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Why Gallium Nitride?

Smaller Die Sizes
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Why Gallium Nitride?

Better Figure of Merit

FOM = Rdson x Qg (200V)
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eGaN FET Structure

AlGaN Electron Generating Layer

Dielectric

Two Dimensional
Electron Gas (2DEG)

Aluminum Nitride
Isolation Layer
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eGaN FET Structure

Top Layer Insulation

Interlayer Insulation

Interlayer Insulation
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Flip Chip Assembly
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Breaking Down the Barriers

Does it enable significant new capabilities?
S it easy to use?
s it VERY cost effective to the user?

s it reliable?
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Breaking Down the Barriers

e Does it enable significant new capabilities?
e |siteasytouse?
e |sit VERY cost effective to the user?

e |sitreliable?
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Buck Converter

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

- - 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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Efficiency at 1 MHz
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Isolated Full Bridge Converter

Advantage:

* Isolation and high power

density at high power
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Isolated Full Bridge Converter

Efficiency comparison @ 12 Vgt

eGaN FET @ 333 kHz vs MOSFET @ 250 kHz
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High Frequency Capabilities

EPC1012 Maximum Gain Vs Frequency
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High Frequency Capabilities

EPC1012,Vds = 80V, 500MHz

Gain [dB] Measured
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Radiation Tolerance

EPC1015 Threshold Voltage
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Breaking Down the Barriers

e Does it enable significant new capabilities?
e |siteasytouse?
e |sit VERY cost effective to the user?

e |sitreliable?
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Is it easy to use?

It’s just like a MOSFET
except for TWO things

(1)
The high frequency capability makes circuits
using eGaN FETs sensitive to layout
(2)
eGaN FETs have a lower maximum gate voltage
than power MOSFETs




Integrated Gate Driver Solution
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Breaking Down the Barriers

e Does it enable significant new capabilities?
e |siteasytouse?
e |s it VERY cost effective to the user?

e |sitreliable?
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Silicon Vs eGaN Wafer Costs

Starting Material same same
Epi Growth higher ~same?
Wafer Fab same lower
Test same same
Assembly lower lower
OVERALL higher lower!
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Breaking Down the Barriers

Does it enable significant new capabilities?

s it easy to use?

Is it VERY cost effective to the user?

Is it reliable?
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Reliability Key Issues

* Current Collapse
 Temperature Cycling and Humidity Sensitivity
* Operating Life




Reliability Key Issues

* Current Collapse




No Current Collapse
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Reliability Key Issues

 Temperature Cycling and Humidity Sensitivity
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Reliability Key Issues

* Operating Life




Normalized Efficiency

Operating Life

EPC9002 Efficiency after Op Life Test at 85°C
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Beyond 600 Volts

2012
1000.00
2011 250 O 400mo o
% 2009 E A
100 mQ 7
= 100.00 semm & || o0 mo o
o PQFN 8x8mm PQFN
a )5 @ PQFN
o
©
10.00
et 7 ®
& 4% A
Package
1.00

0 200 400 600 800 1000 1200 1400

Rated VDSS(MAX)

Y N
ECCE /044 31

IEEE ENERGY CONVERSION CONGRESS & EXPOSITION
PHOENIX, ARIZONA | SEPTEMBER 17-22, 2011



Beyond Discrete Devices

Dri\{er On Board
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Is eGaN a Displacement Technology?

 Many new applications are enabled due to
quantum leap in frequency capability

* Devices are easy to use because they are
similar to a power MOSFETs and
commercial IC drivers are available

* The technology will soon be lower cost-
per-function than silicon.

» Reliablility testing shows that parts are
capable in commercial applications.




The end of the road
for silicon

is the beginning of
the eGaN FET
Journey!




