
GaN Devices

Vertical Silicon Power MOSFET Lateral GaN HEMT

• No body diode (reverse conduction due to Vgd > Vgd,th 2V)
• Use antiparallel (schottky) diode or precise dead time

• Significantly faster switching

Designing with GaN

How to GaN: Simplifying Design with DrGaN

• Because of high electric breakdown field
and high electron velocity, GaN devices with
comparable Ron can be significantly smaller
and switch must faster.

• Need very good layout to prevent ringing
from causing overvoltage and device failure.

• More information:

http://potenntial.eecs.utk.edu/About.
php?topic=PowerSemiconductors



GaN Design Issues
1. Reverse conduction mechanism
2. Sensitivity to parasitics
3. Gate robustness
4. Small size > Thermal, soldering

difficult
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Reverse Conduction
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P Shamsi, M Mcdonough, and B Fahimi, “Wide Bandgap Semiconductor Technology: Its impact on the
electrification of the transportation industry” 2013



Bridge Layout

Half Bridge Layout: Example

Lateral Vertical “Optimal”

D. Reusch & J Strydom, “Understanding the Effect of PCB Layout on Circuit Performance in a High Frequency Gallium Nitride
Based Point of Load Converter”



Kelvin Measurement

ZVS Assist Circuits



Remaining Switching Losses
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Idealized Switching Waveforms
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Class E Amplifier

N. O. Sokal, “Class E RF Power Amplifiers,” 2001

Class 2 Inverter

J. M. Rivas, O. Leitermann, Y. Han , A. D. Sagneri, and D. J. Perreault, ” A High Frequency Resonant Inverter Topology
With Low Voltage Stress”, 2008



VHF DC DC Converter

R. C. N. Pilawa Podgurski, A. D. Sagneri, J. M. Rivas, D. I. Anderson and D. J. Perreault, "Very High
Frequency Resonant Boost Converters," 2009


