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Design of a Current Transducer and Over-Current Fault Detection Circuit for Power Strip
Applications
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ABSTRACT

For the over-heat protection purpose in power strip devices, over-current detection/protection circuits, such as bimetal, switching
circuit, and microprocessor-based relay circuit, have been widely setup in high-end products. Most of these circuits are connected to
the power line in parallel and, thus, they are sensitive to the line voltage and current distortion. Moreover, these protection circuits
are often costly and, therefore, it is hard to meet the commercial requirements. A low-cost over-current detection circuit with the
contactless current transducer is designed and tested in this paper. The detection circuit is galvanically isolated from the power line
and, thus, less sensitive to the line voltage distortion. The experimental results show that the proposed circuit accurately operates
despite of its simple structure and low-cost electronic parts.
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Table 1. Load current according resistance

) DC Power supplylV]
Resistance 7T o1 [ avl | 4Vl | 5V
5009] 1.0 58 128 | 192 | 257
[mAl | ImA] | [mA] | [mA] | [mA]
0.6 45 100 | 166 | 223
10002] oy | il | (el | mal | mal
05 3.7 8.8 138 | 188
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Table 2. Experiment of LM393 voltage comparing

Ri Re Rs3 Zener
Experimen 750[Q] 1000[Q] | 1218[Q] diode
to1 1.884[V] | 1.832[V] | 3.134[V] | 3.18V]
Operation of buzzer [X]
Ri Re Rs3 Zener
Experimen | 727191 | 1000[Q] | 1273[Q] | diode
t 2 1.822[V] | 1.829[V] | 3.191V] | 3.18[V]
Operation of buzzer [O]
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Table 3. Voltage and current to circuit require

Voltage and current Input-output voltage
for circuit require of the regulator

Voltage | Current Input Output | Voltage
[Vl [mA] [V] [V] drop[V]
10.2 26.7 8.78 3.7
10.4 26.8 8.96 3.88
10.6 269 9.16 5.08 4.08
10.8 27 9.36 4.28
11 271 957 4.49
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Table 4. Resistance selection experiments of positive
feedback circuit

) Over-current fault detection | |nterval
Res['z;&]‘noe circuitlA] current
Operation | Non-operation (Al
1000 16.47 8.50 797
2000 15.70 11.90 3.80
3000 15.20 13.40 1.80
4000 15.10 13.90 1.20
5000 14.96 14.52 0.44
6000 Square-wave signal form 14.86[A]
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