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The Objectives and Uses of AAMI Standards and

Recommended Practices

It is most important that the objectives and potential uses of an AAMI
product standard or recommended practice are clearly understood.
The objectives of AAMI's technical development program derive
from AAMI's overal mission: the advancement of medica
instrumentation. Essential to such advancement are (1) a continued
increase in the safe and effective application of current technologies
to patient care, and (2) the encouragement of new technologies. It is
AAMI's view that standards and recommended practices can
contribute  significantly to the advancement of medica
instrumentation, provided that they are drafted with attention to these
objectives and provided that arbitrary and restrictive uses are avoided.

A voluntary standard for a medical device recommends to the
manufacturer the information that should be provided with or on the
product, basic safety and performance criteria that should be con-
sidered in qualifying the device for clinical use, and the measurement
techniques that can be used to determine whether the device conforms
with the safety and performance criteria and/or to compare the per-
formance characteristics of different products. Some standards em-
phasize the information that should be provided with the device,
including performance characteristics, instructions for use, warnings
and precautions, and other data considered important in ensuring the
safe and effective use of the device in the clinicals ‘environments
Recommending the disclosure of performance characteristics often
necessitates the development of specialized test methods to facilitate
uniformity in reporting; reaching consensus on these tests:ccan
represent a considerable part of committee work. When a drafting
committee determines that clinical concerns warrant the establishment
of minimum safety and performance criteria, referee tests must be
provided and the reasons for establishing the criteria must be
documented in the rationale.

A recommended practice provides guidelines for the use, care,
and/or processing of a medical device or system. A recommended
practice does not address device performance per se, but rather
procedures and practices that will help ensure that a device is used
safely and effectively and that its performance will be maintained.

Although a device standard is primarily directed to the manufac-
turer, it may also be of value to the potentia purchaser or user of the
device as a frame of reference for device evaluation. Similarly, even
though a recommended practice is usually oriented towards health
care professiondls, it may be useful to the manufacturer in better
understanding the environment in which a medical device will be
used. Also, some recommended practices, while not addressing device
performance criteria, provide guidelines to industrial personnel on
such subjects as sterilization processing, methods of collecting data to
establish safety and efficacy, human engineering, and other
processing or evaluation techniques; such guidelines may be useful to
health care professionalsin understanding industria practices.

In determining whether an AAMI standard or recommended
practice is relevant to the specific needs of a potential user of the
document, several important concepts must be recognized:

All AAMI standards and recommended practices are voluntary
(unless, of course, they are adopted by government regulatory or
procurement authorities). The application of a standard or recom-
mended practice is solely within the discretion and professional
judgment of the user of the document.

Each AAMI standard or recommended practice reflects the
collective expertise of a committee of health care professionals and
industrial representatives, whose work has been reviewed nationally
(and sometimes internationaly). As such, the consensus
recommendations embodied in a standard or recommended practice
are intended to respond to clinical needs and, ultimately, to help
ensure patient safety. A standard or recommended practice is limited,
however, in the sense that it responds generally to perceived risks and
conditions that may not aways be relevant to specific situations. A
standard or recommended practice is an important reference in
responsible decision-making, but it should never replace responsible
decision-making.

Despite periodic review and revision (at least once every five
years), a standard or recommended practice is necessarily a static
document applied to a dynamic technology. Therefore, a standards
user must carefully review the reasons why the document was
initially developed and the specific rationale for each of its
provisions. This review will reveal whether the document remains
relevant to the specific needs of the user.

Particular care should be taken in applying a product standard to
existing devices and equipment, and in applying a recommended
practiceutonieurrent procedures and practices. While observed or
potential risks with existing equipment typicaly form the basis for the
safety and performance criteria defined in a standard, professional
judgment must be used in applying these criteria to existing equip-
ent. No single source of information will serve to identify a
particular product as "unsafe”’. A voluntary standard can be used as
one resource, but the ultimate decision as to product safety and
efficacy must take into account the specifics of its utilization and, of
course, cost-benefit considerations. Similarly, a recommended
practice should be analyzed in the context of the specific needs and
resources of the individual ingtitution or firm. Again, the rationale
accompanying each AAMI standard and recommended practice is an
excellent guide to the reasoning and data underlying its provision.

In summary, a standard or recommended practice is truly useful
only when it is used in conjunction with other sources of information
and policy guidance and in the context of professional experience and
judgment.

INTERPRETATIONS OF AAMI STANDARDS
AND RECOMMENDED PRACTICES

Requests for interpretations of AAMI standards and recommended
practices must be made in writing, to the Manager for Technical
Development. An officia interpretation must be approved by letter
ballot of the originating committee and subsequently reviewed and
approved by the AAMI Standards Board. The interpretation will
become officia and representation of the Association only upon
exhaustion of any appeals and upon publication of notice of interpre-
tation in the "Standards Monitor" section of the AAMI News. The
Association for the Advancement of Medica Instrumentation
disclaims responsibility for any characterization or explanation of a
standard or recommended practice which has not been devel oped and
communicated in accordance with this procedure and which is not
published, by appropriate notice, as an official interpretation in the
AAMI News.



American National Standard ANSI/AAMI/IEC 60601-1-2:2007

(Combined revision of
ANSI/AAMI/IEC 60601-1-2:2001 &
ANSI/AAMI/IEC 60601-1-2:2001/Amendment 1:2004)

Medical electrical equipment — Part 1-2:
General requirements for basic safety
and essential performance —

Collateral standard:

Electromagnetic compatibility —
Requirements and tests

Approved 15 May 2007 by
Association for the Advancement of Medical Instrumentation

Approved 17 May 2007 by
American National Standards Institute, Inc.

Abstract: Specifies requirements and tests for electromagnetic compatibility of equipment and/or systems

and serves as the basis of electromagnetic compatibility requirements and tests in Particular
Standards.

Keywo rds: EMC, electromedical device, electromagnetic interference, medical electrical equipment



AAMI Standard

This Association for the Advancement of Medical Instrumentation (AAMI) standard implies a consensus of those
substantially concerned with its scope and provisions. The existence of an AAMI standard does not in any respect
preclude anyone, whether they have approved the standard or not, from manufacturing, marketing, purchasing, or
using products, processes, or procedures not conforming to the standard. AAMI standards are subject to periodic
review, and users are cautioned to obtain the latest editions.

CAUTION NOTICE: This AAMI standard may be revised or withdrawn at any time. AAMI procedures require that
action be taken to reaffirm, revise, or withdraw this standard no later than five years from the date of publication.
Interested parties may obtain current information on all AAMI standards by calling or writing AAMI.

All AAMI standards, recommended practices, technical information reports, and other types of technical documents
developed by AAMI are voluntary, and their application is solely within the discretion and professional judgment of the
user of the document. Occasionally, voluntary technical documents are adopted by government regulatory agencies
or procurement authorities, in which case the adopting agency is responsible for enforcement of its rules and
regulations.

Published by

Association for the Advancement of Medical Instrumentation
1110 N Glebe Road, Suite 220
Arlington, VA 22201-4795

© 2007 by the Association for the Advancement of Medical Instrumentation
All Rights Reserved

This publication is subject to copyright claims of IEC, ANSI, and AAMI. No part of this publication may be reproduced
or distributed in any form, including an electronic retrieval system, without the prior written permission of AAMI. All
requests pertaining to this draft should be submitted to AAMI. It is illegal under federal law (17 U.S.C. § 101, et seq.)
to make copies of all or any part of this document (whether internally or externally) without the prior written
permission of the Association for the Advancement of Medical Instrumentation. Violators risk legal action, including
civil and criminal penalties, and damages of $100,000 per offense. For permission regarding the use of all or any part
of this document, contact AAMI, 1110 N. Glebe Road, Suite 220, Arlington, VA 22201-4795. Phone: (703) 525-4890;
Fax: (703) 525-1067.

Printed in the United States of America

ISBN 1-57020-287-7



CONTENTS

Glossary of equivalent StaNAIAS............uuuiiiiiiiie e e e e e e e e s s e e e e e e ann Vi
COMMILEEE FEPIESENTALION ... . .eteiie ittt ettt ettt e sttt s st e e s e bt e e e aab b et e e esbeeeeanbbeeeeannreas viii
Background of AAMI adoption of IEC 60601-1-2:2007..........uuutiiiiaiiiiiiiiiieeea e e e aibiieeeea e e s s seerrseeeeaaaeeeaans iX
FOREWORD ....coiittiie ettt ettt et e e ettt e e e ettt e e e ettt e e e ettt e e e e s beeeeeanbeeaeeanbaeeeeantbeeeeansbeeansbeeeeansbeneeannes X
INTRODUGTION . ....ciiiiitititet ettt e et e e a4 e s b et et e e e s e s sk s b e ee et e e e e s e as s b b e e et e teeesaannnbeneeeesasnnnreneeeas Xiii
1 Scope, object, and related StaNUArdS ...........eeeiiieeiiii e 1
I S Yoo ] o[ P P P PP PP PTPPPTTTP 1
02 © T o] 1= 1
1.3 Related StANUAIUS. .......cveiie i et e e e e e e et e e e arreeeaas 1
NOIMEALIVE FEIEIBNCES. .. eiiii ettt e et e e e e s e e st e e e e e e s e e santbeeeeeaeeenseaaeeeeeas 2
Terms and AefiNITIONS. .....coo et e e e e e e st e e e e e e s e aaab e e e e e e e e snnbbeaeeeaans 3
(CT=T =T e | (= To (U1 =10 T=T o] £ USRS UPERR 6
4.1 General requirements for ELECTROMAGNETIC COMPATIBILITY of ME EQUIPMENT and
ME SYSTEMS ...ieiiiiiiinieeeeeeeennnineeeeee de bbbkt e e e ettt e e e e e et et e s e e e e e e e ee b e e e e e e eeerana e as 6
4.2  * SINGLE FAULT CONDITION fOr ME EQUIPIMENT ...t tteeieitteeeeee s e s et e e e seta s e s esaaeesssasesssanssssannssesees 7
5 Identification, marking and dOCUMENTS .........ouuuiiiiiieee et e e e e e e e e e e e e s e e nnnbeeeeeeeeeenns 7
5.1 Marking on the outsideof-ME-EQUIPMENT OFME EQUIPMENTIPANMS .......uvviiiieeaeiiiiiieeeae e e 7
5.2 ACCOMPANYING DOCUMENTS ... tttteitettttittttteeysites et ettt ettt eeeeeaeeeeeseseseessesesesssesesesesesssnsesnsesssnsnnes 8
6  ELECTROMAGNETIC COMPATIBILITY ........ 0 o 29
6.1 EMISSIONS .oeiieeiiiuiitttettt e e e s e sttt et e e e s e et e e e e e s e b e b e et e e e e e e e R b e et e e e e e e e R R e e e et e e e e e a i n e eeeeeeaeaan 29
5.2 IMMUNITY ititiiiiiiiiii ittt ittt ettt ettt ettt ettt ettt ettt ettt et eeeee e et et et eete e e e e s e s e e se e s s st s 55 kst e et s bs s bs e be ke bebnbnbnbnbnrn 32
Annex A (informative) General guidance and rationNale ............ooocuuiiiiiiiei e a7
Annex B (informative) Guide to marking and labelling requirements for ME EQUIPMENT and
IMIE SYSTEMS ...uutttutttunninitsssssse s e e e e e e 74
Annex C (informative) Example completion of Table 1 through Table 8 ..........ccccccov i, 77
Annex D (informative) Guidance in classification according to CISPR 11.........ccccccoiiiiiiiiiiiiieiiinieeeenns 89
Annex E (informative) Guidance in the application of IEC 60601-1-2 to particular standards .............. 92
Annex F (informative) ELECTROMAGNETIC ENVIRONMENTS ...ceiieeiiiiiutirreeeeeeeiisuntneeeeseesssnsssssssseesssssnnsnsenes 95

Annex G (informative) Guidance for determining if electrical equipment that is not ME EQUIPMENT
and that is used in an ME SYSTEM is exempt from the EMC testing requirements of this collateral

5] = 1[0 F= 1 o SRR 96
Annex H (informative) Mapping between the elements of the second edition of IEC 60601-1-2 as

amended and IEC 60601-1-2:2007.........uuettiaaaiiiiitieieeeaaaaaaaatareeeaaaaaaaabrereeeaaaaasaanbebeeeeaaesesaassseseeeesaaan 98
23] 0] [ToTo [ir=1 o] ) VNSRS 106
Index of defined terms used in this collateral standard.............occevieiiiiiieiiii e 107
Figure 1 — Instructions for completing Table 1 for CISPR 11 ME EQUIPMENT and ME SYSTEMS.............. 12
Figure 2 — Instructions for completing Table 1 for CISPR 14 and CISPR 15 ME EQUIPMENT................. 13

Figure 3 — Instructions for completing TabIE 2........coovi oo e e enenes 16



Figure 4 — Instructions for completing Table 3 and Table 5 for LIFE-SUPPORTING ME EQUIPMENT and

IME SYSTEMS . eiiiiuittttteete e et e sssite ettt e e e s e ass b e e et e e e e a4 e aas s b e e et e e e e e 4o a R R e ee et e e e e e 44 n R R R Re e e e e e e e e e R R R Ee e e e e e e e e e nnnneeeeeeaanrne 22
Figure 5 — Instructions for completing Table 4 and Table 6 for ME EQUIPMENT and ME SYSTEMS that

AT NOL LIFE-SUPPORTING ....itititiete e te i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaans 23
Figure A.1 — Example of cable arrangement for radiated IMMUNITY teSt..........ccccviviieeeiiiiiiiiiieee e 72
Figure A.2 — Examples showing maximum dimension for ME EQUIPMENT with one and with two

(o= 1 o] L= PRSPPI 73
Figure G.1 — Procedure for determining if electrical equipment that is not ME EQUIPMENT and that is
used in an ME SYSTEM is exempt from the EMC testing requirements of this collateral standard ......... 97

Table 1 — Guidance and MANUFACTURER'’S declaration — ELECTROMAGNETIC EMISSIONS — for all
ME EQUIPMENT @NU ME SYSTEMS...uuuuuuuuuuuuuuuunnnnnnnnnnnnnnnnnnnnnsnnnsnnaiaiaiaiaiaseiesssssesesssssssssssssessseesseseeenns 11

Table 2 — Guidance and MANUFACTURER’S declaration — electromagnetic IMMUNITY — for all
ME EQUIPMENT GNO ME SYSTEMS.....iiitutiiietueieiettaeeestaeesstasesssasesstassessas s stsssetstasssesnstesssnssssssaseerstsseeses 15

Table 3 — Guidance and MANUFACTURER'S declaration — electromagnetic IMMUNITY — for LIFE-
SUPPORTING ME EQUIPMENT @NC0 ME SYSTEMS ....eeutteiuteeiteresteeasseeessenesssseesseeansesesssesessseesssessssenesssesaneeens 18

Table 4 — Guidance and MANUFACTURER'’S declaration.— electromagnetic IMMUNITY — for
ME EQUIPMENT and ME SYSTEMS that are NOt LIFE=SUPRPORTING .......uererurereruerasireesteeesreeanseeesseeesssnessnseeans 19

Table 5 — Recommended separation distances between portable and mobile RF communications
equipment and the ME EQUIPMENT Qfr ME SYSTEM — for, LIFE-SUPPORTING ME EQUIPMENT and
ME SYSTEMS ..couviirnrirniienneennnenen... 080024 10 2ll0w PofeNtial pUrehasers 10.6valUa18 08 SOMENLO I8, . vuv s iie i i e et ere s err s eenenens 20

Table 6 — Recommended separation distances between portable and mobile RF communications
equipment and the ME EQUIPMENT or ME SYSTEMA4\for ME EQUIPMENT and ME SYSTEMS that are not
[ S = =T 2 1N PSSR 21

Table 7 — Guidance and MANUFACTURER'’S declaration — electromagnetic IMMUNITY — for LIFE-
SUPPORTING ME EQUIPMENT and ME SYSTEMS that are specified for use only in a shielded location....... 27

Table 8 — Guidance and MANUFACTURER'S declaration — electromagnetic IMMUNITY — for
ME EQUIPMENT and ME SYSTEMS that are not LIFE-SUPPORTING and are specified for use only in a

L] a1 (o [=To [ To o= o o KU PR PRP 28
Table 9 — Modulation frequency, PHYSIOLOGICAL SIMULATION FREQUENCY, and OPERATING

L =L U | = NP 36
Table 10 — IMMUNITY TEST LEVELS fOr VOItAge diPS ... ..veeiieiiiaieiiiieieee et 44
Table 11 — IMMUNITY TEST LEVEL for voltage interruption..........ccccvvieiere i 44
Table B.1 — Marking on the outside of ME EQUIPMENT, ME SYSTEMS, Or their parts........ccccccceevvvvivvennnnn. 74
Table B.2 — ACCOMPANYING DOCUMENTS, INSTIUCLIONS TOr USE....uuuiiiiiiiiiiiiiiee e eeaaae 75
Table B.3 — ACCOMPANYING DOCUMENTS, technical deSCrPiON ...........cooiiiiiiiiiiiieaiiiiiieee e 76
Table C.1 — Example (1) of completed Table 1 ..........c.ooveiriiiiiiiiee e 77
Table C.2 — Example (2) of completed Table 1 ...........oooeiiieiiiiiee e 78
Table C.3 — Example (3) of completed Table 1 ...........ooiiiiiiii e 79
Table C.4 — Example of completed Table 2.........oo i 80
Table C.5 — Example (1) test, IMMUNITY, @Nd COMPLIANCE LEVELS ...uvvtveeeiiiiiiirereeeeesesinrnsneeeeeessesnnssnnenes 81
Table C.6 — Example of completed Table 3.........ooo i 82
Table C.7 — Example of completed Table 5.........cooiii e 83

Table C.8 — Example of completed Table 4.........oo i 84



Table C.9 — Example of completed Table B..........coceeiiiiiiiie e 85

Table C.10 — Example (2) test, IMMUNITY, 8aNd COMPLIANCE LEVELS .....cccovuiteeiriiieeeeniireeeenireeesseneee s 85
Table C.11 — Example of completed Table 7........oo e 86
Table C.12 — Example (3) test, IMMUNITY, @nd COMPLIANCE LEVELS ....ccceuivuteeiiiieeeesnineeessteeeessseeeessnnes 87
Table C.13 — Example of completed Table 8..........cooeiiiiiiiie e 88
Table F.1 — ELECTROMAGNETIC ENVIRONMENTS ..ceieeiitiuttetteeteeesssantenneereeesssasnsnsseeeseessssnnsssssneeesesssanssssees 95

Table H.1 — Mapping between the elements of the eecond edition of IEC 60601-1-2 as amended
AN TEC B0B60L-1-2:2007 .....eeeueeeiteeeiuteeatee e sttt e ateeeaiseeabeeasabeeasbeeaabeeeabeeeasseeanbeeaabbeaabeeeasseesbesasbeeassneaans 98



Glossary of equivalent standards

International Standards adopted in the United States may include normative references to other
International Standards. For each International Standard that has been adopted by AAMI (and ANSI), the
table below gives the corresponding U.S. designation and level of equivalency to the International
Standard. NOTE: Documents are sorted by international designation.

Other normatively referenced International Standards may be under consideration for U.S. adoption by
AAMI; therefore, this list should not be considered exhaustive.

International designation

U.S. designation

Equivalency

IEC 60601-1:2005

ANSI/AAMI ES60601-1:2005

Major technical variations

IEC 60601-1-2:2007

ANSI/AAMI/IEC 60601-1-2:2007

Identical

IEC 60601-2-2:2006

ANSI/AAMI/IEC 60601-2-2:2006

Identical

IEC 60601-2-4:2002

ANSI/AAMI DF80:2003

Major technical variations

IEC 60601-2-19:1990 and
Amendment 1:1996

ANSI/AAMI 1136:2004

Major technical variations

IEC 60601-2-20:1990 and
Amendment 1:1996

ANSI/AAMI A151:2004

Major technical variations

IEC 60601-2-21:1994 and
Amendment 1:1996

ANSI/AAMI/IEC 60601-2-21 and
Amendment 1:2000 (consolidated texts)

Identical

IEC 60601-2-24:1998

ANSIAAMI=1D26:2004

Major technical variations

IEC 60601-2-50:2001 ANSI/AAMI/IEC 60601-2-50:2006 Identical
IEC/TR 60878:2003 ANSI/AAMIAEC-TIR60878:2003 Identical
IEC/TR 62296:2003 ANSI/AAMI/IEC TIR62296:2003 Identical
IEC 62304:2006 ANSI/AAMI/IEC 62304:2006 Identical
IEC/TR 62348:2006 ANSI/AAMI/IEC TIR62348:2006 Identical
ISO 5840:2005 ANSI/AAMI/ISO 5840:2005 Identical
ISO 7198:1998 ANSI/AAMI/ISO 7198:1998/2001/(R)2004 Identical
ISO 7199:1996 ANSI/AAMI/ISO 7199:1996/(R)2002 Identical

ISO 8637:2004

ANSI/AAMI RD16:2007

Major technical variations

ISO 8638:2004

ANSI/AAMI RD17:2007

Major technical variations

ISO 10993-1:2003 ANSI/AAMI/ISO 10993-1:2003 Identical
ISO 10993-2:2006 ANSI/AAMI/ISO 10993-2:2006 Identical
ISO 10993-3:2003 ANSI/AAMI/ISO 10993-3:2003 Identical
ISO 10993-4:2002 and Amendment | ANSI/AAMI/ISO 10993-4:2002 and Identical
1:2006 Amendment 1:2006

ISO 10993-5:1999 ANSI/AAMI/ISO 10993-5:1999 Identical
ISO 10993-6:2007 ANSI/AAMI/ISO 10993-6:2007 Identical
ISO 10993-7:1995 ANSI/AAMI/ISO 10993-7:1995/(R)2001 Identical
ISO 10993-9:1999 ANSI/AAMI/ISO 10993-9:1999/(R)2005 Identical

ISO 10993-10:2002 and Amendment

1:2006

ANSI/AAMI BE78:2002
ANSI/AAMI BE78:2002/A1:2006

Minor technical variations
Identical

ISO 10993-11:2006 ANSI/AAMI/ISO 10993-11:2006 Identical
ISO 10993-12:2002 ANSI/AAMI/ISO 10993-12:2002 Identical
ISO 10993-13:1998 ANSI/AAMI/ISO 10993-13:1999/(R)2004 Identical
ISO 10993-14:2001 ANSI/AAMI/ISO 10993-14:2001/(R)2006 Identical
ISO 10993-15:2000 ANSI/AAMI/ISO 10993-15:2000/(R)2006 Identical

Vi
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International designation

U.S. designation

Equivalency

ISO 10993-16:1997

ANSI/AAMI/ISO 10993-16:1997/(R)2003

Identical

ISO 10993-17:2002

ANSI/AAMI/ISO 10993-17:2002

Identical

ISO 10993-18:2005

ANSI/AAMI BE83:2006

Major technical variations

ISO/TS 10993-19:2006 ANSI/AAMI/ISO TIR10993-19:2006 Identical
ISO/TS 10993-20:2006 ANSI/AAMI/ISO TIR10993-20:2006 Identical
ISO 11135:1994 ANSI/AAMI/ISO 11135:1994 Identical
ISO 11137-1:2006 ANSI/AAMI/ISO 11137-1:2006 Identical
ISO 11137-2:2006 (2006-08-01 ANSI/AAMI/ISO 11137-2:2006 Identical
corrected version)

ISO 11137-3:2006 ANSI/AAMI/ISO 11137-3:2006 Identical
ISO 11138-1: 2006 ANSI/AAMI/ISO 11138-1:2006 Identical
ISO 11138-2: 2006 ANSI/AAMI/ISO 11138-2:2006 Identical
ISO 11138-3: 2006 ANSI/AAMI/ISO 11138-3:2006 Identical
ISO 11138-4: 2006 ANSI/AAMI/ISO 11138-4:2006 Identical
ISO 11138-5: 2006 ANSI/AAMI/ISO 11138-5:2006 Identical
ISO/TS 11139:2006 ANSI/AAMI/ISO 11139:2006 Identical
ISO 11140-1:2005 ANSI/AAMINSO 11240-1:2005 Identical
ISO 11140-3:2007 ANSI/AAMI/ISO 11140-3:2007 Identical
ISO 11140-4:2007 ANSI/AAMI/ISO 11140-4:2007 Identical
ISO 11140-5:2007 ANSHAAMI/S0r11:140-5:2007 Identical
ISO 11607-1:2006 ANSI/AAMI/ISO 11607-1:2006 Identical
ISO 11607-2:2006 ANSI/AAMINSO:11607+2:2006 Identical
ISO 11737-1: 2006 ANSI/AAMI/ISO 11737-1:2006 Identical
ISO 11737-2:1998 ANSI/AAMI/ISO 11737-2:1998 Identical
ISO 11737-3:2004 ANSI/AAMI/ISO 11737-3:2004 Identical
ISO 13485:2003 ANSI/AAMI/ISO 13485:2003 Identical
ISO 14155-1:2003 ANSI/AAMI/ISO 14155-1:2003 Identical
ISO 14155-2:2003 ANSI/AAMI/ISO 14155-2:2003 Identical
ISO 14160:1998 ANSI/AAMI/ISO 14160:1998 Identical
ISO 14161:2000 ANSI/AAMI/ISO 14161:2000 Identical
ISO 14937:2000 ANSI/AAMI/ISO 14937:2000 Identical
ISO/TR 14969:2004 ANSI/AAMI/ISO TIR14969:2004 Identical
ISO 14971:2007 ANSI/AAMI/ISO 14971:2007 Identical
ISO 15223-1:2007 ANSI/AAMI/ISO 15223-1:2007 Identical
ISO 15225:2000 and A1:2004 ANSI/AAMI/ISO 15225:2000/(R)2006 and Identical

A1:2004/(R)2006

ISO 15674:2001 ANSI/AAMI/ISO 15674:2001 Identical
ISO 15675:2001 ANSI/AAMI/ISO 15675:2001 Identical
ISO 15882:2003 ANSI/AAMI/ISO 15882:2003 Identical
ISO/TR 16142:2006 ANSI/AAMI/ISO TIR16142:2006 Identical

ISO 17664:2004

ANSI/AAMI ST81:2004

Major technical variations

ISO 17665-1:2006

ANSI/AAMI/ISO 17665-1:2006

Identical

A1:2005

ISO 18472:2006 ANSI/AAMI/ISO 18472:2006 Identical
ISO/TS 19218:2005 ANSI/AAMI/ISO 19218:2005 Identical
ISO 25539-1:2003 and A1:2005 ANSI/AAMI/ISO 25539-1:2003 and Identical
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Committee representation
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Background of AAMI adoption of IEC 60601-1-2, Third edition, 2007-04

As indicated in the foreword to the main body of this document (page x), the International Electrotechnical
Commission (IEC) is a worldwide organization for standardization comprising all national electrotechnical committees
(IEC National Committees). The United States is one of the IEC members that took an active role in the development
of this standard.

International Standard IEC 60601-1-2 was developed by Maintenance Team (MT) 23, Electromagnetic Compatibility,
of Subcommittee (SC) 62A, Common aspects of electrical equipment used in medical practice, to provide minimum
safety requirements that will help assure a reasonable level of clinical efficacy and patient safety.

U.S. participation in IEC/SC 62A/MT 23 is organized through the U.S. Technical Advisory Group for IEC/SC 62A,
administered by the Advanced Medical Technology Association (AdvaMed) on behalf of the United States National
Committee. AAMI administers the International Secretariat for IEC/SC 62A on behalf of the United States, and U.S.
experts made a considerable contribution to this standard.

AAMI encourages its committees to harmonize their work with international standards as much as possible. The
AAMI Electromagnetic Compatibility Committee held joint meetings with the U.S. Technical Advisory Group for
IEC/SC 62A to formulate the U.S. position and comments while the document was being developed. This close
collaboration helped gain widespread consensus on the document. As the U.S. Technical Advisory Group for IEC/SC
62A, AdvaMed granted AAMI permission for an identical-adoption of IEC 60601-1-2:2007 (3rd ed.) as a combined
revision of the American National Standard ANSI/AAMINEC. 60601-1-2:2001 and its Amendment, ANSI/AAMI/IEC
60601-1-2:2001/A1:2004.

IEC 60601-1-2 is a collateral standard, t0.|EC_.60601:1, The AAMI adoption, of IEC 60601-1:2005 as an American
National Standard included U.S. ideviations' randizwasassabsequentlyordesignated ANSI/AAMI ES60601-1:2005.
Therefore, ANSI/AAMI/IEC 60601-1-2:2007 is also a collateral standard to ANSI/AAMI ES60601-1:2005.

The concepts incorporated into this standard should not, be considered inflexible or static. This standard, like any
other, must be reviewed and updated periodically to assimilate progressive technological developments. To remain
relevant, it must be modified as technological advances are made and as new data come to light.

Suggestions for improving this standard are invited. Comments and suggested revisions should be sent to Standards
Department, AAMI, 1110 N. Glebe Road, Suite 220, Arlington, VA 22201-4795.

NOTE 1—This background does not contain provisions of the AAMI/IEC standard, Medical electrical equipment — Part 1-2: General
requirements for basic safety and essential performance — Collateral standard: Electromagnetic compatibility — Requirements and
tests (AAMI/IEC 60601-1-2:2007), but it does provide important information about the development and intended use of the
document.

NOTE 2—Beginning with the text on page vii, this American National Standard is identical to IEC 60601-1-2, Third edition, 2007-04.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT —

Part 1-2: General requirements for basic safety
and essential performance —
Collateral standard:
Electromagnetic compatibility — Requirements and tests

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national
electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all
guestions concerning standardization in the electrical and electronic fields. To this end and in addition to other activities, IEC
publishes International Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and
Guides (hereafter referred to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National
Committee interested in the subject dealt with may participate in this preparatory work. International, governmental, and non-
governmental organizations liaising with the IEC also participate rin this preparation. IEC collaborates closely with the
International Organization for Standardization (ISO) in-accordance with conditions determined by agreement between the two
organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international consensus of
opinion on the relevant subjects since'seachictechnicalecommittéecthas representation from all interested IEC National
Committees.

IEC Publications have the form of recommendations for.interpational,use and, are accepted by IEC National Committees in that
sense. While all reasonable efforts are made to ensure that the techmicakcontent of IEC Publications is accurate, IEC cannot be
held responsible for the way in which they are used orforany'misintéfpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications transparently to the
maximum extent possible in their national and regional publications. Any divergence between any IEC Publication and the
corresponding national or regional publication shall be clearly indicated in the latter.

IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any equipment declared to
be in conformity with an IEC Publication.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and members of its
technical committees and IEC National Committees for any personal injury, property damage or other damage of any nature
whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publication, use of, or
reliance upon, this IEC Publication or any other IEC Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is indispensable for
the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent rights. IEC
shall not be held responsible for identifying any or all such patent rights.

International standard IEC 60601-1-2 has been prepared by IEC subcommittee 62A: Common aspects of
electrical equipment used in medical practice, of IEC technical committee 62: Electrical equipment in
medical practice.

This third edition constitutes a collateral standard to IEC 60601-1: Medical electrical equipment — Part 1:
General requirements for safety and essential performance hereafter referred to as the general standard.

This document cancels and replaces the second edition of IEC 60601-1-2, and constitutes a technical
revision.
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This edition of IEC 60601-1-2 was revised to structurally align it with the 2005 edition of IEC 60601-1 and
to implement the decision of IEC subcommittee 62A that the clause numbering structure of collateral
standards written to IEC 60601-1:2005 would adhere to the form specified in ISO/IEC Directives, Part
2:2004. The principle technical changes are in Clause 4, which now recognizes that there is a general
requirement for a risk management process in IEC 60601-1:2005.

The text of this standard is based on the following documents:

FDIS Report on voting

62A/560/FDIS 62A/567/RVD

Full information on the voting for the approval of this standard can be found in the report on voting
indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

In the 60601 series of publications, collateral standards specify general requirements for safety applicable

to:

— asubgroup of MEDICAL ELECTRICAL EQUIPMENT (e.g. radiological equipment); or

— a specific characteristic of all MEDICAL ELECTRICAL EQUIPMENT, not fully addressed in the general
standard (e.g. alarm systems),

In this collateral standard, the following print.types areused:

— requirements and definitions: roman type.
— test specifications: italic type.

— informative material appearing outside of tables, such as notes, examples and references: in smaller type. Normative text of
tables is also in a smaller type.

— TERMS DEFINED IN CLAUSE 3 OF THE GENERAL STANDARD, IN THIS COLLATERAL STANDARD OR AS NOTED:
SMALL CAPITALS.

NOTE Defined terms are not printed in SMALL CAPITALS in Table 1 through Table 8, in the tables in Annex C and in statements
required to appear in the technical description or instructions for use because they are intended for the OPERATOR Or RESPONSIBLE
ORGANIZATION, who may not be familiar with the defined terms of IEC 60601 standards.

In referring to the structure of this standard, the term

“clause” means one of the six numbered divisions within the table of contents, inclusive of all
subdivisions (e.g. Clause 6 includes 6.1, 6.2, etc.);

“subclause” means a numbered subdivision of a clause (e.g. 6.1, 6.2, and 6.2.1 are all subclauses of
Clause 6).

References to clauses within this standard are preceded by the term “Clause” followed by the clause
number. References to subclauses within this standard are by number only.

In this standard, the conjunctive “or” is used as an “inclusive or” so a statement is true if any combination
of the conditions is true.

The verbal forms used in this standard conform to usage described in Annex H of the ISO/IEC Directives,
Part 2. For the purposes of this standard, the auxiliary verb:
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- ‘“shall” means that compliance with a requirement or a test is mandatory for compliance with this
standard,;

- “should” means that compliance with a requirement or a test is recommended but is not mandatory
for compliance with this standard,;

- “may” is used to describe a permissible way to achieve compliance with a requirement or test.

Clauses, subclauses, items, and definitions for which a rationale is provided in informative Annex A are
marked with an asterisk (*).

A list of all parts of the IEC 60601 series, under the general title: Medical electrical equipment, can be
found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until the
maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to
the specific publication. At this date, the publication will be

e reconfirmed;

e withdrawn;

» replaced by a revised edition, or
 amended.
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INTRODUCTION

The need for establishing specific ELECTROMAGNETIC COMPATIBILITY standards for MEDICAL ELECTRICAL
EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS is well recognized.

In particular, the existence of ELECTROMAGNETIC EMISSION standards is essential for the protection of:
— safety services;

— other MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS;

— electrical equipment that is not ME EQUIPMENT (e.g. computers);

— telecommunications (e.g. radio/TV, telephone, radio-navigation).

Of even more importance, the existence of ELECTROMAGNETIC IMMUNITY standards is essential to assure
safety of MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS. ELECTROMAGNETIC
COMPATIBILITY (see Definition 3.4) differs from other aspects of safety covered by IEC 60601-1 because
the electromagnetic phenomena exist, with varying degrees of severity, in the normal use environment of
all MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS and by definition the equipment must
“perform satisfactorily” within its intended environment in order to establish ELECTROMAGNETIC
COMPATIBILITY. This means that the conventional single fault approach to safety is not appropriate for
application to ELECTROMAGNETIC COMPATIBILITY. ' standards. The ELECTROMAGNETIC DISTURBANCE
environment can be compared to ambient temperaiure, humidity, and atmospheric pressure. MEDICAL
ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS may experience environmental conditions within
the expected range at any time, ‘and-for“extended”péeriodscof-time;“As with atmospheric pressure and
humidity, the OPERATOR of the MEDICALELEQTRICALEQUIPMENTIOFMEDICAL ELECTRICAL SYSTEM may not be
aware of ambient levels on a continuous basis..JThe.IMMUNITY, TEST LEVELS specified in this collateral
standard (IEC 60601 TEST LEVELS) representthe’rarfige’found in the general medical use environment.
Therefore, under these conditions, the performance of the MEDICAL ELECTRICAL EQUIPMENT OF MEDICAL
ELECTRICAL SYSTEM would also be expected to be normal.

MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS are used in the practice of medicine
because they provide needed FUNCTIONS. If MEDICAL ELECTRICAL EQUIPMENT Or a MEDICAL ELECTRICAL
SYSTEM does not provide its needed FUNCTION, because of a lack of IMMUNITY to events expected in the
normal use environment, this interferes with the practice of medicine and cannot be considered an
acceptable situation.

This edition recognizes that there is a shared responsibility between MANUFACTURERS, RESPONSIBLE
ORGANIZATIONS, and OPERATORS to ensure that MEDICAL ELECTRICAL EQUIPMENT and MEDICAL
ELECTRICAL SYSTEMS are designed and operated as intended. The MEDICAL ELECTRICAL EQUIPMENT Of
MEDICAL ELECTRICAL SYSTEM MANUFACTURER’S responsibility is to design and manufacture to meet the
requirements of this collateral standard and to disclose information to the RESPONSIBLE ORGANIZATION Or
OPERATOR SO0 that a compatible ELECTROMAGNETIC ENVIRONMENT can be maintained in order that the
MEDICAL ELECTRICAL EQUIPMENT Or MEDICAL ELECTRICAL SYSTEM will perform as intended.
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Because the practice of medicine involves many specialties, there will by necessity be MEDICAL
ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS that are designed to perform a variety of
FUNCTIONS. Some FUNCTIONS involve, for example, measurement of signals from a PATIENT that are of
very low levels when compared to ELECTROMAGNETIC NOISE levels that can be coupled into MEDICAL
ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS during the ELECTROMAGNETIC IMMUNITY testing
specified in this collateral standard. Because of the proven benefits of many such MEDICAL
ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS, this collateral standard allows the IMMUNITY TEST
LEVELS to be lowered, provided there is sufficient justification based on physical, technological, or
physiological limitations. In this case, the MANUFACTURER is required to disclose the levels at which the
MEDICAL ELECTRICAL EQUIPMENT Of MEDICAL ELECTRICAL SYSTEM meets the performance requirements of
this collateral standard and to specify the characteristics of the ELECTROMAGNETIC use environment and
how this environment is established, in which the MEDICAL ELECTRICAL EQUIPMENT Or MEDICAL ELECTRICAL
SYSTEM will perform as intended.

This collateral standard also recognizes that for certain environments, higher IMMUNITY LEVELS may be
required. Research necessary to determine how to identify the environments that may require higher
IMMUNITY LEVELS, as well as what the levels should be, is in progress.

Finally, this collateral standard recognizes that for LIFE-SUPPORTING MEDICAL ELECTRICAL EQUIPMENT and
MEDICAL ELECTRICAL SYSTEMS, higher levels of IMMUNITY /are necessary in order to establish a broader
safety margin, even for use in the general medical use’ environment. Therefore, this collateral standard
specifies additional requirements for LIFE-SUPPORTING MEDICAL ELECTRICAL EQUIPMENT and MEDICAL
ELECTRICAL SYSTEMS.

This collateral standard is based on existing IEC standards prepared by subcommittee 62A, technical
committee 77 (electromagnetic compatibility, between:electrical equipment including networks) and CISPR
(International special committee on radio interferehce):

The ELECTROMAGNETIC COMPATIBILITY requirements specified by this collateral standard are generally
applicable to MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS as defined in 3.63 and
3.64 in the general standard. For certain types of MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL
SYSTEMS, these requirements may need to be modified by the special requirements of a particular
standard. Writers of particular standards are encouraged to refer to Annex E for guidance in the
application of this collateral standard.
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American National Standard ANSI/AAMI/IEC 60601-1-2:2007

Medical electrical equipment — Part 1-2: General
requirements for basic safety and essential
performance — Collateral standard: Electromagnetic
compatibility — Requirements and tests

1 Scope, object, and related standards

1.1 * Scope

This International Standard applies to the BASIC SAFETY and ESSENTIAL PERFORMANCE Of MEDICAL
ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS, hereafter referred to as ME EQUIPMENT and ME
SYSTEMS.

This collateral standard applies t0 EEECTROMAGNETIC'COMPATIBILITYOf ME EQUIPMENT and ME SYSTEMS.

1.2  Object

The object of this collateral standard is to specify general requirements and tests for ELECTROMAGNETIC
COMPATIBILITY of ME EQUIPMENT and ME SYSTEMS. They are in addition to the requirements of the general
standard and serve as the basis for particular standards.

1.3 Related standards
1.3.1 IEC 60601-1

For ME EQUIPMENT and ME SYSTEMS, this collateral standard complements IEC 60601-1.

When referring to IEC 60601-1 or to this collateral standard, either individually or in combination, the
following conventions are used:

— "the general standard" designates IEC 60601-1 alone;
— "this collateral standard" designates IEC 60601-1-2 alone;
— "this standard" designates the combination of the general standard and this collateral standard.

1.3.2 Particular standards

A requirement in a particular standard takes priority over the corresponding requirement in this collateral
standard.
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