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AHanM3aTop cnekTpa
R&S®FPC
KpaTkoe onncaHue

3awyra HBECTULMIA, BbICOKOE PA3PeLLEHE 1 NPOCTOTa yNpaBneHns —
3TV XapaKTepUCTUKM fenatoT aHanuaarop cnektpa R&S®FPC uaeanbHbiM
NHCTPYMEHTOM ANS YHUBEPCUTETCKMX 1ab0paTopuii, UCCea0BaTeNbCKuX
WHCTUTYTOB, a TakXe NPOWU3BOLACTBEHHBIX 1 CEPBUCHBIX MPEANPUSTUIA.

Ananunzatop R&S®FPC ctonT cpasy Lenblx Tpex Nprbopos: aT0 eauH-
CTBEHHbII aHaNM3aTOp CMEeKTpa Ha pbiHKe, KOTOPbI CoYeTaeT B cebe
bYHKUMOHANBHOCTb TPEX NpuBopoB. Mexay NpoynM, 310 TpK Hanbonee
4aCTo MCNOMb3yeMbIx NPKUOOPa Ha paboyem CToNE PAAMOMHXEHEPA, Pas-
pabatbiBatOLLEr0, HANpUMeEp, YCTpoicTBa Ans NHTepHeTa Beweii (loT).

&> ROHDE&SCHWARZ  FPC1500 - Spectrum Analyzer
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1. AHanu3atop cnekTpa

R&S®FPC - 310 aHanu3atop cnekTpa, KOTopbIid 06eCneynBaeT 3alluTy UH-
BECTULMIA 32 CYET BO3MOXHOCTW NPOrpamMMHOA MOAEPHN3aLmMm paboyero
[ana3oHa 4acToT. BbiNOAHEHHbIN C TPAAMLMOHHBIM HEMELIKMM Ka4eCTBOM
OH 00nafaeT BefyLLMMM B CBOEM KIACCE PAAMOYaCcTOTHBIMI XapakTepu-
cTkamu. Kpome Toro, Ans nprnbopa A0CTYNHbI ONUMM ANCTAHUMOHHOMO
ynpaenexus ¢ MK u ¢ MobuNbHOrO YCTPOIACTBA.

2. BeKkTOpHbIii aHann3atop Lenei

R&S®FPC - 370 BEKTOPHbI aHANM3aTOP LIENEN, KOTOPbIA NCMONb3YeT
BCTPOeHHbIn KCBH-MOCT ans npoBeagH!s 0AHONOPTOBOrO BEKTOPHOMO
aHanuaa 11 no3BonseT 0TobpaxaTb KPYroByto avarpammy nosHbIX cOnpo-
TBNeHuin. Hannune BcTpoeHHoro KCBH-mocTa ycTpaHsieT HeobxoanmMocTb
NOAKMIOYEHIS /OTKTIOYEHNS BHELIHETO MOCTa NPW NPOBEAEHUN UCTbITAHMIA.

3. l'eHepatop curHanos

R&S®FPC - 310 reHepatop curHanos, B OCHOBE KOTOPOIO NEXMT YHUKab-
Hast KOHLENLNS He3aBIUCUMOTO UCTOYHIKA. OH He TONbKo 06ecneunBaeT
CTaHAAPTHYIO GYHKLIMOHANBHOCTb CEASALIET0 FeHepaTopa, HO MOXET Tak-
Xe 1CMO0Mb30BAaThCS B PEXIUMAX reHepaLmi CBOOOMHBIX N CBA3AHHBIX
HenpepbIBHbIX KONEOaHNIA.

3a cyeT coyeTanuns GyHKLMOHANbHOCTY Tpex NpnbopoB aHann3atop
R&S®FPC neictBuTenbHO yHUKaneH. Mpenmyuiectsa NpuHLMNG «Tpu-B-
0[IHOM» COCTOSIT HE TO/bKO B TOM, YTO Ha paboyem CTone Npubop 3aHuMa-
€T He TpW, a TONbKO 0AAHO MecTO. BbiBop B N0Ab3y 0AHOM0 NpKubopa Takxe
03HayaeT, YTo Ast AOCTUXEHNS 3alaHHbIX M3MEPUTENbHbIX XapaKTepUCTIK
noTpedyeTcs caenatb ToNbko OAHO NPUOBPETEHIE W BLINOAHUTDL TOLKO
OfHY KanMBpPOBKY.

File Manager



KnioyeBble dakTbl I_l e I/I M e CTB a
1 BY-xapakTepucTuki, pean3oBarHble G HEMELKIM KayeCcTBOM p yu.|,

1 Iucnneir 10,1" WXGA (1366 x 768 nukceneit) — camblii 60MbLLONA
pasMmep 1 caMOe BbICOKOE pa3peLieHne B CBOEM KNacce

1 lnanasoH yactor ot 5 k' 10 1 [T, C BO3MOXHOCTBIO YBENNYEHNS 10 AHanusatop cnekrpa
2 Tu v 3 T ¢ NOMOLLBIO NPOTPaMMHOTO Kitoya 1 Investment protection
1 BO3MOXHOCTb YCTaHOBKM NONOCHI pa3pellenns Bnnote Ao 11y, 1 High resolution
1 Cnegswumii reHepaTop M He3aBMUCUMBIA FEHEPaTOp HEMPEPbIBHbIX 1 Easy virtual control
CUrHanos D> CTpaHuua 4
1 BctpoerHbiii KCBH-mocT
1 OIHOMOPTOBbIA BEKTOPHBIA aHann3aTop Leneii ¢ 0ToOpaxeHnem BekTopHbIii aHanu3aTop uenen
KPYroBOW Anarpammbl 1 BctpoenHbiii KCBH-mocT
1 Wi-Fi-uHtepdetic, nonaepxusaembiii noctasnsemsiM M0 ong 1 OZIHOMOPTOBBIA BEKTOPHI aHANM3ATOP Lgnei (S,,)
[JVCTaHLMOHHOIO YNPaBNeHuns 1 KpyroBas finarpamMma nosHbIX CONPOTUBNEHNI
1 CraHpapTHas TPEXNETHAA rapaHTus > CTpaHuLa 6

leHepaTop curHanos

1 Cnepgsiwpii reHepatop

1 HesaBncumblii UICTOYHVK CUTHaNa

1 Pexum CBSA3aHHbIX HEMPEPbIBHbIX KONebaHmii
> cTpaHnua 8

(DYHKLMOHANBHOCTL TPEX NPMOOPOB

bonblue, yem NPOCTO aHaNM3aTop CNnekTpa

AHam 310 CriekTpa PykoB0ACTBO NO BLIOGOPY MOZenu

DyHkums R&S®FPC1000 R&S®FPC1500
3awura Bbicokoe Mpocroe Auanuaatop cnextpa ° .
“ BUPTYaNIbHOE . N
VHBECTULIMN paspelerne O[IHONOPTOBbIi BEKTOPHbIiA aHANM3ATOP .
ynpaBneHne y
ueneit
['eHeparop curHanos °
BcTpoentblit KCBH-mocT °
BeKToprlVl aHan3atop Lenen He3aBuCUMbIii MCTONHUK CHTHaNa o
BCTDOHHA OnHONOPTOBIN Kpyrosas becuywiias padora ° *
KCE?H-MOCT BEKTOPHbIN Anarpamma nosHbIx HeGonbuume rabapuel ° .
aHan3arop Leneit COMPOTUBNEHMIA Hu3kast noTpe6asemas MOLHOCTb . .
MO AVCTAHLMOHHOTO yNpaBAeHys . .
(6ecnnatHoe)

['eHepaTop CUrHanoB

Pexum cBs3aHHbIX
HenpepbIBHbIX
konebaHwuii

CnepsiLumii He3aBucumbli
reHeparop MCTOYHIK CUrHana
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AHaNN3aTop crnekTpa

3awuTa nHBecTuLMii

R&S®FPC - 310 04eHb NpaKTUyHas MOfIENb aHanuaatopa cnekTpa, no-
CKOMbKY B HEll 3al10XeHa YHIKanbHas BO3SMOXHOCTb MPOrpaMMHOI Moaep-
HM3aLuK. YacToTHbIA amana3ox 6a3osoit mopenu ot 5 kl'y, go 1 1w mo-
XET ObITb PACLUMPEH C NMOMOLLK) aKTUBMPYEMbIX MPOrPaMMHBIM KTIOYOM
ODOHOBNEHMIA.

Anannzatop R&S®FPC MOXET MOAEPHN3MPOBATHCS NPOCTLIM BBOAOM
MPOrPaMMHOr0 Kitoua. Bee GyHKLmMM yxe npucyTcTBYOT B Npubope, Nofb-
30BaTeNI0 AOCTATOYHO UX aKTMBMPOBATb. YHUKaNbHbIA CNOCO6 MOAEPHU3a-
Lm ot komnaHun Rohde & Schwarz yctpaHsieT Heo6X0AMMOCTb JONONHM-
TENbHON KanNObPOBKM NPY OGHOBAEHNM.

Beicokoe paspelueHue

R&S®FPC o6nagaet cambiM GOAbLINM AUCTIIEEM C CAMbIM BbICOKIM
pa3peLlieHnem Cpeay aHanm3aTopoB CNeKTPa HavanbHOro YPOBHS. YBe-
NINYEHHBI N0 FOPU3OHTANN U BEPTUKAIM PA3Mep ANCEs U Bbicovailiee
paspeLleHne No3BOSIOT NoayYaTb NoAPo6GHOE 0TOBPaxeHUe curHana ¢
BecnpeLieaeHTHOI YeTKOCTbO. NepBOKNACCHbIN AuCnel aHanu3atopa
R&S®FPC obecneynBaeT BblaaloLLeecs kayecTBO M3MEPEHIIA CUrHanNoB.

Kayectso BY-13mepeHnuii BO MHOTOM 3aBUCUT OT BO3MOXHOCTEN HACTPO-
K1 nonocsl paspelueHus. bonee yskas nonoca paspelleHns no3sonser
nosyuntb 6onee AeTanbHoe CnekTpanbHOe NpeacTaBneHne. Boicokas
YYBCTBUTENBHOCTb MMEET PELIAIOLIEe 3HAYEHNE BO MHOTX 3afiayax, Ha-
npumep, NPy U3MEPEHINN 04eHb CNabbix CUrHaNOB. AHaNNM3aTop CnexkTpa
R&S®FPC obecneynBaeT Ype3BblyaiiHo HU3KUIA ypoBeHb COOCTBEHHOTO
wyma —150 nBbMBT (Tvn.) npu ycTaHoBNEHHO nNonoce paspetuerns 1T,

OnumoHanbHbli npeaycunntens R&S®FPC-B22 nononHutenbHo ysenn-
4YMBAET YYBCTBUTENLHOCTL A0 —165 ABMBT (TMN.). B T0 Bpems kak 60b-
LWWHCTBO aHAIN3ATOPOB CMEKTPA HAYaIbHOMO YPOBHS PACCYMTaHO Ha
M3MEPEHUE CUTHANOB MOWHOCTBIO A0 +20 abMmBT (100 MBT), aHanu3atop
R&S®FPC cnoco6eH 13mepsTb CUrHanbl BbICOKOI MOLLHOCTY BROTH [0
+30 nbmBT (1 BT).

CoyeTtaHue HU3KOro YpoBHS COOCTBEHHbIX LYMOB 11 BbICOKOTO YPOBHS
MaKCUMaNbHON BXOAHOM MOLLHOCT 06ECNEYMBAIOT UCKIIOUUTENBHO LUN-
POKMIA IMHaMUYECKUiA wanasoH u3mepeHuii B npnbope R&S®FPC.

CoyeTaHne BbiCOKOI paspeLuaiolleit cnocobrocTv 1 10,1-moitmoBoro WXGA akpaHa aHanusatopa R&S®FPC.

&> Spectrum
REF: -90 dBm RBW: 100 Hz
ATT: PA: ON

VBW: 100 Hz
Trigger: Free

1.000000000

-100.0

1GHz

Center

20/1/2017 14:39
SWT: 208 ms

Frequency

Center Freq )

Step Size

Start Frequency

Stop Frequency

Frequency
Offset

Frequency )
Mode

Span 10 kHz



Yno6Hoe BUPTyaibHOE YNpaB/ieHue

BctpoenHas GecnpoBoaHas TEXHONOMS YCTPaHSET HeOOXOANMOCTb NOA-
KTioYeHns nprbopa K cetu ¢ noMolLblo kabens. AHanusatop R&S®FPC
ocHaueH Wi-Fi-untepdeiicom ! 1 MOXeT ocylecTBnsTb 6ecnpoBo-
[HOE MOAKIioYeHme k Toukam goctyna Wi-Fi. CTaHOBATCH HEHYXHbIMM
Ethernet-kabenu, pa3bembl, KOHLEHTPATOPbI 1 X MOHTaX.

MPOCTbIE 1 UHTYUTUBHO MOHATHbIE SNEMEHTHI YNPABNEHNS OTBEYAIOT Ka-
YECTBEHHO HOBbIM TEHAEHUMAM B OTPACAN KOHTPObHO-M3MEPUTENBHOTO
o6opynosaHus. AHannaatop R&S®FPC MoxeT noakntoyaTbest K Takum
nnathopMam AUCTaHLUMOHHOrO ynpasneHns, kak R&S®InstrumentView n
R&S®MobileView, uepes nioboii u3 nitepdeiicos — USB?, Ethernet nnmn
Wi-Fi.

R&S®InstrumentView (MO ang MK) n R&S®MobileView (npunoxeHue ans
i0S/Android) npeacTaBnstoT c060¥ MOLLHbIE MHOFODYHKLMOHANbHbBIE NPK-
NOXEHNS NS ANCTAHLMOHHOMO YNpaBNeHUs, NOCTaBASIEMbIE B KOMMEKTE
¢ npu6opom R&S®FPC?).

®yHkums Wi-Fi He,0CTYNHA B HEKOTOPbIX CTPaHaXx 13-3a MECTHbIX CEPTUPUKALMOHHBIX
TpeboBaHmii.

Tonbko ans MO R&S®InstrumentView.

Bkntoyensl nutepdeiictl R&S®FPH, R&S®ZPH, R&S®FSH, R&S®ZVH n R&S®FSC.

MowuHble MHOFOd)yHKI.IMOHaJ'IbHI:Ie npunoxexHusa Aiga ynpasneHus

MpocToit 1 BbICTPLIF 0BMEH CHUMKaMI 3KpaHa WK KOHOUIypaLmUsiMin HAaCTPOEK MEXY
npruBopoM 1 yYCTPOICTBOM IMCTAHLUMOHHOIO yrpaBneHus

[IMCTaHUMOHHOE ynpaBneHue npubopom 13 Nio6Oro CETEBOr0 MECTOPACNONOXEHNS
lpocToe cosaaHne NpoTokoNoB ncnbitatnii B popmare PDF, HTML unn RTF

Mpoctast 06paboTka pesynbTaToB M3MEPEHNIA, PeakTUPOBaHIe PE3ynbTaToB NOCPEACTBOM
0TOBPAXEHNS/CKPBITUS W CLBUTa MapKepOoB WK NPEAENbHbIX MHNIA 1 T. A,
CosmectumocTs ¢ MK (OC Windows)

CosmectumocTb ¢ OC i0S/Android

Mocraska B komnnekte ¢ npuéopom R&S®FPC

Ananuzatop cnektpa R&S®FPC1000: naeansHbii BbiGop ans BY308.

[ RoNDERSCHWARZ FPC1000 - Spcum e

R&S®InstrumentView R&S®MobileView
[ ]
[ ] [ ]
L]
L]
°
[ ]
[ ] [ ]



AHanm3aTtop Leneu

BctpoenHbiit KCBH-mocT

Bnarofaps CBOEN yHUKaNbHOM KOHCTPYKLLAW, MCMONb3YIOLLEN BHYTPEHHMIA
KCBH-mocT, aHanuzatop R&S®FPC1500 cnocobeH BbINOAHATL OHO-
MOPTOBbIE BEKTOPHbIE M3MEPEHVS NAPAMETPOB OTPAXEHMS. ITa BYHKLNS
no3BOSET NPOBOAUTL N3MEPEHNE umneaanca B BY-aHteHHax unn BY-
Lensx ¢ NOMOLLLI0 Anarpammbl NOAHbIX CONPOTUBAEHNI UK U3MEPEHME
PaCCTOSHMA A0 MECTa NOBPEXAEHUS C Lenblo 06Hapyxerus AedekToB B
InvHHoM BY-kabene.

Bnaropaps BctpoeHHoMy BHYTpeHHeMy KCBH-MmocTy 6onblue HET HeobXo-
JMMOCTU NOAKNIYEHNS/oTKNIo4eHNs BHelHero KCBH-MocTa npu nepe-
KJIOYEHNW MEXIY PeXuMamin U3MEPEHns, HanpuMep, U3 pexunMa aHanm-
3aTOpa CMEKTPa B PEXIM BEKTOPHOIO aHanuaaropa Lenei unm Haobopor.

OpHonopToBbIii BEKTOPHBIN aHanusarop ueneii (S,,)
OnHONOPTOBbIA BEKTOPHbIN aHANN3 Lieneit MCnonb3ayeTcs Ais CornacoBa-
HUS UMNELAHCOB HA TaKMX KOMMOHEHTAX UK ANEKTPUYECKMX LiensiX, Kak
AHTEHHbI 1AM GUABLTPBI.

CornacoBaHue UMNeaaHcoB SBASETCS HEOTbEMAEMON YaCTblo pa3paboTku
PaANOTEXHUYECKIX YCTPOIICTB, OHO UCTMIONB3YETCS ANs PEryIMPOBKMA NO-
NOChI NpomnyckaHus 1 6anaHcMpPOBKW NepefaBaemoil aHepruu. bnaroaaps
BcTpoeHHomy KCBH-mocTy npnbop R&S®FPC1500 cTaHoBuTCS 0AHONOP-
TOBbIM BEKTOPHbIM aHa13aTOPOM LiENEN, KOTOPbIA CNOCOGEH BbINONHUTL
BCE HeOOX0AMMblEe M3MEpPeHnd napameTpa S, .

Ewie onHMm BapuaHTOM NPUMEHEHA N3MEPeHUil napameTpa S, ABNAeTCH
N3MepeHue paccTosHns 1o Mecta nospexaerus (DTF). Peaynbtatom ns-
MepeHNs ABASETCS 3aBUCUMOCTb KO3D ULMEHTA OTPaXeHNs (NOTepb Ha
otpaxerue) unn KCBH ot paccTosHus. [laHHOe n3MepeHie no3sonsiet
ObICTPO 0OHAPYXMBATb NNOXWE COEMAMHEHNS, NOBPEXAEHHbIE Kabenu uin
HENCNPABHbIE aHTEHHbI 1 NPEAOCTaBASET MHHOPMALMIO O GU3NYECKOM
PacCTOSHUM OT TOYKM KanMOPOBKM 10 MECTa MOBPEXAEHNS.

Ecnn BO3HWUKHET HEOOXOANMOCTb KannbpOoBKM AN YCTPAHEHUS BINSHUSA
LONONHUTENbHBIX KaOenei uin aaantepos, MCNONb3yeMbIX AN NOAKII0YE-
HMS aHanM3aTopa K ucnbiryeMomy yctpoictay (1Y), 6nok aBTomaTnyeckon
kannbposku R&S®ZN-Z103 BbINONHUT €€ BCEro 3a OAMH Luar.

Ananusatop R&S®FPC1500: ckandpHoe naMepenve koahduumerTa nepeaadyn S,, ¢ nomotpto onumn RES®FPC-K42.

&2 Vector Network Analyzer - Transmission

REF: 0dB RBW: 10 Hz Points:

-501.332487 MHz e« -125.5 dBm

Center 1.8 GHz

14/2/2018

Trace:

11:42 Measurement

Reflection
Clrw 511

Transmission
521

1-Port
Cable Loss

Distance
To Fault

Calibrate

Span 1.5 GHz



Kpyrosasi guarpamMmMa noJiHbix COnpoTUBAEHUM

Kpyrosas anarpamma Bu3yannanpyet KOMMIEKCHBIN KOSOOULMEHT OTpa-
Xeus S, [Ipyrumn cnosami, OHa NoKasbIBaeT PE3UCTUBHbIN, EMKOCTHOI
WA NHAYKTUBHBIA XapakTep Harpy3ku B ONPeAeneHHOM YaCTOTHOM auana-
30He. C NOMOLLbIO 3TOV MHBOPMALMM MOXHO NIErKO HACTPOUTb KOMMOHEH-
Tbl (LEMK) AN HAWAYYLWEro COrnacoBaHNs MMNELAHCOB.

Anrannsatop R&S®FPC1500: nsmepenue Moayng kosdduumenta otpaxenua S, ¢ nomoLubio onumn R&SFPC-K42.

&2 Vector Network Analyzer - Reflection 14/2/2018 11:55
0dB RBW: 10 kHz Points: Trace:  Clrw

3739 -17.5 dB

Center 1.8 GHz

Ananuaatop R&S®FPC1500: nocTpoeHue Kpyrosoil AnarpamMmbl NOAHbIX CONPOTUBAEHMIA C NOMOLLbIO onumn R&S®FPC-K42.

Vector Network Analyzer - Reflection 14/2/2018 11:58
RBW: 10 kHz Points: Trace:  Clrw

38.16j0.44 O

Center 1.8 GHz

Measurement
Reflection
511

Transmission
521

1-Port
Cable Loss

Distance
To Fault

Format

Calibrate

Span 200 MHz

Measurement

Return Loss
Format

Smith Chart

Span 80 MHz
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[ eHepaTop CUrHasoB

Cnepswuin reHepatop

Mpu pa3paboTke pagnoTEXHNYECKIX YCTPOICTB YacTo TpebyeTcs NpoBo-
ONTb TECTUPOBAHNE NACCUBHbIX MU aKTUBHbIX PAANOTEXHUYECKNX u,ene|7|,
KOTOPbIE HE reHepupytoT BY-curHanbl camocTosTeNbHO, HaNpUMep, yeu-
nutenei, GunbTpoB unn aaxe BY-kabeneil. ABTOHOMHOMO aHanM3aTopa
CnekTpa 3AeCh He0CTaTOuHO, HEODXOANM reHepaTop cUrHanoB. AHanuaa-
Top R&S®FPC1500 ocHalleH dyHKLMelt creasLiero reHeparopa, kotopas
no3BOSIET NPOBOANTb CKANAPHbIE N3MEPEHUS KOaDdULMEHTa Nepeaayn,
Hanpuvep, namepeHns AYX pagnoyacToTHbIX GUILTPOB.

He3aBMCUMbIt NICTOYHUK CUTHaNa

Ananusatop cnektpa R&S®FPC1500 o6nanaet ONONHUTENbHBIMIA BO3-
MOXHOCTSIMM 3a CYET 1CNONb30BaHNS BCTPOEHHOMO MCTOYHMKA CUrHANOB
B HE3aBMCUMOM pexumMe. JTa yHUKanbHas BOSMOXHOCTb NO3BONSET aHa-
nn3atopy R&S®FPC1500 paboTath B kauecTBe reHepatopa HenpepblBHbIX
kone6anuit (CW-curHana). CurHan nCTO4HMKA MOXET ObITb UCMOMb30BaH,
Hanpumep, B KAYECTBE CUrHana reTepoanHa ans N3Meperuii co cMecu-
TENEeM WK B KA4eCTBE BXOAHOMO CUrHana ans M3mMepeHns koadduumeHta
YCWUNEHWS ANEKTPOHHOTO YCUAUTENS.

TunnyHas yHuBepcuteTckas nabopatopHas ycTaHoBka, coctosLas u3 aHanusaropa cnektpa R&S®FPC1500, ocumnanorpada n MCTOYHMKA NUTaHUS.

S\
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Pexunm cBSi3aHHbIX HeNpepbIBHbIX KonebaHwii

CBfi3aHHble HENpepbIBHbIE KONeOaHUs — 3TO CrneunanbHblii PeXMM, KOTo-
PbliA NPUBSA3LIBAET FrEHEPUPYEMbI HEMPEPBIBHBIN CUrHaN kK 0ToOpaxaeMoi
LieHTpanbHoi YacTote aHanusatopa R&S®FPC1500. Besikuii pas, korga
INs U3MepeHns TpebyeTcs, 4ToObl HEMPEPbIBHbIA CUTHAN COOTBETCTBOBAN
LieHTpanbHoi yactote npubopa R&S®FPC1500, HeoOxoaMMble HACTPONKM
MOXHO CAENaTh 3a OAVH Luar.

Anannzatop R&S®FPC1500: curHan ¢ reHepatopa M3MEPSIETCS B PEXMME aHannU3atopa cnekTpa.

s Spectrum Analyzer - Spectrum Measurement

REF: -20 dBm RBW: 10 kHz VBW:100 kHz SWT: 4.75s

ATT: 0dB PA: OFF Trigger: Free CW Freq 200 MHz

Source: cw LVL: -20 dBm Freq: 200 MHz

Coupled CW

Tracking
Generator

A T e
(

Center 836.5 MHz Span 100 MHz

Ananuaatop R&S®FPC1500: cneaswuii reHepatop npu n3mepexiy napameTpos GuabTpa.

Vector Network Analyzer - Transmission Measurement
- Reflection
0 dB Points; 201 | 511

1-Port
Cable Loss

Distance
To Fault

Calibrate

Center 750 MHz Span 450 MHz
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INeMEHTbI YNpaBIeHUS

LWecTb mapkepos
HarnagHas pasHouBeTHast MHAMKaums

10,1-at0iiMoBbIN aucnneli BbICOKOro
paspeLueHus
PaspelueHne 1366 x 768 nukceneil

f@ ROHDE&SCHWARZ [PC1500 - Spectrum Analyzer ‘

Tr

Ba nopta USB 2.0
1 [lnq HocuTenel aaHHbIX
1 [N NOAKMOYEHNS NPUHAANEXHOCTEN

748044527363 MHz -79.4 dBm

i a1 o ot
el |

| [ .
| [ S
| .

Center 800 MHz

10

Pa3beM HayLIHMKOB




Amplitude

Recall
Screenshot

File Manager

BY-BbIx0g cnepswero resepartopa

(Tonbko ans R&S®FPC1500)

Bbi6GOp PYHKLMOHANBHOTO MEHI0
BbICTPBIA LOCTYN K KNIOYEBLIM
VHCTPYMEHTaM

KnaBuwm HacTpoiiku
n3MepeHuin

Ba

/ ) )
; '
&
./ a‘ a

g
X

[lokymeHTUpOBaHue
pe3ynbTaToB
[lokymeHTUpOBaHNe B BIAE
CHVMKOB 3KpaHa 1au coxpaxe-
HUs HacTpoek npubopa

Pyuka ynpaBneHus

KnaBuiwwa BknioyeHms
Bpewms 3arpy3ku coctaBnsier
npumepHo 15 MuH/c

3BYKOBOW JMHAMUK

RF Output 50 Q RF Input 50 Q
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J10NONHUTESNbHBIE
nporpamMmHble
NPUIO0XEHNS

Pexum npuemHuka

Ananuaatop cnektpa R&S®FPC noaaepxuBaeT ONUMOHaNbHbIA pexum
npuemHuka R&S®FPC-K43 ans BbiseneHns IMI B neyatHbIx nnatax,
NHTErpabHbIX CXemax Win aKpaHMpoBaHHbIX kabensx. MpeaycunnTens
R&S®FPC-B22 komneHcupyeT NoTepi B COBAMHEHUSX C NPOBHMKaMM 1
MOBbILIAET YYBCTBUTENBHOCTb 111 OOHAPYXEHNS MafibIX CUTHANOB MOMEX.

IKOHOMUYHBIN, HO B TO Xe BPeMs GYHKLMOHANbHbIIA, aHann3aTop

R&S®FPC MOXeT NpUMEHSITLCA 1S aHann3a 1 06HaPYKEHNS UCTOYHIKOB
nomex Ha atane paspaboTku.
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AHanu3 mopynauum

MporpammHas onuns R&S®FPC-K7 npespatiaet R&S®FPC B aHanu3atop
MOZYNAUMY AN UIBMEPEHNS KAYECTBA MOAYAALMM CUTHANOB C aMnAUTYA-
HOW MK YaCTOTHOM MOLYASALMEN.

B okHe aHanorosoit aemoaynsuum otobpaxaotcs Gopma curHana, a
TaKKe CBOAHbIE NAPAMETPbI U3MEPEHUS, Takne Kak MOLIHOCTb HECYLLEIA,
OTCTPOIKA OT HECYLLEN, KOADOUUMEHT (rybuHa) Moaynsuum s AM-
CUrHanoB, Aesuaums yactotbl ans YM-curdanos, koadduumeHtsl SINAD 1
THD. B okHe CBOAHOW MHbOPMALMKU N0 MOAYASLN 0TOBPaXaloTCs onpe-
JensemMble noab3oBaTeNnem npefensl As Kaxaoro namepenus. lemoay-
NMPOBAHHbIN ayANOCUTHAN BbIBOAMTCS YePe3 BCTPOEHHBIA ANHAMIK U
pasbem 19 HayLLIHWKOB.

basoBble popmarthl LMPPOBOI MOLYASLAN UCTIONB3YIOTCS BO MHOMMX
NPUNOXEHUSIX, Hanpumep, B 6eCNPOBOAHON CBA3N BAMXHErO paanyca
neiicteus. R&S®FPC noaaepxnBaeT aHanu3 kak curdanos ¢ AMH, Tak 1
curanos ¢ YMH. B okHe undpoBoit MoaynsLmm 0TobpaxaloTcs U3MepeH-
Has KpuBas, rnaskosas anarpamMma, OLNOKM MOAYASLMIA U Pe3ynbTarhl
CUMBO/BLHOTO aHann3a. Takxe JOCTYMHbI CeLasbHbIE HACTPONKN KOH(U-
rypauun ans curdanos Bluetooth® Low Energy (Bluetooth® LE) n cuctem
KOHTPONS AaBneHus B wiHax (TPMS).

Onums R&S®FPC-K7 no3sonsieT nonbaosatensam 6e3 Tpyaa npoBepsitb
KayecTBO NPOCTbIX MOAYNMPOBAHHbIX CUTHANOB.

Ananuaatop cnektpa R&S®FPC1000 ¢

Habopom NpobHIkoB R&S®HZ-15 1 LY.




PaclumpeHHbiit Habop CTaHAAPTHBIX U3MEePEHUi
Onuvs R&S®FPC-K55 no6asnser GyHKLUMK ANS U3MEPEHNS MOLLHOCTA o _ e

B kaHane, 3aH1MaeMoil NoA0CkI 4acToT, KO3hOULMEHTA FaPMOHNYECKMX " ot )
MCKaXEHMIA, MOLLHOCTW BO BpeMeHHoi obnacTu (TDMA), koadduumeHta
AM-moaynsumm v Toukn nepeceyermns Tpetbero nopsaka (TOI). Onups
TaKxe oTobpaxaeT cnekTporpammy, obecneunsas yao6Hoe npeacrasie-

HIe 0 3aHATOCTU CNekTpa nin 06 N3MEHAOLWMXCA BO BPEMEHWN CUTHANaXx. . ‘ \ Trace ->
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CraHzapTHas GYHKUMS: Hanuume ABYX KpUBBIX.

& Spectrum 6:0 Marker & Spectrum Analyzer - Channel Power 16/1/2017  0:30 Measurement
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D2 -5.54146 Hz =
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Center 1.5 GHz Span 9.6 MHz

Onuns R&S®FPC-B22: BbicoKas YyBCTBUTENBHOCTb C BHYTPEHHUM NpeaycuanTenem Onums R&S®FPC-K55: namepeHie MOLLHOCTY B kaHane

Analog Demod 6 328 Measurement &> Spectrum Analyzer - Occupied Bandwidth 16/1/2017  0:32 Measurement
REF: -20 dBm DBW: 200 kHz AUD: 171 MST: 49232 ms AM Domain REF: 20 dBm REW:300 kHz VBW: 3 MHz SWT: 100 ms
ATT: 0ds PA: OFF B PA: OFF Trigger: Free

Messurement
e

Cartier Power 269 dBm Cartier Freq Offset 2629.8 Hz
+P Pe + RMS Mod Freq G B Standard
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% Power BW 99.0 %
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Mod. Summary

Center 1.5 GHz Span 10 MHz

Onuns R&S®FPC-K7: aHanua YM-momynsumn Onums R&S®FPC-K55: namepeHue 3aHMMaemoil noaockl 4acTor.

& Spectrum Frequen & Spectrum Analyzer - Spectrogram 18/1/2017 17:42 Measurement
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REF: -90 dBm RBW: 100 Hz VBW: 100 Hz REF: -61.1 dBm RBW: 30 kHz VBW: 30 kHz SWI: 20ms
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Frequency.
Offset

Frequency
Mode

Span 10 kHz Center 10 MHz Span 2 MHz

CraHpapTHas GyHKUMS: 10 LECT MapKepoB. Onums R&S®FPC-K55: cnektporpamma.
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KpaTkne TeXHNnYeckne xapakrepucTnku

KpaTkne TexHuyeckue xapakrepucTuku
[lnana3soH yactot

PaspelueHue no yacTore
Mosnoca paspeteHna
CnekTpanbHas uncToTa, OIHOMONOCHBIN (Ha30Bbil LiyM

Cpennuit yposeHb cobcTBEHHOrO Lwyma (DANL)

Touka nepeceyerns MHTEPMOZYNSLIMOHHbIX COCTABNSIOLUMX
TpeTbero nopsiaka (TOl)

QaHOMOPTOBbINA BEKTOPHbIIA aHanN3aTop Lenei

Cnepnsiumii reHepatop

He3aBuCUMBIl MCTOYHUK CUrHana
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6a308blit 610k R&S®FPC1000/R&S®FPC1500 ot 5kl o 11Ty
¢ onuyeit R&S®FPC-B2 ot 5k mo 2 My
¢ onupeit R&S®FPC-B3 oT 5k po 3 1My

1Ty

ot 1Tu o 3 My ¢ warom 1/3

=500 My
30 kIy, < -88 abH (1 Tw), Tan. =92 abH (1 )
100 Kl < -98 abH (1 Tu), Tan. =103 abH (1 y)
1 Mly, < -120 gbH (1 Tw), un. -125 abH (1 Tu)
BY-ocnabneHne Ha yposte 0 ab, okoHeyHas Harpyska 50 Om, nonoca paspetenus (RBW) = 100 I'u, nonoca Buaeodunstpa
(VBW) =10 T,

[IETEKTOP OTCYETOB, SorapudmMuyeckas kana, HopMupoBanme k 1 Iy
npeaycuInTesb OTKIIOYeH

ot 1 Ml go 10 MIy < =127 nbmBT, 06bI4HO 135 nBMBT

ot 10Ty no 2 My, < -142 pBmBT, 06b14HO —~150 ABMBT

ot 2Ty po 3 1My < -138 nBMmBT, 06bl4HO ~147 nBMBT
BY-npegycunuTens BkioyeH (Tpebyetcs onums R&S®FPC-B22)

ot 1 MI'y, o 10 MTy, < =147 pbmBT, 06b14HO —157 abMBT

ot 10 My, po 2 Iy, < =158 nBMBT, 06b14HO —165 ABMBT

ot 2Ty o 3 1My < -155 nbmBT, 06b14HO ~163 BBMBT

[IVHAMUYeCKuil manasoH 6e3 MHTepmMoaynaumm, yposeHb curhana 2 x —20 nbmBT, BY-ocnabnenme 0 b,
BY-npenycunutens Boikn.

fo =10Ty +7 nbmBT (13m.)

= 241y +10 gBbMBT (n3m.)
[InanasoH yacToT o1 2 Mlu go 1/2/3 T,
BbIXOAHAA MOLIHOCTb -10 pbmBT

[nanasoH yacToT oT 5kl po 1/2/3 My
BbIXOAHAS MOLIHOCTb o1 -30 go 0 nbmBT
[IManasoH 4acToT ot 5kl po 1/2/3 My
BbIXOAHAS MOLIHOCTb o1 -30 go 0 abmBT



MHpopmMaLms ong 3akasa

HaumeHoBaHune Tun ycTpoiictBa Kop, 3aka3a

Ananuaarop cnektpa, ot 5 kI'y 1o 1My R&S®FPC1000 1328.6660.02
AHann3atop cnekTpa co CeAsLLM rerepaTopoM, ot 5 ki 1o 11Ty R&S®FPC1500 1328.6660.03
YBenuyeHe BEpXHeN YacToTbl aHanuaatopa cnektpa ¢ 1My 1o 2 Ty R&S®FPC-B2 1328.6677.02
YBennyeHue BepxHeit YacToTbl aHannaaropa crektpa ¢ 2 I go 3 My R&S®FPC-B3 1328.6683.02
lpeaycunanTens aHanuaatopa cnektpa R&S®FPC-B22 1328.6690.02
MNonpnepxka Wi-Fi-untepdeiica R&S®FPC-B200 1328.6990.02
AHanua mogynsummn R&S®FPC-K7 1328.6748.02
BekTopHbiii aHanu3 ueneit (tonbko ang R&S®FPC1500) R&S®FPC-K42 1328.7396.02
Pexum npuemHuka R&S®FPC-K43 1328.6754.02
PaclumpeHHblit Habop CTaHAAPTHbIX U3MEPEHUi R&S®FPC-K55 1328.6760.02
MpuHaanexHocTu

Bnok kanubpoBki, 0AHONOPTOBBIIA, OT 2 M, 10 4 T R&S®ZN-7103 1321.1828.02
Komnnekt ana MoHTaxa 8 19" cToiiky R&S®ZZA-FPCAH 1328.7080.02
Habop npo6Hukos 6anxHero nons, ot 30 My go 3 Iu (Habop 13 NsTn NPOGHUKOB) R&S®HZ-15 1147.2736.02
Yeunutens, ot 100 kT g0 3 Ty, R&S®HZ-16 1147.2720.02
Habop npobHukos banxtero nons, ot 30 My, o 3 T, (Habop 13 ABYX NPOGHMKOB) R&S®HZ-17 1339.4141.02
CymKa s nepeHocku R&S®RTB-Z3 1333.1734.02

Ba30Bblit 610k 3ropa

Bce ocTanbHble 3nemenTbl”) 1rog

Onuun

PaclumpeHue rapaHTUinHOro Cpoka Ha OfWH FOA, R&S®WE1 06patutech B MECTHbIN 0UC NPOAAX GUPMbI
PaclumpeHue rapaHTUinHOro Cpoka Ha fiBa roa R&S®WE2 Rohde & Schwarz.

PaclumpeHie rapaHTUIAHOTO CpoKa Ha OfH rof, BKII0Yas eXerofiHylo kanmbpoBky R&S®CW1

PaclumpeHne rapaHTuitHoro cpoka Ha Aga rofia, BKIoyas eXerofHylo kannbposky R&S®CW2

U [1nq ycTaHOBAEHHbIX ONLMii NPUMEHSeTCS ocTalowiancs rapaHTus 6a3oBoro 610ka, ecin oHa Npesblwaet 1 rof. McknioueHne: Bce akkymynsTopHele Gatapen MMeroT rapanTuio 1 rog.

CnoBecHbli1 3Hak Bluetooth® u norotunel npuxagnexar Bluetooth SIG, Inc. n ucnonbayiotcs komnauueit Rohde & Schwarz Ha 0CHOBaHUM LIEH3UU.
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Rohde & Schwarz

BosbLue Yem Cepauc pynna komnanuii Rohde & Schwarz, cneumanuanpyiowascst Ha npoms-

1 110 BCEMY MDY BOJICTBE 31EKTPOHHOTO 060PYA0BaHNS, NPeANaraeT MHHOBALMOHHbIE
B PeLLeHNs B CNeayIoLLX 06nacTsX: KOHTPOMb U U3MEPEHWS, Tefe- U pa-

1 UHAUBMAYaNbHO U rmoko

T e JVOBELLaHNe, 3alliieHHas CBS3b, kNOEPHE30NacHOCTb, MOHUTOPHUHT I
1 Ha NUTENbHYI0 NepenexTvay TecTupoBarue cetei ceaau. OcHoBaHHas 6onee 80 neT Ha3aj aTa Hesa-

BUCUMAs KOMMaHKS, WTab-kBapTipa KOTOPOI pacnonoxeHa B r. MioHxeH
(FepmaHms), IMEET LMPOKYI0 TOProBO-CEPBIUCHYIO CETb W NPEACTaBIEHa

ROHDE & SCHWARZ B POCCUU Gonee yem B 70 cTpaHax.
r. Mockea
117335, HaxumoBckuii npocnek, 58
Ten.: +7 (495) 981 35 60 PecypcocGeperarowye MeToAbI NPOEKTUPOBAHUS
e-mall: sales. ussia@rohde-schwarz.com 1 SKonorudeckas 6e30nacHoCTb 1 SKONOTUYECKiA Clies,
r. Canir-Metep6ypr 1 OHeproaGGEKTMBHOCTb U H3KWI YPOBEHb BbIOPOCOB
197101, yn. [insenckaq, 4. 1, opuckl 606 1 604 1 [lonruit cpok cnyx6bl 1 ONTUMIU3NPOBAHHBIE MPOU3BOCTBEHHbIE
Ten.: .+7 (812) 448 65 08 pacxogbl
e-mail: sales.petersburg@rohde-schwarz.com

CepTuduunposanHas cuctema CepTuduumnpoBanHas cucrema
r. HOBOCM6MPCK MeHeaXMeHTa KayecTsa 3KONOrMYeCcKkoro MeHeAXMeHTa
630132, yn. Kpactospckas, . 35, oduc 1603 | 14 1
Ten.: +7(383) 230 39 91 lSO 9001 SO 00

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

r. KpacHosipck
660135, yn. Bechbl 3a, bL, «BecHa», oduc 410
Ten.: +7(391) 276 16 53

r. HwxHnii Hosropop

603000, yn. Makcuma Fopbkoro, 4. 117, oduc 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. Texyyesa, 4. 139/94, Clover House, oduc 434
Ten.: +7(863) 206 20 29

Ten.: +7(928) 12522 74

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

r. ExatepuHOypr

620142, yn. 8 mapta, 4. 51, oduc 702

Ten.: +7 (343) 311 00 72

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

r. KasaHb
420034, yn. [lekabpuctos, 4. 856, opuc 712
Ten.: +7 (843) 567 27 51

e-mail: sales.kazan@rohde-schwarz.com o
CepBUCHbIi1 LLEHTP

000 "POLE u LLIBAPL, PYC"

117335, r. Mocksa, HaxumoBckuii npocnek, 58
Ten.: +7 (495) 981 35 67

dakc: +7 (495) 981 35 69

e-mail: service.russia@rohde-schwarz.com

r. BopoHex

394030, yn. Komuccapxesckoli, a. 10, oduc 1213
Ten.: +7 (473) 206 55 78

e-mail: sales.voronezh@rohde-schwarz.com
www.rohde-schwarz.com/ru




