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BeBepeHune

MpMEMHUKM, Ucnofb3yeMble A1 TECTUPOBAHUS HA COOTBETCTBME HOPMATUBHbBIM TPEGOBaHUSM

Mo 3/IeKTPOMarHuTHon coemectumocTtu (IMC), gonxkHbl 06n1aaaTte onpeaeneHHbIMU GYHKUUAMMU U
XapaKTepucTMKaMu, 4Tobbl yAoBNEeTBOPSTbL TpeO6oBaHMAM CTaHAapTOB. HanpuMep, NPUEMHUK UCNONb3YyEMbI
0N TECTUPOBAHWUS Ha COOTBETCTBME HOPMATUBHbLIM TpeboBaHnaM IMC B KOMMepUeCKUX Lensx, [OSIXKEH
yooBNeTBOpSTb TpeboBaHuaM ctaHgapTa CISPR16-1-1, a NpUEMHMK, MCMONb3yeMblI B TECTUPOBAHUS Ha
COOTBETCTBME HOPMATMBHbLIM TpeboBaHMAM IMC B BOEHHbIX LEefsiX, [O/KEH COOTBETCTBOBATb TPe6GOBaHUSAM
ctaHpapta MIL-STD-461.

B paHHbIX pekoMeHpauusax no NpUMeHeHN0 Mbl 06CYAMM, KaKUMKU CBOMCTBaMM [0XKeH 061anatb
U3MepUTESIbHbIA MPUEMHUK 3/1EKTPOMArHUTHbIX nomex (3MM), 4To6bl NONHOCTLI0 COOTBETCTBOBATL TPE6OBaHMAM
CTaHOAapToB, M NpMBeAeM 0630p HEKOTOPLIX CaMbIX NOJIE3HbIX CPEACTB BHYTPEHHEN AMArHOCTUKU, NO3BONAKLWMNX
6bICTPO 1 3DPEKTMBHO aHANN3NPOBATL U U3MEPSATb HEXKeNaTeslbHble CUTHasbl. Mbl TaKXKe pacCMOTPUM BaXKHble
CBOWCTBA, HE NpeaycMoTpeHHble TpeboBaHnsaMu ctangaptoB CISPR 16-1-1 unu MIL-STD-461, Ho KpaitHe
HeobxoAnMble oS NPOBEAEHUS U3MEPEHUN.

CooTtBeTtcTBMe TpeboBaHusam CISPR 16-1-1

CISPR (CUCMP) pacwundposbiBaeTcs Kak “MexKayHapoaHbli crieumanbHblil KOMATET Mo paguonomexam”.
Pab6oTta CUCIP HanpsiMyto cBA3aHa C KOHTPOJIbHO-U3MepUTesibHbIM 060pyA0BaHUEM U METOAAMU U3MEPEHUS
CTeneHW BO34ENCTBMSA NOMeX, onpeaesieHMeM npenesioB BO3AeNCcTBUS 1 TpeboBaHMM K MOMEX03aLUULLEHHOCTH,
a Take pa3paboTKon MeTo4oB NoMexo3alwuieHHbix naMepeHnin. CISPR 16-1-1 npeactaenser cobon
CTaHAAPTU3NPYIOLLMIA OOKYMEHT, ONUCHIBAOLWMIA TPEGOBAHUS K KOMMEPYECKUM M3MEPUTESTbHBIM NPUEMHUKAM
3MI, cooTBETCTBYIOLWMX CTAHAAPTY.

YT06bl Nyyle NOHATb, KakMe TpeboBaHUS K xapaKkTepuctukam npepbvssnaet ctaHaapT CISPR 16-1-1, HauHeM ¢
onpeneneHuns yetbipex 6a3osbix nosioc nponyckanua CISPR (200 Mu, 9 kM, 120 kMy, v 1 MIu). MepBsble Tpy Nonocsl
nponyckaHus (no yposHto -6 oB) cooTBeTcTByIOT MackaM, onpeaenérHbiM B CISPR, a nonoca nponyckanua 1 My
onpenensieTcs CBOeN MMNYNbCHOWM NONIOCOM NPONYCKaHMUs, Takxke HopMupoBaHHoi CISPR. MMeeTcsa naTb nosoc
yactot CISPR: A, B, C, D n E, koTopble pacnpepesieHbl B guana3oHe yactoT ot 9 kI go 18 IMu. Kaxgon nonoce
yacTtoT CISPR cooTBeTcTBYeT ofHa U3 YyeTbipex 6a3oBbix nonoc nponyckauus CISPR.

Tabnuua 1. Monockl yactoT CISPR 1 cooTBeTCTBYIOWME Ga3oBble nosiockl nponyckaHusa CISPR

Monoca yacror WHTepBan ponycTuMbIX 3HAYEHUN Monockl nponyckanuusa CISPR
A 01 9 po 150 kly, 200 Iy

B OT1 150 Kkly mo 30 MIy, 9 kly,

C Ot 30 po 300 Mly 120 kly

D Ot 300 Ml mo 1My, 120 kly,

E Ot 1m018T0Ty 1 Mly

CrangapToM CISPR 16-1-1 Takxe onpefnensitoTcs YeTbipe TUNA AETEKTOPOB: MMKOBbLIX 3HAYEHUN, KBAa3UMUKOBbIN,
cpedHux 3HavyeHun IMIM n cpegHeKBagpaTUYECKUX-cpegHUX 3HadeHun IMI. B npuéMHuke MoryT npuMeHsATbLCS
W Opyrve geTekTopbl, HANPUMep, CPeAHMX 3HAYEHMUM 1 OTPULLATESIBHOFO NMMKA, HO OHW He OnpeaensTCcs
ctaHpaptoM CISPR. Ecnn npnéMHMK MoxeT paboTaTb B peXXMMe aHaNn3aTopa CNeKTpa, B pacnopsiKeHum
nonb3oBaTeNs OKa3blBaeTcsa Aaxe 6onbluee YNCNO AETEKTOPOB.

M3 BCcex TMMNOB [eTEKTOPOB AEeTEKTOP NMKOBbLIX 3Ha4YeHU obecneymBaeT MakCMManbHO BbICTpOE BpeMs
CBUNUPOBaHUSA. [leTEKTOP NUKOBbLIX 3HAa4YEHMI 0ToOpaXkaeT MaKCMMaibHOe 3Ha4YeHNe KaXaoro CerMeHTa
rpaduka (sanemMeHTa paspeLleHuns no 4acTtoTte) 6e3 UCMOb30BaHUA KaKoro-nmMbo Tuna ycpeaHeHus. 3o
obecneynBaeT xopoLwne pesynbTaThl AN HENPEPbIBHbIX CUFHANOB, HO He AAET XopoLero oTobpaxeHus
cly4yanHoro wyma.
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CooTtBeTtcTBMe TpeboBaHusam CISPR 16-1-1
(npomon>keHue)

MeTtoawnka, pekomeHayemas CISPR, npeanonaraet cHa4Yana nposefeHue
M3MEPEHNS C UCMONb30BaHNEM AETEKTOPA NMUKOBbIX 3HAYeHUN. Ecnn oTknnkm
curHanos TecTupyemoro yctpoiictsa (TY) HMXKe npenena, UcnbiTaHWe NPoNAEHO.
Ecnn TY He npoxoauT ucnbiTaHue, N0fb30BaTeNb OOJIXKEH NPOBECTU NOBTOPHbIE
N3MEepPEeHNs C NCMOSIb30BaHNEM KBA3NMUKOBOr0O AeTEKTOPa Un AeTeKTopa
cpeaHeKBagpaTUYecKUX-cpeaHux 3HadyeHuin IMr.

KpOMe L0EeTEeKTOpPOoB M NMOJ10C NponyCKaHu4, I'IpVIéMHVIK TaKXXe O0J1XKeH
CO0TBETCTBOBATL CieayrLWunm TpeﬁOBaHVIFIMZ

— YCTaHOBJIEHHasi MOrPeLUHOCTb U3MEPEHUS YPOBHS:
— =2 pb, B gnanasoHe yactotoT 9 klu oo 1 My,
— +2,5p0b, B gnanasoHe yactotr> 11Ty po 18 1My

— BxoAHon nmnegaHc 50 OM; oTkNoHeHUs onpegensatotcs B Buae KCBH

— CNocoBHOCTb MPOXOAUTL TECT HA Ha 3aLUMLLEHHOCTL NPOAYKTA B Mose
WHTEHCUBHOCTbIO 3 BM

— COOTBETCTBME MUMMYJIbCHOM XapaKTepPUCTUKK TpeboBaHmsAM cTaHgapTta CISPR

— CooTBeTCTBME OpYyrum 0Cc0o0bIM Tpe6OBaHVIﬂM, KOTOpble KaCcakTca ypOBHeI;I
FAPMOHUK N UHTEPMOAYNTALNOHHbBIX NCKaXXeHumn

CooTtBeTcTBME TpeboBaHusam MIL-STD-461

B 10 BpeMsa Kak ons TecTUpoBaHus Ha cooTBeTcTBMe TpeboBaHusm no IMC B
KOMMEPYECKNX Lensax HeobxoamMo, 4Tobbl NPUEMHUK ya0BNeTBOPA TpeboBaHUSM
ctaHpapta CISPR 16-1-1, ons TecTpoBaHUs Ha cooTBeTCTBME TpeboBaHUsaM no IMC
B BOEHHbIX LEeNiaX NPUEMHUK OONXKEH YO0BNETBOPSATL TpeboBaHMAM CTaHAApTa
MIL-STD-461. OH pa3paboTaH MuHUCTepcTBOM 060poHbI (CLLIA) M comepkuT onvcaHue
TOro, Kak TeCTMpPoOBaTb 060pyAOBaHNE HA cooTBETCTBUE TpeboBaHMSM no IMI n
nomexoycTtonuymBocTb. Pazgen 4.3.10 ctanpgapta MIL-STD-461 4.3.10 onpepensiet
TpeboBaHUA K U3MepuTebHOMY NpuéMHuKy IMr1. MNepBoe TpeboBaHMe cocTOUT

B TOM, YTO OH [LOJIXKEH UMeTb HeobXoAMMble MosIoCkl NPonycKaHus. TpebyeMbie
nosockl NPOMNYCKaHWs 3aBUCAT OT AManasoHa 4acToT, Kak cnegyeT U3 Tabnuubl 2.

Tabnuua 2. Monocwbl YactoT MIL-STD-461 1 cooTBETCTBYHOLLME NOSOCHI MPONYCKaHUS

Monoca yactot Monockl nponyckaHus (no ypoeHio - 6 ab),
onpepeniéHHble ctaHgapToM MIL-STD-461

0730 My po 1 kly, 10 My

Ot 1m0 10 kKM 100 Iy,

Ot 10 po 150 ky, 1 kly,

0T 150 KklMy mo 30 MIy, 10 kly

OT30 MMy po 1My 100 kIy,

Bbiwe 1 My, 1 MIy,

Bo-BTOpbIX, NPUEMHUK [0NXKEH 061a0aTb AOCTAaTOYHOM YYBCTBUTENIbHOCTbHO.

Onsa TouHOro naMepeHns NOMex HU3KOro YPOBHS, CPEAHUN yPOBEHb COBCTBEHHbIX
wymos (DANL) npubopa gosixkeH 6biTb HUXKe, YeM npeden. Mcxoas us 6onbluoro
NMpaKTMYecKoro onbiTa, He06XxoAMMO MMeTb 3anac He MeHee 10 ob. B-TpeTbux,
NPUEMHMK OONXKEH UMETb AETEKTOP NMUKOBbLIX 3HAYEHUI. B oTnnume ot gpyrux
cTaHaaptos, MIL-STD-461 cunTtaeT npMeMnemMbiMU TONTbKO OaHHbIE U3MEPEHU,
Mosy4YeHHbIe C UCNOJIb30BaHMEM AETEKTOPA NUKOBbLIX 3HAaYEHUI. I3MepeHus ¢
NCMNONb30BaHMEM APYTrMX TUMOB [ETEKTOPOB HE A0MYCKAOTCS.

Kpome 3HAYeHUM NooChI nponycKaHud, 4yBCTBUTEJIbHOCTU U AeTeKTopa NUKOBbIX
3HayeHun I'IpVIéMHVIK AO0JIXKEeH TaKxXe yaoB/eTBopATb cnegyrouwmnm Tpe6OBaHMﬂM:

— 3HauyeHus BpeMeHu BblaepxKku (onpegeneHo B MIL-STD-461)
— MOrpelHoCcTb U3MepeHuns ypoBHs: + 2 b

— MOrpelwHoCTb N3MEPEHNA YaCTOThbI: £ 2%
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Ba)kHble cBOMCTBA, HE NPpenyCcMOTpPeHHble TpeboBaHUAMU
ctaHgapTtoB CISPR 16-1-1 unun MIL-STD-461

[ononHuTenbHble CBOWCTBA N3MepPUTENbHOIro NpuéMHmnka MM, kotopble
YNpPOLLAT NPOLECC U3MEPEHUN U AeNnatT ux bonee apPeKTUBHLIMU, HO HE
npeaycMoTpeHbl TpeboBaHusaMu ctaHaaptoB CISPR 16-1-1 unu MIL-STD-461,
BKJ/1KOYAIOT: OFPaHUYUTENbHbBIE IMHUU, MHAMKALMIO NPOXOXAEHNS/HENPOXOXKAEHNS
TecTa Ha COOTBETCTBME OrPaHMUYUTENBHOM IMHUU, KOPPEKTUPYIoLLMe
Ko3pPuuMeHTbl (a8 npeobpasosaTenen), CIUCKN CUTHANOB ¢ GyHKLUMNEN
COPTUPOBKM, CKaHWPOBAHME BO BPEMEHHOW 061aCTV U MHOroe fipyroe.

OrpaHI/ILIVITEJ'IbeIe NNHUN

Bo-nepBbix, pacCMOTPUM OrpaHMumnTENbHbIE NUHUW. [1pK BbIbOpE U3MEPUTESNIBHOIO
npuémMHuka IMM nonb3oBaTeNlb MOXKET NOXeNaTb PaCCMOTPETL Clieaytolune
BOMPOCHI:

— WMetoTcs nu B I'IpVIéMHVIKe orpaHnyunTesibHble TIMHUWN, HeobxoauMble
nonb3oBaTento onsa TECTMpOBaHVIFI?

— MoxHo nun ,D,OGaBJ'IFlTb K an/IéMHI/IKy HOBbl€ OrpaHU4YunUTENbHbIE NHUKN? MoXHO
NN pefaKTupoBaTtb CywecTBylOWwmMe orpaHn4YnTesibHble JINHUKN?

— Jlerko nu npeHTMduUUMPOBaATL CUTHAS, KOTOPbIN He NPOLLEN UCMbITaHNE Ha
COOTBETCTBUE OrPaHNUNTENIbHON TUHUN?

— MoryT N1 ogHOBpeMeHHO oTobpaXkaTbCcsa Ha aKkpaHe Bonee ogHoOM
OrpaHNYNTENbHON NTNHUNT?

N3MmeputenbHbii npuémHuk IMIM MXE komnaHum Keysight Technologies, Inc.
obecneymBaeT BCe 3TU BO3MOXHOCTU W BKJTHOYAET BCTPOEHHYI0 BMBINOTEKY LUIMPOKO
NPUMEHSAEMbIX OrPaHNYUTENbHbBIX JIMHUA.

PucyHok 1. Penaktop orpaHMumnTenbHbIX MMHUI npuémMHnka MXE.
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KoppekTupyouwme KoaddnumneHThbl

KoppekTupyuwme koadPULneHTsl 04eHb BaXKHbl NPY NPOBeAEeHNN TOUYHbIX
n3MepeHun. NMpeobpasoBaTenu, TakMe Kak aHTEHHbI, Lenu ctabunmsaumm
nMmnegaHca nuHum (LISN), TokoBble NPoBHMKN, TOKOU3MEPUTESIbHbIE KIeLLn,
Kabenu n ycunuTenm UMerT YHUKasbHble YaCTOTHO-3aBUCUMbIE KOPPEKTUPYHOLLME
K03bdUUMEHTBI, KOTOpblE 06LIYHO NPEAOCTaBNATCS 3aBOAOM-U3FOTOBUTENEM

WY OpraHu3auunen, NpeaocTaBAsIoWen ycayrm no Kannbpoeke. 3tm
KoppeKTupyLwme KoaddnumneHTbl 40O6aBASIOTCA UM BbIYUTAIOTCS U3 MNOJTyYEHHbIX
3HaYeHUN aMNANUTYAbI, YTOObI CKOMMEHCUPOBATbL YCUJIEHUE UK NOTEepU
npeobpasoBaTtens un obecneynTb 0ToOOpaXKeHMe NPUEMHNKOM OENCTBUTESNIbHOMN
aMNANTYAbl HAMNPS)XEHHOCTM Mo NoMexu Ha npeobpasosaTtene. HekoTopble
NPUEMHUKM, Takne Kak MXE, MeloT BCTPOEHHYI0 6MBINOTEKY KOPPEKTUPYHOLLNX
K03$PULMNEHTOB, KOTOPYH MOXHO JIErKO BbI3BaTb M NOJTYYUTb AaHHble ANS LWNPOKO
npuMeHsieMbix Nnpeobpa3oBatenen. Bo MHOrmMx cnyyasx nosnb3oBaTesib LOJIXKEH CaM
onpenenaTb KOPPEKTUPYHOLNI KO3adIUUMEHT Ansa cBoero npeobpasoBartens.
Moatomy MXE nMeeT pefakTop A5 yCTAaHOBKM KOPPEKTUPYHOLLNX KO3DDULNEHTOB
npeo6pasoBaTenen UM CO34aHUS HOBbIX.

Cnucku curHanos

MouyeMy BaXKHO Hanun4me cnucka curHanos? B cnucke cMrHanoB COXpaHaTCA
pe3ynbTaTbl CKAHUPOBAHMUS U U3MEPEHUI OTAENbHbIX CUrHanoB. [pUEMHMK
MXE no3Bonsiet coxpaHutb B cnucke 2000 curHanos. 3t1a MHGopMaLumsa MoxeT
MCMNOJIb30BaTbCS TEXHUKAMU U UHXXEeHepaMu Anst uAeHTMGUKaLnmM CUrHanos,
He NpoLeALWwnx TeCTUPOBaHNE, a TaKXKe aHaNnn3a AaHHbIX C Liefblo YCTPaHEHUs
HEWUCNpaBHOCTEN.

S5 TRC FREQ QPD AMPL EAVG AMPL PEAK AMPL QPDLLY & EAVGLL1 A PERKLLIA A

(1 |m[1 [181.03 MHz 58.379 dBuV 58.208 dBuV [58.461 dBUV
2 |m

MSG [@ STATUS

PucyHok 2. Cnucok curHanos npuémMHuk MXE.

CpencTBa, NoMorawLMe HaCTPOUTLCSA Ha MaKCUMaJIbHYHO
aMnNAnTyay curHana

Mpexpe YeM NPOBOAUTL OKOHYATENbHbIE U3MEPEHUS], OYEHb BaXKHO, YTOObI
YacTOTbl 3TUX U3MEPEHUI BbINIM HACTPOEHbI TaK, YTOBbI 3aXBaTUTb MAaKCMMAaJIbHYH
aMnauTyay curHana. MNogo3putenbHble YacToTbl U aMMIUTYAbI, ONPeaeNEHHbIe

BO BpeMs NpeABapuTesIbHOro CKaHMPOBaHUs, He Bceraa obecrneymBaloT 3axear
MaKCUMasnbHOro YPOBHS NOMEXM Mo C/ieAyoLWwmM NpuYnHam:

— WU3MEHEeHUe n3ny4yeHnsa Bo BpeMEeHU: NTPpUMepPOoM MOXKET CJTY>KUTb YaCTOTHO-
MOA4YyNnnUpPOBaHHOE n3ny4vyeHue;

— YMCNO U3MEPEHUN HA NMONOCY NPONYCKaHWUS, BbIBpaHHOe NoNb30BaTeNEM:
M3MepeHuUs npu TecTMpoBaHun Ha IMC 06bIYHO NPOBOASATCS C UCMONb30BAHUEM
0T 2 0o 4 ToYeK u3MepeHus A9 3a4aHHON LMPUHbBI NOJIOCHI MPONYCKaHMUs.
B0o3MO0XHO, 4TO YacToTa NOMexu He ByaeT coBNafaTb C KOHKPETHOM TOYKOM
n3MepeHus.
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CpencTBa, NOMOratLMe HaCTPOUTLCA HA MAaKCUMAIbHYHO
amnauTyay curHana (nponosixkeHue)

B03M0XXHOCTb HACTPOWMKM NOA03PMTENIbHON YacTOThbl Ha MMKOBOE 3HayeHue
nomMexu nepen NpoBefeHMNEM 3aKJIOUNTENIbHOTO M3MePeHUs No3BosiseT
Nnosb30BaTesNio U3MepUTb MaKCUMabHyo aMnnuTyny. MiMetoTcsa Tpy dyHKUUK
NPUEMHUKA, KOTOPbIE MO3BOJISIOT NPOBOANTL TAKYH0 NOACTPOMKY 4acTOTbI:

— HacTpoiika ueHTpanbHOM YacToThl M3MepuTensa: 3Ta 6a3oBas GyHKUNS
MCMNosnb3yeTcs ANA HAaCTPOMKM LLeHTPaibHOM YacTOThbl HA MUKOBOE 3HaYeHune
015 CTabUNbHbIX CUTHAMOB, HO OHA HEe MOXKET UCMOoJ/Ib30BaTbCA AN HACTPOMKM
Ha NUKOBOE 3Ha4YeHue AN MOAY/IMPOBAHHbIX CUTHAMOB, U CNEKTP CUrHana
HepoCTyNeH Ansd NpocMoTpa.

— CBsizaHHble 0TOGpaXKeHUsi U3MepuTeNneln U aHann3a CNeKkTpa: CBA3biBas
4acToTy N3MepUTENen ¢ LeHTPasibHOWM YacTOTOM aHann3aTopa CNeKkTpa,
nosib30BaTeslb MOXET JIErKo NEPEKJIYATLCA MEXAY 0TOBpaXKeHUAMM CUrHana.
Mpun oTo6parkeHWM aHanM3a creKTpa Nosib30BaTeNIM MOMYT UCMOSIb30BaTb BCE
BO3MOXHOCTM aHanM3aTopa CNeKTpa Afs onpeneneHns napaMeTpoB UsfyyeHus
M 4acTOTbl MaKCUMyMa U3JTyYeHUs], HO He MOTyT OA4HOBPEMEHHO NPOCMaTpPUBaTh
0TOOpaXKeHns n uaMeputenen, u cnektpa curHana. Npuémunk N9038A MXE
nmeeT onumio obuiein ueHTpanbHomn yactoTel (Global Center Frequency),
KOTOpas CBSI3bIBAET LLeHTPasibHY0 YacToTy A4S BCeX pexxuMoB paboTbl npubopa,
obecneuynBas yaobHbIV Nepexon Mexay U3MepuTensiM1 1 aHanM30M CrekTpa.

— KoM6uHMpoBaHHoe oTobparkeHne U3MepuTesien 1 CreKTpa: HeKOTopble MPUEMHUKMK
No3BOSISIOT OAHOBPEMEHHO NPOCMATPUBATL U U3MEPUTENU, U OFPAHNYEHHOE
oTobpaxkeHue cnekTpa. OrpaHMyeHHoe oTobOpaXkeHne CNeKTpa - 3To 00bIYHO
pe3ynbTat 6bicTporo npeobpasosaHua Pypbe (BMP) curHana npoMexkyToUHoOM
yacrtoTbl (MY) npuéMHmka. Ero MoXXHO NpocMaTpmBaTh, UCMOMb3Ysi OAUH AETEKTOP B
npegenax AOBONbHO Y3KoW nosnockl 0630pa (06biuHo < 10MIL) 1 Npu orpaHUYeHHOM
Bbl6ope 3HaYeHM nonockl NnponyckaHusa. MXE nmeet dyHKUMIO MOHUTOPA
cnektpa (Monitor Spectrum), koTopas nossonsert HabsOAaTh 0TOBPaXKEHUSA KaK
M3MepuTesien, Tak U CNEKTPA B NPOLECCE UX aKTUBHOIo 0OHOBMIEHUS.

CkaHupoBaHWe BO BpeMeHHOoM obnactu

CKaHMpoBaHWe BO BpeMEHHOW 061acTu ABNAETCS [ONOSHUTENbHBIM METOA0M
c6opa nHdpopmaLmm nepes NpoBeAeHNEM OKOHYATENbHbIX M3MepeHUuit. B otnnume
OT TPAAMUMOHHOIO CKaHMPOBaHMSA Mo YacToTe (Koraa reTepoaunH NpMEMHMUKA
nepecTpavBaeTcs UM CTYNeH4YaTo U3MEHSAETCS C HeBONbLINMY NPUPALLEHUSMU

B NpeAesiax 3a4aHHOro AManasoHa 4acToT), NPU CKaHWMPOBAHMM BO BPEMEHHOM
obnactn ansa c6opa nHdopmaumm 06 aMnauTyae ¢ 60bWNMU NPUPALLEHUAMN
4acToThl ucnonb3yeTtcs 6bicTpoe npeobpasoBaHue Pypbe ¢ 6oMbLIMM
nepekpoiTUeM. MNpenMyLLecTBO ANA N0b30BaTENS 3aK/04YaeTCs B TOM, YTO BpeMms
c6opa faHHbIX COKPALLAeTcs Npu Ncrnosb3oBaHUKM 6onee NPOLOIKUTENbHbIX
BpeMéH Bbiaepkku. CtaHaaptel CISPR TpebytoT, 4ToObI 3HaYeHWUS BpEMEHU
BbIAEPXKKM NPU U3MepPeHUU Bbln 06paTHO NPONOPLMOHANbHBI HacToTe
NOBTOPEHUS NU3MePSEMOro U3nydeHuns (HanpuMmep, eCNn UMNYSIbCHas NoMexa
MMeeT yacToTy noeTopeHusa 100 [, nonb3oBaTenb AOMKEH NPU U3MEPEHUN
Mcnosib30BaTh BpeMs Bbiaepxku 10 MunnncekyHa). YactoTHoe ckaHupoBaHue
TpebyeT, 4TO6bI NONb30BaTENb BblAEpPXMBan TpebyeMoe BpeMs B KaXKaomn
M3MepseMon nosioce NPonycKaHMsa no ypoBHIo MMHyc 6 Ab (o6biuHo, 370 200

My, 9 kMy nnn 120 klu, Kak onpegeneHo ctaHaapTom CISPR). CkaHupoBaHue BO
BpeMeHHoW 06/1acTy No3BONSET NOSIb30BATESI0 BbAEPKMBATL TpEByEMoe BpeMs
TOJIbKO OAMH pa3 Ha Kaxkayt nosnocy YactoT bMN®P, koTopas obbIYHO cocTaBnseT
o1 5 go 20 Mlu. XoTsi BpeMs, CIKOHOMJIEHHOE NPUY UCMONIb30BAHUN CKAaHUPOBAHUS
BO BpeMeHHOM 0611acT MeHseTCcsl B 3aBUCUMOCTM OT TpebyeMon MeToanKHN
N3MEPEHWUN, IKOHOMMUSA MOXKET BbITb 3HAYNTENBHON.

@DYHKLMA BblYUCIIEHUA pacnpeneneHnst BeposaTHoCTen
amnnutyasl (APD)

DyHKUMA BBIYUCSIEHUS pacnpenenieHns BeposTHocTen amnanTyasl (APD) -
M3MepeHne BEpOATHOCTEN 3HAUYEHWUI aMNAINTYAbl CUrHaNa B 3aBUCMMOCTH OT
BpeMeHM Ha paHHon Yactote. PyHkuma APD - 3To gononHuTenbHas GyHKLMA
N3MepeHUsi, KOTopasi HAXOAMTCA HAa PACCMOTPEHMM 4SS BKIKYEHUS B CTaHAAPT
CISPR 11 ¢ uenbto M3MepeHus NnoMex Ha YactoTax Bbiwe 1 Mu,.
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BcTpoeHHble cpeacTBa AMAarHoCTUKM

Ecnu nocne npoBeneHna naMepeHuit BbISCHAETCS, YTO CUTHasIbl HE MPOXoAAT
MCNbITaHME Ha COOTBETCTBME OrPaHUYUTENbHON IMHUW, He06X04MMO
JIOKaNM30BaTb U YCTPAHWUTb MCTOYHWUKM NPOBIEMHbIX CUrHaNoB. MprueMHMK
N9038A MXE nMeeT BCTPOEHHbIe AMarHOCTUYECKUE CPeACTBA, KOTOpble
3HaunTeNnbHO obieryatoT 3Ty paboTy.

AHanunsaTop cnekTpa

OQHUM 13 Hanbosee MOLLHbLIX U3 UMELLMNXCSA CPeACTB ANArHOCTUKM ABNAETCS
BCTPOEHHLIN aHanunsaTop cnekTpa. Co BCTPOEHHbIM aHaIM3aTopoM CNeKTpa
npepoctaBnsercs GyHKUMSA 06LLeN LeHTPanbHOM Y4acToThbl, HA6OP OAHOKNABULHbBIX
M3MepeHN MOLWHOCTUN U MHOTOE Apyroe.

Ecnu BknoyeHa dyHKUUS 06LLEN LEeHTPaNbHOWM YacToThl, LEeHTPasibHble YacToThI
n3MepuTenbHOro NnpuémMHuka MM n aHanusartopa cnekTpa CTaHOBSATCS
OAVMHAKOBLIMU. 3TO MOJIE3HO, KOrAa CUrHaN 06HapYXKMBAETCSH MPUEMHUKOM U
TpebyeT pAanbHenLWwero nccaeaoBaHUs ¢ NOMOLLbI0 aHann3aTopa cnekTpa. MNocne
NepeKkoYeHUs U3 pexxMMa NPMEMHUKA B PEXMM aHaNM3aTopa CneKkTpa MoXHO
yBENMYUTbL MacwTab n3o6parkeHns MHTEPECYIOLWEro CUrHana, cyxas nonocy
0630pa. Mocne yBenuueHus Macwtaba MOXHO NOACTPOUTb LEHTPAIbHYIO YacToTy
Ha 4acToTy cMrHana. 3aTeM, BHOBb MEPEKIIIOUYNBLUNCH B PEXUM NPUEMHUKA,
MOXXHO 3aMEeHUTb MPEXHIOK LeHTPasbHY0 4acToTy Ha HoBylo. Ha nocnenHeM
3Tane NPoM3BOAATCS OKOHYATESIbHbIE U3MEPEHUSI C NOMOLL b0 feTeKkTopoB IMIT.

PucyHok 3. Monyunte 6onee rny6okoe NpeAcTaB/IEHNE O CUrHAse, NepeKsTiyYasch MeXay pexxmMamu
aHanM3aTopa CrekTpa v U3MepuTeNbHOro NpUéMHKa IMIM npu coxpaHeHUM LeHTPanbHOM YacToTbl.

B pekvMe aHanusaTopa cnekTpa Take AOCTYMNHbl OAHOKI3BULLHbIE U3MEPEHMS
MOLLHOCTU, NO3BOJIAKOLME OYEHb BLICTPO BbINONHSATL 06bIYHbIE U3MEPEHUS
BY-c1rHanoe ¢ MUHUMYMOM HaCTPOEK MOCPEACTBOM HaXaTus knasuwu. OHu
BKJ/1I04AIOT M3MEpPeHMe MOLHOCTU B KaHase, 3aHMMaeMou Nosiockl 4acToT,
rapMOHWK U MHOrOe Apyroe.

[Opyroe nsmepeHue, 4OCTYNHOE C HEKOTOPbIMU U3MEPUTENbHBIMU NPUEMHUKAMU
3MIM v aHanu3aTopaMmn CNEKTPa, 3TO aHaNN3 CNEeKTPa B PEXKMME PeasnbHoro
BpemeHu (RTSA). RTSA otinyaercs ot 06bI4HbIX U3MEPEHUIA CO CBMMUPOBAHNEM
4acToThbl TEM, YTO FeTEePOAMH NOCTOSHHO HAaCTPOEH Ha TpebyeMyto LeHTPanbHYo
yacToTy, a nonoca o63opa Npy U3MepeHUn OrpaHNYNBaAETCS MIHOBEHHOW Noocon
aHanu3sa, nopaepxusaemon ALUMM B TpakTe MNY. B 3ToM cnyyae Bpems npoctos
Mexay c6opaMu faHHbIX OTCYTCTBYET, M NPOLLECC SIBNSIETCS HENPEPbIBHbIM. [o3ToMy
obpabaTbiBaloTCs BCe COOpaHHbIe AaHHble. 3TO MOXKET 0Ka3aTbCsl O4eHb MOSe3HbIM
ONS NOMCKa HEeMCNpPaBHOCTEN NpY NPOBEAEHUN NpeaKBanndUKaLMOHHbIX
M3MEepPeHni, Ho He TpebyeTcs AN NPOBEAEHUS U3MEPEHUI Ha COOTBETCTBUE
TpeboBaHusM cTaHgapToB. [1pu npoBeaeHMU NpeaKBanMdUKaLMOHHbIX MU3MEPEHU
RTSA noneseH Ana peweHns BecbMa cneundmnyecknx 3agad gMarHocTukm (Takmx
KaK 3axBaT ObICTPbIX MepeMe’KatoLmMXcsa CUrHanoB), Ho 06bluHO He TpebyeTcs Ans
pelweHus 6onbluMHcTBa Npobnem ¢ IMI (HanpuMep, NpobaeM aKpaHUPOBaHUS,
nepeKkpPECTHbIX MOMEX, BbICOKUX YPOBHEN CUTHAMO0B U Tak aanee).
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JleHToYHas ounarpamMmma

MHorue Tectbl Ha AMC TpebytoT, 4ToGbI NoNb30BaTe b nosopaymsan (06biYHO C
MCNosib30BaHMEM NOBOPOTHOMO cTos1a) TY 40 HAaX0XAEHMSA TOYKM MaKCMMabHOMo
N3Y4YEeHUS U U3MEPSN 3HaYeHUe B 3TON TOYKe AN CPAaBHEHUS C NPenesioMm.
Mpennonaras, 4To NOBOPOTHbIN CTON BpawaeT TY co ckopocTbto 1 06/MuUH,

15 cekyHaaM cooTBeTcTBYeT noBopoT Ha 90°, a 30 cekyHaaM - noBopoT Ha 180°.

360°
MUHYTa

1 060pOT B MUHYTY = — 90°3a 15 cekyHna

Kak nonb3oBaTesnto 6bICTPO HANTK TOUYKY MaKCUMaNbHOro n3nyyeHuns? Miamepetue,
oTobpa)kaemoe B BUAE NEHTOYHOW AMarpaMMbl, N03BOSET OAHOBPEMEHHO
ncnonb3oBaTb 3 getektopa IMI 1 nonyyatb rpaduk N3MepeHns B 3aBUCUMOCTH
0T BpeMeHu. BusyansHo o6cneays rpaduk, nonb3oBaTesib MOXKET 6bICTPO HAaUTKH
yros, Npu KOTOPOM U3nydYeHue 6biJI0 MaKCUMasbHbIM, U U3MEPUTL €ro.

PucyHok 4. OTo6pa)keHune namepeHus npuéMHuka MXE B Buae neHTo4HOM AnarpamMmeil.

JleHTOYHaa guarpamMmma Takxe o4YeHb Nosie3Ha Npu U3MEePeHUsaX B COOTBETCTBUMU

¢ MeTogmnkon nsmepenusa CISPR 16. [lna noMex, KOTopble He SBASATCA
cTabunbHbiMK, CISPR 16 ycTaHaBnMBaeT, YTO OTCHETHI NPUEMHUKA OOJIXKHbI
HabnoaaTbCs MUHUMYM B TedeHue 15 cekyHA ANs KaXKA0ro MU3MepeHus, a

3aTeM [0MXKeH ObiTb 3aperncTpMpoBaH MakCUMasbHbIN OTCYET. Ecnn nanyyeHue
n3MeHsietcs 6onee yeM Ha 2 ob 3a 15 cekyHa, cnepyeT HabnopaTh ero B Te4eHne
6onee oANTENbHOrO Nepnoaa BpeMeHu. B aToM cnyyae neHTo4YHas gMarpaMma
DAET 6onbLIOe NPENMYLLLECTBO, MOCKOJIbKY OHa CTPOUT rpadpuKk 3aBUCMMOCTU
N3JTy4eHMs OT BPEMEHMU, @ TaKXKe 3aXBaTblBaeT MAaKCUMasbHbIN OTCYET C MOMOLLbIO
oTOOparkeHns OaHHbIX U3MepUTeNs.

N3MepeHns B pexKuMMe JIEHTOYHOWM AMarpaMMbl 04eHb HAaNOMUHAKT U3MepeHUs
¢ ucnonb3oBaHuem ocumnnorpada. OHM NO3BONSIOT 3aNUCbIBATL U 0TOGPaxaTb
[OaHHble B TeYeHWe Nepuofa BpeMeHu A0 2 4acos.
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CnekTporpaMma

EwWé ogHUM nosie3HbIM CPeACcTBOM ANArHOCTUKM ABJIAETCA CNEeKTPOrpaMma.

C NnoMoLLblo CNEKTPOrpaMMbl MOXKHO JIEFKO Pacno3HaBaTb HeNpepbIBHbIE U
nepeMexalolmecs CMrHanbl, U3Mepssa NepuogMUYHOCTb NepeMeskaroLmxcs
curHanoB. YacToTa v BpeMsi Mexay CMrHanaMu MoryT AaTb LeHHYo nHdopmaumio
0 TOM, e BO3HMK 3TOT curHasn. Boopykuswmncb aTon nHbopMaLmen, MOXKHO 3aTeM
MCNOJIb30BaTb NPOOHUKM BSIMKHEro Nons, YTo6bl TOYHO ONPeaeNnTb UCTOYHUK
nomex.

PucyHok 5. OTo6paxeHune cnekTporpaMMbl Ha aKpaHe npuéMHuka MXE.

Co3paHue OTYETOB

Mocne Toro, Kak aMuccus nomex ot TY n3MepeHa, cKopee Bcero, noTpebyercs
COCTaBWTb OTYET. ITOT OTHET, BO3MOXHO, HE06X0AMMO ByAeT OTNPaBuUTbL rpynne
pa3paboTymKoB, 4TOBbI MOMOYb eV YCTPAHUTL NPOGIEMY C MOMEXaMu, U 3aKa3uUKy,
ecnv Bbl ucnonb3yeTe ucnbiTateNibHoe 060pyaoBaHme ofis ucnbitaHui Ha AMC B
KOMMEPYECKUX Liensx.

N3mepuTtenbHbin npuéMHmk IMIM N9038A MXE MoxkeT co3paBaTth OTYETHI,
AeTanvaupyoLLe pe3ynbTaTbl TECTOB. OTYET MOXXHO HAaCTPOUTDL TaK, YTOBbI OH
BKJ1t04as BblOesIeHHbIe MYHKTbI, TaKUE KaK AaHHble rpaduka, CNMCOK CUTHanNoB,
OrpaHNYUTENbHbIE IMHUWN, KOPPEKTUPYIOLWUIA KO3DDULMEHT U 3KPaHHOE
13006parkeHne Hapsaay ¢ AaHHbIMU, COOepKaLLMMUCS B 3arofioBKe.

PucyHok 6. l'eHepaTop oT4éTOB NpuéMHuka MXE.
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3aKkJiloyeHune

MH>XeHepaM, BbINONHSOLWMM U3MepeHus B npouecce cepTudukaumm Ha
cooTBeTcTBME TpeboBaHUsAM no IMC, TpebyeTcs MCNONb30BaTh U3MEPUTESIbHBIE
NPUEMHUKM, OTBEYatoLMe Tpe60BaHUSAM COOTBETCTBYHOLLEr0 U3MEPUTENTBHOMO
CTaHpapTa.

Kpome o0CcHOBHbIX TpeboBaHUIN, UMEEeTCS TaKXKe PAf CYLEeCTBEHHbIX CBOMCTB,
TaKMX KaK OrpaHUYnUTENIbHbIE IMHUK, 3anacbl N0 AOMYCKaM, KOppPeKTUpyoLwme
KO3pOUUNEHTBI U CMUCKM CUIHANOB, KOTOpble ONpeaensatoT yaobCcTBO NpUMEHEHUs
NpPUEMHUKA. BonbLuyo NoNb3y NPUHOCAT CPEACTBA AMArHOCTUKU, TaKMe Kak
BCTPOEHHbIN aHaNN3aTop CNeKTPa, IEHTOYHAas AuarpaMma u crekTporpamma,
KOTOpble NOMOralT MAEHTUOULMPOBATD M JIOKaNM30BaTb NPO6GIeMbl C NOMeXaMMu.

CooTBeTcTBYHOLWAsA NuTEpaTypa

MXE X-Series EMI Receiver N9038A, Brochure
(N9038A UsmeputensHbit npuémHuk MXE cepum X. Bpowwopa),
HoMmep ny6nunkaumn 5990-7422EN

N9038A MXE EMI Receiver 20 Hz to 8.4 and 26.5 GHz, Data Sheet
(N9038A Usmeputenbbiv npuémunk MXE cepum X. TexHudeckue faHHble),
Homep nybankaumn 5990-7421EN

Making EMI Compliance Measurements, Application Note, Data Sheet

(MposeneHne nsmepernii IMI Ha cooTBeTCTBMUE TPEGOBAHMAM CTaHAAPTOB.
PexomeHgaumn no npumeHeHuio), Homep nybamkaumm 5990-7420EN

Web-pecypchi

www.keysight.comfind/mxe
www.keysight.com/Afind/emi
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