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MIL-STD-461C
FOREWORD

This standard is established ta:

(a) Ensute that interference control is considared and Iincorporated into the
deaign of equipnment and subsystems; and

{b) Provide a baslse for evaluating the electromagnetic characteristica of
" equipment aud subsystems, as well as for inputs to analyses of the
electromagnetic compatibility and effectiveneas of gystems in a complex
electromagnet {c environment, '
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L.  Scope

l.1 Purpose. This standard establishes the documentation and deaign requiremants for
the coantrol of the electromagnetic amission and susceptibility characteristics of electronic,
electrical, and electromechanical equipment and subaystems (as dafloed herein) designed or
procured for use by activities and agencles of the Departaent of Defense. Such equipment

and. subsystems may be used independently or as an integral part of other subsyetems or
aystems.

1.2 Application, The requirements of thias standerd are applicable to the extent
specified in the individual equipment or subsystem apecification, contract or order, The
applicabllity of the emisaion and susceptibility requirements are dependent uspon the type of
equipment or subsystem and its mission and intended installation. When engineering analyases
on equipment or subsysteme being procured for use in specific systems or platforms reveal
that the requirements in thia standard are not adequate For that procurement, they may be
tallored by the procuring activity and fncorporated into the request-for-proposal, specifi~
cation, countract or order. In cases where a system or integrating coatractor ig required
to prepare a detalled equipment or subsystenm apecification containing requirements for
elsctromagnetic compatibilicy (EMC),.including electromsgnetic Lnterference (EMI), electro-—
wagnatic pulae (EMP), electromagnetic (EM) radlatton hazards, and soc forth, the requirements
of this standard shall be tallored as needed to achleve ovarall required gystem or platform
performance. For equipment and subsystems in fessibility or advanced development stages
of the acquisition process, this standard shall be used as a guide in formulating the
appropriate requirements. Those requirements shell be enumerated in the individual equip-
rent development or purchase description.

1.3 Unita. Symbols, unite, and physical constants used in thig etandard ace in
accordance with the International Syastem of Units (ST), as described in MIL-STD-463.

1.4 ‘Emission and susceptibility designationa. The emission and aueceptibtlity
requiremants in this standard and corresponding test methods of MIL-STD-462 are designated
in accordance with an alpha-numeric coding aystem where:

C = Conducted
R = Radiated
E = Emiseion
8 = Susceptibility
UM = Unique requirement(s) intended for a miscellaneous,
genaral-purpose equipment or subsystem

2. RBPFERENCBD DOCUMENTS

2.1 Government documents.

2,1.1 Specifications, standards, and handbooks. Unless otherwise aspecified, the
following apecifications, standards, and handbooks of the issue 1listed in that iesue of the

Departwent of Defense Index of Specifications and Standarde (DoDISS) apeciffed in the
solicfitation form a part of this standard to the axtent apecified herein.

SPECIFLCATIONS
MILITARY
MIL~8~6051 Blectromagnetic Cowpatibility Requirements, Syeteas
STANDARDS
MILITARY
MIL-STD-285 Atteauation Meagurements . For Enclosure, EM Shielding,
" Por Electronic Teat Purposes, Method Of
MIL-STD-462 Electromagnetic Emission And Susceptibility, Test
Methods For
MIL-STD-463 " Definitions And Syatem Of Units, Electromagnetic

Interference And Electromagnetic Compatibility
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MIL~STD—480 Configuration Control - Engineeringjchanges; Deviations
And Waivers

MIL-8TD-704 Alreraft Blectric Power Characterlscics

MIL-§TD-1377 'Effectiveness Of Cable, Counector 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) Flelds; General Requirements For

HIL-STD-1512 Electro~explosive Subsystems, Electrically Initiated,
(USAF) .Test Methods And Design Reguirements

MIL-8TD-1541 Electromagnetic Compatibility Requirements For Space
(USAF) Systems

MIL-STD-1542 Electromagnetic Compatibility (EMC) And Grouading
(USAF) Requirements Por Space Systen Facilitias

NATO STANAGS
NAT-STD-3516 EMC Test Methods For Aerospace Electrical and
Electronic Equipment
HAT-STD-3614 'RMC Of Installed Bquipment In Afrcraft
NAT-3TD-3659 Bonding And -In-Flight Lightning
* HANDBOOKS
MILITARY
MIL-RDBR-235 Electromagnetic {Radiated) Envirooment Considerations

MIL-HDBE-237

MIL~HDBK-241

MIL-GDEK~253

MIL-STD-461C

For Design And Procurement Of Electrieal aund Electronic

Equipment

_ Electromagnetic Compatibility Management Guide For

Platforma, Systems And Equipmeat
Design Guide For EMI Reduction In Power Supplies

Guidance For The Design And Test Of Systems Protected
Against The Effecta Of Electromagnetic Energy

2.1,2 Other Government documents, drawings, and publications. The foliowing other

Government documents, drawings, and publications form a part of this atandard to the extent

gpecified herein.

PUBLIGATIONS

AIR FORCE SYSTEMS COMMAND (AFSC)

AFSC DH 1-4 Ar Force Systems Command Design Handbook, EMC
AFSC DH 2-5 Alr Force Systems Command Design Handbook, Armament
AFSC DH 2-7 Atr Force Systems Command Design Handbook, System

Survivability .

US ARMY AMC MATERIEL READINESS SUPPORT ACTIVITY
AMC Pamphlet 706-235 Hardening ﬁeapon Systems Againgt RF EBnergy

" AMC Pamphlet 706-410 Engineering Design Handbook, EMC

1-2
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SPACE AND NAVAL WARFARE SYSTEMS COMMAND (9PAWAR)

NAVELEX 0101, 106 Naval Shore Electronics Criteria, EMC/EMR Hazarda
NAVAL SEA SYSTEMS COMMAND (NAVSEA)

NAVSEA OD 30393 Dealgn Principles Aad Practices For Controlitng
Hazards Of Blectromagnetic Radlation To Ordnance

(Copies of aspecifications, standards, handbooks, druwings, and pubiications reguired
by contractors in connectfon with spacLEic acquisttion functfond should be ohtained from
the contracting activity or es directed by the coatracting officer.)

2.2 other publications. The followlng document(s) form a part of this standacd to the
extent gpecified herein. Unlesa otherwise specified, the issuas of the documents which ara
LoD adopted shall be those listed in the {ssue of the DoDISS spectffed fn the solicitation.

The 1egues of documents which have not beeun adopted shall ba those in afFfect on the date of
the cited DoDISS.

SOCIETY OF AUTOMOTIVE ENCINEERS (SAR)

SAB J551 Measuremant {Jf Electromagnetiec Radiation From Motor

: Vehicles

SAE AIR 1423 +Electromagnetic Compatibility On Gas Turbine Engines
For Alrcraft Propulsion

SAR AIR 1425 Methods Of Achieving Blectromagnetic Compatibility Of
Gas Turbine Engines Accessorles, For Self-Propelled
VYehicles ’

{Application for coples should be addressed to tha Soclety of Autnmotive Engineers, Inc.,
400 Commonwealth Drive, Warrendale, PA 15096.)

(Nongovernment standards are generally available for refersoce from Iibraries. Thay are
aleo distributed among nongovernment standards bodlee and using Federal agenciea.)

2,3 order of precedeace. In the event of a conflfict between the text of this standard
aud the references cited hereln, the text of this standard shall take precedence.

3. DEFINITIONS

The terms used in this standard are defined in MIL-5TD-463. In addition, the followlns
definitions are applicable for the purpose of this standard:

3.1 (Critical area. A location on a platform or iastallation codtaining equipment or
subasystems which, if malfuactioning due to unwanted alectromagnetic energy, could degrade the
overall syatem performance and result in failure oc abotrtion of a primary miseion. All
locations on a submarine and eurface ship are considered critical areas.

3.2 Eguipment. Any electrical, electronic, or electromechanical device, or collaction
of items, {ntended Lo operate as an individual vait and perform a singular function. As used
hereln equipment imclude, but are not limited to, the following: cecelivers, tranenitters,
trensceivers, transponders, powar supplies, electrical offite machines, hand tools, procassors,
test apparatus and instruuments, and material handling equipment. .

3.3 Ianterconunecting leads. Control acd signal lines which interface with equipmeat or
subsystems not being supplied under the same contract. Control leads use AC or DC power for
control of such devices ss relays, solenolds, valves, wachinery conttol séneors, and synchros;
whereas signal leads seond or receive such afgnals as clock, IF, audio, digital, and RPF.

3.4 Non—critical area. A location _in a ground installation where EMI will not rvesult in
fatlure or abortion of a mission or degradation of the overall system percformance. Bxamples
of areas which may be considered non-critical are office buildings, recresatfonal aresds,
laundry areas, food servicing areas, drafting xoowms, and woodworking shops.

3.5 Sheltered subsystem. Equipwent or components designed spacififcally for inetallation
in standard military shelters, which comply with MIL-SID-285 and which are not intended to
meet the natural environmenta, auch as humidity, temparature, and so forth.
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) 3.6 Subsystem, For the purpose of this standard, the definition in 3.6a or 3.6b ghall
e coneldered as a subsystem. Ia either cagse, the devices or equipment may be physically

sep:rated when in operation and will be installed in fixed or mobile stations,. vehicles, or
systens.

&, A collection of davices or equipnent designed and integrated to function ag a
_single eotry, but wherein any device or equipment is not required to funetion
as an_individual equipment, as defined in:3.2.

b, A-collectlon of equipment and subaystemg, as defined in 3.6a, designed-and
integrated to function as a major subdivision of a system and to perform an
operational function, or Functious, tharein. -

3.7 System. A composite of equipment, subsystems, skills, and techalques capable of
performing or supporting an operational role. A complete' system facludes related facilities,
equipment, subsystems, materials, services, and personnel required for 4te operatlon to the
degree that it can be considered self-sufficient within its aperational or support environmant.
(EMC requirements for eystemg are not included in this standard, but rather in euch documents
ag MIL-E~6051, MIL-STD~1541, and MIL-STD-1542,) ' '

3.8 Tailoring., The process by which the requicements of this standard are adapted (that
ie, modified, deleted, or supplemented) to the peculiarities, characteristics, or operational
requirements of the materfal in an individual equlpgent ot subsystem gpecification. The
tallering process does not constitute a waiver or deviation. The latter terms are defined Ln
MIL-$TD-480. o - *

-3.9 Telecommunicatlons equipment. Any equipment which transmits, emits, or receives
gigne, signals, writing, images, sounds, or information of any nature by wire, radio, viasual,

or other electromagnetic means.

4. GENERAL REQUIREMENTS

Electronle, electrical, and electromechanicel equipment and subsystems shall comply with
the applicable vequirements in 4.l through 4.9. These requiremente are in addition to the
applicable emission and susceptibility requirements. and Iimits defined fn other portions of
this standard. - ’ C

4,1. Joint procurements.. Equipment ov subsystems procured by one DoD activity for multi=
agency use shall comply with the requiremeats of the user agencles. .

4.2 HNorth Atlantic Treaty Organlzation (NATO) procurements. Equipment oy subsystems
procured by a ToD activity f{n support of NATO ghall comply with the applicable requirements
of this standard and any applicable NATQ sctandardization agreement (STANAG), such as NAT-STDa
=3516, -3614, and. =3659. The NATO STANAGs ‘are uot to bhe waived, deviated from, or tatflored
unless specific authority has been granted by the procuring activity.

4.3 Design requirements. - Equipment and eubsystems shall be designed in accordance with
the criteria and guidance contailned in the folliowing documents, as applicable: MIL-HDBK-235,
HIL-HDBK-237, MIL-HDBK-~241, MIL-HDBR-253, APSC DM l-4, AFSC DH 2-5 and AFSC DH 2-7, AMC
Pamphlets 706-235 and 706~410, and NAVELEX 0101, 106, E

4.3.1 Filtering (Nevy only). The use of line-to~ground filters for EMI control shall be
minimized. Such filters establish low fmpedance paths for structure (common-mode) currents
through the ground plane and.can be a major cause of interference in systems, platforus, or
installations because the currents can couple into other equipment using the same ground
plane. 1f such a filter wust be employed, the total line-to-ground capacitaunca shall not
exceed 0.1 microfarads (P¥) for 60 hertz (Hz) equipment ot (.02 uF for 400 Hz equipment. The
filtering employed shall be fully degcribed in the equipment or subsystem technical manual,
as well ag the EMI Test Report. The procuring activity shall determine the applicability of
this requirement for clasg Al equipment aud subsystems.

4,3.2 Equipment or subsystems employing electro—explosive devices (EEDs). When EEDs are
emploved in, or are an integral part of, eguipment or subsystems required to meet the require-—
ments of this standard, the EED and assoclated wiriag shall meet the requirements in 4.3.2.1,
4.3.2.2, or 4.3.2.3, as applicable. " . N . .

4.3.2.1 AitrEorce procurements. AFSC DH 2-5 shall be used as a design guide, and
compliance with MIL-S§TD-1512 shall be accomplished. °
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4.3.2.2 Navy procurements. Compliance with MIL-8TD-1385 shall ba acconplished, and
0D 30393 shall be used as a design guide 1n implenenting the principles outlined in MIL-
8TD-1385. 1In addition, MIL-STD-1377 shall ba ueed to determine the effectivenaas of cahle,
comector, and weapon enclosure shielding and filtering. For air weapous, ell circuits ghall
be igolated from the equipment or subsyetem case, and tha case bonded to the alrframe.

4.3.2.3 Army procurements. The requirements of 4.3.2.1 and 4,3.2.2 shall be used as
gpecified in the procurement docunmentation.

4.4 Self-compatibility. The operational performance of an equipment or subsystem ghall
not be degraded, nor shall it malfunction when all of the units or devieces in the equipment
or subsyatem are operating together at their deasigned lavela of efficiency or their nowinal
design capability.

4.5 Commercisl off-the-shelf equipment.

4.5.1 ‘Used in equipment or subsystems.

4.5.1.1 gSelected by contractor. When it is demonstrated by the contractor that a
conmercinl item gelected by the contractor is rasponaible for an equipment or subaysten
failing to meet ite contractual EMI requirements, either the commerclal item ghall be mod{fied
ot replaced or Interference suppresslon measures shall be cmployed, so that the equipmeat or
subsystem can geet 1ta coatractual FMI requirements.

4.5.1.2 Specified by procuring activity. When {t is demonstrated by the coatracter
that a commercial itea specified by the proecuring activity for use in an equipment or sub-—
eysten is responsible for failure of the equipment or subsyatem to meet ite contractual EMI
requirements, the data indicating euch fallura shall be included in the EMI Test Report. No
nodification nor replacement shall be made unless suthorized by the procuriag activity.

4.5.2 Used as an individual equipment. Commercial equipment without aany previcus EMI
certification ehall meet the appliceble requirements ian Parts 2 through 10 of this standard.

4.6 Government furnished equipment (GFE)}. When it is demonstrated by the contractoc
that a GFE is responeible For failure of an equipment or subsystem to meet ite coutractual
EMI requirements, the data indicatiog euch failure, along with descriptions of poasaible
modifications to the GPR, shall be included ia the EMI Test Report. No modification shall bde
made unless guthorized by the procuring activity.

4.7 Short-duration emissions. Radisted and conducted transient em{saiona, resulting
from automatle cyecling of electronic ot electrical swltching clrculitry and manually controlled
operational mode switching functions required for normal operation of the equipment or sub—
syatem, shall meet all applicable requirements of this standard.

4,8 Procuremente of equipment or subsyetems having met othar EMI requiremsnts.
Procurenents of production—-type equipment and subsysteme electrically and sechanically
identical to those previously procured by activities of DoD or other Federal agencles, or
their contractors, shall meet the EMI requirements and assoclated limits, as applicable in
the earlier procurement, unless otherwise specffied by the Command or agency concerned.
For Navy procuremeats, production-type equipment shall be tested to all the applicable
linmits of this standard, but shall meet the EMI requiremants and assoclated limits as
applicable io the earlier procurement, unlesas otherwise specified by the Command or agency
concerned. All data shall be provided ia the EMI Teat Report.

4,9 Testing requirements. The teeting requirewents and procedurea of MIL-STD-462, as
implemented by a Govarnment approved EMI Tegt Plan (See 6.2), shall be used to determine
compliance with the appliceble emission and susceptibility requirewments of Section 5 and
Parte 2 through 10 of this standard., When performing susceptibility testing, the thresholds
of susceptibility shall be datermined and reported in the EMI Test Report, whether below
the contractual BEMI requirement or ahove, within the maximum capability of the test equiprent
vsed. Data gathered as a result of performing tests in ona electromagnetic diacipline may be
sufftcient to satisfy requirements in another. Therafore, to avoid unnecessary duplication,
a single test program ahould be established with similar teats conducted concurrently
whenever poseible. Equipmeat that are intended to be operated as a subsystem shall be
tested, as such, to the applicable emission and susceptibility requiremants and limite
whenever practical. Formal testing is not to commence without approval of the test placn
by the Command or agency concerned,
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5.  EMISSION AND SUSCEPTIBILITY REQUIREMENTS AND LIMITS

5.1 General. Table 1~ 1s a 1ist of emissfon and susceptibility requirements established
by this atandard. Gemeral test procedures for these requirements are contained in MIL-STD-462.
All results of tests performed to demonstrate compliance wirh these requirements are to be
documented in the EMI Test Report (See 6.2) and forwarded to the Command or ageney concerned
for evaluation prior to acceptance of the equipment or subsystem. Deslgn procedures and tech-—
oiques for the control of EMI shall be described in the EMI Control Plan (See 6.2). Approval
of deaign procedures and techniques described in the EMI Control Plan does not ralieve the
supplier of.the responsibility of meeting the contractual emission, susceptibility, and design
vequirements. The test report shall be required by the contract and is to be forwarded to the
Command or agency councerned-for. evaluation prior to acceptance of the equipment or gubsystem.

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

6. NOTES

6.1 Intended use. This standard i{s inteaded for use in the acquisition cycle of equip-
ment and subsystems to specify the electromagnetic emissfion and susceptibility requitements
for the control of EMI.

6+2 Data requirepents ligt.and croes reference. When this standard is used in an

acquisition which inecorporates a DD Form 1423, Contract Data Requirements List (CDRL), the
data requirementg identified below shall be developed as specified by an approved Data Ltem
Description (DD Porm 1664) and delivered im accordance with the approved CDEL incorporated
into the contract. Whea 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 coatractor
in accprdance with the contract or purchase order requirements. Delliverable data required
by this standard is cited in the following subparagraphs.

applicable Para. Data requirement Applicable DID
5.1 Electromagnetic Interference Control FPlan DI-EMCS~B0199
4.9 Electromagnetic Interference Test Plan DI-EMCS-80201
5.1 Electromagnetic Interference Test Report DI-EMCS-80200

(Data item descriptions related to this standard, and {dentified in section 6§ will be approved
and listed as such in DoD 5000.19-L., Vol. IT, AMSDL. Copfes of data {tem descriptions required
by the coutractors in comnection with specific acquisition functions should be obtained from

the Naval Publications and Forms Ceanter or as directed by the contracting officer.)

6.3 Subject term -(key wot&j'liating.

. EMC
EMI
EMP
.Electromagnetic compatibility
Electromagnetic emlssion
Electromagnetic interference
Electromagnetic pulse
Elactromagaetic suscaptibility
Filtera, line~to-ground capacitance
Test Limits, EME
Teat Methods, EMI

6.4  International standardization agreements. Certain provisions of thls 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 whlch
will modify the internationsl agreement concerned, the preparing activity will take
appropriate action through international standardization channels, ineluding ‘departmental
standardization offices to change the agraement or make other approprlate accommodation.

6.5 Changes from previous issue. Asterisks or vertical 1ines are not used in this
revision to identify changes with respect to ths previous issue due to the extenslveness
of the changes.
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TABLE lF;. EMISSION AND SUSCEPTIBILITY REQUIREMENTS.

Requirement ) Deacription

CEO1 Conducted Emfissions, Power and interconnecting Leads,
Low Frequancy (up to 15 kHz)

CR03 Conducted Emissions, Power and Interconaecting Leada,

.. 0,015 to 30 MHz.

CEC6 . Conducted Emissions, Antenna Tetminals IO kHz to 26 GHz

CRO7 Conducted Emissions, Power Lends, Spikes, Time Dowmain

€501 Conducted Suaceptibility, Power Leads,- 30 Hz to_ 30 kHz

cs02 Conducted Susceptibility, Power and Intercennecting Control
leads, (.05 to 400 MHz

Cs03 Intermodulation, 15 kHz to 10 GHz

C504 _Rejection of Undesired Sigrals, 30 Hz to 20 GHz

[H:{103 Cross-modulation, 30 Hz to 20 GHz

" (506 Conducted Sudceptibility, Spikes, Power Leads

c307 Conducted Suscaptibility, Squelch Circuits

€809 Conducted Susceptibility, Scruc:ure (Common Mode) Curreat,
60 Hz to 100 kHz ’

Ccsl0 Conducted Susceptibillcy, Damped Sinusoidal Trameients,
Pins aad Terminsls, 10 kHz to 100 MHz

CSL1 Conducted Suuceptibtlity, Danmped Slnuenidal Tranaienta,

Cables, 10 kHz to 100 MMz

REO1 nadtaced Emissions, Maganetic Fleld, 0.03 to 50 kHz

REO2 Radiated Bulssions, Rlectric Field, 14 kHz to 10 GHz

REQ3 Radiated Beissions, Spurious and Harmonics, Rndiated “fechnique

R301 Radiated Susceptibility, Magnetic Field, 0.03 to 50 kHz

RS02 Radfated Susceptibility, Magmetlc and Blectric Fields,
Spikea and Power Frequenclies

RSO3 Radlated Susceptibility, Eleetric Field, 14 kHz to 40 GHz

RS05 Radiated Susceptibility, Electromagnetic Pulse Fleld Transient

103 Radfated Emissions and Susceptibility, Tactical and Specilal
Purpose Vehicles and Engine~Driven Equipment

MOo4 Conducted Emissionas aud Radiated Emissions and Susceptibility,
Bngine Generatora aad Assoclated Componenta UPS and MEP
Equipment

OMO5 Conducted and Radiated Emiselons, Commercial Electrical and

Electromechanical Equipment
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TABLE 1-II. REQUIPMENT AND SUBSYSTEM CLASSES VS. APPLICABLE PART

OF MIL-STD-461 FOR EMISSION AND SUSCEPTIBILITY

REQUIREMENTS AND LIMITS.

Applicable
Class Description Part
A Equipment and subsystems which must operate -
compatibly when installed fn critical areas,
such as the following platforms and installationa:
Al Adreraft (fneluding assoclated ground support squipment) 2
A2 Spacecraft and launch vehicles (fncluding associated 3
ground support equipment)
A3 Ground facilities (fixed and mobile, anludtng 4
tracked and wheeled vehicles)
Ab Surface ships 5
A5 Submarines 6
B Equipment and subsystems which support the Cléss‘A 7
equipment and subsystems, but which will not be
physically located im critical ground areas.
Examples are electronic shop maintenance and test
equipment used in non—critical areas, theodolites,
navaids, and simflar equipment used {n f30lated areas.
c Miscellaneous,.general purpoge equipment and gubaysatews -
not usually assoclated with a.specific platform or
installation. Specific items in this classg are:
| Tactical and special purpose vehicles and engine—driven ]
equipment .
c2 Engine generators and associated components, 9
uninterruptible power sets (UPS) and mobile
electric power (MEP) equipment supplying power
to or used in cricical areas
c3 Commercfal electrical and electromechanical 10

equipnent

1-8



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

MIL-STD-461C

Custodians Preparing Activity:
Army -~ CR

Navy -EC
Navy - EC (Project EMC3-0112)
Alr Force ~ 11

Review Activities
Army - MI, AV
Navy - SH, 0S, AS, YD, MC, OG, TD
Aix Force - 13, 15, 17, 19, 68, 6%, 79, 99
NSA )
DCA
DoDECAC

User Activities:
Army - AT, ME, GL, CE, MD

-9/ 1-10
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1. SCOPE

This part of MIL~STD-46) supplements Part 1 of the stendard by defining
emission and susceptibility requirements and limits for equipment and
subsystems intended for use aboard sircraft (class Al), including associated
non-shipboard ground support equipment and for class A3 equipment and
subsystems procured for the Air Force,

J.1 Determining requirements

1.].]1 Air Force and Navy procurements. Table 2-1 defines categories of
class Al equipment and subsystems. Table 2-11 ghall be used to determine
the requirements applicable for equipment snd subsystems procured for Air
Force or Navy use. The table also denotes the paragraphs vhere in the
requirements and limits are defined. A "Y'" entry in the table me2ns the
requirement is applicable, and the limit shal) be met using the procedures
in MIL-STD-462 or the approved EM] Test Plan. A 'Y;" entry means the
spplicability of the requirement is limited and is specified in the appro-
priate corresponding paregraph. The limit shall be met usinp the proce-
dures in MIL-STD-462 or the approved EMI Test Plan. A "T" entry means

that the applicability of the requirement must be determined on & 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-STD-462 or the approved EMI Test Plan, Absence
of an entry means the requirerent is not applicseble.

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

Category Description
Ala Air launched missile§
Alb Fquiprent installed on aircraft (internal or externzl to
sirfrane)
Ale Aerospace ground equipment required for the checkout and

launch of the aircraft, including electronic test and
support egquipment

Ald Trainers and simulators

Ale Portable medical equipment used for aeromedical airlift

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

Alg Jer engine accessories

Alh Class A3 equipment procured for Air Force use

2-]
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TASLE 2-J1. Xaissioo snd lulcepti\iilitj fequirements for classy Al Part 2
equipwent and subsystems {Yor Air Force abnd Kavy Use). NOTICE 2 (UsaAF

15 October 198
.

D | Categories of class Al
equipment snd subsystens N Applicable -
| lequireuntWAh Alb] Alc [Ald [Ale (AYE | Alg [AlD Paragfn;;h Liwmit Curve
CED) Y, wol o 2 2-1
CEO03 Y | |1 Y y | [y (Y 3 2-2, 2-3
CEO6 LR RN | L 4
CEO7 Y |t Y |y |t | Y 5
cso1 Ty I | | |t T (Y 6 2-4
Cs02 b 4 Y Y Y T T Y Y T
€s03 Lo (T 4 8
C504 Yy [y .4 s ll 9 2-5
Cs05 LA R A B . Y, T 10
Cs06 Y |v Y | |¥Y Y |1t 11 2-6
cso '
$07 LY | Y 12
Cs09 ' 4 13 2-7
€10 r |t [t |r [t {7 |2 14 2-8
csll LR T AR 15 2-9
csl2 Y |Y Y 16 2-15, 2-16
cs13 T |y |y 17 2-17, 2-18
REO1 Yl; 18 2-10
REQ2 Yy | ¥ |[¥v | |y j¥ }|¥ 19 2-11, 2-12
REO3 T |T T T 20
RSO T T 21 2-13
RS02 Y |y | [y |y {1 Y |Y 22 2-6
RSO3 Y Y Y Y T |Y Y 23
RS05 lr- | Y |¥ 26 - | 2-14
LT IRV BT T B BT I !
RS06 Y | Y 25

1/ SEE SAE AIR 1423 AWD 1425 FOR ADDITIORAL GUIDARCE ON- TAILORING.

2/ <CATEGORY Alec AND A)f EQUIPHMENT PROCURED FOR RAVY SHIPBOARD USE
e3AaTy MEET THE APPLICABLE CLA! N PART 5 OF
181> STANDARD.
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1.1.2 Army procuremenfs. Table 2-111 shall be used to determine the specific
requirements for class Al equipment end subsystems procured for Army use.
The table also denctes the paragtaphs wherein the requirements and limits
are defined. A '" entry in the table means the requirement is applicable,
and the Jimit ahall be met using the procedures in MIL-STD-462 or the approved
EMI 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
spproved EM]1 test plan. A "T" entry means that the applicability must be
determined on & case-by-case basis and, if the requirement is to be imposed,
it must be specified in the appropriate procurement document. When required,
the 1imit shel] be met using the procedures in MIL-STD~462 or the approved
EMI Test Plan. Absence of an entry means the requirement is not applicable.
For procurements of subsystewms, such as radar, EW, surveillance, navigation,
and the like, comprised of individual equipment listed in table 2-1I1, the
appliceble emission and susceptibility requirements for the subsystem shall be
tsilored by the procuring activity based on the requirements of the individual
equipment, :

2. CEO0] (limited applicability)

2.1 CEO0]l applicability. This requirement is applicable for equipment

and subsystems installed on esircraft having an anti-subwarine warfare

(ASW) capability and for Navy equipwment and subsystems intended for use on
aircraft and having Very Low Frequency (VLF) subsystems and equipment. When
required, CEO] is applicsble only for narrowband emissions between 30 Hz and
15 kilohertz {kHz) on elernating current (AC) and direct current (DC) leads,
which obtain power frow other sourtes or provide power to other equipment or
subsystems; grounds or neutrals, which sre not grounded internally to the
subsystem or equipment being measured; and, for Army and Navy procurements,
interconnecting control leads which provide AC and DL power frow or to the
test sample. The requirement is not applicable for interconnecting signal
leads such as clock, IF, audio, firing, digital, RF, and the like, unless
otherwise specified by the Command or agency concerned,

2.2 CEO] 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
pover frequency plus 20X of the power frequency for AC power leads or 75 Hz
for DC power leads,

2.2.2 Interconnecting signal leads. 1f compliance with this requirement

is required for signal leads, limits shall developed on 8 case-by-case basis
considering the intentional transmission, its specified power level, necessary
information bandwith, and pulse rise time. Such lircits must be approved by
the Command or agency concerned.
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3, CE03

3.0 CEO3 applicability. This requirement is sppliceble 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 snd DC power from or to the test sample. The require-
ment is not applicable for interconnecting signal leads such as a clock, 1F,
audio, firing, digital, radio frequency (RF), and the like, unless otherwise
specified by the Command or agency concerned., For Army procurements, the
requ:rement ie applicable using the Line lmpedance Stsbilization Network, as
described in MIL-STD-462.

3.2 CEQ3 limits

3.2.1 AC, DC, and interconnecting control leads. Electromagoetic 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 shsll meet the requirewents of CEQ7.

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

4, CEO06 {limited applicability)

4,1 CE06 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 Epurious 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 .24 gigahertz (GHz), (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 )Jines and operating below 1.24 GHz. For cases (a) through (d) use
REO3. The frequency range of this requirement is dependent on the operating
frequency of the test sample (see MIL-STD-462). The transmitter (key-down)
pertion of this requirement is not applicable within either the test sample's
necessary bandwidth or 25 percent of the fundamental frequency.

4.2 CE06 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 1 microvole (dBu V)

b. Broadband emissions: &0 dBY V/wegahertz (MHz)

2-5
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4.2.2 Tranemitters (key-up and standbyv)

a. Narrowband emissions: 34 dBu V
b. Broadband emissions: 40 dBY V/MHz

4.2.3 Transmitters (kev-down mode). Harmonics, except the second and
third, and 8)) other spuricus emissions shall have peak powers 80 decibels
(dB) down from the power st the fundamental. The second and third harmonics
shall be suppressed by: 50 + 10 log P (where P = peak power, in watts, at
the fundamental) or 80 dB, whichever requires less suppression.

5. CEO?

5.1 CEQ0? applicability. This requirement is applicable for Air Force
and Nevy procurements for the following types of leads: AC end DC leads
which obtain power from or provide power to other equipmént or subsystems.

5.2 CEO7 limits. Conducted switching spikes of less than 50 microseconds
"in duration shall not exceed the following, as applicable:

a. AC leads: 50 percent of nominal rms voltage.
b. DC leads: 450 percent, -150 percent of nominal line voltage.

Conducted switching spikes equal to or greater than 30 zmicroseconds in
duration shall meet the transient requirements of MIL-STD-704, ‘Spike
duration is the time interval between the 50%7 zmplitude point on the.
transient leading edge and the 50% amplitude point on the transient trsiling
edge; high frequency ringing superimposed on the pulse leading or trailing
edges should be ignored.

6. €501 (lirited applicability)

6.1 €S0l applicability. This requirement is applicsble to equipment

and subsyster AC and DC power leads, including grounds and neutrals which
are not grounded internelly 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 comzand or agency concerned, if no circuit within the
equipment or syster is more sensitive than 100 millivolts (zV). For
equipment and subsystems procured solely for Army use, this requirement is
applicable for DC leads only. '

6.2 €501 lirits. The test sample shall not exhibit any malfunction,
degradation of perforwance, or deviation froc specified frow specified
indications, beyond the tolerances indicated in the individua! equipment or
subsystem specification, vhen subjected to electromagnetic energy injected
ento its power lezds equal to the values on figure 2-4., The requirement is
sl1s0 met when the power source specified in CSO0! of MIL-STD-462, adjusted to
dissipate 50 vatts in a 0.5 ohm load, cannot develop the tequired voltage at
the test sample power input terminals, and the test sample is nor susceptible
to the output of the signal source.

-6
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7. €502

7.1 €502 spplicsbility. This requirement is applicable to equipment and
subsystem AC and DC powver leads, including grounds and neutrals which are
not prounded internslly to the equipment or subsystem.

9.2 €S0 limitse. The test sample shall not exhibit any mwal function,
degradation of performance, or devistion from specified indications, beyond
the tolerances indicated in the individual equipment or subsystem specifi-
cation, when subjected to l-volt from a 50 ohm source. The test signal
shall be applied directly to the equipment input terminale, not through the
test somple's pover line cord. The requirement is also met when a l-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
cutput of the signal source.

8. €503 {limited applicability)

B.1 €503 gpplicability. This requirement is applicable to receiving
equipment and subsystems, such as receivers, RF amplifiers, transceivers,
and the like, The spplicable frequency rznge of this requirement is
dependent on the operating frequency of the test sample as specified in
MIL-STD-462.

8.2 (503 limits. The test sample shall not exhibit any intermodulation
products fromw two signals, beyond those permitted in the individual equip-
ment or subsystem specification, vhen:

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

f) 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
signsl generator #] shall not exceed }0 dBe.

b. Signal generator #2 is ser 66 dB sbove 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 10 dBm.

9. €504 (limited applicability)

9.1 CS04 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 requirerent is
dependent on the operating frequency of the test sawple, as specified ir
MIL-STD-4b2.

9.2 €S04 limits. The test saeple shall not exhibit any undesired response
when subjected to the test signal shown on figure 2-5.

ra>
i
~
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10, €505 (limited applicability)

10,1 CSO05 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.

10.2 €505 limits. The test sample shall not exhibit, due to cross
wodulation, any malfunction, degradation of performance, or deviation fror
epecified indications, beyond the tolerances indicated in the individual
“equipment .or subsystems specification, when subjected to the following from
signal penerator #2: a signal 66 dB above the level required to obtain the
standard reference output, as specified in MIL-STD-462, but not to exceed a
power output level of 10 dBm. '

1}. Cs06
11.1 CS06 applicabilitv. This requirement is applicsble 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 (€506 limits. The test sample shall not exhibit any malfunction,
degradation of performance, or deviation from specified indications, bevond
the tolerances indicated in the Individual egquipment or subsystem specifi-
cation, when the test spikes having the waveform shown on figure 2-6 are
applied to the AC and DC power input leads for a period of not less than i
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
E | and t are piven below. Each spike shall be superimposed on the
powerline voltage waveform. ) '

a. Spike {1 E

200 Volts; ; = 10 microseconds 2054
{A11 Services)

.b. Spike £2 Ey 200 Volrts; 5 = 0.15 wmicroseconds 200

(Air Force and ﬁavy)

12.° €507 (licited applicability)

12.] €S0? appiicabilitv. This requirement is applicable for receiving
equipments and subsystems which utilize squelch circuits.

12.2 CS07 lioits

12.2,1 Requirement 1. Squelch circuits shzl} not open when the output
of a 50-ohm impedence impulse generator, set at 90 dBuV/MHz, is appliec and:
matched to the input terminals of the test ssmple.
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12.2.2 Reguirement 2. The squelch circuit shall not open when two signals
8re applied at the input of the test sample. One signal shall be an unmodu-
lated RF signal at the receiver tuned frequency, whose amplitude is two-thirds
of the RF voltage used to adjust the squelch threshold, The second signsgl
shall be an impulse signal of 50 dBV/MHz. .

13. CE09 (limited applicability)

13.1 (CS09 applicabilitv. This requirement is app]icabje to Navy equipment
and subsystems that have an operating frequency range of 100 kHz or less and
Bn operating sensitivity of lyV or less, such as 0.5V,

13.2 €509 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, €510 (limited applicebility)

14,1 €510 applicebilitv. This electromagnetic pulse (EMP) 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 internally to the equipment or subrystem. 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 sircraft, the equipment will not be adequately protected against
the specified EMP.

14,2 €510 liwit. The test ssople shal)l not exhibit any permanent mwalfunc-
tion, degradation of performance, or deviation from specified indications,
beyond the tolerances and recovery times indicated in the individual equip-
ment or subsyvstem specification, after being subjected to 2 test signal
having either the waveform and common mode current level shown on figure 2-8,
as detercined in accordance with MIL-STD-462,

15, €s1]l (limited applicability)

15.1 €51) 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 airecraft, unless othervise specified by the
procuring activity, It should be noted that if the requirement is to be
installed in an intentionzlly unhardened aircraft, the equipment will not be
ajdequiately protected against the specified electromegnetic pulse {EMP),
Actval cable types, sizes and configurations subjected to the gpecified RS05
levels are exenpt froc meeting this requirement.

15.2 CS81) limit. The test sample shall not exhibit any permament melfunc-
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 & test signal having the wave-
forr shown in figure 2-9 and having 8 maximum bulk corpon mode cable current
of 10 arps, &5 determined in sccordance with MIL-STD-462.
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16. €812

16,1 €512 sapplicability. This requirement is applicable to equipment and
subsystems procured for Air Force use,

16,2 €S12 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 MRz in each interconnecting and pover cable at the peak
current level specified on figure 2-16. Additional test frequencies(partic-
ularily between 1 and 50 MHz) shall apply when required by system design con-
siderations or when required by the procuring activity. When 8 1500 volt level
is reached between any pin and its lowest impedance return the requirement of
this test shsll be considered to be mer.

17. (Cs)3

17.]1 €S13 applicability. This requirement is applicable to equipment snd
subsystem procured for Air Force use.

17.2 €S13 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, triax, eic.) of the interconnecting and power leads,
The pulse signsl shall produce the current and voltage waveform of figure
2-17 at the levels shown on figure 2-18 when applied to calibration loops.
Test frequencies shall be 10 kHz, 100 kHz, 1 MHz, 10 MHz and 100 MKz, Addi-
tional test frequencies (particvularily between | MHz and 50 MHz) shall when
required by system design considerations or vhen required by the procuring
activity.

18. REQ) (limited applicability)

16.1 REO] applicabilitv. This requirement is applicable only for equip-

ments and subsystems installed in mircraft having an ASW capability and for
Ravy equipment and subsystems intended for use on aircraft huV1ng Very Low
Frequency (VLF) equipment and subsystems. When required, REQ] is applicable for
tradiated emissions from equipments and subsvstems, cables (1nc1ud1ng control;
pulse, intermediate frequency (IF), power antennas transmission lines) and
interconnectzng wiring of the test sample. The requirement applies at the
fundamental frequencies and all spurious emissions, including harmonics, but
does not apply for radiztion from antennas.

16.2 REO)] limit, Magnetic field emissions shall not be radxated in excess
of the Tevels shown on figure 2-10.
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19.1 REQ2 applicabilitv. This requirement is applicable for rediated
emissions from equipments and subsystems, csbles (including control, pulse
1IF, power and antennss transmission lines) and interconnecting wiring of the
test ssmple; for narrowband, it.spplies 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 kXHz to ) GHz and for narrowband emigsions from 14 klz to 10 GHz.

19.2 REQ2? limits. E-field emissions ehall not be redisted in excess of
those given in 19.2.1 and 19,2,2., Above 30 MHz, the Jimits shall be met for

both horizontally and vertically polarized waves.

19.2.1 Narrowband electric field emissions. HKNarrowband E-field erissions
shall not be radisted in excess of the applicable limit curve shown on figure
2-1] st the required test distance, as specified in MIL-STD-~4612,

19.2.2 Brosdbasnd electric field emissions. Broadband E-field emissions

from all equipments and subsystems, including radizted switching transients
resultlng from (1) sutomatic cycling of electronic or electrical switching
circuitry, (2) actuztion of push-to-telk 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-STD-462,

20. REO03 (limited applicability

20,) REQ3 applicability. This requirement is applicable for transmitting
equipments and subsystems with antenna leads or those des1gned to be connected

to antennas. The frequency renge of this requirement is dependen: on the operating
frequency of the test sacple (see MIL- -STD—462), The requirement is not applicable
within either the test sample's necessary bandwidth or 5 percent of the funda-
wmentsl frequency.

20.1.1 Arpy procurements, This regquirement 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 saople exceeds 1.24 GHz; (c) the
test sample's antenna is an integral part of the transcitter and cannot be
repleced by a suitable dummy load; or {d) for equipments and subsystems vith
waveguide transuission lines and operzting below 1.24 GHz,

20.1.2 Air Force and Kavy procurements. This requirement is appliceble,
with the approval of the procuring activity, when the transmitter spurious
ezissions and harmonics cannot be determined using the procedures in CEOG.

20,2 REO3 limit. Harmonics, except the second and third, and all other
spurious emissions shall have peak powers BO db down from the power at the
fundamentsal. The second and third harmonics shall be suppressed by: 50 + 10
log P (vhere P = peak power, in watts, at the fundsmental) or BO dB whichever
requires less suppression.
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2}. RS0) (limited applicability)

21.1 RSOl epplicability. This requirement is applicable only for equip-
ments and pubsystems installed in asircraft having an ASW capability, and for
Navy equipment and subrystems intended for use on aircraft having Very Low
Frequency (VLF) equipment and subsystems. When required, RSO! is applicable
to equipments and subsystems, and their associated cablinp and connectors.

21.2 RS01 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. RSs02

22.1 RSO2 applicability. This requirement is applicable to equipment and
systems as indicated in 22.1.} and 22.1.2.

22.1.1 Part 1 - spikes. This portion of RS02 is applicable for all
Departwent of Defense {DoD) activities.

22.1.2 Part 11 - power frequency. This requirement is applicable for
equipments and subsyst2ms procured for Air Force and Navy uce.

22.2 RSO? lieits

22.2,1 Part I - spikes. The test sapple 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¢y and t¢ ) are given below:

a. Spike #1 _Ep = 200 Volts; t; = 10 microseconds 205
(A11 Services)

b. Spike #2 Eo = 200 Volts; t; = 0.15 microseconds *20%
. {Air Force and Navy)

22.2.2 Part 11 - power frequencv. The test sample shall not exhibit any
mz) function, degradation of performance, or deviation from specified indica-
tions, beyond the tolerapces indicated in the individual equipment or sub-
syster specification, when 20 amperes are applied to the test wire at the
pover frequency(ies) of the test sample.

23. RSO3

23.} RS03 epplicsbilitv. This requirement is applicable for a1l equipment
and subsystew between 14 kHz and 10 GHz, Above 10 GHz, this requirezent
applies only at all intentionally generated frequencies of known intentional
epitters on the aircraft, and for Navy procurements, the ajrcraft's host
ship, For Air Force procurements, this requirement is not applicable above
10 GHz, unless otherwise required by the procuring activity.
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23.2 ° RSD3 limits. The test sample shall not exhibit any malfunction,
degradation of performance, or deviation from specified indications beyond
the tolerances indicated in the individua)l equipment or subsystem specifi-
cation when subjected to the radisted electric fields (E) specified herein.
Above 30 MHz, the requirement shall be met for both horizontally ard verti-
cally polarized waves; circurlarly polerized waves are also acceptable.
Approprlate consideration shall be given to the operatxonal radiasted electro-
magnetic environment from both friendly and hostile emitters which an equxp-
ment or subsystem may encounter during its life cycle. Applicable portions
of MIL-KDBK~235 shell be used to determine the anticipated environment. As
s pinimum, the following levels spply. If levels substantially higher than
those given herein are specified, modifications to the procedure in MIL-5TD-
462 may be required or desirable. Such modificstions are to be described

in the EM1 Test Plan.

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

14 xHz to 2 MH:z 20, except that for Army procurements
the level is ! ¥/m

2 to 10 CHz 20

Above 10 GH:z 20

23.2,1 Air Force and Ravv equipments and subsystems installed in non-metallic
sircraft, non-metallic structures on metallic aircraft or externally mounted
on metallic aircraft. Such equipments shall not malfunction when subjected

to a radizted E-field of 200 V/m over the required frequency range.

23.2.2 Air Force flight critical equipment and subsystewms. Equipment and
gubsystems which are flight critical shall not melfunction when subjected to
& radiated E-field of 200 V/o from 14 kHz to 10 GHz.

24. RSO5 (limited appliczbility)

24.] RS05 applicability). This requirement is intended for Navy equip-
eent and subsystems and is applicable whenf both of the following conditions
exist: (a) operation of the equipment or subsyster is essential for safety
or the success of a mission and (b) the equipment or subsystem is installed
on a non-metalli¢ structure on a metallic aircraft or externally mounted on
on & metallic aircraft. This requirement is not applicable for equipment
intended solely for use on non-metallic aircraft, unless otherwise reguired
by the procuring activity. Cables that can not be tested in accordance with
MIL-STD-462 shal) meet the requirements of CS}l, and cables subjected to the
specified CS1) levels are exempt from meeting this requirement.

24,2 RSO5 Jimit. The test sawple &hall not exhibit any permanent malfunctien
degradstion of performance, or deviation from specified indications,beyond the
tolerances and recovery tiomes indicated in the individual equipment or subsvstecs
specification, after being subjected to & test signal having thewaveiorm and
amplitude shown on figure 2-14.
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25, RS06

25.) RS06 applicsbilitv. This requirement is applicable to equipment and
subsystems procured for Air Force use.

25.2 RSQ6 limits, The test sample shsll 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 radisted eletromagnetic field generated by fast
switching pulses from a relay coil. The peak~to~pesk transient voltage across
the relsy coil shsll be a minimum of 600 volts.
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Limit
B e - s s,
g
- A — W —e]
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S ) l
5|8 I |
33 | i
S 15 f !
1 !
o Lar- ! l —~
h 'o ' t

fo = Recelver tuned frequency or band center for amplifiers.

f1 = Lowest tunable frequency of receiver band In use or the lowest frequency
of smplifier passband.

f9 = Righest tunable frequency of receiver band in uee or the highest frequency
of agplifier passband.

W = Bandwidth betveen the 80 dB points of the recelver selectivity curve as defined
in the test sanple'a technical requirements or the control plan.

Limits:
1. The limit at A {s 80 dB above the fnput level required to produce the standard
reference output. (This limit shall not be used for amplifiers)
2. The 1i{mit at B shall be set a8 follows:

a. Recelvers: 0 dBa applied directly to the receiver {nput terainals.

b. Asplifiers: The linit shall be a3 specified {n the test sanple’s technical
tequirenent or control plan., If no limit 1s defined in the abave docunents,
the O dBa vplue shall be used.

FIGURE 2-5. LIMIT FOR CSO4
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| - Imax
Maximum (_:ommon Mode Current (Amps)

100.
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T"TTOR ¥ f sy

0.63 MHz

Ot K I | 0.  100.
Frequency (MHz)

nit

I @eosz, e O
IMAx i | PIN (_” z}l ouM“e SIN(2Trl?)

whars,

IpN (t) 2 common mode pi
current in amps

Ipin (1)
PIN Current

f = frequency, hertz
t = fime, seconds
Q = decqy foctor

FIGURE 2-8. LIMIT FOR CS10
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Maximum Common Mode Current (Amps)
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0.63 MH2
N Z
8 -
R =
' 01 L LAl U 1 J]luL‘__u_u.u'
O 3 1 10 100
Frequency (MH2)
_ntr
Q .
X (1) 2 1051 e SIN(2tt)
CABLE MAX
IpMmAX
5
-~ where,
ct
w s Time
a ©° Icap g (1) = common moce cable
q4 o current in omps
O
- n<: { = frequency, hertz
O

t = lime, seconds
Q = decay foctor

FIGURE 2-9. LIMIT FOR CS11
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CURRENT OR VOLTAGE

1/¢ /€ 3/t

NOTES: 1/ Waveform equation normalized: e-(ﬂft)/Q sin 2nft where:

f= test frequency (Hz)
t= time (sec)
Q= 20+5 quality factor

2/ “A" is the peak current or voltage level shown in Figure 2-18.

FIGURE 2-17. Waveform for CS13.
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Part 3. Equipment and Subsystems Installed
Aboard Spacecraft and Launch Vehicles, Including
Associated Ground Support Equipment (Class A2)
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l. 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
spacecraft aad launch vehicles (class A2), including associated ground suppoxt equipeent, and
for clau A3 equipment and subsystems procux:ed for the Atr Force.

1.1 Determining rguire-enta. Table 3~ daflnec cntegorieu of class Az equipment and
subsystems. Table 3-II shall be used to determine the requirements applicable to class A2
equipment and subsystems. The table also denotes the paragraphs wherein the requirements and
linits are defined. A "YI" entry im the table means the requirement is applicable, aund' the ' .
linit shall be met ustng the procedures in MIL-8TD~462 or ths approved EMI Test Plan. A 1"
entry means the applicability of the requirement is limited and is specified in the corrupond-
ing appropriate paragraph. When appl.icable, the 1imit shall be met using the procedures ia
MIL~8TD-462 or the approved EMI Test Plan. A "T° eatry means that the applicability of the
requiremeat aust be determined on a case-by-case basis and, if the requirement is to.be iwposed,
it must be so specified in the appropriate procuremeat docunent. When required, the limit shall
be met usiag the procedures iu MIL-STD-462 or the approved EMI Test Plan. ~ Absence of an entry
means the requirement is aot applicable. : ’

TABLE 3-I. Categories of Class A2 eg{ximnt and subsystems.

Category ~ Deseription
A2a Equipment installed on spacecraft or launch vehicle
* A2b Asrospace ground equipment required for.the checkout
and launch, including electrounic test and support
equipment
A2c Trainers and simulators
A2d Class Al equipme'nt procured for Afr Porce use

2. CEO1 (limited applicability)

2.1 CE01 appncabing. Applications of this requiremant are to be determined on a
cage~by-case basis. When requived, CEQL is ‘applicable only for narrowband emissions between
30 Hz and 15 kHz on AC and DC leads, which obtain power from or provide power to other -
equipment or subeystems. The requirenent is not applicable for intercoannecting leads unless
otherwise specified hy the Command or agency coacerned.

2.2 CEO0l limits,

2.2.1 AC and DC leeds. Eleéctromagnetic emissions shall not appear on AC avd DC leads {in
excess of -the values as shown on Pigure 3-l. The limits shall bes met when measured with an
effective bandwidth not exceeding the primary power Erequeney plul 20% of I:be ‘power frequamcy
for AC power leads or 75 Hz for DC. power leads.

2,2.,2. Interconnecting leads. I compliance with this requirement is required for
iaterconnecting leada, limits shall be developed on a case-by—case basis considering the
fatentional transmission, its specified power level, necessary information bandwidth, and
pulse rise time. Such limits must be approved by the Command or agency concerned.

3, CEO3 : : ) . . -

3.1 CE03 applicability. This requirement is applicable for AC and DC leads, which obtain
power from other sources or provide power to other equipment and subsystems. The requirement
is not applicable for interconnectiug lesds, unless otharwise specified by the Command or
ageucy  concerned. ) ’

3.2 CEO3 linits.

3.2.1 AC and Dc leads. xlectronagnetic emisaions shall not appear ou AC and DC leads in
excess of the values as shown on Pigures 3—2‘ and 3-3 for ‘narrovband and broadband emissions,
respectively. Conducted switching spike enialiom (1nc1ud1ng ON/OFF switching) on AC and DC
power leads ghall meet the requirements of cxo7.

3=t
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TABLE 3-1l. EMISSION AND SUSCEPTIBILITY REQUIREMENTS FOR CLASS

A2 EQUIPMENT AND SUBSYSTEMS

2

CATEGORIES OF CLASS

A2 EQUIPMENT/

Requirement

CED
CEO3
CEO08
CEO07

. cso
Ccs802

REO1
REO2
REO3

RS02
RSO3

Applicable

A2a

16
17

Limit Curve

3-8
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. 3.2.2 Intercommecting leads. If complisnce with this requirement is required for
interconnecting leads, limits shall be developed on a case-by-case basls considering the
intentional transmission, its specified power level, necessary information baudwidth, and
pulse rige time. Such limits must be ap_proved by the Command or agency councerned..

4. CE06 (limited applicability)

4,1 CREO06 applicability. This requiremsnt is applicable for those equipment and sub-
systéms with antenna leads or those designed to be connected to antennas, The transmitter
(key-dowa mode), harmonic, and spurious eaission portions:of this requirement are oot
applicable for equipment and subsystems procured solely for Army use, when any of the
following conditions exist: (a) transmitter power exceeds' 5 ki average, (b). the fundasental
frequency of the test sample exceeds.l.24 GHz, (c) the test sample's auteana is an integral
part of the transmitter and cannot 'be replaced by a suitable dummy load, or (d) for equipment
and bubaystems with waveguide transmission lines and operating below 1.24 GMs. For cases
(a) through (d) use RB03. The frequency range of this requirement is dependeat 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 sasple's decessary
_bandwidth or + 5 percent of the fundameutal frequemcy. ' v

4.2 CRO6 limits. .Conducted eq:léblans in excess of the values given in 4.2.1 through
4,2.3 shall not appear at the test sample's antenna terminals.

4,2.1 Receivers.
a. Narrowband emigsions: 34 dB uv
be Broadband emissions: 40 dB pv/MHz

4,2.2 Transmitters (key-up and standby).

a; Narrowbaud enlssions: 34 dB W
. b, Broadband emissions: 40 dB V/Mis

4.2.3 - Transaitters (key-down mode). 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 secound and third harmonics ghall be suppressed by: 50 + 10 log P (where P = pesk power,
in watts, at the fundamental) or 80 dB, whichever requires lass suppression.

5. CE07

5.1 CEU7 applicability. This requirement is applicable for the following types of leads:
AC or DC leads which obtain power from or provide power to other equipment or subsysteas.

5.2 CEO7 limits. Conducted svitch‘mg' spikes of less than 50 microsecoads iu. d;lratlon
shall not exceed the following, as applicable:

a. AC leads: + 50 percent of nominal raot mean aquate_(mn) voltage.
b DC leads: + 50 percent, ~150 percent of nominal line voltage.

Conducted switching spikes equal to or greater than 50 microseconds im duration shall meet
the transient requirements as spécified in the individual’ equipment or subsystem specifica—
tions. Spike duratiom is the time interval between the 50X amplitude point on the tramsient
leading edge and the 50X amplitude point oi the transient trailing edge; high frequency
ringing suparimposed on the pulse leading or trailing edges should be ignored.

6. €801

6.1 CSOl applicability. Thie requiremént is applicable to equipment and subsyetem
AC and DG power leade, including grounds and neutrals which are not grounded internally to
the equipment or subsystem. The requirement is not applicable within + 5 percent of the.
power frequency(ies). For Navy ‘pfocurements, this requirement may be deleted for AC leads,
with the approval of the Command or agency concerned, if mo eircuit within the equipment or
systen 18 more sensitive than 100 mV, '
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6.2 ©SOl limits. The test sample shall not exhibit any malfumction, degradation of
performance, or deviation from specified indications, beyond the tolerances indicated in the
individusl equipment or subsystem épeciFication, wheh subjected to eleettmgneug energy
injected onto its power lesds less than or equal to the values on Figure 3-4. Tha requirement
18 also met under the following condition: when ths power source specified in MIL-STD-462,
adjusted to diesipate SO 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.

7. cs02

7.1 C802 applicability. This requirement is applicable to equipwent and subsystem AC
and DC power leads, including grounds and neutrals which are not grounded internally to the

equipment or subsyatem.

7.2 CS02 1limits. The test sample shall not exhibit any malfunctiomn, degradation of
pecformance, or deviatfion from specified indications, beyond the tolerances indicated in the
individual equipment or subsystem specification, when subjected to ! volt from a 50-oha source.
The test sigoal shall be applied directly to the equipment input terminals, not through the test
sauple's power line cord. The requirement is also met undex the following condition: vhen a
1-watt source of 50 ohss impedance cannot develop the required voltsge at the test sample power
input terminals, and the test ssmple is not susceptible to the output of the signal source.

8, C©S03 (limited applicability)

8.1 €SO3 applicability. This requirement is applicable to receiving equipment and
subsystems, such as receivers, RF amplifiers, transceivera, 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. For Army equipment and subsystems, the requiremeant is
applicable only when specifically called out in the procurement documentation.

8.2 CS03 limits. The test sample shall aot exhibit any intermodulation products from two
signals, beyond those permitted in the individual equipment or subsystem specification, when:

a. Signal generator f1 1s set 66 dB above the level required to obtain the
standard reference output, as specified in MIL-STD-462; except that when £,
is in the frequeacy range of either 200 to 400 MHz or 2 to 25 Mz, the :
generator output shall be 80 dB abova the reference level, but the output of
sigoal generator #1 shall not exceed 10 dBm. :

b, Signal gemerator #2 is set 66 dB above the lavel requirad to obtain the
standard reference output, as.epecified in MIL-STD-462, but the generator
output level shall not exceed a power level of 10 dBa.

9. €S04 (limited applicability)

.9.1 (CS04 applicability. This requirement is applicable to receiving equipment and
subsystess, such as receivers, RF amplifiers, transceivers, and the like. The spplicable
frequency range of this requirement is dependent on the operating frequency of the test
sample, as specified in MIL-S8TD-462. For Army equipment and gubsystems, the requirement is
applicable oaly when spacifically called out in the procuresent documeatation.

9.2 CS04 limits, The test sample shall not exhibit any undesired response when
subjected to the test signal shown on Figure 3-S5,

10, CS05 (limited applicability)

10.1 €S05 applicability, This requirement is applicable to receiving equipment and
subsystems such as receivers, RF amplifisrs, transceivers, and the like, The applicable
frequency range of this requirement is dependant on the operating frequeancy of the test
sample as specified in MIL-STD-462. For Army equipment and subsystems, the requirement is
appliceble only when specifically called out in the procurement documentation.

10,2 ©S05 1imits. The test sawple shall not exhibit, due to cross modulation, any
melfunction, degradation of perfarmance, or deviation froa specified {adications, beyond the
tolerances indicated in the individual equipment or subgystea specification, when subjected to
the following from signal geaerator #2: a signal 66 dB above the level required to obtain the
a:nl:gu:: reference output, as gpacified in MIL-STD-462, but not to exceed a power output level
[+ Me
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11. CS06

11.1 0806 applicability. This requirement is applicable to equipment and subsystem AC
and DC power leads, including grounds and aeutrals which are not grouunded internally to the
equipment or subsystea. :

11.2 ©S06 limits. The test sample shall not exhibit any malfunction, degradation of
performance, or deviation from specified indications, beyoud the tolerances indicated in the
individual equipment or subsystem specification, when the ‘test spikes having the waveform
shown on Figure 3~6 are applied to the AC and DC power imput leads for a period of not less
than 1 minute at each phase position, and for a total test period not exceeding 15 uinutes in
duration (in lieu of the values in MIL-STD-462). The values of E() aud t() are given below.
Each spike shall be superimposed on the powerline voltage waveform.

a. Spike #1 (ALl Services) E) = 200 Volts; t) = 10 microseconds + 20%.
b. Spike #2 (Air Porce and Navy) E2 = 200 Volts; t3 = 0.15 microseconds + 20X.
12. CSU7 (limfted applicability)

i2.1 ¢s07 épglicabiliq. This requirement is appli,.éable for receiving equipment and
subsystews which utilize squelch circuits. . ’

12.2 507 lMuite.

12.2.1 Requivement 1. The squelch cfrcuits shall not open when the output of a 50-chm
impedance impulse generator, set at 90 dB uV/MHz, is applied and matched to the input terminals
of the test saaple. : . :

12.2.2 Requirement 2. The squelch circuit shall not open when two signale are applied

" at the input of the test sample, Oune signal shall be an unmodulated RF signal at the receiver
tuned frequency, whoge amplitude is two-thirds of the RF voltage used to adjust the squelch
threshold. The sacond signal shall be an impulse signal of 50 dB uv/MHz.

13. REOL (limited applicability)

13.1 REO)l applicability. Applications of this requirement are to be determined on a
case-by-case basis. When required, REOl is applicable for radiated emissions from equipment .
and subsystems, cables (including control, pulse, IF, power, and antennas trausmission lines)
and intercounecting wiring of the test sample. The requirement applies at the fundamental

frequencies and all spurious emissions, including harmonics, but does not apply to radiation
from sntennas. ' o .

13.2 REO]l limit, Magnetic field emissions shall not be radiated in excess of the levels
shown on Figure 3-7. . '

14. REO02

14.1 REO2 applicability. This requiremeat is applicable for radiated emissions from
equipment and subsystems, cables (including coatrol, pulse, IF, power, and antenmnas trans-
mission lines) and interconnecting wiring of the test sample; for narrowband, it applies at
the fundamental frequeacies and all spurious emissiouns,’including harmonics, but does uot
apply to radiation from antennas. This requirement is applicable for broadband emissions
from 14 kHz to 1 GHz and for oarrowband emissions from.14 kliix to 10 GHz. ’

. 14,2 REO2 limite. E-field enissions shall not be radlated ian excess of those given
in 14.2.1 and 14.2.2, Above 30 Mz, the limits shall be met for both horizontally and
vertically polarized waves. . : . :

14.2.1 Narrowband electric field emissions. MNarrowband E-field emissions shall not
be radisted ia excess of the limit curve shown on Figure 3-8 at the required test distance,
. a8 gpecified in MIL~STD-462. - R '

14.2.2 Broadband electric field emissions. Broadband E~field emfissions from all equipment
and subsystems, including radiated switching transients resulting from (1) automatic cycling of
elactronic or electrical switching circuitry, (2) actuation of push—to-talk mechenisms (that 1is,
keying of transuitters), or (3) manual switching shall not be radfated in excess of the applicable
Limit curve shown on Figure 3-9 at the required test distances, as specified in MIL-STD-462.
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15. REO3 (1imited applicability)

15.1 REO3 applicability. This requirement is applicable for those equipment 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-STP-462). The requirement is not applicable within either the test sample's necessary
bandwidth or + 5 percent of the fundamental frequency.

15.1.1 Army procurements. This requirement is applicable for transmitting equipment
and subsystems procured solely for Army use when any of the followilng condfitions 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 aateana is an integral part of the transmitter and
cannot be replaced by a suitable dummy load, or (d) for equipment and subsystems with wave-
guide transmission lines and operasting below 1.24 GHz.

15.1.2 Air Force and Navy procurements. This requirement is applicable, with the
approvel of the procuring activity, when the spurious emissions and harmonics cannot be
deternined using the procedures in CEO06.

15.2 REB03 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: S50 + 10 log P (where P = peak powar, im watts,
at the fundamental) or 80 dB, whichever requires less suppression.

16. RS02

16.1 RS02 applicability. Parts 1 and II are applicable for all DoD activities.
16.2 RS02 limits.

16.2.1 Part I - spikes. The test sample shall not exhibit aay malfunction, degrada-
tion of performance, or daviation from specified indications, beyond the tolerances Lindicated
in the i{ndividual equipment or subsystem specification, when subjected to the test spikes
having the waveform shown on Figura 3-6. The valuee of E() and t() are givea below:

a. Spike #1 (All Services) Ej = 200 volte; t; = 10 microseconds + 20%.

b. Spike #2 (Air Force and Navy) E2 = 200 Volts; t3 = 0.15 wmicroseconds + 20%.

16,2.2 Part II - power frequenci. The test sampls shall not exhibit any malfunctiom,
degradation of performauce, or deviation from specified indicattons, beyond the tolerances

indicated in the individual equipment or subsystem specification, when 20 amperes are applied
to the test wire at the power frequency(ies) of the test sample.

17. RSO3

17.1 RSO3 applicability. This requirement is applicable for all equipment and sub—
syetems between 14 kHz and 10 GHz. Above 10 Oliz, this requirement applies only st all
intentionally generated frequencies of any known emitter on the spacecraft or launch vehicle.
Por Alr Force procurements, this requirement is not applicable sbove 10 GHz, unless otherwise
rejuired by the procuring activity.

17.2 3303 limite. The teat sample shall not exhibit sny permament malfumction,
degradation of performance, or deviation from specified indications, beyond the tolerances
iodicated in the individual equipment or subsystem specification, when subjected to the
rediated elactric fields (E) less than or equal to those spacified herein. Above 30 Mux,
the réquirement shall be met for both horizontally and vertically polarized waves; circular
polarized waves ere also acceptabls. Appropriste consideration shall be given to the
operational radiated electromagnetic euvironment from both friendly snd hostile emitters
which an equipment or subaystem may encouater during its life cycle. Applicable portions
of MIL~HDBK-235 shall be ueed to determine the anticipated environment. As a ainimum, the

following levels apply. If levels subatantially higher than those given herein are specified,
wodifications to the procedures in MIL-8TD-462 may be required. Such modifications are to
be described ia the EMI Test Plan.

Frequency Range E-Field (Volts/meter)
14 KRz to 30 MAz 10 '

30 MHz to 10 GHz 5

Above 10 GHz 20
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Limit
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f fo -

fo = nzb@iver tuned frequency or band center for amplifiers.

f1 = Lowest tunable frequency of receiver band in use or the lowest frequency
of swplifier passband. .

fq = Bighélt_tnnable frequency of receiver band in use or the highest frequency
of smplifier passband. '

W = Bandwidth betwveen the 80 dB points of the receiver selectivity curve as defined
in the test sample's technical requirements or the control plan:

Linits:

1. The limit at A is 80 4B 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: O dBn 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 docunments,
the 0 dBm value shall be used.

FIGURE 3-5. LIMIT FOR CSO4
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1. SCOPFE

This part of MIL-STD-461 supplements Part 1 of the stsndard by defining emissioan and
susceptibility requirements and limitse for equipment and subsystews intended for use in ground
fixed end mobile facilities, including tracked and wheeled vehicles (Clesa A3). Navy require—
ments for ground gupport equipment used for checkout and launch of airecraft, spacecraft, and
launch vehicles are contained in Parts 2 and 3 of NIL-STD-461 and should be tailored as
necesgsry. Part 4 is not applicable for Air Force procurements; refer to Parts 2 and 3.

1.1 Determining requirementg. Table 4~I shall be used to determine the specific require~
wents for class A3 equipment snd subsystems. The table also denotes the paragraphs wherein
the requirements and limits are defined. A "1" entry in the table means the requirement is
applicable, and the limit shall be met using the procedures in MIL-5TD~462 or the approved EMI
Test Plan. A "Yp,” entry mesns the applicsbility of the requirement is limited and is specified
in the appropriate correspouding paragrsph. When appliceble, the limit shall be met using the
procedures in MIL-3TD-462 or the approved EMI Test Plan. A "T" entry means that the applicability
of the requirement must be determined on a case-by-case basis and, {f the requirement {s to be
imposed, it must be so specified in the appropriate procurement document. When required, the
linit shall be met using the procedures in MIL~STD-462 or the approved EMI Test Plan. Absence
of an entry means the requirement is not applicable. Vor procurements of subsystems, such as
radar, EW surveillaunce, and the like, comprised of individual equipment listed in Table 4-1,
the spplicable enfssion and susceptibility requirements for the subsystem shall be taflored by
the procuring activity based on the requirements of the individual equipment.

2. CEOl (limited applicability)

2.1 CEQ] appliecability. This requirement is applicable for alternating curreat (AC) and
direct current (DC) leads, which obtain power from other sources or provide power to other equip-
ment or subsystems; Zrounds or neutrals, which are not grounded tnternally to the subsysteam or
equipment being measured; and 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, RF, and the like, unless otherwise specified by the Command
or agency concerned. Por Army equipment or subsyatems the requirement is applicsble only when
specifically called out in the procurement documentation.

2.1.1 DC snd interconnecting leads. This requirement is applicable for narrowband emissions
from 30 Hz and 15 kHz. '

2.1.2 AC leads. The requirement is applicable for equipment and subsystems procured for
Navy use. This requirement is applicable for narrowband emissions from the power frequency(ies)
of the test sample to 15 kHz. Other applications and liwits for this requirewent are to be
- determined and specified oa a case-~by-case basis.

2.2 CROl1 limits.

2.2.1 DC leads. Electromagnetic emissions shall not appear on DC leads in excess of the
valuea shown on the applicable curve on Figure 4-1. The limits shall be met when messured with
an effective bandwidth not exceeding 75 He.

2.2.2 AC leads. Electromagnetic emissions shall not appear on AC leads in excess of the
values shown on the applicable liait line on Pigure 4~2. The limits shall be met when measured
with an effective bandwidth not exceeding the primary power frequency plus 20X of the primary
power frequency.

2.2.3 Intevconnecting leads.

2.2.3.1 Army procurements.

. 2.2.3.1.1 Intercounecting control leads. Electromagnetic emissions shall not appear on
.interconnecting control leads in excess of the values shown on the applicable curve on Figure 4-l.
The limits shall be wet when measured with an effective bandwidth not exceeding the primary powor
frequency plus 20% of the primary power frequency for AC leads or 75 Hz for DC leads.

2.2.3.1.2 Intercomnecting signal leads. If conpuance with this requirement is vequired
for signal leads, limits shall be developed on a case-by-case basis cousidering the intentional
transmission, its specified power level, necessary information bandwidth, and pulse rise time.
Such limits must be approved by the Command or agency cowcerned.
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2,2,3.2 Amvy procurements.

2.2.3.2.1. Connected outer shields and twisted pairs together. For iaterconnecting
coatrol and eignal leads haviog the outer shield connected, and For twisted pairs with the
pairs together, electromagnetic emissfons shall not appear on the leads in excess of the
values shown on the applicable curve on Figure 4-l.

2.2.3.2.2 Dpisconnected outer shield and twisted pairs separated. For interconnecting
control and signal leads having the outer shield discoanected, aad for twisted paics having
the pairs separated, the linits shall be developed on a case-by-case basis considering the
intentional transmission, its epecified power level, necessary iuformation bandwidth, and
pulse rise time. Such limits must be approved by the Command or ageacy concerned.

3. Ce03

3.1 CE03 applicability. This requirement is applicable for the following types of leads:
AC and DC leadas, which obtain power from other sources or provide power to other equipment,
distribution panels, or subsystems; grounds or neutrals, which are not grounded internally to
the subsysten or equipment being measured; and interconnecting coutrol leads, which provide AC
aod DC power from or to the test sample. The requirement is not applicable for intecconaecting
signal leads such as a clock, IF, audio, firing, digital, RF, and the like, unless otherwise
specified by the Command or agency concerned. Vor Army procurements, the requirement is appli-
cable using the Line Impedance Stabilization Network, as described in MIL-STD-462.

3.2 CEBO3 limits.

3.2.1 DC leads. Electromagnetic emissions shall not appear on DC leads in excess of
the values showm on the applicable curve on Pigures 4-3 snd 4-4 for narrowband and broadband
emissions, respectively.

3.2.2 AC leads.

3.2.2.1 Army procurements, Electromagnetic emissions shall not appear on-AC leads in
excess of the values shown on Figures 43 and §-4 for narrowband and broadband emissions,
respectively.

3.2.2.2 Navy hrocure-ento. Electromagnetic emissions shall not appear on AC leads in
excess of the values showa on Figures 4~5 snd 4-6 for nsrrowband and broadband emissions,
respectively,

3.2.3 Inte-rcog_g-_cti}gg leads.

. 3.2.3.1 Army procurements,

3.2.3.1.1 Intercomnecting control leads. Electromagnetic emissions shall not appear on
interconnecting control leads in excess of the values shown on the applicsble curve oa Pigures
4-3 and 4~4 for narvowband and broadband emissions, respectively.

3,2.3.1.2 Iuntercomnecting signal leads. If compliance with this requirewent is required
for signal leads, limits shall be daveloped on a case-by-case basis considering the intemtional
tranemission, its specified powar level, necesaary informatioa bandwidth, and pulse riae tima.
Such limits wust be spproved by the Command or agency concerned.

3.2.3.2 Navy procurements.

3.2,3.2.1 Commected outer shields and twisted pairs together. For futerconsecting
control and signal leads having the outer shield counected, and for twisted pairs with the
pairs together, electromagnetic emissions shall not appear on the leads in exceas of the
values g¢hosm on tha applicable curve on Pigures 4~3 and 4-4 for narrowband and brosdbaund
enissions, respectively.

3.2.3.2,2 Discounected outer shield and twisted pairs separated. For intercomnecting
coantrol and signal leads having the outer shield disconnected, and for twisted pairs having
the pairs separated, the limits shall be devaloped on a case~by-case basis considering the
{atentional transmission, its specified power lsvel, necessary information baandwidth, and
pulese rise time. Such limits must be approved by the Command or ageucy concerned.
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4. CRO6 (limited applicability)

4.1 CRO6 aggliubiutz. This requirement is applicable for those equipment and subsystems
with antenna leads or those designed to be connected to antennas. The transmitter (key-down
mode), harmonic aad gpuricus emission portions of thia requirement are not applicable for equip~
ment aad subsystems procured solely for Aray 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 mtegul part of the transmitter and cannot
be replaced by a suitable dummy losd, or (d) for equipment aad subsystems with waveguide trans-
misaion lines and operating below 1.24 GHz. Vor cages (a) through (d) use REO3. The frequency
range of this requirement is depeudent: oun ‘the operating. frequeacy of the test sample (see
MIL-8TD~462). The transmitter (key~down) portion of this requirement ie not applicable within
either the tast sample's necessary ‘bandwidth or + 5 percent of the fundamental frequency.

4.2 CEO6 limits, Conducted emilssiona in excess of the values given below shall not appesr
at the test sample’'s antenna. terminals,

4.2,1 BReceivers,
A Narrawbapd emissions: 34 4B uv

b. Broadband emissions: 40 4B UV/Miz
§.2.2 Irunmttex;s (key-up and standby).

a, Narrowband ewisafona: 34 dB uy¥

b. Broadband eniuto@: 40 dB uv/vz
4,2.3 Trgnsmitters (key~down mode). Harmonics, except the secoad and third, and all other

spurious emigssions lons ahall 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 = peak power, in watts,
at the fundameatal) or 80 dB, whiehever requires less suppression.

5. CE07

5.1 CREO7 applicability. Applicatfons of this requirement are to be detecrmined on a
cage~-by-case basis for Navy procuresents for the following typee of leads: AC or DC leads
which obtain power from or provide power to other equipment or suhsysteas.

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

‘a. AC leads: # 50 parcent of noainal rme voltage.
b DC leads: + 50 pei-cent, -150 percent of nominal line voltage.

Conducted switching spikes equal to or greater thaa 50 uicroseconda in duration shall meet the
transient requirements as specified in the individual equipment or aubsystem specifications,
Spike duration is the time interval between the 507 amplitude point on the traneient leading
edge and the 50X amplitude point on ‘the transient trdiling edge; high frequency ringing super-
imposed on the pulse leading or trsiling edges should be ignored.

6., €SOl (limited applicability)

6.1 CS01 applicability. This requirement is applicable to equipment and subsystem AC and
DC power leads, including grounds end neutrals, which are not grounded internally to the equipment
or subsystem. The 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 c:l.rcuit within the equipment or system is more sensitive thanm’
100 m¥ or better. .

6.2 €S0l limits. The test unplo shall not exhibit any malfunction, degradation of
performance, or deviation from specified indications,; beyond the tolerances iadicated in the
.individual equipment or subsystem specification, when subjected to electrmgneuc energy injected
outo its power leads less than or equal to the values on Figure 4~7. The requirement is also met
under the following conditioni when Lhe power .source specified in MIL-STD-462, adjusted to
diasipate 50 watts in a 0.5 ohm load, cannot develop the required voltage at the test sample power
input terminals, and the test sample.'ls not susceptible to the output of the signal gource.
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7. Cs02

7.1 €502 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 subsysteam.

7.2 CS502 limits. The test sample shell not exhibit any melfunction, degradation of
performance, or deviation from specified indications, beyond the tolerances indicated in the
individual equipment or subsystem specification, when subjected to l~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 requiremeant is also met under the following condition:
when a l-watt source of 50 ohes impedance cannot develop the required voltage at the test
sauple power input terminals, and the test saaple is not susceptible to the output of the
signal source.

8. €803 (limited applicability)

8.1 CS03 applicability. This requirement is applicable to receiving equipment aad
subsystews, such as receivers, RF amplifiers, transceivers, and the like. The applicable
frequency range of this requirement is dependent on the operating frequeacy of the test sample,
as specified in MIL-STD-462. Por Army equipmeat and subsystems the requirement is applicable
oaly when specifically called out in the procurement documeatation.

8.2 CS03 limits. The Cest ssmple ahall not exhibit any iotermodulation products from two
signals, beyond those permitted in the individual equipment or subsystem specification, when:

a. Signal generator #1 is set 66 dB above the level required to obtain the
standard reference output, as specified in MIL-STD-462, except that when f|
is 1in the frequency range of elther 200 to 400 MHz or 2 to 25 Mz, the
generator output shall be 80 dB above the reference level, but the output
of signal generator #1 shall oot exceed 10 dBm.

b. Signal generator #2 1s set 66 dB above the lavel required to obtain the
standard refereace output, as specified in MIL-STD-462, but the geaerator
output level shall not exceed a power level of 10 dBm.

9, €S04 (limited applicability)

9.1 CS804 applicability. This requirewent is applicable to receiving equipment and
subsystems, such as receivers, RF amplifiers, tranaceivers, and the like. The applicable
frequency range of this requirement is dependent on the operating frequency of the test sawple,
as specified in MIL-STD-462. For Army equipment and subsystems the requirement ia applicable
only when specifically called out in the procurement documeatation.

9,2 CS0A limits. The test sample shall not exhibit any undesired response whea subjected
to the teast signal shown on Figure 4-8.

10. CSO5 (limited applicability)

10.1 CS05 applicability. This requirement is applicable to receiving equipment and
cubsystau. such as receivers, RF amplifiers, transceivers, and the like. The applicable
frequency range of this requirement 1s dependent on the operating frequency of the test sample,
as specified in MIL-STD-462. For Army equipment and subsystems the requirement is applicable
only when gspecifically called out in the procurement documentation.

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 subsystem specification, when subjected to
the following from signal generator #2: a signal 66 dB above the level required to obtein the
standard reference output, as specified in MIL-STD-462, but not to exceed a power output level
of 10 dBm.

11. Cs06
11.1 CS06 applicability. This requirewmeat is applicable to equipment and subsystam AC

and DC power leads, including grounds and neutrals, which are not grounded internally to the
equipment or subsystem.
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11.2 €806 limits, The test sample shall not exhibit any malfunction, degradation of
performance, or deviation from specified indications, beyond the tolerances {ndicated in the
individual equipmeat or subsystem specification, when the test spikes having the waveform
shown on Pigure 4-9 are applied to the AC and DC power input leads for a period of not less
than | ainute at each phase poaition, and for a total test period not exceading 15 mimutes in
duration (in lieu of the values in MIL~STD-462). The values of E¢) end t() are givan below.
The spike shall be superimposed on the powerline voltage waveform.

a. Spike 1 (Army) E] = 100 Volts; t; = 10 microseconds + 20X.
b. Spike _#? (Navy) E2 = 400 Volts; t3 = 5 microseconds + 20Z.
12, €807 (limited applicability)

12,1 CS07 applicability. This requirement is applicable for receiving equipment and
subsystems which utilize squelch circuits.

12.2 €S07 limits.

12.2.1 Requirement 1. The squelch circuits shall not open when the output of ‘a 50-ohm
impedance impulse generator, set at 90 dB uV/Miz, is applied and wmatched to the input terminals

of the test sample.

12.2.2 Requirement 2. The squelch circuit shall not open when two signals are applied
at the input of the test sample. Oune signal shall be an unmodulated RF signal at the ‘receiver
tuned frequency, whose amplitude is two-thirds of the RF voltege used to adjust the squelch
threshold. The second signal shall be an impulse signal of 50 dB WV/MHa.

13. €309 (limited applicability)

13.1 CS09 applicability. This requirement is applicable to Navy equipmeant and subsystems
that have an operating frequeancy range of 100 kHz or less and an opervating sensitivity of 1 uV
or less, such a8 0.5 nV. Other applications of this requirement are to be determined on a
case~by~case basis, : ’

13.2 CS09 limit. The test sample shall not exhibit any malfunction, degradation of
performance, or deviation from specified indications, beyond the tolerances indicated in the
-{ndividual equipment or eubsystem specification, vhen subjected to the lavels shown on.
FPigure 4-10 across the applicable test points. '

14. €810 (limited applicability)

14,1 CS10 applicability. This electromagnetic pulse (EMP) requirement is applicable to
Navy equipment and subsystem interface pins and terminales of power leads, control leads,
- signal leads, and grounds and neutrals which are not grounded internally to the equipment or
subgsystem. Applications of this requirement are to be determined on a case-by-case basis.
It should be noted that {f the equipment is to be installed in an inteationally umhardened
(unshielded) area, the equipment will not be adequately protected against the specified EMP,

14,2 ©CS10 limit. The test sample shall not exhibit any permanent malfunction, degradation
of perforsance, or deviation from specified indications, beyoand the tolersaces and recavery
times indicated in the individusl equipament ot subsystem specificatiom, after being subjected
to a test signal having either the waveform and comeon mode current level shown on Figure 4-11,
as deterained in accordance with MIL-STD-462.

15. C8H1 (limited applicability)

15.1 CSll aspplicability. This EMP requirement is applicable to Navy aquipment aand
subsystens having ianterconnecting or intracomnecting coatrol, gigual, or power cables. It
should be noted that if the equipment is to be installed in an intentionally unhardened
(unshielded) area, the equipment will not be adequately protected against the spacified EMP.
Actual cable types, sizes and coufigurations subjected to the specified RSO5 levels are
exempt from meeting this requirewent.

4-6
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15.2 CSll 1limit, The test sample shall not exhibit any permanent malfunction, degradation
of perforsance, or deviation from specified indications, beyond tha tolersaces and recovery
times indicated in the equipment or subsystem specification, after being subjected to a test
signal having the waveform shown in Pigure 4-12 and having a maximua bulk coamon mode cable
current of 10 amps, as determined in accordance with MIL~-8TD-462.

16. REO] (limited spplicability)

16.1 REOl applicability. This requirement is applicable for Navy equipment and sub—-
systems installed in fixed or mobile ground facilities. Other applications of this requirement
are to be determined on a case-by-case basis. When required, REOL is applicable for radiated
enissions from equipnent snd subsystems, cables (iascluding control, pulse, IF, power, and
antennas transmission lines) and interconnecting wiring of the test sample. The requirement
applies at the fundameatal frequencies and all spurious euissions, including harmonics, but
does not apply to radiation from antennas. )

16.2 REOl limit. Magnetlic field emissions shall not be radisted in excess of the levels
shown on Figure 4-13.

17. REO02

17.1 RE02 applicability. This requirement is applicable for radiated emissions from
equipment and subsystems, cables (including control, pulse, IF, power, and sateanas trans-
niasion lines) and intercoanecting wiring of the test sample. For narrowband, it applies at
the fundamental frequencies and sll spurious emissions, including harmonics, but does not apply
to radiation froa antennas. This requirement is applicable for broadband emissilons from 14 kiz
to [ GHz sud for narrowband euwissions from 14 kHz to 10 GHz.

17.2 RE02 limits. E~field emissions shall not be radiated in excess of those given in
17.2.1 and 17.2.2. Above 30 MHz, the liaits shall be met for both horizontally and vertically
polariced waves.

17,2.1 Narrowband electric field emissions. Narrowband E-field emissions shall not be
radiated in excess of tha applicable limit curve shown on Pigure 4-14 at the required test
digtance, as apecified in MIL-STD-462.

17.2.2 Broadband electric field emissions. Broadband E-field emiggions from all equipment
and subsysteme, including radiated switching transieats resulting from (l) automatic cycliag
of electronic or electrical switching circuitry, (2) actuation of push-to-talk mechaaisms
(that 1s, keying of transmitters), or (3) manual switching shall not be radiated in excess of
the limit curve shown on Figure 4-15 at the required test distances, as specified Lin MIL-S8TD-462.

18. REO3 (limited applicadilitcy)

18.1 RE03 applicability. This requirement is applicable for those equipment and subsystems
with antenna leads or those designed to be counected to satenunas. The frequency range of thia
requirewent is dependent on the operating frequency of the test sample (see MIL~STD-4#62), The
requirement ia not applicable within either the test sample's necessary bandwidth or + 5 percent
of the fundamental frequency.

18.1.1 Army procurements. This requirement is applicable for transmitting equipmeat and
subsystems procured solely for Army use, when any of the following conditlons exist: (a) trane-
mitter power exceeds 5 kW average, (b) the fundamental frequency of the test sample exceeds
1.24 GHz, (c) tha test sample's antenna is an integral part of the transmitter and caunnot be
replaced by a suitable dummy load, or (d) for equipment or subsyatems with waveguide transmisaion
lines and operating below 1.24 GHz.

18.1.2 Navy procurements. This requirement is applicable, with the approval of the
procuring activity, when the spurious emissions and harmonics camnnot be determined uaing the
procedures in CEO6. . .

18.2 RE03 limit. MHarmonics, except the gecond and third, and all other spurious
emissions ahall have peak powers 80 dB down from the power at the fundamental. The gsecond
and third harmonics shall be suppressed by: 50 + L0 log P (where P = peak power, in watts,
at the fundamental) or 80 dB, whichever requires less suppression.
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19. RS0l (limited applicability)

. 19.1 RS0l applicability. This requirement is applicable for Navy equipment and sub~
systems installed in fixed or mobile ground facilities. Other applicatioms of this requirement
are to be determined on a case-by-case basis. When required, RSO1 is applicable to equipment
and subsystems and their associated cabling and connectors.

19.2 RSOl limit, The test sample shall not exhibit any permanent malfunction, degradation
of performance, or deviation from specified indications, beyond the toleraaces indicated in
the individusl equipment or subsystea specification, when subjected to magnetic fields less
than or equal to the levels shown oa Figure 4-16.

20. Rs02

20.1 RSO2 applicability. This requirement {s applicable to equipment and systems as
indicated in 20.1.1 and 20.1.2,

20.1.1 Part I - spikes. This porti&n of R302 1s applicable for all DoD actlvities.

20.1.2 Part IT - power frequency. This requirement is applicable for equipment and
subsysteus procured for Navy use. For Army equipment and subsystems, the requirement is
applicable only when specifically called out in the procurement documentatioun.

20.2 RS02 limits.

20.2.1 Part I - spikes. The test sample shall not exhibit any malfunction, degradation
of perforsance, or deviation from gpecified indications, beyond the tolerances indicated in
the individual equipment or subsystea speci{fication, when subjected to the tast aplkes havlng
the waveform shown on Figure 4~9, The values of E() and t() are glven below:

a. Spike #1 (Army) : By = 100 Volts; t) = 10 mlcrosecounds + 20%.

b. Spike #2 (Navy) ) Ez = 400 Volts; tz3 = 5 microseconds i 20X.
20..2.2 Part II - power frequency. The test sample shall not exhibit any malfumction,
degradation of performance, or deviation from apecified indications, beyond the tolerances

indicated in the iandividual equipmeut or subsystem specification, when 20 amperes are applied
to the test wire at the power Erequency(les) of the test sample.

2, RsO3

21,1 RSO3 applicability. This requirement is ajapltcable for all equipmant and subsysteme
botween 14 kHz and 10 GHz. Above 10 GHz this requirement is not mndatory unless otherwiae
required by the procuring activity.

21.2 RSO3 limits. The test sample lhlll not exhibit any permanent ulfmction, degrada-
tion of performance, or deviatioun froa specified indications, beyoad the tolerances indicated
in the individual equipment or subsystem spacification, when subjected to the radiated electric
fields (B) specified herein. Above 30 MHz, the requiremeat shall be met for both horizontally
and vertically polarired waves; circular polarized waves are also acceptable. Appropriate
consideration shall be given to the operational radiated electromaguetic eanvironment frow both
friendly and hostile emitters which an equipment or subsystem may eucounter during its life
cycle. Applicable portious of MIL-HDBK~235 shall be used to determine the anticipated environ-
went. As a minimum, the following levels apply. If levels substantially higher than those
given herein sre specified, modifications to the procedure im MIL-SID~462 may be tequired or
desireble. Such modiffcations are to be described in the ¥MI Test Plan.

A-8
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E-Field (Volts/meter)

Prequency Range Army zg: aites All other Navy sites
14 kHz to 2 MHz 1 1 10
2 to 30 WHx 10 1 10
30 to 2000 MHz 5 1 10
2 to 10 GHz 5 1 40
Above 10 GHz 1 20 1 40

22, RS0S (limtted applicability)

22.1 RS05 applicability. This requirement i{s intended for Navy equipment and subsystemws
and ie applicable when both of the following conditions exist: (a) operation of the equipment
or subsystem is assential for the success of a mission and (b) the equipmeat or subsystem is to
be located outside of an intentionally hardened (shielded) area. This requirement is not
applicable for equipment intended solely for use in non-metallic ground facilities, unless
otherwise required by the procuring activity. Cables that can not be tested ia accordance
with MIL~STD-462 shall meet the requirements of CSll, aund cables subjected to the specified
CS11 levels are exempt from meeting this requireément, )

22.2 RS05 limit. The test ssaple shall not exhibit aany perwmanent malfunctioa, degrada-
tion of performance, or deviation from specified indications, beyoad the tolerances and
recovery times indicated in the individual equipment or subsystea specification, after being
subjected to a test signal having the waveform and amplitude showm on Pigure 4-17.
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LIMIT FOR CEO3

BROADBAND EMISSIONS

DC AND INTERCONNECTING

LEADS AND AC LEADS(AR

Lt

CURVE #1 - Army equipment and subsystems

CURVE #2 - Navy equipment and subsysteas.

Por dc leads, this cuxve applies for

IBRESNEENRNERNA

equipasent and subsystems with load
curreants > 1 amp. For equipments sund
subsystens with load currents 2 1 amwp,
the Jimit oa dc leads froa 15 kHs to
2 Miz shall be relaxed by adjusting

of 20 log (load current) and drawing a
straight line from the adjusted end
point to the pofat whome coordinates
are 2 Miz and 50 dBuA/Miz.

% the 15 kHz 14{mit end polnt by a factor

FREQUENCY (MHz)

10 100

FIGURE 4-4. LIMIT FOR CEO3 BROADBAND EMISSIONS DC AND
| INTERCONNECTING LEADS AND AC LEADS (ARMY)
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Iimits:
1.

MIL-STD-461C

Limit
B D GEp GEp  Se— e ————— e < ]
g
~ _ fo— W —>
o ° A _—tx X X X 1 .
el )= ! |
5 S : !
2|3 |
S|E ' '
m A | |
0 b= L — . ' —
f t to f

Receiver tuned frequency or band center for amplifiers.

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

Highest tunable frequency of receiver.band 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 coatrol plan.

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)

The limit at B shall be set as follows:

a. Receivers: O dBm 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 19 defined in the above documents,

the O dBa value shall be used.

FIGURE 4-8. LIMIT FOR CSO4
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Imax
Maximum Common Mode Current (Amps)

8

MIL-STD-461C

TTTTm Y ulllT EAALRALL
0.63 MHz
1 -
16
A
01 MRE T IR YR '
o 1 DU ) 100.
Frequency (MHz)
mit
= Q
IMAX I PIN (1) = |.OSIMAxe SIN(2mf?)

where,

IpIN (1)
PIN Current

Ipiy (1) = common mode pin
current in amps

{ = frequency, hertz
t = time, seconds
Q = decay factor

FIGURE 4-11. LIMIT FOR CS10
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Imax

Maximum Cammon Mode Current (Amps)

MIL-STO-461C

:CABLE €3]
CABLE CURRENT

FIGURE 4-12. LIMIT FOR CS11

4-21

100.
1, /\
1
18
K]
o1
ot R 1 10. 100.
Frequency (MHz)
: it
I i) 2 r08z,...€ 2 sIN(2wH)
IpAX CABLE MAX

whers,

I » (t) = common mode cable
CABLE current in amps

{ a frequency, hertz
t s times, seconds
Q = decay factor
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9Ty

KV/METER

S0

45

40

38

30

25

20

10

9E, Eo = FIELD STRENGTH IN KILOVOLT/METER
1, =RISETIME IN SEC,

tq = DURATION PULSE WIDTH-IN SEC.

1ty =FALLTIME IN SEC,

=i? asapxp-? - ~=550x10°%

FIGURE 4-17. LIMIT FOR RSOS
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l. SCOPB

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 in
surfaca ships (Class. A4).

1.1 Determining requirements. Table 5-1 shall be used to determine the specific
requirementa for Class A4 equipment and subsystems. The table also denotes the paragraphs
wherein the requirements and limits are defined. A "Y" entry o the table means the.requireseat
is applicable, and the limit shall be mat using the procedures ian MIL-STD-462 or the approved
EMI Test Plan. A “Yj,* entry means the applicability of the requirement is limited and is
specified in the appropriate corrssponding paragraph. The limit shall be wet using the procedures
in MIL-STD-462 or the approved EMI Test Plan. A "T" eatry means that the applicability must
be deterwined on a case~by~case basis and, if the requirement ia to be imposed, 1t must be ao
specified ia the appropriate procurement document. When required, the limit shall be met using
the procedures in MIL-STD-462 or the approved EMI Test Plan. Abseuce of an ‘entry means the
requirement is not applicable. For procurements of subsystems, such as radar, EW sutveillance,
and the like, comprised of individual equipment listed ia Table 5-I, the applicadble emission
and susceptibility requirements for the subsystem shall be tailored by the procuring activity
based on the requirements of the individual equipment.

1.2 Exceptions for interference free electricel and electromechanical equipment. There
are electrical and electromechanical equipment which are usually intecrference free and for
which written approval to forego emission testing may be obtained when procured as individual
equipment. As a means of establishing whether an equipment will require testing, the equipment
manufacturer shall forward to the Command or agency concarned a complete electrical deecription
of the equipment and the justification to forego testing. Written approval to forego testing
must be obtained obtained from the Command or agency concerned aad shall bes requested as early
in the procurement cycle as posasible. .

1.3 Exceptions for nonessential electrical and electromechanical equipament. The followlag
electrical and electromechanical equipment are coasidered nonessentisl and need not wmeet the
susceptibility requirements specified herein.

o Reacreationesl equipment, such as electrical games
o Vending wmachines

2. CEO1

2.1 CEOL licability. This requirement is applicable for alternating current (AC) and
direct. curremt’ Enci leads, which obtain power from other sources or provide power to other
equipaent or subsystems; grounde or neutrals, which are not grounded internally to the sub-
syatem or equipment being measured; and interconnecting control leads, which provide AC and DC
power from or to the test sample. The requiremeat is not applicable for. interconnecting.signal
leads such as clock, IF, audio, firing, digital, RF. aud the like, unless otherwise specified
by the Command or agency concerned.

2.1.1 DOC and interconneccing leads. Thia roquirmnc is applicable for narrowband
emissions from 30 Hz to 15 kHz.

2.1,2 AC leada. This requirement is applicable for narrowband emissions from the power
frequency(ies) of the test sample to 15 kHz.

2.2 CEBOl1 limits.

2.2.1 DC lesds. Electromsgnetic emissions shall not appear ou DC lesds in excesa of the
values shown on Figure 5~1. The limits shall be wet when measured with an effective bandwidth
not exceeding 75 Hsz.

2.2.2 AC leads. Electromsgnetic emissious shall not appear on AC leads in excess Of the
values shown on the applicable limit line on Figure 5-2. The limits shall be met when measured
with an effective bandwidth not exceeding the primary power frequency plus 20X of the primary
power frequency.
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TABLE 5-1. EMISSION AND SUSCEPTIBILITY REQUIREMENTS FOR CLASS
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2.2.3 Interconnecting leads.

2.2.3.1 Connected oiter shields and twisted pairs together. For faterconnecting control
and signal leads having tha cuter shield connected, and for twisted pairs with the pairs
together, electromagnetic emissions shall not appear on the lsads in excess of the velues
shown on Figure 5-1. The limits shall be met when meesured with an effective bandwidth not
exceeding the primary power frequency plus 20X of the primary power frequency for AC leads or
75 Bz for DC leads.

2,2.3.2 Disconnected outer shield and twisted pairs separated. For iatetrcomnecting
conttrol and signal leads having the outer shield disconnected, ead for twisted pairs with the
pairs separated, the limits shall be developed on a case-by-case basis considering the
intentional tragsmisaion, its specified power level, necessary inforwation bandwidth, and pulse
rise time. Such limits must be approved by the Command or agency concerned.

3. CE03

3.1 CE03 applicability. This requirement Ls applicable for alternating current (AC) and
direct curcemt (DC) leads, which obtsin power from other sources or provide power to other
equipment or subsystems; grounds or peutrals, which are not grounded fatecnally to the subsystem
or equipment being measuxed; and intercoasecting, control leads, which provide AC and DC power
from or to the test sample. The requirement is not applicable for interconaecting signal leads
such as clock, IP, audio, firing, digital, RP, and the like, unless othetwise specified by the
Command or agency concerned.

3.2 CEO3 limits.

3.2.1 DC leads. ﬁtectro-ag_netic cauissions shall not sppear on DC leads in excess of the
values showm on Figures 5-3 and 5-4 for aarrowband and broadband ewissions, respectively.

3.2.2 AC leads. Electromagnetic emissions shall not sppear on AC leads in excess of the
values shown on the applicable limit lines on Figures 5-5 and 5-6 for narrowband and broadband
emiasions, respectively.

3.2.3 Interconnecting leads.

3.2.3.1 Connected outer shield and twisted pairs together. For interconnecting control
and signal leads having the outer shield connected, and for twisted pairs with the pairs

together, electromagnetic emissions shall not appear on the leads in excesa of the values
showm on Pigures 5-3 and 5-4 for uarrowband and brosdband emissions, respectively.

3.2.3.2 Disconnected outer shield and twisted pairs separated. For interconnecting
control and signal leads having the outer shield disconnected, and for twisted pairs having
the pairs separated, the limits shall be developed on a case-by-case basis considering the
iatentional transmission, its specified power level, necessary Lanformation bandwidth, and
pulse rise time, Such 1limits sust be approved by the Command or agency concerned.

4, CE06 (liomfited applicability)

4.1 CE06 applicability. This requirement is applicable for those equipment and subsystews
with antenna leads or those designed to be comnected to antennas., The transmitter key-down
harmonic sod spurfous emission portions of this requirement may be mesgured using the procedures
in REO3 (in 1ieu of those of CE06) with the approval of the Comsand or agency concerned, 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 €Hz, (c) the test sample's antenna is asn
integral part of the transmitter and cannot be replaced by a suitable dummy loed, or (d) for
equipment and subsystems with waveguide transaission lfnes and operating below 1,24 GHz. The
frequency range of this requitvement is dependent ou the operating frequancy of the test sample
(see MIL-STD-462). The transattter (key—down) portion of this requirement is not applicable
vithin either the test ssmple's necessary bandwidth or + 5 psrcent of the fundamental frequency.

4.2 CEO06 limits. Conducted emissions in excess of the values given below shall not appesr
at the test sample’s antenna terninals.
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4.2.1 Receivers.

a. Narrowband emisaiond: 34 dB uv
b. Broadband emissions: 40 dB uV/MHs

4.2.2 Transmitters (key-up and standby).

d. Narrowband eamissions: 35 dB v
b. Broadband eaissions: 40 'dB pv/Miz

4.2,3 Transmitters (key-down mode). - Harmonics, except the second and third, aad all
other spuricus emisalons 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 = peak power,
in watts, at the fundamental) or 80 dB, whichever requires less suppression.

5. CsO1

5.1 GSO1 applicability. . This requirsmant 18 applicable to equipment aad subsysteam AC
and DC power leads, including grounds and neutrals which are not grounded fnternally to the
equipment or subsystem. The requiremeat is not cppliuble within + 5 .perceat of the power
frequency(ies).” ¥For Navy procuresents, this Tequirement way be daleted for AC leads, with the
approval of the Command or agency concerned, if no circuit within the eguipment or system has
a sensitivity of 100 aV or better.

5.2 CS01 limits. The test sample shall not exhibit any.malfunction, degradation of
pecformance, or deviation "from specified indications, beyond the toleraaces indicated in the
{ndividual equipment ot subsystem apeciftcatton, when subjected to electromagnetic energy
injected onto its power leads less than or equal to the values shown on FPigure 5-7. The
requirement i{s also mat under the following conditfon: when the power sourcs specified in
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 uot susceptible to
the output of the signal source. -

6. ©S02

6.1 -CS02 applicability. This requivement is applicable as follows: (1) equipment and
subsyatem AC and DC power leads, including grounds and neutrals which are not grounded
internally to the equipment or subsystem and (2) for Navy procurements, interconnecting control
leads which provide AC or DC power from or to the test sample.

6.2 CS02 limits. The teot sa-ple shall not exhibit any malfunction, degradation of
performance, or deviation from specified indicatious, beyoand the tolerances iadicated in the
ind{vidual equipment or subsystem spacification, when subjacted to 1 volt from a 50 ohu source.
The test signal shall be applied directly to the equipment input terminals, not through the
test sample's power line cord. The requirement i{s also met under the following coudition:
vhen a l-watt source of 50 ohms impedance ceannot 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. When raquired by the Command or sgeuncy coacerned, the Centralized Control and
Monitoring Equipment or Sensors shall meet the requirements from 2 to 30 MHz, when subjected
by common mode coupling to 12.25 volts or 3 watts from & 50 ohm source; this requirement is
applicable for unshielded cables and cables with shields grounded only at one end.

7. €SO3 (limtted applicability)

7.1 C€S03 applicability. This requirement is applicable to receiving equipment aad
subsystems, such as receivers, RF amplifiecs, transceivers, and the like. The applicable
frequency range of this requirement is dependent on theé operating frequency of the test aample
as spectfied in MIL-STD-462,

7.2 CS03 limits. The test sample shall not exhibit any intermodulation products from
two signals, beyond those- petnitted in the iondividual equipment or subsystem specification,
whea:
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a. Signal generator #1 is set 66 dB above the level required to obtain the
standard reference output, as specified in MIL-STD-462; except that when £|
ie 1in the frequency range of either 200 to 400 Miz or 2 to 25 MHz, the
generator output shall be 80 dB above the reference level, but the output
of signal genentor #1 shall not exceed 10 dBa. )

b. Signal generator #2 1s set 66 dB above the level required to obtain the
stendard reference output, as specified in MIL-STD-462, but the gensrator
output level shall not exceed a power level of 10 dBm.

8. CS04 (limited applicability)

8.1 CS04 spplicabilicy. This requirement is applicable to receiving equipment aad
subsystems, such as receivers, RF amplifiers, transceivers, aad the like. The applicable
frequancy range of this requirement is dependent on the operating frequéncy of the test
ssuple, as spscified in MH—STMGZ.

8.2 C804 limite. The test saaple shall not exhibit any undesired respoase when
subjected to the test signal shown on Pigure 5-8.

9, ¢S05 (1imited applicability)

9.1 C805 applicability. This requicrement {s applicable to veceiving equipment and
subsysteus, such as receivers, RP emplifiers, transceivera, and the like. The applicable
frequency range of this requirement is dependent on .the operating frequency of the test
sample, as spscified in MIL-STD-462.

9.2 (CS05 limits. The test sample shall not exhibit, due to cross modulation, any
malfuaction, degradation uf performance, or deviation From specified indications, beyond the
tolerances indicated in the individual equipment or subsystes specification, when subjected
to the following from signal generator #2: a signal 66 dB above the level required to obtain
the standard refereuce output, as spscified in MIL~STU-462, but not to exceed a power output
level of 10 dBa.

10. .Cs506

10.1 (CS06 applicability. Thie requirement is applicable as follows: (1) equipment
and subsystem AC and DC power leads, including grouunds and neutrals which are not grounded
internally to the equipment or subgyetem and (2) for Navy procurements, interconnecting
control leads which provide AC or DC power from or to the test sample.

10.2 CS06 limits. The test ssmple shall not exhibit any malfunction, degradation of
performence, or deviation from specified indications, beyond the tolerances indicated in the
individual equipment or subsysteam specification, when the test spike having the waveform
shown oa Pigure 5-9 ia applied to the AC and DC power input leaads for a period of not less
than 1 ainute at esch phase position, and for a total test period not exceeding 13 sinutes in
duration (in lieu of the values in MIL-STD-462). The values of B () and t() ave given below.
'rhe spike shall be superimposed on the powerline voltage waveform.

a. Spike #1 E} = 400 Volts; 1 = 5 microseconds + 20%.
11, CS07 (liaited applicability)

11.1 CS07 applicability. This requitewent is applicable for receiving equipment and
subsyatens ch utilize squelch circuits.

11.2 Cs07 1limits.

11.2.1 Requirement !. The squelch cfrcuits shall not open when the output of a 50-ohm-
impedance impulse generator, set at 90 d8 uV/MHz, is applied and matched to the input terminala
of the test sample.

11.2.2 Legu:lrenent 2. The squelch circuit shall not open whan two signals arve applied
at the input of the test sample. One signal ehall be an unmodulated RF signal at the receiver
tuned frequency, whose aaplitude is two-thirds of the RF, voltage used to adjust the squelch
threshold. The second signal shall be an impulse signal of 50 4B uv/Muz.

5-5


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

MIL-STD-461C

12, €S09 (limited applicability)

12.1 GCS09 applicability. This requirement is applicable to equipment and subsysteme
that have aa operating frequency range of 100 kHz or less and an operating semsitivity of
1 uV or less, such as 0.5 V.

.12.2 (€S09 limit. The test sample shall not exhibit any malfunctioun, degradation of
perforunce, or deviation from specified indications, beyond the tolerances indicated in the
individual equipment or subsysteam specification, when subjected to the-levels less than or
equal to .those on Figure 5-10 across ‘the applicable test points.

13. C310 (limited applicadbility)

13.1 €810 applicability. This electromagnetic pulse (EMP) requirement 18 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 internally to the equipsent or
subsystem. Applications of this requirement are to be determined on a case-by-case basis.

It should be noted that if the equipment is to be installed.on aan intentionally uahardened
{unshielded) ship, the equipment will not be adequal:ely protae:ed against the specified RMP.

i3.,2 €810 limit. The test lanple shall not exhibit any permaneant nalfunction, degrada-~
tion of performance, or deviation from specified indications, beyond the tolerances and
tecovery tises iudicated in the individual equipment ‘or. oubayaten specification, after belng
sibjected to a test signal having either the waveform and common mode current level showm on
Figure 5~11, as determined in accordance with MIL-STD-462.

14, CS11 (limited applicability)

14.1 CS1] applicability. Thia EMP requirement ia applicable to Wavy equipment and
subsystems having intercomnecting or intraconnecting coantrol, signal, or power csbles. This
requirement 1s not applicable for equipment intended aolely for use on wooden hull ships,
unless otherwise specified by the procuring activity. It should be noted that {f the equipment
is to be installed on an unhardened (unshielded) ship, the equipment will not be adequately
protected ageinst the specified EMP. Actual cable types, sizes and eonﬂguutiona subjected
to the specified RSO5 levels are exempt from meeting thia requirenent.

14.2 CS11 limit. The test sample shall not exhibit nqy perasnent malfunction, degrula-
tion of performance, or deviation from specified indicdtions, beyond the tolerances and
recovery times indicated i{n the equipment or subsystem specification, after being subjected to
a test signal having the waveform shown in Figure 5-12 and having a maximum bulk comson mode
cable current of 10 amps, as deteruined in accordence with MIL-STD-462.

15. REQL

15.1 EREO] appliesbility. This requirement {s applicable for radiated emissions from
equipment and subsystems, cebles (including control, pulee, IF, power, and antennas Lrans~
uission lines) and interconnecting wiring of the test sample.. The requiresent applies at the
fundamental frequencies and sll epurious.emissions, including harmonics, but does not apply to
radiation from antenmas. .

15.2 REO} limit. Magnetic field emissions shall not be radiated in excess of the levels
shown on Figure 5-13. If the requirement canuot be met even with equipment wodificatious,
the magnetic field level-~versus-distance €alloffs shall be determined, and the data submitted
in the EMI Test Report.

16. REO2

16,1 REO2 applicability. This requirement is applicable for radiated emissions from
equipment and subsystems, cables (iucluding control, pulse, IF, power, and antennas trans—
wission lines) and interconnecting wiriug of the test sample. For narrowband, it applies at
the findamental frequencies and a11 spurious emissions, including harmouics, but does. not
apply to radiation from antennas. ' This requirement is epplicable for broadband emissions
from 14 klll to 1 GHz nml for marrowband emiuiom !ron 14 kHz to 10 GHz, exeept as noted below:

a. For sonar equipment, narrowband and broadband enission requirements
are applicable up to 75 Miz,

b. For electrical equipment, narrowband and broadband emission require-
ments are applicable up to 400 MHz.
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16.2 BRE02 limits. E-field emiseions shall not be radiated in excess of those given in
16.2.1 and 16.2.2. Above 30 MHz, the limits shall be met for both horizontally and vertically
polarized waves.

16.2.1 Narrowband electric field emissions. Narrowband E-field emisslons shall rot be
radiated in excess of the applicable limit curve shown on Figure 5-14 at the required test
distance, as specified in MIL-STD—462.

16.2.2 Broadband electric field emissions. Broadbasd E-field emiesions from all’
equipment and subsystems, including radiated ewitching transiente resulting from (a) sutomatic
cycling of électronic or electrical switching ciccuitry, (b) actuation of push-to~talk. '
mechanisms (that is, keying of trsnemitters), or (c) manual switching shall not be radiated
in excess of the applicable limit curve shown on Figure 5-15 at the required test dietances,
as specified in MIL-STD-462.

17. REO3 (limited applicsbility)

17.1 REQ3 applicability. Thie requirement is applicable, with the approvsl of the
procuring activity, when the spurious emigsione and harmonics cannot be detsrmined usiag the
procedures of CR0O6. The frequency range of this requirewment {s dependent on the operating
frequency of the test sample (eee MIL-STD-462). The requirement is not appliceble within
either the test sample’s necessary bandwidth or + 5 percent of the fundamental frequency.

17,2 REO3 limit. Harmonics, except the second and third, and all other spurious
emissions shall have peak powars 80 dB dowm from the power at the fundamentsl. The second
and third harmonics shall be suppressed by: 50 + 10 log P (where P = peak power, in watts,
at the fundamentsal) or 80 dB, whichever requires less suppressioa.

18, RSOl

18.1 RSOl applicability. This requirement applies to equipment and subsystems aud
their associsted cabling and coanectors. ’

18.2 RSOl limits. The test sample shall not exhibit any parmanent malfunction,
degradation of parformsnce, or deviation from specified indications, beyond the tolerances
indicated in the individual equipament or subsystem specification, when subjected to magnatic
fields less thsn or equal to the limit curve shown on Figure 5-16.

19. RS02

19.1 RS02 applicability. Parts I and XI of this requlre-eht are -applicable to equipment
and subsystens procured for use on surface ships.

19.2 RS02 limits.

19.2.1 Part I -~ spikes. The test saample shall not exhibit any malfunction, degradation
of performance, or deviation from specified indicatione, beyond the tolerances indicsted
ia the individual equipment or subsystem specification, when subjected to the test spikes
having the waveform shown on FPigure 5-9. The values of E() and t() exe given below:

a. Spike M ) llA- 400 Volts; t; = 5 aicroseconds + 20X.

,19.2.2 Part I1 — power frequency. The test sample shall not exhibit any malfuaction,
degradation of performance, or deviation from specified indications, beyond the tolerances
indicated in the ind{vidual equipment or subsystea specification, when 20 amperes are applied
to the test wire at the power frequency(ies) of the test semple,

20. RSO3

20,1 R503 applicability. This requirement is applicable from 14 kHz and 10 Gllz., plus
at all intentionally generated frequencies between 10 and 40 GHz of any known intentional
enitter located on the ship.
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20.2 RSO3 limite. The test sample shall not exhibit any permanent malfunction, degradation
of performance, or deviation from specified indications, beyond the tolerances indicated in the
individual equipment or subsystem specification, when subjected to the radisted electric flelds
(E) less then or equal to those specified herein. Abave 30 MHs, the requirement shall be met for
both horisontally and vertically polarired waves; circular polarized waves are also acceptable.
Appropriate consideration ashall be given to the operatioual radiated electromagnetic eaviromment
from both friendly and hostile emitters which an equipment or subsystem may encounter during ite
1life cycle. Applicable portions of MIL-HDBX-~235 shall be used to determine the anticipated
environment. As a minimum, the following levels apply. If levels substantially higher than
thosa given herain are specified, modifications to the procedure in MIL-STD-462 may be required.
Such modifications are to be described in the EMI Test Plan.

E-field level (Volts/weter at antiél.pated
location of equipment or subsystem)
Frequency BELOW DECKS ABOVE nms
METALLIC | NON-METALLIC Areas exposed to the
RULLS HULLS weather, all surface
ships
14 KBz to 10 GHs 10 50 200
Above 10 GHz _ 10 50 : T .200

21. RS05 (limited applicability)

21.1 RS0S applicability. This requirement is intended for Navy equipment and subsysteas
and is applicable when both of the following conditions exiet: (a) operation of the equipment
or subsystem ig essential for the success of a mission and (b) the equipment or subsystem is
to be located in areas exposed to the weather; i.e., above decks on intentionally hardened
(shielded) ships. This requirement is mot applicable for equipment iatended solely for use on
wooden hull ships, unless otherwise specified by the procuring activity. Cebles that can not
be tested in accordance with MIL-STD-462 ehall meet the requirements of CSl1 and cables subjected
to the specified CS11l levels are exempt from meeting this requirement.

21.2 RSO5 limit. The test sample shall mot exhibit any permaneant malfunction, degradation
of performance, or deviation from specified indications, beyond the tolerances and recovery
times indiceted in the individual equipment or subsystem specification, after being subjected
to a test signal having the waveform and emplitude shown on ¥igure 5-17.
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FIGURE 5-6. LIMIT FOR CEQ3 BROADBAND EMISSIONS AC LEADS
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Limits:
‘Lo
2.

MIL-STD-461C

Limit
A
3 |
03
x|
H
[+ 3
als
o Lt —>
" t to t t

Receiver tuned frequency or band center for amplifiers.

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

Highest tunable frequency of receiver band in use or the highest frequency
of amplifier passband.

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

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)

The limit at B shall be set as follows:

a. Receivers: O dBa 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 dBn value shall be used. :

FIGURE 5-8. LIMIT FOR CSO4
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Time

e t | :
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NOTE: The test sample shall be subjected to the spike(s) with the waveform shown and
with the specified voltage (s) and pulsewidth(s).

FIGURE 5-9. ACCEPTABLE WAVESHAPES FOR CS06 AND RSO2

J19%-01S~"TIN


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

MIL~STD~461C

300t

| B
| S———"
Py S
| A
[ .

3oL

6080 ¥Ood Lt
0i-S 3UNS

L SeeY
L
2

60SO HOJ LINM "OL-€ 3UNO

A

(zH) AON3ND3YI

oot

411

. OF -

' 5-18


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

Imax

Maximum. Common Mode Current (Amps)

8

MIL-STD~461C

0,
1
18
R |
.01
10. © 100.
Frequency (MHz)
- a -
Tyax IP‘N““"”__I“A e_. | §m(zmﬂ o
g - whers, . o
z Bt R
E Ipm (f)amoam pin
' current in amps
] frmmy.m
t = time, seconds

Q =‘dmyimm

FIGURE 5-11. LIMIT FOR CS10
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Maximum Common Mode Current (Amps)

" MIL~STD-461C

g

B

S |

B

. .
b b
-

o
ande

Lt iepnd AT
o1 1 1 10. 100,

Frequeﬁcy ‘(MHz)

Rl '
ToagLe (2 108T, € SIN(2wit)

IMAX —
b=
8 hare,
ul § . I {t) = common mode cable
. 3 w - “CABLE current in amps
H g f 2 frequency, hertz
t = time, seconds

OSthm

FIGURE 5-12. LIMIT FOR CS11
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1. SCOPE

This part of MIL-STD~461 supplements Part 1 of the standard by defining emission and
gusceptibility requirements and nnits for equipment and aubsyateu intended for use in
submarines (Class AS5).

1.1 Determining requirements. Table 6~L shall be used to determine the specific
tequirements for class A5 equipment and subsystems. The tebl.e also denotes the paragraphs
wharein the requirements and limits are defined. A "1" etitry in the table means the require-
ment is applicable, and the limtt 'shall be met using the procedures in MIL-STD-462 or the
approved EMI Test Plan. A “Y;" entry means the applicability of the requirement is limited
and 18 specified in the appropriate corresponding paragraph, The limit shall be wet using
the procedures in MIL-STD-462 or the approved EML Test Plani A "T" eatry means that the
applicability must be determined oun a case-by-cass basis and 1f the requirement is to be
imposed, it must be so specified in the appropriate procurement document. When required,
the limit shall be met using the procedures in MIL~STD-462 or the approved EMI Test Plan.
Abgence of an entry means the requiremsnt 1s not applicable. For procurements of subsystems,
such as radar, EW surveillance, and the like, comprised.of- ‘individual equipment listed in
Table 6~I, the applicable emission’and susceptibility requireuentl for the subsystem shall
be tauor;ed by the procuring activity based on the requir_aunts of the iodividual equipment.

1.2 Exceptions for interference free equipment. There atre electrical aad electro~
mechanical equipment which are usually interference free and for which written approval to
forego emigsion testing may be obtained when procured as indtvidual equipment. As a meaus of
establishing whether an equipment will require testing, the.equipment manufacturer shall
forward to the Command or agency concerned a complete electrical description of the equipment
and the justification to forego testing. - Written approval to forego testing must be obtained
£rom the Command or agency coucerned and gshall be requested as urly in the procurement
cycle as possible.

1.3 Exceptions for ential electrical and electromechanical equipment. The following - '

electrical and electromechaenical equipment are considered noneuenual and need not meet the
susceptibility requirements specified herein.

¢ Recreational equipnent, such as electrlcal ganes
@ Vending machines .

2, CE0l

2.1 CEOl applicability. This Trequirement is applicable for alternating curreat (AC) and
direct current (UC) leads, which obtain power from other sources or provide power to other
equipment or subsystems; grounds or neutvals, which are not grounded internally to the subsystem
or equipment being measured; and intercounecting control leads, which provide AC and DC power
from or to the :eat sample. The requirement 1s not applicable for interconnecting signal leads
such as clock, IF, audio, firiang,- dig:ltal RE, and l:he like unless othervise specified by the
Command or agency concerned, )

2.1.1 DC and 1nterconnecuy leada. This requlrement is applicadle for narrowband
emigssions from 30 He to 15 kHs - . ’

2.1.2 AC leads. This requirement is applicable for narrovband enigsions from the power
froquancy(ieo) of the test sample to 15 kiz.

" 2.2 CEOl limits,

2.2.1 DC leads. Electromagnetic emissions shall not appear ou DC leads in excess of the
values shown on Figure 6~1. The tollowln; limits slull be uc -hen meagured \d.th an effective
bandwidth not exceeding 75 Hz. :

2.2.2 AC leads. Blectronagneuc exissions shall not appear on AC leads in excess of the
values shown on the applicable limit 1line on Figure 6~2. The limits shall be wet when measured
* with an effective bandwidth not exceediug the prinnry pover frequency plus 20X of the primary
power ftequency.
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TABLE 6-1. EMISSION AND SUSCEPTIBILITY REQUIREMENTS FOR CLASS

AS EQUIPMENT AND SUBSYSTEMS
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2.2.3 Interconnecting leads.

2. 2 3 1 Connected outer shield and twisted pairs together. For interconnecting control
and signal leads having the outer shield connected, and for twisted pairs with tha pairs
together, electromagnetic emissions shall not appear on the leads in excess of the values
shown on Pigure 6-1. The limits shall be met when measured with an effective bandwidth not
exceeding the primary power frequency plus 20% of the prinary power frequency for AC leads or

75 Hz for DC leads.

2.2.3.2 Disconnected outer shield and twisted pairs separated. For interconnecting
control and signal leads having the outer shield disconnected, and for twisted pairs having
the pairs separated, the limits shall be developed on a case~by-case basis considering the
intentional transwmission, its specified power level, necessary information baudwidth, sud
pulse rise time. Such limits must be approved by the Command or agency conceraed.

3. CE03 .

3.1 CEO3 spplicability. This requirement is appucable for altermating current (AC) and
direct curreat (DC) leada, which obtain power from other "§ources or provide power to other

equipment or subsystems; grounds or neutrals, which are not grounded internally to the sub-
system or equipment being weasured; and fntercoanecting control leads, which provide AC and DC
power from or to the test sample. The requirement {e anot applicable for imterconnectiog
signal leads such as clock, IP, audlo, firing, digital, RF, and the like, unless otherwl.oe
specified by the Command or agency concerned.

3.2 CE03 limits.

3.2.1 DC leads. Electromagnetic emissions shall not appear on DC leads in excess of the
" values shown on Figures 6-3 and 6~4 for narrowband and broadband emiseions, respectively.

3.2.2 AC leads. Electromagnetic emissfons shall not appear ou AC leads fu excess of the
values shown on Pigures 6-5 and 6-6 for anarrowband and broadband ealssions, respectively,

3.2.3 Interconnecci. Ing leads.

3.2.3.1 Connected outer shield and twisted pairs together. For interconnecting coatrol -
and signal leads having the outer shield connected, and for twisted pairs wlth the pairs
together, electromagaetic emisslons shall not appear oan the leads {n excass of the values
shown on ¥igures 63 and 6~4 for varrowband and broadband emigsions, respectively.

3.2.3.2 Disconnected outer shield and twisted pairs separated. For interconnecting
control and signal leads having the outer shield diaconnected, and for twisted palrs having
the pairs separated, the limits shall be devaloped on a case-by-case basis considering the
intentional transmission, its specified power level, necesgary information bandwidth, aud
pulgse rise time. Such limits must be approved by the Comund or agency concerned.

4. CEO6 (limited applicabtlity)

4,1 CEO06 applicability. This requirement is applicable for those equipment and subsystems
with antenna leads or those designed to be connected to anteanas. The tranemitter key-down
harmonic and spurious emission portions of this requirement may be measured using the procedures
in REO3 (in 1ieu of those of CE06) with the approval of the Command or agency coucerned, when
any of the following conditions exist: (a) transmittet power exceeds 5 kW avcugc, (b) the
fundamental frequency of the test sample exceads 1.24 GHx, (c) the test semple's antemna is an
integral part of the traunsamitter and cannot ba replaced by a suitable dummy load, or (d) for .
equipment and subsyastems with waveguide transmission lines and operating below 1.24 GHz. The
frequency range of this requirement is dependent on the operating frequency of the test sample
(eee MIL~STD-462). The transmitter (key-dowm) portion of this requirement 18 not applicable
within either the test sample's neceeul:y bandwidth or + 5 percent of the fundanental frequency.

4.2 CRO6 limits. Conducted emissions in excess of the values given bslow shall not
sppear at the test.sample's anteand terminals. "

4.2.1 Receivers.

a. Narrowband emissions: 34 dB v

b. Broadband emiseions: - 40 dB puvV/MRz
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4,2.2 Transaitters (key-up and standby).

a. Narrowband emisaions: 34 dB uv
b. Broadband emissions: 40 dB uv/Miz

4,2.3 Transmitters (key—-down mode). Harmonics, except the second and third, and all
other spurious emissions shall have peak powers 80 dB dowm from the power at the fundamental.
The second and third harmonics shall be suppressed by: 50 + 10 log P (where P = peak power,
in watts, at the fundameatsl) or 80 dB, whichever requiras less suppression,

5. Cs01

5.1 CSOl applicability. Thie requirewent is applicable to equipment and subsysten AC
and DC power leads, including grounds and neutrals which are not grounded iatsrmally to the
equipment or subsystem. The requirement is not applicable within + 5 percent of the power
frequency(ies). This requirement way be deleted for AC leads, with the approval of the Conmand
or agency concerned, 1f no circuit within the equipment or eystem has a sensitivity of 100 aV
or bettsr,

5.2 CS01 limits. The test sample shall not exhibit any permanent malfunction, degradation
of perforamance, or deviation from specified indfcations, beyond the tolerances indicated in the
individual equipment or subsystem specification, when subjected to electromagnetic energy :
injected onto its power leads less than or equal to the values shown in Figure 6~7. The require—
ment is also met under the following condition: when the power source specified in MIL-8TD-462,
adjusted to dissipate 50 watts in a 0.5 ohm load, cannot develop the tequired voltage at the
test sample power input terminals, and the test sample is not susceptible to the output of the
aignal source.

6. CS02 (limited applicability)

6.1 CS02 applicability. Applications of this requivement are to be determined on a
case-by~case basis. When specified, this requitement i{s applicable to equipment and subsysten
AC and DC power leads, including grounds and neutrals which are not grounded internally to :he
equipment or subsystem.

6.2 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 specification, when subjected to l-volt from a 50 ohm source.
Tha test aignal shall be applied directly to the equipment input terminals, not through the
test sample's power line cord. The requirement is also met under the following condition:
when a l-watt source of 50 ohms impedance cannot develop the required voltage at the test
gauple power input teminnla, and the test sample {8 not susceptible to the output of the
signal source.

7. 0303 (limited applicability)

7.1 (€803 applicability. Thie requirement is applicable to receiving equipment and
subsystems, such as receivers, RF amplifiers, transceivers, and the like. The applicable
frequency range of this requirement ie dependent on the operating frequency of the test sampla,
ag specified in MIL-STD-462.

7.2 CS03 1imits. The test sample shall not exhibLlt any interwmodulation products from two
signals, beyond those permitted in the individual equipment or subsystem specification, when:

a. Signal generator f1 19 set 66 dB above the level required to obtain the
standard reference output, as specified in MIL-STD-462; except that whea f;
is in the frequency range of either 200 to 400 MHxz or 2 to 25 Mz, the
generator output shall be 80 dB above the reference level, but the output
of the signal generator shall not exceed L0 dBm.

b. Signal generator #2 1s set 66 dB above the level required to obtain the

standard reference output, as specified in MIL-STD-462, but the generator
level shall not exceed a power level of 10 dBm.
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8. ©S04 (limited applicability)

8.1 C804 applicability. This requirement is spplicable to receiving eq\lipnenl: and
subsystems, such as receivers, RF amplifiers, traunsceivers, and the like. The applicable

frequency range of this requirement is. dependenc on the opeuting frequency of the tul: emle,
as specified {in MIL-STD-462.

8.2 CS04 limits. The test unple shall not exhibit any undesired response when subjected
to the test signal shown on Figure 6-8.

9. 0305 (limited applicability)

9.1 C805 applicability. .This requirement 1s applicable to receiving equipnen: and
subsystems, such as receivers, RPF amplifiers, transceivers, and the like. The applicable
frequency range of this requirement is dependent on the operar.ing frequency of tha test unple,
as speciffed in MIL-STD-462.

9.2 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 subsystem specification, when subjected
to the following from signal generator #2: a signal 66 dB above the level required to obtain
ths standard reference output, as specified in MIL~-STD~462, but not to exceed a ponr output
level of 10 dBm.

10. Cs06

10.1 €S06 applicability, This vequirement is spplicable to equipment and subsystem AC
and DC power leads, including grounds and neutrals which are not grounded internally to the
equipment or subsystem.

10.2 (S06 limits. The test sample shall not exhibit any ulfuncl:ion, degradation of
performance, or daviation from specified indicstions, beyond the tolerances indicated in ths
individusl equipment or subsystem specification, when the test spike having the waveform
shown on Figure 6-9 1s applied to ths AC and DC power input leada 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 1lieu of the values in MIL~STD-462). The values of B() aad t() are given below.
The spike shall be ouperinpooed on the powerline voltage waveforl.

‘as Spike #1 _ - By = 400 Volta, t} * 5 microseconds + 20%.
11, ©507 (limited applicadilicy)

11.1 CB507 applicability. This reqnirelent is applicable for receivinz equipment end
subsystems which utilize squelch circuits.

11,2 €507 limits.

11.2,1 _l_'ﬁ\_n_irment 1. The squelch circuits ghall not open when the output of a 50-ochm
impedance impulse generator, sat at 90 dB uV/HHz, is applied and matched to the input terminals
of the test eample.

11.2.2 Eu_i remoent 2. 'nu squelch circuit shall oot open whea two s:lgn-ls are applied
at the input of the test sample. One signal shall be an unmodulsted RF signdl at the recelver
tuned frequency, whose amplituds is two-thirds of the RF voltage used to adjust the aquolch
thruhold. The second signal shall be an impulee lignal of ‘50 dB uv/Muz.

12, . CS09 (limited applicability)

12.1 (€809 applicability. This requirement is applicable to equipment and subsystems
that have an operating frequency range of 100 kHz or less aud au operating umitivity of 1 uv
or less, such as 0.5 uv,

12,2 €S09 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 specificationm, vhen subjected to the levels less than.or -
equal ‘to those shown on Figure 6-10 ecross the applicable test points.
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*13. CS10 (limited applicability)

13.1 GCSI10Q applicability. This electromagnetic pulse (EMP) requiresent is applicable to
Navy equipment and subsystem interface pins and terminals of leads, including grounds and
neutrals, connected to towed buoys, trailing devices, and periscopes. Applications of this
requirement are to be determined on a case-by-case basis. )

13.2 CS510 limit., The teet sample shall not exhibit any permanent malfunction, degradation
of performance, or deviation from specified indications, beyond the tolerances and recovery
timea indicated in the individual equipment or subsystea specification, after being subjected
to a test signal having sither the waveform and common mode current level shown on Figure 6-11,
ag deterained in accordance with MIL~STD-462.

14. CS11 (limited applicability)

14.1 CS11 applicability. This EMP requirement is applicable to Navy equipment and sub-
systems having intercoanecting or intraconnecting control, signal, or power cables coanected
to towed/trailing devices and periscopes. Actual cable types, sizes and configurations
subjected to the apecified RSO5 levels are exempt from meeting this requirement.

14,2 CS11 limit. The test cample shall not exhibit any permanent malfunction, degradation
of performance, or deviation from specified indications, beyond the tolerances aund recovery
times indicated in the equipment or subsystem specification, after being subjected to a test
signal haviag the waveform shown in Pigure 6-12 and having & maximum bulk common mode cable
current of 10 amps, as determined in accordance with MIL~-STD-462. ’

15. REOQL

15.1 REOl applicability. This requirement 1is spplicable for radiated emissions from
equipment and subsystems, cables (including control, pulse, IF, power, and antenaas trans-
uission lines) and interconnecting wiring of the test sample. The requirement applies at the
fundamental frequencies and sll epurious emissione, including harmounics, but does not apply to
radiatlion from antennas.

15.2 REQ] limit. Magnetic field emissions shall not be radiated in excess of the levels
shown on Pigure 6~-13. 1€ ths requirement cannot be met even with equipment wodifications,
the wagnetic field level~versus-distance falloffs shall be determiued, and the data submitted
in the EMI Test Report.

16. RRO2

16.1 RE02 applicability. Thie requirement is applicable for radiated emissions from
equipment and subsysteams, cables (including control, pulse, IF, power, and antennas trane-
nission lines) and intercoanecting wiring of the test sample, For narrowband, it applies et
the fundamental frequencies and all spurious emissions, including harmonics, but does aot
apply to radiation from anteaaas. This requirement is applicable from 14 kiz to 1 GBz, except
as noted below:

a., For eonar equipment , narrowband and broedbsnd emission requirements
are applicable up to 75 MHs,

b. For electrical equipment, narrowband snd broadband emission cequire-
ments are applicable up to 400 MHz. )

16,2 REO2 limits. E-field emissions shall not be radiated in excess of those given in
16.2,1 and 16.2.2, Above 30 Miz, the limite shall be met for both horizontally and vertically
polariged wavees, - .

16.2.1 Narrowband electric field emisgsions. Narrowband E-field emissions shall not be
radiated in excees of the limit curve shown on Figure 6-14 at the required test distance, as
specified in MIL-STD-462,

16.2.2 Broedband electric field emissions. Broadband E-field emissions from all
equipnent and subsystems, including rediated switching transients resulting from: (1)
automatic cycling of electromic or electrical switching circuitry, (2) actuation of push-
to-talk mechaniems (that is, keying of transmitters), or (3) menual switching shall not be
radiated in excess of the limit curve shown on Pigure 6~15 at the required tast distances,
as specified in MIL-STD-462.
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17. REO3 (lgmited applicability)

17.1:-RBO3 applicabslity. This requ:l.renent: is applicable, with the-approval of the
procuring activity, when the spurious emissions and harmonics camnot be determined usfng the
procedures of CEO6. The frequency range of this requirement is depeident on the operatiog
frequency of the test sample (see MIL~STD-462). The requirement 1s not applicable within
either the teat sample's necessary bandwidth or + 5 percent of the funduantal frequency.

17.2 BRR03 limit, Harmonics, except the second and third, and a11 other gpurious
-emissions shall have peak powers 80 dB down from the power at the fundamental. The second
and third harmonics shall be suppressed by: 50 + L0 log P (where P = peak power, in watts,
at the fundamental) or 80 dB, whichever requires less suppression.

18. RS0l

18.1 RS0l applicability. This requtrenent applies to equipment and suboyoteu and their
assoclated cabling and connectors.

18,2 RSOl limit. The test sanple shall not exhibit any malfunction, degradation of
performance, or deviation from specified indicstions, beyond the tolerances indicated in the
individual equipment or subsystem specification, when subjected to magnetic €ields less.than
or eqnal to the liuic curve- shown on Figure 6~16..

19.  Rs02

19.1 RS02 applicability. Parts I and II of this require-ent are appliclble Eor Ac and
DC equipment and subsystens procured for use on submarines.

19.2 RS02 limita.

19.2.1 Part I - spikes. The test sample shall not exhibit any malfunction, degrsdation
of performance, or deviation from specified indications, beyond the tolerances iandicated in
the individusl equipment or subsystea specification, when subjected to the test spike having
the waveform shown on ¥igure 6~9. The values of EQ) aad t() are glven below:

a. Spike #1 By = 400 Volte; t; = 5 microseconds + 20%.

19.2.2 Part II - power frequency. The test sample shall not exhibit any malfunction,
degradation of performance, or deviation from specified indications, beyond the tolerances
iadicated in the individual equipment or subsysteam specification, whea 20 amperes are applied
to the test wire at 60 and 400 Hz.

20. RSO3

20.1 RSO3 applicability. This requiremeat is applicable for all equipment and subsystems
between 14 kHz and 1 GHz. Above 1 GHz, this requirement is aot mandatory umless otherwise

required by the procuring activity.

20.2 RSO3 limits. The test sample shall not exhibit any malfunction, degradation of *
performance, or deviation from specified indicatfons, beyond the tolerances indicated in the
individual equipment or subsystem specification, when subjected to the radiated electric
fleld less than or equal to those specified herein. Above 30 MHz, the requirement shall be
met for both horizontally and vertically polarized waves; circular polarized waves are also
acceptable. Appropriate cousideration ghall be given to the operational radiated electro—
magnetic environment from both friendly and hostile emitters which an equipment or subsystem
may encounter during its life cyele. Applicable portions of MIL-HDBR-235 sliall ba used to
determine the anticipated enviroument. As a minimum, equipment and subsystems are to meet this
requiremént when subjected to a field of | volt/mater from 14 kHz to 1 GHs, If levels comparable
to those in MIL-HDBK-235 are specified, modifications to the procedure in MIL-STD-462 may be
required. Such modifications are to he described in the EMI Test Plan.
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21. RS0S (limited applicability)

21.1 RSO5 applicability. This EMP requirement is intended for Navy equipasnt and -
subaystens and is applicable when both of tha following conditlons exist: (a) operatioan of
the equipment or subsystem is essentisl for the success of a mission and (b) tha equipment or
subsystem is intended to be operated external to tha hull of a subuwariune, including periscopes.
Cables that can not be tested in accordance with MIL-STD~462 shall meet the requirsweats of
CS11, and cables subjected to the specified CS811 levels ars exempt from meeting this
requirement.

21.2 RSOS limit. The test sasple shall not exhibit any permagent malfunction, degradation
of perforasnce, or daviation from specified iadicstions, beyond the tolerauces and recovery
times indicated in the individuel equipment or subsysteam specification, after being subjected
to a test signal having the waveform and amplituds shown in Figure 6-17.
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Limit
o .
s Al j— W —»
S| —TT=
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a8 :
0 - — . S
i1 fo ', ¢

fo = Receiver tuned freduency or band center for amplifiers.

f1 = Lowest tunabla frequency of receiver bsnd in use or the lowest frequency
of amplifier passband. :

f2 = Highest tunable frequency of receiver band in use or the highest frequency
of amplifier passband.

W = Bandwidth between the 80 dB points of the receiver selactivity curve as defined
in the test sample's technical requirements or the comtrol plan.

_ Limits:

1., The limit at A is 80 dB above the input level required to produce the standard
N raeference output. (This limit shall not be used for amplifiers)
2. - The limit at B shall be set as follows:
a. Receivers: O dBm 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 O dBa value shall be used.

FIGURE 6-8. LIMIT FOR CSO4
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Imax
Maximum Common Mode Current (Amps)

100.

MIL-STD-461C

T 1T T80T T T V8970 AR LA R kA

0.63 MHz

A

o R | 1 10. ~ 100.
Frequency (MHz)

~uir :
: q
I, =108T,, 8 sm(zmn.

ImAx.
A where,
z M
o . 1 ﬂsmmonmodc pin
- Hu( T ceaps
l_sfroquency,hem
t = time, seconds
" - Q = decay factor

FIGURE 6-11. LIMIT FOR CS10

6-19


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

Imax
Maximum Common Mode Current (Amps)

MIL-STD-461C

100.
10.
1..
16
N
.01 » !
ko) | N | 1 10. 100.
" Frequency (MHz)
_mit
1 () 2108I,..6 2 siNn(2wh)
IMAX CABLE MAX
; )
o 1&. v whers,
w & ,
a 3 ICA&LE {t) = common mode cable
‘3 ‘ud current in amps :
2] %’ { = frequency, hertz

t s time, seconds
Q = decay factor

FIGURE 6-12. LIMIT FOR CS11
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92-9/6z-g

45 |

KV/METER

50

40

38

30

« ——0.9E, . Eo = FIELD STRENGTH IN KILOVOLT/METER
. . .. 1 =RISETIME IN SEC, .

tg = DURATION PULSE WIDTH IN SEC.

14 =FALLTIME IN SEC.

bty —f—1y >— - 1y — — .|

=~uwd et : o '-:-_"550:16“'

~ FIGURE 6-17. LIMIT FOR RSO5
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1. 8COPE

'l.‘his part of MIL-STD-461 supplements Part 1 of the staudard by defining emission and
uusceptibinty requirements and limits for equipment and aubnyate-s which suppocrt the class A
equ:lpuenl: and subsystems, but which will not be pbysically located in criticel ground areas
{class B). Examples of some of the class B equipmeat and subsystems include: electronic shop
waintenance and test equipment used in nom-critical ground areas; and theodolites, navaids,
and other similar equipment and subsystems used in non-critical areas.

1.1 Deteni&ng requitenento.

1.1.1 Alr rorce and Navy procurements. Table 7-I shall be used to determine the
requirements applicable for equipment and subsystems procured for AP or Navy use., The table
also denotes the paragraphs wherein the requirements and limits are defined. A "Y" entry in
the table means the requirement is. opyucable, aud the limit shall be wet using the procedures
in MIL-STD-462 or the approved EMI Test Plan. A "Yy," entry means the applicability of the
requirement {s limited and is specified in the correspouding appropriate paragraph. The limit
shall be met using the procedures in MIL-STD-462 or the approved EMI Test Plan. A "T" entry
means that the applicability of the requiremeant must ba detarmined on a case~by-case basis and,
1€ the requirement is to be iwmposed, it must be so specified in the appropriate procurement
document. When required, the limit shall be met using the procedures in MIL-STD-462 or the
approved EMI Test Plan. Abseuce of an entty oeans clxe requirenen: -is not applicable.

l1.1.2. Army procurements, Thia part of MIL~-STD-461 ahnll not be uoed unless otherwise
apecified by the Command or agency concemed.

2. CE03

2.1 CEO3 applicability. This requirement is applicable for altevuating curreat (AC)
‘and direct current (DC) leads, which obtain power from other sources or provide power to
other equipaent or subsystems, including grounds or neutrals which are not grounded
internally to the subsyatem or equipment being measured. Por Navy procurements, this
reqnitenent ia also applicable for interconnecting control leads which provide AC and DC -
‘power from or to the test sample. The requirement is’ not applicable_for faterconnecting
sigual leads such as clock, IF, audio, digital, RF, and the like, unless otherwise specified
'by the Command or agency coacerned. Conducted -switching Cransient eulgsiouns, including -
‘ON/OFF switching, shall meet the requirenento of 0307.'

2,2 CRO3 limits,
-2.2,1 DC and interconnecting control leads. Blec:rougne:ic enfasions shall not appur

on DC and, where required, interconnecting coutrol leads in excess of the valdes shown on
'Figures 7-1 and 7-2 for narrowbaud and broadband emissions, respectively.

2.2. 2 AC leads.

2.2.2,1 Air Force procurements.’ Electrmgnettc eaigsions ahnll not appear on AC
leads in excess of ‘thie values shown on Figures 7-} and 7-2 tor usrrowband and broadband
\emigsions, respactively.

2.2.2.2 Navy procurements. Electromagnbtic emissions shall not appear on AC leads
An excess of the values shown ou F:l.gnres 7-3 and 7-4 for narrowband and broadband emissions,
respectively.

2.2.3 Interconnecting sima_l ludn Lf 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 baundwidth, and
pulse rise time. Such limits must be approved by the Command or agency concerned.

3. CE06 (limited applicability)

3.1 CEO06 applicability. This requirement is applicable for those equipment and sub~
systems with antenna leads or those designed to be connected to antennas. The transmitter
(key~down), harmonic sud spurious emission portions of this requirement may be measured
using the procedures in RE03 (im lieu of CE06) with t;he epproval of the Command or agency
concernad, when any of the following conditions exist: (a) traunsmitter power exceeda 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 trananitter and caonot be replaced by a suitable
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dummy load; or (d) for equipment and subsystems.with wavegulde transmission lines and operating
below 1.24 cns. The frequency range of this requirement is dependent on the operating frequency
of the test sample (see MIL-STD-462). The transmitter (key-dowm) portion of this requirememnt

is not applicable within either the test sample's necessary bandwidth or + 5 percent of the
fundamental frequency.

3.2 (CBO6 limits. Oondncl:ed emissions in excess of the values given below shall not
appear at the test omle s antenns terminals,

3.2.1 Receivers.
a Narrowband enfosions: 34 dB ¥
b. Broadband emissions: 40 dB LV/Mix

3.2.2 Transmitters (key-up and standby).
a. Narrowband-euiuions: 34 a8 W

_b. Broadband emtssions: 40 dB uV/Mis

3.2.3 Trausmitters (keggown mode). .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 harmonica shall be suppressed by: 50 + 10 log P (where P = peak power, in
watts, at the fundamental) or 80 dB, whichever requires.lass suppression.

4. CE07 (limited applicability)

4.1 CBO7 applicability. .Applications of this requirement are to be determined on a
casa-by—case basis for the following types-of leads: - AC or DC leads which obtain power from
or provide power to other equipment or subsystems. )

4.2 CEO7 limpite. Conducted awitching spikes of lesa than 50 microseconds in ‘duration
shall not exceed the following, as applicabla;

a. AC leads: + 50 percent of nominal rms voltage.
b DC lea.dez + 50 percent, —150 percent of nominal 1ine voltage. -

Conducted owitching spikel equal to or ‘greater. than 50 licrouconds in duraeion ohall meet the
transient requirements as specified in the individual equipment ‘or subsystea specdfications.
Spike duration is the -time interval bstween the 50X smplitude point on the transient leading
edge and the 50% amplitude point on. the transient trailing edge; high frequency ringing super—
impoged on the pulse leud:l.n,g and trailing edges should be ignored. -

5. ©sOl (1imited npplicnbﬂity)

5.1 CSOL applicability. This requirement is applicable to .equipment and subsyatem AC
and .DC power leads, including grounds and neutrale which are not grounded internally to the
equipmént or subsystem. The requirement-is uot applicabls within + 5 percent of the power
frequency(ies), TYor Favy procurements, this requiresent may be deleted for AC leads, with the
approval of the Command or Agency concerned, if no ciru:it within the equip-ent or
nyua- 1s more sensitive than 100 nv. :

5.2 ¢cs01 lhiu. The tegt sample shall not exhibit any malfunction, degradnr.ion of
perforaance, or deviation from specified indications, beyond the tolerances indicated in.the
individual equipment or subsystem specification, when subjected to electromagnetic enexgy
injecl:ed onto ‘its power leads equal ro the values on Figure 7-3. The requirement is also met
under the following condition: when the power source. specified in MIL-STD-§62, adjusted to
dissipate 50 watts in a 0.5 olm load, cannot develop the required voltage at the test sample
pmr input terniuals, and the tut saiople is not susceptible to the output of the signal source.

6. ©€S02 (limited applicability)
6.1 CsS02 app cability. Applicat:lona of this reqnireunt are to be determined oun a

case~by-case baais for equipment and subsystem AC and DC power leads, including groundu and
neutrals which are not grounded internally to the equipmnc or uubsyoteu.

-7-3
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6.2 802 limits. The test sample ehall aot exhibit any malfunction, degradation of
performance, or devistion from epecified indications, beyond the tolerances indicated in the
individual equipmeat or subsystem specifieation, when subjected to l~volt from a 50 ohm
sourca. The test signal shall be spplied directly to the equipment input termiunals, not
through the test sample’s powver line cord. The requirement is also met under the following
condition: When a 1-watt source of 50 ohms impedance cannot devalop the required voltage
at the teet sample power input terminals, and the test sample is not susceptible to the
output of the signal source.

7. 303 (Limited applicability)

7.1 €803 applicability. Applications of this requirement are to ba determined on a
case~by-case basis for receiving equipment and eubsysteas, such as receivers, RFY asmplifiers,
trsnsceivers, and ths like. The applicabla frequency range of this requirement ie depandent
on the operating frequency of the test sample as specified in MIL-STD-462, :

7.2 CS03 limits., The test sample shall not exhibit any intermodulation products from
two signals, beyond those permitted f{n the individual equipment or subsystem specification,
vhent

a. Signal generator #1 ie set 66 dB above the level required to obtain the
standard referencea output, ss specified in MIL-STD-462; except that when £
is in the frequency range of either 200 to 400 MHxz or 2 to 25 Mz, the
generator output shall ba 80 dB above the reference level, but the output
of signal generator #1 shall not exceed 10 dBm. »

b. 8ignal generator #2 is set 66 dB above the level required to obtain the
standaxd reference output, as specified in MIL-STD-462, but the generator
output level shall not exceed a power level of 10 dBm.

8. CSOA (limited applicebility)

8.1 CS0A applicability. Applicstions of this requirement are to be datermined on a
cagse~by-case basis for receivars, RF amplifiers, transceivers, and the like. The applicable
frequancy range of this requirement fs depeundent on the operating frequency of the test
sample, as specified in MIL-STD-462.

8.2 CS04 limits. Test sauple shall wot exhibit anj undesired response when subjected
to the test signal shown on Pigure 7-6.

9. CS05 (limited applicability)

9.1 €805 applicability, Applicetions of this requirement are to be deteruined on a
case~by~case basie for receivers, RF amplifiers, transceivers, and the like. The applicable
frequency range of this requirement is dependent on the oOperating frequency of the test
ssnple, as epacified in MIL-STD-462. :

9.2 CS05 limits, The test sample shall not exhibit, due to croes modulation, any
malfunction, doguaiuon of performance, or deviation from specified indications, beyond the
tolerances indicated in the individual equipment or subsystea specification, when subjected
to the following from signal geanerator #2: a signal 66 dB above the level required to obtain
the standard referance output, as specified in MIL-STD-462, but not to exceed a power output
level of 10 dBm,

10, €306

10.1 CS06 applicebility, . This requirement ie applicable to equipment and subsystem
AC and DC power leads, iacluding grounds and neutrals which are not grounded iatermally to
the equipment or subsystesm, - : - -

10.2 CS06 limits, The test semple shall not exhibit any malfunction, degradation of
performance, or deviation from specified indications, beyond the tolerances indicated in the
individual equipment or subsystea specification, when the teet spike having the waveform
shoun on Figure 7-7 is applied to the AC and DC power input leads for a period of not less
‘than 1 minute et each phase position, and for a total test period not exceeding 15 wminutes in
duration (in lieu of the values in MIL-5TD-462). Tha values of E() and t() are given below.
The spike shall be euperimposed on the powerline voltage waveform. :

a. Spike {1 ' Ej = 400 Volts; t) = 5 microseconds + 20%.
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11. RED2

11.1 REO2 applicability, This requirement is applicable for radiated emissions from
equipment and subsystems, cables ¢(including coatrol, pulu. IF, power, aud antenoas trans-
mission lines) and intetconnectins wiring of the test" unple' for narrowband, it applies at
the fundamental frequencies and all spurious eniuiono, including harmonics, but does not
apply to radiation from anteanas. This requirement 1is applicable for broadband emissions
from 14 kHz to 1 GHz and for nartowband enissions from 14 kHz to 10 GHz.

11,2 REO2 limits, E-fleld eniuionn shall not be radiated in exce“ of those given
in 11.2.1 and 11.2.2. Above 30 Hﬂz. thé limits shall be met for both horizontally and
vertically polarized waves.

11.2.1 Narrowband electric field .d_emissions. Nartowband E-field emissions shall not
‘be radiated in excess of the ayplicable limit curve ‘shown on Pigure 7-8 at the required
test distance, as specified in uln-sm—462.

11.2.2 Broulband alectric ﬂ.eld emissions. Broadband E-field emissions froam all
equipment and subsystems, including radiated switchius ttamienu resulting from (a)
.automatic cycling of electronic or electrical switching circuitry, (b) actuation of push-
ito-talk mechanisms (that ia, keying of ttansnltcers), or (c) manual switching ahall not
‘be radiated in excess of the Limit curve: shown on Figure 7-9 at the required test diotancu.
-aa specified in MIL-STD-462. :

12. REO3 (l:l.lited applicability)

12.1 RE03 applicability. 'l‘hh requirement 13 applicable, with the spproval of the
procuring activity, whean the spurious emissions and harmonics camnot be determined using the
procedures of CEO6. The frequency range of this requtre-ent is dependent on the operating
Erequency of the test sample (see MEL-STD-462). The requirement is mot applicable within
either the test sample's necesaary bandw!.dth or +5 petcent of ehe fundasental frequency.

12,2 ERRO3 limit. Bar-onics. except the second and r.hird, and all other spurious
éuissions shall have peak powers 80 dB down from the pmr at. the fundamental. The second
and third harmonics shall be suppressed ‘by: 50 + 10 log P (where P = peak power, in watts,
at the fundamental) or 80 dB, whichever requires le.u suppression,

13.' 7502 (lfmtited applicability)

13.1 RS802 Jpl:lcab:uity. Appl:lcations of Pnrca 1 nnd II of this requirement are to
be determfaed on a me-by—eue basis. -

13.2 RsS02 liiita.'

13.2.1 Part I ~ spikes. The teot sanple shall not exhiblt any malfunction, degrada-
tion of performance, or deviation fton aspecified 1nd1cations, beyond the tolerances indicated
in the individual equipment or aubsyeten specification, when subjected to the test. spike
having the waveform showm on Figure 1-7. _The nluea of B() aad t() ave giveén below' :

a.' spike # B} = 400 Volca. b]_ = 5 microseconds + 20%.

13.2.2 Part IXI - Mt trguencl. The test u-ple shall not ‘exhibit any malfunction,
degradation of performance, or deviation from specified indications, beyond the tolerances
indicated in the individual equipment or subsystea :pec:l.fical:!.on. whan 20 amperes are applied
to the test wire at the power frequency(:lea) of the test sanmple. .

14.  BS03

14,1 RS03 applicability. This requirement is applicable for all equipment -nd nnbcyutm
between 14 kHz and 10 GHz. Above 10 Gliz, this tequire-ent is not mandatory unless othsrwise
required by the procur:lng activity. .

14.2 RSO3 limits. The test ssmple ahail not ‘exhibit any. nlfuncl:lon, degradation of
performance, or deviation from specified indications, beyond the tolerances indicated in
the individual equipment or ‘subsystem specification, when aubjected to-a radiated electric
field of 1 Volt/meter, Above 30 MHz, the requirement shall be met for both horizontally
and vertically polarized waves ; circuhr polarized waves u:e also acceptable.

7-5 -
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T 1 ' - ¢ _ FIGURE 7-2
1440 ' ! " LIMIT FOR CEO3
- BROADBAND EMISSIONS
130 ' DC{NAVY AND AIR FORCE ),INTER-
CONNECTING CONTROL LEADS'
120 ! (NAMY’ONUY)AQEINCLEADS
: - {AIR FORCE ONLY)
. } l
0t _
4 1
100~ 1
90 |- < %
S a- it
802 - p.— t
. . : - n . l
. R NOTE: .:For-Kavy:-Equipment-and-subsystens:
‘the ‘limit fox DC leads from 15 kHx to *°
60 2 Miz shall be relaxed for equipment
and subsystems with load curreats >1 a !
smpare by adjusting the 15 kHz limic NI
50 ead point by a factor of 20 log (load - "
curzent) and drawing a straight line
] from the adjusted end point to the . T
40 poinc whose coordinates are 2 MHz and !
50 dBuANMHs. |
11
11
FREQUENQY}HEEQ;
0.01 ' 01 1 ' 10

FIGURE 7-2. LIMIT FOR CEO3 BROADBAND EMISSIONS, DC |
(NAVY AND AIR FORCE), INTERCONNECTING CONTROL
LEADS (NAVY ONLY) AND AC LEADS (AIR FORCE ONLY)
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Limits?

1.
2.

MIL-STD-461C

Limit
B e eun =D sheveeeEE————— P ——
~
3 .
2|
£l|s
515
2gle
-t I
0 L}

Y

f1 fo f2

Receiver tuned frequency.or bdand center for amplifiers.

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

Highest tunable frequenty of receiver band in use or the highest freqhency

-of smplifier passband.

- Bandwidth between the OO'GB.poihts of the receiver selectivity curve as defined

in the test sample's technical requirements or the control plan.

The limit at A is 80 dB above the input level required to produce the standard

referénce output.- (This Iimit shall not be used for amplifiers)

The 1imit at B.shall be set as follows: :

a. Receivers: O dBm 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 vo.limit 1s defined in the above documents,
the 0 dBm value shall be used.

FIGURE 7-6. LIMIT FOR CS0O4
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Part 8. Tactical and Special Purpose
Vehicles aud Engine~Driven Equipment
(Class Cl)
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1. . SCOPE

: : Y defining emission and
This part of MIL-STD-461 supplements Part 1 of this standard by . _
seucept:lbiPl;.ty requirements and limits for tactical and special purpoee vehicles and engine
dkiven equipsent (class Cl). Ancillary equipment intended for use on these vehicles shall
meet ‘the applicable requirements of other parts of this document.

2, .REQUIRERMENTS

'1"he following requirements apply for the groups of tactical and special purpose vehicles
and engine~driven equipment defined in Table 8-I.

2.1 Group I, Group I {tems shall comply with UMO3 over the frequency range of 150 kiiz
to 1000 MHz. .

2.2 Group II. Group IX items shall comply with UMO3 over the limited frequency range of
1.5 to 400 MHz, except that commercisl general-purpose and construction Group IT items procured
for use solely in non—critical aress may be exempt from UMO3 when specified by the Command orx
agency concerned,

2.2.1 Group II {tems with electronic equipment, mobile telephones or communications,
H‘hen electronic equipment, mobile telephones or communications are to be installed iam Group II
items, including those used in non-critical areas, additional EMI suppression is required. This
o;uppmeion shall be provided in a kit to be installed by the user and shall include ingtallation

components, parte, and instructions necessary for suppressing the ignitiom, windshield wiper,
brake and signal lights, siren, and so forth, so as to result in compliance with UMO3.-

2.3 Group III. Group LII itemws shall meet the requirements of SAE J551.

2.3.1 Group III items with elactronic equipment, mobile telephones or communications.
Vhen electrouic equipment, mobile telephones or communications are to be lustalled i{n Group III
items, including those used in non—critical -areas, additional EMI suppression is required. .Thie
suppression shall be provided in a kit to be installed by the user aad shall include installation
components, parts, and instructions necessary for suppreseing the ignition, windshield wiper,
brake and signal lights, eiren; and eo forth. This suppressioan kit, when installed, shall result
ia compliance with UMO3.

2.4 Oroup I, Group II; and Groug.III items with electronic sensing snd control circuitry.
Tactical and special purpose vehicles and engine-driven equipment utilizing electronic sensing

and coatrol circuitry shall, when required by the Command or agency concerned; meet the radiated
susceptibility requirement of UMO3, in addition to the applicable requirements in 2.1, 2.2, and
2.3, See SAE.AIR 1425 for methods of achieving EMC in ges turbine engine accessories.

3. MO3

3.1 UMO3 applicability. "M03 applies to tactical dnql special purpose vehicles and engine-
driven equipment, iacluding the electrical equipment and parts installed thereon.

3.2 (303 limits.

3.2.1 Radiated emissions. E-field broadband and narrowband emissions shall mot be radiated
i;n excess of the levels shown on Figures 8~1 and 8~2 respectively at the required teet distance,
- as specified in MIL-STD-462 for the applicable frequency ranga of the requirgment. Above 30 MiHs,
the 1imit shall be met for. both horizontally and vertically polarized waves. The radisted emfasion
limit shall be met utilizing the procedures of RE02 of MIL~-$TD-462 or an approved EMI test plaa.

_ 3.2,2 Radiated susceptibility. Group I, Croup II, and Group IIT items required by 2.4 to
weet this requirement shall not exhibit any malfunction, degradatfon of performance, or deviation
from specified indications, beyond the tolerances ‘indicated in the individual specifications,
when subjected to the following radiated E-fields in the frequency range of 2 MEz to 10 GRz:

Prequency Range E-Pield gVolt.a[mterZ
150 kHz to 400 MHz 10 .
400 MHz to 1000 GHz L}

Above 30 MHz, the requirement shall be met for both horizontally and vertically polarized waves;
o%ircular polarized waves are also acceptable. The radiated susceptibility limit shall be met by
utilizing the procedures of RSO3 of MIL-STD-462 or an approved EMI test plan.

8-1
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TABLE 8-1. GROUPINGS OF CLASS CI VEHICLES AND EQUIPMENT

GROUP I GROUP II GROUP TIT
Crash rescue trucks " Motorcycles Sedans
Staff cars

Wheeled vehicles, tactical
Afmored and irack vehicles
Off-the-road cargo Egrriers
Armored personnel ?arriers
Assault and landing craft
Amphibious vehicles

Patrol boats |

Gun motor carriages

Railway maintenance-of -way
equipment : ' :

Storm boats
Heaters, gasoline

Replacement engines for all
of the above

Harbor tugs

-Fork=1ift trucks

Outboard motors

Floodlight trailers

Car§q loading and hand)ing equipment
Engiﬁe-driven air conditioners

Maintenance and service trucks/vans

Earth augers

General purpose and construction
equipment (i.e., cranes, bulldozers,
heaters (gasoline and water), ditch
diggers, air compressors, cement
loaders, concrete mixer, pumps,
blowers, etc.

Replacement engines for all of the
above

Delivery trucks
Moving vans
Ambulances

Cargo trucks

Fire trucks

Other similar administrative

vehicles which are basically
civilian in nature :

019%-01S-11H
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Part 9. Engine Generators and Associsted Components,
Uninterruptible Power Sets (UPS), and Mobile Electric
Power (MEP) Bquipment Supplying Power To or Used in
Critical Aress (Class C2) :
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l. SCOPR

rd by defining emission and

This t of MIL-STD-461 supplements Part 1 of this standa

busceptibipl;.:y :equirenenta and limits for engine gemerators and associated components, .
vainterruptible power sets (UPS), and mobile electric power: (MEP) equipment supplying powe

to or used in critical areas (class.C2).

2. REQUIREMENTS
The following requirements. apply for class 2 iteus.

1th_power outpu ng ¢/ 240 kil mperes (kVA). All class
2.1 Class C2 items with r output ratings </ 240 kilovolt amperes
€2 iteas with power output ratings < 240 kVA shall meet the conducted and radiated emission

requirements of UMO4 (with the radiated emission requirements applicable at & distance of
‘1 meter).

2,2 Class C2 items with r _output rati > 240 kVA. All class C2 items with
power output ratings > 240 kVA oﬁau moet the radiated emdssion requirements of UMO4 (at a

‘distance of 1 meter), when specified by the Command or agency concerued.

2.3 Eogine generators with electronic circuitry. Engine geuerators employing electronic
‘eircuitry for regulation or control, or sets with amplifiers for electronically controlling
regulation, temperature, frequenay, stability, snd so forth, shall meet the radiated suscep—
‘tibility requirement of UMD4, in addition to the applicable requiremeats in 2.1, and 2.2.

3. UMD4'

3.1 UMO4 applicability. UMO4 applies to engine generators aad associated components,
UPS, and MEP equipment supplying power to or used in critical areas.

3.2 UMO4 limits.

3.2.1 Conducted emissions. Broadband electromagnetic emissions. shall not appear on the
power leads in excess of the levels shown on Figure 9-1. -The broadband conducted eaissions
Liait shall not be exceeded over the frequency range of .015 to.50 Miz, when measured using

the appropriate CE procedure of H;L—sm—“l or an apptoveq':m test plan.

3.2.2 Radiated emissions. Broadband electromagnetic emissions shall not be ‘radiated
in excess of the levels shown on Figure 9-2 at the required test distance. Above 30 Mix,
the liait shall be met for both horizontally and vertically polarized waves. The broadband
radiated emissions limit shall not be exceeded when measured using the procedures of RE02
of MIL-STD-462 or an approved BMI'test: plan. .

3.2.3 Radiated susceptibility. Engine generators required by 2.3 to meet this
-requirement sliall not exhibit any malfunction, degradation of performance,.or deviation from
‘specified indications, beyond the tolerauces indicated in the individual equipment speci f1-
cation, when subjected to the following radiated E-fields in the frequency range of 2 Mix
to 10 GHz, utilizing the procedures of. RSO3 of MIL-STD-462 or an approved EMI test plan. .

Frequency Range x#i._él’d '§Vo1:s(ne'tar2
. 2 to 400 Mz : 10
400 MHz to 10 GHz . 5

Above 30 MHz, the requirement shall be met for both horizontally and vertically bohrized

- ‘

waves; circular polarized waves are also acceptable.-
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1.  SCOPE

This part of M1L~STD~461 supplesents Parts i, 5, sud 6 of the stendard by defining emiseion
requirements and limits for coamercial electrical and electromechanicsl equipment and subsystems.

2.° REQUIREMENTS

‘l'ha‘ follovlng requirements apply for the groups of commercial electrical sad electromechanical
equipment defined in Table 10-I.

2.1 Group I. Except as noted in 2.1.1, all Group I items shall meet the conducted apd'
radiated emiseion requirements of UMO5. Except for portable electric tools, Group I equipment
intended for use aboard ships shall meet the applicable requiremente of either Part S or Part 6
of this document.

2.1.1 .Group I items with electronic sensing and control cireuitry.. Conmrdq electrical
and electromechanical equipment and subsystems utilizing electrouic sensing sud coatrol circuitry
shall, when required by the Cowmand or sgency coucerned, meet the cadiated susceptibility require-
ment of UMOS, in addition to the applicable requiremente in 2.1.

2.1.2 G;.'ouy 1 items used in non-critical aieu. Group I items procured for use solely iun
noa~critical areas are exempt Irom the emisalon and susceptibility requiremente of this standard.

2.2 Group II. Group IL items are exempt from the emission requiresents of this etandard
unless otherwise specified by the Command or agency concerned. However, these equipment shall
display s label or siga with the following wording: :

WARNING

DO NOT OPERATE WITHIN 30 METERS (100 FEET) OF ELECTRONIC
EQUIPMENT OR SUBSYSTEMS OR ASSOCIATED ANTENNAS

2.3 Group ILI. Group ILI items ara examples of electrical and electrowechanical equipment
which are usually interference free and for which written approval to forego emission testing
may be obtained when procured as individual equipment. As a2 means of establishing whether an
equipment will require testing, the equipsent manufacturer shall forward to the Command or agency
concerned a complete olectrical description of the equipment and the justification to forego
testing. Written approval to forego testing must be obtained from the Command or agemcy concerned
and shall be requested ss early in the procuresent cycle as pgssible. '

3. UMos

3.1 UMOS applicability. UMO5S applies to all Group I commercial electrical and electro-
nmechanical eqnip-_ent procured for use in critical aress.

3.2 TMOS Maits.

3.2.1 Conducted emissions. Broadband electromagnetic emissions shall not appear on the
power leads in the frequency range of 50 ks to 50 MHz in excess of the levels shown ou Figure .
10-1. The broadband conducted emisaions limit shall not be exceeded over the frequency range of
+05 to 50 Mz when measured using the CE procedure of MIL-STD-462 or an approved EMI test plan.

"3.2.2 Radiated emisaions. Broadband and marrowband electromagnetic emissions shall not be
radiated in the frequency range of 150 kis to 400 MHz in excess of the applicable limit curves
shown on Pigures 10-2 and 10-3 respectively, when measured at the required test distance as
specified in MIL-STD-462. The broadband and narrowband radisted emfasions limit shall be met
utilizing the procedures of REO2 of MIL~STD~462 or an approved EMI test plan.

3.2.3 Radiated susceptibility. Group I items required by 2.1.1 to meet this requiresent
shall not exhibit any salfunction, degradation of performsnce, or deviation from specified
indications, beyond the tolerances indicated in the individuval specification, when subjected to
the following radiated E-fields {n the frequency raage of .15 MHz to 400 MHx ¢

Frequency Rang:e . B-Field (Volts/meter)
.15 to 400 Mz 10 '

Above 30 rlli. the requirement shall be met for both horizountally and unidlly polarized waves;
circular polarized waves are also acceptable. The radisted susceptibility limit shall be met by
utilizing the procedureas of RSO3 of MIL-3TD-462 or an approved EMI teat plen.

10-1


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

Z-01

TABLE 10:l. GROUPINGS OF'CLASSHC3 EQUIPMENTS

GROUP T

GROUP IT

GROUP -IIT

Portable electric tools, both double insulated
and met;l case, such as sabre saws, drills,
impact wrenches, rivet guns, nut drivers aund

' 80 forth.

Repair and maintenance shop equipment

Facilities equipment Lnstalled in buildings

~or ‘at sites such as air coaditioners, generators,

elevators, exhaust fans

Reperforato;s
Projéctors and flash units

Heaters (all types)

'Lithographic and photoprocessing equipment

Battery chargers

Pixed garrison type kitchen and coumissary

~equipment:s ’

Office eqﬁipwant
Vending machines

Laundry and dry cleaning equipments

‘Machine and semi-portable tools,

such as lathes, ring grinders,
welders, stamping presses and
so forth.

Arc welders

Engine generators used for
coustruction or shop support

Inherently ;nterference—free
itens, such as;

‘Ammeter

Antennas, passive

Controller, motor mamual
(except those using electronic
compouents) ‘
Cubicle, power

Distribution Networks, passive

Incandescent Lighting Fixture

| Main Line Switéh

Hbcor; 1ndq§tion_

Panel, welding

Regulator, passive element line
St;rtei, motor, manual
Switchboard, pbwef

Transformer used below saturatioa
level

Voltmeter

19%-0LS-"1IK
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