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Absolute Evaluation of Capacitor and Inductor Using

Voltage Transformer Comparator

GHEE - MF -Ba P - EeT BHET
(Sang-Gil Han - Yoon-Hyoung Kim - Jae-Kap Jung * Han-Jun Kim - Sang-Ok Han)

Abstract - We have developed the absolute evaluation technique of capacitor and inductor by measuring the phase
displacement as a function of resistance of employed resistors in voltage transformer(VT) comparator. The methods
were applied to the capacitor with the range of 100 nF - 5 uF and the inductor with the range of 100 yH - 1 H. The
capacitance values of capacitor obtained using our method are consistent within the expanded uncertainty those obtained
using capacitor bridge. The inductance values of inductor obtained using our method are also consistent within the

expanded uncertainty those obtained using LCR meter.
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Fig. 2 Equivalent dircuit and voltage vector diagram for evaluation
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Fig. 3 Constitution of evaluation system of capacitor using
VT comparator
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Fig. 4 Measurement and fitting results of phase displacement
in VT comparator as a function of resistance of
series resistors for rated capacitance of 500 nF
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Table 1 Capacitance value measured using VT comparator

rated value Slope(wC) measured value
[nF] (Slope/w) [nF]
100 0.000 0379 100.6
200 0.000 0759 201.2
300 0.000 1135 3011
500 0.000 1890 501.3
1000 0.000 3776 1002
2000 0.000 7549 2002
5000 0.001 8375 5007
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Fig. 5 Constitution of evaluation system of inductor using VT
comparator
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Fig. 6 Measurement and fitting results of phase displacement

in VT comparator as a function of ( ) for

1
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rated inductance of 10 mH
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Table 2 Inductance value measured using VT comparator

rated value measured value
Slope(wL)
[mH] (Slope/w) [mH]
0.1 0.03802 0.1009
1 0.3817 1.013
10 3.778 10.02
100 37.74 100.1
1000 378.8 994.2
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Table 3 Uncertainty budget of capacitance value measured
using VT comparator

(29 %)
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Table 4 Uncertainty budget of inductance value measured
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Table 5 Comparison of capacitance values measured using

VT comparator and capacitor bridge

AARAE B

value| 2121 oot Ba% |24 Aged 2IE
F} | mF) %) (%) | @F) (%) (%)

100 | 1006 +058 1.02 | 9999 -0.015 0.02
200 | 2012 +062 102 (19993 -0.037 0.02
300 | 3011 +037 1.02 |299.96 -0.015 0.02
500 | 3013  +025 1.01 | 49998 -0.004 0.02
1000 | 1002  +0.17  1.01 |[1000.04 +0.004 0.03
2000 2002 +012 102 |1999.30 -0.035 0.05
5000 [ 5007  +014  1.04 499930 -0.014 0.05
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Fig. 7 Comparison of relative errors of capacitance value
measured using VT comparator and capacitor bridge
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Table 6 Comparison of inductance values measured using
VT comparator and LCR meter

rated ;ﬁ ot]-%./\c-)‘ 7] H] al 71 LCR D] E1

value| 2zk Auod BEE | Z2AHL AUex BHE
(mHl| (mi) (%) (%) | mlD) (%) (%)

0.1 {01009 +086 120 |0.0987 -130 067
1 1013 +126 101 [10013 +013 041
10 | 1003 +033 101 {99277 -072 040
100 | 1001 +011 1.02 [ 99239 -0.76 041
1000 | 9942 -058 190 [99%6.13 -039 040
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Fig. 8 Comparison of relative errors of inductance value measured
using VT comparator and LCR meter
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