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The Mirai is a fuel cell vehicle (FCV) which uses hydrogen as energy to generate electricity and power the vehicle.
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HFuel cell system

The energy source for the Mirai, hydrogen, can be produced from various types of primary sources, making it a promising alternative to current energy sources. The Toyota Fuel Cell System (TFCS) combines proprietary fuel cell
technology that includes the Toyota FC Stack and high-pressure hydrogen tanks with the hybrid technology. The TFCS has high energy efficiency compared with conventional internal combustion engines, along with superior
environmental performance highlighted by zero emissions of CO, and other substances of environmental concern during vehicle operation. The hydrogen tanks can be refueled in approximately three minutes *', and with an ample
cruising range, the system promises convenience on par with gasoline engine vehicles.
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HMThe Mirai’s value
The Mirai offers the kind of exceptional value drivers would expect from a next-generation car: distinctive exterior design, excellent acceleration performance and unmatched quietness thanks to motor propulsion at all speeds, in addition to
enhanced driving pleasure due to a low center of gravity bringing greater handling stability, and a high-capacity external power supply system that can be used in the event of power outages, including during disasters.
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*"Toyota measurement under SAEJ2601 standards (ambient temperature: 20°C; hydrogen tank pressure when fueled: 10 MPa). Fueling time varies with hydrogen fueling pressure and ambient temperature.

IEE%JTE Key Specifications

1,535 mm
Height 1,535 mm

A —ILR—Z 2,780 mm
Wheelbase 2,780 mm

21§ 1,815 mm
Width 1,815 mm

2R 4,890 mm
Length 4,890 mm
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iE'fTI BE Driving performance N AEE]  Dimensions / seating capacity
EfTIEEH #1650 km*? ucos -t/ ts—vicssrasEE) 2B 4.890 mm
Eﬁ Cruising range #1700 km*2  (JCO8 E—RE(TF/ S —VIC LB ITHIENE) Length ’
Vehicle Approx. 650 km *? (JCO8 mode test cycle, Toyota measurements)
Approx. 700 km *? (JCO8 mode test cycle, Toyota measurements) =
28 1,815 mm
==
RERE 175 km/h
Maximum speed 175 km/h _==.|T
=5 1,535 mm

FCRIvD FRBLHEE 3.1 kW/L (ﬁ?‘?l“/?’lﬂ\“)b *3) Height
Fuel cell stack Volume power density 3.1 kW/L (world top level Eﬁi% 1 850 kg

Hai_léil_tljjj ‘I 14 kW (1 55 PS) Curb weight
Maximum output 114 kKW (155 PS) I-I_\'f—)lj/\\—x 2 780 —

%E7K$9y7 2&;& 22!: Wheelbase\
High-pressure hydrogen tank Number of tanks 2 l\l/‘yl< 7D7|\/U‘\7 ‘| 535 mm / ‘| 545 mm

ﬁ*ﬂﬂﬁﬁﬁ&j} 70 IV\Pa (%’J 700 _‘J—) Track (front / rear)

Nominal working pressure 70 MPa (approx. 700 bar) Eaiﬁetmi_'%_ 130 mm
b %4 . Minimum ground clearance
9V OBTEI%RE 5.7 Wt% (5 FLAIL*)
Tank storage density ** 5.7 wt% (world top level *3) EW E 2 040 mm
. Interior dimensions Length ’
T—95— Rt/ 113 kW (154 PS)
Motor Maximum output 113 kW (154 PS) [I]E
H
EKI\ IJ Width 1 ’465 mm
RANLT 335 N-m (34.2 kgf-m) o
REriTT (G 335 N-m (34.2 kgf-m) = 1.185 mm
*2 #9650 km (&, SAE#RE (J2601) DIFERME AKURE 20C. BEKRI VIRDES 10 MPan'5DFEHE) ICEIVKRFEE 70 MPa 27 —Y3 Height ’
VU TOFIBIERICHFBMITAEE. 1700 km(E. BRHET T 2016 FELEICERBENRAFNZIRIEDKRAT -3V CHRELUBEDN p—
STAEE. ETIERE. FRRE (R, 0% PELDIE (RFE. T7IVERS) CHUTKELEBS. %EEE 4 %
*32014F 11 BIRERIFAN * IVIDERICHT IKFRTEE (ER) DG Seating capacity

*2As measured by Toyota when refueling at a hydrogen station supplying hydrogen at a pressure of 70 MPa under SAE J2601 standards (ambient temperature: 20°C;
hydrogen tank pressure when fueled: 10 MPa). Differing amounts of hydrogen will be supplied to the tank if refueling is carried out at hydrogen stations with differing
specifications, and the cruising range will therefore also differ accordingly. It is estimated that a cruising range of approximately 700 km can be achieved when fueled
at new-standard hydrogen stations scheduled to begin operation after FY2016. Possible cruising range may vary largely due to usage conditions (weather, traffic
congestion, etc.) and driving methods (quick starts, air conditioning, etc.)

*3As of November 2014, Toyota data *‘Hydrogen storage mass per tank weight
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A compact, high-efficiency, high-capacity converter newly developed
to boost fuel cell stack voltage to 650 V.

A boost converter is used to obtain an output with a higher voltage
than the input.
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A mechanism to optimally control both fuel cell stack output
under various operational conditions and drive battery
charging and discharging.

&EH/7 113 kW (154 PS)
RANLZ 335 N-m (34.2 kgf-m)

Motor driven by electricity generated by fuel cell stack and supplied by
battery.

Maximum output: 113 kW (154 PS)

Maximum torque: 335 N-m (34.2 kgf-m)
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FMEHNEE 3.1 kKW/L

&EH77 0 114 kW (155 PS)

Toyota’s first mass-production fuel cell, featuring a
compact size and world top level output density.
Volume power density: 3.1 kW/L
Maximum output: 114 kW (155 PS)

ERENFR/ N\ —

BOREFHCEN L TR ILF—7%=
R UVIDLERICIFFCRI VT
DENZET I ANTDZvT )b
KENYTU—,

A nickel-metal hydride battery which stores
energy recovered from deceleration and

assists fuel cell stack output during
acceleration.
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S VIRTERI%RE 1 5.7 wt%

Tank storing hydrogen as fuel. The nominal working pressure is a high
pressure level of 70 MPa (approx.700 bar). The compact, lightweight

tanks feature world’ s top level tank storage density.
Tank storage density: 5.7 wt%
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Oxygen and hydrogen supplied to fuel cell stack
chemical reaction
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The Mirai offers far more than superior environmental performance. From the start of driving, the Mirai features a smooth and gliding feel, which promises
exceptional driving pleasure, combining a high level of cornering performance through winding roads with superior acceleration and quiet operation.
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An unprecedented drive feel born from motor-based driving
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FENDE (0—100 km/h) 9.6 7. E#ANE (40—70 km/h) 3.0#EWNS
BNrIh®RMeEZERR,

Superior acceleration offers drive-start acceleration (from 0 to 100km/h) of 9.6 seconds and passing
acceleration of 3.0 seconds (from 40 to 70km/h)

IERMARELEE (3T RIESE)

Acceleration performance comparison (Toyota measurements)
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Passing acceleration 40-70km/h (seconds)
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Drive-start acceleration 0-100km/h (seconds)
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Toyota Fuel Cell System (TFCS) achieves driving pleasure
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High-level cornering performance

K&EiME

BFCRIVIPREKRIVIBREDIND -1y K MEEE,

BEDZ TIP3 ETHRUMRELZR5.
LB EDMFVRERR TR Dt Z i1

WERDEENS Y RAZRHEL. FFTCHIBNSIYRIYTD
KOBMREFESNBNT 1,

W Fuel cell stack, high-pressure hydrogen tanks and other power unit components are placed under vehicle floor.

B The lower center of gravity raises handling stability and produces a comfortable driving experience by
reducing changes in vehicle position.

W The front-rear weight balance is adjusted to produce a midship feel despite the FF design.
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Battery

Fuel cell stack

High-pressure hydrogen tank
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The highly sound-insulating body and motor propulsion at all speeds deliver outstanding quietness
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Conversation articulation comparison (Toyota measurements)
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Contributes to superior handling stability and quietness
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H Since the vehicle does not emit heated gases, the floor can be fully covered. Air resistance is reduced to
boost fuel efficiency.

M The design of the clearance lamps contributes to the aerodynamics.

M Aero-stabilizing fins are positioned next to the rear combination lamps. This improves straight-driving
stability and minimizes wobble when steering.

BRMRDHS
IUTPSVRASVTRAR
Clearance lamps designed to
streamline airflow
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Aero-stabilizing fins
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Full underbody covering
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The electricity generated by the fuel cell stack can be used to provide external power.
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By connecting a DC/AC converting power supply unit to the vehicle’s CHAdeMO terminal, it is possible to supply DC power for homes and electrical products.
Also it is possible to supply AC power for convenient use of electrical products while driving. The power can be used in the event of power outages, including
during disasters.

MIRAI 5 itieTTaenEA2 6 OkWh <. 24 OkW omastanma:

The Mirai has power output capacity of approximately 60 kWh*'. Its maximum power output is 9 kW*2,
*1 5B T DC/ACTIREDIE, RBROTITIE., KFER. MABHCLVEBTRLBNREIRES, 2 BHTIHBROURICKY. LBTELENERES BBROEHL LIEETZTERTEBLY.

*IAfter DC/AC conversion by power supply unit. Power supply capacity varies according to power supply unit conversion efficiency, amount of remaining hydrogen and power consumption.
*2Power supply capability varies according to power supply unit specifications (amount of power supplied cannot exceed power supply unit specifications)

HigE

#60kwn'

E_*1 ~il EEE'

Ovw’

DCHSEE 455 (55Y) BEIC KU TP ESRRICHE

DC power supply. power can be supplied to homes or electrical products by connectlng a power supply unit (sold separately)
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Household lighting, televisions, air-conditioning, and other electrical products can be used, maintaining nearly normal living conditions even during a power outage.

DC—AC
V2HA#5E2E"2
(RI7E)
V2H power supply unit** (sold separately) EXEERIENNETY

Electrical wiring installation is necessary

RADCOkW

Maximum power: 9 kW

DCavtEvk
CHAdeMO ixF
DC outlet

{ * CHAdeMO terminal D
DC—AC

V2LFA SR

—_ |
BADCOKW (B7E)
Maximum power: 9 kW

V2L power supply unit*3 (sold separately)

3 V2H  EFBANDEHHHE. V2L : ERRENDEHHIG. HIGENHEER O LRENILUERIENTET B A

*3V2H: power supply from Vehicle to Home; V2L: power supply from Vehicle to Load (electrical products).Power output cannot exceed the maximum power allowed by the supply unit.

6% BN CERBR R GE

AC power supply direct power supply to electrical products in the vehicle

7I7tHU—Vt2k (AC100V-1500W*) hSERE/NY IVIREDEBETHMZ DIFIEIT CERTIEET T,

PCs and other electrical products can be used after connecting directly to the accessory outlet (AC 100 V, 1500 W**)

* GEFH 1500W I T OES G Z ERATE L.

*Electrical appliances that require up to 1,500 watts can be used.
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Maintaining good power generation from a fuel cell requires water. In environments below the freezing point, however, excess water freezes, impeding the
supply of air (oxygen) and hydrogen and causing a decrease in power generation performance.
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We made it possible to start the vehicle at -30°C and to achieve output at levels satisfactory for practical use immediately after starting.
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Mimproved power generating performance immediately after starting below the freezing point

« Higher cell flow channel and electrode performance (exclusion of generated water and air (oxygen) diffusion were improved to achieve excellent power generating performance even below the freezing point)
« Establishment of intra-cell water volume control technology (the volume of water is measured and controlled at a volume suitable for power generating performance below the freezing point)

Eimproved warming-up performance

« Lower thermal capacity as a result of higher fuel cell stack output density

« Establishment of fuel cell rapid warm-up control technology (heat generated by the fuel cell is controlled to drastically reduce warm-up time)
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Evaluation of fuel cell stack output performance immediately after starting after parking the vehicle outdoors overnight (17 hours)
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Evaluations were performed in extremely cold regions including Yellowknife, Canada; Rovaniemi, Finland; and Shibetsu, Japan, confirming suitability for these environments.
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The fuel cell stack assembly comprises the fuel cell stack, auxiliary components (hydrogen circulating pump, etc.) and fuel cell boost converter. Integrating
these components achieves a smaller, lighter, and less expensive fuel cell stack assembly.

FCRSIwvD 712‘/7“')—0)1‘%5‘2&1%:%7_5 Fuel cell stack assembly structure and main specifications

( )
NISFFCRY v T (FHEH)
Toyota FC stack

B8 | BiAE0 T

Type: Polymer electrolyte fuel cell

e/ 0 114 kw (155 PS)
Maximum output: 114 kW (155 PS)

AEHAZEE © 3.1 KW/L (R by FURIL™)
Volume power density: 3.1 KW/L (world top level *')
IEYST - ABEIRYII (IEEE L R) (H5R4)™)
Humidification system: Internal circulation system
(humidifier-less; world-first *7)

FCEEOVN—9—
Fuel cell boost converter

ERAHAIEE : 650 V

Maximum output voltage: 650 V

1828 - 448

Number of phases: 4 phases

a

TSR

Auxiliary components

KEBRINY T

Hydrogen circulating pump, etc. *1 20144511 B BE NI IR

*1As of November 2014; Toyota data
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Breakthroughs in fuel cell technology have led to the creation of a smaller, lighter new fuel cell stack with enhanced performance.
The new stack has a volume power density of 3.1 kW/L -among the world top level**-, and can now be mounted underneath the floor of a sedan.

FMEFCRYwI DEHNBEL (F%EE - \EHYE)

New fuel cell stack with increased output density (enhanced performance, more compact sized)
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FRBEDEE (kW/L)
Volume power density (KW/L)
w
o

g
o
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1.0

B A—N &

0.5 e

2002 model*?

2002 FE*2

ﬂﬁl\‘lyd?ll/lf\“}b*?'
World top level*?
BEAIEE 3.1 kKW/L

* Volume power density 3.1 kW/L

FBIFCRIvT (MIRAI)
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New fuel cell stack (Mirai)

€ 20088

ATVUVAH

BRI

2008 model*!

Stainless steel, straight channel

Molded carbon, straight channel

Titanium
3D fine-mesh flow field (cathode, world-first*3)

E2HHEE kW/kg)
Mass power density (KW/kg)

0 0.5

1.0 1.5

2008 FRIMFCRY WD

2008 model* fuel cell stack

1.4 KW/L (885H5790 kW /145564 L (EE 108 kg))

1.4 kW/L (Maximum output: 90 kW / volume: 64 L; (weight: 108 kg))

200 )L x251=400 €L

200 cells X dual-line stacking = 400 cells

TE RS

Constant pressure fastening

2.0 25

FEIFC RI YT mira)

New fuel cell stack (Mirai)

3.1 kW/L @sHH114 kW /1K5&37 L (EE56 kg))

3.1 kW/L (Maximum output: 114 kW / volume: 37 L; (weight: 56 kg))

AR ATE 2,218 30w

2.2 times better volume power density

single- line stacking

v— 153

RE TS

Constant dimension fastening

AFUVT
Spring
2008 FEI¥FCRI wT FMEFCRIvT (MIRAI)
2008 model*' fuel cell stack New fuel cell stack (Mirai)

REHA 90 kW 114 kW (155 PS)
Maximum output 90 kW 114 kW (155 PS)
KRBENEE EEHNEE 1.4 kW/L / 0.83 kW/kg 3.1 kW/L (iR~ FUARIL*3) 2.0 kW/kg
Volume power density/Mass power density 1.4 kW/L / 0.83 kW/kg 3.1 KW/L (World top level *3)/2.0 kW/kg
g, B8 64 L 108 kg 37 L/ 56 kg (IL+HH5ERSR)
Volume/Weight 64L/108 kg 37 L/ 56 kg (Cell + fastener)
gV ] 400 )L (2511ERE) 370 L (151iERE)
Cell Number of cells in one stack 400 cells (dual-line stacking) 370 cells (single-line stacking)

=iy 1.68 mm 1.34 mm

Thickness 1.68 mm 1.34 mm

58 166 g 102 g

Weight 166 g 102 g

iz IS 3D T7A VA Y 2 (ZEUE, TR *3)

Flow channel Straight channel 3D fine-mesh flow field (cathode, world-first *3)
BHUE E—9—Ib—L (SUV) KT (E972)
Mounting position Motor room (SUV) Under floor (Sedan)

*1 2008 £FE! : hIYFCHV-adv *2 200248 : NIYFCHV *3 2014F118R#E HFIIHAXR

*12008 model: Toyota FCHV-adv *22002 model: Toyota FCHV *3As of November 2014, Toyota data
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To increase the power generating performance of the cells, it is important to enhance the water exclusion of produced water and promote the diffusion of air (oxygen).
The new cells achieve a high current density by enhancing both the uniformity of generation in cell surfaces and electrode responsiveness with innovative flow channel structures and electrodes.

FEEILDOEMHEEE
0 t) IJ;)ILEQ*% @E%ﬁ (:E}_(l,*[ﬁ) Innovations to cell flow channels (Cathode)

Emis = W20 3D T7 4 Xy aifiiglcKUBPKEEZES (BE3R) Ot ZEIsICh LS, IVARDOE—BHEBZRELE U,
3D TA VXYY | 3TN GRS T RS

Flow channels: Using 3D fine-mesh flow field (world-first*?) simultaneously improves water exclusion and air (oxygen) diffusion, achieving uniform generation in cell surfaces.
3D fine-mesh flow field: A flow channel with a three-dimensional fine mesh structure

AL (MIRAI) 200852 &)L

New cell (Mirai) 2008 model cell 1
*2 ~ w = - — - o
iﬁibf‘dkl&*%ﬁidt LTttt 5740 *2 D i:ﬂD T7A VAV RBICERST RKE(CLVERUKCRENEELY T,
RPDCIRVHEN, KIFIICKBZER ([8EFR) DORNBESZR1E 7o5 (BesR) DANEPRE
Generated water is quickly drawn out through hydrophilic 3D fine-mesh flow Water produced from electric power generation
field (world-first*2), preventing obstruction of the flow of air (oxygen) by tended to block the flow channels, impeding
accumulated water. ‘ i ) the flow of air (oxygen)
)
L
*2
{3 -
B2 vo =
ﬂ 5 i *}J K= : =3
o Hydrogen S
g 2
World-first* e @A“ ofg
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Hydrogen ?‘;
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HEENE TMEEDYU TMEH NS L, BLFRICKY AR DZES (BE3R) OB EESN. REMENET
h EEH%JE’\OD’“ (Eﬁ?) @?F“Slb‘:ﬁL Flow channel rib width is large meaning the generated water tends to be

Diffusibility e N resulting from the narrowness of the flow channel rib retained, impeding the diffusion of air (oxygen) to the catalyst layer and
width, promote the diffusion of oxygen to the catalyst layer. reducing power generation performance.

g EE*“EO)E%E Electrode innovations

BREEROFR( b, HRILBUEDILAYED L. AREDOEEMIC K EBRIGDAIBRE EZB KU,

The electrolyte membrane was made thinner, the diffusion performance of the gas diffusion layer was increased, and the catalyst was hyper-activated to greatly enhance electrode responsiveness.

HZIEE : BV OEZELL - BB1E
= HAILEZ 2 f&ICE Ltk

Gas diffusion layer: Lower density o Q
and thinner base material ﬂﬁ I\\\Jj IJ&} l/ *2
Gas diffusion performance more
- than doubled World top level*2

t)b%& (V) Cell voltage (V)

0_;*

2008 FRI*117)|, EREE24E "~ Z;AID)|,

2008 model cell*! New cell

TRERE ¢ 1/3 (L AUIRIE | RISHEDEL Pt/Co B mig

BREE (A/cm?)

= FObVEEEE3EICHLE = e 1.8fEIchE IREIE (A/cm®
Electrolyte membrane: Thinner by one-third Catalyst layer: Highly reactive Pt/Co alloy catalyst Y
Proton conductivity increased by 3 times Activity increased by 1.8 times *1 20088 : NIYFCHV-adv *22014% 11 BIR#E. R 3IHAN

*12008 model: Toyota FCHV-adv *?As of November 2014, Toyota data
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B FC RY VI TIIHEEBTER UK ZZILARESTCRIRS EBEIDEZRY . ILASBISOIlEZEREELE LI,
CNICKUNlEEsZEEL (7)) L. YRTLDNE - BE(LZRIEULE U

The new fuel cell stack performs self-humidification by circulating water produced from power generation within the cells, eliminating the need for external
humidification. This makes it possible to eliminate the humidifier (world-first*"), making the system smaller and lighter.

wﬂBﬂEI%H_C (bﬂ;ﬁ%g I/Z) Internal circulation system—Humidifier-less

BREROTOMNREYZHRIRT DIHICHRBTER UK (KER) ZRIABTEIRS EECINEZ T2V ATLTY,

The system self-humidifies by circulating water (water vapor) produced from power generation within the cells in order to maintain the proton conductivity performance of the electrolyte membrane.

Q #Rik

Thinner electrolyte membrane

K DI A Z (e

Promotes back-diffusion of generated water

EROR

Electrolyte membrane

—_ A
SEKRIVT prsE
High-pressure hydrogen tank
=[F A
[E735REhEs
Pressure controller
JEEISO B 10
Q KRBEIREIEN
Increased hydrogen circulation volume
KRE LRSS TRAD
KESDWIEE=ZT v
Increased water vapor supply from the
anode upstream to downstream

KERERNTS

Hydrogen circulating pump

574

Zog ] World-first ™’

Air outlet

KE=|AO

Hydrogen inlet

IEEsDFELEICKY
VAT Lh%=EfEERE

System simplified by eliminating humidifier

INBME :-151L

Size reduction: -15 L

=21t — 13 kg
?:%AD Weight reduction: -13 kg
(DRY)

Air inlet (dry)

uoeINDIID Jeusiul

ST

KRt

Hydrogen outlet

ok

Proton

XF=EH SHNE

Humidification from anode

3

@) RN

Suppression of evapotranspiration

IQ@K%EWW;;& zo ERERIG S HIKEEENIL TP F v —
Ez bjb J:/m' B%DD/E 5Ef§iﬁ7iifﬂ2.téEEJiK@%%ﬂWET[ﬂ%U Air compressor

Air and hydrogen flow in opposite ) .

directions, humidifying upstream air flow, Increases coolant water yolume in upstream air and

which tends to dry out suppresses temperature increase and also suppresses

evapotranspiration of generated water.

9+EB?E£%HEVI (?Eﬂ%) “Zﬂ]iﬁ%g” External circulating humidifier (previous system)

BREROTON NGBS ZRIRT DIHICINESEICKIIIE T 2ER (BR) ZINEIT DIV RATLTI,

The system humidifies the supplied air (oxygen) using a humidifier to maintain the proton conductivity of the electrolyte membrane.

SR DEHREID MR
Less back-diffusion of generated water
EWRER ZExdO

Electrolyte membrane Air outlet

BEKRY VT
High-pressure hydrogen tank Ejj%ﬁ]ﬁﬁ%g 7J<$AD

Pressure controller

ey EINGE:
IEEE =B

Earlier systems used a humidifier

Hydrogen inlet

SRR

KERB/RNV TS

Hydrogen circulating pump

UOIRINDIID RUISIXT

KFRHO

Hydrogen outlet

Air inlet (wet)

7J<§ﬂ§£%§b€9\tﬂ:<\ 7_}(_‘;% Proton
B _ERDS FRANDKES
DEFEEHL DIEN

IiEss

Humidifier
Low volume of circulated hydrogen, and —
low supply volume of water vapor from HFH:'.*T'[%):.:%D‘ b7kg>,_7_ba)aj‘7& @WL/\
th d t tod t
e anode upstream to downstream {/\ a-éy‘g %ﬂﬂ/i
Only water vapor is retrieved from the emitted air, and this is
used to humidify the supplied air.
57 ~ \ J— _ N
I7AVTvd 12014411 BEAE. FITHEN

Air compressor
*1As of November 2014, Toyota data



ABEDFCREEIVN-I—RHREICL), E—I—DEEELEFCRIVIDEIVHZERSE. Y AT LDINE - BE(LZR,
BICIEFERE - F—ABEDTRICKVBNICERMZRIELTCVET,
Tl RITNATUYRIZy b DFAZTREE U, SRM D[ EEXBRIRMN UV ZR>TVET,

By developing a high-capacity fuel cell boost converter, it was possible to increase the voltage of the motor, reduce the number of fuel cell stack cells,

and reduce the size and weight of the system.

Also, innovations to the voltage-boost control and case structure provide exceptionally quiet operation.
In addition, the new system can be used with existing hybrid units, enhancing reliability and greatly reducing costs.

FCEEIO/N—9—F=EET

BRAHIETE 650 V

Maximum output voltage 650 V

(LY 131

Volume 13L

AEESY 418

Number of phases 4 phases
mETEE Kim

Cooling method Water-cooled

MIRAI

FC
AIvD
Fuel cell stack

Newly developed

FCV SRR

Specially developed for the FCV

FCEHE
aAN—9—
Fuel cell
boost converter

ERENFA
NyFU—
Battery = W I\

Power control unit

IND—

BT\ JUvR
1 =wiNiH

Use of existing hybrid units

b i m Ll

A EE

Fuel cell

FCEEOIVN—-9—

Fuel cell boost converter

20085

2008 model*!

FCRIwvT

Fuel cell stack

Newly developed

&N
NoFU—

Battery

NT—
avesO-)b
1=vhk
Power control unit

Newly developed

T—-5—

Motor

Newly developed

Fuel cell

*1: 200848 : 39 FCHV-adv
*12008 model: Toyota FCHV-adv



SEKFRI:

= kRS V7% 2000 FE L B RER

In-house development of high-pressure hydrogen tank since 2000

S TR IERE™

M IVIDEEICH T BKETEE (BE) DG “'Hydrogen storage mass per tank weight

RERMHERIE T S AF VI BB DEMICLVESEIL RN LA *2
Lighter weight achieved through innovations of carbon fiber reinforced plastic layer structure
RN TURIL*2DI 2V IBTEIEEES.7 Witk ZKIR
Tank storage density of 5.7 wt% achieved, a world top level*? 705 AFvISA d’-ﬁﬂﬁ@ﬂﬁlﬁt*ﬁ%/\"?—yd)ﬁ%{t
\ [CKRWRERAHEEFAEZH#7 40% (KR

Innovations to the plastic liner configuration and efficient layering pattern resulted in a
reduction of approximately 40% in the amount of carbon fiber used

World top level*?

FIfEER

Cylindrical section

1E5RER jERg s TSAFVYI
Boundary section Boundary section Fqlﬁh:! i’fj__
\/ Cylindrical section Plastic liner

J— N
/ﬁ
—LEB
Dome section

EREAUNLES “m“

Low angle helical winding

—LEB

Dome section

— (KF=ZHADD o .
Plastic liner (seals ?h,yrdz:gen) OJ(i;Eij = ) %%fi"’\'ﬁ])b%i J—2 %i

s L S AF VI B (RERE AR High angle helical winding Hoop winding

Carbon fiber-reinforced plastic layer (ensures pressure resistance)

ASZFHRIE TS AF VIR (RERE)

Glass fiber-reinforced plastic layer (protects surface)

%Eﬂ(?g yg High-pressure hydrogen tank

RYMERES 70 MPa (#1700 5E)
Nominal working pressure 70 MPa (approx. 700 bar)
SV OBTEERE 5.7 wt% (v L)L *2)
Tank storage density 5.7 wt% (world top level*?)

IV IONEE 122.4 L (F1/560.0 L.&562.4 L) . _ -
Tank internal volume 122.4 L (front tank: 60.0 L, rear tank: 62.4 L) ?IE;E]:iiili] %ﬁ ?iﬂ'l]

Conventional technolo, New technolo
K=ITBE #5.0 kg & &
Hydrogen storage mass Approx. 5.0 kg

*22014F 11 BIRTE F3IFFTAX *2As of November 2014, Toyota data

IKZRTTIE
FCIERAE*S (H - K - B H@) ([CHRU. 301EE ™ OFSIEREZRIR

In response to new fueling standards*? (the same in Japan, the US, and Europe), fueling time of approximately 3 minutes*4 has been achieved
*3 (FE1BEE) 1SO 17268 : Gaseous Hydrogen Land Vehicle Refueling Connection Devices

(FetBA7E) SAE J2601 : Fueling Protocols for Light Duty Gaseous Hydrogen Surface Vehicles

(@fE7e18) SAE J2799 : 70 MPa Compressed Hydrogen Surface Vehicle Fueling Connection Device and Optional Vehicle to Station Communications
*4 SAEFAE (J2601) DIRERM H5UR 20C. BEKRSY VIADES 10 MPah'5DFEE) TORITAEME, KEFEESLUNTURICKY, FTIERFEITRZR D,
*3(Refueling devices) I1SO 17268: Gaseous Hydrogen Land Vehicle Refueling Connection Devices

(Refueling methods) SAE J2601: Fueling Protocols for Light Duty Gaseous Hydrogen Surface Vehicles
(Communications fueling) SAE J2799: 70 MPa Compressed Hydrogen Surface Vehicle Fueling Connection Device and Optional Vehicle to Station Communications

*4Toyota measurement under SAEJ2601 standards (ambient temperature: 20°C; hydrogen tank pressure when fueled: 10 MPa). Fueling time varies with hydrogen fueling pressure and ambient temperature.

FEIEhFE

S AHIEEE I 3§3‘
Fueling control unit . @Enﬂgﬁtiﬂiﬂ *ErE:

. EntvY—  SvoEd

Pressure sensor Tank information v
TRIHIRIEIEHE

Infrared ray transmitter

<
K= EO 2L

Hydrogen Fuel filler Nozzle

BEKRI VT A
High-pressure hydrogen tank / Z“) IJ\ ﬁiﬁ D (':
BiEHEEZ S

Communications functions
Eﬁﬁ given to nozzle and fuel filler

Vehicle 7J<$Zj___y3y 2008 EEEE *5 %ﬁgg
Hydrogen station 2008 model** (MI RAI)

*5 -
~39 FCHV adv New model (Mirai)
*52008 model Toyota FCHV-adv

mEEY— |

Temperature sensor




NEYTa—TILEILY AT L (TFCS)

MIRAITIE, FCVEN DK EIRFRE CH oIV AT LAIA MR ZRERICERLDD
FCVHEBEDSNULEZESICHH. KUBHHDEDIKIICEBMLTVET,

With the Mirai, the major issues affecting the popularization of FCVs—the physical size and cost of the systems—have been greatly mitigated, while the
characteristic benefits of FCVs has been further increased, contributing to the creation of a highly appealing vehicle.

KO RAME /N ENDEGEH

FCYRF LIRS  MEUEREDHIRE. ShofiElR. EEDTAZFICKY. 2008 811 £ 20 0D 1 LT,
FCYRFTLKE I VICEHTRERETITNEYL,
*1 2008 8! ~3¥ FCHV-adv

Fuel cell system cost: By reducing the amount of materials used and the number of parts and adopting mass production components, the cost has been reduced to less than
one twentieth that of the 2008 model.*'

Fuel cell system size: The system has been downsized where it can be installed in a sedan.

*12008 model: Toyota FCHV-adv

NV £0B )V ST S—— R b7
EIFEX SRRV | DAMERBIR | prpssis | ssessiE SESEA NEHERDR
Main enhancements Reference panel Cost reduction effects R —— Reduction in Use of mass Size reduction effects

materials used number of parts production components

w7 I\EY « =4ERE
FC19J7J_T; =4eE(k | © PY P ©)
Fuel cell stack downsizing and performance improvement
REREE T (IESELR) o ° o
Internal circulation system—humidifier-less
FCEEIVN—9—A (RILBIEH) Y Y O
Reduction in number of cells by introducing O FCRIYITEIVELR HVE—5—%F FCRIwII\EE,
fuel cell boost converter Fewer cells HV motor, etc. Smaller fuel cell stack
BEARY VIR EIkEE L B o ° ° o
Improved high-pressure hydrogen tank storage density

7
FC RS9vT
- I\BY - SiEEEE
Fuel cell stack

+ Compact size with
higher performance

BEKRI VD
- KEREF R
B (4—27)

High-pressure hydrogen tank

- Higher hydrogen storage density
+ Number of tanks reduced from 4 to 2

.

IEgsDEELE
- PSR EC R

Elimination of humidifier
« Internal circulation system adopted

FCEEOV/IN—9—
s FCRIwIDEIVEIER. IR{T/\ATUvyRI1-wh%E
T BIeDICHIRERE

Fuel cell boost converter

+ Newly developed in order to reduce the number of cells,
for enabling the use of existing hybrid units.

J

MIRAIDNBTZS5TFCVDSINLE

~MIRAI TD TSy a7y TFiRA 2k

Areas of improvement of the Mirai

TIRILF—DZHR{E

Energy diversification

TOI=vyay

Zero-emissions

EVDRLE BN MERE

Driving pleasure Outstanding acceleration performance

BRRR1E

Quiet operation

— ELBFORT KERFeIERE G 21EE ) B

Flexible use Hydrogen refueling time (approx. 3 minutes*?)

e EE A
Long cruising range

K REIFI14RE (-(30°C)

Cold start capability (-30°C)

REEFREGE (KEKF)

High-capacity power supply (during emergencies, etc.)

*2 SAEFIE (J2601) DIFERME (5UR 20C. BEKRY YIWDES 10 MPan'SDFEiE) TORITAIEE, KRFEESLUNTURICKY . FTIEFREIE RS,
*?Toyota measurement under SAEJ2601 standards (ambient temperature: 20°C; hydrogen tank pressure when fueled: 10 MPa). Fueling time varies with hydrogen fueling pressure and ambient temperature



MIRAI [T-Connect DCM/ Vw4 —

3DDOMIRAIERY—EX + [T-Connect DCM/\wI —J |DBEA Y —EXT
BEFRDKINZIDN-ZEREFFCVS A TZ2T R—H!

The T-Connect DCM package in addition to three Mirai-only dedicated services makes life with an FCV safer,
more convenient, and more reliable.

3DDOMIRAIEAY—ER

7J<§17___ DE 7'|§$E0)2§‘_T‘ Hydrogen station information: Real-time status updates and

navigational guidance provided to smartphones and

U 7) Ilg ’f .L\ rﬁ $E7iﬁ€wu E E’Ji’m L-'-E—_I- b_’j_ t‘,\' Z?I_I_\ onboard navigation systems

KFRRT—av DB, KEBREDEHIER. REDREIK R Real-time status information includes: location, operating hours, holidays and current status:
(OE. 2 BREE. XA GHHl. ARD)) HHxUTILIA LTITIM, (O open, 2 phone to check, x: closed (under maintenance, etc.)

FE  [KRAT—Y3avURKN (Apps) AVt i [Pocket MIRAIJ

> BEMIBENSENIDDKRAT—3>  GEL7AVER)  (VRRED " zranns = (O A ¥avr43ay
DIEHIER. U7 ILI A LiERE. UL L' B s —vav[ 5 oo BT TOKRRT—
o= < == ‘ Y3V DIEHIER. U
WRII=7 A 22/ SR AiErr—vay O 794 LEBET
FECERIMIESHIER. SETTRE. T ’ FEHICENMERE
List and map of real-time information for three hydrogen 4 =] e B 7J<§X7_'—:/ EpZ A EJﬁEo

stations nearest to vehicle location. Station can be set as

destination in onboard navigation system. Real-time hydrogen station

information with ability to
set destination on onboard
navigation systems.

CKkERXT—Vav X

KHEST

E ﬁ'l‘ﬁ $E'( 0) ;El—_l__\ - X 7 I-I_\ Vehicle status monitoring via smartphone

ACC-OFF#2 /K ERIE B - 51T ol SEE0H - SIS (SSEA L2 1T B8 BT SEIE R (E—%) . Can .vievv remaining h.ydroggn, c.ruismg range, and potential external power supply

(vehicle to home) while vehicle is shut off.

A<k i [Pocket MIRALJ

> AXINTKERRT — 3V EHR. ACC-OFFRF D {EFRZ SR Ol 58,

@ E TOIREREEARR @iGET Rl ERT (BE—-K) @ KFHFIRECER
Info display Remaming external power supply (vehicle to home) Hydrogen refueling trackmg
- Ol sEmERCAS
46 B e (ODOfE. 2.
REATOI BRI (118 58) M R K522 DANT,
. o e | MESCEp YN
2 EEOREARERERT IR =7
AT =23V PAIAVRTIKR - S 2%';%&?,:5;)7 .
2F—vavOUT LT A LIER J— :
T T EEICBIHIERETIRE, ) e (e o

» FC syst lfuncti tificati b tt board navigati
FC /ZT.L\E H%O)ﬁm_’j_t Eﬁ) LJ-'— ;E andséseaelerearn;Ji?wgllon notifications can be sent to onboard navigation screen

7B FCYRT LERESY (D —Z 0 @5 =R Y R—bN)

> rIIT1—TIEIVIYRTL(TFCS) ICUA— VT HREUHZEAY fcej/ﬁiiﬁgzt%ﬁ
TEEZ WOV RIC BREERAR D SEMRR Z S LB B HRAT R T N —
N AEEHET B ERBE U — k2 IR, R RN on
If the Toyota Fuel Cell System (TFCS) issues a warning, dealers are directly notified of the vehicle’ s status and a warning is FCA AN R T

displayed on the onboard navigation screen. - FC ion converter malfunction

@EAFRR:IFEMEY,AFBLIE 12,960 CHERBUDIZE . / Vv MEBEFHEULREE)
@Y —EADTHFAICIE. BRFEIEEE A 7Ya> [MIRAIER T-ConnectF £ 94 VFEFILDCMINYT —I | BEA

DL, [T-Connect DCM/NWT —INDBEBEIAHDUETTY —I— ﬂ ﬂ
- Basic fee: First three years free; 12,960 yen a year from 4th year on (8% consumption tax included, unlimited packets) (( O e
- Purchase of optional FCV-only T-Connect 9-inch navigation system DCM package and subscription to T-Connect DCM package are required.
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