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MARKET DYNAMICS @
Passenger car market: distribution of cars with LIiDAR (2018-2022)
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MARKET DYNAMICS @
LIDAR market dynamics

106 car models to be
released with LIDAR by
Chinese OEMs in 2023

or soon after. Yy

6+ car models* with
LIDAR to be released
by EU OEMs in 2023

or soon after.

b_; -

3+ car models* with
LIiDAR to be released
by US OEMSs.in 2023 or
\_ soon‘after.

J

There are two
distinct
LiDAR
markets:
China and the

rest of the * For these OEMSs, design
world (RoW). wins are mostly related to
a car platform rather than
a dedicated model.

~N

4+ car models* with
BPOAR to be released
by Japanese and
Korean OEMs in
2023 or soon after. )
[ |

Rest of the world LIDAR ASP: Chinese LIDAR ASP;
~$800-%$1,000 ~$600-$800
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MARKET DYNAMICS
OEM choices: Electrification, automated driving, or both?

Chinese
OEMs have
already made
the EV
transition
allowing
them to

integrate
more
automated
driving
features.

Electrification adoption

@YOLE
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Market-driven

Regulation-driven L driving features, most OEMs have to
Incentive-driven @ Mmake some choices as the transition will

©

China's plan to invest in EV technologies\
started in the early 2000s. Between 2009
and 2022, the government poured over $29
e billion into relevant subsidies and tax
breaks to help local OEMs transition from
ICE to EV. For a decade now, new OEMs
have emerged as pure EV players. After the
EV transition, they are now ready to push
for automated driving. J

European and US OEMs are starting this
transition with incentives and regulations
pushing the transition from ICE to EV. This
means that OEMs will face penalties or be
unable to sell cars if they are not pure EVs.
So, with the development of automated

Time =  be associated with a high development
cost. Few OEMs, like Mercedes, Volvo, and
Cadillac, are developing both features, but

this is limited to high-end vehicles at a
high selling price. /
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MARKET DYNAMICS @
2022 LIiDAR market vs 2023 expectations

Hesai and Robosense could ship 70% of LIDAR implemented in
passenger cars.

~225,000 LIiDARs were shipped in passenger cars in 2022

Innovusion could see its market share decrease as they only
Innovusion partnered with Nio.

Innoviz finally entering the market with BMW in the 7 series.

Cepton and Luminar still not delivering LIiDAR.

~632,000 LIiDARs are expected to be shipped in passenger cars
in 2023

others

1% W @ntinentals
<1%

Thanks to its partnership with Nio, with LIDAR mounted in series,
Innovusion put more than 56,000 units on the road in 2022.

Hesai is directly entering the market in 3@ position thanks to
partnerships with local OEMs.

Livox's market share was 10% in 2022, thanks to the XPeng P5. The
future may not be bright as XPeng chose RoboSense for its
following car models.
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MARKET DYNAMICS @
Overview of PC & LCV and robotaxi markets

@ PCc&LCVLIDAR
@ Robotaxi LIiDAR

$3,920M

) CAGR: 69%
The LIDAR
market for PC
& LCV and 2022 $557M
robotaxis is — .
CAGR: 25%

expected to
reach $4.5B
in 2028 with a
55% CAGR
from 2023.
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LIDAR ECOSYSTEM @
Supply chain for passenger cars* - Focus on China (1/2)
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LIDAR ECOSYSTEM @
Supply chain for passenger cars* - Focus on the rest of the world (2/2)
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LIDAR ECOSYSTEM @
Automotive LIDAR - Chinese landscape
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TECHNOLOGQGY, PROCESS, & COST ANALYSIS @
Examples of LIDAR teardowns
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TECHNOLOGQGY, PROCESS, & COST ANALYSIS @
Teardown of RoboSense’s RS-LIDAR-MT (sample version)

Block diagram

Object to detect
o+ i o
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!
[

! ! 1!
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The RoboSense MI
was the first MEMS-
pbased LIDAR to be
embedded in a car.
The LIDAR also
embeds SiPM as
receivers instead of
the APDs traditionally
used by other
manufacturers.

Optical module with both
emitter and receiver

Xilinx XA Zynq UltraScale+
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TECHNOLOQGY, PROCESS, & COST ANALYSIS @
Teardown analysis leading to cost estimation

InnoVusion &

Valeo

rcoosense

Series version from Mercedes S-
Class

Series version from Nio ET7 Series version on-going

Based on sample version

Part Total ASP

Part Total ASP Part Total ASP
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B Logic/Analog/Power B Logic/Analog/Power
B Passives B Passives

B Discretes B Discretes

| Memory B Memory

B Connectivity

Others: Connectivity Opto-Electronics

Others: Sensor Others: Connectivity
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KEY TAKEAWAYS @

« |In 2022, we are now at a crossroads as passenger cars and robotaxis markets generated almost the same revenue: $169M
for passenger cars and $163M for robotaxis.

« The LIDAR market is taking off:
* 150+ design wins monitored between 2018 and 2025.
« ~120 cars with LIDAR to be released between 2023 and 2025.
« >100 cars will be released by Chinese OEMSs.

» Strong Chinese relations between OEMs and LIDAR suppliers but when we look at the device level, most of the devices
are manufactured by EU or US companies (Tl, NXP, Onsemi, Osram, Xilinx...)

» Local device manufacturers are growing, especially regarding computing and light sources.

G
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THANK YOU FOR YOUR ATTENTION @

If you have any questions, feel free to contact me by
email: pierrick.boulay@yolegroup.com

This presentation was based on the following reports:

LiDAR for \ = Computing and Al

Automotive 2023 for Automotive 2023
} [ t Aarket and Technology report

‘;_; 19":‘5 ‘7_; K.QJLE

LIDAR for automotive Computing and Al for
2023 automotive 2023
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