Existing Simulation Techniques are Slow
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If each simulation takes

1 second 

a design space with 108 

design candidates 

needs > 3 years 
to complete.



Project-X1: Eagle Eye (> 1000x faster)
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Piecewise analytical 
transient modelling 

Discrete Event 
Driven Simulation

On-Going

ms time scale

ns time scale
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Topic 2: Design Automation of PE “Controller”
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Project X2 – Model-Free Control
On-Going
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