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1. This standard (s estadlished to:

{(a) Zosure that {nterference coatrol 13 considered sad incorporated into the
desigo of equipnest and sudaystese; and

(v) Provide & basle for evalusting the electromagaatic characteclatics of
oqulpnent sod subsystess, as well as for (nputs to analyses of the
electromagnetic compatidilicy and effectivencan of systess in & complex
electromagnet {c environsent.
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1. score

1.1 e« This standard establishes the documentetion and deeign requiresents for
the coatrel of the clectromagnetic emission aad susceptidility charscteristics of electroaic,
electrical, and electromechenical equipsent and subsystems (s dofined herein) designed or
procured for wee by activitles aod ageacies of the Departmeat of Defesse. Sach eguipment
and subaystess may ba used Indepesdently or as an integral part of other subsystems or
oystems.

1.2 P&g“.s_g. The requirements of this standard are spplicadle to the axteat
specified 1o the ividual equipment or subsystea specification, contract or ocder. The
applicability of the ealsafon and susceptidllity requiresents are dependent upon the type of
equipment or subsystes and (ts misalon and Intended tastsllstion. When engimecring anslyses
on equipsent or subsystese beisg procuted for use In specific eystess or platforse revesl
that the requirements in this stendard sre sot adequate for that procurement, they may be
tallored by the procuring activity end locorpocated (ato the request-for-proposal, apecift-
cation, contract or order. In cases whore & systes or {mtegrating comtcractor i4 required

to prepare a detallod equipment or subsysten speciflcation contalning requirements for
eloctrosagnotic compatidilicy (EMC),. facluding electromegaetic loterference (EMI), electro~
magnetic pulse (D4F), electrosagnetic (EM) radlation hazards, and so forth, the requictemoats
of this standacd shall be tallored as meeded to achleve overall requirad systes or platform
pecformance. For equipsent and subsystess in fessibility or advasced davelopaent atages

of the scquiaitios process, this standard shall be veed as & guide {n forsulating the
appropriate requiresente. Thosa regquiresents shall be enusarated in the (adividual equip~
eent development or purchase descripcion.

1.3 Unita., Sysbols, unite, aed physical comstants used in this stendacd are in
accordance vith the Internat{omal System of Uafts (31), as described in MIL-STD-46].

1.4 EW. The ealenfon and eusceptibllicy
requiresents in t . and corres ng test methods of MIL-STD-462 are designated

in sccordance with an alphs-numeric coding systea where:

€ = Conducted
R = Radfated
E = Enlesion
§ = Svsceptibillicy
UM = Unique requiresent(s) {ntended for a miscellancous,
geoaral-purpose equipment or subsystes

2. REFERENCED DOCUMENTS
2.1 Covernseat documents.

2.1.1 !mﬂpquou, .u-uun: and handbooks. Unless otherwvise specified, the
following specifications, st . of the fesue listed ia that fesve of the

Departwent of Defemse Index of Specifications snd Stendards (DoDISS) specified in the
solicitation form a part of this standard to the axteat apecified herein.

SPECIFICATIONS
MILTTARY
MIL~-E-6051 Blect romagnetic Compatibility Requirements, Systeos
STANDARDS
MILITARY
MIL~STD-283 Attesnation Messurements FPor EBaclosure, BM Shielding,
Por Electroalc Test Purposes, Method Of
MIL-STD-462 Blectromagnetic Enioslon Aad Suaceptidility, Test
Methods Por
MIL-5TD-46) Dafiniclons And Syates Of Units, Electromagnetic

Interference And Electromegnetic Compat {bilfty
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MIL~STD-480 Configuration Control = Engineering Changes, Deviatlons
And Walvers
MIL-5TD-704 Alreraft Electrie Power Chacrscteristice
MIL-STD-1377 Effectivencas Of Cable, Coasector And Weapon Emclosure
(Ravy) Shieldicg And Filters In Precludiog Mazards Of Rlectro-
magnetic Radlation To Ordoance, Measuresent Of
NIL-$TD-1385 Proclosion Of Ordnance Hazards In Electresagnetic
(NAVY) Flelds; Ceneral Requirements For
MIL~-STD=1512 Electro-explosive Sudsystess, Blectrically Inittated,
(USAF) Test Mothoda And Desiga Requiresents
MIL~STD-1541 Electromagnetic Compatibility Requicements For Space
(Usar) Systess
MIL~STD-1542 Rlectromagnetic Competibility (ENC) And Groueding
(Usar) Requiremeats For Space Systea Pscilities
NATO STANACS
RAT-STO-3516 EMC Test Kethods For Acrospace Electrlcal and
n.egmte Equipment
HAT-5TD-2614 BC Of Installed Equipmeat Ia Alrcvaft
RAT-STD-3659 Bondiag And In-Flight Lightalng

MILITARY

MIL-HDBK-235 Electromagnetic (Radlated) Enviromment Consideratlons
Por Design And Procuremeat Of Electrical and Electrontc
Bquipaent

NIL-NOBK-237 Elect romagnet (c Compat (bility Managenent Gulde For
Platforms, Systens Aond Bquipmeat

NIL-HDBK-241 Desiga Guide FPor EMI Reduction In Power Supplies

NIL-BDBK-253 Guidance Yor The Design And Test Of Systess Protected

Againat m Effects Of Rloctromagnetic Encrgy

2.1.2 WWM The following other
Governsent docesents, drewirgs, and pudlications form a part of this stendard to the extent

specified herain.
PUBLICATIONS
AIR FORCE SYSTEMS COMMAND (AFSC)

A¥SC DA 1-4 Alr Force Systeas Command Design Handbook, EMC
A¥SC Dl 2-5 Alr Force Systeas Comsand Design Maodbock, A:massat
AFSC DH 2-7 Alr Porce Systess Comswand Design Handbook, System

Suryivability
US ARMY AMC MATERIEL READINZSS SUPPORT ACTIVITY
AMC Pasphlet 706-235 Hardening Weapoa Systems Against RF Rnergy
AMC Pasphlet 706410 Bagineering Design Nandbook, EMC

1-2
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SPACE AND NAVAL WARFARE SYSTEMS COMMAND (SPANAR)

NAYELZX 0101, 106 Neval Shove Electroaics Criteris, EMC/E&MR Mazarde
NAVAL SEA SYSTEMS COMMAND (NAYSEA)

NAVSZA 0D 30%9) Design Principles And Practices For Comtrolling
Hazards Of Electromagnetic Redistion To Ordnance

(Copies of spocifications, stendacds, handbooks, drawings, and publicatloas tequired
by costeactors in comuectlion with speclflc scquisition fuactions should be obtalned froa
the coatracting activity or as directed by the coatractiag officer.)

2.2 Octher publications. The following docusent(e) form & part of this stendacd to the
extent spectiied &nlu. Unless othervise specified, the (asues of the documants vhich are

DoD adopted shall be chose llsted (n the feswe of che DoDISS spectfied in the solfcitation.

1:: tr:‘o::x::w“ which bave not been adopted shall de those ia effect oa the data of

the oft R

SOCIETY OF AUTOMOTIVE ENCINESNS (SAR)

SAR JS51 Hessuresant Of Electcossgnetic Radistion Froa Motor
Vehicles

SAX AIR 1423 +Electromagnetic Compacibility On Ges Tuchlne Eaglnes
Yor Alrcrafe Propulelon

SAS AIR 1425 Methods Of Achioving Rlectromegnetic Compatibilicy Of
en ‘h‘::hc Engloae Accessorles, Por Sell-Peopelled
ehic

(Application for coples should be addressed to the Soclety of Automotive Zaglneers, Ime.,
400 Commommealth Drive, Warrendale, PA 15096.)

(Nongoverament standards are generally svailable for referecoce from Iibracies, They are
also distributed smong nongovernsunt standards bodles and uelng Pederal ageacies.)

2.3 .'7’5‘—‘-'.&1%1?2‘ In the event of a couflict betwoea the text of this stendard
aod the references coft veln, the text of this standard shall take precedence.

3. DRPINLTIONS

The terms used Ln this stendard are defined Lo MIL-STD-46). Ia additton, the following
definttions are applicable for tha purpose of this stenderd:

3.1 Critical ares. A locetion on & platform or lastallation eontalding equipsent or
subsyatems which, 1f malfunctioaing des to unwasted alectromagoetic energy, could degrade the
overall system perforsance and reselt in fallere oc abortlion of » prisary atleslon. All
locations on a submarine and surface ship are comsidered cricical areas.

3.2 ‘Eﬁﬁ"" Any eloctrical, electronic, or electromechanical device, or collectioe
of {teas, to operate &8 an {edividual waic sad perfore & singular fuactioa. As wsed
hereln equipeent fuclude, ot are sot limited co, cthe following: receivers, tramsaltters,
trandceivers, trasspooders, power supplies, electrical office machines, hand tools, processorts,
teat appacatus sod Llostruments, and natecisl handling equlpasat. ¢

3.3 latercomoecting leads. Control sod signal lines which iaterface with equipeeat or
sobsysteas not Being supplied under the sase coatract. Control leads wse AC or DC power for
control of euch devices ss velays, solenclde, valves, sachinery coattol sénsors, sad synchros)
vhereas olgnal leods send or recelve such nignals as clock, IF, sudlo, digital, and RP,

3.4 !?‘l&‘s“ area. A locatlon in a grownd installation wvhere EMI will not reswlt in
failure or abortionm a nisston or degradacion of the oversll aystea parformsace. Exanples
of areas vhich say be considered nos~critical are office bduildings, recreatiomal areds,
lavadry areas, food secvicimg aress, drafting roows, and woodworking shops.

3.5 1te atea., EBquipsent or componeats designed specifically for (netallation

fo standard ailitary ters, vhich cosply with MIL-STD~285 sod which ara not intended to
soct Che naturel eaviromsents, such as huaidity, temparature, and so forth.


http://www.everyspec.com

Downloaded from hiip Jwww.everyspec.com

MIL-STD-461C

3.6 Subsystem. For the purpose of this standard, the definicion im J.6a or 3.6 shall)
be considered as 3 sabsystes. Ia etther cage, the dwicu or equipment asy Sa physically
:o':uud when in operation and will be fnstalled in fixed or mobile statioas, vehicles, or

yotesaa.

8. A collection of devices or ejuipsent designed and integrated to fusction as o
single eatry, but wherein any device or ejuipment (e not required to femeciocan
05 an individual cquipsent, as defised (n 3.2.

b. A collection of equipmeat and gubsystess, as defined In J.6a, desigaed and
iotegrated to fuaction as a major suddivision of a system and to perfors an
operational function, or fumctioms, tharefn. -

3.7 Systes. A composite of aquipment, subsystess, skills, asd techniques cepable of
peclorntag or supporting an operaticasl role. A complete’ systes lacludes volated factlities,
equipsont, subsysteas, matecials, aervices, and persomnel requited for (ts operation to the
degree that (t csn be considered self-euffictent within {ts operational or support coviromssnt.
(BMC requiresents for systems are oot included (o this stasderd, but rather in such docesests
an MIL~E~6051, MIL-STD-1541, and NIL-STD-1542.) A

3.8 Telloring. The process by which the requicesests of this stasdard are sdapced (that
is, endified, deleted, or supplemented) to the pecullaricfes, charactecletics, or operational
requiremente of the marerial in an {ndividoal equipsent or subsystem gpecification. The
uuorm.smuo doos cot constitote a walver or 43vu:un. The latter terms are defl=ed (o

3.9 Telecommunicatlons guﬁ. Any equipaent which trasesits, emits, or recelves
signe, sigaals, writing, (mages, » or informatioa of any matore by wire, radio, visual,
or other slectrompgnatic moass.

4. GENERAL R¥QUIREMENTS

lheuodc. clectrleal, and clectromechanical equipsent and sudsystees shall ceaply vith
the spplicadble requicements in 4.1 throegh 4.9. These requircments are in addltica to the
applicable cuissfion and susceptidlitty requirements snd limits defioed (n other portions of
this standard.

4.1 Joint pr t6.. Equipment or sabsystess procured by one DoD activicty for sulti-
agency ute shall comply with the requicenents of the user agencles.

4.2 Mmmmudm;ﬂge}zwﬂ‘__ﬁ- Equipment Or subdsysiees
procured by a Dol activity (a suppott MATO shall comply with the applicadle requiresencs
of this standard and any applicable NATO standardizatfon sgrecsent (STANAC), such as NAT-5TDs

3516, =3614, and ~3659. The NATO STANAGs are oot to be waived, deviated from, or tallored
ualess specific suthority has been granted by the procering sciiviey,

4.3 irements. Equipment aod subsystoss shall be desigaed in accordasce with
the etlurgn and % coatalned 1n the following docusents, as appliceble: MIL~ADBK~235,
KIL-BDRR-237, MIL-HOBK~-241, MIL-BDBK~253, APSC DH l-4, AFSC DA 2-5 and APSC DN 2-7, AMC
Pamphlets 706-235 and 706~410, and MAVELEX 0101, 106,

4.3.1 Filtest Navy only). The use of llse-to-ground filters for EMI coetrol shall be
aininized. ters oatablish low {mpedance paths for structure (comecn~moda) currents
throagh the ground plase aod can be & sajor cause of interferesce {n aystems, platforms, ot
installatlons Because the curremts can couple isto other squipsent uslng the sase grownd
plane. If such s filter wust da caployed, rthe totsl line-to-ground capacitasce shall net
excoed 0.1 slcrofarads (YP) for 60 herte (Hz) squipment ot 0.02 uF for 400 He equipment. The
flltering employed shall be fully deecribed in the equipsent or subsystem tochnical manwal,
as well se the EXI Test Report. The procuring activity shall deteraine the spplicabliity of
this requiremest for class Al equipment and subsystems.

4.3.2 Equipsent of subsystess 1 elect lost EEDs). Whea EEDs are
eaployed ia, or are an Integral parct s ®quipment or eubsyeteas required Co mest the require-
mots of this standard, the EED and assoctated wirlog shall meet the requirements tn 4.3.2.1,
4.3.2.2, or 4.3.2.3, as applicadle. 2 ‘

4,3.2.1 r Porcea procurements. AFSC DAl 2-5 shall be used an a design gulde, aod
compliance with ahall be accosplished.
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4.3.2.2 Navy procurements. Complisnce with NIL-8TD-1335 ehall be accomplished, and
0D 30391 shall ba wsed as & devign gulde in leplementing the prisciples outlined fa MIL-
STD-1385. 1Ta additiom, MIL-STD-1377 shall be ueed to deteraise the effectivencss of cable,
comector, and weapon enclosure shielding and fllcering, Por aic wesposs, sll clrcults ehall
be lsolated from the equlpment or subsystem case, and the case bonded to the alrframe.

4.3.2.3 Arsy procurements. The requiresents of 4.3.2.1 and 4.3,2.2 ehall be used s
specified In the procuresent docemeatatfon,

&4 mﬁmtlbiuex. The opecational performance of an equipeent or subsystem shall
0ot be degr . NOT 8 it malfuoction when all of the unite or devices (n the equipment

or subdyetes are operating together at their desigeed levels of efficiency or thelir nceinal
desiga capabllicy.

4.5 Commercial off-the-shelf equipment.

4.5.1 m in .!‘mt or ﬂl!!.‘e‘-

4.5.1.1 uu§w.?$_am. When Lt (s demossirated by the contractor thet a
cooserclal itom select the contractor Ls respossible for an equipaent or subsystem

fatling to meet Lte costractual ENI requiremeonts, either the cossercial (tes shall be modifled
or replaced or laterfarence suppresslon mesoures shall be esployed, o that the squipeent or
sudsysten can acet ita coetrectual ENI requicements.

4.5.1.2 ;’2‘—"*" by procuring sctivity. Whea Lt ls deconstrated by the coatractor
that a comsercial itea specifled by the procuring activity for uea {a sn equipssnt or sub-
systes is respoasible for failure of the equipment or sudeystos to meel ite coatractesl EMI

fequirasente, the dats indicating such fallure shall de {ncluded fn the EMI Teat Report, Mo
modification mor replacemeat shall be mads umless suthorized by the procuring ectivity,

4.5.2 Used as an tndivideal equl t. Comsecclal equipment without any previces EMI
certification shall meet the appliicadle requiresents {a Pacrts 2 throogh 10 of this standard.

4.6 Government furolshed equipment (GFE). When Lt (s demonstrated by the coatractoc
that a GFE s respoasidle for fallure of an equipoent or subeystes to meet ite coutractual
ENL requirements, the data Indicatiog such fallure, along with descriptions of possible

modifications to the CFR, shall ba included i{n the ENT Test Report. No sodif(catfon shall be
wade unless suthorized by the procuring actcivity.

4.7 Short-doration emissioms. Radiated and conducted transient esiseions, rosulting
from sutomatie qatq of electronic of electrical svitching cleculicy and manually cootcolled
oparational eode switching fusctifons required for sormal oparation of the equipmeat or sub-
systes, shall meet all spplicabie requirements of this etandard.

4.8 Procuremsnts of equipsent or subsystems having mat other NMI cequirgments.
Procuresents of productlom-type cquipment and subaysteas eleactrically and sechanically
fident{cal to those previowsly procured by activicies of Dol or other Federal agencles, or
their coatrsctors, shall meet the EMI requirements asd assoclated Lizmits, as applicabls in
the earlier procuremsnt, unless otherwise apecified by the Command or agemcy concerned.
Por Navy procuremeats, productios-type equipsent shall ba tested to all the epplicadle
14aits of this atandard, but shall seet the EMI requiremsnts and ascoclated limite as
applicable Lo tho eariier procuresest, unless otherwise specified by the Command or agency
concerned. All data shall Be provided fa the EMI Teat Report.

4.9 Testiog tequiresents. The testing requiresents aod procederce of MIL~STD-462, ae
leplenented by & Covernment approved EMI Teet Plan (See 6.2), shall de used to detearanise
compliance with the applicedle esissioa and susceptidility requiresests of Section 5 aod
Patte 2 through 10 of this standsrd. When perforsing sueceptibility teating, the thresholds
of susceptibility shall be decersined and reported L(n the EMI Test Report, vhethec below
the ceactractusl EMI requiresent or above, withia the maximun capability of the test equipsenat
vaed. Data gathered as a result of perforuing tests {n one electrosagnetic discipline way be
sufftcient to satisfy requiresests in acother. Therefore, to avold unoecessary doplicstion,
4 slngle test program should be established with similar tests conducted coacucrtently
vhesover poseible., Equipment that ate {ntended to be operated as a subaystem shall be
tedted, as such, to the applicable emission and susceptidility requirements and Limicte
vhemever practical. VFormal testing L& not Lo commence without approval of the test plaa
by the Cossand or agency concerned,

1-3
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S« EMISSION AND SUSCEPTIBILITY REQUIREMENTS AND LINITS

5.1 11, Table 1=1 fs a list of eatesion and sveceptibllity requirecents established
by this at d.  Ceneral test procedures for these requiramants are coataimed im MIL-STD-462,
All results of tests performed to demonstrate coapliance with these requiresents are to be
docomented fn the EMI Test Report (See 6.2) and forvarded to the Commend or ageacy cemcerned
for evalustion prior to acceptance of the equipsent or subsystem. Desiga procedures and tech-
uiques for the coatrol of EMI shall de described {n the EMI Control Plas (See 6.2). Approval
of design res and technlques described in the EMI Control Plan does not relieve the
supplier of the responsibility of meetiog the cootractesl emissiosn, sueceptibility, and Zeslgn
requirements. The teat ceport shall be required by the coatract and fs to be forwarded to the
Command or agency concerned for.evaluation prior to acceptance of the equipment or subsystem.

5.2 Bm_"_‘_"!!ni%{:_"_&: Table 1-II defines equipment or subsystem classes
in accordance with their inten stallatico, platform, and misslon. [n additien, Tadle I-II
denotes the applicable part of this otandard whereln smisston and susceptibility requiresests

azd linite are specified, Whea an equipment or subaystes falls tato sore than ome clese, Lt
shall coaply with the most stringeat of the applicable requirements and linfta.

6. NOTES

6.1 Istonded wse. This standard is lotesded for use in the acquisitlon cycle ef equip-
neat and subsyateas to specifly the electromagnetic smission and susceptibility requltements
for the control of EMI.

6.2 Data i ts list and croes reference. Wwhen this scandard {s used ia an
acqulsition Ncﬁ incomnuc a 0D Form 1423, Cootract Data Requirements List (CORL), the
data requiresents ideatffied below shall be developed as specified by sa spproved Data [tes
Description (DO Form 1664) and delivered fo accordance with the approved CORL L(ncorporated
into the coatract. When the provisioss of tha DOD FAR Supplement 27.410-6 are Invoked asd
the DD Porm 1423 {9 not used, the data specified delow shall be delivered by the coatractor
in accordance with the contract or purchase order reqeiresents. Dellverable data required
by this standard Ls cited Iln the follovimg mubparsgraphs.

Applicable Para. Data requirempnt Applicable DID
5.1 Electromsagnecic Intarference Costrol Plan DI~EMCS-B0199
4.9 Electrosagnetic Interference Test ?lan DI~EMCS~B80201
5.1 Rlectrommgnet{c Interference Test Report DL-EMCS-80200

(Data Ltom descriptions related to this stasdard, and {dencified in sectlon & will be approved
and 1l{ated as much {a DoD 5000.19-L., Vel. II, AMSOL. Coples of data (tem descciptions required
by the contractors In connection with specific acquisition functions should be obtalned Crom
tho Naval Poblications and Fores Center or as directed by the comtraccing officer.)

. BMC
14
e
Xlectromagnetic compstibllity
Electromagogtic emlssion
Klectrosagaetic interference
Blectromagnatic pulse
Eloctromagactic susceptibility
Filters, line-to-ground capacitsace
Tost Liwite, EMI
Toat Mothods, ENMI

6.4 Internati a atlon a ts. Certain provisiocas of this steodard
(Soe 4.2) are the .giut ﬁ fuomtiml standardization agreements (MAT-STD -3516, -3614,
and -3659). Whea amendment, revision, or cancellation of this standard {s proposed which
vill wodify the internatiomal sgreeesnt concerned, the preparisg activity will take
appropriate action through {nternational standardfzation chansels, fmeluding departasntal
standardization offices to change the agreesmeat or make other appropriate sccomeodation.

6.5 Changes from previcus fssue. Asterisks or vertical lices are not used in this
revisioa to f{deatify changows with respect to the previous issue due to the extensivencss
of the changes.
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TABLE [-1, EMISSION AND SUSCEPTIBILITY REQUIREMENTS.
_Raquiremest Description

ceol Conducted Eafesiona, Power aod Interconascting Leads,
Low Frequancy (up to 15 kMz)

cz0) Conducted Emissions, Power sod Intercoanccting Leads,

. 0,015 to 350 Wiz

CEOS Condected Eniasioms, Antenns Terminals 10 kMz co 26 Gaz

cx07 Conducted Zaigsions, Power Leads, Spikes, Time Domain

cs01 Condacted Sceceptidility, Power Leade, 30 Mz to 50 Mz

cso2 Condectad Susceptibilicy, Power and Tnterconsecting Control
Lasds, 0.05 to 400 MH=

503 Interaodulation, 1% kMz to 10 CHz

C504 Rejection of Undesired Signals, 30 Mz to 20 CH:

cs0s Cross=sodulation, 30 He to 20 GMx

Ccs06 Conducted Susceptibility, Spikes, Power Leads

cs07 Conducted Suscoptibility, Sqeelch Circults

cs09 Conducted Susceptibility, Structure (Common Mode) Currest,
60 Hz to 100 kN:

cs10 Conducted Susceptibdbility, Damped Sisesoldal Trsosleats,
Pine and Terminals, 10 kMz to 100 MMs

csil Conducted Susceptibility, Damped Sinwsoidal Transleats,
Cables, 10 kMz to 100 Mz

REOL Radlated Bmlsslons, Magnetic Field, 0.0) to 50 ks

REO2 REsdfated Ralsefons, Electric Field, 14 kiz to 10 CHs

RED3 Radisted Batssfons, Spurious end Wersonics, Redisted Techalque

R301 Radlated Susceptidility, Magnetic Field, 0.03 to 50 kifiz

RSO2 Radtlated Susceptibility, Magnetic and Blectclc Plalde,
Spikea and Power Frequencles

R303 Radflated Sueceptibilicy, Electric Pield, 14 kiiz to 40 G¥:z

RS05 Badiated Sesceptibllity, Bloctromagnetic Pulse FPlald Traneleat

M3 Padfoted Extssions and Susceptidility, Tactical asd Specilal
Furposs Vehilcles sad Eagloe-Driven Eqelpsent

104 Conducted Ealesions sod Radiated Ealssiocns and Susceptibility,
Eagine Generstors sod Aseociated Componente UPS and MEP
Equipmant A

oS Conducted and Radisted Emiseloas, Commercial Electrical and
Electroaechanical Equipment

1-7
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TAMLE l-IT. AND SUBSYSTEM CLASSES VS. CABLE PART
or 8 AND
1 AND
Applicable

Deseription

Part

Equipaant and pubsystoms which must operate
coapatibly when inetalled (o critlcal areas,
such as tho following platforss and tnetallatioest

Atreraft (focluding associated grouad support equipsent)

Spacecraft and lsumch veklicles ({ncluding associated
ground support ogeipeent)

Ground facilitiecs (fixed and mobile, focluding
tracked and vheeled vehicles)

Surface shipas
Subnarines

Equipseat and subsystess which support the Class A
equipsent and gubsystesa, but which will not be
physically located in critical ground areas.

Exanples are electronic shop maintenance and cest
equipsent used in non~critfcal aress, theodolites,
naveids, sod sinilar equipment used 1n {sclated areas.

Miscellancous, 'puul purpose equipsent and subsystess
not wsually sssociated wich a epecific placfors or
installatioa. Speciflc {tewms in this class are:

Tectical and special pwrpose vehicles sod engine~driven
equipaont

Engine generators and assoclated cosponeats,
uninterruptible powver sets (UPS) acd wobile
electric power (MEF) equipment n”lylm power
to or used (n criclcsl areas

Comperceial elactrical and slectromechanical
equipeent

-8
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Pare 2
NOTICE 2 (usar)

15 October 1987
1. SCOPL

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

J.) Determining requirements

1.1.1 Air Force and Navy procurements. Table 2-] definec categories of
class A] equipment and subsystems. Table 2-11 shall be used to determine
the requirements applicadle for equipment and subsystems procured for Air
Force or Navy use. The table also denotes the parsgraphs vhere in the
requirements and limits are defined. A '"Y" entry in the table means 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 set using the proce~
dures in MIL-STD~462 or the approved EMI Test Plan. A "T" entry oeans

that the applicability of the requirement must be determined on 8 case~by~
case basis and, if the requirement is to be imposed, it must so specified in
the sppropriate 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 appliceble.

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

Category Description
Als Air launched -i:silcr
Alb Equiprent installed on sircrafr (internal or externzl 1o
sirframe)
Alc Aerospace ground equipment required for the checkout and

Yaunch of the aircraft, including electronic test and
support equipment

Ald Trainers snd sioulators

Ale Portable medical equipment used for acromedical airlif:

AlS Aerospace ground equipment used avay from the flight-
Jine, such as engine test stands and hydraulic test
fixtures

Alg Jet enginc accessories

Alh Class AJ equipzent procured for Alr Force use

2-1]
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TALBLE 2-11, issioo and susceptidbility requirements for classy Al Part 2
=Y. WOTICE 2 (USAF

15 October 198
e

Cotegories of class A) SR
equipment sod subsystems . Applicable
Requirewent Alb | Alc |Ald |Ale |ALE [ Alg [AlD Pau;u}h Liwit Curve
Y, L 2 2-1
Y ) - Y Y Y Y Y 3 2-2, 2-3
4 b Y T Y 5
Y ? 8 ) £ T 4 b § 6 2-4
Y Y Y T T Y Y 7
'L 'l. 'l. 8
‘L ’L 'L ‘ "L 9 2-5
!L 'L !‘_ 'l. 10
Y b 4 T Y  § | 11 2-6
’L ’L YL 12
YL 13 2-7
T T T T T T 15 2-8
nin | fnn | 15 |
Y Y 16 2-15, 2-16
Y Y 17 2-17, 2~18
,L 18 2-10
Y Y Y Y Y Y Y 19 2-11, 2-12
T T T " 20
-13
'l. 21 2-]
Y Y Y Y T Y Y 22 2-6
Y Y Y Y T Y Y 23
,L 'I.A 'l. ’l. 'L 'l. 24 2-14
b § Y 25

1/ SEE SAZ AIR 1423 AND 1425 FOR ADDITIONAL GUIDASCE ON TAILORING.

2/ CATEGORY Alc AND A)f EQUIPMENT PROCURED FOR NAVY SHIPBOARD USE
€oav? MEET THE APPLICABLE CLA; R PART 5 OF
181> STANDARD.
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1.0.2 Army procuresenfs. Table 2-111 shall be used to determine the specific
requireaents for class Al equipment e#nd subsystesms procured for Arwy use.
The table also denotes the parsgraphs wherein the requiresents and limits
are defined. A ™" entry in the table means the requirement is applicadble,
and the limit shall be met using the procedures in MIL=-STD=462 or the approved
EM] test plan. A Y entry means the applicadility of the requirecent is
limited and is specified in the sppropriste corresponding parsgraphs. When
applicable the lisit shall be met using the procedures in MIL-STD-462 or the
spproved EM] test plan. A "T" entry means that the applicadility must be
determined on a case-by-case basis snd, if the requirement is to be imposed,
it sust be 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 requirement is not applicadle.
For procurements of subsystems, such as rodar, EW, surveil lance, navigation,
and the like, cosprised of individual equipment listed in table 2-111, the
applicable emission and susceptibility requirements for the subsystem shall be
tailored by the procuring activity based on the requiresente of the individual
equipment .,

2. CEO) (ljvited applicadility)

2.1 CEO] applicability. This requirement is spplicadle for equipment

and subsysteas installed on sircraft having sn anti-submarine warfare

(ASW) capadility and for Navy equipment and subsystess intended for use on
aircraft and having Very Lowv Frequency (VLF) subsystemss and equipment. When
required, CEO) is applicable only for narrovband esissions between 30 Hz aod
15 kilohertz (kHz) on slernating current (AC) and direct current (DC) leads,
vhich obtain power from other sources or provide power to other equipment or
subsystems; grounds or neutrals, vhich are not grounded internally to the
subsystem or equipment being measured; and, for Army and Navy procuresents,
interconnecting control leads which provide AC and DC pover from or to the
test sasple. The requirement is not applicable for interconnecting signal
leads such as clock, IF, sudio, firing, digitel, RF, and the like, unless
othervise specified by the Command or agency concerned.

2.2 CEO] limits

2.2.) AC, DC, and interconnecting control leads., Electromagnetic emissions
shall not appear on AC, DC, apd, vhere required, interconnectiong control

leads in excess of the values as shown on figure 2=1, The limits shall be
met vhen measured vith an effective bandwideh not exceeding the prisary
pover frequency plus 20X of the powver frequency for AC pover leads or 75 Mz
for DC powver leads,

2.2.2 Interconnecting signsl leads. 1f compliance with this requirement
is required for signal leads, limits shal) developed on a case-by-case basis
considering the intentional transzission, its specified power level, necessary
information bandwith, and pulse rise time. Such limits sust be approved by

the Command or agency concerned.
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15 Octoder 1987
3. CcEO)

3.0 CEOD applicadility. This requirement is spplicedble for the folloving
types of leads: AC and DC leads, which obtain power from other sources or
provide pover to other equipoent, distribution panels, or subsystess; ground
or neutrals, vhich are not grounded internally to the subsystem or equipment
being measured; and, for Army and Navy procurements, interconnecting control
leads which provide AC and DC pover from or to the test sample. The require-
@ent is not applicedle for interconmecting signal lesds such as & clock, IF,
sudio, firing, digite), radio frequency (RF), and the like, unlecs othervise
specified by the Command or agency concerned. For Army procuresents, the
requirencnt is applicable ueing the Line Impedance Stabilization Netvork, as
described in MIL-STD=462.

3.2 CEOJ limits

3.2.1 AC, DC, and interconnecting control leads. Electromagoetic esissions
shall not appear on AC, DC, and, vhere required, interconnectiog control leads
in excess of the values shown on figures 2-2 and 2-) for narcrovband and
broadband emissions, tespectively. For Navy and Air Force procurements,
conducted svitching spike eoiseione (including ON/OFF switching) on AC and DC
pover leads shall meet the requirezents of CEQ7.

3.2.7 Interconnecting signal Jeads. If complisnce vith this requiresent is
required for signal leads, limits shall be developed on a case~by-case basis
considering the intentional transeission, its specified pover level, necessary
inforsation bandwidth, and pulse rise time, Such limits must be approved by
the Command or agency concerned.

&, CEO6 (limited applicability)

4.1 CLO6 spplicability. This requirement is applicable for those equip-

ment and subsystems with antenna lesds or those designed to be connected to
antennas. The transmitter (key-down wode), harsonic, and spurious emission
portions of this requirement are not applicable for equipment aod subsysteams
frocured solely for Army use, vhen any of the folloving conditions exist:

(a) transmitter pover exceeds 5 kilovatts (kW) average, () the fundasental
frequency of the test sample exceeds 1,24 gigahertz (G¥z), (¢) the test
sample's antenna is an integral part of the transmitter and cannot be replaced
by suvitable dumny load, or (d) for equipment and subsystems with vaveguide
transmsission lines and operating below 1,24 GRz. For cases (a) through (d) use
REO3. The frequency range of this requirement is dependent on the operating
frequency of the test saople (see MIL-5TD-462). The transeitter (key-down)
portion of this requirement is not applicable within either the test sasple's
necessary bandvidth or 25 percent of the fundamentsl frequency.

6.2 CEO6 limits. Conducted emissions in excess of the values given &.2.]
through 4.2.3 shal) not appear at the test sample's antenns terminals.

4.2.1 Receivers
8. NKarrovband emissiona: 34 decibdels sbove ) wmicrovole (dBu V)

b. Broadband emissions: 4O dBy V/eegahertz (MHz)
2-5
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4.2.2 Tranemitters (key-up and standby)

a. Narrovband emissions: 34 dBu V
b. Broadband emissions: 40 43y V/MH:z

4.2.) Trangeitters (xev-down mode). Harmonics, except the second and
third, and a)1 other spuricus emissions shal) have peak povers B0 decibels
(dB) down from the power at the fundamental. The second and third haroonics
thall be suppressed by: 50 + 10 log P (vhere P » peak pover, in watts, at
the fundamental) or 80 &3, vhichever requires less suppression,

5. ceoy

5.1 CED? applicability. This requirement is applicable for Air Force
and Navy procurements for the following types of leads: AC »nd DC leads
vhich obtsin power from or provide pover to other equipment or subsystees,

5.2 CEO? limits, Conducted switching spikes of less than 50 wmicroseconds
in duration shall not exceed the follovwing, as applicadle:

a. AC leads: 250 percent of nominal ros voltage.
b. DC leads: +50 percent, =150 percent of nominal line voltage.

Conducted svitching spikes equal to or greater than 50 microseconds in
duration shail oeet the transient requirements of MIL~STD=704, Spike
duration is the tise interval betveen the 502 amplitude point on the.
transient leading edge and the 50X amplicude point on the transient trailing
edge; high frequency ringing superimposed on the pulse leading or trailing
edges should be ignored.

6. csol (lizited applicability)

6.1 CS01 applicability. This requirement is appliceble to equipoent

and subsystex AC and DC pover leads, including grounds and neutrals wvhich
are not grounded internslly to the equipment or subsystem. This requiresent
is not applicable vithin 25 percent of the pover 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 systec is more sensitive than 100 millivoles (eV). For
equipment and subsystems procured solely for Arey use, this requirement is
applicable for DC leads only.

6.2 CSO] lirits. The test sample shall not exhibit any malfunction,
degradation of performance, or deviation froc specified from specified
indications, beyond the tolerances indicated in the individual equipment or
subsysten specification, vhen subjected to electrosagnetic energy injected
onto its pover leads equzl to the values on figure 2-4., The requirecent is
also met vhen the pover source specified in CS0l of MIL-STD-462, adjusted to
dissipate 50 watts in a 0.5 ohm load, cannot develop the required voltege at
the test sasple pover input terminals, and the test sagple is nor susceptible
to the output of the signal source.

2-6
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7. €502

7.) CS502 applicability. This requirement is applicadle to cqoipngnt and
subsysten AC and DC pover leads, including grounds and neutrals vhich are
not grounded internally to the equipment or subsystes.

7.2 C€SO2 limits. The test saople shall pot exhibit any malfunction,
degradation of performance, or deviation froe cpcc:lxed indicstions, beyond
the tolerances indicated in the individual equipment or sudbsystem specifi=
cation, vhen subjected to l=volt from s 50 ohm source. The test signal
shal) be applied directly to the equipwent input terminale, not through the
test socple's pover line cord. The requirement is also met vhen o l-watt
source of 50 ohms impedance cannot develop the required voltage at the test
sanple pover input terminals, &nd the test sample is not susceptible to the
output of the signal source.

8. CS0) (livited applicadbility)

8.) (CS03 applicadbility. This requirecent is applicable to receiving
equipment and subsystems, such as receivers, RF a-pllfxers. transceivers,
and the like. The applicable frequency range of this requirement is
dependent on the operating frequency of the test sasple as specified in
HIL-STD-462.

8.2 (CS03 Jimits. The test sample shall not exhibit sny intermodulation
products froo tvo signals, beyond those pernitted in the individual equip-
ment or subsystem specification, vhen:

a. Signal generator F] is set 66 dB above the level required to obtain the
standard reference output, os specified in MIL~STD-462; except that vhen

fy is in the frequency rlnzc of either 200 to 400 MHz or 2 to 25 MHz, the
generator output shall be 80 dB adove the reference level, but the output of
signz] generator #1 shall not exceed 10 dic

b. Signal generator #2 is ser 66 dB sbove the leve)l required to obtain the
standard references output, as specified in MIL-STD-462, but the generator
output level shall not exceed a pover level of 10 dism.

9. €S04 (limited applicabilicy)

9.1 CS0& applicability. This requirement is applicable to receiving
equipment and subsystems, such as receivers, RF seplifiers, transceivers,
and the like. The applicable frequency range of this requirecrant is
dependent on the operating frequency of the test sacple, 2s specified inr
MIL-STD-462,

9.2 C504 limits. The test sacple sha)) not exhibit any undesired response
wvhen subjected to the test signal shown on figure 2-5.
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10, €505 (limited applicadbidity)

J0.1 CSO5 spplicability. This requirement ic applicable to receiving
equipment 8nd subsystems 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 sanple, as specified in MIL-STD-462.

10,2 CSO5 lieits. The test sample sha)) not exhibit, due to cross
wodulation, any malfunction, degradation of performence, or devistion fror
specified indicstions, beyond the tolerances indicated in the individua)
equipment .or subsysteoms specification, vhen subjected to the following from
signal generator #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 dBz.

11. C506
11,1 CS06 applicabilitv., This requirement is applicable to equipment and

subsystem AC and DC power leads; including grounds and neutrals which are
not grounded internally to the equipment or subsystem,

11.2 CSO06 limits. The test ssmple shall not exhibit any malfunction,
degradation of performance, or deviation froe specified indications, bevond
the tolerances indicated in the Individual equipment or subsystem specifi~
cation, vhen the test spikes having the vavefors shown on figure 2-6 are
anlied to the AC and DC pover input leads for a period of not less than |
minute at each phase position, and for a total test period not exceeding 15
minutes in duration (in lieuv of the values in MIL-STD~462). The values of
E ) and t are piven below. Each spike shall be superisposed on the
pgueriinc z;%tage vaveforno.

a. Spike #1 5 = 200 Volts; ¢ = 10 microseconds 20%
(A1) Services)

b. Spike F2 12 = 200 Volrs; 5 = 0.15 microseconds 20
(Air Force and Navy)

12, €507 (ligited applicability)

12.1 €507 applicabilitv. This requirepent is applicable for receiving
cquipments and subsysteos vhich utilize squelch circuits.

12.2 CS07 lioits

12,21 Reguirement 1. Squelch circuits shall not open when the output
of a 50-ohe izmpedence impulse generator, set at 90 dbyV/MNz, is applied and
matched to the input terminals of the test sszple.
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12,2.2 Reguirement 2. The squelch circuit shall not open when tvo signals
are cppTT%?‘TT_TR;-Tnpul of the test saople. One signel shall de an unaodu-
lated RF signal st the receiver tuned frequency, vhose amplitode is tvo-thirds
of the RF voltsge ueed to adjust the squelch threshold, The second signal
shall be an iopulse signal of 50 dB,V/MHz.

13, C£09 (limited applicadility)

13.1 CS09 applicabilitv. This requirement is lpplit'bit to Navy equipment
and subsystems that have an opersting frequency range of 100 kH: or less and
an operating sensitivity of JuV or less, such as 0.5 V.

13.2 CS509 limits. The test sample shall not exhibit any malfunction,
degradation of performance or deviation from specified indications, beyond
the tolerances indicated in the individual evquipment or subsystes specifi-
cotion when subjected to the levels shown on figure 2-7 across the appli-
cable test points.

14, €S0 (ligited applicabilitv)

164.) €510 applicability. This electromagnetic pulse (EMP) requirement

is applicable to Navy equipment and subsystes interface pins and terminals
of pover leads, control leads, signal leads, and grounds and nevtrals which
are not grounded internally to the equipment or subrystem. Applications

of requirement are to be determined on 8 case-by-case basis, 1t should

be noted that if the equipment is to be installed in an intentionally
unhardened sircraft, the equipment will not be adequately protected sgainst
the specified EMP.

J4.2 CS10 lioit. The test sszple shall not exhibit any permanent malfunc-
tion, degradation of performance, or deviation from specified indications,
bevond the tolerances and recovery times indicated in the individual equip-
ment or subsystem specification, after being subjected to 2 test signal
having either the vavefors and common code current level shown on figure 2-8,
as detercined in accordance vith NIL=-STD-462.

15. Cs!l (lieited applicability)

15.1 CS1) _applicabilicy. This EMP requiresent is applicable to Navy equip-
ment and subsystems having interconnecting or intraconnecting control, signal,
or power cables. This requiresent is not applicable for equipment intended
solely for use on non=metallic afrcraft, unless othervise specified by the
procuring activity, It should be noted that if the requirement is to be
installed in an intentionally unhardened aircraft, the equipment vill not be
adequately protected against the specified electromagnetic pulse (ENP).
Actual cable types, sizes and configurations subjected to the specified RSOS
levels are exezpt froz meeting this requiresent.

15.2 CS1) limit. The test sample shall not exhibit any permanent selfunce
tion, degradation of perforsance, or deviation from specified indications,
beyond the tolerances and recovery times indicated in the equipment or sub-
system specification, aftrer being subjected to & test signal having the wvave-
forz shown in figure 2-9 and having @ m2ximur bulk coroon mode cable current
of 10 acps, &s deterasined in sccordance with MIL-STD-462,

2-9
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16. Cs5)2

16,0 CS)12 spplicability. This requirement is spplicable to equipment and
subsystens procured for Air Force use,

16,2 CS12 limits. The test sample shall not exhibit any =alfunction,
degradation of performance, or deviation from gpecified indications, beyond
the tolerances alloved by the individual equipnent or subsystems specifi-
cation, when the current vaveform of figure 2-15 is induced at 10 kHz, 100 WH:,
I MHz, 10 MHz, and 100 MH: in each interconnecting and pover cable at the peak
current level specified on figure 2-16., Additional test frequencies{partic-
ularily between 1 and S0 MHz) shal) apply vhen required by system design con-
siderations or vhen required by the procuring activity., When s 1500 volt level
is reached betveen any pin end its lowest impedence return the requirement of
this test shall be considered to be met.

17. €s)13

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

12.2 CS13 limits. The test saople shall not exhibit any malfunction,
degradation of performance, or deviation froe specified indications, beyond
the tolerances alloved by the individual equipment or subsystez specifi~
cation, vhen a pulse signal is applied to each single vire or sultiple wire
unit (twisted pair, triax, eic.) of the interconnecting and pover leads.
The pulse signal shall produce the currenc and voltage vavefore of figure
2-17 st the levels shoun on figure 2-15 when applied to calibration loops.
Test frequencies shall be 10 ¥Hz, 100 kHz, 1 MHz, 10 MHz and 100 MKz. Addi-
tional test frequencies (particularily betwveen | MHz and 50 MHz) sha)) when
required by system design considerations or vhen required by the procuring
activity,

18. REQ) (limited applicability)

16.) REQ! applicabilitv. This requireoent is applicable only for equip-

wents and subsystems installed in aircraft having an ASW capadility and for
Kavy equipoent and subsystems intended for use on aircraft having Very Lowv
Frequency (VLF) equipment and subsystems., When required, REO) is aspplicadle for
radiated emissions froc equipoents and subsystecs, cables (including control,
fulto. intermediate frequency (I1F), pover antennas transoission lines) and
nterconnecting viring of the test sample., The requiresent spplies at the
fundamental frequencies and 2l) spurious ecissions, including harsonics, but
does not apply for radiation froz antennas.

16.2 REO)] limit. Magnetic field emissrions shall not be radiated in excess
of the Tevels shown on figure 2-10. '
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19. REOD2

19.1 REO2 applicadilitv. This requiresent is applicable for radiasted
epissions from equipments and subsystems, cebles (including control, pulse
1F, power and antennss transmission lines) and interconnecting wiring of the
test sample; for narrovband, it . epplies at the fundamental frequencies, end
al) spurious emissions including harmonics, but does not apply for radiation
from sntennas. This requirement s applicable for broadband emissions from
14 XMz to ) GH:z and for narrovband emissions from 14 kM2 to 10 CHz.

19.2 REO2 limits. E-field emissions sha)l not be radisted in excess of
those given in 19.2.]1 and 19.2.2. Above 30 Miz, the dizits shal) be met for

both horizontally and vertically polarized waves.

19.2.1 Narrovband electric field emissions. Narrowband E~fie)d emissions
shall not be radisted in excess of the applicable limit curve shown on figure
2-1]1 at the required test distance, a5 specified in MIL-STD-462,

19.2.2 Brosdbsand electric field emissions, Broadband E-{ield emissions

from alT equiprents and subsystems, including rediated svitching transients
resulting froe (J) sutomatic cycling of electronic or electrical switching
circuitry, (2) actuation of push-to-telk mechanisos (that -is keying of trans-
mitters), or (3) manual svitching vhall not be radiated in excess of the
applicadle limit curve shown on figure 2-12 at the required test distances,
as specified in MIL-STD-462,

20. REO3 (limited applicability

20.) RED) applicability, This requirement is applicadble for trans=itting
equipments and subsystems with sntenna leads or those desipned (o be connected

to antennas. The frequency range of this requirement is dependent on the operating
frequency of the test sacple (see MIL-STD=4562), The requirement is not applicable
vithin either the test sscple's necessary bandvideth or 5 percent of the fynda-
ments]l frequency.

20.1.] Arpy procurezents. This requirement is applicadle for trans-
mitting equipments and subsysteos procured solely for Army use vhen any of
the following conditions exist: (a) trans=itter powver exceeds 5 kW average;
(5) the fundasental frequency of the test saople exceeds 1.24 GMz; (c) the
test sample's antenna is an integral part of the transcitter and cannot be
repleced by » suvitable dumzy load; or (d) for equipments and subsystems vith
vaveguide transcission limes and operating below 1.24 CHz.

20.1.2 Air Force and Kavy procuresents., This requiresent is applicedle,
with the approval of the procuring activity, when the trsnsmitter spurious
ecissions and harmonics cannot be determined using the procedures in CEDG.

20.2 REO) ligmit. Harmonics, except the second and third, and all other
spurious emissions shall have peak povers BO d5 down fror the pover at the
fundamentsl. The second and third harmonics shall be suppressed by: 30 + 10
log P (vhere P ~ peak pover, in watts, at the fundsmental) or 80 4B whichever
requires less suppression.

2=11
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2). RSO) (limicted applicability)

21.1 RSOl applicability. This requirepent is spplicadle only for equip-
oents and subsystems installed in sircraft having an ASY capability, and for
Navy equipment and subsystems intended for use on aircraft having Very Low
Frequency (VLF) equipment snd tubsystems. When required, RSOJ is applicable
to equipoents and subsystems, and their sssocisted cablinp and connectors.

21.2 RSOl limit. The test sample shall not exhidbit any malfunction,
degradation of performance, or deviation from specified indications, beyond
the tolerances indicated in the individual equipwent or subsystem specifi-
cation, when subjected to magnetic fields equal to the levels shown on
figure 2-)3.

22. Rs02

22.1 RS02 spplicability. This requirement is applicadle to equipment and
systems as indicated in 22.1.) and 22.).2.

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

22.1.2 Parc 11 - pover frequency. This requirement is applicable for
equipments and subsystams procured for Air Force and Navy uce.

22.2 RSO2 lieits

22.2.1 Part 1 - spikes. The test saople shall not exhibit any salfunction,
degradation of performance, or deviation from specified indications, beyond
the tolerances indicated in the individual equipoent or subsystem specifi-
cation, vhen subjected to the test spikes having the wavefors shown on figure
2-6. The values of E(y and t¢ y are given below:

a. Spike #) Ey = 200 Volts; ¢ = 10 ricroseconds $20%
(A1) Services)

b. Spike 2 E; = 200 Volts; tp » 0.15 microseconds 220X
(Air Force and Ravy)

22.2.2 Part_11 - pover fregquency. The test sample shall not exhibit any
ma) function, degradation of performance, or deviation from specified indica~
tions, beyond the tolerances indicated in the individual equipment or sub-
syster specification, vhen 20 amperes are applied to the test wire at the
pover frequency(ies) of the test sasple.

23, RSO}

23.) RSO3 applicsbilitv. This requirement is applicable for all equipment
and subsystec between 4 kHz and 10 GHz. Above 10 CHz, this requirecent
opplies only at al) intentionally generated frequencies of known intentional
eoitters on the sircrafet, and for Navy procurements, the aircraft's host
thip. For Air Force procuresents, this requiresent is not applicable above
10 GHz, unlers othervise required by the procuring activity.

2-12


http://www.everyspec.com

Downloaded from Mipwww.everyspec.com

MIL-STD-46]C
Part 2

NOTICE 2

15 October 1987

23.2 RSO3 limits. The test sample shall not exhibit any malfunction,
degradation of performance, or deviation from epecified indications beyond
the tolerances indicated in the individual equipment or subsysten specifi-
cation vhen subjected to the radiated electric fields (E) specified herein.
Above 30 MMz, the requirement shall be met for both horizontally and verti-
cally polarized vaves; circurlarly polorized vaves are also acceptable.
Appropriste consideration shall be given to the operationa) radiasted electro-
magnetic environment from both friendly and hostile emitters which an equip-
ment or subsystem may encounter during ite Jife cycle. Appliceble portions
of MIL-HDBK~235 shell be used to determine the snticipated environsent., As
s siniown, the following levels spply. 1f levels substantially higher than
those given herein are specified, modifications to the procedure in MIL-STD-
462 may be required or desirable. Such wodifications are to be described

in the EMI Test Plan.

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

14 kHz to 2 WMz 20, except that for Arey procurements
the leve) is ) V/»

2 to 10 Gz 20

Above 10 GH:z 20

23.2.]1 Air Force and Navv equipwments and subsystems installed in non-metallic
sircraft, non-pezallic structures on metallic aircraft or externally mounted
on wetallic sircraft. Such equipments shall not malfunction wvhen subjected
to a radicted E-field of 200 V/o over the required frequency range.

2).2.2 Air Force flight critical equi nt end subsystems. Zquipment and
subsystems vhich are flight critical shall not mslfunction vhen subjected to
a radiated E~field of 200 V/o from )4 kHz to 10 CHsz.

24. RSOS (limited applicability)

26.]  RSOS appliicabilityv). This requirement is intended for Navy equip-
eent and subsystems and is applicable vhenf{ both of the following conditions
exist: (a) operation of the equipment or subsystex is essential for safety
or the success of a mission and (b) the equipoent or subsystem is installed
on a non-setallic structure on 2 petallic aircraft or externally mounted on
on & metallic aircraft. This requirement is not applicadle for equipment
intended solely for use on non-metallic aircraft, unless othervise required
by the procuring activity. Cables that can nct be tested in accordance with
HIL~STD=L62 shal) meet the requirements of CS)), and cables subjected to the
specified CS11 levels are exempt from meeting this requirement.

24,2 RSO5 limit. The test saople shall not exhibit any persanent osalfunction
degradation of performance, or deviation {rom specified indications,beyond the
tolerances and recovery tioes indicated in the individual equipoment or subsystecs
specification, after being subjected to » test signal having thevavefors and
acplitude shown on figure 2-14,
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25, RS06

25.) RSO6 spplicability. This requirement is applicable to equipment and
subsystens procured for Air Force use.

25.2 RS06 lieits. The test sazple shall not exhibit any malfunction,
degradation of performance, or devistion from specified indications, bevond
the tolerances allowed by the individual equipment or subsysten specification
vhile being subjected to & radiated eletropagnetic field generated by fast
svitehing pulses from a relay coil. The peak=to-pesk transient voltage across
the relay coil shall be » pinisum of 600 volts.
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MIL-STD-461C
Part 2

NOTICE 2 (usar;
15 October 1987

Limit
|
— B fre e
N — e
b ) I
|8 : |
3|3 !
g i I
- i
I !
o L ! 1 e~

fo = iocclvcr tuned frequency or band center for asmplifiers.

f1 = Lovest tunable frequency of recelver bdand In use or the lovest frequency
of soplifier passdand.

f2 = Righest tunable frequency of recelver band 1n use or the highest frequency
of asplifier pasadand.

v = Bandwvidth bSetveen the 80 42 points of the receiver selectivity cuctve as delined
fa the test sanple’s technical reguirements or the control plan.

Linfts:
1. The linit oi A i3 80 48 above the loput level required to produce the standard
reference output. (This liefc shall not be used for soplifiers)
2. The limit st B ohall be set 20 follows:

a. Recelvers: O d3a applied directly to the recelver Input terainaly.

b. Aspliffers: The limit shall be as specified In the cest saople’s techalcal
requizeaent or contrel plan. If no lisit fs defined In the above docuaents,
the O 43a vplue shaldl be used.

FIGURE 2-5. LIMIT FOR CS0O4
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MIL-STD-461C
Part 2

NOTICE 2 (USAF)
15 October 1987

o1 1 L 0. 100.
Frequency (MHz)

-'—"
Q
Tiis zm‘ (1) = l.osxu“e SIN(2mIt)
\; é whare,
E Time
>t E zPIN (1) = common mode pi
QuITent ia amps

I = frequency, hern
t = lime, seconds
Q = decoy foctor

FIGURE 2-8. LIMIT FOR CS10
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Part 2

NOTICE 2 (USAF)
15 October 1987
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where,

1 (1) = common mode coble
CABLE current in omps

I = frequency, hernz
t = lime, seconds
Q = decay focror
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1/ Vaveform equation normalized: e/

2/

sin 2nft where:

f= test frequency (Hz)
t= time (sec)
Q= 2045 quality factor

“A" is the pesk current or voltage level shown {n Figure 2-18.

FICURE 2-17. Waveform for CS13.
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Part 3. Equipment snd Sebeystess [astalled
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KIL-STD-461C
1. scorm

This part of MIL~STO-461 supplesents Part | of the stasdard by defining emission and
susceptibility requirements sod limite for equipment and sudsystess intended for wse aboard
spacecraft sod launch vebicles (class A2), including sssoclated growsd support equipsent, and
for class AJ equipment and subsystems procured for the Alr Force.

1.1 W. Table 3~I defines categories of class A2 equipment and
subsysteuns. O used to deformise the requiresents spplicable to clase A2
oquipment and subeystess. The table alsc denotes the paragraphe whereis the requiremeats and
linits are defined. A “Y” entry im the table means the requiresent is applicsdle, asd the
1adt shall be met using the procedures {a NIL-SID-462 or the approved EXI Test Plas. A Y.~
satty mesns the spplicability of the requirement {s liaited and s specified in the correspond-
ing appropriste paragraph. When spplicable, the limit ehall be met using the procedures i
NIL-STD-462 or the approved ENI Test FPlen. A “T™ eatcy moass that the applicability of the
requiremest sust be determined on & cese-by-case basis and, {f the requirement Ls to-de {mposed,
it must be 00 specified (o the appropriste procuremsat docusent. When required, the liait shall
be mot veiag the procedures (o MIL~STD~462 or the spproved EMI Test Plan. Absence of sa eatry
seans the requirement Lo not spplicable.

TASLE 3-I. Ca iea of A2 s .
_Category Deseription_

Ala Equipment (matalled ca spececraft or lsunch vehicle

A2b Aarospace ground equipment required for the checkeout
acd launch, fncluding elactroaic test aad support
oquipment

A2e Traisers and sisulators

A24 Chuu.qu’."unoe-’ﬁhrurmm

2. C201 (limited QMMQ)

2.1 cabily Applications of this requiremsat are to be determined oa a
case-by-case n‘dul. CEOL 1ie sppliceble culy for sarrowbsad emissfoas between
30 iz and umun-cncum.mmuamtmn provide power to othar -
equipsent or subsystems. The requirement is aot spplicsble for {stercocmecting leads unless
otherwise specifisd by the Command or agency coacarned.

2.2 CEOI limits.

2.2,1 AC oC + Electromagnetic emissions shall sot sppear oo AC acd DC leads (o
excess of the va as » on FPigure J=1. The limite shall Be =t vhen measured with as
affective bendwidth mot exceeding the primscry power fraquency plus 208 of the power frequancy
for AC power lesads or 75 Nz for DC power leads.

2,2.2. Ist leads. If complisnce with this requiressat is required for
{atercoanecting ts mhd«dm‘“.mm&ou-u’ﬂqm
{ateationsl tundnm. its specified power lavel, secessary iaformation bandwidth, and
pulee rise tise. mxwumtbmdbme-dotomm

3, o»m

3.1 feabllity. This reqeiresent is applicable for AC and DC leads, vhich obtain
power from sources or provide power to other equipment snd subsystems. The requiressnt
is not spplicable for {nteccomaectiog lesds, unless otherwise specified by the Command or
sgedcy coacerned.

3.2 g Limits.

3.2.1 o Mmc;cduu-oulmmu&-lxuon
excess of the valuves as on Vigures }=2 sad 33 for oarrovbend and broadbend emisslons,
respectively. Conducted switching spike emtssions (including ON/OFF switching) om AC amd OC

power lesds shall meet the requiresents of CBO7.

>
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TABLE 3-1Il. EMISSION AND SUSCEPTIBILITY REQUIREMENTS FOR CLASS
A2 EQUIPMENT AND SUBSYSTEMS

L

CATEGORIES OF C

219%-01S~11K
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3.2.2 1f complisnce with this requirement Ls required for
MMWI be developod 0a & case-by-case basis considering the
{nteational transwission, its specified power level, mecessary faformatioa bendwidth, and
pelse rise Cise, Such limits sest be approved by the Commasd or agemcy concersed.

4, CB06 (Limited applicabilicy)

4.1 ? m}%ug- This requiremsst is spplicebls for those equipment and sub~
systems with satenna or those designed to be comsected to satemnas, The tramsmitter
(koy-dowa mode), barwcnic, and spuricus ealssion portiocos’ of this requiresent are oot
spplicadle for equipmeat and subsystems procured solely for Army use, vhea aay of the
following conditions exist: (a) trasssicter power sxceeds 5 k¥ average, (b) the fundasental
frequency of the test sample exceeds 1.24 OBe, (c) the test sample's soteans {s sn Lotegral
pert of the trassaitter asd canoot be replaced by a sultsble dummy load, or (d) for equipment
and subsystems with waveguide trassaission lines snd operating below .24 GHs. VFor cases
(a) through (d) use RED3. The frequency rasge of this requirement {s dependest on the
operating frequascy of the test sanple (see MIL-STD-462),' The transmitter (key-down)
portion of this requirement is sot applicable withis either the teat ssmple's decessary
bandwidth or # 5 percest of the fundameatal !rqu-gy. '

4.2 % 1iaits.  Cooducted emisslions in excess of the velues given {a 4.2.1 through
4.2.3 not appear at the test sasple's asteosa terwinals.
4.2.1 hent!g.

4. Narrowband ealssfloas: 34 4B ¥
b Broadband emissions: 40 43 wV/Mix

4.2,2 Trassaitters (key-up snd standby).
a4, WHacrowdsnd emissions: 34 db wV

. be Broadband emissiona: A0 4B uV/ s

4.2.3  Trassaitters wode). Harsonics, except the second aad third, snd all
other spurioes Y ) powers B0 48 dowa from the power st the fendasaatal.
The second aad third harmonics shall be suppressed by: 50 + 10 log P (vhare P = pesk power,
ia watts, at the fundsseatal) or 80 48, vhichever requires less suppression.

s. czo7
5.1 « This vequirsseat 1s spplicable for the following types of leads:
AC or DC mlmernwﬂomlnomtmwnmyn-;
5.2 + Conducted switching splkes of less than 50 sicrosecoads fo duration
shall oot following, as applicable:

8. AC leads: # 50 percent of nominal root mean square (rae) voltage.
b  DC leads: 0”m.‘mmdmnunm

Conducted switching spikes equal to or greater than 50 microseconds im durstion ehall meet
the transient requiresests ss specified in the individual equipsest or subsystea specifica~
tions. Spike durstion s the time interval betweea the 50T ssplitade point oa the tramsient
leading edge and the 501 saplitude pofnt om the trassiest trailing edge; high Crequency
ringing superisposed oa the pulse leading or trailing edges should be ignorved.

6. Cs01

6.1 « This requiressat i{s applicebla to equipsent and scbeystes
AC and DC power » grounds and nsutrals which are not grounded faterssally to
the equipment or subsystem. The requirement Le not spplicable within ¢ 5 parcent of the

power frequency(ies). For Navy procuresssts, this requireseat may be deleted
with the approval of the Commsnd or agency comcerned, {f po clrcult withia the equipmest or
systea is more sensitive thas 100 u¥.
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6.2 lwits. The test semple shall sot exhidit any malfunction, degradatioa of
performance, oF 1on from specified indications, beyond the tolersences fodicated in the

individaal {psent or subsyatem Specification, whea subjected to alectromaguetic energy
moewm?mm leads less thes or equel to the values oa Figure 34, Tha requiremant
1s also met under the following condition: when the power source specified ia MIL~-STD-462,
sdjusted to diselpate 50 watts {0 & 0.5 cha load, cammot develop the required voltage at

the test sasple power inpat terminale, sad the test sasple Ls not susceptible to the output

of the aignal scurce.

7. cs02

7.1 fty. This requiremest is spplicable to equipment and subsystem AC
and DC power . 4 grounds and newtrals which are sot grounded fateraally to the
equipment or subsystes.

7.2 o0 udF The test sssple shall not exhibit amy malfuvoctios, degradation of
performance, or astion from specified Lodications, beyood the tolersnces indicated in the
individual equipsent ot subsystea specification, when subjected to I volt from & 30-oha sovrce.
The test sigsal shall be applied directly to the equipment inpet termieals, not through the test
sswple's power line cord. The requiresent is also met undet the following condition: whenm &
l-watt source of 50 ohes lapedence cancot develop the required voltsge at the test sasple power
ioput terminals, and the test sssple is not susceptible to the cwtput of the sigoal source.

8.  CS03 (limited applicadilicy)

8.1 1ity. This requiremeat {s spplicable to receiving equipment and
subsystems, as receivers, UF asplifiers, tressceivers, aod the 1ike. The spplicable
frequency range of this requiressnt Ls depeadent oa the opetating frequancy of the test
sanple as specified {an MIL~STD-462. For Arwy equipsent and subsystess, the roquiremsat is
spplicable only when specifically called cut In the procuresent docussatatlon,

8.2 3 limits., The test sample shall oot exhidit any interwodulation products from two
eignals, % those permitted in the {ndividual equipment or subsystea specification, when:

a. Sigaal generator fl 1o set 66 4B above the level required to obtais the
standard reference output, as specified in MIL~STD-462; except that whea f,
is 1in the frequency cangs of either 200 to 400 Mix or 2 to 25 MMs, the
genarator ocutput shall be 80 48 above the referesce lavel, but the cutput of
signal gecarator f1 shall sot exceed 10 dBm.

b, Signal gesecator #2 is set 66 ¢B above the lavel required to obtaln the
standard reference output, as.epecified in MIL-STD-462, bwt the generator
output level shall not exceed & power level of 10 dBa.

9. CSOA (limited spplicabilicty)

9.1 W&. This requirement is spplicabdle to receiving equipsent and
subaystens, [T vers, RF amplifiers, transceivers, and the like. The spplicable

frequency tesge of this requiresent is dependent ca the operating frequency of the test
sample, as specified in NIL~STD~462. Vor Army equipment and subsystess, the requirement {s
applicadle caly wvhen spocifically called out in the procuresest docuseatatlon.

5.2 G304 Liatcs. The test sasple shell 5ot eshibit any uadesired response vhen
subdjected to tesc signal shown on Figure »-3.

10, CS05 (limited applicedility)

10,1 ility. This requiremsst is applicable to receiviog oquipsent and
subsystens 48 recelvers, RF saplifiars, transceivers, aad the like. The applicable
frequancy range of this requirement {s depesdant o the operating frequescy of the test
sasple a8 specified fu MIL-STD-462. For Army equipmest and subsystems, the requirssest is
sppliceble only vhem specifically called out {a the procuresest documentstioca.

10,2 ts. The cest sasple shall mot axhibit, due to croes sodulation, asy
malfuection, of parformance, or deviation from specified indications, beyond the
tolerances indicated in the individual equipmest or subsystem specification, whes subjected to
the following from signal geaserator #2: & signal 66 43 adove the level required to obtaim the

o‘ml:auulmmm.ucmmuw:.bcmtomdcmeum lavel
° dda. A
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11. Cs0é
1.1 . This requirement is applicable to equipmeat and subsystem AC
unmmunmmammwummmyum
equipment ot subsystes.

11.2 . The tost sasple shall mot exhibit say malfunction, degradation of
performance, or deviation from specified indicaticns, beyood the tolarsoces (ndicated in the
{odividual equipsenct or subsystes specificatica, whea the test spikes having the wavefora
shown on Pigure 3-6 are spplied to the AC sad DC power imput leads for a period of not less
thea | minute at uetphuomtun.-l!otcuultutpudmmulu. 15 nioutes in
duration (in lles of the values im KIL-STD-462). The values of K() asd t() are givea balow.
Zach spike shall be superimposed om the powverline voltage wavaform.

s, Spixe # (ALl Services) B) = 200 Volts; t) ~ 10 microseconds & 20X,
b. Spike #2 (Alr Vorce asd Navy) ¥z = 200 Volts; £z = 0.13 sicrosecoads + 20I.
12.  CS07 (limited applicability)

12.1 %1 applicability. This requiresest ls spplicable for receiving equipment aad
subsystens utilice squelch clirouits. -

122 0507 Muite.

12.2.1 Requirement 1. The squelch circuits shall not open whas che

ispedance impulee generator, set at 90 48 uv/iix, Ls applied and
of the test sasple.

i
;a
i
i
£

12.2.2 t 2. Ths squelch circult shall not open whea two signale are applied
at the ioput of the test sasple, Oue signal shall be an ussodulated

tuned frequency, whose asplitude s two~thirds of the RF voltage weed to adjust the squelch
threshold. Tha second sigsal shall be sa {mpulse signal of 50 43 uv/MEs.

13, WEOL (limiced applicabdlity)

13.1 icability. Applicaticas of this requiremsnt are to be determined om o
case~by-case 8. When required, REOL 1s applicable for redisted emissiocas from equipmeet
and subsystess, cables (imcluding coatrol, pulse, IF, power, and sotensas trassmisslon lines)
and intercounecting wiring of the test sssple. The requiresent applies at the fundamental
:nqu-un and all spuricws ealsslons, (ocloding harmonics, but does mot apply to radistion

_ .ml

13.2 REOI limit. Mageetlc fleld emlssions shall mot be radfated i{n excess of the lavels
shown oa Figure .

14, mm02

14.1 REO2 applicability. This requiressat is applicabdle for radisted emiseions from
equipsent sad subsystess, cables (including coatrol, pulse, IF, power, and antennas trame=
mission lines) aod latercoasecting wiring of the test sample; for marrowbasd, {t spplies at
the fundaseatal frequeacies and all spurious esissioms, foclueding harsoatcs, but does not
apply to rediastion from antecnas. This requiresent is applicable for brosdbasd ealssioss
from 14 Wiz to | Cllx and for narrowbend emiseloos frow 14 ks to 10 OHx.

14,2 R202 limite. B-fleld emiselons shall not be radlated Lo excess of those glven
ia 14.2.1 +2.2. Abdove 30 Mz, the Lisits sball be met for both horisontally asd
vercically polarized waves. !

14.2.1 %W. Narrowbend E-field emissions shall not
be radiasted ia excess 3 t curve & oo Figure 3-8 at the required test distance,
a8 specified in MIL-STD-462, '

14.2.2 %ﬂlﬂ.ﬂlﬂﬁ' Broadband E-fleld emissions from all equipment
aod subsystems, inc od svitchiog transients cesulting from (1) sutomatic cycling of
elactronic or elactrical switching circuitry, (2) actwation of push-to-talk mechantisms (that is,

keying of transeitters), or (3) manual switching shall not be radiated {n excess of the applicable
Unit curve showm on Figure 39 at the required test distances, as specified s MIL-8TO-462.
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15. R20) (limited applicabdility)
15.1 lity. This requiresent {s applicable for those equipment and
sudeystems with antenta or thosa designed to be consected to antesnas. The frequency

renge of this requirement is depecdeat oa the operstisg frequancy of the test ssaple (see
MIL-STD-462). The requiremsnt {s not spplicable within either the test sample's necessary
bandwidth or + 5 perceat of the feuadesental {requency.

15.1.1 Arwy procuremests. This requirement (s applicable for trsnssitcing equipment
eod sudaystess procured solely for Avwy wse vhen say of the followlng coaditions exist:

(s) trensaicter power exceeds 5 k¥ average, (b) the fondasentsal frequency of the test sasple
sxceads 1.26 Gz, (¢) the test sample's sateana is an integral part of the transaitter and
cannot be replaced by a sultable dummy load, or (d) for equipmest snd subsystess with vave-
guide trasssxission lines and operating below 1.24 CNs.

15.1.2 M Thaie t-."-ﬂt is mll&oﬂ.. with the
approvel of the procuring miuq. ﬁ ﬁ spurious emisslons and harmonics canoot be
dotearained saing the procedures in CROS.

15.2 imit. Harmonics, except the secoed and third, and all other spurices
euissions sha pesk powers 80 48 down from the power st the fundemental. The second
sad third harsonics shall de suppressed bdy: 50 + 10 log P (wvhece P = pesk power, {a watte,
at the fundameatal) or 80 d8, whichever requires less suppressioa.

16. ®S02

16.1 RS02 spplicebility. Parts I and 1I are applicable for all Dol activities.

16.2 2302 lmtes.

16.2.1 M_L-_-!ﬁ;‘ The test ssaple shall sot exhibic ssy malfemctiocn, degreda-
tion of performsnce, of ion from specified fadicatiocns, beyond the tolerasces Lndicated
in the (adividusl equipsesnt or subsystem spacificatiom, when subjected to the test spikes
having the vavefora shown on Figure 3-6. The values of () and t() are givea below:

a. Spike #1 (ALl Services) E; = 200 Volts; t; = 10 microseconds & 20X.
b. Spike #2 (Alr Force and Navy) K3 = 200 Volts; t3 = 0.15 microseconds + 20X,
16.2.2 Par - | « Tha cest saspls shall not exhibit say salfemction,
degradation a’ #’om. or ﬁt*— from specified indications, deyood the tolerances
indicated in the {ndividual equipmeat or svbaystem specification, vhea 20 sspeves are applied
to the test wire at the power frequancy(ies) of the test sssple.

7. Rrs)
17.1 =s0d ﬁu&ujﬁ. This requiresent is applicable for all equipsent sod sub~
systens batween Chz. Above 10 ONz, this requiremeat spplies only at all

fatent lonelly generated frequencies of snwy kaown esittec on the spaceccaflt or lsunch veblcle.
For Alc Force procurements, this requireseat is not spplicable above 10 Gz, waless otbervwise
n‘hlnl by the procuring activity.

17.2 + The teat sasple shall not exhibit say permaneat malfumctios,
degradation performance, or deviatioo from specified isdicatioms, beyond the toleramces
isdicated La the individeal equipment or subsystem specificaticn, whem subjected to the
radiated elactric fields (E) less thes or equal to those specified hersin. Adove 30 Mig,
the requicesent shall be met for both horiscetally end vertically polarized waves; circulsr
polarized waves are also acceptadle. Appropriste considerstion ehall be givea to the
operational radisted electromsgnetic suviromsest from both friendly sad hostile emitters
which an equipmeat or sudaystes may escouster during ite Life cycle. Applicadle portions
:lddw-n:.ohu tn ;:d tol:nunlu the anticipated envirormant. As & alnisus, the
0. . L] i
e z hnu mly uvoh ubstant nuz.;lco:.:hn those given herels are specified,

uired., Sech sodificetions are to
be deeccided {a the BXMI Test Plan.

Tcequency Renge L £ L meter
14 kBe to 30 Wiz 10
30 Mis o 10 Cla s
Above 10 Gits 20

-6
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Limit
A
B e — —
g a—
T 1) eemron [
5 |
s [ i
B2 ' ‘
: !
oLy o . —

Receiver tuned frequency or band center for amplifiers.

Lowest tunable frequency of receiver band im use or the lowest frequency
of smplifier passband.

Bighest tunable frequency of receiver band im use or the highest frequency
of amplifier passband.

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

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

reference output. (This limit shall not ba used for amplifiers)

The limit at B ghall be set as follows:

8. Receivers: O dBas applied directly to the receiver imput terminmals.

b. Amplifiers: The limit shall be as specified in the test sample's technical
requiremsnt or coatrol plan. If po limit is defined in the above documents,
the O dBn value shall be used.

FIGURE 3-5. LIMIT FOR CS0O4

3-11
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FIGURE 3-7. LIMIT FOR REO1
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This part of MIL-STD-461 supplements Part | of the stendard by deflaing emissica and
susceptibility requireseats aod limits for equipment and subsystems (ntesded for use is ground
fixed ond wobile facilities, lacluding tracked and wvheeled vehlcles (Clase A3). HNavy requicre=
meats for ground support equipsent used for checkowt snd launch of afrereft, spacecraft, and
lawach vehicles are costaloed (n Parts 2 and 3 of MIL-STD-461 and ahould be tatlloved as
necesdary. Part & is mot applicable for Alr Force procurements; refer to Parts 2 and J.

1.1 Determini resents. Table 4=I shall be weed to determise the specific require~
sents for ¢ oquipmant subsystess. The table also deootes the paragraphs wherein
the requiresents and LiniCs are defined. A “T" eatry ia the table seans the requiresent is
applicable, and the limit shall be met using the proceduces im MIL-STD-462 or the spproved EXI
Test Plan. A "Y." entry sesns the applicebility of the requiresent fs lisited and L specified
in the sppropriate correspoodisg paragreph. When applicedle, the lisit sball be met using the
procedures is MIL-STD-462 or the approved EMI Test Plan. A "T" eatry mesns that the spplicabilicy
of the requirement must be detemmined oo a case-by-case basis and, {f the requireseat {s to be
imposed, it must be so specified in the appropriste procurement document. When required, the
liaic shall be met usliog the procedures in MIL-STD-452 or the approved EXI Test Plan. Adsence
of ao eatry sesns the requiremest (s sot applicable. Vor procuresents of subsystems, such as
tadar, BV surveillsoce, aod the like, comprised of {adividual equipment listed {in Table 4-1,
the spplicable ealesion snd susceptibllity requiresents for the subsystea shall be taflored by
the procuring activity based om the requiremests of the i{ndividual equipmseat.

2. €201 (lisited spplicabilicy)

2.1 Cz0) licability. This requiresaat {s spplicable for altermating curreat (AC) sod
direct current !55 leads, which obtaln power from other sources or provide power to other equip-
mont or subsysteas; grounds or nestrals, wvhich are mot grounded (nternally to the subsystes or
equipment being messured; and interconmecting cootrol leads, which provide AC and DC power from
or to the test sample. The requiresent (s not applicable for iaterconmecting signal leads such
as clock, IV, asudio, firing, digital, RF, and the like, unless otharvise specified by the Command
or ageocy concerned. PFor Army equipmeat or subsystems the requiresent is applicsble only when
specificslly called out i{n the procuresent docusentation.

2.1.1 BC end foterconnecting leads. This requicresent {s applicable for narrowband ewisslons
from 30 Nz e

2.1.2 AC leads. The requirement {s applicable for equipmest aod sebeystess procured for
Navy use. This requicremeat {s spplicable for sarrowbend emissions from the powar frequency(les)
of the test sample to 15 ks, Ocher applications end llsits for this requiresent are to be
deteruined and specified oo & case-by-case basis.

2.2 CEOI latte.

2.2.1 DC leads. Electrosagnetic emissioos shall pot sppear on DC leads in excees of the
values shown on Che applicable cutve on Figure 4=1. The Lisits shall be wet vhen sessured with
aa effective bandwidth not exceeding 75 Nu.

2.2.2 AC leads. Electromagnetic emissions shall not sppear on AC leads in excess of the
valoes shown on the applicable limit line on FPigure é~2. The limits shall be set when messuzed
vith san effective bandwidth not exceeding the primacy power frequency plus 20X of the primary

power frequency.
2.2.3 Isterconnecting leads.
2.2.3.1 Acwy procurements.

2.2.3.1.1 Intercommecting comtrol leads. Electromegnetic emissions shall oot sppear oo
iasterconsecting coatco in axcess of the valuss shown on the spplicable curve oo Figure 4-1.

The limits shall be wet when measured with an effective bandwidth mot exceeding the prisacy power
frequency plus 20X of the primacy power frequancy for AC leads or 75 Nz for DC leads.

2.2.3.1.2 W. If compliance with this requiremest is required
ftor eignal leads, te developed on a case~by-case basis coosldering the {atentiocasl
transaission, 1ts specified power level, necessary information bandwidth, and pulee rise tise.
Such lisite sust be approved by the Command or agency comcerned.
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2.2.3.2 Mavy procurements.

2.2.3.2.1 Coanmected outer shields and twisted re « For istercoanecting
control and eignal leads haviog the cuter shield coamectod, 5 50: twisted palrs with the
paires together, electromagnetic emisslons shall 2ot sppear oa the leads {n excess of the
values shown on the applicadle curve on Figure 4-1.

2,2.3.2.2 ire ated. For intercoscectiog
control and eiges ving the outer shie scoanected t twisted palce having
the paire separated, the liaits shall de daveloped on & case-by-case basis cosslderiog the
inteational trassmission, ite specilied power level, secessary laforwetios baadwidth, and
pulse rise time. Such limits must be spproved by the Command or agency coacarned.

3. czo)
3.1 c=0) fty. This requiressnt Ls spplicadle for the following types of lesds:
AC and DC . ¥hich o powsr from other scurces or provide power Lo other equipemst,

distribetion panels, or subsystems; grounds or veutrals, which are not grouaded intermally to
the subsystes or equipment being measured; sod intercoomecting coetrol leads, which provide AC
asd DC power (rom or to the test semple. The roquiresest is not spplicable for istercoasecting
sigoal leads such as & clock, I¥, aodio, firieg, digital, UF, and the like, unless otharwiss
specified by the Command or ageacy concerned. Vor Army procureweats, the requirvemeat (s appli-
cable using the Line Ispedance Stabilication Metwork, as describdad o MIL-STD-462.

3.2 CE03 limics.

3240 eads. Electrosagnetic ealssions shall sot sppear on DC leads In excess of
the valuse on the applicadle curve on VTiguves 4-3 and 4-4 for narrowband and brosdbasd
eulssions, respectively.

3.2.2 AC leads.

J.2.2.1 rements. Electromagnetic emiselons shall not sppear oa AC leads in
mﬂlhnlmohmuﬁmh’mt-‘utmmwudnlm.
respactively.

3.2.2.2 % Ew. Electromagnetic eaissions shall not sppear on AC leads 1o
axcess of the va showe oa 4=5 sod A~6 for naccovband and Broadband emissions,
respectively.

3.2.3 [Intercosnscting lesds.

3.2.3.1 Arwy procuremsats.

J.2.5.1.1 m.tauuc.g control leads. Electromsgnetic emisslons shall not agpear oa
intercoasecting coatro in excess of the valuss shown on the applicsble curve oo FPigures
4-3 and A4 for sartowband and bdroadband eaissions, respectively.

3.2.3.1.2 Lﬂﬁﬁwﬁw_m 1f compliance with this requiresent L{s required
for sigsal loads, te on & case~by-case basis considering tha Latemtiocnal
tranenissfon, its specified power lavel, necessary inforsatioa baodwidth, and pulse rise tise.
Such limits wost be approved by the Command or agency cencerned.

3.2.3.2 Navy procuremeats.

3.2.3.2.1 od outer ted paive r. For iotercoasecting
coatrol and » ng the outer coane or twisted palrs with the
paire together, electromagnetic emissions shall not sppear u the leads 1o sxcess of the

values shown 04 tha spplicable cutve oa Pigures 4=3 snd 44 for sarrowband and brosdband
enissions, respectively.

).3.).3.%%%“; For interconsecting
control and & ng t ter scoongcted, and for twisted palrs haviog
the peirs separated, the lizits shall be de o'd of & case-by-case basis coneidering the

i
fatentional transmission, ite specified power level, necessscy iaformation bandwidth, and
pulse rise tise. Such limits suat be approved by the Comsand or ageocy coacerved.
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4 C206 (limited applicability)

4.1 o %&uuun. This requiresent is spplicable for those equipment and subsystens
with satenna or those designed to be comnnected to antennas. The transaitter (key-down
moda), harmoalc and epurious ssiseion portioss of thia requiresesat are sot spplicable for equip~
ment and subsystems procured solely for Army wse, when soy of the following conditions sxisc:

() tranemitter power exceeds 5 k¥ average, (b) the fusdemental frequency of the test sample
exceeds 1.24 Gilz, (o) the test sample’s sntenns {s an {otegral part of the transmitter sed canset
be replaced by & sultsble dussy losd, ot (d) for equipment and subsystess with wavegulde trane~
alsaion lines sod operating below 1.24 GHe. Tor ceses (a) through (d) use REOY. Tha frequescy
range of this requirement is depemdent on the operstiog frequascy of the test sample (ses
NIL~STD-462). The transaitter (key~down) portiocs of this requiresest ls eot appliceble within
elther the test sasple's necessary bandwidth or + 5 percent of the fusdsmental frequancy.

4.2 £ Conducted enlosionas ia excess of the values given balow sball aot sppesr
st the test 8 antenna tetminals,

4.2.1 Recelvers,
a. HNarrowbeod esfssloss: 34 4B v
b. Broadband emisafons: 40 43 uV/Mds

4.2.2 Trensuitters (key-wp end stendby).
8. Narrowband esisatocs: 34 4B v

b  Broadbdand emisatons: A0 az W/ vie

4.2.3 M%-w. Harmonics, except the secood sad third, and all other
spurious emissions 1 have pesk pownrs 50 43 down from the power at the fundsmental. The
secoad and third harmonics shall be suppressed by: 50 + 10 log P (vhere P = peak power, in watts,
at the fusdamectal) or 80 43, whichaver requires less suppression.

3. o0

5.1 W. Applicaticas of this reqeirement are to be determined o o
case-by-case s for procuressnts for the following types of leads: AC or DC leads
which obtain power from or provide power to other equipmeat or subsystess.

5.2 C=207 limite. Cooducted switching spikes of less thea 50 aicrosecoods (n duretica
shall not axceed tha following, as spplicable:

& AC lasds: # 30 percest of nosinal res voltage.
b, uchuu'osow. «150 percent of sominel line voltage.

Condected switching spikes equal to or greater than 50 microseconds in duraticn shall meet the
traneient requirescats ss specified Lo the iodividual equipment or subsystesm specificatioas.
Spike durstion is the time fnterval betwoen the 50I amplitude point on tha traseiest lesding
edge and the 50X aaplitude poiat on the traselest trdlling edge; high frequency ringing super-
imposed on the pulse lesdiog or trailing edges sbould be ignored.

6, ©301 (limited applicabdlity)

6.1 « This requiressst is applicable to equipment snd subsystem AC and
DC power 0 ng grounds end seutrals, vhich are aot grounded intercally to the ejuipwent
or subsystem. The requiremeat is wot spplicable within + 5 percest of the power frequency(les).
Yor Navy procurements, this requiressnt may be deleted for AC leads, with the spproval of the
Command or agency coocersed, {f so circuit within the equipseat or system is more sessitive thas

100 a¥ or better. %

6.2 csol %ﬁ The test sseple shall mot exhibit soy salfuaction, degradatica of
performmace, or atioa Cfrom specified indiceticns, beyond the tolerances iodlcated ia the
individual equipment or subsystes specificatics, whem subjected to alectromagnetic emergy injected
oato its power lesds less thesm or oqual to the valuas om Vigure 4-7. The requirement 18 also met
undor the following condition! whem the power source specified in WIL-STD-462, adjusted to
dissipate 50 watts im a 0.5 oha losd, csanot develop the requiced voltage at the test sasple powsr
ipput terminale, and the test wample is 20t susceptible to the output of the sigmal source.

-4
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7. ©s02

% This crequirement is applicable to equipment and subsystes AC
pe-n grounds and neutrals which are not grouaded f{atersally to the
q'lﬁt or subsystea.

7.2 CS02 limits, The test sample shall not exhibit sny mslfwnctiom, degradacton of
peclormance, or devietion [rom specified fadlcaticas, bayond the tolersnces imdicated La the
individaal equipment or subsystem speclfication, when subjected to l-volt from a 50 oha source.
The teat signal shall be applied directly to the equipment inpet terminals, not through the
test sample’s power line cord. The requiresest 1s also set under the following coadition:
when & l-watt scurce of 50 ohes impedance cannot develop the required voltage at the cest
ssaple power Lnpot terminale, and the test sasple (s not susceptible to the cutput of the
sigoal source.

8. C303 (limited spplicabilicy)

8.1 CSO3 applicadility. This requiressat {s spplicable to receiviag equipment aad
subsystess, such as receivers, IV aspiifiers, tramscelvers, and the like. The spplicabdle
frequency Tange of this requiresesat Ls dependent on the operating frequency of the test sasple,
a8 specified in NIL-STD-462. Por Army equipmeat snd subsysteas the requiresesnc is applicable
only whea specifically called out in the procuresent docuseatatiom.

8.2 CS0) limits. The Ceat ssmple shall mot axhibit asy fotersodulatioa products [rom tweo
signale, beyond those parmitted {n the f{odivideal equipsent or subeystes specification, when:

a. Sigeal geoerator /1 is set 66 dB adove the level required to obtain the
standard reference cutput, as specified im NIL-5TD-462, except that when [,
Ls 1a the frequency rangs of alther 200 to 400 MMz or 2 to 25 Wiz, the
genecator output shall be 80 48 above the veferesce level, bubt the output
of signal geoerator #1 shall not exceed 10 dBa.

b. Signal generator FI 1s set 66 dB above the lavel required to obtaln the
standard reference cutput, as specified {a MIL~STD-462, but the geserator
output level shall not exceed & powar level of 10 dBa.

9. CSOA (limited spplicablilicy)

9.1 « This requirement Ls sppiicable to receiving equipsent and
subeystons, as receivers, RY ssplifiers, tranecealvers, and the like. The applicable
frequeacy range of this requicresest is dependent oa the operating frequency of the test sssple,
a3 specified in NIL-STD-462. Por Army equipsent and subsystess the requireseoc is applicable
ocaly when specifically called out in the procuresent docuseatationm.

9.2 +« The cest sample shall not exhibit any uadesired cesponse whea subjacted
to the teat » . on Figure 48,

10. CSO05 (limited applicabilicy)

10.1 CS05 applicability. This requiremsct is applicable to recelviog equipment and
subsystens, such a8 receivers, RF asplifiers, tcensceivers, and the like. The applicable
frequency resge of this requivesent is dependent oa the operatieg frequamcy of the test sasple,
as specified Lo MIL-STD-462. Vor Army equipment and subsystems the requiveseat is applicable
oaly vhen specifically called out ia the procurement docusestation.

10.2 1 o, The test sasple shall not exhibic, dee to crose modulatiom, say
walfunction, t of parformence, or devistion from specified (ndications, beyond the
tolerances indicated {a the fodivideal equipment or subsystea specification, when subjected to
the following from signal gemerator #2: a signal 66 dP above the level required to obtein the
standard reference output, as specified La NIL-STD-462, But not to exceed & power output level
of 10 dbe.

1. Cs06
1.1 W This requiresent is applicable to equipment and subsystes AC
and DC power ., wding grounds and neutrals, which are not grounded internally to the

equipmant or subsystes.

4-3
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11.2 8. The test sample shall oot exhibit any salfunction, degradatioa of
perforasace, or atlon from specified indications, beyond the tolerssces {adicated {n the
individual equipment or subsystem specificacion, when the test spikes haviag the wavefors
shown on Figure 4-3 are applied to the AC and DC power Input lesds for a period of not less
than | alnute st esch phase position, aad for a total test period not exceeding 15 aloutes in
durstion (1n lleu of the values in NIL-STD-462). The values of E() end £() are givan balow.
The spike shall de superimposed on the powerline voltage waveform.

a. Spike f1 (Army) Ey = 100 Volts; t; = 10 microseconds # 201,
b. Spike 02_ (Wary) E3 = 400 Volts; t3 = 3 microsecoads # 201,
12, €507 (limited applicability)

12.1 Wﬂ. This requiresent is spplicable for receiving equipment end
sudsystoms utilize squelch circuits.

12.2 CS07 ltmite.
lz.z.;-%gs_{. The squelch circwits sball not opes when the output of & 50-chm
geners

1impedance tor, set at 90 4B uV/Ms, {s spplied and setchad to the foput tarmicals
of the test sasple.
12.2.2 « The squalch cirowit sball not open whes two signals are applied

at the iapet the test sample. Oune signal shall be an ussodulated RF sigasl at the receiver
tuned frequency, whose ssplitude (s twe-thirds of the RF voltege used to adjust the squalch
threshold. The secoad sigaal shall be an fspulse signal of 50 48 W

13. ©C3509 (limtced spplicability)

¥

13.1 09 licability. This requirement ls applicadle to Ravy equipmeat asd subsystems
that have #n operating frequeacy renge of 100 kilx or less snd an operating sessftivity of 1 ¥
oc less, such as 0.5 pV. Other applications of this requiresest are to be detecnined oa &

case-by-case besls,

13.2 limit. The test sample shall not exhibit any malfuactlon, degradstion of
pocformance, ot ioa from specified indicaticas, beyood the toleraaces indicated in the
fodividual equipmeat or svbeystem specification, vhen sebjected to the lavels shown on
Pigure 4=10 sctoss tha applicadle test polats.

14, C310 (limited applicability)

14.1 €810 gétubuttz. This electromagnetic pulss (ENF) requiremsat {s applicabls to
Navy oquipment yotem (sterfece pios and terainals of power leads, coetrol leads,
sigosl leads, and grousds and neutrals which are ot grounded istersally to the equipsent or
subsystem. Applicatioos of this requirement are to be detersined oa a case-dy-case basis.

It should be noted that {f the equipment is to be fostalled in an iatestionally wnhardened
(unshielded) area, the equipment will not be adequataly protected against the specified ENP,

14,2 G810 Jdmit., The Cest sasple shall not exhibit asy permanent malfunctioa, degradatioe
of performance, or devistioca from specified indications, beyoad the tolerssces and recovery
times {ndicated i the individusl equipsent ot subsystem specificatiom, after deing subjocted
to & test signal having either the waveform and common mode cucreat level shown oa Figurs 4-11,
s detacwined in sccordance with NIL-STD-442.

15. CS11 (1iafted applicadility)

15.1 Gl* ﬁguung. This EMP requiresest is applicedls to Navy equipment and
subsystens terconnecting or Iatraccmcecting coutrol, sigual, or power cables. It
should be noted that 1f the equipment is to be {nstalled {a on {atestionally wnhardened
(enshiclded) ares, the equipment will sot be sdequstely protected against the specified BXP.
Actual cable types, sizes and configuratiocs subjected to the specified RS05 levels are
exempt from seating this requiceseat.
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15.2 G311 limit, The cest ssaple shall not exhibit any permenent malfwnctiom, degradation
of performance, or devistion from specified indicacioas, beyood the tolerasces and recovery
times indicated in the equipment or subeystes specification, after balng ssbjected to & test
signal having the wavefors shown ia Pigure 4=12 asd havieg & saxisva bulk coosoa sode cable
current of 10 aspe, as determioed {a accordsnce with NIL~STD-462.

16. 220l (Mmited spplicability)

16.1 wx0l fcabilicy., This requiresent is applicabls for Mavy equipsent and sub-
systems insts or mobile ground fecilities. Other spplicatiocns of this requicesent
are to be determined on a case-dy-case basis. When required, REOL {s applicable for redleted
eaissions from equipment and subsystees, cables (locleding control, pulse, LV, power, sod
enteanss transmiselon lines) and laterconamecting wiring of the test ssmple. The requiresent
spplies at the fundameatal frequencles snd sll spurious emissions, facluding harmonice, but
does not spply to radistiom from astennss.

16,2 X201 Limit, Magnetic field emissions shall mot be redisted im excess of the levels
shown on Pigute =13,

17. R802

17.1 REO2 applicability. This requireseat is appliceble for redilated emissions from
equipsent and subeystess, cables (includiag control, pulse, IV, power, and satennss trans~
slasion lines) and htctmh’ wvirfog of the test sample. For macrowband, 1t appliecs at
tha fundamentsal frequascies and all spurlous emissions, facluding harmooics, but does not apply
to radintion from antennas. This requireseat fs spplicable for bdroadbend eailsslons from 14 ks
to | OMz sod for oarrowband ealssions from I4 kiz to 10 ONe,

17.2 « E-field ealssions shall not be radiated in excess of those givea in
17.2.1 and 17.2.2. 30 M=, cthe limits shall be set for both horizontally and vertically
polariced vaves.

17.2.1 M% electric field emissions. Narrowbaod E-fleld eaisslons shall sot be
redlated in excess tha &pp le llult cutve shown on Flgure 4~14 at the required test
distance, ss specified in MIL-STD-462.

17.2.2 Broaddband electric fleld emissions. Broadbend C-fleld emisefons frow all equipsent
a0d subeystess, including radisted svitching tranelents resulting from (1) sutomatic cyclieg
of slectronle or electeical switchiag clreultcy, (2) sctwation of push-to-talk mechaalsme
(that {s, kaying of transaltters), or (J) mencusl svitchiang shall not be radiated in excess of
the limit curve shown on Figure 4-15 at the required test distances, as specified Lo MIL-5TD-462,

18, ®E0Y (limited applicadilicy)

18.1 1icad « This vequiresent is spplicable for those equipment and subsystess
wvith antenns or those igned to be comnected to satenaes. The frequemcy range of this
requiresent ls depeadent on the operating frequancy of the test sample (oes MIL~STD-462). The
requiremant ia not applicable withim elther the téat sasple's necessary bandwidth or # 5 parcent
of the fundssental frequency.

18.1.1 + This requiresent 1s spplicadle for trasseitting equipsent and
sudeystems solely for Army uee, vhen say of the following conditlons exist: (a) trane-
mitter power exceeds 5 kW average, (b) the fundamental frequanmcy of the test sasple exceeds
1.24 CEx, (c) tha test sample's antenna Ls en integral part of the trassmitter and casaot be
replaced by & suitable dumny load, or (4) for equipment of subsystems vith waveguide transmission
linas and operating below 1.24 CHs,

18.1.2 w. This requiremeot is applicable, with the approval of the
procuring sctivity, wvhea the spuricus emissions sod harsoalcs casnot be determined wsing the

procedures la CEO6.

18.2 ®80) limit. Marecalcs, except the second and thicd, and all other spuriocus
omissions shall bave pesk powers B0 db down from the power at the fusdamental. The second
and third harmonics shall be suppressed by: 30 + L0 log r (where ¥ = pesk power, {n watts,
st the fundasental) or 80 4B, vhichever requires less suppression.
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19. %801 (liaiced applicability)

19.1 RS0l ?guauuu. This requiresent {s spplicable for Navy equipsent and seb~
systems 1oe 1o fixed or mobile groend facilities, Other spplications of this requicemssat
are to ba deternined on a case~by-case basis. When required, RSO1 is applicable to equipment
and sudbaystens and thalr associated cabling and connectorws.

19.2 2501 limit. The test sample shall not exhibdit say permacent malfunctica, degradatlon
of pecformance, or deviation from specified tndicatiocns, beyood the tolersoces indicated in
the individeal equipsent or subsystes specification, when subjected to magnetic flelds less
thaa or equal to the levels sbown on Figure 4-16.

20.1 ®s02 miuuugz. This requicement (s applicable to equipsent and systess as
indicated fa 20.1.1 20.1.2.

20.1.1 Part I - spikes. This portion of RS02 {s applicable for all DoD activities.

20.1.2 L%w. This vequirement is applicable for equipment and
subsystees procu or Mavy use. Tor Arsy equipsent aad subsystess, the requiresent (s
spplicable only wvhen specifically called out in the precuresant docusentatios.

20.2 RS02 limits.
20.2.1 Pare I ~ « The test ssaple shall not ethibit sny selfunction, degradation

of pecformance, or deviation from specified {adlcations, beyoad the tolerances indicated in
the Individusl equipment or subsystha specificatioca, when subjected to the test splkes baving
the waveform shown oo Figure 4-5. The values of E() aad t() are glven balow:

s Spike N (Army) B} = 100 Volte; &) = 10 mlacoseconds + 201.

b,  Spika 2 (Navy) E3 = 400 Volts; t3 » 35 microseconds + 20X.

20.2.2 W. The test sasple shall not exhibit any salfunctios,

degradation perforsance, or tica from specilied indications, beyood the tolerances
indicated in the {ndividual equipsent or sudeystem specification, when 20 amperes ave applied
to the test wire at the power [requancy(les) of the test sample.

21, s
21.1 RSO3 1icabllity. This requiressot Lo applicable for all squipssat and subsystess
batween 14 0 GRz., Above 10 GHiz this requiresent {s aot sandatery unless otherwise

roquired by the procurisg activity.

21,2 RSO limits. The test sssple shall not exhibit any perwmanent malfenction, degrada-~
tion of performsnce, or devistion from specified {ndications, beyosd the tolerances iodicated
i the lodividual equipment or subsystes specification, when subjected to the radlated elactrie
fielde (E) specified hevein. Above 30 Mis, the requicremsat shall be met for both horiscatally
and vertically polarized waves; clrcular polarized waves are also acceptable. Appropriate
consideration shall be gives to the opsratiomal radiated electrosaguetic savirosment from both
friendly and hostile emittets which en oquipment or subsystea may encouwntec during ite 1ife
cycle. Applicable porticas of MIL-ADBX~235 shall be wsed to detarsine the anticipeted enviroe-
weat. As a minisom, the following levels apply. 1f levels substaatially higher thas those
given berein sre specified, mod{ficacions to the procedure im MIL~STD-462 may be required or
desirable. Such sodifications are to be described in the WMI Test Plsa.
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E-Field (Yolte/meter)

Navy
FPrequeacy Rasge RCVR aftes || All other Navy sites
14 kiiz to 2 Mits 1 1 10
2 to X M= 10 1 10
30 to 2000 MEs 5 1 10
2 to 10 Gliz 5 1 0
Above 10 Clis 20 1 40

22, 2505 (limited spplicability)

2.1 RS0S licability. This requiremsont (s (ntended for Navy equipsent and subsystess
and 1s ...ﬂ:.'sﬁ"&—wl‘z the following conditions exist: (a) operation of tha equipmest
or subaystea {s cssential for the success of a mission and (b) the equipment or subsystes is to
be located outside of an intentionally hardened (shielded) ares. This requiremeat is not
applicable for equipment intended solely for wee in son-satallic ground facllities, ualess
otherwise required by the procuring activity. Cables that can not be tested fa accotvdance
with MIL~STO-462 ahall meet the requirements of CS11, and cables subjected to the specified
CS11 levels are exespt from meeting this requiresent,

22.2 A305 limit. The test sseple shall not exhibit say permasent malfunctiocn, degrada~
tiom of performance, or deviation from specified indicatioas, dayoad the tolerances and
tecovery tises indicated in the individual equipment or subsystem specification, after belng
subjected €0 a test sigoal haviag the wvavefors and saplitude shownm on Figure A-17.
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4-12

0.1

FIGURE 4-3. LIMIT FOR CEO3 NARROWBAND EMISSIONS DC AND
INTERCONNECTING LEADS AND AC LEADS (ARMY)
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FIGURE 4-5
LIMIT FOR CEOS
AC LEADS (NAVY ONLY)
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FIGURE 4-5. LIMIT FOR CEO3 NARROWBAND EMISSIONS AC LEADS
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FIGURE 4-6
LIMIT FOR CEOS
BROADBAND EMISSIONS
LEADS (NAVY ONLY)
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FIGURE 4-6. LIMIT FOR CEO3 BROADBAND EMISSIONS AC LEADS


http://www.everyspec.com

Downiloaded from hitp i'www. everyspec.com

MIL-STD-461C

T
. .
LT

10SD HOd LIAN “L-¥ 3UND
AL oot

X0

-

TLLL
-

x

(™) AONZNOINL

- €3 snod pemy egs o) 33 supd pesenipo
tes "y wouy suy jubroxs o Bumosp Aq
it peumigo st ©3 oy T3 euy (s on |
- WD) $E9) JOU NG ‘SN 5 JIASORM
] ‘(ousr) sjion ¢ 20 sBojon Lddm jo
%01 = (% g1 o *Hog) 2304 Fg e
xr"u
4 4
mmm bt n-
X

' - -

. —
T

—tt
y -

el
. -

v 4
-

.-

. - -

TITT
IS SE .-
T

-

4-16


http://www.everyspec.com

Limite:
1.
2.

Downloaded from MIpJwaww.everyspec.com

MIL-STD-461C
f
g -
=1 | I
|8 ! !
| |
) )
| |
0 - L L —=
t to ts t

Receiver tuned frequency or band center for smplifiers.

Lovest 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 selectivity curve as defined
in the test sample's technical requirements or the control plan.

The linit at A {s 80 4B above the ioput 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 is defined in the above documents,
the 0 dPm value shall be used.

FIGURE 4-8. LIMIT FOR CSO4
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f = frequency, hertz

t = lime, seconds
Q = decay foctor

FIGURE 4-11. LIMIT FOR CS10
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FIGURE 4-12. LIMIT FOR CS11
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FIGURE 4-14. LIMIT FOR REO2 NARROWBAND EMISSIONS
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Eo = FIELD STRENGTH IN KILOVOLT/METER
4, =RISETIME IN SEC,

t4 = DURATION PULSE WIDTH IN SEC.

1y =FALLTIME IN SEC,

e e e e e e e e e e e e e e e g = O1E,

Y Dy — - —

=s0? st ~=550x19""

FIGURE 4-17. LIMIT FOR RSOS
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SCOPE
Detersiaing requiresents
Exceptions for {aterference fres slectrical

CEol

CEOL applicabilicy

0C and lntercosnecting leads

AC leads

Cx0l limics

DC leada

AC leads

Intercomnecting lesds

Connected cuter shisld and twisted pairs together
Digconnacted cuter shiald and twisted palcs ssparated

cz=03

CED3 applicabilicy

CX03 lteite

OC leads

AC lesds

Iatercosnactiog leads

Coonected cuter shield asd twisted palre together
Discounscted outer shield and twisted paics separated

CE06 (limived spplicability)
CE06 applicabilicy

CR06 Limics

Receivers

Tressaitters (key-up and gtandby)
Transaittors (key-down mode)

801
CS01 applicedility
CS01 limits

Cs02
CS02 applicabilicy
C802 limits

CS03 (limited applicabilicy)
CS03 applicabilicy
CS0) Limits

CS0A (limited applicadility)
C804 spplicablility
CS04 limite

€805 (limited applicadility)

CS07 (limited applicadility)
CS07 applicability

G807 limite

Roqud cement 1

Requiressat 2
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This part of MIL-STD-46] supplesents Part | of the standard by def{ning ealssion sad
susceptibility requiresents and limits for equipment sad subsystems {ntended for use {n
surface ships (Class AA).

1.1 Bq:—'_’a ag%. Tabla 5-1 shall be used to deterwine the specific
requiremsats . equipment and subsystems. The table also denotes tha paragraphe
wvhereln the requirements asd limits ace defined. A "Y" eatry {s the table messs the, requireseat
is spplicable, and the Limit shall be mat using the procedures Lo MIL-STD-462 or the approved
BMI Test Plaa. A “Y" eotry weans the applicadility of the requirement ie limited and s
specified 1o the appropriste corresponding paragraph. The liait shall be met using the procedures
in MIL-STD-462 or the aspproved ENI Test Plan. A "T" entry mesns that the spplicabllity mast
be determined on & case-dy-case basis snd, 1if the requiresest is to be imposed, {C must de w0
spoecified {a the appropriate procuremeat document, When required, the limit shall be met using
the procedures (n MIL-STD-462 or the approved EMI Test Plan. Abdesence of an eatry means the
requitement is mot applicable. Vor procuressats of subsyetems, such as radar, W survelllsnce,
and the like, comprised of individusl equipsest listed fa Table 5~I, the spplicable emissiosn
and susceptidility requiressnts for the subsystem shall be tailored by the procucing activity
based on the requirements of the individual equipment.

1.2 MMW Thete
are electrical and electromechan pment y iaterference free and for

vhich written approval to forego emission testing wmay be obtained whea procured as imdividesl
equipseat. As a means of establishing whether aa equipment will require testing, the equipment
sasufecturer shall Corwerd Co the Commsnd Or ageacy concarned s complete elsctrical deecription
of the equipsant sod the justificatioa to forego testing. Writtes spproval to forego testing
sust be obtained obtained from the Comsand or agency concerned aod shall be requested as carly
in the procuresent cycle ss possible.

1.3 !-_.-:gu- for % electrical and mwa %% The foliowing
electrical and elect {cal equipment are coos nomessent a not weet the
susceptibility requirements specified hereia,

¢ Recreational oquipment, such as electrical games
o Vendlng sachices

2. ceol
2.1 % This requirement is spplicable for alternatiog current (AC) and
dirvect curreat’ ich obtain power from other sources or provide power to other

equipment or subsystems; grounds or peutrals, which are sot grounded {nternally to the subd~
system or equipment belng measured; and fatercomcecting coatrol leads, vhich provide AC and DC
power [rom or to the test sesple. The requirement is not applicable for interconsecting- signal
leads such as clock, IV, avdio, firing, digital, RF, and the like, unless othatrwise specified
by the Command or asgency concerned.

2.1.1 W. This requiresent is spplicable for narrowband
ealsslions from to .

2.1.2 + This requitessot (s spplicable for narrowband emiselons from tha power
frequency(ies) o test sample to 135 ks,

2.2 CE0) Jmtts.

2.2.1 DC leads. Electromsgnetic esissiocns shall not sppear ou OC lesds fo excesa of the
values shown on Figure 5~1. Tbe limits shall be wet when messured with an effective bandwideh
sot exceeding 75 Ms.

2.2.2 + Electromagnetic exisslions sahall not sppear on AC leads 1o excess of the
values shown on the applicable limit line onm Figere 5-2. The limits shall be met when seasured
with an effective Bandwidth mot axceeding the prismary power frequency plus 208 of the prisery
power {requancy.

5=1
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2.2.3 Isterccmsecting leads.
2.2.3.1 ter shialds and twisted s « For latercoamecting coatreol
and signal 1 ocuter conaected, & ot ted palrs with the palrs

together, electromagnetic emisslons absll oot appear on the leads in excess of the velues
showa oa Figure 5~1. The limits shall be mat wvhen sessured with sa effective besdwidth mot
excesding the primary power frequancy plus 20T of the primary pover frequency for AC leads or

2.2.3.2 Disconmected cuter 14 re separated. Vor Laotecrcoonecting
contcol and » of outear . sconnacted for twisted palrs with the
paire separated, the limite shall ba developed on & case-by-case basls comsidering the
{nteational tragsmisaion, ite specified power level, mecessary informatioa bendwidth, and pulse
rise time. Such limits sust be approved by the Command or agency coacerned.

3. a»
3.1 cz03 ﬁ%utq. This requirement (s applicable for altermating csrrwat (AC) and
direct curceat ch obtaln power from othar sources or provide power to other

equipmeat or subsystess; grounds or peutrals, which are oot grounded {atermally to tha subsystew

or equipment being messured; ‘and Lntercossacting, control leads, which provide AC and DC power
(m or to the test sample. The requiresent (s not #pplicadls for laterconascting sigsal lesde
such as cuet. W, sudio, firiong, digitel, RF, sod the 1ike, waless othatwise specified by the
Command or agency concetned.

3.2 ce03 limity.

3.2.1 leads . lhen-octu exisstlons shall not appear oa DC leads (n excess of the
values shown on 5-3 sad 5-4 for sarrowband and broadbaod ewissions, respectively.

J.2.2 Electromagnetic esissions shall not sppear on AC leads La excess of the

valoes shown on mllubuudtumnumi-}m}-.(«nm.dwhd
exlssions, respectively.

3.2.3 Iotercomnestiag leads.

3.2.3.1 Connected outer shield snd twisted pairs tﬁt&t. For {otercomnacting centrol
sad signal ) hav the outer conaected, and twisted pairs with the pairs
together, electromagnetic emissions shall not appear om the lasds in excess of the values
shown oo Pigures 53 and 5-4 for narrowbasd sod brosdband emissioas, respectively.

3.2.3.2 %ﬁ sm iEg‘l and ﬁ% palrs oﬁtd. For Latercoasecting
control and signa g outer sconnacted, for twisted palrs having
the pairs separated, the limits shall be developed o0n a case~dy-case basis considering the
iatentional tramesission, 1Cs specified power lawel, necessary laformation bandwideh, aod

pulse rise time. Soch Lisits sust be spproved by the Command or agency comcerned.
4, CEO6 (limited applicabilicy)

4.1 W. This requiresant 1s spplicadle for those squipseat sad subsystems
wvith asteans or t designed to be comnacted to antemnas. The transmitter key-dowm
harmonic sod spuriows emiseica portlons of this requiresent msy be sessured uelng the procedures
in REOS (ln llew of those of CEDS) with the approval of mmuwymm. wvhen
any of the following conditions exist: (a) trasemitter powver exceeds 5 k¥ avarsge, (b) cthe
fundasental frequency of the test sasple exceeds 1.24 Gz, (c) the test sasple's antenna (s so
fategral part of the trasesitter and camoot be replaced by a sultable doamy load, or (d4) for
equipment snd subsystems with waveguide transmissica lines and opersting below 1.24 GHs. The
frequency range of this requicement is dependent ou the opersting frequency of the test sasple
(se0 MIL-STD~462). The transmitter (key-dows) gortion of this requiremest Le mot applicedle
vithin aither the test sample's secessary bandwidth or # 5 perceat of the fendamental frequescy.

4.2 CEO6 limits. Conducted emissions i{m excess of the values given below shall sot sppesr
at the test sample's antenns tevminals.

5-3
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4.2.1 Recelvers.
. Narrowbaod ealeslond: 34 43 u¥
b. BSroadband emlesfons: 40 4B yv/Mils
4.2.2 Trassuitters (key-up and standby).
4. WNacrowband emissloas: 34 48 W
b. Sroedband emisslons: 40 dB uv/ Mz
4.2,3 Wﬁ. - Hatwoolcs, except the secoad and third, sed all
other spurious Loas shall have peak powers 80 4B dowa from the power at the fundaseatal.
The second and third harwoalics shall be suppressed by: 350 + 10 log P (vhere P = peak power,
{n watts, at the fuadasental) or 80 43, vhichever requices less suppression.

5. csol
5.1 a .  This requiresant 1s spplicabdble to equipment and subsystea AC
and DC power » Inc grovads and neutrals vhich are sot grousded iateraally to the

squipsent or subsystea. The requireseot is mot Q"ttubh vithia 4 5 parcest of the powar
frequency(ies).” Tor Mavy procutesants, this requiressnt way be daleted for AC leads, with the
approval of tha Command or agency comcerved, “ndmltwltu-qum ot system has
s sensitivity of 100 ¥ or better.

5.2 1 iiaits. The test sssple shall oof exhibit say.salfunction, degradstion of
pecformanca, or Lo from specified {ndications, beyood the tolerssces indicated in the
individual equipsent oc sebaystem cpelﬂmu-. vhea subjected to electromagnetic ensrgy
injected onto 1ts poder leads less then or equal to the values shown oo Pigure 5~7. The
requirasent (s also mat undar the following conditloa: whea the power sourcs specified fe
MIL-STD~462, adjusted to dissipate 50 watte in & 0.5 ohm load, cacnot develop the tequired
voltage at th. teat sample power foput terwinals, snd the test sample {s oot susceptible to
the ocutput of the sigsal sowrce.

6.1 W_& This requivesent is spplicable as follows: (1) equipsent and
subsynton powet 9, incleding grounds and neutrals wvhich are sot growaded
ioternally to the equipmeat or subsystem and (2) for Wavy procutesests, faterconsecting coatrel
lnbﬂehpnvtuu:uncp.ztmot to the test sasple.

6.2 m%. The test sample shall not exhiblt any salfonction, degcadation of
pecformance, or tion from specified Indications, beyood the tolecasces fadicated (a the
individual equipment or subsystem specification, whem subjacted to 1 volt from a 50 obm source.
The test signal shall be applied directly to the equipesot f{spul terminala, not through the
tast sample’s power lioce cord. The requiresent (s also met wader the following conditioa:
vhen a l-watt soutce of 50 ohes Lepedance ceonot develop the required voltage at the test
ssmple power {nput terminals, and the test ssmple is not* susceptible to the output of the
signal source. anurdbyma-uawmnd. the Ceatralized Coatrol aad
Monltoring Equipsent or Semsors shall mest the requiremcsts from 2 to 30 MiEs, whes subjected
by common mode coupling to 12.25 wolts or 3 watts from & 50 oha source; this requireseat s
applicable for voshielded cables snd cables with shields grounded ocaly at one end.

7. CS03 (liatted applicadility)

7.1 gg- quubmg. This requiresent is applicable to receiving equipsent and
subsystens, 48 recelivers, RF amplifiece, trssscaivers, scd the like. The spplicadle
frequescy tange of Cthis requivement Ls depeadent on the operatiag freqeancy of the test sample
as spocified in MIL-STD~462,

7.2 limits. The test sasple shall not exhible say interwodulation producte from

two signals, t permitted {m the Llodivideal equipsent or subsystem speciflicstion,
whea:
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a. Sigual geserator f1 Ls set 66 dB above the level requiced to obtain the
standard ceference cutput, aw specified in NIL-STD-462; except that whea [
te in the frequency rangs of either 200 to 400 Wiz or 2 to 25 Mis, the
generator output shall be 80 dB above the referwoce level, but the output
of signal geasrator #1 shall not exceed 10 dia.

b. Stgnal geperator #2 {s set 66 &8 sbove the lavel required to obtain the
steadard reference cutput, as specified in MIL~-STD-462, but the genatator
output level shall not exceed & power lavel of 10 dBa.

8. CS04 (limited applicability)

8.1 ty. This requiceseat {s applicable to receiving equipmect asd
subaystess, a8 receivers, R¥ asplifiere, trassceivers, aod the like. The applicable
frequency tange of this requiresent Ls dependent on the operating frequéncy of the test
ssmple, as specified in MLL-STD-462.

8.2 C804 limite. The test sasple shall not exhibit any undesired respoase when
subjected To the test sigmal showm on Pigure 5-8.

9. ©S05 (limiced applicadility)

9.1 m; Eﬂtauug. This cequicement (s spplicabla to vecelviog equipment and
subaystens, » as receivers, RXF amplifiecs, trsnsceivers, and the like. The applicable
frequency tange of this requiresent is dependeat oa the operating frequemcy of the test
sample, as specilied in MIL-STD-462.

9.2 « The test sasple shall sot exhidit, due to croes modelatioa, any
malfynction, ion of performance, or deviation from specified tndications, beyoad the
tolersnces ladicated in the individual equipsent or subeystes specification, whea subjected
to the following from signal generstor #2: & signal 66 4B sbove the level vequired to obtain
the standard tefectence cutpet, as specified i{n NIL-STO-462, but not to exceed & power output
level of 10 dba.

10. CS06
10.1 CS06 ggua!lug. This ctequirement s spplicable as follows: (1) equipsent
sad subsystem power leads, incleding grounds sad meutrals which are not grounded

ioternally to the equipment or subsyetesm and (2) for Kavy procuresents, intercomsecting
control leads which provide AC or DC power from or to the test sssple.

10.2 inits. The test sesple shall not exhibit any salfenction, dagradation of
pecformance, or ion from epecified fodications, beyood the tolerances fndicated in the
{odividual equipment or subsystem specification, when the test spilke baviang the wvavefors
shown oo Pigure 59 ia applied to the AC and DC power foput leade for a peried of mot less
thas | sinute at esch phase position, and for a total test period not exceeding 15 aisutes in
duration (in liew of the values fo MIL-STD-462). The values of E() and t() ave given below.
The spike shall b superisposed oo the powerline voltage waveform.

a  Spika N1 K} = 400 Volts; t] = 5 microseconds + 20X.
I, CS07 (limited spplicability)

1.1 507 applicadility. This requitesect is applicable for receiving equipmeat and
uel sque

subsyatens 1ch ecircuite.

1.2 CS07 1dmitse.

11.2.1 remant 1. The squalch circults shall not opes whes the cutput of a 50-ohm
Lspadance t.ﬁ gevazator, set at 90 48 PV/Mis, {s applied and matched to the {nput tersinmals
of the test sample.

11.2.2 2. Tha squelch circuit shsll oot open whan two signals ave applied
ot the Laput o test sasple. One signal ehall be an vasoduleted RY eignal at the receiver

tuned froquency, vhose ssmplitude (s two-thirde of the RF, voltage used Lo adjust the squalch
threshold., The second signal shall de an ispulse signal of 50 43 uv/Mie.
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12. CS09 (limiced spplicadilicy)

12,1 09 +« This requiressnt is applicadble to equipsent and subsystose
that bave an ope requancy range of 100 kiis or less and an operating semsitivity of
L yV or less, soch as 0.5 W.

12.2 s+ The test sasple shall not exhibit any salfmctlion, degradatlon of
performance, or ation from specified {adicaticss, beyond the tolerances lodicated in the
fadividual equipment or subsystem specificstion, when subjected to the levels less thas or
equal to those on Figure 5-10 across the appliceble test polate.

13. 310 (limited applicability)

13.1 o310 ﬂ.mﬂ&g. This electromagnetic pules (EMP) requiremsat {e applicabdle to
Navy oquipment and subsystem fnterface pios snd terminals of power leads, control leads,
signal laads, sod grounds and meotrals which are not grounded fotersally to the equipsent or
subsystes. Applications of this requiremsat are to be detarained oa s csse-dy-case basis.

It should be moted that if the equipment 1s to be installed on aa intesaticsally wohardened
(woshielded) ship, the equipmeat will mot be adequately protected agaisst the specified DXP.

1%.2 ?_{9_1“;_. The test ssaple shall mot exhibit aay persancat salfunction, degrada-
tion of performance, or deviation froa specified indications, bayood the tolersnces and
tecovery tises fodicated in the individual equipsent or subsystea specification, after belng
subjected to a test signal having either tha wevelors and commoa mode current level shown on
Figure 5~11, as determined {n accordance with MIL-STO-462.

14. C311 (1imited spplicabllity)

4.1 ©s1 « Thia DNF requiressest ia spplicable to Navy equipsent aad
subsystems erconsecting or {atraconascting cootrol, signal, or power cables. This
tequirement (s not applicable for equipsent intended solely for wse on wooden hull shipe,
unless otharvise specified by the procuring activity. It should be moted that {f the equipment
is £o bo Lnstalled on an unbardened (usshlelded) ship, the equipsest will mot be adequately
protacted ageinst tha specified BWP. Acteal cable types, saises and configuratiocns subjected
to the specified RSO5 levels are exaspt from sesting thia requicesant.

“':‘}LLLE&' The test ssaple chall mot exhibit any permsnent malfunctica, degreda-
tion of ormance, or deviation from specifiesd indications, beyoad the tolerssces asd
recovery times fodicated {a the equipment or subsystea specificstion, after belag subjected to
& test signal having the wavefors shown {a Figure 5-12 and havisg & saxiscs bulk comson mode
cable current of 10 aspe, as determined {a sccordance with MIL-STD-462.

15. m=ol

15.1 Mﬁu requiresent (e applicable for radiated eaissions from
equipment ysteas, (including coatrel, pulee, 17, power, and sntencas trsne~
aission lines) and fatercomnecting wiring of the test sasple. The requiresent spplies at the
fundamantal frequencies and sll spuricus emissices, {ocluding harsonics, but does mot apply to

radiation from antennas.

15.2 REOLl limit. Magouetic fiald emissions shall oot be radisted im excess of the levels
shown on Pigure « If the requiremsnt caseot be met even with equipment wodifications,
the sagnetic fleld level-versus-distance falloffs shall be determined, and the date submitted
in the EMI Test Report.

16.1 REO2 1icability. This requiressnt is applicable for redisted emissions from
oquipment . tons, (focluding control, pulse, IF, power, sad snteasss Crans-
wission 1ines) and intercomnecting wirlang of the test sssple. For marrowband, it appliss at
the fundamental frequencies and all spurious ealssices, incleding barmocalcs, but does oot
apply to redlation from antesnss, This vequirement is epplicsbls for broadband emissicns
from 14 ks to | CHs and for marrowband emissions from 14 kis to 10 GHz, except as moted below:

8. Tor sonar equipmeat, narrowband sod broadband exissioca requiresents
are applicable up to 75 M=,

b. Vor electrical equipsent, sarrowband and brosdband emission require-~
wents are applicable up to 400 Mz,

6
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16.2 RE02 Mwmite. E-fiold emlssions shall not be redilsted in excess of thoss given in
16.2.1 aad TE.2.2. Above 30 Mz, the limits ehall be met for both horizoatally and wertically
polarized waves.

16.2.1 e field emissions. Narrowbasd E~fleld esissloas shall not be
tadiated in excess app t curve shown on Pigure 5-14 at the required test
distance, as specified fa MIL-STD-462.

16.2.2 Brosdband electric field emissions. DBrosdbend E-field emissions from all
oquipment and subeystems, lacluding raedisted evitchiag treasieats resulting from (a) sutomatic
cycling of alectroale or electrical switching clceuitry, () sctustion of push~to-talk
mechanisss (that is, keying of trsmssitters), or (¢) samual switching shall sot be radisted
is excess of the applicadle limit curve shown on Figure 5~15 at the required test distances,
a8 specified in MIL-STD-462.

17, 2203 (limited applicadility)

17.1 « This requivement {s applicable, with the spproval of the
procuring sctivity, spurious emiseions and harmonics ceanot be detsrained uslag the
procedures of CED6. The frequency range of this requiremeat Ls dependent om the operating
frequancy of the test sample (see MIL~STD-462). The requirement is not sppliceble within
aicher the test semple's necessary bandwidth or # 5 percest of the fusdamsatel frequency.

17.2 203 liwit, Harmoalcs, except the second and thivd, and all other spuricus
exissions shall bave pesk powsrs 80 4B down from the power at the fundasentsl. The second
end chird harsonics shall be seuppressed by: 350 + 10 log P (where P = pesk power, in watts,
ot the fusdameotsl) or 80 48, whichever requires less suppressioca,

18. msol

18.1 1 applicability. This requirement appliss to equipment snd subsystess sod
their assoclst coanectors.,

18.2 + The test sesple shall noc exhibit say persscect salfunction,

degreadeation pecformance, or deviatioca from specified fadicatiocns, beyond the tolerances
iodicated fa the individual equipment or subsystem specification, whea subjected to magnetic
fields less then or equal to the limit curve shown oa Figure 5-16.

19. =302

19.1 =s02 licability. Parte I and II of this requiresant are spplicable to equipment
and subsystess ,_:h for use on surfece ships.

19.2 2902 limite.

19.2.1 Part I - %. The test semple shall not exhibit asy salfumction, degradatios
of performance, or t from specified indications, beyond the tolerances indicated

Lo the individeal equipsent or swbeystem specification, whem subjected to the test spikes
havieg the wavefors shown on Figire 5-9. The veluas of E() and t() eve glven below:

s Spika N E; = 400 Volts; t; = 35 aicroseconds + 20X.
A19.2.2 Part II = power frequancy. The test saspls shall not exhibit azy salfusction,

degradation of performance, or devistion from specified indicatioms, bayond the tolerances
indicated in the individual equipsent or subsystem specification, whea 20 amperes are spplied
to the test wire at the powsr frequancy(les) of the test sasple.

0. 1803

20.1 icability. This requiremect s applicabla from 14 kHz and 10 GHs, plus
at sll Lu% gecarated frequencies between 10 and 40 CHe of any known intestiomal
eaitter located on the ship,

-7
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20.2 « The test sasple shall not exhibit anmy permasent malfunction, degradation
of performance, or ation from specified indications, beyood the tolersnces inmdicated in tha
individeal equipment or subsystes specification, when subjected to the redisted electric flelds
(2) lese then or equal to those opecified bereiln. Above JO Mis, the requirement shall be met for
both horisocatally and vertically polariszed waves; circular polarized waves are aleo scceptasble.
Appropriate consideration shall be given to the operatiocsal radiated electromagnetic eaviromment
from both frisadly and bostils emitters which su equipment or subsystem say encounter durimg ite
1ife cycle. Applicabls portioms of MIL-EDBE~235 shall be veed to deternine the saticipated
eavirooment. As & minisum, the following levels apply. If levels substantially higher tham
those given bherein are specified, sodificatiocos to the procedure in NIL-STD-462 may be required.
Sech sodiffcations are to be described in the EXI Test Plan.

B-11ald level (Volts/mator at asticipated
or
R #%ﬁ@!‘ —%
Aress to
RLLS HLLS weather, all surfece
. ships
14 Wis to 10 GHs 10 50 200
Adove 10 Giis 10 50 " 200

21. 1505 (limited applicadility)

21.1 Rs03 qmaug. This requiresent is intended for Navy equipment aad subsystems
and is O of the following conditions exist: (a) operaticn of the equipment
or subsystes is essential for the seccess of & alssion and (b) the equipmeat or subsystem fs
to be located in aress exposed to the weather; i.e., shove decks on {atestionally bardened
(shielded) shipe. This requirement {s mot spplicabla for equipment iatended solely for wee on
wooden hull ships, waless othearwise o fied by the procuring sctivity. Cables that cas not
be tested in sccordance with MIL~ shall meot the requireseats of CSl11 and cables subjected
te the specified C311 lavels are exempt from meeting this requirement.

21.2 K305 limit. The test ssmple shall not exhibit sny permansat salfemction, degradation
of performence, or devistios from specified indicstiocos, beyoad tha tolerances snd recovery
tises lodiceted in the {ndividual equipment or subsystem specificatica, sfter belog subjected
to & test signal haviag tha vavefors and sspliteda shown on Figure 5-17.
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FIGURE 5-3

UIMIT FOR CEOS

NARROWBAND EMISSIONS
DC AND INTERCONNECTING
s frem 13 Wiz, ehall b
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FIGURE 5-3. LIMIT FOR CEO3 NARROWBAND EMISSIONS DC
AND INTERCONNECTING LEADS
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LUIMIT FOR CEO3
=g
the polat whose

FIGURE 5-4

DC AND INTERCONNECTING
_LIADO

Jisdt on dc leads from 15 kils te 2 Mix, shall de

or squipsent sad subsystess with Joad currests

by sdjustiog the 15 kits limit

FREQUENCY (lﬂ.x)

> r rrprrrl

THN/ yTigp

For dc leads, this curve opplies for
equipment and subsystems with

od currents S lamp

g9 8828 R 8 3

5~12

01

FIGURE 5-4. LIMIT FOR CEO3 BROADBAND EMISSIONS DC

AND INTERCONNECTING LEADS
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FIGURE 5-6. LIMIT FOR CEO3 BROADBAND EMISSIONS AC LEADS
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| |
0 ! 1 —
" % t '

Receiver tuned frequency or band center for smplifiers.

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

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

Bandwidth batween the 80 4B points of the receiver selectivity curve as defined
in the teat saaple's technfcal requirements or the control plan.

The lmit at A s 80 4B above the imput level required to produce the standard

reference ocutput. (This limit shall not be used for amplifiers)

The limic at B shall be set as follows:

8. Receivers: 0 dBa spplied directly to the receiver input termisals.

b. Aspliffers: The limit shall be as spacified i{n the test sample's techmical
requiresent or control plan. If no limit s defined in the above documents,
the 0 dBa valus shall be used.

FIGURE 5-8. LIMIT FOR CSO4
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Volts
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NOTE: The test sample shall be subjected to the spike(s) with the waveform shown ond
with the specified voltage (s) ond pulsewldth (s).

FIGURE 5-9. ACCEPTABLE WAVESHAPES FOR CS06 AND RS0O2
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Frequency (MHz)

. _mit
xm‘m = LOBX e T SIN(2mit)

IMAX MAX .
e where,
g Ipin (1) = common mode pis
current in amps
f « frequency, hertz
t = lime, seconds
Q = decay focter

FIGURE 5-11. LIMIT FOR CS10

5-19


http://www.everyspec.com

Downloaded from hitpwww.everyspec.com

it 4
-g T
L

wit

Pt Q
ICIH ¢ (t) = LOS Im e SIN(21rit)

MAX ~
-3 -
o 3 = mode cable
§ TcasLe current In omps
H 3 { = frequency, hertz
1 = time, seconds
Q = decay foctor

FIGURE 5-12. LIMIT FOR CS11
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FIGURE 5-15. LIMIT FOR REO2 BROADBAND EMISSIONS
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Deternining requirements

Exceptions for {aterferencs free oquipment
Exceptions for nonessestial electrical and
electronschanical equipsast

TBOI

CE01 applicadility

OC and loterconnecting leads

AC leads

X0l limdts

DC leads

AC lends

Istercoanecting leads

Compected ocuter shisld and twisted palrs together
Discomnected ocuter shield and twisted paive separated

203

CEO3 applicabilicy
CEO03 limite

BC Leads

~ AC lsads

[ateccoanscting leads
Conuected outer shield and twisted pairs together
Disconnected outer shield asd twisted palcs sepacated

CRO6 (limited spplicadilicy)
CEOS applicabdility

C206 limite

Receivers

Tracesitters (key-up sod steaddy)
Transaitters (key~down mode)

cso!
CS0l spplicabliitcy
CS01 limice

CS02 (limited applicadbility)
C802 applicabiifity
CS02 liaits

C503 (limited applicabilicy)
CS03 applicabilicy
C303 lisice

CS04 (limited applicability)
CS04 applicability
CS04 limits

CS05 (limiced spplicabilicy)
€30S applicabdility
CS05 limice

C306
C306 applicabdlincy
C506 limite

C307 (limited applicability)
C807 applicability

CS07 limite

Requiresast |

Roqui remtat 2
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C509 (limived applicability)
CS09 applicabdilicy
C309 1tmic

CS10 (1isited spplicability)

CS10 applicabllity
CS10 1tmdc

311 (limited applicability)
CS1l applicabllicy
CS11 1imic

B0l
REOL applicability
REOL ltmit

=02

REOZ applicability

RE02 Limite

Macrowband electric flold emissions
Broadband electric fleld exissions

1803 (limtted applicability)
REO3 spplicabdlicy
REOD limic

xs01
RS01 spplicability
2501 limtt

RS02

RS02 applicability

1502 limite

Part T - spikes

Part 11 -~ power frequancy

2503
503 applicability

£503 lisdice

R805 (Limited spplicability)

RS0S5 applicability
RS0S 1twmit

Esisslon sad sesceptibility requirements for
class AS equipment and subaystess

LITIT IIT IIT 33T IIT

61


http://www.everyspec.com

Pact 6

6~1
&2
63

6~3

6~7
8.

6~10
6-11
6~12
613
14
6-15
16
617

Downioaded from hitpwww everyspec.com

CONTENTS (Contineed)

Limit for CE0l DC and loterconnecting leads
Limit for C201 AC leads

* Lisit for CEZO) servowbasd emisslons DC and

iaterconnect ing leads

Linit for C203 broadband esfssions DC and
iotercoonecting leads

Limit for CEDJ sacrowbsod enlesions AC leeds
Lisit for CEO) broadband emiseions AC leads
Lisie for CS0)

Limit for CSOA

Acceptable waveshapes for C306 and RSO2
Limit for CS09

Limit for CS10

Lisit for CSII

Limit for REOI

Lisit for REO2 aarvovbacd emiselcos

Lisit for REO2 broadband emissions

Limit for RS01

Liait for RSOS

6~111/6-4v

610
611

~12

&~13
6~14
615
6=16
6-17
618
619

6-21
~22
6-23

6~25


http://www.everyspec.com

Downioaded from hitpwww everyspec.com

MIL~STD-461C

This part of MIL-STD-461 supplesents Part | of the staadard by defining emission and
suaceptibility requiresents and limits for equipment end subsystess {stesded for use {0
oubsarines (Class AS).

1.1 % Table 6-I shall be used to determice the specific
requiresents for ¢ and subsystems. The tebla also deaotes the paragraphs
wharein the requiremsnts sod lisits arve defined. A X" entry in the teble messs the require-
ment is applicable, and the 1f{mit shall be set valog the procedures {n MIL-STD-462 or the
spproved EMI Test Plam. A "Y" entcy means the applicability of the requirement fs llmited
and is specified in the appropriste corresponding parsgraph. The limit shall be met wsing
the procedures in MIL~STD-462 or the approved ENI Test Plam. A “T" cotry means that the
applicabilicty must de determinmed on a case~by-cass basis snd, 1f the requirement {s to be
imposed, L1t must ba 0 specified in tha appropriate procuremest document., Whes required,
the limit shall be met weing the procedures in MIL~STO-A62 or the spproved BMI Test Plan.
Absence of an entry mesns the requiressst {s not spplicsble. Yor procuressants of subsystems,
such as radar, EW survelllance, and the like, comprised of individual equipment Listed in
Table &I, the spplicable exisefon snd susceptibllity requirements for the subsystes shall
be tailored by the procuring uuvuy based oo the rqdn-nu of the fodividesl equipsent.

1.2 Exceptions for isterference free equipment. Thare ate electrical asd electro~
mochanical equipsent which are ususlly fotecfersoce free aad for which writtes spproval to
forego esission testing may be obtained when procwred as individual equipsent., As & mescs of
establishing vhether sn cquipment will require testing, the equipsent msoufacturer shall
forwsrd Co the Command or agemcy concersed a cosplete ealectrical description of the equipment
and the justification to forego teating. Writtem spprovel to forego testing mwet be obtaloed
from the Commsnd or agency coancerned and shall be requested as early {n the procuresent
cycla a8 possible,

1.3 1al el « The followlag
electrical equipment are consldered ncussseatial and aot meet the
susceptibllity requirements specified hereln.

¢ Recreatiomal equipmsent, such as electricsl gases
e Veading sachines

2.1 % This tequicressnt is spplicabls for altersatisg curreot (AC) and
direct current » ch obtain power from other sources or provide powsr to othar
equipment or subsystess; grounds or seutrals, which are sot grounded internally to the sebeystes
or equipment being wessured; and imtercoanscting control leads, which provide AC and DC power
from or to the test sample. The requirement {s not applicable for iaterconsecting signal leade
such a9 clock, IF, sudlo, firieg, digital, RF, and the like, waless othatvisa specified by the
Cowmand or agency concerned, G

2.1.1 OC and mug hdn. This requiremscat Ls applicable for marcowband
exigaions from He to 15 kEs,

2.1.2 AC leads. This requirement is spplicable for narrowdbsod eafssions from the power
frequency(ies) of the test sample to 15 kfix.

2.2 €801 limite. ‘
2.2.1 ©oC . l.hetwue-hou-ﬂu-t "unachdohuundth
valuss shown oo 6~1l. The following limits shall be when seasured with sa effective

bandwidth oot exceeding 75 Mz,

2.2.2 AC leads. Rlectromagnetic emissions shall mot sppear ca AC leads in axcess of the
values shown on the spplicable 1lismit lime on Pigure 6-2. The limits shkall be be mat wvhen sessured
wvith aa effective dandwidth sot exceeding the pﬂ-ry power frequancy plus 20X of the prisacy
power frequancy.

61
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2.2.3 Isterconmecting leads.

P 3 s T 1 g e trarren Reuiie
and signoal ng the outer e » r twisted pairs with the pairs
together, electromagnetic emissions shall not sppear ca the lsads s excess of the values
showa oa Pigare 6~1. The limits shall be ‘u moasured with an offective bandwidth mot

excoeding the primary power frequancy pl.u of the prisary power frequency for AC leads or
75 Bs for OC leads.

2.2.3.2 Mnﬂ-eﬁms_ﬂm_aﬁss_ms_mm~ Yor istercomsectiog
coatrol and signa ving tha outer & disconnected, and for twisted pairs having

the paire separated, the limits shall be developed on a case-by-case basils cossidering the
{atenticaal transmissioe, its specified power level, necessary flaformatioa besdwidth, sed
pulse rise tise. Soch liaits sest be spproved by the Command or agency comceraed.

3. c=03
3.1 Cc=03 licability. This requireseat is spplicable for altecnatiog curcent (AC) end
dicect curreat obtain power from other “Sources or provide power to other

equipment or subsystess; M or seutrals, which are sot grounded Llsteraally to the subd~
eystes or equipment belng wessured; sod Lataccoanscting coatrol lasds, which provide AC and DC
power from or to the test sampls. The cequiremant (e aot applicable for L(atercoanecting

signal leads such as clock, IF, audio, firieg, digical, ¥F, and che 1ike, cnless othervise
opecified by the Command or agemcy comcecoed.

3.2 Ce0) limits.

3.2.1 .luio. Electromagnetic enissions shall sot appesr oo DC leads Lo axcess of the
values shown oa s 6-3 and 64 for narrowband and broadband ealssioas, respectively.

3.2.2 AC leads. Electromagnetic emissions shall not appear on AC leads 1o excess of the
values shows oa Figutes 6~5 and 6-6 for aarrowband aad broadband ealsslons, mneunly.

3.2.3 latercossscting lesds.

3.2.3.1 3 ted pairse « For interconnectling coatrol
and sigoal the outer . or twisted pairs with the palire
together, elect tic emisalons shall mnot sppear oa the leade (o excess of the values
shown on Figures 63 and 6~4 lor sarvowband sod broadbend emisslions, respectively.

o T A e, et
vontrol and signa ng tha ocuter scomnected, for twlated patrs having
the palrs separated, the linits shall be developed on a case-by-case basis conatdering the

{atentional transmission, 1ts specifled power level, necessary faforsatlon bandwidth, aod
pulse rise time. BSuch limits sust be approved by the Command or agency coacetmed.

4. CEDS (limited applicabllity)

4.1 C206 EElluuu?. This requiressat Lo applicable for thoss oguipmest sod subsystess
with satesos or desigasd Lo be cosmected to santennas. The tramssitter key-dowm
harsoalo and spurious ealssion portions of this requiresent may be measured walog the procedures
in REOY (in 1leu of thoss of CHOS) with the spproval of the Commacd or agescy coacarsed, when
any of the following conditions exist: (a) transmittet power exceeds 3 kW average, (b) the
fuadasentsl frequency of the test sampls excesds 1.24 GHz, (c) tha test sesple's sctenaa is an
iotegral part of the trasemitter and caseot b replaced by a sultadle dussy load, or (d) for
equipmant and subsystess with vevegulde trensatssion lines and operating below 1.24 CHs. The
frequancy t© of this requirement {s dependent on the operating frequency of the test sasple
(see )« The transmitter (key-dows) portica of this requireseat is not applicadle
within either the test sasple's oecessary bendwidth or + 3 percent of the fuadsmeotal frequancy.

4.2 CEO6 limits, Conducted emisslons {n excess of the valuss gives balow shall not
sppesr at the teat sample's snteans torainals.

4.2.1 Receivers.

a. Narrowbesd eslesions: 34 4B ¥
be Brosadbasd enlssioas: 4O 4B pv/Mix

63
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4.2.2 Transaitters (key-up and standby).

8, Narrowband emisslons: 34 43 vV
b  Sroadband emisslons: 40 48 uv/ois
4.2.3 Treasmitters E%&! mode). Harmonice, except the second and third, asd all
other spuricus esiseions 1 have pask powers 80 dB down from the powar st the fundasental.
The second and third harmooics shall be suppressed by: 350 + 10 log P (where P = paak power,
in watts, at the fundemeotael) or 80 48, vhichever requicres less suppressioa.

5. ©so1
5.1 CS01 spplicabilicy., This requiressnt is applicable to equipment and subsystea AC
and DC power » grovads and nestrals which are oot grownded latsrually to the

equipment or subsystes. The requirement is oot applicable within 4+ 5 perceat of the power
frequency(les). This requiremsat way be deleted for AC leads, with the spproval of the Commsod
or agescy concersed, Lif no circult withia the equipmest or systea has & sessitivicy of 100 w¥
or better,

5.2 CS0l limits. The test sample shall mot exhibit say permanent malfeaction, degradation
of perforsance, oc deviation from specified indications, beyond the tolerances indlcated in the
fodividual equipsent or subsystea specification, whes subjected to alectromagnetic enargy
injected oato its power leads less then or equal to the valves showm im Figure 6~7. The requite~
sent (s aleo mat under the following comdition: whes the power source specified im MIL-STO-462,
adjusted to dissipate 50 watte in a 0.5 oha losd, cesnot develop the requlired woltage at the
test sample power imput terminals, and the test sample 1s not susceptible to the ocwtput of the
signal source.

6. C302 (limfted applicability)

6.1 Cs02 licability. Applicatioces of this requictesent are to be determined on a
case~by~case i._:!o. When specified, this requictesant {s spplicable o equipsent and subsystea
AC aad DC power leads, locluding grouods and seuttals which are sot grousded (sternally to che
equipment or subsystes. '

6.2 (502 limits. The test sasple shall not exhibit any malfunction, degradation of
perforsence, or tion from specified {ndications, beyond the tolersaces {adicated in the
individual equipmant or subsysteam specificetion, when subjected to l-volt from a 350 oha source.
Thea test aignal shall ba applied directly to the equipsent imput termiscals, oot through the
Ceat sasple's power line cord, The requirement (s aleo met under the following condition:
vhen a l~watt sourcs of 30 obhes ispedance casnot davelop the requiced woltage st the test
semple power fsput termisals, and the CLest sasple {8 not sceceptible to the cutput of the
signal source. "

7. €303 (1tmited applicadilicy)

7.1 %ﬂﬂi&ﬂ' This requirement is applicable to receiviog equipsent asd
subsystens, as receivers, R7 amplifiers, transceivers, and the like. The applicable
frequency range of this requirement ie dependent on the operating frequency of the test sampla,
a8 specified i{n MIL-STD-462.

7.2 % 1inits. The tesat sample shall not exbiblit any feterwodulation products from two
signals, pocmitted in the individual equipmsent or subsystea specification, when:

a. Signal generator Fl {s set 66 43 above the level required to obtaln the
standard referesce output, as specified in MIL-STD-462; except that vhes [
is in the frequancy raoge of eithear 200 to 400 Mis or 2 to 25 Mis, the
generator output shall be 50 dB above the reference level, but the ocutpat
of the signal geoerator shall not exceed 10 dBa.

b. Signal geoerstor F2 Le set 66 43 above the level required to obtaln the
standard reference output, as spacified in MIL-STD-462, but the gensrator
level shall mot exceed a power level of 10 dBa.
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8. CS04 (limited spplicability)

8.1 CI0A applicability. This requiressnt is spplicable to receiving squipment asd
:uhyu-. r‘:u vers, RF saplifiers, transceivers, asd the like. The applicsble

requency range o # requiresast {s dependent oa the rating frequascy of tha Cest semple
ae specified fn MIL-STD-462. e , '

8.2 + The cast seaple shall not exhibic eay undesired resposss whan subjected
to the test » . on Vigure 6~8,

9. 305 (limited spplicabdility)

9.1 1ity. This requiremsnt {s applicable to receiving equipsent aad
;:::y-t-. .:o vers, R asplifiers, trassceivers, and the like. The applicable

wency renge this requiremsct is dependent on the operat freque of tha test sesple
as specified in MIL-STD-462. e i D

9.2 « The test ssmple shall not exhibit, due to cross modulatioa, any
walfunceion, ion of performance, or devistioa from specified lodicaticas, beyoad the
tolersaces indicated in the individeal equipment or subsystem specification, whea sudjected
to the following from signal geserator #2: o eigsal 66 dB above the lavel required to obtain
the u-hd‘:tm catput, as epecified in MIL-STD-462, But mot to axceed & powar output
level of 10

w. m
10.1 1icadilicy, This requirement is spplicable to equipment and subsystea AC
and DC power » grounds and neutrals which are sot groonded Loteraally to the

equipsent or subeystem.

10,2 C506 limits. The test sasple shall oot exhibit sny malfunction, degradatioa of
performance, or daviaction from specified indicstions, beyond the tolersnces Lodicated im the
individusl equipment or sudsystes specificatiocn, when the test spike having the waveforw
ohown on Figure 6~9 is spplied to the AC and DC power input leads for a paricd of not less
than | winute at each phase position and for a total test perlod oot exceeding 1% wminutes in
duratios (in liew of the values in MIL-STD-462). The values of K() sad t() are given below.
The spike shall be superimposed oa the powerline voltage wavefors.

a. Spike N K} = 400 Volte; ty * 5 microseconds # 20%.
11, CS07 (lisited spplicadilicy)

111 11ty. This requireseat is spplicable for receiving equipment eod
subsystems utilice squalch circuite.

1.2 €807 imice.

11.2.1 « The squalch clircults shall not cpen when the cutput of a 30-obe
impedance generator, sat at 90 48 uV/Mix, 1s applied and matched to'the foput terwl
of the test sample.

11.2.2 . Tha squelch cireuit shall oot oped whea two signal
at the iaput test ssmple. Ouve sigaal shall be an W

tuned frequancy, whose ssplituds s two-thirds of the RF vol
threebold. The secoud afignal shall be an {wpulse sigunal of 50 45 yV/Mis.

12,  ©S09 (limited spplicability)

12.1 bd s This requirensent is spplicabls to equipment and subaystess
that have an operat! requemcy renge of 100 ks or less and sn opersting sesaitivity of I v
or less, such as 0.5 uv.

12.2 C309 limit. The test semple shall not exhibit asy salfumction, degradatioa of
performence, or devistion from specified {ndicaticons, bayond the tolerasces lodicated in the
fadividual equipment or subsystem specificaticn, whea subjected to the levels less tham . or
oqual ‘to those shown on Figure §~10 ecross the sppliceble test points.

i
|
g
f
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"13. €510 (limited spplicabilicy)

13.1 g%_u_;g_. This electromagnetic pulse (ENP) requiresent is applicable to
Navy equipment yetes interface pins and terminale of leads, iacleding growmds and
souttals, comnected to towed buoys, tralling devices, and periscopes. Applications of this
requiresent are to be determined om a case-by-case basis. Y

13.2 sit. The teet sssple shall not exhibit any parmanent malfunction, degradation
of performamce, or ioa from specified indicetions, bayond che tolerances snd recovery
times indicated fn the individual equipsent or subeystea specification, after being subjected
to & test signal having either the waveform and common mode curtent level shown oa Figure 6-11,
as determined {a sccordence with NIL~STO-462.

14, CSll (limited applicabilicy)

4.1 cs) 1lcabi « This BMF requicesent (s applicedle to Navy equipment and sub~
systens having intetcoamecting or iatraconnecting ceatrol, signal, orf power cables coonacted
to towed/tralling devices and periscopes. Actual cable types, slses and coafigerations
subjected to the specifled R505 levels are exespt from mecting this requiresent.

14,2 CS1l 1fait. The test vasple shall not axhiblt say persssent malfunction, degradation
of pecformeacs, or devistion from specified indicatiocns, beyond the tolerssces snd recovery
tises indicated in the equipmeat or subaystes specification, after bealog sebjected to a test
esigeal haviag the wavelors shown i{n Pigure 6-12 sad haviag & saxisum bulk common sode cable
current of 10 sepe, as deteraised {n accordance with NIL-STO-462.

15. w201

15.1 :m_;_%gﬁmm « This requiresent i spplicadle for radisted emisslons fcom
equipssat »0 Coms les (including coatrol, pulse, IF, power, and antennas trans—
alsstlon lices) and intercoenecting wirlieg of the test sasple. The requiresant spplies at the
fuodanental frequesciss and sll epuriocus esissiocns, Incluoding hacrscalics, but does sot spply teo
radiatlion from antesnas.

135.2 REDI limit. Magnetic fiecld emissions shall mot be redlated 1a excess of the lavels
shown on PLgure 6=13, 1f the requiremest cannot be met sven with equipment wodificatioss,
the segnetic field level-verswe~distance falloffs shall be deteraioed, and the data submitted
in the EMI Test Report.

16. %202
16.1 1 ty. This requivressat {s applicables for radlated emissions from
equipsent ysteas, les (facleding coatrol, pulse, IF, power, and asteonss trans=

alssion lines) snd fotercomnecting wiring of the test sasple. For sarrowband, it appliecs et
the fundamental (requeacies and all sparices ealsslons, including harmomice, but does eot
apply to cradiation from amtecoss. This requiresest (s spplicable from 14 kilz to 1 Glis, except
&8 noted balow:

a. For sooar equipsent, sarrovbend and broedband emissioa requiresents
are applicable wp to 73 Mis,

b, For alectrical equipment, oarrowbsod snd broadband esission cequire~
ssate are applicable wp to 400 Mz,

16.2 « E-fleld enissions sball not be radiated in excess of those given in
16.2.1 and 16.2.2. 30 Wiz, the limits shall be met for both boriscmtally sod vercically
polarized vaves,

16.2.1 MNarrowband electric fleld emissions. WNarrowband E-fleld emiseions sball not be
redisted in excees of the limit curve shown oa Figure 6~14 at the required test distance, as
specified in MIL-STO-462,

e e ine Tosasiiats sosuitisg frons . (1)
equipaent ,» ine ng sted evitching translents resviting from: (1)
sutomatic cycling of electromic or slectrical switching clreuitry, (2) actuation of push~
to~talk mechasiews (that fs, keying of trasssitters), or (3) seanusl switchimg shall not be
radiated Lo excess of the :ut curve showm on Pigure 6-15 at the required test discasces,

ss spacified in

66
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17, RE0I (limited applicabilicy)
17.1 - Aity. This requiresent {s applicable, with the approval of the
procaring activity, the spurious emissicns snd harmoaics casnot be determined uslug the

procedures of CE06. The frequency rdsge of this requirement is dependant ca the operating
frequency of the test sample (see MIL-STD-462). The requirement is mot spplicable withiam
eithar the toet sample's necessary bandwidth or + 5 percest of the fundamental frequancy.

17.2 s Rarsonlcs, except the second and thivd, and all othar spuricus
emlssfons peak povers B0 48 down from the power at the fuadasental. The second
ond third harmonics ahall be suppressed by: 50 + 10 log ¥ (where P = pesk power, in watte,
at the fundamental) or 80 4, whichever requires less suppressioa.

18. w801

18.1 + This requiresent applies to equipment and subeystess and their
sssociated cabling connactore.

18,2 =80l t. The test sasple shall sot exhibit ssy salfuanction, degradatlon of
pecformance, or ation from specified indiceticas, Deyood the tolerasces i{ndicsted in the
individual equipment or subsystem specificetion, when sudjected to magnetic flelds less then
or equal to the lisit curve sbown on Figure 6~16.

19, rs02

19.1 Es02 licability. Parte [ and Il of this requirement are applicable for AC and
DC equipment stems procured for wse on submarines.

19.2 ®502 limite.

19.2.1 Pact I - « The test ssaple sball not exhibit ssy salfumctlon, degredatios
of pecfotmance, or from spacified fodicsticas, beyond the tolersnces {adicated Lo
the {ndividusl equipment or subsystes specificetion, whem subjected to the test spike baving
the wavefors shomn oa Vigure é~9. The values of E() snd t() are glvea below:

s Spike N1 £y = 400 Volte; ty = 5 microseconds + 201.
19.2.2 r;_nﬂx_x_-_% The teat sample shall oot exhibit say malfuaction,
degradation of performance, or from specified indications, beyomd the Colarsnces

fodicated in the individual equipsent or subsystea specification, when 20 ampares are applied
to the test wire at 60 and 400 Hs,

20. =503

20.1 %&%ﬁu requitesect is epplicable for all equipment and subsystems
between 14 N . 1 Gz, this requiremsat is oot mendatory unless otherwise
required by the procurimg activity.

20.2 « The test sanple shall not exhibdit sny salfunction, degredation of -
perforamnce, or tion from specified {odicatiocns, beyond the tolarsaces ladicated ia the

fadividual equipsent or subsysten specification, vhen subjected to the radisted electric

fleld less thea or equal to those specified hevein. Above 30 Mz, the requiresent shall de

eat for both horizontally and vertically polarized waves; circular polarized waves are also
acceptable. Appropriate coosideration shall be givenm to the operatiomal radiated electro~
sagoetic environment from both frieadly and hostile emitters which an equipsent or subsystes

may encowatar during ite life cycle. Applicable portisns of MIL~EDEX-235 sball be wsed to
deterains the saticipated enviromment. As & ninisom, equipsent sod subsystems are Lo aeet this
requirement when subjocted to a fiald of | volt/meter from 14 kRs to | CRy, If lovels cosparable
to those in MIL-BDBK-235 are specified, modifications to the procedure in MIL~-STD-462 may be
required. Soch modifications are to be described ia the EXI Test Plan.

L
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21. RS05 (limited applicadility)

.1 Mﬁ. M"mumut“h:mozm-l
subsystess pp e vhen both of the followiag coaditions exist: (a) operatice of
the equipment or subsystem is essestial for the ssccess of a missiom aed (b) the equipmeat oc
subsystem {s intended to be opearsted externsal to tha hull of a submerine, iocluding perlecopes.
Cables that can not be tested in accordasce with MIL-STD~462 shall meet the requirssects of
CS11, snd ceblas subjected to the specified CS11 levels are exempt from meetiog this
requivesant .

1.2 + The test sasple shall not exhibit aay persasest malfunction, degradation
of performance, or fon from specified tadicsticns, beyoad the tolarsucas and recovery
times indicated in the individual equipment or subsystem specification, after belng subjected
to a test sigmal Baviag the wavefors and asplitude shown i{a Figure 6~17.
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A
L e — g —
Y S
d 14 I I
5|5 | |
0| '
: |
o 'Y 4. l
v f to t, t

Receiver tuned frequency or band center for asplifiers.

Lowest tunable frequency of receiver band in use or the lowest frequency
of asplifier passdand.

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

Bandwideth between the 80 dB points of the receiver selectivity curve as defiped
in the test sample's techaical requiremsats or the comtrol plan.

The limit at A is 850 4B above the input level required to produce the standard

reference output. (This limit ehall not be used for amplifiers)

The limit at B shall be set as follows:

a. Receivers: O dBm spplied directly to the receiver f{nput termioals.

b. Aaplifiers: The limit shall ba =s specified in the test sample's techmical
requiremeat or comtrol plan. If oo limit {s defived in the sbove documenta,
the O dB= value shall be used.

FIGURE 6-8. LIMIT FOR CSO4
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t = frequency, hertz
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- Q = decoy focior

FIGURE 6-11. LIMIT FOR CS10
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f = frequency, hertz
t = time, saconds
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NIL-STD-46IC

This part of NIL~-STD-461 supplemsats Part 1| of the stendard by defining emission and
mnluuty requirements and limite for equipment and subsystems which support the cless A
equipment and subsystems, but which will mot be physically located ia critical ground stess
(class B). Exasples of some of the clase ¥ equipmeat and subsystess {oclude: electronic shop
saiotesance asd test equipsant used (o noe-critical ground aress; ssd theodolites, navaelds,
and othar similar equipmeat sod subsystems used {n nom-critical areas.

1.1 Determining requirements.
Iolel AMre ¥ rocurements . hhh?-lchuh-uudu“nth
requiresents app pment subsystess procured for AF or Navy use. The table

also denotes the parsgraphs mnum requiroments and limicts are defimed. A Y™ entry {n
the table means the requireseat is spplicable, sod the Listt shall be wet uwsing the procedures
in MIL~STD-462 or the approved EMI Test Plan. A "Y." entry means the applicability of the
vequicremont Ls Llimited and is specified in the correspoading sppropriste paragraph. The limit
shall be sat using the procedures (o MIL~STD-462 or the approved EXT Test Plaa. A “T° entry
weans that the spplicabllity of the requiresent must be detaraiced on & case~by-case bdasis and,
1€ tha requicement {s Lo be imposed, 1t must be e specified in the sppropriste procuremeat
document. Whes vequired, the Llisic shall Be met usiag the procedures in NIL-STD-462 or the
approved EMI Test Plan, Adseace of an entry sesns the requiresest (s sot applicablas.

1.1.2. « Thia part of MIL~STD-461 shall aot be used wnless otherwise
specified by t or ageacy concerned.

. cx03

2.1 3 . This requirement is appliceble for alteruatisg curreat (AC)
and direct curreat + vhich obtaln power from other sources or provide power to

other equipsent or subsystess, {ncleding groonds or seutrals vhich are not (w
uumny to the subsystea or equipment belsag messured. For Navy procuremests, this
'requirement 1a also applicadle for intsrconsecting coatrol leads which provide AC asd DC
power from of to the test sample. The requiremsat is mot applicable for {atercosmectisg
‘sigeal leade such se clock, IV, sudio, digital, RP, acd the 1llke, waless othecvise spacified
by the Comaand or agency coacermed. Conducted switching tracsiest emlsaions, including
OB/OrY switching, shall meet the requiresents of CEO7,

2.2 CEO3 limite.

2.2.1 = -l intercoanecting coamtrol leads. Rlectromsgnetic emissioms shall mot m
ubcnl.& required, intercomnecting coatrol lesds in excess of the valées abows on
‘Pigures 7-1 and 7-2 for marrowband and broadband enissions, respectively.

2.2.2 AC leads.

2.2.2.1 Air Foree « ' Electrogagnetic eaissions ehall oot appear oa AC
leads 1o excess : on Figures 7=} and 7-2 for asrrowband sad broadband
Jemisslcons, respactively. )

2.2.2.2 %& Electrosagndiic emissions shall not sppear oo AC leads
in excess of t! o0 Vigures 7-3 and 7-4 for narrowband and broadband eaisslions,

respectively.

2.2.3 IW: If complisnce with this requiresest is required
for signal s Muita » oped on a case~dy-csse besis comsidering the

{atentional trassnission, its specified power leval, necessary faformatiom bandwidth, and
pulse rise time. Soch limits suet ba approved by the Command or sgency coacermed.

3. CE06 (Limited spplicability)

3.1 cCzoé « This vequiressat is sppliceble for those equipment and sub~
systess with antenna or those dooigned to be conmected to anteonss. Tha tranesdtter
(key-down), barmonic sod spuriocus ealsslon portions of this requirement may be measwred
uaing the procedures in REO3 (1o lieu of CE06) with the spproval of the Command or agemcy
coacernad, when any of the following conditioss exist: (&) trasesitter power exceeds 5 kN
average, (b) the fusdamental frequancy of the test ssaple exceeds 1.24 CHz, (c) the test
sssple's satenna is an lotegral part of the tranamitter snd cannot be replaced by a sultable

7-1
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dusmy load, or (d4) for equipmeat and subsystems with waveguide transmission lines and operating
balow 1.24 CBs. The frequency rasge of this requirement is dependest om the operating frequemcy
of the test sample (see MIL-STD-462). The trssssitter (key~down) porcica of this requiremsat
is vot applicabls within aither the test sasple's cecessary bandwideh or + S parcent of the
tnh—ultmu-q

3.2 CRO6 limits. Conducted emissions in excess of the values given below shall mot
sppear at tost sample’s satenms termisals.

3.2.1 BRecaivars.
a. Narrowbasd emissioms: 34 43 W
b. OBroadband esisslons: 40 48 uV/ix

J.2.2 Transaitters ‘m and standby).
a. Narrowbaod esissions: 34 dB WV

b. Broadband emissions: 40 4B uv/Mis

3.2.3 Trsosmitters mode). Harsoaics, except the second and third, and all other
spurious emiss v powars 50 4B down from the power at the fusdasental. The
second and third harmooics shall be suppressed by: 50 + 10 log P (whers P ~ peak power, ina
watte, ot the fuadameatal) or 80 dB, whichever requires lass suppressioa.

4. 207 (liniced applicabllicy)

4.1 + Applications of this requirement are to be determinoed om a
case-by-case llowing types of leads: ' AC or BC leads which obtain power froa
nmﬂ-muchtqu—tuuhyou-

4.2 Cx07 limits. Coanducted switching spikes of less than 50 sicroseconds im ‘duraticn
shall ot sxceed the following, as applicablay

8. AC leads: + 50 percent of nominal rms wvoltage.
B. DC leada: + 50 parcent, ~150 percest of nominal line voltage.

Conducted svitchiag spikes equal to or greater than 30 microseconds o duration shall meet the
transient requiresents as specified i{o the individual equipment or subsystem specificatioss.
Spike duration is the time interval betweenm the 50T ssplitude poist on the transisst leading
*dthm-uuﬁpm-mtmwtnm-(“;M(mmrmmt-
imposed on the pulse leading and trailing edges should be ignoved. -

S. CS01 (1imited spplicability)

5.1 . This requiresent is spplicable to squipment and subsystem AC
and DC power groends and neutrals which are oot grounded intersally to the
qupu‘uuuyn-. MMM:umqmﬂMMOSnmumm
frequency(ies). For RBavy procuremsats, this requireseat may be deleted for AC leads, with
approval of the Command or Agescy concersed, if mo circuit withim the equipment or
mt-hm.:.tﬁnthlﬂﬂ.

5.2 C901 limits. n-mtoqhohumqnutqmm.dqnhzund
performsnce, or ion from specified indications, beyond the tolarsnces indicated ia the
isdividual oquipment or subsystem specification, when subjected to alectromagnetic emergy
injected cato its power lesds oqual fo the valuss oo Pigure 7-3. The requirement {s aleo mat
under the following conditicn: when the power source specified in NIL~-STD-462, adjested ko
dissipate 50 watts in = 0.5 olm losd, camnot develop the required voltage at the test sample
power L{zput terminals, and the test séaple is oot sot susceptible to the output of the signal source.

6. ©S02 (limited applicability)

1 2 . Applicatices of this requirement are to be determimed on &
M%M'ﬁuuum-munwm.muawu
seutrals which are mot grounded internally to the equipment or subsystes.

the
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6.2 1 The test sasple shall oot exhibit ssy malfuaction, degradatiom of
perforsancs, or from specified indications, beyood the tolersnces (adicated in the

individual oquipmeat or subeystes specification, when subjected to l-yol: from & 50 oba
scurca. The teet signal shall de spplied directly to the equipment input termisals, mot
through the test sasple's power line cord. The rement 1s aleo met uader the following
coodition: Woea a l-watt source of 50 obms lmpedance camnot devalop the required voltage
at the test sample powsr lnpet ternimals, and the test sasple {s not susceptible to the
cutput of the signal source.

7. ©903 (limited applicabilirty)

7.1 an Applications of this requiresest are to be datermined om a
case—by—case . recaiving equipment sod subeystess, such ss receivers, RF ssplifierve,
tressceivers, and the like. The applicabls frequancy raage of this remant ie depandent
on the operating frequency of the test sample as specified in 2.

7.2 + The test semple shall not exhibit say {ntersodulation products frem

t:- signals, parmitted (n the individeal equipment or subeystem specificatiocn,
'

i

e, Signal generstor F) Ls set 66 4B above the lavel red to obtain the
standard reference cutput, as specified in 3 except that whem £
fe fn the frequeancy rasge of either 200 to 400 Mix or 2 to 25 Mix, the
genarator cutput shall dba 80 dB above the reference level, but the cutpet
of signal genarator f1 shall oot exceed 10 dBam.

b. Signal generator 2 is eet 66 4B sbove the level required to obtain the
standaxd referesce ocutput, ss specified {n MIL-STD-462, but the generator
output level shall not axceed a power lavel of 10 dia.

8. CS04 (limited applicebility)

8.1 %. Applications of this requiremest ate to be determimed on a
case~-dy-case vars, RF ssplifiers, transceivers, sad the 1ike. The applicable
frequancy range of this requirement fs dependent on the operating frequancy of the test
sanple, &5 specified ia MIL~STD-462.

8.2 1 « Test semple sball wot exhibit soy undesired respoose wvhen subjected
to the test & oa Plgure 7-6.

9. C305 (limited spplicaddlicy)

9.1 +» Applicetions of this requiressst are to ba determined oa a
case—by—case 3 vers, RF ssplifiers, transceivers, and the liks, The spplicadle

frequancy range of this requirement is dependent on the opersting frequascy of the test
senple, se epecified in MIL-STD-462.

9.2 « The test sample shall mot sxhibit, dus to croee modulatice, sny
mlfuaction, of parformance, or devistion from specified indicstioms, beyoud the
tolerances indicated 1o the individesl equipsent or scbeystea specification, when subjected
to the following from signal geserstor #21 a eigoal 66 d3 sbove the level required to obtain
the standard reference cutpet, as specified in MIL~STD-462, but 2ot to sxceed & power culpet
level of 10 d¥m.

10, C30¢

10.1 ty. This requiresant ie spplicable to equipmest and subsystem
AC and DC power ® ng grounds and neutrels which are mot grounded intersally te
the equipment or subsystem.

10.2 s+ The test sasple shall not exhibit say salfwmctica, degradation of
performance, or iow from specified {iadiceticas, beyond the tolersnces indicated is the

Lodividoal equipeent or subsystem specification, whem the test spilke having the waveforsm
shown on Figure 7=7 Ls applied to the AC sad DC power imput leads for a period of sot less
then | minute ot sach phase position, snd for a total teat pericd not exceeding 15 misutes in
duration (in llew of the walues in MIL-STD-462). The valyas of Z() and t() are given below.
The spike shall be supearisposed on the powsrlise woltage wavefors,

s Spike N Ey = 400 Volts; t) = 5 microssconds & 20X,

7-4
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MIL-STD-461C
11. RED2
11.1 w!l%. This requirement ls spplicable for raedisted emissioss from
equipment 0 cms, lee (locluding coatrel, pulss, IV, power, sod sstascas Crans—~

epply to radiation from sntecass. This requirement {s spplicable for brosddasd exissions
from 14 kiiz to | GHx and for narrowband emissions from 14 kHx to 10 CHs,

11.2 REO2 limite. E-field emiseions shall sot be radiasted in excess of those given
ta 11,2.1 and 11.2,2. Above 30 Mis, the limits shall be met for both horizostally and
vartically polarized waves.

11.2.1 ectric f + Karrowband E-field emfssions shall mot
ba radlsted 1o excess t curve shown on Figure 7-8 at the required
test distance, as specified in MIL-STD-462.

11.2.2 Mﬁe_ﬂ.u_m Broadband B~field emissioss from all

equipsent sad subeystems, {ocleding radisted switching tramsients resulting from (a)
sutomatic cyclisg of electronic or electrical switching circuitry, (b) sctustiom of push-
to~talk machanisse (that ia, keying of trasemittars), or (¢) macsal switchiag ahall sot

ba rediated in excess of the limit curve shown on Figure 7-9 at the required test distances,
as specified in MIL-STD-462.

12, REO3 (limited spplicability)

12.1 %mme icability, This requicremest is spplicsble, with the spproval of the
ac ty, spurious emigsions and barmonlcs casnot be determined valog the
procedures of CE06. The frequency renge of this requiresent (s dependent on the operating
frequency of the test sasple (see MIL-STD-462). The requiresent is mot applicedle within
either the test sample's nscessary bandwidth or + 5 percent of the fundasental frequency.

E

12.2 » Barmonics, except the second and third, and all other spuricus
fons shall have pesk powers 80 4B dowm from the power at the fundamental, The second
and third harmonics shall be seppressed dy: 50 + 10 log P (where P = peak power, inm watts,
st the fundemental) or 80 4B, whichever requires less suppression,

13, 1502 (limited spplicartisey)

13.1 =mso2 Applications of Pmn I and II of this requirement are to
be determi on a cas basis.

13.2 2802 Mutta.

13.2.1 I ~ spikes. The test ssmple sball pot exhibit sny malfwnction, degrada~
tioca of performencs, or from specified indicaciocas, beyond the toleramces indicsted

i the i{ndividusl equipment or subsystes specification, whem subjected to the Cest spike
baving the wavefors shown oo Figure J=7. Tha valuss of E() snd t() are given below:

e Spixa N l;-wouxu;ﬁ'-suam;m
13.2.2 - z . The test semple shall not axhibit sny walfusctien,
foa ormance, from specified indications, bayond the tolersaces

indicated nmwm qum or subsystea specification, Mzomun sppliad
to the test wire st the power frequescy(ies) of the test sample.

4. 802
4.1 ity. This requirewsat is applicable for all equipseat sad subsystess
between 14 Adove 10 OHs, this requiremect is not ssadatory unless otharwise

required by the Mtn sctivicy. -

14.2 %503 limics. The test sa=ple shall not exhibit asy -l!-etu-. degradation of
pecforasace, or or deviaticn from specified indications, beyood the tolersnces indicated ia
the {ndividual eqaipment or subsystes specification, whem subjected to s radlated electric
field of 1 Volt/meter, Above 3O Mix, the requirement shall be met for both borizcatally
and vertically polarised waves; circular polarized waves are aleo acceptabls.
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/ FIGURE 7-2
LIMIT FOR CEO3
BROADBAND EMISSIONS
DC(NAVY AND AIR FORCE ), INTER-
CONNECTING CONTROL. LEADS
(NAVY ONLY) AND AC LEADS
(AIR FORCE ONLY)

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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LIMIT FOR CEO3

FIGURE 7-3
AC LEADS (NAVY ONLY )
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400Hz; LOAD CURRENT S | AMP

FREQUENCY (MHz)
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60 Hz; LOAD CURRENT = 1 AMP
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FIGURE 7-3. LIMIT FOR CEO3 NARROWBAND EMISSIONS AC LEADS

(NAVY ONLY)
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Receiver tuned frequancy. or band 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 frequency
of amplifier passband.

Bandwidth betweaen the 80 4B points of the receiver selectivity curve as defined
in the test sasple's techaical requirements or the coatrol plan.

The limit at A is 80 4B above the imput leval required to produce the standard

referénte output. (This limit shall not be used for asplifiers)

The limict at B shall be set as follows: ;

4. Recaivers: O dBm spplied directly to the receiver input terminals.

b. Asplifiers: The limit shall be as specified in the test ssaple's technical
requirement or control plan. If oo limit is defined in the adove documents,
the 0 dBa value shall be used.

FIGURE 7-6. LIMIT FOR CS0O4

-1
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1. SCoeE

and
is OIWCIW!QRI“&DCMU]MM“M
-e:mt'x:‘t;wmuduluuuuddcmlmmwmxr
diiven equipsest (class Cl). Ascillary equipsest {steaded for use on these vehicles
msaat the applicsble requivesents of other parts of this docwseat.

2. REQUIREMENTS

mtdeQﬁyhtthmdt&uﬂl—lnmamom
acd eagine~driven equipment defined fo Yable 8-L.

2.1 Croup I. Group I ftems shall comply with UMO3 over the frequency range of 150 kiix
to 1000 s,

2.2 1L, mxxtmﬂllmu:ﬁﬁ:mmuﬁu‘lmwd
1.5 o .mmzmnmnmu“cmmqnu-m
anhlyhmrluedamuyb‘“tlmmn-ope!udbyme_ﬂor
agency comcersed,

2.2.1 II {tess with elect moblile te or tions.
Wheo electronic t, m £ or comsunicstions are to ba instal 84
{tems, {ncluding those used ia non-eritical aress, additiccal ENI is « This
suppression shall be provided in & kit to be lsatalled by the usar and shall foclude {nstallation
, parts, and inatructions necessary for suppressisg the ignitice, windshield wiper,
brake and signal lights, eiren, end so forth, #o0 ss to vesult {a cosplisnce with UMDJ.-

2.3 Group IIl. OCrowp IIT Ltems shall meet the requiremsste of SAR JS5I.

2.3.1 Cproup III items with elactronic equipment, wobile telepbones E communications.
Vhen electroaic equipment, moblile telephomes or commanications are to be Group LI

items, including those used in non-critical aress, additicmsl EXI suppression fe required. This
Suppression ahall be provided {m a kit to be imstallad by the user acd shall inmclude Llsetallatioca
components, parts, and Llostructions necesssry for suppressing the igaiticn, windehiald wiper,
brake aad sigsal lights, siren, and so forth. This suppressioca kit, when [sstalled, eball result
1o compliance with UMO3.

2.4 I, ¢ II; and © IIT ftems with [ and .
Tectical . puspose ven t ut of electroaic sensaing
and coatrol eirewitry shall, vbea required by the Command or sgeocy coacersed; meot the rediated
suscoptibility requirement of UMD3, {a additiom to the spplicable requivements inm 2,1, 2.2, end
2.3, Seo SAE AIR 1425 for methods of achieving DMC {u ges turbioe englse sccessories.

3.2 MOJ limics,
3.2.1 hlh% exissions. NE-fiald broadbend and parrowbeod esfssions shall not be radiated
°

the
the limit shall be met for both horiscatally and wertically polarized waves. The redleted emlssion
limit shall be met utiliziog the procedures of REO2 of MIL~§TD-462 or en spproved ENI test plas.

3.2.2 Radiated ﬁghﬂlg. Creup [, Croup II, snd Growp III items required by 2.4 to
et Chis requiresent 20C t sy malfunction, degradation of parformance, or deviation
from specified indications, beyoud the tolerasces ‘indicated {n the {ndividusl specifications,
when subjected to the following radisted E-fislds in the frequency range of 2 Mis to 10 GHz:

Frequency Range E-7iald (Volte/meter)
150 Wiz to 400 Mitx 10
400 Milx to 1000 CHe 5

rcular polarized waves are also acceptsble. The radisted susceptidility limit shall be met by
of R503 of MIL-STD-462 or an approved ENI test plam.

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

GROUP I

GROUP IX

GROUP IXT

Crash rescue trucks

Wheeled vehicles, tactical
Armored and track vehicles
Off-the-road cargo carriers
Armored personnel carriers
Assault and landibg craft
Anphidbious vehicles

Patrol boats

Gun motor carriages

Rallwvay maintenance-of -way
equipment

Storm boats
Heaters, gqasoline

Replacement engines for all
of the above

Motorcycles

Harbor tugs

Fork-1ift trucks

Qutboard motors

Floodlight trailers

Cargo loading and handling equipment
Engine-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

Sedans

Staff cars

Delivery trucks

Moving vans

Asbulances

Cargo trucks

Fire trucks

Other similar administrative

vehicles which are basically
civilian in nature

219y-01S-NIN
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Power (MEP) Equipaent :rlym Power To ot Used ia
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REQU IREMERTS

Clase C2 items with power output ratiogs < 240
kilovolt amperes (kVA)

Clase C2 1tems with power output ratings > 240 kVA
Engloe generators with elsctroale circuitry

UMD4

04 applicabilicy
04 Limite

Conducted euissions
Radiated easisslons
Radisted suscepcibility

Linit for UMDA conducted enisslons
Linic for UMOA radliated emiselons

1/914

-1

9-1
9-1

-1
91

-1
-1
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9-1
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9-1
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fon and
of NIL~STD-461 supplesents Pact 1 of ;Mou.“dty“lulq,-tn
u.a:::Sn:; requiresents and limits for eagine geserators sod sssociated m-n;““
vailatervuptible power sets (UPS), acd mobila electric powar (MEP) equipment sspplying

to or weed in critical aress (class C2).

2. REQUIREMENTS
The followisg requiremests spply for class C2 itess.
kVA). ALl clase
2.1 items with out T .
C2 items with power ocutput ratings A 1 maet the emissioa

requireneats of UMO4 (with the radfated emissfon requiressats sppliceble st & distance of
1 -t.‘)o

.2 i wit! r x > A. ALl class C2 {rems with
power ocutpat T woat fon requirements of DMOA (at a
dlstance of 1 mater), when specified by the Cosmand or agency concerued.

2.3 % gemerators with electromic gg!m. Eogloe geserators esployleg electromic
elrcaltry regulation or cootrol, or sets with sspliflers for electroaically ceatrolling
regulation, temperature, frequesoy, stability, aad eo forch, shall meet the vadiated suscep-
t{bilicy requivesent of UMD, fo addition to the applicable requiresaats im 2.1, and 2.2.

3. 4
3.1 ity. [M04 spplies to engine generators aand sssoclated componants,
UPS, and NEF t powar to or wesed fn critical areas.

3.2 UM04 limits.

3.2.1 Coaducted ] « Broadbend alectroasgnetic esissions shall not appear oo the
power leads in excess t shown on Figure 9-1. The broadband cosducted emissions
Lisit shall not be excesded over the frequency rasge of ,015 to. 30 Mis, vhen msssured uvsing
the appropriate CX procedure of ~462 or an spproved ENI test plan.

3.2.2 + Broadband electromagnetic emissions shall not be cadiated
1o excess of on Figure 9-2 at the required test distance. Above 30 Mux,

the linit shall ba met for both horizontally snd vertically polarised weves. The broadband
redisted emisslons Limit shall oot be exceedsd vhan messured neing the procedures of REO2
of NIL~STD-462 or an spproved EXI test plaa. .

3.2.3 W. REagize generators required by 2.3 to meet this
requiremsent wot t aay malfwnction, degradation of performsnce, or devistion from
specified {odications, beyond the tolersaces indicated in the fndividual equipment specifi-
cation, vhen subjected to the following radisted R~fields in the frequency renge of 2 Mis
to 10 Cs, urilising the procedures of RS03 of MIL-STD-462 or an approved EMI test plan.

Frequency Range E-7iald (Volts/mater)
2 to 400 M= :o
400 MEs to 10 Oz 5

Above 30 Miis, the requirement shall de met for both herizcatally and vertically polarized
waves; dreuin polarized waves are also scceptable.

9-1
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Part 10. Cowsercial Electrical and
Blectromechanical Bquipment (Class C3)
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2.1.1
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2.3
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Growp 1

Group I items with alactreaic sansing and

costrol circuitry

Group I (tems used lo mon-criticel aress

Croup IL
Group IIX

O3

MOS applicadbilicy
035 limits

Cooducted emiseions
Radiated eaisaions
Radiated susceptidility

TARLE
Grouplogs of clase C) equipment

FiGURES
Linic for DMO5 conducted estssions

Limic for UMOS radlated emissiocns
Liaic for UMDS carrowbeod amissions
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This K1L~-STD-46]1 supplesente Parte 1, 5, snd 6 of the etenderd by defining emisslon
n«u‘-&m‘ 1inits for commercial oueniul'ul electrosachanical equipment sad subsyestoms.

The following requitements apply for the groups of comesrcial electrical sad electromechanical
equipment defined {a Table 10-1.

. Except as soted im 2.1.1, all Group I items shall weet the condected and
ulu:: requiressnts of UMOS. he;’t for portable electric tools, Oroup I equipment
lotended for use sboard ships shall meat tha spplicable requiresente of elther Pact 5 or Part 6
“ M M-

ole I items with e i try. Comssrcial electrical
and .t-:t: oquipment su tome utilising tronic senalog sod coatrol circultry
shall, wvhen requiced by the Cowsand or sgency coacarned, meet the cadiated sueceptibility require-
meat of UMOS, in addition to che spplicable requiroments In 2.1,

2.1.2 I4 in ricl . GCroup I ftems procured for use solely ia
soa-critical sress are exempt Irow and susceptibdility requirements of this stasdard.
2.2 Oroup II items are exempt from the emiseion requiresents of this staadard

unless othe specified by the Command or ageacy concerned. Howaver, these equipsect shall
display e label or siga with the following wording:

DO MOT OPERATE WITMIN 30 METERS (100 FEATY) OF ELECTRONIC
BQUIPMENT OR SUSSYSTEMS OR ASSOCIATED ANTENNAS

2. ¢ I1I. Croup ILI (tems ars exasples of electricel and electrosschanical equipsest
which are aterference free and for which writtea spproval to forege eculssion teating
sey be obtalned when procured as fodividusl equipsent. As & moans of establishing vhether an
equipsent will require testing, the squipsent senufacturer shall forward to the Command or agency
concarned a cowplete electrical description of the equipment sod the justificatioa te forego
testing. Writtes approval to forego testing sust be obtained from the Command or agency comcerned
and shall be requested ay early in the procuresent cycle as possible.

3. s

3.1 a « UMDS spplies to all Crowp I commercial eleccrical and electro~
sechanical pmeat procered for use in critical aress.

3.2 23 Maits.

3.2.1 + Brosdband electrosagoetic emissions shall not appear on the
power leads 3 equency range of {n excess of the levels showm oa Figure
10-1. The brosdband conducted emissfons limit shall not be exceeded over the frequency raoge of
«05 to 50 Mis vhen sesasured weing CR procedure of NIL-STD-462 or an spproved EMI test plan.

the
‘2.2 iﬁ;ﬂ_ﬂ_&nﬁ_. Broadband acd marrowbend electromagoetic emissiocns shall sot de
readiated ia Tequency reoge of 150 ks to 400 Mis in excess of the spplicedble limit curves
’

showa on Figures 10-2 snd 10-3 respectivaly, vhea messured at the required test distance as
specified fo MIL-STD-462, The broadband and marrowbend redisted emissioms limit shall be met
utilizing cthe procedures of RED2 of NIL~STD-462 or a= spproved ENI test plas.

3.2.3 Radiated #l““q- Croup T ftems required by 2.1.1 to meet this requiresent
shall mot t any malfunction, degradation of performance, or deviation from specified
iadicaticas, bayond the tolerances lndicsted in the individual specificetion, whea subjected to
the following rediated Z~fialde in the frequescy renge of .15 Mits to 400 Mix:

8
E
g
%
H

Frequency Range E-Field (Volts/meter)
«135 to 400 Wiz 10

Above 30 WMz, the requiresent shall be met for boch horizontally and vertically polarised waves;
circular polarized waves ate aleo acceptable. The radieted susceptibilicy lisit shall be wac by
utiliziag the procedures of RSO of WIL~STD-462 or an approved ENI test plen.

101


http://www.everyspec.com

=01

Downloaded from hitp/www.everyspec.com

TABLE 10-l. GROUPINGS OF CLASS C3 EQUIPMENTS

GROWP T

GROUP IX

GROUP "IXX

Portable electric tools, bdoth doudle imsulated
and metal case, such as sabre saws, drills,
impact wrenches, rivet guns, sut drivers and

so forth.

RBepair and maintesasce shop equippent

Facilities equipmeat {nstalled in duildings
or at sites such as air conditionsrs, gemerators,

elavators, exhaust fans

Reperforators
Projectors and flash uafits
Heatery (all types)

Lithographic and photoprocessing equipment

Battery chargers

FYixed garrison type kitchen and coamissary

equipments
Office equipasnt
Veading machines

Lacndry aod dry cleaniang equipsents

Machine and semi-portable tools,
such as lathes, riog grioders,
welders, stamping presses and
8o forth.

Arc welders

Eogine generators used for
construction or shop support

Inherently interferecce-free
items, such as;

Ammeter

Antencas, passive

Coatroller, motor mamual
(except those using electronic
compouents)

Cubicle, power

Distributicn Networks, passive
Incandescent Lighting Fixture
Main Lipe Switch

Motor, induction

Pavel, welding

Regulator, passive element 1line
Starter, wotor, manusl
Switchboard, power

Transformer used below saturatioa
lavel

Voltmeter

219y-01S~" 1IN
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MIL-STD-461C

FIGURE 10-1

50 Xz to 2
uipment aod
>10
init end

.
from the
poiat
SOSBuA MR

LIMIT FOR UNOS
CONDUCTED EMISSIONS

FREQUENCY (MHz)

0.1

FIGURE 10-1. LIMIT FOR UMOS CONDUCTED EMISSIONS
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