CemencTBo aHann3aTopos
CNeKTpa u CUrHanos

R&S®FSV n R&S®FSVA
[1paBUNbHbIN BbIOOP

TexHn4yeckoe on |




v CeMelncTBO aHann3aTopoB crnekTpa u curHanos R&SCFSV

C e IVI e I/I CTB O n R&S®FSVA — aT10 nprnbopbl, obnagaroLLme onTMMasbHbIM
COOTHOLLIEHWEM LieHa/Ka4eCTBO 1 NOAXOAsLIME
Kak [ans npoBefeHvs NPoV3BOACTBEHHbIX UCTbITAHWIA

a H aﬂ I/I 3 aTO p O B 6eCnpPOBOAHbLIX YCTPOWCTB B COOTBETCTBUV C HOBEMLLIMMM
cTaHgapTamm B 0611acTi CBA3W, Tak U A1 BbINONHEHMS
n3MepeHnin xapaktepncTk CBY-KOMNOHEHTOB, C HU3KMM

C I'I e KT a I/I C I/I rH aﬂ O B YPOBHEM ha30BbIX LLYMOB, BbICOKOM YyBCTBUTENBHOCTbLIO
1 LUMPOKOW NO0COM aHannaa Ha YacTtoTtax o 40 Mu.
R & S® FSV Ananuaatopsl R&S®FSV 1 R&S®FSVA npekpacHo
3apeKkoMeHoBany cebs B MPUMEHEHWAX, CBA3AHHbIX

C paspaboTKo 060pyN0BaHNS, YTO CTaI0 BO3MOXHbIM
R & S® FSVA 6narofaps BbldaloLLMMCs BY-xapaKkTepucTikam, LUMPOKONA
I/I nonoce aHanusa 160 My 1 60nbLLOMY pa3Ho0bpas3unio
NpPOrpaMMHbIX MPUNOXKEHWIA ANS aHanM3a CUrHanos.
Crona BxoOdAT OyHKLMM 3MEPEHNS KOIhdULIMEHTA Lyma
K p aT KO e O n I/I Ca H I/I e 1 dhasoBbIX LLIYMOB, aHannaa SMI1, aHanorosas 1 BeKTopHas
AEMOLYNSALMS CUrHAMNOB, a Takke aBTOMaTU3VPOBaHHbINA
aHann3 ctaHgapToB 6€CnNPOBOAHONM U LUMPOKOMONOCHOA
cBsa3u. [porpammHoe obecrnedeHne NO3BONSET TaKKe
NPOBOAUTE M3MEPEHNS NMMYNbCHBLIX CUHANOB, BEKTOPHbIN
aHanna curHanos OFDM 1 aHanms MCKaxXeHWin B yCUnmMTensx.

Mpnbopbl R&SPFSV n R&S®FSVA BxoaaT B ceMencTBo  Ananusaropsl R&S®FSV n R&S®FSVA nossonsiot

YHUBEPCAJIbHbIX aHANM3aTOPOB CNEKTpa 1 CUTHAIOB MUHMMM3VPOBATL BPems AMarHocTV ki 06opyAoBaHks
B yCNOBUAX NMPOM3BOACTBA 3a CHET ONTUMN3NPOBAHHBLIX MO

W MPeAHa3Ha4eHbl ANd N0/b3oBATENEN, PAOOTAIOLUNX CKOPOCTU METOAMK UCMbITAHWIA 1 BbICOKOMPON3BOAMUTENBHBIX
B cpepax NMpPOeKTUPOBaHMA, NPON3BOLCTBA, MOHTaXa dYHKLMI MCTAHLMOHHOO YNpaBneHs.
n o6cnyxxmnsaHus BY-cucrem.
KomMnakTHas KOHCTPYKUMS, Marblii BEC, NMoAAepKKa
[AaTYMKOB MOLLHOCTM 1 OMUMOHanNbHbIN 6aTapeiiHblii 610K
[lenaroT aHanM3aTopbl CNekTpa 1 CUrHanoB MaeanbHbIM
BbIGOPOM NS NpoBeaeHns paboT No yCTaHOBKe
N TEXHUYECKOMY 0OCIYXKMBAHWIO.

NHTYWUTUBHO MOHSATHBIN MHTepdElc nonb3oBarens,
yrnpasneHne Npu MOMOLLIM CEHCOPHOIO dKpaHa 1 YeTKO
CTPYKTYPUPOBaHHOE MeHI0 o6ecneynBatoT yaooCcTBO
aKcnnyataummn aHanusatopos R&S®FSV 1 R&S®FSVA.
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OCHOBHble 0CO6GEHHOCTH

I HacToTHbI AananasoH fo 4/7/13,6/30/40 [Ty

I LUnprHa nonockl aHanmsa go 160 My

I YoobHoe MHTYUTUMBHO-MOHATHOE ynpasneHme npu
MOMOLLIM CEHCOPHOrO 3KpaHa

I MorpeluHocTs M3mepeHus yposHA 0,4 ob
Ha yacTtoTtaxpgo 7 Ty

I Hn3kunin cpegHnin ypoBeHb cobcTBeHHoro Lwyma (DANL)
(Tvn. 3HaveHe —168 obMBT (1 Mu) ana R&S®FSVA)

I Beicokoe 3Ha4eHne TO4KM NepecedeHms no
NHTEPMOAYNSALUMOHHBIM COCTaBNMOLLMM 3-r0 nopsiaka
(TOI) (tTvin. 3HaveHne 20 obMmBT ana R&S®FSVA)

I Hu3kmi ypoBeHb dha30BbIX LLYMOB
(Tvn. sHaveHne —118 nbH (1 ) Ha byacToTe 11Ty
n otctporike YactoTbl 10 KMy Ana R&S®FSVA)

I 'amepuTenbHble MPUNOXXEHNsT OOLLIErO Ha3HaYeHs
NSt U3MEePEHNN KO3 ULIMEHTA LLiyMa BEKTOPHON 1
aHaoroBoOM AeMoaynsaunm 1 aHanmsa SMrl

I MpunoxeHua Ana M3MepeHUst cUrHanoB 6eCnPoBOAHOM
cBA3u cTaHgapToB LTE (Bkntoyas LTE-Advanced),
WLAN (Bkntodas IEEE802.11ac), WCDMA/HSPA+,
TD-SCDMA, GSM/EDGE, CDMA2000®/1xEV-DO,
Bluetooth®

I HacToTHbeI ananasoH o 500 Ty npy ncnonb3oBaHum
BHELLIHUX FapMOHNYECKMX CMeCUTENEN

I O6ecneveHre KOHPMAEHUMANBHOCTI AaHHbIX
nonsb3oBartens narogapsi CbeMHbIM TBEPAOTENbHbIM
HaKOMUTENSAM UMW XXECTKMM AMCKaM

LLinpokni cnekTp nporpaMmm CpeacTB aHanu3a

| BO3MOXHOCTU ONCTAHLIMOHHOIO aHanm3aa aHanoroBbIix
N BEKTOPHbIX CUrHANoB Ha [NK ¢ MoOMOLLbIO MporpamMmel
R&S®VSE

I Vrny6neHHbIi aHanma UMMybCHBIX CUTHANOB C
nomMoLLbto onumn R&S®VSE-K6

I BekTopHbIn aHanm3 curHanos OFDM ¢ nomoLLbo
onunn R&S®FS-K96PC

I AHann3 nckaxxeHuin ¢ nomoLLbto onummn R&S®FS-K130PC
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Bnevatnsowme pyHKUUN U3MepeHus U aHanmsaa

I MamsTe o6bemom 200 MNH OTCYETOB A9 3anmcu
[JIMHHBIX NOCNeA0BaTeNlbHOCTEN CUrHANOB

I Fopsayne knaBmLLv Ansa 6bICTPOro AOCTyNa KO BCEM
Ba>KHbIM (DYHKLMAM

I OrpomHbIZ HAboP PYHKLMIA M3MEPEHMS CNEKTPA, TakmX
Kak 3MepeHne MOLLIHOCTY KaHana / koadduLmeHTa
ACLR, oTHOLLEHWs curHas/Lwym, 3aHMMaemMor nonochl
4acTOoT, CNEKTPanbHOM Macku 13nyyeHns (SEM) 1
napasunTHOro 13ny4YeHns y>ke B 6a30BOV KOMMNIeKTaumm

I ®yHKLMN CTATUCTUHECKMX NBMEPEHWIN, TaKMe Kak
YHKUMA pacnpeneneHns BepoaTHOCTY aMNanTyabl
(APD) n pononHutensHasa nHTerpansHas yHKums
pacnpepeneHns (CCDF)

I ®yHKLMM MapKEPOB ANA aHanm3a CUrHanos,
N3MEPEHV YPOBHS LLIYMa, aHanm3a ha3oBbIx LLYMOB
1 MoMCKa MUKOB, a Takxxe PYHKLMN MapKepHOW
LeMORyNALUMM 1 PYHKLMS OnpeaeneHns LUMPUHbI
nonochl

I AHanunzatop I/Q-gaHHbIX AN 3axsara
LLIMPOKOMOMOCHbIX CUrHAMOB 1 3KChopTa LMAPOBbIX
|/Q-naHHbIX

I ®yHKLMSA CKansipHOro aHanmaa Lenei Ha yactoTax
00 7 [Ty ¢ onumMoHarnbHbIM CNeAaLLIMM reHePaTopoM
[151 IPOCTbIX N3MEPEHWUI YACTOTHBIX XapaKTEPUCTUK,
MOMOChI YaCTOT 1 KO3 UUMEHTA YCUEHWNS

HapeXHoe BnoXeHue Kanurtana

I R&S®Legacy Pro — npocTtas 3ameHa ycTapeBLLnX
aHanM3aTopoB (COBMECTUMOCTb 1 PEXKMMbI SMYNALIAN)

I BecnnatHble 06HOBNEHWSA BCTpoeHHoro 10 — Bcerga
B HOry B HOBEMLLUNMMK paspaboTkamu




AHanuaatop cnektpa 1 curHanos R&S®FSV asnsetcs
B C e rlula naeanbHbIM UHCTPYMEHTOM AN peLlerns oobIx
N3MEPUTENbHBIX 3aAa4 00LLEro Ha3HaYeHns —
v Ha nabopaTtopHOM CTeHAe, Ha MPOW3BOACTBE M B MOMIEBbLIX
I-I p a B I/”-I b H bl I/I B bl 6 O p ycnosusx. OH obecnevmBaeT BOBMOXXHOCTb aHanmaa
LUMAOPOBOM MOAYAALMN B COOTBETCTBUM C HOBEMLLIMMM
CTaHgapTamu COTOBOW 1 6ECNPOBOAHOWN CBA3M B NONOCE

A H a“ VI 3 aTO aHanusa fo 160 My 4ns 3MepeHnii xapakTepucTuk
KOMMOHEHTOB, MUKPOCXEM 1 6a30BbIX CTAHLNN.

C I'I e KT a I/I C I/I rH aJ'I O B TunoBsble 3afa4n BKNIOYAIOT V3MEPEHUA C UCMOMb30BaHNEM
YHKUMM CNEKTPANbHON MaCKu N3My4eH1st COrmacHo

TpeboBaHNAM CTaHOAPTOB, a TakKe U3MepeHne

R & S®FSV XapaKTePUCTUK NapasuTHOrO U3Ny4eHms 1 KoadduLmeHTa
yTedkn B coceanuin kaHan (ACLR).
3amepuTensHble NPUNOXEHWUA ANS aHanm3a 31eKTpo-
MarH1THbIX nomex (AMI1), uamepeHnst xapakTepucTmK
©a30BbIX LLYMOB 1 KO3dULMEHTA LLyMa, aHanoroBown

1 BEKTOPHOM MOAYAAUMM 1 AOMOMHAOT HAb0p OYHKUNIA,
noanep>XnBaemMblx yHMBepcanbHbIM npruéopom R&SEFSV.

KnioyeBble skcnyaTtauMoHHbIe XapaKTepucTukm npuéopa R&S®FSV

To4ka nepecedeHns No NHTEPMOAYNALMOHHLIM +16 nbmBT
cocTasnsaoLmm 3-ro nopsaka (TOl)

CpepnHuii ypoBeHb COBCTBEHHOTMO LyMa -165 nbmBT
(DANL) B nonoce 1 'l ¢ MCNONb30BaHNEM
npegycunuTens

®agosbIi Wym Ha YactoTte 1 Ty npu otcTtporike -110 abH (1 Mw)
Ha10 k'Y oT HecyLLen

HOuHamudecknin ananazod WCDMA ACLR 70 ob
(cbyHKUMA NONPaBKYM Ha LLYM BKMOYeHa)

MakcumanbHas Yactota BY npu nonoce 71Ty
aHanuza 160 MMy,

[TOrpeLIHoCTb N3MEPEHNSA YPOBHSA 0,39 nb

AHanmaartop cnektpa 1 curHanos R&S®FSV

LA LELIFEL T UP I FSV - SIGNAL ANALYZER - 10 Hz ... 7 GHz
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LLIMpOKNn AMHaAMUYECKNA Anana3oH 1 HU3KNN
B C e rﬂla YypPOBEHb pa30BbIX LLYMOB AenatoT nprbop R&SCFSVA
NPEBOCXOAHbIM UHCTPYMEHTOM A1 BbINONHEHMSA
v TPYOOEMKMX CNEKTPANBbHbIX M3BMEPEHNIA, TaKUX Kak
I-I p a B I/I J-I b H bl I/I B bl 6 O p nameperusa koaddpunumeHta ACLR vnu namepeHus
Y3KOMOMOCHbIX CUFHANOB 1 Pa30BbIX LLIYMOB C MOMOLLbIO
onumn R&S®FSV-K40.

A H aﬂ VI 3 aTO p @yHKUMA onumoHansHoro obxoaa XKWM-npecenexkropa

NO3BOMAET NPOBOONTL aHalI3 CUrHarnoB B MoJioCe aHanni3a

C I'I e KT p a VI C VI rH aJ'I 0 B gg;oiti %gi;??ﬁw 4aCTOTHOM AmanasoHe npubéopa
R & S®FSVA B coveTtanum ¢ MO ana aHanunsa curHanos R&S®VSE,
paboTaolmm Ha 6ase MK, 1 onureit namepeHus

MMMYNbCHbIX curHanos R&S®VSE-K6 aHanvaatop

cnekTtpa 1 curHanos R&S®FSVA aBnsieTca NpeBOCX0oAHbIM
MHCTPYMEHTOM AN19 NPOBeAeHWs yrybneHHoro aHannaa
NMNYNbCHbIX curHanos. MO no3songeT 0To6pas3nTs BCe
OCHOBHblE MapamMeTpPbl, TakMe Kak AnnTeNbHOCTb UMMYNbCa,
neproa cnegoBaHns UMMYbCOB, BPEMA HapacTaHus 1
crnaga UMnysnbca, nageHne MOLLHOCTM BO BPEMS UMMy/bca
1 BHYTPUMMMYNbCHasA dpa3oBas MOAyNaLms, a Takxe
NMPOBECTU aHaI3 TEHAEHUMN U3MEHEHWA NapamMeTPOB B

KnioyeBble aKcnyaTaLMoHHbIE XapakTepucTuku npuéopa R&S®FSVA pPaMKax MHOXEeCTBa UMIMYTbCOB.

Touka nepece4eHns Mo MHTEPMOAYNALMOHHBIM +20 obmBT
cocTasnsaowmm 3-ro nopsaka (TOl)

CpepnHuii yposeHb cobctBeHHoro wyma (DANL) B -168 nbmBT
nonoce 1 'y ¢ ncnonb3oBaHMeM NPeayCUNUTENs

®agosbIi LWym Ha YacTote 1 Ty npu otcTporike  -118 abH (1 I'w)
Ha 10 k'Y OT HecyLLen

[uHammnyeckumin ananaszoH WCDMA ACLR 79 nb
(hyHKLMSI MONpaBKK Ha LUyM BKItoHeHa)

MakcumanbHas Yactota BY npu nonoce aHanusa 40 Ty
160 MI'y,

[orpeLUHOCTb N3MEPEHNS YPOBHS 0,4 nb

Ananusartop cnekrtpa u curHanos R&S®FSVA

LIPS TR FSvA - SIGNAL ANALYZER - 10 Hz
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AHanus
LUMPOKOMOJIOCHOW

LMdppoBoK
MOaynauunm

AHanunzatopbl R&S®FSV n R&S®FSVA ob6ecne4nsatot
nonocy aHanusa wupuHon go 160 M.

Mpu6op R&S®FSV no3sonset npoBoAUTb aHanu3
CWUTHaNoOB COBPEMEHHbIX CTaHAAPTOB COTOBO

n 6ecnpoBoaHOM cBsA3K, BkNtovas IEEE 802.11ac, Ha
yactotax go 7 ITu.

AHanuzatop R&S®FSVA nopaepxunBaet yHKLNIO
onuuoHanbHoro o6xoma XXNI-npecenekropa,
NO3BONAOLLYIO MPOBOANTL aHANIN3 CUrHANOB B N0OM0Ce
aHanu3a fo 160 MIy Ha yactotax fo 40 Ty

NS 0eMoaynsauun CUrHanoB co CNyTHUKOB

unn GBY-curHanoBs peTpaHCcnaLuoOHHON CETH
Hemoaynsuma 16QAM-curHana ¢ CMMBObHOM ckopocThio 100 MMy

Ha LieHTpanbHoi YactoTe 38 Iy ¢ nomoLLsio npnbopa R&S®FSVA40
¢ onumen R&S®FSV-K70

wadrature Error
mplitude Droop

D Symbols (He

EINEIEIE S RN

Stop BODOD sym

KoHdpurypaums MakcvmanbHasa nosoca aHanvaa
CraHpapTtHas 28 MI'y,

R&S®FSVA-B40 40 My

R&S®FSV-B160 160 My

OcHOBHble 0CO6EHHOCTU

I Monoca aHannaa wupuHon 28 MMy B 6a30BoiA
komnnektaumm; 40 My n 160 Ml ¢ nCnonb30BaHMEM
onuumn

I MamaTte obbemom 200 MNH OTCHETOB AN 3axBaTta
ONUTEeNbHbIX MOCNefoBaTenbHOCTen CurHanos

I na R&S®FSVA: doyHKUMA onumoHansHoro obxona
KUl -npecenekTopa ans aHanmMaa CUrHanoB B MOMoce
0o 160 My Ha vyacTotax go 40 Ty,

AHanu3s yucpposon moaynsuum 8 CBY guanasoHe
Mpunbop R&S®FSVA noanep>xmnBaeT dpyHKLUMIO
onumoHansHoro obxopga XXWIM-npecenektopa.

OTa onums No3BONAET NPOBOAUTL aHaNM3 CUrHaNoB

B AnanasoHe CBY Ha yacToTax go 40 .
VIHXeHepbl-1uccnegoBateny 1 NpeanpuaTna-m3roToBUTeNn
CNYTHVKOBBIX PaAMOCUCTEM UMK PETPAHCASALUMOHHbIX
cetelt CBY-cBS3M MOryT MpoBOAUTL M3MEPEHUS KadecTBa
Moaynaumm Bo Bcem K — gmanasoHe 4acTor.
AHannzatop R&S®FSVA — 310 eaMHCTBEHHbIV Nprbop

B CBOEM KJlacce, obecneynsaoLLnii BO3MOXXHOCTb
OemMoaynsaumMy UMPOBbIX CUrHanoB B MoIoce aHanmaa
no 160 My gnst HecyLwmx YacToT o 40 Mu.

O6nacTv NpUMeHeHus aHann3a CUrHasnoB

O6nacTb NPUMEHEHNS

CraHpapTHble 061acTy NPYMEHEHNS 1 M3MEPEHWS NapamMeTPOoB MOZYAALMN,
BbINOMHAEMbIE MO CUrHanam CoToBOM 1 6eCNPOBOAHON CBS3W, HaNpuMep
GSM, WCDMA, LTE, WLAN IEEE 802.11a/b/g/p

I VIameperus napameTpos moaynsaummn no curHanam WLAN IEEE
I Onpepenexvie xapakTepuUcTUK 1 NuHeapusaunsa yecunutenein Wideband
I AHanun3 LWMPOKOMONOCHbIX CUrHAMOB CMYTHUKOBOW CBA3M

I Onpepenexvie xapakTepuUcTUK 1 NMHeapuaaumnsa ycunutenem

I ViamepeHne LMpoKONONOCHbLIX MMMYSbCHBIX CUrHaN0B C Onumnen
R&S®VSE-K6

I Viamepenne napameTpos mogynaumm no curHanam WLAN [EEE 802.11ac

I AHanm3 LWMPOKOMONOCHbIX CUFHAMOB CMYTHUKOBOW CBA3M



R&S®VSE nossonsieT NpOBOANTL aHan“3 CUrHanos Ha

|/| C I-I OJ-I b 3 O B a H I/I e BHewWwHeM MK npPn NOAKMIOYEHNN HECKOMbKIKX, PA3NTMYHbIX

NPUHOPOB OIHOBPEMEHHO.
Hanroe MO nopgaepxmBaeT paboTy ¢ doanamu,

a H a” I/I 3 aTO p O B B KOTOPbIX COAEPXKATCA 3ArUCaHHbIE faHHbIe

NNV pesynbTaTbl MOAENMPOBaHNS, YTO 136aBnseT
0T HEOOXOAMMOCTU NOCTOSAHHO Npuderatsb K

R & S® FSV aKcnepumMeHTam B nabopartopum.
YnpaBneHue aaHHbIM 10 MOXET 0CyLLIeCTBAATHCS
AMCTaHUMOHHO, HanpuMep, ecnu TpebyeTcsi NPOBECTM
I/I R & S® FSVA aHanun3 60nbLOro oobema AaHHbIX.
MO R&S®VSE nogaepknBaeT He TOMbKO aHann3aTopbl

R&S®FSV 1 R&S®FSVA, HO 1 60MbLUMHCTBO aHanM3aTopos
R & S®VS E CMeKTpa 1 CUrHanoB, a Takxke ocumnaorpadyoB KoMnaHmm
B M e CTe C Rohde & Schwarz.

OCHOBHblIe 0CO6EeHHOCTU
VpaneHHbIn aHanua curHanos Ha K nonb3osatens | Ynpaenerune Heckonbkmmy npubopamn ¢ ogHoro MK

MporpammHoe obecnedeHvie Ans aHanmaa CUrHanos I BOBMOXXHOCTb AVCTaHLIMOHHOIO yNpasneHns
R&S®VSE (Vector Signal Explorer) peanuayet | DYHKLMA PACLUMPEHHOrO aHanM3a MMMYIbCHBLIX CUrHaroB
HAKOMEHHbIN OMbIT KOMNAHUM 1 OBLUMPHbIE BOSMOXHOCTY ¢ nomoubto onumy R&S®VSE-KE anga notpebutenen
aHanmnaaTopoB crnekTpa 1 curHanoB R&S®FSV n R&AS®FSVA, B @BVaLMOHHO-KOCMUYECKOM 1 OGOPOHHOM CEKTOpax
NPEOCTaBNAsA Lesbll PALO MHCTPYMEHTOB aHanmuaa ans I Monnepxka BCex KMo4eBbIX CTaHAAPTOB MOOUITBHOW
nomcka 1 yctpaHeHua HencnpaBHOCTEN 1 ONTUMU3aLUmn 1 6eCrnpOBOAHON CBA3M

CXEMOTEXHVYECKUX PeLLeHni BY-yCTPONCTB C NOMOLLIbIO I Moanepxxka creaytoLyx NprMbopos KoMiaHnm
MMetoLLierocs aHanusartopa cnektpa Rohde & Schwarz Rohde & Schwarz:

v BHewwHero K. R&S®VSE nossonseT nonb3osatensm - Ananmsartop crextpa R&S®FSL

peLlaTh 3afadqv aHannaa cUrHanos ¢ LMdpoBoit - AHanmuaarop cnekTpa u curHanos R&S®FSV

V1 aHanoroBot MoAyNsLMEN B COOTBETCTBUM C PA3MNHHbIMY - AHanusarop cnekrtpa v curHanos R&S®FSVA
cTaHpapTamu. MO R&S®VSE Takke obecnedvsaet - AHanuaarop cnekTpa u curHanos R&SFSW
BO3MOXHOCTb BbINOMHEHVS U3MEPEHUI, HEAOCTYMHbIX - AHanusarop cnekrtpa v curHanos R&S®FPS
HenoCpPeacTBEHHO B NPUBOPE,HAaNPUMep, Taknx Kak aHanna  * Lidoposon ocumnnnorpadp R&S®RTO

MMMYJIbCHbIX CUrHANOB.

Vcnonb3osaHre npnbopa R&SCFSV nnn R&AS®FSVA B codetaHum
¢ MO R&S®VSE (Vector Signal Explorer) no3sonseT 3anyckarb

LONOMHUTENbHbIE N3MEPUTENbHbIE MPUNOXKEHNS, TaKme Kak onums
N3MepPEeHUs MNYNbCHbIX curHanos R&S®VSE-KB, Ha BHeluHeM MK

Rohde & Schwarz CemelicTBo aHan13atopos cnekTpa v curHanos R&S®FSV n R&S®FSVA 7



AI3meputenbHbie NPUOXKeHNs
I3mepeHne XxapakTepucTuk nepeaarynka
W napameTpoB MOAYNALUK B CUCTEMAX
6ecnpoBOAHON CBA3N

Mporpam. onuus /| MowwHoCTb KauyectBO N3amepeHune Mpouee CneuunanbHble
TeXHonorus Moaynauum cneKrpa BO3MOXHOCTM

R&S®FSV-K8
I Bluetooth®/EDR

R&S®FSV-K10

I N3mepenne curnanos
GSM/EDGE/EDGE
Evolution

R&S®FSV-K72/-K73
I WCDMA

R&S°®FSV-K76/-K77
I TD-SCDMA

R&S®FSV-K82/-K83
I CDMA2000®

I BbixogHast MOLLIHOCTb
CpepnHsis 1 nukosas
MOLLIHOCTb
OTHOCHTENbHARA
MOLLIHOCTb
rnepenaTynka,
TexHonorua EDR

V13mepeHna MOLLIHOCTH
BO BPEMEHHOW
obnacTu, Bkno4as
MOLLIHOCTb HecyLLien

MOLLHOCTb B KOLOBOW
obnactun
3aBMCUMMOCTb
MOLLIHOCTY B KOBOBOW
o6nacTi oT BpemeHn
ViamepeHve
pacnpegpenexns
BEPOATHOCTM
amnnutygsl (CCDF)

MOLLHOCTb B KOLIOBOWA
obnactun
3aBMCUMOCTb
MOLLIHOCTU B KOBOBOW
obnacTu OT BpEMEHM
M3mepeHne
pacnpenenexns
BEPOATHOCTU
amnnutyasl (CCDF)

MoLyHOCTb HecyLLen
MOoLLIHOCTb B KOOOBOW
obnacTun
3aBMCUMOCTb
MOLLIHOCTUN B KOBOBOM
obnacTu oT BpeEMeHM
3amepeHnne
pacnpenenexus
BEPOATHOCTU
amnnutygel (CCDF)

[Hesnauns

OTKIIOHEHWE HavalbHOM
YacToTbl HecyLel (ICFT)
[pend 4acToTbl
HecyLen

CT1abunbHOCTb HacToThl,
TexHonorus EDR
[NorpewHocTb
MoAynsaUMK, TEXHONOors
EDR

Mopynb BekTopa
owmbkm (EVM)
MorpelHocTs asbl/
4acTOoTbl

[NopasneHne NcxoaHoOro
cmeleHnsa (0O0S)

Mopgynb BekTopa
owmbkmn (EVM)
[MnkoBas owwmbka

B KOL0BOM 0651acT
(PCDE)

[narpamma
CUrHanbHOro CO3BE3ANS
1/Q-cmellieHvie
OcTtato4Has oLmnbka
B KOZ0BOM 0651acT
(PCDE)

[ncbanaHc ycunenus
[MorpelHocTb
LieHTpasnbHOM 4acToTbl
(ckopocTu nepena4n
3/1EMEHTOB)

Mogaynb BekTOpa
oLMbKN

[MykoBas owwrbka B
KOLOBOW 0bnacTn
(PCDE)

[narpamma
CUrHanbHOro CO3BE3AVS
Octaro4Has oLumnbka
B KOOOBOW obnactu
(PCDE)
I/Q-cmetLieHve
[ucbanaHc ycunexuns
MorpeluHoCcTb
LiEHTPasIbHOW YacToTbl
(ckopocTv nepenayn
Q1EMEHTOB)

RHO

Mopgynb BekTopa oLn6KM
[nKkoBas owmbka B
kofoBol obnactn (PCDE)
[narpamma curHansHoro
co3Be3ans

OcTtatoyHas owwmnbka B
kofoBol obnactn (PCDE)
1/Q-cmelleHne
[ncbanaHc ycunenus
[NorpelHocTb
LieHTpasbHOM YacToTbl
(ckopocTu nepenayn
3NEMEHTOB)

MouHocTb

B COCeIHEM KaHane
EDR
BHyTpunonocHoe
napasmtHoe
n3nydeHvie

CnekTp
MO[YNMPOBAHHOMO
curHana

Cnektp
NepPEexXoaHoro
npouecca

Macka cnekTpa
KoaddpurumeHT
YTEYKW B COCEAHWIA
kaHan (ACLR)
V1amepeHve
MOLLIHOCTY

Macka cnekTpa
KoadbdpuumeHt
YTEYKN B COCEAHWI
kanan (ACLR)
M3mepeHne
MOLLHOCTH

Macka cnekTpa
KoadpurumeHT yTeykn
B COCeHUI KaHan
(ACLR)

M3amepeHnne
MOLLHOCTH

I 3anyck: M4Y-MoLLHOCTb,
BHELLIHWI, aBTOHOMHbI
pexum

[MNonneprkka nakeTos
Tvnos DH1, DH3 n
DH5, a Takxe knaccos
MoLLHOCTM 1-3

Tabnuua kaHanos
CO CBOAHOWM
VHdopmaumen

0 KaHanax,
1CMNOoMb3yemMblx
6a30Bol cTaHLmen
CwmelLeHne
CUHXPOHW3aLmN |
3aBncuMocTb

MOLLIHOCTW OT BPEMEHM

Tabnuua kaHanos

CO CBOAHOM
VHdopMauven

0 KaHanax,
MCMOSb3yeMbIX
6a30BoW CTaHuwmel
CwmelleHve
CUHXPOHM3aLmK
3aBncnMocCTb
MOLLIHOCTI OT BpEMEHM

Tabnuua kaHanos
CO CBOAHOW
MHdopMaumen

0 KaHanax,
ncnonb3yembix 6azosoit |
cTaHLuen

CwmelLeHne
CUHXPOHM3aLmN

1 CornacHo TexHNYeCcKnmM
YCINOBUSAM Ha
npoBeaeHve
NCrbITaHW

Bluetooth® RF 2.0

OaNHOYHbBIN
1 MHOTOMaKeTHbIN
pPeXNMbI

ABTOOGHapPY>KeHWEe
aKTUBHbBIX KaHanoB

1 fleKoavposaHme
nonesHow nHopmMaLmmn
ABTOMaTUHECKOE
onpepaeneHne Koaa
LndppoBaHus
ABTOMATUHECKOE
onpeaenexHue Buaa
mogynaumm HSDPA
Mopnep>kka curHanos
pexxrMMa Komnpeccum
Monnepxxkka HSPA+
(HSDPA+ n HSUPA+)

ABTOMaTNYECKOE
obHapyxxeHve
aKTUBHbIX KaHanoB

1 AeKoanpoBaHve
nonesHon nHpopmaLmm
ABTOMaTNYECKOE
onpeneneHve smga
moaynaumm HSDPA
Mopneprxkka HSPA+
(HSDPA+ 1 HSUPA+)

ABTOOGHapPYXeHE
aKTVBHbIX KaHasoB

1 fekoanpoBaHme
nonesHom MHdpopMaLv
HapexHble anroputMsl
aemMomynaumm

L/151 BOCTOBEPHbIX
13MEepEHNt CUrHanos

C HECKOMbKMMM
HECYLLMMM



TexHonorus

R&S®FSV-K84/-K85
I 1xEV-DO

R&S®FSV-K91/-K91n/

-K91p/-K91ac

I WLAN IEEE 802.11
a/b/g/j/n/p/ac

R&SC®FSV-K93"
I WIMAX™

I IEEE802.16e
I OFDM

I OFDMA

R&S®FSV-K100/
-K101/-K102/-K103/
-K104/-K105

I LTE

Mporpam. onuus /| MowHoCcTb

MoLLHOCTb HecyLLei
MOLLIHOCTb B KOLLOBOW
obnactn
3aB1CUMOCTb
MOLLIHOCTW B KOLLOBOW
06nacT OT BpeEMEHU
ViamepeHne
pacnpenenexns
BEPOSATHOCTY
amnnutyasl (CCDF)

I3mMepeHve MoLLHOCTH
BO BPEMEHHOW 1
4acTOTHOW 06nacTsx
MepenHwin/aagHuin
PPOHT

V13mepeHne
pacnpenenexus
BEPOSATHOCTM
amnnutyabl (CCDF)

13mepeHune MoLLHOCTH
BO BPEMEHHOW 1
4acTOTHOW obnacTsax
MepenHwin/aagHuit
PPOHT

ameperre
pacnpefeneHus
BEPOSATHOCTM
amnnutyasl (CCDF)

V3amepeHve MoLHOCTH
BO BPEMEHHOW U
4aCTOTHOM 06NacTaX
Mameperve
pacnpenenexns
BEPOATHOCTY
amnnutyabl (CCDF)

KayectBO
Mopynsauun

RHO,
RHO,
RHOMAC (
RHOOverall
Mogaynb BekTopa owmnbkn
[MvkoBas owrbka B
KOLOBOW 06nact
(PCDE)

[narpamma
CWrHanbHoOro co3Be3aus
OcTato4Has owmnbka

B KOAOBOW 06nactu
(PCDE)

1/Q-cmelLeHne
[OucbanaHc ycunexus
[MorpelHocTb
LieHTpasnbHoM 4acToTbl
(ckopocTu nepenayn
31EMEHTOB)

R&S®FSV-K84)
R&S®FSV-K84)
R&S®FSV-K84)

Pilot (
ata {

Mogaynb BekTopa oLmnbKn
[narpamma
CUrHanbHOro Co3Be3as
1/Q-cmeLLieHne
[ucbanaHc ycunenns
KBagpatypHas oLLnoka
[TorpeLuHocTb
LieHTpanbHOM 4acToTb!
(TaKkTOBOW 4aCTOThI
CUMBOIOB)

Mogynb BekTopa oLnbKN
[uarpamma
CUrHanbHoro co3eesamns
1/Q-cmeuleHne
[vcbanaHc ycunenns
KBagpatypHas oLumnbka
[MorpelHocT
LleHTpanbHOM 4acToTbl
(TaKkTOBOW YaCTOThI
C1MBOSIOB)

Mopaynb BEKTOpa OLLMOKM
[narpamma
CUrHanbHOro CO3BE3aNs
I/Q-cmeLLleHne
[ucbanaHc ycuneHns
KBapgpatypHas oLLnoka
[MorpeLuHocTb
LieHTpasIbHOM 4acTOTbl
(TaKkTOBOW 4aCTOThI
CVIMBOJOB)

" Ons mopenein R&S®FSV (HepocTynHo ans R&SCFSVA).

N3mepeHue

crneKTpa

Macka cnektpa
KoaddpunumeHT
yTEYKM B COCEAHWI
kaHan (ACLR)
ViamepeHne
MOLLIHOCTK

Macka cnektpa
MoLLHoCTb B
cocefHeM kaHane
(ACP)
HepaBHOMeEpPHOCTbL
CneKTpanbHon
XapaKkTepuUCTUKN

Macka cnekTpa
MoLLHocTb B
cocefiHeM kaHane
(ACP)
HepasHomepHOCTb
CrneKTpanbHom
XapaKTepUCTUKN

HepaBHOMEpPHOCTbL
CreKTpanbHOn
XapakTepUCTUKN

Mpoyee

Tabnuua kaHanos
CO CBOAHOW
nHdopmaumen

0 KaHanax,
MNCMNOMb3YEMbIX
6a30BOW CTaHLUume
CwmelLieHve
CUHXPOHM3aLmmn

BuTOBBIN NOTOK
[None curHana
YcpenHeHve
MO HECKOMbKMM
N3MEepPEHNAM

BuToBbIi noTok

[Mone curHana
YcpenHeHve

M0 HECKOMbKNM
N3MEPEHNIM

CsopgHas Tabnuua
nakeToB
padhryeckoe
npeacTaBnexne KapTbl
DL

BuTOBBIN NOTOK
CsopgHasa Tabnuua
pacnpeneneHus
[uarpamma
NMPOXOXKAEHWS CUrHana
YcpenHeHve

MO HECKOMBbKMM
N3MEPEHNAM

CneuunanbHble

BO3MOXHOCTHU

ABTOMaTMYECKOE
obHapy»xeHue
aKTUBHbIX KaHanoB

1 AekoampoBaHmne
rnonesHon nHdopmaunm
HapexHble anroputMbl
nemMomynsaumn

NSt OCTOBEPHbIX
1N3MEepeHnii CUrHanoB
C HECKOJbKMMU
HecyLmMm

[Nonoca aHanuza 160
My ans WLAN IEEE
802.11ac

AsTOMaTU4eCKas
nemofynsaumns 8
COOTBETCTBUW C KapTOW
DL

Onpegnensemas
nonb3oBarenem macka
crekTpa

ABTOMaTU4ECKOE
onpepnenexune
MOZYNAUMM, ANUHbI
LIMKNNYECKOro
npeduvkca u
npeHTudrkaropa
AYENKN
VamepeHus MIMO

CnoBecHblin 3Hak 1 noroTunsl Bluetooth® sBnsioTcs 3aperncTpupoBaHHbIMM TOBapHbIMY 3Hakamu koMnaHuy Bluetooth SIG, Inc. Mio6oe ncnonb3oBaHue 3Tvx 3HaKoB KOMMaHWern

Rohde & Schwarz ocyLecTBnseTca Ha OCHOBaHWUN NTMLIEH3NN.
CDMA2000® — aT0 3apervcTprpoBaHHbIi TOBapHbIi 3Hak accoumaummn Telecommunications Industry Association (TIA-USA).

WIMAX Forum — aT0 3apervcTprpoBaHHbIi ToBapHbI 3Hak opranunsaummn WiIMAX Forum. WIMAX, norotvn WIMAX Forum, WiMAX Forum Certified n norotun WiMAX Forum Certified siBnsitotcs
TOBapHbIMM 3Hakamu opranmnsaummn WiIMAX Forum

Rohde & Schwarz CemelicTBo aHan13aTopos crnekTpa v curHanos R&S®FSV n R&S®FSVA 9



Onuns
R&S®FSV-K7
AHanoroBaf
aemoaynauns
AM/HM/OM

OCHOBHbI€ TEXHUYECKNE XapaKTEePUCTUKN

[Tonoca 4acToT Aemoaynsaumm o1 100 "y go 28 MIw;
onumMoHanbHo go 40 My
n 160 My,

Bpewms 3anvcn (B 3aB1crMocTv oT | OT 7,5 Mc o 3932 ¢

MofIoChl YacTOT AeMOAyNALMM)
@UNbTPbI 3BYKOBbIX HACTOT
®BY

OHY

20y, 50 "'y, 300 My,

3 kI, 15k, 23 kru, 150 Ky n
5 %, 10 % nnu 25 % OT Nonockl
4acToT AeMoaynaLmnm

25/50/75/750 mkc

< 14 MI"y; onumoHansHo > 20 MI'u,
MakcumMmansHoe 3HadveHue: 0,5 x
nonoca 4acToT AemMoaynaumm

Koppekuns npeabickaxxeHnit

HacTorta moaynsaumm

[TorpeLHocTb N3MepeHns 3%
(neBvaums nnu KoaPULMEHT
Moaynsummn)

13mepeHve nnuHernHocTu YacToTbl npw YM B nonoce 40 MIMy

alog Demaod

DBW 40 ME: Mo

EINITY

[} M asunng..

10

Onuusa nameputensHoro gemoaynatopa AM/HYM/

®OM R&S®FSV-K7 npepaliaeT nprbop R&SCFSV mnn
R&S®FSVA B aHan13aTop aHanoroBbIx MOAyNsuMiA ans
curHanos ¢ AM, YM n ®M. OHa no3BOnAET U3MEPSATb He
TONBKO NMapameTpbl NONe3Hon MoayNALNA, HO U Takune
dakTopsbl, kKak napasutHas YM 1 CUHXPOHHAS MOOYNALMS.

PYHKLMN OTOOPaXKeHUs U aHanusa

| 3aBNCMMOCTb MOAYIMPYIOLLIErO CUMHana OT BPeMeHN

I CnekTtp Moaynupytoulero curHana (brd)

I 3aBMcKMOCTb MoLHOCTM BY-crrHana ot Bpemermn

I Cnektp BY-curnana (BrNd s nonoce go 18 MI'u)

I Tabnubl ¢ OTOOPaXKEHNEM B YMCNOBOM BMAE CNEAYIOLLMX
napameTpoB:

- deBnaums nnm KosuumMeHT Mogynaumm,
cpedHeKBagpaTMyeckoe B3BeLLVBaHME,
NoNoXMTenbHOE NMKOBOE 3HaveHne (+peak),
oTpuLaTeNnsHOE MMKOBOE 3HaYeHue (—peak),
ycpeaHeH1e no NonoXnTenbHbIM 1 oTpULaTeNbHbIM
nvkam (xpeak/2)

- HacrtoTta moaynsaumm

- CMeLLieHVe HeCyLLen 4acToTbl

- MOLLHOCTb HecylLen

- CyMMapHbIii KO3MUUNEHT rapMOHNYECKINX NCKaXKEHUI
(THD) 1 SINAD

I3mepeHne cymmapHoOro koaduumeHTa rapMOHMYECKINX UCKaXXEHWIA
(THD) no curHany ¢ AM. MNepBas rapMoHvka MOAYVPYIOLLIEro curHana
ycnelHo noaasnsetcs Ha 69 ab. 3To COOTBETCTBYET KOIPDULMEHTY
THD (D2)<0,1%

AF Stop 10.0 kHz |

AF Slart 0.0 Hz
L swwan o | camewr ] ModFrag |

] M asunng..




Onuwns
R&SCFSV-K7S
[TpunoxxeHune

0Na n3MepeHuns
YM-cTepeocurHanos

B cBogHOM Tabnuue pesynsTaTtoB AaeTcs HarnsaHoe npencTasneHne
pe3ynbTaToB N3MEPEHWs N1 BCEX KaHaN0B; NEPEKtoYEHNE MeXy
KaHanamu He TpebyeTcs.

[ns npoBeaeHus aHannaa A0CTyNHbl AOMOMHUTENbHbIE OKHa
oTobpaxxeHns (HanpuMep, MoHocurHan unn cnexktp MPX)

Ref Loval -10.0
Att
Rel: 100.00 kHzMPX |

“AF Span 100.0 kHz

Onuma R&S®FSV-K7S ona mopeneit R&S®FSV paclumnpseTt
doyHKUMOHaNbHblE BO3MOXXHOCTM onumn R&S®FSV-K7,
006aBnAa PYHKLUMIO N3MEPEHMS CUrHANOB NepeaaT4MKoB
cnctem YM-cTepeoseLaHvis.

BCTpoeHHbI cTepeofekoaep No3BoNAfeT N3MepUTb
AEeBMaLMIO 4acTOTbl CUrHanNa B NIEBOM, MPaBOM, MOHO-

1 CTepeokaHane, a Takxe AeBnaLmio YacToTbl MUIOT-
curHana n Hecylen RDS.

1 6e3 TOro LUMpPOKME BO3MOXKHOCTI aHanm3a AOMOHATCH
DYHKUMAMN USMEPEHNS CYMMaPHOro kKoaddurumeHTa
rapMOHMYeCKNX nckaxkeruin (THD), aHannsa BO BpEMEHHOM
obnactu (ocumnnorpauyecKnii pexxmm oToOpaXkeHus)

N aHanmn3a B 4acTOTHOW obnacTu (CNekTp ayaMocurHana)
A5 COOTBETCTBYIOLLMX KaHaNOoB.

[ns npoBefeHns COOTBETCTBYIOLLMX CTaHAapTaMm
N3MEPEHWN OTHOLLIEHNS CUrHAmM-LLYM JOCTYMHbI Kak
ob65a3aTenbHble ayaAnodUNLTPbI, Tak 1 KBA3UMUKOBbIE
LAETEeKTOPbI.

B cBopHoM Tabnuue pesynbTaTtoB AaeTCs HarnsaHoe
npeacTaBneHne pesynsTatoB B YMCNOBOM BUae AN BCEX
N3MepUTENbHbBIX KaHANoB; N3MEPEHNS NEPEXOOHOr0
3aTyxaHna He TPeObYIOT NePEKTI0YEHNA MeXay KaHanamu.
OTO 3HA4YNT, YTO BCE M3MEPEHMA, MPOBOAVMbIE MO CUrHanam
nepenaTyvkoB cuctem YM-cTepeoBeLLanns, MOryT ObiTb
BbIMOMHEHbI ¢ MoMoLLbio onumn R&S®FSV-K7S.

KomnnekcHble (pyHKUUN n3amepeHust Ans BCecTo-

poHHero aHanu3a YM-cTtepeocurHanos

I \amepeHve gesmaumy 4acToTbl curHana B kaHanax MPX,
L, R, Mu S, aTtakxe geBnaumm 4acToTbl NMMNOT-CUrHanNa
1 Hecyuen RDS

I 'amepeHre nepexogHoro 3atyxaHms

I \amepeHre MOLLHOCTM 1 H4acTOTbl HECYLLIEN

I VIamepeHue ayomocurHanos

I 'amepeHne abCcontoTHOro M OTHOCUTENIBHOO
OTKIIOHEHNSA ANg yaobcTBa N3MEPEHUI OTHOLLIEHMS
CUrHan-wym 1 NepexoaHoro 3aryxaHums

I OTo6parkeHne cnekTpa ayamocurHana

I MNMopnep»xka 0o YeTbipEX OKOH N3MepeHns

LLinpokunn accopTumMeHT ayanocpunbTpoB U

HeTeKTopoB Ans nposefeHns COOTBETCTBYIOLLUX

cTaHpapTam N3mMepeHun

I ®unbTp ITU-R, ¢ B3BEWMBaHMEM 1 6€3 B3BELLMBAHNS

I ®BY: 20 "y, 50 My, 300 My; ®HY: 3 kl'y, 15 kly, 23 Ky,
150 kl'y,

I HactpanBaemasa oyHKLNS KOPPEKUNN NPEABICKAKEHNIA:
25 MKe, 50 MK, 75 Mke, 750 MKC

I JetekTopbl: £peak/2 (ycpeaHStoLmMii o NONOXKNTENbHbIM
1 oTpuLaTeNbHbIM Mkam), +peak (MonoXXMUTENbHbIN
NMKOBbIN), —peak (oTpruaTenbHbIN NYKOBbI),
RMS (CK3), RMSxSQR2, quasi-peak (kBa3aunmkoBbli,
cornacHo ITU-R 468) 1 quasi-peakxSQR2

BcTpoeHHas coyHKLUA USMEepPeHUss CyMmmMmapHoOro

KoadhchuumeHTa rapmMmoHn4ecknx uckaxxeHum (THD)

I ABTOMaTyeckas HacTpoWKa Ha OCHOBHYIO FrapMOHUKY

I OgHoBpemeHHoe oTobparkeHne 3HaqeHnin SINAD n THD

I 3bupatensHble namepeHns koadduumerta THD
OTAENbHbBIX FAPMOHVK C MOMOLLIBIO PYHKLMIA MapKepOoB
B OKHe 0TOOpakeHus CnekTpa ayamocurHana

Rohde & Schwarz CemelicTBO aHann3aTopos cnekTpa v curHanos R&S®FSV n R&ASCFSVA 11



Onuns
R&S®FSV-K30
[TpunoxxeHune

0719 U3MepeHus
KO MULINEHTOB
Lyma 1 YCUNeHmns

CxemaTtunieckoe 13obpakeHne N3MepuTensHON YCTaHOBKM ynpoLLaeTt
n3mepeHus xapaktepuctrk 1Y npeobpasoBaHns HacToTbl

Moise Figure &

Spectrum
Analyzer
1F

Start : 200 MHz
Stop : 100 MHz

Schematic

Calibration

Noise
Source

Measurement
Converting DUT

Loss I> Loss Spectrum
Tnput Output Analyzer
F N

RF IF

Start : 950 MHz Start : 200 MHz
Local
Oscillator
Start : 1.35 GHz

Stop : 1.05 GHz Stop : 100 MHz
Stop : 1.25 GHz Lo

Start : 1.15 GHz
Stop : 1.15 GHz

Noise
Source

Image Frequency

Spe
Autn Ly ; Moy

Resl Lewvel & ial Nr. Irnie Rej.
Att 0 /G A 4] Flzed LO
Praamplifiar on 2nd Stage Corr LO Source
Frequancy List Results

0.000 MHz
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Onuma R&S®PFSV-K30 paclumpseT BO3MOXHOCTU
aHanunsaTopa cnekTpa v curHanos R&S®FSV vnu
R&S®FSVA, nob6asnsis pyHKUUN U3MEPEHNS, B UHOM
cny4ae npefocTaBnsgemMble TONbKO Cneumani3npoBaHHbIMM
aHanuaaropamu Lyma.

Cnepytolive napameTpbl MOryT OblTb N3MEPEHDI

Ha 3afaHHOoM YacToTe UKW B BbIOPAHHOM 4aCTOTHOM
AManasoHe:

I KoadbdhmumeHT wyma B ab

I LymoBaga Temneparypa B K

I KoadbdbmumeHT yeunenns B b

Onums R&S®FSV-K30 obecneymBaeT bonee LMpOoKne
BO3MOXHOCTU BY-13mepeHnin no cpaBHeHWo C 00bI4HbIMY
cucteMamm namepeHmnst Lyma. AHanmsatopbl R&SCFSV

1 R&S®FSVA noaaepxmBatoT OyHKLUNM N3MEPEHUS
rapMOHNYECKNX 1N MHTEPMOLYNALUMOHHBIX COCTaBMASOLLMX,
napasuTHbIX OTKMMKOB 1 LIENOro psaa apyrmx
BY-napameTpoB (Ans n3MepeHuii xapakTepmucTuk
ycunutenern n MY ¢ npeobpasoBaHMeM 4acToTbl).

N3mepeHne napameTpoB LUYyMa

I [lnanasoH namepenus: ot 0 go 35 ob

| Paspewerme: 0,01 b

I MorpelwHocTb n3MepeHusa yecTpornctaa: 0,05 ob

N3mepeHune koadpchpuumeHTa ycuneHumsa
I [lnanasoH namepenus: ot -20 go +60 ob

| Paspewerme: 0,01 b

I MorpelwHocTb n3MmepeHus: 0,2 ob

MBMepeva TMNOBOIO ycunutena

Constant  Mode
Image Rej.
Fleed LO

LO Source

2nd Stage Corr

nent Complete



Onuwns
R&S®FSV-K40
[TpunoxxeHue ang
N3MepeHnsa PasoBbIX
LLIYMOB

YpoBeHb ha30BOro LLyMa — BaXKHasA XapakTepucTmka
cucTem 6ecnpoBOHON CBA3W 1 paanonokaumm. Onums
R&S®FSV-K40 nossonseT ncrnonb3oBatk npnbopsl R&SCFSV
n R&S®FSVA ansa nposeaeHus ObICTPbIX 1 MPOCTbIX
N3MEPEHW LLIyMa Ha 3Tanax pa3paboTKu 1 U3roTOBNEHMS.

AHanuaatopbl crnektpa 1 curHanos R&S®FSV 1 R&S®FSVA,
ocHallleHHble onuveit R&S®FSV-K40, obecneynsaioT
BO3MOXXHOCTb M3MEPEHMA OAHOMOMOCHOr0 ha3oBoro Liyma
B BbIOPaHHOM Avana3oHe CMELLEHUs YaCTOTbl HECYLLIEN,
npeacTaBneHHOM B norapudpmMmnyeckom maclutabe. Ha
OCHOBaHWM pe3yNnbLTaToB U3MepeHust pa3oBoro Liyma
nonb30BaTeNb MOXET ONPEAENUTb XapaKTEPUCTUKM
napaautHo YM/OM 1 pxutTepa.

VI3mepeHne dha3oBoro Lyma npu OTCTPOWKe OT HecyLlei oT 1 kIl Ao
100 MI"y. OuHammdeckuii ananasoH, orpaHnyeHHbln COOCTBEHHbIM
TENNOBbIM LLYMOM N5 60MbLUNX 3HAYEHNIA OTCTPONKK, MOXKET ObITb
pacLUVpeH BBEAEHNEM NONPaBKkX Ha LWyM. Ha kpueoi 1 (kenTbii LUBET)
NpeAcTasneHbl pesynbTaTbl UBMEPEHNA C BBEAEHHOW NMOMPaBKon Ha LUyM;
Ha KpVBOW 2 (CUHUIA UBET) NoKasaHo namepeHne 6e3 Ncnonb3oBaHns
PYHKLMM NONPaBKK Ha LLyM

iF Atten

ement Complete

N3mepeHune pazoBoro wyma

I [lnanas3oH 4acToT OTCTPOMKN OT HecylLLeit, BbIOUpaeMbii
B npepenax ot 1 'y go 1 MMy ¢ warom 1/3/10

I (1Tu, 30Ny, 10T, 30Ty, nT.4.)

I Konn4ecTBo yCcpeaHeHnn, pexxnM passBepTkn 1 nonoca
nponyckaHns dunsTpa MoryT 6bITb HE3aBUCKMO
BbIOpaHbl AN KaXXA0ro nogavanasoHa N3mMepeHns, 4To
Nno3BoNAeT ONTUMN3NPOBATL CKOPOCTb N3MEPEHUH

I BeicTpOE NonyyeHve pesdynsTatoB AN KaXXAOW AeKadbl
NMOCPEACTBOM 3arnycka U3MEePEHNs OT MakCHMaribHOM
OTCTPOWKM OT HECYLLIEN

I KoHTpOnb 4acToThl HECYLLEN 1 YPOBHSA MOLLHOCTY Nepeq
KaK[bIM 3anyCKOM M3MepeHusa Ans npeaoTepalleHms
OLLIMBOYHBIX N3MEPEHMIA

I PaclumpeHre aMHaMm4ecKoro aranasoHa nytem
N3MepeHns COBCTBEHHbIX TEMMOBbIX LLYMOB 1 BHECEHNS
nonpaskn Ha LyM

N3mepeHune xapakTepucTuk napasmutHon YM/OM un

DXUTTepa

I PacueT nHTerpanbHbIx XapakTepucTuK B BbIOpaHHOM
[AnanasoHe 4acTOT OTCTPOWVKM OT HECYLLEN Unn
nopavanasoHe.

I TabnnyHoe NpeacTaBneHre xapakTepUCTUK Napas3uTHOM
HM/OM n CK3 pxuTTep B AOMNOAHEHNE K KPUBOW
N3MepeHns

UHcTpymeHTbI aHanu3a

I MpepensHble NVHWK C MHAMKALMEN NPOXOXKAEHNS/
HEeNpPOXoXXAeHWs NpoBepkK (pass/fail)

I OTo6parkeHne hasoBoro LymMa Ans YeTblpex BblOpaHHbIX
CMELLIEHNIA 4aCTOTbI

I [lo 4eTbipex 4ONOnHUTENbHbBIX MapPKEPOB

B 4eTko CTpyKTypupoBaHHoM Tabnuue npeacTaBneH 0630p Bcex
KIOYEBBIX NapameTpoB

Residual Calculations

Freguency 1.000000 GHz Use Meas Settings

Level 1] dBm Eval From 1 kHz

Sweep Forward To 2| MHz

Werify Freq & Level

Frequency Tolerance = maw(Rel Tol, abs Tol)
Relatne 10 %%

Signal Settings

Spot Noise Settings
Enable g

Absolute 1 kHz Offset Freql 1 kHz
Level Tolerance (+/-) 10 de Offset Freg2 10 kHz
Offset Freq3 100 kHz

AFC Settings Offset Fregd 1 MHz

Track Frequency
Track Lewvel Analyzer Settings
PreSelector

Preamplifier (Presel)

Display

t 1 kHz R Preamglifier
X Axis Stop 100 MHz
Autoscale Once "
¥ Axis Top -20 dBe/Hz
F Axis Range 100 dB
Trace Settings
Trace Offset a dB
Smoathing 1 L)

Smoothing Type Linear
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Onuus
R&S®FSV-K54
[TpunoxxeHue ang
n3mepeHnsa IMI

O6HapyXeHue, knaccuduumpoBaHme u yctpaHeHue
3NeKTPOMarHUTHbIX NoMex

Mpunoxenne ans nameperns IMIM R&SPFSV-K54
pacLIMpsieT BO3MOXHOCTW aHan1M3aTopoB crekTpa u
curHanoB R&S®FSV 1 R&S®FSVA, nobasnsisi pyHKLMIO
aHanunza SMI. Onuna R&S®FSV-K54 obecnevnsaeT nonocy
Aans namepeHnin MMM B COOTBETCTBUM C TPEBOBAHNSAMM
KOMMEPYECKNX 1 crieumanbHbIX MPUMEHEHNI, a Takke
comepxuT getektopsl cornacHo CISPR, npenenbHbie IMHUK
1 NONPaBO4HbIE KOIDPUUNEHTBI.

IMiobble 3NEKTPOHHbIE YCTPONCTBA TPEBYIOT NPOBEAEHWS
NCMbITAHWUI Ha ANEKTPOMAarHUTHYIO COBMECTMMOCTb
(BMC) nepen 3anyckom B akcnyaTaLmo v cepuinHoe
Npon3BOACTBO. CNOCOBHOCTbL MPamMOTHO OLEHMBATL

1 TpebyembiM 06pa30M BNUSTL Ha XapaKTEPUCTUKM
OMC Ha aTane NpoeKTUPOBaHNS ABASETCA OAHMM U3
KIHOYEBbIX YCNOBWIA pa3paboTKM YCMELLHbIX NMPOAYKTOB.
OTcyTCcTBME HEOOXOAMMOCTH B AOPOrOCTOSALLEN
nopaboTke npoaykTa 1 becnpobnemHasn ceptudmkaLms
rapaHTUpPYyloT CBOEBPEMEHHbIV BbIBOA MPOAYKTa Ha
pbiHOK. Onumsa R&S®FSV-K54 no3sonseT nposoanTb
aHanun3 adPEKTUBHOCTM CPEACTB SKPaHMPOBaHWA I
OLEHVBATb BVSIHME Pa3fNYHbIX U3MEHEHMN, BHOCUMbIX
B CXEMOTEXHNYECKOE peLLeHre, nepea NpoBeaeHVEM
CepTUdOUKaUMOHHBIX UchbITaHWn Ha IMC.

[leTeKTopbl, COOTBETCTBYIOLLME CTaHAAPTY

CISPR 16-1-1

I TnBKMe BO3MOXXHOCTM NPUCBOEHUS Pa3inyHbIM
KPWMBbIM Takmx feTektopoB OMI, kak KBa3VMUKOBbIN,
ycpeanstowmin CISPR 1 cpenHekBaapatuyeckuia,
a Takxke OeTekTopa NMUKOBbIX 3HAYeHW 1N YCPEeaHSIOLLEro
[LeTekTopa.

I BbICTpble 1 HAarMALHbIE ONMArHOCTUHECKME N3MEPEHNS
C BbICOKVIM YPOBHEM BOCMPOU3BOAMMOCTU PE3YNbTaTOB

I MpocToe obHapy>keHWe KpUTUHECKMX aMNINTYL
NMOMEXOBbIX CUMHANOB

demopynauma npym nomMoLLm MapKepoB

I MpocTad 1 6bicTpas naeHtTndrkauma curHanos ¢ AM
1 YM

I Monoca namepeHns B COOTBETCTBUN C TPeOOBaHUAMM
ctaHpapTtoB CISPR 1 MIL-STD

I MNpoBeneHve AMarHOCTUYECKNX UBMEPEHMIN Ha aTane
paspaboTkm Ans obecneveHns NnpuemMnemor aMmnanTyas
curHana nomexm 6narogaps Nonoce NPonycKaHms no
ypoBHto -6 Ab (0T 200 Ny go 1 My ans CISPR, ot 10 Ty
no 1 My ana MIL-STD)

N3meputenbHble mapKepbl anga aHanusa M

I BO3MOXXHOCTb pa3melLeHns MapKkepoB Ha YactoTax
CUrHanoB NOMexm AnNg ynpoLleHust LeneBoro aHanmaa

I BO3MOXXHOCTb Ha3Ha4YeHna MapKepoB A LeCcTu
Pa3YHbIX KPUBbIX 11 COOTBETCTBYIOLLIMX AETEKTOPOB
OMIT gnsa obecneveHns HeNOCPEACTBEHHOW CBA3N C
npenensHbIMU AVHUSMIN U3MepeHnii OMIT

I ®yHKUMS aBTOMATUHYECKOrO NMoMcKa MakcUMarbHbIX
YPOBHEW CUrHana noMexu ana Haae)xHoro o6Hapy»KeHus
HecTaLMOHaPHbIX MCTOYHUKOB NMOMEX

| BHeceHne KpUTUHECKMX HacTOT B JIUCT MUKOBbIX
3Ha4YeHU aNg NpoBeaeHns ObICTPOro aHanmaa
4aCTOTHOro CnekTpa Ha NpeaMeT COOTBETCTBUA
HopmaTeam Ha OMIT

PeSyﬂbTaTbl O[HOKPAaTHOW pa3BePTKM C UCMNOMNb30BaAHMEM U3MEPUTESNbHBLIX MapPKepOoB

ong aHanmza OMr
Spectrum

B ® SWT 15

2000 pts
EMI Measurement Marker
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MpepenbHbie nuHuUK ana namepeHun MM

I Bo3aMOXXHOCTM BbliBOpa NpeaenbHbIX MUHNIA, B
COOTBETCTBUW C YCTAHOBAEHHBIM MEXAYHAPOAHbLIM
CTaHOapToM

I MNpocToe cosnaHve, peaakTnpoBaHue 1 MCnofib30BaHmne
NoNb30BaTENbCKNX NpefenbHbIX TUHUN

I BbicTpoEe ncnbITaHWe ¢ nHaKaumen roneH/ Herogex

Ta6bnuubl YHaCTOTHO-3aBUCUMbIX NOMNPaBOYHbIX

3Ha4YeHun

I Baza gaHHbIX ¢ TabamuamMm NONPaBOYHbIX 3HAYEHUI AN
TaKnX NPUHAONEXHOCTEN, KaK aHTEHHbI, 3aXK1MbI, LIENn
ctabunuzaumn nmnegaHca nuHnm (LISN), orpanHnyamtenn
VMMNYNbCOB, NPeayCcUnuTenn, kabenu n atTeHoaTopsbl

I MNpocToe co3naHne, pefakTMpoBaHve U CoxpaHeHue
HOBbIX TabMKL, C MONPaBOYHbLIMI 3HAYEHNSMU

I Bbicokas TO4HOCTb OTOBpaXkeHNs KprBo 6narogaps
y4eTy NnonpaBo4HbIX 3HAYEHUI 019 4aCTOTHO-3aBNCUMbIX
NnEUHaONeXXHOCTEN

I BO3MOXXHOCTb 06beAMHEHWST HECKOMbKMX TabnmLy
C NOMPaBOYHbIMY 3HAYEHUAMY, HANPUMEP ANA aHTEHHbI,
Kabens n NpefycunuTens, Ana KoMneHcaumm BNnsHUS
BCEN N3MEPUTENBHOM YCTaHOBKMN

KoHuryprposaHne nameputensHoro Mapkepa

Marker Configuration

Marker 1..8

Selected Type Ref.
Marker 1 | On/Off [Norma ]l’-O[

§l [ petar | on/off [Sormall Deita)] o1
(encers ) v on/oft (@ o=te) o
(orkera ) oot (@R D) o

State Trace Detector

3 o) -

:Je_)[ciserav_¢]
)1 ) [rms av
J(apeak ¢
o | T [ o s X G | Y|
i Marker 8 | v On/off ((ERE) Delta ) to| ;] ) [qreak

Auto Peak |

Ctakers ) v onvon @)oo
Ctaiers ) onvon @ era)o )2

Dwell Time (1.0 s

All Marker OFff

""" ] unit
UltraLog Ant HL562 | %-Axis ( lin (@ log |8
Position | Value | - [92.60 dBpv/m .
30,00000000 MHz 17.40 dBpV/m
89,40000000 MHz 8.80 dByV/m =
148.80000000 MHz 7.60 dByuV/m
208,20000000 MHz 7.50 dBpV/m
267.60000000 MHz 10.00 dBuV/m
327.00000000 MHz 11.80 dBypV/m
386.40000000 MHz 13.20 dBpV/m
445,80000000 MHz 14,50 dBpV/m
505.20000000 MHz 15.60 dBuV/m
564.60000000 MHz 16.50 dByV/m
624,00000000 MHz 17.30 dBpv/m
683.40000000 MHz 18.20 dBpV/m
7| 6.31 dBpvV/m
[ Insert Value ][ Delete Value ]—1 18.50 MHz 3.15 GHz
Shift x I Shift y I

OTo6paxkeHune cneKTpa B fiorapucpmMmnyecKom

macLitabe

I Oto6parkeHre cnekTpa ¢ norapudoMm4eckmnm
mMacLuTabom Mo OCK HacToT yNpoLLaeT aHanma
pel3ynbTatoB N3MePEHNA B LLUMPOKOM HYaCTOTHOM
avanasoHe 1 No3BofseT oTobpaxkaTtb NpeaenbHble NNHUM
B COOTBETCTBUN C Tpe6OBaHI/I‘F|Ml/I CTaHOapToB

I BoamoxxHOCTb ncnonb3oBanmsa go 200 001 To4km
pasBepTKn obecneynBaeT 6oMnee BbICOKOE CrekTpansHoe
paspeLleHme

OuctaHumoHHoe ynpasneHue V-uensamu (LISN)
I ABTOMaTU4YeCKUIM BbIGOP NMHUK ¢ MomoLLbio AUX-nopTa
(TpebyeTtcs Hanu4me onumn R&S®FSV-B5)

MpeneneHble NUHUKM Ang nameperns MM

Mame iUnit |Traocs show|Compadblc -
ENSS011A dBpV 2 yes  yes #
ENSS011F dBpv/m 1 - -

EN55011Q dBpv 1 yes yes
ENS5014A dBpW

ENS5014Q depwW - -
ENS5015A dBpV - - yes
ENS55015Q dBpv - - yes
ENSS022A dBpv - - yes
ENSS022F dBpv/m - 5
ENS5022Q dBpV = = ves
FCC15AF dBuV/m -

FCC15AVQ dBpv = = yes
FCC15BF dBpV/m -

View Filter: Show compatible (@ Show all | Limitcheck

C EN 55011 Voltage on Mains AV

Offset: X [0.0 Hz ] ¥: p.ode

I ESH2-25
(Cesvezs )| commm——

150 kHz HP
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Onuwns
R&S®FSV-K70
[TpunoxexHue

119 aHanm3a
BEKTOPHO-
MOAYNPOBAHHbIX
CUTHANOB

16

/\ - Settings Overview

Onuma R&S®FSV-K70 obecnevnBaeT BO3MOXXHOCTb M’MOKOro
KOHIDUIYPMPOBaHWA NapameTpoOB ANs aHaam3a OTAeNbHbIX
HeCyLLVX C UmMdPOoBOM MOAYNALMEN Ha BUTOBOM YPOBHE.
HenocpencTBeHHOe KOHQUIyprpoBaHme Ha OCHOBE YETKO
CTPYKTYpPUPOBaHHOM 61oK-CcxeMbl obecnedmBaeT yaobCcTBO
N3MEPEHMI AaxXe NpW NCMOIb30BaHNN LUMPOKOro cnekTpa
WHCTPYMEHTOB aHanmaa.

M6KUM MOoAYNALUMOHHBIN aHaNu3:
ot MSK po 64QAM
I Buasl moaynaumm:
- 2FSK, 4FSK
- MSK, GMSK, DMSK
- BPSK, QPSK, QPSK co casurom, DQPSK, 8PSK,
D8PSK, m/4-DQPSK, 3n/8-8PSK, 1/8-D8PSK
- 16QAM, 32QAM, 64QAM, 128QAM, 256QAM, 16APSK
(DVB-S2), 32APSK (DVB-S2), m/4-16QAM (EDGE),
-n/4-16QAM (EDGE)
I CnmBonbHasa ckopocTs Ao 32 MMy
I My6buHa aHanmsa go 50 TbiC. CUMBOSIOB
I Monoca anHannsa curHanos 28 Ml L; onumoHanbHO
0o 40 MIfy m 160 MiMy

LLnpokni cnekTp cTaHAAapPTHbIX HAaCTPOEK
I GSM, GSM/EDGE

1 3GPP WCDMA, CDMA2000®

I TETRA, APCO25

I Bluetooth®, ZigBee

I DECT

Modulation : 160QAM f . )
Symbol Rate : 3.84 MHz Settln-gs
TX Filter  :RRC Record Length  : 1000 | @eriEm |
Alpha 1022 Center Freq : 1.0 GHz oversampling i | =
Signal Type : Continuous Ref Level :-10.0 dBm Dig Filter BW : 1.229E+07
Burst Length: 102 - 160D Attenuation : 10+15 dB Trigger Mode : Free Run
Pattern - Preamp : Off Trigger Offset :-6.144 sym
R Digital

. Modulatu_)n . > Frontend 1/Q Capture Standardsl'

Signal Description —
Display
Res. Length : 800 Config

Reference : CAPTURE
Alignment : LEFT
Burst/Pattern
Demodulation = Result Range Search
Off/Off

Screen A :
Screen B :
Screen C :

I/0Q Const{Me

Meas Filter: RRC Entire Result Range

Alpha 10,22 Screen D : Symbol Table
Measurement 0 n
Eilter Evaluation Display
an Range Configuration

Set to Default

Done

4

Result Summary
Stat{EVM{Error))

as&Ref)

[ Restore
Factory |v
Settings |

OTobpaxkeHne 4eTKO CTPYKTYPUPOBAHHOM
6NoK-CXeMbI



Yao6c¢cTBO 3KcnlyataumMm 6naropgaps noaaepxke
rpachuyecknx pyHKLUM

Buayanusauns atanos 4EMOAYNALMM 1 COOTBETCTBYIOLLIMX
HaCTpOeK HAaCTOMNbKO HarfagHa, YTO AaXe HavnHatoLme
Nnonb30BaTENM C NErkKOCTHIO HanayT Tpebyemble HACTPOMKM.
CoveTaHne CeHCOPHOro 3KpaHa v BM3yannaaumm HacTpoek
NPV NOMOLLIM BNOK-CXeM YNpOLLaeT SKCnyaraumio 1
06ecneynBaeT NHTYUTUBHO-MOHATHOE NpeacTaBneHve
LaHHbIX.

Ha ocHoBaHum onucaHva aHanuanpyemoro curHana (Bua
MOAYNSAUMN, HEMPEPbIBHbIA U MMMYNbCHBIV, CUMBOJSIbHAS
CKOpOCTb, NepepatoLLmii punbTp) onumns R&S®FSV-K70
MO3BONAET MOIb30BATENAM aBTOMATUYECKM ONPEAENITh
COOTBETCTBYIOLLIME HACTPOWIKMN.

Mod

Freq 1.0 GHz ResLen

A 1/Q Const{Meas&Ref)

Stop 2.64

Start 0.0 %

YHuBepcanbHble MHCTPYMEHTbI ANf yriy6/1eHHOro

aHanu3a CUrHanoB 3Ha4YUTeNbHO ynpoLlaloT 3agadvy

nouckKa u ycTpaHeHusi HeMcnpaBHOCTEN

I BoaMoXXHOCTM Bbl6Opa 0ToOparkaemMblix pesybTaTos:
amnnnTyda, YactoTta, dasa, I/Q-gaHHble, rnaskoBas
avarpamma; norpeLHocTb aMnanTyabl, dasbl Unu
4aCTOoThl, AMarpamma CUrHanbHoOro co3Be3ams Unm
BEKTOpHas anarpamma

I CtatncTnyecknin aHanna
- [pencraBneHve pesynsTaToB B B1AE MCTOrPammb
- OTO6paxeHVe 3Ha4eHVa CTaHaapTHOW AeBMaLnn 1

3HaYeHus «95-1 NpoLEHTUNb» B CBOAHOW TabnuLe
pe3ynbLTaToB

I ®yHKUMS CReKTpanbHOro aHanmaa N3Mepaemoro
curHana v curHana oLmnoKmn nomMoraeT Nonb3oBaTensm
B 06Hapy»XeHW oLIMOOK curHana, CBA3aHHbIX
C HEKOPPEKTHbIMW NapaMeTpam dounsTpaumm u
NOBOYHbIM U3NYyHEHNEM

I Mnbkas dyHKUMS NoMcKa NakeToB AaHHbIX A5 aHanmM3a
CNOXHbIX KOMOUHALMIA CUrHAMOB, KPaTKOBPEMEHHbIX
NMakeTHbIX CUIHaNoB UM CMELLaHHbIX CUrHanoB —
BO3MOXXHOCTM, BbIXOASALLME 32 pamMKun 60MbLUMHCTBA
aHanma3aTopoB CUrHanoB

ontinuous
Sweep

single
Sweep

Sweep
(:lzluntk

AHanna 16QAM-curHana ¢ ofgHom HecyLel;
pesynbTaTbl 0TOOPaXXatoTCHA B YETbIPEX OKHAX
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NHpopmaumna ang 3akasa

Ba30Bbiii 6J10K (C NPUHAANEXXHOCTAMMU U3 KOMMJIEKTa NOCTAaBKMU, B YaCTHOCTH, Ka6esieM NMUTaH1si U PYKOBOACTBOM MO 3KCrJlyaTaumm)

AHanusartop cnektpa n curHanos, ot 10 My go 4 My R&S®FSV4 1321.3008.04
AHanuzarop cnektpa n curHanos, ot 10 My go 7 Mu R&SCFSV7 1321.3008.07
AHanuaartop cnektpa v curHanos, ot 10 My go 13,6 My R&S®FSV13 1321.3008.13
AHanusartop cnektpa 1 curHanos, ot 10 My go 30 My R&S®FSV30 1321.3008.30
AHanusartop cnektpa 1 curHanos, ot 10 'y go 40 My R&S®FSV40 1321.3008.40
AHanugartop cnektpa u curHanos, or 10 My go 40 My R&S®FSV40 1321.3008.39 "
AHanugartop cnektpa u curHanos, ot 10 My go 4 My, R&S®FSVA4 1321.3008.05
AHanusartop cnektpa u curHanos, ot 10 My go 7 My R&S®FSVA7 1321.3008.08
AHanuaartop crnektpa v curHanos, ot 10 My go 13,6 My R&S®FSVA13 1321.3008.14
AHanusarop crnektpa 1 curHanos, ot 10 My go 30 My R&S®FSVA30 1321.3008.31
AHanugartop cnektpa u curHanos, ot 10 My no 40 My R&S®FSVA40 1321.3008.41"
AnnapaTHble onuun

Ynaponpo4HbIii kopryc R&S®FSV-B1 1310.9500.02
Aynronemopynstop AM/YM-curHanos R&S®FSV-B3 1310.9516.02
TepmocTaTMpoBaHHbI kBapueBblii reHepatop OCXO, npeunanoHHas R&S®FSV-B4 1310.9522.02
onopHas YacTtoTa

TepmocTaTMpoBaHHbIi kKBapLeBbln reHepatop OCXO, R&S®FSV-B4 1310.9522.03
BbICOKOCTabuIbHas onopHas YactoTa

[ononnutensHble nHtepdeincel (M4Y/snaeo/AM/YM Bbixoa, nopt AUX, R&S®FSV-B5 1310.9539.02
BbIXO[ CUrHana 3anycka, Ba AononHuTenbHeix USB-nopTa)

Cnepsumin reHepatop, ot 100 KMy go 4 Mu/7 My R&S®FSV-B9 1310.9545.02
YnpaBneHue BHELLHUM reHepaTopoM R&S®FSV-B10 1310.9551.02
O6xon XXUI-npecenektopa ana npuéopa R&S®FSVA13 R&S®FSVA-B11 1321.3714.13
O6xon XU -npecenektopa ansa npuéopa R&S®FSVA30 R&S®FSVA-B11 1321.3714.30
O6xon XXUI-npecenektopa ans npubopa R&SEFSVA40 R&S®FSVA-B11 1321.3714.40
CBepxBbICOKOTOYHAs OMopHas YacTtota R&S®FSV-B14 1310.9980.02
VIHTepdbelic unmdposor moaynsaumm R&S®FSV-B17 1310.9568.02
3anacHoi TBepaoTeNbHbIN ANCK (SSD, CbeMHbIA XECTKMIA ANCK) R&S®FSV-B18 1310.9697.06
3anacHoi xxecTkuin anck (HDD, CbeMHbIA XEeCTKMIA ANCK) R&S®FSV-B19 1310.9574.06
MopTel FET/MY (LO/IF) ans BHeLWHWX cMmecutenen R&S®FSV-B21 1310.9597.02
Mpegycunutens, ot 9 kl'y go 4 IMu/7 My R&S®FSV-B22 1310.9600.02
Mpenycunutens, ot 9 Kly o 13,6 Mu R&S®FSV-B24 1310.9616.13
Mpenycunutens, ot 9 Ky o 30 My R&S®FSV-B24 1310.9616.30
Mpenycunutens, oT 9 Ky o 40 My R&S®FSV-B24 1310.9616.40
ONEeKTPOHHbIN aTTeHtoaTop (¢ warom 1 ab) R&S®FSV-B25 1310.9622.02
VICTO4YHMK NOCTOSHHOIrO HaNpPsXXeHns (HanpshkeHve nutanmsa 12 B) R&S®FSV-B30 1310.9897.02
KoMMNeKT NUTUR-MOHHBIX aKKyMyNAaTOPHbIX 6arapen R&S®FSV-B32 1321.3750.022
3awmra ot 3anucu Ha USB-Hakonutenu R&S®FS-B33 1309.5991.02
3apsapHoe yCTPOWCTBO AN IUTUN-UMOHHBIX akKyMyNsaTOPHbIX 6ataper R&S®FSV-B34 1321.3950.02
Monoca aHanusa 40 MI'y ansa nprbopos R&S®FSV R&S®FSV-B70 1310.9645.02
[Monoca aHanusa 40 MI'y ansa nprubopos R&SPFSVA R&S®FSVA-B40 1329.0214.02
Monoca aHanusa 160 MI'y ans npnbéopos R&S®FSV4/7 n R&S®FSVA4/7  R&S®FSV-B160 1311.2015.02 ®
[Monoca aHanusa 160 My ans npnbéopos R&S®FSV13 n RAS®FSVA13 R&S®FSV-B160 1311.2015.13 ®
Monoca aHanunsa 160 MI'y ans npnéopos R&S®FSV30/40 n R&S®FSV-B160 1311.2015.40 99
R&S®FSVA30/40

MporpammMHble onuun

AHanna aHanorosbIx B1aos moaynsaumm (AM/SYM/OM) R&S®FSV-K7 1310.8103.02
13meperns YM-cTepeocurHanos R&S®FSV-K7S 1310.8126.02 99
MpvnoxxeHve ana namepexns curHanos Bluetooth®/EDR R&S®FSV-K8 1301.8155.02
[Moapep>kka AaT4MKoB MOLLHOCTY (M3MEPEHWE MOLLIHOCTM C MOMOLL|bHO R&S®FSV-K9 1310.8203.02
[aT4nkoB MoLLHOCTU R&SCNRP-Zxx)

AHanua curHanos GSM/EDGE/EDGE Evolution R&S®FSV-K10 1310.8055.02
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HanmeHoBaHue Twvn Kop 3akasa

VI3mMepeHune cnektTporpamm R&S®FSV-K14 1310.8255.02
V13mepeHmne Koo PULMEHTOB LLyMa U yCUNEeHUs R&S®FSV-K30 1310.8355.02
VI3amepeHne hazosoro Lyma R&S®FSV-K40 1310.8403.02
Mpunoxxexne ans namepexmns MMl R&S®FSV-K54 1310.0425.02
BeKTOPHbI aHann3 curHanos R&S®FSV-K70 1310.8455.02
AHanus curHanos 3GPP BS (DL), Bkntovas HSDPA n HSDPA+ R&S®FSV-K72 1310.85083.02
AHanua curHanos 3GPP UE (UL), skntodas HSUPA R&S®FSV-K73 1310.8555.02
Vameperne curHanos TD-SCDMA BS R&S®FSV-K76 1310.8603.02
Vameperne curHanos TD-SCDMA UE R&SCFSV-K77 1310.8655.02
AHanuna curtanos CDMA2000® BS (DL) R&S®FSV-K82 1310.8703.02
V1amepeHrmne curHanos CDMA2000® MS (UL) R&S®FSV-K83 1310.8755.02
AHanus curHanos 1xEV-DO BS (DL) R&S®FSV-K84 1310.8803.02
Vameperne curHanos 1xXEV-DO MS (UL) R&S®FSV-K85 1310.8773.02
AHanna curtanos WLAN IEEE 802.11a/b/g/j R&S®FSV-K91 1310.8903.02 ©
AHanua curHanos WLAN IEEE 802.11n R&S®FSV-K91n 1310.9468.02 97
Ananua curHanos WLAN IEEE 802.11ac R&S®FSV-K91ac 1310.8629.02 979
AHanus curHanos WLAN IEEE 802.11p R&S®FSV-K91p 1321.3314.02 97
AHanna curtanos WiMAX™ |EEE 802.16 SISO R&S®FSV-K93 1310.8955.02 99
AHanna HnucxodaLmx curHanos EUTRA/LTE FDD R&S®FSV-K100 1310.9051.02 ©
AHanna BocxoasLumx curHanos EUTRA/LTE FDD R&S®FSV-K101 1310.9100.02 ®
AHanna Hucxoaawmx curHanos EUTRA/LTE MIMO R&S®FSV-K102 1310.9151.02 9
AHanna Hucxogawmx curHanos EUTRA/LTE TDD R&S®FSV-K104 1309.9774.02 9
AHanua Bocxoasmx curHanos EUTRA/LTE TDD R&S®FSV-K105 1309.9780.02 ©
MporpammHoe o6ecneyeHue Ana aHanu3a curdanos Ha MK

10 ans BeKTOpHOro aHanmaa curHanos OFDM R&S®FS-K96PC 1310.0219.06
MO ana aHanmnaa HenMMHENHbIX UCKaXKeHNI R&S®FS-K130PC 1310.0090.06
MporpammHoe o6ecnevyeHne A BEKTOPHOro aHann3sa curHanos Ha MK

AnnapaTHbIi KoY NnUeH3nm R&S®FSPC 1310.0002K02
basosoe M0 VSE R&S®VSE 1320.7500.02
V1amepeHne napameTpos UMNynsca R&S®VSE-K6 1320.7516.02
BeKTOpHbI aHanns3 curHanos R&S®VSE-K70 1320.7522.02

FapaHTUIHBIN Nnepuoa

BagoBbIin 610K 3rona

Akceccyapsbl 1ron

Onuuun

PaclumperHas rapaHtva, oavH rof R&SCWE1 Moxanyiicta, obpaTntech
PaclimpeHHas rapaHtus, aga roga R&SCWE2 EEQS;KZMSUEI:T?NZ?ZMC KoMmnaHnm1
PaclmpeHHas rapaHTus ¢ ycnyrom kanvbpoBKM, OAMH rof R&S®CW1

PaclLuvpeHHas rapaHTus ¢ ycnyrow kanmbpoBsku, Asa roga R&S®CW2

OKCcnepT U3 MECTHOrO NpeacTaBnTensCcTBa KoMnanmm Rohde & Schwarz nomoxeTt nogobpars ontumansHoe
peLleHne NoA BaLln TpeboBaHs.
Bnvxaniiee npeactaBUTeNsCTBO KoMnaHnn Rohde & Schwarz MoXXHO HanTk, noceTnB canT

https://www.rohde-schwarz.ru/about/contact/

" MakcumansHas nonoca nponyckanus 10 M. ) TpebyeTcs onunsa R&SCFSV-K7.

2 TpebytoTcs onumn R&S®FSV-B1, R&S®FSV-B30 n R&S®FSV-B34. 9 HepocTynHo ans npubopa R&SCFSVA.

3 [ns vacToT go 7 Mu. C nomotsto onumn R&SCFSVA-B11 nonoca aHannaa 160 MMy moxeT % HepocTtynHo ans npubopa R&SPFSV40 Bepcun .39.
OblITb MCMONb30BaHa BO BCEM HaCTOTHOM AnanasoHe npnbopa R&SPFSVA. ) Tpebyetcs onuus R&SCFSV-K91.

Onuma R&SCFSV-B160 He MOXET 1MCMoNb30BaThCs BMecTe ¢ onumen R&SCFSV-B10 n 8 Tpebyetcs onuus R&SCFSV-B160.

R&S®FSV-B14.

Rohde & Schwarz CewmeiicTBo aHanv3atopoB cnektpa 1 curHanos R&SCFSV 1 R&S®FSVA 19



BosnbLue 4yem cepBUC
I no Bcemy mupy
I Ha mecTe 1 N4HO

I rmbko v nop 3akas
I ¢ 66CKOMMPOMUCCHBIM Ka4ECTBOM
| Ha onUTENbHYIO NEPCNEKTUBY.

O komnaHumn Rohde & Schwarz

Ipynna komnanwin Rohde & Schwarz, cneunanuavpytoLascsa Ha NpPor3BOACTBE
3/1EKTPOHHOr0 060PYA0BaHUS, NPeanaraeT HHOBALWOHHbIE PeLleHs

B CIeAYIOLLIMX HanpaBneHysx: KOHTPObHO-M3MepuTensHoe 06opynoBaH/e,
Tene- U pagnoBeLLlanue, 3aLLyillieHHas casa3b, knbepbe3onacHoCTb,
PaAVOMOHWTOPUHT 1 pagvonokauus. OcHoarHas 6onee 80 net Hasaf aTta
Hes3aBucVMas KOMMNaHUs MeeT LUMPOKYIO TOProBO-CEPBUCHYIO CETb

1 npepcTasneHa 6onee Yem B 70 cTpaHax.

[pynna komnanwin Rohde & Schwarz — oguH 13 MYPOBLIX NMAEPOB B CBOEN
obnactu.

LLita6-kBapTMpa kOMNaHMn pacnonoxxeHa B r. MionxeH (Ffepmanus). KomnaHus
MMeeT pernmoHanbHble Wrab-kBapTnpsl B CuHranype n CLUA

(r. Konymbus, wt. MapuneHa) ans ynpaenenns onepauvsmm B 3TUX pPermoHax.

Pecypcoc6eperatowime MeTofbl NPOEKTUPOBaHUS

I Bkonorvyeckas 6€30MacHOCTb 1 3KONOrMYeCKUI cnep

I OHeproadeKTMBHOCTL 1 HU3KMIA YPOBEHb BHIOPOCOB

I Jdonruii cpok cnyx6bl 1 ONTUMK3MPOBaHHbIE NPOV3BOLACTBEHHBIE PacXoabl

ertified Quality Management ertified Environmental Management

1509001 10 14001

ROHDE & SCHWARZ B POCCUN

I r. MockBa
115093, yn. MaBnosckas, a. 7, cTp. 1
Ten.: +7 (495) 981 35 60
e-mail: info.russia@rohde-schwarz.com

r. CankT-lMeTep6ypr

197101, yn. OunseHckas, A. 1, ocoucel 606 1 604
Ten.: +7 (812) 448 65 08

e-mail: sales.petersburg@rohde-schwarz.com

r. HoBocu6upck

630132, yn. KpacHosipckas, a. 35, oduc 1603
Ten.: +7 (383) 230 39 91

e-mail: sales.novosibirsk@rohde-schwarz.com

r.KpacHospck
660125, yn. BecHbl 3a, odpuc 401
Ten. +7 (391) 276-16-53

r. HmxHuin Hosropop,

603000, yn. Makcuma lNopbkoro, a. 117, odpuc 509
Ten.: +7 (831) 233 03 00

Ten.: +7 (831) 233 03 01

e-mail: sales.nnovgorod@rohde-schwarz.com

r. PoctoB-Ha-[loHy

344018, yn. Tekydesa, . 139/94, Clover House, odouc 434
Ten.: +7 (863) 206 20 29

Ten.: +7 (928) 12522 74

e-mail: sales.rostov@rohde-schwarz.com

r. EkatepuH6ypr

620142, yn. 8 mapTa, a. 51, odomc 702

Ten.: +7 (343) 31100 72

e-mail: sales.ekaterinburg@rohde-schwarz.com

r. KasaHb

420034, yn. JekabpuncTos, A. 856, ocouc 712
Ten.. +7 (843) 567 27 51

e-mail: sales.kazan@rohde-schwarz.com

r. BopoHex

394030, yn. Kommnccaprkesckoi, A. 10, odpouc 1213
Ten.. +7 (473) 206 55 78

e-mail: sales.voronezh@rohde-schwarz.com

www.rohde-schwarz.ru



