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Crafting the Core
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Products for Electric and Hybrid Electric Vehicles
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DENSO offers a wide range of products to optimally control the large amount of electric motor power
needed by hybrid and electric vehicles. To increase the energy efficiency of vehicles, these products are
compact, light weight, and have highly efficient electric and electronic circuits to economically use the
energy stored in batteries.
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Products for Electric and Hybrid Electric Vehicles

Electric and Hybrid Vehicles that reduce CO»2
emissions are equipped with some specific products
not found in conventional gasoline powered vehicles.
DENSO provides products based on its cutting-edge
technologies. These include traction inverters for
controlling electric drive motors and regenerating
energy, and drive battery monitoring units for power
electronics systems.

Traction inverters are critical to the control of electric
motors. DENSO provides inverters boasting the
world's top discharge power density with a new
cooling technology that limits temperature levels in
built-in semiconductor power devices*. This cooling
technology is based on both radiator cooling
technologies and electronics technologies that have
been developed through in-house production of
semiconductor devices.

DENSQO will continue to assist the advancement of
Nybrid vehicles by developing new technologies and
products.

*Power devices are electronic components that act as switches to turn on and off the flow of high current.



Power Control Unit Jointly developed with Toyota Motor Corporation

B Outline

@A Power Control Unit is equipped with inverters for
regulating the current from the high voltage battery
to the electric motor etc.

It operates based on commands from the Hybrid
Vehicle ECU (computer) and converts the direct
current from the high voltage battery into alternating
current at an optimal frequency and current.

BFeature

Size reduced by 33%
(compared with conventional product)




System Main Relay(SMR)

I I M f
High voltage relay for the safety onsealed  Contact et Blow-out

and protection of hybrid systems.

Magnets for
magnetic blow-out

® \Magnets for magnetic blow-out
® Reduced size by using an unsealed contact chamber

50

Specifications
Contact rating DC360V 60A
Mechanical cycles | More than 100,000 cycles Relays in the system Relay Inverter
Dimensions 40mm X 37mm X 50mm © o T
Mass 0.155kg
Main = 7

battery =
‘ Relay
O O -




DC-DC Converter

DC-DC converter for the auxiliary machine battery charging

@® \Miniaturization by the power modularization
® he low noise with the original noise cancel filter

Specifications

Input power voltage 245V
Output voltage 14V (Variable control)
Maximum output current 120A
Size 237mm x 156mm x 30mm

Weight 1.2kg




Battery Current Sensor

Current sensor to detect the current flow and monitor the state of the main battery charge.

@® Simple structure consisting only of a Hall |IC
and a core

@® Miniaturization by board mounting and bending core

@® nput and output terminals with capacitors for
Improved noise reduction

Specifications
Supply voltage range DC5.0 + 0.5V
Measured current range —200 ~ +200A
Accuracy after reliability test 3%FS

Dimensions(mm) 37 X242 X19

Weight 199

B Structure

Circuit board(Hall IC+ Capacitor)

Bending
CORE

Terminal

Case with
embedded
connector
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Battery ECU Jointly developed with Toyota Motor Corporation

B Outline

@®Hybrid Vehicles are equipped with a high-voltage
battery (200 V or higher) to efficiently power a
high-output electric motor.

A high-voltage battery consists of many 3-4 V
batteries connected in series. A Battery ECU
monitors the voltage and temperature of each of
these batteries (i.e. the health condition of the
pbatteries) in all conditions.

BFeature

Increased the precision of battery health condition
detection (compared with conventional product)




Hybrid Vehicle Electronic Control Unit(HV-ECU)

ECU to control overall hybrid system in a hybrid vehicle

@Control hybrid synergy drive with an engine and the motor,
High voltage battery, regenerative braking and other

functions.

Specifications

Nominal input voltage

12V

CPU

32-bit Processor

Clock speed

192MHz

Dimensions

154mm X 144mm X 35mm

Weight

0.38kg
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Motor (Stator) Jointly developed with Toyota Motor Corporation

B Outline

@®A Motor drives the vehicle and generates electricity
during braking.
When the Stator coil is energized, the Stator turns
INto an electromagnet and
the Rotor (equipped with magnets) in the center of
the Stator, then drives the vehicle. During braking,
the momentum of the vehicle turns the Rotor and Irs (L
generates electricity in the caoil. =l v

B Feature

More than 20% lighter
(compared with conventional product)






