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Radiation Interference Suppression Technology on Medical
Electronic Equipment Based on Near Field Diagnosis

Zhou Mengxia, Yang Xiong, Xia Qing, Wu Jie
(School of Electrical and Automation Engineering , Nanjing Normal University , Nanjing 210042, China)

Abstract: Based on the analysis of the mechanism of EMI noise generation in PCB circuit, the PCB differential and the
common mode radiation interference model are established. This paper, by using the near field probe and the frequency
spectrum instruments , presents the principles and operational methods that can determine the EMI radiation noise sourc-
es and roughly their corresponding positions. After the rough position of radiation source is determined by the field
probe, and the radiation source device, and the circuit characteristics with the radiation model are combined , the thread
of the radiation noise suppression program is developed. This paper with above ideas proceeds with the correctional anal-
ysis as regard to sputum aspirator, and subsequent radiation test by standard 3 m anechoic chamber built by German
company R&S, proves the effectiveness of the correctional plans and approaches presented in this paper.
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Fig.4 Sputum suction device appearance and internal PCB structure
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Fig.5 Results of the radiation of sputum suction device
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Table 1 Take measures before and after the comparison of test results darkroom

IR} Ml s
i 15 /MHz KA/ (dBV/m) AR/ (dBrV/m) i /MHz KA/ (ABuV/m) 224 it/ (dBwV/m)
48.3815 58.59 -15.59 54.589 5 27.57 12.43
48.672 5 58.28 -18.28 54.783 5 27.41 12.59
64.968 5 62.39 -22.39 202.466 0 25.57 14.43
65.017 0 62.05 -22.05 202.951 0 25.78 14.22
68.800 0 53.05 -13.05 204.842 5 26.18 13.82
68.994 0 53.39 -13.39 204.988 0 26.68 13.32

4 4k

ARSCESE T PCB 22 MR S - PUAE R R AR S PO Y, 38 i i s S Sk ROt A e A7 i 5 EMT
g P IR, e B e S R P IR, RS MR AR T T AR T A 2 5 T IR A B AR D0 T S A S I
75 5 B AR B DABE MR AR A ML [ R ) 8 S A DA S 0 A S U A, 8 BT ARG 4 SRR
Uy M 3 W R FH 3 32 38 S W05 94 51 P LA B o 488 ) 100 0 S5 UG T8 R 8 o3 R B ) A A5, X BT i 7 Y
EMI B U BA —ES S M .

- 28 -



Jil e L, 55 HE T2 W i BT L B R T U R B RS

[10]

[ &% 3 #K ] (References)

B, B, TR, A5 R T R G AT EMI WA ALBE A S () ). LT A4, 2013,33(15) : 173-180.
YAN W,ZHAO Y, WANG E R, et al. Noise mechanism analysis and suppression for radiated electrimagnetic interference
noisel J . Proceedings of the CSEE,2013,33(15) :173-180. (in Chinese)

ERBH BT B, 4 . AR S T IELEIS W S R A T O F S () ). il TR %412, 2010,25(10) :6-13.

ZHAO Y,YAN W,ZHAO B, et al. Investigation on radiated EMI noise diagnosis and estimation for HF circuits [J]. Transac-
tions of China electrotechnical society,2010,25(10) :6—13. (in Chinese)

Pt B PH , TR A . SN R G R AR S T PRI D o A S M [ ). s BL T AR 2412, 2012,32(9) : 161-166.
YAN W,ZHAO Y, WANG E R, et al. Analysis and suppression on radiated EMI noise for radio frequency identification
system[ J ]. Proceedings of the CSEE ,2012,32(9):161-166. (in Chinese )

BAPH , B, B, 45 . R B R A TR A B S U D5k L) . BRI, 2010(3) 1 466-471.

ZHAO Y,LUO Y C, YAN W, et al. Analysis and forecast method on radiated interference of the high frequency circuit (1]
Journal of radio science,2010(3) :466—471. (in Chinese)

ZHAO Y,YAN W,LUO Y H, et al. Analysis and suppression for radiated EMI noises generated by radio frequency identification
(RFID)based-systems[ C]. Chengdu:IEEE,2010.

YAN W,ZHAO Y,LUO Y C,et al. An efficient characterization approach of radiated electromagnetic field analysis for PCBs &
[T]. Procedia earth and planetary science, 2009, 1( 1):1587-1592.

RTE , BB, B, A5 BT RSB A B AR S EMI AR 2 W S MRl BRI SE () ). F Rt 2 i (TR ROR R
2014,14(4):1-5.

SONG B T,ZHAO Y, XIA H,et al. The technology of diagnosis and inhibition research on radiated EMI noise based on medical
equipment[ ] ]. Journal of Nanjing normal university(engineering and technology edition),2014,14(4) : 1-5. (in Chinese)
IR B IR T . B i i PCB ARAE S EMI 19580 . fa il TR ,2008,41(12) :2-4.

FENG L M, QIAN Z M. Research on radiation EMI for PCBs of digital circuit [J]. Power electronics, 2008, 41(12) : 2-4.
(in Chinese)

B R BRI, A TR S SR S T PCBH i S MR A R D vk [ ] R RO R A e R (TR EOR
fi),2012,12(2):28-31.

LOU X X,ZHAO Y,CHEN X L, et al. Radiated EMI noise mitigation based on signal integrity applied for PCB[J]. Journal of
Nanjing normal university ( engineering and technology edition),2012,12(2):28-31. (in Chinese)

RAIH , FE R, 45 . nT AR BT R GE F G SRR () ], e st R 224 (CTRE RO MR , 2010, 10(3) -
1-6.

ZHAO Y,DONG Y H,LU W Q, et al. Technology of EMC research in renewable energy systems[]J]. Journal of Nanjing nor-
mal universily (engineering and technology edition),2010,10(3) : 1-6. (in Chinese)

L I

- 20 —



