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Why are you here today ?

A Power semiconductors are a hot topic

A Power devices=solid state physics .. Coe
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Power Semiconductor Market Forecast
2014 2020

Electronics Systems Electronics Systems
: >
$128B CAGR: +2% 31448
Power Inverters Power Inverters
$45 B $65B
CAGR: +6.1%

Semiconductor power Semiconductor power
devices (discrete and ‘ devices (discrete and
modules) " modules)
$1158B CAGR: +6.9% $17.28B
Power Power

wafers | > wafers:
$1.03 B ;,:; CAGR: +4.7% 5135 B .’:"‘

Figure 1 Power electronics CAGR along the typical value chain’
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What drives the market ?

PV inverter

N N S7B +2.2%
_ EV/HEV

$2.5B +15%

Drivers for inverter

innovation

Sire reduction

Rail traction
53.3B +5.2%

Weight reduction

Wind turbines

Efficiency . 52.7B 2.1%

improvemeant

UPs
SI0B +0.9%

Cost reduction Motor drives

- 515-45 +8%

Depending en
applications

Drivers for application
growth

Increase of CO, emission taxes

Demand and regulations for
clean energy generation

Meed for mass transportation

Meed for efficient trans portation
Regulation on energy efficiency
Data center and data

storage market increase

Utility grid stress increasing due to
the use of clean energy

Figure 2 Growth chances and market drivers for inverters®
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The Hype Cycle for Electronic Technologies

Figure 1. Hype Cycle for Semiconductors and Electronics Technologies, 2016
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As of July 2016

Peak of
Innovation Trough of . Plateau of
Trigger ExLTrI:Et'::iins Disillusionment Slope of Enlightenment Productivity
time -
Years to mainstream adoption: obsolete

Olessthan2years ©2to5years @ 5to10years A morethan 10 years @& before plateau

Source: Gartner (July 2018)
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WBG Market Segmentation by 2020

WBG MARKET SEGMENTATION AS A FUNCTION OF VOLTAGE RANGE
Current status and Yole's vision for 2020*

While SiC is
used for high
voltage
applications,
GaN is
mainly used
for low
voltage.The
600-900V
range will be
the

battdefield.

\YOLE
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Low-Voltage Medium-Voltage

< 6 8 @

High-Voltage

' Based on curremt development status l

Figure 11 Yole’s vision of WBG-applications for 2020 (Source: Yole)
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WBG Segmentation by Power Rating
fineon

Relevant applications
Where does GaN play a role?

Application Future Scenario Power Electronics
4 Fower By application (W)
» HVDC 1G
v HC-supplier ULTRA HIGH PFOWER
v Large drives 100M *-
. HIGH POWER
v Ships
10M
v Locomotives —
- La.rge solar plants o IGBT
v Trams, buses 'E _I
v Eleckric cars -
v On-roof PY L00k -
1 Smiall drives I_
v Alr conditioner 10Kk . MID POWER
» Robotics - . GEIN
» Washing machine 1k
Tutura
» SMPS 100 LOW POWER
» Chargers/Adapters 10 MGSFET _
10 100 1k 10k 100k 1M 14M 100M

Frequancy (HZ)

Figure 15 Relevant applications (Source: Infineon)
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WBG: High Potential for Market Disruption

High Power Motor Drive System Appliance MotorDrive System
s N e B N
Si SiC
Solution Solution Stronger
Greener !
Faster Solution
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