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A Study on Enhancement of Characteristics of Input/Output
Port Protection Circuit of IoT Coding Teaching Aids
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Abstract

In this paper, a circuit that can compensate for the weakness of the limiter circuit used for port
protection of microcontroller training Kkits for learning various controllers including IoT devices is
presented. To do this, the problems occurring in the existing protection circuit were analyzed, and as a
result, it was confirmed that the microcontroller could not be protected against the continuous high
voltage input due to the mistake of the trainee who is not yet familiar with the hardware. A new circuit
is proposed to protect the microcontroller port from such continuous high voltage input. In order to prove
the effect of the proposed circuit, an experimental circuit was constructed and the experiment was carried
out. As a result of the experiment, it was confirmed that the microcontroller port suppresses the voltage
below the allowable threshold for the overvoltage input.
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Fig. 1. Example of protection circuit at DC power
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Table 1. Results of experiment

Positive input Negative input
Vin [V | Vport [V] |Iport [mA]] Vin [V] | Vport [V] | Iport [mA]
nc 0.57 -0.7 -0.1 -0.04 -6
0 0 -0.1 -0.2 -0.09 -10
0.5 0.5 0 -0.3 -0.13 -15
1.0 1.0 0 -0.4 -0.17 221
L5 L5 0 -0.5 -0.21 -28
2.0 2.0 0 -0.6 -0.24 -34
25 25 0 -0.7 -0.26 -41
3.0 3.0 0 -0.8 -0.29 -48
35 35 0 -0.9 -0.31 -54
4.0 4.0 0 -1.0 -0.34 -61
4.5 4.5 0 -1.1 -0.36 -68
5 5 4 -1.2 -0.38 -75
5.1 5.08 6 -1.3 -0.40 -81
52 5.13 11 -1.4 -0.42 -88
53 5.19 17 -1.5 -0.43 -94
54 523 22 -1.6 -0.44 -9
55 527 28 -1.7 -0.44 -102
5.6 53 35 -1.8 -0.45 -106
5.7 5.33 40 -1.9 -0.45 -110
5.8 5.36 48 2.0 -0.46 -114
59 5.39 55 2.1 -0.46 -114
6.0 541 62 2.2 -0.46 -116
75 5.51 118 -1.5 -0.24 -51
8.0 5.49 108 -8.0 -0.23 -45
8.5 5.45 98 -8.5 -0.23 -45
9.0 542 88 9.0 -0.22 -43
9.5 5.39 79 9.5 -0.22 -41
10.0 5.39 73 -10.0 -0.21 -39
10.5 5.35 67 -10.5 -0.20 -37
11.0 5.34 62 -11.0 -0.19 -36
11.5 533 58 -11.5 -0.19 -34
12.0 531 54 -12.0 -0.19 -33
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