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Engineered Substrates

Think the starting material of your device,
NOT as a disk of your needed semiconductor

BUT as an ideal stack of layers that will enable your device to

deliverits best performances.
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Single crystal layer transfer
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Smart Cut™

H+ Implantation
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ownership Nt i
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High substrate,

epitaxy and processing
yield are needed to
reduce device cost

Scalability

Quality

Quality and reliability
issues caused by defects

200 mm time to
market for SiC device
roadmap acceleration

coming from wafer
materials and/or epitaxy

The key challenges
for greater SiC market adoption
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From 4H-SiC Bulk To SmartSic™

—

6" and 200mm
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SmartSiC™: optimum design for a unique value proposition

Current Industry Solution
(single crystal bulk SiC)

SmartSic™

Epi layer (drift)
Conversion buffer i 0.4-0.8uym

o Prime

5
o) : : (v Substrate _ 350um
Ventional SiC sups® Yltra high conductivity S°© H

SiC Device Structure

i

- Smaller size / Higher current rating devices « More ultra-prime substrates available
« Higher manufacturing yield * Pure-play substrate supplier
- Improved local flatness - Fastest path to 200mm transition

Lower $/ device
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Soitec >30-year experience of Smart Cut™ in microelectronics

Smart Cut™process adapted to Silicon Carbide

Donor Wafer Handle Wafer
Prime single crystal SiC Ultra high conductivity polycrystalline SiC MAJOR STAGES OF
Donor wafer Handle wafer ™ :
(Prime single-crystal SiC) (Ultra-high conductivity poly-crystal SiC) SMART CUT FOF SIC
- 1. Starting SiC B Donor wafer: Prime quality SiC

2. Surface prep

3. Implantation
'ﬁ 4. Conductive Bonding _ Conductivity polySiC
- ' Conductive bonding interface
Recei?;lecr , | | - |

Handle wafer: Ultra High

Finishing including polishing & high
temperature anneal to be epi ready

S. Splitting

6. Finishing steps

Donor wafer re-use (>10x) for

new process cycle
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Making the most of high value monocrystaline crystal

PVT-grown 50x SiC wafers/boule
SiC boule

Temp ~2200°C SiC Wafering
time ~14 dayS Conventional SiC substrate

500x SmartSiC™ wafers/boule”

SiC Wafering Smart Cut™

D N Py . ] L]
evice Epi ready SiC layer >70% less COZ emissions

per 6" SiC wafer

Process

Ultra high conductivity pSiC

CVD-deposition
poly-Sic ~4,000t of CO, ¢w,
Temp < 1500°C = : ’ ’
time ~24h Energy savings per 100k 6" wafers
Usual chemistry — vs. current SiC technologies

*with realistic yield
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Resistivity (mChm.cm)

Handle wafer: ultra high conductivity performance -
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SmartSiC™: device validation results (1200V JBS diode)

Forward characteristics of JBS diode
Standart SiC vs SmartSiC™

CALY

TECHNOLOGIES
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Forward voltage (V)
e Wafer level measurement 1ICTM .
e Unthinned 1200V JBS diode Smarts ',C : Forward
current improvement
(>20%) or die shrink
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pSiC better wafer geometry control
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Smart SiC™ continuous improvement

Sica surface defect density Gen1.2 - Spring'22
Surface defect density : 0.1 f cm?

Sica Defect density (deffem®)
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Conclusion

Engineered substrates are an efficient way to bring device performances

For Silicon Carbide the benefits are significant:

- More devices per wafers,
- More energy efficiency,
- Less Carbon Emission.

SmartSiC™ will be manufactured in Soitec HVM fab in Q3 2023.
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Soitec to bring SiC to Silicon standards

- = Bernip3
A 25000 E ,

Bernin 1

2,500m* Bernin 2

. 2,800m?

St
—

-\ -
: Bernin 4

2,500m?

warehouse

Bemnin, Isere, France

Sustainable SiC : The advantages of engineering substrates © Soitec 2022.No copying or distribution permitted.  PAGE 21




ssitec

AUTHOR NAME HERE

THANK YOU

www.soitec.com

] /soitec

W @soitec_FR/ @Soitec_EN
@ /soitec
@soitec_corporate




SOITEC PROPRIETARY

Any unauthorized reproduction, disclosure, or distribution of copies by any person of any portion of this work may be a violation
of Copyright Laws, could result in the awarding of Damages for infringement, and may result in further civil and criminal penalties.

Exclusive property of Soitec. This document contains restricted information: disclosure, redisclosure, dissemination,
redissemination, reproduction or use is limited to persons within Soitec and third parties which receive this document with a need
to know only. Use or reuse, in whole or in part, for any purpose other than which expressly set forth in this document is forbidden.

All rights reserved. Copyright ©2022 SOITEC.

Sustainable SiC : The advantages of engineering substrates © Soitec 2022.No copying or distribution permitted.  PAGE 23




SOITEC PROPRIETARY

Any unauthorized reproduction, disclosure, or distribution of copies by any person of any portion of this
work may be a violation of Copyright Laws, could result in the awarding of Damages for infringement,
and may result in further civil and criminal penalties.

All rights reserved. Copyright ©2022 SOITEC.

Sustainable SiC : The advantages of engineering substrates © Soitec 2022.No copying or distribution permitted.  PAGE 24




