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1. MpnmeHeHuMe

LLINPOKOMONOCHBI MOHWUTOPUHIOBbLIN NpueMHUK R&S®EB500 npeaHasHaueH ANS BbINOMHEHUS
MOCTOSIHHO  pacTywmux TpeboBaHun MexayHapogHoro coto3a  anektpoceasn  (MCJ)
CTauMoHapHbIM N MOBUMbHBIM KOMMMEeKcaM PagvOMOHUTOPUHIa M paguopassedku. NMpueMHuk
OTNIMYHO MOAXOAUT ANnsa peweHus nodobHbiXx 3agad Gnarogaps  LWMPOKMM  BO3MOXHOCTSAM
HenocpeACTBEHHOrO M yaaneHHOro ynpaBreHUs, BbICOKOM CKOPOCTU CKaHUPOBAHWUSA CriekTpa u
addpekTMBHOMY cOOpPY MHpOPMALMM C LUMPOKOKM NONIOCON AEMOAYNSILMMA CUTHASIOB.

Bblgatowmeca cnocobHocTU R&S®EB500 HanpasfeHbl Ha pelweHne 3aay MOHUTOPUHra
N3ny4eHui, noucka NoMex K nokanusaumm HeneranbHbIX NepegaTynkoB B Anana3oHe paboymx
yacToT. [MpMeMHMK MMeeT KOMMAKTHLIM pasMmep M obnagaet HU3KUM MOTPebneHmemM MOLLHOCTH.
R&SPEB500 siBnsieTcs naeanbHbIM peLeHnemM Afs CUCTEM, OrpaHuMYeHHbIX B o6beme, HO
NMeLLNX BbICOKME TpeboBaHus K pagnonpuemMHomy ycTponctsy. COBMECTHO C AOMNOMHUTENbHBIM
BHeLLHUM nporpaMMHbIM o6ecnedernem (MO) (Hanpumep R&S®GX430) npveMHUK npeacTaBnseT
coboM KOMMAKTHYI0 CUCTEMY PaOMOKOHTPOIS U aHanM3a CUrHarnoB B guanas3oHe 4acToT BelaHus
1 nepegayn gaHHblx 9 kl'y — 6 My,

R&S®EB500 npeaHasHadeH Ans paboTbl ¢ NOOLIMKM TUNAaMKM BCEHaNpPaBNeHHbIX U HanpaBneHHbIX
aHTeHH. [Ana wun3bexaHus neperpysok NpueMHUK OOOpyAOBaH BbICOKOKAYECTBEHHbIM TPaKTOM
npecenekumn, obecnevyMBalWMM  LWAPOKMA  ANMHAMUYECKMA  OManas3oH, CBOOOAHbIA  OT
WHTEPMOAYNALMOHHBIX UCKaXXEHWUA, UMEET 3aLuuTy OT neperpysok

KomMmnakTHble pasmepbl U HU3KOe MNOTpebrneHne MOLIHOCTM MO3BOMSAT pasMellaTb CUCTEMbI
MOHUTOpPMHra Ha 6ase R&S®EB500 Ha pPas3nuyHbIX TUMAax HOCUTENS, KaK aBTOMOOWIbHLIX, TakK U
aBMAUMOHHbLIX. WMOoeanbHO nogxoouMT AnNs  OCHAWEHUs1 CTauMOHapHbIX  HeobCny)XMBaeMbIX
KomnnekcoB Gnarogaps BO3MOXHOCTWU YAanNeHHOro ynpasneHus ¢ nomouwbto O n3 komnnekra
MOCTaBKMU.
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Puc. 1-1. R&S®EB500, Bua c3agu.



TexHu4Yeckasi uHghopmayusi R&S®EB500

KntouyeBble 0COOEHHOCTU

[wnana3soH pabounx yactot oT Qkllu go 6 My

BblCOKkOKa4yeCTBEHHbIN NpeCcenekTop Ans npMema CUrHanoB gaxe B YCNOBUSAX NITOTHON
3arpysku crnekTpa

Monoca aHanusa peanbHoro Bpemexn go 20 My

3 0ONONHUTENbHbBIX LMPOBLIX MPUEMHMKA B NOSIOCE aHanM3a peanbHOro BpeMeHu
CKOpOCTb CKaHMpOBaHWSI paaMo4vacToTHOro cnektpa go 12 Mu/c

MonuxpomHoe oTobpaxeHue cnekTpa N4 gna KOHTPONA UMMNYNbCHBIX CUTHaNoB

Buageo cnektp ons otobpaxeHua geMoaynmpoBaHHbIX CUrHaNoB

Pexunm BpeMeHHon gnarpaMmmbl

[1Ba He3aBMCUMbLIX TpakTa aHanu3a angd gemoaynaumm/mamepennin n obsopa pagmoyactoT
LLInpokononocHas gemoaynsums anst TO4HOro N3MepPeHUs ypoBHS JaXKe O4eHb KOPOTKUX
UMMNyNbCOB

PeX1M BbICOKOTOYHOrO NeneHroBaHnst CUrHanoB

Huakoe noTpebneHne aHeprum, BO3MOXHOCTb paboTbl OT CETU NOCTOSAHHOIO TOKa

1.1. Mounck n nokanusauus nomex

Brnaronapsi BbICOKOW MPOW3BOAMTENBHOCTY LUMPOKOMY Habopy BoamoxHocTelt R&S®EB500
ABNSAETCH OT/IMYHBbIM pelleHneM Ansa 3agad 3deKTMBHOrO obHapyXeHMs BCeX TUMOB NOMEXOBbIX
CUrHarnos.

HapexHoe 06Hapy)KeHV|e paanonomMex, Bbi3BaHHbIX HEUCNPABHbIM OGOpynOBaHMeM

Ona ynobctBa pelweHns nogobHbIX 3agady npubop umeeT Habop cneumanbHbiX (QYHKLMI, Takux
KaKk M3MEHsieMoe BpEeMS U3MEPEHUS W HEMPEepbIBHbIA WUAW NEPUOaNYECKUA PEXUM BbiBOAA
n3meputenbHoOM MHgopmaumm (obHOBNEeHWs akpaHa). T.K. 3TM (PYyHKUMM OOCTYMNHbI Tak Xe B
pexume MNaHoOPamMHOro CKaHWPOBaHWS, anepuofuyHble MOMEXOBble CUrHamnbl MOryT OblTb Jerko
obHapyxeHbl, 4TO 0ObI4HO NpPeaCcTaBNAETCS CNOXHOM 3agaden B ObICTPO MEHSIOLLEMCS CNEKTpe.

BbICTpoe U HagexHoe onpegefneHne UCTOYHUKOB

DEMOD BW lkHz1 DETECT AFC ATT [dB1 MGC [dBuV]l SQU [dBuV] *
FM 120 AVG OFF | AUTO {U) ] AUTO 230

M Nov 03 13:00:50 '— . | ‘40.7dBpV
PScan Stop 95.000 000 M+ 30 10 '.'r@‘] 50 80 0.017kHz

23 v
30_

-10.000 [MHz)

120

Mpu ocTaHOBKE CKaHWPOBaHWA oToDpakaerca
cnekTp MY ¢ BO3MOXHOCTLH) AeMOAYNALWH
aHanuaa

85.000 [MHz]
o~

MODE

Puc. 1-2. R&S®EB500. PexuM naHopaMMHOro CKaHMpOBaHWS
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TexHuYeckasi uHghopmayusi R&S®EB500

MpuMeHeHWe crneLmanbHOro NporpaMMHoro obecnedennst aHanmsa curHanos R&S®GX430 paet
BO3MOXHOCTb 3(P(PEKTUBHO pasrpaHNyYnTb Nosie3Hble U MoMexoBble curHanbl. [aHHaa dyHKUuS
0COBEHHO BaxHa cnyx6 6e3onacHOCTU paaMoCepBMCOB U NO3BONSAET M3bexaTb OOPOroCToSALLNX
nposarnoB Ana npoBanaepos ycnyr cBasn. KombuHaums Oeictporo o63opa pagnoadmpa B pexumme
naHopamMHOro ckaHupoBaHusa (PScan) m aHannis W3MepuTernbHOM WHgOpMaLUMM B pexumme
dukcmpoBaHHbIX 4actoT (FFM) no I/Q noToky fgaHHbix obecnevmBaeT BLINOSIHEHME AaHHOW
3apaun.

B pexume naHOpaMHOrO CKaHMPOBAHMS 3adaHHblA guanas3oH 4acToT MpOXoauTcsl Lwaramm
makcumym 20 MIu, nogxogsiwasa wupuHa nonockl BM® paccunThiBaeTcs Ons Kaxgoro Lwiara.
WnpnHa wara ckaHupoBaHWa MOXeT ObiTb nogobpaHa onTUManbHO COOTBETCTBEHHO LUMPUHE
KaHany nepegayn AaHHbIX uccriegyemon paguocnyxboel. Pexxum PScan obecnednBaeT BbICOKYHO
CKOPOCTb CKaHMPOBAHUS C XOPOLLEN YYBCTBUTENBHOCTLIO U pa3peLleHneMm.

LUndpoBble npueMHUKU

Onumna R&S®EB500-DDC  ocHaw@eT npUeMHUK TPeMmsi [OOMOSHWUTENbHLIMUA  LMdPOBLIMU
npuemMHUKaMmm AOMOMAHUTENBHO K OCHOBHOMY  LUMPOKOMOMOCHOMY W3MEPUTENbHOMY TpPakKTy.
Lindposbie npneMHukn paboTtaloT napannensHo Apyr Apyry B BbIOpaHHOM noroce aHanu3a c
He3aBMCUMOW YCTaHOBKOM napameTpoB. Kaxabih M3 HUX NO3BONseT 3agaBaTb Kak Nobon us
pexumoB agemogynauum AM, FM, PULSE, 1/Q, LSB, USB n CW, Ttak n nwobyio nonocy
nponyckaHusa dunetpos MY ot 100 Iy go 1 My (100 My — 9 kl'y gna LSB, USB, CW), pexum
aBTOMaTMYECKOro YCUNEHNa YPOBHA U MOPOr wymMmonogasneHus. bonee Toro, Kaxgbiv LMgpoBon
npueMHuUK umeeT nonocy |/Q, namepsieT ypoBeHb CuUrHana u MMeeT BO3MOXHOCTb CIyXOBOrO
KOHTpONS.

3anucb MHopMaUMK C KaXKOoro NPUEMHMKa BO3MOXHA Kak HEMOCpeACTBEHHO B NaMATb Npubopa,
Tak n Ha K uepes uHTepdeiic LAN nocpeacteom MO R&S®EB500-Control u3 komnnekra
NOCTaBKW.

n

BANDWIDTH DEMOD AFC DETECT ATT MGC sau (€2 %
120 kHz FM OFF AVG AUTO (0 dB) AUTO OFF

Tus Now 24 10112:37 ST
| 19.6 upyy A SELECTVITY
FFM 95 246 875 MHZ '3" 1010 30 50 80 gg0p . aire

D DDC 2 P Jjoocs D - e
98.496875MHz L R FRQ  95.496875MHz L R FRQ 933MHz LR
120kHz BW 120kHz BW 120kHz 40000 kKHz
FM DEMOD FM DEMOD FM - ~
OFF sou 13.0dBuV sou OFF " STEP
46.7dBpv II LEVEL 41.3dBpVII LEVEL 40. sdapvll
_
L i .'_ T UL i AUTO
50 80 100 1304220 offlo 40 50 8 100 1314020 0 20 40 B0 8D 100 {30 e
PEAK SEARCH

RIGHT NEXT DDEC

-

FFTMODE

CLRWRITE

b [ [103.772}100

CONFIG Calibration ~ Network Audio Panels Snapshot Lock Controls

Puc. 1-3. Onuusa umdposbix npremHmkos R&S®EB500-DDC

1.2. BbIiCOKOTOYHOE NnesfieHroBaHMe U3ny4YeHumn
(onumsa R&S®EB500-DF)
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TexHuYeckasi uHghopmayusi R&S®EB500

BbICTpoe M HageXHoe nesieHroBaHue ¢ BbICOKOM TOYHOCTbLIO

B agumanasoHe yactoT oT 20 My u Bbiwe R&S®EB500 c dyHKLUMEN MeneHroBaHus CUrHanos
paGoTaeT nMo MpuMHUMMY KOPPENSILMOHHOIO MHTepdepomeTpa. B cpaBHeHMM ¢ amMnnnTygHbIMU
MeTog4ammn 3TO JaeT 3HauMTenbHO GONbLUyd TOYHOCTb pesynbTaToB, knacc A/B cormacHo ITU
SMH 2002.

MpenmyLiecTBa AaHHOroO MeTo4a OCHOBbLIBAOTCA HA BbICOKOTOYHOM M3MepeHun hasoBbIX YrioB
MexXay aHTeHHbIMU anemeHTamu cucteMbl. OBblMHO M3MepeHne pasHuubl a3 OBYX CUrHanoB
TpebyeT Hanuunst ABYX KOrepeHTHbIX MPUEMHbIX TpakToB. B cBA3M € 3TUM OOMbLIMHCTBO
KOPPENSAUNOHHBIX MHTEPEPOMETPOB CTPOSATCA HA OCHOBE KakK MUHUMYM OBYX MPUEMHUKOB, YTO
NPUBOAWT K AOMOSHUTENBHOI NOrPELLHOCTM U3-3a paccornacoBaHusa Tpaktos. B R&S®EB500 ase
npyemMHble YacTn obbednHEeHbl B NeNeHraTopHOM aHTeHHe, MeToq naTeHToBaH KoMnaHuen R&S.
Bnarogaps atoMy Heo6xoANMMOCTH B AONONTHUTENBHOM NPUEMHUKE HET.

B HwkHeM [guanasoHe 4acToT MeneHroBaHuMst ucnonb3dyetca Metoa BartcoHna-Batrta.
MpenmyLecTBO AaHHOrO MeToda 3aKM4vyaeTcs B BO3MOXHOCTM  MCMOMb30BaHUA aHTEHHbIX
3IEMEHTOB aHTEHHON cUCTeMbl Marnoro pasmepa. bnarogapsi atomy R&S®EB500 B kauyecTse
neneHraTopa CUrHanoB O4Y€Hb YCNELLIHO NPUMEHSIETCA B COCTaBe MOBUMbHbBIX KOMMIIEKCOB.

MeneHroBaHue curHanos

C onuuen paclmMpeHuss [auanasoHa pabounx uactor Ao 6 [Ty (R&S®EB500-SHF) wu
neneHraTopHon aHTeHHoii R&S®ADDO75 NpUEeMHMK MO3BOMSIET OCYLUECTBMATb MNENeHroBaHue
curHanoB Ao 6 ML ¢ BbICOKOM TOYHOCTBIO, TakuX Kak curHanbel ctaHgaptoB cBsasn WLAN, WIMAX,
CBY nuHun nepegaun.

YaobHble yHKUMM OTOGpaXKeHUst B pexume neneHroBaHusi NO3BONAT MCNonb3oBaTb nNpubop
MakcuMarsnbHO 3dEKTMBHO. MOMMMO pexuma BpPEMEHHOW guarpammbl, NpU KOTOPOM BMAHA
3aBMCMMOCTb KOHTPOMMPYEMOro curHana ot BpemeHn, R&S®EB500 nossonset crpoutb (B
peanbHOM BpeMeHW) AvarpaMmmy MeneHroB, Ha KOTOPOW ferko OTCneauTb MNPOCTPaHCTBEHHOE
pacnpegeneHne NnpuHMMaeMblX CUrHANoB.

BANDWIDTH DEMOD AFC DETECT ATT MGC saQu
FM OFF AVG AUTO (0 dB) AUTO 30.0 dBpV

98500000 M2tk bl

80~
SPAN

el 10000 kHz

STEP
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Puc. 1-4. R&S®EB500. lnarpaMma neneHros

ROHDE&SCHWARZ GmbH & Co. KG 5



TexHuYeckasi uHghopmayusi R&S®EB500

@OyHKUMN neneHroBaHus R&S®EB500 MOMHOCTLIO COOTBETCTBYIOT BO3MOXHOCTAM LUGPOBOro
nenexHraTopa curHanos R&S®DDF205.

1.3. MonnxpomMHbIN gucnnen

YHuKanbHble BO3MOXHOCTM OOHapyXeHWst M aHanmMsa WMMYNbCHbIX CUrHanoB OTKPbIBAKOTCA
6narogaps yHKUMM LBETOBOrO KOAMPOBAHUSA ANUTENBHOCTU CUIrHanNoB OToOpakaeMoro crnekrpa
yacTtoT. KopoTkoumnynbCHble CurHanbl oTobpaxatTcs ronybbiM UBETOM,  HenpepbiBHble —
KpacHbiM. [laHHas OCOGEeHHOCTb MO3BOMSIET OTCNEeAUTb HanoXeHWe CUrHanoB, OLEHUTb UX
aMnAnTyabl, YTO HEBO3MOXHO Npu Ntobom gpyrom Buge otobpaxkeHus (Hanpumep MaxHoId)

BANDWIDTH DEMOD AFC DETECT ATT MGC sau
20000 kHz OFF PEAK AUTO (0 dB) AUTO OFF

—— O 433225 OOO GHZ o 0 40 2632 gx:v“msn‘);%

Market A Heading Value Pas Emmm m

X4 A Satellifes

PANORAMA

| LowerLimm
0. oos [GHz]
0Oms

| UPPERLIMIT

S5ms

Puc. 1-5. dyHKUMS naHOPaMHOro CKaHMPOBaHUSA

1.4. MoOHUTOpPUHT pagnocnyxo

[Ons koHTpons curHanoB cnyx6 papovcepeucoB R&S®EB500 nMeeT psg MonesHbIX yHKLMA,
NO3BONAIOLNX BbINOMHATE PAgUOKOHTPOSIb aBTOMATUYECKM M MaKCuMasnbHO ObICTpo. DyHKUuA
YACTOTHOrO CKaHMPOBaHUSA MO3BOMSET OCYLWIECTBNATb CKaHWpPOBaHWE Crnyxb, wumerLwmx
OUKCUPOBaHHYIO LUMPUHY KaHanoB nepefaun pfaHHbix. B obpaTtHoM crnyyae wucnonb3yeTtcs
OYHKLMS CKaHMPOBAHUSA MO NaMATH.

Pexum ckaHupoBaHuA

B pexume 4acTOTHOrO CKaHMPOBaHWS 3afaHHbIV Nofib3oBaTeENeM AManas3oH YacToT CKaHMpyeTcs
hmKCMpOBaHHBbIMK MHTEpBanamu. NMprMeMHUK NPoXoaMT BeChb AManasoH, NPOBepsist KaXabl KaHan
Ha npeaMeT 3aHATHOCTM. Ecnu ypoBeHb curHana npeBblllaeT YCTAHOBMIEHHOE 3HadeHwue,
NPUEMHUK 3a[epXkMBaeTCsl Ha [JaHHOW YacToTe YCTaHOBMEHHOe BpeMsi, Heobxoaumoe Ans
aemoaynsumm un  obpabotkn. B cryyae aHanoroBor MoAynsiuMM  CUrHan  OOCTyrneH Ans
NPOCNYLUMBAHUS Yepe3 BCTPOEHHbIN AMHAMMK UM HAYLLUHUKW.

B peXnme CKaHMpoBaHUA MO MaMATU KaHallbl 1A CKaHMPOBaHUA COXPaHAKTCA B BUAOE CMUCKa B
namMmAaTn NpueMHuKa. Bo BpeMA CKaHUPOBaHUA NMPUEMHUK MO o4vepean nNpoxoanT CMUCOK, NpoBepAas
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TexHuYeckasi uHghopmayusi R&S®EB500

KaXKObll KaHan Ha Hanu4ne curHana. R&S®PEB500 MMeeT BO3MOXHOCTb coxpaHutb go 10 000
KaHanoB B NnamaTn. HacTporku napameTpoB AemMogynsauumn moryT 6biTe BblOpaHbl AMst Kaxgoro ns
KaHanoB, kKak Hanpumep nonoca NponyckaHusa U BUA AeMoaynsauuun, noporoBoe 3HayeHne YpoBHS.
Ot0 paetr 6Gonbwyio cBoboay Mpu CKaHUPOBaHWM CRYX0, He uMerwmnx GUKCMPOBaHHOMO
pacCcTosHUS Mexay YacToTaMun nepegadu.

DEMOD BW I'kH..'I DETE‘CT AFC ATT [dB]l MGC [dBuV'I SQU IdBuVvil
OFF AUTO (0} AUT | -1.U [

Dol'lcrvu-l- 11:08:35 |______ 36.5dB|.IV
=K \ 501.060 e

=30

-2.500 [MHz]

/

O6HapyXeHHbIA CUrHan B 5 A4eike

Puc. 1-6. R&S®EB500. ®yHKLMA CKaHMPOBAHMA MO NaMSTU

1.5. ABTOMaTU3MpPOBaHHbIe CUCTEMblI MOHUTOpPUHIa Ha Ga3se
CNO R&S®ARGUS

Yxe 6onee 20 net CMNO R&S®ARGUS ycneLHo NpUMEHSETCS AN BbINOMHEHUS PaaMoN3MEPEHMIA
n o6paboTkM [aHHbIX MNOMYyYEHHON WHOpPMauUMM COrfacHO MeXayHapodHbIM MpaBunam,
onucbiBaeMblx B pekomeHaaumsx MCO. R&S®ARGUS npenocTaBnsieT MHOXECTBO PEXMMOB
N3MEepEeHUIA, MNO3BONSAOWMIA  3HAYUTENbHO  YNPOCTUTb  MPOLECC  BbIMNOMHEHUS  3agayn
pagnokoHTpona. C nomMoOLLbl0 AaHHOMO pecypca BO3MOXEH YrnyOneHHbI aHanmM3 AaHHbIX C
Bbl4ayen npoTokona uamepeHun. [laHHaa aBTomaTu3MpoBaHHas U3MepuTenbHasa cuctema Moxet
6bITb NOCTPOEHa Ha 6ase R&S®EB500.

MpocTon M AOCTYMHLIN UHTEPgENC nNporpamMmMmbl NO3BONSAET YNpaBnATb BCEMU BO3MOXHOCTAMU
R&S®EB500 u nony4yaTb pe3ynbTaTbl B BUAe rpadmkoB 1 Tabnuy B pexume peanbHOro BpeMeHU
npu yoaneHHon pabote c¢ [NK. HacTponkamyn npvemMHuka AaHHble COXPaHSTCA BO BHYTPEHHE
namaTu gnsa ganbHenwen obpaboTkm 1 aHanmaa.

C nomowblo pecypcoB MNporpaMMbl  KannbpoBka W3MEPUTENbHOW CUCTEMbI MPOU3BOAMTCS
NCMONb3yEMbIX aHTEHH, TPaKTOBbIX MOTEPb M BHOCUMbIX Kabensamu W nepekniyaTensmm
ocrnabneHuii B 3aBUCUMOCTU OT 4acTOTbl.

ABTOMaTMYeCKUI KOHTPOJb Ppagnon3nyyeHun

R&S®PARGUS coBmecTHo ¢ R&S®EB500 MOryT MPOBOAUTL aBTOMATUYECKOE ClNUYEeHue curHana
nepegartynka C 3adaHHbiMW NapameTpamu. Ecnu ypoBHM cuUrHamoB OTNMYAKTCA OT 3afaHHbIX
napameTpoB, Cl1O HemeaneHHO BbldaeT curHan TpeBorn. Takum obpas3oM, HOBbIE N HEM3BECTHbIE
nepegatymkm MoryT ObiTb OnpedeneHbl C TakoW e NEerkocTbit, Kak W HapylweHus paboThbl
YCTPONCTB NULEH3NPOBAHHbLIX CNYX6 yCTaHOBMEHHbIM NapamMeTpam (HanpMmep B YacTu gesmauum
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TexHuYeckasi uHghopmayusi R&S®EB500

YyacToTbl). [laHHOEe CBOMCTBO OCOBGEHHO BaXXHO Mpu paboTe ¢ umdpoBon mogynsuven, kak DAB n
DVB-T. lNpumeHeHnne B CIO R&S®PARGUS wmeTomoB N3MEPEHUN C YaCTUYHO MOOABEHHON
GOKOBOW MOMOCOM NO3BOSMSIET NIErKO BbINOSHUTL 3a4ayy CIMYEHUsI CUrHana peanbHOro BpEMEHN C
MacKoW cnekTpa y4eTom pekomeHngaumi MCO.

ApanTuBHble n3mMmepeHus

OTnuuuTensHol ocobeHHocTbio CMO R&SPARGUS siBnsieTcs Hanuume crneumanbHOro pexuma,
npu KOTOPOM MOMb30BaTENO AOCTAaTOMHO TONBLKO 3aaTb UHTEPECYIOLLMIA Ananas3oH YacToT U Lenb
n3mepeHun (Hanpumep, U3MepeHne HanpsSXKEHHOCTU, 3aHATHOCTU CNeKTpa UMW LWMPUHBI NOMOChI).
Mocne 4ero MO koHMUrypupyeT onTumarnbHble A5 AaHHOW 3adayM HaCTPOWMKM MPUEMHUKA,
BblOMpaeT COOTBETCTBYHOLLYIHO aHTEHHY, UCXOAs M3 4acToTbl M nonspu3auun. [aHHbIA pexum
No3BONISET AaXKe HENOAroTOBIEHHOMY NepCcoHany NpoBOAUTL PAAVNOKOHTPOSb.
N ——— ——  ——————

e

R L LR L )]

Puc. 1-7. CpaBHeHune cnektpoB DVB-T nepegatymka
MpocTtoTa nHTerpaummn

R&S®EB500 MoxeT 6biTb NEerko MHTErpupoBaH B CyLLeCTBYIOLLNE CUCTEMbI MOHUTOPMHIa Kak B
KayecTBe annapatypbl 3aMelleHusi, Tak W Ond 3agad  paclumpeHus  yHKUMOHAaNbHbIX
BO3MOXHOCTEN CTaHLMM KOHTpOns. NMpMeMHMK MOXEeT pellaTb 3afayn U3MepeHuin He TOMbKO B
KayecTBe OOMOMHEHUsA K MeneHratopam u aHanusatopam cnekTpa, HO BbiTb CaMOCTOSATENbHbLIM
3aKOHYEHHbIM YCTPOWCTBOM B ceTu. Bo3amoxHOCTM napannenbHon paboTbl HE OrpaHuMYMBaloTCA
paMmKkaMy OOHOW CTaHUWMW: HECKOMbKO YCTPOWCTB pasHbIX CTaHUUW pPagvoOKOHTPONS MOryT
CUHXPOHHO peLlaTb U3MepuTernbHble 3aa4u.

Pa6oTa B ceTu — kmoveBoe TpeboBaHMe K cucTeMam pagvoMoHuUTopuHra. R&SPARGUS umeet
nepeaoBYy0 CUCTEMY KOHTPOSSA AaHHbIX, NnepeaaBaeMblix no cetu. MO HacTpamBaeT nepegaTymk Ha
onTMManbHble 4N nepefayn no ceTn napameTpbl COrnacHO NPOMNYyCKHOM cnocobHocTM ceTu. lMNpu
HeobOXo0ANMMOCTN AaHHbIE MOry aBTOMaTUYECKM CKuMaTtbCs. [JaHHas 0COBEHHOCTb rapaHTupyet
BbICOKOE Ka4yeCTBO rnepefaBaemMblX MO CETU AaHHbIX.

mo6anbHble cUCTEMbI MOHUTOPUHIA

[pyroii  oTnuuuTensHoii  ocobeHHocTblo CMO  R&SPARGUS  saBnseTcs  YHWKanbHas
nHpopmaumoHHasa cuctema. Cuctema nossonsietr 06beauHUTb BCE CTaHUMM PafMOKOHTPONSA Ha
9NEKTPOHHOW KapTe€ W MOHUTOPUTb CTaTyC paboTbl KaXaow cTaHuuu. [aHHble oTpaxaoT
COCTOSIHME CBSA3W, O0COBEeHHOCTUM paboTbl M3MepUTenbHOW annapaTtypbl, napameTpbl cpegbl U
npoyee.

KapTa [aeT BO3MOXHOCTb WHTEpPaKTUBHOM paboTbl: npu Bbibope cumona R&SPARGUS
aBTOMAaTUYECKN YCTaHaBNMBaeT coeAnHeHue C BblOpaHHbIM MPUEMHUKOM, OTKPbIBas YAaneHHbIN
JOCTYN K ero napaMeTpam.
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TexHuYeckasi uHghopmayusi R&S®EB500

|
]
UMS100-89992
.
River police
Headquarters at Munich airport

{Germanw}

Puc. 1-8. ducnnen nHdopMaLMOHHON CUCTEMbI CTaHLUIA PagNOKOHTPONS
1.6. KomnnekcHble cuctemsl

MapannenbHasn AemMmoaynauna HeCKOJIbKMX Y3KONOJIOCHbIX CUrHanoB M ogHOBpPEeMeHHOoe
LUMPOKOMOJIOCHOE CKaHNpoBaHUe CrneKkTpa

Heckonbko ycTpoOWCTB R&S®EB500 MOryT OblTb KOMOWHMPOBAHbI B CUCTEMY C MOLLHbLIM
MOHWUTOPUHIOBBLIM NpueMHukoM R&SPESMD Ans coBMeCTHO paboThbl B COCTaBe 3TOW CUCTEMBL.
Kaxxgbin R&S®EB500 aemogenupyeT curHan BblgaeT ayamo vnu 1/Q AaHHble, B TO BpeMs Kak
R&SPESMD, o6nagas MCKIIOUMTENbHLIMU  XapaKTepucTMKaMi YyBCTBUTENBLHOCTM, NPOBOAUT
NOWCK OpYrnx CUrHarnos.

| = S ‘_T | T |
ﬂ“ - eramm—— T —

- | -

- —— . —

- . -
Puc. 1-9. MNpumep cnctemMbl MOHUTOPUHIA C NapansiefibHbIM aHanmM3om

B3anmocessb R&S®ESMD v R&S®EB500 ONA OCyLWeCTBeHna nepegadn cUMrHanoB BbINONHAETCA
nocpeactBoM MO R&S®RAMON. MaBHbIM MPEUMYLLECTBOM TaKoW KOHMUrypaLuun SIBRSIeTCs

ROHDE&SCHWARZ GmbH & Co. KG 9



TexHuYeckasi uHghopmayusi R&S®EB500

ObICTPbLIN MOWUCK CWUrHaNoB B LUMPOKOM [AuanasoHe 4YacToT C BO3MOXHOCTbI napanfenbHoro
BblENEHNS1  Y3KOMOSOCHBbIX MOTOKOB [JEeMOAYNMPOBaHHOM MHGopMaumMu. OTO NO3BOMSIET
Nonb30BaTenNo Nofy4nTb MakCUMyM MHOPMaLMK 38 MUHMMarbHOE BPeMS.

1.7. MO yaaneHHOro ynpaBneHusi U3 KOMMseKTa NocTaBKU
R&S®EB500-Control

BecnnatHoe MO R&SPEB500-Control, sensisick YacTblo R&S®RAMON, no3sonsiet OCyLLeCcTBNATb
yaobHoe n adhhekTMBHOE AMCTAHLMOHHOE ynpaBrneHue paboTton npuvemHuka nocpeactsom [MK.
MO nmeeT MHTYMTUBHO NOHATHOE MEHI0, TpebytoLee MMHUMarbHOM NOArOTOBKMN ONepaTopoB.

BbicTpoTa M NnpocToTa onepauun

J[locTyn K OCHOBHbIM M3MepuUTerbHbIM (DYHKLUSIM OCYLLLECTBISIETCS Yepe3 okHa BbiCTporo 3anycka
3KpaHa nporpamMmbl.

MO gaeT BO3MOXHOCTb rpadomnyeckoro oTobpaxxeHust:
— CnekTtpa N4 n BpemeHHOM BogonagHoON guarpaMmmbl
— [MaHopamMHoro o63opa 1 BpeMeHHOW BOAONAAHOW AnarpaMmebl
—  WN3mepeHus ypoBHEN CUrHANOB C Y4€TOM MOMOChl MPOMYCKaHUA 1 MOYNALUK

Monb3oBatenb MMeeT BO3MOXHOCTb WM3MEHEHUS LBETOBbIX CXEM M pasMepoB OKOH BbiBOAA
MHdopMauMn, ucxoas M3 3agady nsmepeHun. B pexume guarpamm OOCTyrMHbl yooOHble yHKUMM
N3MepEeHUN.

File Control Configuration View Extras Help
| 900.250000 MHz : ®@ Fo = L - | oo € o FlEfow
koo v ko v e dBpv VG v| N v 3.6 K22 D Mmo& M [1zowe w]eFo [T000H: =]
« Gsmoooup  vfore L3 » G EH 2 A v E Bl v D = POOL ¥
Byoov ¥ RBEREH B @ B [antennar vl

PSCAN Start: |880,000000 MHz Stop: |960.UUDUOU MHz Step: ISO‘UUO kHz ==
000 MHz

6.3 dBpvV

#880.000 [MHz] 920.000 340,000 960.000 *
Waterfall 2009-04-03 14:51:00 Resolution: 71 Lines per s [Device confrolled] 5 | i}ﬂBuV

E

[ [ [Ems50 [95.500000 MHz [RUNNING Mode: PSCAN [~/

Puc. 1-10. NaHopamMHoe ckaHUpOBaHWE N PeXUM BpeMeHHOW Anarpammbl
OToGpaxeHue, XxpaHeHue U BOCnpousBeaeHne YaCTOTHON U BPEMEHHOW XapaKTepPUCTUKN

MO R&S®EB500 - Control no3sonsieT Npou3BOAMTL 3anucb M BocnpouaseneHve cnektpa M4 u
pe3ynbTaToB MaHOPaMHOro ckaHupoBaHus. Liudposoe ayavo u I/Q gaHHbIe WMPUHOM NOSOCHI A0
5 MI'y moryT 6bITb COXpaHeHbl, HanpumMep And nocnegywowen obpaboTkm M aHanmsa CUrHanoB
LMpoBON MOOYNALMMN.
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TexHuYeckasi uHghopmayusi R&S®EB500

Mpouecc 3anMcyu AaHHbIX YaCTOTHOMO CKaHMPOBaHUS B Oydep OCTaHaBMMBAETCS LUEMYKOM MbILLM,
nocrie Yero AaHHble AOCTYMHbI A1 BOCNPOU3BEAEHUsI U aHan13a.

Mo Wenyky MbIlM MHTEPECYIOLNIA pagnoKkaHan MoXeT ObiTb COXpaHeH B crincke kaHanos. Cnmcok
KaHanoB AOCTyNeH Anda peaaktupoBaHusi. CTaHUMM M3 ClMcKa OTODpaXKarTCs Ha ChekTpe npu
pa6orTe.

File Control Configuration View Extras Help

| 98.500000 MHz - W [so = &~ | L ch & s ofm =] [sow =]
wknown Y| unknown ¥ | Tune 483 dBuv ave x| N v -0 kHz F_E,” Mo g [kt =lero e =
< vlu_g> D2 A-DE

Bvoo-® RBE-EEHF G B oo 5]

.

FFM  Start: |B6.000000 MMz Stops [105.000000 MHz  Step: [50,000 kHe H =
ldeyv] [ 0 bhiz 8] cn0kiz v

;' H ?

h |
iy ‘\nu e iy AN ,/ "J il Hg i W‘ ! |

496100 [ kHz] ] ! 8500 ! 100900 »
[ [ [EmS50 [58.500000 MHz [RONNING. [Made: FFM [

Puc. 1-11. Cnektp MY 1 mapkepHbie dyHKLMM

File Control Configuration View Extras Help

I 33.0 [ = I i L
1259.00000 MH : B [ = o - | ] fo s s Lo EERV N
unknown | 900,050 MHz ¥ | Tune -3.7 dBWV AvG x| N v 0.2 Kz L Mo M [tk ¥]ero [iomoke =
< Gsmgooup  wfore L1 o » EDHEH 2 A v E Bl v D POOL ¥
Bro-RBFE -8 8 @ B [|awemn 2
FFM Start: [880.000000 MHz  Stop: [960.000000 MHz  Step: 50,000 kHz = =2
(AR F-Spectrum 4800.000 kHz 51 ms per Scan [ 19 Scans] LIRS

41256600 [ kHz] -1000 1000 2000 1261400 *
[s]  Waterfall 2009-04-03 14:53:16 Resolution: 10 Lines per s [Time controlled] & |depv

2
2
4
3
3

-20
4

—

[ | |EMSS0 [98.500000 MHz | RUNNING [Mode: FFM |

Puc. 1-12. CnekTp 1 BpeMeHHasi Avarpamma uaryyeHus pagapa
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TexHuYeckasi uHghopmayusi R&S®EB500

1.8. MpuHuKun padoTbl

BxogHble Kackagbl

MpuemHuk obopyagoBaH ABYMSA aHTEHHbIMKU Bxogamu. OanH Ucnonb3yeTcs B Ananas3oHe 4acToT OT
9 klNy go 32 MI"u. Apyro KOMOMHMPOBaHHbLIN pa3beM npegHasHavyeH ana pabotbl ot 9 kl'y go 6
Muy. Cuctema nepeknoyaTenen pacnpegensieT BXOAHble CUrHanbl MO TPEM BXOAHLIM TpakTam
nepegayun B 3aBUCUMOCTU OT YaCTOTbI.

CwvrHanbl 4vactotom 9 kly go 32 My noctynaioT Ha AL 4yepes 6nok npecenekuun,
npeacTaeBnsoWmn cobon HacTpavMBaemble NOMocoBble PUNBLTPLI U 32 MerarepuoBbii PUNbTP
HWKHMX YacToT. CurHanel oT 20 go 650 My n ot 650 My go 6 My nocne npecenekTopa u
npegycenutens NpoxogaT OBYX U Tpex cTyneHyaTyio cekuumto MY, Hanuuue npecenektopa wu
Gnarogaps pexmMmy HU3KUX UCKakeHun cekums MY 3awmweHa ot neperpysok. Mocne MY curHan
noctynaet Ha ALII.

. HF preselection filter bank Lowipass filter
HF input
9 kHz to 32 MHz M X
77 Mz A/D converter
— Preselection
HEr L Highpass filter filter bank Lowpass filter
VHF/UHF 20 MHz to
input §50 MHz
20 MHz Variable preamplifier 650 MH:z
650 MHz to 6 GH
‘ ’ Preselection — 57.4 MHz
Highpass fitter  filter bank Lowpass filter IF3 to
3-stage A/D converter
% super-het
receiver
650 MHz Variable preamplifier B GHz

Puc. 1-13. bnok-gnarpamMmma BXO4HbIX KACcKaaoB
LUuncdpoBasa o6paboTka curHana
Mocne ALIM (B obonx crniyyasax) TpakT curHana pasgenserca:

B nepsom cnyyae, cnektp Y paccumTbiBaeT C MCNONb30BaHMEM LMGPOBOro MOHMXKAOLLEro
koHBepTepa (DDC), umdposoro unbtpa n 6noka Brd. MNonoca nponyckaHus unbTpa MOXeT
ObITb ycTaHoBneHa ot 1 kl'y go 20 MIy. MNepen Tem kak cnekTp MY nonagaet Ha Bbixog LAN nnn
Ha Aaucnnew, pesynbtatbl obpabaTbiBaloTcA  BblbMpaemon  nonb3oBateneMm  yHKumnen
otobpaxeHus: Average, MinHold nnn MaxHold.

Bo BTOpoM 4actu, kotopas Takke obopygoBaHa DDC wn umcdpoBbiMi bunbTpamn, Npomcxoanut
obpaboTka curHana ansa uamepeHus ypoBHsa unu gemoaynsaumn. [ina obecnevyeHns onTumansHOro
COOTHOLLEHUSA curHan/Wwym pasnuyHbIX CUrHanoB npuemMHuk obopygoBaH dunbtpamu MY ¢
nonocon nponyckaHnsa ot 100 'y go 5 Ml'y, ycTaHaBNUBaeMbIX HE3aBUCUMMO OT CreKTparnbHbIX
PUNbLTPOB.

AbBconoTHas BenuYnMHa YpOBHS CuUrHana ornpegensieTca u B3BELUMBAETCH C UCMNOMb30BaHWEM
AeTekTopoB ypoBHs Average, Peak, RMS unu Fast (Sample). Nocne 4yero pesynstaT namepeHun
BbIBOAUTCHA Ha 3KpaH unu nepepaetcs no LAN.

[na BbINOMHEHMA aHanoroBov AeMoAynAuun curHan nocne unbTpaumMm NpoXoauT Yyepes atanbl
OemMoaynsiumMm, COOTBETCTBEHHO BbiOpaHHbIM Tunam: AM, FM, USB, LSB, ISB, nmnynbcHas unu
CW, nocne 4ero nonagaeT Ha BX04 yCUnuTensa (aBTomaTuyeckoro nnu pyyHoro ycunenus). MNocne
3TOro atana undpoBon NOTOK AaHHbIX (I/Q AaHHbIE) NOCTYNaloT ANA AanbHenwen o6paboTku.
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TexHuYeckasi uHghopmayusi R&S®EB500

Mony4eHHble pe3ynbTaTbl COXpaHsaTCs B LMdpoBoM dopmate U MOryT ObiTb NepedaHbl Yepes
LAN-nopT Ha yaaneHHbli komnbloTep. LindpoBblie ayamo curHanbl npeobpasyloTcsi B aHanorosble
M OOCTYNHbl AN MPOCMyWMBAHUS Yepe3 HayLIHUKM WM BCTPOEHHbI AMHaMUKK. AHarnorosble
curHanbl mMoryT GbiTb NpeobpasoBaHbl U3 NoToka |/Q AaHHbIX nocpeacTBoM 16-GUTHOrO UMdpPO-
aHanoroBoro KOHBepTOpa, Nocre Yero AOCTYNHbI AN 06paboTkun UK NepeaayYn Ha BUAEO Bbixon,.

Bbicokas HYYBCTBUTEJNIbHOCTb NpUeMHUKa N XopoLllee pas3pewieHne curHanos

BoamoxHocT R&S®EB500 nossonsioT yCcTaHaBnuBaTb MOMoCy aHanusa pearbHOro BpeMeHu Oo
20 Ml'y, yTOo AaeT BO3MOXHOCTb MOHUTOPWHIa Aaxe KOPOTKUX MMMYMbCHbIX CUrHaNoB B nosfoce
o63opa 20 MIy 6e3 ckaHuMpoBaHus, B eauHom cnektpe. [lonoca 20 MIy (pexunm AUTO)
COOTBETCTBYET MaKCMMarnbHO WMpokoMy 063opy; Hanbonee y3kas nonoca 1 k'Y — MakcumanbHoOM
YYBCTBUTEMBHOCTU Y HaUMy4LLIEMY pa3peLleHnto.

Cnektp MY nony4aetcsa B pesynbTate oundpoBku curHana GbicTpbiM nNpeobpasoBaHnem Pypbe
(BMN®), yto paet psg NpeumyLecTB: YyBCTBUTENbHOCTb MPUMEMHMKA W pas3pelueHust curHana
3HaAYMUTENbHO MPEBOCXOAAT aHaNormyHble NapamMeTpbl A1 aHaNoroBbiIX NPUEMHUKOB NPWU TOW e
LUMPUHE CNeKTpa.

Clear Write
IF panorama
path
FFT Bverage 0
Display and LAN e
g ct
16 bit IF spectrum 4086 points o peen
1 kHz to 20 MHz i~ Hold
HF direct
- Max
- Hold
16 bit Display and LAN
“ m u}
Demodulation value
path Demodulation
bandwidths
100 Hz to 5 MHz
Video spectrum
Lowpass filter Analog audio
l Digital audio
via LAN
Demod .
Video/IF 10 data
analog output via LAN
Puc. 1-14. bniok-cxema 06paboTku curHamnos
CnexTtp M4

Pac4yeTt BIN® nponcxoauTt B HECKONBLKO 3TanoB. PaccMOTpuM ynpoLLeHHYo cxeMy obpaboTku ans
nonockl 20 MI'y, cooTBeTCTBYIOLEN Hanboree LWMPOKOMY CNEKTPY.

B BuMAay KOHeYHOCTM KpyTM3Hbl (bunbTpoB MY yactota guckpeTtusaumm fs pormkHa ObiTb Kak
MWUHUMYM BABOe Gornblue nonockl nponyckaHus dpunbTpoB MY BWie specirum, YTO COOTBETCTBYET
3HAYEHNIO KO PULMEHTA OTHOLLEHUS ITUX BESTUYUH > 2 N ABNSAETCA MEpPOn KPYTU3HbI punbTpa
Mny:

BW f, = BW

F spactrurn = IF spectrurn

x const
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TexHuYeckasi uHghopmayusi R&S®EB500

3HayeHne KOHCTaHThbl 3aBUCUT OT BbibpaHHON WnpuHbl crikTpa MY, aenseTcs yHKUMEN LUMPUHDI
nonocsbl MNY.

Ona wupuHbl cnektpa MY 20 My, 3HadYeHne KOHCTaHTbl cocTaenseT 1,28 ansa kaxaoro KaHana
o6paboTkm curHanoB | n Q. Takmm obpasom ansa otobpaxeHuss nonocbl B 20 My, yacTtoTa
anckpeTtusaumm coctaensieT 25,6 My, 4to cooTBeTCTBYET MTOroBom vactote |/Q kaHana 6onee
YyeM B [Ba pasa NpeBbIatoLLEN LWNMPUHY Nosockl crnekTpa MY.

Mpu oumcpoBke curHanoB R&S®EB500 4096 Touek BM® ans noctpoenus cnektpa MY. [Ons
pacuyeTa Toyek nonoca 25,6 MIy gna oboux kaHanoB genutca Ha 4096 paBHbIX y4acTKOB,
COOTBETCTBYIOLLMX OMHaM nepegaym gaHHbIX.

b ain dBpv
n=1 n = 4096
f
20 MHz Fraquency in MHz
- -
256 MHz

Puc. 1-15. MNocTtpoeHue cnekTpa M4

Takum obpasom, nonoca NPonyckaHNsA Kaxkaoro ydactka BWg;, coctaBnset 6,25 Nu. Yto o3HavaerT,
4YTO Npu pacyéte oTobpaxaemMoro ypoBHs WymMoB npuemMHuka (DNL) wwupuHa 6uHa B 6,25 Ty
AOIMKHA NPUHUMATBLCS 3a TpebyemMoe 3HaYeHme Nonockl MPOMNYCKaHUS:

DNL =-174 dBm + NF + 10 x log(BW,__/Hz)

roe NF — koadhpuumneHT wyma npuemMHuka (pesynbTaT HamnoXeHUs OKOHHOW dyHKuMM BnakmaHa
He NPUHAT BO BHUMaHWE ANs yNpoLleHUsa pacyéTos).

[daHHbIn NpuMep nokasbiBaeT, 4To Gnarogaps undpoBon 06paboTke cMrHanoB M NpPOLECCOpYy C
BbICOKAM paspeLLeHEM, AENCTBUTENBHOE 3HAYeHNe paspelleHust nonockl nponyckannsa (RBW),
NPUHUMaEMon [Ans pacyéToB, ropasgo MeHblle nofnockl 0b630pa Ana pexuma  U3MepeHuin
peanbHoro Bpemenu B 20 MI'u.

Opyrum npenmyLLecTBOM BbICOKOro paspelleHus npu pacyéte BIO aBndetca BO3MOXHOCTb
OOCTOBEPHOIO KOHTPOMS XapakTepUCTUK ONM3KO pacnonoXeHHbIX CurHanoB. Pexunm peanbHOro
BpeMeHu obecreuvvBaeT 3axBaT U oTobpaxeHue ABYyX OnNn3ko pacnonoXeHHbIX curHanos 6e3
CNUAHNA NX CNEKTPOB.

a4 Inputsignal IF spactrum a

IF
bandwidth

f, f, 1 t t i, t

o

Input signal IF spactrum a

IF
L A * bandwidth

f, £, f fon f

Puc. 1-16. Uncposon (cBepxy) 1 aHanorosbin (CHX3Y) MexaHn3m 06paboTkM curHanos
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TexHuYeckasi uHghopmayusi R&S®EB500

B aHanoroBom npumemMHuke paspeLleHuss NosioCbl NPOMyckaHUs COOTBETCTBYET YCTaHOBIIEHHOMY
3Ha4YeHno nonockbl nponyckaHna BxoAHbIX uUnbTpoB (RBW = BWe specum). B pesynbTate Ha
ancnnee otobpasnTbCst OOUH CYMMapHbIA CUrHanm, BMECTO TpeX, NOKa3aHHbIX Ha PUCYHKE.

MaHopamMHOe ckaHupoBaHue

MakcumanbHass wwupuHa nonocel BMN® 20 MIy obecneymBaeT HeEBEPOATHO ObicTpoe
LUMPOKOMOSIOCHOE CKaHMpOBaHWE CcrnekTpa (naHopaMHoe CcKaHupoBaHue). B gaHHOM pexume
paboTbl okHa wwupuHon 20 My nocnepoBaTenbHO CKremBatoTcs Ans obecnedyeHms Tpebyemoro
AnanasoHa 4acToT ckaHupoBaHus. [locre OGbicTporo ob63opa LWMPOKOro AMana3oHa 4acToT B
pexume CKaHUPOBAHWUSA, PEXMM W3MEpeHUs Ha (UKCMPOBAHHOM 4YacToTe WCMNoNb3yeTcs Ang
nonyyeHus nydwero paspelleHus. LLnpruHa gaHHOro okHa u konmyectso Todek b (gnnHa Brio)
3a4alTCcsa HacTporkaMu NPUEMHUKA.

B pexvme ckaHMpoBaHWs NOMNb3oBaTeNb MOXET BblOpaTb Mexay 24 pasnuyHbiMU paspeLleHns Mu
nonocbkl nponyckaHna ot 100 My go 2 MIu, COOTBETCTBYHOLMUM LUMPUHE Y4ACTKOB pa3bureHuns
cnektpa (wwupuvHe ©6wuHoB). PaspewenHve 2 Ml COOTBETCTBYET MakCMManbHOW CKOPOCTH
ckaHupoBaHus, 100 'y — makcMmanbHOM YyBCTBUTENBHOCTMW.

max. 20 MHz

ain dBpV

FFT window 1 FFT window 2 FFT window n

-

it P

Fraguancy in MHz

Puc. 1-17. MexaHn3m 06paboTku CUrHanoB B pexxume naHoOpamMHOro CKaHMpoBaHuWs

Pasmepom 3agaBaemoro paspewenus (o1 100 Ty go 2 MIu) onpepensetca Tak xe
oTobpaxkaembli ypOBEHb COOCTBEHHbLIX LIYMOB B pPEeXMME MaHOPaMHOIO0 CKaHMPOBaHUS,
aHanorMyHo pexumy QUKCMPOBaHHOW 4YacToTbl, OMMCaHHOMY paHee. bonee Toro, 3apaBas
paspeLleHne nonockl NPonyckaHus, Nonb3oBaTesnb 3a4aeT paspelleHne Mo YacToTe, 3HadeHue
KOTOpPOro BaXKHO MpaBuIlbHO BbiIOUpaTb Npu paboTte ¢ paguo cnyxbamu ons npaBuibHOroO Beibopa
LUMPUWHBI YAaCTOTHOrO KaHana.

Points for FFT calculation

=
= =y N
= max. 20 MHz = Y
- N = Bin \‘-\
width ‘
n=1 n=XxX |
Channal
________ spacing N
Fraguancy in MHz -
- fl fz Fraquency in MHz
Bin width-  min. 100 Hz > A
max 2 MHz Signal freguancies

Puc. 1-18. PaspelueHne curHana B pexnme naHopamHoOro ckaHmpoBaHus (cnesa). CooTBeTcTBue
LUMPWHBI YacTOTHOro BUHa WWpKUHe KaHana (cnpasa)

N3 Bcero nepeyncrieHHoro creaywT O4vYeBMAHbIE MpevMMyLLecTBa MNPUMEHEHMSI NPUHLMMNOB
uMdgpoBon 06paboTKM CUrHamoB npu paspaboTke MOHWTOPUHIOBLIX MNPUEMHMKOB. Bbicokas
YyBCTBUTENbHOCTb  (MPM  OTNIMYHOM  paspelUeHMn) COBMeLlaeTcsl C  BO3MOXXHOCTbIO
BbICOKOCKOPOCTHOIO CKaHMpOBaHWs M 00630pa, YTO 3HAYMTENbHO YBENWYMBAET BEPOSITHOCTb
nepexearta CUrHanos.
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R&S®EB500

2. TexHn4yeckasa cneuudpunkauymus

TexHMYecKme AaHHble

[wanasoH pa6oq|/|x YacToT:

ot 9«klly go 6 ',

PaspelleHune no 4Yacrore: 1Tu.
YacTtoTa BHYTPEHHEro OnopHOro 10 MIu.
reHeparopa:

Mpenensl OTHOCUTENBLHOWN *10°,

norpeLlHoCTn Bocnpon3seneHus
YaCTOTbl ONOPHOIo reHepartopa:

Touka nepeceyeHus no
MHTEPMOAYNSILMOHHBIM
COCTaBNSIIOLLMM BTOPOro Nopsaka:

oT 1 My go 32 MI'y He meHee 70 AbM (peXrm manbIX UCKaXKEeHWUN);
oT 20 My go 6 Iy He meHee 50 obM (peXxxum ManbIX NCKaXKEHUI).

Touka nepeceyeHuns no
WHTEPMOAYIALNOHHbBIM
COCTaBMAKLLNM TPETHErO Nopsaka
(pexnm manbIx UCKaXKEeHWN):

ot 1 My go 32 MI'y He meHee 30 abwm (oTcTporika 150 kl'w);
oT 20 My go 650 MI'y He meHee 15 abm (oTcTporika 2 MI'L);
oT 650 MI'y go 6 'y He meHee 10 ob (oTcTporika 2 MITy).

YpoBeHb NOAABMEHNS 3epKarnbHOro
KaHana npuemMa npomexyTo4HOM
yactoTtbl (MY):

oT 9 kl'y go 32 Ml'y npsaimoe npeobpa3oBaHne (3epKanbHbIN KaHan
npuema OTCyTCTBYET);
o1 20 MlNy po 6 ' He meHee 80 gb.

YpoBeHb NoAaBrieHnst KaHanos
npuema MY

ot 9 kl'y go 32 MI'y npsimoe npeobpa3oBaHue;
o1 20 My po 6 'y He meHee 80 gb.

KoadhdpuumneHT wyma:

oT 9 kl'y go 32 MI'y He 6onee 15 gb (HopmankeHbI pexum oT 400 KMy
0o 32 Mlu);

oT 20 Ml'y go 3,6 'y He Gonee 14 ob (HOpManbHbIA PEXUM);

o7 3,6 Ty go 6 Iy He 6onee 20 b (HOpManbHbIA PEXUM).

l'|yBCTBl/ITeJ'IbHOCTbZ

AM (nonoca 6 kl'u, SINAD = 12 gb, yactota moagynsauum 1 kl'y,
m=0,5) ot 9 kl'y po 32 MI'y He 6onee muHyc 107 ab;

ot 20 Ml'y po 3,6 I'Ty He 6onee munyc 107 ab;

o1 3,6 My go 6 I'My; He 6onee muHyc 101 gb.

YM (nonoca 15 kl'y, SINAD = 25 agb, yactoTta mogynsumm 1 kl'y,
aesunaumsa 5 kl'u) ot 9 kMy, go 32 MIy He 6onee muHyc 107 ab;
oT 20 Ml'y go 3,6 Ty He 6onee muHyc 107 ab;

or 3,6 My go 6 I'My; He 6onee muHyc 101 gb.

SSB (c 6okoBow nonocow) (nonoca 2,4 k', SINAD =10 gb, Af 1 kl'y)
oT 9 kl'y go 32 MI'y He 6onee muHyc 113 ab;

oT 20 Ml'y go 3,6 'y He 6onee muHyc 113 gb

o7 3,6 Ty go 6 Ny He 6onee muHyc 107 ob.

CW (nonoca 600 'y, SINAD = 10 gb)

oT 9 kl'y go 32 MI'y He 6onee muHyc 119 Ob;

oT 20 Ml'y go 3,6 I'Mu He 6onee muHyc 119 ab;

o7 3,6 Ty go 6 'y He 6onee muHyc 113 gb.

PexuMbl gemoaynauum

AM, UM, oM, UM, 1/Q, TB (Bce nonocsbl N4);
BEpXHsA, HUXHAS 6okoBasi nonoca, CW, HesaBucrmas 6okoBast
nonoca (nonoca N4 He 6onee 9 k'y).

[wvanasoH YCTaHOBKM NMOpPOroBoro
wymonoaaButenad:

oT muHyc 30 go 120 abmkB.

PerynvpoBka ycuneHus:

APY (GbICTpbIvi/cTaHAAPTHbIR/MEONEHHBIN PEXNMBI);
pyyHas (war 1 gb).

ABTOMaTMYecKas NOACTPoONKa
YacToThbl:

aBTOMaTU4yeckasi MoBTOpPHas HacTpolika Ans HecTabubHbIX NO
yacTtoTe curHanos + 1/2 nonocel MY (o1 100 Ny go 5 MIw).

LLinpuHa nonockl NponyckaHns
KaHanbHbIX hunbTpos M4:

100 lMu, 150 lu, 300 u, 600 Iu, 1 kly, 1,5 kMu, 2,1 klu, 2,4 klu, 2,7
klu, 3,1 klu, 4 kMy, 4,8 KMy, 6 klMy, 9 klMu, 12 kl'u, 15 klMy, 30 KMy, 50
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Ky, 120 Iy, 150 kM, 250 kMu, 300 kMu, 500 kM, 800 kMy, 1 MIw,
1,25 My, 1,5 Ml'y, 2 MI'y, 5 MI'y.

KoathpunumneHT npsamMoyrosibHOCTH
KaHanbHbIX hunbTpos M4:

<1:1,7 pnsa dunbTtpos ot 100 Ny go 2 My (no ypoBHAM ocnabnexns 3
ab n 60 ob);
<1:1,6 gnsa dunbTtpa 5 My (no ypoBHaM ocnabnenns 3 ob n 50 gb).

PaspelieHune ALIM:

16 6uT.

[lmanasoH nsmMepeHusi ypoBHSI
BXOZHOIO curHana:

oT muHyc 147 npbm go 13 abwm c paspewennem 0,1 ab.

[MorpeLHoCTb 3MepPEHNIn YPOBHS
curHana:

+1,50b.

Twun geTtekTopa:

CpeAHVIA, NUKOBbLIN, BbICTPbINA, CpeaHeKBaaApPaTUHECKNIA.

Pexvm namepeHun (pexum
CBUMMPOBAHWNS):

HenpepbIBHbIN, Nepuogmdeckuin (Bpems namepennii ot 0,5 mc go 900
C VN aBTOMaTUYECKMN).

Pa3peLueH ne no 4acrtore:

aBTOMaTUYECKOE UMK py4HOe nepekpbiTne nonoc o 50 %;

FFT (4096 Touek), paspelueHue no vactote 0,625, 1,25, 2,5, 3,125,
6,25, 12,5, 25, 31,25, 50, 62,5, 100, 125, 200, 250, 312,5, 500, 625
Mu; 1, 1,25, 2, 2,5, 3,125, 5, 6,25, 8,333, 10, 12,5, 20, 25, 50, 100,
200, 500 klu, 1, 2 MI'y.

[dvnanasoH ycTtaHOBKM NOMoChl
ob3opa:

1 kU, 2 KMy, 5 kM, 10 KMy, 20 KMy, 50 My, 100 kM, 200 Iy, 500 klu,
1 MIy, 2 My, 5 My, 10 MIfu, 20 Mly,

Pexunmbl oTobpaxeHus:

nepesaniucb, yCpeaHeHve, yaepxaHue MUH., yaepxaHue mMakc.,
rMcrorpamma, nyrnbcauusi.

MamepeHre napameTpoB MOaynsaLmm
(c onuwmen EB500-IM):

AM (rnybuHa mogynsaumm): AM, AM+, AM—, m = ot 0 go 999,9 %,
paspeweHune 0,1, fyae = 2,5 ML,

MorpewHocTb onpeaeneHns He 6onee 5 % ans nonoc < 1 MIy; He
6onee 7 % gnsa nonoc > 1 My (C/W 6onee 40 ab, 34 = 1 klu).

YM (gesnaumsa): UM, UM+, UM—, Af = ot 0 go 10 MI'u, paspelieHue 1
My, fmakc = 2,5 MI'y (fyo, + A€BMALNS).

MorpelwHocTb onpeneneHus He 6onee 2 % OT NPUMEHSIEMOW MONOCHI
M4 (abcontoTH.) (C/LWL 6onee 40 gb, 34 = 1 kl'w).

®M: Ap = ot1 0 go 12,5 pag, paspewenue 0,01 pag, fmakc = 2,5 My,
(fmop + peBnaums).

MorpewHocTb onpenenexus He 6onee 0,1 pag (C/WU 6onee 40 gb, 34
=1 «klu).

XapaKTepI/ICTI/IKM CKaHunpoBaHu4A:

CkaHuposaHue no namaTtn: 10 000 onpegensiemMbix a4eek NaMaTu,
CKOpPOCTb CkaHupoBaHus 4o 500 kaHanos/c;

CkaHMpoBaHue Mo YacToTe: BbiGupaemas HadanbHasa/KoHe4YHas
yacToTa U Lar, CKopocTb ckaHupoBaHua Ao 500 kaHanos/c;

lMaHopamMHoe ckaHupoBaHme (¢ onumen R&S EB500-PS): BY cnektp ¢
BbIGUPaEeMON HayanbHOW/KOHEYHON YacTOTON, war no yacrote: 100
Mu, 125 Iy, 200 Iy, 250 My, 500 'y, 625 My, 1 My, 1,25 KMy, 2 Ky,
2,5kly, 3,125 kl'u, 5 klu, 6,25 ky, 8,333 kl'u, 10 ky, 12,5 kl'y, 20
Ky, 25 klu, 50 My, 100 kMy, 200 kM4, 500 My, 1 My, 2 Mlu.

Twn BXxopaa: 1 Bxog BY, N-tun, 50 Owm;
1 Bxog BY/OBY/YBUY (kombuHmpoBaHHkIn), N-tun, 50 Om
(koMMyTUPYEMBbIN).

KCBH Bxopaa: Ho 3,6 Ty He B6onee 2,0;

o1 3,6 0o 6 [T He bonee 2,5.

JonycTumbln BXogHOW ypoBeHb 6e3
noBpexaeHns:

15 gbm (no AaHHBIM OMPMBbI U3rOTOBUTENS)

MapameTpbl npecenekTopa
(no paHHbLIM bMpMbI U3roTOBUTENS):

oT 9 o 400 klM'y ®HY,;
ot 400 kl'y go 32 MI'y nepekntodaembii PBY/OHY;
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ot 20 My go 1500 MINy nepectpanBaembln npecenektop (MKUI-

GunbTp);
oT 1500 MI'y go 6 'y, nonocoson uUNbLTP.

CTyneHyaTbIi aTTeH0ATOP: B AnanasoHe ot 400 ky go 32 MI'y - ot 0 go 25 b warom 5 gb
(py4Has unu aBToMaTtnyeckasi yctaHoOBKa);
B AnanasoHe ot 20 My go 6 My, — ot 0 oo 40 b ¢ warom 1 gb.

FabapuTHble pasmepbl He bonee 213x%132x450 mm.
(LWMpuHaxBbICOTaxaAnNnHa):

Macca: He bonee 7,5 kr (6basoBas komnnekTauusa 6e3 onuun).
PaGouune ycrnoBus akcnnyatauuu: Temnepatypa okpyxatowiero Bo3gyxa ot 0 go 55 °C;

OTHOCWTENbHAasA BraXXHOCTb Bo3ayxa npu Temnepatype 20 °C 80 %;
aTtmocdepHoe agasnenHune ot 630 go 800 mm pT. CT.

TemnepaTtypa xpaHeHus: oT muHyc 20 go 60 °C.

Ona nonydeHna 6onblien nHdopmauun o paboTe B pexvMme NeneHroBaHus CUrHamoB C Onuuen
R&S®EB500-DF o6paTutech K TEXHUYECKOMY onuncaHmio Ha R&S®DDF205.

3. KoMnneKkT noctaBkKu

KomnnekT noctaskn R&S®EB500 BkntoyaeT:
- TMpueMHUK nameputenbHbin R&S®EB500 B TPaHCMNOPTHOM yNakoBKe;
— ceTeBoOW Kabenb;
- ceTeBoun kabenb LAN;
- pykoBoAcTBo nonb3osatens (CD-ROM);
- cuctemHbi anck (CD-ROM).
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4. UHpopmauuma ansa 3aKasa

HanmeHoBaHue Tun Kop 3akasa
MOHMTOPUHIOBbLIN NPUEMHUK R&S®EB500 4072.5004.02
be3 nepegHen naHenu, Ans yganeHHoOro ynpaeneHusi, ouanasoH

yactot 30 My — 3,6 Ty, nonoca aHanun3a 20 My,

MOHMTOPUHIOBbLIN NPUEMHUK R&S®EB500 4072.5004.03

C naHenbto ynpaeneHusi, gnanasoH Yactot 20 My, — 3,6 I'Tw,
nonoca aHanusa 20 MMy,

Onuun

HY gnanasoH 4yactoT
9klMy — 32 MIy,

R&S®EB500-HF

4072.8003.02

CBY gnana3soH yacTtoT
36-6,010Ty

R&S®EB500-SHF

4072.9300.02

NMaHopamMHOe ckaHMpoBaHue
LLInpokononocHoe BbICOKOCKOPOCTHOE CKaHWPOBaHMWE C
N3MEeHsieMbIM paspeLleHneM

R&S®EB500-PS

4072.9200.02

MU3mepeHne napameTpoB CUrHANOB COrNacHo
pekomeHaauusm MC3

MmyBuHa mogynsaumm, AeBnaumsa 4acToTbl, ha3oBbIn yron,
HaMNPsPKEHHOCTb MO, LWMPUHA NOSOCHI CUrHana, ctepeo/MoHo
nepeaaTyunkm

R&S®EB500-IM

4072.9100.02

Onumsa umdpoBbIX NPUEeMHUKOB

Tpw AONONHUTENHBIX LM(POBbLIX NPUEMHMKA C HE3aBUCUMbIM
3agaHveM napameTpoB U BbIBOOOM pe3ynbTaToB U3MEPEHUN
BHyTpwW nonocsbl M4

R&S®EB500-DDC

4072.7036.00

AHanu3 cMrHanoB ceNeKTUBHbIX BbI30OBOB
[ekooupoBaHue n gemoaynsaums coobLeHnin NenaXnHroBon
CBA3U

R&S®EB500-SL

4072.9800.02

Onuumsa neneHroBaHUsi CUrHanoB
Lindposown nenenratop curHanos DDF205 *

R&S®EB500-DF

4072.9400.02

Onuus KOpPeKTUPOBKM OLIMGOK NeneHroBaHus
PaboTta ¢ Tabnvuamu nonpaBoyHbIX KOIPUUNEHTOB AN
KOPPEKTMPOBKM pe3ynbTaToB NENEHroBaHus

R&S®EB500-COR

4072.9600.02

UJVIpOKOI'IOﬂOCHoe neneHroBaHue
Pexum OQHOBPEMEHHOIo onpeneneHna nefieHroB Bcex
HabnogaemMbiX B nonoce 0630pa CUrHarioB

R&S®EB500-WDF

4072.9651.02

MporpammHoe o6ecneyeHue

ONs U3MepeHnst napameTpoB CUrHaNoB ¢ LMdPOBON U
aHanoroBov mMoaynsiymen cornacHo pekomerHgaunam MC3
ITU-R SM.1600

R&S®GX430IS

4071.5817.02

ApanTtep 19 “ onAa ycTaHOBKU B CTOMKY
[na oByX NpUEeMHUKOB, pacnonoXXeHHbIX PSaoM

R&S®ZZA-T04

1109.4187.00

ApanTep 19 “ onsa yctaHOBKU B CTOUKY
[lns ogHOro npmMemMHuka

R&S® ZZA-T02

1109.4164.00

* Ins nony4veHusa 6onblien nHopMaummn o yHKUMM NENEHroBaHns CUrHaNoB 1 NpuMeHaeMbix
neneHraTopHblX aHTeHHax obpaTuTeCb K TEeXHUYECKOMY OMUCaHUI0 LMPPOBLIX OOHOKaHasbHbIX

neneHratopos DDF2x_TI.
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5. KoHTakTHasa uHdopmaums
FonoBHoOe npeanpusTue:;

ROHDE&SCHWARZ GmbH & Co. KG
Muihldorfstralte 15

D-81671 Miinchen
www.rohde-schwarz.com

MpeactaButenbcTBO B Poccumckon Pepepauymm:

000 «POLE W LUBAPL PYC»
115093 Mockea

yn. Naenosckas, 4. 7, ctp. 1
Ten./dakc +7 495 981 4707
www.rohde-schwarz.ru
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