Figure 1: Power SIC patent landscape
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Source: Power SiC: MOSFETs, SBD and Modules 2019- Patent Landscape Analysis 2019, Knowmade




Figure 3: Foundry Fab facilities of Episil, Taiwan
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Figure 2: Synchronised SIC Value Chain

Link0* Link 1 Link 2 Link 3 Link 4 Link 5 Link 6
. : : Packaging Electronic Operators
SiC Substrate Device Design & Assembly Power System Manufacturers & Integrators

*Link O: SiC Substrates are predominantly based in the USA, and India has no current capability on availability and technology.
This Link is therefore not included in the scope of SiC Ecosystem.



Figure 4: SIC diode Product Chart
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Non exhaustive list / All business models are detailed and analysed in the report

Source: Power SiC: Material Devices, Modules and Applications Report, Yole Development, 2017



Figure 5: Full SIC Module Examples.
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AlSiC baseplate and Si;N, AMB
insulator, enhancing ruggedness with
respect to thermal cycling
Wolfspeed:
1200V, 120A, 13 mQ .
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Mitsubishi Electrics

* Incorporates SiC MOSFET
with current sensor and
built-in drive circuit and
protection functions

Fuji Electric: 1200V, 35A/50A/75A Panasonic + SanRex:
1700V, 25A, 35A, 50A 1200V/150A

Source: Power SiC: Material Devices, Modules and Applications Report, Yole Development, 2017



Figure 6: Wolfspeed's Gen3 SIC MOSFETs enabling efficiency in
four key areas

On-Board Battery Charger
Efficiently converts the external AC into DC
to charge the battery,

On-Board DC/DC Converter

Converts the on-board battery voltage into a
clean ~12VDC bus to power on-board
equipment

EV Powertrain
The inverter, electric motor, and its mechanical
attachment to the driveline.

Off-Board DC Fast Charger
The key to unlocking rapid, global EV adoption: DC fast charge stations will
allow rapid recharging of electric vehicles

Source: http://qgo.wolfspeed.com/evs
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Figure 7. Zero Emission Venture (ZEV), Taiwan — Electric
Vehicle operator
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Figure 8: Proterra E- Bus, USA, Silicon Carbide driven
Electric Bus (IPTS)
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Figure 9: Silicon Carbide (SIC) — Route from Taiwan to India

Taiwan China
Technology Investment
Transfer
India
Land, Labour
&
Manufacturing
Domestic Export Sales

Demand (Incl. China)



Figure 10: Roadmap for operationalising the SIC Value chain
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Link 0* SiC Substrate *No capability and availability of SiC Substrate in India. Sourcing will happen from USA via Taiwan
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