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Abstract

The Quantum Hall Resistance(QHR) device which consists of GaAs/AlGaAs heterojunction structure
is used for the realization of QHR Standard based on QHE. In order to characterize electrical contact
resistances and dissipations of the device, it is slowly cooled down for eliminating thermal shock and
unwanted noise. Then, the two properties are measured under 1.5 K and 5.15 T. Conact resistances are
all within 1.2 Q and longitudinal resistivities are all within 1 mQ up to DC 90 pA. The results mean
the device is operated well to realize the QHR Standard. To confirm it, the QHR Standard having the
device is compared using a direct cutrent comparator bridge with a 1 Q resistance standard which the
calibrated value is known from QHR standards maintained by other countries. The difference between
them is agreed well within measurement uncertainty. It is thus considered that the properties of the

device is estimated well and has good performance.
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Fig. 2. Experimental apparatus for contact
resistances and dissipations of the QHR
device
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Table 1. longitudinal resistivity( P,,) of the
QHR device

longitudinal resistivity( Ps-4 )
current (mQ)

(1) 9/6 /7 9/7
(+B) (+B) (-B)

before | after | before | after | after
30 033 | 027 0.20 | <04 <0.08

50 060 (032} 032 040 008 |
70 071 | 034} 048 {046 | 0.23
90 089 | 048} 062 | 052 | 051

100 130 | 060 084 | 060 | 082
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