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Benefits of SiC MOSFETs — Key Benefits

Lower Loss : x1/10
Higher Voltage : x10

Electric Breakdown
Field (V/cm)

Cooling : x3 SiC Wafer
Bandgap (V) <& Thermai
Conductivity

Higher Temp (W/em+°C)

O - °
Operation : x3

Higher Frequency K Higher Temp

: x10 Meiting Endurance : x3

Electron Saturation Point (°C) °

Velocity (x107cm/s)
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silicon carbide (SiC), provides a number of
advantages over silicon for making these
power switching MOSFETSs.

SiC has 10x the breakdown electric field
strength,

3x the bandgap, and enables a wider range
of p- and n-type control required for device
construction.

SiC also has 3x the thermal conductivity,
meaning 3x the cooling capability of silicon.

BERFCE:Ming Su & Mitch Van Ochten: Solving the Challenges of Driving SiC
MOSFETSs
https://www.eetimes.com/solving-the-challenges-of-driving-sic-mosfets/



Benefits of SiC MOSFETs — Key Benefits

Extremely low Switching Losses and
Ultl'a-LOW RDS(OI\)

Good Thermal Performance

Easy to Drive

Very fast and robust intrinsic body diode

R ¢ life.augmented
2022 SinoPac Investment Forum: Trending Industries
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THE WOLFSPEED ADVANTAGE
The only vertically-Integrated Silicon Carbide Manufacturer

‘ GROW SILICON CARBIDE BOULES

‘ SLICE & POLISH WAFERS

‘ GROW EPI & FABRICATE DEVICES

- B PACKAGE DIE

2022 SinoPac Investment Forum: Trending Industries
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Application-UPS

Double Conversion UPS

WHAT: Double Conversion UPS
WHERE: Whenever a reliable grid is necessary
WHY: UPS can be inefficient. Silicon based

switching losses add-up in high power
applications

Silicon Carbide ADVANTAGE:
 38% reduction in system losses

« 42% reduction in passive component COOLER guritn GREENER' T1GHTER TOUSHER | FASTER
volume -
» 35% reduction in passive BOM costs
A-=-HE
GRID AC/DC (PFC) lsgé;\l)TgD : ::{‘::e :
BHIGR:WOLFSPEED
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Application-Solar Power & Energy Storage

Inverters for Solar Power and Energy Storage

WHAT: Silicon Carbide MOSFETs and Diodes

WHERE: Panel array boost converter to provide input
voltage for battery charger and/or power grid
inverter

WHY: Minimize size and weight while increasing
ruggedness for lower installation and maintenance
costs

Silicon Carbide ADVANTAGE: 99.5% efficiency
enables:

e Up to 3X smaller size
10X lighter weight

2022 SinoPac Investment Forum: Trending Industries
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Tesla Model 3 Traction inverter

Tesla Model 3 Invertes
f= -

« A Model 3 has one main inverter that
requires 24 power modules, each of
which based on two Silicon Carbide
MOSFETs.

« These MOSFETs are made by ST
Microelectronics.

« A total of 48 SiC MOSFETs in each
car.

« Tesla Model 3 production consumed
2,950,000 SiC MOSFET modules.

Tesla Model 3 Traction inverter, showing the SiC MOSFET power modules from ST Microelectronics. (Source: Pntpower)
2022 SinoPac Investment Forum: Trending Industries
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SiC REPRESENTS 5% OF THE POWER MARKET VALUE TODAY

By 2027, we expect SiC device revenue to represent more than 20% of the market, with GaN
device revenue comprising more than 7% of the market.

100% SiC power device market size split by application

$1 800M
90%

o CAGR 2017-20%
80%

$1 400M \ I\YULE
0% e

$1 200M
60% \1 0 P
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BSiC "GaN = §ibased
Silicon devices include: Rectifiers, thyristors, bipolar, X-FETs such as MOSFETs and JFETs, IGBTs, and modules and IPMs.

ERIFEE: www.yole.fr | US PSES 2022
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Walfspeed Reports Financial Results for the Fourth Quarter of Fiscal Year 2022
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