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KPATKOE ONMMUCAHUE

Anannszatop ¢a3osbix LymoB 1 Tectep N'YH R&S®FSWP 0TanyaeTcst 04eHb BbICOKOIA YyBCTBUTENBHOCTbIO
Onarogaps BHYTPEHHUM UCTOYHIKAM CO CBEPXHNU3KMM YPOBHEM LyMa 1 KPOCC-KOPPENSLMOHHOM 00paboTke.
B pesynbrare u3mepeHmne faxe Takix BbICOKOCTAOUNbHbIX MCTOYHIKOB, KOTOPbIE UCMOMb3YIOTCS B
PAANONOKALMOHHBIX CUCTEMAX, 3aHUMAET CYUTAHHbIE CEKyH/bl. [JONOAHUTENbHbIE ONLAK, HANPUMEP, ONLS
NMNYNBCHBIX N3MEPEHUI, N3MEPEHUS 0CTATOYHOMO $Ha30BOro LWyMa (B TOM YUCE B UMMYIbCHOM PexuMe) n

BCTPOEHHbIE CI)YHKLI,I/II/I aHann3atopa CnekTpa U CUrHasoB BbICLLIErO Kacca AenaroT 3107 npl/|60p YHUKaJIbHbIM
N3MEPUTESIbHbIM PELLEHNEM.
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Anannaatop ¢asosoro wyma v Tectep I'YH R&S®FSWP npeacTasnset
€000V ONTUMaNbHOE KOHTPOIbHO-U3MEPUTENBHOE PELLEHIE ANS Pafn-
0N10KALMOHHbIX MPUMEHEHNIA, @ Takxe Ans pa3paboTkn 1 NPOM3BOACTBA
CMHTE3aTOPOB YaCTOT, TEPMOCTATUPOBAHHBIX KBAPLEBLIX FEHEPATOPOB
(OCXO0), reHepatopos ¢ auanekTpuyeckum pesoHatopom (DRO) v rexe-
paTopoB, ynpasnsembix HanpskeHnem (FYH). Mpubop nerko Hactpam-
BaeTCs oA Tpe60BaHIsS KOHKPETHOTO NPUAOXEHNS. BCTPOEHHbIA Mano-
LyMSILWIA TeTepoauH npubopa 6e3 kaknx-nmbo AONOAHUTENbHBIX ONLNIA
NO3BONSIET N3MEPATL NAPAMETPbI BONbLIMHCTBA UMEIOLLUXCS HA PbIHKE
CMHTE3aTOPOB 1 FEHEPaTopOB YacToT.

[ins 3aaay ¢ BbICOYANLMMN TPEOOBAHUAMM K Y4yBCTBUTELHOCTU 11 TOYHO-
cTn aHanuaatop R&S®FSWP MOXET ObiTb OCHALLEH BTOPbIM MPUEMHbIM
TPAKTOM, NO3BOASIOLLMM MPOBOAUTL KPOCC-KOPPENALMOHHYI0 06paboTky

1 YBENNYMBATH HYBCTBUTENLHOCTb 10 25 Ab (B 3aBMCUMOCTY OT Yncna Kop-
pensuuit). MpeBoCXofHbIE BCTPOEHHbIE MCTOYHIKM aHanmaaropa 1 noytv
NOMHOCTLIO LMGPOBas apxMTeKTypa AenatoT ero 6onee BbICTPbIM NpUBO-
POM, YEM TECTOBbIE CUCTEMBI, KOTOPbIE BBINOAHSIIOT OLMGPOBKY CUrHANA
nocne GasoBoro AETEKTOPa.

Anannsatop R&S®FSWP obecneunBaeT uamepeHne GasoBoro Liyma
MMNYNbCHBIX MCTOYHUKOB M OCTATOYHOrO ha30oBOro LWyMa OTAESbHbIX
(Takxe MMNYNbCHbIX) KOMMOHEHTOB OIHAM HaXaTeM KHOMKW. Mpn 3ToM
NOAJEPXNBAETCS BO3MOXHOCTb UCMOMb30BAHNS Kak BHYTPEHHErO, Tak 1
BHELLIHEro MCTOYHMKA, €CK, HANPUMEP, Y NONb30BATENS UMEETCS COD-
CTBEHHbI BbICOKOKAYECTBEHHbI reHepatop. PaHee Takme BO3MOXHOCTH
bl AOCTYMHbI TONBKO B CAOXHBIX OPOrOCTOSLNX CUCTEMAX C UCTONb30-
BaHWEM BHELLIHUX UCTOYHUKOB CUrHana, Aenuteneil u Gpasospallareneii.

Mpn6op R&S®FSWP He Tonbko n3MepsieT hasoBbiii LWyM, HO 1 06nagaeT
BCEMU DYHKLIMOHANbHBIMW BO3MOXHOCTAMI aHanU3aTopa CnekTpa u cur-
HanoB. AHann3aTop cnekTpa NOMOraeT ONpPeaensiTb, HanpUMEP, Haauyue
Tpebyemoro curHana.

Anannsarop R&S®FSWP npeacrtasnser cob0oi KOMMNAEKCHOE peLleHue,
NO3TOMY NOABL30BATENN MOTYT IErKO NEPEKIONATLCA MEXAY Pa3NNYHbIMU
KaHanamu n3mepeHnit. He coctaBut Hukakux npobnem BbICTPO B3MNSHYTb
Ha CMEKTP CUrHana, a 3atem nepeiTn K u3MepeHnto Gasosoro Wwyma.

KniouyeBbie akTbl
» [lnanasoH yactor ot 1 My oo 8/26,5/50 M,
00 500 [TL ¢ BHELWHUMN CMECUTENSMIN FapMOHNK
» BbiCOKas YyBCTBUTENBHOCTb NPU M3MEPEHIsX Ha30BOro LyMa 3a
CYET NPUMEHEHUS KPOCC-KOPPENSLMOHHOTO METOLA 11 BHYTPEHHNX
OMOPHBIX CTOYHNKOB CO CBEPXHW3KIM YPOBHEM LLyMa
— Tun. =172 gbH (1 Tu) npu Hecyweii yactote 1 MM u
otctporike 10 kI
— Twun. -158 nbH (1 Tu) npu Hecyuen yactote 10 Mo n
otctpoiike 10 kI
» OfJHOBPEMEHHOE M3MEPEHNE NapaMETPOB aMMINTYAHOMO 1
$a30B0ro wyma
» U3mepenne $hasoBoro Lyma MMMyNbCHbIX MCTOYHUKOB OfIHUM
Haxatnem KHOMKu
» BHYTPEHHWI NCTOYHMK NS N3MEPEHNS OCTATOYHOrO Ga30BOro
LUyMa, B TOM YICAIE B UMMYAbCHOM PEXUME
» AHanu3atop cnekTpa, CUrHaioB 1 $Ga3oBoro LWyma B OAHOM
yCTpoiicTee
— BbICOKOKNACCHBI aHANM3aTop CNEKTPa U CUrHanoB,
avanasoH yactot o1 10 Iy po 8/26,5/50 M
— Lunpoknin puHaMnyecknin AManasoH 3a CYET HU3KOTO CPeHero
YPOBHsI COOCTBEHHBIX LymMoB (DANL) —156 gbmBT (1 ') (6e3
LIYMOMOAABNEHNS) M BLICOKOTO TMAMYHOMO 3HAYEHNS TOYKM
TOI 25 npbmBt
— LLnpwnHa nonockl aHanuaa curHanos 320 My
— 0O6wias NorpeLIHOCTb N3MEepPeHUs:
<0,28b6 003,61y, <0,306m08T0TL
— YnpaBneHue ¢ NOMOLLbIO CEHCOPHOTO 3KpaHa
— bonbuioit 12,1-a10/AMOBbI AMCNAER s OAHOBPEMEHHOTO
NPOCMOTPA HECKOJbKMX N3MEPUTENbHBIX OKOH
— MHOXECTBO M3MEPUTENbHBIX 3834 MOXET BbINOMHSATLCA 1
oTo6paxarbCcs napannenbHo
» Bbicokas CkOpOCTb M3MEPEHNI
» Manowymsie BHyTPEHHNE NCTOYHNKM NOCTOSHHOTO TOKa /IS
onpeaenexus xapakrepuctuk MYH
» ABTOMATMYECKOE OnpeaeneHne xapaktepuctuk MYH
» AHanu3 ckaykos (MepexoaoB) 4acToThl WNMPUHON A0 8 T,
» W3mepenne ancnepcun Annana
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NMPEMMYLLECTBA U KNTKOYEBBIE @YHKLIUU

Bbicokas CKOpPOCTb M3MEPEHMIA

» neaneH ans npou3BOACTBEHHOrO NPUMEHEHNS
» YckopeHHas pa3pabotka

> CTpaHuLa 6

N3mepeHune ¢a30BOro m amnaUTYAHOrO LWyMa C BbICOKOM

YYBCTBUTEJIbHOCTbIO

» CBepxHM3KMit Ha30Bbli LLYM BHYTPEHHUX MCTOYHMKOB

» Kpocc-koppensunonHas 06paboTka ans NoBbILLEHNS
YyBCTBUTENBHOCTY K (ha30BOMY LLyMY

» M3mepeHne aMnanTy[HOrO LWymMa C BOee BbICOKOA TOYHOCTbIO, YEM
NPV MCNONb30BAHUN ANOAHBIX IETEKTOPOB

» OueHKa NOBbILLEHNS YYBCTBUTENBHOCTM B 3aBUCUMOCTM OT KONNYECTBA
KPOCC-KOpPensuumin

» OTCTpOIiKa 4aCTOThl 10 MaKCUMaNbHON BXOAHON YaCTOTh

» V3mepenne gucnepcun Annaxa

» CTpaHuua 7

U3mepeHune ¢a3oBoro lwyma UMMyabCHbIX MCTOYHUKOB
OZHUM HaXaTuem KHOMKK

» [lpocTas n3mepuTeNbHas yCTaHoBKa

» Bbicokas YyBCTBUTENLHOCTb HECMOTPS Ha AECEHCMBMN3ALMIO

» ABTOMATW4YECKOE M3MEPEHUE NApPaMETPOB UMMYLCOB

» cTpannua 10

BHYTPEHHWIT NCTOYHMK )1 MU3MEPEHMNSI 0CTAaTOYHOIO
$a3oBoro wyma, B TOM YUCNE B UMMYJIbCHOM PEXUME

» [1pocToe u BLICTPOE 3MeEpPEHUe

» [10BbILLIEHNE YYBCTBUTENBHOCTY 32 CHET KPOCC-KOPPEnsLmn

» OCTaTo4HbI (a30BbIi LYM B UMMYNbCHOM PEXUME

» [lONONHUTENbHbIE BXOAbI AN BHELLHErO UCTOYHMKA

» 13mepeHue cTabunbHOCTY aMnanTyAbl M dasbl UMNYbCHBIX CUMHANOB
» CTpaHuua 12

FSWP

PHASE NOISE ANALYZER

MultiView

Signal Frequency 99

W
Signal Level XCORR Factor

Meas Time

Att
1 Noise Spectrum

POWER

AR N

Frequer

Weighting

7
esc || 3G ENTEE
L y ) =

e e “POWER SENSOR _PROBE ____V TURE VAUX

N ————

T acccce 111 © ¢(® (0@




AHanusaTop cnekTpa, CUrHanoB 1 GpasoBbIX LYMOB A0 N3mepeHne nepexoaos win CKaykoB

50 T, B 04HOM YCTPOIICTBE 4acTOTbl (aHAIM3 NEPEXOAHbIX NPOLLECCOB)
» [lpocTas 1 onTumanbHas no 3atparam N3MepuTENbHas YCTaHOBKA » [lonoca nponyckanus ao 8 My, ans aHannsa 4acToThbl
» BbirogHoe Bnoxexue 1 dasbl

» BbICOKOKNACCHbIA aHANU3aTOP CNEKTPa 1 CUrHAN0B 3anyck no faesnaumm hasbl UK 4acToTbl

>

ABTOMaTIYECKOE U3MEPEHIE BDEMEHU YCTAHOBNEHNS

>
cTpaHnua 14 » Ananu3 nuHenHoctn JIYM-curHanos
>
» cTpaHuua 18

Manowymsiime BHYTPEHHNE UCTOYHUKIN NOCTOSIHHOIO
TOKa pns onpeaeneHus xapakrepuctuk NYH

» [lonHoe onpepenenne xapaktepuctuk MYH

» /13MepeHie BbICLUIMX FapMOHUK

» 3aBMCMMOCTb Ga30BOr0 LyMa OT YNPaBASOLLEr0 HAMPSXeHUs

» cTpaHnua 16

Phase Noise Input Post SS Separation Config File: Default

IDT 100MHz Clock SSC_OFF SSC_ON Trace3_dBc_Data_Ny~ @01/30/18 17:23:00

RMS Phase Jitters

dBc/Hz

Sequence

- Linit(fs)
PCIe2-CC-SSCG-LBW

" PCle2-CCSSCG.Ho 2o $160.08 H::gg}

. €2-IR-55C6 X .

. PCIe-IR-95Cs 1363.24  2000.00 [PASS]

1363.24 1000.00 [FAIL]

o P ey 116.60 1000.00 (P
0 10 e 0* o T PCIed4-CC-SSCG ] [PASS]
T e o N , 16.60 500.00 [P
f (MHz) f(M:Iz) o PCIe3/4-1R-S5C6 516.97 760.00 {Pﬁgﬁ}

PCle2 Comm
on Reference Clock PCle2 Separate Reference Clock

Cie2-CC55CG LW 00
Cle2-CC-SSCG-HBW — PCle2-IR-SSCG
200
1000
a0
@
@
w
B
s T - o
1T
f (MHz) o 10 10 ot 4o
f (MHz)
PCle3/4 Co
Mmon Reference CJy
lock
Cle3CC 5500 PCle3/4 Separate Referen,
ce Clock
w
)
&
20
0
o
10 ot b - ]
f (MHz) o T e

10t o Y
£ (MHz) e
ation App Version: v1,o

Output File: RP)$ipT Hz C| T pagel.p
: DT 100MHz Clock
SS
C_OFF SSC_on race3_dBc_Data Nyquists01-30.
-_Data | -30-2018-17h23mg
0s, 1.pn,
| -Png
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BbICOKAY CKOPOCTb U3MEPEHUM

WpeaneH ans npou3BOACTBEHHOrO NPUMEHEHUS

CoyeTaHue BbICTPOAENCTBYIOLLENO NPOLIECCOPA 1 CMELNaNM3POBaH-
Heix MJINC 8 aHann3aTope dasosoro wyma R&S®FSWP obecneunBaet
MrHOBEHHYI0 00paboTKy faHHbIX. Bpems namepeHus onpeaensieTcs uc-
KNIOYNTENBHO (U3MYECKIM BPEMEHEM, HEOBXOAUMbIM Ha PErncTpaLmo
[aHHbIX. JeMOaynaLMs CUrHAN0B 1 KOPPENALIAS PaSANYHbIX U3MEPUTENb-
HbIX NOCNEA0BATENLHOCTEN HE OTHUMAIOT AOMONHUTENBHOTO BPEMEHH.
MpYMeHeHNE BbICOKOKAYECTBEHHBIX BHYTDEHHUX MUCTOYHUKOB CHUXAET KO-
NMYeCTBO TPEOYEMbIX KOPPENsLMiA Ans n3Meperus GasoBoro Lwyma, a¢-
GEKTUBHO YMEHbLLAsA BPEMS PETUCTPALMM [JaHHBIX.

BbicTpoaeiicTBIE — KPUTUYECKM BaxXHbIi (akTop, 0C0OEHHO Npu Npume-
HeHuu Ha npou3oacTee. O6nanas bonee yem Ha 10 ob nyylweit yyBCcTBY-
TENbHOCTbIO B CPABHEHUM CO CXOXMUMM CUCTEMAMM, BHYTPEHHUM MCTOY-
Hukam npnbopa R&S®FSWP HyXHO B COTHW pa3 MeHbLLUEE KONNYECTBO
KoppensLmii, 4yToObl U3MEPUTH Takne BbICOKOYYBCTBUTENbHbBIE TEHEPATO-
pbl, kak DRO 1 OCXO. 3710 3HAYMTENbHO 3KOHOMMT BPEMS M YBENMYMBA-
€T NPON3BOAUTENHOCTb, 0COBEHHO NPy paboTe BOAN3N HECYLLEl, koraa
PerncTpaumns faHHbIX SBASETCS ONpeaensiowmm GakTopoM ans BPEMEHM
N3MePEHNs.

R&S®FSWP: Bupg c3aau

SYSTEM DRIVE
DO NOT REMOVE DURING OPERATION

7
LOW PHASE NOISE § ——

REFIN +7 10 +13 dBm @
cHt cHz DIGITAL BASEBAND

o

YckopeHHasi pa3paboTka

CokpalLeHue BpeMeHY U3MepeHIst Takxe YCKOPSIET MPOLLECC pa3paboTku
nanenuit. AHanusatopy R&S®FSWP 0CTaTO4HO BCErO NLib HECKOMbKMX
MWHYT, 4T06bI 0TOBPA3UTL KPKBYIO GA30BOrO LLyMa FreHepaTopOB BhICLIETO
Knacca — M3MepeHie, KOTOPOE B MPOLLIOM 3aHMMANO HECKOMbKO YacoB.

Paspabotka 1 OnTMMU3aLMs UCTOYHUKOB CUTHANOB CTAHOBUTCS CyLLE-
CTBEHHO NPOLLE W ObICTPEE, BEfb AR TOr0, YTOObI U3MEPUTL BANSHUE
CXEMHbIX MOANdUKaLMiA (Hanpumep, 06aBNEHNS HOBbIX KOHAEHCATOPOB
nan peanctopos B Lenb OCXO-reHeparopa), A0CTATOYHO NLLIb HECKOb-
KX MUHYT.

= SYNC
@ TRIGGER @

INPUT OUTPUT D

OUTPUT

REF: ‘TUNE OUT
100MHz(CH2) EXT REF
+6 dBi 5Vio+20V

DIGITIZER




W3MEPEHNE ®A30BOI0 N AMIJIUTYQHOIO
LUIYMA C BbICOKOW YYBCTBUTEJIbHOCTbIO

CBepxHu3kuii $pa30Bbii LLYyM BHYTPEHHUX UCTOYHUKOB

[10 HacTOALLEro MOMEHTA BbICOKOTOYHBIE CUCTEMBI U151 U3MEPEeHUns ha-
30BOrO LWyma TpebOoBaM B kKa4eCTBe ONOPHbIX MCTOYHUKOB JOPOrOCTOS-
Le BHELLHME reHepaTopbl CUrHanoB. KayecTso Takux reHepatopos unm
BHELLHWX NCTOYHIKOB ObINO OrPAHNYEHO YYBCTBUTENBHOCTBIO M3MEPEHMNIA
dasoBoro wyma. AHanuaatopy R&S®FSWP He HyXHbl BHELIHME OMOp-

Hble UCTOYHWKM. Er0 BHYTPEHHME reTepOaMHHbIE UCTOYHIKN MPEBOCXOAAT
NpakTM4ecku NGO reHepaTop, UMEIOLLMIACS Ha PbIHKE, ECAU PeYb AET
00 n3mepeHnn GpasoBoro Lwyma. B npuBeaeHHoi Hixe Tabnnue nokasaHbl
TUNUYHBIE XapPaKTEPUCTUKM BHYTPEHHErO UCTOYHMKA Ha YacToTe 1 T, Mpu
HEOOX0AMMOCTW ONOAHNUTENBHOIO YAYYLIEHUS YYBCTBUTENBHOCTI MOXET
NPUMEHATHLCS KPOCC-KOPPENSUMOHHas 06paboTka, NOBbILLAIOLLAS HYyBCTBU-
TENbHOCTb Ha 25 fb.

TunuyHble 3HaYeHUs Ha30BOro Lyma BHYTPEHHEro reTepoauHa

Kpocc-koppensunonHas 06paboTka Ang NoBbilLEHUS
YYBCTBUTEJILHOCTU K (ha30BOMY LLYMY

[Ins N3MepeHns MCTOYHNKOB CUTHANA, XapakTEPU3YIOLMXCS CBEPXHUKIM
YpoBHEM (a30Boro yma, aHanu3atop R&S®FSWP moxeT ObiTh OCHaLLIgH
BTOPbIM reTepoanHom (onuus R&S®FSWP-B60 nnn R&S®FSWP-B61),
KOTOPbII NO3BONSIET OCYLLECTBUTb KPOCC-KOPPENILUMOHHYI0 00paboTky.
Bnaropaps 3TOMy YyBCTBUTENBHOCTb MOXET ObiTb NOBbILLIEHA MAKCUMYM
Ha 25 1B, B 3aBUCUMOCTI OT KOJIMYECTBA UCTONBb3YEMbIX KOPPENALMIA.
Oxunpaemoe ynyylieHne OnNuCbiBAETCs BbIPAXEHNEM:

AL=5-log(n)

AL — ynyyweHue 4yBCTBUTEALHOCTY K Ga30BOMY LYMY 3@ CYET KpoCC-Koppensiumn (B Ab)
N — KONNYEeCTBO KOPPENsLmii/yCpeaHerni

YBenuyeHue konuyecTea koppensumii B 10 pa3 noHuxaeT Gpasosblil Lym
npubopa R&S®FSWP Ha 5 nb. bnaropaps ManowymsiLyumM BHYTPEH-

HWM WCTOYHIKAM aHaNM3aTopa [/is U3MEPEHUs BbICOKOA0OPOTHOTO re-
HepaTopa 3a4acTyio JOCTaTOYHO BCETO NNLLb HECKONbKNX KOPPENALMA.
Monb3oBatenn GbICTPEE NONYYAIOT HAAEXHbIE Pe3yNbTaThl, COKpaLLlas Bpe-
M$ Ha pa3paboTKy 1 NPON3BOACTBO U3LENMIA.

I TS KT I 100 7y 10y

1My -60 abH -88 nbH -116 nbH -141 pBH -153 nbH -159 nBH -163 nbH -176 pbH
®a30Bblit LLIYyM BHYTPEHHEro retrepoanHa Ha pa3jinyHbiX 4YacToTax
-20
—40
w10 Ty,
=z _ —_— 1Ty
= 60 \ 100 My
5 \ — 10 Ml
= -80 -
5 N \
2 -100 \ N
S
g \ \
o N \\
~140 \\ \
-160 \\ \\
-180 [ |

T T
1 10 100 1000 10000

100 000

1
1000 000 10 000 000

OtcTpoiika yacToThl, [ ———m
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WN3mepeHne aMnantygHoro wyma ¢ 6onee BbICOKOIA
TOYHOCTbIO, YeM NpPU UCNOJIb30BAHUMN AUOAHbBIX
JeTeKTopoB

Anannzatop R&S®FSWP namepset kak Gpasosblid, Tak 1 aMnaUTyaHbIA
LWyMbl. Pe3ynbTatsl 0601X N3MepEHUii MOTYT OIHOBPEMEHHO 0TOBPa-
XaTbCs HA O[HOW AmarpaMme Uau B OTAENbHbIX OKHAX. BbICOKOTOYHbIE
ncTounmkm npubopa R&S®FSWP B coueTaHnm ¢ KpOCC-KOPPENALMOHHO
006paboTKO NO3BOASIOT NOANYYUTL BONEE BLICOKYK) TOYHOCTb, YEM MPK
M3MEPEHNSIX C NOMOLLBIO AMOAHbIX AETeKTOpoB, obecneunsas a0 20 ob
NYYLLYIO YYBCTBUTENBHOCTb.

Multiview 22 Phase Noise *

Signal Frequency 100.0000 RBW
Signal Level XCORR Factor
Att Meas Time
1 Phase Noise ol dB 3 Phase Noise
Spot
10.000 Hz
100.000 Hz
1.000 kHz
10,000 kHz
100.000 kHz
1.000 MHz

se [T1]

-98.79 dBc/Hz|
-136.86 dBc/Hz,
-163.62 dBc/Hz,
-175.41 dBc/Hz
-179.60 dBc/Hz,
-175.96 dBc/Hz

10.0 Hz Frequency Offset
2 Residual Calculations
Wnd " Range 'Trace Start Offset
1

10,000 Hz

Stop Offset Weighting

Int Noise
1,00 -

Traces Trace f Data Export Copy Trace Trace Math Trace Label

o

Mode Result State Value

Trace 1 |[|Clear Write ~

Clear Write -~

Trace 2

Trace 3 [Blank

Phase+AM Noise

Blank

Trace 4

Blank

Trace 6 [@Blank

State Threshold | State Offset

OueHka NOBbLILLEHNS YyBCTBMTENbHOCTM B 3aBUCUMOCTHU
0T KONNYECTBA KPOCC-KOPpenauuia

3a4acTyio NoNb30BATENM HE 3HAKOT, CKOMbKO NOTPEDYETCS KOPPENsLmii
JJ1S1 UIBMEPEHIS MCTOYHNKA CurHana. [ns onpeeneqns HeobXxoanMoro
KONMYECTBA KOPPENSUMiA Ha aucnnee (Mo N3MepeHHoN KPUBOIA) 0TO-
Opaxaetcs cepas 061acTb, NOKA3bIBAIOLAN AOCTUXMMbIA YDOBEHb YyB-
CTBUTENLHOCTY ANS OTAEBHOTO M3MEPEHst NpU BbIGPAHHOM KOMYECTBE
koppensaumit. NMpoLecc KoppensLmm MoXeT ObiTb OCTAHOBNEH NPUBOPOM
ABTOMATUYECKN, €CAN YBENMYEHNE YACAA KOPPENSLUNIA HE NPUBOANT K
YNYHLLIEHMIO YYBCTBUTENBHOCTY.

Ananuzarop R&S®FSWP cnocobeH
0[IHOBPEMEHHO M3MePSTb (asoBblii
11 aMAAMTYAHBIA WyMbl. PesynsTarbl

-119.59 dBc/Hz

100.000 Hz -140.37 dBc/Hz,
1.000 kHz -157.02 dBc/Hz
10.000 kHz -171.81 dBc/Hz
100.000 kHz -179.66 dBc/Hz.
1.000 MHz -175.82 dBc/Hz

13MEePEeHNii MOryT 0T0Bpaxatbesi B
OT/IENbHBIX OKHAX W COBMECTHO B
0[IHOM OKHe (Cepasi 001aCTb: yNyuLLIEH-
Hasi koppensuus npubopa R&S®FSWP,
3eneHast KpuBas: aMminTyaHbIN LWyM,

xentas kpusas: Gasosblii LyM. ).

15.05.2015
10:56:24

B MeHI0 HacTpOeK Kp1BOil NMOb30BATENN
MOTYT Ha3Ha4aTb KPUBbIE [N N3MEDPEHUIA
$a30BOro 1/wa amnanTyaHOTO WyMa.
OHM TaKxe MOTyT HaCTPOUTb PEXUMBI
giaie Diasy yAaneHus napasnuTHbIX CUTHaNOB, Craxm-
BaHWE KPUBbIX U1 OTOOPAXEHNE KPUBbIX

B peXnme nocnecBeveHmns .



Monb3oBatenu MoryT 6e3 Tpyaa HaCTPOUTb NPUBOP MOJ, CBOM KOHKPETHbIE
TpeboBaHus. Bo MHOMX NpUMEHEHMsX (Hanpumep, Ha NPOM3BOACTBE) Bbl-
COKas YyBCTBUTENBHOCTb He TpebyeTcs. BTOpoil reTepoamnH uam GyHKLmMK
aHann3atopa CMekTpa u CUrHanoB HyXHbl He BCeraa. I GyHKLM MOXHO
nerko ao6asuTb B Cly4ae BO3PACTAHUS M3MEPUTENbHBIX TPE60BaHNIA,
HanpuUMep 19 N3MEPEHMS BLICOKOTOYHBIX KBAPLIEBbIX FEHEPaTOPOB.

OTcTpolika 4acToTbl 4O MAKCUMAaNbHOW BXOLHOM YaCcTOTbl
Anannaarop R&S®FSWP no3gonsieT npoBoauTh n3mepeHis GasoBoro
LWyma C OTCTPOMKON YacTOTbl B Anana3oHe ot 1 mklu. MakcumanbHast
OTCTPOIika OrpaHnyeHa ToNbKo BXOAHOI YacToTon npubopa, obecneynsa-
I0LLIEr0 OIHOBPEMEHHOE 0TODPAXeHe aMnaUTYAHOro 1 Ha30Boro Lyma
BMAOTb A0 oTcTpoek 30 M. HecmoTps Ha Takoil LWMpOKWiA MHTEpBan
4aCTOT, OrpaHNYEHNS AMHAMMYECKOTO AMana3oHa He NPOUCXOMNT,
MOCKOMbKY BO3MOXHOCTI ObICTPON YaCTOTHOI 06paboTKn Npubopa
R&S®FSWP no3BsonisioT Nocnea0BatesibHo NepekpbiTh BECh AnanasoH
N3MepeHus.

N3amepeHue gucnepcum Annasa

Y106bi 0XapakTepn30BaTh CTaBMILHOCTL YaCTOTbl FEHEPATOPOB, YacToTa
N3MEPSETCA BO BPEMEHHOI 061acTh Yepes GUKCUPOBAHHbIE UHTEPBAbI
BPEMEHH, 1 ONPEAENAeTCs OTKIOHEHNE/AMCNepcUs M3MepPeHUs, KoTopas
HOCWT Ha3BaHue aucnepcum Annaqa. BMecTo BbIBOAA B BUAE OTAENLHOMO
3HaueHua, 3T0T napameTp 00bIYHO OTOBPAXAESTCA BO BPEMEHU, YTO 0CO-
GEHHO BAXHO [1/151 XapaKTePUCTUKN BbICOKOCTAOUIbHBIX UCTOYHIKOB, TAKMX
KaK MCTOYHIKM, UCTIONb3YEMbIE B CMYTHUKOBbIX HABMrALIMOHHbIX CUCTEMAX.

[lonroBpemMeHHast CTabuabHOCTb YacTOTbl B TEYEHNE HECKOMbKMX ThICAY
CEKYH[, TaKKe MOXET BblTb paccyuTaHa no GasoBoMy Liymy BOAU3N OT
Hecyuweit. AHanuaatop R&S®FSWP otobpaxaet aucnepcuio Annata ¢
BPEMEHEM [10 1 MIH CekyHA (MuHUManbHas otetpoiika: 1 mklu). B otam-
4ne OT NpeablayLero METOAA, JaHHbIA METOA NO3BOASET NErKO NOAABNSTh
HexenatenbHble No604HbIE 3QMEKTLI, KOTOPbIE NPOSBASIOTCS B BUAE
napasuTHbIX M3Ny4eHNi B cniekTpe GpasoBoro wyma. Mpu 3ToM MOryT ObiTb
NErko NoAaBNeHbl axe KPaTkoBPEMEHHbBIE MOMEXH, BbI3BaHHbIE (a30BbIM
LYMOM BHYTPEHHMX UCTOYHMKOB Npubopa.

Ananuaatop R&S®FSWP BbluncaseT Bapuaumio Annasa no pesynbratam 13mepenns GasoBoro Liyma (BepxHee OKHO).

Hanpumep, auanason cMetennii ot 100 My go 30 MIL, Bo BpemeHHoit 06nacTin cooTBeTCTBYeT HTepBany ot 33 He 4o 10 ¢.
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W3MEPEHUE ®A30BOI0 LLYMA UMMNYJIbCHbIX
UWCTOYHUKOB OAHUM HAXXATUEM KHOMKH

Mpocrag nameputenbHas ycTaHoBKa

[lo HacTOALLEro BpeMeHI n3mMepeHre Ga3oBoro LymMa UMMYNbCHbIX
MCTOYHMKOB, UCMONb3YEMbIX, HAMPUMEP, B paayuonokaLum, Tpebosano
YPE3BbIYAIHO AOPOMNX U CNOXHBIX N3MEPUTENbHBIX CUCTEM. [N AOCTIXE-
HUSi CTAOMIbHBIX PE3Y/bTATOB M3MEPEHNit TpeGoBanach TouHas HGOPMa-
umst 0 MapameTpax UMMybCa U OFPOMHOE TEPMEHKE.

Mpu ocHateHnn npubopa R&S®FSWP onupnein R&S®FSWP-K4 oH Bbinon-
HSIET 3TV N3MEPEHNS OOHUM HaxaTnemM KHonku. AHanuaatop R&SCFSWP
PErncTpupyeT CUrHan 1 BelMCASIET NAapaMeTPsl UMNYbCa. 3artem CurHan
LEMOLNNPYETCA, U Ha 3KPaH BbIBOASTCS PesynbTatbl n3mepennii Gpa3oso-
r0 M aMNAMTYAHOTO LUYMOB. [Tonyyenue cTabusbHbIX Pe3ynbTaTos NpakTu-
YECKI HE OTHUMAET BPEMEHMN.

Bce pesynbtathl MOTYT ObiTb NOMYYEHbI OAHAM HAXATUEM KHOMKM, MO3BO-
NS5 NONb30BaTeNsIM CHOKYCMPOBATLCS HA OMTUMMU3ALINN CBOUX CXEMHbIX
peLeHnit.

Bbicokasi YyBCTBUTENIbHOCTb HECMOTPS Ha
JleCeHCMoUNuU3aLmio

Kpocc-koppenaunonras 06paboTka u GyHKUMS onpeaeneHns uamepn-
TeNbHOr0 NopTa (CTPOBUPOBAHME) MOXET MCNOb30BATLCS B aHANN3ATOPE
R&S®FSWP anst namepeHust UMNynbCHbIX UCTOYHUKOB, TEM CaMbIM KOM-
NeHCUpys AeCEHCMONMN3aLmo, 06YCNOBAEHHYKO HU3KIM CPEAHUM YPOB-
HEM CHUrHana u3-3a JINTENbHbIX MHTEPBANOB OTCYTCTBMS UMMYAbCOB. B
pesynbtate R&S®FSWP cnocobeH focTurath LWMPOKOT0 AMHAMUYECKOTO
[vanasoHa Aaxe AN U3MepeHnin GasoBoro LyMa UMMYAbCHBIX CUTHANOB.

Mpubop aBTOMaTNHECKN M3MEPSET NapamMeTpbl MMYNbCA; NOb30BaTENb UMEET BO3MOXHOCTb 33/jaTb MapaMeTpbl CTPOOMPOBaHIAS
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ABTOMaTUYECKOE U3MEPEHME NapamMeTPOB UMMNYJILCOB
Tak Xe KaK B Ceunanu3npoBaHHbIX NPUNOXeHUsX Ans U3MEPEHNs napa-
MeTpoB umnynbca (R&S®FSW-K6/R&S®FSWP-K6), npubop R&S®FSWP
¢ onuyen R&S®FSW-K4 aBTomaTnyeckn onpeaensieT Bce napameTpb
(4acTOTy NOBTOPEHMS 1 BANTENBHOCTD), KOTOPbIE BaXHbI MK M3MEPE-
HUsiX Ha30BOro LUyMa MCTOYHUKOB MMMYNLCOB. [10N1b30BATENN MOTYT He
BOJIHOBATLCA MO NOBOLY NPABUILHOI HACTPOIIKN 3TWX NapameTpoB. Tem
He MeHee, Y HIX eCTb BO3MOXHOCTb 3afiaTb CTPOO, HanpuMep, Ans noaa-
BNEHNS NEPEXOHbIX MPOLECCOB. Monb30BaTeny n3basneHsl 0T HE0OX0-
IUMOCTI NPOBELEHNS NOCAEAYIOLMX UCNIPABNEHMIA, CABUMA KPUBOI MM
PYYHOrO OrpaHuyeHUst AOCTYNHOTO AMana3oHa OTCTPOEK.

A3mepeHie MMNYNIbCHOrO CUrHana BO BPEMEHHOI 11 YaCTOTHOI 061aCTaX C NOMOLLbI0 DYHKLMM aHanu3aTopa crekTpa. B BepxHeM NeBOM OKHE Moka3aH YpoBeHb Gas3oBoro Lyma

NMMYNbCHOro UCTOYHMKA BMIOTb 0 OTCTDOVIKVI 4acCToThl, paBHOVI NONOBMHE YaCTOTbl MOBTOPEHNSA MMNY/IbCOB. AMI'U'IVITy,D.HbIVI LyM nokasaH B BEPXHEM NpaBOM OKHE.
onljf‘t::m ::-.‘:ig k'_)
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BHYTPEHHWUW UCTOYHUK ONA USMEPEHUS
OCTATOYHOIO ®A30BOI0 LUYMA, B TOM YUCIJIE
B UMNYJIbCHOM PEXWME

MpocToe n GbICTPOE M3MepeHne

Ananusatop R&S®FSWP MoxeT coiepXaTb BHYTPEHHNI NCTOYHMK CuT-
Hanos (onums R&S®FSWP-B64) ans n3mepeHns 0cTaTo4Horo GbasoBoro
lwyma. 31a onums NO3BOASIET NONL30BATENAM 3a€ACTBOBATb AOMNONHM-
TenbHble BXO/bl /151 BLIMOMHEHMS YKa3aHHbIX M3MEPEHNIA C CMONb30Ba-
HWeM BHELLHUX UCTOYHMKOB, HaNpUMep AN CPaBHEHMS pPe3yNnbTaToB C
TEMU, KOTOpble OblAK NOAYYEHbI HA APYTUX M3MEPUTENbHBIX YCTAHOBKAX.
Yeunutenn, yaBouTenu, LeNUTENN U NpOYMe BYXNOPTOBLIE (YETBIPEXMO-
NOCHBIE) KOMMOHEHTBI ABASIOTCSA UCTOYHMKAMM 0CTATOYHOMO (ha30BOro
Lyma, iaxe ecnm oHn He GopMUPYIOT curHan. Hanpumep, npu paspabot-
K€ BbICOKOTOYHbIX PAAMON0KALMOHHbBIX CUCTEM TPEBYETCS 3HaTb, KaKoii
YpOoBeHb $Ha30Boro LyMa Hapsidy C reTepOAMHOM BHOCST B CUTHabHBbIN
TPaKT 3TW OTAESbHbIE KOMMOHEHTbI. TONbKO TOrAa BO3MOXHO pa3paboTaTb
nepesarynky Co CBEPXHN3KNUM YPOBHEM LUYMa.

Patee anga nsmepenns atux napaMmeTpoB UCMONb30BANNCH CNOXHbIE YCTa-
HOBKM C BHELUHVMM BbICOKOKAYECTBEHHbBIMM UCTOYHNKAMM CUTHANOB, Jie-
nuTensMn n Gpasospatatensmi. Miameperue Obin0 YpesBblyaitio Noasep-
XEHO BAMAHNIO 3NEKTPOMArHUTHbIX NOMeX 1 Bubpaumu. Mpu pabote ¢
npudopom R&S®FSWP nonb3osatenn npocTo NOAKIKOHAIOT BHYTPEHHMIA
NCTOYHWK CUTHANO0B KO BXOLY UCMbITyeMOro ycTporicTaa (MY), a Buixog WY
— KO Bxofy npubopa. Mocne aToro M3MepeHne 0CTaTouHOro GasoBoro
wyma MY BbINONHAETCS HAXATUEM OLIHON KHOMKMU.

TunuyHash ycTaHoBKa 1A M3MEPEHNs 0CTaTONHOro (asoBOro Wyma YCUUTENs 1 0TOGPAXEHNs PE3yNbTUPYIOLLEIT KPUBON
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lMoBbIlleHME YYBCTBUTENBHOCTH 3a CHET
Kpocc-Koppensauun

Kpocc-koppensunoHHas 06paboTka MOXET NPUMEHSTLCS B aHaNM3aTope
R&S®FSWP n ang aToro pexuma namepeHuii. [jpa Tpakta npeobpasosa-
HMS U3MEPEHHOTO CUTHaNA MCMOAL3YKOTCS, YTOObI NOAABUTL OCTATOYHbIN
(ha30Bblii LyM BHYTPEHHMX Npeobpa3oBaTenei YacToTbl. Takoit noaxon,
00eCcneynBaeT 3HaYNTESbHO NYHLLYI0 YYBCTBUTENLHOCTb, YEM NPK 13Me-
peHusix Ha 6ase DAY, 1 no3sonsieT paspabarbiBaTb NepefaTinki ¢ eLle
Oonee HU3KUM YPOBHEM LLyMa, HAMPUMED, C LIEAbIO YNYHLLIEHNS paspeLa-
touten cnocobHocTn PJIC no AanbHOCTH 1 BPEMEHMU.

OcTaTouHbIin Gpa3oBblil LYM B UMMYJIbCHOM peXxume
Mpudop R&S®FSWP, ocHaterHbIi onumeit R&S®FSWP-K4, cnocobeH
N3MEPSTb OCTATOYHBI (A30BbIA LWYM B UMNYTILCHOM PEXUME.

[ns onpeaeneHns XxapakTepucTyiK U ONTUMKU3ALMM KOMMOHEHTOB, NpUMeE-
HaeMbIx B nepepatynke PJIC, Takne KOMMNOHEHTbI AOMKHbI ObiTb UCMbITaHbI
B peasbHbIX YCNOBUSX paboThbl B MMYbCHOM PEXMME. XapakTepnUCTUKA
YCUAUTENEN B UMMYNIbCHOM PEXMME CUIIbHO OTINYAKOTCS OT XapakTepu-
CTWK B PEXUME HenpepbIBHbIX Konebanuii. PaHee Takoe nameperme 6bino
BO3MOXHO TOMbKO B CNOXHbIX M3MEPUTENbHbIX YCTAHOBKAX, @ aHan13aTop
R&S®FSWP BbINOAHAET €ro N0 HaXaTwio OLHOW KHOMKU.

N3mepenmne cTabUNLHOCTY ammanTyabl U (pasbl
UMMYNbCHbIX CUTHANOB

B paavonokaunoHHbIx 3afaqax no 0OHAPYXEHNIO ABUXYLLMXCS 0ObEKTOB
dasa 1 aMmnanTyaa MMNYNbCOB 0MXHbI ObiTb 04EHb CTAOMAbHBIMU. 3TO
eMHCTBEHHbIA CNOCO6 YETKO OTAMYATL MHTEPECYIOLLME 0ObLEKTHI OT He-
XenatesbHbiX 0TpaxeHmit. OCHOBHbIMI UCTOYHMKaMU HECTabUABHOCTH
ABASIOTCA FEHEPATOPbI 1 yeunuTenn curHanos. AHanusarop R&S®FSWP,
OCHaLLeHHbIA onunamm R&S®FSWP-K6 1 R&S®FSWP-K6P, cnocobeH ns-
MepUTb 1 0TOOPA3NTb 3T HECTAOWNBLHOCTU. TPW HANMYUI BHYTPEHHETO
nctoyHnka (R&S®FSWP-B64) npubop MOXET fiaxe BbINOAHATb OCTAaTON-
Hble N3MEPEHNS CTabUAbHOCTM UMMYALCOB HA YCUANTENSX, Kabensx u
OpPYrUX IBYXMOPTOBbIX KOMNOHeHTax. AHannaatop R&S®FSWP nocura-
€T YPOBHS YyBCTBUTENbHOCTH, JOCTUTHYTOTO PaHee TONbKO HECKOMbKUMIA
04eHb JOPOTOCTOSLLMMM 1 CROXHBIMU N3MEPUTESbHBIMI CUCTEMAMM.
TpexmepHblit rpaduk nokasblBaeT cTabunbHOCTb (asbl 1 aMnanTY bl
OTAENbHbIX MMMYALCOB W Pa3NNYHbIX MOCNEA0BATENLHOCTEN MMNYNLCOB
(nakeToB) 1 0becneymnBaer elle 6onee TO4HOe NPeACTaBAEHME.

TpexmepHblit rpaduk cTabunbHOCTU (asbl UMNYAbCOB B PA3NNYHBIX UMMYIbCHBIX NOCAEA0BATENBHOCTAX (NakeTax)
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AHAJIU3ATOP CMEKTPA, CUTHAJIOB U ®A30BbIX
lHYMOB A0 50 My, B OAHOM YCTPOUCTBE

MpocTasa n onTuManbHasa No 3arpaTtaMm n3mMepuTeNnbHas
yCTaHOBKa

BONbLIMHCTBO aHANM3aTOPOB (Hha30BOrO LUyMa PErUCTPUPYIOT LYM Ha
Bbix0fe (Hha3oBOr0 A6TEKTOPA, a 3aTeM NpeoGpasyloT ero B YaCTOTHYIO
o6nactb. Hecylas 13mMepsiemMoro CUrHana CTaHOBUTCS HE BIIHA.
Monb3oBaTenn He MOTYT IOCTOBEPHO OLEHNTb, HA KaKOii YacToTe BeaeTes
N3MepPeHNe: Ha NPaBUAbHOM UIN Ha YACTOTE HEXENaTeNbHOro NapasuT-
HOro curHana. Tak Xe CNOXHO CAENaTb BbIBOM O TOM, YTO SIBASIETCS Npu-
YWHOIA NONYYEHNA HEKOPPEKTHOTO PeayNibTaTa: HeCTaGUNbHOCTL HECYLLEI,
CAMLIKOM ObICTPbIA ee Apeid nam canwwkoM Gonbluas pasHULA MexXay
13MEPAEMbIM CUTHAJIOM U OMOPHBIM UCTOYHUKOM. st OTBETA Ha 3TW
BOMPOCHI, & TAKXE /191 U3y4EHNs YDOBHS FapMOHVIK 11 NapasuTHbIX M3fyye-
HU HEOOXOAMM aHANN3ATOP CMEKTA.

Ananusatop ¢pasosoro wyma R&S®FSWP MOXHO 1erko MOAepHU3MPOBaTh
10 QyHKLMOHANa NOMHOLEHHOTO aHann3aTopa CnekTpa u CUrHanos, fo-
6aBwB B Hero onumio R&S®FSWP-B1. Mpu 3T0M nonb3osatenu noaydaot
BO3MOXHOCTb KOHTPOAMPOBATb CUTHAN B PA3NNYHBIX M3MEPUTENBHBIX MPU-
NOXEHNSX 1 BbICTPO 1 IGDEKTUBHO 3anyckaTb pasnnyHble N3Meperus 6e3
1ICNONb30BaHNS JONONHUTENBHBLIX NEPUPEPUAHBIX YCTPONCTB U YCIOXHS-
fowLyx pabouuii npouecc kabeneit. Takie GYHKLUMOHANbHBIE BO3MOXHOCTY
onpeneneHHo ByayT NoneaHbl U B aBTOMATU3UPOBAHHbIX UCMbITATEbHbIX
CUCTEMAX.
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2 Residual Calculations

BbirogHoe BlOXeHUe

3avacTyio nabopaTopHbIx NPUNOXEHWIT HeAOCTATO4HO, YTOObI ONpaBaaTh
MOKYMKY TONbKO aHanusaropa $a3osoro wyma. Paclumperne GyHkumo-
HaNbHbIX BO3MOXHOCTe R&S®FSWP nyTem yCTaHOBKM BCTPOEHHOIO aHa-
nM3aTopa CnekTpa M CUrHanoB 06ECNeYnT Ype3Bbl4aNHO BbICOKNI KO-
(GUUMEHT ero MCnonb30BaHuUs, NOCKObKY TENEPb OH MOXET NMPUMEHATHCS
JJ1S1 BCEX CMEKTPasbHbIX M3MEPEHMIA, KOTOPbIE BLINONHAKOTCS B Nabopato-
puM HaMHOTO yallle. MpocToit npubopa ByaeT NPaKTUYECKM UCKIOYEH —
HANMLLO HAZLeXHOE BNOXeEHMe Kanutana.

Mpon3BoaUTENN ABTOMATU3MPOBAHHbIX UCMITATENbHBIX CUCTEM TaKXe
9KOHOMSIT MPOCTPAHCTBO M CPEACTBA, T.K. HE HYXHO NOKyNaTh ONONHM-
TeNbHbIii aHaNN3aTop cnekTpa.
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BbICOKOKIACCHbBIN aHanu3aTop CneKTpa u CUrHanos
BCTpOeHHbIA aHann3aTop cnekTpa u curHanoB 6asupyeTcs Ha npuodope

C YHUKaNbHbIMW PANOTEXHNYECKAMM XapaKTEPUCTUKAMI 11 BBICOKOI YyB-
cTBUTENbHOCTbIO R&S®FSW. Huskuit ypoBeHb GasoBoro LiyMa aHanmsa-
TOpPa NO3BOSIET NPOBOANTL BBICOKOTOYHBIA aHANN3 MOAYNSLMN, U3MEPSTH
MOLLHOCTb B COCEJIHEM KaHane C LWMPOKM AMHAMUYECKM AMana30oHOM
1 13MepsTb N0OOYHbIE N3NYYEeHUs Aaxe B HEMOCPEACTBEHHOI BNM30CTH
OT HecyLLen. BHyTpeHHNin npeaycunnTens NOHUXAET CPELHNIA YPOBEHD
cobcTeHHoro Wwyma (DANL) 1o 3HaueHunin Hxe —165 obmBT (1 Tw).
[lononHuTenbHoe nogasnexune wyma no3sonset nosect DANL mo teope-
Tudeckoro npenena —174 pbmBT (1 T'w). Mpw 3TOM N3MepeHue napasur-
HbIX M3Iy4EHNIA BLINONHSAETCS 04eHb BbICTPO, Tak kak npubop R&S®FSWP
BbINONHSET M3MEPEHNS C 6ONee LWMPOKOI NOAOCOI paspeLLeHus B cpas-
HEHUM C MEHEE YYBCTBUTENbHBIMI aHANN3aTOpamm CNekTpa.

Bbicokoe 3HaueHne To4kKM nepeceyeHns Tpetbero nopsaka (TOl), coctas-
natoLiee okono 25 nbMBT, 0becneynBaeT WMPOKUI AMHAMUYECKNA an-
anasoH, N03BONSs N0Mb30BATENSIM M3MEPSTL CNabble BXOAHbIE CUTHabI
B MPUCYTCTBUN BXOAHBIX CUTHANOB C BbICOKOW aMMINTYION U ONPefensiTh
k0aDOULMEHT NOAABNEHNS COCEAHETO KaHana asist LWMPOKOMOAOCHBIX MO-
QYNMPOBaHHbIX CUTHANOB.

Mpu paboTe B kayecTBe aHannsaropa curHanos (onums R&S®FSWP-B1) 8
npnbope R&S®FSWP ncnonbayetcs nonoca aHanuaa o 320 Ml (onups
R&S®FSWP-B320) v npeaocTaBnsieTcst A0CTYN K BHYTPEHHUM OMLUMAM,
paccyuTaHHbIX Ha aHanna 1/Q-naHHbIX. 310 NO3BOASET, HANPUMEP, NPO-
BOAMTb aBTOMATUYECKMIA aHaM3 UMNynbCOB (onums R&S®FSWP-KG).
Ananuaatop R&S®FSWP 3anucbiBaeT fiaHHbIE B LWMPOKOA MONOCE U Bbl-

YMCNSET TakMe NapaMeTpbl UMNYNbCA, Kak ANUTENbHOCTb, BPEMS HapacTa-
HWS AU 4aCcTOTa NOBTOPEHUS OAHUM HaxaTnem KHOMKW. AHann3 CUrHanos
C UMbPOBON MOAYNSLIMEN MOXET BbINONHATHCA C MOMOLLbKO BHYTPEHHEN
(GYHKUMY BEKTOPHOTO aHanu3a curianos (onuus R&S®FSWP-K70). ns
CUTHa0B C aHanoroBoi MoaynsLmeit foctynHa onups R&S®FSWP-K7.
Monb3oBatenu Takxe MOryT 3arpy3utb |/Q-AaHHbIe B KOMMLIOTED W MPOBE-
CTW CBOW COBCTBEHHbII aHanu3.

KnioyeBble 0c0OEHHOCTU
» LLnpoknit AuHaMn4eckui Amanas3oH 3a CYET HU3KOTO YPOBHS LyMa
-156 bmBT (1 'u) (63 noaaBneHns Wwyma u NpeaycuanTens) u
BbICOKOE Tur. 3HayeHune TOI 25 nbmBT
» O06uas norpeLHOCTb M3MepeHUs:
<0,286 003,61y, <0,306m08T0TL,
» ®a3zosblit wym: —140 abH (1 I'u) Ha yactote 11Ty,
(otcTpoitka 100 kIu)
» LLnpnHa nonocskl aHanuaa curHanos 320 MIy
» VI3mepuTenbHble NPUAOXeHNs, [OCTYNHbIE B BUAE ONLMIA
— WmnynbcHble namepenns (R&S®FSWP-K6/K6S/K6P)
— BekTOpHbIi aHanM3 CUrHaNoB, Ais aHanM3a OAMHOUHbIX HECYLLMX
¢ undposoit moaynsumeit (R&S®FSWP-K70)
— AHanM3 OMHOYHBIX HECYLLMX C aHANOrOBON MOAYNSALMEN
(AM, YM, OM) (R&S®FSWP-K7)
— W3mepenne koadduumenta wyma (R&S®FSWP-K30)
— O6HapyxeHue 1 0ToOpaxeHNe HM3KOYPOBHEBBIX NAPA3UTHbIX
curHanos (R&S®FSWP-K50)
— AHanus ckaykoobpasHbix 1 JTYM curHanos
(R&S®FSWP-K60/K60H/K60C)

BekTopHbIii aHann3 CUrHanos, aHann3 UMNYNbCHbIX CUTHANIOB, U3MEPEHNE BbICLUMX rapMOHMK, U3MEPeHns $Ha30Boro Lyma C BbICOKOI YYBCTBUTENLHOCTBIO.

Anannsarop R&S®FSWP BbinonHseT Bce aTn N3MEPEHNA: OH obecneunBaet NPoCTOE NnepekntoyeHne Mexay kadanamu ¢ 0AHOBPEMEHHbLIM OTOﬁpa)KeHI/IeM

pe3yNnbTaToB U3MEPEHMUi.
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MANOWYMALWMWE BHYTPEHHUE NCTOYHUKU
NOCTOAHHOIO TOKA ANngd ONPEAENEHUNA

XAPAKTEPUCTUK T'YH

Ananusatop R&S®FSWP ocHalLeH BHYTPEHHUMM UCTOYHMKAMM NUTAHUS
NOCTOSIHHOIO TOKA CO CBEPXHWU3KUM YPOBHEM LUYMA, KOTOPbIE MCMONb3Y-
10TCS 4/1S1 NUTaHUA 1 ynpasnexus I'YH, n apyriuMm KOMNOHEHTaMK, ynpo-
was n3meperne MNYH-renepatopoB. Takum 06pasoM, COCTaBEHNe anCTa
TEXHUYECKNX AaHHbIX [YH 3HaYNTEbHO YNPOLLAETCS, NOCKONbKY Nprbop
R&S®FSWP namepsiet 3HaueH1s pa3oBoro Lyma npu PasfinyHbix 3Haye-
HWSX YNPABNSIHOLLErO 1 MUTAIOLLEr0 HANPSIXEHWi, Cpasy Xe NpesocTaBnss
noNb30BaTeNIo Pe3ybTarthl, KOTOPbIE 0ObINHO YKa3bIBAKTCS B TEXHUYECKMX
XapaKTepucThKax.

TexHuyeckne xapakTepUCTMKN BHYTPEHHEr0 UCTOYHMKA
MOCTOSIHHOTO TOKa

| Hanpsxenve nuranuns ot 0B 0168

MakcumanbHas Harpyska no Toky 2000 mA
YnpasnsioLiee Hanpsixexme or-10B go +28 B
MakcumanbHas Harpyska no Toky 20 MA

MonHoe onpeneneHune xapakrepuctuk NYH

Mpu6op R&S®FSWP no3sonsaeT U3mepuTb BCe NapameTpbl, XxapakTepnay-
tome MYH, no Haxatno OfHOM KHOMKY:

» 3aBUCUMOCTb YaCTOTbl OT HANPSKEHWS

» 3aBUCUMOCTb KPYTU3HBI NEPECTPOIKM OT HANPSKEHWS

» 3aBMCUMOCTb BbIXOAHOI MOLLHOCTI OT HANPSXKEHNS

» 3aBUCUMOCTb NOTPEONSEMOrO TOKa OT HaNpPSXEHMS

» 3aBMCUMOCTb BbIXOAHOI MOLLHOCT OT YacTOTbl

Monb3oBaTtesio OCTyNeH BLIBOP MeXy N3MEHEHNEM YNPaBASIOLLEro
HaNPSKEHNS UM HANPSKEHIUS! MATAHNS 1 M3MEPEeHEM TOKa Ha BXofle
YNPABNAIOLIETO HAMPSXEHUS UNN HANPSIXEHNS NUTAHMS,

N3mepeHue BbICLUINX rAPMOHMK

Anannaatop R&S®FSWP no3gonsiet uamepsitb 3aBUCUMOCTb YPOBHS MOLL-
HOCTU 'YH He TONbKO Ha OCHOBHOM 4aCTOTE, HO W Ha BbICLUMX rapMOHIKaX
OTHOCWTESIbHO YNPABASIOLIEr0 HAMPSXEHNS.

BbICLUIME rapMOHMKI MOTYT BbI3bIBATL NOMEXW BO BCEV CUCTEME, NOITOMY
3afja4a X NOAABNEHNS ABNSETCA UCKNIOYNTENLHO BaXHOI. Nogasnenne
BbICLUIWX raPMOHUK — 3TO OfiHA W3 Tex xapaktepuctuk M'YH, kotopyto nosb-
30BaTENM OXUAAIOT YBUAETH B TEXHNYECKNX JAHHDIX.

Tunosoe onpenenexue xapaktrepuctuk MYH. OCHOBHbIE XapakTepucTuKiA, Takie kak YacToTa, MOLLHOCTb, YyBCTBUTELHOCTb (KPYTM3HA

nepecTpoiikn) 1 noTpe6aeHue Toka U3MEpPSITCS OTHOCUTENBHO YPABASIOLLETO HANPAXEHNS.

oc | [ ®e | [ RF
config | |on/off| |config
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3aBucuMocTb Gpa3oBoro Wwyma ot ynpaBasioLero
HanpsXxeHus

Bnarogaps BbICOKO! CkopocTy n3mepeHns npudop R&S®FSWP moxet
oTo6paxaTb 3aBUCMMOCTb (A30BOTO LyMa Ha Pa3fMyHbIX YacToTax OT-
CTPOWKM OT YNPaBASIOLLErO HANPSKEHWS, He TPeBys Npu 3TOM 60NbLLOI
NPOLOMXMTENBHOCTM M3MEPEHIs. 3TO NO3BONSIET NONb30BATENO YOe-
JVUTbCS, YTO 3aBMCKUMOCTb Ga3oBoro Wwyma I'YH oT 4acToTbl COOTBETCTBYET
O0XWAAEMON, N OTCNEAUTb NOSIBNEHUE AOMOAHUTENBHOIO LLYMA, Bbi3bl-
BAeMOro NoMexami a1 NapasnTHbIMK KonebaHnaMn, NPy ONPEAENEeHHbIX
3HAYEHMAX YNPABAAIOLLETO HAMPSIXEHMS.

OT06pa»<eH|/|e 32BMCMMOCTW YPOBHS MOLLHOCTM Ha BbICLUIMX rapMOHMKaX B CPABHEHWM C OCHOBHOW YACTOTOM (XENTas MHWS) OTHOCUTENBHO

MuitiView ¥ Phase Noise Phase Noise 2 Spectrum  #
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Signal Level 0
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5 Harmenic Power un d Harrm Smtk - Ha 4th Harm

e R —E—— e S A S S R R R

——— R R R e————
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MultiView 22 Phase Noise Phase Noise 2 % Spectrum
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1 Spot Noise vs Tune PN
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W3MEPEHWE NEPEXOA0B U1K CKAYKOB HYACTOTDI
(AHAJIN3 NEPEXOAHBbIX MPOLIECCOB)

Monoca nponyckaHuga ao 8 I'Mu, ang aHanu3a 4acToThbl U
dasbl

Mpubop R&AS®FSWP obecneunsaeT nonocy nponyckaxus ao 8 IMu ans
aHann3a 4acTOTHbIX U d)aBOBbIX XapakTepucTnk B 3aBUMCUMOCTN OT BPEME-
HW 1 NO3BONIAET I'IO)J,pO@HO N3MEPATb XapakTePUCTUKM UMNYNbCHbIX UCTOY-
HWKOB MUTAHKNSA, CKa4Ki YaCTOTbl CMHTE3aTOpa 4aCToT N JINHENHOE N3MEHE-
HWe 4aCTOThl.

COOTBETCTBYIOT /I YaCTOTHI TpEBYeMbIM? CKOMbKO BPEMEHU 3aHUMAET
nepeknioyeHne? B kakoi MOMEHT YacToTa HaxoaMTCs B LIeNeBOM Anana-
30He ponycka? Moab30BaTeNN MOryT NONYYUTL OTBETLI Ha 3TV BONPOCH
OLHUM HaXaTueM KHOMKM.

MultiView Phase Noise !

RefLevel 0. 3m Center Freq

Mode

B nononteHue K wupokononocHomy aHannay npubop R&S®FSWP noa-
OepxnBaeT QYHKUMIO Y3KONONOCHOrO aHann3aa ¢ WHPKHON NONOCkI 0

40 Mr'u, HanpuMep, AN NOAPOBHOI OLIEHKM NEPEXOHbIX XapakTepUCTMK
®AMY.

®yHKUMM Y3KOMONOCHOIO 1 LMPOKOMONAOCHOTO aHaNn3a BO BPEMEHHOM
061aCTV UMEIOT KNIOYEBOE 3HAYEHWE /IS ONPEAENEHNs 1 ONTUMK3ALIAN
06X pabounx xapakTepUCTIK MCTOYHUKOB CUTHANOB, OCOBEHHO A1
pa3paboTyiKOB CUHTE3ATOPOB YaCcTOT WK CUCTEM C BbICTPOIA NEpPecTpoil-
kol yacToTbl. OTOBpaxeH1e BCEX KPUBLIX B PEXMME NOCAECBEYEHNS MO-
3BOJISET OLEHMBATb PA3BbpOC NapamMeTpPOB W OTCNEXMBATb NOSIBNEHNE
BbIGPOCOB.

Meas: Transient Analysis

TRG:FRQ
1 Frequency
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MepexoHble NPOLECCH B CHHTE3ATOPE YaCcTOT, 0ToGpa-
XaeMble B PeXnMe nocnecseyenms. KpacHas ropusoH-
TanbHas MHIUA yKasbiBaeT NOPOrOBYI0 YACTOTY 3arnycka, a
BEPTUKAbHAA IMHUS — CMeLLIeHKe 3anycka. Fpkas xen-
Tas KpUBas NPeACTaBAseT Tekyliee U3MepeHue, a Tyc-

KNbl€ XENTble KPUBble — BCE Npeblayline n3mepeHuns.



3aI'IYCK no gesnauuun (baSbI WJIN 4aCToThbl

[ins noapo6HOro aHann3a nNepexofHbIX MPOLECCOB B CUHTE3ATOPE YacToT
PEKOMEHTYETCS NCMONMb30BaTh GYHKLMIO 3anycka, C NOMOLLbIO KOTOPOI
MOXHO NOMY4UTb CPABHUMbIE 1 BOCTIPOM3BOAMMbIE PE3yNbTaThl U3Mepe-
HUS.. B IONONHEHME K BHELLHEMY 3anycky UK 3anycky No MOLIHOCT B
pamKax aHann3a nepexoHbiX MPOLECCOB MOXHO TakXe BbIMOJHSATb 3anyck
no AesuaLmmn $hasbl U 4acToTbl. ITO CTANO BO3MOXHLIM Grarogaps nof-
AepXKke GYHKLMM AEMOLYNALMMA BXOAHOMO CUTHaNa B peasibHoM Maclutabe
BPEMEHMU.

Monb3oBateb MOXET ONpeaenuTb NOPOr YacToTkl, 4T0ObI cUrHan oTobpa-
Xancst NLLb B TOM Cy4ae, €GN ero YacToTa HaXxOMTCS BbILLE UK HUXe
3a[aHHOTO 3HAYEHMS.

[ing aHanuaa ownGoK UM ONTUMU3ALIAN XapaKTEPUCTUK CUHTE3UPYIOLLEO
YCTPOIICTBA LieNnecooGpasHo UCMONb30BaTb (BYHKLMIO BLIBOPOYHOrO 3ary-
cka M0 OT/E/bHbIM CKaYKaM YaCTOTbl.

MultiView 22 Spectrum X Analog Demod ! X

Ref Level 1.00

Att dB  AQT 2ms DBW 500 MHz Freq 1.14!
L

1 FM Time Domain

CF 1.145 GHz 1001 pts
HP LP 5% (25 MHz)
4 Result Summary
Carrier Power -2.69 dBm
-Peak
-231.99 MHz

+Peak
M 287.98 MHz

tPeak/2 RMS
259.99 MHz 174.6 MHz

MultiView 22 Phase Noise ! 'x Spectrum ! 'x

Center Freq 5 Meas Time
Mode W VBW

M1[1] 4948969978 GHz
20,708 us

Tyl 'ﬂ'

“ M 1\ Wil ]\ Mm W’ W\ W

-4.947916667 Us 45.052083333 ps . 10.0 us

Carrier Offset -107.26 MHz
Mod. Freq.

AHanus nuHeitHoctn JIYM-curHanos

OTKNOHEHNS OT NMHEAHOMO 3aKOHA, HaNpPUMep PaauoNOKaLMOHHbIX
JIYM-curHanoB B 4aCTOTHONM 0OAACTH, OKA3bIBAKOT PELLAIOLLIEE BANSHIE
Ha paboyne xapakTepucTVKM CUCTEMBI W TPEDYIOT NOAPOBHOTO aHannsa.
Ananuzatop R&S®FSWP n06aBnsieT ONOpHYI NUHWIO, NPEACTaBAAIOLLYIO
c060/1 BbIMMCAEHHbIA HAKNOH PEFPECCUM CUTHaNa Mexay ABYMS OLIEHOY-
HbIMU IMHUSIMU, KOTOPbIA MOXET BbiTb NErKO OTPEryNIMPOBaH NoMb30Ba-
Tenem C NoMoLLbi0 CEHCOPHOTO akpaHa. B HOBOM OKHe, NoKa3aHHOM Ha
PUCYHKE HIXe, 0TOOPaXAETCs OTKNOHEHNE YACTOThl OT 3TON OMOPHOA
NUHWN,

ABTOMATMYECKOE N3MEPEHMEe BPEMEHM YCTaHOBNEHUS
Mocne cobbitus 3anycka aHanuaatop R&S®FSWP aBTomMatnyecku nameps-
€T Bpems [0 Tex Nop, NOKa YacToTa CMHTE3aTOpa He NOMaaeT B Npeaensi
ONpefeneHHoro AnanasoHa Jonycka Ans 4actorsl. onb3osareny Moryt
3a[1aBatb 9TOT AMANa30H [0Nycka B COOTBETCTBIN CO CBOMMM TpeOOBaHM-
M1, & COOTBETCTBYIOLLMIA PE3ynbTaT ByaeT 0Tobpaxarbes Ha akpaHe. Ipu
3TOM He TPeBYeTCs CNOXHON HACTPONKM C MCMONb30BaHUEM NPEeAeNbHbIX
JMHNA 1 QYHKLUMM AenbTa-mapkepa.

DC Ref:0.00 Hz

[LIMpoKONONOCHBI YaCTOTHbIA aHaNn3 Ans CUHTE3N-

@l  pyouero ycTpoiictea. Kpusas npeactasnset co6oit
200.0 ps/

3aBMCUMOCTb YaCTOTbI OT BPEMEHN. ITO NO3BONSET
o Nn0Nb30BATENAM U3MEPATL BPEMS NEPEKMOYEHNA 1

OCYLECTBNATb KOHTPOJIb 4ACTOT.

Meas: Transient Analysis

Ref:0.00 Hz

CneBa: po30Bas OMopHas IMHWS BUAHA MexXay
JIMHUAMU OLIEHKU.

Cnpasa: 0T06paxaeTcst OTKIOHEHUE YaCcTOThl OT
NIMHEIHOV 3aBUCUMOCTH.
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KPATKUE TEXHUHECKUE XAPAKTEPUCTUKU

ba3oBblIi1 610K

YacToTa
[Ownana3oH yactot, BY-Bxoa
N3mepeHre Ga3oBoro 1 amnanTyaHoro Wyma R&S®FSWP8 ot 1 My, go 8 Iy,
R&S®FSWP26 ot 1 Ml o 26,5 Iy
R&S®FSWP50 ot 1 Ml oo 50 My,
U3mepeHue pasoBoro wyma
PesynbTatbl M3meperuil OZHONONOCHBI (a30BbIil LIYM, NAPa3UTHbIE CUrHAMbI, BCTPOEHHAS
CpefHekBagpatnyeckas aesuauns dasel, octatoyHas YM, BpeMeHHoi
IXUTTED

YyBCTBUTENBLHOCTb K pazoBomy wiymy ¢ onuueit R&S®FSWP-B60 (unucno koppensumii = 1, Hay. oTcTporika = 1 u) "
Yactora BxogHO- OTCTpoOiika OT HecyLuein

roBY-curvana 1y 10Ty 100 'y 1y 10 kIy, 100 Iy 1 Mry 10 My > 30 MIy
10 My, -96 -128 -140 -158 -170 -170 -170

100 My, -76 -108 -136 -163 -170 -173 -175 -175 -175
11Ty -56 -88 -116 -143 -166 -173 -173 -173 -173
3y -46 -78 -106 -133 -156 -158 -163 -170 -170
70y -39 -71 -99 -130 -152 -153 -157 -166 -166

10 My, -36 -68 -96 -128 -147 -150 -155 -173 -173

16 Iy -32 -64 -92 -124 -143 -146 -151 -170 -170

26 ', -28 -60 -88 -120 -139 -142 -147 -166 -166

50 ' -22 -54 -82 -114 -133 -136 -141 -160 -160

YyBCTBUTENBHOCTb K pa30BOMY Lwiymy ¢ onuueii R&S®FSWP-B61 (uucno koppensiumii = 1, Hay. otcTpoika = 1 M)
YacroTa BxogHo- OTCTpOiiKa OT HecyLueii

roBY-curvana  0,01ry  0,1Ty 1Ty 10 Ty 100 Iy, 1 kly 10 kI 100kMy 1 Mry 10MMy 30 My
1 Mry -60 -105 118 -136 -148 -166 -176 -176

10 My, -40 -86 -115 -132 -142 -160 -170 -170 -170

100 My, -20 -66 -95 -117 -140 -166 -170 -173 -175 -175 -175
11Ty 0 -46 -75 -97 -120 -150 -166 -173 -173 -173 -173
3y +10 -36 -65 -87 -110 -140 -156 -158 -163 -170 -170
71Ty +17 -29 -58 -80 -103 -133 -152 -153 -157 -166 -166
10 My +20 -26 -55 =77 -100 -133 -152 -153 -157 -173 -175
16 My +24 -22 -51 -3 -96 -129 -148 -149 -153 -170 -171
26 +28 -18 -47 -69 -92 -125 -144 -145 -149 -166 -167
50 Iy +34 -12 -4 -63 -86 -119 -138 -139 -143 -160 -161

U3mepeHne aMnanNTygHOro WwymMa

[nanasoH oTcTpoek BXoaHoi curHan < 100 My, ot 10 My o 30 % OT HecyLel YacToTbl
BX0AHOM curdan > 100 My, ot 10 My, go 30 MIy,

YyBCTBUTENBHOCTb K AM-1uymy
Yacrota BxogHo- OTcTpoiika OT Hecyuien

roBY-curvana 1y 10 Ty 100 Iy, 1Ky, 10 kI 100 KTy 1 Mry, 10 MIy >30 My
1My -105 -120 -135 -150 -158 -165 -165 -165 -165
10 My -90 -105 -120 -135 -150 -160 -165 -165 -165

) 3HayeHus B ABH (1 ).
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NU3mepeHune octatouHoro ¢asosoro wyma (onumsg RSFSWP-B64), BHYTpEHHMIA MCTOYHUK

WcTovHuk curHana
[lnanasoH yactot

NU3mepeHne ocTaToyHOro pa3oBoro wyma
ﬂ,MaﬂaSOH OTCTPOEK

YyBCTBUTENBHOCTD )

YacroTa BxogHOro OtcTpoiika oT HecyLuel
BY-curhana 1Ty, 10 'y,
11Ty -115 -123

10 My, -85 -104

" 3HayeHus B AbH (1 Tu).

R&S®FSWP8
R&S®FSWP26
R&S®FSWP50

BXOAHOI curHan < 100 MIy,
BXOAHOIA curHan > 100 MIy,

100 My, 1klMy, 10 klMy
-137 -147 -160
-120 -138 -148

ot 10 My, o 8 Iy,
or 10 My no 18 Ty,
ot 10 My mo 18 TTw,

ot 10 My, 4o 30 % OT HecyLyelt YacToTl
ot 10 My, oo 30 MIy,

100 kI 1 Mly 3 Ml'y
-165 -165 -161
-154 -164 -160

Onuus aHanu3atopa cnektpa u curHanos R&S®FSWP-B1

[lnanasoH yactot

CrapeHue 3a rog,

lMonockl paspellenns

LLInpuHa nonocsl 1/Q-aemopynsum

CpepnHuit ypoBeHb coBCTBEHHOrO Luyma (DANL)

DANL ¢ npepycunntenem

®a308blit Wym
06wwas norpeLUHoCTb U3MEPEHUs

PerynapHbie o6HoBneHus MO

R&S®FSWP8
R&S®FSWP26
R&SCFSWP50

¢ onuvein R&S®FSWP-B4

CTaHAAPTHbIA GUALTP

RRC-dunbtp
KaHanbHblii GuALTP

BUAEOOUILTP

¢ onuveit R&S®FSWP-B80
¢ onuvei R&S®FSWP-B320
2Ty,

81Ty

20 Ty,

40y,

8y

20 My,

40 My,

Hecylas yactota 1 Tu, otcTpoiika 10 kI,
<8Iy

ot 10 My mo 8 Iy,

ot 10 'y 1o 26,5 My,
ot 10 'y go 50 My,
1x10 “7/rog,

3 x 10 %/rog

ot 1Ty po 10 My,

¢ onuyeit R&S®FSWP-B8 nonontutensHo: 20 MIu, 50 Mru,
80 Mly,

18 k', (NADC), 24,3 'y, (TETRA), 3,84 MI'y, (3GPP)

o1 100 'y o 5 My,
ot 1Ty po 10 My,
10 MI'y,

80 My,

320 My,

-150 nbMmBT (1 Tw)
-150 nbmBT (1 Tw)
-145 nbmBT (1 Tu)
-137 nbmBT (1 Tu)
-162 nbMmBT (1 Tu)
-160 nbmBT (1 Tu)
-156 nbmBT (1 Tw)
-138 abH (1 Tw) (tvn.)
<0,4 06

BctpoenHoe M0 aHanu3atopa MOXET ObiTb 0OHOBNEHO C nomMolLbto USB-Hakonutens nin yepe3 LAN-nopt.
becnnatHble 0OHOBNEHMS MOXHO CKayaTb YePe3 UHTEPHET ¢ caiTa www.rohde-schwarz.com.
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UHOOPMALNA ONF SAKA3A

Anannsatop $asoBbix ymos v TecTep MYH, ot 1 My ao 8 Iy, R&S®FSWP8 1322.8003.08
Ananuaatop ¢a3oBbix WymoB u Tectep M'YH, ot 1 MIy go 26,5 My R&S®FSWP26 1322.8003.26
Ananuaatop ¢pa3oBbix Wwymos v Tectep MYH, ot 1 My go 50 My R&S®FSWP50 1322.8003.50
AnnapartHbie onuun

Anannsatop cnektpa, ot 10 'y fo 8 Ty R&S®FSWP-B1 1322.9997.08
Ananuzatop cnektpa, ot 10 'y 20 26,5 My, R&S®FSWP-B1 1322.9997.26
Anannsatop cnektpa, ot 10 'y g0 50 MMy, R&S®FSWP-B1 1322.9997.50
BbicokocTabunbHbiii OCXO reHepatop R&S®FSWP-B4 1325.3890.02
Monoca pa3spetueHust > 10 Ml " R&S®FSWP-B8 1325.5028.26
Monoca paspewenus > 10 MIu, ans R&S®FSWP50 " R&S®FSWP-B8 1325.5028.02
Monoca paspeLuenus, 40 My » R&S®FSWP-BSE 1338.7099.02
YnpaeneHue BHeWHUM reHepatopom " R&S®FSWP-B10 1325.5463.02
®unbTpbI BBICOKMX YacTOT ISt U3MEPEHMS TapMOHMK") R&S®FSWP-B13 1325.4350.02
3anacHoil TBep0TENbHbI HAKOMUTENb (CbEMHbINA XECTKMIA AUCK) R&S®FSWP-B18 1331.4313.10
Moptel LO/IF (TET/MY) anst BHEWHUX cMecUTenei R&S®FSWP-B21 1325.3848.02
BY-npegycunutens, ot 100 KMy go 8 My, " R&S®FSWP-B24 1325.3725.08
BY-npenycunutens, ot 100 kIy ao 26,5 MMy " R&S®FSWP-B24 1325.3848.26
BY-npegnycunutens, o1 100 kM go 50 My R&S®FSWP-B24 1325.3848.50
Kpocc-koppensums, 8 Ty, R&S®FSWP-B60 1322.9800.08
Kpocc-koppenauns, 26,5 T, R&S®FSWP-B60 1322.9800.26
Kpocc-koppensums, 50 Ty, R&S®FSWP-B60 1322.9800.50
Kpocc-koppensiuns (Hu3kuii ypoBeHb $Ga3oBoro wyma), 8 My, R&S®FSWP-B61 1325.3719.08
Kpocc-koppensiums (HU3kuit yposeHb $ha3osoro Lwyma), 26 My R&S®FSWP-B61 1325.3719.26
Kpocc-koppensiums (Hu3kuit ypoeHb Gpa3oBoro wyma), 50 i R&S®FSWP-B61 1325.3719.50
3MepeHue 0cTaTo4HOro GpasoBoro Lwyma R&S®FSWP-B64 1322.9900.27
LLnputa nonocs! ananuaa 80 Mru R&S®FSWP-B80 1325.4338.02
[LnpuHa nonockl aHanmnsa 320 My R&S®FSWP-B320 1338.3235.04
Bctpoentoe MO

N3mepeHue nmnynbeHoro Gbasosoro wyma R&S®FSWP-K4 1325.5034.02
NmnynbcHble namepetmns ! R&S®FSWP-K6 1325.4221.02
/3mepeHue CTabunbHOCTY MMMYALCHBIX CUrHanos -2+ R&S®FSWP-K6P 1338.3106.02
N3mepeHue 6OKOBbIX IENECTKOB BO BpEMEHHOI o6nacTy '+ R&S®FSWP-K6S 1325.5363.02
AHanua aHanorosbIx BuaoB Mogynauum (AM/4M/OM) " R&S®FSWP-K7 1325.4238.02
N3mepeHue koadduumenTa Lyma R&S®FSWP-K30 1325.4244.02
A3MepeHme napasuTHbix n3nyyeHnin " R&S®FSWP-K50 1338.3358.02
/3mepeHme nepexoaHbix Npoueccos ') R&S®FSWP-K60 1338.4525.02
3mepeHue nepexopHbix NPOLECCOB Npu Ckaykoo6pasHoii NepecTpoiike YactoTsl 4 R&S®FSW-K60H 1338.4548.02
3mepeHue nepexoaHbix NPOLECCOB NpU IMHERHON NepecTpolike YacToTbl 4 R&S®FSW-K60C 1338.4531.02
BekTopHblit aHanua curHanos ! R&S®FSWP-K70 1325.4280.02
besonacHas 3aumTa oT 3anucy TBEPAOTENbHOTO HAKONUTENS R&S®FSWP-K33 1325.5040.02

) Tpe6yetcs onums R&S®FSWP-B1.
2 Tpebyetcs onuns R&S®FSWP-K6.
9 Tpebyetcs onuns R&SFSWP-B64.
4 Tpebyetcs onuns R&SFSWP-K60.

22



1

lapaHTus
ba30Bblit 610K

Bce ocTanbHble anemeHTb !

Onuuu

PaclumpeHie rapaHTitHOTO CpOKa Ha OfMH rog,

PaclumpeHne rapaHTHitHoro cpoka Ha Aga roaa

PaclumpeHne rapaHTuitHOro Cpoka Ha OfMH FOfL, BKIOYas EXErOAHYI0 KannBpoBKy
PaclumpeHie rapaHTHitHOro Cpoka Ha [pa rofia, BKMouas eXerofiHylo kannbpoeky
PaclumpeHne rapaHTuitHoro Cpoka Ha OfMH rof, BKI0Yas EXErOfHYI0 KannbpoBKy

Paciunperne rapaHTuitHOro Cpoka Ha fiBa rofia, BKIoYas eXeroaHylo kanposky B akkpe-
[IMTOBAHHOM METPONOTNYECKOM LIBHTPE

R&SCWE1
R&S®WE2
R&S®CW1
R&S®CW2
R&SCAW1
R&S®AW?2

3roma
1ropn

O6patutecs B MECTHbI 0duC Nposax dGupmbl
Rohde &Schwarz.

[Lns yCTaHOBNEHHBIX ONLNI NPUMEHAETCS rapaHTus 6a3oBoro 610ka, ecnv oHa npesbiwaeT 1 oA, fapaHTus Ha akKyMynaTOpHbIe Gatapen cocTasnseT 1o,

=2 CDIP

www.cdip.ru
info@cdip.ru
+7 (495) 956-20-22





