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AHann3aTop cnekTpa
R&S®FPC
KpaTkoe onncaHue

3aluyTa NHBECTULMIA, BbICOKOE PA3peLLEHe 1 NpOCToTa yrpaBneHns —
3TI XapaKTePUCTIKN AenatoT aHanuaatop cnektpa R&S®FPC naeanbHbIM
NHCTPYMEHTOM [U151 YHUBEPCUTETCKMX N1ab0PaTOpUiA, NCCNEN0BATENbCKUX
WHCTUTYTOB, @ TAKXE NPOU3BOACTBEHHBIX U CEPBUCHLIX MPELNPUATUIA.

R&S®FPC — npubop "Tpu B 0AHOM". 3TO eMHCTBEHHI aHann3aTop
CNeKTPa Ha PbIHKE, MMEIOLNI GYHKLMOHABHBIE BO3MOXHOCTY TPEX NpU-
6opoB. 370 Tpu Hanbonee YacTo NCMOb3YEMbIX MPOOPa Ha paboyem
CTONe PaJMonHXeHepa, paspabaTbiBaOLLEr0, HAMPUMED, YCTPONCTBA
MHTepHeta Belweli (loT).

> ROMDE&SCHWARZ FPC1500 - Spectrum Analyzer

1. AHanu3atop cnekTpa

R&S®FPC — 310 aHanu3atop cnekTpa, KoTopblii 06ecneynBaeT 3aLuTy
VHBECTMLMIA 3@ CYET BOSMOXHOCTW NPOrPaMMHOro PacluMperus ananaso-
Ha yacToT. OH pa3paboTaH B ['epMaHni 1 UMeET NlyuLlne B CBOEM KNnacce
BY-xapakrepuctukn. Kpome Toro, ans npubopa A0CTYNHbI ONUMK ANCTaH-
LMOHHOro ynpasneHns ¢ MK 1 ¢ Mo6UabHOrO YCTPONCTBA.

2. BekTOpHbIii aHann3artop Lenei

R&S®FPC — 310 BEKTOPHbIA aHanM3aTop Lieneit, KOTOpbIA 1CMOoNb3yeT
BCTPOEeHHbI KCBH-MOCT /1St BbINOAHEHWS OAHOMOPTOBOTO BEKTOPHOTO
aHanuaa Lienei 1 otobpaxaet anarpammy CmuTa. Hanuyme BCTPOEHHO-
ro KCBH-mocTa ycTpaHseT Heo6x0auMOoCTb NOAKMOYEHNS/OTKII0YEHNS
BHELUHEr0 MOCTa NP NMPOBEEHUM UCTIBITAHWIA.

3. FeHepaTop curHanos

R&S®FPC — 310 reHepatop CUrHanoB, B OCHOBE KOTOPOrO NEXMT YHI-
KaslbHas KOHLIENLMS HE3aBUCMMOr0 UCTOYHMKA. OH He TONbKo obecneyn-
BAET CTaHZAPTHYKO DYHKLMOHANIBHOCTb CEASLLEro reHepaTopa, Ho MOXeT
TakXe UCNOb30BATHCS B PEXMMAX reHepaLyin CBOOOAHbIX NN CBA3AHHbIX
HEMpepbIBHbIX KONe6aHWI.

3a CyeT coyeTaHnst GYHKLMOHANBHOCTY TPeX NPKbOPOB aHanN3aTop
R&S®FPC pneictBuTeNbHO yHUKaneH. Mpenmyuiectsa NpuHLMNG «Tpu B
0[IHOM» He TONbKO B TOM, 4TO Ha paboyem cTone Npubop 3aHUMAET He
TPW, & TONbKO OIHO MeCTO. BbibOp B N0b3y 0AHOMO Nprnbopa Takxe 03-
HayaeT, 4To AN AOCTUKEHUS 3afaHHbIX M3MEPUTESbHBIX XapaKTEPUCTUK
noTpeGyeTcs caenatb ToNbKO OIHO NPUOBPETEHIE 1 BbINOAHNTL TOALKO
0[1Hy KannbpOoBKy.
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KnioyeBble dakTbl

1 Hemeukoe kayecTso BY-xapakrepuctuk

1 ducnneir 10,1 proiima WXGA (1366 x 768 nukceneit) — camblid 60N1bLLONA
pasmep 1 CaMoe BbICOKOE pa3peLleHne B CBOEM KNacce

1 InanasoH yactot ot 5 k' 40 1 T, ¢ BO3MOXHOCTBIO YBENNYEHUS 10
2 [Tu, v 3 T, ¢ MOMOLLBIO MPOrPaMMHOTO Ktoya

1 BO3MOXHOCTb YCTAHOBKM MONOCHI paspeLueHns Binotb 4o 1y

1 Cneaswumii reHepaTop M He3aBNUCUMbINA FreHepaTop HEMOLYAMPOBAHHBIX
CUrHanoB

1 BctpoerHbiii KCBH-mocT

1 OZHONOPTOBBIN BEKTOPHBIV aHANN3ATOP Lienel ¢ 0TOBpaxeHnem
KpYroBoil inarpamMmel

1 Wi-Fi-uHtepdeiic, nonaepxusaembiii noctasasembim M0 ans
[JVCTaHLUMOHHOIO YNpaBneHus

1 CraHpapTHas TPEXNETHAA rapaHTus

Tpn B 0AHOM

bonbliie, Yem NPoCTO aHanu3aTop cnexkTpa

Ananusarop cnektpa

[poctoe
BUPTYaJIbHOE
ynpasneHne

Bbicokoe
paspeLleHne

3auwmra
VHBECTULMI

BekTopHbIN aHannsatop Leneil

0paHoNOPTOBSIN
BEKTOPHbII
aHanusarop Lene

Kpyrosas
[marpamMma nosHbIx
COMPOTMBNEHUI

BCTpoeHHbli
KCBH-mocTt

['eHepaTop CUrHanos

Pexunm cBSi3aHHbIX
HEMPEPbIBHbIX
konebaHuit

He3aBucumbii
MCTOYHUK CUrHana

Cnepswmit
reHepatop

[lpenmyLLiecTBa

AHanusatop cnekrtpa

1 3almTa UHBECTULMI

1 Bbicokoe paspetueHne

1 MpocTOe BUPTYanbHOE ynpasneHne
D> CTpaHuua 4

Ananusarop uenen

1 Betpoenbii KCBH-mocT

1 OHONOPTOBBLIA BEKTOPHbIA aHann3arop uenei (S, )
1 inarpamma Cmuta

> CTpaHuLa 6

leHepatop curHanos

1 Cnepgsiwuii reHepatop

1 He3aBucUMbIN UCTOYHUK CUrHana

1 PexxM CBSI3aHHbIX HenpepbIBHbIX konebaHuil
> cTpaHnua 8

PykoBOACTBO No BLIGOPY Moaeny

DOyHKums R&S®FPC1000 R&S®FPC1500
AHanuaarop cnekrpa . .
OfHOMOPTOBBII BEKTOPHBIA aHanM3aTop .
Leneit

['eHepaTop curHanos °
BctpoehHbiit KCBH-MocT °
HesasucuMblit CTOYHNK CurHana °
BeclwymHas pabota ° °
Hebonblume rabaputs ° °
Hu3kas notpebnsemasi MOLWHOCTb . °
MO AVCTaHLMOHHOTO YNpaBneHus ° °
(6ecnnatHoe)
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AHaNn3aTop crnekTpa

3awuTa nHBecTuLmii

R&S®FPC - 310 04eHb NpaKTUyHas MOfIENb aHanMaatopa cnekTpa, no-
CKOMbKY B HEll 3al10XeHa YHIKanbHas BO3SMOXHOCTb MPOrpaMMHOI Moaep-
Hu3auun. ba3oBblit 610K 0xBaTbIBAET Ananas3oH 4actot ot 5 k' go 1 1w
J0CTYNHbI 0OHOBNEHMS, aKTUBU3UPYEMBIE C MOMOLLIO KITIOYEBBIX KOJ0B.

Anannzatop R&S®FPC moaepHNU3MpyeTCcs MPOCTbIM BBOAOM MPO-
rpaMMHOr0 Kntoya. Bce onuym ycTaHoBAEHbI U MOTYT ObiTb BKIIOYEHI
nonb3oBatenem. YHuKkanbHblii Cnocod MoAEpHM3aLMKM 0T KOMMaHNK
Rohde & Schwarz ycTpaHsieT Heo6x0AUMOCTb ONOAHUTENBHON KannopoB-
kv NPy 0BHOBNEHMM.

Beicokoe paspelueHue

R&S®FPC 06naaaeT cambiM 60NbLIMM AUCNNEEM C CambiM BbICOKUM pa3-
PELLEHNEM CPELM aHANN3ATOPOB CMEKTPA HAYasIbHOrO YPOBHS. BonbLuoii
pa3mep 3KpaHa no ropu3oHTaN 1 N0 BEPTUKANM U BLICOKOE PaspeLLeHie
obecneunsaloT oTobpaxeHne 6onee Noapo6HON MHdOPMALWMM O CUr-
Hane ¢ becnpeLeaeHTHOI YeTKOCTbIO. JlyyLunii B CBOEM KNacce 3kpaH
RS®FPC B13yanuaunpyet peaynsTaTbl UBMEPEHIS CHrHANA C BbIAAIOLMMCS
KayecTBOM.

Kayectso BY-13mepeHnuii BO MHOTOM 3aBUCUT OT BO3MOXHOCTEN HAaCTPON-
Ku nonocsl paspellenus. bonee yakas nonoca paspeLueHis no3BoNseT
nonyuntb 6onee AeTanbHoe CnekTpanbHoe NpeacTaBneHne. Boicokas
YYBCTBUTENBHOCTb MMEET peluatollee 3HaYeHe BO MHOTUX 3afayax, Ha-
npuMep, NPy U3MePEHNN 04eHb cnabbix CUrHaNOB. AHanM3aTop cnekTpa
R&S®FPC obecneunBaeT Ype3BbluaiiHo HU3KUiA ypoBeHb COOCTBEHHOTO
wyma —150 nbmBT (T1N.) Npwn ycTaHoBAEHHOI nonoce paspeterus 1 T,

OnuwoHanbHeli npeaycunntens R&S®FPC-B22 nononHutensHo ysenn-
4Y1BAET YyBCTBUTENBHOCTb A0 —165 ABMBT (TUn.). B 10 Bpems kak 60/b-
LIMHCTBO aHANM3aTOPOB CMEKTPa HaYaNbHOr0 YPOBHS PACCUUTAHO Ha
M3MEPEHUE CUTHANOB MOLWHOCTBIO A0 +20 abmBT (100 MBT), aHanusatop
R&S®FPC cnocobeH 13mMepsaTb CUrHanbl BbICOKOI MOLLHOCTY BNOTH A0
+30 nbmBT (1 Br).

CoyeTaHue HU3KOro YPOBHS COOCTBEHHBIX LYMOB 11 BbICOKOTO YPOBHS
MaKCUMabHON BXOAHOM MOLLHOCT 06ECMEeYMNBAIOT UCKIIOYUTENBHO LUN-
POKMIA IMHaMWUYECKUiA iwanasoH u3MepeHuii B npnbope R&S®FPC.

Bbicokas amckpeTHocTb uameperus ans R&S®FPC obecneynBaeT noiHoe 1enonb3osaHne akpaHa WXGA pasmepom 10,1 gioiiva

Spectrum
REF: -90 dBm REW: 100 Hz VBW: 100 Hz
0 dB PA: ON Trigger; Free

Frequency

SWT: 208 .
™ Conter req

Start Freque

Stop Freguency

1 10 kHz



MpocTtoe BUpTYanbHoe ynpaeneHue

BcTpoenHas 6ecnpoBoaHast TeXHONOMS YCTpaHseT Heo6x0auMOCTb NOf-
KTioYeHns nprbopa K cetu ¢ nomolLbio kabens. Aanusatop R&S®FPC
ocHaueH Wi-Fi-untepdeiicom ) n MOXeT ocyllecTBnsiTb 6eCNpPOBOAHOE
noaknioyeHue k Toukam goctyna Wi-Fi. Het HeobxoammocT nprnobpeTaTb
Ethernet-kabenn, pasbeMbl 1 KOHLIEHTPATOPbI, 11 TPATUTL BPEMS 1 PECYP-
Chl Ha X MOHTax.

MPOCTbIE 1 UHTYUTMBHO NOHATHBIE 3IEMEHTbI YIPABAEHNS MEHSIOT NPaBy-
na urpbl B otpacau. AHanuaatop R&S®FPC MoXeT noakno4aThes K Takum
nnathopMam AUCTaHLUMOHHOTO ynpasnenuns, kak R&S®InstrumentView n
R&S®MobileView, yepe3s nioboii u3 nitepdeiicos — USB?, Ethernet nnmn
Wi-Fi.

R&S®InstrumentView (MO ang MK) 1 R&S®MobileView (npunoxeHue ans
i0S/Android) — 310 MOLLHbIE MHOrOMYHKLMOHANbHBIE MPUNOKEHUS ANS
JVUCTaHLMOHHOIO YNPaBEHNs, NOCTAaBNSEMbIE B KOMMIEKTE C MPUBOPOM
R&S®FPC?),

I ®yHkums Wi-Fi He0CTYNHa B HEKOTOPbIX CTPaHax U3-3a MECTHbIX CEPTUGUKALMOHHbIX
TpeboBaHmii.

2 Tonbko ans MO R&S®InstrumentView.

9 BknioyeHbl nHTepdeiicel R&AS®FPH, R&S®ZPH, R&S®FSH, R&S®ZVH n R&S®FSC.

MowHbie MHOFOd)yHKI.IMOHaJ'IbHI:Ie npunoxeHusa Aiga ynpasneHus

MpocToit 1 BICTPbIt 06MEH CHIMKaMI 3KpaHa 1N KOH Urypaumamm HacTpoek Mexay npubo-

POM 1 YCTPOMCTBOM AMCTAHLMOHHOTO YNPaBNEHMs

[lncTanLmoRHOoe ynpasnexne npubopom 13 Moboii To4K1 MUpa no ceTn

lpocToe co3aaqne NpoTokoNoB ncnbitatnii B popmare PDF, HTML uan RTF

MpocTast 06paboTka pesynbTaTo M3MEPEHNIi, pefakTUpPOBaHINe PE3yNbTaToB 3MEPEHUA
nOCPESCTBOM 0TOOPAXEHNS/CKPBITUS 11 CABUTA MAPKEPOB MW NPEAENbHbIX IMHNI 1 T. .
CosmectumocTs ¢ MK (OC Windows)

CoswmectumocTb ¢ OC i0S/Android

Mocraska B komnnekte ¢ npuéopom R&S®FPC

Ananuaatop cnektpa R&S®FPC1000: naeansHbiii Bbibop Ans BY3os

R&S®InstrumentView R&S®MobileView

T0p cnekTpa R&SFRC! 5




AHanm3aTtop Leneu

BctpoenHbiit KCBH-mocT

Bnarofaps CBOEN yHUKaNbHOWM KOHCTPYKLLAW, UCMONb3YIOLLEN BHYTPEHHMIA
KCBH-mocT, aHanunaatop R&S®FPC1500 cnocobeH BbINOAHSTL OfHONOP-
TOBbIE BEKTOPHbIE M3MEPEHNS NapaMETPOB OTPaXEHNs. 3Ta 0COOEHHOCTb
No3BONSET N3MepsTb UMneaaHc BY-aHTeHH 1 BY-ueneit ¢ otobpaxernem
avarpammbl CMIUTa U M3MEPSITb PACCTOSHNE [0 MECTa NOBPEXAEHNS C
LieNbto 06HapYXeH!st NOBPEXAEHHbIX y4aCcTKOB AMHHOTO BY-kabens.

Bnarogaps BctpoeHHoMy BHYTpeHHeMy KCBH-mocCTy 6onblue HeT HeobXo-
JMMOCTU NOAKNIYEHNSs/oTKNo4eHNs BHelwHero KCBH-mocTa npu nepe-
KIIOYEHUU MEXTY PEXNMaMU U3MEPEHIS, HANPUMED, U3 PEXUMA aHann-
3aTOpa CNEKTPa B PEXIM BEKTOPHOIO aHanuaaropa Lener unm Haobopor.

OpHonopToBbIii BEKTOPHBIN aHanusarop ueneii (S,,)
OnHONOPTOBbIA BEKTOPHbIN aHaNN3 Lieneit MCnonb3ayeTcs s CornacoBa-
HUS UMNELAHCOB Ha TaKMX KOMMOHEHTAX UK ANEKTPUYECKMX LiensiX, Kak
AHTEHHbI 1AM GUABLTPBI.

CornacoBaHne UMneAaHCcoB — HeOTbeMAEMaAs YacTb paspaboTku paau-
OTEXHUYECKMX YCTPOWUCTB, OHO MCMONb3YETCA 1S PEryANPOBKM NOMOCHI
npomnyckaxus u 6anaHcMpPOBKY NepefiaBaeMoil sHepruu. bnaroaaps
BcTpoeHHomy KCBH-mocTy npnbop R&S®FPC1500 cTaHoBuTCS 0AHONOP-
TOBbIM BEKTOPHbIM aHa13aTOPOM LiENeN, KOTOPbIA CNOCOOEH BbINONHUTL
BCE HeoOX0aMMble U3MEpPeHns napameTpa S, .

Ewie onHum BapuaHTOM NPUMEHEHIA M3MEPEHUit napameTpa S, ABnAeT-
4 U3MepeHne paccToaHus 1o Mecta nospexaerus (DTF). B pesynstare
N3MEPEHNS BLIIBNSETCA 3aBUCUMOCTb KO3QdULIMEHTA OTPAXEHUS (NOTEPD
Ha oTpaxeHne) nin KCBH ot pacctosiHus. [laHHoe n3mepeHue no3eonset
ObICTPO 0OHAPYXMBATH NNOXME COEMAMHEHIS, NOBPEXAEHHbIE Kabenu uin
HENCNPABHbIE aHTEHHbI 1 NPELOCTaBASET MHHOPMALMIO O GU3NYECKOM
PacCTOSHUM OT TOYKM KanMOPOBKM 10 MECTa MOBPEXAEHNS.

Mpn HEOOXOAMMOCTM KaNMOPOBKI ANS YCTPAHEHNS BAUSIHNS AOMONHUTENb-
HblX Kabenen nan aaanTepos, NCNONb3YEMbIX A1S NOAKTOYEHNS aHanU3a-
TOpA K NCMbITyeMomy ycTpoicTay (1Y), 6nok aBTomaTnieckoin kannbpoBku
R&S®ZN-Z103 BbINOAHWT €€ 33 OfWH Lwar.

Ananu3atop R&SFPC1500: ckansipHoe uameperne koadduumenTa nepeaain S,, ¢ nomoubio onunn R&S®FPC-K42

Vector Network Analyzer - Transmission

REF: 0dB RBW: 10 Hz Points:

-501.332487 -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



Ounarpamma Cmuta

Kpyrosas anarpamma Bu3yanuanpyet KOMMIEKCHBIN KOSOOULMEHT OTpa-
Xeus S, [Ipyrumn cnosami, OHa NoKa3bIBaeT PE3UCTUBHbIN, EMKOCTHOI
U NHAYKTUBHBIA XapakTep Harpy3ku B ONpefeneHHOM YaCcTOTHOM auana-
30He. C NOMOLLbIO 3TOV MHBOPMALIMM MOXHO NIErKO HACTPOUTb KOMMOHEH-
Tbl (LEMM) AN HAUYYLWEro COrnacoBaHNs MMNELAaHCOB.

Ananuatop R&SFPC1500: namepete Mopyns koahdunenTa otpaxerns S, ¢ nomowbio onuun R&S®FPC-K42

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

1.790693739 G « 17.5dB

Center 1.8 GHz

Anannsatop R&S®FPC1500: nocTpoerme anarpammbl CMiuTa ¢ 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
S11

Transmission

21

1-Port
Cable Loss

Distance
To Fault

Calibrate

Span 200 MHz

Measurement

Return Loss
Format

Smith Chart

Span 80 MHz
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[ eHepaTop CUrHasoB

Cnepswuin reHepatop

[ing paspabotku BY-yCTpoIACTB 4acTo TPeBYIOTCH MCMbITAHUS NACCHBHBIX
UK akTUBHbIX BY-Lienei, KoTopble cami N0 cebe He FeHepUPYIOT HIKaKNX
BY-curHanos (peyb naet, HanpuMep, 06 yeunTtensix, Guabtpax 1 gaxe
BY-kabensx). B aT0i1 cuTyaLmm B JONOAHEHUE K aBBTOHOMHOMY aHanu3aro-
py cnekTpa Heobxoaum reHepatop curHanos. AHanusatop R&S®ZPH oc-
HalLeH GYHKUMER Cneaswero reHepatopa, kotopas no3BoseT NpoBOANTb
CKanspHble M3MepeHns KoadGuLMeHTa Nepefaym, HanpuMep U3MePeHNs
AYX BY-dunbtpos.

Cnefswmit reHepaTop Takke MOXET UCMONMb30BATLCA B HE3ABUCUMOM
pexume. MpuMeHeHe NONOXUTENbHOTO UK OTPULLATENLHOMO CABNra
4aCTOThI K CUTHANY CexXeHNs 00ecnednsasT BOSMOXHOCTb M3MEPEHMIl
napameTpoB Npeo6pasoBaHia YacTOTb, HANPUMED, IS U3MEPEHNs Xa-
PaKTEPUCTUK CMECUTENEH.

He3aBMCUMbIt NICTOYHUK CUMTHaNa

Anannsatop cnektpa R&S®FPC1500 o6nagaet A0NOAHUTENbHBIMM BO3-
MOXHOCTSIMM 3a CYET 1CNONb30BaHNS BCTPOEHHOMO MCTOYHMKA CUrHANOB

B HE3aBMCUMOM pexumMe. 3Ta yHUKanbHas BOSMOXHOCTb NO3BONSET aHa-
nn3atopy R&S®FPC1500 paboTath B kayecTBe reHepaTtopa HenpepbiBHbIX
kone6anuit (CW). ICTOYHMK MOXHO MCMONb30BaTb, HANPUMEP, ANs reHe-
pauyn curHana reTepoamHa C LeNblo M3MePeHIst napameTpoB CMECUTENS
UK B KAYECTBE BXOJHOMO CUrHaNa AN U3MEPEHNS YCUNEHIS B YCUINTENE.

Tunnynas yHrBepcuTeTckas nabopatopHas ycTaHoBka, cocTosLas u3 aHannsaropa cnektpa R&S®FPC1500, ocumanorpada n MCToYHMKa nuTaHus

\\




Pexunm cBSi3aHHbIX HeNpepbIBHbIX KoneGaHwii

CBfi3aHHbIe HEMPepbIBHbIE KONeOaHNs — 3TO CeLyanbHbIi PEXNM, KOTO-
PbIl NPUBS3bIBAET FEHEPUPYEMbIV HEMPEPBIBHBIA CUTHAN K 0TOOpaxaemMoi
LieHTpanbHoi YacTote aHanusatopa R&S®FPC1500. Besikuii pas, korga
INS U3MepeHns TpebyeTcs, 4ToObl HEMPEPbIBHbIA CUTHAN COOTBETCTBOBAN
LieHTpanbHoi Yactote npubopa R&S®FPC1500, HeobxoaMMble HACTPOIAKNA
MOXHO yA06HO 3aAaTh 32 OAVH LUar.

Anannzatop R&S®FPC1500: curHan renepatopa CUrHanoB 13MepPSIETCS B PEXUME aHanu3aTopa cnektpa

& Spectrum Analyzer - Spectrum Measurement

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

ATT: 0dB PA: OFF Trigger: Free CW Freg 200 MHz|

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

Coupled CW

Tracking
Generator

T T e
(

Center 836.5 MHz Span 100 MHz

R&S®FPC1500: cnepsiymii reHepatop Npu M3MepeHn TpakTa curHana co cMecutensimu, GuabTpamn u yeunuTensmm

Spectrum Analyzer - Spectrum 20/11 8 : Frequency

REF: 0 dBm REBW: 100 kHz VBW:100 kHz SWT: Auto
ATT: 10 dB PA; OFF Trigger: Free Center F

Sourge: TG LyL: Offset: 636.5 MHz
Center Freq
Step Size

Start
Frequency

Stop
Frequency

Frequency

Mode

Center 200 MHz Span 100 MHz
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INeMEHTbI YNpaBIeHUS

10,1-at0iiMOBbIN Aucnnei BbICOKOro
paspeLueHust
PaspelueHne 1366 x 768 nukceneit

LecTb mapkepos \;f\ ROHDE&SCHWARZ | FPC1500 - Spectrum Analyzer
HarnsigHas pasHouseTHas
NHANKaLUua

881708 MHz

||"'|II|I'|] |{.||I|||]||[‘[‘|‘I riﬂ l' i ;“ Inllu |||f|

Iy I4|’ |Hl|||

OBa nopta USB 2.0

1 Ing HoCUTENemn NaHHbIX

1 [Ins nogkmoyeHns
NPUHAANEXHOCTE

Pasbem HayLIHMKOB

10



Bbi6Op PYHKLMOHANILHOTO MEHI0
BbICTPBI [OCTYN K KITIOYEBbIM MHCTPYMEHTaM

KnaBuwm HacTpoiikun
n3MepeHui

,U,OKyMeHTI/IDOBaHVIe
pesynbTaToB

Amplilude [lokymeHTUPOBaHNe CHUMKOB

: 3KpaHa M HacTpoek npuopa

Recall
Screenshot

Pyuka ynpaBneHus

KnaBuiwa BknioyeHus
Bpems 3arpysku coctasnser
npumepHo 15 ¢

3BYKOBOW JMHAMUK

BY-Bbixopn cnepsuiero reHeparopa
(Tonbko ans R&S®FPC1500) BY-Bxop,

Rohde & Schwarz Ananusarop cnekrpa R&S®FPC 11



J10NONHUTESNbHBIE
nporpamMmHble
NPUIOXEHNS

Pexum npuemHuka

Ananuaatop cnektpa R&S®FPC noaaepxusaeT ONUMOHaNbHBIA Pexum
npuemHuka R&S®FPC-K43 ang BbiseneHns IMI B neyatHbIx nnatax,
NHTErpabHbIX CXemax Win akpaHMpoBaHHbIX kabensx. OH no3sonset
3anucbiBath ABe KPUBbIE, @ Takxe 0ToOpaxarb 0Cb 4acTOT B norapudmm-
yeckom maclutabe. Mpeaycunutens R&S®FPC-B22 komneHcupyeT notepm
B COBAVHEHNSIX C NPOOHMKaMU 1 NOBLILIAET YyBCTBUTENBHOCTb 1151 0OHA-
PYXEHMS cnabbix CUrHANOB MOMEX.

OKOHOMUYHBIN, HO B TO X€ BPeMs GYHKLMOHANbHbINA, aHann3arop

R&S®FPC MOXET NpUMEHATLCS ANs aHanuaa 1 0GHapyXeHns UCTOYHNKOB
nomex Ha atane pa3paboTku.
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AHanu3 mopynauum

MporpammHas onuns R&S®FPC-K7 npespatyaet R&S®FPC B aHanu3atop
MOZYNALUMY AN UIBMEPEHNS KAYECTBA MOAYAALMM CUTHANOB C aMnAUTYA-
HOW MK YaCTOTHOM MOZYASALMEN.

B okHe aHanorosoit agemoaynsuum otobpaxaiotcs hopma curHana, a
TaKKe CBOAHbIE NAPAMETPbI U3MEPEHUS, Takne Kak MOLIHOCTb HECYLLEIA,
OTCTPOIKa OT HECYLLEN, KOADOUUMEHT (rybuHa) moaynsuum s AM-
CUrHanoB, Aesuaums 4actotbl ans YM-curdanos, koadduumeHtsl SINAD 1
THD. B okHe CBOAHOW MHbOPMALMKU N0 MOAYASLN 0TOBPaXaloTes onpe-
OEeNsemMble noab3oBatenem npefensl As Kaxaoro namepenus. emoay-
NMPOBAHHbIN ayANOCUTHAN BbIBOAMTCS YePe3 BCTPOEHHBIN AMHAMIK UM
pasbem 19 HayLLIHNKOB.

ba3oBble popmartsl LMHPOBOV MOLYAALWMAN UCTIONL3YIOTCA ANS BbINOS-
HEHWSt MHOMX MPUKNAAHbIX 3374, HanprUMep CBA3N BAVXHErO NONS.
R&S®FPC noanepxuBaeT aHanu3 kak curdanos ¢ AMH, Tak 1 curHa-

noB ¢ YMH. Ha akpaHax LndpoBoit Moaynsumm 0Tobpaxatorcs kpusas,
rnaskoBas avarpamma, oWubKN MOaYNSLUMM U Pe3yNbTaTbl CUMBOLHOMO
aHanuaa. Takke A0CTYNHbI CNeunan3npoBaHHble KOHOUIypaUMOHHbIe
npenpapuTenbHble HacTpoiiki ang Bluetooth® Low Energy (Bluetooth® LE)
11 CUCTEM MOHWUTOPKHIA faBneHns B wnHax (TPMS).

Onums R&S®FPC-K7 no3sonsiet nonbaosatensam 6e3 Tpyaa npoBepsitb
KayecTBO NPOCTbIX MOAYNMPOBAHHbIX CUTHANOB.

Ananuaarop cnektpa R&S®FPC1000 ¢
Habopom NpobHIkoB R&S®HZ-15 1 UY




PaclumpeHHbie usmepeHus & Spetnm a0
= e OB M 30 kHe W 302 kH: SWT: 500 s
Onups R&S®FPC-K55 no6aBnsiet GyHKUMM A1st N3MEPEHIS MOLLIHOCTM i - gy e
B kaHane, 3aH1MaeMoil NoN0CkI 4acToT, KO3hGULMEHTA FaPMOHMYECKMX
MCKaXEHMIA, MOLLHOCTW BO BPEMEHHOI 06AACTW B Npe/ienax BPEMEHHO-
r0 NHTEpBana MHOXECTBEHHOTO JOCTYNa C BPEMEHHbIM PasfieNeHnem
kaHanos (TDMA), koadpduumerta AM-mMoLynsiLmn 1 TOYKU NepeceyeHns
TpeTbero nopsaka (TOI). Onuus Takke 0ToOpaxaeT CnexTporpaMmy,
obecneynBas yao6HOe NpeacTaBNeHe 0 3aHATOCTY cnekTpa 1y 06

N3MEHAOLLMXCA BO BDEMEHWN CUTHANaXx.
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KpaTkne TeXHNYeckne xapakrepucTnku

KpaTkne TexHuyeckue xapakrepucTuku
[lnana3soH yactot

PaspelueHne no yactore
Monoca paspeteHna
CnekTpanbHas YncToTa, 0IHOMONOCHBIN (Ha30Bbil LyM

CpeaHnit ypoBeHb COBCTBEHHONO LWymMa

Touka nepeceyerns MHTEPMOZYNSLIMOHHbIX COCTABNSIOLUMX
TpeTbero nopsiaka (TOl)

QaHOMOPTOBbINA BEKTOPHbIIA aHanN3aTop Lenei

Cnepnsiumii reHepatop

He3aBncuMBbIi MCTOYHMK
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ba3osblit 6ok R&S®FPC1000/FPC1500 or5klupo 11Ty
¢ onuyeit R&S®FPC-B2 oT 5k po 2 My
¢ onuusimn FPC-B2 n R&S®FPC-B3 ot 5k mo 31y

1Ty

ot 1Ty ao 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 Ty)
1 Mly, < -120 gbH (1 Tw), un. -125 abH (1 Tu)
BY-ocnabneHne Ha yposHe 0 ab, okoHeyHas Harpyska 50 Om, nonoca paspeuwenus (RBW) = 100 I'u, nonoca Buaeodunstpa
(VBW) =10 T,

[IETEKTOP OTCYETOB, SIorapudMuyeckas kana, HopMupoBanme k 1 Iy,
NPeyCUIATESb BbIKT.

ot 1 MIy, go 10 MI'y < =127 nbmBT, 06b14HO —135 nBMBT

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

ot 2Ty po 3 My < -138 nBmBT, 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

[JVHAMUYeCKuil manasoH 6e3 MHTepmMoaynaumm, yposeHb curHana 2 x —20 nbmBT, BY-ocnabnenme 0 b,
BY-npegycunutens BbIkA.

fo =10Ty +7 pbMBT (3m.)

= 241Ty +10 gBMBT (n3m.)
[InanasoH yacToT ot 2 Mlu go 1/2/3 Ty,
BbIXOAHAA MOLIHOCTb -10 pbmBT

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



MHpopMaLms ong 3akasa

Ananuaarop cnektpa, ot 5 k', 1o 1My R&S®FPC1000 1328.6660.02
AHann3arop cnekTpa co CefsLLM reHepaTopoM, ot 5 ki 1o 11Ty R&S®FPC1500 1328.6660.03
PaclumpeHue auanasoHa 4yactot ans aHanuaatopa cnektpa ot 1 1Tw o 2 Iy R&S®FPC-B2 1328.6677.02
PaclmpeHrue auanasoHa 4yacToT Ans aHanuaatopa cnektpa, ot 2 My ao 3 My, R&S®FPC-B3 1328.6683.02
(Tpebyertcs onums R&S®FPC-B2)

MpesycunuTens aHanusatopa cnektpa R&S®FPC-B22 1328.6690.02
Nonpepxka noaxkntoyeHus Wi-Fi R&S®FPC-B200 1328.6990.02
AHanua mogynsummn R&S®FPC-K7 1328.6748.02
BekTopHblit aHann3 Leneit (tonbko R&S®FPC1500) R&S®FPC-K42 1328.7396.02
Pexum npuemHuka R&S®FPC-K43 1328.6754.02
PaclumpeHHble n3mepeHus R&S®FPC-K55 1328.6760.02
MpuHagnexHocTu

Komnnekt anst 06y4eHuns BY-texHonornam R&S®FPC-210 1328.7338.02
Bnok kannbpoBki, 0HONOPTOBBIIA, OT 2 MI, 10 4 T R&S®ZN-7103 1321.1828.02
Komnnekt ans MoHTaxa B 19-70/MOBYI0 CTOIIKY R&S®ZZA-FPCAH 1328.7080.02
Ha6op npo6Hukos Ganxtero nons, ot 30 My, o 3 T, (Ha6op 13 naTv NPOGHNKOB) R&S®HZ-15 1147.2736.02
Yeunutens, ot 100 kT g0 3 Ty, R&S®HZ-16 1147.2720.02
Habop npo6HukoB 6anxHero nons, ot 30 My ao 3 Iy, (Habop 13 AByx NpO6HNKOB) R&S®HZ-17 1339.4141.02
TpaHCnopTHbII keinc R&S®RTB-Z3 1333.1734.02

Ba308blit 610k 3ropa

Bce ocTanbHble anemeHTbl 1rog

Onuun

PaclumpeHue rapaHTUinHOro Cpoka Ha OfWH FOA, R&S®WE1 06patntech B MECTHbIN 0UC Npofax
PaclumpeHue rapaHTUitHOro Cpoka Ha fiBa rofa R&S®WE2 Rohde & Schwarz.

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

PaclumpeHne rapaHTuitHoro cpoka Ha ABa rofia, BK/oyas eXerofiHyto kannbposky R&S®CW2

! Jinsl yCTaHOBNEHHbIX ONLMI NPUMEHSETCS 0CTaTOYHas rapaHTus 6a30Boro 6110ka, ecnn OHa npesblwaet 1 rof. McknioyeHne: Bce akkymynsTopHble 6atapen MMeloT rapauTiio 1 rog.

CnoBecHbli1 3Hak Bluetooth® u norotunel npuxagnexar Bluetooth SIG, Inc. n ucnonbayiotcs komnauueit Rohde & Schwarz Ha 0CHOBaHUM NLLEH3MU.
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