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Camoe coBepLIeHHoe

B OTPaC/IM TEXHMYECKOE
peweHne ons
TeCTUPOBAHNS
BY-ycTponcTs

[obentecb abcontoTHOrO
NPeBOCXOACTBa

Bce MolHble U3MepUTebHbIE MPUN0XKEHUS
PNA-X MOXHO MCMONb30BaTh A4
TECTMPOBAHWUSA YCTPOMCTB Ha NAacTUHE.

BbibepnTte nuaepa B 06,1aCTN aHaNM3a Uenemn

CBY-aHanmnzaTtopsl Lenen cepum PNA-X - BepwmnHa 40-neTHen ncTopmm TeXHUYECKOro
NMOepcTBa M MHHoBaUMn KoMnaHum Keysight B o6nacTtu aHannsa BY-uenew. MNprbopsl cepun
PNA-X sBNsit0TCA CaMbIMU MHTEMPUPOBAHHLIMU U TMOKUMM CpeCTBaMM TECTUPOBAHMS
CBY-granasoHa Ans M3MepeHns NapamMeTpPoB aKTUBHbIX YCTPOWCTB, TaKMX KaK yCUNMTenu,
CMecUTenu 1 npeobpasoBaTesIn 4acToThl, OCTAB/IAA KOHKYPEHTOB AasleKO No3aan.

O6beanHeHve ABYX BHYTPEHHUX UCTOYHWMKOB CUTHANI0B, CXEMbl CYMMUPOBAHUS
CUTHaNoB, NPUEMHMKOB A9 U3MEpeHUs S-napamMeTpoB U LWYMa, UMMYbCHbIX
MOLOYNATOPOB M reHepaTopoB, rmMbkoro Habopa KoMMyTaTopoB 1 BY-Toyek gocTtyna
CO3[3ET MOLLHYIO annapaTHyto naaTdopMy ANS WMPOKOro AMana3oHa U3MepeHuni
NIMHENHbIX N HeNTMHEMHbIX NapaMeTpoB, obecneymBaeMbix NPy 04HOM Habope
NOAK/IIOYEHUI K TeCTUpyeMoMy ycTponcTay (TY).

Mpu TeCTMpoOBaHUM NapaMeTpPOB aKTVBHbIX YCTPOWCTB, B 3aBUCKHMOCTU OT CTOALWMX 3aay,
TpebyeTcs onTUManbHoe coveTaHne 6bICTPOAENCTBUSA U NPOM3BOANTENbHOCTH. Ha 3Tane
pa3paboTku aHanm3aTtopbl cepnn PNA obecneymBatoT BbICOKMI YPOBEHb AOCTOBEPHOCTM
N3MepeHni, Ha NPOM3BOACTBE - BbICOKYIO MPOM3BOANTENBHOCTL M MOBTOPSIEMOCTb
n3mepeHnin. Kaxabii aHanusatop cemencTtea PNA - 370 BonoLweHWe HalWero onbiTa B
061acT TeCTMPOBAHMS NAapaMeTPOB JIMHENHbIX U HENIMHEHbIX YCTPOWCTB.

CaMbll WWMPOKMI B MUPE CNEKTP M3MEPUTENBHbBIX MPUIOXKEHMIA

MpunoxxeHna PNA-X obecneynBatoT CKOPOCTb, TOYHOCTb 1 MPOCTOTY NPOBEAEHUS
CTaHAAPTHbIX M3MepeHuit napameTpoB BY-ycTponcTB npu KoakcnanbHOM NOAKIIOUYEHNH,
B YCTPOMCTBE NMOAKTOYEHWS UK HA NNAcTUHe. 3TN NPUIIOKEHUS BKITIOYALOT!

- VI3mMepeHuns S-napameTpos - VI3MepeHue ycunenuma/notepb
(B8 HI 1 UMNyNbCHBIX pexxumax) npeobpa3oBaHus
— N3mepeHne kKoadduumeHTa wyma — 3MepeHns ¢ ICNONb30BaAHUEM UCTUHHbIX
- M3MepeHune Komnpeccum onddepeHUManbHbIX CUTHAN0B CTUMYOB
KoabbuumneHTa ycunenums — OnpepeneHune xapakTepUCTUK HENMHENHbIX
- M3MepeHune NHTepMOoYNAUNOHHbIX KOMMOHEHTOB ¥ X-NapamMeTpoB
N FTaPMOHUYECKNX UCKAXKEHMI — TecTMpoBaHWe aHTEHH

TexHOI0MMA aHanmM3a uenewn 4o HaHogMana3oHa

AHanusatopbl uenen cepum PNA-X coBMECTUMbI TaKXKe CO CreayLnMN TEXHUYECKUMN
peweHnamMmn komnavmm Keysight:

— [NporpamMMHoe obecneyeHne N3MepuTenNbHOM cUcTeMbl GU3NYECKOrO YPOBHS
(PLTS) s KannmbpoBKK, U3MEPEHMA M aHaNN3a JIMHENHbIX MaCCUBHbIX CPeACTB
MexcoeauHeHni (kabenu, coeanHUTeNM, 06beAMHUTENbHbIE NAATbl 1 NeYaTHbIe NNaThl).

— O6opynoBaHue U NPUHAANEXKHOCTU 4S5 UCCNIe[0BaHNS CBOWCTB MaTepunanos,
nomoraloLine onpefennTb, Kak MaTeprasbl B3aMMOAENCTBYIOT C 3/IEKTPOMArHUTHbIMK
NofsiMK, MOCPEeACTBOM BblUMCIIEHUS IU3NEKTPMUYECKON U MarHUTHOM MPOHMLLAEMOCTY.

— OTMeuYeHHbIN Harpagamu ckanmpytowmn CBY-mMmukpockon 4ns co3faHns MOLLHON
N YHUKASIbHOW KOMBMHaU MKW, NpeaHa3HaYeHHon 08 Tonorpaduyeckmnx n3amMepeHmni
KannbpoBaHHbIX EMKOCTEN W NIOTHOCTW NIErMPYOLLMX NPUMECEN MPU HAHOMETPOBbIX
pa3mepax.

Hy>XHbI anana3oH YacToT gNnsa Bawwnx 3agad

WNEpZA2E8 OT 10 MIy, oo 8,5 My,

NEPZARER O1 10 My o 13,5 My

N5242B O1 10 MIy** po 26,5 Ny,

N5244B O7 10 MINy po 43,5 Ty,

N5245B O7 10 MINy o 50 My,

N5247B O1 10 MIy** po 67 Ny,

PNA-X c MogynaMum MM-gunana3soHa Ot 10 My po 1,5 Tly,

**HekoTopble onuMy NO3BONAIOT PACWIMPUTL AMana3oH YacToT BHM3 ao 900 Iy

Co3panTe ONTUMasbHYIO CUCTEMY C HYXKHbIM AKana3oHoM YaeToT.
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KoMmnnekc naMmepeHui ¢ 3aMeHuTe Lenyto CToMKy ¢ 0bopyaoBaHNUeM O04HMUM NpubopoM

MOMOLLBKO O4HOTO I'Ipl/|60p8 06napas BbICOKOMHTENPUPOBAHHBIMU N YHMUBEPCASbHBIMN
annapaTHbIMK CPeaCcTBaMU M PEKOHOUTYPUPYEMbBIMY
N3MepuTenbHbIMK TpakTammn, PNA-X no3BonsieT 3aMeHnTb
Lenble CTONKK ¢ 060pyA0BaHNEM OAHUM U3MEPUTESTbHbBIM
npnbopoM. OamnH PNA-X MoxKeT 3aMeHUTb cneaytouime
n3MepuTenbHble NPUOoPLI:

— aHanusaTtop uenem . D |
aHanM3aTop cnekTpa i
[Ba UCTOYHMKA CUTHANOB o
N3MepuUTeNb/aHanmM3aTop KoadduumneHTa Wyma
N3MepUTENN MOLWHOCTH

KOMMYTaUMOHHas MaTpuua

UMdpPoOBON BONLTMETP

MNpeumyllecTsBa peleHnsa Ha 6asze PNA-X

Bonee npocTas apxnTeKkTypa UCNbITAaTENbHbIX CUCTEM

nosBosiser...

...CHU3WUTb CTOMMOCTb annapaTHbIX CPeACTB M NPOrpaMMHoOro obecneyeHns

...yCKOpWUTb pa3paboTKy 1 Hayano NpoM3BOACTBa

...COKPaTUTb BPeMs MPOCTOS U CHU3UTb CTOMMOCTb TEXHMYECKOr0 06CYKNBAHNS

...COKpPaTUTb pasMepsbl M NOTPebIAEMYI0 MOLLHOCTb

YckopeHue BpeMEHM UCMNbITaHUIN NO3BOJISET...

...MOBbLICUTb NPON3BOANTENBHOCTL CUCTEMBI

Bonee BbICOKAsi TOYHOCTb NO3BONIAET...

...MOBbLICUTb Ka4eCTBO BbIMYCKAaeMON NPOAYKLMM 1 Boslee TOYHO onpenensaTb
XapaKTepPUCTUKM YCTPONCTB

[MbKMe annapaTHble CpeacTBa NO3BONSAOT ObITb FOTOBLIM...

..K ByaywmM TpeboBaHMSAM K UCMbITAHUSAM
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Mcnonb3ys ofvH Habop NOAKOUEHNI K YCUANTENIO UK
npeobpasosaTesito YacToTbl, PNA-X MOXXeT n3MepsTb
S-napameTpbl, UHTEPMOAYNSALNOHHBIE UCKAXKEHUS,
3aBUCMMOCTb KoMnpeccumn koadduuneHTa ycunenns n ¢assl
0T 4acToThl, KO3QDUUMEHT LUYMa U MHOFOE IpYroe B pexume
HI (HenpepbiBHas reHepauns rapMoHUYEeCKUX CUrHaN08)

NMNOYNbCHBIX PEXUMaXx.
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[lpakTnyeckune MNpumep 1

PeE3YJIbTAaThbl — MocTaBLMK KOMMOHEHTOB /19 @a3POKOCMUYECKON/060POHHOM
NpUMepsb MPOMbILIEHHOCTW COKPaTWUI BPEMA TECTUPOBAHNA Ha 95%

npuMeHerns PNA-X  Mpobnemsi

3aka3umk nponssoamnT 6onee 4600 TNoB BY-KOMNOHEHTOB, NPUYEM B N0OON AaHHbIN
MOMEHT BPEMEHM B MPON3BOACTBE HaxoamnTcs 06bi4Ho okono 1000 ycTponcTs. 3Tu
YCTPOMCTBA BKJIIOYAOT GULTPLI, YMHOXUTENM YACTOThI, yCUNUTENN U NEepeKoyaTeny,
paboTatowme B ananasoHe yactot oT 10 MIy go 60 My, 3akasumky Heobxoamnmo bbino
YMNPOCTUTb UCMbITaTeNbHYO CUCTEMY A1t O4HOI0 M3 MHOMOMOPTOBbIX YCTPOMCTB, MPUYEM
OH HaMepeBasics pa3paboTaTb aBTOMATU3NPOBAHHYIO UCMbITaTebHYIO cucTemy (AUC),
He TpebytoLlyto BMewaTenbcTBa onepatopa. OCHOBHble Npobnemsl 6bln crepyrowme:

"Ml §b|6paﬂm PNA-X komnaHun — CJIOXKHbIE 1 OPOrne UCMbITaTesbHblE CUCTEMbI, COCTOSALLNE U3 HECKOBbKMNX
Keysight, nockosnbky 3o annapaTypHbIX CTOeK C 060pyL0BaHNEM M KMTOMETPOB M3MEPUTENbHbLIX Kabenewn;
NS CISSE LU MEAUITIAES — HeobXoAMMOCTb MHOXECTBa NepenoaKIYeHnin Kabenen 1 NOBTOPHbIX KanMBpoBOoK,
nepenoakioyeHus kabenen CBSA3aHHbIX C MOCTOAHHbIX BMELIATEIbCTBOM OMepaTopa U BpeMeHEM MpoCTos;
MEXAY U3MEPEHNAMU U NOJTYHNTL — 3HAYUTESIbHbLIN 06BEM MOBTOPHbLIX UCMLITAHWI 1 BOMbLIOE BPEMS BbIHYXOEHHOT0
6onblle aKTUBHbLIX N3MEPEHUN, MPOCTOSt CUCTEMBI.

4yeM nNo3Boana Bbl Nt06ON apyron

aHanusaTop uenewn. PaHbwe PGByJ'IbTaTbI

009 U3MepeHus S-napameTpos,

BEKTOPHOr0 aHanN3a CUrHaNoB Bo3moxkHocTb PNA-X 06begnHATbL B 04HOM Nprbope 60Mblie akTUBHbLIX U3MEpeHunH,

n3amepeHns KoahGULMeHTa Wyma 4yeMm nobon Apyron NPoAYKT Ha pbiHKe, 0becneynno cnegylive pe3ynbTathbl:

Mbl MCMOJIb30BAIN OTAEJIbHbIE — YCKOpEeHMe BpeMeHU UCMbITaHWRN: COKpalleHe BPEMEHW UCMbITAaHWI C 4 4YacoB A0

n3MepuTenbHble Npubopsl, a Tenepsb, 24 MWHYT Ha OLHO 3HaYeHWe TeMnepaTypbl Mo CpaBHEHMIO ¢ NpegwecTBytowen ANC

ncnonb3ya PNA-X, Mbl MoXKeM npMBeNo K 0bLeMy COKpaLLEHMNI0 BpEMEHW UcnbITaHnn Ha 95%;

NPOBOAUTbL BCE 3TU aKTUBHbIE — COKpauweHue 06bEMa 060pyﬂ.OBaHI/I$II 3aMeHa O0eBATKM annapaTypHbIX CTOEK C

N3MEPEHMS C MOMOLLbI0 O4HOMO obopypnoBaHveM Tpema 12-NopToBbIMM aHanv3saTopamu Lenen PNA-X;

npu6opa.” — yBeNMYEeHWe NPON3BOANTENIBHOCTM TPy a onepaTopa: onepaTopaM paspeLleHo
KOHTPONMPOBAaTb 4 UCMbITaTeNbHbIX CTaHLWMW OA4HOBPEMEHHO; UCKJI0YEHa

PykosoauTens oraena paspaboTku HEeO0BX0AMMOCTb B MCMbITATENbHbIX CTAHLMAX, YNPABAAEMbIX O4HUM ONEePaTopoMm;

NCMbITATE/IbHbIX CUCTEM — COKpalleHne NoBTOPHbIX UCMbITAHUA U NepPenoaKIoYeHU kabenen.

[Tpumep 2

Pa3paboTurK 1 Npon3BoaMTENb CNYTHUKOB COKPaTWU BpeMs
TECTUPOBAHMSA C TPEX YACOB [0 TPEX MUHYT

[Mpobnembl

3Ta aspoKocMmMYecKas KOMNaHus NPoBOAMNA CnelmasbHble CTeHA0BbLIE UCMNbITaHUSA U
HaMepeBasiaCb MOJEPHU3NPOBATb CBOW UCMbITaTesIbHbIE CUCTEMBI, YTOBbI MOBLICUTH
MPOM3BOAMTENIbHOCTb MCMbITAHWI 1 06BEM BbIMyCKa NpoayKuun. MNpeawecTeyolime
CUCTEeMbl UCMbITAaHMN BOPTOBOM annapaTypbl CNYTHMKOB MCNONb30BaaM 6onblloe
KOJIMYECTBO CTOEK C 0bopyaoBaHMEM, U UX MCMOMb30BaHMe HblN10 CBA3aHO C HOMbLLIMMMN
HaknagHbIMK pacxogamu. Komnawun TpeboBanocb TpaTUTb MHOIO BPEMEHW 1N YCUNi
0715 NPOrpaMMMpPOBaHMS N TEXHUYECKOr0 06CYXKNBAHUSA 3TUX UCMbITAaTENbHbIX CUCTEM.

Pe3ynbTathl

CHauasia aspoKocMmyecKas KoMnaHus 3akynuna dyetsipe PNA-X (Mogenu ¢ aManasoHoMm
4acToT 40 26,5 1 50 ') B cBA3M CO 3HAUYMTESbHBIM POCTOM NMPOU3BOAUTENILHOCTY U
06bEMa BbINyCcKa NPOAYKLMN KOMMNAHUSA 3aKynua elé BoCeMb aHann3aTopos. B oaHoOM
M3 TECTOB CTEMNeHb YNyylleHNs NpeBbICKIa BCe OXKMAAHNS: n3MepeHne AYX, paHee
Tpebosaslee 20 MUHYT, 3aHAI0 MEHbLUE MUHYTbI. 3aMEHNB CBOIO UCMbITAaTeNbHYIO
cucTeMy aHanmaaTopom uenen PNA-X, komMnaHusa adbeKTBHO MoepHM3MpoBana u
ynpocTusia NpoLecc UCMbITaHWI, YTO MO3BOJIUIIO NOJYYUTb CReayoUe pe3ynsTaThl:

— YCKOpEHWEe BPEMEHU UCMbITAaHUIN: NPU UCNONHEHWUW NOSIHOrO Habopa TecToB BpeMs
MCMbITAHWIA COKPATUIIOCh C TPEX YACOB [0 TPEX MUHYT,

— COKpalweHue 06bEMa 060pyAOBAHMSA: 3aMeHa OBYXCTOEYHON CUCTEMbI UCMbITAHWIA
6opTOBOW annapaTypbl OAHUM 4-NOPTOBLIM aHann3aTtopoM Lenen PNA-X;

— YMEeHblUEeHVe pa3MepoB CUCTEMbI: COKpaLeHe MECTa, 3aHUMaeMora cucTemMon, 1
noTpeba9emMom MOLLHOCTHN.
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“Mbi BbIGpanun PNA-X komnaHum
Keysight 6narogaps ero yHuKanbHowm
CcnocobHOCTM NpoBeeHns
KOMMeKca N3MepeHuin npm

o4HOM noaktodeHunn. PNA-X
ABNSAETCHA TAKXKE e ANHCTBEHHbIM
TEXHUYECKUM peLlEeHNEM, KOTOPOe
Mbl HalL K, NO3BOISIOLLUM TOYHO
NMPOBOANTb M3MEPEHNS HENTMHENHbIX
XapaKTepPUCTMK, NCNOMb3YS
nporpammHyto onumto NVNA.

3T0 NO3BOMINIO HAM C3KOHOMUTb
nopa3nTelbHO MHOrO BPEMEHM

npv pa3paboTKe, MOCKOJbKY Mbl
MOrIM 6bICTPO M TOYHO ONpenensThb
XapaKTEPUCTUKN HEIMHENHOIO
NOBEAEHNSA TECTUPYEMbIX YCTPONCTSB,
LaXKe Npy KpanHe BbICOKMX YPOBHAX
MOLLHOCTM"

PykoBoauTess oTaesna pa3paboTku
UCMbITATeIbHbIX CUCTEM

[MToumep 3
[Mpon3BoanTenb cucTeM BECNPOBOAHON CBA3M COKPATU BpeEMS
TecTmpoBaHua ¢ 30 go 10 MuHyT

[MpobneMbl

Mpov3BoamnTens pa3pabaTbiBan HOBYHO LUIMPOKOMNOAOCHYO cucTeMy 6ecnpoBOAHON
cBsI3U, 1 eMy TpeboBanack 6onee BbICTPOAENCTBYOWAS UCTIbITaTEIbHAsA CMCTEMA.
MMetolascsa cnctemMa cocTosa U3 ABYX MCTOYHMKOB CUIHAJIOB, aHanmn3aTopa cnekTpa
1N n3MepuTenen MowHocTK. o NnpeaBapuTeNbHOM OLLEHKE NPU UCMONb30BaHMN 3TON
CUCTeMbl NS TECTUPOBAHWA HOBOIO NPOoAYyKTa noTpeboBanock 6bl 30 MUHYT, X0Ts BbiNa
nocTasfieHa uenb 4ocThYb 15 MUHYT. lMoMnMo 6o1ee BbICTPOro TeXHNYECKOro peLlleHns ons
NCNbITaHWIM, KOMNaHMK TpeboBanoCh TakKe NPOBOANTL U3MepeHns KoabodurLmMeHTa Wyma U1
MNCKaXkeHul ¢ 6osiee BbICOKOM TOYHOCTbI0. KpoMe Toro, TpeboBanoch N3MepsTb Npu OJHOM
noAKJYeHM Npeobpas3oBaTeIn KaK C MOBbILLIEHNEM, TaK U C MOHUIKEHWEM YacToTbl.

Pe3ynbTathl

3aMeHa CyLLeCcTBYOWEN UCMbITaTENbHOM CUCTEMbl OAHUM 4-nopToBbiM PNA-X ¢
auanasoHoM yacTtoT fo 50 ML No3BoNMA0 KOMMNAHWK NOMYYUTh CleayoLine pe3ynbTaThl:

— YCKOpEHWe BPEMEHU UCMbITAaHUIN: NPU UCNOHEHWUW NOSIHOrO Habopa TecToB BpeMs
TECTUPOBAHMS COKPATUIOCH C TPUALATM MUHYT [0 AECATU MUHYT;

— YMEeHblUEHVe BPEMEHVW NPOCTOS U COKpaLLeHVe 3aTpaT Ha TeXHUYECKoe
06cnyXuMBaHME: yMeHbLUEHWE KONMYEeCTBa NCMOMb3yeMoro 060pyaoBaHus
COKPaTuU/I0 BpeMs NOATOTOBKMW K paboTe, a Tak>Ke CBEO K MUHUMYMY Npobaembl,
CBSI3aHHbIE C MHOMOUYNCIEHHbIMW 0TKa3aMun 060PYA0BaAHNS, M MPUBENO K CHUXKEHMIO
CTOMMOCTM EXXerofiHblX paboT No KaNnMbpoBKe CUCTEMBI;

— CHWXXeHue cebecToMMoCT 060pyAOBaHUSA: CTOMMOCTb 4-nopToBoro PNA-X
3HAUYMTEsbHO MeHbLUEe CTOMMOCTUW CTaponl UCMbITATENbHON CUCTEMbI, COCTOSILLEN U3
HECKOIbKMX U3MepUTENbHbLIX MPYBOPOB.

[MpumMep 4
KomnaHuun, 3aHnmatollencsa obecnevyeHnem 6€30nacHoOCTH, yoanochb
YCKOPUTb NMPOBEAEHME UCMbITAHUI N MOBLICUTL TOYHOCTb M3MEPEHWN

Mpobnembl

KoMnaHum notpeboBanock 06HOBUTbL CBOIO CTAPYIO MCMbITATEIbHYO CUCTEMY, KOTOPas
CoCTOsi/1a 13 6OJIbLIOTO KOIMYECTBA KOMMYTALMOHHbIX MAaTPUL, U aHaNM3aTopoB
uenewn. Ctapasa cuctema TpeboBana OT TEXHUYECKMX CMELNanMCcTOB BbIMONHATh
nepenoacoeauHeHns TecTupyeMoro ycTponcTea (TY) K HECKOTbKUM U3MEPUTENbHbBIM
npnbopam ANs BbINOSIHEHWSA NOCNEA0BATENbHOCTU PA3IMUYHBIX U3MEPEHUI.

Takon noaxon 6bln NPU3HAH MeaeHHbIM, 3aTPaTHbIM, NPeAPaCcnofIOKEHHbIM

K MNOrpewHocTaM, TpebyoL MM 3HaUMTeNbHOro BMellaTeNbCTBa onepaTopa u
LOMONIHUTENbHOTo 060pya0BaHMsA. KoMnaHus McKana TexHMYecKoe pelleHne, KoTopoe
661710 6bl MPOCTHLIM B YCTAHOBKE M MCMOSIb30BAHWMW, COKPATUIIO BPEMS M CTOMMOCTb
NCMbITaHWA, MUHMMU3MPOBAI0 NOrPEWHOCT U3MEPEHWIN 1 3aHMMAN0 MeHbLLE MecTa.

Pe3ynbrath

KoMnaHusa pewwnna nprobpecTtu aHannsatopsl Lenen PNA-X, a He NnpocTo 06HOBUTL
CYLLECTBYIOLLYIO CUCTEMY MYTEM 3aMeHbl OTOE bHbIX MPUOOPOB 60Slee HOBbIMMK,
COBMECTUMbIMI CO CTAapbIMUK MO KOAY, KaK Npeaiaras NocTaBlMK CyLLEeCTBYOWEro
ncnbiTatesnbHoro obopynoBaHus. 3To pelleHne 6bis10 NPUHSATO, HECMOTPS Ha TO, YTO
noTpeboBasno 3HaYMTeNbHOM NepepaboTKM NporpaMMHoro obecrneyeHruns. B pesynsraTe
KOMMaHWsa CIKOHOMMA BPEMS NPW NPOBEAEHWUM NCMbITAHWA N0 CPAaBHEHMIO C
CYLLECTBYOUWMMM TEXHNYECKUMU peLleHnaMmn 1 Noflydnna cnegytowme pesynsTrathbl:

— MPOCTOTa YCTAHOBKU U UCMOb30BAHUSA: TEXHUYECKME CMeUnannucTsl Tenepb MOryT
Nerko nofAkao4vaTecs K TY M NpoBOAWTbL BCE M3MEPEHUS PA3JIMYHbIX MapaMeTpoB
33 o4uH nNpoxoA 6e3 MCnonb30BaHUS LONOSHUTENbHOro 060pyA0BaAHNS;

— Gonee 6bicTpble M 6osIEE TOYHBIE UCTMBITAHUSA: MCNOMb3YS TOSTbKO OANH M3MEPUTENbHbIN
nprbop, TEXHMYECKME CNeLmanmcTbl CTanm cnocobHbl NPOBOANTL TpebyeMble
MCMbITaHUS 33 3HAUNTENbHO MEHbLUEe BPeMs 1 C 60see BbICOKOM TOYHOCTbIO;

— YMEeHblUeHMe pa3MepoB CUCTEMbI: OAMH 4-nopToBbln PNA-X yMeHbLWMA HaYanbHble
KanuTanbHble BNOXEHMS, KONMYECTBO 000Dy 40BaHNAS, 3aHMMAEMY IO NAoWanb 1
noTpebneHre MOLWHOCTU, YTO NPUBENO K CHVXKEH IO, HaKamH bl X PacXoa0B.
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NHTYWTUBHO-NOHATHbLIV MHTEP@ENC NONb30BaATENA A9 BbICTPOro
ynpaBieHnsa GYHKLUMAMM aHaNM3aTopa

Knasuwa Undo/

[MBKUN MHTepdeic nonb3oBaTens: MeTozbl
KnaBuLWy nepesHen naHenu, naHe b KannbpoBKM, Redo oTmeHseT nnm
NpPOrpaMMMpyeMbIX KNasuul ¢ COOTBETCTBYHOLINE BOCCTﬂaHaBﬂMBaeT
3aKnagKaMun, HUCnagawume MeHto, nocnenHnm BBEMEHHbIE JaHHbIE
HacTpavWBaemas NaHesb MHCTPYMEHTOB, [lo 15 mapkepos LOCTVXEeHUAM
KOHTEKCTHblE MEHI0, BbI3bIBaEMble Ha rpaduk 200 n3mMepuTeNbHbIX
- - KoHTeKcTHO-
NpaBo KNaBuLLeR MbILK, KaHanos u
3aBucuMas
BO3MOXHOCTb MEPeTacKMBaHMs HeorpaHnyeHHoe
@ BCTPOEHHas
06bEKTOB HA 3KPaHE U CEHCOPHbIN 4ncno rpadrKos ey g
. 2 CrpaBoYHas
oucnnen ¢ guaroHansto 12,1 gonma
cucteMa

KEYSIGHT PNA-X Network Analyzer Ns2428 *)MHz-265GHz

Instrument j

Prev Next
|

varker 1 (TSI 6| veos NE (Z

5 > C Tr 5 PwrMain 10.00dB/ 0.00dBn6 IM: 0d o
y S Noise
T4 B T8 B 1 f NF
meters and pulse> 1 5000 GHz | 1147dB 2! o ation distortion Display Setup
1 10 - o= Incident

5000 GHz -38tdB
Noise Power

Response

Meas Format

Receivers

NF 1.000dB/ 0.00dB _ Tr14

leas
Setup Marker Search
)

Stimulus. ity ———— 1

Macro' a0

Freq Power Macre

Meas Class...

| Lot |[ 201602/12-17:58 |

cPLRARM RCVRAIN ROVRBIN  CPL ARM

- a_& : e—_»
< 4 [F { O\ | & =

SOURCEOUT  CPLATHRU e CPLRTHRU  SOUI EQUT
= CPLATHRU SO RCEOUT  SOURCEOUT  CPLRTHRU

s W =) 5 &8

CEOUT _ RCVRRIIN | RCVRR2IN _ SOU EOUT |

S el Al e e A s o |
ners s P e g B
e._ ’ u [ ! [

KoHdurypupyemsii BbicTpbI focTyn ans
13MEePUTENbHbIN BI10K, MOAYNEN 3NEKTPOHHON
LOCTYMHbIN Ha BCex Penaktop dopmyn kanubposku (ECal) u
MoLensix 1 aHanus Bo LPYruX yCTPOMCTB C

Buabl CBMNMPOBaHMA: 4acToTa (MnHenHoe,
florapudMmYecKoe, CErMeHTMPoBaHHoE)
ypoBeHb MoliHocTy, HI (HenpepsiBHas
reHepauus Ha 0fHOM YacToTe), hasa

BPEMEHHOII 061acTu nHTepdencom USB
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AﬂﬂapaTHbIe cpectBa OJisd obecnevyeHnss NCKYNTEbHOW

rMOKOCTU

Bropoi unTepoeiic

GPIB nnst ynpaneHus
VCTOYHMKAMM CUTHAOB,
13MEPUTENSMI MOLLHOCTH
1 Apyrumm npubopamm

BAS2
N

BIAS FUS i 2
250,500m

BY-nepeMblyku

ons nobasnexns
obopynoBaHus
dopmupoBaHus
CUFHaNoB MU ApYrux
13MepUTENbHbIX
npnubopoB

@:
B

Mpsmon gocTyn

K TpakTy MY gns
ICMONb30BaHNS

C BHELIHUMU
CMecuUTensiM1 Ha
aHTEHHBbIX MOANIOHAX

VHTepdencel LAN n USB
(nns USB-ycTpoiicTs)
obecneymBatoT
anetepHatuey GPIB

npy ANCTaHLMOHHOM
ynpasieHum

/A CAUTION: TO REMOVE INSTRUMENT
‘COVER, REMOVE STRAP HANDLES,

4 BOTTOM FEET,

BIAS FUSE IAS FUS|

S B E o
4 250v500mA BIAS3 250v500ma BIAST
F N F N

—h

~ o~
Q "
!
o o

CoepnnHutens Pulse 1/0

ONd ynpaBaeHnsa BHEWWHUMN

MoAynaTopamMu nnn

CUHXPOHN3aAUNU BHYTPEHHNX

VMMYNbCHbIX FeHepPaTopoB

CoepnuHutens Test Set 1/0
[15 YNPaBIeHNs BHELWHUMM
MHOTOMOPTOBbLIMM
13MEPUTESIbHbIMY

610KaMV UK MOLZYNSMM
MUANMMETPOBOrO Aana3oHa

GPIB (1
AND 4 REAR FEET TALKER/LISTENER

B03MOXKHOCTb rMbHKOro
3anycKa s ynpassieHus
13MepeHnamMm, 6o
CUMHXPOHM3ALN BHELLHNX
MCTOYHMKOB CUTHAN0B UK
LIPYTNX U3MEPUTESTbHBIX
npnbopoB

CbEMHbI HaKoNUTENb

Ha XKECTKMX MarHUTHBbIX
OWCKax Ans obecnedyeHus
3aLUNTbl KOHOMAEHLMANBHBIX
DaHHbIX

Coegnnutens Power /0
obecneynBaeT aHanorosble
BXO/bl W BbIXOAb

ons namepenns Krp
[06aBIEHHON MOLLHOCTM 1
LIPYTUX U3MEPEHNI

HAYYHOE
ObOPYAOBAHME
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l—l/] 6 Kas 1. Kaxpabl n3aMepuTesnbHbIA NOPT BKJIOYAET U3MEPUTESbHbIE U OMOpPHbIe
OTBETBUTESIN U NMPUEMHUKM, aTTEHIOATOPbLI UCTOYHMKOB U MPUEMHMKOB, @ TaKKe
a pXI/ITe KTypa BTYJIKV MOAAUMN CMELLEHMS MO NMOCTOSSHHOMY TOKY 15t 06ecneyeHns MakcManbHon

TOYHOCTM U TMOKOCTU M3MEPEHUI.

2. BCTDOEHHaﬂ CcxXxeMa CyMMMPOBAHNA CUTHA0B 3HAYNTENIbHO YNPOLWaeT yCTaHOBKY
ONa N3MePeHNa nHTepMoaynaunoHHbIX NCKaXEeHNN 1 X—napaMeTpOB.

3. BHyTpeHHMWe nMnynbCHble MOAYNATOPbI MO3BONSAOT MPOBOANTE MHTEMPUPOBAHHbIE
N3MEPEHNSA UMNYNbCHbIX BY-cnrHanos B npegenax nosHoro ArManasoHa 4yacToT
paboTbl Npubopa, MCKIYas HeEOOXO4MMOCTb UCMOTb30BAHUSA LOPOTUX U
rPOMO3[OKNX BHELHUX MOOYNATOPOB.

3agHada naHenb

+28 V J10 J9f+J8 FWVjJ7

|
|
CUrHaJs10B :
|

@

Cxema
¢ | x CYMMUPOBAHMUA I
w* :
|
|
|

|
|
l \ : NcTouHUK 2

@ NcTouHuK 1 L_““E;blflE_‘_leIX ,
BbIX 1, BblX 2 ¥—"1—"
@ L % NMnynbCHbIN

B MoaynsaTop
% MRynbCHbIN

MOAYSIATOP

|
|
N

@@@ _[1@@

| e e
EEERE S S +_T .................

Il V3MepuTenbHbii @ [l 3MepuTenbHbii
nopt 1 nopt 3

=z 3
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4. [lepekntoyaemble NepemMblyKy 3afHen naHenn obecneynBaoT BO3MOXKHOCTb
nobasneHns obopynoBaHMs GopMUPOBAHMS CUMHAN0B MW NOAKIOYEHNSA
OOMONTHUTENIbHOr0 N3MEPUTENBHOro 060PYA0BaHNA K TECTUPYEMOMY YCTPOUCTBY
(TY) 6e3 nepenoOKI0YeHNa N3MepPUTEbHbLIX Kabesen.

5. HacTponKka MMNynbCHOM CUHXPOHU3AUMW ANS MMIOYAbCHBIX MOAYASTOPOB U
BHYTpeHHWx 3aTBOpoB Y ynpouaeTtcs 6n1arogaps UCnofb30BaHWID BCTPOEHHbIX
NMMYNbCHbIX FEHEPaTOpPOB.

6.  BHyTpeHHVe BbICOKOYYBCTBUTEIbHbIE MPUEMHWUKM MPU UCNOSIb30BAHNUN C
nepenoBbIMY aNropuTMaMum KannmbpoBKM N n3MepeHuin obecneymBatoT caMble
TOYHblE B OTPAC/AM M3MEPEHNS KO3 DULUMEHTA LWyMa.

3agHada naHenb

|
MnynbcHble |
reHepaTopsl 1 :
1 | :
2 : ]
3 | I 1
—l |
- Rl "
I [TPMEMHMK WyMa :
leTepoonH [ '
—> 1
—> . 1
.— » K MpUEMHMKaM @ 85/135/
—> 26,5/43,5/
—> 50 I L
— 1
M 1
1
1
|
1
R2 :
1
1
- 1
= (D) .
|
|
|
1
X( 2 :
1
WM :
e mfm == [ YL L L e .
Bl V3mepuTensHbin [l V3meputensHbii

nopT 4 nopT 2
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IlHHOBA LNOHHbIE [Mpobnembl n3MepeHnin NnapamMeTpoB MMMNYIbCHbIX BY-cnrHanos

— MMnNybCHblE reHepaTopsl 1 MOAYNATOPbI, HEOBXOAMMbIE A18 U3MEPEHUI NapaMeTpoB
M p NNOXKEHNA MMMYJbCHBIX BY-CUIHaN0B, 3HAUNTENIbHO YCITOMKHSAIOT M3MEPUTENTBHYIO CUCTEMY

— N8 KOPOTKMX UMMYSbCOB:
HpOCTbIe, 6bICpr|e % — MaKkcumasbHasa nosnoca MY aHanvMsaTopa 4acTo CAUWKOM Mana aas

WMPOKOMOJSIOCHOMO AeTEKTUPOBAHMNS

TOHHbIE 3MEPEHUA —  Y3KOMOJIOCHOE AETeKTMPOBaHME NoyYaeTCsa CAUWKOM MeASIEHHbIM, @ U3MEepeHs
napaMeTpoB MMMYJIbCHbIX 3aWYMAEHHLIMU A1 UMMYNbCOB C HU3KUM KO3DOUUMEHTOM 3aN0HEHUS
BY-curnanos M3MepeHns napaMeTpoB UMMNYSbCHbIX BY-CUrHanos ¢ noMoLLbo

(593025/026A, onuwmn 021,022)  PNA-X obecrnedrsaioT:

— MpunoxeHune S93025A obecneymBaeT NpocTon MHTepdeNc NoNb3oBaTens Ans
MOIHOMO YNPaBfieHNs OBYMS BHYTPEHHUMM UMMYbCHBIMU MOAYAATOPaMM (onuum
021 1 022) 1 YeTbIPbMS BHYTPEHHUMW HE3aBUCUMbIMU UMMYbCHBIMU FreHepaTopamu
N U3MEPEHMS C YCPeAHEHMEM Ha BbIBPAHHOM y4YacTKe B Npefenax AanTesbHoCTH
nmnynsca (Point-in-pulse) npu MuHUMansbHoOM gnuTtensHocTh mnynsca 200 He, a

B teyeHwne 1990-x
1 ronos HP 8510 6611 TaKkKe npoduns umnynbsca (Pulse profile) ¢ MvHMManbHbIM paspelernem 50 He
NPOMbIWNEHHbBIM
h 1 CTannapTom — MpunoxeHne S93026A nobaBnseT U3MepeHns C ycpeaHeHneM H:a BblOpaHHOM
L7191 BEKTOPHbIX yyacTKe B npefesniax AJnTeNbHOCTY MMMYNbCa NPU MUHUMAaNbHOM OANTENbHOCTY
aHannsatopos nmnynbca 20 He M NpoduNs UMNyNbca ¢ MUHUMabHbIM pa3petuerHuem 10 He
i uenem, U3MepsoLLnX
‘ napameTpbl — [NoBbiWeHMEe CKOPOCTU U TOYHOCTY M3MEPEHNIA MPU Y3KOMOIOCHOM AeTeKTMPOBaHUN
= 3 gﬂ”cy;'r’::ﬁ; 3a CYET MCNONb30BaHMA annapaTHbIX GUILTPOB U MaTeHTOBAHHbLIX METOA0B
g - .
| CNeKTpasbHOro 06HyNeHUs M NPOrpamMMHOro cTpobuposBaHusa curHanos MY

Cepnsi PNA 3ameHmna — N3mepeHuns, ncnonb3ytolme MeTon WMPOKOMNOAOCHOIO

\ CTOEYHYI0 CUCTeMy AeTeKTmnpoBaHung, C MUHUMaNbHOM
8510 HacToNbHbIM ANUTEeNbHOCTbIO MMNYbcoB oT 100 He
TeXHU4YeCKnum

— CoepgunHutens Pulse I/0 Ha 3agHen
naHenu Ons CUHXPOHM3aLMN C
BHELWHNM obopyaoBaHmnem n TY

peleHneM.

- To4yHoe onpeneneHve
napaMeTpoB aKTUBHbIX
KOMMOHEHTOB C MOMOLLbtO
YHWKaNbHbIX MPUIOXKEHWI
015 U3MepeHns
KOMMPEeCcCcun ycuneHus,
NHTEPMOLYALMOHHbIX
NCKAaXKEeHNIN B pexxmMax
CBUMUPOBAHMS YaCcTOThI/
YPOBHS MOLLHOCTH 1

MepBas 0AHOBN0YHAA UCTbITATENbHAS
cucTeMa ins U3MepeHus NapameTpos
UMNyAbCHbIX BY-cnrHanos Ha

6a3e PNA-X ycTaHaBnvBaeT HOBbI
CTaHAapT NPOCTOTbI UCMOMb30BAHUS,

KoadduLmMeHTa Wyma CKOPOCTW M TOYHOCTU N3MEPEHNA.
File  Trace/Chan Response Marker/Analysis Stimulus Utility Help
Pulse Measurement Pulse Timing 4000 [l B.1 LogM 10.00dBm/ -100dBm

oo Pulse Width 300.000 nsec > 1: 210.000/ns 157.41 dBm

© Standard Pulse Pulse Period 3010usec 2] -50.00 2: 508-000-4= 58.19-dBm

@ Pulse Profile Pulse Frequency  332.226 kHz 5] é

-60.00 A
Properties Measurement Timing [ L{
[7] Autoselect Pulse Detection Method Name |Width Delay Pulse Gen -70.00
© Narrowbard Source1 [0.300 usec 0.150 usec Pulsel
S Source2 ow -80.00
(© Wideband
Rcvr A |10.000 nsec Pulse2 , \
[¥] Autoselect IF Path Gain and Loss Rcvr B |10.000 nsec Pulse2 -90.00
Rcvr R1 |10.000 nsec Pulse2 J \
Rcvr R2 |10.000 nsec Pulse2 -100.00
Optimize Pulse Frequency [ \
-110.00
[ Autoselect Profile Sweep Time ,
IFBW 500 Hz -120.00
B Master Pulse Trigger M_[ —\/J'\/\_,./w\,\
[7] Autoselect Width & Delay -130.00
[¥] Autoselect Pulse Generators -140.00 | Ch1Avg= 1
1| >Ch1: Start0.00000s — CW 1.00000 GHz Stop 900.00 ns
Basi O G 1 3 —

LJLLJ l a3 I [ ance! ‘ [ Lolp ‘ Chi Tri B,1 No Cor GFP | Avg LCL
MpunoxkeHne A4Ns U3MepeHUIn NapaMeTpoB UMNYbCHbIX BY-curHanos N3MepeHune npoduns MMNynbca Npu UCNoSIb30BaHUM MeTOLa Y3KOMNOOCHOro
aBTOMaTUYECKM ONTUMU3UPYET KOHPUIYPaLMIO BHYTPEHHMX annapaTHbIX neTekTuposarusa faét 30 Touek M3MepeHus B Nnpeaenax 4AnTeNbHOCTH
CPeacTB A9 KOHKPETHbIX YCI0BMIA GOPMUPOBAHUSA UMMYbCOB, 3HAYUTENBHO nmnynbca 300 He, obecneynBas BpemeHHoe pa3peweHune 10 He.

ynpouLas ycTaHoBKY NapaMeTpoB UCMbITaHWI. B kauecTse anbTepHaTuBsI,
nosb30BaTeNIN MOTYT BbIBPaTh PYYHYH YCTaHOBKY annapaTHbIX CPeACcTB ANs
YOOBIETBOPEHUS YHUKASIbHbIX TPeBOBaHMI NCNbITAHU.
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CoBeTbl 3KCNEPTOB

— B cpaBHeHWN c ycpegHeHEM Mo LUMKaM CBUNMPOBAHMS
ycpeaHeHne no Toykam obblYHO obecneymBaeT bonee
BbICTPOE MOSyYeHne pe3ynbTaToB, eC/M yCcpenHeHme
HEe0bX0AMMO AN CHUXKEHWUS YPOBHS LWYMOB U
YNYYLIEHNSA TOYHOCTN M3MEPEHMIA MPU UCMOSb30BAHMM
LIMPOKOMOIOCHOrO AETEKTUPOBAHMS.

— Bo Bpems KannbpoBKM YPOBHS MOLLHOCTM UCTOYHMKA
N3MEPUTENIN MOLLLHOCTM CYMUTHLIBAIOT CPEAHIOI MOLLHOCTb,
XOTsi aHaNM3aTop yCTaHaBAMBAET YPOBEHb MUKOBOM
MOLLHOCTM UMMYSIbCHBIX UCMbITaTeNIbHbIX CUFHaNoB. s
KOMMNeHCcaUnmn pasHuLbl MeXAy 3HaYeHUSIMUN MUKOBOW U
CpefHen MOLWHOCTM UCMONb3yNTe GYHKLUIO CMeLLeHUs
MOLLHOCTK Ha 3HadeHre 10 log (koadduLUmMeHT 3anonHeHns).

- MuHMManbHas AAUTENbHOCTb UMMYSbCA A U3MEPEHUN
C ycpeOHeHMeM Ha BbIBpaHHOM yyacTKe B npenenax
OJNTENBHOCTU MMMNYbCA NPW UCMOb30BAHMM MEeTOa

0-
10 Ly F

20
a0 WLV LI U .
ig M‘f‘ VMvAvAA'A ,"\. MVMVA “ M\[AAA YnyylweHne
f'V\VW AR
o 60 -
= <70+ 1
P ' V
90 I/ I | o
o - §
120 MV

774 824 874 924 974 1024 1074 11.24 11.74 12.24 12.74
YacToTa (MMu)

== PNA, nmn. PRF = 200 Iy
— PNA-X, umn. (nporp. cTpobup. Boikn.) PRI= 5mc
— PNA-X, umn. PW = 1 MKC

IFgate=  50HC
PNAIF= 44Ty
PNA-XIF = 50Ty

= PNA-X, HI"

MeTop y3kononocHoro fetektrpoBaHma PNA-X, ncnonb3yeMbln Npy KOPOTKUX
LAUTENBHOCTAX UMMY/bCa (< 267 HC) NCNoNb3yeT creunanbHble annapaTHble
CpeAcTBa v NaTeHTOBaHHbIE METOAbI MPOrPaMMHOro CTpobrupoBaHus Ans
YNyYWeHNs LMHAMWYECKOro AMana3oHa CUCTeMbl NPY U3MEPEHUSX C HU3KWUM
KO3QOULMEHTOM 3anoNHeHNs uMnynbcoB Ha 40 b no cpaBHeHWIO ¢ cucTeMamu,
M3MepsIoWMMY NnapameTpbl UMNyNbCHbIX BY-curHanos, Ha 6aze PNA.

Fle Trace/Chan FResponse MakenAndlyels Stmuie Uty Hep
Channel 1 Power Level [-5.00 dBm 5
- R1,1 LogM 1.000dBm/ -5.00dBm

000

Povser Level
100

Power
200 ON | off
Povier...

-3.00

Power and
400 Attenuators...
. PO W A
500 i

Start Power
-1.00

Stop Power
800

More »

900
-10.00 Favorites
1 >Chi: Start 100000 MHz — Stop 265000 G
Cont_CH1 B e JcA Romponze_oroPwiGa P Lol

Mcnonb3oBaHue GyHKLUM BbIPaBHWBAHWS YPOBHS N0 NPUEMHUKY
YMEHbLIAET NOrPEWHOCTb U3MEPEHWS YPOBHS MOLLHOCTW MMMNYSIbCHOMO
BY-curnana c +1 ob no menee yem 0,05 gb.

LUMPOKOMOSIOCHOMO AeTEKTUPOBAHMS ONpeaensercs
yucnom BbIbopoK, TpebyeMbix Ana nonockl MY, Hanpumep,
MUHWMaNbHAs 4AUTENbHOCTb MMNynbca paBHa 100 Hc,
ecnu nonoca MY = 15 Mly; 300 Hc, ecnu nonoca MY =
5 My n 1,44 mke, ecnu nonoca MY = 1 Mlw. Mpu paboTe
C MUHUMaNbHOM ONTENbHOCTbIO MMMYIbCOB 4SS
KOHKpeTHoM nofiockl 14 BaXKHO TOYHO 3a4aTb 3a4EPIKKY
n3amepeHns (c paspewenHrem 10 Hc), 4ToBbI HACTPOUTH
MMMYNbCHYIO MOAYNSLMIO U Nepro c6opa AaHHbIX.

— B wvMNynbCcHOM pexuMe BaXKHO CMonb30BaTh
BbIpaBHVBaHWE YPOBHS MO NPUEMHUKY ANS
NOoALEPXKAHNS TOYHOCTN ONPEeLENeHNS YPOBHS
MOLLLHOCTU MPY COOTBETCTBYIOLLMX U3MEPEHMSAX, TAKMUX
KaK M3MepeHue BbIXOLHOM MOLLHOCTH, KOMMNPECCUN 1
MHTEPMOLYNALUMOHHBIX UCKAXKEHWIA.

File Trace/Chan Response Marker/Analysis Stmulus _Utilty Help

T 1521 LogM 10 0B/ 0 00ge ST Logh 10 00%e/ 0008 T T Lo 20t bem Tt £-TLon 20 Doebr o0 |

a0 [ | oo (e
am am

20 20

a0 0

I A

1000 = ~ 1000 " ‘l

o // om0 ’J i

=0 VAR ¥R iy
a0 am i

a0 10 ‘

13000
2

oo 800000 GH: 2 Star 030000 5 00000 Gz Siop 159804

dBm/ 000dBm 11 3 M3 Logh 100068/ 00045
008 / 000

Tdbm/ 0003Em 1t & CompUUZT Loght 10.00d8m/ 0,006
oM 100048,

frequehcy
0m
L 00
20 20
1000 1000
1000 1000
20 200
e 000
0m 4000
—
5000 |3 w7 000 T
3 ChG GCAStar 400000 GH: ——mr op G00000GHz || & Che THD Stant 400000 Gz e op 600000 Gz
—_—
Cont._ CH1: S11 C 2-Port P LCL

PNA-X no3BofisieT TOYHO ONpeAensTe NapaMeTpbl aKTUBHbLIX YCTPOMCTB B
UMMYNbCHBIX PEXUMaX, MCNONb3ys 0AMH Habop noakntoYeHnit K TY. B faHHOM
npuMepe NoKasaHbl pe3ynbTaTbl U3MepeHWin: S-napaMeTpoB B UMMYTbCHOM
pexuMe, Nnpoduns uMnynbca (BXogHas v BbIXOAHAS MOLLHOCTb BO BPEMEHHOW
0651acTH), 3aBUCHMOCTM KOMMPECCUn KoaddULMEHTA YCUEHNS OT YacToTbl U
MHTEPMOLYNALNOHHBIX UCKAXEHWI B PEXKMME CBUMMPOBAHNS Y4aCTOThI.

w. File Trace/Chan Response Marker/Analysis Stimulus Utility Help _|&] ]
Trace 1 Reference Position |3.00 Div E
- $21 LogM 2.000dB/ 0.00dB Tr 2 Compin21 LogM 2.000dBm/ 0.00dBm
Tr 3 _CompOut21 LogM 2.000dBnv_0.00dBm Tr 4 CompGain21 LogM 2.000dB/ 0.00dB
T T T
e I [ [ KoapduumeHt ycunenus npu e
1200 | BbIX0AHAs MOLUHOCTE T IMHENHON BXO[HON MOLIHOCTY
npu Komnpeccun / \ Autoscale
| ‘ A Al
/ . Nas,
1000 ; 1 ~ il
Pa3oMKHyTas Lernb £ A Scale
800 [06paTHO/ CBA3N / i i ~
SN / [ ‘\
<X // KoappuumeHt \ Reference
om /) yeunenus npu \ A Level
/ Kommnpeccun A S
400 *
, \ X Bt
& Electrical
/ \ A / \ —PeRr |
( p o =%, s c 7 1 Phase
lhTS AR
200 - = + R\
f BblpaniMEaHMeR};pDBHﬂ \ s b
o 10 NPUEMHNKY \
Y/ BxopaHasi MOLLHOCTb
600 [ &Y Avgl- 10101 npu Komapeccun | | Setup
1 >Chi: GCA Start 2.00000 GHz — — — — Stop 8.00000 GHz
Cont__CH 1. 521 &Mem C GCA2P SrcPwiCal Avg=10 P Lol

Bbile NoKka3aHo cpaBHEHWe pe3yibTaToB U3MePEHUt C BbipaBHUBAHUEM
YPOBHS N0 NPUEMHUKY 1 6€3 Hero Npu M3MepeHnsx Komnpeccun KoadpoduumneHTa
ycuneHus. HeToyHoe onpeaeneHyie ypoBHEN UCMbITAaTeIbHbIX CUTHAN0B
NPUBOAMT K 60NbLWIMM NOTPELIHOCTAM AP U USMEPEHY X nCBSA 3aH HibIX C
onpefeneHuem ypoBHS MOLLHOCTH, TaKNX KaK ofipefesieHne 3aBUCMMOCTH
YPOBHS BXOLHOWM W BbIXOLHOM MOLLHOC T8 TOHKEKOMMNPE0eUY OT,HaCT oMb .
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MHHOBaLI,l/lOHHble [Mpobaembl namepeHns KoadduumnmeHTa WymMa ¢ NoOMOLLLbIO
TpaauumoHHoro Metoda Y-dakTopa

NPUNOXKEHUS

BbiCcTpble U TOYHbIE
N3MEpPEHUS -
KO3appuumeHTa Wyma
(S93029A, onumnga 029)

Tex

TpebyeTcst HECKOSIbKO M3MepUTEbHbIX MPUO0POB
N HECKONbKO NepenoAKAtloYeHnin oas noaHoro
onpepnenexHuns napametpos TY

ToYHOCTb 3TOr0 MeToAa 3HAYUTENbHO
yXyOLwaeTcs Npy MU3MepeHnmn B TECTOBON
0CHACTKe, Ha nnactuHe nnu B AVC,

rae UCTOYHUK LyMa He MOXKET OblTb
NOOKJIIOYEH HenocpeacTBEHHO K TY
M3mepeHnsa aBnaoTca MeaNeHHbIMY,
4acTo BeAYWMMM K MEHbLLEMY YMCIY
TOYEK M3MEPEHUS M NTOXKHbIM pe3ynbTaTam
13-33 HeLOCTATOYHO BbICOKOW YacTOoThl
OMCKpeTn3aumnmn (HanoxeHusa cnekTpos)

HUYecKoe pelleHne ansa namepeHns kKoabduumeHTa Wwyma Ha

taze PNA-X obecneumnBaer:

3mMepeHna napamMeTpoB ycunuTenen n npeobpa3oBaTesein 4acToTbl C CaMon
BbICOKOW B OTPAC/IM TOYHOCTbHIO 338 CHET MCMOSIb30BaHNA NepPefoBbIX METOA0B
KOppeKLmMm ownbok

BbicTpble n3MepeHns: 0bbiyHo 0T 4 A0 10 pa3 bbicTpee No CPaBHEHUIO C
aHanmnsaTtopamu KoadduumeHTa wyma cepmn NFA komnanum Keysight
CBepxbbICTpble M3MEPEHUS WYMOBbIX MapaMeTPoB NPU UCMOSIb30BaHUN C
aBTOMaTUYECKUMM TIOHepPaMu KomnaHun Maury Microwave, no3BoAsoWwmMMm
noBbICUTb cKopocTb namepenus ot 200 oo 300 pas

5
ANC
015 30HO0BbIX

) 4 N3MEPEHUN

g MeTog PNA-X, CMONb3YIOLWMI KOPPEKLMIO NCTOUHMKA Ha nnacTnHe

>3

3

[

I -

] MpOBHMKN NS U3MepeHnn

g2 q Ha nnacTuHe

=y { [aHHble Npy HeJoCTaTOuYHO

'g' BbICOKOM YacToTe

:(2 1 . AncKpeTmnsaynn

T~ TpagnunoHHbIit MeTog Y-hakTopa
TY
0 T T T T T
0 5 10 15 20 25 NCTOYHUK
Hacrora () (renepatop) wyma

Mpw ncnonb3oBaHmnn 401 TOYKM U3MEPEHUS XaPaKTEPUCTUK HECOrIAaCOBAHHOIO Mpv n3MepeHnsx c ucnonb3osaHnem Metofa Y-dakTopa nobas anekTpuyeckas
TPaH3nCTOpa PNA-X nokasblBaeT HaMHOT0 MEHbLINI YpOBEHb HEPAaBHOMEPHOCTH uenb, nogKnto4YeHHasa mexgy MCTOYHMKOM WyMa n TY (Ka6enw, KOMMYTaUMNOHHbIE
XapaKTepUCTMKM Mo CpaBHEHWIO ¢ MeToaoM Y-dakTopa. 11 Touek usmepeHus, MaTpuLbl, NPOBHUKKU AN U3MEPEHWI Ha NAAcTUHE), NPUBOANUT K 3HAYUTENbHOMY

nosly4yaeMble No yMoN4aHMio C NOMOLLbIO aHann3aTopa KoadpduumeHTa Wwyma YXYLLWEHNIO TOYHOCTU U3MEPEHUA.
cepun NFA HegoCTaTOYHbI, 4TO NPUBOLAWT K JIOXKHbLIM pe3yibTaTam n3MepeHus

XapaKTepucTuk ycnnutens.

“B MoéM doHOe 060pyA0BaHNA MMEETCA HECKOSIbKO M3MEepUTENbHbLIX MPUBOPOB, KOTOPbIE

CNOCOBHbI N3MEPATb KOIDPUUMEHT WyMa: u
8970, aHanmsaTopbl KoahduLMeHTa Wwyma ¢

MeHs 6onbLIoM NpobaeMor Npu n3aMepeHnsax KoaddbuumeHTa Wwyma bb110 0TCyTCTBME
KOppenaunm, MoCKoMbKY # Noslyyan pa3Hble pe3ynbTaThl, B 3aBUCUMOCTH OT TOFO, Kakon
M3MepUTENbHbIV MPUBOP MCMONb30Bas. Tenepb, UCMNOJb3Yys BbICOKY TOYHOCTb U3MEPEeH U,
obecneynBaemyto PNA-X, 9 3Hato, 4TO NOMyYy TOYHbIN Pe3ynbTaT KaXAbl pa3, He3aBUCUMO

oT TOro, kakon PNA-X s ncnone3yt.”

PyKOBO,E{MTEﬂb otgesna pa3p86OTKM NCIbITATeJIbHbIX CUCTEM

3MepuTenu KoabdunumeHTa WwWyMa cepum
epum NFA 1 aHanm3aTopbl cnekTpa. Ans
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@gzzw.v.

Noise parameters vs. frequency

A Fmin: 1.01 dB (0.00 to 2.00 dB)
[ m: 046  (0.00t0046)
QO ropt: 0.7386 < 67.39

O Assoc_gain: 22.75 dB (0.00 to 25.00 dB)

Marker: Freq = 0.80 GHz

FET in coax fixture 8-29-2008

Mpnémunk
(MYVE}

Mpuémuuk
wyma

3MepeHus LWyMOBbIX MapaMeTpPOB 3@ MUHYThI, @ HE 33 OHU

Source

Frequency: 0.80 to 8.00 GHz

YCTaHOBKa W NpoBeAeHNe N3MEPEHWI LWYMOBbIX NapaMeTpOB CTaHOBUTCS NPoLLe v GbiCTPee NPU UCMOSb30BaHNK
PNA-X v aBTOMaTHy4eckoro TioHepa Komnaruv Maury Microwave. MocneaHss Bepcus nporpaMMHoro obecneyeHns
KOMNaHu1 Maury 3HauynTeIbHO NOBbLILAET CKOPOCTb M TOYHOCTb U3MEPEHWIA LUYMOBBIX NapamMeTpoB, YTo
M03BOJISeT PacCMaTpKBaTh €ro B Ka4ecTBe NPaKTUYHOI0 BapMaHTa 41t BCeX MHXKeHepoB, paboTatoLmx ¢
BY-curHanammn

MeToabl n3mepeHus KoadduumeHTa Wwyma

MeTopn Y-dakTopa: cambiM pacnpoCTPaHEHHBIM METOOM M3MePEeHUst KO3PdULMeHTa
wyma asnsaetcs metos Y-pakTopa. B ero ocHoBe 33/10XKeH0 MCNOIb30BaHWE NCTOYHMKA
(reHepaTopa) WwyMa, KOTopbI MOAK/UAETCS KO BXOAY TecTupyeMoro ycunutens (TY).
Korga MCTOYHMK WyMa BbIKJIIOYEH, OH NpeAcTaBnseT MMNeaaHc “XoNo4HOro" MCTOYHMUKA,
YTO 3KBMBANIEHTHO Harpy3Ke Npu KOMHaTHOM TemnepaType. Koraa MCToYHWK WwyMa
BKJIIOUYEH, OH CO3AaET M3DObITOUYHbIN LLIYM, 3KBMBANIEHTHbBIN HAarpy3Ke “ropsiyero” UCTOUYHMKaA.
[Tpn 3TUX ABYX COCTOSIHMSX Ha BbIXO4E UCMNLITYEMOr0 YCUANTENSA U3MEPSETCSA MOLLHOCTb
LWYMa, M BbIYUCAAOTCS CKaNSPHbIN KO3POUUMEHT YyCUNEHNS U KO3IDDUULMEHT WyMa
ycunutens. Metop Y-gakTopa ncnonb3yeTcsd aHanmsatopamu KoadpuumeHTa Wwyma
cepumn NFA 1 aHanu3aTopamu cnekTpa KoMmnaHum Keysight c onumammn npenycmunutens
1N cneunann3vpoBaHHOM NporpaMmel 48 nameperHns KoabdnumeHTa wyma.

MeTopA X0N04HOIr0 UCTOYHMKA: aNbTePHATMBHbLIM METOLOM M3MepeHUs KoabduumeHTa
LyMa siBNSIeTCA MeTof XON0AHOr0 UCTOYHUKA UKW METO[ NPSAMOro U3MEpPEeHUs LWyMa.
Mpn ncnonb3oBaHMK 3TOr0 METOAa NPOM3BOAMTCS TONIBKO OAHO N3MEPEHME MOLLHOCTM
LyMa Ha BbIXOAE TeCTUPYEMOTr0 YCUNTENs, MpKU 3TOM BXOA YCUIIUTENS HarpyXeH
MMNEeLAaHCOM MCTOYHMKA KOMHATHOM TeMnepaTtypbl. MeTon X0n04HOro UCTOYHMKA
TpebyeT HE3aBMCHMMOro U3MepeHnsa KoaddbuumneHTa ycunenns yeunutens. aHHbin
MEeTOA XOPOLUO NOAXOAMNT A8 BEKTOPHbIX aHaNM3aTOPOB Lienew, NoCKONbKY OHM

MOTYT OYEHb TOYHO M3MEPSATL KO3IPDUUNEHT yeuneHus (S21), ncnonb3ys BEKTOPHYIO
KoppeKUuto owmnboK. [Ipyrum npenMyLLecTsoM MeTofa X0N104HOro CTOYHMKA SBNSeTCS
TO, YTO KakK M3MepeHusa S-napameTpoB, Tak U n3MepeHnsa KoadduumeHTa LWyMa MoryT
NpoBOAMUTLCS NPV OAHOM Habope NOAKIIUYEHWUI K TECTUPYEMOMY YCUNTEHO.
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NHHOBALMOHHbIE
NPUNOXKEHUS

BbICprIe N TOYHbIE

N3MepeHns

KoappunumneHTa Wwyma
(S93029A, onuunsa 029,

NPOLOJIKEHME)

MCcToYHUK Wwyma,
MCMOb3yeMbl TONbKO AN1s
Kannbposku. B kayecTse
anbTepHaTVBLl ANs
KannbpoBKN NPUEMHMKOB

YHUKanNbHOE TexHn4YecKoe pelleHne gns naMmepeHuns KoadppuumneHTa
lWyMa Ha 6a3e PNA-X ¢ KoppeKLnen HenosHoro cornacoBaHns B
NCTOYHUKE

Mcnonb3yeT MOANOULMPOBAHHbBIA METO XO104HOM0 UCTOYHMKAE, NCKITHYAOLLINIA
HEe0bX0AMMOCTb B UCTOYHUKE LWyMa Npu namepeHum TY

KoppeKTnpyeT HeNosIHOe COrnacoBaHre B UCTOYHNKE, MCMOSb3YS BEKTOPHYHO
KoppeKLuuio, 415 ycTpaHeHMsa ownbok paccornacosanus. Kpome toro, moaynbs ECal
MCMOMb3YyeTCs Kak TIOHep MMNeLaHca A9 YCTPaHEeHWs HaBeAEHHbIX OLMBOK Npwu
M3MEpPEeHMUH LIYMOBbIX NapaMeTpoB

- lNonpep»unBaeT BbICOKYIO TOYHOCTb NMPY U3MEPeHUN B TECTOBOM OCHACTKe, Ha
nnactuHe unu 8 AUC

ObecneyrBaeT TOYHOCTb NPY M3MepPeHUN AnddepeHLanbHbiX YCTPOMCTB 3a CYET
MCMOMb30BaHMSA BEKTOPHOTO UCKIIOYEHUS Lienei CUMMEeTPUPYOLWMX YCTPOMUCTB UK
npoTvBoGda3HbIX 4eNWUTENEN MOLLHOCTH

N3mepeHune guddepeHLnanbHblx
YCTPOWUCTB NYTEM UCKSOYEHMA Lenewn
CUMMETPUPYIOLLMX YCTPOMCTB 1
npoTMBOda3HbIX AeNUTeNe MOLWHOCTH.

NcTouHuK 1

Mpun KaXK40M 3HaYEHUM YaCTOTbl NPOBOAMUTCS YeTbipe unu Gonee
N3MEPEHU MOLWHOCTK LWYMa C U3BECTHLIMU, HO HE PaBHbIMU

50 OM, UMNefaHcaMu UCTOYHMKA. Micnonb3ys pe3ynbTaTsl 3TUX
N3MEPEHUI, BBIYNCNAETCA TOUHOE 3HaYeHne KoabduureHTa
Wwyma, cooTBeTCTBYlOWee nMnefaHcy nctoyHmka 50 Om.

3agHas naHenb

[eTepoanH

@t

K npnémHnkam

UcTouHuK 2

S @

[PpUEMHMKNM LWyMa

Ot 10 My, 1

no 3y,

NMnynbcHbI
MoaynsTop

BbIX 1 BbIX 2 %

:

LyMa MOXXHO MCMOJ1Ib30BaTb TroHep uMnepaHca

M3MepnTesb MOLWHOCTK.

NS U3MEpeHust

MMy nbCHbIR
MoZynsTOp

P

MMnynbcHble
reHepaTopbl

1

M /I3meputenbHblii ¢

nopt 1

® ICTOYHMK 2 NcTounmnk 2 ¢

Bbixog 1

N3meputenbHbin B

nopt 2

KoapPpuLmMeHTa Wwyma

Bbixop 2

TY

CTpyKkTypHasa cxema 2-nopTtoBoro aHanusatopa N5242B cepun PNA-X c onunen 224 nameputensHoro 61oka
nonunen 029 BbICOKOYYBCTBUTENBHOIO NPUEMHMKA 415 U3MEPEHUS KO3IDDUUMEeHTaLyMasCTaHLapTHbI
moaynb ECal ucnonb3yetcs B kKayecTse TioHepa UMNeAaHca, YTobbl TOMOYE NCKMOYATE 9D PEKTLI, CBA3AHHbIE
C HEMOJHbIM COrnacoBaHneM B nctouHvke. Mogenn N5244/45/47B Bkillo4aOT,BOTPOSH HblA TIOHERMMAe AaHOa.
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Kanbkynsatop norpelwHocTen
n3MepeHuns KosbbuuneHTa
wyma PNA-X koMnaHum
Keysight (www.keysight.
com/find/nfcalc) yuutsisaet
3ddeKTbl paccornacoBaHus
1N HaBedEHHble OWNoKN

Npu U3MEPEHUN WYMOBbIX
napaMeTpoB, Bbi3BaHHbIE
HeroJIHbIM COr1acoBaHWeM B
NCTOYHNKE.

MpvMep norpelwHocTen
n3mepeHunsa koaboduumneHTa
lWyMa B aBTOMaTU3MPOBAHHOW
MCnbITaTeNbHOM cucTeme
(AVC). MeToa KoppeKkumm
HernoJIHOro CornacoBaHus B
NCTOYHMKE, UCNONb3YeMbIit
PNA-X, o6ecneunsaet
3HaunTenbHO Gonee ToYHbIE
pe3ynbTaTbl U3MEPEHUS!, YEM
MmeTop Y-dakTopa..

4.500

4.000

3.500

KoadpduumneHT wyma, ob

2.000

CoBeTbl SKCMNepToB

— M3MepeHusa KoappuLMeHTa WyMa Nyylle NPOBOANUTL B 3KPaHMPOBAHHOW KOMHaTe,
YTOObI UCKJIYNTbL BAVSIHUE Napa3nTHbIX MOMEX OT MOBUbHbIX TeNedOHOB,
6eCcnpoBOLHbIX JIOKAJIbHbIX CETEN, PyYHbIX MPUEMONEPEeAaTHMKOB U T.4.

— BMecTo MCTOYHMKOB NUTaHWs, paboTaloLLMX OT CETH, MHOrAA UCMOMb3YIOT
6aTapew, YTobbl UCKIIOYNTL BAUSHME MOMEX MO LEeNu NUTaHWS Ha pe3ynbTaTsl
M3MepeHns NapameTpoB HYYBCTBUTESbHbIX MaNOLWyMAWMNX YCUAUTENEN

— 06Lyt0 MOrpeLlHOCTb M3MEePeHMS MOXHO OLLeHMTb C MOMOLLbIO KaJlbKynsaTopa
norpeLlHocTen namepeHns KoapouumeHTa Wwyma Ha base metoga MoHTe- Kapno,
npeafaraemMoro komnaxuen Keysight

Measured Noise Figur Mean with + 2 8D limits (Monte Carlo Analysis)
N5242A Noise Measurement Uncertainty Calculator = 48 - N R B e R R
Full Analysis | auckcheckt | | saeResutsTorie| © Progress o
33
NF with Uncertainty Limits (2 Std Dev Monte Carlo) a7
35
F@B) 1s211(68) | pyT Banawidth (MHz): 20000 33
NP [ | AL AN AL RAAS RARR Sk AR AARR LRSS 1 15 31
umit 33 ERptr 2
I TN R T A A L R 5 2
35 0 Sk Ak i e bt A A 11 ‘Stop Frequency (GHz): 5
sl | . Y - ". " ) VA; i g: aUshey 201 46 426 446 486 486 56
F Mean E \on A 4 :
2 ~E i b Bu .+ Frequency (H2)
31 i~ ™ :
FData 4 L3 High Noise Figure Uncertainty (2 Standard Deviations)
I ac 426 446 486 486 56 Bandwidth (MH2): 4 =
1821 Data Frequency (GH2) Calibration Averages: 10 @ 08 —"ﬂ' { ‘ ] ] [ [ l ‘I
MeasurementAverag: | e T PP W P P P I Y O
NF Uncertainty [Data - (Mean +/-2 Std Dev)| (dB) Sl
08
02909 SN RAANRERE RSN SARE RALE RARE RARE RALE RAR Time Per Do (o) - 4
- [ maam |RAANRARS LALE)
o | " | I I k| 0.04 T ! . F=5 ' .
024 S| calibration: 014 SERE o (- 1
03
o Monte Carloter-iions: 30 o5 PR LT TRV TY A A Al A ]
i L A WA M
e Yraor toom Tl
l|”L|LI oo L o Lo T Illl\’ll'li 46 426 446 466 486 66
4 »
46 426 446 486 486 66 Frequency (Hz)
Frequency (GHz) ‘Y-Factor Noise Source on DUT Input oK
DataSource:  PNA Channel 1
Seftings.
mml Specity Input Data |W| Analysis Options | System Settings
Display Options.
Tabular Display | Dynamic Range |unr,enamw Corr humrs: | Y Factor |
Help Bxit
Yeunurens: MeTopn Y-daKTopa C UCTOYHNKOM LLYMa,
KoadpduLmeHT ycunenmns = 10 ob NOAKIIOYEHHbBIM K TY

cornacoBaHwue no sxoayBsixody = 10 b
KoadpduumeHT Wwyma = 3 b
lonT=0,2720°
Fmuu =27 b
Rn=12-33

Yyepes KOMMyTaUMOHHY0 MaTpuLy

WUctounnk wyma: 346C (MKLL = 14 ob)

PNA-X

05 25 4.5 6.5

85

104

12.5 4.5 18.5 185 205 225 245 x
YacTorTa, I,

HAYUYHOE
ObOPYAOBAHME
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/IHHOBALMOHHbIE
NPUTOXKEHNS

BbiCTpble 1 TOYHbIE
M3MePEeHMsA 3aBUCUMOCTM
KOMMpeccum KoappuumeHTa
YyCUNEHUS OT YacTOTbl

ONa yCunuTenem u
npeobpa3loBaTenen
4acTOTbl

(S93086A)

[MpobneMbl U3MepPEHUSt KOMMNPECCUM YCUNEeHNS

3MepeHne KoMnpeccum ycunuTtenen n npeobpasosaTesiein 4acToThl B Npedesiax nux
paboyero avanasoHa 4acToT TpebyeT NPOBeOEeHNS N3MEPEHN CO CBUMUPOBAHNEM
4acTOThl 1 YPOBHS MOLLHOCTW BO MHOMMX TOYKaX, MO3TOMY HacTpOMKa napamMeTpoB
n3MepeHuns, Kanmbposka 1 06paboTKa AaHHbIX 3aHNUMAOT MHOIO BPEMEHU 1 YCUITI
Psapn norpewHocTen yxyawatoT TOYHOCTb M3MEPEHMIA: paccorfiiacoBaHne Mexnay
N3MepuTeNbHbIM MOPTOM, NPe0bpa30BaTeeM MOLLHOCTU U TECTUPYEMbIM
yctponcteoMm (TY) Bo BpeMs naMepeHns abCoMoTHOM MOLLLHOCTY, @ TaKxKe
MCMOSIb30BaHNE IMHENHON KOPPEeKLMM OWNBOK S-NnapamMeTpoB Npu M3MepeHnn
KOMMPECCUN YCUNEeHNSA B HENIMHENHOW obnacTu

MpunokeHne N8 M3MEPEHNa KOMMNPEeccumn KoapbuumeHTa
ycunenuna PNA-X (GCA) obecnevnBaert:

BbicTpble 1 yA06HbIE M3MEPEHNSI C UCMIOSTb30BAHMEM PEXKMMA MHTENNEKTYaIbHOro
(SMART) cBunuposaHus

O4YeHb TOYHbIe pe3ynbTaTbl U3MEPEHMIA 3a CYET UCMOJTIb30BAHUSA HANPaBISAEMON
KanmbpoBKK, 0becneymBatoLert KOppeKL Mo YPOBHSA MOLLIHOCTM 1 paccornacoBaHuii
MonHoe onpeaeneHne XxapakTepUCTMK YCTPOMCTBA C MOMOLLbIO OAHOI0 M3 BapMaHTOB
nByMepHoro (2D) cBMNMPOBaHNA: CBUNMUPOBAHME YPOBHSA MOLLHOCTY NPY Ka40M
3HAYEeHWMN YacTOThl MW CBMMUPOBAHME YacTOTbl MPU KaX10M 3HAaYEHWN YPOBHS
MOLLHOCTH

[MBKOCTb 33 CYET BO3MOXKHOCTM BbIOOPA Pa3/IMYHbIX METOL0B ONpeneneHms
KOMMPECCUN: OTHOCUTENbHO IMHENHOM0 KO3DPULMEHTA YCUNIEHWS, OTHOCUTENbHO
MaKCMMaNbHOro KO3GOUUNEHTA YCUEHNUS, OTHOCUTENIbHO YPOBHSA BO3BPaTa,
OTHOCUTEJIbHO HacbIWeHns, ¢ noMollbio meToga X/Y

% Touka utepauum

KoadduumenT 4 T Koadbduument + % Touka komnpeccu
ycuneHus O4Ka ycuneHus
KoMMpeccum
Wennnnn P IR g,
- \ \ \ > x_" "‘.‘ >
ﬂ BXOﬂHaﬂ '.............---.-.-.------....& x"‘ BXO,D,Haﬂ
‘\ MOLLHOCTb L S MOLLHOCTb
A~ HacToTa »~ Yacrora

[ns namepeHuns komnpeccum kKoadduUMeHTa yCUNEHNS C MOMOLLbLO
aHanmsaTopa uenemn 06bIYHO CMOMb3YeTCs CBUNVWPOBaHNE YPOBHS
MOLLHOCTM Ha HECKONbKMX YacToTax Hl-curHnana. Mpunoxerne GCA
aHanmzaTtopos uenen PNA-X ynpolyaeT onpefenermne XxapakTepucTunk
KoMmnpeccuu B npefenax paboyero gManasoHa yacTtoT TY 3a CYET
MCKJTI0YNTENBHO BBICOKON CKOPOCTW, TOYHOCTM M NPOCTOTHI HACTPOMKM

napamMeTpoB N3MepeHnd.

BMecTo MHENHOro CBUNMPOBAHMS YPOBHS MOLLHOCTM C MCNOMIb30BaHNEM
MHOXECTBa TOYEeK Npu UHTeNeKTyansHoM (SMART) ceunuposaHuy,
peann3oBaHHOM B npunoxeHun GCA, ncnonb3yetcs afanTUBHbIA anropuT™ 4ns
onpefeneHns LCKOMOM TOUKM KOMMNPECCUU NPU KaXKLOM 3HAaYeHUN 4acToTsl,
MCNONb3YS TONbKO HECKObKO M3MEPEHWNI YPOBHSA MOLLHOCTU, 3HAYNTENBHO
COKpallas TakuM 06pa3oM BpeMs n3mMepeHus.

File Trace/Chan Response Marker/Analysis Stimulus Utility Help
Trace 1

Scale Per Division [ 1.000 dBm B

Meas

Tr 1_Compln21 LogM 1.000dBm/_0.00dBm

| I |
|_|pl/I MCNONb30BaHWN TOJIbKO KOPPEeKL K
YPOBHA MOLWHOCTMN Nafakollasd MOWHOCTb

paccornacoBaHusc TY

B TOYKE KOMMPECCUW NPUBOANT K 60/bLLION
HepaBHOMEPHOCTU XapaKTepUCTUKN N3-3a

N ad

Tr 2 Compln21 LogM 1.000dBm/_0.00dBm

100 ! ! ‘ | ‘ 1
0,00 \ I N\/\/\/\’J\l‘\/\/\/\,\w d

or A

HepaBHoMepHOCTb yMeHbLIaeTCs

s 1 P 9
P ‘M paccomacoaaw‘m
Ch: GCA Start 400000 GHz =
1 Ch2: GCA Start 4.00000 GHz —

npu ncnonb3osaHum npunoxeHns GCA 3a
CYET KOPPEKLMM YPOBHS MOLLHOCTH

Stop 6.00000 GHz
Stop 6.00000 GHz

® CompIn21

Gain Compressn

c s21

¢ CompOut21
¢ DeltaGain21

S-Parameters »

Measurement
Class.

Favorites

No Cor SroPwiCal

©H 1: Compin2

LOL

MonHoe onpefeneHne XxapakTepUCTUK YCTPOMCTBA C NOMOLLbIO ABYMEPHOMO
CBMUMWPOBAHWA: 3aBUCUMOCTb KO3QGUUMEHTA YCUNEHIA 0T HaCTOTb 1 YPOBHS
MOLLHOCTM.
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[ocTynHble MeToAbl onpeaeneHns KOMNpeccum

Komnpeccus
OTHOCUTEJIbHO
JINHeMNHoro
Ko3pPuumeHTa
ycuneHus

Komnpeccus
OTHOCHUTEJNIbHO
MaKcUMasnbHOro
Ko3¢pPuumeHTa
ycuneHus

Komnpeccus
OTHOCUTEJIbHO
YPOBHS BO3BpaTa

MeTop X/Y

Komnpeccus
OTHOCUTEJSIbHO
HacblWeHus

CoBeTbl 3KCNEpPTOB

— Wcnonb3ynTe 6e30nacHbIv peXKmM
NHTENeKTyanbHoro (SMART)
CBUMUPOBAHWS, YTOObI yBENNYEHNE
YPOBHS BXOLHOW MOLLHOCTH
MpOMCX0AM0 CHaYana bonbLUnmMu,

3 3aTeM MasnbIMy Waramu ¢ Lesbo
npeaoTBpaLleHns neperpysku TY

- Ecnn umetotcs coMmHeHns
OTHOCUTENbHO r1McTepesnca
NN TennoBbix addekTos TY,
peKoMeHIyeTcs UCNOoJb30BaThb
CBMMMPOBAHWE YaCTOTbI MPY KaXXa0oM
3HaYEeHMM YPOBHS MOLLLHOCTH,

a He CBUMMPOBaHYEe YPOBHS
MOLLLHOCTU MPY KaXXA0M 3HaUYeHUM
4acToThbl, MMbBo 106aBUTL BpeMs
BbIAEPXKKM, UTODObI YMEHbLINTb
BAINSHWE 3OOEKTOB OT NPeablayLLMX

N3MepeHun

— OyHKUWS aHanM3a KoMmnpeccum
BblAENSET OTKAMK TY B AManasoHe
MOLLHOCTM AJ15 3a4aHHOM YaCTOTHOMN
TOYKM Ha NtoboM rpadmke

KoMnpeccunn

— Wcnonb3ynte otcyeTbl CompAll 1
CompAl2 BHYTpeHHero BosibTMETPA,

JIHEeNHbBIN KO3DDULMEHT YCUNEHUS M3MEPSIETCS C UCMOSIb30BAHMEM
3a[1@aHHOr0 IMHENHOTO (BXOAHOr0) YPOBHS MOLLIHOCTK. ToYKa
KOMMPEeCCUu BblYMCAeTCS caeayoumm obpa3oM: NTMHENnHbIN
KO3QOULMEHT YCUNEHMSA MUHYC 334aHHbIN YPOBEHbL KOMMPECCHUN.

Hanbonbluee 3HaueHme Ko3adPULIMEHTA yCUeHWs, onpeaenseMoe
Ha Ka>K[0M 4acToTe, NCMOb3yeTCs B KaYECTBE MaKCMMasibHOro
KoadduLMEHTa ycuneHns. TouKa KOMNPECCUM BbIYMCIISETCS
cneayolMM 06pa3oM: MaKCUManbHbIN KO3IDOULUNEHT yCUNEHUS
MUWHYC 3a[aHHbI YPOBEHb KOMMPECCUM.

CpaBHMBaOTCS KO3DDULMEHTHI YCUIEHNSA NPU OBYX YPOBHSAX
BXOLHOM MOLLHOCTW, KOTOPbIE OT/IMYAOTCA Ha 3a4aHHYI0 BENYUHY
YPOBHS BO3BpaTa. TouKa KOMMPECCHM onpedensieTcs Kak
Hanbosbllee 3HaYeHne YPOBHS BXOLHOW MOLLHOCTY, MPY KOTOPOM
KO3DOUUMEHT YyCUNEHNS OTMYAeTCs Ha 3a4aHHOE 3HaYeHNe YPOBHS
KoMMpeccuu.

CpaBHMBAOTCS YPOBHM BbIXOAHOW MOLLHOCTY MPU ABYX BXOLAHbIX
YPOBHSIX MOLLHOCTY, KOTOPbIE OT/IM4AOTCA Ha 33AaHHOE 3HaYeHMe
AX. Touyka KOMMNpeccumn onpefensieTcs Kak Hanbonbliuee 3HaYeHMe
BXOLHOM MOLLHOCTM, MPU KOTOPOM YPOBEHb BbIXOLHOM MOLLHOCTH
OT/INYAETCS Ha 3aAaHHY0 BeNUYMHY AY.

Toyka KoMmnpeccum onpenenseTcs Kak Hambosnbluee 3Ha4YeHne
BbIXO[HOW MOLLHOCTM MUHYC 3Ha4yeHune, 3afaHHoe Kak “From Max
Pout” (0T MaKCMMasibHOr0 3Ha4YEeHWA BbIXOL4HON MOLLHOCTH).

Komnpeccus koadpduumeHTa ycuneHuns

Komnpeccus koadduumeHTa ycuneHuns

CUHXPOHWU3MPOBAHHbIE
OTHOCUTENBHO TOYKM KOMMPECCUm
0na namepenns KNI gobaBneHHom
moLHocTu (PAE) npu komnpeccum
L1 KaXXO0ro 3HaYeHNa 4acToThl

JInHeiHbIN KO3DD-T CMJ‘IeHMRl
boTy Touka

KoMmnpeccum

3afiaHHbIN ypPOBEHb KOMNpeccun

Koadd-1
ycunexus

BxopHas MowHoCTh

ycunenums

Makc. koad -1 J

Touka
Komnpeccun

BxofHas MOLWHOCTb

Koadd-1
ycunenus

l3a,anHbm YPOBeHb KoMnpeccuu Touka

KoMmnpeccum

1
€—Yposens Bo3spata —>!
] 1

N

Koadd-1
ycunexus

BxopHas MowHOCTb

Touka koMnpeccun

BbixogHas
MOLLHOCTb

AX
BxoaHas MoLHOCTb

Haun6onbluas BbixogHas MOLLLHOCTbJ

Ty

From Max Pout

MOLLHOCTb

BbixogHas

BxoaHas MoLiHOCTb

VicxoaHble M3MepeHHble LaHHble
NPpU MHTENNEKTYabHOM
(SMART) cBununpoBaHum, Koraa
BesonacHbiin pexxum (Safe Mode)
BbIKJIOYEH (BBEPXY) M BKIIIOYEH
(BHM3Y). B nocnenHem ciydae
ncnonb3yetcs 6onblue nTepayunn,
NOCKONbKY KO3QOULMEHT
ycuneHus TecHee npubnunxaercs
K TO4Ke koMnpeccumn Ha 1 ab

npv BKIOYEHHOM 6€30MacHOM
pexuMe, KOTOpbIi MUHUMU3UPYET
N36bITOYHYIO MOLLHOCTb
BO30OYXXAEHWS.
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NHHOBALUMOHHbIE
NPUNOXKEHUS

BbicTpble M3MepeHMs
MHTEPMOAYIALUMOHHbIX
NCKaX>XEHUWM C MOMOLLbIO
OBYXTOHANbHOrO CUrHana
M MPOCTOMN YCTAHOBKMN

(S93087A)
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Mpunoxexwve IMD namepseT NnpoayKTbl
MHTEPMOLYNALNOHHBIX UCKAXEHWNI U TOUKY
nepeceyeHuns TpeTbero nopsaka, ucnonssys 201
TOYKY MPW CBUMUPOBAHUM YaCTOTbI (MW YPOBHS
MOLLHOCTK), PaKTUUECKM 33 CEKYHAbI B CPABHEHWU
C HECKONIbKUMUW MUHYTaMu Npy MCNONb30BaHNM
reHepaTopoB CUrHaNOB M aHanM3aTopa cnekTpa.
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PexunmM cMeleHns 4acToThl, Kak Npasuio,
MMeeTCsl B BEKTOPHbIX aHann3aTtopax Lenen, Hoy
TpaauumoHHbIX dunbTpos MY obHapyxnBatTCs
3aMeTHble 60KOBbIe NenecTku. Pexxnm oTobparkeHns
CMeKTpa MHTEPMOAYNALUMOHHBIX UCKaXKeHui (IM
Spectrum mode) MCNosb3yeT ONTUMKU3MPOBAHHbIN
undposon dunetp MY 1 obecneynsaeT peanbHyto
BO3MOXHOCTb U3MEPEHNS B PEXXMME aHann3a
cnekTpa B PNA-X.

[Mpobnembl n3MepeHms
NHTEPMOYNALUMNOHHBIX NCKAXKEHWNM

— Hawnbonee yacTo ncnonb3yTCs reHepaTopbl
CUrHaNoB, aHaNM3aTop CNeKTPa 1 BHelHee
YCTPOWCTBO CYMMUPOBAHMS, NPU 3TOM
TpebyeTcs pyyHas ycTaHOBKa NapameTpoB
M3MepeHnst 1N BCEX U3MEPUTENbHbIX
np1bopoB ¥ NpUHAANEIKHOCTEMN

— Bpems TecTupoBaHusa 3amennseTcs,
KOrAa N3MepeHunsi UHTEPMOLYNALUMOHHbIX
MNCKaXXeHWI NPOBOASATCS B PEXMNME
CBUMMPOBAHNS YacTOTbI/YPOBHS
MOLLHOCTK

— VI3meputenbHble nprbopsl 1
YCTaHOBKM A5 UCMbITaHU YacTo
BHOCSIT 3HaUMUTESbHbIE
MOrpeLIHOCTU U3MEePeHNIt n3-3a
rapMOHUK, FeHepupyeMbIx
NCTOYHWMKOM, MePEKPECTHOM
mMoaynaumm 1 Gasosoro wyma, a
TaKXXe KoMnpeccum KoahobuumeHTa
YCUNEHWUS 1 YPOBHS COBCTBEHHbIX
LIYMOB NPUEMHMKA

PNA-X c npunoxeHuem IMD 3ameHseT gBa reHepaTopa
CUIHaN0B M aHaNM3aTop CNeKTpa B CUCTEMHOW CTONKE,
ynpoLyas KoHGUrypawmio CUCTEMbI U yBENNYMBAS
NpPOVM3BOAUTENBHOCTb UCMbITAHWIA.

PNA-X ¢ npuaoxeHneM ANs U3MEPEHNS MHTEPMOOYAALUNOHHbIX
nckaxkeHun (IMD) obecnednBsaerT:

— BbicTpble n3MepeHnst MHTEPMOAYNSAUMOHHbBIX MCKAXEHUI yCUNUTENEN U YCTPOMCTB
c Nnpeobpa3oBaHMEM YACTOThl B PeXMMe CBUMMPOBAHUSA C MCMOSIb30BaHUEM
BHYTPEHHEro CyMMaTopa CUrHan0B W ABYX BHYTPEHHWUX UCTOYHMKOB CUTHAN0B

— bBbicTpble 1 ynobHble M3MEpPeHUs C yNpoLeHHON YCTaHOBKON NapaMeTpoB
npubopoB U MHTYUTUBHO-MOHATHLIM MHTEPdENCOM MNOSb30BaTENS

- YnpaensieMas kannmbpoBKa ynpoLLaeT NpoBeAeHWe NpoLeaypbl KannbpoBKU u
obecneyrBaeT BbICOKYO TOYHOCTb M3MEPEHUI

— PexwuM aHanusaTopa cnekTpa 45 NOMCKa HEMCNPaBHOCTEN MU U3MEPEHUS
napa3nTHbIX COCTaBASAOLLMX, NCKITIOYAKLLNA HE0BXOAUMOCTb B OTAESIbHOM
aHanusaTope creKkTpa

— O4yeHb HW3KWI YPOBEHb FAPMOHMK BHYTPEHHUX MCTOYHWMKOB CUTHAMOB U LWMPOKNIA
OMHAMUYECKUIN AMana3oH MPUEMHMKOB, 3@ CHET Yero MUHUMMU3MPYIOTCS MOTrPELLHOCTM
MN3MepeHusi, BO3HMKAKLWME NPy UCMOMb30BaHMW APYTMX M3MEePUTENbHbIX MPUBopoB

[eTepoaunH

(=

K nprémHvkam

McTouHuk 2
BbIX 1 BbIX 2

MMMy nbCHbI %
MoaynsTop

"U‘ McTouHuk 1

BbIX 1 . BblIX 2
@ — % VIMnynbCHeIN %
] MofynsTop

B /3MepuTEnbHbIN WUctounuk 2 UcTouHuk 2 N3MmepuTenbHbIN B
nopt 1 Bbixog 1 Bbixog 2 nopt 2
TY

[1Ba BHYTPEHHMX MCTOYHNKA CUTHANOB C BbICOKWUM BbIXOAHBIM YPOBHEM MOLLHOCTH, LWUMPOKUM AMANA30HOM
APM, ypoBHEM rapMoHuK Huxe -60 ABH 1 cxeMol CYMMUPOBaHUSA CUTHAJIOB C BbICOKOW M30MsUMen aenanoT
PNA-X npeanbHblM n3aMepuTenbHbiM NprbopoM Ansa Bo36yxaeHns TY npu M3MepeHnun MHTEPMOAYNSLMOHHBIX
VNCKaXEHW C MOMOLLbIO BYXTOHANIbHOrO CUTHanNa. MIPUEMHUKM C LUMPOKUM AWHAMWYECKUM [Mana3oHoM 1
BbICOKMMU TOYKAMMN KOMNPECCHM NO3BONSIOT NMPOBOAUTL TOUYHbIE M3MEPEHUS MPOAYKTOB MHTEPMOLYNALUMOHHbIX
VNCKaXXEHW Manow MOWHOCTN B MPUCYTCTBMUN OCHOBHbIX TOHOB 3Ha4YNTENbHO 60M1€€e BbICOKOM MOLLHOCTY.
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Buabl CBMNMPOBAHNSA NPN NM3MEPEHNN MHTEPMOOYNALMOHBIX NCKAXKEHWI B PEXMME CBUNNPOBAHMS

CBunupoBaHune  CermeHTMpo-
MOLLHOCTH BaHHoOe

CBunupoBaHune CBunupoBaHue

UGHTPanLHOW  Pa3HOCa TOHOB CeunupoBaHue HenpepbiBHas

MOLLLHOCTH reHepaums
yacTtoThl (fc) (Delta F) w pau retepoauHa CBMNUpOBaHMue
LleHTpanbHas DuKcnpo- PuKcnpo- PurKCMpo- PuKcmpo-
yacrora BaHHas BaHHas BaHHas BaHHas
PasHoc yacTot @urKcupo- PurKcunpo- ®@urkcupo- dPurKcupo- durKcunpo-
TOHOB BaHHbIN BaHHbIN BaHHbIN BaHHbIN BaHHbIN
MowHocTn ®@urKcupo- ®duKcnpo- @urkcupo- PurKcunpo- dPurKcunpo-
TOHOB BaHHble BaHHble BaHHble BaHHblE BaHHble
[Anarpammbi
w w w
Delta F' Delta F
Delta F Delta De“ﬁ A Dgltar 4 T T Delta F Delt
ot il ] ‘ -~ R e
fl o f2 1" g 2 ol e 2 2 T 12 fl g f2 Lo Tt 12 g 12 I 12
CoBeTbl aKCNepToB
TI II TT > — Bbibop kKannbpoBKM Ha BCEX YACTOTax M3MepPEeHUs UM TOJTbKO Ha LeHTPabHbIX

4acToTax SBMSETCS KOMMNPOMMUCCOM MEX Ay NPON3BOANTENIbHOCTbIO M TOYHOCTbIO

TTTT TTTT TTTT N3MEepPEHUI

~ ~ ~ — [Ans 3HaYMTENbHOrO YNPOLLEHUS N3MEPEHUS UHTEPMOAYNSALMOHHBIX MCKAXKEHUN

KannbpoBKa Ha Bcex 4acToTax cMecuTenen n npeobpasoBaTesien YacToThbl B PeXXMME CBUNMMPOBaHNS cnenyet
YyNpaBnsTb BHELWHWMM reHepaTopamu curHanos oT PNA-X

— C uenbto oTobparkeHUst CNeKTpa B 3a,aHHOM ToUKe rpadurKa M3MepeHus

NHTEPMOAYIALMOHHBIX MCKAXKEHWIN B PEXKMME CBUMMPOBaHNS crenyeT

MCNOMb30BaTh Mapkep AN dyHKUum IM Spectrum

[Ona ymeHbLIeHNs AeBraLmn ypoBHS COBCTBEHHbIX WYMOB C MUHUMANbHbLIM

BJIUSSHUEM Ha CKOPOCTb M3MEPEHWIA, 0COBEHHO MPU MCMOTb30BAHUN LIMPOKMX

NoN0C NPOMYCKAHMS NpM paboTe CO CMEKTPOM MHTEPMOLYISLMOHHbIX

nckaxeHu (IM Spectrum), cnenyert UCNonbL30BaTh YCPEAHEHME MO TOYKAM
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Kannbposka
Ha LI,EHTpaﬂbeIX yacToTax |_|pVI n3MepeHunn c 60nbWKM Pa3HOCOM MO YacToTe TOHOB
pPEKOMEHAYETCS MCMOMb30BaTb KaIMBPOBKY Ha BCEX YACTOTax.
X0Ta KanMbpoBKa Ha BCEX YacToTax 3aHMMaeT 6oblie
BPEMEHW, Ha CKOPOCTb M3MepPeHWs 3TO He BIIUSET.

Eile Trace/Chan Response Marker/Analysis Stimulus Utility Help File Trace/Chan Response Marker/Analysis Stimulus Utility Help
Channel 200 Averaging Factor |10 = IMA;::?:U - Channel 1 Number of Points [101 =
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CneKTp MHTEPMOAYNALMOHHBIX MCKaxeHWi (IM Spectrum) B HiXHeM OKHe 3aBUCUMOCTb UHTEPMOAYNALMOHHBIX MCKAXEHUN U TOUYKM NepeceyeHuns
0TOBPaXKaeT CNeKTP, COOTBETCTBYIOLLMIA NONOXKEHWIO MapKepa B LeHTpe TpeTbero nopagaxa (IP3) oT MOWHOCTM CUTHANa reTepoanHa no3sonseT
rpaduka u3MepeHns MHTEPMOAYNALUNOHHbBIX MCKAXEHWI B peXxmume noayYnTb MaKCHMabHoe 3HayeHune IP3 npu HavMeHbLIen BO3MOXKHOM
CBUNMPOBaHUA (B BEPXHEM OKHe). NS yMeHbLIEeHWA 1eBMaLmni WyMa K MOLLHOCTM BO3BYXXAEHUSA TETEPOANHAZITO MOMOTAET ONPEALAUTH
CneKkTpy IM Spectrum npuMmeHseTcda ycpeaHeHe no TOYKaM. napaMeTpbl yCTaHOBKW CMecUTe id ANd OOCTUXKEHUNA MaKCUMaabHO N

30 EKTUBHOCTU NPU MUHUMATTBEHOM NOTREDNEHUMEMOLL HOCTH,
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[Mpobnembl n3aMepeHms SMC+Phase
cMecuTenen n npeobpasoBaTtenen

4aCTOThl

NHHOBALMOHHbIE
NPUNOXKEHUS

— TpagnuMOHHbIV NOAXOA, CBA3AHHbIN C
MCMOJSIb30BaHMEM aHaNM3aTopa CNekTpa
N BHELWHWX UCTOYHWUKOB CUTHASIOB,
ABNAETCA FPOMO3OKUM, MeAJIEHHbIM U1 He
0aeT nHdopmaumm o dase U rpynnosom
BpemeHu 3anasapsisaHuns (MB3))

— TpaAMUMOHHbIE BEKTOPHbIE aHaNn3aTopsl
uenen (BALL) TpebytoT ncnonb3oBaHmns
BHELUHMX UCTOYHMKOB CUTHASO0B,

3-33 Yero CHMKaeTCs CKOPOCTb
CBUMUPOBAHNS

— TpapuumoHHble BAL, n3mepstoT dpasy
nnn B3 oTHocKTeNbHO 06pa3LoBoro
("30n0T0r0") ycTpOMCTBA

- [Ans MUHUMKU3ALMN HEPABHOMEPHOCTM
XapaKTepUCTUKM 13-3a PAacCOrnacoBaHus
Mo BXOAY WM BbIXOZY 4aCTO MCMOSb3YIOT
aTTeHaTopsbI, yXyaLwatoLme
OMHAMNYECKNIA AManasoH u
CTabMNbHOCTbL KaNMBpoBKM

ToyHoe onpegenexHune
NapaMeTpoOB CMecuUTenem
M npeobpasoBarenen
Y4acTOThl

(593082/083/084A)

Knacc ckanspHblx U3MepeHuin cmecutenei/
npeobpasoBaTtenen 4yacToTsl NOC hasbl
(SMC+Phase) npunoxenns S93083A ynpouwaet
YCTaHOBKY U3MEPEHUI cMecuTene u
npeobpa3oBaTenen 4yacToThl, TaK Kak ONopHbIi

1 KannbpoBOYHbIA cMecuTesNb He TpebytoTes.
KannbpoBKa nerko BbINOSHAETCS C MCMOb30BaHNEM
TPEX LUIMPOKOMOSIOCHbIX MEP: U3MEPUTENS MOLLHOCTH
B KayecTBe Mepbl YPOBHS MOLLHOCTH, reHepaTopa
KOMBUMHALMOHHbIX 4aCTOT B KayecTBe Mepbl hasbl

1N KanmbpoBOYHOIO KOMMIeKTa S-napameTpos
(MexaHnueckoro unm moayns ECal).

[MpunoxkeHusa oNnsa namMepeHns napaMeTpoB npeobpa3oBaTenen
yacToTbl PNA-X obecneunBatoT:

— [pocTyto M3MepUTeNnbHYI YCTAHOBKY, B KOTOPOW B KAYeCTBe NCTOYHUKA CUrHana
reTepoAmHa NCNofib3yeTcs BTOPON BHYTPEHHUIN UCTOYHUK
— YMeHblUeHMe TMNoBoro BpeMeru namepeHuns go 100 pa3 no cpaBHeHMO ¢
NoAXxo4oM, KOTOpbI 6a3npyeTcs Ha UCMOJSIb30BaHUM aHaIM3aTOPOB CNEKTPa
— BblCcOoKyto TOUHOCTb M3MEPeHNit, NCNONb3ys ABA NAaTEHTOBAHHbIX METOAA!
- MeTop ckanapHoi KanubpoBKM cMecuTenein/Npeobpasosatene YacToTsl (SMC)
obecrneynBaeT CoraacoBaHne U Camble TOUHbIE M3MEPEHNs NMoTepb/yCUeHns
npeobpa3oBaHMs 3a CYET 0ObEeANHEHMS 2-NOPTOBOM KaNIMBPOBKM 1 KanmbpoBKM No
n3mMepmTento MolwHocTn (5S93082A), a Takxke (c S93083A) kannbpoBaHHble
n3mepeHuns abcontoTHoro B3 6e3 onopHOro nnmn kKannmbpoBoYHOro cMecuTens
— MeTof BEKTOPHOM KanMbpoBKM cMecuTene/npeobpasosarenei 4yacToTsl (VMC)
obecneynBaeT M3IMePEHNs COrNacoBaHms, NoTepb/ycuneHns npeobpasoBaHus,
abconioTHoro B3, pa3HocTu das mexkay
HEeCKOSIbKMMW TpaKTaMu Unu
yCTpOMCTBaMu 1 Ga3oBbIX CABUIOB
BHYTPM YCTPOWCTBA, UCMOJb3Yst
KanMbpoBOYHbIN CMECUTESb,
XapaKTePUCTUKM KOTOPOro Bbisu
onpeeneHbl BO BDEMSI BEKTOPHOM
Kanubposku (S93083A)
- Koppekuus paccornacoBaHuns no Bxoay
Y BbIXOA4Y YMEHbLLAET HepaBHOMEPHOCTb
XapaKTePUCTUKM U UCKtOYaeT
HeobX0A4MMOCTb B aTTeHATOpPax
— MpunoxeHne S93084A (n3meperve

OnopHbIn
cMmecuTenb

napameTpoB nNpeobpasoBaTtenen
4aCTOTbl CO BCTPOEHHbIM reTEePOANHOM)
PacnpoCcTPaHsaeT BO3SMOXKHOCTM
namepeHun ¢ SMC n VMC Ha
npeobpa3oBaTenin Co BCTPOEHHbLIM
reTepoaMHoOM 6e3 JoCTyna K BHYTPEHHUM
BpeMeHHbIM ba3zam

KanubpoBouHbI cMecuTenb/dunstp

]

e’ | D

M4+

—

MY- = BY - FETEPONH

FETEPOOVH

KannubpoBouHbI
cMecuTens/dunsTp

MeTo/ BeKTOpHOM Kannmbposku cmecutens (VMC)
obecrneynBaeT U3MEPEHUS COMNIACOBAHNS MO BXOAY
1 BbIXOAY, NoTepb/ycunenuns npeobpasosaxus,
abcontoTHoro B3, pasHocTtu a3 mexay
HECKOIbKMMM TPAKTaMu1 UK YCTPOMCTBAMM U
$a30BbIX CABUIOB BHYTPU YCTPONCTBA.

[aTeHTOBaHHbIN METOL BEKTOPHOM
KanubpoBKK cmecuTenen/
npeobpasosaTenei yactotsl (VMC)
kKomnanuu Keysight ncnonbsyet
Mepbl X0n10cToro xoaa (XX),
KOPOTKOro 3ambikaHus (K3) n

rrm- cornacosaHHoi Harpy3ku (CH)

L1185 oNpefeneHus xapakTepucTunk
KannbpoBOYHOro cMecUTens.
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File Trace/Chan Response Marker/Analysis Stimulus Utility Help
Channel 1 Nurmber of Points [201 :
T SC21 LogM 10.00d87 0.00dB Tr 2 SC21 LogM 10.00dB/ 0.00dB

30,00 SMC: fixed and swept LO 1 3.08000( GHz 12591 dB
Sweep Time
20.00
CeunupyemMas 4acToTa reTepoanHa,
duKcnpoBaHHas yacToTa N4
10.00
\—
\ * Of
0.00 ] \ Points
-10.00 l \\
PR VIKCUPOBaHHasi 4acToTa reTepoamnHa
' A 4
/// csunupyemas yactota N4 Sween Type
30,00
/ ' Sweep Setup.
-40.00
- »
50,00 Table
60.00
6 . -70.00
[Ona namepeHuns npeobpasoBaTtesie YaCcTOTbl CO BCTPOEHHbLIMM Ghi: Whwr Input Start 258000 GHz — Stop 356000 GHiz —
reTepofnMHamMmu 6e3 40CTyna K BHYTPEHHUM BPEMEHHbIM 6a3aM MOXHO B Ch2: Mxr Input Start 2.00000 GHz — Stop 4.00000 GHz avon
MCMNOMb30BaTh KaK METO[ CKaNsipHoi Kanubposku cmecutenei (SMC), Cont_ CH1:BC21____ |NoCor LcL

TaK v MeTO[, BEKTOPHOM KannmbposKu cmecutenein (VMC).

MMes nBa BHYTPeHHUX UCTOYHMKaA curHanos, PNA-X obecneynBaeT 6bICTpble U3MEpeHNs
1 KaK npu GUKCUPOBAHHON, Tak 1 cBUNupyemMoi yactote MY.

8720 6e3 aTTeHt0aToOpoB 8720 c aTTeH0aTopamu 5

PNA, ncnonb3sytowumin VMC, 6e3 aTTeHoaTopos

B3

KoHkypwupytowuin
~——__ BEKTOpHbIN
aHanmsaTop uenen -
PNA, ncrnonb3ytownin SMC, 6e3 aTTeHioaTopos 1 c aTTeHwaTopammn

05

My,

0
3.40E+09 3.45E+09 350E+09 355E+09 3.60E+09 365E+09 370E+09 375E+09 3.80E+09  3.85E+09  3.90E+0¢

Koppekuus cornacoBaHns ckanspHom kanmbposku cmecutens (SMC
ppexy P P (SMC) YacTtota BY-curnana (M)

N03BOJISIET 3HAYUTENbHO YMEHbLINTb OLIMBKW PacCcoriacoBaHus
Npv U3MEPEHNAX NoOTepb/ycuneHvs Nnpeobpa3oBaHus, NCKIYas
HEeobX0AMMOCTb UCNOJIb30BaHNS aTTEHIATOPOB Ha KOHLAX
N3MepuTeNbHbIX Kabenei.

KoppeKuus cornacosaHns BEKTOPHOM Kannbposku cMecuTens (VMC) nossonset
3HAUNTENIbHO YMEHbLUNTL OWWBKK paccornacoBaHus npu namepeHnsx B3, yctpaHsas
HeoBbX0AMMOCTb MCMOb30BaHWSA aTTEHI0ATOPOB HAa KOHLLaX M3MepuUTeNbHbIX Kabenen.

CoBeTbl SKCNepToB

File Trace/Chan Response MarkerfAnalysis Stimulus Utility Help |
— Cy»eHue nonockl MY NoMoraeT UCKIUYUTH Trace 2 Gate Center [959 psec -
Bb|6pOCb| Ha rpad}vn(e V|3MepeHl/|H KOTOpre Tr 1 VC21 Delay 0.500ns/ 0.00ns -V021 Delay 0.500ns/ 0.00ns
! Tr 3 VC21 LogM 10.00dB/ -20.0dB Tr 4 VC21 LogM 10.00dB/ -20.0dB Gm
MPOMCXOOAT BCIEACTBUE NPOHUKHOBEHMS 200 Nl
cUrHana reTepomdvHa U Apyrux napasnTHbIX 150
Gate Start
CuUrHanos ot TY o bl A A AR AL A A, /\
— [ns npefoTepaLleHns owmnboK M3-3a 0 = TV~ Y v\] V AV ARV
OTCYTCTBUS CTABUIN3ALMMN MOLLHOCTM 050 /T\ SHSpKa ol Geleotop
MCTOYHMKA NPV N3MEPEHUN YCTPOWCTB C oo \ceneKuMﬂ - o
NnapasnTHbIMW OTKJIMKaMi BbICOKOI0O YPOBHSA ’ / CeneKumns BKI.
Ha BbIxoge (Takux, Kak cMecuTenu 6e3 050 BpemetHan o6natTe
) [ \ ceneKums BbIK. Gate Span
bunbTpaLMm), 4acTo Nose3Ho yBEINYNTL » ceneKums BrA.
BESIMYMHY 0CNabIeHNs CUrHANa UCTOYHMKA, l \\ A <
4TOBbI 06eCneYnThb NYULLYI0 N30ALMIO 150 N\
mexxay TY n PNA-X oo o \ , \/ /“‘\ / Gating
— [Mpu U3MEPEHUN MHOTOKACKaAHbIX | V\/\ f\‘f\ ( \ / S
npeobpasosaTesien 4acToTbl C 250 u A .
ncnonb3oBaHveM VMC nyylie Bcero co3gaTb 300 |dhibhd- 11
9 o e Y >Ch1: Mxr Output Start 379,500 MHz == Stop 1.38050 GHz"
eMHbI “MeTacurHan” reTepoauHa, KoTopbIn Ch1: M Output Start -5.0000 ns — Stop 20000 ns | Favorites
MO>KHO MCMOJIb30BaTh A/ BO36Y K AEHUS 1 Cht: M Output Start 50000 ns — Stop 20.000 ns
OMOPHOro M KanMbpoBOYHOIO CMeCUTENEN Hold _CH 1: [VG21 lctme Gate LoL

— [lpun n3mepeHnn cmecutenen bes ;
. CeneKuns BO BpeMeHHO 0671acT NO3BONAET YCTPAHUTL HEPaBHOMEPHOCTb
GULTPALMM CENEKLMS BO BDEMEHHOM XapaKTePUCTUKM MOCPEACTBOM YAANEHNS HEXENATENbHbIX, 3a4ePXKaHHbIX BO BPEMEHN,
061aCTN MOXKET OKa3aTbCHA MOSIE3HbIM OTKJINKOB 13-3a Napa3nTHbIX CUTHaNoB..

CPEenCTBOM A1 YMEHbLUIeHUs
HEPaBHOMEPHOCTU XapaKTepPUCTUKM
MOCPEACTBOM YAaNeHNs HeXXenaTebHbIX,
3a[epXKaHHbIX BO BPEMEHW, OTKJIMKOB M3-3a
MapasuUTHbIX CUFHAsO0B
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|/|HHOBaLI,l/IOHHbIe
MPUNOXKEHWUS
BbicTpoaencTByoLW MM
MHOTrOKaHalbHbIM aHaNM3aTop

cneKkTpa oNns onpegeneHmns
NnapamMeTpPoB KOMMOHEHTOB

(S93090x/093/094A)

Instrument Response Stimulus Utiity Help
[-] ]=]=]c]a]s]o]+]

Tr 1 B 10.00d8/ 100dBm _ Tr 2 R110.00dB/ 10.0dBm

v+ D B3| e

B 10.00dB/>-20.0dBm gTr 5_R110,00dB/ -20.0dBm
$17 506 GHF 4000 MHzsy]

o |
TOT BT
i) 4doog i

i Abower -23.04 dBm| 815
[/3 [ 504 GHy 40000 MFzSy

Marker
| Setup

50 E F'!“’M e Marker -
30 - Functions
Do A e e :
30 [ R 5 110 Analysis
30 phigtaly i Y -120 ‘ ‘ H
Ch: SA Start_4.95000 GHz Stop 505000 GHz | [ (2. >Ch2. SA Center_5.00000 GHz Span 200000MHz) | occupied BW
Tr 4_B LogM 10.00dB/ 0.00dBm orF
0 2 3 ]a ST 1p0 GHz _|-1589dBm
-0 5 e OBW Percent
20 450 G 762 dem)
5 4 6P0 GHz _|-11.29dBm o
=30 5 0GRz | -28.98 dBm|
40 b2
50
8
60 i
A I TIT VI P &
& h 7 it s
[ L. e e
o0 = il . o SIS E
Ch3: SA Start_10.0000 MHz — RBW 3 KHZVBW 3kHz Stop 26,5000 GHz
" cnz | intmg BW=tk | NoCor | I I [195ms 1

|| Lot | animurz-tess |

| RFON | UpdateOn  IniRef | SA_p22.csa has been saved.

Onuwns aHanusaTopa cnekTpa gobasnset kK PNA-X BO3MOXHOCTb BbICTPOro novcka
napasuTHbIX CUTHANOB, 3aMeHSAS B UCMbITAaTe bHbIX CUCTEMAX, MPeAHAa3HAYEHHbIX
LN onpefeneHns NapamMeTpoB KOMMOHEHTOB, OTAE/bHO NpuobpeTaeMbie
aHanM3aTop CNeKTpa U MaTPUYHbIN KOMMYTaTOop.

YpoBeHb COBCTBEHHBIX YpoBeHb COBCTBEHHbIX
108 wymoB -80 obmM wymoB -90 sbM
E
@ Modern SA Il PNA SA

__10?
L
=
=
x
2100
o
s
| =4
3 0
210 X0
3 x10
[=X
o

107

102

1Ty 10 My 20Ty, 1Ty 10 My 20Ty,
Monoca o63opa
Modern SA - coBpeMeHHbI aHanu3aTop cnekTpa
PNA SA - aHanuzaTop uenen PNA-X c onuuen aHanusaTtopa cnektpa

33BNCUMOCTb BPEMEHW CBUMMPOBAHNS OT WWPUHBI NOS0CH 0630pa Npu LEHTPaNbHOM
yacToTe 12 [Ty ans 3HaYeHU ypoBHs cobcTBeHHbIX LWyMoB -80 gbm 1 -90 gbm.
ATTEHI0aTOp NPUEMHMKA YCTaHaBAMBAETCS, YTOBbI NPeAoTBPATUTL KOMMPECCHIO NpU
MCNONb30BaHMM curHana c yposHem +10 oM.

[MpobneMbl aHan13a cnekTpa nNpu TeCTUPOBAHNM
KOMTMOHEHTOB

— VI3aMepeHne xapakTepmCTUK NapasnTHbIX CUFHAN0B 3aHUMaeT
MHOMO BPeMeHw, 0COBEHHO NpK NMOUCKE Napa3nTHbIX CUTHaN0B
HM3KOro YPOBHS B LUMPOKOM AMana3oHe 4acToT

- AnuTensHoe BpeMs M3MEPEHNS MOXKET BbIHYAMTb OFrPaHNUYNTb
MOSIHOTY TECTUPOBAHUS

— OnpepneneHve napaMeTpoB Napa3nTHbLIX CUTHANOB B paboyem
[Mana3oHe TecTvpyemoro yctpoicTea (TY) sensetcs
TPYLOEMKUM npoLeccoM, Mnbo TpebyeT ncnonb308aHms
BHELHeN ynpasasioLwen nporpaMmel

[NpunoxkeHue aHanmsaTtopa cnekTpa PNA-X
obecneynBaer:

— BbICTPbLIN NOMCK NapasnTHLIX CUTHAMOB B LWMPOKMNX
[ManasoHax 4acToT

— MHorokaHanbHbI/ aHann3 CNexkTpa c MCNosib30BaHMEM
BHYTPEHHMX reHepaTopoB B PEXKMME CBUMUPOBAHMS YacTOThbl
Ans obecneyeHus 3GdEKTUBHOIO aHanM3a NapasuTHbIX
CUrHanoB cMecuTenen n npeobpasoBaTesien YacToThl

- M3MepeHMs cneKkTpa B TECTOBOW OCHACTKe C
MCMoMb30BaHNeM MeTOA0B KalMbpPOBKU 1 UCKITIOYEHNS
uenew, NPUMEHSIEMbIX BEKTOPHbLIM aHaNM3aToOpPOoB Lienen

— bBbIcTpble M3MepeHUs YPOBHS MOLLHOCTY B 3af4aHHOM
nosioce 4acToT U WyMa

— [obaBneHne BO3MOXHOCTEN aHaNn3a cnekTpa K
Komnnekcy namepenHun PNA-X 3a ogHo nogkatoueHne

File  Trace/Chan Response Marker/Analysis Stimulus Utility Help

Tr 1 BLogM 10.00dBm/ -10.0dBm Tr 2 B LogM 10.00dBm/ -10.0dBm

Tr 3B LogM 10.00dBm/ -10.0dBm T4

-10.00 7 7060000001 GHz | 1001 dBm
2 1999999969 GHz |-73.71 dBm

2000 1 1 0s00p000t Gz | 100248,
2 1999999969 GHz | -81.66 dBm
1 1960 10.05dBm

-30.00 7 T <S4 7TaEm

40,00

50,00

60.00

7000 WNW

A, 24, 2
8000 [— - o
o W L VoA gy I y—rs

9000 e R

10000

11000 ‘

Ch1: SA Center 196000 GHz —

Ch2: SA Center 1.96000 GHz —

Ch3: SA Start 183500 GHz —
1 >Ch4: SA Start 183500 GHz

RBW 300 kHz/VBW 10 kHz
RBW 30 kHz/VBW 1kHz
RBW 3 kHz/VBW 100 Hz
RBW 300 Hz/VBW 10 Hz

Ch4 [Ted. B No Cor 4.045

Span 250.000 MHz
Span 250.000 MHz
Stop 2.08500 GHz
Stop 2.08500 GHz

LCL 2015-03-13 12:07

Ha BepxHeM rpaduke NoKazaHo W3MepeHne NapasuTHOro CUrHana c ypoBHeM
-84 nbM B npucyTcTBMM curHana c yposHem +10 obm. OTHoWweHWe curHan/wym
(cBepxy BHW3) NpnbnmnsnTesbHo pasHo (Npv'Aofioce NPonyeKaryis):

80 ab (300 k), 90 b (30 kly), 100 aB (3 k) 110 ob (300 )
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ObecneyeHre MHOroKaHabHOro aHanmM3a cnekTpa

File  Trace/Chan Response Marker/Analysis Stimulus Utiity Help

YO o i oo S

o[- ! o000 —] :

wu— 1 e s = 2 !

0 el i [ e w

w00 i 000 -

¥ O st smieo Sy we e 21 O S SE sHwow S
10.00 I I 1000 I I I

o[- o ——

wo = 3 i ee— 4 =
1000 000 ,,?Fl; w

— o s

T
3 Chi:SA Start 630,000 MHz Siop 333000 Gtz ]| |4 Gl SA Start 630000 MHiz Stop 3330

5 511 Logh 50000/ 0.00dD 6 5C21 Logh 500005/ 000D,

500
5007
R . — e e e e ——
2500 |——r i = =t —

3500

Ch2 SMC Input Center 308000 Giz —
5. Ch:SMC Output Center 850,000 MHz — —

MGEFM cht T2

Span 50000
Span 50000

IFout NoCor _112ms L0 2015040

Hanwuvne aHann3aTopoB cNeKTpa Ha Bcex
nopTax cMecutens unu npeobpasosartens
YacToTbl obecneynBaeT 6ecnpeLefeHTHble
BO3MOXHOCTW UCCNEA0BAHNS XapaKTEPUCTHK
ycTpoiicTga. [pn ogHOM Habope NoAKtoYeHU )
MOXHO N1erko NPOCMaTpUBaTh NapasuTHbIe
CUrHanbl, BO3HMKaloLLMeE Ha BCeX NopTax B
npouecce paboTbl ¢ GUKCUPOBAHHBIMU UK
CBUNUPYEMbIMW UCTbITATENbHBIMU CUTHANAMMW.
3MepsieMble NapasnTHble CUrHabl MOry T
BKJItOYaTb NPOHMKatowme BY-curHansi,
curHansl retepoanHa u M4, rapMoHuKy,

[eTepoanH

MHTEPMOAYSLMOHHbIE COCTABNSIOLWME U
Lpyrvie NpoayKTbl cMeleHns 6onee BbICOKMX
nopsiAKOB. XapaKTepuCTUKM 3aBUCHMOCTU
noTepb Npeobpa3oBaHNs 1 COrnacoBaHus ot
4aCTOTbl MOXHO YBUAETb B KaHase n3MepeHus
CO CKaNspHOM KannbposKo (BHK3Y).

BbIsiBUTE MCTUHHbIE XapaKTEPUCTMKM YCTPOUCTBA

C NOMOLLBIO MeToa0B Kannbposku BAL,

[MnockocTb

ycTponcTBa
MnockocTb MnockocTb
n3mepenus / X n3mMepeHus

KoakcuanbHbii

KoakcuanbHbli

VHTepdeiic 7;[// ] | D | |/ﬂ///ﬂ nHTEpbENiC
TecToBas ocHacTKa
E File  Trace/Chan Response Marker/Analysis Stimulus Utility Help .= 5‘
0 Span ETIGE 2] -
Tr 2 Pout_Com_OFF LogM 1.000dBm/ 0.00dBm  Tr 4 Pout_Corr_ON LogM 1.000dBm/ 0.00dBm
6
0.00 7 5000000147 GHz | 5.91dBm Start Cal
1 5000000020 GHz ~ |-5.14 dBm
-1.00 Correction
ON | off
200
Power Cal »
st 1 BrpxofgHats —————|
MOLLHOCTb
-4.00 Pout) Manage Cals b
500 bIxoOHasa B MJIOCKOLTH
= ~ .
MOLLHOCTb ycTpowncTBsa Rreaticsy
6.00 i) \ A &
(Pout)
B IMJIOCKDOCTU Port Extensions...,
-7.00 Be
n3MepeHus \
800 KoppexKumn
oWMBOK
-9.00
-10.00 / \
Ch1:SA Center 5.00000 GHz — RBW 100 kHzVBW 100 kHz Span 500.000 kHz
Ch2: SA Center 5.00000 GHz — RBW 100 kHz\VBW 100 kHz Span 500.000 kHz
2 >Ch3:SA Center 500000 GHz RBW 100 kHz/VBW 100 kHz Span 500.000 kHz
Cont. \ Ch3 6N Pout CorrEixt_.. C 6ms | SrcPwrCal* Sim LCL 2015-03-06 17:31

MeToabl kKanubpoBKK 1 GyHKLMS UckoYeHns Leneit BALL yaansioT agdekTs!
Kabenemn n TeCTOBON OCHACTKM M KOPPEKTUPYIOT HepaBHOMEPHOCTb AYX NprEMHMKA,
o6ecneunBas KannbpoBaHHble 3MepeHUs CNEeKTPa B TECTOBOM OCHACTKE.

Tr 1 LOOUT LogM 10.00dBm/ 0.00dBm

-10.00
-30.00
-50.00
-70.00

-90.00
1

CneKTp BbIXOLHOrO
CWrHana Ha nopte
reTepoaviHa

I N N N I
Ch1:SA Start 630.000 MHzStop 3.33000 GHz

-10.00
-30.00
-50.00
-70.00

-90.00
2

IF OUT LogM 10.00dBm/ 0.00dBm

i |
T pasth
| [ 1 |

>Ch1: SA Start 630.000 MHzStop 3.33000 GHz

CneKTp BbIXOAHOrO
curHana Ha nopte MY

Tr 3 RFIN LogM 10.00dBm/ 0.00dBm

-10.00
-30.00
-50.00
-70.00

-90.00
3

Potspbiy

Ll
L)

ko ek

CneKTp BXOAHOro
curHana Ha BY-nopre

Ch1: SA Start 630.000 MHz Stop 3.33000 GHz

-10.00
-30.00
-50.00
-70.00

-90.00
4

Tr 4 RF OUT LogM 10.00dBm/ 0.00dBm

| LT 1 [ ] |
Ch1:SA Start 630.000 MHzStop 3.33000 GHz

CneKTp BbIXOAHOIO
curHana Ha B4Y-nopte

CoBeTbl a3KCNepToB

BbibepuTe pasHble ypoBHM NPOrpaMMHOro NogaBieHus
3epKasibHbIX COCTABASIOWMNX A5 OOCTUKEHNS
KOMMPOMMCCa MeX Ay CKOPOCTbI0 M TOYHOCTbIO M3MEpPEHMs
Ha 0CHOBE CMEeKTPasIbHOM NIOTHOCTU N3MEPEHUS

[Mpy n3mMepeHnn rapMoHVK fo6aBbTe OTAENbHbIN

KaHas aHanv3aTtopa crexTpa (SA) ons Kaxkaon
rapMOHMKM, NCMONb3Ys Y3KYI0 Nosiocy 0630pa n y3Kyto
Mos10Cy NPOMyCKaHWs A ONTUMMU3ALMN CKOPOCTU U
YYBCTBUTENIbHOCTU M3MEPEHUS, @ TAKXKe LOCTAaTOYHOe
ocnabneHve NPUEMHMKA A5 NOAABNEHUS FAaPMOHUK,
reHepupyeMbix BHYTPU MPUEMHMKA

Y1066l NOMOYb MAEHTUOMLMPOBATL NAPa3UTHbLIE CUMHAbI,
KOTOPbIE MOTYT MOBANATb Ha Pe3ybTaTbl U3MEPEHUI,
ncnonb3ynte dyHkumio Marker-to-SA ons yaobHoro
CO3[aHNs 0TOBPaXKEHUS CNEKTPA NPY OAHNX U TEX XKe
YCNOBUSAX GOPMUPOBAHNSA UCTIbITATESIbHLIX CUTHAMOB B
MOIOXKEHNN MAapKepPa B KaHase M3MepeHns Co CKansipHon
KannbpoBKOW, KaHasle M3MePEHUS MHTEPMOAYIALUNOHHBIX
NCKaXKeHW CO CBMMNPOBAHMEM YacTOTbl MM B
CTaHAAPTHbIX KaHanax

[Mpy ncnonb3oBaHUN GYHKLMN UCKTHOYEHNS LENen
TECTOBOW OCHACTKM A9 U3MEPEHUS TECTUPYEMbIX
YCTPOWCTB B TECTOBOW OCHACTKE MM Ha NMAacTUHe
MNCnonb3ynTe GYHKLUMIO KOMNEHCaUMM NoTepb MOLLHOCTM
019 y4YeTa noTepb B TECTOBOW OCHACTKE MW NPobHMKaX,
noaaBas TakMM 06pa3oM Ha TY UcnblTaTeNbHbIM CUTFHAN
C N3BECTHbIM YPOBHEM MOLLHOGCT U
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NHHOBALMOHHbIE
NPUI0XKEHNS

MMNemaHce Harpy3Ku

YnpaBneHue
OTHOCUTENBHOW
aMnNaANTyOon u

da3on mexnay

OBYMS CTOYHNKAMM
30HOMPYIOLLMX CUTHAI0B
015 aKTUBHOIO

ynpaBneHns BbIXO4HOM
Harpy3Kou

(S93088A)

[eHepupynTe NPOM3BOSIbHbIE
MMNEeAaHChI BbIXOLHOM HArpy3Ku,
ynpaBnss aMnanTynon v dason
curHana, Bbixoasiiero us nopra 3,
11 OAAHOBPEMEHHO NoAaBas Ha

nopt 1

TecTupyemoe ycTpoicTso (TY)
curHan, Beixogawmnin n3 nopta 1.

N3MepuTenbHbIN B

N M3mepuTenbHbin |
nopt 3
al
—> | <«<— a3{R3)

[Tpobnembl U3MepeHns NapaMeTpPoB YCUAUTENEN NPU M3MEHSEMOM

— KoadoduumneHT ycnneHuns, BoIxogHas MOLLHOCTb U KO3bOUUMEHT None3Horo
nenctems (KMNO) ycunuTtens 06bl4HO M3MEPSAIOTCS NPU Pa3INYHbLIX YCIOBUAX
BbIXOAHOW Harpy3Ku 415 ONTUManbHOro COrlacoBaHUs B pexunme 60MbLWOro

curHana
— TpaAVuUMOHHbBIN NOOX0A,

MCMNonb3yeT MEXaHUYECKME coracyollne ycTponcTaa

(MexaHunyecKue TIOHEpPbI), KOTOPble CNOCOBHbI YNPaBAATb BbICOKON MOLWHOCTbIO,
HO AIBNSIOTCS MELAJIEHHbIMU 1 HE MOTYT 3aMeLlLaTb Harpy3Ku C BbICOKUM
KO3POMUMEHTOM OTPAXKEHUS

PNA-X ¢ npuaoxeHneM KOHTpoAs Ga3bl NCTOYHUKOB
30HOMPYIOLWMX CUTHANoB obecneynBaeT:

— YnpaeneHve BTOPbIM UICTOYHWUKOM A5 3N1eKTPOHHOM HacTPOMKKN KoabduumneHTa
OTPaXKEHWs Ha BbIXOJe yCunuTens

— BbicoKkas cKOpoCTb HAaCTPOMKMN M NMOSIHOE OTParKeHMe

— Koppekuws cornacoBaHus A8 TOYHOro ynpasieHns aMnanTynon n ¢dason

— M3MepeHurs BbIXOAHOW MOWHOCTHM, COrNacoBanus, KoabouumeHTa ycunenus v KMo
no6asneHHon MowwHocTy (PAE) yeunnTens npu pasimnyHbix PexnMax Harpysxu

1

i
i

i -
BbIX 1

B

MMnynbcHbI

WcTouHuk 2
BbIX 2

MMnynbcHbIA % K npvémHukam

MozynsTop

MOZynsTop

|'ry — 5 B3 G

File Trace/Chan

Response Marker/Analysis Stimulus Utility Help
T12 3533 Smih
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00007 10
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W 5.00000GH:
W 500000 GHz
CW 500000 GHz
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3aBMCKMOCTb BbIXOAHOW MOLLHOCTH
0T $hasbl AN Pa3NNUHbIX KPYrOBbIX
[WarpaMMm Harpysku

A

G- Stai 000000
Ch2 Start0.00000*
Ch3 Sl 0.00000
Chi: Start0.00000°

Hold

CH1: a3b33

C 2-Port

MpuMep KPyrosbiX AMarpamMmm Harpy3Ku, CreHeprpoBaHHbIX NOCPeACTBOM
noffepIKaHus aMnANTYibl MMNeAaHca Harpy3kn I NocTosHHON B npouecce

CBUNWPOBaHMA Gasbl.

N3meputenbHbIn
nopt 2

M3MmepuTenbHbIN
nopt 4

-2
~ b3

CoBeTbl aKCnepToB

I3MepuTENbHbIE YCTAHOBKM MOTYT MCMOMIb30BaTh
o06o3HaveHns npuémnnkos (R3, C...) nnn curHanos (a3,
b3..)

Mcnonb3ynTe pegaktop GopMys A8 paccyeTa
MOLLIHOCTM, NMOAAaBaeMol Ha Harpy3Ky (MOLWHOCTb

B NMPSIMOM HaMpPaBEHNM - MOLLHOCTb B 06paTHOM
HamnpasaeHnK), C MOMOLLbIO CIIEYHOLIETO BbIPAXKEHUS:
sgrt(pow(mag(b3_3),2) - pow(mag(a3_3),2))
Mlcnonb3yiTe MexaHuyecKue TIOHEPbI 1 BHELHee
nporpaMmHoe obecneyeHve A5 rtMBPUOHBIX CUCTEM C
M3MEHSAEMbIM UMMedaHCOM Harpy3Ku, KOTopbie MoryT
YyNpaBAsTb BbICOKOW MOLLHOCTbIO 1 AOCTUraTh MOSIHOTO
0TpaXKeHus

MpY NCMNOMb30BaHNMN BHELIHMX UCTOYHUKOB CUrHAMOB
noAKtUNTE M3MepUTENbHbIe NPUBopbl K 06LLeMy
CUrHany onopHom YacTombh10:MIiy
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NHHOBALMOHHbIE
NPUNOXKEHUS

YnpouleHHoe
TecTMpoBaHue
|/Q-npeobpa3oBaTenen/
MOOY/IATOPOB U
onbdepeHumanbHbiX
cMecuTeneu

(S93089A)

Curnansl Ha I/Q-Bxoabl MoAynsaToOpa
MOXXHO NOLaBaTb HEMOCPEACTBEHHO
C BbIXO[0B BHYTPEHHWUX UCTOYHUKOB
curHanos PNA-X, ucknovas

TEM CaMbIM HE0BXOAUMOCTb B
MCNONb30BaHUM TMBPUAHBIX
oTBETBUTENEN CO cABUIrOM da3

MeX Ay BbIXOAHbIMW KaHanammu 90°.

[pobnembl namepenHns I/Q- n anddepeHumanbHbix NpeocbpasoBaTeneit

— TpebytoTcs curHanbl ¢ pa3HocTbio das 90° nnmn 180°
— TpaAWLUMOHHbIN NOAXOA UCNONb3YET TMOPUAHbLIE OTBETBUTENN UMK
CUMMeTpYMpytoL e TpaHcdopMaTopsl, 06nagatolime cnefyLlymMmy CBOMCTBaMU:
— OHV MO CBOEN CYTW ABASIOTCS Y3KOMOSIOCHBIMU YCTPOMCTBAMK, MO3TOMY A5
LUMPOKOMOSIOCHBIX M3MEPEHWNI TPEBYETCS MHOXECTBO TaKMX KOMMNOHEHTOB
— OHM 06eCNeYnBaloT TOJIbKO GUKCMPOBAHHbIE 3HAYeHWs Pa3HOCTH das, uTo
MNCKJI0YaAEeT CBUNMPOBaHME Gasbl 419 onpefeneHns onTUManbHOM HAaCTPONKM
— OHW BHOCAT NMOTEPU 1 ABNSIOTCA HETOUHbIMM (0T +/~ 3° o 12°, Trn.)
— WX TPYAHO UCMOMb30BaTh C YCTAHOBKAMU A1 TECTMPOBAHUS HAa NiacTuHe

[MpnnoXxeHne 4Na N3MepeHnsa napameTpos anddepeHLnanbHbIX 1
|/Q-ycTponcte PNA-X

— ObecneynBaeT To4YHOE ynpassieHne d>a301?| BHYTPEHHUX N BHEWHUNX MCTOYHNKOB

CUIHANoB, NCKDYast HEOOXOAMMOCTb MCMONb30BaAHNSA I'V|6pl/ID,HbIX OTBETBUTENEN U

CUMMETPUpPYOLLMX TpaHCchOopMaToOpoB

- HacTpavBaeT npMEMHMKM Ha BCe 3a[aHHble M0SIb30BATEIEM BbIXOAHbIE YaCTOThI,
4yTO HeobxoaMMo 418 NOSHOro onpefeneHns napameTpoB TY

— Wcnonb3yeT cBUNMpPOBaHMe YacToTbl 4715 M3MepeHnst paboyer nonochkl NPonycKaHns
NNV CBUNMPOBaHME Gasbl U YPOBHSA MOLLHOCTM Ha GUMKCMPOBAHHON YacToTe At
n3mepexusa casura no dase Ha 90° nnum pasbanarca auddepeHumanbHbiX CUrHaN0B

— BkntoyaeT n3aMepeHmns MOLLIHOCTW C KOpPPEKLME paccornacoBaHusa ons
LOCTUXKEHMS HaUBbICLLEN TOYHOCTH

i
Cxema !
CYyMMUPOBaHUA !
curHanos !
|
i
|
1

A WcTouHwmK 2

% VMY AbCHbIiA % K npnémHikam

MOAYNATO)
MMnynbcHbIN my P

MoaynsTop

Bbixon

CoBeTbl 3KCNEPTOB

[1Ba 0ONONHUTENBHBIX BHELLHWX MCTOYHMKA CUTHAN0B MOXHO MCMOMb30BaTh 415
co3paHusa anddepeHLUManbHbIX CUrHAN0B, NogaBaeMbix Ha I/Q-Bxoab!. BeixogHble
CUMHaNbl 3TUX ABYX BHELUHNX NCTOYHMKOB CNeyeT HanpaBnTb YEPE3 M3MEPUTENbHbI
nopT aHanusatopa uenen PNA-X K uamMepuTebHbIM NPUEMHMKAM, YTOBObI 0BUTHCS
Tpebyemon pa3HocTu ¢as.

Mpw TecTnpoBaHum |/Q-MoAYyNATOPOB BLIXOLHbLIE HAMPSYXKEHNS MCTOYHUKOB
MUTaHMUA NOCTOSHHOMO TOKA MW YCTPOMCTB UCTOUYHUKOB/M3MepuTenen (SMU)
MOFYT HanpaBAATHCA Yepes BTY/IKM NoAayu cMelleHns K |/Q-Bxogam TecTrpyemoro
ycTtponcTtea (TY). YTobbl NOMOYb OMPeneMTb ONTUMalibHble 3HaYEeHUS CMeLLeHNUN
HanpsxeHnsa ans |/Q-BXo40B C Lefibio MaKCUMMalbHOro NOAABAEHMS CUTHaNa
reTepoanHa, MOXXHO BbIMOSIHUTL CBUMMPOBAHME HAMPSXKEHUS.

3MepsnTe ypOBHM FrapMOHMK U CYMMapHbI KO3dduLMeHT rapMoHuk (THD)
onbdepeHUnanbHbIX yCUAUTeNem NyTéM Co3aaHNa UCTUHHBIX AnddepeHLmnanbHbIx
MCMNbITaTeNbHbIX CUTHAN0B M HAacTPOMKK NpueMHMKoB PNA-X Ha Bce TpebyeMmeble
FapMOHMKM.

N3mepanTe napamMeTpbl KoMnpeccun AnddepeHLmanbHb X.CMecuTeNersicnob3ys
CBMMUPOBAHNE MOLLHOCTM
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NHHOBALMOHHbIE
NPUNOXKEHUS

TecTmpoBaHue
anddepeHumanbHbiX
yCUNUTENen B peanbHbIX
YyCNOBUSX 3KCNAayaTaumm

(S93460A)

[Mpobnembl n3meperHnsa anddepeHLmanbHbIX yCUamMTenem

TpagnumnoHHble 2-nopToBble BALL ¢ cumMeTpupyoWwmnMm TpaHcdopMaTopaMm He
o6ecneunBaloT U3MepeHne xapakTePUCTUK B CUHGA3HOM pexinMe, npeobpa3oBaHne
XapaKTepUCTUK anddepeHLManbHOro pexmMMa B XapakTepucTUKM CUHGa3Horo
pexkvMa 1 HaobopoT

TpaHcdopmaTopbl N0 CBOEV CYTU SBASIOTCS Y3KOMONOCHBIMW YCTPOWCTBAMM, MO3TOMY
L7151 NepeKpbITHS LUMPOKOro AMana3oHa YacToT HYXKHO HECKOJTbKO UCMbITaTe bHbIX
YCTaHOBOK

®a308Bble OWMBKM TPaHCHOPMATOPOB NPUBOASAT K MOrPELUHOCTAM NPU U3MEPEHUN
ovobdepeHLManbHbIX XapaKTepUCTUK

CoBpeMeHHble 4-nopToBble BAL, obecneynBaloT namMepeHune S-napamMeTpos
CMEeLUaHHOro peXKnuma, UCnosb3ys HECUMMETPUYHbBIE UCMbITATENbHbIE CUMHASbI, OLHAKO
ovbdepeHUManbHbie yCUANTENN MOTYT PearMpoBaTh MHAYe, HAaX04sACh B COCTOSIHUM
KOMMpeccum B peasbHbIX YCII0BUSAX IKCNyaTaumum

MpunoxeHve 419 U3MEPEHUs NapamMeTpoB AndPepeHLnanbHbIX
ycTponcTs (iTMSA) PNA-X obecrneumnsaer:

M3mepeHne S-napaMeTpoB CMeLaHHOro pexxnma anddepeHumanbHbliX yCUnmTenen,
BO30Y»/AaeMbIX UCTUHHBIMW AnddPepeHUnanbHbIMU U CUHGA3HBIMK CUTHaNaMM
KoppeKkuuto paccornacoBaHms Ha Bxoge TY 418 MUHUMM3aUMM Ga30BbiX OLLIMOOK
MEeXAy [BYMS MCTOYHMKAMM

Pexnm Bo36y»KAeHNs TONbKO Mo BXoAy A5 NpeAoTBpalleHns NoBpexaeHns
YCUNNTENeN NCbITaTeNbHbIMIU CUTHANAMK Ha BbIXOAHOM MopTe

B03MOX>KHOCTb YCTAHOBKM NMPOM3BOJSIbHOMO CMeLL,eHMst dasbl M CBUMMPOBAHUSA
cMelleHns dasbl Npu M3MepPeHKM B TECTOBOM OCHACTKE A1 ONTUMMU3aLMM BXOAHOM
COrnacyioLLen Lenn ¢ LUenbto Noy4YeHns MakCUManbHOro KoabduumMeHTa yeuneHns

InddeperumanbHbiin
(8 npotneodaze

CvHbasHbIN
(8 paze)

SDDH SDD12 SDCH SDC12
SDDZ1 SDD22 SDCZ1 SDCZZ
SCDH SCD12 SCCH SCC12
SCD21 SCD22 SCCZ1 SCCZZ

S-napaMmeTpbl CMeWaHHOro pexmnma.

Mcnonb3ys ABa BHyTpeHHMX ncTouHmKa PNA-X, npunoxeHune
iTMSA nopaét ucneiTaTesnbHble cUrHanbl Ha AnddepeHumanbHbli
YCUAUTENb B COOTBETCTBUM C PeanbHbIMU PabounMm yCIoBUSMH,
obecneynBas TO4HOE N3MepeHne S-NnapamMeTpos CMelWaHHoro

pexXnMma npu BCcex yCnoBusx akcnayataynm.

PaccornacoBaHue

B UCTOYHUKE \

Bes KoppeKLuun paccornacoBaHus curHanbl, nepefasaembie K TY, He
6ynyT no-HacToawemMy AnddepeHUManbHbIMU U3-3a OTPAXKEHWN OT -20

4&— ycrpoiictse (TY)

|
€—___ PacxoxaeHne
da3

PacxoxpeHne
aMnanTyn

PaccornacosaHue 20 T T T T
B TECTUPYEMOM

15 ~#- {®a3a nocne KoppeKLMW paccornacoBannsg |
~#- Daza 6e3 KOpPeKLMM paccornacoBaHms

(dasoBas owmnbKa, rpagychl
& o
]
1
o
-l
=

Bxofda TY 1 nocneyoLmx NOBTOPHbIX OTPAXKEHMI OT UCTOYHUKOB. 0 1 2 3 4 5

OTparkéHHbIe CUrHabl HAKNAAbIBAOTCS HA UCXOLHbIE CUTHANbI,
BbI3blBas AvcbanaHc Gasbl v aMnanTyabl. 3ToT 3GDEKT MOXKHO
YCTPaHUTb C MOMOLLbIO KOPPEKLLMN PACCOriacoBaHms.

YacToTa, 'y

Mpunoxexve iTMSA KoMneHcHpyeT OWMBKKN paccornacoBaHus nyTem
npeABapuTeNbHOro n3MepeHns cornacosaHus BALLvTY wneeneayoLein
TOYHOM HACTPOVKM aMNANTYAbl U Ha3bl ABYXCHUTHaNOB B ONOPHOM NNOCKOCTH
LN9 NONYYEHUS AeaNbHbIX UCTVIHH bIXWACMBITaTeBHEX CUFHAI0B!
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Mpyn M3MepeHUsx Co CBUNMPOBaHNEM CMELLEHUS
da3bl 3HaYeHne cMelleHns a3l U3MeHseTcs,
KaK ec/iv bl 0HO ObIS10 106aBIEHO B TECTOBOM
0CHacTKe, NO3BOIAS OLEHWUTb NPaBUIbHOCTb

BXOAHOI CXEMbl COrflacoBaHms.

PeanbHbit napameTp Sdd21:
MakcumyMm npu cMmelleHnn dasbl -5 rpagycos

MpenbHbin napametp Sdd21:
Makcumym npu cmelleHnn dasbl 0 rpagycos

I —

| —

I
MowwHocTb AnddepeHLManbHOro BXOAHOro CUrHana
-10 -5 0 +10

CMmelleHne dasbl OTHOCUTENBHO MAEASTbHOMO
onddepeHuManbHOro curHana B rpagycax

M3meperune TY co cBunupoBaHuemM cMelleHns ¢assl B TECTOBOW OCHACTKE NO3BOJIAET BbISBUTH ONTUMANbHOE
3HayeHue cMelleHns da3bl 4158 OCTUXKEHNS HavBbICWEro KoadduumeHTa ycuneHus, 4To KpaHe Heobxoammo
npu pa3paboTke BXOAHOW CXEMbl COM1aCOBaHMSA.

Topology: [sZKE:L\N -

Balanced Fort 1 Balanced Port 2
Port 1 - N Port 2 -
S —
DuUT
[ports =] [porta =]
~Stimulus—Balanced Port Offset———————————Sweep(CW Time Only)

 Single Ended SelectPort:  |Port 3 - [ Enable Phase Sweep
Sweep Phase Port 3 =
0 L (mite Phase Offset: [0.000 deg E

" Forward True Mode | v Offset as fixture Start Phase: 0.000 deg E

8 360.000 de
 Reverse True Mode | Power Offset: |0.000 dB Stop Phase: g E
" Source Only Mode [ Offset as fixture [ Offset as fixture

oK I Cancel | Help |

B ananorosom okHe Balanced DUT Topology (Tonosnorus 6anaHcHoro TecTUpyemoro ycTponcTea) 4OCTYMHbI
pa3fNyHble YCTAHOBKW UCMbITAaTESTbHbIX CUTHAMI0B U PEXKMMOB CBUNMPOBAHUS, KOTOPbIE NMO3BONSIOT NPaBUIbHO
HacTPOUTb NapaMeTpbl NpuBopa AN U3MEPEeHUs XapaKTepUCTUK TecTupyemslx ycTponcTs (TY).

CoBeTbl 3KCNepTOB

— Pexum B0o3ByKAEHWS TOMBKO M0 BXOAY C UCMOSb30BaHUEM UCTUHHbIX
MCMbITaTeNbHbIX CUTHAN0B NpefnofnaraeT, YTO UMeeTCs naeabHoe
COrn1acoBaHme Mexay BbIXo4oM TY 1 U3MepUTebHbIMK NOPTaMy BEKTOPHOO
aHanmsaTtopa uenen. ITo MOXKHO AOMYCTUTb, ecany TY xopollaa pa3ss3ka
BX0[a OT BbIxoAa. Ecnv pa3sa3ka HegocTaTouHas, To fobasneHve
aTTEH0ATOPOB Ha BbIXOLAHOM MOPTE YYYLIMT COracoBaHMe U YMEHbLINT
OLWMOBKKM paccoriacoBaHms.

— [pu cpaBHeHWUN pPe3yNbTaTOB U3MEPEHWI C UCNOSIb30BAHWEM HECUMMETPUYHbIX
NCMbITaTeNbHbIX CUTHAN0B U UCTUHHbIX UCMbITATEbHbIX CUTHAN0B NPU O4HON
1N TOW e nofaBaeMon adheKTUBHOM AnddepeHuanbHOM MOLHOCTY ceayeT
YUYUTbIBATb, UTO MOLWHOCTb UCTUHHOMO ANddEepeHLManbHOro MCNbITaTeNbHOMO
CUrHana, NoaBaeMoro Ha OTAEbHbIV NOPT, LOXKHa 6bITb YCTaHOBMEHa Ha 6 ob
MeHblUE, YeM B C/ly4ae HECYMMETPUYHOTO UCMbITAaTESIbHOM0 CUrHana.

HecuMMeTpUYHbBIN UCNbITAaTENbHbIA CUTHAN
0 oBM (MoLHOCTh, MogasaeMas Ha nopT) = -3 AbM (MolHOCTL AnddepeHLmansHoR
cocTasnsowent) + -3 ABM (MOLLHOCTb CUHBA3HOM COCTaBASIOLLEN

UcTuHHBIM auddepeHumanbHbIn UCNbITATENbHbIA CUTHAN

-3 nBM (MoLHOCTb, Nogasaemas Ha nopt) = —6 ABbM (MOLWHOCTL HECUMMETPUYHOIO
curHana, nogasaemoro Ha nopt 1) + —6 ObM (MOLLHOCTE HE GUMMETIPUHYHOFO,GUEHAA,
nofaBaemMoro Ha nopt 3)
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NHHOBALMOHHbIE
NPUNOXKEHUS

MouyHoe, bbicTpoe 1
TOYHOE aBTOMATUYECKOE
yoaneHne adpdeKToB
TECTOBOWM OCHACTKM
(byHKUMA AFR)

(S93007A)

[pobnemMa n3mepeHus:

MHormne 13 coBpeMeHHbIX
YCTPOWCTB He MMEIT KOaKCHabHbIX
COeUHUTENEN, U NS NU3MEPEHNS
TaKWX YCTPOMCTB B KOAKCHabHOM
cCpefie UX BCTaBSOT B TECTOBYO
0CHacTKy. Ins nonyyeHuns
XOPOLNX PE3ySIbTaTOB U3MEepeHUs
napameTpoB TECTUPYEMbIX
yctpoucts (TY) TpebyeTtcsa TouHoe
yoaneHve adpeKToB TECTOBOM
OCHaCTKMU.

MouHble cBoncTBa GyHKLUNMKM AFR MoryT cnpaBnsaTbcs
C Pa3NNYHbIMK NOTPEOHOCTAMN M3MEPEHN

— HecummeTpuuHble 1 guddepeHUnanbHble ycTponcTBa

— JleBasi v NpaBasi CTOPOHbI TECTOBOW OCHACTKM MOTYT BbITb aCUMMETPUYHBIMM

— JneKTpuyeckas ANMHa Mepbl MepeMblYKM MOXKET OblTb YKasaHa UK onpeaeneHa
B pe3yfbTate u3amMepeHunin Mepsl XX (Harpyska xosocToro xona) nam mepbl K3
(KOPOTKO3aMKHYTas Harpyska)

— PexxuM nonocoson dunbTpaumm npu npeobpasoBaHnmn Bo BPEMEHHY 061acTb AN
YCTPOWCTB C OrpaHMYeHHOM No0Con NPonycKaHus

— Bo3MOXKHOCTb aKCTpanonaumm ans obecneyeHmns COOTBETCTBMS AMana3oHy YyactoTt TY

- KoppeKuwns ypoBHS MOLWHOCTN KOMMEHCUPYET NOTEPU B TECTOBOM OCHACTKE B
3aBMCUMMOCTM OT YacTOThl

— ®annbl onsa yganeHns ahdeKToB TECTOBOM OCHACTKM MOXKHO COXPaHATb
B pa3nuyHbIx dopMaTax Ans nocneaytoulero ncnonb3losaHus 8 PNA, ADS n PLTS

PyHKuna AFR - cambin BbicTpbi cnocob yaaneHns adbdekToB
TECTOBOM OCHACTKM U3 Pe3YNbTaTOB N3MEPEHNS

& Fiturh | Een Hatuar @
oy Al T Curret Firmae 0nd DT Adnevitions
ko Fiakars Match (4 0 B
Fuiter Lengtic &y = B
®rPom OO 20wl b 31 1y Sy 22
oo A Sarttngn
Mo Fuabarr reerinl 3o Cabibe stein Ricbmrroe 2300
& Gatem I
) Wit Fnsu 251
080 b

] %t ™Srpton 7 i Cidrations Pt e T8
O Bty 1 i) B Pt Mpth A 0 B
T Ewewrt 4= cowvent box Fiterw Lemgth 8 0 B
] ity sy s aec] el Barclpass fime domain macked

T N Y | BT

MacTep NpUNoXeHUs, BKIOYAOWMIA NATL LWAros, PyKOBOAUT
[eicTBMAMU NONb30BaTeNs B MpoLecce onpeesneHns napaMmeTpos
TECTOBOW OCHACTKW W YAANEHUS NX U3 pe3ynbTaToB U3MepPeHUs.

YpaneHune apdeKTOB TECTOBOW OCHACTKK paHee 6e3 dyHKunm AFR

[ns onpefeneHns napaMeTpoB TECTOBOM OCHACTKMN W yAaneHus Ux 13 pesynbraToB
n3MepeHns Tpebosanock MO0 YCI0XKHEHHOE MOAENINPOBaHME B NPOrPaMMHON cpefie
3M-MopenvpoBaHus, NMBO HECKOIbKO CMOHTMPOBAHHbLIX Ha NaTe KannmbpoBOYHbIX Mep.

YnaneHune apdeKToB TECTOBOW OCHACTKM Tenepb ¢ dyHKuUMen AFR

CHavana npoBoAMTCS KanMbpoBKa B KOAKCUAbHOW Cpefie C ONMOPHLIMU MI0CKOCTAMM Ha
BXO[,aX TECTOBOW OCHACTKM. 3aTEM NPOBOAUTCS M3MEPEHNE OQHOM NN HECKOSIbKMX Mep:
Mepbl NePEMbIYKM, CMIPOEKTMPOBAHHOM B BUAE KOMUM TECTOBOM OCHACTKM, UM NONOBMHOK
TECTOBOW OCHACTKW, Harpy»eHHbIx Mepoit XX (Harpyska xonocToro xoaa) unu mepon K3
(KOPOTKO3aMKHyTas HarpysKa).

nn nake 6bicTpee: NPpOBOANUTCA M3MEPEHME CaMOt peasibHOM TECTOBOM 0CHACTKM (KaK
Mepbl XX), nepen TeM Kak B Hero byaet yctaHosaeHo TY. PyHkuns AFR aBToMaTnyecKku
onpeAennT napameTpbl TECTOBOW OCHACTKM W YAANUT UX U3 Pe3yNbTaTOB M3MEPEHUS.

Tectupyemoe yctpoucTteo (TY) n TecToBas ocHacTKa

Koakew- TecToBas TecToBas Koakcu-
anbHbIN 0CHacTKa TY OCHacTKa anbHbIN
BXOL A B BXO4

JleBas nonosuHa
TeCTOBOM OCHACTKMN

Mepa nepeMbluku

Koakcu- TecToBas TecToBas Koakcn-
anbHbI OCHacTKa OCHacTKa anbHbIf
BXOM A B BXO[

JNleas nonosuHa lpaBas nonosuHa
TECTOBOM OCHACTKM TECTOBOM OCHACTKU

ﬂpaBaﬂ nonosuHa
TECTOBOW OCHACTKMN

Mepa XX nnun K3

TecToBas Koakcu-
OCHacTKa anbHbIN
B BX0O4

AN RYALIEATF. Y
Jlesas NOA0BKHa lpagas nonosvHa
TECTOBOM OCHACTKM TECTOBOW OCHACTKM

TecToBas

Koakcn-
anbHbIN
BXOA,
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ToyHOCTb PYHKUMKM AFR cpaBHMMa C TOYHOCTHIO BCTPOEHHOM
TRL-KannbpoBKK, HO 4OCTMUIrAETCS HAMHOIO NpPoLLLe

Cambie &
TOUHbIE A\ Vickniodenne S-napametpos
© TRL-kanubposka A Pyrruns AFR
© LRM-kanu6poska
© SOLT-kanubposka
© Hopmanuzaums
o Kann6poBka B 0NMOpHOI NI0CKOCTH
A Ynvnenne nopta
Cenekumsi BO BpeMeHHou obnactun
>
CaMble npocTble
o = KoppeKuus owun6oK nepes n3mepeHnem
A = Koppekuns ownbok nocne nsmepeHust
Mpumeyanus:

TRL - Thru-Reflect-Line (nepeMbiuka-Mepa oTpaXKeHNs-NUHNS 3aAEPIHKKM)
LRM - Line-Reflect-Match (nnHus nepepaun-mepa oTpaxkeHus-Mepa cornacosaHus)
SOLT - Short-Open-Load-Thru (K3-XX-CH-nepemsiyka)

OTHOCUTENbHOE CPaBHEHME PAa3MYHbIX METOA0B KOPPEKLMM OWKBOK, 06yCcnoBNeHHbIX 3ddeKTamMm TeCcToBOw
OCHACTKW.

[MpyMep n3mepeHns

TecToBas TecToBas
ocHacTKa A 250m ocHacTka B

M3MepeHne napamMeTpoB BepMGMKaLMOHHOIo cTanaapTa (Mepbl) Buttu (Beatty).

Ha rpadwmkax, npnuBeOeHHbIX HMXKeE, 3eM1EHbIE rpadUKN NPeACcTaBNAOT pe3ynbTaThl
M3MepeHnit BepMGUKaLMOHHOro cTaHaapTa (Mepsbl) ButTu (Beatty), ncnonssyemoro

B KayecTBe TecTupyemoro ycTponcTea (TY), 0o yoaneHus ¢ noMoLbio dyHKumn AFR
3pbeKToB TECTOBOM OCHACTKW. KpacHble rpadukm NpeacTaBAstoT XapakTepucTukm TY
nocne ynanenuns addeKToB TECTOBOM OCHACTKW € noMoLbio dyHKLMM AFR 1 Mepbl XX.
CrHKWe rpaduKmM NpeacTaBNSaOT xapakTepucTukm TY nocne ynaneHms addeKkToB TeCTOBOM
OCHACTKM C noMoLLbio dyHKLUMKN AFR 1 mepbl nepembiykmn. OWMBKIM paccornacoBaHms

N 3NEKTPUYECKas ASIMHA TECTOBOW OCHACTKM yaaneHbl U3 pe3ybTaToB M3MepeHni
napameTpoB TY. Ha rpadukax nokasaHa xopoLlas Koppensums Mexay pesynbraTamu
onpeneneHns napaMeTpoB TECTOBOM OCHACTKN ¢ nomollbtlo dyHKUMN AFR ons cnyyaes
MCNONb30BaHNA Mepbl XX 1 Mepbl MepeMblyKy.
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NHHOBALMOHHbIE
NPUNOXKEHUS

PaclmnpeHmne 4acToTHOro
Onana3oHa PNA-X B
06/1aCTb MUNANMETPOBbIX
OJIVIH BOJIH

YHUKanbHas apxntekTypa annapaTtHbelx cpeacts PNA-X obecneunBaer:

— KoHdurypaumm aHanmsatopa Lenen MM-grana3oHa, No3Bonstowme NpoBoANTb
n3MepeHuns B AnanasoHe yactoT oT 900 Iy go 120 My, 33 0AWH UMK CBUMMPOBAHMS

— 2- 1 4-NopTOBbIE TEXHUYECKME PELLEHMS AN M3MEPEHMS LUMPOKOro Kpyra
HEeCMMMETPUYHbBIX 1 BaNaHCHbIX YCTPOWUCTB MM-AMana3oHa

- V13MepeHuns napameTtpoB onddepeHumanbHbix 1 I/Q-ycTponcTB Ha YacToTax
MM-Mana3oHa, MICNosb3yioLLMe ABa BHYTPEHHMX MCTOYHMKA 30HAMPYIOLLMX CUrHaNo8
C ynpasnseMon Ga3omn Mexay UCTOYHMKaMM
MONHOCTBIO MHTErPUPOBAHHOE TEXHMUYECKOE PELLEHWE A5 U3MEPEHN UMMYSIbCHbBIX
BY-curHanos Ha 4yacToTax MM-AManasoHa, UCNosb3ykoLlee BCTPOEHHbIE UMMNY/bCHbIE

MOLYNSTOPbI M UMMYNbCHbIE TEHEPATOPSI

— 0ObecneyeHne TOYHOro CTabUAN3NPOBAHHOMO YPOBHS MOLLLHOCTM Ha YacToTax
MM-[Marna3oHa 3a CYET NepefoBbix MeTOL0B KafIMBGPOBKM MOLLHOCTY UCTOYHMKA

— [1Ba BHYTPEHHMX MCTOYHMKA 30HOMPYIOWMX CUTHAN0B obecneynBaioT
HenocpeAcTBEHHOe NoAKJYeHe MOy el TeparepLoBoro AnanasoHa

2- 1 4-nopToBble
LLUIMPOKOMOOCHbIE CUCTEMBI
ONs U3MepeHus B AnanasoHe
yactoT o7 900 My po 120 Iy, 34
OOVH UMK CBUMMPOBAHUSA

AHanu3saTopsl Lienei MUIAMMETPOBOrO AVana3oHa ¢
nmanasoHoM yactoT fo 120 [Ty Ha 6a3e aHanu3aTopa
uenen cepum PNA-X N5290/91A LoCTynHbI TONIbKO B
4-nopTOBbIX KOHGUrypaLMsAX. 2-NOPTOBbIE peLleHNs
LOCTYMHbI NPU MCMOJTb30BaHUW 2-NOPTOBOr0
aHanwmsartopa uener cepun PNA. LLInpokononocHble
cuctembl N5290/91A obecneynBatoT BO3IMOXHOCTM
nN3MepeHuin, HeobxoanMele 419 NOSIHOMO onpeaeneHns
napameTpOB NAaCCUMBHbIX 1 aKTUBHBIX YCTPOWCTB, a
Takxe npeobpa3oBaTenen 4yacToTsl. ITN CUCTEMbI
ABNAIOTCSH KOMNAKTHOW 3aMeHoM NpefWwecTBYOLWNX
cucteM N525TA, obecneuynBas ynyylleHHble
XapaKTepUCTUKW v Bonee LWMPOKWMIA Arana3oH YacToT.

ApXnTEKTYypa 2-NopToBOM
CUCTEMbI C HEMOCPEACTBEHHbIM
nogkatodveHnem mogynen VDI

Bxope! M4

ViaMepuTentHbii
nopt 1
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________________________________________ ,
r|a[s|clof
Wetounnk 1 r]- T T T
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WmnynecHbiin
MOAYNISTOP

Vamepurenshsiy

WameputensHbiit nopr

nopt 3 nopr 4

Wctounnk
nuTaHns

2- N 4-nopTOBbIE MNOJSI0COBbIE
KOHbUTrypaumm

KoHTponnep namepuTenbHoro 6110Ka MUAMMETPOBOIO
nnanasora N5262A nofknioyaeT K aHanm3artopy
uenen cepum PNA-X yeTbipe M3MepUTebHbIX MOAYNS
MUANMMETPOBOMO AnanasoHa. [1ns 2-nopTosbIx
MN3MepeHnn JOCTYNEeH KOHTPOIEP N3MEPUTENBHOMO
6710Kka MUANMMeTpoBOro AnanasoHa N5261A.

M3mepeHns B TeparepLoBOM
AnanasoHe

HenocpencTeeHHoe nogkatyeHne moaynein VDI

K 4-nopToBOMY aHanusaTtopy uenen cepun PNA-X
no3BOJISIeT MPOBOANTL U3MEpPeHUs S-napaMeTpoB Ao
1,56 Tly,.

CTPYKTYpHas cxeMa 2-nopToBOM CUCTEMBI
MUNMMETPOBONOMIUANASOHA, MCMO/IBBY I0LLLas
4-nopToBbIA aHaAM3aTop uenecn'ceput PNA n nea
MO/Y/1S MUJIVIMET POB OFQ i UaMas oHa,
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[MTpnnoxernua PNA-X
018 MM-OMana3oHa

CoBeTbl 3KCNEPTOB

— [ns obecneyeHus
NOBTOPSIEMOCTW Pe3y/bTaToB
KannmbpoBKM BCeraa Ucnofb3aymnTe
OVHaMOMETPUYECKMI KoY
015 HaOeXKallen 3aTaKKM
coegunHuTenen 1,0 Mm
KanMbpoBOYHbIX MEP C BMECTE
C OPYTrMM KJTH0YOM, KOTOPbIN
npenoTBpallaeT BpalleHne
coegnHUTENEN N3MEPUTENbHOMO
ropTa Uav N3MepUTENbHbIX
Kabenew.

— [ns obecneyeHus
NOBTOPSIEMOCTW Pe3y/bTaToB
n3MepeHuin ybeamTech B TOM, YTO
Kabenu Mexxay M3MepUTESTbHbIM
npnbopoM 1 MoaynsMu
paclVpeHnst 4acToTHOro
nuanasoHa Guanyeckn
3aKpensieHbl Mo BCer nx asvHe.

— [ns NpUIoXKeHUN, B KOTOPbIX
He TpebyeTcs KOHTpoep,
3arpy’KaeMbiii Makpoc,
npenfiaraemMblii KOMMNaHuen
Keysight, ynpowaet
KOHOUIrypupoBaHMe napamMeTpoB
npv HenocpeacTBEHHOM
MOAK/OYEHMMN MOSIOCOBbIX
YyCTaHOBOK MUJTIMMETPOBOI0O
OMnanasoHa.

— [nsa ynpouieHns KannmbposBKm
MHOIrOKaHaJsbHbIX YCTaHOBOK
ncnonb3ynte dyHkLUmo Cal All
Channels (kannbpoBKka Bcex
KaHasnos.).

AHann3 cneKkTpa Ha YacToTax
MM-O1ana3oHa

CucteMbl 0N M3MepeHnin B
MM-AnanasoHe Ha 6a3e PNA nossonaoT
B MOJIHOM Mepe NCnosib30BaThb
NPUMYLLECTBa NPUIOXKEHWN
aHanmsaTtopa cnekTpa. Takas
BO3MOXXHOCTb M03BOISET NPOBOANTL
N3MEePEeHUs FTapMOHWK BbICLLEro NopsaaKa
M MOMEX Ha YacToTax MM-AuanasoHa.

MHOroKaHaibHble N3MePeHNA
Ha 4aCTOTax MM-OMaNna30Ha

OnpenensnTe NoMHbIe XapaKTEPUCTUKM
aKTUBHbIX YCTPOMCTB Ha YacToTaxX MM-
[ManasoHa c MNoMOLLbi0 MCMOb30BaHMUS
MHOTOKAaHaIbHbIX MPOrPaMMHbIX
NPUOXKEHWI aHaNn3aTopa Lenen cepmn
PNA npu ogHoM Habope NoaKItYeHM
NN OJHOM KOHTAKTUPOBaHUN TECTOBbIX
30HA0B C nnacTuHon. Kannbposka
MHOTOKaHabHbIX YCTAaHOBOK yMnpolLaeTcs
33 CYET ucnonb3oBaHus dyHKUMmM Cal All
Channels (kannbpoBKka BCex KaHanos.).

MpunoxeHne aHannsatopa cnektpa PNA
MCMoNb3yeTcs AN U3IMEPEHNS TAPMOHUK
yCUnuTens MM-AuanasoHa.

CKansipHble N3MepeHns
napameTpoB
npeobpa3oBaTesien 4acToThl

3MepanTe noTepu nnn ycunexve
npeobpa3oBaHus, a TakxKe napameTpsbl
COrnacoBaHus No BXo4y W BbIXOLY
cMecuTenen n npeobpasosaTtenemn
4acTOoThbl Ha YacTOTax MM-AMana3oHa.

OCHOBHOI1 YacToTe

AHanusaTtop uenen cepun PNA c osyms
MNCTOYHWKAMM 30HAMPYIOLLUX CUTHAMOB,
4-nopToBbI KOHTpoep N5292A n
LUIMPOKOMOIOCHbIE MOAYN PACLUMPEHNS
4acTOTHOro AMana3oHa UCnosb3yTca ANs
N3MepeHNs XapaKTePUCTUK CMecUTeNen n
npeobpa3oBaTesnielt 4acToOThbl HA YaCcTOTax
MWANVMETPOBOro AMana3oHa. BTopon MCTOYHMK
30HAMPYIOLWErO CUIHAMa aHann3aTtopa uenew
cepun PNA MoXeT ncnonb3oBaTbCs B KayecTse
MCTOYHMKA CUTHaNa reTepoanHa Ans cMecuTens.

Fie n Resporse_Soralis Uity Fe

Kpome namepeHuns S-napameTpoB npu onpefeneHmnm
XapaKTepUCTUK yCUANTENS C AMana3oHoM 4acToT

o7 10 MMy o 125 My ncnonb3ytoTes cneayouime
NPUNOXKEHNS: aHANN3ATOP CNEKTPa, U3MepeHue
KOMMPEeCccuu B NaHOPaMHOM PEXMME U U3MepeHne
napameTpoB gndpdepeHumansHbix v I/Q-ycTponcTs.

I3amepeHne napameTpos
ovddepeHUnanbHbIX 1
|/Q-yCcTpONCTB Ha 4YacToTax
MM-AMana3oHa

— ObecneyeHne HamBbICLIEN B OTPACau
TOYHOCTM M3MEPEHNI 3a CUET
MCMNONb30BaHWS NepeaoBbiX METOA40B
KoppeKLumnm ownbok

— BcTpoeHHas dyHKUMS N3MEPEHNS CO
CBUMMpPOBaAHMEM da3bl M yNpaBieHnem
YPOBHEM MOLLHOCTU

LvddepeHunancHbli
yeunuTens
3mMepeHune napamMeTpoB 6anaHcHOro ycunutens
HanpsXKeHs, ynpaBaseMoro TOKOM, C
NCMONb30BaHNEM peanbHblX AuddepeHLmanbHbix
CUTHAN0B C MOMOLLbIO 4-NOPTOBOr0 aHannsaTopa
uenen cepum PNA, koHTponnepa N5292A n monynewn
paclumpeHuns yacToTHoro agunanasorna N5293A.
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NHHOBALMOHHbIE
NPUNOXKEHUS

N3mepeHune
XapaKTepUCTUK
HENMHEWNHbBIX KOMMNOHEHTOB
M X-napameTpoB

(594510/514/518/520/521A)

[Mpobembl pa3paboTKy yecunuTenem MoLLHOCTM

— HepenKo akTVBHbIE YCTPOMCTBA MCMONb3YOTCSA B HEIMHEMHOM 061acTh nx
XapaKTePUCTUK; YaCTO 3TO MPOUCXOANT B pe3ysibTaTe CTPEMIIEHUS YBENYNTD
KO3hdMUMEHT NONE3HOTO0 AENCTBUSA, MIHOOPMALMOHHYI0 EMKOCTb MW BbIXOAHYO
MOLLHOCTb

— [pun BO36YKOEHWM CUTHANAMW BEICOKOIO YPOBHS NMPOUCXOAUT MCKaXKeHMe
BPEMEHHbIX AMarpaMM paboTbl aKTUBHbLIX YCTPOMCTB, FEHEPUPYIOTCSH FTAPMOHMKMN,
MHTEPMOLYNALNOHHbBIE MCKAXKEHWS, MPOUCXOANT YBEMYEHME CNEKTPabHbIX
COCTaBASIOLLNX

- Wcnonb3yeMble B HacTosiLee BpeMs CpeAcTBa MOAEIMPOBAHMNS CXEM, B OCHOBE
KOTOPbIX 3aJ10XKEHO UCMOMb30BaHWe S-napaMeTpoB U Mofenel C OrpaHUYeHHbIM
HEeSIMHENHbIM NOBEAEHNEM, He ABNSIOTCS BoMblle A0CTAaTOYHbIMUW A8 MNOSHOMO
aHanM3a v NPOrHo3MpPOBaHMS HESIMHENHOrO NOBEAEHMS YCTPONCTB U CUCTEM

— [na ynoBnetBopeHus coBpeMeHHbIX TpeboBaHMii, KacaloLmMXcst Neproaa BpeMeH!
0T Hayana pa3paboTKM [0 NOJyYEHWS FOTOBOrO M34esns U ero BbIXOA4A Ha PbIHOK,
KONMYEeCTBO UTepaLMit LOMIKHO BbITb KaK MOXHO MeHbLUEe

S-napameTpbl B HEIMHENHOM MUpe

B npoLwnoM npu KOHCTPYMPOBAHMM CUCTEM C YCUIIMTENSMU MOLLHOCTY pa3paboTumnkm
n3Mepsnm S-napaMeTpbl yCUAUTENS, UCMOMb3YS BEKTOPHbLIN aHanu3aTop uenewn,
3arpy»<anv pesynbTaTbl U3MEPeHUs B NporpamMmy MoaenvpoBaxmsa BY-cxem,
[06aBNSANN Apyrvie N3MepeHHble UM CMOLAENMPOBAHHbIE CXEMHbIE 3NIEMEHTbI U 3aTeM
3anycKanu Mo4enMpoBaHue C Lesibio NoSlyYeHns NpefBapmuTenbHON OLEeHKM paboymx
XapaKTEPUCTUK CUCTEMBI, TAKUX KaK KOIDDULMEHT ycuneHns n KoadduLuMeHT None3Horo
LeNCTBUSA NPU Pa3INYHbIX Harpy3Kax.

[MocKoNbKy Npu n3MepeHnn S-napamMeTpoB NpeanosiaraeTcs, YTo BCe 3/1IeMEHTHI

B CMCTEME ABNSOTCH NTMHENHbBIMUM, TAKOW NMNOAXOM HE O4YEHb XOPOLIO paboTaerT,

ec/Iv NoNbITaTbCa CMOAENNPOBaTh paboyme XapakTepPUCTUKM YCUNNTENS, KOraa

OH Haxo4MTCA B COCTOSAHNM KOMMPECCUW MM HACBILLEHMS, YTO YacTo Cy4YaeTcs ¢
peanbHbIMK YCUAIUTENSMU MOLLHOCTW. OLWMOKN CTAaHOBATCSH 0COBEHHO OYEBUOHbLIMMU
npv MOOENMPOBAHNMN PEe3YNbTUPYIOLLNX XapaKTEPUCTUK OBYXKACKAAHbIX YCTPOWNCTSB,
KOTOPblE NPOSBAAIOT HENMHENHOE NoBeAEHME. VI XOTS MHIKEHEepPbl MOTYT HE NMPUHUMATb
BO BHUMaHWE 3Ty NMOrPeLIHOCTb, OHa HEM36eXKHO NPUBOANT K 0OLINPHbLIM 1 AOPOTrOCTOALLMM
NTEPALNAM, 3HAYMTENbHO YBEMUYMBas ANNTENBHOCTL M CTOMMOCTb NpoLecca
pa3paboTKM N OLLEHKN NPABUAbHOCTM MPOEKTHbLIX PELIEHUN.
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Hepe,EI,OBaFI TEXHOJ10TUNA NO3BOJIAET TOYHO N3MEPATH
XadPaKTEPUCTUKN HENVHEMHOro NoBeAEHMS

MpobneMmsbl, CBA3aHHbIE C NPOBEAEHNEM UCTLITAHWUIN COBPEMEHHbIX YCUUTENEN MOLLHOCTU,
TpebyloT anbTEPHATUBHOMO TEXHUYECKOr0 peLleHMsl, KOTOpoe N03B0NA0 Bbl ObICTPO 1
TOYHO M3MepsATb M 0TOOPaXKaTb XapaKTEPUCTMKM HENIMHEHOT0 NOBeAEHWS YCTPOMCTB Npn
BO3[ENCTBUM CUIHANOB BbICOKOI0 YPOBHS, U 06ecneynBaTth TOUHbIE MOAESM NOBEAEHWS,
KOTOPbIE MOXHO Bbl10 Bbl MCNONB30BaTh ANSA NTMHENHOIO M HEMHEMHOMO MOAENMPOBAHNS
cxeM. Takoe peleHne o6ecnednBatoT HefIMHeHbI BeKTOpHbIN aHanu3 uenen (NVNA) n
X-napameTpsl, pazpaboTaHHble KomnaHuen Keysight.

HenuHelHbin BekTopHbin aHanus (NVNA), paspaboTaHHbIN
KoMnaHuen Keysight n oTMeYeHHbIM Harpagamu, npegocTasnsaeT
CYLLEeCTBEHHO 60blLIME BO3MOXHOCTH, YeM S-napameTpbl:

— 3ODEKTMBHBI M TOYHBIK aHaNM3, pa3paboTKa aKTUBHbLIX YCTPOWCTB M CUCTEM B
COOTBETCTBMM C peasibHbIMKU YCAOBMAMM IKCAYyaTaUMM s YMEHbLWEHNS Ymncna
LIMK0B pa3paboTKku He MeHee, Yem Ha 50%

— YcuneHue LEHHON BO3MOXXHOCTMN NOHMMaHUSA NOBEAEHUSA YCTPOMCTB 3@ CYET MOJSIHOMO
onpefeneHns XapakTepUCTUK HeNIMHENHbIX KOMNOHeHToB (S94510A)

— OTobparkeHne Bo BpEMEHHOM 061acTu KanMbpoBaHHbIX NafatoLLMX, OTPAXKEHHbIX U
nepenaHHbIX CUrHanoB TY Npu KoaKcManbHOM NMOAKAYEHUN, B TECTOBOW OCHACTKe
NN Ha NNacTuHe

— OTobparkeHne aMnanTya 1 Gas BCEX FTAPMOHUYECKMX CNEKTPAsIbHbIX COCTABSOLMX
M NPOAYKTOB UCKAXKeHWIN AN pa3paboTKy ONTUMabHbIX CXEM COrflacoBaHus

— Co3paHve dopM NpeAcTaBneHMs AaHHbIX, ONpeaensemMblX Nofib30BaTeneM, Takmx
KaK OMHAMUYECKMeE IMHUKU HArpy3KK

— ObecneyeHune eaMHCTBA M3MEPEHWI 3@ CYET METPOJIONMYECKOM NPUBSA3KM K
atanoram NIST (HaumoHanbHbIN MHCTUTYT CTaHOAPTOB U TEXHOSIOM i)

— ObecneyeHure HBbICTPbIX N 3IPDEKTUBHBIX NU3MEPEHWNI HENMHENHOTO NoBedeHna TY ¢
ncnonb3oBaHneM X-napameTpos (S94514A)

— PacnpocTpaHeHne BO3MOXHOCTEN NIMHENHbIX S-NapaMeTpoB B HeSIMHENHblIe
06nacTu paboTbl C Lenbio TOYHOro NPOrHO3UPOBAHUSA HEIMHENHOrO NoBeAeHNS
KacKa[HblX yCTPOMCTB, UCMOMb3YS AaHHbIe U3MEpPeHus

— Yno6Hbin umnopt X-napametpos NVNA B CATIP Advanced Design System (ADS)
KoMnaHum Keysight ons 6bIcTpOro v TOYHOro MOAENMPOBAHNSA HENMMHENHbIX
KOMMOHEHTOB, MOAYEN N CUCTEM

— N3mMepeHne adpheKToB NaMaTh, TaKMX KaK CaMOPa30rpeB N N3MEHEHWe CMelLLleHns
B 3aBMCUMOCTYM OT curHana (S94518A)

— [obaBneHune namepeHuit xapakTepUCTUK HENMHENHOr0 NOBEeAEHNS KOMMOHEHTOB C
nepemMeHHbIM COrflacoBaHWeM Mo BXOAY/BbIXo4y K X-napaMeTpam 3a CUET UCMOSb30BaHMS
BHELLHMX UCTOYHWUKOB CUIHAIOB UM BHELLHMX TIOHEPOB nMnegaHca* (594520A)

— [obaBneHne HenocpeACTBEHHOIO YNPaBieHUSA BHEWHWMMU UCTOYHWKAMWN CUTHANO0B
WAV TIOHEePaMK MMnefaHca ans MU3MepeHunini c nepeMeHHbIM CornacoBaHmneM no
BXOLY/BbIXOAY TecTupyeMoro yctponctaa (S94521A)

*NononHutensHo TpebyeTcs npunoxenne S94521A (ynpasneHue TioHepaMu nMneaaHca Ans u3mMepeHuit
C nepemMeHHbIM COrNacoBaHWeEM N0 BXOAY/BbIXOAY TECTUPYEMOr0 YyCTPONCTBA).

M3mepeHve xapakTepucTUK HeNMHENHOTOo
nosefeHns c nomouybio NVNA MopenupoBaHue 1 paspaboTka
c nomouibio ADS
MDIF File

X-parameter blocks

X-parameters enable accurate nonlinear simulation under small
to moderate mismatch conditions.

?
i

This allows prediction of component behavior in complicated
nonlinier circuits.
|

M3MepeHue NosiHbIX XapaKTEPUCTUK JIMHENHOTO U HEJTMHEMHOTO NMOBEeAEHUS MporpammHble npunoxenus NVNA 1 npuHagnexxHoCcTy NpeBpaLLanT 4-nopToBbIi
KoMnoHeHToB ¢ nomoLbio NVNA, 3aTeM ToYHOe NpoBeeHVe MOLENNPOBaHNS 1 ananusaTtop uenen PNA-X komnanum Keysight'e BelcOKONPOV3BOONTENbHbIN
onTtuMmusaymum ¢ nomoulbto CAMP Advanced Design System (ADS) komnanuum Keysight. aHaNM3aTop ANA HENMHENHOI 0 BEKTOPHOT0 aHanua3a Lemneu.
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NHHOBALMOHHbIE
NPUNOXKEHUS

bbicTpasa n TouHas
BY-nogcucrtema
015 U3MEpPEeHMNS
NapamMeTpoB aHTEHH

[Mpobnembl nU3MepeHnss NapaMeTpPoB aHTEHH M abPEKTMBHOM
nnowanun paccesHua (3MP)

— TpebyeTcst npoBecTy c60p 6OMLLIOIO YNCA TOUEK [aHHbIX, YTO MPUBOAUT K
ONTeNbHbIM BpEMEHaM N3MepeHns

— [Npn n3MepeHnsix NapamMeTpoB aHTEHH B AanbHer 30He v 3P ypoBHM curHanos
MOTYT ObITb 6IM3KM K YPOBHK COOCTBEHHbBIX LLYMOB U3MEPUTESIbHOIO NMPUEMHMKA,
4TO NPMBOAMT K 3alUYMIEHHOCTH PE3YNbTaTOB M3MEPEHUI

- LWwnpoko ncnonb3lyembit aHTeHHbIN NpreMHmK 8530A 6onblie He NPOM3BOANTCS U
He nogAepXuBaeTcs

[7] TecTupyemas
aHTeHHa

Yron mecTa

Cymma
Y A3nmyT

KoHTponnep
CKaHepa

i KN

Bbixon
NCTOYHMKA 2

AHanusatop
uenen PNA-X

PNA-X, CKOHOUTYypPUPOBAHHbIN A5 U3MEPEHWI NapaMeTPOB aHTEHH B 6IMXKHEM nose.

TexHNYecKkue pelleHns 0aa n3MepeHnst napaMeTpoB aHTEHH
Ha 6a3e PNA-X obecneymBaroT:

— [1MbKoCTb pa3paboTKM CUCTEMBI: MOXKHO BbIOpaTb CTAHOAPTHBIV aHAaNU3aTop Lenem
PNA-X nnv Hegoporon cneumnann3vpoBaHHbI 3MepuTenbHbii npueMHk N5264B,
Co3AaHHbIM Ha ba3e annapaTHbix cpeacTs PNA-X

— Bbicokas ckopocTb n3meperumit: 400000 Touek OaHHbIX B CEKYHAY OAHOBPEMEHHO MO
NATW KaHanaM NpUEMHMKA, YTO NPMBOAUT K YMEHbLUEHWIO BPEMEHN U3MEPEHUI OT TPEX
[0 NATK pa3 no cpaBHeHuto ¢ 8530A

— Bo3MoXKHOCTb HakonaeHns 6onbloro 06bEMa cobpaHHbIX AaHHbIX B KOSIbLLEBOM
bydpepe aaHHbix FIFO Ha 500 MMnnnoHoB ToYek

— [lpeBocxogHas 4yBCTBUTENBbHOCTb U3MEPEHWIA 3@ CYET BO3MOXKHOCTU YCTAaHOBKM
nonocel MY 1 pexrma ycpegHeHns no ToYKam

— BcTpoenHoe M0 amynsunn koga 8530A ona obneryeHms nepexoa

‘ KoHTponnep
—L =1

YnpouweHHas cxema
npuémonepepaTymnka

be3sxoBast Kamepa

AHTEHHa,
|nocraanﬂeMaﬂ
3aKa34yvKoM

7

BY-kabenb Crpobu- YM

L]

BY-kabenb
be3saxoBas Kamepa
et 1S
BY-kabenb Crpobu-
poBaHue MLy
PNA-X, CKOHOUTYyp1MpOBaHHbLIN And ——

n3mepeHuin apdeKTUBHON Niowanm
oTpaxeHus PJIC.
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[MpnynHbl 3aMeHbl cucTem 8530A HOBbIM M3MEPUTENbHBIM
NPUEMHMKOM Ha 6a3e PNA-X

— Mpuémumk 8530A bonblue He NoALEePKMBAETCS, NOITOMY TEXHMYECKoe 06CYyKMBaHNE
CYLLECTBYIOLMX CUCTEM Ha ero 0OCHOBe CTAaHOBMUTCS BCE TPyLHEE U TpyAHee
— N3MepuTenbHbIM NpUEMHMK Ha 6a3e PNA-X...
— Mpepgnaraet BcTpoeHHoe M0 amynaumm koga 8530A, 4Tobbl MOXKHO ObINO
MCMNOMb30BaTh CYLWECTBYOLWEE MU3MEPUTESbHOE NPOrpaMMHoe obecneyeHmne
— [MoNHOCTbI0 COBMECTUM C KOMMOHEHTAMU CYLLECTBYHOLLMX ¥ NOMb30BaTeNemn
cuctem 8530A
— YckopsieT BpeMms cbopa AaHHbix B 80 pa3
— [lo ponofHUTeNbHOMY 3aKa3y nNpeasaraeT BCTPOEHHbI UCTOYHMK CUTHAM0B C
BbICOKOW BbIXOAHOW MOLHOCTbLIO (onuma 108), KOTOPbLIA MOXHO UCMOb30BaTh
B KQueCTBe CMrHafa reTepoavHa ANs YAANEHHbBIX CMECUTENEN nnu
npeobpa3oBaTesien YacToThl

YT0 Ny4ylle Bcero BblbpaTb B KA4YeCTBE aHTEHHOIO MPUEMHMKA?

MpunoxkxeHne UsmeputenbHbin  N524xB KomMeHTapuu

NPUEMHUK cepum

N5264B PNA-X
N3mepeHus Het Oa LocTmxeHre Bonee BbICOKOW CKOPOCTU
B 6avdKHEN (TpebyeTcs N3MEpPEeHMs 33 CHET UCNONb30BaHNA
30He BHELUHWUI BHYTPEHHero UCTOYHMKa.

MCTOYHUK)

BeKTopHbIN aHanm3aTop Lenen MoXKHoO
MCNoNb30BaTh AN TECTUPOBAHMS
KOMMOHEHTOB 06LLero HasHaveHus

KoMnakTHbIN Oa Oa Bbl6op 3aBUCUT OT pa3MepoB aHTEHHOrO

NONNIoH nonnroHa

N3mepeHns Oa HeT (6onee  PacnpenenéHHblil NOAX0A N03BONAET

B AanbHeEM BblCOKas YBESIMYUTb YYBCTBUTENBHOCTE U3MEPEHMI

none CTOMMOCTb  MOCPEACTBOM OMEPaTMBHOI0O pasMelleHuns
KOMMOHEHTOB

N3mepeHuns Het Ha PNA-X npefnaraeT BCTpOEHHbIE

NMMYNbCHbIX NMMYbCHbIE FeHePaToPbl M UMMNYbCHbIE

BY-curHanos MOOYNATOPbI, KOTOPbIE yrpoulatoT

KoHdUrypaumnio cucTeMsl

AHTEHHa

NCTOYHMKA
N3mMeputenbHbin
cMmecuTenb
85320A

LJononHUTEeNbHbIN
ycunutens

OnopHbIn
leHepaTop CUTHaNoB CMecuTenb,
PSG, ESG unn MXG Bxof curHana 853208
retepoguHa [of= YcTponcTeo
- —y | > [ pacnpeneneHus
mr CUrHanos
i retepoguHa/MN4y
e — 7,606 853098
My
©
= Beixoa curnana
©
z reTepoauHa (onums 108) l
S © -
O
g '|':>’ KoHueHTpaTop/xab
3© a r
m ™ P =
H mm— E
2 = =2
& =
» " 3
>
Bxof/Bbixof curHana 3anycka N5264B c onuyen 108

N3mepuTenbHbit NpuéMHUK PNA-X, CKOHQUIypUpPOBaHHbIV NS U3MEPEHUS NapaMeTPOB aHTEHH B fasbHel
30He. MoXHo Takke ncnonb3osats PNA-X ¢ onuwvein 020 (Bxogb MY).
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MHHOBaU'MOHHble CoBeTbl 3KCNepToB

NPUNNOXEHWA
External Device Configuration: ExtSrcl
~External Devi -P 2 i
BoicTpas 1 TouHas R
e Ty e B
BY-nogcucrtema gns T —
N3MEPEHUA MapaMeTpoB  haie Domrnse: |
10 Confi if
aHTeHH (npomokeHune) o]
Available: |TCPIPO::141.121.76.239::insl(]::INSTR ~|
Selected: |TCPIP0::141.121.76.239::in5!0::INSTR
B oo Y
a B -~ Source Setting:
2 [P L Timeaut [20000000 sec. ]

Dwell Per Point: [3114 msec  [5]

Edit Cammands...
 Trigger Setting
@8 ® ”[E:JT e iHF Trigger Mode: =
Trigger Port: AUXT &l

oK | Cancel | Help... |

YnpaBneHue BHELUHUMU
MCTOYHUKAMW CUTHANOB

1. MopcoegnHnTe PNA-X K UICTOUYHUKY cUrHanoB Yepe3 nHtepdenc LAN
nnn GPIB

2. Ncnonb3ynte dyHkumto External Device Configuration
(KOHOUrYypUpOBaHME BHELIHErO YCTPOCTBA)

3. B paspene c 3aronoskoM Properties (cBoicTBa):

- BBeguTe Mg BHeLIHEro NCTo4YHUKa, B okHe Device Type (Tvn
ycTpowncTBa) BbibepuTe Source (MCTOYHMK), @ B okHe Driver
(npaviBep) - COOTBETCTBYIOWMI OparBep

— TMocne HaxaTtus knasuww Device Properties (cBovcTBa ycTpoicTea)
BbIOEpPUTE OAMH 13 ABYX PEXMMOB 3anycka: Software CW (kabenu
3anycKka He TpebytoTcs, HO MedsieHHbIn) nnu Hardware List (6bicTpbin,
HO TpebyloTCs BHEWHME CUrHasbl 3anycKa ¢ ypoBHAMKU TTJ1)

— Ecnn pacctosiHmne mexay PNA-X 1 UICTOYHMKOM CANLLIKOM BonbLioe
015 MCMoNb30BaHUsA Kabenew 3anycka ¢ coeguHutenamm BNC
(> 40 MeTpoB), xopoLuel ansTepHaTUBOK ByaeT 610K 3anycka E5818A
KoMnaHuu Keysight ¢ KoHueHTpaTopoM okanbHoi ceTu (LAN)

Cnocob nony4yeHus obiero onopHoro curHana 10 My, onsa McTouHmMKa
curHanos u PNA-X, Koraa paccTosiHue Mexay HUMU CAINLLIKOM
6onbLioe (kabenu c coeanHuTensamm BNC ncnonb3oBaTb Hesb34)

— Wcnonb3ynTe Hepgoporve
cnyTHUKoBble GPS-npneéMHMKM
019 MONYYEHMS BbICOKOTOYHbIX
onopHbIX curHanos 10 My e\

— MomecTtute ognH GPS-nprémHmk LN
OKOJ10 MCTOYHMKA CUTHAOB,

a opyrou - okono PNA-X

— [aHHbIM nogxon paboTaeT
L0191 MPON3BO/IbHO BbIGPAHHbIX
PAaCCTOSAHMI OT COTEH METPOB
[0 MHOTUX KMJTOMETPOB Bxop 10 MI'y

Bxon 10 My

N5181B komnaHum N5264B komnaHuwm
Keysight Keysight
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BbicOKne TexHnyeckme XAPaKTEPUCTUKMN

CpaBHEHl/le TEXHUYECKMX XaPaKTEPUCTUK N CBOWCTB

[wnana3oH vactoT

N5249B
N5241B
N5242B

OT10MlMy oo 8,5 MMy
OT 10 Ml mo 13,5 M,
0T 10 My mo 26,6 My

N5244B
N5245B

OT 10 My oo 43,5 MMy,
OT 10 Ml'y, go 50 M,

N5247B

0T 10 My o 67 Iy

OunHamunyeckuin
[1anasoH CUCTEMBI
(Ha yacToTe 20 ITy)

071121 no 130 gb

33BUCUT OT KOHOUTypauUmm
01124 po 141 pb

C NPSIMbIM JOCTYMNOM

K NPUEMHMKY (Tunn.)

071121 no 125 nb

33BUCUT OT KOHOUTypaLmm
07133 0o 137 ob

C NPSIMbIM [OCTYMOM

K NPUEMHMKY (Tunn.)

071122 no 129 b

33BUCUT OT KOHOUIypaLmm
07136 go 140 pb

C NPSIMbIM AOCTYMOM

K MPUEMHUKY (Tnn.)

MakcumManbHas
BbIX0Hast MOLLHOCTb Ha
N3MEepUTEeNbHOM NopTe
(HayacToTe 20 Iw)

+13 nbm (onums 201, 401)
+10 obm (onumsa 21x, 41x)
+15 obm (onuma 22x)
+10 obm (onums 42x)

+13 nbm (onuus 201, 401)
+10 gbm (onumsa 21x, 41x)
+10 gbm (onuwms 22x, 42x)

+11 obm (onuwms 201, 401)
+8 nbm (onuuna 219, 419)
+7 nbm (onuuna 224, 423)

MaKkcuManbHbIn

avanasoH 38 6
CBUMUPOBAHUSA
MOLLHOCTH
XapaKTepucTunkm (2-nopToBas Kanmbposka, 3,5 MM)  (2-nopToBas Kanubposka, 2,4 MM)  (2-mopToBas Kannbposka, 1,85 Mm)
cucTeMbl nocse Dir: ot 44 no 48 pb Dir: ot 36 oo 42 nb Dir: ot 34 no 41 pb
KoppeKuun? SM: o1 31 go 40 ob SM: o1 31 go 41 ob SM: ot 34 no 44 pb
LM: o1 44 po 48 nb LM: o1 35 no 42 opb LM: o133 oo 41 nb
Refl trk: o1 +/-0,003 oo 0,006 o6  Refl trk: o1 +/-0,001 go 0,027 g6  Refl trk: o1 0,01 0o 0,33 ob
Trans trk: ot +/-0,015 00 0,104 o6 Trans trk: ot +/-0,020 40 0,182 06  Trans trk: o1 0,061 no 0,17 nb
Wywm Tpacce 0,002 56 CK3 (nonoca MY = 1 k)
rpaduka

FapMoHuku (noptsl 1, 3)
OT10Mlypgo 21Ty
>2TTy

-51 obH (tun.)
-60 gbH (tun.)

BTynkun nogauu
CMeLlleHns no
NMOCTOSIHHOM Y TOKY:
MaKcKMasbHble
3HAYeHUs CUIbl TOKA M
Hanpsa>eHns

+ 200 MA, + 40 B nocTosHHOro Toka

Pasmepbl, Bx W x

280 x 459 x 578 MM
(C pyyKamMm 1 HOXKKaMu)

280 x 459 x 649 Mm 280 x 459 x 649 Mm

Macca HeTTo (HoM.)
2-nopToBble MOAENH 27 Kkr 46 KT L6 Kr
4-nopToBbIe MOLENN 37 kr 49 kr 49 kr

1. PacwwpeHve granasoHa YacToT BHu3 fo 900 My obecneumsaioT cnegytoume koHourypaunv mogenen: N52428B ¢ onunsamu 425 n 029 (unn 6e3 onunn 029) n
N5247B c onunamm 425 1 029.

2. Dir = HanpaBneHHoCTb; SM = cornacoBaHune B CTOYHMKe; LM = cornacoBaHue B Harpyske; Refl trk = cobcTBEHHbIV HONMb MPY M3MEPEeHUN NapamMeTpoB
oTpaxeHus; Trans trk = coBCTBEHHbIN HOMb NPU U3MEPEHMM NapaMeTpoB Nepefayn
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NHdopmMauns no komnnaektToBaHnio PNA-X

AHanu3zaTopsbl Lenen cepum PNA-X
LocTynHble onuum

U3mepu- OnucaHue
TeNbHbIN

610K

[dononHutenbHasa uHopmaumus

Onumna 201 2 u3MepuTenbHbIX NOPTa, 1 UCTOYHMK 30HAMPYIOWErO CUrHANA, NPSMON

OOCTYN K MCTOYHUKY M ﬂpI/IéMHI/IKaM CUrHanoB

Onums 2172 2 uaMepuTenbHbIX NopTa, 1 UCTOYHWK 30HAVPYIOLLEr0 CUrHANa, MPAMON
LOCTYMN K UCTOYHUKY U MPUEMHUKAM CUTHAOB, aTTEHI0ATOPbI Ha BbiXo4e

MCTOYHUKA CMIHANI0B 1 Ha BXOOE N3MEPUTEJIbHbIX NMPUEMHUNKOB

HepocTtynHo Ha mogenn N52478B

Onuuna 219 2 n3MepuTenbHbIX NopTa, 1 UCTOYHMK 30HAMPYIOLLEro CUrHANa, NPSIMOW
LOCTYMN K UCTOYHMKY U MPUEMHMKAM CUIHAMOB, aTTEHIOATOPbI Ha BbIXOLE
MCTOYHWKA CUTHAMOB M Ha BXOLE U3MEePUTEsbHbIX MPUEMHUKOB, BTYJIKM

noaayn cMelleHnsd no NOCTOAHHOMY TOKY

Onums 2222 2 n3MepuTeNbHbIX NOPTa, 2 UCTOYHMKA 30HAMPYIOLWEro CUrHana,
NpSAMOW [OCTYN K UCTOYHMKAM M MPUEMHUKAM CUTHAN0B, BbIXOAbI
BTOPOro UCTOYHMKA Ha NepefHen naHenn, aTTeHaTopbl Ha BbixoLe
MCTOYHMKOB CUTHANOB U Ha BXOLe M3MepUTesbHbIX NPUEMHUKOB, CXeMa

CYyMMMNPOBAHNA N KOMMYTaUWWN CUTHAN0B MCTOYHNKOB

BkntouyaeT nononHuTensHole B4-nepemblukm
nona obecnevyeHna MakCMMaibHOM
TMBKOCTUN M3MEPUTENbHON YCTAHOBKM

Onuuna 224 2 n3MepuTeNbHbIX MOPTA, 2 CTOYHMKA 30HAMPYHOLWErO CUrHaNa, NPsMoin
[OCTYN K UCTOYHWKAM U MPUEMHWKAM CUMHAO0B, BbIXO[bl BTOPOr0 MCTOYHMKA
Ha nepegHew NaHeny, aTTeHIATOPbI Ha BBIXOLE MCTOYHMKOB CUTHAMO0B U Ha
BXOAE M3MEPUTENbHbIX MPUEMHUKOB, CXEMA CYMMUPOBAHWS ¥ KOMMYTaLIMK

CUrHANoOB NCTOYHWMKOB, BTYJIKW nNoga4vy CMeLlleHna No NOCTOAHHOMY TOKY

4 N3MEPUTENbHBIX MOPTa, 2 NCTOYHWKA 30HAMPYIOLLEro CMrHana, NpsMon
LOCTYMN K UCTOUYHMKAM U MPUEMHWKAM CUTHAN0B

Onums 4172 4 namepuTenbHbIX NOPTA, 2 UCTOYHMKA 30HAMPYIOLLEro CUrHana, npaMon
LOCTYN K UCTOYHMKAM U NPUEMHMKAM CUTHANO0B, aTTEHIATOPbI Ha BbIXOAe
MCTOYHWKOB CUTHAJOB M Ha BXOE M3MEPUTESbHbIX MPUEMHUKOB

Onuusa 401

BkntoyaeT gpononHutensHble B4-nepemMbiykm
Ons obecneyeHnss MaKCMManbHON
rMBKOCTU N3MEPUTENBHON YCTAaHOBKM

HepocTtynHo Ha mogenn N5247B

Onuma 4197 4 usmepuTenbHbIX NOPTA, 2 UCTOUHUKA 30HOVPYIOLLEr0 CUrHaMa, NPAMOW
OOCTYMN K UCTOYHMKAM U MPUEMHMKAM CUTHAI0B, aTTEHI0ATOpPbl Ha BbiXoae
MCTOYHNKOB CUMHAM0B U Ha BXOAE M3MEPUTENbHbIX MPUEMHUKOB, BTYJIKM

nogayuy cMeleHnsd no NoCToOAHHOMY TOKY

Onums 4222 4 namepuTenbHbIX NOPTA, 2 UCTOYHMKE 30HAMPYIOLLEro CUrHana, npaMon
LOCTYMN K UCTOYHMKAM U NPUEMHUKAM CUTHANO0B, aTTEHIATOPbI Ha BbIXO4e
MCTOYHWKOB CUTHAMOB M Ha BXOLE M3MEPUTESIbHbIX MPUEMHUKOB, CXEMA
CYMMMPOBAHMS U KOMMYTaLMU CUTHAN0B UCTOYHMKOB

BkntoyaeT gpononHutensHble BY4-nepemMbiykm
Ons obecneyeHnss MakKCMManbHON
TMBKOCTU N3MEPUTENBHON YCTAaHOBKM

Onums 423" 4 n3MepuTenbHbIX NOPTA, 2 UCTOYHMKA 30HAMPYIOLLEro CUrHana, NpAMo BkntoyaeT gononHUTENbHbIE
00CTYN K MCTOYHMKAM M MPUEMHMKAM CUIHASOB, aTTEHIOATOPbI Ha Bbixode  BY-nepembluku ons obecneyeHus
MCTOYHUKOB CUTHAJOB U Ha BXOLE M3MEPUTESbHbIX MPUEMHUKOB, CXEMA MaKCMMasbHOW TMBKOCTU U3MEPUTENbHOM
CYMMMPOBAHWS 1 KOMMYTaLUWW CUFHAN0B UCTOYHMKOB, BTY/IKM NOAAYN YyCTaHOBKM
CMeLLeHUs N0 NOCTOSHHOMY TOKY
Onums 425" 4 naMepuTenbHbIX NOPTA, 2 UCTOYHMKA 30HAMPYIOLLEro CUrHana, NnpaMon BkntovaeT gononHutensHble B4-nepemMbiykm
LOCTYMN K UCTOYHMKAM U NPUEMHWKAM CUTHANO0B, aTTEHI0ATOPbl Ha BbIXOAE 415 06ecneyeHns MakCMManbHON rMbKOCTM
MCTOYHWKOB CUTHAMOB M Ha BXOLE M3MEPUTESbHbIX MPUEMHUKOB, CXEMA n3MepuTenbHOM ycTaHoBKM. [locTynHa
CYMMMWPOBAHWA N KOMMYTaLWW CUFHAN0B UCTOYHUKOB, BTY/IKM NOAaum Tonbko ans N5242B c onuymert 029 nnun 6e3
CMeLLEeHNs Mo NOCTOSTHHOMY TOKY, pacluMpeHne amanasoHa 4acToT BHM3 Ao Heeé n ana N5247B c onymen 029.
900 Iy
[ononHuTesnbHbIe annapaTHble ONUUN
Onumsa 020  Bxopgbl MY Vcnonb3ytoTca Ana aHTeHHbIX U3MEPEHMI U
pacwvpuTenen MUAIMMETPOBOIO AManasoHa
Onuwms 021 VIMNyAbCHbIA MOAYNSTOP NEPBOrO MCTOYHMKAE 30HAMPYIOLLEr0 CUrHaNa
Onuuna 022 IMNynbCHbIM MOAYNSTOP NEPBOr0 MCTOYHMKA 30HAUPYOLWLEro curHana  TpebyeTtcs ogHa u3 onumin 22x, 40x, 41x
nnn 42x
Onuns 029  BbICOKOYYBCTBUTESbHbLIN NPUEMHUK 419 M3MepeHnsa KoabdurumeHTa [ns ynpaBneHns NpUEMHMKOM LWyMa

wyma

npu U3MepeHnax KoabdurumeHTa Wwyma u
MOLLHOCTM WyMa TpebyeTcs nporpaMmMHoe
npunoxenue S93029A. Ans N5241/42/49B
TpebyeTca oaHa n3 onumi 21x, 22x, 41x, 42x.
Ons Nb244/45/47B TpebyeTcst ogHa U3
onunin: 22x unn 42x. B mogenn N52478B
NPUEMHUK LWyMa paboTaeT Tonbko Ao 50 IMu,

1. E,J'IH HEe3aBNCMUMOTO ynpaBiieHnsa yacToTom BTOPOro BHyTpeHHero NCTo4YHMKa 30HANPpYoWero curHana Tpe6\/eTCH 00HO N3 MPOrpaMMHbIX HpMﬂD)KeHl/II;IZ

593080/029/082/083/084/086/087/089/090x/093/094A

2. PekoMeHAayeTcsi AN5 U3MEPUTESIbHbBIX YCTAHOBOK C BBICOKOW MOLLHOCTbI0. MaKcHManbHas HOMUHAbHAsS MOLHOCTb Ha OTBETBUTENSX U3MEPU TEABHORO opTaPasHa +43 ABM
(LononNHWUTENbHBIE ATTEHIATOPbI MU U30AATOPLI 06LIYHO TPEBYIOTCH AN 3aWUNTLI APYTMX KOMIOHEHTOB BHYTPU NpKrbopa).
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NHdopmauma no komnnektoBaHuio PNA-X (npogomxkeHue)

Ona cepumn
PNA-X OnucaHue [dononHutenbHasa HdopMauus
OnuMM NPOrpaMMHbIX MPUSTOIKEHNI'
S93007A KannbpoBKka BHYTpY TECTOBOW OCHACTKM
S93010A AHanus Bo BpeMeHHoM obnacTu
S93025A S93025A YnpasneHue BCTPOEHHBIMU MMMYbCHBIMK BkloyaeT ynpaBneHmne BHyTPEHHUMU UMMYSIbCHbIMM
reHepaTopamMu, U3IMepPeHns B UMMYIbCHOM PEXNME C reHepaTopaMu 1 obecneynBaeT UIMEPEHUSI NapaMeTpoB
LUMPOKOMOJIOCHBIM LLETEKTUPOBAHVEM MMNYNbCOB ¢ AnuTensHocTbio 0 200 He, ncnonb3ys
MeTo[, LUMPOKOMOSIOCHOTO AETEKTUPOBAHMS
S93026A YnpaBneHne BCTPOEHHbIMU UMMNYNbCHLIMW FreHepaTopamMu, BkloyaeT ynpaBneHmne BHyTPEHHUMU UMMYSIbCHbIMU
N3MEepPeHNst B UMMNYSIbCHOM PEXMME C WMPOKOMOOCHbBIM 1 reHepaTopamu v obecneymBaeT M3MEPEHNS NapaMeTpoB
Y3KOMOJIOCHbIM AEeTEKTUPOBAHNEM MMMYNbCOB ¢ AnuTensHocTbio o 100 He, ncnonb3ys
MeTof LUMPOKOMOIOCHOMO AeTeKTMpoBaHus, u 4o 20 He
MCMOsb3yst METOL, Y3KOMOJI0CHOr0 AeTeKTUPOBaHNS
S93029A N3mepeHre KoapPuumMeHTa Wyma C NPUMEHEHNEM Vlcnonb3yloTcs cTaHOapTHbIE MPUEMHUKM, eCn
BEKTOPHOM KOPPEKLMW pe3ybTaToB 13MepeHns? oTCyTCTBYET annapaTHas onumnsa N524xB-029
S93080A OTCTpoMKa 4acToTbl MPUEMHMKOB OT YaCTOTbl UICTOYHMKOB 0becneynBaeT BO3MOXKHOCTb HE3aBMUCKMMOM YCTAHOBKMN
4acTOTbl BHYTPEHHWX UCTOUYHWMKOB M NPUEMHWMKOB, a
TaKXKe KOHOUIYPUPOBAHUS BHELHUX NCTOYHUKOB.
3Ta YHKLMS BKIOYEHA TaKXKe B COCTaB OnLuuMi:
$93029/082/083/084/086/087/089/090x/093/094A.
S93082A CkansipHble N3MepeHnsa napaMeTpoB Npeobpa3osaTenen ObecneyrBaeT K/1acC CKanspHbIX M3MEPEHNI NapaMeTpoB
4acToThl cMmecuTenen/npeobpasosareseit 4acToTsl (SMC). S93082A
anaeTcsa nogknaccom S93083A.
S93083A CKansipHble 1 BEKTOPHbIE M3MEPEHMS MNapaMeTpoB 0ObecneynBaeT Kflacc CKanspHbIX M3MEPEHUI NapaMeTpoB
npeobpasosaTenei 4acToTbl® cMecuTenen/npeobpasoBaTene 4acToTbl NOC Gasbl
(SMC+Phase) v Knacc BEKTOPHbIX M3MePeHWI NapameTpos
cMmecuTenein/npeobpasosareneit YacToTsl (VMC)
S93084A 3mepeHne napamMeTpoB npeobpasoBaTenen 4acToTbl CO Pabotaet c onumammn S93029/082/083/086/087A
BCTPOEHHbLIM FeTEPOANHOM
S93086A N3MepeHne KoMNpeccumn ycuneHns B naHopamMHoOM pexume
S93087A N3mepeHne MHTePMOOYNAUMOHHbIX UCKAXKEHUN B HepocTynHa c onumamMu nameputensHoro 6noka PNA:
nNaHoOpaMHOM peXkume® 200, 210, 400 n 410
S93088A KoHTposnb $pasbl NCTOYHNKOB 30HAMPYOWMX CUTHAOB
S93089A /13mepeHve napameTpos AvddepeHumanbHbix 1 1/Q ycTpoincTe  TpebyeTcs onums 4-nopToBOro M3MepuTebHOro 6110Ka (4xx)
S930900A  PexuM MHOrOKaHa/bHOro aHanusartopa cnektpa 4o 8,5 Muy?
S930901A  PexxuM MHOrOKaHasbHOro aHanunsaTopa cnektpa go 13,5 MMy°
S930902A  PexuM MHOFOKaHasbHOrO aHanun3aTopa cnektpa ao 26,5 My ®
S930904A  Pe>uM MHOrOKaHanbHOro aHanusartopa cnekTtpa go 43,5 My
S930905A  PekuM MHOrOKaHanbHOro aHanusartopa cnektpa go 50 My
S930907A  PexxuM MHOrOKaHanbHOro aHanu3aTopa cnektpa no 67 M
S930909A  PexkUM MHOroKaHanbHoro aHanusaTopa cnektpa go 90 My?
S93093A Pe>k1M MHOrokaHanbHOro aHanu3aTtopa cnekTpa go 120 My
S93094A Pe>KrM MHOroKaHalbHOro aHanm3aTtopa cnekTpa cebiwe 120 L
S93118A PexXnM 6bICTpbIX U3MEPEHUIN Ha QUKCMPOBAHHOM YacToTe
S93460A N3mepeHne napameTpoB AnddepeHumanbHblX yCTPOUCTB TpeByeTcs onumusa 4-nNopToBOro M3MEPUTENbHOro 610Ka (4xX)
S93551A PaboTa ¢ paclwimpuTenemM Konm4ecTsa M3MepUTENbHbIX HepnocTtynHa c onunamu nameputensHoro nopta: 200

noptos®’

210, 400 n 410

1. TMoppepuBatoTCs Crneaytowme TUnbl TMUEH3WIA A8 NPOrpaMMHbIX NPUAOXKEHWI: uKcrpoBaHHas beccpoyras (1FP), nepemeuiaemas 6eccpouras (1TP),
buKevposanHas Ha 1 roa (1FY) u nepemewaemas Ha 1 rog (1TY) (npumedanue: npunoxeruns S93093A, S93094A, S93898A 1 S94510A MMeOT TONBKO

bUKCMpPOBaHHbIE TUMbI TMLEH3NIA).

2. Mopenun N522xB v N5241/42/49B npn namepeHnn koabduumeHTa WwWyma c NpUMeHeHeM BEKTOPHOM KOPPEKLMW pe3ynbTaToB U3MepeHuns TpebytoT Hanuuns
moayns ECal ans ncnonb3oBaHma B KayecTBe TioHepa nMnedaHca. B mogensax Nb244/45/47B c onuvein 029 BHYTPEHHWUI TIOHeP y>ke nMeeTcs. s KanmbposKku
LyMa Npu UCNONb30BaHUW CTaHAAPTHOrO NPUEMHIMKA TpebyeTca n3mMepuTesb MOLLHOCTW. [1pK CNOb30BaHUM BICOKOYYBCTBUTEILHOMO NPUEMHUKA
wyma (onums 029) notpebyeTcs NMMB0O M3MEPUTENL MOLWLHOCTH, B0 reHepaTop wyma cepumn 346 (pekomenayetcs 346C unm 346C-K01 komnanum Keysight).
N3mepuTenb MoLWHOCTY TpebyeTca A5 U3MEePEHW NapaMeTPoB CMecHTenen U npeobpa3oBaTenieit HacToThl.

3. KoHourypupyembii usmeputesnbHbin 610K TpebyeTtca Ansa knacca namepeHnin VMC, 4Tobbl MOXKHO BbI/10 NOAKIOYNTE 06pa3L0BbI CMecuTeNb, MMbo Ans
knacca namepeHunin SMC+Phase ¢ ncnonb3oBaHremM KannbpoBkKM Ha Ba3e reHepaTopa KOMOMHAUMOHHbIX YacToT. [pun 3aka3e aHanu3aTtopa uener PNA ¢
onuuamu usmeputensHoro 6roka 200, 210, 400 unu 410 (6e3 nepeMblyek nepeaHei naHenn) naMepeHns Gasbl 1 3a4ep>KKM MOTyT BbITb BbINOSHEHbI TOILKO C

1NCNoNb30BaHWeM Knacca namepeHnin SMC+Phase ¢ KannbpoBOYHbIM CMECUTENEM.

4. S93087A moxeT ncnonb3osatbes 6e3 onumi nameputensHoro 6noka PNA-X 22x nnu 42x, Ho B 3TOM clyyae MoXKeT noTpeboBaTbcs BHelHee obopynoBaHue,

TaKoe KaK aHanm3aTop CUrHaaoB M CyMMaTop.

5. PeKOMeH,D,yeTCﬂ ncnonb3oBaTb |/|3M9preﬂbeM 650K ¢ BHYTPEHHWUMK aTTEeHaTOpamMn ﬂDVIéMHVH-(a Ana npenorepalleHna Komnpeccmm I'IDVIéMHVIKa npn

M3MEPEHNN CMTHATOB BbICOKOro YPOBHS.

~o

[pw 3aKa3e n3MepuTeNbHOro 610Ka BoibepnTe COOTBETCTBYIOLWMIN MHTEPPENCHbIN Habop.
Mpn KOHGUIrypMpPOBaHMM MHOTONOPTOBOr0 aHanM3aTopa, ucnonb3ytowero S93551TA 1 MHOroNopPTOBLIV M3MEPUTENbHbILETOK, OYH KK EXEMBLLYMMY DOB3H Ks)

onuum 22x nnu 42x speMerHo 3anpetiaetcs. [py KOHGUIypUpoBaHMM KaK aBTOHOMHOI0 aHanm3atopa GyHKLMs exeMbl CYMMUPOBaHIS pa3peLUaeres.
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NHudopmauma no komnnektoBaHuio PNA-X (npogosxkeHue)

Ansa cepun

PNA-X OnucaHue HAononHutenbHasa uHpopmaumsa

Henunennbin aHanus ueneit (NVNA)'

S94510A? HennHenHbIn aHanns Lenen TpebyeTcs onumns M3MepuTensHOro 61oKa 41x nnu 42x

S94511A? HenunHenHbIN aHann3 Lenew Bepcusa S94510A 0N cTpaH ¢ 3KCNOPTHBLIM KOHTPOJIEM.
TpebyeTcs onums namepuTenbHoro 6oka 41x nnun 42x

S94514A3 M3mepeHue X-napametpos*?® TpebyeTcsa onuns M3MEpPUTENbHOro BIoKa 42X 1
nporpammHoe npunoxeHue S94510A

S94518A HennHenHbln aHanm3 uenen B UMNYbCHOM pexuMme  TpebyeTcs annapaTHas onuus 021 n nporpamMmHoe
npunoxeHune S94510A n S93025A nnnS93026A

S94520A i3mepeHne X-napamMeTpoB Lenewn c NnepeMeHHbIM TpebyeTca nporpamMmHoe npunoxeHne S94514A

COrnacoBaHNeM no BXoay/BbiXody UCCNeayeMoro
ycTponcTea*®

S94521A YnpasneHuve TIOHEpaMK UMNefaHca o U3MepeHuin TpebyeTcs nporpammHoe npunoxeHue S94520A
C NepeMeHHbIM COrnacoBaHMeM Mo BXoAy/Bbixody
uccnenyemoro yctponcrteat®

Tpeb6yemble npuHapnexHoctu NVNA

— leHepaTop KOMBMHALMOHHbIX YacToT U9391C (o1 10 M, go 26,5 M), U9391F (o1 10 Ml go 50 M) unm U9391G (o1 10 Ml o
67 'Tu), ncnonbayeMbie B KavecTse 06pa3uosoit Mepbl dassl npn NVNA (Tpebyetca 2 wr.)

- VI3mMepuTens MowHOCTY 1 NpeobpasoBaTeslb MOWHOCTM, MO0 U3MEPUTENb MOLLHOCTHM C WinHon USB koMnaHun Keysight

— KanunbpoBoYHbIN KOMNAEKT: MexaHn4yeckun nnn moaynb ECal komnanum Keysight

— TeHepaTop curHanos cepun EXG, MXG nnm PSG komnaHwm Keysight, ncnonb3yembiin 41s BblaeneHns X-napamMmeTpos (Bbixod 0NMopHOro
curdana 10 Ml aHanwsatopa uenet PNA-X MOXKHO MCMOb30BaTh A1 C/lyYaes C Pa3HOCOM 4acToT Mexay ToHamm 10 M)

MpUHAANEXHOCTN 1 ONUMM KanNnMbpoBKM

Ansa cepun
PNA-X OnucaHue OononHutenbHasa uipopmauus
MpuHaanexHocTn

N524xB-1CM  KoMnnekT Ans MOHTa)ka B CTOMKY 6e3 pyyek
N524xB-1CP  KoMnneKT aAns MoHTa)ka B CTOMKY C pyyYKaMu

N1966A ApnanTtep BBOOA-BbIBOAA A1 CUHXPOHM3ALMUN
M3MEPEHN B MMMYSIbCHOM PEXMME

U9391C/F/G TeHepaTop KOMBUHALMOHHbBIX 4acToT'
MporpamMMHoe o6ecnevyeHue KanubpoBKU

S93898A MporpaMMmHoe obecnedeHre 0as NpoBeneHus
BepudmrKaLmm napaMeTpoB Nnpnbopa no 3aBoACKOMY
npoTokony®

Kanu6poBo4yHasa AOKyMeHTauus

N524xB-1A7 Kanubposka, cooTBeTcTBYlOWas cTaHaapTy 1ISO 17025

N524xB-UK6  Kommepueckuin cepTvdmKaT KanmbpoBKM C AaHHbIMU
ncnbiTaHum

N524xB-A6J KanubpoBka, cooTBeTcTBYtoWan cTaHaapTy ANSI Z540

Tpebyemble npuHapnexHoctu NVNA

— leHepaTop KOMBMHaUMOHHbIX YyacToT U9391C (ot 10 MIy, go 26,5 M), U9391F (o1 10 My go 50 ') nnm U9391G (ot 10 MTy, oo
67 [Tu), ncnonb3yeMbie B KavecTse 06pa3uosoi Mepsl a3zl npu NVNA (Tpebyetca 2 wr.)

— MN3mepuTenb MoWHOCTK 1 npeobpa3oBaTeslb MOWHOCTH, MO0 M3MepUTENb MOWHOCTK C WinHon USB koMnaHuu Keysight

— KannbpoBouHbIN KOMNAEKT: MexaHnveckuin nav moayns ECal komnaHun Keysight

— leHepaTop curHanos cepumn EXG, MXG nnn PSG koMmnaHum Keysight, ncnone3yemblin 0ns BelaeneHna mogenen X-napamMmeTpos
(BbIx0A, onopHoro curHana 10 Ml aHanmsaTtopa ueneit PNA-X MOXHO MCNONb30BaTh A 3a4aY, KOraa pasHeceHune Mexay
ToHamum pasHo 10 MI)

1. Onsa nonHocTblo ckoHbUrypmupoBaHHo cuctemMbl NVNA TpebyioTcs ABa reHepatopa KOMOUHALMOHHbBIX 4acTOT C UCTOYHMKAMMW NUTAHUS, KaNnMBpPoBOYHbIE
KOMMNeKTbl KoMnanun Keysight (Mexannuecknin unm mogyns ECal), n3ameputens MoWHOCTU U Npeobpa3oBaTeslb MOLHOCTH, MMB0 N3MepuTens
MOLLHOCTH € wnHon USB.

2. BumnynbcHoM pexxume Tpebyetcs onumna 021 n nporpammHoe npunoxexve S93025A nnun S93026A.

3. BumMmnynbcHoM pexume Tpebytotca onumm 021, 022 n nporpammuoe npunoxenune S93025A nnun S93026A.

4. Tpebyetcs redepatop curtanos EXG, MXG nnn PSG ans Bolgenerus X-napameTpos (Bbixo4 BHYTPEHHEro onopHoro curdana 10 My aHanunsatopa PNA-X
MOXHO MCMNOb30BaTh A8 ClyYaeB C Ppa3HOCOM YacToT Mexay ToHamu 10 MIw).

5. X-napameTpbl - TOBApPHbIN 3HaK ¥ 3aperncTpUPOBaHHbIN TOBapHbIN 3Hak KoMnaHum Keysight Technologies 8 CLUA, EC, AnoHun n gpyrux mectax.

6. ®opmat X-napaMeTpoB ¥ lexallme B UX OCHOBE YyPaBHEHWSA ABAIOTCA OTKPbITHIMU U 3a40KYMEHTHPOBaHbLI. bonee nonHas nHpopmaunsa npusefeHa Ha
canTe no cchinke www.keysight.com/find/eesof-x-parameters-info.

7. TpebyeTcs nononHutensHoe obopynosaHue. [Ina nonyyeHns nidopmMaumnm o TpebyeMoM ana o6cnyxmBaHus n3MepUTes sHoMOO0PYAOBaHY cnenyeT
06palLaTbCs K PyKOBOLCTBY MO TEXHUYECKOMY 06CyKMBaHUIO aHann3aTopa (Service Guide).
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[lononHuTenbHas nHopmMaums

3arpy3uTe caMble nocnegHue 3aMeTku no npuMeHeHuo PNA-X:
3anoMHuTe cebifIKy Ha 3Ty Web-cTpaHuuy Ans 3arpy3Ku camblx NocsiefHMUX 3aMeToK no
npumeHeHnio PNA-X ana nonyyexus 6onee rnyboKMx 3HaHWI N0 U3MEPEHUAM

Kevsic

echnologies
High Power Amplifier
Measurements Using Nonlinear
Vector Network Analyzer

Application Note

w KEYSIGHT
TECHNOLOGIES

www.keysight.com/find/pnaxapps

MonyyarTe oTBETHI OT 3aBOACKMX IKCNEPTOB B ANANIOFOBOM PEXUME:

06cyrkOeHne TeM, KacatoWmxcst KanmbpoBKU, MPUOKEHNN,

TEXHUYECKNX XapaKTEPUCTUK NPMBOPOB 1 MPOrpaMMMPOBaHMS,

Ha OHNaMHOBOM AMCKYCCMOHHOM GopyMe No aHanmsaTopam uenen komnarvmm Keysight.
MonyyanTe 0TBETHI MO CaMbIM TPYAHOPA3PELLUMMbIM NPobNemMaM N3MepeHnii n pa3paboTku 1
nNpocCMaTpuMBalTe TeMbI, KOTOPbIe 0BCYXKAANNCh pPaHee.

KEYSIGHT Regiater

TECHNOLOGIES

Forums Blogs Help My Links Login  Q

Actions~ | @

Activity

Weicome to the Network Analyzers forum!
Please feel free to participate, ask questions,
engage with our Keysight experts. The

1B How to assign result after

Keysight Forums are intended for peer-to-peer query CALC1:MARK1:Y?
support and are also monitored by Keysight m RFresh 4 hours ago

Employees. If you require a timely response.

please contact your local Keysight Technical H UNA Cal Kit Manager with Keysight
Supporte® Connection Expert on Windows 10, 64 bit

Tedward 1day ago
[ Canwe automate the power testing on N67058B by using Labview
7 3 weeks ago B power meter pmar ifow
General Use myonezaki 1 day ago
Error in description of Vector Voltmeter (option 308) on Keysight website

ANppicaNns drkirkby 3 weeks ago

B Are there AFR calibration fixture
guidelines?

Programming and Remote RobRaik 1 week ago

Communications 4 Inpathioss calculation, have | o include the antenna gains with S21 value?
Thirumarai 3 weeks ago -
Calibration and Error Correction ¥ Adapter Charcterization
Andrewd03 2 days ago
e Afiyzes @ Calibration data for 85054A Kit
grBsailor 3 weeks ago B What's the bestiworst application note on

www.keysight.com/find/na_forum
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Pa3suBaemcs ¢ 1939 roga

YHUKanNbHOE coYeTaHme HaWwmnx NpubopoBs, NMPOrpamMMHOro obecnevyeHuns, 3HaHNN 1
ONbITa HALLMX UHXEHEePOoB NO3BONMT BaM BONNOTUTL B XKW3Hb HOBbIE MAEN.

Mbl OTKpbIBaEM BEPU B MUP TEXHONOTMIA ByayLLero.

0T Hewlett-Packard n Agilent k Keysight.

myKeysight myKeysight
www.keysight.com/find/mykeysight
MepcoHanu3npoBaHHasa NoAb60PKa TOSIbKO HYXXHOM Bam nHbopmaumm.

http/Avww.keysight.comfindemt_product_registration

3apervncTpuposas cBou Npunbopsl, Bel nonyumTe 4ocTyn K nHbopMaumm
0 COCTOSIHUM FrapaHTUn 1 yBeAOMIEeHMSM O BbIXOAE HOBbIX MNy6AMKauui

no npubopam.

KEYSIGHT SERVICES Ycnyru Keysight

Accelerate Technology Adaption. ! ) .
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NAaHWPOBAHMSA 1 NPUOBPeTEHNS HOBbLIX NPUBOPOB A0 MOAEPHU3ALUM

ycTapesuwero obopyaosaHus. LUnpokun cnektp yenyr UCM Keysight

BKJIKOYAET YCAyru no noeepke v Kanubpoexke CK, peMoHTy npnbopos 1

MOAEPHM3aUMM ycTapeBLero o60pyaoBaHNs, PeLleHNs A1 yNpaBaeHus

NnapkKom I'IpI/IGOpOB, KOHCAaNTUHT, 06yqume M MHOroe gpyroe, 4to noMoXeT

BaM noBbICcKTb KauecTBo Bawwimx pa3apaboToK v CHU3WTb 3aTpaThl.

MnaHbl TexHMyeckon nopnepxku Keysight
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LICM Keysight npegnaraet pazHoobpa3Hble NiaHbl TEXHWYEeCKon
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cneundrkauvei, a Bol OyneTe yBepeHsbl B TOYHOCTH CBOUX U3MEPEHWIA.
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MonyynTe OBOWMHYIO Bbirody: rnybokune npodeccnoHanbHble 3HaHUS B
001aCcTV U3IMEPEHUI U LUMPOKKIA aCCOPTUMEHT PELLUEHM KOMNaHUN
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