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Daimler S400 Hybrid

ZF Friedrichshafen®MILD-Hybrid Cluth+1Motor
Johnson Controls-Saft®LIB
FR 20102055 D EERTE (Daimler . BMW., VWi

Model Market date| Hybrid type Fuel Motor | Battery | Fuel Economy
) ) 45 kW ) 7.7 1/100km
ML 450 Hybrid 2009 Two-mode | Gasoline NiMH
75 kw 30.5 mpg

LIB 7.9 1/100km

S 400 Hybrid 2009 Mild Gasoline 15 kW 120V 0 mmg
BLUEESgOHybrid 2010 Mild Diesel | 15 kW 1'5'(‘)3\/ 5-16'3/ :s;m
BLUEingHybrid 2010 Mild Diesel | 15kwW 1'5'(')3\/ 5-1'1/ :s:m
BLUEC';I'I:ESgOHyb,-id 2011 Mild Diesel | 15kW 1'5'(‘)3\/ 4'21'/ :s;m
BLUEST égoHYbrid after 2010 | Mild Diesel | 15kwW 1;'(1)3\/ 5:; I/51 ?no:gm

S 400

after 2010 Mild Diesel 45 kW LIB

BLUETEC Hybrid




Hitachi-Vehicle-Energy LIB

Specification Single cell Module

GM®MILD-Hybrid _ —
Hitachi-Vehicle-Energy®LIB

/_ u /_ - Rated capacity (Ah) 5.8 5.8
201010155 D & EFTIH
Dimensions (mm) D40%x108 611% 318x 103
Mass (kg) 0.3 23
Specific Power (w/kg)
@50% SOC 3000 1850
Specific Energy (wh/kg) 69.6 43.6

Li-fomn Batterw




Nissan Infiniti G Hybrid

Nissan LIB Hybrid 20104
Automotive Energy Supply®LIB
201052/ &E~

20094 ~ Altima Hybrid ~®DLIBf&E,
ZF Friedrichshafen®MILD-Hybrid ?

"\




LIB Hybrid 20154 178A &
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LIB Supplier

* Panasonic-EV > Toyota
GM < Energy
Automgtji\‘/)ilsnergy > NISSAN
Daimler K=
Hitachi Vehicl
nergy
Chrysler o
Continental A123 Systems > Isuzu
BMW [ Automotive Systems y
PSA ey Compact Power LG Chem Hyundai
Continental Johnson Controls
eI < Automotive Systems Saft A
VW K ———— ETC Battery P> Volvo
Audi < IIIIIIIIIIIIIIIIIIIII> Honda
Porsche o Advanced Lithium P Fisker Automotive
Power
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FULL-Hybrid / Ni-MH

THS vs Two-Mode-Hybrid
FULL-Hybridl&Ni-MH Battery

Battery Battery

Generator ﬂ Generator ﬂ
High Power
Motor

"7\"/’7'




GM Chevrolet Tahoe

D Two-Mode-Hybrid
2007FERM $92HE/E
PEVE®NIi-MH Battery
Daimler / ChryslerlZ4£#3

Model

Chevrolet Tahoe Hybrid
GMC Yukon Hybrid

Engine

VORTEC 6.0L V-8 with cam
pahsing and late intake valve closing

Hybrid System

Two-Mode-Hybrid

Motor Type AC Motor
Engine Power PS/r.p.m. 332/5100
Engine Torque Ib-ft/r.p.m. 367 /4100

Motor Power kW 60 x2

Battery pack Ni-MH 300 V

Fuel Economy

21/22 mpg (2WD)




Toyota Crown Hybrid

Lexus GS450h& 1/

SP il

Model Crown Hybrid
&
ZOOSEb\ b %94000'8/535 ™ Engine V&6 EDOHC
| Transmission B R E
PEVEMNI-MH Battery A ™
Motor Type RinFEEAE BN
Engine Power kW (PS)/r.p.m. 218(296)/6400
Engine Torque N-m([kg-m)/r.p.m. 368(37.5)/4800
) ;A Motor Power kW(PS) 147(200)
‘é : ‘:% Motor Torque N-m(kg-m) 275(28.0)
é é Battery pack Ni-MH 288V
Fuel economy 15.8km/L




Honda Fit Hybrid

IMA Type® Hybrid System
2015505 25F68/F~

Small Hybrid — Idling Stop ?
Sanyo/Panasonic®Ni-MH Battery

Control line
I Power line

Management ECU

Ni-MH
battery

DBW

Injector

One-way
clutch (built-in)

CVT
driver

CVT motor

Centrifugal
starter clutch




H Battery Supplier
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Plug-in Hybrid

m 20104 Toyota / GM 5%
m FULL-Hybrid Type Plug-in Hybrid

= N ==t DY ; —
[ =1 é ==) LI B 0) Elitl%ﬁ E,sJ 1: H Model Prius Plug-in Hybrid
Engine 1496CC
Hybrid System THS I
Motor Type RimEEAE BN
Engine Power kW (PS)/r.p.m. 56(76)/5000
Engine Torque N-m([kg-m)/r.p.m. 110 (11.2)/4000
Motor Power kW(PS) 50 (68) / 1200~ 1540
Motor Torque N-m(kg-m) 400 (40.8) / 0~1200
Battery pack Ni-MH 202V
Battery Capacity 6.5 Ah X2 (13Ah)
System Max Power kw(PS) 100 (136)
EV Drive Range 13 km (10-15 Mode)
EV Drive Max speed 100 km/h
Battery Charge 1;J4ih(%%(\)/\;)




Range Extender Plug-in Hybrid

m 201 2F LIRFICARIEIE
m Series Hybrid Type
m KBE=LIB — LiMNn204%/LiFePO4 %




Hybrid® 7 A 14
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2 Cayenna Hybrg
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[ @ Hina Hybrid Truck MiLD
Accen”wlaﬂ/ q . \fision EfficientDynamics
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LIB(Z =481kt
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120V LIBIZ XK o o
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LIB Cost Reduction

Total cell Production Number (ten thousand)
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Capacitor® \] § '°'I_¢L

Maxwell / Valeo
Maxwell / Saft ***
Furu kawa pme | | E}Eﬁﬁ#ﬁ

UltraBattery ®Concept
Panasonic Electronic

— N 2

Devices® R e B
Application Pow((la(l;ND/i?sity Ene;\g/s//hl?l-e)nsity
Starter Generator 5 4-10
Reg tive braking 10-20 7
Boosting 20-50 10-20
X by wire 0.1 0.5




Energy StorageMiE#H 4

Type Status Future Energy Storage

Pb-Acid & Capacitorfif . % 1&Pb-Acid & Capacitorff A TDX

HIGRE-AEIE Pb-Acid D& ERERATHEIND,

Pb-Acid + Capacitor

Ni-MH 2 & 5 TiEf AV . .
NIB MILD-Hybrid é,lhf_ PR B B R ¢ MILD-Hybrid TIZ##5 AMakerhiLIBIZ %
. BIILTWC

LIBTOMILD-Hybrid#i#32 A #0, LiNiO,%& £ L<[XCompositez# & T |  LiNiO,/ Composite/Cylindrical

LIB MILD-Hybri o X P
ybrid Cylindrical Type =), Lithium-ion Battery

Ni-MH Batteryl= & 55K, §#DFH RS A ENi-MH BatteryZ R,

ALIE) (FEIL B il FULL-Hybrid (35 #1891= [XPlug-in Hybrid|=% 1 L TLIB&#~.

Ni-MH Battery

LIB FULL-Hybrid LIB & FULL-Hybrid(Z. Plug-in HybridI 217, P%

MILD-Hybrid Type® Plug-in Hybridl&. Fleet Ri&IZRE S THGHE

AABHER o g BEIHELN, LBIRAMED EH DN BH, CapacitorDIEAS H 5.

(LIB, Capacitor)

FULL-Hybrid Type®Plug-in Hybrid 2 EIDERLIZEB 5N 3, LIBD

FULL-Hybrid Plug-in | 4 g ety 120, SAERE91C Ni-MH Battery D2 % 8 % .

(LIB. Ni-MH )

BEE / 58 E / ECostDBattery AN E &4 518, Laminated Type®
Range Extender Plug-in LiMn,0,%& % L<(ELiFePO,%& (<& Lithium-ion Batteryh\MEREh % RiA
a"o

LiMn,O,/ LiFePO, / Laminated
Lithium-ion Battery




Hybrid Market Forecasts

CY2015 Hybrid Market 4,360,000 units
( Estimated by HIEDGE )

¥ Truck Bus Hybrid | |

¥ Plug-in Hybrid
¥ Micro Hybrid
® MILD Hybrid
® FULL Hybrid




