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PackpbiBaeM TaHbl U3MEPEHUN

Y>ke 6onee 75 neT komnanus Keysight 3aHuMaeTcs
pa3paboTkon Hanbonee apPeKTUBHbLIX METOL,0B U3IMEPEHUN

U TecTUpoBaHUs. Ha NpoTsXXeHWM AecaTUNeTuit Mbl CO34aeM caMble
nepenoBble 06pa3Lbl KOHTPOSIbHO-U3MepPUTENbHOMO 060pyaoBaHMS,
bYHKLMOHANBHOCTb U UCMOJIHEHUE KOTOPOro OTBEYAlOT BalWnM
noTpebHOCTSAM: NabopaTopHbie M KOMMAKTHbIE HACTOJIbHbIE
npu6opsbl, pyyHble NPMBOPbLI U MOAYSIbHbIE CUCTEMBI.

Hawwn nHHoBauunm B o6nacTu annapatHoro obecnevyeHns MOAYIbHOMO KOHTPOJIbHO-U3MEPUTENIbHOrO
obopynoBaHMs cocpenoToYeHbl Ha AByX dopMm-dakTopax: PXI n AXle. B accopTuMeHT nsgenumn

B ¢opmaTax PXl n AXle BxogaT BbiIcOKONPON3BOAUTENbHbIE LMPPOBbLIE M3MEpPUTENbHbIE NPUBOPLI
ons pa6otbl ¢ BY- n CBY-curHanamum, B KOTOPbIX Mbl 06beAUHUIIN CUCTEMHbIE METPOJIOrMYECKMe
NnoaxoAbl U HENMPEeB30MAEHHbIE 3KCNJyaTalMOHHbIE XapaKTEPUCTUKMU.

BbII'IYCKaeMbIe HaMu TeEXHUYECKMe onncaHunsa Tunosbix peuJeHVII;I, noceBALWEeHHbIX CaMbliM Pa3HbIM
obnactam NMPpUMEHEeHNsA — 0T TeCTUPOBaHUA ycmnMTenePl MOLWWHOCTHM 00 MOHUTOPWUHIa CNYTHUKOBbIX
CUrHanoB, NO3BONAKT CIKOHOMUTb BpeMa U ycunusa npu cospgaHum COBCTBEHHbIX UCMbITAaTENbHbIX
cucrTem.

MporpammMHoe obecneyeHme — BaXKHbIM 3N1eMeHT ntobon TectoBor cucteMsl. [10 Keysight — ato
BOMJIOLEHME OFPOMHOr0 06beMa 3HaHMI U OMbITa KOMMAHUK, KOTOPbIe MOXHO 3arpy3unThb.

Mbl npepfiaraeM NnporpamMMHble NnepegHue naHenam u Heo6xoaMMble YTUIUTLI, C MOMOLLbI0 KOTOPbIX
MOXHO NOATOTOBUTb HALLM MOAYJIbHbIE CUCTEMbI K pab0Te BCEro 33 HECKOJIbKO MUHYT.

B koMnaHuu Keysight Bo BceM Mupe paboTatoT BbICOKOKBANMPUUNPOBAHHbIE MHXXEHEPDI, BCEraa
roToBble MPUNTU Ha NOMOLLb 3aKa34YnKam.

Ba)xHelwen 0coOBEHHOCTbI0 HAWMX pPeLeHn ABNAeTCS CTaHAAPTHAsA TPexXNeTHASA rapaHTu1s Ha

Bce o6opynoBaHune kKomnaHuu Keysight. HagexxkHocTb Hawero obopynoBaHue v rpoMagHbIv ONbIT
Halen KoMnaHuy obecneynmBaeT TPY KJHOYEBbIX NMPENMYLLECTBA: YBEPEHHOCTb B MOCTOSIHHOM
paboTocnoco6HOCTU KOHTPOJIbHO-U3MEPUTESIbHOr0 060PYAOBaAHUS, CHUXKEHMUE 06LWen CTOMMOCTHU
BfageHuns n ynobcTBo Bo BpeMs TexHMYeckoro o6cnyxumeanns. 06beM cpeacTs, BKIaAbIBAEMbIX
komnaHuen Keysight B o6ecneyeHne TO4HOCTU N3MEPEHUI, Pa3BUTHUE U YIyBneHne 3HaHu

M OMbITa, @ TakXe B rMbKy cMCTEMY NOCTABOK, CBUAETENLCTBYET O HAlLel roTOBHOCTM obecnednTb
BCECTOPOHHIOI0 TEXHUYECKYIO NOALEPKKY CBOEN MPOAYKLUU, @ 3HAUYUT, U BaLLUX KOHTPObHO-
M3MepUTENbHbIX CUCTEM. Mbl MOMOXEM MOALEPXKUBATL Pab0oTOCNOCOBHOCTb BaLLen CUCTEMbI HA
YpOBHE HOBOI0 060pyA0BaHMA MaKCMManbHO L0Jr0.

MopaynbHbie cucTeMbl KomMnaHuu Keysight, 6narogaps ncnonb3osaHuto dopmatos PXI n AXle
C HEMPEeB30MAEHHON NPOM3BOAUTENIBHOCTbLIO, MOMOraloT peLlaTb CaMble C/I0XKHbIe 3af,a4u,
cBsA3aHHble c TecTMpoBaHneM BY-, CBY- n undposoro obopynosaHums.

_
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3A0AYA: YMEHbLUEHWE PA3MEPOB TECTOBbIX CUCTEM

YMeHblleHNe pa3MepoB TECTOBbIX CUCTEM
M POCT NPOMU3BOAUTENIBHOCTU UCMbITAHUN

o Mepe yCNOXKHEHMS KPEMHUWEBbIX MNACTUH,
6ecnpoBOAHbIX YCTPOWUCTB U CUCTEM, MPUMeE-
HSIEMbIX B BOEHHOW TEXHMKE, MHOTOMOPTOBbIN
BEKTOPHbIV aHanu3 uenew ¢ UCNoSib30BaHNEM
S-napaMeTpoB CTAHOBUTCS HE3AaMEHUMBIM
CpeACTBOM TecTMpoBaHus. Bcero Heckonbko et
Hasapj 3akasyukam 4ale Bcero TpeboBanuch
BEKTOPHbIe aHanM3aTopkl Lenewn ¢ 4 noprta-
MW. 3aTeM Ha pbIHKE MOSIBUNUCH YCTPOMCTBA
cnepytoLLEero NoKoeHus, Kotopble TpeboBanm
1M3MepeHui no 8 noptam, U HEKOTopbIe Npo-
N3BOAUTENN U3MEPUTENbHOIo 060pyA0BaHMUS
oTpearnpoBany Ha Hy>KAbl 3aKa34ynkKoB. 3Ta
TEHAEHUMS COXPaHSeTCsl, U A5 TECTUPOBAHUS
crenyloLLero NoKoseHMsa ycTponcTe 6yayT
HY>Hbl 16-nopToBbIe, @ B CKOPOM byayLieM — v
B 32-nopToBble U3MepUTesibHbIE NPUBOPBI.

Kak yMeHbLWWTb pa3Mepbl UcnbiTa-
TeNbHbIX CUCTEM A5 BEKTOPHOIO
aHanu3a uenen, Npy 3TOM NOBbI-
CVB NX NPON3BOAMUTENILHOCTb U
bYHKUMOHaNbHbIE BO3MOXHOCTH

MHoruve npeanpusaTUA CTPEMATCA YMEHbLIUTD
KOJINYECTBO KOHTPOJIbHO-N3MEPUTENbHbIX
npubopoB, paclumpsas Npu 3ToM Ux GyHK-
LlMOHaNIbHble BO3MOXHOCTU. PeweHune aTon
3apaun ABASETCS OAHUM U3 YCNOBUI YAOBNET-
BopeHus 6onee rnobanbHoOM noTpebHOCTU —
CHMXeHUs 06 mMX 3aTpaT Ha TECTUPOBAHME.

OpUEHTMPYACH HA [ONTOCPOYHbIE TEHAEHL MM,

MOXXHO BbIAeNIUTb TP Hanbosnee aKkTyasnbHble

notpebHocTK:

— HeobxoanMoCTb TECTUPOBAHMS Ype3Bblya-
HO CNTOXHbIX YCTPONCTB 3a 60/s1ee KOPOTKOe

BpeMs 6e3 yuwepba A5 TOYHOCTU U3Mepe-
HU

— Heo6xoAMMOCTb TECTUPOBAHUS HECKObKMNX
YCTPOWUCTB NPV NOMOLLWN OLHOM KOHTPOJIb-
HO-W3MEepPUTENbHOWN CTaHL MK, NPU YBENU-
YeHUn obLLEero KoMYecTBa TECTUPYEMbIX
YCTPOWCTB

— HeobxoanMoCTb yMeHbLIEHUS pa3MepoB
KOHTPOJIbHO-U3MEPUTESIbHbIX CTaHLUI, UC-
Nosib3yeMbliX MPU TECTUPOBAHUM HECKOJb-
KWUX MONYNPOBOAHMKOBbLIX MNACTUH UK
CIOXHbIX YCTPOWNCTB

N3MepuTenbHbie CUCTEMBI
Ha 6a3e MoAy/bHbIX NPUBOPOB

MHorue npov3BoANUTENN CUCTEM PeaNn3yioT
MHOTOdYHKLMOHAsbHbIE CUCTEMbI TECTUPOBAHUS
Ha 6a3e oguHoYHOro Wwaccu B dopmate PXI. Mo
Mepe 3anosIHEHWS CJZIOTOB LUACCK, BCE MeHblue
CJI0TOB OCTaeTCs A1l BEKTOPHOrO aHanu3a uenen.
B TakoM cnyyae vaeanbHbIM peLLeHNeM IBAseTcs
BEKTOPHbIN aHanunsaTtop uenewn B popmate PXI,
3aHMMaloLLMI BCEro 04MH CIoT B LIACCH.

[ns Npon3BOACTBEHHBIX IMHWUIA MK Gabpuk no
NPOM3BOACTBY NOJYNPOBOAHMKOBBIX MAACTUH
XapaKTepHa BO3pacTatoLLas NoTpeBbHOCTb OAHO-
BPEMEHHOI0 TECTUPOBAHUSA HECKOJIbKUX YCTPOMCTB
WSIM NNACTUH Ha OOHOW KOHTPObHO-U3Mepu-
TeNIbHOW cTaHuuK. B kauecTBe NpuMepoB MOXXHO
NpUBECTN MOBUIbHbIE TENEepOHbI, BOEHHbIE
pPafMoCTaHLMM U KPEMHWEBBIE NIAaCTUHbI C yBe-
JIMYMBAtOLLENCSA NOTHOCTbIO 31IeMeHTOB. B Takon
CUTYyaLMM OAHO U3 KJto4eBbIX TPeBoBaHWI — CHU-
YeHUe rabapuTHbIX Pa3MepPoOB CUCTEMbI TECTUPO-
BaHUs. BO3MOXHOCTb YCTaHOBUTb B OQHO LUACCH
HECKOJIbKO 2-MOPTOBbIX BEKTOPHbIX aHaNM3aTopoB
uenen B popmaTe PXI obecneumBaeT paHTacTm-
YeCKy 3KOHOMMIO NMPOCTPAHCTBA N0 CPABHEHMIO
C MCMNOJIb30BAHMEM HECKOJIbKUX aHaM3aTopoB

B HaCTOJIbHOM UCMOJIHEHUW, BCTPAUBAEMBIX B
NPOM3BOACTBEHHYH JIMHUIO MM pacnosiaraemblx
PSAOM C 30HA0BOW cTaHumen (Puc. 1).

MocKobKy KOHCTPYKLMS YCTPOWCTB HEMpPepbIB-
HO YCJIOXKHSIeTCS, BO3pacTaeT 1 NoTpebHOCTL B
ycTpowcTBax ¢ 8, 16 1 60nbLIMM KONNYECTBOM
NMopToB, KOTOPbIe No3BONAT 6e3 3aTpyaHeHun
onpenensTb NofHbIN Habop S-napameTpoB Ans
YCTPOWCTB € 60NbLINM KOJIMYECTBOM MOPTOB.
MpuMepaMu Taknx yCTPOWCTB MOTYT CITYXWUTb
BbICOKOYACTOTHbIE MOAYJIN CONPSAXKEHWUS, aHTEHHbI
C MHOrOKaHasnbHbIMKU BXoaamu/eeixogamu (MIMO),

aBTOMATU3MPOBaHHbIE aHTEHHbI U NpueMone-
pepatowime Moaynu ¢ pa3mpoBaHHOW aHTEHHOM
peLweTkon. MonHoe onpepeneHve XxapakTepucTuK
MoZynen ConpsixKeHus, UCNOoNb3yeMbIX B MOBUITb-
HbIX TeniedoHax, TpebyeT nsMepeHusi S-napame-
TpoB no 10 n 6onee noptamM. Kpome Toro,

.

Puc. 1: [lo6aBneHue K CyLLeCTBYIOLLEN UCNBITAaTENbHON YCTAaHOBKE ABYX 2-MOPTOBbIX BEKTOPHbIX aHANN3aTOPOB Lenei
B popMate PXI no3BonsieT co3naTth MOLLHOE CPeACTBO AJiA TECTUPOBAHMS NapaMeTpoB YCTPOWCTB, He YBENU4MBas npu
3TOM BbICOTY CUCTEMbI TECTUPOBAHUS MM 3aHUMAEMYIO €0 MoLLaab.
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nnsi obecneyvyeHns TOUYHbIX pe3ynbTaToB Heobxo-
AMMa nosiHas koppekums no N-noptam.

MH>xeHepaM, NPOeKTUPYIOLLMM aHTEHHbI C MHOTO-
KaHanbHbIMK Bxogamu/Bbixogamu (MIMO), Heobxo-
AMMO UccnenoBaTb KOIPPULMEHT CBA3M aHTEHH,
KOTOPbIN MOXEeT NoBAUATb Ha paboTy cucTeMbl B
uenoM. 3Ta 3aa4va MoOXeT BbITb peLleHa nyTem
VN3MEepeHWIn AN8 KaXKA0ro KaHana, YTo BeYeT 3a
co60oV He06X0AMMOCTb OAHOBPEMEHHOMO U3Me-
peHusa napametpa S21 ansa Bcex KOMBUHaLMI
nepepfaroLLen U NPUEMHON aHTEHH. B aToM cnydae
ons obecnevyeHns Hagne)kallen TOYHOCTU TaKKe
notpebyeTcs nonHas koppekums no N-noptam.

HezaBucumo ot Toro, TpebyeTcs M 0AHOBPEMEH-
HOe TeCTUPOBaHNE HECKOJIbKUX KOHUrypaummn
VN Heo6X0AMMO ONpenennTb XapaKTepUCTUKK
MHOrOMNopTOBOrO YCTPOMCTBA, NPoLLecc KoHbUry-
PUPOBAHUS [ONXKEH BbITb MPOCTLIM, C NPeAyCcMo-
TPEHHOW BO3MOXKHOCTbIO U3MEHeHUs1 KoHurypa-
LUK NyTeM NporpaMMHoON peannsaumnm BEKTOPHbIX
aHanusatopos uenen ¢ N noptamu Ha 6ase npubo-
POB, YCTQHOBJIEHHbIX B OAHOM Laccu. Hanpumep,
O[IHO LLIACcCK, CoAepIKaLLee BOCEMb 2-NMOPTOBbIX
BEKTOPHbIX aHaNIN3aToPOB Lienewn, MoXeT 6bITb
CKOH®UIypMpPOBaHO KaK YeTblpe 4-NopToBbIX BEK-
TOPHbIX aHaNM3aTopa, ABa 8-NopTOBbLIX MY OAUH
16-NOpPTOBbIN BEKTOPHbIMA aHaM3aTop, NPy 3TOM
BO3MOXHO MHOX€eCTBO APYrnx KOMBUHaLMNA.

CpaBHeHME HaCTOJIbHbIX
N MOAYJIbHbIX BEKTOPHbIX
aHanNM3aTopoB uenen

Mpu BbINOSIHEHWUN OOHOBPEMEHHOI0 TECTUPOBA-
HUS HECKOJIbKUX KOHUrypaLmui B HacTosLwee
BpeMsi UCMoJib3yeTcst NGO BEKTOPHbIN aHanm-
3aTop Lenemn ¢ MaTpUYHbIM KOMMYTaTOPOM, n6o
HECKOJIbKO OTAE/bHbIX BEKTOPHbIX aHaNM3aTopoB.
Mo cpaBHEHMIO C METOLOM, NPedyCMaTPUBAIOLLUM
MCnosib30BaHMe MaTPUYHOro KOMMyTaTopa, Npu-
MeHeHue cucTeMbl TecTupoBaHus B ¢opmare PXI
C BEKTOPHbIM aHanM3aTopoM Lienem, KoTopbii 3a-
HUMaeT OAMH CJIOT B LLUACCK, MO3BOISIET NOBLICUTL
NPOMYCKHYK CNOCOBHOCTb U faeT BO3MOXHOCTb
BbIMOJIHATb OAHOBPEMEHHbIE U3MEPEHUS NPU
pa3HOM KoJIM4yecTBe NMOopTOB, B Pa3HbIX YaCTOTHbIX
AManasoHax Uamn NyTeM CErMEHTUPOBAHHOMO
CBUMNUPOBaHUs (BK/OYasi ypOBEHb MOLLHOCTM 1
MoJIocy NPOMEXXYTOYHOW Y4acTOTbl), ONTUMU3NPO-
BaHHble As15 obecneyeHns CKOPOCTU U TOYHOCTMK.

Mo cpaBHeHUIO C METOAOM, MPeyCMaTPMBaOLLUM
MCMONb30BaHME HECKONbKMX HAaCTOSbHbIX BEKTOP-
HbIX aHaNN3aToOPOB Lienew, MPUMEHeHNe KoM-
NaKTHOW cUcTeMbl TecTUpoBaHus B dopmate PXI
no3sonsieT o6ecneynTb HECKOJIbKO KITOYEBBIX Mpe-
MMyLLecTB: 6oniee HU3Kas 06LLas CTOMMOCTb; Manast
3aHMMaeMas nnowaab Umn BbiCOTa YCTPOWCTBA;
BO3MOXHOCTb PAcMofOXeHWsl B HENOCPEACTBEHHOM
6711M30CTU K TECTUPYEMbBIM YCTPOMCTBAM MU KOHT-
POJSIbHO-N3MEPUTESNIbHBIM CTaHUMAM. [lononHUTENb-
Hble NPEVMYLLLECTBA 3aKJTHAKTCA B BO3MOXHOCTH
MaclTabupoBaHus B TEX CyYasix, Korga Tpebyetcs
60nbLUE NOPTOB, @ TAaKXXe B BO3MOXHOCTU fobaB-
NSTb B CBOGOAHbIE CNOTbI MOAYSIN FrEHEPaLIMN Unn
aHanusa cUrHanos 1 npoyme GyHKLMN.

Mpu TeCTMpOBaHUN MHOTOMOPTOBBIX YCTPONCTB
npepJsiaraeMble peLleHns 0CHOBaHbI IM60 Ha
MCMOJIb30BaHUM MHOFOMOPTOBOIO BEKTOPHO-
ro aHanusaTopa uenen, NM60 Ha BEKTOPHOM
aHanusaTope Lenei ¢ MaTPUYHbIM KOMMYTaTO-

poM. Mo cpaBHEHUIO CO CTaHAAPTHBIM MHOTO-
NOPTOBbIM BEKTOPHbIM aHANM3aTopoM Lenen,
0[HOC/I0TOBbI BEKTOPHbIN aHanu3aTop Lenen B
dopmate PXI o6ecneynBaeT 6onbLuyo TMBKOCTb

B YaCTOTHOM JMana3oHe, N03BONIASA YMEHbLUE-
HUTb NEpPBOHAYasIbHbIE BIOXEHUS U YNPOCTUTD
nocnegytoume o6HOBIEHNS MPU Nepexoae Ha
6onee BbICOKWE YacTOTbl. BeKTOPHbIV aHanmsaTop
uenen B popmaTte PXI Takxke paet 6onbluyio rub-
KOCTb C TOYKMW 3PEHUS KONMYeCTBa NOPTOB, Mo-
3BONSAS pa3paboTynKaM cUCTEM nocsiefoBaTesb-
HO YBENIMYMBATbL UX KOJIMYECTBO C LLIAroM ABa, a
He YeTbIpe, KaK 3T0 MPOUCXOAMUT C BEKTOPHbIMU
aHann3aTopaMun B HAaCTOSIbHOM UCMOSHEHUN. ITOT
YPOBEHb rMBKOCTM TaKKe crnocobCcTByeT NOBbI-
LUEHMIO 3KCMJTyaTaUMOHHON FOTOBHOCTU CUCTEMBI:
eCIN KaKkon-nnmbo MoayNb BbIXOAUT U3 CTPOS, ero
MOXHO JIEerKo yAanuTb U 3aMEeHUTb Ha HOBbIW.

Mo cpaBHeHMIO € pelleHneM Ha 6ase MaTpuy-
HOro KoMMyTaTopa, cuctema B popmare PXI
obnapaeT TeMU XKe NPenMyLLecTBaMm C TOHKU
3peHUsi NPONyCKHOM CnocobHOCTM U pa3MepoB
o6opynoBaHus, KOTopble GbIIN OMUCaHbI BbILLE.
KpoMe Toro, ncnosb3oBaHne HECKOIbKUX 2-Mop-
TOBbIX BEKTOPHbIX aHaNn13aTopoB Lenen 06bI4HO
obecneymBaeT ynyyLueHne IKCMIyaTauMoHHbIX
XapaKTepUCTUK, @ UMEHHO, IMHAMUNYECKOro Ana-
na3oHa v HanpaBNEHHOCTU, 33 CYET UCKITIOYEeHNS
YXyOLWEHUst CUrHana, KoTopoe MoOXeT 6biTh Bbl3-
BaHO BHELUHMMMN KOMMYTaTOpPaMu C KacKagHbIM
NOAKITYEHNEM.

M9018A

OowuH cnoT, ABa NopTa: npeAenbHas
rMOKOCTb BEKTOPHOro aHanmM3aTtopa
uenen

BekTopHbIV aHanusaTtop uenen B popmate PXI
komnaHum Keysight 3aHnumaet 1 cnot B waccu u
obecneymBaeT Hanuuune 2 NopToB. [aHHbIN MO-
OyJSib XapaKTepu3yeTcsi NPeKPacHbIMU 3KCMNya-
TaUMOHHbIMU XapaKTePUCTUKAMM C TOYKN 3peHuns
ObICTPOAENCTBUS, YPOBHSA NOMEX, YCTONYUBOCTU
1 AUHaMmyeckoro gmManasoHa. JoctynHbl 6
Mozenen ¢ 4YacToTHbIMU AnanasoHamm ot 300 Kkl
no 4; 6,5;9; 14; 20 unun 26,5 'Mu. Mogynu MoryT
KOHOUIypupoBaTbCs TakMM 06pa3oM, YToObl
0TBeYaTb BCEM CLEEHapUSAM, ONMUCAHHbLIM paHee:
OT 04HOCI0TOBOrO 2-MOPTOBOIr0 BEKTOPHOIO aHa-
nn3aTopa uenen ans KOMMakTHOro MHOrodyHK-
LIMOHANbHOro TecTepa A0 BOCbMU 2-MOPTOBbIX
BEKTOPHbIX aHaSIN3aTOPOB B OHOM LLACCK UK
Moaynen, NoAKIYEHHbIX KackanoM, co3aa-
IOLLMX TMBKYH KOMBMHALMIO MHOFOMOPTOBbIX
BEKTOPHbIX aHaNM3aToOPOB Lienein B 0Q4HOM LaccK
(Puc. 2 n 3). TakKe BO3MOXHbI COeANHEHMNE 1
CUHXPOHU3aLMSA HECKOJIbKMX Laccu B popmaTe
PXI, 4To o6ecneumBaeT elle Gonee LWMPOKNe
BO3MOXHOCTW TECTUPOBAHUSA NPU MUHUMANbHbIX
pa3Mmepax. PYyHKLMNOHANbHOCTb CUCTEMbI MOXET
6bITb pacliMpeHa ¢ NOMOLLbI0 pa3HO0Opa3HbIX
NPOrpaMMHbIX OMLUUNA.

[Ons nonyuyeHus 6onee noapo6HoM MHPopMaLmm
nocetute Be6-cant:
www.keysight.com/find/pxivna

F;

Puc. 2: B naHHOW yHMBEPCanbHON MHOrOMOPTOBOM KOHGUIypaLumn B OAHOM LLACCK UCMOMb3YOTCS BOCEMb
2-NopTOBbIX BEKTOPHbIX aHanun3aTopoB Lenen B dopmaTte PXI
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Puc. 3: 3T0T NnpuMep 0JHOBPEMEHHOrO TECTUPOBAHMUS HECKObKUX KOHOUrypaLmil BKNoYaeT B cebs
YeTblpe HE3aBUCUMbIX 4-NMOPTOBbLIX BEKTOPHbLIX aHanu3aTopos Lenen B ¢opmaTte PXI B ogHOM wwaccu
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3AOAYA: NOBbILLEHUE CKOPOCTU M3MEPEHUIA

[MoBblEeHNE CKOPOCTU M MOBTOPSEMOCTU N3MEPEHUN
npu TecTMpoBaHuu BY-ycunutenen MmowHoCcTn 3a cuer
MCNONb30BaHNA PYHKLMM OTCNEXNBAHUA ornbaroLuen
N UMIPOBbLIX NpenbiCKaXKeHUmn

MoTpebuTtenu Bce 6onblue NonaratTcs Ha
CBOM MOGUJIbHbIE YCTPOMUCTBA U CTPEMST-

€S UCMONIb30BaTh UX KPYFOCYTOYHO, YTO
obycnaBnvBaeT NOTPeGHOCTb B YBESIMYEHUM
ASINTEeNIbHOCTN paboThl OT aKKYMYNSITOPHOMN
6aTapeu. [Nepen MHXKeHepaMu CTOUT 3afauva
HaWTW HOBble MeToAbl 06ecnevyeHns ANnTenb-
HoM paboTbl akKyMynsaTopa u addpeKTUBHO-
CTU UCMOJSIb30BaHNUSA IHEPTUUN. TexHoornm
noBbiLeHNs 3GPEKTUBHOCTU UCMONIb30BAHNS
3HEepruu LenecoobpasHo NPUMEHSTb K TeM
KOMMOHEHTaM, KOTOPbI€ 0T/IMYAITCS BbICOKUM
3HepronoTpebneHNEM, HaNnpUMep K BbICOKOYa-
CTOTHbIM YCUNIUTENSAM MOLLHOCTU. IMeHHO 3ToT
KOMMOHEHT — OAMH W3 FNaBHbIX NoTpebuTenemn
3HEeprum B MobuabHOM ycTpoiicTBe. Takue
MeToAbl, Kak oTClie)xMBaHue ornbatoLlen

(ET) unu undposslie npeabickaxeHus (DPD),
NO3BOJISAIIOT MOBLICUTb 3HEPTrO3PPEKTUBHOCTL
yCUNUTENEN MOLLHOCTU, HO TaKXKe SBNSATCS
noTeHLUManbHOM MPUYMHON NOBbIWEHNUS 3aTpaT
1 yBEIMYEHUS [JINTENbHOCTU TeCTUPOBAHMS.

BaﬂaHCMeMAYHOBHMEHMeM
CJIOXXHOCTU TeCTUpOBaHUA
N CBA3AHHbIMU 3aTpaTaMu

MocKoNbKY BbICOKOYACTOTHbIE YCUUTENN
Tenepb NOAAEPKUBAIOT HECKOJIbKO PEXVMOB
paboTbl, YaCTOTHbLIX AMana3oHoB U GopM MoAY-
NALMKU, NnoaBnseTcs 6oNblue XapaKTEPUCTUK,
KoTopble TpebyeTcs NPoTEeCTMPOBATL Ha 3Tane
BepuouKaunm paspaboTtku. [pm aToM He Tak
penkKu cliyyau, Korfa Ha 3TOM 3Tane HYXHO
NPOBECTU ThICAYM UCMbITAHUIN. Takne MeToAbI,
KakK oTcnexuBaHue ornbatowien u undpposble
npeabICKaXXeHUs, 4acTo UCNONb3YOTCS, YTOObI
nMoMoYb B IMHeapu3aLnumn yCuamTens MoLHo-
CTU U NoBbIWeHUN 3G PEeKTUBHOCTM UCMONb30-
BaHMWs 3Hepruu, Ho fobasneHne aTUX MeTof0B
K NporpaMme TeCTUPOBAHMUS MOXeT NMPUBECTU
K 3aMepfIeHunIo npouecca. YYnTbiBas, YTo pas-

/
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paboTUMKM YCUUTESIEN MOLLHOCTU NOCTOSIHHO
M3bICKMBAIOT CNOCO6bI yMEHbLWNTL 06Lne
BpeMeHHble 3aTpaThl Ha TeCTUPOBaHKe, Takoe
LOMNOSHUTENbHOE 3aMeaeHne npouecca
MCMbITAHUI MPOCTO HEMpUeMemo.

YBenuuyeHne CKOpocTy
TECTUPOBAHMA C COXPaHEHNEM
NOBTOPSEMOCTM pPe3ynbLTaToB

Ipynnbl pa3paboTyYnKOB, 3aHSATbIE MPOEKTU-
pPOBaHWEM U TECTUPOBAHUEM yCUNUTENEN
MOLLHOCTU, MOTYT YBEIMYNTb CKOPOCTb Bbl-
NoNHeHUs Heo6xoAMMBIX TeCcTOB, obecneyns
npv 3TOM NOBTOPSIEMOCTb pe3ynbTaTos. [1ns
3TOr0 NPVMMEHSAETCS PSS XOPOLUO 3apeKOMEH-
[oBaBWKX cebs MEeToL0B U TECTOBbIX CUCTEM,
pa3paboTaHHbIX B KOMNaHuu Keysight. 3tn
MeToAbl peanin3oBaHbl B cocTaBe TUNoBoro
pelleHns ANs TeCTUPOBaHMSA NapaMeTpoB
BbICOKOYACTOTHbIX YCUAUTENEN MOLLHOCTH U
MoAyNen COnpsiXKeHUs.

YMeHblUeHne nHTepBasa creaswero
KOHTYpa NUTaHua NS yCUauTens
MOLLIHOCTH

Mpouecc TecTMpoOBaHMSA 1 PEryNPOBKU KOHTY-
pa NUTaHWa ANS OOCTUXEHWUS NPaBUNbHOWM
BbIXOAHON MOLLHOCTU UCXOAS U3 BXOLHOIO
ypoBHsi BY-curHana MoxxeT okazaTbCs BecbMa
OAVUTENbHBIM U [0JIXKEH BblTh 3aBEPLUEH A0 Ha-
Yana BbINOJIHEHNS U3MepPeHN TeCTUPYEeMOro
ycTponcTea. lMockonbKy gencTene cepeocuc-
TeM NUTAHUS — HeAEeTEPMUHUPOBAHHbIV NPO-
Lecc, To ANs onpefesieHns pasHuLbl Mexay
YPOBHSIMU MOLLHOCTU B LIAre Of4WH 1 lare ABa
Henb3s UCMOJIb30BaTh PEXKUM crninucka. Pexum
crnucka npeacTaBnseT cobon MeTon, NpUMeHs-
eMbll AN COKPaLLeHUs BpeMeHU TecTUpoBa-
HUSI, peann3yemblii NPy NOMOLLM 3aNNCaHHOTO
Habopa KOMaHA 1 AeNCTBUIA, KOTOpble MOTYT
6bITb 6bICTPO BbINONHEHbLI. BMecTo aToro Bce
KOMaH[bl U AencTBUS Heo6xoAnMOo onpepe-
NATb B PEXMMe peasibHoro BpeMeHu. Bektop-
HbIVi reHepaTtop curHanos Keysight M9381A B
dopmaTe PXle no3BonsieT NpUMEHSTb MeTOAbI
HaCTPOWMKM B OCHOBHOM MNOJI0CE YacTOT, YCKO-
psilOLLIMe NPOLLeCC PeryiMpoBaHuns, a 3HauuT, u
coKpalatoLme obLiee BpeMsi TECTUPOBAHMS.
Mpu ncnonb3oBaHWM BEKTOPHOrO reHepaTopa
curHanos B popmate PXI cnepnyet ycTaHOBUTD
MaKCMMaJsibHbIV YPOBEHb MOLHOCTM BY-cur-
Hana, TpebyeMbli OT UICTOYHUKA, a 3aTEM
MCMOJIb30BaTh YPOBEHb MOLLHOCTY B OCHOBHOW
roJsioce 4acToT AJ15 PerynpoBaHns MOLLLHOCTU
0o TpebyeMoro ypoBHsi Ha Bxoge. 3TOT npouecc
ABNSAETCS UTePaLMOHHbIM 1 BbINOHAETCA A0
Tex nop, NoKa BbIXOAHAs MOLLHOCTb He A0-
CTUTHET YPOBHSA, TpeBGyeMoro Ans npoBefeHns
TECTUPOBaHMSA. ITOT BbICTPLIN U TOYHBIN METOS,
No3BOJISIET O4EeHb BbICTPO BbIMOSHUTL CBeAEHNE
CEepPBOKOHTYPOB NUTaHUS. TeXHOJIOrMs HAacCTPOM-
KM B OCHOBHOW M0OJI0CE YacTOT, NpMMeHsieMas B
BEKTOPHOM reHepaTope curHanos B ¢opmaTe
PXI, naeT BO3MOXXHOCTb U3MEHATb aMNANTYAY
MakcuMyM Ha 20 ob B TeueHune meHee yem 200
MKc (Puc. 1). 3TOT MeToa perynnpoBaHus Takxke
MOJKeT UCMOoJIb30BaTbCA A5 CMELLLeHUs YacToT
B Npejesiax Nnosiockl NPOMNycKaHUs reHepaTopa,
6naropgapsi YeMy MOXHO BbINOJIHATb U3Mepe-
HWS NO HECKOJIbKMM KaHanaM, HaxoasLWwmnmes B
npenenax nosocsl.

BbicOKOCKOpOCTHOE
obopynoBaHue gnsa 6eicTpon
06paboTku curHanos

HoBble BO3MOXHOCTM annapaTHbIX KOMMOHEH-
ToB o6ecrneynBaloT BbICOKOe BbicTpoaencTeme
npv U3MEPEHNM MOLLHOCTU M BbINOJTHEHUN

TecTupyemoe ycTpomucTBO

BY-Bxon
FeHepaTop
CcUrHanos

KommyTauus

BY-Bbixop,
AHanusartop
cUrHana

Lynnekcop

BY-Bbixon

KoMMyTauus
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Puc. 1. Bnok-cxeMa cMCTEMHOro ypoBHS AN TECTUPOBAHUS HECKOJIbKUX YCTPOUCTB
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160 MHz

Puc. 2: Ucnonb3ys MeTop cneasilnx KOHTYpoB
NUTaHWSA U BEKTOPHbI TEHEPATOP CUrHANOB B
dopmaTe PXI, MOXKHO O0BUTLCSH BPEMEHU U3MEHEHUS
amnnuTtynsl MeHee 200 MKc.

6bicTporo npeobpasoBaHua Pypbe. Hanpumep,
BEKTOPHbIN aHanusartop curHanos M9391A B
dopmaTe PXle MoxxeT ucnonb3oBatbcs Ans
N3MepEeHMUs MOLLHOCTU C ABYMS PEXUMaMM
c6opa faHHbIX: PEXXMMOM U3MEPEHUS MOLLHO-
CTU U peXXuMoM BbicTporo npeobpasoBaHms
dypbe (BMNP). Pexxnm namMepeHns MOLHOCTH
3aHMMaeT BpeMs, 3aTpaynBaeMoe Ha 3anuch
NaHHbIX 1Q, 1 BO3BpaLLaeT 0ANHOYHOE UHTEr-
pVYpPOBaHHOE 3HaYeHNe MOLLHOCTH. ITOT MeTox,
XapaKTepu3yeTcsl BbICOKUM ObiCTpPoOAencT-
BMeM 1 3aHuMaeT okosio 100 MKkc. B pexxume
BM® paHHble o6pabaTbiBatOTCA NPU MOMOLLM
annapaTHO peanv3oBaHHOro anroputMa bMNo,
pe3ynbLTaToM Yero siBNseTcs nocnefoBaTesb-
HOCTb, copepxaluas ot 64 no 512 anemeHToB
CMeKTpa, NpUYeM 3TOT pe3ynbTaT MOXKET 6bITb
noslyyeH 3a TO XKe BpeMsl, KOTOpoe 3aHUMaeT
O0AMHOYHOE N3MepeHue MoWwHoCcTU. CaMbiM
6bICTPLIM METOAOM HAaCTPOMKU BXOLHOW MOLL-
HOCTM CEPBOKOHTYPA U U3MepeHus Koadpou-
LMeHTa MOLHOCTM B coceaHeM KaHane (ACPR)
apnaetca meton BMO.

Mcnonb3oBaHue pexuma c6opa faHHbIX

BM® gns cepeokoHTypoB 1 ACPR ycTpaHsaeT
Heo6x0AMMOCTb B OMOSIHUTEIbBHOM U3Mepe-
HUU K03pdULMEHTA MOLLHOCTH B COCEQHEM
kaHane (ACPR) npu BbINoNHEHUN N3MepeHUs
MOLLHOCTH.

OnTumMmnsauus noBTOPAEMOCTU U
ANNTEeNbHOCTU TECTUPOBAHNUA

CyI.IJ,ECTByeT HEeCKOJIbKO MeTo40B, KOTOopble
MOX>XXHO ncnosb30BaTb ANA oNTUMM3aLUnUn No-
BTOPAEMOCTU N ONINTENIbHOCTN TECTUPOBAHUSA
npn namMepeHnax MOWHOCTHN.

[na cokpaleHns BpEMeHU TeCTUPOBaHUS

Bbl MOXXETE NPUMEHSATb MITHOBEHHbIV TPUTTEp
A9 3anycKa U3MepeHuit, KoTopbli obnapnaet
601blWMM BbICTPOAENCTBUEM, MOCKONbKY B
3TOM CJly4ae U3MePEHUS BbIMONHATCS B
nobon MOMeHT BpeMeHu B npeaenax koneba-
HUA, 6e3 He0B6X0AUMOCTHM 0XKMUAATb KOMaHab
oT BHewHero Tpurrepa. OgHako pesynbtat
MO>KeT 0Ka3aTbCsA HEKOPPEKTHbIM U3-3a TOro,
4YTO Ha U3MEPEHUE MOLLHOCTU U KO3 duLm-
eHTa MolHOCTH B coceaHeM KaHane (ACPR)
BANSOT GOpPMa CMrHaMa U ero MOLWHOCTb.
Ona ynyyweHns noBTOPSEMOCTM Bbl MOXKETE
MCNOMIb30BaTb BHELWHWUA TPUTTEP, KOTOPbIN
6yneT nofaBaTh KOMaHA4y NycKa oT reHepaTo-
pa curHana Ha aHanusaTop CUrHana, 3apasas
MOMEHT Hayasla U3MepeHuin, 3a CHeT Yero us-
MepeHus ByayT NPOBOAUTLCS B OAHO M TO XKe
BpeMs Ans Kaxporo konebauus. Ho oxunpa-
HWe BHELIHEero NycKoOBOro CMrHana npuBoanuT
K YBEJINYEHUIO ONIUTENbHOCTU TECTUPOBAHMS.

[lns cokpaleHus BpeMeHu TecTUpoBa-

HWS U MOBbILEHUS MOBTOPSEMOCTU MOXKHO
MCMOJIb30BaTb BHELUHWUI NYCKOBOMN CUTHan
WS YKopoYyeHHble popMbl CMrHanos (Korga
curHan obpesaeTtcs A0 CErMeHTa, No pasmepy
HEHaMHOro NPeBOCXOASLLErO BPEMS BbIMOS-

<200 us

ey & Lot

HeHWs U3MepeHusl), A5 KOTOPbIX U3MepeHue
BCErAa BbIMOSIHAETCS B OAHO U TO XKe BpeMsi.
OnTuMManbHyo ANWHY CUTrHanNa Heo6xo4MMo
Bbl6MpaTb TakUM 06pa3oM, 4To6bl OHa npe-
BbILLANa ASIUTENBHOCTb LMKIa U3MEPEHNUS,
BKJIlOYas BPEMS N3MEPEHUsi 1 06paboTku
[aHHbIX. BpeMs oXupaHus ons BHeLWHero
TpUrrepa cocTaBsieT NosOBUHY NOJIHOWM
ONUTENbHOCTH CUTHANa, Mo3TOMY, YeM
MeHblle ANIMTeNIbHOCTb CUrHanNa, TeM MeHb-
Wwe 6yneT BpeMsi OXXUAAHUSA. YyULleHHas
NOBTOPSIEMOCTb Y 3HAYMUTENbHOE YCKOPEeHUe
BbINOSIHEHWS n3MepeHuit (TpuBnnaunTensHo
00 500-600 MKC) 415 NOCTOSAHHbIX CUrHAMOB,
Takux kak WCDMA v LTE-FDD, gocturatwoTcsa
npv Ucnonb30BaHWM BEKTOPHOrO reHepaTo-
pa v BEKTOPHOro aHanu3aTopa CUrHanoBs B
dopmarte PXI.

BkntoyeHue B npouecc
TECTUPOBaHWS METOL0B
OTCNEXUBAHUS OrmbatoLLen

1 LuMdPOBbIX MPeabICKaXKeHU

Otcnexusanue ormnbatowen (ET) nnm undpo-
Bble npeabickaxkeHus (DPD) npeacrasnsoT
co6oi HOBblE TEXHOJIOTUW, KOTOPbIE UCTIOSIb3Y-
I0TCA ANS NOBblWeHUA 3G PEKTUBHOCTH yCUIN-
Tenen MmowHocTu. OTcnexunsaHne ornbatouwen
nossonset 6onee apdHeKTUBHO UCNONL30BATH
3HEPruto B yCUNUTESIe MOLLHOCTH 3a CYET TOro,
YTO CMeLLeHNe Ha CTOKe OTCJIEXMUBAET aM-
nAuTyny ormbatowen BXogHoro curHana. Xa-
pPaKTepUCTUKA yCUNIUTeNs cTaHoBUTCS Gonee
JIMHEWNHOW 1 AaeT BO3MOXHOCTb fOCTUraTb
601e€e BbICOKMX MUKOBbIX 3HAYEHUIN MOLLHO-
CTV NPY MOHUXXEHHOM YPOBHE UCKAXKEHUN,
paboTas c 6onee BbicokuM KMO. MeTogom

www.keysight.comfind/modular

LMPOBLIX NPefbICKaXKEHWUA MOXKHO YCTPaHATb
HESIMHENHOCTU YCUNUTENS MOLLHOCTH, KOrAa
oH pencTByeT ¢ BbicokuM KM cyMMupoBaHus
MowHocTu. MeTton DPD obecneunBaeT yBenu-
yeHune KoabduLmeHTa ycuneHus, 3a cYeT Yyero
noebiwaeTcs U 3bPeKTUBHOCTb paboThbl ycu-
nutens MowHocTu. Mpu no6asneHun B npo-
LLecc TeCTUPOBaHUS METOL0B OTC/IEXKMUBAHUS
ormbatoLien n LMbPOBLIX NPeabiCKaXeHUN,
KoTopble No3BoNSAT NoBbicUTb KM 1 ynyy-
LWINTb XapaKTePUCTUKN YCUSTUTENSI MOLLHOCTH,
yBenuunBaetcs obliee BpemMs TeCTUPOBaHWS.

MoBbICUTbL CKOPOCTb U3MEPEHUN NpU TECTUPO-
BaHWW C NPUMEHEHMEM MeTO[0B OTC/IeXMBa-
HUSA ornbatoLen n LMPpPOoBbIX NPeablCKaXKeHUn
MO>KHO 33 CYET MCNOJIb30BaHUS YCKOPUTENS
n3mepeHun B popmate PXle, nocTpoeHHo-

ro Ha 6ase nporpamMMunpyemMon JIormyeckomn
MHTErpanbHOM cxeMbl. YCKOpUTEnb uaMepe-
Hu M9451A B dopmaTte PXle, BbinyckaeMblit
koMnaHuen Keysight, u cootBeTcTBylowee
nporpammHoe ob6ecnevenue ana MJINC Bxoaat
B COCTaB MoAaynbHoro peweHus Keysight gns
TecTupoBaHusa napameTpos BY-ycunutenen
MOLLHOCTM / MOAysel conpsiXKeHnsa u gecs-
TUKPATHO NOBbILLAKT CKOPOCTb U3MEPEHUN,
BKJIlOYalOLWMX B cebs oTCNIeXXnBaHme oru-
6atowen n uMdpoBble NpeabiICKaXkeHna ans
3aMKHYTOro/pasoMKHYTOro KOHTYpa. [pu aTom
3aTpaTbl BPEMEHW COCTaBMAT NULLb AeCATKU
MUNINCEKYHA, @ 06Las ANUTEeNbHOCTb U3Me-
peHusi He npeBbiwaeT 100 Mc.

CoKkpallueHne BpEMEHN TECTUPOBAHUS NPU CO-
XpaHeHWM NOBTOPSIEMOCTH, 0COBEHHO B CBETE
MCMNOJIb30BaHNS Pa3BUBAOLLNXCA TEXHOMOMUN,
TaKUX Kak oTcnexuBaHve orubatoweit (ET) n
unoposblie npeabicka)keHus (DPD), kpaiHe
Ba)XHO A4J18 NpoM3BOAUTENEN ycunutenen
MoOLHOCTH. TUNOBOE pelueHne ANs TeCTUPOBa-
HUA napameTpoB BY-ycunutenen mowHocTtu /
MOZYJiel CONpSAXeHus, cneymanbHo paspabo-
TaHHoe Ansa obecneyeHns BbICOKON NPONYCK-
HOWM CNOCOBHOCTU M TOYHOCTU U3MEPEHWH,
No3BOJSISET BbICTPO BbINOSIHUTL OMUCAHHbIE
BbllLE UBMEPEHWS, A TaKXKe 06nafaeT psaaoM
APYrMX NPenuMyLLecTB.

[ns nony4yeHns [ononHUTeIbHON MHPOpPMa-
unm nocetuTe Beb6-canT:
www.keysight.com/find/solution-padvt
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Tnnosble peweHna B popmaTax PXI n AXle
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Bonee rnyboknin aHanm3 gaHHbIX C NOMOLLbIO TUNOBbIX PeELUeHUN
OoT KoMnaHum Keysight

TunoBble peLeHnst — 3TO XOpPOLo
3apekoMeHpaoBaBLIMe cebsi cucTembl
TeCTMPOBaHMS, BKJIlOYatOLWMe annapaTHble
M NporpaMMHble NPOAYKTbl KOMMNaHUK
Keysight. Tunosbie peweHuns nossonstoT
Nnosb30BaTENISIM 3HAYUTESIbHO YCKOPUTb
npoLecc Co3faHNs TeCTOBOW YCTAaHOBKM
0J15 pelleHns KOHKPeTHOM NpaKkTuyecKomn
3apjauu.

Tunosble peweHus Keysight, pazpaboTaHHble
B TECHOM COTPYAHUYECTBE C 3aKa3ynMKammu

M HanpaBJieHHble Ha pelleHne Hanbonee
BaXHbIX 3afia4 TECTMPOBAHUSA, ABNAOTCS
OTNpPaBHOWN TOYKOWN NPU CO34aHUN
Cneunanm3npoBaHHbiX KOHTPOJTbHO-
M3MEepUTENbHbBIX CUCTEM U BKNIIOYALOT B cebsi:

— Habop annapaTHbIX CpeAcTsB,
npeacTaBnsoLWNX cobon
n3MepuTesibHble Nnpubopbl B popmaTax
PXI, AXle, a Tak>xe npubopsbl
B HAaCTOJIbHOM UCMOJTHEHUN

— [porpaMMHble NpUIOXKEHUs, TaKUE Kak
89600 VSA, Signal Studio n npoune

- KomaHpabl nporpaMMupoBaHus
OTKPbITOrO CTaHpapTa Ans
BbINOJIHEHUSI KOHKPETHbIX UCMbITAHUN,
nosgonswLWwme oNnTUMN3NPOBaTh
CKOPOCTb TECTUPOBAHMUS U NPOMYCKHYH
CMocoBHOCTb KOHTPOJIbHO-
M3MepUTENIbHON YCTAHOBKMW.

TecTMpoBaHWe yCUNIUTENS MOLLHOCTM NPUY MOMOLLU BEKTOPHOI0 aHanu3aTtopa uenen M937xA B dopmate PXle,
BEKTOPHOro reHepaTopa curtanos M9381A B popmaTte PXle v BekTOpHOro aHanusaTtopa curHanos M9391A
B dopmaTe PXle, a TakKe U3MEPUTESIbHbIX MPOrPaMMHbIX MPUITOXKEHUN

FINALIST
TecTupoBaHue napameTtpoB BY-ycunutens “MPACT
MOLLHOCTW / MOgynen conpsiXXeHus . ; Awards
Market Disruptor

www.keysight.com/find/solution-padvt

[aHHoe TunoBoe pelleHne obecneynBaeT ObICTPOE M NOSTHOE TECTUPOBAHMNE
napamMeTpoB yCUIMTENEN MOLLHOCTM C/IeAYHOLLEero nokoneHus (Hanpumep,
YCTPOWCTB C YCUIUTENIIMU MOLLHOCTM, paboTatoWmnMm B AyNIeKCHOM
pexume), BKNo4asa S-napameTpbl, [EMOAYNALNIO, U3MEPEHMUS MOLLHOCTH,
MOLLHOCTM B COCEAHEM KaHaJsie U rapMOHMYecKne nckaxxeHums. Kpome

Toro, B nporpaMMHoM obecneyennn N7614A Signal Studio koMnaHum
Keysight, npegHa3HaYeHHOM A1 TECTUPOBAHUS YCUUTENIEN MOLLHOCTH,
npenycMoTpeHbl GyHKUUM NpeaBapuTEsIbHOr0 UCKaXXeHNs, reHepaLumm n
aHanu3sa orubatowen curHana.

CxoAanMocTb 6bICTPOAENCTBYIOLWENO C/IEASALLEr0 KOHTYpa: < 3 MC
BbicTpble n3aMepeHnsa KoapduumeHTa MOLLHOCTHN B COCEAHEM KaHane

(ACPR): < 500 MKkcC OCHOBbIE KOMMNOHEHTbI:
-« S 2 i M9393A BbicOKONPOU3BOANTESNbHBIA BEKTOPHBIN aHanusaTop
— BbicTpoe naMepeHue NosHOM MaTpuLbl S-napamMeTpoB No 2 nopTam: curnanos e dopmate PXle unn M9391A BeKTopHBIit
28-33 mc no 401 Touke aHanusaTop curHanos B popmate PXle
_ > M9381A BekTopHbI reHepaTop curHanos B dpopmaTte PXle
I(BI;L)CS)Po(ersMepeHue B OTKPbITOM KOHTYpe LNbPOBbIX NPeablCKaXKeHnn MO37xA BeKTopHuii arannsarop uener & bopuare PXIe

M9195A Moaynb uMdpOBbLIX CUrHANOB BO3BYXXAEHUSA/OTKINKA B
dopmarte PXle

M9451A YckopuTens nsmepeHnuii B opmate PXle

N7614B MporpamMmMHoe o6ecneyveHune Signal Studio gns
TECTUPOBAHUSA YCUAUTENEN MOLLHOCTHN
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PeweHnsa ons TeCTUPOBaHNA MHOrOKaHaIbHbIX
cuctem LTE/LTE-A

www.keysight.com/find/solution-lte

YcKkopsiiTe HacTPOWKY, U3MepPeHUs, BU3yaansaumnio 1 TeCTUPOBaHNe NapamMeTpoB
CaMbIX CJI0OXHbIX pa3paboTok, o6ecneymBatloLwmx arperaLmnio HeCyLWmnx 4acToT
HECKOJIbKMX KaHanos, GoOpMUpPOBaHMe Nly4a U MHOFOKaHasbHbl BBOA-BbIBOL,
(MIMO). flo6uBaiTech COBEPLIEHCTBA KOHCTPYKL MU CBOUX U3AENUNA, 06beAUHNB
BO3MOXHOCTU Ha30KOrepeHTHbIX BEKTOPHbIX aHaIM3aToOPOB CUrHAOB B
dopmaTte PXle M9391A 1 BeKTOPHbIX reHepaTopoB curHanos B popmaTe PXle
M9381A c GyHKUMOHaANBHOCTBIO TAKMX MPOrPaMMHbIX MPOAYKTOB KOMMNaHWU
Keysight, kak Signal Studio n 89600 VSA, a Tak)e C YHUKaNIbHbIMU YTUAUTAMU,
obecneynBaLWNMy KOHPUTypUPOBaHNE N KaNMBPOBKY MHOMOKaHaNbHbIX
cucTeM.

— YacTtoTHbiM gnanasoH: ot 1 My go 6 My

— Monoca vactot BY-momynaumm n aHanusa: go 160 My

— CornacoBaHue no BpeMeHu: < 1 HC, HOMUHANbHO

— CornacoaHue no ¢ase: < 1°, HOMMHaNbHO

— M9381A BekTopHbIV reHepaTop curHanos B popmate PXle: < 0,33%
AMnnuTyana sektopa ownbok (EVM) LTE (4x4, nonoca nponyckaHus 10 Mru,
2w

— M9391A BekTopHbI aHanu3aTop curHanos B popmaTte PXle: < 0,36% AMnnutyna
BeKTopa ownbok (EVM) LTE (4x4, nonoca nponyckanus10 MM, 2 Mu)

OCHOBHbIE KOMMOHEHTbI:
M9391A BekTopHbIi aHanusaTop curHanos B popmate PXle
M9381A BeKkTopHbIN reHepaTop curHanos B popmate PXle
N7624B MporpamMmHoe obecneyeHune Signal Studio

ans LTE/LTE-A FDD
89601B MNporpammHoe o6ecnevyexnne 89600 VSA

PeweHne ons KanMbpoBKM MHOFOKAHaIbHbIX
aHTEeHH

www.keysight.com/find/solution-mac

O6ecneynBanTe TOYHOCTb KaJIMBPOBKM U COBEPLUEHCTBYNTE TECTOBbIE
CMCTeMbl 4J19 Y3KOMOJOCHbIX aHTEHH, BKJIl0Yas MacwTabupyemMoe KoamyecTso
KaHanoB., MpMMeHeHWe A0MOSTHUTE IbHbIX MOAY/1el Npeobpa3oBaHus ¢
NMOHMXEHWEM YacTOTbl AN NPUEMHbIX KAHAN0B aHTEHHbI, BbibUpaeMyio
nonocy AeMoaynaumn, a Takxe Bbloop reTepoamHa n uctouyHmkos BY-/CBY-
CUrHanoB.

YacToTHbI ananasoH: ot 0 go 40 My,

— lMNonoca aHanu3a c Ucnosib30BaHNEM Npeobpa3oBaHmMs C MOHUXKEHUEM
yacTtoTbl: o7 300 Ml go meHee 1 kl'W, perynupyemas

MNcxopHasa nonoca yacTtoT: 600 MIy,

— KorepeHTHoCTb da3 Mexnay KaHanamu: < 1°

OCHOBHble KOMMOHEHTBI:

M9703A BbicokoCKOPOCTHOW 12-6UTHbIN AuruTansep B
dpopmate AXle

M9362AD01 YeTbipexkaHanbHblii npeobpa3oBaTenb C
NoHMXKeHneM yacToTbl B popmaTte PXle

M9352A Yeunutens/atTeHwaTop B dopmaTe PXI hybrid

N5193A leHepaTop cMrHanoB ¢ 6bICTPON MepecTporKon
yactoTbl UXG

PeweHwne gnsa MOHUTOPWUHIAa CNYTHUKOBbIX
CUrHanios

www.keysight.com/find/solution-satsigmon

Bocnonb3oBaBWMUCE 3TUM ObICTPOLAENCTBYOLWMM, TMOKUM, KOMNAKTHbLIM U
3KOHOMMYHbIM TUNOBBLIM PELLEHNEM, Bbl MOXKETE OCYLLEeCTBAATb MOHUTOPUHT
3HAYMTESIbHbIX YAaCTeN CNEKTPA U BbIMOJIHATL NPELU3NOHHbIA aHAIN3 CUTHAM0B
c umdpoBon Mopynsaumen, obecneymB TEM CaMbiM KOHTPOJIb LLESIOCTHOCTH
CMYTHUKOBOIO CUrHana.

— YacToTHbIV AManasoH CNeKTpanbHoro aHanmsa: ot 9 klu go 27 My

— WHTepBan yactoT: nponsBonbHbIR, 0T 800 Iy [0 NOIHOMO YacTOTHOMO
AuvanasoHa obopynoBaHus

— CKOpOCTb CKAaHMPOBAHMWA NPU CNEKTPAJSIbHOM aHaNn3e, OAHOKPAaTHoEe
ckaHupoBaHue: > 280 'Mu/c, HOMUHANbHO

— PeXuUMbl CBUNMMPOBAHUSA: HEMPEPbIBHbIN, 0AHOKPATHbIN, C BpDEMEHHbIM
3anycKoMm

@ | P
T T e T S e T

OCHOBHbl€ KOMMOHEHTBI:

M9393A BbicokoNpon3BOAUTESNIbHbLIN BEKTOPHbIA aHanu3aTop
curHanos B popmate PXle unu M9391A BekTopHbI
aHanusaTop curHanos B dpopmaTe PXle

89601B MNporpammHoe o6ecnevyenne 89600 VSA
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LLlaccu n kKoHTponnepbl B popmaTte PXI

www.keysight.com/find/pxi-chassis

LOnsi MOAYNbHbBIX TECTOBbLIX CUCTEM YAacTo TpebytoTca pa3Hoobpa3Hbie annapaTHble

N NPOrpaMMHble KOMMNOHEHTbl. MexaHnyeckas v 3afIeKTpu4Yeckasi COBMECTUMOCTb KOMMOHEHTOB
M COBMECTUMOCTb NPOrpaMMHOro obecrneyeHuns SBASIOTCS KIOYEBbIMY BONPOCaMMu

npu koHGurypuposaHum sawmnx cucteM. Laccu u konTponnepsl Keysight B popmate

PXI o6ecneunBatoT cornacoBaHHyt paboTy annapaTHbIX KOMNOHEHTOB B dopmaTe PXI,
nporpaMMHoro obecneyeHus n conyTcTByOWMX cpeacTs. [lna obecneyeHns MakcMManbHon
rMOKOCTM M B3aMMO3aMeHAEMOCTHM cieayeT BbloMpaThb Wwaccu, aHasormyHble M9018A,

B KOTOPbIX BCE C/IOTbI FTMBpUAHbIE M MO3BONAIT NPUMeEHATb Moaynu ¢opmaTtos PXI-1 Hybrid

n PXle. Mpu ncnonb3oBaHnM BHELWHEro KOHTPOJIepa ciepyeT BblbMpaTh NaaTy agantepa
PCle® M9048A, koTopas onTMMU3npoBaHa Ass paboTsl ¢ nnHUAMM PCle 6onblwion ganHb

1 obecneynmBaeT M30JISILMIO TAaKTOBbIX UMMYIbCOB C HU3KMM YPOBHEM [XXUTTEPa TaKTOBbIX
nMnynbcoB / faHHbIX. BcTpoeHHbIN kKoHTponsiep MP036A 1 BbICOKONMPON3BOANTENbHbIN
KoHTposnnep M9037A B dopmaTte PXle — npekpacHbI BbIGOp ANs yNpaBieHUs TeCTUpoBaHneM
yepes waccu PXle.

Ucnonb3osaHne =
BCTPOEHHOr0
KOHTposIepa =;
B popmate PXI l

Ucnonb3osaHne
nepeHocHoro 1K B
KayecTBe KOHTposIIepa

2 >
#  M90458

BCTPOEHHBIA KOHTPOANEP B
Gopmare PXle

M9037A
l BLICOKONPOM3BOANTE b HbIIE

Anantep Express- B T
Card ans PCle Y12008

KaGens PCle

!
B —

AR M9048A
Ananrep PCle

|
=

06w Mt 0630p LWACCKU, KOMMNbIOTEPOB, KOHTPOJJIEPOB U KabesbHbIX COEANHEHUN

MIOZIA "~ M9018A
] Vntepdeiic Waccw & popmate

PXle - PCle PXle c 18 cnotamm
Y1202A
Kabens PCle

Ucnonb3osaHne
HacTonbHoro K
& B KayecTse KOHTposnepa

CoBeTbl N0 BbIOOPY KOHTPOJIEPOB M cnocoba nogKYeHns

LLaccn M9018A B popmaTte PXIl Ha 18 cnoToB o6ecneynmBaeT CKOPOCTU, COOTBETCTBYOLME
cneundukaumnm Gen2, n umeet 16 cnotos B popmate PXle hybrid, noaToMy NnpoeKTUPOBLUNKHN
CUCTEM MOTYT NPOMU3BOJIbHbLIM 06Pa30M KOMBMHMPOBATL MOAY/IM, COBMECTUMbIE C popMaTamMu
PXle n PXle hybrid.

M9036A BcTpoeHHbIt KoHTponsiep B ¢opmaTe PXle c npoueccopom Intel 15u 4 TB
onepaTUBHOM NaMATM MOXKET MCMOb30BaTbCS A1 PELUeHMs 3a4a4 CpeAHeN COXHOCTK, Npu
HeobX0AMMOCTM CHUXKEHUS PacxofoB UM B TOM CJlyyae, Koraa AJs yCTaHOBKU TeCTMPOBAHUSA
TpebyeTcs onepaumoHHasa cuctema Windows XP.

M9037A BcTpoeHHbIn KoHTponnep B dopmaTe PXle c npoueccopom Intel 17 n 4 b
onepaTUBHOM NaMATU PeKOMeHAYeTCs AN NPUMEHEHMS B yCTaHOBKaXx, rae Heobxoanma
BbICOKas MPOM3BOAUTENLHOCTb. ECin Bbl peliaeTe 3agauu, Tpebyrowme 6onbworo o6bemMa
naMsTu, 3anyckaete 0fHOBPEMEHHO HECKOJIbKO MPUJIOXKEHUI N NepeckinaeTe oOT Waccu
PXle B komnbiloTep 60/1bWON 06bEM AaHHbIX, BMECTO BCTPOEHHOT0 KOHTposinepa M7036A
pekoMeHOyeM BbibMpaTb KoHTponnep M9037A. B coctaBe Mogyna M9037A Takxke nMeroTcs
CbeMHbI TBEPAOTESIbHbIN HAKONUTENb U pa3beM X8 Ha nepegHeln naHenu, obaeryawwmmn
NnoAKJ/IKYeHne BTOPOro Waccu.

Ecnu ans nopknioyeHns K waccu B popmate PXI Bbl nonb3yeTechb HACTONIbHBIM KOMMbIOTEPOM,
cnepyet BbibpaTh agantep PCle ons HacTonbHoro koMnbloTepa M9048A n kabenb PCle
Y1202A.

Ecnu ons nogknwoyeHus K waccu B popmate PXI Bbl nonb3yeTecb NEPEHOCHBIM KOMMNBIOTEPOM,
cnepyet BblbpaTh apantep ExpressCard pns PCle M9045B n ka6enb PCle Y1200B.

JIe3Hble CCbIJIKU

KoHdurypauunm
C HECKOJIbKMMMU LIaccu

[ns noCTPOEHUS CUCTEM C HECKONIbKUMU
Laccuy B cocTaBe, 41 NOAKJIIOYEHUS
waccu M9018A B popmaTe PXI

MOXHO MCNOMb30BaTh NHTEpdeNc

PXle - PCle M9021A. B 3aBucumocTu

OT ONepaLoHHOM CUCTEMbI U TUNA
MCMNOIb3YyEMOr0 KOHTPOJ/IEPa,
[0MyCTUMO COBMECTHOE NoJKIYeHne
MaKCUMyM 4 waccu. NMpun 3ToM BO3MOXKHO
co3[aHune pasINYHbIX KOHPUTrypaumm,
BKJ1I0YAsi CUCTEMbI C KAaCKaAHOMW UK
3Be34,006pa3HON CTPYKTYpON.

Ons nonyyeHuns 6onee nogpo6Hom
MHbOPMaLNM O KOHPUTYpPaLUAX CUCTEMBI
nocetTuTe Haw Beb6-canT: www.keysight.
com/find/pxie-multichassis.

MepeyeHb NPOTECTUPOBAHHbIX
KOMMNbOTEPOB

MNepeyeHb NoAAEPKMBAEMbIX

M NMPOTECTUPOBAHHbIX KOMMbIOTEPOB

1 BCTPaMBaeMbIX KOHTPOJJIepoB
npueedeH B AokyMeHTe Ne 5990-7632EN.

B paHHOM pa3pnene:

M9018A LLlaccu Ha 18 cnoToB B
dopmaTe PXle

M9037A BbiCOKONPOU3BOAUTENbHbIN
BCTPOEHHbIN KOHTposiep B dpopMaTe
PXle

M9036A BCTpOEHHbIN KOHTpOIiEp B
dopmaTe PXle

M9021A UnTepdeiic PXle - PCle®

M9045B ApanTep PCle ExpressCard:
Gen1

M9048A ApanTep PCle gns

HacToNIbHOro KoMMbloTepa: Gen2
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Keysight M92018A

LLlaccu B dpopmaTe PXle,

18 cnoToB

www.keysight.com/find/m9%018a

Laccu M9018A xapakTepn3yeTcs MaKCUMasibHOM MMBKOCTBIO, @ TAKXKe BbICOKOM CTEMEHbIO
COBMECTUMOCTM U Npon3BoanTeNibHoCTU. Hannume 16 rubpupaHbix cnotos B dopmate PXle
no3BosigeT pa3paboTumKy CUCTEMbI MO CBOEMY YCMOTPEHUIO BbIGUPATb HYXXHOE KOJIMYECTBO U
KoMbBuHaumnto mopynen PXle n coemecTumbix ¢ PXle rubpuaHbix Mogynen, a TakKe onpepenaTb
X MecTonoJsioxeHne. YcoBeplleHCTBOBaHHas cucteMa kommyTauun PCle moxeT paboTaTh Ha
CKOPOCTAX WWHbI 2-ro nokoseHus (Gen 2) u KOHGUrypUpPOBaTLCS TakUM 06pa30oM, KOTOPbIN
obecneynT onTUManbHY NPOU3BOAUTENBHOCTL NPU paboTe ¢ N06bIM KOHTponepom PXle.
CucTteMa oxnaxKfeHuns MHHOBALVMOHHON KOHCTPYKLMMW NO3BONISET yCTAaHABAUBATD LIACCH B
OTCeKe CTaHAApPTHOM cToMKK BbicoTon 4U 6€3 Heo6XoAMMOCTM OCTaBNATb 3anac NPoCcTpaHCTBa
BblcoToM 1U, KoTopbl paHble TpeboBancs ansa oxnaxaeHus. Bocnonb3oBaBlwunch
COBPEMEHHbIM BCTPaUBaeMbIM KOMMNbIOTEPOM BbicOTOM 1U, Bbl MOXKeTe NOCTPOUTH MOLLHYIO
CUCTEMY, UCNOJIb3Ysi MOHTAXHOE NPOCTPAHCTBO BbicOTON BCero 5U.

TexHMYecKUe XxapaKTepUCTUKN

Pazmep

KonuuecTtBo cnotoB

BbixogHas MoWwHOCTb

PaccenBaHue MolLHOCTH

4U

18, M3 HKUx 16 cnoToB rMbpuAaHbIE, COBMECTUMbIE
¢ PXI-1 n cPClI (tonbko J1), PXle, PXI-H

Bxon ~220-240 B: 867,5 BT

Bxon ~100-120 B: 717,5 Bt

CucteMHbIn cnoT: Makce. 140 Bt

CnoT nonb3oBaTens: MakKc. 42 Bt

KoHdurypauus KkaHana cBsisu cUCTEMHoOro cnora (Bbi6upaemas)

2-KaHanbHas

1x8 (kaHan 2 HeaKTUBEH)

KoHburypaumsa ons M9021A

2-KaHanbHas
KOHUrypaumsa

4-kaHanbHas
KOHbUrypaums

CkopocTb nepefayn

NaHHbIX (MakcumanbHas)

2x8
Lx4

Mexpay cnotamu: 4 F'b/c Mexxay CUCTEMHBIM CIOTOM U
cnotom nonb3oBaTens: 8 [b/c

Keysight M9037A

Bbicokonpounssoau-
TeJIbHbI BCTPOEHHbIN

KOHTpoNnep B popmare

PXle

www.keysight.com/find/m9%037a

&)
(g

HOBWHKA

M9037A npencTtaBnseT co60 BCTPOEHHbI KOMMNbIOTEPHbIN KOHTponnep B ¢opmaTe PXle,
3aHUMaLWmMn 4 cnoTa n paboTatowmii nog ynpasneHmeM onepaumoHHomn cuctemsl Win-

dows Embedded Standard 7. [laHHbI KOHTpONNEp NpefHa3HaYeH A5 UCNONb30BaHUS B
BbICOKOMPOU3BOANTESIbHbBIX U CJIOXKHbIX CUCTEMAX, MMEKLWMX HECKObKO Wwaccu. Hannune
CbeMHOro TBepaoTesibHoro HakonuTens (SSD) emkocTbio 240 G genaet ero NpUrogHbLIM

OJ1 3KCNJlyaTauum B 3almuieHHbix cpegax. KoHtponnep M9037A nocTpoeH Ha ocHoBe
yeTblpexbsifgepHoro npoueccopa Intel i7-4700EQ ¢ TakToBOM YacToToM 2,4 I'TL U HU3KKUM
notpebaeHVeM aHeprun, KOTopbin nopgaepxueaet TexHonoruwo Hyper-Threading, uto fenaet
ero uaeanbHbIM CPeACTBOM AJ1S NPOBEPKM FOTOBON NPOAYKLMM U TECTUPOBAHMS, BbINOSIHAEMOrO
B npouecce NpoM3BOACTBa.

TexHu4eckue XaAPaKTepUCTUKn

Pasmep
uny

Hakonutens: Tun
06beM

OnepaTuBHas
namsaTb:

KoHourypauum
M NPOMNyCcKHas
cnocobHOCTb
kaHana PCle

CoeounHeHUsa Ha
nepegHen naHenu

4 cnoTa B cuctemHoMm Mogyne PXle
Intel i7-4700EQ, yeTbipe ssigpa, TakTOoBas YacTtoTa 2,4 'y,

2,5" SATA
240TB SSD

4B B CTaHOAPTHOM KOMNJIEKTaLUK; onunoHansHo 8 unu 16 I'b;
MakcumyM fo 32 I'b npu Hannuum mopynen RAM pasmepom 16 I'b

PCle 4x4: 2 kaHana obecneynBaloT TEOPETUYECKYIO NMPOMNYCKHYHO
cnocobHocTb 8 ['B/c v npakTuyeckyto 6,4 Nb/c

PCle x8, x16: 2 kaHana o6ecneynmBaoT TEOPETUYECKYIO NPOMYCKHYHO
cnocobHocTb fo 12 F'B/c n npakTuyeckyto 9.6 I'b/c

PCle x16: kaHan mexnay LMY 1 cuctemont kommyTtaumm
06beaMHUTENbHON NiaThl o6ecneynBaeT TEOPETUYECKYIO MPONYCKHYIO
cnocobHocTb fo 16 FB/c n npakTuyeckyto 14,2 N'b/c

4 nopta USB 2.0 n 2 nopta USB 3.0; 2 nopTa Gigabit Ethernet n pasbem
GPIB (kaHan obLiero nosb30BaHuns).

Pa3bem x8 PCle ons nogknoyeHuns maccusa RAID unu pacwmvpeHnus
cuctemsbl PXI
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Keysight M9036A

BcTpoeHHbIM KOHTpoONep
B popmaTe PXle

www.keysight.com/find/m9036a

YcTtponcteo M9036A npepcTaBnsieT cob6ov BCTPOEHHbIN KOMMbIOTEPHbIA KOHTpOJIEp

B dpopmarte PXle, ncnonb3yeMbinn Kak nnatdopma AN CO3LaHUA KOMMNAKTHbIX CUCTEM.
KoHourypaums kKommyTupylowen o6begMHUTENBHOM NIaThl ¢ 2 KaHanamu, 2x8 Gen 2,
[enaeT 3TOT KOHTPOJIIEp UAeasibHbIM ANs YCTaHOBKM B waccu Keysight M9018A. [aHHbin
MoAyb, LUINPUHOW 3 CNIOTa, JIEFrKO UHTErpupyeTcs B rM6puaHbIe TeCTOBbIE CUCTEMbI NMPU
nomown nHtepdencos GPIB, USB n LAN, pasbeMbl KOTOPbIX PacrooXeHbl Ha nepefHen
naHenu. Kontponnep M9036A noctpoeH Ha 6a3e ABYyXbsSAEpHOro npoueccopa cpefHen
npoussoantenbHocTu Intel Core i5 ¢ ucnonb3oBaHueM TexHonorun Hyper-Threading, uto
No3BONSET MPUMEHSATb ero B MHOro3afayHblx cpepax.

Pasmep
uny

Hakonutenb: Tun
06bem

OnepaTuBHas
namsaTb:

KoHourypauums
kaHana PXle PCle
CkopocTb nepegayu

naHHbix PXle PCle
(makc.)

CoeounHeHua Ha
nepegHen naHenu

TexHUYECKUEe XapaKTepUCTUKHU

3 cnota B cucteMHom Moayne PXle
Intel i5-520E, pBa sgpa, TakToBas yactoTa 2,4 [Ty

2,5" SATA 11 SSD
160TB

4B B CTaHAAPTHON KOMNNEKTaUMK; onumMoHansHo 8 I'b;
Makcumym 8 I'b

2x8 unu 4x4 (koHUryprMpoBaHMe BbINOJIHAETCS
aBTOMATUYECKU, UCXOASA U3 KOHOUIYpaLMm waccu)

Makc. 2 'b/c k npoueccopy u oT Hero
Makc. 4 'b/c Mexpay kaHanamm obbeanHuTenbHom nnatel PCle
(2-KaHanbHbIN pexxunm)

USB (4), 10/100/1000 LAN (2), VGA 2028x1536 npu 75 Iy,
(Tpebyetca nepexogHuk DVI-VGA), DVI-I go 1920x1200 npwn 60
'y, GPIB (Micro-D, 25-koHTakToB), cnot ons ExpressCard 34
mMm, PX| Bxoa/Bbixon 3anycka (SMB)

Keysight M2021A

NHTepdenc PXle - PCle
www.keysight.com/find/m9%021a

NuTepdeiic PXle - PCle M9021A o6ecneuynBaeT KaHan cBaA3un Mexay waccu M9018A B
dopmaTe PXle n BHELWHUM ynpaBasiiowmM KomnbioTepoM. OH TakKe MOXeT UCMOoJIb30BaTbCS
nns obbeguHeHUs Heckonbkux waccu M9018A nnu ans obecneyeHns KaHana CBA3U Mexay
waccu B popmate AXle n MP018A. Mocne ycTaHOBKM B LLACCK U NMOAKITIOYEHUS K KOMMNbIOTEPY
npu noMowm ctaHgapTHoro kabensa PCle moaynb M9021A o6ecneynBaeT nociefoBaTesibHbIN
KaHan CBA3M MeXAy 3TUMWU YCTPONCTBAMM C O4EeHb BbICOKOM NPOMYCKHOM CNOCOBHOCTLIO.
JTOT KaHaJs CBSA3M NPO3payYeH ANs NPOrpaMMHbIX MPUITOXKEHUN, paboTaloLWmnx Ha KOMMblOTepe,
n obecneymBaet npsiMoe ynpaeneHue moaynamm popmatos PXI u PXle. UHTepdelic PXle —
PCle M9021A ncnonb3yeT cneumnanbHble PyHKUUN, BCTPOEHHble B Wwaccu PXle M9018A, n He
COBMECTUM C CUCTEMHbIMU CIOTaMu Apyrux waccu B popmate PXle.

TexHMYecKUe XxapaKTepUCTUKKU

Pa3mep

KoHdurypaums kaHana

PCle

CKkopocTb nepepayu
OaHHbIX (MaKc.)

Pa3beMbl Ha nepepHen

naHenun

MHankaTopsbl Ha
nepenHen naHenu

MoTpebneHune aHeprum

OnvHa kabens

1 cnot BbicoTOM 3U

KaHan Gen2 x8 k ocHoBHOMY waccu M9018A
Kanan Gen1 x8 k BcnomoratenbHoMy waccu M9018A
nnn M9502A/05A B cucteMax ¢ HECKOJTbKUMU LIAccu

4 T'B/c K BHELWWHEMY KOHTpOSINEpy

4 TB/c K 06beANHUTENIbHON Nf1aTe OCHOBHOTO WaccK
M9018A

2 I'b/c Mexxpy oTAENbHbLIMU LIACCU B CUCTEMAX,
00beANHAIOLWMNX HECKOBbKO LWaccu

x8 PCle kabenbHbIN pa3beM

CBeToguoaHbIN NHAMKATOP cocTosiHMS TpakTa PCle

5 Bt (cTaHgapTHO)
Lo 2 M, nogaep)X1BaeTcs NacCcMBHbIN Kabenb
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Keysight M9045B
Apantep PCle Express-

Card

www.keysight.com/find/m9045b

S

Apantep M9045B npepacTtasnsieT cob6ont uHTepdericHyto nnaty PCle, koTopas MoxeT
Mcnonb3oBaTbCs cOBMeCTHO ¢ waccu Keysight B dopmaTte AXle, Hanpumep M9502A/5A, unu
nHtepdencom PXle - PCle, Takmum kak M9021A. [laHHbI apanTep BbiNoJHEH B dopM-dpakTope
ExpressCard 34, koTopbii 06bI4HO MCNONb3yeTcs B HOYTOYKax. 3TOT MoAynb obecneynBaeT
KaHan cBsA3u ¢ komnboTepom x1 Genl (yHuBepcanbHbin kaHan 0SS-PCIE-HIB2-EC-x1).

TexHuuyeckue XapPaKTepucTuku

®opmMaT nnaThbl
Pa3mepsl

KonnyectBo cnoTtoB
MNnK

CKopocTb nepenauu
naHHbIX (Makc.)

Pa3sbem

LOnvHa kabens

PCle ExpressCard 34
34 mm (1,34") x 10,8 MM (4,36")
1

250 Mb/c

x1 PCle kabenbHbI pasbeM

Lo 7 M, nogaep)1BaeTcsa NnacCcMBHbIN Kabenb

Keysight M9048A

Apantep PCle ans
HaCTONIbHOIrO KOMMNbIOTEPA

www.keysight.com/find/m9%048a

e vl

Bl
z
a

&

UHdopmauusa o apaiBepax

MoppepxnBaeMble

onepauunoHHble CUCTEMbI

CTaH,D,apTHbIe coBMeCTUMbIe

npanBepbl

MoppepxknBaeMble cpenbl
paspaboTku npunoxeHui (ADE)
BubnuoTtekun BBOAa/BbIBOAA

Keysight

ApanTtep M9048B npepnctaenseT cobon mHTepdencHyt nnaTty PCle ona HacTonbHOro
KOoMMbloTepa, KoTopasi o6ecrneymBaeT BbICOKONMPOU3BOAUTENbHbIN KaHan ces3un (Gen2 x8)
MeXAay ynpaBnsiwoLwmM KoMnbloTepoM u waccu B dopmate PXle nnu AXle. B apantepe M9048A
ncnonb3yetca kommyTaTop PCle co cxemMon BbiaeneHMs TAaKTOBOIO CUTHaa, rapaHTUpYOLWni
BbICOKOE Ka4yeCcTBO TaKTOBOro CUrHasna, nepepasaemoro no kabentw PCle k waccu B dopmate
PXle unu AXle. B pe3ynbTate agantep obecne4ynBaeT NOCTOSHHOE BbICOKOCKOPOCTHOE
CoeiMHEHNE, KOTOPOE NMeeT CTabuIbHO BbICOKNE XapaKTEPUCTUKM U COOTBETCTBYET
cneundukaumsm Gen 2, HezaBucuMo oT ncnosb3yemoro MNK. JaHHbI agantep paboTaeT

B 6onbwmHcTBe cnoToB PCle Gen 3 B MK. [laHHOEe yCTPONCTBO COBMECTUMO C HAaCTONbHLIMU
WX CTOEYHbIMU KOMMNbIOTEPAMU, KOTOPbIe OCHaLLeHbl cnoTamu pacwupenus PCle x8 nnu x16.
3ToT apanTep noagKNYaeTCs HEMOCPeACTBEHHO K waccu M9502A/5A B dopmaTe AXle

mnu waccu M9018A B popmaTe PXle npu nomowum kabensa PCle Y1202A.

TexHu4eckme XaAPaKTepUCTUKun

®opmMat nnathl

CoBMeECTUMOCTb CO
cnoTtomMm

PazmMepbl

CkopocTb nepepauu
OaHHbIX (MakKc.)

Pasbem
MHAankaTopbl Nnatbl

NoTpebneHue
3Heprum

OnuHa kabens
KpoHwTewnH PCI

Mnata PCle nosioBUHHOro pasmMepa (MONOBMHHLIN pasmep
Mo BbICOTE W WHNPUHE)

x8 n x16; Gen1, 2 unn 3

55 MM (2,2") x 114 mm (4,5")
4 TB/c (Gen2 x8 cnot MK)

x8 PCle kabenbHbIn pa3bemM IPASS

CBeToaAnOAHbIE UHANKATOPbI COCTOAHMNA KaHana u pexxunuma
nepenauu

7 Bt (cTaHgapTHO)

[o 2 M, naccuBHbIN Kabenb (He BXOAWUT B 06beM NocTaBKK)

KoMnneKkTyeTca cTaHAAPTHBLIM Y HU3KOMPOPUIbHBIM
KPOHLITENHaMun

M9018A: Microsoft Windows 8.1 (32/64-6uT), Windows 7, SP1 (32/64-6ut) n Windows XP (32-6uT)
M9036A: Microsoft Windows 7 (32/64-6uT), Windows XP (32-6uT)

M9037A: Microsoft Windows 7 (32/64-6uT)

IVI-COM, IVI-C, LabVIEW

M9018A: Visual Studio (VB.NET, C#, C/C++), LabVIEW, LabWindows/CVI, VEE
M9037A n M9036A: Visual Studio (VB.NET, C#, C/C++), LabVIEW, LabWindows/CVI, MATLAB
Bkntouas 6ubnunoteku VISA, Keysight Connection Expert, |0 Monitor
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Moaynwun cbopa gaHHbix B dopmMmaTe PXI

www.keysight.com/find/pxi-data-acquisition

[aHHble KOHTPObHO-U3MepUTEbHbIe Npubopbl B dopMaTe PXl o6ecneynBaoT guHaMmuyeckoe
npeobpasoBaHue LUGPPOBbIX CUTHANIOB B aHANOr0BbIE, ABSIOTCS MCTOYHUKOM HaMNpsiXKeHus/Toka,
a TaKXKe BbICOKOBOJIbTHBIMW YCTPOMNCTBAaMUN cbopa faHHbIX U XapaKTepu3yTcs MaKCUManbHOWM
rMBKOCTbIO, KOTOPasi NO3BOJISIET COOTBETCTBOBATL YaCTO MEHAOLWMUMCS TPe6OBaHMAM K cUCTEMaM
c6opa AaHHbIX U TECTUPOBAHWS B aBTOMOOUIBHON NPOMBILLIEHHOCTH.

M9185A Liudpo-aHanorosbii npeo6pasoBatenb B popmaTte PXI
c 8/16 n30n1MpoBaHHbIMU KaHaaMM — MOJIHOCTbIO HE3aBUCUMBIN,
M30/MPOBaHHbIN LMdpPOo-aHanorosbii npeobpasosartess (LLAM),
KOTOpbIV NO3BONAET NapannesibHo popMMPOBaTb BbICOKNE
YPOBHU HanpsxeHusa no 8 unm 16 kaHanam. Mogynb M9185A yacto
BXOAWT B COCTaB YCTAHOBOK, rae TpebyrTcs BbIXOAHbIE CUTHATbI

c HanpseHueM Ao +16 B. OgHo 13 ero npeuMyLecTB — Hann4yme
YHKUMM ancTaHunoHHoro cunteieaHna (SENSE), kotopas
obecneynBaeT TOYHOCTb BbIXOAHbIX HAMPSXXEHUN.

M9186A UcTouHuk HanpsikeHus/Toka B popmare PXI c ogHum
W30JINPOBAHHbIM KaHaJIOM NpeacTaBaseT co60M NCTOYHUK
HanpsXeHUs/ToKa, KOTopPbIA NO3BONSET NOAABATh HaNpPsXXeHne

0o 100 B, npu 3aToM n3mepss pe3ynbTUPYHOLLNIA TOK, MU NOAaBaThb
3a[aHHbIN TOK, U3MEPSIS NPU 3TOM Pe3ySbTUPYIOLLEE HAaMPSXKEHME.
CxopHas GyHKLMS UCTOYHMKA TOKA/HaNps>XKeHUsl ucnosib3oBanach
B BbINYLEHHOM paHee MoAyJse ynpaBneHus namepeHnsmn Keysight
E6171B. Mogynb M9186A MoxeT NCNONb30BaTbCA B HU3KOBObTHbIX
YCTaHOBKaX AJisi TECTUPOBAHUS YCUTUTENEN U NPUMEHSeTCs NS
pelleHns TaKnX 3a4ay, Kak onpefeneHne napaMeTpuyecKkux
yTeuyeK B KOHTaKTax BBOAa/BbIBOAA, TOKA CMELLEHNs, UMNeaaHca,
NOPOroBOro HaNpPsXXeHUS U HanpsXeHUs dukcaumu. JaHHbIN
MOZY/b TaKXXe MOXEeT NPUMEHATLCS NPU TeCTUPOBAHUMN
BbICOKOBOJIbTHbIX YCUITUTENEN, HanpuMep, Npu NpoBepKe Hanmyus
OrpaHMYUTENbHbIX ANOL0B, KOrAa BbIXOAbl @HHOM0 MOAYSIS
yNpaBAsioT MHOYKTUBHOW Harpy3Kou.

M9188A OuHaMuueckuit unppo-aHanoroBbiit npeobpasoBaTenb
B ¢opmaTte PXI, 3aHMMaOWNIN 0AWH CNOT B LWaccu, obecneymeaeTt
Hanuuve 16 04HOBPEMEHHO AENCTBYOLWMUX N30JIMPOBAHHbIX
KaHanoB, UMeeT BbICOKOE pa3peLleHne n cKkopocTb 06HOBNEHUS
500 KBbib./c. Mopynb M9188A npeanbHo nogxoaut ons
MCMONb30BaHUsA B TECTOBbLIX CUCTEMAX, B KOTOPbIX TpebytoTcs
OLHOBPEMEHHO AeNCTBYOLWME CUTHANbI BenynHon go +30 B

nnn +20 MA B KaXX[A0M KaHane u/unu 4 n3onmpoBaHHbIx 6aHka
no 4 KaHana B KaXkaoMm.

M9216A BbicokoBOJIbTHbIN 32-KaHaNbHbIM MoAynb c6opa
BaHHbIX B popmaTte PXI npencrasnsiet cobont u3aMepuTenbHbIN
610K C LUMPOKUM AMana3oHOM naMepsemoro HanpskeHus. C ero
NMOMOLLbIO MOXHO AIMHAMUYECKUN OCYLLECTBASATL C6OP AaHHbIX

0 MOJTOXKUTENbHBIX YPOBHSAX HAaNpPSI)XEHWUS OAHOBPEMEHHO Mo
HECKOJIbKUM KaHanam, 4To fleNaeT ero naeasibHbiM KOMMNOHEHTOM
019 aBTOMaTU3MPOBAHHbIX CUCTEM TECTUPOBAHUS 3/TEKTPOHHbIX
YCTPOWCTB B aBTOMOOUJILHOM NPOMbIWIeHHOCTU. Moaynb M9216A
4acTo UCMONb3YeTCs B CUCTEMAX TECTUPOBAHUS aBTOMOGUILHOMO
060py0OBaHUS, MOCKOJIbKY UMeeT 60IbLIOe YMCII0 KaHaNoB U
rapaHTUpyeT BbICTPbLIN U TOYHbIN COOP AAaHHbIX O MHOFOUYNCIEHHbIX
YPOBHSIX HaNpsiXKeHUS.

B naHHOM paspene:

M9185A Lludppo-aHanorosbin
npeobpa3soBaTenb B popmaTe PXI, 8/16
N30/MPOBaAHHbIX KaHasl0B

M9186A UcTouHUK HanpsixkeHUs/ToKa
B dopmaTe PXI, o4MH M301MpOBaHHLIN
KaHan

M9188A OuHamMuyeckuin umudpo-
aHanoroebl Npeobpa3oBaTesb B
dopmate PXI

M9216A BbiCOKOBONBTHbIN MOAYb
cbopa paHHbIX B popmaTe PXI, 32
KaHana

ABTOMOGMNbHANA NPOMbIWJIEHHOCTb

CucteMbl GyHKLMNOHANIBHOTO
TeCTUPOBAHUSA

ABTOMaTM3MpOBaHHOE
obopynoBaHue Anst TeCTUPOBAHWS,
Tpebytoliee AUCTaHLUOHHOIO
CYUTBbIBAHUSA

MexaTpoHuka
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Keysight M9185A

Lindpo-aHanorosbin
npeobpa3oBaTenb B
dopmaTe PXI, 8/16
N30JINPOBAHHbIX KaHANoB

www.keysight.com/find/m9%185a

Mopgynbe M9185A npeacTtaBnsieT co60i NOSIHOCTbIO HE3AaBUCUMBbINA, U30JIMPOBAHHbIN LUdpPO-
aHanorosbiv npeo6pasoBaTesns (LLAM), koTopbit No3BoNsSeT napasnienbHo GpopMUpoBaTh
BbICOKME YPOBHM HanpsxeHuns no 8 unu 16 kaHanam. Kaxxabii kaHan cnocobeH nopasaTb

Ha BbIXo4 HanpshkeHue Ao 16 B, koTopoe ncnonb3yeTcs B Ka4ecTBe CUrHANOB BO36yXKAeHUS
nns tectupyemoro yctponctea (TY). Ludpo-aHanorossin npeobpasosatens M9185A numeet
TaK>Ke BCTPOEHHbI MEXaHU3M AUCTAHUMOHHOMO cumTbiBaHuna (SENSE), c noMolybio KoToporo
onpenensoTCs YPOBHM BbIXOLHOIO HaNpsXKeHUs 1 nepepatTcs AaHHble B cxeMy LLAT no kaHany
06paTHOM CBA3M A KOMMNEHCALUM NAfEHNS HAaNPSXXEeHUS Ha NPUEMHON CTOPOHE TECTUPYEMOTO
ycTpoincTBa. 3Ta yHKUMS obecneynBaeT BbICOKYH TOYHOCTb GOPMUPOBAHUS BO36YKAAOLWMNX
CWrHanoB, NOCTYMNAKLWNX HAa TECTUPYEMOe YCTPOMUCTBO, YTO NOBbILWaeT 3PpPEeKTUBHOCTb
TeCTUPOBaHUS.

TexHMuYecKne XxapaKTepUCTUKH

Pasmep LLAM Ha 8 kaHanoB 3aHMMaeT 2 cNnoTa; BbicoTa 3U
LLAM Ha 16 kaHanoB 3aHMMaeT 3 cnoTa; BbicoTa 3U

Ounana3oH PaspeweHnune ToyHOCTBb
HanpsixeHne +16 B, Tok 1010 MA 16-6uT = 500 MKB +(0,05% + 3,0 MB)

MOCTOAHHOTO

TOKa

Cuna +20 MA 16-6u1T = 630 HA +(0,09% + 5,0 MKA)
MOCTOAHHOTO

TOKa

TemnepatypHbii  JkcnnyaTtauymm: ot 0 go 55°C

AnanasoH XpaHeHus: ot —40 go 70°C

OTHocutensHas  80%, npu Temnepatype ot 0 o 40°C (6e3 KoHaeHcaumm)
B/1aXHOCTb

Keysight M2186A

NcTouyHUK HanpsxeHus/
Toka B ¢popMaTe PXI, ogunH
N30/IMPOBAHHbIN KaHan

www.keysight.com/find/m9%186a

3aHuMatoWwmin aBa coTa B Wwaccu, Mmoaynb M9186A npepctaBnset co60M MCTOYHUK
HanpsixxeHus/Toka B popMmaTe PXI v obecneynBaeT nofayy HanpsiXKeHUsa UK TOKa, a TaKxke
M3MepeHVe pe3ynbTUPYIOLLEro TOKA UM HaMNpsXKeHUs Npu noMowmn gpyroro moayns. B
KOHCTPYKLMIO AAHHOMO yCTPOMCTBA BXOAAT ABA OTAENbHbIX YCUSTUTENS — HU3KOBOJIbTHbIN

1 BbICOKOBOJIbTHbIN, KOTOPblE COBMECTHO UCMOMb3YHOT 06LLee BbIXOAHOE COeAUHEHUE.

06a ycunutens ocHaleHbl pyHKLMEN KOHTPOIS NPOTEKAIOLWEero Toka Npu noaaepxaHum
NOCTOSIHHOIO HaMNPSXKeHUS.

YHUKaNbHON GYHKLMEN BbICOKOBOJIBTHOMO YCUNUTENS ABNSETCSA CXEMA 3aLUUTHON BIOKMPOBKHY,
KOTOpasi aBTOMATUYECKUN OTKJIOHAET YCUIIUTESNb M Pa3MblKaeT BCE peJsie Npu pa3pbiBe Lenu
6/10KMPOBKM, YTO 06ecrneymBaeT HafEXHYH 3aLNTY TECTUPYEMOr0 YCTPOMCTBA NPU HANNYMn
BbICOKMX Hanpsi>KeHun.

TexHu4yeckme xa PaKTepuUCTUKun

Pasmep 2 cnoTa, BbicoTa 3U
PaspeweHune 16 6ut

ToyHOCTb +16 B npu Tokax go 200 MA: 0,02% + 3 MB
ot -10 no + 100 B npu Tokax go 20 MA: 0,02% + 40 mB

TouHOCTb MCTOUHUKA HanpskeHUs (% BbIXOAHOW BeNIMUYMHBI + CMeLleHue)
Ownanason 16 B o 200 mA

0,02% po 3 mMB
TouHOCTb MCTOUYHUKA TOKa (% BbIXOAHOW BENIUYMHBI + CMeLLeHue)
OvanasoH + 0,3% + 500 MKA (6onee + 16 B)
200 MA
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Keysight M2188A

[JHamMnyeckum
Lundpo-aHanorosbin
npeobpa3oBartesib B popMaTe
PXI, 16 kananos

www.keysight.com/find/m9188a

Moaynb M9188A — 3T0 3aHMMatOLWMIA OAUH CIOT B LLACCU OAHOMNONSPHbIN ANHAMUYECKUN
undpo-aHanorosblii npeobpasosaTens (LLAMM) B popmaTe PXI ¢ 16 kKaHanamm, KoTopbii cnocobeH
dopMUpoBaTh CTaHAAPTHbIE CUMHAMbI C BBICOKUMU YPOBHSIMU HanpsixeHus. C noMoLbo

moayna M9188A, obecneunBatoLlero BbixogHoe HanpsixeHue B npegenax ot 0 o + 30 B 6e3
MNCNOoNb30BaHMSA [OMONHUTESNbHBIX LleNen CoOrnacoBaHUs, MOXXHO peLlaTh 3afa4v TeCTUPOBaHUS,
TpebyioLire BbICOKME HAaNPsXKEeHUs - HaNnpUMep, NPoBepKa 3/IeKTPOHHOro 6510Ka ynpaBieHus
3anekTpoaBurateneM. IMHaMMYeCKUN NCTOYHUK Toka Moaynst M9188A dopmupyeT curHan go
+20 MA 1 ycTpaHsieT Heo6XoAMMOCTb B AONOJIHATESIbHbIX TPaHCPOopMaTopax ToKa MU MOAYNAX
MCTOYHMK-U3MepuTens (SMU) npu nposeAeHUM UCNbITaHUIA, B KOTOPbIX TPEBYETCSH MCTOUHUK
TOKOBbIX CUTHANOB.

TexHMYecKue xapaKTepUCTUKN

Pazmep 1 cnort, BbicoTa 3U
PaspeweHune 16 6ut
KonuyectBo 4 (4 kaHana B KaxxaoM 6aHke)

NU30JINPOBAHHbIX 6aHKoB
HOHHDHOCTb BbiXo4a OLHOMOJIIOCHbIN

BbixogHoe HanpsixeHue ot 0po+30B
/ Tok ot 0 MA go +20 MA

NamaTb 1 MNTH. 3aMepoB/KaHan

CkopocTb o6HOBREHUS / 500 TbIc. 3aMepoB/c
KaHan

Keysight M9216A

BbicokoBONBLTHBLINM MOAYb
cbopa paHHbIX B popmaTe
PXI, 32 kaHana

www.keysight.com/find/m9216a

M9216A npenctaBnaeT co601M MHOFOKaHaIbHbI/ BbICOKOBOJIbTHbIV MOAYNb c60pa AaHHbIX,
KOTOPbI NO3BOJIIET OJ/HOBPEMEHHO NMPOBOAUTL U3MEPEHME NMOJIOKUTENIbHOMO HaNPSIXKEHUs B
nunanasoHe ot 1 MB no 100 B no BocbMu kaHanam. Bce kaHanbl Moayns UMetoT napanfesibHble
npepensl namepeHua 5 B u 100 B, 6naropgaps 4eMy KaxKabl U3 HUX MOXKET U3MepsiTe Ludposblie
CUrHasnbl, KOTOPblE NEPECTPANBAKTCA MEXKAY C 04EHb HU3KUM U O4EHb BLICOKUM YPOBHEM
Hanps)eHns 6e3 nepeksloYeHUs AManNas3oHOB 1 BbINOHEHUS OTAEJIbHbIX U3MEPEHWN.

B Moaynb MoryT 6bITb BCTPOEHbI OT 4 4,0 8 MyNbTUMNNEKCOPOB, KOTOpPblie o6ecneynBaT
Hanuuve 32 N3MepUTESIbHbLIX NOPTOB, NOAKJOYaEeMbIX K 8 KaHanam c6opa AaHHbIX, YTO AaeT
NOJSTHOLEHHbIN 32-KaHanbHbIN MoAyNb cbopa AaHHbIX. BbicTpble NnapanfienbHble U3MepeHus
YPOBHS HAaNpPSXXEHWS C rapaHTUPOBAHHON TOYHOCTLIO — UAEANIbHOE CPEACTBO KOHTPOJISA

015 aBTOMOGUIbHOM NpoMblWwneHHocTU. Hannuune 16-6utHoro ALLN no3BonsieT NoBbICUTbL
paspeLueHne U TOYHOCTb U3IMEPEHUN.

TexHn4ecKue xapaKTepUCTUKN
Pasmep 2 cnoTa, BbicoTa 3U
PaspeweHne 16 6ut

To4yHOCTb CMeweHue Hyna: anana3oH 5 B - 200 MkB, gnanasoH 100 B -1 mB
Yecunenue (% ot nokasaHua): amanason 5 B - 0,05%,
nunanasoH 100 B-0,05%
LLlym B unTepeane 3*CKO: gnanasox 5 B — 200 MkB,
nunanasoHd 100 B-2 mMB
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Moaynu ouckpeTHoro Beoaa/BbiBoAa B popMate PXI

Keysight M9195A

Monynb undpoBbIX
CUrHanos Bo3byxxaeHusa/
OTKJZIMKA C 6/10KOM
napaMeTpuyecKmnx
namepeHun (PMU)

www.keysight.com/find/m9%9195a

www.keysight.com/find/pxi-dio

Mopynb undpoBbIx cMrHanos Bo36yxaeHus/otknnka M9195A obecneumnBaet 16 aByHanpasieH-
HbIX LMPOBbLIX KaHAMIOB C MPOrpaMMUpPyEeMbIMU TOTMYECKUMU YPOBHSIMU, KOTOPbIE MOTYT ObITb
CKOHOUTYpUpPOBaHbI A1 CUHXPOHU3UPOBAHHOIO LMKIMYECKOT0 NoJyYeHUs LM POBbIX AaHHbIX
npv napamMeTpUYeCKUX U3MEPEeHUsaX UMK A5 cTaTUYecKkoro undposoro Bxofa/seixofga. Mogynb
M9195A obecneuynBaeT BO3MOXHOCTb paboTbl C HECKONIbKUMU TECTUPYEMbBIMU YCTPONCTBAMMU 1
MHOUBUAYaNbHOE NporpaMMuUpoBaHme.

TexHUYEeCKMe XxapaKTepUCTUKMN

MakcuManbHas TakToBas 4yacToTa
ANA KaHana AaHHbIX

KonvyecTBo KaHanoB B Moayne
KoHourypaumsa kaHana AaHHbIX
(no KoHTakTamM/umKnam)
BekTopHas namsaTb

PaspelweHne npu pasmelteHmmn

250 My,

16 nByHanpaBfieHHbIX KAHAMOB, 4 KaHaNa BbICOKOT0
HanpsiXKeHusl, 4 KaHana c OTKPbITbIM CTOKOM

3apepxkKa, HanpasneHue, PPMU, nornyeckue ypoBHu

00 125 MAIH BEKTOPOB Ha KaHan

MUHUMYM 1 HC

dpoHTa

PaspelweHune 3apepxKku
BO36YXXAEHUS/OTKANKA

KoHourypauwmm 16
OBYHanpaB€HHbIX KaHaNoB

MuHMMyM 50 nc
Bo3M0)XHO NoBTOPHOE KOHPUTrypupoBaHue

[ns co3naHus nocnenoBaTesibHOCTEN UCNONb3YeTCs
BbICOKOMPOMU3BOAMTENbHOE YCTPOMNCTBO OpPraHn3aumum
LMKI0B, 415 TMBKOro pacnofioxeHus GppoHTa B
KaXXA0M LuKJie CO34aloTCs ABa yNpaBAsoWwmx GpoHTa.
MpepycMoTpeHa BO3MOXHOCTb ObICTPOr0 U3MEHEHUS

MocnepoBatenbHOCTb LUGPOBBIX
BXOOHbIX/BbIXOAHbIX CUTHANOB

nocrefoBaTeNbHOCTH

CTaTU4eCcKUin BXOOHOM/BbIXOAHOWM CumTbiBaHME/3aNUCh CTATUYECKOr0 BXOAHOI0/BbIXOLHOMO

cuUrHan CUrHana TeCTMPYEMOro ycTpoicTBa UM TECTOBOIO
npucnoco6neHus

3apaHue HanpsKEHUs — U3BMEePEeHUE HaNPSXKEeHUS; 3alaHne

Hanps>XeHus — n3aMepeHne ToOKa; 3afjaHne TOKa — U3aMepeHune
TOKaQ,; 3aflaHMe TOKa — U3MepeHne Hanpsi>XeHns, 3agawuiero

BO3[eNCTBUS HET — U3MEPEHUE HANPSIKEHUS

MapameTpuyeckme namepeHus

KoHdurypauum moaynsa

OpgHoMecTHas 16 CUHXPOHU3UPOBAHHbIX KaHAN0OB

MHoromecTHas 4 Habopa 13 4 CUHXPOHM3MPOBAHHbIX KAHAI0B KaXXAblN.
Kaxpoe MecTo nMeeT He3aBMUCKMMOE YCTPOWCTBO 3aaHuUs
nocsiefoBaTebHOCTK, 0b6ecneynBatoLLee 3ajaHve
WHAMBUAYaNbHOW TAKTOBOM Y4acTOThI

Keysight M9187A

Moaynb undpoBbIX
BX0[4,0B/BbIX00B B
dopmarte PXI

www.keysight.com/find/m9187a

Mopaynb ynpaesneHus uncbposbiMu Bxogamu/ebixonamu M9187A nmeet 32 BXxogHbIX/
BbIXOAHbIX KaHana. BxogHble KaHabl MOTYT UCMOb30BaTbCA A1 CPABHEHUSI CUTHAOB

Ha BXOZe C MOpPOroBbIMU 3HAYEHUAMU, 3afaHHbIMU NoNb3oBaTeneM B npegenax ot 0,3 no

50 B, c pa3pelueHMeM HAacTPOMKM No HanpshxkeHuto B 12,5 MB. Kaxkabii BXxod nMeeT 3awumTy
oT nepeHanpsexHuns o 100 B. 32 BbIX0oAHbIX KaHana MoryT o6ecneymBatb ynpassieHme
BbIXOAHbIMW CUrHaNaMu BbICOKOIO UM HU3KOM0 YPOBHS U BbITEKAKOLWMIA TOK BeninumHon 0,4 A
Ha CTOPOHE BbICOKOro ypoBHSA Mnn 0,5 A — Ha CTOpPOHE HU3KOr0 YPOBHS B KaXKA0M KaHane. 3Tu
BbIXOAbl UMEIOT 3aLLMTY OT Neperpy3Km no HanpsXKeHuIo 1 Mo ToKy.

TexHuMuYecKne xapaKTepUCTUKKN
XapaKkTepucTuku Bxoaa
MMmnepaHc Bxoaa 1 MOmMm

{VlaKc. Hanps)XeHue BxoAa +50 B ,oC 3awmTon oT nepeHanpsixkeHuns 100 B, .
CTaHA.

MoporoBble 3HayeHuUs [BoliHble I'IpOI'paMMVIpEeMbIe, ot 0,380508B,
M

c pa3peweHunem 12,5
XapakTepucTuku Bbixoaa

Makc. HanpsieHue (cTaHg.) +50 Bk

MakcuMManbHbIR TOK 0,5 A ons ynpaBnsoWmMX CUTHAI0B HU3KOM0 YPOBHS,
0,4 A nnsa ynpaBnsitoWMX CUrHAN0B BbICOKOIO YPOBHS,
10 A pns Bcero Mmopyns

CocTosiHus BbIXOAa YnpasnsitoLme CUrHasbl BbICOKOrO M HU3KOro YpoBHsl, unv BbIKJT.

BbixofHoe HanpsixeHne 03Bnpul_, =05A
ynpaBnsioLero curqana

HVXHEro ypoBHs

BbixogHoe HanpsixxeHne V -15Bnpul =0,4A

BHew neTok

yrNpaBnsioLLEero curHana
BEPXHEro ypoBHs
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LlnppoBblie MynbTumeTpbl B popmaTte PXI

www.keysight.com/find/pxi-dmm

KeySig ht M 9 ‘| 8’] A Lndposoit mynsTumetp M9181A B dopmate PXI ¢ pazpeweHneM 6%2 paspanos ocHalLeH
Hanbonee BocTpe6oBaHHLIMU U3MEPUTENbHBIMU GYHKLUUSAMU U NPU 3TOM UMEET HEBbLICOKYHO
Ll,Vld)pOBOl\/’l Myﬂ bTVIMETp B cToumocTb. B Mogyne M9181A npefycMoTpeHb! WeCTb BCTPOEHHbIX TUMOB U3MEPEHUS,
- HaAEeXHOCTb U CTabUNBbHOCTb KOTOPbIX BYAYT MOSIHOCTLIO COOTBETCTBOBATH BALLUUM OXUAAHUSM.
dopmaTe PXI c 6a3oBon
PYHKLMNOHANBbHOCTbHIO
www.keysight.com/find/pxi-dmm
HanpsixkeHne NoCTOSAHHOTO TOKa ot 200 MB no 200 B
@ho (DCV), HanpsixkeHne nepeMeHHOro

Toka (ACV); 4 puanasoHa

Cuna nocTosiHHoOro Toka (DCI), oT2MApo2A
Cuna nepemeHHoro Toka (ACI);
4 pnanasoHa

Conpotuenenue no 2- n 4-nposoaron o1 200 OM go 20 MOM
cxeMme; 6 AManasoHoB

DyHKUUA Hwv>xHuh ananasoH YyBCTBUTENBHOCTDb
Hanpsixenue noctosiHHoro Toka (DCV)  200,0000 mB 100 HB

HanpsixeHne nepeMeHHOro Toka 200,0000 mB 100 HB

(ACV)

Conpotusnenne 20,0000 Om 100 MkOM

Cuna noctosiHHoro Toka (DCI) 2,000000 MA 10 HA

Cuna nepemeHHoro Toka (ACI) 2,000000 MA 1 HA

KeyS|ght M9‘I 82A M91 83A BbicokonpoussoauTenbHble LndpoBbie MynbTuMeTpbl M9182A 1 M9183A B dpopmate PXI

UMeloT paspelleHue 6% pa3psanos 1 06ecneynBaloT BbICOKOE BbICTPOAENCTBME U JOCTOBEPHbIE

BblCO Kon p0V|3BOE,V|T9ﬂbH ble pe3ynbTaThl U3MepeHuit. B mogyne M9182A npenycMoTpeHbl AeBsATb BCTPOEHHbIX TUMOB

n3MepeHud, HagexxXHoCTb U cTabunbHoOCTb KOTOpbIX 6yp,yT MNO/THOCTb COOTBETCTBOBATb BALUUM

|_|||/|¢p()Bb|e MYJ1bTU MeTp bl oxupaHmam. Moaynb M9183A o6napaet Toi ke QYHKUNOHANBHOCTLIO, 4TO U MYIbTUMETP

M9182A, npu aToM o6ecrneymBaeT CaMyio BbICOKYH Ha PbiIHKE CKOPOCTb U3MEpPEeHUN, UMeeT
B ¢0pMaTe PXl LOMOSTHUTENbHbIE AMANa30Hbl M PACLUMPEHHbIE BO3MOXHOCTU 3anycKa.
www.keysight.com/find/pxi-dmm

Ovana3oHbl usMepeHus M9182A M9183A

HanpsixeHue nocTosHHoro/ ot 200 MB no 300 B ot 200 MB no 300 B

nepemeHHoro Toka (DCV/ACV)

Cuna noctosiHHoro Toka (DCI) oT2MApo2A oT200HA B0 2 A

Cuna nepemeHHoro toka (ACI)  oT2MA oo 2 A oT2MApo2A

ConpoTusnexue no 2-u ot 200 Om oo 20 MOM o1 20 Om po 200 MOM

4-npoBOfHOM CXeMe

YacToTa/lepuon ot 1Ty po 300 kMy ot 1Ty o 300 kly

EMKOCTb oT 1 H® oo 10 MO oT 1 H® po 10 MO

Temnepatypa Tepmonapa (B, E, J, K, N, R, S, T), PeancTusHblit gatumk

TemnepaTypsbl (6 TuNos), Tepmuctop (2,25 KOM, 5 KOM, 10 KOM)

PyHKUMA Hw)xHuh gpnanasoH YyBCTBMTENbHOCTb

HanpsixeHune NoCTOAHHOrO 200,0000 mB 0,1 MmxB

Toka (DCV)

HanpskeHune nepeMeHHOro 200,0000 mB 0,1 MxB

Toka (ACV)

Conpotusnexue (M9183A) 20,00000 Om 10 MkOM

Cuna noctosiHHoro Toka (DCI) 200,0000 HA 0,1 nA

(M9183A)

Cuna nepemeHnHoro Toka (ACI) 2,000000 mA 1 HA
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[Iurntansepol B popmaTte PXI

www.keysight.com/find/pxi-digitizers

Keysight M9202A

LLInpokononocHbIn aurntamnsep
CUrHana NPoMeXXyTOYHOM
yacTtoTbl B popMarte PXle,

pa3speweHune 12 6ut

www.keysight.com/find/m9202a

LLInpoKononocHbI AUrMTan3ep cUrHana npoMexKyTodyHon yactotol (M4Y) M9202A nmeet yacToTy
avckpeTmsauum 2 Mebib./c, MFTHOBEHHY0 aHasloroByto nosiocy nponyckanus go 1 'y v namate
ctaHpapta DDR3. JaHHbi Mogynb ocHaweH MJIUC Xilinx® Virtex-6 v onumamu BAS, koTopble
obecneynBaoT 0CHOBHYI GYHKUMOHANbHOCTb Aurntansepa. Onuus DDC, nomumo aToro,
peanusyeT afiropuT™M LMPpPoBOro Npeo6pa3oBaHmMs C MOHMXKEHVMEM YacTOTbl, YTO NO3BONISET
COKPaTUTb BPeMsi nepefayv faHHbIX.

TexHUYeCKMe XapaKTepUCTUKM

Monoca nponyckaHua o1 30 Ml (HommH.) o 1 My,
MrHoBeHHas nonoca 3axeata Ao 50 My, nnun po 100 My,
npu NOTOKOBOW Nepepaye

NMnepaHc 50 OM (HOMUH.)

Tun Bxopa CBA3b M0 NepeMeHHOMY TOKY

BxopgHoi guanasoH +4 pbm (pasmax 1 B npu 50 Om)

60 oBH (cTaHa.) B 6a30B0OM pexkume gurutansepa
84 nbBH (cTaHA.) c onunein uudposoro
npeo6pa3oBaHua c NOHMMXKeHUeM YyactoTsl (DDC)

OunHaMnyecknn gnanasoH,
cBO6GOAHbLIN OT NAapasUTHbIX
coctasnsawwmx (SFDR)

AddexTmBHOE YNCO BUT 9 6uT (cTaHg.)

(ENOB)
MNCTOYHUKM TaKTOBOIO BHYTpeHHWI (C BHYTPEHHWUM MW BHELIHUM
curHana MCTOYHMKOM 0nopHoi YacToTsbl 100 MIMy) unun

BHELWHUN

Keysight M9211A

CBepXLWMPOKONONOCHbIN AUMUN-
Tan3ep CMrHana npoMexKyToy-
HoW YyacToTbl B dopmaTte PXI-H,
pa3peweHue 10 6ut

www.keysight.com/find/m9211a

o
Ms211A
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£
H
H

N
[' i

Wudopmaums o apainBepax
MNMopnep)xmBaeMble onepaLMoHHbIE CUCTEMDI
CTaH,D,apTHbIe COBMECTUMbIE ,D,paﬁBepbl

Mopnep)xmBaemas cpena pa3paboTKy NPUNTOXKEHUN

BubnuoTtekun Beoaa/sbiBoaa Keysight

CBepXLUIMPOKOMNOJIOCHbIN AUTrMTan3ep cMrHana npoMexxyTouHom yactotsl (MY) M9211A
BbiMnosiHeH B Buae moayns seicoton 3U B dopmaTte PXI-Hybrid, koTopbin 3aHMMaeT oguH cnot
waccu. Aurntansep nmeeT nonocy nponyckaHus curdana 3 Ny v yactoTy AUCKpeTM3aumm
100 4 BbI6/c. Mogynb M9211A nocTaBnseTcs Co BCTPOEHHOM NaMaTbio A0 512 MnH BbIGOPOK.

TexHMYecKUe XxapaKTepUCTUKKU

Pazmep 1 cnor, BbicoTa 3U
PaspeweHune 10 6ut

CkopocTb 3amMepoB OT 10MBbI6./Cc Ao 4 BbIG./C

Monoca nponyckauuna > 31Ty

MMnepaHc 50 OM (HOMMH.)

Tun Bxopa CBsi3b MO NOCTOSSHHOMY TOKY

BxopHow ananasoH +4 pbm (pasmax 1 B npu 50 Om)

OuHamunyeckuin 53 nb
avnana3oH, cBoO6oAHbIN

OT MapasuTHbIX

cocTtasnsaowmx (SFDR)

Microsoft Windows 7 (32/64-6ut), Windows Vista (32/64-6uT), Windows XP (32-6uT)
IVI-COM, IVI-C, LabVIEW, MATLAB

Visual Studio (VB.NET, C#, C/C++), VEE, LabVIEW, LabWindows/CVI, MATLAB
Bkntouasa 6ubnuotekn VISA, Keysight Connection Expert, 10 Monitor
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AHanunsaTtopsbl cMrHanos B popmaTte PXI

www.keysight.com/find/pxi-vsa

Pa6oTas ¢ aHanu3atopamu curHanos B popmaTte PXI komnanum Keysight, Bbl cMoxeTe TOYHO U3Me-
PSATb YAaCTOTY M aMNANTYAY CUTHANa, NapasuTHble cocTaBnsiowmne, GasoBbii LWYM, @ TAKKe BbINOJI-
HSITb @HaNN3 KayecTBa MOAYNALUN CUTHANOB. AHANIM3MPYWTE CMEKTP C MOMOLLbI0 KaYaHWUs YacToThl
(cBUNUpOBaHWS) v Npu noMowu GeicTporo npeobpasoBaHus Pypbe Ans aHaNM3a BHEMOIOCHbBIX
CUTHanNoB, a TaKXXe NPOBOAWTE BEKTOPHbIN aHaNN3 CUrHANOB 4151 TOYHOW AeMOAYNALNN U U3MEPEHUs
BHYTPUKAHaNbHbIX CUFHAO0B.

AHanu3zatopbl curHanos Keysight B dopmate PXI - ngeanbHoe cpecTBO ANS peLIeHUs NPaKTUYeCKMX
3apay, B KOTOpbIX TpebyeTcs BbINOSIHEHME BbICTPbLIX BbICOKOKAYeCTBEHHbIX U3MEPEHUIA, HanpuMep,

Ha NPOM3BOACTBEHHbIX IMHUAX C 6OJIbLIMM 06BEMOM BbiNyCKa U3AeNuiA, rae 0Co60 BaXKHbI KOHTPOIb
KayecTBa, COOTBETCTBUE NPOAYKLMU TEXHUYECKMM YCIIOBUAM M ONTUMU3aLMS onepaLmil TeCTUPOBaHUS.
MopaynbHble CUCTEeMbl XapaKTePU3YTCS BbICOKUM BbiICTPOAENCTBUEM, MAaCLUTabnpyeMoCcTbio U CTabunb-
HOCTblO M3MepeHuin. Kpome Toro, oHn 061afatoT BbICOKOM M’MBKOCTBIO, YTO No3BoJisieT chopMUpPOBaTh
TEXHUYECKOoe peLleHwue C 06LLMM NPoLeccopoM,
Kopnycom/waccu, aucnieeM u nHtepdencom.

Bocrnonb3yiTeck B NOSIHON Mepe TeMu NpenMy-
LecTBaMu, KoTopble ob6ecneynBaloTCs 3HaAHU-
MU 1 onbIToM KoMnaHuu Keysight B o6nactu
W3MepEeHWUA, ee NPOBEPEHHBIM NPOrpPaMMHbIM
obecneyeHneM, NpUMeHsSEMbIM AJ1S UHTerpauum
cucTteM B popmaTte PXI. Bnaropaps Bcem aTum
CBOMCTBAM Bbl CMOXETe C034aBaTb MOAY/b-
Hbl€ CUCTEMbI, OpPUEHTUPOBAHHbIE HA peLleHne
KOHKPEeTHOW NpakTU4YecKow 3a4ayun, C BO3MOXK-
HOCTbIO MHOFOKPATHbIX MJIM MHOFOKaHabHbIX
n3mepeHuit. bonee nogpobHas nHdopmauns
npusepeHa Ha cTp. 37 B pasfene, NOCBSALWEHHOM
NPOrpaMMHbIM NPOAYKTaM.

B naHHoM paspene:

M9393A BbiCOKONPOU3BOAUTENbHbIN
BEKTOPHbI/ aHanM3aTop CUrHaNoB
B popmaTe PXle

M9290A AHanuzaTop curHanos CXA-m
B popmaTe PXle

M9391A BeKkTopHbIN aHanusaTop
curHanos B popmaTte PXle

LLInpoKonosIoCHbIN BEKTOPHbIN
aHanusaTtop curHanos MIMO
B popmaTe PXI

A3pokocMuyeckasa n 060poHHas npo-
MbILLJIEHHOCTb, @ TaKXXe TeCTUpPOBa-
HUE Npu 06CNYXXUBAHUN U PEMOHTE

McnblTaHWs Npy NPOeKTUPOBaHUN
M NpoM3BOACTBE BeCnpoBOAHbIX
YyCTPOWCTB

MpousBoauTenbHOCTb * %k kK k * %k %k * %k * %

Ovana3oH yacToT oT 9 kly no 8,4; 14; 18 ot 1Ml o 6Ty ot 10 My oo 26,5 MMy, ot 10 My, go 26,5 My,
mnn 27 Mu

Monoca pemopynauum 40, 100 nnm 160 My 40,100 nnm 160 My 10,25 My 0o 800 Mly,

CyMMapHas abcontoTHas NorpewHocTb +0,25 nb +0,45 nb +0,6 nb --

n3MepeHus yposHs (95%)

[vHaMnyecKnin omanasoH, Makc. no 120 b 119 ob (npn 2 My) 11 pb --

NCKaxeHuam 3-ro nopsaka npu 1My

[OvanasoH/war cTaHQapTHOro aTTeHto- 42 nb/0,25 nb 70 pb/1 nb 70 n6/10 nb --

aTopa

PaspelweHune B nosioce nponyckaHus ot 1y po 31,25 MIy, -- ot 1My o8 My --

MepekntoyeHne 4acToTbl < 150 MKkc 320 MKc -- --

Pasmep 5 cnoToB 4 cnoTa 4 cnoTa --

CoBMECTUMOCTb CO C/I0TaMU Waccu PXle Hybrid, PXle

CornacoBaHue no Bpeme-
HU: <1 HC

PXle Hybrid, PXle

CornacoBaHue no Bpeme-
HU: <1 Hc CornacoBaHue
no pasze: <1°

CVIHXpOHI/I3aL|,I/Iﬂ KaHasnoB

MporpaMMHbie NPUNOXKEHUA A8 aHaNIn3aTopoB curHanos B popmate PXI

PXle Hybrid, PXle

Mopensb OnucaHue MNonpep)xuBaembie MoaynbHble Nnpubopebl B popmaTe PXle
89601B 89600 VSA lNMporpamMMa BeKTOPHOro aHanu3a curHanos  M9391A BeKTopHbI aHanu3aTop CUrHanoB
M9393A BblCOKONPOM3BOAUTENIbHBIN BEKTOPHbIV aHannM3aTop CUrHanoB
Pasnnunble  M3MepuTenbHbie NpuUnoXeHus cepum X ans MoaynbHbix M9391A BekTopHbIn aHanusatop BY-curHanos
KOHTPOJIbHO-U3MEPUTENbHbBIX CUCTEM M9393A BbicOKONPOM3BOAUTENbHbIA BEKTOPHbIA aHaIM3aTop CUrHAIOoB
M9290A AHannsaTtop curHanos CXA-m
W1461BP  lporpamma SystemVue M9391A BeKTOpPHbIN aHann3aTop CUrHanoB

M9393A BbicOKONPOM3BOAUTENbHbIA BEKTOPHbIA aHaIM3aTop CUrHAIoB
M9290A AHannsaTtop curHanos CXA-m
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www.keysight.comfind/modular

Keysight M9393A

BboicokonponsBoguTenbHbIN
BEKTOPHbIN aHanmM3aTop
curHanos B popmaTte PXle

www.keysight.com/find/m9393a

2015
FINALIST

Awards
Test & Measurement

BekTopHbI aHanusaTop curHanos M9393A npeactasnsieT co6oi BONNOLWEHWE B MOAYIbHOM
dopmMaTe Bcero Hawero onbiTa B 06nactn CBY-namepeHuin. laHHbin npubop o6bennHsieT B cebe
ObiCTPOAENCTBME U TOYHOCTb annapaTHOM YacTh C BO3MOXHOCTbIO CMeKTPasibHOro aHannsa

Ha ocHoBe undpoBoro GeicTporo npeobpasobarHusa Pypbe, obecneymBas U3aMepeHue rapMoHUK
M MapasuTHbIX CUrHanoB ¢ YyacToTon fo 27 NMuy. PacwupsieMas MOAYNbHAs apxuTeKTypa
aHanu3atopa M9393A 6yneT cOOTBETCTBOBATb BaWMM NOTPEBHOCTAMU U CerogHs, v B yayLueM.

- [pubop nossonsieT 6bICTPO BbINOHATL U3MEPEHUS FAPMOHUK U NAPa3nUTHBIX CUTHAN0B
B nonoce 27 I'My 3a 1 cekyHAy ¢ paspeweHnem nonockl nponyckanus 10 kiy

- CKOpOCTb NepeKYeHUS YacTOThbl NPU BbINOJIHEHWUM TECTUPOBAHMS COCTABASET MeHee
135 MKc

- BO0O3MOXHOCTb CO3[,aHMUS KOMMNAKTHOr0O MHOFOKaHasIbHOro aHanM3aTopa CMrHanos,
MMeloLero Ao 4 CUHXPOHU3MPOBAHHbIX KaHanoB B 0A4HOM 18-cfl0TOBOM wwaccu
B dopmarte PXI

- Monoca pemopynsauuu go 160 MIy

CocTouT U3 cnepyLmx YeTbipex Mmoaynen B popmate PXle: aurutansep curHana npoMexxyTouHOM YacToTbl
M9214A, cuntesatop M9308A, npeobpa3oBaTenb € NOHMXeHMEM YacToTel MP365A 1 reHepaTop onopHon
yactotel M9300A.

Keysight M9290A

AHannsatop curHanos
CXA-m B dopmaTe PXle

www.keysight.com/find/m9290a

Qe ® 0]

LT —

Mpu pa3paboTke cucTeM TECTUPOBAHUSA OAHUM U3 Hanbonee BaXkHbIX TpeboBaHWN sBNseTCa
obecrneyeHre MaKCUManbHOM GYHKLMOHANIbHOCTU NPU MUHMMaNbHOM 3aHUMaeMoM obbeMe.

Ho BbinosiHeHWe aToro Tpe6oBaHMs YacTo 03Ha4YaeT He06Xo0AMMOCTb BbIGUpPaTb Mexay
pasMepamu npubopa v TOYHOCTbI M3MepeHuit. CeMencTBO M3MepuTenbHbIX Npubopos Keysight
Ha 6a3e X-nnaTdopMbl Tenepb BkOYaeT B cebs aHanusatop curHanos CXA-m B popmate PXle,
KOTOpbIN 06nafaeT 3aflaHHbIMY PaboynMy XapakTeEPUCTUKAMM BO BCEM AMaNa3oHe 4acToT

00 26,5y, Mpubop 3aHMMaeT YeTbipe crioTa B 6a30BOM 6J10Ke 1 NO3BONSAET aHANM3NPOBATh
BY- 1 CBY-curHanbl ¢ UICNoNb30BaHUEM CYLLECTBYIOLMX NPOrpaMMHbIX KOA0B. AHanmsatop
CXA-m obecneynT TeCTUPOBaHMUE KOMMOHEHTOB, NAAT U CUCTEM NPU PeLIEeHNU CaMbIX
pPa3HooOpasHbIX MPaKTUYECKUX 3aau.

- OnTuMU3npynTe 6anaHc MexAay 6bICTPOAENCTBUEM, YYBCTBUTENBHOCTbLIO U TOYHOCTbIO
B PEXWUMax CBUNUPOBAHMS U UCNONb30BaHNUS BbicTporo npeobpasosaHus Pypoe

- 06ecneynBanTe MaKCUManbHYK TOYHOCTb aMNUTYAbl MPY NoMOLWM GYHKLMMK
aBTOMATUYECKOM BHYTPEHHEW KannubpoBKU

- BbinonHsanTe 6bicTpble U3MepeHUs BO3OYXKAEHUA/OTKNKA Ha YacToTax 4o 26,5 My
Npy“ NOMOLLM NEPBOro B 0TPAC/M MOAY/IbHOIO Cleasallero reHepaTopa

- YnpocTuTe nepexopn 0T roTOBbIX U3MEPUTENbHbLIX NPUBOPOB K MOAYNbHLIM cucTeMam PXI|
3a cyeT COBMECTMMOCTM NMPOrpaMMHOro obecneyeHus.

Keysight M9391A

BekTopHbI aHanu3aTtop
curHanoB B popmaTte PXle

www.keysight.com/find/m9391a

.
6o s o o
M Mo [Mezson
: -

BekTopHbIn aHanusaTop curHanos B popmaTe PXle M9391A — 3To cnepyowmn 1ormyeckuin

lwar B pa3BUTUU MOAYJIbHbIX CUCTEM ANs aHanu3a BY-curtanos. M9391A nossonseT 6bicTpo
nony4yaTtb OCTOBEPHbIE Pe3yNbTaThl 33 CHET UCMNOJIb30BaHMS BbiCTPOAENCTBYOLWEN annapaTHON
4acTU M pa3HoOBpPa3HbIX UIMEPUTESIbHBIX MPUNOXKEHU CepUn X 1 MPEKPACHO NOAXOAUT

018 NPOBEPKU KOHCTPYKLUMN BY-ycTponcTB Ha Npon3BoOACTBE.

— BbicTpoe nepeknyeHne aMNaNTYAbl U 4aCTOTbl MO3BOIAET COKPATUTbL BPEMS
TeCTUPOBaHUS

- MacwTabupyemas nnatdopma genaet BO3IMOXKHbIM co3aHue 40 4 KaHasloB B OAHOM LLaccu
1N MaKCMMYM 8 KaHaf0B B YCTaHOBKE C HECKOJIbKMMMU LLaccu

— CMHXpOHM3auMsi KaHaJI0OB OCYLLECTBNSIETCS C TOYHOCTbIO A0 1 He, a cornacoBaHue a3
obecneuymBaeTcs B npepenax 1°

— Monoca pemonynsauum go 160 My

— lMpubop nerko nHTerpupyeTcs B cpefly TeCTUPOBaHMSA Npu nomolum aparsepos IVI-COM,
IVI-C, LabVIEW n MATLAB

CocTouT 13 cnepyoLwmnx YeToipex Moaynen B dopmate PXle: gurutansep curHana npoMexKyToyHom yacToTel M9214A,
cuHTesatop M9301A, npeobpa3soBaTesib ¢ MoHMXeHWeM YacToTel M9350A 1 reHepaTop onopHoit YactoTel M9300A.

MopynbHblie pewenus B dopmatax PXI u AXle | Kartanor 2015 | 21



www.keysight.com/find/modular

Keysight
LLInpoKononocHbIN
BEKTOPHbIN aHann3aTop
curHanos MIMO

B ¢opmaTe PXI

www.keysight.com/find/m9362a

A RESOHT s i @
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LLInpoKononocHbIN BEKTOPHbIN aHanu3aTop curHanos MIMO B popmate PXI nozsonser
OCYLLECTBASATb OAHOBPEMEHHbIN LIMPOKOMOOCHbLINA aHaIN3 CUTHANI0B MaKCUMYM Mo 4 KaHanam.
WHkeHepaM, paboTatolwmm c ycTporicTBaMmn 6ecnpoBoaHON cBA3u cTaHpapTa 802.11ac,
cuctemMa B popMmaTe PXI faeT BO3MOXKHOCTb BbIMOJNIHATL aHann3 curHanos 4x4 MIMO. OHa
TaK)Ke UAeanbHo NOAXOAMUT AN1A U3MEPEHUI OAUHOUYHbBIX BXOLHbIX/BbIXOAHbIX curHanos (SISO)
80 + 80 MI'y u curvanos MIMO ctanpapTa 802.11ac ¢ nonocon gemonynaumm 80 nnm 160 My,
KpoMe Toro, npefycMoTpeHa nonoca gemoaynsunu yactot go 800 MIu, 4yto obecneymsaeT
BO3MOXHOCTb Pa6oTbl CO BCEMU CYLLECTBYIOLWMMN U MEPCNEKTUBHbIMU CTaHAApTaMu
6ecnpoBOAHON CBA3MN.

TexHuMYecKue xapaKTepUCTUKKU

KonuyecTtBo KaHanoe 00 4 KaHanoB B OQHOM LIaccu

YacToTHbIN AnanasoH ot 10 My mo 26,5 M,

Monoca pemopynauun no 800 MIy

MorpewHocTb < -42 pb, yTo NpeBbiWwaeT TpeboBaHUs ana ctaHpapTos 802.11ac
aMnauTyabl BEKTOPA

PaspeweHune 12 6ut

ourutansepa N4y

YacToTa 2 BbIb./C

AUCKpeTusauum

Pasmep BbicoTa 4U pnsa koHdurypaumum ¢ 3 kaHanamm

LLInpokononocHbI BEKTOPHbIV aHanu3aTop curHanos MIMO B popmaTe PXI
C YaCTOTHbIM AMana3oHoM A0 26,5, 40 nnu 50 My BKktoYaeT B cebs
cnegytouime Moayan, KOTOPble MOXHO 3aKa3aTb OTAENbHO:

Mogenb HanMeHoBaHue usgenus Ctp. KaTanora
C onUcaHueM
M9362ADO01 YeTblpexkaHanbHbii CBY- 30
npeobpa3oBaTesib C MOHWXKEHNEM
yacTtoTbl B popmaTe PXle, 26,5, 40
mnun 50 My
M9168C Mopaynb nporpammupyemoro 29
cTyneH4YaToro atTeHioaTopa B dopmate
PXI
M9202A LLinpokononocHbi 12-6UTHbIN 19
ourntansep curHana M4y e popmate PXI
Express
M9302A leTepoauH B popmaTe PXI 30

M9352A Yeunutens/atteHtoaTop 8 popmate PXI-H 30
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[eHepaTopbl curHanos B popMmate PXI

Keysight M9381A

BeKTopHbIN reHepaTop

www.keysight.com/find/pxi-vsg

BeKkTopHbI reHepaTop curHanos M9381A o6beamnHsaeT B cebe BbicOKoe ObICTPOLENCTBUE,
NPOM3BOAUTENBHOCTb U BO3MOXHOCTb MHOrOKaHasibHOW paboTbl M MPeKpacHo NoAXoauT

AN NPOBEPKM KOHCTPYKLUMKU BY-ycTpoiicTs Ha npon3BoacTBe.

CUIrHasjioB B ¢OpMaTe PXle - BbICTpoe nepeKoyeHne aMnaNTyAbl M HacTOTbl N03BOAET COKPaTUTh BpeMs
TecTUpoBaHus
www.keysight.com/find/m9381a - MacwTa6upyemas nnathbopMa fieflaeT BO3MOXHLIM CO3/laHMe [10 4 KaHal0B B OFHOM LIAcch

N MaKCUMyM 8 kaHanoB B YCTaHOBKE C HECKOJIbKMMMU LLaccu
- CMHXpOHVI3aLI,VI9| KaHanoB ocyuw,ecTBnsdeTCcs C TOYHOCTbIO A0 1 Hc, a cornacoBaHue d>a3

IVI-C, LabVIEW n MATLAB

obecneunBaetcs B npegenax 1°
— Monoca mopynauum BY-curHana po 160 My
— Tpubop nerko MHTerpmMpyeTcs B cpeay TecTMpoBaHua npu noMmowwum apansepos [VI-COM,

CocTouT 13 cnepyowmnx YeToipex Mogynen B dopmate PXle: BeKTOpHbI LubpoBbid MogynsTop M9311A,

cuHTesatop M9301A, NCTOYHUK BbIXOAHOrO curHana M9310A u reHepaTop onopHoit YactoTel M9300A.

Keysight M9380A

NcTouyHMK He3aTyxamwmx
rapMOHUYECKNX KonebaHunm

B popmaTe PXle

www.keysight.com/find/m%380a

o @)

Brnaropaps BbICOKOMY YPOBHIO BbIXOAHOW MOLLHOCTM U TOYHOCTU KOHTPOS aMNNTY bl
MNCTOYHMK He3aTyXaloLWmnx rapMoHmyeckmx konebanun M9380A npepactasnsieT cobom

KOMMaKTHbIA Y 3KOHOMUYHbIN UCTOYHUK aHAJIOrOBOI0 CUTHAaNa, KOTOPbLIN MAeanbHO NOAXOAUT
ONs 3aMeHbl FreTepoanHa, Lo6aBIeHNs CUTHANIOB NOMEX U TECTUPOBaHUS KOMMNOHEHTOB
6ecnpoBofHoOi cBS3u. Micnonb3oBaHue GbicTpogenCcTBYOWeEN apxuTekTypbl PXI, a Takxke

MHOMOYMCNEHHbIX PAaWBEPOB U NPOrpaMMUPYEMBIX MHTEPhENCOB NO3BONSET MPUMEHATD
Mopaynb M9380A onsi BbICOKOCKOPOCTHbIX ONepaLunin aBToMaTM3NPOBAHHOMO TECTUPOBAHUS.

CocTouT 13 cnepyowmx Tpex Mmogynen B popmate PXle: cuHtesatop M9301A,

MCTOYHWK BbIXoAHOro curHana M9310A u reHepaTop onopHoi yactoTel M9300A.

TexHuyeckue xapaktepuctuku M9381A BekTopHbiit reHepaTop curHanos PXle

OwnanasoH yacToT

Monoca mopynsauuu
BY-curHana

Bpemsi nepeknoyeHns
BY-curHana

®az30BbIN WYM
BbixogHas MOLWHOCTb
MorpewHoCcTb yCTaHOBKM
aMNAnTyAbl

Mopynsiuusa

AMNAUTYna BeKTOpa oWwmnbKu
(EVM)

KoadpdunumneHT yTeukum B
cocegHunn kaHan ACLR

CMHXpOHM3a LUnsa KaHanos

Pasmep

oT 1My po3unnélly
40,100 nnm 160 My

240 MKC, HOMUH. (M3MeHeHMe YacToTbl U aMAANUTYAbI)
105 MKC, HOMUH. (M3MeHeHMe TONbKO aMMINTyabl)

<-122 pBH/Ty, ctana. (1 My, cMeweHue 20 klu)
+19 nbm (npu 1 Mu)

ot +0,4 001 0B

aMnnuTynHasa, 4acToTHaA, ¢a3osaa, nMnyJsibCHas,
MHOro4acToTHas

-47,8 b, HomuH. (WLAN 802.11ac, 160 Mlu)
-70 nBH cTtaHa. (W-CDMA 64 DPCH)
CornacosaHue no BpeMeHu: < 1 HC, HOMUH.

CornacoBaHue no ¢ase: < 1°, HOMUH.
5 cnotos

M9380A UcTOYHMK He3aTyXxaloLWmX rapMOHUYECKUX
kone6anui PXle

ot 1 My oo 3unu 6Ty

5 Mc

<-122 pBH/Ty, ctana. (1 Ty, cMeweHue 20 klu)
+19 gb™m (npu 1 M)

ot +0,4 0o 1 nb

3 cnota
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Moaynun kommyTtaumm B popmate PXI

www.keysight.com/find/pxi-switch

1 _ Moaynu mynsTunnekcopa B dopMaTte PXl 06ecrneynBatoT BBICOKOCKOPOCTHYO MapLUpyTU3aUuio
KeySIg ht M 91 01 03A CMTHaN0B MHOXECTBA Pa3JIMYHbIX KaHAJIO0B B OAHY TOUKY U AEaNbHO NOAXOAAT ANs
MapLIpyTU3aLMmM MHOFOYMCIIEHHbIX @aHAJIOrOBbIX CUTHANI0B B U3MepUTENIbHOE YCTPOMCTBO,
MyrI bTmnﬂeE():((I)pbl BXOAsLLee B COCTAB Cpefbl aBTOMAaTU3MPOBAHHOIO TECTUPOBAHUSA UM CUCTEMbI C60Pa AaHHbIX.
B d)OpMaTe TexHu4yeckue M9101A M9102A M9103A
www.keysight.com/find/pxi-switch XapaKrepucTuKm
o - KonunyecTtBo kaHanos 64 128 99
te sr | Tun pene 2-npoBofHoe, 1-npoBoAHoe, 2-npoBojHoe, C
a }_ mEmmn repKoHoBoOE repkoHoBoe AKopem
: :—‘:—::E MakcuMmanbHoe 100 BCK3
T HanpskeHue (CAT 1)
= j Makc. kommyTupyemsbin/  0,5A/1,0 A 05A/1,0A 1A
o i NPOBOANMBIN TOK
.S I gl Makc. MowHOCTb (HoMuH.) 10 BT 10 BT 60 BT
g ra — :
- Sy =7 . Monoca nponyckaHus 5 My 5 Mly, 1 Mly
(HOMMH.)
Pasbembl 200 LFH
H _ Mopynu matpuyHoro kommyTatopa B dopmaTe PXI ¢ BbICOKOM U cpefHeln N0THOCTbHO
KeySIQ ht M 91 20 22A nepeknoyartenein o6ecneynBaoT 04HOBPEMEHHY0 KOMMYTaLUI0 HECKONbKUX KaHanoB. Jlio6as
CTPOKa MaTpuLbl MOXET BbITb MOAKOYEHa K Nto6oMy cTonbuy, 6narofaps 4eMy Moaynb
ManMqule KOMMyTaTopr MAENbHO NOAXOANT A1 MapLIPYTU3ALUN CUTHANIOB MeXAY TeCTUPYEMbIM YCTPONCTBOM U
B (bopMaTe PXI M3MepUTeNbHLIMU NpUGopamu.

TexHuueckue M9120A M9121A M9122A
www.keysight.com/find/pxi-switch

XapaKTepUCTUKM
KonuyecTtBo kKaHanos 4x32 Lx64 8x32
an @0 oo Tun pene 2-npoBofHoe, 2-npoBofHoe, 1-npoBoAHoOE,
e Foul p= C sKopeM repkoHoBoe C sKopeM
MakcumManbHoe 100 BCK3 100 BCK3 100 B,
HanpskeHune (CAT 1)
Makc. kommyTupyembin/ 2,0 A 05A 2,0A
NpPOBOAUMBIN TOK
Makc. MowHoOCTb (HoMUH.) 60 BT 10 Bt 60 BT
Monoca nponyckaHus 7,5 My, 10 My, 5 Mly
(HOMMH.)
PazbeMbl 78 Dsub 6n0ok/ 200 LFH 6n0k/ 50 Dsub 6nok/
kabenb kabenb kabenb

Key5|ght M91 28A M91 46_49A Mopynu kommyTaTopoB BY-curHanos B popmate PXl o6ecneumBatoT BbIcCOKO3IbDPEKTUBHY O

ABYHanNpaB/ieHHYO KOMMYTalUWUO CUTHAOB yacToTon A0 3 [Ty v nocTaBnsioTCA B Pa3NUYHbIX

_ KoHourypaunsx. CoepeMeHHble BbICOKOYACTOTHbLIE Pefe XapaKTepu3yTCca HU3KNM 3HaYeHneM
KOMMyTaTopr BLI BHocuMbIx noTepb 1 KCBH, obecneunsas coxpaHeHne LeNoCTHOCTU U WIMPOKUIA AMHAMUYECKUN
CnrHasjioB B (bopMaTe PXI nvana3soH BY-curuanos npy nx MaplipyTmMsaumm K nsmeputesisHoMy obopyaoBaHuio.

ApXMTEKTYpa Ka)K0ro TpakTa KOMMYTaTOPOB Tl aTesIbHo npopaboTaHa, 4To obecnedynsaet

WWW kQYSIght com/flnd/pXI_SWItch BOCNPOMU3BOOANMOCTb XapPaKTEPUCTUK Ha BbICOKMX YAaCTOTax.

TexHuuyeckue XapPaKTepucTuku

Pene KoHndurypaumsa BHocuMbie notepn PaspeneHue
(cTana.) (cTtaHp.)

BY 300 Ml'u, 50 OM, MaTpUYHBbIA KOMMYTaTOp

M9128A 8x12 2pb 40 nb
BY 3 T, 50 OM, MynbTUNNEKCOPbI

M9146A COBOEHHbIN 1x4 0,8 nb 45 pb
M9147A CYETBEpPEHHbIN Tx4 1B 40 nb
M9148A 1x8 0,8 nb 40 pb
M9149A 1x16 1,2 nb 40 pb
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KeySIght M9 ’I 30_35A tﬂ:gynm KOMMYyTaumu obliero HasHavyeHus B popmaTte PXI no3BonstoT ocyLecTBAATL BbICTPYIO
[EXHY0 KOMMYTauuio B pasHoobpasHbix cucteMax. Linknunyeckas nogava nutaHus
Ha TecTUpyeMble yCTPOMUCTBA, MHAMKATOPbI YNPaB/ieHUs U CUrHaNn3aTopbl COCTOSHUSA, @
MOﬂyﬂM KOMMYTaU,VWl TaKXe aKTUBaLMUSA BHELWHNX CUI0BbIX Pesie 1 CONIEHONA,0B OCYLLEeCTBIAIOTCA NPU NOMOLLK
06|_|_|'e|'0 Ha3HaA4yeHWUn4Aa HEe3aBUCKUMbIX OAHOMOJIOCHBIX BYXMO3NLIMOHHBIX pesie (Tun C) Mnu oaHOMONCHBIX
OZHOMO3WLMOHHbIX pesnie (Tvn A), pacnosioXeHHbIX B eAnHOM Moayne B popmate PXI. aHHas
B ¢0pMaTe PXI cepus BKJloYaeT B cebs Moaynb, cnocobHbin paboTaTh ¢ MowHocTaMmM o 300/1250 BT, koTopbin

ncnonb3yeTca ANnd KOMMYyTaunMy 3HAYUTENbHbIX HAarpy3oK Uan UCTOYHUKOB MUTAHUA.

www.keysight.com/find/pxi-switch
TexHUUYECKMEe XapaKTepUCTUKKU MakcumanbHoe Makc. Makc. MoWHOCTb

HanpshKeHue KoMMyTupyeMmbliit/ (HOMUH.)
(CAT 1) NPOBOAUMbIV TOK

M9130A, 26 kananos, SPDT, Tun C,  250B_,, 2A/2A 60 BT

C sKopeM

M9131A, 64 kaHana, SPDT, Tun C, 100 B, 0,25 A/1A 3BT

C repKOHOM

M9132A, 50 kaHanos SPST, Tun A, 100 B, 1A/TA 25 BT

C FrepKoOHOM

M9133A, 100 kaHanos, SPST, Tun A, 100B_,, 1A/TA 25 BT

C repKoHOM

M9135A, 20 kananos, SPST, Tun A,  250B,,/ 5A/5A 300 Bt

c skopeM 125 B nocT. Toka

H _ M9155-57C/CH-40 - aTo cepusi Mogynen kommyTaunm CBY-curHanos Ha nnatdpopme PXI Hybrid.

KeySIght M91 55 57C/CH40 Mogynb M9155-57C nmeet yacToTHbI gnanasoH 0 My go 26,5 My, M9155-57CH40 - o1 0 'y mo

40 Tu. O6e cepun KOMMYTATOpPOB 06ecneyYnBalOT CTabUNIbHOCTb BEJIMYNHBI BHOCUMbIX NOTEPb
KOMMyTaTopr B CI)OpMaTe Ha ypoBHe 0,03 ob B TeyeHune cpoka Cny»xobl.

PXI Hybrid ¢ pnana3oHom
yactoTtoT 0 ', mo 26,5 nnu
TexHuyeckue M9155C M9156C M9157C

40Ty,
. ) ) ) XapaKTepUCTUKHU M9155CH40 M9156CH40 M9157CH40
www.keysight.com/find/pxi-switch Pasmep 1 cnor 2 cnota 3 cnota

YacToTHbIA AnanasoH
CepusiC ot 0102651y
Cepus CH ot 0pmo 40Ty

BHocuMble noTepu 0,42 pb npn 8Ty 0,57 npbnpn 18 Ty 0,70 pb npun 26,5 My
MoBTOPsSIEMOCTb BHOCUMbIX <0,03 0B
notepb
[apaHTMpPOBaHHbLIN CPOK 5 MJIH LKKNOB 2 MJIH LUKNOB 2 MJIH LMKNOB
cnyx6bl
CTaHOapTHbIV CpoKk cnyx6bl 10 MAIH LMKNOB 5 MAIH UMKNOB 5 MAIH UMKNOB
KCBH 1,35 npn 8 My, 1,45 npn 18 Iy 1,70 npwn 26,5 Ty,
Umnepaxc 50 Om
BY-pasbem
Cepus C 3,5 MM (po3eTka) SMA (poseTka) SMA (poseTka)
Cepus CH 2,92 MM (po3zeTka)
WHudopmauus o apanBepax
MonpepuBaeMble onepaLuoHHblIe Microsoft Windows 7 (32/64-6uT), Windows Vista (32/64-6uT), Windows XP (32-6uT)

CUCTEMDI

CTaHAapTHble COBMECTUMbIe gpanBepbl Bce, 3a ucknoyeHnem BY-kommyTatopos: IVI-COM, IVI-C, LabVIEW, MATLAB
BY-kommyTtaTtopsl: IVI-COM, IVI-C, LabVIEW

MoppepxneaeMas cpena paspaboTku Visual Studio (VB.NET, C#, C/C++), VEE, LabVIEW, LabWindows/CVI, MATLAB

npunoxexui (ADE)

BubnunoTtekun Beofa/soiBoga Keysight Bce, 3a ucknwoyeHnem CBY-komMmyTaTopos,
M9170A n M9216A: VISA Libraries, Keysight Connection Expert, |0 Monitor
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BekTopHble aHanu3aTopsbl uenen B popmarte PXI

www.keysight.com/find/pxivna

Keysight M9370-75A

BeKkTopHbIe aHanM3aTopbl Lenen
B dopmaTe PXle

www.keysight.com/find/pxivna

Electronic
PRODUCTS

pste 2014
, Design PRODUCT
eTest |

Wudopmaums o ppanBepax
MoppepvBaeMble onepaLMoHHbIe CUCTEMBI
CTtaHOapTHble COBMeCTUMbIE ApaniBepbl

Mopnep>kmBaemas cpefia pa3paboTku
npunoxexui (ADE)

Bubnuotekn Beofa/seiBona Keysight

Mopynu M9370-75A B popmaTte PXle npeactaBnstoT cobot NosHOLEHHbIE 2-NOPTOBbIE
BEKTOPHbIE aHaNM3aTopbl Lenen, 3aHMMalLMe BCEro 0AUH CNIOT B Waccu. 3Tn npubopsl
obecneynBatoT GbICTPbIE M TOYHbIE U3MEPEHMUS U NO3BONISAOT CHU3UTbL 3aTPaTbl HA UCMbITAHUS
6narofnaps BO3MOXXHOCTU OAHOBPEMEHHOI0 TECTUPOBAHMSA HECKOJIbKMUX YCTPOMUCTB (2-NopTOBbIX
MJIN MHOTOMOPTOBLIX) C UCMOIb30BaHMEM 0OHOrO Wwaccu B popmare PXI.

Kaxkabii MofySb — 3TO MOJIHOCTbIO HE3AaBUCUMbIA @HANN3aTopP, KOTOPbIV TaKXe MoXeT
MCNOJSIb30BaTLCS B KACKAAHON CXEMe /1 TECTUPOBAHMUS MHOTONOPTOBbLIX YCTPOUCTB.
MocKonbKy BCE MOPThI MNOSTHOCTHIO CUHXPOHU3NPOBAHBI, 3TO [LAE€T BO3MOXHOCTb MPOBOAUTbL
OAHOBPEMEHHbIE U3MEPEHUS NO HECKOSIbKMUM MOPTaM U NPU 3TOM NPUMEHSTb MHOFOMOPTOBY0
Koppekuuio owmnbok. Hanpumep, ogHo waccu, copepxatiee 16 mogynen M937xA, moxeTt
6bITb CKOHPUIYPUPOBAHO KaK BOCEMb 4-MOPTOBbLIX BEKTOPHbIX aHANM3aTOPOB Lenew, YeTbipe
8-nopToBbIX aHann3aTopa UM oAnH 32-NOPTOBbLIM BEKTOPHbLIN aHann3aTop Lenen.

— LWecTtb Mopenen c ananasoHoM yactoT ot 300 Ky po 4; 6,5; 9; 14; 20; 26,5 Ty

— Haunnyuywue paboumne xapakTepuUCTUKUBEKTOPHbIX aHann3atopos uenen B popmaTte PXI:
6bicTpoAencTBME, AUHAMUYECKUIA AMana30H, HU3KWI WYM TPacchl U CTabUIbHOCTb

— B03MOXHOCTb KOHPUTYpPaLUUN HECKONIBKO MOAYNEN ONS PeLleHUs 3af4a4, CBA3aHHbIX
C TeCTUPOBAHMEM MHOIOMOPTOBbLIX YCTPOWCTB AN UCMONb30BAaHUEM B YCTAaHOBKE AN
O[4HOBPEMEHHOI0O TECTUPOBAHUSA HECKOJIbKUX KOHOUTYypaunit

— Te >xe MeTOAbl U3MEPEHUI U KaNMBPOBKU, YTO UCMOJIb3YIOTCA B aHaM3aTopax Lenemn
cepun PNA

— 3KOHOMMUYHOCTb: LLleHa HAMHOTO HUXE, YEM Y aHaNIOrUYHbIX YCTPOWCTB, NpeasiaraeMblx
KOHKYpEeHTaMu

— WUHTepdeiic nonb3oBaTens u KoMaHAabl nporpamMMmmpoBanmsa SCPI, kak y aHanMsaTopos
uenen cepun PNA

TexHu4eckme xa PaKTepUCTUKun

LOwnanasoH yacToT ot 300 kly oo 4; 6,5;9; 14; 20; 26,5 Ty,

Konunyectso noptoB 2 Ha MoAayNb

ApxuTeKkTypa MOJSIHbINA 2-MOPTOBLIN aHaNM3aToP C YeTbipbMS
npueMHUKamm

OvHamMuyeckunit omanasoH >114 pb (npn 9 I'Tu); >110 a6 (npw 20 M)

LLym Tpacchl < 0,003 pb

CtabunbHoOCTb +0,005 nb/°C (npu 4 'My); £0,020 gB/°C (npmn 26,5 'Mu)

CKopoCTb CBMNUPOBaHUSA 18 mc no 401 Touke

MakcuManbHas MOWHOCTb A0 +7 AbM

[Ovana3oH MoLWwHOCTH oT +7 po -40 nbwm; paspewenune 0,01 ob
KonunuecTtso Touek 100 001

n3MepeHus

Pa3smep 1 cnot

CoBMecTuMocCTb co cnotamu PXle, PXle Hybrid

waccu

Microsoft Windows 7 (32/64-6uT)
IVI-COM, IVI-C, LabVIEW, MATLAB
Visual Studio (VB.NET, C#, C/C++), VEE, LabVIEW, LabWindows/CVI, MATLAB

Bkntouas 6ubnuotekmn VISA, Keysight Connection Expert, |0 Monitor
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[eHepaTopbl CUFHANOB NPoM3BOJSIbHOU dopMbl B dopMaTe PXI

Keysight M9330A

[eHepaTop CUrHanoB
NPOM3BOJIbHOM GOPMbI
B dopmate PXI-H

www.keysight.com/find/m9330a

OTpacnu 1 o6nacTn NPUMEHeHUs:

— O6opoHHas/asapokocMuMyeckas
NPOMbILWNEHHOCTb/CUCTEMBI
6ecnpoBoaHOM CBSA3M

— PaanonokaumnoHHble/CnyTHUKOBbIE
cucTeMbl

— TecTupoBaHve NONYNPOBOLAHUKOBbIX
npubopos

www.keysight.com/find/pxi-awg

Moaynb M9330A npeacTtaBnseT co60i WIMPOKOMONOCHbIW FeHepaTop CUrHANO0B NPOU3BOJIbHON
$OpMbI C BbICOKUM pa3speLleHneM, KoTopblii, 6narofaps BepTUKalbHOMY paspeLleHunio

B 15 6MT M yacToTe auckpetmsaumm 1,25 MBbI6./C, MOXKET CO34aBaTb CaMble PEANTUCTUYHbIE
CUTHanbl 4118 PaANONOKALMOHHBIX, CMYTHUKOBbIX U1 KOMMYHUKALMOHHbIX CUCTEM CO
CKauyK006pa3HbIM U3MEHEHWEM YaCTOThlI.

TexHu4yeckue xa PaKTepUCTUKun

Pasmep 4 cnota, BbicoTa 3U
PaspeweHune 15 6ut

Makc. yactoTta 1,25 BbI6./C
AUCKpeTM3auum

Monoca nponyckanma 500 MIy Ha kaHan (HOMKH.)

MmnepnaHc 50 OM (HOMMH.)
YncToTa BbIXOGHOTO  FApMOHMYECKUE UCKaXKeHUs
crnekTpa —-65 nbH B gnanasoxe ot 0 go 500 My (HOMUH.)
HerapMoHuyeckue napasuTHble UCKaXeHUs
-75 nbH B gnanasoxe ot 1 kly go 500 My (HomuH.)
Pa30BbIi WYM 1 kM =95 aBH/Ty (HOMUH.)
10 klMy: =115 aBH/Ty, (HOMUKH.)
100 klu: -138 gbH/Iy (HOMKUH.)
1My =150 aBH/Ty, (HOMUKH.)
YpoBeHb -150 gbH/Ty (HoMuKH.)

COBCTBEHHbIX LLYMOB

TaKTOBbIN CUTHanN BHYTPEHHUIM MU BHELWHUI

Keysight M9331A

leHepaTop curHanos
NPOM3BOJIbHON GOPMbI
B popmate PXI-H

www.keysight.com/find/m9331a

OTpacnu n obnacTn NpUMeEHeHNS:

— TecTMpoBaHWe B a3POKOCMUYECKOW 1
060POHHON NPOMBILLIIEHHOCTH
TenekoMMyHuMKaLum

— ABTOMaTM3MpPOBaAHHbIE CUCTEMbI
TecTupoBaHusa

TecTupoBaHue NosynpoBOAHUKOBLIX
npubopos

Moayns M9331A npepcTtaBnseT cobol LUMPOKOMOJIOCHBIM FreHepaTop CUrHaJI0B NPOU3BOIbHON
¢$opMbl, KOTOPbLIV NO3BONSIET CO3AaBaTb UAEANIbHbIE CUTHASIbI A1 TECTUPOBAHUS LNPPOBBIX
paAMoyCcTPOMNCTB, NpefHa3Ha4YeHHbIX 4J1S UCNOJIb30BaHMUS C TAKUMU KOMMYHMUKALMOHHbIMU
CTaHpapTaMu, Kak ynbTpalumMpokonosiocHasa cesasb MB-OFDM, 802.11n, MIMO, a Takxe

C WMPOKOMOOCHBIMU GopMaTaMu, ABASOWUMUCS COOCTBEHHOCTbIO KOHKPETHbIX
npoussoaunTenei.

TexHu4eckue XaPaKTepucTukKu

Pa3mep 4 cnoTa, BbicoTa 3U
PaspelweHue 10 6ut

Makc. yactoTa 1,25 BbIB./C
AWCKpeTM3aumum

Monoca nponyckanma 500 My Ha kaHan (HOMKUH.)

MmnepaHc 50 OM (HOMMH.)
YncToTa BbIXOAHOTO FapMOHMYECKME UCKAXKEHUS
cnekTpa -50 nBH B ananasoHe ot 0 oo 500 Ml (HOMUH.)
HerapMoHunyeckune napasmuTHbIe UCKaXeHMUs
-75 pBH B ananasoxe ot 1 kly go 500 My (HoMuH.)
Pa30BbIl WYM 1 kM -95 oBH/Ty (HOMUH.)

10 kMu: =115 gBH/Ty (HOMUH.)
100 lu: -138 gbH/My (HOMUKH.)
1 Mlu: =150 gbH/Ty (HOMUH.)
YposeHb co6cTBeHHbIX —150 gBH/TY (HOMUKH.)
LWyMOB

TaKTOBbIN CUTHAN BHYTPEHHUI UV BHELUHUN
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[ononHutenbHble Bbicoko4YacToTHble BY-/CBY-moaynn B popmaTte PXI

www.keysight.com/find/pxi

Mpeumyuwectsom BY- n CBY-Moaynein sBnseTCs BO3MOXHOCTb pacluMpeHmns ux
dYHKUMOHANBHOCTU 3@ CYeT 06beAMHEHUSI C UHTErPUPOBAHHbLIMU B CUCTEMY TECTUPOBAHMUSA

[ONOJSIHUTENIbHBbIMU NPUHAONEXHOCTAMU, MOAYNAMU ocnabnexHus nnu Hp806Pa3OBaHMﬂ CUrHanos.

3T Moaynun o6ecrneynBatoT [ONOJSIHUTENbHbBIE U PACLUMPEHHbIE BO3MOXHOCTM, Heo6XxoauMble ANs
YyCTaHOBOK, paboTalLwmnx B AMana3oHax C NoBblLWEHHON YaCTOTOMN.

M9168C/E MporpaMmMupyemblil CTyneH4aTblil aTTeHoaTop B popmare PXI. 3Tu Mmoaynu nmetot
YacTOTHbIN Anana3oH ot 0 go 26,5 MMy unu 50 I'Mu. NMpeBocxofHas TOYHOCTb 0cnabneHusa curHana
B LUMPOKOM TEMMEPATYPHOM AMaNa3oHe rapaHTUpPyeT TOYHOCTb M3MepeHnin. Moaynu M9168C/E
Tak>ke obecneynBaT HOPMUPOBAHMUE CUTHANA, NOBbILLAIOLLEE TOYHOCTb U3MEPEHUI U TMBKOCTb
cucTeM TecTupoBaHus B dopmate PXI pns BY- n CBY-ycTponicTs.

M9170A Moaynb apaiiBepa aTTeHwaTtopa/koMMyTaTopa B popmaTte PXI. [laHHbIN Moayb
obecneyuBaet ynpaBneHue BY- n CBY-aTTeH0aTopamMu n aneKkTpoMexaHn4yeckumm
KoMMyTaTopaMu komnaHuu Keysight.

M9300A NeHepaTop onopHoi yacToThbl B popMaTe PXle. [laHHbI MoayNib o6ecnedmBaeT nogady
onopHoro curHana c yactoton 10 unu 100 MI'y, B cuctemax B dopmate PXl. Mogyns M9300A
SABNSIETCSA KNOYEBbIM ycTpoicTBOM B dpopMaTe PXI B cocTaBe MCTOYHMKA HE3ATYXaKoLWMX
rapmMoHunyeckmx konebaHnm M9380A 1 BekTopHOro reHepaTtopa curHanos M9381A.

M9302A letepoauH B popmate PXI - ato reHepatop, ynpasnsembiit HanpsxkeHuem (FYH),

c paboyent yactotor ot 3 o 10 [Ty ¥ ManbiM BpeMeHeM YCTaHOBKMW, MpeAHa3HAYeHHbIN Ans
MCMNOJSIb30BaHMS B MPOU3BOAUTENbHBIX YCTPOMCTBAX Npeobpa3oBaHus C MOHUKEHUEM YaCcTOThI.
Manoe BpeMs KOMMYTaLMU U HU3KUIA YPOBEHb HAa30BOro WyMa AesaeT 3TOT MOAYJ1b 3HAYUMbIM
KOMMOHEHTOM BEKTOPHOro aHanusatopa CBY-curHanos.

M9352A Ycunutenb/atteHoartop B popmarte PXI Hybrid c nonocoit aHanorosoro curHana
1Ty obecneymBaeT Nnpeobpa3oBaHne CUrHaNa MPOMEXKYTOYHOM YaCcTOTbl B MHOTOKaHabHbIX
MOAYNbHbIX CUCTEMAX.

M9362AD01 YeTbipexKkaHanbHbi/i NnpeobpasoBaTesib C NOHWXXEHUEM YyacToTbl B popmaTte PXle
NPEeKpacHo NoAXoAUT A1 LUIMPOKOMNOJIOCHOT0 3aXBaTa CUrHana, korga tpebyeTcs UCnonb30BaHue
HECKOJIbKMX KaHasloB, M MOXET 06ecrneynTb CUHXPOHHbIN 3aXBaT A0 4 CUTHAIOB B NOJIOCE YacToT
no 1,5 Mu.

Ontuyeckue yanuHutenu B popmate PXle, ot M9403A no M9408A o6ecneunBatoT KaHan
nepepaun ans BY- n CBY-curHanoB B yctaHoBKax, rae TpebyeTcs AJIMHHbBIA KOMMYHUKALMOHHbIN
TpakT. CurHanbl B YacToTHbIX Anana3soHax ot 300 klu go 26,5 nnun 50 'y MoryT 6bITb NEpefaHbl Ha
pacctosaHus 6onee 1000 M npy nomMoLLM OA4HOMOLOBbIX ONTOBOMOKOHHbIX TMHUNA. [TpenMyLLecTBOM
09 YCTAHOBOK HA @aHTEHHbIX MOJIMFOHAX UM HAa3EeMHbIX CTAHUMSAX CMYTHUKOBOW CBA3M ABNAETCS
NoJsIHOE YCTPAHEHNE UCKAXEHUIN CUTHANA, NPUCYLLUNX TEXHONOTUSAM, CBA3aHHbIM C MOHUXKEHUEM
4acToThbl.

B naHHoOM pa3pene:

BM9168C/E NMporpaMmupyembii
CTyneH4YaTbi aTTEH0ATOP
B dopmaTe PXI

M9170A Moaynb opansepa
aTTeHaTopa/KoMMyTaTopa
B ¢opmaTe PXI

M9300A leHepaTop ONOPHOM Y4acTOThI
B popmate PXle

M9302A leteponunH B dopmate PXI

M9352A Ycunutenbs/aTTeHoaTop
B ¢opmate PXI hybrid

M9362AD01 YeTbipexkaHanbHbIi
npeobpasoBaTesib C MOHUXKEHNEM
yacToTbl B popmaTte PXle

M940xA OnTuyeckue yonnHUTeNn
B dopmarte PXle

MpoAyKThI, B KOTOPbIE

WHTEerpupyroTca aaHHblie MOAYyHn

Moaynb M9300A nHTerpmMpoBaH B:

— M9380A UcToYHUK He3aTyXatoLWMNX
rapMoHuyeckmx kosiebanum (ctp. 23)

— M9381A BeKkTOpHbIN reHepaTop
curHanos B popmare PXle (cTp.
23)

— M9391A BeKTOpHbIN aHannsaTtop
curHanos B popmare PXle (cTp. 21)

- M9393A
Bbicokonpon3BoauTebHbIN
BEKTOPHbIN aHaNIM3aToOp CUTHAJIOB
B popmarte PXle (cTp. 21)

Mogynu M9168C/E, M9302A,
M9352A, M9362ADO01
WHTEerpnpoBaHbl B:

— LUnpOKONONOCHLIN BEKTOPHbIN

aHanusartop curHanos MIMO B
¢dopmare PXI (cTp. 22)

OnuH reHepaTop onopHou YactoTel M9300A B popmaTe PXle
MOJET UCMO/b30BaTbCH OAHOBPEMEHHO C 4 BEKTOPHbIMMN
aHanusaTtopamu curHanos B opmate PXle unu 4
BEKTOPHbIMW reHepaTopamMu curHanos B popmate PXle,

YCTAaHOB/IEHHbIMW B O4HOM LUACCWU.
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Keysight M9168C/E

[MporpaMmmumpyemsbin
CTYNneH4YaTbln aTTEHATOP
B dopmate PXI

www.keysight.com/find/pxiattenuator

OTtpacnun n 06nacTv NPUMMeEHeHNs

— WMuTtauns ocnabneHus B TpakTte
BY-curHana

— MopTBepAeHMe NPaBUIIbHOCTH
NPOEKTHbIX peLleHunin

— TecTMpoBaHMe YYBCTBUTENILHOCTH
BY-npneMHukoB

— M3MepeHune noMex oT coceaHero kaHana

Mopnynu nporpaMMmupyemMoro cTyneH4yaToro atteHioatopa M9168C/E paboTatoT B AnanasoHe
yacTtoT o1 0 00 26,5y 1 06ecneynBaoT NOBTOPSEMOCTb BHOCUMbIX MoTepb He xyxe 0,03

4B 0na KaXaon ceKuum B TedyeHne 5 MUNNIMOHOB LUMKJI0B Ha NPOTSXKEHUN BCErO CPOKa
cnyx6bl. MpeBocxoAHas TOMHOCTb 0cNabsieHUs B LUMPOKOM AMana3oHe paboymx TeMnepaTyp
rapaHTUpPyeT BbICOKY TOYHOCTb U3MEPEHWUIA.

Mogaynu M9168C/E Takyke o6ecneymBatoT npeobpa3oBaHns CUrHaNA, KOTOPbIe MO3BONAOT
NOBbICUTb TOYHOCTb M3MepeHu u rmbkocTb BY u CBY ucnbitatenbHbix cuctem B popmate PXI.

TexHMYecKUe XxapaKTepUCTUKMN

Pazmep 2 cnoTa

YacToTa M9168C: 01 0 no 26,5 T
M9168E: o1 0 o 50 'y

PaspeweHune cwarom 1,51 10 ob

npu ocnabnexHuu

NoeTopsiemoctb 0,03 b rapaHTMpoBaHHO

Cpok cny»6bl 5 MJTH. UMKIOB Ha ceKumto (rapaHTUPOBaHHO)

Makc. BxogHasa 1 BT (+30 gbm) cpeaHsas; 50 Bt nukosas (Makc. 10 MKc)
MOLLHOCTb

Makc. o6patHas 1 Bt cpegHssa. 50 Bt nukosas (Makc. 10 Mkc)
MOLLHOCTb

BY-pasbem 3,5 MM (po3eTka), coBMecTum ¢ SMA

Keysight M2170A

Mopaynb gpaneepa
aTTeHraTopa/KoOMMyTaTopa
B dopmarte PXI

www.keysight.com/find/pxidriver

M9170A npencTtaBnset cobon Moaynb ApariBepa aTTeHlaTopa/KoMMyTaTopa,

KoTopbl o6ecneynBaeT rubkoe ynpaBneHne nporpaMMmMpyeMbiMu aTTeH0aToOpamMu n
3/1eKTPOMEXaHUYECKUMM KOMMYyTaTopaMn. Mooynb coBmecTuM ¢ nnatdopmon PXI-Hybrid
M MOCTaB/ISeTCA B KOMMJIEKTE C NOJIHOLEHHbIM rpaduyeckmM nHTepdencom nonb3osaTtens
Ha 6a3e NnporpaMMHOM NepefHen naHenn, kotopas obecneynBaeT NPoCToTy U yRo6CTBO
ynpaBieHus v 3anycKa.

TexHu4eckue XaAPaKTepUCTUKn

Pasmep 1 cnot

Hanpsi»xkeHune +3,3B +5 B -12 B +12B

Tok 05A 30 MA (MUH.) 0 30 MA (MuH.)
5,6 A (Makc.) 0,8 A (Makc.)

Tunbl LonyckaeTtcsa paboTa c 60/bLUIMHCTBOM aTTEHATOPOB,

aTTeHwaTopa LOCTYMNHbIX Ha CEroAHSIWHWUIA AEHb

Tunel DonyckaeTtcsa paboTa c 60/1bLUIMHCTBOM KOMMYTATOPOB,

KOMMyTaTopa OOCTYMHbIX Ha CEroAHSIWHUNA AEHb

Keysight M9300A

[eHepaTOp ONOPHOM YaCTOThI
B dopmaTe PXle

www.keysight.com/find/m9300a

leHepaTop onopHow YacToThl B dopmaTte PXle M9300A npepctaBnsieT coboit KOMNAKTHbIN
MOAYNbHbIN NPUOOP, KOTOPbIA MOXKET UCMOIb30BaTLCA KakK YacTb BbICOKONPOW3BOAUTENbHOIO
BEKTOPHOro aHanusatopa curHanos B popmate PXle M9393A, BekTopHOro aHanunsaTopa
curHanos B popmate PXle M9381A nnm nctouyHmMKa He3aTyxaloLWmX rapMOHUYeCKux KonebaHummn
M9380A. OguH Mopgynb M9300A cnocobeH noaaep)xuBatb paboTy HECKONTbKUX MOAYJIbHbIX
KOHTPOJIbHO-U3MEpPUTENbHbIX MPUBOPOB.

TexHUUYECKME XapaKTepUCTUKMN

Bbixogbl 5 Bbixogos 100 MIy,
1 Bbixog 10 MIy,
BHyTpeHHun Bbixod 10 My onopHOro TepMOCTaTUPOBAHHOIO
reHepaTopa (0CX0)

AMnnuTyaa PasbeMmbl UmnepaHc
Bbixog 100 MIy > 10 obm 5 SMB 50 OM (HoMWUH.)
Bbixog 10 My, 9,5 aBM (HoMuH.) 1 SMB 50 OM (HOMWUH.)
Bbixoa OCX0 11,5 oBM (HomnH.) 1 SMB 50 OM (HOMUH.)
Pasmep 1 cnot
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H leTepoanH M9302A B popmaTe PXI BoinonHeH Ha 6a3e reHepaTopa, ynpaB/isieMoro
KeySIg ht M9302A HanpsaxeHueM (F'YH), n umeeT ananasoH yactoT oT 3 go 10 Mu. Manoe BpeMsi ycTaHOBNEHMUS

no3BossieT CMOJIb30BaTb ero B COCTaBe YCTaHOBOK, TPEOYOLNX BBICOKOW CKOPOCTH
reTepO'D'MH B cI)OpMaTe PXI npeo6pa3oBaHNUsA C MOHUXKEHUEM YACTOThI.

. . BbicTpoe BpeMs nepeksilo4eHns U HU3KUIN ypoBeHb $a30BoOro WyMa reTepoanHa AenatT ero
WWW-key5|ght-C0m/f|nd/m93023 npeanbHbIM KOMNOHEHTOM /15 BEKTOPHOro aHanu3aTopa curHanos CBY-guanasoxa.

TexHuuyeckue XapaKTepUCTUuKu

Pazmep 2 cnoTa, BbicoTa 3U
Da30BbIN WYM -115 gbH/Ty npwn 10 'y, oTcTponka 10 kly
BpeMms nepeknoyeHus 1 Mc, 500 MKc, cTaH@apTHO
4acToThl
MowHocTb +16 npbm + 2 nb
YacToTHble BbIXxoAbl REF OUT: 10 MIu (HOMUH.)
REF 1/REF2 OUT: 100 My (HomuH.)
AMnnuTtyga REF/REF1/REF2 OUT: 0 gbm + 3 b (npu 25 + 5°C)
TemnepaTypHas +0,5 ppm. (o1 0 go 50°C)
HEeCTabuNbHOCTb YacTOThI

Crapenue (nocne 30 gHen +1,0 ppm/rog
aKkcnnyarauum)

H M9352A npencTtaBnset cobon YeTbipexKaHalbHbIN yCUNNTENb/aTTEHI0ATOP MPOMEXYTOYHOMN
KeySIg ht M 93 52A yacTtoTbl B popmaTte PXI-Hybrid, koTopbii 3aHMMaeT oguH cnoT B 6a30BOM 610Ke 1

obnapaeT aHasnoroeow nosocon nponyckauus 1 I'Mu. [laHHoe ycTpOMCTBO NPUMEHsieTca ANns

yC nnnTen b/aTTeHioaTOD npeo6pasoBaHus curHana MY npu cnonb3o0BaHUM B MHOFOKaHaNbHbIX MOAY/bHbIX CUCTEMAX.
H MpvMeHaNTe 3TOT MoAYNb OAHOBPEMEHHO C YeTbipexKaHallbHbIM Npeobpa3oBaTesneM ¢
B d)OpMaTe PXI Hyb”d noHwmxeHneM yactotbl M9362AD01 B popmaTe PXI, yeTbipbMs gurntansepamu curHana Ny
M9202A v reTepoANHOM A1 3aXBaTa LWMPOKOMNOSOCHbBIX CUFHANOB N0 HECKONIbKUM KaHanam.

vwwkeysight.com/find/m?3523
€XHUYEeCKUNEe XapaKTepUuCcTuku

Pasmep 1 cnot

KonuyecTBo kKaHanos 4

AHanorosas nosoca 11Ty

nponycKaHus

[OunanasoH ocnabnenns 31,5 b c warom 0,5 gb
MuHMManbHoe >5n0b

ycunexve

MakcumanbHoe 236 nb

ycunexve

KoadpoduumeHT wyma 306

Touka nepeceveHus +43 nbm

TpeTbero nopsaakKa

H M9362AD01 npencTaBnsieT cobon 4-kaHaNbHbIN Npeobpa3oBaTens CBY-curHanos c
KeyS|g ht M9362AD01 NnoHMXKeHneM YacToTbl B popmaTe PXle, KoTopbit 3aHMMaeT B 6a3oBoM 6roke 3 cnoTa.
L|eTb|peXKaHan bH bll‘/ll LaHHbI MOAYNb UMeeT HaCTOTHbIﬁ1JJ;5MIilrna3OH ot 10 l\;IAFu. no SEAQELzénAp;U?TOM MrHoOBeHHas

nonoca nponyckaHus coctasnsert 1, 1, Ha kaHan. Mogynb XOPOLLO NOAXOAUT
np906pa3OBaTenb C 0151 3aXBaTa LUMPOKOMONIOCHbIX CUTHAJIOB NPU peLleHnn pasiMyHbIX NPaKTUYeCKUx 3agad,
MOHUXXEeHNeM 4YaCToThl TpebyoLWwmnX HaIMYnS HECKONTbKMX KaHaoB, HanpuMep, BO BPEMSI MHOTOKaHaIbHOro ananusa

KOrepeHTHbIX CUTHANI0B, aHaNM3a CUTHAI0B PAAMOJIOKALMOHHbIX CUCTEM, PAAUNOTEXHUYECKOW
B ¢0pMaTe PXle passenku (SIGINT), paanoanexktpoHHon paseenku (ELINT), usmeputenbHo-curHaTypHow

. . TexHUuyeckon passeakmn (MASINT), 3axBaTa CUrHaN0B CUCTEM PAAMNO3NEKTPOHHOMN 60PL6bI,
www.key5|g ht.com/find/m9362a-d01 a TakXXe ANs permctpauum u aHanmsa BY- n CBY-curxanos.
8 L
&

M93624-D01  somwe 265G

9!
ey Mpu o6beaunHeHun c retepogmHom M9302A, npeobpa3oBaTesib C MOHUKEHWEM H4aCTOTbl

) M9362AD01 MoXeT MCNoNb30BaThCS AJ1I CUHXPOHHOIO 3axBaTa 40 4 CUrHaNoB B Nosioce
' wupuHoi go 1,5 Mu.

TexHu4eckue XaPaKTepUuCcTuKun

Pa3mep 3 cnoTa
Pabouuni gnanasoH o7 10 po 26,5 MI'y; 40 nnn 50 My,
. Monoca nponyckauunsa 1,5 Ty Ha kaHan
. BenunuvHa wyma 24 nb (HOMUH.)
MmnepaHc 50 OM (HOMUH.)

bbb
T

le
le
o

e
S
=
-

|

© 9

AT

30 | MopynbHbie pewenuns B popmatax PXI u AXle | Karanor 2015



www.keysight.comfind/modular

Keysight M9403-08A

OnTnyeckne yoamHUTENM
B dopmaTe PXle

www.keysight.com/find/pxi-
opticalextenders

OTtpacnun n 06nactTv NpUMMeHeHns

— AHTEeHHbIe NOJINTOHbI, yAaNeHHble
QHTEHHbI, HAa3eMHble CTaHLMn
CNYTHUKOBOW CBA3M

— YonvHuTenb ona nopta aHanusartopa
uenen

— M3onupoBaHHbIEe U3MepeHUs

Mopynu ontuyeckux ygnuuutenen M9403-08A ons KOHTPONbHO-U3MepPUTENbHbLIX NPMGOPOB
no3BonAT BaM nony4datb BY- unu CBY-curHan 6e3 notepb B KoaKcuManbHbIX Kabensx, a Takxe
6e3 HexenaTebHbIX pe3yNbTaToB NPeobpa3oBaHNSA C MOHUXKEHUEM YaCTOThl U C U30S1SLMEN
3a cYyeT ONTMYECKON NepefatoLen NMHUM Ha paccTosiHusix 6onee 1000 M. Beibupante
KOMOMHaLNI0 MoAySeln, KOTopas Hauy4wum o6pa3oM COOTBETCTBYET BaLLUMM NOTpeBHOCTAM,
npv 3TOM Bbl BCerga CMoXKeTe MOAEePHU3NPOBaTh MMEIOLLEECS TEXHUYECKOE peLleHne As
pelleHns HOBbIX 3aAa4. Bocnonb3yiTech BceMu npemMMyLecTBaMm MacwTabupyemblx

1 obHOBNSiIeMbIX MOAYNbHbIX cucTeM B dpopmMaTe PXI.

TexHMuYecKne XxapaKTepUCTUKU

[vanasoH yacToT Onumsa F26: o1 300 kly po 26,5 My,
Onuwnsa F50: o1 300 KMy oo 50 My,

[OuHamnueckun >90 nb/Iy,
ANanasoH, cBoboaHbIN 110 oB/Ty
OT Napa3uUTHbIX
cocTaBndgrwWMX
KoadduumeHTt wyma Onuua HO1 (6e3 ycunenusa): 26,5 Mu; 34 gb; 50 'y, 42 ob
Onuwua HO2 (c ycunenuem): 26,5 MMu; 8 ob; 50 IMu; 12 nb
Onuwna HO1: > -30 b

Onumnsa HO2: > -4 ob

1,5 (USB 1.0), 12 (USB 1.1) n 480 (USB 2.0) M6uT/c

Ycunenue B kaHaneZ

Mopynb conpsaxeHus
onTu4eckoro nopta

c noptoMm USB M9406A,
CKOPOCTb Nepeaaun
OaHHbIX
XapaKTepucTuku ontTuueckoro Tpakta BU-curnana (M9403A, M9404A)
MwuH. BXOAHOM -120 gbm

ypoBeHb BY-curHana

Makc. ontumanbHbin 7 abm (onuns HO1)
BXOAHOW YPOBEHb -25 nbm (onumsa HO2)

BY-curHana

Keysight M9451A

YckopuTtenb N3MepeHuin
B dopmarTe PXle

www.keysight.com/find/m9%451a

'MWH;

il

by

Mopynb yckoputens namepenuit B popmate PXle M9451A c onumen DPD (umudpposblie
npenbiCKaXkeHns 1 GYHKLMS 0TCIeXUBaHUS ormbatoLLeit) no3BosiseT OCTUYb MaKCUMasbHOWM
NPOV3BOANTENBHOCTU 3a CHET 06BbEAUHEHNM COBPEMEHHbIX MPOrPaMMUPYEMbIX JIOMMYECKUX
nHTerpanbHbix cxeM (MNC) co 3HaHUAMYK 1 onbiToM KoMNaHuu Keysight B 06nactv namepeHuit,
a Takxe c bbicTpomencTeneM cuctem B popmate PXle. ABnsAsicb COCTaBHON YaCTbio MOAY/IbHOTO
peweHus komnaHum Keysight pns onpeneneHuns xapakTepucTuKk 1 TecTupoBaHus BY-ycunutenen
MOLLHOCTM/MOAYNEN CONPAXKEHUS, yCKOpUTenb namMepeHnin M9451A-DPD o6ecneunsaet
HenpeB30NAEHHYI0 NPOMN3BOAUTENBHOCTbL MPU TECTUPOBAHUN COBPEMEHHbIX YCUnuTenen
MOLLHOCTM 1 MOAYNen conpsixxeHus. [locturaemoe AecAaTUKpaTHOE NOBbILIEHWE CKOPOCTU Npu
N3MEpeHnsx, NpeaycMaTpUBalLLNX OTCeXMBaHWe ornbatowen n umdpoBbie NpeabiCKaXeHUs
0N 3aMKHYTOro/pa3oMKHYTOro KOHTypa, TpebyeT eCcATKU MUNNINCEKYHA, a obuias
DNTEeNbHOCTb N3MepeHus He npesbliwaeTt 100 Mc.

TexHuU4Yeckue XapaKTepUucTuku

WUHTepdencHas wuHa [lepudepunHbini mopynb PXI Express

1N COBMECTMMOCTb (x1, x4, x8 PCle cneundukaums sep. 2.1)
nJanc Altera Stratix B «A7» (5SGXMA7K3F40C2)

4 TB namstn DDR3

2 He3aBUCUMbIX 6aHka namaTn DDR3

npv 1200 mMnH nepegay/c Kaxabin (600 Mlu)

MamsaTb
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MoaynbHblie npoayKTbl B popmaTe AXle

www.keysight.com/find/axie

BbicokonpoussoauTenbHble peweHus B dopmate AXle obecneuynBatoT CUHXPOHU3ALMIO,
3anyck u nepegavy AaHHbIX MeXAY MOAYNSMU, YTO OYEHb BAXKHO AJ1S NOCTPOEHUS
BbICOKOMPOM3BOAMNTENbHbIX KOHTPOIbHO-U3MEPUTESIbHBIX U UCTMbITATEsIbHbIX CUCTEM,
NPUMEHSIEMbIX B @3POKOCMUYECKOW U 060POHHOM NPOMBbILLIEHHOCTU, PU3MKE BbICOKUX
3HEepPrun, Npu UCMNbITaHNAX NONYNPOBOAHUKOBON TEXHMKM, @ TaKXKe B APYrMX 0Tpacnsax
NPOMbILLIEHHOCTMW.

Mpubopbl B dopmaTe AXle MeT ropu3oHTasIbHY0 KOMMOHOBKY B KOMMNAKTHbIX CUCTEMAX
1 BEPTUKaNbHY — B cucTeMax 6osbLlioro pasmepa. LLlaceu n mogynu AXle gononHsitoT
BO3MOXHOCTU cucTeM B dopMmaTax LXI n PXIl n ocHaweHbl uHtepdenncamm PCle n LAN,
6narogaps yemy npubopsl AXle MoryT paboTaTb Kak BUpTyasibHble YCTPONCTBA B
dopmartax PXI unn LXI.

AccopTuMeHT Nnpnbopos B popMaTe AXle BKOYAET LIACCU U KOHTPOJIIEPbI, @ TaKXe
HOBble U3MepUTesbHble MOAY/IN, KOTOPble 06ecneynBatloT yyllne XapakTepUCcTUKM B
cBOeM Knacce. B ux uncno BxogaTt Mogynv reHepatopa CUFHaN0B NPOU3BOJIbHOW GOPMBbI,
BbICOKOCKOPOCTHOTIO JIOTMYECKOr0 aHann3aTopa, a TakxKe aHanusatopbl npoTtokonos PCI
Express Gen3 u HDMI.

» —_— —— o

KEYSIGHT

TECHNOLOGIES

leHepaTop curHanos npoussonbHon dopmbl M8190A B popmaTe AXle, purutansep B popmate AXle
M9703A B waccu B popmate AXle M9505A Ha 5 crnoToB

B naHHoOM paspene:

BM9502A, M9505A, M9514A LLaccu
B popmaTte AXle

M9521A CucteMHbI MOAYb
B dopmaTe AXle

M9536A BCcTpoeHHbI KOHTpOnNep
B dpopmaTe AXle

M9703A Aurutansep B popmaTte AXle

M8190A/95A leHepaTopbl CUrHaNoB
npoussonbHon ¢opmbl B dopmaTte AXle

M8020A BbicOKONPOM3BOAUTESbHbIN
TecTep KoapduumeHTa 6MTOBLIX
owwnbok J-BERT

U4154B Mopgynb nornyeckoro
aHanM3aTopa NOrMYeckux COCTOSTHUN,
4Tout/c

U4301B AnanusaTtop npotokona PCle
Gen3

U4421A Mopynb aHanusaTtopa/TecTtepa
npotokona MIPI® D-PHY

U4431A AHanusaTop npoTtokona MIPI
M-PHY
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Keysight M9502A, M9505A,

M9514A
LLlaccu B dpopmaTte AXle

www.keysight.com/find/axie-chassis

Mpu6opbl M9502A, M9505A 1 M9514A B dpopmaTe AXle npencTtasnstoT cobon waccu ¢ 2, 5
1 14 cnoTaMu, MOSIHOCTLIO COBMECTUMble co cneundurkaumnsamm AXle 1.0 n 2.0 (Tonbko Mogynb
M9514A).

TexHuuYeckue M9502A M9505A M9514A
XapaKTepUCTUKKN

PasMep (BbicoTa) 2U 4U 14U
KonuyecTtBo cnotoB 2 5 14
BbixogHOe HanpsixxeHue 50B 52B 52B
NUTaHWG NOCTOSHHOIO TOKA

(HOMUH.)

MonHasa MOLWHOCTb 400 BT 1000 BT 2800 BT

NMOCTOAHHOIO TOKa

M9521A CucTeMHbIN

BcTpoeHHbIN, ¢ uHTepderncamm Gigabit
Xg)(,lqynb B dopmaTe
e

Tun cucTemMHoro Mogyns
LAN un x8 PCle

Pa3beMbl Ha nepeHen X8 Gen2 PCle, Bxoa/Bbixoa A8 pexuma OBa 8x Gen2 PCle,

naHesnn CUCTEMHOro MultiFrame, Bxoa/Bbixog 3anycka, Bxoa/ BX0A/BbIX0M AN

Mopayns BbIX0J TaKTOBbIX UMNynbcoB 1 Gbit LAN exunma Multi-

rame, Bxoq/Bbixon,

3anycka, xoa/
BbIX0J TaKTOBbIX
nMmnynbcos u Gbit
LAN

Makc. paccesiHune 200 BT
MOLLHOCTU B KaXK[,0M CJloTe

Keysight M9521A

CuncTeMHbIM MOAYNb
B dopmMmaTe AXle

www.keysight.com/find/m9521a

CucteMHbin moaynb M9521A B dopmaTe AXle nosiHoCcTbio coBMecTUM co cneuudukauuamm 1.0
n 2.0 ctaHpapTta AXle. 3aHUMas oAuH CNOT, 3TOT MOAY b UCNONb3YETCS COBMECTHO C LIACCU

B dopmaTte AXle M9514A n obecneunBaeT Bce HeobxoauMble GYHKLUM CUHXPOHU3ALUMU U
obecneyeHns CBA3M BHYTPU CUCTEMbI, BKJIHOYAS LWIECTb YHUBEPCAJbHbIX MOPTOB PYHKLUK
CUHXPOHM3aUMM 1 3aNyCcKa, a TaK>Ke BXOA/BbIX0OA AN BHELWHEro TaKTOBOro CMrHana
yactoTon 10 Ml BeicoKyto Npon3BoaMTEeNbHOCTL YyCTponcTB B popmMaTe AXle obecneymnsaet
BO3MOXHOCTb KOMMyTaumumu coeanHeHnin AXle nocpeactsom maTtpuubl Fabric 1 (kaHanbl cessn
Gen 2 x4 Ha KaXXAblv CNOT ANA M3MepuTenbHbiX Mogyneit) u Gigabit LAN, a Takxxe Hanuuune
nHutepdencos Gen 2 x8 PCle ona noaKA0UYEHUS LWIACCK K BHELWWHEMY KOMMbIOTEPY UKW APYTUM
waccu B popmaTe AXle nunu PXle.

Keysight M9536A

BcTpoeHHbIM KOHTponnep
B dopmMaTe AXle

www.keysight.com/find/m9%536a
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Mogaynb M9536A — 3T0 MOLLHbIN BCTPOEHHbIW KOMMBIOTEPHbLI KOHTPOIIED, 3aHUMaKOLW NI
OAMH CNOT M coBMecTUMbIN ¢ dopmaTom AXle. OH o6ecneymBaeT BbICOKONPOM3BOAUTESNIbHOE
coepunHeHmne PCle Gen2 c o6beaunHuTensHon nnaton AXle. Kpome Toro, koHTponnep M9536A
MOXeT MHTErpupoBaTbCs C U3MepUTesibHbIMU Npubopamu B popmaTte LXI yepes BCTPOEHHbIN
nHTepdeinc Gigabit LAN.

TexHMuYecKne XxapaKTepUCTUKU

Pa3smep 1 cnot, Moaynb B dopmaTe AXle
uny Intel Xeon EP L5518, TakToBas yactota 2,13 'y,
Hakonutens:
Tun 2.5" SATA I SSD
06bem 160TB

8 'b B cTaHpgapTHOM KoMnnekTauuu, 16 I'b onumoHanbHo,
24 TB MakcuMyMm

OI'IepaTVIBHaﬂ namaThb

KoHourypaumsa kanana PCle x4, Gen2
AXle

CkopocTb nepefaumn faHHbix 2 B/c k 06beanHuTensHoln nnate AXle
PCle AXle (makc.)

KaHan kommyTauum Ethernet  10/100/1000BASE-T
AXle

Pa3zbeMbl Ha nepegHen USB (3), 10/100/1000 LAN (2), VGA
naHenu (pa3peweHue go 1600x1200), RS-232
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Keysight M9703A
Ourntansep B popmaTte AXle
www.keysight.com/find/m9703a

OTpacnu 1 o6nacTn NPUMEHEHUS:

— KpynHoMacwTabHble dpusmnyeckue
3KCMEePUMEHTbI B 061aCTU TMAPOAUHAMUKN
U CUHTEe3a Nia3sMbl

— PapunosiokauMoHHbIe CUCTEMBI U CUCTEMBI
CMYTHUKOBOW CBA3M: KaNMBGPOBKaA U
TeCTUPOBaHME MHOFOKaHabHbIX aHTEHH
unu cucteM GopMMUpoBaHUa nyda

Moaynb M9703A npefcTaBnseT co60i BOCbMUKAHaNbHbIN AUTMTaN3ep, CNOCOOHbIN BbIMONHATD
3axBaT CUrHasoB B Auana3oHe yactoT oT 0 go 2 'y c yactoTon auckpetmsauum 1,6 BbIG./C

1 paspeweHveM 12 6uT. PexxuM yepeoBaHWS KaHAN0B NO3BOISET 3aXBaTbiBaTb CUTHaNbI C
yacToTon auckpeTtusauum o 3,2 MBbl6./c Mo YeTbIPEM KaHanaM C UCKJIIOYNTENIbHO BbICOKOM
TOYHOCTbI U3MepeHUit. YcTaHoBNeHHble B Moayne Keysight M9703A MJINC o6napatoT
onuuoHanbHon GyHKUMeh umdpoBoro NpeobpasoBaHNs C MOHUMKEHNEM YACTOThl B peXume
peanbHOro BpeMeHM, YTO NO3BONSET TOYHO NOACTPAMBATL U MAaCLITabUPOBaTb aHaNU3MpPyeMbli
curHan. bnarogaps 3ToMy MOXHO yNyylMTb AMHAMUYECKUIN ANaNa30oH, yBeNNUYnTb

BpeMsi 3aXBaTa, a TaK»Ke NOBbICUTb CKOPOCTb BbINOJIHEHUS U3MepeHui. [lns paclwimpeHns
aHaIMTUYECKNX BO3MOXKHOCTEN NPU U3MEPEHUU CiefyeT BOCMNO/b30BaThCA MPOrPaMMHbIM
obecneyeHnem Keysight 89600 VSA.

TexHU4eckue XapaKTepUCTUKun

Pasmep
PaspeweHune
KonnyecTBo KaHanos
YacToTa gMcKkpeTnsauum
— SR1
— SR2
BxoaHOM 4acTOTHbIN Anana3oH
(nonoca nponyckauusa -3 ab)

[MonHbIM ouana3oH
OunHaMnyecknn amanasoH 6es
NnapasnTHbIX COCTABASIOLMNX
(SFDR)

3dbdekTUBHOE YMCno 6UT
(ENOB)

CooTHoWweHMe curHan/wym
(SNR)

Monoca vacToT gemMopynaumm
umdpoBoro npeobpasoBaHus c
noHmxeHnem yacToTsl (DDC)

1 cnot
12 6ut
8

1 MBbi6./c (2 MBbLIG./C NPV YepenoBaHUM)
1,6 MBbI6./C (3,2 BLIG./C NpK YepeaoBaHUN)
or0pmo2ly

(6e3 uepenoBaHus)
1B/2B

60 obH (cTana.)
8,8 6uT (cTaHa.)

57 ob (cTang.)

300 Mrly, 3atem 160 MIu/2N, rpeN=0,1, 2,.. 18

Keysight M8190A, M8195A
[eHepaTopbl CUrHANoOB
NPON3BOSIbHON GOPMbI

B dopmaTte AXle
www.keysight.com/find/m8190a
www.keysight.com/find/m8195a

OTpacnu n 06nacTv NPUMEHeHns:

— AspokocMuyeckas n o6opoHHas
NPOMbILWNEHHOCTb

— TecTUpoBaHWE CUCTEM PaAMOSIOKaALUN U
CNYTHUKOBOW CBSA3U

— @opMupoBaHMe WMPOKONOMOCHbIX BY-
CUrHanos

— bBecnpoBopgHas cBs3b

— lMoTpebuTenbckue ToBapbl U KOMMNbIOTEPHAN
TEXHUKa

— 0O6pa3oBaHMe M Hay4Hble UCCNefoBaHMsA

— KorepeHTHble ONTUYECKME CUCTEMBI

— MHoroypoBHeBble, MHOTOKaHabHble
unbpoBbIE CUrHANbI

Wcnonb3oBaHWe NpeLM3noHHOro reHepaTopa CUrHasioB NPOM3BObLHON GOPMbI NO3BONSET
NOBbLICUTb PEASIMCTUYHOCTb TECTUPOBAHMS PA3JINYHbBIX YCTPOWCTB — OT CUCTEM OBHApYKeHNs
Mano3aMeTHbIX Liesiell 0 TeTEKOMMYHUKALUUOHHBIX CUCTEM C BbICOKOM MNIOTHOCTbLIO KaHaNoB.
leHepaTop curHanos npou3BosibHOM dopMbl Keysight o6ecneunBaet oAHOBpEMEHHO
BbICOYANLLYI0 TOYHOCTb BOCNPOU3BELEHMUS CUTHAJIOB, BbICOKOE paspeLleHmne U WUpPoKnin
OMnanasoH yacToT. Takoe yHWKaibHOe coyeTaHne GyHKLMOHANbHbIX BO3MOXHOCTEN NnoMoraet
€03[aTb CUFHaJbI MO CJIOXKHbIM CLLEHAPUSAM M OCYLLeCTBAATL 6onee rny6oKuii aHanus
XapaKTepucTuKk paspabaTbiBaeMbiX yCTPONCTB.

TexHu4yeckue
XapaKTepucTUKu

M8190A

M8195A

Pasmep Moaynb AXle Ha 2 cnoTa mopynb AXle Ha 1 cnoT
KaHansl Twunn2 1,2unn 4
YacToTa 0o 12 ebib./c no 65 MBbib./c
OMCKpeTM3auum
PaspeweHue 12 6uT po 12 I'ebib./C 8 6ut
14 6uT 0o 8 MebIb./C
AHanoroeas nonoca 5y, 20 MMy
yacTtoT
LOuHaMnyeckum no 90 nbH cTaHa. no 80 nbH

nuvanasoH, cBo60AHbIN
OT Mapa3suTHbIX
cocTtasnsowmx (SFDR)

FapMoHuyeckue
NCKaXeHus

Bpems nepexopna
ny6uHa namstu

UmnepaHc

-72 nBH cTaHA.

50 nc (20/80)
0o 2 ebib.

50 OM (HoM.)

-45 nBH cTaHa.

18 nc (20/80)
no 16 MBbI6.

50 Om
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Keysight M8020A

BbicokonpounseoguTenbHbIn
TecTep KoapouumeHTa
ouToBbIX owmnbok J-BERT

www.keysight.com/find/m8020a

OTpacnu 1 065acTy NpUMEHEHUS:

— TecTupoBaHue napamMeTpoB u
TecTUpoBaHMe Ha COOTBETCTBUE
CTaHAapTaM BbICOKOCKOPOCTHbIX

LMPpPOBbLIX YCTPONCTB

— LUWHBI KOMNBIOTEPHBIX U MOBUBHBIX
ceTtelr, Takue kak PCle, USB, DisplayPort,

SATA, MIPI

— LeHTpbl 06paboTKN faHHbIX U CeTEBbIE
XPaHUNLA AaHHbIX, UCNOJIb3YioLMne
TexHonoruu Ethernet, CEl, Fibre Channel

BbicTpoe M TO4YHOE TeCTUPOBAHME NapaMeTPOB NPUEMHUKA, UCMOJIb3YIOLLEr0 A1 Nepeaaymn
[aHHbIX OAHY UM HECKOTbKO IMHWUI co ckopocTamu fo 16 n 32 Fout/c. M8020A ynpowaeTt
TecTMpoBaHue 6narofaps BbicOYanLeMY YPOBHIO MHTerpauuu, obecne4ynBas ToOUHbIe

M cTabunbHble U3MepeHnsi 3a cHeT aBTOMATU3MPOBAHHOM KannBpPoBKY, a TaKXKe Hannmuus
YHKLMM MHTEPAKTUBHOMO 06y4YeHMs KaHana, nosblwakwwen 3dGeKTUBHOCTb TECTUPOBAHUS.

B 3aBucuMMocTM oT ucnonb3yemom koHpurypauum, tectep M8020A MoxKeT cocTosiTb U3 MoayIen
M8041A, M8051A 1 M8061/2A.

TexHuuyeckue
XapaKTepucTukKu
Pa3smep

CkopocTb nepegauu
LaHHbIX

M8041A

3cnota
o1 0,256 o 16,2B/c

M8051A

2 cnota
o1 0,256 o 16,2TB/c

M8061/2A

2 cnota
o7 0,512 no 32IB/c

Onucaxue J-BERT reHepaTop, J-BERT MynbTunnekcop/32
aHanusaTtop, OOMNONHUTENTbHbIN ['B/c BHeWHMI
WCTOYHWK TAaKTOBbIX  reHepaTop, nHTepdenc
cuUrHanos aHanusartop

Kananbi 1-2 pacwupenve fo 3-4 1

MamsaTb NnocnepnoBa- 3apaBaeMas nonb3oBaTteneM 2 [6uT/KaHan, reHepatop

TeNbHOCTEN nocnenoBaTeNIbHOCTEN, aIfOPUTMUYECKME NCeBAOCYYaNHbIe
OBOUYHbIe nocsiegoBatensbHocTh (PRBS), wudpaTtop, KoanposaHune

Bo3MoxHocTu BHeceHue pxuttepa (RJ,PJ,SSC, BUJ, Clk/2), BHeceHue pgxuttepa,

reHepartopa TPaccUpOBKa MEXCUMBOJIbHbIX nomex (ISl), 8-3BeHHasa cuctema
8-3BEHHAs CMCTEMA YAaCTOTHOW KOPPEKLUM  YacCTOTHOW KOppeKLuy,
0o 20 b, yposeHb nomex (CMI n DMI) ISI

Bo3MoxHoCTU HacTpavBaemas pyHKUMsA BoccTaHoBNeHMs  HacTpauBaemas

aHanusartopa TaKTOBbIX CUrHAN0B U AaHHbIX (CDR), ¢$yHkuus CDR,
akBanamnsep CTLE, uHTepakTuBHOE akBanamnsep CTLE
ob6yyeHune kaHana gns PCle3 (Tonbko M8062A)

N3mepeHus KoaddpuumeHT 6mTtoBbix owmnbok (BER), SER/ BER, gonyctumsliit
FER, BERT Scan, gonycTuMmbiv gXXutTtep, DXXUTTep
ypoBeHb Bbixofa/Q-dakTop

PasbeMbl nuHUN 3,5 MM 3,5 MM 2,4 MM

nepefayun faHHbIX

Keysight U4154B

Mopaynb normyeckoro
aHanM3aTopa JIOrM4YecKmnx
COCTOSAHUN, 4 [OnT/C

www.keysight.com/find/u4154b

Mopynb nornyeckoro aHanusatopa U4154B c nponyckHow cnoco6HocTblo 4 F6UT/C B pexxume
aHann3a cocTosaHUn obbeamHaeT B cebe cnocobHOCTb HAAEXKHOMo 3axXBaTa AaHHbIX MAaKCUMYM
no 136 KaHafaM C MOLHbIMU CPEACTBAMUN aHANN3a M KOHTPOJISA. 3TO MO3BOJIUT BaM ObICTPO U

yBEPEHHO NMPOBOAMUTL MPOBEPKY M OTNAAKY NPOEKTOB LUPPOBLIX YCTPONCTB, AENCTBYOLNX HA

cKopocTsax fo 4 Feut/c.

TexHUUYECKMe XapaKTepUCTUKMN

Pasmep
KonnyecTBo KaHanos

Moppep>xnBaeMble TUMbI
CUrHanos

Makc. ckopocTb nepepayn
OaHHbBIX O COCTOSIHUM

Makc. TakTOoBas YacToTa
COCTOSAHUA

MwuH. TakTOBas YacToTa
COCTOSIHUSA

MWHMManbHOM pa3Mep
packpbiBa rnaska

MuHMManbHasa BbicOTa
pacKkpbiBa rnaska

YacToTa AMcKpeTU3auum B
AaCMHXPOHHOM peXXume

YacToTa AnckpeTmMsaumm B
pexxume Timing Zoom

MaKkcuManbHasi CKOpPoCTb
3anycka

monynb AXle Ha 1 cnoTt

136 Ha Moaysb (MOSIHOKAHANbHbIA PeXKM)
HECUMMETPUYHbLIN N AnddepeHumanbHbIn

2,5TBb/c no 136 kaHanaM, 4 'b/c no 68 kaHanam
2,51y

12,5 Ml (no dpoHTy), 6,25 Ml (No GpoHTy

1 nepenagy)

100 nc

100 MB

2,5 Iy (pexunM c ncnonb3oBaHMEM BCEX KaHamoB),

5 'y (peXunM ¢ ncnonb3oBaHMEM NOJIOBUHbLI KaHa0B)

12,5TTy

2500 Mry (400 nc)
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H YcoBeplueHCTBOBaHHble GyHKLMK aHanu3a npoTtokona PCl Express noaaepuBatoT Bce caMmble
Keysight U4301B g by ? press noaaep
COBPEMEHHbIE CTaHAAPTLI MPOTOKOJIOB, KOAWPOBAHMA U Nepeaaym CUrHanos. AHanusaTop
U4301B nogpep)kvBaeT BCe CKOPOCTU Nepefayym faHHbIX B KaHane, BKAo4as x16, a Takxke Bce
AHaﬂ I/I3aT0p n pOTOKOHOB ckopocTu PCl Express 3-ro nokoneHus, ncnonb3yembie B uHTepeerncax PCle.

PCle

TexHuuyeckue XaPaKTepuUucTuku

WWWkey5|ghtC0m/f|nd/U4301 b Pasmep moaynb AXle Ha 1 cnot

KonunyectBo kKaHanoB  ABYCTOPOHHUe A0 X8, x16 Nnpu ucnonb3oBaHun 2 Moaynen

cBA3MU

mybuHa namaTu 8 I'b Ha Mopynb, 16 b gns TpakToB x16

Moanoep>nBaemble aBToMaTuyeckoe onpegesieHune 2,5 (Genl), 5,0 (Gen2) n 8,0

cKopocTH (Gen3) I'T/c

AHanns MowHocTH noaaep»ka LTSSM, L1, noacocTosHus L1 (L1.1 n L1.2) n
L2/3

TakToBas BHYTPEHHSAS, BHeWHAA ¢ pyHKkumnamm SSC, SRIS nnu 6e3 Hux

CUHXPOHM3aUUs

Mpo6HUKM pasbeM CEM go x16, M.2 (M-key), SFF-8639, SATA ex-
press, NPOMeXKyToYHas WNHA U MPOBHUKN C OTAESIbHbIMU
NpPOBOAHMKaMMU

MpoToKkobI PCle Gen3.0/3.1, NVMe, AHCI, SATA express, PQl

KeySig ht U442 ‘| A U443 ‘| A Mopynb aHanusatopa/tectepa MIPI D-PHY ansa untepdenicos DSl n CSI-2 U4421A

obecneynBaeT yrny6neHHbIN aHann3 paboTbl MOGUJIbHbLIX YCTPOUCTB C Heo6XoaMMOM
AHaJ'IM3aTOp ﬂpOTOKOﬂa M|P| OJIUTENbHOCTbIO 3aMuCcK, KOTopas No3BoJiISeT UMUTMPOBATbL TPadUK rpadnyecKnx n3obpaxxeHunmn
BbICOKOI0 pa3peLleHuns 1 BUAeoMaTepuasnoB B CaMbiX Pa3HO06pasHbIX LWUWMHAX YCTPONCTB
B CbOpMaTe AXle NPV U3MEHSIOLLMXCS XapaKTepUCcTMKax curiana. Avanusatop U4431A nogaepxusaet
cneundukaunio MIPI D-PHY, koTopas sBnsieTcss OCHOBOW AJ15 NPOEKTUPOBAHUS MOBUITbHbIX
www.keysight.com/find/dphy_analyzer YCTPOWCTB HOBOIO NOKONEHMS, @ TaKKe 06nafaeT PyHKUUSMY aHannM3a KOPPeIMpPOBaHHbIX No
BpeMeHu 8/10b gaHHbIX, IEeXKaLLNX B OCHOBE KaXXA0ro NpoToKoa.

TexHuuyeckue U4421A U4431A
XapaKTepUCTUKHK

www.keysight.com/find/mphy_analyzer

LLnpuHa TpakTa 00 4 KaHanos 00 4 KaHanos
ny6buHa namsaTu 1B B cTaH@apTHOM 1B B cTaH@apTHOM
KOoMMNJeKTaumm KoMnneKTauum
0o 16 'b onunoHanbHO 0o 16 'b onunoHanbHO
Moppepxka DSIv1.1,v1.02.00, v1.01.00,
npoToKoa aucnnes v1.20.00
DCS v1.1,v1.02.00, v1.01.00

SDF v1.0
Monneprkka CSI2v1.01.00, 2 v1.00
NpPOTOKON1a KaMepbl
Makc. ckopocTb ot 1,5 Méut/c oo 10 MéuTt/c
nepegauu
MuH. ckopocTb o1 80 M6uT/c no 800 k6uT/c
nepegaiu

WHdopmMauus o apaiiBepax

MoppepxvBaeMble onepaLMoHHbIe CUCTEMBI Microsoft Windows 7 (32/64-6uT)

CTtaHOapTHble COBMeCTUMbIE ApaniBepbl IVI-COM, IVI-C, LabVIEW, MATLAB

MopoepknuBaeMas cpena paspaboTku Visual Studio (VB.NET, C#, C/C++), VEE, LabVIEW, LabWindows/CVI, MATLAB
npunoxexui (ADE)

BubnuoTtekun BBofa/seiBona Keysight Bkntoyas: VISA Libraries, Keysight Connection Expert, |0 Monitor
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[MporpaMMHoe obecneyeHne U cpeacTsa NPOrpaMMmMpPoOBaHUS

www.keysight.com/find/software

N3mepuTenbHoe nporpaMMHoe obecnedyeHne, KOTOPOMY MOXHO
L0BEpPATb

MopfynbHble KOHTPOJIbHO-U3MepPUTESNIbHbIE MPUGOPBI M LLMPOKUIA CNIEKTP NPOrPaMMHbIX PeLleHnin
Keysight yckopsitoT pa3paboTKy 1 MPOM3BOACTBO YCTPOMCTB HOBOTO MOKOJIEHUS.

lpoBepeHHble U3MEPUTENbHBIE MPOrPaMMHbIe NPUOXKEHUS MOMOTYT 06eCrne4YnTb BbICOKYHO
3pbeKTUBHOCTbL NpoLecca TeCTMPoBaHUA. X MOXKHO MCMONb30BaTb KaK B HACTOJbHbIX Npubopax,
TaK U B MOAYJIbHbIX CUCTEMAX, 4TO obecrneynBaeT eanHoobpasne MeTof0B U3MEPEHUS HA BCEX
3Tanax — oT NPOeKTUPOBaHMUS A0 NPOU3BOACTBA.

AccopTtumeHT MO komnaHum Keysight Takke Bkto4aeT B cebsi nporpaMMHoe obecnevyeHue,
pacwupsiolee GyHKLUUOHANbHOCTb ApaliBepoOB, NOCTaBJIEMbIX BMECTE C 060pyA0BaHUEM.
370 No3BOJISIET 6bLICTPO BbINOJIHUTL MOAKJIOUYEHUE, KOHOUTYPUPOBAHME U KaNMBPOBKY
obopynoBaHusa nepen uaMepeHnsamMun. COBMECTHO C U3MEPUTESIbHBIMU MPUITOXKEHUSMU

WA HENOCPEACTBEHHO C ApaliBepaMn YCTPOMUCTB MOTYT UCMOJIb30BaTbCs pa3Hoo6pa3Hblie
cpefbl pa3paboTku nporpaMMHoro obecrneveHus.

[ Cpenpl paspa6oTku
Cpepna pa3paboTku
NPOrpamMMHOro E A @ n ﬁl = =
obecneveHuns e JarLag W Cv1 gl VEE B i
MN3MepuTenbHbie NPUNOXEHUS
MpuknagHoe
N3MepuTenbHoe —
nporpaMMHoe
obecneyeHune : : ) :
Signal Studio X-Series. SystemVue Waveform
Applications Creator
ansepsbl " —
Op p UHTepdeinc obopyaoBaHus TVIEN WATLS
KOHTPONbHO- | Driver Drive
U3MepUTesbHbIX ([ o Libraries
npnu6opos ET! Drivers
AnnapaTHoe
obecneyeHune

(nokasaH 4-kaHanbHbli
BEKTOPHbI reHepaTop
curHanos B ¢popmare PXI)

B JAHHOM PA3[EJIE:

N3meputenbHble NpunoxeHusa cepum X
MporpamMmmHoe obecneyeHune 89600 VSA

MporpammHoe ob6ecneyeHune Signal
Studio

MporpamMmMHoe obecneyeHune
SystemVue

MporpamMmmHoe obecneyeHne Waveform
Creator

MporpammHoe obecneyerHune 10
Libraries Suite

MporpamMmmHoe obecneyeHne Command
Expert

MporpammHoe obecnevyeHne MATLAB

DOWNLOAD
YOUR NEXT
LINSIGHT

MO Keysight — 3To Haw
OMbIT U 3HAHMUS, KOTOpPbIe
MOXHO 3arpy3uThb.

30-pgHeBHbIE BecnnaTHble
nemosepcum MO c HeorpaHMYeHHON
OYHKLMOHANbHOCTbIO.
www.keysight.com/find/free_trials
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M3MEpVITeJ1beIe ApuUnoXeHnsa cepuun X npespaliadT MOAYJIbHbI€ aHAaNIN3aTOPbl CUFTHANOB

N aHaIn3aTopbl cepun XB N3MepUTeNbHble CUCTEMDI OJ1 TECTUPOBAHUA B‘-I-nepep.aTqMKoa. 3tm
npunoXxeHusa obecneynBarT 6bICTPOE BbiNONIHEHNE M3MepeHMﬁ HaXaTueM 0HON KHOMKKU

N OYEeHb NPUroaAaTCs BaM NPU MPOEKTUPOBAHUKU, TECTUPOBAHNU N NPOU3BOACTBE yCTpOl7ICTB.

N3meputenbHble
NpUNoXXeHnsa cepum X

— W3MepuTenbHble NPUNOXKeHNUS NOAAEPKUBAIOT pa3Hoo6pasHble TUMbI CUTHANO0B, BKOYas
COTOBYIO CeTb, 6€CNPOBOAHYIO CBSA3b, @ TAKXKE YHUBEPCabHbIE CUTHANbI

- W3MepuTenbHble NPUNOXKEHNUS MOTYT 6biTb yCTaHOB/EHbI B 060pyA0BaHME NPU MOKYMNKe
npubopa nnu Npu MoAEepHM3aLUN yxKe MetoLLerocst 06opynoBaHus

— 3anyck npunoxeHun, Takux kak MATLAB n 89600 VSA, ocyliecTBnseTcs BHyTpuU
MOAYNbHOIO aHasM3aTopa CUrHanoB

www.keysight.com/find/m%0xa

W.COMA - Cote Domain

b m

Code: C4(4) 240ksps 64QAM
1280 symbs (8 slots)

W3mepuTenbHble npunoxenus cepumn X ans MoaynbHbIX
TEGETE s KOHTPOJIbHO-U3MepPUTeNbHbIX NPpMGopoB

Pk EVM:

1/Q Symb Polar Vector

Magnitude Error:

A 7' " CoToBble LTE/LTE-Advanced FDD & TDD, W-CDMA/HSPA+, TD-SCDMA/HSPA,
e | Cromerrower:  2220ec \ Rl cetn GSM/ EDGE/EDGE Evo, cdMA2000®/cdmMAOne, 1xEV-DO
Becnposoa-
POBOA™ " WLAN 802.11a/b/g/n/ac, Bluetooth®

Has cBA3b
Menonb3yiiTe WaMepUTERbHBIE NPUNOKEHNA Cepin X 3apauu AHanoroBas 4eMoAynsaLmMsa CUrHanoB, MOAY/IMPOBAHHBIX MO aMNANTyAe,
M90xxXA C BEKTOPHBIMU aHaM3aTOPaMN CUFHANOB obuero yactoTe unu dase, Ga3oBbIN WYM
M9393A nnu M9391A B dopmate PXle. -«

XapakTtepa BeKkTopHbI aHanu3 curHanos VXA, aHann3 nMnynbCcoB

Wcnonb3yiiTe U3aMepuTenbHble NpUSIoXeHus cepun X
N90xxA ¢ aHanusaTtopamu curdanos CXA-m.

MporpammHoe o6ecneveHmne 89600 VSA npenctaBnset coboin ucuepnbiBatoLWmini Habop cpeacTs
AN1S AeMOAYNALUM M BEKTOPHOr0 aHaiM3a CUrHanos. 3TW NPOrpaMMHble CPEACTBA NO3BONAT
BaM MCCNEA0BaThb BCE HIOAHCHI CUTHAMA M YCOBEPLUEHCTBOBATbL CaMble CJI0XKHble pa3paboTku.

NMporpammHoe
obecneyeHne 89600 VSA

— AHanusupyinTe curHan: noanepxka 6osee 75 TUNOB CUrHANOB, UCNOJIb3YEMbIX B COTOBbIX
ceTsax, cuctemMax 6ecnpoBofHOM CBA3M, a3POKOCMUYECKOM M 06OPOHHOM NMPOMbILWIEHHOCTH,
a TaK)Xe B yCTaHOBKax 06LLero HasHa4yeHus

— [poBepsinTe XxapaKTepuUCTUKK curHana 6e3 Manenwnx 3afgepKeK, BOCNosb30BaBLIMNCh
GYHKUUSAMU OfLHOBPEMEHHOIO NMPOCMOTPA BO BPEMEHHOW, YaCTOTHOW U MOAYNALMOHHOMN
obnacrtax

- HaxopuTe oTBeTbl M NYTK pewweHns NpobrieM, CBA3aHHbIX C CUTHAIaMK, NPU NOMOLLK
CpencTB OTNIaAKM, TAKUX KaK CBSA3aHHbIe MapKepsbl, yCOBEPLUEHCTBOBAHHAA QYHKUUS
3anycka, 3anucb ¥ BOCMPOU3BELAEHMNE CUTHANOB

www.keysight.com/find/VSA

HINEI

o= I - B

PekoMeHAaoBaHHbIE
o6nacTv NpMMeHeHns

CoTtoBble ceTu

MonHoe npeanoXeHune ROCTYNHO No appecy:
www.keysight.com/find/VSA

LTE/LTE-Advanced FDD & TDD, W-CDMA/HSPA+, GSM/EDGE/EDGE Evo,
cdmA2000®, 1xEV-DO, TD-SCDMA/HSPA, MIMO

EECI'IPOBOJJ,HBH CBA3b

WLAN 802.11a/b/g/n/ac, Bluetooth®, Mobile/Fixed WiMAX™, ZigBee,
RFID, Wi-SUN

3apjaum obuiero

Custom 1Q, custom APSK, FSK, BPSK, QPSK, QAM, StarQAM, APSK,

Xapakrepa VSB, Custom OFDM, SOQPSK, AM/AM, AM/PM, onpepeneHune kayecTBa
KaHana, aHanu3 cnekTpa

A3apokocMmuyeckasn/ AHanu3 NMNynbCOB, aHaNM3 YacTOoTHO-MoAynpoBaHHbIx PJIC

o6opoHHas HENPEPLIBHOMO U3NTYYEHUS, 33AEPKKMN CUTHANOB CNYTHUKOBBIX FPynn

MNPOMbILIEHHOCTb

Mpouee

DOCSIS 3.1 downstream
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[MporpaMmmHoe
obecneyeHune Signal Studio

www.keysight.com/find/signalstudio

e ]

]
Ble Yo Contrl System Toos iep
DEE @10 ¥

[Corprmon: o Dot it
+AiOwra | XooueOowa | $i0L50RCry
S— T

T haon 1 - OLSCH ® ot
1. Genersi Sten <[ iamo

Wcnonb3oBaHue nporpaMmel Signal Studio no3BonseT cokpaTUTb BPEMS U yNpoCTUTb NpoLecc
C034aHnsa cUrHanoB. Micnonb3yemble B NPOrpaMMe 3TaslOHHbIE CUTHAJIbl MOBbILWAT Ka4yecTBO
TeCTUPOBaAHMA NapaMeTPoOB BaLIUX YCTPOUCTB.
— Co3paBanTe TeCTOBbIe CUrHAJIbI, NpeAHa3HavyeHHble A8 3P PEeKTUBHOro peLleHNss KOHKPETHOM
NpaKTU4ecKow 3af,a4m, B OCHOBHOM NOJIOCE YacToT, a TakXKe B ananasoHax BY u CBY
— KoHourypupynte curHanbl Npy NOMOLLM NPOCTOr0 B UCMOJIb30BaHUMU
crneumanuampoBaHHoro rpaguyeckoro uHTepdenca
— W3MeHsinTe GyHKLMOHANBbHOCTb Y NPOM3BOANTENbHOCTL B COOTBETCTBUMU C NOTPebHOCTAMM
KOHKPETHOTr0 UCMbITaHUS

PekoMeHp0BaHHble
o6nacTu npumMeHeHus

MonHoe npepnoXkeHne AOCTYNHO No agpecy:
www.keysight.com/find/signalstudio

8 2.UE Spocific Referece Sl (OM )
Ditrs Se o

[T S— s

G SooctFs [P G

LTE/LTE-Advanced FDD & TDD, W-CDMA/HSPA+, GSM/EDGE/

Cotosele ceTu Evo, TD-SCDMA/HSDPA, cdMA2000%/1xEV-DO, 5G

WLAN 802.11a/b/g/n/ac/ah, Bluetooth® Mobile WiMAX™,

BecnpoBogHas cBa3b Wi-SUN

Ayouno/BupeoBellaHne PaguoseluaHue, uudpoBoe BUAEO

AspokocMuyeckas
1 060poHHas
MPOMbILWJIEHHOCTb

MHOroToHoBOE BO36Yy>KAeHMe Ans onpeaeneHns ypoBHS
mowHocTu wyma (NPR), 3a4epsKKM CUrHaNoB CnyTHUKOBbIX
rpynn

CATP SystemVue

www.keysight.com/find/systemvue

CATP SystemVue npepctaBnsiet cobow cneynann3vpoBaHHyo cpefy A5 NPOeKTUPOBaHMS
3/IEKTPOHHbIX YCTPOMUCTB Ha cucTeMHOM ypoBHe. CATMP SystemVue no3sonset cUCTEMHbIM
VHXXeHepaM u pa3paboTymMKaM anropMTMoB ONTUMU3NPOBATL GU3NYECKUIA YPOBEHb
6ecnpoBOAHbIX CUCTEM ClIefYHOLLEr0 NOKONEHNS U CPEACTB CBA3M a3pOKOCMUYECKON/
060poHHOM oTpacaun. CBA3b C U3MepUTeNbHbIMU NpUBopaMu AN KOHTPOJIbHBIX U3MEPEHUN
ocyuiecTnseTca npu noMowm nHtepoercos SCPI un IVI yepes TCP/IP, BCTpOEHHbIX
HenocpeACcTBEHHO B NOTOK AaHHbIX UMUTALMU, UIX U3 KOMAHLHOW CTPOKK. Bbl MOXeTe
NOBTOPHO UCMOJIb30BAaTb OAHU U Te XKe NPOBEPOYHbIe HACTPONKMU, CLLEHAPUKN, TECTOBbIE BEKTOPSI
n IP-apnpeca 6ecnpoBoAHOM CETU, MEPEHOCS UX U3 aNropuTMa B NporpamMmmy nposepku. laHHas
nporpaMMa MoXeT UHTErpUPOBaTHLCSA C TAKUMU U3MEPUTENbHBIMU NpunoxeHuammn Keysight, kak
89600 VSA, 10 libraries n Command Expert.

PexoMeHaoBaHHbIE
o6nacTu npuMeHeHuUs

MonHoe npeano)xeHne ROCTYNHO NoO aapecy:
www.keysight.com/find/eesof-systemvue-configs

CoToBble ceTu 5G, LTE-Advanced, LTE, 3G, kaHan MIMO

BecnpoBogHas cBa3b  802.11a/ac/ad, Bluetooth®, Zigbee, OFDM, DPD

06opoHHas

GNSS, undposon mogem, PJIC
NMPOMbILLISIEHHOCTb

NMporpaMmMHoe obecnevyeHmne
Waveform Creator

www.keysight.com/find/m9%099

¢ M059A Waveform Creatcr 09 MSBBIAVSG =@
File View | Generate | Windows _Help
id |36 OuputDevice

i VOIAVSG
Cutentuf ) Generateond Otpu. (. binary o matiab) =
Generate and Output . |—ﬂ
Instrumd g GenerateUser Defined re-Corections.. |3 |4 5 6 7|8
Simulaty e | | | | et
1 ox
Scale To it View Tracks

3 fun screen @

Waveform N MO3E1A

| | Downlosah e
Download A False

| stngent Stanimmediate

RFOn

RF Blanking Not Pulsed

Outout Device Window . |

Waveform Preview

1| iteraciive Pan & Zoom

Adar
Setthe VISA address of the ins.

Waveform Creator npencrtaBnset cob6ot MoAysibHOE NPOrpaMMHOEe NPUITOXKEHNE, OCHOBHOM
3apayeit KOTOPOro SIBASIETCA YNpoLeHMe pa3paboTKM CNOXKHbIX CUTHANI0B B OCHOBHOW noJsioce
YaCTOT M BEKTOPHbIX CUTHAJIOB, UCMOJIb3yEMbIX MPU NPOBEPKEe U TECTUPOBAHUY LUPPOBBIX
KOMMYHWKaLMOHHBIX ycTponcTB. MocTpoeHHas Ha ocHoBe rpaduyeckoro nHTepdenca
nonb3oBaTess, nogaepxuBakoLero GyHKLM0O nepeTackmBaHus, nporpamma Waveform
Creator no3BonsieT 6bicTpo paspabaTbiBaTb MHOrodopMaTHbIe U MHOTOKaHabHbIE€ CUTHAbI,

B KOTOPbIX OTAE/NbHbIE CEFTMEHTbI CMELLEHbl MO YacToTe U BpeMeHu. MoaynbHas cTpyKTypa
npuioXeHus obecneymBaeT NOAAEPIKKY PA3SINYHbIX TUMOB CUTHAMIOB, @ TAKXKE BEKTOPHbIX
reHepaTopoB CUrHaOB/reHepaTopoB CUTHAJIOB NMPOU3BONIbHON GopMbl, Gnarofaps 4emMy OHO
MOXEeT UCMNOoJIb30BaTbCS AJ15 paboThl C CYLLECTBYOLWUMN U NEPCNEKTUBHBIMU TUMAMU CUTHANOB
1 060pynOBaAHUS.

CneuuanusupoBaHHble [MonHoe npeanoXeHne AOCTYNHO MO agpecy:
DOMNOJIHEHUA www.keysight.com/find/M9099

Lndposas mogynauus

MpekpacHo MOAXOAMT ANS 3aXBaTa HEU3BECTHbIX UM CIIOXKHbIX
curHanos. [o3BosieT 3aNUCbIBaTb CUTHasbl, 3aXBa4YeHHbIe Mpu
nomMoluu nporpammbl 89600 VSA, nns o6beauHEHMS ¢ ApyruMu

CEerMeHTaMu NnoJib30BaTeNbCKUX OAHHbIX.

DyHKUMA 3anucu
89600 VSA

OpHOTOHOBbIE, ABYXTOHOBbIE W MHOFOTOHOBbIE CUIHabl C

General purpose } 3|
KOHbUrypupyeMon dunbTpaLmen 0CHOBHON NOMOCH! 4acToT.

multitone BkniouyaeT B ceba Moagynaumio no aMnanTyae, 4actore u dase.
BxoauT B coctaB 10 89600 VSA 1 no3sonsaeT BbINONHATL
DOCSIS 3.1 0EeMOAYNAUMIO M aHANIN3 CUTHAJIOB B HUCXOASLLEM M BOCXOAALLEM
HanpasfieHUsX.
Mo3BonseT MMNOPTMPOBATb CUFHANbI, CO3aHHbIE MPU NOMOLLM
SystemVue M0 SystemVue.
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[MakeT bubnuoTek
|0 Libraries Suite 17

www.keysight.com/find/iosuite

B Keysht Gonnection Expert

T=0i%

Instruments 0¥/ AKle Chacse Manusl Conflauestion. Settings

Chasts Contert rgger Reservavons  Crasss Nombers

Chosw2 Waso2a 2Sors Ae
Chss s WPUS 1075 1St P
st 1016 8 Sl Pt

Ghsss3 P10 B srs PR

Details for Chassis 150 MOO18A 18 Slot X1
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MakeT 6ubnunotek Beopa/seiBona |0 Libraries Suite 17 no3BonsieT aBToMaTU4eCKM onpepensitb
60NbLWNHCTBO N3MEPUTENbHBIX NPUBOPOB, BKJItOUAs MOAK/IOYEHHbIE K BalleMy KOMMNbOTEPY
du3snyecku (npy nomowm nHtepdencos GPIB, USB u PXI), a TakKe MHOTME U3 NOAKITHOYEHHbIX K
nokanbHou noaceTu. NMpu npocmoTpe waccu B popmaTte PXI/ AXle B cpepe Command Expert oHun
oTo6pakatTcs ¢ NoApo6HbIM ONMCAHMEM MOAYNEN, YCTAHOBNEHHbIX B KaXKA0M CNOTe Waccu.
MakeT 10 Libraries Suite 17 3HaunTenbHo obneryaet npouecc NOAKIOYEHNS U yNpaBieHns
pPa3nMYHbIMU NNaTHopMaMmn U3MEPUTENbHBIX NPUOOPOB.

— OTobpaxkatTca agpeca Waccu u u3MepuTesibHbIX NTPUBOPOB, MOXKHO J1IErKO 3amnycKaTb
nporpaMMHble nepefHue NnaHenu, pe3epBMpoBaTb CUHXPOUMNMYbCHI 3anNycKa, BBOAUTL
NoNb30BaTeNIbCKY0 HYMepaLuio Waccu AN YCTaHOBOK, B COCTaBe KOTOPbIX €CThb
HECKObKO 63a30BbIX 6/10KOB, UM YAANATb WAaccK, KoTopble Bblnn fo6aBneHbl
B KOHOUrypaumio BpyUHYyto

— [HoctyneH pecypc PXI BACKPLANE B cpepne Keysight VISA n o6ecneynBaeTcs cooTBeTcTBME
nocnenHen sepcun cneundukaunmn PX1 2012

— [aHHbIN NaKeT NO3BONSAET IErKO PefaKTUPOBATh KOHPUIypaLMN MHOFOMOLYSIbHbIX
npubopos B popmaTte PXI/AXle, a Tak)Ke UCMONb30BaTb UX O[HOBPEMEHHO A5 BbIMOJIHEHUS
CUCTEMHbBIX U3IMEPEHUN

[porpamMHoe obecneyeHne
Command Expert

www.keysight.com/find/commmandexpert

MporpammHoe obecnevyeHne Command Expert komnaHum Keysight — aTo BcnoMoratenbHbIf
NporpaMMHbIN NPOAYKT, KOTOPbIV 06ecneynBaeT BO3IMOXHOCTb GbICTPOro U NPOCTOro
ynpaBfeHns KOHTPOIbHO-U3MepUTesbHbIMU NPUBopPaMu B Cpefe KOMMbIOTEPHbIX MPUITOXKEHUIA.
Mporpamma Command Expert o6beaunHseT KoMaHabl N5 NpubopoB, [OKYMEHTaLMIO, GYHKLMIO
NPOBEepPKM CUHTAKCUCA U BbIMOJIHEHUSI KOMaH[ B paMKax eAUHOro NpocToro uHTepodeiica.
[ocTynHbl HaBopbl KOMaHA A5 U3MEPUTESIbHbIX MPUBOPOB, B KOTOPbIX MCMONb3YIOTCS ApaniBepbl
IVI-COM u IVI-C nnun cTaHgapTHble KOMaH4bl 418 nporpaMMupyemMblx npubopos (SCPI).

- HaxopuTe TpebyeMbie KOMaHAbl A U3MEPUTENbHbIX MPUBOPOB

- W3yuaiTe NonHy 4OKYMEHTaLUMI0 N0 KOMaH4aM

— [lpoBepsniTe CUHTAKCUC KOMaHA

- Co3paBaiiTe nocsiefoBaTebHOCTU KOMaHA ANg npubopos

— BbinonHanTe nocnenoBaTeIbHOCTU KOMaHA

— WHTerpupynTe 3aTn nocnenoBaTeNibHOCTU B cpeny npunoxeuun gna MK

[NporpamMmMmHoe
obecneyeHne MATLAB

www.keysight.com/find/matlab

o et ——
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MporpamMmHoe o6ecnevyeHne MATLAB, koTopoe Bbl MOXXeTe NpMobpecT HEMOCPEACTBEHHO B
koMmnaHum Keysight, paclumpseT BO3MOXHOCTU MOAYJIbHOr0 KOHTPOJIbHO-U3MEPUTESIBHOTO
o6opynoBaHusa Keysight. JocTynHbl Tpu KoHdurypauum nporpamMmmbel MATLAB: ot 6a3oBoro
BapuaHTa, KOTopbin o6ecneymBaeT ToJIbKO c6op M aHaNM3 AaHHbIX, A0 NOJIHOGYHKLWNOHANBbHON
BEPCUYU C NOALEPKKON GYHKLMI 06paboTKN CUFHANOB, KOMMYHUKaLUK, NMPOEKTUPOBAHNUS
$WIBTPOB M aBTOMATU3VMPOBAHHOMO TECTUPOBAHUS.

Ucnonb3ynte N0 MATLAB pns:

— Pa3paboTku NpuoxeHU, 0CHOBaHHbIX Ha rpadryeckoM nHTepdeice Nnonb3oBaTens

— Co3paHusa nn NOBTOPEHMS NOJIb30BaATENIbCKUX NpoLeayp U3MepeHun

- ®opMupyiTe N0JIb30BaTENbCKME CUTHAbI MPOU3BOJIbHON GOPMbl (MHOFOTOHOBbIE
CUrHanbl, CUrHaNbl UMNynbcHbIX PJIC K T. 4.)

— Cos3paBanTe uHTepdeicol Ans naMeputesnbHblx npubopos B popmate PXI nnn AXle,
ncnonb3ysa apansepsl GPIB, LAN, USB, VISA v IVI unu MATLAB

- Wcnonb3ynTte poctyn Kk 6ubnmotekam MATLAB gns co3paHus GunbTpoB 1 AeMoaynaumm
CcMrHanoB

40 | MopynbHbie pewenuns B popmatax PXI u AXle | Karanor 2015



KoMnnekTbl Afs TeCTUpPOBaHMSA 6ecnpoBoAHbIX YCTPOUCTB

Keysight E6640A

KoMmnnekt EXM gnsa tectupoBaHus 6ecnpoBOAHbIX
YCTPOUCTB

www.keysight.com/find/exm

KomnnekT EXM MoxHO MacliTabupoBaTb B COOTBETCTBUM C NOTPEBHOCTAMM BaLlero
NpPou3BOACTBA, NPUOGOP COBMECTUM C HOBEWLLMMW YMNCeTaMu COTOBOW CBA3M U 6ecnpoBogHON
cBa3u ctaHgapTa WLAN. Kpome Toro, komnnekT EXM obecneunBaeT 6bicTpofencTeme,
TOYHOCTb U BbICOKYH NJOTHOCTb NOPTOB — UMEHHO TO, YTO NOTpebyeTcs ANs GbICTPOW 1
ONTUManbHOM OpraHn3aunm TECTUPOBAHNS B YCNTOBUSX KPYNMHOCEPUINHOIO NPON3BOACTBA.

- OnTMMU3MpYWTe NpoLecc O/HOBPEMEHHOIO TECTUPOBAHUSA HECKOJIbKUX YCTPOUCTB,
BOCMNONb30BABLWMUCH 4 KaHaNaMun npueMa/nepenaym B Kaxkaom npubope EXM
- YacToTHbIM guana3oH o 6 'y c nonocon nponyckanus 160 My,
- Co3paBaiTe MHOronopToBble TECTOBbIE CTAHLMMW C BbICOKOW NJOTHOCTbLIO
nopToB, MMeKLMe ABa NONHOAYNIEKCHbIX U ABa MNONYAYNJIEKCHbIX NN YeTbipe
NOJIHOAYNNIEKCHbIX NOPTa B KAXXA0M KaHane npueMa/nepenayu
- He3aBWCUMBIN UCTOYHUK U aHaNU3aTop ANst 3GPEKTUBHOIO UCMONb30BAHUS
pecypcoB TECTOBOW CTaHLMKU
- TecTupyinTe MHOorodopMaTHble yCTpONCTBa coToBbIX ceTen 2G, 3G u 4G, a Takxke
ctaHpapta WLAN. MepeyeHb Noaaep)XMBaeMblX CTaHAAPTOB CM. Ha Be6-canTe KOMNaHuu
- MakcumanbHo yBennybTe NPONYCKHY CNOCOH6HOCTbL TECTUPOBAHMUS, BOCMO/b30BaBLINCH
6bICTPOAEMCTBMEM annapaTHOM YacTu M YCOBEPLUEHCTBOBAHHOM GYHKUMEN 3a8aHMsA

nocfiefo0BaTeNbHOCTH
- [MoBbICbTE MPOMYCKHY CNOCOBOHOCTb JIMHUM U KOHTPOJIb 3@ BbIXOA0M FO4HbIX U3LeNnK,
3a CYeT NPeBOCXOAHOMN YNCTOTbI CUTHANA U BbICOKOW TOYHOCTU U3MEPEHUN KomnnekT ans recTuposaHus 6ecnpoBOAHbIX
- Amnautypa BekTtopa ownbok (EVM) gns npuemHuka 802.11ac npu 160 Mlu: < -43 ob yctpoiicte EXM nossonsiet nposepsith 4 ycTpoicTea
(cTang.) OAHOBPEMEHHO.
- YpoBeHb abconoTHOM NorpewHocTn B guanasoHe ot 380 My po 3,8 INuy: < +0,2 b
(ctanp.)

Keysight E6650A

N3meputenbHbi KoMnnekT EXF
Ona TectMpoBaHusa ¢eMTocoT

www.keysight.com/find/exf

YctponcTtBo EXF — 3To nepBast B oTpacsin KoMbuMHMpoBaHHas nnatdopma gns
npov3BoAcTBa GEMTOCOT, aKKpeAUTOBaHHAs A1 paboTbl C HOBEWWUMU YUNceTamu,
npepgHasHayeHHbIMU ON8 COTOBbIX ceTen U 6ecnpoBoaHon cBs3u ctaHpapta WLAN.
Kpome Toro, komnnekt EXM o6ecneuynBaeT 6bicTpoAeicTBUE, TOYHOCTb

M MaclwTabupyeMocTb 3a CYET HECKOJIbKUX NOPTOB — UMEHHO TO, 4YTO TpebyeTcs
0151 6bICTPON M OpPraHM3aunmM TeCTUPOBAHUS MPU HU3KOM YPOBHE 3aTparT.

N3mepuTenbHbin komnnekT EXF ons TectupoBaHus
— CokpawanTe obuiee BpeMs TECTUPOBAHMSA 3a CHET NPUMEHEHUS 3/IEMEHTOB annapaTHoOro u ¢pemTocoT ot Keysight
nporpaMMHoro obecneyeHus, ONTUMU3NPOBAHHbIX /15 NOBbILIEHNS GbiCTpOECTBUSA
TecmpyMTe MHOXeCTBO U3AeNINNA, NPUMEHSS NapannesibHoe TEeCTUPOBAHME HECKOJIbKUX
YCTPOWCTB, @ TaKXXe nocfieoBaTesNbHble, MapanienbHble U rM6pUaHbIE METOAbI
TeCTUPOBAHMSA B OJHOM LIACCK
— YcKopsnTe TeCTUPOBaHMeE NMpuW NOMOLLM YeTbipex KaHanoB NnpueMa/nepenayn: Kaxabln
13 HUX NpeacTaBnseT cobor NoNHOGYHKLMOHANbHbIV BEKTOPHbIN aHaM3aTop CMrHanos/
BEKTOPHbIA reHepaTop CUrHanos
— Co3paBanTe MHOronopToOBbIe TECTOBbIE CTAHLUMM C BBICOKOW NIOTHOCTHIO NOPTOB, UMeloLL e
[Ba MONHOAYMJIEKCHbIX U AiBa NONYAYNJIEKCHbIX MOPTa B KaXXA0M KaHane npuema/
nepepauv
— CBepxckopocTHas o6paboTka n nepefaya AaHHbIXx o6ecneynBaeTcs KOHTPOJIIEPOM C
YeTbipexbsAepHbIM NPOLLECCOPOM U BbICOKOCKOPOCTHOM 06beAMHUTENBbHOW NNATON B
dpopmate PXle
— YcKopsnTe TeCTUPOBaHWeE, BOCMO/Ib30BaBLINCL YCOBEPLUEHCTBOBAHHBIMU QYHKLUSAMU
3afaHnsa NocNef0BaTEeNbHOCTU U O[HOKPATHOrO c60pa AaHHbIX ANS HECKONBbKUX
usMepeHuit (SAMM)
— TecTupynte MHorodpopmaTHblie pemMTocoThl cTaHaapToB 26, 3G, 4G, a Takxke WLAN. MepeyeHb
noALepX1BaeMbiX CTaHAAPTOB CM. Ha Be6-caTe KOMNaHMK
— bBbicTpee nepexoauTe Ha HoBble Npubopbl 61arogaps COBMECTUMOCTHM C aHann3aTopamm
CUrHanoB cepumn X U reHepaTopamMu CUrHasoB, KOTOPbIE UCMOJIb3YTCS B MpoLecce NPOeKTHO-
KOHCTPYKTOPCKOW pa3paboTku
— bBbicTpo ocBanBanTe paboTy c NPOBEPEHHbIMU YMUNCeTaMU A1 COTOBbIX M 6€CNpOoBOAHbIX
ceTew

MogynbHble pelwenus B dopmaTax PXI u AXle | Katanor 2015 | 41



YKa3aTesib N0 HOMepaM NPoLYyKTOB

OnucaHue npoaykKTta Ctp. oae 0 aHue npog
| |
E2300 MporpammHoe o6ecneveHne Command Expert | 40 M9170A PXI OpaiiBep aTTeHoaTopa/KoMMyTaTopa 29
E2094 Maket 6ubnuotek Beona/suiBoga |0 Libraries | 40 M9181A PXI Undposon MynbTuMeTp ¢ 6a3oBom 18
Suite 17 PYHKUMOHANBHOCTbIO
E6640A EXM BecnpoBogHbI KOMAAEKT s 41 M9182A PXI BbicokonpounssoauTenbHbin Ludposomn 18
TEeCTUPOBaHWUS 6eCNPOBOAHbLIX YCTPONCTB M9183A My/ibTUMETP
E6650A EXF BecnpoBoAHblii KOMMNNEKT ANs M9185A PXI Undpo-aHanoroebivi npeobpasosaTtenbc |15
TecTMpoBaHus GeMToCcoT n30nmMpoBaHHbIMK 8/16 kaHanamm
M8020A BbiCOKONPOM3BOANTENBLHBIN TECTEP 35 M9186A PXI UcTOYHUK HanpsixKeHMs/ToKa C OQHUM 15
ko3¢ durumeHTa 6uToBbIx owmnbok J-BERT U30NUPOBaHHLIM KaHanoM
M8190A AXle leHepaTopbl CUrHaNOB NPOVU3BOLHOM 34 M9187A PXI Moayne undposoro Bsosa/BsbiB0Aa 17
M8195A dopMbI M9188A PXI OuHamunyeckmin LIAT, 16 kaHanos 16
M9018A PXle WWaccwu ¢ 18 cnotamu anist yCTaHOBKU 1 M9195A PXle Mopynb undpoBbIx curHanos 17
mopyne B036YyXAeHMs/0TKANKA ¢ 61OKOM
M9021A WnTepdeiic PXle-PCle 12 napameTpueckyx usmepenyi (PMU)
M9036A PXle BCTPOEHHBIA KOHTPONNED 12 M9202A PXle UJl:IpOKOrIOJ‘IOCHbIVI 12-6UTHBIN 19
- > avrutansep curiana N4
M9037A PXle Bbicokonpon3BoanTenbHbI BCTPOEHHbIN | 11 M9211A PXI-H CBepXLLINPOKONONOCHIA ANFUTai3ep 19
KOHTpONNEp CUrHana NpoMeXyTOYHOM YacToThl,
M9045B Apantep PCle ExpressCard (anis HoyT6yKa) 13 paspewenue 10 6ut
M9048A PCle ApanTep ANns HacTONIbHOrO KOMMbOTEPa 13 M9216A PX| BbICOKOBONLTHbIN MoAy/b c6opa AaHHbIX, | 16
M3meputenbHble NnpunoxeHus cepum X: 38 32 kaHana
M9290A PXle AHanuzatop curHanos CXA-m 21
M9063A AHanorosas aemoaynsums M9300A PXle leHepaTop onopHoW YacToTbl 29
MZgégA Z)XA BeKTOprIVI aHanu3 curHanos M9302A PXI FeTepoamH 30
m%?]: Gg:/IO/EIsE%V(IBEJ/)IIET/O M9330A PXI-H leHepaTop cMrHanoB npon3BosibHOM 27
M9331A dopMbI
M9072A cdma2000®/cdmalne -
M9073A W-CDMA/HSPA+ M9352A PXI hybrid Yeunutens/atreHtoatop 30
M9076A 1xEV-DO M9362AD01 PXle YeTbipexkaHanbHbi npeobpasosatenb ¢ | 30
M9077A WLAN 802.11 a/b/g/n/ac MOHWKEHNEM HacTOThl
M9079A TD-SCDMA / HSPA M9370-75A PXle BekTopHble aHanun3aTopbl Lenemn 26
M9080B LTE/LTE-A - FDD M9380A PXle McTouHMK He3aTyxarowmx 23
M9081A Bluetooth® rapMoHMYecKux KonebaHum
M9082B LTE/LTE-A - TDD M9381A PXle BeKTopHbIn reHepaTop cMrHanos 23
M9099 MporpammHoe ob6ecneyeHne Waveform Creator | 39 M9391A PXle BEKTOpHbI aHann3aTop CUrHanos 21
M9101A PXI MynbTunnekcopbl 1 KOMMYTaTOpPbI 24 M9393A PXle Bbicokonpon3BoauTeNbHbIA BEKTOPHbIA | 21
M9102A aHanusaTop CUrHasnoB
M9103A M9403A PXle OnTuyeckue yonnHutenu 31
M9120A PXI MaTpuuHble KOMMYTaToOpbI 24 M9404A
M9121A M9405A
M9406A
M9122A
M9407A
M9128A PXI B4-koMMyTaTOpbI 24 M9408A
M9146A M9451A PXle Yckoputenb nsmeperummn 31
M9147A P P
M9148A M9502A AXle Waccwu ¢ 2 cnotamu 33
M9149A M9505A AXle Waccwu ¢ 5 cnotamu
M9514A AXle LWWaccu ¢ 14 cnotamu
m;} 2?2 PXI| YHuBepcanbHble KOMMyTaTopbI 25 M9521A AXle CUCTEMHBIA Mogyb 33
M9132A M9536A AXle BcTpoeHHbIV KOHTpoiep 33
M9133A M9703A AXle Ourutansep 34
M9135A N6171A MporpammHoe o6ecnevyeHne MATLAB 40
M9155C PXI Tm6puaHble kommyTaTopsl, oT 0 o 26,5 My, | 25 N76xxB MporpammHoe obecneyenme Signal Studio 39
M9156C U4154B Mogaynb nornyeckoro aHanmMsaTopa 35
M9157C JIOFUYECKUX COCTOSIHUM, 4 [6uT/C
M9155CH40 PXI TmbpuaHbie kommyTaTtopbl, o1 0 go 40 My, | 25 U4301B AHanu3zatop npotokona PCle 36
M9156CH40 U4421A AXle Ananusarop npotokona MIPI 36
M9157CH40 U4431A
M9168C PXI MporpaMmupyeMbliit CTyneH4aTbIn 29 W1461BP MporpaMMHoe o6ecneyeHne SystemVue 39
M9168E aTTeHioaTop 896018 MporpammHoe obecneyerie 89600 VSA 38




YKa3aTenb N0 TUNaM NPOAYKTOB

0 aHMe Npog one OnucaHue npoaykTa Ne mopenu | Crp.
J-BERT - AXle BbICOKONPOM3BOAUTENbHbIN M8020A 35 KommyTaTopsl - PXI yHuBepcanbHble M9130A 25
MOoAYNT> . M9131A
AaTTeHloaTopa/KkoMMyTaTopa Apavisep M9170A 29
Apantep MK - PCle nepexogHuk gns M9048A 13 M9132A
HacTonbHoro MK M9133A
ApanTep MK - nepexogHuk PCle ExpressCard | M9045B 13
M9134A
(ons HoyT6YyKa)
AHanuzatop npotokona - AXle ans MIPI U4421A 36 M9135A
U4431A KoHTponnep - AXle BCTPOEHHbIN KOHTponnep M9536A 33
AHanu3satop npoTokona - PCle U4301B 36 KoHTponnep - PXle BCTpoeHHbIV KOHTpOIEP M9036A 12
AHanuzatop curHanos CXA-m M9290A 21 KoHTponnep - PXle BbicokonpoussoautensHbii | M9037A 11
ATTeHaTop NporpamMMumpyeMmsblit cTyneHuyatbii | M9168C 29 KoHTponb undposoro Beoaa/ebisoaa - PXI M9187A 17
M9168E JNornyeckuit aHanusatop - AXle 4 T'b/c U4154B 35
AtteHaTtop/ycunutens - PXI hybrid M9352A 30
5 - 6640 1 YCTaHOBUBLLEroCs pexuma
CNPOBOAHEIN KOMN/EKT ANA TECTUPOBAHUA E6650A Mopynb c6opa paHHbIX - PXI 32 kaHana, M9216A 16
BekTopHble aHanusaTtopbl uenen - PXle M9370-75A |26 BbICOKOBOJIBTHbIN
BeKTopHbI aHann3aTop curHanos - PXI - 22 Mopynb unposbix curHanos Bosbyxaexus/ | M9195A 17
wupokononockeiit MIMO OTKJ/IMKA C 6/T0OKOM MapaMeTpruyecKunx
BekTopHbI aHanusaTtop curHanos - PXle M9391A 21 .
. n3mepeHuin (PMU) - PXI
BekTopHbI aHanu3aTtop curHanos - PXle M9393A 21
BLICOKOMPOU3BOAUTENLHbII MogaynbHoe peweHune - RF PA/FEM - 8
BekTopHbIV reHepaTop curHanos - PXle M9381A 23 - MHorokaHanbHoe Tectuposanune LTE/LTE-A 9
leHepaTop onopHoi YacToTb! - PXle M9300A 29 - KannbpoBka MHOroKaHaslbHON aHTEHHbI 9
[eHepaTop curHanoB NPon3BosIbHOM GOPMBI M8190A 34 — KOHTDOSL CMYTHUKOBOTO CUrHaNa 9
B bopmate AXle M8195A ponk cny
[eHepaTop curHanoB NPon3BosibHOM GOpPMbI M9330A 27 Onuuecknii moayne USB - PXle M9406A 3
B popmate PXI-H M9331A M9407A
leteponuH - PXI M9302A 30 OnTtuyeckun nepepatyuk - PXI M9403A 31
Ourutansep - AXle M9703A 34 OnTnyeckumit npueMHuk - PXle M9404A 31
Ourutansep - PXle 12-6uTHbIA, M9202A 19 OnTtuueckun pednexktometp - PXle M9408A 31
WwupoKononocHbIi, MY OnTuyecknit yeunutens - PXle M9405A 31
Awrvraiisep - PXI-H Ceepxwumpokononocrei | M92TTA 19 Maket 6u6nvorex 10 Libraries Suite 17 E2094 40
OUruTansep curHana npoMeXxyTo4yHon 9362
4acToThl, paspelueHme 10 6uT Mpeobpa3oBaTesib C MOHMXKEHUEM YACTOTbI M9362AD01 | 30
MN3mMepuTenbHblie NpunoxeHus cepum X pasnuyHble |38 YyeTblpexKaHaNbHbIM - PXle
NuTtepdeiicHbin kabenb PCle M9021A 12 MporpaMmHoe obecneveHune 89600 VSA 89601B 38
McTouHuk HanpsxkeHus/Toka - PXI ¢ ogHuM M9186A 15 MporpammHoe obecneyeHne Command Expert | E2300 40
M30/1MPOBAaHHbLIM KaHanoM MporpammHoe obecneyeHue Signal Studio N76xxB 39
VICTO4HMK He3aTyXalowmx rapMoHMYECKMX M9380A 23 MporpammHoe o6ecnederne SystemVue W1461BP |39
koneGauwi - PXle 9155C ) MporpammHoe obecneyeHne Waveform Creator | M9099 39
KommMmyTtatopsl - PXI hybrid pna gnanasoHa M9155 5
ot 0 10 26,5 My M9156C MporpamMMmHoe o6ecnevyeHne MATLAB N6171A 40
M9157C CucteMHbIn Mogynb - AXle M9521A 33
KommyTtaTopsl - PXI hybrid ons pnanasona M9155CH40 | 25 YckopuTtenb usmepeHuit - PXle M9451A 31
ot 0o 40 MMy M9156CH40 LIAN - PXI 16 kaHanoB M9188A 16
M9157CHA0 LIAN - PX1 8/16 n3onupoBaHHbIX KaHanoB M9185A 15
KommyTatopsi - PXI B4-curnanos mgligﬁ 24 Lndposon mynstumeTp - PXI 6a3oBas M9181A 18
M9147A GYHKLMOHANBHOCTb
M9148A noposon MynbTuMeTp - PXI M9182A 18
M9149A Hide Y P 3
KomMmyTatopbl - PXI MaTpuyHble M9120A 24 BbICOKONPON3BOANTENLHbIN M9183A
M9121A Laccu - PXle 18 cnotos M9018A 1
M9122A Waccu: AXle 2 cnoTa M9502A 33
KoMmMmyTaTopbl - PXI MynbTunnexkcop M9101A 24 AXle 5 cnoTos M9505A
M9102A
M9103A AXle 14 cnoToB M9514A
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MepcoHanuanpoBaHHOe 0TOGpaXkeHMe HTepecyoLlei Bac uHbopMauum

www.axiestandard.org

PacwupeHune AdvancedTCA® ons namMepuTesibHOro U TeCTOBOro 060pyaoBaHus
(AXle) npeactaBnsiet cob60i OTKPLITLIN CTaHAAPT, PACLUMPSAIOLLMIA
dyHKUMOHanbHocTb nnatdopmbl AdvancedTCA ans pewenus obwmx 3apay
UCMNbITAHWUM U TECTUPOBAHMS NOJTYNPOBOAHNKOBbLIX Npnbopos. KoMnaHus
Keysight sBnseTcsi uneHoMm-ocHoBaTenem KoHcopuuyma AXle.

ATCA®, AdvancedTCA® u norotun ATCA — 3apeructpuposaHHblie B CLLA
ToBapHble 3Hak komnaHuu PCl Industrial Computer Manufacturers Group.

www.pxisa.org

Mnatdopma Ang MoAyIbLHOMO 31eKTPOHHOIo NpMbopHOro o6opyaoBaHns
PCl eXtensions for Instrumentation (PXI) no3sonsiet cosgasartbk Ha 0OCHoBe
NepCcoHasibHbIX KOMMbIOTEPOB HAaZEXHble U BbICOKONPOU3BOAUTENbHbIE
CUCTEeMbl U3MEPEHUS M aBTOMAaTM3aUNN.

Tpu rona cTaHAApTHOM 3aBOACKON rapaHTum
www.keysight.comAind/ThreeYearWarranty

Komnanus Keysight obecneunBaeT BbicouanLlee KayecTBO NPOAYKUUN U
CHUXeHMe o6Len CTOMMOCTU BnafeHus. EAUHCTBEHHbIV NpousBoanTenb
KOHTPOJIbHO-U3MEPUTENbHOI0 060PYA0BaHNS, KOTOPbIV NpeaocTaBnseT
CTaHOAPTHYI0 TPEXJIETHIOW rapaHTUio Ha BCe CBoe 060pyaoBaHue.

MnaHbl TexHUYeckon noanepxku Keysight
www.keysight.comfind/AssurancePlans

[o naTv neT nopaepxku 6e3 HenpeaBUAEHHbIX PAaCX0A0B rapaHTUPYHOT,
yTo Bale obopynoBaHue ByaeT paboTaTh B COOTBETCTBMU C 3asiBJIEHHON
npoussoautenem cneuvdukaumen, a Bol byaeTte yBepeHbl B TOHYHOCTU CBOUX
N3MEepPeHuni.

www.keysight.com/go/quality

Keysight Technologies, Inc.

Ceptudukaumsa Cuctembl ynpaBrieHUs KA4ECTBOM COrIacHO HOpPMaMm
1ISO 9001:2008 BbinonHeHa komnaHuen DEKRA.
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OH-navH [oCTyn K AOKYMEHTaLMW 1 3NIeKTPOHHbIM BubnnoTekam no Balwmm
npubopam Keysight.

Bluetooth n norotunel Bluetooth — ToBapHble 3HaKU, NPUHAANEXALLNE KOMTAHUN
Bluetooth SIG, Inc., CLLUA, n nuueHsnposaHbl komnaHuen Keysight Technologies, Inc.

cdma2000 - 3apeructpuposaHHas B CLLUA cepTudukaumnoHHas mapka Accoumauum
npousBoAnUTeNe TeNeKOMMYHUKALMOHHOT0 060pyA0BaHUS.

MIPI - ToBapHbI 3Hak komnaHnuu MIPI Inc., 3aperucTpupoBaHHbiin B CLUA u npouunx
cTpaHax.

PCle® n PCl Express® — 3apeructpupoBaHHbie B CLLUA ToBapHble 3HaKu n/unum
cepBucHble Mapku komnauuw of PCI-SIG.

WiMAX, Mobile WiMAX, WiMAX Forum, norotun WiMAX Forum, WiMAX Forum
Certified, n norotun WiMAX Forum Certified — 3apeructpupoBaHHbie B CLLIA ToBapHble
3Hakn WiMAX Forum.
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