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As for 6% reduction of the heat-trapping gas obligated by the Kyoto
Protocol, it is made to stand by the trial that many countries declare the
abandonment of the target while the warning to global warming in the
environmental destruction and the energy consumption has risen in the
world scale every year.

The existence of the next generation power devices such as the silicon
carbide (SiC) and devices are remarkable in the semiconductor industry
in such a situation, and the semiconductor manufacturer is advancing the
development of the low loss device by silicon and GaN surpassed to
greatly by the performance limit of silicon (Si) that is the main current of
the semiconductor element now. A concrete numerical value is calculated
in the future forecast of the energy-saving effect of the power electronics
with SiC device.

For example, it is said that the electric power of about 30TWh can be
reduced in one year of 2020 if an electronic equipment (fuel cell vehicle
(FCEV), inverter for power supply, motor control inverter and so on)
equipped with the SiC device spreads. About 30TWh, this numerical
corresponds to four nuclear power generation of one million kW class.
The expectation is really high.

However, there are a lot of problems of clearing still, and development is
done to the practical use in cooperation with between semiconductor
manufacturers or the countries and research laboratories. Our company
also catches features of devices such as SiC and GaN, and works on the
aim development the completion of the measuring equipments which
corresponding to it.
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SiC. GaNTNAM R ERBEREDHAE
Development of Measurement Equipments for SiC and GaN Devices
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Silicon carbide is as much as three times as wide as Band gap 2.2eV to
3.3eV and 1.1eV, the conventional silicon (Si). And it is constructed from
SiC crystal called a poly type. Moreover, electric field strength to the
dielectric breakdown is also as much as ten times larger than 0.3MV/cm
of 3MV/cm and Si and it is more excellent in high frequency
characteristic, a heat resistance characteristic, and ON resistance
characteristic. In addition, from the characteristics to the radiation with an
excellent various characteristics to the following usages is expected.

1) Electronic equipment (rocket, satellite communication, and military
aircraft machine) in space where a lot of radiations exist.

2) Because heat resistance characteristic is excellent and the
miniaturization is possible, it is usable for semiconductor used in inside
of car and electric vehicle (Shinkansen etc.) where it reaches from
200°C to 400°C.

3) The semiconductor for ecological domestic electronic appliances (The
power loss is about 1/3 of Si) from a highly effective thing according to
the goodness of RDSON characteristic.

4) Electric power conversion equipment of direct current power
transmission etc. that make the best use of characteristic of high
voltage.

5) Satellite communication equipment etc. that make the best use of high
frequency characteristic.

Especially, the introduction into the railroad vehicle etc. including a
hybrid car is thought and the application to the motor control using heat
resistance, a high voltage, and highly effective is expected becoming
pulling the real SiC practical use.
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It has a wider characteristic from the band gap of SiC, and GaN shows
the better characteristic that exceeds it greatly other semiconductor
performance indices (Johnson and Baliga, etc.) than SiC. Moreover, GaN
can achieve the extremely high electronic running seen with GaAs etc.
because of compound semiconductors. This is to be able to expect use in
the high power high frequency device field to communicate the wireless of
the cellular phone that is the key of the telecommunication network.

All information already keeps has flitted interactively in the standpoint of
the cellular phone in Japan exceeding a mere means of communication,
and those volume of information increasing fast. The expectation of a
further high power high frequency device at several ten GHz belt level
hangs to GaN along with it.




