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Research on Electromagnetic Compatibility Testing of Medical Robots
WANG Quan, LI Shu, ZHANG Chao, MENG Xiangfeng, REN Haiping
Division of Active Medical Device and Medical Optics, Institute for Medical Devices Control, National Institutes for Food and Drug
Control, Beijing 102629, China

Abstract: Medical robot is a kind of comprehensive medical device which integrates medical, electronic, mechanical,
optical, human-machine interface, pattern recognition and other fields. Its structure is complex and its components are
numerous, and there may be a great risk in practical use, especially in the aspect of electromagnetic compatibility. At present,
there is no industry standard for EMC of medical robots, and there is no corresponding test method. In this paper, the general
EMC standards and the special requirements of medical robots were analyzed. The working modes, the essential performance
and the influence of surgical assistant equipment were discussed. Different EMC working modes was measured. Through the
test and comparison analysis, we summarized the characteristic in robot EMC test and put forward appropriate suggestions.
Key words: medical robot; electromagnetic compatibility; surgical robot; rehabilitation robot; standardized

[RESZES] 0441 R197.39 TH772 [ZErFRIRES] A
doi: 10.3969/j.issn.1674-1633.2019.09.007 [XEHHS] 1674-1633(2019)09-0030-05
I1SO International Electrotechnical

Commission [EC
ISO
ISO/TC299
m
ISO/TC299 /IWGS  ISO/TC299 /JWG35
ISO/TC299 /TWG36

[2]

Bl IEC IEC/TC59 IEC/TC61 IEC/
TC62 1EC/TC116

[4]

1IEC 80601-2-77 Medical electrical equipment
part 2-77: Particular requirements for the basic safety and
International Organization for Standardization essential performance of robot-assisted surgical equipment

2019-07-15 2019-08-02 IEC 80601-2-78 Medical electrical equipment part 2-78:
2017YFCO0111004

Particular requirements for the basic safety and essential

renhaiping@nifdc.org.cn performance of medical robots for rehabilitation, assessment,

30 HEESFIEE 20195 534% 098  VOL34No09



FEATURES % it
compensation or relief ™ IEC 80601-2-77
3
2
[51
IEC60601
[8-91
2012 YY 0505-2012
1-2
[6]
[71
1
1
a ) ,
40 Class B Radiated Disturbaces @ 10mQp
35{ I
£ 3
-2
Z 25
£ 20
: s Jrl‘ \“
i ANAAART A L
10#\ Y Yy ,",'r J’A
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
b
1.1 FARUEAN 40 Class B Radiated Disturbaces @ 10mQp
35 I
£ 3 |
Bl ‘
m
= |
=
=
3 4
1 |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
1 2
1
3 - a b
1
1
2
3
4

FEESFIZHE 2019 5$34% 098  VOL34No0o 31



=

i
>

FEATURES

1.2 RENHTA

Class A Radiated Disturbaces @ 10mQp

o
%
>
-

Level in dBpv/m

30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
b
50 Class A Radiated Disturbaces @ 10mQp
ol [
£
z
e 30
=
20
23
H
=10
0T
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
2
a b.
YY 0505-2012 36 36.202]

32 HEEFIEE 20194534% 098]  VOL34No09

IEC 60601-1 Ed3.0

IEC 60601-1
/

IEC 60601

[16]

[16]

[10-15]



4
GB 9706.4-2009""
GB4824 1
YY 0570-2013 2
[18]
GB 9706.4
400 W
400 kHz 1 MHz [ ]
/ [1] [J]
400 W ,2018,3(4):193-194.
(2] , 2018 (1.
,2019,37(1):180-185.
[3] Clayton R.Paul. [M].
YY 1079-2008 "1 YY 0783-2010 ,2007
2-34 [4] GBT4365-2003, [S].
Y'Y 0667-2008 2-30 ,2003.
51 #., . . ]
(21 ,2018,47(1):176-180.
[6] YY 0505-2012, 1-2
[S].

(7] , , ) (1.

,2014,29(2):14-17.

[8] IEC 61000-4-1,Electromagnetic compatibility (EMC)--Part
4-1: Testing and measurement techniques -Overview of IEC

3~4 61000-4series[S].

[9] IEC 61000-4-20,Electromagnetic compatibility (EMC)--
Part 4-20: Testing and measurement techniques-Emission
and immunity testing in transverse electromagnetic(TEM)
waveguides[S].

[10] GB/T 17626.2-2018,

[S].

[11]GB/T 17626.4-2018,

[S].

[I2]TEC 61000-4-5:2017,Electromagnetic compatibility(EMC)-
Part 4-5: Testing and measurement techniques-Surge immunity
test[S].

[13] GB/T 17626.11-2008,

[S].

[14] GB/T 17626.3-2016,

[S].
[15]GB/T 17626.11-2008,

FEESFIZHE 2019F5$34% 0981  VOL34No0w 33



At
&

[S]. [18] YY 0570-2013, 2 : [S].
[16] IEC 60601-2-8-2010+Amd 1-2015,CSV Consolidated version [191 YY 1079-2008, [S]. : ,2008.
Medical electrical equipment--Part 1: General requirements for [20] YY 0783-2010, 2-34
basic safety and essential performance[S]. [S].
[17]GB 9706.4-2009, 2-2 211YY 0667-2008, 2-30
[S]. [S].
26
5 [12] (EMC) M].
,2013.
[13] , , [J1.
,2014,29(2):14-17.
(14] [J].
,2018,(5):26-27.
(1] s [J].
,2018,(5):82-85.
[16] s
[ ] 1. ,2016,(11):106-110.
[1]1 YY 0505-2012, 1-2 [17] s , , [J1.
[S]. ( ),2016,16(2):35-40.
[2] GB/T4365-2003, [S]. [18] IEC60601-1-2:2014 [J7.
[3] GB/T 17626.2-2018, ,2016,22(23):63-66.
[S]. [19] (ESD) 1.
[4] , . (EMC) [M]. ,2015,(12):66-69.
,2015. [20] EMC [J1.
[5] . [A].2011 ,2015,(10):71.
[C].2011:182-186. [21] , ,
[6] . [M]. 1. ,2008,27(28):149.
,2012. [22] , , , ESD
[7] . (EMC) [M]. 1. ( ),2017,17(4):1-6.
,2014. 23] , , s
[8] , , , - [J1. [J1. ,2019,(13):114-115.
,2010,(2):46-48. [24] , , , .GB/T17626.2
[9] . [J1. [31- ,2019,25(9):25-26.
,2012,(6):71-72. [25] , ,
[10] , . [31- [J1. ,2018,(12):124-127.
,2012,(2):14-17. [26] [J1.
[11] .EMC [M].2 ,2018,35(12):4-6.
,2010.

34 TFEEFIZE 20194534% 098]  VOL34No09



