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Disclaimer

Thank you for purchasing this product, please read this manual carefully before
using this product. Once used, it is deemed to have recognized and accepted the
contents of this manual, please install and use this product in strict accordance with
the manual. SinoTech shall not be liable for any direct or indirect, consequential or
specific damages, wear and tear, costs or expenses arising out of or in connection

with the use of this document or the products described herein.

The product copyright is reserved for Shengke (Shanghai) Technology
Electronics Co., Ltd. It may not be reproduced in any form without permission. In
compliance with laws and regulations, CubTek reserves the right of final
interpretation of this document. CubTek reserves the right to make changes to the

documents without prior notice.

Revision History
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[ ] Modification

Manufacturer: CUBTEK INC.
Address: Rm. 7, 6F., No. 38, Taiyuan St., Zhubei City, Hsinchu County, 30265, Taiwan

Import : EU local representative: ***** /Address; *****

Hereby, CUBTEK INC. declares that the radio equipment type [designation of type of radio equipment] is in
compliance with Directive 2014/53/EU.

The full text of the EU declaration of conformity is available at the following internet address: http://XXXXXXXXXX
Peak Power: 29.02 dBm

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions:

(1) This device may not cause harmful interference, and
(2) this device must accept any interference received, including interference that may cause undesired
operation.

NOTE: This equipment has been tested and found to comply with the limits for a Class B digital device,
pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable protection against
harmful interference in a residential installation.

This equipment generates, uses and can radiate radio frequency energy and, if not installed and used in
accordance with the instructions, may cause harmful interference to radio communications. However, there
is no guarantee that interference will not occur in a particular installation.

If this equipment does cause harmful interference to radio or television reception, which can be determined
by turning the equipment off and on, the user is encouraged to try to correct the interference by one or more
of the following measures:

—Reorient or relocate the receiving antenna.

—Increase the separation between the equipment and receiver.

—Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
—Consult the dealer or an experienced radio/TV technician for help.

Changes or modifications not expressly approved by the party responsible for compliance could void the
user’s authority to operate the equipment.

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled
environment.

This equipment should be installed and operated with a minimum distance of 20 cm between the
radiator and a human body.

Statement of copyrights

This technical document belongs to the property of CubTEK Inc. The use, copy and
publish of any information included in this document shall be permitted by CubTEK Inc
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1 Purpose

This document is written and published by Shengke Technology Co., Ltd., this document is the product
description document of CUbTEK 77Ghz Corner Radar, and also serves as a guide document for users to install
and debug the product.
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2 Scope of application

It is used in passenger cars to realize BSD, DOW, RCTA, RCW, LCA and other functions.
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3 Definitions of Terms

3.1 Explanation of terms

The difference between the speed of the vehicle and the speed of the target
Relative velocity vehicle. A positive relative velocity indicates that the target vehicle is
approaching the vehicle from behind.

If the target vehicle is in the path towards the vehicle and the current
Pre-collision time approach speed of the target vehicle remains constant, the estimated time it
takes for the target vehicle to collide with the vehicle.

3.2 Abbreviations

BSD Blind Spot Detection B i
LCA Lane Change Assist ST
RCTA Rear Cross Traffic Assist J 77 R ) i B
DOW Door Open Warning T
RCW Rear Collision Warning EREN =Nk
TTC Time To Collision oAl i 1 (7]
RCR Rear Corner Radar JEHTIE
RCRL Rear Corner Radar Left JeJ A
RCRR Rear Corner Radar Right A A
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4 Standards and Regulations

Standard number Standard name Applicable Vehicles

Intelligent Transportation System
Lane Change to Decision Aid System

150 17387:2008 (LCDAS) Performance Requirements and M. N Published
Inspection Methods
Performance requirements and
GB/T 37471-2019 detection methods of lane change Mo N Published

decision-making assistance system for
intelligent transportation system

Performance requirements and test
GB/T 39265-2020 methods for road vehicle blind spot M. N Published
monitoring system (BSD).

C-NCAP Administrative Rules (2021

C-NCAP-2021 Edition)

M1 Published

Category M: Motor vehicles with at least 4 wheels and used to carry passengers;
Category M1: Passenger cars with no more than 9 seats, including the driver's seat;

Category M2: Including the driver's seat, the number of seats does not exceed 9, and the maximum design total
mass does not exceed 5000kg passenger cars;

Category M3: Passenger cars with no more than 9 seats, including the driver's seat, and a maximum design total
mass of more than 5,000 kg;

Category N: Motor vehicles with at least 4 wheels and used to carry goods;
Category N1: Cargo vehicles with a maximum design total mass of no more than 3500kg;

Category N2: Cargo vehicles with a maximum design total mass of more than 3500kg but not more than
12000kg;

Category N3: Cargo vehicles with a maximum design total mass of more than 12,000kg;

Category O (trailer)

Category O1: Trailers with a maximum design total mass of ho more than 750kg;

Category O2: Tailers with a maximum design total mass of more than 750kg, but not more than 3500kg;
Category O3: Trailers with a maximum design total mass of more than 3500kg, but not more than 10000kg ;

Category O4: The maximum design total mass is more than 10000kg
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5 Product Overview

Most of the causes of current traffic accidents are caused by failure to maintain driving distance, improper lane
change, and failure to pay attention to driving status, resulting in tragedy. Therefore, in order to effectively reduce
the incidence of accidents and ensure the safety of drivers and passengers, the front and rear safety warning
systems of vehicles have been paid attention to in recent years.

As a corner radar mounted at the four corners of the vehicle, this product can realize BSD/LCA, RCTA, DOW
and RCW functions. Radar sensors can be used to monitor whether there are targets approaching in the front and
rear lanes and adjacent lanes in real time, especially targets in the blind spot of the rearview mirror. When there is
a target approaching or there is a car in the blind spot, the monitoring system will remind the driver with a first-
order warning or a second-order warning through sound, lights, etc., and the CubTEK 77Ghz corner radar will
actively warn the driver before the vehicle may have an accident, effectively avoiding the accident rate.

Figure 1 CubTEK T7GHz Corner radar

Technical features of the product:
1. Based on 77GHz radar technology, it provides detection and protection of up to 80 meters and 150 degrees
2. Corner radar warning function: BSD/LCA+RCTA+DOW+RCW
3. Round-the-clock operation to fully ensure driving safety
4. Take the initiative to warn and remind the driver in time to prevent accidents

5. The anti-interference design of the advanced algorithm is adopted to maintain the stable performance of the
radar function

6. Support IP69K waterproof and dustproof
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6 Product Introduction

6.1 System Architecture

Figure 2 CubTEK T77GHz 2R Angular radar system architecture diagram
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=S 1 |NC NC . B X
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Figure 3 CubTEK 77GHz 2R Corner radar system architecture wiring
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6.2 Hardware Block Diagram

KL15(Option) C———>  circuit PMIC
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6.3 Software architecture diagram

Application Layer

Runtime Environment

Application Layer

Microcontroller

Z70 AR




alb"[ Document No: 3 ER3H 5 kb Version No: 0.1

Document Title: [B122-052]2R £ 75 iA ™ it it 1

6.4 Schematic diagram of FOV

It can detect 0.4 ~ 80m in front of the vehicle, horizontal FOV +£75°, vertical FOV £10°,
150° 150°

Figure 4 CubTEK T77GHz 2R Schematic diagram of corner radar FOV
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7 Functional requirements/Z} 55 E 5K

7.1 Blind spot detection (BSD) and Lane change assist (LCA)/ B sl 5#
B

BSD is used for monitoring vehicles at the potential blind spots on either side of the vehicle. The LCA
function is primarily to warn the driver of from behind oncoming vehicles in the adjacent lane. LCA alerts
will active when a quickly closing vehicle is detected and may cause a threat during a lane-change maneuver.

BSD Dyfig H T W ML - VB A2 5 X I 0. LCA DhBe 32 2 2 i 25 I O3 /EAH AR 2R T8 b M T 3t
RV o e I B DR AP 0 W] BEAE 0 TE 45 1 10 1903 BT IS, LCA EARoR B -

7.1.1 State diagram/RZ&E

BSD/LCA
active

Criteria 4

X

Criteria 1 Criteria 3

Warning

Warning
level 1

\ Criteria 6

Warning
level 2

Figure 1 — BSD / LCA state diagram

BSD /LCA

——
inactive
d—

Criteria 2

Criteria 5

e

Table 1 - BSD / LCA operating state and criteria BSD / LCA KI#A/ERSM &4
Term Rig Desciption 5 X

BSD / LCA inactive state In this state, the system will detect target vehicles but give no warnings
to the driver.
BSD / LCA Riuif k&
FERXMURS T, RGN H AR5, (HA R 250 60 H & .
BSD / LCA active state In the BSD / LCA active state the system will detect target vehicles.
BSD / LCA #uid k4 £ BSD / LCA &b TWoE IR, R G Al H Ax 440
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Non-warning state In the non-warning state the system is active, but the warning
requirements are not fulfilled
R RS
FEARETRET, KRG THEERIRE, EARB L E S ZKR.
Warning state In the warning state the system is active and the warning requirements
in Criteria 3 are fulfilled
R

Warning level 1 state

1SR

FESRET, REATHEIRRE, JEHB R 3 s %

Warning level 2 state

2 by

3

TRES

f%

The warning given to driver in this state will trigger a LED alert

FEBOPRES T 1A 2 Bl DA Y R R Ak & LED i

buzzer alert

Criteria 1

FEL

The warning given to driver in this state will trigger a LED alert and a

FEBOPRES T 1A 25 Bl 30 Y R 5 R A e LED AR R ng 25 i

1.

3.
4.

WS LU &, RGN BSD / LCA BUEIRES
L .
2.

The system will transition to BSD / LCA active state if the following
conditions are fulfilled:
Power ON.

2.

The subject vehicle is not in reverse gear
3.

The subject vehicle speed is greater than or eugal to 15,0 km/h and
less than 190,0 km/h.

4. The curve radius is greater than or eugal to 125,0 m

FLYEY ON A% .
A IEARRE TAEIRS

ALK T BT g 15 A B H /N T NL®
iR 42 KT a5 T 125m.

The system will transition to the BSD / LCA inactive state if the
corresponding conditions in Criteria 1 are not met

WRATF G
1 CLR A

FAT LA R, W R Gk ey BSD / LCA 3F

The system will transition to the warning state if the warning
requirements are fulfilled (See 7.1.2.2)

IR R B R, W ARG HHOVE SRS GES
7122 .

3]

10
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Criteria 4 The system will transition to the warning state if the warning
requirements are not fulfilled (See 7.1.2.2).

kAt 4 X
BRI R B R, W RGO FHNE SRS (S
7122 .

Criteria 5 The turn signal is on.

kA5 FRITITI

Criteria 6 The turn signal is off.

*At 6 BT o .

7.1.2 System performance/ & Zit4: g8

7.1.2.1 General/f&id

The following lines, illustrated in Figure 2, are needed for the description of the BSD and LCA warning
requirements. The designations right, left and behind refer to the driving direction of the subject vehicle. The
lane markings in Figure 2 are shown for reference only. All dimensions are given with respect to the subject
vehicle.

- Line A shall be parallel to the trailing edge of the subject vehicle and a distance up to 70,0 meters
behind it.

- Line B shall be parallel to the trailing edge of the subject vehicle and a distance is 3,0 meters .
- Line C shall be the extension in both directions of the trailing edge of the subject vehicle.

- Line D shall be parallel to the leading edge of the subject vehicle and located at the centre of the 95th
percentile eyellipse.

- Line E shall be parallel to the centreline of the subject vehicle and located at the left outermost edge of
the subject vehicle’s body excluding the exterior mirror.

- Line F shall be parallel to the centreline of the subject vehicle and a distance of 0,5 meter to the left of
the left outermost edge of the subject vehicle’s body.

- Line G shall be parallel to the centreline of the subject vehicle and a distance of 3,0 meters to the left of
the left outermost edge of the subject vehicle’s body.

- Line H shall be parallel to the centreline of the subject vehicle and located at the right outermost edge
of the subject vehicle’s body excluding the exterior mirror.

- Line I shall be parallel to the centreline of the subject vehicle and a distance of 0,5 meter to the left of
the right outermost edge of the subject vehicle’s body.

- Line Jshall be parallel to the centreline of the subject vehicle and a distance of 3,0 meters to the left of
the right outermost edge of the subject vehicle’s body.

fiiid BSD fl LCA &L 24T G 2 hfon . EIh2kok B EAEM U E XIS & 20K, A0, A
VR B A5 A 2225 W06 4R AT BT ), R T 4 B RSP AR IR T 5 EAR IS
s

- HE&ASKERUZEVAT, BEEJNT0.0m.

11
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HL& B 5ARRILEG T, &N 3.0K.

B C MR RIAGAPAT5 T _EHE.

- HZD NPT TASKETAS, IFRTHILT A AR R ) O
HE& ESAREROLTAT, MALREDGEES GHEIERIN .
B F SARGEARLEATT, BEAY %2 0.5m,

- HZ G HAFHLLHT, HEAL NS 3.0m.
HE&HS5REROLAT, MATEHUGERES GNaIERRIN .
B SAREFOLLAT, BHEAEAILZL 0.5m.

- HZ I SAREROLTT, BEAEALEL 3.0m,

D - D
c - - C
B - B
A - - A

Figure 2 — BSD / LCA warning requirements diagram

7.1.2.2 BSD warning requirements/ BSD %5 E5k

The BSD function shall provide coverage of the left and right adjacent zones. As shown in Figure 2, the
yellow areas 1 and 2 are the active areas of the BSD function.

BSD Iyfig B4 it /e A AH AR DX I 78 s Y . anBE 2 P, SRR 1R 2 9% BSD g RIS X 5.

12
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e Leftside blind spot warning requirements/ZEM 5 AEEER

Referring to Figure 2, a left side blind spot warning shall be issued to the subject vehicle driver if a target
vehicle satisfies all of the following conditions:

- Any part of the target vehicle is forward of line B.

- The target vehicle is entirely behind line D when it overtakes the subject vehicle from the rear.

- Any part of the target vehicle is behind line C when the subject vehicle overtakes the target vehicle.
- The target vehicle is entirely to the left of line F.

- Any part of the target vehicle is to the right of line G.

- The relative speed of the target vehicle between -70,0 km/h and 15,0 km/h.

S 2, W B AR AE 2 LU B 260, DS [ AR ZE A Bl B30 e e M DX

- HWREWAE AT £ L B AT .

- CHEARERNG B B PR, e AT ELR D ST .

- YR H RN, HARERNTA 0 TEL CZ)E.
- HWREWTEAEEL F L.

- HWREWAEA 7 H L G Al

- HARERIAE R E EEE-70 km/h #1115 km/h 2Z 4]

e Right side blind spot warning requirements/A I 5 HESER

Referring to Figure 2, a right side blind spot warning shall be issued to the subject vehicle driver if a target
vehicle satisfies all of the following conditions:

- Any part of the target vehicle is forward of line B.

- The target vehicle is entirely behind line D when it overtakes the subject vehicle from the rear.

- Any part of the target vehicle is behind line C when the subject vehicle overtakes the target vehicle.
- The target vehicle is entirely to the right of line I.

- Any part of the target vehicle is to the left of line J.

- The relative speed of the target vehicle between -70,0 km/h and 15,0 km/h.

SR 2, WR E RS GA0 2 LLT A 26, DN SE [ A A0 e it B3 R A (T X 75

- AARTERIRAET - E £ E L B IHTT .

- Y HEAREWME TS E bR, BT D ST

- AR A AR, AR AT EE C 2 A,
- ARREREEEEL A,

13
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- BARREWALA SR E L IR,
- EAERE A EELE-70 km/h F1 15 km/h 2 [i]

7.1.2.3 LCA warning requirements/LCA & R

The LCA function shall provide coverage of the left and right rear zones. As shown in Figure 2, the grean
areas 3 and 4 are the active areas of the LCA function. The side borders of the active areas (line G, F, 1, J)
shall be adjusted according to the roadway radius of curvature.

LCA 8078 o 22 A5 75 X4k, P — o, 2t X 38 3 A1 4 Oy LCA HIAEFH X dsk. o, 4R T XA
L5 (HZ G, F, 1, 1) & ZERIIE RS E 2T .

e Left side lane change warning requirements/Z i #:E %45 & 5K

Referring to Figure 2, a left side lane change warning shall be issued to the subject vehicle driver if a target
vehicle satisfies all of the following conditions:

- Any part of the target vehicle is forward of line A.

- Any part of the target vehicle is behind of line B.

- The target vehicle is entirely to the left of line F.

- Any part of the target vehicle is to the right of line G.

- The relative speed of the target vehicle between -70,0 km/h and 0,0 km/h.

- The target vehicle’s TTC is less than or equal to 3,5 seconds.
S 2, WR AR5 L LU T BT 250, U 1) AS 2R 2 il B30t e I A A B o

- HWREWAEAT 0 T B & AT .

- HWREWAEA o E B L B 510

- HWEWTEAEEEL F LM,

- HWREWIAEA o TEH L G 1Al

- HAWEWRIARE B AE-70 km/h F1°0 km/h 22 [8] .
- HAREWN TTC /N FE&T 3.5,

e Right side lane change warning requirements/5 il #8845 55K

Referring to Figure 2, a right side lane change warning shall be issued to the subject vehicle driver if a target
vehicle satisfies all of the following conditions:

- Any part of the target vehicle is forward of line A.
- Any part of the target vehicle is behind of line B.

- The target vehicle is entirely to the right of line I.

14
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- Any part of the target vehicle is to the left of line J.
- The relative speed of the target vehicle between -70,0 km/h and 0,0 km/h.

- The target vehicle’s TTC is less than or equal to 3,5 seconds.
S0 2, WR E AR L DU TP S, DU 1) A 22 25 i 57 At A I 4 A T o

- AR — AL T B A HTTT .

- EVRERAT A {E B LR B ST .

- BWEWTEEEEL AN,

- HAREWAT AT 7E B I AL

- EARZTEERIARXS I EELE-70 km/h F1 0 km/h 22 []
- BEFREWI TTC /N FB&T 357,

7.2 Rear Cross Traffic Assist (RCTA)/3I %4 7158 Bl

The RTCA system provides information to the driver in the event of a vehicle approaching from the left-
hand-side or right-hand-side rear of the vehicle during reversing maneuvers. In this mode, the omni-
directional tracking algorithm is used to detect targets in the radar FOV, and the warning zone is adjusted by
the attack angle of each target vehicle individually.

R RAE (R ZE 45 AR ST 18] H BR300 AR ZE 0 0 e B N 5 T B, 0 RTCA R G2 A 25 B S i
o ERXAMBAT, 277 A ERER FA R E A 0 B bR, JERIEREAS B AR WIRAT 2 A
33 B o X A

7.2.1 State diagram/RZ& B

RCTA active

Criteria 4

X

Criteria 1
_—

Criteria 3 Warning

RCTA inactive

P R
Criteria 2

Warning level 2

Figure 3 — RCTA state diagram
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Table 2 - RCTA operating state and criteria/ RCTA FIZA/ERS T4
Term Rig& |

RCTA inactive state

Desciption & X

In this state, the system will detect target vehicles but give no warnings
to the driver.

RCTA REHIRE

FERXARE T, RGURASIN F AR, (EA R 2R 5K .
RCTA active state In the RCTA active state the system will detect target vehicles.
RCTA BUFIRA 7E RCTA Kb THUF ARSI, R GUR A H A5 245 .

el

3

Non-warning state

In the non-warning state the system is active, but the warning
requirements are not fulfilled.

FEARESIRET, R TRIRIRE, (HARPLESER,

3

Warning state

In the warning state the system is active and the warning requirements
in Criteria 3 are fulfilled.

EESRET

v RGAETHARIRE, JFH LRI 3 gL

Warning level 2 state

The warning given to driver in this state will trigger a LED alert and a
buzzer alert.

2 &R
FE RS T 1] 25 Bk 5 A H A8 T R i . LED R AT 25 4R
Criteria 1 The system will transition to the RCTA active state if all of the
following conditions are fulfilled:
1. Power ON.
A1
2. The subject vehicle is in reverse gear.
3. The subject vehicle speed is less than or equal to 10,0 km/h.
W CUR &AW 2, RV H N RCTA B R
1. U5y ON Y
2. RIEFHALTHIRY.
3. AELFNTEEETHE 10 A H,
Criteria 2 The system will transition to the RCTA inactive state if any condition
in Criteria 1 is not met.
A2
R EAT 1T — AL, RGHHEHN RCTA RBIHIR
Criteria 3 The system will transition to the warning state if the warning

requirements are fulfilled (See 7.2.2.2).

16
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AF 3
W REBEEZOR (ES0 7.222) , RGEKEHENESRE.
Criteria 4 The system will transition to the warning state if the warning
requirements are not fulfilled (See 7.2.2.2).
St 4 ‘
W R BEEZOR (ES0 7.222) , RGEKHEHENEHRE.

7.2.2 System performance/ & itk Rk

7.2.2.1 General/fEiR

The following lines, illustrated in Figure 4, are needed for the description of the RCTA warning
requirements. The lane markings in Figure 4 are shown for reference only. All dimensions are given with
respect to the subject vehicle.

Line A shall be parallel to the target vehicle’s heading direction and adjusted by each target vehicle
accordingly and a distance of 6,5 meters behind the trailing edge of the subject vehicle.

Line B shall be crossed the intersection of Line D and Line I and parallel to the target vehicle’s heading
direction and adjusted by each target vehicle accordingly.

Line C shall be crossed the intersection of Line D and Line G and parallel to the target vehicle’s
heading direction and adjusted by each target vehicle accordingly.

Line D shall be the extension in both directions of the trailing edge of the subject vehicle.

Line E shall be parallel to the leading edge of the subject vehicle and located at the centre of the 95th
percentile eyellipse.

Line F shall be the extension in both directions of the centreline of the subject vehicle.

Line G shall be parallel to the centreline of the subject vehicle and located at the left outermost edge of
the subject vehicle’s body excluding the exterior mirror.

Line H shall be parallel to the centreline of the subject vehicle and a distance of 50,0 meters to the left
of the left outermost edge of the subject vehicle’s body.

Line I shall be parallel to the centreline of the subject vehicle and located at the right outermost edge of
the subject vehicle’s body excluding the exterior mirror.

Line J shall be parallel to the centreline of the subject vehicle and a distance of 50,0 meters to the right
of the right outermost edge of the subject vehicle’s body.

Line K shall be crossed the intersection of Line C and Line G and an angle of 10 degrees with Line G.

Line L shall be crossed the intersection of Line B and Line | and an angle of 10 degrees with Line I.

ik RCTA B REMSFEE 4R, EPiras RS R2m s, Eniciitz%.

Bk A SARERILG 4T, BN 6.5m

B BN S5 HLZL D 5SHL VMK, IS5 AWM RTd s 1747, JER AR AR AT A
VALK

L C M5 HE D MEL G A G AAL, I AT T BAR MM ETHE 77 m, JFhaed B 4
HE R AT B

FLZ D R A G405 AL T7 1) L SEfi
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- HLRERCPATTAEMMEZ, R TEILTTE o BRI .
- HZFPEAREHOLIERA T ERE KL,

- B G HAETOKET, MAEEUGLES INEIERIN

- B HEREROLTAT, RTINS 50.0m.

- HZ N SARERLLTAT, MARELDGLRES GMNEWERIN) .
- BHZRIGSARERLEAT, EEARELLLZL 50.0m.

- HEKLNS5HLZ CHEL G, JF5HL G MK 10 EA.

- HELLLNEHLZLBMEL M, HE5EZLI K10 EA.

C
B B
J
e E
AR o
H G F | J D
G F |
.
H - L = )
| \ /
5,CO R A R+ 8o
1 2
i = A
H G F | J

Figure 4 — RCTA warning requirements diagram

7.2.2.2 RCTA warning requirements/ RCTA %4 E R

Referring to Figure 4, when the angle a between the target vehicle’s heading direction and centreline of the
subject vehicle is 45° < a < 135°, the yellow areas 1 and 2 are the RCTA active areas, they shall be adjusted
according to the angle a and the side borders. Figure 4 shows the scenes where the angle a is 55° and 90°
respectively.
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ZHRE 4, M HBREHRRTEE S AR RO Z B AR o A 45° <a<<135°Hf, X1
2 9 RCTA BUE X IR, MR IZA AT R o ML . B4 HoR T HAE o454 55°H1 90°
35t

e Left side closing vehicle warning requirements/ 72 fUl#85E 250 % 45 5K

Referring to Figure 4, a left side closing vehicle warning shall be issued to the subject vehicle driver if a
target vehicle satisfies all of the following conditions:

- Any part of the target vehicle is forward of line A.

- Any part of the target vehicle is behind of line C.

- Any part of the target vehicle is behind of line E.

- Any part of the target vehicle is to the left of line F.

- Any part of the target vehicle is to the left of line K.

- Any part of the target vehicle is to the right of line H.

- The target vehicle is moving.

- The relative speed of the target vehicle between -50,0 km/h and 0,0 km/h.
- The target vehicle’s TTC is less than or equal to 2,0 seconds.

S 4, WR ARG L LU BT 250, DU [ AR 2R 2 Tl B30t e BT e o

- HWREWAEAT 0 T B & AT .

- HWREWIAE AT #IE B Lk C 15T .

- HAREIAE AT 5 #RE B4k E ST .

- HWREWAEM T E L F A,

- HWREWIAEAT o 7E L K 1.

- HWREWAEAT o 7E B H 1A

- EFREMIEERD).

- HARERRIARE B AE-50 km/h F1°0 km/h 22 [A] .
- BTN TTC /M FE&T 2.0 7,

e Right side closing vehicle warning requirements/4 Ml#1E E450& 45 H R

Referring to Figure 4, a right side closing vehicle warning shall be issued to the subject vehicle driver if a
target vehicle satisfies all of the following conditions:

- Any part of the target vehicle is forward of line A.

- Any part of the target vehicle is behind of line B.

- Any part of the target vehicle is behind of line E.

- Any part of the target vehicle is to the right of line F.
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- Any part of the target vehicle is to the right of line L.

- Any part of the target vehicle is to the left of line J.

- The target vehicle is moving.

- The relative speed of the target vehicle between -50,0 km/h and 0,0 km/h.

- The target vehicle’s TTC is less than or equal to 2,0 seconds.
S0 4, WR E AR L UL TP 0, DU 1) A 22 25 i 57 Ot A IR 2 s o -

- EFVFERRATA LT B A TIRTTT .

- ERFERERAT AT HE R B S .

- HARZERRIAT AT 5 #RE B Lk E ST .

- HAREWRAT AT EELR F A,

- HARERAT AT fE B LR LA

- HAREWIAT AT 7E B I AL

- HWEMIEER).

- HAEWRAERE B AE-50 km/h F10 km/h 22 [8] .
- HAFREMR TTC /N E&T 2.0 .

7.3 Door Open Warning (DOW)/FF| &

This feature is intended to assist passengers when exiting the SV when parked alongside busy roads. The
radar modules continuously scan the side-rear of the SV to detect approaching vehicles. If the approaching
vehicle satisfies the TTC criteria and also has a direction vector that intersects a defined activation area, then
a warning will be triggered.

HIEAE SNBSS TR BTN IR IR S B RIARHOESHA R IR, DAL
M. AR EGE 2 TTC 605, JF HIEHA 5% SCREEE XA 7 R, W2 ik

4
.
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DOW inactive

7.3.1 State diagram/R7& &

Criteria 1
_

—
Criteria 2

DOW active
M Criteria 4
Criteria 3 Warning

Warning
level 1

Criteria 6
Criteria 5 \

Warning
level 2

Figure 5 — DOW state diagram

Table 3 — DOW operating state and criteria/DOW HIBE/EIR SR &4

Term
DOW inactive state

Desciption

In this state, the system will detect target vehicles but give no warnings
to the driver.

DOW AR BFHIRE
TERXMORE T, RGHEATIE] H AR, AEA 250 R K %
%: o
DOW active state In the DOW active state the system will detect target vehicles.
DOW Jif K2 7E DOW A& TR ARSI, RGURAT I B bR 2240

Non-warning state

ARE IR

In the non-warning state the system is active, but the warning
requirements are not fulfilled.

FEARESIRET, RELTHETIRE, (HARP L ESER.

Warning state

In the warning state the system is active and the warning requirements
in Criteria 3 are fulfilled.

EESRET, RGATHIERE, JFHi e %0 3 g &

Warning level 1 state

1By

T

The warning given to driver in this state will trigger a LED alert.

FE IR TS 17 25 3 U HE R 2 5 R & LED 4R
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Warning level 2 state The warning given to driver in this state will trigger a LED alert and a
buzzer alert.
2 P& ERES
FEICIRAS T 7] 25 8 53 L 8 i K A e LED 8 iONTIGe ne) 85 4y
Criteria 1 The system will transition to the DOW active state if all of the
following conditions are fulfilled:
1. Power ON.
1
2. The subject vehicle is in parking gear.
3. The subject vehicle speed is equal to 0 km/h.
AR R LR 5, RGUK LN DOW B R4 -
1. HJEHN ON .
2. AEWLTIFEMN.
3. AEHFETNEOAR,
Criteria 2 The system will transition to the DOW inactive state if any condition in
Criteria 1 is not met.
F12
WA 1P — KAWL, RGOy DOW AR BHIR
Ao
Criteria 3 The system will transition to the warning state if the warning
requirements are fulfilled (See 7.3.2.2).
F1 3
MR R EEER GESH 73.22) , REHFEHINELRSE
Criteria 4 The system will transition to the warning state if the warning
requirements are not fulfilled (See 7.3.2.2).
XA 4
MR R EEER (2R 73.22) , REKEHNESRE.
Criteria 5 The door is open.
#AF 5 I A
Criteria 6 The door is close.
*At 6 TR M.
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7.3.2 System performance/ & it gk

7.3.2.1 General/fEiR

The following lines, illustrated in Figure 6, are needed for the description of the DOW warning requirements.
The designations right, left and behind refer to the driving direction of the subject vehicle. The lane markings
in Figure 6 are shown for reference only. All dimensions are given with respect to the subject vehicle.

Line A shall be parallel to the trailing edge of the subject vehicle and a distance up to 50,0 meters
behind it.

Line B shall be the extension in both directions of the trailing edge of the subject vehicle.

Line C shall be parallel to the leading edge of the subject vehicle and located at the centre of the 95th
percentile eyellipse.

Line D shall be parallel to the centreline of the subject vehicle and located at the left outermost edge of
the subject vehicle’s body excluding the exterior mirror.

Line E shall be parallel to the centreline of the subject vehicle and a distance of 0,5 meter to the left of
the left outermost edge of the subject vehicle’s body.

Line F shall be parallel to the centreline of the subject vehicle and a distance of 3,0 meters to the left of
the left outermost edge of the subject vehicle’s body.

Line G shall be parallel to the centreline of the subject vehicle and located at the right outermost edge
of the subject vehicle’s body excluding the exterior mirror.

Line H shall be parallel to the centreline of the subject vehicle and a distance of 0,5 meter to the left of
the right outermost edge of the subject vehicle’s body.

Line I shall be parallel to the centreline of the subject vehicle and a distance of 3,0 meters to the left of
the right outermost edge of the subject vehicle’s body.

fiiid DOW B i 25 & I 6 s ffn. A, Z0NAG #5225 IR F AT BT, B pra 4
ARSI M 5, B E IS % .

HEk A SAERUE VAT, BEJy 50.0m.

HZk B DA RIAGAE A5 R L RIE A .

B CNCPAT T4k mid Sk, IR TR IL+Tum 20 L ARAA I A ot o
B D 5SALEFLLAT, MALREDGEES ONEMEEERIN
HZ E 5AEFOETAT, BREAY LiL% 0.5m.

HZ F 5SARGPOLAT, AL LIL% 2 3.0m.

HE& G 5SARLEFLLTAT, MATLDGERES ONEMEEERIN) -
HZ H 5AEROETT, BEAG A% 0.5m.

B | ARG P OELT, BEAEAILSLE 3.0m.
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F ED GH I
-

C c
(0 |

B e B

1 2
A A
F ED GH I

Figure 6 — DOW warning requirements diagram

7.3.2.2 DOW warning requirements/DOW 45 7&K

e  Left side vehicle warning requirement/Z ML 23845 TR

Referring to Figure 6, a left side closing vehicle warning shall be issued to the subject vehicle driver if a
target vehicle satisfies all of the following conditions:

- Any part of the target vehicle is forward of line A.

- Any part of the target vehicle is behind of line B.

- Any part of the target vehicle is to the left of line E.

- Any part of the target vehicle is to the right of line F.

- The relative speed of the target vehicle between -70,0 km/h and 0,0 km/h.

- TTC less than or equal to 2,0 seconds.
ZHRE 6, W H AR A R LN AT 5 A, UL ) AR 50 g A O L e A 2 e o

- HARZESAT AT TEE L A TRTTT .

- HWREWHEA O EHLBNET . .

- HWRZEWTEAIEEL E MM,

- HARESIATAT o EEL F AN,

- EHAREERR AR E B LE-70 km/h F10 km/h 22 [8]

24



alb"[ Document No: 3 ER3H 5 kb Version No: 0.1

Document Title: [B122-052]2R £ 75 iA ™ it it 1

- BWESKTTC/HNTEZET 2.0,

e Right side vehicle warning requirements/4 5L 2 & 45 B K

Referring to Figure 6, a right side closing vehicle warning shall be issued to the subject vehicle driver if a
target vehicle satisfies all of the following conditions:

- Any part of the target vehicle is forward of line A.

- Any part of the target vehicle is behind of line B.

- Any part of the target vehicle is to the right of line H.

- Any part of the target vehicle is to the left of line I.

- The relative speed of the target vehicle between -70,0 km/h and 0,0 km/h.
- The target vehicle’s TTC is less than or equal to 2,0 seconds.

M 6, WR HARAEGE L LU BT 450, DU [ A 22 4 2 Tl B30t A IR R e o -

- HWREWAEA B ATIRT .

- HWEWHEM Mo EELBIE . .

- HWREWTAEEEL H KA.

- HWREWAEA 1B | M.

- HWEWRAERE EELE-70 km/h #1°0 km/h 22 [8] .
- HAREHN TTC /NPT 2.0 7,

7.4 Rear Collision Warning (RCW)/J5 18 B HE

This feature is intended to reduce the occurrence of such accidents by providing a warning to the following
vehicle when there is a high risk of collision . Each type of warning becomes active when the TTC drops
below a defined threshold value.

BETh eI A S A v AR RSN 17 J5 5 R o, DAMORIE D RSO . S TTC 55
SCHTBIE LA, A A SR (1 o 8 i
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CUDTEK

7.4.1 State diagram/R7A& &

RCW active

Warning

Warning
level 1

Criteria 3

Criteria 1
——
D R

RCW inactive
Criteria 2

Figure 7 — RCW state diagram

Desciption

Table 4 — RCW operating state and criteria/ RCW HKIZA/EIRASR &4
In this state, the system will detect target vehicles but give no warnings

Term |
RCW inactive state
to the driver.
RCW AR
TERXMORET, RGHEATIE] H AR, AEA R 250 Rk %
%: o
RCW active state In the RCW active state the system will detect target vehicles.
RCW i R 7E RCW AL T BRI, RGURHAGIN B bR 4250
Non-warning state In the non-warning state the system is active, but the warning
requirements are not fulfilled.
J e R \
FEAREERE T, KRG THERIRE, ERW L E L ZR,
Warning state In the warning state the system is active and the warning requirements
in Criteria 3 are fulfilled.
R
EESRET, RGATHIERE, JFEF XM 3PS 2
Warning level 1 state The warning given to driver in this state will trigger a LED alert.
1R FE IR ZS T 170 25 Bk 6 A H B8 T R & LED 4
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Criteria 1 The system will transition to the RCW active state if all of the
following conditions are fulfilled:
1. Power ON.

A1

2. The subject vehicle is in driving gear.

3. The subject vehicle speed is greater than or eugal to 15,0 km/h and
less than 190,0 km/h.

4. The curve radius is greater than or eugal to 125,0 m.

W LU &R 5e 42, RGUK i H8 RCW B IR

1. HLJEY ONAY

2. AREAHLET IR

3. AEEHEATEEETHIE 15 A1 H/NTH i 190 4 H
4. WFEPEHERNTHET 125 m

Criteria 2 The system will transition to the RCW inactive state if any condition in
Criteria 1 is not met.

FA 2
WA 1P — R AR, RGO )y DOW AR BHIR
Criteria 3 The system will transition to the warning state if the warning
requirements are fulfilled (See 7.4.2.2).
#1 3

MR R EHER (EZH 7422) , REKEHRNESHIRES

Criteria 4 The system will transition to the warning state if the warning
requirements are not fulfilled (See 7.4.2.2).

%1t 4
TSR R L R (B3 7.4.22) , REGUEENESIRS

7.4.2 System performance/ & S 1t b

7.4.2.1 General/fEiR

The following lines, illustrated in Figure 8, are needed for the description of the RCW warning requirements.
The designations right, left and behind refer to the driving direction of the subject vehicle. The lane markings
in Figure 8 are shown for reference only. All dimensions are given with respect to the subject vehicle.

- Line A shall be parallel to the trailing edge of the subject vehicle and a distance up to 70,0 meters
behind it.

- Line B shall be the extension in both directions of the trailing edge of the subject vehicle.

- Line C shall be parallel to the leading edge of the subject vehicle and located at the centre of the 95th
percentile eyellipse.

- Line D shall be parallel to the centreline of the subject vehicle and located at the left outermost edge of
the subject vehicle’s body excluding the exterior mirror.
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- Line E shall be parallel to the centreline of the subject vehicle and located at the right outermost edge
of the subject vehicle’s body excluding the exterior mirror.

ik RCW B HEAFA K 8 thPuR. A0, ZEOAS AR S H R 0 F AT orm, Kb irasa
ARSI M 5, EARC IS5 .

- HH&ASKERUZVAT, HEEN70.0m

- HZBRRARE LGN AT LREd.

- HZCPNCPATTHKETAS, FERTH I T 7 A AR 1t
- HZ& D HSAEFOLLVAT, MAELNEZLES IMNEERRIM
- HEESAEFOLETT, MAELAUGLES OB

D E
-_—
i

c o c
[ |}

B e 2 B

1

A - A A

D E

Figure 8 — RCW warning requirements diagram

7.4.2.2 RCW warning requirements/ RCW &4 &K

The RCW function shall provide coverage of the rear zones. As shown in Figure 8, the yellow area 1 is the
active area of the RCW function. The side borders of the active areas (line D, E) shall be adjusted according
to the roadway radius of curvature.

RCW Djfie 878 o J5 77 X 38 i 8 o, B EalX ik 1 /2 RCW ZhREMIIEOE XI5, BukXiE (D, E
20 HIIA T RARYE Hh AR AR AT IR

Closing vehicle warning requirements
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Referring to Figure 8, a closing vehicle warning shall be issued to the subject vehicle driver if a target vehicle
satisfies all of the following conditions:

- Any part of the target vehicle is forward of line A.

- Any part of the target vehicle is behind of line B.

- Any part of the target vehicle is to the left of line E.

- Any part of the target vehicle is to the right of line D.

- The relative speed of the target vehicle between -70,0 km/h and 0,0 km/h.

- The target vehicle’s TTC is less than or equal to 1,5 seconds.

SR8, WIR H R0 A2 LA T B 26, DL [ AR 240025 Bl D38 R B30T A e 75 -

- HWREFAEA o E L AR .

- HWEWHEM o EEL B G . .

- HWEWTAEEL E ML,

- HWREWAE A —H £ H L D A,

- HWEWRAERE EELE-70 km/h #1°0 km/h 22 [8] .
- HAFREMR TTC /N E& T 1.5 7.
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8 Specification Introduction

8.1 8 Specification Introduction

AT A TR IL

Specification Introduction Corner Radar

7 & B Product drawing

RiFi Application BSD. LCA. RCTA. DOW. RCW
¥t Power < 3W per unit
L H & Operating voltage 9V-16V
AR /it 7R -20~85°C/-40~90°C
Operating temperature / Storage temperature
5 7K Z5:4% Waterproof level IP69K
% Material Cover :PP+GF30%;
Base: PP
HPRS Size

63

EX: 63 (L) x 72 (W) x 16.1 (D) (mm)

P41 245 Connector MOLEX 314049110
EXZ U ONR) e

Other modules (Public version) Tzl
RE % &5 B

ASIL
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RIS B A IRk

Communication and Interface Specification Corner Radar
CAN {51 2 %
CAN communication channel
CAN Hdfz it (%415 1) Tt g
CAN data frame
CAN i (HMI-CAN %t 4h % 1) 2M/4M
CAN FD (%41 5tii) V (fX34% 8 bytes #4)
WS - V (L)
Vehicle signal - Speed
RS - SO V (2
Vehicle signal - Gear
ZEWRT - & V (2
Vehicle signal - Door
RS - J7 T V (2
Vehicle signal - Turn Indicator
WS - J7 A B A V (2
Vehicle signal - Steering Angle
EWRS - KIS OFER) V (2
Vehicle signal - Ignition (ON/OFF)
WS - MR A V (2
Vehicle signal - Yaw Rate
IS PN (NSRS 321
Max target output number
RO R 128 1~

Max cluster output number
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8.2 PEREMIME

EISPEREALG fi i
Radar performance Specification Corner Radar
TR 1A 4% Radar Frequency GHz 76-77
¥ 5 39 Data cycle time ms 50
il / Range m 0.4-80
#6529 Distance ¥4 1E | Accuracy m +0.2
4y 8% | Resolution m 1
J il / Range km/h +200
JEEE Velocity & EE | Accuracy km/h +0.63
43 ¥ | Resolution km/h 3.2
i / Range (FOV) ° +75
7KV F Horizontal Angular ¥ | Accuracy ° +0.25
43 | Resolution ° 13
JuH / Range ° +10
T H M Z Vertical Angular & | Accuracy ° (AR
¥ | Resolution ° (A48

32



albr[” Document No: S BB 5 4k Version No: 0.1

Document Title: [B122-052]2R £ & i ™ & it B 5

8.3 Function Specification

IS REALS Tk
Function Specification Corner Radar
sk g N EARE
L AekRE T s
BAhRE

UDS 2 Dyse 2
UDS diagnositc function v GHR)
UDS ST Difie =
UDS Firmware update function VG
W £ 5 T T e =
Netork management function VG
EREE-Sh 5
Rollback and Recovery VG
SLHE KA < 1024 KB
Image Size
SR < 2 mins
Update Time
2 40 RS 1 VR
BSD Alignment
B IR AT D e V()

BSD Blockage
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CUDTE

9 Installation Specifications

9.1 Basic requirements for installation

Parameter Request

Installation height (radar center from
ground)/ %% (FF RO BE B HE )

PS: This height is the worst case in an

empty or full load
PS: I S 2 3B 204 1 worst case

suggestion: 500mm —700mm

The angle between the radar axis and the
vehicle driving axis/®EiAHMZ 5 Z2idT G
I

The body angle should be optimally set to 40
degrees,

Tolerance < + 3 degrees
ZE B RS B AE R E A 40 B,

NE < X3E

The perpendicular angle to the ground

90 degrees, tolerance < +2 degrees

PR

plane/ 554 V1 {46 BLK 90 fE, A% < 49
Bumper thickness/ /%415 & < 4mm

The distance between the radar surface and

the inside of the bumper/FHEMSRAFAM | > Smm

Radar FOV range limitations/ 5% FOV JLFE A
B 1

Ensure that there can be no metal parts or metal
coating within the FOV range, and the thickness
of the bumper face must be consistent, and there
should be no stiffeners, height breaks, right

angles, and water chestnut angles

TRIESE FOV YE R WA REA (TR R IF . B m P, &
PSR — 2, HANRA IR sz, 5MA.
E

Bumper radius radius requirements/{#FT iz
AR TR

suggestion: R>200mm (the final result is mainly
3D digital simulation and actual measurement

results)

I R>200mm (HeZ% DA 3D OB 5 Sl 45 R v 3

Radar perimeter 50mm box limit (Figure

10)/ #1832 50mm 77 HERR ] Cln &+

If there is an interference object, please
provide the 3D digital model to CubTEK, and
CubTEK will analyze whether there is a risk of
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interference. WA T %, &K 3D Fifefisy
CubTEK, CubTEK #2#7 2 TH T X%

V S0mm

50mm Y, 50mm

Figure 10 50mm box limit around the radar/E5iA &2 50mm 77 HE PR il
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9.2 Basic requirements for radar front coverage conditions

The material used for the flat shield must avoid metal materials. In addition, metallic coatings
must also be avoided for shielding. The following table shows the recommended materials:

Material The first ideal thickness  The second ideal thickness &
Polypropylene 2.55 mm 3.90 mm
ABS 2.39 mm 3.35mm
Polycarbonate 2.33 mm 3.75mm

KL 5 10 A ZE A6 IS RIAE 5% AR

The coating of the cover can also affect the radar signal. The signal of the RF antenna is not
only affected by the paint material, but also by the thickness of the paint. If there is a large
attenuation factor in the coating, the radar performance will be attenuated with it. The
effectiveness of the radar can be controlled by the material and thickness of the cover. Because
different materials and thicknesses of the cover will cause different attenuation of the radar
signal, the new material and thickness must be approved by CubTEK.

If there is an abnormal situation after installation, please contact CubTEK for detailed
discussion and evaluation.
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10 Installing the Calibration Function (Offline Calibration)

10.1 Purpose of calibration:

The purpose of installation and calibration is to measure the deviation angle between the
radar axis and the driving direction axis of the body in the horizontal and vertical directions,

and to compensate the software to make the two axes coincide or within a permissible range.

10.2 Calibrated configuration:

1. A vehicle equipped with millimeter-wave radar

2. Calibration equipment: metal reflector
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Figure 11 Radar correction configuration/fHiAMK LR B
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10.3 Comparison of the advantages and disadvantages of metal reflector and

metal corner reversal

The following table compares the alignment problem of the calibration platform between the metal

reflector and the metal angle reversal,
reflector for the alignment deviation is relatively high.

Calibrate platform alignment
issues

The vehicle is horizontally

of fset/ZEMHi/K P mFs

Metal reflectors

The acceptable range of
deviations is wide/R| #5212
3 B R

and it can be seen that the elasticity of the metal

Metal corner reverse

The range of acceptable
deviations is small/T#% W%
0 /N

Radar installation horizontal

of fset/ ik % H /K mt%

The acceptable range of
deviations is wide/ A% W%
PPN

The range of acceptable
deviations is small/T#E5%mZE
0 /N

Reflector/corner reverse

horizontal offset

B/ F1 OKF i

The acceptable range of
deviations is wide/ TP #% %
PSSP

The range of acceptable
deviations is small/TJ#E5%mZE
0 /N

Horizontal angular rotation
deviation of the vehicle’ s
driving axis/ZEHHAT BHIZKF
S PEE e i A 22

The range of acceptable
deviations is small/7 52w 2%
30 I/

The range of acceptable
deviations is small/TJ#E%mZE
0 /N

Reflector/Angle Inverse Normal
Horizontal Angle Rotation

Deviation

SR/ $0 SRAE LR IRV i L T A
%

The range of acceptable
deviations is small/FJ 52 fm2%
0 R/

The acceptable range of
deviations is wide/ A% W%
FENEEE PN

10.4 Calibrate the site layout

10. 4.1 Calibrate the reflector position

Metal reflector D = 2 m directly behind the radar;
The minimum distance is limited by the far-field conditions and hardware conditions of

millimeter-wave radar.

10. 4. 2 Environment settings

Calibrate the headroom:

1. No metal reflector or any obstacle is allowed in the area between the metal reflector and
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the front surface of the radar D=2 m & 1 m behind the metal reflector.
2. The vertical headroom angle of the radar is +#30°° or 3m.
3. The horizontal clearance angle of the radar is #75"° or D+lm clearance around the radar.
4,

10.5 Metal reflector requirements

10. 5.1 Material and size

1. Metal Reflector Material: Aluminum, Iron, Stainless Steel
2. The size of the metal reflector, as shown in the figure below:

0.8~1 m 0.8~1 m =3 mn

_____ Fsize

Yo | | £BRER

A d

I
|
|
! Xiize
Note: Within the size range of the metal reflector, the roughness should be < 0. lmm per

80mm*80mm area

E: LR REROHEE AN, A 80mm*80mm AR P A FLRE & 22 <<0. 1mm

10. 5.2 Metal reflector layout requirements

1. The distance between the metal reflector and the center of the radar is D=2m.

2. The installation error of the center of the metal reflector is <=* 5.0 cm relative to the
horizontal left and right of the radar center.

3. The vertical up and down installation error of the center of the metal reflector relative to
the center of the radar is <=* 5.0 cm.

4. After fixing the metal reflector, the vertical angle between the horizontal center of the
metal reflector and the horizontal center line of the radar is 90°, and the error cannot exceed
+0.5°.
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Aoffset Xoffset Yoffset Hsensor

At the same height as the
Request 90+0.5° <=£5.0 cm <=+5.0 cm 2m radar installation

position

N 'Io‘offsel

o e Metal Plate
1

1
Xoffset

Figure 12 Horizontal arrangement (one-sided schematic)
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Figure 13 Vertical arrangement (unilateral schematic)

10.6 The process of calibration:

Please refer to Figure 14 for the schematic diagram of the installation and calibration
process, through the metal reflector target, the deviation angle between the radar axis and the
driving direction axis of the body can be measured, and if the deviation angle is within the
installation requirements of CubTEK (the deviation angle < * 3 degrees), the software will
automatically compensate and calibrate the angle and complete the calibration.

However, if the deviation angle exceeds the installation requirements of CubTEK, the OEM
needs to send the vehicle back to the maintenance area, readjust the radar bracket, and return
it to the calibration platform for installation and calibration.

The calibration time can be measured after the calibration of the production line is
established, and the calibration time is subject to the actual measurement (the current internal
test calibration time of CubTEK is about 15~30 seconds)
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Start Alignment
process

Measuring reflecting
target deviation

No Sending the vehicle back
Angle deviation < 13 deg to the repairing center
to adjust radar bracket

A 4

Software doing angle
compensation

automatically

Alignment
finished

Figure 14 Calibration flow chart

10.7 Vehicle requirements :

The requirements for calibration of vehicles are as follows:
1. Confirm the correct tire pressure.
2. Make sure the vehicle has been aligned before calibration.

3. After confirming that the vehicle is parked and positioned on the calibration platform, the
driving axis of the vehicle shall be aligned with the metal reflector, and the maximum deviation

shall not exceed 0.5°.
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10.8 Reasons for the failure of radar calibration :

Radar calibration may fail if::
1.

DD Ol &~ W D

S

ig

The metal reflector is not in the correct position

There is an obstacle in the center of the radar and metal reflector

The deviation of the radar installation angle exceeds the specification

The horizontal or vertical angle deviation of the metal reflector is too large
There are other interfering signals that affect the reflected signal

There are other targets in the calibration clearance area that cause stronger reflected
nal interference
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11 Software Upgrade Services

Support software refresh service, the upgrade time is <2 min.

Support ECU software self-backup, rollback function, when the system fails
to refresh the software, you can go back to the previous version through
the rollback mechanism to ensure the safety of the vehicle.

Bootloader Watchdog Security
Application Driver Module

Bootloader Download Flash EEPROM
State Handler Driver Driver

Bootloader . .
Diagnostics Protocol

(ISO 14229)

Application
Framework

Transport Layer
(1ISO 15765)

CAN-Driver
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12 Introduction to connectors and wiring harnesses

PN |~\ [P'N 8
/

AN

LT
EEEEEGEY

B

AT USCAR 1X8 KEY CODE A

Circuit requirements
Pin number/ Qe L type‘of , C(Ugglnt g Loop . Terminal
SR 5 | ek 38 (1)(3)(5) load/ j #* # % 12V » 25¢C  |Resistance (Szp)emal cables plating
(=mQ) requirements
PCAN_H(f& & 4 #0) SIGNAL <100mA / 12 % /
PCAN_L(fi# & % ®0) SIGNAL <100mA / 12 % /
VCAN_H(% 4v) SIGNAL <100mA / 354 % /
VCANL_L(% #v) SIGNAL <100mA / 3r 4z /
VBAT POWER <0.5A / / /
ADD-1 (¥ 5 %) SIGNAL <100mA / / /
ADD-0 (¥ 5 2%) SIGNAL <100mA / / /
GND GND <0.5A / / /
Left rear corner radar Radar in the rear right corner
NC NC
NC GND
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13 Communication Protocols

Execution is confirmed with the customer.
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14 Exclusionary Clauses

Although this product provides blind spot detection and warning function, please install it in accordance with the
specifications, and carry out radar setting and calibration, if you do not operate according to the requirements, the radar
performance will be limited or unable to work normally, resulting in a decrease in the accuracy of radar detection and
warning, and it is prone to immeasurable problems.

At the same time, it may still be affected by the area in which the vehicle is traveling, the environment, driving
behavior, road conditions or climate... Therefore, this product does not guarantee 100% detection and warning
accuracy, drivers should abide by traffic rules, stay alert and pay attention to the actual road conditions at any time,

drive cautiously, and do not rely too much on this product to avoid accidents.
* Under the following conditions, the radar may give an alarm even if the alarm conditions are

not met:

o Objects in the vicinity of the vehicle that reflect radar radio waves, such as parked
vehicles, guardrails, and walls

o When driving very close to guardrails or concrete walls.

o When driving in a tunnel.

o When driving a car over a road that lifts water, snow, sand, dirt, etc.

o When driving uphill or downhill sections, or on bumpy roads (e.g., slopes).

o When driving near curbs, potholes, and tram tracks.

o Strongly reflective objects on the ground, such as ditch covers, manhole covers, etc.

o Highly reflective objects at heights, such as flyovers, street signs, etc.

* Under the following conditions, it may be difficult for the radar to detect the target or

the radar may not work properly:

o When the radar detection area is blocked by a nearby wall or vehicle.

o When the radar is obscured by foreign objects such as mud, snow, sand, etc.

o Driving in environments with a large reflective area such as too many shrubs and trees.

o Affected by similar frequency bands in the vicinity of airports and military sites.

o Radio wave interference from radar sensors equipped on nearby vehicles.

o Affected by similar frequency bands in the vicinity of airports and military sites.

o Bad weather (heavy rain, fog, heavy snowstorms, sandstorms, etc.).

o When there is a difference between the driving lane and the adjacent lane.
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