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Test and analysis of electromagnetic compatibility of heart sound

electrocardiograph detector and research on rectification method
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Abstract: Modern medical devices are more inclined to high precision, high sensitivity, and
miniaturization, resulting in more and more complex electromagnetic environments. External electromagnetic
interference will also affect medical devices, and even affect doctors' diagnosis in severe cases. In this paper,
combined with the heart sound electrocardiograph detector, the conduction emission test, radiation emission test
and electrostatic discharge test are studied based on the medical device test standard. Some rectification
methods are proposed, such as rectifying the shell, adding the filter circuit, adding the magnetic ring and adding
the charge release circuit. It can be used as a reference for the analysis and rectification of other types of related
medical devices.
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Fig.3 Schematic diagram of interference path for conduction emission test Is the fault rectified?
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Tablel Data of conduction emission test before and after rectification of ECG detector
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Fig.5 Diagram of filter circuit
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frequency/MHz CAverage/dBuV margin/dB
before after before after before after before after
29.964 000 0.150 000 62.47 47.83 60.00 79.00 -2.47 31.17
27.388 000 0.150 000 60.41 41.27 60.00 66.00 -0.41 24.73
28.096 000 0.432 000 62.93 45.62 60.00 66.00 -2.93 20.38
28.452 000 0.432000 65.67 52.18 60.00 79.00 -5.67 26.82
29.164 000 0.772 000 65.16 43.13 60.00 73.00 -5.16 29.87
29.520 000 1.676 000 63.49 36.46 60.00 60.00 -3.49 23.54
- 3.680 000 - 32.60 - 60.00 - 27.40
- 4.188 000 - 61.14 - 73.00 - 11.86
100
90
80 1 CISPR 11 voltage on mains QP class A lgroup 1 input power less than 20 kva
70
>:‘ 60 L. l (‘3
@
T 50F
L
5 40
30F
20
10f
0 1 1 1 1 1 1 1 1 1 1
0.15 0.30  0.40 0.50 080 1 2 3 5 6 10 20 30
fIMHz
(a) before
100
80 1 CISPR 11 voltage on mains QP class A group 1 input power less than 20 kva
Z 60fF | »
g ¢
© * $
5 40F »
2 B A
201
1 1 1 1 1 1 1 1 1 1 1 1 1
0.15 0.30 0.40 0.50 080 1 2 3 4 5 6 8 10 20 30
JfIMHz
(b) after

Fig.6 Test results before and after modification of conduction emission test of ECG detector
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Table2 Data of radiation emission test before and after rectification of ECG detector

frequency/MHz QuasiPeak/dBpV limit/dBuV margin/dB

before after before after before after before after
55.883 000 226.609 500 52.48 32.15 50.00 50.00 -2.48 17.85
65.987 000 227.781 000 49.30 32.68 50.00 50.00 0.70 17.32
77.996 500 229.826 500 53.09 32.97 50.00 50.00 -3.09 17.03
198.004 000 480.013 000 52.04 47.90 50.00 57.00 -2.04 9.10
203.999 500 720.009 500 51.15 47.48 50.00 57.00 -1.05 9.52
215.997 500 960.017 500 52.32 52.86 50.00 57.00 -2.32 9.14
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Fig.8 Test results before and after the rectification of the radiation emission test of the ECG detector
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