Battery development environment: Designh based on principles

<An example of initiatives toward long service life>
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An example of a vast experiment

<An example of initiatives toward long service life>

<Battery use conditions based

Battery Life Prediction

on vehicle running data>
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Safety evaluation

-Legal test
-In-house standard test




Evolution of battery development environment

Real- world data generatlon and accumulation
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Example of integrated vehicle and battery development

Battery cell and system evaluation at in-house facilities

Actual
vehicle
running
data

Temperature, voltage, current, capacity
Acquisition of data on resistance, output, etc.

Running test

» Understanding battery use environment based on vehicle running data

> Quick improvement of control system based on battery evaluation results



Number of patent applications
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The Toyota Group has one of the highest humber
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Future BEVs: Toward further improvement of electricity efficiency

-Optimal efficiency design and control
of the entire power train system

-Further expansion of energy regeneration| High efficiency
solar cells

Improvement of
electric power train loss %ra light weight
= - High efficiency

» Expansion of area

Improvement of vehicle loss

« Optimum energy and thermal management of the
entire vehicle and components

« Reduction of vehicle running resistance to match the
electric vehicles

Toward BEVs, pursuing further development of electricity efficiency improvement
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Bipolar nickel-metal hydride battery

Conventional battery
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Improving power efficiency: Reducing waste and efficient
use of energy

Items to improve power efficiency

> Evolved thermal system for the entire
vehicle

mmedite surroundings Among best in class:

only

® Heat pump + use
of waste heat

@ Reduction of air
ventilation loss

»

» Practical cruising range in
winter

> Appropriately-sized

batteries at reasonable
@ Direct air conditioning pl‘iCES

» Reduction of tire rolling resistance
» Weight reduction
» Improvement of aerodynamics



