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2.3 Dry Type BbW System
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2 Hydraulic Calipers Park 2 Electric Calipers 12V
Master Cylinder / Booster Brake Integrated Electronics
ESP Module Button

(218 4) Hybrid Electric Braking System from Delphi*®
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Brake System

Wet Type (EHB)

- Hydraulic Unit with Pump
and Accumulator
- Conventional Brake

- Electric Caliper

2.4 Hybrid Brake System

Hybrid Brake System< EHB% 37, Dry Type
BbW System A& o|de] A 712 & 5 3
o}, o] A2l (O 4)o)] =AE uiel o] HEo|
£ 71& AFZA 9 AH-E= Vacuum BoosterE ©)
£3 754 ABERE ALsta, $Ee EMBE
A wolt YwtAow FFo] ALE AFA
Z TorqueE Y8 E 314 ¥7] W&ol 7]& 14V A
< |83 EMB Module®] &-&°] 7}ssH, 71413
Q Latch 71798 E331H ArpAo] FAAF4]
(EPB: Electric Parking Brake)?] 71%5% €A 7+&
o] 7Fsslthe Aol k. &g A gl 71& §¢
A AFRAAE a2 AHE3] Wl EHBel H)8
dE Fail-Safe &2 7IHE 4 oM, ABS &
£ ESP 59} A|0)7)%% 2 Channel HCUZ 73d&
F 7] wjiel A A MR A ¢ Qe B

Dry Type (EMB) Hybrid Brake
- Front : Conventional Brake

| (with ESP)
- Rear : Electric Caliper

- No Vacuum booster

- Wet Type Brake Pedal Unit
with Feel Emulator

- Pedal Stroke Sensor

Actuation Unit

- No vacuum booster
- Dry Type Brake Pedal Unit

with Feel Emulator

- Pedal Stroke Sensor

- Smaller Vacuum Booster
- Master Cylinder
- Pedal Stroke Sensor

- Normal Braking

Control Functions - ABS/TCS/ESP--

- Normal Braking - ABS/TCS/ESP- -
- ABS/TCS/ESP-- - Integrated EPB
* Integrated EPB

Controllability - Proportional Control

- Proportional Control

- Front : Proportional Control

(Limited, Slip-Based)

of Brake Forces (Pressure-Based) (Position/Force-Based) - Rear : Proportional Control
(Position/Force-Based)
T —
System Safety - Fail-Safe - Fault-Tolerant - Fail-Safe
" - Front only or 4 Wheel . - Conventional Brake in Front
Backup Capability Hydraulic Backup Brake No Backup Brake Axle
System Voltage 14V <42V <14V
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3. Brake-by-Wire S/ S8t
3.1 EMB (Electro-Mechanical Brake) Module
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(a8 5) Sectional View of Electromechanical Disk Brake""
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(a8 6 Force Control Structure of EMB System

3.2 System Architecture
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(X 2) System Performance Degradation Steps

Fail-Operational

- One failure is tolerated (i.e., the component

- This is required if no Safe state exists

stays operational after one failure).

immediately after the component fails.

Fail-Safe (FS)

- After one (or several) failure(s), the

component directly reaches a Safe state
(passive fail-Safe, without external
power) or is brought to a Safe state by a
special action (active fail-Safe, with
external power)

Fail-Silent (FSIL)

- After one (or several) failure(s), the

component exhibits quiet behavior
externally (i.e., stays passive by switching
off) and therefore does not wrongly
influence other components.

Wheel Wheel Wheel
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Dyvhee! £R ®ymest RR
Fail-Safe Wheel Fail-Safe Whee!
Brake Module FR| Brake Moduls
Actugior FR , i Adtuator RR
codpl
— Power 2 r Power 1
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!
FalF-Stient P et |1~ Pawer 1 Fall-Slient
' Wheel Braks Cortroller Whesl Brake
| __pCFR [ pC RR
Redundant
Fail-Silent
Communication Wheel Brakel,
pc: AL
=~ Power 2 Actuator RL
Power 2 @
Fail-Safe Wheel
Brake Module RL
“’mml R
Wheel
RL J

(@ 7) Architecture of Brake-by-Wire System™®
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3.3 Communication Protocol
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