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Analysis and Treatment of Conductive EMI Noise
in Medical Electronic Equipment

Wang Zhuang, Yang Xiong,Zhao Yang,Ma Baoping, Li Shijin
(School of Electrical and Automation Engineering, Nanjing Normal University , Nanjing 210042, China)

Abstract: In this paper,according to the EMC problem of medical electronic equipment,the generation mechanism of the
conducted EMI noise is analyzed, which includes four kinds of situations, such as transient current, bad grounding,
crosstalk and capacity coupling. This paper also puts forward the corresponding noise suppression scheme according to
the formation mechanism of the conduction of EMI noise, including power decoupling, filter design, the ferrite core and
shielding, and its validity and practicability are verified by two engineering examples.
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Fig.1 Transient power supply current causes conduction EMI noise
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Fig.2 The bad ground causes the conducted EMI noise

TN, R T , BPHARAL S EMI M 5 PN BT — i ), L R T b 22 [ A £ 8k BHA LA — o I, 7
5 ELE b 2 [R] ) 27 A BHPT R 25 | AL T EMI MRS, 1% U, o8 EUT BYIARAL S EMI MR 5 O = s
FHETN Z .y , AT KR 1D RN ZE 2 X0F 1l 22 1] 1) BT S RO 2 % i S8 BH L Z,,,,, BB L i e 7 i e
Upoa BEA K BT MR Z X M A A5 5 EMI MRS, FEzR B PR 5 B IE b AR 27 A S AN AR
B NE 2(b) BN, Zg AL E T 2 AR 2SR 25 A FRUERA R 2 A BT, 5 2R I8 67 2R BE B BB DR L I 45430
BT 7, H ERE S EMI R R U, , —E 222 AU BN R K5 AL S EMI M |

Zluad +ZS Zluad
AU=U,-U, = = e

ZCM +Zload +ZS ZCM +Zload
1.3 B#HM5IEMNES EMI KBS

BRIT HL I A h— SE S s M AR 5 5 R B L B A R A% 5 EMI MRS 3 o R 4 oy A5 5
4 b ANy % 5 EMI RS . JLHOR IR RS B E R &rh 15805k B PCB U i i it
BTG TR R [ AR R G 37, W B 4a i 4 rh iy v it EML M P R 5 JRRN, 22 G o] R A 26 4 I, 36
R TERE TR S [ 5 | RS 5 EMI MRS

(2)



B BHLAF TR T IR A E AL T EMI S LR - Ak B

ARIEE R A N E A, B30T DR A% 5 EMI AR S50 T LB & AnI&T 3 Jm , R 4E 1 W T A
T RGN R AL T EMI MRS (Zed] 2045 2 s KEREFLL, Vv, WEkdi 1 LRIME S EMI A R,
NS S E R, v, RS 2 B EIET IR AL T EMI B R, J9Z4E 2 S A B HLBH. i
BCERAE 2 JE w1 A5 R BRI T RCA 0 H5, 28 1 FEZRS0 2 rhy™ AR G i JORE 58 25 BE I ) 1E 5% 7
b, M RS 1 FZS 2 WIS LB AR FLRR IR 45 2 1 ARV A% 5 EMIT M v Ty

V,=jowMI :M—dl1 (3)
v ! di’
ﬁ'l',w SHARAT R,
4401 L,

()BT AR (b) A B
B3 Bit5ENES EMIIES
Fig.3 Crosstalk induced EMI noise
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Fig. 4 Capacitive coupling induced EMI noise
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Fig.5 Conduction EMI noise of high voltage potential therapeutic apparatus( before inhibition )
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Fig. 6 Conductive EMI noise processing scheme of high voltage potential therapeutic apparatus
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Fig.7 Conduction EMI noise of high voltage potential therapeutic apparatus( after inhibition )
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Table 1 Contrast of conducted EMI noise before and after the suppression

el Ko i fE
i 35,/ MHz S/ BV HFR/ BV i 55,/ MHz S/ dBV ¥t/ dBpV
23.99 62.00 2.00 13.56 46.82 13.18
27.38 61.27 1.27 23.99 38.45 21.55
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Fig.8 The conducted EMI noise of ultrasonic atomizer ( before inhibition )
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Fig.9 The conducted EMI noise processing scheme of ultrasonic atomizer
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Fig. 10 The conducted EMI noise of ultrasonic atomizer ( inhibition )
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Table 2 Take the ultrasonic atomizer EMI suppression measures before and after the noise contrast

el Ko il E
i 5./ MHz S/ BV HFR/ BV i 5./ MHz S/ dBV ¥t/ dBpV
1.74 60.14 13.14 1.74 3231 13.69
3.49 50.36 3.36 3.52 25.43 20.57
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