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MIL-STD-461C

FOREWORD

1.	 This standard is established to:

(a) Ensure that interference control is considered and
design of equipment and subsystems; and

(6) Provide a basis for evaluating the electromagnetic
equipment and subsystems, as well as for inputs to
electromagnetic compatibility and effectiveness of
electromagnetic environment.

incorporated into the

characteristics of
analyses of the
systems in a complex
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I..	 SCOPE

1.1 Purpose. This standard establishes the documentation and design requirements for
the control of the electromagnetic emission and susceptibility characteristics of electronic,
electrical, and electromechanical equipment and subsystems (as defined herein) designed or
procured for use by activities and agencies of the Department of Defense. Such equipment
and, subsystems may be used independently or as an integral part of other subsystems or
systems.

1.2 Application. The requirements of this standard are applicable to the extent
specified in the individual equipment or subsystem specification, contract or order. The
applicability of the emission and susceptibility requirements are dependent upon the type of
equipment or subsystem and its mission and intended installation. When engineering analyses
on equipment or subsystems being procured for use in specific systems or platforms reveal
that the requirements in this standard are not adequate for that procurement, they may be
tailored by the procuring activity and incorporated into the request-for-proposal, specifi-
cation, contract or order. In cases where s system or integrating contractor is required
to prepare a detailed equipment or subsystem specification containing requirements for
electromagnetic Compatibility (EMC),. including electromagnetic interference (EMI), electro-
magnetic pulse (EMP), electromagnetic (E11) radiation hazards, and so forth, the requirements
of this standard shall be tailored as needed to achieve overall required system or platform
performance. For equipment and subsystems in feasibility or advanced development stages
of the acquisition process, this standard shall be used as a guide in formulating the
appropriate requirements. Those requirements shall be enumerated in the individual equip-
ment development or purchase description.

1.3 Units. Symbols, units, and physical constants used in this standard are in
accordance with the International System of Units (SD, as described in MIL-STD-463.

1.4 Emission and susceptibility designations. The emission and susceptibility
requirements in this standard and corresponding test methods of MIL-STD-462 are designated
in accordance with an alpha-numeric coding system where:

C a Conducted
II a Radiated	 .
E a Emission
S a Susceptibility

UM - Unique requirement(s) intended for a miscellaneous,
general-purpose equipment or subsystem

2. REFERENCED DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. Unless otherwise specified, the
following specifications, standards, and handbooks of the issue listed in that issue of the
Department of Defense Index of Specifications and Standards (DoDISS) specified in the
solicitation form a part of this standard to the extent specified herein.

SPECIFICATIONS

MILITARY

MIL-E-6051	 Electromagnetic Compatibility Requirements, Systems

STANDARDS

. MILITARY

HILaSTD-285	 Attenuation Measuremente.For Enclosure, EM Shielding,
For Electronic Test Purposes, Method Of

MIL-STD-462
	

Electromagnetic Emission And Susceptibility, Test
Methods For

MIL-STD-463
	

• Definitions And System Of Units, Electromagnetic
Interference And Electromagnetic Compatibility
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MIL-STD-480	 Configuration Control - Engineering:Changes, Deviations
And Waivers

MIL-STD-704	 Aircraft Electric Power Characteristics

MIL-STD-1377	 Effectiveness Of Cable, Connector And Weapon Enclosure
(NAVY)	 Shielding And Filters In Precluding Hazards Of Electro-

magnetic Radiation To Ordnance, Measurement Of

MIL-STD-1385	 Preclusion Of Ordnance Hazards In Electromagnetic
(NAVY)	 Fields; General Requirements For

MIL-STD-1512	 Electro-explosive Subsystems, Electrically Initiated,
(USAF) '	 Test Methods And Design Requirements

MIL-STD-1541	 Electromagnetic Compatibility Requirements For Space
(USAF)	 Systems

MIL-STD-1542	 Electromagnetic Compatibility (EMC) And Grounding
(USAF)	 , Requirements For Space System Facilities

NATO STANAGS

NAT-STD-3516	 EMC Test Methods For Aerospace Electrical and
Electronic Equipment

NAT-STD-3614	 'EMC of Installed Equipment In Aircraft

NAT-STD-3659 •	 Bonding Andln-Flight Lightning

HANDBOOKS

MILITARY

MIL-HDBR-235 ,	Electromagnetic (Radiated) Environment Considerations
For Design And Procurement Of Electrical and Electronic
Equipment

MIL -HDBR-237	 Electromagnetic Compatibility Management Guide For
Platforms, Systems And Equipment

MIL -MDBK-241	 Design Guide For EMI Reduction In Power Supplies

MIL-HDBR-253	 Guidance For The Design And Test Of Systems Protected
Against The Effects Of Electromagnetic Energy

2.1.2 Other Government documents, drawings, and publications. The following other
Government documents, drawings, and publications form a part of this standard to the extent
specified herein.

PUBLICATIONS

AIR FORCE SYSTEMS COMMAND (AFSC)

AFSC DH 1-4	 Air Force Systems Command Design Handbook, EMC

AFSC DH 2-5	 Air Force Systems Command Design Handbook, Armament

AFSC DH 2-7	 Air Force Systems Command Design Handbook, System
Survivability .

US ARMY AMC MATERIEL READINESS SUPPORT ACTIVITY

AMC Pamphlet 706-235 	 Hardening Weapon Systems Against RE Energy

AMC Pamphlet 706-410	 Engineering Design Handbook, EMC

1-2

http://www.abbottaerospace.com/technical-library


MIL-STD-461C

SPACE AND NAVAL WARFARE SYSTEMS COMMAND (SPAWAR)

NAVELEX 0101, 106 	 Nava/ Shore Electronics Criteria, EMC/EMR Hazards

NAVAL SEA SYSTEMS COMMAND (NAVSEA)

NAVSEA OD 30393	 Design Principles And Practices For Controlling
Hazards Of Electromagnetic Radiation To Ordnance

(Copies of specifications, standards, handbooks, drawings, and publications required
by contractors in connection with specific acquisition functions should be obtained from
the contracting activity or as directed by the contracting officer.)

2.2 Other publications. The following document(s) form a part of this standard to the
extent specified herein. Unless otherwise specified, the issues of the documents which are
DoD adopted shall be those listed in the issue of the DoDISS specified in the solicitation.
The issues of documents which have not been adopted shall be those in effect On the date of
the cited DoDISS.

SOCIETf OF AUTOMOTIVE EhUINEERS (SAE)

SAE J551

SAE AIR 1423

SAS AIR 1425

Measurement Of Electromagnetic Radiation Prom Motor
Vehicles

-Electromagnetic Compatibility On Gas Turbine Engines
For Aircraft Propulsion

Methods Of Achieving Electromagnetic Compatibility Of
Gas Turbine Engines Accessories, For Self-Propelled
Vehicles

(Application for copies should be addressed to the Society of Automotive Engineers . , Inc.,
400 Commonwealth Drive, Warrendale, PA 15096.)

(Nongowernment standards are generally available for reference from libraries. They are
also distributed among nongovernment standards bodies and using Federal agencies.)

2.3 Order of precedence. In the event of a conflict between the text of this standard
and the references cited herein, the text of this standard shall take precedence.

3. DEFINITIONS

The terms used in this standard are defined in MIL-ST0-463. In addition, the following
definitions are applicable for the purpose of this standard:

3.1 Critical area. A location on a platform or installation containing equipment or
subsystems which, if malfunctioning due to unwanted electromagnetic energy, could degrade the
overall system performance and result in failure or abortion of a primary mission. All
locations on a submarine and surface ship are considered critical areas.

3.2 Equipment. Any electrical, electronic, or electromechanical device, or collection
of items, intended to operate as an individual unit and perform a singular function. As used
herein equipment include, but are not limited co, the following: receivers, transmitters,
transceivers, transponders, power supplies, electrical off its machines, hand tools, processors,
test apparatus and instruments, and material handling equipment. 	 -

3.3 Interconnecting leads. Control and signal lines which interface with equipment or
subsystems not being supplied under the same contract. Control leads use AC or DC power for
control of such devices as relays, solenoids, valves, machinery control sensors, and synchros;
whereas signal leads send or receive such signals as clock, IF, audio, digital, and RF.

3.4 Non-critical area. A /ocation_in a ground installation where EMI will not result in
failure or abortion of a mission or degradation of the overall system performance. Examples
of areas which may be considered non-critical are office buildings, recreational areas,
laundry areas, food servicing areas, drafting rooms, and woodworking shops.

3.5 Sheltered subsystem. Equipment or components designed specifically for installation
in standard military shelters, which comply with MIL-STD-285 and Which are not intended to
meet the natural environments, such as humidity, temperature, and so forth.

1-3
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3.6 Subsystem. For the purpose of this standard; the definition in 3.6a or 3.66 shall
be considered as a subsystem. In either case, the devices or equipment may be physically
separated when in operation and will be installed in fixed or mobile stations, vehicles, or
systems.

a. A collection of devices or equipment designed and integrated to function as a
• single entry, but wherein any device or equipment is not required to function
as an individual equipment, as defined in 3.2.

b.• A collection of equipment and subsystems, as defined in 3.6a, designed and
integrated to function as a major subdivision of a system and to perform an
operational function, or functions, therein. •

3.7 System. A composite of equipment, subsystems, skills, and techniques capable of
performing or supporting an operational role. A complete' system includes related facilities,
equipment, subsystems, materials, services; and personnel required for its operation to the
degree that It can be considered self-sufficient within its operational or support environment.
(EMC requirements for systems are not included in this standard, but rather in such documents
as MIL-E-6051, MIL-STD-1541, and MIL-STD-1542.)

3.8 Tailoring. The process by which the requirements of this standard are adapted (that
is, modified, deleted, or supplemented) to the peculiarities, characteristics, or operational
requirements of the material in an individual equipment or subsystem specification. The
tailoring process does not constitute a waiver or deviation. The latter terms are defined in
MIL-STD-480.

3.9 Telecommunications equipment. Any equipment which transmits, emits, or receives
signs, signals, writing; images, sounds, or information of any nature by wire, radio, visual,
or other electromagnetic means.

4. GENERAL REQUIREMENTS

Electronic, electrical, and electromechanical equipment and subsystems shall comply with
the applicable requirements in 4.1 through 4.9. These requirements are in addition to the
applicable emission and susceptibility requirements and limits defined in other portions of
this standard.

4.1. Joint procurements.. Equipment or subsystems procured by one DoD activity for multi-
agency use shall comply with the requirements of the user agencies. :

4.2 North Atlantic Treaty Organization (NATO) procurements. Equipment or subsystems
procured by a DoD activity in support of NATO shall comply with the applicable requirements
of this standard and any applicable NATO standardization agreement (STANAG), such as NAT-STDs
-3516, -3614, and-3659. The NATO STANAGs'are not to he waived, deviated from, or tailored
unless specific authority has been granted by the procuring activity.

4.3 Design requirements. Equipment and subsystems shall be designed in accordance with
the criteria and guidance contained in the following documents, as applicable: MIL-HDEK-235,
MIL-HDBK-237, MIL-HDB*-241, MIL-RDBK-253, AFSC OH 1-4, AFSC D9 2-5 and AFSC DH 2-7, AMC
Pamphlets 706-235 and 706-410, and NAVELEX 0101, 106. 	 '

4.3.1 Filtering (Navy only!. The use of line-to-ground filters for EMI control shall be
minimized. Such filters establish low impedance paths for structure (common-mode) currents
through the ground plane and-can be a major cause- of interference in systems, platforms, or
installations because the currents can couple into other equipment using the same ground
plane. If such a filter must be employed, the total line-to-ground capacitance shall not
exceed 0.1 microfarads (us ) for 60 hertz (Hz) equipment or 0.02 pF for 400 Hz equipment. The
filtering. employed shall be fully-described in the equipment or subsystem technical manual,
as well as the EMI Test Report. The procuring activity shall determine the applicability of
this requirement for class Al equipment and subsystems.

4.3.2 Equipment or subsystems employing electro-explosive devices (EEDs). When EEDs are
employed in, or are an integral part of, equipment or subsystems required to meet the require-
ments of this standard, the EED and associated wiring shall, meet the requirements in 4.3.2.1,
4.3.2.2, or 4.3.2.1, as applicable.

4.3.2.1 Air Force procurements. AFSC DH 2-5 shall be used as a design guide, and
compliance with M/L-STD-1512 . ehall be accomplished.
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4.3.2.2 Navy procurements. Compliance with MIL-STD-1385 shall be accomplished, and
OD 30393 shall be used as a design guide in implementing the principles outlined in MIL-
STD-1385. In addition, MIL-STD-1377 shall be used to determine the effectiveness of cable,
connector, and weapon enclosure shielding and filtering. For air weapons, all circuits shall
be isolated from the equipment or subsystem case, and the case bonded to the airframe.

4.3.2.3 Army procurements. The requirements of 4.1.2.1 and 4.3.2.2 shall be used as
specified in the procurement documentation.

4.4 Self-compatibility. The operational performance of an equipment or subsystem shall
not be degraded, nor shall it malfunction when all of the units or devices in the equipment
or subsystem are operating together at their designed levels of efficiency or their nominal
design capability.

4.5 Commercial off-the-shelf equipment.

4.5.1 Used in equipment or subsystems.

4.5.1.1 Selected by contractor. When it is demonstrated by the contractor that a
commercial item selected by the contractor is responsible for an equipment or subsystem
failing to meet its contractual EMI requirements, either the commercial item shall be modified
or replaced or interference suppression measures shall be employed, so that the equipment or
subsystem can meet its contractual EMI requirements.

4.5.1.2 Specified by procuring activity. When it is demonstrated by the contractor
that a commercial item specified by the procuring activity for use in an equipment or sub-
system is responsible for failure of the equipment or subsystem to meet its contractual EMI
requirements, the data indicating such failure shall he included in the EM/ Test Report. No
modification not replacement shall be made unless authorized by the procuring activity.

4.5.2 Used as an individual equipment. Commercial equipment without any previous EMI
certification shall meet the applicable requirements in Parts 2 through 10 of this standard.

4.6 Government furnished equipment (an). When it is demonstrated by the contractor
that a GEE is responsible for failure of an equipment or subsystem to meet its contractual
EKI requirements, the data indicating such failure, along with descriptions of possible
modifications to the GFE, shall be included in the EMI Teat Report. No modification shall be
made unless authorized by the procuring activity.

4.7 Short-duration emissions. Radiated and conducted transient emissions, resulting
from automatic cycling of electronic or electrical switching circuitry and manually controlled
operational mode switching functions required for normal operation of the equipment or sub-
system, shall meet all applicable requirements of this standard.

4.8 Procurements of equipment or subsystems having mat other EMI requirements.
Procurements of production-type equipment and subsystems electrically and mechanically
identical to those previously procured by activities of DoD or other Federal agencies, or
their contractors, shall meet the EMI requirements and associated limits, as applicable in
the earlier procurement, unless otherwise specified by the Command or agency concerned.
For Navy procurements, production-type equipment shall be tested to all the applicable
limits of this standard, but shall meet the EMI requirements and associated limits as
applicable in the earlier procurement, unless otherwise specified by the Command or agency
concerned. All data shall be provided is the Eta Test Report.

4.9 Testing requirements. The testing requirements and procedures of MIL-STD-462, as
implemented by a Government approved Eta Test Plan (See 6.2), shall be used to determine
comp/lance with the applicable emission and susceptibility requirements of Section 5 and
Parts 2 through 10 of this standard. When performing susceptibility testing, the thresholds
of susceptibility shall be determined mad reported in the EMI Test Report, whether below
the contractual EMI requirement or above, within the maximum capability of the test equipment
used. Data gathered as a result of performing tests in one electromagnetic discipline may be
sufficient to satisfy requirements In another. Therefore, to avoid unnecessary duplication,
a single test program should be established with similar tests conducted concurrently
whenever possible. Equipment that are intended to be operated as a subsystem shall be
tested, as such, to the applicable emission and susceptibility requirements and limits
whenever practical. Formal testing is not to commence without approval of the test plan
by the Command or agency concerned.
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5. EMISSION AND SUSCEPTIBILITY REQUIREMENTS AND LIMITS

5.1 General. Table 1-I is a list of emission and susceptibility requirements established
by this standard. General test procedures for these requirements are contained in MIL-STD-462.
All results of testa performed to demonstrate compliance with these requirements are to be
documented in the EMI Test Report (See 6.2) and forwarded te the Command or agency concerned
for evaluation prior to acceptance of the equipment or subsystem. Design procedures and tech-
niques for the control of EMI shall be described in the EMI Control Plan (See 6.2). Approval
of design procedures and techniques described in the EMI Control Plan does not relieve the
supplier of. the responsibility of meeting the contractual emission, susceptibility, and design
requirements. The test report shall be required by the contract and is to be forwarded to the
Command or agency concerned-for.evaluation prior to acceptance of the equipment or subsystem.

5.2 Equipment and subsystem classes. Table 1-II defines equipment or subsystem classes
in accordance with their intended installation, platform, and mission. In addition, Table 1-II
denotes the applicable part of this standard wherein emission and susceptibility requirements
and limits are specified. When an equipment or subsystem falls into more than one class, it
shall comply with the most stringent of the applicable requirements and limits.

6. NOTES

6.1 Intended use. This standard is intended for use in the acquisition cycle of equip-
ment and subsystems to specify the electromagnetic emission and susceptibility requirements
for the control of EMI.

6.2 Data requirements list andcross reference. When this standard is used in an
acquisition which incorporates a OD Form 1423, Contract Data Requirements List (CDRL), the
data requirements identified below shall be developed as specified by an approved Data Item
Description (DD Form 1664) and delivered in accordance with the approved CURL incorporated
into the contract. When the provisions of the DOD FAR Supplement 27.410-6 are invoked and
the DD Form 1423 is not used, the data.specified below shall be delivered by the contractor
in accordance with the contract or purchase order requirements. Deliverable data required
by this standard is cited in the following subparagraphs.

Applicable Para.	 Data requirement 
	

Applicable DID

5.1	 Electromagnetic Interference Control Plan	 DI-EMCS-80199
4.9	 Electromagnetic Interference Test Plan 	 DI-*ICS-80201
5.1	 Electromagnetic Interference Test Report 	 DI-EMCS-80200

(Data item descriptions related to this standard, and identified in section 6 will be approved
and listed as such in DoD 5000.19-1..., Vol. II, AMSDL. Copies of data item descriptions required
by the contractors in connection with specific acquisition functions should be obtained from
the Naval Publications and Forms Center or as directed by the contracting officer.)

6.3 Subject terM(key word). listing.

.FMC
EMI
EMP
Electromagnetic compatibility
Electromagnetic emission
Electromagnetic interference
Electromagnetic pulse
Electromagnetic susceptibility
Filters, line-to-ground capacitance
Test Limits, DU
Teat Methods, EMI

6.4 International standardization agreements. Certain provisions of this standard
(See 4.2) are the subject of international standardization agreements (NAT-STD -3516, -3614,
and -3659). When amendment, revision, or cancellation of this standard is proposed which
will modify the international agreement concerned, the preparing activity will take
appropriate action through international standardization channels, including departmental
standardization offices to change the agreement or make other appropriate accommodation.

6.5 Changes from previous issue. Asterisks or vertical lines are not used in this
revision to identify changes with respect to the previous issue due to the extensiveness
of the changes.
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, TABLE 1-I. EMISSION AND SUSCEPTIBILITY REQUIREMENTS.

Requirement Description

CE01

CE03

CEO&
CE07

CS01
CS02

CS03
CSO4
CS05
CS06
6507
6509

6510

6511

RE01
RE02
RE03

RSOI
11502

R503
R505

1M03

UM04

tiM05

Conducted Emissions, Power and Interconnecting Leads,
Low Pregnancy (up to 15 kHz)

Conducted Emissions, Power and Interconnecting Leads,
0.015 to 50 MHz

Conducted Emissions, Antenna Terminals 10 kHz to 26 Gil:
Conducted Emissions, Power Leads, Spikes, time Domain

Conducted Susceptibility, Power Lends, 30 Hz to 50 kHz
Conducted Susceptibility, Power and Interconnecting Control
Leads, 0.05 to 400 MHz

Intermodulation, 15 kHz to 10 GHz
. Rejection of Undesired Signals, 30 Hz to 20 Glitz
Cross-modulation, 30 Hz to 20611:
Conducted Susceptibility, Spikes, Power Leads
Conducted Susceptibility, Squelch Circuits
Conducted Susceptibility, Structure (Common Mode) Current,

60 Hz to 100 kHz
Conducted Susceptibility, Damped Sinusoidal Transients,

Pins and Terminals, lOidiz to 100 MHz
Conducted Susceptibility, Damped. Sinusoidal Transients,

Cable,, 10 kHz to 100 MHz

Radiated Emissions, Magnetic Field, 0.03 to 50 kHz
Radiated Emissions, Electric Field, 14 kHz to 10 GHz
Radiated Emissions, Spurious and Harmonics, Radiated Technique

Radiated Susceptibility, Magnetic Field, 0.03 to 50 kHz
Radiated Susceptibility, Magnetic and Electric Fields,

Spikes and Power Frequencies
Radiated Susceptibility, Electric Field, 14 kHz to 40 GHz
Radiated Susceptibility, Electromagnetic Pulse Field Transient

Radiated Emissions and Susceptibility, Tactical and Special
Purpose Vehicles and Engine-Driven Equipment

Conducted Emissions and Radiated Emissions and Susceptibility,
Engine Generators and Associated Components UPS and MEP
Equipment	 .

Conducted and Radiated Emissions, Commercial Electrical and
Electromechanical Equipment
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TABLE 1-II. EQUIPMENT AND SUBSYSTEM CLASSES VS. APPLICABLE PART
OF MIL-STD-461 FOR EMISSION AND SUSCEPTIBILITY 
REQUIREMENTS AND LIMITS.

Class Description
Applicable

Part

A Equipment and subsystems which must operate
compatibly when installed in critical areas,
such as the following platforms and installationst

-

Al Aircraft (including associated ground support equipment) 2

Spacecraft and launch vehicles ( including associated
ground support equipment)

3

Ground facilities (fixed and mobile, including
tracked and wheeled vehicles)

4

A4 Surface ships

AS Submarines 6

B Equipment and subsystems which support the Class A
equipment and subsystems, but which will not be
physically located in critical ground areas.

7

Examples are electronic shop maintenance and test
equipment used in non-critical areas, theodolites,
navaids, and similar equipment used in isolated areas.

C Miscellaneous, genera/ purpose equipment and subsystems
not usually associated with a specific platform or
installation.	 Specific items in this class are;

-

Cl Tactical and special purpose vehicles and engine-driven
equipment

8

C2 Engine generators and associated components,
uninterruptible power sets (UPS) and mobile
electric power (ME?) equipment supplying power
to or used in critical areas

C3 Commercial electrical and electromechanical
equipment

10

1 -8
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Custodians	 Preparing Activity:
Army - CR	 Navy -EC
Navy - EC	 (Project EMCS -0112)
Air Force - 11

Review Activities
Army - MI, AV
Navy - SR. OS, AS, YD, MC, OG, TD
Air Force - 13, 15, 17, 19, 68, 69, 79, 99
NSA
DCA
DoDECAC

User Activities:
Army - AT, ME, GL, CE, HD
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NOTICE 2 (USAF)

15 October 1987

1. SCOPE

This part of MIL-STD-461 supplements Part 1 of the standard by defining
emission and susceptibility requirements and limits for equipment and
subsystems intended for use aboard aircraft (class Al), including associated
non-shipboard ground support equipment and for class A3 equipment and

subsystems procured for the Air Force.

LI Determining requirements 

1.1.1 Air Force and Navy procurements. Table 2-1 defines categories of

class Al equipment and subsystems. Table 2-11 shall be used to determine
the requirements applicable for equipment and subsystems procured for Air
Force or Navy use. The table also denotes the paragraphs where in the
requirements and limits are defined. A '7" entry in the table means the
requirement is applicable, and the limit shall be met using the procedures
in MIL-STD-462 or the approved EMI Test Plan. A 1 7/. " entry means the
applicability of the requirement is limited and is specified in the appro-
priate corresponding paragraph. The limit shall be met using the proce-
dures in MIL-STD-462 or the approved EMI Test Plan. A "1" entry means

that the applicability of the requirement must be determined on a case-by-

case basis and, if the requirement is to be imposed, it must so specified in
the appropriate procurement document. When required, the limit shall be met
using the procedures in MIL-ST0-462 or the approved EMI Test Plan. Absence
of an entry means the requirement is not applicable.

TABLE 2-1. Catepories of class Al equipment and subsystems.
(For Air Force and Navy use)

Category	 Description

Ala	 Air launched missiles

Alb	 Equipment installed on aircraft (internal or external to
airframe)

Ale	 Aerospace ground equipment required for the checkout and
launch of the aircraft, including electronic test and
support equipment

Aid	 Trainers and simulators

Ale	 Portable medical equipment used for aeromedical airlift

All	 Aerospace ground equipment used away from the flight-
line, such as engine test stands and hydraulic test
fixtures

Alg	 Jet engine accessories

Alh	 Class A3 equipment procured for Air Force use

2-1
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YA3LE 2-II. Emission and susceptibility requirements for class Al 
equipment and •ubsystets (For Air Force and Navy Use).

MIL-SID-451C
Part 2
NOTICE 2 (USAF
15 October 196 •

..--
Categories of class Al
equipment and •ubaitems Applicable

Paragraph Limit CurveRequirement Ala Alb Sic Aid Ale Alf Mg Alb

CE01 TL
Y L 2 2-1

CE03 T 7 7 ITYY 7 3 2-2,2-3

CE06 YL
7
L

7
L

71. 4

CE07 IMF T 5

CSOI MIT 7 7 6 2-4

CS02 I YYYTTY

CS03 Y
L TL

I
L

T
L

a

CSO4 'TL
TL

TL
EL 9 2-5

CS05 Y
L TL

T
L YL TL

10

CS06 Y 1 Y 1 Y 1 7 11 2 -6

Cs07 I
L

1
L

12

CS09
.

lf
L

13 2-7

CSIO 7777777 14 2-8

CS11 YL YL IL IL IL
15 2-9

CS12 T 1 Y 16 2-15,	 2-16

CS13 Y 7 Y 17 2-17,	 2-18

RE01 Y
L

18 2-10

R1102 Y Y Y YYYY 19 2-11,2-12

RE03 T T T T 20

RS01 7 I
L

21 2-13

R302 YTYYYTY 7 22 2-6

RS03 YYYYY 7 Y Y 23

RS05 YY Y-YYYY 24 2-14
LLLLLLL

R506 T 7 7 25
,

1/ SEE SAE AIR 1423 AND 1425 FOR ADDITIONAL GUIDANCE ON TAILORING.

2/ CATEGORY Ale AND Alf EQUIPPENT PROCURED FOR NAVY SHIPBOARD USE
c?"" MEET THE APPLICABLE CLA	 IR PART 5 OF

ItIls STANDARD.
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1.1.2 Army procurement's. Table 2-111 ,shall be used to determine the specific
requirements for class Al equipment and subsystems procured for Army use.
The table also denotes the paragraphs wherein the requirements and limits
are defined. A "Y" entry in the table means the requirement is applicable,
and the limit shall be met using the procedures in MIL-STD-462 or the approved
ENI test plan. A Y entry means the applicability of the requirement is
limited and is specified in the appropriate corresponding paragraphs. When
applicable the limit shall be met using the procedures in MIL-STD-462 or the
approved ENI test plan. A "T" entry means that the applicability must be
determined on a case-by-case basis and, if the requirement is to be imposed,
it must be specified in the appropriate procurement document. When required,
the limit shall be met using the procedures in MIL-S1D-462 or the approved
ENI Test Plan. Absence of an entry means the requirement is not applicable.
For procurements of subsystems, such as radar, LW, surveillance, navigation,
and the like, comprised of individual equipment listed in table 2-111, the
applicable emission and susceptibility requirements for the subsystem shall be
tailored by the procuring activity based on the requirements of the individual
equipment.

2. CE01 (limited applicability) 

2.1 CE01 applicability. This requirement is applicable for equipment
and subsystems installed on aircraft having an anti-submarine warfare
(ASW) capability and for Navy equipment and subsystems intended for use on
aircraft and having Very Low Frequency ( VLF) subsystems and equipment. When
required, CE01 is applicable only for narrowband emissions between 30 Hz and
15 kilohertz (kHz) on alernating current (AC) and direct current (DC) leads,
which obtain power from other sources or provide power to other equipment or
subsystems; grounds or neutrals, which are not grounded internally to the
subsystem or equipment being measured; and, for Army and Navy procurements,
interconnecting control leads which provide AC and DC power from or to the
test sample. The requirement is not applicable for interconnecting signal
leads such as clock, IF, audio, firing, digital, RI, and the like, unless
otherwise specified by the Command or agency concerned.

2.2 CE01 limits 

2.2.1 AC, DC, and interconnecting control leads.	 Electromagnetic emissions
shall not appear on AC, DC, and, where required, interconnecting control
leads in excess of the values as shown on figure 2-1. The limits shall be
met when measured with an effective bandwidth not exceeding the primary
power frequency plus 20% of the power frequency for AC power leads or 75 Hz
for DC power leads.

2.2.2 Interconnecting signal leads. 	 If compliance with this requirement
is required for signal leads, limits shall developed on a case-by-case basis
considering the intentional transmission, its specified power level, necessary
information bandwith, and pulse rise time. Such limits must be approved by
the Command or agency concerned.

2-3
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3. CE03

3.1 CE03 app)icability. This requirement is applicable for the following
types of leads: AC and DC leads, which obtain power from other sources or
provide power to other equipment, distribution panels, or subsystems; ground
or neutrals, which are not grounded internally to the subsystem or equipment
being measured; and, for Army and Navy procurements, interconnecting control
leads which provide AC and DC power from or to the test sample. The require-
ment is not applicable for interconnecting signal leads such as a clock, IF,
audio, firing, digital, radio frequency (RI), and the like, unless otherwise
specified by the Command or agency concerned. For Army procurements, the
requirement is applicable using the Line Impedance Stabilization Network, as
described in MIL-STD-462.

3.2 CEO) limits 

3.2.1 AC DC, and interconnecting control leads. Electromagnetic emissions
shall not appear on AC, DC, and, where required, interconnecting control leads
in excess of the values shown on figures 2-2 and 2-3 for narrowband and
broadband emissions, respectively. For Navy and Air Force procurements,
conducted switching spike emissions (including ON/OFF switching) on AC and DC
power leads shall meet the requirements of CE07.

3.2.2 Interconnecting signal leads.	 If compliance with this requirement is
required for signal leads, limits shall be developed on a case-by-case basis
considering the intentional transmission, its specified power level, necessary
information bandwidth, and pulse rise time. Such limits must be approved by
the Command or agency concerned.

4. CE06 (limited applicability) 

4.1 CEO& applicability. This requirement is applicable for those equip-
ment and subsystems with antenna leads or those designed to be connected to
antennas. The transmitter (key-down mode), harmonic, and spurious emission
portions of this requirement are not applicable for equipment and subsystems
Frocured solely for Army use, when any of the following conditions exist:
(a) transmitter power exceeds 5 kilowatts (kW) average, (b) the fundamental
frequency of the test sample exceeds 1.24 gigahertz (CHz), (c) the test
sample's antenna is an integral part of the transmitter and cannot be replaced
by suitable dummy load, or (d) for equipment and subsystems with waveguide
transmission lines and operating below 1.24 Wiz. For cases (a) through (d) use
RE03. The frequency range of this requirement is dependent on the operating
frequency of the test sample (see MIL-STD-462). The transmitter (key-down)
portion of this requirement is not applicable within either the test sample's
necessary bandwidth or it5 percent of the fundamental frequency.

4.2 CEO& limits. Conducted emissions in excess of the values given 4.2.1
through 4.2.3 shall not appear at the test sample's antenna terminals.

4.2.1 Receivers 

a. Narrowband emissions: 34 decibels above l microvolt (dBu V)

b. Broadband emissions: 40 dro V/megahertz (MNz)

2-5
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4.2.2 Transmitters (key-up and standby)

a. Narrowband emissions: 34 dBli V

b. Broadband emissions: 40 dap V/Mliz

4.2.3 Transmitters (key-down mode). Harmonics, except the second and
third, and all other spurious emissions shall have peak powers 80 decibels
(dB) down from the power at the fundamental. The second and third harmonics
shall be suppressed by: 50 + JO log P (where P 	 peak power, in watts, at
the fundamental) or 80 dB, whichever requires less suppression.

5. CE07

5.1 CE07 applicability. This requirement is applicable for Air Force
and Navy procurements for the following types of leads: AC and DC leads
which obtain power from or provide power to other equipment or subsystems.

5.2 CE07 limits. Conducted switching spikes of less than 50 microseconds
in duration shall not exceed the following, as applicable:

a. AC leads: 150 percent of nominal rms voltage.

b. DC leads: +50 percent, -150 percent of nominal line voltage.

Conducted switching spikes equal to or greater than 50 microseconds in
duration shall meet the transient requirements of MIL-STD-704. Spike
duration is the time interval between the 502 amplitude point on the
transient leading edge and the 502 amplitude point on the transient trailing
edge; high frequency ringing superimposed on the pulse leading or trailing
edges should be ignored.

6. - CSOI (limited applicability) 

6.1 CSOI applicability. This requirement is applicable to equipment
and subsystem AC and DC power leads, including grounds and neutrals which
are not grounded internally to the equipment or subsystem. This requirement
is not applicable within ±5 percent of the power frequency(ies). For Navy
procurements, this requirement may be deleted for AC leads, with the
approval of the command or agency concerned, if no circuit within the
equipment or system is more sensitive than 100 millivolts (mV). For
equipment and subsystems procured solely for Army use, this requirement is
applicable for DC leads only.

6.2 CSOI lirits. The test sample shall not exhibit any malfunction,
degradation of performance, or deviation from specified from specified
indications, beyond the tolerances indicated in the individual equipment or
subsystem specification, when subjected to electromagnetic energy injected
onto its power leads equal to the values on figure 2-4. The requirement is
also met when the power source specified in CSOI of MIL-STD-462, adjusted to
dissipate 50 watts in a 0.5 ohm load, cannot develop the required voltage at
the test sample power input terminals, and the test sample is not susceptible
to the output of the signal source.

2-6
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7. CS02

7.1 C502 applicability. This requirement is applicable to equipment and
subsystem AC and DC power leads, including grounds and neutrals which are
not grounded internally to the equipment or subsystem.

7.2 CS02 limits. The test sample shall not exhibit any malfunction,

degradation of performance, or deviation from specified indications, beyond
the tolerances indicated in the individual equipment or subsystem specifi-
cation, when subjected to 1-volt from a 50 ohm source. The test signal
shall be applied directly to the equipment input terminals, not through the
test sample's power line cord. The requirement is also met when a 1-watt
source of 50 ohms impedance cannot develop the required voltage at the test
sample power input terminals, and the test sample is not susceptible to the

output of the signal source.

8. CS03 (limited applicability) 

8.1 CS03 applicability. This requirement is applicable to receiving

equipment and subsystems, such as receivers, RF amplifiers, transceivers,
and the like. The applicable frequency range of this requirement is
dependent on the operating frequency of the test sample as specified in
MIL-STD-462.

8.2 C503 limits. The test sample shall not exhibit any intermodulation
products from two signals, beyond those permitted in the individual equip-
ment or subsystem specification, when

a. Signal generator 01 is set 66 dB above the level required to obtain the
standard reference output, as specified in MIL-STD-462; except that when

f t is in the frequency range of either 200 to 400 MHz or 2 to 25 MHz, the
generator output shall be 80 dB above the reference level, but the output of
signal generator hl shall not exceed 10 dBm:

b. Signal generator 02 is set 66 dB above the level required to obtain the
standard references output, as specified in MIL-STD-462, but the generator
output level shall not exceed a power level of JO dllm.

9. CSO4 (limited applicability) 

9.1 CSO4 applicability. This requirement is applicable to receiving
equipment and subsystems, such as receivers, RI amplifiers, transceivers,
and the like. The applicable frequency ranee of this requirement is
dependent on the operating frequency of the test sample, as specified in
MIL-STD-462.

9.2 C504 limits. The test sample shall not exhibit any undesired response
when subjected to the test signal shown on figure 2-5.
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10. CS05 (limited applicability) 

70.1	 CS05 applicability. This requirement is applicable to receiving
equipment and subsystems such as receivers, RE amplifiers, transceivers, and
the like. The applicable frequency range of this requirement is dependent
on the operating frequency of the test sample, as specified in M1L-STD-462.

10.2 CS05 limits. The test sample shall not exhibit, due to cross
modulation, any malfunction, degradation of performance, or deviation from
specified indications, beyond the tolerances indicated in the individual
equipment or subsystems specification, when subjected to the following from
signal generator 02: a signal 66 dB above the level required to obtain the
standard reference output, as specified in M1L-STD-462, but not to exceed a
power output level of 10 dBm.

11. CS06

11.1 CS06 applicability. This requirement is applicable to equipment and
subsystem AC and DC power leads-, including grounds and neutrals which are
not grounded internally to the equipment or subsystem.

11.2 CS06 limits. The test sample shall not exhibit any malfunction,
degradation of performance, or deviation from specified indications, beyond
the tolerances indicated in the individual equipment or subsystem specifi-
cation, when the test spikes having the wavvform shown on figure 2-6 are
applied to the AC and DC power input leads for a period of not less than 1
minute at each phase position, and for a total test period not exceeding 15
minutes in duration (in lieu of the values in MIL-STD-462). The values of
1( ) and t( ) are given below. Each spike shall be superimposed on the
powerline voltage waveform.

a. Spike PI
(All Services)

200 Volts; t1	10 microseconds 201

b. Spike f2	 E2	= 200 Volts; t2	= 0.15 microseconds 20%
(Air Force and Navy)

12.	 CS07 (limited applicability) 

12.1	 CS07 applicability. This requirement is applicable for receiving
equipments and subsystems which utilize squelch circuits.

12.2	 CS07 limits 

12.2.1	 Requirement 1.	 Squelch circuits shall not open when the output
of a 50-ohm impedance impulse generator, set at 90 dEgiV/Mliz, is applied and
matched to the input terminals of the test sample.
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12.2.2 Requirement 2. The squelch circuit shall not open when two signals
are applied at the input of the test sample. One signal shall be an unmodu-
lated RE signal at the receiver tuned frequency, whose amplitude is two-thirds
of the RI voltage used to adjust the squelch threshold. The second signal
shall be an impulse signal of 50 dBpV/Mliz.

13. C$09 (limited applicability) 

13.1 CS09 applicability. This requirement is applicable to Navy equipment
and subsystems that have an operating frequency range of 100 kHz or less and
an operating sensitivity of IpV or less, such as 0.5JV.

13.2 CS09 limits. The test sample shall not exhibit any malfunction,
degradation of performance or deviation from specified indications, beyond
the tolerances indicated in the individual equipment or subsystem specifi-
cation when subjected to the levels shown on figure 2-7 across the appli-
cable test' points.

14. CSIO (limited applicability) 

14.1 CSIO applicability. This electromagnetic pulse (Eli?) requirement
is applicable to Navy equipment and subsystem interface pins and terminals
of power leads, control leads, signal leads, and grounds and neutrals which
are not grounded internall:: to the equipment or subsystem. Applications
of requirement are to be determined on a case-by-case basis. It should
be noted that if the equipment is to be installed in an intentionally
unhardened aircraft, the equipment will not be adequately protected against
the specified EM?.

14.2 CSIO limit. The test sample shall not exhibit any permanent malfunc-
tion, degradation of performance, or deviation from specified indications,
beyond the tolerances and recovery times indicated in the individual equip-
ment or subsystem specification, after being subjected to a test signal
having either the waveform and common mode current level shown on figure 2-8,
as determined in accordance with HIL-STO-462.

15. CS11 (limited applicability) 

15.1 CS11 applicability. This EMP requirement is applicable to Navy equip-
ment and subsystems having interconnecting or intraconnecting control, signal,
or power cables. This requirement is not applicable for equipment intended
solely for use on non-metallic aircraft, unless otherwise specified by the
procuring activity. It should be noted that if the requirement is to be
installed in an intentionally unhardened aircraft, the equipment will not be
adequately protected against the specified electromagnetic pulse (EMP).
Actual cable types, sizes and configurations subjected to the specified RS05
levels are exempt from meeting this requirement.

15.2 CS11 limit. The test sample shall not exhibit any permanent malfunc-
tion, degradation of performance, or deviation from specified indications,
beyond the tolerances and recovery times indicated in the equipment or sub-
system specification, after being subjected to a test signal having the wave-

form shown in figure 2-9 and having a maximum bulk common mode cable current
of 10 amps, as determined in accordance with MIL-STD-462.

2-9
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16. CS12

16.1 CS12 applicability. This requirement is applicable to equipment and
subsystems procured for Air Force use.

16.2 C812 limits. The test sample shall not exhibit any malfunction,
degradation of performance, or deviation from specified indications, beyond
the tolerances allowed by the individual equipment or subsystems specifi-
cation, when the current waveform of figure 2-15 is induced at 10 kHz, 100 kHz,
1 MHz, 10 MHz, and 100 MHz in each interconnecting and power cable at the peak
current level specified on figure 2-16. Additional test frequencies(partic-
ularily between I and 50 MHz) shall apply when required by system design con-
siderations or when required by the procuring activity. When a 1500 volt level
is reached between any pin and its lowest impedance return the requirement of
this test shall be considered to be met.

17. CS13

17.1 CS13 applicability. This requirement is applicable to equipment and
subsystem procured for Air Force use.

17.2 CSI3 limits. The test sample shall not exhibit any malfunction,
degradation of performance, or deviation from specified indications, beyond
the tolerances allowed by the individual equipment or subsystem specifi-
cation, when a pulse signal is applied to each single wire or multiple wire
unit (twisted pair, tries, etc.) of the interconnecting and power leads.
The pulse signal shall produce the current and voltage waveform of figure
2-17 at the levels shown on figure 2-16 when applied to calibration loops.
Test frequencies shall be 10 kHz, 100 kHz, 1 MHz, 10 MHz and 100 MHz. Addi-
tional test frequencies (particularity between 1 MHz and 50 MHz) shall when
required by system design considerations or when required by the procuring
activity.

18. RE01 (limited applicability) 

16.1 no] applicability. This requirement is applicable only for equip-
ments and subsystems installed in aircraft having an ASW capability and for
Navy equipment and subsystems intended for use on aircraft having Very Low
Frequency (VLF) equipment and subsystems. When required, RE01 is applicable for
radiated emissions from equipments and subsystems, cables (including control,
pulse, intermediate frequency (IF), power antennas transmission lines) and
interconnecting wiring of the test sample. The requirement applies at the
fundamental frequencies and all spurious emissions, including harmonics, but

does not apply for radiation from antennas.

16.2 RE01 limit. Magnetic field emissions shall not be radiated in excess
of the levels shown on figure 2-10.
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)9. RE02

19.1 RE02 applicability. This requirement is applicable for radiated

emissions from equipments and subsystems, cables (including control, pulse

IF, power and antennas transmission lines) and interconnecting wiring of the

test sample; for narrowband, it applies at the fundamental frequencies, and

all spurious emissions including harmonics, but does not apply for radiation

from antennas. This requirement is applicable for broadband emissions from

14 kHz to 1 GHz and for narrowband emissions from 14 kHz to 10 GHz.

19.2 RE02 limits. E-field emissions shall not be radiated in excess of .

those given in 19.2.1 and 19.2.2. Above 30 MHz, the limits shall be met for

both horizontally and vertically polarized waves.

19.2.1	 Narrowband electric field emissions. Narrowband E-field emissions

shall not be radiated in excess of the applicable limit curve shown on figure

2-11 at the required test distance, as specified in MIL-STD-462.

19.2.2 Broadband electric field emissions.	 Broadband E-field emissions

from all equipments and subsystems, including radiated switching transients

resulting-from (1) automatic cycling of electronic or electrical switching
circuitry, (2) actuation of push-to-talk mechanisms (that •is keying of trans-

mitters), or (3) manual switching shall not be radiated in excess of the
applicable limit curve shown on figure 2-12 at the required test distances,

as specified in MIL-510-462.

20.	 RE03 (limited applicability

20.1	 RE03 applicability. This requirement is applicable for transmitting

equipments and subsystems with antenna leads or those designed to be connected

to antennas. The frequency range of this requirement is dependent on the operating

frequency of the test sample (see MIL-STD-462). The requirement is not applicable
within either the test sample's necessary bandwidth or 5 percent of the funda-

mental frequency.

20.1.1 Army procurements. This requirement is applicable for trans-

mitting equipments and subsystems procured solely for Army use when any of
the following conditions exist: (a) transmitter power exceeds 5 kW average;
(b) the fundamental frequency of the test sample exceeds 1.24 GHz; (c) the
test sample's antenna is an integral part of the transmitter and cannot be

replaced by a suitable dummy load; or (d) for equipments and subsystems with
waveguide transmission lines and operating below 1.24 GHz.

20.1.2 Air Force and Navy procurements. 	 This requirement is applicable,

with the approval of the procuring activity, when the transmitter spurious
emissions and harmonics cannot be determined using the procedures in CEDE.

20.2 RE03 limit. Harmonics, except the second and third, and all other

spurious emissions shall have peak powers 80 dB down from the power at the

fundamental. The second and third harmonics shall be suppressed by: 50 • 10

log P (where P ft peak power, in watts, at the fundamental) or 80 dB whichever
requires less suppression.
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21.	 RS01 (limited applicability) 

21.1	 RSOI applicability. This requirement is applicable only for equip-
ments and subsystems installed in aircraft having' an ASW capability, and for
Navy equipment and subsystems intended for use on aircraft having Very Low
Frequency (VLF) equipment and subsystems. When required, RS01 is applicable
to equipments and subsystems, and their associated cabling and connectors.

21.2 RSOI limit. The test sample shall not exhibit any malfunction,
degradation of performance, or deviation from specified indications, beyond
the tolerances indicated in the individual equipment or subsystem specifi-
cation, when subjected to magnetic fields equal to the levels shown on
figure 2-13.

22. RS02

22.1 R502 applicability. This requirement is applicable to equipment and
systems as indicated in 22.1.1 and 22.1.2.

22.1.1	 Part I - spikes. This portion of RS02 is applicable for all
Department of Defense (DOD) activities.

22.1.2 Part ii - power frequency. This requirement is applicable for
equipments and subsyst2ms procured for Air Force and Navy uce.

22.2 RS02 limits 

22.2.1 Part I - spikes. The test sample shall not exhibit any malfunction,
degradation of performance, or deviation from specified indications, beyond
the tolerances indicated in the individual equipment or subsystem specifi-
cation, when subjected to the test spikes having the waveform shown on figure
2-6. The values of E( ) and t ( ) are given below:

a. Spike al	 El = 200 Volts; t 1 = 10 microseconds ±201.
(All Services)

b. Spike P2	 E2 = 200 Volts; t 2 = 0.15 microseconds ±207;
(Air Force and Navy)

22.2.2 Part II - power frequency. 	 The test sample shall not exhibit any
malfunction, degradation of performance, or deviation from specified indica-
tions, beyond the tolerances indicated in the individual equipment or sub-
system specification, when 20 amperes are applied to the test wire at the
power frequency(ies) of the test sample.

23. RS03

23.1	 RS03 applicability. This requirement is applicable for all equipment
and subsystem between 14 kHz and 10 GHz. Above 10 GHz, this requirement
applies only at all intentionally generated frequencies of known intentional
emitters on the aircraft, and for Navy procurements, the aircraft's host
ship. For Air Force procurements, this requirement is not applicable above

10 GI12, unless otherwise required by the procuring activity.
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23.2 - RS03 limits. The test sample shall not exhibit any malfunction,
degradation of performance, or deviation from specified indications beyond

the tolerances indicated in the individual equipment or subsystem specifi-

cation when subjected to the radiated electric fields (E) specified herein.
Above 30 MHz, the requirement shall be met for both horizontally and verti-
cally polarized waves; circurlarly polarized waves are also acceptable.
Appropriate consideration shall be given to the operational radiated electro-
magnetic environment from both friendly and hostile . emitters which an equip-
ment or subsystem may encounter during its life cycle. Applicable portions
of MIL-HDBK-235 shell be used to determine the anticipated environment. As
a minimum, the following levels apply. If levels substantially higher than
those given herein are specified, modifications to the procedure in MIL-STD-
462 may be required or desirable. Such modifications are to be described
in the EMI Test Plan.

Frequency Range	 E-Field (Volts/Meter (V/m)) 

14 kHz to 2 MHz	 20, except that for Army procurements
the level is 1 V/m

2 to 10 GHz	 20
Above 10 GHz	 20

23.2.1 Air Force and Navy equipments and subsystems installed in non-metallic 
aircraft, non-metallic structures on metallic aircraft or externally mounted

on metallic aircraft. Such equipments shall not malfunction when subjected
to a reclined E-field of 200 V/m over the required frequency range.

23.2.2 Air Force flight critical equipment and subsystems. 	 Equipment and
subsystems which are flight critical shall not malfunction when subjected to
a radiated t-field of 200 V/m from 14 kHz to 10 GHz.

24. RS05 (limited applicability) 

24.1 RS05 applicability). This requirement is intended for Navy equip-
ment and subsystems and is applicable whenf both of the following conditions
exist:	 (a) operation of the equipment or subsystem is essential for safety
or the success of a mission and (b) the equipment or subsystem is installed
on anon-metallic structure on a metallic aircraft or externally mounted on
on a metallic aircraft. This requirement is not applicable for equipment
intended solely for use on non-metallic aircraft, unless otherwise required
by the procuring activity. Cables that can not be tested in accordance with
MIL-STD-462 shall meet the requirements of CS11, and cables subjected to the
specified CS11 levels are exempt from meeting this requirement.

24.2 RS05 limit. The test sample shall not exhibit any permanent malfunction
degradation of performance, or deviation from specified indications,beyond the
tolerances and recovery times indicated in the individual equipment or subsystems
specification, after being subjected to a test signal having thewaveiorm and
amplitude shown on figure 2-14.
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25. - RS06

25.1	 RS06 applicability. This requirement is applicable to equipment and
subsystems procured for Air Force use.

25.2 RS06 limits. The test sample shall not exhibit any malfunction,
degradation of performance, or deviation from specified indications, beyond
the tolerances allowed by the individual equipment or subsystem specification
while being subjected to a radiated eletromagnetic field generated by fast
switching pulses from a relay coil. The peak-to-peak transient voltage across
the relay coil shall be a minimum of 600 volts.
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0 --II	

a

MIL-STD-461C
Par t 2

NOTICE 2 . (USAT )
15 October 1967

fo 0 Receiver tuned frequency or band center for amplifiers.

fi	 Lowest tunable frequency of receiver band in use or the lowest frequency
of amplifier passband.

f2 • Highest tunable frequency of receiver hind In use or the highest frequency
of amplifier passband.

Bandwidth between the 80 dB points of the receiver selectivity curve as defined
in the test sample's technical requirements or the control plan.

Limits:

1. The limit at A Is 80 dB above the input level required to produce the standard
reference output. (This limit shall not be used for amplifiers)

2. The limit at B shall be set as follows:
a. Receivers: 0 dam applied directly to the receiver Input terminals.
b. Amplifiers: The limit shall be as specified in the test sample's technical

requirement or control plan. If no limit Is defined In the above documents,
the 0 dBm value shall be used.

FIGURE 2-5. LIMIT FOR CSO4

- 1 a
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N.7

Et)

Time

NOTE: The test sample shall be subjected to the spike(*) with the waveform shown and
with the specified voltage (s) and puisewidth (s).

FIGURE 2-6 ACCEPTABLE WAVESHAPES FOR CS06 AND R502
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MIL-STD-4 61C 
?art 2 
NOTICE 2 (USAF) 
15 October 1987 

Frequency (MHz) 

* S I N ( 2 n f t )  

whan, 

f PIN (I)  s common modr pi 
current in amps 

f frequency, h m  

FIGURE 2-8. LIMIT FOR CS10 
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MIL-STD-461C 
Part 2 
NOTICE 2 (USAF) 
IS O c t o b e r  1967 

- - 0.63 MHz d . - 

- - . - . - 
I I LIyy 1  1 1 1 1 1 '  1  l l l r l l  I I I I I &  

Frequency (MHz) 

common mode coblt 
current in omps 
ftequtqcy, h trn  
lime, wcsndr 

decay foctor 

FIGURE 2-9. LIMIT FOR CS11 

7-71 

http://www.abbottaerospace.com/technical-library


MI L-sTD'A~~C 
Part 2 
" p f ! q  4 ! l !c$r '  

15 October 1987 
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XIL-STD-4 6 l C  
?brr. : 
NOTICE 2 (USAT) 
15 October 1987 

. i . . r p !  - 

1.1 jm ' . i t ,  * I , : ~ , l : ~ ;  I . .  
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n l t S f D - L 6 1 C  
Part 2 
y??: Cf 2 (VSPF; 
15 October 1987 
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UIL-STD-G61C 
Part i! 
NOTICE 2 (USAF) 
15 October 1987 
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n1 L-STD-LblC 
tart  2 
NOT i C 5  ? (USAF) 
15 October 1987 
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HIL-STD-46lC 
Par: ? 
NdTICf 2 (USAT) 
15 October 19'87 
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MI L-STD-LblC 
P a r t 2  . 

'sufici z (us1 
15 October l! 
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NOTES: A/ waveform equation normalized: e -(mft)/Q s i n  2nfe where: 

f-  t e s t  frequency (Hz) 
t- time (see)  
Q- 20+5 quality factor 

2/ "A" is the peak current or voltage l e v e l  shovn i n  Flgure 2-18. - 

FIGURE 2-17. Waveform for CS13. 
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MIL-ST D-461 
Pert ? 
Norrct 2 (L' 
15 OCTOBER 
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Part 3. Equipment and Subsyrtere In8talled 
Aboard Spacecraft and Launch Vehicles,  Including 
k s o c l a t e d  Ground Support Equipment ( C l u r  A2) 
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P a r t  3  

Paragraph 1. 
1.1 

SCOPE 
Determining requirements 

CEO1 ( l imi t ed  a p p l i c a b i l i t y )  
CEO1 a p p l i c a b i l i t y  
CEOL iirita 
AC and DO laads  .. . 
In terconnect ing l eads  

CEO3 
CEO3 a p p l i c a b i l i t y  

.CEO3 lMts . 
AC and DC l e a d s  ' . 
In tarconnect ing leads  , 

CEO6 ( l imi t ed  a p p l i c a b i i i t y )  
CEO6 a p p l i c a b i l i t y  
C g 0 6  l i m i t s  
Receivere 
Traneaitterci (key-up and standby) 
Tramni t t e rm ( k e y - d m  mode) 

m 0 7  
CEO7 a p p l i c a b i l i t y  . 
( Z 0 7 l i m i t e  . 

C s 0 l  ', 

CSOl a p p l i c a b i l i t y  
CSOl l i m i t s  

CSO2 
CSO2 a p p l i c a b i l i t y  
CSO2 l i r a i t e  . 

CSO3. ( l imi t ed  a p p l i c a b i l i t y )  
CSO3 r p p q c a b i l i t y  
C903 l i m i t s  

CS04 ( l imi t ed  a p p l i c a b i l i t y )  
C S 0 4  a p p l i c a b i l i t y  ' 
CS04 l i m i t 8  

C s 0 5  ( l imi t ed  a p p l i c a b i l i t y )  
-5 a p p l f c a b i l i t y  
C S 0 5  limits 

CS06 . 
C s 0 6  a p p l i c a b i l i t y  
CS06 l imit .  

CS07 ( l imi t ed  . app l i cab i l i t y )  
CsO7 app l i . cab i l i t y  
CS07 liatts . 
Regairement 1 ., 
Requirement 2 

RE01 ( l imi t ed  a p p l i c a b i l i ~ y )  
REOl a p p l i c a b i l i t y  . . 
RgOl. l iBi t  . ... 
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COmmS (Continued) 

P~ragraph  14.2.1 Lrcowband e l e c t r i c  f i e l d  emir8iow 
i4.2.2 Broadband e l e c t t i c  4 b l d  emlerlonr 

1 3. 8&03 (limited applicabi l i ty)  
15.1 RE03 appl icab i l i ty  
15.14 h y  P O C U ~ ~ ~ ~ I I ~ O  
15.1.2 M r  Porce and Navy procurement8 
15.2 ~ 9 0 3  limit 

16; U602' 
16.1 RW)2 applicabi l i ty  
16.2 W2 l i d t e  
16.2.1 Pert Z - apikea 
16.2.2 Pa r t  If - pouer frequency 

17. W03 
17.1 RSO3 .appl icabi l i ty  
17-2 8503 l i d t o  

C a t a ~ o r l e r  of c i ne s  A2 q d p a e n t  and rubeyetem 
Emission and susceptibility requirersdtr  f o r  
clasm A2 equipment and eubeyrtem 

Lioit f i r  CWl nrrro&ld eairsioar 
Limit Eor CEO3 asrrouband emiraionr 
Limit f o r  CEO3 broadbad a i L r i o a r  
LiaSt f o r  CSOl 
-it fo r  CS04 
Acceptable waverhaper f o r  CSO6 and -2 
L M t  f o r  BE01 
Limit f o r  WOZ narrowband smisrirma 
l i m i t  f o r  RE02 broadbond an i r r i om 
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Thie par t  of MIL-STd6l supplements Part 1 of the standard by d e f i n i p  eeieeion and 
s u s c e p t i b i l i t y  requirement8 and l i m i t r  f o r  equipmnt and rubapt -  intended f o r  w e  aboard 
epaeecraft at@ launch vehicles (clan, a), ineludin# aeeociated ground support e q u i p e n t ,  and 
f o r  c l a s s  A3 equipment and eubsystema proded f o r  t h e  M r  Force. 

1.1 Determidug requlremente. Table 3-1 definer, u t e g o r i e r  of c U r  A2 equipment and 
rubryeteam. Table 3 4 1  e h a l l  be oeed t o  dedetrina tb requi remnts  eppl ieable  to c b r  A2 
eqaipment and subsp taur .  The t a b l e  a l s o  denotes the paragrapbe wbarein t h e  requirements and 
limits a r e  defined. A '1'' entry' i n  the t a b l e  m a n s  the requirement is applicable ,  and the  ' .  
lMt shall be met usin# the procedure8 i n  HU-8tD-462 o r  thi apprwed EM Test Plan. A *IL'' 
e n t r y  means the. applicability of t b e  requir-nt is limited and is spec i f ied  i n  t h e  corrupood- 
i ag  appropriate  paragraph. When applicable, t h e  l i m i t  e h a l l  be mat w i n g  t h e  ptocedares i n  
ML-8-62 o r  t h e  approved EllZ T a t  Plea. A "T' entry meam t h a t  t h e  a p p l i c a b i l i t y  of the 
requireocnt must be detenrlned on a awe-by-case bar i s  and, i f  t h e  requireaent is  to.be imposed, 
it muat be s o  rpec i f ied  i n  the  appropriate procurement document. When required, t h e  l i m i t  s h a l l  
bo met aelng t h e  prucedurea i n  XIL-8TD-462 o r  the  apprwed EHt Test Plan. Absence of an e n t r y  
meanr t h e  requirement is not applicable. 

TABLE 3-1. Categorice of Clmr A2 equipment awl robayst-. 

2. CEO1 (limited appl icab i l i ty )  

Category 

A2a 

' AZb 

AZc 

A2d 

2.1 a 1  applicabi l i ty .  Applicatiow ;of this requireaent a r e  t o  be determined on a 
ca8crby-case' baris.  ' 1Jhen requited, CEO1 i r  :applicable m l y  f o r  narrowband emissionr be tmen 
30 Ba and' 15 lrRa e n  AC .and DC leade,. vhicb obtain power from o r  provide power t o  other  ' 

equipment o r  eubsystew. The requireaant i q  not applicable f o r  in te rwanec t iag  leadr  unless 
otherwise rpec i f ied  ky the  Comaand o r  agenw concarned. 

Description 

Equipaent ine ta l led  on rpacecraf t  o r  bunch vehicle  

Aerospace g o a n d  aquipaent required f o r . t h e  c h r k o u t  
and launch, including e lec t ron ic  test and support 
aquipacnt 

Trainers and s i & a t o r a  
i 

Claee A3 equipaent procuied f o r  Air Force use 

2.2.1 AC. and .M: leedr. Electromegnetic e m l s e i o w ~ e h a l l  not appear on AC and DC l+ds i n  
excme of - the valuer a8 rho? on Figure 3-1. The limits e h a l l  be lpet whea w u r e d  with a n  , 

ef  f e c t i v e  .bandwidth not exceeding t h e  primary power fr,equency plum 20% of the 'pa-t frequrrncy 
f o r  AC power lea& o r  75 Br f o r  DC. power . leadre 

2i2.2. Interconnecting leads. If compliance with t h i r  requireaent i r  requfred f o r  
intercbonecting leada, limits e h a l l  be developed on a tlree-by-care baeis  considering the 
intent ional  t rammission,  i t r  dpecified power level,, neceeaary i u f o t r a t i m  banduidth, and 
puloe rim time,  Such l l d t r  m n t  be approved by the  o r  agency concerned. 

3.1 CEO3 a p p l i c ~ b i l i t e .  This requirewent ie' applicable f o r  AC and DC l a i d s ,  which ob ta in  
pouer from o ther  rourcee o r  provide pokr t o  o ther  equipment and subeyetems. The requirement 
is not app l icab le  f o r  interconnecting le .dr , .unlera  otherwire specif ied by the  C-nd o r  
ageucy . concerned. 

3.2.1 AC and DC l e a .  Klec t rmape t$c  d s a i o m  e h a l l  not appear orr AC and DC leads i n  
excess of t h e  value8 am shown on Figurer 3-2 and 3-3 for-narrovband and broadband cnierionr{ 
reepectively. Conducted rdtehirrg spike ed)taiona (including OU/OPW - i t c h i n g )  on AC and DC 
power leads e h a l l  meet the  rcquiremente of CB07. 
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TABLE 3-11. EMISSKIN AND SUSCEPTIBILITY REQUIREMENTS FOR CLASS 
A2 EQUIPMENT . AND SUBSYSTEMS 

CSOl 
CSOZ 
CS03 . 
CSW 
CSOb 
CS06 
CS07 

RE01 
RE02 
R €03 

RSO2 
RS03 

Y  

Y, 
y,  
YL 

VL 

7 

YL 

Y  

Y, 
y, 
y, 

YL 

YL 

Y T Y Y .  
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, 3.22 ~ntercoanecting lead8. If compliance e t h  tNr requitelrant la required Lor 
interwnnectiag leads, limitr rho11 be developed on a' c a i p - b m e  baris coneiderlag t b  
intentional tranedrrion,  i t e  specified power level, yceerary i n f o t l ~ t i o a  bandwidth, and 
polre r i s e  tine. Such l im i ts  nort be approved by tho ~otP;and or agency concerned.. 

4. CEO6 (limited w p l l c a b l p t ~ )  

4.1 &6 applicability. Thir requi-nt ie applicable for  t b r e  e q u i w n t .  and rub- 
ry r t em with ante- lea& or thoea derigned t o  be 9 ~ e C t e d  to  aatennar. 'The tranrmttter 
(Lepdam mode), hamonies and a ~ i o o s  eds r ion 'p r t ionr i  of thie requirement a t e  not 
applicable fo r  equipment and rubeyetea procured' roiely ' for Amy me, when any bf the 
following coad$tioas exlrt :  (a) t h n s d t t e r  paver e x d o '  5 W a m r q e ,  (b) the fundamental 
frequency of the test sample exceedi.l.24 Ollr ,  (c) tha"teat rcmple'r antenna is an integral  
part of the transmitter aod cannot 'k r+placed by a wi tab le  duang load, o r  (d) for equipmnt 
a d  eubeptema with waveguide t ranrdsr ion liner and operating balm 1.24 Glb.  For case6 
(a) through (d) use 1803. The Erequeicy range of t N e  r&ireuent is dependent on the 
operating f requancy of the t e s t  sample ' (eee H I L w 6 2 ) t !  The. transmitter (key4am) 
portion of th ie  requirement is dot applicable within 'either the t ea t  raaple'r decerrary 

.bandwidth o r  + 5 percent of tha ' f u n d a e t a l  frequency. : ' ; 

4.2 CB06 limit?. . hxlucted'e+rriaae i n  &re of the values given i n  4.2.1 through 
4.2.3 rhall not appear a t  the t a t  rampletr antenna terminate. 

b, Broadband emirsiqDs: 40 dB ~V/Utlt 

4.2.2 Transmittem (key-up and rtandbyl. 

a. Narrowband d n l i o n e :  34 dB .pV 

4.2.3 Traa rd t t em (key-down soda). Hqrania ,  except the second and third, and a11 
other rpurioor d e r i o n e  rbal l  hwe peak powera 80 dB down from the pouer a t  the fuodanantal. 
The r e c o d  and third harrwicu ehall  be ruppreard by: 50 + 10 log P (where P - peak power, 
in watta, at the fundamental) o r  80 dB. whichwht requires leer ruppreorion. 

5.1 a 0 7  applicsbilitr. 'hi& requirement L applicable fox the following type# of l e d r :  
AC or  DC leads which obtain power from or provide paver to  other equipmeat or rubaptam; 

502 CB07 limits. Conducted rwitchiag spikes of leer than 50 dcrorawndr  i n  duration 
rhall aot exceed the Ool lar l~& 'ae 'applicable: 

a: AC leads: + 50 parcent 00 nomitul r q t  mean square (rm) voltage. . . 
b. DC leads: + 50 ~ e r c e n t ,  -!SO pmcent of nolainal l ine  voltage. 

Conducted switching spikes equal t o  or greater than 50 dcroeecoodr i n  duration shall a e r  
the transient requiremntr ar  rpac i f id  i n  the individual'equip.enk or rubiptem rpecificr- 
tiom. Spike duration i r  tba tim interval khraa the SOX amplitode point on the tc-tent 
lead* edge and the 50% amplitude point on tho t r a n s i e t  t ra i l ing edge; high Crspuency 
ringing ruperimpoeed on the pulse l e d i h g  or t ra i l ing edges rbould be ignored. 

6.1 CSOl applicability. Tbie requireosnt is applicable to equiprent a d  rubayota  
AC and DC pavar bade,  including gram& and w u t r a t  which are not grounded internally t o  
the equipment or rubepter. The requir-nt in  not applicable within + 5 parcent of the 
power frequency(iee). For Haq 'proeuraaantr, this requirement may be deleted fox AC l d r .  
with the approval of the Comumd or  agency concerned, i f  no circuit  within the equipment or 
ryrtem i r  sore eenritive than 100 DV. 
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6.2 CSOl l id t r .  The tert a ~ e p l e  r h a l l . a o t  exhibi t  any malfmction, dagradatiua of 
perfomawe, o r  de t i s r ion  f ram rpecif ied indicationr, beyond t h e  toletancar  indicated i n  the 
individual equipoant o r  e u b y r t c n  ,epicit'ication, uheh rubjected t o  electroragoet ic  energy 
injected onto i t r  power l e d 8  lmr than o r  eqorl t o  the valuer on Pigute W. Tha r e q d r c o a n t  
i e  a l r o  met under the followfng condition: when t h r  powar r o u r w  epecif1.d i n  MIL--810-462, 
d j u r t e d  t o  d ie r ipa te  50 watt8 i n  a 0.5 ohm load, cannot develop the  required w l t r g e  a t  
the  t e r t  a m p l e  power input  t e r m i n a t ,  and the test a m p l e  i r  not  aueceptible t o  the output 
of tbe  r igna l  eource. 

7.1 CSO2 a p p l i c a b i l i t ~ .  Rrir  requirement id applicable t o  equipment and r u b o y r t a  AC 
and M: power leadr, including groundr and neutral6 which a r e  not  grounded io ta rna l ly  t o  the 
e q u i p a n t  o r  rutmyatem. 

7.2 C802~liPritr. The t e s t  rample a h a l l  not M i b i t  any malfunctioa, degradation of 
performance, o r  deviation from ipec i t i cd  indicat ionr ,  beyond the tolerancer  indicated i n  the  
individual equipment o r  rubryetea epecif icat ion,  when r u b j e c t d  t o  1 vol t  f m  i 5O-oha oo~rtee* 
The t e a t  r i g a a l  r h a l l  be applied d i r e c t l y  t o  the equipment itaplrt t e d l m l r ,  not twough t h e  t e a t  
mmpla's power l i n e  cord. 'Ehe r e q u i t e e a t  Lr alao met under tbm fol louing conbitLon: &en a 
l-watt rource of 50 ohm impedance cannot develop the  required voltage a t  the  twt rample p m r  
input termfnala, and t h e  teat eaaple 10 not rurcept ible  t o  the output of the r igna l  aource. 

8 CS03 ( l t i t e d  appl icabi l i ty)  

8.1 W 3  a ~ l i c a b i l i t y ,  rhir requirorent i r  appl icable  t o  receiving equipment and 
ruboyrteor, ouch a r  mceiverr, PF amplif ierr ,  t r anrce iwra ,  and the like. The applicable  
frequency raage of thin requirement i r  dependant oo the  operating frequency of t h e  t e r t  
aample a r  specif ied i a  M L - m 6 2 .  r o r  A m y  quip l r rn t  and a u k p t e m s ,  the  r e q u i r e r a t  L 
applicable only when a p e d f i e a l l y  cal led out  i n  the procurerent doasmentatlon. 

8.2 ~ 9 0 3 '  limitr. The t e a t  rample r h a l l  not esh ib i t  any i n t e r o d u l a t i o n  productr from two 
rQadr, beyond tboae permitted i n  tho individual equipment o r  rubayatcr e p e d f i c a t i o a ,  *an: 

a. S i g u a l  gonurator 11 is s e t  66 dB above the  l e v a l  required t o  obtain t h e  
standard reference output,  a8 specified i n  WIL-STD-462; except tha t  vben f 1 
i a  i n  the frequency range of e i t h e r  200 t o  400 UUx o r  2 t o  25 m, the 
generator output r h a l l  k 80 dB abwa the  rateronce leve l ,  but the  output of 
r igna l  generator 11 r h a l l  not exceed 10 dBm. 

b. S i g n a l  generator 12 is net 66 dB above the  l e v e l  required t o  obtain the 
ataadard referenee output,  an. e p e c i f i d  i n  MIL-STD-462, but the  generator 
output l eve l  a h a l l  not  exceed a power l e v a l  of 10 dBm. 

9. CS04 (limited appl icab i l i ty )  

9.1 CS04 applicabi l i ty .  Thie requirement i r  appUcable t o  rece iv i ry  equfpeent and 
rutmyrtaw, much a r  raca iv t r r ,  RP amplifiere, tranrcetiverr, and the  l ike.  The applicable 
frequency tango of thir requirement i r  dependent oo the o w r a t i n g  frequency of the test 
a m p l e ,  aa rpacif ied i n  HILSTD-462. For Army equipment and eukyatea#,  t h e  raquiremsnt is 
applicable only when apec i f iea l ly  ca l led  ou t  i n  the procurament docurentation. 

9.2 m04 LUtr. The t e r t  a m p l e  a h a l l  not  exh ib i t  any undoaired reaponre whcn 
subjected t o  t h e  test r igna l  ahown on Figure 3-5. 

10.1 CS05 applicabi l i ty .  12110 requirement i r  appl icable  t o  receiviag equipment and 
rubsyetelu, a d  a r  receioerr ,  RF ampli t iarr ,  t ranr&iverr ,  and t h e  like. The applicable  
frequency r a m  of t h i r . r e q d t u e n t  i n  dependant on the  operat ing frequency of the  twt  
s u p l a  aa specif ied i n  ML-STD-462. For A m  quipmant and s u b s y a t e r ,  ttm, rcpu i rmant  i r  
applicable only when rpec i f ica l ly  called out  i n  the p rocurdant  docunentrtioa. 

10.2 CSO5 l i r i t a .  The tut ramp10 a h a l l  not axhibi t ,  due t o  croeo modulation, any 
mrlfunctioa, degradation of perfamanee, o r  deviation Croa rpec i f ied  iadicat ioru,  beyond the  
t o l e r a n c u  indicated i n  the individual  equipmnt o r  aubeye~ter r p e d f i c a t i o n ,  whaa rubjected t o  
the  fol loving f ron  r i g n a l  geasrator  12 :  a rlgnal 66 dB above the  l e v e l  required t o  obtafn the  
rtandard reference output, as apacffied i n  H U - S I D Z D - ~ ~ ~ ,  but not t o  exceed a powr output l e v e l  
of 10 dB& 
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11.1 CS06 applicability. Thie requirerant is applicable t o  equipoant and subsyetem AC 
and DC power leade, includiag grouada and neu t r ah  whicbare not grounded in terna l ly  t o  t he  
equipment o r  eubyetea. 

11.2 CS06 l i d t r .  The t e s t  ram& ehal l  not exhibtt any aalfunctioa, degrdat ion  of 
performance, o r  deviation from specified indimtione,  beyond the  tolerances indicated i n  the  
individual equipment o r  eabeyetem epeciEicatioa, when t h e - t a t  epikes having the waveform 
shorn on Figure 3-6 a re  applied t o  the AC and DC power Input leads f o r  a period of not leee 
thaa 1 a inute  a t  each phaee pbeition, and f o r  a t o t a l  t e e t  period not exceeding 15 -tee i n  
duration ( i n  l i e u  of the values i n  KIL--62). The value8 of E() aud t~ a r e  given below. 
U c h  spike eha l l  b eupari.poeed o n  the p o v c r l i n e ' v o l t ~ e  waveform. 

a. Spike # l  (All Servlcee) ~1 = 200 Volts; e l  10 microeecondr . . + 20%. 

b. Spike I2  ( A i r  Force and Navy) B2 - 200 Volts; t 2  = 0.15 microeeconde + 20%. 

12. CSU7 ( l i a t t ed  applicabil i ty)  . . 

12.1 CS07 applicability. This requirement.ie appll&ble f o r  receiving equipmefit and . 
eubeyetema whlch ~ r t i t i c e  equelch circuits .  

. 12.2 CS07 limits. 

12.2.1 Requirement 1. The equeLcb c i rcui t s  eha l l  ,not open when the output of a S k h m  
impedanca impulse generator, set a t  90 dB u V / K l k ,  k applied and matched t o  the input terminale 
of the t e s t  eample. 

12.2.2 Requirerent 2. The squelch c i r cu i t  eha l l  not open when two signals  a re  applied 
a t  t h e  input of the tart eample. One signal  rha l l  ba an uclaodulated RF eignal a t  the receiver 
tuned frequency, whose amplitude i e  two-thirds of tha UP voltage ueed t o  adjust the equalch 
threehold. The second e i g a l  eha l l  be an impulee signal  of 50 dB ~V/HBx. . 

13. RE01 (limited applicabil i ty)  

13.1 RE01 applicability. Applimtiorm of t h i s  requirement a r e  t o  be determined oa a 
we-bp-care basis. when required, BBOl i r  applicable fo r  radiated e d a e i o ~  from equipmeat 
and eubeystcnr, cablms (includiag control, pulse, IF, power, and antennae traaoaieelon liw) 
and interconnecting wiring of the t ee t  sample. The requirement applier a t  the fundanental 
frequencier and all epurioue d 8 S i 0 M B  including harmonica, but doee not apply t o  radiation 
f r a r  antennae. 

13.2 RE01 liait. WgnetLc f i e ld  d e e i o n e  eha l l  not be radiated i n  excess of the lavcrlr 
shown on Figure 3-7. 

14.1 RE02 applicability. This requirement is applicable f o r  radiated erissiona from 
equipment nad subyeteam, cablee (including control, pulre, IF, power, and antermae trans- 
r i e r ioa  lines) and intercoaaectil3g wiring of the test sample; f o r  narrowband, i t  appliea a t  
the  fundamental frequeucies and a l l  s p u r i w  d s i o a s ,  'including 'harmonica, but does not 
apply to  radiat ion From antennas. Thie requirement is:applicable f o r  broadband emirsiona 
froah 14 kHz t o  1 GB+ and fo r  aarroybaad edss ion r  from.14 Ulr t o  10 CRr. 

, . 
. 14.2 RE02 limits. B-field e m i r e i o ~  shall not be rdLated ia excere of t h e e  given 

i n  14.2.1 and 14.2.2. Above 30 MHz, the l imi t r  sha l l  be wt fo r  both horizontally and 
ver t ica l ly  polarized waves. 

14.2.1 Narrowband e l e c t r i c  f i e l d  a i e s ioaa .  Uarrowba~ld E-fiald eaiseiona s h a l l  not 
be radiated i n  excess of the limit curve shown on Ngure  3-8 a t  the reqaired t e s t  distance, 

. ae sp to i f ied  i n  Wa-Sm-462. 

14.2.2 Broadband e l ec t r i c  f i e l d  d r r i o a a .  Broadband E-field edas iona  f r m  a l l  equipment 
and subrystame, including radiated switching t r amien t s  result ing from (1) automatic cycling of 
electronic o r  e l ec t r i ca l  switching c i rcui t ry ,  (2) actuation of p h - t o - t a l k  mechanirae ( that  is, 
keying oE t rannait tera) ,  or (3) manual aaitching eha l l  lrgt be radiated in axceaa oP..the applicabla 
Umit curve ahom on Figure 3-9 a t  the required t a ~ t  dietances, M specified i n  MIL-STD-462. 
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15. BE03 ( l i d t e d  appl icab i l i ty )  

15.1 a 0 3  appl icabi l i ty .  Thle requirarsnt i e  applicirble f o r  thoee equipmnt and 
oubmyetema with antenna leads o r  t h e  deeigned t o  be connected t o  antennas. The f rquency  
range of t h i s  requirement 10 dependent on the  operating frequency of the t e a t  sample (eee 
WL-STD-462). The requiremint is not applicable within e i t h e r  the  test e ~ p l e ' e  neceseaty 
bandwidth o r  + 5 percent of the  funddenta l  frequency. 

15.1.1 Army procuremento. M a  requirment  i e  applicable f o r  tranemitting equipmot 
and eubayeters procured ro le ly  f o r  Amy use when any of the followtag conditiolu exis t :  
(a) t rmemi t te r  power exceeda 5 kW average, ( b )  the  fundamental freqwdcy of the t e e t  a m p l e  
axcecde 1.24 CHt, (c) the  t e a t  enmplela antenna is an in tegra l  par t  of the t ransmit ter  and 
cannot be replaced by a .uitable durJ load, o r  (d) f o r  equipacnt and sukprtelrr  v i t h  wave- 
guide tranrmiesion l i n a s  and operating below 1.24 GMz. 

15.1.2 Air Force and Navy procurtnante. Thio r e q u i r e r n t  is applicable, v i t h  t h e  
approve1 of the procuring a c t l v l t y ,  when the epuriou. emfssiona and hamonice a n n o t  be 
determined m i n g  the  proceduree i n  -6. 

15.2 RE03 limit. Harmonica, except the second and th l rd ,  and a11 other  s p u r i m e  
eatreionn e b l l  have peak powers 80 dB down from t h e  pover a t  the fundamntal. The eewnd 
a d  th i rd  harmonics a h a l l  be e u p p r e s d  by: 50 + 10 log P (where P - peak power, i n  watt@, 
a t  the fundmental) o r  80 dB, d c b e v e r  requires  lea. auppreeeion. 

16.1 R602 appl icabi l i ty .  Part8 I and I1 a r e  applicable f o r  a l l  Do0 ac t iv i t i ee .  

16.2.1 Part  I - avikea. The test .ample oha l l  not exhibi t  any malfunction, degrada- 
t ion  of performance, o r  davfation f r o a  epecified indicatiooa, bepnd the tolerancee indicated 
i n  the individual equipmnt o r  oubyoteu epecification, vhen eubjected t o  the t e e t  spikes 
having the waveform ohown on Figure 3-6. The v a l u u  of E() and to a r e  given belov: 

a. Spike I 1  ( A l l  Services) El - 200 Voltr; tl = 10 microeecoade 2 20%. 

b. Spike I2 (Alr Force sad navy) 112 - 200 Volts; t 2  - 0.15 microeeconda 2 20%. 

16.2.2 Part  I1 - p o ~ r  frequmtcy. The t e s t  eampla e h a l l  not exhibit any malfunction, 
degradation of perforraoce, o r  deviation from specified ind ica t tom,  beyond the  tolerances 
indicated i n  t h e  individual equipment o r  .ubsyeterr r p e c i f i u t i o n ,  when 20 amparee a m  applied 
t o  the t a t  Vire a t  tha power frequency(ies) of the t e s t  ample. 

17.1 BS03 applicability. Tbie reqdr-nt i e  applicable f o r  a l l  equipwlrt and nub- 
ayet- behean 14 kEz and 10 GHr. Above 10 Ollz ,  thin requirement appliea only a t  al l  
intentionally generated f r o q w n c i u  of any ham emitter on the epacecraft o r  launch vebLclo. 
For Air Force procuremento, t h l e  requirement is not applicable above 10 GHz, unleee otberwiae 
rebuired bp the procuring ac t iv i ty .  

17.2 W 3  limits. The t e a t  ample  a b a l l  not exhibi t  m y  permanent malfunction, 
degradation of perforrpnce, o r  devlat loo from apeclfied indications, beyond the  to le ranwe 
indicated I n  the individual e q u i p a n t  o r  eubaystem e p e c l f i c a t i w ,  when eubjected t o  t h e  
radiated e l e c t r i c  field. (B) l e a s  than o r  equal t o  thore epecif ied herein. Above 30 nBr, 
thi requirammt e b a l l  be met f o r  both horisont.lly and v e r t i c a l l y  polarized waver; c i r c u l a r  
polarizad vavea e r e  a l s o  acceptable. Appropriate wns idera t lon  a h a l l  be given t o  the  
operational radiated electroragnet ic  mviro-t from both fr iendly and h o a t i l e  emit ters  
which an equipneat o r  .ub.peta  may encounter during its l i f e  cycle. Applicable portionr 
of WIkiIDBK-235 a h a l l  ba wed t o  datemine the ant icipated environment. Ao a mini-, t h e  
follawiag levela  a ply. I f  l eve l8  eubatant ial ly  higher than thoae given hereia  a r e  specif ied,  
oodif icatfom t o  tRe procduras  in HIL-STD-462 m y  be required. such urdif icet ionr  a r e  t o  
be described i n  the  6MI Teet Plan. 

Frequency Ranm 

14 kHz t o  30 MI2 
30 MHz t o  10 GBa 
Above 10 GHt 
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Limit 

fg - Bcteiver tuned frepueney o r  band center for amplifier8 . 
fl - Lbweat tunable frequency of receiver band i n  ore  or  the lover t  frequency 

of amplifier parrband. 

f 2 ' - Ei8iier t tumble  frequency .of receiver band i n  uee or  the highert f rtquency 
of amplifier parebad.  

W - b a d d d t h  betveen the 80 dB point8 of 'the receiver relecti*ity curve a8 defined 
i n  the t e a t  rample'r technical requirementr or  the control plan; 

1. The lipit a t  A is 80 dB abwe the input, level  required t o  produce the standard 
reference outpot. (This l i m i t  s h a l l  not be ueed f o r  n p l i f i e r r )  

2. The limit a t  1 shall ba met a8 followr: 
a. Receivere: 0 dlm applied d i rec t ly  t o  the receiver input t e d c l a l r .  
b. h p l i f i e r r :  The l i m i t  r b a l l  be a r  rpecified i n  the t e a t  u r p l e l r  technical  

requirement o r  control  plan. If no limit i r  defined i n  th above documentr, 
the 0 dBm value r h a l l  k ueed. 

FIGURE 3-5. LIMIT FOR CS04 
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Part 4. Bquipaent and Subryatetr tnatal led i n  
Ground P a c i l i t i e a  (Pixed and Hobile, Including 
Tracked and Wheeled Vehfelee) (Clabe A3) 
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Pa r t  4 

Paragraph 1. 
1.1 

SCOPU 
Determining requiremento 

Cgol (limfted applicabi l t ty)  
CEO1 applicabi  l i t y  
DC and interconnecting leade 
AC leade 
CBOl linits 
DC leade 
(\C leade 
Interconnectiag lea& 
Army procurcpata 
Intarconnecting control leade 
Interconnecting eignal leads 
Wavy pmcutelPant8 
Conuected oute r  ehield and twisted p r i m  together 
Dirconnected outer  ehleld and.twinted paire eepntrted 

CEO3 
CEO3 appl icab l l i ty  
a 0 3  l imi t0  
oC leade 
AC leade 
Army procurements 
Navy procurementn 
Znterconaecting lea& 
Amy procurement8 
Interconnecting control l o d e .  
Interconaecting mignal lead8 
Wavy procutemnte 
Connected outer  ehield and' twisted pel rs  together 
Discoaaected outer  rh te ld  and twirrted paire  eepareted 

W 6  (limited appl icab t l i ty )  
CEO6 appl icab i l i ty  
a 0 6  limits 
Receivere 
T r a ~ d t t e r e  (key-up and standby) 
'Pransmttterr (keydom mode) 

C907 
CEO7 appl icab i l i ty  
CEO7 l imi te  

CsOl ( l i d  ted appllcabi l i ty)  
CSOl appl icab i l i ty  
CSOl l i d t e  

cso2 
CSO2 appl icab i l i ty  
CSO2. l i m i t 8  

CS03 (ltmited appl icab i l i ty )  
CS03 applFcabFlity 
CS03 l i ud t e  

CS04 ( l imited appl icab i l i ty )  
CS04 appl icab i l i ty  
CSO4 limits 

CS05 (limtted applicabiUty)  
CS05 appl icab i l i ty  
CS05 l i m i t @  
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Rre 6 

CS1 L ( l imi t ed  app l i cab i l i t y )  
CSI I applicabf.lSty 
CVll l i m i c  

IS. 
1541 
15-2 

RE01 ( l i d t e d  appt icsbt lLty)  
. RKOl a p p l i c a b i l t  t g  
RE01 lidt 

Narrwband electrlc elall eet.eion, 
Broodband e l e c t r i c  f i e l d  e d e n l o n e  

Ilm3 ( l i d t e d  a p p l i c a b i l i t y )  
RE03 a p p l i c a b i l i t y  
Army p r o c u r e m c 8  
Navy procurement8 
RW3 ltdt 

US01 ( l i d r e d  a p p l i c n b i l i  ty)  
BsOl a p p l i c a b i l i t y  
RSOl l i m i t  

-2 
-2 a p p l i c a b i l i t y  
P a r t  Z - .pikes 
P a r t  11 - pawr frequency 
8902 l idts  
Par t  I - ~ p i k e a  
P a r t  I1 - potRr frequency 

BS03 
RSO3 a p p l i c a b i l i t y  
BS03 limits 

BSOS ( l i d t e d  a p p l i c a b i l i t y )  
W 5  a p p l i c a b i l i t y  
BSOS l imi t :  

Bpiarlon and e w c e p t i b i l i t y  requiremonte f o r  
c l a s s  A 3  equipaene and euboptema 
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COmBIRB (Continued) 

Part 4 

L L  
Lia 
L L  
int 
Iln 
in t  

.Lip 
(Ha 
Lim 
(b 
ti. 
Lil 
Ace 
Li. 
L h  
LL 
Li. 

.t. for CEO1 M! a d  interconnecting laadr 
for  CEO1 AC Ieda 

.t for  CB03 narrowbmtd omirriarrr DC and 
!rconaectiw l a i r  a d  AC l e d #  (m) 
.t for CE03 brodbnd adasion# D C . m d  
rreonnecting leadr' a d  AC k d a  (Arqy) 
It for W3 narrowband aderionr AC leads 
'Y o w )  
Lt for  CEO3 brodbnd d r r i o w  AC llrdr 

'Y O"~Y) 
.t for CSOl 
.t for  CSO4 
~ptable wayerimp.8 f o r  C 3 0 6  and 8802 
i t  for CSO9 
:t for a 1 0  
Lt for  CS11 
!t fo r  RE01 

lirit tor.  -2 aarrouband adrr ionr  
Limit for UEO2 broedband emirrionm 
u t  for RSOl 
Wt for BB05 
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This part of ML-STD-461 supplements P a r t  1 of the  standard by deLLning emiesLon and 
suscep t ib i l i ty  requireoents and limits f o r  equipment and s u b p t e e s  intended f o r  we i n  ground 
fixed and r o b i l e  facilities, including tracked and wheeled vehLcles (Clara A3). Navy require- 
meats f o r  ground rapport equipment wed f o r  checkout and launch of a i r c r a f t ,  spacecraf t ,  and 
lauoch vehicles e r e  contained i n  Par t s  2 aod 3 of MIL-9-61 and should be ta i lo red  a s  
neceeesry. Par t  4 is not appl icable  f o r  A i r  Fore8 procurements; r e f e r  t o  P a r t s  2 and 3. 

1.1 Dete rdo ing  requirementr. Table 4-1 shall ba ured t o  deternine t h e  s p e c i f i c  require-  
mts f o r  claee A3 equipment and subsystem. The t a b l e  a leo  deootes t h e  paragraphs wherein 
the requirements and l i m i t s  a r e  defined. A "Y' entry i n  t h e  t ab le  means the  requirement is 
applicable, and t h e  l i m i t  s h a l l  be rmt using the  procedures i n  ML-STD-462 o r  t h e  approved ENI 
Teat Plan. A "YLU en t ry  mesae t h e  a p p l i c a b i l i t y  of the requiremint is lbitd and is  spac i f ied  
i n  the  appropriate correepoodiog paragraph. When appl icable ,  the  l i m i t  s h a l l  be met w i n g  t h e  
procedures i n  UIL-Sllb462 o r  t h e  approved El(I Test Plan. A "T" en t ry  meam t h a t  t h e  a p p l i c a b i l i t y  
of the requiremmt must be detemined on a case-bycase bas i s  and, i f  t h e  requirement is t o  be 
imposed, i t  must be ao spec i f ied  i n  t h e  appropriate  procurement document. When required, t h e  
1-t shall ba met usillg t h e  procedures i n  MIL-STD462 o r  the  appraved M I  Test Plan. Absence 
of s o  en t ry  means t h e  requirement is not applicable. For procurements of subrystew,  such a s  
radar, BW survei l lance,  aod t h e  l i k e ,  comprised of iodividual equipment l i s t e d  i n  Table 4-1, 
the  appl icable  epiaaioa and r u s c e p t i b i l i t y  requireaents f o r  the subys tem s h a l l  be t a i l o r e d  by 
the procuring actLvity based on t h e  r e q u i r a e n t s  of the  individual equipment. 

2. C g O l  (l imited appl icab i l i ty )  

2.1 CEO1 appl icab i l i ty .  This requ i remnt  is appl icable  f o r  a l t e rna t ing  cur ren t  (AC) and 
dLrect currant  (DC) leads, which obtain pover from o ther  sources o r  provide parar t o  o ther  q u i p  
a m t  o r  subsystems; grounds o r  neutrals ,  which are not grounded tn te rna l ly  t o  the  subayrtem o r  
equipment being rpseured; and interconnecting cont ro l  leads,  which provide AC a d  DC pomr from 
o r  t o  t b e  t e s t  sample. The requirement 1s not appl icable  f o r  interconnectiog s i g n a l  leads such 
a s  clock, IF, audio, f i r i n g ,  d i g i t a l ,  PP, and the  l i k e ,  unless otherwise spec i f ied  by t h e  C a v n d  
o r  agency concerned. For Army equiplwnt or subsystem the  requirement is appl icable  only d e n  
spec i f ica l ly  c a l l e d  out i n  the procurement docurnotation. 

2.1.1 DC and interconnecting leads. Thh requirement is applicable  f o r  narrwband emisslolu 
f r o a  30 ifz and 15 kHz. 

2.1.2 AC leads. The requirement is applicable  f o r  equipment a d  subysteme procur.ed f o r  
Navy use. h i s  requirement is applicable  f o r  oarrowband er l r s ioaa  from the  power frequency(ies) 
of t h e  t e s t  sample t o  15 kk. Other applications oad l i m i t s  f o r  t h i s  requirement a r e  t o  be 
determioed and spec i f ied  on a caee-by-caee basis. 

2.2.1 DC leads. ElectromagneLic a r i s s i o w  shall not appear on DC l a d s  k e x m a  of the 
valuea s h w n  on the  appl icable  curve on Figure 4-1. The l i m i t s  s h a l l  be met when measured v i t h  
an e f fec t ive  bandwidth not exceeding 75 Hz. 

2.2.2 AC leads. Blectromagnetic emissioae shall not appear on AC leads i n  excess df t h e  
, 

values shown on t h e  appl icable  l i m i t  l i a e  on Figure 4-2. h e  l i m i t s  s h a l l  be wt when ~ u r e d  
v i t h  an e f f e c t i v e  bandwidth not exceeding the primary power frequency plus 20% of the  p r i m r y  
power f requeacy . 

2.2.3 Interconnecting leads. 

2.2.3.1 Amy procurements. 

2.2.3.1.1 Io t i rconnec t i  control  leads. Illektromegnetic d s s i o ~  s h a l l  not appear on 
in te rconmet ing  w r r o l  laads% .icus of the v a l u u  shown on tba  appl icable  cum on Figure 4-1. 
The limits sball be met when meaeured with an e f f e c t i v e  bandwidth not e x ~ e e d i n g , t h e  primary p o F r  
frequency plus 20% of the  primary pomr frequancy f o r  AC leads o r  75 Wo Lor DC leads. 

2.2.3.1.2 Interconnecting s i g n a l  leads. I f  compliance v i t h  t h i s  requirement is required 
f 6 r  signal leads,  l i m i t s  s h a l l  be developed on a caee-by-case basis coosidering t h e  i n t e n t i o n a l  
t ranmiss ion ,  its r p e d f i e d  pover l eve l ,  neeweary F n f o r u l i o n  bandwidth, and pulse r i s e  the. 
Such limit8 must be approved by t h e  C-ad o r  agency concerned. 
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2.2.3.2 ' k v y  procurements. 

2.2.3.2.1. Coonected outer  ahielda and twieted p a i r s  together. For interconnecting 
control  and e i g n a l  leads haviog the outer  rbieLd connected, and for  tv ia ted  p a i m  with t h e  
paira together, electromagnetic emissions a h a l l  not appear on the  lead8 i n  exceaa of the 
valuea ahown on t h e  appl icable  curve oo Figure 4-1. 

2.2.3.2.2 Maconnected outer  rh ie ld  and twlr ted pa i ra  aeparated. For' i n t e r c o o k t i n g  
control  and a igna l  lea& having the  outer  ah ie ld  dirconnected, aod For twiated pain having 
t h s  pairr aeparated, t h e  l imi ta  r h a l l  be developad on a carcrby-caae b u i r , c o n r i d e r i a g  the 
intent ional  transmiasion, i t a  apeci l ied power leve l ,  neceaaary i n f o r m t i o n  bandvidth, and 
pulae r i a e  time. Such limit. muat be approved by t h e  Command o r  agency concerned. 

3.1 CEO3 a p p l i c a b i l i t ~  Thia requirement La appl icable  f o r  t h e  following type8 of leada: 
AC and DC l a d e ,  which obtain power from other  eourcea o r  provide pouer t o  other  equipment, 
distribution panela, o r  aubeystema; grounda o r  neu t ra l s ,  rh ich  are not grounded I n t e r n a l l y  t o  
the aubryatem o r  equipment b e i w  measured; a d  interconnecting cont ro l  leado, uhich provide AC 
a d  DC power from or t o  the  t e a t  a b p l e .  The requirement i r  not applicable f o r  intetcoaaect ing 
sigoal leada ouch aa a clock, IF, audio, t i r i n g ,  d i s i t a l ,  OF, and t h e  l ike ,  unleea otherviae 
apecified by t h e  C o l u n d  o r  agency concerned. Por Amy procurerantr,  the requ i remat  i a  appli- 
cable  using t h e  Line Impedance S tab i l i za t ion  Network, aa described i o  MIL-STD-462. 

3.2.1 DC la&. Blectromagnetic eaiaaionr aha11 not appear on DC l e d 8  i n  excara of 
the valuaa ahom on t h e  applicable curve on Figurer 4-3 and 4-4 f o r  currowband and broadband 
e m i a a i o ~ ,  reupectively. 

3.2.2 AC leada. 

3.2.2.1 Army procurementa. Blec t rnugne t ic  eaiaaiona a h d l  not appear on.AC t d a  i n  
exceaa of the  valuea ahoun on Pigurea 4-3 and 4-4 f o r  narrowband and broadband emfaaiow, 
respectively. 

3.2.2.2 Uavy procureaenta. H l e c t r ~ n e t i c  sn i r r ione  a h a l l  not appear oo AC Leada i o  
excaea of the valuea uhom on Figure8 4-5 and 4-6 Lor mrrwband  and broadband emiaaiona, 
rcrpectively. 

3.2.3 Interconoacting leada. 

3.2.3.1 Army procurements. 

3.2.3.1.l Interconnecting cootrol  lea&. E l e c t r a a g n e t i c  emfarionr a h a l l  not appear on 
intercmoact ing cont ro l  lea& i n  exceua of the  values shorn on t h e  applicsbLe curve on Figurer 
4-3 a d  4-4 f o r  narrowband and broadband edaa ions ,  respectively. 

3.2.3.1.2 Interconnecting aignal  leada. I f  collpllaoce with th in  requ i remnt  i r  required 
for  siwl lead., l i m i t s  a h a l l  be developed on a care-by-caae beria  conaidering t h e  in ten t iona l  
tran.rl4rionb itr apecif ied powr leve l ,  neceaaacy informatioo baodeidth, m d  pulee r i a e  the. 
Such l i m i t .  muat ba appcwed by the Comaad o r  agency concerned. 

3.2.3.2 1 % ~  procurements. 

3.2.3.2.1 Connected outer  ahielda and t w b t e d  p a i m  together. l o r  ioterconnecting 
control  and r i p e l  lea& having the outer  ab ie ld  corme.cted, and f o r  M a t e d  prim with the  
p a i m  together. e l e c t r ~ n e t i c  emissions s h e l l  not *war oa the  leada I n  exceaa. of the  
kluu r i m  on t h a  appl icable  c u r w  on Figurea 4-3 and 4-4 f o r  narrowbond and broadband 
e d m i o l u ,  respectively. 

3.2.3.2.2 Diaconscted ou te r  ahield and tvirrted paira aeparated. For interconnect iag 
control  and signal lead8 having t h e  ou te r  a b i e l d  disconnected, and f o r  twisted p a i m  having 
the  p.,ira aeparated, the l imi ta  a h a l l  be developed on a came-by-cnre b u i a  cons idar i iy  the  
i n t e n t u n a 1  t r a n s d a a i o n ,  i ts apecified pover level ,  neceerary information badwid th ,  and 
pulae r i a e  tie. Such l imita  must be approved by t h e  Coluand o r  ageacy concerned. 
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4. CEO6 ( l i r d t d  app l icab i l l ty )  

4.1 a 0 6  appl icabi l i ty .  This requirement is applicable f o r  those equipment and r a b r ~ t a m r  
with ante& leadr  o r  t h w e  derigned 'to be comected to'antennae. The tranemitter (kegdm 
aode), harmnic sad epurioue eaieeion p o r t i o ~  of th ia  requirement a r e  oot applicable f o r  equip- 
mint and eubryet- procured oolely f o r  Army uee, when any, of the following conditionr 0xi.t: 
(a) t r a m d t t e t  p m r  exceeds 5 kW aveI:age, (b) the fundamntal frequency of the t e a t  a m p l e  
exceed8 1.24 GI&, (4 the  t e a t  rample'a antenna La an in tegra l  par t  of the  t r a n s d t t e r  a d  cannot 
ba replaced by a e l l i t a b t  duamp load, o r  (dl. f o r  equipment and subayeteas k i t h  waveguide traae- 
d e a i o n  l inen and o p e r a t i q  beloy 1.24 GHs. For cases (a) through (d) uee ~R03 .  The frequency 
range of thin requirement i e  d e w d e n t .  on ' the operating. frequency of the t e a t  sample (eea 
~ L G m 6 2 ) .  The t r a n e d t t e r  ( k e y - d k )  portion .of thin requirement io not appl icable  w i t v n  
e i t h e r  the  t a s t  sadple'e neceeaerp 'bandwidth o r  + 5 percent of the  fuadaaental frequency. 

4.2 -6 l i a i t e .  Conducted e d r e i o n a  i n  exccse of t h e  value8 given below e h a l l  not appear 
a t  the t e a t  eample'e antenna. terrpinals. 

4.2.1 Receivers. 

a. Narrowband edre ions :  '34 dB PO 

4.2.2 Treineritters (keyup 'and e t a d b ~ .  

a. Narrowband arieeiona: 34 dB pV 

b. Broadband emirelone : 40 dB pV/Wz 

4.2.3 Wenar i r te re  (key-down d e l .  Harmonica, 'crcept the e e c o d  cud th i rd ,  and a l l  othar  
epurioue emteeions a h a l l  ham peek pouare 80 dB down from the power a t  the Eundamental. The 
eccond and t h i r d  harmonica a h a l l  be euppreseed by: 50 + 10 log P (where P - peak power, i n  watts,  
a t  the fundameatal) o r  80 dB, whichever r q u i r e e  l eas  ruppreseion. 

5.1 CEO7 applicabi l i ty .  Applicatfona of thin requirement nre t o  be determined on a 
caoe-by-care berrie f o r  Navy procutel#nte fo r  the following-type8 oP leads: AC o r  M: leade 
which obtain p m e r  Erom o r  p r w i d e  power t o  other  equipment o r  e u b y a t e a .  

5.2 CEO7 limits. Conducted e d t c h i n g  epikes of lean than 50 microeecoodr i n  duratioa 
a h a l l  not exceed t h e  Eoll&ng,.ae applicable: 

'a. AC leado r & 50 percent of nominal rm voltag&. 

b. DC leade: + 5 0  percent, -150 percent of nominal l i n e  voltage. 

Conducted ewitching epilsee equal t o  o t  greater  than 50 aicroseconde i n  duration e h a l l  meet the  
t raneient  requiremente an epacified i n  the individual equipaant o r  submystem epeciPtc(rtioa8. 
S p i b  duration l a  the tim in te rva l  b e t a  the  50% amplitude point on the t raneient  lesdiag 
edge and t h e  50% amplitude point on the t r a m l e n t  t r a i l i n g  edge; high frequency ringing r u p e r  
hpoeed on the  pulee leediug o r  t re i l ing '  dgm ehould be ignored. 

' 6. C901 (limtted appl icabi l i ty)  

6.1 CS01 appl icabi l i ty .  requirerent i e  applicable t o  equipmnt and e u b e y e t r  M: and 
DC power leade, including grounds end neutrals,  h i c h  a m  not pounded in te rna l ly  t o  the q u i p o a n t  
o r  eubaprtem. The r e q u i r w t  i e  n'ot applicable within + 5 percent of the power frequency(iea).' 
For Havy procurcamte,  thin r e q u i r w n t  mity be 'deleted f o r  AC lea&, with the  approval of t h e  
Commnnd o t  agency concerned, i f  no c i r c a i t  within the  equipment o r  eysten 10 aore eeae i t ive  than ' 

100 mV o r  better.  . .  

6.2 CSOl l imlte .  The ' tdet  aeopld e h a l l  not exhibi t  any malfunction, degradation Of 
performance, o r  deviation from e p e d f i e d  indicatione; beyond the  tolerances indicated i n  t h e  . 
. individual  equipmat  o r  rubayetea apacification, ahon eubjected t o  elactroaagnet ic  e n e r n  4njected 
oato i t e  power leade lee8 then o r  equal t o  tho valuer on Figure 4-7. The requirement is a le0  pat 
under the  f o l l w i n g  conditionl h e m  the gorrer .eource rpecified i n  WIL-STD-462, adjueted t o  
d iae lpa te  50 watte I n  a 0.5 ohm load, cannot develop the  required voltage a t  the  t e a t  e e l e  powat 
Input termloale, and t h e  t e a t  eampla.'ie.not eueceptible t o  the output of the eignal ewrce.  
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7.1 CSO2 applicabi l i ty .  Thin requireaent i r  applicable t o  equipment and eubsyrteo AC 
and DC power lead., including grouudr and neutrala  which a r e  not grounded i n t e r n a l l y  t o  the  
equipment o r  eubeymtem. 

7.2 CSO2 l i m l t r .  Tbe t e r t  a m p l e  r b l l  not exh ib i t  any olllfunctlon, degrsdstion of 
perEormsnce, o r  deviation from specif ied indicationo, beyond the toleraacer  indicated i n  the  
individual equipment o r  rubeymtem rpecif icat ion,  when rubjected t o  l - v o l t  f r a  a 50 ohm emrce.  
fia t en t  mignal s h a l l  be applied d i r e c t l y  t o  the  equipmat  input  t e r r l n a l r ,  not  through t h e '  
test srmple'q pover l i n e  cord. 'Lhe requirement is a l s o  met under the  following condition: 
when s 14stt rource of 50 o h  impedance cannot develop the required vol tage a t  t h e  t e s t  
sample power input  terminale, and t h e  t e a t  rampla i e  not surcept ible  t o  the  output of . the 
rfgnal  source.' 

8. CS03 ( l imlted appl icab i l i ty )  

8.1 CS03 appl icab i l i ty .  Zhie requirement is applicable  t o  receiving e q u l p r n t  and 
rubsyrtew,  such a e  receivere, UP amplff ietr ,  transceiverm, and the l ike.  The appl icable  
frequency range of thlm requirement i r  dependent on the  operating frequency of the t e a t  rample, 
sr rpecif ied i n  MIL-S'Kj-462. Por Amy equipment and subsyrteos tb requirement i r  appl icsb le  
only when r p e c i f i c a l l y  ca l led  out i n  t h e  procurement documentation. 

8.2 CS03 l imits .  The cent  sample a h s l l  not exh ib i t  any i n t e ~ d u l a t i o n  product6 from two 
mignalr, beyond thome permitted i n  t h e  individual  equipment o r  r u b y r t e o  epec i f ica t ion ,  uhm: 

a Signal generator il is ne t  66 dB above the  leve l  requlred t o  ob ta in  t h e  
standard reference output,  a r  specif ied i n  UIL-STD-462, except t h a t  when f l  
i r  i n  t h e  frequency range of a l t h e r  200 t o  400 Mlz o r  2 t o  25 )nit, the  
generator output e h a l l  be 80 dB above the.reference leve l ,  but the  output 
of s igna l  generator il r h a l l  not exceed 10 dBa. 

b. Signal generator I 2  is s e t  66 dB above t.he l eve l  required t o  obtaln the  
standard refereace output, sr specif ied i n  UIL-StD-462, but t h e  geaerator  
output l e v d  e h a l l  not exceed a porrer l e v e l  of 10 d h .  

9. CS04 (limited appl icabi l i ty)  

9.1 a04 applicabi l i ty .  Thir requirement Is applicable t o  receiving equipment and 
rubayrtaoa, ouch an receivarr ,  RE amplif ierr ,  transceivers, and the l ike.  h e  appl icable  
frequency range of th in  requirement ir dependent on the  operatlng f r q u e n c y  of the t e a t  rample, 
as rpecif ied i n  UlLSTO-462. For Army e q u i p n t  and rubayrters  the  requirement i a  appl icable  
only when r p e c i f l c a l l y  cal led out i n  t h e  procurement documeatation. 

9.2 CS04 l iml t r .  The t e r t  remple e h a l l  not exhibt t  any underired rerponee when rubjected 
t o  the t e s t  s i g n a l  r h  on Figure 4-8. 

10. CS05 (limited appl icab i l i ty )  

10.1 CSO5 applicabi l i ty .  Thin r q u i r e a e n t  i e  applicable t o  receiviog equipment and 
rubSystem, ouch a s  recaivers ,  RP amplifier#, transbaivere, and the  l ike .  The applicable 
fr%guency range of t h i s  requirerent  is dependent aa t h e  operating frequency of  t h e  tut r u p l e ,  
an specified i n  MIL-STD-462. l o r  Amy e q u i p c n t  and subayrtema the  r q u i r e r n t  i r  appl icable  
only vhen epec i f ica l ly  ca l led  out i n  the procurement documentation. 

10.2 CS05 limitr. h e  t e a t  raaple  r h a l l  not exhibi t ,  due t o  c r m s  .odufation, any 
malfunction, degradation of parforamem, o r  deviat ibn from epecified indicat ions,  beyond the  
tolerancee indicated i n  the  individual  equiprant o r  eubayrtem mpecification, when'rubjected t o  
the following from r igna l  generator 12: a s igna l  66 dB above ths  l eve l  required t o  obtain the  
rtandard reference output,  ar rpeeif ied i n  HIL-51D-462, but not t o  exceed a power output l e v e l  
of 10 d&. 

11.1 CSO6 ~ p l i c a b i l i t y .  T h f a  requirement ir applicable t o  q u i p m n t  and subsystam AC 
and DC power leads, including grourrcln and neu t ra l r ,  which a r e  not grounded i n t e r n a l l y  t o  the  
equipaent o r  subsyetem. 
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11.2 CS06 U d t e .  Tbe t e a t  eaaple aha l l  not exh ib l t  any mlfunct ion,  d e g r a d a t i k  of 
pemfomance,. o r  deviation from epecified indicatione, beyond the  tolerances indicated i n  t h e  
individual  equipment o r  rubeyetem epecification, when the toa t  epikea having the  waveform 
shom on Pigure 4-9,are applied t o  tbe AC a r t  DC power input leade f o r  a period of not l e e s  
than I minute a t  each phase poaition, and for  a t o t a l  t e s t  period not exceeding 15 d n u t a e  i n  
duration. ( i n  l i e u  of the values! i n  lIIGSa)-462). The valueo of B() end to a r e  givan below. 
The epike a h a l l  be euperilapoeed on the pouirUne voltage wavefom. 

a. Spike #I (Army) El - 100 Volts;.  tl - 10 Idcroreconde + 20%. 

6. Spike 4 2  (Navy) B2 - 400 Volte; t 2  - 5 miuoeecoade + 20%. 

12. CSO7 (limited appl icab i l i ty )  

12.1 CS07 applicabi l i ty .  Thie requirement i a  applicable f o r  receiving equipment md 
eubspetema which u t i l i z e  equelch c i tcu i te .  

12.2.1 Bequirewnt 1. l'he nquelch c i t c u i t e  e h a l l  not open when the output of ' a  5O-oh. 
impedance impulse generator, e a t  a t  90 dB pV/HRx, i e  applied and matched t o  the  input  t e r r i n a l r  
of t h e  t e a t  eampie. 

12.2.2 ilequiremene'2. The equelch c i rcu i t  s h a l l  not open when two eignale a r e  applied 
a t  t h e  input of the. t e a t  eample. One eignal .ehal1 be an uumdulated UP s igna l  a t  the ' rece iver  
tuned frequency, whocle amplitude i e  hpo-third8 o f ' t h e  RP voltaga used t o  adjust  the nquelch 
threehold. Zhe eecond signal s h a l l  be an impulse aignal  of 50 dB vV/Wa. 

13. CS09 ( l imited appl icab i l i ty )  

13.1 CS09 appl icab i l i tp ,  Thie requireeent is applicable t o  Navy equipmnt and eubuyetema 
tha t  have an operating frequency range of 100 kBz or  leea and an operating eene i t iv i ty  of 1 
o r  lcee , such a s  0 .5  pV. Other applicatione of th ie  requitemant are t o  be de t e d n e d  on a 
case-bp'csse bssie. 

13.2 a 0 9  linit.' Ihe t e a t  sample s h a l l  not exh ib i t  any malfunct Lon, degradation of 
performunee, o r  deviat ion from epecified indicatione, beyond the tolerances indicated I n  the 
- individual  equipmnt o r  r u b y e t e a  ep'ecification, when subjected t o  the l eve l s  ahom on. 
Figure 4-10 across t h e  applicable t e s t  points. 

14. CS1O ( 1 W t e d  appl icab i l i ty )  

14.1 CS10 applicabi l i ty .  Thin electroaagnettc pulea (IMP) requireaent i e  applicable t o  
Navy equipment a d  eubsyatem in te r face  p l w  and terminale of pomr leade, control  leade, 
e igna l  leads, and grouade and aeutrala  which are  not grounded in te rna l ly  t o  the equipment o r  
eubsystm. ApplLcatiwe of t h i e  r a q u i r w n t  a r e  t o  be determined on a me-by-cane baeie. 
It should be noted t h a t  i f  the equipment k t o  be ins ta l l ed  i n  an in tea t iona l ly  unhardened 
(unehielded) area, the  equipment w i l l  not bo adequately protected againat the specif ied HLID. 

14.2 CSlO l i m i t .  The t e s t  eample e h a l l  not w h i b i t  any p e m n e n t  malfunction, degradatioa 
of performance, o r  deviation from epecified indicatione, beyond the tolerance8 and t a c o v e v  
t h e e  indicated in the individual equipment o r  eubeptem specif icat ion,  a f t e r  being subjected 
t o  a t e a t  e i g r u l  having e i t h e r  t h e  waveform and c m m n  mode current  leva1 ehown on t igura  4-11, 
ae determined i n  accordance with HItSR)-462. 

15. ~ ~ 1 . 1  (limited appi icab i l i  tyj 

15.1, CSll apol icabi l l ty .  This BIP requirement i e  applicable t o  Navy equipment and 
eubsyetem having interconnecting o r  i n t r a c o n ~ e t i n g  control,  e i w ,  o r  ponr cablee. It 
ehould be noted tha t  i f  t h e  equipment i e  t o  he i m t a l l e d  i n  an in ten t iona l ly  urhardeaed 
(unehielded) area,  the equipmnt w i l l  not be adequately p r o t e a e d  against  the  npecified EMP. 
Actual cable types, e i z e s  and configuratioar eubjected t o  the rpecffied US05 l w o l e  a r a  
exempt from meeting t h i e  requirement. 

http://www.abbottaerospace.com/technical-library


15.2 CSll l i m i t .  The t e a t  aample r h a l l  not exh ib i t  any perranant malfunction, degradation 
of perforlance, o r  deviat lon from rpecif ied lndicat iona,  beyond tho tolerance8 and recovery 
timea indicated i n  the  equipment o r  ruboyrtem r p c i f i c a t i o n ,  a f t e r  baing subjected t o  a t e a t  
rigwl having t h e  vaveforn rhom i n  Pigure 4-12 nail h d n g  a aaxinum bulk caawn mode cable 
current  of 10 ampr, ao d e t e r d a e d  i n  accordance with WLt.8n>-462. 

16. RE01 ( l imited appl icab i l t ty )  

16.1 BBOl appl icabi l i ty .  Thin requirement i r  appl icable  f o r  Navy equipment a d  aub- 
ryeteaDll i n r t a l t e d  i n  fixed o r  w b t l e  ground f a c i l i t i e r .  Other appl icat iono of thin requirement 
a r e  t o  be determined on a care-by-care baair. *en required, RBOl i a  appl icnble f o r  radlated 
emiraiono f r o r  equipnent and aubsyrtew,  cables  (including control ,  pulrc ,  IP, pawar, and 
antennae traarmierton l i n e r )  and laterconnecting wiring of the t e a t  saaple. The requirement 
app l ie r  a t  the  fundamntat  frequencter and a11 epuriouo emirsionr, including harmnice,  but 
doeo not apply t o  rad ia t ion  from antennar. 

16.2 RE01 l imit .  Ihgnet lc  f i e l d  emiaaiono s h a l l  not  be radiated i n  exceoa of the l eve l s  
ahom on Figure 4-13. 

17.1 RE02 appl icabi l i ty .  Thin requirement is applicable f o r  radlated emirr iom from 
equipment and rubryatetw, cabler (including control ,  pulre, IF, pover, and antennae trans- 
miasion l i n e r )  and lntercoanecting v i r i n g  of the t e n t  rample. For narrowband, i t  applieo a t  
tho fundamental f r e q w m i e r  and a11 rpuriour edaa iona ,  includtng harmonica, but doeo not apply 
t o  radiat ion from antennae. Thin requirement i r  applicable f o r  broadband emiratone f r o r  14 kHz 
t o  1 GHz and f o r  narrowband emisrions from I 4  kllz t o  10 CUz. 

17.2 RE02 l i d t r .  &f ie ld  e a i s r i o ~  r b a l l  not be radiated i n  excesr of thoae given i n  
17.2.1 and 17.2.2. Above 30 IMz, the  l i d t a  e h a l l  be pet f o r  both horizontal ly  a ~ d  v e r t i c a l l y  
polarized waver. 

17.2.1 Narrowband e l e c t r i c  f i e l d  e d a a i o ~ .  Umrrovband E-field emiariona rhall not be 
radtaeed i n  exceao of tha  applicable 1 L m L t  curve shown on Pigure 4-14 a t  t h e  required t e a t  
d i e  tance , aa apeci f ied i n  MIL-SCO-462. 

17.2.2 Broadband e l e c t r i c  f i e l d  elpiariow. Broadband B-field emissions from a l l  equipment 
and aubaptema, including radtated rvi tching t ranaiente  resulting fron (1) automatic cycling 
of e l e c t r m i c  o r  e l e c t r i c a l  switching c i r c u l t r y ,  (2) actuat ion of purh-tu-talk meehaairm 
( t h a t  i a ,  keying of t ranrmlt tem),  o r  (3) manual rwitchtng a h a l l  not be rad ia ted  i n  exceaa of 
the l i m i t  curve ehovn on Figure 4-15 a t  the required t e a t  dietancee, a s  specified Ln HIL-8TD-462. 

18. RE03 (limited applicability) 

18.1 RE03 a p p l i c a b i l i t e  This rsputrement i a  applicable f o r  thoae equipment and eubayrteme 
vLth antenna leada o r  thore deeigned t o  be connected t o  aatennar. The frequency rango of t N a  
requir-nt l a  dependent on the operating frequency of the t e a t  sample (eee MIL-STD-462). The 
r e q u i r e a n t  i a  not appl tcable  within e l t h e r  the t k a t  raaple 'a  necessary bandwidth o r  + 5 p r c o n t  
of the fundmental frequency. 

18.1.1 Army prbcurementa. This requirement i a  appl icable  f o r  t r u u d t t i n g  equipment and 
aubayate.e procured aolely f o r  Army ure, when any of the  fol loving conditlona ex ia t :  (a) trane- 
d t t e r  power exceeds 5 kW average. (b) the fundamental frequency of the  twt  a r ~ p l e  e x c d a  
1.24 CBr, (c) tha t e e t  eaaple'o antenna is an in tegra l  part of t h e  t ranemit ter  and cannot be 
replaced by a r u i t a b l e  dummy load, o r  (d) f o r  equipaent o r  rubeyatem with waveguide tranomiraion 
l i n e a  and operating belov 1.24 CBz. 

18.1.2 Navy procurementr. Thia requ i remat  i r  applicable, r i t h  the  approval of the  
procuring a c t i v i t y ,  when the apuriour e d r a i o n a  and hamonice cannot k determined w i n g  t h e  
procedures Ln -6. 

18.2 RB03 l i m i t .  brmonicr ,  except the  accond and t h i r d ,  and a l l  o ther  apurioua 
er iss iona a h a l l  have peak porarr 80 dB d w n  from t h e  power a t  the fundawntal .  The second 
and t h i r d  harmonica a h a l l  be auppresaed by: 50 + 10 log  P (where P 0 peak poper, i n  wat t r ,  
a t  the  fundamental) o r  80 dB, whichever requirea l e e s  suppreeaion. 
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19. , RSOl (liPLted appl icab i l i ty )  

. 19.1 B601 appl icabi l i ty .  Thie requirement i e  appl icable  f o r  Navy equipment and eub- 
s y s t e m  i w t a l l e d  i n  fixed o r  mobile ground f a c i l i t i e s ;  Other applications of t h i r  requirement 
a r e  t o  be determined on a caee-by-cwa h i e .  When required, US01 i n  applicable t o  equipment 
and e u b s y s t e ~ e  and the i r , aseac ia ted  cabling and connectors. 

19.2 US01 limit. The t e s t  eempla eha l l  not axhibi t  any permanent malfunction, degradatlon 
of performance, o r  deviation from specif ied indications, beyond the  tolerances indicated i n  
the  individual  equipment o r  subsyetea epqcification, when eubjected t o  emgnetlc Pieldr  l a s e  
than o r  equal t o  the  levela  ehown on Figure 4-16. 

20.1 8502 appl icab i l i ty .  This requireaent.ie applicable t o  equi'paant and ryeteas  as 
indicated i n  20.1.1 and 20.1.2. 

20.1.1 Par t  I - spikes. This portion ofRSO2 i e  applicable f o r  a l l  DoD activities. 

20.1.2 Par t  I1 - power frequency. Thie requiremnt is applicable  fo r  equipment and 
e u b y s t e a e  procured f o r  Navy use. For Army equipment and eubeystems, the  requirement is 
appl icable  only when s p e c i f i c a l l y  cal led out i n  the procurement,documntation. 

20.2.1 Par t  I - epikea. The t e a t  s q p l e  s h a l l  not .e%hibit any nalftmctton, dagradation 
of perfomsnce, o r  deviation from ~specifi 'ed ind lca t iom,  beyond the  tolerances indicated i n  
the  1.dividual  equipment o r  eubeyatam epecification, when subjected t o  the t e e t  spiken having 
the  waveform ahown on Figure 4-9. The value8 of E() and to a r e  given below: 

a. Spitre i.1 (Army) 111 = l W  Volts; ti - 10 mLcroeecwds + 20X. 

b. spike 12 (Navy) B2 = 400 Volte; t 2  5 microeeconde + 20X. 

20.2.2 Par t  11 - power frequeac . The t e s t  sample s h a l l  not exhibi t  any a l f m c t i o n ,  
degradation of performance, o r  deviatfon from specifled i n d i c a t i o r ,  beyond t h e  tolerancee 
indicated i n  the  individual  equipmut o r  subsystem speciEication, when 20 c u p t e e  a m  applied 
t o  the  t e e t  wire a t  the  power Erequancy(iea) of the teet'sample. 

21.1 RS03 applicabi l i ty .  This requirement i e  applicable f o r  a l l  aquipmnt and subsyrteme 
between 14 Ulr and 10 CHz. Above 10 G b  th f s  requirement is not mandatory unless otheruiae 
required by the  proacting ac t iv i ty .  

21.2 8803 limits. The t e a t  sample s h a l l  not exhibi t  any parranent malEmction, degrada- 
t ion  of perforaance, o r  deviation from specified indicat ions,  beyond the tolerances indicated 
i n  t h e  individual  equipment o r  rubryetea specif icat ion,  when subjected t o  the radiated e l e c t r i c  
f i e l d s  (B) epeciEied herein. Above 30 nBs, the r q u i r e r e n t  s h a l l  be mat €or both h o r i s m t a l l y  
and vertically polarized waves; c i rcu las  polarized waves a r e  a l s o  acceptable. Appropriate 
cowidera t ion  s h a l l  be giveu t o  the operational radiated electromagaetic environment from bath 
f r i end ly  and h o s t i l e  emittern which en equipnent o r  s u b e y s t e m ' ~ y  e r o u n t e r  during i ts l i f e  
cycle. Applicable portions of IIIL-EDBK-235 s h a l l  be wed  t o  d e t e d n e  the m t i c i p a t d  environ- 
w n t .  Am a ainimum, the  follololug levela  apply. I f  l e v e h  subs tan t ia l ly  higher than thoee 
given herein e r e  epecified, w d i f i c a t i o o e  t o  the procedure i n  HIL-STD-462 may he required o r  
desirable. Such m d i f i c a t I O ~ ~  a r e  t o  be described in t h e  KHZ Test  Plan. 
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22. R805 (limited appl icab i l i ty )  

22.1 RS05 a p p l i c a b i l i t  . This rcquireront is intended f o r  Navy equipment and subsyatels  
and l a  appl icable  when both $£ the f o l l d y  coaditiona ex ia t :  (a) operation of tha  equipment 
o r  aubayatem i a  essential f o r  the eucceee of a miaaion and (b) the  equipocnt o r  aubeyatam i r  t o  
be located outaide of an in ten t iona l ly  hardened (shialded) area. f h i a  requirement l a  not 
applicable f o r  equipocnt intended s o l e l y  f o r  uee i n  non-mta l l i c  ground f a c i l i t i e s ,  unleaa 
o t b n i a e  required by the  procuring ac t iv i ty .  Cables t h a t  can not be tented l a  accot&nca 
with MIL-B10-462 o h a l l  meet t h e  requirements of CSl1, aud cablea a u b j e c t d  t o  the  opecif ied 
CSll l e v e l s  a r e  exeapt from meeting thin requircaent. 

A l l  o t h e r  Navy a i t e a  

10 

10 

10 

40 

40 

Frequency Range 

14 kHz t o  2 lPlr 

2 t o 3 0 a  

30 to 2000 HlIz 

2 to 10 GEz 

Above 10 Cklz 

22.2 RS05 limlt. The t e a t  aample a h a l l  not exh ib i t  any permanent malfunctiou, d a g r d a -  
t ion  of performance, o r  deviat ion from specif ied indicat ionr ,  beyond the  tolerances and 
recovery t i l e a  i n d i b t e d  i n  the individual  equipment o r  subsystem rpec i f ic r t lon ,  a f t e r  k in ,g  
aubjacted t o  a t e a t  s i g n a l  having t h e  waveform and amplitude ahom on Figure 4-17. 
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10 
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FIGURE 4-1. UMlT FOR CEO1 DC AND INTERCONNECTING 
LEADS 
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FIGURE 4-4. UMlT FOR CEO3 BROADBAND EMISSIONS DC AND 
INTERCONNECTING LEADS AND AC LEADS (ARMY) 
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Limit 

fo - Receiver tuned frequency o r  bad center for  amplifiers. 

f l  - Lowest tunable frequency of receiver band i n  uee o r  the lowest frequency 
of amplifier passbad . 

f 2  = Highest tunable frequency of receiver band i n  use o r  the higheat frequency 
of arp l i f  ier' parsband.. 

W = Bandwidth between the 80 dB points of the receiver ae lec t iv i ty  curva a r  defined 
i n  the t e a t  ample 's  technical requirementa o r  the control plan. 

1. The l i m i t  a t  A i e  80 dB above the input level required t o  produce the standard 
reference output. (Thir l i m i t  a h 1 1  not be mad fo r  amplifiers) 

2. The l i m i t  a t  B rhdl  be r a t  ao follower 
a*  Receiverot 0 d h  applied d i r e c t l y  t o  the receiver input t emina l r .  
bb  Amplifiers: The l i l i t ' rhal l  ba aa specified i n  the  t o r t  aarple'a technical 

requirerent or .contro1 plan. If  no l i m i t  ie  defined i n  the above docuacata, 
the 0 dBm value aha l l  be ured. 

FlGURE 4-8. LIMIT FOR CS04 
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ntt -- 

FIGURE 4-11. LIMIT FOR CSlO 

4-20 
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Frequency (MHz) 

nft -- 

w h m ,  

(t) = common mode cable 
lcA=e unml k anp. 

4 
f freq4Janq, harm 

t rth,secondr 

FIGURE 4-1 2. UMlT FOR CS11 
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E, 3 FIELD STRENGTH IN KILOVOLT/METER 
ir = RISETIME IN SEC, 

i d  3 OURATION PULSE WlOTH IN SEC. 

if a FALLTIME IN SEC. 

FIGURE 4-17. LIMIT FOR RS05 
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Part 5. Equipment and Submysteu 
I w t a l l e d  i n  Surface Ships (clams ~ 4 )  
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P a r t  5. 

SCOPE 
Determining requirements . 
g*eaptiow f o r  in te r fe reace  fy- e l e c t r i c a l  
a d  ele.ctrowchapica1 e q u i p a n t  
gtcspt ioru f o r  aoireq.seatial e l e c t r i c a l  and 

e l e c t r o m c h a n i c a l  equipaent 

a 1  
CWl a p p l i c a b i l i t y  . 
DC and i a t e ~ c o o n e c t i n g  l e d 8  
AC l e a  
CEO1 l i a i t q  
DC leads  
AC leads 
Inteteoanect ing leads 
Connected ou te r  s h i e l d  a* twisted together ' 

oikoanec ted  ou te r  shield and twisted p a i r s  r e p r a t e d  

CEO3 
CEO3 a p p l i c a b i l i t y  
(803 l i m i t s  
DC lea& 
AC leeds 
Enterwrmaetfng leade 
b a n e c t e d  oirter s h i e l d  a d  rw$ated p a i r s  together 
Dircoanected outer  shield and M a t e d  p a l m  separated 

a 0 6  (limit& applicabiL&ty) 
CEO6 applicabi l i ty ,  
CE06 l i d t a '  , ' 

Bsceivem 
R a w d t t e m  (key-yp and s t a d b y )  
T r a n d t t e r s  (key-dom mde) 

C801 
CSOl appl iceb i l i ty  
C801 I i m i t s  

cSO2 
CsO2 a p p l i c a b i l i t y  
CsO2 lidts 

. C803 (limited appl icab i l i ty )  
CS03 ' app l icab i l i ty  
CS03 l iai tr  

C805 ( l imtted appl icab i l i ty )  
-5 a p p l i c a b i l i t y  . 
CS05 l i m i t s  

C806 
CS06 a p p l i c a b i l i t y  
CSO6 limits 

&07 ( l imi t& appl icab i l i ty )  
CS07 appl icabf l i ty  

lidts 
R e q d r e ~ n t  1 
B e q u i t e ~ e n t  2 
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' CotJTmS (Continued) 

P a r t  5 

Paragraph 12. 
12.1 
12.2 

CW9 ( l i d t a d  appl icab i l i ty )  
CB09 appl icab i l i ty  
CEO9 l i m i t  

CS10 (limited appl icab i l i ty )  
CSlO appl icab i l i ty  
CSlO lidt 

CSll (limited appl icab i l i ty )  
CSll  app l icab i l i ty  
CSll lidt 

RWl 
RE01 appl icab i l t ty  
RE01 l i m i t  

RE02 
RW2 a p p l i c a b i l i t y  
BBO2 -It# 
N a r r w b n d  e l e c t r i c  f i e l d  ealeeione 
Broadbud e l e c t r i c  f i e l d  emieaioru 

17. R ~ 0 3  (lldteul applicability) 
17.1 RB03 appl icab t l i ty  
17.2 Re03 lidt 

RSOl 
R601 appl icab i l i ty  
RSOl l imi t6  

BWlZ 
RW2 a p y l i c a b i l i  ty  
8302 l u t e  
Par t  I - apikes 
Par t  I1 -.power frequency 

11503 
RSO3 a p p l i c a b i l i t y  
8503 lidt. 

21. PS05 ( l i r l t e d  app l icab i l i ty )  
21.1 RS05 appl icab i l i ty  
21.2 US05 l i m i t  

5-1 ~lmiaaion a d  a u o c e p t i b i l i t j  rquir- to  f o r  
c l a m  M equipment and aubayateu 
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Part 5 

L i d t  for  C m l  DC and iaterwmecting l e a d .  
L i d t  for  CEO1 AC bade 
Lidt for CEO3 mrropbad edaaioda' DC a d  
intarconaec&in# had8 
L h t t  for  CE03 b r d b a a d  e m i a r i o ~  DC and 
lntercwueeting l e a d  
L i d t  for  CEO3 narrowband e c r i s s i o ~  AC l e d a  

. L i d t  fo r  CEO3 broadband edar ione  AC leads 
t idt  for CSOt 
L i d t  for  CS04 
bccept~ble wavesheper f o r  CSO6 a d  RS02 
L i d t  for  C S 0 9  
LilLt for C S l O  
Limit For CS11 
Lhtt for R E 1  
U&t for .RE02 ~ r t o p b a n d  a f r s i o n r  
Limit For RBOZ broadband emieeiow 
Limit for RBOl 
Limit  For 'RSO5 
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Thia part of ML-STD-461 a u p p l e r n t s  Par t  1 of the  atandard by defining emiaalon and 
a r w e p t i b i l i t y  requiremnta and limltr Cor equ iprmt  and a u k y e t e m  intended f o r  u re  i n  
rurfaca shipa ( C h a r  A4). 

1.1 Determini- requirements. Table 5-1 r h a l l  be w e d  t o  d e t e r r i m  t h e  apec i f ic  
requiremnta f o r  C l u e  A4 equipment and aubystemr. The tab la  a l a o  denotea t b  paragcapha 
whareln' the  raquiraranta and l i d t a  a r e  defined. A "Y" 'antry i n  t h e  t a b l e  mema the.rquirement  
i r  applicable, and t h e  lidt a h a l l  be  at w i n g  t h e  procodurea i n  IIIL-S-62 o r  t h e  approved 
gllZ Tewt Plan. A vL' e n t r y  w a r n  the  app l icab i l i ty  of the  t equ i rewnt  i a  l i r i t e d  and i a  
apecified i n  the  approprlat.e correapoading paragraph. The l i m i t  r h a l t  be mat w i n g  t h e  proccdurer 
i n  HIL-STD-462 o r  t h e  approved MI Teat Plan. A "T' e n t r y  mane that t h e  a p p l i c e b l l i t y  u a t  
be determined on a care-by-caea baaia a d ,  i f  t h e  require.ent i a  t o  be impored, It mwt be ao 
rpecif led i n  t h e  appropriate  procuralrent docurtnt. When required, the  lidt a h a l l  ba met ur ing  
the procedures I n  UTL-STD-462 o r  the approved BII Teat Plan. Abaeoce of an 'entry mano t h e  
requiremnt i a  not applicable. ?or procuremmta of aubyatemo, much u radar ,  EW ~ ~ i l l a n c e ,  
and t h e  l ike ,  coanprhed of individual  equiprant l i s t e d  i n  Table 5-1, t h e  appl icable  a i a a i o n  
and auacept ib i l i ty  requiremanta f o r  the  aulmyotu a h a l l  be t a i lo red  by the  procuring a c t i v i t y  
b a e d  on the r q u i r e w n t a  of t h e  individual equipment. 

1.2 Exceptloru f o r  i n t e r f  eranee f r e e  e l e c t r i c a l  and electromechanical equipmat. There 
are  e l e c t r i c a l  and electramchanical  e q u i p r n t  which a r e  uaually interference f r e e  and f o r  
which wri t ten approval t o  forego e d a a i o a  tee t ing  m y  be obtained when procured a a  individual  
equipaznt. An a means of eatabl iahing whather an e q u i p r n t  w i l l  require  teet ing,  t h e  equ ipmat  
~ n u L a c t u r e r  r h a l l  C o m r d  t o  t h e  Co~lllrnd o r  agency concarned a complete electrical deocript ioa 
of the  equipment and t h e  j u a t i f i c a t i o a  t o  forego test ing.  Written apprgval t o  foreso t e r t l n g  
u a t  be obtained ,obtained from t h e  Conand o r  agency concerned aod a h a l l  be r q u e a t o d  u e a r l y  
i n  the  p rocuruent  cycle an poaaible. 

1.3 Exeeptiolu f o r  nonesaential e l e c t r i c a l  and electrorcchanical  equipment. Ibs foliowlng 
e l e c t r l c a l  and electromechanical equipment a r e  comidered noneeeentlal and need not  m e t  the 
auaceptLbillty requireaenta apecif ied herein. 

a Racreatioual equipment, auch an e l e c t r i c a l  g-a 
Vanding machinee 

2.1 CEO1 appl icab i l i ty .  Thia r o q u i r a e n t  is applicable f o r  a l t e rna t ing  cur ren t  (AC) and 
d i r e c t  current-(DC) leada, which obtain ponur from o ther  aourcea o r  provide power t o  otber  
equipaent o r  aubyatema; grounds o r  neutrals ,  which a r e  not grounded in te rna l ly  t o  t h e  aub- 
ayatem o r  equipment being .easured; and inteycommcting cont ro l  leads, which p r w i d e  AC aad #: 
power from o r  t o  the  twt  aample. Tbe r q u i r a r a n t  i a  not applicable f o r  iaterconnecting.aigno1 
lead6 much u elock, IF, audio, f i r i n g ,  d i g i t a l ,  R?, and t h e  l ike,  unleaa o t h a n i ~  rpac i f ied  
by the Colaund o r  agency concarned. 

2.1.1 DC and laterconnecting leada. Thin requirement i a  appl icable  f o r  narrowband 
edsa iona  From 30 Hr t o  15 IrRa. 

2.1.2 M: laada. Thla requ i remat  i e  appl lcable  f o r  narrovtmnd e d a r i o m  E r a  t h e  power 
f r e q u e n c y ( i e ~ e  t e a t  a m p l e  t o  15 kUz. 

2.2.1 DC l e d a .  Blectromgnetic  amiaaionr a h a l l  not appear oa IX: led. i n  a c e a a  of the 
reluea ahom on Figure 5-1. The l i d t a  a h a l l  be ue t  h a  r a r u r e d  v l t h  an e f f e c t i v a  bandwidth 
not exceeding 75 Ms. 

2.2.2 AC l d a .  E lec t rowgnet ic  e d a a i o w  a h a l l  not appear on AC leada i n  u c e a a  of the 
valuer, ahown on the appl icable  lidt l i r iC  on Figure 5-2. The l i m i t .  r h a l l  be met when u a u r o d  
v i t h  an e f f e c t i v e  bnndddth not sxcooding t h e  primary power frequency plum 20% of, tbe primary 
parar frequency. 
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FIGURE 5-6. UMIT FOR CEO3 BROADBAND EMISSIONS AC LEADS 
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Limit 

t 

f o  = Receiver tuned frequency o r  band center for  amplifierr. 

f l  - Lowest tunable frequency of receiver band i n  ure or  the lawart frequancy 
of amplifier paarband. 

f2  - Bigheat tunable frequency of receiver bard i n  ure o r  the hlgbert frequency 
of amplifier paraband. 

W - Baadddtb between the 80 dB pointr of the receiver selectivity curve an defined 
i n  the t e s t  rample'r tee?mlcal requirewntr or  the control plan. 

'1. The l ldt  a t  A is 80 dB above the input leva1 required t o  produce the rtandard 
reference output. (Thir lidt rha l l  not be ured for  amplifiem) 

2. The lidt a t  B r h a l l  be net as follows: 
a. Beceivcra: 0 dBm applied .directly t o  the recaiver input terriacrlr. 
b. k p l i f i e m :  The l i m i t  rhnll be as  rpacified i n  the t e a t  rample'r technical 

reqoiresmnt o r  control plan. If no l i m i t  i r  defined i n  the above docmentr, 
the 0 dBm valua rhall be ured. 

FIGURE 5-8. LIMIT FOR CS04 
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NOTE: The test aample shall be subjected to the spike(a) with the .waveform shown and - 
with the specified voltage ($1 and pulsewldth (s) . 

FIGURE 5-9. ACCEPTABLE WAVESHAPES FOR CS06 AND RS02 
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FIGURE 5-11, LIMIT FOR -10 
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.01 .1 1. 10. 100. 

... Frequency '(MHz) . . . 

]CCABLE (t) = common mode cable 
current in amps 

f = tnqclsney, hertz 
t = tkm, 8oconds 
Q o d w a y k e t O ?  

FIGURE 5-1 2. UMlT FOR CS11 
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Part 6. &piplent and Subeystem 
Iaotalled in 'Submrines (Class 65) 
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Part 6 

Paragraph I. 
1.1 
1.2 
1.3 

smx 
h t e w n i a g  requireaente 
Except!onr f o r  icptederenca f r ee  qdpradnt  
Bxceptiona for  noneeaentiat e l ec t r i ca l  and 
elrcrrameehaalcal equipment 

mi 
CEO1 applicabil i ty 
DC and laterconnecting leads 
Ac lead. 
CEO1 L i d t e  
DC .leadm 
(U: lead. 
Intercoanecting leatin . . 
Connected outer ehield and twisted pair8 together 
Disconnected outer ehield end twisted pairs  reparated 

CEO3 
CEO3 applicabil i ty 
CB03 I l r i t a  
DC Laah 
AC. leada 
Ietercoonecting leads 
Connaeted outer ehield and t l i a t ed  pail* together 
Di8connected outer shield end M e t e d  pain atpatated 

4. . CB06 (limited 8ppl ic rb i l i ty)  
4.1 CEO6 applicabil i ty 
4.2 limits 
4.2.1 ' Eaceivars 
4.2.2 T r a n s d t t a n  (hay-up and 8 taadby) 
4.2.3 Ttammittera (heydorm .ode) 

Csol 
CSOl applicabil i ty 
CSOl limits 

C602 (limited applicabil i ty)  
C802 applicabil i ty 
CSO2 limits . 

CS03 (limited applicabil i ty)  
C803 appli6ablUty 
-03 limita 

CSa4 ( l i d t e d  eppl ic ib i l i ty)  
CSO4 applicabil i ty 
C804 lMt8 

CS05 (limltch. rpplicabil i  y) 
CSO5 applicabi l f  y 
CSO51+te' . 

CSO6 
CSO6 applicabil i ty 
CM)6 limits 

CSO? (limfted applicabil i ty)  
CS07 applicabil i ty 
C807 limit. 
Requirement 1 
Requirement 2 
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Part 6 

Paragraph 12. CS09 (limited applicability) 
12.1 -09 applicability 
12.2 CS09 lidt 

13. CSIO (limited applicabilfty) 
13.1 (310 applicability 
13.2 CS10 limit 

14 CSll (limited applicability) 
14.1 C a l l  applicability 
14.2 CS11 lidt 

15. aaOl 
15.1 BBOl apphcabiltty 
15.2 RE01 limit 

m 2  
BgO2 applicaMUty 
RE02 l i a i t e  
Harrowband elect-ria f ie ld  emissionr 
Broadband electric f ie ld  d e r i o n a  

RE03 (limited applicability) 
BB03 applicability 
RE03 limit 

RSO2 
BSO2 applicability 
11802 lidtll : 
Part I - clpikee 
Part I1 - power frequency 

8903 . 
RS03 applicability 
as03 l i r i t e  

21 . RSO? (limited applicability) 
21.1 RSO5 applicability 
21.2 m 5  limit 

Bnieeion w d  mrceptibiuty requiiemnti for 
claea AS equipment and clnb?pstemm 
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Q1NTENTS (Continued) 

Part 6 

Limft for CgOl DC and Lnterconnectiw Lea& 
L h l t  f o r  CBOl AC leads 
L i d t  l o r  CEO3 narrowbn~~d e d r r i o n r  DC and 
interconnecting leads 
Limit f o r  CEO3 broadband eaieaiona M: and 
interconnecting leadr  
L h i t  f o r  CEO3 narrowband emieeione AC leade 
Limit for  CEO3 broadband emleeion. AC Lea& 
&it fo r  CSOl 
L i r i t  f o r  CSO4 
Acceptable waveshapa. f o r  CS06 and RSO2 
LLmit for  CS09 
Lin i t  f o r  C810 
L h i t  f o r  CSll 
Limit f o r  RE01 
L i d t  l o r  ReO2 anrrowband d r r i o n r  
Limit f o r  RE02 broadband emieeiona 
Limit f o r  W01 
Limit f o r  RS05 
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1. SCOPE 

This part  of MItSTD461 suppleaante Part  1 of the s tap ia rd  by d e f i n l w  t r i e s i on  and 
suscep t i b i l i t y  requirements and lidts for equipment and s u b y a t a s  intended fo r  use i n  
s u h s r i n e e  (CLass A5). 

1.1 D e t e d n i q l  requirements. Table 6-1 s h a l l  be used t o  d e t e d n a  the apec i f tc  
requir-ts f o r  clams M equipmnt and subeyeteas. h e  t eb l e  a h  dcnotee the peragraphr 
uberein the requiremnts and l im i t s  a r e  defined. A "Pa entry i n  the tab le  mema the  require- 
ren t  is applicable, and tbe lidt s h a l l  b e ' m t  w i n g  the procedures i n  nXL-STD-462 o r  the 
approved BHI Teat Plan. A "YL' entey maxu tbe appl icab i l i ty  of the requirement is ltmitd 
and i e  specif ied in t h e  appropriate corresponding paragraph. The limit shall be met ueing 
the  procedursr i n  ML-STD-462 o r  t he  approved €MI Teat Plan; A "T" en t ry  means t ha t  the 
appl icab i l i ty  must be determined on a caee-by-caee basis  a d ,  i f  the requirewnt is to  be 
imposed, i t  uet be 60 specif ied i n  the appropriate procurement document. When required, 
tho l ldt shall be met w i n g  t h e  procedure# i n  MIL-STD-462 o r  t he  approved BlIf Test Plan. 
Abeence of an en t ry  mans  the requi remat  is not applicable. For procureant8 of eubeystew, 
such a s  radar, EW survei l lance,  and the  l ike ,  comprised .of individual equipment l i e t e d  i n  
Table 6-1, the  applicable d e s i o n ' a n d  eueceptibi l i ty ,  requirementr f o r  the subeystem s h a l l  
be tai loyed by the procuring ac t i v i t y  based on tha requiraments oE the  individual equipment. 

1.2 Exceptions f o r  interference f r ee  equipaent. !the& a r e  electrical aad elect;* 
mechanical equipment otrich a r e  usually interference f r e e  aad f o r  vhich wri t ten approval t o  
forago aniseion tes t ing  n y  be obtained when procured as individual  equip~cnt .  An a a a a  of 
estnblfshing whether an equipment w i l l  require t w t i n g , ~ t h e . e q u i p e n t  mnufacturer  s h a l l  
forward t o  the  Commaad o r  agency concerned a coaplete e l e c t r i c a l  dorcription of the  equipment 
and the  j ue t l f i c a t i on  t o  forego tenting. k i t t e n  apprwal  t o  forego tes t ing  must be obtained 
f r o l  the Conmnnd o r  agency concerned and s h a l l  be requeeted ae  ea r l y  i n  the procuremnt 
cycle ae poeeible. 

1.3 Ikceptions f o r  nonessential e l e c t r i c a l  and electrcaechaaical  equipment. The following 
e l e c t r i c a l  and electrolcehenical  equipment a re  conaidered nonesoacttial and need not  r e e t  the 
eueeept ib i l i ty  requi  remente specif  fed herein. 

Recreational equipment, euch a s  e l e c t r i c a l  g-s 
'Vending muchinee 

2.1 CEO1 applicabi l i ty .  Ihis r e q u i r e n t  is applicable f o r  a l te rna t ing  current  (AC) and 
d i r e c t  current  (DC) leads, which obtain powat from other  sources or provide pover t o  other  
equipment o r  subeystema; grounds o r  neutralr ,  which a r e  not grounded in te rna l ly  t o  the subeyeten 
or  equipment being measured; and intercoanecting control  leads, which provide AC and DC power 
from o r  t o  the t e s t  sample. f i e  requirement is not applicable t o r  interconnecting signal leade 
such ae clock, IF, audio, f i r i ng ,  d i g i t a l ,  I@, and the  lib! unlese o t h e n i u e  epecif ied by the  
Comaand o r  agency concerned. 

2.141 DC and interconnecting leads. 
e d s s i o n s  from 30 Ilr t o  15 Igs. 

mis requiremat  is applicable f o r  norrowbud . 

2.1.2 I+& leadn. This requirement is applicable f o r  narrowband d e s i o n a  from the powor 
frequency(1es) of the t e s t  sample t o  15 kEr. 

2.2.1 DC leadr. Klectromegnetic eaiseionr  eha l l  not appear on DC l e d 8  i n  axcars of the  
valuer shorn on Figure 6-1. The following limits s h a l l - b e  met when lrcasured with an e f t e c t i ve  
bandwidth oot exceeding 75 Ha. . ' . : I  

2.2.2 AC leads. Hlectrcmqaetic  e d w i o n e  s h a l l  not appear on AC leads i n  excees of the 
values shawn on the applicable lidt l ine  on Figure 6-2. The l i m i t s  shall be r t  &en measorad 
with an ef h c t i v e  bandwidth not exceeding the primary g~ouer! frequency. plus 20% of the  p t  h r y  
power frqueacy.  
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2.2.3 Interconnecting leade. 

2.2.3.1 Connected ou te r  sh ie ld  and twiated pairs together. For interconnecting cont ro l  
and a lgna l  lea& having the outer  rh ie ld  connected, and for  t a b t a d  p a i r s  with tha  pa i re  . 

together, electromagnetic ar iaelone s h a l l  not appear on tha lead6 i n  exceaa OF t h e  v a l u w  
shown on Plpre 6-1. The lldte shall be met when pleasured with a n  e f fec t ive  bandwidth not 
exceeding the  primury power frequency plus 20% of t h e  prlmary power frequency f o r  AC leads o r  
75 Ra f o r  DC leads. 

2.2.3.2 Disconnected ou te r  sh ie ld  and twisted pa l ra  separated. For interconnecting 
cont ro l  and signal lea& having the outer  shield disconnected, and f o r  t r i s t e d  paira.having 
t h e  pair8 aeparated, t h e  l i m i t s  a h a l l  be developed on a cam-by-caae b a s h  conriderlng t h e  
l n t e n t i o ~ l  tranaaiaaioa, i ts specif ied power level ,  neceasary in fomat ion  bandddth,  a d  
pula8 r i a e  tlce. Such limits must be approved by the Colllvrnd o r  agency conceraed. 

3.1- CB03 e p p l i c a b i l i t  . This requirement l a  appl icable  f o r  a l t e rna t log  current  (AC) uud 
d i r e c t  current  (KC) leada, k i c h  obtain.>&mr from'otber-i&rcea or provide prcr t o  other  
equipment o r  aubeysteple; grounds o r  neutrals ,  which a r e  not grounded internally t o  the  sub- 
spa tea  o r  equipment being measured; and interconnecting cont ro l  l e d ,  which provide AC and DC 
power Erom o r  t o  t h e  t e a t  eample. f h e  requirerant t r  not applicable f o r  intercoanectiog 
a lgna l  leads auch aa clock, IF, audio, f l r i ag ,  d l g i t a l ,  RF, and the  like, unless o themlae  
apeclEied by t h e  Command o r  agency cmceraed. 

3.2 CW3 limits. 

3.2.1 DC leada. Electromagnetic emiaalooe s h a l l  not appear 00 DC leade La exceaa of the  
values shom on Figures 6-3 and 6-4 f o r  narro+andand broadband emirsiona, respecttvaly. 

3.2.2 AC leade. Blectromgnettc  enissions s h a l l  not appear on AC leads i n  excesa of the  
value8 shown on Pigurea 6-5 and 6-6 for  orrrrowband and broadband e d a a i o n r #  respectively. 

3.2.3 Interconnecting leads. 

3.2.3.1 Connected ou te r  sh ie ld  and twisted p a l m  together. Fo'oi interconnectlag controi . 
and s tgnhl  lea& having the  outer  ahleld connected, and for  twisted pairs wtth the p a i b  
.together, e b c t r o o a g n e t l c  &iseLona shall not appair on t h e  . leads i n  a c e r a  of the  value6 
shown on Pigurea 6-3 and 6-4 fo r  ~ r r a w b a n d  and broadbad emiaaione, respectively. 

3.2.3.2 Disconnected outer  shield and twiated p a i n  aeparated. For interconnecttng 
cont ro l  and a igna l  leada having the  outer shield disconnected, and f o r  twfsted pat- having 
the  p a i r s  separated, t h e  l i m i t s  s h a l l  ba dewloped on a caae-by-caoe baala considering t h e  
in ten t iona l  t ransr ieaion,  its spsciEied power level ,  necearary i d o m a t t o n  bandwidth, and 
pulse r t s e  ti-. Such Udts  muet ba approved by tlls ~ & n d  o r  q e n c y  concerned. . , 

4. CEO6 (limited appl icab t l i ty )  

4.1 CEO6 applicabi l i ty .  This requirement l a  appl lcable  f o r  those equipment and aubayatems 
d t h  antenns leads o r  thoee designed t o  be co~lracted t o  anteruraa. The t r a n s a t t t e r  keptown 
harmonic and spurious emieaion portion8 of t h i s  requiretmnt may be m e ~ u r e d  w i n g  t h e  procedures 
i n  RE03 ( i n  Ziao of thoae of CBO6) with t h e  approval of t h e  CaP.d o r  agency concerned, &n 
any of t h e  following conditions e r i a t :  (a) t r a n e d t t e c  power erceede 5 kU average, (b) t h e  
fundamental Lrequancy OF the  t a r t  #ample excaads 1.24 GEE, (c) the  test sample18 antenna is an 
in tegra l  p a r t  of t h e  t r a w d t t e r  and cannot ba replaced by a au i tab le  dumy load, o r  (d) f o r  
equipment and euboystem with uavegutde transmission U n a s  and operating below 1.24 CIIz. The 
frequency range of this requiresent is dependent on t h e  operating frequency of t h e  temt s ~ p l e  
(eee MIL-SID-462). The t r a n a r i t t e r  (key-dm)  portion of t h i s  requirement is not appl icable  
within e i t h e r  the  t e a t  aamplela neceaaary bandwidth o r  2 5 percent of the fundaaental freqmncy. 

4.2 CB06 lidts. Conducted e d s a i o u  i n  excess of the values given below s h a l l  not 
appear at t h e  t e e t . e e r p l e l a  a n t e n d  teroinala. 

4.2.1 Receivers. 

a. Narrowband edss ione :  34 d~ VV 

b. Broadband embeiolle; 40 dB pV/WRz 
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4.2.2 b a n d t t e r r  (key-up and atandby). 

a. Narrowband emimione: 34 dB pV 

b. Broadband emisaione: 40 d l  pV/UHz 

4.2.3 t r a n m i t t e r r  (by-doen model. Ramonica, except t h e  r e w n d  and t h i r d ,  and all 
o ther  rpurioue emfrrione r h a l l  h a m  peak powarr 80 dB down from t h e  power a t  the  fundamental. 
The recond and t h i r d  harmonica a h a l l  be auppreeaed by: SO + 10 log P (where P - peak powr,  
i n  watto, a t  t h e  fundammtal) o r  80 dB, whichever r q u i r a a  l a o r  euppreerion. 

5.1 CSOl appl icabi l i ty .  Thin requirement i o  appl icable  t o  equipment and aubsyatem AC 
and DC paver leada, including grounde and neutralo which a r e  not grouhdcd i a t a r u a l l y  t o  the 
equipment o r  rubmyatem. The requirement i a  not appl iceble  within + 5 percent of the  p o w r  
frequeucy(iem). Thin requirel~ant  r a y  be deleted f o r  AC leadr ,  with t h e  approval of the  Coaund 
o r  agency concerned, i f  no c i r c u i t  within t h e  equipment o r  eyoten h a  a r e n s i t i r i t y  of 100 mV 
o r  bet ter .  

5.2 CSOl l imita. The t e a t  aample a h a l l  not exh ib i t  any permanent ~ l f u n c t l o n ,  degradation 
of  p e r f o r ~ n c e ,  o r  deviation from apecif ied indications, beyond t h e  tolerancar  i ad ice tcd  i n  the  
individual  equipment o r  rubsyatem rpecif icat ion,  when subjected t o  electro.llgnetic energy 
i n j e c t e d  onto i t a  power leada lean than o r  equal t o  the  valuer ahom i n  Figure 6-7. The require- 
ment i a  a100 met under the following condition: when t h e  power roarce apacif ied i n  H I L - M 6 2 ,  
adJuated t o  dissipate 50 m t t a  i n  a 0.5 o h  load, cannot develop t h e  requLred voltage a t  tho 
t e a t  rample power input t e m i m l r ,  and t h e  t e a t  eaaple i a  not ru rcep t ib le  t o  t h e  output of t b  
a i g n a l  source. 

6. m 2  ( l imited appl icab i l i ty )  

6.1 CSO2 applicabi l i ty .  Applicatioaa of t h l r  requirerrant a r e  t o  be de te rmind  on a 
case-bysclee boeir. Uhen epecif ied,  th in  r e q u i c u e n t  i a  appl icable  t o  e q u i w n t  and a u b y s t e o  
AC and DC pomr leada, including ground. and neutrals  which are not grounded i n t e r n a l l y  t o  the  
equipment o r  rubayatem. 

6.2 CSO2 l h i t a .  The t a t  sample a h a l l  not exh ib i t  any malfunction, degradation of 
perf ormance, o r  deviation from apecif i ed  indicat ionr ,  beyond t h e  t o l e r a r e o  indicated i n  t h e  
individual  equipment o r  a u b s y a t a  rpec i f ica t ion ,  uben rubjected t o  I - v o l t  from a SO ohm aource. 
Tha t e a t  a igna l  a h a l l  be applied d i r e c t l y  t o  the equipment input  terminals, not  through the 
test aamplel. power l i n e  cord. The requirerent  ir a leo  met under t h e  f'olloving eonditionr 
when a I-watt source of 50 ohm impedance cannot develop t h e  required voltage a t  t h e  test 
sample povet input  terminale, and the t e a t  rampla i e  not ouaceptible t o  t h e  output of the  
mignal aource. 

7. CS03 ( l imited appl icab i l i ty )  

7.1 a 0 3  appl icabi l i ty .  Thie requirement i a  applicable t o  receiving equipmnt and 
r u b y a t e m ,  much cu receiverr ,  RP a q l i f i e r a ,  t raneceiverr ,  and t b a  l ike.  The appl icable  
frequency range of th in  requirement i e  dependent on the  operat ing frequency of the t e a t  eampla. 
aa rpec i f ied  i n  HIL-STD-462. 

7.2 CS03 l imita. The t e e t  aample e h a l l  not exb ib l t  any in tenmdula t ion  products from two 
aignala ,  beyond thooe permitted i n  t h e  individual  equipment o r  aubayrtea rpec i f ica t ion ,  when: 

, a. Signal generator I1 i r  n e t  66 dB above t h e  lapel required t o  obtain t h e  
atandard reference output, a8 apecif ied i n  MIL--62; except t h a t  when f 1  
i e  i n  t h e  frequency range of e i t h s r  200 t o  400 IPIs o r  2 t o  25 Hth, the 
generator output .hall  be 80 dB above the  reference l e v e l ,  but the  output 
of the  aignal  generator a h a l l  not exceed LO dl.. 

b. Signal generator 12  i e  set 66 dB above t h e  l e v e l  required t o  obtain the  
standard reference output,  a 8  .pacified i n  HIL-STD-462, but t h e  generator  
l e v e l  e h a l l  not exceed a power level of 10 dB.. 
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8. CS04 ( l i d t e d  applicabil i ty)  

8.1 CS04 applicability. th in  requiremeat i s  applicable t o  receiving squipmnt and 
aubsyateno, ouch cur receivara, RF amplifiers,, tran8ceiveras and the like. The applicable 
frequency range of thin requiremat ia.dependenc on the operating frequency of the t ea t  aample, 
ae epecified i n  iUL-9R)-462. . . 

8.2 CS04 limlta. The t ea t  ample aha11 not exhfbit any undesired rarponae when subjected 
t o  the t ea t  signal ahowa on Figure 6-8. 

9. CS05 ( l i d t e d  applicabil i ty)  

9.1 a 0 5  applicabil i t r .  . M e  requirement i e  applicable t o  kce iv ing  equipment a d  
aubyat-, au'ch aa receivera, BI amplifiers, transceivers, and the like. Tha applicable 
frequency rmge of t h i s  requirement l a  dependent on the operating frequency of the t ea t  .ample, 
as apeciEied I n  ML-81D-462. 

9.2 CS05 l ln i ta .  The 
nlfunction,  denadatioh of 
toler-u indicated i n  the 

t ea t  ample ahall  not exhibit, due to c r w a  modulation, any 
performance, or  deviation from apecified indicat ima,  beyond the 
individual equipment o r  aubya tu apeci fication, when subjected 

t o  the  fo l lodng  from eignal generator I2: a aignal 66 dB above the level  required to obtain 
tha atandard reference ootput, ae epedEied i n  MIL-STQ-462, but not t o  exceed a parer output 
lev01 of 10 d h .  

10.1 CS06 applicabil ir  . Thin requirawnt l a  applicable to equipment and subsystem AC 
and power U a ,  i n c l u d i ~ p o u & . a n d  neut rah  whhh a n  not grounded internally to t h e  
equipmnt or  eubayatea. 

10.2 @06 limits. The test simple ehal l  not exhibit any malEmction, degr+iatioa of 
performance, o r  daviatiou from apecified indications, beyond the tolerance8 indicated In  tha 
individual eqaipmeat o r  eubsyatem epecificatioa, when the test apike ,having tha vaveforr 
ehom on Figure 6-9 i e  applied to tha AC and DC pomr input Leada f o r  a period of not lean 
than 1 d n u t e  a t  each p h e  poaition a d  f o r  a t o t a l  t e a t  period aa t  exceeding 15 minute8 i n  
duration (in l leu .of  the values i n  llIbSTQ-462). The values of BO aod t ( )  a re  g l u n  below. 
The apike aha l l  be euperiqmsed on the powa~line voltage waveform. 

a. Spike I1  B1 - 400 Volta; tl * 5 dcroaeconda + 20%. 

11. C607 (limited applicability) 

11.1 -7 avplicability. Thin requirement i e  applicable fo r  receiving aquipmnt and 
subrystem f ich u t i l i z e  e q d c h  circuitad 

11.2.1 R.yirement 1. The que l ch  d r c u f t a  shall not open when the output of a S+ob  
impedance Smpu e g e ~ r a t o r ,  a a t  a t  90 dB pV/Hb, ie applied and oatched to'the input t amiaa l a  
of the t ea t  a&pla. 

11.2.2 rement 2. ~ h b .  oqrwlch d r c u i t  eha l l  not oped aheq two aigarta a r e  applied 
a t  the i n p t  =e tat a m e .  OI a i m 1  ahall' be an ummdulated UP aIpU1 a t  the receiver 
tuned frequsocy, whore emplituda l a  two-third8 of tha W voltage ueed t o  adjuet the uqueleh. 
threrbold. The aecmd ai(pra1 r h d l  be an iapulee a l g a l  of '50 dl) pV/Rtli. 

12. . CS09 (limited applicability) 

12.1 CS09 apvlicabiU . Thia requirement is applicable.ta equipment a d  aubysteme 
tha t  have an operating f r e q z c y  angi of 100 kUs o r  I r a  and an operating u v i t i r i t y  of 1pV 
o t  lean, such w 0.5 VV. 

12.2 CS09 lidt. ihs t e a t  e&le ahall  not exhibit any malfunction, degradation of 
p i f o r ~ s n c e ,  o r  deviation from a p c l f i c d  indicat iom, beyond the tolarancea indicated i n  the 
individual a q u i p m t  o r  aubaystm a p d f i c a t i o n ,  when aubjekted to  the levela 1eaa ' than.or  ' 
equal ' to thoae e h m  on Figure. 6-10 eeroao the applicable twt  points. 
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' 13. CSlO (limited appl icab i l i ty )  

13.1 CSlO appl icab i l i t  . This electrGIlyFatic p d a e  (BW) requiremnt i a  appl icable  t o  
Navy equipment and rubsyetemLinterface pins a d  t e n i u h  of lead., including groundr and 
neuttala ,  connected t o  t a d  buoya, t r a i l i n g  devices, and periscopes. Applications of t h i r .  
requirement a r e  t o  be d e t e r d n e d  on a case-by-caae baais. 

13.2 CS10 l i m t t .  The t e a t  rumple a h a l l  not exhibi t  any permanent m l f m c t i o n ,  degrsdation 
of perforrpnca, o r  deviation from specified indicat ionr ,  beyond t h e  to le rancw and recovery 
timer indicated i n  the individual equipment o r  a u b r y a t u  apecif icat lon,  a f t e r  being rubjected 
t o  a t a t  r i g o a l  having e t t h e r  the  waveform and c-Q mode current  l e v e l  shown on Figure 6-11, 
ru, determined i n  accordance with 1(ILS1D-462. 

14. CSll (limited appl icab i l i ty )  

14.1 CSll a m l i c a b i l i t y .  Thie IMP requirement i r  appl icable  to Navy equipaent and rub- 
ayrtanr  having intatconnecting o r  intraconneeting control,  r igna l ,  o r  pouer cable8 connected 
t o  toued/ tral l ing dovicar and periacoper. Actual cable t y p o ,  a k a a  md configurations 
rubjected t o  the  rpeeif ted RS05 leve l r  a r e  exempt froa m e t i n g  thLa requiremnt.  

14.2 CSll l i m i t .  The test sample a h a l l  not exh ib t t  any peraanent malfunction, dogredation 
of parformance, o r  deviation from rpec i f ied  i n d i c a t i k a ,  beyond t h e  tolerances and recovery 
t l w a  indicated i n  the  equipment o r  8ubrgstem specif icat ion,  a f t e r  being subjected t o  a test 
r i g m l  having the  waveform rhown i n  Figure 6-12 and haviag a maxiaatr bulk comma mode cable 
currant of 10 q r ,  a r  determined i n  accordance with NIL-STO-462. 

15.1 RE01 appl icabi l i ty .  This requiremnt i r  applicable f o r  radiated e d a a i o m  f l e a  
equtpaent and eubayatemr, cables  (including control,  pulre, IF, power, a d  antennau traru- 
miasSon l i n w )  and intercomacting wiring of tho test sample. The requireaent hpplier a t  t h e  
fundamental frequeneiea and a l l  epurious eaiss ionr ,  including harmonica, but d o a  not apply t o  
rad ia t  Lon from antennas. 

15.2 RE01 l i m t t .  h g n e t l c  f i e l d - e a i a r i o n e  shall not be radiated i n  excess of the leve l r  
s h w  on Figure 6-13. 1 C  th. requi remnt  cannot be met even with equipaent modifications, 
the magnetic f i e l d  level-vemus-diatance fal1offa .rhalL be determiued, and the  d a t a  r u b d t t e d  
i n  t h e  gllI Teat laport.  

16.1 ILBO2 appl icab i l i t r .  Thie requirement i r  applicable f o r  radiated emiaaiona from 
equipaent nnd subsystems, cables  (including control, pulse, IF, power, and antenrua t r a n r  
miaaioa l i n e r )  aud interconnecting a i r i n g  of the tart aalple. For narrowband, it appliea e t  
t h e  fundamental frequeneias and a11 apurioua emiaslonr, including harmonica, but does a o t  
apply t o  radiat ion from anteanar. ThL requiraaent is applicable Era 14 ktlz t o  1 GBr, except 
a s  noted below: 

a. For sonar equipment, narrowb.nd and broedband e d a r i o n  requiremnta 
a t e  applicable up t o  75 MIX. 

b, For e l e c t r i c a l  equipment, narrowband and broadband emission require- 
manta a r e  appl icable  up t o  400 IM+. 

16.2 ILBO2 l l l i tr .  E-field eaia8iona a h a 1  not be radiated i n  excess of thore given i n  
16.2.1 and 16.2.2. Above 30 CHt, the lidts a h a l l  be m t  f o r  both horizontal ly  and v e r t i c a l l y  
polarized waves. 

16.2.1 Narrovband e l e c t r i c  f i e l d  edss iona .  Ilarrowband B-f idd  e r i r a i o ~  s b a l l  not be 
radiated i n  etccea of the  lidt curve ahom on Figure 6-14 a t  the required t o a t  distance, a8 
npedf ied  i n  MIkSTD-462. 

16.2.2 Broadband e l e c t r i c  f i e l d  d a a i o l u .  Broadband 8-f ield w i e a l o ~  Cram a11 
equipment and aubsptem8, including radiated awitchiag transients resu l t ing  froa: (1) 
autoamtic c y c l i w  of e lec t ron ic  o r  e l e c t r i c a l  awitching c i r c u i t r y ,  (2) actcut ion of purh- 
to-talk mchanieme ( that  i a ,  keying of t r a n s a i t t e m ) ,  o r  (3) manual awitching a h a l l  not  be 
radiated i n  e x c u e  of the  l i m i t  curva ahown on Plgura 6-15 a t  the  required taot dietancoo, 
a. apacif ied i n  UIL-STD-462. 
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17. RE03 ( l f d t e d  applicabil i ty)  

l7. I .- BE03 adplicabfl i ty-  Tide r&tir-~ i e  applikable, with the-. epipr&vd~ of the 
pmcuting.act ivi ty,  vhen the epurioue eaiseioas,e$d harplonice cannot bs .de terJned u s h g  the 
procedures of fX06. The frequency r a g e  of th ia  rkquirement i a  depe'*t on the operating 
frequency of t he . t ee t  .simple (use m-STD-462). Tqe requiremat tu not applicable wtthin 
e i ther  the tedt eample'e neceseary bandwidth o r  .+ 5 patcent of the fuadamntal frequincy. 

17.2 BE03 l i m i t .  &armnice, except the eecond and third, and a l l  other opuriour , 

erLeeions ehal l  have peak powere 80 dB down from t h s  power a t  tha fundanental. The eecond 
end th i rd  harmnice eha l l  be suppressed by: 50 + LO log. P (where P - peak.pover, i n  watts, 
a t  the fundamental) o r  80 dB, vhichemer requiree leee eupprgaeion. 

. . 
18. us01 . . .  

18.1 BSOl applicabil i ty.  M e  requirement applieo t o  equipment and etabeyetella a N  their 
aeeociated cabling and connectotr. 

18.2 8501 Wt. The t ee t  eample ehal l  not exhibit  any ralfuoction, degradation of 
performace, o r  deviation from epecified indicetione, beyond the tolerancea indicated i n  t h e  
individual equipaent o r  eubeyetem .specification, when eubjected t o  magnetic Eielde l e e e . t b n  
o r  equal t o  the limit curve. shown on Figure 6-16.. 

19.1 BS02. applicability. Parta I and I1 of th ie  r e q u l r k n t  a r e  applicable fo r  A!: and 
DC equ1-t and eubryethacr procured for  use on suwr inee .  

f9.2 8502 l i d t e .  

19.2.1 Part  I - epikee.. Tbe t e e t  eumple e l u l l  not exhibit any maltmetion, degradation 
of perfofoatye, o r  deviation from epecified fndicatione, beyond the tolerancea indicated i n  
th individual equipment o r  subsyatca epecificatfon, when eubjected t o  the tc4t .spike haviag 
the ~ e f o r m  ehom on Figure 6-9. The values of and to a r e  given belov: 

19.2.2 Par t  I1 - pover'frequency. The t ee t  eample eha l l  not exbibit any ~ l f u a c t i o a ,  
degradation of perforaance, o r  deviation f ro s . eped f i ed  indicatione, .beyond the tohrancae  
indicated i n  the individual equipmot or  aubsystea r p e c i f i ~ t i o n ,  when 20 m r e e  a r e  applied 
to t h s  test wfre a t  60 and 400 Hz. 

20.1 .RS03 appl icabi l i t  . This requirement i e  applicable fo r  all equipmnt and rubyet -  
between 14 k b  and 1 QU. hfn. 1 G t k ,  th ie  r e q u i r w n t  is not m n b t o r y  m l r s  otheruiae 
required by *e procuring act ivi ty.  

20.2 BSO3 Unite .  The t ee t  e&le ehal l  not exhibit  any d P u n c t i o a ,  degrdat ion  of ' 

perforaaaee, or  deviation from epecified indicatfone, beyond the tolerances indicated L o t h e  
iadividual equipment o r  eubeyetem epecffication, whea eubjected t o  the radiated e l e c t r i c  
f ie ld  l w e  than o r  equal t o  thoee epecified herein. Above 30 Itllr, the r e q u i t a n t  eha l l  k 
rat tor  both horixontally and vert ical ly polarired m e ;  c i rcular  polarired wavae a m  a l so  
acceptable. Appropriate consideration ehal l  be given t o  the operational radiated electro- 
q n e t l c  environment from both friendly and hoeti le  en i t ta re  which an e q u i w n t  o r  eubsyetam 
may encounter during i t e  l i f e  cyele. Applicable portfow of IUGBbDK-235 e b l l  be used t o  
determine the anticipated e13vironment. Ib ' a  a i d a m ,  equipacnt a d  eubrya t a r  are t o  met thin 
requirement when rubjected t o  a f i e ld  of 1 volt /rater  f r a  14 Uk t o  1 Gllr. If level8 comparable 
t o  thoee . in ML-tlDBK-235 are epeciPied, mdif ica t ioM t o  the procedure i n  MIL-STD-462 m y  ba 
required.. Such modif icationa are  t o  be described in. the EM1 Teat Plan. 
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21.1 US05 applicability. Thia BNP r e q u i t a n t  18 intended for  Navy equipment and 
s u b y a t m  and is applicable hen both of tha follovlng conditione a d o t :  (a) operation of 
the equipmnt or aubop tm l a  eaaential for  the soceesa of a d a a i o u  and (b) tho equipmat or  
rubryatem in i a t d e d  t o  be operated external t o  tha hul l  of a rubastino, including priacopea. 
Cablor that can not be tutd l a  accordance with KXL-SXD-462 obnll neet the requlrmenLI of 
CS11, and cablam subjected to the specified C811 level8 a m  exempt from meeting th i r  
requinaent . 

21.2 RSOS l i m i t .  The.te8t .ample o h 1 1  not exhibit any permauent malfmctlon, degradation 
of perfotunce, or  deviation from opac1fied iadicrtiona, beyond the toleraucam and r e c o n q  
t h e  indicated i n  tb iadividsel equipment or oubsyatem specification, a f t e r  k i n g  subjected 
t o  a tent oigaal having the waveform and amplitude ohom in  Figure 6-17. 
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Limit 

f o  = Receiver tuned frequency o r  band center  for  amplif ierr .  

El - Lowert tunable frequency of receiver  bend i n  use o r  the lowest frequency 
of amplifier parrband. 

f2 = Bighert tunable frequency of receiver  bad i n  ure o r  the highest  frequency 
of amplifier parrband. . 

U - Bandwidth between the 80 dB pointr  of the receiver  r e l e c t i v i t y  curve a r  defined 
i n  the tea t  rample'r technical  requi remntr  o r  the  control  plan. 

.1'. . The l i m i t  a t  A is 80 dB above the input leve l  required t o  produce the rtandard 
reference output. (Thia l i m i t  r h a l l  not be w e d  for  amplif ierr)  

t i . -  T h e l i d t a t B r h a l l b e  r e t a r  followe: 
a. Rcceiverr: 0 dBm applied d i r ec t ly  t o  tbe receiver  input  temioalr. 
b. Ampllfier~: The limit rhall be a r  rpecified i n  the t a r t  rample'r technical 

requirement or cont ro l  plan. If oo l i m i t  i r  defined i n  the above docuacnta, 
the 0 dBm value r h a l l  be ured. 

FIGURE 6-8. LIMIT FOR CS04 
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Part 7.' Aacillary or Support Equipment 
and Subystemm Instal led i n  b n - C r i t i c a l  
Ground Areas (Class 1) 
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Paragraph 1. 
1.1 
1.1.1 
1.1.2 

SaOPI 
Datermining requirements 
Air Force and Wavy procutewnte 
Axmy procurements 

CEO3 
CW3 applicabil i ty . 
CEO3 limits 
M: and interwnnecting control leadm 
AC leads 
Air Force procurements 
Navy procurement@ 
Interconnecting signal  leads 

CBa6 ( I l r i t ed  appl+xbillty) 
CE06 applicabil i ty 
CE06 l imite 
Beceiverp 
T r a m d t t e r s  (key-up a d  rtaadty) 
Transmittem (key-dotm mode) , 

(limit& applicabil i ty)  
CB07 applicab+ty 
CEO7 L i m i t s . .  . .. 

CSOl (limited .applicabili ty) .. . 
CSOl .applicability 
CSOl l i d t e  

C802- (limited appli&bil i ty)  ' . 
C802 appllcabil i ty 
C S O 2 l i d t s .  . 

. . 
CS03 (lhit+l a p p l i c a b ~ t p )  . 
csO3 applicabil i ty 
CS03 lidts 

CSO? (limited applicability) 
cS04 applicabil i ty ., 
CS04 l i d t e  . 

C805 (limited appl labFUty)  
OW5 applicabil i ty 
CS65 limits 

a 0 6  
CSO6 applicabil i ty . 
csO6 lilits 

BgOZ 
BBO2 a p p l i c a b i l i t ~  
m 2  limits 
kirrowbant electet* f i e l d  ed ra ione  
Broadband e l e c t r i c  f i e ld  a i r l r i o lu  

-3 ( l i d t e d  applicability) 
RE03 appltcabil i ty 
RB03 l i m i t  , . . 

8502 (limited appllcabil i ty)  
US02 applicabil i ty 
8502 l i d t e  
Par t  I - apikee 
Part  XI - power frequency 
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Part  7 

m 3  
11503 appl icabi l i ty  
RSO3 l l d t a  

Bateelon and ~ u e c e p t l b l l l t y  requirements f o r  
clamm B q u l p m n t  aod rubryetan 

Limit for  CEO3 narrovbuad mlerlonm DC (Navy 
and M r  Force), i n t e r c o n n e c t l ~  control l e d e  
(Navy only) and &C lead8 (At? Force only) 
Lin i t  f o r  0 3  broadbod laisr ione,  DC (Navy 
and Air Force). i a te rcoanct ing  control  lead. 
(Wavy only) and AC leads (Alr Oorce only) 
L h l t  f o r  CEO3 narrovbrnd dmrionm AC lead.  
(Wav only) 
-it fo r  CB03 broedbnd ealreioru AC l a d e  
(Navy only) 
U n i t  fo r  CSOl 
L M t  f o r  cso4 
Acceptable vavemhpee f o r  CSO6 and US02 
Limit f o r  RE02 ~ r r o u b . 0 d  emisrioru 
liait for  RE02 brodbaod edse ionr  
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This part of HItSlD-461 suppleaento Part  1 oE the standard by defining emission and 
pueceptibi l i ty requiremanta and l imi ts  for  e w i m n t  i d  aubsyste.s which support the class A 
equipment and mbsystem, but which will not be physically located i n  c r i t i c a l  s o u n d  areas 
(claas 8) .  &amplea of some of the clans B equipmant, and eubeyeteaa include: electronic shop 
kainteuance and tiet equipment used i n  x y ~ c r i t i c a l  ground areaa; andtheodoli tea,  navaids, 
and o ther  eimilar  equipment and subsystems w e d  i n  wn-c r i t l ca l  . . areas. 

. : 

1.1 Determlnhg requirements. 

1.1.1 M r  Force and Wavy proeuremeutr. Tabla 7-1 #bal l  be w d  t o  determine the 
requirements applicable f o r  equipment and rubaystem procured for  AF or Navy use. The tab le  
a l so  denotes the paragraphs wherein the  requiretmnts and liaLts are  defined. A "9" ent ry  i n  
t h e  t ab l e  means the requirement i o  applicable, and the U n i t  s h a l l  be rat uring the procedurea 
i n  MIL-STD-462 o r  the apprwed KMI Test Plan. A "YL" entry n e a ~  the applicabil i ty oE the 
requirement is limited end is specified i n  the wrresponding appropriate paragraph. Tha l i m i t  
shall be met using the  procedurea Ln I1U-S1D-462 o r  the approved g[f t e s t  Plan. A "T' entry 
k a n a  tha t  t he  appl icabi l i ty  of tbe requiraoant must be detarmined on a cane-by-case baain and, 
i f  the requirerant is  to  be iaposed, it m u s t  be so epecified Ln thc appropriate procurerurt 
document. llhan required, the  l i m i t  s h a l l  be net using the  procedures i n  MIL--62 o r  the 
approved EUI Teat Plan. Absence of an entry mew the requireaent , is  not -applicable. 

1.1.2. Army p r o c u m n t s .  Thia part  of MIL-STlb461 s h a l l  not be used unless otherwise 
specified by the Commnd o r  agency concerned. 

2.1 CEO3 appl icabi l i t  . This reqilirement id  applicable fo r  al ternating'  curreat (k) 
and d i r ec t  current (DC) l e a k ,  .hich obtain pwr f r a o t h e r  Bwrcea o r  provide pouar t o  
;other equipment o r  suhayetems; including grounds o r  aeutrala which a r e  not grounded 
Internally t o  th aubye tea  or  equiplrent ' being aeaauked. For Navy procurements, t h i s  
:requirement La also applicable for  l n ~ ~ r w n ~ c t i n g  control leads ohich provide AC and DC 
'pover.from o r  t o  the  t e s t  sample. The.requirement i s  not' applicable,for interconnecting 
:eigaal 1e.d. such M clock, IF, audio, d ig i t a l ,  BP, aod thq  l i k e ,  unless otherwine specified 
'by t h e  Command o r  agency wlrceme& Cqnduetcrd-switching transient  eriseiono, igcludin(~ 
'OtVf~lrF switching, s h a l l  meet the r e q u i m n t s  of CB07. 

. . 
2.2 m 3  limits. 

.2.2.1 DC and interconnecting cmtro l ' l eads .  Blectro'oegnetic &ssione shall not appaar 
om DC and, vhere r e q u i r d ,  i n t e r c q ~ a c t i n g  coatrol lea& ia excesa of the valuw ahown on 

' 

' ~ i g u r e s  7-1 and 7-2 f o r  narrwband and broadband eaisaione, respectively. 

2.2.2 AC leads. 

2.2.2.1 Air Force procurements. ' Electroleagnetic. emissiow rhnll not appear on AC 
leads i n  exceea oE.the values ehwn.on Ftgurer 7-& and 7-2 f o r  nsrroriband and'broadband 
!emissions, rerpactively. 

2.2.2.2 Wavy procurenenta. ElectrorleIfnbtfc eniseione eha l l  not appear on AC laada 
i n  excess of t he  valwa shown on Figures 7-3 and 7-4 for  narrowband and broadband ea iss fow,  
rwpec t i  vely. 

2.2.3 Interconnecting aignal lcrds. I f  compliance with t h i s  requit-nt is required 
for  signel leads, l imite s h a l l  be developed on a case-by-case basis  eonridering th& 
intentional  transmission, i t 8  eped f i ed  power lavel, neccrseary hformation bandwidth, and 
pulse rise time. Such l imi ta  must be approved by the Commrnd o r  agency concerned. 

3. -6 ( l i d t e d  applicabil i ty)  

3.1 CB06 applicability. Thfe requiremat is applicable Eor those equipment and sub- 
aqstem with antenna leads o r  those designed t o  be connected t o  antermas. - t r a n e d t t e r  
(kegdown), harmaic  and spurious emission portiom of t h i s  rqu i r caen t  may be w u r e d  
using the  procedures i n  RSO3 ( i n  l i eu  of -6) with the approval of the Coaand o r  agency 
concerned, when any of the  following wndit ione exist: (a) t ransmitter  power exaeede 5 W 
average, (b) t he  fundamcntd frequency of the t ea t  r ~ p l e  exceeds 1.24 GRo, (c) the t e s t  . 
sample'a antenna is an i n t e n d  part of the t rs~si t ter  and cannot be repleced by a su i tab le  

http://www.abbottaerospace.com/technical-library


TABU 7-1. EhlllmnN AND SUSCEPTIBILITY REQUIREMENTS FOR CLASS 
B EQUIPMENT AND SUBSYSTEMS 
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d u ~ y  load, o r  (dl fo r  equipment and r u h y r t a q . d t h  wavegufde t rawrlss ion  11.- and operating . 
balov 1.24 GB.. The frequency range of t h i s  requirement is dependent on the  operati= frequency 
of the t e s t  rample~ (acre llZGSTD-462). The t r ~ r d t t e r  (key-dom) portioa of this requfremnt 
b wt applicable wlthin aitber the t ea t  reaple'r necearary bandvfdth o r  + 5 percent of the 
f mQosntal freqiaency. 

3.2 CB06 lhf t r .  Coaductd emirrions i n  cnce8r of t he  valuer given' below aha l l  not 
appear a t  the  twt rmaple'r antenha t e rdaa l r .  

3.2.1 Receiverr. 

a, Narrowband u i s s i m a :  34 dB 'VV 

b. Broadband edemlow: 40 d~ ~ / m z  

3.2.2 Ranemitters (keyup and atandby). 

a. Narrowband e d w i o ~ :  34 dB F\P 

b. Broadband ~mls~ io r r r :  40 db  )r9/Ptlr 

3.2.3 Tr.zu)litterr (key-dorm mode). .BarmodceS except the second and third,  and all othar 
spurlour d r r i o n r  ahall '  have peak powerr 80 dB down frolr the p m t  a t  the fmdaaental. The ' 

r e e d  d thfrd harmonice ahal l  be suppressed by: 50 + 10 log P (where P - peak power, i n  
roettr, a t  the  fundamental) o r  80 dB, whichever .requiree . lea8 mppression.. 

4.1 a02 a p p l i c a b i l i t ~ .  . A p p l i c a t i o ~  of t h i s  requiremant are  t o  be datermined on a 
cane-hy-caae b8ai.a fo r  the following typer.oP lea&; . AC or  DC leads which obtain power from 
o r  provide power t o  other .equip.ent or  robmystere. 

4.2 Q07 li&tr. ~onducted switching rpikes of lee& than 50 mictoraicon&'in'duration 
r h l l  not a g e d  t he  following, m applicablal 

a. AC l e d r :  + 50 percent of nodua l  rm nrltage. 

'be M: l e d e  r + 50 percent, -150 percent of n a i n a l  ..line' voltage. 

Coadncted r d t c h i n g  s p i b  equal t o  or. .greater . . tbn 50 d c r o r e i d s  In  duration ;ball meet thq 
truuieat requirements sr rped f i ed  i n  tho individual eqdp.ant . o r  eubayrt- ~ d f i c a t i o w .  
Spike duration is the . t i r e  interval  betwean the  50% amplitude point on the t ra ru iea t  leading 
edge and the 50% amplitude point on. the tr8mi-t t r a i l i ng  edge; high frequency r i n g i l  e u p e r  
Imporad on tbe pulse l&q and t r a i l i ng  edges.rhould be ignored. . 

5. CSOl .(limited applicability,) 

5.1 C901 applicabil iQ. T h i s  . r tqdreocnt  i s a p p l i ~ l e  to .equipmnt and rubrymtem AC 
and .#: power. lea&, i n c l u d l ~  wormdr end neotrale which qrr  not g o u d e d  in ternal ly  t6  the 
equipmbnt o r  eubsymtc+ The requitdacbt,ir oat applicable WLWn 5 percant of the p o w  
frequang(ieB). For Navy procure~mtk,  t h i s  r e q u i r M C  m y  be deleted .for AC leabr, d t h  th'e 
apprcwa1.ot the  o r  ~enry , conee ta sd ,  i f  im dreu l t ,w i th in  the equipment o r  
o p t -  i.8 more oewi t ive  than 100 mV. . 

5.2 CSOl limit.. The test sapple' r h l l  not exhibit m y  sa l fmct ion;  degradation of 
parformnce, o r  deviation from rpecif1.d indlcatioar, beyond the t o l e r a ~ c e a  indi-ted i n - t h e  
ind iddua l  equipment o r  outmystem specif$catbn; when subjected to  electrorrgretic w r g y  
isfected onto 'it8 power lea& ,equal so 'the' valtlas on Figure 7-5. The requirerant i r  alee rat 
under the f o l l d n g  coadit lmr.  durn the power umrce.rpacifiad id l I I t31D462 ,  a d j w t d  t o  
dirtsipate 50 wa t t s ' h i  a 0.5 ohm load, cannot develop the required voltage a t  the tat sample 
p a n r  input tenrinals, a d  the t w t  raisple i e  not swceptlble t o  the  output of tbe r&ndi source. 

. . 
6.. CSO2 ( l i d t e d  applicabil i ty)  

6.1 CSO2 a ' i l i c a b i l i t  . .ApP1icati- of thin rwairement are  t o  be bstermined on a 
cue-by-came &s tor and mubyatem and II: mr w, Im+udiq protmdm and 
~rqutrale which.are not grounded l n t e t m l l y  t o  the eqdpm~nt  or mubaystem. 
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6.2 C802 limits. Tba tat mample mhdl not exhibit any emlflmction, degtadation of 
parfororaaa, o r  doviation from mpecified iWicat iom,  beyond tha to leruaeu  i a d i u t a d  i n  the 
fndiviCk.1 equipamt or  mrrkyatea mpecifieation, then rubjected t o  I-volt frolr a 50 o h  
rarrca. The t e a t  m I g n r ; l  rW1 k applied d i rec t ly  t o  tha equipment input terminal., not 
through the test raaple'r pouer line cord. ?ha requiresent i r  ale0 wt under tho following 
coaditiollr Wten a l-tt marc8 of 50 o h  fmpednna cannot devalop tho required voltage 
a t  tha twt  r a p l e  power input L O ~ M ~ O ~  and the toot raaple i m  not eudcrptible t o  the  
output of the r igui  rource. 

7.1 CS03 a p p l l c a b i l i t ~  Appliut ioer  of t h i m  raqulrrmnt arm to  bs datetnLned on a 
cae~by-caoe b i r  for receiving equipment and rubayrteu,  ruch a r  receiverm, BP a p l i f i e r r ,  
t a r c r i r e r r ,  .ad tho like. The applicable frequency rmge of thim mquircwat  ir: depandent 
on the operating ftequnncy of the t a r t  sumpla an mpcified i n  MIbSTW62. 

7.2 CS03 lioltr. t ea t  ramp18 a h 1 1  not a rh ib l t  any iutermodulation prodoctr f r a  
two migmlb, beyond thoea ps t l i t t ed  Ln the individual equipant  or  m u b ~ l t e u  mpecif iut ion,  
uh4lll 

a. SlgnU generator I 1  i r  r a t  66 dB above the level  required t o  obtain the 
rtandard refennca  output, u rpecified i n  llIL-SFD-462; except tha t  then f 1 
fa i n  the frequency r a n p  of e i t ha r  200 t o  400 Mix or  2 t o  25 Wlk, tha 
generator output rWl  be 80 dB above the reference level ,  but tho output 
of migoal gemrator I 1  a b d l  not exceed LO dBa. 

b. Signal generator #2 i r  r a t  66 dB above tha level  required t o  obtain the 
8t.ab.rd refercaea output, u, rpecified i n  ML-SrO-462, but the gaearator 
output level rball not axceed a power leve l  of 10 d h .  

8.1 CS04 a m l i c a b i l i t ~ .  A p p l i u t i ~  of thir requirement a re  t o  be deterrined on a 
we-by-cue baoir for  reccivarm, iW amplifiarr, trcurrceiwrr, and tha like. The applicable 
frequrncy range of t h i s  requiremat i r  dependent on the operating frequency of tha t e a t  
ample, u m@fied i n  I(ILSTD-462. 

8.2 CSM lioitr. Toat ample  r h l l  not exhibit any undeeired reeponee when rubjectad 
t o  tha t ea t  rignal rharrn on Cigure 7-6. 

9. CS05 ( l l d t e d  applicabil i ty)  

9.1 CS05 avpl icabi l i t  . Applicetioar -of t h l m  raqrdremnt a r e  t o  be &tan inad  on a 
cucby-eare bash fo r  mee4ran. u p l i f i e r r ,  t r u r c a i n r r ,  u* t b  I-. applicable 
frrgwncy range of t h i r  requiramnt f a  dependent on the operating frequency of the t a r t  
rragle, u epocified i n  HXIdTD-462. 

9.2 CS05 llmltr. The t e a t  ruple &all not exhibit,  due t o  croer modulation, any 
mlfuaction, degradation of parfomance, or  deviation from rpeeified indicationr, beyond the 
to leranca  indicated i n  tho individual equfpme~nt o r  rubayotsr rpecif icat lan,  rkeu r u b j e c t d  
t o  tb follouiag from rigP.l p w r a t o r  I21 8 signal  66 dB above tha lave1 requlrod t o  obtain 
thr  standard reference output, cu rpseif ied i n  tIIL--62, but not t o  exceed 8 power output 
lev81 of 10 d k .  

10.1 C906 appl lcebi l i t  . . Thfa  r e q u i r q  l a  applLc8ble t o  equipant  d r u k y r t a  
AC and PC pawor 1 4 ,  inel&- ground. and neutral8 h i c h  a m  not g r d d  in terna l ly  t o  
tha equio.6nt o r  rubsymtom. 

10.2 CSO6 limltr,' The t e a t  ample riull not' exbiblt any u l f tmct ion ,  ~ d a t i o a  of 
perfotorrre, o r  d w b t i o o  from apeelfled iodicatioar, beyond the tolerancar indicated i n  tbe 
individual .qoi$mont o r  rubaptem rpeelf icat ion,  *ban the twt rplka haring tha wavefora 
rhopa on m e  7-7 i r  applied to  the  hC and DC pnnr input h a d 8  fo r  a period of not lemr 
.than 1 d n u t e  a t  each phme porition, and f o r  a t o t a l  t e a t  period not a c e e d i w  15'miautem in 
duration ( in  limo of the valuea i n  HIL--62). 'Ib. valryr of BO and to a m  given belw. 
The rp i lu  sha l l  be eupar lqmed on the pomrliw voltage waveform. 

a. Spike I 1  E l  - 400 Voltm; ti - 5 mfcrosecoudr 2 20%. 
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11.1 RHO2 applicabi l i ty .  lbia raquiravrnt i a  applicable f o r  radiated eds s iono  f roa  
.equipment and subsys t ca ,  cables (including codtrol, p+e, IF, power, and antennae t ram-  
: d s s i on  l i o e r )  and i n t e r c o ~ e c t i q  wiriqg of the  t*t'.ss*le; f o r  narrwband, i t  applieu a t  
.the fundamental frequencies and a l l  spurioue edssioqs, .$ucluding har.ollia, but does not 
apply t o  rad ia t ion  from ante-. lbis i e q u i ~ ' . i s  appltcable f o r  broadband d s s i o n r ,  
from 14 k8s t o  1 GiIr and f o r  narrowband edas ions  f roa  14;lhk t o  10 CBr. 

11.2 PEO2 . l imits ;  &f ie ld  +ssiQna shall nO(: ba radiated i n  e x c a r  of those given 
i n  11.2.1 and 11.2.2.' Above 30 Hth, the  limits sha l l '  bo met , f o r  both h o r l o n t a l l y  a d ,  
v e r t i c a l l y  polarized waves. 

11.2.1, Nar&band e l e c t r i c  f i e l d  emissions. Narrowband B-field emissions shsll ndt 
be radiated i n  exesscr of the applicable l imi t  curve 6 6  on P i k e  7-8 a t  the' r e q d r e d  
t e s t  distance, a s  s p e c i f i d  i n  HII.-SR)-462. 

. 
. . .  

11.2.2 Broadband electric f i e l d  arissi-. Broadbapi B-f i e l d  emissioos frcir a11 
.equip.eot and s u b p t e m s ;  including r a d e t e d  quitcbing t r aw ien t a  r e su l t i ng  from (a) 
-automatic cycling of e lec t ron ic  o r  e l e c t r i c a l  switchi- c i rcu i t ry .  (b) actuat ion 6f push- 
ito-talk m c h a n i s ~  ( tha t  i a ,  keying of transmittere), o r  (c) manual muitching a h a l l  not 
b e  radiated i n  exceea of the  Limit curve.shorm on Figure ,7-9 a t  t he  required t e s t  d i a t m w ,  
.aa spec i f ied  i n  UIL--62. . . 

12. 11603 (limited applicability) 

12.1 Bg03 k p p l i c a b i l i t g  This req+eme!nt i s ' app l icab le ,  wi th  the appqwal of t he  
procuring ac t i v i t y ,  when the  spurious m i n i o n s  and harmonics cannot be determined ruing t h e  
procedures of CB06. The frequency iange of this requ!f-nt i n  dependent on the operating 
Creqoency of the  t e s t  sample ( s e e . ~ S T W 6 2 ) .  TQe r e q u i r v n t  i d  not applicable within 
e i t he r  t h e t e s t  saaple's necesiary bandwidth o r  5 5 percent.of tbe  f u n d e t a 1  frequency. 

. . . , . . 
12.2 BB03 l imit .  ?Iarrbni&., except tha second and' th i rd ,  and . a l l  other  spu r iow  

h i s s i o n s  a h a l l  have ,peak powers 80'dB.dckn fr&n tha poiier a t .  the'fundamental. 'Lba second 
and t h i r d  h a e c a  shall be suppressed, bg: 50 + 10 log  P (where P = peak porrer, ?n watts,  
a t  the  fundamental) o r  80 dB, whichever require6 1aqs.buppression. 

. . 
13.1 8802 avplicabi i i ty .  Appecatioae of Par t8  I and I1 of this requireeant a r e  t o  

be determiaed on a me-by-case, baais. . - . . 

13.2.1 Par t  I - spikes. The t&t sample. shdJ not er;hibit any malfunction, degrada- 
t i on  of performnnce, o r  deviation. from specif ied indicat ioqs,  beyond the  t o l e m n c u  indicated 
in the  individaal  equipment o r  suFyptem spacificatiqn,:uhen subjected t o  t he  t e s t . sp ike  
having the w~veform shown oh Figure 7-7. The v a l w  04 B() and to a r e  givdn b e l ~  . 

a; Spika #I El - 400 Volts; cl - 5 microeecon& + 20%. 
. . 

13.2.2. Pa r t  11 -' mWer freqiitircr. The test @ample s h ' d l  .not 'axhibi t  u l f ~ m c t b n ,  
degradation of pertormadrca, o r  deviat&on from specif ied i nd i ca t i ow ,  beyod the tolerances 
indicated i n  t he  individual equipmnt 'or subsyetam specif icat ion,  when 20 amperes a r e  applied 
t o  tba  teat w i r a . a t  t be  power Ereq-nCy(i+) of t ~ ' t w t ' s a b 1 e .  

. . 

14.1' 8803 a p l icab i l i ty .  lhie requirement is applicable f i r  dl .quipmdt'* 'subwst- 
between 14 dP 10 G l a .  Above 10 G b , t h i s  requir-nt . . is not  mandaton unless o th ln i8 .  
required by the  procuriug ac t iv i ty .  . 

..I . 
14.2 .IS03 limits. 'Zhe teet sample s h d l  not .exhibit &y.mdfunction, d e g r d a t i a q  of 

perfor~lsnce,  o r  daviat ion from spec i f ied  indicatiooe, beyond the  tolerances indicated i n  
the i n d i v i d u d  eqnipment or,qubsystem s p e c i f i c a t i a ,  when.aubjectad t o - a  radiated e l e c t r i c  
f i e l d  of 1 Volt/meter. .Above 30 ?I&; t 6 c ' r eqS - t  s h a l l  be met f o r  both borinontally 
and v e r t i c a l l y  polarized w m e  ; c i r c u l i r  .polarized 'waves . re  a leo  acceptable. 

' 
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FIGURE 7-2. ' UMlT FOR CEO3 BROADBAND EMISSIONS, DC 
(NAVY AND AIR FORCE), INTERCONNECTING CONTROL 
LEADS (NAVY ONLY) ANDAC LEADS (AIR FORCE ONLY) 
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41 I V . .  I w 
fo f2 f 

f o  - Receiver tuned 'frequency. o r  band center .for. ampli f i e r r  . . . 

f 1 '. - Loweet tunable frequency of rece4vei band i n  .use o r  the  lowest frequency 
of amplifier paee'band . 

f 2  - Bi6hest tunable frequenCy of receiver band i n  uae o r  the  highest Ereqkncy 
of amplifier passband. 

W - .  Bandwldth.between the 8 0 . d ~ .  points of the receiver se lec t iv i ty  curve as .  defined 
i n  the t e e t  eample ' 8  technical tequlrtments o r  t.he control plan. 

1 The li'dt a t  &.fa 80 dB above the input level  r e q ~ r &  t o .  produce the standard 
r e f e r t u b  output.. (Tbir Ih i t  rha i l  n 0 t . b  used' f'or amplifiers) 

2. T h e . l i i i t  a t  B..shall be a e t ' a r  followr:.. . . '  
a. Receivers: 0 dB@ applied di rec t ly  to the k c e i v e r  i n ~ t  terminals. 
b. h p l i  t i e r s  : The l imft  aha i l  ,be as specified i n  the  t e e t  rample'a technical 

requirement o r  control  plan. If a o . l i d t  is dkf ined- in  the above documeotr, 
the 0 dBm value s h a l l  be hoed. 

FIGURE 7-6. LIMIT. 'FOR CS04 
j-11 
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Part 8 .  Tacticcol and Special Purposa 
Vehicles ood Engine-Drivca .Equipment 
(Chas  Cl) 
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Part 8 

Paragraph 1. 

llaprr- 
Craup I 
Oraup I1 
Group I1 item with electronic eqdpent, 
mbilo talephoeao or corsraicatiom 
Crarp 111 
Graun 1x1 i tem with electroaic equiprcnt, - -~ ~ 

lobile teleph~nea or cou~unicat io~  
Croup I ,  Croup 11, and Group 111 i tem with 
electronic oeming a d  control circuitry 

WD3 
UW)3 applubiUty 
1RQ3 lirlts 
Ihdi.ted d r r i o m  
Radiated susceptibility 

8-1 lioit for UHO3 broadband cmlmiocu 
8-2 Limit for W 3  aarroubaud eatiaaioni~ 
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Thin part of WILSTD-461 supplements Part 1 of t h h  s taddad by defining enlrsion a d  
susceptibilitfr reguiremnts and l i d t r  for tact ical  and e p e d a l  purpoee oehiclJ a d  engine- 
dkiven equiprent (class Cl). Ancillary equipment intended for  use on theme vehiclw shall 
&et the applicable requiremum of other parts of t h i s  document. 

The following reqdrtments apply for  the group af tacticel  and spacia? purpose vehicles 
and enginedri-n eqdplaetlt defined i n  Tabla 8-1. 

2.1 Group I. Group I irema shall  comply with UH03 over the f requeney range of 150 kEz 
t o  1000 m. 

2.2 Group If. Group I1 i t e m  sha l l  comply with WHO3 over the limited frequency range of 
1.5 t o  400 Mir, except that cor~lnercial general-purpo8e and construction Group If it- procured 
for w e  solely La non-critical areas e y  be exempt from. WHO3 when rpeclfied by the CoP.and or  
eg-q concerned. 

2.2.1 Group I1 item with eiecttonic equipment, -bile telephoaas or a m u d c a t i o w .  
h e n  alectronic eauiment. w b i l e  talephones or commicationo are t o  ba iaatalled i n  Group X I  
dt-, incl;ding u&d ia  non-criiical a r e u ,  additi-1 8111 suppreaaion is required. Tkie 
supprension shal l  bs provided in  a k i t  to  ba iastalled by the urer and ahall i ~ u d e i w t a l l a t l o n  
cbmpomnte, parts, and imtructions necessary for  suppreoeing the ignition, windshield wiper, 
brake and signal lights,  siren,  and so forth, so aa t o  result  i n  compliance with U11)3.. 

2.3 Group III. Group X I 1  it- shall, w e t  the  reqdremnte of SAB ,1551. 

2.3.1 Ggoup rII i tens with electronic equipment. -bile talephone& or coamtcations.  
dhsn alectroaic equipmkint, mobile telepbonea or coaunicationo are to  be iwta l l ed  i n  Group 111 
i t e m ,  including thoae ueed in non-critical.araar, additional IPII' euppreosion is required. This 
eupprerrion shal l  be prwided i n  a k i t  to be inetalled by the user and shal l  include installation 
eomponentr, parts, and ilutructioas necessary for  suppressing the ignition, dndshiald.wiper, 
brake and signal Ughta, eiren; and so forth. lhis suppression k i t ,  when iaotalled, shall r-alt 
i n  compliance with M 3 .  

2.4 Oroup I; Group X I ,  and Group I f f  i t e m  with electronic sonoin# cLwi control circuitry. 
Tactical and special purpoee vehicles and engin+iven e q u i p m t  u t i l i d q  electroalc sewing 
apd coatrol d r c u i t r y  shall ,  wben mquired by the C m n d  or  agency coacerned, m e t  the radiated 
susceptibility requirement of U11)3, in  addltian t o  tba applicable raquircosnts i n  2.1, 2.2, and 
2.3. See 8AB:AIR 1425 for  aethoda of acbieviii E W  ia gas turbine engine a c c e s s o r i ~ .  

3.1 fW)3 applicability. UL103 applies to tactical  604 .pedal purpose vehicles and engine- 
driven equipmeut, includiw the e lect r ical  equfpmnt and parts i w t d l e d  thereon. 

3.2.1 Radiated adssione. K-field broadbad narrowband edssiotm rhal l  not be radiated 
$a excoma of the l e v e b  rham on Figures 8-1 end 8-2 reapectimly a t  the required t ea t  distance, 
am specified i n  MIL-STD-462 for the 'applicable f reqyncy r a w  of the raqufrewnt. Ahme 30 m, 
the limit shall be m t  for, bath horlmntally a d  verrically polarised waves; fie radtated emfarion 
L i m i t  sha l l  be rst utilizing the procedur- of RBOZ of MIL-STD-462 o r  an apprwed BllI .teat plaa. 

. . 

3.2.2 Radiated suiceptibility. Group I, Ctaup 11, and &oup fI1 it- required by 2.4 t o  
m e t  tlrie requirement sha l l  not ezhibit any aalftmctioa, degr&latton of perforulrce, or  Aviation 
fron specif ied indications, beyoad the t o l e r a n c ~  indicated i n  tba i n d i v i b l  specif ieatians, 
wheu subjected t o  the  following rqdiated E - f i d &  io .the frequency range of 2 tins to  10 GBz: 

Above 30 M E z ,  the requirement s h d l  be kt for  both horizontally and vertically polarized waves; 
{ircular polarized vaves are also acceptable. The radiated suseeptibllity lialt sha l l  be met by 
!tilizing the procedures of BS03 of KIL-STD-462 o r  an apprwed BllI t w t  plan. 
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TABLE 8-1. GROUPINGS OF CLASS CI VEHICLES AND EQUIPMENT 

1 Crash rescue trucks I Wveeled vcl~lcles,  tact ical  

Armored and track vehicles I 
Off - the-road 'cargo carr icrs 

Armored personnel carr iers 

I Assault and l andi ng c ra f t  

Amphibious vehicles 

Patrol b0at.s 

Gun motor carr iages 

Railway maintenance-of-way 
equ i pmen t 

I Storm boats 

I Heaters, gas01 ins 

Rep1 ace~nent engines for all  
of the above 

. . GROUP 11 

, . Hotorc yc l es 

' Harbor tugs 

. Fork-l if t trucks 

Outboard motors 

Floodlight t r a i l e r s  

Cargo load l n g  and handling equipment 

~ngine-driven a i r  conditioners 

Maintenance and service trucks/vans 

Earth augers 

Genera l purpose and construct ion 
equipment ( i  .e., cranes, bulldozers, 
heaters (gasoline and water), ditch 
diggers, a i r  compressors, cement 
loaders, concrete mixer, pumps, 
blowers, et'c. 

Replacement engines for a l l  of the 
above 

GROUP 113: 

Sedatrs 

Stiff cars 

Delivery trucks 

Moving vans 

hbu1  ances 

Cargo trucks 

Fire trucks 

.Other similar administrative 
vellicles wh~ch a re  basical ly 
civi l i an in nature 
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Part 9. Engine Generatom and Aueoeiated Components., 
Unintarruptlble Pover Sate (UPS), end Mobile Electric 
Parer (HBP) Kquipment Supplying Pawr To or Uaed i n  
Critical Arom (Closa C2) 
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Part 9 

Paragraph I.  

ILEqa1-s 
Clara C2 it- with porrsr output ratiqga ( 240 
kilovolt mpersr (kVA) 
C h r  C2 items with power output rating6 > 240 kVA 
Bwaa germratore wlth electronic circuitry 

UlDM 
-4 .pplicability 
rmO4 l i d t n  
Conducted drr ionu  
Badiatad emiraiom 
Radiated rurceptibility 

FIGURBS 

9-1 L i m i t  for UW04 conducted cniaaionm 
9-2 L i m i t  for LIMO4 radiated eaiaaionr 
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par t  of WILSTD-461 aupplerentq Part  1 of t h i s  a tandad b y d s f i n i q . d a s l a  and 
~ w e p t i b i l f t y  r e q u i r e m a  a d  limits for.engine g+&tora a d  rfsociated CoIpoaqntm, 
tmlnterroptibla potrar beta (UPS) , a d  +bile e l ec t r i c  pomr . (W) quiplant aspplylog potFar 
t o  o r  wed i n  criticd areas (clasa.C2).. 

The f o l l o d n g  r a q u l m n t s .  apply f o r  d a r n  C2 . items. . 

2.1 Claaa C2 i t e a r  d t h  power oirtput.ratiaga </ 240 Ulovol t  amname (~vA).  A 1 1  chiao 

CZ item with power output ratiaga 5 240 kVA a l u l l  wet tbe corducted and radiated d s s i o n  
reauiremaats of U W  (with the radiated emIraion requiremeats applicable a t  a dfatanca of 
1 Peter). 

2.2 claea c2 it- with power outpi~t  ratingm > 240 kVA. A l l  c b a s  C2 iceme with 
power output rat ings > 2 4 0 W h s h a l l  l reat , the radiated emteaion r equ i r e sn t a  of rmO4 ( a t  a 
'dlatanca of 1 m t e r ) ,  when sped f i ad  by the C o d  or  agency concemcd. 

2.3 Engine generators with electronic circuitrjl .  Engine geaeratora gploylng  e lec t ronic  
'c ircuitry f o r  iegulation o r  control, o r  aeta with aapl i f te rs  f o r  electr&cally control l ing 
regulation, tempexature, freqwnw, atabil$ty, and so forth, aha11 met the radiated s u s c e p  
t f b i l i t y  requirement of UkXl4, i n  addition t o  the appUcable requiramaata i n  2.1, a d  2.2. 

3.1 IllPM a ~ ~ l i c a b i l i t y .  UHO4 appll? t o  e n g i ~  genaratora and reqociated eoipo'mnta, 
UPS, and HBP equipment supplying powar'to o r  wed i n  c r i t i c a l  arena. 

3.2.1 Conducted e d $ s i ~ .  Broadband eLectromagnetic e d a a i o w -  .h. lL not appear on the  
pawer lead. i n  excwa of t he  levele ahovn'on Figure 9-1. The brohdband conducted edaaiona 
llrit aha l l  not k exceaded over the frequency range .of .01S to.50 MEs, rrhea manured uslag 
the approprfate procedure of Ht~-ST&462 or  an approved : ENI t e a t  plan. . . 

. . . . 
3.2.2 h a t e d  . d a s i o ~ .  Broadband electr-atic. e d a a i o t ~ ~  s h a l l  not be 'radiated 

i n  axceaa of the l e a  shorn on Figute'9-2 a t  t lCrequi red  tent  distcmce. Above 30 Mlk, 
the L i d t  shall be m e t  f o r  both h6rizontally and m i t i c a l l y  polartred waves. The broadbard 
radiated edeaiocu limit aha l l  not bk exceeded'uhen'.saeured tming the procadutea of RE02 
of lKI~SfD-462 o r  an apprhed BICL: teat!  plan.. 

3.2.3 Radiated s w c e ~ t i b i l l t y .  &gi+ genrratora required by 2.3 t o  meet t h L  
requirement aha l l  not exhibit any ' m l f u i ~ c t ~ o n ,  degradation of parformaaca,-.or deviation Prom 
.epecified ladieatlone, bayond the. tolerani& indicated la the individual equipmant eped f i -  
cation, when aub jec td  t o  the  klLov+g: radiated B-fields in tha frequency rang0 of  2 lltlr 
t o  10 GUS, u t i l i a ing  the  proceduraa of.;RS03 of llItrSm-462 o r  an approved BIT t e a t  pun . ,  

I . .  . . . 

Above 30 ME=, th r o q o i r w n t  e h l l  bn 'et fo? both h6rizoqtally .nd ver t ica l ly  polarized 
waves; c i rcular  polarized wavw ore a l so  acceptable. . 
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Part 10. Cqrrc ia l  Electrical a d  
Blectroncbani~l  Equiplent ( C h 8  C3) 
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Part 10 

SCOPE 

REQUIREMENTS 
Group I 
Croup I i t e m  with electronic ~ 8 t l L n g  and 
control c i rcu i tq  
Group I iteur wed in aon-critied areas 
Croup I1 
Group I11 

w5 
WHO5 applicability 
uno5 limits 
C d u c t e d  d a a i o m  
Rdiated e m i r s ~ w  
Radiated owceptibili ty 

TABLE 

10-1 Groupiaga of class C3 equipment 

10-1 lirit for OW5 conducted erLlr io~  
10-2 L i d t  for t W 5  r d h t e d  crluions 
10-3 Wt tor OW5 narrowband emireions 
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Tbim part  of UTL-STD-461 eupplementr Part. 1, 5. and 6 of the  r t rndard by defining emirrion 
requiremonte and l i d t r  f o r  c a r r c i a l  e l e c t r i c a l  and electromechanical equipment and r u b y e t e u .  

The foll&n# r e q u i r a r n t e  apply f o r  tho g r o u p  of comuercial e l e c t r i c a l  aad electromechadcal  
equipment defined i n  Table lbI. 

2.1 Croup I. Except ae noted i n  2.1.1 , a l l  Group I item s h a l l  meet t h e  conducted and 
radiated emiarion requirenmnta of UL105. Except f o r  portable e l e c t r i c  tool., Group I equipmnt 
intended f o r  uee aboard r h i p r  rball meet t h e  appl icable  require-ntr of e t t h e r  P a r t  5 o r  P a r t  6 
of  t h i a  document. 

2.1.1 .Group I it- wlth e l e c t r o n i c  ranring and cont ro l  c i r c u i t q . ,  Commercial e l e c t r i c a l  
and electromchanical  equiprent and a u b n y r t w  u t i l i z i n g  e l e c t r o a i c  r e a i r y  awl cdsrtrol c i r c u i t r y  
~ h r l l .  ahan required by tho  CaaPand o r  agency concerned, m e t  t h e  radiated ~ w c e p t i b i l i t y  require- 
-t .of. -5, l n  addi t ion t o  t h e  .appl icable  requtrementa i n  2.1. 

2.1.2 Group I i t e m  ured i n  nou-cr i t i ca l  arear. Group I item# procured f o r  ure  r o l e l y  i n  
non-cr i t ical  arena a r e  exempt from'the e d r a i o n  and r u e c e p t i b i l i t y  r e q u l r m n t r  of t h i e  rtandard. 

2.2 Group 11. Group 11 it- are exempt Prom t h e  d e r i o n  requiremanta of t h i a  r taadard 
u n l m r  otherwire rpecif ied by t h e  Command o r  agcacy concerned. Ilouever, the re  equipment a h a l l  
dimplay a L a k l  o r  s ign with t h e  f o l l o v i ~  wording: 

DO NO1 OPBRkTII WITHIN 30 mRS (LOO WBT) OF BLBCPKONIC 
EQUIPkBUT OR SUBSYmBnS OR ASSOCIATED ANZWNA.9 

2.3 Croup 111. Croup I11 iterr a r a  exampler of e l e c t r i c a l  and electrorechanical  equ ipwnt  
which a r e  w u a l l y  i n t e r f e r w c e  f r e e  and f o r  which wr i t t en  approval t o  forego emiarion t u r t i a g  
m y  be obtained when procured o r  ind iv idua l ' equ ipsn t .  As a memr of eatabl tabing whether a n  
equipaent w i l l  require  L u t i n g ,  t h e  equipment arnufacturer  aha11 forward t o  t h e  Command or 'agency 
c o n c o r d  a complete e l e c t r i c a l  descr ip t ion  of the equipment and t h e  j u r c i f i c a t i o n  to . fo rego  
tur t ing.  Wrttten approval .to' forago t e a t i a g  mu8t k obtained from t h e  Coaand o r  agency concerned 
end rhall ba rcquelted a# e a r l y  i n  the  procurevlnt cycle  r e  poarible. 

3.1 UWS applicabi l i ty .  111105 appliee t o  a11 Group I cooaarcial  e l e c t r i c a l  and electro-  
mechanical eqdpnent  procured f o r  use i n  c r i t i c a l  areae. 

3.2.1 Cmducted e d e e i a r u .  ~ i o d b a n d  electromagnetic ar ieeione elm11 not appear on t h e  
power lea& .in the  frequency range o f ,  50 kHs t o  50 lOts i n  e rcer r .oL the leve l8  shorn on Figure 
10-1. The broadband conducted e d a a i o ~  lidt shall not be exceeded over t h e  frequency range of 
.05 t o  50  )Ms when measured wing t h e  CB procedure of  MftSTD462 o r  an approved Blll t e a t  plan. 

'3.2.2 Radiated emfaaionr. B r d b a n d  aid narrowband e l e c t r o a q p e t i c  er iaeionr  a h a l l  not be 
rad ia ted  i n  t h e  frequency range of 150 kB. t o  400 lPls i n  a x c u r  of t b e  appl icable  l i m i t  curver 
r h w n  on t fgurer  10-2 and 10-3 reepectively, *en neaeured a t  t h e  required t u r t  d ie tance  u 
apecif ied i n  EIIL-9-62. The broadband and lurrwband radiated eaiar iona l i m i t  e h a l l  bd r t  
u t i l i z i n 8  t h e  procedures of BBO2 of MIIrSTD-462 o r  an approved 1W t m t  plan. 

3.2.3 Radiated eueceptibility.,  Group 1 i t e m  required by 2.1.1 ' to meet t b i r  requirement 
aha11 not exh ib i t  any n l f u n c t i o n ,  dagradation of perforrince. o r  deviat ion f r c a  apec i f ied  
indicat ioor .  beyond thd: toleranccr  ind ica ted  i n  the  ind iv idua l  epec i f ica t ioa ,  rhea rubjacted t o  
the  following radiated E-fialda i n  t h e  frequency range of .15 lIRr t o  400 @ax 

Frequency itange 

. IS  t o  400 m 

Above 30 ~lils, t h e  requirement r b a l l  be m e t  f o r  both horizontal ly  and v e r t i c a l l y  polarfrcd waver; 
c i r c u l a r  polarized wavee a r e  a l s o  acceptable. The radiated r u e c e p t i b i l i t y  lidt r h a l l  be m t  by 
u t i l l t i a g  t h e  proceduras of RS03 of Wn-Sm-462 o r  an approved BHI t e a t  plan. 
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TABLE 10-1. GROUPINGS OF CLASSCS EQUIPMENTS 
GROUP I: 

Portable e l e c t r i c  tools ,  both double insulated 
and metal case,.such a s  sabre save, d r l l l a ,  
impact wrenches, r i v e t  guns, nut dr ivers  a d  
so forth. 

.Machine and semt-portable tools ,  
such as la thes ,  r ing  grinderr ,  
welders ,' a tamping presses a d  
so forth. 

Repair and maintenance shop equipment 11 Arc welders 

~ a c i l i t i e s  equipment ins ta l led  in  b u i l k u g s  
o r  a t  s i t e s  such a s  air  conditioners, generators, 
elevators, exhaust fans 

Reperforators 

Projectors and f l a s h  uni t s  

Heaters (all types) 

Lithographic and photoprocessing equipment 

Battery chargers 

Fixed garrison type ki tchen and c o d s s a r y  
equipmnts . . 

Off ice equipment 

Vending machines 

Laundry and d m  cleaning equipments 

Engine' generators used fo r  
construction o r  shop support 

' GROUP XI1 

Inherently interference-free 
items, such' as; 

Antennas, passive I 
con t ro l l e r ,  motor manual 
(except those using e lec t ronic  
components) 

Cubicle, power 

Dis t r ibut ion  Network , passive 
V) 

Incandescent Lighting Fixture 

Main Line Switch 

Hotor, induction. 

Panel, welding 

Regulator, passive element l i n e  

s t a r t e r ,  &tor ,  msnuaa I 
SwLtchboard , power 1 
Transformer used below ea tura t ion  
l e v e l  I 
Voltme t e r  
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