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Abstract: Recommendations to protect against harmful effects in human beings exposed to elec-
tromagnetic fields in the frequency range from 3 kHz to 300 GHz are provided in this standard.
These recommendations are intended to apply in controlled environments and for general popula-
tion exposure. These recommendations are not intended to apply to the exposure of patients by or
under the direction of physicians and medical professionals.
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cess, approved by the American National Standards Institute, which brings together volunteers representing varied viewpoints
and interests to achieve the final product. Volunteers are not necessarily members of the Institute and serve without compensa-
tion. While the IEEE administers the process and establishes rules to promote fairness in the consensus development process,
the IEEE does not independently evaluate, test, or verify the accuracy of any of the information contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other damage, of
any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly resulting from the pub-
lication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly disclaims any
express or implied warranty, including any implied warranty of merchantability or fitness for a specific purpose, or that the 'se
of the material contained herein is free from patent infringement. IEEE Standards documents are supplied “AS IS.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase. mars >t, or
provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint express i at. e tine a
standard is approved and issued is subject to change brought about through developments in the state of the art ar. ' comments
received from users of the standard. Every IEEE Standard is subjected to review at least every five years fo revision or reaffir-
mation. When a document is more than five years old and has not been reaffirmed, it is reasonable to cencluc > that its contents,
although still of some value, do not wholly reflect the present state of the art. Users are cautioned t. checs o determine that
they have the latest edition of any IEEE Standard.

In publishing and making this document available, the IEEE is not suggesting or rendering . “»fess: »nal or other services for, or
on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed v uny other person or entity to
another. Any person utilizing this, and any other IEEE Standards document, shou! rel - upon the advice of a competent profes-
sional in determining the exercise of reasonable care in any given circumstances.

Interpretations: Occasionally questions may arise regarding the meaning of nori ons ¢ f standards as they relate to specific appli-
cations. When the need for interpretations is brought to the attention o1 "EEL  the institute will initiate action to prepare appro-
priate responses. Since IEEE Standards represent a consensus of conc rneu interests, it is important to ensure that any
interpretation has also received the concurrence of a balance of inte ests. For this reason, IEEE and the members of its societies
and Standards Coordinating Committees are not able to provide an .><twat response to interpretation requests except in those
cases where the matter has previously received formal consideration. At lectures, symposia, seminars, or educational courses,
an individual presenting information on IEEE standards she'l ma’-e it clear that his or her views should be considered the per-
sonal views of that individual rather than the formal pos.‘ic2 >xplanation, or interpretation of the IEEE.

Comments for revision of IEEE Standards are v elcome from any interested party, regardless of membership affiliation with
IEEE. Suggestions for changes in documents:-hou. 1 h< in the form of a proposed change of text, together with appropriate sup-
porting comments. Comments on standards ana equests for interpretations should be addressed to:
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Introduction

This introduction is not part of IEEE Std C95.1-2005, IEEE Standard for Safety Levels with Respect to Human
Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz.

In 1960, the American Standards Association approved the initiation of the Radiation Hazards Standards
project under the co-sponsorship of the Department of the Navy and the Institute of Electrical and Electron-
ics Engineers, Inc. Prior to 1988, C95 standards were developed by Accredited Standards Committee C95,
and submitted to the American National Standards Institute (ANSI) for approval and issuance as ANSI C95
standards. Between 1988 and 1990, the committee was converted to Standards Coordinating Committec 28
(SCC 28) under the sponsorship of the IEEE Standards Board. In 2001, the IEEE Standards Assoc atio.
Standards Board approved the name “International Committee on Electromagnetic Safety (ICES)” far SCC
28 to better reflect the scope of the committee and its international membership. In accordance with poi -ies
of the IEEE, C95 standards are issued and developed as IEEE standards, as well as submittea o A.'S% for
recognition.

In 2005, SCC 28 and SCC 34 became Technical Committees 95 and 34, respectively, unac:: new commit-
tee, SCC 39, which is now called ICES.

The present scope of IEEE ICES is as follows:

“Development of standards for the safe use of electromagnetic energy :n “he range of 0 Hz to 300 GHz rela-
tive to the potential hazards of exposure of man, volatile materials, «..d explosive devices to such energy. It
is not intended to include infrared, visible, ultraviolet, or ioni.ing . adia ion. The committee will coordinate
with other committees whose scopes are contiguous with IC.°S.”

Subcommittee 4 of ICES Technical Committee 95 (TC! 5) is responsible for this standard. There are five
TC95 subcommittees, each of whose area of responsibility 1s described below in correspondence with its
designated subcommittee number:

1) Techniques, Procedures, and Instrumcen ation;

2) Terminology, Units of Measure: ienw, and Hazard Communication;
3) Safety Levels with Respect to ®.man Exposure, 0-3 kHz;

4) Safety Levels with Resp 'ct to Human Exposure, 3 kHz-300 GHz;

5) Safety Levels wi‘n r espect to Electro-Explosive Devices.
Three standards, three reco.nmended practices and one guide have been issued. Current versions are:

IEEE Std 1460""-199¢ 12002), IEEE Guide for the Measurement of Quasi-Static Magnetic and Electric
Fields.

IEEE Std (25.1""-2005, IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequc ncy Electromagnetic Fields, 3 kHz to 300 GHz.

1'OTE~" "he recommendations in this standard protect against scientifically established adverse health effects in human
ben. s res ilting from exposure to radio frequency electromagnetic fields in the frequency range of 3 kHz to 300 GHz.

COther effects that have been reported in the literature but have not been confirmed or could not be related to human
health have been considered and are discussed in Annex B and Annex C of this standard.

IEEE Std C95.2"-1999 (R2005), IEEE Standard for Radio-Frequency Energy and Current Flow Symbols.
IEEE Std C95.3™-2002, Recommended Practice for Measurements and Computations of Radio Frequency

Electromagnetic Fields with Respect to Human Exposure to Such Fields, 100 kHz-300 GHz.
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IEEE Std €95.4™-2002, IEEE Recommended Practice for Determining Safe Distances from Radio Fre-
quency Transmitting Antennas When Using Electric Blasting Caps During Explosive Operations.

IEEE Std C95.6'"-2002, IEEE Standard for Safety Levels With Respect to Human Exposure to Electromag-
netic Fields, 0-3 kHz.

IEEE Std C95.7'"-2005, IEEE Recommended Practice for Radio Frequency Safety Programs, 3 kHz to
300 GHz.

Notice to users

Errata
Errata, if any, for this and all other standards can be accessed at the following '_RL: lutp:/

standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this JRL for
errata periodically.

Interpretations

Current interpretations can be accessed at the following URL: http://standards., zc.org/reading/ieee/interp/
index.html.
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IEEE Standard for Safety Levels with
Respect to Human Exposure to Radio

Frequency Electromagnetic Fields,
3 kHz to 300 GHz

1. Overview

1.1 Scope

Recommendations are made to protect against established adverse health effects in human beings associated
with exposure to electric, magnetic and electromagnetic fields in the frequency range of 3 kHz to 300 GHz.
The recommendations are expressed in terms of basic restrictions (BRs) and maximum permissible exposure
(MPE) values. The BRs are limits on internal fields, specific absorption rate (SAR), and current density; the
MPEs, which are derived from the BRs, are limits on external fields and induced and contact current. The
recommendations, which protect against effects associated with electrostimulation and tissue and whole-
body heating, are intended to apply to all human exposures except for exposure of patients by, or under the
direction of, physicians and medical professionals. These recommendations are not intended for the purpose
of preventing interference with medical and other devices that may exhibit susceptibility to radio frequency
(RF) fields. The recommendations at 300 GHz are compatible with existing recommendations for safe expo-
sure in the infrared frequency range, which begins at 300 GHz, cf., ANSI Z136.1-2000 [B7]1, ICNIRP
guidelines [B63], and IEC 60825-1 [B65]. IEEE Std C95.6-20027 is the applicable standard for use at fre-
quencies below 3 kHz.

1.2 Purpose

The purpose of this standard is to provide exposure limits to protect against established adverse effects to
human health induced by exposure to RF electric, magnetic and electromagnetic fields over the frequency
range of 3 kHz to 300 GHz.

!The numbers in brackets correspond to those of the bibliography in Annex G.
2Information on references can be found in Clause 2.
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