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Analysis and evaluation of measurement uncertainty of input resistance
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Abstract: Aiming at the problem of large measurement errors in input resistance, the physical mechanism and prac-
tical reasons were analyzed. Several main factors affecting the uncertainty of input resistance measurement were dis-
cussed, including standard voltage, measurement voltage, standard resistance value and error, and so on. The main mea-
sures to reduce the uncertainty of input resistance measurement were given, that is, the closer the value of standard resis-
tance and input resistance, the better, and the two should be in the same order of magnitude, moreover, the difference be-
tween two different excitation voltages should be as large as possible. The evaluation results of input resistance measure-
ment uncertainty are provided through an example, and both the correctness and feasibility of the process are proved.
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Fig 1 Input resistance calibration diagram
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Tab.1  Input resistance measurement results
E=) kU, kU, HFLR, C u,(AE)  u,,(AU,) 4, (R) u,.(R,,)
PEN BREZEMY  BEN FREZE/mV ! 1% 1% 1% 1%
1 3.578 840 0.204 4.601 372 0.232 209.221 2.046 103 0.003 3 0.49 0.005 77 1.0

2 3.578 535 0.194 4.601 589 0.235

3 3.578 386 0.207 4.601 480 0.204
4 3.578 428 0.229 4.601 426 0.200
5 3.578 283 0.198 4.601 358 0.181
6 3.578 339 0.190 4.601 270 0.211
7 3.578 476 0.231 4.601 335 0.167
8 3.578 757 0.185 4.601 211 0.186
9 3.578 796 0.194 4.601 169 0.192

10 3.578 839 0.176 4.601 057 0.202

209.439  2.047 196
209.456  2.047 280
209.416 2.047 079
209.448 2.047 240
209.388  2.046 938
209.358  2.046 788
209.188 2.045 940
209.154 2.045770
209.089  2.045 446

0.003 3 0.49 0.005 77 1.0

0.003 3 0.49 0.005 77 1.0
0.003 3 0.49 0.005 77 1.0
0.003 3 0.49 0.005 77 1.0
0.003 3 0.49 0.005 77 1.0
0.003 3 0.49 0.005 77 1.0
0.003 3 0.49 0.005 77 1.0
0.003 3 0.49 0.005 77 1.0

0.003 3 0.49 0.005 77 1.0
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Tab.2  Estimation table of uncertainty components

P MIARX, HWAMEy  AEAWEEU, ()% HBE  REEBe AHEES R w(B)/% AR
1 AE, 2.000 V 0.003 3 ® 2.047 0.006 7 FEIE
2 AU, 1.0228V 0.49 o 2.047 1.0 FEIE
3 R 200 kQ 0.005 77 o 1 0.005 77 5B
4 R, \ A\ \ \ 1.0 FEIE
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