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Applications of Silicon Carbide
SiC can be used in applications across Autos, Industrials, Renewables etc._

SiC will be used in the main inverter (main source of power semi
contentin an EV) for longer range, lower weight, smaller battery
and less insulation

Positive payoff in premium EVs with bigger batteries (bigger
impact and more able to absorb costs): premium cars to adopt
SiC in 2020+ mass market 2025+

Infineon awarded the first design win with its [Hybrid drive SiC]):
ramp up in 2020; STM providing SiC for Tesla Model 3 inverter

Per Infineon, onboard chargers will be the first application for SiC
inside a car

Infineon is rampingits SiC diode design win in an on-board charger
this year:; its first design win with a discrete SiC trench MOSFET to
rampup in 2019

Usage of SiC helps in reducing charging times; also saves costs
related to space

Higher energy efficiency of chargers for SiC (350kwW vs 150kw)
T uces charging time (from 16mins to 7mins, respectively)
Governmenis support shift to EV/PHEV to achieve carbon goals
driving SiC TAM

SiC cosi/benefit has reached a tipping point for broad adoption
in solar inverters (form factor cost benefit): Infineon
collaborating with SMA

Backed by strong demand in China and Asia;:; per Rohm, 2 SiC
inverters used for 650V/1200V SiC-SBD and 47 for 650VvV/1200V
MOS

SiC can be used for generating SOHZ frequency in wind turbine
(Si based IGBT is used currently)

Rohm believes that using SiC for the power supply for datacenters
suggests further potential to reduce costs in relation to cooling
systems

Rohm also stated that 2 SiC modules can be used for 650V SiC-SBD
and 4-6 for 650V MOS

We see future growth in factory automation (drives/belis/etc.); 2-14
SiC modules expected for 650V/ 1200V SiC-SBD: 1-12 for
650V/1200V/1700V MOSFET

Industrial power semis generally have 1,200V SiC and next voltage
class will be 1. 700V —requires better performance (scope for SiC
adoption)

Rohm believes SiC may be used in 5G MHz switching. though
GaN-on-SiC could be more relevant than SiC (i.e. for base station
power amplifier)
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2019-2025 power SiC market forecast split GaNonSi =38 - RIREE

by application

(Source: Power SiC: Matenals, Devices and Applications 2020 report, Yole Développement, 2020) Sic %E - %I’J$
@® xEV (main inverter+OBC+DC/DC ¢ rter)
@ Photovolatics + energy storage syslems
’ _ 2025 TR Si <300V
@ Rail \ $2,562M
® Motor drive 7 $1,553M > ~
S P GaN 300V~600V

® Others (wind, defense, R&D etc.)

2019 Bl SiC >600V
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CAGR;019.2025%
+30%
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Crucible/Insulation Design
Source Powder Mixing
Source Powder Loading
Synthesis Recipe

SiC Powder Post-Process

tTERkEREE

Holder Treatment

Final Cleanup

T o

SiC Powder Loading

Synthesis Recipe

Micro-Pipe Closure

BHGEIEA

Ingot Loading

Graphite-Felt Arrangement

a7/ 1EE

Crystal Orientation

Surface Grinding
Cylindrical Grinding
Major/Minor Flat
Multiple Wire Slicing
Chamfering
Rough/Fine Grinding
CMP

Cleaning & Packaging

Paragon Technologies

E=:1‘Elﬂ§ﬂ?3‘i 20



EE:' 818 o1

on Technologies



2023F =B RE

NBA TR A BRI L B A -
. BEW - EEBERDESEDTHNBRENE -
. RISEEESGIBE T HE A B IR R AR AR -

= EmEMQ
. NBMIEMIZEmIIREEZFEEGFTTE -
. MIMREREMSEXRAREENEREARE
. MWEWSIO)GEEEERZEHEEmRE -

«  XflEE
. HERPHERGSENMGERONRESINREY) -

. HBEPHEIRZSAINGEPVDEIRETIS -
. M(EWSIOERRXINERIZEEERET -




TRUE PARTNER
FOR A
BRIGHTER

§x;A ZIAAtE MFBEE
& &8 :(03)396-3518
E- ma|I mingi@pttech.com.tw

DR o 0 7 12

Paragon Technologies



