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IEEE Safety Standards for EM Fields

With roots dating back to 1884, the IEEE is today the
world’s largest technical professional society, with more
than 365,000 members in over 150 countries.  The de-
velopment of internationally recognized voluntary stan-
dards, through an open consensus process, has long been
a major effort of the IEEE.  In 1960, IEEE co-spon-
sored the first US radio frequency (RF) safety standards
project (C95); the first RF safety standard (C95.1) was
published in 1966.  Later, C95.1-1982 was the first na-
tional standard in which field limits were derived from
the frequency-dependent dosimetric quantity specific ab-
sorption rate (SAR).  Dosimetry and a threshold SAR
of 4 W/kg are now the bases for most of the world’s RF
safety standards and guidelines, including those of
ICNIRP, NATO, NRPB and the US DoD.  IEEE stan-
dards are “living” documents that continue to be refined
through the worldwide volunteer efforts of stakeholders
for the safe use of electromagnetic energy.

ICES Purpose & Process
Today, operating under the strict rules and oversight of the IEEE
Standards Association Standards Board, the International Com-
mittee on Electromagnetic Safety (ICES) is responsible for de-
velopment of standards for the safe use of electromagnetic
energy in the range of 0 Hz to 300 GHz relative to the poten-
tial hazards of exposure of humans, volatile materials, and
explosive devices to such energy, standards for products that
emit electromagnetic energy by design or as a by-product of
their operation, and standards for environmental limits.
ICES follows an open consensus process, with a balance of dis-
ciplines and a balanced representation from the medical, scien-
tific, engineering, industrial, government, and military communi-
ties.  As of 31 August   2005,  membership of the central govern-
ing and the technical committees (TC95 and TC34) stands at
more than 150 professionals representing 26 countries.  ICES
strives to achieve consensus among all the stakeholders in the
safe use of electromagnetic energy, thereby producing practical
standards that are readily accepted and applied.

IEEE Standards C95.6-2002 and C95.1-2005

IEEE Standards C95.6-2002 and C95.1-2005 provide basic
restrictions and maximum permissible exposure values to pro-
tect against established adverse effects in humans from exposure
to electric, magnetic and electromagnetic fields at frequencies
from 0 to 3 kHz (C95.6) and 3 kHz to 300 GHz (C95.1).The
basic restrictions are based on thresholds for established effects
and interaction mechanisms, with an adequate margin of safety,
and include in situ electric field strength for the region where
effects associated with electrostimulation predominate, specific
absorption rate (SAR) for the region where tissue and whole-
body heating predominate, and incident power density for the
region where surface heating predominates.  Maximum permis-
sible exposure values dervived from the basic restrictions, ex-
pressed in terms of incident electric and magnetic field strength,
incident power density, and induced and contact current, are
also provided.  These recommendations are based on the results
of a comprehensive review of the relevant scientific literature and
evaluation of the weight of the scientific evidence.   The basic
restrictions and maximum permissible exposure values are in-
tended to apply to all human exposures except for exposure of
patients by, or under the direction of, physicians and medical
professionals.

Other ICES Standards

TC95 Standards

C95.2-1999: "IEEE Standard for Radio-Frequency En-
ergy and Current Flow Symbols" (Reaffirmed in 2005)

C95.3-2002: "IEEE Recommended Practice for Measure-
ments & Computations of Radio Frequency Electromag-
netic Fields with Respect to Human Exposure to such  Fields,
100 kHz to 300 GHz"

C95.4-2002:  "IEEE Recommended Practice for Deter-
mining Safe Distances from Radio Frequency Transmitting
Antennas when Using Electric Blasting Caps"

C95.7 -2005: "IEEE Recommended Practice for Radio Fre-
quency Safety Programs."

            TC34 Standards

1528-2003: "IEEE Recommended Practice for Determin-
ing the Peak Spatial-Average Specific Absorption Rate
(SAR) in the Human Head from Wireless Communications
Devices: Measurement Techniques"

Specific Anthropomorphic Mannequin (SAM)
 Phantom (From IEEE Std 1528TM)
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How to Join ICES
All are welcome to participate in the meetings and delibera-
tions of ICES and to vote and participate fully on the Subcom-
mittees.  To apply for voting membership on ICES, send a
request with your resume to:

Dr. Sheila Johnston
ICES Membership Committee Chair

     sajohnston@btclick.com

For further information about ICES, it's activities and publica-
tions, contact any member of the Administrative Committee or
Chair(s) of any subcommittee.

Visit our websites at:
http://www.ices-emfsafety.org

http://grouper.ieee.org/groups/scc28
http://grouper.ieee.org/groups/scc34/sc2
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