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A Study on Performance Improvement of Detecting Current of the
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Abstract In this paper, an improved Norton amplifier is proposed and the problems caused by the current input in the
Norton amplifier, which has advantages in current transmission, are analyzed. The output of the voltage follower
consisting of an operational-amplifier with constant output voltage characteristics is used as an input terminal of the
proposed circuit. It is configured to detect the power supply current passing through the voltage follower and extract
the current from the input terminal. The performance of the improved Norton amplifier is verified at experiment
according to the input current. The results are compared with conventional Norton amplifier. Consequently, the input
offset voltage, which is a problem in the conventional Norton amplifier, was removed in the proposed circuit. In
addition, the average error of the output voltage with respect to the input current was reduced to 4.755%. It is verified

that the characteristics of the proposed circuit are improved.
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Fig. 3. Voltage follower using operational amplifier. Fig. 4. Current flow of circuit network,
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Fig. 5. Proposed circuit by integrated Norton amplifier
and voltage follower,
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Fig. 6. Experimental setup for verification of improved
Norton amplifier,
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Table 1. Offset voltage and output voltage by
input current,

Theory OP Norton

/ in VO VO VErr I/ofs VO VErr

(Al (M | V||| V] [A
0.0 0.000 | 0018 | 0018 | 0.000 | 0.550 0.550
05 025 | 0279 | 0024 | 0693 | 0.819 0.564
1.0 0510 | 0527 | 0017 | 0.731 | 1.073 0.563
15 0765 1 0.785 | 0020 | 0.774 | 1.332 0.567
2.0 1020 | 1.050 | 0.030 | 0.803 | 1.598 0.578
2.5 1275 | 1306 | 0031 | 0.826 | 1858 0.583
30 1530 | 1563 | 0033 | 0.850 | 2.116 0.586
Bi) 1785 | 1.819 | 0034 | 0.868 | 2.378 0.593
40 2040 | 2079 | 0039 | 0893 | 2.630 0.590
45 229 | 2333 | 0038 | 0913 | 2.866 0571
50 2000 | 2593 | 0043 | 0925 | 3071 0.521
i) 2806 | 2843 | 0038 | 0937 | 3234 0429
6.0 3060 | 3110 | 0050 | 0958 | 3.366 0.306
65 3315 | 3364 | 0049 | 0978 | 3475 0.160
7.0 3570 | 3621 | 0051 | 0996 | 3573 0.003
{5 3825 | 3880 | 005 | 1.015 | 3662 | -0163
80 4080 | 4140 | 0060 | 1.028 | 3.739 | -0.341
85 4335 | 4400 | 0065 | 1.042 | 3810 | -0525
9.0 4590 | 4650 | 0060 | 1.054 | 3871 | -0.719
95 4845 | 4910 | 0065 | 1.065 | 3927 | -0918
10.0 5100 | 5170 | 0070 | 1.079 | 3979 | -1.121
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Fig. 7. Equivalent circuit of experimental setup.
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Fig. 8. Graph of characteristics by input current,
(a) Output voltage (b) Input offset voltage
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