(®)
2018 2020

Improvements of the small current measurement uncertainty using high resistance
quantized Hall resistance array device

Oe, Takehiko
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Quantum Hall effect have been used as a DC resistance standard in the world
since 1990. Quantized Hall resistance devices can be combined in series and parallel to realize
arbitrary quantized resistance value. But in fact, the wiring resistance of the wires which connect
the Hall devices and the contact resistance to the 2-dimensional electron gas of the Hall devices
affect to the final quantized value, so it"s not easy to realize these integrated quantized
resistance devices. We tried to fabricated 129 kQ (10 Hall bars in series), 1 MQ (88 Hall bars in
series and parallel), 10 MQ (775 Hall bars in series) integrated quantized Hall resistance devices.

We evaluated those devices with NIST (National Institute of Standards and Technology, USA) and we
obtained good results for 129 kQ and 1 MQ devices. A 1 MQ device showed wide and precise
quantized Hall plateau against applied magnetic field for about 2 T, and the quantized value agreed
to its nominal value within 30 nQ/Q .
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