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KomMbuHupoBaHHble ocuumnnorpadbl
KomBunHupoBaHHble ocuunnorpadsl cepumn MDO3000

KombuHupoBaHHbIi ocumnnorpad cepum MDO3000 - ato npubop,
KOTOPbIit MOXET ObITb OYEHb NONE3EH NPY NMPOEKTUPOBAHMM U OTNaAKE
COBPEMEHHBIX KOMMIIEKCHBIX NEKTPOHHBIX CUCTEM.ITOT ocuyunnorpad
obbeaunHseT B cebe LWecTb NpUBOPOB: aHanU3aTop CnekTpa, reHepaTop
CUrHaroB NpoM3BONbLHON (DOPMbI M CTAHAAPTHBIX (PYHKLMIA, OMNYECKUIA
aHanuaaTtop, aHanu3aTop NpOTOKONOB U LUPOBOI BONbTMETP/
yacrotomep. Ocuunnorpad cepun MDO3000 MOXHO KOHGUTYpPUPOBATH
nof cobCTBeHHbIE 3afayn 1 0BHOBNATL. [pegycmMoTpeHa BO3MOXHOCTb
pobaBneHmns yHKLMIA 1 BbIOOPa XapaKTePUCTHK, KOTOPbIE HEOOXOANUMbI
B JaHHbI1 MOMEHT UMK MOTYT NOHagobuTbCA NO3Xe.

OCHOBHbIe TeXHU4YeCKUe XapaKTepUucTUKu

Ocumnnorpac
- Mopenu ¢ 2 n 4 aHanoroBbIMM KaHanamm

- Mogenu ¢ nonocoit nponyckanus 1 I, 500 My, 350 MIu,
200 MI'y » 100 My

- Monoca nponyckaHus MoxeT 6bITb paclumpena (7o 1 My)
- YactoTa guckpetusaummn 8o 5 'ebl6./c
- [nuHa 3anucy 10 MrH. ToYek BO BCEX kaHanax

- MakcumanbHas ckopocTb 3axBaTta curHana
>280 000 ocyunnorpamm B CekyHay

- CraHpapTHble naccuBHble NPOBHMKN HAMPSBKEHUS C BXOLHOM
emkocTbto 3,9 n® 1 aHanorosom nonocoit nponyckanus 1 My,
500 My nunm 250 My

AHanu3saTop cnekTpa

- [vrana3oH yacTot

- B crangapTHoi koHdurypaumu: ot 9 kI, 4O BepxHen
rpaHmMLbl NOMIOCHI NPONyCckaHWs ocuyunnorpada

- Onuws: ot 9y po 31Ty
- Ceepxwwmpokas nonoca 3axsata 4o 3 Iy,

l"eHepaums cUrHanoB NPOM3BONLHON HOPMbI U CTAHAAPTHBIX
(DYHKLMIA (ONLMOHaNBHO)

- 13 npegBapuTenbHO 3agaHHbIX POopM CuUrHana

- TeHepaums curHanos ¢ yactotorn 50 My

- [nwnHa 3anuck 128 000 Touek

- YacroTa aMckpeTM3aLmum reHepatopa CUrHanoB NpoM3BONbHOM
copmbl 250 MBbi6./c

TNornyeckuin aHannaatop (ONUMOHarnbHbIN)

- 16 undpoBbIX kaHanoB

- [nuHa 3anucu 10 MIH. TOYEK Mo BCEM KaHarnam

- Paspeluenue no spemenn 121,2 nc

AHann3aTop npoToKonoB (OMLMOHANbHBIN)

- [MopaepxveaioTcs CTaHAapThl NOCEA0BATENbHBIX WHH: I2C,
SPI, RS-232/422/485/UART, USB 2.0, CAN, LIN, FlexRay, MIL-
STD-1553 1 ayauoLmMHbI

LincbpoBoi BonbTmeTp (6ecnnatHo npu peructpauuu npubopa)

- W3mepeHus cp.kB. nEpeM. 1 MOCT. HANPSHKEHWS, CP.KB. MEPEM.
HaNPSBKEHUS C NOCTOSHHOM COCTaBNSIOLLEN C pa3peLleHnem
4 pa3psga

- MamepeHus yacToTbl ¢ paspelueHmem 5 paspsinos

Bo3moxHocTu 1 n peunmyLiecTBa

BbIcoKasi CKOPOCTb 3axsaTa CUrHanos B pexume FastAcq™
N03BONSET GbICTPO HAXOAUTb TPYAHOYMOBMMbIE AHOMANWN CUTHATOB

Manenb ynpaenexust Wave Inspector® obneryaet Hasurawuio u
aBTOMaTU3MUPYeT MOWCK JaHHbIX CUrHana

33 aBTOMaTU3MPOBAHHbIX U3MEPEHUA 1 TUCTOrpamMmbl CUrHana ang
YNPOLLEHHOro aHanmnsa curHana

WHtepdbenc npobHukos TekVPI® nogaepxusaet akTuBHbIe,
avddepeHLnanbHbIe U TOKOBbIE NPOBHMKK C aBTOMATUYECKM
BbIOOPOM AnanasoHa v eanHuL, U3MepeHns

LLInpoKoaKpaHHbIN LBETHOW AUCANEN C AnaroHanbko 9 Aoiimos
(229 mm)

Hebonblune pasmepbl 1 Macca — Bcero 147 mm B rybuHy 1 Macca
4,2 kr
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TexHuyeckoe onucaHue

= AHanws cnekTpa

- CneumanusupoBaHHble OpraHbl yNpaBneHus Ha nepeaHen
naHeny [ camblX pacrpoCcTpaHEHHbIX 3afad

- ABTOMaTuyeckue nuKoBble MapKepbl Ana onpeaeneHua 4actoTbl
M amnnutyabl NUKOB CNeKTpa

- Py‘-IHbIe MapKkepbl Anga n3mepeHua HENUKOBbIX NapameTpoB
CuUrHana

- |/|CI'IOJ'Ib3yeMbIe TWUNbl TPACC: HOpMarbHagd, yCpeaHeHue,
yoepxaHue Makchumyma, yaepxaHne MMHUMyMa

- Pexum otobpaxeHus criektporpamm obneryaeT BU3yarbHbIif
KOHTPOSb 1 aHamn13 MeaneHHO U3MEHSIOLLMXCS COObITHIA

- ABTOMaTM3NPOBaHHbIE N3MEPEHUS: M3MEPEHNE MOLLHOCTH
CUrHana B kaHane, koauupeHTa pasBsi3ki COCEHMX KaHanoB
MO MOLLHOCTM W 3aHUMaeMOol NoNoChl YacToT
= [eHepauus curHanos NpoU3BONbHON (HOPMbl U CTAHAAPTHBIX
byHKLMIA
- [leHepauusa 3agaHHbIX cMrHanoB A5 BbICTPON MUTALMK
YCTPOWCTB Npu pa3paboTke cuctem

- 3axBart cUrHanoB no aHanoroBbIM v LMGpPoBLIM BXOLAM,
nepefaya 3axBa4yeHHbIX CUTHaroB B NamsTh s
PELaKTUPOBAHMS! 1 Bbifaya OTPeaKTMPOBaHHbIX CUTHAIOB

- [o6aBnenue wyma k niobomy curHany Ans TeCTUPOBaHWS B
HebnaronpusITHbIX YCrOBMSIX
= PaspaboTka 1 TECTMPOBaHWE CUCTEM CO CMELLaHHBIMM CUTHaMaMu

- ABTOMATUYECKMI1 3aMyCK, AEKOAMPOBAHME W MOMUCK CUrHANOB
napannenbHbIX WKH

- MHorokaHarbHbIl 3anyck No BPEMEHW YCTaHOBKMW W yOepXaHus
- Pexum BbicokockopocTHoro saxsata MagniVu™ obecneunsaet
paspeLleHne no Bpemermn 121,2 nc Ans LmdpoBbIX KaHanoB
= AHanu3 npoToKonos

- 3anyck, AeKoaMpoBaH1e 1 aBTOMATUYECKWIA MONCK
COAEPKMMOTO NakeToB Hanbomnee PacnpoCTPaHEHHBIX
CTaHAAPTOB NOCreAoBaTENbHbIX LKH NpU pa3paboTke
BCTPaMBaAEMbIX CUCTEM.

- OkcnopT Tabnuu 4eKoaMpoBaHUs NPOTOKOMOB, UCTOMb3YeMbIX
npu AOKYMEHTUPOBaHUN pe3ynbTaToB
= Lincposoit BONLTMETP U YacToTomep

- bBbicTpas Bu3yanbHas npoBepka U3MepeHHbIX 3HaYeHUI
HanpsKeHUs 1 4acToTbl

- [padwyeckoe npeacrasneHune MHGopmaLum o CTabunbHOCTY
“3MepeHus

= B0O3MOXHOCTb NONHOrO 0BHOBNEHUS

- [obaBneHne yHKLMOHANBHbIX BO3MOXHOCTEN, YBENNYEHNE
nonock! NponyckaHus ocuunnorpada unu auanasoHa 4actot
aHanu3atopa CrekTpa B COOTBETCTBUM C BaLINMMU
TpeboBaHMsaMM UnK BLOLKETOM.

OononHutensHoe nporpammHoe o6ecnevyeHune
= AHann3 UCTOYHWKOB NUTaHMUA

= KOHTpOnb NpesesnbHbIX 3HaYEHN 1 TECTUPOBaHKE MO Macke
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TpebyloTcsa nyywme xapakTepucTukn?

Tpebyemcs ysenudums duana3oH Yacmom aHanusamopa cnekmpa?
Tpebyemcs 00HOBPEMEHHO aHanu3uposamb aHano2oeble, yugposbie u PY
CcueHanbI?

Tpebyemcsa ysenuyume OnuUHy 3anucu unu pasmepsi oucnies?

OueHnTe BO3MOXHOCTb NpUMeHeHMst ocumnnorpadia cepum MDO4000B
www.tektronix.com/MDO4000

» BCTpoeHHbI aHanu3aTop cnekTpa ¢ auana3oHom yactot 8o 3 Iy unn go
6y

» OpHOBpEMEHHbIV 3aXBaT aHanoroBbIX, LingposbIx M PY curHanos

» [InnHa 3anucy 20 MIH. ToYek

» [ucnneit XGA ¢ guaroHanbto 10,4 aroitma

Ocuunnorpad

Ocumnnorpad cepuv MDO3000 — aTo ocuyunnorpad BbICOKOrO Kracca ¢
pasHo00pasHbIMU PYHKLMAMM NS YCKOPEHIS KaXao0ro aTana oTnaaku —
OT ObICTPOro 0BHAPYXEHNS M 3axBaTa aHOManuil JO Moucka B 3anucy
ocUMNnorpaMMbl MHTEPECYHOLLMX COObITHIA, aHaNN3a XapaKTepUCTUK
COObITUIA 1 NOBEAEHNS UCCTIEAYEMOTO YCTPONCTBA.

TexHonorus uudpoBoro nroMmHocopa ¢ peXxuMom
3axsaTta FastAcq™

[ing Toro uto6bl YCTPaHUTL NPOBIEMY, HYKHO ee NIOKaNM3oBaTh.
Kaxmomy uHxeHepy-KOHCTPYKTOPY NPUXOANTCS TPaTUTb BPeMs Ha MonCK
npo6rem B paspabaTbiBaeMoM YCTPONCTBE, YTO, NPU OTCYTCTBUN
HEOoBX0MMbIX MHCTPYMEHTOB, NPEBPALLAETCS B BECbMA YTOMUTEMbHBIN
W TPYAOEMKuiA NpoLiecc.

TexHonorus LmpoBoro NtoM1Hodopa no3BonseT ObICTPO OLEHUTL
WCTUHHbIE MPOLIECCHI, MPOMCXOAALLME B UCCIIELYEMOM YCTPOMCTBE.
Bonbluas ckopocTb 3axBaTa B pexume FastAcq — 6onee

280 000 ocyunnorpamm B cekyHay — 06ecneqnBaeT BbICOKYH
BEPOSTHOCTb ObICTPOro 0BHAPYeHUs KPATKOBPEMEHHO BO3HWKAOLLMX
npobrnem B LMPOBbIX CUCTEMAX: PAHTOB, MUTYEN, HAPYLLEHWI
CUHXPOHM3ALMKN U MHOTUX OPYrUX.

[pagaums SPKOCTY AN MHAUKALMW YacTOTbI NOSIBNEHUS PEAKNX
NepexofoB OTHOCUTENbHO CPEAHECTATUCTUYECKIX XapaKTEPUCTUK
CUTHamMoB MO3BOMSIET YNYYLLIMTL 0TOOpaXeH!e peakux cobbiTuin. B
pexume 3axeata FastAcq ans 0ToBpaxeHns ocUUnnorpamm
NPUMEHSIOTCS YeTbIpE LBETOBbIE NANUTPLI.

= TemnepamypHas nanumpa UCrons3yeT LBETOBOE KOAMPOBaHWeE ANs
NHOMKALW YacTO NOABNSIONXCS COBLITUIA C MOMOLLBI TENMbIX
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LiBETOB (KPaCHBIN W XENTbIN) 1 PeaKo NOSBMSOLLMXCA COBLITUN — C
MOMOLLIbIO XONOAHbIX LiBETOB (CUHWA U 3€NEHbIN).

= CnexmparsbHasi nanumpa Ucnonb3yeT LIBETOBOE KOAWPOBaHUe Anst
WHOVKALMM 4acTo NMOSIBISIOLLUXCS COBbITMIA C MOMOLLBI0 XOMOAHbBIX
L{BETOB, HaNpUMep CUHErO LIBETA, W PEAKO NOSIBRSIOLLMXCS COOLITUN
— C MOMOLLbIO TEMMbIX LIBETOB, HAaNPUMeEp KPacHoro LiBeTa.

= HopmarnbHasi nanumpa ucnonb3yeT CTaHAAPTHbIA LBET kaHana
(HanpuMep, XenTbIl 4NS NEPBOrO kaHana) ¢ rpagaumeit spkocTy
ANS MHOWKALMK YacToTbl NOSIBNEHUS COObITUI, Npudem Gonee
BbICOKas IPKOCTb COOTBETCTBYET YaCTO NOSBNSOLMMCS COBBITUAM.

= /lHeepmuposaHHas nanumpa ucnonb3yeT CTaHaapTHbIN LBET
kaHana ¢ rpagaumei SpkocTv 4N1s MHAMKALMW YacTOTbl NOSIBNEHNS
cobbITuiA, Npudem 6onee BbICOKas SPKOCTb COOTBETCTBYET PeAKO
NOSIBASIOLLMMCS COBbLITUAM.

3a CYeT 3TOro Cpasy BhiAENATCS YacTo NOSBNSIOWMECS COBLITUS UMK,
B CIy4ae Henepuoam4Eeckux aHoManuit, peako NosIBNALLMECs COBbITUS.

Bo3moxHOCTb BbIbopa HECKOHEYHOrO UMK Perynnpyemoro BpeMeHu
nocrnecseyeHs No3BoNseT 3afaBaTh BpeMs HabnogeHus
ocLMnnorpaMm Ha aucnnee W NOMoraeT OnpeaensTb YacToTy
MOSIBNEHNs) aHOMamnuu.

TexHonorus UnpoBoro NomMrHOGopa ¢ pexnmom 3axsata FastAcq nogaepxusaiot
ckopocTb 3axBata 6onee 280 000 ocumnnorpamMm B CekyHay v oTobpaxeHne
rpagaLmil SpKoCTU B PEXMME pearnbHOro BpeMeHM.

3anyck

OB6HapyxeHWe HemcrnpaBHOCTM YCTPONCTBA — STO NMULLb NEPBBIN Lar.
Tenepb HYXHO 3aXBaTUTb MHTEpPECYHLLEe COObITUE, YTOObI YCTAHOBUTL
MPUYKHY ero BO3HUKHOBEHUS. B ocumnnorpade cepun MDO3000
npeaycmMoTpeHo 6onee 125 koMbUHaLMiA 3anycka, 06ecnevmBatoLLmxX
MONHbIA HAbop BapuaHTOB AMs YCKOPEHWS MOWCKA UHTEPECYIOLLETO
coBbITS. 3anyck MOXET OCYLLECTBNATLCS MO PaHTY, NOMMYECKOM
KOMBMHALMW, LMTENBHOCTY UMMYNbCa/TNTYa, HapYLLEHWIO BpEMEHM
YCTaHOBKW 1 BPEMEHU YAepXaHWs, NocneaoBaTenbHbIM NakeTam 1
AaHHbIM NapannenbHoi WiHbl. bnarogaps anuHe 3anucy 4o 10 MAH.
TOYEK, MOXHO 3aXBaTblBaTb CPa3y HECKOMbKO MHTEPECYIOLLNX COBbITUA 1
[axe ThICAYM NOCHeSoBaTENbHbIX MAKETOB C COXPaHEHNEM BbICOKOMO
paspeLLeHs, NO3BONSIHOLLENO feTarnbHO paccMaTpuBaTh Membyailume
noppoBHOCTH cUrHana.

KombuHnpoBaHHble ocuunnorpads! — cepus MDO3000

Timeout

Bonee 125 kombuHaLwin 3anycka obneryatoT 3axBaT MHTEPECYIOLLEro COBbITUS

MaHenb ynpaeneHus Wave Inspector® ans
HaBuraumm n aBToMmaTn4eCcKoro nomcka

Bonbluas AnuHa 3anucy No3BosieT Mpy OAHOM 3aXBaTe MomnyyaTb
ThICS4N IKPaHOB MH(hopMaLMK. C NoMoLLbHo NaHen ynpasneHus Wave
Inspector, NpeaCTaBNSIOLLEN MyyLlee B OTPACHM CPEACTBO HABUraLUn 1
aBTOMaTKYECKOro NMouCKa, MHTEpecytoLLMe CoBbITUS MOXHO HAXOMAWTL 33
CUMTAHHbIE CEKYHAbI.

(@P 100V

MaHenb ynpasnenus Wave Inspector obecneunBaeT HenpeB3oiaeHHyo
3peKTUBHOCTb NPOCMOTPA, HABUrALMM M aHann3a JaHHbIX. [1oBopaunBast BHELLHIOW
pyyky naHopamupoBaHus (1), MOXHO NponmucTaTh BCe ToukM 3anucu. MepemelleHre
13 Hayana B KOHeL| 3aiMeT CYMTaHHble CekyHAbI. A eCnivt Bbl YBUAENN HEYTO
MHTEpECHOe W XoTuUTe nofpobHee 3aTo paccMoTpeThb? MpocTo NoBepHUTE
BHYTPEHHIOK0 PyyKy MacluTabuposaHms (2).
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TexHunyeckoe onucaHue

MacwTtabupoBaHue/naHopammupoBaHue (Zoom/Pan)

CneupanbHas cABOeHHast NOBOPOTHAsA pyyka Ha NepeaHen naHenu
NO3BOMSET UHTYUTUBHO YNpaBnsTb MacluTabupoBaHuem u
naHopamupoBaHueM. BHYTpeHHAS pyyka ynpaBnseT koapduumMeHToM
YBENNYEHNS (M MacLTabupoBaHWEM); MpK €€ NOBOPOTE MO YaCOBOA
CTpEesIKe BbINOMHSAETCA PAaCcTSKEHNE CUrHana ¢ NOCTENeHHbIM
nepexogoMm k 6oree BbICOKMM Ko3dhdULIMEHTAM YBENWYEHIS, a NPK
NoOBOPOTE NPOTUB YaCOBOW CTPENKN KOI(MMULMEHT YBENUYEHMS
NOCTENeHHO yMeHbLLIaeTCs [0 0TKMoYeHUs Macltabuposaqus. Bam
fonblue He NPUAETCS OTKPLIBATh HECKOMBKO MEHIO NSt HACTPOKM
macLTaba nobpaxeHus. BHeLIHSS pyyka nepeMeLLaeT okHo 063opa no
curHany, no3sonsist 6bICTPO AOCTUYb HYHOTO pparMeHTa
ocuunnorpamMmbl. Kpome Toro, BHELLHSS pyyka OCHaLLeHa MexaHU3MoM
0BpaTHOI CBA3M, KOTOPBI NO3BONSET KOHTPONMPOBATH CKOPOCTb
naHopamupoBaHNsa ocumunnorpamMmbl. Yem Gonblue Bbl NOBOpaYMBaeTe
BHELLHIOK pYuKy, TeM BbICTpEe nepeMeLLaeTcs OKHO MpocMoTpa.
HanpasneHue naHopaMMpoBaHUs M3MEHAETCS NPOCTLIM NOBOPOTOM
PYYKU B [IPYTYIO CTOPOHY.

Monb3oBaTenbCKne MeTKu

HaxmuTe kHonky Set Mark (YcTaHoBUTb METKy) Ha nepeaHeit naHenw,
4T0BbI OTMETUTb OAHO WM HECKOMBKO MECT Ha ocLunmnorpamMme. [ins
ObICTPOIA HaBUraLWKM MEXY METKaMM AOCTATOYHO HaXaTb KHOMKM
Previous (Ha3sap) (<) u Next (Bnepepn) (—) Ha nepeaHeit naHenw.

Mounck no meTkam

Knonka Search ([Mouck) no3sonsieT aBToMatyecku npocMaTpueaTh
ANWHHbIE 3aXBayeHHble )parMeHTbl 1 BBINOMHATL NOUCK ONPeAeneHHbIX
nonb3oBaTenem cobbiTuit. Bce nosiBneHust 3aaaHHoro cobbiTis
NOMEYAOTCS NOUCKOBBLIMW METKAMM, MEXIY KOTOPbIMU MOXHO
nepemeLLaThes C NOMOLLbI0 KHOMOK NepeaHeit naHenu Previous
(Haszag) (<) n Next (Bnepea) (—). BoamoxeH nouck poHToB,
MMNYbCOB/IMUTYEN ONpeLeneHHON ANUTENbHOCTM, 3aAaHHOTO BPEMEHM
OXWAAHWS, PAHTOB, NOTMYECKUX KOMOMHALMIA, BDEMEHW YCTAHOBKM U
yAEpXaHus, nepeaHero/3agHero poHTa onpeaeneHHoi ANUTenbHOCTH
ANst napannenbHbIX WWH 1 CONEepXUMOro nakeTos wuH 12C, SPI,
RS-232/422/485/UART, USB 2.0, CAN, LIN, FlexRay, MIL-STD-1553 n
naketa ayavogaHHbIx. CobbITvs, HakAeHHbIE NPYU aBTOMATUYECKOM
noucke, oTobpaxatoTcs B Buae Tabnuubl cobbITUIn C METKaMM MouCka.
Kaxpoe cobbiTie cHabXeHO METKOI BpemMeHu ans obneryeHus
M3MEepeHUil BPEMEHHbIX NapaMeTPOB MEXAY COBbITUAMM.

Limit

3.0000ps

MMepsbIit 3Tan noucka: OnpeaeneHue cobbITs Ans noucka.

4 www.tektronix.ru

aBTOMaTMYECKI MPOCMATPUBATL 3aNNCh W NOMeYaTh HaiAeHHbIe CobbiTus GenbimMu
TpeyronbHukamu. Tenepb MOXHO NepemMeLLaTbest Mexay cobbITUSMI C MOMOLLbIO
kHomok Previous (Ha3ag) n Next (Bnepeg).

o

=
File Details

TpeTuit atan noucka: CobbITUs, HaRAEHHbIE NMPY aBTOMATUYECKOM MOUCKe,
oTobpaxaloTcs B BUAE Tabnuubl cobbiTuii ¢ MeTkamm noucka. Kaxaoe cobbiTvie
CHabXeHO METKOI BpeMeHU Ans 06nervyeHnst uaMepermii BpeMeHHbIX NapameTpoB
Mexay cobbITuamu.

AHanus ocyunnorpaMmm

[lnst TOro 4ToBbI NPOBEPUTL COOTBETCTBUE TEXHUYECKUX XapaKTepUCTUK
MPOTOTMNA ero NPOrpaMMHON MOAENM U YGeAUTLCS B TOM, YTO OH
cnocobeH pellaTh MocTaBMneHHbIe Nepes HAM 3afaun, HeoGXoaMMo
MPOaHaNM3NpoBaTh BCe PeXxuMbl paboTsl. ITa 3afaya MoXeT
notpe6oBaTh camblx pasHOOBPa3HbIX N3MEPEHUII — OT NPOCTOi
MPOBEPKI BPEMEH HAPACTaHUs U ANKUTENbHOCTM UMMYILCOB 0
CMIOXHOTO aHann3a BHOCMMOTO 3aTyXaHus W UCCrIeA0BaHNUS UCTOYHUKOB
LLYMOB.

Ocuwnnorpad npeanaraeT BceobbemioLLmii HAbop BCTPOEHHBIX
CpefCTB aHanmsa, BKIoYas NPMBA3aHHbIE K CUrHay W 3KpaHy Kypcopsl,
aBTOMATM3MPOBaHHbIE M3MEPEHMS, pacLUMPEHHBIN Habop
MaTemaTiyeckux yHKUMIA, B TOM YuCHe PeaaKTop ypaBHEHNN,
NoCTPOeHue rucTorpamm, GbicTpoe npeobpasosarue Pypbe 1
Avarpammbl TPEHAOB [7151 BU3YaNbHOrO ONPeaeneHmns U3MEHeHU
pe3ynbTaToB CO BPEMEHEM.



Ha ocHoBe pe3ynbTaToB aBTOMATU3MPOBAHHbIX U3MEPEHUIT MOXHO NOMy4aTh
CTaTUCTUYECKWE NPEACTaBNEHIS XapaKTEPUCTUK CUrHana C BbICOKOI
BOCMPOU3BOAUMOCTBHO.

Kaxpgoe namepeHe CHabXXeHO TEKCTOM 1 CUMBOSIOM Anst 00bSICHEHMS TOTO, Kak
BbINOJHEHO U3MEPEHNE.

FMCTOrpaMMbl CUrHaNa [aloT BU3yanbHoe NpeacTasneHie 06
M3MEHEHWUM CUrHamNoB BO BpeMeHU. FOpKU3OHTaMNbHbIE TMCTOrpamMMbl
CMrHana noresHb! Ans aHanusa AXUTTepa B CUHXPOCUrHaMe U
pacnpefeneHus mkuTTepa. BepTukanbHble rucTorpaMmmbl UCNOMb3YHTCS
NS aHanuaa Liyma B CUHXPOCUTHane 1 pacnpeaeneHus yma. Ha
OCHOBE WU3MepEeHHiA, NoMy4YeHHbIX G MOMOLLBIO FMCTOrpamM, MonyyarT
aHaNUTUYECKYI0 MHCOPMALMIO O PacnpeaeneHui MMCTorpaMMbl CUrHana,
MO3BONAIOLLYI0 TOYHO OMPEeAenATh WMPUHY pacrpeaeneHus,
Cpe/IHeKBaApaTUIECKOE OTKNOHEHE, CPeIHee 3HaueHue 1 apyrue
3HayeHus..

ucTorpamma curHana, NoCTpOeHHas no NnonoxuTenbHOMY nepenaay uMmnynbca,
nomMoraeT OUEeHUTb pacnpefeneHne nonoxexHns nepenaia (JJ,)KVITTep) BO BpeMeHu. Ha
9KpaHe OTO6pa)KaIOTCH 4YKCNoBble 3Ha4YeHNA pe3ynbTaToB 13MepeHIi, nony4eHHble
Ha OCHOBE rMcTorpammbl.

KombuHnpoBaHHble ocuunnorpadsl — cepus MDO3000

MpoekTuUpoBaHue 1 paspaboTka BUAEOYCTPOUCTB

MHorue nHxeHepsl, paboTatoLye ¢ BUAe00b0pyLoBaHUEM,
npeanoymMTaoT aHanorosble ocuunmnorpadbl, CHuTast, YTo rpagaLmm
sipkocTu Ha gucnnee AJ1T fatoT eAUHCTBEHHYH BO3MOXHOCTb 3aMETUTb
HeKoTopble Menkue AeTanu BugeocurHana. Beicokas ckopocTb 3axBaTa
ocuunnorpados cepum MDO3000 B coueTaHum ¢ rpagauusiMm spkocTi
CUrHana npefocTaBnseT CTOMb Xe MHopMaTUBHOE 13obpaxeHie, kak 1
Ha 9KpaHe aHarnoroBoro ocuunnorpaga, 1 B T0 e BpeMs No3soNseT
pa3rnageTb 3HaunTenbHO Bonblue JeTanei U BOCNONb30BaThCSH BCEMM
npeumyLLecTBamMu LM(pOBbIX OCLMNNorpacos.

Takue cTaHgapTHble PYHKLMK, kak pa3meTka Wwkanbl B IRE 1 MB, 3anyck
no NOMsM, NONSPHOCTL BUAEOCUIHaNa, 3anyck no cneLuansHoMy
BMOEOCUrHany M CUrHary BbICOKON YETKOCTH, HTENNeKTyansHas
aBTOHACTpOiKa ANst 0BHapyXeHUs BULEOCUrHanoB, NpeBpaLlaioT
ocuunnorpadbl B camble NpocTble B obpatLeHnn npubops! 48
BMAEONPUMOXEHWIA. [pu LLMPOKOW Nonoce NponyckaHus 1
cornacosaHHol paboTe Bxoga Ha ImHWio 75 Om (HeT B Mogensix ¢
nonocoi nponyckanus 1 ITw), ocuunnorpacd NpeaocTaBnseT WMPoK1e
BO3MOXHOCTM A115 aHan13a aHarnoroBbIX 1 LMPOBbIX BUOEOCUTHANOB.
lMpeaycMOTPeEH peum NpocMoTpa BUAEOU30DpaxkeHus Ans
BuaeocurHana craHgapta NTSC vnn PAL.

lMpocmoTp BugeocurHana craHgapta NTSC U3obpakeHue ¢ rpagaumen SpkocT Ha
3kpaHe ocuunnorpada cepun MDO3000 npeacTaBnsieT Bpems, amnanTyay u
pacnpeqeneHue BO BpeMeHM.

Picture o] ot | 4 Interfaced
lMpocmoTp n3obpaxeHus ucnbitatensHol Tabnuusl NTSC "useTHble nonockl”. B
pexuMe NpocMoTpa BULEOU300paxKeHI NPEAYCMOTPEHbI aBTOMATMYECKas W pyyHast
perynupoBka IpKOCTW W KOHTPACTHOCTU.
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AHanu3 NCTOYHMKOB NUTaHUA (ONLMOHANbLHO)

MocTosHHO pacTyLuue TpeboBaHWS K YBENNYEHMIO BpEMEHN paboTbl OT
6aTapeil 1 NOMCK 3KONOMYHBIX PELLEHU C MEHbLUNM
3HepronoTpebneHnem 3acTaBnsT pa3paboTUMKOB MCTOYHUKOB MUTAHMS
U3MEPSTb 1 MUHUMM3NPOBATL KOMMYTaLMOHHbIE NoTepu. Kpome Toro,
ANs YA0BNeTBOpeHUs TpeboBaHUA MeXLyHapPO4HbIX M HALMOHANbHBIX
CTaHAAPTOB Ha CUCTEMbI MUTaHMS, HE0OXOAMMO U3MEPSTb HaNPSKEHMS
MCTOYHMKOB NUTAHWS, YUCTOTY BIXOAHOMO CMEKTPA W YPOBEHb rapMOHMK
B LieNsIX NUTaHmust. TpaguLUMOHHO CRIOXUMOCh TaK, YTO U3MEPEHME 3THX U
MHOTUX ApYrux napameTpoB C MOMOLLbI0 ocumnnorpada OTHAMAno
MHOrO BPEMEHM 1 NpeaCTaBnsno coboit KponoTAMBBLIA Py4HON NpoLiecc.
[ononHuTensHble CPEACTBA aHaNN3a MCTOYHUKOB NUTAHMS,
npepnaraemble ocyunnorpacdamu cepun MDO3000, cywecTBeHHO
YNPOLLAIOT 3TW onepaLmu, No3sonss GbICTPO M TOYHO U3MepSTh
Ka4ecTBO MCTOYHMKOB MUTaHWUS!, KOMMYTALIMOHHBIE MOTEPK, YPOBEHb
rapmoHuK, obnacts 6esonacHoi pabotsl (OBP), Mogynsuuio, nynscaLum
1 CKOPOCTb HapacTaHus Toka v Hanpsbkenus (dI/dt, dV/dt). MonHocTbio
BCTPOEHHbIE B OcLMnnorpad cpeacTsa aHanmaa UCTOYHWKOB NUTaHUS
MO3BONSIOT BbINOMHSATH aBTOMATU3MPOBAHHBIE M3MEPEHHS] C BbICOKOM
BOCMPOM3BOAMMOCTbIO MPY HAXATUM OIHOM KHOMKN.

TaﬁHMLl,a M3MEpPEHI Ka4ecTBa UCTOYHIKOB NUTaHMS. q)yHKLI,VIVI aBTOMaTU3MPOBaAHHOIO
M3MepeHna NapameTpoB NUTaHUA NO3BONAKT 6bICTp0 1 TOYHO aHanunsnposatb 06IJJ,VIG
XapaKTePUCTUKN UCTOYHWUKOB NUTAHKA.
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TecTupoBaHue NO Macke U KOHTPOrb NpeAernbHbIX
3Ha4YeHuu (onuMoHanbLHO)

PacnpocTtpaHeHHoit 3ajayeii B npoLiecce pa3paboTku CUCTEM SBNSIETCS
KOHTPOb NapamMeTPOB OMpeAeneHHbIX curHanos B aToil cucteme. OguH
13 METOAO0B, U3BECTHbIN KaK KOHTPOMb NPeaenbHbIX 3HAYEHNN,
3aKT0YaeTCs B CPABHEHWUN CCNEAYEMOTO CUTHana ¢ 3TailoHOM 3TOr0
CUrHana ¢ onpefeneHHbIMY Nonb30BaTeNeM BEPTUKANbHbIMM Y
rOpW30HTaNbHbIMM Jonyckamu. [ipyroi pacnpocTpaHeHHbI MeTog,
N3BECTHbIA KaK TECTUPOBaHWE MO Macke, 3aKNKYAETCA B CPABHEHNM
“CCcneayemMoro curHana ¢ WabnoHOM 1 BbISIBIEHUM MECT HECOBMAZEHUIA.
Ocuunnorpadsl cepun MDO3000 nopaepxveatot oba Metoaa, 4to
nonesHo Ans AONroBPEMEHHOMO MOHUTOPWHIA CUTHAN0B, M3MEPEHUS
XapakTepUCTUK CUrHanoB B npoLiecce paspaboTki 1 Ans TECTUPOBaHUS
YCTPOWCTB Ha NPOU3BOACTBEHHBIX NINHMSAX. TECT MOXHO NPUBECTM B
COOTBETCTBME C BaLMM TpeBOBaAHMAMM, yKa3aB ero ANIMTENLHOCTL B
eOV/HWLAX BPEMEHN UMK B YWCTIE OCLMNIIOrpaMM, Onpeaents nopor
CpaBHEHUS, KOTOPbI AOMKEH ObITb NPEBLILLEH AN NPU3HAHUS TECTa
HeyZayHbIM, YKa3as YMCro nonagaHuin B Macky CO CTaTUCTUYECKO
WHopMaLmen 1 onpeaenvs LeNCTBus, KOTOPbIE HaAO BbIMOMNHATL NpK
BbIXOZE 3a Npeenbl, HeygaqyHoM TECTUPOBAHUM 1 NO 3aBEPLUEHNN
TecTa. Kak Bbl Bbl HM ONpeaensnu Macky — Mo U3BECTHOMY 3TaNlOHHOMY
CUrHary Wi no cneynansHOMY v CTaHAapTHOMY LWabnoHy — HuKoraa
elLie TecTbl "rofeH - He rodeH" Npu Noucke aHOManuil curHana, Takux Kak
[TIUTYM, HE BbINOMHSANNCh CTOMb NPOCTO.

Pesxum KOHTpOnNs peaenbHbIX 3HAYEHMIA, MOKa3bIBAOLLMIA MACKy, CO3AaHHYI0 Ha
OCHOBE 3TaNoHHOrO CUrHana, v pesynbTathbl CPABHEHWS C pearnbHbIM CUTHANOM.
BbIBoAMTCS Takke cTatucTuieckas MHopMaLms O TECTUPOBaHWM.

CTaHAapTHbIe NacCUBHbIE MPOOHUKU HaNpPsXKeHUs

B komnnext noctasku ocuymnnorpada cepun MDO3000 Bxogsat
NaccuBHbIe NPOBHMKIN HANPSKEHUS C MUHUMATbHON B OTPaci BXOAHON
€MKOCTbI0, He npesbiwatowein 3,9 nd. BknoyeHHbIe B KOMMNEKT
nocTaski NPoGHNKM cepun TPP npakTUYecku He OKasbIBaKOT BMMSHUS Ha
nccneayeMble YCTPOACTBA U C BbICOKON TOYHOCTbIO NOAAIT Ha
ocuunnorpac curHanbl Ans 3axsata v aHanusa. B cnegyioen Tabnuue
npuBegeHbl NpobHukK cepun TPP Ans kaxagoin Mogenu ocuunnorpados
cepu MDO3000.



Mogens MDO3000 MocTaBnsembIit Npo6HMK

MDO3012, MDO3014,
MDO3022, MDO3024

TPP0250: MaccuBHbIA Npo6HIK
Hanpskerus 10x, 250 MI'y OguH Ha
aHarorosbIil kaHan

MDO3032, MDO3034,
MDO03052, MDO3054

TPP0500B: MaccumBHbIin npoBHMK
Hanpsbkenus 10x, 500 MI'y OauH Ha
aHarorosblil kaHan

MD03102, MDO3104 TPP1000 MaccumBHbIA NpoBHMK
HanpskeHust 10x, 1 Ty OaguH Ha

aHanoroBblil kaHan

MHTepdenc npobHukos TekVPI®

WHTepdeitc noaknoueHns npobHukos TekVPI® cyuiectseHHo ynpotiaet
pabory. Mpo6Hukn TekVPI® o6opynoBaHb! MHAMKATOPAMI COCTOSIHIS 1
opraHamu ynpaBneHus, B TOM YKCTe KHOMKOW BbI30Ba MEHI0 HACTPOMKMA
Npo6HWKOB, PaCMONOXEHHON HEMOCPEACTBEHHO Ha kopryce. 3Ta KHOMKa
no3gonset 0TobpasnTb Ha KkpaHe ocuunnorpada MeHIo NpoBbHMKa co
BCEMY HEOOXOMMMbIMU HACTPOKaMI 1 CPEACTBAMM YNIPaBIEHNs!
npo6HuKkoM. VHTepdeiic TekVPI® oBecneunsaeT npsimoe NoaknioyeH1e
TOKOBbIX MPOBHIKOB 6€3 NPYMEHEHNS OTAENBHOTO UCTOYHMKA MUTaHMS.
lMoaaepxumBaeTCs AUCTAHLMOHHOE ynpaBneHne npobHukamu Yepes
untepdeiic USB, GPIB unu Ethernet, uto nossonsieT rmbko
UCMONb30BaTh UX B COCTaBE aBTOMATU3NPOBAHHbBIX KOHTPOSBHO-
n3mepuTenbHbIX cucTeM. OT BHYTPEHHErO UCTOYHWKA MUTaHWS Ha
pasbembl Ha nepeaHeit naHen utepdeiica TekVPI® moxeT 6biTb
nogaHa MoLLHOCTb 70 25 BT.
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Wntepdeiic TekVPI® ynpowae noaknioeHmne npoBbHUKOB K ocuurnorpadyy.

UHTepdencbl nepeaaym gaHHbIX U AUCTAHLUMOHHOIO
ynpaBrieHMA npuéopom

[ns akcnopTa AaHHbIX 1 Pe3yNnbTaToB M3MEPEHMI JOCTAaTOYHO
NOAKMIOYMTL ocuunnorpad K komnblotepy kabenem USB. Bee
Heobxoaumoe nporpamMmHoe obecnieyerie — OpenChoice® Desktop 1
naHenu uxctpymertos Microsoft Excel n Word — BxogsT B CTaHLapTHbIA
KOMMNeKT nocTaskyu 1 obecneunsaioT 6bICTPOE U NpocToe
B3aumopeiictame c MK, pabotatowmm nog ynpasnenem Windows.

[ns ynpoLlenns paboTbl MOXHO UCMONb30BaTb BXOAALLEE B KOMMIEKT
noctaeku 10 OpenChoice Desktop, koTopoe obecneunsaeT
B3aumopeicTame ocuyunnorpada ¢ komnblotepom yepes nopT USB nnm
LAN ans nepegaun HaCTpoOek, OCLMIIorpaMm 1 CHUMKOB 9KpaHa.

KombuHnpoBaHHble ocuunnorpads! — cepus MDO3000

BcrpoenHoe MO e*Scope® nossonseT nerko ynpaensrb
ocuunnorpacgom o ceT Yepes CTaHaapTHbIN 0603peBaTenb
uHTepHeTa. MpocTo BBeauTe IP agpec unv ceteBoe nMs ocuumnnorpada,
1 B 0603peBaTene OTKPOETCS CTpaHNLa ynpaeneHns. 3T1a cTpaHuua
NpesoCTaBNsET HEMOCPEACTBEHHYIO BO3MOXHOCTL Nepeaaym u
COXPaHEHMNS HACTPOEK, OCLMNNOrpamm, pesynbTaToB U3MEPEHUIA 1
CHUMKOB 3KpaHa 1nn onepaTuBHOMO U3MEHEHUs HAaCTPOeK
ocuunnorpada.

V1306paxenue gucnnes ocuunnorpagpa MDO3000 otobpaxaetcs B 06o3peBatene ¢
nowmoybto MO e*Scope. 310 MO MoXHO UCMoNb3oBaTh ANs HICTPOrO
[OKYMEHTMPOBaHMS NPOBEAEHHBIX 3MEPEHIN B BUAE CHUMKOB 3KpaHa,
OCLMNNOrpamMM Wi HacTPOEK, KOTOpbIe MOTYT NOHaJ0BMTLCS No3Xe.

AHanusaTtop cnekrpa

Ocumnnorpad cepum MDO3000 — aTo nepBbIi ocumnnorpad B CBOEM
knacce, BbINOMHSIOLLMIA (DyHKLMM aHanmuaaTopa cnekTpa. Kaxabli
ocuunnorpad 3Toi cepun COAEPXMT aHanu3aTop CrekTpa, paboTtatoLui
B Auana3oHe YacTtoT oT 9 kIl 40 BepXHeW rpaHuLbl Nonochkl
nponyckaHus 4aHHoM Mogenu. [lnanasoH 4acToT aHanuaaTopa cnekTpa
no6oi Mofien MoxHO pactumputb 4o 3 Iy (onuus MDO3SA), uTobbl
BbIMONHATbL aHaNN3 CeKTpa cUrHarnos 60MbLUMHCTBA CTaHOapToB
6ecnpoBoHON CBA3M.

BbICTPbIN U TOUYHbIW aHaNM3 cnekTpa

Mpy ncnonb3oBaHUW BXOAA aHanu3aTopa cnekTpa, Aucnnei
ocuunnorpaca cepun MDO3000 nepexoaunT B peXuM NOTHOSKPAHHOTO
0TOBPaXEHNS CUTHANOB B YaCTOTHOM obnacTu.

Bce ocHOBHbIE NapamMeTpbl CriekTpa, Takue Kak LieHTpanbHas YyacToTa,
nonoca 0630pa, OMopHbIi YPOBEHb 1 MOMoca paspeLLeHus,
HaCTpamBatoTCA NErko 1 BbICTPO C MOMOLLbHO CieLManbHbIX KHOMOK
MEHI0 Ha nepezHeit naHeny v knasuatypbl.
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- X Trigoe
Position

[ Horiz:

OcHoBHble napameTpbl CnekTpa 6bICTp0 HaCcTpanBarTCA C NOMOLLBI0 CnelnanbHbIX
MEHIO Ha NepeaHer naHenm n KnaBumatypbl.

Y[oOHbIe UHTenneKkTyanbHble Mapkepbl

B 06bI4HbIX aHanM3aTOpax CNekTpa BKIOYEHNE W pasMeLLeHre
[0CTaTO4HO 6OMBLIOTO KONMYeCTBa MapkepoB Ans 0603HaYeHUs! BCEX
WHTEPECYIOLLMX MMKOB MOXET CTaTb JOBOMLHO TPYAOEMKON U
yTomuTensHoi 3agaven. Ocuunnorpadbl cepun MDO3000 nosbiwatoT
3(h(HEKTMBHOCTb 3TOMO NPOLIECCa 3a CHET aBTOMATUYECKON pacCTaHOBKM
MapKepOoB Ha NWKax 1 0TOBPaXeHNst 3HAYEHNI YacTOThl U aMMNUTYbI
ANs Kaxaoro nuka. Kpurepum nomcka nuko MOryT HaCTpanBaThCst
nonb3oBaTenem.

8 www.tektronix.ru

Mapkep, 0603HavatoLMiA camblil BbICOKWA MUK, HA3bIBAETCA ONOPHbLIM
(KOHTPOMBHBIM) MApKEPOM M BbILENSETCS KPacHbIM LiBETOM.
OtobpaxaeMble Bo3Ne MapkepoB napameTpbl Nika MOTYT BbIBOAUTLCS
nmbo B BMAe abcontoTHbIX 3HaueHui (pexum «Absoluter), nubo B Buae
OTHocuTenbHbIX (pexum «Deltar). B pexume «Deltay oTobpaxarotcs
3HaYEHMs YacTOTbl M aMNAUTY/bI NMUKA OTHOCUTENBHO OMOPHOTO
Mapkepa.

[ns naMepeHus HeMMKOBbIX Y4ACTKOB CMEKTPa MOXHO BOCMONb30BaTLHCS
ABYMS! PYUHbIMU Mapkepamu. [pu BKMIOYEHWUM PYYHbIX MApKEPOB OLWH
13 HUX BBIMOMHSET POfb OMOPHOTO MapKepa, No3BoNss NPOBOAUTL
n3mepeHus B NKOBOIM YacTu cnekTpa. B 3aBMCMMOCTM OT BbIGPAHHOMO
pexuma («Absolute» unu «Deltay), TOMUMO 3Ha4eHUIA 4acTOTbI U
amnnuTyabl NOKa3aHWs PyYHbIX MapPKEPOB NPEACTaBNSOT NIOTHOCTb
wyma 1 dasosbin wym. C nomoLybio dyHKUmMK «Reference Marker to
Center» («OnOpHbIA Mapkep B LIEHTP») MOXHO MTHOBEHHO NnepemeLLaTth
4acToTy, 0603Ha4eHHYI0 OMOPHBIM MapKepoM, B NOMOXeHe
LieHTparbHOM 4acToTbl.
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ABTOMaTHYECKME MapKepb! MUKOBBIX 3HAYEHUI NO3BONSKOT HArNSAHO NPeACTaBNsATL
BaXHYI0 MH(opmaLmio. Ha PUCYHKE NOKa3daHbl NATb CaMbIX BbICOKMX aMMIUTYAHbIX
nukoB. OHW aBTOMaTU4YeCkn 0603HaYeHbI Mapkepamu, NOCKONbKY NpeBsblLlatoT
NOPOroBble 3Ha4eHNA 1 BENUYHY NOKa3aTena OTKIOHEHUA; A4 KaXA0ro Mapkepa
NpUBEAEHbI 3HAYEHUS! MMKOBOM amnnunTyapl U 4acToTbl.

Cnektporpamma

Ocuunnorpadsl cepum MDO3000 no3gonsioT oTobpaxaTh CNekTphbl B
BMAE CMEKTPOrpaMMbl, KOTOpas ABMAETCS UaeanbHbIM CPeaCTBOM 4115
OTCNEXMBAHNUA MeAJIEHHO M3MeHsoLWMXes cobbiThin B PY curdanax. Mo
ocu X 0TKNadblBaloTCA 3HA4YEHMs YacToTbl (Kak Ha 0BbIMHOM rpadiuke
NpeACTaBNeHNs cnekTpa), No ocu Y — Bpems, a LiBeToM 0603HayaeTcs
amnnuTyga.

Cnow cnektporpammbl hopMupyoTCa cnegytowiuM obpasom. bepértcs
OfVMH 3axBayeHHbIN CMEKTP W «CTaBUTCS HA pebpoy», 4Tobbl co3aath psa
BbICOTOI B OAWH NuKcenb. KaxaoMmy nukcento psga npucsamBaeTCs
3HaueHue LiBETa, KOTOPOe 3aBUCHUT OT BENMUYMHbBI aMMITUTYAbI KaXA0M
4aCTOTHOM COCTaBNAIOLLEN CrEKTpa. XONoAHbIe LiBeTa (CUHWUA, 3eNEHbIN)
COOTBETCTBYIOT MaribiM 3HAYEHWAM aMNnUTYAbl, @ TENMble (KENTbIN,
KpacHbIi1) — Gonee BbICOKUM. [1py KaxOoM criegytoLlem 3axsaTe B
HIKHEN YacTu CNeKTpOrpaMMbl NOSIBNSIETCS HOBbIA CION, @
npezLIecTBYIoLLME CMOU CABUrAKOTCS Ha OAMH psf BBepX. Nocne
npekpaLleHns cbopa JaHHbIX Mornb30BaTeNb MOXET MPOKPYTUTD BCHO
cnekTporpammy B 0BpaTHOM HanpaBneHnu U MOCMOTPETH Ntoboi
OTAENbHbIA CMEKT.



KombuHnpoBaHHble ocuunnorpadsl — cepus MDO3000
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B pexume cnektporpammbl 0TobpaxaoTcst MeaneHHo uaMeHsioLmecs cobbitus B PY
curHanax. Ha gaHHoM pucyHKe nokasaH curHan ¢ HeCKONMbKUMM N kamu. ViameHeHus
BO BPEMEHM 3HAYEHMIA YaCTOTbl M aMNANTY/Abl 3TUX NUKOB METKO OTCIEXMBAIOTCS HA
CcreKTporpaMme.

CBepxwmpokas nomnoca 3axsarta

CoBpeMeHHble CpefcTBa GecnpoBOAHON CBA3M PA3BMBAIOTCS OYEHD
BbICTPO. B HUX YacTo MCMONb3YIOTCS TEXHOMOMM NakeTHO! Nepeaayn
AaHHbIX U CIIOXHbIE CXEMbI LiMGPOBOI MOZYNALMM. DTU BUAbI
MOZYNSILMM MMEIOT O4EHb LLIMPOKYIO MONOCY YacToT. TpaauuMoHHble
aHanu3aTopbl CeKTpa NocneA0BaTENLHONO (CKaHUPYIOLLME) Ik
napannenbHoro (AUCKPETHbIE) TUMa MOX0 NPUCNOCOBEHb! AN
WUCCrEeAoBaHMS TaKVX CUTHANOB, TaK kak OHW MOTYT BUAETb MULLb Y3KYH0
YacTb CEKTpa B Kbl MOMEHT BpEMEHM.

[LnpuHa cnekTpa, 3axBaTbiBAEMOrO 3a OfWH LMKN c6opa AaHHbIX,
Has3blBaeTCs NON0CoN 3axBata. TpaguLMOHHbIE aHanu3aTopbl CnekTpa
CKaHMPYIOT MONOCY 3axBaTa B YCTAHOBMNEHHbIX Npefenax Ans
NOCTPOEHUS HYXXHOTO U300paxeHus. B pesynbTate, noka aHanuaatop
3axBaTbiBaeT ¥ 0bpabaTbiBaET OAMH y4acToK CNeKTpa,
npeacTaBnstoLLee UHTEPEC coBbITUE MOXET NPOU30ITM B APYroii YacTu
cnekTpa. bonbluas YacTb aHanW3aTopoB CNeKTPa, JOCTYMHBIX CEroAHS
Ha pbiHke, umetoT nonocy 3axeata 10 MI'y, nHoraa ¢ nomoLLbio
[O0pPOroCTOALLMX ONLMA OHA MOXET BbiTb paclumpera ao 20, 40 nnn
naxe 140 MI'u.

B cooTBeTCTBMM C TpEbOBaHWAMM COBPEMEHHBIX PY npunoxeHni no
LUMPUHE NONOCkI YacToT, ocuunnorpadsl cepum MDO3000
obecneumsatoT nonocy 3axsata 4o 3 'u. CnekTtp reHepupyeTcs 13
AaHHbIX, MONyYeHHbIX 32 OAUH 3axBaT, Takum obpasom obecneumBaeTcs
rapaHTisi TOTO, YTO Bbl YBUAKUTE BCE COBLITUS, KOTOPbIE UCKANW B
YacToTHoM obnacTy.

OtobpaxeHue CreKTPOB CUrHanoB NakeTHON Nepefaym aHHbIX, NOMy4YeHHbIX 33 OANH
3axBar, Ha Bxofie 1 Bbixoae npeobpasosatens npotokona Zigbee (900 MI'y) B
npoTokon Bluetooth (2,4 Tw).

Tpacchl cnekTpa

Mpubopbl cepun MDO3000 obecneunsaloT YeTbipe pexuma
oTobpaxeHns CnekTpa (Tuna Tpacc) CUrHanoB., BKMoYas HopManbHbIi,
yCpenHeHue, yaepaHue Makcumyma v yaepxasne MUHUMYMa.

Mcnonb3yemble TUMbI TPACC CMEKTPa: HOPManbHBIN, YCPEAHEHWE, yaepKaHue
MakcUMyMa, YAepxaHe MUHUMyMa

PY nsmepeHus

Ocumnnorpadbl cepun MDO3000 no3sonsioT NPoBOAMTL TPU BUAA
aBTOMATM3MPOBaHHbIX PY U3MepeHmit: U3MepeHite MOLLHOCTY cUrHana B
kaHane, ko3dhnLMeHTa MOLHOCTM COCEAHENO KaHana v WMPWHbI
3aHMMaeMOil Nonockl YacToT. Mpu akTMBaLMK Kakoro-nnbo 13 aTux
PEXMMOB M3MEPEHUIA, OcLMNorpad aBTOMATUYECKM BKITHOYAET PEXIM
0TOOpaXeH!st CEKTPa U METOA IeTEKTUPOBaHHS «YCpeaHeHue»
(«Average») Ans ONTUMM3aLMN Pe3yNbTaToB U3MEPEHUI.
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ABTOMATU3MPOBAHHOE U3MEPEHME MOLUHOCTY B KaHarne

PacwupeHHbIn aHanu3 PY curHanos

Ocuunnorpad MDO3000 no3sonsieT CoxpaHsTb CUrHasbl ¢
KBaZpaTypHON MoLynALmel, 3axBadYeHHbIE aHanM3aTopoM CrnekTpa, B
thaitne ¢ pacwmperrem .TIQ. 3t aitnbl MOryT 6bITb MMMIOPTUPOBAHI
B 10O SignalVu-PC komnanuu Tektronix 4ns aHann3a MnynbCHbIX
cvrHanos unu obuero aHannsa Mogynsuum, a Takke B 110 RSAVU ans
aHanuaa curHanoB 6ecnpoBOHON CBA3M.

CHsaTue PY curHanoB gns namepeHusi cnekrpa

BapwaHTbl nogauvm curHanoB Ha BXO aHan13aTopoB CriekTpa 00bI4HO
OrpaH1yeHbl XapakTepuCTUkamm kabenbHbIX COEAUHEHNIA UK aHTEHH.
MpumeHenne gononHutensHoro agantepa TPA-N-VPI B ocunnnorpadax
cepuv MDO3000 no3sonsieT MCNonb30BaTh NGO aKTUBHBIA NPOBHMK
TekVPI ¢ BxogHbIM conpoTtusnenmem 50 Om. 310 obecneunBaet
[OMOMHUTENbHYH TMOKOCTb NPKM MOKCKe UCTOYHMKOB NOMEX W obneryaet
aHarnws3 crekTpa 3a c4eT BO3MOXHOCTU MoMCka U NPOCMOTpPa CUrHanoB
Ha BXO[e aHanu3aTtopa crnekTpa.

Kpome Toro, [OMONHUTENbHBIN NPEAYCUANTENb UCMONb3YEeTCs AN
1CCneaoBaHUs CUrHamnos mManoi amnnutygel. Mpegycunurens TPA-N-
PRE nmeet HomuHanbHbIn koadhdmumeHT yeunenns 10 b B nonoce
yactoT oT 9Kkl fo 3 Tw.

C nomolwbto onumoHansHoro agantepa TPA-N-VPI nto6oit akTuHbIA npobHuK TekVPI
C BX0AHbIM conpoTuenieHnem 50 Om moxeT bbiTb nogcoeauHeH k PY Bxoay.
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FeHepaTOp cUrHanoB NPOU3BOSILHOMN
chopMbI U cTaHAAPTHLIX (PYHKLUN
(onuMoHanbHbIN)

Ocuunnorpad cepun MDO3000 coaepuT OnUMOHANbHbIA BCTPOEHHbII
reHepaTop CUrHanoB NPOKU3BOSIbHON (hOPMbI M CTAHAAPTHBIX (hYHKLMIA
(onuust MDO3AFG), naeanbHbii Ans UMUTALMW CUTHANOB AaT4ymka B
npouecce OTNaaku 1 Ans 4o6aBNeHNs LWyMa K NoNe3HbIM CUrHanam ans
MOAENMPOBaHus HeBNaronpUSTHBIX YCNOBUA.

BCTpoeHHbIN reHepaTop CUrHanoB Npou3BorbHOM hopMbl 1
CTaHOapTHBIX (yHKLWIA BblgaeT curHansl ¢ yacToton 4o 50 My, B
4aCTHOCTW CUHYCOWAArbHbIE, NPSMOYrofbHbIE, NUMo0BpasHble U
MMNYMbCHbIE CUTHAMbI, NOCTOSHHBIN TOK, LYM, CUrHanbl PYHKLWIA
kapauHanbHoro cuHyca (Sinc), Maycca u JlopeHua, aKCNOHEHLMansbHoro
nogbema v cnaga, raBepcuHyca 1 kapauocurHarn.

lMamsTb reHepaTopa CUrHaroB NPoM3BOMLHOM OPMbI COCTABASET 4O
128 000 Touek. B Hee MOXHO 3anucaTh CUrHarn ¢ aHarnorosoro Bxoaa, u3
COXPaHEHHOr0 BHYTPEHHETO (haina, co CbemMHoro Hakonutens USB
BOnbLUION EMKOCTW UMM C BHELLHETO KOMMblOTepa. Byayyn 3anncaHHbIM B
pefakTMpyemyto namsiTb reHepaTopa, CUrHan MoxeT 6biTb
MOAMULMPOBAH C MOMOLLbIO 3KPaHHOTO PeaakTopa, a 3aTeM NoAaH Ha
BbIxog reHepaTtopa. Ocuunnorpad cepun MDO3000 comecTum ¢ MO
ArbExpress Tektronix, no3sonsitoLum BbICTPO 1 NErKo co3aasarth U
peAakTMpoBaTh COXHbIE CUTHaMbl Ha BHELLHEM KoMMbloTepe. YTobb
reHepatop BblgaBan Tpebyemblii curHan, gaiin ¢ CUrHanoM HyxHo
nepepaTth B peaakTypyemyto namstb ocuunnorpada cepun MDO3000
yepes uHtepderic USB, LAN mnu ¢ ncnonb3oBaHneM CbeMHOT0
HakonuTenst USB 6onbLuoi eMkocTu.

iff 0 " 00 o
Bbibop TMna curHana Bo BCTPOEHHOM reHepaTope CUrHanos npou3BonbHOM (POpMbl 1
CTaHAAPTHBIX OYHKLMIA.

ek Frevu

int

3765/

Delete

Pe,anTop ONA NOTOYEe4HOro pefakTMpoBaHUA CUrHanoB I'IpOVI3BOJ'IbHOl7I CbOprI



INNornyeckun aHanunsartop (oNUUOHaNbHbIN)

TNornyeckuin aHanusatop (onums MDO3MSO) obecneunsaet

16 UndpOBLIX KaHAMNOB, MHTETPUPOBAHHBIX B MHTEPGENC NONb30BaTENS
ocuunnorpada. 310 ynpoLuaet paboTy u obneryaet pelleHre npobnem
npm paboTe ¢ curHanamu pasHbix obnacren.

U
¥

TUTTUUUT L

[ I ([ A A A

Ocuwmnnorpad cepun MDO3000 ¢ onumeit MDO3MSO umeeT 16 uHTErpupoBaHHbIX
LpOBbIX KaHANOB, NO3BONSIOLLMX MPOCMATPUBATL M aHANU3MpoBaTh
KoppenupoBaHHbIe N0 BPEMEH! aHanoroBble 1 LMdpoBbIe CUrHaMbI.

LiBeToBOE koAU poBaHue ocuyunnorpaMmmv

Ocumnnorpadbl NOAAEPKMBAIOT LIBETOBOE KOAMPOBAHME NOTMYECKMX
YPOBHEN LPOBLIX CUrHAMOB, BbIAENSS AMHULbI 3eNIEHbIM LIBETOM, &
HYIW — CHUM. LIBETOBOE KopMpOBaHHe Takke MCTOmMb3yeTesl B
MOHMTOPE LMpOBLIX kaHarnos. MoHUTOp oToGpaxaeT ypoBeHb CUrHana
(BbICOKMIA UITW HU3KI) UM HEYCTAHOBMBLUEECS COCTOSIHIE CUTHara, YTo
Mo3BONSET ONPEeaensTb akTMBHOCTb kaHana 6e3 aHanuaa HeHyXHbIX
LMPOBbIX CUTHAMOB.

BcTpoeHHas cxema 0bHapyXeHWst MHOroKpaTHbIX NepexoaoB
OoKpaLunBaeT POHT curHana 6enbIM LIBETOM NPW HANUYMK B 3TON TOUKE
MHOXECTBa Nepexoaos. benble (pOHTLI YKa3blBaKOT Ha TO, YTO NpK
pacTsKeHUn curHana unu 3axsare ero ¢ 6oree BbICOKOW 4acToToN
AMCKPETU3ALNM MOXHO NOMTYYNTb JONONHUTENBHYIO MHGOopMaLuo. B
BONbLUIMHCTBE CryYaeB pacTskeHWe NO3BONSET YBUAETb UMMYIbChI,
He3ameTHbIE NPW NPEXHUX HAaCcTPOMKax pa3sepTku. Ecnu Genble dpoHThI
COXPaHSIoTCA M Nocrne MakCMMasnbHOro PacTSKEHNS, TO NOBbILLEHWe
4acToTbl AUCKPETU3aLMM NPU CriedyioLeM 3axsaTe No3BONMUT BbISBUTL
BbICOKOYACTOTHYO MHCOPMALWIO, HELOCTYMHYIO NPY NpeabIayLmuX
HacTpomnkax.

W3 HecKonbKIX LMGPOBLIX KAHANOB MOXHO C(HOPMUPOBATL rPpynMy
BBeCTU ¢ USB KniaBuaTypbl METKM NS KaXaoro kaHana. CurHanbl MOXHO
06beanHATL B rpynny, NpocTo pasMeLLast Ux Ha aKpaHe OfMH pSLoM ¢
ApYrAM.

KombuHnpoBaHHble ocuunnorpadsl — cepus MDO3000

[ 1

LiseToBOE KOAMPOBAHME LNIPOBLIX CUrHAMOB NO3BOMNSET OOBLEANHSTH WX B IPYNMbI,
NpocTO pa3smeLLas ux Ha 3kpaHe OAMH PSKOM C APYrM. MoMeyeHHble LdpoBble
KaHanbl MOXHO NepemeLLaTh e4nHON rpynno.

Korga rpynna copMupoBaHa, Bce kaHarbl rpynibl MOXHO NepeMeLLaTh
M0 3KpaHy OJHOBPEMEHHO. JTO CYLLECTBEHHO COKPALLAET BPEMS
HACTPOIKK, KOTOPOE YBENUYMBAETCS NP OTAENBHOM NepeMeLLeHmrn
Kaxoro kaHara.

Pexum 6bicTporo 3axsata MagniVu®

B ocHOBHOM pexume 3axBaTa LUdpoBbIX CUrHanos ocLunnorpadbl
cepu MDO3000 moryT 3anucbiBaThb 40 10 MAH. TOYEK CO CKOPOCTHIO
500 MabI6./c (pa3peLuenme 2 He). Ocuymnnorpadel cepun MDO3000
MMEIOT TaKkKe PEXUM 3axBaTa CO CBEPXBbLICOKAM pa3peLleHnem no
BPEMEHW, NOMy4MBLUMIA Ha3BaHue MagniVu, KoTopbii No3BoNSET
3anucelath B namsTb npubopa 10 000 Touek ¢ YacToToi
auckpeTusaumm o 8,25 'ebib./c (paspelenne 121,2 nc). Obe
ocuunnorpaMmbl — 0OCHoBHas 1 MagniVu — 3axBaTbIBalOTCS NpU KaXAOM
3anycke, Npu 3TOM MOXHO NEPEeKNoYaTbCs MEXY HAMW W BbIBOAWTb UX
Ha 9KpaH B PeX1Me OCTaHOBNEHHON UK XWBoW passepTku. MagniVu
obnafaeT 3HaUMTENbHO NMyYLLMM paspeLLeHeM Mo BPEMEHM, YeM
ApYyrve CUCTEMbI 3aXBaTa aHanoryHbIX Moaenein ocuunmnorpagos
Apyrux npoussoguTenen, obecneynsas yBepeHHOCTb NPU BbIMOMHEHUN
TOYHbIX U3MEPEHUA BPEMEHHbIX COOTHOLLEHWI LMGPOBbIX CUTHAOB.

Pexum 3axsata MagniVu obecneunBaet paspeLuenue no Bpemenu 121,2 nc,
M03BONAS BbIMOMHATH TOYHbIE M3MEPEHNS BPEMEHHbIX XapaKTEpUCTHK LIMGPOBbIX
CMUrHarnos.
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Mpo6Huk ana undcgpoBbIX kaHanoB P6316

OTOT YHUKanbHbIA NPOBHUK UMEET fABE rpynnbl N0 BOCEMb KaHanoB
Kaxgas, YTo ynpoLLaeT NoAKIioYeHe K UccresyeMoMy YCTPONCTBY.
Mpo6Huk P6316 MOXeT NoaknouaThes K rpynnam LUTbIPEBbIX KOHTAKTOB
8x2 (war 2,54 Mm), pacnonoxeHHbIM Ha nevaTHbIX nnartax. MoxHo
1Cnonb3oBaTh Npunaraemblii KOMAMEKT M1OKMX NPOBOSHMKOB U 32KMUMOB
QNS NOAKMI0YEHUS K SneMeHTaM NoBepPXHOCTHOrO MOHTaXa Ui
KOHTpOIbHbIM TouKaMm. MpobHuk P6316 06nagaeT npeBoCXoaHbLIMY
3NEKTPUYECKMI XapaKTepUCT1KamMu — BXOGHOW eMKOCTbIo Bcero 8 nd un
BX0AHbIM conpoTueneHunem 101 kOm.

=

MpobHuK ans LdpoBbIx kaHanos P6316 uMeeT ABe rpynnbl N0 BOCEMb KOHTAKTOB
kaxkgast, YTo ynpoLaeT NOAKIIYEHE K UCCresyeMoMy YCTPOICTBY.

3aI'IYCK no curHasnam nocriegoBatesibHbIX
LUMH N UX aHanuns3 (OHLI,VIOHa.ﬂbHO)

CwrHan nocregoBaTenbHON LWWHBI COOEePXUT, kak NpaBuno, agpec,
yNpaBnSIoLLY0 MHGOPMALINIO, AaHHbIE W TAKTOBYIO YaCTOTY, 4TO
3aTpyaHseT nHTepnpeTaunio n3obpaxeHns Ha akpaHe ocuunnorpada 1
BblJENEHNEe MHTEPECYIOLWNX CODLITUA. ABTOMATMYECKMIA 3amyCK,
[EeKoaMpoBaHME U NOUCK COBLITUI 1 YCIIOBUIA B CUrHanaXx,
nepegasBaeMmblx N0 NOCNEeL0BaTENbHOM LUMHE, CO3Aal0T HAaLEeXHbIN
Habop cpeaCTB OTNagKku NocneaoBaTenbHbIX LWH.

3aryck no KOHKPETHOMY NakeTy AaHHbIX, MpoxoasLeMy no wike 1°C. Xentas
ocuyunnorpamma npeacTasnseT cobol CurHan TakToBOW YacToTbl, @ CUHAS — aHHbIE.
OcuunnorpaMma curHana LWWHbI Moka3biBaeT AeKOAMPOBaHHOE COAEPXUMOE nakeTa,
Bkniovast Ctapt, Agpec, Utenne/3anucs, [anHbie n Cton.
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3anycx no curHanam nocnepnoBatTesfibHbIX WWH

B ocuumnnorpadax cepun MDO3000 nogaepxuaeTcs 3anyck no
COZEPXMMOMY NakeTa, HanpuMep, No Hayany, No KOHKPETHbIM agpecam
WNK OaHHbIM, NO YHUKaNbHbIM WAEHTUUKATOPaM M T. 1., TaK1X
MonyNAPHbIX NOCHEeA0BaTENbHbIX MHTEP(ENcos kak I2C, SPI,
RS-232/422/485/UART, USB2.0, CAN, LIN, FlexRay, MIL-STD-1553 n
12S/LJ/RJTDM.

I'Ipep.CTaBneH ue WnHbI

BbicokoypoBHeBOE KOMOMHUPOBAHHOE NPeACTaBMeHUe OTAEMbHBIX
COCTaBNSIOLLMX CUTHaNa LUMHbI (TAKTOBOM 4acToThl, AaHHbIX, Bbibopa
KpucTanra v T. 11.) ynpoLyaeT NoucK Havana v KOHLA NakeTos 1
MAEHTUUKALMIO MX KOMMIOHEHTOB, TaKWX Kak agpec, AaHHbIE,
WAEHTUCUKATOP, KOHTPONbHAS CyMMa W T. 1.

HekoanpoBaHue CUrHanoB LUVH

YcTanu oT NOCTOSHHOrO NOMCKa TaKTOBbLIX YaCTOT, Hyrnen U eauHuL?
Hapoerno o6beauHsaTb OUTbI B 0alTbI 1 BLIYUCAATH
LeCTHafLaTepuyHble 3HaveHns? Tak nopyyuTe aty paboty
ocuunnorpady! Mocne Toro kak Bbl ONPeAenuTe LWUHY, ocuunnorpadbl
cepum MDO3000 ByayT oekoampoBaTh Kaxzablii NakeT B 3TOW LUMHE U
oTobpaxaTb ero 3Ha4eHue B LUECTHAALATEPUYHOM, ABOUYHOM,
pecatnyHom (tonbko USB, Ethernet, MIL-STD-1553, LIN u FlexRay),
[LECATUYHOM CO 3HaKOM (TOMbKO 12S/LJ/ RJTDM) urm ASCII (Tonbko
USB, Ethernet n RS-232/422/485/UART) chopmare.

CrtaHaapTbl NnocnepoBaTenbHbIX WHWH, NogAepXMBaeMble
ocuunnorpacdom MDO3000

CraHpapt 3anyck, 3akaxuTe onuuio
LeKoaupoBaHme,
nowck
Betpansaembie | 12C Ja MDO3EMBD
cucTeMb! SPI Oa MDO3EMBD
KomnbtoTep RS232/422/485, | [la MDO3COMP
UART
USB USB LS, FS, HS | fa (3anyck Tonsko | MDO3USB
QNS HU3KO- 1
MONTHOCKOPOCTHbIX
LUKH;
[JEeKoaMpoBaHmMe
BbICOKOCKOPOCTHbI
X LLVH TOMbKO B
Mozaensix ¢
Monocon
npomnyckaHus
11Tu)
Astomobunectpoe | CAN Ja MDO3AUTO
Hue LIN [la MDO3AUTO
FlexRay [a MDO3FLEX
BoeHHas 1 MIL-STD-1553 [a MDO3AERO
adpoKocMMYeckas
NMPOMBILLIIEHHOCTb
Aynvoannaparypa | IS Da MDO3AUDIO
LJ,RJ Ja MDO3AUDIO
TDM Ja MDO3AUDIO




Tabnuua coobITUN

Kpome oTobpaxeHus AeKOAMPOBaHHbIX MaKeTHbIX JaHHbIX Ha CaMOil
OCLMNIorpaMme, MOXHO NPeACTaBMsATb 3aXBaYeHHbIE B NaMsTh
npubopa nakeTsl B Tabnn4Homn opme nogobHO TOMY, Kak OHM
NpeacTaBnstTCs B MCTUHTE NPOrpaMMbl. 1py 3TOM nakeTbl
CHabxaloTcs MeTKaMu BpeMeHM 1 pa3buBatoTcs Ha cTonbLbl 4ns
KaXzoro OTAENBHOrO TUNa curHana (agpec, JaHHble W T. n.).
Cogepvmoe Tabnuubl cobbITUI MOXHO COXpaHsTh B hopmate .CSV.

=
File Details

Tabnuua cobbiTuit oToBpaxaeT AeKOANPOBaHHbIE MAEHTU(UKATOP, KOA ANMHbI
panHbIx (DLC), faHHble 1 KoHTponbHYyto cymmy (CRC) Ans kaxgoro nakeTa LWmHb
CAN B TeueHe AnuTenbHOro 3axsara.

Mowuck (3anyck no curHanam nocrnepoBaTenbHbIX
LLUWH)

3anyck no curHanam nocneaoBaTenbHbIX LWUH OYEHb NONE3EH A
BbIAENEHNS MHTEPECYIoLWMX CobbITUA. Bbl 3axBaTuny Takoe cobbiTne 1
XOTUTe ero NpoaHanu3vpoBaTh, YTO AenaThb Aanblue? PaHblue ans
rnovicka NMPUYMHBI BO3HUKHOBEHMS TOTO UMW MHOTO COBLITUS Bam
npuwnock Gbl BPY4HYH NPoCcMaTpUBaTh OCLMMNOrpaMMbl, NOACUMTLIBAS
v npeobpasys 6utbl. Tenepb y Bac eCTb ocuyunnorpad, No3BoNsoLLMIA
aBTOMATMYECKM NPOCMATPUBATh 3aXBaYeHHbIE AaHHbIE W BbINOMHATL
MOVCK MO YKa3aHHbIM KpUTEPUSIM, B TOM YKCTIE M N0 COAEPXKMMOMY
NakeToB NocneaoBaTenbHbIX AaHHbIX. Kaxaoe obHapyxeHHoe cobbiTue
cHabxaeTcs MeTkol. [n1s1 BbICTPOIA HaBUraLmmn Mexay MeTkamu
[0CTaTOMHO HaxaTb kHomku Previous (Hasag) (<) n Next (Bnepep)
(—) Ha nepegHen naHenn.

LUudcdpoBon BonbTMETP U HacToTOMEP

Ocuunnorpacg MDO3000 copepxuT BCTPOEHHbIE 4-paspsiaHbIi
UucpoBOIt BONBLTMETP U 5-paspsaHbIi yactoTomep. CurHan ¢ noboro
aHarorosoro Bxofa ocuunnorpada MoxeT 6bITb NoaaH Ha BONbTMETP
Be3 nepekntoyeHns NpobHUKOB. Pe3ynbTaThl U3MEPEHNst AMHAMUYECK
oToBpaxatoTcs Ha aucnnee B UndpoBoil 1 rpacuyeckon opme. Ha
QVCTInee TaKke 0TobpaxalTcs MUHUMarbHOe, MaKkCUManbHOE U
cpefHee U3MepeHHbIe 3HAYEHUS 1 A1aNa3oH 3HAYEHUIA, N3MEPEHHBIX B
TeyeHe NpedblayLLero 5-cekyHaHoro uHTepBana. Lindposoii
BOMbTMETP 1 YaCTOTOMEP UMetoTCs BO Beex Mogensx cepun MDO3000
1 aKTUBMPYIOTCS MU perucTpauun npubopa.

KombuHuposaHHble ocuunnorpadsl — cepus MDO3000

PesynbTaTbl U3MEPEHUS B TEYEHME 5-CEKyHOHOrO MHTEpBaNa NpeacTaBneHs! ¢
yka3aH1eM MAHUMATbHOTO, MaKCUMATbHOTO U CPEIHETO 3HaUYEHHIA MOCTOSIHHOTO
HanpsbkeHus. MokasaHa Takke YacToTa curHana.

Mpo6GHUK naeanbLHO NoaxoauT Ans
MCMOJIb30BaHUA C KOHTPOJIbHO-
u3MepuTenbHbIM 06opyaoOBaHUEM

Ocuunnorpad cepumn MDO3000 paspaboTaH ¢ y4eTOM MHOXeCTBa 0COGEHHOCTEN
KOHTPONbHO-M3MepuTENbHOrO 060pynoBaHHs MpuMeHeHve ocumnnorpada cepum
MDO3000, nmetoLLero HeBOMbLLOM KOPMYC W BbINOMHSHOLLETO hyHKLNM LIECTU
npubopoB, NO3BONSIET NOBLICUTL 3DEKTUBHOCTL OTNAAKM pa3pabaTbiBaeMbIX
CUCTEM U YCTPOIACTB, He Tpebyst AONONHUTENBHOTO MecTa Ha paboyem cTone.

Bonblwon aucnnen BLICOKOro paspeLlueHus

Ocuwnnorpadsi cepum MDO3000 UMEIOT LLMPOKOIKPaHHbI AUCTNEl C
AvaroHanbio 9 atoitMoB (229 Mm) 1 BbicokuM paspeluernem (800 x
480 WVGA) ons fetanbHoro U3yyeHust CNoXHbIX CUrHasos.
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UHTepdhenchl

Ocumnnorpadg MDO3000 “MeeT HeCKoNbKO NOPTOB, KOTOPbIE MOTYT
ObITb MCMOMb30BaHbI NS COEANHEHWS NPNGOpa C CeTbio,
HENoCpeaCTBEHHO C KOMMbIOTEPOM UITK JPYTUM KOHTPOSbHO-
MCTbITaTeNbHbIM 060PYA0BaHNEM.

= XocT-noptbl USB no3BonsioT Nerko nepeaasatb CHAMKW SKpaHa,
HacTpomku Nprubopa 1 faHHble cUrHama B CbeMHbIN HAaKOMUTEMb
USB 6onbuoit emkoctu. Knasnatypa USB MoxeT BbiTb
nogcoeamHeHa k xoct-nopty USB n ncnonb3oBaHa Ans BBoga
[aHHbIX.

= [lopt ycTtpoitictBa USB 1cnonb3yeTcs 415 AUCTaHLMOHHOMO
ynpaBneHus ocuunnorpadom OT KOMMbKTepa v Ans
HenocpeACTBEHHON NeyaTi pesynbTaToB U3MEPEHUIA C MOMOLLbIO
MpUHTEPa, COBMECTUMOTO ¢ TexHororiei PictBridge®.

= CranpaptHbiii nopt 10/100 Ethernet Ha 3agHen naHenu npubopa
NO3BOMSET NErko NOACOEANHATLCA K CeTsM, obecneunBaeT
BO3MOXHOCTb MEYaTH C MOMOLLIbIO CETEBOrO NPUHTEPA M NeYaTy
COOBLLEHNA ANEKTPOHHON NOYThI 1 COBMECTUMOCTb C YCTPOACTBAMM
craHgapta LXI Core 2011.

= BbixofHON BUAEONOPT Ha 3aAHel naHenu npubopa no3sonseT
nepenasaTb M30OPaXEHNs Ha BHELUHWA MOHUTOP U1 MPOEKTOP.

He6Gonbluue pasmepbl

Ocumnnorpad BbINOMHEH NETKAM M KOMNAKTHBIM, 4TO 0breryaet ero
nepemeLLeHne u3 ogHor nabopatopun B apyryto. [mybuHa
ocumnnorpada pasHa 147 MM, NO3TOMY OH 3aHUMaeT Mano MecTa Ha
ucnbitatensHom ctenae. Ocuunnorpad cepum MDO3000 ocHaleH
BCEMM HEOOX0AMMbIMW CPEACTBaMM ANS BbINOMHEHUS NMOBCEAHEBHBIX
paboT no oTnagke yCTPOMCTB 1 CUCTEM.
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KomnakTHblit ocuyunnorpad cepu MDO3000 3aHumaeT Maro MecTa Ha
VcnbITaTenbHOM CTeHfe Uk paboyem CTone 1 OfHOBPEMEHHO NO3BOMSET BbIMONHSATH
HeobxoauMble paboTbl N0 OTNAAKe YCTPOIACTB U CUCTEM.



TexHu4eckne xapakTepucTmKu

anIBe,D,eHHbIe XapaKTEePUCTUKN OTHOCATCA KO BCEM MOAENAM, eClin He yKa3aHo UHOE.

KombuHupoBsaHHble ocuunnorpads! — cepus MDO3000

MDO3012 |MDO3014 | MDO3022 |MDO3024 |MDO3032 | MDO3034 |MDO3052 |MDO3054 | MDO3102 | MDO3104
Yucno aHanoroBbIx 2 4 2 4 2 4 2 4 2 4
kaHanos
AHanorosas nonoca 100 MI'y 100 MI'y 200 Mrry 200 Mrry 350 My 350 My 500 Mr'y 500 Mr'y 1My 1My
npomnyckaHus
Bpewms HapacTaHus 4 He 4 He 2 HC 2 HC 1,14 He 1,14 He 800 nc 800 nc 400 nc 400 nc
(ckopocmb passepmKku
10 mB/Oen. npu 8xo0Hol
Hazgpy3ke 50 Om)
Yacrtota guckpetusauymm | 2,5 Mebib./c | 2,5 MBbIO./c | 2,5 TBbI6./C | 2,5 TBLIO./C | 2,5 MBbID./C | 2,5 BbIG./C | 2,5 BLIO./C | 2,5 BbIO./C | 5TBEI6./C | 5TBLIO./C
(1 kaHan)
Yacrtota guckpetusaumm | 2,5 Mebib./c | 2,5 MBbIB./c | 2,5 TBbI6./Cc | 2,5 TBLIO./C | 2,5 BbIO./C | 2,5TBbI6./C | 2,5BEIO./C | 2,5 BbIO./C | 5TBEI6./C | 5TBHIO./C
(2 kaHana)
YacroTa guckpeTusaumm | - 25TBbib./C |- 25TBbib./C |- 25TBbib./C |- 25TBbib./C |- 2,5TBbib./C
(4 kaHana)
[nuna 3anuew (1 kanan) | 10 MaH. 10 MH. 10 MH. 10 MH. 10 MH. 10 MIH. 10 MH. 10 MIH. 10 MIH. 10 MH.
TOYeK TOYeK TOYeK TOYeK TOYeK TOYeK TOYeK TOYeK TOYeK TOYeK
[nuHa 3anucy (2 kaHana) | 10 MiH. 10 MAH. 10 MAH. 10 MAH. 10 MAH. 10 MnH. 10 MAH. 10 MAH. 10 MAH. 10 MAH.
TOYEK TOYEK TOYEK TOYEK TOYEK TOYEK TOYEK TOYEK TOYEK TOYEK
[nuHa 3anucy (4 kaHana) | - 10 mnH. - 10 mnH. - 10 mAH. - 10 mAH. - 10 mAH.
TOYeK TOYeK TOYeK TOYeK TOYeK
Lincoposble kaHarb! ¢ 16 16 16 16 16 16 16 16 16 16
onuueit MDO3MSO
BbIxogHble curHansl 1 1 1 1 1 1 1 1 1 1
reHepaTopa CUrHanos
MPOM3BONBbHON POPMbI 1
CTaHOapTHbIX (OyHKLMIA C
onumeit MDO3AFG
Yucno kaHanos 1 1 1 1 1 1 1 1 1 1
aHanusaTop cnekTpa
CraHpapTHbIii gnanasoH | ot 9klMy o [oT 9k o (ot 9k o [oT9kMypo [oT 9kl mo |oT9kMy o |oT9klMupo |oT 9klymo |oT 9kMy go | ot kY go
4acToT aHanu3artopa 100 MI'y 100 MI'y 200 My, 200 My, 350 My, 350 My, 500 My, 500 My, 11y 11y
cnekTpa
[nana3oH yacTot ot 9Ky go |oT 9k po ot 9kypo (ot 9k mo (ot 9k o [oT9klupo |oT 9kl Ao |oT9kMygo | ot 9kl po | ot 9kly Ao
aHanuaatopa cnektpac | 31Ty 3y 3y 3y 3y 3y 3y 3y 3y 3y
onumeit MDO3SA

Cucrema BEePTUKAJNIbHOIO OTKITOHEHUA aHANMOroBbIX KaHanoB

AnnapaTHoe orpaHu4yeHue
nonocbl NnponyckaHuA

[ns mopenein ¢ nonocou 20 MI'y vnn 250 My
nponyckaHus 2350 MI'y

[ns mopeneii ¢ nonocon 20 My
nponyckanusa 100 My 1

200 My

Pexumbl BXxoaa

BxopHoe conpoTuBneHue

nepem. ToK, NoCT. TOK

1 MOM £1%, 50 Om £1%, 75 Om £1%; 75 Om oTCyTCTBYET B MOAENSX C NONocon nponyckanms 1 1Ty,
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TexHunyeckoe onucaHue

Cucrema BEePTUKAJNIbHOIO OTKITOHEHUA aHANOroBbIX KaHanoB

[nana3oH BxogHOM
YyBCTBUTENLHOCTH

1 MOm
50 Om, 75 Om

PaspeweHue no Beptukanm
MakcumanbHoe BxoaHoe
HanpsokeHue

1 MOm
50 Om, 75 Om

MorpewHocTb ycunenua
NOCTOAHHOIO HanpsXxeHUA

Pa3Bs3ka Mexay kaHanamu

[nana3oH cmelleHmns

ot 1 MB/nen. oo 10 B/nen.
ot 1 MB/nen. o 1 B/gen.

8 61T (11 BUT B peXxxuMe BbICOKOTO paspeLLeHist)

300 B ¢, s, (KAT 1I) ¢ nukoBbIMYM 3HaueHNAMYN < +425 B

5 Bgp. s, C MMKOBbIMM 3HaUeHNAMM < +20 B

+1,5% npu 4yBCTBUTENBHOCTU HE MeHee 5 MB/nen., yBennumusaetcs co ckopocTbio 0,10%/°C npu Temnepatype Boiwwe 30 °C

+2,0% npu vyBcTBUTENBLHOCTY 2 MB/Aen., yBennuusaetcs co ckopocTbio 0,10 %/°C npu Temnepatype Bbilwe 30 °C

+2,5% npu vyBcTBUTENbHOCTY 1 MB/En., yBenuuusaetcs co ckopocTsio 0,10 %/°C npu Temnepatype Bbiwe 30 °C

+3,0% npu nepemeHHOM koadhduLeHTe yeunerms, yeenuuusaetcs co ckopocTbio 0,10 %/°C npu Temnepatype Bbilue

30°C

[ns gByx nobbix kaHaNoB C OAMHAKOBOW YyBCTBUTENBHOCTLIO N0 BepTUkany — 2100:1 Ha yactoTe <100 MI'y 1 230:1 Ha
yacrote 0T 100 My 40 BEPXHEN rpaHuLibl NOMOCH! NPOMYCKaHMS

YyBCTBUTENLHOCTL NO BEPTUKANK
(B/pen.)

[nanasoH cMeLLeHns

BxoaHoe conpoTtunetne 1 MOm

BxogHoe conpotusnexue 50 Om,
750m

ot 1 mB/gen. no 50 mB/gen. +1B +1B
ot 50,5 mB/aen oo 99,5 mB/gen. +0,5B +0,5B
ot 100 mB/men. no 500 mB/pen. +10B +10B
ot 505 mB/men. no 995 mB/nen. 5B 5B
ot 1 B/gen. no 5 B/gen. +100 B +5B

Cucrema BepPTUKAJIbHOIO OTKITOHEHUA LWI(*)pOBbIX KaHanoB

(rpebyetcs onums MDO3MSO)

Yucno BXoAHbIX KaHanoB
Moporu
Bb160p 3HaueHuMit noporoB

[nana3oH 3Ha4YeHuit NOPOroB,
HacTpauBaeMbIX Nonb3oBaTeneM

MakcumanbHoe BXogHoe
HanpskeHue

ﬂorpeumocn. YyCTaHOBKK nopora

MakcumanbHbIn AMHaMUYeCcKUm
[Mana3oH BXOAHOro curHana

MuHuManbHbIN pa3max
HanpskeHus

BxopHoe conpoTuBneHue
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16 undposbIx kaHanos (D15 — DO)

Obwas HacTpoika Ans rpynmbl 13 8 kaHanos

TTN, KMOM, 3CI, ncesao-3CI, onpepensieTcsi nonb3oeatenem

oT-15B oo +25B

o1-20 po +30 B

+(100 mB + 3% OT ycTaHoBneHHOro nopora)

50 Bryy -, (3BMCUT OT YCTAHOBMEHHOrO MOpOra)

500 mB

101 kOm




KombuHupoBsaHHble ocuunnorpadsl — cepus MDO3000

Cucrema BepPTUKAINIbHOIO OTKITOHEHUA LI,VI(*)pOBbIX KaHanoB

BxopHas eMKoCTb NpoOHMKa 8 nd

PaspelueHue no BepTukanm 1.6ut

Cucrema FTOPU3OHTANIbHOIo OTKITIOHEHUA aHaNoOroBbIX KaHanoB

[lnanasoH cKopoCTH pa3BepTkM

Mogenu ¢ nonocown o1 400 nc/gen. go 1000 c/pen.
nponyckanusa 1 My

Mopenu ¢ nonoco#n ot 1 He/aen. go 1000 c/gen.
nponyckanua <500 My

MakcumanbHas
NpOAONKNUTENbHOCTL 3axBaTa npu
MaKcUManbHol YacTtoTe
AucKpeTu3auum (Bce kaHanbl/
NonoBMHa KaHanoB)

Mogenu ¢ nonocoit 4/2 mc
nponyckanusa 1 My

Mopenu ¢ nonoco#n 4/4 mc
nponyckaHua <500 My

[uana3oH 3aiepxK1 pa3BepTKu ot -10 aenenuin oo 5000 ¢

[mana3oH komneHcauuu caBura +125 He
¢ha3 mexxgy kaHanamu

MorpewHocTb reHepaTopa +10 x 10 -6 B niobom nHTEpBane =1 mc
pa3BepTku

Cucrema ropM3oHTanbLHOro OTKNOHEHUA LucpoBbIX KAHaNoB
(tpebyeTcs onums MDO3MSO)

MakcumanbHas yactota 500 MebI6./c (pa3peLueHne 2 He)
AOUCKpeTU3auun (OCHOBHO

pexum)

MakcumanbHas gnvHa 3anucu 10 MIH. TOYeK

(ocHOBHOIA pexum)

MakcumanbHas yactota 8,25 I'Bbl6./c (pa3peluenue 121,2 nc)
Aauckpetnsaumm (pexum MagniVu)

MakcumanbHas gnuHa 3anucu 10 000 TOYeEK C LIEHTPMPOBAHWUEM OTHOCUTESBHO TOUKW 3amnycka
(pexum MagniVu)

MuHumanbHas obHapyxuBaemas 2 HC
ANUTENbHOCTL MMNYNbea (Tun.)

Casur cha3 mexay kaHanamu (tun.) 500 nc

MakcumanbHas YactoTta 250 MI'y (MakcumanbHas YacToTa CUHYCOMAANnbHOro CUrHana, TOYHO BOCMPOM3BOAMMOrO B Biae MeaHapa. Heobxoaum
nepekKnoyeHns Bxoaa KOPOTKWIA YAMMHUTENb 3EMITW B KaXAO0M KaHane. 310 MakcManbHas 4acToTa Npu MUHUMAanbHON amnauTyae curHana. Mpu
GOnNbLUIMX aMNAUTYAaX MOXHO NOMy4MTb GOMbLUYI0 YACTOTY NEPEKIoYEHMS.)
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TexHunyeckoe onucaHue

Bxop aHan n3artopa cnekrtpa

Monoca 3axBara mogenn MDO3012, MDO3014: 100 My
mopen MDO3022, MDO3024: 200 My
mogenn MDO3032, MDO3034: 350 My
mopenv MDO3052, MDO3054: 500 My,
mogenn MDO3102, MDO3104: 1 Ty
Bce mopenu: 3 Ty ¢ onumein MDO3SA

Span MDO3012, MDO3014 models: 9 kHz - 100 MHz
MD03022, MDO3024 models: 9 kHz — 200 MHz
MDO3032, MDO3034 models: 9 kHz — 350 MHz
MDO3052, MDO3054 models: 9 kHz — 500 MHz
MDO3102, MDO3104 models: 9 kHz - 1 GHz
All models: 9 kHz — 3 GHz with option MDO3SA, in a 1-2-5 sequence

Monoca paspewenus ot 20 Iy go 150 MI'y, HacTpomka ¢ kpaTHOCTbHO Lwara 1-2-3-5

OnopHbIle ypoBHU ot -130 go +20 pbm, war 5 gbm

BepTukanbHas wkana LleHa nenenns BeptukanbHom wkansl ot 1 ab/pen. go 20 ab/aen. ¢ kpatHocTbko Wwara 1-2-5
MonoxeHue no BepTMKanu ot -100 gen. go +100 gen. (oTobpaxaeTcs B Ab)

EanHuubl nsmepeHms no nbm, nbmB, obmkB, obmkBT, AEMA, ABMKA

BepTUKanu

OToGpaxaeMbIi CpeaHUN YPOBEHb

wyma (DANL)
o1 9 kl'y go 50 klMy <-109 gbm/y (< -113 gbm/y, Tvn.)
ot 50 k'u go 5 My <-126 pbm/Ty (< -130 abMm/Ty, TvN.)
oT5MMuygo 2Ty < -138 pbm/Ty (< -142 pbm/T, Tvn.)
ot2Mupo3 My <-128 gbm/y (< -132 gbm/y, Tvn.)

OToGpaxaembii cpeaHU YpoBeHb  [1peaycunuTenb B PEXUME aBTOM., OMOPHbIN YpoBeHb -40 AbM
wymMa npy NOAKNHOYEHHOM
npeaycunutene TPA-N-PRE

ot 9 kl'y go 50 klMy <-117 pbm/Ty (< -121 gbm/Tu, Tvn.)
ot 50 k"'u go 5 My <-136 gbm/y (< -140 gbm/y, Tvn.)
oT5MMypgo 2y <-148 gbm/ly (< -152 gbm/y, Tvn.)
oT2Mupgo3 My <-138 gbm/ly (< -142 gbm/y, Tvn.)

I'Iapasmuble cocraBnfawowme

2l apmoHuyeckue uckaxennss < -55 gbH (< -60 abH, Tvn.)
2-ro nopsigka (>100 M)

3rapmonuyeckme nckaxeuna  <-53 AbH (< -58 abH, T!n.)
3-ro nopsgka (>100 My)

2lapmoHuyeckmne uckaxennsa < -55 gbH (< -60 gbH, Tvn.)
2-ro nopsgka (>15 MIu)

3rapmoHuyeckue uckaxennss < -55 gbH (< -60 abH, Tvn.)
3-ro nopspka (>15 MI'y)

OcTaTouHble cocTaBnsowWwme < -78 nbM (onopHbIi ypoBeHb < -15 b, Harpyska 50 Om Ha PY Bxoge)
Ha yactote 2,5y <-67 nbm
Ha vactote 1,25y <-76 obm

18 www.tektronix.ru



Bxop aHan n3artopa cnekrtpa

MepekpécTHble nomexu B
aHanusatope CneKkTpa oT KaHanos
ocuunnorpada

yacTtoTa Ha Bxoge <800 MIu:

yacTtoTa Ha Bxoge oT
>800 MIN'y go 2 IMu;:

®a3oBbIif wWym Ha yactote 1 Ty
(HemoaynMpoBaHHbIN CUrHan)

10 KMy
100 kl'y,
1My

MorpewHocTb M3MepeHnst YpoBHS

ot +18 po +28 °C

Bbixop 3a npepensi paboyero
AuanasoHa

MorpewHocTb U3MepeHUs ypoBHSA
Npu NOAKNIOYEHHOM
npepycunutene TPA-N-PRE

ot +18 po +28 °C

Bbixoa 3a npegensi paboyero
AnanasoHa

ﬂorpeumocn. U3MepeHus
Y4acToTbl

MakcumanbHbIN pabo4mni ypoBeHb
BXOAHOTO CUrHana

CpeaHss AONroBpeMeHHas
MOLLHOCTb

MakcumanbHbIi 6e3onacHbI
YpPOBEeHb NOCTOSHHOTO
HanpsixeHUs

MakcumanbHas 6ezonacHas
MOLLHOCTb (Hemoaynmp.
curHan)

MakcumanbHas 6e3onacHas
MOLLHOCTb (MMNYNbC)

MakcumanbHbIi padouuit
BXOAHOI YpOBeHb Npyn
NOAKNIOYEHHOM npeaycunuTene
TPA-N-PRE

CpenHss AonroBpeMeHHas
MOLLHOCTb

MakcumanbHbIi 6e3onacHbI
YPOBEHb NOCTOSHHOTO
HanpsikeHUs

MakcumanbHas 6ezonacHas
MOLLHOCTb (Hemoaynmp.
curHan)

MakcumanbHas 6esonacHas
MOLLHOCTb (MMNYNbC)

Tunbl TPacc B 4acTOTHOM obnacTy

KombuHupoBaHHble ocuunnorpadsl — cepus MDO3000

< -60 ob oTHOCMTENBHO ONOPHOTO YPOBHS (TH.)
< -40 pb oTHOCMTENBHO ONOPHOTO YPOBHS (THN.)

<-81 pbH/ly (< -85 gbH/Ty, T!N.)
<-97 pbH/Ty (< -101 gbH/My, Tvn.)
<-118 gbH/Ty (< -122 pbH/y, TMN.)

OnopHblit yposeHb oT 10 ABM o -15 gbm. BxogHoit ypoBeHb M3MEHSIETCS OT ONOPHOTO YpoBHS Ha 40 ABM B CTOPOHY
ymeHbLUeHus. Cneuudmkavm 6e3 yyeta norpeLLHoCTU paccornacoBaHus.

<+1,2 gbm (< £0,6 gbm, T!n.)
<+2,0 npbm

Pexum npegycunutens yctaHosneH Ha “Auto” (ABTom.). OT ycTaHoBNEHHOro onopHoro yposHs 10 abm o -40 abwm.
BxopHOM ypoBEHb M3MEHSIETCS OT ONOPHOTO YpoBHS Ha 30 ABM B CTOPOHY yMeHbLIeHus. Cnevudmkavm 6e3 yyeta
MOTPELLHOCTI PaccornacoBaHus.

< +1,5 abMm (Tvn.) npu No6OM COCTOSHUM NPeayCUnMTENS

< 42,3 pbM (Tun.) npu NtoBoM COCTOSHIM NPeayCUIUTENS

*(([norpeluHocTb OnopHoit YacToThl] X [YacTota Mapkepa]) + (nonoca 063opa/750 + 2)) My; NOrpeLLHoCTb OMOPHON YacTOoThI
=10x10-6 (10 M'u/Mrw)

+20 pbm (0,1 B)

+40 B nocr.Toka

+33 gbm (2 Br)

+45 nbm (32 BT) npu gnutensHocTh umnynbca <10 MKC, ckBaxHOCTV <1 % 1 onopHOM ypoBeHe = +10 bm

+20 abm (0,1 BT)

+20 B nocr.Toka

+30 gbm (1 BT)

+45 nbm (32 BT) npu gnutensHocTM umnynbca <10 MKC, ckBaxHOCTH <1 %, ONOpHOM ypoBeHe = +10 obm

HOpmanbHagd, ycpeaHeHue, yaepxaHue Makcumyma, yaepxaHme MMHUMyMa
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TexHunyeckoe onucaHue

Bxop aHan n3artopa cnekrtpa

MeToabl oGHapyxeHus
ABTOMaTHYeCKNe MapKepbl
PyuHble mapkepbl
Mapkepbl

OkHa BM®

MapameTpbl 3anycka

Pexumbl 3anycka

Pexum Bxoga 3anycka

[nana3oH 3agepXxku 3anycka

YyBCTBMTENLHOCTL 3anycka (Tvn.)

[nana3oHbl ypoBHEN 3anycka
To6oit BXxoAHOM kaHan

BcnomoratenbHbIin BXOA,
(BHEWHWIA)
CeTb NUTaHKSA

WHaukauma vacToTbl cMrHana
3anycka

Tunbl 3anycka
Mo nepenapy

MocnepoBatensHocTh (B-
Tpurrep)
OnutenbHOCTb UMNYNbCa

Bpems oxupanus

PaHT
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MNONOXUTENbHbIN MUK, OTPULATENBHBIA MUK, YyCpeaHeHe, Bblbopka
Vpentudmkaums ot 1 o 11 NMKOB Ha OCHOBE 3HAYEHMIA PErynpyeMoro Nonb3oBatenem Nopora U ABONHOMO pasmaxa.
[1Ba pyyHbIX MapKepa MCnonb3ylTCa AN MHAWKALWM YacTOTbl, aMANKUTYAbl, NNOTHOCTX WyMa 1 (ha3oBoro Lyma

CunTbiBaHWe nokasanui B pexume "Absolute” nnm "Delta”

OkHo BN Koadcdhuument
Kansepa 2.23
[MpsimoyronbHoe 0.89
XemmuHra 1.30
XeHHWHra 1.44
Bnakmana-Xappuca 1.90
C nnockoi BepPLUMHO 3.77

ABTOMATUYECKUI, OBbIYHbIA M OAHOKPATHBIN

CBsi3b N0 NOCTOSIHHOMY TOKY, MO NepemeHHoMy Toky, PHY (nogasneHue YacTotbl <50 kL), nogaeneHne Wwyma (CHUXeHne
UYBCTBUTENBHOCTH)

oT20HCc oo 8¢

Mo nepenagy mmnynbeca, CBA3b M0 NOCT. TOKY

WcTo4HmMK curhana 3anycka YyBCTBMTENLHOCTb

Bxop no6oro aHanoroBoro kaHana 0,75 genenus ot 0 go 50 MI'u, ysenuumsaetcs 4o
1,3 feneHus npu HoMuHanbHom nonoce (ot 1 MB/ gen oo
4,98 vB/gen)

> 5 mB/pen.: 0,40 genenus ot 0 o 50 My

BcnomoratenbHbIn BxoA (BHELUHWR); LocTyneH Tonbko B 2- | 200 mB ot 0 go 50 My, yBenuuneaetcs go 500 mB npm
kaHanbHbIX nprubopax 200 Ml'y

CeTb NUTaHMs [NocTosiHHas

+8 fleneHuit oT LeHTpa akpaHa, +8 aeneHuii ot 0 B, ecnu BoibpaH Bxoa ¢ ®HY
8B

®uKCMPOBAHHBII YPOBEHD, NPUBNM3NTENLHO 50 % OT HaNpsKeHUs ceTu

LUECTMpaSpﬂAHbII;I YacToToMep And curHana 3anycka.

[Mo nonoxuTensHOMy nepenagy, oTpuLaTensHoMy unv ntoBomy nepenagy curHana B ntobom kaHane. BoamoxHa cBsisb no
NOCTOSIHHOMY TOKY, nepemeHHomy Toky, PHY, ®BY 1 nogasneHue wyma

3apepxka 3anycka no BpemeHu: oT 8 He Ao 8 ¢. Unu 3apepxka 3anycka no cobbituam: o1 1 go 4 000 000 cobbiThi.
3apepka 3anycka no cobbITusM oTCyTCTBYET Npy Boibope noboro nepenaga (“Either”).

3ar|y0|< N0 NONOXWUTENbHbIM UK OTPULATENBHBIM UMMYSIbCAM, ANMUTENBHOCTb KOTOPLIX >, <, = UNA # YKa3aHHOMY 3Ha4Y€HUI0
unu nonafgaet B npeaenbl Unun 3a npeaenbl ykadaHHOro AuanasoHa.

3anyck, ecnu B Te4eH1e yka3aHHOro nepuoza BpeMeHM (0T 4 He 10 8 ¢) He 0BHapYXEHO HI OBHOTO COBLITUS U3MEHEHNUS!
YPOBHSI.

3anyck no UMMyNbCY, KOTOPbI Nepecek OAMH MOPOT, HO He Nepecek BTOPOI MOPOT Nepes; MOBTOPHbIM fepeceyeHem
nepeoro.



MapameTpbl 3anycka

Jlornyeckoe BbipaxeHune

YcraHoBKa 1 yaepxaHue

Bpems HapacTaHus/cnapa

Mo BupeocurHany

I2C (onumoHanbHo)
SPI (onuuoHanbHo)
RS-232/422/485/UART

(onuuoHanbHo)

USB: HuskockopocTHas WwuHa
(onuuoHankbHo)

USB: MonHockopocTHas WuHa
(onuuoHanbHo)

CAN (onuuoHanbHo)

LIN (onumoHansHo)

KombuHupoBaHHble ocuunnorpadsl — cepus MDO3000

3anyck B TOM cryyae, ecnv HEKOTOPOE FOTUYECKOE BbIPaXeHWe COCTOSIHUS KaHanoB NPUHUMAET 3HaueHue «J1oxby» unm
COXpaHsIeT 3HaueHme «/IcTuHay» B TeYeHWe ykasaHHOro BpeMeHu. J1toboi 13 BXOAO0B MOXHO UCMOMb30BaTh B kKayecTse
MCTOYHWKA TAaKTOBOrO CUrHana, no nepenagy KoToporo NpoBEPSIeTCs Nornyeckoe BoipaxeHue. flornyeckue sHadenus (U,
WINW, U-HE, UIN-HE), ykasaHHble ANns BCex BXOAHbIX kaHanoB, onpeaensioTcs kak Boicokoe, Huskoe nnu bespasnuyHo.

SaﬂyCK No HapyLweHWAM BpeMeHU YCTaHOBKW 1 BpEMEHW yaepxXaHna Mexay curHanom TaKTOBOM YaCTOTbl 1 NOSBNEHUEM
[JaHHbIX Ha NOBOM M3 BXOLHbIX KaHaNoB.

3anyck no BpeMeHM YCTaHOBKMW U BpeMeHU yaepkaHus | OnucaHue

[lnanasoH BpeMeHu yCTaHOBKM ot -0,5 He o 1,024 mc
[lnana3oH BpeMeHu yaepxaHns ot 1,0 He go 1,024 mc
[lnana3oH Cymmbl BpEMEH YCTaHOBKM 1 yaepXaHus o1 0,5 He 0 2,048 mc

3anyck no nepenagam UMNYmbCOB, KOTOPbIE KOPOYE UMW ANWMHHEE YKa3aHHOTo 3HaueHusl. Mepenan MoxeT BbiTb
MONOXUTENbHbBIM, OTPULLATENBHBIM UK N0ObIM B AnanasoHe ot 4,0 He 4o 8 ¢.

3anyck no BCeM CTPOKaM, HEYETHbIM, YETHbIM UK BCeM nonam BugeocurHanos ctaHgaptos NTSC, PAL n SECAM.

3anyck no BuaeocurHanam 480p/60, 576p/50, 720p/30, 720p/50, 720p/60, 875i/60, 1080i/50, 1080i/60, 1080p/24, 1080p/
24sF, 1080p/25, 1080p/30, 1080p/50, 1080p/60

1 no cneyunaneHbIM BUAEOCUrHanam ¢ AByx- 1 TpexyposHeBoﬁ CMHXpOHMSaLMEI;I.

3anyck no cTapTy, NOBTOPHOMY CTapTy, cTony, nponyiweHHomy ACK, agpecy (7 unu 10 6uT), faHHBIM UNK agpecy W AaHHbIM
Mpu nepeaade fAaHHbIx no wuHam 12C co ckopocTbio 1o 10 M6uT/c.

3anyck no SS, MOSI, MISO nnn MOSI n MISO npu nepegaye aaHHbIx no wiHam SPI co ckopocTsio fo 50,0 MouT/c.

3anyck no cTapToBOMY BUTY Nepeaaym, CTapToBoMy GUTY npuema, KOHLY NepesaBaeMoro naketa, KOHLY NpuHUMaeMoro
naketa, nepefaBaeMbiM JaHHbIM, NPUHAMaEMbIM AaHHbIM, OLIMOKE YETHOCTW Nepeaayy v olwmMbke YeTHOCTM Npuema co
ckopocTbio 4o 10 Méur/c.

3anyck no cUrHany CUHXpOoHWU3aLMK, Hauany kazipa, copocy, nayae, BO30GHOBEHMIO, KOHLLY NaKeTa, MapkepHOMy nakeTy
(appecy), nakeTy AaHHbIX, NAKETY YCTaHOBKM COEAMHEHNS, CNeLanbHOMY MakeTy v Mo oLunGKe.

3anyck no MapkepHoMy nakeTy — ntoboit Tun mapkepa, SOF, OUT, IN, SETUP; agpec MOXHO yka3aTb Ans TNa MapKepos:
ntobon mapkep, OUT, IN u SETUP. MoxHo onpeaenuTb 3anyck no agpecy, KOTopbin <, <, =, >, 2, # yka3aHHOMY 3HAYEHNI0
R nonagaeT B NpeAenbl Unv 3a npeaenb ykadaHHoro AnanasoHa. Homep kazpa ans mapkepa SOF MoxXHO BBOAMTb B
ABOVYHOM, LUIECTHAALATEPUYHOM, Be33HaKOBOM AECATUYHOM 1 Be3pasnuyHom dhopmarte.

3anyck no nakeTy AaHHbIX — no6or Tun gaHHbix, DATAO, DATAT; MOXHO onpeaenuTb 3anyck no JaHHbIM, KoTopble <, <, =,
>, 2, # yKa3aHHOMY 3HaYEHWI0 UNK NoNaaatoT B Npeaerbl UK 3a Npeaenbl YkasaHHOoro AnanasoHa.

3anyck no nakeTy YCTaHOBKM COeAMHEHNs — Ntoboi Tun ycTaHoBkK coeanHerms, ACK, NAK, STALL.
3anyck no cneumansbHOMY nakeTy — Ntoboi cnewumnanbHbIi TUN, 3ape3epBUpPOBaHHbIN.

3anyck no owmbke — nposepka PID, CRC5 unn CRC16, BcTaBka 6uTos.

3anyck no curHany CMHXpoHU3aLmu, copocy, nay3se, BO30OHOBMEHMIO, KOHLY NakeTa, MapkepHOMY NakeTy (agpecy), nakeTty
[aHHbIX, MaKETY YCTaHOBKM COEAUHEHNS, CTIELManbHOMY NakeTy U Mo oLUnBKe.

3anyck no mapkepHomy nakety — noboit Tun mapkepa, SOF, OUT, IN, SETUP; agpec MOXHO ykasaTb Ans Tuna Mapkepos:
ntobon mapkep, OUT, IN u SETUP. MoxHo onpeaenuTb 3anyck no agpecy, KOTopbIi <, <, =, >, 2, # yka3aHHOMY 3HAYEHNH0
WnK nonagaeT B NpeAenbl UnK 3a npegensl ykasaHHoro ananasoHa. Homep kagpa ans mapkepa SOF MOXHO BBOAUTb B
ABOWYHOM, LIECTHAALATEPUYHOM, Be33HaKOBOM AECSTUYHOM 1 Be3pa3nuyHom chopmarte.

3anyck no nakeTy AaHHbIX — Ntoboit TMn aaxHsIx, DATAQ, DATA1; MOXHO ONpeaenuTh 3anyck no AaHHbIM, KOTOpbIe <, <, =,
>, 2, # yKkazaHHOMY 3Ha4eHU0 UNK NONaaatoT B NPeAerbl UK 3a Npedenbl yKazaHHoro auanasoHa.

3anyck no nakeTy yCTaHOBKM coeanHeHus! — Nioboit Tun yctaHosku coegnHenms, ACK, NAK, STALL.
3anyck no cneyvanbHoMy nakeTy — nioBoii cneLymanbHbIit TN, 3ape3epBUPOBaH.

3anyck no owwmbke — nposepka PID, CRC5 unu CRC16, BcTaska 61ToB.

3anyck no Havany kagpa, TNy kazpa (faHHble, AUCTaHLUMOHHOE YNpaBneHune, ownbka, neperpyska), uaeHTdmuKkaTopy
(cTaHAAPTHBIA UK PaCLUMPEHHbIIA), AaHHBIM, MAEHTDUKATOPY U AaHHBIM, KOHLY kaapa, nponyweHHomy ACK unm no
owwmbke BcTaBku 61TOB B curHanax wiHbl CAN co ckopocTbto go 1 Méut/c.

MoxHo HaCTPOUTb 3anycK Tak, 4T06bI OH BbINOMHANCS npu cobnoaeHnm YCNoBUA <, <, =, >, 2 UMK # ans HEKoToporo
YKa3aHHOro 3Ha4eHuA. Mo YMOJT4aHMI0 HacTpanBaemas nonb3oBaTenemM To4Ka Bbl60pKI/I yCTaHaBnnBaeTcsa paBHOI7I 50 %.

3anyck no cMHXpocurHany, UAeHTUGUKATOPY, AaHHBIM, MOEHTU(MKATOPY 1 AaHHBIM, KaAPY aKTUBHOTO pexuMa, kagpy
HEaKTUBHOrO PeXvMa 1 Mo OLUMBKaM, TakuM Kak OLUMGKM CUHXPOHW3ALIMM, YETHOCTI UM KOHTPONBHO CyMMbI, MPU Nepesave
[JaHHbIX co ckopocTbto Ao 100 kbuTt/c (no onpeaenetmio LIN, 20 k6uT/c).
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TexHuyeckoe onucaHue

MapameTpbl 3anycka

FlexRay (onunoHanbHo)

MIL-STD-1553 (onumoHanbHo)

I2S/LJIRJITDM (onumoHanksHo)

3anyck no napannenbHom
WKHe (NpU Hann4umn
YCTaHOBNEHHOM ONLMM
MDO3MSO)

Cuctema 3axBarta AaHHbIX

PexuMbl 3axBaTa AaHHbIX
Bbi6opka

O6Hapy:xeHne NMKOBbIX
3HayeHui

YcpepnHenue
Orubarowan

Biicokoe pa3peluenue
MpokpyTka

Pexum 3axsara FastAcq™

3anyck no Havany kagpa, Tuny kagpa (HopManbHbIi, MHCOPMALMOHHBINA, HYNEBOW, CUHXPOHW3MPYIOLLMIA, CTApPTOBBIN),
WAEHTUDUKATOPY, YACTY LIMKIMOB, NOMI0 3aBEPLUEHMS 3aronoBKa, AaHHbLIM, WAEHTUDUKATOPY W AaHHBIM, KOHLLY Kafpa Unu o
owwnbkam, Takum kak ownbka CRC 3aronoska, CRC Tpeiinepa, HyneBoro kagpa, kagpa CUHXPOHW3aLMW Ui CTapTOBOrO
kagpa npu nepeaave AaHHbIX co ckopocTbto Ao 100 MouT/c.

3anyck no cuHxpocurHany, Tuny cnosa ' 3anyck no Tuny crosa (KoMaHaa, CTaTyc, fiaHHble), KOMaHAHOMY CroBY (3afaHHbIe
otgensHo RT agpec, T/R, cybagpec/pexum, CHETUMK CMOB faHHbIX/KOA pexuma, YETHOCTb), COBY CTaTyca (3apaaHHble
otaensHo RT agpec, ownbka coobiieHus, obopyaosanme, 61T 3anpoca Ha obcnyxuBaHue, NpUEM LUMPOKOBELLATENBHOM
KOMaHzbl, 3aHATOCTb, onar MoLCMCTEMbI, MPUHSATIE 3anpoca ANHAMUYECKOro ynpaeneHus wiuHon (DBCA), dnar
TepMUHana, YETHOCTb), COBY AaHHbIX (3agaBaemMoe nonb3oBatenem 16-6uTHoe 3HauyeHme), oLwmbKe (CMHXpOoCUrHana,
YETHOCTU, MaHYECTEPCKOrO KOAA, CBA3HOCTU JaHHbIX), BPEMEHN OXunaaHus (MuH. Bpems oT 2 4o 100 MKc, Make. Bpems oT
2 no 100 mKc; 3anyck OCyLUECTBNSETCS, ECNW BPEMS MEHbLLE MUHMMATBHOTO, BOMbLUE MAKCMMarbHOro, NonagaeT Unu He
nonagaeT B uanasoH).

MoxHo onpefenuTb 3anyck no agpecy, KoTopbin <, <, =, >, 2, # yka3aHHOMY 3Ha4YeHUI0 UNK NonaAaeT B npefenbl Unu 3a
npegenbl ykasaHHOro AnanasoHa.

3anyck no BbIbpaHHOMY CIOBY, MO CMHXPOCUIHaIY Kagpa Ui No AaHHbIM. MOXHO HacTpOUTL 3anyck Tak, YTobbl OH
BbINOMHANCS NPy COBMOLEHNN YCNOBUSA <, <, =, >, = UNK # 151 HEKOTOPOTO YKA3aHHOTO 3HAYEHUS WU NPU NonagaHun
3HaYeHNs B Npeaenbl Unv 3a npeaenbl ykasaHHoro avanasoHa MakcumanbHas ckopocTb nepeaaun aaHHsIX ans 12S/LJ/RJ
paBHa 12,5 M6uT/c. MakcumanbsHas ckopocTb Nepeaaum AanHbIx ans TDM pasHa 25 MéuTic.

3anyck no 3HauyeHWsIM AaHHbIX Ha NapannenbHoi WiHe. Pasvep faHHbIX, nepeaaBaembix NO NapannenbHoi WUHE, paBeH
ot 1 5o 20 61TOB (0T LMPOBLIX 1 aHANOroBLIX kKaHamnoB). MoaAEPKMBAIOTCS ABONYHbIE W LLECTHAALATEPUYHbIE YUCTa.

3axBat 3HaueHuit BbIBopok

3axsar rnuTyen ANUTENBHOCTBIO 1,5 HC (Mogenm ¢ nonocoii nponyckanmus 1 Tw), 2,0 He (Mogeny ¢ Nonocoi NponyckaHus
500 Mrw), 3,0 Hc (mogenm ¢ nonocoii nponyckanus 350 M), 5,0 He (Mogenu ¢ nonocoit nponyckanus 200 M), 7,0 He
(mogenu ¢ nonocoit nponyckanus 100 ML) npu Bcex CKOPOCTSIX CBUMMPOBAHMS.

YcpenHenue ot 2 go 512 ocuunnorpamm.

OrubatoLias MUHMMYMOB-MaKCUMYMOB NPEeACTaBASET AaHHbIE, NONYYEHHbIE B pe3ynbTaTe 06HaPYKEHWUS MUKOBBIX 3HAYEHMIA
B TEYEHME HECKOMbKMX 3axBaToB. Yncno curHanos B ornbatoen Beibupaetcs ot 1 o 2000 1 GeckoHeuYHoCT!.

YcpenHeHue cepun 3aXBaToB B peanbHOM BpeMEH YMEHbLUAET CIyyalHblil LM W NOBbILLAET paspeLUeHre no BEpTUKaN.
[MpokpyTKa ocumnnorpaMmbl N0 3kpaHy Cpasa Haneso Co CKOPOCTLIO PAa3BEPTKN, MeHbLUEN unu pasHon 40 mc/aen.

Pesxum 3axsata FastAcq onTumusnpyeT npubop Ans aHanuaa AMHaMUYECKUX CUTHAMOB W 3axBaTa peakux cobbiTuil. B
moZaensix ¢ nonocoit nponyckanus 1 Iy 3axeatbiBaetcst >280 000 ocuunnorpamm/c, B MOAENSX C NOMOCOA NPONyCKaHUs OT
100 MT'y o 500 MI'y - >235 000 ocuunnorpamm/c.

N3mepeHne napameTpoB curHana

Kypcopbli

ABTOMaTM3UPOBaHHbIE U3MEepeHHs
(B0 BpemeHHoi# oGnacTu)

ABTOMaTU3UPOBAHHbIE U3MEPEHUS
(B yacToTHOI obnactu)

Cratuctuyeckas obpaboTka
pesynbTaToB

OcuunnorpamMma 1 akpaH

M3amepsieTca 30 napamMeTpoB, 10 YeThIpeX 3 KOTOPbIX MOXHO BbIBECTW HA 3KpaH OAHOBPEMEHHO. BO3MOXHO M3MepeHie
CrefytoLLMX NapameTpoB: NEpPUof, YacToTa, 3afiepXxKa, Bpemsl HapacTaHusl, Bpems Cnaja, CKBaXHOCTb MOSOKMUTENbHbIX
UMNYTbCOB, CKBAXHOCTb OTPULATENbHbBIX MMMYIBCOB, ANUTENBHOCTb NONOXUTENBHOMO MMMYNLCA, ANMTENBHOCTD
0TpULATENBHOrO UMMYNbCa, ANMUTENBHOCTb NakeTa, asa, NONOXUTENbHbIA INTY, OTPULATENbHBINA MUTY, 3HAYEHME OT Nnka
B0 NUKa, aMANUTY A, BbICOKUN YPOBEHb, HIU3KWIA YDOBEHb, MaKCUMyM, MUHUMYM, CPeaHee 3HaueHue, cpeaHee no nepuoay,
CPenHEeKBAAPaTUYECKOE 3HAYEHIE, CPEHEKBAAPATUYECKOE MO NEPUOAY, YUCTO NONOKUTENBHBIX UMNYTLCOB, YACTO
OTpULATENbHBIX UMMYNECOB, YACHO MONOXMTENBHBIX (POHTOB, YMCIO OTPULIATENBHBIX (OPOHTOB, NMOLLAAb U NNOLIAAbL
nepuoaa.

3 BUAa, pesynbTaThl OIHOMO M3 KOTOPbIX MOrYT BbiTh 0TOBPaXeHbI Ha kpaHe. Bo3MOXHO U3MepeHUE criedyioLnx
napameTpOB: MOLLHOCTH CUrHana B kaHane, koauLMeHTa pa3Bsiaki COCEAHNX KaHaMOoB MO MOLLHOCTH W 3aHUMaeMol
Monockbl 4acTot

Cpeque 3Ha4eHne, MMHUMYM, MakCUMyM, CTaHOAPTHOE OTKIOHEHWe.

1 Tpu BbIGOPE 3anmycka No KOMaHAHOMY CrioBy ByAeT MPOUCXOAWTb 3aryck N0 KOMaHAHbIM CIIOBaM W HEOMpeAEeneHHbIM crioBam komarasi/cratyca. Mpu BbiGope 3amycka no cnosy cratyca Gyaet
MPOMCXOATL 3anyCK MO CTaTyCy W HEONPEAENEHHbIM CrIOBaM KOMaHAbl/cTaTyca.
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M3Mepe|-me napameTpoB CUrHana

OnopHble YPoBHM

CrtpobupoBaHue

[ucrorpamma

WcTouHuku curHana

Tuvnbl

CraTuctuyeckue napameTpbl
cUrHana, nonyyaemblie Ha OCHOBe
rmcTorpaMmmbli

OnpepensieMble nonb3oBaTeneM OMopHble YPOBHM [i1s1 aBBTOMATU3MPOBAHHBIX 3MEPEHHIA MOXHO yka3blBaTb B NPOLIEHTaxX
UMM B PUIMYECKUX EOMHMLAX.

BblaeneHue KoHKPETHOTO COBLITUS B 3aXBa4YEHHOM CUrHane s ero M3MepeHus. BeINOMHAETCS C NOMOLLbIO KypcopoB
aKkpaHa Uk KypcopoB CUrHana.

FMCTorpamma npeacraender €o60it MaccuB 3Ha4eHu, OTpaxatoLMx nonHoe 4Ymucno nonagaxuit B 3aflaHHYlo nonb3oBaTenem
obnactb 3KpaHa. FMCTorpamma BbIBOAMTCA B BUAE rpa(bMKa pacnpenenexuna Yucna rnonafaHuii, a Takke B BUAE MaccuBa
YUCTIEHHBIX 3HAYEHNN, KOTOPble MOXHO N3MepATb.

kaHan 1, kaHan 2, kaHan 3, kaHan 4, onopH. 1, onopH. 2, onopH. 3, ONopH. 4, pesynbTaT MaTem. onepavum

BepTuKanbHasi, ropu3oHTasnbHas

12 napaMeTpoB, [0 YETbIPEX M3 KOTOPbIX MOXHO BbIBECTH Ha 3KpaH OLHOBPEMEHHO. Y1CNO OCUMNIOrpaMM, YMCHO
nonagfaHuiA B NPSIMOYTOMbHWK, YACIO MUKOBBIX 3HAYEHWI, MefnaHa, MakcMyM, MUHUMYM, pa3max OT Nuka 40 Nuka, CpeaHee
3HayeHue, CTaHAAPTHOe OTKMOHeHKe, curma 1, curma 2, curma 3.

MaTtemaTtun4yeckas 06p860TKa ocuunnorpamMmm

ApudmeTnyeckue onepaumm
Matematunyeckme pyHKUMM

Bro

Martematuyeckas o6paboTka
cnekTpa

PaclmpeHHble MaTeMaTUyeckue
¢yHKUMM

CnoxeHue, BbIMUTaHNE, YMHOXEHWE U AieNEHNEe CUrHarOB.
VHTerpupoBaHue, anddepeHLmpoBanme, bbicTpoe npeobpasosaHie Pypbe

AMNAUTYaHbINA cnekTp. Beibop BepTukanbHoro Macwitaba B cornacHo nuHenHoMy cpenHeKBaapaTMHECKOMy 3HaUYEHUO
UNW cpegHekBagpaTnyeckomy 3HadeHmio B 4bB. Beibop okHa BI1®: npsmoyronbHoe, XeMMuHra, XeHHuHra unu bniskmaa-
Xappwuca.

CnoxeHue 1 BbluMTaHWe Tpacc cnekTpa B 4acToTHoM obnacTu.

BoamoxHO onpefeneHme paciuMperHbIX anrebpanieckinx BolpaKeHHiA, BKIOYAOLLMX OCLMINOTPaMMbI, ONOPHbIE
ocumMnnorpamMmbl, Matematudeckue yHkuum (Br®, nuterpuposarme, auddepeHLpoBaHme, norapudm, IKCNOHEHTA,
KOpeHb KBaAipaTHbIA, MOAYIb, CUHYC, KOCUHYC, TAHTEHC, PaauKan, CTENEHb), CKansipHbIE 3HAYEHHS, [0 ABYX ONpeaensieMblx
nonb3oBaTenem nepemMeHHbIX U pesynbTaTbl NapamMeTpUYEcKX U3MepeHuii (MepUoa, YacToTa, 3aAepkKa, NONoKUTEMbHbII
(DPOHT, OTpULIATENbHbINA (PPOHT, ANUTENBHOCTb NONOXUTEMNBHOTO UMMYNbLCA, ANUTENBLHOCTL OTPULIATENBHOMO MMMYIILCA,
ANWNTENbHOCTb NakeTa, asa, CKBaXHOCTb NONOXUTENBHBIX MMMYNBCOB, CKBAXHOCTb OTPULIATENBHBIX MMMYMbCOB,
MONOXMTENbHbIA FMUTY, OTPULATENbHbINA FIUTY, pa3Max MUTYel, 3Ha4eH1e OT Nuka A0 N Ka, aMnnuTyaa,
CpeAHeKBaapaTNIeckoe 3HayeHne, CpeAHeKBaapaTNIECcKoe 3a Nepuos, BbICOKIA yPOBEHb, HU3KMA YPOBEHb, MAKCUMYM,
MUHUMYM, CPESHEe 3HauYeHe, CpeaHee 3a Nepuos, NnoLyasp, NNoLaib 3a Nepuos 1 rpadvky TpeHaa), Hanpumep,
(Intg(Ch1 - Mean(Ch1)) x 1,414 x VAR1).

HencTBue, BbiNONHsAEMOE NpU OOHaPYXEeHUN COObITUSA

CoObiTus

DevicTBus

MoBTopeHue

[leAACTBNS He BbINOMHATCS NPY NOSIBMIEHUM 3aMycka Ui Nocne 3aaaHHoro Yucna 3axearos (o1 1 go 1 000 000)

MpekpalLeHve 3axBaTa, 3anoMUHaHWe OCLMNIOrpaMMbI B daiine, COXpaHeHUe CHUMKa kpaHa, pacrievaTka CHIMKa SkpaHa,
Bblgaya uMnynbca ¢ BcnomoratensHoro Beixoga AUX OUT, curHan yaaneHHoro nHtepcpeiica SRQ, nepeaava yBeaoMneHui
MO 3MEKTPOHHOI MOYTE M Bblaaya BU3yanbHOrO YBeAOMIIEHNSs!

[NoBTOpeHue fencteus npu obpabotke cobbiTvs (0T 1 Ao 1 000 000 1 GeckoHeyHOCTH)
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Pexxum npocMmoTpa BUOeonsoopakeHum

WcTouHMKM curana
BupeoctaHpapTbl
KoHTpacTHOCTb 1 ipKOCTb
Bbi6op nonst BugeocurHana

MonoxeHue n3obpaxeHuUs Ha
3KpaHe

kaHan 1, kaHan 2, kaHan 3 v kaHan 4

NTSC, PAL

PyyHas 1 asTomatnyeckast

HeueTHoe, YeTHOE, NEPBOE NOME CUrHana ¢ YepeccTpPOUHON pa3BepTKOM

B03aMOXHOCTb BbIGOpa NONOXeHMs M30GpaxeHisi No koopauHaTaM X 1 Y, perynupoBki LWNPUHbI 1 BbICOTbI U30BPaKeHNs 1
yNpaBneHns HavanbHbIMY CTPOKOM 1 MUKCENEM W PasHOCTBIO MeXay CTPOKaMM.

U3mepeHune napaMmeTpoB UCTOYHMKOB NUTaHUA (ONLMOHANIbLHO)

U3mepenus nokasatenei kauecTBa Ve, Vicaarropar Y8CTOTA, lop s, lnnccharcropar AKTMBHAR MOILHOCTb, KaXYLLAACA MOLLHOCTb, PEaKTUBHAS MOLLHOCTB,

MCTOMHMKA NUTaHUA
N3mepeHue KOMMYTaLMOHHbIX
notepb

nOTepVI MOLLHOCTH

MoTtepm axHeprum

rapMOHW-IeCKMe cocTaBnamwue

W3mepeHue nynbcauui

Ananus moaynauuu

0O6nacTb 6ezonacHoi paboTbl

n3mepenus dV/dt u di/dt

K03hhMLIMEHT MOLLHOCTH, yron casura das.

Tewrs Taen, OOLLAS NPOBOAUMOCTD.
Tawrs Toen, 0OLLAS NPOBOAUMOCTD.

THD-F, THD-R, cpeaHekBagpaTuieckoe 3HauyeHwe. pacmyeckoe n TabnmyHoe npecTaBneHne rapMmoHmuk. TecTupoBaHne
cornacHo IEC61000-3-2, Knacc A u MIL-STD-1399, pasaen 300A

Vnynbcaumﬁ " Inynbcaumﬁ-

I'pa(bmquKoe npeacrasneHue moaynauun AnuTenbHOCTA NONOXUTENbHOMO MMnynbca, ANUTENbHOCTU OTPULIATENBHOIrO
mMmnynbca, nepuoaa, 4actoTbl, CKBaXXHOCTU NONOXUTENbHbLIX U OTPULATENbHBIX MMNYNbCOB.

Ipachuyeckoe NpeAcTaBNeHNe v TECTUPOBaHIE Mo Macke oGnacTit Ge3onacHoit paBoTbl UMMYNbCHbIX CUOBbIX NPUGOPOB.

M3aMepeHme CKOPOCTH HapacTaHWs HaMpPSHKEHMS 1 TOKa C MOMOLLBHO KyPCOPOB.

TecTupoBaHue NO MacKe U KOHTPOJb NpeAesibHbIX 3Ha4YeHU (ONUMOHanbLHO)

McToYHMK TeCTOBOrO CMrHana

Co3paHue macku

MacwrabupoBaHue Macku

Kputepum octaHoBa TecTa

MpeBbIweHue nopora

[encTBus Npu HeyAauyHOM
3aBepLUIeHNUH TecTa

[encTBus Npu yaayHom
3aBepLUIeHNUH TecTa

OtobpaxeHue pe3ynbTaToB
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KoHTponb npeaentHbIx 3Ha4eHuiA: ntoboi 3 kaHanos 1 — 4, ntoboi u3 onopH. R1 — R4

TectupoaHue no macke: noboit 13 kaHanos 1 - 4

BepTukanbHbIN fonyck Ans KOHTpons npegenbHbIx 3HaveHni ot 0 go 1 genenns ¢ warom 0,001 aenexmns; ropu3oHTanbHbIN
[0NyCK Anst KOHTPONA npefenbHbIX 3HaveHnin ot 0 go 0,5 fenenus ¢ warom 0,001 aenexus.

3arpyska cneuymansbHON Macku U3 TEKCTOBOTO dhaina C YMCroM CEerMeHToB Ao 8.

anIBFIE)Ka K UICTOYHUKY BKNOYEHa (MaCKa MaCLIJTaﬁVIpyETCFI aBTOMaTU4eCKN Npyu U3MEHEHUN HaCTpoek KaHana VICTOHHMKa)

anBHSKa K UCTOYHUKY BbIKIMOYEHaA (MaCKa He MaCLLITaGVIpyeTCH Npu U3MEHEHUN HaCTpoeK KaHana VICTO‘-IHVIKa)

MwuHumansHoe yncno ocyunnorpamm (ot 1 8o 1 000 000 1 GeckoHeuHOCTM)

MunumansHoe npoleaLwee Bpems (0T 1 ¢ 4o 48 vac.  6eckoHe4HoCTH)
ot 1 a0 1 000 000 1 BeckoHe4HOCTH

[MpekpalLeHue 3axBaTa, 3anoOMUHaHNe OCLMNOrpamMMbl B dhaiine, COXpaHeHNe CHUMKa 3kpaHa, pacrneyarka CHUMKa SKpaHa,
Bblgaya uMnynbca ¢ BcrnomoratensHoro Beixoga AUX OUT, curdan yaaneHHoro nHtepcgenca SRQ

Bblgate umnynsc ¢ BcnomoratensHoro Bbixoga AUX OUT, HacTpouTb yaaneHHblin nHtepdenc SRQ

CocTosiHue TecTa, 0bLLee YMCO OCLMMNOrpamMM, YACNO HapYLLEHWIA, 0bLLEe YACNO TECTOB, YXACTO HEYAaYHbIX TECTOB,
npoLeaLlee Bpems, obLiee YMCO NonafaHuii B kKaxabli CErMEHT Macku
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FeHepaToOp cUrHaNoB NPoU3BONbLHON POPMbI U CTaHAAPTHLIX PYHKLUN
(tpebyetcs onuus MDO3AFG)

CurHanbl CuHyconaanbHbIi, NPSAMOYTONbHBINA, UMMYNBCHBIN, MAN00BPa3HbIil, TPEYronbHbIA, KapAnHaMbHbIA CUHYC (Sinc), dyHKLMS
l"aycca, thyHKUms JlopeHLia, 3KCnOHeHLManbHoe HapacTaHue 1 cnag, raBepciHyc, kapanocurHan 1 NPoM3BoMbHbIIA curHan.

CuHyconganbHbIn

[nana3oH yacTot o1 0,1 Ty go 50 My,

[wvana3oH amnnuTyabl 0T 20 MBpycrnc 8O 5 Bk B PEXMME C BbICOKMM MMneaaHcoM; 0T 10 MByynmc 8O 2,5 Brenue Harpyska 50 Om
HepaBHomepHocTb AYX 40,5 b, Tvn., Ha yacTote 1 kL (1,5 ab ang amnnutyg <20 MB.nm)

MonHbIn ko3dhduumeHT 1%, Harpyska 50 Om

rapmoHuk (tun.) 2% ons amnnutyasl < 50 MB 1 vactot > 10 My,

3% ans amnnutyabl < 20 MB v yactot > 10 My

OuHamuyeckmit ananason 6e3  -40 ABH (Ve = 0,1 B); -30 ABH (Viyenuc < 0,1 B), Harpyska 50 Om
NapasuTHLIX COCTABNSAIOWMX

MpsAMoyronbHbIA/ MMNYNbCHbI

curHan
[unana3oH yacTot ot 0,1 Ty o 25 My
[nanasoH amnnuTyAbl 0T 20 MBy.nu 80 5 By B PEXUME C BbICOKUM UMNeaaHcoM; oT 10 MBpynu A0 2,5 By Harpy3ska 50 Om

KoadhdpmumeHT 3anonHexms ot 10% 0 90% nrm MuH. AnuTenbHOCTs uMynbea 10 He, BoibupaeTcs Bonbluee

Pa3pewenue koapduumenta  0.1%
3anonHeHus

MunumanbHas gnutenbHocTb 10 He (Tun.)

umnynbca

Bpems HapacTaHus/cnapa 5 He, Tvn. (o1 10% po 90%)

PaspelueHue gnutensHoCTH 100 nc

umnynbca

Fnuty < 2%, TvN., ANs CKaykoB curHana, 6onbmx 100 MB
Acummetpus +1% 5 Hc, npu koaduumeHTe 3anonHeHus 50%
Ixuttep (cp. kB.TIE) <500 nc, Tmn.

Mnnoo6pasHbIN/TpeyronbHbI
[uana3oH yacTot ot 1y go 500 kly,
Dwvana3oH amnnuTyabI 0T 20 MB . 80 5 By B PEXUME C BbICOKMM UMNeaaHCoM; OT 10 MByam 8O 2,5 By Harpy3ska 50 Om
KoadhdpuumeHt cummeTpun 01 0 % po 100 %

Pa3peleHne cummeTpumn 0.1%
0y
[vana3oH ypoBHeW +2,5 B B pexume ¢ BbICOKMM uMnegaHcom; £1,25 B npu BxogHom conpoTuenerumn 50 Om
Lym
Dwvana3oH amnnuTyabI 0T 20 MByycnne BO 5 Bryenn B PEXMME C BbICOKMM MMneaaHcom; 0T 10 MByynm 8O 2,5 Bryenuo Harpyska 50 Om
Pa3peweHne amnnutyabl o1 0% Ao 100%, war 1%

KapauHanbHbIn curyc (Sinc)
[nana3oH yacTot o1 0,1 Ty o2 My

[wvana3oH amnnuTyabI 0T 20 MByycrine 8O 3,0 Brpruak B PEXMME € BbICOKUM uMneaaHcoMm; 0T 10 MBynm BO 1,5 By Harpyaka 50 Om

®yHkuma Maycca
[nana3oH yacTot o1 0,1 Ty po 5 My

[wvana3oH amnnuTyabI 0T 20 MBpycrine 8O 2,5 Brypenax B PEXMME € BbICOKUM uMneaaHcoMm; 0T 10 MByam 8O 1,25 Bpyeane Harpyska 50 Om
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®yHkuus NopeHua
[nanasoH yactot
[nanasoH aMnnuTyAbI

JKcnoHeHuuanbHoe HapacTaHve/

cnag
[nana3oH yactot

MvanasoH amnnuTyAbl

DyHKUMA raBepcuHyca
[uana3oH vacTot

[vanasoH amnauTyAbl

Kapanocurnan
[uana3oH yacTot

Dwvana3sox amMnnuTyabl

MpousBonbHas hopma
06bem namsTn
[vanasoH amnnuTyAabl
YacToTa noBTOpEHUs
YacToTa AnCKpeTM3aLmum

MorpewHocTb YacToThbl
CuHyconganbHbIA U

nunoo6pasHbIN CUrHanbI

MpsmoyronbHbINA U
MMNYNbCHbIIA CUTHaNbI

PaspeweHue

nOFPEI.IJHOCTb aMmnnuTyabl

MocTosiHHOE CMelLeHne

[uana3oH NOCTOAHHOrO
cMeLeHus

PaspemeHMe NOCTOAHHOIO

CMelLeHun

ﬂorpeumocrb CMeLleHusa

NO ArbExpress®

26 www.tektronix.ru

FeHepaToOp cUrHanoB NPonU3BONbLHON POPMbI U CTaHAAPTHLIX PYHKLUN

o1 0,1 Ty po 5 My
0T 20 MByycrunc 8O 2,4 Bryruak B PEXMME C BbICOKMM MMneaaHcoM; 0T 10 MBycnmc 8O 1,2 Brynux NPY Harpyske 50 Om

o1 0,1 Ty o 5 My

0T 20 MByycnne 8O 2,5 By B PEXMME C BbICOKMM uMneaaHcoM; 0T 10 MByam 8O 1,25 Bpyenme Harpyska 50 Om

o1 0,1 Ty po5MIy

0T 20 MByycnne 8O 2,5 Brynuc B PEXMME € BbICOKUM uMneaaHcoMm; 0T 10 MByam 8O 1,25 Bpyenne Harpyska 50 Om

ot 0,1 'y po 500 kI

0T 20 MByyrne BO 5 Bk B PEXMME C BbICOKMM MMneaaHcoM; 0T 10 MByynm 8O 2,5 Bryenuo Harpyska 50 Om

ot 1 a0 128 Kb

0T 20 MByycrine 8O 5 Bk B PEXMME C BbICOKMM MMneaaHcom; 0T 10 MByynm 8O 2,5 Bryenuo Harpyska 50 Om
o1 0,1 Ty go 25 My,

250 Msbib./c

130 x 10-6 (yactoTa < 10 k')
50 x 10-6 (yacTota = 10 kl'y)
130 x 10-6 (4acToTa < 10 kl'y)
50 x 10-6 (vacTota = 10 kl'y)

0,1 'y unu 4 paspsga; Boibupaetcs 6onbluee

+[ (1,5%0T ycTaHOBMEHHOM amnnuUTyAbl OT N ka A0 nuka) + (1,5% OT yCTaHOBNEHHOTO NOCTOSHHOMO cMelleHus) + 1 MB |
(yactoTa = 1 kW)

+[2,5 B - (amnnutyga curHana)/2] B pexvme ¢ BbICOKMM MneaaHcoMm; +[1,25 — (amnnutyaa curtana)/2 ], Harpyaka 50 Om
1 MB B pexwme ¢ Bbicokum umneaaHcom; 500 MkB npu BxogHoM conpoTuenesnun 50 Om

£[(1,5% OT yCTaHOBMNEHHOTO aBCOMITHOrO NOCTOSHHOTO CMeLLeHNst) + 1 MB]; yBenuumeaetcs Ha 3 MB npu kaxaom
noBbILeHnn Temnepatypbl Ha 10 °C, HaumHas ot +25 °C

Ocumnriorpad cepun MDO3000 coemectim ¢ MO ArbExpress® ans penaktuposaHus v co3naHins CUTHAroB, BbINONHAEMbIM
B KoMmnbloTepe. CurHanbl, 3axsaveHHble ocuyunnorpagom cepun MDO3000, nepepatotes MO ArbExpress ans
pepakTuposanms. 310 M0 co3aaeT CNOXHbIE CUrHaMbI U MOAAET UX Ha FreHepaTop CUrHaNoB NPON3BOMLHON POPMBI Y
CTaHAAPTHbIX (PYHKLMIA, BXOASLLMIA B COCTaB ocLunnorpacda 1 BblLatoLLmii pesynsTupyroLme curHansl. 4ns sarpysku MO
ArbExpress obpatutech Ha caiit: www.tektronix.com/probes.
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KombuHnposaHHble ocuunnorpadsl — cepus MDO3000

LndpoBon BonbTMETP U HacToTOMEP

McTouHmk

Tunbl u3mepeHnit

PaspeleHue

MorpewHocTb YacToThbl
CKopocCTb U3MepeHui

ABTOMaTHYeCKMIt BbIGOP
napameTpoB CMCTEMbI
BePTUKaNbHOrO OTKNOHEHUS

padmueckoe npeacraBneHme
pe3ynbTaToB U3MEpEHUS

MporpammHoe ob6ecne4vyeHune

NO OpenChoice® Desktop

Opavisep IVI

Beb-untepdeiic e*Scope®

Be6-uHtepdeiic LXI Core 2011

XapakTepucTuku gucnnes

Tun gucnnes
Pa3pewenue gucnnes
WHTepnonsums
MpeacTaBnexue curHanos

LiBeToBble NanuTpbl ANs pexuma
3axBara FastAcq

KoopauHaTHas ceTka

kaHan 1, kaHan 2, kaHan 3 v kaHan 4

CpenHekBazipaTiECKoe 3Ha4eHNe NePEMEHHON COCTaBMSIOLLEN, NOCTOSIHHAS COCTaBMSHOLLAs, CyMMa MOCTOSIHHON
COCTaBMAIOLLEN M CPEAHEKBAAPATNYECKOTO 3HAYEHNSI NEPEMEHHON COCTaBMAIOLLEN (NOKa3aHWs B BOMbTAX UM aMnepax);
yacToTa

nepeM. HanpsikeHue, NocT. HanpshkeHve: 4 paspsaa

YacroTa: 5 paspsios
10-6
100 n3mepeHwmit/c; n3mepeHus Ha akpaHe 06HOBNSIOTCS 4 pa3a B CeKyHay

ABTOMaTUYeCKas HacTpoiika napameTpoB Mo BEPTUKANM 115 MaKCUManbHOro AUHAMUYECKoro AuanasoHa U3MepeHui;
[OCTynHa Ana N6Oro UCTOYHWKA, HE CBSI3AHHOTO C CUCTEMO 3anycka

I'pachuyeckoe oToBpaxKeHe MAHUMATBHOTO, MaKCUMASTBHOTO 1 TEKYLLEro 3HaYeHMiA U NPOKPYTKA 3HAYEHUI B 5-CeKyHOHOM
UHTEpBane

ObecneunBaeT BbICTPOE 1 NPOCTOE B3aUMOLENCTBME ocLunnorpada ¢ KomnbloTepamm, paboTatoLMmi nog ynpaeneHem
Windows, yepe3 nHtepdeitc USB unu LAN. Mo3sonsieT nepeaaBathb 1 COXPaHATL HACTPOIIKM, OCLMNNOrpamMMbl, pe3ynbTathl
“3MepeHuii 1 CHUMKM akpaHa. B coctas atoro M0 Bxogat naHenu uxctpymentos Word v Excel, nossonsiowyme
aBTOMaTU3MPOBATh 3axBaT U Nepeaaqy AaHHbIX U CHUMKOB akpaHa B Word n Excel ans 6bICTporo coctaBneHus 0T4eToB 1
AanbHeMLero aHanuaa.

ObecneynBaeT cTaHAapTHbINA UHTepdeNc NporpaMmMm1poBaHmus NpUBOPOB 1S pacpOCTPAHEHHbIX MPOrPaMMHbIX NaKETOB,
Takux kak LabVIEW, LabWindows/CVI, Microsoft. NET n MATLAB.

Mo3sonseT ynpaensTb ocuunnorpadoM no CeTH Yepes CTaHaapTHbIN 0603peBaTent uHTepHeTa. MpocTo BeeauTe IP agpec
Uny ceTeBoe UM ocuuniorpadia, v B 06o3peBaTtesne OTKPOETCS CTpaHuLa ynpasnexus. Mepeaaiite u coxpaHuTe
HACTPOWKM, OCLMNIOTPaMMbI, U3MEPEHHS 1 CHUMKI SKpaHa Ui ONepaTUBHO M3MEHUTE HACTPOKI ocLunnorpada
HENOCPEACTBEHHO Ha CTPaHNLIE YNPaBNEHMS!.

ObecneunBaeT NoAKNIO4EHNE Kk ocLunmorpady Yepes craHgapTHbIil 6paysep nytem Bsofa IP agpeca unu ceTeBoro meHn
ocuunnorpada B aapecHyto cTpoky bpayaepa. Beb-nHTepdelic no3BonseT KOHTPONMPOBATL COCTOSHIME 1 KOHGMTypaLio
npuBopa, NPOBEPATL U U3MEHSITh HACTPOWKX CETH, a TaKKe YNpaBnsTL ocuurnorpacom ¢ nomotsto MO e*Scope®.
Anroputm paboTel nHTepdeiica cooTeeTcTBYeT cnelmdmkaumam LXI Core 2011, Bepeust 1.4.

LiBETHOI AMcnnei ¢ AuaroHanbio 9 AoimMoB (229 mwm)

800 x 480 (WVGA)

KapauHanbHbIit cuHyc (Sinc)

BekTopbl, TO4KM, NEpeMeHHoe nocnecBeyeHe, 6eCKOHEYHOe NocnecBeyeHe

TeMnepartypHasi, CnekTpanbHasi, HopMarbHasi, UHBEpTUPOBaHHas

[NonHas, ceTka, cnnoLwHasl, nepekpectue, pamka, IRE 1 mB.
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XapaKTepMCTMKM auncnnes
®opmat YT, XY v ogHoBpemeHHo XY/YT

MakcumanbHas ckopocTb 3axBata  >280 000 ocumnnorpamm/c B pexume FastAcq ans mogeneit ¢ nonocoi nponyckanus 1 Ty
>235 000 ocumnnorpamm/c B pexume FastAcq ans mogenei ¢ nonocoi nponyckaus ot 100 MI'y o 500 My

>50 000 ocumnnorpamm/c B pexume 3axsata ¢ UCMonb30BaHMeM ocLunmorpada ¢ LucpoBbIM MIOMUHOGOPOM Ans BCeX
moaenen

MopTbl BBOAA/BLIBOAA

BbicokockopoCcTHOI XOCT-NopT MoppepxveaeT USB HakonuTenu, npuHTEpSI W Knasuatypy. Mo 0AHOMY NOpTY Ha NepeaHeit 1 3aaHel naHensix npubopa.
USB 2.0

Mopt Begomoro yctponctBa USB  PacnonoxeH Ha 3agHeit naHenu. MopaepxusaeT ynpasnexue ocuunnorpacdom vepes nitepdenc USBTMC unm GPIB (¢
2.0 nepexopHukom TEK-USB-488) 1 HenocpeaCTBeHHyt0 NevaTh Ha NpUHTEpPaX, COBMECTUMbIX C TexHonorue PictBridge.

Mevatb [ins neyatn ncnonb3yeTcs CETEBOM NPUHTEP, NPUHTEP, COBMECTUMBI C TexHonorven PictBridge, unu npuxtep,
NOLLEPXMBAIOLLMIA NeYaTh COOBLLEHMIA ANEKTPOHHOI NouTbI. Mpumeyanue: B npuHTepe ucnonbayetcs MO, paspaboTaHHoe
OpenSSL Project ans ncnonbaoeanmus B OpenSSL Toolkit. (http://www.openssl.org/)

Mopt LAN Posetka RJ-45, nopaepxusaet craHgapt 10/100/1000Base-T
Bbixoa BupeocurHana PoseTka DB-15, no3sonseT BbIBOAUTH 130BpaxeHie ¢ akpaHa ocuunnorpada Ha BHELUHMA MOHUTOP WIT MPOEKTOP.
PaspeLeHne XGA
BcnomoraTenbHbIN BXog (Tonbko ANs 2-kaHanbHbIX Moaeneit)
Pa3bem BNC Ha nepegHen BxogHoe conpotuenexue, 1 MOm
naHenu
MakcumanbHoe BxogHoe 300 Bgy, s, (KAT Il) ¢ nutKoBbIMM 3HaYeHUAMM < £425 B
HanpskeHue
HanpsikeHue n yactota Ha KoHTaKkTbl Ha nepesHer naHenu
BbIX0ofe KoMneHcaTopa NnpobHMKa
Amnnutypa otr0p025B
YacToTta 1kly
BcnomoratenbHbIi Bbixog Pasbem BNC Ha 3agHeit naHenw.

Vour (BbICOKMIA ypoBeHb): 22,5 B 6e3 Harpy3ku, 20,9 B ¢ Harpy3koin 50 Om
Vout (Hu3kuit ypoBeHb): <0,7 B npu BbixogHoM Toke <4 MA; <0,25 B ¢ Harpyskoi 50 Om

BbIxo4 MOXHO HaCTPOUTb Ha BblAa4y UMNYNLCHOTO CUTHana npu 3anycke ocuunnorpada, curHana 3anycka oT BHYTPEHHEro
reHepaTopa CUrHanoB NpoK3BOMbHON POPMbI U CTAHOAPTHBIX OYHKLMA, @ TakkKe CurHana cobbiTs Ans KOHTPONS
npeaernbHbIX 3HaYeHUA/TECTUPOBAHMS MO Macke.

3amok KeHcuHITOHa He3n0 Ha 3agHen naHenu Ans CTaHAAPTHOTO 3aMka KeHCMHIToHa.

Kpennenue VESA CraHpapTHble Toukn kpennenust VESA 75 mm (MIS-D 100) Ha 3agHeit naHenv npubopa
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LXI (pacwmpeHue LAN ans namepurtenbHbIX NPM6opoB)

Knacc

Bepcus

UCcTOYHUK NUTAHKUA

HanmeeHMe UCTOYHUKA NUTAHUA

YacroTa MCTOYHMKA NUTaHMA

MoTpebnsiemas MOWHOCTb

FaGapuTtbl U Macca

Paamepbl
Biicota
Lupuna
Fny6uHa

Macca
Hetto
BpytTo

KoHdomrypauums ans ycraHoBKW B
CTOMKY

3azop AnsA oxnaxpgeHus

LXI Core 2011

V1.4

ot 100 0o 240 B £10 %

o1 50 5o 60 Iy, ot 100 go 240 B
400 'y £10% npn 115 B

He 6onee 120 Bt

203,2 mm
416,6 mm
147 4 mm

4.2 kr
8,6 kr

5U

51 MM C NeBoW 1 ¢ 3aHeln CTOpOH npubopa

KombuHuposaHHble ocuunnorpads! — cepus MDO3000

OneKTpomarHuMTHasi COBMeCTMMOCTb, YCITIOBUSI OKpY)KaloLeil cpeabl U 6e3onacHoCTb

Temnepatypa
PaGouas
XpaHeHue

OTHoCMTeNbHas BNaXHOCTb

Pa6oyas

XpaHeHue

BbicoTa Hag ypoBHeM MopsA
PaGovas

XpaHeHue

HOpMaTMBHbIe AOKYMEHTbI

3neKTpomarH UTHasA
COBMECTUMOCTb

Be3onacHocTb

ot -10 °C po +55 °C (ot +14 °F po 131 °F)
ot -40 °C po +71 °C (ot -40 °F po 160 °F)

Temnepatypa po +40 °C, oTHocuTenbHas BnaxHocTb 0T 5% Ao 90%

Temnepatypa ot +40 °C go +55 °C, oTHoCUTemNbHas BRaxHOCTb oT 5% A0 60%

Temnepatypa fo +40 °, oTHocuTenbHas BNaxHOCTb 0T 5% 40 90%

Temnepatypa o1 +40 °C o +55 °C, oTHoCUTemNbHas BNaxHOCTb oT 5% A0 60%

Temnepatypa ot +55 °C fo +71 °C, oTHocuTenbHas BnaxHocTb 0T 5% A0 40%, 6e3 06pa3oBaHus koHAEHcaTa

10 3000 m
10 12 000 m

[IupekTuea coseta EC 2004/108/EC

UL61010-1:2004, CAN/CSA-C22.2 No. 61010.1: 2004, lupekTna no Hu3koBonbTHOMY o0bopyaosaHuto 2006/95/EC n
EN61010-1:2001, MOK 61010-1:2001, ANSI 61010-1-2004, ISA 82.02.01
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NHdopmauus gna 3akasa

LWar 1 Bbibepute 6asoByro moaenb ocuunnorpada cepun MDO3000

Cepusa MDO3000
MD03012
MDO3014
MD03022
MDO3024
MD03032
MDO3034
MD03052
MDO3054
MD03102
MDO3104

KombuHmpoBaHHbIit ocumnnorpady, 2 aHanorosbIx kaHana, 100 My u 1 Bxoa aHanusatopa cnektpa, 100 My
KombuHmpoBaHHbIit ocumnnorpad, 4 aHanorosbIx kaHana, 100 My u 1 Bxoa aHanusatopa cnektpa, 100 MIy
KombuHmpoBaHHbIit ocumnnorpad, 2 aHanorosbIx kaHana, 200 My u 1 Bxoa aHanusatopa cnektpa, 200 MIy
KomBuHmrpoBaHHbIN ocumnnorpad, 4 aHanorosbix kaHana, 200 My u 1 Bxoa aHanu3aTopa cnektpa, 200 MIy
KomBuHmupoBaHHbIN ocuunnorpad, 2 aHanorosbix kaHana, 350 My u 1 Bxog aHanusatopa cnektpa, 350 MIy
KombuHmpoBaHHbIit ocumnnorpady, 4 aHanorosbIx kaHana, 350 My u 1 Bxoa aHanusatopa cnektpa, 350 MIy
KombuHmpoBaHHbIit ocumnnorpady, 2 aHanorosbIx kaHana, 500 My u 1 Bxoa aHanusatopa cnektpa, 500 MIy
KombuHmpoBaHHbIit ocumnnorpad, 4 aHanorosbIx kaHana, 500 My u 1 Bxoa aHanusatopa cnektpa, 500 MIy
KombuHmpoBaHHbIit ocuunnorpad, 2 aHanorosbIx kaHana, 1 [T u 1 Bxoa aHanusatopa cnektpa, 11Ty

Kom6uHMpoBaHHbIit ocumnnorpady, 4 aHanorosbIx kaHana, 1 ITu u 1 Bxoa aHanusaTopa cnektpa, 11Ty

B KoMnnekT noctaBKkN BXOOAT:

Mpo6HuKM

Mognenu ¢ nonocoii nponyckaxus
100 My, 200 My

Mopenu ¢ nonocon nponyckaHus
350 My, 500 My

Mogenu ¢ nonocon nponyckaHus
1My

Nob6as mopens ¢ onumeit

MDO3MSO
MpuHagnexHocTn

103-0473-00

063-4526-xx

071-3249-00

016-2008-xx

TPP0250, 250 MI'y, 10X, 3,9 n®. OanH naccuBHbI NPOBHUK HANPSKEHS HA aHANOTOBbIA KaHan

TPP0500B, 500 Mru, 10X, 3,9 n®. OanH naccyBHbI NPOGHUK HANPSKEHNS HA @HANOrOBbIN KaHan

TPP1000, 1 Iw, 10X, 3,9 n®. OguH naccuBHbIN NPOBHUK HANPSHKEHWS HA aHAMNOrOBbIN KaHan

OpamH 16-kaHanbHbIA norudeckinit npobHUK P6316 1 npuHagnexHocTm

MepexopHuk N - BNC
KomnakT-aunck ¢ LoKyMeHTaLmen

VIHCTpyKLMM No MOHTaXy U TexHuKe 6e30nacHOCTM, neyaTHoe PYKOBOACTBO (Ha aHrMMACKOM, SMOHCKOM W YNPOLLEHHOM
KWNTalCKOM A13blIKax)

CyMKa C MpUHAANEXHOCTAMM
Kabenb nutaHus

MO OpenChoice® Desktop (MMeeTcs Ha koMNaKT-auCcke C JOKyMeHTaLMeN 1 MOXeT BbiTh 3arpyxeHo ¢ caiTa
www.tektronix.com/probes.)

KannbpoBouHbIit cepTudmkaT NoaTBEPXKAAET NPOCNEXMBAEMOCTb KannbpoBkM A0 HaLmoHanbHbIX MHCTUTYTOB METPONOTAN
1 COOTBETCTBYE cucTeMe kayecTsa 1ISO9001

FapaHTUNHbIe 06A3aTenbCTBa
TpeXJ‘IeTHﬂﬂ rapaHTua Ha Bce aetanu u pa60Ty, 3a UCKn4eHnem I'Ip06HVIKOB.
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KombuHuposaHHble ocuunnorpadsl — cepus MDO3000

LWar 2 CkoHdurypupyuTte Baw ocuunnorpad cepumn MDO3000, no6aBuB onuuun

Onuuun npubopa

Bce npubopb! cepum MDO3000 MoryT BbITb NpeaBapnTENbHO HACTPOEHbI HA 3aBOAE C MOMOLLBIO CrieayHoLLMX OnLui:

MDO3AFG ['eHepaTop Ans co3aaHust 13 3aAaHHbIX CUrHANOB 1 MPON3BOIbHbIX CUTHANOB

MDO3MSO 16 LMpOBbLIX KaHANOB; B KOMMNEKTE C LUpoBbIM NPobHUKOM P6316 1 npuHagnexHoCTaMu

MDO3SA [NoBbIWaeT AnanasoH BXOAHbIX YacTOT aHanuaatopa cnektpa 4o 3 L v nonocy 3axsata go 3 My

MDO3SEC [NoBbILWAET YpoBEHb 3aLLuTLI NpUbopa 3a CYET UCMONb30BaHNA Napons Ans BKMKYEHNS U BbIKMIOYEHUS BCEX NOPTOB

npubopa n 06HoBneHUs BcTpoeHHoro MO npubopa.

Kabenb nutaHus n pasbembl

Onuus A0 Burnka nutanus ans ceteit CeBepHoit Amepuku (115 B, 60 I'y)
Onuusa A1 Burnka nutanus ans ceteit Esponsl (220 B, 50 I'y)

Onumsa A2 Bunka nutanns ans ceteit Benukobputanum (240 B, 50 M)
Onumsa A3 Bunka nutanns gns ceteir Asctpanum (240 B, 50 I'y)

Onumsa A5 Bunka nutannsa gna cetei Wsenyapwm (220 B, 50 u)
Onuus A6 Bunka nutanus ons cetent AnoHum (100 B, 110/120 B, 60 u)
Onuus A10 Bunka nutanus ans ceteit Kutas (50 )

Onuusa A11 Bunka nutanus ans ceteit MHamm (50 M)

Onuma A12 Bunka nutanus ans ceteii Bpasunum (60 M'y)

Onuma A99 LLIHyp anekTponuTaHus OTCYTCTBYET

S13bIKk pyKkoBOACTBa

Bce npoaykTbl noctaBnsoTCs ¢ PyKOBOLCTBOM MO YCTAHOBKE 1 TEXHMKE 6€30MacHOCTM Ha aHrMUACKOM, SMOHCKOM W YMPOLLEHHOM KUTaNCKOM s3bikax. MomnHble
PykoBozcTBa no akcnnyatauuu, nepeefeHHble Ha Kaxaplil U3 NepevncrieHHbIX Hibke si3bIKOB, NOCTABNSIOTCS C kaXabIM NpoaykToM. 3To PykoBOACTBO NpeacTaBnsieT
coboit chaitn dpopmata pdf, 3anncaHHbIA Ha KOMNAKT-AUCK BMECTE C APYrUMI JOKYMEHTaMM.

Onumsa LO Haknapka ¢ HchopmaLmen Ha aHrIMACKOM 3blke 1151 NepeaHeit naHenn npubopa

Onuwmsa L1 Haknapka ¢ nHchopmalmen Ha bpaHLy3cKkom A3bike Ans nepeaHeit naHenu npubopa

Onumsa L2 Haknagka ¢ nHchopmaLmen Ha UTanbsHCKOM A3blke As nepeaHeit naHenn npubopa

Onumsa L3 Haknapka ¢ nHchopmaLmen Ha HeMeLKOM 5i3bike Ans nepeaHen naHenu npubopa

Onuus L4 Haknagka ¢ nHchopmaLmen Ha ucnaHckom si3bike Ans nepeaHeit naHeny npubopa

Onumsa L5 Haknapka ¢ nHdopmalyer Ha SMOHCKOM s13bike Ans NepeaHen naHenu npubopa

Onumsa L6 Haknapka ¢ nHchopmalmen Ha NopTyranbCckoM si3bike Ans NepeaHer naHenu npubopa

Onuma L7 Haknagka ¢ nHchopmalmen Ha yNpoLLEeHHOM KUTaNCKOM A3bIke AN1s nepeaHeit naHenn npubopa
Onumsa L8 Haknagka ¢ nHchopmaLyen Ha TPaauLMOHHOM KUTaCKOM Si3blke Ans nepesHer naHenu npubopa
Onumsa L9 Haknagka ¢ nHchopmaLmen Ha KOpenckom A3bike Ans nepeaHen naHenu npubopa

Onuus L10 Haknagka ¢ uHdopmaleit Ha pycckom si3bike Anst nepeaHen naHeny npubopa

Onuma L99 Be3 PykoBozcTBa, Haknagka ¢ HhopMaLuer Ha aHrMIACKOM s3blke Ans nepeaHel naHenu npubopa
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CepBUCHbIe onuuun
Onuusa C3
Onuusa C5
Onuma D1
Onuus D3
Onums D5
Onuusa G3
Onuusa G5

Onuusa R5

Yenyru no kanubpoBke B TeueHune 3 net

Yenyri no kannbpoBke B TeueHue 5 net

[poTokon ¢ AaHHbIMK KanuBpoBKM

lMpoTokon ¢ AaHHbIMK kanubpoBky 3a 3 roga (¢ onuweii C3)

lMpoTokon ¢ AaHHbIMK kanubpoBky 3a 5 net (c onuueir C5)

[MonHoe obcnyxuBaHue B TeueHe 3 NET (BKMOYas 3amMeHy Ha BPEMS PEMOHTA, NaHoBY!0 KanubpoBKY 1 MHOrOe Apyroe)
MonHoe obcnyxuBaHue B TeYeHe 5 neT (BKItoYasi 3aMeHy Ha BPEMsi PEMOHTA, NNaHOBYI0 KanMBPOBKY U MHOTOE ApYroe)

Ycnyri no peMoHTY B TeueHue 5 neT (BKNioyast rapaHTyio)

l"apaHTUiHbIE 0653aTenbCTBA U CepBUCHBIE MPEANOKEHNS HE PACTPOCTPAHAOTCS HA NPOGHUKW U NPUHAANEXHOCTYW. FapaHTHiHbIE 06513aTeNbCTRa 1 YCroBUS
kanubpoBku NPOBHIKOB 1 NPUHAANEXHOCTEN NPUBELEHBI B UX TEXHUYECKUX ONUCAHUSIX.

Lar 3 Bbi6op moaynen npuknagHbIX NnporpaMm U npuHaaneXxXHocTen

Mogynu npuknagHbIX NporpamMm

MDO3AERO

MDO3AUDIO

MDO3AUTO

MDO3COMP

MDO3EMBD
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Mogynu npuknagHbIx NporpamMm nprobpeTakTcs Kak caMoCTosITENbHbIE MPOLYKTLI BMECTE C OCLMMnorpadom cepum
MDO3000 unm otaenbHo.

Mogynu uMeroT NULEH3NK, KOTOpbIE MOTYT NepefaBaThCs MeXay npuknagHsIM mMogynem u ocuunnorpadom. JinueHsmus
MOXET XPaHUTLCS B MOAYIE, YTO NO3BOMSET UCMOMNb30BATh MOAYMb B ApYroM npubope. JIMLEeH3ns MoXeT HaxoauTbes 1 B
ocyunnorpade, 4To No3BONAET YAANATb MOAYSb U XpaHUTb €ro OTAENbLHO. JInLeHans MoxeT BbITb BO3BpALLEHa B MOAY b,
4T06bI MOAYNb MOXHO 6bINO MCMONb30BaTL B ApyroM ocuyunnorpacde cepun MDO3000. Mpn nepeaave NuLEH3NM B
ocyunnorpad 1 yaaneHuu Moayns MoXHO OAHOBPEMEHHO 1cnonb3oBaTh Bonee BYX NpUKNagHsIX Nporpamm.

Mogynb aHanu3a v 3anycka no curHanam nocnefoBaTeNbHbIX LUKMH 151 aPOKOCMUYECKON NPOMBILLNEHHOCTH. Mo3BonseT
OCYLLECTBNSATb 3anyck no naketam, nepegasaemMbim no WwiHam MIL-STD-1553, a Takke npefocTaenseT cpeacTsa aHanumaa,
Takue Kak LdpoBoe NpeacTaBneHue CUrHanos, 4eKoANPOBaHUe NakeTos, NOMUCK U TabnuLbl 4EKOAMPOBaHNS NaKeTOB C
METKaMn BPEMEHN.

Bxogbl curHana — nio6oit kanan 1 — 4, pesynbtat MmatemaTtuyeckoit 0bpabotku, onopH. 1 -4

PekomeHayeMble npobHUKK: AnddepeHLmanbHbIA U HECUMMETPUYHBIA (TPEBYETCS TOMBKO OANH HECUMMETPUYHBIN
NpOBHKK)

Mogynb aHanu3a u 3anycka no curHanam nocnegoBaTenbHbIX ayAnoLLMH. M03BONSET OCYLLECTBNATL 3anycK Mo NakeTam,
nepenasaeMbiM 1o ayavolmHam 23, LJ, RJ n TDM, a Takke nNpefocTaBnseT CpeacTBa aHannaa, Takue kak LugpoBoe
NpeLCTaBNEHNe CUrHANOB, NPEACTABMNEHNE LWMHbI, EKOAMPOBaHWE NaKETOB, NOVCK 1 TaBNULbl JEeKOAMPOBAHUS NaKeTOB C
METKaM1 BPEMEHN.

Bxogbl curHana — ntoboit kaHan 1 — 4, ntobon uudposoit BxogHoi kaHan DO — D15

PeKOMeHD,yeMbIe I'Ip06HI/IKI/I — HECUMMETPUYHbIE

Mogynb aHanu3a v 3anycka no curHanam aBToMOBWMbHbIX NocnefoBaTenbHbIX WWH. [103BONSET OCyLIeCTBASATL 3anyck No
naketam, nepegasaembim no wiuHam CAN u LIN, a Takke npefocTaBnseT cpeacTea aHanuaa, Takue kak Lundposoe
npefcTaBneHne CUrHanoB, NPeACcTaBMEHNe WIHbI, LeKoAUPOBaHe NakeToB, MOVUCK 1 TabnuLbl JEeKOAMPOBAHNS NaKeToB C
MeTKaMu BPEMEHMU.

Bxogbl curdana — CAN wnm LIN: NioBon kanan 1 — 4, noboi umdposoit BxogHown kaHan DO — D15

PekomeHayemble npobHuku — CAN: HecMMETPUYHBINA Unn anddeperumanbHblit; LIN: HecuMMeTpuyHbIi

Mogynb aHanuaa v 3anycka no curHanam KOMNbKTEPHbIX MOCNeA0BaTeNbHbIX LWKH. [103BONSET OCYLLECTBANATH 3anyck No
naketam, nepegaBaembiM no WinHam RS-232/422/485/UART, a Taioke npefocTaBnsieT CpeACcTBa aHanuaa, Takue Kak
LMchpoBOE NpeaCcTaBNieHne CUrHanoB, NpeaCcTaBNeHNe WWHBI, AEKOAMPOBaHWE NAKeTOB, NOUCK W TabnMLbl AEKOAMPOBaHNS
NaKkeToB C METKaMU BPEMEHM.

Bxogbl curHana — nto6oit kaHan 1 — 4, ntoboi uudposoit BxogHoi kaHan DO — D15

PekomeHayemble npobHukn — RS-232/UART: HecummeTpuiHbin; RS-422/485: anddepeHumanbHblii

Mogynb aHanu3a 1 3anycka no curHanam nocneaoBaTerbHbIX LWUWH BCTPanBaeMbix cucteM. Mo3BonseT ocyLecTBNsATb
3anyck no naketam, nepegasaembim no WwWiHam 12C 1 SPI, a Taicke npefocTaBnseT CPeACcTBa aHanuaa, Takme Kak Lndposoe
NPeLCTABNEHNe CUrHANOB, NPEACTABMNEHNE LWMHbI, LEKOAMPOBaHWE NaKETOB, NOVCK 1 TabNULbl JEeKOAMPOBAHUS NaKeTOB C
METKaM1 BPEMEHHN.

Bxofibl curHana — 12C unm SPI: Mio6oit kaHan 1 — 4, nio6oit LudpoBoil BxoaHoi kaHan DO — D15

PeKOMeHD,yeMbIe I'IpOGHI/IKI/I — HECUMMETPUYHbIE
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MDO3USB Mogynb aHanu3a v 3anycka no curHanam nocnegoatenbHbix WiH USB. Mo3BonseT ocyLwiecTBnsaTh 3anyck No naketam,
nepesaBaeMbIM MO HU3KOCKOPOCTHBIM W MOMHOCKOPOCTHbIM WiHam USB. MpefocTasnseT cpecTBa aHanumaa, Takve kak
LdpOBOE NPEACTaBMNEHNE CUTHANOB, NPEACTaBNEHE WNHbI, AEKOAMPOBAHME NaKeTOB, NOMCK W TabnuLbl AEKOAVPOBaHMS
NaKeToB C METKaM1 BPEMEHU [5i HUBKOCKOPOCTHbIX, MOMHOCKOPOCTHBIX U BbICOKOCKOPOCTHbIX LUH USB.

Bxogbl curHana — HU3KOCKOPOCTHbIE 1 MOMHOCKOPOCTHbIE LWMHbI: NMtoboi kaHan 1 — 4, umdposoit BxogHoi kaHan DO — D15;
HWU3KOCKOPOCTHOM, MOMHOCKOPOCTHOM M BbICOKOCKOPOCTHOM: Bxogabl curHana — noboit kaHan 1 — 4, pesynbtat
maTtemaTtnyeckor 06paboTku, onopH. 1 -4

MpumeyaHue: [lekoampoBaHme NakeToB BbICOKOCKOPOCTHbIX LUMH NOAAEPXMBAETCS TONbKO B MOAENSIX C NOMOCOM
nponyckanus 1 T,

PekomeHayemble NPo6HWKM — HUBKOCKOPOCTHBbIE 1 MOMHOCKOPOCTHbIE LMHBI: HECUMMETPUYHBIN UMK AuddepeHLmanbHbIil;
BbICOKOCKOPOCTHAS LWMHA: AnddepeHLmManbHbIi

MDO3AERO Mogynb aHann3a UCTOYHMKOB NUTaHus. [o3BonseT BbICTPO 1 TOYHO aHaNM3NPOBaTh KAYECTBO MUTAIOLLMX HANPSKEHWIA,
KOMMYTaLMOHHbIE NOTEPK, rapMOHUYECKME COCTaBNsoLLMe, 0bnacTb 6e3onacHon paboTsl, MOLYNALMIO, NynbcaLum,
CKOPOCTb HapacTaHus Toka 1 Hanpsbkerus (dI/dt, dV/dt).

MDO3LMT Mogynb KOHTPONS NPeAenbHbIX 3HAYEeHWUA 1 TECTUPOBaHWS Mo Macke. [103BONSET BbIMONHATL CPABHEHME C NpeaenbHbIMA
3HaYEHNSMM, NONTYYEHHBIMI Ha OCHOBE OMOPHbIX CUTHAMOB, UK BBIMOMHSATL TECTUPOBAHWE NO MACKE C UCMOMb30BaHUEM
cneupanbHbIX WabroHoB f1si CPABHEHWS C UCCIEAYEMbIM CUTHANOM.

PeKOMeH,ﬂyeMble nNpUHaaneXxHoCTu

Mpo6HuKK

Tektronix npegnaraet 6onee 100 TMNOB pa3nnyHbIX NPOBHMKOB 1St LUMPOKOTO Kpyra NpuroxeHuit. MonHbIi nepeyeHb BbimyckaeMbiX MPOBHUKOB CM. Ha CTPaHLE
www.tektronix.com/probes.

TPP0250: MaccuBHbIi NpoGHIK HanpsikeHns TekVPI®, 250 M, 10X, BxoaHas emkocTs 3,9 nd
TPP0500B: MaccuBHbIit NpoBHUK Hanpsikenns TekVPI®, 500 M, 10X, BxonHas emkocTb 3,9 nd
TPP0502 MaccuBHbIit NPoBHUK Hanpsikerns TekVPI®, 500 M, 2X, BxoaHas emkocTs 12,7 nd
TPP0850 MaccuBHbIi BbICOKOBONbTHBIN Mpo6HIk TekVPI®, 2,5 kB, 800 MIw, 50X

TPP1000 MaccusHbIi Npo6HIK HanpsikeHns TekVPI®, 1 ITu, 10X, BxoaHas emkocTs 3,9 nd

TAP1500 AKTVBHBII HECUMMETPUYHBIN NPOBHUK HanpskeHns TekVPI®, 1,5 Ty

TAP2500 AKTUBHBII HECUMMETPUYHBIN NPOBHUK Hanpsxenmus TekVPI®, 2,5 Ty

TAP3500 AKTMBHbII HECUMMETPUYHBIN NPOBHHK HanpsikeHns TekVPI®, 3,5 Ty

TCP0020 MpoBHuk nocTosHHoro/nepemerHoro Toka TekVPI®, 50 My, 20 A

TCP0030A Mpo6HMK nocTosiHHOro/nepemerHoro Toka TekVPI®, 120 Mru, 30 A

TCP0150 Mpo6HMK nocTosiHHoro/nepemerHoro Toka TekVPI®, 20 MIy, 150 A

TDP0500 NndbdepeHumanbHbIi npobHUK Hanpsikerns TekVPI®, 500 MIy, BxoaHoe HanpsikeHue +42 B
TDP1000 OndbdepeHumanbHbii npobHuk Hanpsikerns TekVPI®, 1 TTu, BxoaHoe HanpsikeHue +42 B
TDP1500 AunddepeHLmansHbIit npoBHmk HanpsxeHus TekVPI®, 1.5 Ty, BxoaHoe HanpsxeHue +8,5 B
TDP3500 AunddepeHumansHblit npobHmk HanpsxeHus TekVPI®, 3,5 Ty, BxoaHoe HanpsikeHue +2 B
THDP0200 BbICOKOBOMbTHBIIN AnCbtepeHLmanbHblit npobHuk TekVPI®, 200 My, +1,5 kB

THDP0100 BbICOKOBONbTHBIN AU dpepeHLmansHblil npo6Hk TekVPI®, 100 My, +6 kB

TMDP0200 BbICOKOBONbTHINM AU dpepeHLnansHblit npo6Hk TekVPI®, 200 My, +750 B
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n pPUHAONEeXHOCTU

TPA-N-PRE
TPA-N-VPI
119-4146-00
119-6609-00
077-0981-xx
TPA-BNC
TEK-DPG
067-1686-xx

SignalVu-PC-SVE

TEK-USB-488
ACD3000
HCTEK54
RMD3000
200-5052-00

Opyrmne PY npo6Hukn

Mpeaycunutens, HoM. yeunenne 12 ab, ot 9 ky go 6 My

Anantep N - TekVPI

KomnnekT npobHMkoB Ans uamepenus nons B 6nkHeit 3oxe, ot 100 k'y o 11Ty
['Mbkas HeCUMMETpUYHast BUGpaTOpHast aHTEHHA

CepByCHOE PYKOBOACTBO (TOMBKO Ha aHIMMUIACKOM Si3bIKE)

Mepexoanuk ¢ TekVPI® a TekProbe™ BNC

['eHepaTop MMNYMbCOB C komneHcaumein hasosbix casuros TekVPI
[Mpucnocobnerune Ans komneHcaumy hasoBbIX CABUMOB U KanubpoBki NPOBHUKOB
[MporpammHoe obecneyeHne BEKTOPHOTO aHann3a curHarnos

MepexopHuk ¢ GPIB Ha USB

Msirkast cymka [ins nepeHoCky (C NepeaHelt 3aLLMTHON KPbILLKOW)

KecTkuit keiic ans nepeHocku (Tpebyetcs ACD3000)

KomnnekT ans MoHTaxa B CTOMKY

3alyMTHas KpbILLKa NepeaHeit naHenu

[ins 3akasa obpalLaiitecb B komnanuto Beehive Electronics: http://beehive-electronics.com/probes.html

101A
150A
110A
0309-0001
0309-0006

Komnnekt npobHumkos MM

Yeunutens npobHuka MM

Kabenb npobruka

[NepexoaHuk npobHuka Ha pasbem SMA

[NepexoaHuk npobHmMka Ha pasbem BNC

War 4 o6aBbTe onuun AnNA nocrneaylowero o6HoBneHns npubopa

O6HoBneHusa npmbopa

[ns ocumnnorpachos cepun MDO3000 npeaycMOTPEHO HECKONbKO BapUaHToB AobaBneHnst PyHKUMOHANbHbBIX BOSMOXHOCTEN nocne Nokynku. Huxe nepeuncneHbl
BO3MOXHble 0BHOBNEHUS 1 MeTOA 0OHOBNEHMS 1S Kaxxaoro npubopa.

Onuuu npubopa nocne NOKynku

MDO3AFG

MDO3MSO

MDO3SA

MDO3SEC
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Hwxe nepeuncneHbl NpogyKTbl, KOTOPbIE NPOJAKTCA OTAEMLHO U MOTYT BbITh NpUobpeTEHb! B N060e Bpems Ans
pacLumperms hyHKLMOHaNbHbIX BO3MOXHOCTeN ocuunnorpada cepun MDO3000.

[lobaBneHue reHepaTopa CUrHanos Npou3BoMbHOM POPMbI M CTaHAAPTHbIX yHKLMIA K ntobomy npubopy cepun MDO3000.

[onroBpemeHHoe 0bHoBneHue Ntboit Mogenu ¢ NOMOLLbIO OAHOPA30BOro annapaTHOro Knk4a Moayna NpuKnagHbIX
nporpamm. C NOMOLLIbI0 annapaTHoro Kn4a BbINONHAETCA paSGﬂOKMpOBKa q)yHKLMM, nocne 4ero KntoY He ucnonb3yerca.

[lobaBnexne16 UndpoBbIX KaHAMNOB; B KOMMNEKTE C LndpoBbiM NpobHUKoM P6316 1 npuHaanexHoCTaMu

[JonropemeHHoe 06HOBNEHMe Nto60oi MOAENM C NOMOLLbI0 OAHOPA30BOT0 annapaTHOrO KMioya MOAYNs MPUKMaaHbIX
nporpamm. C NOMOLLbH0 annapaTHOro KItoua BbINONHsIeTCs pa3briokupoBka thyHKLMK, MOCIIE YEro Ko HE UCMOMb3YETCs.

YBennuuBaeT Anana3oH YacToT aHanuaatopa cnektpa fo 3 L v nonocy 3axeata go 3 Iy,

ﬂOJ’II’OBpeMeHHOB 0BHoBneHue noboit mogenu ¢ NOMOLLbIO OAHOPA30BOro annapaTHOro Kn4a Moayna npuknagHbIxX
nporpamm. C NOMOLLIbIO annapaTtHOro Kn4a BbINONHAETCA pa36]'IOKI/Ip0BKa (byHKLlVII/I, nocne 4ero KNty He MCnonb3yeTca.

[MoBbILIAET YPOBEHD 3aLUMThI NPUBOPa 3a CHET UCMOMb30BaHUS Napons 1Sl BKIKOYEHWS U BbIKIIOYEHIS BCEX NMOPTOB
npubopa n 06HoBneHus BcTpoeHHoro MO npubopa.

OpHopa3oBoe [oNroBpeMeHHoe 06HOBMEHIe M06OI MOAENM C MOMOLLBIO KITKo4a MporpamMMHoro obecneyeHns ans
Tpebyemoit onuuu. [Ins ucnonb3oBaHus knioyen onuuin TpebyeTcs MHgopmaums o Mogenm npubopa 1 ero CEpUMHOM
Homepe. Kniou 3anaeTcst Ha OCHOBE KOMOWHALIMW MOAENM 1 CEPURHOTO HOMEpa.
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KombuHuposaHHble ocuunnorpadsl — cepus MDO3000

Onumu ans pacwupenuns nonocbl  [onoca nponyckanns ocuunnorpacda cepun MDO3000 moxeT BbITb yBENuUeHa nocne nokynku npubopa. Kaxaas onuyums

nponyckaHus npubopa 0BHOBMEHMS NO3BONSET YBENWUMBATL aHAMOrOBYI0 MOMOCY NPOMYCKaHUS M AManasoH YacToT aHanuaaropa cnekTpa. Onuuu
ANS yBENUYeHs NoNockl NpomnyckaHns NpUoBpeTaroTCs C y4eToM Tekyllei 1 Tpebyemoi nonoc nponyckaHus. [ns
aKTMBaLuMK Krtoden onuyui TpebyeTcs MHGopMaLms 0 Mogenu KynneHHoro npubopa u ero cepuitHom Homepe. Kntoy
3a7aeTca Ha 0CHOBE KOMBWHALMM MOAENN W CepUHOro Homepa. B npoecce akcnnyaTaLum nonoca NponyckaHns MoxeT
ObITb yBENUYeHa Ao 500 My, [ins yBenmyeHns nonocsl nponyckaus npubopa fo 1 MMy 06paTuTtech B CEPBUCHBIN LIEHTP
komnanuu Tektronix. B cneaytowweit Tabnuie npuseaeHs! NPOAYKTbI, HE06X0ANUMbIE ANS YBENWNYEHNS NOMOChI NPONYCKaHNs ¢
Y4YETOM TekyLueit 1 Tpebyemoil Nonoc nponyckaHus.

Mogenb ans o6HoBneHus | Monoca nponyckaHus Monoca nponyckanus 3akaxuTe onuuto
nepepn o6HOBNIEHMEM nocrne o6HOBEHUSA
MDO03012 100 My 200 My MDO3BW1T22
100 My 350 MI'y MDO3BW1T32
100 My 500 Ml'y MDO3BW1T52
100 My 11Ty MDO3BW1T102
200 Mry 350 My MDO3BW2T32
200 My 500 My MDO3BW2T52
200 My 11Ty MDO3BW2T102
350 My 500 My MDO3BW3T52
350 My 11Ty MDO3BW3T102
500 Mry 11Ty MDO3BW5T102
MDO03014 100 My 200 Mrry MDO3BW1T24
100 My 350 Ml'y MDO3BW1T34
100 My 500 Ml'y MDO3BW1T54
100 My 11Ty MDO3BW1T104
200 Mry 350 My MDO3BW2T34
200 My, 500 MI'y MDO3BW2T54
200 My 11Ty MDO3BW2T104
350 My 500 My MDO3BW3T54
350 My 11Ty MDO3BW3T104
500 Mry 11Ty MDO3BW5T104
MDO3022 200 My 350 MI'y MDO3BW2T32
200 My 500 Ml'y MDO3BW2T52
200 My 11Ty MDO3BW2T102
350 My 500 My MDO3BW3T52
350 My 11Ty MDO3BW3T102
500 MI'y 1My MDO3BW5T102
MDO3024 200 My 350 Ml'y MDO3BW2T34
200 Mry 500 My MDO3BW2T54
200 Mry 11Ty MDO3BW2T104
350 My 500 Mry MDO3BW3T54
350 MI'y 1My MDO3BW3T104
500 MI'y 11Ty MDO3BW5T104
MDO03032 350 My 500 My MDO3BW3T52
350 My 11Ty MDO3BW3T102
500 My 1Ty MDO3BW5T102
MDO3034 350 My 500 My MDO3BW3T54
350 MI'y 11Ty MDO3BW3T104
500 MIy 11Ty MDO3BW5T104
MDO03052 500 Mry 11Ty MDO3BW5T102
MDO3054 500 Mry 11Ty MDO3BW5T104
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t0ro-Bocroynas Asus/Asctpanus (65) 6356 3900

Benbrus 00800 2255 4835*

LlenTpanbHas u Boctounas EBpona u Mpubantuka +41 52 675 3777
DOuHnangua +41 52 675 3777

TonkoHr 400 820 5835

SAnonus 81 (3) 6714 3010

Bnuwxnuin Boctok, Asus u CeBepHas Amepuka +41 52 675 3777
KHP 400 820 5835

Pecny6nuka Kopes 001 800 8255 2835

Wcnanus 00800 2255 4835

TaitBaHb 886 (2) 2722 9622

Komnaus Tektronix umeet ceptucukatel ISO 9001 1 ISO 14001 ot SRI Quality System Registrar.

Asctpus 00800 2255 4835*

Bpa3sunusa +55 (11) 3759 7627

LlentpanbHas EBpona & Mpeuus +41 52 675 3777
®paHumsa 00800 2255 4835*

Wnaus 000 800 650 1835

TNiokcembypr +41 52 675 3777

Hupepnanap! 00800 2255 4835*

Monbwa +41 52 675 3777

Poccus & CHI +7 (495) 6647564

LliBeums 00800 2255 4835*

Benuko6putaHus & Upnanaus 00800 2255 4835*

* EBponeickui GecnnatHblit Homep. Ecnv oH HegocTyne, 3BonuTe: +41 52 675 3777

A Has UHG

nepeaoBbIMM TexHonorusimu. MoceTute cait www.tektronix.com.

MpoaykTbl cooTBETCTBYHOT TPebOBaHMAM cTaHaapTos IEEE 488.1-1987, RS-232-C, a Takke CTaHAapTaM U TEXHUYECKUM YCroBUSIM koMnaHun Tektronix.

b cTpaHbl, U IOAP u gpyrue ctpaHbl ISE +41 52 675 3777
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