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The development of automation system for the calibration of direct current voltage
Hiromasa Mizuno™, Haruhiko Numaziri™, Jun Ode™, Tomoyuki Numachi?, Tadashi Endo™?

Calibration of the voltage standard is indispensable in the electricity, electronic, and automobile industries which have an
industrial Japanese basis. The automation system for the calibration of the multi-function-calibrator for which the direct current
voltage generating device being used widely in the industrial world, based on 10V of the standard voltage generation vessel
calibration with upper organization, was developed. And a digital-multi-meter is calibrated by using the multi-function-calibrator.
We were able to evaluate all the calibration values of the multi-function-calibrator and digital-multi-meter to within 1ppm
standard deviation. A comparison with the usual manual calibration value showed that it corresponded within 1ppm, so we were
also able to confirm the validity of software to automate calibration of the direct current voltage.
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1.
(ppm)
1.0 1.000 000 000 0.000 000 000 0
0.8 0.799 995 805 0.000 000 023 0.029
06 0.599 995 067 0.000 000 022 0.037
0.4 0.399 996 364 0.000 000 019 0.048
0.2 0.199 997 935 0.000 000 021 0.11
0.1 0.099 999 468 0.000 000 022 0.22
2.

V) v) V) (ppm)
+10.000 000 +9.999 958 6 +9.999 957 2 0.14
+8.000 000 +7.999 968 1 +7.999 966 8 0.17
+6.000 000 +5.999 975 8 +5.999 974 3 0.25
+4.000 000 +3.999 984 2 +3.999 983 0 0.3
+2.000 000 +1.999 992 2 +1.999 991 0 0.6
+1.000 000 +0.999 996 3 +0.999 994 9 14

0.000 000 0.000 000 1 0.000 000 1 0
-1.000 000 -0.999 996 1 -0.999 995 7 0.4
-2.000 000 -1.999 992 2 -1.999990 8 07
-4.000 000 -3.999 984 3 -3.999 983 1 0.3
-6.000 000 -5.999 975 6 -5.999 974 1 0.25
-8.000 000 -7.999 968 0 -7.999 966 6 0.18
-10.000 000 -9.999 958 9 -9.999 958 6 0.14
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+10V  0.14ppm,+8V

3.
0.17ppm, +6V  0.25ppm, +4V  0.3ppm, +2VV  0.6ppm, +1V
1.4ppm, OV  Oppm, -1V 0.4ppm,-2V  0.7ppm, -4V
0.3ppm, -6V 0.25ppm, -8V 0.18ppm, -10V  0.14ppm V) V) ) (ppm)
, 10V 1.5ppm +10.000 000 -0.000 024 5 -0.000 024 3 0.2
+8.000 000 -0.000 018 5 -0.000 018 2 0.38
+6.000 000 -0.000 014 7 -0.000 014 5 0.34
3.3 +4.000 000 -0.000 009 8 -0.000 009 7 0.25
3 +2.000 000 -0.000 005 2 -0.000 005 2 0
+1.000 000 -0.000 002 6 -0.000 002 6 0
+10V 0.2ppm,+8V 0.000 000 -0.000 000 6 -0.000 000 6 0
0.38ppm, +6V  0.34ppm, +4V  0.25pm, +2V, +1V, 0V, -1V -1.000 000 0.000 001 9 0.000 001 9 0
-2V Oppm, -4V 0.5ppm, -6V  0.34ppm, -8V  0.25ppm, -2.000 000 0.000 004 5 0.000 004 5 0
-10vV  0.2ppm , 10V 1ppm -4.000 000 0.000 009 0 0.000 008 8 05
-6.000 000 0.000 014 6 0.000 014 4 0.34
-8.000 000 0.000 018 7 0.000 018 5 0.25
-10.000 000 0.000 025 0 0.000 024 8 0.2
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