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SECTION 1
GENERAL

PROLOGUE

Introduction

This fourth revision of the EMC Standards Handbook contains updated and

additional material received since the publication of its predecessor.
Previous editions of this handbook should be destroyed. The updated material
resulted in 53 substantive changes in table entries of the Handbook, as well
as corresponding changes in the text; the most significant tabular changes are
summarized in TABLE 1-1. Citations in the tables total 222 items. These may
be readily located by the use of two new indexes, one organized according to

document number and the other organized according to subject.

The remainder of this introductory section is concerned with some relevant
background material and a preview of the handbook contents. The development,
deployment, and operation of DoD communications—-electronics (C-E) systems
require adherence to numerous development standards and to various
operationally oriented standards, specifications, and requlations. Depending
upon the complexity of the system or equipment, the number of standards
applied could reach into the hundreds. Without exception, if the system or
equipment is designed to transmit and/or receive, some of these standards as
well as specifications and regqgulations will relate in some way to the
electromagnetic compatibility (EMC) of the device in its operational

environment.

Some standards and related documents are readily recognized by the use of
the term electromagnetic compatibility either in their titles or prominently
in their texts. The application of others may not be so patent. It is the
purpose of this handbook to bring together, under one cover, a list of
documents that can be used to effect compatibility among equipments and
systems that have the potential for interfering one with the other.
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TABLE 1-1

MAJOR CHANGES IN LISTED STANDARDS

No./Date

MIL-STD-449D
2/23/73

MIL-STD-461B
4/1/80

MIL-C-85485
9/16/81

MIL-HDBK-255-1A
(NAVY) 2/15/79

AFOSH 161-9

ANS 2136.1-1980

(Page 1 of 4)

Title

DEPARTMENT OF DEFENSE

Measurement of Radio Frequency

Spectrum Characteristics

Electromagnetic Emission and
Susceptibility Requirements for
the Control of Electromagnetic

Interference

Cable, Electric, Filter Line,
Radio Frequency Absorptive

Electromagnetic (Radiated)
Enviromment Considerations for
Design and Procurement of
Electrical and Electronic
Equipment, Subsystems and
Systems: Part 1A

Exposure to Radio Frequency
Radiation

American National Standard for
the Safe Use of lLasers

Comment

Revision

postponed

Notice being
drafted

New

specification

Revigsed draft
(new tables)

due FY82

Deleted; not
DoD=level

document

Adopted by DoD
6/6/80
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TABLE 1-1
(Page 2 of 4)

Title

Electrostatic Discharge Control
Program for Protection of
Electrical and Electronic Parts,
Assemblies and Equipment
(Excluding Electrically
Initiated Explosive Devices)

Radiation Limits, Microwave and
X~-Radiation Generated by Ground
Electronic Equipment

NORTH ATLANTIC TREATY ORGANIZATION

Control and Recording of Personnel
Exposure to Radio-Frequency
Radiation

NATIONAL STANDARDS INSTITUTE

Safety Guide for the Procurement
of Radio Frequency Hazards to
Electric Blasting Caps

Comment

New standard

New listing

New listing

Revision

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS

Table No./Date

2-4 DoD-STD-1686
5/2/80

2-4 MIL~R-9673B
4/4/60
Amend. 2 3
9/15/61

2=5 NAT=-STD-2345
12/16/79

AMERICAN

2=7 ANS C95.4-1981
IME Pub. 20

2-7 IEEE 291-1969

Measuring Field Strength in Radio

Propagation, Standards Report on

New listing




e s £ 8 s & of

STANDARDS HANDBOOK

November 1982

REVISION DATE

.........

SECTION-PAGE

Table No./Date

2-7 IEEE 302-1969

2-7 IEEE 377-1980

2-7 IME Pub. 20
9/81

2=-7 RTCA DO168-
1979

2=7 RTCA D0176~
1982

2=7 SAE AIR 1228,

TABLE 1-1
(Page 3 of 4)

Title

Electromagnetic Field Strength for
Frequencies Below 1000 MHz in Radio
Wave Propagation, Standard Methods

for Measuring

IEEE Recommended Practice for
Measurement of Spurious Emission
from Land-Mobile Communication

Transmitters

INSTITUTE OF MAKERS OF EXPLOSIVES

See ANSI, ANS C95.4-1981

RADIO TECHNICAL COMMISSION FOR AERONAUTICS

Minimum Performance Standards --

Emergency Locator Transmitters

FM Broadcast Interference Related
to Airborne ILS, VOR and VHF

Communications

Comment

New listing

New standard

Revision

New listing

New standard

SAE (formerly Society of Automotive Engineers)

Spectrum Analyzers for EMI

Measurements

Withdrawn
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TABLE 1-1
(Page 4 of 4)

Table No./Date Title Comment
2=7 SAE ARP 1267 Electromagnetic Interference Impulse New listing
- 1973 Generators; Standard Calibration

Requiremant and Techniques

2-7 SAE J/1338 Open-Field Whole-Vehicle Radiated New standard
6/81 Susceptibility 10 kHz to 18 GHz,
Electric Field

FEDERAL REPUBLIC OF GERMANY

3-1 VDE 0871 Radio-Frequency Interference Revision
11/81 Suppression of Radio-Frequency
Equipment for Industrial,
Scientific, and Medical (ISM)
and Similar purposes

CANADA

3-2 CSA 265-1966 Radiation Hazards from Electronic New listing
Equipment

INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE (CISPR)

4-1 CISPR 17-1981 Methods of Measurement of the New standard
Suppression Characteristics of

Pagssive Radio Interference Filters
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The ECAC engineer is often placed in the position of advising developers
as to existing standards and specifications that can be incorporated into
Requests for Proposal (RFP's) and into Contract Specifications. This handbook
provides a single source of these, along with a precis of each, to enable the
engineer to estimate their applicability. The implementation is discussed
later in this Section.

Section 2 is devoted to U.S. documents including standards,
specifications, and handbooks primarily applicable to DoD systems with
emphasis on communications. For completeness, those that contain no EMC
provision are given in APPENDIX B. Also listed are nonmilitary agencies of

the federal government that issue EMC-related standards and regulations.

Nongovernment agencies in the U.S. publish EMC-related standards, termed
"voluntary®” standards. Both issuing organizations and their standards are
likewise presented in Section 2. These standards are used not only by
civilian organizations, but some are being approved for use by the federal

government.

Also listed in Section 2 are various types of U.S. civilian radio services

together with the standardizing and regulating documents that apply.

Foreign national EMC standards and regulations are provided for the
Federal Republic of Germany, Canada, and Great Britain in Section 3. For
Japan, only an introduction is provided.

Voluntary standards are also issued by international standards
organizations, as presented in Section 4. They are not the same as national
voluntary standards, although there is a slow evolution toward commonality.
International standards are widely, but not universally, adopted among the

European countries, sometimes with minor variations.
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A summary of receiver test requirements of all classes »° standardg is
contained in Section 5. This listing provides the reader with a quick

comprehension of the susceptibility provisions of many standards and related

documents.
A summary of the basic MIL-STD-461B requirements is contained in APPENDIX

A. This summary consists of an applicatison sheet for each of the 21 test
procedures upon which the limits are based.

Putese

This document is a basic EMC Standards Handbook that indexes and

summarizes characteristics of EMC-related standards, specifications,
handbooks, and requlations for use as a handy reference by ECAC project
engineers. This handbook also provides pertinent background information on

the DoD EMC Standardization Program.
BACKGROUND

Standards, Specifications, Handbooks, and Regulations

Technical standards constitute a body of good engineering practice in the
subject area concerned. They are generated primarily under the auspices of
the U.S. Department of Defense (DoD), non=DoD government, national civilian
engineering societies, and international organizations as well as foreign
governments. Nongovernment entities promulgate "voluntary” standards, those
without legal authority for compliance. Some of these eventually achieve
legal status by means of international treaty agreements. Some are adopted as
government (both DoD and non-DoD) standards. EMC standards are often developed
separately to serve unique military needs and form the main thrust of this
handbook.

Because technical standards represent good engineering practice, many are

cited as broad technical requirements of contracts and thus achieve legal
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status for the specific applications concerned. For this reason, they are
sometimes confused with technical specifications that are intended to be used
as contractual requirements. These technical specifications generally embody
narrower, more-detailed requirements for specific applications. Two classes
of specifications exist, 1) those that impose performance requirements and 2)
those that impose construction requirements. Specifications listed here fall

mainly in the former category.

Although standards and specifications detail requirements to be met, they
do not tell the user how to meet them. However, handbooks help to fill this
void by providing generalized technical design data and guidance.

EMC requlations have legal status and are used by government agencies to
control undesired electromagnetic (EM) interactions. Two primary agencies
regulate radio communications and related services; these are the Federal
Communications Commission (FCC) and the National Telecommunication and
Information Administration (NTIA). The FCC regulates systems in the civil
sector, including state governments, whereas NTIA performs an analogous
function for the federal government, including the FCC. FCC and NTIA actions
are, of course, coordinated. Other federal agencies also impose special
requirements; for example, maximum permissible RF exposure levels for workers

are set by the Occupational Safety and Health Administration (OSHA).

Application of EMC Standards

EMC standards, as any other type, serve various purposes. Reasons for

applying them include the following:

1. To ensure that various portions of a system operate without

electromagnetic interference to any other portion of the gsame system

(intrasystem electromagnetic compatibility)
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a. 2. To ensure that different systems operate without electromagnetic
~
Q interference to each other (intersystem electromagnetic
hY N
- compatibility)

)

! 3. To ensure that a system does not degrade the electromagnetic

i environment, and that it is not degraded by the environment

ﬁ 4. To add to the measured EMC data base

: Se To aid in management of the RF spectrum

ii 6. To aid cost-effective design whereby costly retrofit is unnecessary
e

a 7. To comply with national and international law during times of peace.
o

. Where and when EMC standards are applied is almost (but not quite) obvious

from the types of standard involved: a) DoD standards apply to military
systems, b) non-DoD government standards and requlations apply throughout the
civil federal government, and c) national standards apply to the nations
concerned. Not so obvious are certain applications to DoD radar systems. For
those non-Air Force systems operating between 100 MHz and 40 GHz, MIL-STD-469
applies. (The Air Force uses the NTIA radar systems emissions criteria
[RSEC])). Below 100 MHz, no specific radar standard exists; the overall EMC
standards MIL-STD-461/2/3 apply. Also, sometimes there is confusion
concerning when DoD standards or NTIA or FCC regulations apply to some given
situation. For military systems, DoD standards always apply unless some other
basis is specifically referenced. Some other basis might be NTIA regqulations,
voluntary-type standards of professional organizations (Institute of
Electrical and Electronics Engineers ~ IEEE, SAE (formerly Society of
Automotive Engineers), standards of a coordinating body (American National
Standards Institute - ANSI)), and standards of other national and
international bodies (Association of German Electrical Engineers - VDE, North
Atlantic Treaty Organization - NATO, International Special Committee on Radio
Interference - CISPR). On the other hand, NTIA regqulations apply to all

" .
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federal government systems. State government and civilian systems abide by
regulations of the FCC.

To the extent that standards and specifications become incorporated into
contracts between DoD and industry, their provisions are legally binding upon
the contractor (and DoD). When inadequately designated or improperly
followed, they often lead to increased costs and delays in the introduction
of new hardware. In the past, such requirements frequently had been waived
(after the fact) by DoD project managers who were pinched by budget

constraints, rising costs, and scheduling delays.

DoD Policy Objectives on Application of Standards and Specifications

A recent change in DoD policy"‘

with respect to the application of
standards and specifications is not yet fully appreciated by many users. Let
us attempt to explain the new policy in the light of former policy and current

agssociated philosophy.

Former policy and associated philosophy involved "past emphasis on
achieving maximum performance without regard to cost, to the institutionalized
attitude that specifications and standards were mandatory and had to be
applied in their entirety, and to the lack of emphasis on the proper

application and tailoring of documents to a specific need" (see Reference 1-1).

This situation was recognized and resulted in a policy change. Under the
new policy (see Reference 1-1), the provisions of standards and specifications
are to be tailored for each given materiel acquisition. Tailoring is defined

in the Directive as (see Reference 1-1):

1"Department of Defense Specifications and Standards Applications, DoD

Directive 4120.21, Washington, DC, 9 April 1977.
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The process by which the individual requirements (sections,
paragraphs, or sentences) of the selected specifications and
standards are evaluated to determine the extent to which each
requirement is most suitable for a specific materiel acquisition
and the modification of these requirements, where necessary, to
assure that each tailored document invoked states only the
minimum needs of the Government.

By so doing, the objective is to make all levels of management
aware of the need to assure more cost-effective utilization of
specifications and standards in materiel acquistion; that
specifications and standards are susceptible to selective
application and tailoring to a particular program; and that

these documents must be applied and tailored by giving due
consideration to required performance versus costs and achievement
of minimum required operational needs.

DoD Policy on Tailoring

For large systems, selected and modified requirements were made a part of
a control plan that became a contractual document to supersede standards and
specifications. Thus, tailoring was actually being practiced in the
development and design of many large systems,1'2 but the misapplication and
insufficient tailoring of specifications and standards in defense acquisition
programs sometimes have led to increagsed costs and delays in the introduction
of new hardware.

Obviously, this situaticn needs improvement. To this end, application of
the tailoring process of DoD components is to consist of the following

elements (see Reference 1-2):

A. Specifications and standards used in acquisition programs shall be
selectively applied and tailored to impose the minimum essential
system needs.

1'2Departmont of Defense, Tailoring Guide for Application of Standards and
Specifications in Naval Weapons Systems Acquisitions, MIL-HDBK-248,
washington, DC, 1 April 1977.
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B. Data requirements to be imposed in acquisition programs shall be
consistent with the tailored requirements imposed by the governing
specifications and standards and the policies enunciated in DoD
Directive 5000.19, 173

C. The blanket contractual imposition of specifications and standards in
acquisition programs shall be avoided and controlled to the maximum
practical extent.

D. A management review board shall examine all acquisition programs to
assure that the specifications, standards, and Data Item Descriptions
used have been tailored.

E. The results of the document application and tailoring process shall
be made a matter of permanent record, certified, and made available
to the review board.

F. When consistent with the proposed procurement method ...
recommendations or comments shall be solicited from prospective
contractors during the acquisition process to determine whether
additional cost-effective application and tailoring of cited
specifications and standards can be accomplished, or cost-effective
substitutions proposed.

The portent of the tailoring policy to ECAC project engineers is to
decrease the usefulness of standards as a generic source of EMC requirements,
unless access is also available to the permanent record of any given tailoring
application (Item E above). Since a record does not exist for systems yet to
be developed, the margin of uncertainity for them in the ugefulness of

limiting values in standards is increased.

DoD Policy on Adoption of Voluntary Standards

For many years, DoD has had a policy to adopt the standards of non-
government organizations (called voluntary standards) instead of using federal
standards, where applicable. This policy has been only rarely followed until

recently. Now, a concerted effort exists to adopt such standards in order to

1'3Department of Defense, Policies for the Management and Control of
Information Requirements, DoD Directive 5000.19, washington, DC,
12 March 1976.
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save money in procurement, notwithstanding the savings in not generating and
updating standards. (Bven a modest-sized standard is estimated to cost over

$100,000 to produce.)

The implication of this trend is that voluntary standards are becoming
more important due to wider application. Thus, a significant portion of this
handbook deals with them.

DoD Electromagnetic Compatibility Standardization (EMCS) Program

The DoD Directive 3222.37 % established the DoD Electromagnetic
Compatibility Program and placed the responsibility for standardization with
the Secretary of the Navy or his designee. The Office of Technical Data,
Standardization Policwr, and Quality Assurance (I&L) designated the Naval
Electronic Systems Command as the Area Assignee Activity for EMC in its memo
of 31 August 1967. The scope of the Electromagnetic Compatibility
Standardization Program (EMCS) was revised by OASD (DIECO) in their memo of 20
May 1972 to read as follows:

« « ocomplete range of component, circuit, equipment, subsystem and system
electromagnetic compatibiity (EMC). 1Included are: 1) related standards
for prediction, measurement, and validation for EMC and 2) standardization
activities for electromagnetic radiation hazards as related to personnel,
ordnance, fuels, and electronic hardware.

Action is being taken to coordinate the EMCS with other DoD and government
agencies concerned with EMC and radiation hazards, such as the Federal
Communications Commission (FCC), Federal Aviation Administration (FAA),
Environmental Protection Agency (EPA), National Aeronautics and Space
Administration (NASA), Defense Nuclear Agency (DNA), National

Telecommnications and Information Administration (NTIA), National Bureau of

1’4Department of Defense Department of Defense Electromagnetic Compatibility
Program (DTACCS), DoD Directive 3222.3, Washington, DC, 5 July 1967
(Change 1, 27 September 1972).
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Standards (NBS), Bureau of Radiological Health (BRH), and the General Services
Administration (GSA). International standardization efforts in the EMC area
are also being monitored through participation in NATO and International

Electrotechnical Commission standards groups.

Industry is being kept abreast of activities in this program and will
continue to be informed of developments and documents in the EMCS through the
various industry associations, such as Rerospace Industries Agsociation (AIA),
American National Standards Institute (ANSI/C63 and C95), Electronic
Industries Association (EIA/G46), Radio Technical Commission for Aeronautics
(RTCA), SAE (SAE/AE-4), and the Institute of Electrical and Electronics
Engineers (IEEE/S27).
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SECTION 2
U.S. NATIONAL EMC/RADHAZ STANDARDIZATION AND REGULATION

DoD STANDARDIZATION

DoD EMC standards, specifications, and handbooks are related in
accordance with Pigure 2-1. The initial part of the document number for
standards is MIL-STD-; for specifications, MIL-X-, where X is a letter
identifying the technical area (E for electrical); and for handbooks, MIL-
HDBK-.

In the tables that follow, standards are positioned first, specifications
second, and handbooks third. The tables encompass the following subject

areas:
H Table Subject
2-1 Basic Electromagnetic Compatibility (EMC)
2-2 Basic Radiation Hazards (RADHAZ)
2-3 Basic Communications with EMC Requirements
. 2-4 Miscellaneous Subject Areas with EMC and RADHAZ
Requirements

For comprehensive guidance in the RADHAZ area, refer to the Radiation
Hazards Handbook.2"!

P T

DoD-RELATED STANDARDIZATION

In addition to the military departments under DoD, various federal
agencies related to, or cooperating with, DoD also issue standards and

gpecifications containing EMC requirements. Among these are the following:

2-1gchulz, R. B., Radiation Hazards Hanbook, Revision 2, ECAC-HDBK-82-005,

ECAC, Annapolis, MD, November 1982,

DPRTE
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Defense Nuclear Agency

National Security Agency

Defense Communications Agency

Joint Tactical Communications (TRI-TAC) Office
Defense Medical Materiel Board,

Also cooperating with the U.S. DoD in many areas are two agencies of the

Canadian Department of National Defence:
Section Head (DEMPS 4), Directorate of Engineering and
Maintenance Planning and Standardization

Canadian Military Electronic Standards Agency.

Internationally, the North Atlantic Treaty Organization (NATO) issues EMC
standards, which are listed in TABLE 2-5,

FEDERAL AGENCIES ISSUING EMC-RELATED STANDARDS/REGULATIONS

Standards and requlations that may contain EMC requirements are issued by

various agencies of the federal civil government such as those listed below.

Agriculture (USDA)

Forest Service
Soil Congervation Service

i Commerce (DOC)
National Marine Fisheries Services
National Telecommunications and Information Administration (NTIA)

Consumer Product Safety Commission (CPSC)
g Environmental Protection Agency (EPA)

Energy Research and Development Administration (ERDA)

.
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General Services Administration (GSA)

Government Printing Office (GPO)
Tests and Technical Control

Health & Human Services (HHS)
Food and Drug Administration (FDA)
Health Services Administration
National Institutes of Health (NIH)

Housing and Urban Development (HUD)
Office of Technical and Credit Standards

Interior
Bonneville Power Administration
Bureau of Mines
Geological Survey

Justice

Federal Prisons Industries

Labor

Occupational Safety and Health Administration (OSHA)

National Aeronautics and Space Administration (NASA)

Kennedy Space Q(Center
Lewis Research Center
Marshall Space Flight QCenter

Postal Service (USPS)

Office of Procurement

Tennesgsee Valley Authority (TVA)

Safety Staff




TP T T ey I SVe EEmrEe ARt el a e et asr e iindich e BNt S it St

November 1982 2-16
EMC

STANDARDS HANDBOOK REVISION DATE SECTION-PAGE

Al i A B A

Department of Transportation (DOT)
Aeronautical Qenter Oklahoma
Airways Facilities Service
Federal Aviation Administation (FBA)

Federal Highway Administration (FHA)
Federal Railroad Administration (FRA)

Systems R&D Service

Treasury

Bureau of Alcohol, Tobacco, and Firearms

Veterans Administration (VA)

Department of Medicine and Surgery

Standards and regulations issued by non-DoD Federal agencies are listed in
TABLE 2-6.

VOLUNTARY EMC/RADHAZ STANDARDIZATION

There are many national, voluntary, nongovernment standards organizations
that play an important role in EMC, The more prominent ones are discussed in

the following paragraphs.

American National Standards Institute (ANSI)

ANSI is a federation of industrial, trade, technical, labor, and
professional organizations, government agencies, and consumer groups. The
principal functions of ANSI are to coordinate the development of voluntary
standards in the private sector and to provide national representation to
international standardization organizations. Many ANSI standards in the areas
of computers, data transmission, and information processing have been adopted

by the federal government.
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Computer and Business Equipment Manufacturers Association (CBEMA)

The CBEMA is an association of approximately 41 manufacturers of office

YT Y Y

machines, equipment, furniture, and supplies. The Association holds
conferences and seminars in management and distribution and conducts market
] research. The CBEMA also cooperates in developing standards in the U.S. and

abroad for computers, data-processing equipment, and office machines. One of

its committees is Telecommunications.

ElectYonic Industries Association (EIA)

The EIA is a nonprofit organization representing manufacturers of
electronic products. The activities of EIA include the development of
voluntary standards for electronic components, circuits, and equipment.
Standardization activities of EIA are coordinated with ANSI and other
organizations. Some of these activities, such as standardization in the area

of digital interface circuits, directly impact government standards.

Institute of Electrical and Electronics Engineers (IEEE)

The IEEE is a professional organization, and one of its activities is the
development of voluntary standards in the area of communications-electronics
with emphasis on measurement techniques and definitions of terms. Several
IEEE standards have been used as a basis for developing communications

standards in the MIL-STD-188 series of documents.

Instrument Society of America (ISA)

The ISA is a scientific, technical, and educational organization
dedicated to advancing the knowledge and practice related to the theory,
design, manufacture, and use of instruments and controls in science and
industry. It conducts conferences and symposia, develops standards, publishes
and disseminates information, provides educational services, and recognizes

individual achievement.

‘e’ ....:."... P « o et . . .. - D P B SR DU B . . . e J
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National Electrical Manufacturers Association (NEMA)

NEMA is composed of manufacturers of equipment and apparatus used for the
'qeneration, transmission, distribution, and utilization of electric power,
such as electrical machinery, motors, transportation, communication, and
lighting equipment. It develops product standards covering such matters as
nomenclature, ratings, performance, testing and dimensions; participates in
developing National Electrical Gode and National Electrical Safety Codes; and
advocates their acceptance by state and local authorities. One of its

divisions is Electronics.

Radio Technical Commission for Aeronautics (RTCA)

RTCA is an association of aeronautical organizations of the United States
from both government and industry. Dedicated to the advancement of
aeronautics, RTCA seeks sound technical solutions to problems involving the
application of electronics and telecommunications to aeronautical
operations, Its objective is the resolution of such problems by mutual
agreement of its member organizations. The findings of RTCA are in the nature

of recommendations to all organizations concerned.

Scientific Apparatus Makers Association (SAMA)

SAMA standards are adopted in the public interest and are designed to
eliminate misunderstandings between the manufacturer and the purchaser and to
assist the purchaser in selecting and obtaining without delay the proper

product for his particular need.

SAE (formerly Society of Automotive Engineers)

The SAE is a professional society of engineers in fields of self-
propelled ground, flight, and space vehicles. Its objective is to promote

design, construction, and utilization of self-propelled mechanisms, prime
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movers, components thereof, and related equipment. One of its publications is
an annual handbook on standards. Committees include Aerospace Electronics

(AE-4) and Automotive Electronic Systems (C-95).

Voluntary (non-government) standards of these primarily-U.S.

organizations are listed in TABLE 2-7.

RADIO SERVICES AND APPLICABLE STANDARDS/REGULATIONS

Project engineers are often asked to perform an EMC analysis that involves

not only military equipment but the equipment in a civilian environment. A
typical example of such a project would be the introduction of a military
radar into a civil airport or into a populated area. To perform such an
analysis, the project engineer must determine the electrical characteristics
of both the military radar and the civilian environment. The following
tabulation of non-DoD documentation is provided to assist the analyst in
determining the characteristics of equipment in the civilian environment

additional to those in the ECAC data base.

Communications

Aeronautical Communications

VHF/UHF Air/Ground Communications Frequency Engineering Handbook,

Federal Aviation Administration (FAA) Handbook 6050.4A.

Manual of Regulations and Procedures for Radio Frequency Management,

National Telecommunications and Information Administration (NTIA), continually
updated.

Aeronautical Communications, Annex 10, International Civil Aviation

Organization (ICAO), latest revision,
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ARINC Document List, Aeronautical Radio Inc. (ARINC), issued

annually.

Aviation Services, PFederal Oommunications Commission (FCC) Rules and

Regulations, Part 87, Volume V,

Frequency Management Principles, Spectrum Engineering Measurements,

Federal Aviation Administration (FAA) Handbook 6050.23, May 1969,

Land Mobile

Domestic Public Radio Services, Federal Communications Commission

(FCC) Rules and Regqulations, Part 21, Volume VII,

Public Safety Radio Services, Federal Communications Commission (FCC)

Rules and Regqulations, Part 89, Volume V.

Industrial Radio Services, Federal Oommunications Commission (FCC)

Rules and Regulations, Part 91, Volume V.

Land Transportation Radio Services, Federal Gommunications Commission

(FCC) Rules and Regulations, Part 93, Volume V.

Mobile Services, International Radio (onsultative Committee (CCIR)

Study Group 8, Volume VIII, Kyoto, Japan, 1978,

Manual of Requlations and Procedures for Radio Frequency Management,

National Telecommunications and Information Administration (NTIA), continually
updated.

Marine Services

Stations on Shipboard in the Maritime Services, Federal

Communications Commission (FCC) Rules and Regulations, Part 83, Volume IV,




" e e T T

7 'l’
.

s

"k

RACRACIICE Ko S Ao R i o A duiihen Syt Ynac s SaCHRACCRACIA TS S C A A

o
‘ol

.
‘o

2-34
EMC November 1982

STANDARDS HANDBOOK REVISION DATE I SECTION-PAGE

Manual of Regulations and Procedures for Radio Frequency Management,

National Telecommunications and Information Administration (NTIA), continually

revised.

Point-to=Point Communications

Domestic Public Radio Services, Federal Commuanications Commission

(FCC) Rules and Regulations, Part 21, Volume VII.

International Fixed Public Radio-Communications Services, Federal

Communications Commission (FCC) Rules and Reqgulations, Part 23, Volume VII.

Stations on Land in the Maritime Services and the Alaska Public-Fixed

Stations, Federal ommunications Commission (FCC) Rules and Requlations, Part

31, Volume 1V.

Fixed Service at Frequencies Below About 30 MHz, International Radio

Consultative Committee (CCIR) Study Group 3, Volume III, Kyoto, Japan, 1978.

Fixed Service Using Communication Satellites, International Radio

Consultative Committee (CCIR) Study Group 4, Volume IV, Kyoto, Japan, 1978.

Fixed Service Using Radio Relay Systems, International Radio

Consultative Committee (CCIR) Study Group 9, Volume IX, Kyoto, Japan, 1978.

Satellite Communications, Federal (ommunications Commission (FCC)

Ruies and Regulations, Part 25, Volume VII.

Manual of Regulations and Procedures for Radio Freguency Management,

National Telecommunications and Information Administration (NTIA), continually

updated.
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Broadcast Communications (AM, FM, TV, International)

Radio Broadcast Services, Federal ommunications Commission (FCC)

Rules and Regulations, Part 73, Volume III.

Broadcasting Service (Sound), International Radio Consultative

Committee (CCIR) Study Group 10, Volume X, Kyoto, Japan, 1978.

Broadcasting Service (Television), International Radio Consultative

Committee (CCIR) Study Group 11, Volume XI, Kyoto, Japan, 1978.

CISPR Limits of Radio Interference and Report of National Limits,

International Special Committee on Radio Interference (CISPR) Publication 9,

International Electrotechnical Commission, Geneva, Switzerland.

Radio Frequency Devices, Federal Communications Commission (FCC)

Rules and Regulations, Part 15, Volume II.

Manual of Regulations and Procedures for Radio Frequency Management,

National Telecommunications and Information Administration (NTIA), continually
updated .

Amateur and Citizens Band Services

Amateur Radio Service, Federal Communications Commission (FCC) Rules

and Regulations, Part 97, Volume VI.

Citizens Radio Service, Federal Communications Commission (FCC) Rules

and Regulations, Part 95, Volume VI.
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Navigation

Aeronautical Navigation

Aeronautical Communications Annex 10, International Civil Aviation

Organization (ICAO), latest revision.

ARINC Document List, Aeronautical Radio Inc. (ARINC), issued

annually.

Frequency Management Principles, Spectrum Engineering Measurements,

Federal Aviation Administration (FAA) Handbook 6050.23, May 1969.

Geographical Separation Criteria for VOR, DME, TACAN, ILS, and VOT

Frequency Assignments, Federal Aviation Administration (FAA) Handbook 6050.5a,

March 1969.

Aviation Services, Federal Communications Commission (FCC) Rules and

Regulations, Part 87.

Manual of Regulations and Procedures for Radio Frequency Management,

National Telecommunications and Information Administration (NTIA), continually

updated.

Maritime Navigation

Stations on Shipboard in the Maritime Services, Federal

Communications Commission (FCC) Rules and Regulations, Part 83.

Manual of Regulations and Procedures for Radio PFrequency Management,

National Telecommunications and Information Administration (NTIA), continually
updated.
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Noncomminication Devices

Incidental Radiation Devices

Section 15 of the FCC Rules and Regqulations: The requirements,
technical specifications, and equipment authorization procedures for an
incidental and restricted radiation device, which apply to the marketing of
such a device, are set forth herein. The manufacture and marketing of such a
device without prior Commission authorization is prohibited by section 302 of
the Communications Act of 1934, as amended. (Details are being added on (1)
security and alarm devices, (2) data processing equipment, and (3) switching

power supplies.)

Industrial, Scientific, and Medical

Section 18 of the FCC Rules and Regulations: The requirements,
technical specifications, and equipment authorization procedures for
industrial, scientific, and medical devices which apply to the marketing of
such a device, are set forth herein. The manufacture and marketing of such a
device without prior Commission authorization is prohibited by section 302 of
the Comminications Act of 1934, as amended. (Section 18 is undergoing a

complete rewrite, basically to follow CISPR Recommendations.)

. D T T T VP S . ORI J
R T A P L LI DRI S AP R R AU WO, BPUIE, S S, W S, S/ S IO N VU WAL SO - W




N I A Y L

%

- % Ch A" IFE AR I L S A AR R A AL

EMC November 1982 3-1

o STANDARDS HANDBOOK REVISION DATE SECTION-PAGE

-

{ SECTION 3

::: FOREIGN NATIONAL EMC STANDARDIZATION AND REGULATION

-

' INTRODUCTION

ﬁ . For mos* Furopean countries, the interference-control requlations will

‘ﬂ eventually be unified and will be based upon a European Economic Community

f% Directive that is being developed. The directive is based upon the

M International Electrotechnical Commission, International Special Committee on

? Radio Interference (IEC/CISPR) recommendations and publications. Since West

’ts Germany's interference regulations are harmonized with IFC/CISPR

?: recommendations, it is expected that most countries in Furope will follow West
Germany's approach to interference control.

.

o GERMAN INTERFERENCE-CONTROL LAWS

. In the Federal Republic of Germany (West Germany)}, the interference-

é‘ control laws have been written and the technical and administrative

:: organizations have been established to enforce the limits. The International

2: Telecommunications Union Treaty of 1947 is the foundation of the "Law for the

o Operation of High Frequency Apparatus, dated 9 August 1949." The law assigns

% the responsibility of interference control to the Minister fuer das Post und

2 Permeldewesen (DP-FTZ) (FTZ, Referat C-24. Am Kavalleriesand, D-6100

'S Darmstadt, West Germany) who enforces the administrative requlation that

M stipulates if equipment meets a specified interference limit (i.e., VDE 0875),

X a "General Permit" is issued. The proof of compliance with the limits is the

'i "Radio Protection Emblem" issued by the VDE Testing Station that must he
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affixed to the equipment.

VDE Organizations

The VDE consists of three distinct organizations that work together to
advance electrotechnology. Verband Deutscher Elektrotechniker (VDE) is the
Association of German Electrical Engineers, which consists of dues-paying

members. As part of this voluntary effort, the VDE Regulations arc prepared
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by VDE Standards Committees (VDE Normen Ausschuss). Individual regulations
are written for personnel safety, consumer protection, reliability, and to
harmonize German and international standards. Each new regulation has a well-
publicized review that is coordinated with the German Standards Institute .
(Deutches Institute fuer Normen, DIN) and the German Electrotechnical

ommission (Deutsche Elektrotechnische Kommission, DEK). New VDE regulations <
also receive a DIN number that is based on the last three digits of the VDE

number, e.g., VDE 0874, 10 73, becomes DIN 57874.

The second organization is the VDE Publishing House (VDE Verlag) with
offices in Berlin (1 Berlin 12, Bismarkstrasse 33) and Offenbach (D-6050
Offenbach, Merianstrasse 29). The VDE regulations and draft requlations may be

ordered from either office.
The third organization is the VDE Testing Station (VDE Pruefstelle) at
D-6050 Offenbach, Merianstrasse 28. The VDE Testing Station has been in

existence since 1920.

VDE Testing Station

The VDE Testing Station is a quasi-independent institution of the
Association of German Electrical Engineers (VDE). Management of the VDE
Testing Station is controlled by the Board of the Testing Station of the VDE,
a standing committee that determines the work areas and fee structure and
draws its members from firms which have an interest in the work of the testing
station. The Director of the VDE Testing Station is responsible for the
management of the testing station and for the proper performance of the
tests. The Director makes the decision to grant, reject, or withdraw the
permission to use a VDE Emblem. All of the decisions of the testing station
may be contested by filing a complaint with the VDE Board. The work areas and
fees of the testing station are determined by the VDE Board. The work of the -

testing station is chartered to be for the common good and extends over the

following areas:
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1. Safety tests for the VDE Emblem

2. Radio-frequency interference-suppression tests
3. Qualification tests for electronic components
4. General investigations

5. Administration of the VDE Testing Station.

The measurement of radio-frequency interference originating from
electrical appliances and the effectiveness of interference-suppression
measures was undertaken by the testing station in 1951. Contractual
agreements between the German Postal Service and the VDE are the basis for the
RFI measurements by the VDE. The VDE issues certificates of compliance for
(1) equipmené that generates RF energy intentionally (VDE 0871) and (2) radio
and television receivers (VDE 0872.) The German Postal Service then issues a
test number that must be affixed to the equipment. For equipment that
generates interference as a by-product (VDE 0875), the VDE issues a permit to

use the “Radio Protection Mark” that must be affixed to the equipment.
EMC-related standards of West Germany are listed in TABLE 3-1.

CANADIAN EMC STANDARDS

Canadian standards are issued by the Canadian Standards Association (CSA)
which, chartered in 1919 and accredited by the Standards Council of Canada to
the National Standards System in 1973, is a not-for-profit, non-statutory,
voluntary membership association engaged in standards development and

certification activities.

CSA standards, by reason of Association procedures, reflect a national
consensus of producers and users -- including manufacturers, consumers,
retailers, unions and professional organizations, and governmental agencies,
The standards are used widely by industry and commerce and often adopted into

regulations by municipal, provincial, and federal governments, particularly in

the fields of health, safety, and the environment.
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The Association offers certification and testing services in support of,
. and as an extension to, its standards development activities. By independent
evaluation, CSA certification determines that products intended to bear the
CSA Certification Mark, conform to accepted standards. This Mark is applied
to over half a billion articles per year, ranging from plumbing products to
medical devices, from household appliances to personal protective equipment,
and from housing and construction materials to office machinery. 1In order to
ensure the integrity of its certification process, the Association regularly

and continually audits and inspects products that bear the CSA Mark.

In addition to its head office and laboratory complex in Rexdale
(Metropolitan Toronto), CSA has regional branch offices in major centers

across Canada and inspection and testing agencies in eight countries.

The C22.4 series of CSA EMC c :andards listed in TABLE 3-2 are a portion
of the Canadian Electrical Oode -- Part IV, Limits and Methods of Measurement
of Electromagnetic Interference. These standards are in the process of being
redesignated to the C108 series, some of which are also listed. They are

legally binding by incorporation into the Canadian General Radio Regulations,

Part I, amendment on Radio Interference Regulations.

EMC~-related standards of Canada are listed in TABLE 3-2.

BRITISH EMC STANDARDS

British standards as listed in TABLE 3-3 are issued by the British
Standards Institution, 2 Park Street, London WIA 2BS, UK. They are available

from the Sales Branch, Newton House, 101/113 Pentonville Road, London, N.I.

EMC-related standards of Great Britain are listed in TABLE 3-3.

" ‘-".‘-'. ot et .‘.’,. -A'.. Ly . K o
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TABLE 3-2

EMC-RELATED STANDARDS OF CANADA

Nuaber -Date Coordinated Scope/Purpose Notices/ Scheduled Superseded
Title Documents Asend upd. s
C22.4 Wo. 101-1972 Covers the requirements and
Electr tic Interf ies for the
Measuring Instrusents sent of levels of electro-
sagnetic interference, both
conducted and radiated, as set
forth in related CSA Standards
on Tolerable Limits of EMI;
doss not necessarily describe a
single instrument.
C22.4 No. 104-1974 Tolerable SAE J551.

Limits and Mathods of
Measurement of Radio
Interference from Vehicles
and Other Devices Having
Internal Combustion
Engines

C22.4 No. 106 - 197
Tolerable Limits of

Bl gnetic Interf

Redio Prequency Generators --
Industrial, Scientific, and
vedical

from

C22.4 No., 107 ~ 1949 (R1964)
Tolerable Limits and Special
Nethods of Measurement of Radio
Interference from Wire
Communication and Signal Systaas
(1 errata)

C108.1,1 - 1977
Bl tic Interf
Measuring Instrusents -- CISPR
TYPO

C108.3.1 - 1975

Tolerable Limits and Methods of
of Elec gnatic

Interference from Alternating

Current High Voltage Power

Systems 0.15 Mie ~ 30 Mg

C108.5.4 - 1975

Tolerable Limits and Methods
of Measuresent of Line
Conducted Interference froam
Low Voltage Apparatus

(0.49 Mg - 30 MHs)

CR-1, RSC 1970
Radio Interference
Regulations (RIR-5)

RE-161 Ilssue !

Interference Limits &

Test Procedures for Airborne
Electronic Bjuipment Intent

265-1966
fadiation Hazards fros
Llectronic Bquipment

Applies to radiation and con-
duction of RF powar liable to
cause interference from any

P not 14 d by the
Department of Comsunications
for radio comsunication but
which contains an RF generator
liable to cause radiation at
any frequency.

Applies to radic interference
(both transient and sinusoidal)
originating on any part of
communication or signal
systess.

Sets forth the characteristics
of an instrusent conforming to
CISPR requiremsnts for the
ssasuresent of ENI, both con~-
ducted and radiated, in the
frequency range 0.15 to 1000 MHs,
as set forth in related CSA
$tandards on Tolerable Limits

of EMI,

Applies to electromagnetic inter-
ference originating with

ac slectric power lines and
associated generating and
distributing stations for volt-
ages up to 765 kv phase-to-phase.
Frequency limits apply from

0.15 to 30 Mus.

Limits for radio noise from an
184 radio-frequency generator
that is used in Canada.

Sets forth interference limits
and tast procedure to detersmine
compliance with the requirements
of the relsvant Radio Standards
Specifications under the follow-
ing conditions: airborne radio
and radar equipment shall cperate
satisfactorily alone and with
other such equipment that say be
installed nearby.

Compliance required by manufacturers
and users of electronic equipment.
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JAPANESE INDUSTRIAL STANDARDS
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Japanese industrial standards are used by both commercial and

]
o
e 8,

governmental organizations involved in design engineering, quality assurance,

research and development, construction, testing, and maintenance. They are
grouped into 17 specific divisions, of which the Electrical Engineering
division contains most of the EMC-related standards. Although adequate

o information on them was not available by the publication date for this

( revision of the EMC Standards Handbook, a listing of such standards is planned

- for later revisions.
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SECTION 4
INTERNATIONAL EMC STANDARDIZATION

There are several international standards organizations that play an

important role in EMC.

INTERNATIONAL ELECTROTECHNICAL COMMISSION (IEC)

The IEC was founded in 1906 to promote internaﬁional cooperation in the
electrotechnical industry. The IEC has originated a multilanguage vocabulary
with more than 100,000 terms, originated the "International System" (S.I.) of
units of measurement, and established worldwide standards for electrical
equipment and installations. There are 42 national committees of which one of

these is the CISPR.

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION {(ISO)

The ISO develops voluntary standards in many areas on a worldwide basis.
Of interest is ISO Technical Committee (TC) 97 on computers and information
processing and its Subcommittee (SC) 6 on data communications. ANSI
represents the U.S. on ISO/TC 97 and coordinates proposed ISO standards on the

national level.

INTERNATIONAL RADIO CONSULTATIVE COMMITTEE (CCIR)

The CCIR, together with the International Telegraph and Telephone
Consultative Committee (CCITT), is part of the International
Telecommunications Union (ITU) and was established to promote standardized
radio communications on a worldwide basis. Reports and recommendations
published by the CCIR have been used and will continue to be used as a basis

for developing radio-communications standards.
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INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE (CISPR)

The Comite International Special des Perturbations Radioelectriques

(International Special Committee on Radio Interference) was founded in 1934.

It promotes international agreement on many aspects of radio interference
(such as methods of measurement and limits for conducted or radiated
interference from many different apparatus and appliances and their
statistical interpretation) with the primary objectives of fostering
satisfactory reception of radio and television broadcasting services and of
facilitating international trade. Interference between transmitters of
radiocommunication services is not in the domain of CISPR. [This is a matter
which directly concerns the ITU and for which this Union, on the advice of its
CCIR, itself prepares recommendations and issues requlations (Radio
Regulations).] CISPR has three subcommittees (on limits, on methods of
measurement, and on safety) which meet in plenary assembly every 3 years.
Inputs to these subcommittees are furnished by 10 working groups that meet
usually annually to discuss specific study questions which may lead to a
report. In many cases, they lead to recommendations; member national
committees of the International Electrotechnical Committee then may ask their

governments to approve pertinent legislation.

INTERNATIONAL TELEGRAPH AND TELEPHONE CONSULTATIVE COMMITTEE (CCITT)

The CCITT is a civil organization that is part of the ITU and was
established to promote standardized telegraph and telephone communications on
a worldwide basis. Most of the European commercial communications systems

follow the CCITT recommendations.

Figure 4-1 illustrates the interrelation of some of these and national

organizations.

International EMC-related standards are listed in TABLE 4-1.
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International Standards Organization
(IS0)

International Electrotechnical
Commission (IEC)

International Special
Committee On
Radio Interference
( CISPR)
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Figure 4-1. Role of EMC standards activities leadinn
to national or international standarization.
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APPENDIX A

SUMMARY OF MIL-STD-461B REQUIREMENTS (Reprint)®~!

2 1EEE TRANSACTIONS ON ELECTROMAGNETIC COMPATIBILITY. VOL. FMC.23. NO 1 FEBRULARY 19n2

Application Tables for MIL-STD-461B

RICHARD B. SCHULZ, reLLow. IkEE

Abstract—The complexity in application of MIL-STD-461B is re-
duced by use of tables which summarize requirements of the standard.
A separate table is provided for a group of limits applicable to each
type of test procedure.

Key Words—MIL-STD-4618B. application tables.

DESCRIPTION

MIL-STD-461B [1] is the basic and complex EMC standard
based upon a variety of test procedures in MIL~STD461’wi(h
some procedures yet to be issued. The limiting acceptable
values are sometimes uniform across the branches of service,
but also are often different to reflect differing needs among
the services. As a result, a vast array of requirements meets a
user of MIL-STD-461B. To organize these in a (comparatively)
simplified format and permit ready application is the objective
of this paper.

Tables [-1V describe the classes of equipment/subsystems
on which the limits ate imposed. Basic categories are listed in
Table [, with subclasses further detailed in Tables 1I-IV.

Tables V-XXV summarize applicable limits for these
classes on the basis of one particular type of test, for example,
*“CEO1 CoNDUCTED EMISSIONS: POWER/INTERCONNECTING
LEADS (30 Hz-15 kHz).” This table. as well as others, notes
both the intended applications for these limits and pertinent
limitations. Limits are provided for each class of equipment/
subsystems in terms of a simple equation for each frequency
range. Equations normally involve log f(frequency) and a few
constants. For ready visualization, a sketch of each is provided.
Special conditions are provided in footnotes.

Although these tables are intended as a fast-access summary
of MIL-STD461B, initial use may require checking with the
standard until confidence in the tables is established, and to

Manuscript received September 1, 1981.

The author is with IIT Research Institute 4t the Electromagnenic
Compatibility Analysis Center, Annapolis. MD, 21401 (301) 267-
3218.

insure that the latest requirements are imposed. Tu facili-
tate such checking. a part number of the standard is related 1o
its corresponding equipment classification number 1n Table |.

EXAMPLES

To illustrate use of the application tables. consider two
examples. For the first of these, assume an aircraft trainer is to
undergo the CEO3 Conducted Emissions tests on power and
interconnecting leads. From Table [V, trainers are in Class A3,
In the CEO3 application table, separatc listings are shown under
Equipment Class A3 for Army (A), Navy (N} and Air Force
(AF) requirements. (Others applicable to all services are de-
noted by X.) Narrow-band (NB) emissions limitations for both
the Army and the Air Force are found on the first and second
lines of the table for the frequency range 15 kHz to 2 MH:
and the seventh and eighth lines for 2 to 50 MHz. (The lower
portion of the table provides broad-band (BB) limits.) These
are expressed in dBuA by 29.3-31.1 log f. where the frequency
Jis in MHz. Thus limits at | and 2 MHz would be. respectively.
29.3 JBuA and 29.3-31.1 log 2 = 38.7 dBuA. On the other
hand, narrow-band emission limits from 15 kHe to 2 MHz for
the Navy, lines 4 through 6, depend upon the supply frequency
(dc, 60 Hz, 400 Hz) and the supply current for values greater
than | 4 (note ¢).

For a second example. assume a crash rescue truck is to
undergo the UMO3 Radiated Emissions test. From the UMO3
applications table, a crash rescue truck is a piece of Group |
equipment. In the table, broad-band limits are provided un lines
| and 4. In units of dBuV/m/MHz, they are 79.7-10.7 lug s
for 0.15-200 MHz and 5.6 + 21.5 log f fur 0.2-1 GHz. Values
at | MHz and 0.2 GHz are. respectively. 79.7 dBuV/m/MHz
and 79.7-10.7 log 200 tor 5.6 + 11.5 log 200) = 550
dBuV/m/MHz.

REFERENCES

il MIL-STD-361B. Elecromagnens  Emosion and  Suss eprabaiin
Requirements jor the Control ot Elecromagnete Inteeseren e
Dep or Detemse. Apr 1. 1ukD

A"”«p;_:end;i.x A has been published as a technical paper: Schulz, R. B.,
"Application Tables for MIL-STD-4618," IEEE Trans. EMC, Vol. EMC-24,
pps 2-11, February 1982.

M 8 s e -

L R gy




-
w
Q
<
o~ g
12
< O
F - . .
C T - R .- e
=S. s103e1neTs pue s1suTeL g ey T T T “$3uswainbai TeI13udb SUIIDUCD | 2aed
ozv . ST i S pd '
2TU0a3IDATS vzamucoﬂ;—vﬂ 110ddns pue 31823 S0 W 935 u:OHM«HW& [hgtinbiitntind o ’ ‘.
pRIouY ‘youne DTIIDBTS 1eTOR .
103 paitnbair jusudrnb. 1 pue 3noxoayd seaie ul-..ou €© oi
5 punoib soedsol pasn 10 * 1edT1115 ‘yv
w azv 03 1amod buvArddns juswd |
N (d3W) 39mod- Jusud nba
D o 83 5396 aamod 21r3o01s *1tdom pue (sdn)
[+)} - c UNPT 10 13031090pdS UO Par[e3suUY u:wuna.”“ PO WN 99§ “ sraridnizajurun ‘s3usvodwod : B
e T IR O PRRiaEy ausad ) ezv ua..wn“nw pue siojeisush suthua | 23 “
ﬂ f _ uotradriosag i - !»i-l - €0 Wn 935 seTotyea onom;w:vo :“:.:Yo.:m:» pue [3 -
g 10603 eD) . -1evoads pue resvidel '
fa (as) ad10.4 Ny pur £ . o 12 8 B
SWALS ! 1 2 AABN *AWIY 10.4) STy uT swe 19J9 as€d .
‘m z ASHNS/SINANAINGI TV SSY1D 4O SAMODALY 10 wiojyerd w”uw““u&m TuoTIeTTeISUY : .‘
o nIave DALYD Ar1ensn jou sw g in POITIIORSY ,
w 0 on&.—:&ounh.ﬂ:n pue s3ucwdynba ;
= . -1e1eush ‘sno N
& o UL 8IS TH ©
z > r e poan 23uemd -seoxe paretost ut ° |
s §3130889000 autbua-39p M. .n“.... tnbe serTETS pue .nvqgu_.. K
1O
avine. - aoed
n:mc_”o”v_.Mum 1593 sutbus 8B YONS .o_:«.aunmﬂu ®31e [POTITAD-UOU UTY pasn ucvl“w“”“ ‘d
T Y 38
3 Aeme posn Juawdinbe punocib soevdsoizay : ou”unwﬂwuuu_.u:!-:«al dtys otuo130318
———— w ex3  *seaie punoib y
ur pagjedsoy Ay ¢edvsduyd reoraio .
aq J0u
[(e2Ypawoiaw 103 pasn Juswdrnbe Teor 3IJTL aye s sLsqns pue sjuswirnbe 1 e 1
pow o1qv1104 120dd ' ¥ 8selD 9y .
elv ng Jey) swaisdsqns pue juowd ynkd q 1
$1010TNWTS pUP S1dUTELL PIv ssutiemans SV M ]
sdrys asezm: ,
ou.ﬁ:u“o&‘.swo 310ddns pue 1833 DrUOIIDATR _nﬂugow " ¢ Y
o :a. ”w:uﬂauu:q 70 uouneT PP 1noRORLD 6-v ror BaT99yn pue paxdeay burpniout e
) nuba. ow ) .
w baz Jused tnbe puncib eowdsoaay o1v Haom pue vo:..:.”““:”u puno19 € 14 4
wnbe 310ddns '
! (ewe131te 03 teu. -punoib paieroos
N ' 103%8 10 v-v Y se butpnyouvy) .
m 0 apersare e e o Lo i 8915Tysa youney pue 3jerosoeds | zv B
[} v €y §-¥ (3usmdtnba 310ddns-puncab € T
@w +—- payounet-11v pazercosse burpniout) 3jeioaw .
Y, Z 4 - s i b b ssuorivrieasut 3o smiozierd v z -]
. g a uotadriosea UTMOTTO} U3 6° yons ‘sed ! )
e - F ut Je Tesr3vao Y
- OT H . 10be3w) perITeIsSuT uaym Arqriedmod s1e19d0 T
. : . -
g =un z —_— (35) AAEN pue 33504 1Y J0.]) "~ Ailil.% | 3o 3en sweasdeans pue sausedwnta | ¥ -]
5 wa3 o A1SASANS ANV SLNAWIINDT 1Y SSV1) 40 SAHODILY. de/n | dan o B A R "
@ ! namvL PALYD | oot seora o N
< 2 R ——— ]
3 - uovidvriosag e ON 31ed N
m : o sse1d | aL9r-aLs-TIwW s
s - - "
2 : 1SSV 1) :E_.mm>..mN:m\hz.,._:.=:3 - S
2 v .
—.a\lv W L KR
“ . ! ’
L
-
e
.




STANDARDS HANDBOQK

EMC

November 1982

REVISION DATE

SECTION-PAGE

IEEE TRANSACTIONS ON ELECTROMAGNETIC COMPATIBILITY, VOL. EM(-24, NO. 1, FEBRUARY 1982

TABLE IV

EQUIPMENTS AND SUBSYSTEMS
(For Army, Navy, and Air Force Use)

Items Common to
(Army Only)
AS

Classes Al
AJ, A4,

Receivers
Transmitters
Antenna, Multi-
couplers
Intercoa/Inter-
phone
Modenm
Repeater
Amplifier,
Audio
Multiplexers
Laser Devices

IR Devices
Transponders
Beacons

Power Supplies
Inertial Guidance
Telatypewri ters
Recorders

Power/

Visual Displays
Digital Bquipment
Data Annotation
Camera Data

Te lephone SWHD
Servo/Synchro

Test Byuipment
Time/FPrequency STDS

Ultrasonic Devices
Telephones

Additional Items

Class A1 (Army Only)
Amplifier, Tuned RF
Amplifier, Untuned RF

Sensors/Antennas

Class A3

Amplifier, Tuned RF

MAmplifier, Untuned RF

Sensors, Antennas

Commercial, Bjuipment (Army Only)
Trainers/Sisulators

CLASS A4
Amplifier,
Ampliftier,
Manpack or
Manpack or
Sensors

Tuned RF
Untuned RF

Helmet Using Ship Power

Helmet with Self-contained batteries .

Receive-Signal Junction-Switching Connection

Boxes
Sonar Devices

CLASS AS

Amplifier, Untuned

Sensors

Receiver-Signal Junction-Switching Connection

Boxes
Sonar Devaces

|
|

All Others Not Listed Here

[CEQT] CONDUCTED EMISSIONS: POWER/INTERCONNECTING

TABLEVY
LEADS (30 Hz-15 kHz)

Applications.
Limitations.

#xtarnal lesds:
Class Af:

ASM aircrafe only.

ac/dc power. grouad. contyal, signel flimited) .

QU IPMEWT CLASS

Enisdlon

pl M LTS (B 75 Mg

AV AZ A M AS B EXTERNAL LEADS ] TREQUENCY RANGE [LLET Y UNITS SRETCH
L} Ac/de power. :ontrolP . 30 HE - 2 RHz 130 ABuA
[} 2 - 1% WMz 145.1 - 50.) log ¢t
ad Dc power, control 1Same as for AV, A2}
A7
X ox be < W, coneralt, nignal! 10 - 400 nx 120

0.4 = 1% Ruz

60 Mz - 15 kNE

92.0 « 22.% logq f
120M2 =~ 1.2 w2 0

1016 - 31,3 lag f

or v 0.2 WA

400 ue:© [vu.l.. nsv]
<« above

0.8 « 5 xHE

1.2 = 1% kN2 92.0 - 229 lng ¢

— e - ot ) — — — - — e
9.8 - 8 sz a0
8 - 15 i 110.9 - 22,9 log ¢

M6 - 22.3 log t

2 Far Aemy, only when specified in procurement.

It compliance for siqnal leads is requiced, 1t 18 Jeveloped 7n & cate=by-cede DASIS, fubject *n military approval.

Y ror r1A, @ relexstion * 20 loqg :load current).

700 suter snield TONNECted, IF twiSted PaITe TOJELhEr: LEtheTwise, oMplience 18 teveloped Tn 4 ~aee-by- ASe basis. subject t.

®itars 4ORT va. .
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TABLE VI
CEQ3|CONDUCTED EMISSIONS: POWER/INTERCONNECTING
LEADS (15 kHz-50 MHz)

External leads: ac/dc powar, ground, control., signal (limated)
For Army, nct applicable to Clasa B unless specified in pracuremant .

EXTERNAL LEADS LI

L
f in Mx) UNITS

SKETCH

F O .

J‘ ‘.;!.I .‘L

Ac/de powar, control NB | 15 ka - 2 T | AN 29.3 - 11.% log f | amua
x| £ W 4c. control
x < nm 400 Wz
{ < meomz 8) 26.4 - 21.2 log €
T W dc. control, signal €1 25.0 « 16.8 tog ¢
— | —— - — -] ——— e — e — — e — ]
Ac/dc power, control 2 - 50 Mz o)y 20
< 1Az de, 60 K, 400 ka:
Gontro1d, sigmal
< ' de. control 88 | 15 xmz - 2 Mz | ) 62.5 - 41.4 log ¢ | amuasmms
Ac/dc power, control 7) 612 - 37,2 log £
»
< A 400 Mz G) 60.5 - 15.0 log ¢
£ A 60 Mz Hl $7.6 - 25.4 log t
£ A dc, control, signsl I 56.4 - 21.2 log €
—_—— — e — e — ——— — e - — — — — "
Acsdc powse, contral 2 - 50 M 2 s
' '
< i odc, 60 NE. 400 He: -
control. ll,‘ll
4 vor Army. use LISW of IMEL-STD-462.
® compliance for signal leads 1 developed. subject to approval, on a case=by-case basis (exception, Note d) .
< Limits given for < 1A may, for > 1A, be relansd between 15 kiNs and 2 Wiz by: 4B relexation « (1.8) - 9.41 log f} log (loed curcent).
K . AS, applicable for outer shield connected or twist®d Pairs together: otherwise, compliance 1s developed
basis, subject to approval, as for 71 .
X TABLE VI
CEU6 JCONDUCTED EMISSIONS: ANTENNA TERMINALS
(10 kHz-12.4 GHz; Dependenton Tx fg)
EQUinmc.t SUDSYSTEmS fesineq ¢ 1% witn antennaa.
ble to Tu b with Pyyo v Yol W e 2 tar Acmy, P Payg P S W, a0 by FL > Yd ke,
antenna. ot 1 vdvenuite 4t 1.2k oz anureed sse RESTT.
. Fre Army, not applicable o Tlads B uniess specified un procaredent .
F W1 353 0N LMt EQU [PMENT PPEV TEST
mm T Pear powet AT [, R AANGE FRENENCY ¢
T teey up: us towMz -t “ 18y VL 10-0 «Hz " e
ue 40 18UV Wz LF i)0-300 =Mz 100 Wz
Sy es T T T - r—— - — = =" W 0.3-) W ~00 Wz
. O E L st -"o HF 1430 Wz t oz
“armonice 0§ ‘ af o) VHE 10100 ez 1 M
tarmsacs 2, ) St Lar wr ot =ut ‘ ME 0= AP IR
ant =40 - ' 1P
TABLE Vill
|CEO7 | CONDUCTED EMISSIONS: POWER LEADS, SPIKES
(Time Domain)
ALt STima. MAMLse aner e teit tian SreaNieATi o fvwer eats.
LAMmITat i Gns ApPLa ADIe f0 0 Jage M 10 4 assehye 1P T4AL4 1 ATy, A, ehen
4w il l in pPros grweent .
IPMET Cihas EMLn s -
AV AL R A A\ A LoEATILN B13 B [T 1T
o ‘ A prwer Leats Teansiane .yl 2
] 4 ] peas
B . . emer . eals L L
- [ [
"-- .'.~ IR ) ) Lo L N
y e, L. at a

SECTION-PAGE
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TABLE (X
CS0) |CONDUCTED SUSCEPTIBILITY: POWER LEADS
(30 Hz-50 kHz)

Application. Rjuipaent/subsysten extarnal power leads, including ground and neutral not Lntarnally grounded.
Limitavions. wieh app 1, may be del S if 1-circuit sensitivity <100 V. For Army,
not applicable to Class B unless specified in procurcment.

)
I#}Hm CLASS PREQUENCY SOURCE REQUIREM 1ts rmel
M a2z " adas e ANGE (€ ta k#e)(V): line voltage} KT skerch |
| |
=
: j 30 A - 1.5 ki Gt vy <30
X X l ; ;u v i :;‘o’ pALLL Ay
! i0 ! |
RN AN S .
x 1.5 < 50 ki ' €9.00 < 5.91 log £} 0.01 v, T <30 ‘
X x x x X | 19.00 - 5,91 log £} 0.01 V. I <s0
4 l 3.0 ¢ (=0,116 + 0.657 log )(O-O'Vl-l) i 30-100 .
x b 2 X x P 50 + {0,116 + 0,657 log f)(o.owl-s) i %0-100 '
x f 3.2 - 1.3 log ¢ boyt00 ! |
X x x x % i 5.5 - 2.6 log £ I 3100
] i I
2ror Acay, not applicable for dc leads.
"s_. unless specified in procuresent.
€£¢0.9% 'a‘ »M.us 'o‘ f° 18 fundamental frequency of test item.
Alternate: When source cannot develop required voltage at test itewm after having been
adjusted to dissipate 50 W in O.5-ohm load, test item is considered not susceptible.
TABLE X
CONDUCTED SUSCEPTIBILITY: POWER INPUT TERMINALS
(50 kHz-400 MHz)

Application. Bjuipment/subsystem power 1nput terminals, including grounds |
and neutrals not internally grounded. ;
Limitation. For Army, not applicable to Class B unless specified in

procuresent. 1
EQUT P! CLASS FREQUENCY SOURCE R!QUIR!N!C‘I‘
Al A2 A3 A4 RS B RANGE (Volts rms)
X X X X x X 50 kHz - 400 MHz 1 Vv, S0-ohm source

2 Alternate: When | W, S50- source cannot develop required voltage
and test Ltem shows no response, item is not considered susceptible,

TABLE X1
ICSO3 iCONDUCTED SUSCEPTIBILITY: INTERMODULATION,
TWO SIGNAL (30 Hz-10 GHz)

Application. Receiving equipment/subsystems: receivers, RF amplifiers, transceivers, atc,
Limitation, For Army, not applicable to Classes A2, A3, B unless specified 1n procurement.

T
EQUIPMENT CLASS FREQUENCY SOURCE REQUIREMENT (dB > std reference) !
Al A2 A3 A4 AS B RANGE? No. 1 (modulated) | No.2 (CW) :
1 '
X X X X X 30 HE ~ 2 MMz 66 ’66ibut‘|0dh)]
2- 25 wua® | a0 : |

| S - 200 Mz f 66

l I 200 - 400 MHzP %0

L l 0.4 - 10 GHz 66
L -

: ODmpendent upon operating frequency range of test item, as follows: from higher of
b 0.t !o or 30 Mz to smaller of 10 f_ or 10 GHz, where ‘o 15 the tuned frequency.
This range not applicable to test items operating within the ranga.

P —— et Tam :

L R PR . . R e P - St . . . -
LTt ., . RSO S T e SRR P RY
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TABLE XlI
CS0O4  CONDUCTED SUSCEPTIBILITY: INPUT-TERMINAL
SPURIOUS REJECTION, TWO SIGNALS
(30 Hz~10 GHz)

App: 190, RECOLVING eyuipRent/subsystems recwivers, AF . trensceivers. etc.
Ly For Army, not appii to Classas A2, A} B un €4 10 procurement .
Applicabiiity tor Clags 3 to be determined on 4 Case-dy-case bamis
IPMENT LASS FADQIENCY RANGES SOUNCE SEQU EREMEWT® (Source o
AV AT A3 A4 AR R R UPPER FREQ.T(S10 GHET ﬁ_—j_mﬁﬁg
X x oA % ox Lesser of (F/3, 9.05 t, [N o Aem Mmpiifier technical require-
f Greater ~f S 1, -+ IF. 20 ¢, went. or contral plan. else, 0 dbm
ty ty - aw/2 %0 18 above [, wource A
£y« swsl f; [ ]
“fsreoL RECE [VER AwLIFIER
[ Tuned frequency ® For wevequite input.20.8 € rcutofts.
1N rwest  [tunacle frequency’ ot Torar muitiple conve 1 s lowest used.
v, st [of bend in use Hiqn | passbend 1 yar wuitiple con L IF 1% nighest uawd.
e H0-dm-down bandwideh at t, set for standerd response. other
(atf tgs am indicated. Boen sources
@d a8 per WUL-STD~462.
TABLE X1l
|CSOS jCONDUCTED SUSCEPTIBILITY: CROSS MODULATION
(30 Hz-1 GHz)
Appliction. Receivify equipment/subsystems: receivers, RF amplifiers, transceivers, etc.
Limitation. For Army, not applicadle for ~lasses A2, A3, and B unless in procurement
Applicability for Clasy B determined on 4 ‘ase-by-case basis.
EQU IPMENT CLASS L4 JENCY RANGE SOURCE REQU IREMENT (Sc-lnnl.'lsl
AT A2 A3 Ad A5 B Low f WIGH T Receivers Amplifiers
x * x x X X f, = If £, ¢ It 66 1B > std rasponse N/a®
(> 30 dzy | (10 aHny (but ¢ 10 dBm)
#Curcent test procedure of MIL-STD-462 does not apply tu RF amplifiers.
TABLE X1V
L506 | CONDUCTED SUSCEPTIBILITY: POWER-LEAD SPIKES
Application. Spikes on ac/dc power leads, including grounds and neutraly not internally grounded.

Limitation. Por rstor-protected power inputa, requirement is also met for spike peak voltage equal to maximum
safe level of varistor.

EQU LPMENT CLASS SOURCE IR SPIXE TRANSIENT R
AT AZ A A AL 8 | PEAK (Volts) TIME TO ZERD (us) WAVESHAPE TALTERNATE)
3 100 < 0.15 € | t

A [] < 10
N 200 <08 3 3
ar [) 3 i
A X <10 g g
X X X 400 s Tig Treg
AF -
' ] — v -t pa e f—"
\ STes
\,
o

TABLE XV
[CSOTJCONDUCTED SUSCEPTIBILITY : SQUELCH CIRCUITS

Receilving equipment/subsystems utilizing squelch circulits.
None.

Application.

Limitations.

T

| EQUIPMENT CLASS
AV A2 AY A4 A5 B

SOURCE REQUIREMENTS (Two_Tests)
(a) IMPULSE (b) SIMULTANEOUS SOURCES

!X X X X X X% 90 ABuV/MHz (1) Cw, f,’,

{2} Impulsge:

v=2/) squelch threshold
SOdbuv/MHz .

—J

I

L i
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TABLE XVI1
(C309] CONDUCTED SUSCEPTIBILITY: STRUCTURE (COMMON-
MODE) CURRENT (60 Hz~100 kHz)

Application. Navy equipment/subsystems where f, < 100 kHz and sensitivity < 1LV
(such as 0.5uv).
Limitation. Applicable test points to be specified.

EQU IPMENT CLASS FREQUENCY SOURCE REQU IREMENT
A1 A2 A3 M4 A5 B RANGE (t (n kHz) UNITS SKETCH
20
N N N N 60-400 Hz 120 dBuA 03
‘ l l 1 0.4-20 kHz | 116. - 10.0 log f l 3
20-100 kHz | 183.0 - 61.5 log £ * 0

003 J4 20 00 eet

TABLE XVII
{REOT] RADIATED EMISSIONS: MAGNETIC FIELD (30 Hz-50 kHz)

Applications. Mgnetic fields emitted by cases and cables of equipment/subsystems; not antennas.
Limitarions. <Tlass At: ASW alrcraft only.

Class A2: 0On a case-by-case bhasis only.

Class A): Navy fixed/mobile ground facilities; otherwise, on a case-by-case basis.

EQR IPMENT CLASS EMI S LON LIMITS
A1 A2 Ad A4 A5 B TYPE BW FREQ . RANGE (€ 1n kHz) UNITS SKETCH

e
f4.nfg,spurious NB 30 Hz ~ 30 wHz 79.1 -« 40.0 log f| dBpT ‘s
'y 30 - 50 kHz 20 ‘ e 20

-
-
-—z
-
-1
-

TABLE XVIIl
RADIATED EMISSIONS: ELECTRIC FIELD (14 kHz-10 GHz)

Applicationg. Elactri: fielis wmsstml by ases anl ables f o juimments subaysteme: <ot intwanas.
LimICOtionS.  (Ipper frepuury fur broatband eaissions i3 1 M.
Far Atay, not spplicaBle T “laey B unlems dpecifiet 3 BT v afemear,

d) [PMENT ‘LASS £ % | -l [ . I S
'AT"'A —AI AV AL AL W
jabg :=f 2 b,c TYPE e Foulis. MANGE o W2 N RE D
A A LN T 1 fge Nly, Spurfious w 14 ale - ;4 Wz A In.s - dAt log f Was o .
N XX 31 kL5 - del {og f -
AF o Ar “

x C1o4h.S - dend Loyt " :
_—e— = —— - - - e wm == o= —— - wm -
A a LA S FLNE TP P 7 LRI ISP TPy N SN
N 8 X meoo4.8 e 15,4 !‘
AF Ar — o .
1 LC LR L | e . -

A ¢ o ox bo | 14 cns - 0 e T e TRER Y -
M x [T R R .
» i \/
At oot 3 « Y T S P | ~
_——— = e e —_——em e | — - ——- ;
A L2NE S N Wr - 0 Mz L Bt M
Y 3 Bove 1 " N
ar e
at ! v x Vit [P
: Por oMy THoath Pl 10W, relan LMt by 1) G By

e Torguen o 4 1 MR

v aenaeilye ntrolied pArstinaal SiteAs  transjest.

Vv AWy v ales NARGAL7enferAte] BeltCl iy transieats,
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g SCHULZ: APPLICATION TABLES 9
) TABLE IXX
[REOJ] RADIATED EMISSIONS: SPURIOUS AND HARMONICS
(10 kHz-40 GHz)

0
2

T T,

¢

AKC) | RADIATED WNISHIONS. SPURIOUS AND MARMDWICS (10 ki@ - 40 GMe)
p———e————=

.

ah:llloﬁl ™ equifment/Sulsystest uaed with entennas.
Cimitations. - Woc epplicanle to T with #. (0.1 w.
for Acmy. not epplicamie " Pass 8 uniess specified in procurement.

[~ 1: N unirs L ot !
- —— - N — o ——t
S ;‘-"ﬁmﬂ ? - -—uulLf'Lnuo. AANGE ? (P ek Powsr ot prr-all m.":. lel-:::‘l‘lﬂ |
™~ Foiee e o meme— f [RTCE . [ SRR R ce—mmA BT ESUTRLLSL R o See T TEELS
N ¥ 3 O 3y spuricws | < Qo 95 fge *7e os ¢ -80 ¢ amel VLP 110210 xMa} . ok - 10w !
& £ i . Mermonice > 1 ' i + Vo W 110-200 hNa) Pove nm - 100 me
» v 4 % ¢ 4 ) netmomics 23 $ z? : Larqer ot -80 ' 4 | W {0.0.) ) | 0 ke - oo
h 1 | ' and -40 - 10 lag P iONr 13-10 wNe) |10 km - G
b 1 i i 1 1 VIF (30-J00 Wiz} . T - ) G
A [ 1 UNF (0,3-1.24 Gue) ! 1O M - 12.4
1 ror Army, use tor Ta with fa) P » S uM, or (b) > 1.24 GME. Or Ic) inteqrsl antenna, or (4} B T.244% G . [coen: 200mm -a;cu
t wsvequide at < 1,28 Gue. h:rli',mn.n-e- see Note b. ¢ » Yy G b, ou]
O Use ‘with approval) when T spurious 4nd hermomice cennot be detersined by cROS. ] L ;
* funt within necessary W or p 5% 1, ‘—"
prionel, 40 Gus. L2
TABLE XX
[RSOTJRADIATED SUSCEPTIBILITY: MAGNETIC FIELD
(30 Hz-50 kH2)
< Application. Equipment/subsysems, aggociated cabling and connectors.
" Limitations. Applicable to Class A1 only for ASW aircraft.
-5, For Navy, applicable to Class A3 only for fixed or mobile ground
7 tacilities; other applications on s case-by-case basis.
o, For Army, applicable to Claas A) on a case-by-case basis, subject to approval.
o~
4
< | EQUIPMENT CLASS |  FREQUENCY SOURCE REQU IREMENTS
A1 A2 A A A5 B RANGE (€ in kHz) UNITS SKETCH
[
X N X X 30 - 450 Hz A) 100.4 - 39.1 log £ dBpT e
, J ; 1 0.45 - 30 kiz A} 106.8 - 20.8 log f : ”»
30 - S50 kMz A} 76 . 2
A 30 Hz -~ 30 Wz B) 79.1 - 40.0 log ¢
003  Oes 30 %0 WMt
TABLE XXI L
[RSOZ]JRADIATED SUSCEPTIBILITY: MAGNETIC INDUCTION
FIELD, SPIKES, AND POWER FREQUENCIES
Application. Equipments/subsystems. -

Limitations. For Army, power-frequency requirement of Class A3 not applicable
unless specified in procurement.
Applicable to Class A4 only foc items intended for surface ships.
Applicable to Class A5 only for items intended for submarines.
Applicable to Class B only on a case-by-case basis; for Army, only
when specified in procurement.

Source Raquirement. See CS06.
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IEEE TRANSACTIONS ON ELECTROMAGNET!C COMPATIBILITY, VOL. EMC-24, NO. I, FEBRUARY 1982

TABLE XX1t
[KSO3JRADIATED SUSCEPTIBILITY: ELECTRIC FIELD
(14 kHz~40 GHz)

lgghcanon. Bjuipment/subsystems.

Limitations., For 10 GHx ¢ f € 40 GHz, applicable only to intentional emitters on aircraft (Class A},
spacecraft and launch vehicles (Class A2), and ships (Class A4},
Note special requirements for non-metallic aircraft or structures (Class A1)
For Navy receiving sites {Class A3), the source requirement 13 1 V/m at ‘all frequencies.
For Army, applicable to Class B only when specified on procurement.

T T
EQUIPMENT CLASS FREQUENCY ___SOURCE REQUIREMENT 2® -
AT AZ A} A4 AS B RANGE FIRST ! SEBCOND UNITS
A A 14 kHe - 2 MHz 1 vim l
N x W ! 10 t
Ar AP | | 1 !
I 2 - 30 Mz h 10 ! 5
.30 M - 2 GHz ! 5 i P
A ! 2 - 10 Gz [ 5 !
ar ! ! t
N | 40
X x A 10 - 40 GHe : 20
Ar ; :
N : ! 40 ! ' i
+ ' '
n 14 ke - 40 Gie ,Y 200 (non-wmetallic arrcraft, structures)
AP ¢ | +
14 ki - 30 Mz " | (balow deck) | 100 (above deck)
t 130 M - 10 G 1 (below deck) 200 (above deck)
/
% Mk -1 O 1 oo
x 14 XM - 10 G ' 1 ;
L A

: Above 30 Nz, the requirement is for both horizontal and vertical polariation.
Consider operational WM environment (See MIL-HDBK-23%). Wlues here are minimum, Substantially higher
values say require modsfying procedures of MIL-S5TD-462, to be described 1n BNC Test Plan.

TABLE XXI1I
[UMO4]CONDUCTED AND RADIATED EMISSIONS AND RADIATED
SUSCEPTIBILITY: ENGINE GENERATORS/COMPONENTS
IN, OR POWERING, CRITICAL AREAS

Applicatinns. BNYIne Jeneratnrs and associated companents, uninterruptible power sets (UPS) 4nd mcbile electric power « MER!
equipment supplying powet to, Sr used (n, uritical areas ["laas 721, in the fnllowing iruups:
1. 72 1tems with ratings ¢ 240 wVA
11, 72 items with ratings > 240 wVA
1{l. ©Engine qenerators with alertronic circut®fy (for regulation, “ontrsl, stabilaty, etc.)
Limitation. Above )0 Mix, radisted lLimits &pply fo¢ hath norigontal and vertical entennas at t-m fistance. Applicabie to
Group 11 1tems when specified by “ummand r ajency voncmened.

GRAIP ROV TR LiMITS
[ TYPE Bw YREWENCY RANGE 1t~ W2 INITS SKET™H
by
x Conductad EMies.ng: L1 LANELFEEINE M T - et gt ASLA A WMy N
x Power Leads 2 - 50 me i i —
X Radiaced Emissiong 14 wMz - 2% MMz 1.7 - T6A Lag ! Y ® e e
25 - S0 W2 I -S4 g ! P
Hu MHZ - 1 ilHZ A )
Ratiated Susceptihility | NB - 400 e v, vrm N .
’ 1.4 - 10 iz s { 1
ST TR e
. . - . - . Cet ottt -
‘..Q-.' Wt [ PP T DAL DAL AT Y A TG 1w v “a i o a
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TABLE XXIV
[OMO3]RADIATED EMISSIONS: TACTICAL AND SPECIAL-
PURPOSE VEHICLES AND ENGINE-DRIVEN -
EQUIPMENT
Application. Tactif8l/special-purpose vehicles and anyine-driven squipment, including #lectrical »quipment ind attached pares
1By pment Cl. -
GRouP t SROUP 11
Zrash rescue trucks Patrol Boats “otoreveles “aintensnce and service
wheeled vehicle, tactical Qun motor carciage Harsor tugs trucks/vans
Armored and tracksd vehicles Rallway Aaintenance-of-way forx-11ft trucks Eareh augers
Off-the-road carqo carriers aquipment choard motors 7aneral purpose ant <onstruction
Armored personnel carciecs 3torm boats Floodlight teatlers 2quL pment cranes, nu.idozers,
Assault and landing craft Weaters, qasoline Zargo handling equipment pumps, atc.
Amphibious vehiciss neplacemsnt engines for abowe Engine-driven a)r conditionerw Replacement anginas ‘ur above

uRoup [11

Administrative vehicles bagically civilian in aature: sedans. ielivery trucke. asbulances, fire trucks. atc.

Limitation. Above 30 MKE, limits apply to Doth horifontai and vertical polarization.

i
GROUP. Sstow ., - . Luars I
* > e ] FREQUENCY RANGE of in Ml WIS

* —— ———— —
x 8 0.15 - 200 W 79,7 - 10.7 log ¢ 18uv/n /i
] ! | 1.5 - 200 ux 4
M | 02 -0.40m 5.6 « 21.% log ¢
0.2 - 1 Gis .

x
x v L SAE 1551
- N

“upon Command or aqency appeoval. not applicable to items for use %olely in non-critical ar
Paro 1 _requiceaents Licable ¢o items ¥ith siectronic equiment, mobile ephone or cosmunications. R

TABLE XXV
[TMOT ] CONDUCTED AND RADIATED EMISSIONS: COMMERCIAL
ELECTRICAL/ELECTROMECHANICAL EQUIPMENT AND
SUBSYSTEMS

Primarily Group I commercial electrical/electromechanical equipment procured for use® Ln critical areas.

Applicabilicy.

[ L GROUP I

Portable electric tools: sabre Heaters (all types) Fixed/semi-portable machine tools:

saws, drills, rivet guns, exc. Lithographic/photo aquipment lathes, stamping presses, etc. {
Repair/maintenance shop equipment Battery chargers Arc welders |
Facilicivs equipment: air condi~ Fixed kKitchen/commissary equipment Zngine generators for construction !

tionecs, eleavaraors, aetc. Office equiiment or shop support
Reperforators Veniing machines GROUP (11
Prnjeceors and flash units Laundry’dry-cleaning ¢quipment Inhetrently 1nterference-free items.

Limitations. Not applicable tn:

ta) GYoup [ i1tems procured for use in non-critical areas.

{b) Group (1 items unl specifiet. wWarning label required co prohibit use < 10 m (100 fr} from
elactronic equipment/subsystems/associated antennas.

Geoup (17 1f justified and approved, and only if not procured as component 5f another

tey
equipment/subsystem.
IREMENT 1, IMITS
TYPE (] FREQUENCY RANGE (f 1n Mz) UNITS
eonducted nmunu-] s 50 Wz - 2 Wz 51,1 - 37.5 log ¢ 18uA, Mz
Power leads 2 - 50 ms 50 [
- = o ] e e m m e e e we —m [= — e —
Radiated ?numn-" N5 - 200 iz 109,90 = 10.9 log ¢ 1Buv/m/Mz
200 - 400 MMz 25.5 ¢ 21.5 Ing ¢ +
Arse portable alectri: tools, add 15 d8uV/m/miz.

.. e e e
SR NIRRT, P R S S s G D PRI |
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APPENDIX B

DoD COMMUNICATIONS STANDARDS
CONTAINING NO SPECIFIC EMC PROVISION
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we. Addressee No. of Copies
7
L CDR, USATECOM 1 .
e ATTN: DRSTE-EL (MAJ ANGEL)
: ABERDEEN PROVING GROUND MD 2100S
: CDR, USATECOM 1
3 ATTN: DRSTE-AV (L. RIGLER}
: ABERDEEN PROVING GROUND MD 21005
w
h CDRy, USA CEE1A 1
« ATTN: CCC-EMEO-ECD
3 FORT HUACHUCA AZ 85613
N
) COR, USAEPG 1
- ATTN: STEEP=-MT=M (LTC TURPIN)
A FORT HUACHUCA AZ 85613
v DOD AREA FREQUENCY COORDINATOR 1
., ATTN: MR. Ge HUNGATE
¥ WSMR NM 88002
COR 1
USARMY ENVIRONMENTAL HYGIENE AGENCY
3 ATTNZHSE=RL(J TAYLOR)
:3 ABERDEEN PROVING GROUND MD 21005
o PROJECT MANAGER 1
o PATRIOT MISSILE SYSTEM, USADARCOM
ATTN: ORCPM-MD-8
L REDSTONE ARSENAL AL 35898
i COR USATECOM 1
y ATTN:DRSTE-CT-CE(J RUSSELL)
y 5001 EISENHOWER AVE
ALEXANDRIA VA 22333
& USAAMSAA 1
- ATTN: E BARTHEL
v ABERDZEN PROVING GROUND MD 21005
: USCINCEUR RAFLO BONN 1
A 80X 65 (MAJ H FAIRCLOTH)
US EMBASSY -

APO NY 09080 \
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DISTRIBUTION LIST (Continued)
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Addressee No. of Copies

COMMANDER IN CHIEF 1
US READINESS COMMAND

ATTN: RCJ6-T (MR, RED MC CARRON)

MACDILL AFB FL 33608

COMMANDER 1
US ARMY FORCES COMMAND

ATTN: AFCE (F HOLDERNESS)

FORT MCPHERSON GA 30330

L i . —— = -

COMMANDER 1
USARMY SIGNAL CENTER & FORT GORDON

ATTN: ATZH-CDM (W BROOKSHIRE)

; FORT GORDON GA 30905

1839TH EIG/EIE 1
KEESLER AFB MS 39534

g 1842 EEG/EEITE 1
SCOTT AFB IL 62225

EIC/EIEUS 1
OKLAHOMA CITY AFS OK 73145

CHIEF OF NAVAL OPERATIONS (0P=-941F) 1
NAVY DEPARTMENT
WASHINGTON DC 20350

OIRECTOR 1
NAVAL ELECTROMAGNETIC SPECTRUM CENTER

4401 MASSACHUSETTS AVE NW

WASHINGTON DC 20390

DIRECTOR \
NAVAL ELECTROMAGNETIC SPECTRUM CENTER

ATTN: WARREN CHU (CODE 11)

4401 MASSACHUSETTS AVE NW

WASHINGTON DC 20390

COMMANDER (ELEX-832T) 1
- NAVAL ELECTRONIC SYSTEMS COMMAND
WASHINGTON OC 20363
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DISTRIBUTION LIST (Continued)
ECAC-HDBK-82-043

Addressee

COMMANDER (PME~109/EISENBERG)
NAVAL ELECTRONIC SYSTEMS COMMAND
WASHINGTON DC 20363

COMMANDER (AIR-5161F/FRANCIS)
NAVAL AIR SYSTEMS COMMAND
WASHINGTON DC 20361

COMMANDER (AIR-5161B/FISHER)
NAVAL AIR SYSTEMS COMMAND
WASHINGTON DC 20361

COMMANDER (PMA-265)
NAVAL AIR SYSTEMS COMMAND
WASHINGTON OC 20361

COMMANDER (PMA~266)
NAVAL AIR SYSTEMS COMMAND
WASHINGTON DC 20361

COMMANDER (SEA-61X3/7LAW)
NAVAL SEA SYSTEMS COMMAND
MASHINGTON DC 20362

COMMANDER (SEA-61X3C/GARRETT)
NAVAL SEA SYSTEMS COMMAND
WASHINGTON DC 20362

COMMANDER (SEA-61RS/DEMATTIA)
NAVAL SEA SYSTEMS COMMAND
WASHINGTON DC 20362

COMMANDER (PMS-4008)
NAVAL SEA SYSTEMS COMMAND
WASHINGTON DC 20362

COMMANDER (SEA-62YD)
NAVAL SEA SYSTEMS COMMAND
WASHINGTON DC 20362

COMMANDER (CODE 20P4/LANE)
NAVAL AIR DEVELOPMENT CENTER
WARMINSTER PA 18978

No. of Copies
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Addressee No. of Copies

COMMANDER (CODE 3525/HARRIS) 1
NAVAL WEAPONS CENTER
CHINA LAKE CA 93555

COMMANDER (SY=-82/HAMMETT) 1
NAVAL AIR TEST CENTER
PATUXENT RIVER MO 20670

COMMANDER . _ .. . .. . . .. .. . . RS
PACIFIC MISSILE TEST CENTER

ATTN: H FRANZ (CODE 1234)

POINT MUGU CA 93042

US AIR FORCE FREQUENCY MANAGEMENT CENTER 4
ATTN: FME/POLLOCK
WASHINGTON DC 20330

HQ TAC/ORC 1
ATTN: CAPT TOWNSON
LANGLEY AFB VA 23665

HQ 485 EIG/EIEUS 1
ATTN: MR G BAHR
GRTIFFISS AFB NY 134431

1843 EIG/EIEXM 1
WHEELER AFB HI 96854

MR ELDON S HUGHES 1

NORTH AMERICAN ROCKWELL
PO BOX 2429
PALOS VERDES PENINSULA CA 90274

MR DONALD N HEIRMAN 1
It AMERICAN BELL ROOM 1D-612
- CRAWFORD®*S CORNER ROAD
- HOLMDEL NJ 07733

MR JACK L MGE 1
. MAIL ZONE 2463

A GENERAL DYNAMICS/Fw

- PO BOX 748

FORT WORTH TX 76101
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DISTRIBUTION LIST (Continued)
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Addressee No. of Copies
MR MYRON L CRAWFORD 1
SEC 276.03

NATIONAL BUREAU OF STDS
U S DEPT OF COMMERCE
BOULDER CO 80302

B S Nt N S " e @ e v
. AR PP
FEar lat T e e W les

T adl
]

MICHAEL MALINICK 1
HUGHES AIRCRAFT COMPANY

8433 FALLBROOK AVENUE

BLDG 261, MS P49

CANOGA PARK CA 91304

A
.,

OR RALPH M SHOWERS 1
MOORE SCHOOL QF E E

UNIVERSITY OF PENNSYLVANIA

200 S 33RD ST

PHILADELPHIA PA 19104

MR LEONARD W THOMAS SR 1
1604 BUCHANAN ST NE
WASHINGTON DOC 20017

MR STEPHEN CAINE 1
ELEX~S5102%

NAVAL ELECTRONIC SYS CMD

WASHINGTON DC 20360

Internal
CA 2
CM 1
CF/CAPT LUKE 1
CN 2
0QT/™ AASEN 1
DQT/D ANDERSON 1
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Internal No. of Copies
. DQT/G IMHOF 1
DQT/B HALL 1
: DQT/R BROCK 1
DQT/D MADISON 1
DCC/C GETTIER 1
3 DCB/W KLESSE 1
E DCF/R SLYE 1
OCF/P SAUTTER 1
E OFA/L SKEWS 1
; OFS/J SMITHMYER 1
1 ONA/R TAYLOR 1
DONM/D BARAN 1
E DRC/T REILLY 1
ORD/H RIGGENS 1
DRM/D MACKIN 1
E DSA/G ROMANOWSKI 1
i D0/S CAMERON 1
010/T WILSON 1
DRO/R ALBUS 1
- DRO/W STUART 1
DCI/D EPPINK 1
| 0CB/P WACKERHAGEN 1
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