20024 chEIXD|ats) siAlRbacisl =23 2002.7.10-12

A2 NEEAE 0188 MIINE B89 S s

FEOL Ciel AXME, 28E, =y
BImBEFUSINNZ M2 AD0E. *EYUE D 228t
National Measurement Standard of Electrical Resistance using a Room Temperature
Resistance Bridge
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Abstract - Establishment of the Quantum Hall
Resistance(QHR) Standard as national
resistance standard using a room temperature
DCC resistance bridge is described. A simple
method are used to obtain the current
dependence and error of 10:1 ratio of the
bridge instead of the method using a cryogenic
resistance bridge. Measurement uncertainty of

the system is estimated as 0.14x107% and it is
confirmed that the QHR standard is agreed
well with the QHR of other NMIs using the
cryogenic resistance bridge within the
uncertainty. More improvement about
performance of the QHR device and 10:1 ratio
accuracy is still under progress.
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Fig. 2 Structure of the QHR device and its
chracterization method
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Fig. 3 Schematic diagram of a DCC bridge
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Table 1 Longitudinal resistivity of the QHR

longitudinal resistivity( og.4)

current (m®)
(1A) 9/6 9/7 9/7
(+B) (+B) (-B)

before | after | before | after | after
30 033 1027} 020 | <04 <008
50 060 1032 032 {040 008
70 071 {034 048 {046 023
90 089 [048 | 062 | 052 | 051
100 130 [ 060 | 084 (060 | 082
device
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Fig. 4 Measurement results of QHR:1 k&
ratio
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Fig. 5 Determination of Current dependence
of QHR:1 k& ratio using a DCC bridge
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Table 2 Measurement results of 1 kQ:1 &
using 10:1 ratio of the DCC bridge
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value no. -6
(x107")

1Q

. 11 -
(NML) 64158 | 1.000 011 14

109 9.999 767 571 0.005

{Tinsley)
190 . 253682 | 99.989 083 98 0.012
(Tinsley)
1 kQ
. 250585 | 1 000.002 693 0.010
(Tinsley)
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Table 3 Uncertainty budget for the comparison
of the QHR standard with 1 Q

Type A
QHR(90 A) to 1 Q ratio 0.04x107¢
current effect of the ratio | 9,05x107¢
Type B
10 : 1 ratio correction 6
(QHR to 1 Q) 0.12x10
QHR-GND shunt leakage | 0-03%107°
QHR leakage 0.01x10°¢
temperature correction 0.02x107¢
Combined standard uncertainty -5
a a 0.14x10
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