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Abstract 1 7 2 0 2 9

This thesis presents a low resistance measurement using the ratio method by
LabVIEW program computer and a study of the change of the resistance values due to
the changes in temperature and applied current. Furthermore, the thesis proposes a
way to estimate the measurement uncertainty of the studied measurement method by
measuring the resistance of three low nominal resistors, i.e. 1 mQ, 10 mQ and 100
mQ at 100 A, 10 A and 1 A, respectively, using the ratio method. For the study of the
changes of the resistance values due to the changes in the temperature, we measure
the resistance of the resistors for a temperature range 15 °C to 35 °C. For the study of
the changes of the resistance values due to the changes in the applied current, we
measure the resistance of the 1 mQ resistors at 10 A to 100 A, ofthe 10mQ at 1 A to
10 A, and of 100 mQ at 0.1 A to 10 A. A statistical method is also introduced into an
estimation of the measurement uncertainty of the ratio method. From the study, we
found that the ratio method is a proper method in measuring the low nominal resistors
since it gives quite high accurate results, less than 10 ppm. For the change of the
resistance values due to the change of the temperature, we found that the change can
be expressed as a second order polynomial. The change in applied current affects the
measurement results but has no effect on the tendency of the change of the resistance
value. The change of the resistance value, however, depends linearly on the change in
the applied electrical power. After having the dependency on temperature and applied
current of the change in the resistance value known, a prediction of the resistance
value will become possible. Then, the resistors will be used in a proper ranges and
conditions. The uncertainty estimation done for the ratio method is a good guideline
for the estimation of other measurement methods.
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