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Position Sensor for Brake System Designed for Energy Recuperation
Agenda

1 Regenerative Brake System
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Position Sensor for Brake System Designed for Energy Recuperation
Introduction

® Application complexity rises (examples of Continental)
® 27 different vehicle classes
® 47 customer groups only for brake systems (32 with ESC)

® System complexity rises

® From 2011 on all new vehicle models have to have ESC
and from Nov. 2014 on all new vehicles

® Equipment rate of advanced driver assistence function is
growing very fast

® EV from mild hybrid up to full electric propulsion

Source of the pictures: Internet
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Motivation for a Compact Brake

B System demands
® Compact
B Scalable

® Cost optimized
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Position Sensor for Brake System Designed for Energy Recuperation
Regenerative Braking

1. Safe and reliable braking at any time
Highest safety level (ASIL D) with hydraulic fall back system

2. Maximum recuperation L : —
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3. Convenient driving comfort .‘
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The brake moment must follow the driver’s request free of
drag moment

Inducing haptic feedback to the pedal in generator mode
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Position Sensor for Brake System Designed for Energy Recuperation
Integrated Brake Request Sensor
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Position Sensor for Brake System Designed for Energy Recuperation
Linear Position Sensor Principle

Transformer with enclosure using transfer mold

Magnet fencoder)

Application specific two layer PCB with
redundant signal processing
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Position Sensor for Brake System Designed for Energy Recuperation
Linear Position Sensor Principle

primary coil
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saturation zone
"virtual air-gap"
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Position Sensor for Brake System Designed for Energy Recuperation
Linear Position Sensor Circuit
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Position Sensor for Brake System Designed for Energy Recuperation
Linear Position Sensor Filter Characteristics
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Linear Position Sensor Optimization by Simulation
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Linear Position Sensor Results
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10 mm air-gap
1 ~10 kHz
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Position Sensor for Brake System Designed for Energy Recuperation
Summary
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