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Abstract:  This technical information report (TIR) provides the details of how to correctly build, calibrate, and
use the CMR test circuit specified in ECG performance standards. It also preserves the history, 
rationale, and performance requirements of the test method, as included in ANSI/AAMI EC13:2002, 
Cardiac monitors, heart rate meters, and alarms, which was revised by the adoption and finalization 
of ANSI/AAMI/IEC 60601-2-27:2011, Medical electrical equipment - Part 2-27: Particular 
requirements for the basic safety and essential performance of electrocardiographic monitoring 
equipment.  
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AAMI Technical Information Report 

A technical information report (TIR) is a publication of the Association for the Advancement of Medical 
Instrumentation (AAMI) Standards Board that addresses a particular aspect of medical technology. 

Although the material presented in a TIR may need further evaluation by experts, releasing the information is 
valuable because the industry and the professions have an immediate need for it. 

A TIR differs markedly from a standard or recommended practice, and readers should understand the differences 
between these documents. 

Standards and recommended practices are subject to a formal process of committee approval, public review, and 
resolution of all comments. This process of consensus is supervised by the AAMI Standards Board and, in the case 
of American National Standards, by the American National Standards Institute. 

A TIR is not subject to the same formal approval process as a standard. However, a TIR is approved for distribution 
by a technical committee and the AAMI Standards Board.  

Another difference is that, although both standards and TIRs are periodically reviewed, a standard must be acted 
on—reaffirmed, revised, or withdrawn—and the action formally approved usually every five years but at least every 
10 years. For a TIR, AAMI consults with a technical committee about five years after the publication date (and 
periodically thereafter) for guidance on whether the document is still useful—that is, to check that the information is 
relevant or of historical value. If the information is not useful, the TIR is removed from circulation. 

A TIR may be developed because it is more responsive to underlying safety or performance issues than a standard 
or recommended practice, or because achieving consensus is extremely difficult or unlikely. Unlike a standard, a TIR 
permits the inclusion of differing viewpoints on technical issues. 

CAUTION NOTICE: This AAMI TIR may be revised or withdrawn at any time. Because it addresses a rapidly 
evolving field or technology, readers are cautioned to ensure that they have also considered information that may be 
more recent than this document. 

All 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. 

Comments on this technical information report are invited and should be sent to AAMI, Attn: Standards 
Department, 901 N. Glebe Road, Suite 300, Arlington, VA 22203. 
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Committee representation 

Association for the Advancement of Medical Instrumentation 

Electrocardiograph (ECG) Committee 

This technical information report was developed by the ECG Committee of the Association for the Advancement of 
Medical Instrumentation. Committee approval of the standard does not necessarily imply that all committee members 
voted for its approval. 

At the time this document was published, the AAMI Electrocardiograph Committee had the following members: 

Cochairs: Richard A. Sunderland, Welch Allyn, Inc. 
Ahmet Turkmen, BS MS PhD, University of Wisconsin-Stout 
Brian J. Young, GE Healthcare 

Members: Robert William Bain, CBET, Baltimore Medical Engineers & Technician Society 
Scott Coggins, Covidien 
Prakash C. Deedwania, MD, The VA Medical Center 
Laura Dhatt, Physio-Control 
Sreeram Dhurjaty, Dhurjaty Electronics Consulting LLC 
Greg Downs, Spacelabs Medical Inc. 
Mike Jaffe, Cardiorespiratory Consulting LLC 
Janice M. Jenkins, PhD, University of Michigan College of Engineering 
Carolyn Lall, Draeger Medical Systems Inc. 
Walter G. Lloyd, Childrens Hospital Boston  
Peter W. Macfarlane, Royal Infirmary 
Luis A. Melendez, Partners Healthcare 
George Moody, Massachusetts Institute of Technology 
Cadathur Rajagopalan, PhD, SMIEEE, Mindray DS USA Inc. 
Linda Ricci, FDA/CDRH 
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Jonathan Steinberg, MD, St Lukes Roosevelt Hospital Center  
John J. Wang, Philips Electronics North America  
Jim Welch, Sotera Wireless Inc. 
Jeffrey Wiser, 3M Healthcare 
Ted Yantsides, Conmed Corp. 

Alternates: Mark J. Callahan, Covidien 
Kejian Chen, 3M Healthcare 
Yu Chen, PhD, Draeger Medical Systems Inc. 
Steve Duke, Physio-Control 
Ruth Durie, Spacelabs Mecical Inc. 
Richard Gregg, Philips Electronics North America 
Charles S. Ho, PhD, FDA/CDRH 
Shen Luo, PhD, Mindray Medical 
Serkan Sezer, Schiller AG 

NOTE—Participation by federal agency representatives in the development of this standard does not constitute 
endorsement by the federal government or any of its agencies. 
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Foreword 

The AAMI ECG Committee recently adopted and finalized ANSI/AAMI/IEC 60601-2-27:2011, Medical electrical 
equipment - Part 2-27: Particular requirements for the basic safety and essential performance of electrocardiographic 
monitoring equipment, which replaced ANSI/AAMI EC13:2002, Cardiac monitors, heart rate meters, and alarms. In so 
doing, the ECG Committee members discovered that there are some sections in the EC13 standard which are not 
present in ANSI/AAMI/IEC 60601-2-27:2011. After much discussion, the committee members decided to preserve the 
“Common mode rejection” section from the EC13 standard as an AAMI technical information report (TIR). It is hoped 
that this TIR will be sent to IEC so that this section may be included in the future 60601-2-27 or stand alone as an 
IEC technical report (TR). 

The AAMI ECG Committee develops the U.S. position and votes on ECG-related standards under the purview of 
the the U.S. technical advisory group (TAG) for IEC/SC 62D, administered by the Association for the 
Advancement of Medical Instrumentation (AAMI) on behalf of the American National Standards Institute (ANSI). 
The United States made considerable contributions to the ECG-related standards. 

AAMI TIR60:2014, Common mode rejection for ECG monitoring, is intended to provide guidance on a particular 
subject matter relating to the ECG monitors. 
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AAMI Technical Information Report AAMI TIR60:2014/(R)2019 

Common mode rejection for ECG monitoring 

1 Scope 
This technical information report (TIR) provides the details of how to correctly build, calibrate, and use the CMR test 
circuit specified in ECG performance standards. It also preserves the history, rationale, and performance 
requirements of the test method. 

2 Background 

This TIR was created principally to preserve what was formerly Annex C of ANSI/AAMI EC13:2002 before this 
standard was replaced and harmonized into ANSI/AAMI/ IEC 60601-2-27:2011 without this information included. It 
has also been created to preserve the rationale and historical background for minimum CMR performance 
requirements, to offer references on the range of CMR observed in the past, and to discuss why this fixture 
appropriately models the conditions encountered in clinical practice – none of which are preserved in the newer 
international ECG performance standards.  

Many U.S. and international ECG performance standards specify the use of a CMR fixture of this design and include 
the same minimum device CMR performance, but offer little guidance for properly building, calibrating, and using this 
CMR fixture. This TIR fills that gap.  

3 Applicability and use 

This TIR can be used with ANSI/AAMI/IEC 60601-2-25, ANSI/AAMI/IEC 60601-2-27, ANSI/AAMI/IEC 60601-2-47, 
and any other ECG standards that require performing a CMR test. 

4 Common mode rejection requirement 
The cardiac monitor shall have the capability of rejecting line frequency signal mode interfering voltages as 
encountered on the surface of the body. A line frequency signal, with 10 V rms source and a 200 picofarad (pF) 
source capacitance, applied from power ground to all patient electrode connections connected to a common node 
and with a parallel combination of a 51 kilohm resistor and 47 nF capacitor imbalance impedance in series with each 
patient lead, including the RL or green lead, if supplied, shall not produce an output signal exceeding 1 mV peak-to-
valley (p-v) referred-to-input (RTI) over a 60 second period. The test shall be done while any line frequency notch 
filter (if provided) is turned off, even if it requires special software or a special method of accessing the control over 
that filter. This requirement shall be met with sequential shorting of the series-impedance-simulating lead imbalance 
in each active lead and with a +/- 300 mV dc offset potential placed in series with any patient electrode connection. 
The manufacturer's recommended patient cable shall be used for verification testing. 

NOTE—IEC ECG standards differ from their former ANSI/AAMI ECG counterparts by defining this testing to be done with the 51 
kilohm/47 nF series-impedance-simulating lead imbalance in all but one of the active leads being shorted while one of switches S1 – 
Sn at a time is sequentially opened. Although this different test method gives different performance during individual CMR tests, the 
worst case performance of the group of all CMR tests is virtually the same with either test method. 

NOTE—In conducting a test to verify this capability, undesirable stray and leakage capacitance may result from shielding 
components and from patient cable capacitances when the cable is connected to the voltage source. The test method takes these 
capacitances into consideration.  
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