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BBepeHue

YBenunueHue 3¢¢EKTVIBH017I YacCTOTbl ANCKPEeTU3aunun npun naMepeHnm noBTopALLNXCA CUTHAN0B

HalkBuWCT foKka3an, 4To Npyu UCNOJIb30BAaHMM CUCTEMbI C [UCKPETU3aLMen, TaKON KAk Aurnutansep nnv undbposomn
ocumnnorpad, ANs TOYHOro NPeacTaB/ieHMsa curHana 6e3 nckaXkeHun, 0bycnoBneHHbIX 3GPEKTOM HaJTIOXKEHUS,
YyacToTa AUCKPEeTU3aLMUM AOMKHA ObITb N0 MEHbLUE Mepe B iBa pa3a Bbllle YacToTbl CAMOM BbICOKOYACTOTHOW
KOMMOHEHTbI B U3MepsieMoM curHane. OQHaKo, B TEXHUYECKUX XapaKTEPUCTUKAX AUrnTansepa 4acTo yKasblBaeTcs
nosioca He no 3Tou YacToTe HamkBKUCTa, a Nonoca NPoNycKaHWUsa aHaNoroBOro TpakTa CUCTEMbI, onpeaensieMas no
YPOBHI0 3aTyXaHusi curHana Ha 3 ob B 3aBUCMMOCTM OT YacToThl. ITO YACTO Ha3bIBAOT Auarpammon boge.

Mpu paboTe ¢ GLICTPO NOBTOPSHOWMMUCS CUTHANAMM, Y KOTOPbIX YAaCTOTA CaMblX BbICOKOYACTOTHbLIX KOMMNOHEHTOB
BblLLE NOJIOBUHbLI MAaKCMMasbHOM YacToThl AUCKPETM3aLmMmn B cucteMe cbopa AaHHbIX, MOXHO UCKYCCTBEHHO YBeNu-
YWUTb YACTOTY AMCKPETU3aLMUN. ITO NO3BOMNUT TOUYHO BbIABUTL XapaKTEPUCTUKM CUrHaMa Ha YacToTax, NMPeBblLLaoLmnX
yacToTy HallkBucTa, BNAOTb 40 FPAHUYHOM YaCTOThbl MOIOCHI MPONYCKaHMs aHaNoroBoro TpakTa gururansepa.



N3mepeHue bonee
BbICOKOYACTOTHbIX CUTHANO0B

0pHUM 13 cnocoboB NoBbIWEHUS 3PDEKTUBHOM YACTOThI
OVCKPETU3aLun BNSETCS TaK Ha3biBaeMbI METOA AUCKpe-
TU3aumMK CO CNlyyariHbIM YepedoBaHuem BbiGopok (RIS). ItoT
MeTOoZ CO3[aET COCTABHOM CUTHAN NYyTEM KOMOUHMPOBaHUSA
LaHHbIX, NOJTYYEeHHbIX OT MHOTUX KOMWUA OQHOIO U TOro

»Ke curHana npv 6onee HM3KOM YacToTe AUCKPETM3aLUnum,
3anucbiBaeMbiX HeCMHG)A3HO MO OTHOLIEHWIO APYT K ApYry.
[ucKkpeTM3aums co ciy4alHbiM YepenoBaHMEM BbIGOPOK
MOXeT NMPUMEHATLCA TONbKO K CTabuabHO NOBTOPSOLLMMCS
CUrHanaM, KoTopble MOryT BbITb TOYHO 3aXBayeHbl Npu
XOPOLUO ONpefesiEHHOM MO3ULMM 3anyCcKa A5 KaXKaoro
MOBTOPHOrO UMKna cbopa paHHbIx. KoapduumeHT nepe-
OVMCKPETU3aLum B 3TOM ciyyae ByaeT LenodYnCcneHHbIM
MHOXMWTeNeM AJ1 YacToTbl AUCKPETM3aLun B peanbHOM
BpeMeHu (Mpy 04HOKPaTHOM 3anycKe).

[Ons co3paHus apdeKTUBHOM YaCTOTbl AUCKpeTU3aLmm,
npeBsbiWwatoLlen GakTMYecKy 4acToTy AUCKpeTU3aumm
aHanoro-undposoro npeobpasosatens (ALM), npu-
MeHeHue OUCKPeTU3aLmm co CyvYaliHbiM YepefoBaHUEM
BbI6OPOK TpebyeT MexaHN3Ma, NO3BOSOLLEr0 TOYHO
No3ULMOHMPOBATL COBLITUA 3aMycKa, KoTopblie NonagatT
MEeXZy TaKTOBbIMU UMMyNbCaMU. 3TO MOXKHO cenaTb C
MOMOLLbI0 MHTEpNoNaUuK BpeMeHu 3anycka (TTI), koTopas
No3ULMOHMPYET MOMEHT HACTYyNNEHUs COObITUS 3anycKa

C TOYHOCTbI A0 HECKOJIbKUX NMUKOCEKYHA. Paspeluatowas
CNoco6HOCTb UHTEPMONALMM BPEMEHM 3aMycKa onpeaensiert
MaKCMManbHbIN KO3PPULMEHT NepeanucKpeTM3anmm u
TOYHOCTb NepeanckpeTnusaunn. MockonbKy MHTepnonaums
BPEMEHM 3anycKa NpeaycMoTpeHa B 60/bLUNHCTBE AUrUTal-
3epoB KoMnaHuu Keysight, omckpetnsauus co cny4yanHbiM
YepeZoBaHWEM BbIGOPOK JSIerko peannayeTcs B nporpamme,
HamnncaHHOW Mosib30BaTENEM.
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NHTepnonsums BpeMeHun 3anycka no3BosisieT UCNonb30BaTb
OVCKPETU3aLMIo CO ClyYaiHbIM YepeaoBaHUeM BbiIGOpOK
L7191 TOYHOro NPeACTaB/IeHNs CUTHaNa ¢ MakCUManbHoM
4acTOTOW, [OCTUrAKOLWEN FPAHUYHOWN YacTOThbl MOSIOChI
NPONyCcKaHWsl aHaIoroBOro TpakTa aurutansepa. OgHako
3TOT NpoLecc yBennymMBaeT BpeMs, Heobxoanmoe ans
cbopa faHHbIX, NOCKOJIbKY MHTepecylowasa ¢éopMa curHana
LOJIKHA 3aXBaTbIBAaTbCS C UCMOIb30BaHNEM NOBTOPSHO-
LLMXCA LMKIOB, U HOBble COCTaBNSKOLME MHTEPBANA ANC-
KpeTu3aumm HakanauneakTcs 6UH 3a 6UHOM (6UH - aneMeHT
MHTepBana AUCKpeTM3aumum).

OnucaHmne npouecca

3TV yKa3aHUS Mo NPMMEHEHMI0 HAYMHAKOTCS C KPAaTKOro
0630pa 06bIYHOMO MeToaa ANCKPETU3aLUNN, KOTOPbI BbICTPO
¥ nocnenoBaTesibHO BbICTPaUBAET 3anunch AaHHbIX. 3aTeM
06CyxaaeTcs BO3MOXHOCTb AOCTUXEHUS Gosiee BbICOKON
3bbEKTUBHOM YacTOTbl AUCKPETMU3ALMM C UCMONIb30BaHNEM
WHTEpPMoSIALMM BPeMeHN 3anycKa U AUCKpeTU3aLmm co
Cny4yanHbIM YepenoBaHMeM BbIOOPOK. B faHHbIX pekoMeH-
Jaunax NpuBeagH IMCTUHT NpUMepa NPorpamMMbl, a Takxke
[aHbl CCbINIKW Ha AONOSTHUTENbHbIE UCTOYHUKM, CoepIKa-
wme 6onee noapobHy MHPOPMALMIO O AUCKPETU3aL MK

CO CJly4alHbIM YepenoBaHWEM BbIGOPOK U UCMOSb30BaHN
WHTEpMosiAuMM BPpEMeHU 3anyckKa.



0630p 06bIYHOIrO METOOA ANCKPETM3aLnmn

Mpn 06bIYHOM MeToAe AUCKPETM3auny gurutansep 6bicTpo
1 nocfiefoBaTesibHO CTPOUT 3anmuch AaHHbIX, KOTopas
COAEPIKUT onpeAesiEHHOEe YMC0 PaBHOMEPHO Pacnono-
YKEHHbIX 6UHOB. 3TO AOCTMrAETCS NPU TOYHOW YacToTe
[VNCKPETM3aLmMM C MOMOLLbI0 CXEMbI BEIBOPKU U XpPaHEHUS,
UKCUPYIOLLEN NOC/Ief0BaTESbHbIE MTHOBEHHbIE 3HAYEHUS
curHana (pucyHok 1). 3Tn 3HaueHns 3aTeM nNpeobpasyoTcs B
undpoBoOM BUA C NOMOLLbIO aHanoro-umeoposoro npeobpaso-
Batens (ALIM), a pe3ynbTaTthl HakanINBaTCS B BUAE 3aNnCK
faHHbIx (Tabnuua 1).
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Homep 6uHa Bpemsi (Hc) nif::;gi’:l'fn
0 0.0 128
! 05 139
2 1.0 150
3 1.5 161
4 20 172
5 2.5 182
6 3.0 192
7 3.5 201
8 4.0 209
g 45 217

PucyHok 1. OuruTansepbl 06bI4HO BbICTPAMBALOT 3aNNUCh AAHHbIX
B BUAE Noc/iefoBaTeNbHoro Habopa paBHOMEPHO PacnosioXKeHHbIX
BbIBOPOK.

Tabnuua 1. MNepBble gecaTb 6UHOB 3aNUCKU JAHHbIX CUHYCOUAANb-
HOrO CUrHana, NoKasaHHOro Ha pUcyHke 1, Npu yactoTe AUCKPETU-
3auum 2 BbI6/C.

MaKkcuMManbHas WUprHa Nonochkl U3MepseMoro cUrHana

B CMCTEME AWCKPeTU3aLmMm OrpaHnYMBaEeTCsa 4acToTon
HalikBucTa, KOTOpasa paBHa NosI0BMHE YacToTbl AUCKPeTU3a-
ummn'. NMpwu 06bIYHOM ANCKPETU3ALMUN 3aMUCh AaHHbIX BbICTPO
BbICTPaNWBaETCS B MPSAMOM NOpPsiAKe CNefoBaHUs 6UHOB OT

0 go N. [Mocne 3Toro 3anuch AaHHbIX rOTOBa A4 AalbHeEN-
Lwen 06paboTKM: 0TOOPAXKEHMA Ha IKpPaHe BO BPEMEHHOM
061acTH, BbIYMCIIEHUS YACTOTHOrO CNEeKTpa NOCPeacTBOM
6bicTporo npeobpasosaHusa Pypee (BMD), aHannsa nemony-
NAUMK U TaK panee.

1. Ha npakTnke 06bI4HO MCNoONb3yeTcs cooTHoleHune 2,5, 4To
obecneynBaeT HEKOTOPLIN 3anac
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JlocTnxkeHne 6onee BbICOKON 3PpPEeKTUBHOM YACTOThbl ANCKPETU3ALNN

[Ons poctuxxeHns 6onee BbICOKON 3PDEKTUBHOM H4aCTOThI
OVMCKPETU3aLMM MOXKHO MaHUMNYIMPOBATb 3TUM NPOLLECCOM,
“cnonb3ys nocnenoBaTesibHbIA c60p AaHHbIX NOBTOPsIOLLE-
rocsl CUrHana, y KoToporo oTCyTCTBYeT KOPPensiLus ¢ Tak-
ToBbIM curHanom ALM. Takum o6pasom, ALLM 3axBaTbiBaeT
pa3fivyHble TOYKWU CUTHaNa B MPoLEecce nociefoBaTesNbHbIX
LUMKNoB cbopa AaHHbIX U CO303ET BUHBI BHYTPU BPEMEHHOMO
WHTepBana, 3KBMBAJIEHTHOIO UaeanbHOMY MHTepBaNy
OMCKpeTusauun. MoxxHo paccMaTpmBaTh 3T GUHbI Kak
LOMOSIHWUTESIbHbIe, KOTOPble pacnosiaralTcs BHyTpY 6MHOB
06bIYHOW ANCKPETM3aL MU U NOAPa3AensioT ux Ha Gonee
menkue (“cy6-6uHbl”).

JVcKpeTUsaums co cly4alHbiM YepeaoBaHNEM
Bbi6opok (RIS)

LOuckpeTnsaums co cay4yalHbiM YepenoBaHueM Bbl6o-
POK — BUA, AUCKPETU3aLnmM B 3KBUBANIEHTHOM BPeMeHHU

— YBEJINYMBAET YAcTOTy AUCKPETM3aLUN MOBTOPSAOLLMXCS
CUTHaNOB B pe3ynbTaTe CO34aHUsA COCTAaBHOMO CMrHana
nyTéM 06beaMHEHUA OUCKPETU3UPOBAHHbIX AaHHbIX
(BbIBOPOK), MOSIYYEHHbIX B TEYEHME HECKOJIbKMX LIMKII0B
NoBTOPEHMS CUrHana npu 6osiee HA3KOM YacToTe Auc-
KpeTuzsauuun. OQHaKo 3TOT MeToq NPUTroAEeH TOMbKO ANs
NOBTOPSALLNXCA CUTHANOB, MMeLMX YETKO onpeae-
NEHHYI0 TOYKY 3anycKka. [Juckpetnsaumnsa co cny4yanHboliM
yepenoBaHueM BbIGOPOK NOTEHUMANbHO MNO3BOSISET
onpenenaTb XapaKTepPUCTUKN CUrHaNa BNIOTb A0 YacTo-
Thbl, OFPaHMYEHHOM NOSIOCON NPONYCKaHWsA aHaNoroBoro
TpaKTa guMruTamsepa, a He Ao YacToTbl HakBuKCTa, Kak
npu OUCKPeTM3aLunn B peasibHOM BPEMEHMU.

B TekcTe nporpammbl komnauun Keysight guckpetmnsauns
CO C/ly4YanHbIM YepenoBaHMeM BbiIGOPOK 06bIYHO peanusy-
eTCs NOCPeACTBOM MCNOJSIb30BaHMSA 3HAYEHMSA NapaMeTpa,
onpenensioLero NosoXKeHne CUrHana Ha ropM3oHTaNbHoOM
ocu (no3uums no ropmsoHTanu — “horPos”), nonyyaemoro
OT AuruTansepa (cM. npuMep AUCTUHIA NPOrpaMMbl Ha
cTpanuue 9). MporpaMma nocTeneHHo 3anosHsAeT Bce GUHbI
B 3aMunCU [AHHbIX 3HAYEHUAMW B COOTBETCTBUM C UX NO3U-
uven no ropusoxTanu (horPos). B npouecce ncnonHeHus
nporpamMma otémpaeTt 1 pa3MmeLlaeT cobpaHHble CErMeHThbI
[OaHHbIX B 3apaHee onpenenéHHble 6uHbl (cy6-6uHbl). Kak
TOJIbKO BCS 3aNMUCb AaHHbIX OyOeT 3anosfiHeHa, AaHHble
MOryT 0TOOpaXKaTbCs KaK eAWHbIN CUFHAN C BbICOKOW
4YacTOTOM AUCKPETU3ALUN.

[Ons onpeneneHuns addeKTUBHON YacTOThl ANCKpeTU3a-
LW Npexae Bcero cnegyeT onpenenutb KoadduumneHTt
nepeauckpetusauun (of) nnm otHolweHne apPeKTUBHON
4acToTbl AUCKPETU3ALMUM CO CNTyHYallHbIM YepefoBaHNEM
BbIGOPOK K 4aCTOTe AUCKPETU3ALMUN B PEASIbHOM BPEMEHMU.
KoadouumeHT nepeauckpetusauum, of, npeacraenser
c060M LeIoYnCIIeHHbI MHOXUTENb YacTOTbl AUCKPETU-
3auuu B peasbHOM BPEMEHU NMPU 3HAYEHWUM NO3ULMM MO
ropusoHTtanu (horPos) B uHTepsane anckpetnsauum (si).

Ha pucyHKe 2 nokasaHo cooTHOLIeHe Mexay 6uHamu
npu 06bIYHON OUCKPETU3aLMM U NPY AUCKPETU3ALUN CO

—>|Si=1HC |<—

of=4 |-t~

PucyHok 2. lMpu nepeanckpetTmsaumm ¢ KoabbuLneHToM 4 BHYTpU
1-HaHOCEKYHLHOro HTepBana guckpeTnsaunmn obpasyroTcs 6uHbl,
cooTBeTCTBYOWME 3DDEKTUBHON YacToTe AUCKpeTU3aunm 4 Mebib/c

CNyYalHbIM YepenoBaHUEM BbIGOPOK ANS oUrntansepa,
paboTatoLero ¢ YacToTon AnckpeTnsaumm 1 Mebib/c n koad-
bULMEHTOM NepeancKpeTnsaLmm, pasHoM 4 (of = 4). 3geck
B KaXXOOM 1-HaHOCEKYHOHOM MHTepBasie AUCKpeTu3aumm
(si=1) (1 6uH 06bIYHON AMCKPETU3ALMM) CO3OAETCS YeTbIpe
6uHa, 4To cooTBETCTBYET 3PPEKTMBHOMN YACTOTE AUCKPETU-
3auun 4 BbiIb/c.

B ocHoBe 3TOro METOAA NEXUT NPEeANosIoXKeHNe, 4TO
TaKTOBbIN curHan AL He KOppPenMpoBaH C BHELIHUM
(u3MepsieMbIM) curHanom. Ecnu 3to cnpaBefnuBeo, 3HaueHus
nosunuuin no ropnsoHtanu horPos byayt cnydyanHoiMu 1
paBHOMEpPHO pacnpenefiéHHbIMU B Npeaesiax 0TBeAEHHOr0
NS HUX MHTepBana. To4HoCTb c60pa AaHHbIX B PeXUMeE
OVCKPETU3aLmMm co clly4anHblM YepeaoBaHWEM BbIGOPOK
MOXHO MOBbICUTb, ECJIM PA3/INYNS BO BPEMEHU MeXIy 3Ha-
YEHUSIMU MO3ULUIA MO rOPU30HTaNN HAaXOAATCS B Npefenax
naeanbHOro UHTEpPBana AUCKPETU3aLMM CO CNyYalHbIM
yepepoBaHueM Bbibopok (si/of). [anee, 3HaueHus No3uuuii
no ropmsoHTanu horPos fonHbl 6bITb YCTAaHOBAEHbI NPU-
61M3MTENBbHO NO LEHTPY KaXKAoro 61Ha ¢ paspeLuéHHom
06nacTbio BOKPYr LEHTpa, onpeaensieMon napameTpom
TOYHOCTM MepeguckpeTnsaumu (oa).



Peanusauusa MeToa AUCKPETM3aLMUN CO CITyYalHbIM
yepeLoBaHUEM BbIGOPOK C MHTEPMONALNUENH BPEMEHN
3anycka

Mpu ncnonb3oBaHMK guUruTansepa B HaCTponkax npubopa
MMeTCS TPU NEePEMEHHbIX, C MOMOLLbI0 KOTOpPbIX 0becne-
YymMBaeTCca No3MLMOHMPOBAHME 3aXBaTbIBAEMOr0 CUTHasa BO
BpEeMeHMU.

- samplnterval — nHTepBan gucKpeTM3aunuu, Uam Beanym-
Ha, o6paTHas YacToTe AMCKPeTU3aLmm
- nbrSamples - 4ucno BbIGOPOK, NoANEXaLLNX 3axBaTy

- delayTime - HoMMHanbHas 3a4epxKKa 3anycka (“Bpems
3amepxKn’”)

3T BENMYUHBI BblAeNeHbl Ha PUCYHKe 3.

/ Hayano otcuyéta BpeMeHun

RARRLS

samplnterval

3anyck

delayTime

nbrSamples

06 | Keysight | BbiserieHne xapakTepuCTUK CUrHana BnsoTb 40 MOJSIHOM NOJIOChI MPOMYCKaHUs aurnTansepa — PekoMeHAaLMmM No NpUMEHeHNo

[na noppaepaHus yCTon4mMBOro U306parkeHunst Ha aKkpaHe
HeobXxo4MMO 3HATb BpeMs MeXIy MOMEeHTOM 3arycKa u
ClefyHOLMM TaKTOM AUCKPETU3aLUM B Npefesiax 4yacTu
WHTepBana AWCKPeTM3aLMm, 1 3aTEM PacnosioXuUTb oTobpa-
YKaeMble TOUKM JaHHbIX TaKUM 06pa3oM, 4Tobbl TouKa 3any-
CKa ocTaBanacb B MOCTOSIHHOM MOJI0XeHuW. MHTepnonsauus
BPEMEHMU 3anycKa No3BOJSISIET YCTaHABIMBATb MOMEHTI
3amnycKa C TOYHOCTbI A0 HECKOJIbKMX MUKOCEKYHA. 3TO
OY€eHb CYLLECTBEHHO, KOraa GopMuMpyrOTCs M306parkeHns

C NepeMeHHbIM NocsiecBe4YeHneM, 0TOBpaXeHUst HaKo-
NAEHHbIX JaHHbIX NPEANCTOPUMN WU CUNBHO YBENTMYEHHbIe
N306paXKeHUs CO CyHalHbIM NepeMeXxeHneM, cocTosiLmne
13 NepeKpbIBAOLLMXCS CErMEHTOB CUrHana.

PucyHoK 4 3aBepluaeT KapTUHY 3axBaTa CUrHana ¢ auc-
KpeTusaumen co cly4yalHbIM Yepen0BaHMeM BbIOOPOK Npea-
CTaBNEHUEM Be/INYUH cMelleHus no ropusoHTanu (hOffset)
1 no3uuuu no ropusontanm (horPos). CnyyaitHsle Bapuauuu
MOJIOXKEHNSA TOYKM 3anycKa U1, CiefoBaTesbHO, No3MUun no
ropu30HTaNM, 4AOT BO3MOXHOCTb AOCTUYb 6oNee BbICOKON
3pDEKTUBHOM YACTOThl AUCKPETU3ALUM U TEM CaMbIM Bbis-
BUTb GoJblue NoApPO6GHOCTEN AUCKPETU3MPYEMOro CUrHaNa.

PucyHok 3. 3axBaTbiBaeMblil CUrHaN MOXHO MO3ULMOHUPOBATL
BO BPEMEHW, UCMOJIb3Ys YCTAHOBKM MHTEPBANa AUCKPeTM3auuu u
BPEMEHV 3a4epKKM.

O6bI4HO HOMUHANbHAs 3a4epXKKa 3anycka u3MepsieTcs
OTHOCUTENbHO Hayana rpaduKa, Uiy NeBomn rpaHuLbl
peanbHOM UKW BUPTYaSibHON MaclITabHOM CEeTKM 3KpaHa.
3Ta BeNMYMHA NpeacTaBnseT cobon MHTepBaa BpeMeHM
OT MOMEHTa 3anycKa [0 Ha4ana 3anucu curHana.
MonoxuTenbHble 3HAYEHWS 3a4ePXKKM 3anyCcKa 03Ha4aloT,
YTO 3axBaT CUrHaNa HaYMHAETCa NOCne CUrHana 3anycka
(noct-Tpurrep). OTpuuaTesibHbie 3HaYEHNS 03HAYAIOT, YTO
3axBaT CMTrHana NPoOMCXoAMT C ONEePEXEeHNEM MOMEHTA
3anycka (npe-tpurrep). Cnefyet NOMHUTb, YTO 3aXBaT CUT-
Hana NpoucXoamT L0 NOSIBEHUS CUFHaNa 3anycKa; napa-
meTp delayTime (“BpeMs 3aaepiKKun”) ynpasnsieT BpeMeHeM
MeXJy MOMEHTOM 3anycKa M OKOHYaHMeM cbopa OaHHbIX.

MocKonbKy cUrHanbl 3anycka 06bl4HO NOSIBNAKTCS
ACUHXPOHHO MO OTHOLLEHUIO K TAKTOBOMY CUMHaNy anc-
KpeTnsauuu, MHTepBasa BpeMeHM MeXAy MOMEHTOM 3anycKa
N oyepenHou BbIBOPKOM MMEEeT cilyyanHoe 3HayeHue B
npegenax ot 0 o HTepBana anckpetnsaumm. OgHako,
WCTMHHBIM Ha4yasIoM OTCYETa BPEMEHM AN N06oro 3axeaTa
CUrHana siBAsieTCA He MOMEHT B3ATUSA BblGOPKU, @ MOMEHT
3anyckKa, KOTopbl NPUBSA3aH K cneunduryecknM ocobeHHo-
cTaM GopMbl cUrHana (HanpuMep, K MOMEHTY nepecedeHns
NOMIOXKUTENbHLIM UK OTPULATENbHBIM Nepenagom onpeae-
JIEHHOTO YPOBHS).

MNepBas Touka
DaHHbIX

A P

hoffset @@ horPos

Hauano otcyéTta BpeMeHu
samplnterval /

3anyck

\

delayTime

nbrSamples

PucyHok 4. Cy6-6vHbI, CO3aaHHble B pe3ynbTaTe CilyyaiHon Bapua-
UMK no3numu no ropusoHtanu (horPos) oTHocuTeNbHO CUrHana.
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ToyHOCTb MHTEPNONALMN BPEMEHM 3aNyCKa

TOYHOCTb ¥ NOBTOPSIEMOCTb 3TOr0 NPOLLECCa 3aBUCST OT XapaKTepUCTUK aurutansepa. B Tabnuue 2 npeacrasnieH Habop
COOTBETCTBYHOLLMX XapaKTEPUCTUK HA NPVMepPe BbICOKOCKOPOCTHBIX AMUrUTansepoB KomnaHum Keysight.

TouHoCTb MakcumanbHas
IpaHu4Hasa yacToTa MakcumanbHas 4acrorta WHTEpnoNsuMM  TeopeTMHecKas 4Yacrorta

Ne uspe- nosiocbl NponycKaHua AUCKpeTU3auuu B peasib- BpeMeHu AUCKpeTUu3auum co cny-
nus OnucaHue AHAJIOroBOro Tpakra HOM BpeMeHu 3anycka YalHbIM YepepoBaHueM

U1061A BbICOKOCKOPOCTHbIE J:LMI'MTaMBeprVACquIS 1Ty 1-2 Meui6/c 5 nc 200 Meui6/c
c pa3pelieHmeM 8 6ut u wuHow PXI
U1062A BbICOKOCKOPOCTHbIE nwrmramaepblvAcmns 3T 9—4 TawB/c 15 nc 66 Tmi6/c
c pa3peuwenueM 10 61T 1 wnHom PXI
U1063A BbicokockopocTHbIe JJ,VIFVITaVIBeph:I Acqiris 250 Mry 0.5-1 ewi6/c 5 nc 200 Mebi6/c
C paspeweHuneM 8 6ut u wuHou cPCl
U1064A BbICOKOCKOPOCTHbIE umrMTamaepr Acqiris 1My 1—4 TemB/c 5 ne 200 Mewi6/c
C pa3peLleHnem 8 6ut u wurow cPCl
U1065A BbICOKOCKOPOCTHbIE nMrMTaI/I:iepblvAqurIS 3Ty 9-8 Meui6/c 15 ne 66 Tomi6/c
c paspeweHueM 10 6uT 1 wuHon cPCl
U1066A BbICOKOCKOPOCTHbIE AMFMTaMBeprVACquIS 300 My 420 Mwi6/c 5 nc 200 Meui6/c
c pa3pewexueM 12 6uT 1 wuHom cPCl
U1067A BbicokockopocTHbIe ﬂMFMTaMBepbiACqII‘IS 250 Mry 0.5-1 Fabi6/c 5 ne 200 Mewi6/c
c pa3peleHveM 8 6uT u wuxown PCI
U1070A BbicokockopocTHble ,umrmawzepblvAcqms 300 MMy 50-420 Mabi6/c 5 nc 200 Mewi6/c
¢ paspeweHunem 12 61T u wuHon PCI
U1071A BbicokockopocTHble J:lVIrVITaI/IBepb[ACquIS 1My 1-2 TewiB/c 15 ne 66 Foui6/c
C paspeweHuneM 8 61T u wuHow PCI
U1084A BbicokockopocTHo aurntansep Acqgiris
C paspelueHvem 8 6ur, wuHon PCle n 1,51y 2-4 BbIG/C 15 nc 66 BbIG/C
BCTPOEHHOW 06paboTKoi curHana
M9210A BbicokockopocTHOW LndpoBO 0CLUIIIO- Monoca Gonee 1,4 My, 9—4 Towi6/c 15 ne 66 Fawb/c
rpad c paspewenunem 10 6uT B popmaTe npu Bxoge 50 Om
PXI-H Monoca 6onee 300 My, 9—4 Tewi6/c 15 nc
npu Bxoge 1 MOm
M9211A CBEpXLWIMPOKOMNONOCHbI BbICOKOCKOPOCT-
HoW aurutansep curHanos MY c paspewe- 3y 4 BbIB/C 15 nc 66 IBbIG/C

Huem 10 6ut B dopmate PXI-H

Tabnuua 2. Ourutansepsl KoMnaHuu Keysight xopowwo npucnoco6iensl Ans GUCKPETU3aLnM €O Cly4aliHbIM YepeLoBaHNeM BbIBOPOK 1
UHTepnonsaumein BpeMenn 3anycka (RIS/TTI)

BbicTpogencTBmne, KOTOPOE MOXKET OKa3aTbCs CINLIKOM BbICOKUM

M3 Tabnuupl 2 BUAHO, YTO TEXHUKA AUCKPETU3aLMmM CO CNlyYaiHbIM YepeaoBaHMEM BbIGOPOK NO3BOASIET NONYUYNTb IPPek-
TUBHYO 4acTOTy AUCKPETM3aLMmM B AECATKM UM COTHU Pas3 Bbille peasibHOBPEMEHHOW YacToTbl guckpeTuaaumm ALM.
OnHaKo AN [OCTUKEHMUS ITUX TEOPETUYECKN BO3MOXKHbIX NPefenioB Heo6xoAMMO, YTo6bl CMrHan 6bia NOBTOPSOWMMCS U
YCTOMYMBBIM Ha NPOTSXKEHWUM BCEro LuKa c6opa AaHHbIX C TaKUM pacnpefeneHneM MOMEHTOB BPEeMEHM 3aMnycKa, KoTopoe
Mo3BOJIAET 3aM0JIHATb KaXAblil 6UH (LWUMPUHON PaBHOM NOrPeLHOCTY UHTEPMONALMM BPEMEHM 3anycKa) 04HON BbIGOPOYHOM
TOYKoW. [pakTUYeCcKn AUCKPETU3aLMS B TaKUX Npeaenax sBnsietTcs n3bbITOUHON, co3patoLet 6onblue AaHHbIX, YeM Tpeby-
eTcs, u 6onblue faHHbIX ANs 3axBaTa M 06paboTku. [ns ToyHoro usmMepeHust HeobxoAmMMo, 4Tobbl YacToTa AUCKPETU3aLUN B
[Ba pa3a npeBbIllana 4acToTy CaMOMN BbICOKOYACTOTHOM KOMMNOHEHThLI B U3MEPSIEMOM CUTHAre.

L1}

4z0h (¢

it

BbiCOKOCKOPOCTHbIE AUrnTan3epsl KomnaHum Keysight
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pacmpsaet
BO3MOXHOCTHU
peanbHbIX NU3MEepeHui

CeropHsa oMCKpeTM3aums co Ciy4YanHbiM YepenoBaHUEM
BbIGopok (RIS) ncnonbayercs BO MHOMUX MPUKIALHbBIX
N3MepeHuax.

Yn bTPAa3BYKOBasA ANArHOCTUKA

[Ons 6uonornyeckmx uccrenoBaHui U aHanmsa TBEPAbIX
KEPaMMYECKUX KOMMOHEHTOB YJIbTPa3ByKOBas AMArHoCTUKa
06bI4HO Mcnonb3yeT YacToTbl 40 100 MI. A B HEKOTOPbIX
cnyyasax - o 500 Ml Takaa guarHoctuka TpebyeT Takxe
LUMPOKOro AMHAaMUYECKOro AnanasoHa ans o6Hapy»KeHns
cnabblX COCTABNAOLNX B BOSBPATHOM 3X0-CUTHane.

JlasepHbin nokatop MK guanasona (LIDAR)

3TOT NoKaTop U3MepsieT XapaKTEPUCTUKM paccesHHOro
CBETOBOIO Jly4ya AJ1s ONpefeNieHns PacCTOSHUS 1 XapaKTe-
pUCTUK Lenu. Mpu [OCTaTOYHO LUMPOKOM NOJI0CE AeTEKTOPbI
N 3/IeKTPOHHbIE CPeACcTBa NPUEMHMKA JIOKATOPa CMOCO6HbI
€03[,aBaTb KOPOTKME UMMNYJbChI, YTO NMO3BOJISIET AOCTUYD
JIyYLLEro pa3peLueHuns Npy onpeaeseHnm Lemu.

PednektomeTpns Bo BpeMeHHoM obnactu

PednektomeTp Bo BpemeHHoi o6nactu (TDR) onpepenser
XapaKTePUCTUKM Cpeabl Nnepefayvm nyTéM HabnwoaeHus
OTpaeHHbIX cMrHasnoB. Mpu MHOroKpaTHOW reHepaLuu
OLHOTO W TOrO XXe CUrHana, MeToA ANCKPEeTU3aLmum co
CNy4YaviHbIM YepefoBaHWeM BbIGOPOK MOXKET NOMOYb PacLUmn-
PUTb MOJIOCY CUCTEMBI B 06/1aCTb BbICOKUX YacTOT U CBECTU K
MWUHUMYMY BPEMSi HapacTaHUsi MEPEXOLHON XapaKTepUCTUKM
CUCTEeMbI [10 YPOBHS, COOTBETCTBYIOLLEr0 NOSI0CE aHaNoroBo-
ro Tpakra.

BonoKOHHO-ONTUYECKMI AaTYMK WX pacnpenenéH-
HbIl 6parroBckuit oTpaxatens (DBR - PBEO)

Bo/I0OKOHHO-0MTMYECKMEe YyCTPOMCTBA, UCMONb3YIOLLMEe OMNTO-
BOJIOKHO, MPUMEHSIIOTCS He TOJIbKO Kak CpefcTBa nepefayn
CUrHanoB OT yAaNEHHbIX U3MepUTeNbHbIX Npeobpa3oBaTe-
JIel K 3N1eKTPOHHbIM YCTPONCTBaM 06paboTKM CUTHASIOB;
OHU Tenepb BbINOHSAIT GYHKLUM CAMUX UBMEPUTESbHBIX
npeo6pasosatenen (naTunkos). PacnpenenéHHolil 6parros-
CKWW oTpakaTenb GopMuUpyeTcs B BOIOKOHHOW cpefe MyTEM
NerMpoBaHns, Harpesa unu apyron 06paboTkn BoNOKHa AN
06pa30BaHNS HECKOMbKUX CJI0EB, NEPNEHANKYNSPHBIX K OCU
ONTOBOJIOKHaA.

Ha rpaHuue KaX[goro cios NpoucxoamuT YacTUYHoe
OTpakeHue onTuyeckomn BosHbl. Micnonb3ys atoT addekT,
MOXXHO KOHTPONMPOBaTb B3aUMOLENCTBME ONTOBOJSIOKHA C
OKpY>KaloLLen ero cpeaov — Npu U3MEeHeHUU TeMMNepaTypsbl,
nedbopMaunu, USMEHEHUN XMMUYECKOIO COCTaBa U APYrunx
$aKTOpPOB — UCMONb3YA ONTUYECKYI PeaKLMI0 Ha KOPOTKUI
CBETOBOM MMMYMbC, NOCHISIAEMbIN B ONMTOBOJIOKHO.



N3yyeHne BO3MOXKHOMO Noaxoaa

IpadumK Ha pucyHKe 5 uNNCTPUPYET pasnuuve Mexay
CUTHaNoM € NpocToi 06bi4HON aucKpeTnsaumen (noRIS) n
CUrHaNOM C AUCKPeTU3aLmMen co cllyyaiHbiM YepeaoBaHUEM
BbIGOPOK, NOy4eHHbIM Npu kKoadduLMeHTe Nnepeanckpe-
Tu3aumm (of) = 10, TouHOCTM NnepeanckpeTmsauum (oa) =

100 (nonHas wupwnHa 6uHa) v npu of = 10, oa = 20, cooT-
BeTCTBEHHO. Mpenen 6bin orpaHuyeH 10 % WnpUHbI BUHa
BOKPYT €ro cepefuHsl.

Mpn BHUMATENBLHOM PAacCMOTPEHUN PUCYHKA 5 MOXHO
06HapyXu1Tb 3aMeTHOe yfy4ylleHne B u3MepeHum bonee
BbICOKOYACTOTHOW KOMMOHEHTI, BbIMOSIHEHHOM MpU
koaddpuumeHTe nepepmckpetmsaumm of = 10, roe yactota
OUCKpeTu3aumm npesblllaeT YyacToTy Hankeucra no cpas-
HEeHUI co cny4yaeM 6e3 NCNoNb30BaHUS OAUCKPETM3aLunm co
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CNyyYanHbIM YepenoBaHueM BbIBOpoK. Heckonbko TpyaHee
3aMeTUTb yNyyLlleHne Mexay CUrHanamu, nosy4yeHHbIMU
npv of =10 n oa = 100.

Mpu 3axBaTe ANCKPETU3NPOBAHHOIO CUrHaNa B npouecce
WCMOJSTHEHUS LMKN1a NPOrpaMMmbl, 3HAYEHUE aMMANTYAbl
NpMCcBanNBaEeTCs COOTBETCTBYOLWEMY BUHY, NCNONb3YS ero
3HaveHue nosunummu no ropusoHtanu (horPos). Mpuemnemoe
3HayeHue horPos nonapaet B npepesbl 3HaYeHU napa-
meTpoB of u oa. Tekywue 3HaveHmsa horPos n curHana
3aMeHSI0TCS TOMIbKO B TOM CJly4ae, ec/ii HOBOe 3HaYeHune
61Ke K LeHTpy 6MHa. Coop AaHHbIX NPy AUCKPETM3aLnm co
Cny4yanHbIM YepenoBaHMeM BbIDOPOK 3aBepLuaeTcs, Korga
BCEM BMHAM NPMCBOEHbI 3HAYEHNS NO3MLMUM NO FOPU3OHTa-
nv horPos n amnautynel curHana.

Ourutainsep U1064A npu wactore auckpetusaumum 1 Mebi6/c
Crynenuatbivi curian (150 nc, 800 MB pasmax)

nepeavckpeTnsaumm

——@—— [luckpeTusauus co CHYHEFIHI:IM YepenoBaHUEM BblGOPOK: KOIGPULIMEHT
0, TouHOCTb NepeauckpeTusaumm 20

— & [McKpeTU3auus co cnyyaiHbIM YepeaoBaHUEM BbIGOPOK: KOIGOULMEHT
nepeauckpetusaumm 10, TouHocTb nepeanckpetuzauum 100

———— be3 anckpeTusaunm co cnyyaiiHbiM YepefoBaHueM

HC

PucyHok 5. HacTpoiika TouHoCcTU nepegmckpetusaumm (oa) ans 6onee ysxkon (4yactudHoi)
LWMPKHBI BMHa faéT 6onee AeTanbHoe NPeAcTaBfieHne CUrHana.
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MpnBeOEHHbIV HUXKE NMPUMep NPorpamMmMbl AEMOHCTPUPYET OAMH M3 cnoco6os cbopa AaHHbIX U GOPMUMPOBaHUSA NMOSHOIO
Habopa 6uHoB.

while (nb bin < of) f/f the RIS acquisition is complete when all bins have been filled

i

status = Acquire (InstrumentID[InscrIdx]):
if (=status) return =status;

status = RcgrsDl readData( InstrumentID[InstrIdx],
channel,
treadPar,
waveformirray,
g&descriptor,
&segDesc) ;

nb_iter++;
index = int (fabs (segDesc.horPos) * of / =2i); // bin index

// horPos in range check (oa mode only)

if ((oa « 100) &&
[ (segDesc.horPos < ris_data[index].lower_bin) ||
(segDesc.horPos > ris_data[index].upper bin)))

skippedt+;

continue; // next acguisition

/S check if a walid horPos walue is already set for this bin
if (ris_data[index].horPos > 0.0)

i
f/f yes, compare with current horPos to keep the closest to center
if (fabs(ris_data[index].c_bin - segDesc.horPos) >
fabs (ris_data[index].c_bin - ris_data[index].horFos))
continue; // next acgquisition
}
else

nb bin++;

// set the horPos and the waveform for this bin
riz_data[index].horPos = segDesc.horPos;
memcpy (ris_data[index] .waveformiArray, waveformhrray, buffer size);

3aKN0YNTENbHBIMY LLAramMuy JOJKHO CTaTb NepepacnpeaeneHmne noslyYeHHbIX 3HaYeHU No3unLLMi No ropu3oHTanu 1 pasme-
LLieHMe X B NPaBUIIbHOM MOPSAKe, @ 3aTeM CO3A4aHue CUrHana C BpeMeHHbIM npupatleHueM (ti) Mexxay BbiGopKamu, paBHbIM
WHTEpBany aMckpetnsaumuu (si), aenéHHomy Ha koadoduuneHT nepeanckpeTusauum (of).

for (int d=0; d«<descriptor.returnedSampleszPerSeg; di+)

i

for (int k=of-1; k>=0; k—)
outFile << ris data[k].waveformlArray[d] << endl;
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3akiryeHue

Mpu nccnenoBaHMm GbICTPO NOBTOPSAIOLLMXCA CUFHAN0B METOA ANCKPETMU3aUmMn Co CilydYaHbiM YyepegoBaHmeM Bbi6opok (RIS),
LOCTYMHbIV 61arogaps NPUMeHeHUI0 MHTEPNONALMY BpeMeHn 3anycka (TTI), MoXeT BbiSIBUTb XapaKTePUCTUKM CUrHana
BMNJIOTb A0 FPAHUYHOW YaCTOTbI NOJIOCHI NMPONYCKaHWs aHasIoroBOro TpakTa aurntansepa. 310 ocobeHHo NonesHo, Koraa
rpaHWYHas 4acToTa NoJsIoCkl NPONYCKaHWS aHanoroBoro TpakTa Bbile YacToTbl HaKBMCTa NpU MaKCMManbHOM YacToTe Auc-
KpeTu3aumm B KaHane aHanoro-undposoro npeobpasoBaHus.

MexaH13M MHTEPMNONALMY BPEMEHU 3aMyCcKa TOYHO NO3ULIMOHMPYET MOMEHT Hayana cbopa AaHHbIX MEXAY TaKTaMu guc-
KpeTM3aumm 1 3anncbiBaeT 3TW AaHHbIE C KaXAblM NOBTOPOM CUrHana. 31a AOMNOJIHUTENIbHAA TOYHOCTb TAKTMPOBAHUSA AAET
BO3MOXHOCTb 3aXBaTbiBaTb NOBTOPSIOLLMECH CUTHAMbI 1 CO34aBaTh CY6-61HbI BpeMeHU (C COOTBETCTBYOLMMIU faHHbIMK)
BHYTPU 06bI4YHbIX BpeMeEHHbIX 6UuHOB ALIM. B pe3ynbtaTe gocturaetcs apdeKkTUBHAs YacToTa AMCKPETU3ALMM, LENOUYNCTIEHHO
KpaTHas MakCUManbHOW YacToTe AMCKPETU3aLMUM AUrnTan3sepa. ITo NO3BOSISET NOHOCTLIO UCMNONb30BaTh NONOCY NPONYy-
CKaHWs aHaNIoroBOro TPaKTa, faXKe KorAa MakcuManbHas 4yactoTa AMCKPeTM3aLmMmM B peasibHOM BpEMEHM onpeaenseTt bonee
HU3KYyto YacToTy Hankeucra.

3T0T MeToL YCNewHO NpuMeHaeTCa B TaKUX NPUJTOXKEeHUAX, KaK yNbTpa3ByKOBasa AMArHOCTUKA, la3epHada nokauuna B
MK-punanasoHe, pednekTomMeTpmsa BO BpEMEHHOﬁ 061aCcTV U BOSIOKOHHO-0NTUYECKME N3MepuTenbHbIe npeoGpaaoBaTenM, roe

NCNOJIb3YHKTCA NOBTOPAKOLWLMECA CUTHAJIbI U MOXKHO NOJTY4UTb NMONb3Y OT 6onee LeTaJibHOro M306pa)KEHVIﬂ CUrHana.

[Ons 6onee noapobHOro o3HaKoMsIeHUs ¢ aurntansepamu komnaHum Keysight, nogaepxveaowmmy MeTon AUCKpeTU3aumm
CO CNyYyarHbIM YepenoBaHMeM BbIGOPOK M MHTEPNONALMEN BPEMEHU 3aMnycKa, PeKOMeHAyeTcs NoCeTUTb CanuT

www.keysight.com/find/embedded-digitizers
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CooTBeTcTBYHOWAA MHPOPMaALUS

Bpowtopbl c onucaHneM npoayKunm

Keysight UT061A: Acgiris 8-bit high-speed PXI digitizers (Keysight U1061A: BbICOKOCKOPOCTHbIE AnruTansepsl Acqiris ¢
paspeweHunem 8 6ut v wuHon PXI). Homep ny6nukauun 5989-7361EN
http://literature.cdn.keysight.com/litweb/pdf/5989-7361EN.pdf

Keysight U1062A: Acqiris 10-bit high-speed PXI digitizers (Keysight U1062A: BbicOKOCKOpPOCTHbIE AuruTain3epbl Acqiris ¢
pa3spewenunem 10 6uT 1 wuron PXI). Homep ny6bnnkaummn 5989-7111EN
http://literature.cdn.keysight.com/litweb/pdf/5989-7111EN.pdf

Keysight U1063A: Acqiris 8-bit high-speed cPCl digitizers (Keysight U1063A: BbICOKOCKOPOCTHbIE AnruTtainsepsl Acqiris ¢
paspeleHuneM 8 61T n wuHon cPCl). Homep ny6nukaummn 5989-7470EN
http://literature.cdn.keysight.com/litweb/pdf/5989-7444EN.pdf

Keysight U1064A: Acqiris 8-bit high-speed cPCl digitizers (Keysight U1064A: BbICOKOCKOPOCTHbIE Anrutainsepsl Acqiris ¢
paspeleHuneM 8 61T n wuHomn cPCl). Homep ny6nukaunmn 5989-7444EN
http://literature.cdn.keysight.com/litweb/pdf/5989-7443EN.pdf

Keysight UT065A: Acqiris 10-bit high-speed cPCl digitizers (Keysight UT065A: BbIcOKOCKOPOCTHbIe aurnTansepbl Acqiris ¢
paspeweHuem 10 6uT 1 wunHoi cPCl). Homep ny6nnkauum 5989-7443EN
http://literature.cdn.keysight.com/litweb/pdf/5989-7115EN.pdf

Keysight UT066A: Acqiris 12-bit high-speed cPCl digitizers (Keysight UT066A: BbICOKOCKOPOCTHbIe aurnTansepbl Acqiris ¢
pa3peweHunem 12 6uT n wuxow cPCl). Homep ny6nmkaummn 5989-7115EN
http://literature.cdn.keysight.com/litweb/pdf/5989-7121EN.pdf

Keysight UT067A: Acqiris 8-bit high-speed PCI digitizers (Keysight U1067A: BbicOKOCKOpPOCTHbIE AnrmMTansepsl Acqiris ¢
paspelueHunem 8 6ut u wuHon PCl). Homep ny6nukaumm 5989-7121EN
http://literature.cdn.keysight.com/litweb/pdf/5989-7114EN.pdf

Keysight UT1070A: Acqiris 12-bit high-speed PCl digitizers (Keysight UT1070A: BbICOKOCKOPOCTHbIe gurutansepsl Acgiris ¢
paspetueHunem 12 6ut n wuHoi PCI). Homep ny6nunkauun 5989-7114EN
http://literature.cdn.keysight.com/litweb/pdf/5989-7100EN.pdf

Keysight UT1071A: Acqgiris 8-bit high-speed PCI digitizer (Keysight U1071A: BbicokockopocTHow gurutansep Acqiris ¢ pas-
pewexmnem 8 6uT u wuHomn PCl). Homep ny6nvkaummn 5989-7100EN
http://literature.cdn.keysight.com/litweb/pdf/5990-4316EN.pdf

Keysight UT1084A: Acqgiris 8-bit high-speed PCle digitizer with on-board signal processing (Keysight UT1084A: BbicokocKo-
pocTHoi aurutansep Acqiris ¢ paspewermem 8 6uT, wuHoit PCle n BcTpoeHHo o6paboTkoi curHana). Homep ny6nvkaumm
5990-4316EN

http://literature.cdn.keysight.com/litweb/pdf/5990-4316EN.pdf

Keysight M9210A: 10-bit PXI-H digitizing scope (Keysight M9210A: BbICOKOCKOPOCTHOM LMdpOBOK ocuuiorpad ¢ pas-
pewexmnem 10 6ut B popmate PXI-H). Homep ny6avkaumm 5990-6462EN
http://literature.cdn.keysight.com/litweb/pdf/5990-6462EN.pdf

Keysight M9211A: 10-bit PXI-H UWB IF digitizer (Keysight M9211A: cBepXLWIMPOKOMOOCHbI BEICOKOCKOPOCTHOW ANUrnTai-

3ep curHanos MY ¢ paspewenvem 10 6ut B popmare PXI-H). Homep ny6nunkaunm 5990-6463EN
http://literature.cdn.keysight.com/litweb/pdf/5990-6463EN.pdf

Ccbinkn Ha web-cante komnaHum Keysight

www.keysight.com/find/u1061a
www.keysight.com/find/u1062a
www.keysight.com/find/u1063a
www.keysight.com/find/u1064a
www.keysight.com/find/u1065a
www.keysight.com/find/u1066a
www.keysight.com/find/u1067a
www.keysight.com/find/u1070a
www.keysight.com/find/u1071a
www.keysight.com/find/u1084a
www.keysight.com/find/m9210a
www.keysight.com/find/m9211a
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myKeysight

AXie

myKeysight

www.keysight.com/find/mykeysight
MepcoHanuavpoBaHHoe NpeacTaBneHne Hanbonee BaxHon ansa Bac
MHdopMaLmu.

www.axiestandard.org

AXle npeacTtaBnset coboi OTKPbITLIA CTaHAAPT, OCHOBaHHbIM Ha AdvancedTCA,
C pacLUMpPeHNsIMU A5 KOHTPOJSIbHO-U3MEPUTESNIbHBIX NMPUNoXeHuin. Komnanus
Keysight BxoguT B uncno ocHoBatenemn koHcopuuyma AXle.

http://www.pxisa.org

PXI (PCI eXtensions for Instrumentation) — 3To ¢popMaT MOAYIbHOIO BbICOKO-
NPOV3BOAMTENbHOIO BbIYMCIUTENIBHOMO M KOHTPOJIbHO-U3MepUTEeIbHOro 060-
PYAOBAHWS, NPEAHA3HAYEHHOrO ANst paboThl B XKECTKUX NMPOU3BOACTBEHHBIX
YCNOBUSX.

Toprosble napTHepbl KoMnaHun Keysight
www.keysight.com/find/channelpartners

Monyuyute OBOVHYIO BbIrOAY: 6OraThbivi OMbIT U LUMPOKUI BbIGOP MPOAYKTOB
Keysight B coyetanum ¢ yno6ctsamu, npefnaraeMbiMy TOProBbIMU NapTHe-
pamu.

CMG u norotun PICMG, CompactPCl u norotun CompactPCl, AdvancedTCA un
norotun AdvancedTCA asnstotca 3apernctpmpoBaHHbiMu B CLLA ToBapHbIMU
3Hakamu koHcopumuyMma PCl Industrial Computers Manufacturers Group.
“PCle” n “PClI EXPRESS” aBnsitoTCs 3apermcTpupoBaHHbIMU TOBApHbLIMU
3HaKaMu 1/unu 3Hakamu obcnyxuneanus koncopuunyma PCYSIG. Microsoft,
Windows, Visual Studio, Visual C++, Visual C# v Visual Basic sBnstoTcs nn6o
3aperncTpupoBaHHbLIMU TOBAPHbIMU 3HaKaMu, TG0 TOBapHbLIMU 3HaKaMu
koMmnanuu Microsoft Corporation 8 CLUA w/vnv gpyrux ctpaHax.
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