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Cryogenic Low Voltage/ High Current DC Power Source using Low Loss Switching Device with

Multi-Parallel Connected MOSFETs
Akira NINOMIYA*', You HANASHIMA*?, Takahiko SUZUKI**

ABSTRACT : In order to carry out direct-current (DC) magnetic excitation of the superconducting coil, it is
possible to make it reach to a rated value only on the voltage corresponding to the inductance value and
current increasing rate of a primarily coil. However, DC power sources are usually under an
ordinary-temperature, in order to wire the load under low-temperature circumstances, the loss by heat
penetrate occurs, and a voltage is needed for a power supply. Moreover, since the output parts of the power
supply consist of semiconductor devices and circuit elements, it cannot disregard the voltage drop from here,
either. By these contributing factors, a certain amount of voltage value is needed for the DC power source
for superconducting coils.

Then, we make the heat reduction by setting up under a low-temperature circumstances for a power source,
and are examining the DC power source for superconducting coils considered only as the semi-conductor
switch with which the component part also made the on-resistance value small as much as possible. A goal is
making it increase to the current capacity made to carry out the quench of the superconducting coil by a
undervoltage of 1 voltage or less. Until now, we were not able to attain the performance of the infancy under
the impact of a loss of a switch part and a periphery circuitry part. This time, it became a possible to be able to
improve that performance sharply and to attain the aim of an infancy by improving this point completely.

Keywords : low volatge and high current DC power supply, MOSFET, high turn ratio power transformer
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