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Motivation and Application

Advanced Switching Cell Design Techniques

Power converters operate by switching 
between different circuit states. Ideally, 
the switching transitions would be 
instantaneous and lossless. In reality, 
parasitic effects cause switching losses, 
voltage overshoot, and electromagnetic 
interference. Advanced design 
techniques are presented here, which 
mitigate these effects and enable 
unprecedented performance.
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• Proposed design achieves nearly 3x better performance 
than best approach without decoupling capacitors

• 20% better than state of the art

Buck 
converter 
hardware 
prototype

Determined optimal decoupling capacitor size given 
load current and output capacitance of the device:
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Commutation loop inductance is 
critical to switching performance. 
Advanced layout techniques can be 
utilized to reduce this inductance.

Interleaved hybrid decoupling 
capacitor loops with electrically 
thin vertical bulk capacitor loop

For many applications, transistors 
with large through-hole packages 
are used, due to their high power 
handling capability. In this work, a 
small surface-mount gallium-
nitride transistor is added to 
improve switching performance. 
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