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Moore’s Law Revival

Generation 3
Higher Frequency
Gen 2 Launched September 2013
2010-2013

40V - 200V

Generation 4
2 X Performance Improvement

l Launched June 2014
's Half Bridge ICs

September 2014

High Voltage

Generation 5 September 2014

~December 2014
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Reliability
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High Temp Reverse Bias (HTRB)

o . Results Duration
Part Number Stress Vps (V) Temperature (°C) Sample Size (# of fails) (Hrs)

EPC2001 80 150 207 0 500
EPC2001 80 150 144 0 168
EPC2001 80 150 80 0 1000
EPC2001 80 125 96 0 168
EPC2001 100 125 45 0 1000
EPC2016 80 150 239 0 500
EPC2016 100 150 80 0 168

e QOver 0.5 million accumulated device hours of reliability testing without

failure across 891 devices.
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100 V HTRB Acceleration

FIT Rate vs Vs and Temperature
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HTGB Acceleration

FIT Ratevs V
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High Temp Gate Bias (HTGB)

Part Number Stress Vgs (V)

Temperature (°C)

Sample Size | Results (# of fails) | Duration (Hrs)

EPC2001 5 150 48 0 168
EPC2001 5 125 167 0 168
EPC2001 5 150 192 0 500
EPC2001 5 150 125 0 1000
EPC2014 5 150 48 0 500
EPC2015 5 125 96 0 168
EPC2015 5 150 50 0 1000
EPC2001 5.5 150 48 0 168
EPC2001 5.5 150 208 0 500
EPC2016 5.5 150 80 0 168
EPC2016 5.5 150 80 0 500
EPC2001 5.75 150 96 0 168
EPC2001 5.75 125 32 0 168
EPC2001 5.75 125 48 0 181
EPC2001 5.75 125 64 0 200
EPC2001 5.75 150 240 0 500
EPC2001 5.75 125 32 0 500
EPC2016 5.75 90 32 0 200
EPC2016 5.75 150 32 0 350
EPC2016 5.75 150 240 0 500
EPC2019 5.75 150 160 0 168
EPC2001 6 125 24 0 181
EPC2001 6 150 32 0 200
EPC2001 6 150 80 0 437
EPC2001 6 150 32 0 500
EPC2001 6 125 32 0 500
EPC2016 6 90 32 0 200
EPC2016 6 150 32 0 350
EPC2001 6.3 150 32 0 200
EPC2016 6.3 150 32 0 200
EPC2016 6.3 90 32 0 200
EPC2016 6.6 150 32 0 200

EPC - The Leader in GaN

e Ofailin over 0.97 million
accumulated device
hours of HTGB reliability
testing greater than 5V.

e Ofailin over 0.6 million
accumulated device
hours of HTGB reliability
testing greater than
5.5V.
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Hard Switching Buck Converter

EPC - The Leaderin GaN Darnell Energy Summit 2014 WWW.epc-C0.com




Low Voltage Buck Converter
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Higher Voltage Performance
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GaN Integration

Generation 2/4 Generation 4
Discrete HB Monolithic 4:1 HB

, lSR
T

- Synchronous
Top Switch (T) Rectifier (SR) 33 % die size reduction
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Monolithic Half Bridge

90
88
86
84
82
80
/8

Efficiency (%)

76
74
72
70

,I:::':a.-o..-. I
PtV Sso ~e .
] / ‘~,~ ‘0-§~
,’ ’. .‘..o.oocooo’..... \' ~.
l ’. ..' . L4 °* ._'_'_'Tr"’f.-.n o.o...‘. Ce LY
‘ / .. o® ‘...'. ........‘
I’;. I"— -~ - e
LA s TS . GaN POL
: N.
T 8 | e~ GaNPOL NP i
¢ f »  wiGen4 —wrGpnd
‘ / Mannlithic HR Discrete Transistors
f ” 33 % die size reduction
&
®
) ——=f =2 MHZ =zzzree foy=3 MHz = = f_,=4 MHz I
2 6 10 14 18 22 26 30 34 38 42

Output Current (A)

EPC - The Leader in GaN

Vi =12 V Vg r=1.2 V L=100 nH
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Wireless Power

The global wireless charging market is estimated to grow to
$10B by 2018, a CAGR of 42.6%.
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Z\/S Class-D Power Amplifier
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Device Comparison
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Peak Performance Results

Variable Supply Voltage
Fixed DC Load Resistance
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Envelope Tracking

Battery or DC/DC HF ET DC/DC ET Signal

Converter W/OET With ET Converter

RFIC H >— PA

PA —H RFIC

Reference: Nujira.com website
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Very High Frequency eGaN FETs

EPC8004
eGaN FET

EPC2014
eGaN FET
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Efficiency Results

42V, to 20 V,,; 10 MHz
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Switching Waveforms

10 MHz switching, no load, large dead-time 10V/div, 100mA/div, 10ns/div

Expected commutation based on
eGaN FET Cy

. Switch-node
voltage

Actual commutation baseél on total
Bootstrap Qg Coss— including IC capacitance
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Improving HF Performance
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Other Key Applications

e LiDAR

e High Resolution MRI Imaging

e Network and Server Power Supplies
e AC Adapters

e Class-D Audio

e Energy Efficient Lighting

e Robotics
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Summary

 GaNis a technology that, for the first time in 60
years, can both outperform and can be cost
competitive with silicon devices.

* Improved gate driver ICs will greatly increase
multi-megahertz system efficiencies.

* GaN technology is enabling whole new
applications that will impact our daily lives and
expand the overall market for semiconductors.
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The end of the road
for silicon

is the beginning of
the eGaN FET

Jjourney!
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