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Compensation of Resistance Variation due to Temperature in Voltage Measurement
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In voltage measurement by using voltage divider with series resistors, error is generated caused
by the variation of resistance. In order to reduce these errors, the hardware cost tends to increase
in the previous works. In the proposed method, three resistors are used for the voltage divider of
which the organization is adjusted by using switches. Three voltages are measured and the ratio
of resistance is calculated based on the measured voltages. Since the resistance ratio is
calculated by measuring voltages and additional hardware cost is minimal, the voltage can be
measured with high accuracy and low cost. Experimental results show that the mean absolute
error is 12.1 mV when the input voltage ranges from 5 V to 50 V.
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Fig. 1 Proposed circuit for measuring V of LED string
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Fig. 2 Equivalent circuit for each measurement mode: (a)
V| mode; (b) V, mode; (c) V; mode
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Table 1 Experimental results of the measurement circuit
of Fig. 1 (UNIT: V)

i ) Vi V2 V3
ARz oA 4%
error error error

MAE 0.0151 0.0174 0.0374 0.0110

A1 gH A
absmax  0.0440  0.0253  0.0663  0.0390
MAE 0.0100  0.0262  0.0405  0.0072

#ake] B
absmax  0.0333  0.0366  0.0638  0.0267
MAE 0.0112  0.0285  0.0316  0.0118

A C
absmax  0.0475  0.0436  0.0722  0.0420
73t/ MAE 0.0121  0.0240  0.0365  0.0100
el absmax  0.0475  0.0436  0.0722  0.0420
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Table 2 Experimental results of the circuit of Fig. 3
(UNIT: V)

Vi V2 V3

error error error

MAE 0.0147 0.0079 0.0328 0.0102

1 8ke) A
absmax  0.0388  0.0209  0.0760  0.0337
MAE 0.0058  0.0235  0.0305  0.0046

#3548 B
absmax  0.0140  0.0492  0.0619  0.0075
MAE 0.0065  0.0181  0.0265  0.0040

A ghu) C
absmax  0.0157  0.0349  0.0569  0.0102
5 MAE 0.0090  0.0165  0.0299  0.0063
Hd absmax  0.0388  0.0492  0.0760  0.0337
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Fig. 3 Proposed circuit with improved accuracy
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