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Y2021 Revenue Growth Rate(USS)

win semi [N =~

GaAs Device Market 5%(E)
worldwide semi | 2=
0% 504 109% 15% 20% 25% 309%
Revenue(USSM 10,000,000
H WIN Semi
8.104 100,000
_ 845 10,000
11 GaAs Device Market 949 1,000
# Worldwide Semi 100
10
1

Y2020 Y2021

Source : (1) GaAs Market Estimation, Strategy Analytics, July 2021
(2) Worldwide Semiconductor Revenue, Gartner, Apr. 2021 and Jan.2022
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Merchant RF GaAs MMIC Revenue for Cellular Terminals

= LTE w5G = GGE = W-CDMA = CDMA
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® Wi-Fi 6&6E new freq. band and penetration rate growth

* More than 3.5 billion Wi-Fi 6 product shipments in 2022, growing
to 79% of product shipments. (IDC)

* Wi-Fi 6E(6-7 GHz) needs superior freq. & high linearity
performance which is a challenge to semiconductor.

* GaAs’ outstanding characteristics can fulfill the critical requirement
of 6E.

Wi-Fi 6 Wi-Fi 6E

BT
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* More than 3.5 billion Wi-Fi 6 product shipments in 2022, growing to 79% of
product shipments

* Nearly 20% of all Wi-Fi 6 device shipments will support 6 GHz by 2022
5.2 billion Wi-Fi 6 product shipments by 2025, 41% of which will be Wi-Fi 6E

. Wi-Fi 6 shipment forecast

4.5
4

. Wi-Fi 6E
3

2 CERTIFIED
15 certification stars

Billions

1
0.5

0
2018 2019 2020 2021 2022 2023 2024
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® Wi-Fi 7: Expect more complex modulation, wider
bandwidth and higher frequency.

* GaAs shows higher linearity (1K to 4K QAM) &
operation freq. for complex modulation.

* More MIMO requirements (from 8x8 to 16x16)

® WIN is developing advanced HBT for Wi-Fi 7.
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REZZERHIE

‘ % uﬂll_'ﬁi% iﬁaﬁ j( ~December 21, 2021 MarketsandMarkets
— The SATCOM on the move market is projected to grow from USS 17.7 billion
in 2021 to USD 42.8 billion by 2026, at a CAGR of 19.3%.

‘ %ﬁ Hg{% ﬁ‘ﬂblj iﬁaﬁ Z]I] ~December 6, 2021 NSR Report

— The space data volumes are expected to increase 14x, and it will reach
more than 500 exabytes of information from 2020 to 2030.
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® Structure-Light continuously be used for facial
recognition.

® ToF for more 3D sensing applications will keep growing.
« LiDAR at rear side of smartphone

- AR/VR Metaverse

* Proximity sensor

« (Camera Focus assistant

Secure face authentication behind OLED

for unlock and mobile payment
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2021-2026 VCSEL market overview

(Source: VCSELs - Technology and Market Trends 202 | report, Yole Développement, 202 1)

. CAGR2|_16:
@ Mobile and consumer 2026 el = TS e 30.4%
: ~
@ Telecom and infrastructure $2.4B 7 $57M N
. [Industrial ‘ ’d CAGR.. s A CAGR 3.,
17.1%
) Defense 121.9%
® Medical
_ Automotive and mobility $566M CAGR .2,
6.3CO
CAGR,;, 5 5.6% |
2021 $1.7B
$1.2B CAGR,, ;¢ 16.4%
CAGR2|_26:
13.6% -
N\YOLE
yDe’veloppement © 2021 | www.yole.fr - www.i-micronews .com
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B ToF for LiDAR applications will keep growing.

« High-power infrared VCSEL is in production for
automotive applications. (in-vehicle sensing device

DMS/OMSE §f K SR 5 BZ 12 % 47)

« 150-200m Long Range LiDAR for robotaxis and passenger
cars is in Pilot stage.

- AGV (Automated Guided VehicleZE# # A HFZEEE) is in
Pilot stage.

AGVs use tape wires, markings, e > ,1"—#1‘1" ‘&-‘L 'm

magnetic Spot, lasers, N L!'y-— = - ™ 270m
geoguidance, or vision guidance 'P-‘: ‘ - = ﬂ?

>> to navigate g Lo - 225m
b ’

> - l‘\ ,§1|‘ .‘"!‘ f fasnms
e A

B S " p 135m

_'-~ “ ! i [Q‘ 4 L 90 m

- "’/ i
- J 'J i 45 m
N = W 1m
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LiDAR Market Fast Growtg /
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Periodic Table

eon TR i
C [N o)
Si (P ) s

I— e - .
! -__fgture Compound Semi. Ge ® o
Output power Sso
I e N Sn /" Sh Te
k--~ . . \
N Power conversion on vehicles \ N ;
1000 w-—l ————— - - §~ \\ GaAs GaN * InP

SiC \ \

L GaN HEMT AN 3 le— 1550 ~ 850nm —>|
100 W — N . \“ Amplifie\"s for wireless base stations
N \ \ SWIR
\ 3 \ LiDAR Datacom
10 W— : 2 . Optical communication integrated circuit
Si LDMOS I GaAs pHEMTA HBT THz wireles}/imaging
] \
/ \
TW— / InP HEMT & J_BT
’/
L ————— i
Si CMOS SiGe HBT . .
| ! | : | B Operating frequency — 22 >
1GHz 10 GHz 100 GHz 1000 GHz 1PHz

CPU - Application processors

High speed, Light emitting, Light absorption, Insulating substrate
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GaN for RF

» To leverage experienced skills, RF specialty and production advantage,
WIN strategically focus on RF GaN market.

» The application market of GaN is about to boom, including satellite, PtP,
and other consumer applications.

» WIN'’s GaN solutions cover DC-40 GHz, which covers most of the

applications. .
80% —

60%
40%

20%

0%
2010 2015 2020 2025

B 6-13GHz [ 15-23GHz 26-42GHz [} eocHz ) 7o80cHz [lw BB D

Source: Ericsson
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Internet Cloud server

—— R

= B - b
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X AR AR A
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(" incustrEnterprise J  Consumerservies 3R EartniSociety )

Infrastructure/Hospital/Factory/City Smartphones/PCs/Telephones Net-zero emissions/Disaster/Education

RF THz Applications
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Q&A

For more information regarding WIN
www.winfoudry.com

For all inquiries, suggestions, and comments
ir@winfoundry.com
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