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R&S®ZNH BeeneHue

O630p AoKyMeHTaL MK

1 BBepeHue

1.1 O630p AoKymeHTauum

[aHHbI pa3gen cogepXmuTt 0630p Nosfb3oBaTENbCKON AOKyMeHTaumm Ha R&S ZNH.

1.1.1 PykoBoactea

PykoBoacTBa AoCTynHbl Ha Be6-cTpaHuue nsgenusa R&S ZNH:

http://www.rohde-schwarz.com/manual/znh

PykoBoacTBo «[lepBble warn»

PykoBoacTtBo 3Hakomut ¢ npubopom R&S ZNH 1 copepxut onucaHue npoueaypsbl
HaCTPOWKM M3Lenusa U Havana paboTbl C HAM. [MeYaTHbI JOKYMEHT BXOAMT B KOMMMEKT
noctaskm npubopa.

PykoBoacTBO nonb3oBaTens

CofepXuT onucaHmne BCcex PeXmMMoB 1 yHKUMIA npubopa. Takke npuBoasaTcs obuine
CBeLEeHNs 0 ANCTaHLUMOHHOM yNpaBfeHnn, NONHOE ON1caHne KOMaHa ANCTaHLMOHHOIO
yrnpaeneHnsa ¢ npyuMmepammn NporpaMMmMpoBaHns n nHPopMaLms o TEXHNYECKOM obcny-
XnBaHUKN N nHTepdgencax npudopa. BknovaeT cogepxxmmoe pykoBoacTea «[lepBbie
warmy.

MHTe,OaKTMBHaH BepcHs PyKoBOACTBaA MoJib3oBaTesiaA No3BosideT HeMmea1leHHO nony-
YUTb OOCTYM K NosiHoM BepCun 4epeas CeTb MHTepHeT.

OCHOBHbIe WHCTPYKUUK nNo GesonacHocTH

CopgepxaT MHCTPYKUMM No 6e3onacHOCTH, YCNOBUSA 3KCMnyaTaumm 1 Opyryro BaXkKHYHO
nHdopmaumio. lNeyaTHbI 4OKYMEHT BXOAWUT B KOMMNIEKT NOCTaBKku npubopa.

PyKOBO,El,CTBO Mo TeXHN4YeCKoMy OGCHY)KVIBaHVIIO

CopepxuT onncaHune npoueayp NpoBepkn pabounx xapakTepUCTUK Ha COOTBETCTBUE
HOMUWHanbHbIM 3HAaYEHUSIM, 3aMEHbI 1 PEMOHTa MOAyrel, OGHOBNEHUSI BCTPOEHHOTO
MO, noncka u ycTpaHeHMs1 HEMCNPABHOCTEN, a TaKKe COAEPXKUT MEXaAHNYECKME Yep-
TEXM 1 CIMCKM 3anacHbIX geTanen. PykoBoaCTBO NO TEXHUYECKOMY OBCNyXMBaHWUIO
OOCTYMNHO A5 3aperncTpypoBaHHbIX NoMb3oBaTenen B rnodanbHON NHPOPMaLMOHHOM
cucteme Rohde & Schwarz (GLORIS, https://gloris.rohde-schwarz.com).

1.1.2 TexHu4yeckue gaHHble
TexHuveckue AaHHblEe BKIHO4YakoT B cebsa TexHu4eckme XapaKTepUnUcTukun an60pa

R&S ZNH. B HeMm Takxe ykasaHbl BapvaHTbl KOMMANEKTauum ¢ Homepamu s 3akasa u
OOMNOMNHUTENbHbBIE NPUHAANEXHOCTH.
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1.2

1.2.1

YcnoBHble 0603Ha4YeHns B OOKyMeHTauun

B naHHon 6polutope npuBeneHo onncanne npubopa R&S ZNH 1 nokasaHbl ero xapak-
TepHble 0COOEHHOCTMW.

http://www.rohde-schwarz.com/brochure-datasheet/znh

KannbpoBou4Hblii cepTudukar

OTOT JOKYMEHT MOXHO ckadaTb no agpecy https://gloris.rohde-schwarz.com/calcert.
TpebyeTca naeHTUdMKaLMOHHBIA HOMEpP YCTPONCTBA, KOTOPLIN yKa3aH Ha pasMeLLleH-
HOW Ha 3aaHel naHenu npubopa Tabnuyke.

Mpumevanus k Boinycky MO, cornaweHne 06 NCNonNbL30BaHUN OTKPbI-
Toro MO

B npumeydaHusix k Beinycky MO onucbiBatoTCs HOBblE (hYHKLMM, YCOBEPLLUEHCTBOBAHMS,
N3BECTHble NPObnembl C TeKyLLen Bepcuei BCTpoeHHoro MO u onucaHne ycTaHOBKM
BCcTpoeHHoro IMO.

B pokymeHnTe «CornaweHune o6 ncnonb3oBaHumn oTkpbiToro MNO» cogepXmMTcsa NOMHbIN
TEKCT NULEH3MM Ha rucnonb3yemoe oTkpbiToe 0.

http://www.rohde-schwarz.com/firmware/znh

PykoBoacTtBa no npuMeHeHUIo, pekomeHgauum no NnpuMeHeHuto, BUaeo-
Matepuarnbl

OTU [OKYMEHTbI codepxaT MHOPMaLMIo O BapuaHTax BO3MOXHOIO NMPUMEHEHUS npu-

Bopa 1 cnpaBOYHYO MHAOPMALMIO MO Pa3NUYHBIM TeMaMm, CM. www.rohde-
schwarz.com/appnotes

YcnoBHble 0603HaYeHNs B JOKYMEHTaUMm

Tunorpadyckue ycnoBHble 0603Ha4YeHns

Mo BCeEMY NAaHHOMY OOKYMEHTY UCMOJIb30BaHbl cneayrwne BblAENEeHNA TEeKCTa.

YcnosHoe o6o3HayeHve OnucaHue
"OnemeHTbI rpacduyeckoro Bce HaumeHoBaHMA anemMeHTOB rpadmyeckoro nHTepdeinca nonb3osa-
nHTepdeiica nonb3osartens” Tens Ha aKkpaHe, Tak1e Kak AnanoroBble OKHa, MEHI0, HaCTPOWKM, KHOMKM

n q)yHKLWIOHaJ'IbeIe KnaBULLWM 3aKIO4YeHbl B KaBblYKWU.

[Keys] HanmeHoBaHusi KnaBuLL 1 pyyek 3aknioyatoTcs B KBaapaTHbIE CKOOKM.
File names, commands, VimeHa caiinos, KOMaHAbl, MPUMeEpPbI NPOrpaMMHOro koga 1 BbiBoAMMas
program code Ha 3KpaH MHGOPMaLMs OTIIMYAKOTCS OT OCHOBHOIO TEKCTa LLUPUTOM.
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1.2.2

1.2.3

YcnoBHble 0603Ha4YeHns B OOKyMeHTauun

YcnosHoe o6o3HayeHue OnucaHue

Bsog KypcrBom 0603HavaTca AaHHbIe, KOTOPbIN AOMKeH ObiTb BBEAEHbI
nonb3oBaTenem.

Ccbinku CB$31, Ha KOTOPbIX MOXHO LLENKHYTb, 0TObpaxaroTcs LpnudTom rony-
6oro uBeTa.

"Ccblnkun" CcbIfIkK Ha Apyrve YacTy JOKYMEHTaLMK 3aKIioYatoTCs B KaBbIYKM.

YcnoBHble 0603HaYeHus a4ns onucaHnsa nopsigka oencTeum

Mpwn paboTe ¢ npubopom Ans BbINONTHEHNSA OAHOM M TOW Xe 3agayvv MoryT npume-
HSATbCHA HECKOMbKO anbTepHaTUBHbIX METOAO0B. B aToM cryyae cHavyana onucbiBaeTcs
nopsifoK A4eNCTBUI C UCTIONb30BaHMEM CEHCOPHOro aKkpaHa. Ha ntobbix anemMeHTax,
KOTOpble MOryT OblTb aKTUBMPOBaHbI KACAHUEM, MOXHO LLENKHYTb C MOMOLLIbIO A0MoS-
HUTENbHO MOAKMNIOYAEMOW MbllwK. AnNbTepHaTUBHAsA NpoLeaypa ynpasneHus ¢
MOMOLLIbIO KNaBuMLL Ha NpMbope unu aKpaHHOW KraBmaTypbl ONUCLIBAETCS TONBKO B TOM
crny4vae, ecnv oHa OTnM4yaeTcda OT CTaH4apTHOW NpoLeaypbl.

BbipaxkeHue "BbibpaTh" MOXET OTHOCUTLCS K NIOGOMY M3 ONMCaHHbIX METOAOB, T.€. K
HaXaTuo NanbLEeM Ha CEHCOPHbIV 3KpaH, K UCMOMb30BaHMIO YKka3aTens Mbilln Ha
3KpaHe unu KnaeuvLn Ha nNpubope nnn Ha KnasmuaTtype.

MpyvMeYaHns Mo CHUMKaM SKpaHa

Mpwn onMcaHum yHKUMI N3Oenms NCNOMb3YyTCS NPUMEPbI CHUMKOB 3KpaHa. OTu
CHUMKM 3KpaHa UINICTPUPYIOT MakCUMYM BO3MOXHOCTEN npefocTaBnsemMblX yHKLUIA
1 BO3MOXHbIE B3aVIMO3aBMCMMOCTN Mexay napameTpamu. [peactaBrneHHble 3Have-
HWSi MOTYT HE COOTBETCTBOBATbL pearibHbIM CLEHapusiM UCNOSb30BaHUS.

CHUMKM 3KpaHa 06bIYHO COOTBETCTBYHOT MOJTHOCTLIO OCHALLEHHOMY M34ENN0 CO BCeMu
YCTaHOBMEHHBLIMM ONUMsAMU. Takum o6pa3om, HEKOTopble PYHKLMK, 0TOBpaXeHHble Ha
CHMMKaX 9KpaHa, MOryT BbITb HEQOCTYMHbI B KOHKPETHOW KOHMUrypauum nsgenus.
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2 3HakomcTBo ¢ npubopom R&S ZNH

Mpnbop R&S ZNH npeacraengaeT cobor HOBOE NOKOIEHME BEKTOPHbIX aHann3aTopos
uenen komnaHun Rohde & Schwarz, pa3paboTaHHbIX C y4€TOM NOCTOAHHO PaCTyLUMX
nonb3oBaTenbckmx TpebosaHui. OGecneunBas BBOA C CEHCOPHOrO 3KpaHa, aHanmaa-
TOp paclumpsieT BO3MOXHOCTU NOMb30BaTens, Aenas naMepeHus 6uicTpbiMn 1 ya00-
HbIMMU.

B pykoBoACTBe NONb30oBaTeNs COAEPKUTCS OnncaHmne yHKLNOHamNbHbIX BO3MOXHOC-
Ten npubopa. NocneaHas Bepcusi pykoBoACTBa AOCTYMNHA A4S CKaYMBaHUS Ha BeO-
ctpanuue usgenusa (http://www.rohde-schwarz.com/product/znh.html).
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MoaroToBka k paboTe

3 [lepsble waru

3.1

3.1.1

Cne.qyrou.me rnaBbl MOAEHTUYHbI TEM, KOTOpPbIE NpMBeaeHbl B Ne4aTHOM PYKOBOACTBE
«R&S ZNH. MNepBbie warmny».

® [1OArOTOBKA K PADOTE. ..eiuieiiiiuiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeesesestataraa i seseeeeaaaaaaaseeeseeeenes 15
o  OOBLLEE OMUCAHME MPUBOPA. .. .eeeeeeereeeeeeeieieeteriererereeaaeessesaaasssreerreeeeeaeesseaaaasnnsesenees 23

MoaroToBka Kk paboTe

MoaroTtoBka Kk paboTe

B aToli rmaBe onucbiBalOTCA OCHOBHbIE LUaru no HavanbHou HacTporike R&S ZNH.

OCTOPOXHO

Puvck nony4eHust TpaBMbl U3-3a UTHOPVMPOBaHUSA MHCTPYKLMI NO 6€e30MacHOCTH

O3HakoMbTeCh C MHGOPMaLMEN MO COOTBETCTBYIOLLMM YCMOBUSAM 3KCNyaTaumm n3
TEXHUYECKNX XapaKTEPUCTUK, YTOObI MPefoTBPaTUTL NOMyYeHe TpaBMbl UK NOBpe-
XaeHune npubopa. O3HaKOMbTECH Kak C MHCTPYKLUMUSIMU MO TeXHWKe 6e3onacHOCTH 13
nocreayoLmnx pa3aenos, Tak U C OCHOBHbIMU MHCTPYKLMUSIMU MO TEXHWUKE ©6e3onacHo-
CTW, KOTOPble NPEAOCTaBMATCS BMecTe ¢ npubopom. B yacTHocTu:

® He BckpbIBaKiTe KOpnyc npmbopa.

NPEAYNPEXXOQEHUE

Puck nospexaeHus npubopa ns-3a HenoaxoOsaLMX YCNOBWiA aKCnnyaTaumum

[na obecneyvyeHns TOYHbIX M3MEPEHNI 1 BO U3bexxaHne NoBpexaeHnsa npubopa Tpe-
byeTcsi cobntogaTtb onpeaeneHHble ycnosumst akcnyaTtaummn. O3HakoMbTeCh C MHAOpP-
MaLmel 0 NOAXOAALLMX YCIOBUSX 3KCMyaTaumm U3 OCHOBHBLIX MHCTPYKLMIA MO TEXHMKE
©€e30nMacHOCTU N TEXHNYECKMX XapaKTePUCTUK nNpubopa.

NPEAYNPEXXOQEHUE

MoBpexaeHne npubopa aNeKTpocTaTMYECKUM paspsiaom

Onektpoctatnyecknii paspsag (ACP) cnocobeH Bbi3BaTb NOBPEXAEHNE SMEKTPOHHBIX
KOMMOHEHTOB NMpubopa n ncnbityemoro yctponcrtsea (MNY). Yawe Bcero anekrpocratu-
YeCKMI paspsg BO3HMKAET NpY OTKIYEHUN Uy nogkntodeHun LY nnm Tectosom
nnatbl K U3MepuTenbHbIM NopTam npubopa. [ns npegoTBpalleHns anekTpocTaTuye-
CKOrO paspsifia UCMOMb3ynTe Hapy4HbI BpacneT ¢ 3a3eMrsoLWMM NPOBOLOM WU TOKO-
NPOBOASILLNIA KOBPUK C HOXHbIM BpacneTom.
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3.1.11

MoaroToBka k paboTe

NPEAYNPEXXOQEHUE

OnacHocTtb nospexaeHust npubopa Bo Bpemst paboTbl

Henopxopsiee mecto paboTbl UMM CXEMA UCTbITAHWS MOTYT NMPUBECTM K MOBPEXIe-
HUIO NpPMGOPa ¥ NOAKIIYEHHbLIX K HEMY yCTpoicTB. MNepen BknoveHnem npubopa
obecneybTe criefyloLime ycrnoBusi paboTbi:

e [lpnGop cyxoit 1 He UMEeEeT NPU3HaAKOB KOHAeHcaTa.
e [lpnGop pa3mMeLleH B COOTBETCTBUM C yKa3aHWsSIMU B CrieaytoLLMX pas3aenax.

e TemnepaTypa OKpyxxaloLel cpeabl He NpeBbilaeT paboyero AnanasoHa 3Have-
HWIA, yKa3aHHOrO B TEXHUYECKUX OaHHbIX.

L4 ypOBHI/I BCeX CUrHanoB Ha BXOOHbIX pa3bemMax HaxoaAaATCA BHYTPU YKa3aHHbIX Ana-
Na30oHOB.

L4 BbIXO,D,bI CuUrHanoB NOAKIKYeHbl NpaBUiilbHO N HE Neperpy>XeHbl.

Bnusinme SMI1 Ha pesynbTaTbl U3MepeHUiA

Ha pesynbTaThl U3MepeHuii MOTyT OKa3blBaTb BMSHUE 3IEKTPOMArHUTHbIE NOMEXHU
(OMIM).

[ns 3awmTbl OT ANeKTpoMarHUTHbIX nomex (OMI):

® lcnonb3yliTe NOAXOASALLIME BbICOKOKAYECTBEHHbBIE SKPaHMPOBaHHbIE kabenu.

Hanpmmep, MCﬂOﬂbByVITe BbICOKOYACTOTHbIE U CeTeBble kKabenu ¢ ABOMHbLIM 9Kpa-
HUPOBaHUEM.

® Bcerga cornacyiite kabenu ¢ pa3oMKHYTbIMU KOHL@AMW.
® (OO6paTtute BHMMaHue Ha AMC-knaccnmkaymnio B TEXHUYECKUX OaHHbIX.

PacnakoBka n npoBepka npubopa

MpoBepbTe KOMMMEKTHOCTb 060pYA0BaHMS, UCMOMb3yst BEAOMOCTb MOCTaBKU U CIMCOK
NPUHaANEeXHOCTEN AN NoCTaBnsiemMbix daneMeHTOoB. [poBepbTe Npnbop Ha Hanmune
Kaknx-nmbo nospexaeHui. Npn obHapyXeHnn NoBpeXxaeHnin HemeaneHHo obpaTuTech
K NepeBO34UKy, OCYLLEeCTBNASBLUEMY NOCTaBKy npubopa. B atom cnyyae obecnedybTe
COXPaHHOCTb SILMKA U yNaKkoBOYHOIO Matepuana.

YnakoBoOuHbI MaTepuan

CoxpaHuTe opurnHanbHbI yNakoBoYHbIV MaTepuan. Ecnu Bnocneactsmm npmubop
OyaeT HeobxoamMMo nepecnaTb UM NepeBesT, 3TOT MaTepuan MOXHO UCMOoJb30BaTb
ONS npeaynpexaeHns noBpexaeHns opraHoB ynpaseHns 1 pasbemMoB.
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3.1.1.2

3.1.1.3

MoaroToBka k paboTe

NPEAYNPEXXOQEHUE

Puck noBpexxaeHust BO BpeMst TPaHCMOPTUPOBKU U NOTPy3KU

HenocTtaTouHble Mepbl 3aLUTbl OT MEXaHWYECKMX U SNEKTPOCTATUYECKUX BO3OENCTBUI
BO BpeMsi TPaHCMOPTMPOBKM 1 NOrpy3Kku Npubopa MoryT NpMBECTU K ero noBpexae-
HUHO.

e Bceraa oGecneynBaiite JOCTATOMHYIO MEXAHUYECKYHO U 3MEKTPOCTaTUYECKYIO
3aLuTy.

e [lpu oTnpaBke npuGopa credyeT UCMoNb30BaTh OPUrMHanNbHY ynakosky. Ecnn
opurMHasnbHas ynakoBka OTCYTCTBYET, UCMOSb3YiTe 4OCTaTOYHOE KOSNMYECTBO
3anonHUTENs Ans npedoTBpalleHns nepeMeLleHnii npubopa BHYTpY sAlmka. Yna-
KyiTe npuGop B aHTUCTaTUYECKyto 06epTKy AN 3aluThl ero OT 3NeKTpocTaTuye-
CKUX pa3psigos.

e 3akpenuTe Npubop AN NpeoTBpaLLeHNst NOObIX NepeMeLLeHNI 1 NPOoYMX Mexa-
HMYecknx apdeKkToB BO BpEMSA TPAHCMOPTUPOBKM.

Cnucok npuHagnexHocrei

MpuGop NocTaBnsAeTcs Co CreayoLWUMM NPUHAANEXHOCTAMM:

e KowmnnekT kabensa v agantepa nMTaHus

®  JINTUN-MOHHBIN akKyMymnsaTop

e Kabenb USB2.0 Tuna A-Mini

® BOKOBOW peMeHb

® [leuaTHoe pykoBoacTtso "lNepsble warn"

® [lanka c JOKYMeHTamu, Coaepallas MHCTPYKUMM no 6e3onacHoCcTu, ceptTudukaThbl
KC un CE

ﬂ,OI’IOJ’IHVITeJ'IbeIe NnpnHaaneXxHoCTn n HoMepa AOnd X 3akasa nepevucrieHbl B TEXHU-
YeCKnX AaHHbIX.

PasmelueHne npubopa R&S ZNH

Mpnbop R&S ZNH B 0CHOBHOM McCnonb3yeTcsd Ans QUarHOCTUYECKUX Lener npu ycra-
HOBKe BbICOKOYaCTOTHbIX (haepHbIX kabenen n aHTeHH AN BCex TUMOB paavonepe-
AaTt4mkoB. Ero Takke MOXHO Mcnonb3oBaTh A5 onpeaeneHns amnnamTyaHbIX 1 ¢haso-
BbIX XapaKTEPUCTMK CIIOXKHbLIX UCTIbITaTENMbHbIX YCTPOWCTB M ANCKPETHBIX KOMMOHEHTOB
nyTem nsmepeHus nx S-napameTpos.

B 3aB/CMMOCTU OT YCMOBUIA MPUMEHEHMsI, MOXXHO noaoGpaTh yron o63opa akpaHa u
ynoxuTb npnéop R&S ZNH ropnaoHTanbHoO Unm NocTaBuUTb €ro ¢ NOMOLLBH OTKUAHOIO
ynopa Ha 3afHei CTeHKe.
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MoaroToBka k paboTe

[Mpn ropnsoHTanbHOM pacnonoxeHuv ans pabotsl ceepxy npubop R&S ZNH cnerka
HaKIMOHEeH C NMOMOLLbIO 3afHer MUKponoAcTaBku. Takoe nonoxeHne obecneunsaet
onTUManbHbIV yron o63opa akpaHa.

[nsa ynobcerea paboThl ¢ nepegHen naHenm nu CoOXpaHeH1st BO3MOXHOCTU YTEHUSA
MHpopMaLmMKM € 3KpaHa OTKMHbTE ynop nosagu npubopa R&S ZNH.

Mepea BkntoveHrem npubopa R&S ZNH Heobxoanmo BcTaBuTb B OTCeK Ansa 6atapew,
pacnosnoXeHHbli B 3agHen yactn R&S ZNH, nuTUIA-MOHHBIA akKKyMynaTop, BXOASLMIA B
KOMMIEKT NMOCTaBKM.

YcraHoBKa aKKymyrndTopa

1. OTKpyTMTEe ABa BMHTA C HakaTaHHOW rofIOBKOM, PAcnoNOXeHHbIe Ha KpblLlke GaTa-
penHoro oTceka.

2. OTKpOWNTE KPbILLKY.
3. BcraBbTte akkymynatop B R&S ZNH.

4. 3akpouiTe KpbILKY 1 3aKPYTUTE BUHTbI C HAKaTaHHON rONOBKOW.

Mpnbop R&S ZNH moxeT paboTaTb OT ceTeBOro agantepa unm oT akkymynsaTopa.
O0a ycTponcTBa BXOAAT B KOMMIEKT NOCTaBKN.
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3.1.1.4

3.1.1.5

MoaroToBka k paboTe

Mcnonb3oBaHWe CeTeBoro agantepa

NPEAYNPEXXOQEHUE

Puck noBpexxageHust npubopa
Bo nsbexaHne nospexaeHns npubopa:

® lcrnonb3yiTe TONbKO BXOAALLMIA B KOMIMNEKT NOCTaBKN CETEBOW afantep nuTaHus
(R&S HA-Z301, kop 3akasa 1321.1386.02).

® YbBeautechb, UTO HanpsxeHne cet NMTaHnda nepemMmeHHOro Toka CoBMeCTtnmo C
HanpsXXeHnewm, ykasaHHbIM Ha agantepe nuTaHus.

® [logknounTe K agantepy nuTaHus kabenb ¢ COOTBETCTBYIOLLEN BUITKOW.

MogknounTe ceTeBoOM aganTep NMTaHUSA K NOPTY NOCTOAHHOIO TOKa Ha NIEBOW CTOPOHE
npnbopa R&S ZNH (nosuuyus 1 Ha puc. 3-1). YoeguTecb B TOM, YTO LUTEKEP CETEBOIO
afanTepa NUTaHWsi NONHOCTLIO BCTABMEH B NOPT NOCTOSIHHOMO TOKA.

B 3aBucMmocTu OT TpebyeMor cucTeMbl PO3ETOK, MOAKIIOYMTE K CETEBOMY agantepy
MUTaHWsA COOTBETCTBYIOLLUIA Kabenb, BXOAALLMA B KOMMMEKT NOCTaBKM (N03nums 2 Ha
puc. 3-1).

W, HakoHel, BCTaBbTe BUIIKY Kabessi IMTaHusl B PO3ETKY CETW NepeMeHHOro Toka.

Puc. 3-1: CereBosi gnantep nuranns

1 = CeTeBoii agantep nuTaHus
2 = Kabenb nutaHus

[vanasoH HanpskeHuin ceTeBoOro agantepa nutaHms coctaenset ot 100 go 240 B
NepeMeHHOro Toka.

[Mocne NoaknYeHNs K UCTOYHUKY NMUTaHusA npubop R&S ZNH MOXHO BKITHOUNTD,
Ha)kaB Knasuwy [Power] Ha nepeaHen naHenu.

Pabota ot akkymynsaTopHou 6aTtapeu

Mpnbop R&S ZNH ocHalleH NHTennekTyanbHbIM MHAMKAaTOPOM bBaTapeun, KOTopbIi
oTobpaxaeT cocTosiHMe 3apsifa 6aTapen Ha knasuwe [Power], a Takke 3Ha4ok baTa-
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MoaroToBka k paboTe

peun, oToOpaxkaemblli B NpaBOM BEPXHEM yrny akpaHa. Cm. rn. 3.2.6, "OnucaHune
aKkpaHa", Ha cTp. 29.

JINTUIA-NOHHBIN akKyMynAaTop umeeT eMKocTb 6,9 Ay / 74 BT4 (Mpy HOMMHANBHOM
HanpshkeHun 10,80 B) n npu nonHom 3apsige obecnevmBaeT 4O YETbIpeEX 4YacoB
paboTbl npubopa (B NpegyCcTaHOBNEHHOM COCTOSIHUN).

dakTnyeckoe Bpems paboThbl 3aBUCUT OT TEKYLLErO YPOBHS 3apsiga (CM. puc. 3-2), Tem-
nepaTypbl OKpy)XatoLLer cpeapbl U OT pexxuma paboTbl npndopa R&S ZNH.

CBoaHasi MHopmaLuns 0 CBETOAMOAHON MHAUKaUMK knaeuwin [Power] npuBeaeHa B
Tabn. 3-1.

Mpouecc 3apsakv 1 paspsaki akkymynaTopa, oToGparkaemblil 3Ha4KOM akkyMynsiTopa
Ha 9KpaHe gucnnes, nokasaH HUXe:

Battery charging process Battery discharging process
Low Batt Battery 50% Battery fully Battery fully Battery 50% Low Batt
indicator charged charged charged charged indicator

Puc. 3-2: Mpoyecc sapsakv n paspsakv akkyMyssropa

IMpouecc 3apsakm 3aHMMaeT nopsigka Tpex Yacos, ecnv R&S ZNH HaxoguTcst B Heak-
TMBHOM cocTosiHMK (T.e. R&S ZNH BbikntoueH). Ecnu npubop HaxoguTcsa B akTUBHOM
coctosiHuM (T.e. R&S ZNH BkritoyeH), Bpems 3apsaku yBennumBaeTcs NpuMepHO 40
NATM YacoB, T.K. YaCTb 3apAOHOro Toka yxoauT Ha nuTaHne R&S ZNH.

Bo Bpemsi paboThl Ha Bble3ge MOXHO Takke 3apsiKaTb akKyMynsaTop C MOMOLLbIO aBTO-
MobGunbHoro agantepa nutaHus (R&S HA-Z302, koa 3akasa 1321.1340.02). AsTomo-
OVnbHbIV aganTep NUTaHUs NOAKMYAETCa KO BXOAY MUTaHUSA NOCTOSIHHOro Toka. C
NMOMOLLbI0 aBTOMOBMMBHOrO agantepa nMTaHus MOXHO Takke 3apskatb R&S ZNH ot
rHesga npukypusaTens. [Npy HEOBXOAMMOCTN MOXHO NPUOBPECTH 3anNacHON akKyMyns-
Top (R&S HA-Z306, kog 3aka3a 1321.1334.02), obnagatoLLmin Takom Xe eMKOCTbIO U
BPEMEHEM 3apsAaKKN, YTO N CTaHOAPTHbIA akKyMynsaTop, BXOOALWMIA B KOMMMEKT
NnocTaBKu.

AKKYMYNATOp, BXOASLMIA B KOMMNIEKT NOCTaBKW, 3apsiKEH HE MOMHOCTbLIO, AN paboThbl
OT aKKymynsiTopa ero Heobxo4nMo cHavana 3apsguTb.

[ns 3apsigku akkymynsatopa, NoAKIMYUTE CETEBON aganTep NUTaHUs, BXOOALWMNA B
KOMMMEKT nocTaBku. [JononHnTenbHble CBeAEHMS CM. B pasgene "lpuveHeHne BHeLl-
Hero 3apsaHoro ycrtponctea' Ha cTp. 20.

MNp1MeHeHWe BHeLLHEero 3apsAaHOro yCTponcTea

[ns 3apsigkn akkymynatopa MOXHO Takke MCMoNb30BaTh BHELLHEE 3apsifHOE YCTPOM-
ctBO (R&S HA-Z303, koa 3aka3a 1321.1328.02).

Ons 3apPALOKN aKKyMYyIATOpa BHE r|pM60pa, BCTaBbTE€ aKKyMYJIATOP BO BHELLHEE 3apaa-
HO€e yCTpOVICTBO N nogarnTte Ha Hero nNUTaHne oT CETEBOrO agantepa.

I"Ipou,ecc 3apPAOKN NHONLMPYETCA XeNTbIM CBETOOMOO0M. Kak TonbKo AKKYMYIATOP
NOJTHOCTbLIO 3apsKeH, 3TOT CBEeTOAMNO4 CTAHET 3EJIEHbLIM. KpaCHbIVI cBeTogmoa Ha
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MoaroToBka k paboTe

3apAaaHOM yCTpOVICTBe YKa3bIBa€T Ha TO, YTO aKKyMYJIATOP HE 3apsAXKaeTca nnum npo-
LecCC 3apAanku 3asepLunsica HeygadHo.

Puc. 3-3: BHeluHee 3apsiHoe yCcTporcTBo

1 = JIuTnin-nonHHbIN akkymynatop R&S HA-Z306
2 = BHelwHee 3apsigHoe yctpolicTBo R&S HA-Z303
3 = CeteBown agantep nutanns R&S HA-Z301 nnu aBTomobuneHein agantep R&S HA-Z302

A OCTOPOXHO

OnacHOCTb JOPOXHO-TPaHCMNOPTHLIX NPOUCLLECTBUM, TENECHLIX NOBPEXAEeHUIn U MaTe-
pvanbHoro yuwepba

® Beoikntovante npubop R&S ZNH Bo Bpems e3abl unuv npu paboTtatowem gBuraTene.

e Pab6oTta c npnbopom R&S ZNH yepes pasbem nprkypuBaTensa BO BpeEMS ABMXKE-
HMS UK XKe Npu paboTaroLem ABuraTene 3anpeLlaeTcs.

3.1.1.6 O6cnyxuBaHne akkymynsTopHor 6atapen

Mpnbop R&S ZNH noctaenseTcs B KOMMAMAEKTE C IMTUA-UOHHBIM akKyMmynaTopom. B
Lenom, akkyMynsitopHbole 6atapen yaobHbl 1 NpocTbl B o6patyeHnu. Mpu obpalyeHnm ¢
aKKyMynsTOPOM CReaynTe MHCTPYKUMAM, NPUBEAEHHBLIM B MHCTPYKLMAX MO TEXHUKE
6e30nacHOCTM 1 B CReAyoLWmMX rnaBax.

OkcnnyaTtaums
® AkkymynsaTopHasi 6atapes npeaHa3HavyeHa Ons KOHKPeTHOro npumeHeHus. He
ncnonb3ynte ee Ans Apyrux Lenen.

® He coeguHsanTe 6aTape|/| nocnenoBaTtesibHO Uinn napanneribHO, NOCKOJIbKY 3TO
MOXET NPUBECTU K CEPbE3HbLIM NOBPEXOAEHNAM.

e CobnoganTe npaBuIbHYO NOMNSPHOCTb MPU YCTAHOBKE 1 3apsgke.

® He pgonyckante HarpeBa 6atapeu Bbiwe 70°C. baTapes coaepXuT nnaBkue npeg-
OXpaHUTENU, KOTopble MOryT cpaboTaTtb 1 NPUBECTU k ee HepaboTocnocobHOCTH.

e BaTtapesi cooepXuT aMEeKTPOHHYI0 CXeMy ANs 3almThbl OT ryGokoro paspsiaa,
M36bITOYHOrO 3apsaa U KOPOTKOrO 3aMblKaHus Mexay KnemMmMmamu.

— Ecnu He nonyyaeTcsa pa3psantb 6atapeto, oHa MoxeT ObITb rnyboko paspsi-
XeHa. 3apsauTte batapeto B TeyeHne 0,5 yacos 1 nonpobyiiTe CHoBa.
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— Ecnu He nony4yaeTcs 3apsauTb 6aTapeto, oHa MOXKeT GblTb N30bITOYHO 3apsi-
eHa. Paspsgute 6aTapeto 1 nonpobyiTe cHoOBA.

— Ecnu 6aTtapes 6bina KopoTko3amkHyTa, 3apaguTe ee, YToObl COPOCUTL Arek-
TPOHHbIE CXEMBbI.

— Ecnun 6aTapes no npexxHemy He paboTaeT, oOpaTUTECH B LLIEHTP NOAAEPKKN
Rohde & Schwarz.

® He gonyckarite KOHTakTa MeTann4yeckmx NnpeaMeToB C kKnemmamu 6atapen.
® He ocyuwlecTBnsaiTe namky HENOCPeaCTBEHHO K 6aTapee.

XpaHeHwne

Ecnun 6aTapest He UCMOSb3yeTcsl, OHa NOCTeneHHo paspsikaeTcs. [pu xpaHeHue GaTta-
peun B TeYeHUe NpoAOSKMTENbHOrO Neproaa BpeMeHu crieqyeT oGecneynTb

® bepexHoe obpalleHne ¢ baTapeeli Bo nsbexaHne KopoTKoro 3amblikaHus. Yoeau-
TECb, YTO BbIBOAbI M KNeMMbl 6aTapeun n3onmpoBaHbl.

e XpaHeHune 6atapen B NOCTaBNSeMON Nepes NCNonNbL30BaHNMEM ynakoBke. Temnepa-
Typa He gomkHa npesbiwaTs 30°C.

e XpaHeHue HGaTapen Npu Ha4anbHOM ypoBHe 3apsifa mexay 15% n 50% ee emko-
ctu. [Npu pacyeTe HauyanbHOro YPOBHSA 3apsaa cneayet ydecTb

- MakcumarnbHoe noTpebneHne aneKTPOHHbIX CXEM;

— Cawmopa3spsg 6atapen — 4Yem Bblille YpOBeHb 3apsaaa, TeM BbllLE CKOPOCTb
camopaspsaaa

® 3beratb rnybokoro paspsiga 6batapen. nybokum paspsigom 6artapeun cumtaeTcs
nageHne ypoBHsi 3apsifa Hxe 5% oT ee emKocTy.

® [lepesapsagky 6atapeu, no KpariHen mepe, Kaxkable LecTb MeCsLEB.
Ecnu HanpspkeHve 6aTapen cTaHeT Huxe unm pasHo 0 B, uenu 3awmTel 6atapen
MOTyT NepeBecTun ee B CnsLwui pexum. B atom cnyyvae cnegyet cbpocutb BaTapeto ¢
MOMOLLbIO HaZnexallero 3apsifHoro yCTponcTBa.
TpaHcnopTupoBka
Mpu TpaHCNOPTUPOBKE aKKyMynATOPHOW 6aTapeun Kakmx-nmbo ocobbix NpaBus He Npu-
MeHsieTcs. fAdvenkn 6aTapen He cogepxaT MeTanIM4yeckoro nuTus.
OkoH4aHVe cpoka cry>0bl
C pocToMm KonuyecTsa LMKIOB 3apsaa eMKOCTb 6aTtapen ymeHbLIaeTCs, YTo NpuBoanT
K OKOHYaHWIO ee cpoka cryxbbl. lMocne okoHYaHMsA cpoka cnybbl 3anpeLuaeTcs
BCKpbIBaTb akkymynsaTop. He 6pocarite akkyMynsaTop B OrOHb..

3.1.2 BknoyeHue v BbiknoveHne npudopa
Mpubop moxeT paboTaTb OT BXxoAa NEPEeMEHHOro 1M NOCTOSIHHOrO (paboTa OT aKky-
MynsTopa unv aBToMobunbHoro agantepa) Toka. Cm. rn. 3.1.1.4, "Vicnoneb3oBaHue

ceteBoro agantepa", Ha cTp. 19.

» HaxmuTe knasuwy [Power] onsa BknoyeHus npubopa.
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Bo Bpems 3arpy3kun Ha akpaHe R&S ZNH oTtobpakaeTcs 3acTtaBka C ykazaHUeM
paboyero ananasoHa 4yactoT npubopa. B 3aBUCMMOCTM OT YCTAHOBIIEHHOW 4acTOT-
HOW ONuMKM 3arpykaeTcs COOTBETCTBYHOLLLAA 3acTaBka.

Mocne 3arpy3ku npubop roToB K paboTe.

Cnvcok OOCTYMHbIX ONuuiA cM. B BpoLutope ¢ onucaHmem npubopa.

» HaxmuTe knaBuwy [Power] ons BbiknioveHnst npuoopa.

NPEAYNPEXXOQEHUE

OnacHOCTb NOTEPU AaHHbIX

Ecnun paboTtatowmii npnbop (6e3 6atapen) oTcoeanHUTb OT kKabens nutaHus, npubop

TepsieT CBOM TeKyLUme HacTpoiku. Bonee Toro, MoryT 6biTb NOTEPSIHLI MPOrPaMMHbIe
JaHHble.

[ns wraTHOro BbIxo4a 13 NporpamMMbl, B NEPBYHO OYEpeab, HAXXMUTE KraBuLy
[Powerl].

Hwxe nokasaHo noseaerne knasuwiv [POWER] B paznunyHbIx pexxumax padoTbl.

Tabn. 3-1: CeogHas nHgopmayuns 0 cBeToquogHoNA nHankaLmm knasmwm POWER

CBeToAvoaHas nHAMKaLmMA Kna- OnucaHue
BuvLM [Power]

3eneHsbiit cee- | [B] Mpubop B paboyem pexume.

Toauon

CuHuii ceeTo- | [ MpnGop HaxoaWTCS B BbIKITIOYEHHOM COCTOSIHUM C MOSTHOCTLIO 3apsi-
avog, JKEeHHbIM akkyMmynsiTopom. MuraHue cvHero ceetogvoga ykasbiBaeT

Ha TO, 4YTO NAET 3apdaaka akkymynatopa.

XKentbili ce- | [@) MpuGop HaxoaMTCs B BbIKMIOYEHHOM PEXUME C NUTAHUEM OT CETU
Togvon nepemMeHHOro Toka, U B HeM HeT GaTapeu.

KpacHblii cee- | [l Owwubka 3apsaku akkymynstopa.

Togvon

CeeTtoavop, = 370 03HaYaeT, YTo Ha NPUGOP He NoJaeTCs MOCTOSIHHBIA UNK Nepe-
BbIKIOYEH MeHHBIN ToK. MprBop HaxoaNUTCs B BBIKITOYEHHOM PEXMME.

3.2 OO6Lee onucaHue npudopa

B aToli rnaBe gaeTtcsa onvcaHue npubopa ¢ pasHbiX CTOPOH.
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3.2.1 Bwug cnepeon

Il

)&

I

21
Puc. 3-4: Bug cnepean Ha npnbop R&S ZNH

1
2
3
4
5
6
7
8

= BY-nopt 1

= BNC-pasbem

= Pasbem HayLIHWKOB

= lMoptel USB

= BY-nopt 2

= CeHcopHasi obracTb aKkpaHa

= Hagnucm dyHKUMOHaNbHbIX KnaBuL (Ha 3KpaHe)

= ®QyHKUMOHaNbHasA knasumwa

9 = CucrtemHble Knasuwmn

10 = MNopT NUTaHUsi NTOCTOAHHOTO TOKa (3a 3ALLUTHOW KPbILLKON)
11 = KeHCUHITOHCKMI 3aMOK

12 = KnaBuwwm yHKUmR

13 = KnaBuwwa BKn/BbIKN

14 = ByKkBeHHO-LMPOBbLIE KNaBuLLN

15 = KnaBuwv eamHny namepeHus

16 = KnaBuwa Bo3Bparta

17 = KnaBuwwa oTMeHbI

18 = lNoBopoTHas py4ka

19 = KnaBuiia nony4eHnsi CHUIMKOB 9KpaHa

20 = Pasbembl LAN 1 Mini USB (3a 3aLMTHON KPbILLKOW)
21 = Pasbem Ansa Micro-SD kapT (He BUAEH, Tak Kak HaXOAUTCS 3a akKyMyNnSATOPHbIM OTCEKOM)

OnucaHure knaBuw cM. B . 5.3, "Knasuwn nepeaHent nanenn”, Ha ctp. 80.
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3.2.2

OO6uee onncaHune npmodopa

NPEAYNPEXXOQEHUE

MoBspexaeHne npubopa YNCTALMMU cpeacTBamm

UncTswme cpeactsa cogepkaT BelecTsa, KoTopble MoryT noBpeanTb npubop. Hanpu-
Mep, YACTSLLME CPeaCcTBa, KOTopble coaepaT pacTBOpPUTENb, MOTYT NoOBpeanTb
HaOnucK Ha nepeaHen naHenn Unu NNacTUKoBbIe AeTanu Uy gucnnein.

Hukorga He Nonb3ymTech TakKUMK YUCTALLMMY CPEACTBaMU, kak pacTBopuTenu (pasba-
BUTENW, aLeTOH U T.4.), KUCMOTbI, LWENoYM Unn Npoymne BeLLecTsa.

[lns YncTkM BHELWWHUX aeTanen np|/|60pa noaxoaunT MArkaa, He octaBnAaroaa BOJTOKOH
TKaHb O5NA CHATUA NbINNA.

Bup ceepxy

1 = BY-nopt 1

2 = BNC-pasbem

3 = Pa3bem HayLluHVKOB
4 = Pasbem USB Tuna A
5 = BY-nopt 2

BY-nopt 1 / BY-nopt 2
B 3aBucumocTun oT mogenu npubopa ncnonb3yrTcs pasHble BY-pasbembi.

® Pasbembl N-Tuna ana mogenu 04 / 08/ 18
e Pasbembl RPC 3,5 mm ans moaenu 26

BY-nopThl paboTatoT kak Bbixoabl Ans BY-curHana Bo3gencTBus 1 kak BXogbl 4ns
n3amepeHHbix BY-curHanos ot MY (0TBETHbIX curHanos). MakcumanbHo gonyctumast
MOLLHOCTb Ha BxogHoM BY-nopTte coctasnsiet 0 gbmBT, go 50 B noctosiHHoro Toka. B
3aBMCUMOCTU OT MOAENU, NoaknounTe kabenb unn ucnelityemoe yctponctao (NY) k
BY-Bxogy ¢ nomoLLbo COOTBETCTBYIOLLEro pasbema. [Ang nogkntodeHmsa LY k npubopy
R&S ZNH moxeT notpeboBaTtbes kabensb.

e C nomoulblo ogHoro BY-nopta MOXHO reHeprpoBaTh CUrHan BO34encTeus u
N3MepsaTb OTBETHbIN CUrHan B pexume otpaxeHus. [NprMmepsl nsSMepeHuii CM. B
rmn. 7.1, "MNpoBeneHne namepeHuin kabener n aHteHH", Ha cTp. 112.

e C nomoubio ABYyX BY-NOpTOB MOXHO BbINOMHATL NOMHOLIEHHbIE ABYXNOPTOBbIE
namepeHus. Npumepsl n3MepeHuii cMm. B 1. 8, "BekTopHbIn aHanus uenen”,
Ha cTp. 155.
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OO6uee onncaHune npmodopa

A OCTOPOXHO

Puck nopaxeHnsa 311eKTpu4eCkumMm TOKOM

Bo nsbexaHne nopaxeHna aNeKTpn4eCknm TOKOM, NOCTOAHHOE HanpAXXeHmne Ha Bxoae
HUKOrga He OOJKHO npeBblllaTbh 3Ha4YeHUA, yKa3daHHOro Ha Kopnyce.

NPEAYNPEXXOQEHUE

Puck noBpexpaeHust npubopa

Bo nsbexaHue noBpeXaeHnda KoHgeHcaTopa CBA3v, BXOOHOro atTteHaTopa uin cme-
cutensd, NOCTOAHHOE HanpsaXeHne Ha BXo4de He OOJKHO NnpeBbllaTb 3Ha4YeHuA, yka-
3aHHOIo B TEXHUYECKUX XapaKTepPUCTUKax.

NPEAYNPEXXOQEHUE

Puck noepexgeHus Y

Mpnbop R&S ZNH oTobpaxaeT nHAMKaTOP MCTOYHMKA CUrHana B CTpPOKe 3arofioBka.
Ecnu nHavkatop otobpaxaeT NOMHbI 3eNEHbIN KPY>KOK, MICTOYHUK CUrHana npucyT-
CTBYET Ha BbIxogHOM BY-pasbeme.

UToObl NpeaoTBpaTUTh NoBpexaeHne MY, BaXHO yunTbiBaTb MakCMManbHYH BXOOHYH
mMoLHocTb LY nepen nogknioyeHnem.

e [@: VcTouHuK curHana NPUCYTCTBYET HaA BbIXOOAHOM Bl—l-pasbeme
e [ : cTouYHUK curHana OTCYTCTBYET Ha BbIXOOQHOM Bl-l-pasbeme

BNC-pasbem

BNC-pasbembl MOXHO MCMOMb30BaTh A5 pa3nyyHblX NpUMeHeHni. MoXXHO nogaBatb
BHELLHWI CUrHarm 3arnycka Unm BHELLHWIA OMOpPHbIV curHan. Ero Takke MoxHO
HacTpouTb Kak NopT cMeLleHns BIAS.

Korga pasbem BNC HacTpoeH B Ka4ecTBe BXOAa 3anycka, OH yrpaBnseT Havyanom
namepeHusi. Pexxum 3anycka Bbloupaetcs B meHto SWEEP. YpoBHu cpabaTbiBaHus
OYHKL MM 3anycka aHanornyHel ypoBHam curHana TTL.

Korga pasbem BNC ckoHurypupoBaH B kayecTBe BXOZa OMOPHOro curHana, MoxHo
nogaTtb Ha HEro BHELUHWI ONopHbIN curHan Yactotor 10 My, onst YacTOTHOM CUHXPO-
HM3auum. MeTka BHelLHero ornopHoro curHana Bl otobpaxaeTcsl B BEpXHEM NPaBOM
yriy CTPOKM 3arosioBka, NokasbiBasi, YTO OMOPHbIV CUrHan NogaeTcsi Yepes BXOL, BHELL-
Hero curHana. MeTtka cTaHOBUTCS 3eMNeHOM Npu 0OHapY>XeHWUM OMOPHOro cuUrHana.

YpoBeHb curHana onopHoi YacToTbl AoMmkeH ObiTb Bhile 0 ABEMBT. Ecnu Ha pasbeme
BNC oTtcyTcTBYET OnopHbI curHan, npudop R&S ZNH BbIBOOUT COOTBETCTBYIOLLEE
coobuleHune. Taknm obpasom, MOXKHO n3bexartb M3MepeHnin 6e3 Hann4umst ONOPHOro
curHana.

C nomouubto onumm R&S ZNH-K10 (kog 3akasa 1334.6846.02) pazbem BNC moxHO
HaCTPOUTb B Ka4eCTBE BHYTPEHHEro NOpTa CMELLEHNS NMOCTOSIHHOIO ToKa, obecneyn-
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OO6uee onncaHune npmuodopa

BawLlero BbiXxoa noCTtoAHHOIO TOKa. AKTUBHOE TecTtupyemoe 060py/:|,OBaH|/|e MOXeT
nony4yarb nNnuTaHne 4epes nopTt CMeLLeHn4.

NPEAYNPEXXOQEHUE

Puck noBpexpgeHus npubopa

Bo usbexaHne noBpexaeHnsa cnegsilero reHepaTopa, HAKorga He nogaBanTe TOKU
Bbiwe 600 MA nnn HanpsikeHns Boiwe 20 B Ha pasbembl BNC, ecnv 3T pasbembl He
CKOH(OUIypUpoBaHbl B KA4ECTBE BbIXOO0B TOKa cMelleHus BIAS.

Ecnn atn BNC-pasbembl CKOHGUryprpoBaHbl B KAYECTBE BXOA0B TOKA CMELLEHUSI
BIAS, Hukorga He nogaBanTe Ha HUX TOKM Bbile 600 MA 1nu HanpskeHus Bbiwe 50 B.

Pasbem HayLLUHUKOB

Pasbem 3,5 MM s HayLWHUKOB UMEET BHYTpPEHHee conpoTusneHne npumepHo 10 Om.

Pasbem USB tvna A

Pasbem USB MOXHO 1Ccnonb3oBaTh A4S NOAKMYEHNs raLll-HOCUTENEN U CoXpaHe-
HUS HAbOPOB AaHHbLIX UM CHUMKOB 3KpaHa. Ero Takke MOXXHO MCMonb3oBaThb ANns
yrnpaBneHuss paboTol BHELIHEro AaTyYnka MOLLHOCTM.

A OCTOPOXHO

Puck nopaxeHust anekTpu4eckuM TOKOM

Bo n3bexaHune nopaxeHna aNeKTpu4eCKUM TOKOM, NOCTOAHHOE HanpdaXXeHne Ha BXxoae
He OOJDKHO npeBblllaTh 3Ha4YeHuaA, yKa3daHHOro Ha Kopnyce.

NPEAYNPEXXOQEHUE

Puck noepexaeHust npubopa

e (Cnepute 3a TeMm, 4Tobbl He neperpy3nTb BY-Bxoa n cobnogarite MmakcumMarnbHO
OOMyCTMMble YPOBHM curHana. MakcumarnbHO JOoNyCTUMbIE YPOBHU CUrHana npvse-
OeHbl B TEXHUYECKUX AaHHbIX.

® Bo usbexaHue NoBpexaeHNst pa3genuTenbHOro KOHAeHcaTopa, BXOAHOMo atTe-
HtoaTopa UM cMecuTensa BXOAHOE HanpsiXeHue NOCTOAHHOrO Toka He AOMKHO
npesbiwatb 50 B.
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OO6uee onncaHune npmodopa

3.2.3 Bwupacnesa

1 = BXo4 NOCTOSAHHOrO HaNpPsPKeHUs
2 = He300 3amka KeHCuHrToHa

Bxopf, MOCTOSIHHOIO HanpshkeHust

Yepes pa3beM NUTaHUsA NOCTOSIHHOro Toka npubop R&S ZNH nutaeTtca ot ceTeBoro
agjanTepa nuTaHus (npeobpasoBaTens NEPEMEHHOro TOKa B MOCTOSIHHbLIN). . Pasbem
NUTaHNUSI MOCTOSIHHOIO TOKa MOXHO TakKe UCMOMb30BaTh A4 3apsaa akkyMynsitopa.

Me3po 3amka KeHcuHrtoHa

K kopnycy R&S ZNH moxHO nprkpenuTb 3amMok KeHCUHITOHa, YTOObl MexaHU4YeCcKn
npuesa3aTb Npubop k paboyen cTaHumN.

3.2.4 Bwupcnpasa

1 = Pasbem Mini USB
2 = lopt LAN

Pasbem LAN

Pasbem RJ-45 gna nogknoueHunsa npubopa k nokanbHon cetn (LAN) 1 nepegaym gaH-
HbIX B 000MX HanpaeneHusix. MNogaepxmBaeTcsa ckopoctb go 100 Mout/c.

Pastem USB Tuna B (MMHun-USB)

Pasbem mnHu-USB gnsa nogknoyeHus KoMnbloTepa A OCyLWeCTBNeHNs ANCTaHLNOH-
HOro ynpasneHnsi NpMbopom 1 nepeaayn AaHHbIX B 060MX HanpaBneHusx.
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OO6uee onncaHune npmodopa

3.2.5 Bwupg csagu

Pasbem anga kapTbl micro-SD pacnonoXeH 3a akkyMynsaTOpHbIM OTCEKOM npubopa
R&S ZNH.

OTKpoNTe 3aLUNTHYHIO KPbILLKY, 4TOBbI NOMYYnTb OCTYN K pasbemy A5 KapTbl micro-
SD. KapTy micro-SD MOXHO 1cnonb3oBaTh 4S8 XpaHeHUs1 HABOPOB AaHHbIX UM CHUM-
KOB 3KpaHa.

3.2.6 OnucaHue akpaHa

O6nacTb 0TOGPaKEHNS UMEET CEHCOPHbIN 3KpaH, PYHKLMOHANBHOCTb KOTOPOTro
MOXHO BKITHOUUTb UIM BBIKIIOYMTb B MEHIO HAcTPOViKK NpuGopa.

[ns nony4eHuns nHopmMauum o pasnuyHbix pasgenax obnactn otobpaxeHus un
»KeCcTax CEHCOPHOro aKpaHa, cM. pasgensl ri. 4.1, "Cxema v anemMeHThbl akpaHa",
Ha cTp. 31 n rn. 5.1, "OnemeHT eCcToB CEHCOPHOro aKkpaHa", Ha CTp. 74 B pyKoBOA-
cTBe no akcnnyaTtauyum npubopa R&S ZNH.
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OO6uee onncaHune npmuodopa

Vector Network Analyzer o GPS @ +{m
Upper Limit Trc 1 384dB : 20/11/2020
Lower Limit Trc1 -41.94dBPA 17:43
Line 1 -56.00 dB (2] Mea
M1 34450261 GHz 0.47-0.34 p M2 66250225 GHz 0.35+j0.18 p 10 kHz

M1 i ? M2 I AL 2b Points
M1 2 7 ] M2 :
'”___— s

& . Tre2 S21 (cal) Smith Trc4 S22 (cal) Smith

' W0 34450261 GHz

Delete Marker Select Marker o Marker Mode Set Marker

Puc. 3-5: Onncanne akpaHa

1 = CTpoka 3aronoska

2 = OKHO pe3ynbTaToB U3MepeHust
3 = OKHO 13MepUTENBLHON KPUBOM
4 = OkHO napameTpoB

5 = @yHKUMOHanNbHbIE KaBuLLN

NPEAYNPEXXOQEHUE

OnacHOCTb NOBpeXaeHUA CEHCOPHOro aKpaHa BO BPeEMS paGOTbI C HUM

® Hukorga He KacanWTech dKpaHa LIapyvKOBbIMU PyYKaMun Un ApYrMMu ykasblBato-
LWMMKU NpeaMeTaMm C OCTPbIMU KpasiMu.

e [lna pa60T|=| C CEHCOPHbIM 3KpaHOM peKkoMeHAYEeTCA UCMNOJIb30BaTb TOJIbKO
nanbubl. B kauectBe anbTepHaTUBbl MOXXHO UCMNOJIb30BaTb CTUIYC C rMagknm Mar-
KMM HaKOHEYHWNKOM.

® Hukorga He nNpuKnagbiBanTe Ype3mMepHyo CUny rnpu Haxatnm Ha akpaH. Kacartecb
€ero C JIerkum ycurnmem.

® He LapanariTe NOBEPXHOCTb 3KpaHa, Hanpumep, HOrTaMu. He npoTupanTe aKpaH ¢
GonbLUXM yCUMeM, HanpuMep, TPANKON OT MbIfK.
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R&S®ZNH Ba3soBble onepauum

Cxema 1 aneMeHTbI 9KpaHa

4 ba3sosble onepawuu

B cnepytolmx rnaeax npegcraBneH 0630p M3MepeHUii, KOTOPbIE MOXHO BbINOMHUTL C
nomotubto npnbopa R&S ZNH.

®  CXEMA N ONTEMEHTBI KPAH . 1e1eeeeeeiieeereeeeeeeeetaaesessaaaaansessereneeaeeessssaaaasnseesneeneeseeeeann 31
o HacTporka R&S ZNH......coo o e e e e e rnnees 39
o [loakntoueHne nprbopa R&S ZNH K TTK. ... 53
®  YTPABIIEHUE ONLMAMM. ... ieeeeeeeeeeeeeeeeeeeeeeeeeeeetateaaaa e s s e s e seeeaaaaaasaseeeseeeaeeessssnsnnnnnnnnnn 60
o laMepeHnEe XapPaKTEPUCTUK MEPEAAUM. ....cceeeeeeeeeeeeeeeeeeeeeeeeeeeeeetarsanaa e e e e e e eaaaaaaaas 64
e /ICNONb30BaHNE OATUMKA MOLLUHOCT . ..cceeeeieiieretntntnnnnnnaaaaseseseeeaaaaaasaseseeeeesesssssrnnes 68
e CoxpaHeHue 1 BbI30B U3 MaMsATH HAaCTPOEK U pe3yNibTaTOB U3MEPEHUMN................ 73

4.1 Cxema n anemMeHTbl 3KpaHa

Ha cnegytolem pucyHke nokasaHa KOMMOHOBKA 3KpaHa B PEXMMe BEKTOPHOro aHamnu-
3artopa Leneii. KoMNoHoBKa 3KpaHOB A8 Pa3fUYHbIX PEXMMOB paboTbl UNK nsmepe-
HWI NpeacTaBneHbl B COOTBETCTBYIOLWMX pasaenax 4aHHOro pykoBoaCTBa.

Vector Network Analyzer @ (2 ] GPS @ +
GPS N1°20'17.178" [E103°57'53.364" Alt.766 m @ L Satellites 12 é"'fg’?g :
Upper Limit Trc 1 117 dB E
LowerLimit Trc1 -204dB (7]
Line 1 -040dB

Trc2 ELen 103.886 mm Trc3 ELen 50915 mm  Trcd Delay 16972 ps  Power

-10 dBm
0.52dB M1 3052382565 GHz 107.38 °

5 14 10

(9] @ Trc1 512 (cal int) Mag
DC Bias on BNC, +2.0 V, Current: 281232.094 A@»@

@ af i (16) ”
(@ TN 25]
@ =2

@ b2 e Stop 26.5GHz S Stop 265 GHz 0@ S-e

Numerator @  Denominator€® Dnving Port Back

Puc. 4-1: KomrioHoska akparHa R&S ZNH

= [laHHble n3mepeHus
= CoCTOsiHME BHELUHEero ornopHoro curHana, GPS n nctounHuka curHana
= CocTosiHWe GaTapen
= CTpoka 3arornoska
= GPS-uHgpopmaums
= [ata v Bpems
= OKHO pe3ynbTaToB M3MeEPEHUS
= TekyLwas BblbpaHHas KHoMka
= OKHO V3MepUTENBHONM KPUBOI (MOXET 0TOBpaxaTbCs A0 YeTbIpex)
0 = MeTka kpviBOW

= O oo ~NO O DWN-=-
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4.1.1

Cxema 1 aneMeHTbl 9KpaHa

11 = CocTosiHVe NOAKIYEHUS BHYTPEHHETO CMELLEHUSI MOCTOSIHHOMO TOKa
12 = OnopHoe NonoXeHne N3mMepuTENbHON KPUBOW

13 = MeTka BbIOpaHHOW KpUBOWA

14 = V\HgnkaTop HEKOPPEKTHOWN KPUBOWA

15 = CuHss TouKka 03HavaeT, YTO HacTpoiika He CBsi3aHa C APYroi annapaTHO HacTPOWKOM
16 = lNopor BepxHen npeaenbHO NMMHUK

17 = N3avepuTenbHas kpuBas (MoXeT oTobpaxaTbCs A0 YeTbIpeX)

18 = InHus nHamkaymm

19 = Nopor HwxHen npefenbHON NMHUK

20 = Mapkep

21 = Tekywuii BbIGPaHHbIN Mapkep

22 = [lenbTa-mapkep

23 = lNonoca NpokpyTKX Afsi NpoCcMOoTpa napameTpoB

24 = [locTynHble NYHKTbI MEHIO

25 = AKTMBHbIV NYHKT MEHIO

26 = Tekywuii BbIGPaHHbINA MYHKT MEHI0

27 = OKkHO NapamMeTpoB

28 = O630p KOHpUrypaymm

29 = BblbpaHHast hyHKLMOHanNbHas knasuLua

30 = JocTtynHas dpyHKUMOHanbHasa knasuwa

Ctpoka 3aronoska

CTtpoka 3aronoBka oTobpakaeTcs B BEPXHEWN YacTu 3KpaHa.

Vector Network Analyzer

OHa ncnonb3yeTcsa Ansg oTobpaxeHns ctaTmyeckor MHpopmaumm:

® Bas3oBoli MHopMauuKn, Takon Kak norotun komnaHum R&S, HasBaHme pexuma
namepenus (Hanpumep, "Vector Network Analyzer", "Vector Voltmeter", "Power
Meter"), BHELLHMI ONOPHBIN CUrHan Ansi YacToTbl ONOPHOro reHepaTopa, GPS,
WHAMKATOP UCTOYHMUKA CUrHana n coctosiHue 6atapeun

® HasBaHus akceccyapos, NOAKITIYEHHbIX K |'|p|/16opy, Hanpumep, Agat4ynKka MOLLHO-
CTn

e CraHgapTHOW nHdopMaLms, Takol Kak Moaenb kabensa n HaseaHne Tabnumubl KaHa-
nos

MeTka KpuBoM

MeTka KpuBoIi oToGpaxxaeTcsl B MPpaBOM BEPXHEM YTy OKHa U3MepUTENbHON KPUBO 1
COLEPXKUT CrieayoLLy MHGOPMaLNIO:

LECY LK (cal int) Smith

e CocTosiHMe BblOOpa KpUBOW B peXUME BEKTOPHOro aHanmaartopa uenen (VNA)
®oH BbIOpaHHOW KPMBOW BbloensieTcs

® Howmep kpuBow B pexxume VNA (Hanpumep, "Trc1", "Trc2", "Trc3", "Trc4")

® |3amepuTenbHas kpueas (Hanpumep, "S21")

e CocTosiHue kannbposku (Hanpumep, "norm", "cal int")
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Cxema 1 aneMeHTbI 9KpaHa

e (dopmaT M3MepuTensHON Kpueor (Hanpumep, "Smith")

4.1.3 OKHO pesynbTaToB U3MEpPEHUs

@ CneupanbHble XeCTbl CEHCOPHOro aKpaHa

MoxxHo npoBeCcTn Nnanbuem BepTuKarnbHO BBEPX UMK BHNU3 B OKHE pPe3ynbTaToB N3Me-
peHust, YTObObI CKPbITb UM 0TOBPa3nTbL JaHHOE OKHO.

OKHO pe3ynbTaToB M3MEpPEeHWst PacnonoXeHo Mo CTPOKO 3arosioBka.

GPs N1°20'17.178" E103°57'53.364" Alt. 76.6 m Satellites 12
UpperLimit Trc1  1.17dB 1277 dB r 7.14d8 cd 140308
Lower Limit Trc1 -204dB -59.60 dB -55.36 dB c4 -70.97dB
Line1-040dB  Line 2 -25.33 dB 3-2790dB Line4 -36.00 dB

M1 22 753930942 GHz D2 -8.740827801 GHz
M1 : D2 -8 GHz
M12 ? : M1 22 753930942 GHz

B Hem oToGpaxatoTcs cnegyowme pesynbTaTtbl U3BMepeHus:

o GPS-uHdhopmaums

® PesynbTaThl M3MEPEHUS NOTePb B kaberne B pexume CAT

® BpemeHHas 3agepka u anektTpudeckas anvHa B pexume VNA

® 3HauyeHMWe NUHUIA UHOUKaLUUK U pesynbTaTbl MPOBEPKN NpeaenbHbIX NMHWIA (B 3aBU-
CUMOCTV OT PEXNMOB U3MepPeHUsi oTobpaxkaeTcs 40 YeTblipex HabopoB)

® [lo WeCTn 3Ha4YeHNn MapKkepoB
Korga mapkep BbIOpaH B OKHE pe3ynbTaToB M3MEPEHUS, B OKHE N3MEPUTENBHOM

KpviBoI oTobpakaeTca nose BBOAA AN NO3ULMOHMPOBaHNSA Mapkepa. BbibpaHHbIin
MapKep BbIOENSETCA CUHEN paMKOM BOKPYT 3Ha4yka Mapkepa, cM. Tabn. 4-1.

Tabn. 4-1: lNoBegeHnmne BbIOpaHHOro Mapkepa

BbiGpaHHbIii MapKkep B OKHE pe3ynbTaToB U3mepe- BbiGpaHHbI MapKkep B OKHE U3MEPUTENBHOM KPUBOIA
Hus

Points [l

Mpumeyvarnne — Bokpyr 3Hayka BeibpaHHOro map-
Kepa oTobpaxkaeTcs cuHsist pamka, "M1".

MogpobHOCTM 06 N3MepeHnr ¢ NOMOLLLI0 MapkepoB CM. B 1. 8.4.2, "Vicnonb3oBaHue
mMapkepoB", Ha cTp. 176.
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Cxema 1 aneMeHTbl 9KpaHa

4.1.4 OKHO n3MepuUTENBLHON KpNBOM

OKHO M3MepUTENBHON KPUBOW — 3TO FNaBHOE OKHO NOMb30BaTENbCKOro MHTEpderica B
R&S ZNH. OHo cogepXuT MeTKy KPMBOW, COCTOSIHUE BHYTPEHHErO CMELLEHNS MO
MOCTOSIHHOMY TOKY U M3MEepUTESIbHbIE KPMBbIE, HA KOTOPbIX A1 MU3MEPEHUI pacnosio-
XKEeHbl MapKepbl U NpeaernbHbIe NIMHNN.

B pexxume VNA aHanunsatop R&S ZNH oTtobpakaeT [0 YeTbipex MU3MepUTENbHbLIX KpU-
BbIX B OKHax M3MEpPUTENbHbLIX KPUBbIX.

[ns kaxxgon namepuTenbHOM KpMBOKM AOCTYMHbI cnefyowme yHKUnK:

® OnopHoe nonoxeHne (Homep 12 Ha packnagke skpaHa) Ans USMepPUTENbHON Kpu-
BOW

e [lo WwecTn pasnumyHbIX MapKepoB

® [lpeaenbHble NMHUM (BEPXHUI U HWXKHUI Npeaensbl)

®  JlnHuA nHgmkaymm

(D NHamkaTop HEeKOPPEKTHOM KPUBOA
3Ha4yoK MHAOMKaTOpa HEKOPPEKTHON KpuBoi, B noa MeTkoli Kp1BOI yKkasbiBaeT Ha To,
4YTO M3MEpPEHNE BCe eLle NPOAOIDKaETCS.

OT06pakeHne HECKOMbKMX OKOH n3MepuTerbHbIX KpuBbix B pexxume VNA

1. Haxwmute knasuwy [MODE].

2. Bblbepute pexum namepenuns "Network Analyzer" (aHanusaTop uenen).
Mpnbop R&S ZNH nameHnT cBOW pexxmm padoThbl.

3. Haxmute dyHKumoHanbHyto knasuwy "TRACE" ans otobpaxeHus pyHKUnA name-
pPUTENBHON KPUBOW.

4. Haxmunte (pyHKUMoHanbHyto knaeuwy "Display”.
Mpunbop R&S ZNH oTkpoeT nogmeHto ons Bbibopa koMOMHaLMM 0TOOpaXxeHus
OKOH M3MePUTENbHbIX KPUBbIX.

5. BblbepuTe Hy>KHYH KOMOUHaLMIO.
Mo ymonuanuio npnbop R&S ZNH oTtobpaxaeT namepurensHyto kpusyto "S21" B
AONOMHUTENBHOM OKHE N3MEPUTENBHOW KPUBOW.
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Tabn. 4-2: KombuHaymss OKOH N3MEDPHUTESTbHBIX KDNBBIX

Tunbl oTOBpPaXXEHMSA OKHa U3MEPUTENBHO KPpUBOW

"Single" — ogHO okHO

Start 3.89750375 GHz

Tret $21 Mag EEFIEFE] Mag
lag Trcd 521 Mag

Tre3 s21

99750375 GHz

"Dual-Hor" — gBa ropusoHTanbHbIX OKHa

"Dual-Vert" — gBa BepTMKanbHbIX OKHa

Start 389750375 GHz

Start 3.89750375 GHz

Start 3.89750375 GHz

Tred 821-Mag_Tre3 $21 Mag

Tre2 821

Tre1 521 Mag
Tre3 521 Mag

Stop 399750375 GHz ~ Start 3.89750375 GHz

Stop 3.99750375 GHz

Mag [EZEFA] Mag

Stop 399750375 GHz

Trc2 $21 Mag
[Trc4 521 TP

Stop 3.99750375 GHz

"Triple" — Tpu okHa

Start 389750375 GHz

rt 389750375 GHz

Trc2 521 Mag

750375 GHz 89750375 GHz

Stop 3.99750375 GHz

Trc3 521 Mag

99750375 GHz

"Quad" — yeTbIpe okHa

Start 3.89750375 GHz

Start 3.89750375 GHz

Tret§21 Mag

Stop 3.99750375 GHz
Tre3 521 Mag

Stop 3.99750375 GHz 3.89750375 GHz

IEA] Mag

Stop 399750375 GHz
Tre4 §21 Mag

Stop 3.99750375 GHz
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41.5

Cxema 1 aneMeHTbl 9KpaHa

Bonee noapo6Hyt0 MHOPMaLMIo 0 METKax KpUBbIX CM. B 1. 8.2, "lpoBegeHne nsmve-

pEeHUIi B pexXnMme BEKTOPHOro aHanuaartopa uenen”, Ha cTp. 161 nrn. 8.1.1, "Cocros-
Hug kanmbpoeku", Ha cTp. 158.

Bonee nogpo6Hy MHOPMALMI0 O COCTOSHUM CMELLLEHMS MO NOCTOSIHHOMY TOKY CM. B
"KoHdpurypauusa sbixogHoro nopta BIAS" Ha cTp. 41.

Bonee noapobHyto nHOpMaLmMio 0 Mapkepax, oTobpaxKaeMbiX IMHNUAX U NPeaenbHbIX
NMHUAX CM. B M. 8.4, "AHanua pesynetatoB nsmepeHus”, Ha cTp. 174.

OkHOo napameTpoB

B okHe napameTpoB cofepxaTcs BaxkHble napameTpbl 060pyA0BaHWSA, UCNONb3yeMble
npu namepeHun. Cnmcok napameTpoB 3aBUCUT OT pexuma paboTsbl.

OHo pacrnonoXeHo ¢ nNpaBol CTOPOHbI N B HMXKHEN YacTuh akpaHa. Cm. puc. 4-1.

MosxHo BbIbpaThb Nobble NnapameTpbl B "OKHE napaMeTpoB”, 4TOObl U3MEHUTb KOHUTY-
pauuio HacTpoek obopyaoBaHust. NMogpobHble CBEAEHUS O KaXAOM NapaMeTpe CM. B
rn. 8.3.1, "HacTpoiika ropusoHTansHom ocu", Ha cTp. 167, rn. 8.3.2, "HacTtpolika BepTu-
kaneHon ocn", Ha cTp. 167 nrn. 8.4.1, "Pabota ¢ kpubimn", Ha cTp. 174.

MapameTp OnucaHue

"Center", "Start", "Stop" (ueHTpanbHas, HayanbHas, | OTobpaxeHe KOHKPETHbIX (YHKLMIA 3aBUCUT OT
KOHEeYHast) PYyHKLUMOHAMNBbHOM KNaBuLLKM, yKa3aHHOM B ee Ha3Ba-
HUK. PYHKLMS NCNONb3YeTCsa ANS HACTPOVKN OAHOro
U3 crneayrLmMx napameTpoB:
®  HavanbHasi, KOHeYHasi 1 LieHTpanbHas YactoTta
n3mepeHusi.
Cwm. rn. 8.3.1, "HacTpoiika ropuaoHTanbHow
ocun", Ha cTp. 167.

Bei6op nonockl 063opa namepeHus.

Cwm. rn. 8.3.1, "HacTpolika ropusoHTansHol ocu",

Ha cTp. 167.

Time, date (Bpewms, nata) OTobpaxxeHne BpeMeHun 1 Aatel npubopa. 1o none

.« OCTYMHO TOJIbKO ANS YTEHUS.
6/10/2016 AoeTY &
16:08 Cwm. nogpasgens rn. 4.2.3, "Hactpoiika gatbl 1 Bpe-
0 MeHn", Ha cTp. 43 n "Bbibop cdopmata gatbl”

Ha cTp. 45.

"REF" (onopHblif) BbiGop 0nopHOro ypoBHS UsMepeHusi.

Cwm. rn. 8.3.2.1, "M ameHeHne onopHOro 3Ha4YeHus",
Ha cTp. 167.

BbIGop nonockl paspeLleHns 4ns NpoBeaeHus
N3MepeHus.

Cwm. rn. 8.3.4, "HacTpolika napameTpoB pa3BepTku”,
Ha cTp. 172.
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Cxema 1 aneMeHTbl 9KpaHa

MapameTp

OnucaHue

"Points" (Touek)

Points

201

Bbl60p Konn4yectBa TOYEK UBMEPEHUA.

Cwm. rn. 8.3.4.1, "MIameHeHne KonmyecTBa Touek
namepeHusa”, Ha ctp. 172.

"Avg" (cpegHee)

MepekntoyeHns napameTpa KpMBOK Ans Bbioopa
pa3nuyHbix pexxumos kpuson ("OFF", "ON").

Cwm. . 8.4.1, "PaboTa ¢ kpuBbIMu", Ha cTp. 174.

"Suppr" (nogasneHue)

smoothing

OFF

HacTpolika pexuma crnaxumBaHus Ans nogasneHns
curHasna ot UCTO4YHMKa nomMmex

Cwm. rn. 8.4.1.3, "BkntoyeHne noaasneHus NoMexo-
BbIX curHanos", Ha cTp. 175.

"Aperture" (aneptypa)

Aperture

[OCTYrHO, TOMBKO €CNK aKTUBUPOBAH PEXUM Cria-
XusaHus. BoiGop pasmepa anepTypbl, MCMONb3ye-
MOV NPy U3MEPEHNM.

Cm. rn. 8.4.1.3, "BkntoyeHne nogaBneHns nomexo-
BbIX curHanos", Ha cTp. 175.

"Config Overview" (OkHO KOHMrypaLum)

BbIBOJ OKHa KoHUrypaLmm Ans npocMoTpa 4omnor-
HUTEMNbHBIX NapamMeTpPoOB KOHGUrypaLum, UCrorb-
3yembIX Npu U3mMepeHun. Bua okHa KoHdMrypawum
3aBUCUT OT pexuma paboThl.

Cwm. . 4.1.6, "O630p koHdurypauyun”, Ha ctp. 37.

4.1.6 0O630p KOHDUrypaumm

EISI B npaBoM HWXXHEM Yyriy OkHa napaMeTpoB ecTb creluanbHasi kHonka. Cnucok napa-
METPOB 3aBUCUT OT pexxuma paboTbl. Cwm. puc. 4-1.

[Mpwn HaXkaTum 3TONM KHOMKM OTKPbIBAETCS OKHO KOHdurypauun. [loctyn Kk Hemy 6e3 ceH-
COPHOro 3KpaHa BO3MOXeH ¢ nomMoubto knasuwwm [SETUP]. Cm. rn. 5.5, "KoHdurypa-

umnsa nsmepeHuin", Ha cTp. 86.

[MprBeneHHoOe 3a0ecb OKHO KOHGUrypaLmm nokasbiBaeT NPoLEeCC U3MEPEHUS B peXMMe
BeKTOpHOro aHanusatopa ueneri (VNA) Ha pasHbix aTanax 1 COOTBETCTBYIOLLME napa-
METPbI, KOTOPbIE BNUAIOT HA U3MEPEHNE Ha KaXKA0M JTare.

PykoBoacteo nonb3oBatend 1334.5985.13 — 02




R&S®ZNH Ba3soBble onepauum

Cxema 1 afeMeHTbI 9KpaHa

-p ) Stimulus

Start Freq 30 kHz

Stop Freq 26.5 GHz
Center Freq  13.250015 GHz
Span 26.49997 GHz

JS1X) Analysis ];r Amplitude

Points Port Power -10 dBm

AVG Range Leveled
Rev Attn Portt - 0 dB

Smoothing Rev Attn Port2 0 dB

OKHO KOHbUrypauuy pasaeneHo Ha LEeCTb KaTeropuii:

Tabn. 4-3: CootsercrByIoL €€ ANalloroBoe OKHO OKHa KOH@UIypaymm

Brnok "okHa koHurypauumn™ CooTBeTcTBYIOLLIEE ANATIOrOBOE Onucanue
OKHO

— i Haxmute "MEAS", 4To6bI 3arpy-
£| Mode - .t 3UTb JOCTYMHbIE PEXUMbI N3Me-
peHus(S-Parameters, Wave,
Ratios), yTobbl HacTpouTb xenae-
MblIi (hopmMaT KpMBOW U KOMBUHa-
LMo 0TOBpaxeHus ans BolbpaH-
HbIX U3MEPEHWN.

Mode Vector Network Ana

Cwm. rn. 8.2, "TlpoBeneHne name-
PEHUIA B peX1Me BEKTOPHOro aHa-
nusaTopa uenen”, Ha cTp. 161.

. HaxxmuTe "Stimulus", 4TobbI
JL Stimulus e HacTPOUTL NapameTpbl, OTHOCS-
) A okis LLMECst K rOPU3OHTarbHOM OCK
Start Freq 22.219409 MHz OKHa Kp1BOW.

Stop Freg 1.132601969 GHz

Stop Freq 26.5GHz
Cwm. rn. 8.3.1, "HacTpolika ropuso-
Center Freq 577410689 MHz ) HTaneHo ocn”, Ha cTp. 167.

Span 1.11038256 GHz
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Brnok "okHa koHdurypauun" CootBeTcrBylollee anarnorosoe | OnucaHue
OKHO
. Haxmute "Amplitude”, 4To6bI
Pr Amplitude a0 HacTpouTb NapamMeTpbl, OTHOCS-
v ’ r‘ - LMECS K BEPTUKANbHOM 0cU
Port Power -10 dBm ; (Range, Reference Level, Scale)
e Leveled ) E BbIGpaHHOIi "kpueoi” ("Trace1",
Rev An Portd 0.dB Trace2", "Trace3", Trace4v).
Tracet Auto Scale YT106bI 06BEANHUTL HACTPONKK
Rev Attn Portz  0dB 00dB Scale 100 dB BepTMKaﬂbHOVI ocu AN pasHblX
ot - KPUBBbIX, BbIDEpUTE NYHKT

"Coupled Traces".

Takke MOXHO BbIGpaTh MyHKTbI
"Port Power" n "Rcv Att Port 1/2",
4yTOObI 334aTb MOLLHOCTb MopTa 1
3aTyxaHue npuemMHuka npubopa.
YUrtobbl 3agaTh 3HaveHue "Port
Power" Bbiwe -5 gbmBT, napa-
meTp "Range" gomkeH umeTb 3Ha-
YeHue "Maximum". o ymonya-
Huto ans napametpa "Leveled”
yCcTaHoBneHo 3HaveHue "Range".

Cwm. rn. 8.3.2, "HacTpotika BepTu-
KaneHowu ocu", Ha cTp. 167.

HaxmuTte "Analysis", 4ToGbI
3afaTb KONMYECTBO TOYEK N3Me-
pPEHUS B peXUMe U3MEPUTENbHON
Points Ponis 2t KPUBOI.

AVG A e  Ecnu napametp "AVG" ycTa-

HOBMEH B 3Ha4eHne

; "Average", cTaHOBUTCA

Smoathing ’ poctynHo none "Avg Count".

Aperture e  Ecnu napametp "Smoothing"
yCTaHOBIIEH B 3HAaYeHNe
"On", npnbop R&S ZNH
NoAaBnsieT CUrHanbl, BO3HU-
KaroLme oT NCTOYHMKOB
NnomMex, U CTaHOBUTCSA
poctynHo none "Aperture”.

e  Ecnu napametp "Aperture”
yCTaHOBIIEH B 3HAaYeHNe
"Manual", npubop R&S ZNH
OTKINoYaeT aBTOMaTUYECKUI
pacyeT aneptypbl. Pasvep
anepTypbl MO yMONYaHUo
paBeH 1.

Analysis S

Analysis

Cwm. rn. 8.4.1, "PaboTa ¢ kpu-
BbIMU", Ha CTp. 174.

4.2 Hacrtpoirika R&S ZNH

B nuanoroBom okHe "Instrument Setup" npmubopa R&S ZNH cogepxaTcsa pasnnyHble
o6Lue HaACTPOViKK, KOTOpbIEe HE 3aBUCAT OT pexxmnma paboTbl npnbopa R&S ZNH.

1. Haxwmute knasuwy [SETUP].
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4.2.1

Hactporika R&S ZNH

2. HaxmuTe dyHKUMOHanbHy0 knasuwy "Instrument Setup”.
OTKpoeTcsa COOTBETCTBYOLLEE ANAnoroBoe OKHO AN HacTpoViku npubopa.

3. BbiGepuTte napameTpbl, KOTOpble HEOGXOAMMO U3MEHUT.

®  AMMAPATHBLIE HACTPOMKM . ...uuunneieeeeieeeeaeeeeeeieeeeeeeeeeeretsssssasaaaasaseseeaaeasaaaaseseseereeresrares 40
e /Icnonb30BaHNE GPS-MPUEMHUKA.........ccccuverieiieeeieaeeeeieseineeeeeeeeeaasessssasnnnraseeeeeees 41
® HaCTPOVKA OATBI Y BPEMEHM. .....eeiiiiieiaeeeiaiiiiitieeeeeeae e e s e e easbeeeeeeeeeae e e s s e snneneeeeeeeas 43
® BbiO0OP PEMMOHANBHBIX HACTPOEK. ..uututurueuuuaieiaseeeeeeeaaaaeeeeerereeersrnrsrnnnnnnnnaeaeeeeaes 45
I (o] To o) T o F= TN 2 I T (o X L - VU 46
® HACTPOMKA QYLMO BbIXO[A. .. .ieeeeeeeeeeeeeeeieeeeeeeeeeettstatnsanaaanaaaasesaseaaaaaaaaseseseeeeeeesssnes 48
e  KOHMUrypaumsa NCTOUHUKA MUTAHMS . ccceeeeeeeeeeeaeeeieeeeeeeaeaeeeeeesannneeeeeeeeeaaeeeeeeaaannnnes 49
e HacTtporka mooenu KanmbpoOBOUYHOTO HABOPA. ......uuururureeeiaiaieeeeeeeeeeeeeeeeeeeeeeeeeeeanes 51
o COpoc NPMOOPa R&S ZNH......ooiiiiiieiii et 52

AnnapaTHble HaCTPOMKK

K annapaTtHbiM HaCTpOVIKaM OTHOCATCA HaCTpOI7IKI/I ana ynpasrieHnA BCTPOEHHbIMU UM
BHELWWHMMWM annapaTtHbIMKX cpeacTtBamu.

Hardware

Trigger Input

Mcnonb3oBaHme aBTOMaTMYECKOro OBHapY>KEHWs NPUHAANEXHOCTEN

Mpw NCNonNb30BaHMU KakMX-NMB0 NpUHaANeXXHOCTel BO BpeMsi paboThbl ¢ Npubopom
R&S ZNH, ycTponcTtBo cnocobHo oOHapyxmBaTb Nogknto4YeHHoe obopyaoBanme. [Ans
BKMOYEHNSA 3TOM OYHKLNN:

1. B guanorosom okHe "Instrument Setup" BeiGepuTe nyHKT "Auto Accessory
Detection".
OTkpoeTcs BbinagatoLwmnin CNMCoK AN Bbibopa 0OHapy>KEeHHbIX akcecCyapoB.

2. [ns napameTpa "Auto Accessory Detection" 3agaite 3HaueHne "On".
Mpwn BKNOYEHNM 3TOM DYHKLMN Ha3BaHWE NOLKNIOYEHHOrO akceccyapa otobpa-
3uTtca B none "Detected Accessory".

KoHcburypaumst BNC pasbema

BNC-pasbembl MOXHO UCMOMb30BaTh AN Pa3nnyHbIX NPUMEHEHNA. [JONONHUTENBHYIO
MHOpPMaLMO 0 NogaepXXuBaemMbix NpuUnoxeHusax cMm. B "BNC-pasbem" Ha cTp. 26 .
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1. B guanoroBom okHe "Instrument Setup” BeiGepuTe nyHkT "BNC".
OTkpoeTcs BbinagatoLwmn cnucok ang seidopa npunoxexns BNC pasbema.

Reference Input

2. Bblbepute Tpebyemoe npunoxeHue.

KoHdburypaums BeixogHoro nopta BIAS

@ Onuua R&S ZNH
Onsa BoixogHoro nopta BIAS tpebyetca onuma R&S ZNH-K10 (ko 3akasa
1334.6846.02).

HanpsikeHnsa NOCTOSIHHOrO TOKa MOXHO NoAaBaTth Ha BbixogHOW BY-pasbem nnu Ha
BNC-pa3beMm. [lononHuTenbHy0 nHGOOpMaLmnio 0 NoaaepXMBaeMbiX MPUITOXKEHUAX CM.
B BY-nopT 1 / BY-nopT 2 n BNC-pasbem.

1. B guanorosom okHe "Instrument Setup" BeiGepuTte nyHkT "Internal DC Bias".
OTKpoeTCcA BbiNagatoLwuii CNMCoK Ans Bbibopa Tuna pasbema.

nternal DC Bias

2. Bbibepute Tpebyemblii pasbem.
Korga akTnBMpoBaHO BHYTPEHHEE CMeLLleHME NOCTOSHHOrO TOKa, ero COCTosAHME
oTobpaxkaeTcsa nog MeTKoM KpuBoi. Ha naHenu cocTtosiHus oTobpaxaroTest
HaCTPOWKM pasbema, yPOBHU HaNpsikeHus u Toka. Cm. rn. 4.1.4, "OkHo namepu-

TensbHoW KpusoKn", Ha CcTp. 34.
3. Bbibepute nyHkT "Internal DC Bias Level (Volt)".

4. Beepgute xenaemoe Hanps>xeHne cMeLlleHnA NoCTOAHHOIO TOKa.

4.2.2 Wcnonb3oBaHne GPS-npuemMHuka

Mpnbop R&S ZNH cnocobeH onpeaennte ToMHOE MecTononoxeHue, ecnu GPS-npu-
emHuk (R&S HA-Z340, kog 3akasa 1321.1392.02) nogkntodeH k USB-pasbemy.
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@ MecTononoxeHue ans dukcauum GPS-npvemMHuka (R&S HA-Z340)

Puc. 4-2: PacnonoxeHne GPS-rpueMHnka

® 3aTAHWUTE BUHT C pyYKOK, noctaBnsaembli ¢ GPS-npueMHMKoM, Ha BUHTOBOM
HanpaBnsLLeln Ha 3agHen naHenu npubopa R&S ZNH.

®  GPS-npveMHVK MOXXHO YAO0OHO MPUKPENUTbL K BUHTY C PYYKOW, Kak Noka3aHo Ha
puc. 4-2.

Bce Heobxoaumble HacTponkn GPS-nprueMHmnka cogepaTtcs B AManoroBoM OKHe
"Instrument Setup".

On

Off

ddd® mm’ 55.888"

BkntoueHvne GPS-npuemHuka

1. B guanoroBom okHe "Instrument Setup” BeiGepuTe nyHkT "GPS".
OTkpoeTcs BbinagatoLlee MeHH0, B KOTOPOM BKMOYaeTcs unu BeikntovaeTca GPS-
NPUEMHUK.

2. Bknouute nnum BoiknoumTe npnemMHnk GPS no mepe HeobxoamMmocTu.
Korga nyHkT "GPS" BkntoueH, npubop R&S ZNH rotoe k npuemy gaHHbix GPS.
OTtobpaxeHue nHgpopmauun GPS

1. B gnanorosom okHe "Instrument Setup” BbiGepuTe nyHKT "Show GPS Information”.
OTKpoeTcs BbiNagatoLlee MeHH, B KOTOPOM BKITIOYAETCS UINKN BbIKMOYaeTcs 0To6-
paxeHne nHgopmauum GPS.

2. Bknounte Unm BblKoUunTe oTobpaxeHue nHdpopmaumm GPS no mepe Heobxoau-
MOCTMW.
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Ecnu dpyHkums "Show GPS Information” BkntodeHa, Ha akpaHe npubopa R&S ZNH
oTobpaxatotcss GPS-koopauHaThl Y KONMYECTBO CMYTHUKOB B OKHE PE3YIbTaTOB M3Me-
PEHMS, eCN YCTaHOBIEHO COEAMHEHME C OCTATOYHBIM KONMYECTBOM CnyTHUKOB GPS.

GPs 1°20'20.022" N 103°57'53.238"E 52.5m Satellites 9

Korga cnyTHMKOBOE coefMHeHne NoTepsiHo, koopanHaTel GPS 1 KONMYecTBO CNyTHU-
KOB oTObOpakatoTcs B BUAe Genbix LWTPUXOB.

GPS --- Satellites ---

Ecnu GPS-npneMHuK He NOAKIOYEH UMK He BKIOYeH, coobLieHne "GPS Not
Connected" oTobpaxkaeTcs B OkHe pe3ynbTaToB U3MEPEHMS.

GPS Mot Connected

CocTosiHMe cBA3N co CNyTHUKaMu 0T06pa>|<aeT09| B CTPOKe 3arosioBka, Kak rnokasaHo
HXe.

e 3navok [EHE ykasbiBaeT Ha To, YTo GPS-npreMHUK BKMHOYEH, Y UMeeTCs YCTORYM-
Bas CBA3b C AOCTATOYHbIM KONIMYECTBOM CMYTHUKOB A5 Toro, Yytobbl GPS-npuewm-
HWK MOT onpeaennuTb KoopanHaTbl.

e  3Hayok HEM yka3biBaeT Ha TO, YTO NpreMHVK GPS BkIoYeH, HO coeiMHeHWe co
CMYTHWKOM OTCYTCTBYET.

e 3Hayok HE yka3biBaeT Ha TO, YTO NpreMHuK GPS BkoyeH, Ho coeMHeHWe ¢
npuemHunkom GPS oTcyTcTBYyeT.

e Ecnu GPS-HpI/IeMHVIK HE BKITHOYEH, TO 3TN 3HA4YKN B CTPOKEe 3aroJjioBka He 0T06pa-
XarkTcA

BbiGop hopmata koopauHat

1. B guwanoroBom okHe "Instrument Setup” BeiGepuTte nyHkT "Coordinate Format".
OTkpoeTcsa BbiMagawLwmin cnucok ang Beibopa hopmarta KoopamHar.

dinate Format

ddd® mm.mmmm’

2. Bblbepute chopmat KoopanHaT M3 BbINaL4aLErO MEHHO.
4.2.3 HacTtpoiika gatbl 1 BpEMEHU

Mpnbop R&S ZNH nmeeT BCTPOEHHbIE Yackl, KOTOpPbIE MOTYT BblAaBaTb METKY AaTbl 1
BpemeHu. [laTy n BpemMs MOXHO 3agaTb B AManoroBoM okHe "Instrument Setup".
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Date and Time Set Date 10/07/2015

Set Time 18:38:48

Time e +00:00

Hacrtpoiika gatbl

1. B ananorosom okHe "Instrument Setup” BbiGepuTe nyHKT "Set Date".

2. BBepguTe HyXHyO JaTy C NOMOLLbIO LMpoBLIX Knasuw. MNocnenoBaTenbHOCTb
BBOZa 3aBUCUT OT BbibpaHHOro oopmaTta gatel. Cm. "Beibop dbopmata gats!”
Ha cTp. 45.

Set Date 10/07/2015

3. TllogTtBepanTe BBOA 3HAYEHUSA MOBOPOTHOMW PYUKONA.
Hactpoiika BpemeHu

1. B gunanorosom okHe "Instrument Setup” Bbi6epuTte nyHKT "Set Time".

2. BaeguTe HyxHOe BpeMs LMPOBbIMU KNaBuLLAMM.

Set Time 18:38:48

3. TlloaTtBepanTe BBOA 3HAYEHUSA MOBOPOTHOW PYUKOWA.
Mocne BBOOa BpemeHu, npubop R&S ZNH npoBepsieT ero KOppekTHoCTb. . Ecnn
BpeMs BBEEHO HEKOPPEKTHO, TO yCTaHaBnMBaeTcsa bnukaniiee KOppekTHoe
Bpemsi.

Bbi6op 4acoBoro nosica

1. B gnanorosom okHe "Instrument Setup” BbibepuTte nyHKT "Time Zone".

2. BeawvTe NONOXUTENbHbIVA UMW OTPULLATENbHBIA CABUT OTHOCUTENBHO CUCTEMHOTO
BPEMEHU C NMOMOLLbIO LMPPOBbIX KNaBuLL.

Time Zone +00:00

3. lMoaTtBepanTe BBOA 3HAYEHUS NOBOPOTHOWM PYYKOWN.
Mocne noaTeBepxaeHus YacoBoro nosica npmbop R&S ZNH cooTBeTCcTBYOWMUM
obpasom oTperynupyet oTobpaxxaemoe BpeMsi.
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4.2.4 Bblbop permoHasnbHbIX HACTPOEK

PernoHanbHble HAaCTPOKKM NO3BONAOT BbIbpaTh Apyrom A3bik 1 hopmart gaTbl.

Regional

English
dd/mm/yyyy

meter

Bbi6op s3bIka

Mpnbop R&S ZNH ocHalleH nonb3oBaTeNbCKUM MHTEPAENCOM HA HECKOSBbKUX A3bl-
Kax.

Hwuxe NnpMBOAMTCSA CNMCOK A3bIKOB, KOTOPbIE NOAAEPKMBAET NPUOOP:

AHAnncKnia WcnaHckuii AnoHckni Pycckuii

DdpaHLy3ckui WTanbsaHckni Kutaricknii BeHrepckuii

Hemeuknia [MopTyransckuii Kopetickui TpaAnUMOHHBIN KuTan-
CKUI

1. B gmnanorosom okHe "Instrument Setup” BbiGepuTe nyHKT "Language”.
OTkpoeTcs BbinagatoLLmii CNMCOK Anst Bbibopa A3blka.

Francais
Deutsch
Espariol
ltaliano
Portugués
EES

2. BblGepuTe Hy>HbIV S3bIK U3 BbINagatoLLErO MEHHO.

3. Tlepesarpy3unte yCTPONCTBO, YTOObI UIBMEHEHMNS BCTYNUNN B CUMY.

Bbibop dopmata gatbl

Mpnbop R&S ZNH nmeet aBa pasHbix hopmarta ans otobpaxkeHnsa aathbl.

1. B gnanorosom okHe "Instrument Setup” BbiGepuTte nyHKT "Date Format".
OTkpoeTca BbiNnagatoLLmii CNMCoK Ansi Bbibopa chopmaTa AaThbl.
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mm/dd/yyyy

2. BblbepuTe HyXHbIi dopMaT AaTbl U3 BbiNadaloLlwero MeHHo.

BbiGop eanHuL, namepeHns anuHbl

Mpnbop R&S ZNH nmeeT aBa pasHbix popmarta anga Bbibopa eanHuL U3sMepeHus
OMNHBI Kabens.

1. B guanorosom okHe "Instrument Setup" BeiGepuTe nyHKT "Length Unit".
OTkpoeTcs BbinagatwoLwuii CNMCoK Ans BbIbopa eanHUL, U3MepeHns AnnHbI.

feet

2. Bb|6ep|/|Te eOnHULUbl ONWHbI N3 Bbinagatowero MeHtro.

4.2.5 KoHdurypaums skpaHa

HacTporiku oTobpaxeHusa 3agatoT napaMmeTpbl 0TOOPaKEHMst U CEHCOPHOro NHTEp-
delica.

50 %

Color

50 %

Js

ON

Oucnnen npnbopa R&S ZNH npeactaBnseT cobom XXUAKOKPUCTANNNYECKNIA LIBETHOM
TFT-ancnnen.

WNaeanbHas SpKOCTb AUCTINES 3aBUCUT OT MHTEHCUBHOCTM NOACBETKM. [Ins AoCTuxXe-
HUsA GanaHca mexay BpeMeHeM paboTbl akkyMynsTopa U Ka4eCTBOM OTOBpaxeHUs Ha
auncnnee, yCTaHaBJ’IVIBaVITe APKOCTb NoAcCBEeTKN Ha MUHMUMalbHO HeO6XO,EI,VIMOM
YPOBHe.

[nsa ontummsaumm yrna o63opa, noabepute HaCTPOKKN LLBETOBOW CXeMbl 3KkpaHa. [Ans
OOCTXEHNS MakCuMmarbHOro KoHTpacTa, AUCMIen MOXHO NepekntoyaTth U3 LBETHOro
pexvmMa B YepHo-6enblii.
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VIHTEHCMBHOCTb NOACBETKM KNaBuaTypbl PErynmpyeTcs ¢ MOMOLLbH HACTPOMKM
3a4epXKK1 BbIKMOYEHMS NoacBeTKU. MNoacBeTka KnaBmMaTypbl OCTAeTCst BKIFOYEHHOW 4O
TeX Mnop, Noka He UcTedeT Bpems, 3agaHHoe napameTpom "Keyboard Backlight Delay",
unu He BygeT HaxaTa cnegylowas KnaBsuLLa.

Hacrtpoiika nogceeTku gucnnes

1. B guanorosom okHe "Instrument Setup" Boibepute nyHKT "Display Backlight".

2. BBepguTe HyXHbI ypOBEHb MOACBETKN LMEPOBLIMU KNaBuLLAMMU.

Display Backlight

YpoBeHb noaceeTkn 3agaetca B npegenax 0%...100%, roe 100% cooTBeTCTBYIOT
MaKCUMarbHOI SPKOCTU.

3. TlloaTtBepanTe BBOA 3HAYEHUSA MOBOPOTHOW PYUKOWA.
M3meHeHWe LBETOBOI CXeMbl 3KpaHa

1. B gunanorosom okHe "Instrument Setup” Bei6epuTte nyHkT "Display Color Scheme".
OTKpoeTCs BbiNagatoLwuii CNMCoK Ans BblIGopa LBETOBON CXEMbI.

Black & White

Printer Friendly

2. Bb|6ep|/|Te LBETOBYI CXeMYy 13 BblNagarwLwero MeHto.

a) "Color" — BbIBOp LBETHOrO aKpaHa.
b) "Black & White" — BbIGOp MOHOXPOMHOIO 3KpaHa.
c) "Printer Friendly" — nHBepcus LBeTOB.

Hacrtpoiika nogceBeTku knasuaTtypbl

1. B pmnanorosom okHe "Instrument Setup” BbiGepuTte nyHKT "Keyboard Backlight".

2. BBeguTe HyXXHbIl ypOBEHb NMOACBETKN LMPOBBLIMUN KNaBuLIaMMU.

YpoBeHb noaceeTkn 3agaeTca B npegenax 0% ... 100%, rae 100% cooTBETCTBYHOT
MaKCUMarbHOI SPKOCTU.

3. TlloaTtBepanTe BBOA 3HAYEHUSA MOBOPOTHOM PYUKONA.
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HacTtpoiika sagepXxku noacBeTku KnaBuaTtypbl

1. B guanorosom okHe "Instrument Setup" BeibepuTe nyHkT "Display Backlight".

2. Bsepgute xenaemoe BpEeMA OTKIMKOYEHNA NMOLACBETKN KilaBMnaTypbl LI,VI(prBbIMVI Kna-
BULLIAMMN.

BpemeHHasa 3agepxka umeet gunanasoH ot 1 go 10 c.

3. TllogTtBepanTe BBOA 3HAYEHUSA MOBOPOTHOM PYUKOWA.
BknioyeHue ceHcopHoro uHTepdeiica

1. B gmnanorosom okHe "Instrument Setup” BbiGepuTe nyHKT "Touch Interface".

2. Bbibepute "ON" onsi BKMHOYEHUSA CEHCOPHOro nHTepdernica npndopa R&S ZNH.

Touch Inte

3. Bbibepute "OFF" anga oTknio4eHMs CEHCOPHOro uHTepdeliica.
NpumeyaHne — Ecnu CEHCOpPHbIN MHTEPAENC HE aKTUBMPOBAH, (PYHKLNSA SKpaH-
Hol knasuatypbl On-screen keyboard oTkntoveHa.

Hactpoiika ayauo Beixoaa

3ByKOBbIe HaCTpOIZKM cnyxart angd ynpaslieHna ayanoBbiIXoaoM CUCTEMBbI.

Audio

HacTtpoiika rpoMKOCTU HaXkaTusl KnaBuLLIn

[(POMKOCTb HaxaTus KrnaBuLLM 3agaeT rPOMKOCTb 3BYyKa, U3gaBaemMoro npnbopom
R&S ZNH npu HaxaTnm annapaTHOW Unu yHKLNOHANbHOW KnaBuLLN.

1. B guanoroBom okHe "Instrument Setup” BeiGepuTe nyHkT "Key Click Volume".

2. BeguTe Hy>XHYK rPOMKOCTb LIMPPOBLIMI KaBuULLaMN.
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YpoBeHb rpomkocTu 3agaetcs B npegenax 0% ... 100%, rae 100% cooTBeTCTBYOT
MaKCVUMarbHOM FPOMKOCTH.

3. ToaTtBepauTe BBOA 3HAYEHUS NOBOPOTHOW PYYKOW.

HacTpoiika rpOMKOCTU CUCTEMHOro 3ymmepa

["POMKOCTb CUCTEMHOrO 3ymMmmMepa 3agaeT rpOMKOCTb 3ymmepa npubopa R&S ZNH,
NCNonb3yemoro, Hanpumep, Npu oToOpaxxeHnn okHa coobLLeHms.

1. B guwanoroBom okHe "Instrument Setup” BeiGepuTe nyHKT "System Beeper Volume".

2. BepguTe xenaemyto rpOMKOCTb LMPPOBLIMU KraByLLAMMN.

Jolume 30 %

YpoBeHb rPOMKOCTU CUCTEMHOrO 3yMmepa 3agaetcs B npegenax 0% ... 100%, roe
100% COOTBETCTBYIOT MaKCMMarnbHOW FPOMKOCTW.

3. TllogTtBepanTe BBOA 3HAYEHUSA MOBOPOTHOW PYUKONA.

BkrioueHvie / BbIKIIOUEHME 3BYKOBOIO OMOBELLEHUS NPV Neperpyske no MOLLHOCTU

B cnyyae o6HapyxeHusi npndopom R&S ZNH neperpysku Ha ogHOM M3 CBOMX BXOLOB
MOXeT ObITb BKIIOYEHA 3BYKOBasi CUrHanm3auusi

1. B gmnanorosom okHe "Instrument Setup” BbiGepuTte nyHKT "Beep on Power
Overload".

2. BapawnTte napametpy "Beep on Power Overload" 3HauyeHne "On".
Korga aToT 3ymmep aktuBupoBaH, npnbop R&S ZNH nagaeT 3Byk Kaxabl pas,
Korga obHapyXunBaeT neperpysky.

Beep on Power Overload Off

4.2.7 KoHdurypaumsa NCTOYHUKA NUTaHUA

MapameTp "Current Power Source" oTtobpaxkaeT MCTOYHMK, OT KOTOPOro 3anuThiBaeTcs
npubop R&S ZNH.

[Mpun ncnonb3oBaHUKM akkyMmynaTopa anga nutaHua npubopa R&S ZNH, octaswwniica
ypoBeHb 3apsiga 6atapeu "Battery Level" otobpaxaetcs B npoueHTax, rae 100%
COOTBETCTBYET MOMHON 3apsiake.
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Power Supply

Battery Low

Battery Low Level Beep

Upon AC

3agaHne HUKHero ypoBHS 3apsia akKyMynsTopHoi 6aTapeu

Huskunit ypoBeHb 3apsiaa 6atapen ABNSETCA HaNnoMUMHaAHMEM O TOM, YTO OCTaBLUMIACS
3apsa akkyMynsaTopa MOXeT CKOpPO M3pacxonoBaThCs.

MNpy LOCTVXEHMMN HDKHEro YPOBHS 3apsifa 6aTapen ee 3HA4YOK B CTPOKE 3arorioBka
CTaHOBUTCH KpacHbIM U HaunHaeT muratb. Cm. rn. 3.1.1.5, "Pabota ot akkymynstop-
Hou BaTapen”, Ha cTp. 19.

1. B gunanorosom okHe "Instrument Setup" Bei6epute nyHKT "Battery Low Level".

2. BeguTe unpoBbLIMU KNaBULLAMN YPOBEHb 3apsiia B NPOLIEHTaX OT NOSIHOro
3aps4a akkymynsitopa.

3. TlloaTtBepanTe BBOA 3HAYEHUSA MOBOPOTHOW PYUKONA.

BiriloueHue / OTKIIOYEHNEe 3BYKOBOTO OMOBELLIEHMSI O HU3KOM YpOBHe 3apsiaa Gatapeu

B npnbope R&S ZNH Takke MOXHO BKNHOUYNTL 3BYKOBYH CUrHaNM3aLuuio npu gocTuke-
HUM HU3KOTO YPOBHS 3apsifa batapen.

1. B amnanorosom okHe "Instrument Setup” BbiGepuTe nyHKT "Battery Low Level Beep".

Repetitive

2. Brbibepute pexum "Repetitive" unmn "Once", 4Tobbl BKIHOYNTL 3BYKOBYHO CUrHanm3a-
Luio.
Ecnu BbibpaH pexum "Once", npubop R&S ZNH nsgact oguHOYHbIN 3BYKOBOW CUT-
Han npu cunbHOM paspsge 6atapeun. [Ins Toro 4ToObl 3ByKOBOW CUrHan 3Byyan
HenpepbIBHO, BblibepuTe pexum "Repetitive”.

3. YT06bI BEIKMIOYNTL 3ymMMep, Bbibepute pexum "Off".
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ABTOMaTUYECKOE BKIIOYEHWE

R&S ZNH nossonsieT aBTomatnyecku BkroyaTe Npubop npy nuTaHnm OT ceTu nepe-
MEHHOrO TOKa, He Haxunmaga knasuwy [POWER].

1. B guwanoroBom okHe "Instrument Setup” BeiGepuTe nyHKT MeHto "Auto Power Up on
AC".

Auto Power Up on AC

2. Bbibepute "On" ons akTMBaLumM pexmmMa aBTOMaTUYECKOro BKITIOYEHNS.
Mpu cnepgytowem yukne BkniodeHus nutadus npubop R&S ZNH nepexogut B
pPeXnm aBTOMaTUYECKOro BKITHOYEHUS NP NUTaHUU OT CeTU NEePEMEHHOro ToKa.

4.2.8 Hacrtpoiika mogenu kannbpoBo4HOro Habopa
HacTporika kannbpoBo4Horo Habopa 3arpyaeT BbIOpaHHYH MoAernb KanmbpoBOYHOMO
Habopa 13 ancnetyepa darinos. Cnmcok nogaepxmeaemblx npudopom R&S ZNH
mMoaenen kanmbpoBo4HbIX Habopos cMm. B . 8.1.2, "MeToabl kanubposku",

Ha cTp. 158.

1. B guanoroBom okHe "Instrument Setup” BeiGepuTe nyHkT "Calibration Kit".

Calibration Kit Calibration Ki FSH-228

Mpnbop R&S ZNH oTkpoeT AnanoroBoe OkHO AucneTyepa ¢annos ans sbibopa
MOZEenu KannbpoBo4YHOro Habopa.

%> Network Vector Analyzer ~ Cable: <none> @ s
Free: 12.57 MB Name = Date/Time

& \Public

& \USB

a¥ \Public\Calibration Kits\..
[ FSH-Z28 ckit 24/11/16 19:03
[ FSH-Z29 ckit 1 24/11/16 19:03
[ ZCAN.ckit ‘ 24/11/16 19.03
[ Zv-Z121 FEMALE .ckit 24/11/16 19:03
[ Zv-Z121 MALE ckit k 24/11/16 19:03
[ Zv-Z132 FEMALE ckit k 24/11/16 19:03
[ Zv-7132 MALE ckit k 24{11/16 19:03

M s 7anr resaan e oo E AATEd AR dnann

Refresh Exit

2. Bbibepute Tpebyemelin kannbpoBOYHbIA Habop.
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Mpunbop R&S ZNH 3arpys3uT BiOpaHHy0 Moaens KanmbpoBo4Horo Habopa, KoTo-
pasi yYnTblBaeTCs BO BpeMsi KannbpoBKu.

[ononHuTtenbHble cBeaeHnsa cMm. B . 8.1.2, "MeToabl kannbposkn", Ha cTp. 158 n
rmn. 7.1.7.3, "KannbpoBouyHbIii Habop", Ha cTp. 128.

MoxxHO Takke 3agaBaTb HOBble MoAenun kanmbpoBoyHbIx Habopos B 1O R&S
InstrumentView, a 3atem nepeHocntb nx B R&S ZNH. [JononHutensHyo nHdopmaumo
0 cOo3faHuK Moaenen kannbpoBoYHOro Habopa CM. B AOKYMEHTaLMM nakeTa npo-
rpammHoro obecrnedeHnst R&S InstrumentView.

4.2.9 Co6poc npubopa R&S ZNH

Mpnbop R&S ZNH moxHo cOpocnTb NGO B NpeayCTaHOBIEHHbIE, MO0 B 3aBOACKME
HaCTPOWKM.

C6poc npubopa R&S ZNH B npepycTtaHOBMNEHHbLIE HACTPOMNKK

Knasuwa [PRESET] cbpackiBaeT npnbop R&S ZNH B npegyctaHoBneHHbIe
HaCTPOVKM TEKYLLIEro akTMBHOMO pexuma paboTbl.

370 No3BonAeT 3aAasaTh HOBYH KOHMUrypaLmMio, UCXOoOs U3 onpeneneHHbIX N3BecT-
HbIX NapaMeTPOB U3MEPEHUS 1 UCKIIOYaET HenpeaHaMepeHHoe OeliCTBUE KakUX-nnbo
napameTpOoB 13 NpeablayLynX HaCTPOEK.

» HaxmuTe knasuwy [PRESET] E.

C6poc npubopa R&S ZNH

dyHkumn "Reset to Factory Settings" Bosspawyaet npnbop R&S ZNH B cocTosiHne co
CTaHAAPTHBLIMU 3aBOACKMMMW HAaCTPOKaMMu.

Bo Bpems cbpoca npnbop R&S ZNH BoccTaHaBnMBaeT NCXOAHYO KOHpUIypaLuumto.
Mpu aToM Takke yaansitoTCs BCe NoNb3oBaTeNbCkne Habopbl AaHHbIX (NpeaerbHble
NWHWK, cTandapTbl, Tabnuubl kaHanos, Tabnuubl NnpeobpasoBaTeneit 1 1.n.). Bmecto
HMX BOCCTaHaBNNBAOTCHA BCe Te HAabopbl AaHHbIX, KOTOpble ObIM AOCTYMHbI NOCNe
NMOCTaBKWU.

@ OnacHOCTb NOTepU AaHHbIX
Bce coxpaHeHHble HaBGopbl AaHHbIX TEPSATCH NPy cOPOCe B 3aBOACKAE HACTPOWKM .

@ Kann6poBoyHble faHHbIe
Mocne cbpoca k 3aBoackum HacTponkam npudop R&S ZNH 3arpyxaeT ctaHgapTHble
3aBOACKME KannMbpoBOYHbIE AaHHbIE.

Cwm. rn. 8.1.1, "CocTtosiHns kanubpoeku", Ha cTp. 158.

1. B gmnanorosom okHe "Instrument Setup" Bei6epute nyHKT "Reset to Factory
Settings".

PykoBoacteo nomnb3oBatens 1334.5985.13 — 02 52



R&S®ZNH Ba3soBble onepauum

MoakntoyeHne npmdopa R&S ZNH k MK

2. TllogTtBepAnTe BBOA 3HAYEHUSA MOBOPOTHOW PYUKONA.

Reset to Factory Settings Factory Reset

Mpunbop R&S ZNH nHuummpyeT npouecc copoca v BelgacT npegynpexgatoLlee
coobuyeHue.

Reset To Factory Defaults

All saved datasets will be lost. Press YES fo continue, or NO to cancel

3. OTkpoeTcsa COOTBETCTBYHOLLEE ANANOroBOe OKHO Bbibopa.

® Bbibepute "Yes" gnsa BeinonHeHust copoca. Bo Bpemst nepesarpysku otobpa-
3MTCS COOTBETCTBYOLLEE COODLLEHNE.
® Bbibepute "NO" ans otmeHbl copoca.

4.3 TogknioyeHue npubopa R&S ZNH k MK

Mpnbop R&S ZNH noctaengetcs ¢ naketom 10 R&S InstrumentView. 31oT npo-
rPaMMHbIN NakeT BKOYaeT HECKOMbKO MHCTPYMEHTOB, KOTOPbIE NO3BOMSAT AOKYMEH-
TUPOBAaTb pe3ynbTaTbl UIAMEPEHWI, CO34aBaTh Y PeAakTMpOoBaTh PasnnyHbie Habopbl
AaHHbIX, Heobxoaumble Ans npubopa. MNogpobHyto nHgopmaLmio M. B pyKOBOACTBE K
MO R&S InstrumentView.

[na npaBunbHOM paboTbl NporpamMmmbl TpebyeTcst nakeT o6HoBneHui .NET Framework
2.0 unu BbILwe.

[Nepen ycTaHOBNEHMEM MOAKNIOYEHUsT HeobxoamMmo ycTaHoBUTb MO R&S
InstrumentView Ha IMK.

CkauanTte nocnegHtoto Bepcuto N0 R&S InstrumentView ¢ canTta http://www.rohde-
schwarz.com/product/znh.html.

@ Hacrpoiikv 6paHomayapa
Ecnu nocne ycnewHoro koHdurypuposaHus MO He yoaeTcst yCTaHOBUTb COeQUHEHNE
mexay MO n npudopom R&S ZNH, npoBepbTe HacTpolikn 6paHamayapa Ha ceoem K.

o [loakntoueHne no NoKaNbHOM CETU (LAN)......uiiiiiiieeeee e 54
o [1OOKMIOUEHME MO USBi.....ceeiii e e et et e e e e e e e e e eaaas 59
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4.3.1 TlogknioyeHme no nokanoHom cety (LAN)

Mpubop R&S ZNH moxHO Hanpsamyto nogkntounTb K MK ¢ nomowsio LAN-kabens.
Pasbem LAN pacnonoxeH Ha npaBov ctopoHe npubopa R&S ZNH nopg 3almTHom
KPbILLKOW.

HacTtpouTtb noakntoyeHne Yyepes foKasnbHy CeTb MOXHO B AUanoroBOM OKHe
"Instrument Settings".

00-0a-35-00-01-22
Off
17217751

255.255.255.0

0.0.0.0

Onsa npsmoro coeanHerusa mexay MK n npubopom R&S ZNH, npotokon DHCP (npoTo-
Kon anHammn4veckon KoHdurypaumm xocta) npubopa R&S ZNH Heob6xoamMmo OTKNIYnNTb
(3TO COCTOSIHME MO YMOMNYaHMIO).

1. B gunanorosom okHe "Instrument Setup" BbiGepuTte nyHkT "DHCP".
OTKpoeTca BbinagatLwun CNMcok Ang Beidopa cocTtosiHust npotokona DHCP.

2. [Onsa napametpa "DHCP" Bbibepute Tpebyemoe 3HaueHue ("On" nunn "Off").

On

YcraHoBka IP-agpeca 1 Mmacku nogceTtu

YTo6bI ycTaHoOBUTL coeauHeHune, MK n npubop R&S ZNH gomkHbl HaxoanTbes B
OOHOV noAceTw.

Macka noacetm

1. Hangute macky nogcetu ceoero 1K, Hanpumep, yepes "Csownctea TCP/IP" B
Microsoft Windows.
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Internet Protocel Version 4 (TCP/IPv4) Properties Iilﬂ—hj

General

You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings,

(7 Obtain an IP address automatically
i@ Use the following IP address:

IF address: 192 . 168, 1 . 10

Subnet mask: 255,255,255, 0

2. B amnanoroeom okHe "Instrument Setup" BbiGepuTe nyHKT "Subnet Mask".

3. Baegute macky nogcetu K ¢ nomoLbio LMdPOBbIX KraBuLL.

Mocne BBOOa Macku noaceTtn, MOXHO 3agaTh IP-agpec. Koraa oba yctponcTtea
HaxoOaTcsa B OAHOM noaceTu, nepeble Tpy undpbl IP-agpeca oOblvHO coBnagatoT.
Cm. npumep Huxe:

Mpumep:
IP-agpec NK: 192.168.1.10
IP-agpec npnbopa R&S ZNH: 192.168.1.20

IP-appeca

1. Hangute IP-agpec csoero K, Hanpumep, vyepe3 Microsoft Windows "TCP/IP
Properties" B Microsoft Windows.

Internet Protocol Version 4 (TCP/IPvd) Properties I. ? ﬂh,l

General

¥ou can get IP settings assigned automatically if your network supparts
this capability, Qtherwise, you need to ask your network administrator
for the appropriate IP settings.

(7 Obtain an IP address automatically
i@ Use the following IP address:

IP address: 192,168 . 1 . 10

2. B pmnanorosom okHe "Instrument Setup” BbibepuTe nyHKT "IP Address”.

3. TlloaTtBepanTe BBOA 3HAYEHUSA MOBOPOTHOW PYUKOWA.
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4. Beegute IP-agpec K ¢ nomoLybio LMdpOoBbIX KaBuLL.

1921681.20

Hactpoiika MO R&S InstrumentView

1. 3anyctuTe nporpammHoe obecneveHne R&S InstrumentView.
2. Bbibepute Bknaaky "LAN" n3 meHto.

@ connection Manager

Name Serial Nr. IP-Address

- Default --- 172.17.75.1 I 4

=}

+ Add Devices e

3. Tlpu nepeom 3anycke B norne "IP-Address" no ymonyaHuio yctaHaBnMBaeTCs 3Ha-
yeHue "172.17.75.1". MoxHo pegakTnpoBath |IP-agpec ¢ MOMOLLbIO 3HAYKOB # T

4. Haxmunte kHonky "Add Devices" ansa cosgaHnsa HOBOro CETEBOrO NOAKMOYEHMS.
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Add Single Device

Name Demo

IP Address  192.163.1.20 Default

Discover Network Devices

[ Local Area Connection v Q
Adapter

Wireless Metwork Connection 2
Bluetooth Network Connection
Wireless Network Connection
Local Area Connection

WirtualBox Host-Only Metwork

5. Ykaxwute nmsa u IP-agpec onst HOBOro CETEBOro NOAKMOYEHUS.
6. Bbibepute 3HauyeHue "Local Area Connection" gnsa napameTtpa "Network Adapter".

7. TlopTBepanTe BBOA C NomoLlbko kHomku "OK", yTo6bl 406aBUTL HOBLIN NpUbGop B
CNUCOK AucrneTyepa nogKnoYeHun.

8. B 3aBMCMMOCTM OT 3HaYKa COCTOSIHUSI MOAKITOYEHMS = X MOXHO NMOAKMHOUNTL
UK OTKIOYNUTL NPMOOP U3 cnucka aucnetyepa NoAKMHOYEHUN
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MoakntoyeHne npmdopa R&S ZNH k MK

@ connection Manager

MName Serial Nr. IP-Address
X Default --- 17217.75.1 & U
—~ Demo --- 192.168.1.20 g U

=} Add Devices e

MopknioveHne npubopa R&S ZNH k cylecTBytoLel NokanbHol ceTu

IP-agpec ans npubopa R&S ZNH moxHo nonyunts ot DHCP-cepBepa aBTomMatnyecku
NN Xe MOXHO 3a4aTb PUKCUPOBAHHbBIN aapec BPY4HY!O.

Mpun py4yHom BBOAE (pMKCUpPOBaHHLIV IP-agpec n macka nogceTv AOMKHbI ObITb Ha3Ha-
YyeHbl Npubopy R&S ZNH, kak onncaHo B rr. 4.3.1, "lNogknioyeHre no nokanbHOW ceTn
(LAN)", Ha cTp. 54. MNMocne koHdurypayum npnbopa R&S ZNH ykaxuTe B nporpamm-
Hom obecneveHnn R&S InstrumentView IP-agpec, kak onucaHo B "HacTpoiika N0 R&S
InstrumentView" Ha cTp. 56.

® Ceo6opnHbiit IP-agpec
Ina nonyyeHunsa ceobogHoro IP-agpeca obpatutecb K CBOEMY CUCTEMHOMY aaMUHK-
cTpaTopy.

B ceTtsax ¢ DHCP-cepBepowm, pexum DHCP obecneunBaeT aBToMaTtMyeckoe HasHaude-
Hue ceTeBoOl KOHdUrypaumm ans npubopa R&S ZNH, nogknto4yeHHOro 4yepes ceTeBom
kabenb. [ns aTtoro B npnbope R&S ZNH gomkeH ObITb BKMtoYeH pexunm DHCP.

Mo ymonyaruio pexxum DHCP oTkntodeH. [Ans ero BKMYeHUs:
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1. B guanoroBom okHe "Instrument Setup” BeiGepuTe nyHkT "DHCP".

2. [Ona sknioveHus pexuma DHCP 3agante ana napametpa "DHCP" 3HauyeHne "On".

On

Tenepb ans npubopa R&S ZNH macka nogceTtun u IP-agpec HasHadvatotca DHCP-cep-
Bepowm. lNMpoueaypa HasHayeHUs agpeca MOXET 3aHSTb HECKOMbKO CEeKYHU,.

IP-ap,pec M MacKa noaceTn HadHa4yarTcA B COOTBETCTBYHOLLMX NOJIAX BBOAa aBTOMaTU-
YeCKN N HeJOCTYyNHbI ANA NPaBKU.

Hactporite 10 R&S InstrumentView ¢ nomouybto IP-agpeca n macku nogcetw,
3agaHHbix DHCP-cepBepom. [lononHuTensHble cBegeHNA cM. B pasgene rn. 4.3.1,
"MopkntoyeHne no nokanbHo cetn (LAN)", Ha cTp. 54.

4.3.2 TloakntouyeHne no USB

Mpnbop R&S ZNH moxHo Takke nogkmtounTs K MK ¢ nomoubio kabenss USB. Pasbewm
mini USB pacnonoxeH Ha npaBoi cTopoHe npubopa R&S ZNH noa 3awuTHOM Kpbl-
LLIKOW.

Mpn nepBom nogkntoyeHnn npudopa R&S ZNH k komnboTepy Windows nonbitaeTcst
yCTaHOBWTb HOBOE 060pyaoBaHve aBTomaTnyeckn. Heobxoammble ApanBepbl ycTaHa-
BNMBAIOTCS BMECTE C NporpamMmMHbIM naketoMm R&S InstrumentView.

[Mocne ycTaHOBKM ApaniBEPOB M ycnelwHoro gobasneHus Hoeoro obopygosarus OC
Windows oTobpaxaeT cCoOoTBETCTBYHOLLEE COODLLEHNE.

1. MogkntounTte npubop R&S ZNH k komnbtoTepy Yepes pasbem mini USB.

2. 3anyctute MO R&S InstrumentView Ha lMK.

3. B cnucke gucneTtyepa NoakniovYeHnin ectb Tonbko ogHo USB-ycTponcTeo. Cwm.
puc. 4-3.
B 3aBMCMMOCTM OT 3HAYKa COCTOSIHUS NOLKIMHOYEHMNS X MOXHO NOAKIOYNTb
UK OTKMOUNTL NPUBOP 13 cnmncka ancnetyepa noaknoYeHnin
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YnpaBneHve onuusmm

@ connection Manager

Name Serial Nr. IP-Address

FPH 000000 172.16.10.10

1

Puc. 4-3: Mogrriroyenne USB

4.4 YnpasneHue onyuamm

[ns BeINONHEHNS crneumnanbHbIX U3MepPUTENbHbIX 3a4a4 MOXHO OCHacTUTbL Npubop
R&S ZNH pasnuyHbiMy nporpaMMHbIMK ONUUSMMU.

4.4.1 TlogknioyeHne onuuii

Onumu nogkntoyaoTca NyTeM BBOAA KOAA Krtova. DTOT KO KItoYa OCHOBaH Ha YHU-
KanbHoOM cepuiiHoM Homepe npubopa R&S ZNH.

1. Haxwmute knasuwy [SETUP].

2. Haxwmute pyHkumoHanbHyto knasuwy "Installed Options".
Ha akpaHe GyneT nokasaH CMMCOK BCEX OOCTYMHbIX OMUMIA U UX TEKYLLEE COCTOS-
Hune. Cm. puc. 4-4.
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Power Meter

Option Administration ) 1321.1211K02-101061xK

Install Option

Installation Status ower Sensor Sup Installed
. Installed

Config Overview  Instrument Setup HWISW Info Installed Options

Puc. 4-4.: YeranosrieHHas onymsi

3. B amanoroBom okHe BbibepuTe nyHKT MeHto "Install Option".
Ha skpaHe npubopa R&S ZNH oTkpoeTcs none Ans BBOAa Koga Kro4a onuum.

4. BaepguTe COOTBETCTBYHOLLMIA KMOY OMLMN.

5. TllogTtBepanTe BBOA 3HAYEHUSA MOBOPOTHOW PYUKONA.
Ecnu BBegeH npasunbHbIli Kod, npubop otobpasnt coobuieHune "installation
successful".
Ecnu BBegeH HenpaBunbHbIN ko4, Npubop oTobpasnT coobiyeHne "invalid key
code!" .

6. BBeguTe npaBunbHbIN KOA,.

4.4.2 Tlposepka onuui

B meHio "Setup" Ha akpaHe npubopa R&S ZNH oTtobpaxalTcs TekyLmne ycTaHOBMNEH-
Hble onuuun.

1. Haxwmute knasuwy [SETUP].

2. HaxmuTe dyHKumMoHanbHyto knasmuwy "Installed Options".
Ha akpaHe npubopa R&S ZNH 6ygeTt nokasaH CNMCOK BCEX AOCTYMHbIX OMUMIA U UX
TeKyLLee COCTOsIHUE:

® "Installed": 310 03Ha4aeT, YTO ONUMSA yCTaHOBMNEHA U paboTaerT.
"Demo": OT0 03Ha4aeT, YTO onumsa NpegHasHadYeHa 4nsi AEMOHCTPALMNOHHbIX
uernen ny Hee eCcTb CPOK AeNCTBUS.

e "Removed:<option key>": 3T0 03Ha4aeT, YTO NepeHocumMas nuueHsust bbina
yAaneHa v rotoBa K nepegade gpyromy npubopy R&S ZNH.
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YnpaBneHve onuusmm

4.4.3 YnpasneHnue onuuamm ¢ nomouwbto MO R&S License Manager

Mpwn ncnonb3osanum npmubopa R&S ZNH B nokaneHon cetn (LAN) MOXHO ynpaBnsTb
onuusaMK ¢ nomollbto Be6-0paysepa (Hanpumep, Microsoft Internet Explorer nnm
Mozilla Firefox).

Bbonee nogpobHyto nHdopmaymio o nogknoydeHnn npudopa R&S ZNH k cetn LAN cwm.
B rn. 4.3.1, "MoakntoveHne no nokansHou cetn (LAN)", Ha cTp. 54.

Mocne nogkntoyenns npudopa R&S ZNH k nokanbHoM ceTn oTkpolriTe Be6-Opaysep.

1. Beegute IP-agpec npubopa R&S ZNH B agpecHown cTpoke Be6-6paysepa.

@ htkp:/f172.76.68.24/

Bpaysep nonyunt goctyn Kk MmeHegkepy nuueHsnii R&S License Manager. Ha aton
ctpanuue MO R&S License Manager MOXHO BbINOMHATb YCTAHOBKY MULEH3UI Ha
npnbop R&S ZNH 1 ux BkntoveHue.

Ha aTon cTpaHuLe nmeeTcs Tpu 30HbI:

® B nepsown 30He cogepxartca cBeAeHWs O NOAKIMIOYEHHOM YCTPOWCTBE, BKITOYas
ero nagentudukartop ID n IP-agpec.

Connected Device

FPH Device ID: 1321.1111K02-800188-nK
FPH IP Address: 10.113.10.184
Version: vV1.00 Host Name: localhost

e Bo BTOpON 30HE coaepxaTcs (PYHKLMM NO YCTAHOBKE U BKITHOYEHMIO OMLUUIA.

« Install Registered License Keys and Activate Licenses @

« Register Licenses, Install License Keys and Activate Licenses @
« Reboot Device @

— "Install Registered License Keys and Activate Licenses (yctaHOBUTb 3ape-
TMCTPUPOBAHHBIE KIOYN NULEH3WI U BKIIOYUTE NULEH3nN)"

BbibepuTe 3Ty cebinky, ecnuv bbina npuobpeTteHa 3aperncTpmpoBaHHas
nuueH3ns. 3aperncTpupoBaHHbIe NULEH3MM paboTaloT TONBKO B COYETa-
HUW C KOHKPEeTHbIM ngeHtudukatopom ID ycTpoincTaa.

— "Register Licenses, Install License Keys and Activate Licenses (3aperu-
CTpUpOBaTh NNLEH3UN, YCTAHOBUTb U BKITHOYUTb KIHOYM NULEH3NA)"
BbibepuTe 3Ty ccbinky, ecnm Obina npuobpeTeHa He3aperncTpMpoBaHHas
nuueHsns. HesapernctpnpoBaHHble NMUEH3NN HE CBA3aHbl C KOHKPETHBIM
naeHTudgukatopom ID ycTponcTsa.

— "Reboot Device (nepesarpysuTtb yCTPONCTBO)"

BbibepuTte 3Ty ccbinky onsa nepesarpy3ku npubopa R&S ZNH.

—  3HaYOK UHTEPAKTUBHOW CMpaBkn @
3Ha4oK OTKpbIBAET NOAPOBHYI0 ONepaTUBHYHO CNPaBKy MO COOTBETCTBYHO-
LLIEMY KOHTEKCTY.

® B TpeTbel 30He 0TOBpaxatoTCa NOACKa3KkM Mo NCMOMb30BAHMIO MEHeaKepa
NVLEH3MIA NpY NepEMELLEHMM yKa3aTenst MbILLW MO NMyHKTam Bbibopa.
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Help

Reboot Device:

Many devices need to be rebooted, before newly installed license keys can activate the licenses on these devices.

Use "Reboot Device" to allow the R&S License Manager to remately reboot a device, which is accessible via LXL You will

be requested to select the Device ID of the applicable device.

Ecnu y Bac yxe ecTb 04uH Uy Heckomnbko npmbopoB R&S ZNH, ocHaleHHbIX
onuusamMKn, To Ha BEG-CTpaHMLEe MeHemKepa NMULEH3NIN MOXHO YyNpaBnsiTb U
NMLEH3NSIMM Ha 3TV ONUUW.

2. Haxwmute kHonky =
Bpaysep nonyuut goctyn k gpyrou ctpanuue N0 R&S License Manager. Ha aton
CTpaHuLe MeHeaxepa NUUEH3Ni MOXHO YNpaBnaTb IMLEH3UAMU, YXKe YCTaHO-
BrNeHHbIMM Ha nNpnbope R&S ZNH.
Ha aTon cTpaHuLe nmeeTcst ABE 30HbI:

® B nepBoli 30He cogepatcsa YHKLMM MO YNpaBneHUIo NIMLEH3NSMI, KOTOPbIE
yXe YyCTaHOBMNEHbl Ha YCTPONCTBE.

« Register Licenses @
« Unregister License . @
« Move Portable License @

— "Register Licenses (3apeructpupoBatb nuueH3nm)"

BbibepuTe 3Ty ccbinky, ecnu Obina npuobpeTeHa He3aperncTpMpoBaHHas
nvueHsnsi. HesapermctprpoBaHHbie NuueH3umn paboTaroT TONbKO B coYeTa-
HUM C KOHKPETHbLIM naeHTudukaTopom ID ycTporicTea.

— "Unregister License (0OTMeHUTb peructpaumio nuueHsnm)"

BeibepuTe aTy ccbinky, ecnv Obina npuobpeTeHa nepemMellaemMas nuueH-
3us. Nepemellaemble nuueH3nm paboTaroT B COMETaHUM C
naeHtTndumkaTopamm ID Heckonbkmx ycTponcTs. OgHako, AN NpUMEHEHUS
NWLEH3NM Ha APYrOM YCTPOWCTBE, HEOOXOAMMO OTMEHUTL €€ perncTpaumo
Ha npeapblayLemM yCTpOnCTBe.

— "Move Portable License (nepeHecTu nepemeLyaemyto nuueH3no)"
BbibepuTte 3Ty CCbINKy, €CNY XXenaeTe NepeHecTy nepemMeLlaemyo nuueH-
3ut0. [NepeHoc nepemeLlaemMon NUUeH3nm BoO3MoXxeH 6e3 OTMeHbI ee perun-
cTpaumn.

—  3HaYOK UHTEPaKTUBHOW CMpaBKN @
3HayoK OTKpbIBAET NOAPOOHYH0 OnepaTMBHYIO CNpaBKy MO COOTBETCTBYIO-
LLIEMY KOHTEKCTY.

® Bo BTOpOW 30HE cogepxaTcs nogckasku no npumeHexuto MO R&S License
Manager npv nomeLLeHnn ykazaTens Mbillin Ha OAWH N3 MYHKTOB..

[Mocne BbIGOpa OAHOW M3 CCINOK, criegynTe oTobpaxaembiM B Bpay3epe NHCTPYK-

umsiM. Mpy BOZHUKHOBEHMU Kakunx-nvbo npobrem B Bpemsi npoueaypbl MLEH3MpoBa-
HMS MOXKHO B Nt0G0oe BPeEMS C NMOMOLLbIO0 3HaYKa @ Bbl3BaTb ONepaTUBHO-AOCTYMHYHO
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4.5

N3mepeHne xapakTepucTuK nepegayn

cnpaeky. OnepaTMBHO-AOCTYNHas crpaBka COAePXUT NnoapobHoe onucaHne yHKUMiA
MeHepKepa NULEH3NIA.

NamepeHune xapakTepuUcTuK nepeaayu

B faHHOM nprmMepe BbIMOMHATCA N3MEPEHUS XapakTePUCTUK nepedayn unbtpa
HWKHUX YacToT B pexxume VNA. dunbTp paboTaeT B AgnanasoHe vactot oT 10 My go
200 MTy,.

WsmepuTenbHas yctaHOBKa

[ns namepeHus xapakTepucTuk nepegadu:
® [logkntounte BXoA hunbTpa K BbIxody reHepatopa (BY-nopt 1).
e [logkntounTte Bbixog unbtpa k BU-exoay (BY-nopT 2).

BbinonHuTe npeaycraHoBky npubopa R&S ZNH

[Mepen Hayanom namepeHus BbINONHUTE NpeaycTaHoBky npubopa R&S ZNH, 4Ttobbl
BOCCTaAHOBUTb CTaHAAPTHYI KOHUrypauuio npudopa, n nogknoumte punbTp Mexay
n3MepuTenbHBIMU NOPTamMu.

e HaxwmuTte knasuwy [PRESET].
e [logkntounTe hUnbTP MEXAY U3MepUTENbHBIMIU NOPTaMU.

YcraHoBka nonockl 063opa 4actoT

Mepen kannbposkor npubopa R&S ZNH cnenyeT 3agath 4acTOTHbIM AMana3oH
dunbTpa.

1. BbibepuTte knasuwy [FREQ/DIST].

2. Bblbepute yHKUMOHaNbHYO knasuuy "Start".
Ha akpaHe npubopa R&S ZNH oTkpoeTcs none ans BBoAa HadarnbHOW YacToThl.

3. BaeguTe B kayecTBe HavyanbHom Yactotbl 10 MMy,
Mpnbop R&S ZNH cooTBeTCTBYOLWMM 006pasoM N3MEHUT AMana3oH 4YacToT.

4. BblbepuTe yHKUMOHaNbHY knasmy "Stop".
Ha akpaHe npubopa R&S ZNH oTkpoeTcst none ans BBoAa KOHEYHOW YacToThl.

5. BeguTe B kayecTBe KOHeYHou YacTtoTbl 200 MIu.

Mpunbop R&S ZNH cooTBeTCTBYOWMM 00pa3oM N3MEHNUT AManasoH YacTorT.

O6paTtute BHUMaHMe, YTO pasHULa MeXay KOHEYHOW N HavanbHOW YacToTaMu JOMmKHa
ObITb paBHa nonoce ob3opa. Mpnbop R&S ZNH nognpaBuT 3Ha4YeHUs1, ECNK BBECTU
AnanasoH 4YacToTe, OTNNYHBIA OT Nosiockl o63opa.

KanvuGposka usmepeHuii

[ns nony4yeHns Hanny4wmnx pesynbTaToB M3MEPEHUSA NapaMeTpoB nepegadn Heobxo-
OVMO BbIMOSNTHUTL ABYXMNOPTOBYH KannbpoBky (Hanpumep, "Trans Norm P1").
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1. Haxwmute knasuwy [CAL].

2. Haxwmute pyHkumoHansHyto knasuwwy "Calibrate > Cal Config".
Mpnbop R&S ZNH oTKpoeT AnanoroBoe OKHO KOHGUrypauumn kanmbpoeku ans
BblOOpa M3MepUTenbHbIX NOPTOB, METoAa KannbpoBKu 1 kKannbpoBovHOro Habopa.
Cwm. puc. 8-2.

3. B kadecTBe KannbpoBOYHbIX MOPTOB Bbibepute "Port1" n "Port2".

4. Bbibepute meToq kannbposku "Trans Norm P1" ansi CkBo3HOW kanmbpoBku
"Through" ot nopta "Port1" go nopta "Port2".

5. Bbibepute Tpebyemblii KanMBPOBOYHbIN Habop.
Mpnbop R&S ZNH oTkpoeT gucneTtyep ¢annos Ans 3arpysku 4OCTYMNHbIX Kanubpo-
BOYHbIX HAbOpOB.

6. Haxmute "Apply", 4ToOBI NOATBEPANTL HACTPOWKN KanMbpOBKN.

7. Haxmute "Calibrate”, 4Tobbl NpoBecTn KanMbposky oT nopTta "Port1" go nopta
"Port2".
Mpnbop R&S ZNH oTobpasnT BcnnbiBatoLwee coobLLeHe 0 HAacTporkax Kanu-
OpOoBKM.

Galibration Gonfiguration:

Type: CalibrateUOSM
Calibration Kit: ZN-Z135-FEMALE
Ports: P1 Active P2 Active

Change Calibration Configuration with the Cal Config.

Cal Config Start Cal Cancel

Y1066l M3MEHUTbL HAcCTPOVikn kannbposku, cHoBa HaxmuTe "Cal Config".

8. Bbibepute "Start Cal" gnsa 3anycka kannbposku.
Mpunbop R&S ZNH oTobpasnT BeIOpaHHbIN MeTog Kanmbposkuy, "Through" ans
Tpakta "P1< >P2".

9. HapexHo nogknoumTe ckBo3Hoe coeamHeHne "Through" k o6omm BY-nopTam.

10. Mepengute Kk nyHkTy "Through", 4To6bl HaYaTb KannbpoBky oT nopta "Port1" go
nopta "Port2".
Mocne 3aBepLieHus kannbposku Nnpnbop R&S ZNH noaceetunt Hagnuck "Through"
CUHUM.
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Through

Tenepb npnbop R&S ZNH oTkannbpoBaH, 1 pssaom ¢ opmaTom n3amepeHusi otob-
pakaetca coctoaHue "(norm)", T.e. BIMWMIEN. Cwm. rn. 3.2.6, "OnucaHie skpaHa",
Ha cTp. 29.

4.5.1 W3mepeHune napameTpoB nepenaym
BHoBb nogkntounTe punbTp K noptam npubopa R&S ZNH.

1. Haxwmute knasuwy [MODE].

2. HaxmuTe dyHKUMOHanbHyto knaeuwy "Vector Network Analyzer".
Mpnbop R&S ZNH nameHunT cBoW pexunm paboTsbl.

3. Haxmute knasuwy [MEAS].

4. BblbepuTe yHKUMOHaNbHY0 knasmwy "S21" unun "S12" ansa namepeHusa napameT-
poB nepegayn B NpAMOM Unu obpaTtHOM HanpasneHum
[nsa nony4yeHns JONONHUTENbHON MHGOPMaLMM O HECKOSMBbKUX 3KpaHax cM. "OTob-
paKeHMe HECKOSbKMX OKOH M3mMepuTenbHbIX KpuBbix B pexume VNA" Ha cTp. 34.
Tenepb Ha akpaHe R&S ZNH 6yayT oToOpakeHbl (CKOPPEKTUPOBAHHbBIE) XapaKTe-
PUCTUKM PUIMbTPA HMXKHUX YaCTOT.

] snemiueg
- | | [ | |
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4.5.2 W3mepeHne napamMeTpoB OTpaKeHusi

Mpu n3mepeHnn napameTpoB oTpaxkeHus npubop R&S ZNH nepepaet curHan Bosgen-
CTBMS Ha BXOAHOW MOPT UCMbITYyeMoro yctporcTaa (1Y) n nsmepsiet oTpaKeHHyo
BONHy. PasnunyHble hopmaThbl KpMBLIX MO3BOMSAIOT BblpaXaTb U 0TOOpaxaTb pesynb-
TaTbl. [Ina n3amepeH1s napameTpoB OTpaxeHnsi TpebyeTcs TONbKO OANH U3MepuTesb-
HbI NOPT aHanu3arTopa.

B npuHunne, namepeHmne napameTpoB OTpaKeHNA COCTOUT U3 TEX XKe 3TanoB, YTO U
n3MepeHne napameTpoB nepenadn. Cne,u,yeT y4utbiBaTb crnenyrwine oTinydmnaA:

e B 6a3oBoli cxeme n3MepeHnsi napameTpoB OTPaXKEeHUS UCMONb3YeTCst OAMH NOpT
MY v oguH nopt aHanusaTopa. Bel nogkniovaete Bxop Baiuero NY k nopty 1
npnbopa R&S ZNH.

® |Acnonb3ysa 6a30By0 YCTAHOBKY AN19 M3MEPEHMS NapamMeTpoB nepeaaydn, MOXHO
napannenbHO U3MepsATb 1 0TobpaxaTb pe3yrnbTaTbl U3MEPEHUs NapamMeTpoB OTpa-
XKEHUS 1 nepegayn.
[ononHuTtenbHble cBeaeHnsa cM. B pasgene . 8.2.1, "Miamepenne S-napameTtpos”,
Ha cTp. 162.

® BbibepuTe NOAXOAALLYIO KOHMDUrypaLMio KanbpoBk/ ANS M3MepPeHns napameTpoB
OTpaxeHwus.
MonHei aByxnopToBbl TUN kanubposku ("TOSM" unu "UOSM") ucnpasnsiet
cucTemMaTMyecKkme NorpeLlHoCcTU ANng Bcex S-napaMeTpoB nepefaydn n oTpaxKeHus.

® HekoTopble 13 hopMaToB KpMBbLIX OCODEHHO XOPOLLIO NOAXOAAT ANsl U3MEPEHUS
napameTpoB OoTpaxkeHusi. Hanprumep, MOXXHO 0TOOpa3nTb M3MepPEHHbI Koaddu-
LUMEHT oTpaxeHus S;; Ha guarpamme Bonbnepta-CmuTa anst Toro, 4todbl nony-
YMTb KOMMIIEKCHbI BXOAHOW uMmneaaHc Ha nopte 1.

LGB Kl (cal int) Smith

Stop 11.4 GHz
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R&S®ZNH Ba3soBble onepauum

4.6

®

4.6.1

Vicnonb3oBaHune gatyunka MOLLUHOCTU

Ncnonb3oBaHne gatymka MOLLIHOCTH

Onums R&S ZNH

YTto6bl paboTtatb ¢ npnbopom R&S ZNH B pexxume nameputens MowHOCTH TpebyeTcst
onumsa R&S ZNH-K9 (koa 3akasa: 1334.6800.02).

[Ins BbINONHEHMST BBICOKOTOUHbLIX M3MEPEHUI MOLLHOCTU K Npubopy R&S ZNH moxHo
NOAKIMIOYMTL OOUH U3 OOCTYMNHBIX AN HEFrO AAaTYUMKOB MOLLHOCTMU.

Cnucok nopgaepxuBaembix npubopom R&S ZNH gatymkoB cM. B TEXHUYECKMX OAHHbIX
npnbopaR&S ZNH.

MoHO nogkntoyaTe JAaTHMKM MOLLHOCTM NOAAEPKMBAEMbIX CEMEWNCTB K MoGoMy 13
USB-pasbemoB npubopa R&S ZNH. 3ToT pasbeM No3BONSET ynNpaBnsaTb AaTYNKOM
MOLLIHOCTU ¥ nogaBaTb Ha HEero nuTaHune. [JononHUTENbHbIE CBEAEHUS CM. B pasgene
"Pasbem USB tuna A" Ha cTp. 27.

I/IsmepeHme MOLLUHOCTU C NoMoLlblo AaT4UKa MOLLIHOCTHU

D,OI'IOJ'IHVITeJ'IbeIe CBeEeHUA O XapakTepucTtukax nogaepxmsaemMblixX 0aT4MKOB MOLLHO-
CTU CM B UX TEXHNYECKNX OaHHbIX.

NPEQYNPEXOEHUE

Puck noBpexneHuna gatymka MOLWHOCTHU

[pn HanM4YMM BLICOKOW BXOAHOW MOLLHOCTH

® HenpepbiBHas MOLLHOCTb, NoAaBaeMasi Ha BXo4 AaTyuka, He JOoMmKHa nNpeBbiwaTh
400 mBT (26 oBmMBT).

® icnonb3yliTe aTTeHoaTop AN U3MEPEHUS MOLLHOCTM BbICOKOMOLLIHBIX NepeaaTyu-
KOB.

OpHako gonyctumbl kopoTkue (< 10 mkc) nukm mowHoctr go 1 BT (30 abmBT).

M3meputenbHas yctaHOBKa

MogkntounTe kabenb gaTynka mowHocTn kK USB-nopTty npnbopa R&S ZNH. Ecnu gat-
YUK MOLLIHOCTU UMEET CoenHUTErNbHbIN pasbeM (Hanpumep, R&S FSH-Z1, R&S FSH-
Z18), Heobxoamm nepexopgHor kabenb FSH-Z101.
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R&S®ZNH Ba3soBble onepauum

Vicnonb3oBaHune gatyunka MOLLUHOCTU

1 = MNopaepxmBaemblii AaT4MK MoLHoCTKM (Hanpumvep, R&S FSH-Z1, R&S NRP-Z11)
2 = BxogHow paszbem gaTuuka moHocTtm (k 1Y)

3 = NepexopHon USB-kabenb (R&S FSH-Z101)

4 = Pasbem USB

N3mepeHue MoLLHOCTU

1. Haxwmute knasmwy [MODE].

2. Haxmute cdyHKUMoHanbHyto knasuwy "Power Meter".
Mpnbop R&S ZNH nameHuT cBOW pexnm paboTsbl.

Ecnu npnubop R&S ZNH pacnosHaeT gaTymk MOLHOCTH, OH yCTaHaBNMBaeT coeauHe-
Hue Yepe3 nHtepderc USB. Yepes Heckonbko cekyHa npubop R&S ZNH oTtobpasnt
N3MEPEHHYIO MOLLHOCTb.

Ecnu gatynk MOLLHOCTM He Obln NOAKIOYEH UMW NOAKIKOYEH HENPABUIIBHO, TO Ha
akpaHe npubopa R&S ZNH He oTobpaxaeTcsa HUKaKUX pe3ynbTaToB U3MEPEHUN.

Mpwn Hannyum npobnem ceasu mexay npudopom R&S ZNH 1 gaT4ymMkom MOLLHOCTH
npubop R&S ZNH BbigaeT coobieHne o6 owmnbke, cogepxallee 1 BO3MOXHYIO Npu-
4YnHy cbos.

[na nony4yeHns oONONHUTENBbHON MHGOPMaLMKM O COOOLLEHNSAX 06 oLnMBKax cMm.
Tabn. 10-1.

YcTaHoBka Hynsi AaTynka MOLLHOCTH

YTto0bbI KOMMEHCMPOBATb BHYTPEHHNE CMELLEHNA N3MepUTENA MOLLHOCTHK, neped Hava-
JIOM U3MepeHnsa Tpe6yeTc;| BbINOJTHUTL Mpouenypy YCTaHOBKU HYJA gaT4nka MOLHO-
CTW.

1. BblbpaTb oyHKLMOHaNbHY0 knasumLly "Zero".
3anpelyaeTtcs nogasaTb Kakne-nnbo curHanbl Ha 4aT4nK MOLLHOCTM BO BPEMS
YCTaHOBKMN HyMs.
Bo Bpems ycTaHOBKM Hynsi faTymka MOLLHOCTM OTOBpaXkaeTcsi BCMMbIBalOLLIEE OKHO
C UHCTPYKLMSAMM.
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R&S®ZNH Ba3soBble onepauum

Vicnonb3oBaHune gatyunka MOLLUHOCTU

Please Remove All Signals

From the sensor input and press Continue to start zeroing

2. OTknounTe gaTtyumk MOLUHOCTWN OT KaKMX-NTMOO UCTOYHUKOB CUrHana.

3. [Onsa 3anycka npouenypbl YCTAHOBKM HYNS HAXXMUTE OYHKLMOHANbHYIO KnaBuLly
"Continue".
Mpnbop R&S ZNH 3anyckaeT npoueaypy yCTaHOBKN HyINS.

Zeroing Power Sensor

Please wait while the system is zeroing the power sensor

4. [oxauTecb OKOHYaHWS NpoLeaypbl yCTAHOBKN HYIIS.
Korga yctaHoBka Hyns 3akoH4YeHa Ha akpaH npubopa R&S ZNH BwiBognTCcsa co06-
weHne "Power sensor zero done" n ocylecTensieTcs obpaTHoe nepekntoyeHne B
MEHI0 (DYHKLMOHAMbHBIX KNaBuULL AN AaT4YMKa MOLLHOCTW.

Power sensor zero done

5. TMopkntounte NY Kk gaTynKy MOLLHOCTMW.
Mpnbop R&S ZNH oTobpaxkaeT N3MepeHHbIN ypOBEHb MOLLHOCTU B ABMBT.
[ononHuTtenbHble cBegeHus cMm. B pasgene rn. 10.1, "Vicnons3oBaHve gatyuvka
mMoLHocTn", Ha cTp. 183.

YctaHoBuTe YacTtoTy

[N nony4eHnst HaMnyJLwnx pesynbTaToB U3MepPeHuit crneayeT BBECTM YacToTy TeCTu-
pyemoro curHana.

1. Bblbepute dyHKUMOHaNbHYt knasmwy "Freq".
Mpnbop R&S ZNH oTkpbIBaeT none ans BBoAa 4acToThbl.

2. BeauTe yacToTy curHana.

3. [MoaTteepanTe BBOA OAHOWN U3 KNaBULL eOUHUL, U3MEPEHNS.
Mpnbop R&S ZNH nepepaeT 3Ty HOBYHO 4acToTy B A4aTHMK MOLLHOCTHU, KOTOPbIV BCnesa
32 3TVM BbIMOJHAET KOPPEKLUMIO Pe3yfibTaToB N3MEPEHNSI MOLLHOCTH.

4.6.2 W3mepeHue nNpsiMon U OTPaXeHHOU MOLHOCTU

C nomoLLbio HanpaBneHHbIX AaTymkoB MolHocTM R&S FSH-Z14 n R&S FSH-Z44
MOXXHO U3MePATb MOLLHOCTb B 060UX HanpaBnieHusX.
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R&S®ZNH Ba3soBble onepauum

Vicnonb3oBaHune gatyunka MOLLUHOCTU

Mpwn BKNIOYEHUN NPOXOAHOrO (HanpaBiEHHOr0) AaTyMKa MOLLHOCTU MeXay UCTOYHU-
KOM 1 Harpy3skon npubop R&S ZNH namepsieT NOTOK MOLLHOCT OT UCTOYHMKA K
Harpyske (NpsiMasl Unv nNagatoLlas MOLLHOCTb) M OT Harpy3kmM K UCTOYHMKY (oBpaTHas
UNKn oTpakeHHast MOLLHOCTb).

CooTHoLleHne Mexay 0bpaTHOW 1 NPSIMON MOLLHOCTSMM SBNSIETCSt MEPOW cornacoBsa-
HWs Harpyskun. Ha akpaHe npubopa R&S ZNH oHo oTobpaxaeTtcs nubo B BUAE BO3-
BpaTHbIX NOTEPb, NMMB0 B BUAE KOIhdULMEHTa CTOSYEN BOMHbI MO HANPSXXEHNIO
KCBH.

Oatumkun mowHocTn ansa npubopa R&S ZNH nmetoT acumMmMeTpudHyt0 KOHCTPYKLMIO.
[MoaTOMy AOMKHBI BCTABAATLCA B UBMEPUTENbHYIO Lienb Tak, 4Tobbl cTpenka "Forward"
Ha JaT4yvke yKasbiBana B HanpaBrieHWW Harpysku (= B HanpasfieHWM NOTOKa MOLLHO-
cTn).

B cnyyae namepeHus 6onbLunx MOLHOCTEN HEOOXOAUMO CTPOro cobnaaTth creayto-
LME MHCTPYKLUMK NSt n3bexxaHusi nopaxkeHusi onepaTopa 1 UCKIMYEHNS NOBPEXAEHNS
AaTtymka MOLLHOCTH.

A BHUMAHMUE

OnacHOCTb OXXOroB KOXUW UIn nospexageHuA np|/|6opa
® Hwukorga He NpeBbilanTe 00onyCTUMYH HenpepbiBHYHO MOLLHOCTb.

e [lonycTumas HenpepbiBHAs MOLLHOCTb YKasaHa Ha auarpamme Ha ThINbHOW CTo-
POHe JaTuuKa.

® [lpu nogknYeHnn gaTumka BblkNouYnTe BY-MOLHOCTD.
® [InoTtHo 3aTdarnsanTe BY-pasbemsl.

M3meputenbHasa ycTaHoBKa

MogkntounTe kabenb gatynka mowwHocTn kK USB-nopty npnbopa R&S ZNH. Ecnu gat-
YUK MOLLHOCTM MMEET CoeaHUTENbHBIN pa3beM (Hanpumep, R&S FSH-Z14, R&S
FSH-Z44), Heobxogum nepexogHomn kabenb FSH-Z144. YcTaHoBUTE NpOXOAHOM aat-
UMK MOLLHOCTM MEXAY UCTOYHMKOM CUrHana v HarpysKom.

Oatumkun mowHocTn ansa npubopa R&S ZNH nmetoT acumMmMeTpudHyto KOHCTPYKLMIO.
[MoaTOMY AOMKHBI BCTABAATLCA B MU3MEPUTENbHYIO Lienb Tak, 4Tobbl cTpenka "Forward"
(1=2) Ha gaTyuke yKasbiBana B HanpaBlieHUN HArpy3ku (= B HanpaBneHny NoToka
MOLLIHOCTH).
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R&S®ZNH Ba3soBble onepauum

Vicnonb3oBaHune gatyunka MOLLUHOCTU
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1 = lNpoxoaHon gatymk mowHocTn R&S FSH-Z14 nnn Z44
2 = VlcToYHmK

3 = Harpy3ska

4 = lMNepexopHon USB-kabenb (R&S FSH-Z144)

5 = Pasbem USB

N3mepeHue MoLLHOCTH

1. Haxwmute knasmwy [MODE].

2. HaxmuTe dyHKUMOHanbHyo knasuwy "Power Meter".

Kak Tonbko npnbop R&S ZNH pacnosHaeT gatyumk MOLLHOCTM, OH 0TOBpasunT TUn Noa-
KMOYEHHOrO HanpaBfieHHOrO AaTyMka MOLLHOCTW B CTPOKe 3aronoska. Yepes
HECKONbKO CEKYH[, OH OTODpaXaeT TakkKe N3MepeHHbIE 3HAYEHNsI NMPSIMON MOLLHOCTU U
noTepb Ha OTpaXeHne, N3MepPEHHbIE Ha Harpyake.

YcTaHoBKa Hyns AaTynka MOLLHOCTH

Mepen BbINOSIHEHMEM U3MEPEHUIA MOLLIHOCTM BbINOMHWTE KanvMbpoBKy HyIst AaTymnka
MOLLIHOCTMU.

Korga yctaHoBka Hyns 3akoH4YeHa Ha akpaH npubopa R&S ZNH BbiBoagnTca cooblue-
Hue "Power sensor zero done" 1 ocyLlecTBNsieTCst 06paTHOE NePEKITIIOYEHNE B MEHIO
PYHKLMOHAmNbHbIX KNaBuLL AN AaTyrKa MOLLHOCTU.

» Brkntounte gatunk R&S FSH-Z14 nnn R&S FSH-Z44 mexay MCTOYHMKOM curHana
n Harpy3koi. Ha akpaHe nprubopa R&S ZNH oTobpasntcst MamepeHHbIli ypoBEHb
npsimon mowHocTn B AbmBT 1 KCBH gnsa Harpysku. Cwm. puc. 10-2.

[na nony4yeHns Hanny4ylwmMx pesynbTaToB crneayeT BBECTUM YacToTy TECTUPYEMOro Cur-
Hana. JononHuTenbHble cBeaeHus cM. B pasgene rn. 10.2, "Vicnone3oBaHne Hanpas-
MEeHHOro gaTtymka mMmowHocTn", Ha cTp. 189.
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R&S®ZNH Ba3soBble onepauum

4.7

®

COXpaHEHl/Ie M BbISOB 13 MNaMATN HAaCTPOEK N pe3ynbTaToB I/I3MepeHVIl7I

CoxpaHeHue 1 BbI30B N3 NaMATU HAaCTPOEK U pesyribTa-
TOB U3MEPEHUN

3anomuHaroLLee yCTponcTBO

Ecnun k npnbopy noakntoyensl 1 gnaw-Hakonutens USB, n kapta micro-SD, dnaw-
HakonuTens USB nmeeT npuoputeT Hag SD-kapTon B Ka4ecTBe 3anoMmnHatoLLLero
yCTpONCTBA.

Ecnun HM ogHO 3anomuHatoLLee YCTPOMCTBO HE NOAKIIOYEHO, AN XPAHEHNS UCMONb-
3yeTcsi BHYTPEHHSAA NaMsiTe npubopa.

Mpnbop R&S ZNH mMoxeT coxpaHaTb pesynbTaTbl UISMEPEHMWI 1 HACTPOWKN BO
BCTPOEHHYIO NaMATb, HA CMeHHYo SD-kapTy namati unm Ha dpnaw-Hakonutens USB
yepes nHTepderic USB.

PesynbTatbl namepeHunin n HaCTPOKVKN BCErga COXpaHaTCa BMECTe, NO3BONASA TEM
caMbIM aHanu3npoBaTb MX B KOHTEKCTe nocne Bbi3oBa 13 namatu. MNMpubop R&S ZNH
MOXeT NnoA pasnuUYHbIMU MMEHAMMN COXPaHATb BO BHYTPEHHEN namstn He meHee 100
3anmcen AaHHbIX.

Mpnbop R&S ZNH nmeeT aBa passemva USB v oguH crnot ansa kapt micro-SD.

JononHnTensHy MHOOPMALMIO O COXPaHEHUW pe3ynbTaToB N3MEPEHUI N HACTPOEK
cm. B . 5.8.1, "CoxpaHeHne HabopoB AaHHbIX", Ha cTp. 91.

[ononHuTenbHyo MHpOPMaLMIO O 3arpy3ke pesynbTaToB U3MEPEHUI U HACTPOEK CM. B
rn. 5.8.2, "BoccTtaHoBneHne HabopoB AaHHbIX", Ha CcTp. 94.
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R&S®ZNH dyHKUMM Npubopa

OnemeHT XecToB CEHCOpPHOro 3KpaHa

5 OyHKUMK npubopa

B cnepytowimx rmaBax npegcrasneHa MHpopmaunst 06 0OCHOBHbIX (OYHKLMAX 1 MOMNb30-
BaTenbCKOM UHTepderice npubopa R&S ZNH.

® ONEMEHT XXECTOB CEHCOPHOTO SKPAHA. . uvveeerereeeeeesiaaaunnrnreenneeraaeessssaaannrssnnereeeeeeeees 74
®  OKPAHHAS KITABMATYP@ureereeeeeeieieunrerereerereaaasesiaasnnsssseeeressasesssisaasssssssnesseesasessesnnnsnns 79
o  KnaBULLM MEPEAHEN MAHEIIM.....cceeeeeeeeeerieintnnanaaaaaaseeeesasaaaaaseserereeeerenressnsnnnnnnnnnnns 80
e Cobpoc npnbopa R&S ZNH B npeayCcTaHOBNEHHbBIE HACTPOMKM.......ccceeeennnnrnrreenee. 85
o  KOHMUIYPALMS NBMEPEHMUM. ......c.ceeeeeeeeeiieiiiinicceeeeeseeeeeeeaeaaaaaeeeeeeeeeeeeeesesensannnnnaaanns 86
L = 1o Yo LR o= = 2L U 87
® CO30aHME CHUMKOB OKPAH ... uuuuuuuuunniaieieieeeaaeaaaeeeeeeeeeeeeeesrststnsnnannnnnaaasesesasaaasaseees 87
e  YMPaBNEHNE HADOPAMM [AHHDBIX. .. .uueureriereerereeesesssassnsrnrereeeesaeesessaasasnssnseeseeesaeesens 89
e OO6GHoBNEHME BCTPOEHHOTO MO ...ccciiiii it e e e e e e e reee e 97
e YcTaHoBKa ONUMIA BCTPOEHHOTO MO .....cuiiiiiiiiiicciieie e e 97
®  [IOKYMEHTALMS K YCTPOMCTBY .uuueieieeeeeeeeeeeieeeeeeeeeessestntnnnnnnnnaasasesesaaaaaaeseseereesemssssrnnes 97

5.1 JOnemMeHT XXecToB CEHCOPHOro aKpaHa

[ns noBbiweHns rmbkocTn n ygobcTea B3anmMogencTBusi Nonb3oBaTenst ¢ npubopom
R&S ZNH BBegeHbl cneumarnbHble XXeCTbl CEHCOPHOro akpaHa. Huke npounnioctpupo-
BaH CMMCOK CneumarnbHbIX XXeCTOB, KOTopble NpegocTaensaeT npubop R&S ZNH.

o /I3MEHEHNE LEHTPASNTBHOM HACTOTDI...cceeeeeeeeeeeereereenenrnnnnnaasaseseeeeeasaaaaseeseseeeemessnmnnes 74
®  /I3BMEHEHME OMOPHOTO YPOBHS ....cceieieeeeerererintnrnnnnnenaaaaaeeesesaaaaaaaeasereereeeeressssnrnnnnnnnnns 75
®  /IBMEHEHME MOMOCHI ODB0P@.cuuuuuuuiuiiieieieieeieeeeeeeeeeeeeeeeeereerersta e e aeaaeaaaaaaaeeees 75
®  [1OOABNMEHNE MAPKEP . ceuurrruruuuuuuniaaaaaeeeeeraeaaaaeeeteeeeeeeeesessrraranannnnasasaeeeaaaaasesseseeeeeens 76
®  [1EPEMELLEHNE MBPKEPA. .. eieeeieiieiieeennnnuaaaaaaaaaaaeeeeaeaaaaaeeeeeeeeeneeeensnsnnnnnnnaaaaaaaeaeeeens 76
®  YANEHNE BCEX MAPKEPOB. ...eeeeereeereetaaiautntireteeraeaeeessasaannsreeneeeeeeaesesassaaannnrenneeeeeess 77
e CKpbITb UN1 0TO6PA3UTL OKHO PE3YITbTATOB UBMEPEHWMS.....ccceeeceeevirrreeeeaaeeeeeeeaans 78
e [lpeaBapuTenbHbI MPOCMOTP CHUMKA SKPAHA.....uuuererernnnnnaaaieeeeeeeaaaaaereerereeeeeenennes 78
o  OTKMOYEHNE MACTEPA NUBMEPEHUS . c.cceeeeererrrinrntnnnnnnaasaaaeeesesaaaaaaaseserereeresssssssnnnnnnnnns 79

5.1.1 W3meHeHuWe LeHTpanbHOW 4YacToThl

lMpoBeanTe ropnsoHTanbHO BNEBO UMM BMNPABO B OKHE KPUBOW, YTOObI HACTPOUTb LiEH-
TpanbHYyI0 4acToTy U3MepeHus cnekTpa. Takke MOXHO HaxaTb DYHKLMOHANbHYIO Kra-
Buwy "Center" B OkHO napameTpoB, YTOBbl HACTPOUTL LEHTPArbHYI0 YacToTy U1
HaxaTb knasuwy [FREQ/DIST] Ha nepegHen naHeny ang BbIBOAA MOSsi HACTPOWMKM
"Center Freq".
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R&S®ZNH dyHKUMM Npubopa

OrneMeHT XecToB CEHCOpPHOro 3KpaHa

Center 2.001 GHz Span 3.998 GHz

5.1.2 WN3meHeHNe ONOPHOro ypoBHA

MpoBegunTe BepTMKanbHO BBEPX UMM BHU3 B OKHE KPUBOW, YTOOBI HACTPOUTH OMOPHbIN
YPOBEHb N3MEPEHMS CNEKTPA. TakKe MOXHO HaxaTb DYHKLMOHAMbHYIO KNaBuLLy
"REF" B OkHO napameTpoB, 4TOBbl HACTPOUTL OMOPHbIV YPOBEHb UMW HaXaTb KraBuLLy
[SCALE] / [SCALE/AMPT] Ha nepegHeli naHenu Ang BbiBoAa nons Hactponku "Ref
Level".

Center 2.001 GHz Span 3.998 GHz

5.1.3 WameHeHue nonocbl 0630pa

CeeguTe vnu paseegnTe gBa narnbla Mo ropusoHTanu, YTobbl HACTPOUTL NOMocy
0630pa nsmepeHus cnekTpa. Takke MOXHO HaxaTb (PyHKLMOHanNbHY0 Knasuily "Span"
B OkHO napameTpoB, 4TObbl HACTPOUTL NONocy 0630pa U3MEPEHUS CNeKTpa Unu
HaxaTb knasuwy [FREQ/DIST] Ha nepegHen naHenu Ansa BbIBOAA NOMS HACTPOWKM
"Span".
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R&S®ZNH dyHKUMM Npubopa

OrneMeHT XecToB CEHCOpPHOro 3KpaHa

Center 2.001 GHz

5.1.4 [o6aeneHue mapkepa
[Baxabl HXMUTE B OKHE KPMBOM, YTODObI CO34aTbh MapKep Ha pesynbTaTtax N3MepeHus
cnektpa. Mapkep nomeLlaeTcsi Ha KPMBYIO B TOYKEe OBOMHOIO HaXkaTus.

Takke MoxHO HaxaTb knasuwy [MARKER] Ha nepeaHeli naHenu n BeibpaTh QyHKLNO-
HanbHyto knasuwwy "New Marker", 4Tobbl co3aaTte Mapkep Ha pesynbTaTax u3mepeHust
crnekTpa.

sweprgo | || | 1

P8 1494177215 GHz I
[ ]

Center 2.001 GHz Span 3.998 GHz

5.1.5 T[lepemelieHue mapkepa

KocHutechb 1 nepeTalymTe 3Ha4yoK Mapkepa, YTobbl UI3MEHUTL Ero NONOXEHNE B OKHE
KpuBoOIA. Takke MOXHO BbibpaTb MeTKy Mapkepa B OKHO pesynbTaToB U3MepeHus,
4YTOObI U3MEHUTL MONMOXEHNE MapKepa Ha pe3ynbTaTax U3MEePEHUs CNekTpa, Unu
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R&S®ZNH dyHKUMM Npubopa

OrneMeHT XecToB CEHCOpPHOro 3KpaHa

HaxaTb knaeuwy [MARKER] Ha nepegHen naHenu 1 BbiopaTtb yHKLUMOHanNbHYO Kna-
Buy "Select Marker".

Center 2.001 Span 3.998 GHz

5.1.6 YpaneHue Bcex MapkepoB
Hapucyinte «X» B OKHe KpuBOW, 4TObObI yaanuTb BCe MapKkepbl U3 pe3ynbTaToB U3me-
peHus cnektpa. Takke MOXHO HaxaTb knasuwy [MARKER] Ha nepegHen naHenu u

BbIOpaTh yHKUMOHanbHyto knasuwy "Delete Marker", 4ToObl yoanute Bce MapKepbl
N3 pesynbTaToB U3MEPEHUS CMEKTpa.

Sweep 101 |

I 1494177215 GHz I
|

Center 2.001 GHz Span 3.998 GHz
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R&S®ZNH dyHKUMM Npubopa

OneMeHT ecToB CEHCOpPHOro 3KpaHa

5.1.7 CkpbITb UM 0TO6Pa3nTb OKHO pe3yribTaToB U3MEPEHUS

rlpOBeﬂ,VlTe BEepPTUKanbHO BBEPX U BHU3 B OKHE PE3YJIbTATOB U3MEPEHUA, YTOObI
CKpPbITb 1Unn OT06pa3VITb ero.

GPs N1°20'17.178" [E103°57'93.364" AIlt. 76.6 m Satellites 12
Line 1 -14.26 dB
Upper Limit Threshold 4 dB Trace 1
Lower Limit Threshold -67 dB Trace 1
11.352 m -38.2 dB 3 -415dB
7.666 m -37.7 dB
10.038 m

| v

N
Il i
B @ |

Start Om

5.1.8 T[penBapuTenbHbIA NPOCMOTP CHUMKa 3KpaHa

[MpoBeguTe ropnsoHTanbLHO BNEBO UMW BNPaBO B OKHE KPUBOM, YTOOLI NPOCMOTPETH
CHUMOK 3KpaHa. TakKe MOXHO HaxaTb yHKUMOoHarnbHyo knasuwy "Prev" unu "Next",
YTOObI MPOCMOTPETL CHUMOK 3KpaHa.

» Vector Network Analyzer

S-Parameters

Measurement0171.png
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R&S®ZNH dyHKUMM Npubopa

OkpaHHas knaeuaTtypa

5.1.9 Ortkno4yeHne macrepa usmepeHus

lMpoBeguTe ropnsoHTanNbHO BrEBO, YTOObI MPONYCTUTL 3Tan MacTepa U3MepeHus.
Takke MOXHO HaxaTb (PyHKLMOHanNbHY Knaeuy "Skip", 4ToObl NponycTUTb 3Tan
MacTepa U3MepeHusl.

Power

& Preparing New Measurement

Gonnect power meter

Continue Interrupt Skip Finish Wizard Gancel

5.2 OkpaHHas knaBumaTtypa

OKpaHHas KrnaBmaTypa — 3TO AOMONHUTENBHOE CPEACTBO B3aNMOAENCTBUS C Npmbo-
pom. OHa obecneunBaeT yaobcTBO paboTbl MPU CEHCOPHOM BBOZE.

[ocTyn K 9KkpaHHOW KnaesuaType AOCTYNEH TONbKO Ans BBOAA TEKCTA, HanpumMep npu
COXpPaHeHMN UNn OTKPbITUM darina no Ha3BaHWIo.

@ CeHcopHbI MHTepdeiic
Ecnu ceHcopHbIn nHTEpdenc He akTUBMPOBaH OYHKUNSA 9KPaHHOW KnaBuaTypbl OTKIO-
YyeHa.

Y-l Dataset001|

Space
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Knaeuwu nepegHen naHenm

OKpaHHyI0 KnaBmaTypy MOXHO BKIIOYaTb U OTKIOYATb C MOMOLLbIO 3Ha4Ka 3KPaHHOM
knaeuatypbl EE, BbigeneHHOro B MpaBoM BEPXHEM Yriy.

5.3 Knasuwum nepegHen naHenu

B cnenyowmx rnaBax rnoACHAKTCA q)yHKuMM KnaBuLl nepep,Heﬁ naHenu.

5.3.1 Knasuwa POWER
Knasuwa [POWER] pacrnosioXeHa B JIEBOM HWKHEM yriy nepegHer naHenu. OHa
CMYXWT A5 BbIMNONIHEHMS 3anycka 1 3aBepLueHus paboTbl npubopa.
Cwm. rn. 3.1.2, "BkntoyeHne n BbikMoYeHne npubopa”, Ha cTp. 22.

Cwm. Takke puc. 3-4.

5.3.2 Knasuwua nonyyeHust CHUMKOB 3KpaHa

Knasuwwa cHumka akpaHa Il o6ecneumBaeT ObICTpbI CNOCO6 NonyYeHust CHUMKa
TEKyLLEero akpaHa B fito6oii MOMEHT BPEMEHM.

[ononHuTtenbHble cBeaeHnsa cM. B pasgene . 5.7, "CosgaHne CHMMKOB akpaHa”,
Ha cTp. 87.

5.3.3 ®yHKuMoOHanbHasa knasuLia

LlecTb byHKUMOHANBHbLIX KNaBuWLL Ha NepegHer NaHenu Ncnonb3yTea Ang goctyna K
3Ha4vkam nporpammHbIx knasui. Cm. puc. 3-4.

3Haykn NporpamMmmHbIX KNasBuLL NPUBSA3aHbl K (OYHKUMAM U 3aBUCAT OT KraBuLUw,
BbIbpaHHOW Ha nepegHer naHenu npubopa. Cm. . 5.3.5, "Knaeuwm yHKkumn",
Ha cTp. 81.

5.3.4 CucremHble KlaBULLN

CucTeMHble KnaBuULWM NPEAoCTaBsAT AOCTYN K 06WMUM HacTpoiikam npubopa,
HacTpoiikaM 06paboTKM pe3ynbTaToB, a Takke K (YHKLMSM COXpaHEeHUs] U BOCCTaHoO-
BreHus.

| | s | [ o | (o | [ 8

e
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R&S®ZNH dyHKUMM Npubopa

Knaeuwun nepegHen naHenm

Knaeuwm SYSTEM OnucaHune

[PRESET] YcTaHoBka npubopa B COCTOSIHME CO CTaHAAPTHLIMWU HACTPOWN-
Kamu.

[SETUP] OcHoBHble yHKLMU KOHUrypauum npubopa:

e [laTa, Bpems, kKoHcurypaums otobpaxeHus, 3Byka u
pernoHarnbHbIX HacTpoek

MHankaTop HU3Koro 3apsiga akkymynstopa

CeteBoi nHtepdeic (LAN)

OTKNoYEHNE 1 BKITHOYEHWE Onuuii

MHdopmaums o koHdurypauum npubopa, Bknoyas Bep-
cuto BCTpoeHHoro MO un cuctemHble coobLyeHns o6 owmnb-
Kax

[MODE] ObecneyeHne BbIGopa Mexay NPUOXKEHUAMU BCTPOEHHOTO

no.

e  "Vector Network Analyzer" (BeKTOpHbIN aHanM3aTop
uenen)

e "Cable & Antenna" (kabenu n aHTEHHbI)

e  "Vector Voltmeter" (BeKTOpPHbIV BONbTMETP)

e  "Power Meter" (n3meputenb MOLLHOCTH)

[LINES] HacTpornka nuHuin ypoBHA 1 NpeaesbHbIX IMHUNA.

[SAVE RECALL] MpepocTaBnseT gyHKUMIO AMcneTyepa annos anst obnerye-
HWUSI COXPaHEHMS 1 BOCCTAHOBIIEHUSI PE3YNbTaTOB Y HACTPOEK
npubopa.

5.3.5 Knasuwum dpyHKLMIA

PyHKUMOHanNbHbIE KNaBuwn obecnevmBaroT JOCTYN K Hanbonee obLwnm OyHKUMAM 1
HacTpoWnKam n3mepeHuin B npubope.

—
P

() e

Knasuwm dyHkumi Onucanve

[FREQ/DIST] KHonka, 3aBucsLLas ot pexuma.

YcTaHoBKa LieHTparbHOM 4acToTbl, NO0Ckl 0630pa 4acToT, a
Takke Ha4yarnbHON N KOHEYHOWN YacToT ANA paccMaTpyBaemMoro
Avana3oHa 4acToT. Takke 3a4aeT HaCTPOVKM BPeMeHM 1 pac-
CTOSIHUS NPV U3MEPEHUMN BO BPEMEHHON 0bnacTu.

[CAL] Knasuwa [CAL] umeet cnepyowine yHKUUN:

®  BuinonHset kanubposky npubopa R&S ZNH.

e  Buibop moaeneit kannbpoBoyHoro Habopa, kanMbpoBoY-
HbIX MOPTOB U METOAOB KanMbpoBKu AN U3MepeHus.

®  YcTaHOBKa CMELLEHNs Ha ANUHY kannbpoBOYHOro NopTa,
4YTOObI CABVHYTb NIMOCKOCTb KannubpoBKM.

[ononHuTtenbHble cBeaeHUsi cM. B pasgene ri. 8.1, "Kanu-

6poBka namepeHunin”, Ha cTp. 156.

PykoBoacteo nomnb3oBatens 1334.5985.13 — 02
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Knaeuwun nepegHen naHenm

Knaeuwm dyHkuumi Onucanve

[SCALE/AMPT] KHonka, 3aBucsLLas ot pexuma.

Knanu.ua [SCALE/AMPT] nmeet cneaytoLime yHKLUM:
YcTaHoBKa OMOPHOro YPOBHS, AVHAMUYECKOro AnanasoHa
NS ONOPHOro YPOBHS M @aBTOMaTUyeckoe maclutabuposa-
HVie OMOPHOrO YPOBHSI.

®  YcraHOBKa MOLLHOCTU CreAsLLiero reHepatopa u 3aTyxaHus
npuemHuka.

[ononHuTenbHyo nHdopmaumio cm. B ri. 8.3.2, "Hactporika
BepTuKanbHon ocu", Ha cTp. 167 ansa pexvmva VNAn B rn. 7.2.3,
"HacTpolika BepTukanbHoi ocu", Ha cTp. 137 ans pexuma CAT.

[WIZARD] BbInonHaeT nocnegoBaTenbHOCTb CTaHAAPTU30BaHHbIX U
NMOBTOPSIOLLMXCA N3MEPEHUIA.

Cwm. rn. 6, "PaboTa ¢ mactepom nusmepeHuin", Ha ctp. 99.

[FORMAT] KHonka, 3aBucsLLas ot pexuma.

Ota knasuwwa obecneymBaeT BO3MOXHOCTU AN Bbibopa u
HaCTPOWVIKN U3MepPEHUI
e B pexume namepenuin VNA: npegoctaBnseT pasnumyHble
opmaTbl usmepeHus kpmsoni: "dB Mag", "Linear","Phase",
"Smith", "SWR", "Polar", "Group Delay".
Cwm. rn. 8.3.3, "BbiGop chopmaTa namepenuin”, Ha ctp. 169.
e B pexume nameperus CAT: B 3aBUCUMOCTU OT PEXUMOB
n3MepeHusi NpefocTaBnseT pa3nuyHble hopmaTbl U3Mepe-
HUs:
—  [Notepu Ha oTpaxeHue: "db Mag", "Phase Wrap",
"Phase Unwrap", "Smith" n "SWR"
—  PaccrosiHme go mecta nospexaenus (DTF): "db Mag",
"SWR"
—  XapaktepucTtuku nepegauv : "db Mag", "Phase Wrap"
n "Phase Unwrap"
—  Totepwu B kabene: "db Mag"
- RL + Trans: "db Mag", "Phase Wrap" n "Phase
Unwrap"

Cwm. rn. 7.1, "NpoBeaeHne namepeHuin kabenen n aHTeHH",
Ha cTp. 112.

[SWEEP] YcTaHoBKa KOnmMyecTBa TOYEK pas3BepTKM 4518 U3MEPEHUS.
MoxHo 3agaTb Ao 16000 Touek pa3BepTku

BbIGOp HENPEPBLIBHOTO MM OAHOKPATHOIO U3MEPEHUSI.

B pexxume VNA knasuwa [SWEEP] Taioke no3sonsiet 3agatb
BpPeMsi pasBepTKW, NONOCY paspeLleHnst, a Takke pexum
3anycka 1 3aepxKy 3arycka Afs BHELUHEro curHana sanycka.

[TRACE] HacTpolika npouecca cbopa u aHannsa AaHHbIX U3MEPEHU.

YcTaHoBKa pexuma noaasrneHnsi NoMexoBoro curHana u
pexnma anepTypbl ANnd uUsmepeHud.

B pexxume VNA BbiGupaeTcsi KOMOMHaLUS 0TOBpaXKeHUst OKOH
namveputenbHbix kpusbix ("Single”, "Dual-Hor", "Dual-Vert",
"Triple", "Quad").
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Knaeuwun nepegHen naHenm

Knaeuwm dyHkuumi Onucanve

[MEAS] KHonka, 3aBucsLLas oT pexvma.

Ota knaBuwa obecnevnBaeT BO3MOXHOCTU Ans Bbibopa 1
HaCTPOWKN N3MEPEHWNIA B AOCTYMHbIX PEXUMaX U3MepPEHUSI.

Mogpo6Hyto nHopmaLmMIo CM. B ONUCAHUN PEXUMOB n3Mepe-
HVS B pyKOBOACTBE MO 3KcnnyaTauum npubopa R&S ZNH.

[MARKER] KHonka, 3aBucsLLas oT pexvma.

YcTaHoBKa 1 NO3ULMOHUPOBAHME MapKEPOB Ans aBCOMOTHBIX U
OTHOCUTESbHbIX U3MEPEHMIi (MapKePOB 1 AernbTa-MapKepos).

Mo3uunoHnpoBaHWe Mmapkepa Ha nvke, criegyowem nuke u
MWHUManbLHOM YPOBHE.

®yHKUMA Mapkepa Ansa noucka npegena.

BkntoueHne unu oTknioveHve Bcex pnaroB ans yHkumm "View

List".

MopnepxuBaeT cneaytoLme yHKLUM Mapkepa:

B pexume VNA

o  DyHKUMA pexuMa Mapkepa onpegenset dopmaT Mapkepa
BblOpaHHoM kprBoW. [locTynHble hopmaTel: "dB Mag +
Phase", "Lin Mag + Phase (Rho)", "Real + Imag (Rho)", "R
+jX", "G +jB", "(R+ jX) / Z0", "(G + jB) / YO"

®  YcTaHOBKa OMOPHOro nmneaaHca

[ononHuTtenbHble cBeaeHns cMm. B pasgene . 8.4.2, "Vicnonb-

30BaHune mapkepos", Ha cTp. 176.

5.3.6 KnasuaTtypa

MaHenb ncnonb3yeTcs Ans BBoAa 6ykBeHHO-LMGPOBLIX MapamMeTpoB, BKHOYasi COOT-
BETCTBYIOLME EANHMULBI U3MEPEHNS.

DEF

OHa cofepxuT criegyroLme KnaBuLLIn:

Tun knaBuwmn OnucaHue

5yKBeHHO-LWICpr- BBOA, YMCrOBbIX 3HAYEHUI U (CI'IeLI,MaJ'IbeIX) C/MMBOJIOB B AMarioroBblX OKHax peaak-
Bble KnaBuLiun TUPOBaHUA.

,D,eCFlTI/NHaH TOYKa BBOA AECATUYHOM TOYKM «.» B NMOSOXEHUN Kypcopa.
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Knaeuwun nepegHen naHenm

Tun knasuwmn OnucaHue

KnaBuwwa 3Haka MN3meHeHwve 3Haka yncnosoro napametpa. MNpu BBoge GyKBeHHO-LMGPOBOro napa-
MeTpa B MOMOXKEHNE Kypcopa NoMEeLLaeTCsi CUMBOJT «-».

Knaeuwwn eguHumy, Knaeuwwmn go6asnstoT BbibpaHHble eauHULBI U3MEPEHUST K BBEAEHHOMY YMCIOBOMY
namepenun (GHz/- | 3Ha4yeHuIo 1 3aBepLUaloT ero BBOA.
dBm MHz/dBm,

KHz/dB 1 Hz/dB) B cnyyae BBoaa ypoBHsi (Hanpumep, B Ab) nnu 6e3pasmepHbIX 3Ha4eHWI, BCe Kna-

BULLW €AVHNL, U3MEPEHUI UMEIOT YMHOXaIoLLMIN KoadduLmeHT «1». Takum
obpa3om, OHM Takke AeNCTBYIOT Kak knaBuLLK BBOAA.

Knasuwa CANCEL | 3akpbiTie Bcex BUAOB ANAnoroBbiX OKOH MpW HEAKTVBHOM pexumMe peaakTnposa-
HWs1. Bbixoa 13 pexvma pefaKkTypoBaHUA NpU akTUBHOM pPeXrMe peaaKkTUpOBaHWUS.
B ananoroBbix OkHax, KOTOpble cogepXaT KHOMKy oTMeHbl «Cancely, knasuwa ee
aKTMBUpPYeT.

[ns onanoroBbix OKOH pefakTupoBaHus "Edit" ncnonbsyetcsa cnegyrowmin mexa-

HU3M:

®  Ecnu HayaT BBOZA AaHHbIX, KIaBuLLa COXPaHSIET MCXOAHOE 3Ha4YeHWe 1 3aKpbl-
BaeT AnarnioroBoe OkHO.

®  Ecnv BBOA AaHHbIX HE HayaT unu Obin 3aBepLLEH, KNaBuLLa 3akpbiBaeT AMano-
roBO€ OKHO.

Knasuwa BACK Ecnu yxe 6bin HayaT 6yKkBEHHO-LMPOBOIA BBOA, 3Ta KnaBuLla yaansieT CUMBOI
cnesa OT Kypcopa.

MpumevaHne — Ecnu BBOA NOATBEPXKAEH KnaBuLLE BBOAA, 3Ta KnaBuLLa BOCCTa-
HaBnMBaeT BBEAEHHOE paHee 3HayYeHne. ATO MOXHO MCMOSb30BaTb, HANpPUMep, Ans
NnepeknioYeHna Mexay ABYMsI YacToTaMu.

5.3.7 OpraHbl HaBurayum

MoBopoTHas pydyka obecrnednBaeT ynpaBrieHe HaBuraumei Ha gucnnee unu B auano-
FOBbIX OKHaX.

MoBopoTHas pyyka MMEET HECKOMNBKO QOYHKLIWIA:

® YBenunyeHue (MO YaCOBOW CTPENKe) UMK yMeHbLUeHWEe (MPOTUB YacoBOI CTPENKM)
napameTpa Ha 3aJaHHbIli Lar npu BBoJe YMCINOBOro 3HaYeHUs

e [lepemellyeHe MapKepoB, NpedesbHbIX IMHUIA 1 0TOGpaXKaeMbIX NMHUIA MO SKpaHy

L4 ﬂ,eVICTByeT KaK KrnaBuLla Kypcopa B OMarioroBbiX OKHax Ui NnOAMeEHH0 (byHKLI,VIO-
HalbHbIX KNaBULL.

® [lepemelyaeT BepTMKamNbHYO NOSIOCY NMPOKPYTKM, €Cnv 3Ta nornoca BbiGpaHa
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C6poc npubopa R&S ZNH B npeaycTaHOBMNEHHbIE HACTPOWKU

L HpM HaXaTtumn ﬂ,eVICTByeT KaK Knasuilla BBoaa

5.4 C6poc npnbopa R&S ZNH B npegycraHoBneHHbIe
HaCTPOMKN

lMepen NoaroToBKOM K MBMEPEHMIO PEKOMEHOYETCS NpeaBapuUTeribHO COpoCcUTb
npmnbop R&S ZNH B npeaycTaHoBMeHHbIE HACTpOVikKM. Bo Bpemsa aTon npouenypbl
npnbop R&S ZNH cbpacbiBaeT Bce HAaCTPOWKN B CTaHAAPTHbIE 3HaYeHns. BoccTaHo-

BrieHMe CTaHAapTHOI KOHUIypaumm No3BonseT nsbexartb BUSHAA CTapbiX HACTPOEK
Ha n3mepeHus.

CrtaHgapTHble HACTPOWKM 3aBUCAT OT pexuma paboTbl.

» Haxmute knasnwy [PRESET].
Mpnbop R&S ZNH BoccTaHOBUT CTaHAAPTHYHO KOHpUrypaumio.

Mo>HO 3arpy3nTb UnK yaanuTb AaHHble NpeablayLueli KanubpoBKy BO BpeMs npes-
YCTaHOBKMU.

Takke MOXHO 3agaTb CBOM COBCTBEHHbBIE HACTPOWMKM MO YMOMYaHMIO C MOMOLLbIO
Habopa AaHHbIX. 3aTeM 3TOT HAbOp AaHHbIX 3arpyaeTcs Nocrne HaxaTusl KNnaeBuLLIKn
[PRESET] BMecTO 3aBOACKUX HACTPOEK MO YMOMYaHUIo.

1. Haxwmute knasuwy [SETUP].
2. Bblbepute dyHkuMoHanbHyto knaeuiy "User Preference”.

3. B amanorosom okHe "User Preferences" Boibepute nyHkT "Preset Dataset".
Mpnbop R&S ZNH oTkpoeT gucnetyep darinos ansa Beibopa Habopa AaHHbIX,
copepKaLlLero HacTpowkKM, KoTopble ByayT NCNONb30BaTbLCA B KAYeCcTBe npeaycra-
HOBIEHHBbIX.

5> Vector Network Analyzer @ 41
Free: 13.20 MB Name “ Date/Time

g oL

m¥  \Public\

mll Calibration Data

Bl Channel Tables

Bl Datasets

Bl Limit Lines

mll Quick Naming Tables
Bl Screen Shots

Bl Standards

Ml Transducers

O
O
%]
O
O
O
O
O
|

[ Dataset001 set 50 kB 02/10/19 10:27

Edit Refresh Exit
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R&S®ZNH

DyHKUMK npubopa

KoHdourypauusa namepeHuin

4. Bblbepute Habop AaHHbIX C HY>KHBIMW HACTPOMKaMM U HaXMUTE PYHKLUOHAMNbHYO
knasuwy "Load".

5. B amnanoroom okHe "User Preferences" Boibepute nyHKT "Preset Mode".
OTkpoeTca BbiNagaroLLmii CIMCOK A Bblbopa pexuma npeayCcTaHOBKU.

6. BbiGepute "User Defined", ytobbl 3arpy3nTb Habop AaHHbIX, 3aaHHbIM NapameT-
pom "Preset Dataset".
Tenepb npnbop R&S ZNH 3arpyxaeT HacTponku 13 Habopa AaHHbIX NOCNe Haxa-
Tnsa [PRESET ]

7. BbibepuTte "Discard Calibration Data", 4ToGbl Mcnonb30BaTh NOMb30BATENLCKNE
KannbpoBOYHbIE JaHHbIE MOCNE NpeayCTaHOBKN.
OTKpoeTcs BbiNagatoLwmnin CNMCoK AN BbiIOopa Nonb3oBaTeNbCKUX KanmbOpoBOYHbIX
OaHHbIX.

8. Bbibepute "On" Ans Mcnonb3oBaHWs Nofb30BATENbCKUX KanNnMbpPOBOYHbBIX AaHHbIX
unu "Off", yToBbI yaanuTb KanMBPOBOYHbIE AaHHbIE NOCre NpeayCTaHOBKM.
B 3aBucumocTu OT BbiGpaHHOro 3HauyeHust npubop R&S ZNH 3arpyxaet nnu yaa-
nseT KannbpoBOYHbIE AaHHbIE MOCMe nNpeayCTaHOBKN.

Preset Key - : Default

KoHdurypaumsa namepeHum

Ounanorosoe okHo O630p kKOHUrypauun cogepxuTt 063op TekyLen KoHdurypawmm
npubopa R&S ZNH. Kpome Toro, B 3ToM A1anoroBoM OKHe Takke MOXHO U3MEHUTb
KOHdpmrypaumio npubopa.

1. Haxwmute knasuwy [SETUP].

2. Bbibepute dyHkUMoHanbHyto knasuwy "Config Overview".

3. Bbibepute ogHO M3 guanoroBbix OKOH U 3agdanTe Tpebyemble HAaCTPONKM.
O6patuTe BHMUMaHMe, YTO cogepxkaHue ananorosoro okHa "Config Overview" saBucut

oT pexuma paboTbl npubopa R&S ZNH. NoaTtomy nopsagok 1 ymcno otobparkaemMblx
HaCTPOEK PasnunyHbl B pasHbIX pPeXMMax.
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5.6

CosgaHne CHUMKOB 9KpaHa

Pabouunit katanor

C nomoLubto napametpa "Working Directory" MOXHO M3MEHUTL Narky, B KOTOPYHO
COXPaHSATCSA CHUMKUN 3KpaHa 1 Habopbl AaHHbIX, NOMyYeHHbIE BO BPEMS U3MEPEHUS.

1. Haxwmute knasuwy [SETUP].
Bbibepute dyHKLUMoHanbHyto knasuwy "User Preference”.

B omanorosom okHe "User Preferences" Bbibepute nyHkT "Using working directory".

w0 DN

BbibepuTte "On" gna ncnonb3oBaHna nonb3oBaTtenbckor nanku unum "Off", 4yToobl
ncnonb3oBaTb CTaHAapTHOE YCTPONCTBO XpaHeHus npubopa R&S ZNH. Cwm.
"3anomuHatoLLee yCTPONCTBO" Ha CTp. 92.

5. Ykaxute HasBaHue nanku B nyHkTe "Working directory".

Working Directory Usi ' off

\Public\Limit Lines

CospgaHne CHUMKOB 3KpaHa

MoxxHo coenatb 1 COXPaHUTb CHUMOK 3KpaHa TeKyLlero 3KkpaHa B ntoboe BpeMA C
NMOMOLLbIO KNnaBULL CHAMKa 3KpaHa.

> HaxmuTe KnaBuLwy CHMMKa 3KpaHa.
Mpnbop R&S ZNH cosgacT cHMMOK akpaHa.

Ecnu poctynHo, R&S ZNH coxpaHsieT CHUMOK 3KpaHa Ha BHELLUHeM 3arnoMuHarLLeM
ycTpoincTse (pnasw-Hakonutens USB unu kapta micro-SD). Ecnn nogkntoyeHsl oba
yctpoinctea, npnbop R&S ZNH ncnoneayeT dnaw-Hakonutens USB.

Ecnu BHelLHee yCTpOMCTBO HeAOCTYNHO, Npubop R&S ZNH coxpaHsieT CHMMOK 3KpaHa
BO BHYTPEHHEeN NnamsiTu 4o Tex nop, noka oHa He ByaeT 3anonHeHa. B atom cnyyae
MOXXHO NEPEHECTU CHUMKM 3KpaHa Ha CBOW KOMMbIOTEP C MOMOLLbIO MPOrpaMMHOro
obecneyeHnss R&S InstrumentView.

OpHoBpeMeHHOe CoXpaHeHWe CHUMKA aKpaHa 1 HaGOpa AaHHbIX

B 3aBucumocTun oT HacTpoek 3axBaTta "Capture", 3agaHHbix B MeHio "User Preference”,
C NOMOLLbIO KNaBULLIM CHUMKA 3KpaHa Takke JOMONHUTENbHO coXpaHsieTcs Habop AaH-
HbIX.

[ononHuTenbHble cBeAeHUA cM. B pasgene . 5.8, "YnpasneHune Habopamu gaHHbIX",
Ha cTp. 89.
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CosgaHne CHUMKOB 9KpaHa

Nwma daiina n copmat cpaiina cCHAMKa aKpaHa

Bce cHMMKM aKkpaHa nony4varoT ctaHgapTHoe ums harina "Screenshot##HH#". Ganinbl
Takke nony4yarT Homepa (####) B Bo3pacTatoLem nopsagke, HaymHada ¢ 0000. MoxHo
BbIbpaTh MMs darina no ymonyaHuio n HayanbHbln Homep B MeHio "User Preference".

dopmar hanna CHUMKOB 3kpaHa byaet nmbo *.png, Nubo *.jpg, B 3aBMCMMOCTU OT
HacTpoek B MmeHto "User Preference”.

1. Haxwmute knasuwy [SETUP].

2. BblbepuTte hyHkLumoHanbHyto knasuy "User Preference".

3. Bbibepute nyHkTbl "Default Filename" n "Filename Counter Starts At" 1 3aganTe
Tpebyemoe nms carna n Homep.

4. Bbibepute nyHkT "Capture Screen Format" ons Beibopa copmaTta harina cHuMKa
3KpaHa.

Capture

Off
Measurement

0059

:::I l n-l at _

JPG

MpeasapuTernbHbI MPOCMOTP CHUMKOB 3KpaHa

Mpnbop R&S ZNH noseonseTt ncnone3oBatb NpeaBapuUTENbHbIA NPOCMOTP CHUMKOB
3KpaHa.

@ CnevuarnbHble XXeCTbl CEHCOPHOro akpaHa

YT1o0bI NPOCMOTPETb CHUMOK 3KpaHa, MOXXHO NMpoBeCTU nanbuem ropu3oHTasribHO
BIiEBO UK BMNpaBo.

Cm. rn. 5.1.8, "lNpenBapuTenbHbIi NPOCMOTP CHMMKa 3KkpaHa", Ha cTp. 78.

1. Haxwmute knasuwy [SAVE/RECALL].

2. Bbibepute dyHkumoHanbHyto knasuwwy "File Manager".
Mpnbop R&S ZNH oTkpoeT gucnetyep calinos ans Belbopa CHMMKa 3KpaHa ans
npeABapuTENbHOro NPoCcMoTpa.

3. Bbibepute cHUMOK 3KkpaHa Ans npegsapuTenbHOro NpocmoTpa.

4. BbibepuTe yHKUMOHAmNbHYO Knaeuwly "Preview" ans npegsapuTenbHOro npo-
CMOTpa CHMMKa 3KpaHa.
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5. Bbibepute dyHKLMOHanbHyto knaesuwy "Prev" unu "Next" ona npegsapuTtensHoro
NpPOCMOTPa CHUMKOB 3KpaHa, UMEKLLMXCSA B BbIOpaHHON narke.
Vmsi dhalina TekyLlero cHMMKa akpaHa oTobpaxkaeTcsi Nog HUM.
Cwm. nogpasgensl puc. 5-1 n puc. 5-3.

6. Bbibepute hyHKLMOHanNbHy0 knaeuwy "Exit" ons Bo3BpaTta k gucneTtyepy dainsnos.

DTF Cable: <none>

Start Om | Center 2 : GHz k1 7 @-5e
startDist  [JJSOPBSIM OTF CentorFreq  DTFSpan  DTF StaiFreq  DTF Stop Freq
Measurement0171.png
Next

Puc. 5-1: [pegBapuTeribHbIA NPOCMOTP CHUMKA 3KpaHa

5.8 YnpasneHue Habopamu faHHbIX

Mpnbop R&S ZNH noseonseT ynpaenaTe (HAaNpMMep, COXpaHsiTb, 3arpyxaTtb) Habo-
pamMu AaHHbIX, XPaHALWUMANCS BO BHYTPEHHEWN NaMATW MU Ha BHELLHEM 3anoMUHato-
S % LEeM yCTpoucTBe.

Habopbl gaHHbIX

Mpubop R&S ZNH nogaepxuBaeT pa3nuyHbie TUnbl HAOOPOB AaHHbIX. [TpMBeaeHHbIe
HV)XE MHCTPYKLMN B OCHOBHOM OMUCHIBAIOT yrpaBneHne Habopamu gaHHbIX, KOTOpble
cospgatotcs Ha npubope R&S ZNH Bo BpeMsi MUBMepeHnin, Hanpumep, pesynbTataMmm
n3MepeHnii n KoHdurypaumamm. ObpaTnte BHUMaHME, YTO 3T HAOOPbI AaHHbIX
NUMEIOT paclUMpeHmre . set.

HaGopbl AaHHbIX C pacluMpeHnem . set NpeacTaBnsaoT coboi o6pa3s pesynbTaToB
N3MepEeHUii U KoHdUrypaumii. Takum obpasom, BNocneacTBUM MOXHO GyaeT BOCMpou3-
BECTM YCIOBUS U3MEPEHMSI.

Vcnonbaysi nporpammHoe ob6ecneyeHne R&S InstrumentView, MoXHO ncnonb3oBaTb
Habopbl AaHHbIX ANS JOKYMEHTUPOBAHWSA U NO3AHEE NOABEPTHYTbL MX NocTobpa-
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0oTke ansa 6onee getanbHoro aHanusa. O6patuTe BHUMaHME, YTO Habopbl AaHHbIX
Takke cofepkaT AaHHble KanMbpoBKX, ecrin KanmbpoBka Obina nposeaeHa.

LLIa6noHbl

Mpnbop R&S ZNH Takke nogaepxmBaeT pasnmyHble TUMbl HAOOPOB AAHHbLIX UK
wabnoHoB. Takue WabnoHbl B OCHOBHOM cofepkaTt AOMNONHUTENbHbIE TpeboBaHuWs
NSl KOHKPETHOIO U3MEPEHWS!, TakMe Kak npeaerbHble TMHAN UK Tabnuubl kaHaros.

CospgaHue 1 pegakTupoBaHue 3TUX WabnoHOB BO3MOXHO TOMNBbKO C MOMOLLbIO OYHK-
LW, NpeaocTaBnsieMbiX NporpamMmmMHbIM naketom R&S InstrumentView. ObpatuTte BHU-
MaHue, YTO paclumpeHmve carna 3aBucuT oT NpuMeHeHus WwabnoHa (Hanpumep,
WwabnoH, coaepxalymii Tabnuuy kaHanos, UMeEeT paclunMpeHne . chntab).

JononHutensHyo nHdopmaumio o paboTe ¢ wabnoHamu n Habopamm LaHHbBIX CM. B
OOKyMeHTaumMmM naketa nporpammMmHoro obecneveHnss R&S InstrumentView.

CVIHXpOHVI3aLI.VI$| OaHHbIX

Mpnbop R&S InstrumentView nogaepXmBaeT CUHXPOHU3ALMIO AAaHHBIX MeXay
npnéopom R&S ZNH u IMK.

1. Bbibepute nyHkT "File Transfer" ns mento "Instrument”.
MO oTkpoeT gnanorosoe okHo "File Transfer".

2. HaxmuTe KHomky cuHxpoHusauum "Template & Result" &, 4ToGbl HaYaTb CUHXPO-
HM3aUM0 AaHHbIX MEXAYy KOMMbTEPOM U MPUGOPOM.
CuHXpOHM3aUmMs faHHbIX 0OHOBMSIET BCe (halinbl, KoTopble 6biny co3gaHbl Unu
OTpeaakTMpoBaHbl C MOMOLLLIO NakeTa nporpaMmmHoro obecneveHna R&S
InstrumentView, B npnbope n HaobopoT. (O6paTute BHUMaHue, 4YTo WwabnoH
MOXHO co34aBaTbh 1 pefakTupoBaTb Tonbko Ha [K, cm. "LLabnonsl" Ha cTp. 90).

3. Takke gaHHble MOryT nepegaBaTbCs B OOQHOM HanpasfeHUn C MOMOLLBIO KHOMKM
HanpasneHuns  mexay NK n npubopom n obpatHo.
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@ InstrumentView - | x

Connected 28 File Transfer X

Print

—
~

Report Generator

\Public\Limit Lines LAy ©
C:
v Public M \ I
Get Trace Channel Tables ﬂ e FRecycle.Bin
» d
Datasets r v
o Templates > Intel
Limit Lines & Results
. . > MSOCache
@ Tiees Quick Naming Tables
Instrument Name Date Time Name Date Time
Editors G5M_Lowerrellim  6/2/2015 4:38PM g
G5M_Upperrellim  6/2/2015  4:38PM g
E Application
o COXPaAHEHNE HABOPOB LAHHBIX...uuuuueeeieieeeeeeaaeaeieieeeeeeeeerestnrasannnaaaeeeeeaaaaaasaeeeeeee 91
e BOCCTaHOBNEHMNE HABOPOB [AHHDBIX...cccvvrrrrururunnnnnaaaaeeeeeeaeaaaaaaeseeeeeeeeeeessssssnnnnnnnnnnns 94
®  YOANEHNE HAOOPOB JAHHBIX.c.ieeeeieieseeerereeneeeraeaeaessaaaanssseennereeeaessssaaaannssssnneeeeeeeeees 96

5.8.1 CoxpaHeHne HabopoB AaHHbIX
Mpnbop R&S ZNH noseonseT B o060 MOMEHT COXpaHUTb aHanNM3MpyemMble AaHHbIe.

1. Haxwmute knasuwy [SAVE/RECALL].

2. Bblbepute dyHKUMOHaMNbHYO KnasuLly "Save".
Mpnbop R&S ZNH oTkpoeT gmanorosoe okHo "Save Dataset".

PykoBoacteo nonb3oBatend 1334.5985.13 — 02 91



R&S®ZNH dyHKUMM Npubopa

YnpaeneHve Habopamu OaHHbIX

Free: 1320 MB @) Name - Date/Time
\Public ®
\USB
\Storage Card
\Public\Datasets\

[™ Dataset001 set 50 kB 02/02/16 06:57

(4

Save As Dataset002|

On-screen KB o Exit

Pue. 5-2: Inanorosoe okHo Save Dataset

1 = CB0OGOAHBI 06beM NamMsATH Ha BbIDpaHHOM 3aMOMMUHAKLLEM YCTPONCTBE
2 = Tekyllee 3anoMuHaroLLee yCTpONCTBO

3 = [JocTynHoe 3anomMuHaiLLee YyCTPOCTBO

4 = TekyLas CTpyKTypa namnok BeibpaHHOro 3anoMmHaroLLero ycTponcTea

5 = lNone BBOAa MMeHN Habopa AaHHbIX

6 = 3Hayok OkpaHHas knaevartypa

7 = MeH10 dyHKLMOHanNbHbIX KNasuw avcnetyepa ainnos

3anomuHaroLlee ycTpoicTBo

@ 3anomuHaloLLee yCTPONCTBO

Ecnu k npnbopy nogkmntodeHsl 1 cnaww-HakonuTtens USB, n kapTa micro-SD, cnaw-
Hakonutenb USB nmeeT npnoputeT Hag SD-kapToi B Ka4eCcTBE 3anoMUHaOLWEro
yCTponcTBa.

Ecnu H1 ogHO 3anomuHatoLlee yCTPOMCTBO HE NOAKMIOYEHO, ANt XpaHEHWS UCNOMb-
3yeTcs BHYTPEHHSAS namsATb npubopa.

B cTpykType nanok nokasaHbl BCe JOCTYMNHbIE 3anoMmnHatoLLme yctponcTea. Bosmox-
Hble 3anoMUHatoLLIMe YCTPOUCTBA: BHYTPEHHSs namaTe npubopa R&S ZNH, kapta
micro-SD wnu cpnaw-Hakonutens USB.

3anomMmuHatoLee yCTpoMCTBO MO YMONYaHMIO 3aBUCUT OT TOrO, Kakue YCTPOMCTBa Noa-
KntoyeHbl kK npubopy R&S ZNH. Cm. "3anomuHatolee yctponcteo” Ha cTp. 92.

O6bem BHyTpeHHel namaTtu coctaBnsaeTt npumepHo 20 MB aaHHbIX, NO3TOMY KOnnye-
CTBO HabOPOB AaHHbIX, KOTOPbIE MOXHO COXpaHMTb Ha npubope R&S ZNH, orpanu-
yeHo. Kaxxgomy Habopy aaHHbIx TpebyeTcst okono 100 Kb namsitu, HO 3TO 3HaYeHue
MOXET BapbuUpoBaTbLCS.

Ecnu ncnonb3yeTcs BHELLHEE 3arnomMuHaroLLee YCTPOWCTBO, KonnyecTso Habopos AaH-
HbIX, KOTOPbIE MOXHO COXPaHWTb, OrPaHNYEeHO TOJIbKO 0GBHEMOM NaMsATH 3anoMUHato-
LLiero ycTpoiicTea.
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Mpnbop R&S ZNH nokasbiBaeT ocTaBLUYOCS NaMATb HA 3aMOMUHAIOLLEM YCTPOMCTBE
B AMANOrOBOM OKHE.

1. BbibepuTe 3anoMumHaloLee yCTPOMCTBO, HA KOTOPOM HY>XHO COXPaHUTb AaHHbIE.
2. BbibepuTe narky, B KOTOPOW HYXXHO COXPaHWUTb AaHHbIE.

3. BaeguTe ums harina B COOTBETCTBYIOLLEE None BBoAa.
CranpapTHoe ums danna ana HabopoB OaHHbIX — 3TO Dataset###.set C
HOBbIM HOMEPOM B MOPsSiAKE BO3pacTaHMs ANl KaAoro HOBoro Habopa AaHHbIX.
PacwunpeHne gannos ana Habopos AaHHbIX: . set.
Ecnu BBOguTCs gpyroe nmsi, npubop R&S ZNH ncnonb3syeT 310 MMS 1 NIpUCBOMT
HOBbIV HOMEpP MMEeHN daina Npu coxpaHeHnn Habopa gaHHbIX B CEeAYOLWNA pas.
[aHHasa dyHKLMSA NO3BOMSET NOMYy4YMTb NocnefoBaTenbHble MMeHa ainos
Habopa AaHHbIX 6e3 BBOO4A HOBOrO MMEHW Kaxapbli pas, korga Heobxoammo coxpa-
HUTb Habop AaHHbIX.
MoxHo 3agaTb umsa panna Habopa AaHHbIX B AuanoroBom okHe "User
Preference". BbibepuTe nyHKT "Default Dataset Name" n BBegute ums canna B
none BBoga.

4. T[logTeepavTe BBOA 3HAYEHUS HaXKaTUeM NMOBOPOTHOM KHOMKM.
Mpunbop R&S ZNH coxpaHnt Habop AaHHbIX.

5.8.1.1 AnbTepHaTMBHbIe crocobbl coxpaHeHUsi HabopoB AaHHbIX

C nomoLybto knaeuwwm cHumka akpaHa IEl npubop R&S ZNH oGecneunsaet ansTepHa-
TMBHBbIV 1 Bonee yaobHbI cnocob coxpaHeHus Habopa AaHHbIX.

1. Haxwmute knasuwy [SETUP].
2. Bblbepute dyHKUMOHaNbHy0 knasuwy "User Preference".

3. HactponTte nyHkTbl MeHto "Default Filename", "Filename Counter Starts at" un
"Capture Screen Format".
Knasuiwa cHumka akpaHa IEll coxpaHseT CHMMOK 3KpaHa 1 BblbpaHHble AaHHble
TEKyLLEero n3amMepeHnsi Ha OCHoBe LWabioHa MMeHn harina, onpegeneHHoro B napa-
meTpax "Default Filename", "Filename Counter Starts at" n "Capture Screen
Format".

5.8.1.2 TlepeumeHoBaHve aina

[Mpy HEOBXOANMOCTU MOXHO NEPENMEHOBbLIBATL (halnbl N Nanku NpsiMo Ha npubope
R&S ZNH.

1. Haxwmute knasnwy [SAVE/RECALL].

2. BbibepuTe dpyHKUMOHanbHyto knaeuwy "File Manager".
Ha akpaHe npmnbopa R&S ZNH oTkpoeTtcs gucnetyep cdannos.

3. BblGepuTte harinbl unu nanku B gucnetyepe annos.
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Takke MOXHO HaxaTb yHKUMOHanbHy0 knasuwy "Mark", 4To6bl BbiOpaTh Tpebye-
Mble harnbl unu nNarnku.

4. BbibepuTe pyHKUMOHaNbHY knasuwy "Edit".
Mpunbop R&S ZNH oTkpoeT nogmeHto.

5. Bbibepute nyHKT MeHo "Rename", 4tobbl nepemmeHoBaTh darinbl Unm nanku.
Mpnbop R&S ZNH oTkpoeT none Beoga Afst UBMEHEHNS] UMEHU BbIOpaHHbIX dait-
MOB UMY Narox.

Free: 13.20 MB Name “ Date/Time

af ‘\Public\
mll Calibration Data

mll Channel Tables

Bl Datasets

Bl Limit Lines

M Rename
o Cut

[
Copy

M 50 kB 02/02/16 06:57
Delete

O 0O0OoOopssD Ooood

Edit ] W Refresh Exit

5.8.2 BoccraHoBneHue HabopoB AaHHbIX

MosxHO npeaBapuTENbHO NMPOCMOTPETb M 3arpy3nTb paHee CoXpaHeHHbIe pe3ynbTaThbl
N3MepeHnii ¢ NoMOoLLIbI0 PYHKUMKM 3arpy3ku npubopa R&S ZNH. 3Ta cdyHKums Takke
obecneunBaeT nerkuii 4OCTynN K NpeablayLUM HAacTPOMKam U3MEPEHUS, TaK YTO He
npuaeTtcsa HacTpamBaTb npubop R&S ZNH 3aHoBo.
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Free: 12.50 MB Name “ Date/Time
#® \Public
& \USB

@ \Public\Datasets..

[ Dataset001 set 13/10/16 09:24

Refresh

1. Haxwmute knasunwy [SAVE/RECALL].

2. Bbibepute dyHKLUMOHanbHy0 knasuwy "Recall”.
MNpunbop R&S ZNH oTkpoeT grnanorosoe okHO "Recall Dataset".

3. BbibGepuTe 3anomuHaloLLee yCTPONCTBO U Naky, 3 KOTOPON Heo6xoaMmMo 3arpy-
3UTb Habop AaHHbIX.
Mpnbop R&S ZNH BoccTaHOBUT KOHbUrypaumio, cogepxallytocsa B Habope gaH-
HbIX.

Mo ymon4yaHuio BbigenseTcsa nocnegHuii CoxpaHeHHbli Habop gaHHbIX. Ecnn HyxeH
Apyrovi Habop AaHHbIX, NnepenguTe B Nanky UM 3anoMuHaroLlee yCTponcTBo, cogep-
Xallee Hy>XHbln Habop AaHHbIX.

5.8.2.1 TlpenBaputenbHblii MPOCMOTP Habopa AaHHbIX

Mpnbop R&S ZNH copepxuT dyHKUMM ANs npegsapuUTenbHOro NpocmoTpa Habopos
AaHHbIX. PYHKUNS NpeaBapuUTENbHOrO MPOCMOTPa NO3BONAET BBICTPO NMPOCMOTPETH

CHUMOK 3KpaHa 1 COOTBETCTBYHLLME NapaMeTpbl uamepeHus. Bo Bpems npeasapu-

TenbHoro npocmoTpa npnbop R&S ZNH eLe He ncnonb3yeT HACTPOWKN N3MEPEHNS

3TOro Habopa OaHHbIX.

1. Haxwmute knasunwy [SAVE/RECALL].
2. Bbibepute dyHkLuMoHanbHyto knaeuwwy "File Manager".

3. TlpocmoTpuTe JOCTyrnHblE HABOPbI AaHHbIX U BbibepuTe Tpebyemblii Habop AaH-
HbIX..

4. BbibepuTe yHKUMOHAmNbHY Knaeuwy "Preview".
Mpnbop R&S ZNH oTobpasnTt npeasapuTenbHbI MPOCMOTP Pe3ynbTaToB U3mepe-
HWSI U HACTPOEK N3MEPEHUS, COAEPXKALLMXCS B BbIOpaHHOM Habope AaHHbIX.
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5. Bbibepute dyHKLMOHanbHyto knaesuwy "Prev" unu "Next" ona npegsapuTtensHoro
npocmMoTpa HabopOB JaHHbIX, UMEILLMXCSA B BbIOpAHHONM narke.
Vms dharina Tekylero Habopa faHHbIX OTOOpaXKaeTCsl B HMKHEW YacTu 3KpaHa.
Cwm. puc. 5-3.

DTF Cable: <none>

Recall Recall Screenshot File Manager

Dataset001.set

Recall

Puc. 5-3: lpensapurernsHbiii npocMoTp Habopa AaHHbIX

6. Bbibepute yHkUMoHanbHyto knaeuwy "Recall”, 4yToObl 3arpy3nTb Habop OaHHbIX
Tarke MOXHO BblIbpaTh (PyHKLUMOHanNbHyo knasuwy "Exit" ans Bosspara k gucnet-
yepy hannos.

5.8.2.2 3arpyska HaGopa gaHHbIX

Mo»kHO 3arpy3nTb Habop AaHHbIX, NapaMeTpbl KOTOPOro HEOOXOAUMBI AMNS TEKYLLEN
N3MepUTEsbHOM 3adauun.

» Bbibepute dyHKLUMOHanbHy0 knasuwy "Load".
Mpnbop R&S ZNH 3arpy3ut Habop AaHHbIX M HACTPOUT NapaMeTpbl N3MEPEHUS B
COOTBETCTBMM C HABOPOM OaHHbIX.
Cm. Takke rn. 5.8.2.1, "lNpeaBapuTtenbHbIi NpocMoTp Habopa AaHHbIX", Ha CcTp. 95.

5.8.3 YpaneHue HabopoB AaHHbIX

Ecnu HyxHO yaanuTe Habop AaHHbIX, MOXHO caenaTb 3TO C NOMOLLBIO Aucnetyepa
dannos.

1. Haxwmute knasuwy [SAVE/RECALL].

2. Bblbepute hyHkuMoHanbHyto knasuwy "File Manager".
Ha akpaHe npubopa R&S ZNH oTkpoeTcst ancnetyep caiinos.
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5.9

5.10

5.11

[okymeHTauums K yCTponcTBy

3. Bblbepute chaiinbl unu nanku B agncnetyepe daiinos.
Tarke MOXHO HaxaTb PYHKUMOHanbHy0 knaeuwy "Mark", 4To6bl BbiIbpaTh Tpebye-
Mble doarnbl MW Nanku.

4. Bblbepute dyHKUMOHaNbHYO knasuwy "Edit".
Mpnbop R&S ZNH oTKkpoeT nogmeHto.

5. Bbibepute nyHKT MmeHto "Delete”, 4Tobbl yaanute garnbl Unm nanku.
Mepen yoanexnvem npmbop R&S ZNH BbiBoANT NnpegynpexaatoLlee coobLyeHue,
KOTOpoe HeobXxoaMMO NOATBEPAUTD.

6. Bbibepute "Yes", 4ToObl yganutb BbibpaHHble harnbl Unn nanku.
Mpunbop R&S ZNH yganseT BbibpaHHble annbl unu nanku u3 CBoen namsaTy.

O6HoBneHue BcTpoeHHoro 10

HoBble Bepcumn BcTpoeHHoro MO MoxHO ckayaTbk ¢ canta R&S ZNH.
http://www.rohde-schwarz.com/product/znh.html

Ha Beb-cainTte Takke NpefcTaBrneHbl NPUMEYaHNS K BbIMYCKY AN KaXX40N HOBOW
BcTpoeHHoro 0. B npumedaHusx K BbIMyCKY coaep»aTcs UHCTPYKLMM NO 0GHOBNe-
Huto BCcTpoeHHoro MO.

YcTaHoBka onuuii BctpoeHHoro MO
MosxHo ycTaHoBUTL Ha npnbop R&S ZNH Heckonbko onuuii BCTpoeHHoro MO, 4Tobbl
BKIMOUYUTb AOMONTHUTENbHbIE PEXMUMbI paboTbl NN cneumanbHble N3MEPEHMS.

[ononHuTtenbHble cBeAeHnsa cM. B pasgene . 4.4, "YnpasneHue onunamn”,
Ha cTp. 60.

[oKyMeHTauma K yCTPOUCTBY
MosxHo akcnopTupoBaTtb JokyMeHTaumo OSA npmbopa R&S ZNH.

1. Haxwmute knasmwy [SETUP].
2. Bblbepute cyHkyMoHanbHyto knaeuiy "User Preference".

3. B gmnanorosom okHe "User Preferences" Bbibepute nyHKT "Export”.
Mpnbop R&S ZNH oTkpoeT gucnetyep arinos Ansa aKkcnopta AOKYMEHTaLMK.

4. BbibepuTe xenaemoe pacnosioxeHune dainna B OkHe gucreTtdyepa gannos ansg
3KcnopTa AOKYMeHTaL K.
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[okyMeHTauna K ycTpomucTBy

Free: 11.55 MB Name “ Date/Time

@& \USB

mf \Public\
mll Cable Models
mll Calibration Kits
B Channel Tables
Ml Datasets
Ml Limit Files
ol Limit Lines

o Maps

mll Quick Naming Tables

L WS Y E

Refresh

5. Bbibepute "Export" ans akcnopta OKyMeEHTauuu.
Mpnbop R&S ZNH akcrnopTupyeT OKyMeHTauuio B BbIBpaHHyo nanky.
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HacTpolika 1 BbINONIHEHNE N3MEPEHNIA

6 Pabota ¢ Mactepom namepeHunm

6.1

[Mpy TECTUPOBaHNN @HTEHH W BbINOIHEHUW U3MEPEHUI, CBA3AHHbIX CO CIIOXKHbBIMU CUT-
Hanamu, 4acTo HeOBXOAMMO BbINOMHUTE NOCIEA0BATENbHOCTb CTaH4APTM30BaHHBIX U
MOBTOPSIIOLLMXCS U3MEPEHUIA, NPUYEM 3a4acTylo B TPyOHOZOCTYNHOW cpeae. YTobbl
y6eanTbes, YTO M3MEPEHUS BbIMOSHSAOTCSA AOMKHbIM 00pa3oMm, 1 n3bexaTb NOCTOSH-
HOW KOPPEKTUPOBKM NapameTpoB, B npnbope R&S ZNH coaepxuntcsa macTtep nsmepe-
HUIA.

MacTtep namepeHuii No3BoNseT KOMOMHUPOBATL HECKOMBKO HACTPOEK OTAENbHbLIX
N3MepeHuii B NOCNef0BaTENbHOCTL U3MEPEHUI (UM B XKe B UBMEPUTENBHYIO KOHPUTy-
pauuto). NockonbKy Bce BaXHble napameTpbl HEOOX0AMMO 3adaBaTb A0 Havyana
CaMoro M3MepeHnsi U HemMb3si U3MEHNATL NOCre Havana npouenypbl U3MepeHuii,
NCNonb30BaHNe MacTepa — 3TO XOpOLUMI cnocob n3bexaTb ONBOK 1 COKOHOMUTL
BPEMS Ha HacTpPOVKy n3aMmepeHunin. MoXXHO Ucnonb3oBaTbh MacTep M3MEPEHUN BO BCEX
pexvnmMmax paboThbl.

CneayeT umeTb B BUAY, YTO HEOOXOAMMO YCTAHOBUTL NakeT NPOrpaMMHOro
obecneyeHns R&S InstrumentView, 4Tobbl CNONBL30BaTbL MacTep U3MepPEeHNA ans
KOHdhMrypauum atanos 1 napaMeTpoB U3MEPEHNIA.

MogpobHee 06 OTAENBHBLIX U3MEPEHUSIX, KOTOPbIE MOXHO BbINMOSTHUTL C MOMOLLIbIO
mMacTepa, CM. B COOTBETCTBYIOLLMX rnaBax.

® . 8, "BekTopHbIi aHanua uenen", Ha cTp. 155

® .7, "Pexnm ncnoitaHus kabenen n aHteHH", Ha cTp. 110

® .9, "BekTopHbI BONbTMETP", Ha cTp. 179

e .10, "Mameputens mowHocTn", Ha cTp. 183

e . 11, "BbInonHeHNe naMepeHns MOLLHOCTM MMMNYbCOoB", Ha CTp. 194
MOo>XHO ncnonb3oBaTb MacTep M3MEPEHNIA BO BCEX pexMMax paboThbl.

B cnepytoLmx rmaBax nokasaHbl M3MepeHnsi ¢ NoMoLLbo Mactepa B pexume "Cable &
Antenna".

MpumevaHne — [nga gocTtyna K MacTepy usamepeHunin Heobxoanmo yCTaHOBUTb U
ncnonb3oBaTb NakeT nporpammMmHoro obecneyerHnss R&S InstrumentView.

HacTpoiika n BbINosIHEHUE N3MepeHNUi

Mpexae yem MOXHO OyaeT ncnonb3oBaTh MacTep U3MepeHuii, Heobxoammo onpeae-
NUTb KOHUrypaumo nsmepeHnii ¢ nomoLlbio pegaktopa "Wizard Set Editor" B nakete
nporpammHoro obecneveHuns R&S InstrumentView.

MakeT MO R&S InstrumentView noctasnsetca ¢ npubopom R&S ZNH. MNocnegHsas
BepCUA Takke JOCTYMHA NS ckaduMBaHUA Ha BeG-cTpaHuue npubopa R&S ZNH htip://
www.rohde-schwarz.com/product/znh.html.

[Mocne co3gaHusa koHUrypauumn namepeHnin mactepa ¢ nomouybto MO R&S
InstrumentView, nepeHecute dann Ha npnbdop R&S ZNH.
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HacTpolika 1 BbINONIHEHNE N3MEPEHNIA

[ononHuTtenbHble cBegeHus o peaaktope "Wizard Set Editor" cm. B pykoBoactBe R&S
InstrumentView.

3anyck Mactepa n3amepeHuit

Tenepsb korga B npubope R&S ZNH, nveetcs koHUrypaumns namepeHuin, MoxHo
3anycTuTb MacTep 3MEPEHNNA.

1. Haxwmute knasuwy [Wizard].
Mpnbop R&S ZNH oTkpoeT gmanoroBoe okHo macTtepa. Cwm. puc. 6-1.

Measurements

Q To use the wizard

Please load the measurement set fo create new measurements.

Load Meas Set Meas Setting Meas Spec Meas Results

Puce. 6-1: nanorosoe okHO mMacrepa

1 = [uanorosoe OKHO MacTepa U3MepeHuii
2 = OkHO coobLeHMsa MacTepa 3MepeHun
3 = MeHi0 hyHKLMOHANBHbIX KNaByLL NPUNOXEHNUS MacTepa nsmepeHui

2. Bbibepute dyHKUMOHanbHyto knasuwy "Load Meas Set".
Mpnbop R&S ZNH oTkpoeT aucneTtyep daiinos Ans Beibopa KoHGUrypaumm name-
peHni.

3. Bbibepute HyxxHyH KOHpUrypaumo namepeHunin B gucnetyepe avnos.

4. Haxmunte oyHKUMOHanbHyto knaemwy "Load", yTobbl noATBEPAUTL BbIOOP.
Mpnbop R&S ZNH 3arpyxaeT KoHGUrypaLluio nsmepeHnii mactepa.

Hacrtpoiika namepeHunsa

MapameTpbl, BblAENEHHbIE B 4UANIOTOBOM OKHE HACTPOWKN N3MEPEHUS, MOXHO U3Me-
HUTb BO BpeMsi 3anycka uamepeHus. Cm. puc. 6-2.

1. Haxmunte yHKunoHanbHyto knaesmwy "Meas Setting".
Mpnbop R&S ZNH oTkpoeT granorosoe okHo "Meas Setting".

2. BbibepuTte HyxHbIV NYHKT MEHI0 B AnanoroBomM okHe "Meas Setting".
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O6paTtute BHUMaHNE, YTO HEKOTOPbIE NapaMeTpbl AOCTYMHbI TOMbKO AN YTEHUS.
Cwm. Tabn. 6-1.

urement Definition

Site Name

Comments

GP iC not connected

Cable Definition h ble Settings  Off
<none>
Clear

Cable Length 20m

Calibration Settings Default Calibration

Use Stored Calibrations

Puc. 6-2: [lnanoroBoe okHO HacTpovikv N3MepeHns

Tabn. 6-1: [NapameTps HACTPOEK NSMEDEHMST

N3mepsiemble napameTpbl OnucaHue

"General" (06wue) User MMsi yenoBeka, BbIMOMHAOLErO U3MEPEHME.

Measurement | Imsi koHGMrypaumm namepeHmnst mactepa. 3T1o none npeg-
Definition Ha3Ha4YeHO TOMbKO ANs YTEHUsl, B HeM oTobpaxaeTcs
Ha3BaHWe n3mepeHuns, onpeageneHHoe B nakete MO R&S
InstrumentView.

Number of KonunyecTtBo oTAenbHbIX U3MEPEHUn B nocneoBaTenbHO-
Steps to CTW n3MepeHuii, kak onpegeneHo B nakete MO R&S
Perform InstrumentView.

[Mone no3BonseT CoKpaTUTb KONMMYECTBO OTAENbHbIX M3Me-
PEHWUIA U BBINOSHSATL TOMBKO T€ U3MEPEHUsi, KoTopble Heob-
X0OMMbl. ECnn yMeHbLUNTb KONMYECTBO U3MEPEHWIA,
npubop R&S ZNH nponycTuT nocnegHee nsamepeHue B
nocnefoBaTenbHOCTU.

MoxHO pegakTpoBaTb 3TO NOME TOMbKO MPU BKIMOYEHHOM
napameTpe "Allow Variable Number of Sequence Steps" B
pegaktope "Wizard Set Editor" MO R&S InstrumentView.
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M3mepsiembie napaMeTpsbl OnuncaHue

Descriptions KpaTtkoe onucaHve nsmeputenbHoli 3agadn. 31o nosne
npegHasHa4vYeHo TOMbKO Ans YTeHUsl, B HeM oTobpaxkaeTcs
onvcaHue, onpeaeneHHoe B NporpaMmmMHOM obecneyeHnm
R&S InstrumentView.

"Site" (MecT0) Site Name MecTo nsmepeHus.

Comments KommeHTapum 06 naMepeHun, Hanprmep BHELLHUE YCro-
BUSI BO BPEMSI M3MepeEHUs.

GPS Position | Otobpaxaetcs GPS-uHdopmauusi. Cm. rn. 4.2.2,
"Mcnonb3oBanne GPS-npuemHuka”, Ha cTp. 41.

"Cable Definition" (onpege- | Use Wizard Bbi6op vcnonb3oBaHWsa xapakTepucTuk kabens, kak onpe-
neHuve napameTtpoB kabensi) | Cable OeneHo B KOHUrypaunm uaMepeHus.

Settings Beibepute "On", 4TobbI MCNONb30BaTh NPeAonpeaeneHHble

xapaktepuctukm kabens, nnum "Off", yTobbl Nnepeonpeae-
nuTb Mopenb kabens v AnuHy kabens Ha npubope

R&S ZNH. B cny4ae, ecnu BeibpaHo 3HayeHue "On", yka-
3aHHble HWXKe napameTpbl OyayT 3a6NOKMPOBaHLI.

Cable Model | Mogenb kabens, Ha KOTOPOW BbIMOSIHAETCS U3MEPEHUE.
MoxHo 3apgaTtb mogenb kabensi ¢ NOMOLLbIO NPOrpamMmmMHOro
obecneyenns R&S ZNH, Ho Takke npu Heo6XoAMMOCTH
MOXHO BbICTPO M3MeHUTb MoAenb kabensd. Cm. rn. 7.2.1.3,
"CosagaHune mogenu kabens", Ha cTp. 130.

Clear Cable OTKMNoYEHNE TEKYLLEeN akTUBHOW Mofenu kabens. Cwm.
Model rm. 7.2.1.2, "Ounctka mogenu kabens", Ha ctp. 130.

Cable Length | nvHa kabens, Ha KOTOPOM BbINOSHAETCS U3MEPEHUE.

"Cable Settings" (HacTpoviku | Default Kanunbposka, koTopas Obifia onpefeneHa npy cosgaHnm
Kabens) Calibration KoHdurypauum namepenus B MO R&S InstrumentView.
Use Stored Ecnu yctaHoBneHo 3HaveHue "On", mactep ucnonb3yet

Calibrations KanubpoBKy, xpaHsLytocsa Ha npubope R&S ZNH. Ecnu
ycTaHoBneHo 3HaveHue "Off", macTep ucnonbayet kanu-
©poBky, 3agaHHyto B MO R&S InstrumentView.

OnucaHue usmepeHus

[nanoroBoe OKHO onNUcaHusi M3MepeHust oTobpaxxaeT nocrnefoBaTeNlbHOCTL 3TanoB
N3MEpPEHUIA U COCTOSIHME OTAENbHOIO BbINOMHEHHOIO n3MepeHusi. Cm. puc. 6-3.

» Bbibepute dyHKLMOHaNbLHY0 knaeuwy "Meas Spec".
Mpnbop R&S ZNH oTkpoeT guanorosoe okHo "Meas Spec”.
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Measurements Power <done>

Cable Loss <not done>

DTF <not done>

Puc. 6-3: [lnanorosoe okHO onncaHmsi UISMEPEHNUS

1 = OTan nsmepeHusi B KoHUrypaumm namepeHuns
2 = CocTosiH1e OTAENBHOro aTana M3MepeHus

BbinonHeHue nocnenoBaTenbHOCTU U3MEPEHUIA

@ Kanu6poBouyHble AaHHbIe
Mpnbop R&S ZNH gobasnsieT kanMbpoBOYHbIE AAHHbIE KaXXO0W BbIMONHEHHOW Kanu-
OpOBKM B Narky ¢ KanMbpoBOYHbIMU OAHHBIMW, AOCTYMHYK BO BHYTPEHHEN NAMSATMW.
Kaxgbin Habop AaHHbIX B Narnke ¢ KanubpoBOYHbIMY AaHHBIMU YHUKANEH Anst KOHKPET-
HOro meToAa KanMbpOBKM 1 KOHKPETHOW KOHGUrypaLn n3mepeHuns.

O6paTtunTe BHMMaHMe, YTO KanMbpoBKa AeUCTBMTENbHA TOMLKO ANs Toro npubopa, Ha
KOTOPOM OHa Oblina BbINOMHeEHa.

Mepen TeMm, Kak 3anycTuTb NOCNEAOBATENbHOCTb N3MEPEHWI C NMOMOLLbIO MacTepa
namepeHnin, npndop R&S ZNH cpaBHMBaeT cogepxmmoe nanku ¢ KanmbpoBOYHbIMU
OaHHbIMW ANs KOHpUrypauni namepeHunii n TpebyemMbix METOLOB KanMbOpoBK/ B nocrie-
[0BaTeNbHOCTN U3MEPEHWIA.

e Ecnu npubop R&S ZNH yxe 6bin oTkannbpoBaH 4151 KOHKPETHOW KOHUrypauum,
OH BOCCTaHaBnMBaeT 3TW AaHHble. [oBTOpHas kanubpoBka He TpebyeTcs.

e Ecnu npubop R&S ZNH ewe He 6bin oTkannbpoBaH A5t KOHKPETHOW KOHAUrypa-
LMK, HeoBXOAMMO BbINOMHUTL KanubpoBky. HoBble kanMbpoBoYHbIe AaHHble Aoba-
BNAKOTCS B Nanky KannmbpoBOYHbIX AaHHbIX.

Taknm obpasom, kanmbpoBka HeObBXoaMMa TONbKO ANA METOAO0B KannbpoBKKM, KOTOpbIE
paHee He MCNoNb30BaNMUCh ANs KOHKPETHOW KOHMUIypaLummn N3MepeHuns.

OpnHako YToBbl N3MepeHns BbiNv MakCUMarnbHO TOYHLIMU, PEKOMEHAYETCS BbINOMHATb
KanMGpOBKY PerynsipHo.

MoskHO Takke yaanuTb ycTapeBLUne AaHHbIe KanmbpoBKM U3 Nanku:
\Public\Calibration Data
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Tenepb, Korga Bbl 0OHOBMM BCe napameTpbl HACTPOEK N3MeEPEHUA, OTHOCALLMECAH K
M3Mepl/ITeJ'IbHOI7| 3agade, MOXHO HadaTtb npouenypy nsmepeHud.

nok cannected

Debitn Markar  Sakact Marker Vi

Instructions for Power

& Preparing New Measurement

Instructions for power

Continue Interrupt

Puc. 6-4: [lnaroroBoe oKHO BbIlIOSTHEHNS] M3MEPEHMS C TOMOLLbIO MACTEPA

1 = N3o6paxeHune aTana naMepeHusi, onpeaeneHHoro B nporpaMMHom nakete R&S InstrumentView.
2 = OkHo coobLeHnIn macTepa
3 = Cm. Tabn. 6-2

1. Bbibepute dyHKUMOHaNbHYO knaeuwly "Start Meas".
Ecnu npubop R&S ZNH eLye He oTkanMbpoBaH ansa nsmepexusi, byaet BbiaaH
3anpoc Ha BbINOMHEHME KannMBpoBKK. OTarbl KanMBPOBKM 3aBUCAT OT KOHKPETHOM
npoueaypbl kanubposkn. Cm. nogpasgensi ri. 7.1.7, "Kannbposka namepeHuii”,
Ha cTp. 125 n "KannbposoyHble aanHHbIe" Ha cTp. 103.
Mocne ycnewHon kannubposku npnbop R&S ZNH HaunHaeT BbINOMHATL M3Mepe-
HWUA, KOTOPbIE ABMNSAOTCH YaCcTbio KOHUrypauum mactepa nsmepeHui. lNocnegosa-
TenbHOCTb 3MepeHun onpeaensietcst B R&S InstrumentView.
Mepen Havanom kaxgoro nameperus npubop R&S ZNH BbiBoanT coobuyeHune
"Preparing New Measurement" B okHe coo0LeHnin macTepa.
OkHO co006LLeHNI coaepXUT NHPOPMAaLMIO U UHCTPYKLUN O TOM, Kak NMOAroTOBUTb
N BbINONHUTb M3MepeHne, kotopoe 3agaHo B MO R&S InstrumentView.

2. Ha kaxgom atane naMepeHust MOXXHO BbiOpaTb HECKOMNBKO (OYHKLMIA:

® Bbibepute dyHKUMOHaNbHYO knasuwy "Continue".
Mpnbop R&S ZNH 3aBepunT TekyLlee namepeHmne 1 OTKPOET AManoroBoe
OKHO MacTepa namepeHun. Cm. puc. 6-5
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&> Power Meter NRP-Z31 4 (i)
13/10/2016
9:28
MST
LONG

-1.23

2 GHz >-@8-e

Next Meas Repeat Meas Interrupt Finish Wizard Cancel

Puc. 6-5: [JnarioroBoe OKHO Macrepa n3MepeHmit

— Bbibepute dyHKkumoHanbHyto knaesmwy "Next Meas" ansa nepexopa k cre-
ayloLiemy atany n3aMepeHus B nocneaoBaTeNbHOCTY UBMEPEHUN .

— Bbibepute dyHKUMOHanNbHy0 knaeuwy "Repeat Meas", ecnu pesynbtar He
COOTBETCTBYET OXMUAAHUSAM, U HEOBXOANMO MOBTOPHO MOMYYUTb 3TOT
pesynbTar.

— Bbibepute dyHKkuMoHanbHyto knaesmwy "Interrupt” ecnu pesynbTat He COOT-
BETCTBYET OXUAAHWAM, 1 HEOOXOAUMO HaNTW NPUYMHY NPOGnemsl, MCNOSb-
3ys1 HACTPOMKN NN N3MEPEHUS, OTIINYHBbIE OT TEX, KOTOPbIE OnpeaeneHbl B
macTepe.

— Bbibepute dyHKkumoHanbHyto knasuwy "Finish Wizard", 4tobbl 3aBepunTb
NnocnegoBaTeNbHOCTb M3MEPEHUNA.

— Bbibepute cyHKumMoHanbHyto knasuwy "Cancel”, ecnv B Kakon-T0 MOMEHT
pes3ynbTaT He COOTBETCTBYET OXUOAHMAM, U HEOOXOOUMO NpepBaTh U3Me-
peHue.

Mpnbop R&S ZNH npeanoXxut coxpaHuTb pesynbTaT U3MEPEHUS U BbIATU
13 MmacTepa N3MepeHus.
® BbibepuTte dyHKUMOHaNbHYO knasuwy "Interrupt”.

Mpnbop R&S ZNH oTkpoeT gmManoroBoe okHO NpepbiBaHUs paboTbl MacTepa.

B onanoroBom okHe npepbiBaHns paboTbl MacTepa AOCTYMHO TpU PYHKLUN:

— Bbibepute dyHKUMOHaNbHYO knaeumwy "Leave Menu", 4ToGbl NPOJOIKUTL
W BbIMONHUTbL HEOOXOOUMYHO pekoHdUrypaumo namepenust. Mprudop
R&S ZNH nepexoaut B TekyLLee NpUnoxXeHne N3aMepeHmnsi, B KOTOPOMm
MOXHO NpOoaHanM3mMpoBaTb HACTPOMKN U3MEPEHUS 1 BbINOMHUTL Heobxoaun-
MY PEKOHPUrypaLmo N3aMepeHui.

Mocne Toro, Kak pekoHUrypaunsi UaMepeHnsl 3aBepLUeHa, HaXXMUTe Kna-
sy [WIZARD], 4To6bl BEpHYTHCS B AMANOroBOe OKHO NpepbiBaHMs
paboTbl MacTepa
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— BblbepuTe cyHKUMOHanNbHyo knasuwy "Resume Sequence”, 4tobbl Bep-
HYTbCS K USMEPEHMIO.
— BblbepuTe dyHKUMOHaNbHy knasmwy "Cancel”, 4ToObl NpepBaTh paboTy
mMacTepa U3MepeHuii.
® BuibepuTe OyHKUMOHANbHY Knasumwy "Skip".
Mpnbop R&S ZNH nponyckaeT ogvH aTan u3MepeHns 1 NpoaoIikaeT co crne-
OyIoLLEero aTana u3MepeHus.
MpumedaHne — Y7106kl NpONyCTUTL 3Tan MacTepa U3MepPeHUsl, MOXHO NpoBe-
CTW NanbLEeM ropmsoHTasnbHo Breeo. Cm. rn. 5.1.9, "OTknoveHne mactepa
navepenns", Ha cTp. 79.
e BuibepuTe yHKUMOHaNbHYO knasuwy "Cancel”.
Mpunbop R&S ZNH BeiBegeT coobuieHne "Cancel Incomplete Wizard
Sequence" B OkHe coobLLeHMIA MacTepa.
Boibepute "YES", uToObl 3aBepwnTb paboTy macTtepa usmepenui, unm "NO",
YTOObI MPOJOIKNTD.

Cancel incomplete Wizard sequence

] This action will cancel an incomplete Wizard sequence.Press YES to store results

?

obtained so far and cancel the sequence, or NO to continue.

lMocne aToro NosiBMTCSA COOOLLEHME C NPEANOXKXEHNEM COXPaHUTL pe3ynbTaT
namepenus. MNMpnbop R&S ZNH BeiBegeT coobuieHne "Save Wizard
Measurement Results" B okHe coobLieHnn macTepa.

Save Wizard Measurement Results

Press save resulls to store the results obtained so far, Discard results to discard
them.

Save Result Discard Result

BbibepuTe "Save Result", 4Tobbl coxpaHWUTb pe3ynbTaTbl MU3MEPEHUS, UK
"Discard Result", 4to0bl yganuTtb pe3ynbTaTbl USMEPEHMS.

3. Tlocne 3aBepLUeHNs Kaxxgoro namepeHus npmoop R&S ZNH BeiBoauT cooblueHne
"Measurement Done" B okHe coobLleHnin macTepa.
Bbibepute dyHKUMoHanbHyto knaemwy "Continue" ans nepexoga K criegyowemy
aTany nsmepeHusi (Mpu Hanuuun).

Measurement Done

Mpumedanue: NameHeHne xapaktepucTuk kabdens. MNpun HeobXoaUMOCTN MOXHO
onpenenaTb pasnuyHble XapakTepucTukn kabensa (Mogenb n AnuHy kabend) nocne
KaXKgoro OTAENbHOro n3aMepeHnsi. ATo NonesHo, Hanpumep, ecnu TpebyeTca
BbIMOMHATbL OOHM U TE Xe U3MEPEHUst Ha pa3Hblx kKabensax 3a O4uH 3axop.

OT1a byHKLMA JOCTYNHA, ecnu akTnBupoBaHa gyHkuuna "Prompt User to Change
Cable Settings" B pegaktope "Wizard Set Editor" MO R&S InstrumentView.
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Korga ata goyHKumMs akTmBupoBaHa, npndop R&S ZNH npeanoxut Beibpatb HOBbIE

XapaKTepucTukn kabens Bo Bpems NoAroTOBKM K U3SMEPEHMIO.

® BuibepuTe OyHKUMOHANBHYO Knaeuwy "Yes", ecnu TpebyroTca U3MeHeHus, 1
BblibepuTe HOBbIE XapakTepUCTUKM Kabens, npexae Yem NpoAoImKUTbL nsmepe-
Hue.

® Haxmute dyHKUMoHanbHyo knasuwwy "No", ecnu nameHeHus He TpebytoTcs,
NPOAOIKUTE N3MEPEHUE.

4. Tlocne 3aBepLueHns Bcex namepennii npnéop R&S ZNH BbiBogut coobuieHmne "All
Measurements Done" B okHe coobLLeHnIi MacTepa.
Bbibepute dyHkumoHanbHyto knasuwy "Continue”. Npnbop R&S ZNH npegnoxur
COXPaHUTb U OTMEHUTb pe3yNnbTaTbl M3MEPEHUS.
Bbibepute dyHKLUMoHanbHyto knasuwy "Save Result", 4ytobbl coxpaHuTb pesyrb-
TaTbl Ha BbIOpPaHHOM 3aMOMMUHAIOLLEM YCTPOWCTBE, UK PYHKLIMOHANbHYIO Kna-
Buwy "Discard Result" , 4Tobbl yaanutb Bce pesynbTaTbl U3MEpeHUI.

All Measurements Done

Tabn. 6-2: PyHKyMOHAIbHESA KITaBHLLIA B MACTEPE USMEPEHMH

PyHKUMOHAaNbHaA KnaBuwa OnvcaHue

"Next Meas" Mpubop R&S ZNHnpopomkaeT BbINOHEHVE N3Me-
peHus.

"Continue" Mpubop R&S ZNH 3aBepLuaeT TekyLlee namepeHve

N Ha4YMHaeT cnenyulee nsmepeHune, nokasbisas
HeobxoanMble WNHCTPYKLMK NO NOAroTOBKE.

"Repeat Meas" [MoBTOPUTL TekyLlee namepeHve

"Interrupt” Ecnu npepBatb nocnefoBaTenbHOCTb U3MEPEHUNA,
MOXHO U3MEHWUTb Pa3nnyHble HaCTPOMKN NN n3Me-
peHus, Kak ecnv bl MacTep He MCMoNb30Bascs.
Mpn6op R&S ZNH coxpaHsieT pesynbTaThl yxe
BbINOSTHEHHbLIX U3MEPEHUI.

Korga pekoHdurypaums namepeHust 6yaeT 3akoH-
YeHa, MOXXHO BEPHYTbCS K MOCINeA0BaTENbHOCTU
N3MEpPEHUN.

"Skip" [Mponyck ogHOro atana U3mMepeHus 1 NPOA4oIHKEHNE
CO crieytoLLero atana u3MepeHus

[Mponyck oTAenbHbIX M3MEPEHWI BOSMOXEH Npu
BKkntoyeHHown onumm "Allow to skip measurements
and finish wizard sequence" B pegaktope «Wizard
Set Editor» MO R&S InstrumentView.
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HacTpolika 1 BbINONIHEHNE N3MEPEHNIA

PDyHKUMOHAaNbHAA KrnaBuwa OnwvcaHue

" Cancel" 3aBepLueHne paboTbl MmacTepa namepeHuit. MNMpunbop
R&S ZNH BbiBeget coobuyeHune "Cancel Immediate
Wizard Sequence" B okHe coobLieHuin macTtepa.

Mpn 3aBepLUeHNM paboTbl MacTepa N3MepeHunin
npubop R&S ZNH BbiBegeT coobuyeHne "Save
Wizard Measurement Results" B okHe coobLyeHui
macTepa.

Ecnu pe3ynbTaTt nsmepeHusi Mmactepa CoxpaHeH,
npubop R&S ZNH Bo3BpalyaeTcsa k nocnegHemy
COXpaHEHHOMY OKHY KpPVBOW pesynbTaTta usmepe-
Hus. Ecnu pesynbTtat yaaneH, npnbop R&S ZNH
BO3BpaLLaeTCs K A1anoroBoMy OKHY M3MepPeHNs.

"Exit" Bbixoa 3 mactepa n3amepeHui.

"Finish Wizard" 3aBepLUeHne NocneoBaTenbHOCTY U3MEPEHUI U
BO3BpaT B AnanoroBoe okHo «Measurement
Wizard» (MacTtep nsamepeHnuii). PesynbtaThl yxe
3aBepLUEHHBIX M3MEPEHUI COXPAHSAIOTCS B MaMATH
npubopa R&S ZNH.

3aBepLueHne nocnefoBaTensHOCTU BO3MOXHO Npu
BKkntoveHHon onuun "Allow to skip measurements
and finish wizard sequence" B pegaktope «Wizard
Set Editor» MO R&S InstrumentView.

"Save Result" CoxpaHeHune pe3ynbTaToB N3MEPEHUIA, BbINOMHEH-
HbIX B KOH(pUrypaummn mactepa nsmepeHui. Cwm.
"Pe3ynbTaThl namepeHuin" Ha ctp. 108

"Discard Result" YpaneHue pesynbTaToB U3MEPEHUA.

PesynbTaTthl nsmepeHuii

@ OrpaHuyeHHass BHyTpeHHASA NaMATb
Ecnun HeoBX0aMMO COXpaHUThL pedynbTaThl BO BHYTPEHHEN naMaTu, y6eanTechk, YTo
Ona HAX AoCTaTto4YHO MecCTa, MHaye pe3ynbTaTbl MOryT ObITb noTepsAHbI. Ecnn mecta
HEA0CTaTOYHO, MOXHO YAanuUTb CTapble AaHHbIe C MOMOLLbLIO AUCreTYepa ainos.

[ononHuTenbHble cBegeHUsA cM. B pasgene . 5.8.3, "YaaneHne Habopos AaHHbIX",
Ha cTp. 96.

@ PesynbTathl MacTtepa usmepeHui
Bce pe3ynbTaThl MacTepa U3MepeHUii COXpaHSOTCS B Nanke pe3ynbTaToB MacTepa BO
BpeMsi paboTbl MacTepOB U3MepeHUiA. OTK pe3yrbTaThl He ByAyT COXpaHeHbI, NokKa He
OygeT Haxara knaBuwa Save Result B koHUe paboTbl MacTepa M3MepeHUi.

PesynbTathl ns Habopa n3amepeHuii COCTOST U3 HECKOSbKNX hansnos, Kaxabii danin
COOTBETCTBYET OQHOMY M3 BbINOMHEHHbIX M3MepPeHUA. [Ins ynpoLeHns oueHkn npnbop
R&S ZNH pobaBnsieT nmsi namepeHus, 3agaHHoe B AManoroBoM OKHe Mactepa, Unm
R&S InstrumentView.
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6.2

OueHka pesynbTaToB

Bce dhannbl pesynetaTtoB, NpuHaanexalime Habopy M3MepeHUn, XpaHAaTCs B OAHON
nanke. Katanor nmeHyeTcst No Ha3BaHUO 1 MecTy namepeHust. CUHTaKCUC MMEHM
UMEET BMA 'MMsiMecTa_unamepeHne_#'.

Mpnbop R&S ZNH nobaensieT HoMepa B Bo3pacTaloLlem nopsake k darnam n nankam
npv NpoBeAEHMN U3MepPEHNst UnNn Habopa namepeHuin 6onee ogHoro pasa.

OueHka pesynbTaToB

MakeT nporpammHoro obecnevennss R&S InstrumentView npegoctaBnsieT yHKUMM
ONs1 OLEHKN pe3yrnbTaToB M COCTaBIEHNst 0T4ETOB 006 namepeHuax. OgHako, npexae
YeM MOXHO OydeT HayaTb OueHMBaTb pe3ynbTaTbl, HEOOXOAMMO 3arpy3uTb KX Ha CBOW
komnbtoTep. Cm. "CunHxpoHmsaumsa gaHHsix" Ha cTp. 90.

®yHKUMA reHepaTopa oT4eToB Npubopa R&S InstrumentView no3sonsieT cosgaeartb
oT4eThl 06 n3MepeHnsix Ans Bcero Habopa n3aMepeHnii nu xe ToNbKO Ans BblOpaH-
HbIX HABOPOB AaHHbIX. Takke MOXHO BbINOMHATEL NPOCTbIE 3a4a4Yu, Takue Kak BKMYe-
HME UK OTKIIOYEHNE MapKepOB, YCTaHOBIEHHbIX BO BPEMSI U3MEPEHUS.

1. Bbibepute nyHKT MeHto "Report Generator" B [10 R&S InstrumentView
MO R&S InstrumentView oTkpoeT guanoroeoe okHo "Report Generator", koTopoe
npefocTaBnseT Bce pyHKUUM AN ynpaBneHms Habopamu namMepeHui.

2. Bblbepute Habopbl N3MepPEHUI, KOTOPbLIE HY>KHO BKMOYNUTL B OTYET.

3. YcraHoBuUTe (hNaxkn psAoOM C napaMeTpaMm oT4eTa, KOTopble HY>KHO OTobpaXaTb
B OTYeTe, HanpyMep OTMETbTE rarioykor, YTobbl NokasaTb AaHHbIE Mapkepa.

4. Haxwmute kHonky "Generate", 4Tobbl cchopMmpoBaTh OTYET.

JononHutenbHble cBeAeHUs 0 PYHKLMM POPMUPOBaHMS OTHETOB CM. B PYKOBOACTBE
no akcnnyatauum MO R&S InstrumentView.
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7 Pexum ucnbiTaHns Kkabenen n aHTeHH

Pexum ncnbitaHns kabenen n aHteHH (CAT) obecneunBaeT oyHKUMOHANbHbIE BO3-
MOXHOCTM AN U3MepeHus kabenewn 1 aHTeHH nepegatoLero o6opyaoBaHns B cUcTe-
Max 6ecnpoBOAHON CBS3N.

B npeanbHoli cucteme curHan 6yaeTt npuxoauTb Ha aHTEHHY 6e3 noTepb 1 nepeaa-
BaTbCS C HEOOXOAMMOW MOLLIHOCTLIO M YacTOTOW. B elcTBUTENBHOCTH, O4HAKO,
MO>HO CTOJIKHYTbCS C MHOXXECTBOM BO3MOXHbIX MEXaHUYECKMX edEeKTOB B CUCTEME,
BbI3bIBAKOLMNX yXYALLEHME KayecTBa nepeaayn. CM. TUNMYHble AedeKTbl B cMcTeme
nepegaum Ha puc. 7-1.

/ Antenna Segments

Corrosion

/— Broken Amplifier

Signal Flow ——>
AN Broken AN Partial \_ Loose \ Cable

Cable Reflections Connector

Puc. 7-1: TurimyHble 4egheKTsI B cUCTEME nIepeayun

Mpn6op R&S ZNH obecneunBaet HeobxoanmyH OyHKLMOHANBHOCTL A5 MTPOBEPKU
XapaKTepUCTUK CUCTEMHOro 060pyA0BaHNS U BbISIBIIEHWSI HEMCNPABHOCTEN NpY ero
YCTaHOBKE UM TEXHUYECKOM 0OCIYXNBaHUN.

® |I3aMepeHns NoTepb Ha OTpaXKeHue

e KCB

® I3amMepeHne paccTosHUS 4O MecTa NoBpeXaeHUs

e OpHOMOpPTOBOE U3MEPEHUE NOTEPL B kaberne

® I3amMepeHne napamMeTpoB nepenayn

e Kpyroeas guarpamma Bonbnepta-Cmuta

® llamepeHune asbl
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®

M3meputenbHas yCTaHOBKa

WcTounuk curHana

[ns ncTtovHuka curHana gocTyneH cneaswmi reHepatop. Cwm. rn. 7.2.4, "HacTtponku
cnegsawero reHepartopa”, Ha cTp. 139.

TvnnyHasa ycTaHoBKa ANns ucnbiTaHns kabenen 1 aHTeHH BKo4YaeT B cebsa npnbop
R&S ZNH, BY-kabenb (R&S FSH-Z320, ko 3aka3sa 1309.6600.00), kannbpoBo4Hyto
mepy (R&S FSH-Z28/229, kopg 3akasa 1300.7810.03 / 1300.7610.03) u ncnbityembin
kabenb. Cm. rn. 7.1.7.2, "MeToabl kanubpoBku", Ha cTp. 127.

[ns vcnbiTaHnii kabenen n aHTeHH Takke TPebyeTCa NCTOYHMK CUrHana, KOTOPLIN yxxe
saBnsieTcsa yacTbto Nnpubopa R&S ZNH. VicTouHMK curHana nepegaeT OnopHbIA curHan
Ha n3MepuTenbHbIA NOPT.

1. TogkntounTe BY-kabenb B BY-Bxoay.
2. TlogkntounTe ncnbiTyemblli kabenb k BY-kabento.

3. BbibGepute yHkLMoHanbHyto knasuwwy "DC Bias".
Ha skpaHe npubopa R&S ZNH oTkpoeTcs none ans BBOAa HanpshXeHUst cMeLLe-
HWSI MO MNOCTOSIHHOMY TOKY.
[nsa namepexnii NY, kotopbiM TpebyeTcs BHELUHUIA UCTOYHUK HanpsikeHnsa (Hanpu-
Mep, YCUNUTENN MOLLHOCTHM), MOXXHO UCMOMb30BaTh JOMOMHUTENbHYIO OMNUMIO BHYT-
pPeHHero cmelleHus no noctosiHHomy Toky (R&S ZNH-K10, kog 3akasa
1334.6846.02) ona nogavn HanpsXKeHus.

4. BepguTte Heob6Xo4MMOE HanpsKeHe.
[ononHuteneHble cBeaeHnsa cMm. B pasgene "KoHdurypalms BbIXOAHOro nopra
BIAS" Ha cTp. 41.

Mo ymonyaHuto, nocne BkntoveHust npnoop R&S ZNH HaxoguTca B pexnme VNA.
YUTto6bI nepekniountbes B pexum CAT, HeobxoaMmMo BbINOMHUTL cneytowue aen-
CTBMSI.

1. Haxwmute knasuwy [MODE].

2. Bblbepute dpyHkUMoOHanbHyto knasuwy "Antenna & Cable".
Mpnbop R&S ZNH nepengeT B pexxum TecTupoBaHus kabenewn n aHteHH (CAT).
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MpoBeneHne namepeHuii kabenem n aHTEHH

-bDTF Cable: 352001 @) ' GPS @ #{un
GPs N1°2 E103°57'53.364" Alt. 76.6 m Satellites 12 20’_11;_*?320
1398 @ 3. 35 '

3 "\..'

Points
201

Paower

-=I== e

VN N Y Y VR WY i
T T R A T R

AL L 4 L A A L L
EEni

900 100408

om @ 15m @ Center 2.001 GHz & 1 3.998 GHz (1 Jlcg-acad
Start (19 Stop Genter Span Signal Standard

Puc. 7-2: Cxema aKpaHa pexvima TeCTUpOBaHUs Kabesed n aHTeHH

= Pexum namepeHus

= Mopgenb kabens

= CTpoka 3aronoska

= OKHO pe3ynbTaToB U3MepeHUs

= CTpoka COCTosIHUSI KanmbpoBku: (S-MaTpuua, COCTOsIHNE KannubpoBku, opMaT N3MepPEHNs)
= COCTOsIHME BHYTPEHHEr0 CMELLEHNSA MO NOCTOSAHHOMY TOKY: (TUN pasbema, HanpsKeHne, ToK)
= OKHO N3MepUTENBLHON KPUBOW

= [lenbTa-mapkep

9 = Mapkep

10 = OkHo napameTpoB

11 = HavanbHas anuHa kabens

12 = KoHeyHas anuHa kabens

13 = NHdopmauums o yactoTe kabens

14 = OkHO 0630pa koHUrypaymm

15 = MeHto pyHKUMOHanbHbIX knasuw pexuma CAT

0N O WN -

e [IpoBeaeHne N3MEPEHNIN KABEMEM N @HTEHH. ....oveeeiereeeirieesreeesrree e e snree e 112
o KoHUryprpoBaHue UCMbITaHNA KABEMEM N @HTEHH.......ccveeeiciiieeeeiiiieeeessaiiaeeeaeans 129
o  AHaNN3 PE3YNbTATOB UBMEPEHMS. . .uuuuuuiieieieeeeeeeeeaaeeeeeeeeeereeeetnrnrann e aeaaaaaaeas 141

7.1 TlpoBepeHue namepeHuin kabenem n aHTeHH

Y106kl NONYyYnTh Kak MOXHO Gonee To4YHOe NpeacTaBneHne o npobrnemax B cucteme
nepegauun, npubop R&S ZNH no3BonsieT BbINOMHUTL HECKONbKO M3MepeHuin. Kaxxgoe
N3MepeHne NokasbiBaeT pasHble acneKTbl XapakTeEPUCTUK Kabensi.

o l1aMepeHMe NAaPAMETPOB OTPAKEHMS . ..uuuuururunnueniaaaaeeseeeeaaaaaeeeerererererrrsrrnsnnnnnnnnnnns 113
e l3amepeHne pacCTOAHNA 00 MECTA NMOBPEKAEHMUS . ...uvuvurrernrueniaieieseeeeeaaaaaaeeeeeeenns 116
e OOHONOPTOBOE UBMEPEHNE MOTEPD B KABEIE...uuuuuuueiieieieieeeeeeeeeeeeeeeeeeeeeeeeeaenennnne 119
e l13aMepeHMEe NAPAMETPOB MEPEMAAUM. c..ceevrrrerernrnenaaaaaaeeeeeeaaaaaaaeeeeeeeeeeeeseressnrnnnnnnns 120
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MpoBeneHne namepeHuii kabenem n aHTEHH

e Kpyroas guarpammMa BonbnepTa-CMUTA.....ccceeieieeiiieieeeee e 122
®  VIBMEPEHME (DABD.ccereieiiiiiiiiiiieieieie e e e e e e e e e e e e e e et e eeeeeeere et e aeaeseaeeeaaaaaaaaeaeeeeenes 124
®  KanNOPOBKA UBMEPEHMM. ....uuuunnieieieieeeeeeeaeeeeeeeeeeeeeeeaaatat e aeseseeeeeeeaaaaaasaeseeeenenees 125

7.1.1 WN3mepeHue napameTpoB OTpaKeHUs

M3amepeHune koadpduumeHToB oTpaxeHms (S11, S22) — xopolumnin cnocob NoHATb, npa-
BUIMNbHO N paboTaeT cuctema nepegayun. Ecnm otpaxaerca HeobblyHasa BeNUUMHa
MOLLHOCTW CUrHarna, MOXHO NpeanonoXnTb, YTO B CUCTEME YTO-TO HE TakK.

OnopHbIN curHan nepeaaeTcs No cUcTeMe nepenaydn, 1 3ToT CUrHan oTpaxaeTcs
06paTHO HEOHOPOAHOCTLIO B NUHWK Nepeaayn, 06bI4HO 1M3-3a PAcCornacoBaHms
MMMeOaHCoB. OTOT OTPaXKEHHbIN CUTHAN U3MEPSETCS Y CPABHUBAETCS C 9TalNOHHbIM
CUTHanom ans onpeaeneHns notepb MOLHOCTH.

VIsmepeHre napameTpoB OTpaXKeHUs1 MOXET ObITb BbIMOMHEHO B crieayowmux opma-

Tax:

® Awmnnutyga (notepu Ha oTpaxeHue B Ab)
[MoTepw Ha oTpaxeHne — 3TO NOTEepPW MOLHOCTU B AB, n3amepeHHble B yka3aHHOM
AvanasoHe 4acToT cucTembl nepegayu. lNotepu Ha oTpaxeHve B Ab — 370 cTaH-
OapTHbIM hopMaT N3MEPEHNS NMPU U3MEPEHUN NApPaMETPOB OTPAKEHWSI.

e KCB
KoadbdpuuymneHTt ctossuen BonHbl (KCB) — 3TO COOTHOLLEHNE MaKCUMArbHOro 1
MUHMMarbHOro HanpshXXeHUs NepeMeHHOro Toka B NMMHUN Nepeaayu, BbI3BaHHOMO
OTPaXeHUAMMU.

® . 7.1.6, "IamepeHue ¢asbl", Ha cTp. 124
® . 7.1.5, "Kpyroasa gnarpamma BonbnepTta-Cmuta", Ha cTp. 122

1. Haxwmute knasuwy [MEAS]

2. Bblbepute dyHKUMOHaNbHYO knasuwy "Return Loss".
Mo ymonyaHuio Ans uamepeHust napameTpoB OTpaxxeHus BbidopaH dopmat "RL".
Mpnbop R&S ZNH 3anyckaeT namepeHve napameTpoB OTpaXeHus BO BCEM Avana-
30HE YacToT ¢ POPMATOM U3MEPEHUS MO YMOHAHNIO.

3. Wnu BbiGepuTe "RL +Trans" gns kOMOUHUPOBAHHOIO U3MEPEHUS.
Mpnbop R&S ZNH oTobpasnT pedynbTaThl KOMOMHMPOBAHHOIO U3MEPEHNS BO
BCEM AuanasoHe 4acTorT.

4. YT06bl BEINOMHUTL M3MEPeHUe Ko durLMeHTa oTpaxeHns S22, Bbibepute nyHKT
MeHto "Port 2" doyHKUmMoHanbHon knasuwm "Driving Port".
Mpnbop R&S ZNH 3anycTtut namepeHune koaddurumneHTta oTpaxeHms S22.

5. Y706kl U3MeHNTL chopmaT nsmepenuns, Haxmute knasuwy [FORMAT].
Mpunbop R&S ZNH oTobpasnTt goctynHele hopmaThl U3MEPEHNUS ANS NU3MEPEHNS
notepb Ha oTpaxeHue "Return Loss".

6. Bbibepute yHkyMoHanbHyto knasuwy "db Mag", "SWR", "Phase" nnm "Smith".
Mpunbop R&S ZNH 3anyckaeT namepeHve napameTpoB OTpaXKeHMs1 BO BCEM Auana-
30HE YacToT C BblOpaHHbIM hopMaToOM U3MEPEHMS.
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MpoBeneHne namepeHuii kabenem n aHTEHH

Ha puvc. 7-3 nokasaH npumep M3amMepeHus mapameTpoB OTpaxkeHusa B chopmate ab u
KCB 6e3 kaknx-nnmbo cepbesHbIX HEUCNPABHOCTEN B kabene Unm aHTeHHE.

Cwm. Takke cdopmaTbl namepenus ons rn. 7.1.5, "Kpyroeas guarpammva Bonbneprta-
Cwmuta", Ha cTp. 122 u rn. 7.1.6, "ViamepeHune dasbl”, Ha cTp. 124.

Return Loss Cable: <none>

o N I N B R Y

%> Refurn Loss Cable: <none>

S N N N R N AT

|

Center 3 GHz

Center 3 GHz Span 100 MHz

Puc. 7-3: VisMeperne XapakTepucTuk OTPaXKeHNs

KomGuHMpoBaHHble nsMepeHusi

MoHO KOMBMHMPOBAaTL N3MEPEHME NapaMeTpoB OTpaeHus ¢ . 7.1.4, "IamepeHne
napameTpoB nepegayn”, Ha cTp. 120 1 cOBMeCTHO oToGpaXkaTb U3MepeHus ans
obneryeHnst oLeHKu.

1. Haxwmute knasuwy [MEAS].

2. Bblbepute hyHKLMOHanNbHy0 knasuwy "Return Loss" nnu "Transmission".
Mpnbop R&S ZNH 3anyckaeT nsamepeHne Bo BCEM AnanasoHe 4acTtoT ¢ hopmaTtom
N3MEepPEHUs MO YMOMYaHMIO.

3. Bbibepute nyHKT meHio "RL + Trans".
Mpnbop R&S ZNH oTobpasnT pesynbTaTbl KOMOMHMPOBAHHOIO U3MEPEHNS BO
BCEM AgmanasoHe 4YacTtoT. Cm. puc. 7-4.
MpumevaHne — BblgeneHHoe OKHO M3MepeHust KpuBon S21 HaxoanTcs B hoKyce
BBoAa. Mapkepbl, fobGaBneHHble, yaaneHHble N nepemMeLleHHble Cloaa, CBs3aHbl
C n3MepeHuem kpmsor S11.
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7111

MpoBeneHne namepeHuii kabenem n aHTEHH

L+ Trans Cable: <none>

ter 13.250015 GHz n 26.49997 GHz

Puce. 7-4: Skpan nsmepennsi RL + Trans

MO>XHO BBINOMHATL USMEPEHUSI MapaMeTPOB OTPaXKeHUs AN BCeil CUCTEMbI UMK Ans
OTAenbHbIX KOMMOHEHTOB cucTeMbl. Ecnu namepseTca asa unu 6onee coeaMHeHHbIX
KOMMOHEHTOB CUCTEMbI, Pe3ysbTaTbl M3MEPEHUsl OTpaXxeHUsl ByayT CyMMUPOBaHbI Mo
3TUM KOMroHeHTam. CrefoBaTenbHO, MOXHO BUAETb TONbKO COBOKYTHYH BENUUYNHY

OTpaKeHHO MOLLHOCTU B 3a[jaHHOM [Mana3oHe 4acToT.

Y106kl cAenaTb BbIBOAbLI O TOM, Kakoi KOMMOHEHT HEWCMPAaBEH, N ONPeaennTs MEeCTo
noBpexaeHus, Heob6xoaAnMO BbINONHUTL AanbHENLLWIA aHanm3 ¢ UCNonb30BaHWEM ApY-
rMX U3MepPEeHUn.

YnpasneHue carinomMm S-napameTpos

Mpnbop R&S ZNH noseonseT akcnopTMpoBaTh KPUBYIO M3MEPEHUI NapamMeTpoB OTpa-
XeHus B Buae gannos S1P n S2P B hopmaTte Touchstone 1.1.

[nsa skcnopTta ¢arnos HeO6Xo0AUMO BbINONMHUTL CreayroLine AencTBUS:

1. Haxwmute knasunwy [SAVE/RECALL].

2. Bbibepute dyHKLMOHaNbHy0 knaesuwwy "Export".
Mpnbop R&S ZNH oTkpoeT granorosoe okHo "Export".
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MpoBeneHne namepeHuii kabenem n aHTEHH

Format dB Mag - Phase

File Format sip

3. Onpegenute HeobxoanMble NapameTpbl 4N akcrnopTa darina S-napameTpoB:

® "Frequency Unit": eguHnLbl nsmepeHus YactoTel cnektpa ("Hz", "kHz", "MHZz",
"GHz")

® "Parameter Format": BbiGepute akcnopTupyemeli hopmaT napameTtpa ans
navepenus ("Real - Imaginary”, "dB Mag - Phase", "Lin Mag - Phase")

e "File Format": dhopmat dparina s1p vnm s2p

4. Bbibepute "Save", 4ToObl COXpaHUTb KOHUIypaLmio aKcnopTa.
Ha akpaHe npubopa R&S ZNH oTkpoeTcst AnanoroBoe okHO gucnetyepa dannos.

5. BblbepuTe 3anomuHatoLlee yCTpOoCTBO M narnky, B KOTOPo Heo6XxoarMo coxpa-
HUTb JaHHbIE.

6. BeguTe ums cparina B none BBoga AManoroBoro okHa "Save Dataset”.
Vmsa cparina no ymonyaHuto "Measurementxxx", rae "xxx" — HOBbIi HOMEP B BO3-
pacTaloLLEeM Nopsiake.
Pacwupenue darina ana S1P n S2P - * . s1p n * . s2p COOTBETCTBEHHO.

7. TMopTtBepauTe BBOA 3HAYEHUSI HAXKaTMEM MOBOPOTHOWM KHOMKM.
Mpnbop R&S ZNH coxpaHuT chain.

8. UYT06bI yoanute cann, cm.rn. 5.8.3, "YganeHve HabopoB faHHLIX", Ha cTp. 96.

7.1.2 WN3mepeHue paccTosiHUsi O MeCcTa NOBPEXAEeHUs

M3mepeHune paccTosiHusa o mecta nospexaenus (DTF) onpegensieT To4Hoe MecTono-
NOXEeHWe BO3MOXHbIX HEUCMPABHOCTEN B cUCTEME nepedayn. Ecnu nogkniountb koHew
kabens k pasbemMy npubopa R&S ZNH, naveperHmne DTF nokaxeT Bam TOYHOE pac-
CTOSIHME OO0 MecTa NoBpexaeHus (B MeTpax unm gyTtax), He3aBUCUMO OT TOrO, YEM
Bbl3BaHa HeucnpaBHOCTb. Kpome Toro, namepeHue nokasbiBaeT CTeNeHb HENCNPaBHO-
ctu B ab. Mo aTon nHdopmaLmm MoOXXHO ONpeaenuTb KOMMNOHEHT, B KOTOPOM MPOn30-
wen cbon, n cepbe3HOCTb 3Toro cbos.

YToObl onpeaennTb paccTosiHie 40 MecTa noBpexaeHus kadens, npnbop R&S ZNH
n3mepseT napameTpbl OTPaKEHUSA NCMbITYeMOoro kabens B YactoTHon obnactu. CHa-
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MpoBeneHne namepeHuii kabenem n aHTEHH

yana npnbop R&S ZNH onpeaensieT BeNNUMHy OTpaXXeHUs Ans onpeaeneHHon
4YacTOTbl MyTEM CpaBHEHWS (ha3bl OTPAKEHHOrO curHana v onopHoOro curHana, cosaa-
BaeMOoro NCTOYHMKOM curHana. 3atemM OH BbINonHsaeT obpaTHoe BbICTpoe npeobpas-
oBaHue dypbe (OBINP) anda nonyyeHHoro curHana. B covetaHun ¢ xapakrepuctukamm
mMozenu kabensa npmbopR&S ZNH moxeT onpenensitb pacctosiHMe, Ha KOTopoe pac-
NPOCTPAHSIOTCH OTPAXKEHUS.

Bnarogaps cBoel 4yBCTBUTENBHOCTM NyTEM NEPBOro N3MEPEHNst B YacTOTHOW obna-
ctn v nocrnegytowiero OBMN® namepeHne NO3BONAET TOYHO ONMpenenaTb MECTO NOBpe-
XaeHust kabens. Ytobbl COXpaHUTb 3Ty TOYHOCTb, NprubopomM R&S ZNH Takke yunThbI-
BaeTcs noboe 3aTyxaHue, BO3HMKAIOLLEE Ha pacCTOsHMM B kabene.

Ecnun nsmepsietcsa Tonbko kabenb, yoeanTeck, YTo ApYroi KoHeL, MOAKITIOYEH K
Harpyske.

M3meperne DTF moxeT ObITb BbINOMHEHO B Criegyrolwmx goopmarax:

® Awmnnutyga (notepu Ha oTpaxeHue B Ab)
e KCB

1. Haxwmwute knasuwy [MEAS].

2. Bblbepute dyHKLMOHanNbHyto knasuwy "DTF".
Mpnbop R&S ZNH BbINONHUT pacyeT pacCcTosiHus A0 MecTa NnoBpexaeHus kabens
¢ OpMaTomM U3MEPEHNS MO YMOMYAHWIO.

3. YT06bl N3MeHNTL chopMaT namepeHusi, HaxxmmTe knasuwy [FORMAT].

4. Bbibepute dyHKUMOHaNbHy0 knasuwy "dB Mag" unu "SWR".
Mpnbop R&S ZNH BbINOAHMT pacyeT paccTosHMA OO MeCTa NoBpexaeHus kabens
C BblbpaHHbIM (hopMaTOM U3MEPEHHUSI.

Ha puc. 7-5 nokasaH npumep namepenuns DTF B dhopmate namepeHns amnnantyabl 1
KCB. Nukn, otobpaxxaemMble Ha KPMBOW B MONTOXEHUSAX MapKepPOB, SABMNSOTCS BO3MOX-
HbIMW HEVCMPABHOCTAMU. B 3aBMCMMOCTI OT pacCTOSTHUSA MOXHO TaKXKe MonyynTb
npeacTaBneHne 0 HeMCNPaBHOM KOMMOHEHTE.

Mapkep 1, M1, Hanpumep, yka3biBaeT Ha AedekT kabens. Mapkep 2, M2 nokasbiBaeT
HeMcnpaBHOCTb Ha KOHUe kabensi, BepOsITHO, NI0X0e UM HEMMOTHOE COeaUHEHNE.

DTF Cable: 352001 2 DTF Cable: 352001
mz 1418 m 3m

e | [ [ ]

Center 2 GHz Span 2 GHz Stop 15 m Center 2 GHz Span 2 GHz

Puc. 7-5: Ismepenmne paccTosiHns 4O MECTa MOBPEXGEHHS]
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PaspeneHHbllh akpaH

Vicnonb3ysi pasgeneHHblii 3kpaH, MOXHO oTobpaxaTtb namepenuna DTF kak Bo BpeMeH-
HOW, TaK 1 B YacToTHon obnactn. OcHoBHoe uamepeHne DTF oTtobpaxaeTcs B Bepx-
HEeM OKHe 3KpaHa (BpeMeHHasa 0bnacTb), a UsSMepeHne napameTpoB OTpaKeHnst 0Too-
pakaeTcs B HMXKHEM OKHe 3KpaHa (4acTtoTHas obnactb). Ocb Y B 060X SKpaHHbIX
OKHax 3aBMCUT OT BblOpaHHOro popmaTta namepenus (amnnutyga unm KCB) B
nameperHun DTF.

OnemMeHTbl ynpaBreHnsi MapKepoMm v NpeaenbHON NIMHNEN HE3aBUCUMbI A1 KaXKO0ro
okHa. Mapkepbl nnv npegernbHbIe NMHUK, OTODBpaxaemble B OKHE pe3ynbTaToB n3mMe-
peHus, NpeacTaBnsoT COO0N N3MepPEHUs!, BbINOMHSAEMbIE B BbiIOpaHHOM OkHe. CM.
puc. 7-6.

1. Haxwmute knasuwy [MEAS].

2. Bbibepute dyHkumoHanbHyto knaeuwy "DTF Config".
Mpnbop R&S ZNH oTkpoeT nogmeHto kKoHdpurypaumm namepenns DTF.

3. Bblbepute yHKLMOHanNbHy0 knaeuiy "Split Screen"”.
Mpun6op R&S ZNH oTobpasnTt namepenne DTF B BepxHeEM OKHe 3KpaHa, a uamepe-
HMEe NapaMeTPOB OTPAXKEHUSI — B HUXKHEM OKHE 3KpaHa.

4. HaxXmuTe Ha OKHO HY>KHOW KpMBOW, YTOOLI ero BeiOpaTh.
BbiBpaHHOE OKHO BbiAenseTcs No NepumeTpy CUHen paMkon. Takke MOXHO
BbIOpaTh KPUBYIO AN MAEHTUMKaLMM OKHa.

5. Haxmute knasuwy [TRACE].

6. Bbibepute dyHKLUMOHanbHYO knasuLly "Select Trace" ona nepeknioyeHns Mexay
OKHamW.
BbIbpaHHOE OKHO BbiAENAETCH N0 NEPUMETPY CUHEN PaMKOWN.
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DTF Cable: 352001
Upper Limit Threshold -09dB Trace 1
Lower Limit Threshold -70 dB Trace 1

-29 dB

_0
I.'l'I.IJILlﬂKEJL.n\J‘uLl
-15.0

Start Om

Puc. 7-6: PasgesieHHbIV skpaH 4715 uamepenns DTF
7.1.3 OpgHonopToBOE U3MepeHue noTepb B kabene

@ dopmat nsmepenus (Short + Open) / 2

Mpw BbIGoOpe "(Short + Open) / 2" TpebyoTca 4ONONHUTENbHbIE 3Tanbl KAaNMOPOBKHX,
4YTOObI MU3MEPUTL UCMLITYEMBbIN Kabenb ¢ KOPpOoTKo3aMKHYTbIM (K3) 1 pasoMkHyTbIM (XX)
KOHLIOM nepes BbINOofHEHNEM U3MEPEHUS NOTEPL B kabene.

(Short + Open) / 2

Please connect a "SHORT" to the end of the cable under test.

ViamepeHne notepb B kaberne oueHMBaEeT 3aTyxaHue MOLLHOCTY kabensi B yka3aHHOM
AnanasoHe 4acToT B Ab. KonnyecTBo NornoweHHom MOLLIHOCTM 3aBUCUT OT YacTOTbl U
ONUHBI Kabens.

OpHonopToBOE M3MepPEHUE NoTepb B kKabere MoXKeT BbITb BbINOHEHO B CreyoLmX
dopmaTax:

e  (OObIYHbIN
e (K3+XX)/2

1. Haxwmute knasuwy [MEAS].

2. Bbibepute dyHKLumoHanbHyto knasuwy "Cable Loss".
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Mpnbop R&S ZNH oTKkpoeT nogmMeHto Ans Bbldopa hopmaTa N3MepeHms.

3. Bbibepute nyHkT meHto "Normal" unu "(Short + Open) / 2".
Mpnbop R&S ZNH oueHnBaeT notepu B kKabene Bo BCEM €ro guanasoHe 4acToT
(nonoce o63opa) B Ab.

UncneHHblid pesynbTaT — 3TO cpeaHue noTepu B kaberne B ykazaHHON nosoce o63opa.
Ha pucyHke puc. 7-7 nokasaHbl TUNUYHbIE pe3ynbTaTbl U3MepPeHUsl NoTepb B kabene
CO CTabMIIbHO YMEHbLLALLMMUCA NOTEPSIMU B BbIGPAHHOM AManasoHe 4acToT U
HECKOMNbKUMM MakcUMyMamm 1 MUHUMYMaMW.

Mo ymonyaHuto, npubop R&S ZNH oueHuBaeT noTepu B kabene BO BceM Anana3oHe
YacToT (NoNHbIM AnanasoH YactoT npubopa R&S ZNH). Mpn ymeHbLLeHWN Nonochl
o63opa obs3aTenbHO onpeaennTe Nonocy, NOAXOASLLYIO ANst U3MePeHNs, 0COBeHHO
A0S BbICOKUX LEHTPparbHbIX YacToT, U yYMTbIBaWTE ANIMHY Kabens n ANMHY BOSHbI
BbIOpaHHOW LieHTparnbHOM YacToTbl. [1nsa TUMMYHOM KPpUBOW NOTepb B kabene cnegyet
BbIOpaTb AoCcTaTo4HO GoMbLUyO noriocy 063opa, YToObl OLLEHUTL MO KparHen Mepe
OOVH MUK M OOUH MUHUMYM. B NpoTUBHOM criyyae pe3ynbTaT MOXET ObiTb HEBEPHbIM.

Ecnu notepm B kabene nocTosiHHbI Ha 60JbLIOM yYacTke (Hanpumep, B criyyae HU3KMX
LleHTpanbHbIX YacToT), MOXHO BblOpaTh NtoGyto nomnocy ob3opa.

OgpHako, ecnu notepu B kabene 6onble 20 ab, ny4we ncnonb3oBaTb M3MEPEHNe
(Transmission), TOTOMY 4YTO U3MepEHNe NOTEPb B Kabene MOXeT faTb HEBEPHbIE
pe3ynbTaThbl.

Cable Loss: Cable: <none>
Cable Loss -5.14 dB

Start 200 MHz

Puc. 7-7: O[HOMOPTOBOE U3MEPEHUE TOTEPL B Kabere

N3mepeHne napameTpoB nepeaayu

Mo>HO ncnonb3oBaTb U3MepeHne napameTpoB nepegaun (S21, S12), ytobul npose-
pUTb BO3MOXHOCTb MPOXOXAEHWS pagrMocurHana no nHumn 6e3 notepb. OTOT TUM
N3MepeHnsi napaMeTpoB NPSMON Nepeaayn NoMoraeT HaxoauTb HEMCNPABHOCTY,
oTobOpaxkas BeNMYUHY OTpaxKeHuli B Ab B ykasaHHOM Auana3oHe 4acToT.

[ns ynpoLeHnst oLeHKN Takke MOXHO 0TOOpasnTb KOMOMHaLUIO U3MEpPEHUS NapameT-
poB nepefayun ¢ U3AMepeHMeM napamMmeTpoB oTpaxeHus, cMm. "KomOrHpoBaHHbIE 13Me-
peHusa" Ha cTp. 114.

OO6bIYHO U3MEPEHUsI NapaMeTPOB Nepeaayn UCMonb3yTcs Ans PUNbTPOB, YTOGLI
NpoBeEpPUTL, paboTaeT N OH B COOTBETCTBUMN C TEXHUYECKUMUN AaHHBIMW, UK NPOBe-
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pUTb N30MALMIO OBYX @aHTEHH (Hanpumep, ABYX NPUEMHbIX aHTEHH NN MPUEMHON 1
nepegaroLLert aHTeHH).

VismepeHre napameTpoB nepefayn MoOXeT ObITb BbINMOMHEHO B criedyoLwmx dopma-
Tax:

® Awmnnutyga (notepu Ha oTpaxkeHue B Ab)

® .7.1.6, "MiamepeHue gasbl", Ha cTp. 124

JononHutensHyo nHopmaumo 06 N3MepUTENbHON YCTAaHOBKE M HACTPOMKax CM. B
rn. 4.5, "amepeHne xapaktepucTuk nepegadn”, Ha ctp. 64.

1. Haxwmute knasmwy [MEAS].

2. Bbibepute yHKLUMOHaNbHYO KnaBuLly "Transmission".
Mpnbop R&S ZNH 3anyckaeT nsamepeHve napameTpoB npaMon nepegayn, S21 so
BCEM [Mana3oHe 4acToT ¢ (oOpMaTOM U3MEPEHUS MO YMOMYAHUIO.

3. Y1006kl BBINOMHUTE U3MEpPEHNe koaddurumneHTa otTpaxeHmsa S12, BeibepuTe NyHKT
meHto "Port 2" dyHKumMoHanbHou knasuwm "Driving Port".
Mpubop R&S ZNH 3anyctut namepenne koapduumneHTa nepegayumn S12.

4. YT1o6bl M3MEHUTL hopMaT n3mMepeHus, Haxxmute knaesuwwy [FORMAT].

5. BblGepute cyHkLMoHanbHyto knasuwy "dB Mag" nnmn "Phase".
BbiOpaHHbIN hopmaT M3amMepeHns NCMONb3YeTCs ANa 0TOOpaxeHnsl pe3ynbTaToB
n3mMepeHns napameTpoB nepeaadn.

6. Ecnu BbibpaH dpopmaT "Phase ", Haxmnte dyHKLMoHanbHyto knasuwwy "Wrap" nnm
"UnWrap".
"Wrap" aBnsetcsa doopmaTtoM namepeHuns gasbl N0 YMOMYaHMIO.

Hwxe nokasaHbl pesynbTaTbl UBMEPEHUS NapaMeTPoB NPSMON nepefayn ans
hUNbTPa HUKHKUX YacToT. PedynbTaThl NOKasblBalOT XapakTepucTuky paboThbl
dunbTpa.
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110.7 MHz

Start 10 MHz Stop 200 MHz

Puc. 7-8: VIsMepeHne XapaktepucTtuk repesayu

7.1.5 Kpyrosasa anarpamma Bonbnepta-Cmura

Ovarpamma BonbnepTta-Cmuta npegcraBnsieT coboi Kpyroyto guarpammy, kotopasi B
nepByto ouYepedb NokasbiBaeT XapakTepuUcTUK UMNnedaHca Unmu oTpaxeHus MY,

1. Haxwmute knasmwy [MEAS].

2. Bblbepute dyHKLMOHaNbHYy0 knasuwy "Retrurn Loss".
Mpnbop R&S ZNH 3anyckaeT namepeHve napameTpoB OTpaXeHus BO BCEM Avana-
30HE YacToT ¢ POPMATOM U3MEPEHUS MO YMOHAHNIO.

3. Haxmute knasuwy [FORMAT].

4. BblbepuTe NyHKT MeHto "Smith".
Mpnbop R&S ZNH oTobpasnTt napameTpbl oTpaxkeHusa LY Ha gnarpamme Bon-
brnepTta-Cmuta.
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Return Loss Cable: <none>
M1 281 MHz 4 28-j1196 Q M2 398 MHz 274-135Q
M3 713 MHz 217-66 .95 Q M4 1.379 GHz 2911546 Q
M5 1775 GHz 351+405Q M6 1.1 GHz 270-31.76 Q

$11 (cal) Smith

t 200 MHz ) 2 GHz

Mcnonb3oBaHne mapkepoB

B fonornHeHue K 06blYHbIM (OYHKLUSAM MapKepa, HUKe NpedcTaBleHo HECKOMNbKO pac-
LUMPEHHBIX (hopMaToB BbiBOAA Mapkepa.

Tabn. 7-1: PaciumperHbiii goopmar BeiBoga Mapkepa

dopmar BbIBOAA Mapkepa Onucanue
"Normal" [MokasblBaeT 3HavYeHve mapkepa B TekyLlueM dopmaTe KpUBOWn.
"dB Magnitude + Phase" [MokasbiBaeT amnnutyay (B 4b) n casy B TekyLLem NONOXeHUM mapkepa.

"Lin Magnitude + Phase (Rho)" | lNokasbiBaeT npeobpasosaHHyto amnnutyay (B %) n dasy (B rho) B Teky-
LLeM MOMOoXeHNn Mapkepa.

"Real + Imag (Rho)" [MokasbiBaeT AEUCTBUTENBHYIO U MHUMYIO COCTaBMsOLWNE B TEKYLLEM
NMONOXeHUN Mapkepa.

"R+ jX" [MokasbiBaeT AENCTBUTENBHYIO M MHUMYIO COCTaBnsaloLWmne nmnegaHca B
TeKyLLiem nonoxenun mapkepa. MHnmas coctaensiowas npeobpasyertcs
B MHAYKTUBHOCTb UMM €MKOCTb. YUMTLIBAIOTCSA YacToTa M 3HaK Mapkepa.

"G +jB" [MokasbiBaeT AENCTBUTENBHYO U MHUMYIO COCTaBnsioWwme agMuTTaHca B
TekyLLlem nonoxeHun mapkepa. MHnmas coctaensioLlas npeobpasyercs
B MHAYKTUBHOCTb UMM €MKOCTb. YUYMTBIBAOTCA YacToTa M 3HaK Mapkepa.

"SWR" MokasbiBaeT KOIDULMNEHT CTOAYEN BOMHbI B TEKYLLEM MOSNIOXKEHNN Map-
Kepa.

"Delay" [MokasbiBaeT rpynnoBoe Bpems 3agepKkv B TEKYLLEM MOMOXEHUN Map-
Kepa.

» Haxmute knasmwy [MARKER].
Mpnbop R&S ZNH akTnBM3npyeT MapKep 1 OTKpbIBAET MEH0 OYHKUMOHAMNbHbIX
Knaeuw mapkepa. Kak n B cnyyae ¢ o6bl4HbIMK rpachmvkamm, MOXHO nepemeLLaTtb
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MapKep C MOMOLLbIO MOBOPOTHOM PYYK/ UM BBOAWUTb ONpeaeneHHoe NonoxeHne
Mapkepa.

Mo ymonyaHuio NonoxeHne Mapkepa onpeaenseTca 4acToTon Mapkepa 1 Kom-
nnekcHeiM conpoTtmerneHnem B Q. KomnnekcHoe conpoTMBreHne B 3TOM Criyyae
paccuuTbiBaeTcs no hopmyne: (AercTBuTeNbHas coctasnsoLas) + j (MHumas
cocTaBnsoLLas).

1. Bbibepute dyHKUMOHaNbHyt0 knasuwy "Marker Mode".
Mpnbop R&S ZNH oTobpakaeT NOAMEHIO pexxMMa Mapkepa.

2. Bbibepute Tpebyembiii hopmaT Mapkepa.
Mpnbop R&S ZNH cooTBETCTBEHHO HACTpamMBaeT MHOPMALIMIO O MapKepe.
Cm. "Micnonb3oBaHue mapkepos" Ha cTp. 123.

BbiGop onopHoro umnegaHca

CTtaHOapTHbIV ONOpPHbIA MMNedaHC (ToYKa COrnacoBaHus B LEHTPE Anarpammbl
CwmuTa) coctaBnsieT 50 OM. Tem He MeHee, MMeeTCH BO3MOXHOCTb BbINOIHEHUS U3Me-
peHuii NapaMeTPoB OTPaXKEHUS B Lensax ¢ ApYrMM UMnegaHCoM.

1. Haxmute knasmwy [MARKER].

2. Bbibepute dyHKLMOHanNbHyt0 knaeuwy "Marker Mode".
Mpnbop R&S ZNH oTobpasnT nogMeHIo pexuma mapkepa.

3. BbiGepute nyHKT MeHto "Ref Impedance”.
Ha akpaHe npubopa R&S ZNH oTkpoeTcsi none ans BBoAa ONOPHOro nMneaaHca.

4. Bsepaute TpebyeMblii ONOPHbLIA UMNedaHC.

N3amepeHune asbl

M3amepeHune thasbl nokasbiBaeT hasoBble xapaktepuctuku NY B rpagycax. Aunarpamma
npeacTaBnsieT cobol AeKkapToOBY AnarpaMmmy C NIMHEHON BEPTUKANbHOM ocbio. opu-
30HTanbHas ocb NpeacTaBnseT cobor namepsiemMbli AManasoH 4YacToT.

Mo ymonuanuio npudop R&S ZNH otobpaxaeT Tonbko asy ot -200° to +200°. B
aTom crniyvae npubop R&S ZNH koppekTHO oTobpaxaeT pesynbTaTbl U3MepPEeHNi
TONbKO B TOM CIydae, ecnu pasHocTb ha3 mexay ABYMS COCEAHMMMU KOHTPOMbHbBIMM
TOYKamu coctaBngeTt meHee 180°.

MoxHO pasBepHyTb hasy, YToObl paclUMPUTb AMAaNasoH ee 3HaYEeHWA.

1. Haxwmute knasmwy [MEAS].

2. Bbibepute cdyHKLMOHaNbHy0 knasuwy "Retrurn Loss".
Mpnbop R&S ZNH 3anyckaeT namepeHve napameTpoB OTpaXeHMs BO BCEM Avana-
30He YacToT ¢ POPMATOM U3MEPEHUS MO YMOHAHNIO.

3. Haxmute knasuwy [FORMAT].

4. BblbepuTe yHKUMOHaNbHY0 knasmwy "Phase".
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Mpnbop R&S ZNH npoeeaeT namepeHune dasbl LY.

5. Bbibepute dyHkumoHanbHyto knasuwy "Wrap" nnu "Unwrap".

6. [Onsa otobpaxeHns gononHuTensHoOW MHopmaunm Beibepute nubo "Electrical
Length", nu6o "Delay Time".

e "Electrical Length" — ycTaHOBUTE Unn cCHUMKUTE ONAXoK ANst 0TOOpakeHUs
anekTpuyeckon anuHel Y.

e "Delay Time" — ycTaHOBUTE UNN CHUMUTE (PrAXoK As 0oToOpakeHus Bpe-
MeHW 3agepXku B kaberne.

Return Loss Cable: <none>
Electrical Length 1.513 m

Center 1501 GHz Span 2.998 GHz

7.1.7 Kanunbposka namepeHui

Mo ymonyanuto, npubop R&S ZNH mncnonb3yeT 3aBoackyto kannbpoBky. 3aBoackas
KanmbpoBka npeacTasnseT coboi NONHy ABYXMOPTOBYIO KannmbpoBKy BO BCEM Auana-
30He YacToT (T.e. nonoce o63opa) npubopa R&S ZNH. Korga 3aBoackasi kannbposka
aKTMBHA, COCTOSIHME KanMbpoBKM He OTOOpaXkaeTcsa Ha MeTKe KpMBOK. OTa 3aBofckas
KanmbpoBka MOXeT bbITb NepesanucaHa Nonb30BaTENbCKON KanmbpoBKOW, CM.

rn. 8.1.3, "BeinonHeHne kannbpoekun", Ha cTp. 160. Bo MHOrMx cnyvasix 3aBoAckasi
KanmbpoBKa yXe faeT TOYHble pe3ynbTaThl.

[ns nony4eHuns nyywmx n Hanbornee TOYHbIX pe3ynbTaToB HE0H6Xo4UMO NPOBOANTL
kannbposky namepeHus. B npubope R&S ZNH npenycMoTpeHoO HECKONbKO METOA0B
kanmbpoBkn. Bam noHagobutcst ogHa 13 [OCTYNHbIX KanmbpoBo4dHbIX Mep R&S FSH-
Z28 | Z29 (kopg 3akasza: 1300.7810.03 / 1300.7610.03) nnn R&S ZV-Z2121 (kopn 3akasa:
1164.0496.02/.03)). NonHbIA cnMcok NogaepXnBaembix kKannmbpoBOYHbIX HABOPOB CM.
B rn. 7.1.7.3, "KannbpoBoyHbin Habop", Ha cTp. 128.
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Takke MOXHO co3gaBaTb MHAUBMAYaANbHbIE KANMOPOBOYHbIE HAOOPbI C MOMOLLILIO MPO-
rpammHoro naketa R&S InstrumentView 1 nepeHocutb nx B npubop R&S ZNH.

YT06bI YCnewHo oTkanMbpoBaTb M3MEPUTENBHYIO YCTAHOBKY, HEOOGXOAMMO MOAKHO-
YUTb KanMBPOBOYHYIO MepPY K OMOPHOM MNOCKOCTU, 0BLIYHO K BbIXOAY U3MEPUTENIBHOrO
BY-kabens.

KannbpoBka BbINOMHAETCS BO BCEM Auana3oHe YactoT npubopaR&S ZNH (nonHas
nonoca o63opa). Takas kanubpoBka BO BCel nosioce 063opa ycTpaHseT Heobxoau-
MOCTb B MOBTOPHOW KanMbpoBKe Mpu N3MeHeHUM napamMeTpa unu Boibope apyroro
kabens nnn NY. Ecnu BeinonHAeTCA nonb3oBaTenbckast kKanubposka, s KannbpoBku
MO>HO BbINOMHWUTbL HACTPOWKY AnanasoHa YyacTtoT. Ecnu Bbl usmMeHuTe napameTp
YacToTbl MOCNE YCMNELLIHON KannbpoBKN, COCTOAHME KannbpoBku n3MmeHuTcs Ha ("cal",
"norm" unu "cal int").

KannbpoBka Takke oCTaeTcsa AeNCTBUTENbHONM MOCNE BbIKMHYEHUS Uy nepexona
npubopa R&S ZNH B gpyron pabounii pexxmm, Tak Kak faHHble KannmbpoBKM COXpaHsi-
0TCS1 BO BHYTPEHHEN namaATn npubopa R&S ZNH. Ecnun namepeHne coxpaHsaeTcs B
Habope AaHHbIX, AaHHbIE KanMOPOBKN SIBNSILOTCA YacTbo 9TOro Habopa AaHHbIX. [Npu
BOCCTaHOBMNEeHMM Habopa AaHHbIX 1 MOBTOPHOM BbIMOMHEHUN TOFO Xe U3MEPEHUS He
TpebyeTca noBTOpHO kanubposaTtb Npubop R&S ZNH. Cwm. . 5.4, "Cbpoc npubopa
R&S ZNH B npegyctaHoBneHHble HacTpowku", Ha cTp. 85.

CocTosiHus kanMbpoBkK

Mpnbop R&S ZNH nmeeT HECKONBKO COCTOSAHWUIA KanMbpOoBKK, KOTOpble OTobpaXxatoTcA
B CTPOKE COCTOSIHUS. BO3MOXHbBIE COCTOSIHMS 3aBUCAT OT COCTOSIHUSA KanubOpoBKM (CM.
HUXKe).

® <kannbpoBo4YHasi MeETKa OTCYTCTBYyET>
Mpnbop R&S ZNH He oTobOpaxaeT coCTosiHMe KannbpoBKK, ECNN UCMONb3YEeTCs
3aBofckas kanmbposka. KannbpoBka no ymonyaHuio npeacTtaBnsieT cobor "non-
Hy0 ABYXMOPTOBYH" KAannOpPOBKY, BbIMOSIHAEMYHO Ha 3aBOA4E BO BPEMS NMPOU3BOA-
ctBa. OHa xpaHMTCA B NaMsTU 1 MOXET ObITb BOCCTaAHOBMIEHA MOCIe NpeaycTa-
HOBKW.

® (cal)
Vicnonb3yeTcsa nonb3oBaTtenbckas kanubpoBka. YTobbl nonacTb B 3TO COCTOSHUE,
BbIMNOMHSAETCS "nonHasi ogHonopToBas" unu "nonHasa AByxnoptoBasi” Kanmbposka,
Hanpumep, "Refl OSM", "TOSM" nnn "UOSM".

® (calint)
[aHHble KanMBbpOBKN NCMOMNb3YOT UHTEPMNONMMPOBAHHYIO NMOMb30BaTENBCKYHO Kanu-
OpoBKy Nocne BbINOIHEHWUS "NOMHON OAHONOPTOBON" UK "MONHOW ABYXNOPTOBOW"
KanmbpoBkn. NIHTepnonauusi Mcnosnb3yeTcs Npyu U3MEHEHUN OOHOIO U3 YaCTOTHbIX
napameTpoB (HayanbHasi, KOHeYHasa nnu LieHTpansHas YacTtota). B atom cnyyae
pacnpefeneHne ToYek U3MepPEeHUs OTIMYaeTca OT pacnpeaeneHns BO BpeMs
KanmbpoBKn. OTO MOXET MPUBECTU K YBENNYEHNIO HEONPEOENEHHOCTH N3MEPEHUS.
® (norm)
Mpnbop R&S ZNH ucnonb3yeT HOPMUPOBKY. YTOBLI MONacTb B 3TO COCTOSHME,
BbIMNOMHAETCS Kanmbposka HopMmnpoBaHHoro Tuna, Hanpumep "Refl Norm Open",
"Refl Norm Short", "Refl Norm P1", "Refl Norm P2" unu "Normalization Both". Moga-
pobHocTu cm. B . 8.1.2, "MeToapl kanmbpoeku", Ha cTp. 158.
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® (uncal)
Kannbposka He 3arpyxeHa. B aTom coctosiHum npubop R&S ZNH HaxoguTcsa Bo
BpeMsi npoLiecca KannbpoBKu.

7.1.7.2 Metoabl KanMbpoBku

B pexnve TeCtnpoBaHnA kabenew N aHTEHH OOCTYynNHbI cnegywwine MmeToabl NoJfib30-
BaTENbCKON KaJ'II/I6pOBKl/I nonb3oBaTeriemM.

® [lonHasa gsyxnopToBagd ("TOSM" n "UOSM")
O6a BY-nopTa kanubpytoTcsa anst BCex BUOOB M3MepeHUin. B pedynbTtaTe, A4aHHbIN
MeTon KannbpoBkn TpebyeT NOAKMYEHNs KannbpoBoYHbIX Mep XX, K3 1 atanoH-
HOW Harpysku K 060MM N3MepUTenbHbIM NOpPTaMm, a Takke NOAKMYEHUSA CKBO3HOMO
coeguHeHuns (nepemblyvkn) kK BY-noptam. MNpu aToM onpegensieTcd BNusHue nsme-
PUTENBHONM YCTAHOBKM U n30nsaumMm mexay BY-noptamu, 4to yunteiBaeTcs npu
nocnegyLwem N3MepeHn UCNbITYEMOro YCTPOMCTBA.
XoTs 3T0T MeToA Hanbornee TpyaoeMOK, OH obecrneynBaeT HanborsbLUY TOYHOCTb
Ans BCeX U3MepeHnii Ha 060Mx 3MepuUTenbHbIX NopTax 6e3 NOBTOPHON Kanu-
BpoBKkK, 4TO AenaeT ero Hambonee rnbkum. [JonoNHUTENBHYIO NHAOPMALMIO O
"TOSM" n "UOSM" cm. B . 8.1.2, "MeToabl kanubposku", Ha cTp. 158.

® [lonHasa ogHonoptoBas ("Refl OSM")
BxogHoli BY-nopT kanubpyeTcst ons naMmepeHuii Ha aTom nopte. Bo Bpems kanu-
OpOBKM MO oYepean NOLKNHYATCHA KanMbpoBoUHbIE Mepbl XX (Pa3oMKHYTOM
uenu), K3 (KopoTKO3aMKHYTOW LIEMW) 1 Harpy3Kku.
HononHutensHyto nHdopmaumto o "Refl OSM" cm. B rn. 8.1.2, "MeTtogps! kanu-
GpoBkn", Ha cTp. 158.

e Hopwmuposka ogHoro nopTa ("Refl Norm Open" n "Refl Norm Short")
BxogHor BY-nopT kanubpyeTtcs Ans nsmepeHuii Ha atom nopte. [na metoaa
kanmbposkn "Refl Norm Open" kanmbpoBo4yHble Mepbl He TpebytoTcs, T.K. npubop
R&S ZNH kannbpyeTcs TonbKo Anst pasoMkHyTon uenu. B ri. 8.1.2, "MeTtoabl
kannbposkn", Ha cTp. 158 MoXHO HanTh 6onee NoapPoBHYH MHpOPMALIMKO O METO-
pax "Refl Norm Open" n "Refl Norm Short".

® HopwmuposaHHas nepegaya ("Trans Norm P1", "Trans Norm P2" n "Trans Norm
Both")
O6a BY-nopTa kanubpyoTcs aAnsa nsMepeHuin napameTpoB nepegayu. [ns atoro
mMeToda KanMbpoBKku TpebyeTcs TONbKO CKBO3HOE coeanHeHue. [pu nocneayto-
LLIEM M3MEPEHUN N30NALUS MEXOY U3MEPUTENBHBIMU NOPTaMU HE NPUHMMAETCH BO
BHUMaHWe, BO3MOXHbl€ NMepeKpecTHble NOMEXN MEXAY N3MePUTENbHbIMU NOpTamu
B UCTMbITaTENbHON YCTAaHOBKE HE YCTPaHSAOTCS.
B rn. 8.1.2, "MeTogbl kanubpoBkn", Ha cTp. 158 MoXHO HariT Bonee nogpobHyHo
nHopmaumo o metogax "Trans Norm P1", "Trans Norm P2" n "Trans Norm Both".

Monb3oBarernbckas KaﬂVIGpOBKa

[Mocne BbiNoNHEHWs1 Nonb3oBaTenbckol kannbposku Nnpubop R&S ZNH nossonset
ncnonb3oBaTb BO BPEMS M3MeEPEHWst faHHble NoNnb3oBaTensckon kannbposku ("cal”
unu "norm") unmn 3aBOACKON KannubpoBKK.

1. Haxwmute knasuwy [CAL].
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2. Bbibepute dyHkLumoHanbHyto knaeuwwy "User Calibration”.
B 3aBMCMMOCTI OT TEKYLLEro COCTOSIHUA KanmbpoBkm npubop R&S ZNH nepeknto-
YaeTcs Mexay Nofib30BaTeNbCKON KanMbpOBKON 1 3aBOACKOW KannbpOBKOW.
Mpumedanne — CocTtosiHve KanmbpoBky oTobpaxaeTcs Kak YacTb METKN KPUBOW B
NpaBOM BEPXHEM Yrily OKHa KPUBOW.

KannbpoBou4Hbiii Habop

Mopgenb kanubpoBo4yHoro Habopa cogepxut napameTpsbl "Open”, "Short" 1 "Load",
KOTOpble HEOOXOAUMO YUYUTbIBATL MPU BbINONHEHUN KanMOPOBKM C MOMOLLbIO COOTBET-
cTByloLero kannbposoyHoro Habopa. Mpnbop R&S ZNH nogaepxusaeT cnegytoLlne
MOZENU KannbpoBku:

e R&S FSH-728

e R&S FSH-Z29

e R&S ZCAN

® R&S ZV-Z121 Bunka / po3seTka

® R&S ZV-Z132 Bunka / po3eTka

® R&S ZV-Z135 Bunka / poseTka

e R&S ZV-Z170 Bunka / po3eTka

Takke MOXHO co3gaBaTb NoMb30BaTENLCKNE KanMOpoOBOYHbIE HAOOPbLI C MOMOLLbIO
nporpammHoro naketa R&S InstrumentView n ncnons3soBatb ux Ha npubope

R&S ZNH. [JononHuTtensHble cBegeHus cm. B pykoBoacTse K MO R&S InstrumentView.
Cwm. Takke rn. 4.2.8, "Hactporika mogenu kannbpoBoyHoro Habopa", Ha cTp. 51.

MpoBeaeHue NONHOW ABYXMOPTOBOM KannubpoBku

OTMeHUTb kanMbpoBky

MoxxHO npepBaTh KannbpoBKy B NOOON MOMEHT, HaXkaB PYHKLMOHANbHYH KNaBuLly
n n
Cancel".

MonHas ogHonopToBas KaﬂVIGpOBKa

MonHas ogHonopToBas KanubpoBka aHanornyHa rnosnHoN ABYXMNOPTOBOW KanMbpoBke,
3a UCKMYEHMEM TOro, YTO KanmbpoBka ckBo3Horo coeamHeHns "THROUGH" He npo-
BOAMTCA.

Kanubposka B pexume CAT npoBoauTcs Takke, kak n B pexxume VNA.

MogpobHee 0 BbIMOMHEHMM NOMHOWM ABYXMOPTOBOW kKannbposkn cMm. . 8.1.3, "Beinon-
HeHune kanubposku", Ha cTp. 160.
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7.2 KoHdurypupoBaHue ncnbiTaHnin kabenen n aHTeHH

7.21

7211

[na nony4yeHns OCTOBEPHbIX pe3ynbTaToB U3AMEPEHUS BaM HEODX0AMMO yKasaTb
XapakTepPUCTUKN UCMBITYEMOro kabens, Takme kak Mogene kabensa nnm pabounin gna-
Ma3oH YacToT.

Bbi6op pexxuma kabens

YT106bI ONpeaennTb CKOPOCTb pacrnpoCTpaHeHUs U, cnegoBaTenbHO, TOYHOe paccTos-
Hue Ao Nobbix NOBpeXAeHU, HEO6X0OUMO yKa3aTb MOAENb UCTIbITyeMOro kabens.

Mpnbop R&S ZNH yxe cogepxunt Habop npeayCcTaHOBIEHHbIX Moaenen kabenen,
KOTOpbl€ MOXHO MCMNOMb30BaTh, HNYEro He MeHsis. Ecnn Heobxogumo npoTtecTMpoBaTh
kabenb, KOTOPOro HET B CMUCKE, MOXXHO 3a4aTb Mogenu kabensi Bpy4Hyro — nubo
HenocpeacTBeHHO B Npnbope R&S ZNH, nnbo ¢ nomollbto pegaktopa «Cable Model
Editor» nporpammHoro naketa R&S InstrumentView, koTopbli nocTaBnaeTcs ¢
npubopom R&S ZNH.

HononHuTtenbHble cBefeHus o pegaktope "Cable Model Editor" cm. B pykoBoacTse no
akcnnyataumm R&S InstrumentView.

BbiGop npeaycTaHoBNeHHo Moaenu kabens

1. Haxwmute knasmwy [MEAS].

2. Bbibepute yHkuMoHanbHyto knaeuwy "DTF Config".
Mpnbop R&S ZNH oTkpoeT noameHo koHdurypauum namepenns DTF.

3. BbibGepuTte cyHkymoHanbHyto knasuwwy "Cable Config".
Mpnbop R&S ZNH oTkpoeT nogmMeHto Anis Bbldopa Moaenu kabens.

4. Bblbepute nyHKT MeHto "Cable Model".
Mpnbop R&S ZNH oTkpoeT gucnetyep carinos ansa Beibopa mogenu kabens.
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%> Return Loss Cable: 5528-HLFR @ s
Free: 12.03 MB Name “ Date/Time

“® \Public

& \UsB

¥ \Public\Cable Models\..
™ 310801 cblmod 1 171215 20:03
™ 311201.cbimod 1 1712115 20:03
™ 311501.cbimod 1 171215 20:.03
D 311601 cblmod 1 171215 20:.03
D 311901 cblmod 1712015 20:03
D 352001 cblmaod 1 1712115 20:.03

[ 5088-HLFR cbimod k 17112115 20:03

M FraAn o em oL E ATIanAr AnLAn

Refresh Exit

5. BblbepuTe mogenb UCMNbITYyeMOro kabens.
Mpnbop R&S ZNH 3arpy3uT BelOpaHHyto mogenb kabens. O6patuTte BHMMaHME,
YTO BblOpaHHast Moaenb kabensa Takke oTobpakaeTcsa B CTPOKE 3arosioBka.

7.2.1.2 Owunuctka moaenu kabens

1. Haxwmute knasuwy [MEAS].

2. Bbibepute dyHkymoHanbHyto knasuwy "DTF Config".
Mpunbop R&S ZNH oTkpoeT nogmeHto KoHdurypaumm namepennst DTF.

3. Bbibepute dyHkumoHanbHyto knasuwwy "Cable Config".
Mpnbop R&S ZNH oTkpoeT nogmeHto Anis Bbidopa Moaenu kabens.

4. BbibepuTe dyHKUMOHanNbHyo knaeuwy "Clear Model".
Mpnbop R&S ZNH uckniount mogens kabensa ns namepeHus.

7.2.1.3 CospgaHne mogenu kabens

CD BpemeHHasi mogenb kabens
Mpy n3mMeHeHnn kaknx-nnbo napameTpoB kabens unm 3arpy3ku Apyrovi Moaenm
kabens, JaHHble BPeMEHHOIN Moaen kabens TepaTcs, U HeobxoaMmo 3a4aTh UX
CHOBa, ecnu Hy)KHO 6y,qu BbIMOJTHATb ,qaane|7|L|JV|e V|3MepeH|/|F|.

Mpnbop R&S ZNH npepnaraet asa cnocoba 3agaHus Nonb3oBaTeNbCKUX MOAENen
kabenen.

MepBbIi cnocob — 3agaTtb Moaenb kabensa ¢ nomollbto pegaktopa "Cable Model
Editor", koTopbIli ABNAETCS YacTbio nakeTa nporpaMmMHOro obecneyeHnss R&S
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InstrumentView. MO R&S InstrumentView noctaBnsieTcsi BMmecte ¢ npubopom
R&S ZNH. C nomoLLpbto 3TOro nporpaMMHOro obecneyeHns MoXXHO 3agaTb Moaesb
kabens Ha KOMMblOTepe, a 3aTeM nepeaaTb ee B Npudop.

[ononHuTtenbHble cBeAeHUsa cM. B pasgene 1. 5.8, "YnpasneHne Habopamu gaHHbIX",
Ha cTp. 89.

Ecnu HeT gocTyna k koMnbloTepy, HO TpebyeTca Modenb kabens, kotopas He
JoctynHa Ha npubope R&S ZNH, MOXXHO BpeMEHHO 3afaTb XapaKTepPUCTUKN kabens
Ha camom npubope R&S ZNH. 31n xapaktepuctmkm kabenss HEBO3MOXHO COXPaHUTL B
BYAe Habopa AaHHbIX, OHW yTpauMBalOTCA NPU M3MEHEHUN NN 3arpy3ke Apyrou
Moaenun kabens.

1. Haxwmute knasuwy [MEAS].

2. Bblbepute dyHKkumoHanbHyto knasuwy "DTF Config".
Mpunbop R&S ZNH oTkpoeT nogmeHo KoHdurypaumm namepennst DTF.

3. Bbibepute dyHkLMoHanbHyto knaeuwy "Cable Config".
Mpnbop R&S ZNH oTkpoeT nogmeHto Ans Beldopa Mogenu kabens.

4. BbibepuTe nyHKT MeHto "User Settings".
Mpnbop R&S ZNH oTkpoeT nogmMeHIo Ans yCTaHOBKM NapameTpoB Moaenu kabens.

5. Bbibepute nyHKT meHto "Frequency".
Ha akpaHe npubopa R&S ZNH oTkpoeTcs none ans BBoAa 4acToThl.

6. BeegwuTe yacToTy McnbITyeMoro kabens.

7. [lMoBTopuTe atanbl 3-6, YTOOLI HACTPOUTL NAapaMeTpbl A30BON CKOPOCTU Kabens u
notepb B kabene.
Tenepb MOXHO BbINONHATE U3MEPEHUS, UCMOMb3YS BPEMEHHYIO MOoAenNb kabens.
Cwm. "BpemeHHas mogens kabena" Ha ctp. 130.

Mocne Toro, Kak XxapakTepucTukn kabens 3agaHbl, HEO6XOAMMO aKTUBMPOBATbL MCMOSb-
30BaHWe NoNb30BaTENbCKON Moaenu kabens.

1. Bblbepute dyHKkUMoHanbHyto knasuwy "Cable Config".
Mpnbop R&S ZNH oTkpoeT nogmeHto Anis Bbidopa Mogenu kabens.

2. YcTaHoBUTe hriaXXoK Ans BKAYEHUs NyHKTa meHto "User Model".
Mpnbop R&S ZNH 6yaeT ncnonb3oBaTtb NONb30BATENBLCKYO MogeNb Kabens.

Pab6ota co cnuckom DTF List

MapameTpsbl "DTF List" n "DTF Threshold" gocTynHbl TONbKO Npy U3MEpPeHUn paccTos-
HWs 0o mecTa nospexaeHus (DTF).

Cnuncok DTF List nokasbiBaeT pe3ynbTaTbl U3BMEPEHUS PAacCTOSHUA 40 MecTa nospe-
XOEeHWs B YiCnoBon hopme.
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1. Haxwmute knasuwy [MEAS].

2. Bbibepute dyHkumoHanbHyto knasuwy "DTF Config".
Mpnbop R&S ZNH oTkpoeT nogmeHto KoHdurypauum namepenns DTF.

3. Bblbepute dyHkumoHanbHyto knasuwwy "DTF List".
Mpnbop R&S ZNH oTkpoeT Tabnuuy, B KOTOPOWN NepeyYncreHbl NMKn, 0bHapYy>KeH-
Hble BO BPEMS U3MEPEHNSI.

DTF Cable: <ngne>

Threshold

« @ e Return Loss ©
-4278 dB
-4211 dB
-4173 dB
-1411 dB
-4183 dB
-4213 dB
-4210 dB

Threshold EEREIK[E]

Cable Config Split Screen

1 = Noka3skbiBaeT NUKOBbIE Pe3ynbTaTbl
2 = [NokasblBaeT pacCTOsiHNE OT NMIOCKOCTU U3MEPEHUS 4O NUKA.
3 = lNokasbIBaeT BENUYMHY MUKa.

YT106bI OrpaHNYnTL MHOPMaLUIO B CMINCKE, MOXHO ONPEAEnUTb HOBbIV MOPOroBbIN
ypoBeHb ans cnuncka DTF List, 4ToObl B CNMCOK BKMOYANUCh TOMNBbKO MUKK, NPEBbILLIAL-
LLMEe 3TOT MOPOroBbIfi YPOBEHb.

1. Haxwmute knasmwy [MEAS].

2. Bblbepute yHkumMoHanbHyto knaeuwy "DTF Config".
Mpnbop R&S ZNH oTkpoeT nogmeHto KoHdpurypaumm namepenns DTF.

3. Bbibepute dyHkymoHanbHyto knasuwy "DTF List Threshold".
Mpnbop R&S ZNH oTkpoeT nogMeHt0, B KOTOPOM MOXHO yKasaTb nopor B Ab.

4. Baepaute Tpebyembiii nopor.
Tenepb npnbop R&S ZNH nokasbiBaeT TONbKO NUKK, NPEBbILIAKOLLME BBEAEHHbIN
BaMu yPOBEHb.
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HacTtpoika ropusoHTanbHOMW ocu

Knasuwa [FREQ/DIST] ogepxut Bce Heobxoanmble YHKUUKN ANs onpeaeneHms napa-
METPOB YacTOThbl U PACCTOSIHWS NMPUV BbINOMHEHNN U3MepeHun kabend. CogepxaHune
MEHIO 3aBUCUT OT TEKYLLEro BbIGpaHHOro N3mMepeHus.

OtpnenbHble YacToTbl gns DTF

MyHkT meHto "Dedicated DTF Frequency" onpeaensieT, cBA3aHbl i HACTPONKM
yactoTtbl "(DTF Start Freq", "DTF Stop Freq", "DTF Center Freq", "DTF Span") B
namepeHun DTF ¢ HacTporikamu YactoThl ("Start", "Stop", "Center", "Span") opyrux
namepennii B pexxume CAT. Ecnn yctaHoBneHo 3HaveHue "Off", HacTporiku YacToThbl
(start, stop, span) cBsi3aHbl cO BCeEMU namepeHnsimn B pexxume CAT.

Cwm. "YcTaHoBka otaenbHbix YacTtot ang DTF" Ha cTp. 134.

YcraHoBKa AnanasoHa 4YacTtoT anga usmepeHuii DTF

Mo ymonuanuto npubop R&S ZNH aBTOMaTuyeckn BbIGUpaeT LieHTpanbHy 4YacToTy
1 I'Ty n pacctosiime 50 m. MNpnbop R&S ZNH onTMnanpyeT HacTpoVikn Anst Hanny-
Liero paspeLleHunsi, eCriv U3MeHUTb KOHEYHOE PacCTOSIHUE.

Ecnn HeoGXxoamMmo coxXpaHuTb TEKYLLME HACTPOMKN YacToTbl, Nydlle BCEro 3agatb pyuy-
HOWM pexxum Ans nonockl 063opa.

YctaHoBka nonocel 063opa 4actoT

Mpu HacTpoiike AManasoHa 4acToT fydlle BCero CHavana yctaHoBUTb nosocy 063opa,
a 3aTeM LIeHTpasibHyI 4acToTy.

Mpn namepenumn DTF nmeeTtca Tpu pasnuyHbIX pexxrma nosnockl o63opa:

e Manual (py4Hon)
HacTpowkn nonockl 0630pa onpeaensioTcs Bpy4yHyto. OgHako MakcMmMarnbHas
nonoca o63opa 3aBUCUT OT MaKCUMarbHON ONUHbI Kabens.

® Auto (aBTOMaTU4ECKNIA)
ABTOMaTMYECKM pacCcyUTbIBAETCH ONTUMarbHbIN AnanasoH AN Hauny4ywero pas-
peLueHns no AnvHe.

e Coupled (cBA3aHHbIN)
YacToTHble napameTpbl CBA3aHbl C uaMepeHvem Return Loss, npy 3ToM Makcu-
MarnbHOe paccTosHue Kabensa HaCTPOEHO OIS HaUNy4yLero paspeLleHus. AToT
pPexuM nofieseH npu nepeknioyeHnn mexay namepexHmsamm Return Loss n DTF.

1. Haxwmute knasuwy [FREQ/DIST].

2. Bblbepute dyHKUMOHanNbHyt0 knasmwy "DTF Span".
Mpnbop R&S ZNH oTKpoeT nogMeHto, B KOTOPOM MOXHO yKa3aTb nosiocy ob3opa.
Mo ymonyaHuto, npubop R&S ZNH aBTOMaTMyeCKM BBIYNCASET ONTUMATIBHYHO
nonocy o63opa ("Auto Span") gns Hauny4ywero paspeLleHns no gnvHe. Ecnu Tpe-
Byemas nonoca o63opa CNWLLKOM Benvka Ans TeKyLLen LeHTpanbHOM YacToThl,
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npubop R&S ZNH ycTtaHaBnmBaeT LeHTparnbHy YacToTy Ha MUHMManbHO BO3-
MOXXHOE 3Ha4YeHue.

3. BblGepute nyHKT MeHto "Manual Span”.
Ha akpaHe npubopa R&S ZNH oTkpoeTca none ansi BBoga nonockl 063opa.

4. Beepgute Tpebyemyto nonocy o63opa.
Mpubop R&S ZNH yctaHoBMT HOBYtO nonocy o63opa. ObpatuTte BHUMaHME, YTO
MakcumarnbHas nonoca o63opa, KOTOPY MOXHO YCTaHOBUTb, 3aBUCUT OT MaKcu-
ManbHOW 3aaHHOM ONUHbBI Kabens 1 HUKOrA4a He npeBbIWaeT nonocy ob3opa, pac-
CuUMTaHHyo pyHkumer "Auto Span". MuHumanbHas nonoca o63opa, KOTOpYHo
MOXHO YCTaHOBUTb, cocTasnset 10 ML,

YcTaHoBka 0Tobpakaemoro gvanasoHa 4acTtoT

Mocne BbiGoOpa nonockbl 0630pa MOXXHO YCTAHOBUTb OTAENbHbIA YACTOTHbIV AManasoH,
KoTopbI BygeT oTobpaxaTbesl Ha akpaHe npubopa R&S ZNH.

Mo ymonuanuto npubop R&S ZNH HactpauBaeT vactotbl "DTF start" n "DTF stop” B
COOTBETCTBMM C NOSIOCON 0630pa M LeHTpanbHOW YacToTon. PaccTosiHne oT ueHTpanb-
HOW 4acTOTbl 4O Ha4anbHOM U KOHEYHOW YacTOTbl OAMHAKOBO. Takke MOXHO Hanps-
Myto ycTaHoBUTb YacToTel "DTF start" n "DTF stop”.

1. HaxwmuTe knasuwy [FREQ/DIST].

2. Bbibepute dyHkumoHanbHyto knaesuwy "DTF Center Freq".
Ha akpaHe npubopa R&S ZNH oTkpoeTcs none Ans BBOAA LEHTpanbHOW 4acToThbl.

3. Beegute Tpebyemyto LeHTpanbHy 4acToTy.
Mpun6op R&S ZNH na3meHnT guanasoH 4acToT B COOTBETCTBUM C NOSIOCOM 0630pa U
LEeHTpanbHOW YacTOTON.

4. BbibepuTe dyHKUMOHanbHyo knaesuwy "DTF Start Freq" nnm "DTF Stop Freq".
Ha akpaHe npubopa R&S ZNH oTkpoeTcst none Ans BBoga HavanbHOW UMM KOHeY-
HOW 4acTOThI.

5. BBeauTe Tpebyemyto HavanbHy0 UM KOHEYHYIO YaCToTy.
Mpnbop R&S ZNH nameHnT gnanas3oH 4acToT B COOTBETCTBMM C HACTPOMKaMMU.
O6paTtute BHUMaHMe, 4YTO pasHuLa Mexay KOHEYHOW N HavanbHOW YacTtoTamu
AomxkHa 6bITb paBHa nonoce ob3opa. MNMpubop R&S ZNH noanpasuT 3HayeHus,
eCcnv BBECTM AnanasoH YacToTe, OTMMYHbIN OT nonockl 063opa.

YctaHoBka otaenbHbix Yactot ansa DTF

MoHo ycTaHOBUTE OTAeNbHblEe YacToThl DTF, koTopblie 6yayT ncnonb3oBatbCcs npu
nameperun DTF. MNpun ncnonb3oBaHum aton onuyum Yyactotel DTF ocTatoTcst HEU3MEH-
HbIMW NPU U3MEHEHUN YacTOT B APYrux nsmepeHusax B pexunme CAT.

1. Haxwmute knasmwy [SETUP].
2. Bbibepute dyHkuMoHanbHyo knaesuwy "User Preference”.

3. Bbibepute nyHkT meHto "Dedicated DTF Frequency".
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OTKkpoeTcs BbinagatoLLmii CNMCoK Anst Bbibopa HacTpoek oTaernbHon YactoTbl DTF.

4. BbiGepute "On" onsa BKNIOYEHUSA NCNONb30BaHUA oTAenbHOM YacTtoTbl DTF.
Cwm. "OtgenbHble yacTtoTel ansg DTF" Ha cTp. 133.

YcraHoBKa HayanbHOro U KOHEYHOro PaccTosHUA ansa usmepexuii DTF

HauanbHoe 1 KOHeYHoe paccTosiHWE OMnpeaensoT MacluTab roprsoHTasnbLHOM ocu.

B HacTpoiikax no yMonyaHuio ropmM3oHTasibHasi ocb HaunHaeTcs ¢ 0 M 1 oxBaTbiBaeT
MakcuMaribHOe U KOHEYHOE PacCTosiHME, KOTopoe BbINo ycTaHoBneHo. Perynupys
HayaslbHOEe U KOHEYHOE PacCTOsIHME, MOXKHO YBENUYUTL MacluTab onpeaeneHHoro
yyacTka kabens ansa ganbHeiilero aHanvaa.

1. Haxwmute knasuwy [FREQ/DIST].

2. Bbibepute yHkuMoHanbHyto knaeuiy "Start Dist" unu "Stop Dist".
Ha akpaHe npubopa R&S ZNH oTkpoeTcst none Ans BBoga HavyanbHOro UM KOHeu-
HOro pPaccTosiHUS.

3. BepguTe pacctosiHve, Ha KOTOpoM ByayT HaUMHATLCA M 3akaH4YMBaTbCA O0Tobpa-
Xaemble pesynbTaTbl.
B aBTOMaTM4YeCKOM pEXMME HACTPOWKM nornockl ob63opa npmudop R&S ZNH
HacTpavBaeT napameTpbl YacTOTbl, YTOObI NONYYUTb Hauny4Llee pa3peLleHne
oToOpaxeHus.
Ecnu gnanasoH yctaHoBneH Bpy4Hyto, npnbop R&S ZNH yBennunT 3agaHHbIn
y4yacTok kabens. B aTom crnyvae pesynbTaTbl COXPaHSAT CBOK TOYHOCTb.

YcTtaHoBKa fuanasoHa yactot ans usmeperuii CAT (kpome DTF)

[nsa namepeHnst napameTpoB OTpaXKeHwus1, nepegaydn unm notepb B kabene otobpa-
»KaeMbli YaCTOTHbIV AnanasoH onpeaensieTcsl Nonocon ob3opa, LeHTpanbHOM YacTo-
TOWM UM Ha4YarbHOW N KOHEYHOW YacToTaMM.

OnpegeneHue nonockl o63opa

[Nonoca o63opa, KOTOPYK crnieayet Bbl6paTb, 3aBUCUT OT aHanwampyeMOM noJ10Cbl
4acToT 1 gnana3oHa 4acToT, O KOTOPOM HY>XHO NONy4YnTb Mchopmau,mo.

1. HaxwmuTe knasuwy [FREQ/DIST].

2. Bbibepute dyHKLMOHaNbHYO knaesuwy "Span”.
Ha akpaHe npubopa R&S ZNH oTkpoeTcs none ans BBoga nonocbl 063opa.

3. Beegute Tpebyemyto nonocy ob63opa.
Mpunbop R&S ZNH ycTtaHoBMT BBEAEHHYIO nonocy 063opa.
YcraHoBka OTOGpakaemoro gnanasoHa 4acTtoT

Mo ymonyaHuto npubop R&S ZNH perynupyeTt HavanbHy U KOHEYHYHO 4YacToTy B
COOTBETCTBMM C Nonocor 063opa v LieHTparnbHO YacTOTOW, NpY 3TOM LieHTpanbHas
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YacToTa HaxoauTcA B cepegnHe I'OpI/I3OHTaJ'IbHOl7I ocn. Takke MOXHO Hanpamyr ycta-
HOBUTb Ha4allbHYO N KOHEYHYIO YaCTOThl.

1. HaxwmuTe knasuwy [FREQ/DIST].

2. Bbibepute dyHKLMOHanbHy0 knasuwy "Center".
Ha akpaHe npubopa R&S ZNH oTkpoeTcs none Ans BBOAA LeHTpanbHOW 4acToThbl.

3. Beegute Tpebyemyto LeHTpanbHyo 4acToTy.
Takke MOXHO 3a4aTb YaCTOTHbIW AManasoH He3aBMCKMMO OT Mosiockl 063opa u LeH-
TpanbHOM 4acToTbl.

4. BbibepuTe yHKUMOHaNbHY knaeuwy "Start" unm "Stop".
Ha akpaHe npnbopa R&S ZNH oTkpoeTca none ons BBoga 4acTtoThbl.

5. Beegute Tpebyemyto 4acToTy.

7.2.2.4 Bubibop ctangapta curHana gns namepenuii CAT (kpome DTF)

[Mpn BbINOMHEHWNW M3MEPEHUA MapaMeTPOB OTPAXeHUH, NOTEPb B kabene, Avarpammebl
Bonbnepta-Cmuta unu dasel, npubop R&S ZNH npegoctaBnaeT HECKONMbKO KOHUry-
pauun ans n3MepeHuii Ha KOHKPeTHOM cTaHaapTe curHana. Npu Beibope ogHOro u3s
3TMX cTaHgapToB npubop R&S ZNH 3arpyxaeT cooTBETCTBYHOLLME NapamMeTphbl, Takue
Kak LeHTpanbHasi YactoTa unv nonoca ob3opa.

1. Haxwmute knasuwy [FREQ/DIST].

2. Bbibepute yHKLUMOHanNbHYy0 knaeuy "Signal Standard".
Mpnbop R&S ZNH oTkpoeT noameHto Ans Bbibopa cTaHgapTa curHana.

3. BbiGepute nyHkT meHto "Select Uplink" nnn "Select Downlink".
Mpnbop R&S ZNH oTkpoeT aucnetyep darinos Ans Boibopa cTaHgapTa curHana.

4. BblbepuTe Tpebyemblli cTaHOapPT.
Mpnbop R&S ZNH 3arpy3uT HacTpoViku BbIOpaHHOro cTaHgapTa.
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HacTtpolika BepTukanbHOn ocu

Knaeuwa [SCALE/AMPT] cogepXmMT MEHIO HAaCTPOEK, OTHOCSILLMXCS K OTOOpaXKeHUHO
YPOBHSI.

YcTraHoBKa OMOPHOro 3HaYeHus

OnopHoe 3Ha4yeHne onpeaensieT amnnnTyay onopHon nuHun. Mpubop R&S ZNH yka-
3bIBAET NOSIOXEHNE ONOPHOro 3HaveHus TpeyronbHukom3 Ha BepTUKanbHOI OCu.

Mpu nameHeHun onopHoro 3HaveHus npnbop R&S ZNH nogctpanBaeTt MeTku BepTU-
KanbHoWn ocu. VIameHeHe ONOpHOro 3Ha4YeHnst NPUBOAUT K U3MEHEHUIO BEPTUKANbHOIO
NOSNTOXXEHUS KPpUBOMW. [1pn 3TOM NOMOXEHNEe ONOPHOWN NIMHUN HE N3MEHSIETCS.

1. Haxwmute knasuwy [SCALE/AMPT].

2. Bbibepute dyHKUMOHanbHyto knasuwy "Ref".
Ha akpaHe npubopa R&S ZNH oTkpoeTcs none ans BBOAa ONMOPHOro YpoBHS.

3. Baegute Tpebyemblin ONOPHbLIA YPOBEHb UMM NEPEMECTUTE ONOPHbI YPOBEHb C
MOMOLLIbIO MOBOPOTHOW PYYKMU.
Mpnbop R&S ZNH nameHUT COOTBETCTBYIOLLME HACTPOMKN OTOBPaKeHUs.

OnpepneneHne guanasoHa 0T06pa)KeHVIﬂ

[nana3oH oTobpakeHust onpegensieT MaclTad BepTUKanbHOW OCK 1, criegoBaTenbHO,
paccTosiHue Mexay ABYMS rOpU30OHTanNbHbIMU MHUAMU CETKU. EQUHMLBI n3MepeHus
3aBUCAT OT hopmMaTa N3MepeHuii.

[Mpn n3ameHeHUn ananasoHa oTobpakeHst MOXHO YBENMYMBaTb UMM yMeHbLUaTb Mac-
wTtab oToOpaxeHna Ha npubope R&S ZNH n, Hanpumep, BKtoYaTb YacTu cUrHana,
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KOTOpPblEe HAaxXogdATCA 3a npenenamm OTO6p8)K8€MOI7I obnactu 9KpaHa. I'IpV| 3TOM Mnono-
XXeHMe ONnOopHOro 3Ha4YeHna n Kpl/lBOVI HE MEeHAEeTCA.

1. Haxwmute knasunwy [SCALE/AMPT].

2. Bbibepute dyHKLMOHanNbHyO knaeuwwy "Range”.
Ha akpaHe npubopa R&S ZNH oTkpoeTca none 4ns BBOAA HAaCTPOEK AnanasoHa.

3. Beegute Tpebyemblin JuanasoH.
Mpunbop R&S ZNH cooTBeTCTBYOWMM 00pa3oM N3MEHUT BEPTUKAbHYIO OCb.

ABTOMaTMyeckas perynmpoBka BepTUKanbHOM ocu

Mpnbop R&S ZNH BkntovyaeT anroputM aBToMaTUYECKOro MacluTabrupoBaHus Ans
onTMMu3aumm oTobpaxeHus pesynbtatoB. [ns atoro npubop R&S ZNH onpenensiet
MUHUMarnbHOE 1 MakCMarnbHOe 3Ha4YeHne KPUBOW U PErynMpyeT HAaCTPONK/ BEPTH-
KanbHOW OCU B COOTBETCTBUMN C 3TUMMU 3HAYEHUSIMM.

1. Haxwmute knasuwy [SCALE/AMPT].

2. Bblbepute dyHKUMOHaNbHY0 knasmwy "Auto Scale".
Mpnbop R&S ZNH BbINONMHUT aBTOMAaTUYECKYHO HACTPOWKY BEPTUKANbHOR OCU.

YcraHoBKa OrMOPHOro NofoXKeHUs

OnopHoe nonoxeHve onpeaensaeT NonoxXeHne oNnopHON NMHUKN Ha rpaduke. OnopHoe
NonoXeHne — 3To NMHerHoe 3Ha4veHne ot "0" go "10". Kaxxgoe 3HadeHune npeacra-
BNsieT cobol 0aHY roOpM3OHTanNbHY NIUHKIO CETKM Ha rpadmke. 3HayveHue "0" cooTBeT-
CTBYET BEPXHEN NUHUK ceTkK, a "10" — HXKHEN NUHUM CETKMU.

Mpn n3ameHeHnn onopHoro nonoxexus, Nnpubop R&S ZNH Takke cmellaeT KpuBYHO Ha
BEMNNYMHY U3MEHEHUS OMOPHOrOo NOMoXeHnsi. Ha camo onopHoe 3HaveHue 3TO He
BNUSET.

1. Haxwmute knasuwy [SCALE/AMPT].

2. Bblbepute nyHkT MeHto "Ref Position".
Ha akpaHe npubopa R&S ZNH oTkpoeTcs none Ans BBOAA ONMOPHOro MOSTOXKEHUS.

3. BeguTe Tpebyemoe onopHoe NomnoxeHue.
Mpnbop R&S ZNH cooTBeTCTBYIOWMUM 06pa3om COBMHET KPUBYIO.

HacTtpoiika ocnabneHus
Mpnbop R&S ZNH copepxnt dyHKLMKM Ang ocnabneHus curHana Ha BY-exoge.

1. Haxwmute knasuwy [SCALE/AMPT].

2. Bblbepute dpyHKUMOHanNbHy0 knaeuwy "Receiver Att".
Ha akpaHe npubopa R&S ZNH oTkpoeTcs none ans BBOAa 3Ha4YeHMs ocriabneHus.
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3. BBepguTe 3HauyeHue ocnabnenus curHana Ha BY-Bxope.
MoxHo ycTtaHoBUTbL BY-ocnabnenune B ananasoHe ot 0 go 30 gb ¢ warom 5 gb.

HacTtpoliku cnegsiuero reHepaTtopa

BbixoaHoV ypoBeHb crieasLuero reHepartopa

McnonbsoBaHue BbixogHoro yposHsa 0 ABMBT (nnu ocnabneHus npuemHuka 0 gb) ans
namepenni S12 nnn S21 moxeT BbI3BaTb Neperpysky Ha BY-Bxoge. Moatomy ans
3TUX U3MEPEHMI PEKOMEHAYETCS UCMONb30BaTh BbIXOAHOM YpoBeHb -10 ABMBT (no
YMOMNYaHuio) Unmn Hmxke. OCOBEHHO 3TO OTHOCUTCS K UBMEPEHNUSIM YCUNUTENEN.

1. Haxwmute knasnwy [SCALE/AMPT].

2. Bbibepute dyHKUMOHanbHy0 knaeuwy "Port Config".
Mpunbop R&S ZNH oTkpoeT nogmeHo ons KoHpUrypaumm HacTpoek nopTa.

3. Bbibepute nyHKT meHto "Port Power".
Ha akpaHe npubopa R&S ZNH oTkpoeTcs none Ans BBOAA BbIXOAHOIO YPOBHS.

4. BaepauTe xenaemblil BbIXOAHOW YpOBeHb curHana B 4bmBT.

Hactpolika nonocbl uamepeHus

[Monoca namepeHnst onpepenseT KoadUUMEHT LWymMa NpuemMHuKa. Y3skasi nonoca
n3MepeHnst NpMBoanT K 6onee BbICOKON QUHAMKKE U3MepPeHUIn ans namepexHmin S21.
OpHako y3kasi nonoca NnpyMBOAUT K YBEMUYEHUIO BPEMEHW U3MEPEHNS 13-3a BPEMEHU
ycTaHoBrneHus ounbTpa.

BoamoxxHasa nonoca nsmepenus coctasnset ot 10 Ny go 100 kMy ¢ warom 1-3.

1. Haxwmute knasuwy [SWEEP].

2. Bblbepute dyHKUMOHaNbHYO Knasuwy "Meas BW".
Ha akpaHe npubopa R&S ZNH oTkpoeTcs none ans BBOAA NONOChI U3MEPEHUS.

3. Bepgute Tpebyemyto Nonocy namepeHus.
B kauecTBe nHgukatopa Toro, 4Yto nosnoca nameperHns "Meas BW" GonbLue He cBS-
3aHa ¢ nonocow 063opa, npndop R&S ZNH oTobpaxaeT CuHIOK TOYKY nepes ane-
meHTOM "Meas BW" B okHe napameTpoB.

HacTpolika pasBepTku UsMepeHUs

Knasuwa [SWEEP] cogepXut MeHo ans ynpaeneHus cnocobom npeacraBneHumst
pe3ynbTaToB U3MEPEHMSI.
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BbiGop pexxuma passepTky

Pexwvm pasBepTkm — 370 cnocob BbIMONHEHWS namepeHns npubopom R&S ZNH.

Mo ymonyanuio npnbop R&S ZNH HenpepbiBHO NpoBoANT n3mepeHus. B atom pexnmve
npnbop R&S ZNH aBTomaTnyeckn NnoBTOpSET pas3BepTKy B 3a4aHHOM AuanasoHe
rOPU30HTanbHOW OCU 1 OBHOBMAET KPUBYIO MOCNE 3aBEPLUEHNS KaXKO0W pasBepTKU.

Pexx1um ogMHOYHOM pa3BepTKM BbIMOMHAET pa3BepTKy B 3a4aHHOM Auana3oHe OAMH
pas, 3atem npubop R&S ZNH nepexoanT B cocTosiHMe oxunganunsa. Ecnu yctaHoBneHo
ycpeaHeHune kpuBon, npnbop R&S ZNH BLINONHSET pa3BepTKy onpeaeneHHoe Konnye-
CTBO pa3 (B 3aBNCUMOCTM OT KONIMYECTBA YCTaHOBIEHHbIX BaMy 3HAYEHWUIA AN ycpea-
HeHuWs) B 3afj@aHHON nonoce 063opa, a 3aTeM NpeKpaLlaeT N3MepeHus.

1. Haxwmute knasuwy [SWEEP].

2. Bbibepute dyHKLMOHanbHy0 knaeuwy "Single Sweep" nnu "Continuous Sweep".
Mpn6op R&S ZNH BbINOAHMT COOTBETCTBYIOLLYIO Pa3BEPTKY.

MoapobHee o0 HacTpoikax KpuBbIX cM. 1. 7.3.1, "PaboTa ¢ kpuBbiMKn", Ha cTp. 141.

MN3meHeHne konuyecTBa TOYEK M3MepeHus

KonnyecTBo TouYek M3MepeHUst onpeensieT KOMMYECTBO N3MEPEHUIA, BbINMOITHSIEMbIX 32
BPEMSI OHOTO LiMKIa pa3BepTku. Takum o6pa3omM, OHO KOCBEHHO yCTaHaBNVBAET
4acTOoTbl ATUX M3MEPEHUIA. PaccTosiHMe OT OAHOM TOYKU U3MEPEHWS 4O OPYroi 3aBu-
CUT OT TeKyLL,ero yCcTaHoBIIEHHOTO AnanasoHa YyacToT (nosioca o63opa, AeneHHas Ha
KOnM4yecTBo Toyek). OfHaKO TOYKU M3MEPEHMSI PaBHOMEPHO pacrnpeaeneHsl no
BbIGpPaHHOMY AManasoHy 4acToT.

KonunuyecTtBo Touek Takke onpeaensieT paspeLleHune u, crnegoBaTefibHo, TOYHOCTb
N3MepeHns 1 BNUSET Ha Bpems namepeHus. Mo ymonyanmo R&S ZNH npubop obpa-
batbiBaeT 201 TOUKy namepeHuns. 3To uncno obecneyvmBaeT ObICTpOE BPEMS N3Mepe-
HUS 1 4OCTaTOYHYI TOYHOCTb. [Nt M3MepeHUii ¢ 6onee BbICOKUM Ui 6onee HU3KUM
paspeLleHNEM Mo YacToTe MOXHO MU3MEHUTb KONIMYECTBO ToYeK naMepeHusi. Obpatute
BHMMaHWe, YTO BPEMSI UBMEPEHUST YBENNYMBAETCS, €CNM YCTAaHOBUTL Gonbluee Konu-
YECTBO TOYEK U3MEPEHUSI.

1. Haxwmute knasnwy [SWEEP].

2. BblbepuTe dyHKUMOHaNbHY0 knasumwy "Points".
Ha akpaHe npubopa R&S ZNH oTkpoeTcsi none gnis BBOA4A YnCa TOUEK u3mepe-
Hus. MoxxHo ncnonb3oBaTtb 4o 16001 TOUKM N3MEpPEHMS.

3. Beegute Tpebyemoe KONMYeCTBO TOUEK U3MEPEHNS.
Mpnbop R&S ZNH ycTaHOBUT HOBOE KONMMYECTBO TOYEK N3MEPEHMS.
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AHanus pesyrnbTaToB U3MEpeHust

YaepxxaHvue namepeHuit

Mpnbop R&S ZNH nopaepxuBaeT QyHKUUIO yAEPXKAHUS, KOTOpas OCTaHaBNMBaeT
OBHOBIEHME 3KpaHa 1 OCTaBNSET Bpems Ansi JanbHEenWwero aHannsa pesynbTaTtoB
N3MEpPEHNA.

1. Haxwmute knasnwy [SWEEP].

2. BbibepuTe dyHKUMOHaNbHy knasuwy "Hold".
Mpnbop R&S ZNH npepseT 06HOBMNEHME 3KpaHa.
YT0o0bl BO30OHOBUTH OGHOBIEHME 3KpaHa, CHOBA HaXXMUTE OYHKLUMOHANbHYHO Kna-
suwy "Hold".

AHanns pesynbTaToB N3MepeHns

PaboTa ¢ kpnBbIMK
Mpnbop R&S ZNH nogaepxmBaeT HECKOITbKO PEXMMOB KpUBbIX. Pexxunm KpuBo onpe-
aensieT cnocoB, kotopbiM Npubop R&S ZNH 3anuceiBaeT KpuByto.

[ononHuTenbHyo MHopMaLMIO O pexxumMax pa3BepTku cM. B 1. 7.2.6.1, "Beibop
pexuma passepTkn”, Ha cTp. 140.

YcraHoBKa pexvma KpuBom

Mpnbop R&S ZNH nogaepxuBaeT ABa cnocoda 3anncu KpUBoIA:

e "Average Off"
OTO pexunm KpMBOI NO ymMonyaHuioo. B 3ToM pexnme kprBas nepesanucbiBaeTcst
rnocrie KaXKaoi pasBepTKu.

e "Average On"
B aTOM pexume kprBas siBNSETCA pe3yibTaToM CKOJb3SILLEro CpeaHero no
HeCKONbKUM pa3BepTkaM. MOXHO 3aaTb KONMYECTBO pas3BePTOK Aflst (CKONb3s-
LLiero) ycpeaHeHusl.

1. Haxwmute knasuwy [TRACE].

2. Bbibepute yHKLMOHaNbHYO knasuiy "Trace Mode".
Mpnbop R&S ZNH oTkpoeT nogmeHto Ans Bbibopa pexvmMa KpUBOW.

3. Bbibepute nyHkT meHto "Average Off" unu "Average On".
MonaBneHne NoMexoBbIX CUrHaNOB

Mpy NpoBeaeHNN 3MEPEHWIA B MONEBbIX YCMNOBUAX MOXHO CTONMKHYTLCS C NMOMEXO-
BbIMU CUTHanamMm OT OKPY>KaroLMX UCTOYHWUKOB, HANpUMep, APYrUX aHTeHH. OTu cur-
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7.3.1.3

AHanus pesyrnbTaToB U3MEpeHust

Hallbl MOTYT UCKa3UTb d)aKTVI‘-IeCKoe n3mMepeHune un, crnegoBsaTtesibHO, NPUBECTU K JTOXK-
HbIM NMpPeanonoXXeHnAam O HeENCNpPaBHOCTAX B |/|3mep;|e|v|017| cucrteme.

B npnbope R&S ZNH npegycmoTpeH MeToz nofaBneHnss CUrHanoB, BO3HMKAKOLWMX OT
NCTOYHWUKOB NMOMEX, HE BNNSIS HA TOYHOCTb haKTUYECKOrO N3MEPEHUS.

1. Haxwmute knasuwy [TRACE].

2. Bblbepute hyHKLUMOHanNbHY0 knaeuwy "Smoothing".
Mpnbop R&S ZNH oTkpoeT nogmeHto Ans Bbibopa pexvma KpUBOW.

3. Bbibepute nyHKT MeHto "Smoothing On".
Korga akTvBnpoBaHO nogasneHve Nomex, 4OCTYNeH MYHKT MEHI0 Ans HACTPOMKM
anepTypsbl.

4. Tlo ymon4yaHuto ucnonblyetcs HacTporika "Aperture Auto”. YTobbl ycTaHOBUTL ee
BPYUHY!t0, BbibepuTe nyHKT MeHto "Aperture Manual".
Mpnbop R&S ZNH Bbiknto4YaeT aBTOMaTUYECKMI pacyeT anepTypbl 1 BbIBOAUT
none BBOAa, AN YCTAHOBKU HAaCTPOMKM anepTypbl.

5. YcraHoBuWTE pasmep anepTypbl B COOTBETCTBUM C BbINOSHAEMbIMU U3MEPEHUAMMU.

Korga nogaBneHne noMmex akTuBMpoBaHo, npmbop R&S ZNH wuuieT curHansbl, KoTopble
MeLLalT U3MEPEHMAM, 1 NOAABMSET UX B OTOOpaxaembix pedynbTtatax. OgHako Heunc-
NPaBHOCTM B N3MEPSIEMON CUCTEME MO-NPEXHEMY OTOBpaXKatoTCA NPpaBUNBHO.

Pabota c KPpUBbIMM B NaMATU

Mpn6op R&S ZNH MoxeT nepeHecTn KpuByto B NaMsTh KPMBbIX, @ Takke oTobpaxaTb
ONS CpaBHEHUS TEKYLLYIO KPMBYIO U KPUBYIO 13 namaTn. CoxpaHeHHas KpvBas Bcerga
oToBpaXkaeTCst CBETNO-XKENTbIM LIBETOM, YTODObI €€ MOXXHO ObINO OTNNYUTL OT TEKyLLEel
kpuBon. Cwm. puc. 7-9.

1. Haxwmute knasuwy [TRACE].

2. Bblbepute dyHKUMOHaNbHYt0 knasmwy "Trace »Memory".
Mpunbop R&S ZNH nepeHeceT kpuByto B NamsATb KPUBbIX.

3. Bbibepute dyHKLUMOHanNbHy0 knaeuwwy "Show Memory".
Mpnbop R&S ZNH oTo6pasnT coxpaHeHHyo KpuByto 6oee CBETNbIM LBETOM.

MoxHO yoanuTb KpUBYIO M3 NaMsTK, CHOBA HaxaB hyHKLUMOHaNbHy kKnaesuwy "Show
Memory".

KpuBble B NaMaT COXpaHsATCS B BUAe OUTOBLIX n3o0paxeHuii. Moatomy npwu
3arpysku KpI/IBOI7I 13 NnamsaTy nodble caenaHHble USMEHEHMA OMOPHOIro ypoBHA UM
nonocel 0630pa He ByayT Oka3biBaTb Ha HEE HUKAKOrO BIUSHUS.

Mpwn 3arpyske Habopa aaHHbIX Npubop R&S ZNH coxpaHaeT COOTBETCTBYIOLLYIO KpU-
BYIO B MaMSATU KpMBbIX. MOXHO MPOCMOTPETL 3TY KPUBYIO C MOMOLLbI (OYHKLMOHAMb-
How knaBuwwm "Show Memory".
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AHanus pesyrnbTaToB U3MEpeHust

Ucnonb3oBaHue maTteMaTuyeckux onepauuii ¢ KpUBLIMM

MaTtemaTtuyeckue onepauun ¢ KpUBbIMU NMO3BOMSAOT BbIYECTb KPUBYHO B NAMATU U3
TeKyLLel KpUBOI 1 HA060POT, a 3aTem BbIBECTM pe3ynbTaTbl BbluMCeHWid. [Tocne
TOro, KaK KpvBasi GyaeT nepeHeceHa B NaMsiTb KPUBbLIX, MOXHO MCMOMb30BaTh MaTeMa-
TUYeCKUe onepauun ¢ KpUBbIMU.

1. Haxwmute knasunwy [TRACE].

2. Bblbepute yHKUMOHanNbHYy0 knaeuy "Trace Math".
Mpnbop R&S ZNH oTkpoeT nogmeHio Ans Belbopa MaTemMaTU4ECKOM onepawmu.

3. Bbibepute nyHKT meHto "Trace - Memory" unun "Memory / Trace".
Mpubop R&S ZNH BbIMMCnNT 1 BEIBEAET UTOTOBYIO KPUBYIHO.

4. YT06bl OTKNIOUUTL MaTEMATUYECKYIO KPUBYIO, BbiGepuTe NyHKT MeHto "Off" .

%> Return Loss Cable: <none> @
231112020

6.0

Center 2.001 GHz Span | @ Trace / Memory

Trace Mode Smoothing Show Memory  Trace » Memory Trace Math

Puc. 7-9: MNamse kpuBbix

7.3.2 Wcnonb3oBaHue MapKkepoB

7.3.21

OkHO pesynbTaTtoB N3aMepeHnA NokasdbiBaeT ropu3oHTarIbHOE NOJNIOXEeHNE BCEX MapKe-
POB 1 COOTBETCTBYHKOLLIEE 3HAYEHNE MO BEPTUKAIIN.

MoxHo BbIGpaTh ntobor Mmapkep B OKHO pe3ynbTaTtoB N3MepeHus Ans ganbHENLwen
onepauun ¢ MapkepoMm, UCMOMb3ya MeHI0 OYHKLMOHANbHbIX KnaBuLL MapKepa.

Ucnonb3oBaHne MapkepoB v AenbTa-MapkepoB

Mpubop R&S ZNH nogaepxuBaeT WwecTb MapKepoB, NATb U3 KOTOPbIX MOTYT UCMOMb-
30BaTbCH Kak MapKepbl nu genbTa-MapKepsbl.

PykoBoacteo nomnb3oBatens 1334.5985.13 — 02




R&S®ZNH Pexum ucnbitaHus kabenei n aHTeHH

AHanus pesyrnbTaToB U3MEpeHust

Mapkepbl HE MOTYT NMOKUHYTb KPUBYIO M OTOOpaXkatoT ropn3oHTanbHble 1 BepTuKanb-
Hble KOOPAUHATLI TOYKWN, Ha KOTOPOW OHWU pacnosfioXKeHbl. [Opn3oHTanbHOE NoNoXeHne
Mapkepa rnokasaHo BepTUKanbHOW NMHUEN, nayLLeln CBepXy BHU3 Ha AnarpamMmme usme-
peHnsa. Cnncok Mmapkepos Hag obnacTbio AnarpaMmbl NokasbiBaeT TOYHbIE KOOPAU-
HaTbl BCEX MCMOMb3yEMbIX MapKepoB.

lMonoxeHue genbTa-mapkepa 0603HaYeHO MYHKTUPHOW NNHUEN, YTOObI OTNIMYNTE ero
OT 06bIYHOrO Mapkepa. YpoBeHb AernbTa-Mapkepa Bcerga OTCUMTbIBAETCsl OTHOCK-
TENbHO YPOBHSI OCHOBHOIO Mapkepa, No3ToMy eAVHULEN N3MEPEHNS YPOBHS AenbTa-
Mapkepa Bceraa siensetca ab. YactoTta genbta-mapkepa Bcerga oTCUMTbIBAeTCs
OTHOCUTENbHO OCHOBHOrO Mapkepa — ApyrMMu crnosamMu, YactoTa Aenbta-Mmapkepa
npepcrtaensieT cobor pa3HOCTb YAaCTOT MEXAY YaCTOTON B TOUKE, OTMEYEHHOI OCHOB-
HbIM MapKepPOM, 1 YacTOTOW B TOYKE, OTMEYEHHOW AeNbTa-MapKepom.

[nsa namepeHnsi CNOXHbIX CUTHaNoOB MOXHO akTMBUMPOBATb A0 WeCTn Mapkepos. Map-
kep 1 Bceraa saBnAeTcsa 0OblYHBIM MApPKEPOM M ONOPHBLIM Afs BCEX AeNbTa-MapKepoB.
Mapkepsl ¢ 2 no 6 ssngaTca Nnbo mapkepamu, NMOO AenbTa-Mapkepamu, B 3aBUCK-
MOCTU OT HaCTPOWKMW.

&% Cable Loss: Cable: 5528-HLFR @
Cable Loss -5.35 dB 20/11/2020
o GHz
18 MHz

0dB

J

18 9885 MHz 10dB
p On |

n 100 MHz - o @-8-e

© Marker Type Delete Marker Select Marker View List Set Marker

Puc. 7-10: KomrnoHoBKa aKpaHa c aKkTUBHbIMU MapKepamu

1 = OKHO pe3ynbTaToB N3MepeHUst

2 = lenbTa-mapkep (MyHKTUPHasA NNHNS)

3 = Mapkep (cnnowHas nMHusi)

4 = MeTka aKTMBHOro Mapkepa (CM. BblAENEHHYI0 CTPOKY B CIMCKE MapKepoB, a Takke MeTKy Mapkepa)
5 = MeTka mapkepa : M(x)

6 = MeTka genbTa-mapkepa: D(x)

7 = lNone BBOAA Mapkepa

8 = OkHO napameTpoB

9 = MeHio mapkepa
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AHanus pesyrnbTaToB U3MEpeHust

MNepemeLleHne mapkepos

CnevuparbHble XXeCTbl CEHCOPHOro akpaHa

[Baxabl KOCHUTECb CEHCOPHOro dKpaHa, YTobbl pa3aMeCTUTb HOBbIN MapKep B OKHE
KpuBoW. [NepBbIi MapKep, KOTOPbIA pacnoniaraeTcsa B OKHe KpMBOW, Bcerga siBnseTcs
OCHOBHbIM MapKepoM, criegytoLme Mapkepbl, 4OOaBNEHHbIE B OKHO KPMBOW, SBMSAIOTCS
JenbTa-mapkepamu.

Bbibepute 1 nepetawute 3Ha4OK Mapkepa, YTobbl MU3BMEHWTb MOJIOXKEHNE MapKepa.

Cwm. nogpasgensl rn. 5.1.4, "[lobaeneHne mapkepa", Ha cTp. 76 u rn. 5.1.5, "Tepeme-
LeHne mapkepa", Ha cTp. 76.

1. Haxwmute knasuwy [MARKER].
Ecnu mapkep He 6bin akTuBMpoBaH, Npubop R&S ZNH aBToMaTuyeckn aktTuBmpyeT
OCHOBHOW Mapkep 1 yCTaHaBMBAET €ro Ha MakCMMarbHbIA U3MEPEHHbIV YPOBEHb.
Kpome Toro, oTKpblBaeTCs none BBoAa 4acToTbl Mapkepa.
MoryT ObITb BbINOMHEHBLI ONMUCAHHbLIE HKE OENCTBUS:

® BuibepuTe 1 nepeTalimTe 3Ha4YOK Mapkepa, YToObl N3MEHUTL NONOXEHNe Map-
Kepa.

® [lepemecTuTe Mapkep C NOMOLLbIO MOBOPOTHON PYYKM
Mpy NO3MUMOHNPOBAaHMM MapKkepa C NOMOLLIbIO MOBOPOTHOWM PYYKM pasmep
Liara cocTaBnseT OQUH MUKCenb.

e BaeguTte NoNoXxeHVWe Mapkepa ¢ NOMOLLbIO LUMPOBbIX KNasuL U NoATBEPANTE
BBOZ C MOMOLLIbIO OAHOM U3 KNaBuLL 4UHUL, U3MEPEHUS.

2. TlogTBepauTe NonoXeHue Mapkepa, HaXkaB NMOBOPOTHYHO PYYKY.
Mone BBOOA Mapkepa 3akpoeTcsi.

MepemelyeHne aensTa-mapkepa

Korga o6bIYHbI MapKep yxe MCronb3yeTcsi, MOXHO 406aBUTb AenbTa-MapKepsbl.

CnevuparbHble XXecTbl CEHCOPHOro aKpaHa

[Baxabl KOCHUTECb CEHCOPHOro 9KpaHa, YTobbl pasMecTUTb AeNnbTa-MapKep B OKHE
KpUBOW.

Cwm. rn. 5.1.4, "NobaBneHne mapkepa", Ha cTp. 76.

1. Haxwmute knasnwy [MARKER].

2. Bblbepute yHkyMoHanbHyto knaeuwwy "New Marker".
Mpunbop R&S ZNH akTmBm3npyeT aenbTa-mapkep 1 NOMeLLAET ero Ha creayoLwuin
MaKCUMarbHbI U3MepeHHbI ypoBeHb. Kpome Toro, OTKpbiBaeTCs none BBoAa
AenbTa-mapkepa.
Mpnbop R&S ZNH fobaBnsaeT aenbTa-mMapkep B CNMCOK MapKEPOB M NoKa3biBaeT
MonoXeHne Mapkepa OTHOCUMTENbHO 0ObIuHOro mapkepa (M1).
MoryT ObITb BbINOMHEHbI OMMCaHHbIE HIKE OENCTBUS:
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AHanus pesyrnbTaToB U3MEpeHust

e BpeauTte nonoxeHve genbTa-Mapkepa ¢ NOMOLLbIO LMdPOBbIX KNaBuL 1 NoA-
TBEPAUTE BBOZ C NMOMOLLbIO OAHOW U3 KMaBuLL eauHNUL, U3SMEPEHUs.
e [lepemecTuTe AenbTa-MapKep C NOMOLLbIO MOBOPOTHOW PYUKM.

3. MoaTeepanTe NONOXeHWe AenbTa-Mapkepa, HaXKas MOBOPOTHYH PYUKY.
MNone BBOAA AenbTa-MapKepa 3aKpoeTCs.

4. Y106bl 4OGaBUTL APYrne MapKepbl, HECKOMbKO pa3 HaXMnTe PYHKLNOHANbHYO
knasuwy "New Marker", noka Ha 3KkpaHe He NOSIBUTCS HYXHOE KONMYeCTBO Mapke-
poB.

Bbi6op Tuna Mapkepa

Mpn gobaBneHnn HOBbIX MapKepOB OHM MO YMOYaHMIO ABMSIOTCS AeNbTa-Mapkepamu.
VIx KoopamHaTbl ykaszaHbl OTHOCUTENBHO NepBoro Mapkepa (M1). MoxHo npeobpas-
oBaTb AenbTa-Mapkepbl B 0ObIYHbIE MapKepbl, ECNK Hy)kHa abcontoTHas MHgopmaLus
O MOJSIOXKEHMN MapKepa.

1. Haxwmute knasnwy [MARKER].

2. Bbibepute genbta-mapkep, KOTopbii HeOOX0AMMO nNpeobpasoBatb, B OKHO
pe3ynbTaToB U3MEPEHMSI.
Takke MOXHO HaxaTb (pyHKLMOHanNbHy knaeuy "Select Marker" ans Beibopa
JenbTa-mapkepa, KoTopblii Heob6xoaMMo npeobpasoBaThb.

3. Bbibepute dyHkymoHanbHyto knasuwy "Marker Type".
HenbTa-mapkep npeobpasyeTcs B 00OblYHbIN Mapkep. Ero meTka nsmeHsieTcsi cooT-
BETCTBEHHO (Hanpumep, ¢ D2 Ha M2), n ero koopanHaThl Tenepb aBnsaTCA abco-
NOTHBIMY 3HAYEHUSMMU.

ABTOMaTU4ECKOE pa3MELLEHNE MAPKEPOB

Mpnbop R&S ZNH nogaepxuBaeT yHKUUN, KOTOPbIE YNPOLLAIOT YCTAHOBKY MapKepPOoB
UM NO3BONSOT NPOM3BOANTL HACTPOWKN NPUBOPa HA OCHOBE TEKYLLIETO MOSIOKEHMS
mMapkepa:

1. Haxwmure knasnwy [MARKER].

2. Bbibepute Tpebyembii mapkep B OKHO pe3yrbTaToB M3MepeHus
Takke anga Bbibopa Tpebyemoro mapkepa MOXHO HaxaTb OYHKLUNOHAmbHYHO Kna-
Buwy "Select Marker".

3. Bbibepute dyHKLuMOHanbHy0 knaesuwy "Set Marker".
Mpnbop R&S ZNH oTkpoeT nogmMeHo Ans Belbopa HAaCTPOEK aBTOMATUYECKOro
pa3smeLleHns MapKepoB.

4. BblbepuTe Tpebyemblli TN aBTOMATUYECKOrO pa3MeLLeHns Mapkepa.

Mpnbop R&S ZNH cooTBeTCTBYOWMM 06pa3oM pasMecTuT Mapkep.
Mpnbop R&S ZNH nopaepxunsaeT cnegyoLine BapMaHTbl aBTOMaTUYECKOro pasme-
LLIEHNST MapKepOB:

e "Set To Peak"
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AHanus pesyrnbTaToB U3MEepeHust

(DyHKLI,VIﬂ Nn1Ka nomeuwlaeT aKTUBHbIN Mapkep unun genbrta-mMmapkep Ha 3Ha4YeHue
CaMOro BbICOKOro ypoBHA KpVIBOI7I.

e "Set To Next Peak"
dyHKUMSA crnenyoLLero nMka nomMeLLaeT akTUBHbIA MapKep 1nu genbtTa-mMmapkep Ha
crnepyollee 3Ha4YeHe caMoro BbICOKOTO YPOBHS! KPUBOM OTHOCUTENBHO €ro Teky-
LLIErO MONOXEHUS.

e "Set To Minimum"
®DYyHKUMA MUHMMYMa MoMeLLaeT akTUBHbIA MapKep Unu genbTa-mMmapkep Ha camoe
HM3KOE 3HAYEHNE KPUBOW.

e "All Marker To Peak"
OTa yHKLUS nomeLLaeT BCe aKTUBHbIE MapKepbl B NMUKOBbIE 3HAYEHUS KPUBOWA.

® "Search Range"
CMm. "Mcnonb3oBaHue npeaenos noncka mapkepa" Ha cTp. 148.
YnaneHue mapkepos

MoxHo B ntoboe Bpemsi yaanuTb MapKepbl U3 OKHa KPUBOW.

YaaneHue BbIGpaHHbIX MapKepoB

@ OTKNIo4eHe MapKkepoBs
Ecnu yganutb ocHoBHol mapkep ("M1"), Bce genbTa-mapkepbl, OTHOCALLMECS K 3TOMY
Mapkepy, Takke 6yayT yaaneHsbl.

1. Bbibepute mapkep, KOTOpbI He06Xx0AMMO yaanuTb, B OKHO pesynbTaToB U3mepe-
HUS.
Tarke MOXHO HaxaTb yHKUMOHanbHyo knasuwy "Select Marker" gns Beibopa
Mapkepa, KoTopbIi He06Xo0ANMO yaanuTb.

2. Bbibepute dyHKUMOHanbHyo knaeuwly "Delete Marker".
Mpunbop R&S ZNH oTkpoeT noameHto ons Bbibopa BapuaHToB yAaneHns Mapke-
poB.

3. Bbibepute nyHkT meHto "Delete Selected".
Mpnbop R&S ZNH yganut mapkep.

YnaneHue TonNbKo AenbTa-MapkepoB

1. Haxwmute knasnwy [MARKER].

2. Bbibepute dyHKUMOHanbHyo knaeuwly "Delete Marker".
Mpunbop R&S ZNH oTkpoeT noameHto ons Bbibopa BapuaHToB yAaneHns Mapke-
poB.

3. Bbibepute nyHKT MeHto "Delete All Delta".
Mpnbop R&S ZNH ynanut Bce genbTa-mapkepsbl.
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YnaneHune Bcex MapkepoB O4HOBpPEMEHHO.

@ CneuparnbHble XeCTbl CEHCOPHOro aKpaHa

Hapucyiite «X» B OKHe KpMBOW, 4TOObI yOanuTb BCE MapKepbl U AenbTa-MapKkepbl 13
OKHa KpWBOW.

Cwm. rn. 5.1.6, "YganeHue Bcex mapkepoB", Ha CTp. 77.

1. Haxmute knasmwy [MARKER].

2. Bbibepute dyHkLMoHanbHyto knaeuwy "Delete Marker".
Mpnbop R&S ZNH oTkpoeT noameHto Ans Bbibopa BapuaHToOB yaaneHns mapke-
poB.

3. Bbibepute nyHKT meHto "Delete All".
Mpnbop R&S ZNH yganuT Bce mapkepbl 1 genbTa-MapKepsbl.

Mcnonb3oBaHue npenenos noMcka Mmapkepa

Mpnbop R&S ZNH nos3sonsieT ncnonb3oBaTh TONBKO OrPaHUYEHHbIV Y4aCTOK KPUBOW
AN PYHKLMIN aBTOMaTMYeCcKoro pasmelleHnsa mapkepa. Cm. "ABTomaTnyeckoe pasmve-
LeHve mapkepoB" Ha cTp. 146. MNMprbop R&S ZNH cogepxuT HacTpoviku Ansi onpeae-
neHus AByX NpeaenoB AvanasoHa noucka.

1. Haxwmute knasnwy [MARKER].

2. Bblbepute dyHKUMOHaNbHYO knasuwy "Set Marker".
Mpnbop R&S ZNH oTkpoeT nogmMeHo A4St Bbibopa BapMaHToOB pas3MeLLeHns map-
KepoB.

3. BbibGepute nyHKT MeHt "Search Range".
Mpnbop R&S ZNH oTkpoeT MeHI0 byHKLMOHANNbHbIX KNaBuL ANst Npeaenos
rovcka mapkepa.

4. BbibepuTe pyHKUMOHanNbHY knaeuwy "Search Range 1" unu "Search Range 2"
Onsa onpefeneHns AByX Npeaenos AnanasoHa novcka COOTBETCTBEHHO.
Mpnbop R&S ZNH oTKpoeT nogMeHo Ans onpeaeneHns HUXKHErO N BEPXHEro
npeaenoB AvanasoHa nouncka.

5. Bbibepute nyHKT meHto "Lower Limit".
Ha akpaHe npubopa R&S ZNH oTkpoeTcs none Ans BBOAa HMKHEro npegena.

6. BeepguTe Tpebyemblii npegen.

7. TlogTBepanTe BBOA OOHOW M3 KNaBULL eOUHUL, U3MEPEHNS.
Ecnun nonoca o63opa goctato4Ho Benuka, npubop R&S ZNH otobpaxkaeT cuHue n
3eneHble nNMHUKn, obo3HavaroLwme npegenbHble NMHUK Ana gnanasoHoB "Search
Range 1" n "Search Range 2" cooTBeTCTBEHHO. 10 yMOnyaHuo AnanasoH orpaHu-
YeHMs MoucKa OxBaTblBaeT BCKO Nonocy ob3opa.
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Cable Loss -0.58 dB
M1 2.25 GHz -0.24dB

N N N Y ey
IR

Start 1 GHz Stop 3 GHz

8. Takum xe obpasom 3agarite napameTtp "Upper Limit".

9. Takke MOXHO HaxaTb PyHKLMOHanbHyo knasuwy "Select Marker".

10. Beibepute dyHKUMOHaNbHY0 knasuwy "Selected Marker".

Mpunbop R&S ZNH oTkpoeT nogmeHto 4nsa Bbibopa NyHKTOB MEHIO AnanasoHa
nowcka.

11. BoibepuTe nyHKT MeHto "Search Range 1" nnm "Search Range 2".

Mpnbop R&S ZNH akTuBupyeT BoIOpaHHbIV Npeaen Avana3oHa novcka ans
BbIBpaHHOro Mapkepa.

OTKnoYeHWe Npeaenos noucka mapkepa

1.

Haxmute pyHKLMoHanbHyto knasuwy "Selected Marker".
Mpnbop R&S ZNH oTkpoeT nogmeHto Ans Bbibopa NyHKTOB MEHI0 AnanasoHa
noucka.

Bbibepute nyHKT meHto "Search Range Off".
Mpnbop R&S ZNH oTknoyaeT hyHKLMIO OrpaHnYeHns Nomcka Mapkepa ans
BbIOpaHHOro mapkepa.

UToObI OTKMHOUNTE DYHKLMIO MPEaEnoB NorMcka MapkepoB AN BCEX MapKepos,
BblOepuTe pyHKUMOHanbHyo knasuiy "All Markers" 1 noBTopuTe onmncaHHble
BbiLLE LUaru

MpocmoTp cnucka

MO>HO CKpbITb UK 0TOGPa3nTb OKHO pesyrbTaToB U3MEPEHUSI.
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7.3.4

AHanus pesyrnbTaToB U3MEpeHust

CneunanbHble XKeCTbl CEHCOPHOro aKpaHa

I'Ipose,qMTe nanbuem BepTuKarnbHO BBEPX UM BHN3 B OkHo pe3ynbTaTtoB U3MepPEeHU4,
YTOObI CKpPbITb UMK NOKa3aTb CMUCOK MapKepoB..

Cm. rn. 5.1.7, "CkpbITb nnun otobpasnTb OKHO pe3ynbTaTtoB n3aMepeHus”, Ha cTp. 78.

1. Haxwmute knasnwy [MARKER].

2. Bblbepute dyHKUMOHaNbHy knasumwy "View List".
Mpnbop R&S ZNH ckpoeT nnn otobpasut OKHO pesdyrbTaToB M3MEPEHUs, B 3aBU-
CMMOCTU OT €ro MCXOOHOr0 COCTOSAHMS.

Mcnonb3oBaHue NMHUA nHaKauum

Kak n MapkKepbl, MIMHUA MHOWKauMn nomMmoraeT onpenesintb YypoBeHb CUrHana.

JIMHNA nHAMKaUUM — 3TO CUHAS NpAMasg NMHUS, KOTopasi MPOXOAUT FOPU3OHTanNbHO 1
COOTBETCTBYET OMpefenieHHOMY 3Ha4YeHuo YPoBHS. MOXHO MOMECTUTb JINHWUIO MHAWKA-
U1K Ha nbor NuKcenb 3kpaHa. OTO 03HaYaeT, YTO TOYHOCTb NO3MLMOHMPOBAHMUS 1
TOYHOE MONOXeHMEe NIMHUN NHOUKAL MK NO BEPTUKANN 3aBUCUT OT paspeLleHns Nno Bep-
TUKanbHOM OCK.

Hanpwumep, npu grnanasoHe otobpaxeHnst 100 ob oguH NUKcenb COOTBETCTBYET

0,3 ob. B aTom criyyae TOYHOCTb NO3ULMOHNPOBAHUSA NMUHUN UHAMKALMW COCTaBNseT
0,3 ob. Ecnu BBOOUTCHA 3Ha4YeHme ¢ boree BbICOKMM paspelueHnem, npnbop R&S ZNH
oKpyrnsieT 1o 3HaveHune. Cm. puc. 4-1.

MepemelyaTb NMHUIO MHONKALUN MOXHO TaKke C MOMOLLIbIO MOBOPOTHOM py4ku. Pas-
Mep Lara Ans nepemMeLLeHns ¢ NOMOLLbI0 MOBOPOTHOM PYYKN COCTaBNAET OAMNH NMUK-
cenb.

1. Haxwmute knasuwy [LINES].

2. Haxwmute pyHkumoHanbHyto knasuwy "Display Line".
Mpnbop R&S ZNH oTobpaxaeT NMHMIO MHOMKALUM B BUAE CUHEN FOPU30HTanNbHOM
nuHun. OH nokasbiBaeT BepTMKaNbHOE NOMoXeHNe NuHUMKM B Tabnuue Hag obna-
CTblO Avarpammbi.
Mpwn akTuBauumn nuHumn nHamkaumm npmdop R&S ZNH Takke oTkpbiBaeTcs none
BBOAA 41151 onpeaerneHns BepTUKArIbHOro MNONIOXKEHNS NMUHNN.

3. BBepguTe HeoOXoOQUMOE 3HaAYEHWNE YPOBHSI.
Mpnbop R&S ZNH cooTBeTCTBYOLWMM 00pa3oM pasMecTuT JIMHUIO UHONKALMW.
MepemelyaTb NMUHUIO MHOUKALUM MOXHO TakKe C MOMOLLbHO MOBOPOTHOM PYYKM.

Wcnonb3oBaHue npenerbHbIX NNHUIA

MpenenbHble NMHUKM NOMOratoT ONPeAennTb, COOTBETCTBYET N CUrHanN onpeaerneH-
HbIM XapaKTepPUCTUKaM YPOBHS.
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MNpeaenbHas NMHUS COCTOMT M3 ABYX Ny Bonee Todek, CoeANHEHHbIX NPSAMbIMMI
nuHuamn. Kaxgas 13 Todek, onpegensiowmnx opmMy npeaenbHON NMHUK, COCTOUT U3
AByXx koopauHat. OgHa KoopAvHaTa onpeaensieT ropusoHTanbHoe NonoxeHve (Hanpu-
Mep, YacToTy), Apyraa — BepTukansHoe nonoxexwue. MNpubop R&S ZNH nossonger
co3gaBaTb nNpegenbHble NMHUK, KoTopble MoryT cogepkatb 4o 1000 Tovek.

3HadeHus, onpeaensiolme ropu3oHTanbHbIe XapakTepUCTUKN NpeaensHON NUHUNA,
MOryT 6bITb NGO abCOMTHBEIMM 3HaYeHAMU (Hanpumep, Yactota B MI'y), nmbo oTHo-
CUTENbHBIMY 3HAYEHNSIMM, OMOPHBIMU A1 KOTOPbIX SBNAETCA LEHTP N3MEPUTENbHOM
KpvBOW (Hanpumep, ueHTpanbHasi yactoTta). OTHOCUTENbHbIE 3HAYEHNS MOME3HbI,
Hanpumep, Npy U3MEePEHNN MOOYIIMPOBAHHbIX BbIXOAHBLIX CUTHANOB Y UBMEHEHWU LiEH-
TpanbHOWM YacTOoTbl, HO NPY 3TOM HEOOXOAMMO, YTOOLI NpeAenbHasi NIMHKWS ocTaBanach
npexHen. AbcontoTHas npeaensHas NUHUA MeeT paclumpeHne carina «.abslimy, a
OTHOCUTEeNbHasa npegensHas NuHNa — «.rellim»

3HadeHus, onpeaensioLme BepTKanbHbIe XapakTePUCTUKN, BCeraa siBAsSTCA 3Have-
HuamK ypoBHsi B Ab. Ecnv maclitabrupoBaHme BepTUKanbHOW OCY B HACTOsILLIEE BPEMS
ABNseTCA NMHenHbIM (eamHnubl B nnu BT), npnbop R&S ZNH aBTOMaTtuyecku nepe-
KMnoyaeTcs Ha norapudmmyeckoe MmaclutTabrpoBaHue Nocne BKIKOYEHNS NPeaenbHON
MNHWK,

Mocne BkNtoYeHMs npegensHor nuHumn npnbop R&S ZNH npoeepsieT, He nepecekaeT
NV curHan npegenbHyo NMHnI. ECnv 0AnH nnm HECKOMbKO YPOBHEW curHana npeBbl-
LIaloT npefenbHoe 3HayveHne, B npubope R&S ZNH nmetoTca nHgmkatopbl HapyLLeHus
NnpeaenbHON NNHUK,

e OG6lee cooblLeHMe B 3arofnioBKe AnarpaMmbl, KOTOPOE yKasblBaeT, nepecekaeT nu
CUrHan npeaernbHyo NMHUI0 Npedena, BKNoYas KpMBYo, KoTopas HapyllaeT npes-
ernbHOoe 3HayeHue:

L 3ByKOBOI7I CurHarn, KOTOprI7I BbIBOAUTCA MPU KaXXOoM HapyLleHUn npegena

% DTF Cable: 5528-HLFR @ s
Upper Limit Threshold -17 dB Trace 1 20/11/2020
Lower Limit Threshold -78.8dB Trace 1

-3.07dB

nan 100 MHz
Cable Loss Smith

Puc. 7-11: BepxHss n HWKHSS PEAEIIbHAS JIMHUS
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AHanus pesyrnbTaToB U3MEpeHust

MoxHo co3gaBaTh U pefakTMpoBaTh NpeaenbHble NIMHUU C MOMOLLbHO MPOrpamMmmMHOro
obecneyeHns R&S InstrumentView, a 3aTem NepeHOCUTb MX BO BHYTPEHHIOK NamMsATb
npubopa R&S ZNH. KonunuecTtBo npeaenbHbIX IMHWIA, KOTOPbIE MOXHO COXPaHUTbL B
namsTi, 3aBUCUT OT APYrnx HabopoB AaHHbIX, XpaHsLwmxcs B npubope R&S ZNH, nnu
OT MCMONb30BaHNSA BHELLHErO 3anOMMHaloLWero yCcTponcTea (Hanpumep, KapTbl
namsaTu).

MoapobHee 0 npegenbHbIX NMHUAX CM. 1. 5.8, "YnpasneHne Habopamn gaHHbIX",
Ha cTp. 89.

BbiGop npegenbHoi nuHnm

Mepen Tem, kak BbIOpaTh NpeaenbHyo NMHNIO, HE0BX0ANMO peLnTb, ByaeT nu oHa
NCMNOMb30BaTbCs B KAYECTBE BEPXHEW UMY HXKHEN npeaensHon nuHun. B cnyyae
BEPXHUX NpeaenbHbIX NUHUA Npnbdop R&S ZNH npoeepsieT, HaxoanTca nu curHan
Bbllle NpeAenbHON NMHUK. B cnyyae HWXHUX NpeaenbHbIX NMHUA npubdop R&S ZNH
npoBepsieT, HAXOAUTCA NN CUrHAN HWXe NpeaenbHOWN NMUHUN.

Heobxogumo Takke y6eﬂ,l/ITbCF|, YTO npeagernbHaa NMMHnA coemectmma C MacLiTabom
FOpVI3OHTaﬂbHOI7I ocwu.

1. Haxwmute knasmwy [LINES].

2. B 3aBUCMMOCTM OT NPUMNOXKEHU HaXXMUTE PyHKLMOHanNbHyo knasuwy "Upper
Limit" unu "Lower Limit".

3. BbiGepute nyHkT meHto "Load From File".
Mpnbop R&S ZNH oTkpoeT aucneTtyep darinos Ans Boibopa NnpeaensHOn NMHAN,

4. BbiGepute ogHy M3 AOCTYMNHbIX NPeaenbHbIX NTUHUA.

5. HaxmuTe dyHKUMOHanNbHy0 knasuwy "Load".
Mpnbop R&S ZNH akTuBupyeT NpedenbHyto NMHKI0. Ha anarpamme npegensHas
nuHnA oTobpaxaeTcs KpacHbIM ueetom. Cm. puc. 7-11.
Ecnu npegenbHas nuHNs yxe BbiOpaHa, MOXHO BKITHOYaTb M BbIKMOYaTh €€ C
NMOMOLLBbIO PyHKUMOHaNbHOW knasuwim "Show Limit Lines".

Takke MOXHO 3agaTtb noporoBoe 3Ha4yeHune, KotTopoe 6y,u,eT pa6OTaTb KaK npeaernbHasa
JINHUA. I'IoporOBoe 3Ha4YeHne — 3TO NpPoCTad ropn3oHTarnbHaa npegenbHaa NMMHUA.

1. Haxmunte yHKuynoHanbHyto knasmwy "Upper Limit" unu "Lower Limit".

2. Bbibepute nyHKT meHto "Set Threshold".
Ha akpaHe npubopa R&S ZNH oTkpoeTcst none gns BBoga nopora.

3. Beepgute Tpebyemblin Nopor.
Mpnbop R&S ZNH oTobpaxkaeT NMMHUIO 1 BbINOMHAET NPOBEPKY Npeaena Ans 3Toro
nopora.
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AHanus pesyrnbTaToB U3MEpeHust

MoporoBast MIMHWA U NIUHUA MHAUKALMK

Kak n nuHusa nagukaumm, noporoBas NUHWUA NpeacTaBnseT cobon NpsMyto ropuso-
HTanbHyo NMHM0. Pa3Huua B Tom, 4to npubop R&S ZNH BbinonHsieT nposBepky npea-
ena Ans noporoBbIX IMHWIA, HO HE ANSA NVHUA UHAMKALNN.

HapylweHnune npegena npv npoBepke MOXeT 6bITb Npobnemoi, ecnu Heob6xoamMmo
cchopmupoBaTb OTHET 06 M3MEPEHMSAX, NOCKOSbKY M3MEPEHUS C HapyLUEHHbIMW Npea-
enamMu B 9TOT OTYET He BKI0YatoTCH.

Vicnonb3ys NMHUIO MHAMKALUKM, MOXHO MCMOMb30BaThb SIMHWIO 1 OQHOBPEMEHHO CO3Aa-
BaTb OTYET 00 M3MEPEHUSAX, HE3ABMCUMO OT TOrO, ObINK N HapyLUeHbl kakme-nnbo
npegens.

Mpouecc oTkNoYeHns NpeaenbHON NMHUM aHanorMyeH npoweccy Boibopa NMHUK.

1. Haxwmute "Show Limit Lines"
Mpnbop R&S ZNH ckpoeT npeaenbHyo NUHNMIO.

2. Yto0Obl yoanutb npeaenbHble NMHUK, BblIbeprTe OYHKLMOHANBHYH KNaBuLly
"Upper Limit" nnn "Lower Limit".

3. Bbibepute dyHKLUMOHanbHyo knasuiy "Remove".
Mpnbop R&S ZNH yaanuTt npenenbHyo NIMHALO.

BbinonHeHue npoBepku Npenenos

HapylueHue npegena

O6paTtuTe BHUMaHMWe, YTO HapyLUeHne npeaena npu NpoBepke NPOUCXOAMT, TONbKO
€CIV CUrHan nepecekaeT npegernbHyto NMHKI. Ecnv ypoBeHb curHana coBnagaet ¢
npeaenbHbIM 3Ha4YeHEM, MPOBEpPKA CYNTAETCs NMPOAOAEHHONA.

Ecnu npegenbHble NUHUK akTUBHbI, Npubop R&S ZNH aBTOMaTN4eckn npoBepsieT Kpu-
BYIO Ha NpegMeT HapyLleHUs NpedenoB NOCe Kaxaon YacToTHOM pa3BepTku. [Noka
CuUrHan He nepecekaeT npefenbHyto NuHuto, Nnpubop R&S ZNH oTobpaxkaeT Ha ana-
rpamme namepeHuin cooblueHne "Pass". Ecnu xoTta 66l 0AHO 3HaYeHne (Hanpumep,
OOVH MUKCenb) BbIXOAWT 3a YCTaHOBMEHHble npegensl, npubop R&S ZNH otobpaxaeT
Ha namepuTenbHoOn anarpamme coobweHune "Fail" n, kpome Toro, nsgaeTcsa 3ByKOBOM
curuan.

[MpoBepka npegena OTHOCUTCS TONBKO K AManas3oHy 4acToT, 3a4aHHOMY NpeaenbHON
NVHWEN, a He KO Bcel nonoce ob3opa.

AyauocurHan

MO>HO BKNIOYNUTL UK BIKMIOYUTL 3BYKOBOW CUrHAm, KOTOPbLIA 3BYYUT B Criydae Hapy-

LUeHUs npeaena.

» Bbibepute nyHKT MmeHto "Audio Beep".
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Mocne aToro BkNtoyaeTcst 3ymmep, npubop R&S ZNH nsgaet 3BykoBOW curHan npwm
KakOoMm HapyLleHuu npegena.
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8 BekTopHbI aHanu3 Leneu

Pexum aHanuaaTopa uenei BkovaeT yHKUUK A5t onpeaeneHust XapakTepucTuk
Liernen ¢ NoOMOLLbH0 OAHOMO UMK ABYX M3MepPUTENbHbLIX MOPTOB.

Bce mogenu npubopa R&S ZNH mnmetot cnegawmii redHepatop n KCBH-mocT, Heobxo-
Onmble ansa paboTbl aHanusaTopa uenen. AHanmM3aTop Lener No3BonsieT NpoBOAUTb
n3MepeHnst Ans onpegeneHns napameTpoB OTPAXEHUS UMW Nepegayvn UCrbiTyemMoro
yctporictea (LY) B 06oumx HanpaBneHusx. Nomumo amnnutyabl nepegaBaemMon u
OTPaXXEHHOWM MOLLHOCTN BEKTOPHbIE U3MEPEHUS NO3BOSAIOT Takke onpeaensiTb aso-
Bble Xapaktepuctukm NY.

XOTS TOYHOCTb M3MEPEHMI BbICOKA YXKe NMpu 3aBOACKOW Kannbposke, B npubope
R&S ZNH Takke npegycmoTpeHbl Bce HeobXoaumble MeTOAbI KarnmbpoBKM TaKMX
N3MEepEeHNIA C LeNbo KOPPEKLMN aMNANTYAbl U JONONHUTENbHOMO NOBbLILLEHUS TOYHO-
CTM NnonyYyaembIX pe3ynbTaToB.

1. Haxwmute knasuwy [MODE].

2. HaxmuTe dyHKUMOHanbHyto knasuwy "Vector Network Analyzer".
Mpnbop R&S ZNH 3anyctuT pexxum BekTopHOro aHanmsatopa uener (VNA) un
BKIOYUT CNeasLLUmMi reHepaTop.

Vector Network Analyzer @ @ s
UpperLimit Trc1 2365dB 14.00 dB Tre3 201512020
Lower Limit Trc1 -46.34dB r 37.33 dB Tre 3 358 (2 9'1"-"102
Line1-2033dB Line2 -1867dB  Line 3 0.841412 ]

Trc1 ELen 115410 mm  Trc2 ELen 1.152 m Trc3 Delay 9.32 ns Trc4 Delay 7.51 ns
M1 1158 GHz
M2
M2

116H, @

S22 v Select Trace

Puc. 8-1: Komroroska skpaHa aHam3aropa yenei

1 = CTpoka 3aronoBka
2 = OKHO pe3ynbTaToB U3MepPeHUS
3 = OkHO napameTpoB

4a, 4b, 4c, 4d = OTObpaxaeTcs 4O YeTblpex pasnmyHbIX OKOH N3MePUTENbHbIX KPMBBIX, CM. OKHO 13mepu-
TeNbHOW KpuBOW

5 = B okHe n3mepuTenbHOW KpUBOM MOXHO UCMOMb30BaTh A0 LLECTU pasnnyHbIXx Mapkepos. Bo
BCEX KOMBMHaLMAX OKOH KpUBbIX OTOBpaxaeTcs BCEero LecTb MapKepos.
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8.1

KannubpoBka namepeHnin

6a, 6b = BepxHuii 1 HWKXHWI Npeaenbl UCMbITaHUA

JIvHna nHavkaumm

MeTka KpuBoW

9 = O630p KoHUrypaumm

10 = MeHto dyHKLMOHaNbHBIX KaBuLL aHanuaaTopa uenem

OnpeaerneHne BbIXOAHOrO YPOBHSI MOLLHOCTU M3MepUTENbHOro nopTa (crneaawmii
reHeparop)

BbixogHo# ypoBEHb MOLLHOCTU U3MEPUTENBHOMO NnopTa

Vcnonb3oBaHune BbixogHoro ypoBHs 0 gBMBT (Mnu ocnabnenus npuemHuka 0 gb) ans
namepeHnii S12 nnu S21 moxeT BbI3BaTb Neperpysky Ha BY-sxoge. Moatomy ans
3TUX U3MEPEHMIN PEKOMEHAYETCS UCNONb30BaTh BbIXOAHOMW ypoBeHb -10 ABMBT (no
YMOJYaHMI0) UNn HUXe. JTO, B NEPBYIO O4epefb, OTHOCUTCS K MU3MEPEHUSAM YCUnuTe-
nemn.

Cnepsimii reHepaTop hOpMUPYET CUrHan Ha TekyLlen Yyactote npubopa R&S ZNH.
HoMuHaneHbIN BIXOAHOW YPOBEHb cuUrHana perynupyetca ot -25 abmBT go 0 gbmBT
¢ warom 1 ab.

1. Haxwmute knasuwy [SCALE/AMPT].

2. Bblbepute yHkumoHanbHyto knasuwy "Port Config".
Mpnbop R&S ZNH oTKpoeT nogMeHo A5is KoHUrypawumm HacTpoek N3MepuUTESb-
HOro nopra.

3. Bbibepute nyHKT meHto "Port Power".
Ha akpaHe npubopa R&S ZNH oTkpoeTcs none Ans BBOAA BbIXOQHOIO YPOBHS.
BbixogHas MOLWHOCTb crieddLero reHeparopa HaxoguTcs B AnanasoHe ot
-25 npbmBT o 0 pbMBT.
CraHpapTHOe 3HadeHue BbIXOAHOM MOLLHOCTU cocTasnseT -10 gbmBT. YT06bI
YyCTaHOBUTb YPOBEHb Bbilwe -5 oBbMBT, napameTp "Range" Heob6xoaumo N3aMeHnTb
¢ "Leveled" Ha "Max Range".

4. TarKe MOXHO CHU3WUTb YPOBEHb CUrHarna ¢ NoMoLLblo ocnabneHns npuemHvka
"Rcv Attn Port 1" unu "Rcv Attn Port 2"
Bbibepute nyHkT "Rev Attn Port 1" nnmn "Rev Attn Port 2" n3 nogmeHio "Port
Config".
Ha akpaHe npubopa R&S ZNH oTkpoeTcs none Ans BBOAa YPOBHSA ocnabneHus.

5. BBeguTe HeobxoaumMoe 3Ha4YeHue.

6. nOﬂ,TBepﬂ,MTe BBOJ 3HA4YeHUs KnaBuLLEN €ONHUL N3SMEPEHUA.

KannbpoBka namepeHuii

Mo ymonuanuio, npubop R&S ZNH ncnonb3yeT 3aBoAcKyto KanmbpoBky. 3aBoackas
kannbposka npeacTaBnsieT cobow NonHyo ABYXNOPTOBYO KannmbpoBKy BO BCeM Auana-
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KannubpoBka namepeHnin

30He yacToT mogenu npubopa R&S ZNH. Mo ymonyaHuio ncnonb3yeTcs 3aBockas
KanmbpoBka, HO OHa MOXET ObITb Nepe3anucaHa Nnosib3oBaTENbLCKOW KanMoOpoBKOW (CM.
rn. 8.1.3, "BeinonHeHve kanubposkun", Ha cTp. 160). Bo MHOrmnx cnyyasx 3aBoackas
KannbpoBka yxxe JaeT TOYHble pe3ynbTaTbl.

YT06bI NONYYnTh Hanny4ylwne n Hanboree TouHble pe3ynbTaTbl, HEOOXOAMMO OTKanm-
OpoBaTb M3MepeHMe BPYUHYI0, MOTOMY YTO 3aBOAcCKas kanMbpoBka He yunTbiBaeT
BMUSIHWE peanbHOW N3MepUTENbHOW YyCTaHOBKM (Hanpumep, kabenwu). B npubope
R&S ZNH npegycMoTpeHo HeCKOMbKO MeTodoB kannbposku. MNoTpebyeTca ogHa 13
OOCTYMHbIX KannbpoBouHbix Mep R&S FSH-Z28, -Z29 (koa 3akasa: 1300.7804.03 n
1300.7504.03) unn R&S ZV-Z121 (kop 3akasa: 1164.0496.02/.03).

Takke MOXHO co3faTb MHAUBUAYaNbHbIE KanMBPOBOYHbIE HAGOPbI C MOMOLLIbH NPO-
rpammHoro naketa R&S InstrumentView 1 nepeHecTtn nx B npudop R&S ZNH.

YTo6bI ycnewHo oTkannmbpoBaTb N3MEPUTENbHYHO YCTaHOBKY, HEOOXOANUMO NOAKII0-
YUTb KanMBPOBOYHYHO MEpPY K OMOPHOI MIOCKOCTU, 0ObIYHO K BbIXOAY M3MEPUTENBHOrO
BY-kabens.

Mpexae yem oTkannbpoBatb Npnbdop R&S ZNH, Heob6xooMmMo yCTaHOBUTL NapamMeTpbl
YacTOTbl, OMOPHbIV YPOBEHb, MNOJIOCY U3MEPEHUSI U YPOBHU ocnabnennsi. Ecnu name-
HUTb OAMH U3 3TUX NApPaMeTPOB MOCIE YCMNELUHON KanMbpoBK/, OHa MOXET CTaTb
He4eNCTBUTENbHON.

Bo Bpems kannbposku npubop R&S ZNH ycTpaHsieT cuctematmyeckme norpeLHocTu
n3amepeHns. 3TOT NPOLECC OCHOBAH Ha MOMPaBOYHbIX AaHHbIX, KOTOPbIE MNOMyYaloT Npu
BbINONHEHNN KanMOpPOBKMY.

[MonpaBoyHble AaHHbIE ANS U3MEPEHNn NapaMeTpPoB Nepeayn OCHOBaHbI Ha pe3yrb-
TaTax CpaBHEHUA XapakTepPUCTUK Nepeaayn n3mMepuTenbHON yCTaHOBKM C YAaCTOTHOW
XapaKkTepPUCTUKONW cnepsilero reHepaTopa. lNonpaBoyHble AaHHbIE NS N3MEPEHUI
napameTpoB OTpPaXKeHWs1 OCHOBaHbI Ha pe3ynbTaTtax M3MepeHns NnapameTpoB OTpaxe-
Husa npu K3 n XX.

KannbpoBka ocTaeTcs AeNCTBUTENBHOW NOCne BbIKIIYEHMS Unn nepexoga npmubopa
R&S ZNH B gpyrowv pabounii pexxum, Tak kak AaHHble KannbpoBKN COXpaHATCA BO
BHYTpeHHen namaTtu npubopa R&S ZNH. Ecnn namepeHmne coxpaHsetcsa B Habope
OaHHbIX, AaHHblE KanMbOpOBKM SIBMNSILOTCA YacTbo 9TOro Habopa AaHHbix. [pu BoccTa-
HOBMNeHUM Habopa AaHHbIX U MOBTOPHOM BbIMOSIHEHUWN TOTO KEe U3MEPEHUS, HE HY>KHO
NoBTOPHO kanubposaTtb Npmdop R&S ZNH.
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Port1 Port2

Refl Norm Refl Norm Refl OSM
Open Short

Trans Norm P1

—
Ap—

Trans Norm P2 Trans Norm
Both

® Calibration Kit 7N-7135-FEMALE

Puc. 8-2: [lnanoroBoe okHO Kanmbposkn

1 = KombuHaums nameputenbHbix nopTos, cm. "BY-nopt 1/ BY-nopt 2" Ha cTp. 25
2 = Tun kanubposku cm. ri. 8.1.2, "MeTtoab! kannbposkn”, Ha cTp. 158
3 = KannbpoBo4Hble Habopel, cm. ri. 7.1.7.3, "KanubpoBouHkiin Habop", Ha cTp. 128

8.1.1 CocTtosiHusa KannbpoBKu

CocTosiHMs KannMBPOBKN aHaNoOrMyYHbl PEXnMy nUcnbITaHus kabenen n aHTeHH. [lonon-
HUTEmNbHbIE CBeAEHWs CM. B pasgene . 7.1.7.1, "CocTtoaHus kannbposkn”,
Ha cTp. 126.

8.1.2 MeToabl KanMGpOBKM

Mpnbop R&S ZNH npepoctaBnseT HECKONbKO METOAOB KanMOpPOBKM Ha OAHOM WK
ABYX M3MEPUTENbHbIX MOPTax AN BEKTOPHbIX U3MEPEHWIA.

e Refl Norm Open
MeToa KanMbpoBKM HOPMUPOBAHHOIO OTPaXeHNs TpebyeT NoakNYeHns mepbl XX
K BblOpaHHbIM n3mepuTenbHbIM nopTam. OH Mcnonb3yeTcs AN NofnyyYeHus
MOMpPaBKN Ha OTPaKEHME.

e "Refl Norm Short"
MeTopn KanMbpoBKN HOPMUPOBAHHOIO OTPaXKeHUs TpebyeT noaknoyeHus mepbl K3
K BblGpaHHbIM n3MmepuTenbHbiM nopTam. OH UCNOMb3yeTcs ANs NonyyYeHus
ronpaBku Ha OTPaXKeHue.

o "Refl OSM"
MonHas ogHonopToBasa kannbpoBka TpebyeT NOAKNIOYEHNS K BbIBpaHHOMY n3me-
putenbHomy nopTy mep K3, XX n Harpysku. OHa ncnonb3yeTtcsa Ans nony4eHns
MOMNpaBOK Ha paccornacoBaHve, OTPaXeHWe N HanpaBeHHOCTb.

e "Trans Norm P1"
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[ns meToaa kannbpoBKM HOPMUPOBAHHON Nepefayn TpebyeTcsi Mepa CKBO3HOTO
coeguHeHus mexay noptamu 1 n 2. OH ucnonb3yeTcst A1 NONyYeHWs NOonpaBKu
Ha nepegauvy.

"Trans Norm P2"

[na meToaa kanMbpOBKM HOPMUPOBAHHON Nepeaaydn TpedyeTcs Mepa CKBO3HOIro
coeguHeHus mexay noptamu 2 n 1. OH ucnonb3yeTcst 4 NONyYeHWs MONpaBKu
Ha nepegauvy.

"Trans Norm Both"

[na meToaa kanMbpOBKM HOPMUPOBAHHOW Nepeaaydn TpedyeTcsa Mepa CKBO3HOIro
coeguHeHus anst o6omnx N3aMepuTenbHbIX NOPTOB (Mexay noptamu 1 1 2 n mexay
noptamu 2 1 1). OH ncnonb3yeTcs AN NonyyYeHns NonpaBkM Ha nepegady B oboux
HanpaBneHusX.

"TOSM"

TOSM —3aT0 MeTOoq, KannbpoBKK, TPEOYIOLLIMIA TaKNX e KannbpoBOYHbLIX MeEp, YTO
n metoq «Refl OSM» co ckBO3HbIM coeanHeEHMEM ANst 000MX U3MEPUTENbHbIX
nopToB. Bce namepeHnsi BEINOMHAOTCS B MPSAMOM 1 06paTHOM HanpasneHun. OH
ncnonb3yeTcs A1 NONyYeHus MONPaBoOK Ha paccornacoBaHne, OTpaXeHue u
HanpaBfeHHOCTb Ha BCEX MOPTax MCTOYHMKOB U MOMNPaBOK Ha nepegady B 06omx
HanpaBneHnsx.

"UosmM"

Knaccuyeckuin metop kanmbposkn TOSM He obecneynsaeT npsmyto kannbpoBky
N3MepuTENbHbIX YCTAaHOBOK ANst MY, ocHaLLeHHbIX pa3beMamy pasHbIX TUMOB Ha
BXoAe U BbixoAe. [Ans peweHns aTor 3agayum ncnonedyetcs metog UOSM, oH Tpe-
OyeT Tex e Tpygos3artparT, uto u metog TOSM, HO ncnonb3yeTcs HEM3BECTHasI
Mepa CKBO3HOIO COEAMHEHMS.

OTOT MeToa MOXHO BbIOpaTh cnegywmm odpasom:

- Ecnu ana namepuTernbHbIX NOPTOB Ha3Ha4eHbl pa3Hble TUMbl Pa3beMoB, aHa-
nmM3aTop aBToMaTnyeckn 3ameHseT kannbposky TOSM Ha UOSM.

- Ecnu ncnonb3ylotcsa Te xe TUMbl pasbeMoB, HO COOTBETCTBYOLLLAA Mepa CKBO3-
HOro cCoeuHeHns1 He onpeaeneHa, aHanu3aTop TaKkKe 3aMeHAeT KanmbpoBKy
TOSM Ha UOSM.

— Kanubposka UOSM moxeT ObITb BbiOpaHa siBHbIM 06pa3om B puc. 8-2.

Kaxablii MeTog KannmbpoBKy NOAXOAUT AN onpeneneHHbIX BUOOB N3MepUTENbHbIX
3agau.

[ns nsamepeHunin ¢ BLICOKOM U30naumen ncnonb3ynte MeToabl HOPMUPOBAHUSA U
KanmbpoBKN M30NALMN.

[ns namepenuin ounbTpos, TPebyoLwmnx BbICOKMX CTaH4apToB (Hanpumep, S11 B
nonoce nponyckaHus nydwe, yem -20 Ab), ncnonb3ynte NONHy ABYXNOPTOBYIO

KannbpoBKy.

[na nsmepeHnii Bcex S-napameTpoB Ha aTTeHAaTopax UM yCUnUTEnNax UCNonb-
3yliTe MOSHYI0 ABYXMOPTOBYHO KanmbpoBKy.
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8.1.3 BbinonHeHne KannbpoBku

® YcnelwHas kanvbpoBka nepenucbiBaeT npeablayLlyo KanbpoBKy, 3aMeHsAs Bce
npeablayLume AaHHble KOPPEKLUM CUCTEMAaTUYECKOW NOrPELLHOCTH.

I'Ipou,ep,ypa npoBOAUNTCA OOANHAKOBO OJ1A BCEX METOAO0B, 3a UCKIKDYEHNEM TUNa n
Konn4yecrtBa Kaﬂl/l6pOBO‘-IHbIX Mep, KOTOpble BaM noHagobsTcs.

1. OTtcoeamuHute BY-kabenb ot LY.
Mocne oTkntoveHus NY npubop R&S ZNH rotos k kanmbpoBke.

2. Haxwmute knasuwy [CAL].

3. Bbibepute dyHkumoHanbHyto knasuwy "Cal Config".
Mpnbop R&S ZNH oTkpoeT [J1anoroBoe okHO KanubpoBKu.

4. Bblbepute "Ports" ("Port1" n/unn "Port2"), utobbl onpeaenuts Ha3HavyeHus NOpToB
mexay npubdopom R&S ZNH 1 kannbpoBoOYHbIM MOAYIEM.
Mpubop R&S ZNH nony4yaeTt gaHHble o Tune "Connector” n Buge "Gender" pas-
beMa 13 danna "Calibration Kit".

5. Bblbepute Tvn "Type" ans npoBeaeHUst KannbpoBKu.
[ononHuTtenbHble cBegeHns cM. B pasgene rn. 8.1.2, "MeTtoabl kanubposkun",
Ha cTp. 158.

6. Bbibepute kanMbpoBoYHLIN HAabop 13 gucnetyepa arnos, YToObl 3arpy3nTb Tpe-
Oyemblii ann KannbpoBKu.
Cnuncok nogaepxmBaemMblx KannmbpoBoYHbIX Habopos cMm. B . 7.1.7.3, "Kanubpo-
BOYHbIN Habop", Ha cTp. 128.

7. Bbibepute "Apply", 4TOObI COXpaHUTb KOHUIypaLnio KarnMbpoBKK.
Mpubop R&S ZNH oTkpoeT r. 4.1.4, "OkHo n3meputensHom Kpueoii", Ha cTp. 34.
Ecnu koHurypaums kanmbpoBkn HecoBMecTMMa Ansi BbIopaHHbIX nopToB "Ports”
N HacTpoek Tuna kanmbposkn "Type", npubop R&S ZNH BbiBOaWUT COOTBETCTBY!IO-
Lee coobuieHue.

Invalid Calibration Configuration.

Please check active port and cal kit selections

8. Bbibepute dyHkumoHanbHyto knasuwy "Calibrate”, 4tobbl neperiti kK nons3osa-
TEnbCKOWM KanubpoBKe.
Mpnbop R&S ZNH BeiBegeT gnanorosoe okHo "Calibration Configuration”.
Ecnun HeobGxoonMmo naMeHnTb KoHdurypauuo kannbposku, Beibepute "Cal Config”,
YTOObI BHECTU U3MEHEHWS.
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Galibration Configuration:

Type: CalibrateUOSM
Galibration Kit: ZN-Z135-FEMALE
Ports: P1 Active P2 Active

Change Calibration Configuration with the Cal Config.

Cal Config Start Cal Cancel

9. Bbibepute "Start Cal" gnsa 3anycka kannbpoBku.
Mpnbop R&S ZNH BbiBEOET ANMANoroBoe OKHO KanMbpoBKM, OTpaXaroLLee coxpa-
HEHHYI0 KOHUrypauuo kanmbpoBKku.
Hwxe nokasaH npumep KanubpoBOYHbIX Mep, CBA3aHHbLIX C METOAO0M KannbpoBKu
USOM, coxpaHeHHbIX B KOHpUIrypauum kannbpoBKu.

@ Port1 Port? @ o P1<>P2 @

Open Open Through @

Match Match @

Open (P2) Short(P2) @ Match (P2) Switch Port Back

Puc. 8-3: [lnarorosoe okHO Karimbposku

1 = KannmbpoBoYHble namepuTenbHble NopThl, cM. "BY-rnopT 1/ BY-nopT 2" Ha cTp. 25
2 = BblbpaHHbI KannMbpoBOYHbLIN N3MEPUTENBLHBIN MOPT

3 = 3aBepLueHHas kannbpoBoyHas Mepa

4 = ObpabaTbiBaemasi kanMbpoBoYHas Mepa

5 = HekannbpoBaHHas mepa

6 = ®OyHKLUMOHanbHas knasuLia Ans KannbpoBku

10. MoxHo cny4variHbiM 06pa3om BbiOpaThb Ntobyto kannbposouHyto mepy ("Open”,
"Short", "Match", "Through") Ha pa3HbIx kKanMOPOBOYHbLIX U3MEPUTESBHbIX NOPTaXx,
4YTOObI NPOOOIMKUTL KanMOPOBKY.

Tarke MOXHO HaxaTb "Switch Port", 4ToObl NepekntouYnTLCS Ha HYXKHbIA N3Mepu-
TenbHbIV NOPT, YTOObI MPOAOIMKNTL KAaNMOPOBKY MEPBI.

3aBepLUeHHble KanMbpoBOYHLIE MeEpPLI BblAENEHbI CUHMM LBETOM, @ MOPT B Npo-
Lecce kannmbpoBkM BblaeneH opaHxeBbiM. CM. puc. 8-3.

8.2 T[lpoBeaeHne namepeHuin B pexxmme BEKTOPHOro aHanusa-
TOpa uenen

B oTnmume oT ckansipHbIX U3MEPEHNI, BEKTOPHbIE U3MEPEHNS AOMOMHUTENBHO Onpe-
nensoT dasoBble XapakTepucTukn NY. BeKTOpHbIE M3MEPEHNSA NMEIT Oonee BbICOKUI
OVHaMUYeCcKMn AnanasoH U TOYHOCTb Bnarogaps yCoBepLUIEHCTBOBAHHBIM MeTo4am
KanmbpoBKM, KOTOpble 0b6ecneYnBatoT BEKTOPHLbIE n3MepeHus. MogpobHocTn o ckansp-
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8.2.1

MpoBeaeHne N3MepeHUii B pexKnMe BEKTOPHOrO aHanmaaTopa Lene

HbIX M3MepeHnsix cM. B . 7.1, "TpoBeaeHne namepeHnii kabenem n aHteHH",
Ha cTp. 112.

[TOMVMMO HOPMMPOBaHUSA BEKTOPHbIE U3MEPEHMS BKITIOYAOT METOAbI NMOSHON Kanu-
OpoBKK, KOTOpble TPEDBYIOT MCNONB30BaHUS COrnacoBaHHoW Harpy3kn 50 Om B gonorn-
HeHune k pexumam XX n K3. Bmecto xapaktepuctuk KCBH-mocTa peluatomm dakro-
pOM KayecTBa pe3ynbTaToB ABMSETCS Ka4ecTBO KanmbpoBoYHbIX Mep. Cm. . 8.1,
"Kannbposka nsmepennii", Ha cTp. 156.

/3-3a 6onee BbICOKOrO AMHAMUYECKOrO AManas3oHa BEKTOPHbIE N3MEPEHUS NMO3BONSIOT
Bonee TOYHO U3MeEPATHL XOPOLLO corfacoBaHHble NY npu 6onee BbICOKOM paspeLueHun
3KpaHa.

BekTopHble n3amepeHus Takke OTKpbIBalOT AOCTYN K 6onbluemMy KonMyecTBy oopMaToB
N3MepeHnii 1, cnegoBaTtenbHO, NpegocTaBnsaoT 6onble nHgopmaymm ob NY ¢ pas-
HbIX TOYEK 3PEHUS.

Mogayva HanpskeHUst NOCTOAHHOrO Toka Ha akTuBHble Y

[Mpwn BbINONHEHUN U3MepeHnin akTUBHbIX Y (Hanpumep, ycunuTtenen), MoxXHO noga-
BaTb Ha HMX HanNpsbKeHWe NOCTOSIHHOrO Toka, noakntouns BY-kabenb kK noptam
cmeweHus BIAS. HanpsikeHne noctosHHoro Toka (R&S K10) nogaetcsa ot noaxoasi-
LLlero BHELHEero NCToYHMKa nuTtanus (makc. 600 mA/make. 50 B).

OpHoBpeMeHHOe 0TObpaXkeHMe 4O YeTbipeX PasfiMyHbIX U3MEPUTENbHBIX KPpUBbIX (S-
napameTpbl, BOMIHOBbIE BEMMYMNHBI, COOTHOLLEeHUS) 1 oopmaTos (dB Mag, Linear,
Phase, Smith, SWR, Polar n Group Delay) HacTpanBaeTcsa ¢ NOMOLLbIO OYHKLNOHAMb-
How knaBuwmu [TRACE] > "Display".

Mpnbop R&S ZNH moxeT oTobpaxaTb 40 YeTbIpEX OKOH U3MEPUTENbHbBIX KPUBbIX,
COOTBETCTBYHOLLME U3MEPEHUSA 1 hopMaTbl KPMBBIX YKa3blBAKOTCSt HA METKE KPUBOM.

O6patuTe BHMMaHWE, YTO OQHOBPEMEHHOE OTOBpaxeHne bonee ogHOro pesynbtaTta
Ha OJHOW anarpamMmme BO3MOXHO TOSbKO Mpu BbICOKOTOYHOM Kannbposke. Cm. . 8.1,
"Kannbposka namepeHuii", Ha ctp. 156.

N3mepeHne S-napameTpoB

S-napameprl ABNATCA OCHOBHbIMU N3MepAaeMbiMU BENTMYNHAMM aHann3artopa
Ll,el'leVI, OHW onucbIBatoT, Kak Y nameHsaeT curHan, KOTOprI7I nepegaetca unn oTpa-
XXaeTca B NpAMOM uUnm O6paTHOM HanpaBneHnn.

Hwxe Takke nokasaHo, 4To, Korga NopT NCTOYHUKA N HArpy3kKn coriiacoBaHbl
HengearbHo, 4acCTb nepe,qarou.l,eﬁc;l BOJIHblI MOXET OTPa3nTbCA OT NPUEMHOIO nopTa.
npl/l N3MEPEHNAX NpAMOro curHana BO3HMKaeT AOMOJIHUTENbHAA COCTaBNAKOLLAA Ay, a
npu NaMepeHnax 06paTHOFO CurHana — OonosiHnTenbHaaA coCcTtaBnAaowasn a,.
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) >
) dq o—— 52 —0 b,
Forward |—:> \vb2,rev Reverse
measurement b1 1! 22 measurement
— - —— g —
< S]: 2
b1,re\4f

Port 1 DUT Port 2

Puc. 8-4: CurrarisHbie oTokv rpu ABYXITOPTOBbLIX U3MEPEHNSX

a, = lNapatowas BonHa Ha nopte 1

b; = Wcxopsawasa sonHa Ha nopTe 1

b, = OTpaxeHHasi BonHa Ha nopTe 2

a, = Vcxopsduiasa BonHa Ha nopTe 2

Sy = KoadhduumeHT oTpaxeHus MUY, oTHowweHne mexay by 1 a; npy namepeHumn B npsiMoM HanpasneHun ¢
cornacoBaHHbIM noptom 2y NY, 1.e., S;; =by/as, ecnn|a >0umna, =0

S,1 = KoacbcpuumeHT nepegaym B npsiMOM HanpasreHnu, OTHOLLEHNE Mexay b, 1 a; Npu n3mMepeHum B npsi-
MOM HanpaBfeHWn ¢ cornacoBaHHbIM noptom 2y NY, T.e., S,; =b, /a4, ecnu |a4| >0mna, =0

S,, = KoacbpurumeHT nepegaym B 06paTHOM HanpaBneHun, OTHOLLEHWE Mexay by n a, npu nsmepexun B
obpaTHOM HanpaBneHumn ¢ cornacoBaHHbIM noptom 1y NY, 1.e., S;, =by/a, ecnn|ay,| >0umna,; =0

Sy, = KoadhdumumeHT oTpaxkeHusi nopta 2 LY, oTHoweHne mexay b, un a, npu namepeHun B o6patHom
HanpasneHumn ¢ cornacoaHHbIM noptom 1y WY, 1.e., S,, =b,/ a,, ecnn |ay,| >0umna,; =0

Start 850 MHz Stop 1.2GHz  Start 850 MHz

Tre3 S22 M

| ~ P
N | ) || Y
|I| R ||'| |‘ J “ F l!

I

Start 850 MHz Stop 1.2GHz  Start 850 MHz

Puc. 8-5: OtobpaxxeHne nsmMeperHnii S-napameTpoB B YEThIPEX OKHAX USMEDUTEITbHBIX KDUBLIX USMEDEHMI

1 = MeTka KpuBoOW

2a, 2b, 2¢, 2d = [1o YeTbIpex pas3nU4HbIX KOMOUHALMI OKOH N3MEPUTENbHBIX KPUBBIX

3 = VamepuTenbHas kpusasi

4 = BblbpaHHas kpuas

5 = OpuHakoBasi HavarnbHas U KOHeYHas ropusoHTanbHas obnacTe (Hanpumep, YacTtoTa)
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1. Haxwmute knasuwy [MEAS].

2. BblGepute (hyHKLMOHaNbHYO Knasuwy ansa tpebyemoro navepeHuss S-napavertpa
("S11", "S21", "S12", "S22").
Mpnbop R&S ZNH BbInonHUT BbibpaHHOE U3MepeHue S-napameTpa.
[ns nony4yeHns 4ononHMTENbHOW MHopMauumn 06 namepeHun napameTpoB nepe-
Jaun n otpaxeHuda cm. rn. 4.5.1, "iamepenne napameTpos nepegayn”, Ha cTp. 66
nrn. 4.5.2, "iamepeHne napameTpoB OTpaxkeHns", Ha CTp. 67.

8.2.2 WsmepeHue BONMHOBbLIX BEMUYUH

@ Onuus R&S ZNH
[na namepeHnst BONHOBbLIX BeNn4uMH Tpebyetcsa onunsa R&S ZNH-K66 (koa 3akasa:
1334.6869.02). Cm. Takke rn. 8.2.2, "IamepeHune BOMHOBbLIX BENUYMH", Ha CcTp. 164.

Pe3ynbTat n3amepeHuin BONHOBbLIX BENUYMH NpeacTaBnseT cobor mowHocTb (4bmBT)
nobbix NepeaaBaembiX UV NPUHUMaEMbIX BOSH.

BonHoBbIe BENNYMHBLI MOKA3bIBAOT 3HAYEHNE MOLLUHOCTU CUTrHANoB Ha NPUeMHbIX
nopTtax aHanu3artopa. rlpl/l 9TOM MMEETCA OTIin4ne ot M3MepeHVII7I S-napameTpOB,
korga abcontoTHas MOLLHOCTb nnHenHoro NY BO BHMMaHWE He NPUHNMaeTCA. Cnepo-
BaTeNbHO, BONIHOBbLIE BEMUYMHBLI MOAXOAAT ANA aHanuaa HenvHenHocTen 1Y, a Takke
B Ka4eCTBe CeJIeKTUBHOIo nameputenda MoLHOCTU.

Trc1 a1(P1) Mag Trc2 b2(P1) Mag

Start 850 MHz Stop 1.2GHz  Start 850 MHz Stop 1.2 GHz

Tred b1(P1) Mag Trc4 a2(P1) LD

Start 850 MHz Stop 1.2GHz  Start 850 MHz Stop 1.2 GHz

Puc. 8-6: OTobpaskeHne n3MepeHuii BOSTHOBbIX BEJTNYNH B YETbIPDEX OKHAX N3MEPUTESTbHBIX KDUBBIX M3MEDE-
HW

1. Haxmwnte knasuwy [MEAS].
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8.2.3

MpoBeaeHne N3MepeHUii B pexKnMe BEKTOPHOrO aHanmaaTopa Lene

2. Bbibepute dyHKLMOHaNbHYO KnaBuLy Anst Tpedyemoro n3amMepeHnsi BOSIHOBOM
BenuuuHbl ("a1", "b1", "a2", "b2").
Mpnbop R&S ZNH BbINONHUT BbIOpaHHOE M3MEPEHME BONTHOBOW BEMNUYMHBI.

3. BbibepuTte "Driving Port", 4yToObl NepekntiounTb UCTOYHKK CUrHana Ha ynpasnsito-
LA NopT.
MNpunbop R&S ZNH oTobpasnTt noameHto ang Beibopa nopta "Port 1" nnn "Port 2",
KOTOpbIN BygeT NCnonb30BaTbCH B Ka4eCTBE UCTOYHMKA CUrHana.

Kak nokasaHo Ha puc. 8-4, ons BOMHOBbLIX BENIMYMH UCMONb3YOTCSA cneaytowme obo-
3HaYeHus:

O6o3Ha4eHus OnvcaHue

a; Src Port j Mapatowasa Ha nopt i Y BonHa, npy 3TOM NopT j
MY ("Driving Port") sBnsieTca ncToyHnkom curHana.

a; AeTeKTPYeTCA Ha 3TanoHHOM NPUEeMHWKe nopTa
BALI, nogkntoueHHoro k nopTty i NY.

b;Src Port j Mcxopswas ot nopta i Y BonHa, npu 3ToM NopT j
WY ("Driving Port") aBnsaeTca nCTOYHMKOM curHana.

b; neTekTMpyeTCs Ha N3MepUTENLHOM NPUEMHNKE
nopta BALL, nogkntoueHHoro K nopty i Y.

Mpn npsmom cTaHaapTHOM U3MepeHun S-napameTpos a, Src Port 1 — nagatowas
BOJHa, a BosiHa by Src Port 1 — oTpakeHHasi BonHa ansa nopta 1 LY.

M3mepeHne OTHOLLEHUIA BOSTHOBbLIX BESTUYMH

Onuusa R&S ZNH

[ns namepeHust OTHOLLEHMS BONMHOBbLIX BENUYMH TpebyeTcsa onuusa R&S ZNH-K66 (koa
3akasa: 1334.6869.02). Cm. Takke rn. 8.2.2, "VIsmepeHne BONMHOBbIX BENNYMH",
Ha cTp. 164.

OTHOLIEHNSA BENUYUH npeacTaBndarT cOobO0I KOMMITEKCHbIE OTHOLLIEHUSA JT0bIX nepena-
BaeMbIX U NMPUHNMaeEMbIX BOJTHOBbLIX BEJIUHUH. MSMepeHVIFl OTHOLLEHUN amMmnnnTyn
AONOJTHAKT N3MepeHnA S-napameTpOB, rae NnpuHMMarTCA BO BHUMaHNE TOJIbKO OTHO-
LweHunda smnaa bi/aj (OTHOLIJeHI/IFl amMmnnnTya ncxoaAawmx n Bxoadawmx BOJIH Ha nopTtax
ny).

MN3mepeHne oTHOLLEHUIA aMnnuTyz LienecoobpasHo Ans crieayolwmnx TECTOBbIX CLeHa-
pueB:

® |lIavepuTenbHasa ycTaHOBKa UMK Kakne-nnubo ee KOMMOHEHTLI (Hanpumep, akTuB-
Hble UM HEB3aUMHbIE YCTPOMCTBA) He NO3BONAT NPOBOAUTL KOPPEKLMIO CUCTe-
MaTUYECKMX MOrPeLLHOCTENR, TaK YTo NoSHoe u3MepeHne S-napaMeTpoB HEBO3-
MOXHO.

L I/I3mep|/|Teana9| YCTaHOBKa COOAEPXUT npeoGpasoBaTenVl YacCTOThbl, TaK 4YTO CUT-
Hanbl nepeaarnTca U NPpUHUMaTCA Ha pa3HbIX YaCcToTax.
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e Ecnu HeobxoaMMO n3MepeHue OTHOLLIEHUS aMNanTya ABYX NPOU3BOMbHbIX CUrHa-
NOB, He SBNALLErocs 3eMeHToM S-MaTpuupbl (Hanpumep, OTHOLLEHWUSt aMMnnTya
BMAa ai/aj).

O003Ha4yeHMa oNsA OTHOLLEHWIA aMNUTYL aHanorMyHbl 0603HaAYEeHNSIM A1 BONTHOBbIX
BenuyuH. Mpn 3agaHHOM NOPTE-UCTOYHUKE K MOXHO M3MepUTb NibGoe COOTHOLLEHNE
mMexay BOJTHOBbIMM BenmunHamm "a; Src Port k" 1 "b; Src Port k.

Mpuwmep:
® "b,/a; Src Port" — 9T0 OTHOLIEHNE UcxoasLen BonHbl Ha nopte 2 Y k nagatoLlen

BomnHe Ha nopte 1 NY (T.e. Bo30yxxaaetcsa nopt 1 NY). OTo OTHOLIEHME COOTBET-
CTBYeT K0apUUMEHTY Nnepegaydn B NPSMOM HanpasneHum Sy.

® "b1/a; Src Port 1" — 3TO OTHOLLEHNE NCxoasLLen BONHbI Ha nopTe 1 LY k nagato-
e BonHe Ha nopte 1 NY (1.e. Bo3byxagaetcsa nopT 1 NY). 310 OTHOLLEHNE COOT-
BETCTBYET KO3(PPULMNEHTY OTPaKEHUS B NPSIMOM HarnpasreHun Sy;.

) Mﬁlg Tre2 b2/l (P1)[0

Start 850 MHz Stop 1.2GHz  Start 850 MHz Stop 1.2 GHz

Tre3 b2/a2(P2) Mag | |, A Tred bila2(P2) Mag

Start 850 MHz Stop 1.2GHz  Start 850 MHz Stop 1.2 GHz

1. Haxwmute knasuwy [MEAS].

2. BblGepute (hyHKLMOHaNbHYO Knasuly ansa tpebyemoro nsamepeHusi OTHOLLIEHUS
BOMHOBLIX BenuyuH ("b1/a1(P1)", "b2/a1(P1)", "b1/a2(P2)", "b2/a2(P2)").
Mpnbop R&S ZNH BbINONHUT BbIGpaHHOE N3MepeHMEe BONIHOBOW BEMUYMHBI.

3. YT0ObI BLINONHUTL N3MEPEHMNE OTHOLLEHMWI BOMHOBLIX BEMNYMH, HE ABNSIOLLMXCS
3NeMeHTOM S-maTpuubl, BblOepuTe pyHKUMOHanNbHY0 knasuwy "More".
Mpnbop R&S ZNH oTo6pasnT HAaCTPOMKN OTHOLLEHWIA BONIHOBLIX BENUYMH B BUAE
yncnutens "Numerator" n sHameHatens "Denominator”

4. BblbepuTe HAaCTPOWMKM OTHOLLIEHWIA BOJTHOBbIX BENNYMH.
Mpnbop R&S ZNH oTobpas3nt nogmeHto Ans Beibopa anemMeHTa OTHOLIEHNS BOI-
HOBbIX BEJTNYMH.
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8.3

8.3.1

8.3.2

8.3.21

KoHdourypaums BeKTOPHOro aHanmsa uenemn

5. Bbibepute "Driving Port", 4yToObl NnepekntounTs UCTOYHUK CUrHana Ha ynpasensto-
LLMIA NOPT.
Mpnbop R&S ZNH oTobpasnTt nogmeHto anst Bblioopa nopta "Port 1" unu "Port 2",
KOTOpbIN By4eT Ncrnonb3oBaTbCA B KAYECTBE UCTOYHMKA CUrHana.

6. Bbibepute Tpebyembli ynpaBnswoLLmiA NOPT.
Mpnbop R&S ZNH nepekntounT CTOYHMK CUrHana Ha BblGpaHHbI NopT.

KoHurypaumsa BeKTOpHOro aHanmsa ueneu

[na nony4eHns AOCTOBEPHbIX pPe3ynbTaToB U3MepeHuii HeobxoaMMOo ykasaTb napa-
MeTpbl, KOTOpblE HauNy4yLWnm obpa3om 0TOBPaXKaT XapakTEPUCTUKMA N3MEPEHWIA.

HacTpoiika ropusoHTanbLHon ocu

Knasuwa [FREQ/DIST] 3agaet yactoTy, nonocy o63opa u cTaHgapT curHana Ha ropu-
30HTanbHOM ocu n3mepeHuii. Korga namepeHus BbIMOMHATCS BO BpEMEHHOoN obna-
ctu, knasvwa [FREQ/DIST] onpegensieT Bpems 1 pacCTosgHE N3MEPEHU.

[ns nony4yeHns 4ONONHMTENbHOW MHpOpMaLmMm O HACTPOMKax YacToTbl, MONOCHI
ob63opa u ctaHgapTa curHana cm. "YcraHoBka oTobpaxkaemoro guanasoHa yactot”
Ha cTp. 135, "OnpeneneHune nonockl 063opa" Ha cTp. 135 n rn. 7.2.2.4, "Beibop cTak-
papta curHana anga namepenui CAT (kpome DTF)", Ha cTp. 136.

[ns nony4yeHna oononHUTENBbHOW MHGOPMaLUKM O HAaCTPOnKax BpeMEHU NN pacCTos-
HUA cM. . 7.2.2.2, "YCcTaHOBKa Ha4yanbHOro Y KOHEYHOrO PaccTOSHUS AN N3MepPEHUi
DTF", Ha cTp. 135.

HacTpolika BepTukanbHOn ocu

HekoTopble pe3ynbTaTbl MOTYT HE MOMECTUTLCSA B 0OnacTu gnarpammbl, MOCKOSNbKY
OHa HaCTpoeHa B COOTBETCTBMM CO CTaHAAPTHbIMU HacTporikamu npubopa R&S ZNH
(Hanpumep, Ha 3MepeHus yeunutenen).

Ecnu BbinonHaeTca nsamepeHne ycunutens, 1o, 4Tobbl yBUAETb NOMHYO (DYHKLMIO
nepegayu, ckopee BCEro, NpMaeTCst UI3MEHUTb MaclTad no BepTMKanNbHOM OCK.

Mpnbop R&S ZNH obecneunBaeT Heckosbko cnocoboB n3MeHeHUst Maclutaba no Bep-
TUKanbHOM OCMW.

MN3meHeHWe onopHoro 3HayeHus

I3MeHeHMe onopHOro 3HaveHust paboTaeT kak ocrabneHve unm ycurneHme B Tom
CMbICe, YTO OHO NepeMeLLaeT KpMBYHO Ha apyron yposeHb. [Npubop R&S ZNH coot-
BETCTBYIOLLMM 0Opa3omM M3MeHUT MacLluTab no BepTUKanbHOM OCHu.

PykoBoacteo nonb3oBatend 1334.5985.13 — 02




R&S®ZNH BekTopHblii aHanu3 uenei

8.3.2.2

8.3.23

8.3.24

8.3.25

KoHdourypaums BeKTOPHOro aHanmsa uenemn

[ononHuTenbHble cBeAEHUSA CM. B pasgene . 7.2.3.1, "YcTaHoBKa ONopHOro 3Have-
Hus", Ha cTp. 137.

YcraHoBKa OrMOpPHOro NonoXeHUs

I'IpM N3MEHEHUN OMOPHOIO MOJIOXEHUA MOJTIOXKEHME ONMOPHOro 3Ha4YeHnA nepeme-
LiaeTca BBEPX UITN BHUS. OFIOpHOS NOJIOXEeHNe Takxke nepemMellaeT KpUByro BBEPX U
BHK3. OgHakKo YPOBHM N ONMOPHOE 3Ha4YeHMe OCTarTCA NMPEXHNMN. CTaHﬂ,apTHbIM
OMOPHbIM NOJIOXEHUEM ABNAETCA JIMHNA CETKN B BerHeI7I 4YacTtu amarpamMmmbl. OI'IOp-
HOe nonoXeHne 0603Ha4YeHO TPeyrosyibHMKOM Ha BepTVIKaJ'IbHOVI ocu A

OnopHoe nonoxeHne — 310 uncno ot 0 go 10, rae 0 — HWXKHAS NUHKUA ceTkn, a 10 —
BEPXHSSI TMHUS CETKM AnarpaMmbil.

[ononHuTteneHble cBeAeHnsa cM. B pasgene ri. 7.2.3.4, "YcTtaHoBKa ONopHOro norioxe-
Hns", Ha cTp. 138.

OnpepeneHue gnanas3oHa oTobpaxeHus

VIameHeHne guana3oHa otobpaxeHusa npubopa R&S ZNH nameHsieT 3HauyeHne BepTu-
KanbHOW ocu Avarpammbl M3MepPEHUs BbIGPaHHOM KPUBOWA.

[ononHuTenbHble CcBeAeHUs CM. B pasgene . 7.2.3.2, "Onpegenenne gnanasoHa
oTobpakeHnns", Ha cTp. 137.

ABTOMaTMyeckas perynMpoBka BepTUKarnbHOW OCU

ABTOMacLUTab BepTUKarnbHOW OcK

Bce hopmaTtbl uamepenuii, kpome guarpammbel Bonbnepta-Cmuta, MeroT yHKLMIO
aBTOMaTU4YECKOro MacLuTabupoBaHus.

Mpn ncnonb3oBaHMM aBTOMaTM4YECKOro MacwTabupoaHus npudop R&S ZNH aBToma-
TUYECKN yCTaHaBNMBaET AnanasoH 0TobpaxkeHnsa Takum obpasom, YToObl KprBas
Hauny4ywmm obpa3om pasmellanacb B 06r1acTv oTobpaKeHus.

[ononHuTenbHble cBeAeHUA CM. B pasgene rn. 7.2.3.3, "ABTomartunyeckas perynm-
poBKa BepTuKanbHou ocu", Ha cTp. 138.

Hactpoiika MoLHOCTU nopTa 1 ocrnabneHus npuemMHvka

Mo>HO HacTpouTb MoLLHOCTL nopTta "Port Power", ytobbl nogaBatb Ha MUY curHan
Nnoaxo4sLEeN MOLLHOCTU. 3HaYeHne MOXHO perynupoBatb oT -25 gbmBT o 0 abmBT ¢
warom 1 gb. Cm. Takke "OnpeaeneHne BbIXOQHOMO YPOBHS MOLLHOCTU U3MEPUTESb-
Horo nopTta (cnegawmin reHepatop)" Ha cTp. 156.

Nomumo HaCTpOIZKVI MOLLUHOCTU NCTOYHUKA CUrHana, MOXXHO HaCTpOuUTb CTyneH4aTble
aTTEeHATOPbl NPUEMHUKA, 4YTOObI noACTPOUTb YPOBEHb CUrHala npnemMHuka K guana-
30HY BXOQHOro ypoBHA aHanm3artopa. Tem caMmbIM MOXHO 3alnNTUTb r|p|/|6op OT nepe-
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8.3.2.6

8.3.3

KoHdourypaums BeKTOPHOro aHanmsa uenemn

rPY3KM U MNOBPEXOEHWS, HAaNpUMep, ecnu B kavyectee MY ncnonb3yroTcsa yeunurenb
MoLHocTU. KoadduumeHTsbl ocrnabneHus namensotes ot 0 go 15 ab ¢ warom 5 gb.

1. Haxwmute knasunwy [SCALE/AMPT].

2. Bbibepute dyHKLMOHanbHyto knaeuwy "Port Config".
Mpnbop R&S ZNH oTkpoeT nogmeHo Ans Bblbopa HAaCTPOEK MOLLHOCTMU.

® "Port Power": HacTporika MOLLHOCTM UCTOYHUKa CMrHana BelbpaHHOro ynpa-
BRSOLEero nopra.
"Rcv Attn Port1": cTyneH4aTbIi aTTeHoaTop npMemMHmnka ang nopta 1.
"Rcv Attn Port2": ctyneHyaTbIi aTTeH0aTop NpUemMHuKa ans nopra 2.
"RF Off": ICTOYHMK cMrHana BbIKIOYEH.

3. Tpubop R&S ZNH oTobpaxkaeT none BBoAa AN HACTPOEK UCTOYHMKA CUrHana u
CTyNneH4aToro aTTeHaTopa NpuemHuka.
YToObl OTKMHOUYUTL MOLLHOCTb UCTOYHMKA CUrHana, Beloepute nyHKT meHto "RF Off".

CVHXPOHM3aLMsi HACTPOEK KPUBBIX

OB6beanHAA HAaCTPOWKN KPUBBIX, MOXHO 3a4aTb OAMHAKOBbIE HACTPONKM BEPTUKAIbHON
ocu (Ref Level, Scale Range, Ref Position, Auto Scale) anst Bcex nameputenbHbIX Kpu-
BblIX.

1. BbibepuTe MeTKy KpMBO, HACTPOWKM BEPTUKAIBbHOM OCY KOTOPOW AOMMKHbI ObITh
NCNONb30BaHbl NS BCEX KPUBbIX.
Mpnbop R&S ZNH BblaenuT MeTKy KpUBOA.

2. Haxwmute knasuwy [SCALE/AMPT].

3. Bbibepute dyHkumoHanbHyto knaeuwwy "Couple Traces".
Mpnbop R&S ZNH oTperynupyeT HacTponk/ BEPTUKANbHOW OCK BCEX OTObpaxkae-
MbIX KPUBbLIX B COOTBETCTBUM C HACTpOKKaMu BbIOPaHHON KPUBOW.

Bbi6op hopmaTta nsmepenHui

PasnuyHble hopmatbl KpMBOKM NO3BOMAIOT BbiOMpaTh U 0ToBpaxaTb pedynbTaTbl U3me-
pPEeHUIA B 3aBUCUMOCTI OT TOro, 4To TpebyeTca y3HaTtb. [pnbop R&S ZNH nossonset
coyeTaTb NPOU3BOSbHbIE POPMaTbl OTOBPAKEHUIN N N3MEPAEMbIX BEMUYNH. YTOObI
Nony4YnTb NOME3HYI0 MHAOPMaLUIo, BaXHO BbiOpaTb hopmaT oTobpaxeHus, nogxoas-
LMK ONS aHanu3a KOHKPETHbIX M3MepPSAEMbIX BEMUYNH.

B cnepaytouler Tabnvue npegcraeneH 0630p pekomeHayeMbix opmMaToB OTobpae-
HUS, KOTOPblE NOAXOAAT AN U3MEPSEMbIX BENUYNH!
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Tabn. 8-1: PexomeHgaLmn OTHOCUTESIbHO QhOpMAaTa OTOODEKEHHS U N3MEPAEMBIX BEITUYNH

M3MepﬂeMble BEJIMYUHbI

OnucaHue

KomnnekcHble 6e3pas-
MepHble BeNUYUHLI: S-
napameTpbl U OTHOLLE-
Husi

KomnnekcHble BenuumHbI
C PasMepHOCTAMM: BOJSI-
HOBble BENUYUHBI

Lin Mag (moaynb, nuH.)

Bbibop avarpammbl B
feKkapToBol cucteme
KOOPAMHAT C NIMHENHBIM
MacwTabom BepTuKanb-
HoOW ocun Anst oTobpaxe-
HMS MOJYyNs n3mepsie-
MOW BENUYUHBI.

ON

ON

dB Mag (mogynb, ob)

Bbibop avarpammbl B
eKkapToBol cucteme
KOOpAMHAT C MacluTa-
60M BepTMKanbHON ocu
B Ab Ansa otobpaxeHus
MOy KOMMIEKCHOM
N3MepseMoi BENUYMHbI.

ON “(no ymonyaHuio)

ON “(no ymon4aHuio)

Phase (cpasa)

OTob6paxeHne asoBbix
xapakrepucTtuk 1Y B
rpagycax. finarpamma
npeacrasnseT cobow
AekapToBy Avarpammy ¢
TNINHEHON BepTUKarnb-
HOW ocblo. [Opn3oHTanb-
Has oCb NpeacTaBnseT
Cco0oW N3MepeHHbI gua-
nasoH 4acToT.

Mo ymonuanuto npnéop
R&S ZNH otobpaxaeT
Tonbko ¢asy ot -200° o
+200°. B aTom cnyyae
npubop R&S ZNH kop-
peKTHO oTobpaxaeT
pesynbTaTbl U3MEPEHWIA
TOMbKO B TOM Crny4ae,
ecnu pasHocTb a3
MeXay OByMS cocen-
HVMMW KOHTPOMNbHBLIMU
TOYKamu cocTaBnsieT
meHee 180 °.

ON

ON

Unwrapped Phase (pas-
BepHyTas casa)

Mo>HO pasBepHyTb
dasy, 4Tobbl paclumnpuTb
avanasoH ee otobpaxe-
HUSA.

ON

ON

Real (nencteuTtensHas)

BbiGop avarpammbl B
[eKkapToBON cucteme
KoopauHat ansi otobpa-
KEHUs1 4EeNCTBUTENbHOM
YacTu KOMMEKCHOM
N3MepPSEMON BENNUYMHDI.

ON

ON
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M3mepsiembie BENUUUHBI

Onucaxue

KomnnekcHble 6e3pas-
MepHble BeNUYUHbI: S-
napameTpbl U OTHOLLIe-
Husi

KomnnekcHble BENUYMHLI
C pasMepHoCTAMU: BOMN-
HOBbl€ BeNnn4YuHbI

Imag (MHVUmas)

BbiGop avarpammbl B
[EeKkapToBON cucteme
KoopauHaT Ans otobpa-
YKEHUS MHUMOV YacTu
KOMIMIIEKCHOW n3mepsie-
MOV BENUYUHBI.

ON

ON

Smith (Bonbnepra-
CwmuTa)

BbiGop anarpammbl Bon-
bnepta-Cmuta ans
OTOBpaXKeHUs KOMMIIEKC-
HOW BEMUYMHBI, B Nep-
BYIO ovepefpb, S-napa-
MeTpa OTPaXXEHUS.

Ownarpamma Bonbnepta-
CwmuTta npeacrasnseT
coboli kpyroByto ava-
rpammy, KoTopasi B nep-
BYIO O4epefb nokasbl-
BaeT XapaKTepucTUku
nMmnegaHca unu oTpaxe-
Hust Y. B oTnnune ot
NonNspHON anarpamMmbl
mMacwtab guarpammbl He
ABMNSAETCS NIMHENHBIM.

ON (koadbpumuneHTbl
oTpaxeHus S;)

Polar (nonspHas)

Bbibop avarpammbl B
NonsipHbIX KOOPAMHaTaX
Onsi oTo6paxeHnst KoM-
NNEKCHON BENNYUHBI, B
nepeyto ovepeab, S-
napameTpa WUnu oTHoLle-
HUS.

ON

SWR (KCB)

PacyeT koadpumeHTa
cTosiyen BonHbl (KCB)
no M3MepPEeHHbLIM Benu-
YnHaMm (kak npaBuIo, No
S-napameTpam oTpaxe-
HKS) 1 ero oTobpaxeHue
Ha Anarpamme B gekap-
TOBbIX KOOpAMHATAX.

ON (koadbpULMeHTbI
oTpaxenus S;)

Group delay (rpynnosoe
BpeMs 3a4epXKn)

Bbiuncnenwue (rpynno-
BOro) BpeMeHu
3a[epXKn Mo U3MepeH-
HbIM BEMUYMHaM (kaK
npaswumno, no S-napamet-
pam nepegauu) u ero
oTobpaxeHue Ha ava-
rpamMmMe B AeKapTOBbIX
KoopaMHaTax.

'B3 siBnsietcst mepon,
KoTopasi onvcbIiBaeT
repvoa BpeMeHun unm
3aflepXKKy curHana npu
NPOXOXAEHNN Yepes
MCMbITyeMOe yCTPOu-
CTBO.

ON (koadhpuLmeHTbI
nepegayn S;)
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8.3.4

8.3.41

KoHdourypaums BeKTOPHOro aHanmsa uenemn

Tpn N3MeHeHUN 13MepPAEMOit BeNMUMHbLI aBTOMaTUYECKM aKTUBU3UPYETCA COOTBET-
CTBYHOLMNIN hopmaT OTOOPaAKEHUSA MO YMONYAHMIO.

1. Haxwmute knasuwy [FORMAT].
Mpnbop R&S ZNH BbiBEgeT JOCTYMHbIE hopMaTbl N3MEPAEMON BEMUUNHDI.

2. Bbibepute "More", 4ToObl 0TOOpPa3uTb OonblUe N3MeEPSEMbIX BENNYMH.
3. Bbibepute Tpebyembie hopmaThl 0TOOpaXKeHUs B COOTBETCTBMU C Tabn. 8-1.

4. Mapkep Takke npegocTaBngeT paclUMpeHHbIN CNUCOK hopMaToB U3MepPEeHNs Ang
N3MepPEHNIn KPUBOM.
[ns npeobpa3oBaHus NoOOK TOYKM KPUBOWM CO3fanTe Mapkep 1 BbibepuTe Ans
Hero noaxogawmn pexmnm. dopmaTbl Mapkepa U KpUBOW NPUMEHSIIOTCA He3aBU-
CMMO Opyr OT Apyra.
[ononHuTteneHble cBeaeHnsa cM. B pasgene . 8.4.2.2, "Pexumbl mapkepa”,
Ha cTp. 176.

OpgHoBpeMeHHOe 0TOBpaXKeHNe HECKOSNbKUX U3MEPEHU KpUBOW

Mo>xHO BbIBOOUTL U CpaBHMBATb pasfinyHbIE (bOpMaTbI N3MEPUTEITTbHbIX KDUBbIX N3ME-
peHI/II7I B OAHOM UM HECKOJIbKNX OKHaX U3MepUTeribHbIX KPpUBbIX.

MogpobHee 06 0TOGPaKEHMN HECKONBKUX N3MEPUTENBHBIX KPUBbBIX Y HECKObKMX OKOH
n3MepuTenbHbIX KpMBbIX CM. "OTOBpaxeHne HECKONBbKNX OKOH U3MEPUTESNbHBIX KPUBBLIX
B pexume VNA" Ha cTp. 34.

HacTtpoiika napameTpoB pa3BepTKu
Knasuwa [SWEEP] nossonsiet 3agatb BpemMeHHble napaMeTpbl U3MEPEHUS KPUBOA.

» Haxmute knasuwy [SWEEP].
Mpnbop R&S ZNH BbIBOAWUT OKHO BbibOpa hyHKLMIN pasBepTKy.

MN3meHeHre konM4ecTBa TOYEK namepeHus

YcTaHoBKa 00Lero KonmyecTsa To4eK N3MepeHns Ans passepTtku. MnHumanbHoe
KONMMYEeCTBO TOYEK paBHO 3 (M3MEPEHNs Ha OAHOW YacTOTe/MOLLHOCTU/3Ha4YeHn Bpe-
MeHW), MakcumarnsHoe — 16001.

YBenuueHme Konnmyectsa TOYEK pasBepTKM yry4dllaeT paspeLleHne KpUBOoM, Ho yBenu-
yrBaeT BpeMsi uaMepeHusi. ObLiee BpeMsi MU3MepeHusi COCTOUT 13 annapaTHOro Bpe-
MEHW YCTaHOBIEHWS1 B Ha4arne pasBepTky NC CyMMa BCEX BPEMEH U3MEPEHUS B
Kak[10i OTAeNbHOW Touke pasBepTky. Takum 06pasoM, BpeMsi M3MepeHus C yBenmye-
HMEM KOMNMMYecTBa TOYEK pacTeT NPaKTUYECKU NINHENHO.

1. Haxmute dyHKUmMoHanbHyto knasmwy "Number of Points".
Ha akpaHe npubopa R&S ZNH oTkpoeTcs none Ans BBoAa KONMYeCcTBa TOYEK
N3MepEeHUs.
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8.34.2

8.34.3

8.34.4

KoHdourypaums BeKTOPHOro aHanmsa uenemn

2. Beegute Tpe6yeM0e KONMnN4eCTBO TOYEK N3MEPEHUA.

HacTpoiika nonockl usmepeHust

Monoca n3mepeHust onpeaenseT KoadULUMEHT WyMa NpuemHuKa. Y3kas nonoca
N3MepeHUsi NPUBOAUT K Gonee BbICOKON AMHAMUKE U3MEPEHUI AN U3MEPEHUIA Kpu-
BbIX. OgHaKo y3kas nomnoca npuBoOAuT K YBENUYEHUIO BpEMEHMW N3MEepEeHUs 13-3a Bpe-
MEHM YCTaHOBMNEHUSA unbTpa.

1. Haxwmute pyHkumoHansHyto knasuwy "Meas BW".
Ha akpaHe npubopa R&S ZNH oTkpoeTcs none Ans BBOAA NOMOCHI U3MEPEHUS.

2. Vicnonb3yiiTe NOBOPOTHYIO PYYKY AN PErYIMPOBKMA HACTPOEK.

YcTaHoBka BpeMeHU pa3BepTku

Bpemsi namepeHuss — 310 NoSIHOE BpeMs M3MepeHns Ans pa3sepTki. MruHumansHo
BO3MOXHO€E BpeMsl pa3BepTK/ paBHO pacHeTHOMY 3HayeHuo B pexume "Auto”, 3Have-
HMe KOTOPOro onpeaensieTcsl KONMYeCTBOM TOYEK U3MEPEHNS U MONIOCON U3MEPEHUS.

BoamoxxHble 3HauyeHust nonockl nponyckanus: 10 My, 30 M, 100 My, 300 My, 1 KMy,
3 klu, 10 klMy, 30 klMu, 100 k.

1. Haxmute yHKUMOHanbHYyo knaeuwy "Sweep".
Mpnbop R&S ZNH oTkpoeT nogmMeHo s Bblbopa BpeMeHU pa3BepTKu.

Auto: cTaHgapTHas HacTponka Ans BpeMeHW pasBepTKu.
e Manual: py4HOW BBOA 3HAYEHMS BPEMEHW pa3BepTkn. 3HaYeHVe MeHbLUE, Yem
B pexxume "Auto”, npupaBHMBaeTCs K 3HaveHuto "Auto".

2. 3apanTte Tpebyemble HACTPOWKN.

HacTtpoiika CUHXPOHHbBIX USMEPEHUIA

Mo ymonuanuio npubop R&S ZNH 3anyckaeT namepeHune no 3aBepLUeHnn npeabiay-
LLiero nsmepeHus (n3amepeHus B pexume "Free Run").

OpHako ons usmepeHnin, BbINMOMHSAEMbIX MPU ONpeaeneHHbIX YCNOBUSIX CUrHana,
MOXHO MCnonb3oBaTh PYHKLMIO 3anycka. 3anyck pearmpyeT Ha onpegeneHHble cobbl-
TMs. Ecnn akTuBeH pexum 3anycka, npnbop R&S ZNH 3anyckaeT namepexue npu
BbIMOMTHEHWM YCINOBUIA 3anycka. VICTOYHMK 3anycka MOXET ObITb Kak BHELLUHWUM, TakK U
BHYTPEHHUM.

1. Haxmunte pyHKUMoHanbHyto knaeuwy "Trigger".
Mpnbop R&S ZNH oTkpoeT nogmeHto Ans BbIbopa CTOYHMKA 3anycKa.

® "Free Run": HOBas pa3BepTka Ha4YMHaeTCs MO 3aBepLUeHVn NpeablayLlen pas-
BEPTKU. DTO cTaHAapTHOe cocTosiHMe npubopa R&S ZNH.

e "External Rise" / "External Fall": passepTka HaumMHaeTcsa no nepegHemy OPOHTY
(«Rise») nnu no 3agHemy dpoHTy («Fall») BHellHero curHana s3anycka. BHeww-
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8.4

8.4.1

84.11

AHanus pesyrnbTaToB U3MEpeHust

HWIA curHan 3anycka nogaetcs Yepes pasbem BNC. [Nopor nepeknioyeHus
cocrtaenseT 1,4 B, T.e. ucnonb3yetcsa ypoBeHb curHana TTJ1.

e "Trigger Delay": npn ncnono3oBaHuv BHELLHEro 3anycka 3aJaeTcs 3aepxKa B
Havarne M3MepeHns OTHOCUTENbHO CObbITUSA 3anycka NyTeEM BBOLA BPEMEHU
3agepXkkun. Takum 06pazoM MOXHO yHECTb pasHuMLY BO BPEMEHM MeXOY COObI-
TMEM 3anycka U U3MepeHnem.

[nanasoH 3agepxkn 3anycka coctaensieT ot 0 mkc go 100 c. Paspeluerne
3aBUCUT OT NogananasoHa.

— ot 0 mc go 1 mc — pasperueHme 10 mkc

— ot 1 mc go 10 mc — paspewueHne 100 mkc

— ot 10 mc go 100 mc — paspeLueHne 1 mc

— o1 100 mc go 1 ¢ — paspeweHme 10 mc

— ot 1p0 10 c — paspeweHune 100 mc

— o110 go 100 ¢ — paspelueHne 1 ¢

2. Bbibepute Tpebyembli UICTOYHUK 3anycka.
Mpnbop R&S ZNH akTnBMpyeT pexum 3anycka.

Bbi6op pexxvma pasBepTku

Mpnbop R&S ZNH nopaepxmBaeT OAHOKPaTHYIO pas3BepTKy 1 HEMPEepPbIBHYIO pas-
BEPTKY ANsi NPOBEAEHMS U3MEPEHUIA.

[ononHuTenbHble cBeAeHUs CM. B pasaene rn. 7.2.6.1, "Beibop pexvma passeptkun",
Ha cTp. 140.

AHanns pesynbTaTtoB N3MepeHns

B cnenyrwwmx pasgenax onncbiBakoTCA MeTonbl pa60TbI C KpuBbIMU 1 UCMOJIb30OBaHNE
MapKepoB, npeaenbHbIX NUHUIA N IMHUIA MHOVKaUunn Ong aHanumsa pes3yrnbtaTtoB U3mMe-
peHui.

Pa6oTa ¢ kpnBbIMU

Mpwn paboTe ¢ KpMBLIMU BaXKHO BbIGpaTh NPaBUMBHYIO METKY KPUBOW.

» Haxmute knasuwy [TRACE].
Mpnbop R&S ZNH BbIBOAUT OKHO BbIOOpa (OYHKLMIA KPUBOW.

Ho6aeneHue / yganeHne KpyBbIX

MoxxHO 006aBUTb 40 YETbIPEX NU3MEPUTENBHBIX KPMBbIX BO BCE OKHA M3MEPUTENbHbBIX
KpvBbIX. [JONoNHNTENbHbIE CBEAEHMS CM. B pasgene . 4.1.4, "OKHO n3amepuTensHon
Kpusown", Ha cTp. 34.
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8414

8415

AHanus pesyrnbTaToB U3MEpeHust

1. Bblbepute "New Trace", 4yToObl 400aBUTb HOBYIO U3MEPUTENBHYIO KPUBYHO B
BbIBpaHHOE OKHO M3MEPUTENBHOWN KPUBOW.

e "Add Trace": pobaBnsieTca cTangapTHoOe namepeHune "S21" ¢ doopmaTom Kpu-
Bon "dB Mag".
e "Add Trace + Disp": HoBasi kpuBas ob6aBNsIETCSt B HOBOE OKHO M3MEPUTENbHOM
KpvBOW.
2. BblibepuTte "Delete Trace" ana yganeHus BbIbpaHHOW KPUBOIA.
Mpun6op R&S ZNH oTkpoeT nogmeHto Ans yoaneHus naMepuTenbHON KPUBOW.

e "Delete Selected": BoiOpaHHas nameputensHas kpusas byaet yaaneHa.
Ecnu BbibpaHHas KprBasi ABNSeTCH €OUHCTBEHHOM KPMBOW B OKHE, COOTBET-
CTBYIOLLEE OKHO M3MEPUTENBHOWM KPpUBOK OyAEeT yaaneHo.

MpumedaHne — Vamepenune kpueon "Trc1" yaanuTb HeNb3s.

e "Delete All": Bce kpuBble, kpome "Trc1" | yoansoTcsa U3 OKOH N3MepPUTENbHbIX

KpUBbIX.

3. Ypanute Tpebyemble KpuBbIE.

Bbibop pexxMma Kp1BOW
Mpnbop R&S ZNH nogaepxuBaeT ABa pexuma Ans 3anicu kpueblx: "Average On" un
"Average Off".

[ononHuTteneHble cBeaeHnsa cM. B pasgene ri. 7.3.1.1, "YcraHoBKa pexuma Kpusou',
Ha cTp. 141.

BkrioueHve nogaBneHnsl TOMexXoBbIX CUrHArNoB
Bi6op nofgaBneHns NIOMexoBbIX CUrHAMOB BNUSET Ha Bce OToOpaXaemble UsMepu-
TenbHbIE KPUBbIE.

[ononHuTtenbHble cBeaeHnsa cM. B pasgene . 7.3.1.2, "lNogaBneHne noMexoBbIx Cur-
Harnos", Ha cTp. 141.

Pabota ¢ kpvMBbIMK B NaMSATH
Mpnbop R&S ZNH nopaepxuBaeT B 40 YETbIPEX M3MEPUTENBHBLIX KPUBBIX, U KaXKayH
KPUBYIO O51s1 CPABHEHWSI MOXXHO NEPEHECTN B NaMsTb KPUBbIX.

[ononHuTenbHble cBegeHus cM. B pasgene rn. 7.3.1.3, "PaboTa ¢ kpuBbiMu B namstin”,
Ha cTp. 142.

Mcnonb3oBaHme mateMaTu4ecknx onepaumii ¢ KpMBbiMU
MaTtemaTnuyeckve onepauum ¢ KpUBbIMW, KOTOPbIE BbIYUTAKOT OAHY KPUBYHO U3 APYroMn,
OOCTYMHbI Ansa 6onblUMHCTBA POPMATOB M3MEPEHUI B PEXMME aHanmM3aTopa Lenen.

[ononHuTtenbHble cBegeHUsA cM. B pasgene . 7.3.1.4, "Vicnone3oBaHvne matematumye-
CKNX onepauui ¢ kpusbiMu'", Ha cTp. 143.
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AHanus pesyrnbTaToB U3MEpeHust

Mcnonb3oBaHne MapKkepoBs

Mapkep no3sonsieT 4o6aBNATL TOUKU U3MEPEHUS HA KPUBYHO, ONpeaensTb X CBOW-
CTBa M NCMOMb30BaTh €ro Kak MHCTPYMEHT Moucka 0CobbIX TOYEK Ha KPUBOW.

Mapkep Takke gobaBnsieT paclmpeHHble bopMaTbl BblBoAa A48 U3MEPEHUI KPUBBIX,
cMm. . 8.4.2.2, "Pexumbl mapkepa”, Ha cTp. 176.

Ucnonb3oBaHne MapkepoB v AenbTa-MapkepoB

Yucnosble pesynbTaTbl MapkepoB U AenbTa-MapkepoB 0TOGpaXatTcs B OKHE pesyrb-
TaTOB N3MEPEHUSI.

Bbonee nogpobHyto nHdopmaumio 06 NCNoNb30BaHNM MapKEPOB U AeNbTa-MapKepoBs
cMm. B 1. 7.3.1.1, "YcTraHoBKa pexuma kpueon'", Ha cTp. 141.

Pexumbl mapkepa

B gononHeHue K 06bI4HBIM PYHKLMAM Mapkepa, pexumbl "Marker Modes" nossonsioTt
pacLwmnpnTb CNMCOK (hopMaToB BbIBOAA U3MEPUTENbHbBIX KPUBbIX.

1. Haxwmute knasuwy [MARKER].
Ecnu mapkep He 6bin akTuBMpoBaH, Npnbop R&S ZNH aBToMaTuyeckn aktTuBmpyeT
OCHOBHOW MapKep 1 YCTaHaBMBAET €ro Ha MakCcMMarbHbIA U3MEPEHHbIV YPOBEHb.
Kpome Toro, oTKpblBaeTCs none BBoAa 4acToTbl Mapkepa.

2. Bbibepute "Marker Mode"
Mpnbop R&S ZNH oTkpoeT nogmeHio s Belbopa dhopmarta BbiBOAA Mapkepa.
Cnmcok BbIXoAHbIX hopMaToB cM. B Tabs. 7-1.

3. Bbibepute Tpebyembiii hopmaT BbiBOgA Mapkepa.

4. [nga nony4veHus JoNONHUTENbHOW nHdopMauun o6 onopHOM MMMNeaaHce CM.
"BbIbop onopHoro nmnegaHca" Ha cTp. 124.

CBs3b MapkepoB

Mpnbop R&S ZNH nos3eonsieT cpaBHMBaTb pasHble pe3dynbTaTbl UIBMEPEHUI (Ha3Ha-
YeHHble pasHbIM U3MEPUTENbHBIM KPUBBIM) C MOMOLLIBIO OHOMO U TOTO XXe Mapkepa.

Korpa cBsisb MapkepoB akTMBHa, Habopbl MapKepoB COOTBETCTBYIOLLMX KPUBBIX BCeraa
CUHXPOHWU3NPOBaAH®LI, T.€.:

e Ecnu mapkep nobaensietcs (yoanseTcs) K OOQHON U3 CBSA3AHHbIX KPUBbIX, OH Takke
nobasnsieTcs (yaanseTtcs) K ApYrMM CBAI3aHHbIM KPUBBIM.

® Ecnu mapkep nepemeLlaeTcs k onpeaenieHHOMY 3HauYeHUo BO3AENCTBUSA AN
O[HOV N3 CBSI3AaHHbIX KPUBbIX, TO OH MEPEMELLAETCS K STOMY 3HAYEHUIO BO3aei-
CTBUS NS BCEX CBA3aHHbIX KPUBBIX.
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< Vector Network Analyzer

M1 3.94450375 GHz -28.11 dB 8.10 dB
M2 3.93000375 GHz -2443 dB

M3 3.95450375 GHz -35.20 dB

M4 3.96450375 GHz -23.36 dB

396450375 GHz

er 3.94750375 GHz Span 100 MHz

1. Haxwmute knasmwy [MARKER)].
Ecnu mapkep He 6bin akTuBMpoBaH, Npnbop R&S ZNH aBToMaTuyeckn aktTuBmpyeT
OCHOBHOW MapKep 1 yCTaHaBNUBAET €ro Ha MakCUMaribHbI M3MEPEHHbIN YPOBEHb.
Kpome Toro, oTKpblBaeTCs none BBoAa 4acToTbl Mapkepa.

2. Bbibepute dyHKLUMOHanNbHy0 knaesuwy "Set Marker".
Mpnbop R&S ZNH oTkpoeT nogmeHto A yCTaHOBKM CBA3M MapKepPOB.

3. YcrtaHoBuTe dhnaxok CBSA3M MapKepoB.

Mcnonb3oBaHue NMHUA nHayKauum

JInHmns MHONKaUMN — 3TO CUHAA nNpAaMasn NMMHUA, KOTopada NpoxoanT ropn3oHTalribHO U
COOTBETCTBYET onpenefieHHoOMY 3Ha4eHUK0 YPOBHA B OKHE |/|3mep|ATean017| KpMBOVI.

[ononHuTtenbHble cBeAeHUsA cM. B pasgene . 7.3.3, "Vicnonb3oBaHune nuHuUiM nHamnka-
ummn", Ha ctp. 150.

Mcnonb3oBaHue npenerbHbIX NNHUIA

Mpu paboTe ¢ hopMaTom amnnUTyabl B aHanvM3aTope Lenei MoXHO UCMomnb3oBaTh
npeaesnbHbie NIMHUM AN YCTaHOBKM NpeaenoB XapakTepucTK YPOBHS Ha aKpaHe,
KOTOpble He OOMKHbI OblTb MNPEBbILLEHbI.

MoxkHO co3gaBaTb 1 pefakTupoBaTb NpeaeribHble NUHUMK ¢ nomoubio MO R&S
InstrumentView u 3arpyxaTb nx B npubop R&S ZNH ¢ nomouybto nHrepgenca USB
unu LAN. Konnyectso npefenbHbIX IMHUIA, KOTOPbIE MOXHO COXPaHUTb B NaMATU
npubopa R&S ZNH, 3aBucut ot KonmyecTBa Apyrnx HabopoB OaHHbIX, XPAHSALLMXCH B
npmnbope R&S ZNH
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AHanus pesyrnbTaToB U3MEpeHust

[ononHuTenbHble cBEAEHUSA CM. B pasgene . 7.3, "AHanua pesynsTtaTtoB nsmepe-
Hus", Ha cTp. 141.
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9 BeKTOpHbIN BONLTMETP

@ Onuus R&S ZNH
YTto6bl paboTtatb ¢ npnbopom R&S ZNH B pexxnme BEKTOPHOro BonbTMETpa, Tpe-
Byetca onuusa R&S ZNH-K45 (kog 3akasa: 1334.6852.02).

Mpn Hannuumn onuum R&S ZNH-K45 npnbop R&S ZNH v ero cneaswmii reHepaTop ¢
KCBH-mocTomM MOXHO MCnonb30oBaTb B KAYECTBE BEKTOPHOIO BONbTMETPA.

BekTOpHBI BONbTMETP NO3BONSAET NPOBOANTL U3MEPEHUS KO3ddMLUMEHTa OTpaXKeHNs
(S11) n koadpcpuumeHTa nepegaum (S21). Cnegdawmii reHepaTop sIBNAETCA UCTOYHM-
KOM curHana, kotopbivi GopMUpyeT HEMOAYNMPOBaHHbLIN OOHOTOHAMbHBIN CUHYCOU-
AanbHbl curHan. TUNUYHBIMY NPUMEHEHNSIMU BEKTOPHOMO BONbTMETPA SABMAAIOTCS:

® perynupoBKa 3MEeKTPUYECKON ANMHbI Kabener ¢ NOMOLLbI0 N3MEPEHUS NapamMeTpoB
oTpaxeHusi

® NChNbITaHNE SANEMEHTOB (ba3VIpOBaHHOl7I aHTEHHOW peweTkn OTHOCUTESIbHO 3TallOH-
HOWM aHTEHHbI C NOMOLLbIO U3MEPEHNA NapamMeTpPOoB nepeanadn

% Vector Voltmeter @ @® s

e
@ Sweep 3/10 © IIEEF] MagPhase 2o

Meas BW
10 kHz

Magnitude

Avg
OFF

Power

o d B -10 dBm

(Ref: -9.81 dB) (Ref: 96.10 °)

Center 13.250015 GHz @

Puc. 9-1: KomrioHoBKa 9KkpaHa BEKTOPHOIO BOJSIbTMETPA

1 = Pexxum nsmepeHunsi BEKTOPHOro BofibTMETpa

2 = 3HayeHune cyeTyMKa Npu BbINMOMHEHUN U3MEPEHUI C YCPeaHEHNEM

3 = MeTka KpuBoW

4 = Ecnu BkntoveH napameTp "> Ref", pesynbTaT uamepeHus amnnutyabl oTobpaxaeT pasHuLy TeKyLero
N3MepeHUs 1 0TOBpaxaemoro ornopHOro 3HaYeHusl. Ha npvBefeHHOM BbILLE PUCYHKE ByaeT nokasaHo
3HayeHuve -9,80 ob npw oTkntoueHHoOM napameTpe "> Ref". Cm. rn. 9.3, "AHanus pe3ynbTaToB nsvepe-
Hns", Ha cTp. 182.

5 = Ecnu BkntodeH napameTp "> Ref", peaynbTaT namepeHuns pasbl oTobpaxaeT pasHuLly TeKyLLero nsmepe-
HKS 1 oTOBpaxaemMoro onopHoro 3HavyeHusi. Ha npuBeeHHOM Bhblille pycyHke OyAeT nokasaHo 3HaveHne
96,00 *npw oTknoYeHHoM napameTtpe "> Ref". Cwm. ri. 9.3, "AHanus pesynstatos uamepeHms”,

Ha cTp. 182.
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BbinonHeHue I/I3MepeHVIl7I C NoMoLbO BOJIbTMETPA

6 = OkHO napameTpoB
7 = VlHgmkaumsi onopHOro 3Ha4YeHust 4ns namepeHun

8 = LleHTparnbHas YacToTa U3MepeHuin B HyneBoi nonoce ob3opa (BpeMeHHasi obnacTtb)
9 = OkHO 0630pa KOHpUrypawLmm

1. Haxwmute knasmwy MODE.

2. Haxmute pyHKumoHansHyto knasuwy "Vector Voltmeter".
Mpnbop R&S ZNH akTMBUpPYET pexxnm BEKTOPHOro BonbTMeTpa. byaeT BkntoyeH
crnefsLLmMin reHepaTop U PexuM HyneBor nonockl obsopa.

9.1 KanubpoBka nsmepeHuiu

[na nony4eHns nyywmx n Hanbdonee TOYHbIX pe3ynbTaToB HEOOX0AMMO NPOBOAUTL
KanmbpoBky nsmepenus. Ona namepeHmsa koaULUMEHTOB OTPaXeHUs 1 nepeaydv B
peX1Me BEKTOPHOro BOSIbTMETPA NpeayCMOTPEHbI OTAENMbHbIE NPOLEeaYypbl Kanu-
OpoBKW. [INs1 yCcneLwwHon KanmbpoBKN N3MEPUTENBbHOWN YCTAaHOBKM HEOHXO4MMO MOLKITHO-
YNTb OAHY WITN HECKOJSBKO KannMBpOBOYHbIX MEp K ONMOPHOW MAOCKOCTH.

Mpouecc kannbpoBku, BKNoYasi BbIGOp kanmbpoBOYHOro Habopa, BbIMNOMHAETCS Tak
e, KaK Npuv CKanspHbIX UM BEKTOPHbIX n3MepeHusax. YTobbl kanmbpoBka ocTaBanach
OeViCTBUTENbHOM, YacToTa, Nofioca NPonyckaHusi U ocnabneHne JOMKHbl OCTaBaTbCA
HEN3MEHHbLIMU BO BPEMSI U3MEPEHNSI.

3aHoBo nogkntounte MY nocne kannbpoBKKu; pekoMeHayeMble METOAbLI KannbpoBku,
ncnonb3yemble ons namepexun S21 1 S11, cm. B Tabn. 9-1.

[ononHuTenbHble cBegeHus cM. B pasgene . 8.1, "Kanubposka nsmepeHuin",

Ha cTp. 156.

Tabn. 9-1: PexomeHgyeMble MeToAbl Karimbposkv

MeTop kanubpoBku Namepenne

TOSM unn UOSM M3mepeHnune koacbdumumeHTa nepegayn, S21
Refl OSM M3mepeHune koadpdumuymeHTa oTpaxeHums, S11

9.2 BbinonHeHne n3mMepeHuii ¢ NOMOLLbIO BONbTMETPA

C nomoLLbio BEKTOPHOTO BOMIbTMETPA MOXHO M3MEPUTb KOIPMULIMEHT OTpaXKeHus Ha
nopte 1 1 KoaPULUMEHT Nepeaayn B 06paTHOM HamnpasieHun.

BbiGepuTe TN nUsMepeHnss napameTpoB OTPaXKEHUSA

1. Haxwmute knasuwy [MEAS].
Mpnbop R&S ZNH BbiBegeT 0kHO Bbibopa yHKLMOHAMNbHbIX KNaBuLl N3MepPEHNI.

e "S11": namepeHune koacpduumeHTa oTpaxxeHus Ha nopTe 1
e "S21": namepeHune koapduymeHTa nepegayn B 0bpaTHOM HanpasneHun

PykoBoacteo nonb3oBatend 1334.5985.13 — 02




R&S®ZNH BeKTOpHbLIi BONMbTMETP

BbinonHeHue I/I3MepeHVIl7I C NoMoLbO BOJIbTMETPA

e "> Ref": onopHbIN pe3ynbTaT ansa OyayLwmx nsMepeHui

2. Bbibepute HeobxoanMMble N3MEPEHNSI.

OnpeaeneHve napameTpoB 4acToThbI

Mepen kanMbpoBkoi 3MepeHust HeobxoanMo 3a4aTh NapameTpbl YaCTOTbl, YTOGLI
n3bexartb MHTePronsauuM pesynbTaToB.

1. Haxmute knaBuwy [FREQ/DIST].

Ha akpaHe npubopa R&S ZNH oTkpoeTcs none ons BBOAA LeHTpanbHOW 4acToThbl.

2. BepguTte HeobxogMMyto 4acToTy.

OnpepaeneHne MOLLHOCTH

BaxxHo He gonyckaTb neperpysku Ha BY-Bxoge. MNogante nogxoaswmm curHan um
YMEHBLUNTE MOLLHOCTb NMPUHUMAEMOrO CUrHana B 3aBUCMMOCTU OT XapakTepPUCTUK
NCMbITYEMOro YCTPOMCTBA.

1. Haxwmute knasuwy [SCALE/AMPT].

2. Bbibepute "TG Power", 4tTobbl 3a4aTb MCTOYHMK BBIXOAHOIO CUrHana.
Ha akpaHe npubopa R&S ZNH oTkpoeTcs none ans BBoAa MOLWHOCTU Cleasero
reHeparopa.

3. YcTtaHoBUTE HEOOXOAMMBIV YPOBEHb MOLLHOCTMU.

4. Bbibepute "Receiver Att" ans ocnabneHnst MOLWHOCTU NPUHMMAEMOrO CUrHana Ha
BY-Bxopge.
Ha akpaHe npubopa R&S ZNH oTkpoeTcs none ans BBoga ocnabneHnst MOLWHOCTU
npuHUMaemoro curHana Ha BY-exoge npubopa R&S ZNH .

5. YctaHoBuTe Heobxoaumoe ocrnabneHue.

YcraHoBKa pexruma KpuBom

[ononHuTtenbHble cBegeHUs cM. B pasgene . 8.4.1.2, "Beibop pexuma kpuson",
Ha cTp. 175.

Hacrtpoiika napameTpoB pa3BepTku

[na nony4yeHns 0ONONHUTENBHON MHPOPMAaLMM O HACTPOWMKE NONOChl U3MepeHNs,
CYHXPOHM3ALMN CUrHArNoB N pexnma pasBepTkM CM. COOTBETCTBYIOLLME pasaenbl
rmn. 7.2.6.1, "Beibop pexuma passepTkn", Ha cTp. 140.

[na nony4yeHns oONONHUTENBHON MHOPMAaLMM O HACTPONKE yaepXXaHust U3MepeHns
cM. . 7.2.6.3, "YoepxxaHue namepenuii', Ha cTp. 141.

PykoBoacteo nonb3oBatend 1334.5985.13 — 02
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AHanus pesyrnbTaToB U3MEpeHust

9.3 AHanua pesynbTaToB U3MEPEHMUSA

Ecnu BbinonHaoTCA N3MepeHna Ha pa3HbIX ny, pe3ynbTaTbl KOTOPbIX HeobxogMmo
CpaBHUTb, MOXHO COXPaHUTb TeKyLlne pe3yribTaTbl B Ka4eCTBE OMOPHbIX 3Ha4YeHUMN.

1. Haxwmute knasuwy [MEAS]

2. Haxmute pyHKumoHanbHyto knasuwy "> Ref".
Mpnbop R&S ZNH coxpaHseT pe3ynbTaTbl B KA4eCTBE OMOPHbLIX 3HAYEHUI Ansg
OyayLnxX n3amepeHuii.
OTtobpaxaemble pe3ynbTatbl aMnnMTyAbl 1 dasbl MOKa3biBaKOT pPasHuLy MeXay
TEKyLLMM U3MEPEHUEM U OMOPHLIM N3MepeHeM. EguHmLamm onopHoro namepe-
Hus Bcerga asnaTca Ab. [lononHuTenbHble CBeAeHUs CM. B pa3gene puc. 9-1.
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R&S®ZNH N3mepuTenb MOLLHOCTH
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10.1

Vicnonb3oBaHune gatyunka MOLLUHOCTU

ViamepuTenb MOLHOCTK

Onuus R&S ZNH

YT06bI paboTtaTe ¢ npubopom R&S ZNH B pexxvme namepuTenst MOLWHOCTK, TpebyeTcs
onumsa R&S ZNH-K9 (kopa 3akasa: 1334.6800.02).

Bbixoa UCTOYHMKa curHana

Korga aktnBupoBaHa dyHKLMoHanbHas knasuwa "Signal Gen", npubop R&S ZNH
NpefocTaBnseT UCTOYHMK CUrHarna, KOTOpbI MOXHO UCMOMb30BaTh A5 ObICTporo
n3mepeHus notepb B kabene ansa NY. Cwm. "AkTuBaUMs UCTOYHMUKA curHana"

Ha cTp. 188.

[ns BEICOKOTOYHBIX U3MEPEHNI MOLLHOCTU MOXHO NOAKMOYNTL AaTYMK MOLLHOCTU K
npubopy R&S ZNH 1 BbINOAHATE n3MepeHus.

e /ICNONb30BaHNE OATUMKA MOLLHOCT . ...ceeeiieriireretnnnnnnnnnaaaaeseseeaaaaaaasaseseeeeeeessssnnes 183
e llcrnonb3oBaHWe HanpaBieHHOrO AATUNKA MOLLHOCT M. ..uuuuuuaeaeeeeeeeeeaaaeeeeeeeeeeeeneens 189

Mcnonb3oBaHne gatymka MOLLUHOCTH

®PyHKUMA gaTymKa MoLHOCTU nNpeBpaLaeT npubop R&S ZNH B LuMpoOKononocHbI
namepuTens MolHocTU. C Heli OH ByaeT 3mMepsiTb MOLLHOCTb BCEro CUrHana B
YaCTOTHOM AManasoHe AaTynka MoLHOCTU. B BonblunHCTBE cnyyaes hopma curHana
He BNUSIET Ha n3MepeHue.

HOaTtunk MOLLUHOCTUN n3aMepAaeT MOLWHOCTb B AMana3oHe 4acToT, YyKa3aHHOM B TEXHUYE-
CKMX XapaKTepucTtnkax gat4ymka MOLLHOCTW. OT0 03HaAYaeT, YTO MOXHO TOYHO n3mep-
ATb KaK CMHycouaarnbHble, TaKk U MOAYINTUMpPOBaHHbIE CUTHalbl B OOonbLIOM AnHaMU4e-
CKOM Ounana3oHe.

[NonHbIN cnMcok nogaepXxneaemMblX 4aT4MKOB MOLLHOCTU CM. B TEXHUYECKUX OAHHbIX.

Ecnu ncnonbsyetcsa ogunH 13 gatynkos mowHoctn NRP, Takke notpebyetcs
naccuBHbli USB-agantep (R&S NRP-Z4) ansa nogknioyeHns gatymka MOLHOCTU K
npnbopy R&S ZNH.

[ns nony4yeHns AONOMHUTENBHOM MHGOPMALIMM O XapakTeEPUCTMKaX NOAAEPKMBAEMbIX
AaTYMKOB MOLLHOCTU CM.:

® TexHuyeckue gaHHble npubopa R&S ZNH.
® Beb-cant gaTymMkoB MOLLHOCTM KOMNaHun R&S.

http://www.rohde-schwarz.com/en/products/test_and_measurement/power_volt_meter/
NRPZ.html

1. Haxwmute knasmwy [MODE].

2. HaxwmuTe cdyHKUMoHanbHyto knaesuwy "Power Meter"
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R&S®ZNH N3mepuTenb MOLLHOCTH

Vicnonb3oBaHune gatyunka MOLLUHOCTU

Mpnbop R&S ZNH akTMBMpyeT pexnm n3amepeHust MOLLHOCTMN.

&> Power Meter NRP-Z31 LTI
11 18/5/2018
14:56
REF
€ -10.0dBm

MST
e LonNG

e dB

-47.74°

10 MHz € @M o8

-10dB

Signal Gen MeasTime

Puc. 10-1: KomMrioHOBKa SKpaHa B PEXXUME USMEPUTESISI MOLYHOCTH

= Mogenb noAko4YeHHOro gaTynka MOLHOCTH

= OnopHoe 3HaveHne ANns U3MepPEeHUIn OTHOCUTENBHOM MOLLHOCTUN
= Bpewms namepeHus

CmeLlleHne MOLLHOCTH

"KoHdpurypauus BeixogHoro nopta BIAS" Ha cTp. 41
= EAuHULBI M3MepeHns MOLLHOCTM

= AHanorosoe cYuTbIBaHWE U3MEPEHHON MOLLHOCTU

= CuuTbIBaHNE N3MEPEHHON MOLLHOCTH

= YacToTa nsmepeHus

10 = 3Ha4vok 063opa koHdUrypauum

11 = MeH10 byHKLMOHAaNbHbIX KNasuLw AaTvymka MOLLHOCTU

© 00N O~ WN -~
1l

10.1.1 TloaknoyeHne gaTynka MOLLHOCTH

Mpubop R&S ZNH ocyLecTBnsaeT nutaHne 1 ynpasneHie gaTtymkaMmm MOLLHOCTU
yepes nHTepdenc USB B BepxHen Yactu npubopa. Cwm. "Paszvem USB tuna A"
Ha cTp. 27.

Ecnu ncnonbayotca gatunkm mowHoctn R&S FSH-Z1 n R&S-FSH-Z18, nogkntounTe
kabenb gatunka mowHoctn KFSH-Z144 (nepexogHon USB-kabenb), npexae 4em noa-
KnoyaTb ero Kk nitepdgency USB npubopa R&S ZNH.

Cxema ns3mepeHus ¢ 4aT4MKoM MOLLHOCTM nokasaHa B "VI3aveputensHas ycTtaHoBka"
Ha cTp. 68.

lMocne noaknoyeHnss gatymnka MmowHocTr kK npnbopy R&S ZNH moxHo nogkniounts NY
K pasbemy N-Tuna gaTymka MOLLHOCTMW.
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R&S®ZNH N3mepuTenb MOLLHOCTH

Vicnonb3oBaHune gatyunka MOLLUHOCTU

NPEAYNPEXXOQEHUE

Puck noepexgeHus gaTtyumka MOLLHOCTU

Mepepn Hayanom paboTbl C 4ATYMKOM MOLLHOCTU YOEAMTECh, YTO HemnpepbiBHAs MOLL-
HOCTb, NoJaBaemMasi Ha BXO/ AaTyMKa MOLLHOCTU, He NpeBbillaeT onpeaeneHHoro

YPOBHS.

[ononHuTtenbHas I/IHd’)OpMaLI,I/IFl 0 MaKcMManbHOW BXO4HOM MOLUHOCTU NpeacTaBlieHa B
OOKYMeHTauun Ha KOHKpGTHbII7I OaTynK MOLLIHOCTW.

Ecnu npnbop R&S ZNH pacnosHan gatymk MOLLHOCTU, OH YCTaHaBnuBaeT NOAKIoYe-
HVe K HEMY Yepes3 MMEIOLLNINCA MHTEPdEeNnC 1 Yepes HECKOMbKO CeKyH oTobpaxaeT
N3MepeHHyY MOLLHOCTL. B 3aronoske akpaHa otobpaxkaeTcs TMn AaTynka MOLLHOCTW.

Ecnn OaTynK MOLLIHOCTU HE Obin NOAKIMKYEH U NoAKNK4YeH HernpasuiibHO, TO Ha
akpaHe npubopa R&S ZNH He oTobpaxkaeTcs HUKaKUX pe3ynbTaToB M3MEPEHWIA.

Mpwn Hannunm npobnem cBaAsu mexay npubopom R&S ZNH 1 gaT4ymMkom mMoLHOCTH
npnbop R&S ZNH BbigaeT ogHO 13 criegytowmx cooblieHni 06 owmnbke, coaepKaLymx

1 BO3MOXHYIO MPUYMHY cGosl.

Tabn. 10-1: Coobiyenne ob oLwmbke 47159 JaTYNKA MOLYHOCTH

CoobuieHne

MpuunHa

Cnoco6 ycrpaHeHus

Error in zeroing: signal at sensor
(Owmbka npu ycTaHOBKe HYMSA:
CcurHan Ha gaTyuke)

I'Ile BbINOJIHEHUN YCTAHOBKA
HYnA Ha gat4ynke MOLHOCTU npu-
CyTCTBOBaAI CUrHar.

OTKIIOUNTE UCTIBITYEMOE YCTPOii-
CTBO OT ZlaTyuka MOLHOCTH U
NOBTOPUTE YCTAHOBKY HyISl.

Warning: Input overloaded (IMpega-
YNpeXAeHNe: BXOL, NEPErpyxeH)

MoLwHocTb Ha BxoAe AaTyuka
MOLLHOCTM NpeBbILIaeT AOMyCTU-
myto (23 pbmBT = 200 MBT).

YMeHbLmnTe MOLLHOCTb Ha BXo4e
AaTtyvuka.

Power sensor hardware error
(AnnapaTtHas owwubka garymka
MOLLHOCTM)

Owwnbka cBsA3n Mexay npudopom

R&S ZNH n gatymkom mMoLHOCTH.

OTkntounTe AaTymk oT npubopa
R&S ZNH n nposepbTe pasbembl.

Ecnu npo6nema He ncyesHer,
obpaTnTecb B CEPBUCHBIN LIEHTP
komnaHun Rohde & Schwarz.

Power sensor error (Owwnbka aat-
ynKa MOLLHOCTM)

[laTymk MOLLHOCTU CUrHanuau-
pyeT npubopy R&S ZNH 06
owmbke

O6paTnTeCh B CEPBUCHBIN LIEHTP
komnaHum Rohde & Schwarz.

Unknown power sensor model
connected ([MogknoyeH Hens-
BECTHbIV AaT4MK MOLLHOCTK)

Mpunbop R&S ZNH He moxeT
ngeHTnduumpoBaTb yCTPONCTBO,
NOAKIOYEHHOE K MHTEepdency
AaTynka MOLLHOCTW.

10.1.2 HacTtpoiika 1 BbINOSIHEHNE U3MEPEHUN

[Mocne nogkntoyeHnsa gatymka molHocty npubop R&S ZNH cpasy ke HaumMHaeT
N3MepsiTb MOLLHOCTb CUrHana.
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Vicnonb3oBaHune gatyunka MOLLUHOCTU

Onpep,eneHme LleHTpasbHO YacToTbl UK AMUHbI BOSHbI

daTtuumkn MOLLHOCTU MMEKT NaMATb, coAepiKallyto nonpaBoOYHble 3HA4YE€HNA, KOTOPbIE
3aBUCAT OT 4YacTOTbl UNW ANWUHbLI BONHbI. CnegoBaTenbHo, pe3ynbTaTthbl M3MepeHI/II7I
Hanbornee TouYHbl AN CUrHanoB, YacToTa Unu ANnHa BOSHbI KOTOPbIX N3BECTHA.

LeHTpanbHas yacToTta

OGpaTtnTte BHMMaHWe, 4To npndop R&S ZNH coxpaHsieT LeHTpanbHyto 4acToTy, ycTa-
HOBMEHHYIO B ApyroMm paboyem pexume. B aTom criyyae oH MCNonb3yeT 3Ty 4acToTy B
KayecTBe 4acToThbl JaT4YMKa MOLLHOCTH.

Ecnn Heo6xoanMO BbINONHUTE N3MEPEHNSI Ha APYrOM U3BECTHOM CUrHane, MOXHO
BPYYHYIO U3MEHWTb YacTOTy AaTUYMKa MOLLHOCTW.

1. Bblbepute dyHKUMOHaNbHYt0 knasmwy "Freq".
Ha akpaHe npubopa R&S ZNH oTkpoeTcst none gns BBOAa 4acToThl.

2. BseguTe 4acToTy curHana.
Mpnbop R&S ZNH nepenaet 3Ty HOBYO 4acTOTy B AaTUYMK MOLLHOCTU, KOTOPbIN
3aTeM BbIMOJHAET KOPPEKLUIO PE3yNbTaTOB U3MEPEHNST MOLLHOCTH.

[nvHa BOMHbI

[nvHa BOMHbI 06bIYHO NCMONb3YETCA B pe3ynbTatax M3MepeHus ans 4aT4vMKoB OnTu-
yeckon moLuHocTu. MNpubop R&S ZNH nogaepxmBaeT crnegyowme OnviHbl BOSH:
850 Hm, 1300 HM, 1310 HM, 1490 HM, 1550 HM, 1610 HM, 1625 HMm.

1. Bbibepute dyHKUMOHaMNbHYO Knasuwy "wavelength”.
Mpnbop R&S ZNH oTkpoeT nogmMeHo Anst Bblbopa HAacTPOeK ANVHbI BOSHbI.

2. Bbibepute HeobxoauMyo ANNHY BOSHbI.
Mpnbop R&S ZNH nepenaet 3Ty HOBYIO AJIMHY BOSHbI B 4A@T4YMK MOLLHOCTU, KOTO-
pblii 3aTeM BbINOMHSAET KOPPEKLMIO Pe3yNbTaToB M3MEPEHUS MOLLHOCTMU.

YcraHoBKa Hyna Aaryvka MOLLHOCTU

HanpsikeHnst n Tokn cmeLleHns 6orblue BCEero BAMSIOT Ha NokasaHus MOLLHOCTM Npu
n3MepeHun MasnblX MOLLHOCTER. MOXHO KOMNEHCMPOBATbL 3TU CMELLEHMS, BbIMOSHMB
npoLeaypy YCTaHOBKM HyNsl AaT4YMKa MOLLHOCTMW.

He nogasaiTe curHan Bo Bpems npouecca 0BHyneHns, Tak Kak 4aTyuKk MOLLHOCTU He
CMOXET OTNMYNTb MOLLHOCTb BHELLHEro curHana ot BHYTPEHHEro CMeLLeHus.

Please remove all signals

from the sensor input and press Continue to start zeroing

Continue

1. BbibepuTe yHKUMOHANbHY Knaeuwly "Zero".
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Vicnonb3oBaHune gatyunka MOLLUHOCTU

Mpnbop R&S ZNH BblgaeT 3anpoc ¢ TpeboBaHMeM He NogaBaTb HUKAKNUX CUrHamNOoB
Ha JaT4MK MOLLHOCTU BO BPEMS YCTAHOBKM HYS.

OTkntounTe gaTymk MOLLHOCTU OT KaKMX-NTIMBO UCTOYHMKOB CUrHana.

[nsa 3anycka npoueaypbl YCTAHOBKM HYNS HAXXMUTE OYHKLMOHAMNbHYHO KnaBuLly
"Continue".

Haxmute cyHkymoHanbHyto knasuiy "Cancel”, 4yTobbl OTMEHUTL Mpouenypy ycra-
HOBKM HYIS1 , HANpUMep, eCNn Bbl HE MOXETE OTKIIOYMTb MCTOYHUK CUrHana.
Mpnbop R&S ZNH cpaay xe 3anyctut npoueaypy yCTaHOBKM HyNs AaTymka MOLL-
HOCTMW.

Bo Bpems npoueaypbl yctaHoBKM Hyns npnbop R&S ZNH BbiBoguT coobuieHre
«Zeroing power sensor, please wait while the system is zeroing the power sensor»
(YcTaHoBKa Hyns gatymka MOLLHOCTW, AOKAMTECH OKOHYaHUS Npoueaypbl).

Korga npoueaypa yctaHoBKWU Hynsi 3aBepLuaeTcs, npubdop R&S ZNH BbiBogut
coobueHune "v Power sensor zero done".

Power sensor zero done

BbIGop eauHML, UBMEPEHUSI MOLLIHOCTU

Mpnbop R&S ZNH moxeT oTobpaXaTb M3MEPEHHYH MOLLHOCTb B OTHOCUTENbHbIX eau-
Huuax (4bmBT) nnn B abcontoTHbix eguHnuax (BT, mBT, MkBT, HBT 1 nBT). Takke
MOXHO 3a4aThb OMOPHbIN ypoBeHb B Ab.

1.

Bbibepute doyHKUMOHaNbHyto knasmwy "Unit".
OTkpoeTcsa noaMeHto Ang Bblibopa eanHUL, U3MepPeHUs.

Bbibepute Tpebyemble eanHULbI N3MEPEHUS.
Mpunbop R&S ZNH cooTBeTCTBYOWMM 00pa3om N3MeHUT oTobpaxeHne pesynbTa-
TOB.

3apaHue onopHoro YPOBHA

Ecnu BbibpaHbl oTHOCUTENbHBbIE eanHnLbl namepennst dB Rel, npnbop R&S ZNH
OTKpbIBaeT none BBOAA AN 3a4aHns onopHoro ypoBHs. Mprnbop R&S ZNH noka3bl-
BaeT TEKYLLMI ONOPHbIN YPOBEHb B 3arofioBKe Anarpammbl.

1.

BeeaunTe Tpebyemblli ONOPHbIV YPOBEHB.
Takke MOXHO yCTaHOBUTb TeKyLLee nokasaHue ypoBHS B Ka4eCTBe ONOPHOro
YPOBHS.

Bbibepute dyHKLUMOHanbHyto knasuwy "To Ref".

Mpubop R&S ZNH ycTtaHaBnuBaeT TekyLWiA pe3ynbTaT B KaYeCTBE OMOPHOro
YPOBHSI.

3aTtem oH oTOOpaxaeT M3MEPEHHbIV YPOBEHb OTHOCUTENBHO OMOPHOrO YPOBHS B
ab. EguHunua navepeHns astomatmnyecku yctaHasnusaetcs Ha dB Rel.

PykoBoacteo nomnb3oBatens 1334.5985.13 — 02




R&S®ZNH N3mepuTenb MOLLHOCTH

Vicnonb3oBaHune gatyunka MOLLUHOCTU

YcraHoBKa BpeMeHU ycpeaHeHusa

Bpewmsi ycpegHeHus onpegensieT NpogosKUTENbHOCTL M3MepeHust. Yem GonbLue
Bpems ycpeaHeHusl, Tem ctabunbHee nokasaHusi, 0COOEHHO ecnn CUrHanbl UMetoT
Manyt MOLLHOCTb UM 3allyMIEHbI.

Bpewmsi ycpegHeHus moxeT npuHumaTh 3HadveHus "Short", "Normal" nnn "Long".

e KopoTkoe Bpemsi uamepeHus (Short) obecneumBaeT ctabunbHble Y TOYHbIE
pes3ynbTatbl Ans CTaUMOHaPHbIX CUHYCOMAAMNbHbIX CUTHANoOB C BbICOKUMW YPOB-
Hamu (> -40 gbmBT). OHO Takke NOAXOAUT AN U3MEPEHUI, TPEOYHOLLMX BbICOKON
4acTOTbl MOBTOPEHUS.

® OO6blyHOe BpeMs namepeHus (Normal) yBenuumBaeTt cTabunbHOCTb pe3ynbTaToB
ONS CUTHANoOB C HU3KUM YPOBHEM UMW MOAYNMPOBaHHbLIX CUrHasoB.

e [InutenbHoe Bpemsi uamepeHus (Long) NoAXOAMT AN CUrHaNoB C O4EHb HU3KUM
ypOBHeM MoLHocTH (<-50 aBbmBT)

YUTo06bl 3hPEKTUBHO YCTPAHUTL LWYM U BUSTHUE LWYMaA Ha N3MEPEHUS, UCMONb3yNTe
patymk mowHoctn R&S FSH-Z1.

1. Bbibepute dyHKUMOHaNbHyt0 knasuwy "MeasTime".

2. Bbibepute Bpemsi M3aMepeHus, Hambonee NoaxoasiLee ans Bawen namepuTenb-
HOW YCTaHOBKW.

YyeT JONONHUTENBHbIX NOTEPL UIN YCUEHUS

Mpu BonbLUMX MOLLHOCTSAX, KOTOPbIE BbI3bIBAOT NPEBbILLIEHNE MaKCMarnbHOro BXOA-
HOro YpOBHS AaTyMKa MOLLIHOCTU, UMK NPU O4EHb HU3KMX YPOBHSIX, KOTOPbIE nexar
HVXXe MUHUManbHOW YyBCTBUTENBbHOCTU Npubopa R&S ZNH, npnbop R&S ZNH moxeT
Yy4MTbIBaTb AOMONHUTENbHbIE NOTEPU UNK yeunexHne mexay Y n gatinkom moLyHo-
CTU. BTN pasnNnuns onpeaensnTcs Kak cmelleHne B Ab 0THOCUTENbHO N3MEPEHHOTO
YPOBHS. [TonoxuTenbHOe CMeLLeHne COOTBETCTBYET NOTEPsIM, @ OTpuuatesibHoe cme-
LLieHe COOTBETCTBYET YCUIEHUIO.

Mpnbop R&S ZNH oTobpaxaeT TekyLlee 3Ha4YeHNe CMELLEHNS B 3arofloBke ana-
rpamMmmbl.

1. Bbibepute dyHKUMOHaNbHYt knasmwy "OFS".
Ha akpaHe npubopa R&S ZNH oTkpoeTcsi none ans BBOAa ONMOPHOro CMELLIEHNS.

2. Bseaute Tpebyemoe cMeLLeHNE.
Mpnbop R&S ZNH yunTbiBaeT 3Ha4YeHNe CMELLEHNsI NPU 0TOBpaKeHM MOLLHOCTM
NN YPOBHSI.

AKTMBaUMA UCTOYHMKA cUrHana

Mpnbop R&S ZNH copepXut HacTporiKy s BKIOYEHUS U OTKIMHOYEHUS BCTPOEH-
HOro MCTOYHMKA CUrHana B pexvme N3MepuTens MOLHOCTH.

Kak TonbKo MCTOYHMK CUrHana BKI1l0YeH, MOXXHO BbiBogUTb curHan -10 obmBT Ha
3a[laHHON YacToTe Ha BbIxogHoW BY-pasbem.

® BuibepuTe byHKUMOHaNbHYO knasuwy "Signal Gen".
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Vicnonb3oBaHue HanpaBJsiIeHHOro gat4mMka MOLHOCTH

Mpnbop R&S ZNH BbiBegeT curHan -10 abmBT Ha BbixogHon BY-pasbem.

10.2 Wcnonb3oBaHue HanpaBneHHOro gaTymMka MOLLHOCTU

[na namepeHnsi MOLWHOCTU B 060MX HanpaBneHusix (NpsmMom n obpaTHOM) MOXXHO nog-
KIMOYMTb HanpaeneHHble aT4YMKM MOLLHOCTU K npubopy R&S ZNH. Mpnbop R&S ZNH
noaaepuBaeT cneayoLme HanpaeneHHble AaTYMKN MOLLHOCTY:

e R&SFSH-Z14
e R&S FSH-z44

C HanpaBneHHbIM 4aT4ymkom MOLLHOCTU Npubop R&S ZNH mMoxeT namepstb MoLL-
HOCTb CUrHamna OT UCTOYHMKA K Harpy3ke (Nnpsmast MOLLLHOCTb) U OT Harpy3kn K MCTOY-
HUKy (0BpaTHasa MoLHOCTL). COOTHOLLEHUE Mexay 0OpaTHON U NPSIMOV MOLLHOCTSAMM
SIBNSAETCA MEpPOW cornacoBaHusi Harpy3kn. Ha akpaHe npubopa R&S ZNH oHo oTobpa-
XaeTcsa nMbo B BuAe noTepb Ha oTpaxeHne, Nubo B BMAE KoahbduumeHTa cToayen
BOMHbI.

1. Haxwmute knasuwy [MODE].

2. HaxmuTe dyHKUMoOHanbHyto knasuwy "Power Meter"
Mpnbop R&S ZNH akTnBupyeT pexxum namMepeHns MOLLHOCTMU.

<% Directional Power Meter FSH-Z44 Std: GSM o LI
41212016
14:26
REF

9 -20.0dBm

I| '| L

\
(6 § dBm dBm

)5 Forward Power AVG a5 ) Return Loss

4056 °24.43

20 dBm 50 dBm 30 dBm

(10
Freq 200 MHz

Fwd Pwr Display Freq @ I To Ref Standard

Puc. 10-2: KomrioHoBKa 3KpaHa B PEXXUME U3MEPUTESIS HAIPABIIEHHON MOLYHOCTH

1 = BblGpaHHbIli cTaH4apT nepegayn

2 = Mogenb NoAKIYEeHHOro AaTynka MOLHOCTM

3 = OnopHoe 3HaveHne anst U3MepPEeHUIn OTHOCUTENBHOM MOLLHOCTMN
4 = CmeLLeHne MoLHOCTN

5 = "KoHdurypauus BbixogHoro nopta BIAS" Ha cTp. 41

6 = AHanorosoe cyuTbIBaHWE NPSIMON MOLLHOCTH
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R&S®ZNH N3mepuTenb MOLLHOCTH

10.2.1

10.2.2

Vicnonb3oBaHue HanpaBJiIeHHOro gat4mMka MOLHOCTH

7 = CunTbIBaHME NPSIMON MOLLIHOCTU

8 = AHanoroBoe CHMTbIBaHWNE 3HAYEHWS COrnacoBaHNs

9 = CunTbiBaHME 3HAYEHNS COrnacoBaHns

10 = YacToTa nsmepeHusi

11 = 3Ha4vok 0630pa KoHdUrypauum

12 = MeHi0 (byHKLUMOHAMNbHbIX KNaBWLL HanpaslieHHOro Aarymka mowHoctn "MEAS"

MoaknioyeHue HanpasJfieHHOro AatT4mMka MOLLHOCTHU

Mpnbop R&S ZNH ynpasngaeT 1 nuTaeT HanpaBneHHble AaTYMKU MOLLHOCTU Yepe3
cneumanbHbIn MHTepdEenc B BEpXHEN Yactu npmbopa.

MogkntounTe kabenb gaTymKa MOLLHOCTM C NoMoLbto nepexogHoro USB-agantepa k
USB-nopTty npubopa R&S ZNH. Cam gaTymk MOLLHOCTU PacrnofnoXeH Mexay UCTOYHU-
KOM M Harpy3kowm M3MepuTerbHON YCTaHOBKM.

Cxema n3mepeHus ¢ HanpaBneHHbIM 4aTYMKOM MOLLHOCTM NokasaHa B "VsvepuTternb-
Hasi ycTaHoBka" Ha cTp. 68.

Ecnun npubop R&S ZNH pacnosHan gaTymk MOLLHOCTM, OH yCTaHaBNMBaET NoAaKmnoye-
HMEe K HEMY Yepes UmetLmnncs nHTepdenc n Yepes HECKONbKO CeKyHa OoTobpaxaeT
pesynbTar. B 3aronoBke skpaHa oTobpaxaeTcs TMn gaTymka MOLHOCTU. Mpu BO3HK-
KHOBEHUN owmnbkmn npndop R&S ZNH BbIBOOUT COOTBETCTBYHOLLEE COOBLLEHME.

HononHuTteneHble cBeaeHnsa cMm. B pasgene ri. 10.1.1, "lMogknioyeHne gartymka MoLL-
HocTn", Ha cTp. 184.

HacTtpolika v BbiNnosiHeHWEe U3MepeHun

[Mocne nogkntoyeHnsa gatymka molHocth npubop R&S ZNH cpasy xe HaumMHaeT
N3MepATb MOLLHOCTb CuUrHana.

B cnyyae namepeHus 6onbLlunx MOLHOCTEN HEOBX0OUMO CTPOro cobnaaTth creayto-
LLMEe MHCTPYKLMM BO N3beXaHNe NopaxeHns onepaTopa U UCKIMHYEHMS MOBPEXAEHMS
AaTtymka MOLLHOCTH.

BHUMAHME

Puck oxora koxu u / unu noepexpeHusa npubopa R&S ZNH

3mepeHre BomnbLUMX MOLLHOCTEN MOXET NMPUBECTU K OXXOram KOXU 1 / nnmn nospexae-
Huto npmbopa R&S ZNH. YTtobbl 3TOro nsdexarsb:

e Hukorga He npeBbllaiTe AONYCTUMYIO HEMPEPbLIBHYIO MOLLHOCTL. JonycTumas
HernpepbIBHAs MOLLIHOCTb yKa3aHa Ha 9TUKEeTKe Ha 3afHel CTOPOHe AaTymka MOLL-
HOCTMW.

e  OtkntovarTe BY-MOLWHOCTE Npu NOAKMYEHUN AaTUMKa MOLLHOCTY.
® [InoTtHo 3aTdaruBanTe BY-pasbemsbl.
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Vicnonb3oBaHue HanpaBJsiIeHHOro gat4mMka MOLHOCTH

3agaHue LeHTparnbHOi YacToThl

[na nony4yeHns Hanny4dLlwmMx pesynbTaToB crneayeT CUHXPOHU3NPOBaTb HYacToTy C
YyacToToM curHana.

OGpaTtnTte BHMMaHWe, 4To nNpudop R&S ZNH coxpaHsieT ueHTpanbHyto 4acToTy, ycTa-
HOBMEHHYIO B Apyrom paboyem pexume. B 3Tom criyyae oH MCNonb3yeT 3Ty 4acToTy B
KayecTBe 4acToThbl JaT4YMKa MOLLYHOCTH.

Ecnn Heo6xoanMO BbINONHUTE N3MEPEHNSI Ha APYrOM U3BECTHOM CUrHane, MOXHO
BPYYHYIO U3MEHWTb YacTOTy AAaTUYMKa MOLLHOCTMW.

1. Bblbepute yHKLUMOHaNbHY0 knasumwwy "Freq".
Ha akpaHe npubopa R&S ZNH oTkpoeTcst none gns BBOAa 4acToThl.

2. BseguTe 4acToTy curHana.
Mpnbop R&S ZNH nepenaet 3Ty HOBYO 4acTOTYy B AaTUYMK MOLLHOCTU, KOTOPbIN
3aTeM BbIMOSHAET KOPPEKLUIO PE3yNbTaToOB U3MEPEHNST MOLLHOCTH.

YcTaHoBKa Hyns AaT4nka MOLLHOCTH

[ononHuteneHble cBeAeHUA CM. B pasgene "YcrtaHoBKka Hyng gatymka mowHoctn'”
Ha cTp. 186.

YcraHoBKa peXxnma B3BeLLMBaHUA USMEPEHUA MOLLIHOCTU

[ns npsamoro otobpaxeHus mowHocTv npubop R&S ZNH nogaepxusaeT kak cpea-
HIOK MOLLIHOCTb, TaK M NMMKOBYIO MOLLHOCTb OrMbaroLLen.

1. Haxwmute knasuwy [MEAS].
2. Bblbepute dyHKUMOHaNbHY0 knasuwy "Fwrd Pwr Display".

3. Bbibepute Tpebyembin pexmm B3BELLMBAHUS.
Mpnbop R&S ZNH oTobpaxaeT pexxum B3BELLUMBAHWS B 3arofioBke NpsiMon MOLL -
HOCTW.

e "Average" = cpeaHsist MOLIHOCTb
e "Peak Envelope" = nukoBasi MOLLHOCTb ormbatoLLen

BbiGop eauHML UsMepeHnUst MOLLHOCTH

Mpy ncnonb3oBaHMKM HaNpaBeHHOro AaTyMka MoLLHOCTU Npubop R&S ZNH oTobpa-
XaeT NpsMyto MOLLIHOCTb B BMAE NOrapugmMmnyeckoro 3HayeHus yposHs B AbmBT
(oTHOCUTENBHOE 3HaYeHne) Unn B BUAE NIMHEHOrO 3HaveHns B BT nunu mBT (abcontoT-
Hoe 3HayeHue). Kpome Toro, MoXXHO OnpeaennTb ONOPHbI YPOBEHb, OTHOCUTENBHO
koToporo npubop R&S ZNH OyaeT BbIBOAUTL pa3HOCTb YpoBHen B Ab. CornacoBaHne
Harpysku oTobpaxaeTcs B BUAE NOTEPb Ha OTpaxeHue (koadduumneHTa oTpaxeHus) B
4B vnu koacbdmumeHTa ctosyven BonHbl No HanpsbkeHnto (KCBH). Takke MOXHO 0TO6-
pasnTb abCONOTHY MOLLHOCTb OTPaXXEHHOro curHana B BT nnv ypoBeHb OTpaxeH-
Horo curHana B AbmBT.

[ononHuTtenbHble cBeAeHnsa cM. B pasgene "Bruibop eanHny, namepeHnsa MoLyHocTn'
Ha cTp. 187.
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Vicnonb3oBaHue HanpaBJsiIeHHOro gat4mMka MOLHOCTH

3agaHue OMNMOpPHOro ypoBHA

Ecnu BbIGpaHbl 0OTHOCUTENbHbIE eANHULBI M3MepeHusa dB Rel anga npsamon MoLHocTy,
npubop R&S ZNH oTkpbiBaeT none BBOAA ANd 3a4aHus ONOpPHOro ypoBH4. Npubop
R&S ZNH otobpaxaeT TekyLumii ONOpPHbI YPOBEHb B 3arofoBke Avarpammel.

[ononHuTenbHble CBeAeHUs CM. B pasgene "3agaHne onopHoro yposHs" Ha cTp. 187.

BuiGop craHaapTa

UT06bI rapaHTMpoBaTh NofyyeHne peanbHbIX pe3yfbTaToB Npu U3MepeHU Moaynmpo-
BaHHbIX curHanos, npubop R&S ZNH obecneunBaeT BO3MOXHOCTbL y4eTa NonpaBoy-
HbIX 3HAYEHWI ANS HECKONBbKUX PacnpOCTPaHEHHbIX TENEKOMMYHUKaLNOHHbIX CTaH-
AapToB.

1. Bblbepute dyHKUMOHaNbHYO Knasuwy "Standard".
OTkpoeTcsa MeHto Ang Belbopa ctaHgapTa.

2. Bbibepute Tpebyembii cTaHOapT.
Mpnbop R&S ZNH GyaeT yunTtbiBaTh BbIOpPaHHbIA CTaHO4APT. TeKyLNA aKTUBHbIN
CTaHAapT oTobOpaXkaeTcs B 3arofioBKe aKpaHa.

YyeT JonoNHUTENBHOIO 3aTyxaHusa

Korga HanpaBneHHbIi 4aT4MK MOLLHOCTY MOAKITOYEH K KOHTPOIBHOW TOYKE HE Hanpsi-

Myl0, @ Yepe3s kaberb, MOXHO yYnUTbIBaTh BNMsHWE 3aTyxaHus kabens. Onsa aToli uenu

HeoGXo4MMO BBECTM 3aTyxaHue B kabene Ans paccmaTpuBaemMoii 4acToTbl U3MepeHus
Ha OCHOBE CIeflyIoLLEro YCroBuS:

Ycnosusa gns YCTaHOBKU 3aTyXaHUA B kabene

® B BUAE NOMOXUTENBHOIO 3Ha4YeHus B Ab, ecnu MOLLHOCTb M cornacoBaHune gos-
»KHbl ObITb Mn3MepeHbl HAa NCTOYHUKE, a kabenb nogknto4eH mMexay MCTOYHUKOM U
AOaT4YNKOM MOLLHOCTHU

® B BUOE OoTpuLaTEeNbHOro 3Ha4YeHns B ob, ecnu MOLLHOCTb 1 cornacoBaHne OOJKHbI

OblTb M3MEpPEHbI Ha Harpy3ke, a kabernb NOAKMIYEH MeXAY Harpy3Koi 1 4aTYMKOM
MOLLHOCTM

3aTeM HanpaBneHHbIN 4aTYMK MOLLHOCTM KOPPEKTUPYET MOLLHOCTb U napameTpbl
cornacoBaHus, TeM cambiM obecneydrBas Takue xe pesynbTaThbl, Kak ecrv Obl OH Obin
HanpsIMyHo NOAKIMIOYEH K KOHTPOMNBHOM TOYKeE.

1. Bblbepute dyHKUMOHaNbHYt knasmwy "OFS".
Ha akpaHe npubopa R&S ZNH oTkpoeTcs none ans BBOAa ONMOPHOro CMELLEHNS.

2. Bseaute TpebyemMoe CMeLLEHNE.
Mpnbop R&S ZNH yunTbiBaeT 3Ha4YeHNE CMELLEHNSI NPU 0TOBPaKEHNM MOLLHOCTM
(YpOBHS1) 1 NapaMeTpOB COrnacoBaHus.

Ecnu npumeHsitoTca 6onbLUne MOLHOCTY, NPEBbILIAOLWNE MakcUMarnbHbIi BXOOHOM
ypoBeHb R&S FSH-Z14 unun R&S FSH-Z44, nepen 0aT4yMkoM MOLLHOCTM HEOOXOAMMO
NOAKMOYMTb HanpaBrneHHbIN OTBETBUTENb UMW aTTEHATOoP.
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Vicnonb3oBaHue HanpaBJsiIeHHOro gat4mMka MOLHOCTH

B Takux cnyyasix nepexofgHoe 3aTyxaHue HanpaBieHHOro OTBETBUTENS UMK 3HAYEHVE
ocrnabneHus aTTeHaTopa BBOAATCH KaK NMONoXuTernbHble 3HayveHus B b (cM. ycro-
BUS AN YCTaHOBKW 3aTyxaHus B kabene) B npubop R&S ZNH, 4ytobbl rapaHTupoBaTth
npaBuIbHOE CYUTbIBAHWE U3MEPEHHOW MOLLHOCTU. B 060MX cnyyasax K gatymky MoLy-
HOCTW Ha CTOPOHE Harpy3kn HeO6XOaUMO NOAKIIOYMNTL OKOHEYHYIO HarpysKy unm atre-
HIOaTOP AOCTAaTOYHON MOLLHOCTU. [NapameTpbl cornacoBaHns B TakoM criyvyae He aeun-
CTBUTENNbHbI, MOCKOMbKY OHUN TaKKe KOPPEKTUPYETCS C yHETOM 3HaYEeHUs 3aTyxaHus Ha
OKOHEYHOW Harpyske uUnu aTTeHaTope.
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11

®

BbinonHeHne n3amMepeHust MOLLHOCTH
MMNYNbCOB

Onuusa R&S ZNH

YT06bI paboTtaTh ¢ npudopom R&S ZNH B pexxvme namepuTtenst MOLLHOCTM UMMy Ib-
coB, TpebyeTca onumsa R&S ZNH-K29 (koa 3akasa: 1334.6823.02).

Mpwn yctaHosneHHon B R&S ZNH onuun nsamepeHns MOLLHOCTU MMMYNbCOB U NMOAKIHO-
YEHHOM LLMPOKOMOMOCHOM AaTyMKe MOLLHOCTM OT komnaHun Rohde & Schwarz (R&S
NRP-Z81, -Z85 unu -Z86) nputop R&S ZNH cnocobeH BbINOMHATbL M3MEPEHUST MOLL-
HOCTW MMNynbca.

Kak 1 B cnyvae o6bl4HOro nameputensi MOLLHOCTU, MPUIOXeHWe AN M3MepeHus MoLy-
HOCTM MMMyNbCa M3MepsieT MOLLHOCTb BCErO CMrHana B guanas3oHe 4acToT (LUMpOoKomno-
NOCHOr0) AaT4yMKa MOLLHOCTMW.
1. Haxwmute knasmwy [MODE].
2. HaxmuTe cyHKUMoHanbHyto knasuwy "Power Meter"

Mpnbop R&S ZNH akTnBupyeT pexxum namepeHns MOLLHOCTMW.
MoaknioyeHUe gaTymkKa MOLLHOCTH

MOXHO NOAKIIOYMTL LLUMPOKOMOSIOCHbIE AaT4YnK MoLLHOCTU kK USB-nopTy npnbopa
R&S ZNH. [JononHuTtenbHble cBeaenns cMm. B pasgene rn. 10.1.1, "lMogknioyeHne gar-
Ymnka molHocTun", Ha cTp. 184.

I/IsmepeHMe Ha4YnMHaeTCA Cpa3dy nocne noakniyeHna gat4ymka MOLHOCTW.
OTobBpaxkeHne YMcnoBoro pesynbrarta

1. Haxwmute knasuwy [MEAS].
2. Bblbepute dyHKUMOHaNbHYt0 knasmwy "Meas Mode".

3. BbibepuTte nyHKT meHto "Average".

PacnonoxeHve n cogepxaHne oTobpaxxeHUst YACINOBbLIX Pe3yNbTaToB TaKMe Xe, Kak
nokasaHo Ha puc. 10-2.

pachuyeckoe oToGpaxeHue pesynbTaToB (MOLLHOCTb B 3aBUCUMOCTM OT BpEMEHH)

paduyeckoe npeacTaBneHne pesynbTaTtoB — 3TO ocobas pyHKUMs, [OCTyNHas
TOnbKO ¢ onuuen BcTpanBaemoro N0 R&S ZNH-K29.

1. Haxwmwute knasuwy [MEAS].
2. Bblbepute dpyHKUMOHanbHyto knasuwy "Meas Mode".

3. Bbibepute nyHKT MmeHto "Power vs Time".
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&> Power Meter NRP-Z81 Histogram (1] ]

Pulse Width 1446 us Duty Cycle 3714 % Trace Average -38.56 dBm 30/1/2016

Pulse Period  3.892 s Start Time 2997 ys @) Trace Peak 31.43 dBm 15:46

Pulse Sep 2447 ls Stop Time 550.65 ns Trace Min -34.34 dBm REF 9

Rise Time Pulse Top -37.79 dBm Pos Overshoot — dB 30 dBm
Pulse Base -36.98 dBm Neg Overshoot

Average  Trig Free

Zero Algonthm Ref Power Config

Puc. 11-1: OrobpaxeHne MOLHOCTH B 3aBUCUMOCTH OT BDEMEHH

= Mogenb NoAkIYeHHOro AaTynka MOLWHOCTY U BUA anroputMa pacyeta MOLWHOCTH

= YucneHHble pe3ynbTaThbl, NOKa3blBaKLME XapakTEPUCTUKU UMMyTbCca

= OnopHoe 3Ha4eHve AN U3MEePEHUn OTHOCUTENBHOW MOLLIHOCTU

= lNMonoca BuageocunsTpa

= CMelLieHVe MOLLHOCTH

= KoHdurypaums BeixogHoro nopta BIAS

= Macwrtab no ocu X

= [lnarpamma, nokasblBatoLLas xapakTePUCTUKN UMMynbca B rpadmnyeckom popmare (oTobpaxeHue Kpu-
BOMW)

9 = YacroTa namepeHus

10 = 3Ha4vok 063opa KoHdUrypaLuum

11 = OyHKUMOHAaNbHbIE KMaBULLK NPUMOXKEHUS U3MEPEHMSI MOLLHOCTM UMMNyTbca

0N O WN -

Cnepytowme xapakTepucT1KM MOLLIHOCTU pacCYMTbIBaOTCA M 0TOBpaxatoTcs B BUAE
YMCNOBbIX 3HaYeHMin. ['padmyeckoe NpeacTaBneHne napaMeTpoB NOKa3aHo Ha
puc. 11-2.
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Settling
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Puc. 11-2: pagpnaeckoe ripeacraBieHne XapaKTepUCTHKN UMITYIIECA

XapaKkTepucTuka uMnynbca

OnvcaHue

"Pulse Width" (anuTenbHocTb nMnynbca)

Bpewmsi, B Te4eHne KoToporo MMyrnbC OCTaeTcs B
BbICOKOM COCTOSIHUMN («ON»).

370 Bpemsi Mexay NepBbIM MOSIOKUTENbHBIM PPOH-
TOM W NocneayoLWwmMM oTpuLaTenbHbIM PPOHTOM
UMMynbca B CeKyHAax, Npu 9TOM OPOHTbI Y4UTbI-
BalOTCS NpY NepeceveHn CpeaHero noporosoro
YPOBHS1.

"Pulse Period" (nepvog nmnynscos)

Bpewms, npoluesliee oT Ha4ana o4HOro Mnynsbca
[0 Havana crnepayoLLero Mnyrnbca.

"Pulse Off Time" (BpeMsi BbIKNOYEHNS1)

Bpems Ha oToGpaxaemoli KpUBOI, KOTOPOE He
3aHATO UMMYJILCOM.

"Rise Time" (Bpems HapacTaHus)

Bpewmsi, Heobxoavmoe ans nepexoga uMnynsca ot
HM3KOrO K BbICOKOMY YPOBHIO.

OTO pasHuLa Mexay MOMeHTamu BpeMeHu, Koraa
UMMNyIbC MepecekaeT CHavYana HWkHWUNM, a 3aTem
BEPXHWIA NOPOroBbI YPOBEHb.

"Fall Time" (Bpems cnaga)

Bpewms, Heobxoanmoe Ansi nepexoda UMnyrbca ot
BbICOKOMY K HU3KOrO YPOBHIO.

370 pasHuLa Mexay MOMeHTamu BpemMeHu, Koraa
UMMYnNbC NepecekaeT cHaYana BepxHui, a 3atem
HVDKHUIA NOPOroBbIN YPOBEHSD.
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HaCTpOVIKa OKOH 0T06pa)KeHVIﬂ YUCIOBbIX pPe3ysibTaToB

11.1

XapakrepucTuka umnynsca

OnucaHue

"Duty Cycle" (koadhdrLMeHT 3anonHeHns)

OTHoweHune napameTpa "Pulse Width" k "Pulse
Repetition Interval", BolpaxxeHHOe B npoLeHTax (Tpe-
ByeTcs Kak MUHUMYM [1Ba U3MEPEHHBIX MMMYMbCa).

"Start Time" (Ha4anbHoe Bpemsl)

CwmeLLieHre Mo BpeMeHU OTHOCUTESbHO Havana Kpu-
Boii (O cek) 4o MecTa, rae HauMHaeTCst UMMYIbC
(Hayano BpeMeHn HapacTaHusl).

"Stop Time" (koHe4YHOe Bpemsi)

CMmeLleHne No BpEMEHN OTHOCUTENBHO Havana Kpu-
BoW (0 cek) go mecTa, rae 3akaH4YMBaeTCs UMNyIbC
(koHeL, BpeMeHu crnaga).

"Pulse Top" (BepLumHa nmnynbca)

CpefHsist MOLLHOCTb B BbICOKOM YPOBHE UMMyrbCa.

3HayeHne 3TOro NapameTpa UCMonb3yeTcs B Kaye-
ctBe onopHoro (100%) ans onpegenexuns Apyrux
3HaYeHNn NapameTpoB, Tak1X Kak MOpPOrosble 3Ha-
YeHWs BpeMeH HapacTaHus 1 cnaja.

"Pulse Base" (ocHoBaHve nmmnynbca)

CpeﬂHﬂﬂ MOLLHOCTb B HU3KOM YPOBHE UMMNynbca.

3HayeHWe 3TOro napameTpa UCMonb3yeTcs B kaye-
ctBe onopHoro (0%) Ans onpegeneHns Apyrux 3Ha-
YEHWIn NapaMeTPOB, TaKNX KaK NMOPOroBblE 3HAYEHWSI
BPEMEH HapacTaHus 1 cnaga.

"Trace Avg" (cpefiHee 3Ha4YeHue KpMBOW)

Cpe,ﬂ,Hﬂﬂ MOLLHOCTb CUrHana, 0T06pa>|<aema;| Ha
Aanarpavmve.

"Trace Peak" (nMkoBoe 3Ha4eHne KpUBOWA)

MakcumanbHasi MOLHOCTb curHana, otobpaxaemas
Ha auarpamme.

"Trace Min" (MMHUManbHoOEe 3Ha4YeHVe KPUBOWA)

MuHUManbHas MOLLHOCTb cUrHana, otobpaxaemas
Ha guarpaMme.

"Positive Overshoot" (nonoxuTenbHbln BIOPOC)

BeicoTa nokanbHOro mMakcumMmyma nocre Hapacrato-
Lero ppoHTa, AeneHHas Ha aMnNMTyay uMmnynbca.
PesynbTaT npeacraensiet cobow NpoLeHT oT
amnnuTyasl UMNysbea.

"Negative Overshoot" (oTpuyatenbHbIn BbIGPOC)

BeicoTa nokanbHOro MYHYMyMa Nnocre HapacTato-
Lero hpoHTa, AefneHHas Ha amnnuTyay umnysnbca.
PesynbTaT npeacraensiet cobow NpoLeHT oT
amnnuTyasl UMNysbca.

HacTpoiika OKOH O0TOOpaXKeHMs1 YACIOBbIX Pe3ynbTaToB

CDyHKLI,VII/I, OOCTynHble 4114 YNCNOoBOro 0T06pa>|<eHv|;| pe3ynbTaToB, TakMe Xe, Kak 1 ans
Msmepean?l C nomMmoLulbo OObIYHbIX AaTYNKOB MOLLHOCTW.

[ononHuTtenbHble cBeaeHnsa cM. B pasgene . 10.1.2, "HacTpoiika n BbINnofHeHNe

namepeHnin", Ha ctp. 185.
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11.2

11.2.1

HaCTpOVIKa 0T06pa>|<eH|/|s=| 3aBNCUMOCTUN MOLLHOCTWU OT BPEMEHMU

HacTpoiika oToGpaXeHusi 3aBUCUMOCTU MOLLIHOCTM OT
BpEMEHU

Mpnbop R&S ZNH nos3sonsieT HaCTpPOUTb HECKOSBKO acnekToB OTODpaXeHns 3aBUCH-
MOCTM MOLLHOCTM OT BPEMEHU 1 crnocoba n3aMepeHus nmnyrnbca.

e OnpefneneHne XapakTEPUCTUK UMIYITIBCA. . ..urrrreraaeeeeeaaaaneneeeeeeeeaaaeeeaaaaannenseeeeeess 198
IO =T (oTo) o Ry oTa oTet SN =17 Va =Yoo o115 i o X- TR SRR 199
®  YCPEOHEHUE KPUBDBIX....cceeeeeeeeieeeeeeeeeeessstereresaannaasaseeeasaaasaeeseseseeeeessssssrsnrsrasnnnnnnnsns 200
®  CUIHXPOHHDBIE NBMEPEHMIS . ... uueeretieieeeeeeaaaesseisaessstasseeeeaaaeassesasasnssssseeeeasaeessesaaansnns 200
o DBbIGOp eAnHUL U3MEPEHUS PEBYIIBTATA. ..uuuirieieeieeeeeeeieiiirrnrereeeeeeeaeeeseasnnsesreeeeees 201
L\ =TT = o o X o T3 N SRS 201
®  /ICMOMb30BAHNE MAPKEPOB. ...eututuuuuuunaiaieieeeeeeeaaaaeeeeeeereerereststnnnnnn——aaaaeaaaaaaaaaeees 201

OnpepeneHve XxapakTepucTvk umnynbca

Bbibop anroputma ansi pac4yeTa MOLHOCTU HU3KOrO U BLICOKOTO YPOBHEW UMMyNbca

Mpnbop R&S ZNH nopaepxmBaeT HECKObKO METOAOB (MW anropuMTMOB) ANng pac-
YyeTa MOLLHOCTU HU3KOIO W BbICOKOTO YPOBHEN UMMYbCa.

® "Histogram" (rucrtorpamma)
BbluMcneHre MOLLHOCTY HU3KOrO U BbICOKOTO YPOBHEW MMMYrbca Ha OCHOBE aHa-
n13a rucTorpammbl AaHHbIX KpUBOWA. MOLLHOCTb BbICOKOrO YPOBHS UMMynbca pac-
CYMTbIBAETCH NO cpeaHeMy 3HaYEeHU0 BCEX TOYEK, MPEACTaBMSIOLLMX BbICOKMNIA
YPOBEHb MMMynbca. AHaNorm4yHbIM 06pa3oM MOLLHOCTb HU3KOTrO YPOBHS MMMYyfbca
paccyMTbIBAETCs NO TOYKaM, NMPeACTaBNSIOLLMM HU3KUI yPOBEHb UMMYIbCa.
OTOT anropuUT™ pekomeHayeTcst Anst aHanuaa 60nbLINMHCTBA MMMYIIbCHBIX CUTHA-
nos

e "Integration" (MHTerpupoBaHue)
BbluncneHne MoLLHOCTI BbICOKOIO YPOBHS MMMNYNbCa NyTem annpokcumaumnm
naeanbHbIM NPSMOYTOSbHLIM UMMYNbCOM TOW Xe SHepryuen.
OTOT anropuT™m pekoMmeHAyeTcs AN MOAYNMPOBAHHbBIX UMMYMbCHBLIX CUrHANoB NN
Korga HeobxoAMMO YYMTbIBaTb SHEPTUIO MMMNYbCa, HanpuMmep, Koraa Heobxoanmo
CpaBHWTb pe3ynbTaT M3MepPEeHUs C pe3ynbTaToM TENOBOro AaTyvka MOLLHOCTM.

® "Peak" (NMKOBbIN)
MpegnonaraeTcs, YTO NMKOBasi MOLLHOCTb MMMYfbCa SABMSETCSA TakKe MOLLHOCTbLHO
BbICOKOrO YPOBHS UMMyIbCa.

MOLLHOCTb HM3KOrO 1 BICOKOrO YPOBHEWN MMMyMbCa Takke SBAsSeTCH TOYKON oTcyeTa
ANs pacyeTa BPEMEHHbIX XapakTepucTuK nMnysbca.

1. Haxwmute knasuwy [MEAS].

2. Bblbepute dyHKUMOHaNbHY0 knasuuy "Algorithm".

3. Bubibepute Tpebyembli anroputm pacyeTa.
Mpunbop R&S ZNH cooTBeTCTBYOWMM 00pa3oM N3MEHUT pe3ynbTar.
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11.2.2

HaCTpOVIKa 0T06pa>|<eH|/|s=| 3aBNCUMOCTUN MOLLHOCTWU OT BPEMEHMU

Onpep,eneHme OMOPHbIX ypOBHeVI Ongd pacyeTta BpeMeHHbIX XapaKTepUcTuk nMmnynbca

U706kl BEIYMCINTL BPEMEHHbBIE XapaKTEPUCTUKN UMMYIbCa, TAKNE Kak BpeMeHa Hapa-
CTaHusi U cnaga uMmnynbca, HeobxoAMMO ONpPeaenuTL HECKONBKO OMOPHLIX YPOBHEN.
Bce onopHble ypoBHM NpeacTaBnstoT cOO0M NPOLEHT OT aMNNUTyAbl UMMNynbCca, Bbipa-
YKEHHbIN B €AMHMLaX MOLLHOCTY (BaTTbl) UM HanpsXXeHust (BOMbThl).

MapameTpsbl "Low Reference Power" n "High Reference Power" Heobxogumbl ansa pac-
YyeTa BpeMeHu cnaga v HapacTaHus uaMepeHHoro umnynsca. NapameTtp "Low
Reference Power" onpegensieT ypoBeHb, N0 KOTOPOMY paccyYMTbiBaeTCA Ha4yano Hapa-
cTarowero poHTa 1 KoHeL, cnagatowero gpoHTa umnyneca. NapameTp "High
Reference Power" onpegensieT ypoBeHb, N0 KOTOPOMY pacCynTbiBaeTCS KOHel, Hapa-
cTarLLero hpoHTa 1 Hayano cnagaroLero ppoHTa umnynsca.

MapameTp "Reference Power" TpebyeTcs onsa pacyeTta AnMTENbHOCTM MMMNynbCca, Bpe-
MEHW ero Havyana v BpEMEHN OKOHYaHWs.

1. Haxwmute knasmwy [MEAS].

2. Bbibepute dyHkumoHanbHyto knaeuwy "Ref Power Config".

3. 3apanTte TpebyemMble ONOpHLIE YPOBHW.

Bcerga MoXXHO cOpOCUTE OMOPHbIE YPOBHU Ha 3HAYEHMS MO YMOMYaHMWIO C MOMOLLbIO
nyHkTa MmeHto "Set to Default”.

Bce OMNOpPHblIE YPOBHU MOTYT OTHOCUTBLCA K MOLLHOCTU U HaNpsAXXeHnto curHana. B
3aBUCUMOCTU OT 3TOrro Bbl60pa AHaINN3NPYKTCA pa3Hble TOYKN N3MEPEHUA, MO3ITOMY
pes3ynbTaTtbl MOTYT OTNMYaTbLCA.

1. Haxwmute knasmwy [MEAS].
2. Bbibepute dyHkumoHanbHyto knaeuwwy "Ref Power Config".

3. B kayecTBe onopHoro 3HayeHus BbIbepuTe NyHKT MeHio "Power" unu "Voltage".

Bbi6op nonockl BUaeounbTpa

[Mpn ncnonb3oBaHWM LLIMPOKONOMNOCHOMO AAaTYMKa MOLLIHOCTU, MOXHO U3MEHUTb NOMnocy
BMAeounbTpa, NpumMeHaemMoro ang namepeHmns. OCHOBHbIM 3dEKTOM UCMoNb30Ba-
HMS y3KOWM NOnockl BUAEOMUNbTPA SBASAETCA YMEHbLUEHNE 0TOBPaxKaeMoro ypoBHS
COBCTBEHHOrO LWyma.

Taknm 06pasom, NCNoNb30BaHME Y3KOW NONOChl BUOEOMUNbTPpa yBENNYMBAET YyB-
CTBUTENBHOCTb M3MEPEHUS 1 NO3BOMSET TOYHO ONPEAENATh NMMKOBYH MOLLHOCTb AaXe
4ns cnabbix MMMNyNbCOB. YMEHbLLEHNE NONOoCkl BUAeounbTpa Takke yBenmyinsaeT
YYBCTBUTENLHOCTL CpabaTbiBaHWs JaTYMKa MOLLHOCTM.

O6paT|/|Te BH/MaHME, 4YTO LUNPUHA NOJ10CbI BVI,EI,GOCbI/Iﬂpra He OoMmKHa ObITb MeHbLUE
LLIMPUHbBI NOJ10CbI BY n3mepaemMoro curHana. B NPOTUBHOM Clly4ae pe3yribTaTbl USMe-
pPeHna MoryT ctaTb He4enCTBUTENbHBIMMN.
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11.2.3

11.2.4

HaCTpOVIKa 0T06pa>|<eH|/|s=| 3aBNCUMOCTUN MOLLHOCTWU OT BPEMEHMU

YcpeaHeHne KpuBbix

Bbibop pexxvMma Kp1BoOW
OTobpaxeHune pesynbtaToB "Power" vs "Time" nogaepXxvBaeT ABa pexmma KpUBbIX.

e B pexume "Clear / Write" aaHHble KpMBOW Nepes3anncbiBaOTCA MNOCHE KaX4oro
N3MepeHus.

e B pexume "Average" dhopmupyeTcsa cpegHee 3Ha4YeHUe no HECKOSbKUM n3Mepe-
HUSIM 1 OTOBpaXalTca AaHHble B COOTBETCTBUM C BbIOpaHHbIM OETEKTOPOM.
Bbibmpas aTOT pexum, MOXHO 3agaTb KONMYECTBO M3MEPEHUIA, MO KOTOPbIM OyayT
paccyMTbIBaTbCA AaHHbIE KPUBOW. Beibnpas aToT pexxum, MOXHO 3adaTtb Konude-
CTBO M3MEPEHUN, MO KOTOPbIM BYAYT paccUnTbIBAaTLCS AaHHbIE KPUBOA.

1. BbibepuTe pyHKUMOHaNbHYO knaeuwwy "Trace"

2. Bbibepute TpebyeMelin pexmm KpUBOW.

BbiGop getekropa

Mpy ycpeaHeHWM KpYBbIX Bbl TakKe MoXeTe BblopaTb AeTekTop. [leTekTop onpeae-
nsieT cnocob OLEHKN M3MEPEHHbIX AaHHbIX U 0TOBpaXxaeMble AaHHbIe.

Ha skpaHe pesynbtatoB "Power" vs "Time" MoxHo BblbpaTh getektop "Average" nnm
"Max Peak". OeTtekTop "Average" otobpaxaeT ycpegHeHHble AaHHblE N3MEPEHN, a
petektop "Max Peak" - camble BbICOKME 3HAYEHUS], KOTOPbIE ObIN N3MePEHbI As
KaXkgoro nukcensi.

1. BbibepuTe dyHKUMOHanNbHY knaeuwly "Detect".

2. Bbibepute Tpebyembiii eTeEKTOP.

CVIHXpOHHbIe n3MepeHnd

Mo ymonuanuio npubop R&S ZNH 3anyckaeT namepeHune no 3asepLueHnn npeablay-
Lero nsmepeHus (n3amepeHus B pexmme "Free Run").

OpHako ¢ NOMOLLbI0 AaTuMKa MOLLHOCT MOXHO BbIMOSHATE Takke 3anyckaemble
namepeHust. Mpu BKNIOYEHUN 3TOrO pexrma cobbiTvem 3anycka (MOMEHTOM Havana
hakTmnyeckoro nsamepeHus) byget nmbo HapacTatoLwmii QpPoHT, NMbo cnagaroLmi
dpoHT curHana (3anyck "Positive" nnn "Negative").

1. Haxwmute knasvnwy [SWEEP].
2. Bblbepute dyHKUMOHaNbHYO Knasuwy "Trigger".

3. Bubibepute nyHkT MmeHto "Positive” nnmn "Negative".
Mpnbop R&S ZNH npekpallaeT namepeHme curHana oo Tex nop, noka He nNpoms-
ongeT cobbiTue 3anycka.
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11.2.5

11.2.6

11.2.7

HaCTpOVIKa 0T06pa>|<eH|/|s=| 3aBNCUMOCTUN MOLLHOCTWU OT BPEMEHMU

B Cny4yae CUHXPOHHbIX VI3Mep6HVIl7I HeobxoaMMo onpenenntb ypoBeHb 3arnycka, KoTo-
prVI curHan goJjpkeH nepecedb ansd CpﬁGaTblBaHMﬂ 3anycka.

1. Haxmute dyHKUMoHanbHyto knasuwy [SWEEP].
2. Bbibepute dyHKLMOHaNbHYO Knaesuwy "Trigger".

3. Bbibepute nyHKT MeHto "Trigger Level" 1 yctaHOBUTE ypOBEHb 3anycka.

Kpome Toro, MOXHO 3aaaTh Bpems 3a4epkku 3anycka. Bpems sagepxku sanycka
3aQaeT BpeMsi, KOTOPOe AOMKHO MPOWTM Nocne BO3HUKHOBEHMSI COBLITVS 3anycka [0
Havana nameperus. OTpuuaTtensHoe BpeMsi 3aepXKKun 3arnycka HasblBaeTcs npensa-
PUTENbHbLIM 3aMyCKOM.

1. Haxmute doyHKUMoHanbHyto knasuwy [SWEEP].
2. Bbibepute dyHKLMOHaNbHYO Knaesuwy "Trigger".

3. Bbibepute nyHKT MeHto "Trigger Delay" n yctaHOBUTE 3a4epiKKy 3anycka .
Korga npoucxoant cobbitne 3anycka, npubdop R&S ZNH yunteiBaeT Bpems
3aflePXKKN NPU MOCTPOEHUUN KPUBOWA.

BbiGop eanHUL, nsMepeHust pesynbTaTa

B npunoxeHuun ong namepeHus napameTpos umnynscos npubop R&S R&S ZNH
MOXeT OTobpaxaTb U3MEPEHHYIO MOLLHOCTb B OTHOCUTENbHBIX eanHuuax (abmBT) nnn
B abcontoTHbIX eanHuyax (BT).

1. Haxwmute knasuwy [SCALE/AMPT].
2. Bblbepute yHKUMOHaNbHYt0 knasmwy "Unit".

3. Bbibepute Tpebyemble eanHULbI NU3MEPEHNS.
Mpunbop R&S ZNH cooTBeTCTBYIOWMM 0O6pa3om HacTpouT ocb Y.

MacwTtab noocu Y

[ononHuTenbHble cBeAeHUsA cM. B pasaene rn. 8.3.2, "HacTpolika BepTukansHom ocu',
Ha cTp. 167.

Mcnonb3oBaHue mapkepoB
[ns nonyvyeHna gononHuTenbHoW nHdopmauum cMm. . 8.4.2, "lcnons3oBaHve mapke-

poB", Ha cTp. 176 (o6paTuTe BHUMaHue, YTo YHKLUN MapKepa HegoCTYMHbI B peXUMe
"MamepuTtenb moLHocTr'").
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Interfaces and Protocols

12 Remote Commands

12.1

The commands required to perform measurements in the Cable and Antenna Test
application in a remote environment are described here.

o Interfaces and ProtOCOIS.........ooo it 202
e Setting Up the Remote Control ConNection............ccccvviiiieeeeeeee e, 205
e Instrument Model and Command ProCessing.........cccccuvvviieeeeeeeeeiiisccinieeeeeeeee e 206
e SCPI Command Structure and SyntaX...........uuueuveiiiiiiiiieieiiieeeeeeeeeceeeeeeeeeeeeeeaee 209
e Command Sequence and Command Synchronization...............cccceeevvviiiiiiiinnnnne. 218
e Remote Control - COMMANAS..........uuiiiiiiiiaeie e a e 219

Interfaces and Protocols

The R&S ZNH supports two different interfaces for remote control.

® | AN Interface: The protocol is based on TCP/IP and supports the VXI-11 standard
e USB Interface

The connectors are located at the side of the instrument and permit a connection to a
controller for remote control via a local area network (LAN) or directly via USB.

SCPI

SCPI (Standard Commands for Programmable Instruments) commands - messages -
are used for remote control. Commands that are not taken from the SCPI standard
follow the SCPI syntax rules. The instrument supports the SCPI version 1999. The
SCPI standard is based on standard IEEE 488.2 and aims at the standardization of
device-specific commands, error handling and the status registers. The tutorial
"Automatic Measurement Control - A tutorial on SCPI and IEEE 488.2" from John M.
Pieper (order number 0002.3536.00) offers detailed information on concepts and
definitions of SCPI.

The requirements that the SCPI standard places on command syntax, error handling
and configuration of the status registers are explained in detail in the following

sections. Tables provide a fast overview of the bit assignment in the status registers.
The tables are supplemented by a comprehensive description of the status registers.

VISA

VISA is a standardized software interface library providing input and output functions to
communicate with instruments. The I/O channel (LAN or USB) is selected at
initialization time by means of a channel-specific resource string. For more information
about VISA refer to its user documentation.

The programming examples for remote control, are all written in Microsoft® VISUAL
BASIC®. Access to the VISA functions require the declaration of the functions and
constants before their use in the project. This can be accomplished either by adding
the modules VISA32.BAS and VPPTYPE.BAS or a reference to the VISA32.DLL to the
project.
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Project - Simple 5]
(]
= E; Simple (Simple.¥bp)
=5 Forms

{8 rrmtiain (Main. frm)
=25 Modules

¥4 V15832 (visa32 bas)

2 YPPTYPE (vpptype. bas)

Interfaces and Protocols

References - Simple.vbp \ |

Available References: o

£

| Wisual Basic For Applications ~ Cancel
| Wisual Basic runtime objects and procedures =
| Visual Basic objects and procedures
| OLE Autamation Browse...
Db ISA Library
1AS Helper COM Component 1.0 Type Library ﬂ
IAS RADIUS Pratocol 1.0 Type Library
1) ComponentCne AwkOne Contral Pririty
1= WideoSoft vsOcxd Controls
apctEmail 1,0 Type Library ﬂ
ABManager 1.0 Type Library
aboutlook 1.0 Type Library
aboutlookesx 1.0 Type Library
Arrrss?NMNNesioner 1.0 Tvne |ibrars

¢ ' >

¢ Bl

Help

WISA Library

Location:  C:YWIRMNTYSystem32 visa3z. dil
Language: Standard

The modulesVISA32.BAS and VPPTYPE.BAS can be found in the following location:
<VXlpnpPath>\WinNT\Include (typically C:\VXIpnp\WinNt\Include).

@ Resetting the R&S ZNH
Manual operation is designed for maximum possible operating convenience. In
contrast, the priority of remote control is the "predictability" of the device status.
Therefore, control programs should always define an initial device status (e.g. with the
command *RST) and then implement the required settings.

12.1.1 LAN Interface

To be integrated in a LAN, the instrument is equipped with a standard LAN interface,
consisting of a connector, a network interface and protocols (VXI-11).

Instrument access via VXI-11 is usually achieved from high level programming
platforms by using VISA as an intermediate abstraction layer. VISA encapsulates the
low level VXI-11 (LAN) or USB function calls and thus makes the transport interface
transparent for the user. The necessary VISA library is available as a separate product.
For details, contact your local R&S sales representative.

12.1.2 USB Interface

For remote control via the USB connection, the PC and the instrument must be
connected via the USB interface. The required driver comes with the R&S
InstrumentView software package and is automatically installed on the PC with the

software package.

The driver addressed the instrument via the USB interface with the fix IP address

172.16.10.10.
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12.1.3

Interfaces and Protocols

In addition, a remote control connection via the SCPI interface requires the VISA
library to be installed on the PC.

Protocols

VXI-11 Basics

The VXI-11 standard is based on the ONC-RPC protocol which in turn relies on TCP/IP
as the network/transport layer. The TCP/IP network protocol and the associated
network services are preconfigured. TCP/IP ensures connection-oriented
communication, where the order of the exchanged messages is adhered to and
interrupted links are identified. With this protocol, messages cannot be lost.

Remote control of an instrument via a network is based on standardized protocols
which follow the OSI reference model (see Fig. below).

Application SCPI
Presentation XDR (WVXI-11)
Session ONC-RPC
Transport TCP/UDP
Network IP

Puc. 12-1: Example for LAN remote control based on the OSI reference model

Based on TCP/UDP, messages between the controller and the instrument are
exchanged via open network computing (ONC) - remote procedure calls (RPC). With
XDR (VXI-11), legal RPC messages are known as VXI-11 standard. Based on this
standard, messages are exchanged between the controller and the instrument. The
messages are identical with SCPl commands. They can be organized in four groups:

® Program messages (control command to the instrument).

® Response messages (values returned by the instrument).

® Service request (spontaneous queries of the instrument).

® [ow-level control messages (interface messages).

A VXI-11 link between a controller and an instrument uses three channels: core, abort
and interrupt channel. Instrument control is mainly performed on the core channel

(program, response and low-level control messages). The abort channel is used for
immediate abort of the core channel; the interrupt channel transmits spontaneous
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service requests of the instrument. Link setup itself is very complex. For more details,

refer to the VXI-11 specification.

.'A Care channel

/ (program, response, [
control messages) \

Instrument 1—¢u Abori channel {abort] —+—» Controller
ll.'ll

Interrupt channel
(service request)

Puc. 12-2: VXI-11 channels between instrument and controller

The number of controllers that can address an instrument is practically unlimited in the
network. In the instrument, the individual controllers are clearly distinguished. This
distinction continues up to the application level in the controller, i.e. two applications on

a computer are identified by the instrument as two different controllers.
Controller

_:-"_'-'_F'_F'-H-F
» Controller

=t =
—_
—

Instrument
—
—m Controller

Puce. 12-3: Remote control via LAN from several controllers

The controllers can lock and unlock the instrument for exclusive access. This regulates

access to the instrument of several controllers.

12.2 Setting Up the Remote Control Connection

12.2.1 Preparing for Remote Control
The short and simple operating sequence below shows how to put the instrument into
operation and quickly set its basic functions. The current IP address for LAN operation

is shown in the SETUP — Instrument Setup Menu. In case of USB connection, the IP
address is fixed to 172.16.10.10.
Refer rn. 4.3, "MopgkntoveHne npnbopa R&S ZNH k INMK", Ha cTp. 53 for instructions on

how to change the IP address.
Connect the instrument to the LAN or directly to the controller via USB.
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® Switch on the instruments.
e \Write and start the following program on the controller:

— status = viOpenDefaultRM(defaultRM)

'open default resource manager

status = viOpen (DefaultRM, "TCPIP::172.16.10.10", 0O, O,
vi)

'in case of USB connection

— status = viopen (DefaultRM, "TCPIP::xxx.xxx.xxx.xxx", 0, 0,

vi)
'in case of a LAN connection, with xxx.xxx.xxx.xxx = |P address
— c¢cmd = "*RST;*CLS"

— status = viWrite(vi, Cmd, Len(Cmd), retCount)
'reset instrument and clear status registers

— cmd = "FREQ:CENT 100MHz"

— status = viWrite(vi, Cmd, Len(Cmd), retCount)
'set center frequency to 100 MHz

— cmd = "FREQ:SPAN 10MHz"

— status = viWrite(vi, Cmd, Len(Cmd), retCount)
'set span to 10 MHz

— c¢cmd = "DISP:TRAC:Y:RLEV -10dBm"

— status = viWrite(vi, Cmd, Len(Cmd), retCount)
'set reference level to -10 dBm

— viclose vi

— viclose default RM

The instrument now performs a sweep in the frequency range of 95 MHz to 105 MHz.

Changing the IP Address

In order to operate the instrument via remote control, it must be accessed via LAN (IP
address) or USB (fixed IP address). If the factory-set remote control address does not
fit in the network environment, it can be changed.

Refer rn. 4.3, "MopkntoveHne npnbopa R&S ZNH k IMK", Ha cTp. 53 for instructions on
how to change the IP address.

Instrument Model and Command Processing

The block diagram in puc. 12-4 shows how SCPI commands are serviced in the
instrument. The individual components work independently and simultaneously. They
communicate with each other by means of so-called "messages".
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12.3.2

Instrument Model and Command Processing

USE interface Input unit with
Ethernet input buffer
Command
recognition
I_nstrurnent .
seftings database Status reporting
Instrument — system
hardware
USB interface Cutput unit with
Ethernet output buffer
Puc. 12-4: Instrument model in the case of remote control
O INPUE UNIL. e e e e ———————— 207
o Command RECOGNILION......ccceiiiiiii e e e e e e e 207
e Data Base and Instrument Hardware...........co.uooiiuiiiiieiieee et 208
o Status Reporting System ... .o e 208
@ OUIPUL UNit.. e e e e e e e e e e e e e e e e e eeeeeeeeeens 208
Input Unit

The input unit receives commands character by character from the controller and
collects them in the input buffer. The input unit sends a message to the command
recognition as soon as the input buffer is full or as soon as it receives a delimiter,
<PROGRAM MESSAGE TERMINATOR>, as defined in IEEE 488.2, or the interface
message DCL.

If the input buffer is full, the traffic is stopped and the data received up to then are
processed. Subsequently the traffic is continued. If, however, the buffer is not yet full
when receiving the delimiter, the input unit can already receive the next command
during command recognition and execution. The receipt of DCL clears the input buffer
and immediately resets the command recognition.

Command Recognition

The command recognition analyses the data received from the input unit. It proceeds
in the order in which it receives the data. Only DCL is serviced with priority, for
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12.3.4

12.3.5

Instrument Model and Command Processing

example GET (Group Execute Trigger) is only executed after the commands received
before. Each recognized command is immediately transferred to the internal instrument
settings data base but not executed immediately.

The command recognition detects syntax errors in the commands and transfers them
to the status reporting system. The rest of a program message after a syntax error is
analyzed further if possible and serviced. After the syntax test, the value range of the
parameter is checked, if necessary.

If the command recognition detects a delimiter, it passes the command to an execution
unit that performs the instrument settings. In the meantime, the command recognition
is ready to process new commands (overlapping execution). A DCL command is
processed in the same way.

Data Base and Instrument Hardware

Here the expression "instrument hardware" denotes the part of the instrument fulfilling
the actual instrument function - signal generation, measurement etc. The controller is
not included. The term "data base" denotes a database that manages all the
parameters and associated settings required for setting the instrument hardware.

Setting commands lead to an alteration in the data set. The data set management
enters the new values (e.g. frequency) into the data set, however, only passes them on
to the hardware when requested by the command recognition. This only takes place at
the end of a program message.

The data are checked for compatibility with the current instrument settings before they
are transmitted to the instrument hardware. If the execution is not possible, an
"execution error" is signaled to the status reporting system. The corresponding settings
are discarded.

Before passing on the data to the hardware, the settling bit in the STATus:OPERation
register is set (refer to section "STATus:OPERation Register" Ha cTp. 323). The
hardware executes the settings and resets the bit again as soon as the new state has
settled. This fact can be used to synchronize command servicing.

Queries induce the data set management to send the desired data to the output unit.

Status Reporting System

For detailed information, refer to Status Reporting System.

Output Unit

The output unit collects the information requested by the controller, which it receives
from the data base management. The output unit processes the information according
to the SCPI rules and makes it available in the output buffer.

If the instrument is addressed as a talker without the output buffer containing data or
awaiting data from the data base management, the output unit sends error message
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12.4.1

12411

SCPI Command Structure and Syntax

"Query UNTERMINATED" to the status reporting system. No data are sent to the
controller, the controller waits until it has reached its time limit. This behavior is defined
by IEEE 488.2 and SCPI.

SCPI Command Structure and Syntax

SCPI describes a standard command set for programming instruments, irrespective of
the type of instrument or manufacturer. The goal of the SCPI consortium is to
standardize the device-specific commands to a large extent. For this purpose, a model
was developed which defines the same functions inside a device or for different
devices. Command systems were generated which are assigned to these functions.
Thus it is possible to address the same functions with identical commands. The
command systems are of a hierarchical structure.

SCPIl is based on standard IEEE 488.2, i.e. it uses the same syntactic basic elements
as well as the common commands defined in this standard. Part of the syntax of the
device responses is defined with greater restrictions than in standard IEEE 488.2 (see
rmn. 12.4.4, "Responses to Queries", Ha cTp. 217).

Remote command examples
Not all commands used in the following examples are implemented in the instrument.

o Structure of @ COMMANG........ciiiiiiiiiiiiiii e e e e e e e e e e e e e e e eeeeeens 209
@ Parameters...... oo 214
e Structure of a Program MESSAgE.......cueueiriiiiuiminiiiiiiiieie e e eeee e e e e e e e e ee e e eeeeeeeenanane 216
®  ReSpONSES 10 QUEIIES. .. ..ueeiieiieiiie et 217

Structure of a Command

The commands consist of a so-called header and, in most cases, one or more
parameters. Header and parameter are separated by a "white space" (ASCII code 0 to
9, 11 to 32 decimal, e.g. blank). The headers may consist of several key words.
Queries are formed by directly appending a question mark to the header.

@  CommON COMMANGS.......ii et e e e e e e et e e e e e e e e s e e eeeeeeeeeeeeaeaannnnes 209
o Device-Specific COMMANGS.........coicecueiiiiieiie e e e e e e 210
o Overview of Syntax ElemeENtS........cceviiiiii i 213

Common Commands

Common commands consist of a header preceded by an asterisk "*" and one or
several parameters, if any.

PykoBoacteo nonb3oBatend 1334.5985.13 — 02



R&S®ZNH Remote Commands

SCPI Command Structure and Syntax

Tabn. 12-1: Examples

Command Operation Description
*RST RESET Resets the device.
*ESE 253 EVENT STATUS ENABLE Sets the bits of the EVENT

STATUS ENABLE register.

*ESR? EVENT STATUS QUERY Queries the contents of the
EVENT STATUS register.

12.4.1.2 Device-Specific Commands

O HIBrarCRY ..o e e 210
®  MUIIPIE KEYWOITS. .. et e e e e e e e e e e e e e e e e e e e e e e eeeenenrnnanan 211
®  Optional KEYWOIAS......uuuiiiiieiiiiie ettt e e e e e e e e e e e e e e e eeeeeeeeeeeens 211
o Long and Short FOMML.......coooii i e ee e 211
@ Parameter. e 212
@  SpPeCial CharacCters..........ooooiiiiiiieeeee e 212
®  NUMETIC SUIXu ittt e e e e e e e e e e e e e s s st ereeeeeaeeeeeennnnnns 213
Hierarchy

Device-specific commands are of hierarchical structure. The different levels are
represented by combined headers. Headers of the highest level (root level) have only
one key word. This key word denotes a complete command system.

Mpumep:
SENSe
This key word denotes the SENSe command system.

For commands of lower levels, the complete path has to be specified, starting on the
left with the highest level, the individual key words being separated by a colon ":".

Mpumep:
SENSe:FREQuency:SPAN 10MHZ
This command lies in the third level of the SENSe system. It sets the frequency span.

| SENSe I

| BANDwidth | [ FUNCtion | [FREQuency | [ DETector |

[ STARt | [ STOP | [CENTer | [ SPAN | [OFFSet |

Puc. 12-6: Tree structure the SCPI command systems using the SENSe systemn as example
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Multiple keywords

Some key words occur in several levels within one command system. Their effect
depends on the structure of the command, i.e. at which position in the header of a
command they are inserted.

Mpumep:
SOURce:FM:POLarity NORMal

This command contains key word POLarity in the third command level. It defines the
polarity between modulator and modulation signal.

Mpumep:
SOURce:FM:EXTernal:POLarity NORMal

This command contains key word POLarity in the fourth command level. It defines
the polarity between modulation voltage and the resulting direction of the modulation
only for the external signal source indicated.

Optional Keywords

Some command systems permit certain key words to be inserted into the header or
omitted. These key words are marked by square brackets in the description. The full
command length must be recognized by the instrument for reasons of compatibility
with the SCPI standard. Some commands are considerably shortened by these
optional key words.

Mpumep:
[SENSe] :BANDwidth[:RESolution] :AUTO

This command couples the resolution bandwidth of the instrument to other parameters.
The following command has the same effect:

BANDwidth:AUTO

@ Optional keywords with numeric suffixes

Do not omit an optional keyword if it includes a numeric suffix that is relevant for the
effect of the command.

Example:
DISPlay[:WINDow<1l..4>]:MAXimize <Boolean>
Command DISP:MAX ON refers to window 1.

In order to refer to a window other than 1, you must include the optional WINDow
parameter with the suffix for the required window.

DISP:WIND2:MAX ON refers to window 2.

Long and Short Form

The key words feature a long form and a short form. Either the short form or the long
form can be entered, other abbreviations are not permitted.
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Mpumep:
STATus:QUEStionable:ENABRle 1
is equivalent to

STAT:QUES:ENAB 1

@ Upper and lower case notation of commands

Upper-case and lower-case notation only serves to distinguish the two forms in the
manual, the instrument itself does not distinguish upper-case and lower-case letters.

Parameter

The parameter must be separated from the header by a "white space". If several
parameters are specified in a command, they are separated by a comma ",". A few
queries permit the parameters MINimum, MAXimum and DEFault to be entered. Refer
torn. 12.4.2, "Parameters", Ha cTp. 214 for a detailed description of the various
parameters.

Mpuwmep:

SENSe:FREQuency:STOP? MAXimum

Response: 3.5E9

This query requests the maximal value for the stop frequency.

Special Characters

e Vertical stroke |
A vertical stroke in parameter definitions indicates alternative possibilities in the
sense of "or". The effect of the command differs, depending on which parameter is
used.

Example

— DISPlay:FORMat SINGle | SPLit
If parameter SING1e is selected, full screen is displayed, in the case of SPLit,
split screen is displayed.
A selection of key words with an identical effect exists for several commands.
These keywords are indicated in the same line; they are separated by a vertical
stroke. Only one of these keywords needs to be included in the header of the
command. The effect of the command is independent of which of the keywords
is used.

— SENSe:BANDwidth|BWIDth[:RESolution]
The two following commands with identical meaning can be created. They set
the frequency of the fixed frequency signal to 1 kHz:
SENSe:BAND 1
SENSe:BWID 1

® Square Brackets []
Key words in square brackets can be omitted when composing the header. The full
command length must be accepted by the instrument for reasons of compatibility
with the SCPI standards.
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Example

— [SENSe:]BANDwidth|BWIDth[:RESolution] or SENS:BAND:RES
is equivalent to
BAND
Parameters in square brackets can be incorporated optionally in the command
or omitted as well

— MMEMory:NETWork:MAP<string>,<string>[,<string>,<string>,
<boolean>]
Entries in square brackets are optional or can be omitted.

e Braces {}

Parameters in curly brackets are optional and can be inserted once or several

times, or omitted.

Example

— SENSe:LIST:FREQuency <numeric value>{,<numeric_ value>}
The following are valid commands:
SENS:LIST:FREQ 10
SENS:LIST:FREQ 10,20
SENS:LIST:FREQ 10,20,30,40

Numeric Suffix

If a device features several functions or features of the same kind, e.g. inputs, the
desired function can be selected by a suffix added to the command. Entries without
suffix are interpreted like entries with the suffix 1. Optional keywords must be specified
if they select a function with the suffix.

Mpumep:
SYSTem:COMMunicate:SERial2:BAUD 9600
This command sets the baud rate of a second serial interface.

Suffix counting

In case of remote control, suffix counting may differ from the numbers of the
corresponding selection used in manual operation. SCPI prescribes that suffix counting
starts with 1. Suffix 1 is the default state and used when no specific suffix is specified.

Some standards define a fixed numbering, starting with 0. With GSM, for instance,
slots are counted from 0 to 7. In the case of remote control, the slots are selected with
the suffixes 1 to 8. If the numbering differs in manual operation and remote control, it is
indicated with the respective command.

Overview of Syntax Elements

The following table offers an overview of the syntax elements.
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Syntax Element Description

The colon separates the key words of a command.
In a program message, the separating semicolon
marks the uppermost command level.

; The semicolon separates two commands within a
program message. It does not alter the path.

, The comma separates several parameters of a

command.
? The question mark forms a query.
* The asterisk marks a common command.

Quotation marks introduce a string and terminate it.

# The hash symbol # introduces binary, octal,
hexadecimal and block data.

®  Binary: #810110

e  Qctal: #07612

e Hex: #HF3A7

" A "white space" (ASCII-Code 0 to 9, 11 to 32
decimal, e.g. blank) separates header and
parameter.

Parameters
For most commands, a parameter needs to be supplemented. The parameter has to
be separated from the header by a "white space”.

The type of parameter required for each command and the allowed range of values are
specified in the command description.

@ NUMEIIC VAIUEBS ... et e e e e e e e e eaaaas 214
o  Special NUMENIC ValUBS.....cciiiiiiii ittt e e e e e e e 215
o Bo00lean Parameters..........coo i iiiiiiiiie e 215
L =Y 4 S PSRRI 216
L IS 1 1T [ PSPPI 216
L = 1o Yot QI F=) = T 216
Numeric Values

Numeric values can be entered in any form, i.e. with sign, decimal point and exponent.
Values exceeding the resolution of the instrument are rounded up or down. The
mantissa may comprise up to 255 characters, the exponent must lie inside the value
range -32000 to 32000. The exponent is introduced by an "E" or "e". Entry of the
exponent alone is not permissible. In the case of physical quantities, the unit can be
entered. Permissible unit prefixes are G (giga), MA (mega), MOHM and MHZ are also
possible), K (kilo), M (milli), U (micro) and N (nano). If the unit is missing, the basic unit
is used.
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Mpumep:
SENSe:FREQuency:STOP 1.5GHz = SENSe:FREQuency:STOP 1.5E9
Special Numeric Values

The texts MINimum, MAXimum, DEFault, UP and DOWN are interpreted as special
numeric values. In case of a query, the numeric value is returned.

e MIN/MAX
MINimum and MAXimum denote the minimum and maximum value.
e DEF

DEFault denotes a preset value which has been stored in the EPROM. This value
conforms to the default setting, as it is called by the *RST command

e UP/DOWN
UP, DOWN increases or reduces the numerical value by one step. The step width
can be specified via an allocated step command for each parameter which can be
set via UP, DOWN.

e INF/NINF
INFinity, Negative INFinity (NINF) Negative INFinity (NINF) represent the numerical
values -9.9E37 or 9.9E37, respectively. INF and NINF are only sent as device
response.

e NAN
Not A Number (NAN) represents the value 9.91E37. NAN is only sent as device
response. This value is not defined. Possible causes are the division of zero by
zero, the subtraction of infinite from infinite and the representation of missing
values.

Mpumep:

Setting command: SENSe : FREQuency: STOP MAXimum
Query: SENSe : FREQuency: STOP?

Response: 3.5E9

Boolean Parameters

Boolean parameters represent two states. The ON state (logically true) is represented
by ON or a numerical value unequal to 0. The OFF state (logically untrue) is
represented by OFF or the numerical value 0. The numerical values are provided as
response for query.

Mpumep:

Setting command: CALCulate:MARKer:STATe ON
Query: CALCulate:MARKer:STATe?

Response: 1
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12.4.2.6

12.4.3

SCPI Command Structure and Syntax

Text

Text parameters observe the syntactic rules for key words, i.e. they can be entered
using a short or long form. Like any parameter, they have to be separated from the
header by a white space. In the case of a query, the short form of the text is provided.

Mpumep:

Setting command: INPut:COUPling GROund
Query: INPut :COUPling?

Response: GRO

Strings
Strings must always be entered in quotation marks (' or ").

Mpumep:
SYSTem:LANGuage "SCPI" or SYSTem:LANGuage 'SCPI'

Block Data

Block data are a transmission format which is suitable for the transmission of large
amounts of data. A command using a block data parameter has the following structure:

Mpumep:
HEADer:HEADer #45168xXXXXXXXX

ASCII character # introduces the data block. The next number indicates how many of
the following digits describe the length of the data block. In the example, the four
following digits indicate the length to be 5168 bytes. The data bytes follow. During the
transmission of these data bytes all end or other control signs are ignored until all
bytes are transmitted.

Structure of a Program Message

A program message may consist of one or several commands. It is terminated by the
program message terminator which is the NL (New Line) character for LAN and USB
connections.

Several commands in a program message must be separated by a semicolon ";". If the
next command belongs to a different command system, the semicolon is followed by a
colon. A colon ":" at the beginning of a command marks the root node of the command
tree.
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Mpumep:
CALL InstrWrite(analyzer, "SENSe:FREQuency:CENTer 100MHz; :INPut:
ATTenuation 10")

This program message contains two commands. The first one is part of the SENSe
command system and is used to determine the center frequency of the instrument. The
second one is part of the INPut command system and sets the input signal attenuation.

If the successive commands belong to the same system, having one or several levels
in common, the program message can be abbreviated. For that purpose, the second

command after the semicolon starts with the level that lies below the common levels.

The colon following the semicolon must be omitted in this case.

Mpumep:
CALL InstrWrite(analyzer, "SENSe:FREQuency:STARt 1E6; :SENSe:
FREQuency:STOP 1E9")

This program message is represented in its full length and contains two commands
separated from each other by the semicolon. Both commands are part of the SENSe
command system, subsystem FREQuency, i.e. they have two common levels.

When abbreviating the program message, the second command begins with the level
below SENSe:FREQuency. The colon after the semicolon is omitted. The abbreviated
form of the program message reads as follows:

CALL InstrWrite (analyzer, "SENSe:FREQuency:STARt 1E6;STOP 1E9")
However, a new program message always begins with the complete path.

Mpumep:
CALL InstrWrite(analyzer, "SENSe:FREQuency:STARt 1E6")
CALL InstrWrite (analyzer, "SENSe:FREQuency:STOP 1E9")

Responses to Queries

A query is defined for each setting command unless explicitly specified otherwise. It is
formed by adding a question mark to the associated setting command. According to
SCPI, the responses to queries are partly subject to stricter rules than in standard
IEEE 488.2.

® The requested parameter is transmitted without header.
Example
INPut:COUPling?
Response: DC

® Maximum values, minimum values and all further quantities, which are requested
via a special text parameter are returned as numerical values.
Example
SENSe:FREQuency:STOP? MAX
Response: 3.5E9

e Numerical values are output without a unit. Physical quantities are referred to the
basic units or to the units set using the Unit command.
Example
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SENSe:FREQuency:CENTer?
Response: 1E6 (for 1 MHz)

® Truth values <Boolean values> are returned as 0 (for OFF) and 1 (for ON).
Example
SENSe :BANDwidth:AUTO?
Response: 1 (for ON)

e Text (character data) is returned in a short form.
Example
SYSTem:COMMunicate:SERi1ial :CONTrol:RTS?
Response: STAN (for standard)

12.5 Command Sequence and Command Synchronization

What has been said above makes clear that all commands can potentially be carried
out overlapping. In order to prevent an overlapping execution of commands, one of the

commands *OPC,

*OPC? or *WAI must be used. All three commands cause a

certain action only to be carried out after the hardware has been set. By suitable
programming, the controller can be forced to wait for the respective action to occur.

For more information, see ta6n. 12-2

Tabn. 12-2: Synchronization using *OPC, *OPC? and *WA/

Command Action Programming the controller

*OPC Sets the Operation Complete bit | ®  Setting bit 0 in the ESE
in the ESR after all previous e  Setting bit 5 in the SRE
commands have been executed. | ®  Waiting for service request

(SRQ)

*OPC? Stops command processing until | Sending *OpC? directly after the
1 is returned. This is only the command whose processing
case after the Operation should be terminated before other
Complete bit has been setin the | commands can be executed.
ESR. This bit indicates that the
previous setting has been
completed.

*WAI Stops further command Sending *WAT directly after the
processing until all commands command whose processing
sent before *WATI have been should be terminated before other
executed. commands are executed.

For a couple of commands, the synchronization to the end of command execution is
mandatory in order to obtain the desired result. The affected commands require either
more than one measurement in order to accomplish the desired instrument setting
(e.g. auto range functions), or they require a longer period of time for execution. If a
new command is received during execution of the corresponding function, this may
either lead to either to an aborted measurement or to incorrect measurement data.

The following list includes the commands, for which a synchronization via
*OPC, *OPC? or *WAI is mandatory:
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Remote Control - Commands

Tabn. 12-3: Commands with mandatory synchronization (overlapping commands)

Command Purpose

INIT start measurement (sweep)
INIT:CONT OFF Set to single sweep
CALC:MARK:FUNC: xx? All Marker function queries

Remote Control - Commands

The following chapters provide a detailed description of all the remote control
commands currently available for the R&S ZNH and its firmware options.

Each section describes the commands for one of the operating modes available in the
R&S ZNH, beginning with the description of common commands required to operate
the instrument. The structure is based on that of the R&S ZNH user manual.

e . 12.6.1, "Common Commands", Ha cTp. 220

e . 12.6.3, "Remote Commands of the Cable and Antenna Analyzer", Ha cTp. 250
e . 12.6.2, "Remote Commands of the Vector Network Analyzer", Ha cTp. 223

® . 12.6.4, "Remote Commands of the Power Meter", Ha cTp. 289

Each section is subdivided into various tasks required to perform measurements with
the R&S ZNH, also based on the structure of the R&S ZNH user manual. Some
commands like those for controlling markers or configuring the frequency axis are

available for all operating modes. In that case, you can find a list of these commands in
the corresponding section.

Availability of commands

The vector network analyzer mode and cable and antenna test mode are implemented
in the basic unit. For the other modes, the corresponding options are required.

Following the remote control commands required to perform specific measurements,
you can find a description of general commands used to set up and control basic
instrument functions. These commands are independent of the operating mode.
Therefore they are listed separately.

e . 12.6.5, "File Management", Ha cTp. 294

® . 12.6.6, "Making and Storing Screenshots", Ha cTp. 300

e . 12.6.7, "Configuring Data Capture", Ha cTtp. 302

® . 12.6.8, "Configuring the Instrument", Ha cTp. 303

e . 12.6.9, "Status Reporting System", Ha cTp. 318

All chapters begin with a list of commands available in the context of that chapter.
Following that list, you can find a detailed description of all the commands.

All individual descriptions contain:

® Complete notation and syntax of the command
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12.6.1

Remote Control - Commands

e Description of the effects of the command

e Alist of all parameters available for that command or the type of data the
command returns in case of query commands

® An example of how a program message would look like
® The *RST value

An alphabetical list of all available commands is provided at the end of this manual.

Common Commands

The common commands are taken from the IEEE 488.2 (IEC 625-2) standard. A
particular command has the same effect on different devices. The headers of these
commands consist of an asterisk "*" followed by three letters. Some of the common
commands refer to the rn. 12.6.9, "Status Reporting System", Ha cTp. 318.

List of Common Commands

O T PPN 220
T = PP PP 220
B S R .ttt s 221
DN e 221
5 I 221
L PN 221
L L I PP 221
B PP 222
] POV ORR PR 222
B0 T 1= 2 222
FTRG et e 222
RS 222
FWAL e e 223
*CLS

OuncTnTb cocTossHNe

O6Hynset 6ant coctosHus (STB), ctaHgapTHbIN pernctp cobbiTun (ESR) n cermeHThI
EVENt permctpoB QUEStionable n OPERation. KoMaHaa He MeHSIeT MacKy 1 nepe-
XOfOHbIe cerMeHThbl pernctpoB. OHa o4mLLaeT BbIXOAHOW Bydep.

MpumeHeHue: TonbKko HacTponka

*ESE <Value>
Event status enable (BkntoueHne cocTossHMS COObITUI)

KomaHaa yctaHaBnmMBaeT ykasaHHOe 3HayYeHue s permcTpa BKIYEHUS COCTOSIHUS
coObITUI. 3anpoc Bo3BpaLLaeT CoAEPKNUMOE PErnCTpa BKITFOUYEHNSI COCTOSIHUSA COObI-
TUIA B AecaTu4HOM cbopmarTe.

MapameTphl:
<Value> IOuanasoH: o1 0 go 255
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*ESR?
Event status read (4TeHne cocTostHUSA COObLITUIA)

KomaHga Bo3BpallaeT coaepXumoe pernctpa CoCcTosiHMS CoBbITUIA B AECATUYHOM
dopmaTe 1 3aTeM OGHYNSET PErncTp.

BosBpalllaeMble 3HaYeHUs:

<Contents> Ouanason: 0 ... 255
MpumeHeHue: Tonbko 3anpoc
*IDN?

Identification (ngeHTUMKaLNS)
KomaHpa Bo3BpallaeT ngeHtudgukarop npunbopa.

BosBpallyaemble 3HaYeHWs:
<ID> "Rohde&Schwarz,<device type>,<part number>/<serial
number> <firmware version>"

MpuMeHeHue: Tonbko 3anpoc

*IST?
VHamBuayarnbHbIA 3anpoc COCTOSHUS

BosBpalyaet cogepxumoe dnara IST B gecatnyHon cucteme. ®nar IST aBnsetcs
OGUTOM COCTOSHWS, KOTOPbIN MOCHINAETCA NPU NapannensHOM onpoce.

BosBpaljaemMble 3HaYeHUS:

<Onar IST> 011
MpumeHeHue: Tonbko 3anpoc
*OPC

Operation complete (onepauus 3aBepLueHa)

KomaHga yctaHaenuaeTt 6uTt 0 B pernctpe coctosHust COObITUI Nocne BbINOMHEHUS
BCEX NMpeablayLmx KomaHg. OToT BUT MOXKEeT UCNoNb30BaTbLCA ANS UHULMUPOBAHKS
3anpoca Ha obcnyxmnaHue. 3anpoc 3anuceiBaeT "1" B BbIxoaHoM 6ydep nocrne
BbINOMHEHNSsI BCEX MpeablayLLMX KOMaHA, YTO NOMe3HO Afsi CUHXPOHM3aLMM KOMaHA.

*OPT?
Option identification query

Queries the options included in the instrument. For a list of all available options and
their description, refer to the data sheet.

MpumeHeHue: Tonbko 3anpoc
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*RST
Reset (cbpoc)

KomaHga yctaHaBnmBaeT npubop B COCTOSAHME MO YMOYaHuio. HacTporiku no ymonya-
HUIO YKa3aHbl B OMMCaHNM KOMaHA.

OTa KomMaHaa 9KBMBaneHTHa KomaHae SYSTem: PRESet.

lMpumeHeHue: Tonbko HacTporika

*SRE <Contents>
Service request enable (BkntoueHne 3anpoca Ha 06CcnyxMBaHune)

KomaHaa yctaHaBnvMBaeT ykazaHHOe 3HauYeHue Ons permctpa BKAYeHMs 3anpoca Ha
obcnyxmBaHme. 3TO KOMaHAa ONpeaensieT, NPy Kakmx YCNOBUSIX MHULMMPYETCS
3anpoc Ha obcnyxnBaHue.

MapameTpbl:

<Contents> Cogepxunmoe perncrtpa BKIHOYEHMS 3anpoca Ha obcnyxmuBaHme
B AecatnyHom cdopmate. but 6 (6ut mackm MSS) Bcerga paseH
0.
OwanasoH: 0 ... 255

*STB?

3anpoc 6arita cocTosiHMSA
CuunTbiBaeT cogepxmnmoe banta COCTOAHMSA B AECATUYHOW (hOpME.

MpumeHeHue: Tonbko 3anpoc

*TRG
Trigger

Triggers all actions waiting for a trigger event. In particular, *TRG generates a manual
trigger signal. This common command complements the commands of the TRIGger
subsystem.

lMpumeHeHue: CobbiTne

*TST?
Self-test query (3anpoc Ha camoTecTUpoBaHume)

KomaHga nHuyuupyeT npoueaypbl camoTecTupoBaHusa npubopa 1 Bo3BpallaeT Ko,
OLLINOKN.

BosBpawjaemMblie 3HaYeHUA:
<ErrorCode> integer > 0 (in decimal format)
BosHukna owmnbka.
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12.6.2

12.6.2.1

Remote Control - Commands

0

OWwnGOK He BO3HMKIO.
MpumeHeHue: Tonbko 3anpoc
*WAI

OxunaHune nepen NPoAoIHKEHNEM

I'Ipep,OTBanJ,aeT BbIMOJIHEHME MOcNneayrLnx KomadHa 0o Tex nop, Nnoka sce npeabiay-
Line KomaHgbl HE 6yp.yT BbIMOJIHEHBLI N BCE CUTHAI1bl HE CT86VIJ'II/I3I/IpOBaJ'II/ICb (CM. TakK
Xe CUHXPOHM3aLUno KoMaHa n *OPC).

MpumeHeHue: CobGbiTne

Remote Commands of the Vector Network Analyzer

This section provides a detailed description of all remote control commands required to
configure and perform measurements in Vector Network Analyzer (VNA) mode.

e Configuring the Horizontal AXiS.........uuuuuuiiiiiiiie e 223
o Configuring the VertiCal AXIS......ccocicii it e e e e e e eeeeeeeens 224
o Setting the Bandwidth..........oenei e 231
e Performing and Triggering the Measurements...........cccco i, 231
®  WOrking With TraCes. . ... 234
o Using Markers and Deltamarkers..........coeeeuvueieiiiiiiiiiiiiieie e ee e e 236
e Configuring and Using Measurement FUNCLIONS............uuceeiieinieieiieiieeeeeeeeeeeeeeeeas 237

Configuring the Horizontal Axis

Commands independent of the operating mode

Note that some of the commands for configuring the horizontal axis are also valid for
other operating modes. If a command is available in another mode, it is indicated by
the list in the respective section.

List of commands
The following commands configure the horizontal (frequency) axis of the active display.

® ([SENSe:]FREQuency:CENTer Ha cTp. 250

® [SENSe:]FREQuency:CENTer:STEP Ha cTp. 251

® [SENSe:]FREQuency:CENTer:STEP:LINK Ha cTp. 251
® [SENSe:]FREQuency:SPAN Ha cTp. 251

® [SENSe:]FREQuency:SPAN:FULL Ha cTp. 252

® [SENSe:]FREQuency:STARt Ha CTp. 252

® [SENSe:]FREQuency:STOP Ha cTp. 252
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For a detailed description of the commands, see Configuring the Horizontal Axis in
CAT mode.

12.6.2.2

Configuring the Vertical Axis

Commands independent of the operating mode
Note that some of the commands for configuring the vertical axis are also valid for

other operating modes. If a command is available in another mode, it is indicated by
the list in the respective section.

List of commands

The following commands configure the vertical (level) axis axis of the active display.
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DISPlay<l..
DISPlay<l...
DISPlay<l...
DISPlay<l...2>:
DISPlay<l..
DISPlay<l..
DISPlay<l...
DISPlay<l...
DISPlay<l...2>:
DISPlay<l..
DISPlay<l..
DISPlay<l...
DISPlay<l...
DISPlay<l..
DISPlay<l..
DISPlay<l..
DISPlay<l..
DISPlay<l...
DISPlay<l...
DISPlay<l...2>
DISPlay<l..
DISPlay<l..
DISPlay<l...
DISPlay<l...
DISPlay<l..
DISPlay<l..

DISPlay<l..

.2>
2>

2>

2>
2>

2>
2>

2>
2>

2>
2>

2>
2>
L2>:
2>

2>
2>

2>
2>

2>

2>
L2>:
2>
.2>

:GDELay:REFerence Ha cTp. 225
GDELay:REFerence:POSition Ha cTp. 225
:GDELay:Y:SCALe Ha cTp. 225
IMPedance:REFerence:POSition Ha CTp. 255
IMAGinary:REFerence Ha CTp. 226
IMAGinary:REFerence:POSition Ha CTp. 226
:IMAGinary:Y:SCALe Ha CTp. 226
:MLINear:REFerence Ha CTp. 227
MLINear:REFerence:POSition Ha cTp. 227
MLINear:Y:SCALe Ha CTp. 228
LOSS:REFerence Ha cTp. 255
:LOSS:REFerence:POSition Ha cTp. 255
:10SS:Y:SCALe Ha CcTp. 256
MAGNitude:REFerence Ha CTp. 256
MAGNitude:REFerence:POSition Ha CTp. 256
MAGNitude:Y:SCALe Ha CTp. 257
MAGNitude:Y:SPACing Ha CTp. 257
:PHASe:REFerence Ha CcTp. 257
:PHASe:REFerence:POSition Ha CTp. 258
:PHASe:Y:SCALe Ha cTp. 258

PHASe : UNWRap Ha cTp. 258
REAL:REFerence Ha CcTp. 228
:REAL:REFerence:POSition Ha cTp. 228
REAL:Y:SCALe Ha CcTp. 229
REFLection:UNIT Ha CTp. 229
REFLection:Y:SCALe Ha CcTp. 229
:VSWR:Y:SCALe :MINimum Ha CTp. 259

224
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® DISPlay<l...2>:VSWR:Y:SCALe:MAXimum Ha CTp. 259
® DISPlay<l...2>:VSWR:Y:SCALe Ha CTp. 259

® TINPut:ATTenuation<l...2>HacTp.230

® SOURce:TG:ATTenuation Ha cTp. 260

® UNIT<1...2>:POWer Ha cTp. 230

For a detailed description of the commands not described below, see Configuring the
Vertical Axis in CAT mode.

DISPlay<1...2>:GDELay:REFerence <RefLevel>
This command sets the reference value for the group delay measurement format.

The numeric suffix at DISPlay is irrelevant for this command.

Cydumke:

<1..2> 1.2

MapameTpbl:

<ReflLevel> En. namep.: Numeric value in the range from 1 ns to 1000 ns.
Mpuwmep: DISP:GDEL:REF 20

Sets the reference level to 20 nanoseconds.

DISPlay<1...2>:GDELay:REFerence:POSition <RefPosition>

This command defines the position of the reference value on the display for the group
delay measurement format.

Each step shifts the reference position one grid line up or down.

The numeric suffix at DISPlay is irrelevant for this command.

Cydbdukc:

<1..2> 1.2

MapameTpbl:

<RefPosition> Numeric value in the range from 0 to 10.
*RST: 5

Mpumep: DISP:GDEL:REF:POS 1

Sets the reference to the first grid line from the bottom.

DISPlay<1...2>:GDELay:Y:SCALe <DisplayRange>

This command defines the display range of the vertical axis for the group delay
measurement format.

Cyddukc:
<1..2> 1.2
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MapameTpbr:

<DisplayRange> Numeric value in the range from 10 ns to 100000 ns.
The number you enter is rounded up to the next possible display
range. For example, if you enter 9, the R&S ZNH automatically
sets the display range to 10.
*RST: 100 ns
Eo. navep.: S

Mpuwmep: DISP:GDEL:Y:SCAL 20E-9
Sets the display range to 20 nanoseconds

DISPlay<1...2>:IMAGinary:REFerence <ReflLevel>

This command defines the reference value for the imaginary part of the measurement
format.

The numeric suffix at DISPlay is irrelevant for this command.

Cydbdukce:

<1..2> 1..2

MapameTpbl:

<ReflLevel> Numeric value of the reference level.
*RST: 0dB
Ea. navep.: dB

Mpumep: DISP:IMAG:REF -10

Defines a reference level of -10 dB.

DISPlay<1...2>:IMAGinary:REFerence:POSition <RefPosition>

This command defines the position of the reference value in the diagram for the
imaginary part of the magnitude measurement format.

Each step shifts the reference position one grid line up or down.

The numeric suffix at DISPlay is irrelevant for this command.

Cyddukc:

<1..2> 1.2

MapameTpbl:

<RefPosition> Numeric value of the reference position.
*RST: 10

Mpumep: DISP:IMAG:REF:POS 5

Moves the reference to the fifth grid line from the bottom.

DISPlay<1...2>:IMAGinary:Y:SCALe <DisplayRange>

This command defines the display range of the vertical axis for the imaginary part of
the magnitude measurement format.
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Note that you have to set a logarithmic scaling before you can use this command with
DISPlay<l...2>:MAGNitude:Y:SPACing Ha cTp. 257.

The numeric suffix at DISPlay is irrelevant for this command.

Cyddukc:

<1..2> 1.2

MapameTpbi:

<DisplayRange> Numeric value of the display range.
The number you enter is rounded up to the next possible display
range. For example, if you enter 9, the R&S ZNH automatically
sets the display range to 10.
*RST: 100 dB
Ea. navep.: dB

Mpumep: DISP:IMAG:Y:SCAL 50 DB

Defines a display range of 50 dB.

DISPlay<1...2>:MLINear:REFerence <RefLevel>

This command defines the reference value for the linear scale of the magnitude
measurement format.

The numeric suffix at DISPlay is irrelevant for this command.

Cydbdukc:

<1...2> 1..2

MapameTphl:

<ReflLevel> Numeric value of the reference level.
*RST: 0dB
Eg. namep.: dB

Mpumep: DISP:MLIN:REF -10

Defines a reference level of -10 dB.

DISPlay<1...2>:MLINear:REFerence:POSition <RefPosition>

This command defines the position of the reference value in the diagram for the linear
part of the magnitude measurement format.

Each step shifts the reference position one grid line up or down.

The numeric suffix at DISPIlay is irrelevant for this command.

Cydbdukce:

<1..2> 1.2

MapameTpbl:

<RefPosition> Numeric value of the reference position.
*RST: 10

Mpumep: DISP:MLIN:REF:POS 5

Moves the reference to the fifth grid line from the bottom.
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DISPlay<1...2>:MLINear:Y:SCALe <DisplayRange>

This command defines the display range of the vertical axis for the linear part of the
magnitude measurement format.

Note that you have to set a logarithmic scaling before you can use this command with
DISPlay<l...2>:MAGNitude:Y:SPACing Ha CcTp. 257.

The numeric suffix at DISPlay is irrelevant for this command.

Cyddukc:

<1..2> 1.2

MapameTpbl:

<DisplayRange> Numeric value of the display range.
The number you enter is rounded up to the next possible display
range. For example, if you enter 9, the R&S ZNH automatically
sets the display range to 10.
*RST: 100 dB
En. navep.: dB

Mpuwmep: DISP:MLIN:Y:SCAL 50 DB

Defines a display range of 50 dB.

DISPlay<1...2>:REAL:REFerence <RefLevel>

This command defines the reference value for the real part of the magnitude
measurement format.

The numeric suffix at DISPlay is irrelevant for this command.

Cydbdukc:

<1...2> 1...2

MapameTphl:

<ReflLevel> Numeric value of the reference level.
*RST: 0dB
En. uamep.: dB

Mpumep: DISP:REAL:REF -10

Defines a reference level of -10 dB.

DISPlay<1...2>:REAL:REFerence:POSition <RefPosition>

This command defines the position of the reference value in the diagram for the real
part of the magnitude measurement format.

Each step shifts the reference position one grid line up or down.

The numeric suffix at DISPIlay is irrelevant for this command.

Cydbdukce:
<1..2> 1.2
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MapameTpbr:

<RefPosition> Numeric value of the reference position.
*RST: 10

Mpumep: DISP:REAL:REF:POS 5

Moves the reference to the fifth grid line from the bottom.

DISPlay<1...2>:REAL:Y:SCALe <DisplayRange>

This command defines the display range of the vertical axis for the real part of the
magnitude measurement format.

Note that you have to set a logarithmic scaling before you can use this command with
DISPlay<l...2>:MAGNitude:Y:SPACing Ha CTp. 257.

The numeric suffix at DISPlay is irrelevant for this command.

Cydbdukc:

<1..2> 1.2

MapameTpbl:

<DisplayRange> Numeric value of the display range.
The number you enter is rounded up to the next possible display
range. For example, if you enter 9, the R&S ZNH automatically
sets the display range to 10.
*RST: 100 dB
Eg. uamep.: dB

Mpumep: DISP:REAL:Y:SCAL 50 DB

Defines a display range of 50 dB.

DISPlay<1...2>:REFLection:UNIT <Unit>
This command defines the unit of the reflection coefficient.

The numeric suffix at DISPlay is irrelevant for this command.

Cydbdukc:

<1..2> 1.2

MapameTpbl:

<Unit> RHO | MRHO

Mpumep: DISP:REFL:UNIT RHO

Set unit of the reflection coefficient.

DISPlay<1...2>:REFLection:Y:SCALe <DisplayRange>

This command defines the display range of the vertical axis for the reflection coefficient
measurement format.

The numeric suffix at DISPlay is irrelevant for this command.
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Cyduke:

<1..2> 1.2

MapameTpbr:

<DisplayRange> Numeric value in the range from 1 dB to 1000 mrho.
The number you enter is rounded up to the next possible display
range. For example, if you enter 18, the R&S ZNH automatically
sets the display range to 20 mrho.
En. uamep.: RHO

Mpuwmep: DISP:REFL:Y:SCAL 100

Sets a display range of 100 mrho.

INPut:ATTenuation<1...2> <Attenuation>
This command defines the input attenuation.

The attenuation is coupled to the reference level. If you set the attenuation
independently, the R&S ZNH turns off this coupling.

The R&S ZNH adjusts the reference level if it cannot be set for the current RF

attenuation.
Cydbdumkc:
<1..2> 1..2
RF port selection. Default selection at 1.
MapameTpbl:
<Attenuation> Ouanaszon: 0dB ... 40dB
*RST: 0 dB (AUTO is ON)
En. uamep.: dB
Mpumep: INP:ATT1 30dB

Defines RF attenuation of 30 dB at RF port 1 and deactivates
coupling to the reference level.

UNIT<1...2>:POWer <Unit>
This command selects the unit of the vertical axis.
The availability of units depends on the operating mode and type of measurement.

The numeric suffix at UNIT is irrelevant for this command.

Cydbdukce:

<1..2> 1.2

MapameTpbl:

<Unit> DBM | DBMV | DBUV | DUVE | DMVE | VEMF | DBUA | VOLT |
WATT | DUVM | DUAM |V |W |V_M | W_M2 | DB | RHO |
MRHO
Note that the availability of units depends on the operating
mode.
*RST: DBM
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Mpuwmep: UNIT:POW DBM
Sets the power unit to dBm.

Setting the Bandwidth

The following commands configure the filter bandwidths of the R&S ZNH. Note that
both groups of commands (BANDwidth and BWIDth) are the same.

List of commands

® [SENSe:]BANDwidth|BWIDth[:RESolution] <MeasBW>
® [SENSe:]BANDwidth|BWIDth[:RESoultion] :AUTO <State>

For a detailed description of the commands, see Setting the Bandwidth in CAT mode.

Performing and Triggering the Measurements
The following commands control the actual measurement process.

List of commands

® *ATI Ha CcTp. 223

® ABORt Ha cTp. 231

® INITiate[:IMMediate] Ha cTp.232

® TNITiate:CONTinuous Ha CTp. 232

® [SENSe:]SWEep:COUNt Ha CcTp. 232

® [SENSe:]SWEep:POINts Ha cTp. 233

® [SENSe:]SWEep:TIME Ha cTp. 233

® [SENSe:]SWEep:TIME:AUTO Ha CcTp. 233

® TRIGger|[:SEQuence] :HOLDoff[:TIME] Ha CcTp. 233
® TRIGger[:SEQuence] :SLOPe Ha CTp. 234
® TRIGger|[:SEQuence] :SOURce Ha CTp. 234

For a detailed description of the commands not described below, see Common
Commands.

ABORt
This command aborts the current measurement and resets the trigger system.

This command is an event and therefore has no query and no *RST value.

Mpumep: ABOR;
INIT:IMM
Aborts a measurement and starts a new one.

lMpumeHeHue: CobbiTne
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INITiate[:IMMediate]
This command initiates a new measurement sequence.

With sweep count > 0 or average count > 0, this means a restart of the indicated
number of measurements. With trace functions MAXHold, MINHold and AVERage, the
previous results are reset on restarting the measurement.

In single sweep mode, synchronization to the end of the indicated number of
measurements can be achieved with the command *OPC, *OPC? or *WAI. In
continuous—sweep mode, synchronization to the sweep end is not possible since the
overall measurement never ends.

This command is an event and therefore has no query and no *RST value.

Mpumep: INIT:CONT OFF
DISP:WIND:TRAC:MODE AVER
Turns on single sweep mode and trace averaging.
INIT; *WAT
Starts the measurement and waits for the end of the sweep.

lMpumeHeHue: CobbiTne

INITiate:CONTinuous <State>

This command selects the sweep mode.

MapameTpbl:

<State> ON | OFF
ON
Selects continuous sweeps.
OFF
Selects single sweep.
*RST: ON

Mpumep: INIT:CONT OFF

Turns on single sweep mode.

[SENSe:]SWEep:COUNt <#ofSweeps>

This command defines the number of sweeps included in a single sweep. It also
defines the number of sweeps the R&S ZNH uses to average traces or calculate
maximum values.

The R&S ZNH performs one sweep for sweep count 0 or 1.

MapameTpbl:
<#ofSweeps> Ouanason: 1 ... 999
*RST: 10
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Mpuwmep: SWE : COUN 64
Defines a sweep count of 64 sweeps.
INIT:CONT OFF
INIT; *WAT
Turns on single sweep mode, starts the sweep and waits for its
end.

[SENSe:]SWEep:POINts <NrofPoints>
This command queries the number of measurement points in a single sweep.

This command is a query and therefore has no *RST value.

MapameTpbl:
<NrofPoints> Returns the number of sweep points.
Mpumep: SWE : POIN?

Returns the number of sweep points.

[SENSe:]1SWEep:TIME <SweepTime>
This command defines the sweep time.

If you set a sweep time with this command, the R&S ZNH decouples the sweep time
from the span and the resolution and video bandwidths.

MapameTpbl:

<SweepTime> IOnanasoH: Specified in the datasheet.
*RST: - (AUTO is set to ON)
En. namep.: s

Mpumep: SWE:TIME 10s

Sets the sweep time to 10 s.

[SENSe:]SWEep: TIME:AUTO <State>

This command couples and decouples the sweep time to the span and the resolution
and video bandwidths.

MapameTpobl:
<State> ON | OFF

*RST: ON
Mpumep: SWE : TIME : AUTO ON

Switches on the coupling to frequency span and bandwidths.

TRIGger[:SEQuence]:HOLDoff[: TIME] <TriggerDelay>

This command defines the length of the trigger delay.
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Remote Control - Commands

MapameTpbr:

<TriggerDelay> OnanasoH: O0s ... 100s
*RST: Os
En. namep.: s

Mpumep: TRIG:HOLD 500us

Sets the trigger delay to 500 ps.

TRIGger[:SEQuence]:SLOPe <TriggerSlope>
This command selects the slope of the trigger signal.

The trigger slope applies to all trigger sources.

MapameTpht:

<TriggerSlope> POSitive | NEGative
*RST: POSitive

Mpumep: TRIG:SLOP NEG

TRIGger[:SEQuence]:SOURce <TriggerSource>

This command selects the trigger source.

MapameTpbl:

<TriggerSource> IMMediate | EXTernal | VIDeo | IQPower | GATed

IMMediate

Selects Free Run measurements.
EXTernal

Selects an external trigger.
ViDeo

Selects the video trigger.
IQPower

Selects an 1Q Power trigger.
Gated

Selects a gated trigger.

*RST: IMMediate
For more information, see chapter "Setting the Sweep".

Mpumep: TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal.

Working with Traces

The following commands set up the trace and the various functions associated with it,
e.g. trace mathematics or the selection of the detector.

List of commands

® DISPlay:LAYout HacTp. 235
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® DISPlay<l...2>[:WINDow]:TRACe<l...2>:MEMory<l...3>[:STATe]
Ha cTp. 262

® DISPlay<l...2>[:WINDow]:TRACe<1...2>:MODE Ha CTp. 263
® [SENSe:]DETector<l...2>[:FUNCtion] Ha cTp.235

® [SENSe:]DETector<l...2>[:FUNCtion] :AUTO Ha cTp. 236

® T[ORMat[:DATA] Ha CTp. 263

® T[ORMat:BORDer Ha CTp. 264

® MEASurement<l...2>:ISUP Ha CTp. 264

® MEASurement<l...2>:ISUP:APER Ha CTp. 264

® MEASurement<l...2>:ISUP:APER:AUTO Ha CTp. 265

® TRACe<l...2>[:DATA]? Ha CTp. 265

For a detailed description of the commands not described below, see rn. 12.6.3.5,
"Working with Traces", Ha cTp. 261 in the CAT mode.

DISPlay:LAYout <LayoutMode>

This command arranges the diagrams in the screen, leaving the diagram contents

unchanged.

MapameTphl:

<LayoutMode> SINGIe | DHORIzontal | DVERtical | TRIPle | QUADruple
SINGle
One measurement trace window is displayed.
DHORIzontal
Two measurement trace windows are arranged in top and
bottom rows.
DVERtical
Two measurement trace windows are arranged side by side.
Triple
Three measurement trace windows are displayed with one at the
top and two at the bottom arranged side by side.
QUADruple
Four measurement trace windows are displayed with two at the
top and two at the bottom rows.

Mpumep: DISP:LAY SING

Single measurement trace window is displayed.

[SENSe:IDETector<1...2>[:FUNCtion] <Detector>
This command selects a detector function.

The numeric suffix at DETector specifies the primary or secondary detector.

Cydbdukc:
<1..2> 1.2
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MapameTpbr:
<Detector>

Mpumep:

Remote Control - Commands

POSitive | NEGative | SAMPle | RMS | AVERage | APEak
*RST: APE
For more information, see chapter "Detectors".

DET POS
Sets the primary detector to "positive peak".

[SENSe:]DETector<1...2>[:FUNCtion]:AUTO <State>

This command couples and decouples the detector to the trace mode.

The numeric suffix at DETector specifies the primary or secondary detector.

MapameTpbl:
<State>

Mpuwmep:

12.6.2.6

ON | OFF
*RST: ON

DET:AUTO OFF
Turns off automatic detector selection for the primary detector.

Using Markers and Deltamarkers

Markers and Deltamarkers

The following commands control the operation of marker, delta markers and marker
functions.

List of commands

CALCulate<l..
CALCulate<l..
CALCulate<l..
CALCulate<l..
CALCulate<l..
CALCulate<l..
CALCulate<l..
CALCulate<l..
CALCulate<l...
CALCulate<l..
CALCulate<l..
CALCulate<l..
CALCulate<l..
CALCulate<l..
CALCulate<l..

.2>:DELTamarker<1..

.2>:DELTamarker<l...6>:

.6>[:STATe] Ha cTp. 267

.2>:DELTamarker<l...6>:A0FF Ha CTp. 267
.2>:DELTamarker<l...6>:MAXimum]|:PEAK] Ha CTp. 267
.2>:DELTamarker<l...6>:MAXimum:NEXT Ha CTp. 268
.2>:DELTamarker<l...6>:MINimum|:PEAK] Ha CTp. 268
.2>:DELTamarker<l...6>:X Ha CTp. 268
.2>:DELTamarker<l...6>:X:RELative Ha CTp. 269

Y? Ha cTp. 269

2>:MARKer<l...6>[:STATe] Ha cTp. 270

.2>:MARKer<1l...6>:A0FF Ha cTp. 270
.2>:MARKer<1l...6>:MAXimum[:PEAK] Ha cTp. 271
.2>:MARKer<1l...6>:MAXimum:NEXT Ha cTp. 271
.2>:MARKer<1l...6>:MINimum[:PEAK] Ha cTp. 271
.2>:MARKer<1l...6>:MODE Ha CTp. 272
.2>:MARKer<l...6>:X HacTp. 272
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® CALCulate<l...2>:MARKer<l...6>:X:SLIMits<1l...2>[:STATe]
Ha cTp. 273

® CALCulate<l...2>:MARKer<l...6>:X:SLIMits<l...2>:LEFT Ha cTp.273

® CALCulate<l...2>:MARKer<l...6>:X:SLIMits<l...2>:RIGHt
Ha cTp. 274

® CALCulate<l...2>:MARKer<l...6>:Y? HacCTp.274

For a detailed description of the commands not described below, see "Marker and
Deltamarkers" Ha cTp. 266 in the CAT mode.
CALCulate<1...2>:MARKer<1...6>:COUPled[:STATe] <State>

This command activates the selected marker as the coupling marker on the
measurement traces.

The numeric suffix at CALCulate is irrelevant for this command.

Cydbdukce:

<1..2> 1.2

<1..6> 1...6
Selection of marker.

MapameTpbr:

<State> ON | OFF

Mpuwmep: CALC:MARK1:COUP ON
Activates marker 1 as the coupling marker on the measurement
traces. .

Marker Functions

The following commands perform various kinds of analysis at the marker position.

List of commands

® DISPlay<l...2>:IMPedance:REFerence:POSition Ha CTp. 255
® DISPlay<l...2>:Z00M:AREA[:STATe] Ha CTp. 275

® DISPlay<l...2>:7Z00M:FACTor Ha cTp. 276

® DISPlay<l...2>:700M:X Ha CTp. 276

® DISPlay<l...2>:7Z00M:Y Ha CTp. 276

For a detailed description of the commands, see "Marker Functions" Ha cTp. 275 in the
CAT mode.

Configuring and Using Measurement Functions

This chapter provides information on how to configure two-port measurements with the
tracking generator. The structure follows the order of the actual operation sequence
used when performing a measurement.

It also deals with configuring the Vector Voltmeter (Option R&S ZNH-K45).
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®

Remote Control - Commands

To perform the actual measurement, use the commands described in rn. 12.6.2.4,
"Performing and Triggering the Measurements", Ha cTp. 231.

Commands independent of the operating mode

Note that some of the commands for configuring the vertical axis are also valid for
other operating modes. If a command is available in another mode, it is indicated by
the list in the respective section.

e Selecting the Measurement POrt....... .o 238
e Selecting the Measurement MOde.........cooiiiiiiiiiiiciiiieee e 238
e Calibrating the MeasuremMent...........oocueiiiiiiiiiiie e e 239
o Selecting the Result DiSplay........cccuuuiiiiiiieeie it e e e 242
e Selecting the Measurement FOrmat.........cccceeveeiiiiicciiiiiiiecee e 243
e Selecting the Measurement Format.............oooovriiiiiicccccccc e, 245
e Configuring the Vector Voltmeter ..., 247

Selecting the Measurement Port

The following commands select the measurement port.

List of commands

® MEASurement<l...2>:PORT Ha CTp. 238

MEASurement<1...2>:PORT <PortNumber>
This command selects the measurement port.

The numeric suffix at MEASurement is irrelevant for this command.

Cyddukce:

<1..2> 1.2

MapameTpbl:

<PortNumber> Numeric value in the range from 1 to 2.
*RST: 1

Mpumep: MEAS:PORT 1

Selects port 1.

Selecting the Measurement Mode

The following commands define the measurement mode.

List of commands

® MEASurement<l...2>:MODE Ha CTp. 238

MEASurement<1...2>:MODE <MeasMode>
This command selects the measurement mode.

The numeric suffix at MEASurement is irrelevant for this command.
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Cyduke:
<1..2> 1.2
MapameTpbr:
<MeasMode> VECTor | VVMeter | DTFault | REFLection | SPECtrum |
TRANsmission | LOSS
VECTor
Selects the vector network analyzer measurement.
VVMeter
Selects the vector voltmeter measurement.
DTFault
Selects the distance-to-fault measurement.
REFLection
Selects the reflection measurement (S11, S22) depending on
MEASurement<l...2>:PORT Ha CcTp. 238.
SPECtrum
Selects the spectrum measurement.
TRANSsmission
Selects the transmission measurement (S21, S12) depending on
MEASurement<l...2>:PORT Ha cTp. 238.
LOSS
Selects the cable loss measurement.
*RST: REFLection
Mpumep: MEAS :MODE LOSS

Activates cable loss measurement.

Calibrating the Measurement

The following commands define the calibration measurement.

List of commands

CALibration<1...2>:MODE. ... ..ttt et et e e e e e eans 239
(07 VI o] =101 Ry B S B N T PR 240
(O NI o) = iToT g I B S N Y o o 240
[SENSE: ]CORRECHONCDATAT.ccciviueiiuiurnnunaaaaaaeeeeeeeesaaaeeeeeeeeeereeereresnnnnnnnaaaaeaeaeeeeaaeaeees 241

CALibration<1...2>:MODE?
This command queries the general current calibration state.
The numeric suffix at CALibration is irrelevant for this command.

This command is a query and therefore has no *RST value.

Cyddukc:

<1..2> 1.2
MapameTpbl:

<Return values> <0>
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Not calibrated
<1>

Calibrated

Mpumep: CAL:MODE?
If current calibration state is not calibrated, a '0' is returned.

MpumeHeHue: Tonbko 3anpoc

CALibration<1...2>:STATus?
This command queries if the R&S ZNH is fully calibrated for the current measurement.
The numeric suffix at CALibration is irrelevant for this command.

This command is a query and therefore has no *RST value.

Cyddukc:
<1..2> 1.2
MapameTpbl:
<Return values> NORMalized | APPRoximate
NORMalized
Full factory or user calibration
APPRoximate
Approximate calibration: measurement uncertainty must be
anticipated
Mpuwmep: CAL:STAT?
Queries the calibration status of the R&S ZNH.
MpumeHeHue: Tonbko 3anpoc

CALibration<1...2>:STARt? <CalibrationType>
This command selects a calibration method and initiates calibration.

After the command has been sent, it returns instructions on what to do to continue the
calibration process and finish it successfully.

The numeric suffix at CALibration is irrelevant for this command.

This command is a query and therefore has no *RST value.

Cyddukc:
<1..2> 1.2

MapameTpbl:

<CalibrationType>  S11Cal | S22Cal | S12Norm | S21Norm | F2PCal | T2PNorm |
S11easy | S110pennorm | S220pennorm | F2POpennorm |
S11Shortnorm | S22Shortnorm | F2PShortnorm | TOSMcal |
UOSMcal

S11Cal
Refl OSM calibration type on port 1.
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Mpumep:

MpumeHeHue:

Remote Control - Commands

S22Cal

Refl OSM calibration type on port 2.

S12Norm

Trans Norm calibration type from port 2 to port 1.
S21Norm

Trans Norm calibration type from port 1 to port 2.
F2PCal

Refl OSM calibration type on port 1 and port 2.
T2PNorm

Trans Norm calibration type from port 1 to port 2 and vice versa.
S11easy

Easy 1-Port calibration (Port 1) (For R&S ZPH)
S110pennorm

Refl Norm Open calibration type on port 1.
S220pennorm

Refl Norm Open calibration type on port 2.
F2POpennorm

Refl Norm Open calibration type on port 1 and port 2.
S11Shortnorm
Refl Norm Short calibration type on port 1.

S22Shortnorm

Refl Norm Short calibration type on port 2.

F2PShortnorm

Refl Norm Short calibration routine on port 1 and port 2.
TOSMcal

A full two port calibration routine performs on both test ports.
UOSMcal

Same calibration routine as "TOSMcal" but with unknown
Through standard.

CAL:STAR? S220pennorm

Selects and initiates an S220pennorm calibration and would
return e.g.:

Calibration done

Calibration has been finished. No further actions required.

Tonbko 3anpoc

[SENSe:]CORRection:CDATa? <ErrorTerm>, <SourcePort>, <LoadPort>

This command reads system error correction data for calibration method and port
combination <SourcePort>, <LoadPort>.

PykoBoacteo nomnb3oBatens 1334.5985.13 — 02



R&S®ZNH Remote Commands

Remote Control - Commands

Calibration type

Calibration method Available error terms

One-port normalization (reflection) | "Refl Norm Open" and "Refl Norm | "REFLtrack”
using an open or a short standard | Short"

Full one port "Refl OSM" "TRANSTRACK"
One-port, two-port normalization | "Trans Norm Both" "DIRECTIVITY", "SRCMATCH",
"REFLTRACK", "LOADMATCH?",
"TRANSTRACK"

MapameTpbl:

<ErrorTerm> DIRectivity | SRCMatch | REFLtrack | LOADmatch | TRANstrack
String parameters describing the different error terms,
depending on the current calibration method. Each term
contains one complex value (real and imaginary part) for each
sweep point. The parameter must be transferred in full length.
DIRectivity
Directivity at the <SourcePort>
SRCMatch
Source match at the <SourcePort>
REFLtrack
Reflection tracking at the <SourcePort>
LOADmatch
Load match at the <LoadPort>
TRANSstrack
Transmission tracking between the <SourcePort> and the
<LoadPort>
[OwanasoH: The error terms are dimensionless complex

numbers.

<SourcePort> Source port number.

<LoadPort> Load port number. If the error term is not related to the load port,
a dummy number can be used; e.g. CORR: CDAT
'REFLtrack', 1, O

lMpumeHeHue: Tonbko 3anpoc

Selecting the Result Display

The following commands select the result display.

List of commands

® MEASurement<l...2>:FUNCtion:SELect Ha CTp. 242

MEASurement<1...2>:FUNCtion:SELect <Function>[, <Denominator>]

This command selects the result display for S-Paramerters, wave measurement and

ratios measurement.

The <Denominator> is only applicable for ratios measurement.

PykoBoacteo nonb3oBatend 1334.5985.13 — 02




R&S®ZNH Remote Commands

Remote Control - Commands

The numeric suffix at MEASurement is irrelevant for this command.

Cydbdukc:

<1..2> 1.2

MapameTphl:

<Function> S11[S12|S21|S22 | A1P1 | A1P2 | B1P1 | B1P2 | A2P2 |
A2P1 | B2P2 | B2P1
Selection of result display type for the numerator.
S11| 822
Reflection measurement on port 1 or port 2.
S12 | 821
Forward or reverse transmission measurement.
A1P1 | A1P2 | A2P1 | A2P2
Wave quality measurement of incident wave (A1, A2) at port 1 or
port 2.
B1P1 | B1P2 | B2P1 | B2P2
Wave quality measurement of outgoing wave (B1, B2) at port 1
or port 2.

<Denominator> S11[S12|S21|S22 | A1P1 | A1P2 | B1P1 | B1P2 | A2P2 |
A2P1 | B2P2 | B2P1
Selection of result display type for the denominator.

Mpuwmep: MEAS:FUNC:SEL AlP1
Wave measurement is selected to perform incident wave, A1 at
port 1.

Selecting the Measurement Format

The following commands select the measurement format.

List of commands

® C(CAlLCulate<l...2>:TRACe:VSWR:MAX[:STATe] Ha CTp. 243
® DISPlay<l...2>:GDELay:APERture:STEP Ha CTp. 244
® MEASurement<l...2>:FORMat Ha cTp. 244

CALCulate<1...2>:.TRACe:VSWR:MAX[:STATe] <State>
This command turns the display of the maximum and average VSWR on and off.

Use CALCulate<l...2>:TRACe:VSWR:AVG:RESult? Ha cTp. 282 and
CALCulate<l...2>:TRACe:VSWR:MAX:RESult? Ha cTp. 283 to query the
corresponding results.

The numeric suffix at CALCulate is irrelevant for this command.

Cyduke:

<1..2> 1.2
MapameTpbl:

<State> ON | OFF
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ON
Turns on the display of the maximum and average VSWR.

OFF
Turns off the display of the maximum and average VSWR.

*RST: OFF

Mpumep: CALC:TRAC:VSWR:MAX:STAT ON
Displays the VSWR results.

DISPlay<1...2>:GDELay:APERture:STEP <ApertureStep>
This command sets the aperture steps for the group delay measurement format.

The numeric suffix at DISPlay is irrelevant for this command.

Cyduke:

<1..2> 1.2

MapameTpbr:

<ApertureStep> Numeric value in the range from 1 to 630.

*RST: 10

MEASurement<1...2>:FORMat <MeasFormat>
This command selects the measurement format.

The numeric suffix at MEASurement is irrelevant for this command.

Cydbdukc:
<1..2> 1.2
MapameTpbl:
<MeasFormat> MAGN:itude | PHASe | MPHase | VSWR | REFLection | SMITh |
LOSS | GDELay | VVMeter | MLINear | REAL | IMAGinary |
POLar
MAGNitude
Selects the magnitude measurement format.
PHASe
Selects the phase measurement format.
PHASe
Selects the magnitude and phase measurement format.
VSWR
Selects the VSWR measurement format.
REFLection
Selects the reflection coefficient measurement format.
SMITh
Selects the smith chart measurement format.
LOSS

Selects the cable loss measurement format.
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GDELay
Selects the group delay loss measurement format.
VVMeter
Selects the voltmeter measurement format.
MLINear
Selects the linear magnitude measurement format.
REAL
Selects the real part of complex measurement format.
IMAGinary
Selects the imaginary part of complex measurement format.
POLar
Selects the polar measurement format.
*RST: MAGN:itdue

Mpumep: MEAS:FORM SMIT

Displays the reflection in a Smith Chart.

Selecting the Measurement Format

The following commands select the measurement format.

List of commands

® CALCulate<l...2>:TRACe:VSWR:MAX[:STATe] Ha cTp. 243
® DISPlay<l...2>:GDELay:APERture:STEP Ha CTp. 244
® MEASurement<l...2>:FORMat Ha cTp. 244

CALCulate<1...2>:TRACe:VSWR:MAX[:STATe] <State>
This command turns the display of the maximum and average VSWR on and off.

Use CALCulate<l...2>:TRACe:VSWR:AVG:RESult? Ha cTp. 282 and
CALCulate<l...2>:TRACe:VSWR:MAX:RESult? Ha cTp. 283 to query the
corresponding results.

The numeric suffix at CALCulate is irrelevant for this command.

Cydbdukc:

<1..2> 1.2

MapameTphl:

<State> ON | OFF
ON
Turns on the display of the maximum and average VSWR.
OFF
Turns off the display of the maximum and average VSWR.
*RST: OFF

Mpumep: CALC:TRAC:VSWR:MAX:STAT ON

Displays the VSWR results.
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DISPlay<1...2>:GDELay:APERture:STEP <ApertureStep>
This command sets the aperture steps for the group delay measurement format.

The numeric suffix at DISPlay is irrelevant for this command.

Cyddukc:

<1..2> 1.2

MapameTpbl:

<ApertureStep> Numeric value in the range from 1 to 630.

*RST: 10

MEASurement<1...2>:FORMat <MeasFormat>
This command selects the measurement format.

The numeric suffix at MEASurement is irrelevant for this command.

Cyduke:
<1..2> 1..2
MapameTpbr:
<MeasFormat> MAGNitude | PHASe | MPHase | VSWR | REFLection | SMITh |
LOSS | GDELay | VVMeter | MLINear | REAL | IMAGinary |
POLar
MAGNitude
Selects the magnitude measurement format.
PHASe
Selects the phase measurement format.
PHASe
Selects the magnitude and phase measurement format.
VSWR
Selects the VSWR measurement format.
REFLection
Selects the reflection coefficient measurement format.
SMITh
Selects the smith chart measurement format.
LOSS
Selects the cable loss measurement format.
GDELay
Selects the group delay loss measurement format.
VVMeter
Selects the voltmeter measurement format.
MLINear
Selects the linear magnitude measurement format.
REAL

Selects the real part of complex measurement format.
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IMAGinary
Selects the imaginary part of complex measurement format.

POLar
Selects the polar measurement format.

*RST: MAGNitdue

Mpumep: MEAS:FORM SMIT
Displays the reflection in a Smith Chart.

Configuring the Vector Voltmeter

The chapter provides information on remote commands that configure and perform
vector voltmeter measurements.

@ Availability of remote commands for vector voltmeter
Note that the listed remote commads take effect only if R&S ZNH-K45 is installed on
the R&S ZNH.

List of commands

CALCulate<1...2>:VVMeter:MAGNIitude:REFEreNnCe?........covvuieirieeeiiieeeieeeteeeeeeeee e eaaes 247
CALCulate<1...2>:VVMeter:MAGNItUde:RESUI?......cceieieeiieiiee ettt e eeeea 247
CALCulate<1...2>:VVMeter:PHASE:REFEIENCE?......couuieeeeieeiieieeeeeetee e e e eeeeaa e 248
CALCulate<1...2>:VVMeter:PHASE:IRESUI?. ...t eas 248
CALCulate<1...2>:VVMeter:REFErenCe[:STATE] . uuuuueiieeeeeuiiieeeeeeeeie s e e eeeeineaseeeeeninaeeaeeeenes 248
CALCulate<1...2>:VVMeter:REFLeCtioN:REFErenCe?. ... ...ccovuueeimeeeeeeieeeeee e 249
CALCulate<1...2>:VVMeter:REFLECHON:RESUI?.......ccoevneiiieeieeee e e 249
CALCulate<1...2>:VVMeter:VSWR:REFEIrENCE?......uuvurururiieieieieeeeeeeeeeeeeeeeeeeeeeeesesssssranane, 249
CALCulate<1...2>:VVMeter:VSWRIRESUI?.......cocvuiieieiiieeiiee ettt e e eete e e eeeees 249

CALCulate<1...2>:VVMeter:MAGNitude:REFerence?
This command queries the reference value for the magnitude.

To get a result, you first have to turn on the reference value with
CALCulate<l...2>:VVMeter:REFerence[:STATe].

The numeric suffix at CALCulate is irrelevant for this command.

Cydbdukc:
<1..2> 1.2
Mpumep: CALC:VVM: PHAS :REF?
Queries the reference values for the magnitude.
MpumeHeHue: Tonbko 3anpoc

CALCulate<1...2>:VVMeter:MAGNitude:RESult?
This command queries the magnitude of the measurement results.

The numeric suffix at CALCulate is irrelevant for this command.
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Cyduke:
<1..2> 1..2
Mpumep: CALC:VVM:MAGN:RES?
Queries the current return loss of the DUT.
MpumeHeHue: Tonbko 3anpoc

CALCulate<1...2>:VVMeter:PHASe:REFerence?
This command queries the reference value for the phase of the DUT.

To get a result, you first have to turn on the reference value with
CALCulate<l...2>:VVMeter:REFerence[:STATe].

The numeric suffix at CALCulate is irrelevant for this command.

Cyddukc:
<1..2> 1.2
Mpumep: CALC:VVM:PHAS:REF?
Queries the reference value for the phase.
MpumeHeHue: Tonbko 3anpoc

CALCulate<1...2>:VVMeter:PHASe:RESult?
This command queries the phase of the measurement results.

The numeric suffix at CALCulate is irrelevant for this command.

Cyddukc:
<1..2> 1.2
Mpuwmep: CALC:VVM: PHAS:RES?
Queries the current phase of the DUT.
MpumeHeHue: Tonbko 3anpoc

CALCulate<1...2>:VVMeter:REFerence[:STATe] <State>

This command saves the current measurement values as reference values. The
reference values can be used for comparison measurements.

Cydbdukc:

<1..2> 1.2

MapameTpbl:

<State> ON | OFF

Mpumep: CALC:VVM:REF ON

Activates the reference values.
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CALCulate<1...2>:VVMeter:REFLection:REFerence?
This command queries the reference value for the reflection measurement.

To get a result, you first have to turn on the reference value with
CALCulate<l...2>:VVMeter:REFerence[:STATe].

The numeric suffix at CALCulate is irrelevant for this command.

Cydduikc:
<1..2> 1.2
Mpumep: CALC:VVM:REFL:REF?
Queries the reference values for the reflection.
MpumeHeHue: Tonbko 3anpoc

CALCulate<1...2>:VVMeter:REFLection:RESult?
This command queries the reflection measurement results.

The numeric suffix at CALCulate is irrelevant for this command.

Cyddukce:
<1...2> 1..2
Mpumep: CALC:VVM:REFL:RES?
Queries the reflection measurement result of the DUT.
lMpumeHeHue: Tonbko 3anpoc

CALCulate<1...2>:VVMeter:VSWR:REFerence?
This command queries the reference value for the VSWR of the DUT.

To get a result, you first have to turn on the reference value with
CALCulate<l...2>:VVMeter:REFerence[:STATe].

The numeric suffix at CALCulate is irrelevant for this command.

Cydbdumkc:
<1...2> 1..2
Mpumep: CALC:VVM:VSWR:REF?
Queries the reference values for the VSWR.
MpumeHeHue: Tonbko 3anpoc

CALCulate<1...2>:VVMeter:VSWR:RESult?
This command queries the VSWR of the DUT.

The numeric suffix at CALCulate is irrelevant for this command.

Cyddukc:
<1..2> 1.2
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12.6.3.1

Remote Control - Commands

Mpumep: CALC:VVM:VSWR:RES?
Queries the VSWR result of the DUT.

MpumeHeHue: Tonbko 3anpoc

Remote Commands of the Cable and Antenna Analyzer

This section provides a detailed description of all remote control commands required to
configure and perform measurements in Cable and Antenna Test (CAT) mode.

e Configuring the Horizontal AXiS.........uuuuuuiiiiiiieie e 250
o Configuring the VertiCal AXiS......ccociciiiiiiie e e e eeeeeeeens 254
e Setting the Bandwidth..........oo e 260
e Performing MeasuremMents. ..o 261
®  WOrking With TraCes. . ... 261
e Using Markers and Deltamarkers..........ccccuvuieieeeieeee i 266
e Configuring and Using Measurement FUNCLIONS............ucceiiiiinieieiiiiieeeeeeceeeeeeeeeas 277

Configuring the Horizontal Axis

The following commands configure the horizontal (frequency) axis of the active display.

Commands independent of the operating mode

Note that some of the commands for configuring the horizontal axis are also valid for
other operating modes. If a command is available in another mode, it is indicated by
the list in the respective section.

List of commands

[SENSE:IFREQUENCY:CENT .. .uiiiiieitiieeeeetetiee s e e e e eetae e e eeeaatae s e e e eeetaaaeeeeeaesaneeeeeesnnaaaaaees 250
[SENSe:]FREQUENCY:CENTEISTEP....uiiiie et 251
[SENSe:]JFREQUENCY:CENTENSTEPR:LINK......cciiiiiiieiiieieiieeaaeae e e e e e e e e e e e e e e e e eeeeeeeeeeeenanenens 251
[SENSE:JFREQUENCY:SPAN......cciiiiieeeeeee ettt sas s e s e e e e e e e e e e e e e eeeeeeeeaeeeeenennnnannns 251
[SENSe:]JFREQUENCY:SPAN:AUTO....iuuiiiieiiittiee e ee ettt e e e et etee e e e e e e et e e e e e e eeste s e e e sestanaeaaees 252
[SENSE:JFREQUENCY:SPAN:FULL......covtuiieiieiiiiiieee ettt e e ettt e e e e et e e e e e e anbe e e e e e eeranaeas 252
[SENSE:IFREQUENCY:STARI. ...eieeee ittt ettt et e e e et e e e e e e e e e eeaeeen 252
[SENSE: JFREQUENGCY:STOP. ..ot eeeeeeeseeeeseeseseeseseeseseseseeseseaseseaseseeseseeseseeseseesesseseesesens 252
[SENSe:]JFREQuency:SETTings:COUPING:ENABIE. ....c.c.euuuiieaaaaaaae e e e eeeee e 253
CALCulate<1...2>DTF:DISTaNCEISTARL . ...t i i eieeiee e eeeeees e e e e e e e e et e e e e e aaae e e e e eenenas 253
CALCulate<1...2>:DTF:DISTANCEISTOP.....uciiiieiieiieieeeeeeee e e e et e e e e e e tee e e e e s eat e eeeeeenes 253

[SENSe:]JFREQuency:CENTer <CenterFrequency>
This command defines the center frequency of the R&S ZNH.

In spectrum analyzer mode, the command also defines the measuring frequency for
time domain measurements (span = 0).

PykoBoacteo nonb3oBatend 1334.5985.13 — 02



R&S®ZNH Remote Commands

Remote Control - Commands

MapameTpbr:
<CenterFrequency> [OuanasoH: Depends on the operating mode and is specified in
the data sheet.
*RST: fmax /2 with fmax = maximum frequency
En. namep.: MHz

Mpumep: FREQ:CENT 100MHz
Defines a center frequency of 100 MHz.

[SENSe:JFREQuency:CENTer:STEP <Stepsize>

This command defines the center frequency step size.

MapameTpbl:

<Stepsize> Onanason: 1 Hz ... fmax
*RST: - (AUTO 0.1*SPAN is switched on)
Ea. navep.: MHz

Mpumep: FREQ:CENT:STEP 120MHz

Defines a CF step size of 120 MHz.

[SENSe:JFREQuency:CENTer:STEP:LINK <CouplingState>
This command couples and decouples the center frequency step size to the span.

For time domain measurements, the command couples the step size to the resolution

bandwidth.

MapameTpbl:

<CouplingState> CENTerf | DIVTen | OFF
CENTerf
Sets the step size equal to the center frequency.
DIVTen
Couples the step size to the span (10 %).
OFF
Turns off the coupling (manual step size).
*RST: DIVTen

Mpuwmep: FREQ:CENT:STEP:LINK DIVT

Couples the step size to 10% of the span.

[SENSe:JFREQuency:SPAN <FrequencySpan>
This command defines the frequency span.
If you set a span of 0 Hz, the R&S ZNH starts a measurement in the time domain.

MapameTphl:

<FrequencySpan>  [OuanasoH: Specified in the data sheet.
*RST: fmax with fmax = maximum frequency
En. namep.: GHz
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Mpuwmep: FREQ:SPAN 10MHz
Defines a span of 10 MHz.

[SENSe:]JFREQuency:SPAN:AUTO <State>

This command turns on or off the automatic calculation of the ideal span.

MapameTpobl:
<State> ON | OFF

*RST: OFF
Mpumep: FREQ:SPAN:AUTO ON

Turns on the automatic span determination.

[SENSe:]JFREQuency:SPAN:FULL
This command restores the full span.
This command is an event and therefore has no query and no *RST value.

Mpumep: FREQ:SPAN:FULL
Restores full span.

lMpumeHeHue: CobbiTne

[SENSe:JFREQuency:STARt <StartFrequency>

This command defines the start frequency for measurements in the frequency domain
(span > 0).

MapameTpbl:
<StartFrequency> IOnanasoH: Depends on the operating mode and is specified in
the datasheet.
*RST: 0 Hz
Ea. navep.: GHz

Mpuwmep: FREQ:STAR 20MHz
Defines a start frequency of 20 MHz.

[SENSe:JFREQuency:STOP <StopFrequency>

This command defines the stop frequency for measurements in the frequency domain
(span > 0).

MapameTpbl:
<StopFrequency> OnanasoH: Depends on the operating mode and is specified in
the datasheet.
*RST: fmax
En. namep.: GHz

Mpumep: FREQ:STOP 2000MHz
Defines a stop frequency of 2 GHz.
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[SENSe:]JFREQuency:SETTings:COUPIling:ENABIe <State>

This command couples or decouples the frequency settings of the DTF measurement
to the other Cable and Analyzer measurements.

MapameTpbr:

<State> ON |1
Frequency settings are coupled. When you change the
frequency or span in the DTF measurement, they also change in
the other Cable and Analyzer measurements (reflection,
transmission and cable loss).
OFF |0
Frequency settings of the DTF measurement are independent.
When you change the frequency or span in the DTF
measurement, they do not change in the other VNA
measurements (reflection, transmission and cable loss).

*RST: ON

Mpumep: FREQ:SETT:COUP:ENAB OFF
Decouple frequency and span.

CALCulate<1...2>:DTF:DISTance:STARt <DtfDistanceStart>
This command defines the start distance of the cable measurement.

The numeric suffix at CALCulate is irrelevant for this command.

Cyduke:
<1..2> 1.2

MapameTpbl:
<DtfDistanceStart> Numeric value in the range from 3 m (10 ft) to 1500 m (4921 ft)
The unit is either meter or feet, depending on your selection.

*RST: 3 m (10 ft)
Ea. navep.: m

Mpuwmep: CALC:DTF:DIST:STAR 50m
Sets the starting point of the measurement to 50 m.

CALCulate<1...2>:DTF:DISTance:STOP <DtfDistanceStop>
This command defines the end point of the cable measurement.

The numeric suffix at CALCulate is irrelevant for this command.

Cyddukc:
<1..2> 1.2
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MapameTpbr:
<DtfDistanceStop>  Numeric value in the range from 3 m (10 ft) to 1500 m (4921 ft)
The unit is either meter or feet, depending on your selection.

*RST: 1500 m (4921 ft)
Ea. navep.: m

Mpuwmep: CALC:DTF:DIST:STOP 500m
Sets the end point of the measurement to 500 m.

Configuring the Vertical Axis

The following commands configure the vertical (level) axis and level parameters of the
active display.

Commands independent of the operating mode

Note that some of the commands for configuring the vertical axis are also valid for
other operating modes. If a command is available in another mode, it is indicated by
the list in the respective section.

List of commands

DISPlay<1...2>[:WINDow]: TRACe<1...2>:Y[:SCALE]:ADJUSL. ....uiemiiiieeieeeeeeeeee e 254
DISPlay<1...2>:IMPedance:REFerence:POSItiON. .......cccceeuurueiieiiiiiiie et e e 255
DISPIay<1...2> LOSS:REFEIENCE. ...cceteieeeeeeeeeeeieeeeeeeieeeeeetete e aeaese e e e e e e aaaeaeeeeeeeeeeeeennnens 255
DISPlay<1...2>:LOSS:REFerence:POSItION. .....cceeeeeeeriiiieeeeeitiieeeeeeeeteeeeeeeeeaee e e e eeeaaaeea s 255
DISPIay<1...2> LOSS: Y SCALE. .. ettt et et e e e e e e eaaas 256
DISPlay<1...2>:MAGNItUJE:REFErENCE. ......ccuvrririiiiieiiieieieeeeeeeeeeeeeeeeeeeeeeeaeeeerarn s 256
DISPlay<1...2>:MAGNitude:REFerence:POSHION. .........uuuiiaie e 256
DISPlay<1...2>:MAGNItUAE:Y:SCALE. ...cu ettt e e 257
DISPlay<1...2>:MAGNItUAE: Y :SPACING. ...t ttteeiuuae e ettt ettt e et e e e e e e e e eer s 257
DISPIlay<1...2> PHASEREFEIENCE. .. cceieieieeeeeeeeeieeeeeeeeeieeeieeateesase s e e e e e e e aeaaaeeaeeeeeeeenenees 257
DISPlay<1...2>:PHASE:REFErence:POSIION. ....cciceieerriiieieeeieiiciieeeeeeeee e e eeetee e e e eenr e 258
DISPIaY<1... 2> PHASE: Y :SCALE.....ciitetee et ee ettt e e ettt e e e e e e ee it e e e e e eetaae e e e e eesraneas 258
DISPlay<1...2>:PHASEIUNWRAED. ... ettt ettt et e e e e e e e enas 258
DISPlay<1...2>:VSWR:Y:SCALE:MINIMUM....ccuiiiiiiei et e e e e 259
DISPlay<1...2>:VSWR:Y:SCALE:MAXIMUM. ...t eeeeeeeeeae e e e e e eeee e e e as 259
DISPIAY<1...25 VSWRIY IS CALE. .. iieieieeeeee e e eee e eeeeee ettt a s ae e e e e e e e e e aaaaeaeeeeeeeeeeenennnnas 259
SOURCE TGATTENUALION. ..teeeeeiitiieeeeiettiee e e e etiee e e s ssabee e e e s sbbee e e s s sabaeeeessanbeeeessanbeeeeeesnreeas 260

DISPlay<1...2>[:WINDow]:TRACe<1...2>.Y[:SCALe]:ADJust
This command automatically scales the vertical axis for optimum display results.
This command is an event and therefore has no query and no *RST value.

The numeric suffix at DISPlay and TRACe are irrelevant for this command.

Mpumep: DISP:TRAC:Y:ADJ
Adjusts the y-axis.
MpumeHeHue: CobbiTne
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DISPlay<1...2>:IMPedance:REFerence:POSition <RefPosition>

This command sets the reference impedance for the smith chart measurement format.
The impedance can be between 1mQ and 10 kQ.

The numeric suffix at DISPlay selects the measurement screen in dual trace mode and
is in the range <1...2>.

Cydbdumkc:

<1..2> 1.2

MapameTpbl:

<RefPosition> Numeric value in the rnage from 1 mQ to 10 kQ.
*RST: 50
Ea. namep.: OHM

Mpumep: DISP:IMP:REF:POS 75 OHM

Sets the reference impedance to 75 Ohm.

DISPlay<1...2>:LOSS:REFerence <RefLevel>
This command defines the reference level for the cable loss measurement format.

The numeric suffix at DISPlay is irrelevant for this command.

Cydbdukc:

<1..2> 1.2

MapameTpbl:

<RefLevel> Numeric value in the range from -100 dB to 100 dB.
*RST: 0dB
Ea. navep.: dB

Mpuwmep: DISP:LOSS:REF 10

Defines a reference level of 10 dB.

DISPlay<1...2>:LOSS:REFerence:POSition <RefPosition>

This command defines the position of the reference value in the diagram for the cable
loss measurement format.

Each step shifts the reference position one grid line up or down.

The numeric suffix at DISPIlay is irrelevant for this command.

Cydduikc:

<1..2> 1.2

MapameTpbl:

<RefPosition> Numeric value in the range from 0 to 10.
*RST: 10

Mpumep: DISP:LOSS:REF:POS 5

Moves the reference to the fifth grid line from the bottom.
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DISPlay<1...2>:LOSS:Y:SCALe <DisplayRange>

This command defines the display range of the vertical axis for the cable loss
measurement format.

The numeric suffix at DISPlay is irrelevant for this command.

Cydbdukc:

<1..2> 1.2

MapameTphl:

<DisplayRange> Numeric value in the range from 1 dB to 100 dB.
*RST: 100 dB
En. namep.: dB

Mpumep: DISP:LOSS:Y:SCAL 20

Defines a display range of 20 dB

DISPlay<1...2>:MAGNitude:REFerence <RefLevel>
This command defines the reference value for the magnitude measurement format.

The numeric suffix at DISPlay is irrelevant for this command.

Cyddukce:

<1..2> 1.2

MapameTpbl:

<RefLevel> Numeric value in the range from -80 dB to 30 dB
*RST: 0dB
Ea. navep.: dB

Mpuwmep: DISP:MAGN:REF -10

Defines a reference level of -10 dB.

DISPlay<1...2>:MAGNitude:REFerence:POSition <RefPosition>

This command defines the position of the reference value in the diagram for the
magnitude measurement format.

Each step shifts the reference position one grid line up or down.

The numeric suffix at DISPlay is irrelevant for this command.

Cyddukc:

<1..2> 1.2

MapameTpbl:

<RefPosition> Numeric value in the range from 0 to 10.
*RST: 10

Mpumep: DISP:MAGN:REF:POS 5

Moves the reference to the fifth grid line from the bottom.
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DISPlay<1...2>:MAGNitude:Y:SCALe <DisplayRange>

This command defines the display range of the vertical axis for the magnitude
measurement format.

Note that you have to set a logarithmic scaling before you can use this command with
DISPlay<l...2>:MAGNitude:Y:SPACing Ha CcTp. 257.

The numeric suffix at DISPlay is irrelevant for this command.

Cyddukc:

<1..2> 1.2

MapameTpbl:

<DisplayRange> Numeric value in the range from 1 dB to 150 dB.
The number you enter is rounded up to the next possible display
range. For example, if you enter 9, the R&S ZNH automatically
sets the display range to 10.
*RST: 100 dB
En. navep.: dB

Mpuwmep: DISP:MAGN:Y:SCAL 50 DB

Defines a display range of 50 dB.

DISPlay<1...2>:MAGNitude:Y:SPACing <ScalingType>

This command selects the scaling of the vertical axis for the magnitude measurement
format.

The numeric suffix at DISPlay is irrelevant for this command.

Cydbdukc:
<1..2> 1.2
MapameTphl:
<ScalingType> LINear | LOGarithmic
LINear
Selects a linear scale (%).
LOGarithmic
Selects a logarithmic scale (dB).
*RST: LOGarithmic
Mpumep: DISP:MAGN:Y:SPAC LIN

Selects linear scaling.

DISPlay<1...2>:PHASe:REFerence <RefLevel>
This command sets the reference value for the phase measurement format.

The numeric suffix at DISPlay is irrelevant for this command.

Cydbdukc:
<1..2> 1.2
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MapameTpbr:

<RefLevel> Numeric value in the range from -100000° to 100000°.
*RST: 0dB

Mpumep: DISP:MAGN:REF -10

Sets the reference level to -10 dB

DISPlay<1...2>:PHASe:REFerence:POSition <RefPosition>

This command defines the position of the reference value on the display for the phase
measurement format.

Each step shifts the reference position one grid line up or down.

The numeric suffix at DISPIlay is irrelevant for this command.

Cydbdukc:

<1..2> 1.2

MapameTpbl:

<RefPosition> Numeric value in the range from 0 to 10.
*RST: 10

Mpuwmep: DISP:LOSS:REF:POS 5

Sets the reference to the center of the display (i.e. the fifth grid
line from the bottom).

DISPlay<1...2>:PHASe:Y:SCALe <DisplayRange>

This command defines the display range of the vertical axis for the phase
measurement format.

The numeric suffix at DISPlay is irrelevant for this command.

Cyduke:

<1..2> 1.2

MapameTpbl:

<DisplayRange> Numeric value in the range from 90° to 100000°.
*RST: 360°

Mpumep: DISP:PHAS:Y:SCAL 180

Sets the display range of the phase measurement to 180°

DISPlay<1...2>:PHASe:UNWRap <State>
This command removes the restriction limiting the value range to +/- 180°.

The numeric suffix at DISPlay is irrelevant for this command.

Cydbdukc:
<1..2> 1.2
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MapameTpbr:
<State> ON | OFF

*RST: OFF
Mpumep: DISP:PHAS:UNWR ON

Activates the phase unwrap.

DISPlay<1...2>:VSWR:Y:SCALe:MINimum <DisplayRange>

This command defines the bottom value of the vertical axis for the VSWR
measurement format.

The numeric suffix at DISPIlay is irrelevant for this command.

Cyddukc:

<1..2> 1.2

MapameTpbl:

<DisplayRange> Numeric value in the range from 1.0 to 70.
*RST: 1.0

Mpuwmep: DISP:VSWR:Y:SCAL:MIN 3

Defines a bottom value of 3 for the vertical axis.

DISPlay<1...2>:VSWR:Y:SCALe:MAXimum <DisplayRange>

This command defines the top value of the vertical axis for the VSWR measurement
format.

The numeric suffix at DISPlay is irrelevant for this command.

Cyduke:

<1..2> 1.2

MapameTpbr:

<DisplayRange> Numeric value in the range from 1.1 to 71.
*RST: 21

Mpumep: DISP:VSWR:Y:SCAL:MAX 25

Defines a top value of 25 for the vertical axis.

DISPlay<1...2>:VSWR:Y:SCALe <DisplayRange>

This command defines the bottom value of the vertical axis for the VSWR
measurement format.

The numeric suffix at DISPlay is irrelevant for this command.

Cydduikc:
<1..2> 1.2
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MapameTpbr:

<DisplayRange> Numeric value in the range from 1.1 to 71.
The number you enter is rounded up to the next possible display
range. For example, if you enter 5, the R&S ZNH automatically
sets the display range to 1...6.
*RST: 1..21

Mpuwmep: DISP:VSWR:Y:SCAL 50

Defines a display range of 1...71.

SOURce:TG:ATTenuation <OutputLevel>

This command defines the relative output level of the tracking generator.

MapameTpbr:
<OutputLevel> OwnanasoH: 0 ... 40
*RST: 0
En. namep.: DB
Mpumep: SOUR:TG:ATT 40
Sets the attenuation to 40 dB and therefore an output level of —
40 dBm

Setting the Bandwidth

The following commands configure the filter bandwidths of the R&S ZNH. Note that
both groups of commands (BANDwidth and BWIDth) are the same.

List of commands

[SENSE:IBWIDN[-RESOIUION]. - vereeeeererereeeeseseseeseseseesesesesseseseseseseseseeseseseseeseseseersesesen 260
[SENSE:IBANDWICHA[:RESOIUtON]. .. e erveeeeeeereeseeresesseseesesseseseeseseesesesseseesesseseseesesnesesseees 260
[SENSe:]BWIDth[:RESOIUtION]:AUTO.c.uuiiieeeieiee e e eeeetie e e e e e et e e e e e e e e s eeaa e e e e e e eenna e e 261
[SENSe:BANDWidth[:RESOIUION]:AUTO....ceiiiieieieiiieiiaaaaaaeae e e e e e eeeeeeeeeeeeeeeeeeeeeeennnnnnnns 261

[SENSe:IBWIDth[:RESolution] <ResolutionBW>
[SENSe:]BANDwidth[:RESolution] <ResolutionBW>

This command defines the resolution bandwidth.

MapameTpbl:

<ResolutionBW> OwanasoH: 1Hz ... 3MHz
*RST: - (AUTO is set to ON)
En. namep.: GHz

Mpumep: BAND 100 kHz

Sets the resolution bandwidth to 100 kHz.
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[SENSe:]BWIDth[:RESolution]:AUTO <State>
[SENSe:]BANDwidth[:RESolution]:AUTO <State>

This command couples and decouples the resolution bandwidth to the span.

MapameTpbl:
<State> ON | OFF

*RST: ON
Mpumep: BAND:AUTO OFF

Decouples the resolution bandwidth from the span.

Performing Measurements
The following commands control the actual measurement process.

List of commands

LN L RE=1 (= 1@ ] Nl T TV T YU =T 261
[SENSE:ISWEED:POINLS. ... eeeeeeeereeeeeeeesesessesesesteeesesesesesseseseseseseeseseseesesesesesseseseseseseens 261

INITiate:CONTinuous <State>

This command selects the sweep mode.

MapameTpbl:

<State> ON | OFF
ON
Selects continuous sweeps.
OFF
Selects single sweep.
*RST: ON

Mpumep: INIT:CONT OFF

Turns on single sweep mode.

[SENSe:]1SWEep:POINts <NrofPoints>
This command queries the number of measurement points in a single sweep.

This command is a query and therefore has no *RST value.

MapameTpbl:
<NrofPoints> Returns the number of sweep points.
Mpumep: SWE : POIN?

Returns the number of sweep points.

Working with Traces

The following commands set up the trace and the various functions associated with it,
e.g. trace mathematics or the selection of the detector.
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List of commands

CALCulate<1...2>:MATH<1...2>:COPY:MEMOry<1...3> .. ittt 262
DISPlay<1...2>[:WINDow]:TRACe<1...2>:MEMory<1...3>[:STATE]......ceeerrrrrrrrrrereerenrnnnnnnnnns 262
DISPlay<1...2>[:WINDOW]: TRACE<1...2>:MODE.........ccceeeeeeeeieeeeeeeeeeeeeeeeeerene e 263
FORMELDATAL e eeeeeeeeeseseeeeeeseeeeseseseseseseseeeeseseseeseseseeeseseseeeeseseseeseseseseeseseseesesesesenens 263
FORMAEBORDET . .....utttttteeeiaeae e e e ettt et e e e e e e e s e e aee et eeeeeaaeeeesaaaansbebeeeeeeeaaaseesaaaannenee 264
MEASUrEmMENtST ... 2> S UP ...ttt e ettt e e e e e e e e e e s e e e eeeaaaaens 264
MEASuUrement<1...2>:SUP:APER. ... et 264
MEASurement<1...2>: SUP:APER:AUTO . ...ceuii et 265
LN IS I 1 1 o N 265
TRACEST ... 25[:DATAIZ. ettt eeeeeeeeeee e et s e s ees s ae et en s eeeen s e eeeeseeeeessesesesteseeeseereneens 265

CALCulate<1...2>:MATH<1...2>:COPY:MEMory<1...3> [<MemorySlot>]

This command stores the selected trace into the memory trace of the R&S ZNH.
This command is an event and therefore has no query and no *RST value.

The numeric suffix at CALCulate and MEMory are irrelevant for this command.

The numeric suffix at MATH selects the number of the trace.

Cydbdukc:

<1..2> 1.2

<1..2> 1.2

<1..3> 1.3

MapameTpbr:

<MemorySlot>

Mpumep: CALC:MATH:COPY : MEM
MpumeHeHue: Tonbko HacTpoika

Copies the trace into the memory.

DISPlay<1...2>[:WINDow]:TRACe<1...2>:MEMory<1...3>[:STATe] <State>
This command turns the memory trace on and off.
The numeric suffix at DISPlay and MEMory are irrelevant for this command.

The numeric suffix at TRACe selects the number of the trace.

Cydbdukce:

<1..2> 1.2
<1..2> 1.2
<1..3> 1.3
MapameTphl:

<State> ON | OFF

*RST: OFF
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Mpuwmep: DISP:TRAC:MEM ON
Activates the memory trace.

DISPlay<1...2>[:WINDow]: TRACe<1...2>:MODE <DisplayMode>
This command selects the trace mode.

If you are using the average, max hold or min hold trace mode, you can set the number
of measurements with [SENSe: ] SWEep: COUNt<SweepCount>. Note that
synchronization to the end of the average count is possible only in single sweep mode.

The numeric suffix at DISPlay is irrelevant for this command.

The numeric suffix at TRACe selects the number of the trace.

Cydbdukc:

<1..2> 1.2

<1..2> 1.2

MapameTpbl:

<DisplayMode> WRITe | AVERage | MINHold | MAXHold | VIEW | FREeze |
INFinite
*RST: WRITe
You can turn off the trace with
DISPlay<l...2>[:WINDow] :TRACe<1l...2>[:STATe] .
For more information, see chapter "Trace Mode".

Mpumep: SWE:CONT OFF

SWE : COUN 16

Turn on single sweep mode and sets the number of
measurements to 16.

DISP:TRAC:MODE MAXH

Activates MAXHold mode for the trace.

INIT; *WAT

Starts the measurement and waits for the end of the 16 sweeps.

FORMat[:DATA] <Format>[, <>]

This command selects the data format that is used for transmission of trace data from
the R&S ZNH to the controlling computer.

Note that the command has no effect for data that you send to the R&S ZNH. The
R&S ZNH automatically recognizes the data it receives, regardless of the format.

MapameTpbl:

<Format> ASCii | REAL
ASCii
Returns the data in ASCII format, separated by commas.
REAL

Returns the data as 32-bit IEEE 754 floating point numbers in
the "definite length block format".
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*RST: ASCii

In REAL, 32 format, a string of return values would look like:
#42424<value 1><value 2>...<value n> with

#4 - representing the number of digits of the following number of
data bytes (= 4 in this example);

2524 - representing the number of following data bytes (2524,
corresponds to the 711 sweep points of the R&S ZNH.

<value> - representing 4-byte floating point value.

Mpumep: FORM ASC
Selects the ASCii data format.

FORMat:BORDer <TransferOrder>
This command selects the format of binary data.

MapameTpbl:
<TransferOrder> NORMal | SWAPped

NORMal
The most significant byte is transferred first big endian).

SWAPped
The least significant byte is transferred first (little endian).

*RST: SWAPped

Mpumep: FORM:BORD NORM
Changes the byte order to normal mode.

MEASurement<1...2>:ISUP <State>
This command turns interference suppression on and off.

The numeric suffix at MEASurement is irrelevant for this command.

Cyddukc:

<1..2> 1.2

MapameTpbl:

<State> ON | OFF
ON
The interference suppression is turned on.
OFF
The interference suppression is turned off.
*RST: OFF

Mpumep: MEAS:ISUP ON

Turns interference suppression on.

MEASurement<1...2>:ISUP:APER <ApertureStep>

This command defines the aperture size for interference suppression.
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The numeric suffix at MEASurement is irrelevant for this command.

Cydbdukc:

<1..2> 1.2

MapameTphl:

<ApertureStep> Numeric value that defines the aperture.
*RST: 1

Mpumep: MEAS:ISUP:APER 0.8

Sets an aperture size of 0.8.

MEASurement<1...2>:ISUP:APER:AUTO <State>
This aperture size is set auto for interference suppression.

The numeric suffix at MEASurement is irrelevant for this command.

Cydbdukce:
<1..2> 1.2
MapameTpobl:
<State> ON
The aperture size is set auto.
OFF
The aperture size is set manual.
Mpumep: MEAS:ISUP:APER:AUTO

The aperture size is set auto.

UNIT<1...2>:LENGth <LengthUnit>
This command selects the length unit.

The numeric suffix at UNIT is irrelevant for this command.

Cydbdukc:

<1..2> 1.2

MapameTphl:

<LengthUnit> METer | FEET
METer
Selects meter as the length unit.
FEET
Selects feet as the length unit.
*RST: METer

Mpumep: UNIT:LENGth FEET

Selects feet as the length unit.

TRACe<1...2>[:DATA]J? [<arg0>]

This command queries the trace data of the current measurement.
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It also transfers data from a file to a particular trace.
With the command FORMat [ : DATA] Ha cTp. 263, you can set the data format.

The numeric suffix at TRACe is irrelevant for this command.

Cydbdukc:
<1..2> 1.2
MapameTpbl:
<arg0> TRACe1 | TRACe2 | LIST | PHOLd | RAW
TRACe1
Queries the data of trace 1.
TRACe2
Queries the data of trace 2.
LIST
Queries the peak list of the measurement.
PHOLd
Queries the scanned peak hold list in the receiver mode
measurement.
RAW

Queries the raw FSK/ASK data in the analog demodulation
mode measurement.

The R&S ZNH returns 711 values. Each value corresponds to
one pixel of a trace.

The unit depends on the measurement and the unit you have
set with UNIT<1...2>:POWer.

Note: If you use the auto peak detector, the command reads out
positive peak values only.

Mpumep: TRAC:DATA? TRACE1
Reads out the data for trace 1.

MpumeHeHue: Tonbko 3anpoc
Using Markers and Deltamarkers

The following commands control the operation of marker, delta markers and marker
functions.

Marker and Deltamarkers

The following commands are for setting and controlling markers and deltamarkers.

List of commands

CALCulate<1...2>:DELTamarker<1...6>[:STATE] . uuueereeieeriiiieeeeeeriiieeeeeeeetieeeeeeeenteaeeeseneans 267
CALCulate<1...2>:DELTamarker<1...6>A0FF........ccocuuuiiiiiieeeice et ee e e e 267
CALCulate<1...2>:DELTamarker<1...6>:MAXIiMUM[:PEAK].........cceeirimmimiiee e e e e eeeannns 267
CALCulate<1...2>:DELTamarker<1...6>:MAXIMUMINEXT.......ccouieeiieieeeeeeeeeeeeeeee e 268
CALCulate<1...2>:DELTamarker<1...6>MINIimMUM[:PEAK]..........ceeeeeeieieiireeeeeeeeeeeeenenees 268
CALCulate<1...2>:DELTamMarker<1...8>:X . ..iciieiiiiiieieeeeeetiieeeeeeeetieeeeeeeaaneeeeeseetaneeeaeeenns 268
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CALCulate<1...2>:DELTamarker<1...6>:X:RELAtIVE...........ceeeeeeieiriieieeiieiiiceeeeeeeeree e eeeeeeaens 269
CALCulate<1...2>:DELTamMarker<t...8>: Y 2. ..ccceuieieeeeeeiiee e e et e e e e e e e e e eeanae e e e e e eeranns 269
CALCulate<1... 2> MARKEIr<1...83 i ST AT €] ittt e e e eas 270
CALCulate<1...2>:MARKEIr<1...8> A0FF ... oot e e eea 270
CALCulate<1...2>:MARKer<1...6>:FUNCtion:STRack[:STATE].......cceererrrrrrrreerrnrnrnnnaaaanns 270
CALCulate<1...2>:MARKer<1...6>:MAXIMUM[PEAK]......ccvvrrrriiriieiiieieieieeeeeeeeeeeeeeeereeeeenns 271
CALCulate<1...2>:MARKer<1...6>:MAXIMUMINEXT.......ccuiiiiiiiiiiiiieeeeeeeerieeeeeeeeerie e e eeeann 271
CALCulate<1...2>:MARKer<1...6>:MINIimUM[:PEAK].....cccciiiiii e 271
CALCulate<1...2>:MARKEIr<1...65:MODE........coiiiiiiieeee e e e e e e eneans 272
CALCUIAtE<T ... 25 MARKEIST .. B> X ittt ettt e e et e e e s e e e s e ensenanenas 272
CALCulate<1...2>:MARKer<1...6>:X:SLIMits<1...2>[:STATE]....ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 273
CALCulate<1...2>:MARKer<1...6>:X:SLIMits<1...2> LEFT....cciiirieeeee e 273
CALCulate<1...2>:MARKer<1...6>:X:SLIMits<1...2>:RIGHTL.........ccccceeriiriiiiiiieeeeeeicee e, 274
CALCUIAte<...2> MARKEIST...8>.Y 2.ttt e i ettt ee ettt e e e et e e e e e e e e s e e e e e e baae e e e e eanbaenns 274

CALCulate<1...2>:DELTamarker<1...6>[:STATe] <State>
This command turns delta markers on and off.

If you set the suffix at DELTamarker to 1, or use no suffix, the R&S ZNH interprets this
as delta marker 2 because the first marker has to be a normal marker. If more than one
normal marker (2 to 6) is already active, the command turns these markers into delta
markers. If no delta marker is active yet, the command activates the delta marker and
positions it on the trace maximum.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.

MapameTpbl:
<State> ON | OFF

*RST: OFF
Mpumep: CALC:DELT3 ON

Turns on delta marker 3 or turn marker 3 into a delta marker.

CALCulate<1...2>:DELTamarker<1...6>:AOFF
This command turns off all active delta markers.
This command is an event and therefore has no query and no *RST value.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.

Mpumep: CALC:DELT:AQFF
Turns off all delta markers.
MpumeHeHue: CobbiTne

CALCulate<1...2>:DELTamarker<1...6>:MAXimum[:PEAK]

This command positions a delta marker on the current trace maximum.
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If necessary, the corresponding delta marker is activated first.
This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.

Mpumep: CALC:DELT3:MAX
Moves delta marker 3 to the maximum peak.

lMpumeHeHue: CobbiTne

CALCulate<1...2>:DELTamarker<1...6>:MAXimum:NEXT

This command positions a delta marker on the next smaller trace maximum.
If necessary, the corresponding delta marker is activated first.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.

Mpumep: CALC:DELT2 :MAX:NEXT
Moves delta marker 2 to the next smaller maximum peak.

lMpumeHeHue: CobGbiTne

CALCulate<1...2>:DELTamarker<1...6>:MINimum[:PEAK]

This command positions a delta marker on the current trace minimum.

If necessary, the corresponding delta marker is activated first.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.

Mpumep: CALC:DELT3:MIN
Moves delta marker 3 to the trace minimum.

MpumeHeHue: CobbiTne

CALCulate<1...2>:DELTamarker<1...6>:X <FrequencyOrTime>

This command positions a delta marker on a particular coordinate on the horizontal
axis.

Note that it is possible to place the marker outside the visible trace. In that case, this
value is invalid.

If necessary, the corresponding delta marker is activated first.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.
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MapameTpbr:

<FrequencyOrTime> Numeric value that indicates the coordinate on the horizontal
axis.
[wnanasoH: Maximum span.
En. namep.: GHz

Mpumep: CALC:DELT:MOD REL

Delta marker positions are relative to marker 1.
CALC:DELT2:X 10.7MHz

Positions delta marker 2 10.7 MHz to the right of marker 1.
CALC:DELT2:X?

CALC:DELT2:X:REL?

Queries the absolute and relative position of delta marker 2.

CALCulate<1...2>:DELTamarker<1...6>:X:RELative <FrequencyOrTime>
This command positions a delta marker on a position relative to the reference marker.
If necessary, the corresponding delta marker is activated first.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.

MapameTpbl:
<FrequencyOrTime> Defines the distance of the marker to the reference marker.

OnanasoH: Depends on the current scaling of the horizontal
axis.
Ea. navep.: GHz

Mpumep: CALC:DELT3:X:REL 5 kHz
Sets the delta marker at a distance of 5 kHz to the reference
position.

CALCulate<1...2>:DELTamarker<1...6>:Y?

This command queries the vertical position of a delta marker. The result is always a
relative value in relation marker 1.

If necessary, the corresponding delta marker is activated first.

To get a valid result, you have to perform a complete sweep with synchronization to
the sweep end between activating the delta marker and reading out the result. This is
only possible in single sweep mode.

In spectrum analyzer mode, the unit depends on the unit you have set and the scaling
of the vertical axis.

Parameter or measuring functions Output unit
DBM | DBPW | DBUV | DBMV | DBUA dB (lin/log)
WATT | VOLT |AMPere dB (lin), % (log)
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The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.

MapameTpbr:
<MarkerPosition>

Mpumep: INIT:CONT OFF
CALC:DELT2 ON
Turns on single sweep mode and delta marker 2.
INIT; *WAT
Starts a sweep and waits for its end.
CALC:DELT2:Y?
Queries the position of delta marker 2.

MpuMeHeHue: Tonbko 3anpoc

CALCulate<1...2>:MARKer<1...6>[:STATe] <State>
This command turns markers on and off.

If you do not use a suffix at MARKer, marker 1 is selected. If one or more delta
markers (2 to 6) are already active, the command turns these delta markers into
normal markers.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

MapameTpbl:
<State> ON | OFF

*RST: OFF
Mpumep: CALC:MARK3 ON

Turns on marker 3.

CALCulate<1...2>:MARKer<1...6>:AOFF

This command turns off all active markers, delta markers and active marker
measurement functions.

This command is an event and therefore has no query and no *RST value.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Mpumep: CALC:MARK:AQOFF
Switches off all markers.

MpumeHeHue: CobGbiTne

CALCulate<1...2>:MARKer<1...6>:FUNCtion:STRack[:STATe] <State>
This command turns marker tracking on and off.

The numeric suffix at CALCulate and MARKer are irrelevant for this command.
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Cyduke:
<1..2> 1.2
<1..6> 1...6
MapameTphl:
<State> ON|OFF|1]0
*RST: OFF
Mpuwmep: CALC:MARK:FUNC:STR ON

Turn on marker tracking.

CALCulate<1...2>:MARKer<1...6>:MAXimum[:PEAK]

This command positions a marker on the current trace maximum.

If necessary, the corresponding marker is activated first.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Mpumep: CALC :MARK2 : MAX
Moves marker 2 to the maximum peak.

MpumeHeHue: CobbiTne

CALCulate<1...2>:MARKer<1...6>:MAXimum:NEXT

This command positions a marker on the next smaller trace maximum.

If necessary, the corresponding marker is activated first.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Mpumep: CALC:MARK2 :MAX : NEXT
Moves marker 2 to the next smaller maximum peak.

lMpumeHeHue: CobbiTne

CALCulate<1...2>:MARKer<1...6>:MINimum[:PEAK]

This command positions a marker on the current trace minimum.

If necessary, the corresponding marker is activated first.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Mpuwmep: CALC:MARK2:MIN
Moves marker 2 to the trace minimum.
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MpumeHeHue: CobGbiTne

CALCulate<1...2>:MARKer<1...6>:MODE <MarkerFormat>
This command selects the type of information a marker shows.

The numeric suffix at CALCulate and MARKer are irrelevant for this command.

Cydbdukc:

<1..2> 1.2
<1..6> 1.6
MapameTpbl:

<MarkerFormat> NORMal | RPDB | RPL | RSCalar | IMPedance | ADMittance |
NIMPedance | NADMittance

See table below for supported parameters.

*RST: NORMal

ADMittance admittance in complex format (real + imaginary)

IMPedance impedance in complex format (real + imaginary)

NADMittance standardized admittance in complex format (real +
imaginary)

NIMPedance standardized impedance in complex format (real +
imaginary)

NORMal normal marker

RPDB reflection coefficient in complex format (magnitude
(dB) + phase)

RPL reflection coefficient in complex format (magnitude
(lin) + phase

RSCalar reflection coefficient in complex format (real +
imaginary)

CALCulate<1...2>:MARKer<1...6>:X <FrequencyOrTime>
This command positions a marker on a particular coordinate on the horizontal axis.

If one or more delta markers (2 to 6) are already active, the command turns these delta
markers into normal markers.

Note that it is possible to place the marker outside the visible trace. In that case, this
value is invalid.

If necessary, the corresponding delta marker is activated first.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.
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MapameTpbr:

<FrequencyOrTime> Indicates the coordinate on the horizontal axis.
The unit in spectrum analyzer mode depends on the
measurement, e.g. Hz for measurements in the frequency
domain and seconds for measurements in the time domain.

[wnanasoH: Maximum span.
Ean. navep.: GHz

Mpuwmep: CALC:MARK2:X 10.7MHz
Positions marker 2 to frequency 10.7 MHz.

CALCulate<1...2>:MARKer<1...6>:X:SLIMits<1...2>[:STATe] <State>
This command turns marker search limits on and off.

The search limit restricts the evaluation range of the trace when "set marker" functions
are performed. For example, marker set to peak with command CALCulate<l...2>:
MARKer<l...6>:MAXimum[:PEAK] Ha cTp. 271 sets the marker only at the peak of
the trace within the search limit.

The numeric suffix at CALCulate is irrelevant for this command.

The numeric suffix at MARKer selects the marker. The numeric suffix at SLIMits
selects the limit line.

MapameTpobl:
<State> ON | OFF
*RST: OFF
Mpumep: See CALCulate<l...2>:MARKer<l...6>:X:

SLIMits<l...2>:RIGHt Ha cTp. 274.

CALCulate<1...2>:MARKer<1...6>:X:SLIMits<1...2>LEFT <SearchLimit>
This command defines the left limit of the marker search range.

To use the command, you first have to turn on search limits with
CALCulate<l...2>:MARKer<l...6>:X:SLIMits<l...2>[:STATe]
Ha cTp. 273.

The numeric suffix at CALCulate is irrelevant for this command.

The numeric suffix at MARKer selects the marker. The numeric suffix at SLIMits
selects the limit line.
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MapameTpbr:

<SearchLimit> Sets the left marker search limit.
The unit in the spectrum analyzer mode depends on the
measurement, e.g. Hz for measurements in the frequency
domain and seconds for measurements in the time domain.
[wnanasoH: Maximum span.
*RST: — (is set to the left diagram border when switching

on search limits)

En. uamep.: GHz

Mpumep: See CALCulate<l...2>:MARKer<l...6>:X:

SLIMits<l...2>:RIGHt Ha cTp. 274.

CALCulate<1...2>:MARKer<1...6>:X:SLIMits<1...2>:RIGHt <SearchLimit>
This command defines the right limit of the marker search range.

To use the command, you first have to turn on search limits with
CALCulate<l...2>:MARKer<l...6>:X:SLIMits<l...2>[:STATe]
Ha cTp. 273.

The numeric suffix at CALCulate is irrelevant for this command.

The numeric suffix at MARKer selects the marker. The numeric suffix at SLIMits
selects the limit line.

MapameTpbl:

<SearchLimit> Sets the right marker search limit.
The unit depends on the measurement, e.g. Hz for
measurements in the frequency domain and seconds for
measurements in the time domain.

OnanasoH: Maximum span.

*RST: — (is set to the right diagram border when switching
on search limits)

En. namep.: GHz

Mpumep: CALC:MARK:X:SLIM ON
CALC:MARK:X:SLIM:LEFT 10MHz
CALC:MARK:X:SLIM:RIGH 100MHz
Turns on search limits and defines a search range from 10 MHz
to 100 MHz.

CALCulate<1...2>:MARKer<1...6>:Y?
This command queries the absolute vertical position of a marker.
If necessary, the corresponding marker is activated first.

To get a valid result, you have to perform a complete sweep with synchronization to
the sweep end between activating the delta marker and reading out the result. This is
only possible in single sweep mode.

The unit of the return value depends on UNIT<1...2>:POWer.
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The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

MapameTpbr:
<MarkerPosition> Numeric value of the marker position.

Mpumep: INIT:CONF OFF
CALC:MARK2 ON
Turns on single sweep mode and marker 2.
INIT; *WAT
Starts a sweep and waits for the end.
CALC:MARK2:Y?
Queries the position of marker 2.

MpuMeHeHue: Tonbko 3anpoc

Marker Functions

The following commands perform various kinds of analysis at the marker position.

List of commands

DISPlay<1...2>:IMPedance:REFerence:POSItiON........c.ceeeeuruiieiiieiiiiiee et eeeeeie e e 275
DISPlay<1...2>:ZO0M:AREALSTATE . .eeeeeeeeeeeeeseseseeeeeeseseseeeeeseseseseseseseesereseseeeneeeeeens 275
DISPIAY<1...25:ZO0M:FACT O . ccceeeeeeeeeeeeeee ettt ee e s e s e s eeeeaaaaeaeseeeeeeeeesessssssananas 276
DISPIaY<1...23:Z00M:X. .ttt ettt ettt e et e e e et et e e e e e aeaa e eaas 276
DISPIay<1...23:Z0O0ME:Y ...ttt ettt ettt et e et et e a e e e e e ea e enan 276

DISPlay<1...2>:IMPedance:REFerence:POSition <RefPosition>

This command sets the reference impedance for the smith chart measurement format.
The impedance can be between 1mQ and 10 kQ.

The numeric suffix at DISPlay selects the measurement screen in dual trace mode and
is in the range <1...2>.

Cydbdukc:

<1..2> 1.2

MapameTpbl:

<RefPosition> Numeric value in the rnage from 1 mQ to 10 kQ.
*RST: 50
Ean. navep.: OHM

Mpumep: DISP:IMP:REF:POS 75 OHM

Sets the reference impedance to 75 Ohm.

DISPlay<1...2>:Z0O0M:AREA[:STATe] <State>
This command turns the marker zoom function in a Smith chart on and off.

The numeric suffix at DISPlay selects the measurement screen in dual trace mode and
is in the range <1...2>.
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Cyddukce:
<1..2> 1.2
MapameTpbr:
<State> ON | OFF
*RST: OFF
Mpumep: DISP:ZOOM:AREA ON

Activates the marker zoom function.

DISPlay<1...2>:ZO0OM:FACTor <ZoomFactor>
This command sets the zoom factor of the marker zoom function in a Smith chart.

The numeric suffix at DISPlay selects the measurement screen in dual trace mode and
is in the range <1...2>.

Cydbdukc:

<1..2> 1.2

MapameTpbl:

<ZoomFactor> 21418

Mpumep: DISP:ZOOM:FACT 4

Sets the zoom factor to 4

DISPlay<1...2>:ZO0M:X <XShiftFactor>
This command shifts the zoom window horizontally in the Smith chart.
'0%"' marks the center on the horizontal axis.

The numeric suffix at DISPlay selects the measurement screen in dual trace mode and
is in the range <1...2>.

Cydbdukc:

<1..2> 1.2

MapameTpbl:

<XShiftFactor> Numeric value in the range from -50 % to 50 %.
*RST: 0

Mpumep: DISP:ZOOM:X 10

Shift the zoom window 10% to the right.

DISPlay<1...2>:ZO0M:Y <YShiftFactor>
This command shifts the zoom window vertically in the Smith chart.
0%' marks the center on the vertical axis.

The numeric suffix at DISPlay selects the measurement screen in dual trace mode and
is in the range <1...2>.
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Cyddukce:

<1.2> 1.2

MapameTpbr:

<YShiftFactor> Numeric value in the range from -50 % to 50 %.
*RST: 0

Mpumep: DISP:ZOOM:Y -25

Shifts the zoom window 25% down.

Configuring and Using Measurement Functions

This chapter provides information on how to configure two-port measurements with the
tracking generator. The structure follows the order of the actual operation sequence
used when performing a measurement:

To perform the actual measurement, use the commands described in rn. 12.6.3.4,
"Performing Measurements", Ha cTp. 261.

e Selecting the Measurement Port...........oocuiiiiiiiiiei e 277
e Selecting the Cable CharacteristiCs..........cuuuiiiiiiiiiiiiie e 277
o Selecting the Measurement MOdE.........ccoieiiiiiiiiiciiiiiiiieeec e 278
e Selecting and Reading the Measurement..............uuvieiiicciiiieieie e, 279
e Calibrating the Measurement............ooooiiiiiiiiiiiieee e e e eeeeeens 283
o  Working With @ DTF LiSt....cociiiiiiieie e 286

Selecting the Measurement Port

The following commands select the measurement port.

List of commands

[ NN =Y g 1= 0 O Bt =L © ] = T 277

MEASurement<1...2>:PORT <PortNumber>
This command selects the measurement port.

The numeric suffix at MEASurement is irrelevant for this command.

Cyddukc:

<1..2> 1.2

MapameTpbl:

<PortNumber> Numeric value in the range from 1 to 2.
*RST: 1

Mpumep: MEAS : PORT 1

Selects port 1.

Selecting the Cable Characteristics

The following commands define the cable characteristics for the cable you are testing.
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List of commands

CALCulate<1...2> DTF:CABLEILENGN. ... e e e eeas 278
CALCuUlate<...2> DT TF:CABLE:IPRESE.....ccuiii ettt e et e et e s e s e eanas 278

CALCulate<1...2>:DTF:CABLe:LENGth <CableLength>

This command sets the cable length.

Cydbdukc:

<1..2> 1.2

MapameTphbl Ans HacTpoeK 1 3anpoca:

<CableLength> Numeric value in the range from 3 m to 1500 m.
*RST: 20m
En. namep.: M

Mpumep: CALCulate:DTF:CAB:LENG 2 M

Sets the cable length to 2 meter.

CALCulate<1...2>:DTF:CABLe:PRESet <CableModel>
This command selects the cable model.

The numeric suffix at CALCulate is irrelevant for this command.

Cyddukce:

<1.2> 1.2

MapameTpbl:

<CableModel> String containing the filename of the cable model.
Mpumep: CALC:DTF:CAB:PRES '5088-HLFR.CBLMOD'

Selects the cable model from the file 5088-HLFR.CBLMOD

Selecting the Measurement Mode

The following commands select the measurement mode.

List of commands

MEASUrement<1...2>:MODE. ... oottt e e e et e e e e e e e e s e st e s raa e s eransssannsesenns 278

MEASurement<1...2>:MODE <MeasMode>
This command selects the measurement mode.

The numeric suffix at MEASurement is irrelevant for this command.

Cyddukce:

<1.2> 1.2

MapameTpbl:

<MeasMode> VECTor | VVMeter | DTFault | REFLection | SPECtrum |

TRANsmission | LOSS
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VECTor
Selects the vector network analyzer measurement.

VVMeter
Selects the vector voltmeter measurement.

DTFault
Selects the distance-to-fault measurement.

REFLection
Selects the reflection measurement (S11, S22) depending on
MEASurement<l...2>:PORT Ha cTp. 238.

SPECtrum
Selects the spectrum measurement.

TRANSsmission
Selects the transmission measurement (S21, S12) depending on
MEASurement<l...2>:PORT Ha CcTp. 238.

LOSS
Selects the cable loss measurement.

*RST: REFLection

Mpumep: MEAS:MODE LOSS
Activates cable loss measurement.

Selecting and Reading the Measurement

The following commands select the measurement format and query various
measurement results in CAT mode.

List of commands

CALCulate<1...2> TRACE:VSWRIMAX[:STATE] ceeereuuruuuunuaaaaaaaaeeeeeeaaaaeeeeeeeeeeeeeeeeenennnnnnnnns 279
MEASUrement<1... 2> FORMEL.....cccccceeiiieieeeieieieeeeeeereret i eeeeeseseseeeeeaeaesesereeeeeeessssararanes 280
CALCulate<1...2>:TRACe:CABLE:LENGtN:RESUI?......ccceevirieieeieiiiiee et 281
CALCulate<1...2>:TRACe:CABLE:LENGHh:STATE]. ..ttt 281
CALCulate<1...2>:TRACe:CABLE:LOSS:RESUI?.....ceiiieieeee et as 281
CALCulate<1...2>:TRACE:LIMit:VSWRIFAIL?....cne ettt ee e 282
CALCulate<1...2>:TRACE:VSWR:AVG:RESUI?......ceeeeeeeeeeeeee et 282
CALCulate<1...2>:TRACE:VSWR:MAX:RESUI?......uoeeeeeieieeeeeeee e 283

CALCulate<1...2>:TRACe:VSWR:MAX[:STATe] <State>
This command turns the display of the maximum and average VSWR on and off.

Use CALCulate<l...2>:TRACe:VSWR:AVG:RESult? Ha cTp. 282 and
CALCulate<l...2>:TRACe:VSWR:MAX:RESult? Ha cTp. 283 to query the
corresponding results.

The numeric suffix at CALCulate is irrelevant for this command.
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Cyduke:

<1..2> 1.2

MapameTpbr:

<State> ON | OFF
ON
Turns on the display of the maximum and average VSWR.
OFF
Turns off the display of the maximum and average VSWR.
*RST: OFF

Mpuwep: CALC:TRAC:VSWR:MAX:STAT ON

Displays the VSWR results.

MEASurement<1...2>:FORMat <MeasFormat>
This command selects the measurement format.

The numeric suffix at MEASurement is irrelevant for this command.

Cyddukc:
<1..2> 1..2
MapameTpbl:
<MeasFormat> MAGNitude | PHASe | MPHase | VSWR | REFLection | SMITh |
LOSS | GDELay | VVMeter | MLINear | REAL | IMAGinary |
POLar
MAGNitude
Selects the magnitude measurement format.
PHASe
Selects the phase measurement format.
PHASe
Selects the magnitude and phase measurement format.
VSWR
Selects the VSWR measurement format.
REFLection
Selects the reflection coefficient measurement format.
SMITh
Selects the smith chart measurement format.
LOSS
Selects the cable loss measurement format.
GDELay
Selects the group delay loss measurement format.
VVMeter
Selects the voltmeter measurement format.
MLINear

Selects the linear magnitude measurement format.
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REAL
Selects the real part of complex measurement format.

IMAGinary
Selects the imaginary part of complex measurement format.

POLar
Selects the polar measurement format.

*RST: MAGN:itdue

Mpumep: MEAS:FORM SMIT
Displays the reflection in a Smith Chart.

CALCulate<1...2>:TRACe:CABLe:LENGth:RESult?
This command queries the results of the electrical cable length.
The numeric suffix at CALCulate is irrelevant for this command.

This command is a query and therefore has no *RST value.

Cydbdukc:
<1..2> 1.2
MapameTpbl:
<Return values> ElLength
Numerical value in mm
Mpuwmep: CALC:TRAC:CABL:LENG:RES?
Queries the measurement result of the electrical cable length.
MpumeHeHue: Tonbko 3anpoc

CALCulate<1...2>:TRACe:CABLe:LENGth[:STATe] <State>
This command turns the electrical length format on and off.

The numeric suffix at CALCulate is irrelevant for this command.

Cyddukc:
<1..2> 1.2
MapameTpbl:
<State> ON | OFF
*RST: OFF
Mpuwmep: CALC:TRAC:CABL:LENG ON

Activates the electrical cable length.

CALCulate<1...2>.TRACe:CABLe:LOSS:RESuIt?
This command queries the cable loss measurement result.

The numeric suffix at CALCulate is irrelevant for this command.
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Cyduke:

<1..2> 1..2

MapameTpbr:

<Return values> Cable loss in dB.

Mpumep: CALC:TRAC:CABL:LOSS:RES?
Returns the cable loss in dB.

MpumeHeHue: Tonbko 3anpoc

CALCulate<1...2>:TRACe:LIMit:VSWR:FAIL?

This command queries the results of the limit check for the VSWR measurement
format.

The numeric suffix at CALCulate is irrelevant for this command.

This command is a query and therefore has no *RST value.

Cyddukc:
<1..2> 1.2
MapameTpbl:
<Return values> 01
0
Limit check fail.
1
Limit check pass.
Mpumep: CALC:TRAC:LIM:VSWR:FAIL?
Queries the results of the limit check.
MpumeHeHue: Tonbko 3anpoc

CALCulate<1...2>:TRACe:VSWR:AVG:RESult?
This command queries the average VSWR measurement result.

The command is available when the calculation of the VSWR has been turned on with
CALCulate<l...2>:TRACe:VSWR:MAX[:STATe] Ha CTp. 243.

The numeric suffix at CALCulate is irrelevant for this command.

Cydduikc:

<1..2> 1.2

MapameTpbl:

<Return values> Average VSWR (no unit)

Mpuwmep: CALC:TRAC:VSWR:MAX:STAT ON
CALC:TRAC:VSWR:AVG:RES?
Queries the average VSWR.

MpumeHeHue: Tonbko 3anpoc
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CALCulate<1...2>:.TRACe:VSWR:MAX:RESuIt?
This command queries the maximum VSWR measurement result.

The command is available when the calculation of the VSWR has been turned on with
CALCulate<l...2>:TRACe:VSWR:MAX[:STATe] Ha CTp. 243.

The numeric suffix at CALCulate is irrelevant for this command.

Cyddukc:

<1..2> 1.2

MapameTpbl:

<Return values> Maximum VSWR (no unit)

Mpuwmep: CALC:TRAC:VSWR:MAX:STAT ON
CALC:TRAC:VSWR:MAX:RES?
Queries the maximum VSWR.

MpumeHeHue: Tonbko 3anpoc

Calibrating the Measurement

The following commands control calibration of cable measurements.

List of commands

(OF A I oY= (o) o Rt B 2N = 1 L 283
CALibration<1...2>: AT TenUAtiON:STATUSZ. .. cceee e e eeeeeeeee e et e e e e e e e e e e e e e e eeeanaeees 283
CALIbration<1...2>:CONTINUE?.......eeeeereererrrreriteriiaaaaeieeeseeeesaeaaesererereeeerrsrsrrararananaannnns 284
CALIbration<1...2>:MODE?.....c.uuieiieiietiieeee e eeeee e e e ettt re e e e e e e et e e e e s eeate s eeeeeeraneeaeesestannnns 284
(07 I oT =Y (o] o Rt B I A e 285
(07 I o =1 (o] o RSt B I AN VT P 286

CALibration<1...2>:ABORt
This command aborts calibration.
The numeric suffix at CALibration is irrelevant for this command.

This command is an event and therefore has no query and no *RST value.

Cyduke:

<1..2> 1.2

Mpuwmep: CAL:ABOR
Aborts calibration.

MpumeHeHue: CobGbiTne

CALibration<1...2>:ATTenuation:STATus?
This command queries the current calibration state.

The numeric suffix at CALibration is irrelevant for this command.
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This command is a query and therefore has no *RST value.

Cydbdukc:
<1..2> 1.2
MapameTphl:
<Return values> <NORMalized>
Full calibration.
<APPRoximate>
Approximate calibration (caused by a change of attenuation, for
example): measurement uncertainty must be anticipated
Mpuwep: CAL:ATT:STAT?
Queries the calibration status of the R&S ZNH.
MpumeHeHue: Tonbko 3anpoc

CALibration<1...2>:CONTinue?
This command resumes calibration after a calibration standard has been connected.

After the command has been sent, it returns instructions on what to do to continue the
calibration process and finish it successfully.

The numeric suffix at CALibration is irrelevant for this command.

This command is a query and therefore has no *RST value.

Cydbdukce:
<1..2> 1.2
Mpumep: CAL:CONT?
Resumes calibration and would return, e.g.:
'Connect Load to Port 1'
Connect the load before resuming calibration.
MpumeHeHue: Tonbko 3anpoc

CALibration<1...2>:MODE?
This command queries the general current calibration state.
The numeric suffix at CALibration is irrelevant for this command.

This command is a query and therefore has no *RST value.

Cyduke:

<1...2> 1..2

MapameTpbl:

<Return values> <0>
Not calibrated
<1>
Calibrated
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Mpuwmep: CAL:MODE?
If current calibration state is not calibrated, a '0' is returned.

MpumeHeHue: Tonbko 3anpoc

CALibration<1...2>:STARt? <CalibrationType>
This command selects a calibration method and initiates calibration.

After the command has been sent, it returns instructions on what to do to continue the
calibration process and finish it successfully.

The numeric suffix at CALibration is irrelevant for this command.

This command is a query and therefore has no *RST value.

Cyddukc:
<1..2> 1.2

MapameTpbl:

<CalibrationType>  S11Cal | S22Cal | S12Norm | S21Norm | F2PCal | T2PNorm |
S11easy | S110pennorm | S220pennorm | F2POpennorm |
S11Shortnorm | S22Shortnorm | F2PShortnorm | TOSMcal |

UOSMcal

S11Cal

Refl OSM calibration type on port 1.

S22Cal

Refl OSM calibration type on port 2.

S12Norm

Trans Norm calibration type from port 2 to port 1.
S21Norm

Trans Norm calibration type from port 1 to port 2.
F2PCal

Refl OSM calibration type on port 1 and port 2.
T2PNorm

Trans Norm calibration type from port 1 to port 2 and vice versa.
S11easy

Easy 1-Port calibration (Port 1) (For R&S ZPH)
S110pennorm

Refl Norm Open calibration type on port 1.
S220pennorm

Refl Norm Open calibration type on port 2.
F2POpennorm

Refl Norm Open calibration type on port 1 and port 2.
S11Shortnorm

Refl Norm Short calibration type on port 1.
S22Shortnorm

Refl Norm Short calibration type on port 2.
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F2PShortnorm
Refl Norm Short calibration routine on port 1 and port 2.

TOSMcal
A full two port calibration routine performs on both test ports.

UOSMcal
Same calibration routine as "TOSMcal" but with unknown
Through standard.

Mpumep: CAL:STAR? S220pennorm
Selects and initiates an S220pennorm calibration and would
return e.g.:
Calibration done
Calibration has been finished. No further actions required.

MpumeHeHue: Tonbko 3anpoc

CALibration<1...2>:STATus?
This command queries if the R&S ZNH is fully calibrated for the current measurement.
The numeric suffix at CALibration is irrelevant for this command.

This command is a query and therefore has no *RST value.

Cydbdukc:
<1..2> 1.2
MapameTpbl:
<Return values> NORMalized | APPRoximate
NORMalized
Full factory or user calibration
APPRoximate
Approximate calibration: measurement uncertainty must be
anticipated
Mpumep: CAL:STAT?
Queries the calibration status of the R&S ZNH.
MpumeHeHue: Tonbko 3anpoc

Working with a DTF List

The following commands configure the DTF peak list. The peak list is available for DTF
measurements only.

List of commands

CALCulate<1...2>:MARKer<1...6>:FUNCtion:DTF:PEAK:RESUIR?........ccevveeiereeeeeeeeeeee, 287
CALCulate<1...2>:TRANsform:DTFault:PEAK:COUNL?........coivuriiieeeeieeeeeee e 287
CALCulate<1...2>:TRANsform:DTFault:PEAK:DATAS<T...10>7..ccvuueeeeeeeeeiiee et eeeanen 287
CALCulate<1...2>:TRANsform:DTFault:PEAK[:STATE] ittt 288
CALCulate<1...2>:TRANsform:DTFault:PEAK: THRESNOId.........ccueiiiieiiieiieiee e 288
CALCulate<1...2>:MARKer<1...6>:FUNCtion:DTF:PEAK:THReshold...........cccoeerieirrenrnnn.n. 288
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CALCulate<1...2>:MARKer<1...6>:FUNCtion:DTF:PEAK:RESult?
This command queries the DTF peak result on the marker position.
The numeric suffix at CALCulate is irrelevant for this command.

The numeric suffix at MARKer define the marker position.

Cydbdukc:
<1..2> 1.2
<1..6> 1..6
Mpumep: CALC:MARK1:FUNC:DTF:PEAK:RES?
Return the DTF peak value at marker 1 postion.
lMpumeHeHue: Tonbko 3anpoc

CALCulate<1...2>:TRANsform:DTFault:PEAK:COUNt?

The following commands configure the DTF peak list. The peak list is available for DTF
measurements only.

The numeric suffix at CALibration is irrelevant for this command.

This command is a query and therefore has no *RST value.

Cydbdukc:
<1..2> 1..2
MapameTpbl:
<Return values> <DTFListEntries>
Mpumep: CALC:TRAN:DTF:PEAK:COUN?Z
Queries the number of values in the DTF list.
MpumeHeHue: Tonbko 3anpoc

CALCulate<1...2>:TRANsform:DTFault:PEAK:DATA<1...10>7?
This command queries the DTF list.

The numeric suffix at CALibration is irrelevant for this command and the number suffix
at DATA selects an entry in the DTF list.

This command is a query and therefore has no *RST value.

Cyddukc:

<1...2> 1..2

<1...10> 1...10

MapameTpbl:

<Retrun values> <distance>,<return loss>

The number of values depends on the number of peaks that
exceed the threshold you can set with CALCulate<l...2>:
TRANsform:DTFault:PEAK: THReshold Ha CTp. 288.
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Mpumep: CALC:TRAN:DTF:PEAK:RES2?
Reads out the second result in the DTF peak list.

MpumeHeHue: Tonbko 3anpoc

CALCulate<1...2>:TRANsform:DTFault:PEAK[:STATe] <State>
This command turns the display of the DTF list on and off.

The numeric suffix at CALibration is irrelevant for this command.

Cydbdukc:
<1..2> 1..2
MapameTpbl:
<State> ON | OFF
ON
DTF list turns on.
OFF
DTF list turns off.
Mpumep: CALC:TRAN:DTF:PEAK ON

Turns on the DTF peak list.

CALCulate<1...2>:TRANsform:DTFault:PEAK: THReshold <Threshold>
This command defines the threshold for the DTF list.

All values that exceed the threshold are in the DTF list. You can query the list with
CALCulate<l...2>:TRANsform:DTFault:PEAK:DATA<I...10>? Ha cTp. 287.

The numeric suffix at CALibration is irrelevant for this command.

Cydbdukc:

<1..2> 1.2

MapameTphl:

<Threshold> The unit depends on the measurement format.
Mpumep: CALC:TRAN:DTF:PEAK: THR -20

Sets the threshold to -20 dB.

CALCulate<1...2>:MARKer<1...6>:FUNCtion:DTF:PEAK:THReshold <ThresholdLevel>
This command queries the DTF list.

All values that exceed the threshold are in the DTF list. You can query the list with
CALCulate<l...2>:TRANsform:DTFault:PEAK:DATA<I...10>? Ha cTp. 287.

The numeric suffix at CALCulate and MARKer are irrelevant for this command.

Cyddumkc:
<1..2> 1.2
<1...6> 1.6
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12.6.4

12.6.4.1

12.6.4.2

Remote Control - Commands

MapameTpbr:
<ThresholdLevel> Numeric value that sets the threshold level.
The unit depends on the measurement format.

Mpumep: CALC:TRAN:DTF:PEAK:THR -20
Sets the threshold to -20 dB.

Remote Commands of the Power Meter
The chapter provides information on remote commands that configure and perform

power measurements with the power sensor. These commands are available in power
meter mode only.

Availability of remote commands for Power Sensor measurements
Note that the listed remote commands take effect only if a power sensor is connected.

o  Setting the FreqQUENCY.....uuue i e e e e e e e e e e e e e e eeeaeens 289
e Setting the Wavelength....... ... 289
e Configuring Power Level Readout.........ocoiiii i 290
e Defining the Measurement TimMe........c..uiiiiiiiiiii e 291
e Zeroing Of the POWET SENSOT.....cccci ittt seeee e 292
o Forward POWET DiSPlay.......uucceiieieie ittt s e e e e e e e e e e e e e e eeeeeeeneees 292
e Defining the Video Bandwidth..............ooooriir e, 293
e Reading Out Measurement RESUILS..........oooiiiiiiiiiiiiiccccccre e, 293
e Selecting a Telecommunication Standard.............ooooiiiiiiii e 294

Setting the Frequency
The following chapter describes commands necessary to define frequency settings.
List of commands

[SENSE:IPMETErFREQUENCY.........ceeeieeeeeeeeerererittitasaaaaeieseseeeaeasaasassesereeeresersrssrarssnnnnns 289

[SENSe:]PMETer:FREQuency <Frequency>

This command sets the frequency of the power sensor.

MapameTpbr:
<Frequency> Specified in the data sheet.
En. namep.: GHz
Mpumep: PMET:FREQ 500 MHZ
Sets the power sensor's frequency to 500 MHz.
Setting the Wavelength

The following chapter describes commands necessary to define the wavelength
settings for the operation of optic power sensor.
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12.6.4.3

Remote Control - Commands

List of commands

[SENSE:IPMETERWAVEIENGIN...cvveieeeeeieiee ettt e e e e e e e e e e e e e e e e e e e e enenans 290

[SENSe:]PMETer:WAVelength <Wavelength>
This command sets the wavelength when the optical power sensor is connected.

See the respective optic power sensor specification for the supported wavelength.

MapameTpbl:
<Wavelength> En. namep.: NM
Mpumep: PMET:WAV 1550 NM

Set wavelength as 1550 nm.

Configuring Power Level Readout
The following chapter describes commands that configure the power level readout.

List of commands

CALCulate<1...2>:PMETer:RELative[:MAGNItUAE]......cuiiuiieiiiiiiiieie e 290
CALCulate<1...2>:PMETer:RELative[:MAGNItude]:AUTO.....cceiiiiiei e 290
CALCulate<1...2>:PMETer:RELative[:MAGNitude]:OF FSet.....cccceueriiiiiiiiiei e 291
UNIT<T.. .25 PMETEIPOWET.....cceeeeeeeeeeee ettt e et e e e e ee e e e e e e e e e e enaneeees 291

CALCulate<1...2>:PMETer:RELative[:MAGNitude] <RefLevel>
This command sets the reference value for relative measurements.

The numeric suffix at CALCulate is irrelevant for this command.

MapameTpbl:
<ReflLevel> En. uamep.: dBm
Mpumep: CALC:PMET:REL 30

The reference value to 30 dBm.

CALCulate<1...2>:PMETer:RELative[:MAGNitude]:AUTO <ONCE>

This command sets the current measurement result as the reference level for relative
measurements.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command.

MapameTpbl:
<ONCE> ONCE
Mpumep: CALC:PMET:REL ONCE
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CALCulate<1...2>:PMETer:RELative[:MAGNitude]:OF FSet <RefLvIOffset>
This command sets an offset for the reference value.

The numeric suffix at CALCulate is irrelevant for this command.

MapameTpbl:
<RefLvIOffset> En. namep.: dB
Mpumep: CALC:PMET:REL -10

UNIT<1...2>:PMETer:POWer <Unit>
This command selects the unit of the power sensor.

The numeric suffix at UNIT has the following effects:
Tabn. 12-4: Power measurement with R&S FSH-Z1, R&S FSH-Z18 and USB power sensors:

Unit 1 Power unit.

Unit 2 Not available.

Tabn. 12-5: Power measurement with R&S FSH-Z14 and R&S FSH-Z44:

Unit 1 Forward power.
Unit 2 Reflected power.
Cyddukc:
<1..2> 1.2
MapameTpbi:
<Unit> DBM | DB | WATT | VSWR | W | DUVM | DBUV | DBMV | DUVE

| DMVE | W_M2 | V_M

Note on the parameter DB: when applied to UNIT1, the power is
relative to the reference level, when applied to UNIT2, the return
loss is displayed.

Note on the parameter VSWR: the parameter is only available if
applied to UNIT2.

Mpuwmep: UNIT1:PMET:POW DBM
When measuring with the R&S FSH-Z1, R&S FSH-Z18 or USB
power sensors: sets unit to dBm.
When measuring with the R&S FSH-Z14 or R&S FSH-Z44: sets
unit of forward power to dBm.

12.6.4.4 Defining the Measurement Time

The following chapter describes commands to define the measurement time of the
power sensor.

List of commands

[SENSEIPMETENMTIME.....cciiiiiiiiiiiiiii e 292
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[SENSe:]PMETer:MTIMe <MeasTime>
This command sets the duration of measurements.

Available for measurements with a power sensor.

MapameTpbl:
<MeasTime> SHORt | NORMal | LONG
Mpuwmep: PMET:MTIMe SHOR

Sets a short measurement time for power measurements.

12.6.4.5 Zeroing of the Power Sensor
The following chapter describes commands to perform zeroing of the power sensor.

List of commands

CALibration<1...2>:PMETer:ZERO:AUTO.......cciiiiiiiiiiiiiii s 292

CALibration<1...2>:PMETer:ZERO:AUTO <ONCE>
This command starts to zero the power sensor.
This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALibration is irrelevant for this command.

MapameTpbl:
<ONCE> ONCE
Mpuwmep: CAL:PMET:ZERO:AUTO ONCE

Starts to zero the power meter.

12.6.4.6 Forward Power Display

Note that the forward power is only available in conjunction with the R&S FSH-Z14 or
R&S FSH-z44.

List of commands

[SENSe:]PMETer:DETeCtOr[:FUNCHON].....ccuueiieeiietieeeeeeeeeteeeeeeeeetee e e e e eeet e e e e e e eenneeeaeeens 292

[SENSe:]PMETer:DETector[:FUNCtion] <Detector>

This command selects the forward power display of the power sensor.

MapameTphbl:

<Detector> AVERage | PENVelope
AVERage
Displays the average power.
PENVelope

Displays the peak envelope power.
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*RST: -

Mpuwmep: PMET:DET AVER
Selects the Average weighting mode.

Defining the Video Bandwidth

Selecting a video bandwidth is only possible when you are measuring the peak
envelope power with the R&S FSH-Z44 power sensor based on a customized (= user)
standard.

See the following commands for more information about these conditions:

® [SENSe:]PMETer:DETector[:FUNCtion] Ha cTp. 292
® (CALCulate<l...2>:PMETer:PRESet[:STATe] Ha CTp. 294
® CALCulate<l...2>:PMETer:PRESet:SELect Ha cTp. 294

List of commands

CALCulate<1...2>:PMETer:PRESet:BANDwWidth:VIDeO..........coooviimiiiiiiiiiiiin e 293

CALCulate<1...2>:PMETer:PRESet:BANDwidth:VIDeo <VideoBW>
This command defines the video bandwidth of the R&S FSH-Z44 power sensor.

The numeric suffix at CALCulate is irrelevant for this command.

MapameTpbl:
<VideoBW> En. uamep.: GHz
Mpumep: CALC:PMET:PRES:BAND:VID 10MHZ

Defines a video bandwidth of 10 MHz.

Reading Out Measurement Results

The following chapter describes commands to read measurement result from the
power sensor.
List of commands

FETCR<T... 25 PMETEr ituuiiiiiiiii e 293

FETCh<1...2>:PMETer
This command queries the results of measurements with the power sensor.
The numeric suffix at FETCh is irrelevant for this command.

MapameTpbl:

<Return values> The return values depend on the power sensor in use and the
selected suffix at FETCh.
Measurements with R&S FSH-Z1 or R&S FSH-Z18:
FETC1:PMET? power in dBm.
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FETC2:PMET? n/a

Measurements with R&S FSH-Z14 or R&S FSH-Z44:
FETC1:PMET? forward power in dBm.
FETC2:PMET? reflected power in dBm.

Mpumep: FETC2:PMET?
Returns nothing for R&S FSH-Z1 / R&S FSH-Z18 and the
reflected power for R&S FSH-Z14 / R&S FSH-Z44.

Selecting a Telecommunication Standard

These commands apply radio communication standards to measurements with the
power Sensor.

Note that the selection of a standard is available only for the power sensors R&S FSH-
Z1,-Z14, -Z18 and Z-44.

List of commands

CALCulate<1...2>:PMETer:PRESet[:STATE]......ccceiiiiiiiiiiiiiiii e, 294
CALCulate<1...2>:PMETer:PRESet:SELeCt.........cccuceiiiiiiiii e 294

CALCulate<1...2>:PMETer:PRESet[:STATe] <State>
This command turns on or off the use of a standard.

The numeric suffix at CALCulate is irrelevant for this command.

MapameTpbl:
<State> ON | OFF
Mpumep: CALC:PMET:PRES ON

Activates usage of a standard.

CALCulate<1...2>:PMETer:PRESet:SELect <Standard>
This command selects the standard for power sensor measurements.

The numeric suffix at CALCulate is irrelevant for this command.

MapameTphbl:

<Standard> E.g. GSM | EDGE | WCDMA | CDMAOne | CDMA2000 | DVBT |
DAB | TETRA | USER

Mpumep: CALC:PMET:PRES:SEL GSM

Selects the GSM standard for power sensor measurements.

File Management

The following commands perform various tasks in the context of file management.

These commands are independent from the operating mode.
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List of commands

Y Y o A @ N 1= oo PSSR 295
MMEMOry:CATalog:DIRECIOMES 2. ... . eeeeieie e e e e e e e e e e e e ee ettt aeae e e e e e e e e aeaaaaeeeeeeeeenes 295
Y Y T T A @ I =Y o) U 295
MMEMOTY:COPY ...ttt et e e e e e ettt ee e e e e ettt e s eeeeas b e eeeesaataneeesretanneeaeernranns 296
MIMEMOTY:DATA . .. cettee ettt et ettt ee e e e ettt e e e e e e eeat s eaeeeetaa e eeeesastannaaeeesastanaeaessnsannaaaanes 296
Y Y o Y ] Y - 297
LAY =Y o Y | PP 297
MMEMOTY:FILEIDATE. ..ttt ettt e e et e et e e e e e e e e e e e e enaeeeaeen 297
MMEMOTY:FILETIME......ci i i ittt e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeen e sn s a e e e e e e e eeeeeens 298
YY1 T 1 298
MIMEMOTY: L O AD S T AT €.ttt ieeeieeteeeee ettt ee e e e et eet e e eeeeeata e saeseastaseeeseetanasaeseestaneeeeeesnnanns 298
MMEMOTY:MDIRECIOINY...cetuueeeeeiieteeeeetettiee e e e ettt aeeee s ettt seeeeeessasaeserstanaeessessnaaeeesesranns 299
MMEMOTY:IMOVE..... . ettt et et e et e e e et e et e et e ea e e e eenaeaneeeas 299
MMEMOTY:RDIRECIOIY ...ttt et et e e e e e ettt ettt s e e e e e e e e e e aaaaaaaeeeeeeeeaeeeennsnsnnnnnnnnnn 299
MMEMOTY:STORE: S T AT €. eeie et ettt e e e e e e e e e e e e e e e e e e e e eeee et eanenenennennnnaaa e ens 299
o S =T 11 1] = 11X 11 1S 300
SY STEMISETIUNLOCK. ¢1ttiutttetaeittiteeesatteteessaatbeeeessaseteeessansteeasssnbeeeessannbeeeesesnsseeeesennsens 300
MMEMory:CATalog?

This command queries the files of the current directory.
You can select directories with MMEMory : CDIRectory Ha cTp. 295.
This command is a query and therefore has no *RST value.

Mpumep: MMEM:CDIR '\Public\Limit Lines'
Opens directory 'Limit Lines'.
MMEM: CAT?
Returns all files in \Public\Limit Lines.

MpumeHeHue: Tonbko 3anpoc

MMEMory:CATalog:DIRectories?
This command queries the directories of the current directory.
This command is a query and therefore has no *RST value.

Mpumep: MMEM:CDIR '\Public'
Opens directory \Public.
MMEM: CAT : DIR?

Returns all directories in the \Public directory.

MpumeHeHue: Tonbko 3anpoc

MMEMory:CDIRectory <PathName>

This command changes the current directory.
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MapameTpbr:
<PathName> String containing the path to another directory.
Mpumep: MMEM:CDIR '\Public'

Opens directory \Public.

MMEMory:COPY <SourceFile>, <Destination>
This command copies one or more files to another directory.

This command is an event and therefore has no *RST value and no query.

MapameTpbl:
<SourceFile> String containing the path and filename of the source file.
<Destination> String containing the path and name of the destination file.
Mpuwep: MMEM:COPY '\Public\Standards\cdmaOne.obwstd',
'\USB\cdmaOne.std"'
Copies the cdmaOne standard file to a memory stick.
MpumeHeHue: Tonbko HacTpoika

MMEMory:DATA <TargetFile>[, <Block>]

This command writes block data into a file. The delimiter must be set to EOI to obtain
error-free data transfer.

When you query the contents of a file, you can save them in a file on the remote
control computer.

The command is useful for reading stored settings files or trace data from the
instrument or for transferring them to the instrument.

MapameTpbl:
<TargetFile> String containing the path and filename.
<Block> <block_data>

Data block with the structure:

# represents hash sign

<number> represents length of the length information
<number> represents length information of the binary data
(number of bytes)

<data> binary data with the indicated number of bytes
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Mpumep: MMEM:NAME '\Public\User\Testfile.txt'
Creates a new file called 'Testfile.txt'.
MMEM: DATA
'"\Public\User\Testfile.txt',#220Contents of the
file
The parameters mean:
- \Public\..." selects the target file
- #2: hash sign and length of the length information (20 bytes = 2
digits)
- 20: indicates the number of subsequent binary data bytes
- Contents of the file: store 20 binary bytes (characters) to the
file
MMEM:DATA? '\Public\User\Testfile.txt'
Transfers the contents of the file 'Testffile.txt' to the control
computer.

MMEMory:DELete <File>

This command deletes a file.

MapameTpbr:

<File> String containing the path and filename of the file to delete.

Mpumep: MMEM:DEL '\Public\Screen Shots\Screen000l.png'
Deletes the file Screen0001.png.

MpumeHeHue: TonbKo HacTporika

MMEMory:FILE <FileName>[, <Block>]

This command creates a file.

MapameTpbl:

<FileName> String containing the filename.
<Block> <block_data>

Mpuwep: MMEM:FILE 'TEST.TXT'

Creates the file TEST.TXT.

MMEMory:FILE:DATE <FileName>[, <Year>, <Month>, <Day>]

This command sets the date of a file.

MapameTpbi:

<FileName> String containing the path and filename.
<Year> IOuanason: 1980 ... 2099

<Month> OwanaszoH: 1 ... 12

<Day> Ovanason: 1 ... 31
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Mpumep: MMEM:FILE:DATE '\Public\Screen
Shots\Screen0001.png',2006,04,01
Sets the date to April, 1st, 2006.
MMEM:FILE:DATE? '\Public\Screen
Shots\Screen0001.png'
Returns the modification date of the file Screen0001.png.

MMEMory:FILE:TIME <FileName>[, <Hour>, <Minutes>, <Seconds>]

This command sets the time of a file. The sequence of entry is hour, minute, second.

MapameTpbl:

<FileName> String containing the path and filename.
<Hour> OwanasoHn: 0 ... 23

<Minutes> Ouanason: 0 ... 59

<Seconds> Ouanason: 0 ... 59

Mpumep: MMEM:FILE:TIME '\Public\Screen

Shots\Screen0006.png',11,04,00
Sets the time to 11:04:00.

MMEMory:INIT [<DriveName>]
This command formats the indicated drive.
Note: Formatting deletes all data stored on the memory drive.

This command is an event and therefore has no *RST value and no query.

MapameTpbl:
<DriveName>
Mpuwmep: MMEM: INIT
Formats and deletes all data from the drive.
MpumeHeHue: TonbKko HacTporika

MMEMory:LOAD:STATe <1>, <SettingsFile>

This command loads the settings from a *.set file.

MapameTpbl:

<1>

<SettingsFile> String containing the path and filename.

Mpumep: MMEM:LOAD: STAT 1,
'"\Public\Datasets\Dataset001l.set"'
Loads the settings from the file Dataset001.

MpumeHeHue: Tonbko HacTpoWka
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MMEMory:MDIRectory <DirectoryName>
This command creates a new directory.
This command is an event and therefore has no *RST value and no query.

MapameTpbl:
<DirectoryName> String containing the path and new directory name.

Mpumep: MMEM:MDIR '\Public\USER'
Creates a directory called 'User'.

lMpumeHeHue: Tonbko HacTporika

MMEMory:MOVE <SourceFile>, <Destination>

This command renames files, if <file_destination> contains no path. Otherwise the file
is moved to the indicated path and stored under the filename specified there.

This command is an event and therefore has no *RST value and no query.

MapameTpbl:

<SourceFile> String containing the path and filename of the source file.

<Destination> String containing the path and name of the destination file.

Mpumep: MMEM:MOVE '\Public\Screen
Shots\Screen0002.png"', "\Public\Screen
Shots\Screen0001.png’
Renames Screen0002.png to Screen0001.png
MMEM:MOVE '\Public\Screen
Shots\Screen0001l.png', "\Public\Test\Picl.png'
Moves file Screen0006.png to the 'Test' folder and renames the
file Pic1.png.

lMpumeHeHue: TonbKko HacTporika

MMEMory:RDIRectory <DirectoryName>

This command deletes the indicated directory. The directory name includes the path
and may also include the drive name. The path name complies with DOS conventions.

This command is an event and therefore has no *RST value and no query.

MapameTpbl:
<DirectoryName> String containing the path of the directory to delete.

Mpuwmep: MMEM:RDIR '\Public\Screen Shots\
Deletes the directory 'Screen Shots'.

MpumeHeHue: TonbKo HacTporika

MMEMory:STORe:STATe <1>, <TargetFile>

This command stores the current device settings in a *set file.
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This command is an event and therefore has no *RST value and no query.

MapameTphl:
<1>

<TargetFile>

Mpumep: MMEM:STOR:STAT 1, 'DATASET001.SET'
Saves the current device settings in the file DATASETO001.SET.
lMpumeHeHue: Tonbko HacTpovika
SYSTem:SET:LOCK <arg0>
This command adds write-protection to a dataset.
MapameTpbl:
<arg0> String containing the path and name of the dataset.
Mpumep: SYST:SET:LOCK 'Dataset001l.set’

Protects the file Dataset001.set from overwriting.

SYSTem:SET:UNLock <arg0>

This command removes write-protection from a dataset.

MapameTpbl:
<arg0> String containing the path and name of the dataset.
Mpumep: SYST:SET:UNL 'Dataset00l.set'

Removes write-protection from the file Dataset001.set.

Making and Storing Screenshots

The following commands manage screenshots.

These commands are independent from the operating mode.

List of commands

DISPlay<1...2>[:WINDOW]:STORE. .. .cutieiee ettt ettt e e e e eaaas 300
HCOPY:DEVICELANGUAGE. .-« aaaeaaeeeeeeeeeeeae e e e e eeeeeeeeaeeenene e e e e e e aaeeeeaeaaaaaaaeeeeeeeenannnnens 301
L (O1 @] Y /1= 1= £ 301
MMEMOTY:NAME . ...1etuttttutieeeeeieieteeeeeeeeeeeteeeeeeeeeeaeestataras——————aaeseseseeeasaesaseseererersssssrsrenes 301

DISPlay<1...2>[:WINDow]:STORe <TargetFile>

This command makes a screenshot of the current display content in png or jpg format
and stores it on the R&S ZNH internal memory.

You can select a filename for the screenshot in png format with MMEMory : NAME
Ha cTp. 301 and select the file format of the screenshot with HCOPy : DEVice:
LANGuage Ha cTp. 301.
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This command is an event and therefore has no *RST value and no query.
The numeric suffix at DISPlay is irrelevant for this command.

MapameTpbl:
<TargetFile>

Mpumep: HCOP:DEV:LANG PNG
MMEM:NAME '\Public\Screen Shots\Test.png'
DISP:WIND:STOR
Makes and stores a screenshot of the current screen in a file
"Test.png'.

MpumeHeHue: TonbKo HacTporika

HCOPy:DEVice:LANGuage <Format>

This command selects the file format for screenshots.

MapameTpbr:
<Format> PNG | JPG
Mpuwmep: HCOP:DEV:LANG PNG

Selects the png format for screenshots.

HCOPy[:IMMediate]

This command makes a screenshot of the current display content in png format and
stores it on the R&S ZNH internal memory.

You can select a filename for the screenshot in png format with MMEMory : NAME
Ha cTp. 301 and select the file format of the screenshot with HCOPy : DEVice:
LANGuage Ha cTp. 301.

To make a screenshot in jpg format, use DISPlay<l...2>[:WINDow] : STORe

Ha cTp. 300.
This command is an event and therefore has no *RST value and no query.
Mpumep: HCOP:DEV:LANG PNG
MMEM:NAME '\Public\Screen Shots\Test.png'
HCOP
Makes and stores a screenshot of the current screen in a file
Test.png'.
lMpumeHeHue: CobbiTne

MMEMory:NAME <FileName>

This command defines the path and filename that the R&S ZNH uses for storing
screenshots (see HCOPy [ : IMMediate] Ha cTp. 301). The path and filename comply
with DOS conventions.

This command is an event and therefore has no *RST value and no query.
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MapameTpbr:

<FileName> String containing the filename.

Mpumep: MMEM:NAME 'Public\Screeshots\Test.png'
Stores the screenshot in the corresponding directory on the
R&S ZNH.

Configuring Data Capture

The following commands configure the data capture.

These commands are independent from the operating mode.

List of commands

SYSTEMICAPTUIEICOUNLET.....uuue e eeeietcee e e e et e e ettt e e e e e e eab e e e e s eetaa e e e eesaasaneeeeeeennannes 302
SY STemM:CAPTUIE DATASEI:STATE] euuueiieeiettiieeeeeettiee e e e e eet e e eeeeestaeeeesersraeeeeserranneas 302
SYSTEMICAPTUIEIMODE..... ot e st e e e e e e aeans 302
SYSTem:CAPTUIE:SCREEN:STATE] ciutuii it eieeiieeeeee ettt e e e e e eereae e e e e e e e e e e e e e e eennaees 303

SYSTem:CAPTure:COUNter <CaptureCounter>
This command defines the start of the filename counter.

The counter numbers the files stored when you capture data (screenshots, datasets
etc.).

MapameTpbl:

<CaptureCounter>  String containing the number with which to start numbering files.
*RST: '0000

Mpumep: SYST:CAPT:COUN '0100"'

Starts numbering files with 0100, e.g. Measurement0100.png.

SYSTem:CAPTure:DATaset[:STATe] <State>

This command includes or excludes datasets from the data capture.

MapameTpbl:
<State> ON | OFF

*RST: OFF
Mpumep: SYST:CAPT:DAT ON

Includes datasets into the data capture.

SYSTem:CAPTure:MODE <CaptureMode>

This command selects the data types that the R&S ZNH saves when you capture the
current measurement data.

MapameTphl:
<CaptureMode> SCReen | DATaset | BOTH
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12.6.8

12.6.8.1

SCReen
Saves a screenshot.

DATaset
Saves a dataset.

BOTH
Saves a screenshot and a dataset.

*RST: SCReen

Mpumep: SYST:CAPT:MODE BOTH
Captures both a screenshot and a dataset of the current
measurement.

SYSTem:CAPTure:SCReen[:STATe] <State>

This command includes or excludes screenshots from the data capture.

MapameTpbr:
<State> ON | OFF

*RST: ON
Mpumep: SYST:CAPT:SCR ON

Includes screenshots into the data capture.

Configuring the Instrument

The following commands configure general instrument settings.

These commands are independent from the operating mode.

Contents

MOE SEIECHION. ...t e e e
Controlling the GPS RECEIVET...... ...t
Display Configuration...........oueeoooi i
AUAIO SEHINGS. .. eeiiieiieie e s e e e e e
Setting up @ Network CONNECHION. .....ccvviiii i
SYSIEM SEHINGS. ...t a e

Mode Selection

This chapter describes all commands that select the operating mode of the R&S ZNH.

List of commands

1NN S I T 1T 1 RS T = IYo d U RR
INSTIUMENEINSELECT. ... cueii ittt e e e a e e e e e e e e e ene e sarnaans
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INSTrument[:SELect] <OperatingMode>

This command selects the operating mode.

MapameTphl:
<OperatingMode>

Mpumep:

SANalyzer | PM | ADEModulation | DDEMod | RECeiver | MAPS
| ACT | VNA | VWM

SANalyzer

Spectrum analyzer

PM

Power meter
ADEModulation

Analog modulation
DDEMod

Digital modulation
RECeiver

Receiver

MAPS

Map

ACT

Cable and antenna analyzer
VNA

Vector network analyzer
VVM

Vector voltmeter

*RST: SAN

INST SAN
Selects spectrum analyzer mode.

INSTrument:NSELect <OperatingMode>

This command selects the operating mode.

MapameTpbl:
<OperatingMode>

1
Spectrum analyzer

2

Network analyzer

5

Power meter

11

Cable and antenna analyzer
18

analog modulation

*RST: 1
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Mpuwmep: INST:NSEL 1
Selects spectrum analyzer mode.

Controlling the GPS Receiver
This chapter describes all commands that control the GPS receiver.

List of commands

SYSTEM:POSHION:ALTIUAC?....eeeeeereeeeie et e e e et e et e e e e e e e e s e e e et e e eean e e reneeeerans 305
SYSTem:POSIition:GPS:CONNECLEA?.......ceviriieeeeeeiitce e e e e e et e e e e e eraee e e e e e reraeeaes 305
SYSTem:POSition:GPS:CORReCtiON:FREQUENCY?.....cvuuieeiiiiiiieeeeeeeetieeeeeeeeeteeeeeeeerananss 305
SYSTem:POSItioN:GPS:QUALILY 2. e it et e e 306
SY STEeM:POSHION: GP S S AT IO 2. cn i e e e eneenas 306
SY ST EM: P OSIHION: GP S S T AT €] et eiiiiii e e r e e e e e et e s e e eaeaannas 306
SYSTEM:POSHIONLATIUAC?. ...eee et ettt e e e e e e e eee e e e eeeea e e e e e eeeaans 306
SYSTem:POSIHION:LONGItUAE?......ceier et e et e e e e e e e e e e e e e e e e e s e e eanneeees 306
SYSTEMIPOSIIONVALIA?. .. i eeeeeiiiei et eeeiie e e et e e e ettt te e e e e e eeab e e e e s estaaeeeesastansaeeeesnnns 306

SYSTem:POSition:ALTitude?
This command queries the altitude of the current position of the R&S ZNH.

Mpumep: SYST:POS:ALT?
Return value would be, for example, 554.1.

MpumeHeHue: Tonbko 3anpoc

SYSTem:POSition:GPS:CONNected?
This command queries if the R&S ZNH is currently connected to the GPS receiver.
Mpumep: SYST:POS:GPS: CONN?

MpumeHeHue: Tonbko 3anpoc

SYSTem:POSition:GPS:CORRection:FREQuency?
This command queries the frequency correction factor.

The R&S ZNH calculates this factor from a reference signal provided by the GPS
receiver. The reference signal is used to determine the deviation of the internal clock of
the instrument. The deviation can be turned into a correction factor for the measured
frequency.

Mpumep: SYST:POS:GPS:CORR:FREQ?
Queries the frequency correction factor.

MpumeHeHue: Tonbko 3anpoc
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SYSTem:POSition:GPS:QUALIty?
This command queries the quality of the GPS signal.
Mpuwmep: SYST:POS:GPS:QUAL?

MpumeHeHue: Tonbko 3anpoc

SYSTem:POSition:GPS:SATellites?
This command queries the number of tracked satellites.
Mpumep: SYST:POS:GPS:SAT?

MpumeHeHue: Tonbko 3anpoc

SYSTem:POSition:GPS[:STATe] <State>
This command turns the GPS receiver on and off.

Note that the GPS receiver only works if a connection between the R&S ZNH and a
GPS signal transmitter is established.

MapameTpbl:
<State> ON | OFF

*RST: OFF
Mpumep: SYST:POS:GPS ON

Activates the GPS receiver.

SYSTem:POSition:LATitude?
This command queries the latitude of the current position of the R&S ZNH.

Mpumep: SYST:POS:LAT?
Return value would be, for example, 48,7,40.0 for 48°, 7', 40.0"
in the northern hemisphere.

MpumeHeHue: Tonbko 3anpoc

SYSTem:POSition:LONGitude?

This command queries the longitude of the current position of the R&S ZNH.

Mpumep: SYST:POS:LONG?
Return value would be, for example, 11,36,46.2 for 11°, 36,
46.2" East.

lMpumeHeHue: Tonbko 3anpoc

SYSTem:POSition:VALid?

This command queries if the current position is valid.
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Mpuwmep: SYST:POS:VAL?
MpumeHeHue: Tonbko 3anpoc
12.6.8.3 Display Configuration

This chapter describes commands to set up the display of the R&S ZNH via remote
control.

List of commands

DISPIay<1...2>BRIGNINESS. ....ceiiiieiiieiiit e e e e e e e e e e e e e e e e ee e ee et a e e e e e e e e e e eeeeas 307
DISPIAY<T...25 CMAP. .. ettt et et a e, 307
DISPIay<1...2>:CMAP:DEFAUI...........ceeeeeeeiieeeeeeeeeeter e ese e e e s e s e e eeeeeeeeeseeeeeeeeesssserasannnns 308
DISPlay<1...2>:DATE:FORMAL......cciiiiiiii i eans 308

DISPlay<1...2>:BRIGhtness <Brightness>
This command sets the brightness of the display backlight.

The numeric suffix at DISPlay is irrelevant for this command.

Cyduke:

<1..2> 1.2

MapameTpbr:

<Brightness> Onanason: 0.01 ... 1
*RST: 0.5

Mpumep: DISP:BRIG 0.80

Sets the brightness of the display to 80%.

DISPlay<1...2>:CMAP <ColorScheme>
This command sets the color scheme of the display.

The numeric suffix at DISPlay is irrelevant for this command.

Cyduke:
<1..2> 1.2
MapameTpbr:
<ColorScheme> COLor | BW | PF
COLor
Color
BW
Black & white
PF
Printer-friendly
*RST: COLor
Mpumep: DISP:CMAP BW

Sets the screen colors to black and white.
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DISPlay<1...2>:CMAP:DEFault
This command sets the display to the default state.
This command is an event and therefore has no query and no *RST value.

The numeric suffix at DISPlay is irrelevant for this command.

Cydbdukc:
<1..2> 1.2
Mpumep: DISP:CMPA:DEF
Restores the original color scheme.
lMpumeHeHue: CobbiTne

DISPlay<1...2>:DATE:FORMat <DateFormat>
This command sets the display date format.

The numeric suffix at DISPlay is irrelevant for this command.

Cydbdukce:

<1..2> 1.2

MapameTpobl:

<DateFormat> DDMMyyyy | MMDDyyyy
*RST: DDMMyyyy

Mpuwmep: DISP:DATE: FORM DDMMyyyy

Audio Settings

This chapter describes all commands to control the audio functions of the R&S ZNH.

List of commands

SYSTEMIAUDIO:VOLUME. ..cutuuieeeiiiiiiiee e e e ettt e e eeeeetatteeeeseettaaeeeesresanseesersranaasaeseestanaeaasees 308
SYSTem:BEEPErPOVerload:STATE]....ccieiiuieeeeeeieiie e e e e eetteie e e e e eere s e e s eeeanaeeaeesees e aaaees 309
SYSTEMBEEPEIVOLUME.....ceui ittt et e et e e e e e e eeeeaans 309
SYSTEM:BEEPENKEY:VOLUME. ......cceieeeeteeeeee et e e e e e et e e e e e e e e e eaaeeeenneees 309

SYSTem:AUDio:VOLume <Volume>

This command sets the volume of the internal speaker.

MapawmeTphl:

<Volume> Ouanaszon: 0 ... 1
*RST: 0.3

Mpumep: SYST:AUD:VOL 0.40

Sets the volume to 40%.
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SYSTem:BEEPer:POVerload[:STATe] <State>

This command turns the beeper on and off when battery has reached its low-level

state.
MapameTpbr:
<State> ON | OFF
*RST: OFF
Mpumep: SYST:BEEP: POV ON

Activates the beeper state.

SYSTem:BEEPer:-VOLume <Volume>

This command sets the volume of the system beeper.

MapameTpbl:

<Volume> OwanasoHn: 0 ... 1
*RST: 0.3

Mpumep: SYST:BEEP:VOL 0.50

Sets the volume of the beeper to 50%.

SYSTem:BEEPer:KEY:VOLume <Volume>

This command sets the volume of the keyboard click noise.

MapameTphl:
<Volume> Ouanaszon: 0 ... 1
*RST: 0.3
Mpuwmep: SYST:BEEP:KEY:VOL 0.10

Sets of keyboard clicking volume to 10%.

12.6.8.5 Setting up a Network Connection

This chapter describes all commands that are used if the R&S ZNH is part of a
network.

List of commands

SYSTem:COMMUNICAtE:LAN:ETHEINEL. ...cvnieeei e e e e e eea 309
SYSTem:COMMUNICAtE:LAN:GATEWAY.....ccuuuieieeeeeiieieeeeeetiaeeeeeeestiaeeeeeeestaaeeeseesnnaaaaaans 310
SYSTem:COMMUNICAte:LAN:SUBMASK. ....cccccevereeieeeeieiiiieieeeeeetieeeeseerieeeeeeeesaeseeeeeeannanns 310
SYSTem:COMMUNICate:SOCKET:ADDRESS. .....uuiiieeiiieiieeeeeeeriieeeeerertaeeeeseretaeeeeseeranns 310
SYSTem:COMMunicate:SOCKet: DHCP:STATE] ittt e e 310
SYSTem:COMMuNicate:SOCKE:PORT ...... oot 310

SYSTem:COMMunicate:LAN:ETHernet
This command queries the MAC address of the R&S ZNH.
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This command is a query and therefore has no *RST value.

Mpuwmep: SYST:COMM:LAN:ETH?
Returns the MAC address.

SYSTem:COMMunicate:LAN:GATeway <Gateway>
This command sets the gateway in the LAN.

MapameTpbl:
<Gateway> String containing the identifier of the gateway.

SYSTem:COMMunicate:LAN:SUBMask <Submask>
This command sets the subnet mask of the R&S ZNH

MapameTpbl:

<Submask> String containing the subnet mask ('x.x.x.x').
*RST: 255.255.255.0

Mpuwep: SYST:COMM:LAN:SUBM '255.255.255.0"

Sets the subnet mask address to 255.255.255.0.

SYSTem:COMMunicate:SOCKet:ADDRess <IPAddress>
This command sets the IP address of the R&S ZNH.

MapameTpbl:

<IPAddress> String containing the IP address ('x.x.x.x').
*RST: 172.76.68.24

Mpumep: SYST:COMM: SOCK:ADDR '172.76.68.30"

Sets the |IP address of the R&S ZNH to 172.76.68.30.

SYSTem:COMMunicate:SOCKet:DHCP[:STATe] <State>

This command turns the Dynamic Host Configuration Protocol (DHCP) on and off.

MapameTpbl:
<State> ON | OFF
*RST: ON
Mpumep: SYST:COMM: SOCK:DHCP ON

Activates DHCP.

SYSTem:COMMunicate:SOCKet:PORT <Port>

This command sets the port number for the connection.
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MapameTpbr:
<Port> Port number.
*RST: 5555
Mpumep: SYST:COMM:SOCK:PORT 1000

Sets the port number to 1000.

System Settings
This chapter describes all commands that define or query general system settings.

List of commands

INPULIMPEAANCEIPAD. ... ..ttt e ettt e e e ettt e e e e e e eaaae e e e s eesba e eeeeessaanseeeeenrananss 311
[SENSE:JROSCIIAtor:SOURCE. .. .cuiiiie et e et e e e e e e e e e e s e e eaeeaneen 312
SY ST EMIAC CESSONY .. uaaaaaaeeeeeeeeeaeaeeeeeeeeeaeaeeeaean e aaaaaaaeeeaeaaaaaeeeeeeeeeananeennnsnnnnnnnnnnns 312
SYSTEMIACCESSOIY:AUTO . eeieieeeaaaae e e e e e e e e e e e e e e e et e ee et eeeeeaean e aaaaeanaeeeeeeaaaaaaaeeeeeeennnes 312
SYSTEMBNCIMODE......cccuuiiiiee et ee ettt e e e e e e e e et eeeaa e e s e e eeteeeeaaeeranneererans 312
N SR =111 AN 1 =T USRS 313
SY STEMIERROMINEXT ]2 e iiiiiiiiieieeeeeetiee e e ettt ee e e e e et e e e e e e eeaa s e e e seesaaaseeseestaneeeeesrananss 313
R S N =T T = e T o A I N 313
SYSTEMERROINCODEINEX T 2. it e e e e e e e e e e e a e e eeaaen 313
SYSTEMERRONICODE:ALL?. ... et e e e e e 314
SYSTEMERROECOUNL?. ..ttt e e e e e e e eae e e et eeeea e e renneeeeaaeernnnnas 314
SYSTEMIFORMALIDENT....ccicieiiiiieeeeeeeeeeeeeeeeeerere e rreeeaeseseeeeeaeaaaaaeeseseeeeeeesssasssrerannnns 314
SY STEMIHELPIHEADEIS?...cctuu e ieeeietteieeeeeetee e e e ettt e e e e e s eetaaeeeeeseataasaeseesataaesaessesnnnsaaeeees 314
R S NIl 0 = N 4 N = N 314
SY STEMILANGUAGE. ...uttttttueeeeeeaeeteeeeeeeeeeeaeteeeeeeeeeeeeretetara e aeseseeaaaaaaaserereeesesnrennes 315
SYSTEMILANGUAGE CATAIOQ?. - eeieieeeeee e e e e e et et e ettt eeaettata e e e s e e e e e aeeaeaaaaaaeeeeeenaanensnnns 315
SYSTEMIPOWEISOURCE?.....ceeeeieteeeeee et e ettt e ettt e e e e e e e e e e e e e e et e e eeaeeeeneeeerans 315
SY ST M P OV O S T ATUS . et eeeee ettt ettt e e e e et e e e et e e e eaee st e ereaaseeeanseeanneerennserennaeeeen 315
O K= a = LS T= ] E 316
SY ST M P RESEEFACTONY . cutuiieeieitiiee e e et ettee e ee e e ettt iae e e e s eettaeeeeseetatseeesrstanaasaesesstaaaaaeees 316
SYSTEMIPRESEEIMODE.... ..t i et e e et e s et s st s e en e earensanenesnenns 316
SYSTEMIPRESELUSER. ...ceiiieiiii et e et e e e e e nrenannenns 316
SYSTEMIREBOOL. ... .ceeeieieeeeee e e et e e e e e e e e e e e e e eenans 316
N ST =T 1S = R 317
N A= 011 LU I [0 . o 317
SY STMITIME. .. ceetitiei i ettt iee e et eee e e e ettt ee e e e e e ee b e eeeeeastaasaeessssaansaeseesannsesaesassnnnsaneeees 317
SY STEMITZONEE. ..uuun e eeiieieeeee e ettt ee e ee e ettt tee e e e ettt et eeeeeetaa e seeeseataaaeeeesstanaaesessannaeeeerenes 317
SY STEMIVERSION?..cetttee e ettt e et e e e e ettt e e e e ettt e e e e e eetaaeeeeeeee b eeeseesataeeesenrannnnns 318

INPut:IMPedance:PAD <PadType>
This command selects the matching pad connected to the R&S ZNH.

MapameTpbl:
<PadType> RAM | RAZ | HZTE
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Mpuwmep: INPut:IMP 75;PAD RAZ
Selects 75 Q input impedance and the R&S RAZ as the
matching pad.

[SENSe:]ROSCillator:SOURce <Format>
This command selects the source of the frequency reference oscillator.

If you use an external reference signal, make sure to connect the signal to the Ext Ref
BNC connector of the R&S ZNH.

MapameTpbl:
<Format> INTernal | EXTernal
INTernal
Internal reference.
EXTernal
External reference.
Mpumep: ROSC:SOUR EXT

Activates external source as reference signal.

SYSTem:ACCessory <Accessory>

This command queries the type of measurement accessory, if one is connected to the
R&S ZNH (for example a power sensor).

MapameTpbl:

<Accessory> Z1| 22231214218 |Z44 | TS_emf| ZN_Z103 | NONE |
UNKNown
Name of the accessory.

Mpumep: SYST:ACC?

Queries connected measurement accessories.

SYSTem:ACCessory:AUTO <State>

This command turns automatic detection of connected measurement accessories on

and off.

MapameTpbl:

<State> ON | OFF

Mpumep: SYST:ACC:AUTO ON

Turns on automatic accessory detection.

SYSTem:BNC:MODE <BNCUsage>
This command configures the BNC sockets.

MapameTpbl:
<BNCUsage> REFerence | TRIGger | BIAS
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REFerence
Input for external reference signal.
TRIGger
Input for external trigger.
BIAS
BIAS port.
*RST: TRIGger
Mpuwmep: SYST:BNC:MODE BIAS

Sets the BNC socket to bias.

SYSTem:DATE <Year>, <Month>, <Day>

This command sets the date for the internal calendar.

MapameTpbl:

<Year> Ouanazon: 1980 ... 2099
<Month> Ouanaszon: 1 ... 12
<Day> Ovanason: 1 ... 31
Mpumep: SYST:DATE 2000,6,1

Sets the date to 1/6/2000.

SYSTem:ERRor[:NEXT]?

This command queries the oldest entry in the error queue and deletes it.
This command is a query and therefore has no *RST value.

Mpumep: STAT:ERR?

lMpumeHeHue: Tonbko 3anpoc

SYSTem:ERRor:ALL?

This command queries the complete error queue.

This command is a query and therefore no *RST value.
Mpumep: SYST:ERR:ALL?

MpumeHeHue: Tonbko 3anpoc

SYSTem:ERRor:CODE[:NEXT]?

This command queries the code of the next error in the error queue.
This command is a query and therefore has no *RST value.
Mpumep: STAT:ERR:CODE?

MpumeHeHue: Tonbko 3anpoc
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SYSTem:ERRor:CODE:ALL?

This command queries the complete error queue.

This command is a query and therefore no *RST value.
Mpumep: SYST:ERR:CODE:ALL?

MpumeHeHue: Tonbko 3anpoc

SYSTem:ERRor:COUNt?

This command queries the number of errors currently in the error queue.
This command is a query and therefore no *RST value.

Mpumep: SYST:ERR:COUN?

MpumeHeHue: Tonbko 3anpoc

SYSTem:FORMat:IDENt <Format>

This command sets the response format to the *IDN? query. This function is intended
for re-use of existing control programs together with the R&S ZNH.

MapameTpbl:
<Format> LEGacy | NEW
LEGacy
Format that is compatible to the older R&S ZNH version.
NEW
Format that is compatible to the newer R&S ZNH version.
Mpumep: SYST:FORM:IDEN LEG

*IDN?

IDN would return the older R&S ZNH version.
SYST:FORM: IDEN NEW

*IDN?

IDN would return the newer R&S ZNH version.

SYSTem:HELP:HEADers?
This command returns a list of all available remote control commands.
This command is a query and therefore no *RST value.

Mpuwmep: SYST:HELP:HEAD?
Returns the syntax of all available commands.

MpumeHeHue: Tonbko 3anpoc

SYSTem:HELP:SYNTax? <arg0>

This command returns the full syntax of the specified command.
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This command is a query and therefore no *RST value.

MapameTphl:
<arg0> String containing the command you want to query.
Mpumep: SYST:HELP:SYNT? 'SYST:ERR?'
Returns the full syntax. In this case: 'SYSTem:ERRor[:NEXT]'.
MpumeHeHue: Tonbko 3anpoc

SYSTem:LANGuage <Language>

This command sets the language of the user interface. You can query a list of available
languages with SYSTem: LANGuage : CATalog? Ha cTp. 315.

MapameTphl:
<Language> String containing the language.
Mpuwep: SYST:LANG 'english'

Sets the system language to English.

SYSTem:LANGuage:CATalog?

This command lists all languages available for the user interface.
This command is a query and therefore no *RST value.

Mpumep: SYST:LANG:CAT?

MpumeHeHue: Tonbko 3anpoc

SYSTem:POWer:SOURce?

This command queries the current R&S ZNH power source.
This command is a query and therefore has no *RST value.
Mpumep: SYST:POW: SOUR?

lMpumeHeHue: Tonbko 3anpoc

SYSTem:POWer:STATus?

This command queries the remaining power of the battery.
This command is a query and therefore has no *RST value.
Mpumep: SYST:POW: STAT?

MpuMeHeHue: Tonbko 3anpoc
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SYSTem:PRESet

Resets the R&S ZNH to its default state or a state defined by the user, depending on
SYSTem:PRESet:MODE.

This command is an event and therefore has no *RST value and no query.
Mpumep: SYST:PRES

MpumeHeHue: CobbiTne

SYSTem:PRESet:FACTory
This command initiates an instrument reset back to factory settings.
This command is an event and therefore has no query and no *RST value.

Mpumep: SYST:PRES:FACT
Resets the R&S ZNH to its factory settings.

lMpumeHeHue: CobbiTne

SYSTem:PRESet:MODE <Mode>

This command selects the preset mode.

MapameTpbl:
<Mode> DEFault | USER
DEFault
Default preset state.
USER
User defined preset state.
Mpumep: SYST:PRES:MODE USER

Selects a user defined preset.

SYSTem:PRESet:USER <PathName>
This command selects a file containing a user defined preset state.

MapameTpbl:
<PathName> Filename of the user defined preset state.

SYSTem:REBoot
This command initiates a reboot of the R&S ZNH.
This command is an event and therefore has no *RST value and no query.

Mpumep: SYST:REB
Restarts the R&S ZNH.

lMpumeHeHue: CobbiTne
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SYSTem:SET [<arg0>]

This query sYSTem: SET? causes the data of the current instrument setting to be
transmitted to the control computer in binary format (SAVE function). The data can be
read back into the instrument (RECALL function) by means of command sYSTem: SET
<block>.

Whilst the data records are stored on the instrument hard disk with SAVE/RECALL
(MMEMory : STORe, MMEMory : LOAD), it is possible to store the data in an external
computer by means of SYSTem: SET.

The receive terminator has to be set to EOI to ensure reliable transfer of data (setting
SYST:COMM:GPIB:RTER EOI).

MapameTpbl:

<arg0> <block_data>
Mpuwmep: SYST:SET
SYSTem:SHUTdown

This command turns the R&S ZNH off.
This command is an event and therefore has no *RST value and no query.

Mpumep: SYST:SHUT
Turns the R&S ZNH off.

MpumeHeHue: CobbiTne

SYSTem:TIME <Hour>, <Minutes>, <Seconds>

This command sets the internal clock.

MapameTphl:

<Hour> Ouanaszon: 0 ... 23
<Minutes> Ouanason: 0 ... 59
<Seconds> OwanasoH: 0 ... 59
Mpumep: SYST:TIME 12,30, 30

SYSTem:TZONee <Hour>, <Minutes>

This command defines a shift of the system time to select another time zone.

MapameTpbl:

<Hour> OwanasoH: 0 ... 23

<Minutes> [OwanasoH: 0 ... 59
*RST: 0,0

Mpumep: SYST:TZON 01,00

Shifts the time an hour ahead.
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SYSTem:VERSion?
This command queries the SCPI version the remote control is based on.

This command is a query and therefore has no *RST value.

Mpumep: SYST:VERS?
MpumeHeHue: Tonbko 3anpoc
Status Reporting System

The status reporting system stores all information on the present operating state of the
instrument, and on errors which have occurred. This information is stored in the status
registers and in the error queue. The status registers and the error queue can be
queried via Ethernet.

The information is of a hierarchical structure. The register status byte (STB) defined in
IEEE 488.2 and its associated mask register service request enable (SRE) form the
uppermost level. The STB receives its information from the standard event status
register (ESR) which is also defined in IEEE 488.2 with the associated mask register
standard event status enable (ESE) and registers STATus : OPERation and
STATus:QUEStionable which are defined by SCPI and contain detailed information
on the instrument.

The output buffer contains the messages the instrument returns to the controller. It is
not part of the status reporting system but determines the value of the MAV bit in the
STB.

e Structure of an SCPI Status Register.........couiiiiiiiiiiie e 318
e Overview of the Status Register.........oouiiii e 320
e Status Byte (STB) & Service Request Enable Register (SRE)..........ccccoeecunrnneee. 321
e Event Status Register (ESR) and Event Status Enable Register (ESE)............... 322
e Application of the Status Reporting Systems...........uuiiiciiiiiiiiiieeeeeeeeeees 325
e Reset Values of the Status Reporting System...........ccco, 327
e Remote Commands of the Status Reporting System...........oooiiiiiieee 327

Structure of an SCPI Status Register

Each standard SCPI register consists of 5 parts which each have a width of 16 bits and
have different functions. The individual bits are independent of each other, i.e. each
hardware status is assigned a bit number that applies to all five parts. For example, bit
0 of the STATus:OPERation register is assigned to the calibration status of the

R&S ZNH. Bit 15 (the most significant bit) is set to zero for all parts. Thus the contents
of the register parts can be processed by the controller as positive integer.

PykoBoacteo nonb3oBatend 1334.5985.13 — 02



R&S®ZNH Remote Commands

Remote Control - Commands
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Puc. 12-6: The status-register mode/

CONDition part
The CONDition part is directly written into by the hardware or the sum bit of the next

lower register. Its contents reflects the current instrument status. This register part can
only be read, but not written into or cleared. Its contents is not affected by reading.

PTRansition part

The Positive-TRansition part acts as an edge detector. When a bit of the CONDition
part is changed from 0 to 1, the associated PTR bit decides whether the EVEN bit is
setto 1.

PTR bit =1: the EVEN bit is set.
PTR bit =0: the EVENT bit is not set.

This part can be written into and read at will. Its contents is not affected by reading.

NTRansition part

The Negative-TRansition part also acts as an edge detector. When a bit of the
CONDition part is changed from 1 to 0, the associated NTR bit decides whether the
EVENTH bit is set to 1.

NTR-Bit = 1: the EVEN! bit is set.

NTR-Bit = 0: the EVENT bit is not set.

This part can be written into and read at will. Its contents is not affected by reading.
With these two edge register parts, you can define which state transition of the
condition part (none, 0 to 1, 1 to 0 or both) is stored in the EVENTt part.

EVENTt part

The EVENTH part indicates whether an event has occurred since the last reading, it is
the "memory" of the condition part. It only indicates events passed on by the edge
filters. It is permanently updated by the instrument. This part can only be read by you.
Reading the register clears it. This part is often equated with the entire register.

ENABIe part

The ENABIe part determines whether the associated EVENTt bit contributes to the sum
bit (see below). Each bit of the EVENTt part is ANDed with the associated ENABIe bit
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(symbol '&"). The results of all logical operations of this part are passed on to the sum
bit via an OR function (symbol '+').

ENABIe-Bit = 0: the associated EVENt bit does not contribute to the sum bit
ENABIe-Bit = 1: if the associated EVENT bit is "1", the sum bit is set to "1" as well.
This part can be written into and read by you at will. Its contents is not affected by
reading.

Sum bit

As indicated above, the sum bit is obtained from the EVENt and ENABIe part for each
register. The result is then entered into a bit of the CONDition part of the higher-order
register.

The instrument automatically generates the sum bit for each register. Thus an event,
e.g. a PLL that has not locked, can lead to a service request throughout all levels of the
hierarchy.

The service request enable register SRE defined in IEEE 488.2 can be taken as
ENABIe part of the STB if the STB is structured according to SCPI. By analogy, the
ESE can be taken as the ENABIe part of the ESR.

Overview of the Status Register

The following figure shows the status registers used by the R&S ZNH.
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0] reserved
— 1 | reserved
0 | reserved 2 | IF_Overload
1 | reserved 3 | rezerved
2 | BATTenlow & | reserved
3 | POWer 5 | reserved
4 | TEMPerature & | reserved
5 | FREQuency s+———— 7 | reserved
5 | reserved & | reserved
T | reserved 9 | reserved
8 | reserved 10| resarved
9 | LIM# sy 11| reserved
10 | CALibration (UNCal) 12| re=erved
1; ?;;Ner%ed 13 | reserved
TEEEREEZNT Pee 13 | reserved 18] not sssa
EREERERY ] reserved 'QUE Stionable:P OVirer
IST Message AEREEEEREE 15 | not used
QUE Stionable Status [0 ) rezened
1 | reserved
1 2 | resenved
_3— - 3 | reserved
= 0 | Operation Complete 4 | reserved
%‘_ Error Queue 1 | reserved 5 | reserved
M e— M essage Queus 2 Que_ryErrur 6 | resenved
= 3 | Device Dependent Emor 7 | resenved
= 4 | Execution Emor & | EXTemalREF erence
%‘_ 1 5 | Command Error 9 | reserved
— § | reserved 10| resenved
STB 7 | PowerOn 11 | reserved
Event Status Register 1% reserveg
5SRO Message «—] + Event Status Enable oA ::gxd
II'IIII 15| not used
[[6]a]413[2]1]0] SRE o] CALibrating QUE Stionable: FREQ uency
1 | resenved -
2 | rezerved 0 [LIMitl FaL
3 | reserved 1 | LIMit2 FAIL
4 | resenved 2 | reserved
5 | reserved 3 | reserved
6 | reserved 4 | reserved
7 | reserved 5 | reserved
8 | reserved 6 | reserved
8 | reserved 7 | reserved
10 | reserved & | reserved
11 | reserved 9 | reserved
12 | reserved 10| ressrved
13 | reserved 11| reserved
14 | reserved 12 | reserved
15 | not used :Ili FES&F\-‘Ej
D oerati rEserve
Operation Sfatus e ot used

‘QUE StionablesLINit

Puc. 12-7: Overview of the status registers

12.6.9.3 Status Byte (STB) & Service Request Enable Register (SRE)

The STB is already defined in IEEE 488.2. It provides a rough overview of the
instrument status by collecting the pieces of information of the lower registers. It can
thus be compared with the CONDition part of an SCPI register and assumes the
highest level within the SCPI hierarchy. A special feature is that bit six acts as the sum
bit of the remaining bits of the status byte.

The STATUS BYTE is read using the command *STB? or a serial poll.

The STB is linked to the SRE. The latter corresponds to the ENABIe part of the SCPI
registers in its function. Each bit of the STB is assigned a bit in the SRE. Bit 6 of the
SRE is ignored. If a bit is set in the SRE and the associated bit in the STB changes
from 0 to 1, a service request (SRQ) is generated, which triggers an interrupt in the
controller if this is appropriately configured and can be further processed there. The
SRE can be set using the command "*SRE" and read using the command *SRE?
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Tabn. 12-6: Meaning of the bits used in the Status Byfe

Bit No.

Meaning

Oto1

Not used

2

Error Queue not empty
The bit is set when an entry is made in the error queue.

If this bit is enabled by the SRE, each entry of the error queue generates a service request.
Thus an error can be recognized and specified in greater detail by polling the error queue. The
poll provides an informative error message. This procedure is to be recommended since it
considerably reduces the problems involved with remote control.

QUEStionable status sum bit

The bit is set if an EVEN! bit is set in the QUEStionable: status register and the associated
ENABIe bit are set to 1.

A set bit indicates a questionable instrument status, which can be specified in greater detail by
polling the QUEStionable status register.

MAV bit (message available)
The bit is set if a message is available in the output buffer which can be read.

This bit can be used to enable data to be automatically read from the instrument to the
controller.

ESB bit

Sum bit of the event status register. It is set if one of the bits in the event status register is set
and enabled in the event status enable register.

Setting of this bit indicates a serious error which can be specified in greater detail by polling the
event status register.

MSS bit (master status summary bit)

The bit is set if the instrument triggers a service request. This is the case if one of the other bits
of this register is set together with its mask bit in the service request enable register SRE.

OPERation status register sum bit

The bit is set if an EVEN bit is set in the OPERation status register and the associated ENABIle
bit is set to 1.

A set bit indicates that the instrument is just performing an action. The type of action can be
determined by polling the OPERation status register.

12.6.9.4 Event Status Register (ESR) and Event Status Enable Register (ESE)

The ESR is defined in IEEE 488.2. It can be compared with the EVENt part of an SCPI
register. The event status register can be read out using command *ESR?.

The ESE is the associated ENABIe part. It can be set using the command *ESE and
read using the command *ESE?.

Tabn. 12-7: Meaning of the bits in the event status regisfer

Bit No.

Meaning

0

Operation Complete

This bit is set on receipt of the command *OPC exactly when all previous commands have been
executed.

Not used
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Bit No. | Meaning

2 Query Error

This bit is set if either the controller wants to read data from the instrument without having sent a
query, or if it does not fetch requested data and sends new instructions to the instrument
instead. The cause is often a query which is faulty and hence cannot be executed.

3 Device-dependent Error

This bit is set if a device-dependent error occurs. An error message with a number between -300
and -399 or a positive error number, which denotes the error in greater detail, is entered into the
error queue.

4 Execution Error

This bit is set if a received command is syntactically correct but cannot be performed for other
reasons. An error message with a number between -200 and -300, which denotes the error in
greater detail, is entered into the error queue.

5 Command Error

This bit is set if a command is received, which is undefined or syntactically incorrect. An error
message with a number between -100 and -200, which denotes the error in greater detail, is
entered into the error queue.

6 Not used

7 Power On (supply voltage on)
This bit is set on switching on the instrument.

STATus:OPERation Register

In the CONDition part, this register contains information on which actions the
instrument is being executing or, in the EVENTt part, information on which actions the
instrument has executed since the last reading. It can be read using the commands
STATus:0OPERation:CONDition? or STATus:0OPERation[:EVENt] 2.

Tabn. 12-8: Meaning of the bits in the STATus:OPERation register

Bit No. | Meaning

0 CALibrating

This bit is set as long as the instrument is performing a calibration.

1to 14 | Not used

15 This bit is always 0

STATus:QUEStionable Register

This register contains information about indefinite states which may occur if the unit is
operated without meeting the specifications. It can be read using the commands
STATus:QUEStionable: CONDition? and STATus:QUEStionable[:EVENt]?.
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Tabn. 12-9: Meaning of bits in STATus:QUEStionable register

Bit No. | Meaning

Oto1 These bits are not used

2 BATTERY LOW

If the instrument is running without any external power supply and the charging level of the
internal battery is approximately lower than 5%, this bit is set to indicate that the system is shut
down automatically in approximately 5 minutes.

3 Not used

4 TEMPerature

This bit is set if a questionable temperature occurs.

5t08 Not used

9 LIMit (device-specific)

This bit is set if a limit value is violated

10 CALibration

The bit is set if a measurement is performed unaligned (label UNCAL)

11 to 14 | Not used

15 This bit is always 0.

STATus:QUEStionable:FREQuency Register

This register contains information about the reference frequency. It can be read using
the commands STATus :QUEStionable:LIMit:FREQuency? and
STATus:QUEStionable:FREQuency [ :EVENt]?.

Tabn. 12-10: Meaning of bits in STATus:QUEStionable:FREQuency register

Bit No. | Meaning

Oto7 Not used

8 EXTernal REFerence

This bit is set if an external reference is used.

9to 14 | Not used

15 This bit is always 0.

STATus:QUEStionable:LIMit Register

This register contains information about the observance of limit lines. It can be read
using the commands STATus:QUEStionable:LIMit:CONDition? and
STATus:QUEStionable:LIMit [ :EVENt] 2.
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Tabn. 12-11: Meaning of bits in STATus:QUEStionable:LIMit register

Bit No. | Meaning

0 LIMit 1 FAIL

This bit is set if limit line 1 is violated.

1 LIMit 2 FAIL

This bit is set if limit line 2 is violated.

2to 14 | Not used

15 This bit is always 0.

STATus:QUEStionable:POWer Register

This register contains information about possible overload states. It can be read using
the commands STATus:QUEStionable:POWer:CONDition? and
STATus:QUEStionable:POWer [ :EVENt] 2.

Tabn. 12-12: Meaning of bits in STATus:QUEStionable:POWer register

Bit No. | Meaning

Oto1 Not used

2 IF_Overload
This bit is set if the IF path is overloaded. 'IFOVL’ is displayed.

3to 14 | Not used

15 This bit is always 0.

STATus:QUEStionable:SYNC Register

This register contains information about sync and bursts not found, and about
premeasurement results exceeding or falling short of expected values.

It can be read using the commands STATus:QUEStionable:SYNC:CONDition?
and STATus:QUEStionable:SYNC[:EVENt] ?.

12.6.9.5 Application of the Status Reporting Systems

In order to be able to effectively use the status reporting system, the information
contained there must be transmitted to the controller and further processed there.
There are several methods which are represented in the following.

Service Request

Under certain circumstances, the instrument can send a service request (SRQ) to the
controller. Usually this service request initiates an interrupt at the controller, to which
the control program can react appropriately.

As evident from puc. 12-7, an SRQ is always initiated if one or several of bits 2, 3, 4, 5

or 7 of the status byte are set and enabled in the SRE. Each of these bits combines the
information of a further register, the error queue or the output buffer. The ENABIe parts
of the status registers can be set so that arbitrary bits in an arbitrary status register
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initiate an SRQ. In order to make use of the possibilities of the service request
effectively, all bits should be set to "1" in enable registers SRE and ESE.

Mpumep:
Use of the command *OPC to generate an SRQ at the end of a sweep

® CALL InstrWrite(analyzer, "*ESE 1")
'Set bit 0 in the ESE (Operation Complete)

® CALL InstrWrite(analyzer, "*SRE 32")
'Set bit 5 in the SRE (ESB)?

After its settings have been completed, the instrument generates an SRQ.

The SRQ is the only possibility for the instrument to become active on its own. Each
controller program should set the instrument in a way that a service request is initiated
in the case of malfunction. The program should react appropriately to the service
request.

Serial Poll

In a serial poll, just as with command *STB, the status byte of an instrument is queried.
However, the query is realized via interface messages and is thus clearly faster. The
serial-poll method has already been defined in IEEE 488.1 and used to be the only
standard possibility for different instruments to poll the status byte. The method also
works with instruments which do not adhere to SCPI or IEEE 488.2.

The VISUAL BASIC command for executing a serial poll is IBRSP(). Serial poll is
mainly used to obtain a fast overview of the state of several instruments connected to
the controller.

Query by Means of Commands

Each part of any status register can be read by means of queries. The individual
commands are listed in the description of the STATus Subsystem. The returned value
is always a number that represents the bit pattern of the queried register. This number
is evaluated by the controller program.

Queries are usually used after an SRQ in order to obtain more detailed information on
the cause of the SRQ.

Error Queue Query

Each error state in the instrument leads to an entry in the error queue. The entries of
the error queue are detailed plain-text error messages that can be displayed via
manual operation using the setup menu or queried via remote control using the
command SYSTem:ERRor?. Each call of SYSTem:ERRor? provides one entry from
the error queue. If no error messages are stored there any more, the instrument
responds with 0, "No error".

The error queue should be queried after every SRQ in the controller program as the
entries describe the cause of an error more precisely than the status registers.
Especially in the test phase of a controller program the error queue should be queried

PykoBoacteo nomnb3oBatens 1334.5985.13 — 02 326



R&S®ZNH Remote Commands

12.6.9.6

12.6.9.7

Remote Control - Commands

regularly since faulty commands from the controller to the instrument are recorded
there as well.

Reset Values of the Status Reporting System

Tabn. 12-13 contains the different commands and events causing the status reporting
system to be reset. None of the commands, except *RST and SYSTem: PRESet,
influences the functional instrument settings. In particular, DCL does not change the
instrument settings.

Tabn. 12-13: Resetting the status reporting system

Event Switching DCL, SDC
on supply
voltage
Power-On- (Device *RST or STATus:PR | *CLS
Status-Clear Clear, SYSTem:P | ESet
Selected RESet
Device
Clear)
Effect 0 1
Clear STB, ESR - yes - - - yes
Clear SRE, ESE - yes - - - -
Clear PPE - yes - - - -
Clear EVENt parts of | - yes - - - yes
the registers
Clear ENABIe parts - yes - - yes -
of all OPERation and
QUEStionable
registers; Fill ENABle
parts of all other
registers with "1".
Fill PTRansition parts | - yes - - yes -
with "1"; Clear
NTRansition parts
Clear error queue yes yes - - - yes
Clear output buffer yes yes yes 1) 1) 1)
Clear command yes yes yes - - -
processing and input
buffer

1) Every command being the first in a program message, i.e., immediately following a
<PROGRAM MESSAGE TERMINATOR> clears the output buffer.

Remote Commands of the Status Reporting System

The following commands control the status-reporting system *RST does not influence
the status registers.
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The OPERation status register contains information about the calibration status of the
instrument.

The QUEStionable status register contains information about the status of the
reference and local oscillator, possible overloads of the instrument and the status of
limit checks and limit margins.

The commands are independent from the operating mode.

List of commands

STATUSIPRESEL.......c.iiiiieieeieteiiti e eeee et et e e e e e eeeeeeeeeeeeeeeeeesesaataba b seseseeeaaasasseeseseeenns 328
STATUS QUEUEEINEXT ] 2.t eeeeeeetiee et e ettt e e e ettt e e e e e e ett s e e e e ee b e seessasbanseeeseeranaseaesenranns 329
STATUS:OPERAtONEVENL 2. . ean 329
STATUS:OPERAION:CONDITION 2. cuieiiiiiitiee ettt ie e e e e e a s e ea e e e eneeaeneraenerneans 329
STATUS:OPERGONENABIE. ... c.cuiiiiiiee ettt e e e e s e s e e s e enenas 329
STATUS:OPERAtION:INTRANSIHION. .. .c.ceeeeieiee et e e e e e e e e e e e e e eean 329
STATUS:OPERAION:PTREANSIION. ....vuiiieet e ieieeeeteeeeeeeee e ee et e e e e e e e e e e e e e e e s eaeeeennes 330
STATUS:QUESHONADIE[IEVENL]2...uu e eeeeiiiee e et e ettt e e e e e te e e e e s ee e e e e e e enbae e e e e eeeanas 330
STATus:QUEStionable:FREQUENCY[:EVENL]?.....cciiiiieie ettt eere e 330
STATus:QUEStionable:LIMIt[EVENL?.. .o e e 330
STATus:QUEStIoNable:POWEIT:EVENL]?....ccuuueii ettt e e e e e e e s e eanan e 330
STATUS:QUESHIoNable:CONDIIONT?......ceeeeeeeeee et e e 330
STATus:QUEStionable:FREQUENCY:CONDItION?.....ceiiiirieieineneaaaaaeeeeeeeeeeeaeeeeeeeeeeeeneanenens 331
STATuUs:QUESTtioNable:LIMit: CONDIION?.......ceeeeeeeeieeeei e eeeeeee et ee e e e e e e e e e eea e e eeaneeees 331
STATus:QUESLtIoNable:POWEr:CONDItION?.....uuieeeeeiiiiieieeeeeetieeeeeeeeteeeeeeeernneeeeeseernanns 331
STATUS:QUESHIONADIEENABIE......c.un et e e e e e e e e e e et eeeanaas 331
STATus:QUEStionable:FREQUENCY:ENABIE. .......coiiiiiiiiiiiiiieeeee e e e e e e e e e eeeeeeeeeeeees 331
STATuUS:QUEStIONAbIE:LIMIt:ENABIE. .....c.ceeeieeiee ettt e ee e enas 331
STATus:QUEStionable:POWEIENABIE.........co..eieeeeeeeeeeeee e 332
STATUS:QUESHIONabIE:INTRANSIHION. ....ueiireie e e eeee e e e e e e e e e e e e e e e eeaneees 332
STATus:QUEStionable:FREQUENCY:INTRANSHION. ...cccieieieeeeeeeeeieieeeeeeeeeeverereree e 332
STATus:QUEStionable:LIMit:NTRANSItION. ......ccuvueeieeieiiiiiee e e e e e e eeraans 332
STATus:QUEStionable:POWeEriNTRANSIHION.........ccieiuieiiiieeeie e 333
STATuUs:QUEStioNable:PTRANSIHION. ........iiiiieieiii et e e 333
STATus:QUEStionable:FREQUeNCY:PTRANSIION. ...c.vviueieiiiiiaaae e e e e 333
STATus:QUEStionable:LIMit:PTRANSIHION.........cieeiieeeee et eeeeee e e e e eeeees 333
STATuUs:QUEStioNable:POWErPTRANSIION. .......ciiveeeeiiieeeeeeeeeeeeeei e e e e e e e e e eeean s 334
STATus:PRESet

This command resets the edge detectors and ENABIe parts of all registers to a defined
value. All PTRansition parts are set to FFFFh, i.e. all transitions from 0 to 1 are
detected. All NTRansition parts are set to 0, i.e. a transition from 1 to 0 in a CONDition
bit is not detected. The ENABIe part of the STATus:OPERation and
STATus:QUEStionable registers are set to 0, i.e. all events in these registers are not

passed on.
Mpumep: STAT:PRES
lMpumeHeHue: CobbiTne
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STATus:QUEue[:NEXT]?
This command returns the earliest entry to the error queue and deletes it.

Positive error numbers indicate device-specific errors, negative error numbers are error
messages defined by SCPI. If the error queue is empty, the error number 0, "no error”,
is returned. This command is identical with the command SYSTem:ERRor.

Mpumep: STAT:QUE?

MpumeHeHue: Tonbko 3anpoc

STATus:OPERation[:EVENT{]?
This command reads out the EVENTt section of the OPERation register.
The command at the same time deletes the contents of the EVENt section.

MpumeHeHue: Tonbko 3anpoc

STATus:OPERation:CONDition?
This command reads out the CONDition section of the OPERation register.
The command does not delete the contents of the EVENTt section.

MpumeHeHue: Tonbko 3anpoc

STATus:OPERation:ENABIle <DecimalValue>
This command controls the ENABIe part of the OPERation register.

The ENABIe part allows true conditions in the EVENt part of the status register to be
reported in the summary bit. If a bit is 1 in the enable register and its associated event
bit transitions to true, a positive transition occurs in the summary bit reported to the
next higher level.

MapameTpbl:
<DecimalValue> OuanasoH: 0 ... 65535

STATus:OPERation:NTRansition <DecimalValue>
This command controls the Negative TRansition part of the OPERation register.

Setting a bit causes a 1 to 0 transition in the corresponding bit of the associated
register. The transition also writes a 1 into the associated bit of the corresponding
EVENT register.

MapameTphl:
<DecimalValue> Ouanason: 0 ... 65535
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STATus:OPERation:PTRansition <DecimalValue>
This command controls the Positive TRansition part of the OPERation register.

Setting a bit causes a 0 to 1 transition in the corresponding bit of the associated
register. The transition also writes a 1 into the associated bit of the corresponding
EVENT register.

MapameTpbl:
<DecimalValue> OuanasoH: 0 ... 65535

STATus:QUEStionable[:EVENT{]?
This command reads out the EVENTt section of the QUEStionable register.
The command at the same time deletes the contents of the EVENt section.

MpumeHeHue: Tonbko 3anpoc

STATus:QUEStionable:FREQuency[:EVEN(]?
This command reads out the EVENt section of the QUEStionable register.
The command at the same time deletes the contents of the EVENt section.

MpuMeHeHue: Tonbko 3anpoc

STATus:QUEStionable:LIMit[:EVEN(]?
This command reads out the EVENTt section of the QUEStionable register.
The command at the same time deletes the contents of the EVENt section.

MpumeHeHue: Tonbko 3anpoc

STATus:QUEStionable:POWer[:EVENT{]?
This command reads out the EVENTt section of the QUEStionable register.
The command at the same time deletes the contents of the EVENt section.

lMpumeHeHue: Tonbko 3anpoc

STATus:QUEStionable:CONDition?
This command reads out the CONDition section of the QUEStionable register.
The command does not delete the contents of the EVENt section.

MpumeHeHue: Tonbko 3anpoc
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STATus:QUEStionable:FREQuency:CONDition?
This command reads out the CONDition section of the QUEStionable register.
The command does not delete the contents of the EVENL section.

MpumeHeHue: Tonbko 3anpoc

STATus:QUEStionable:LIMit:CONDition?
This command reads out the CONDition section of the QUEStionable register.
The command does not delete the contents of the EVENt section.

MpumeHeHue: Tonbko 3anpoc

STATus:QUEStionable:POWer:CONDition?
This command reads out the CONDition section of the QUEStionable register.
The command does not delete the contents of the EVENt section.

lMpumeHeHue: Tonbko 3anpoc

STATus:QUEStionable:ENABIe <DecimalValue>
This command controls the ENABIe part of the QUEStionable register.

The ENABIe part allows true conditions in the EVENt part of the status register to be
reported in the summary bit. If a bit is 1 in the enable register and its associated event
bit transitions to true, a positive transition will occur in the summary bit reported to the
next higher level.

MapameTpbl:
<DecimalValue> OwanasoH: 0 ... 65535

STATus:QUEStionable:FREQuency:ENABIle <DecimalValue>
This command controls the ENABIe part of the QUEStionable register.

The ENABIe part allows true conditions in the EVENTt part of the status register to be
reported in the summary bit. If a bit is 1 in the enable register and its associated event
bit transitions to true, a positive transition will occur in the summary bit reported to the
next higher level.

MapameTphl:
<DecimalValue> OuanasoH: 0 ... 65535

STATus:QUEStionable:LIMit:ENABIe <DecimalValue>
This command controls the ENABIe part of the QUEStionable register.
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The ENABIe part allows true conditions in the EVEN part of the status register to be
reported in the summary bit. If a bit is 1 in the enable register and its associated event
bit transitions to true, a positive transition will occur in the summary bit reported to the
next higher level.

MapameTpbl:
<DecimalValue> IOwnanasoH: 0 ... 65535

STATus:QUEStionable:POWer:ENABIe <DecimalValue>
This command controls the ENABIe part of the QUEStionable register.

The ENABIe part allows true conditions in the EVENt part of the status register to be
reported in the summary bit. If a bit is 1 in the enable register and its associated event
bit transitions to true, a positive transition occurs in the summary bit reported to the
next higher level.

MapameTpbl:
<DecimalValue> IOuanasoH: 0 ... 65535

STATus:QUEStionable:NTRansition <DecimalValue>
This command controls the Negative TRansition part of the QUEStionable register.

Setting a bit causes a 1 to 0 transition in the corresponding bit of the associated
register. The transition also writes a 1 into the associated bit of the corresponding

EVENT register.

MapameTpbl:

<DecimalValue> OuanasoH: 0 ... 65535
Mpuwmep: STAT:QUES:NTR 65535

STATus:QUEStionable:FREQuency:NTRansition <DecimalValue>
This command controls the Negative TRansition part of the QUEStionable register.

Setting a bit causes a 1 to 0 transition in the corresponding bit of the associated
register. The transition also writes a 1 into the associated bit of the corresponding

EVENT register.

MapameTphbl:

<DecimalValue> OuanasoH: 0 ... 65535
Mpuwmep: STAT:QUES:NTR 65535

STATus:QUEStionable:LIMit:NTRansition <DecimalValue>
This command controls the Negative TRansition part of the QUEStionable register.

Setting a bit causes a 1 to 0 transition in the corresponding bit of the associated
register. The transition also writes a 1 into the associated bit of the corresponding
EVENT register.
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MapameTpbr:
<DecimalValue> Ouanason: 0 ... 65535
Mpumep: STAT:QUES:NTR 65535

STATus:QUEStionable:POWer:NTRansition <DecimalValue>
This command controls the Negative TRansition part of the QUEStionable register.

Setting a bit causes a 1 to 0 transition in the corresponding bit of the associated
register. The transition also writes a 1 into the associated bit of the corresponding

EVENt register.

MapameTpbl:

<DecimalValue> [OwnanasoH: 0 ... 65535
Mpuwmep: STAT:QUES:NTR 65535

STATus:QUEStionable:PTRansition <DecimalValue>
This command control the Positive TRansition part of the QUEStionable register.

Setting a bit causes a 0 to 1 transition in the corresponding bit of the associated
register. The transition also writes a 1 into the associated bit of the corresponding
EVENt register.

MapameTpbl:
<DecimalValue> OwnanasoH: 0 ... 65535

STATus:QUEStionable:FREQuency:PTRansition <DecimalValue>
This command control the Positive TRansition part of the QUEStionable register.

Setting a bit causes a 0 to 1 transition in the corresponding bit of the associated
register. The transition also writes a 1 into the associated bit of the corresponding
EVENt register.

MapameTpbl:
<DecimalValue> OwanasoH: 0 ... 65535

STATus:QUEStionable:LIMit:PTRansition <DecimalValue>
This command control the Positive TRansition part of the QUEStionable register.

Setting a bit causes a 0 to 1 transition in the corresponding bit of the associated
register. The transition also writes a 1 into the associated bit of the corresponding
EVENt register.

MapameTpbl:
<DecimalValue> OuanasoH: 0 ... 65535
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STATus:QUEStionable:POWer:PTRansition <DecimalValue>
This command control the Positive TRansition part of the QUEStionable register.

Setting a bit causes a 0 to 1 transition in the corresponding bit of the associated
register. The transition also writes a 1 into the associated bit of the corresponding
EVENT register.

MapameTpbl:
<DecimalValue> OuanasoH: 0 ... 65535
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General Functions

13 Menu and Softkey Overview

This chapter shows an overview of all instrument functions in the form of softkey and
menu overview.
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e Functions of the Vector VOIIMEter.........cooveeiiiiiee e 364

13.1 General Functions

o General R&S ZNH Setup.....ccooo it 335
o  File ManagemeNnt........oooiiiiiiiiccccece e e e e e e e e 341
e Operating Mode SeleCtioN........cccoiiiiiiiiiiiiie e 342

13.1.1 General R&S ZNH Setup

@ R&S ZNH options
" only available with R&S ZNH-K10
2 only available with R&S ZNH-K45

3 only available with R&S ZNH-K66

The [SETUP] key opens the setup menu that contains functionality to set up the
R&S ZNH in general and functionality to set up the measurement.

Softkey Menu or Dialog items Parameters Parameters selection
Config Overview Mode DTF SWR
(CAT mode)

Return Loss

DTF & SWR

DTF & Return Loss

Return Loss

SWR

Cable Loss

Phase Unwrap
Wrap

Smith Chart
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General Functions

Softkey

Menu or Dialog items

Parameters

Parameters selection

Transmission

RL + Trans
Stimulus Start Freq
Stop Freq
Center Freq
Span
Span Mode Auto
Manual
Cable Cable Model Mark
Edit
Preview
Load
Refresh
Exit
User Model Yes
No
Frequency
Velocity Factor
Loss
Amplitude Port Power
Range Leveled
Maximum
Rcv Attn Port1
Rev Attn Port2
Reference Level
Scale
Auto Scale
Split Screen Current Trace (Trace1,
Trace2)
Analysis AVG OFF
ON
Avg Count
Points
Distance Start Dist
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Softkey Menu or Dialog items Parameters Parameters selection
Stop Dist
Length Unit Meter
Feet
Config Overview Mode MEAS S-Parameters (S11,
(VNA mode) S21,5812, 822)
SRatios (b1/a1(P1), b2/
a1(P1), b1/a2(P2), b2/
a2(P2)
SWave (a1(P1), b1(P1),
b2(P1), a2(P2), b2(P2),
b1(P2))
DISPLAY Single, Split-Hor, Split-
Vert, Triple, Quad
FORMAT dB Mag, Phase, Smith,
Phase Unwr, SWR, Lin
Mag, Real , Imag, Polar,
Group Delay
APPLY
CANCEL
Stimulus Start Freq
Stop Freq
Center Freq
Span
Analysis Points
AVG OFF
ON
Avg Count
Smoothing On
Off
Aperture Auto
Manual
Aperture Size
Amplitude Port Power
Range Leveled
Maximum

Rcv Attn Port1

Rcv Attn Port2
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General Functions

Softkey

Menu or Dialog items

Parameters

Parameters selection

Trace

Trace1, Trace2, Trace3,
Trace4d

Reference level

Scale
Coupled Traces On
Off
Config Overview Mode Trace S11
(3VVM mode) S21
Stimulus Center Freq
Span
Amplitude Port Power
Attenuation
Analysis AVG ON
OFF
Avg Count
Instrument Setup Hardware Auto Accessory On
Detection
Off
Detected Accessory
BNC Trigger Input
Reference Input
"Internal DC Bias Off
Internal DC Bias Level 2V
(Volt)
GPS GPS On
Off
Show GPS Information On
Off
Coordinate Format dd® mm' ss.sss"
dd® mm.mmm’
LAN MAC Address On, Off
DHCP On
Off
IP Address
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General Functions

Softkey Menu or Dialog items Parameters Parameters selection
Gateway
Date and Time Set Date
Set Time
Time Zone
Regional Language English, French, German,
Spanish, Italian,
Portuguese, Japanese,
Chinese, Korean,
Russian, Hungarian,
Traditional Chinese
Date Format dd/mmlyyyy,
mm/dd/yyyy
Length Unit Feet
Meter
Display Display Backlight 0-100 %
Display Color Scheme Color
Black & White
Printer Friendly
Keyboard Backlight 0-100 %
Keyboard Backlight 1-10s
Delay
Touch Interface On
Off
Audio Key Click Volume 0-100 %
System Beeper Volume | 0-100 %
Beep on Power On
Overboard
Off
Power Current Power Source
Battery Level
Battery Low Level 0-100 %
Battery Low Level Beep | Repetitive
Once
Off
Auto Power Up on AC On
Off
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General Functions

Softkey

Menu or Dialog items

Parameters

Parameters selection

Default Calibration

Perform Default
Calibration

Last Calibration Date

Last Calibration
Frequency

Last Calibration Cal Kit

Callibration Kit

Calibration Kit

Reset Reset Factory Settings Factory Reset
User Preference Site Name Site Name
User
Name
Comments
Preset Key Preset Mode User Defined
Default
Preset Dataset
Discard Calibration Data | On
Off
Working Directory User working directory On
Off
Working directory \Public
Capture Capture Screen On
Off
Capture Dataset On
Off
Capture GPX On
Off
Default Filename Measurement
Filename Counter Starts | 001
at
Capture Screen Format | PNG
JPG
Dataset Default Dataset Name Dataset
Use Instrument On
Calibration
Off
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Softkey Menu or Dialog items Parameters Parameters selection
Cable & Antenna Dedicated DTF On
Frequency
Off
Documentation Export Documentation Export
HW/SW info Hardware Instrument Model

Instrument Serial
Number

Mainboard Part Number

Mainboard Revision

Mainboard Serial
Number

Frontboard Part Number

Frontboard Revision

Frontboard Serial
Number

Controller Version

Software Software Version

Software Version Postfix

Installed Options Option Administration Device ID

Install Option

Installation Status

Exit

13.1.2 File Management

The [SAVE/RECALL] key opens the file manager that contains functionality to manage
datasets and other files.

Softkey Menu or Dialog items Parameters Parameters selection

Save On-screen KB (see
rn. 5.2, "OkpaHHasi kna-
Buatypa", Ha cTp. 79)

Exit
Recall Preview Prev
Next
Recall
Exit
Load
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General Functions

Softkey Menu or Dialog items Parameters Parameters selection
Refresh
Exit
Recall Screenshot Preview Prev
Next
Exit
Refresh
Exit
Export Trace Export Save

On-screen KB (see
rn. 5.2, "OkpaHHas kna-
Buatypa", Ha cTp. 79)

Exit
File Manager Mark

Edit Rename
Cut
Copy
Paste
Delete

Preview Prev
Next
Exit

Load

Refresh

Exit

13.1.3 Operating Mode Selection

® " only available with R&S ZNH-K45
2Available only if R&S ZNH-KQ is installed.

The [MODE] key opens the mode menu that contains functionality to select the
operating mode of the R&S ZNH.
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Functions of the Power Meter

Softkey Menu or Dialog items Parameters Parameters selection

Network Analyzer See rn. 8, "BekTOpHbIN
aHanua uenen”,
Ha cTp. 155

Cable & Antenna See rn. 13.4.1, "Cable &
Antenna
Measurements",

Ha cTp. 353

Vector Voltmeter See r11. 9, "BeKTOpHbIi
BonbTMeTp", Ha cTp. 179

’Power Meter See rn. 10, "Vamepu-
Tenb MowlHocTn",
Ha cTp. 183)

13.2 Functions of the Power Meter

This section contains all softkeys and menus that are available in power meter mode.

o Power Meter MeasuremMeENtS. .. ..o ieiiiiie et 343
o  Frequency Parameters..... ... 346
®  SCALE Parameters........ccoooiiiiieiieeeeeeeeee et et e e e e e e e e ee it s 347
o  Sweep Configuration...........ooeiiiiiiiiiiccrr e ———————— 348
o Limits LiNe Parameters... ... 348
L B = (ot o= T = 1 1= =T T 349
@ Marker Parameters........couuueeiiii ettt e 349

13.2.1 Power Meter Measurements

(D The power meter is available only if you have installed option R&S ZNH-K9.

The [MEAS] key opens a menu that contains the functionality to configure
measurements with the power meter.

Power Meter

Softkey Menu or Dialog items Parameters Parameters selection
Signal Gen
Freq
Unit dBm
dBuv
w
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Functions of the Power Meter

Softkey Menu or Dialog items Parameters Parameters selection
dB Rel

Zero

To Ref

Meas Time Short
Normal
Long

"1f "Freq Mode" (see Frequency Parameters) is set to "Channel", the softkey displays

"Channel".

Directional Power Meter with R&S FSH-Z14 & R&S FZH-Z44

The directional power meter is available only if you have installed option R&S ZNH-K9.

GSM

EDGE

3GPPWCDMA?

cdmaOne?

cdma200 1x2
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Softkey Menu or Dialog items Parameters Parameters selection
Fwd Pwr Display Average
Peak Envelope
Freq'
Unit Forward Power dBm
W
dB
Reflected Power dBm
W
VSWR
dB (Return Loss)
Zero
To Ref
Standard Correction Off
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Functions of the Power Meter

Softkey Menu or Dialog items Parameters Parameters selection
DVB-T?
DVB?
TETRA
USER 4 kHz
200 kHz
600 kHz

"1f "Freq Mode" (see Frequency Parameters) is set to "Channel", the softkey displays
"Channel".

2 Only for R&S FSH-Z44

Optic Power Measurement with ODM UPM 100

Softkey Menu or Dialog items Parameters Parameters selection
Wavelength
Unit dBm
dBuv
W
dB Rel
To Ref

Pulse Power Measurement

@ The pulse power measurement is available only if you have installed option R&S ZNH-
K29.

Tabn. 13-1: Pulse power measurement with numeric mode

Softkey Menu or Dialog items Parameters Parameters selection

Meas Mode Average

Power vs Time

Freq

Unit dBm
W

Zero

To Ref

Meas Time Short
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Functions of the Power Meter

Softkey Menu or Dialog items Parameters Parameters selection
Normal
Long
Tabn. 13-2: Pulse power measurement with trace mode
Softkey Menu or Dialog items Parameters Parameters selection
Meas Mode Average
Pwr vs Time
Freq
Unit dBm
W
Zero
Algorithm Histogram
Integration
Peak
Ref Power Config Low Ref Power 0-100 %
High Ref Power 0-100 %
Ref Power 0-100 %
Set to Default
Related to Power
Related to Voltage

13.2.2 Frequency Parameters

The [FREQ / DIST] key opens a menu that contains the functionality to set the
frequency.

Tabn. 13-3: Optic Power Measurement

Softkey Menu or Dialog items Parameters Parameters selection

Wavelength

Tabn. 13-4: Power Mefter, Directional Power Meter, Channel Power Meter, Pulse Power Measurement

Softkey Menu or Dialog items Parameters Parameters selection
'Frequency
Freq Mode 2Channel
Select Downlink Refresh
Load

PykoBoacteo nonb3oBatend 1334.5985.13 — 02




R&S®ZNH Menu and Softkey Overview

Functions of the Power Meter

Softkey Menu or Dialog items Parameters Parameters selection
Exit
Select Uplink Refresh
Load
Exit
Set to Downlink
Set to Uplink

"1f "Freq Mode" is set to "Channel", the softkey displays "Channel".

2 If "Freq Mode" is previously configured to "Channnel", the menu item displays
"Frequency".

13.2.3 SCALE Parameters

The [SCALE/AMPT] key contains functionality to configure level parameters.

Tabn. 13-5: Power Meter, Directional Power Meter, Channel Power Meter

Softkey Menu or Dialog items Parameters Parameters selection
Unit dBm
w
dB Rel
Offset
Transducer Primary
Secondary
Select Primary Load
Refresh
Exit
Select Secondary Load
Refresh
Exit
Tabn. 13-6: Pulse Power Measurement
Softkey Menu or Dialog items Parameters Parameters selection
Ref Level -70 to 30 dBm
Range Scale Adjust
100 dB (10.0dB/Div)
50 dB (5.0dB/Div)
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Functions of the Power Meter

Softkey

Menu or Dialog items

Parameters

Parameters selection

50 dB (5.0dB/Div)

30 dB (3.0dB/Div)

20 dB (2.0dB/Div)

10 dB (1.0dB/Div)

50 dB (0.5dB/Div)

Unit

dBm

W

Offset

13.2.4 Sweep Configuration

The [SWEEP] key opens a menu that contains functionality to configure the sweep.

Tabn. 13-7: Power Meter, Directional Power Meter

Softkey Menu or Dialog items Parameters Parameters selection
Meas Time Short
Normal
Long
Tabn. 13-8: Pulse Power Measurement
Softkey Menu or Dialog items Parameters Parameters selection
Trace Time 52usto1s
Conf Meas
Single Meas
Trigger Free Run
Positive
Negative
Trigger Level -30 to 20 dBm
Trigger Delay -51.1875us to 53 s
Trigger Hysteresis 0.1to 10 dB
Dropout Time 0to 10s

13.2.5 Limits Line Parameters

The [LINES] key opens a menu that contains functionality to configure the limits line.
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Functions of the Power Meter

Tabn. 13-9: Power Mefer, Channel Power Meter, Optic Power Meter

Softkey Menu or Dialog items Parameters Parameters selection
Show Limit Lines
Upper Limit Set Threshold
Remove
Lower Limit Set Threshold
Remove
Auto Beep

13.2.6 Trace Parameters

The [TRACE] key opens a menu that contains functionality to configure the trace.

Tabn. 13-10: Pulse Power Measurement

Softkey Menu or Dialog items Parameters Parameters selection
Trace Mode Clear/Write
Average
Detector Average
Max Peak
Show Enable Trace 2

Enable Memory 1

Enable Memory 2

TracexMemory

13.2.7 Marker Parameters

The [MARKER] key opens a menu that contains functionality to configure the marker
on the trace

Tabn. 13-11: Pulse Power Measurement with trace mode

Softkey Menu or Dialog items Parameters Parameters selection
New Marker

Marker Type

Delete Marker Delete Selected

Delete All Delta

Delete All

Select Marker

Set Marker Search Range
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Softkey Menu or Dialog items Parameters Parameters selection

Set To Peak

Set To Next Peak

Set To Minimum

All Marker To Peak

Center=Marker Freq

Ref Level=Marker Level

13.3 Functions of the Wizard

This section contains all softkeys and menus that are available in the measurement
WIZARD.

0  MeasuremMeNnt WIZard...........ooiiei it e et e e e e e e e e st e e enan s 350

13.3.1 Measurement Wizard

The [WIZARD] key opens a menu that contains the functionality to perform wizard

measurement.
Softkey Menu or Dialog items Parameters Parameters selection
Load Meas Set Edit Rename
Cut
Copy
Paste
Delete
Refresh
Load
Exit
Start Meas Continue Next Meas Continue
Interrupt
Skip
Finish Wizard
Cancel
Repeat Meas
Interrupt Leave Menu'

Resume Sequence
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Softkey Menu or Dialog items Parameters Parameters selection
Cancel
Finish Wizard
Cancel
Interrupt Leave Menu'
Resume Sequence
Cancel Yes
No
Skip Continue Next Meas
Repeat Meas
Interrupt
Finish Wizard
Cancel
Interrupt Leave Menu'
Resume Sequence
Cancel
Skip Continue
Interrupt
Skip
Finish Wizard
Cancel
Finish Wizard
Cancel Yes
No
Finish Wizard
Cancel Yes Save Result
Discard Result
No
Meas Setting General Measurement Definition
User
Number of Steps
Description
Site Site Number
Comments
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Functions of the Cable & Antenna

13.4

Softkey Menu or Dialog items Parameters Parameters selection
GPS Position
Cable Definition Use Wizard Cable On
Settings
Off
Cable Model Load
Refresh
Exit
Clear Cable Model Clear
Cable length
Cable Settings Default Calibration
Use Stored Calibrations | On
Off
Meas Spec
Meas Results Mark
Edit Rename
Cut
Copy
Paste
Delete
Preview Prev
Next
Exit
Refresh
Exit

Exit

"Press [WIZARD] key to resume back the wizard measurement.

Functions of the Cable & Antenna

This section contains all softkeys and menus that are available in the measurement
Cable & Antenna.

e Cable & Antenna MEaSUIrEMENTES. .......ciiiiieeie e e e e e eeeee 353
® FREQ/DIST PaArametersS..... i coi ettt e e e ee e e e s eeaanns 353
®  SCALE Parameters........cccooiiiiiiiiiiiereieeee sttt e e e e e ee e e e bbb 354
@  SWEEP ParameterS.. ... ic ittt s et e e e e e e e e e e e e e e e e e e e resaraab b 355
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13.4.1

Functions of the Cable & Antenna

FORMAT Parameters......u oottt et eeb s 355
TRACE Parameters........couuuiiiiieieeiee ettt e e e e e et e e e e e enaaans 356
Limits LiNe Parameters.........ooevuei oo e 356
MARKER Parameters........u oottt e 357
(07 I = 1= 0 g1 (=Y = 358

Cable & Antenna Measurements

The [MEAS] key opens a menu that contains the functionality to configure the cable &
antenna measurements.

Softkey Menu or Dialog items Parameters Parameters selection
Return Loss RL
RL + Trans
Cable Loss Normal
(Open + Short) / 2 Continue Continue
Cancel
Cancel
Transmission Trans
RL + Trans
DTF
DTF Config Cable Config Cable Model
User Model
User Settings Frequency
Velocity Factor
Loss
Clear Model
Split Screen
DTF List
DTF List Threshold
Back
Driving Port Port 1
Port 2

13.4.2 FREQ/DIST Parameters
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The [FREQ/DIST] key opens a menu that contains the functionality to set the
frequency and cable distance.
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Functions of the Cable & Antenna

Tabn. 13-12: DTF only

Softkey Menu or Dialog items Parameters Parameters selection

Start Dist

Stop Dist

DTF Center Freq

DTF Span Coupled

Auto

Manual

DTF Start Freq

DTF Stop Freq

Softkey Menu or Dialog items Parameters Parameters selection

Start

Stop

Center

Span

Signal Standard Select Downlink Mark
Edit
Preview
Load
Refresh
Exit

Select Uplink Mark

Edit
Preview
Load
Refresh
Exit

Set to Downlink

Set to Uplink

Set to Uplink + Downlink

13.4.3 SCALE Parameters

The [SCALE / AMPT] key opens a menu that contains the functionality to set the
vertical axis of the measurement diagram.
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Softkey Menu or Dialog items Parameters Parameters selection

Auto Scale

Range

Ref Value

Ref Pos

Port Config Port Power

Range Leveled

Range Maximum

Rcv Attn Port 1

Rcv Attn Port 2

Rf Off

13.4.4 SWEEP Parameters

The [SWEEP] key opens a menu that contains the functionality to set the sweep.

Softkey Menu or Dialog items Parameters Parameters selection

Number of Points

Hold

Meas BW Frequency

Single Sweep

Continuous Sweep

13.4.5 FORMAT Parameters

The [FORMAT] key opens a menu that contains the functionality to set the
measurement format.

Softkey Menu or Dialog items Parameters Parameters selection
dB Mag
Phase Wrap
Unwrap
Smith
SWR
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Functions of the Cable & Antenna

13.4.6 TRACE Parameters

The [TRACE] key opens a menu that contains the functionality to set the trace.

Softkey Menu or Dialog items Parameters Parameters selection
Trace Mode Average Off

Average On
Smoothing Smoothing Off

Smoothing On

Aperture Auto

Aperture Manual

Show Memory

Trace>Memory

Select Trace

Trace Math Off

Trace - Memory

Memory / Trace

13.4.7 Limits Line Parameters

The [LINES] key opens a menu that contains functionality to configure the limits line.

Softkey Menu or Dialog items Parameters Parameters selection

Display Line

Show Limit Lines

Upper Limit Set Threshold

Load From File

(X) Stimulus

(Y) Response

Remove

Lower Limit Set Threshold

Load From File

(X) Stimulus

(Y) Response

Remove
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13.4.8

Functions of the Cable & Antenna

Softkey

Menu or Dialog items

Parameters

Parameters selection

Select Trace

Auto Beep

MARKER Parameters

The [MARKER] key opens a menu that contains the functionality to set the marker.

Softkey Menu or Dialog items Parameters Parameters selection
New Marker Clear/Write

Average
Marker Type

Delete Marker

Delete Selected

Delete All Data

Delete All

Select Marker

Marker Mode

Normal

dB Magn + Phase

Lin Magn + Phase (Rho)

Real + Imag

R +jX

G+jB

SWR

Delay

Set Marker

View List

Search Range

Search Range 1 Lower Limit
Upper Limit
Search Range 2 Lower Limit
Upper Limit

Selected Marker

Search Range Off

Search Range 1

Search Range 2

All Markers

Search Range Off

Search Range 1

Search Range 2
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Functions of the Vector Network Analyzer

Softkey Menu or Dialog items Parameters Parameters selection

Select Marker

Exit

Set To Peak

Set To Next Peak

Set To Minimum

All Marker To Peak

13.4.9 CAL Parameters

The [CAL] key opens a menu that contains the functionality to calibrate the instrument.

Softkey Menu or Dialog items Parameters Parameters selection
Calibrate Cal Config
Start Cal

Start Auto Cal

Cancel

Offsets Length Offset P1

Length Offset P2

User Calibration

13.5 Functions of the Vector Network Analyzer

This section contains all softkeys and menus that are available in the measurement
Vector Network Analyzer.

e Vector Network Analyzer Measurements........ccccooeveeeiiee e 358
@ FREQ/DIST PArameters.......uuuuuuuuuiieeieieieeeeeeeeeeeeeee ettt e s e n e e e e aaaaeas 359
@  SCALE ParametersS.......ooceuuueiieeeeeeeee ettt ettt 360
@ SWEEP Parameters.....uu oot ettt ettt e e e 361
L O Y VAN I =T = 0 0[] (Y £ 361
@  TRACE ParametersS.......ccuuuiiiiiieeieee ettt e e e e e e e e e e e e s eeaaaas 361
®  Limits LiN€ Parameters.........uuuuuiuuiiiieie et 362
0 MARKER Parameters........couuciiiiiiiiiiie ettt e e e ee e e e e eeeee 363
@ CAL ParameterS.......couuueieiiiieiiee ettt e ettt e e e e e et e e e e e e araa e e e e e erra e aaees 364

13.5.1 Vector Network Analyzer Measurements

The [MEAS] key opens a menu that contains the functionality to configure the vector
network analyzer measurements.
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Functions of the Vector Network Analyzer

13.5.2

Softkey Menu or Parameters Parameters selection
Dialog items
S11
S21
S12
S22
Select Trace
More 'Ratios b1/a1(P1)
b2/a1(P1)
b1/a2(P2)
b2/a2(P2)
More Port 1 Numerator al, b1, a2, b2
Denominator al, b1, a2, b2
Driving Port Port 1, Port 2
Back
Back
"Wave al
b1
a2
b2
Driving Port Port 1
Port 2
Back
Back

' Available only with R&S ZNH-K66

FREQ/DIST Parameters

The [FREQ/DIST] key opens a menu that contains the functionality to set the
frequency and signal standard.

Softkey

Menu or Dialog items

Parameters

Parameters selection

Start

Stop

Center
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Softkey Menu or Dialog items Parameters Parameters selection
Span
Signal Standard Select Downlink Mark
Edit
Preview
Load
Refresh
Exit
Select Uplink Mark
Edit
Preview
Load
Refresh
Exit
Set to Downlink
Set to Uplink
Set to Uplink + Downlink

13.5.3 SCALE Parameters

The [SCALE / AMPT] key opens a menu that contains the functionality to set the
vertical axis of the measurement diagram.

Softkey Menu or Dialog items Parameters Parameters selection

Auto Scale

Scale

Ref Value

Ref Pos

Coupled Traces

Port Config Port Power

Range Leveled

Range Maximum

Rcv Attn Port 1

Rcv Attn Port 2

Rf Off

PykoBoacteo nonb3oBatend 1334.5985.13 — 02




R&S®ZNH Menu and Softkey Overview
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13.5.4 SWEEP Parameters

The [SWEEP] key opens a menu that contains the functionality to set the sweep.

Softkey Menu or Dialog items Parameters Parameters selection

Number of Points

Meas BW Frequency

Sweep Auto
Manual

Trigger Free Run

External Rise

External Fail

Trigger Delay

Single Sweep

Continuous Sweep

13.5.5 FORMAT Parameters

The [FORMAT] key opens a menu that contains the functionality to set the
measurement format.

Softkey Menu or Dialog items Parameters Parameters selection
dB Mag
Lin Mag
Phase Wrap
Unwrap
Smith
SWR
More Real
Imag
Polar
Group Delay
Back

13.5.6 TRACE Parameters

The [TRACE] key opens a menu that contains the functionality to set the trace.
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Functions of the Vector Network Analyzer

Softkey Menu or Dialog items Parameters Parameters selection

New Trace Add Trace

Add Trace + Disp

Delete Trace Delete Selected
Delete All

Trace Mode Average Off
Average On

Smoothing Smoothing Off

Smoothing On

Aperture Auto

Aperture Manual

Memory Show Memory Memory 1
Memory 2
Memory 3
Memory 4
Trace>Memory

Select Trace

Trace Math Off

Trace - Memory

Trace / Memory

Select Trace

Display Single

Dual-Hor

Dual-Vert

Triple

Quad

13.5.7 Limits Line Parameters

The [LINES] key opens a menu that contains functionality to configure the limits line.

Softkey Menu or Dialog items Parameters Parameters selection

Display Line

Show Limit Lines

Upper Limit Set Threshold
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13.5.8

Softkey

Menu or Dialog items

Parameters

Parameters selection

Load From File

(X) Stimulus

(Y) Response

Remove

Lower Limit

Set Threshold

Load From File

(X) Stimulus

(Y) Response

Remove
Select Trace
Auto Beep
MARKER Parameters

The [MARKER] key opens a menu that contains the functionality to set the marker.

Softkey Menu or Dialog items Parameters Parameters selection
New Marker Clear/Write

Average
Marker Type

Delete Marker

Delete Selected

Delete All Data

Delete All

Select Marker

Marker Mode

Normal

dB Magn + Phase

Lin Magn + Phase (Rho)

Real + Imag

R +jX

G+jB

SWR

Delay

Set Marker

Coupled Marker

View List
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Functions of the Vector Voltmeter

Softkey Menu or Dialog items Parameters Parameters selection
Search Range Search Range 1 Lower Limit
Upper Limit
Search Range 2 Lower Limit
Upper Limit
Selected Marker Search Range Off

Search Range 1

Search Range 2

All Markers Search Range Off

Search Range 1

Search Range 2

Select Marker

Exit

Set To Peak

Set To Next Peak

Set To Minimum

All Marker To Peak

13.5.9 CAL Parameters

The [CAL] key opens a menu that contains the functionality to calibrate the instrument.

Softkey Menu or Dialog items Parameters Parameters selection
Calibrate Cal Config
Start Cal

Start Auto Cal

Cancel

Offsets Length Offset P1

Length Offset P2

User Calibration

13.6 Functions of the Vector Voltmeter

This section contains all softkeys and menus that are available in the measurement
Vector Voltmeter.
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Vector Voltmenter Measurements

The [MEAS] key opens a menu that contains the functionality to configure the vector
voltmeter measurements.

Softkey Menu or Parameters Parameters selection
Dialog items

S11

S21

> Ref

FREQ/DIST Parameters

The [FREQ/DIST] key opens a menu that contains the functionality to set the center
frequency.

Softkey Menu or Dialog items Parameters Parameters selection

Center

SCALE Parameters

The [SCALE / AMPT] key opens a menu that contains the functionality to set the power
and attenuation of the measurement.

Softkey Menu or Dialog items Parameters Parameters selection

Power

Attenuation

SWEEP Parameters

The [SWEEP] key opens a menu that contains the functionality to set the sweep.

Softkey Menu or Dialog items Parameters Parameters selection
Meas BW Frequency
Hold
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Softkey Menu or Dialog items Parameters Parameters selection

Trigger Free Run

External Rise

External Fail

Trigger Delay

Single Sweep

Continuous Sweep

13.6.5 TRACE Parameters

The [TRACE] key opens a menu that contains the functionality to set the trace.

Softkey Menu or Dialog items Parameters Parameters selection
Trace Mode Average Off
Average On

13.6.6 CAL Parameters

The [CAL] key opens a menu that contains the functionality to calibrate the instrument.

Softkey Menu or Dialog items Parameters Parameters selection
Calibrate Cal Config
Start Cal

Start Auto Cal

Cancel

Offsets Length Offset P1

Length Offset P2

User Calibration
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