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Great cheer for

a few circles

in test course

’92 ’96 ’02 ’05 ’08 ‘14

Starting point

Parade in Osaka(‘96)

JP: 4units, US:2units

Metropolitan bus

(17000km)

Limited for 

JP&US(‘02)

Meet the high pressure H2 gas

regulation(‘04)

Bus for Expo

8units/13000km
A million people used

Meet standard

JP ministry of land(‘08)

“FCV hired” taxi (‘11)

Highway bus(‘10)

(From Toyota 75years history)

More than 11000 units

Two hundred 

Million km driving
(Assumption:20000km/vehicle)

MIRAI

FC Development History in Toyota
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’14 ’20 ‘50

High-speed 
production

Additional 
value

High 

Functionality

Lowering cost

December, 2020
Brand New MIRAI

Cleaning the air

99.7% reduction 
of PM2.5 Stating point toward

a sustainable future 
and happiness

(Toyota internal test) 

Carbon
Neutral

1st Gen. MIRAI

FC Development History in Toyota
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Next Action Toward Sustainable Progress

Increase of opportunity to use 
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3rd Gen.

①Progress of 

Fuel cell 

technologies

• Reliability/Durability

• Production Speed

• High Functionality

• Low Cost
②Expanding application

③Building Associations

Land

Land

Shipping

Town

Air

• Various variations

• Packaging

• After market
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Next Action Toward Sustainable Progress

Toyota FC module

Vertical type: 60/80kW

Small type: 8kW

All in one FC module

Various types of light 

weight H2 storage tank

Horizontal type: 60/80kW

Possible to apply various FC applications by compact FC module
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Next Action Toward Sustainable Progress

『Variation』 and 『Compatibility』 is important to correspond 

to diverse application

Service, 

Support
Variations

・After service

・Reliability, Durability 

・Output line-up

・Tank size
・Installation

・System I/F

・High voltage system

Forklift RailroadStationary 
power supply

MarineTowing truck

Power Supply

Vehicles

Moving-e

Aviation

BusLight-duty 
Truck

Heavy-duty
truck

Heavy-duty
tractor truck

Packaging
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Progress of FC Technologies

 

1st Gen. MIRAI New MIRAI

Size
Weight

Volumetric Energy 
Density 5.4kW/L3.5kW/L

 24L/24kg33L/41kg

Max. Power 114kW 128kW

330 cells

Cruising range
(Toyota internal test) 650km 850km

370 cells
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High Speed Production

原材料タンク

シート

塗工ヘッド
間欠バルブ

塗工ポンプ
製品部分のみ塗工

High Speed 
MEA rolling

Faster and Highly accurate 
quality management, 

inspection

High Speed 
Production

Activation 
Treatment for 
Contamination 
Control 

NO Identification

High Speed Cell Assembly
Thermoplastic 

Resin
Separator 

Stacking
Hot Press Cold Press

Cell
Electrode
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High Speed Production

Catalyst coating process

Intermittent slot-die coating is applied to reduce Pt loss.
Shape of catalyst layer and defect can be confirmed 

by transmitted light 

Inspection process

Catalyst coating by Intermittent 

slot-die coating 
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High Speed Production

Cell assembly process

Welding process for thermoplastic 

resin
UV irradiation for curing glue

Originally developed thermoplastic resin is 
adopted as sealing material. Cell assembly time 
can be reduced in several seconds per cell.
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Ideas for a Japan – Spain collaboration

Spanish state railway operator
Spanish manufacturer 

Spanish hydrogen researchSpanish administrator

Toyota-Caetano co-branded FC bus

The Collaboration between Spanish 
companies and Toyota has already started.

Delivered to Barcelona


