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The mechanical components (internal combustion engine, chassis, etc) have put a major impact on the
environmental aspects of gasoline vehicle. But rapid increase in using a number of semiconductors such as
microcontrollers or sensors into the vehicle makes significant contributions in improving fuel efficiency for engine
control. On the other hand, in order to enhance the functionality of semiconductors, they need to feed various high
purity materials and require a large amount of energy throughout the manufacturing processes for realizing high
performance.

This paper describes a study on evaluation of environmental risk and benefit of microcontroller for gasoline
vehicle. We estimated by life cycle assessment methods global warming effect gas emissions (carbon dioxide) as an
indicator of environmental risk of 32 bit microcontroller, which is typically used for gasoline engine management.
Our results show that the microcontroller has a risk of carbon dioxide emission of 2.96 KgCO,/product and 26.7
KgCOy/kg. We also estimated that the 32 bit microcontroller hardly increased the risk of Golf A4 by only around
0.5% even though fifty microcontrollers were mounted into a vehicle, taking account of the risk of 29,732
kgCO,/product for Volkswagen AG.

In the next place, study was focused on the improvement of fuel consumption as an indicator of environmental
benefit. We quantified, by means of environmental quality function deployment procedure, the ‘relative
importance’ of various vehicle constituents as a parameter of fuel economy enhancement. We found that exhausting
manifold, fuel injection system and cylinder block constitute main engine parts contributing in fuel economy
enhancement. Additionally, the major three constructive components of intake/exhaust components, electronic
components and main moving component also contributed to fuel economy in this order and they provide 61% of
the total score of ‘relative importance'.




