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Review on the application of quantum Hall effect in resistance standard
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2. Beijing Orient Institute of Measurement & Test, Beijing 100086, China)

Abstract: Quantum Hall effect provides the basis for primary resistance standard in electrical metrology. With discovery of new material
and development of new technology, new progress is seen in quantum Hall resistance standard (QHRS). The development of QHRS is
reviewed, slarting from description of discovery of quantum Hall effect and its theory and universality, followed by introduction of GaAs-
based and graphene-based quantum Hall devices and quantum resistance array, advantages of the new graphene-based QHRS and its
development status are introduced, different types of resistance bridges, including direct current comparator, cryogenic current
comparator and low frequency current comparator, are summarized, and development trend of QHRS is prospected.
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Fig. 1 Schematic diagram of Hall effect
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(a) Shape of quantum Hall resistance sample and its measurement
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Fig. 2 Quantum Hall effect
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Fig.3  Quantization of Landau levels in 2DEG
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and its resistance measurement curve
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