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1. MpnmeHeHuUe

KOMNakTHbIi MOHWTOPWHIOBbLIN MPUEMHUK peanbHoro BpeMeHn R&S®PR100 crneumansHoO
CMPOEKTMPOBaH ANSA MONeBbIX W3MEpPeHUn, a TpakT o6paboTKM CuUrHanoB MOCTPOEH TakuM
obpasom, 4To nNpubop He mmeeT NpobenoB M3MEPUTENbLHON MHGOPMAaUMW, XapakTepHbIX And
OObIYHbIX ~aHanu3aTopoB CrnekTpa W U3MEPUTENbHbIX  MPUEMHUKOB.  DyHKLUMOHANbHbIE
BO3MOXHOCTU U KOHLUENUus ynpasneHns onTUMM3MPOBaHbl AN 3adady paguokoHTpons. Kpome
Toro, R&S®PR100 MOXeT UCMonb3oBaTbCA AN LEenoro psaa apyrux 3aaau.

R&S®PR100 nmeeT LWMpoKMin ananasoH pabounx yactot oT 9 kl'u ao 7,5 IMu. Bnarogaps BbicoKow
MOOMNBHOCTU W NPOCTOTE 3KCMNyaTtauMm MNPUEMHUK MpUMEHseTcs And 3adad  KOHTpons
3MEKTPOMAarHMTHOIrO U3Ny4YeHusi, obHapyXeHue TMNOoMex W MWUHMATIOPHbIX nepegaTynkoB. B
COYETaHUM C aKTUBHOW HanpaBneHHoW aHTeHHo R&S®HE400 oGpasyeT KOMMaKTHYH CUCTeEMy
pagmomoHunTopuHra (onuuna PR100-DF / DDFO007). B coyeTaHuu ¢ neneHraTopHbIMU aHTEHHaMu
R&S®ADD107/ADD207/ADD307 npeacTtaenseT cobOOM  MOLLHYHO  MOPTaTUBHYID — cUCTEMY
aBTOMAaTMYECKOro MNefieHroBaHUs BbLICOKOW TOYHOCTWU. [Ans pasnuyHbiX 3agavy paauvioKOHTPOns
NPUEMHUK TaK XX€ MOXET WUCMNONb30BaTbCs B COYMETAHMW C OPYTMMW aHTEHHaMW, Hanpumep cC
LUMPOKONOSIOCHLIMW BCEHaNpaBneHHbIMWU aHTEHHAMM.

HecmoTps Ha manble pasmepbl, R&S®PR100 obnagaeT GonblnM pasHoobpasnem (yHKLWNA,
XapaktepHbiM ans  obopyaoBaHusA  Bbicwero  knacca. [lpuBnekatenbHOe COOTHOLUEHUE
LeHa/kadecTBO AernaeT 3TOT MPUEMHUK HE3aMEHUMbIM WMHCTPYMEHTOM AN BCEX BMAOB 3ajay
PaAMOKOHTPOMS, B KOTOPbIX OCHOBHOE BHUMAaHMWE yaenseTcsi SKOHOMUYHOCTU M ManorabapuTHOWM
KOMMOHOBKE.

KoMnakTHasi KOHCTpyKUMst U Manbii Bec aenart R&S®PR100 maeanbHbIM MHCTPYMEHTOM Ans
NCMonb30BaHNA B TPYOAHOOOCTYMHbIX MecTax, rge HEeBO3MOXHO WCMOfb30BaHNWE MOOUMbHBIX
CTaHUMn pagnokoHTponsa. brnarogapss HU3KOMY NOTPEBREeHMI0 MOLLHOCTU BpeMsi HenpepbiBHOW
paboTbl MPUEMHMKA OT BCTPOEHHOW BaTtapen cocTaBnseT OO YEThIPEX YAaCOB. ANEMEHT NUTaHUS
MOXeT ObITb 3aMEHEH B TEYEHME HECKOSNbKUX CeKyHA 6e3 kakmx-nnbo MHCTpyMeHTOB. Tekylime
Nonb30BaTeNnbCKME HACTPOMKM aBTOMATUYECKN COXPAHAKTCH NPU BbIKNIOYEHUM NUTAHUS.

Puc. 1-1. R&S®PR100, Bug cBepxy. Pasbem Ans noakrnoyYeHns aHTEHHbI, HayLLIHUKOB U
AOMOnHUTENbHBLIN HTEepdenc AUX.

1.1. NMpeumywecTBa U KInrYeBble 0OCOOEHHOCTH

PabGoTta B pexvme pearibHOro BpemMeHu
— WwpuHa nonocekl 063opa peanbHoro Bpemenn 10 My
— CBepx BbICTpOE NAaHOPaMHOE CKaHUPOBaHWE MO NPUHLMMY COBMELLEHUSA CnekTpa



TexHu4Yeckasi uHghopmayusi R&S®PR100

Bbicokasi YyBCTBUMTENbHOCTb NPUEMHUKA, BLICOKOE pa3pellueHne curHana
— CoBpemeHHas ungpoBasi 06paboTka curHanos obecneyrneaeT R&S®PR100 BbICOKYO
YYBCTBUTENBbHOCTb U NMO3BOMSAET AETEKTMPOBATL AaXKe UCKITHOYMTENBHO crabble curHansl,
He Tepsasa Npy 3TOM B CKOPOCTM 06paboTke
— YyBCTBUTENBHOCTb NPUEMHMKA U pa3peLleHne curHana sHaunTesnbHO ny4ylle, 4em y
TPagMUMOHHOIo aHanoroBoro LWMPOKOMOIOCHOMO NpUeMHUKa

U3BneyeHne nHcpopmaLmum MmoaynupoBaHHbIX CUrHaNoB

— [JOemogynupoBaHue aHanoroBbiX CUrHaN0OB NPOUCXOANT C NOMOLLLIO NPUEeMHKMKA, AN Yero
OH 06opyaoBaH pasbeMOM AN NOAKITHYEHUS HAYLWHWUKOB U BCTPOEHHbIM AUHAMUKOM

— Cwurhanbl yundpoBon mogynsauumn npeobpasytotes I/Q gemogynsaTopomM U COXPaHATCS Ha
BCTPOEHHYI0 NaMsATb UnNun nepegaroTcs yepes LAN

— WmeeTcs BO3MOXHOCTL 3anmMcatb COGpaHHble AaHHbIE NPU NOMOLLM NPOrpaMMHOro
obecneyeHuns TexHnyeckoro aHanmsa R&S®CA100, v 3aTem ncrnonb3oBaTh UX ANS
OOKYMEHTMPOBAHWS, BOCNPOM3BEAEHNS UITM NOBTOPHOro aHanuaa 6e3 orpaHnyeHunn,
Hanaraemblx paboTon B pexxmmMe peanbHOro BpeMeHu

OGHapyXeHne NMNynbCHbIX CUTHaNnoB
— 3axBaT KOPOTKUX MMMYIIbCOB, TAKUX KaK CUrHanbl pagapoB B peXnMe NocriecBeyeHns
(MONMXPOMHbBIN CNEKTP)
— Wwpokas nonoca MY ana aHanmsa KOPOTKUX MMMYNbCOB M NAKeTOB MMMYNbCOB

MOHUTOPUHIOBLIN NPUEMHUK U XpPaHUNULLE AAaHHbLIX B O4HOM Orioke
— CoxpaHeHune nHdopmaLum HeNnocpeacTBEHHO Ha BCTPOEHHYH0 kapTy SD
— ABTOHOMHBI aHanmM3 3anucaHHbIX aHHbIX MOHUTOPUHTa

BbicokockopocTHOM aBTOMaTu4Yeckun neneHrarop PR100-DF (DDF0Q7)
— ®asoBble METOAbI NENEHrOBaHNsS NO3BOMNSAIOT NOMyYaTb pe3ynbTaT C BbICOKOW TOYHOCTLIO
3a 40NN CekyHabl
— [1Be neneHraTopHble aHTEHHbI NEPEKpbIBAOT AnanasoH paboyumx 4acToT NENEHroBaHHUS OT
20Mlu go 61T

A dekTnBHaA paboTa 6narogaps BO3MOXHOCTUM AUCTAHLUNMOHHOrO ynpaBrieHus

— Bo3MoXHOCTb NONHOMYHKLMOHANBHOIO AUCTaHUMOHHOTO ynpaeneHns R&S®PR100 yepes
nHTepdenc LAN (Habop komaHg SCPI B cootBeTcTBMM C IEEE488.2)

— Bo Bpemsa paboTtbl uHTepdenc LAN obecneunBaeT MakcumarbHyt0 CKOPOCTb nepegaydn
AaHHbIX M3MepeHnn n obecne4vnsaeT ahpeKkTMBHOE ANCTAHLUNOHHOE ynpaBneHme
NPUEMHMKOM, HanpmMmep, Ha HeOBCNYXMBAEMbIX CTAHLMAX KOHTPONSA. OTOT OTKPbITbIN
NHTepdeNnc HaCcTOATENbHO HEOOX0ANM AN NHTErpaunm NpUEeMHUKa B CyLLECTBYIOLLEE
NpOrpaMMHOE OKpPYXXEHWE.

PaboTa oT BCTPOEHHOrO 3f5IeMeHTa NUTaHusA
— KomnakTHasa KOHCTPYKUMS 1 HU3KOoe aHepronoTpebneHmve: oo 4 yacos paboThbl
— Heb6onblune pasmepsbl 1 Manbii Bec: 3,5 Kr, BKNoYast 3aIEMEHT NMUTaHUS

Ypo6¢cTBO M NpocToTa paboThbl

— bBnarogaps NOHATHOWM CTPYKTYpe MEHIO M NPOCTOTE UCMOSb30BaHNA NPOrPaMMHOro
obecnevyeHns AucTaHUMoHHOro ynpasneHns R&S®PR100-Control TpeGyeTcsa Tonbko
MUHUMarbHOEe 00yYeHne TeXHNYECKOro nepcoHana.

— B 3aBUCMMOCTM OT KOHKPETHOM 3aa4yun, UMeeTCs BO3MOXHOCTb NpeaCcTaBUTb
oTobpaxaemble curHanbl B napameTpuydeckom Buge n otobpaxartb Ha 6,5” akpaHe B
onTumanesHoM dopmate

— BasosblIli NporpammHbIn nakeT R&S®PR100 noctaBnseTcs BMECTE C NMPUEMHUKOM, 3TO
No3BoOSIAET ANCTAHUMOHHO YNpaBnaTb NPUEMHUKOM C noMoubto MK, coxpaHaTb AaHHble
N3MepeHUI Ha XeCTKUA AUCK U BOCNpou3BoauTb 3Ty nHdopmauuio ¢ MNK ana uenen
aHanusa. [Inga pacwmpeHns yHKUMOHarbHbIX BO3MOXHOCTEN NporpaMmMHoOro obecneyeHus
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OVUCTaHLMOHHOIO yrnpaBneHust UMeroTCa MHOMOYNCHEHHbIE LOMONHUTENBHbBIE ONUUK 1
pacluMpeHus nporpammMHoro naketa R&S®*RAMON

1.2. Pa6oTa B peXxume peanbHOro BpeMeHu

O6paboTka BXOAHbIX AaHHbIX B NpueMHnke R&S®PR100 BeaeTcsl B pexumMe pearnbHOro BpEMEHMN.
PeannsoBaHo 370 TakMum o6pa3om, 4TO Kaxdblin nocrneayoLwmnn 3abop gaHHbIX MaeT Nnbo B
pexunme HamnoxeHus cnekTpa, NMbo B pexxmMe ckremBaHus cnektpa. bnarogaps yemy npnbop He
NMeeT NPONYCKOB B NOTOKE AAHHbLIX XapakTepHbIX Ans 00bI4YHbIX aHaNNM3aTopoB CnekTpa u
N3MepUTENbHbIX MPUEMHUKOB M CBA3AHHbIX C HaKonmeHnem n o6paboTKoN NONy4YEeHHbIX AAaHHbIX.

BoiBog, Bbisog
LaHHbIX LaHHbIX

BbiBog, BoiBog |
AAHHbIX AAHHbIX 5
" _ Bbisog,
HakonneHune HakonneHue —=| BxoaHoW noTok BaHHbIX
ObpaboTka Obpabotkayl @ | [

Puc. 1-2-1. MexaHu3am o6paboTkm BXOOHbIX AAaHHbLIX TUMOBbIX aHANN3aTopPoB/M3MepPUTENbHbIX
NPUEMHMKOB CnekTpa (cnesa) 1 NPUEMHMKOB pearibHOro BpeMeHM (cnpasa)

PabGota B pexume peanbHOro BpPeEMEHW O3BONSeT OCYLLECTBNATb  PaANOMOHUTOPUHT
paguocneKkTpa C BbICOKOW [OCTOBEPHOCTBHIO MONyYyaeMbiX pe3yrbTaToB. PeXxum CoBMeLLeHUs
CrnekTpa npu KOHTPOsie MMNYNbCOB U CUrHANoB Maron AnuTenbHOCTU obecnevnBaeT HabnogeHne
BCEX CUrHarsoB.

BlN® Gez coeMeweHna cnekTpa (nponyck) DD = TecToBbie
MMNOYNeChbl
2nd FFT 1st FFT
o - T |:| oToOpaxaeTch
{-’/,/ I, ,_,--"ff E\x
| [ [ [0 [ | [ T T[T T | H He oToBpaxaeTcs
2047 0 2047 0 (noTepsiH)

Puc. 1-2-2. NoTeps AaHHbIX Npu paboTe 6e3 coBMeLLeHNs crnekTpa

Oaxe ecnv curHan nonan B MMHUMYM NOJIOCbI NPOMYCKaHUA BXOAHbLIX (OUITbTPOB U3MEPUTENBHOIo
TpakTa, curHan otobpasnTbCsl Ha aKpaHe Npubopa, a PexmMm BPEMEHHOW (COHApPHOW) guarpaMmmbl
NO3BONUT OTCNEeANTb PaKT M MOMEHT MOSIBIIEHMS UMMyIbCa.

Bl® Gez nponyckoe
2nd FFT 1st FFT
I —" —_— D oTobOpaxaeTcs
/{/ H\\,‘\K%“ 2/,/" H\“ax_
(T T T TTIENT AT T T T TT] Dmﬁpamamn,
2047 0 Fm? 0 HO He KOPPEKTHO

Puc. 1-2-3. PaboTa 6e3 noTepu gaHHbIX
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Mony4eHHble U3MepuTenbHblE OaHHble MO3BOMAT ofnepaTopy MOMy4YUTb KapTUHY 3aHaTHOCTU
CnekTpa 1 Ha OCHOBaHUM UMEIOLLENCS] MHCPOPMaLUM MPUHSITL PELLEHNE O N3MEHEHMM NApPaMeTPOB
BXOAHOrO TpakTa Ans 3axBaTa CUrHanoB MHTEpeca U KOPPEKTHOrO 3MEPEHNsSI NapaMeTpOB.

1.3. OGHapyxeHue nomMex B CeTsX pagmnocBsa3n

KomnakTHast KOHCTpYKUMA 1 Bornbluoe pasHoobpasue cneumanbHbix yHKUMiA aenaoT R&S®PR100
naeanbHbIM BbIGOpoM Ans obHapyxeHust Nobbix BUOOB paguonomMex.

HapexxHoe oOGHapyxeHWe paguMonomex, BbI3BaHHbIX, Hanpumep, HeUCnpaBHbLIM
3NEeKTPOHHbLIM 060pyAOBaHMEM

[na BbINOMHEHMS1 3TMX 3agay MPUEMHUK OCHALLeH cneuvanbHbIMU QYHKLUUAMKU, TaKUMKU Kak
HacTpaMBaemMoe BpPEMSI W3MEpPEeHUsl, a TaKkke BO3MOXHOCTb BblGOpa HEMPEPBLIBHOMO WK
NepuoauYecKkoro pexmma mnamepeHuin. Mockonbky 3T YHKUMKM 3dEKTUBHbI Takke B pexunve
naHoOpPamMHOro CKaHMpoBaHMsl, MOryT ObITb Nerko obHapyxeHbl faxe Henepuoanyeckme UCTOYHMKM
nomex. Taknme UCTOYHUKN MOMEX OYEeHb TPYAHO OOHapyXuTb ApYrMMuM cnocobamu BcreacTBue mx
HEepPErynspHOro nosiBNeHnst B ObICTPO MEHSIIOLLIEMCS CMEKTPE.

BX' Marker: @ Marker: D Delta Marker: | Lines:
912.237 872 MiHz| 910.158 472 MiH:z
-9.0 dBpVv -9.4 dBpv

20.0
10.0
0.0

IF-PAN Freq MK 912.33? 872 MHz 0 10 MHz RBW:6.25 kHz

ne
Puc. 1-3-1. R&S®PR100 oGHapyXeH1e MMyIbCHbINA NOMEXOBbIX CUTHAMNOB C NMOMOLLILIO
BPEMEHHOW AnarpaMmmel

Mo6oyHble M3NYyYeHUA INEKTPOHHbLIX YCTPONCTB U 3NEKTPUYECKUX Y3NOM MOryT ObiTb Bbi3BaHbI
MeXaHUYEeCKUMU MOBPEXAEHNAMU  INEKTPUYECKMX MPOBOAOB M  HapPYyWEHUEM 3SKPaHWPOBKW.
MepBoouepeaHas 3agada R&S®PR100 3aknioyaeTca B OBGHapYXeHUM [OaHHbIX CUrHarnos.
COBMECTHO C HanpaBsreHHoW aHTeHHon R&SPHE400 npueMHuK naeansbHO NOAXOAUT AN peLleHUs
3agay  paguvoOMOHUTOPUHra, a Onarogaps Hebonbwym pasmMepaMm U JIerkoMy BeECYy MOXeT
NPUMEHSATLCA AaXe B HEAOCTYMNHbIX 419 aBTOMOOUNA MecTax.

ROHDE&SCHWARZ GmbH & Co. KG 5
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Lindpposass obpaboTka curHanoB obecrneymBaeT MNPEBOCXOAHLIE XapaKTEePUCTMKM M MO3BOMSET
obHapyxmBaTb faxe O4YeHb cnabble curHanbl, @ BO3MOXHOCTb MAaHOPAMHOIO CKaHMpPOBaHUA faet
ObICTPbIV 0630p YaCTOTHOrO CrekTpa.

MMnynbCHblE NOMEXOBLIE CUrHAMNbl 0TOGpaXatoTCa B peXXumMe BPEMEHHON AnarpaMmmbl (Bogonaaa),
MOLLIHOCTb curHana otobpaxaeTtcs undpoBbiM kogmpoBaHmeM. B HenocpeacTBeHHom 6nun3ocTu ot
Mapkepa M kpacHbIM LBETOM OTOOpakaeTcsl NOMEXOBLIN CUrHan.

R&S®PR100 ocHalleH amddepeHumanbHbiM PEXXUMOM 0TOBPaXKeHUs! AN KOHTPONS U3MEHEHWU B
4YaCTOTHOM criekTpe. TeKyLWUin CnekTp 4YacToT (curHan noMexum npeanosiokuTeNbHO OTCYTCTBYET)
coxpaHsieTcs B bydepe npubopa B Ka4eCTBE ONOPHOTO.

120 kHz ' Average Off off  [LOMES 5BV

Al 944, 632 M +129dBpv = L ™

61.0
52.0
43.0 ‘
34.0 ﬁ ' ‘
‘ |1|"|' |
| ||
H W ” |J|'| L*‘\“
'. '1|.1 lI ll
Ho

1

-11.0

||
H"Iih‘w"\\ ”u "| A B 'l L )

|
.’Mrﬂ"'-u\“ | il ||| |

RE-PAN RUN+I¢  925.000 000 MHz .. 960.000 000 MHz  RBW:12.5 kHz
T**__
dc

Screen Mode
Puc. 1-3-2. Tunosown cnekTp paguocurHana 6e3 nomex

Mpn aktmBauumn AuddepeHUnansHOro pexnma OoTobpaXKalTCAa TOMbKO OTAMyarowmecss oT
COXpaHEeHHOro cnekTpa curHarsbl, YTO NO3BOMSET NErko BblAENUTb CUrHan noMexu.

Onuma oToOpaxeHUA cnekTpa B pexume nocrecBevYeHusi (NONMMXPOMHbLIN cnekTp) R&S
PR100-PC

MONMXPOMHBIN CNEKTP MO3BONSAET pas3nuyatb HanOXEHHble CUrHasmbl, KOTOpble HEBO3MOXHO
OTNUYMTL OObIYHBIMM MeTogamMu (Kak cnekTparnbHas KapTuHa, peXxum BoAaonaz, MakCMMarnbHOro
HakonneHunst). CroXHOCTb OTOOpaXeHUS HaNOXEHHbIX CUrHanoB CBsi3aHAa C TEM, 4YTO OHM
NOSIBNAIOTCA B OOHO U TOXE BPEMS, Ha OAHOM YacTOTE M YaCcTO CXOXMMM YPOBHAMW. [Inga pasnuuns
NOAO6HbIX CMOXHbBIX CUrHANOB MPUEMHUK aHanuM3upyeT YacTOTy MOSABIIEHUSA KaXKOOro curHana v
oToOpaxkaeT pesynbTaT C MPUMEHEHMEM LBETOBOro koaupoBaHus. CurHanbl, oTobpakaemble
KpacCHbIM, MOSIBMSILOTCA B CNEKTpe ropasfao valle, YeM oTobpaxaemble 3efeHbIM UM CUHUM.
"paHuubl NEpMAHEHTHOCTU OTOOpaXkaeMbIX CUrHanoB 3a4alTCA MONb3oBaTeENEM B HaCTpoOMKax
npuemHuka n3 pacdeta 100% BpemeHu. [daHHbIN pexum ocobeHHO noneseH npu pabote c
UMNYNbCHBIMWA CUTHanamu, HaknaablBaloWMMUCS Ha UCKOMbIE MMMNYNbCHbIE CUrHanbl (Hanpumep
GSM, DECT, WiFi).
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RGN NSRS Oy S R 21480y |®® 946111 115MHz 9.6 dByY
st a R . M  946.009 393 MHz +5.8dBuy

1
0 GXTIETELE D MH:  +08dBpv L ™ |®  omemwe 53 @
RX

RX
M
D CurHan nossnaetca

! pexe
CurHan noasnaertca
qawe

wi
i
¢ 2407.383 433 MHz K3 10 MHz 6.25 kHz 500.0 ps 946.111 115 MHz

DRy ) PO T T . ) . Get
Mode Range Param Marker More » Lines Matars

aw. MOD LEVEL AP 1T 7 o
9 kHz M Max Peak Off Off :

BE 500.500 000 JNTTRRLXY T AN
X

M3mepaemblid curHan

u}:(: 4'|'( |
Max Peak Off Off

-12.6 dBpV
R

L Ny i A W 1o 28 ’ Y

_‘Y.,\\ s " firaay A, Momexosblin curHan
!

-19

21
IF-PAN Freq ¢ 500.500 000 MHz K
Display 4 Peak |
Mode Range rT

500,500 00 z 10l 5 MHz 3.125 kHz  500.0 ps

'7;" = Polg:";r:‘me Marker More »

BbicTpoe n HapeXxHoe BbIIBIIeHMe UCTOYHMKOB NOMEX, HanpumMep, B aaponopTax

CoBMmecTHoe wucrnonb3oBaHne R&SPPR100 ¢ akTWBHOW HanpasBneHHow aHTeHHon R&S®HE400
AaeT BO3MOXHOCTb ObICTPOro 06Hapy>KeHMs1 NOMEXOBLIX CUTHAMOB U MOCNEaYOLEro NCKNOYEHNS.
[laHHOe CBOMCTBO OCODEHHO KPUTUYHO B paguocBa3n, onpegenstowen 6e3onacHocTb 06bEKTOB
(Hanpumep, B ceTax pagnoHasuraumm, cnyxbax ynpasneHms Bo3ayLwHbIiM asmkeHnem (ATC)), oHO
nomoraeT MOCTaBLWMKY Yycnyr usbexaTb [Ooporoctoawmx oTka3oB. CoyeTaHne ObICTpPOro
NaHOPaMHOrO CKaHMpPOBaHUA AONs  NofiydeHus obwero npeacrtaBneHMss O  cuTyauum C
nocrneayroLwmMm CKaHMpOBaHMEM W aHarnmn3oM B pexume (UKCUPOBAHHOM 4acTOTbl HA OCHOBE
AaHHbIX 1/Q 0CcOBEHHO XOPOLIO NOAXOANT ANs TakMx 3agau.

B pexvMme nmaHopamMHOro CKaHWMpOBaHWS McCcrnedyembl AuManas3oH 4acToT CKaHupyeTcs Laramu
wupuHon go 10 MIy, npy aTOM AN KaXKAOro Lara paccyuTtbiBaeTcs ObiCcTpoe npeobpasoBaHue
®ypbe (FFT) cooTBETCTBYIOLLEN LLUMPUHBI.

R&S®PR100 AaeT BO3MOXHOCTb GbICTPOro aHanuaa 3aHATOCTU CMEeKTpa U NErkoro OTCIeXnBaHWs
nobbIX W3MEHEHWIN, BbI3BaHHbIX C HereranbHbIMKM nepefaTymkamn, UCTOYHMKaAMKU MNOMeX U
npoynmun  aktopamu. [lpn OCTaHOBKE pexunma CKaHUMPOBaHWUA, MPUEMHUK aBTOMAaTUYECKU
NnepeknioyaeTcs B pexuMm ayamo-MOHUTOpUHra. bnarogaps yHKUMW MapKepHbIX W3MepeHui
nobor  MHTepecylLWwmin  curHan  MoxeT  ObiTb  OT(uNbTpOBaH, AEeMOAYNMPOBaH U
npoaHanuM3npoBaH.
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120 kHz ' Average off off | (NONESS BV

Al 944 632 Mz 11deev. D
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-18.0
-21.0
-36.0

RF-PAN RUN+I¢  925.000 000 MHz .. 960.000 000 MHz  RBW:12.5 kHz
E—— T T PRERTTATSE S —————

< Back Screen

Puc. 1-3-3. OTobGpaxeHne nomexun B andpdepeHumnanbHOM pexmme

lUnpuHa wara ans GbICTPOro NaHOPaMHOro CKaHWPOBaHMS MOXET ObiTb BblOpaHa mcxoas 13
COOTBETCTBUSI C pPaCCTOSIHUEM MEXAY KaHanamu, WUCNoNnb3yeMbiMU pPasnuyHbIMKU  CryxGamu
paguocesian.  PexuM  naHopamHOro  CkaHMpoBaHWs obecneyvMBaeT  BbICOKME  CKOPOCTM
CKaHMPOBaHWA M  y3KMe TMOSIOChbl 4acToT paspelleHnsi, 3To obecrneynmBaeT  BbICOKYH
YyBCTBUTENBHOCTb.

1.4. KoHTponb nonb3oBaTenbCKUX CNyX06 paanocBA3m

PeXum ckaHMpoBaHWA MO 4YacToTe npeaHasHadeH, rnaBHbIM 06pas3oM, ANS KOHTpons Ccryx6
pagunoCBs3m, UCMOMb3YHLLMX PUKCUPOBAHHOE PACCTOSIHME MEXAY KaHanamu.

KoHTponb 6onbluoro konuM4yecTea cnyx6 pagumocBA3M NOCPEeACTBOM pPas3fiMyHbIX PEXUMMOB
CKaHUpOBaHuA

CkaHupoBaHue no yactoTe

B pexvme ckaHMpoBaHWs NO YacToTe onpeaeneHHbI NoNb3oBaTenemM ananasoH CKaHMpyeTcsi Npu
PMKCMPOBAHHOM PACCTOSIHUM Mexay KaHanamu. [MpMemMHWK NpOXOAMT 4epe3 MCCrnesyeMblit
[AVanasoH YacToT 1 NPOBEPSIeT 3aHATOCTb KaXXO0ro kaHarna.

MNpy oOHapyXeHWM curHana c YpPOBHEM, MPEBbLILIAOLMM YCTAHOBMEHHBIA MOPOr, NPUEeMHUK
3a[epXMBaeTCs Ha COOTBETCTBYHOLLEN 4YacToTe 3afaHHbli MPOMEXYTOK BpeMeHW, [JaBasi
BO3MOXHOCTb CUCTeMe JemoaynupoBaTb U obpaboTtatb curHan. B cnyvae aHanoroBoMu
MOAYNSLUKU, UMEETCSH BO3MOXHOCTb HEMOCPEACTBEHHOIO KOHTPOSSI AEMOAYNUPOBAHHOIO CUrHana
C NMOMOLLLbIO BCTPOEHHOIO AMHAMMKA UMW HAYLLHMKOB.

CKaHMpOBaHMe no NamMATH

B pexunme ckaHMpOBaHMA NO NaMATU nocrnefoBaTenbHO CKAHUPYIOTCA WU MPOBEPSATCA Ha
3aHATOCTb 3apaHee BblOpaHHble KaHamnbl, COXpaHeHHble B s4Yeirkax namsaATh. R&S®PR100
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npegocTtaensieT nonb3oatento 4o 1024 syeek namsaTtu. [NapameTpbl npuema MoryT ObiTb 3a4aHbl
OTAENbHO ANA KaXXO0W A4YEenKn namsaTu.

CkaHMpoBaHWe No namsAT 0COGEHHO NOMNEe3HO AN CKaHUPOBaHUSA OTAENbHbIX YacToT, Ha KOTOPbIX
HeT (PMKCUPOBAHHOIO PACCTOSIHUS MeXAy KaHanamy WM UCNONb3YHTCA PasfUYHble PEXUMbI
AeMoaynsuMnm 1M norocbl 4YactoT. Takum o6pas3oM, PeXMM CKaHMPOBaAHMA MO MamsATh
npenocTaBnsieT nofb3oBaTento 6onblyo cBO6OAY, YEM PEXMM CKAaHUPOBAaHWS MO YacToTe.

N3mepeHune 3aHMmMaeMoi Nonochbl CUrHana

BcTpoeHHass BO3MOXHOCTb NPUEMHUKa, JOCTynHasi B HOBOW Bepcumn npowwmskn v 6.0, no3sondeTr
NpoBOAUTbL HOPMWPOBAHHbBIE U3MEPEHUS 3aHMMaeMOW CUrHaroM MOfIoChbl COrfacHO MeToAuKam
MC3-P SM.443: B % wvnu x dB meTogamu. Takke BO3MOXHO MPOBOAUTbL U3MEPEHUA KaHanbHOM
MOLLHOCTW curHana. [aHHbii oyHKUMOHaNn Heobxoamm AN OLEHKN KayecTBa nepeaayn.

yr— T

120 kHz Max Peak Off Off oo off

AN 92, 400 000 MHz +421dpr N

Measure Time Mode Manual
Measure Time +5000ms

Measuring Mode Continuous
External Trace for Diff Mode oH
External Trace File Loaded

Occupied Bandwidth
0BW Meas Mode
X0B

Limit Mode

\. ) u|'
‘-‘ MR n# A
\78 g Tl

o M 92400 000 MHz 01 500 kHz 313Hz  500.0 ms
| 15.59 kHz (Max 195,19 Ktz ) | ChPwr +43.8 dBuV |
: r—Diff P DifEEE™™

Mode SUppress Save

154.59 kHz (Max 195.19 kHz )| ChPwr +49.6 dBpV |

1.5. NMpuem n aHanu3 curHanoB 6eancTBus

I'Iepe,u,aTqMKM MOryT ObITb npocrneXeHbl He TOJIbKO BU3yalibHO Ha 3KpaHe MNpueMHUKa nyTtem
CKaHMpoOBaHMA 4aCTOTHOIo CnekTpa, HO akyCTu4eCkn C NOMOLLbIO (*)yHKLI,VII/I TOHaJ1IbHOro curHana.

INokanusauma CcUrHanoB 3KCTPEHHOro BbI3OBa C MOMOLbLIO HanpaBfieHHOW aKTUBHOWM
aHTeHHbl R&S®PHE400
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MNMocne ycTaHOBNEHMSI 4acTOTbl MepefaTyMka CcurHama 3KCTPEHHOro BbI30BA MOMb3oBaTelb
aKTUBUPYET TOHamnbHbIA pexum, bnarogapsi KOTOPOMY MHTEHCMBHOCTb CUrHama, a 3HauuT U
HanpaBneHne Ha WCTOYHMK MOXET ObITb OnpedeneHo Mo FPOMKOCTM TOHanbHOIO CcurHana,
NOBOPOTOM @HTEHHbI.

ToHanbHasA (byHKLIMiI B CITOXHbIX ﬂaHD,LIJadJTHbIX ycnoBusx

BO3MOXHOCTb MOMCKa WCTOYHMKA CUrHana Mo rPOMKOCTM TOHa TO3BOMseT orepaTopy
COCPeaoTONUTBLCA Ha NaHawadTe U He OTBnekaTbCs Ha 0030p oToOpaxaemoro Ha aKpaHe
cnekTpa.

Ecnn mecToHaxoxaeHMe Haxodserocs B OMacHOCTM nuua onpeaeneHo nocpeacTsoM
AemMoaynsuumn curHana 6eactemst U 06paboTkM ero copepkaHusl, MHpopMaLmns O PacnonoXeHNM
HeMe[eHHO HanpaBnsaeTCcsa aBapuHO-cnacaTenbHON KoMaHae.

1.6. O6HapyxeHue camofernbHbIX B3pbIBHbIX ycTponucTs (CBY)

MyTem nocTeneHHoro NpUBNMKEHNs K UCTOYHUKY curHana R&S®PR100 nossonseT o6HapyxuBaThb
cnabble curHanbl B CAOXHbIX NTaHAWATHBIX YCNOBUSX.

OGHapyxeHue CBY paxe B pexume oXxXugaHus

MepeunsnyyeHune retepoanHa MoxeT GbiTb AeTekTpoBaHo R&S®PPR100 aaxe B TOM cryyae, ecnu
YCTPONCTBO UCMOMb3YeTCA TOMbKO B pexume npuema. lNpueMHUK yaaneHHo ynpaBnsgemoro
B3pbIBHOIO YCTPOWCTBA OTCTaBMSAET Credbl B CNEKTpe paaMoyacToT faxe B pexume OXuaaHus.
MepeusnydyeHve retepognMHa W gpyrme nobo4yHble 3ddekTol NpMBOOAT K  MOSABIEHMIO
HenpeaHaMepeHHbIX M3nyyvyeHnn. B nonynpodeccruoHanbHbIX YCTPOMCTBaX HM3KOrO KadyecTsBa
Takue n3rnyvyeHust BCTpeyalTcs ropasgo yaile.

Puc. 1-6. OTcnexvBaHue CUrHanos pagvo3NeKTPOHHBIX YCTPOMCTB ¢ noMoLlbio R&S®PR100 u
R&S®HE400.
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Nokanusauynsa CBY coBmecTHO ¢ R&S®HE400

R&S®PR100 Haubonee adpdpektnBeH 6Gnarogapss HeobblMaWHO LUMPOKOMY AManas3oHy paboumx
4acToT, 4YTO AaeT 6onblIoe NPEMMYLLECTBO MPU OpraHn3aumm NOMCKOB, Korga YyactoTa MU3nyyvyeHus
HemsBecTHa. bnarogaps BbICOKOKAQYECTBEHHOMY MNPECENEKTOPY WCMNONb30BaHWE NPUEMHMKa
BO3MOXHO [aXe B YCMOBUAX CUIIbHbIX MOMEX W HanmuMumm nNoOOYHbIX CUrHamoMm B
HenocpeacTBEHHON 6nM30CTM OT YacToTbl Npuema. OTO No3BonsieT 3PPEKTUBHO UCMONb30BATH
NPUEMHUK JaXe Ha MONaX CPaKeHUR, rae ahup CUMbHO 3arpykeH MOLLHbIMW CUrHaNnamm.

Manbin Bec n gnuTtenbHasn pa60Ta OT BCTPOEHHOro 3yieMeHTa NnnTaHusA

O6nanaa BecoM nopsaka 3,5 kr R&S®PR100 MoOXeT MCronb3oBaTbCA Ha MNneyYeBOM pemHe, a
Bpemsi paboTbl OT OOHOrO 3MeMeHTa NUTaHus nopsaka 4 4acoB AenaeT ero uaearnbHbIM Ans
pasfyHbIX 32034 PaAUOMOHUTOPUHrA.

1.7. OOGHapyeHue MUHUATIOPHbLIX NepeaaTYNKoOB

Bnaroaaps Bbicokon mobunsbHocTM R&S®PR100 siBnseTcs naeanbHbIM NPUBGOPoM Ans pasfnyHbIX
3ajay pagnoMOHNTOPUHra.

UmeeTca BO3ZMOXKHOCTb OGHapPYXeHUs «XKYYKOB», Hanpumep, B KOH(epeHL-3anax

R&S®PR100 MOXeT C NerkocTblo OBHapyXuBaTb Mobble TUMbl MUHMATIOPHBLIX MNepeaaTvynKoB.
LLinpoknin pabounin guanasoH 4acToT NepekpbIBaeT YacToTbl paboTbl 6ONbLUNMHCTBA NPUMEHSAEMbIX
B HacTosillee BpeMs «KyykoBy». [Ona paboTtbl ¢ vactotamu Bblwe 7,5 [Ty npumeHsieTcs
nopratuBHasa aHTeHHa R&S®HF907DC, ocHallleHHas MOoHMXaLWMMK KOHBEepTopamu Ans paboTsi
go 18 'y,

JNTokanusaumsa «Ky4koB» ¢ noMmoubio R&S®HE400

R&S®PR100 no3BonseT peanvsosBaTtb AMddepeHUmanbHblii PeXnm namepeHuin. TekyLwmin cnekTp
curHana MoxeTt ObITb COXpaHeH B KavyecTBe OMOPHOro MOCPEACTBOM Haxatusi HeoOXOAMMbIX
knasuw. B pesynbTate 4yero npueMHuK oTobpaxaeT pasHuLy OMOPHOIro U TeKyllero cnekrpa.
JTloboe mnameHeHue B crnekTpe MoxeT ObITb cpa3dy xe obHapyxeHO. VIHTEHCUMBHOCTb CUrHanos
3aBUCUT OT HanpaBfeHus W PacCTOSAHUSA OO WCTOYHUKA, YTO OaeT BO3MOXHOCTb BbISIBNEHMWS
nepenaTynkoB.

Puc. 1-7. MNouck nepegatymkos nocpeacrsom R&S®PR100 n R&SPHE400
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Opyras nonesHas ocobeHHocTb R&S®PR100 — ToHambHbIA PEXUM, B KOTOPOM W3MeHeHue
WHTEHCMBHOCTU CUrHana BNuseT Ha rPOMKOCTb TOHa. OTO JaeT BO3MOXHOCTb abcTparnpoBaTbCs
OT 9KpaHa 1 cocpefoTOMUTLCS Ha MOVUCKE.

1.8. PYHKUUA TPUAHTYNALUM ANA JIOKanuM3aumMm UCTOYHUKOB
NU3ny4yeHun

MeneHrauus curHanoB B py4HOM peXxume C noMoubio R&SPHE400

®PyHKUMA NeneHroBaHus peanuayeTcs no MNpUHUUNY MakcuMyma guarpamMmmbl HanpaBneHHOCTU
NnocpeacTBOM MOBOPOTa aKTUBHOM HanpasfieHHoW aHTeHHbl R&SPHE400 B HanpasneHum
MaKkcuMyma curHama u oTobpakaeTcs MNeneHroM Ha anekTpoHHoM komnace R&S®PR100 no
oTHoweHuto Kk Cesepy. brnarogapss GPS komnacy ans onpegeneHust CO6CTBEHHOrO MOSOXKEHUS
AaHHBIN NeneHr MoXeT OblTb OAHO3HAYHO OTCNEXeH. Pe3ynbTaTbl HECKOMNbKUX U3MEPEHUA MOTyT
NOBbICUTb TOYHOCTb NENEHroBaHusI.

Ona obneryeHua paboTbl C NPUEMHUKOM B AaHHOM pexume poctynHa yHkuma «HSCAN».
MpuMeHeHne [JaHHOW ONnuuM 3HauYuTenbHO obneryaeTr W ynpowaeT npoueaypy pydHOro
aMnIMTygHOrO MeneHroBaHus paguocurHanoB, OCYLLECTBISEeMY Mpyv MOMOLLM  KOMMSeKTa
HOCMMbIX HanpaBneHHbIX aHTeHH R&S HE400 ocHaleHHbIX BCTPOEHHbIM KOMMACOM U NPUEMHbIM
yCTpONCTBOM cnyTHUKoBon (GPS) HaBuraumm.

[na onpegeneHvs HanpaeneHus (nerneHra) Ha MCTOMHWK PaauMou3riyYeHuin, C MCMNOoNb30BaHUEM
«HSCAN», onepaTtopy OOCTaTOYHO COBEPLUUTb OOWH MOMHbIA OGOPOT HarnpaBriEHHOW aHTEHHbI
R&S HE400 Bokpyr cBoen ocu.

Pesynbtatom aBnsieTcs LMpoBOe U rpadpnyeckoe oTOOpaxeHUsl Ha aKpaHe npubopa AaHHbIX O
HanpaBneHn (NeneHre) Ha UCTOMHUK PaavoN3NydYeHNU.

Mpaduyeckas wuHdopmMaumsa, oTobpaxaemass Ha 9kpaHe npubopa, COOEPXKUT W3MEPEHHYHO
anarpaMmMmy  HanpasfeHHOCTM (kapguoupa), C BblOENeHHbIM  (BbIYMCMEHHbIM) 3HAYEeHUEM
MakcMMyMa (neneHra) otobpaxaeMbiM B BUAE Jyda 3eNeHOoro ugeTa.

B Buae nyya xentoro uBeTa, oTobpaxaeTca MHopmaunsa TeKyLlem HanpasneHun (opneHTauum)
HanpaBneHHon aHTeHHbl R&S HE400. Npun coBnageHun XenToro u 3ereHoro nyyvyen, aHTeHHa
TOYHO HanpasfeHa Ha UCTOYHWK PagnonsnyyeHun.

150 kHz ' RMS off Off

AN 95, 000 ([P MH: +42.6dBpV

Antenna: HE-300 20 MHz .. 200 MHz
SQL  +10.0dBpV

i 1 i
15 25 35 45 55 65 75

Field Strength  +65.4 dBuV/m

Compass Azimuth 199
Bearing Azimuth 2327
Polar Level Reference +44.0dBuV
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N306paxkeHne nyden neneHra n opyveHTauMn aHTEHHbI COXpaHsSIeTCs Ha akpaHe npubopa n B Te
nepvoabl BpeMeHMW, Koraa WCTOYHUK paavousnydeHus npekpawiaeT cBoto paboTy, 4To paet
BO3MOXXHOCTb OMepaTopy NpoAokaTb MeponpusaTvst Mo nokanusauun (Hanpumep, npoaorkaTb
ABWXEHVE B HanpaBnNeHnM UCTOYHUKA pagnonsnyYeHuni).

MpumeHenne onumm «HSCAN» moxeT 6biTb 0COOEHHO BOCTPEOOBAHHBIM MPY BbINOMIHEHUN 3ada4
PaAMOKOHTPONS WM NOKanuM3auuyM WUCTOMHWKOB PaauMoOU3NyvyeHuin B OnkHEW 30HEe U 0CODbIX
YCINOBUSIX — ropof, 30HbI NPOMBbILLIIEHHOW 3aCTPONKM, KPbILWIWN 340aHWUIA, COOPY>XEHUIA U T.4.

Onsa pabotbl dyHkumn «HSCAN» Heobxoamnma Bepcus PR100 Firmware He meHee 5.30, aHTeHHa
R&S HE400, OCHaLLlEHHOM BCTPOEHHbIM YCTPONCTBOM CMYTHUKOBOM (GPS)
HaBUraunn/aneKkTPoOHHbIM KOMNacoM 1 Hanun4yme onuun PR100-GPS.

q)yHKLIVIﬂ TPpUaHrynsaumm Ha ocHoBe HeCKOJIbKMUX nocrnenoBaTesibHbIX Msmepeuuﬁ

Bce coxpaHeHHble pe3ynbTaTbl NEeneHroBaHWs AOCTYMHbI NOfb30oBaTento B BuAe cnucka. [ns
peanusaumm  OYHKUMX TpuaHrynsiuMm Heobxoaumo BblOpaTb M3 CMMCKa WMHTepecyowme
pesynbTaTtbl. Pesynbtat otobpaxkaeTcss Ha kapTe MECTHOCTM, 3arpykaemow HernocpeacTBEHHO B
NPUEMHUK, C pagnycoM, XapakTepuaylowmmMm olwnbky neneHroBaHusi. ocne 4Yero curHan MoxeT
OblTb NPOAHANM3MPOBAH W UCKITHOYEH.

SOL: Off

AR 999.997 000 JY T R M A -

Antenna: [Default]

USB  MaxPeak  Off Off

SaL  +0.0dBuV

-0 0 10 20 30 40 50
Field Strength - dBpV/m

iy +00Hz

GPS Satellites  7/11 (fix/view)
GPS Pos N 48° 7.61444" E 11° 36.67511" Alt:

Mode Range

Puc. 1-8-1. MeneHroeaHue curHanos nocpeactsom R&S®PR100 n R&S®HE400

A -
Kaidhiausen:Sud
ignheimer Platz
L
L
Ihausen: pezikstel

Haidhausen
Sud

| ¥ Y
sl § & Berg
A 3%
Ly AN
! %‘5 B S pmnErsils i
redhat %
Sankt-Martin-Stralie
H T Karl-Prais-Platz
1 i i L
{ NGkia
] iermens
\ 1 latwarks
B Wennhers e -

Triang N 48° 7.22443" E 11° 37.07920" +175m Incl.Pos: 1,2, 3
w I
Param Zoom In Zoom Out

Position

Puc. 1-8-2. ®yHKLMS TpUAHTynsLMK, OCHOBaHHAsi Ha CIOXEHUW pe3ynbTaToB NeneHroBaHus
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ABTOMaTM4YecKas nefeHrauusa curHanos

YcraHoBka onuun R&S®PR100-DF npespallaeT NpMeMHUK B MOMHOMYHKLMOHAMNbHBIA LIMdPOBOi
OAHOKaHamnbHbIM neneHraTop paguocurHanoB. [laTeHToBaHHble koMnaHvven Rohde&Schwarz
OfHOKaHarnbHble MeneHraTtopbl Ha OCHOBE METOOOB KOPPEnsuMOHHOro WHTepdepomepTa W
BatcoHa-Batta o06ecneumBaloT BbICOKYID TOYHOCTb W3MEPEHUMMA U HU3KYID 3aBUCUMOCTb
pe3ynbTaTtoB OT MNEepeoTPaXeHUW, COMocTaBUMble C MHOrOKaHanbHbIMU  MerieHraTopamMu.
KoMnakTHbIN NOpTaTMBHLIWM NeneHraTop nepekpbiBaeT AnanasoH YacTtoT oT 20 My go 6 Ty um
MoXeT ObITb yCTaHOBMEH Ha aBToMoaunb noboro knacca. [pumeHAemble neneHratopHble
aHTeHHbl R&S®ADD107, R&S®ADD207 MMeT BCTPOEHHbIi GPS NPUEMHUK U 3MEKTPOHHbIN
Kkomnac.

Ona ynydweHus pesynbTaToB MeneHroBaHus B AuanasoHe uvactoT 20 — 690 MIy moxert
ncrnonb3oBaTbcd aHTeHHa ADD307. AHTeHHa aganTupoBaHa ANs MOOMWMbHbLIX onepauui, umeeT
NEerknin BEC U CKIagHyto KOHCTPYKLMIO
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MoapoBHee O BO3MOXHOCTAX U XapaKTepucTuKax LMdPOoBOro neneHratopa Ha 6ase npuemHuka
R&S®PR100 Bbl MOXeTe HaTu Ha caiTe Ha cTpaHuue R&S®DDF007.

Mo6unbHbIN NokaTop

KoHCTpyKuMsa neneHratopHbiX aHTeHH R&S ADD107, ADD207 nosBonsgeT NOCpPeacTBOM
MarHMUTHOro aganTtepa ferko YCTaHOBUTb MX Ha Kpbiwy noboro asTomMobuna (Mnn wnHOro
NOABWXHOIO cpefctea). Takum obpas3om nonb3oBaTternb nonydaet (yHKUMOHaNn MOoOBUIIbHOro
KOMMMekca npakTnyeckm Ha nbon TpaHcnoptHom 6ase ©6e3 HeobGxoauMMocTu  Kakoro-nnbo
nepeocHaLleHus.

ol

-5

g

\ b

Cuctema nogswkHon paguonokaumm R&S MobileLocator BnepBble NoO3BOMSIET BO BpeMs
ABWXEeHNA 0BbHapyXnTb N aBTOMaTMYeCKM onpeaenuTtb MeCTononoXeHne nepegartymka. Beero 3a
HECKOIbKO MUHYT KOMMakTHasd cuctema, OCHOBaHHasd Ha nopTaTMBHOM paguoneneHratope R&S
PR100 (R&S DDFO007), MOXeT npeBpaTuUTb CryXeOHblW aBTOMOOWUNb B paguonenieHraTopHyto
nnaTgopmy ¢ gmanasoHom vactot oT 20 My go 6 I'u. BmecTe ¢ gpyrumu paguonerieHratopamu
komnaHmn Rohde & Schwarz, cuctema R&S MobileLocator moxeT ObITb Mcnonb3oBaHa Ha
cneumanbHOW pagunoneneHratopHoM TEXHUKE M BepToneTax, a Tak Xe B newemM HOCMMOM
BapuaHTe.

«' 390. 000 000
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Cuctema nogBwkHon paguonokaumm R&S  MobileLocator 6bina paspabotaHa ans
aBTOMAaTMYECKOro OBHapPYXXEHNs1 CUrHANOB C MOCTOSIHHOM 4YacTOTOM B ropoAckux panoHax. [Nocne
cbopa AOCTaTOYHOro KONMMYECTBa AaHHbIX NefeHra curHana Hanmyne camoro curHana CTaHoBUTCA
HeobsizaTenbHbiM. Cuctema R&S MobileLocator He npeaHasHadeHa anst obHapyXeHusa ceTen
Push-to-Talk ("Haxkmun 1 rosopn") unm CUrHaNoOB ¢ U3MEHSIKOLLENCA YacTOTOMN.

MogpobHee o BoamoxHocTAX [10 MobunbHein nokatop (R&S MobileLocator) uutante B
npunaraemom GpoLtope B pasnene dannebl: https://www.rohde-
schwarz.ru/products/radiomonitoring/receivers/PR100/files/

OTo6paxeHune pesynbLTaToB Ha Uncposomn kapte R&S®PR100

Kaptel MoryT ObITb 3arpyxeHbl Cc ©GecnnatHoro canta www.openstreetmap.org. 1O
R&S®0OpenStreetmapWizard obneryaeT npouecc 3arpysku. [Nonb3oBaTenb ckauMBaeT KapTbl Ha
KOMMbIOTEP M COXpaHseT nx Ha SD kapTy NpMeMHuKa, Nocne Yero OHW JOCTYNHbI Ang paboTbl.

T MaOwetitizad I

S

Puc. 1-8-3. 3arpyska kapT ¢ www.openstreetmap.org

1.9. MHBecTUMK, paccumTaHHbIe Ha byayulee

Wvpokni pguanasoH paboymx YacTtoT M Bblgawowmecs QyHKUMOHANbHbIE  BO3MOXHOCTU
OPUEHTUPYIOT MPUEMHIK Ha BbINOMHEHUE NepcnekTuBHbIX 3agad. R&S®PR100 npegHasHayeH ans
npuema n 06paboTkM CUrHaNoB CyLLECTBYOLWNX U pa3pabaTbiBaeMbIX pagnoceTen.

Bbicokasi YyBCTBUMTENbHOCTb U GOnbLlUIOe pa3pelueHune

CoBpemeHHass uudpoBass obpabotka curHanos obecneynsaetT R&S®PR 100 BbICOKYHO
YyBCTBUTENBHOCTb NMPU NPUEME CUTHANOB WM MO3BONSET OETEKTUPOBATb AaXE WCKIHYUTENBHO
cnabble curHanbl, He TepsAs Npu 3TOM CKOPOCTb 0OpaboTkM. YyBCTBUTENBHOCTb NPUEMHUKA Y
paspelleHne curHana  3HauuMTeNnbHO  nydwe, 4YeM Yy TPaguUMOHHOINO  aHanoroBoro
LLUMPOKOMOMOCHOro NPUEMHMKa

N3Bne4yeHne MHcopMaLum MOAYNMpPOBaHHbLIX CUrHaNoB

[emoaynvpoBaHue aHarnoroBblX CUrHaroB MNPOUCXOAUT C MOMOLLBI MPUEMHUKa, AN 4Yero OH
obopygoBaH pasbeMOM [Ans MOAKIHYEHUS HAYLHWKOB UM BCTPOEHHbIM AvHaMukoM. CurHanbl
undcpposon moaynauum npeobpasytotes 1/Q AemMoaynaTopoM M COXPaHAKTCS Ha BCTPOEHHYHO
namaTtb unu nepegatotca vyepes LAN. MimeeTca BO3MOXHOCTb 3anucatb cobpaHHble OaHHble npu
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TexHu4Yeckasi uHghopmayusi R&S®PR100

noMoLWM MporpaMMHoro obGecnedyeHuss R&S®CA100, u 3atem ucnonb3oBaTtb WX AnNs
AOKYMEHTMPOBAHWS, BOCMPOM3BEAEHMSA UM MOBTOPHOIO aHanu3a 6e3 orpaHnYyeHnin, HanaraeMbix
paboTon B pexxmme pearibHOro BpEMEHM.

MoapobHee cm. https://www.rohde-schwarz.ru/products/radiomonitoring/Software/CA100/Detail/

OGHapyXeHne NMNynbCHbIX CUTHaNoB

Bnarogaps wupokon nonoce MY B 10 MIu, npnbop npucnocobneH gnsi 3axBata gaXe KOPOTKUX
MMNYNbCOB B OYEHb LUMPOKOM AmanasoHe. [MogoGHble MMMynbCbl Manow AfMTENbHOCTM MOryT
n3ny4aTbCcsa pagapHbIMU CUCTEMAMMW.

MOHUTOPUHIrOBbLIN NPUEMHUK U XPaHUNULLE OaHHbIX B OO4HOM Groke

64 M6ant RAM pgns 3anmcu notoka |/Q gaHHbIX ¢ nonocon nponyckanmst go 500 kl'y wnu
aHanoroBo curHana c nonocown go 12,5 kl'y,
— Kapta SD c namatbto go 32 M6anT gns XxpaHeHns 3anncaHHoOro NoToka AaHHbix 1/Q, ayauo,
cnektpa N4 nnun pesynbTaTtoB N3MEpPEHUn

BHeluHee yCcTponcTBO YTeHNA SD Kapr.

dopmaTt 3anucu aHanoroebix curHanos WAW, pesynbtatoB namepeHun CSV, CHMMKOB aKpaHa
PNG, umcpoBorn NoToK AaHHbIX I/Q OOCTYNEH B pexnme pearnbHOro BpemeHu vepes nopt LAN ¢
BO3MOXXHOCTbIO 3aNUCK Ha BHELUHWUIA OUCK.

AddekTnBHaA paboTa 6narogaps BO3MOXHOCTUM AUCTAHLUMOHHOIO ynpaBrieHus

B0o3MOXHOCTb  MONMHOMYHKLMOHANLHOIO  AUCTAHUMOHHOTO ynpasBneHnsa R&S®PR100 4epes
nHtepgenc LAN (Habop komaHg SCPI). Bo Bpemsi pabotbl mHTepdenc LAN obGecneuvnBaet
MaKkCUMarnbHyl0 CKOPOCTb MepefadM AaHHbIX Wu3MmepeHun u  obecneumBaeT 3 EKTUBHOE
ANCTaHUMOHHOE YynpaBfneHne MpPUEMHUKOM, Hanpumep, Ha HeobCnyXuMBaemblX CTaHUMAX
KOHTpONA. OTOT OTKPbIThIN MHTEpPMEnCc HeoBXoauM ANs NHTEerpaunm npuemMHuKa B CyLLecTByloLLee
NPoOrpamMmMHOE OKPYXXEHHUeE.

PaboTa oT BCTPOEHHOro 3anemMeHTa NnuTaHus

KomnakTtHaa KOHCTpyKUMA W HuU3koe aHepronoTpebrneHue: oo 4 4vacoB paboTbl. Hebonblive
pa3mepbl U Manbiin Bec: 3,5 Kr, BKNOYas 3feMeHT NUTaHus

Puc. 1-9. R&S®PR100 Ans cTauyoHapHOro UCnorb30BaHNs
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1.10. TMpocToTa n ynoobcTBO paboThI

KoHuenuus ynpasneHus R&S®PR100 otBevaeT TpebGoBaHUAM K COBPEMEHHbLIM MPUEMHUKAM Ans
pagnuomMoHUTOpuHra. Bce Heobxogumble M 3HaYuMmble napameTpbl MoOryT ObiTb  3agaHbl
HEeNnoCpeACTBEHHO C NMOMOLLbIO KHOMOK yrpaBneHnst Ha naHenu npubopa.

YnpaBneHne NpUeMHMKOM OCYLLECTBNSIETCS C MOMOLLbIO KHOMOK M KOMeC NpOKPYTKU. YOoGHoe
MEHI0 AenaeT JoCTyn K napameTpaM npubopa NpocTbiM 1 BbICTPbIM

PesynbTaTbl M3MEpeHUn, TaK Xe Kak W CMNeKTporpaMMbl OTODpaxarwTca Ha  ApKOM,
BbICOKOKOHTpPAcTHOM LUBeTHOM 6,5” aucnnee. [loacBeTka gucnnes MOXET perynmpoBaThbCs.
dopmat oTobparkeHMs 4aHHbIX BbibUpaeTcs Nnonb3oBaTenem.

A/ jrock
+20 dBm i
ovoe

MGAIN '@ €
i
soL @
]
TONE '@

Puc. 1-10-1. JocTyn K OCHOBHbIM (DYHKLIMAM MPUEMHMKA OCYLLeCTBNSETCH C naHenu npubopa

BbiBOA LM pOBOro NoToka AaHHbIX nocpeacTsom LAN:
— 1/Q paHHble B nonoce go 500 kiy,
— Uwudposoe ayamo B nonoce o 12,5 kl'y
— CnekTp naHOPaMHOro CKaHMPOBaHWSA (C MakCMMarbHOW YacTOTOW OOHOBNEHNS)
— Otobpaxaembin cnektp MY (c makcumanbHON YacTOTON OBHOBNEHUS)
— W3mepeHHble ypOBHM cUrHanoB
— W3mepeHHble 3Ha4YeHUs OTKITOHEHNSI YacTOThl
— W3mepeHHble 3Ha4YeHus Hanps»KEHHOCTM Nons

BbiBOO aHaNoroBoro noToka AaHHbIX:
— AmHanorosoe ayauo 4epes pasbem 3,5 um
- 21,4 MI'y MY yepes paszbem BNC (gns yactot ot 20 My, go 7,5 )
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R&S®PR100

Secan Configuration Menu

Scan Stant Frequency
Scan Stop Frequancy
Fraquency Scan Stepsize

Scan Start Line

Fraquency Scan
100.000 000 MHz
2 000.000 D00 MHz
0.100 000 MHz

150 kHz (28] Max Peak On Off

0 @GETEIEEID vi:  +27dBpvy D
Fraq

Panorama Scan Resclution BW 12,5 kHz

Me 3125 kHz

A R

Feld Strength

(T

Scan Stop Line

Use Squelch From Memory — 108.000 000 MHz ) STEP: 100000

g STOP K 88.000 000 MMz

No Signal Time Mode
No Signal Time

Dweill Time Mode
Dwell Time

Scan Cycle Mode

+05s
Manual
+05s

Infinite

10 MHz RBW

m A Zoom ¥

88,999 800 MHz
Display Full fl

Mode Screen Marker

IrrSEE—
Puc. 1-10-2. CTpyKTypa MeHI0

Display General Memory Antenna

150 kHz M Max Peak

AN 100.000 000 J%2°

150 kHz ™ Max Peak On Off

99.999 800 JUIES— Fi:MY

0
s -

Feld Strength

T |

g STOP Kk 88000000 MMz  _ 108.000 000 MHz ) STEP: 100000 100.000 000 M¥= 10 MHz

88,999 800 MKz
Display Full fl

10 MHz RBW

W A Zoom ¥

Puc. 1-10-4. ®yHKUMA MapKepHbIX U3MEepPEeHUI

Display Full
Mode Screen

Puc. 1-10-5.
awarpamma

Mode Screen Marker Color A Zoom ¥ Marker

Cnektp M4 wn kackagHas

1.11. YpoOGHoe nporpammHoe obecnevyeHne AUCTaAaHLUMOHHOroO
ynpasneHus R&S®PR100-Control

MporpammHoe obecnevyeHne aucTaHUMOHHOro yrnpasneHa R&S®PR100 GecnnatHo nocTasnseTcs
BMecTe ¢ R&S®PR100. OHO #BnsieTcs 4acTblo nporpaMmHoro naketa R&S®RAMON wu
obecneunBaet ynobHoe n adpekTMBHOE ynpaBneHue npuemHukoMm ¢ pabouen ctaHumm [K.
MporpammHoe obecnedeHne obnagaetT MNPOCTOM CTPYKTYPOA MEHIO U UHTYUTUMBHO MOHATHO B
paboTte, 3TO CHMXaeT 4O MUHUMYMa TpeboBaHMS K 0Oy4YEeHUI0 TEXHUYECKOro nepcoHana.

MNporpamMmmHoe obGecneyeHne AUCTaHUMOHHOrO YynpaeneHns R&S®PR100-Control nossonsieT
yrnpaBnATb BCEMW BO3MOXHOCTAMM LMEPOBOro KOMMAKTHOrO npuemMHuka. [padmyeckuin
MHTepdenc nonb3oBatena obecneynsaet paboTy NpUeMHUKa ¢ YAOOHbIM NS YTEHUS guchneem
NPMHMMaeMoro curHana, a Takke 3anucb W BocnpousBegeHue curHana. KMmetotcs
AOMNONHUTENbHbIE NporpaMMHble nakeTbl R&S®RAMON, no3sonsiolime CyLEeCTBEHHO pacLUMPUTb
AnanasoH QYHKUWA, Hanpumep, 0o6aBvB (PYHKUMM nepefadn CUrHamnoB OT AOMOSTHUTENbHbIX
NPUEMHMKOB WM paguvuonenieHraTopoB UMM K HUM, a Takke (PyHKUMM NpuUnoxeHun, paboTtbl C
6asamMu pfaHHbIX W nepegadn coobuwieHun. [lpy MNOMOWM  KOMMOHEHTOB MPOrpamMMHOro
obecrneveHnss R&S®RAMON MoryT OblTb peanusoBaHbl Crneuuanu3vpoBaHHble CUCTEMbI
PagNOKOHTPONSA, OT OAMHOYHbLIX ABTOHOMHbIX CUCTEM A0 CETEBbIX CUCTEM FOCYAapCTBEHHOro
mMacwTaba.

OcHOBHbIe (hyHKUMOHanbHble 0co6eHHocTn R&SPRAMON

Yno6c¢cTBO M ObICTPOTa UCNONb30BaHUS
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[locTyn K OCHOBHbIM (PYHKLUMSIM MOXeT OblTb OCYLLECTBIIEH MOCPEACTBOM KnaBul ObICTPOro
BbI30Ba.

Mpaduyeckoe oTobpakeHne pe3ynbTaToB BKOYAET:
— Cnektp N4 ¢ kackagHoOM gnarpamMmmon
— [laHopamHbIn cnekTp PY ¢ kackagHowm guarpaMmmon

Monb3oBaTenb MOXET HAaCTPOUTL LiBETa AMCISIes, pa3mep M pacrnosoXeHne OKOH B COOTBETCTBUM
C TpeboBaHMSAIMU KOHKPETHOM 3adauvM unu cgepbl NpuMeHeHus. B pexunme oTobGpakeHus
Avarpamm AoCTynHa pyHKUMSA MapKepHbIX M3MEPEHWNA.

0T06pa)KeHV|e, coxpaHeHue u BocnpounisegeHne AaHHbIX CNEKTPOB U KaCKaaHbIX AnarpaMmm

MporpammHoe obecneveHne R&S®PR100-Control nos3BonsieT 3anucbiBaTb M BOCMPOU3BOAUTb
cnektpbl curHanos PY wn [M4. Kpome TOro, Mmeercd BO3MOXHOCTb COXpaHeHus LMpOoBbIX
ayaMoaaHHbIX M AaHHbIX MoAaynupylowmx curHanos 1/Q (umcpposasa Y) ¢ wmpuHOM NoMoCh
yacTtoT go 500 kl'y, Hanpumep, A4na NocrneayrLwero aHanmMsa CUrHanoB ¢ UMdpoBon Mogynaunen.

Bydepusaums gaHHbIX CKAHUPOBaHUS NO YacToTe B KonbLeBoM 6ydepe

3anucb OaHHbIX B KOMbLIEBOW 6y¢)ep MOXeT ObITb OCTaHOBMNeEHa LwenykoMm Mmblwn. MNocne 4ero
COXpaHeHHble CUrHanbl MOTYT ObITb BOCrnpowum3seneHbl and aHanunsa.

Tabnuua 4acToT OTMeYeHHbIX CUrHanoB

NmMeeTcss BO3MOXHOCTb LLEMYKOM MbIWUW OTMETUTb pafuoKaHanbl U COXpaHUTb UX B Tabnuue.
OpHoBpeMeHHO B rpaduyeckoin hopme oTobpaxkaeTcsi MX YpoBEHb B 3aBUCMMOCTM OT 4acTOTbl.
Tabnuua gocTynHa Ans CoxpaHeHus U ocreayoLero aHanmaa.

e 7

e g -

SASun W - 567 * AR~ . NET HElEET samva
| o v ety e o KiFmess m T W EwEEE sav
w—w *h Mt ARLACANCR Az -=2O2B-020D

P S~

o -

W00 W W00 |
s ¥ o o Pens it - o

L _1_____ K- __L _1_ZXJ

Puc. 1-11-1. OtobpaxeHne cnektpa MY 1 ncnonb3oBaHne MapkepHON OyHKLUN.
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Puc. 1-11-2. lUnpokononocHoe naHopamHoe ckaHupoBaHue ¢ pyHkumen MAX HOLD [YaepxaHue
MakcumMyma) u KackagHown gunarpamMmmMon.
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Puc. 1-11-3. Cnektp N4 1 kackagHas avarpamma curHana pagapa aspornopTta r. MioHXeH.

2. MpnHUMN padoTbl

BxoagHow TpakT

OT aHTeHHoro rHesga BXOAHOW curHan orpaHudeH 8 [Ty annapatHon 4Yacteto n 7,5 Ty
nporpaMmmMmHbiM obecnedeHneMm. ObpaboTka curHana mgeT nNo TPeM TpakTam B 3aBMCUMOCTU OT
JmanasoHa 4acToT.

CurHanbl vactoton ot 9 klly go 30 MU npoxogaT 4epe3 npeaBapuUTEnbHbIN YCUNUTENb
HenocpeacTBEHHO Ha aHarnoroeo-LudpoBon npeobpasoBaTternib 6e3 npeobpasoBaHUs 4acToTbl.
CurnHanbl yactoton ot 20 MI'y go 3,5 My nogatoTcs B cekumto MNY yepes nepecTpanBaembliii
npecenekTop 1 npegycunuTenb Unu, B Criydae BbICOKMX YPOBHEW CUTHANOB, Yepe3 aTTeHaTop.
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MpenBapuTenbHbIN CENEeKTop, a Takke aTTeHwaTtop addekTMBHO 3awmwaroT cekumo MY ot
neperpyskn. 3TO OCOBEHHO BaXHO B [OaHHOM [Mana3oHe 4acToT, B KOTOPOM BO3HWKaOT
MakcuMarsbHble CyMMapHble YPOBHMU curHana.
CurHanel yactoton ot 3,5 Ty go 8 IMu nogatTtca B cekumo MY yepes npenBapUTEnbHLIN
yCUnuTenb.

TpexkackagHas cekuus Y obpabaTbiBaeT curHanbl yactoton ot 20 My go 8 My, nocne yero
OHM MOCTYMaKT Ha aHanoroBo-uugposon npeobpasoBatenb. [Ana obecnevyeHns Haunydwen
paboTbl Nnpubopa B nocrnenywmx Kackagax obpabaTbiBaloTCa TONbKO CUrHanbl Yactoton go 7,5
Mu. Takke nmeeTcss BO3MOXHOCTb BbiBOAa Heperynupyemoro curHana M4 21,4 Mly, B3sitoro
nepes aHanoroBo-UMdpPoBLIM NpeobpasosaTtenem, Yepes umetolleecs y R&S®PR100 rHesgo BNC
Ana aHanusa BHELUHUMU CpeacTBaMmu.

LUundpoBasa o6paboTka curHana
Mocne aHanoroeo-LMgpoBOro Nnpeobpa3oBaHnsi cUrHana TpakT pa3aensieTcs:

B nepBom Tpakte cnektp T[4 paccunTbiBaeTcs npyv MNOMOLLM LMPOBOro MNOHMKAIOLLENO
npeobpasosatena (DDC), uudpoBOoro nonocosBoro unbTpa W  Kackaga ObiCcTporo
npeobpasoBaHusa Pypwe (FFT). LUnprnHa nonockl nponyckaHus omunbTpa MoXeT ObiTb BbibpaHa oT
10 kl'y go 10 Ml'y. Mepen Tem kak cnekTp MY BbiBOaNTCS Yepes nHtepdenc LAN, pesynbTatbl
NPOXOASAT MOBTOPHYK 006paboTky nocpeactsoM dyHkumn AVERAGE [CpegHee], MIN HOLD
[YoepxaHme muHumyma) nnm MAX HOLD, BbibpaHHbIX NONb3oBaTeneM.

Bo BTOpOoM TpakTe curHan obpabaTbiBaeTCA C LENbl0 U3MEPEHUS YPOBHA WMAM AeMOZynsauumu.
3peck curHan Takke npoxognt DDC n nonocosor punbtp. Ang o6paboTku pasnuyHbIX CUrHaNoB
C HaWNy4ywnM OTHOLUEHMEM CUrHan/Lym, NPUEMHUK CHaGXeH unbTpamMu C LUMPUHOWM MOMOCHI
aemoaynsumm ot 150 Ny go 500 kI, koTopble MOryT ObiTb BblIOpaHbl HE3ABNUCUMO

OT LWMPUHBLI nonockl MY.

Mepen n3amepeHUeM YpOBHSA onpefensieTca abconoTHOE 3Ha4YeHWe YPOBHA M B3BELUMBaETCA
nocpeacTsoM BblibpaHHOM nonb3oBatenem QyHkummn AVERAGE, MAX PEAK [Makc. nukoBbin],
RMS [CpeaHekBagpatnyHbii] unn SAMPLE [Beibopkal. Mocne 3Toro namepeHHoe 3HaveHue
YPOBHS BbIBOAUTCS Yepes nHrepdenc LAN.

Ona gemoaynsaunm aHanoroBbIX CUrHaNoB Nocre NonoCcoBOro unNbTpa CROXHbLIA MOSYNMPYOLLUIA
CurHan nNpoxoauT uenb aBToMaTuyeckon perynmpoBku yeunenms (AGC) unu py4yHOn perynmpoBku
ycunenuns (MGC). NMocne atoro curHan nogaeTcd Ha kackag AM, FM, USB, LSB, ISB, PULSE wnu
CW pemogynsaumn.

CnoxHble mogynupyowme aaxHble (1/Q) umdpoBbix curHanosB nocne kackagos AGC unu MGC
HENoCpeACTBEHHO BbIBOAATCS AN AanbHenwen o0paboTku.

Bnok-cxema BXOOQHOro Tpakta

Lowpass filtar

flimit =30 MHz  Gain = typ. 11 dB

l Att=10dB
9 kHz to 30 MHz

Lowpass filtar
21.4 MHz

o A/D convertar

20 MHz t 3.5 GHz

o T

-

fjimit = 8 GHz Prasclaction  Gain =typ. 20 dB
21.4 MHz

Highpass filter Lowipass filtar analog

IF output
_E_ 3.5 GHz to B|GHz {uncontrolled)

fimir=356H Gain=typ 1008  fljmir="86Hz
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B pesynbTtaTte umndpoBble gaHHbIE MOMYT ObITh BbiBEOEHbI Yepes nHTepdenc LAN B cooTBeTCTBUM
c TpeboBaHUAMN KOHKpeTHOW 3agayun. Lindposble ayanogaHHble npeobpasyoTca B aHanoroBble
CUrHanbl 1 NOAATCA HA BCTPOEHHbIN AUHAMUK U THe340 HayLHUKOB.

Bbicokas YyBCTBUTENIbHOCTb NPpUeMHUKa, BbICOKOEe pa3pelleHmne curHana

R&S®PR100 umeeT wwupuHy nonockl MY peanbHoro Bpemenn go 10 MIy. 3To nossonsieT
perncTpMpoBaTb axe OYeHb KOPOTKME MMMYNbCbl CUrHaroB, MOCKOMbKY MPUEMHUK OToGpaxkaeT
wmnpokyto nomnocy 4actor 10 ML B OOHOM CMNEKTPE BOKPYr LEHTpanbHOM 4YacToThbl, 6e3
Heob6XoaNMMOCTM NPOBEAEHNA CKaHMPOBaHUSA B PEXMME peanbHOro BpEMeHM.

HaunbGonbwaa wwupmnHa nonocel MY peanbHoro Bpemenn, paBHas 10 MIu, obecneuynBaet
oTobpakeHne camoro LUMPOKOro cnekTpa, camas yskas nornoca 4 peanbHoOro BpemeHu, paBHas
10 Iy, obecneynBaeT MakCUMarnbHy YyBCTBUTENbHOCTD.

CnekTtp MY paccumTbiBaetTca uUMdppoBbIM Cnocobom npu nomowm 6bicTporo npeobpasoBaHus
®dypbe (FFT). Wcnonb3soBaHne wmetoga FFT npu obpaboTtke MY obGecneunBaeT rnaBHoe
npevMyLLecTBO: YyBCTBUTENBbHOCTb NPUEMHMNKA M paspeLleHne curHana CyLeCTBEHHO nyylle, 4em
y 0ObI4HOro aHanoroBoro NpMeMHMKa Npu Takom xxe oTobpakaemown LnMpuHe cnekTpa.

Cnektp N4

FFT pac4eT cnekrpa MY BbINONHAETCS 3a HECKOSbKO 3TanoB. OTK 3Tanbl B yNPOLLEHHON dhopme
nanoxeHbl ganee onsa wmpuHel nonocsl MY 10 kMy (BWcnektpa MY = 10 k'), kKoTopas
obecneynBaeT MakCUManbHy YyBCTBUTENbHOCT.

Bcnencteme kOHEUYHONM KpyTU3HBbI cpesa dmnbTtpa MY, yacTtoTa BbiGopkM fs gomkHa GbiTh GonbLue,
yem BblbpaHHaa wwupuHa nonocbl MY BWenepa ny NO3TOMY OTHOLWIEHWE 4acTOTbl BbIOOPKM K
wunpuHe nonockl MY coctaBnaeTt BennumHy > 1 1 ABNSETCA MEPON KPYTU3HbI cpe3a dounbTtpa 4.
OTa B3anMOCBSA3b BblpaXaeTcsa cneayrowmmm asymsa opmynamu:

g

—= = const f = BW .
/ = oo const
B\ F spactrum s F epactrum
nnm

3HayeHne NOCTOSIHHOM 3aBUCUT OT BbIOpaHHOW LUMPKWHLI Nonockl M4, T.e. MOXET N3MEHATBLCA Kak
YHKLMS LWMPUHBI nonock! M4,

Ona wupwuHel nonockl MY BWenekpa nu = 10 KL 3HaYeHne noctosiHHOW pasHO 1,28. oatomy aons
oTobpaxeHus cnektpa N4 10 kl'y TpebyeTca yactoTa BbiGopkm fs = 12,8 kL.

Bnok-cxema uncpoBon 06paboTku curHana

NORMAL |CLEAR/WRITE)

T ] o
Bandpass filter I Dizplay
__ Max _I
Hald IF spactrum
IF spactrum _
. - Min LAN
9 kHzto 30 MHz V 10Ktz 10 10 MHz Hald
N4MHz  IF3 A o
Bandpass filter
“ Poak
m_ Lavel Display

Demadulation measuremant and LAN
bandwidths

150 Hz to 500 khz

no

Z:I\: Analog audio
Lowpass filtar | :
Digital audio
AEE DEM % via LAN

MEC I.-f[] data
via LAN
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Ina dopmuposaHusa cnektpa MY R&S®PR100 mncnonb3yet FFT gnuHon N, paBHoi 2048 Touyek.
Ona onpegeneHnss aTux To4yek AuanasoH BblGopkn 12,8 klu 13 npegbligywero npumepa
pasgensetcs Ha 2048 ogMHaKOBbIX YaCTOTHbIX MHTEpBana, Takke Ha3blBaeMblX «3fieMeHTaMmn»
(cm. pucyHok «ObpaboTka curHana gnst noctpoeHust cnektpa M4Y»).

LLInprHa nonocbl BWyin 4aCTOTHbIX MHTEPBASIOB OnpeaenseTcs cneayolwmm obpasom:

, f 12.8 kHz
BW, = ==
- 2048 2048
OTO 0O3Ha4vaeT, YTO B NPUBEAEHHOM BbILLE NPUMEPE NpU pacyeTe oTobpaxaeMoro ypoBHSA LWyMa
(DNL) B COOTBETCTBMM C MPUBELEHHOW HMKE DOPMYNON A5 KAKAOIO «3fIEMEHTa» B KayecTBe

LUMPUHBI NOMOCHI LWyMa creayeT y4uTbiBaTb TONMBbKO PaCCYUTaHHYHO MOMOCy LWUpuHOWM 6,25 Iy,
(HanoxeHne okoHHOW (byHKLUMM (OKHO BriakmaHa) 3aecb He paccmaTpuBaeTcs).

DNL =-174 pbmBT + NF + 10 log(BWyin/T'L1)

BenununHa NF npeactaBnsieT KO3OUUNEHT LyMa NpUEMHMKA.

= 6.25 Hz

MpuBeOeHHbIN Bbie nNpumep nokasbiBaeT, 4To OGnarogapsa npumeHeHutio FFT  dakTnyeckas
lWUMpUHa nonocbkl paspelweHus (RBW), koTopyto Heobxoaumo npuHMMaTtb BO BHUMAaHUW MNpuv
pacyete DNL, cywectBeHHO MeHble (T.e. BWyin), 4eM MOXHO Obino 6bl oxugatb Ans
oTobpakaemoro gmanasoHa wupuHon 10 ki u.

Ewe oagHuMM npenmyLLecTBOM BbICOKOrO CMEKTPanbHOrO paspelueHusi, WUCNonb3yeMoro npu
pacueTe FFT aBnsieTcd To, YTO pacrofnoXeHHble pAaoM curHanbl (Hanpumep, fi, fz, f3) MoryT GbITb
3anuncaHbl U NpeacTasneHbl B cnekTpe N4 kak otaenbHble curHansl (CM. pucyHok « OTobpaxeHue
curHana B cnektpe M4Y»).

Ecnn B aHanoroBoM npuvemHWKe LWupuHa MNonochbl paspelleHus BblbpaHa paBHOM 3agaHHOM
wupuHe nonocbkl MY (RBW = BWHhpy crepa), BMECTO Tpex oTaenbHbix curHanos fi, f> u fs Byger
oTobpaxaTbCs CyMMapHbIn curHan fsum.

O6paboTka curHana gnsa nocrpoeHua cnekrpa M4

4 ain dBpv
" TL " n=2048
-64 -5 f., 5 64
10 kHz Freguancy in kHz
- -
128 kHz
= i

Puc. 2-1. ®akTnyeckas WwmprHa nonocsl BbIGOPKM B CPaBHEHUN C BbIGPAHHOM LUMPUHOW NOMOCHI
ny

OTobGpaxeHue curHana B cnekrpe M4
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L Input signal IF spactrum a

IF
bandwidth

y Input signal IF spactrum ay

IF
- T ~*— bandwidth

f, i, f, f f i

aum

Puc. 2-2. PaspelwleHne curHana cnektpa N4 npu undpoBomM 1 aHanoroBomM pexmnme npuema.
MaHopamMHOe cKkaHUupoBaHue

MakcmanbHaa wupunHa nonocbl FFT npuemMHuMKka B pearibHOM BpemeHu, paBHad 10 Mlu,
NO3BOSISIET BbIMOMHATL UCKMOUYMTENBHO ObICTPOE CKaHMpPOBaHME B LUMPOKOM AuanasoHe 4acToT
(maHopamHoe ckaHnpoBaHue). C aTon Lenblo nocnegoBaTesibHO COeQMHAKTCS YaCcTOTHbIE OKHa C
Makc. wupuHon 10 MIL, nocrne 4ero ckaHuMpyeTcsl BeCb NpenBapuUTESibHO 3a4aHHbIN TakuMm
obpas3om amanasoH (cm. puc. «ObpaboTka curHana B pexxmme nNaHoOpaMHOro CKaHMpoBaHUsI»). Tak
e, Kak 1 npu noctpoeHun cnektpa N4, ans o6paboTkn LWMPOKOro OKHA C BbICOKMM pa3peLLeHnem
ncnonbayetca FFT.

LWvpuHa vacTtoTHOro okHa M anuHa FFT (4micno Ttoyek FFT) mMoryT mameHsaTbCca v BblibupatoTcs
NPUEMHUKOM.

B pexuMme naHoOpamMHOro CckaHWpOBaHWS Mofb3oBaTenb MOXeT BblibpaTb cpean 12 nonoc
paspelieHna pasHon wupuHel — oT 125 Ty go 100 «kly. LvpmHa nonockl paspelueHus
COOTBETCTBYET LUMPUHE YacCTOTHbIX WMHTEpBarnoB (WMPWHE 3MEMEHTOB), YNOMSIHYTbIX Bbille B
pasgene «Cnektp lMY». Ha ocHoBe BLIOPaHHOW LUMPUHBLI 3AfIEMEHTA, Ha4varbHOW W KOHEYHOW
yacToThbl, the R&S®PR100 aBTOMaTM4yecku onpenensier Heobxoaumyr AnvHy FFT u WWpuHY
YaCTOTHOMO OKHa AN Kaxdoro Lara ckaHupoBaHus. [pueMHuK BblIGMpaeT 3TW BHYTPEHHWe
napameTpbl Takum ob6pasom, YTO AOCTUraeTCs ONTUMaribHasi CKOPOCTb CKAHMPOBAHUS ANSA KaxXaoun
LLUMPWHBI MOSOChI paspeLleHns (cM. puc. «PaspelueHne B pexmme NaHopamHOro CKaHMPOBaHUNAY ).

B pexuMme naHopamMHOro CcKaHMpOBaHWS LWUpUHA nonocbl paspewweHns 100 kly nossonset
AOCTUYb MaKCUMaribHOM CKOPOCTU CKaHMPOBAaHWUSA, B TO BPEMS KaK LUMPUHA MOMOChI paspeLleHuns
125 Ny obecneynBaeT MakCMarnbHy YyBCTBUTENbHOCTb.

Takum obpasom, WuMpuHa MONOChl paspelleHns (LWMpuMHa 3feMeHTa) B pPexuMMe naHopamMHOro
CKaHMpoBaHUA (KoTtopad MoxeT ObiTb BblibpaHa B wuHTepBane ot 125 Ty pgo 100 k)
COOTBETCTBYET LUIMPUHE NONockl paspellenns (BWhin), ncnonosyemon npu pacdete DNL B cnektpe
M4 (cm. Bbiwe dopmyny ona DNL B pasgene «Cnektp MNM4Y») n, cnegoBaTtenbHO, MOXET ObiTb
ucnonb3oBaHa gnga pacdeta DNL B pexume naHopaMHOro ckaHmposaHusi. bonee Toro, gnga Toro
4TOObI NONYYUTHL Xenaemoe paspeLleHne Nno 4acTtoTe, Nonb3oBaTenb BbiOMpaeT WNMPUHY NOMOChI
paspelleHuns (CM. pucyHok «LLinpuHa anemeHTa n pacctosHue Mexay KaHanammy).

MpuBeAeHHbIE BbilLe PACCMOTPEHUSA MOKa3blBalT, YTO NPMMEHEHUE B KOHTPOSIbHOM MPUEMHUKE
undposon obpaboTkm curHana obecneumBaeT ybeanTenbHble NpeumyLlecTBa. VICKNioYMTensHO
BblCOKasA YyBCTBUTENbHOCTb (bnarogapsi O4eHb BbICOKOMY pa3peLueHuto) B codeTaHun ¢ 0630pom
LLUMPOKOTO CMEKTPa U BbICOKOW CKOPOCTbI CKAHMPOBAHWSI 3HAYUTENbBHO YBENNYMBAKOT BEPOSTHOCTb
nepexasaTa no CPaBHEHMWIO C aHANOroBbIM NMPUEMHUKOM.

O6paboTKa curHana B pexxmme nNaHOpPaMHOro CKaHMpPOBaHUA
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BasoBas nocnenoBaTensHOCTb 3TAMNOB B peXxvMme BbICTPOro NnaHOpamMHOro CKaHMPOBaHUS.

max. 10 MHz

ain dBpV

FFT window 1 FFT window 2 FFT window n

Ty
Fraguancy in MHz

Bbibop paspelueHnss ansi NaHOpPamMHOro CKaHMPOBAHWUSI MOCPEACTBOM M3MEHEHUS  LUMPUHBI
areMeHTa.

Pa3peu1eH|/|e B pexunme naHOpamMHOro CKkaHmpoBaHus

i
max 10 MHz

ain dBpV

Frequancy in M I:I-1
Bin width: min_ 125 Hz
max. 100 kHz

Bbibop wurpuHbl anemeHTa 12,5 kl'y anda Toro, 4tobbl 3aperncTpupoBaTb Cryx0y paguocBsiaw,
NCMonb3yOLLYI0 pacCcTosiHue Mexay kaHanamm 12,5 klru.

LUMpVIHa dNleMeHTa N pacCTosAHMe MeXAay KaHanamum
Points for FFT calculation

4
Y

) Y
Bin "
width !
—

a in dBpV

Channel

Spacing

f1 2 Fraquancy in M |:|-1
N

Signal frequencies

2.1. AKTMBHasl aHTeHHasi HanpaBneHHasi aHTeHHa R&S®HE400

PyyHaa HanpaeneHHas aHTeHHa R&S HE400 npegHasHadeHa And noucka W nokanusauuu
NCTOYHMKOB M3My4YyeHUn n nomex B nobbix ycrnosusax. MNeneHr Ha UCTOYHMK onpeaensieTcs nytem
NOBOPOTa aHTEHHbI B HANpaBfeHN MakcCuMyma curHana.

OnTumuanpoBaHa Haunyydwmm o6pas3oM Anst NPUMEHEHMSI COBMECTHO C NopTaTMBHLIMU
npnemHukamun R&S PR100 n noptatuBHbiMu aHanusatopamu cnektpa R&S FSH.

CMeHHble aHTEeHHble Moaynu

MonHbIn gnanasoH pabounmx 4acTtoT aHTeHHbl oT 8,3 kl'y fo 8 Ty oxBaTbiBAeTCA C YaCTUYHbIM
nepekpbITUEM MATbIO CMEHHLIMU aHTEHHbIMU MOoAyNnaAMU. Moaynu yCTaHaBNUBAKOTCA B @aHTEHHYHO

PYKOATKY COOTBETCTBEHHO TuUNaM MPUHUMAaeMbIX CUrHaNoB BepTUKanbHOW U FOPU3OHTanbHOM
nonsapusaumn.

Tun aHTEHHOro MOAYNs U ero opueHTaLuMs No NoNsApM3aLMn O4HO3HAYHO ONPEAEnATCA aHTEHHOW
PYKOSITKOW, Gnarogapsi Yemy MpUEMHUK/aHanM3aTop CrekTpa aBToOMaTMYecku oTobpaxaeT
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N3MEPEHHYID BENUYMHY MNONA B eAWHMUAX HanpsiKeHHOCTU COOTBETCTBEHHO COXpPaHEHHbIM
OaHHbIM 0 KO3 dULMEHTaxX KanMbpoBKM aHTEHHBI.

MpocToTa ucnonbL3oBaHUA U ynpaBneHus

PacnonoxeHHble Ha PyKOATKE aHTEHHbl KHOMKW YnpaBreHus MNO3BOMAKT OCYLLEeCTBNATb BCe
HeobOxoaumble nNpu paboTe onepaunn, He OTBIEKAasiCb HA MeHIo npubopa. Jlerkmin BeC aHTEHHbI K
CbEMHas [OMONHUTENbHAA pykosiTka 00ecneynmBaroT BO3MOXHOCTb M3MEPEHUA B TEYEHUM
ANNTENBHOrO BpeMeHn 6e3 3HaunTEeNbHOW Harpy3kn Ha oneparopa.

R&S*HE400CEL

b
a
a

R&S*HEJDOVHF
I

\% R&3*HE4O0HF

om 0.1 1 10 100 1000

10000

Frequency in MHz ——=

MoapobHee cm. https://www.rohde-schwarz.ru/products/radiomonitoring/antennas/HE400/

2.2. KoHBepTopHaa aHTeHHa R&S®HF907DC pgo 18 'y

AKTMBHasa HanpaBneHHasa aHTeHHa C NoHWXaLWmnM KoHBepTopoM R&S®HFI907DC npegHasHavyeHa
ana paboTbl B ananasoHe vacTtoT oT 7,5 go 18 I'Mu. MNpuHumnn ee paboTbl obecnevnBaeT nepeHoc
NPUHUMAEMbIX CUrHanoB Ha 4acToTbl Hwke 7,5 IMTu. Becb AnanasoH 4acToT nepekpbiBaeTcs
OBYMS YaCTOTHbIMU KOHBEPTOPAMU, KaXKObl U3 KOTOPbIX MMEET TPaKT npeceniekumm u yCurneHus.

Puc. 2-4. BHewHun Bug R&S®HF907DC

AHTEHHa MMeeT LWMPOKNUA [OUMHAMUYECKMA [Ouana3oH, obecneynBalOni HagexHyr paboTty
AHTEHHbI aXe B CIOXHbIX 3NIEKTPOMArHUTHbIX yCroBusix. MNMuTaHne aHTEHHbI OCYLLECTBNSETCS OT
BCTpPOEHHON GaTapeun, obecneymBaroLlen o 7 YacoB HEMNpPepPbIBHOW paboThl.

Bnarogapss HanpaBneHHOW CTPYKType W BO3MOXHOCTM CMEHbl Mondpmusaumm  CuUrHaros
R&S®HF907DC coBMeCTHO ¢ npueMHukom R&S®PR100 MOXeT UCnonb3oBaTbCA ANs OnpeaeHus
HanpaBneHnss W nokanu3auun nepepatynkoB. [porpammHoe o6GecneveHne R&S®PR100
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noseonsieT oTobpaxaTb WCTUHHYK 4acToTy MpPUHMMAaeMbIX curHanoes 6e3 HeobxogumocTu
nepecyeTa.

[——— T3] K A T

150 kHz Max Peak

AN1 5000 l]l]l] ([IDMHz -60.2dBm

315 000.000 000 MHz 31 500 kHz RE!W:313 Hz
ave ave User SD-Card
Screen Trace Presets -uar

Puc. 2-5. Mpumep paboTbl R&S®HF907DC ¢ R&S®PR100
Jlerkum Bec, KOMNakTHbIA pa3mMep, Aonroe BpeMa paboTbl M OTNIUYHBIE NMPUEMHbIE XapaKTEPUCTUKN
aenatoT R&S®HF907DC maeanbHoOWM Anst MOGUNbHOrO NMPUMEHEHMS.
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3. TexHun4yeckasa cneuudpunkauymus

HanmeHoBaHMe xapaKkTepUCTUKMN

3HayeHue napameTpa

InanasoH paboumx yactoT, 'y

oT1 9,0-10% go 7,5 -10°.

Mpenenksl gonyckaeMon OTHOCUTENbHOW NOrPeLLIHOCTM
BOCNPOM3BEAEHUSA YAaCTOTbl ONOPHOro reHepaTtopa

+2:10-6.

[wanasoH YCTaHOBKW MNOJ10CbI 0630pa

ot 1klNy go 10 My,
c warom 1,2,5.

KCBH BxoaHoro TpakTa, He bonee
- B AnanasoHe Yactot oT 9 ku no 3,5 My,
- B Agnana3oHe Yyactototr 3,5Mu go 7,51y

2;
3.

[vanasoH I/I3MepeHVII7I YPOBHA BXOOHOIo CUrHana

oT MmuHyc 137 go 0 abm.

Mpenensl gonyckaeMon abCcontoTHOM NOrPELUHOCTN N3MEepPEeHNi
YPOBHSA curHana, ob

- B guanasoHe pabounx Temneparyp +3;
- B Avana3soHe TemnepaTtyp oT 20 go 30 °C +1,5
OcnabneHune BxogHoro atteHoartopa, ab

0 unmn 25.

(obecneunBaetcs B guanasoHe yactoT ot 20 MMy oo 3,5 Mwu)

Twun npecenekTopa

- Ans gnanasoHa YactoT oT 9 kl'y go 30 MlTy,

- ans ananasoHa vactoT ot 20 MMy oo 1,5 My
- ans gnanasoHa vYactoot 1,5Muy go 7,5 My

PUNBTP HMKHUX YacToT;
nonocosble PUNLTPbI;
KkoMbuHauus ®BY/OHY.

CpepnHuin oTobpaxaembli YypOBEHb COOCTBEHHbIX LWYMOB, ABM, He
Oonee

- B AnanasoHe 4YactoT o1 100 kl'u, go 20 Ml MuHyc 151,5;
- B AvanasoHe yactot o1 20 My go 1,5y MuHyc 158,5;
- B Anana3oHe yactotot 1,5Mugo 7,51y MuHyc 147,0.
OTHOCUTENBHbLIN YpOBEHb (ha3oBbIX WYMOB npu otcTpoinke 100 kIu,

OBH, He Bonee

- B Anana3oHe yactoTt oT 100 kl'y go 20 MIy MuHyc 104;

- B AvanasoHe yactoT o1 20 Ml'y o 1,5 1My MUHYC 95;

- B AnanasoHe yactot ot 1,5My go 7,5 1My MUHYC 81.
Touka nepeceyeHns No MHTEPMOOYNSLMOHHBIM COCTaBIIAOLLNM

TpeTbero nopsaka, obm

- B gnanasoHe 4actot ot 9 kl'y go 30 My 22:

- B Anana3oHe Yyactot ot 20 M go 1,51 20;

- B AgnanasoHe yactot ot 1,5Mu 0o 3,51y 20.

YpoBeHb NogaBrieHns 3epkanbHoM YyacToThl, Ab, He MeHee 85.

YpoBeHb NogaBfieHns NPOMEXYTOYHOM YacToThl, Ab, He MeHee 85.

Pexumbl oTobpaxeHus

rnepesanichb, ycpeaHeHue,
HaKoMmMeHe Makcrmyma,
HaKoMMeHme MUHUMYyMa.

Pexumbl gemoaynsaumm

AM, UM, UM, I/Q, BB, HBI, CW.

Monocebl gemoaynaumm

150, 300, 600 Iy,
1,5, 2,4,6,9, 15, 30, 50, 120, 150,
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250, 300, 500 kI'y,.

HanpsikeHne nuTaHua oT ceTy nepemMeHHoro Toka Yactoton 50 nnm 60
'y ¢ ucnonb3oBaHMEM OPUrMHaNbHOMO G0Kka NUTaHKSA, BXOASILLETO B
KOMMIEKT noctaeku, B

o1 100 po 240.

MabapuTHbIe pa3mepsbl (LUMPUHA X BbICOTA X AnMHA), MM, He Bonee

192 x 320 x 62.

Macca, «kr, He Bonee
(6e3 akceccyapoB)

3,5.

Paboune ycnosus akcnnyaTtauum:

- TemMnepaTypa oKpyxatoLLero Bo3ayxa npu pabote ot
akkymynatopHon 6atapeu, °C

- TemMnepaTypa oKpyXaloLLero Bosayxa npu pabore ot 6rnoka nutaHus,
°C

- OTHOCUTENbHAA BMaXHOCTb Bo3ayxa npu temnepatype 20 °C, %

oT muHyc 10 go 55,

ot 0 go 40,

no 80.

OcnabneHne BxogHoro atteHoaropa, ab
(obecneumBaeTcs B guanasoHe 4YactoT ot 20 My go 3,5 M)

0 unu 25.

Tun npecenekTopa

- anst ananasoHa 4actoT oT 9 kl'y go 30 My

- Ans gmanasoHa vactot ot 20 MMy go 1,5 My,
- ans ananasoHa vYacto ot 1,5Mygo 7,5MMuy

PUNBTP HMKHMX YACTOT;
nonocoBble PUNbTPLI;
koMbuHauus OBY/OHY.

CpenHuin otobpaxaemblvi ypoBEHb COBCTBEHHbIX WYMOB, AbM, He
Bonee

- B Agnana3oHe yactoTt oT 100 kl'y go 20 MIy MuHyc 151,5;
- B AnanasoHe Yyactot oT 20 My no 1,5y, MuHyc 158,5;
- B Agnana3oHe Yyactotot 1,5Mugo 7,51y MuHyc 147,0.
OTHOCUTENBHBIN YpOBEHb (ha3oBbIX WYMOB npu oTcTponke 100 kiu,

OBH, He bonee

- B AnanasoHe 4YactoT o1 100 kl'u go 20 Ml MUHyC 104;

- B Agnana3oHe Yyactot ot 20 My go 1,51 MUHYC 95;

- B AnanasoHe Yyactot ot 1,5Mygo 7,51y MUHyC 81.
Touka nepeceyeHns No MHTEPMOOYNSALUNOHHBLIM COCTaBMAIOLLNM

TpeTbero nopsigka, obm

- B AnanasoHe yactoT oT 9 kl'y ao 30 My 22:

- B AgnanasoHe yactot ot 20 My mo 1,51 20;

- B Anana3oHe Yyactot ot 1,5y go 3,51, 20.

YpoBeHb NogaBrieHns 3epkanbHOM YyacToThl, Ab, He MeHee 85.

YpoBeHb NogaBrieHnsi MPOMEXYTOYHOM YacToThl, Ab, He MmeHee 85.

PexnMbl oTobpaxkeHust

rnepesanicb, ycpeaHeHue,
HaKomMneHme Makcumyma,
HaKomMneHme MUHUMYyMa.

PexuMbl gemoaynauum

AM, UM, M, I/Q, BBI1, HBI, CW.

Monockl AeMoaynaumm

150, 300, 600 Iy,
1,5,2,4,6,9, 15, 30, 50, 120, 150,
250, 300, 500 kI'u,.

HanpsikeHne nuTaHua oT ceTy nepemMeHHoro Toka Yactoton 50 nnm 60
4 C ncnonb3oBaHNEM OpPUTMHANbLHOIO 610ka NUTaHWS, BXOASLLErO B
KOMMNNeEKT noctaeku, B

o1 100 po 240.

MabapuTHble pasmepsbl (LUMPUHA X BbICOTA X AnMHA), MM, He bonee

192 x 320 x 62.

ROHDE&SCHWARZ GmbH & Co. KG

30




TexHu4Yeckasi uHghopmayusi

R&S®PR100

Macca, kr, He 6onee
(6e3 akceccyapoB)

3,5.

PaGouve ycrnoBusi akcnyaTauuu:

- TemMnepaTypa oKpyxatoLLlero Bosayxa npu pabore ot
akkymynsitopHow 6atapeu, °C

oT muHyc 10 go 55,

- TemMnepaTypa OKpyXXatoLLero Bosayxa npu paborte ot 6roka nutaHus, ot 0 1o 40,
°C
- OTHOCUTErNbHAas BNaXHOCTb Bo3gyxa npu Temnepatype 20 °C, % 1o 80.
4. KoMmnneKkT nocTaBKu
KomnnekTt noctaskn R&S®PR100 BKno4aerT:

-~  MOPTaTUBHbIA MOHUTOPUHIOBbIN MPUEMHUK B TPAHCNOPTHOWN YNaKOBKE;

— OJIOK NUTaHUs OT CeTu;

— 9NEeMEHT NUTaHus A5si aBTOHOMHOW paboThl;

- KapTa namsTtu hopmarta SD;

- ceTeBoun kabenb LAN;

- Kabenb USB;

- NNeYeBOW PeMEHb

- pykoBoAcTBo nonb3osatens (CD-ROM).
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5. UHhopmauma ansa 3akasa

HaumeHoBaHue Tun Kop 3akasa
MopTaTUBHbLIA MOHUTOPUHIOBbLIN NMPUEMHUK R&S®PR100 4079.9011.02

Cnektp MY (makc. 10 M), pexxmm cnekTporpammbl,
3NEMEHT NMUTaHNSA, UCTOYHMK NnTaHus, SD kapTa anga
COXpaHeHUs NoNb30BaTENbCKUX HACTPOEK, NIeYEeBOW
peMeHb

MporpamMmMHbIe onuum

MaHopamMHOe cKaHMpoBaHue

Bkntouas: ckaHmpoBaHue PY, GbicTpoe ckaHupoBaHue FFT
no 3ajaHHOMY nonb3oBaTeniemM AnanasoHy, BO3MOXHOCTb

BblGOpa CneKkTpanbHOro paspelleHns (LUMpUHa anemMeHTa)

R&S®PR100-PS

4071.9306.03

PyHKUMA 3anacu

3anncb nsameputenbHon nHopmauun B NpUEMHUK (64
M6ant RAM) nnun Ha SD KapTy, 3anncb ayamo AaHHbIX B
dopmate WAW (C BO3MOXXHOCTbO BOCMPOM3BEAEHMS),
3anuck notoka I/Q, napameTpoB crnekTpa u
crnekTporpamMmbl, NporpaMmmMHoe obecnevyerHne R&S®PR100-
Control gnst 06paboTkn nHdopmauumn Ha MK

R&S®PR100-IR

4071.9358.02

YpaaneHHoe ynpasneHue

YpaneHHoe ynpasreHne npueMHuKom (npotokorn SCPI);
nepegaya nsamepuTensHor nHopmauuu; nepegada
aemopynuposanHoro 1/Q (c nonocown o 500 klMu) yepes
LAN; nporpammHoe obecneyeHne R&S®PR100-Control
(ANs yaaneHHoro ynpaBneHus, 3anvMcu n BOCNpon3BeaeHns
AaHHbIX Ha 1K)

R&S®PR100-RC

4071.9406.02

PYHKLUUA TPUTEePHbIX U3MEPEeHUN

3anyck/ocTaHOBKa pexuma 3anmcu M3aMepuTenbHON
nHopMaL MM No kKoMaHae (Hanpumep, NpeBbILeHne
CUrHanoMm yCTaHOBMEHHOro nopora, nepecTporika 4acToThbl
nT.4n.)

R&S®PR100-ETM

4071.9458.02

M3mepeHne HanpsXKeHHOCTU nons

Bkritovasd: pacyéT HanpsXXeHHOCTU NoNns Ha OCHOBE
COXPaHEHHbIX A4aHHbIX O NapameTpax aHTEHHbI U
oTobpaxeHue 3HavyeHun B obMKB/M Ha gucnnee

R&S®PR100-FS

4071.9506.03

Pexum nocnecBeyeHus
MonMXpPOMHbBIN CrekTp

R&S PR100-PC

4096.2828.02

Pexnm namepenus CBY

KoHBepTopHas aHTeHHa R&S®HF907DC coeanHsieTcs ¢
NMPUEMHMKOM KOHTPOIbHbLIM kabenewm; otobpaxeHne
N3MEpPEHHbIX 3HA4YEHUA NPOU3BOAMUTCS C y4ETOM
MOHMXaHOLLEro KOHBEPTOPA C UCXOAHLIMU 3HAYEHNSMU
yactot go 18 I'Tu.

AHTEHHa He BXOAWT B KOMMMEKT NOCTaBKu

R&S®PR100-FP

4071.9558.02

Pa6ota ¢ GPS npuemHukom
MporpammHoe obecneveHne ang obpaboTkm gaHHbIX GPS
mMoaynsi (He BXOAWT B KOMMIIEKT NOCTaBKM)

R&S®PR100-GPS

4071.9958.02

LUudcdpoBon neneHraTop
PyHKUMA aBTOMATMYECKOrO ONpeaeneHns HanpasneHms Ha
MCTOYHUK N3MYyYEHUS C BbICOKOW TOYHOCTBIO pe3ynbTaToB

R&S®PR100-DF

4096.2805.02

ROHDE&SCHWARZ GmbH & Co. KG
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R&S®PR100

NPV NOAKIMKOYEHUN NeneHraTopHbiX aHTeHH R&S®ADD107/
R&S®ADD207 (He BXOOAT B KOMMIEKT)

MpuHapgnexHocTu

JononHuTenbHbLIN KOMMNIEKT 6aTapen
OneMeHT NuUTaHus, 3apsaHoe YCTPOWCTBO, LWHYP NUTaHKSA

R&S®PR100-BP

4071.9206.02

Kenc ana TpaHCNOPTUPOBKN

Kenc n3 npoyHoro matepmana c HayLH1UKamu,
Teneckonuyeckom aHteHHom (okono 0,3 M) u cBoGOAHbBIM
NPOCTPaHCTBOM [J151 aKCeCccyapoB

R&S®PR100-SC

4071.9258.02

ABTOMOOUNLHLIN aganTep

R&S®HA-Z202

1309.6117.00

PemeHb AnsA nepeHOCKU
[epeKkpeCTHbIN pEMEHb N 3aLMTHBIN YEX0I

R&S®HA-Z222

1309.6198.00

Msirkas cymka Ansi nepeHoCcKu

R&S®HA-Z220

1309.6175.00

GPS npuemHuk

R&S®HA-Z240

1309.6700.03

AKTUBHas HanpaBrieHHasa aHTeHHa R&S HE400

PyyHas HanpaBneHHas aHTeHHa (pyKoaTKa)

R&S HE400

4104.6000.02

AHTEeHHbIN Mmogynb 8,3 kl'y, — 30 MI'y

R&S HE400HF

4104.8002.02

AHTEHHbIV Mmogynb 20 — 200 MIMy

R&S HE400VHF

4104.8202.02

AHTeHHbIN moaynb 30 My —6 T

R&S HE400UWB

4104.6900.02

Jloronepuoaunyecknin aHTeHHbI Moaynb 450 MMy — 8 My,

R&S HE400LP

4104.8402.02

AHTEeHHbIV Mogynb 700 My — 2,5 T

R&S HE400CEL

4104.7306.02

KomnnekT kabenen PY u ynpaeneHus

R&S HE400-K

4104.7770.02

TpaHcnopTHbIN Kenc ans R&S HE400

R&S HE400Z1

4104.9009.02

TpaHcnopTHas cymka (Manas, 1- 2 moayns)

R&S HE400Z22

4104.9050.02

TpaHcnopTHas cymka (bonbLias, 3- 4 moayns)

R&S HE400Z3

4104.9080.02

TpeHora gnsa R&S HE400

R&S HE400Z4

4104.9109.02

KoHBepTOpHas aHTeHHa Ansa paclumpeHus paéo4yero
AnanasoHa
oT7,50018 1T

R&S®HF907DC

4070.8006.02

Ha6op ka6enen ana R&S®HF907DC

R&S®HF907DC-K1

4070.8958.02

ApanTtep ansa TpeHorun

R&S®HF907DC-Z1

4079.3113.02

YemopaH ons TpaHCNOPTUPOBKM

R&S®HF907DC-Z2

4079.3207.02

KomnakTHas neneHratopHas aHTeHHa R&S®ADD107 4090.7005.02
ot 20 go 1300 MI'y,

KomnakTHas neneHratopHas aHTeHHa R&S®ADD207 4096.0002.02
oT690 MMy o 6 '

KomMnakTHasa neneHraTtopHasa aHTeHHa R&S®ADD307 4098.2002.07
o1 20 oo 690 Mi'y,

MarHuTHbIN apanTep R&S®ADD17XZ3 4090.8801.02
[nsa yCTaHOBKW Ha KpbILy aBTOMOOUNS

TpeHora R&S®ADD17XZ6 4090.8860.02
Habop kabenen R&S®ADD17XZ5 4090.8660.02

Onsa pabotel ADD107/ADD207 ¢ PR100

ROHDE&SCHWARZ GmbH & Co. KG
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R&S®PR100

Ha6op kabenen R&S®ADD17XZ9 4098.3615.05
Ins pabotel ADD307 ¢ PR100
Ha6op kabenen R&S®ADD17XZ4 4090.8730.02

Ans pabotel ADD107/ADD207 ¢ EB500/ESMD

6. KoHTakTHaa nHdopmauuma
FonoBHoOe npeanpusTue:

ROHDE&SCHWARZ GmbH & Co. KG
Muhldorfstralie 15

D-81671 Miinchen
www.rohde-schwarz.com

MpeactaButenbcTBO B Poccuickon Pepepaunm:

000 «POLE W LUBAPL PYC»
125047 MockBa

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