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Steering by Wire

Product Introduction
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Steering System Roadmap Over 120 years

More Control
Steering By Wire System

More Safety
Redundant Electric Steering

Driverless Control
. Torque & Angle Overlay
More Maneuverability
Quadra Steering

Less Energy
Electric Power Steering
More Comfort
Speed Variable Assist
More Convenience
Tilt-Wheel Steering Column

Conventional Technology -> Mechatronic Systems

Less Effort ¢
Hydraulic Power Steering
Manual Steering
Manual Steering Gear
>
1900s’ 1950s’ 1960s’ 1990s’ 1995 1999 2009 2016 20257
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Hand Wheel Actuator

O TFU (Torque Feedback Unit)
®  SQS (Sensor Quill Shaft)
® WGB (Worm Gear Box)

m  PPK (Power Pack)

® MTL (Mechanical Travel Limiter)
O UC (Upper Column)

m PAC (Power Adjust Column)

® MAC (Manual Adjust Column)
Road Wheel Actuator / Front Wheel Actuator / Front Axle Actuator
O IPA (Input-shaft Pinion-shaft Assembly)
PPK (Power Pack)
RBN (Rack Ball Nut)

Rack Housing

O o o o

Tie Rods
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Steering by Wire / control functionalities
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PRWA, ¢
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Steering by Wire / safety req. drives SW complexity

3
W
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uC*1, single core

Power Supply *1

Motor Bridge * 1
CAN * 1

uC*2, multi core

Power Supply *1

Motor Bridge * 2
CAN * 2

uC*2, multi core
Power Supply *2
Motor Bridge * 2

SW4 diverse
A v software Complexity
v Number of Independent Software
v" Multi-Core Processor E Kz‘
Softwaref
<@
SW2 diverse SW2 diverse
Software Software
< .4
SW1 SW1 *2 SW1 *2 SW1 *2
Software| |( Software| ( Software| |( Software
. 4 @ 1® P
FIT500 FIT100 FIT10 FIT10

uC*2, multi core
Power Supply *2
Motor Bridge * 2

CAN * 2 Pri-CAN * 2, Pub-CAN * 2

Fail Safe: mechanical fallback

Fail Operational: electronic redundant
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Steering by Wire / modulable & scalable PPKs _J I \IIU ‘ E'ﬁSX
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Steering by Wire / software architecture

Vehicle Abstraction

System Abstraction

Overlays

EPS Software Features

Comm.
Manager

Event
Manager

Diagnostics

Diagnostics

AutoSAR Service & MCAL
Crypto Service
Manager Con']m.
Services

NM
Interface

PDU
Multiplexer

XCP Transport Layer
CAN Transport Layer
CAN Network Manager
CAN State Manager

CAN Interface

PDU
Router

Power Pack Abstraction

Micro Controller Unit

Customer Specific Design

EPS/SbW Specific But Fixed Standard Across Applications

Microcontroller Specific But Fixed Standard Across Applications

EEF A AR/ S Shanghai Jiyu Technology Co.,Ltd.

https://www.youtube.com/@JIYU-Chassis-DriveByWire



1] Steering by Wire / power pack for HWA & RWA JI1N U |iFEX
BTN

o

Battery Suppl Battery Supply
Cuyrrrenf'p Y 85A eff Current 113A eff
Protection Grade IPSKX Protection Grade IP6k9k
Working Temperature -40~85°C Working Temperature -40~125°C
Working Voltage 9~16V Working Voltage 9~16V
PMSM PMSM
Motor Type (1258P) Motor Type (12S8P)
Torque Output 3.5Nm min. Torque Output 7.8Nm

Power Pack for Hand Wheel Actuator
. - Power Pack for Road Wheel Actuator .. .
Motor Position Sensor TMR (Dual-Die) *2 Motor Position Sensor TMR (Dual-Die) *2

1 — connector header 1 - ECU housing and header

Communication CANFD*4 Communication CANFD*2
2 — PCBA/power supply ) S — 2 - PCBA/power supply ulticore
3 — PCBA/control core 2 (Lock-Step) 3 — PCBA/control core hC (Lock-Step)
4 — motor Torque Angle Sensor 4T4A (TAS) 4 - PCBA/drive bridge Torque Angle Sensor 0T4A (AOS)
5 — ECU cover Quiescent Current < 200pA 5 — motor

Quiescent Current <200pA
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III Steering by Wire / FuSa / SGs / example _J I \'/U ‘ iﬁSX

Safety Goals vs. operating modes

“ Safety Goal Operating Mode 1 Operating Mode 2 | Operating Mode 3 | Operating Mode 4 | Operating Mode 5

- The SbW system shall prevent unintended lateral acceleration. [ASIL D]

The SbW system shall provide the correct level of lateral acceleration X X X
within 100 ms. [ASIL D]
- The SbW system shall prevent loss of lateral vehicle motion control. [ASIL X X X
D]
The SbW system shall prevent incorrect feedback actuation to the driver.
X X X
[ASIL D]
The SbW system shall prevent sudden loss of feedback torque to the X X X
driver. [ASIL D]
The SbW system shall avoid any steering control output of RPA function X X X
when the vehicle speed is more than the 3kph. [ASIL D]
7 The SbW system shall avoid unintended activation of remote parking X X X
assist without driver's request. [ASIL B]

Concept: First fault: Degraded performance
> Operating mode 1 PowerOn (Electrically Power available) m Second fault: Hand over to alternative actuator or perform minimal risk maneuver.
m First fault: Degraded performance .
> Operating mode 2: Initialization (Electrically Power available) Sfecond fault: Hand over to alternative actuator or perform minimal risk maneuver.
- First fault: Degraded performance v
> Operating mode 3: Operation(Electrically Power available) Sgcond fault: Hand over to alternative actuator or perform minimal risk manoeuvre.
First fault: Degraded performance
> Operating mode 4: Safe state(Electrically Power available) m Second fault: Feedback function is disabled and replaced with fixed steering resistance/damping. Y
First fault: Degraded performance
> Operating mode 5: PoweOff(Electrically Power unavailable) m Second fault: Feedback function is disabled and replaced with fixed steering resistance/damping. v
m First fault: Degraded performance .
Second fault: Feedback function is disabled and replaced with fixed steering resistance/damping.

/jﬁiﬂﬁﬁiﬁﬁﬁ \j Shangha| J|yu Technology CO Ltd. https://www.youtube.com/@JIYU-Chassis-DriveByWire
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m Functional Safety Requirement Related Safety Goal No

U The system shall monitor vehicle speed. SG1,5G2,SG3
I The system shall monitor steering wheel torque. SG1,5G2,SG3
IETEI The system shall monitor rack position. SG1,5G2,SG3
m The system shall monitor rack position target(steering wheel angle). SG1,5G2,SG3
I The system shall monitor AD mode request. SG1,5G2,5G3
I The system shall monitor pinion angle. SG1,5G2,SG3
The system shall monitor rack force. SG1,5SG2,SG3
The system shall monitor motor position. SG1,5G2,SG3
IR The system shall monitor motor phase current. SG1,5SG2,SG3
ST The system shall monitor motor driver. SG1,5G2,SG3
IS The system shall monitor motor drive bridge. SG1,5SG2,SG3
I The system shall monitor motor actuation. SG1,5G2,5G3
IESIER The system shall monitor RWA failure state. SG1,5G2,SG3
IS The system shall monitor HWA failure state. SG1,5G2,SG3
IEIE The system shall identify target assist torque. SG1,5G2,SG3
ST The system shall set target assist arbitration element. SG1,5SG2,SG3
The system shall calculate actual assist torque. SG1,5G2,5G3
m The system shall compare target assist torque with actual assist torque SG1,5G2,SG3
IEEEEI The system shall monitor system temperature. SG1,5SG2,SG3
IEE The system shall monitor the power supply of the system. SG1,5G2,5G3
m The system shall use MCU which shall provide some safety mechanism such as lock step,self-test,etc. SG1,5G2,SG3
Y2 The system shall use watchdog out of MCU. SG1,5G2,SG3
BEZER The system shall provide two independent failsafe path. SG1,5G2,SG3
m The system shall implement failsafe path self-test after power on. SG1,5G2,SG3
m If some failure detected, the system shall enter in degradation mode or backup mode, send warning to driver and record failure. SG1,5G2,SG3
m During driving, when the domain controller does not request to exit HandWheel Tracking, RWA shall avoid system unintended exit HandWheel Tracking. SG4

During driving, when the domain controller does not request to exit AD Tracking, RWA shall avoid unintended exit AD Tracking. SG5

m During driving, RWA shall monitor the mode signal to avoid the loss of the mode signal. SG6

m During driving, when the domain controller does not request to enter HandWheel Tracking, RWA shall avoid system unintended enter HandWheel Tracking. SG6

EEFINERBIRA T Shanghai Jiyu Technology Co.,Ltd. https://www.youtube.com/@JIYU-Chassis-DriveByWire



G oo
o)
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TSROpg [7VA Vemce speedsgnal process and If the system detects | TSR379 [RWa Fail Safe Logic2 The system shall implement E2E (CRE, RLC, Timeout) check on the CAN message which contains FacmCtriklodBHp. D =W
o —
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rr.nrm-.r". - e ; T TSR3I82 |RWA Fail SafzLogict If the system detects RLC Gilad, then the sysem shall confirm FeemCtriMed RLC failurs. D SW
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Hazard Analysis & Risk Assess

Hazard Configuration Management Allocation of Failure Modes and Situation, Conditions, Modes Hazard Identification ASIL Allocation & Safety Goal Derivation Review
EEREEE HREERIEL, EOHS, BREM, BTEd BER5 SECASILESR & 22 BiR
Master-Hazard-1D Potential Hazard Comments
(created by linking row N N Relevant Situations (see section “Situations ") Additional Reacti Vehicl (consequence of vehicle (opt.) Descrinti Descrinti Descripti Yellow: to be
System [Subsystem|  EM-ID oP-ID BtoG) Possible failure modes of the system / X8 (=5 Situstions”) pertaining caction on Venicls reaction in relevant Examples / Deseription Deseription Description Safety Goal reviewed (tbr)
e sub-system . Level . N . Severity (S) Exposure (E) Controllability (€) S |E|C ASIL —
i FEG | HEBES-ID | ETEL-ID |BE-E-D (REBF-6 4 ) TEGOTSORIRIEE criteria BEEENET situation) Assumptions EEEEE PREEER TErHEE - E=3=14 Red: open / Not ok
FIaEIER, FEFE [Gnlia:3 BERE BEEXEETEE | HE (Um) — _— — Green: reviewed & ok
- - - - A) - E Usage |, [Road condif , | Road sloff Speed [ - - BT v IR - - - ‘ - ‘ MEAR - - -
7 ke v con ot o o s
EPS- RES M- H -OP- 01 |EPS-RES-FM-2-0P-01 idivichsl rcar whoel can pravide arger beake farce when inendedd os saking o stigh moe s an +igh s shicks st sty and <31 nat s centralisbls (Crashinta atacies, podeatrisns, prsceding ehichss  [MA e cocugh ke f cther wheels there 2 e Jolal2 qMm NA Opan
e— ooty i, 1 3. e v - €2
a s 50
e mar 53 verse 64 iy s, ar sl i, vt s b 3
EPS- ANC M 3 [EPS-ANC FM-3 185 can provide smaller brake farce than intended

co 1 a2 a3
NA NA NA NA

Hazard Analysis and Risk Assessment (HARA)

EES TSR ETE EO

System / Project F/ AH: | Intelligent Brake System EEERITRE E1 NA NA NA NA
This Section &5 Werk Preduct Evaluation SHIH& S0 E2 NA NA NA NA
Template Version SlEE:  |v0.1

Project Version INEIiZ: v0.8 E3 NA NA NA NA
e T E4 NA NA NA NA

NA NA NA NA

s "S55 ET NA QM QM QM
— — G S1 E2 NA QM QM QM
Lo o asic E3 NA QM QM ASIL A
0 E4 NA QM ASILA ASILB
e = EO NA NA NA NA
e - E1 NA QM QM QM
. e S2 E2 NA QMm QMm ASILA
E3 NA QM ASIL A ASILB
E4 NA ASIL A ASILB | Asc |
not ok Review Status BIBEIR 35 EO NA NA NA NA
= ooy B : E1 NA Qm QM ASILA
— . E s3 E2 NA QM ASILA ASILB
E4 NA ASIL B

> = 2c Malfunctions

Evaluation

3 Hazard Analysis & Risk Assess

4 Evaluation

2¢c Malfunctions

3 Hazard Analysis & Risk Assess

4 Evaluation

Calculation

5 Requirements SEC

Calculation

EEF IR AFR/A S Shanghai Jiyu Technology Co.,Ltd.

https://www.youtube.com/@JIYU-Chassis-DriveByWire



J 1V U [ i75X

1] Steering by Wire / FuSa / FTA / example
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Is there any
safety
mechanism

Steering by Wire / FuSa / Software FMEA / example

Failure mode that
may lead to the
violation of safety
goal in
combination

Is there any safety
mechanism to
prevent

Potential to viclate
the safety goal in in place to
absence control

Related Related

Block

Function
description

Violate
safety goals

safety

HAZOP Key Word Related?

refined Key Word Specific Failure Mode

Block

1. BAT _BlendingFilter

of safety mechanisms the failure
modes of
the signal

with an another
independent
failure

the failure from
latent

2. BAT BoostCurve

Delay of information The element obtains BAT HF SWT too late The system can provide unintended assist SG1 Yes Yes SME1 No
Incomect of information The element obtains BAT HF SWT too lste The system can provide wni sssist 5G1 “es Yes Shi21 Mo
Blocking access to communication channel | The element obtains BAT HF SWT too late The system can provide unintended assist SG1 Yes Yes SMZ1 No
Blocking of execution The slement obtsins BAT HF SWT too late The system can provide unintended assist 561 ez es SMZ1 Mo
1)Signal too lste or out of sequence. Desdlocks The element cannot obtsin BAT_HF_SWT E‘b:gi";";f“":l provide unintended assist =61, 562 Yes Yes M2t No
Livelocks The slement obtains BAT HF SWT too lste The system can provide wnintended sssist 261 Mes Yes SME1 No
Incorrect sllocation of exscution time The slement obtsins BAT HF SWT too late The system can provide unintended assist 561 ez es SMZ1 Mo
FuncDef_1:0btain Incorrect sy ion between The slement obtzins BAT_HF_SWT too late The system can provide unintended assist e Yes Yes sMz1 Mo
high-frequency hand companents
torqus BAT_HF_SWT . Incomect sequence of information The slement obtains BAT HF SWT too earhy Mo effect No No No
- Z)Signal too earhy or out of ssquence. Incorrect synchroniztion between softOware (. o000 oo BAT_HF_SWT too esy N effest N o Mo
MNEMII‘S
Blocking of execution The element cannot obtain BAT HF SWT Mo effect No No No
|Desdlocks The element cannot obtsin BAT HF SWT No effect Nao Mo Ho
)Mo signal |Livelocks The slement cannot obtsin BAT HE SWT Mo effect No No No
Incamect synchranzation betwsen softDWa™e | o 2ot cannot obtain BAT_HF_SWT Mo effect No No No
COmponents
4§§ nal valus sxcesds gnmthed fEnge The slement obtains BAT HF SWT laﬁr than sctual The system can provide wnintended sssist 5G1 Mes Yes Mo
! = No effect No o No
Delay of information The slement obtains BAT LF SWT too late The system can prowids wnintended sssist 5Gi ez Yes Sk21 Mo
Incomect seguence of information [he slement obtsins BAT LF SWT too late The system can provide wnintended sssist 561 “Es Yes ShZ1 No
Blocking sccess to communication channel Ihe slement obtains BAT LF SWT too late The system can prowids wnintended sssist 5G1 MNes Yes Sk21 Mo
Blocking of execution [he element obtains BAT LF SWT too late The system can provide unintended assist 561 Yes Yes Sh21 Mo
1)Signal too late or out of ssquence. Deadlocks The element cannot obtsin BAT_LF_SWT TheSysten cen provide unintended sssit 5G1. 562 Yes Yes smzt No
Livelocks The slement obtsins BAT LF SWT too late The system can provide unintended assist 561 ez es SMZ1 Mo
Incomect allocation of execution time The slement obtains BAT LF SWT too lste The system can provide wnintended sssist 561 Mes Yes SME1 No
hronization batwsen Sof
FuncDef_2:Obtsin Incorrsct sy an " The slement obtsins BAT_LF_SWT too lste The system can provide unintandad assist 561 ‘Yes Yes SM21 No
ko hand SOMPonEnts . _ .
toraue B-'AT LI; SWT ) |Incorrect sequence of information | The slement obtsine BAT LF SWT too sarhy Mo affect No Mo Mo
- 2)8ignal too early o out of sequance. Incorrect synchronization between SORtOWare | oovent obtaing BAT_LF_SWT too early No effect No No No
components
Blocking of execution The glement cannot obtsin BAT LF SWT Mo effect No Mo Mo
Deadlocks The slement cannot obtain BAT LF SWT Mo effect Mo Mg Mo
3)No signal Livelocks The element cannot obtsin BAT LF SWT No effect Nao Mo Mo
Incomect synchronization betwesn SaftOWSNe |p. ooy connot obtain BAT_LF_SWT Mo effest No Mo N
MNEMII‘S
4)Signal value exceeds permitted rangs The slement obtsins BAT LF SWT larger than actusl The system can provide unintended assist SG61 Yes Yes No
E\Signsl value fallz bellows the permitted The slement obtains BAT LF SWT smaller than sctusl No effect No Mo Mo
Delay of information The slement caleulstes BAT LF DMD too lste The system can provide wnintended sssist 5G1 Mes Mes Sk21 Mo
Incorect sequence of information The element calculates BAT LF DMD too late The system can provide unintended assist SG1 Yes Yes SME1 No
Blocking sccess to ication channel | The slement calcul BAT LF DMD too late The system can provide wni sssist 5G1 “es Yes SkZ1 Mo
Blocking of execution The element calculates BAT LF DMD too late The system can provide unintended assist SG61 Yes Yes A No
1)Signal too late or out of sequence. Desdlocks The sisment cannot calculste BAT_LF_DMD The System can provids unintended ssist 561, 562 es Yes SM21 No

Cover

Safety Mechanism

System block Diagram

BAT FMEA

sys FMEA =

EEF IR AFR/A S Shanghai Jiyu Technology Co.,Ltd.
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Steering by Wire / FuSa / SSR / example

J 1V U [ i75X

TTSRD | sc | Requrement | Fm | ase | |

TSR006 SG1

TSR007 SG1

TSR006 SG2

TSR007 SG2

TSR006 SG3

TSR007 SG3

TSR006 SG4

TSR007 SG4

The system shall implement CRC check
on HT 1 SENT communication every
5ms.

If the system detects CRC failed of
SENT1 or SENT2, then the system shall
confirm HT_1 CRC failure.

The system shall implement CRC check
on HT 1 SENT communication every
5ms.

If the system detects CRC failed of
SENT1 or SENT2, then the system shall
confirm HT_1 CRC failure.

The system shall implement CRC check
on HT 1 SENT communication every
5ms.

If the system detects CRC failed of
SENT1 or SENT2, then the system shall
confirm HT_1 CRC failure.

The system shall implement CRC check
on HT 1 SENT communication every
5ms.

If the system detects CRC failed of
SENT1 or SENT2, then the system shall
confirm HT_1 CRC failure.

SSR from TSR006, TSR0OO7 and TSR0O0O8

18ms

18ms

18ms

18ms

95ms

95ms

95ms

95ms

D

SW

SW

SW

SW

SW

SW

SW

SW

SSR037

SSR038

D BSW

E2EXf

E2EXf

E2EXf

E2EXf

E2EXf

E2EXf

E2EXf

E2EXf

E2EXf

E2EXf

E2EXf

E2EXf

E2EXf

The software shall check SENT1 CRC fault every 1 ms.
If SENT1 CRC fault detected, then the software shall set:

SENT1 CRC fault flag = 1
Else
SENT1 CRC fault flag = 0

The software shall detect SENT1 CRC fault flag every 10 ms.

If the software detect:
SENT1 CRC fault flag = 1
then the software shall set:

SENT1 CRC fault counter+1
If the software detects:

SENT1 CRC fault flag = 0
then the software shall set:

SENT1 CRC fault counter-1
If the software detects:

SENT1 CRC fault counter = 10
then the software shall set:
SENT1 CRC failure flag=1.

(0 < counter < 40)
The software shall check SENT2 CRC fault every 1ms.
If SENT2 CRC fault detected, then the software shall set:

SENT2 CRC fault flag = 1
Else
SENT2 CRC fault flag = 0
The software shall detect SENT2 CRC fault flag every 10ms.
If the software detect:
SENT2 CRC fault flag = 1
then the software shall set:

SENT2 CRC fault counter+1
If the software detects:

SENT2 CRC fault flag = 0
then the software shall set:
SENT2 CRC fault counter-1
If the software detects:
SENT2 CRC fault counter = 10
then the software shall set:
SENT2 CRC failure flag=1.(0 < counter < 40)

If the software detects SENT1 CRC failure flag = 1 or SENT2 CRC failure

flag = 1, then the software shall confirm HT_1 CRC failure.

18ms

18ms

18ms

18ms

18ms

18ms

18ms

18ms

18ms

18ms

18ms

18ms

18ms

D BSW
D BSW
D BSW
D BSW
D BSW
D BSW
D BSW
D BSW
D BSW
D BSW
D BSW
D BSW

EEF IR AFR/A S Shanghai Jiyu Technology Co.,Ltd.
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Steering by Wire / FuSa / HSR / example JINU |5

1. Hand Torque and Angle Sensor Module

TSRID TSR Description ASIL FTTI Allocation
The system shall use two hand torgue sensors to measure the driver hand torgue. One
iz called HT_1, the other is called HT_2.

TSROO1 [HT_1 has two signals, called SENT1 and SENTZ. am 18ms HW
HT_2 has two signals, called SENT3 and SENTA4.
(Resolution:0.02Hm, Accuracy:=0.1Nm, Range: £1ZNm)
TSRO02 |The type of hand torgue sensors shall be SPC. el ) 18ms HW
The system shall use twe angle sensors to measure steering wheel angle. One is called

TSR184 ANG 1 the other is called ANG 2. (Resolution: TBD Accuracy: TBD, Range: TBD) au 18ms Hw
TSR155 [The type of hand angle sensors shall be SPC. QM 18ms HW
ECU
|Tas 1
|
Angle Sensord poroo.
| o — Y
| | [SENT 1) Sigral, | Signal. (SENT3]
» Corditioning —;I SENT Input 1| | SENT Input 3 |-|— Conditioring
[ " Cirut1 | | || Circuit3 [
| SPC | FC |
Hard Torque L Conditioning | —{ SPC Output 1| | sPCOutput 3| Conditioring ——
[l “sensort Ciruit1 | | l Circuit 3 : s
I |
I (SENT2) Sigrel. N ) (SENT 4
‘Cord tioning SENT Input 2 SENT Input 4 Conditioring [+
| Ciruitz | | § Circut 4 |
[ — s ] | T L ———
Angle Sensor 2 L—— Conditioning -—|SPC().th Rﬂ.lp.tll— Conditioning |——
| Ciruit 2 | zI l Circuit 4
_____ b e e e e e
D Hardware Safety Requirement ASIL FTTI Allocation Safe State
H3R001|Operating supply voltage 1: Min. 4.5V, Typ. 5.0V, Max. 5.5V el 0} 18ms SW_TAS1 Mo assistance
H5R002|Operating supply voltage 2: Min. 4.5V, Typ. 5.0V, Max. 5.5V QM 18ms 5V_TAS2 No assistance
H5R003|The Hand Torgue Sensor 1 provides SENT 1 and SENT 2 QM HA Hand Torgue Sensor 1 MA
H3R004|The Hand Torgue Sensor 2 provides SENT 3 and SENT 4 1) NA Hand Torgue Sensor 2 NA
4/4 TAS channels failure: no assist
Hand Torgue Sensor 1 Hand Torgue 34 TAS channels failure: no assist
HSR0O05|HT channels is digital with a SENT based protocol (SPC). aM 18ms q Sensor 2' q 2/4 TAZ1 channels failure: no assist
TAS1 and TAS2 rangecheck and
Aarannahasl fFailad- an Aannint
<2 Cover Sheet Reference HSR o=

EEFINERBIRA T Shanghai Jiyu Technology Co.,Ltd. https://www.youtube.com/@JIYU-Chassis-DriveByWire



11 Steering by Wire / Fusa / FMEDA / example JINU X

Safety Goal ASIL Level
5G3: EPS shall not Lost assist. ASIL B

Functional Block Summary

Functional Block AlFIT] | AsorFIT] | Age[FITT | Avpr stont [FIT] PMHE [FIT] SPFM LFM
CANEIGN 63.62 0.00 0.43 043 043 ASILD 99.32% ASILD 99.33% ASILD
POWER 89.24 4.19 0.05 0.74 4.24 ASILD 95 25% ASIL B 99.13% ASILD
SBC 156.29 19.21 0.86 1.25 20.07 ASILC 87.16% ASIL A 99.08% ASILD
MCU 774 .68 0.00 798 14.37 8.79 ASILD 99 86% ASILD 99.75% ASILD
MCU POWER 46.69 11.68 0.30 0.31 11.98 ASIL C 74 34% ASIL A 99 11% ASILD
Pra-driver W1 144 76 0.00 1.07 3.65 1.07 ASILD 99 26% ASILD 97 46% ASILD
Pre-driver M2 145.83 0.00 1.08 0.00 1.09 ASILD 99.26% ASILD 97.48% ASILD
INTERFACE 332.70 0.00 1.61 2.03 1.61 ASILD 99.52% ASILD 99.39% ASILD
POWER SUPPLY 44 49 0.00 0.00 0.00 14.38 ASILC 67.69% ASIL A 100.00% ASILD
POWER BRIDGE M1 77.68 0.00 0.00 056 0.00 ASILD 100.00% ASILD 99.28% ASILD
POWER BRIDGE M2 77.68 0.00 0.02 068 0.02 ASILD 99.97% ASILD 99 26% ASILD
MPS 85.53 0.00 0.40 0.80 0.40 ASILD 99 53% ASILD 99 06% ASILD
Total Value 7039.19 35.08 13.82 24.71 64.09 ASIL C 99.31% ASILD 99.65% ASILD

100.00
| onoo 1
= CANSIGN
50.00
" POWER
70.00 = SEC
EMCU
_g0.00 = MCU POWER
= = Pre-driver M1
L 50.00 u Predriver M2
g = INTERFACE
40.00
# POWER SUPPLY
30,00 = POWER BRIDGE M1
# POWER BRIDGE M2
20.00 MPS
10.00 -
N7 o n 4 54

< > e Summary SN29500 Constants IEC61709 FMD BOM BOM 2 CAN&IGN POWER SBC  MCL -

EEFINERBIRA T Shanghai Jiyu Technology Co.,Ltd. https://www.youtube.com/@JIYU-Chassis-DriveByWire
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Proposal for Robo-Bus
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J1WVU 75X

1. Customer Information

O 11000.0
1.1 Customer XXXX &S . 90000
1.2 Platform TBD v & 70000
1.3 Vchicle Type TBD < >0
1.4 Drive Type TBD = 00
1.6 Rack Force(N) 9400 ' : 40.0 60.0
1.7 Rack Travel(mm) 100 RACK SPEED[ MM/S |
1.9 R/P efficient 0.9
1.10 C-Factor (mm/rev) 44.3 Motor Capacity_4.2Nm System Requirement
2. SBW RWA Assistance Requirement
Condition Rack Force Rack Force Rack Speed
Percentage (N) (mm/s)
1 Auto Parking1 100% 9400 5
2 Auto Parking2 100% 9400 10

3.Motor Capacity

Torque Output Motor Speed Power Rack Foce Max. Rack Speed
(Nm) (rpm) (W) (ND (mm/s)
4.2 0 0 9570 0.0
4.2 1000 440 9570 35.2
4 1050 440 9114 36.9
3.5 1200 440 7975 42.2
3 1400 440 6836 49.2
2.5 1680 440 5696 59.1
2 2100 440 4557 73.8

EEF IR AFR/A S Shanghai Jiyu Technology Co.,Ltd.
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117 Steering by Wire / RWA / system parameters

J 1V U [ i75X

Motor Type
Motor Torque
ECU Current
Function Safety
Gear Reduction
Sensor Type
Gear Ratio
R/P C-Factor
Rack Travel
IBJ to IBJ distance
OBJ to OBJ distance
IP Level
Weight

PMSM _ Double Winding
4.2Nm
80A Max
Fit10 (Full Redundant)
Worm Wheel & Worm Shaft
Inductive Hella 4T+2A
21:1
44.3mm/rev
100mm
400mm
976mm
IP69K
9.8kg

EEF IR AFR/A S Shanghai Jiyu Technology Co.,Ltd.
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111 Steering by Wire / RWA / system dimensions JI1N U |75

5]
v. : A r_"] '_r__ — -
T |

288 400

A
\ 4
A
\ 4

IBJ To IBJ

976
OBJ To OBJ

A
\ 4
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111 Steering by Wire / RWA / product explode view JI1N U |75
SPRING CLAMP

d e BELLOW

. ‘ BANDING CLAMP ROLT
OBJ 7\ | y AWER PACK

JAM NUT

IB] -

SHORT GEAR ASSY.

WIRE HARNESS
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Steering by Wire / HWA / system parameters
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Motor Type
Motor Torque
ECU Current
Function Safety
Gear Reduction
Sensor Type
Gear Ratio
Telescope Travel Range
Telescope Speed
Tilt Travel Range
Tilt Speed
Mechanical Travel Limit Range

MTL strength

PMSM _ Double Winding
3.5Nm
80A Max
Fit10 (Full Redundant)
Worm Wheel & Worm Shaft
Inductive Hella 4T+2A
21:1
+30 ~ -120mm+
20mm/s
-26mm ~ +26mm
10mm/s
-510° ~ +510°
150Nm

EEF IR AFR/A S Shanghai Jiyu Technology Co.,Ltd.
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111 Steering by Wire / HWA / product explode view JINU i

Power Adjustment . ‘
Column

Sensor Unit

Worm Wheel&
Shaft

Gear Box

Mechanical
Travel Limit

Power Pack
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Offering Super Running Shoes for Autonomous Driving! J | U | i7F 5X

YouTube Link, JIYU-Chassis-By-Wire:

[ A - I = A 'w:'- "1- T ] ~ rs Fvn
www.shanghaijiyu.com
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