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Active implantable medical devices - Electromagnetic compatibility - EMC test
protocols for implantable cardiac pacemakers, implant able cardioverter defibrillators
and cardiac resynchronization devices

Contents Page
0T =T o v
0 Yo 11T o) o Vi
1 £ oo o - OSSR 1
2 NOIrMAtive refErEeNCEeS .......ooi i e n e e mmn e 1
3 Terms, definitions, symbols and abbreviated terms .........c.ccoooccciriin s 1
31 Terms and definitioNS ... 1
3.2 Acronyms and abbreviations ... ———————————— 3
4 Test requirements for the frequency band 0 Hz 3 000 MHz ... 4
4.1 General requirements for all deVICEes ... s 4
4.2 Induced lead CUITENL ........ .. e e mme e s e s mme e e e e s mnmn e e 5
4.21 General reqUIrEMENES ........ooccccciieiiiii s cseer e e s s s ssssr s e e s s s s ssnme e e e e e e s s s sanmn e e e e e easnssmnneeenessnsssnnnn 5
4.2.2 Pacemakers and CRT-P d@VICES .......cccccirrirrimirrinicrrrnsscersssssceesessmsees s sme e s s ssse e s ssme e sssssmeesesssmnnnes 5
423 ICDsS and CRT-D dEVICES ......ccccerirremrrrrrrcrerssssmeersssmsessssmsesssssmsesssssmsesssssmsesssssmsesssssnsessssaneessssnsenas 9
4.3 Protection from persisting malfunction attributable to ambient electromagnetic fields ..... 12
4.3.1 General reqUIrEMENTS .......ococccceeciiieiii e sssse e s e e s s ssssr e e e e e e s s s s mnn e e e e e s sns s s nmmnenenesansnnnns 12
4.3.2 Pacemaker and CRT-P d@VICES ........ccccoimmiiriiiiiiiccsmrrrr s ne s s s s ssms s s e s smmme e e e s snsmnnns 12
4.3.3 ICDs and CRT-D deVICES .....ccccoiiiiriiiiiicccrrrr s ssms s e s s s sssme s e s s s s mmn s e e s e s sn s s smmn e e s nesnnssnnnns 17
44 Protection from malfunction caused by temporary exposure to CW sources ..........cccecuueen 23
441 Pacemaker and CRT-P device' response to temporary continuous wave sources in the

frequency range 16,6 Hz to 167 KHz .........cccciniiiiiinniiii s 23
4.4.2 ICDs and CRT=D deVICES ..ot smn e sms s mmn e s e s e e s e s s 25
4.5 Protection from sensing EMI as cardiac signals ........ccccocoocmiirceimrnccccnnnsceer e 26
4.51 General reqUIrEMENES ..ot sse e e e s s sssne e e e s e s s s mnn e e e e e s sa s s nmnr e e e eenennsnnnns 26
4.5.2 Protection from sensing EMI as cardiac signals in the frequency range of 16,6 Hz to 150

14 2 27
4.5.3 Protection from sensing EMI as cardiac signals in the frequency range of 150 kHz to 10

11 | 30
454 Protection from sensing EMI as cardiac signals in the frequency range of 10 MHz to 385

11 | o 2 SRR 33
4.6 Protection from static magnetic fields of flux density up to 1 mT ..., 35
4.6.1 General reqUIrEMENtS ... e e e 35
4.6.2 Pacemakers and CRT-P deVICES ..o e s 35
4.6.3 ICDs and CRT=D deVICES ...t mmn e s e e e e s 36
4.7 Protection from static magnetic fields of flux density up to 50 mT .......ccccvriecmmrrcceceereccceeen. 37
4.71 General reqUIrEMENES ..ot e e s s s ssee e e e s s s s s mnn e e e e e s sa s nmnn e e e eennnnsnnnne 37
4.7.2 Pacemakers and CRT-P deViCesS ........ccccciiiiiiiiiinniirririr s e 37
4.7.3 ICDs and CRT-D dEVICES ......ccceriiiiiiiiiiimirrirsmer e e s e s mn e e s nmm e e 37
4.8 Protection from AC magnetic field exposure in the range of 1 kHz to 140 kHz .................... 37
4.81 General reqUIrEMENES .......ciiiiiiiiiiir s 37
4.8.2 Pacemakers and CRT-P deVICES ........cccceomimriiiiiiccsmirre s sssmmene s s ssme e ss s smmmn s e s s s s s s smnns 37
4.8.3 ICDs and CRT-D deVICES .....ccccoiriiiiiiiiicccsmriir s ssmsr e s ss s smsms s s s s s smmnn e e s e s sa s mmn s e s se s s s nnnns 38
4.9 Test requirements for the frequency range of 385 MHz 3 000 MHz ............cccoiiiiiiniiiennnns 38
491 General reqUIrEMENtS ... s e e e s 38
4.9.2 IS5 K== 39



493 TSt ProCEAUIE ..o n s 40

494 Performance Criteria ... s e e nmnnes 42
4.10 Transient exposure to stationary low-frequency electromagnetic field sources in the
frequency range 16,6 Hz to 167 KHz ..........cccconrmiiiinimir s 43
5 Testing above frequency of 3 000 MHz ..o s 43
6 Protection of devices from EM fields encountered in a therapeutic environment ............... 43
6.1 Protection of the device from damage caused by high-frequency surgical exposure ........ 43
6.1.1 General reqUIrEMENTES .......coociccciieiiiriri s csccserr e e s ss s ssss e e e e e s s s s s s s s sn e e e e s sa s s s smnnneeeeesasssssnenenenesnnsen 43
6.1.2 Pacemakers and CRT-P d@VICES .....cccccciiiiiiiiiiimiiiiiirccmrres s sssmsn s s s s s s ssms e e s s s sammn s s e s sensssmmnnns 44
6.1.3 ICDs and CRT=D deVICES ... s e e s e e e e s 44
6.2 Protection of the device from damage caused by external defibrillators ............cccccerinnnenn. 45
6.2.1 General reqUIrEMENTS ... e e e e e e s e e e e e e e annnaan 45
6.2.2 Pacemakers and CRT-P deVICES .......cccccuriiiceimriicirrrrccee s rssmr e e e ms e e 45
6.2.3 ICDS and CRT-D AEVICES ......ccccerrrrrmrrrrrramrrrrsssmrerssssmsesssssmsesssssssesssssnseessssansessssansessnsansessesnsessasanes 48
7 Additional accompanying documentation ...........ccccciiiiicciserni s ———— 49
71 Disclosure of permanently programmable sensitivity settings .........cccccciiiiccciicerinnncccccceeens 49
7.2 Descriptions of reversion MoOdes .........cccccceiiiiiiicissmrrrrinissscssesr e s sssne e s mnn e s e e e ssssssnmnens 49
7.3 Known potential hazardous behaviour ... 49
7.4 Minimum separation distance from hand-held transmitters ...........ccccoiiiiciiniiicccicniccee 49
Annex A (informative) Rationale ... ————————— 50
Annex B (informative) Rationale for test frequency ranges ........ccccciviciiinnin 63
Annex C (informative) Code for describing modes of implantable generators ..........ccccccoevirriciceriicnns 64
Annex D (normative) INnterface CIrCUILS .......cccccciiiiiicciismiiiii e ssse e ssse e e e s s sanme e e e e e s n s nnn 66
Annex E (informative) Selection of capacitor CX ........ccccciiiimiiiiin 7
Annex F (normative) Calibration of the injection network (Figure D.5) .........cccoeiiiiiiicniiiiinninene s 74
Annex G (normative) TOrso SiMUIAtor ... ——— 76
Annex H (normative) Dipole @anteNNAS ..........cccceriieeciriressrerrscsrerssssresssssse e ssssneessssneessssameessssnsessssnsessnsnes 80
Annex | (normative) Pacemaker/ICD programming Settings ........ccccovreecerircecerircsseesrcsee s 82
Annex J (normative) Simulated cardiac Signal .........ccccciiiiiiccciceiir e 84
Annex K (normative) Calculation of net power into dipole antenna ..........ccccoiriiiiiicic e 85
Annex L (informative) Loop area calculations ..o 920

Annex M (informative) Correlation between levels of test voltages used in this document and
strengths of radiated fields ... ——————— 96

Annex N (informative) Connections to DUTs having ports with more than two electrode
Lo 0 4 T 2 T 104

Annex O (informative) Example method for evaluation of transient and permanent malfunction of a
CIED due to temporary exposure to low frequency (<167 kHz) electromagnetic fields .... 127

=71 o 170 o - o 1 /N 132



		2026-04-20T01:13:54+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




