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EMI Debugging Technique of LED Lighting Module
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Abstract: Radiation noise due to EMI noise generated by the driving circuits of LED lighting devices in a medical

imaging room was reduced by decreasing the noise source in the driving circuits and changing the number of corrections

in EMI filters. Noise attenuation and filter changes enabled driving circuits that reduced the electromagnetic waves. Such

circuits were efficiently designed by using capacitors and inverters in a given space. Therefore, the malfunction of

radiation devices can be minimized by using EMI-reduction filter circuits, and reliable operation of medical devices can

be expected by blocking electromagnetic waves.
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Fig. 1. Electromagnetic compatibility.
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Table 1. Measurement results before and after testing the CE filter.

Total EMI noise Frequency Before CE filter After CE filter
[Hz] Standard Measured value Standard Measured value
Fig. 3. EMI noise measurement configuration. 15 kiz 92 67 92 64
30 kHz 83 81 83 63
45 kHz 81 73 81 58
% 60 kHz 78 80 78 52
3. zdq} W pEt
4 3 ad 100 Kliz 68 63 68 41
L. JP— 1 MHz 60 81 60 40
3.1 Conducted emission &% Zi} S Mz 60 95 60 34
10 MHz 60 85 60 34
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Fig. 5. RE test results. (a) Before changing filter and (b) after
changing the filter.

Table 2. Measurement results before and after testing the RE filter.

Frequency Before RE filter After RE filter
[Hz] Standard Measured value Standard Measured value
5 MHz 24 30 24 18
10 MHz 24 17 24 12
60 MHz 24 40 24 8
100 MHz 24 46 24 10
200 MHz 30 63 30 13
400 MHz 36 41 36 25
600 MHz 40 30 40 18
1 GHz 40 30 40 21
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