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American National Standard

An American National Standard implies a consensus of those substantially concerned with its scope and
provisions. An American National Standard is intended as a guide to aid the manufacturer, the consumer,
and the general public. The existence of an American National Standard does not in any respect preclude
anyone, whether he has approved the standard or not, from manufacturing, marketing, purchasing, or using
products, processes, or procedures not conforming to the standard. American National Standards are
subject to periodic review and users are cautioned to obtain the latest editions.

CAUTION NOTICE: This American National Standard may be revised or withdrawn at any time. The
procedures of the American National Standards Institute require that action be taken to reaffirm, revise, or
withdraw this standard no later than five years from the date of publication. Purchasers of American
National Standards may receive current information on all standards by calling or writing the American
National Standards Institute.

Authorization to photocopy portions of any individual standard for internal or personal use is granted by
The Institute of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to
Copyright Clearance Center. To arrange for payment of licensing fee, please contact Copyright Clearance
Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; (978) 750-8400. Permission to
photocopy portions of any individual standard for educational classroom use can also be obtained through
the Copyright Clearance Center.

Errata

Users are encouraged to check the IEEE Errata URL (http://standards.ieee.org/findstds/errata/index.html
and the one for ASC C63° at http://www.c63.org/explanations interpretations request.htm, for errata
periodically.

Interpretations (ASC C63® standards)

Current interpretations are essential to the understanding of all ASC C63® standards. To assist in the
meanings of requirements, informative interpretations are available at the following URL:
http://www.c63.org/documents/misc/posting/new_interpretations.htm. Users are cautioned that, although
interpretations do not and cannot change the requirements of a standard, they serve to clarify the meanings
of requirements. All interpretations are informative rather than normative, until such time as the standard is
revised (consistent with ASC C63® ANSI-accredited operating procedures) to incorporate the interpretation
as a normative requirement.

ANSI C63.25.1-2018 requires the use of a color monitor (and color printer)
to view many of the graphics contained in this standard.

Color is essential to the understanding of the graphics.
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE documents are made available for use subject to important notices and legal disclaimers. These
notices and disclaimers, or a reference to this page, appear in all standards and may be found under the
heading “Important Notices and Disclaimers Concerning IEEE Standards Documents.” They can also be
obtained on request from IEEE or viewed at http://standards.ieee.org/ipr/disclaimers.html.

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-use, are
developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards
Association (“IEEE-SA”) Standards Board. IEEE (“the Institute”) develops its standards through a
consensus development process, approved by the American National Standards Institute (“ANSI”), which
brings together volunteers representing varied viewpoints and interests to achieve the final product. IEEE
Standards are documents developed through scientific, academic, and industry-based technical working
groups. Volunteers in IEEE working groups are not necessarily members of the Institute and participate
without compensation from IEEE. While IEEE administers the process and establishes rules to promote
fairness in the consensus development process, IEEE does not independently evaluate, test, or verify the
accuracy of any of the information or the soundness of any judgments contained in its standards.

IEEE Standards do not guarantee or ensure safety, security, health, or environmental protection, or ensure
against interference with or from other devices or networks. Implementers and users of IEEE Standards
documents are responsible for determining and complying with all appropriate safety, security,
environmental, health, and interference protection practices and all applicable laws and regulations.

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and
expressly disclaims all warranties (express, implied and statutory) not included in this or any other
document relating to the standard, including, but not limited to, the warranties of: merchantability; fitness
for a particular purpose; non-infringement; and quality, accuracy, effectiveness, currency, or completeness
of material. In addition, IEEE disclaims any and all conditions relating to: results; and workmanlike effort.
IEEE standards documents are supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existence of an IEEE standard does not imply that there
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related
to the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved
and issued is subject to change brought about through developments in the state of the art and comments
received from users of the standard.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity nor is IEEE undertaking to perform any duty owed by any
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his
or her own independent judgment in the exercise of reasonable care in any given circumstances or, as
appropriate, seek the advice of a competent professional in determining the appropriateness of a given
IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO:
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.
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Translations

The IEEE consensus development process involves the review of documents in English only. In the event
that an IEEE standard is translated, only the English version published by IEEE should be considered the
approved IEEE standard.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board
Operations Manual shall not be considered or inferred to be the official position of IEEE or any of its
committees and shall not be considered to be, or be relied upon as, a formal position of IEEE. At lectures,
symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall
make it clear that his or her views should be considered the personal views of that individual rather than the
formal position of IEEE.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of
membership affiliation with IEEE. However, IEEE does not provide consulting information or advice
pertaining to IEEE Standards documents. Suggestions for changes in documents should be in the form of a
proposed change of text, together with appropriate supporting comments. Since IEEE standards represent a
consensus of concerned interests, it is important that any responses to comments and questions also receive
the concurrence of a balance of interests. For this reason, IEEE and the members of its societies and
Standards Coordinating Committees are not able to provide an instant response to comments or questions
except in those cases where the matter has previously been addressed. For the same reason, IEEE does not
respond to interpretation requests. Any person who would like to participate in revisions to an IEEE
standard is welcome to join the relevant [IEEE working group.

Comments on standards should be submitted to the following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854 USA

Laws and regulations

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with
the provisions of any IEEE Standards document does not imply compliance to any applicable regulatory
requirements. Implementers of the standard are responsible for observing or referring to the applicable
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not
in compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

IEEE draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws.
They are made available by IEEE and are adopted for a wide variety of both public and private uses. These
include both use, by reference, in laws and regulations, and use in private self-regulation, standardization,
and the promotion of engineering practices and methods. By making these documents available for use and
adoption by public authorities and private users, IEEE does not waive any rights in copyright to the
documents.
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Photocopies

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to
photocopy portions of any individual standard for company or organizational internal use or individual,
non-commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance
Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission
to photocopy portions of any individual standard for educational classroom use can also be obtained
through the Copyright Clearance Center.

Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time
by the issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. A current IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every ten years. When a document is more than ten
years old and has not undergone a revision process, it is reasonable to conclude that its contents, although
still of some value, do not wholly reflect the present state of the art. Users are cautioned to check to
determine that they have the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition and whether it has been amended
through the issuance of amendments, corrigenda, or errata, visit IEEE Xplore at http://ieeexplore.iece.org/
or contact IEEE at the address listed previously. For more information about the IEEE-SA or IEEE’s
standards development process, visit the IEEE-SA Website at http://standards.ieee.org.

Errata

Errata, if any, for IEEE standards can be accessed via https://standards.ieee.org/standard/index.html. Search
for standard number and year of approval to access the web page of the published standard. Errata links are
located under the Additional Resources Details section. Errata are also available in IEEE Xplore:
https://ieeexplore.ieee.org/browse/standards/collection/ieee/. Users are encouraged to periodically check for
errata.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the
IEEE-SA Website at http://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of
any unfair discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
responsible for identifying Essential Patent Claims for which a license may be required, for conducting
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely
their own responsibility. Further information may be obtained from the IEEE Standards Association.
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Introduction

This introduction is not part of ANSI C63.25.1-2018, American National Standard Validation Methods for Radiated
Emission Test Sites, 1 GHz to 18 GHz.

After several years of using various methods for determining test site validation for 1 GHz to 18 GHz
contained in ANSI C63.4, documents from the International Special Committee on Radio Interference
(CISPR), and more recently as given in published papers, ASC C63® decided it was time to consolidate
these along with their parameters and measurement methods into the new ANSI C63.25.1.! The CISPR
technique for site validation above 1 GHz, called the Site-VSWR (SVSWR) approach, did not have to be
included in ANSI C63.4 because it is contained wholly in 8.3 of CISPR 16-1-4:2017-01; hence it is
included by reference in this document. A different approach to test site validation using time-domain
measurements has been shown to be effective. This time-domain method has several useful features such as
requiring less time to perform the validation, and giving an indication of where the site or chamber is
deficient (allowing use of corrective measures to bring it into compliance), and more.

The ability to select the method either specified in a requirement or for maintaining the performance of a
test site was considered appropriate. Hence in this document, the user has the option of selecting among the
techniques noted above. Because the time-domain approach is relatively new and as yet not adopted
universally, detailed specifics of how to perform the test are provided.

! Concerning site validation for 30 MHz to 1000 MHz, a new project was approved 11/7/2017 by ASC C63® to transpose and
consolidate the methods and parameters from ANSI C63.4 and ANSI C63.5 into a new ANSI C63.25.2; for more information see:

http://www.c63.org/documents/misc/matrix/c63_standards.htm.
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American National Standard
Validation Methods for Radiated
Emission Test Sites, 1 GHz to 18 GHz

1. Scope and purpose

The purpose of this standard is to describe validation methods of test sites used for radiated emissions
measurements in the 1 GHz to 18 GHz frequency range as required by ASC C63® standards. The site
validation requirements described in this document are applicable to fully anechoic rooms (FAR) and open-
area test sites (OATS) as well as semi-anechoic chambers (SAC) that are configured with absorber on the
ground plane.

NOTE—Site validation methods for frequencies above 18 GHz are outside the scope of this standard. Concerning site
validation for 18 GHz to 40 GHz, the following text from 5.5.1 of ANSI C63.4-2014 [B4]? gives an example provision
from other ASC C63® standards:

“There are no test site validation requirements applicable to the frequency range of 18 GHz to
40 GHz. A test site that satisfies the requirements stated in this subclause from 1 GHz to 18 GHz
is deemed to be suitable for use over the frequency range of 18 GHz to 40 GHz.”

2. Normative references

The following referenced documents are indispensable for the application of this document (i.e., they must
be understood and used, so each referenced document is cited in text and its relationship to this document is
explained). For dated references, only the edition cited applies.

ANSI C63.5-2017, American National Standard for Electromagnetic Compatibility—Radiated Emission
Measurements in Electromagnetic Interference (EMI) Control—Calibration of Antennas (9 kHz to 40 GHz).?

CISPR 16-1-4:2017-01, Specification for radio disturbance and immunity measuring apparatus and
methods—Part 1-4: Radio disturbance and immunity measuring apparatus—Antennas and test sites for
radiated disturbance measurements, Edition 3.2.4

2 Numbers in square brackets correspond to numbers in the bibliography in Annex C.
3 ASC C63® publications are available from the Institute of Electrical and Electronics Engineers (http:/www.standards.ieee.org) or
from the American National Standards Institute (http://www.ansi.org/).
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ANSI C63.25.1-2018
American National Standard Validation Methods for Radiated Emission Test Sites, 1 GHz to 18 GHz

3. Terms, definitions, and acronyms

For the purposes of this document, the following terms and definitions apply. The [EEE Standards
Dictionary Online and ANSI C63.14 [B6] should be consulted for terms not defined in this clause.’

3.1 Terms and definitions

antenna ring-down time: Characteristic of an antenna, exhibiting as an oscillatory response after the main
peak (in the time domain), caused by internal reflections.

calibration: The set of operations that establish, under specified conditions, the relationship between
values indicated by a measuring instrument or measuring system, or values represented by a material
measure, and the corresponding known values of a measurand. (ISO/IEC 17025:2005 [B9])

fully anechoic room (FAR): Shielded enclosure, the internal surfaces of which are lined with radio-
frequency energy absorber material that absorbs electromagnetic energy in the frequency range of interest.

open-area test site (OATS): A site for electromagnetic measurements that has a reflective ground plane
and is open, flat terrain at a distance far enough away from buildings, electric lines, fences, trees,
underground cables, pipelines, and other potential reflective objects, so that the effects due to such objects
are negligible.

quiet zone: A described volume within an anechoic chamber where electromagnetic waves reflected from
the walls, floor, and ceiling are stated to be below a certain specified minimum. (IEEE Std 1128-1998 [BS8])

NOTE—Quiet zones evaluated with the methods of this standard typically have a cylindrical shape, but can have other
shapes. Note that the quiet zone evaluated establishes the maximum shape and dimensions allowed for EUTs to be
contained within.

semi-anechoic chamber (SAC): A room or enclosure (either shielded or unshielded) with all its surfaces,
except the floor, lined with radio-frequency absorber material. The floor is covered with a good conductor.

test site: A location meeting appropriate validation criteria, if identified, to perform electromagnetic
compatibility measurements on equipment under test (EUT). This may also include in situ locations or
areas where the EUT is installed or operated.

validation: Provision of objective evidence that a given item fulfils specified requirements. (JCGM
200:2012, 2.44 [B10])

3.2 Acronyms

ANSI American National Standards Institute
ASC Accredited Standards Committee
EMC electromagnetic compatibility

EUT equipment under test

NSA normalized site attenuation

OATS open area test site

4 CISPR 16-1-4:2017-01 Ed. 3.2 is a consolidated version consisting of CISPR 16-1-4:2010-04 Ed. 3, its corrigendum CISPR 16-1-
4:2010-04/COR1:2010-12, its amendment 1 CISPR 16-1-4:2010-04/AMD1:2012-07, and its amendment 2 CISPR 16-1-4:2010-
04/AMD?2:2017-01.

5 The IEEE Standards Dictionary Online is available at: http://dictionary.ieee.org. An IEEE Account is required for access to the
dictionary, and one can be created at no charge on the dictionary sign-in page.
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SA site attenuation

SAC semi-anechoic chamber
SVSWR site voltage standing-wave ratio
TD time domain

VNA vector network analyzer

4. Antennas

Table 1 contains the complete list of receive antennas that are permitted for making test site validation
measurements and identifies the frequency ranges over which they may be used for such measurements.
The antennas listed in Table 1 may be used from 1 GHz to 18 GHz, or over their useable frequency range if
less than 18 GHz.

Only antenna types specifically listed in Table 1, when used over the frequency ranges listed for their
operation in Table 1 (and used in a manner consistent with the normative footnotes in Table 1) shall be
used for making test site validation measurements.®

Antennas shall be calibrated in accordance with ANSI C63.5-2017.

The transmit antenna shall be as specified in 8.3.3.1.2 of CISPR 16-1-4:2017-01.

Table 1—Receive antennas for use in performing test site validation measurements

Row Receive antenna types *
1 Log-periodic dipole array (LPDA)
2 Double-ridged guide horn (passive)
3 Double-ridged guide horn (active) > °
4 Waveguide horn

* When performing test site validation by means of the Svswr Method, it is required that the same type of receive
antenna(s) used for test site validation measurements above 1 GHz also be used for performing EUT radiated emissions
measurements above 1 GHz.

® The aperture dimensions of these horn antennas shall be small enough so that the measurement distance (in meters) is
equal to or greater than the Rayleigh distance (i.e., Rm = D? / 2|), where D is the largest dimension of the antenna
aperture (in meters) and | is the free-space wavelength (in meters) at the frequency of measurement.

® The use of an active horn antenna is permitted for Svswr Method test site validation measurements in any
environment. However, users are cautioned to verify that no overload or saturation condition of the preamplifier portion
of the active horn antenna occurs. In case of preamplifier overload or saturation corrective actions shall be taken (e.g.,
use of a notch filter, reorientation of the measurement axis) to eliminate such condition.

5. Test site and measurement equipment requirements for 1 GHz to 18 GHz

5.1 General

Test sites above 1 GHz are meant to replicate a free-space environment. The test site validation determines
deviations from free space conditions which shall meet a defined tolerance as the acceptance criterion.
Radiated emission test sites meeting the acceptance criterion discussed below are deemed suitable for
making final compliance radiated emissions measurements in the frequency range of 1 GHz to 18 GHz.
The site requirement above 1 GHz is independent from the test site validation requirement in the frequency
range 30 MHz to 1 GHz (see ANSI C63.4a-2017 [B4]); this means that a test site can meet the stated

¢ All footnotes have equal importance—he shading of the table footnotes is intended only to enhance readability.
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