¥

:
y

:

Ty

Wi ¥ !&

—
= BT RS

ST i
i =
T =
e =

% § -

ResearchinChina

www.researchinchina.com

Automotive Millimeter-wave (MMW)

Radar Industry Report, 2022

Dec. 2022




The installations of automotive radars sustain growth, and are expected to reach more

than 24 million units in 2025

Automotive radar research: installations surged by 49.5% year on year in 2021, and by 35.4% in the first nine months of 2022.

1. The installations of automotive radars sustain growth, and are expected to reach more than 24 million units in 2025

In 2021, the installations of radars in new passenger cars in China reached 12.241 million units, jumping by 49.5% from 8.187 million units in 2020; from
January to September 2022, the installations achieved 11.391 million units, a 35.4% surge compared with 8.414 million units in the same period of 2021. As
L2.5 and L2.9 autonomous driving come into real commercial use, the automotive radar market will still gain momentum, with more radars per vehicle. It is
estimated that the installations will be over 24 million units in 2025.
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In 2022, the proportion of multi-radar solutions in vehicle models on offer increases, of

which 3R and 5R solutions grow fastest.

Installation Structure of Radar Solutions in Newly Launched Models in 2021 &

Jan.-Sept. 2022
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Wherein, 3R and 5R solutions
sustained the fastest growth, mainly
because:

(1) Many of the new models launched
in 2022 pack 3R and 5R solutions.
Examples include Audi Q5 e-tron
equipped with a 3R1V solution, and
Xpeng G9 offering two 5R solutions
(5R1V2L/5R1V).

(2) The 2022 new models of some cars
carry upgraded solutions. For example,
the 2022 models of Volvo XC60 pack a
3R1V  solution as a standard
configuration, while the 2021 models
feature a standard configuration of
1R1V and 3R1V is a high configuration;
the 2022 models of BYD Han add the
high configuration of a 5R1V solution
and are equipped with the standard
1R1V solution, also a standard
configuration for the 2021 models.

In 2022, the proportion of multi-radar solutions in vehicle models on offer increases, of

which 3R and 5R solutions grow fastest.

Hardware Solution of Audi Q5 e-tron
360-degree

surround view camera

Multifunctional camera

360-degree
surround view camera

360-degree
surround view
camera

Ultrasonic
radar
360-degree

surround view camera -

Jitrasonic radar

Source: Audi
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Time-to-Market Radar Solutions of Some Passenger Car Models in China

Time-to-Market Radar Solutions of Some Passenger Car Models in China

Model Time to Non-Radar 1R 2R IR 4R 5R
Market Solution Solution Solution Solution Solution Solution
Audi Q5 e- 2022 - - - JR1V -
tron
AITO M7 2022 - - - JR1V -
R1
Xpeng G9 2022 - - - - - §R132L
Volvo 2021 - 1R1V - JR1V -
XC60
2022 . - - JR1V -
BYD Han 2021 - 1R1V - . -
2022 - 1R1V - - - 5R1V

Note: R: radar; V: camera; L: LIDAR
Source: ResearchIinChina
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The new-generation forward radars deliver a detection range up to 300 meters.

From suppliers, it can be seen that in the first nine months of 2022, foreign forward radar companies still played a dominant role, with installations
sweeping over 96% of the total. Suppliers were led by Bosch, Denso, and Continental.

As radar technology keeps iterating, the parameters are also being improved. The latest generation of forward radars launched by suppliers during 2020-
2022 offers a common maximum detection range of 300m, about 50-100m longer than the previous generation.

For example, FLR7, a forward-facing radar launched by Aptiv in 2022, features 4D imaging and a detection range of 300m (50m longer than the previous
generation product). As Aptiv's seventh-generation radar (Gen7), it incorporates air-waveguide antenna technology based on proprietary intellectual
property and a unique design.

Hawkeye Technology, established in 2015 and headquartered in Nanjing, specializes in research and application of 76~81GHz automotive radars for
passenger cars and transportation. FR601 Hawkeye Technology introduced in 2022 delivers a detection range of 300m (70m longer than the previous
generation product), HFOV of 100° and VFOV of 20°, and detects as many as 1,024 targets.

Aptiv Forward-facing Radar FLR7

Source: Aptiv
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Some Forward Radar Suppliers and Comparison of Product Parameters

Some Forward Radar Suppliers and Comparison of Product Parameters

Company Product Name Timeline Product Parameter
Continental ARS540 2020 Detection range: 300m
ARS510 2018 Detection range: 210m
Aptiv FLR7 2022.9 Detection range: 300m
FLR4 2019 Detection range: 250m
Muniu Tech 179 2022.7 Detection range: 350m
K77 2019 Detection range: 200m
Hawkeye FR601 2022 Detection range: 300m

Technology

FR501 2020 Detection range: 230m
Anngic FR-58L 2021 Detection range: 300m
FR-56L 2020 Detection range: 250m

Source: ResearchInChina

“Esaarﬂnlnnlllla www.researchinchina.com report@researchinchina.com 7

www.researchinchina.com



77GHz is the current mainstream of corner radars, and 79GHz is the future trend.

79GHz corner radar well outperforms 77GHz and 24GHz radars. 77GHz radar with limited
bandwidth below 1GHz (76-77GHz) fails to enable high resolution. 79GHz corner radar with
bandwidth of 4GHz (77-81GHz) is a better option in the case of high resolution required.
Compared with 24GHz radar, 79GHz radar allows for design of more transceiver arrays in the
same size to form a larger transmit aperture and narrower beams, thus offering higher
angular resolution.

At present, among the foreign suppliers of corner radar products, Continental and Hyundai i
Mobis have turned to 79GHz from 77GHz. Continental unveiled 79GHz corner radar SRR600 SensorTech’s 2nd Generation 79GHz Corner Radar STA79-2
in 2021, with a detection range of 180m (80m longer than the previous-generation product),
and HFOV of 180°; Hyundai Mobis released 79GHz corner radar MAR110 in 2021, with a
detection range of 80m (10m longer than the previous generation product), and HFOV of 150°.

Panasonic Automotive launched a 4D 79GHz corner radar in 2022, with a detection range of
80m and HFOV of 100°. In 2021, it announced a 3D MIMO 79GHz corner radar with a
detection range of 42m and HFOV of 180°.

Among Chinese suppliers, Hawkeye Technology has turned to 79GHz corner radar products
from 77GHz. In 2021, it introduced CR521, a 79GHz corner radar with a detection range of
90m, HFQOV of 150°, and VFOV of 30°.

Source: Wuhu SensorTech

Wuhu SensorTech and Linpowave have launched their second-generation 79GHz corner
radars. Wherein, SensorTech released the second-generation 79GHz corner radar STA79-2
in 2020, with a detection range of 110m and HFOV of 150°; in 2021, it introduced STA79-1,
the first-generation 79GHz corner radar with a detection range of 80m and HFOV of 150°.

Linpowave released the second-generation 79GHz corner radar VJ80 in 2021, with a
detection range of 80m and HFOV of 120°; in 2019, it announced VJ40, the first-generation
79GHz corner radar with a detection range of 40m and HFOV of 120°.
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77GHz/79GHz Corner Radar Suppliers and Their Products

Company

Continental

Hyundai
Mobis

Panasonic
Automotive

SensorTech

Hawkeye
Technology

Linpowave

Product
Name

SRR600

SRR520

MAR110

MAR120

79GHz 4D
Imaging Radar
3D MIMO Radar
STATS-2
STA79-1

CR521

CR511

VJso

VJ40

Frequency

79GHz

77GHz

79GHz

77GHz

79GHz
7T9GHz
79GHz
T9GHz

79GHz

T7GHz

79GHz

T9GHz

Product
Features/Parameters

Detection range: 180m
HFOV: 180°

Detection range: 100m
HFOV: 180°

Detection range: 80m
HFOV: 150°

Detection range: 70m
HFOV: 150°

Detection range: 80m
HFOV: 100°

Detection range: 42m
HFOV: 180°

Detection range: 110m
HFOV: 150°

Detection range: 80m
HFOV: 150°

Detection range: 90m
HFOV: 150°
VFOV: 30°

Detection range: 90m
HFOV: 150°
VFOV: 16°

Detection range: 80m
HFOV: 120°

Detection range: 40m
HFOV: 120°

Source: ResearchInChina

T7GHz/79GHz Corner Radar Suppliers and Their Products

Timeline

Released in 2021,
and expected to
be mass-
produced in 2023

Released in 2018

Released in 2021

Released in 2020

Released in 2022
Released in 2021
Released in 2020
Released in 2017

Released in 2021

Released in 2019

Released in 2021

Released in 2019
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Chinese suppliers work to deploy 4D radars, having announced the first-generation products.

In addition to the distance, azimuth, and speed that can be detected by conventional
3D radars, 4D radars can also detect height. Moreover, 4D radars feature a high
angular resolution and the ability to classify static obstacles. There are three key 4D
radar technology routes: multi-receiver and multi-transmitter chip, synthetic aperture
imaging + antenna design, and metamaterials. . .
Smartmicro’s 2nd Generation 4D Corner Radar DRVEGRD 169
Among current foreign suppliers, Aptiv and Smartmicro have released second-
generation 4D radars. Aptiv has introduced the second-generation 4D forward-
facing radar FLR7 in 2022, with a detection range of 300m; in 2021, it announced
FLR4+, its first-generation 4D forward-facing radar that delivers a detection range of
300m.

smartmicro

Smartmicro, a radar technology company established in 1997 and headquartered in
Germany, mainly provides traffic radars and Automotive Radars. The company is
expected to announce its second-generation 4D corner radar with a detection range
of 130m and HFOV of 140°, in late 2022 or 2023. lts first-generation 4D corner radar
UMRR-96 was introduced in 2019, with a detection range of 120m and HFOV of
130°.

Source: Smartmicro
Chinese suppliers follow suit. In 2022, ChengTech Technology launched 4D front
radar CTLRR-410, with a detection range of 220m and HFOV of 90°, and the 4D
corner radar CTMRR-410, with a detection range of 110m and HFOV of 150°. Muniu
Tech released 4D front radar 179 in July 2022, which is its third-generation front
radar, and also its first-generation 4D front radar, with a detection range of 350m.
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Some 4D Radar Suppliers and Their Products

Company

Continental

ZF

Aptiv

Smartmicro

Oculii

ChengTech
Technology

Muniu Tech

Some 4D Radar Suppliers and Their Products

Product Name

ARS540

FRGen21

FLRT

FLR4+

DRVEGRD 169

UMRR-96
Eagle
Gen 1 Eagle
Falcon
Gen 1 Falcon
CTLRR-410
CTMRR-410

(79

Product Parameters Timeline

Detection range: 300m Released in 2020

HFOV: 120°

Detection range: 350m Released in 2020, and
HFOV: 120° provided to SAIC
Transceiver channels: 192 Group in 2022

Detection range: 300m Released in Sept.
Adopt air-waveguide 2022
antenna technology based

on proprietary intellectual

property and a unique

design

Detection range: 300m Released in 2021

Detection range: 130m Expected to be

HFOV: 140° released in late
2022/2023

Detection range: 120m Released in 2019

HFOV: 130°

Detection range: 350m Released in 2020

HFOV: 120°

Detection range: 300m Released in 2018

HFOV: 120°

Detection range: 200m Released in 2019

HFOV: 120°

Detection range: 200m Released in 2017

HFOV: 1207

Detection range: 220m Released in 2022

HFOV: 90°

Detection range: 110m Released in 2022

HFOV: 150°

Detection range: 350m Released in Jul. 2022

Source: ResearchInChina

Iteration
1st-generation
4D front radar

1st-generation
4D front radar

2nd-generation
4D front radar

1st-generation
4D front radar

2nd-generation
4D corner radar

1st-generation
4D corner radar

2nd-generation
4D front radar

1st-generation
4D front radar

2nd-generation
4D comer radar

1st-generation
4D corner radar

1st-generation
4D front radar

1st-generation
4D corner radar

1st-generation
4D front radar
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