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Summary

Based on the “Sustainable Zoom-Zoom” plan, Mazda’s long-term vision for technology
development, we have been advancing what is called a “Building Block Strategy”.

With use of a new-generation technology called “SKYACTIV TECHNOLOGY”, we intend to
thoroughly improve Mazda’s base technologies with an eye to improving the powertrain efficiency,
reducing the vehicle weight, and eventually combining them with electric device technologies in a
phased manner so as to reduce total CO2 emissions.

As the second step of this approach, Mazda has developed a new regenerative braking system
called “i-ELOOP”, where the energy generated during deceleration is recovered and reused as
electric energy necessary for a vehicle to move.

This paper introduces the Electric Double Layer Capacitor (hereinafter referred to as EDLC) and
the DC-DC converter as device technologies of the “i-ELOOP”, a regenerative braking technology
developed as the second step of the Building Block Strategy.
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Table 1 Requirements specification of -ELOOP capacitor Ni-MH
module EDLC
1 Input Voltage 0 25V 70 @
2 Module Capacity 120F @ LiB Ni-MH
3 Energy amount min.23kdJ
(At 14-25V)
4 Resistance 12mQ
5 Ch lectri t level i 200A
arge electric cur%en evel maximum EDLC
6 Temperature security range -30 70 Fig.3 “<-ELOOP””
7 Storage Temperature Max.85
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Table 2 Performance Comparison of Storage Device

. Lithium-ion Nickel-metal Lead-acid
Capasitor . . : .
batteries hydride bateries | storage batteries
type Electric double layer HEV application HEV application Vent type
Energy density(Wh/kg) X 5 10 o 100 200 o 50 80 o 30 40
Voltage(V) 25 o 3 37 1.2 2
Maximum Output(W/kg) o 10,000> o 4,000 1,000 2,000 | x 200
Resistance mQ) o 1 25 3 5
Operating temperature o -30 70 -30 60 -30 60 o -30 80
Cycle life
(s0c 0 « 100% @25 o 1,000,000> 3,000> 1,000> X 300>
Safety o — — o — o —
Environmental load o — X Li,Co,Ni,Mn X Ni X Pb
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