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Calibration Techniques for Low-Level Current Measurement in
the Characteristic Analysis System for Semiconductor Devices
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Abstract

In this paper, we proposed calibration techniques to improve measurement accuracy in the
characteristic analysis system for semiconductor devices. Systematic errors can be reduced using
proposed calibration techniques. Also, error current reduction procedures including leakage current and
offset current are proposed to measure low-level current in pA level. Calibration parameters are
calculated and stored by microprocessor using least-square fitting with measured sample data. During
measurement time microprocessor corrects measured data using stored calibration parameters.
Experimental results show that current measurement error above nA level is less than 0.02%. And
they also show that current measurement in pA level can be performed with about 0.2% accuracy.
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Fig. 1. Block diagram of V-I characteristic
measurement circuit.
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Table 1. Average error of current measurement.

MR 5Y ¥R Y 24

Range Resistor) No Calibration Calibrated

100 @2 1.3948% 0.0168%

1 K@ 0.7666% 0.0182%

10 K2 0.7316% 0.0183%

100 K& 0.7664% 0.0232%

1 M@ 0.7492% 0.0159%

10 M@ 0.7501% 0.0160%

100 M@ 2.7041% 0.0321%

1GR 6.3201% 0.1025%

10 G 11.5308% 0.2123%
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