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Power Semi Market Size

CAGR 5.5% USS$ B
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EV Power Semi Market Size

CAGR 23%

2018 2019E 2020E 2021E 2022E 2023E

B EV Power Semi

Source: YOLE and Bernstein
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Converters
DC/DC converter LV-HV

Main Inverter
(+Boost Converter Option)

Generator

OBC

Source: YOLE

LV, DC/DC
Battery Converter

H.V.
Battery

Main
Boost
Inverter
Converter

6 MOSFETs: 1.5 -4 KW

6 MOSFETs: 1.5-4 KW

High-end BEV

6 LV MOSFETs:
5-20 KW

6 IGBTs(+2IGBTs):
40 — 120 KW

6 IGBTs:
60 — 150KW

6 or 12 IGBTs:
250 — 600 KW

6 IGBTs: 20/50 KW

6 MOSFETs: 1.8 — 7.2 KW

6 IGBTs: 10 — 20 KW
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Source: YOLE
*Power IC not included
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Fabless SUBSTRATE + EPI FEOL MEOL BEOL
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Sinopower
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Source: Psi

Output: increasing 3X,
CAGR: 20%

Expending Thin Wafer
Process category:

FSM, BGBM, CP

Wafer Thickness:
250um =@ 50um Taiko

Tier 1 customer, Auto
graded validated

T
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Yield
is the most basic thing e
quality
Roadmaps & IP
tracking mass lead to the future
production
Leading
Market share technologies

. with IP roadmap
means competiveness

con International Corp
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Fabless SUBSTRATE + EPI FEOL MEOL BEOL

WAFER WORKS
GlobalWafers

Episil-Precision
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* Field Stop Trench is

Output (k wafer) the main stream IGBT

4 NPT process
Emitter Gate FS Planar FS Trench
FH‘** LG e *  Wafer Thickness down
mitter
- LN from 250um (PT/NPT)
+ .
P-base to 50um Taiko (FS)
N-
N- ” V4
* 6”/8” wafer stay now
............. N
e X (um) E— but 12” wafer
Collector Collector Collector Collector d ev eI opin g by | ea dln g
FS IGBT
_PT IGBT NPT IGBT  ms— IDM
~ IGBT Thickness 300 pm 200 pm 100 pm
22 >
I 1988 2000 2010 2015 2020
Source: Yole
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Implanter/Anneal

are high capital loads High capital
investment

Yield & Quality

need one level up

Volume ultra
thin wafer
production

Sophisticated
thin wafer

Taiko Thin Wafer orocess
is a must for FS IGBT Integration

licon International Corp
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SiC/IGBT ASP °
A

In 2019, SiC is about 5X more expensive for
automotive chips

——

Break even zone for BEV o

l >
2019

Source: YOLE

Low SiC EPI yield rate
due to SiC crystal
wafer

Major demand comes
from EV for lower pack
size and high power
efficiency

4” /6” wafer stay now
but 8” wafer
developing by leading
IDM

&

licon International Corp
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Low SiC Crystal/EPI
Defect?

Cost cross over?

BGBM needed? Productivity

con International Corp i
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* Reclaim / Film Wafer

FEOL MEOL BEOL

IC Manufacturing Thin Wafer Integration Module Packaging

e Power Discrete

Thin WLCSP * MEMS Sensor

* Front side circuit printed wafers

MEMS
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( ® Fab-1 expansion
e 2nd sjte in Taiwan
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-
e FSM / BGBM
e Oversea

e WLCSP
® Reclaim

Capacity

.

Technology

Automation

* Bio-sensor
* MEMS

Ve

e Auto transport
e A-LOT
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“We Design Roadmap to Meet Customer’s Need”

Silicon International Corp
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Packing technology

Metrology technology
Etching technology
Film technology \
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2019-1H

2020-2H
2021-2H
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Power semiconductor will keep growing mainly due to coming EV era

MOSEFT foundry supply chain is getting mature with more IDM outsourcing
IGBT foundry will follow MOSEFT model once BGBM MEOL is ready

SiC is a must but complementary technology to silicon, however cost is a barrier

PSI as the power semi innovator for thin technology will participate with our roadmap
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Thinner 1s Better
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