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(57) Abstract: If operated at very low temperatures, FETs used by conventional current-voltage conversion devices have
insufficient current-voltage conversion efficiency, making it difficult to achieve current measurement of a good sensitivity.
There has also been a problem wherein a desired low temperature environment cannot be achieved due to the inflow of
heat from the outside to the inside of a cooling device. Provided is a current-voltage conversion device which measures a
minute current with good sensitivity, even in very low temperature conditions. The current-voltage conversion device of
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the present disclosure uses, as an electronic element for current-voltage conversion, an element (such as an HEMT) that is
optimized exclusively for low temperature operation. The current-voltage conversion device can achieve current-voltage
conversion properties that are significantly better than in conventional technology, even if operated in very low temperature
conditions of close to absolute zero or 150K or less. In addition, the bias circuit and the power source for a current-voltage
conversion circuit are simplified, suppressing the inflow of heat from the outside of a cooling device, reducing the load
of the cooling device.
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