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AHann3aTtop
crnekTpa 1 CUrHanos
R&S®FPL1000
KpaTkoe onuncaHue

C noMOLLbI0 aHanM3aTopa CnekTpa u CUrHanoB
R&S®FPL1000 n3amepeHuns BbINOAHAOTCS ObICTPO 1
ya06HO. CEHCOPHbINA 3KPaH C MHTYUTUBHO MOHATHBIM
ynpaBieHneM NpocCT B 1CNONb30BaHWW. bnarogaps
OT/INYHBIM PAAUOTEXHUYECKMM XapaKTEPUCTUKAM,
MaiOMy BECY 1 KOMMAKTHOCTM aHaNN3aTop cnekTpa
R&S®FPL1000 couetaeT B cebe GyHKLMOHANBHOCTD
HACTONbHOrO NPKOOPa C NOPTATUBHOCTHIO
NepeHoCcHOro npubopa.

Anannaatop cnektpa R&S®FPL1000 Heobxoaum B paanonaboparopuu
TaK Xe, kak ocumnnorpad unm MyabTUMETP. 3T0 OTAENbHbIA N3MEPUTENb-
Hblit NPUOOP, NPELHA3HAYEHHbIN [s PeLeHus Lenoro paaa 3anad. Ox
NO3BONSET BINOMHATL HE TONBKO aHaNM3 CNeKTPa, HO 11 BbICOKOTOYHOE
N3MEPEHNE MOLLHOCTY C MOMOLLBIO JATYMKOB MOLLHOCTY, @ TaKXe aHanua
CWrHa0B C aHanoroBoi 1 LMGPOBOI MOLYNSLNEN.

MpekpacHble paauoTeXHUYECKIE XapaKTEPUCTIKL AENaIOT aHann3aTop
R&S®FPL1000 npeansHbiM Nprubopom Ans 1cnonb3oBaHus B nabopa-
TOPUU, Ha NPOM3BOACTBE 11 NPW CEPBUCHOM 06CnyxuBaHuu. LLar nepe-
cTpoiiku atteHoatopa 1 ab (onuus R&S®FPL1-B25) naeT BO3MOXHOCTb
BbINONHSATb M3MEPEHMS C MAKCUMasbHbIM AMHAMWUYECKUM AMana3oHoM
npubopa. Mpeaycunutens (onuus R&S®FPL1-B22) no3sonseT yBenmyu-
BaTb YPOBEHb YYBCTBUTENLHOCTI. Bnarofaps BbiCOKOI YyBCTBUATENBHOCTH
11 HU3KOMY YPOBHIO (a30BOro Liyma 06eCcneynBaeTcs BO3MOXHOCTb aHa-
n3a aaxe cnabbix NOMEXOBbIX CUTHANOB BOAU3M HECYLLEN.

Pabotatb ¢ aHannaatopom R&S®FPL1000 Takxe npocTo, kak ¢ 00bIK-
HOBEHHbIM CMapTGOHOM. LieHTpanbHas 4actota unm OnopHBbI YPOBEHb
HACTPaUBAKOTCA NPOCTLIMI XeCTaMu NPOAUCTbIBAHUS. MynbTH-XeCTbl
ABYMS NaNbLaMn UCNONb3YIOTCH AN U3MEHEHUS NONOCHI 0630pa nan 0To-
Opaxaemoro ypOBHS MOWHOCTY, B TO Bpems kak 10,1-t0/iMOBbIA 3KpaH ¢
paspeleHnem 1280 x 800 nukceneit obecneynBaeT YeTkOCTb 0TOOpaxe-
HUS curHana. Moab30BaTeNb MOXET NPOM3BOMbHBIM 0OPA30M PA3MECTUTL
BbIBOAVMbIE HA KPaH pe3ynbTatbl U3MepeHuit. Icnons3ys pexmm oto-
Opaxenus MultiView, MOXHO KOMBUHMPOBATb AAXE PA3NMYHbIE PEXUIMBI
N3MepeHNs, a Bce pesybTatbl 0ToOpaxatb Ha OIHOM aKpaHe.

B rny6uHy kopnyc npubopa R&S®FPL1000 He npeBbilaeT AnHbI 0AHON
pyku. OH NOMeCTUTCS Ha Mo6OM paboyem MeCTe U 0CTaBUT J0CTATOY-
HO NMPOCTPAHCTBA AN UCMbITYEMBIX YCTPOWCTB M APYTUX UBMEPUTENbHbIX
npubopOoB.

Manblid BEC 11 BO3MOXHOCTb paboThl OT akKyMyNaTOPHOI 6aTapem aenatot
€ro NPUrofHbIM ANS NPOBEAEHNS U3MEPEHNIA NpakKTUYeCKn B M0ObIX yCno-
BusIX. OnuMOHaNbHbIA akkyMynsiTop 00eCneynBaeT Tpu Yaca HenpepbIBHOM
paboTbl npubopa. bnaroaaps 60nbLIOMy HABOPY NPUHAANEXHOCTEN aHa-
nn3atop R&S®FPL1000 MoxeT Mcnonb3oBaTbCst A5 NOAEBbIX N3MEPEHWIA.
[lng TpaHCNoOPTUPOBKM NPEyCMOTPEHA XeCTKas 3allyTHas Kpblllka, a
NPOBOANUTbL N3MEPEHUS MOXHO, HE 3BNeKas Npubop U3 cneLyanbHoi
MSITKOV CyMKM st nepeHocky. TneyeBoil pemeHb 00NeryaeT ynpasnexme
B "NEPEHOCHOM" pexume.

KnioyeBble dakTbl

1 [lnanasoH yactot o1 5 kl'u o 7,5 My,

1 OHononocHbIn Gpasosslit wym: —108 gbH (1 M) npw otcTpoiike 10 kI,
(ot Hecywen 11Tw)

1 CpeaHuit ypoBeHb co06CTBEHHOTO WyMa (DANL) ¢ npeaycuautenem:
-166 nbmBT o1 10 My, o 2 T

1 Manbiii Bec 1 rabaputbl

1 PaboTa 0T akkymynsTopa Win UCTOYHIMKA MOCTOSIHHOTO HAaNPSXXEHNS
12/24 B (onums)

1 Moznepxka Aar4nkoB MOLLHOCTY (Onums)

1 npuna nonocsl aHanuaa 40 MIy, (onuus)

1 AHaIU3 aHaIOrOBbIX W LIMDPOBLIX CUTHANOB (ONUMS)

1 CTpoOnpoBaHHas passepTka, y3KononoCHsle GUALTPbI Pa3peLLeHns 1
N3MEpEHNs CNEKTPOrpamMM B CTAHAAPTHON KOMMAEKTALMN



AHann3artop
crnekTpa u CUrHanoB
R&S®FPL1000
[lpenmyLlecTsa 1
OCHOBHbIE
XapaKTepUCTUKN
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OnuH npubop Ansg HECKONbKMX 3aaay

1 AHann3 cnekTpa

1 AHanu3 curHanos ¢ aHanoroBoi 1 LMGPOBOI MOayNsLMen
1 M3MepeHns MOLHOCTY C MOMOLLBIO AAT4NKOB MOLLHOCTH

1 M3mepenne koadhdrumeHTa wyma u yeunexus

> CcTpaHuua 4

MpekpacHblie BY-xapakrepuctnku

1 Hu3Kui ypoBEHb NapasuTHbIX CUrHaN0B

1 Huaknit cpeaHuit ypoBeHb co6CTBEHHOTO Liyma (DANL)

1 LLUnpnHa nonocskl aHanuaa curtanos 40 Mry,

1 Hu3kas norpewHoCTb U3MEPEHNS YPOBHS

1 BbICOKOTOUHbIE CMEKTPANIbHBIE M3MEPEHMS 32 CHET HU3KOTO YPOBHS
$asoBoro wyma

D> CTpaHuua 5

MHTYMTUBHO-NOHATHBII NOJIb30BaTeNbCKUI UHTEPDEIIC

1 lucnneit BEICOKOTO paspeLlenns

1 MHOrOTOY€YHbIIF CEHCOPHBIN 3KpaH

I Hactpansaemoe pacnonoxeHune pesynstatos u GpyHkung MultiView
1 [1aHenb NHCTPYMEHTOB

1 becwymHas pabota

> CTpaHuLa 6

MonHas nopTaTUBHOCTL

1 AKKymynsiTopHas 6atapes n UCTOYHUK NuTaHns 12/24 B
1 CymKa 151 NepeHOCKY 1 NNeYeBOor peMeHb

1 Hukas notpebnsemas MOLLHOCTb
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OnuH npubdop an
HECKOJbKUX 3a4au

Ananuaarop cnektpa R&S®FPL1000 — 310 yHUBEpCanbHbI 3MEPUTENb-
HbllA NPUOOP 151 NPOBEAEHNS U3MEPEHMIA Pa3HbIX TUNOB. Ero MOXHO
NCNONb30BATb 191 CNEKTPANbHBIX UBMEPEHWH, NSt BbICOKOTOYHBIX M3ME-
PEHNIA MOLLHOCTW C UCMOb30BAHMEM [IaT4IKOB MOLLHOCTH, & Takke A1s
aHasnn3a aHanoroBbIX U LMPPOBbIX CUTHANMOB.

Basosbiit 6n0k R&S®FPL1000 nosaepxmsaet pasnnyHble paclupeHHbie pexmMbl u3MepeHins

CcnekTpa B CTaHAAPTHOM KOMMAeKTauum
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Onums R&S®FPL1-K9 n patumk mowHoctn R&S®NRP npespauyaiot aHannaarop R&S®FPL1000

B U3MEPUTEND MOLLHOCTU

Ananu3a cnekTpa

[Jlaxe B 6a30B0it koHdUrypauun aHanuaartop R&S®FPL1000 no-HacTos-

Liemy yHuBepcaneH. basosas KOHGUrypaumus cnekTpanbHbIX U3MepeHuii

BKJIIOYAET:

1 AHanu3 cnekTpa

1 LLnpokuit Anana3oH CnekTpasbHbiX M3MepUTENbHBIX QYHKLIAN, Takux
KaK MOLIHOCTb B kaHane, kKoadduupeHt ACLR, oTHoLWeHVe curHan/
LyM, NapasnTHbIE U3NYYeHIsl, FaDMOHIYECKIE NCKAKEHMS, TOYKA
nepeceyeHns TPETLEro nopsiaka, koapduumeHt AM-moaynauumn

1 YHUBEPCA/IbHbIE MapKepHbIe QYHKLMK

[lpyrue GyHKUMK, ANs KOTOPbIX 00bIYHO TPEOBYIOTCS A0POrOCTONLLIME ON-

LK, YKe BKMIOYEHb B 62308l 610K, HANPUMEP:

1 VI3mMepeHue cnekTporpamm Ans 0To6paxeHust 3aBUCUMMOCTI CNEeKTPa OT
BPEMEHN

1 OyHKLMM MaCcLUTaBUPOBAHNS 3MEPHUTENBHBIX KPUBBIX

1 Ctpobupyemas pa3sepTka Ans TOYHOTO 0TOOPAXEHNS UMNYAbCHbBIX
CUTHanoB

1 Y3K1e nonockl paspeLlenmns WwmpuHon go 1y

AHanu3 curHanoB ¢ aHanoroBovi u uMgpoBoit Mmogynaumen
[ing aHanu3a aHanorosbix 1 UMGPOBbIX CUTHANOB NPEAYCMOTPEHbI COOT-
BETCTBYIOLME M3MEpUTENbHbIE NpunoxeHns. Onuns R&S®FPL1-K7 npe-
Bpalaet npnoop R&S®FPL1000 B aHanu3atop aHanoroBoi MOayAsLMN
IS5 CUTHANOB C aMMAUTYAHOM, YAaCTOTHON 1 Ga30BOV MOAYNSUMEN.

|/Q-aHanu3atop 6a3080ro 610Ka NOAAEPXMBAET NPeACTaBNeHNe am-
nanTyapl 1 dasbl |- n Q-cocTaBnsiowLyx B Npefenax nonockl aHannaa.
|/Q-paHHble MOryT ObITb 3KCNOPTUPOBAHbI A5 NPOBEAEHIS AANIbHEALIErO
aHanuaa ¢ noMOoLLbi0 CTOPOHHMX MPOrPaMMHbIX NPOAYKTOB. Onuus Bek-
TOPHOro aHann3a curdanoB R&S®FPL1-K70 Takxe no3BonseT aHannau-
pOBaTb CUrHAMbI C OAHON HecyLen 1 umdpoBO Moaynsumen. Onun
R&S®FPL1-K70M 1 R&S®FPL1-K70P sBnstoTCs pacluMpeHnsMm onuun
R&S®FPL1-K70 nns aHanuaa HeCKOAbKIX MOAYNSLUMIA 1 nameperus BER
MO [JaHHbIM NCEBAOCNYYaiHON ABOWYHON NOCNEN0BATENBHOCTY.

M3mepeHns MOLLHOCTM C MOMOLLbIO AAaTYUKOB MOLLHOCTH

[ins 3apay, B KOTOPbIX TPEBYETCS BbICOKMIA YPOBEHb TOYHOCTH, OMLINS
R&S®FPL1-K9 nossonsiet ncnonbaosat npubop R&S®FPL1000 BmecTe ¢
natdukamu mowHoct R&S®NRP B ananasoHe yposHeit o1 67 AbMBT a0
+45 nbmBT 1 yactot go 110 [Ty,

Pexumbl aHann3aropa cnekrpa i nameputens MOWHOCT MOXHO NCNOJb-
30Batb napanienbHo, 4T0 3HA4MTEsIbHO MOBbLILWAET 3d)d)eKTVIBHOCTb n3me-
PEHUs C MOMOLLbIO OfIHOrO Mpubopa.

U3mepeHue koapduumeHTa wyma n ycuneHus

[ing onpeaenermns xapakTepucTiK yCUnnTENst MOXHO NPOCTO M3MEpUTb
K03QOULMEHT Lyma 1 ycuneHe ¢ noMolubto onumn R&S®FPL1-K30. Ans
3T0r0 TPEbYIOTCH A0NONHUTENbHAS MHTEPdEiicHas onuus R&S®FPL1-B5
11 BHELIHWA MCTOYHWK LyMa C BXOAOM NnuTaHus 28 B noctosiHHoro Toka. C
nomoLbto Metoaa Y-hakropa k0aQOULMEHT Lyma 1 YCUNeHne u3meps-
I0TCS HE3aBUCUMO OT COOCTBEHHOIO KO3 dULMEHTa WymMa npnubopa.



[lpekpacHble
BY-xapakrepuctuki

Mo OCHOBHbIM XapakTepucTikam, kak Gas3osblid wym —108 abH (1 ') npu
otctpoiike 10 k'y (0T Hecywei 1 TTw), Toyka nepeceyerns TOeTbero no-
pspka +20 nbMBT, nonoca paspetenns o1 1 ' go 10 My u cpepnHuin
YpOBEHb COOCTBEHHOIO Liyma —166 abmBT, npnbop R&S®FPL1000 moxeT
CPaBHUTLCS C aHanu3atopamm 6osiee BLICOKOrO knacca. 310 AenaeT ero
naeanbHbIM MHCTPYMEHTOM ISt UCMONb30BaHKs B nabopaTtopuu, Ha npo-
13BOACTBE U ANS 33724 00CAyXmBaHus. LLlar nepecTpoiikn aTTeHoaropa

1 ab (onums R&S®FPL1-B25) n npepycunutens (onuus R&S®FPL1-B22)
NO3BOASIOT PACLUMPHUTL MCMONb3YEMbI AMHAMUYECKUIA AMAna3oH W yBeu-
4UTb YYBCTBUTENLHOCTL NprOOpA.

Hu3kwii ypoBeHb Napa3nuTHbIX CUrHaNoB

4706b! OTAMYATH CYPbI B CUTHANE OT CYPOB M3MePUTENLHOTO Npubopa,
He0bX0aMMO 0BeCNEe nTb HU3KUIA YPOBEHb NapasuTHbIX CUrHANOB. B npe-
nenax orcTpoiiki 10 MITL, OT HECYLLLEro curHana ykasaHHblil ypoBEHb Na-
pasuTHbIX curHanos npubopa R&S®FPL1000 HaxoanTes Ha 70 ab Huxe
YPOBHS uccneayemoro curdana. 310 6onee yem Ha 10 ob nyyiie, yem B
CONOCTaBUMbIX aHaNM3aTopax AaHHOMo knacca. Mpu 6onbLuelt OTCTPOlike
yKa3aHHOe 3HayeHne coctasnset gaxe -80 ab, yto Ha 20 ab nyywe, yem
B COMOCTABMMbIX aHann3aTopax. A1a xapakTepucTika JenaetT aHannaatop
R&S®FPL1000 naganbHbIM MHCTPYMEHTOM ANS UAEHTUDUKALMM UCTOYHM-
KOB NMOMeX, IAXE EC/N WX YPOBEHb 3HAYUTENBHO HIKE YPOBHS HECYLLEN.

Hu3skuii cpepHuii ypoBeHb cobcTBEeHHOrO Wwyma (DANL)

[ing 06HapyXeHNs CUrHaNoB HA3KOTO YPOBHS IOMXEH ObITb HU3KUM Cpea-
HUi1 ypoBeHb cobeTBeHHOro wyma (DANL) npubopa. Kpome Toro, npu
MOMCKe UCTOYHUKOB NOMEX BbILLE OMPEAENEHHOr0 YPOBHS HU3KWIA YPOBEHD
DANL no3BonsieT ucnonb3osarb nonocy 60aee BbICOKOro paspeLleHis u
YBENNYMBATb CKOPOCTb M3MepeHus. Obnapas TMNUYHbIM 3HaveHnem DANL
Ha ypoBHe —152 nbMBT, KOTOpPOE MOXET ObITh YNyuLlieHo 10 —166 AEMBT
¢ nomoLuipio npeaycuautens, aHannaatop R&S®FPL1000 MoXeT BbISBAATb
[axe Hebonblune napasuTHbIe 13ay4eHKs.

V13mepeHue Toukn nepeceyeHns Tpetbero nopsaka (TOI)
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LnpuHa nonocel aHanu3sa curHanos 40 MIy

LLnpnHa nonockl aHanu3a CUrHanos ONpeaensieT AManasoH YacToT, B
koTOpOM CobUpaeTcs BCst MHGopMaLns 06 ypoBHe 1 Bhase CUrHaNoB B
TeveHne 3aaanHoro Bpemenu. Onuns R&S®FPL1-B40 pacwmpseT nonocy
aHannaa ¢ 12,8 MI'y, o 40 MTw, yto nenaet aHanu3atop R&S®FPL1000
eMHCTBEHHLIM B CBOEM Kacce Nprnbopom, KOTOpbIi cnocobeH aemoay-
JMPOBATb CUrHANbI C aHANOrOBOM W LMDPOBOI MOLYNALMEN W NO0CON
nponyckanus no 40 Mru,

Onups R&S®FPL1-K7 no3BonseT aHannanpoBaTb amminTy/y, 4acToty 1
(hady curHanos ¢ aHanoroBon Moaynsumeit. Kpome Toro, onuus BeKTop-
HOro aHanmaa curHanos R&S®FPL1-K70 no3sonset nemomynposatb
MOJyIMPOBAHHBIE CUTHAMbI C O[IHOM HECYLLEN N MPOBOANTb VX AETANBHBIN
aHanms.

|/Q-aHanu3atop — cTaHaapTHas GyHKUMA Ans aHannaa umdpoBbIX CUr-
Hanos. OH oTo6paxaeT amnanTyaHble 1 Ha30Bble NAPaMETPbI, a TaKKe
BNd-cnextp curHana. MonyyeHHble 1/Q-aaHHble MOrYT ObiTb NEPeaaHsb! B
CTOPOHHWE NPOrpaMMHble MHCTPYMEHTI (Hanpumep, Matlab® nan Python)
QNS AanbHeNLWero aHanmaa.

Hu3skas norpeLwHoCcTb M3MepeHns YPOoBHS

ELile onHOI 0COBEHHOCTBIO, YHIUKaNbHOI ANs NpOOPOB JAHHOTO Knacca,
BNSETCA HU3Kast NOrPELIHOCTb u3mepeHns yposHs (0,5 ab). Bbicokas
13MepuTeNbHas TOYHOCTb Npubopa 06ecneynBaeT NOAYYEHNE TOYHbBIX 1
HaAEXHBIX PE3yNbTATOB NCMbITAHNIA, YTO 3a4aCTyI0 NO3BONAET 0TKA3aTbCs
OT UCNONb30BaHNS OTAENBHOTO aT4KKa MOLHOCTY.

BbICOKOTOYHbIE CNEKTpanbHble U3MEPEHUs 3a CYET HU3KOro
YPOBHS $a30BOro Wwyma

Huskuit yposeHb hasosoro wyma —108 abH (1 T'u) npw otctpoiike 10 kI
0T Hecyulen (Hecywas 1 ITw) Takke faeT 3HAYUTENbHbIE MPENMYLLECTBA
1S CNEKTPabHbIX n3MepeHnii. OH N03BONSET NPOBOAUTL TOYHbIE U3ME-
PEHMS MOLLIHOCTW B COCEIHMX KaHanax y3KonoAOCHbIX HECYLWX. Taknum
00pa30M, MOXHO 0OHaPYXMBaTb HEXenaTeNbHble Cnypbl BOAM3Y HECYLLEH.

MpocToe n3meperne $Ha3oBoro Wyma ¢ NOMOLLBI0 MapKepHON GYHKLMK

Soect Ref Level -30.00 dBm © RBW 1Hz saL
ectrum
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MHTYUTUBHO-
NOHATHbIN
NOJIb30BATENIbCKNM
NHTEPhENC

Ynpasnstb aHanu3atopom R&S®FPL1000 Takxe npocto, kak 06bIKHOBEH-
HbIM CMapTdOHOM. C MOMOLLBIO CEHCOPHOTO 3KpaHa MOXHO HacTpauBaTh
NpuoOp 1 BbINOAHATL M3MEPEHNS. TTPOCTOI XECT NPONNCTLIBAHUS MO3BO-
NI€T PETYNNPOBATb LIEHTPAIbHYI0 YaCTOTY WK OMOPHBIA YPOBEHb. Mynib-
TU-XECTbl ABYMS NafbLiaMi PEryAUPYIOT 0TOOpaxaemyto noaocy 063opa
UN [nanas3oH YPOBHEN.
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Juncnnein BbICOKOro paspeLieHms

10,1-mroiimoBbIA 3kpaH ¢ paspeluennem 1280 x 800 nukceneit obecneyn-
BaeT TOYHOE NPeACTaBAeHne curHana. Knasuwm GyHKUMOHaNbHOTO MEHKO
1 MHOOPMALIMOHHBIE NOAS PACTONOXEHBI TakuM 06pPa3oM, YTO CUrHan
[0CTOBEPHO 0TOOPaAXaeTcs BO BCEX NOAPOOHOCTAX C MaKCUMaNbHO BO3-
MOXHbIM pa3peLLeHnem.

MHHOBaLMOHHbIN NONb30BaTENbLCKUIN UHTEPdEIIC

B 13MepuTeNbHOM NPUNOXEHNM C NOMOLLBID QYHKLMN NEpeTack1Banus
MOXHO 6e3 Tpyaa 106aBuTb pasfnyHble 3NeMeHTbl N3Meperus . Kom-
OMHUPOBaHHbIE PE3yNbTaTbl MOTYT pacnonaratbCs Ha akpaHe B NI0OOM
MecCTe.

HactpanBaemoe pacnonoxeHue pesynbTatoB U GyHKLMS
MultiView

Pa3nnyHble n3MepeHns, Hanpumep, U3MEPEHUs CEKTPa 1 U3MEPEHE
aHaNoroBoii AEMOAYNALMM, MOTYT ObiTb OTKPbITHI NAPaNNeNbHO Ha PasHbiX
BKnagkax. MpoCTbIM LLEAYKOM aKTUBMPYETCS HTEPECYIOLLEE M3MEPEHNE,
Pa3BOPAYMBAIOTCS COOTBETCTBYIOLINE OKHA 11 3ATEHSIIOTCS OCTA/IbHbIE.
®yHkums MultiView oTobpaxaeT Bce Bkaaku Ha 0iHOM akpaHe. C nomo-
LbIO CEKBEHCOPA BCE UBMEPUTENBHBIE KaHaSbl M3MEPSIOTCS NOCeN0Ba-
TebHO, OAVH 3a ApyruM. Monb3oBaTenb Noay4aeT NOCTOSHHO 0BHOBNS-
eMble Pe3ynbTarhl, U HET HEOOXOAUMOCTYN B pasapaxaroLLnx, TPeOYoLLMX
INNTENLHOTO BPEMEHI PETYNNPOBKaX NapamMeTpoB Kaxaoro 13 kaHanos.

MaHenb MHCTPYMEHTOB

K QyHKUMM NepekpbITUS 1 APpYriM, 4acTo 1Cnonb3yembiM GYHKUMAM (Ta-
KWM KaK 3arpyska uam coxpaHeHune KoHbUrypaumi, COXxpaHeHe CHUMKOB
9KpaHa, MEeHI0 Cnpasku nn GyHKLMS MacluTabrupoBanus) B Ni060E Bpems
MOXHO JIETKO NOMy4UTb AOCTYM YEPE3 MEHIO MAHENN NHCTPYMEHTOB.

© RBW 300 kHz TRG:IMM SGL

1Pk Clrw

CF5.22GHz 1001 pts 2.0 MHz/ Span 20.0 MHz

5

CHumok akpaHa R&S®FPL1000 B pexume

MultiView. CekBeHCOp nocneaoBaTenbHoO

_Span20.0MHz Frame # 0

e BbINOSHAET N3MEPEHNe CnekTpa, M3MepeHne
MOLLHOCTY B COCEZIHEM KaHane, U3MepeHne
BO BPEMEHHOI 06/1acTy (C HyNeBoil nono-
coit 0630pa) 1 3MepeHie CNeKTPOrPamMMbI.
PeaynbTatbl 0TOOpaxaloTcst YeTKO W OfHO-
BPEMEHHO. MaHenb MHCTPYMEHTOB CneBa
obecneynBaeT ObICTPbIi AOCTYN K Hanbonee
pacnpoCcTpaHeHHbIM GyHKLMAM MeHIo. Pas-

1001 pts X JINYHBIE N3MEPEHNS MOTYT ObiTb aKTBUPO-

- Ready EXTO 04122018
REE= == 16:17:55 BaHbl C MOMOLLIbIO BKNa0K CBEPXY.



[TonHas
NOPTATUBHOCTb

[MonHOCTbIO MOpTATUBHAA KOHUIYPALWMS C [LONOJIHUTENBHOI TPAHCMOPTHOM CYMKOM, nieve-

BbIM PEMHEM 1 MOZYNEM CBEPXLUMPOKONONOCHOM aHTEHHbI

Ananuaarop cnektpa R&S®FPL1000 MOXHO 1CNONb30BaTh NPaKTUYECKM
Be3ne. bnarogaps rny6uHe BCero nuib 23 CM OH NOMECTATCS Ha NlOOOM
paboyem MECTe 1 OCTaBUT AOCTATOYHO NPOCTPAHCTBA 1S UCTILITYEMbIX
YCTPOWACTB U APYrUX U3MEPUTENbHbIX NPBOPOB. Mprbop BeCHT BCETO 6 Kr
11 060PYa0BaH PYYKON A/ist NEPEHOCKM, Ero Nerko nepeHecTy Tyaa, rae oH
HYXeH.

AxkkymynsitopHasi 6atapes U UCTOYHMK nuTanusa 12/24 B
OnumoHanbHbIN akkymynsTop 00eCneymnBaeT Tpu Yaca HenpepbIBHON pa-
60Tbl NpKrodopa. C NOMOLLBIO AONONHUTENbHBIX aKKYMYNSTOPOB W JONOAHN-
TENbHOrO 3apSAHOM0 YCTPOACTBA BPeMst pabOThl MOXHO NPOANEBATb, He
OCTaHaBnuBas paboty.

Mpu ucnonbaosaHum aHanuaaropa R&S®FPL1000 B aBToMOGUNE NUTaHME
Ha npnbop yao6HO NoaaBaTh C NOMOLLBIO IOMOAHUTENLHOIO UCTOYHIKA
NIUTaHNS NOCTOSIHHOO Toka 12/24 B yepes rHe3no npukypusarens.

Cymka i nepeHOCKN 1 Nne4YeBoli peMeHb

[ns 3awuTsl npubopa R&S®FPL1000 Bo Bpemst TpaHCMOPTUPOBKM NPe-
YCMOTpeHa Msrkasi cymka ans nepeHockn. BeHTURALMOHHbIE OTBEPCTUS

11 NPO3payHas KpbiLka No3BOASKOT paboTaTh ¢ NPUBOPOM, HaXOAALMMCS
BHYTPYM cymku. AHannaatop R&S®FPL1000 MoXHO Mcnonb3oBath B 1l06OM
MecTe 1 npu HebnaronpuUsTHLIX YCAOBUSX OKPYXAIOLLEN CPeab.

Monb3oBatenu, KOTopbiM TPEBYETCS GYHKLMOHANBHOCTb HACTONBHOTO NpU-
6opa n rmbkoCTb NOPTATUBHOIO, MOTYT UCMONL30BATb MNEYEBOV PEMEHD.
BbinonHeHne namepeHuii, npu KOTOPbIX HyXHO HECTW Npubop (Hanpumep,
00OHapYXEeHWEe UCTOYHMKOB NOMEX), MOYTM TaK Xe yA06HO, Kak 1 C NoMOo-
LU0 MOPTATMBHbIX MPUOOPOB.

[ina TpaHcnoptposky aHannsatopa R&S®FPL1000 goctynHa onuvoHanbHas cymka ans nepe-
Hocku. OcHalLeHHbIit onuvei akkymynstopHoli 6atapen R&S®FPL1-B31 npubop moxet akc-

NyaTMPOBATLCS BHYTPU CYMKU.

Rohde & Schwarz R&S®FPL1000 AHanusatop cnektpa u curHanos 7



10,1-0101MMOBbBIN OUCNIEN BLICOKOMO
DaA3PELLIEHNS

10,1-a10/MOBBIN gucnneli BbICOKOr0 paspeLieHns
Paspewenue 1280 x 800 nukceneil

¥ l e —

e

® ROHDE&SCHWARZ FPL1007 - Spectrum Anahfzer - 5 kHz - 7.5 GH

AnnapaTtHble KnasuLiu

[nq HaCTPOWKKM, NPeLyCTAHOBKW U T.4. - Ref Level 0.00 dBm RBW 3 MHz
i pecrun Att 13dB SWT 13ms VBW 3MHz Mode Alito Sweep

1 Frequency Sweep

Power Measurements Further Measur¢ments Bz

ugu Channel Power ACLR /\é\/ Time Dq|main Power
/V\]V\ Harmotjic Distortion
/VVV\ Third O||der Intercept
A,J\,A AM Modulation Depth

ﬂBa noprta USB 2.0 i Emission Measurements Statistics Measurements

u |
! ﬂ,ﬂﬂ HOCUTENEN IaHHbIX . I L= ~I-1“ Spectrum Emission Mask I““III APD
| ﬂ,ﬂﬂ NOAKMOYEHNS NPUHAAIEXHOCTEN |

. A ‘ Spurious Emissions 3 CCDF

MM (F3.75GH: . . 1001 pts 750.0 MHz/




BbiGOp PYHKLMOHANBHOTO MEHI0
1 BbICTPbII OCTYN K KNKOYEBbIM MHCTPYMEHTAM
1 JlocTyn Ko BCeM annapatHbIM HaCTpOkam

KnaBuwim HacTpoiikm namepenuii

0B D ES

sic Measurements

M/\M Frequency Sweep

/NN Zero Span

Pyuka ynpasneHus

Input
Source
Config

Output
Config

Marker
Functions

Display

All Functions Off Config

>R

Lm

Overview
Span 7.5 GHz

o N 17.122018
<  Measuring... WX 12:49:58

Lindposag naHenb knasuwl
C knaBuwamy eyHNL, U3MEPEHUS NSt

4aCTOThI W YPOBHS BY-Bxop,

Rohde & Schwarz R&S®FPL1000 AHanusatop cnekTpa u curHanos 9



R &S ® F P I_ ‘I K7 Onuus R&S®FPL1-K7 npespaulaet npubop R&S®FPL1000 B aHanu3a-
- TOP aHaNOroBOM MOAYNALUMM 1S CUTHAIOB C aMMAUTYAHOI, YaCTOTHOW 1
($a30B0il MOAyNAUMEN. AHanu3aTop N3MepSEeT xapakTepucTKn nones-
A HOM MOZYNALMY W [IPYrie napameTpsbl, Takne kak octatoyHas YM i
H aﬂ O rO B a ﬂ CUHXPOHHAas moaynaums. K TMNoBbIM BapuaHTaMm NPUMEHEHNS OnLun
R&S®FPL1-K7 MOXHO OTHECTU:
1 /3mepeHne nepexoaHbix NPOLECCOB 1 NPOLECCOB YCTAHOBAEHNS B
|D|e M Oﬂ'yn S:l I_Ill/l S:l reHeparopax Tuna I'YH u ®AMY

1 YcTpaHenue HeucnpasHocTtern AM/YM-nepenatynkos

A M /Ll M /q) I\/l 1 [MpocToi JIYM-aHanus uMnynbCHbIX U1 HENPEPBIBHBIX CUTHANO0B

B03MOXHOCTM 0TOOpaXXeHust U U3MepeHust
1 3aBMCUMOCTb CHrHana MOLynAuMu OT BDEMEHU
1 BIN®-cnektp curHana Mogynaumm
1 3aBMCUMOCTb MOLLIHOCTW BY-CurHana ot BpemeHn
1 BIN®-cnextp BY-curHana
1 Tabnmua ¢ YMCNOBLIMM 3HAYEHUAMMU:
= [leBuauys unm KO3GPUUMEHT MOAYNALMM, +1KUK, —NUK, * NUK/2 1
B3BeweHHoe CK3
= YacrtoTa momynauuu
= CMelLLEeHNe HecyLLen YacToTbl
* MOLLHOCTb HecyLen
= CymmapHbIil ko3hdUUMEHT rapMOoHM4Yeckux uckaxeHnin (THD) n SINAD

Xapampmcwma yCTaHOB/IEHNA 4aCTOTbl reHeparopa

MultiView &8 Spectrum X [AnalogDemod  # X

AQT 300y DBW 10MHz Freq 2.2982 Gz

6L

©1AP Clrw DC Ref:0.00 Hz

-
&& (5508061 1001 pts

Oto6paxeHue MOLYIMPYIOLLEro CUrHana 1 ero CrekTpa BMECTE C M1KOBbIM 3HAYEHNEM U1 PesynbTat namepenns koadpduumnenta THD s aMmnanTyaHO-MOZYAMPOBAHHOMO CUrHana: nep-

cpefHekBaapatnyecknm OTKNOHEHNEM Bad rapMOoHMKa Curdana Moaynaumm nojasneHa Ha 74 J],B

Ref Level -10.00 dBm RBW 76705 Hz SGL Ref Level -10.00 dBm RBW 191,989 Hz

- o o Analog Demod

© Att 0dB AQT 4902ms DBW 12.5kHz Freq 120.0 MHz 3d8 AQT DBW  400kHz Freq 100 MHz
1 FM Time Domain ©1AP Clrw DC Ref:0.00Hz |2 FM Spectrum ©1APCiw  Ref:250.00 kHz 2 AM Time Domain ©1APClw  Re 1 AM Spectrum

Analog Demod

HH

A

i

\\
\\ I}

"H\”‘\H‘MHWMH\ "HH"“
e i
‘ 1 ' l] - ‘ ‘J } ! ““‘ J‘ \\} I \“ ‘u} i u\

\
H HW

CF120.0 MHz 1001 pts 4.99 ms/ |AF CF3.0kHz 1001 pts AF Span 6.0 kHz CF10.0 MHz 1001 pts 2.0ms/ |AFCF8.0kHz 1001 pts ; AF Span 16.0kHz
4 Result Summary 4Result Summary
Carrier Power -15.75 dBm Carrier Offset 0.01 Hz Carrier Power -18.49 dBm Carrier Offset -0.01 Hz Mod Depth 40.00 %

+Peak -Peak Peak/2 RMS Mod. Freq. SINAD THD E E RMS Mod. Freq. SINAD
M 2.9982 kHz -2.9979 kHz 2.9981 kHz 2.1198 kHz 1.0 kHz 56.02 dB -55.75 dB .999 % -40.005 % 40.002 % .27 % 1.0kHz 7267 dB
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R&S®FPL1-K30
N3mepeHne

KO3 PuULMEHTa
LLIyMa W YCUNEHNS

MultiView =2 Spectrum X  Noise

Ref level (Auto) 45.01 dBm RBW 3 MHz ENR (Const) 15.00dB  Mode Direct
Att 0dB SWT 30ms 2nd Stage Corr On
AVG 1 Calibration 2018-12-04 16:21

®1Crw 2Gain

1 Noise Figure

<
50.0 MHz
3 Y-Factor

101 pts 745.0 MHz/  (RF)

101 pts 749.0 MHz/  (RF)

»
7.5GHz 10.0 MHz
®1Clrw |4 Result Table [T1]

RF
10.000 MHz
84.900 MHz
159.800 MHz
234.700 MHz
309.600 MHz

534.300 MHz
609.200 MHz
684.100 MHz

MHz

Noise Gain

Onups namepenns KoadpduupeHTa wyma n ycunenns R&S®FPL1-K30 "
No3BOASET NONYYNTL HANBONEEe BaXHbIE XapakTepucTukn yeunutenei. C
nomoLpto Metoga Y-akropa koaQOULMEHT LymMa 1 YCUNeHne u3meps-
I0TCS! C BbICOKOI TOYHOCTbBIO HE3ABUCUMO OT COOCTBEHHOTO KO3DOUUMEH-
Ta Wwyma npubopa.

K TunoBeim BapuanTam npumenerus onumn R&S®FPL1-K30 otHocKTes
CHSTUE XapaKTepUCTUK yCunuTenen.

Ha 3agaHHoI YacToTe unn B BbIOMPaeMoM AyanasoHe 4acToT MOryT ObiTh
M3MEPEHbI CReaytoLLIMe napameTpbl:

1 KosdduumeHt wyma, ab

1 Ycunenue, ab

1 Y-daktop, ob

NCTOYHMK Wyma ynpaBnsieTcst BbIXOAOM 28 B onumu A0NOAHUTENbHbIX
nutepdeiicos R&S®FPL1-B5 Ha 3aaHei nanenn npubopa. C nomoLbo
onuyoHansHoro BY-npeaycunntens R&S®FPL1-B22 MOXHO YBEANYNTL
YyBCTBUTENBHOCTb ANS 3MEPEHNS NapaMeTPOB YCTPONUCTB C HU3KUM KO-
3QOUUMNEHTOM LyMa, HANPUMED, MATIOLLYMSLLX YCUTUTENEN.

MpeumyiecTso onumu R&S®FPL1-K30 Hag 06bl4HbIMM CUCTEMAMU 13-
MEPEHUS LLyMa COCTOMUT B TOM, 4TO C MOMOLLbK OAHOTO Nprubopa MOXeT
ObiTb TakXe BbIMOAHEHO MHOXECTBO APYIIX PAMOTEXHUYECKMX U3Mepe-
HWIA, HanNPUMEP, N3MEPEHNE YPOBHS FAPMOHMK, UHTEPMOAYAALIMOHHBIX
COCTaBASIOLLX, NAPA3UTHBIX CUTHANOB.

U Lins onunn R&S®FPL1-K30 tpebyetcs nononHutensras nHtepdeiicas onums R&S®FPLI-B5 n
MCTOYHMK LyMa C BXOZOM nuTaxus 28 B nocTosHHoro Toka, Hanpumep, NoiseCom cepun NC346.

®1Crw

749.0 MHz/  (RF) 7.5 GHz

Y-Factor -
-0.01dB 7.73 dB
0.01dB 8.62dB
0.02dB 8.25dB
0.02 dB 8.45dB
0.00 dB 8.47dB
-0.02 dB 8.51dB
-0.00dB 8.49dB
0.02dB 8.45 dB
0.06 dB

-0.02dB

0.01dB

0.02 dB

0.00dB

nn o

EXTA 177
Ready 5D U

-0.06 dB
-0.00 dB
0.08 dB
-0.06 dB
0.10dB
-0.02 dB
-0.10dB
0.07 dB
-0.01dB
-0.01dB
-0.11dB
0.15dB
0.04 dB

A N> o

OpHoBpemeHHoe oToBpaxeHe rpadukos
ko3 duumeHTa Lwyma, ycunerus u Y-dak-

TOpa B 3aBMCUMOCTM OT YaCTOTbl U Tabnuua
04122018

dorsish pe3ynbtaToB B 41C10BOM d)opmaTe

Rohde & Schwarz R&S®FPL1000 AHanusarop cnekrpa v curHanos 11



R&S®FPL1-K54
[lpunoxeHne ong
n3mepeHns IMI

Mpunoxenue ans nameperns IMM R&S®FPL1-K54 nobasnset k GyHKum-
aM aHanu3atopa cnekrtpa u curdanos R&S®FPL BO3MOXHOCTb AMArHoCTH-
kn AMI. Onums R&S®FPL1-K54 0b6ecneynBaeT onpeaeneHHble nonocl
nponyckaxust AMI Ans NPUMEHEHNS B KOMMEPYECKIX 11 BOEHHbIX LIENsX,
[JETEKTOPbI, HANPUMEP NUKOBBINA, KBA3UMUKOBbIA, C YCPEAHEHUEM MO
CISPR, co cpefiHekBaapaTMYECKUM YCPEAHEHNEM, NPEAEbHbIE IMHWM 1
nonpaBoyHbIe KO3POUUNEHTHI.

O6HapyxeHue AMI B cootBetcTBum ¢ CISPR 16-1-1

1 [nbkoe HasHayeHue feTekTopoB IMIT (Takux kak MMKOBBIN,
KBa3UnuKoBbIiA, ¢ yepeaHernem no CISPR 1 co cpeaHekBaapaTMyeckum
YCPEAHEHNEM) 1S PA3NINYHBIX KPUBbIX

1 BbICTpbIE, NErKO YUTAEMbIE ANArHOCTUYECKIE USMEPEHMS C BbICOKON
BOCMPOM3BOAMMOCTbIO PE3Y/bTATOB

Monocel nponyckauus ang uamepenui B coorsetcteuu ¢ CISPR
n MIL-STD

[lnarHocTuyeckne U3meperus Ha aTane paspaboTku 06ecneynBatoT cooT-
BETCTBYIOLLYIO aMnAUTYy CUrHana nomexv 6narogaps nonocam npomnycka-
Hus 6 o6 (CISPR ot 200 'y o 1 MIu, MIL-STD ot 10 'y go 1 MIw)

Ref Level 65.00 dBuV/m
Att 0dB =

© RBW (CISPR) 120 kHz

Spectrum
P VBW 1 MHz

SWT 100 ms (~702 ms) Mode Auto FFT

1EMI

1
|
I

| H |‘
uwww.ﬁ 1l

iy

O]
-
S
-
]
@,
=
ﬁq
b

"n o [l
a ot w“ MJ {‘M‘ ,1 l\ it M Wy

L=
k') 80.0 MHz

e 2 Result Summary
Type Ref Trace

5001 pts.

Final Test
Qua:l 13

Line Name
EN 55032 E Field SA...
EN 55032 E Field SA...
EN 55032 E Field SA...
EN 55032 E Field SA...
EN 55032 E Field SA...

Y-value
43.52 dBuV/m
42.96 dBuV/m
42.78 dBuV/m
42.13 dBuV/m
38.62 dBuV/m

X-value

1 105.21005 MiHz
1 103.19895 MHz
1 89.99676 MHz
1 91.31265 MHz
1 93.68281 MHz
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Mapkepbl usmepenmii gns ouexku MM

1 BO3MOXHOCTb NPMBSI3K MAPKEPOB K LWECTI KPUBBIM 1
cooTBeTCTBYIOWMIA ieTekTop IMIT NpeaocTaBfeT Nob3oBaTENM
NPSMYI0 CCbINKY Ha NPpeaebl

1 ABTOMATUYECKMiA NOUCK MakCUMyma NoMex s HaaexXHoro
0DHAPYXEHNS MEHSOLMXCS BO BPEMEHI UCTOYHUKOB

1 Kputnyeckue 4acToTbl BBEAEHbI B CMINCOK NIKOB ANS BbICTPON OLEHKM
4aCTOTHOTO CMEKTPa OTHOCUTENBHO ODULMANBHBIX NPEAENbHBIX
3HaYeHNi n3nyderrs M

MapkepHas aemopynsauus
BricTpas 1 HagexHas upeHtdukauns AM- n YM-curnanos

MpepenbHbie nuHum AMI

1 BbiGop NpefienbHbIX IMHWIA, COOTBETCTBYIOLLNX MEXAYHAPOAHbIM
cTaHaapTam

1 [TpocToe co3aaHue, peaakTMpoBaHue 1 NCNONb30BaHNE MPELENbHbIX
NNHWIA, XapaKTEPHbIX A1 KOHKPETHOrO 3akasumka

1 BbICTPOE TECTMPOBAHME Ha COOTBETCTBUE MPEAENamM C MOMOLLbIO
BKJTIOYEHHbIX MPEAEbHbIX MMHUIA

Tabnuua 3aBMCALMX OT YACTOTbl NONPABOYHbIX 3HAYEHWI

1 basa gaHHbIx ¢ Tabauuamm nonpaBoYHbIX 3HAYEHMA A1s
npuHagnexHocteit M, Takux Kak aHTEHHBI, 3aXMbl, CXEMbI
cTabunusaim nonHoro conpotmenerus anHum (LISN), orpaHnumutenn
NMNYAbCOB, NPEAYCUNUTENN, KaBenn 1 aTTeHI0aTopl

1 [pocToe co3pnaHne, pefakTMpoBaHKe U XpaHeH!e HOBbIX TabnuL,
NONPaBOYHbIX 3HAYEHNI

1 BO3MOXHO 0ObeANHEHNE HECKOMbKMX NOMPABOYHbIX TAOANL, AN
KOMMEHcaLMN NPUMEHUTENBHO KO BCEI CXEME U3MEPEHNS, BKIOYas,
Hanpumep, aHTeHHy, kabesb 1 NPeaycunuTeNb

OtoGpaxeHue norapudmMmuyeckoro cnekrpa

OTo6paxeHne cnekTpa ¢ norapudMIUIecKoil 0Cbio YacToT NO3BONSET Ner-
KO aHan13MpoBaTh PE3YNbTaTbl USMEPEHIAI B LUINPOKOM AnanasoHe YacToT.
MpenenbHbE MHUN 0TOBPAXAOTCS B COOTBETCTBUN CO CTaHAAPTAMM.

TDF SGL
PA
® 1Pk Clrw

Auto Peak
Search

Bandwidth
‘ Config

Marker
Config
Marker

Demod
Config

LISN
Config

EMI

120.0 MHz
‘I Config

Final Result

BN B
Cm—
Overview

R&S®FPL1-K54 — npunoxeHne ans

05.02.2019
12:52:33

n3mepenuns MM



R&S®FPLT-K/70 —
BEKTOPHbIN aHaNN3
CUrHanoB

Anannzarop R&S®FPL1000 BbINOAHSET aHaAM3 1 AEMOAYNSLNIO CUrHANO0B
C UMDPOBOI MOLYNALUMEN OOHON HECYLLEI C MCMONb30BAHMEM NOAOCHI
aHanusa wupuHoit 1o 40 MIy, YHMBEPCHTETBI 1 UCCNeaoBaTenbCckime
YYPEXIEHMS NONYYaioT NPenUMyLLECTBO 3a cueT rnbKocTy npubopa npu
aHanu3e cneuyrani3npoBaHHbIX CUrHanoB. PaspaboTymki YCTPOICTB 1
KOMMOHEHTOB MOOWBHOI CBSA3W MOTYT MPOCTO BOCMO/b30BATLCS Npe/Ba-
PUTENbHO 3aaHHbIMW CTaHOAPTHBIMU HACTPONKAMN.

Mpu aHann3e curHanoB LUGPOBOI mMoaynsumn aHannsatop R&S®FPL1000
NPUHUMAET 1 OUMOPOBLIBAET CUTHAJ, KOTOPbIN 3aTeM aHaNN3MpPyeTCs on-
umeit R&S®FPL1-K70.

Onuus BekTopHOro aHanu3a curHanoB R&S®FPL1-K70 aBAseTcst MOLLHbIM
VHCTPYMEHTOM aHann3a OTAENbHbIX CUrHAN0B C LMPPOBON MOAYNSLMEN
BNAOTb 10 GUTOBOrO YPOBHS. HeTkas KOHLENUMS ynpasneHus ynpoLaet
NPOBELEHNE U3MEPEHNIA, HECMOTPS HA HANNYME MHOXECTBA BYHKLMIA
aHaM3a, BKYas LMGPOBON KOPPEKTOP 415 KOPPEKLMN HYaCTOTHON Xa-
PaKTEPUCTUKM KaHana, koppekumio 06wwmx |/Q-owwmnbok u oTobpaxeHie
MHOTUX M3MEPEHHBIX 3HAYEHUIH B PadU4eckoM unm TabanyHoM Brae.

JNemopynsaums curiana Bluetooth ¢ nomouwsto onummn R&S®FPL1-K70

MultiView 3 Spectrum X VsA x

et Level 000 dBm s
Ate 1308 Freq 24GHz Reslen

ey

1 Const I/Q(Meas&Ref)

Meas Config
Bluetooth 3DH3 SR 1.0MHz 6L -
Result Range # 7 Stat Count 7 o
08 < “|Desription

IMCrw | 2EVM ©1Cw #2Avg 3 Max 3 Result Summary
EVMRMS

| Inpw
Corrent Frontend
Mean
Peak Signal
‘| capture

Pattern

Range
“| settings

i | o5%ie. Demod/
g 238 2.48| 133 5ym 1627 sym Wi B ~ *| MeasFilter
4 Mag(Capture Buffer) ©1Cw 5SpeciRealimag(Meas&Re * 1M Avg 2R Avg 6 Symbols (Hexadecimal)
) [ R Y R e P - Window
13 2 ‘I config
L EEI 0 3l 7l 7 4 O
18 7 s 0
163
m
183
193
203
23

Display
| config

m-n-
Gar
= Overview
23

L LG

o6kt aHanus mopynsuum ot MSK no 4096QAM
1 dopmathl MOAYNALMN
« 2FSK, 4FSK, 8FSK
» MSK, GMSK, DMSK
» BPSK, QPSK, offset QPSK, DQPSK, 8PSK, D8PSK, n/4-DQPSK,
31/8-8PSK, 11/8-D8PSK
= 16QAM, 32QAM, 64QAM, 128QAM, 256QAM, 512QAM, 1024QAM,
2048QAM, 4096QAM
- 16 APSK (DVB-S2), 32 APSK (DVB-S2), 2 ASK, 4 ASK, /4-16QAM
(EDGE), -/4-16QAM (EDGE)

MHoro4ncneHHble HacTPOIKK NOJ KOHKPETHbIE CTaHAAPTbI

1 Onpenensemble N0Ab30BaTENEM CUTHANbHbIE CO3BE3ANS U COOTBETCTBUS
1 GSM, GSM/EDGE

1 3GPP WCDMA, EUTRA/LTE, CDMA2000®

1 TETRA, APCO25

1 Bluetooth®, ZigBee

1 DECT, DVB-S2

Ananua mopynsumm DVB-S2X

Takoe NpUNOXeHIe s aHann3a MoAYNSUMIA C HECKOMbKMMM HECYLLUMMK,
kaK R&S®FPL1-K70M (tpebyetcs onuns R&S®FPL1-K70), no3sonseT aHa-
nn3nposatb curdansl DVB-S2X. Onuns R&S®FPL1-K70M obHapyxuBaeT
Hayano kaapa, IEMOAYNMNPYET 3aroN0BOK U MONE3HYIO Harpy3Ky curHana

11 0T06paxaeT anarpamMmy CUrHanbHoOro CO3BE3aAMS 11 COOTBETCTBYIOLINE
napameTpbl aHann3a MoaynsLN.

KoadppuumeHT 6UTOBBIX OLINOOK HEKOAMPOBAHHbIX AaHHbIX
R&S®FPL1-K70P siBnsieTcs pacluMpeHneM Takoii onuym BEKTOPHOIO aHa-
nu3a curHanos, kak R&S®FPL1-K70, koTopas no3BonseT namepstb Ko3d-
duumeHT BrToBbIX OLWINGOK (BER) N0 MCXOAHBIM A@HHBIM NCEBAOCAYYAIA-
HOI ABOMYHOI NoCAefoBaTeNbHOCTY BNNOTh 0 PRBS23. R&S®FPL1-K70P
TakXe NPeAoCTaBNsaeT BO3MOXHOCTb U3MepeHns BER Ha 6a3e onpeaens-
eMbIX N0Nb30BaTenemM OUTOBbIX NOCNEA0BATENbHOCTEA.

Nemonynauus curHana DVB-SX2 ¢ HeckonbkiMm MOAYASILIASIMU C NOMOLLIbIO On-
U R&S®FPL1-K70M (tpebyetcs onumst R&S®FPL1-K70)

X VSA X

Mod  @PsK, K SR 200 MHz SGL

Freq 1.0GHz Reslen 8 Result Range # 4 Stat Count &
PATTERN

1 Const 1/Q(Meas&Ref) 1M Clrw P @ 2M Clrw D | 2 Result Summary

M RMs.

Peak

[ RMS.

Peak

Phase Error RMS

Peak

Magnitude Error  RMS.

Peak

Carrier Frequency Error

Symbol Rate Error

2.45 | VQSkew.

e1Cw

N s i s i

13338 sym
(Hexadecimal)

3 Mag(Capture Buffer) e1Cmw 4Symbols

3+ 5
3 02 00 02

0100/ 10 11 12 10]
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I/l 3 M e I/l Teﬂ I:) H O e Anannaatop cnektpa R&S®FPL1000 MOXHO ncnonb3oBath [/ist aHanm-
p 3a curHanoB cotoBoii cesau 3GPP NB-loT. lMpubop 3axsaTbiBaeT Cur-
Han, KOTOPbIit 3aTeM aHaNM3MPYETCA C NOMOLLbKO n3MepuTensHoro MO

rl O R &S®VS E- K 1 O 6 R&S®VSE-K106 EUTRA/LTE NB-loT ",

310 peLueHne no3BONAET BbINOIHATL BCE HeobXxoauMble n3mepenuns cur-

EUTRA/LTE NB-loT e
1 CurHanbl BOCXOASLLErO kaHana oT Mofyneii n yctpoiicts NB-loT

1 CurHanbl HUCX0AALLEro kaHana oT 6a30BbIX CTaHLMNA

1 [lemonynsauus curHana n u3Mepenue 3Haverns EVM

1 CnekTpanbHble namepenus/koapdnumert ACLR cornacHo 3GPP
1 M3mepeHme owmnbki BpeEMEHHOO BbipaBHiBaHus (TAE)

OHo paboTaeT BO BCEX Tpex pexumax padoTel NB-loT:
1 BHYTPUNONOCHBIN pexum

1 Pexum 3awWmTHOI Nonoch

1 aBTOHOMHO

) Tpebyetcs 6a3osoe MO R&S®VSE n annapathblit knoy nuuer3un R&S®FSPC.

e o

o Kk BELAR 7

Capture Time
Slot Count

2 Result Summary
Mean Limit

Erre
ection  NPUSCH All

~ NB-IoT: 5 Power Spectrum

Jemoaynaums v nsmepenne aHayenns EVM

curHana socxogsiero kaxHana NB-loT ¢ no-

MoLbto npunoxenns R&S®VSE-K106
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KpaTkne TeXHNYeckne xapakrepucTnku

Kpatkue TexHu4eckme xapakTepucTuku

Yacrorta
[lnanasoH yactot

CrapeHue 3a rof,
PaspelueHue no vactote
Monoca nponyckauus
Monoca paspetwenus (-3 ab)

LmpuHa nonocsl 1/Q-aemoaynsiumm

CpepHuii ypoBeHb co6cTBeHHOrO Wwyma (DANL)
BY-npepycunutens oTkmioyeH

BY-npemycunutens BmoyeH (onuns R&S®FPL1-B22)

Wntepmonynsuus
TOYKa komnpeccum 1 ab BXOAHOTO cMecuTens
Touka nepeceyenuns Tpetbero nopsaka (TOl)

®a308Bblif Wym
061LLas NorpeLHoCTb M3MePeHNs

R&S®FPL1003
R&S®FPL1007

¢ onumei R&S®FPL1-B4

cnegsiuye GuabTpbl
BIN®-punbTpbl

¢ onuyeit R&S®FPL1-B40

S5MIML<f< 3y
5Mu<f<7,5My
10MMy<f< 20y
5Mu<f< 7y

300 MMy <f <3TTy
3Ty <f <7,5MTy
f=1TTu, orctpoiika 10 KTy,
IMML<f< 3y
3Mu<f<7,5Mmy

ot 5kl po 31Ty,
Or 5k po 7,5 My,
1x10°¢

1x107

0,01y

ot 100 k', go 10 My ¢ warom 1/2/3/5
ot 1Ty po 50 k'y ¢ warom 1/2/3/5
12.8 My,

40 MTy

-152 nbwmBT (Tvn.)
-143 nbmBT (Tvn.)

-166 nbmBT (Tvn.)
-159 nbMmBT (Tvn.)

HOM. +7 nBmMBT

Tin. +20 obmBT
in. +18 nbmBT
in. =108 abH (1 )
0,516

0.8 06
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NHdopmaums ong 3akasa

HaumeHosaHue Kop 3aka3a

AHanu3atop cnekTpa u curHanos, ot 5 k'u o 3 Iy R&S®FPL1003 1304.0004.03
Anannsatop cnektpa v curHanos, o1 5 k', ao 7,5 Iy, R&S®FPL1007 1304.0004.07
MocTaBnsiemble NPUHAANEXHOCTH

Kabenb nutaHus 1 kpatkoe pyKOBOACTBO MO SKCMyaTaumm

Onuun

TepMocTaTUpPOBaHHbIA ONOPHbIA KBAPLIEBbIA reHEpaTop R&S®FPL1-B4 1323.1902.02
JononuutensHble MHTEpdENics R&S®FPL1-B5 1323.1883.02
NHtepdeiic GPIB R&S®FPL1-B10 1323.1890.02
Bropoli xecTkuit amck (SSD) R&S®FPL1-B19 1304.0427.02
BY-npepycunutens R&S®FPL1-B22 1323.1719.02
LLiar 1 ab ans aNeKTPOHHOrO aTTeHaTopa R&S®FPL1-B25 1323.1990.02
CTOYHMK NuTaHMs NOCTOSIHHOTO Toka, 12/24 B R&S®FPL1-B30 1323.1877.02
BHYTPEHHWIT ITUIA-MOHHBIV aKkyMyNATOP R&S®FPL1-B31 1323.1725.02
LLinpuHa nonocsl aHanuaa 40 My R&S®FPL1-B40 1323.1931.02
BctpoeHnHoe M0

N3meputenbHblit aemoaynstop AM/4M/DOM R&S®FPL1-K7 1323.1731.02
13mepeHme MOLHOCTI ¢ NOMOLLbIO AaT4iKoB MolLHocT R&AS®PNRP R&S®FPL1-K9 1323.1754.02
Mpunoxenne Ang uamepenns koadduunerta wyma R&S®FPL1-K30 1323.1760.02
Mpunoxetue ang uameperns MM R&S®FPL1-K54 1323.1783.02
BeKTOpHbIt aHann3 curHanos R&S®FPL1-K70 1323.1748.02
AHanua HeCKONbKUX MOZYNALMIA R&S®FPL1-K70M 1323.1625.02
N3mepeHue koadduumenTa 6UTOBbIX OLIMBOK HA OCHOBE AAHHBIX NCEBAOCYYANHON ABONYHOI R&S®FPL1-K70P 1323.1631.02
nocnesoBaTeNbHoOCTH

NporpammHoe oGecneyeHune

AnnapatHblil Koy MLEH3N R&S®FSPC 1310.0002.03
bazosoe M0 BEKTOPHOTO aHanMaa curHanos R&S®VSE 1320.7500.06
BekTOpHbIit aHanua curHanos R&S®VSE-K70 1320.7522.06
N3mepenue curHanos EUTRA/LTE NB-loT R&S®VSE-K106 1320.7900.06
PekomeHayeMble ONONHEHNS

XKecTkas 3almTHas Kpbilka R&S®FPL1-Z1 1323.1960.02
Msirkasi cymka Anst TPaHCNOPTMPOBKM 11 paboTbl BHE NOMELLEHUS R&S®FPL1-22 1323.1977.02
Mneyesoii pemetb H-tuna (Tpebyetcss R&S®FPL1-Z2) R&S®FPL1-Z3 1323.1683.02
3anacHoil INTWIA-MOHHBI akkyMynsTop R&S®FPL1-Z4 1323.1677.02
AHTONNKOBAS 3alLUTHAS NAeHKa Ans paboTbl BHE NOMELLEHWS R&S®FPL1-Z5 1323.1690.02
3apsiaHoe YCTPONCTBO ANS UTUI-MOHHOTO akKyMyNATopa (49 3apsifiku 3anacHsix 6aTapei) R&S®FSV-B34 1321.3950.02
KomnnekT ans moHTaxa B 19-410/AMOBYIO CTOIKY R&S®FPL1-Z6 1323.1954.02
HayLuHukn 0708.9010.00
Moaynb CBEPXLWMPOKONONOCHOM aHTeHHbI (0T 30 MI'u, oo 6 M) R&S®HE400UWB 4104.6900.02
MepexoaHuku, 50/75 Om

[-06pasHblii, COrnacoBaHne ¢ 060ux KOHL0B R&S®RAM 0358.5414.02
[Jo6aBoyHblit peanctop, 25 OM, cornacoBaHne ¢ 0AHOTO KOHLA R&S®RAZ 0358.5714.02

(yuuTbiBaeTcs B GyHkumn npubopa RF INPUT 75 Q)
ATTeHI0aTOPbI BLICOKOW MOLLHOCTM

Arrenioarop, 100 Br, 3/6/10/20/30 a6, 1 Ty R&S®RBU100 1073.8495.xx

(xx =103/06/10/20/30)
Arrenioarop, 50 Br, 3/6/10/20/30 ab, 2 Iy, R&S®RBU50 1073.8695.xx

(xx =103/06/10/20/30)
Arrenioarop, 50 Bt, 20 ab, 6 Iy, R&S®RDL50 1035.1700.52
Pasbembl u kabenn
Anantep N-Tuna ans noaknioyeHuns npobHuko R&SPRT-Zxx R&S®RT-ZA9 1417.0909.02
Kabenb wuHbl IEC/IEEE, gavHa: 1 m R&S®PCK 0292.2013.10
Kab6enb wuHbl [EC/IEEE, navHa: 2 M R&S®PCK 0292.2013.20
Bnokupatop noCcToSIHHOrO TOKa
Bnokupartop noctosHHoro Toka, ot 10 k' o 18 M (N-Tvna) R&S®FSE-74 1084.7443.02

Rohde & Schwarz R&S®FPL1000 Axanusatop cnexrpa i curvanos 16



ba3oBblil 610K

Bce ocTasnbHble anemeHTbl"

Onuuu

PaclmperHas rapaHTusi, OauH rof

PaclumpeHHas rapanTus, aga roga

PaclumpeHrHas rapaHTus, Bknoyas kannbposky, O4NH rof,

PaclumpeHHas rapaHTus, Bkitoyas kannbposky, Ba roa

PaclmpeHrHas rapanTus ¢ ceptTuduLmMpoBaHHbIMU yenyramu kanmbpoBKI, Ha OfMH Tof,

PactumpeHHas rapaTus ¢ cepTudMLMPOBaHHBIMU YCAyraMu KannbpoBKy, Ha Ba rofa

R&SCWE1
R&S®WE2
R&S®CW1
R&S®CW2
R&S®AW1
R&S®AW2

3 roga
1ron

O6patutech B MECTHbIN 0GUC NPoax drpMbl
Rohde & Schwarz.

" [Insi yCTAHOBAEHHBIX ONLMIT NPUMEHAETCS 0CTalOWasCs rapaHTis 6a3oBoro 610ka, ecv OHa NpesbilaeT 1 rof. VcknioyeHne: Bce akkyMynatopHble 6atapen MMetT rapanTuio 1 roa.

CnoBecHbli1 3Hak Bluetooth® u norotunel npuxagnexar Bluetooth SIG, Inc. n ucnonbayiotcs komnanueit Rohde & Schwarz Ha 0CHOBaHUM ANLLEH3MU.

CDMA2000° sBnsieTcs 3aperncTpupoBanHbIM TOBapHLIM 3Hakom opraHn3alnm Telecommunications Industry Association (TIA-USA).
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Rohde & Schwarz

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

1 110 BCEMY MDY BO/CTBE 3N1EKTPOHHOr0 060PYA0BaHNS, NPeNaraeT MHHOBALIMOHHbIE

B peLLeHns B CNeayloLLyx 00nacTsx: KOHTPOMb U M3MEPEHYS, Tene- u

1 UHAUBMAYaNbHO U rmoko

- O e e pafvoBeLLaHNe, 3alMLLIEHHAs CBS3b, KUOEPOE30NACHOCTb, MOHUTOPHHT U
1 Ha NUTENbHYI0 NepenexTvay TecTupoBarue ceteit cea3n. OcHoBaHHas 6onee 80 neT Ha3aj, aTa He3a-

BMCUMAsH KOMNaHWs, WwTab-kBapTpa KOTOPOIt pacnonoxeHa B r. MioHxeHe
(Fepmanms), UMEET LUIMPOKYI0 TOProOBO-CEPBUCHYIO CETb 1 NPeacTaBieHa
ROHDE & SCHWARZ B POCCUU Gonee yem B 70 cTpaHax.

r. Mockea

117335, HaxumoBckuii npocnek, 58
Ten.: +7 (495) 981 35 60

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

www.rohde-schwarz.com/ru

r. Camkr-TleTep6ypr PecypcocGeperatoiye MeTofibl IPOEKTUPOBaHNUS

197101, yn. Iuserckas, 4. 1, odwcs 606 1 604 1 9Konornyeckast 6e30MacHOCTb M 3KONOrMYECKMil cnep,
Ten.: +7 (812) 448 65 08 1 OHeproadGEKTUBHOCTb 1 HU3KMIA YPOBEHD BbIGPOCOB
e-mail: sales.petersburg@rohde-schwarz.com .
1 ﬂ,OJ‘IFMM CpoK Cﬂy)KﬁbI 1N ONTUMU3NPOBAHHbIE MPOU3BOACTBEHHbIE
r. HoBocubupek pacxofbl
630132, yn. Kpactospckas, . 35, oduc 1603
Ten.: +7 (383) 23039 91 CepTuduumMpoBaxHas cuctema
e-mail: sales.novosibirsk@rohde-schwarz.com Mfgﬁawgao*a"(;cm

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




