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Abstract

This paper describes a calibration technigque for decade ratio transformers which is performed by comparison
measurement at 1kHz. Comparison measurement is made between a device under test and a standard ratio
transformer which is calibrated for the first decade by Japan Electric Meters Inspection Corporation. A method
using this approach is outlined that uses a commercially available precision capacitance bridge, a four-
terminal-pair LCR meter, and three-terminal capacitors. Experimental results are given to demonstrate the
validity of the calibration technique.

I ntroduction

Decade ratio transformers are used in the calibration of voltmeters, servo components, and devices that require
precise division of AC signalsin the audio frequency range. Calibration methods for ratio transformers have
been described in many papers 2. Most of the methods are based on comparison measurement between a
device under test (DUT) and a standard ratio transformer at each setting using a bridge. These methods require
some isolation transformers to reduce stray capacitive loads on the ratio transformers. The stray capacitive loads
degrade the incremental linearity of the calibration system due to the output impedance of the ratio transformer.
The measurement uncertainty of the DUT is mainly determined from the measurement uncertainty of the
standard and the ratio between a signal source output voltage and detector resolution. The calibration method
proposed does not require any isolation transformer and is simple. It realizes a semi automatic calibration
system using a commercially available precision capacitance bridge.

M easurement of Output | mpedance

Fig. 1 shows the equivalent circuit to measure the impedance Z1. The high-current (Hc) port of afour-terminal-
pair (4TP) LCR meter applies asignal to aDUT and the high-potentia (Hp) port measures the voltage applied
to the DUT. The low-potential (Lp) port is designed as avirtual ground point of the low-current (Lc) circuit.
The 4TP LCR meter should display the ratio between the sensed voltage Vm and current Im, that is Z1.
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Fig. 1 Equivalent Circuit for Measurment of
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