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ü EV/HEV System Architectures

ü EV/HEV modules

ü Impact on technologies

New technological challenges for EV/HEV
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New technological challenges for 
EV/HEV

q Soft hybrid

q Mild hybrid

q Full hybrid

q Dual mode

q Electric vehicule

q Fuel Cell vehicle

Hybrid = 2 power sources

ü EV/HEV System Architectures

ü EV/HEV modules

ü Impact on technologies
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Soft Hybrid

New technological challenges for 
EV/HEV

ü EV/HEV System Architectures

ü EV/HEV modules

ü Impact on technologies

BV

SSG – belt driven

SG

or

AC AC
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Mild Hybrid

New technological challenges for 
EV/HEV

ü EV/HEV System Architectures

ü EV/HEV modules

ü Impact on technologies

BV

ISG

SG

AC
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Full Hybrid

New technological challenges for 
EV/HEV

ü EV/HEV System Architectures

ü EV/HEV modules

ü Impact on technologies

Dérivation de Puissance (idem Prius)
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-10% CO2

6/8kW / 50V

MICRO HEV

SSG : Separated
Starter/Generator

PSA C5 concept

Level of energy recovery

Li-ion batt. or 
supercaps

-15% CO2

15kW / 120V

MILD HEV

Li-ion batteries

-20% CO2

Li-ion batteries

20kW / 200V

1M2C
(1 motor 2 clutches)

VW / Mercedes conceptHonda Accord/Civic Getrag/Bosch concept

DCT + motorIMA
(1 motor 1 clutch)

Toyota Prius

-25% CO2

50kW / 300V

FULL HEV

MILD HEV

Electric drive

Li-ion batteries

THS
Bi-mode

Torque assist

4WP concept

-60% CO2

PLUG-IN HEV

Bi-mode
or 4WP

50kW / 300V

EV Li-ion batteries

Electric drive Electric drive
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New technological challenges for 
EV/HEV

ü EV/HEV System Architectures

ü EV/HEV modules

ü Impact on technologies

Ø Electric Machine(s)

Ø Inverter

Ø DC/DC

Ø Charger
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High power industrial motorsHigh power industrial motorsHigh power industrial motorsHigh power industrial motors

High power automotive motorsHigh power automotive motorsHigh power automotive motorsHigh power automotive motors

Automotive alternatorsAutomotive alternatorsAutomotive alternatorsAutomotive alternators

Starters + Power steeringStarters + Power steeringStarters + Power steeringStarters + Power steering

+ other motors + other motors + other motors + other motors …………

Requires adaptations of :

•Products

•Process

•Materials

•Know-how

•Tests…
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• Asynchronous
• BOSCH 

• SIEMENS

• CONTINENTAL TEMIC…

• Permanent magnets
• TOYOTA

• HONDA

• AISIN

• HITACHI…

• Reluctance
• VISTEON

• Wound rotor
• VALEO

• HITACHI

• DENSO

• BOSCH
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4) Rotor assembly

• MAGNET MOTOR • INDUCTION MOTOR

Magnets

Aluminum

ü EV/HEV System Architectures

ü EV/HEV modules

ü Impact on technologies
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4) Rotor assembly

• SWITCHED 

RELUCTANCE
• WOUND ROTOR

Windings

Brush carrier

Brushes

ü EV/HEV System Architectures

ü EV/HEV modules

ü Impact on technologies
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Final Overview

(PRIUS II MOTOR)

ROTOR

STATOR

ü EV/HEV System Architectures

ü EV/HEV modules

ü Impact on technologies
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ü EV/HEV System Architectures

ü EV/HEV modules

ü Impact on technologies

In-Wheel Motor
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New technological challenges for EV/HEV

Complete package

DC/DC 200 V/14 V
ŁŁŁŁ onboardonboard networknetwork

InverterInverter for ACfor AC

Filtering

2 inverters IGBT 800 V
ŁŁŁŁ electricelectric machinemachine

DC/DC 200 V/500 V

ü EV/HEV System Architectures

ü EV/HEV modules

ü Impact on technologies
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New technological challenges for EV/HEV
ü EV/HEV System Architectures

ü EV/HEV modules

ü Impact on technologies
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New technological challenges for EV/HEV
ü EV/HEV System Architectures

ü EV/HEV modules

ü Impact on technologies
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ü EV/HEV System Architectures

ü EV/HEV modules

ü Impact on technologies

New technological challenges for EV/HEV
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ü EV/HEV System Architectures

ü EV/HEV modules

ü Impact on technologies

New technological challenges for EV/HEV
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New technological challenges for EV/HEV

CONCLUSION:

New systems

New technologies

New actors

and new competencies

New cooperations


