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Overview of eGaN FET Technology
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eGaN FET Structure

AlGaN Electron Generating Layer

Dielectric

Two Dimensional
Electron Gas (2DEG)
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eGaN FET Structure

Top Layer Insulation
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Interlayer Insulation

Interlayer Insulation

AlGaN Strain Layer Semi Insulating GaN (uGaN)

AN Isolation Layer

SILICON SUBSTRATE
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Flip Chip Assembly

HEATSINK

SILICON

Active GaN Device Region
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The Opportunity to Improve DC-DC
Efficiency
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Topologies Explored

Full Bridge Isolated Converter

Buck Converter
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Buck Converter

Advantage: | 1\ et
* High power density o
and high efficiency oo o
- - L

Figure 7 - Buck comerter with on input voltage of 48 VOC and output voltege of 1.2 V0T
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Efficiency vs Frequency
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Buck Size Comparison

EFFICIENT POWER CONVERSION
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A 24V-1.2V Buck converter was built with both with
eGaN FETs and state-of-the-art silicon power MOSFETs
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Buck Size Comparison

EFFICIENT POWER CONVERSION
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Buck Size Comparison

EFFICIENT POWER CONVERSION
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121 mm?

A 24V-1.2V Buck converter with eGaN FETs is 50%
smaller and has 30% less power losses at 800 kHz.
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Isolated Full Bridge Converter

Advantage:

* Isolation and high power 12V

density at high power 125\\,\,
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Isolated Full Bridge Converter

Efficiency comparison @ 12 V¢

eGaN FET @ 333 kHz vs MOSFET @ 250 kHz
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Isolated Full Bridge Converter

EFFICIENT POWER CONVERSION

EPC - The Leader in eGaN® FETs Darnell Power Forum 2011 WWWw.epc-Co.com



PoE-PSE Full Bridge Converter
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PoE-PSE Full Bridge Converter
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EFFICIENT POWER CONVERSION

PoE-PSE Full Bridge Converter
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Integrated Gate Driver Solution
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LM5113 from National Semiconductor
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Paralleling eGaN FETs
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Paralleling eGaN FETs

Paralleling Configurations
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Parallel eGaN FET Buck Converter

Efficiency at 1 MHz
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EPC Product Plans
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Beyond 600 Volts
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EPC’s eGaN FET products will extend to 600V in 2011 and to
900V and 1200V in 2012 if there is adequate customer interest
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Beyond Discrete Devices

Dri\{er On Board
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Discrete FET with Driver
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Conclusions

« eGaN® FETs improve system efficiency.

« eGaN FETs are more efficient than the
best power MOSFETSs for the most
common topologies

« eGaN FETs can be used efficiently in
parallel

 eGaN technology will allow even higher
power density and cost reductions
through higher levels of integration.
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The end of the road
for silicon

is the beginning of
the eGaN FET
Journey!




