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Power GaN

The perspective of a European supplier
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We are creators and makers of technology

$16.1 billion revenues
in 2022

m Over 50,000 employees
of which 9,000+ in R&D

. Over 80 sales & marketing
vmy offices serving over 200,000
B~ customers across the globe
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H sites

. e S
B J:
O

Signatory of the United Nations Global Compact (UNGC)
Member of the Responsible Business Alliance (RBA)

As of December 31, 2022
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New generation of Power Semi-Conductors
Supporting Energy transition to a net zero-economy*

CEM members’ annual energy transition investment

CEM members’ annual energy transition investment
Energy transition investment ($bn)
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Source: BloombergNEF. Note: “Other EU” refers to activity in EU nations other than Denmark, Finland, France, Germany, Italy, Netherlands, Poland, Source: BloombergNEF, Marklines. Note: EVs are electric vehicles, CCS refers to carbon capture and storage.

Portugal. Spain and Sweden.

Fossil Energy Renewable Energy Energy Handling

=  Generation
‘ =  Conversion

=  Distribution * bglanc?ng the amount of carb_on
emitted into the atmosphere with
2020 " Storage the carbon removed from it

"_I Energy sources and uses are being electrified with new material for Power Semi-Conductors
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GaN enables smaller and super efficient topologies

b o1mw « Higher frequencies allowed, less
Higher power is achieved through modular | ST Manufacturing St and GaN Coss, better time management in
deployment or paralleling devices strategy - ‘ Z\_/S with GaN _

100 kW ‘T“‘ * Higher Power density
v L_rll—J » Higher efficiency with same BOM
SiC MOSFET*™ ~meaffy
10 kW 1
% 1 kW SHGBT + CCM Totem Pole can only be done
- with SiC and GaN
g 300mm « Higher power density
° . . . . . .
;_ 100 W 200mm GaN i Higher efficiency with lower BOM
7] m Transistor
‘E 10W
@ m m * 3-Level becomes bidirectional with
3-Level / HB (SiC) SiC and GaN
1W like Vienna topologies . .
« Higher frequencies allowed
1Hz 10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz 10 MHz (48 kHz+ vs. Typ. < 20 kH2))
= %J e « Higher efficiency with same or
> 8 TLl&L J lower BOM
Operating frequency
Better FOMs Use of efficient architecture
986 <SB &) Z
<>
Power UPS ® Industrial OBC,
supply Solar Inverter  Motors  EV Charger  Traction DC-DC
] ]
50-60% 3-5x 20% 70-80% reduced/smaller size
lower losses Frequency Reduced with an average weight
"l Total Cost of reduction of 50%
life.augmented Increased Power Efficiency ownership (TCO)




» Intrinsic Total lonizing Dose (TID) Robustness

* Wide band Gap characterisrics GaN 3.4 Volts vs 1.1 Volts for Si solutions)

» Good Intrinsic Robustness to Single Event Effect (SEE)
Depends on technology
up to 350V for 650 V GaN transistor

» Higher Thermal Operation
* GaN material allow lower derating
+ Still package dependent
+ ST Power GaN specify max 150°C

» Robust Supply Chain & Low Cost

« ST European suply chain

a7

life.augmented

GaN/Si for Space Industry

Ohmic contact

Two-
Dimensional
Electron Gas

(2DEG)

Schottky
Ohmic contact

} 20-30 nm

1-3
um

Transition layers

Substrate

Work in progress to be planned with Partners to evaluate our ST Power GaN solutions



Product Plan

650V G-HEMT

Seies | Sawemee | TseEeeriaswcttes | mece | e,
Samples PowerFLAT 5x6 HV PowerS0O-20
Ip

Rps Coss Qa

[A]l  teImQ  [pF]  [nC]
SGT440R65AL 5 290 12.7 0.86 PowerFLAT 5x6 Q422
SGT190R65BL TBD 150 TBD TBD PowerFLAT 5x6 Q423
SGT120R65AL 15 75 45 3 PowerFLAT 5x6 Q422
SGT65R65AL 30 42 80 6 PowerFLAT 5x6 Q422
SGT65RE5AKT 30 42 80 6 LFPAK 12x12 TSC Q223
SGT40R65ALD 40 30 130 9.3 PowerFLAT 8x8 DSC Q123
SGT40R65APT 40 30 TBD TBD PowerS0-20 Q223
SGT40R65AKT 40 30 130 9.3 LFPAK 12x12 TSC Q223
SGT20R65AKT 40 14 258 23 LFPAK 12x12 TSC Q223

100 V G-HEMT
W wpmemal o o pR e DirectGaN™ LFPAK 12x12
SGT1D5R10ALD 90 12115 25 TBD TBD TBD TBD TSC/BSC
5x6 Form factor

SGT2D2R10Ax 90 1.8/2.2 760 21 TBD TBD Q223
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Filiere industrielle Européenne GaN-Si 200mm

A +in

Smart GaN

Gallium Nitride

Gallium Nitride
Former EXAGAN (GaNEpi)

i i life. ted
Internal 200 mm line GaN Epi center tech. ife.augmente
excellence

Volume production 2023 - 200mm GaN epitaxy ( 100V,

650 V, 900 V)

Toulouse

Technology/Reliability/
Manufacturing

Gallium Nitride & Silicon Carbide

Catania

Marketing/ Design/Technology/
Application/Reliability/
Packaging/

Manufacturing for RF

Former EXAGAN (GaN)
GaN Global Apps. Center of Excellence
EMEA Tech. support ( SiC & GaN )
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Our technology
starts with You

({mﬁ Find out more at www.st.com

© STMicroelectronics - All rights reserved.

ST logo is a trademark or a registered trademark of STMicroelectronics International NV or its affiliates in the EU and/or other countries. ‘
For additional information about ST trademarks, please refer to www.st. com/trademarks.
All other product or service names are the property of their respective owners.
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