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Why Gallium Nitride?

« Enhancement-Mode devices available
(eGaN® FETs)

* Rps(on) Per unit area much smaller than
silicon power MOSFET

* Much faster switching
¢ Very low CapaCItanCG (CG, ClSS’ COSS)
* No parasitic PN junction body (Qrg=0)
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eGaN® FET Structure
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Flip Chip Assembly
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Hard Switched Converters
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Example: Buck Converter
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Buck Converter Parasitics
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Packaging Evolution
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Layout Impact on Efficiency

Experimental Efficiency
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Peak Voltage Comparison
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Envelope Tracking
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RF Transmission
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Effectof ET
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Linear-Assisted Buck ET
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Efficiency
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4AMHz Loss Breakdown

Top eGaN FET
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Resonant Converters
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Resonant Converter
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Ref: Y.Ren, M. Xu, J. Sun, and F. C. Lee, “A family of high power density unregulated bus converters,” IEEE Trans. Power Electron., vol. 20, no. 5, pp. 1045-1054, Sep. 2005.
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eGaN® FET vs MOSFET
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Duty Cycle Comparison
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Efficiency Comparison
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Loss Breakdown

Power Loss
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Wireless Power
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Wireless Power
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Wireless Power
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Wireless Power
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Efficiency Comparison
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Loss Breakdown
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Summary

 eGaN FETs operate efficiently in multi-
megahertz envelope tracking systems which
can reduce transmit power by 50%.

 eGaN FETs reduce power losses by 25% or
more in 1.2 MHz resonant DC-DC converters.

 eGaN FETs reduce power losses by 25% in
6.7/8 MHz wireless power transmission
systems.

* You can always improve efficiency with eGaN

FETS!
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The end of the road
for silicon.....

is the beginning of
the eGaN FET
Journey!
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