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BeepeHune

AHanu3 uenen yalle BCEro BbiNOHAETCS Ha 1abopaToOpPHOM MM NPOU3BOACTBEH-
HOM UCMbITaTeNIbHOM CTEHE. B TaKuX ycnoBUAX BEKTOPHLIM aHanu3aTop Lenen
MOXHO 6€e3 Tpyaa CoeauHUTb C N000M TOUKOM TECTUPYEMOTrO YCTPOWMCTBA.

OAHAKO B HEKOTOPbIX C/Iy4asix PacCTOsHWE OT aHaau3aTopa [0 TeCTUPYEMOro
YCTPOMCTBA MOXET 0Ka3aTbCs 4OCTAaTOYHO 60/bLWNM. B3aTb X0TS Obl MOSIMIOHBI
Ans ucnoitanui PJ1C, aHTEHHO-PUAepHbIe CUCTEMBI B 30aHUSAX U Ha BopTy caMo-
NeToB ¥ Kopabsien, v HaseMHble CTaHLUMM CNYTHUKOBOW CBSA3U. [laXKe C BbICOKO-
KayeCTBEHHbIM KOaKCHasbHbIM KabeneM BbICOKOYACTOTHbIE CUMHAJIbl UCMbITHIBAOT
3HayuTeNIbHOE 3aTyxaHue Ha 6onblmnx paccTosHUsAX. CaMbiM pacnpocTpaHEHHbIM
pelleHneM 3Tol NpobneMbl ABNSETCA NOHMKatOLWee Nnpeobpa3oBaHmMe YacToThl
BO3JEMCTBYHOLLEro U OTBETHOrO CUTHAJIOB, OBHAKO 3TO NOPOXKAAET NPOAYKTHI CMe-
LEHUS, KOTOPbIE HYXKHO NOAABAATb 4S8 MOJYYEHNUS TOUHbIX PE3Y/bTATOB.

MpepnaraeMoe anbTePHAaTMBHOE PELLEHMWE UCMOMb3YeT Apyroi noaxod. Hosble us-
MepuTeNibHble onTuyeckune yanuHutenu Keysight cepun OXI nossonsiot 06oMTuCh
6e3 ONIMHHBIX KOaKCcKanbHbIX Kabenewn, npeobpasys paguoYyacToTHbIE CUTHAbI B
onTuyeckue u obpaTHo. Mpu 3TOM UCNoNb3yeTcs 0OAHOMOLOBOE ONTUYECKOE BO-
JIOKHO C npeHebpexxMmo ManbiMu noTepsiMu. PelweHmne Ha ocHose OXI obecneun-
BaeT nepeaayvy U Npuém curHanos yactoTon Ao 50 i, ¢ 04eHb BLICOKMM YPOBHEM
Pa3BA3KM Ha PacCTosHUS 8o 1 KM.

B atoi nybnukaumm onuceiBaeTcs npobnema v e€ pelleHne, paccKasblBaeTcs, Kak
BbINOJIHAETCS BbIHOC MJIOCKOCTM U3MEpPEHUI, 1 onucbiBatoTcs mogynu OXI, nosso-
NAOLME BbINOJSIHATD TOYHbIE ¥ IKOHOMUYHbIE U3MEPEHUS Ha BOMbLIMX paccTos-
HUAX. ECnv Bbl CUMTaETE, YTO 3TU PEeLUEeHMS MOTYT 0Ka3aTbCsl AJ1 Bac MOJe3HbIMY,
3BoHUTe B Keysight, n Mbl 06cyanM TpeboBaHMA U CTPATETMIO peannu3aLum.



03 | Keysight | BeiHoC nnockocTu n3amMeperuit 4o 1 KM Npu BEKTOPHOM aHanu3e Lieneil — PeKOMEHAALMM N0 NPUMEHEHNIO

OnucaHne npobnemsl 1 e€ pelleHns

YTo6bl NPOUTCTPMPOBATL NPOGIeMbI, CBS3aHHbIE C AJIMHHBIMU KOAKCUaNIbHbIMK
Kabensmu, paBanTe paccMoTpuM nepepayy curdana Ha 30 M. Mepsas npobnema
3aKJiloyaeTca B 0cnabneHnn curHana, Kotopoe npesbiwaet 25 b gaxe npu uc-
MOSb30BaHNUM BbICOKOKAYeCTBEHHOIO Kabesnis ¢ MasbiM1 NOTepsIMU, CNELManbHO
npegHasHayeHHoro Ans paboTbl C KOHTPOJSIbHO-U3MePUTENbHBIMY NMPUBOPaMK
(puc. 1). Bropas npo6nema — 310 ueHa. 30 MeTPOB BbICOKOKAYeCTBEHHOMO U3MepH-
TenbHOro Kabens obonaytca sam B 10 000 gonnapos unu Gonblue.

B oTnnune ot 3T0Or0, 0AHOMOAOBLIV ONTUYECKUI Kabenb NPU ONTOBOW 3aKynKe
06xoauTcs npumepHo B 10 pa3 gewwesne u 06nagaet TUNOBbIMK NOTEPSAMU OKOJO
0,2 ob Ha KunoMeTp. YcTaHOBKA NpenyCcuMnnTens AON0OSHUTENIbHO CHUXAeT noTepu
npu nepexone C MeAu Ha onTuKy u obpatHo. Kpome Toro, cHUxaeTcst Koadoduum-
eHT WwyMma. C y4eToM 3TUX NPenMyLLEeCcTB, 3aMeHa KoaKCuanbHOro Kabens ontuyec-
KUM BbIFISIANT BeCbMa NpUBJIeKaTeNbHON anbTePHATUBOW.

Ho Takoe onTnyeckoe peweHune ans yactot go 50 My cTano 4OCTyNHbIM NULWb He-
paBHo. KnoyeBbiMK afieMeHTaMy 34ech SBASIOTCA MOAYNATOPbI, CNOCOOHbIE npe-
0bpa3oBaTh anekTpuyeckuit BY curHan B onTMYECKUI CUTHaN A4S 04HOMOAOBOMO
onTMYecKoro Kabens, 1 LeTEKTOPbI, CNOCOOHbIe Npeobpa3oBaTh NPUHATLIA CUrHAN
06paTtHo B BY. 3T KOMMNOHEHTbI NOSIBUANCH B pe3yfbTaTe UCCNeaoBaHui B 06-
NacTV ONTUYECKOW CBSA3M, KoTopas nepexoamT cenyac ¢ 10 F6ut/c Ha 40 Fout/c,
100 F6ut/c v BbIwWeE.
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Puc. 1. HOTepM B AJIMHHBIX KOAKCMaNbHbIX Kabensax pacTyT Cc yBenM4eHneM 4acToThbl.
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BbIHOC nocKocTy I/I3MepeHVIl7I
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Puc. 2. lnsa BbiHOCa ABYX U3MepuTenbHbiX NopToB A0 1 KM 0T PNA-X M0OXXHO MCMoNb30BaTh aBTO-
HOMHbIN NOKaNbHbIW M BbIHOCHbIE Mogynu OXI.

OnTnyeckue yanuHutenu noptos cepun OXI npegHa3HayeHbl cneuuanbHo Ans
BEKTOPHbIX aHanun3atopos Lenen cepun PNA 1 cocTosaT M3 ABYX aBTOHOMHbIX MO-
pyneit: nokanbHoro npeo6pasoearens (U3020AY03) 1 BLIHOCHOTO ONTUYECKOTO
CBY mopaynsa (U3020Y04), KoTopble NO3BOISIOT ONTUYECKN YAUHATL OAUH UK
HeCKOJ/IbKO NMOPTOB BEKTOPHOIO aHanunsartopa uenen. BoeiHOCHOM Moaynb BbiNo-
HseT Npeobpa3oBaHue INEKTPUYECKUX CUTHAMOB B ONTUYECKME U 06paTHO ANs
JIOKanbHOro npeobpa3oBaTtens, M HU OAWH U3 Moaynen He TpebyeT BHeLLHero
ynpaenieHus.

[nsi BbINOSIHEHMS U3MEPEHWI HA BOJbLLIOM PACCTOSAHMM NOKaNbHbIN Npeobpaso-
Batesib npuHumaet ot PNA curHanel REF (onopHbiit), TEST (tect) n SRC (nctou-
HUMK) 1 npeobpasyeT Ux B ONTUYECKME CUTHANbI, KOTOPbLIE NepefalnTcsl BbIHOCHOMY
ONTWYECKOMY MOJY/0 Ha paccTosiHue Ao 1 KM no TPEM oNTUYECKMM Kabensm
(puc. 2). Ecnn Ha TeCTOBbI NOPT HYXHO nogaTh BY curHan nosbilweHHON MOLL-
HOCTM, MOXHO YCTAaHOBUTb YCUIUTESb U BbIYECTb €10 YCUEHME U3 Pe3yNibTaToB
nsmepeHus. Mpu HeobxoammocTu B 06paTHbIN TpakT K PNA MoxHo fobaBuTh atTe-
HloaTop.

Heobx0aMMo yyecTb, UTO KaYECTBO ONTUYECKOro Kabesls 0KasbiBaeT CyLLEeCTBEH-
Hoe BNUAHME Ha n3MepeHus. MHbopMaLmio 0 XxapaKTepUCTMKaX ONTUYECKOro
Kabens, HeobXoaAMMbIX A9 BaLIEro NPUNOXKEHMUS, MOXKHO MONYUYUTb B KOMMAHWUK
Keysight.
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LLInpokue Bo3moxkHocTun PXle

Puc. 3. CemeitctBo Moaynei OXl 0TKpbIBaeT MHOXECTBO BO3MOXHOCTEN A8 YAANEHHbLIX U3MEPEHUN
3a CYET NPUMEHEHMUS ONTUYECKOro Kabens.

Mogynu dopmaTa PXle no3B0ns0T BOCNONb30BaTLCS BCEMU NPENMYLLECTBAMM 3TOMO
CTaHAapTa: KOMNAKTHOW, MOLYJIbHOW U MacLUTabupyeMon apxuTekTypoit. foBops KOH-
KpeTHo o Mopynax Keysight cepun OXI, MOXXHO OTMETUTb, YTO 3TU MOAYNIM NO3BOAAIOT
CHU3WUTb CTOMMOCTb U CNOXHOCTb pelleHns. OHu npocTo BCTaBastoTCs B Wwaccu PXle
¥ He TpeBytoT CNeLnanbHOro KOHTPOJIEpa — MOAYN MOXHO YCTaHaBAMBATb B JIHObIX
KOMBUHALMSAX B COOTBETCTBMM C BALLEN KOHTPOJIbHO-U3MEPUTENbHON 3afauen.

B HacTosiwee Bpems cepus OXI coctonT u3 wecTtu Moaynein. MNaTb U3 HUX UMEIOT BbICO-
Ty 3 eaunHnubl (3U) 1 3aHMMaIOT ABa CNOTa KaAblii: nepeaatowmin npeobpasosartensb
BY curHana B ontuyeckuii curdan (M9403A), npuHumarowmin npeobpasosartens on-
Tuueckoro curHana B BY curnan (M9404A), BY pednextomerp (M9408A) n gea USB-
KoHueHTpaTtopa (M9406A n M9407A, cM. cnepytowmi pasgen). LLectoi Mogynb — 310
OLHOC/I0TOBbI NpesycunnTenb BoicoTon 3 eannuusl (M9405A). Bce oHM nokasaHbl

Ha puc. 3.

Mepepatumk M9403A mogynmpyet BY curHanom ogHOMOZOBLI ONTUYECKWIA CUrHAN
¢ paviHow BosHbl 1550 HM, @ npuéMHuk M9404A neMopynupyeT ONTUYECKUN CUTHAN
W BbIAAET Ha BbIxoAe pe3ynbtupytowmin BY curHan. 06a mogyns pabotatoT B gmna-
na3oHe ot 300 kM go 26,5 My (onumoHansbHo go 50 MMy). OHu 3ameHsioT U3020AY04
Ha yOanEHHOW CTOPOHE N3MepUTENbHOM CxeMbl (puc. 4).

JlokanbHbiii Moaynb Ynanéunan touka 1: Ynanénnan Touka 2:
Mepeaatowwan aHTeHHa MpuémHaa aHTeHHa
PNA-X
Mpuémunk M9404A
Mepeaatunk M9403A
Pednekromerp M9408A Mepepatunk M9403A
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Puc. 4. 370 pelleHve Ans U3MepeHuin Ha aHTEHHOM MOJIMTOHe LEMOHCTPUPYEeT rMBKOCTb, KoTopas
CTana BO3MOXHOM 3a CYET ycTaHoBKM PXI-mopynen cepun OXI B ABYX yAANEHHBIX TOYKAX.
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Puc. 5. XapakTepucTUKM ONTUYECKOro KaHana anuHoi 1,5 kM 6e3 npepn- Puc. 6. XapaKTepuCTUKM TOTO Ke ONTUYECKOro KaHana c npeaycuanTe-
ycunurtens. nem M9405A.

Mpepycunutens M9405A oxBaTbiBaeT TOT e AMaNa3oH 4acToT, YTo U Npeob-
pasoBatenu, u obecneunsaet ycunenue 30 ab, HeobxoanMoe oS KOMNeHcaumm
noTepb Npeobpa3oBaHuns U yMeHblUeHUs Ko3apduumneHTa wyma. Ero koadduument
wyma paseH 8,5 ob B ananasoHe o 26,5 My u 6 pb B Ananasoxe go 35 My, 3toT
yCUAMTENb MOXET BbITh BCTPOEH B Mogynu M9403A n M9404A.

Yeunutenb MoxeT ObiTb NONE3HLIM LOMNOHEHWEM K JI0O0M BLIHOCHO CUCTEME,
MOCKOJIbKY TUMOBbIE KaHasbl C Npeobpa3oBaTensiMu 3NeKTPUYECKOro CUrHana B
ONTWUYECKMI U ONTUYECKOTO B ANIEKTPUYECKMIA CUTHaN BCeraa 061afatoT HEKOTo-
pbiM WyMoM. Kak BuaHo Ha puc. 5, noTepu coctaBnsioT okono 34 ab 1 pactyT co
ckopocTbto npumMepHo 0,23 ob/ITw, 4To naéT nononHuTenbHble 5 ob Ha yacToTax
Bbilwe 22 Iy npu pacctosiHum 1,5 kM. KoadpduumeHT wyma paseH npumepHo 40 ab.
Mpu ncnonb3oBaHuu npepycunutens M9405A koadpduumeHT wyma nagaet go 10
unun 15 ob, a notepu kone6ntotcs B gnanasoHe ot 0 go 10 ab (puc. 6).

Ecnu BEKTOPHbIV aHanM3aTop Lenemn AoNyCKaeT HaCTPOMKY CXxeMbl, TO LoOaBneHue
Mopyns pednektometpa M9408A no3sonseT BbIHECTM TECTOBbIE NOPTLI Boee YeM
Ha 1 kM. Ml paxke Ha MEHbLLUX pacCTOAHUSAX pedneKTOMETP NO3BONSET OTOABUHYTb
MJ0CKOCTb M3MepeHMs U 0becneymBaeT Nofady Ha yCTPOMCTBO Bonee MOLLHOIO
CWUTHana, YTo, B CBOK OYEPEefb, MO3BONSET BbINOIHSATH ABYXNOPTOBbIE U3MEPEHNUS,
HepeanusyeMble NPY UCMNONIb30BAHWUUN KOAKCHanbHbIX Kabenen. M9408A umeet
Amnana3soH yacToT ot 300 kI o 50 Iy M MoXKeT ucnoNb30BaThCs B KAaYeCTBE He-
33aBMCMMOrO CABOEHHOIO OTBETBUTENS.

JMcTaHUMOHHOE yNpaBfieHUe U nepeaaya AaHHbIX

MonHas nsMepuTenbHas cuctema PNA (Bknouas gucnien v opraHbl ynpasneHus)
MoXeT paboTaTb Ha yLaNEHHOM CTOPOHE ONTUYECKOro KaHana yepes noptel USB
3a CYET npuMeHeHuns ogHonopTosoro (M9406A) unu yetsipéxnoprosoro (M9407A)
KOHLEHTpaTopa ¢ npeobpasosatenem ontuka-USB. KoHueHTpaTopbl No3Bons-

10T NOAK/I0YATb KNABMUaTYpY, Mblllb, 4AaTYMK MOLLHOCTM U MOAYNU 3MIEKTPOHHON
kanubposku (E-Cal), a Takke anucnneit npubopa (C NOMOLLbBIO ONLMOHANBHOTO Npe-
o6pasosartens USB B VGA).

KannbpoBKy MOXHO BbINONHATE AUCTAHLMOHHO, U TAKXKE OUCTAHLMOHHO MOX-

HO M3MepsATb MOLLHOCTb AJ19 KOHTPONs ypoBHew BY curHanos Ha TecTupyemMom
ycTponctee. [IpMéM 1 nepegada CMrHanoB OCyLLEeCTBASETCS N0 ABYM NapaM OnTu-
yeckux Kabenen.
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3aknwyeHue

Ecnu TecTupyeMble cucTeMbl PacnosioXeHbl Ha 60SIbLLIOM pacCTOSIHUMW, MOAYM
Keysight cepuu OXI Ha ocHoBe PXle ycTpaHstoT Takue npobnemsl, Kak ocnabne-
HWe CUrHana n 6onblwon Ko3dPULMEHT WyMa, CBOWCTBEHHbIE AMMHHBIM KOAKCU-
anbHbIM kKabensm. Kpome Toro, aTu Nerko HacTpanBaeMble MOAYNUN COKpaLLAtOT
YMCNO 3N1EMEHTOB U3MEPUTENIBHON CUCTEMbI U OTKPLIBAIOT Nepef BaMu LWMPOKKe
BO3MOXHOCTW, HanpyuMep, BO3MOXHOCTb AUCTAHLMOHHOIO YNpaBieHWs aHanu3a-
TOPOM Lienen nNo onTMYecKoMy KaHany. Ecnu Bbl cunTaeTe, 4To 3T NpUbOpsI MOryT
0Ka3aTbCAa AJ19 BaC Nose3HbIMMU, NO3BOHNUTE B NpeacTaBuTenbcTBo Keysight, n Mbl
06cyanM TpeboBaHMS M CTPATEruio peannsaLuu.

[Mone3Has uHdopmayma

- bpowtopa «AHanuzatopsl CBY yeneit cepum PNA-X», pokymeHT 5990-4592EN

- bpowtopa «Ontudeckune yannHutenn PXI gns nameputenbHbix npubopos»,
LOKYMeHT 5990-9069EN

- TexHuueckoe onucanue «0Ontuyeckune yanmHntenn PXI gns nameputenbHbix
npubopos», LokyMeHT 5991-0383EN
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