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The Development of an accurate, automated measurement system
of high value resistors

Je Cheon Ryu, Jeon Hong Kang, Kwon Sang Ryu, Kwang Min Yu
Korea Research Institute of Standards and Science

Abstract - An automatic measurement system
of high value resistance standards(10 MQ and
1 GR) was developed. A system has been
assembled with programmable dc calibrators in
two of the arms. An electrometer is used. to
measure the difference in currents flowing
through the remaining two arms of the bridge
consisting of unknown and standard resistors.
Type A standard uncertainty was 2 ppm in the
10 MQ., 1 ppm in the 1 GR.
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2.1 Manual Bridge Circuit
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2.2 Modified Bridge Circuit
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¥ 1. VNIIM # KRISS ¢ &4 723 vla.

10 MQ 1 GR
VNIIM [9.999 67 MQ[1.000 035 GQ
Measurement
Value
KRISS |9.999 65 MQ{1.000 033 G
VNIIM 0.5 2
Type A STD ppm ppm
uncertainty | yprgg 1 ppm 0.5 ppm
N .
Type B STD VNIIM 1.5 ppm 4 ppm
uncertainty | gpiss| 3.7 ppm 7.6 ppm
Combined |VyNIIM 1.6 ppm 4.5 ppm
STD
uncertainty | KRISS 3.9 ppm 7.6 ppm
Expanded |yNIIM| 3.2 ppm 9 ppm
uncertainty
(k=2) KRISS 7.8 ppm 15.2 ppm
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E 2. KRISS9 STD uncertainty.

Nominal Resistance
10 MQ 1G9
T A STD
ype . 1 ppm 0.5 ppm
uncertainty
i lppm 1 ppm
STD Resist
esistor (1 MQ) (100 MQ)
TEMP
< 0.
Type Correction 5 ppm 1 ppm
B lRatio Accuracy 2 oom oa
STD | & Linearity Pp -8 ppm
uncert Detector
ineari 2 ppm 2 ppm
ainty Linearity
Detector 5 )
Stability ppm ppm
Leakage
1 ppm 1 ppm
Current
Combined STD
uncertainty (RSS) 3.9 ppm 7.6 ppm
Expanded
uncertainty (k=2) 7.8 ppm | 15.2 ppm
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