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KoHTponbHo-u3mepuTenbHble Npu6opbl U o6opyaoBaHue

Ocumnnorpadbl CMeLIAHHbIX CUTHAJOB
Ocumnnorpads! ¢ LUPOBLIM NOMUHOGOPOM

Cepun MS04000B n DP04000B
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Bo3MOXHOCTW 1 NpenmyLLecTBa

OCHOBHbIE TEXHUYECKME XapaKTepUCTUKM

= Mogaenu ¢ nonocoit nponyckanus 1 Tu, 500 u 350 My
= 2 1K 4 aHanoroBbIX KaHana

= 16 uncposbix kaHanos (cepus MSO)

= YacToTa guckpetnsauum go 5 8b16./c N0 BCEM KaHanam
= JlnuHa 3anuciy 20 MAH. TOYeK N0 BCEM KaHanam

= MakcumanbHas cKopocTb 3axsata curdana >50 000 ocuyunnorpamm B
CeKYHAY

= [laccuBHbIE NPOBHUKM C BXOAHON EMKOCTbIO MeHee 4 nd 1 nonocoii npo-
nyckaxmsa 500 MIy unam 1 Ty B CTaHAAPTHO KOMNNEKTaLUum

= PacLUMpeHHbI Habop YHKLMIA 3anycka

MpocToTa B 06paLleHnn

= QpraHbl ynpaeneHus Wave Inspector® 06/1eryaroT HaBuraluio u aBToMaTnai-
PYIOT MOUCK aHHbIX

= 41 BUJ aBTOMATUYECKNUX U3MEPEHUI, MOCTPOEHNE TMCTOrPamMm U BbICTPOE
npeo6pasosaHne Oypbe Ans ynpoLeHUs aHanm3a CurHanos

= |iuTepdeiic npo6HukoB TekVPI® nonaepxnBaeT akTuBHbIe, AuddepeHumanb-
Hble 11 TOKOBbIE NPOBHUKN C aBTOMATU4ECKUM BbIGOPOM AMANA30Ha U eANHUL,
n3mepeHus

= Sipkuit uBeTHom aucnneit XGA ¢ anaroHansto 10,4 aroitma (264 mm)
= He6onbLlne pasmepsl 1 BeC — Bcero 147 MM B rny6uHy npu mMacce 5 Kr

WuTepdeiicel

= [1Ba xocT-nopta USB 2.0 Ha nepeaHeit 1 Ba HA 3a[iHEN NaHenn 06neryarT n
YCKOPSIKOT COXpaHeHue AaHHbIX, pacnevartky 1 noaknioyenne USB knasuatypsbl

= [lopt USB 2.0 Ha 3afHei naHenu ynpoLaeT nofkntoyeHue K MK n npsamyio
pacrevaTky Ha coBmecTumoM ¢ PictBridge® npuntepe

= BcTpoenHblit nopt Ethernet 10/100/1000 Base-T ans nogkno4eHuns K 1o-
KanbHbIM CETAM 1 BUAEOBbLIXOA ANS BbIBOAA U306PXKEHNS HA MOHUTOP WK
npoeKTop
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[lononHUTENbHbIE BO3MOXHOCTM 3anyCcKa W aHann3a CUrHanos nocneosa-
TeNbHbIX WWH

= Onuuu aBTOMATUYeCKOro 3amycka, aHanuaa u noucka Ans nocneoBaresib-
HbIX WuH I2C, SPI, USB, Enternet, CAN, LIN, FlexRay, RS-232/422/485/
UART, MIL-STD-1553 u [2S/LJ/RJ/TDM

npOGKTI/IpOBaHI/Ie 1 aHanmn3 yCTpOVICTB CO CMeLlaHHbIMW CUrHanamu (cepvm
MS0)

= ABTOMATUYECKMWiA 3anyCK, AeKOANPOBAHME N NOMCK AN CUrHANOB napan-
NeNnbHbIX WUH

= He3aBucumas HacTPONKA NOPOroB A8 KaXA0ro KaHana
= HOroKaHanbHbIM 3anycK N0 BPeMeHW YCTaHOBKU U YAepXaHus

= PeXum BbICOKOCKOPOCTHOIO 3axgata MagniVu™ o6ecne4mBaeTt paspeLueHue
N0 BpeMeHun ansa umdpoBsbIx KaHanos 60,6 nc

[lononHUTeNbHbIE NPUNOXEHMS

= AHann3 MCTOYHWKOB NUTaHUA

= KOHTPOMb NpeAenbHbIX 3HA4eHWIA N TECTUPOBAHNE N0 MacKe
= Ananuz HDTV 1 cneunanbHbIX BUAEOCUTHANOB

PaclumpeHHbIA Habop cpeacTB Ans 0TNaAKK aHanoro-uudpoBbIX
YCTPONCTB

C nomowibto ocumnnorpados cepun MSO/DPO4000B MOXHO aHanu3upoBath A0
4 aHanorosbIX 1 J0 16 UMPOBLIX CUTHANOB, YTO NO3BONSET ObICTPO HAXOAUTH
npo6/emMbl B CIIOXHbIX cucTemax. Monoca nponyckanus o 1 Iu u 5-kpatHas
nepeanCKPeTN3aLms no BCEM KaHanam no3BoNAtOT PerncTpupoBaTh NOAPO6HO-
CTW 04eHb ObICTPbIX NEPEXOLHbIX NPOLECCoB. Bce kaHanbl 06ecneymBatoT ANvHy
3anucy 2o 20 MAH. TOYeK B CTAHAAPTHON KOHDMIypaLmu, N03BONsAs 3axBaTbl-
BaTb A/IMHHbIE (PParMeHTbl CUrHANa NPy COXPAHEHWN BbICOKOrO pa3peLleHus no
BPEMEHU.

Bnarogaps nHHOBaUWOHHbLIM opraHam ynpasnexus Wave Inspector®, obneryato-
LLIMM HaBurauuio, (OyHKLNN TECTUPOBAHNSA NO MACKE U BO3MOXHOCTW aBTOMa-
TUYECKOr0 aHann3a CUrHanoB nocnefoBaTenbHbIX U NapanienbHbIX LWKH 1 1C-
TOYHUKOB NUTaHms, ocumunnorpadsl cepun MSO/DPO4000B komnaHun Tektronix
npeAnaralT pacLUMpeHHbIA Habop CPeACTB, HEOOXOAMMBIX ANs YNPOLLEHNS 1
YCKOPEHMS OTNAAKN CNOXHbIX CXEM.
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KoHTponbHo-u3mepuTenbHble Npu6opbl U o6opyaoBaHue
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Ocuunnorpab! ¢ LUPOBLIM NOMUHOGOPOM U CMELLAHHbIX curHanos - cepu DPO/MS04000B
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O6HapyxeHue: BbICOKas CKOPOCTb 3axBata currana — 6osnee 50 000
0CUMIINIOrPaMM B CEKYHAY — MAKCUMATbHO MOBbILLAET BEPOATHOCTD
06HAaPYXEHUS KPATKOBPEMEHHbIX ITIUTHEN 1 APYrvX PEAKO MPOUCXOAALUNX
COOBITUA.

TuwiatensHO NPOAyMaHHbI HAb0P PYHKLWIA YCKOPSIET BCE aTanbl
0Tnagku

Ocuumnnorpadbl cepun MSO/DP04000B npeanaratoT LUMPOKWIA HABop PYHKLMA,
YCKOPAOLLMX BCE 3Tanbl 0TNAAKN — OT GbICTPOr0 06HAPYKEHUS aHOMANUK 1 ee
3axBara [j0 o1cKa COObLITUI B 3anMCaHHbIX CUrHanax, aHanuaa xapakTepucTuk u
paboThbl pa3pabaTbiBaeMOro yCTponCTBa.

06HapyxeHue

[ns T0ro 4T06bI YCTPAHUTL NPO6IEMY, HYXHO ee I0Kanu3oBarb. Kaxgomy
VIHXEHEPY-KOHCTPYKTOPY NPUXOAUTCS TPATUTb BPEMS Ha NOUCK npo6nem B pas-
pabarbiBaeMOM YCTPOWCTBE, YTO, NPW OTCYTCTBUN HEOOXOANMBIX UHCTPYMEHTOB,
NpeBpaLLaeTCcs B BECbMa YTOMUTENbHbIA U TPYAOEMKMNIA MPOLecC.
Ocuumnnorpadsl cepun MSO/DP0O4000B npegnaraioT Hanbosnee NonHbli B
CBOEM KJiacce Habop OyHKLWIA AN 0TOBPaXKEHWS CUTHANOB, NO3BONAS rMy6Xe
MOHATb UCTUHHbBIE NPOLECCHI, NPOUCXOASALLME B YCTPOMCTBE. BbiCOKas CKOPOCTb
3axBara curHanos — 6osiee 50 000 ocuunnorpamm B CEKyHAy — N0O3BOJIAET 3a
CYUTaHHbIE CEKYHbI 06HAPYXUTb FMNTYN U JPYrue KpaTKOBPeMeHHbIe Npo-
LIeCChbl, BCKpbIBas UCTUHHYIO NPUpOAY npoucxoaawmx c6oes. ucnnen ¢ uud-
POBbIM NIOMUHOOPOM MOKa3blBAET MCTOPMIO AKTUBHOCTW CUTHANA, OKpaLLnBas
Te 061aCTV 3KpaHa, rae CUrHan nosBnseTcs Yalle, B 60nee Apkue LBETa, 4To
N03BOMSAET BU3YanbHO OLEHUBATb YACTOTY NOSBMEHNS aHOManuiA.

3axsar

O6Hapy»eHune c60eB — 3T0 IULLb NePBbIii Lwar. Tenepb HYXXHO 3aXBaTUTb NHTEpe-
CytoLLiee COBbITUE W YCTAHOBWUTH MPUYUHY €r0 BO3HUKHOBEHUS.

TouHbIi 3axBaT 1060ro CMrHana 06ecne4ymBaeTcs Ka4eCTBEHHbIM NPOBHUKOM.
Ocumnnorpadgsl MSO/DP04000B koMnneKTyoTCs YeTbipbMs NPOGHUKAMK C
Manoi BXOAHOI eMKOCTbI. 3TN NepBble B 0TPACIYN BbICOKOOMHbIE MACCUBHbIE
NPo6HUKM 06113JaI0T EMKOCTbIO MeHee 4 N®, MUHUMU3UPYA BAUSAHNE HA U3-
MepseMyH0 LieMb 1 COYeTas XapakTepucTUKM akTUBHOIO NPO6HMKA C TMOKOCTbIO
MacCUBHOTO.

3axBar: 3anyck no KOHKPETHOMY NakeTy JaHHbIX, NePesaBaeMomy o LNHe
RS-232. [NonHblii HAG0P yHKUMI 3ayCcKa, BKIKOYas 3anycK Mo COAePXUMoMy
nakeTa nocnefoBaTeNbHbIX JaHHbIX, TO3BOJIAET ObICTPO 3aXBaThIBATh
UHTEpecyroLee CoObITHe.

Ocuunnorpadsl cepun MSO/DP04000B npeanaratoT nomHbIin HA6oOp yHK-

LNit 3anycka, BKIKYas 3anyck no NOBPEXAEHHbIM UMMYbCaM, N0 BPEMEHM
0XNAaHW4, N0 NOTMYECKUM KOMOMHALMAM, N0 LWNPUHE UMMYNbCA, N0 Hapy-
LLIEHMIO BPEMEHM YCTaHOBKI/YAEpXaHus, N0 NOCNef0BaTeNbHbIM NaKeTaM 1
[JaHHbIM napanienbHbIX LWIAH, YTO NOMOraeT 6bICTPO 06HAPYXWUTb MHTEPECYHoLLee
co6biTue. bnarogaps anute 3anucu fo 20 MIH. TOYEK, MOXHO 3axBaTblBaTb
Cpasy HeCKOMbKO MHTEPECYIOLLNX COOBITUI 1 AaXe ThICA4M NOCNef0BaTeNbHbIX
MaKeToB, COXPaHAs NPy 3TOM BbICOKOE pa3peLLeHie, NO3BONSAIOLLEE AeTaNlbHO
paccMoTpeTh Mefbyaiilune NoApo6HOCTY cUrHana.

Linpokne Bo3moxHocTn ocuunnorpadgos cepun MSO/DPO4000B — ot 3anycka
Mo COAEPXNMOMY KOHKPETHOrO NakeTa 10 aBTOMaTU4YeCKOro JeKOANPOBaHUS
pasHbiX (hOPMATOB JaHHbIX — 06€CMEYNBAOT NOAAEPXKKY CaMOro LNPOKOro

B CBOEM Knacce Habopa nocnefoBaTenbHbIX WuH — I2C, SPI, USB, Enternet,
CAN, LIN, FlexRay, RS-232/422/485/UART, MIL-STD-1553 n 12S/LJ/RJ/TDM.
Cnoco6HOCTb OJHOBPEMEHHOTO AEKOAMPOBAHNSA O YETbIpEX NOCNe[0BaTeNb-
HbIX W/UNK NapannenbHbIX WIH NO3BOAAET 6bICTPO pacno3HaBaTb NPo6ieMbl
CUCTEMHOr0 YPOBHS.

[nqa 6onee rny60KON AMArHOCTUKM B3aUMOAENCTBIIA HA CUCTEMHOM YPOBHE B
CMOXHbIX aHanoro-uudpoBbIx cuctemax, ocumnnorpacsl cepun MS04000B,
KpOMe aHanoroBbIx, MMetoT 16 LnchpoBbIX KaHanoB. MOCKONbKY OHU NOMHOCTLIO
VHTErPMPOBaHbI B CXEMY OcLMnnorpada, Bbl MOXETe OCYLLECTBAATL 3anycK OT
NMo6bIX BXOLHbIX KaHamOoB C MOMHOI BpEMEHHOI Koppenauuei. Pexum 3axsara
MagniVu™ no3sgonsieT 0To6paxarb Menbyanlume nogpo6HOCTI CUrHana BoKpyr
TOYKM 3anycka (c paspeLuequem po 60,6 nc). Pexxum MagniVu ocobeHHo yao6eH
ANs TOYHOTO ONpezeNieHns BPEMEHHbIX MHTEPBaOoB, YT0 HEO6X0AUMO s
13MepeHNst BPEMEHM YCTAHOBKM M yEpXaHus, 3afepXKkn TaKTOBOK 4acTOThl,
(ha30BbIX CABMIOB 11 XapaKTEPUCTMK FMUTYEA.
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KoHTponbHo-u3mepuTenbHble Npu6opbl n o6opyaoBaHue

Ocumnnorpab! ¢ LMPOBbLIM TIOMUHOGOPOM 1 CMELLAHHbIX curHanos - cepu DPO/MS04000B

i M e

onck: yHKUMS BEKOANPOBAHUS CUTHAMOB LWnHbI IPC, noKassiBatoLLas
pe3ynbTarbl noucka agpeca 50. MaHesns ynpasnexns Wave Inspector
006eCne4nBaeT HeMpeB3oNAEHHYI0 3GhHEKTUBHOCTb MPOCMOTPA N HABUTALNN.

Momnck

be3 COOTBETCTBYHOLLMX MHCTPYMEHTOB NOUCK WHTEPECYIOLLEr0 COObLITUS B ANIUH-
HOW NamATN NPU6OpPa MOXKET 0Ka3aTbCH BECbMA TPYAOEMKIMM NPOLECCOM. Y4nTbI-
Bas, 4TO [/INHA 3anMCU MOXET NPEBbILLIATL MUMNNOH TOYEK, NOUCK COObITUSA
MOXET 03Ha4aTb NPONNCTbIBAHNE HECKOMbKUX ThICAY 3KPAHOB OCLMANOrPaMM.
Ocuunnnorpadbl cepun MSO/DP04000B npeanaratot Hanbosee COBEpLLEH-

Hble CPeACTBa NOMCKA 1 HABUraLWK, Peanin3oBaHHbIe B BULE MHHOBALMOHHON
naxenu ynpasnenns Wave Inspector®. 9ta naHens yckopsieT naHopammpoBaHue

1 MacluTabuposaHue parmeHTos 3anucu. bnarofaps yHukanbHom cucteme ¢
MEXaH13MOM 06paTHOI CBA3N, Bbl MOXETE NEPEMELLATbCA U3 0AHOT0 KOHLA 3a-
MNUCK B ApYroit 3a CYUTaHHble CekyHAbl. CneumanbHble MapKepbl NO3BOASIOT NO-
METUTb NI060€ MECTO, KyAa Bbl XOTUTE BEPHYTLCA B AanbHeriLleM. MoXHO Takxe
BbINOJHATL aBTOMATUHECKNIA NONCK NO 3afaHHbIM KpuTepuam. Wave Inspector
MTHOBEHHO MPOCMATPUBAET BCIO 3aNNCb, BKIHOYAs aHanorosble, LMPOBbIE W NO-
cnefoBatenbHble faHHble. [10 MyTh OH aBTOMATMYECKU OTMEYaeT BCE NOABNEHNA
YKa3aHHOro co6bITUS 1 NO3BONSET ObICTPO NEPEMELLATLCA MEXAY HUMM.

www.tektronix.com

Std Dev

AHanu3: rucTorpamma currana, nocTpOeHHas Mo cnagy UMnysbca, moMoraet
OLIEHUTb 3aBUCUMOCTb MOSIOXKEHUS NEpenasa oT BDEMeHU (BXUTTEp). Ha akpaHe
OTOBPAXKAIOTCS PA3TNIHbIE XaPAKTEPUCTAKY CUTHANA, MOJTY eHHbIE HA 0CHOBE
rucTorpamMmsl. BceoGbemmowmii Ha6op BCTPOEHHbIX COEACTB aHaN3a yckopseT
IPOBEPKY XaPaKTEPUCTUK CXEMbI.

AHanus

[lns T0ro 4T06bI NPOBEPUTL COOTBETCTBUE TEXHUYECKMX XapPaKTEPUCTUK NPO-
TOTMNA ero NPOrPaMMHON MOZENN 1 YBeANTLCS B TOM, YTO OH CNOCO6EH peLath
NOCTaBMEHHblE 3aAa4u, HEOOXOAMMO NPOAHANM3NPOBATh BCE PEXNUMbI PABOTbI.
J7a 3afa4a MOXeT NoTpe60BaTh CaMblX PA3HO06PA3HBIX U3MEPEHUIA — OT NpO-
CTOW NPOBEPKM ANUTENBHOCTY (DPOHTOB M UMNYNBCOB A0 CHIOXKHOI0 aHann3a
0cnabneHns MOLLHOCTYU W UCCNEef0BaHUA UCTOYHUKOB LLYMOB.

Ocuumnnorpadbl cepum MSO/DP0O4000B npegnaraioT BCeOOLEMAOLLNIA HABOP
BCTPOEHHbIX CPEZICTB aHaNn3a, BKN04asa NpuBA3aHHbIe K CUTHANY U 3KPaHy
Kypcopbl, 41 BUf aBTOMATUHECKNX U3MEPEHNI, PACLUMPEHHBIA HA6OP MaTeMaTy-
YeCKMX (PYHKLWIA, B TOM YKUC/E PESAKTOP YPABHEHNIA, NOCTPOEHME TUCTOrpaMM,
6bicTpoe npeobpasosanune Oypbe u guarpammbl TPEHAOB ANs BU3YanbHOMO
ONPefeneHns U3MEHEHNIA Pe3ynbTaToB Co BPEMEHEM. VIMeroTes Takxe creum-
allbHble NporpaMMbl aHanu3a nocneaoBaTebHbIX WWH, TECTUPOBAHNA NO MaCKe,
NPOEeKTUPOBAHNA UCTOYHUKOB NUTAHUA U pa3pa60TK|/| BI/Iﬂ,GOyCTpOVICTB.

[lng paclimpeHHoro aHanu3a MoXXHO MCNONb30BaTh NPOrpaMMHOE 06e-
cneyenue LabVIEW SignalExpress™ Tektronix Edition komnanun National
Instruments, koTopoe npeanaraet 6onee 200 BCTPOEHHbIX (DYHKLMIA, BKNHOYAs
aHanu3 B 4aCTOTHOIA U BPEMEHHOW 06N1acTh, NPOBEPKY MPAHNYHBIX 3HAYEHN,
PerncTpaunio AaHHbIX 1 HacTpanBaeMyt reHepaLnto 0T4eToB.

KomM6MHNPOBaHHbIN aHanu3

Bbl pabotaete ¢ PY curHanamm? Bocnonb3yiitech ocumnnorpacgamn cepumn
MDO04000 — nepBbIMI B MUPE OCLMIOrpadpamm, BbINOHSAIOWMMI aHANN3 B pas-
nnYHbIX 061acTax. MocTpoeHHas Ha nnatdopme MS040008B, cepus MDO4000
npeanaraeT BCTPOEHHbIA aHanu3aTop cnekTpa (4o 6 ). Takas Kom6uHauus
N03BONAET 3aXBaTbIBaTb OfHUM NPUOOPOM KOPPENMPOBAHHBIE BO BPEMEHN aHa-
noroeble, Lndposble M PY curHanbl. bonee nogpo6Has nHopmauus o cepumn
MDO04000 npeactasneHa Ha cainte www.tektronix.com/mdo4000.
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Manens ynpasnenns Wave Inspector o6ecneynBaeT HenpeB3oi[eHHY0

AP YeKTNBHOCTb NPOCMOTPA, HaBUraLum v aHann3a faHHbix. [10BOpoTomM
BHELLHE Py4Kku naHopamupoBamus (1) MoxHo nposmctatb Bce 20 MIH. TOYeK
3anucu. lNepemeleHne U3 Ha4ana B KOHeL 3aiMeT CYNTaHHbIE CeKYHbI. A ecin
Bbl YBUAESIN HEYTO MHTEPECHOE M XOTUTE NOAPOOHEe 3T0 paccmoTpeTs ? [lpocTo
M0BEPHUTE BHYTPEHHIOK PYYKY MacLuTabnposanus (2).

Cuctema Hasurauum 1 noucka Wave Inspector®

3anuchb AnuHoii 20 MAH. TOYEK NPeACTaBNAeT 060 ThiCAYM 3KPAHOB MHAOP-
mauuu. C nomousto naHenu Wave Inspector, nyyiuero B oTpacnu cpefcrea
HaBuraumu u noucka, ocumnnorpadsl cepun MSO/DP04000B no3BonstoT 0Tbl-
CKMBATb HYXHble COObITUS 3a CYMTaHHble cekyHnbl. Wave Inspector npegnaraet
CredytoLLme MHHOBALNOHHbIE BOSMOXHOCTY.

Maciutabuposaxue/naHopamuposasue (Zoom/Pan)

CneumanbHas cBoeHHas NOBOPOTHAA pyyka Ha NepejHer naHenu no3sonser
VHTYWTUBHO YNPaBAATb MACLUTabUPOBAHMEM W NAHOPAMMPOBAHNEM. BHYTpEH-
HAS pyy4Ka ynpasnfeT KO3MMULMEHTOM YBENMYEHUS (MW MACLUTabuPOBaHUEM);
M0BOPOT €€ N0 4aCOBOW CTPeSIKe BKITHOHAET PACTKKY CUTHANA U NOCTENeHHO
nepexoaunT K BCe 60/1ee BbICOKUM KO3 (PULMEHTaM YBENMYEHNS, TOra Kak
MOBOPOT NPOTUB 4ACOBOW CTPENKM NPUBOAMT K YMEHbLUEHUIO KO3 duLMeHTa
YBEJIMYEHMS 1, B KOHLE KOHLL0B, OTKITI04AET MacLUTabupoBaHue. Bam 6onbLue He
NPUAETCS OTKPbIBATb HECKObKO MEHIO [n1si HACTPONKM MacLuTaba n3obpaxe-
HUAA. BHeLHAS pyyka nepemeLLaeT 0OKHO 0630pa no curHany, no3sosnss 6sicTpo
[06patbCs J0 HYXXHOro dhparmeHTa. Kpome TOro, BHELLHAS pyvka OCHaLLeHa
MeXaH13MOM 06PATHOIA CBA3M, KOTOPbI NO3BONSET KOHTPONNPOBATL CKOPOCThL
MaHoPamMMpOBaHUA OCLMNNOrpamMMbl MPONOPLMOHANBHO YrITy N0BOPOTA. YeMm
60sbLUe Bbl NOBOPAYMBALTE BHELLHIOK PYKY, TeM ObICTpee nepemeLLaeTcs 0kKHO
npocMoTpa. HanpasneHne NnaHopamM1poBaHUst U3MEHAETCA NPOCTbIM NOBOPOTOM
PY4KN B APYTYI0 CTOPOHY.

Maysa/socnponasenenue (Play/Pause)

PacnonoxeHHas Ha nepefHer naHenu cneynanbHas kHonka Play/Pause (naysa/
BOCNPOU3BEiEHINE) NO3BOMNSET aBTOMATUYECKN NPOKPY4MBATh OCLMUANOrpaMMy
N0 3KPaHy 1 UCKaTb aHOManuu 1 nHTepecytoLLme cobbiThs. CKOPoCTb U Ha-
npaBneHne BOCNPOM3BEEHNS MOXHO PerynupoBaTh pyykoii naHopaMmmnpoBaHus.
11 cHoBa, 4em 6onblUe Yron NoBOPOTa PYYKM, TEM ObICTPEE NepeMeLLaeTcs
OCLMNNOrpamma, a noBOPOT PYYKM B APYryt0 CTOPOHY N3MEHSIET HanpaBneHne
NPOKPYTKN.

KoHTponbHo-u3smeputenbHble Npubopbl 1 060pyaoBaHue
Ocuunnorpab! ¢ LUPOBLIM NOMUHOGOPOM U CMELLAHHbIX curHanos - cepu DPO/MS04000B

M 10.0ms
v

~Faam factor 250 %

CAN Data

Zaain factor

Bropoii atan noucka: Wave Inspector aBTomatn4eck rnpocmaTpuBaeT 3anmch
U 1IOMEYaeT Han[eHHble COObITUS OesIbIMU TPEYrOSIbHUKamMu. Tenepb MOXHO
nepemeLyaThCsi MexAy HUMu ¢ MoMoLYbko kKHOMoK Previous (Hasag) » Next
(Bnepeg).

MeTkun nonb3oBarens

PacnonoxeHHas Ha nepefHen naHenn kHonka Set Mark (noctasutb MeTky) no-
3BOJISIET OTMETUTL OAHO UMW HECKONIbKO MECT Ha ocuunnorpamme. MNepemeLenue
MEX[ly MeTKaM BbINOJIHAETCA C NOMOLLbIO KHOMOK nepefHeli naHenu Previous
(«) n Next (—) (Hazapg v Bnepeg).

[Tonck meTok

KHonka Search (nouck) no3BonsieT aBTOMAaTUYECKN NPOCMATPUBATL ASIMHHbIE
3axXBayeHHbIe (hparMeHThbl U UCKaTb ONPefeneHHbIe N0Nb30BaTeNeM COObITUS.
Bce nosiBneHus 3aaaHHOro cOGbITUS NOMEYAOTCS NOUCKOBLIMI METKaMMu,
MeXay KOTOpbIMU MOXHO NepeMeLlaThCsi C NOMOLLbK0 KHOMOK NepefiHei naHenn
Previous (<) n Next (—) (Hazag v Bnepep). BoamoxeH nounck hpoHToB,
MMNYNbCOB/IMUTYEN ONPEASNEHHOI LINPUHBI, 3aIaHHOT0 BPEMEHMN 0XUAAHUS,
NOBPEXAEHHbIX UMNYNbCOB, NOrMYECKMX KOMOUHALIMIA, YCTAHOBKM 1 YOEPXAHUSA,
MONOXMUTENbHOr0/0TPNLIATENBHOTO (PPOHTA ONpeieNneHHON ANUTeNLHOCTN ANs
napannenbHbIX LWH 1 cofiepxumoro naketa wuH 12C, SPI, USB, Enternet, CAN,
LIN, FlexRay, RS-232/422/485/UART, MIL-STD-1553 u I2S/LJ/RJ/TDM.
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Ocumunnorpab! ¢ LMPOBbLIM TIOMUHOGOPOM 1 CMELLAHHbIX curHanos - cepu DPO/MS04000B

TexHonorus ynghpoBoro nomuHoghopa ocymanorpagos MS0/DP0O4000B
M044epXuBaeT ckopocTs 3axsara 6osee 50 000 ocuynnnorpamm B CEKYHAY U
0TOBPaXeHne rpagaynii APKOCTU B PeasbHOM BPEMEHMN.

TexHonorms unupoBoro ntomMmuHogopa

MpumeHeHHas B ocuunnorpadax cepui MSO/DP04000B TexHonorus uud-
POBOrO NIIOMMHOCHOPA MO3BONAET OLICTPO OLEHUTL PeanbHOe NOBeAeHMe
nccneayemoro yerponcraa. CkopocTb 3axBata — 6oee 50 000 ocumnnorpamMm

B CEKYHZY — 066CNe41BaET BbICOKYH) BEPOSTHOCTb 0GHAPYXKEHMS KpaTKoBpe-
MEHHO BO3HMKAIOLLMX NPOBNEM, AOCTATOMHO PACNpPOCTPAHEHHbIX B LIUGIPOBbIX
CcMCTEMAX: NOBPEXAEHHbIX UMMYNbCOB, IMUTHEN, HAPYLIEHNA CUHXPOHN3ALMK 1
MHOIUX ApYruX.

Ocuunnorpammbl HaKNafbIBAKOTCS APYT Ha Apyra, NpUYeM Te TOYKI OCLMNI0-
rpamm, KOTOPble NOSBNAOTCA Yalle, OKPALLINBAKOTCA B 6onee ApKuMii LUBeT. 3a
CYET 3TOr0 Cpa3y BbIAENSIOTCA YACTO NOBTOPSAIOLNECH COOLITUS UK, B CIy4ae
HENepuoAMYECKNX aHOMannii, Peko BO3HUKAtOLLME.

Ocuunnorpadbl cepu MSO/DP04000B no3BonsI0T yCTaHOBUTb 6ECKOHEYHOE
UNN NepeMeHHoe (BKM0Yas HyNeBoe) NOCNECBEYEHNE, onpeaensioLLee Cpok, B
TeYeHMe KOTOPOro 3aXBa4eHHbIE OCLMNNOTPAMMbl COXPAHAKOTCA Ha 3KpaHe. ITo
N03BONSIET ONPESENNTh, HACKOMBKO YaCTO BO3HWUKAET Ta UKW WHAS aHOManus.

[MpO6HMKM AN TOYHOrO U3MEPEHNs BbICOKOCKOPOCTHbIX CUrHA-
J10B

Mpo6HMKKM cepumn TPP, BXOAALLME B KOMMIIEKT MOCTABKN KaXA0ro ocuunorpa-
tha MSO/DP04000B, o6naaatoT aHanoroBoi nonocoii nponyckanus go 1 My,

1 BXOAHOW eMKOCTbIO MeHee 4 nd. Ype3BblyaitHO Manas eMKOCTHas Harpyska
MUHUMU3UPYET NapasuTHOE BNNAHME HA M3MEPSAEMYIO Lienb U MEHee KpUTUYHA K
LMVHHBIM NPOBOAAM 3a3emneHnus. [1ockonbKy nonoca npobHMKa COOTBETCTBYET
nonoce NpoMyckaHna ocuunnorpada, Bbl MOXETe BULETb BCE BbICOKOYACTOTHbIE
COCTaBMAOLLME CUrHAMA, Y4TO 04EHb BXHO NPY OTNAAKE BbICOKOCKOPOCTHBIX
YCTPONCTB. [accuBHble Npo6HUKKM cepun TPP 06nagatot BCeMU JOCTOMHCTBAMMN
NPO6HNKOB 06LLEro Ha3HAYeHUS, TAKUMI KaK LUMPOKNIA ANHAMWUYECKMIA ana-
Ma30H, rTMOKNe BO3MOXHOCTY NOAKHYEHNS N MPOYHAR KOHCTPYKLMSA, Npeanaras,
B TO )K€ BPEMS, XapaKTepUCTUKN aKTUBHbIX MPO6GHNKOB. Kpome TOro, Npo6HMKN
cepun TPP ¢ HU3KM ocnabnenuem (2X) no3sonsioT U3MEPATb HU3KNE Ha-
npskeHns. B otnnyne ot gpyrux NpobHNKOB C HUSKMUM 0cniabfieHnem, NpoGHUK
TPP0502 nmeet wnpokyto nonocy nponyckanus (500 ML) n HU3Ky0 BXOLHYIO
emkocTb (12,7 n®).

www.tektronix.com
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16 yngpposeix kaHanos (cepus MSO) no3BonsOT HABAKAATb U AHANTN3UPOBAT
CBSI3aHHbIE 10 BPEMEHU AHASIOr0BbIE U LUPOBbIE CUTHATIBI.
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Channel tabel Threshold

Threshokds

L|BeToBOE KOAMPOBaHNE LNGHPOBLIX CUrHAMOB MO3BOAET 0ObEAUHATL UX

B Ipynnbl, IPOCTO Pacnofaras ux Ha akpaHe pPSAOM Apyr ¢ ApYrom. 3atem
I0MEYeHHbIe UNGPOBLIE KaHa/bI MOXHO MepeMeLaTs eAnHON rpynnoi. ns
KaXJj0ro KaHana MOXHO yCTaHOBUTb OTAE/bHbIE MOPOrH, 4TO 068CneYnBaeT
noAAepXKy A0 16 pasHbiX TUIOB JIOMU4ECKUX YCTPOICTB.

MpoeKTMpOBaHKE 1 aHaNW3 YCTPOIACTB, PaboTatoLLMX C aHanoro-
uucpoBbIMM curHanamu (cepus MSO)

Ocumunnorpadbl CMeLLaHHbIX curHanos cepu MS04000B umetoT 16 und-
POBbIX KaHANOB. YNpaBneHue UMN OPraHnyHO NHTErpUpoOBaHO B MHTEPDEIiC
nonb3oBartens ocuunnorpaga, 4To ynpowyaet paéoTy 1 No3BONsET Nerko
peLatb Npo6eMbl, BO3HUKAIOLLME B YCTPOIACTBAX, PaBOTAIOLNX C aHANOr0-
LNhPOBLIMM CUTHANAMM.

LIBeTOBOE KOANPOBaHUE OCLNNNOrpaMMm

Ocuwmnnorpadibl cepum MS04000B no3BonstoT N0-HOBOMY B3rSHYTh Ha LMGPO-
Bble CUrHanbl. Bcem nornyeckum ananuaatopam u ocuunnorpagam cMeLLaH-
HbIX CUTHAN0B NpUCYLLA 0AHa 061as npobnema — HeBO3MOXHOCTb OTANYUTD
NOrN4Yeckne cocToaHuns «0» 1 «1» Npu BbIGOPE TAKOr0 pexxmma pa3BepTku,

Npy KOTOPOM OCLMANOrpammMa LIMchpoBOro curHana npeacTasnifer co6oi 0aHy
CMOLLHYI0 FOPM30HTaNbHY0 NnHuto. Ocumnnorpadbl cepun MS04000B noa-
[epXMBAIOT LUBETOBOE KOAMPOBAHNE NOTNYECKMX YPOBHEN LN POBbIX CUrHAMOB,
BbIENAA eANHULbI 3NEHbIM LBETOM, @ HYNI — CUHUM.
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benbie hpOHTbI 03HAYAKOT, HTO PACTSXKA U30OPAXKEHNS MOXKET [aTb
J0M0NHNTESTbHY0 MHEDOPMAaUNIO.

M 20008

Pexum 3axsata MagniVu ob6ecne4nBaet paspeluenHne no spemenu 60,6 nc,
103B0J15I51 BbIMOJIHATH TOYHbIE N3MEPEHUS BDEMEHHBIX XapakTepUCTUK LNGDPOBbIX
CUTHAsOB.

BcTpoeHHas B ocuunnorpadbl cepun MS04000B cxema 06Hapy»eHusi MHOro-
KpaTHbIX NepPexofjoB OKpaLwMBaeT PPOHT CUrHANA B GenbIi LBET Npu 06Hapyxe-
HWUW B 3TO TOYKE MHOXXECTBA NepexoAoB. benble (hpOHTLI FOBOPAT 0 TOM, 4TO
PacTsDKEHNe CUTHaNa NN 3axBat ero ¢ 6011ee BbICOKOI 4aCTOTON ANCKPeTU3aLMN
MOXET AaTb AOMOMHUTENbHYI0 MHGOPMaLMio. B 60NbLUMHCTBE CNy4Yaes pac-
TSXKEHWE MOXET N0Ka3aTb UMMYNbChI, HE3AMETHbIE MPY MPEXHUX HACTPONKAX
pa3BepTku. Ecnu 6enbie (hpOHTBI COXPAHSAIOTCA U NOCE MAKCUMATbHOIO PacTs-
XKEHUSA, 3HAYNT, NOBBILIEHME YACTOThI AMCKPETU3ALMM NPU CNEAYIOLLEM 3axXBaTe
MOXET BbIIBUTb BbICOKOYACTOTHYK) MHPOPMALWNIO, HEAOCTYMHYH0 NPU NPEXHNX
HacTponKax.

Ocumnnorpadbl cepun MS04000B ynpoLakoT NPoLece HaCTPOIAKK KaHana,
N03BONAA FPYNNUPOBATh UMPOBbIE CUTHAMBI U CHAGXATb UX METKamu, BBO-
aumbiMn ¢ USB knasuatypbl. CurHanbl MOXHO 06beAMHUTL B FPYNMY, NPOCTO
pa3meLLas ux Ha 3kpaHe pagoM Apyr ¢ apyrom. Korga rpynna cchopMupoBaHa,
BCE KaHasbl rpynmbl MOXHO NepemeLLaTb 0JHOBPEMEHHO. JTO CYLLIECTBEHHO CO-
KpaLLaeT Bpems HaCTPOWKM, CBA3aHHOE C OTAENbHbIM NepeMeLLeHEM KaXA0ro
KaHana.

KoHTponbHo-usmeputenbHble Npubopbl 1 060pyaoBaHue
Ocuunnnorpab! ¢ LUPOBbLIM JTIIOMUHOGOPOM 1 CMELLAHHBIX curHanos - cepu DPO/MS04000B

[po6Hnk P6616 MSO umeer fBe rpynnbl 0 BOCEMb KOHTAKTOB, ynpoLyas
MOAKIIIOYEHNE K TECTUPYEMOMY YCTPOMCTBY.

Pexum 6bicTporo 3axsara MagniVu™

OCHOBHOW pexuMm 3axeaTa LMPOBbIX CUrHaNoB ocuMnorpacos cepun
MS04000B no3BonseT 3anucbiBaTh 40 20 MIH. TOYeK CO CKOpocTbio 500
MgbI6./c (¢ paspeluennem 2 He). Kpome atoro ocuunnorpachsi MS04000B
npeAnaralT peXum 3axBata C BbICOKMM pa3peLLeHemM no BpeMeHu, NoNy4nB-
Lunit HasBaHue MagniVu, KOTOPbIA NO3BOJIAET 3anNMCbiBaTh B NamMATb Npuéopa
10 000 To4ek ¢ auckpetusauuein 1o 16,5 MBbl6./C (paspeLleHne No BpeMeHu
60,6 nc). 06e ocumnnorpammsl — ocHoBHas n MagniVu — 3axBartbiBatoTcs npu
KaXX[0M 3anycke, Np1 3TOM MOXHO NEPeKYaTbCa MeXIY HUMI U BbIBO-
IOUTb WX HA 3KPaH B PEeXMMe OCTaHOBNEHHOI UK XWUBOI pa3sepTkn. MagniVu
06eCcneynBaeT 3HaYNTENbHO NyyLliee paspeLUeHme No BPEMeHN, YeM Apyrie
CUCTEMbI 3aXBaTa aHaNOrM4HbIX MoZenei ocuunnorpacdos Apyrux Npou3BoaHN-
Tenei, BHyLIast YBEPEHHOCTb NMPY BbIMOMHEHNN TOYHBIX U3MEPEHMNI BPEMEHHbIX
COOTHOLLEHMIA UNHPOBBIX CUTHAMOB.

Mpo6Huk P6616 MSO

9TOT YHUKANbHbIA NPO6GHUK UMEET ABa N0Aa N0 BOCEMb KaHanoB. Kaxablii

113 BOCbMU CUTHANbHBIX Kabeneii NoAa cHabXeH HAKOHEYHUKOM C BO3MOX-
HOCTbHO MOAKITIOYEHUS BbIBOLA 3a3EMMIEHMS, YTO YNPOLLAET NOAKITIOYEHNE K
TECTMPYeMOMy YCTPOMCTBY. [Ins 6bICTPON MAeHTUDUKALNK NepBbIi KabeNb
KaX[oro noja okpatueH B rofly6oil LeT. B ka4ecTBe 06LLEro KOHTaKTa
«3eMAN» UCTIONb3YETCA NNOCKUIA LUTHIPEBOIA KOHTAKT, LWUMPOKO MCMOMb3YeMblii
B TECTOBbIX OCHACTKax. [lnfi NOAKMI0YEHNS K Fpynnam LUTbIPEBbIX KOHTAKTOB
Ha nnare TECTUPYEMOro YCTPOICTBA HA HAKOHEYHUKI NPO6HUKA P6616 HYXHO
YCTaHOBUTb aflanTepsbl, YANUHALIME «3eMASHON» KOHTaKT. P6616 obnagaet
NPEBOCXOAHbIMY 3N1IEKTPUYECKNMI XapaKTEPUCTUKAMU — ero BXOHAS eMKOCTb
coctasnset Bcero 3 nd, BxogHoe conpoTusnenne 100 kOm, yactoTa pernctpu-
pyembIx LM poBbIx curHanos npesbiwaet 500 MIy, a fANTeNbHOCTb UMMYTb-
cOB -0 1 HC.
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3anyck no KOHKPETHOMY nakeTy wuHel USB. Xentas ocuyunnorpamma
npescTasnaet coboi curHan D+, a cnHas — D—. Ocywnnnorpamma curHana
LUMHbI [T10KA3bIBAET JEKOANPOBAHHOE COAEPXUMOE NakeTa, BkaYas Crapr,
CuHxpoxu3aumio, VigeHtnghnkatop naketa, Agpec, KOHeyHyo To4Ky,
KoHTponbHyr cymmy, JaHHbie u CTon.

3aﬂyCK M0 CUrHanam nocnepoBaTesibHbIX LUAH U UX aHANTN3
(onuus)

CurHan nocneaoBaTenbHON LWMHBI COAEPXKUT, Kak NPaBuno, afpec, ynpasnsio-
LLY0 MHCHOPMALMIO, IaHHbIE U TAKTOBYIO 4aCTOTY, YTO 3aTPYAHSIET UHTEpPpe-
TaLWo N306paXEHIUS Ha 3KpaHe ocLunnorpada v BblAeneHne NHTEPECYOLNX
co6bituit. Ocumnnorpadsl cepun MSO/DP0O4000B npennaraioT yao6HbI Habop
CPeACTB OTNAAKM NOCNeA0BaTeNbHbIX LWKH, Takux Kak 12C, SPI, USB, Enternet,
CAN, LIN, FlexRay, RS-232/422/485/UART, MIL-STD-1553 u 2S/LJ/RJ/TDM,
BK/TI04as aBTOMATUYECKNIA 3anycK, 1eKOAMPOBAHNE 1 MOUCK.

3a|'|y0K Nno CUrHanam nocnenoBaTenbHbIX LWUH

Ocumnnorpadbl cepun MSO/DP04000B noamepxuBaioT 3anyck nNo COAepXu-
MOMY NaKeTa, Hanpumep, No Havasy, no KOHKPETHbIM afipecam UNN faHHbIM, N0
YHUKaNbHbIM MAEHTUMKATOPAM W T. M., TAKUX NONYNAPHBIX NOCNEA0BATENbHBIX
uHTepdeiicos, kak I2C, SPI, USB, Enternet, CAN, LIN, FlexRay, RS-232/422/485/
UART, MIL-STD-1553 n I2S/LJ/RJ/TDM.

lMpefcraBneHune WKHbl

BbICOKOYpOBHEBOE KOMOWHUPOBAHHOE NPELCTaBNEHNE OTAEeNbHbIX COCTaBNSA-
HOLWKMX CUrHana LWnHbI (TaKTOBOI7I 4aCTOTbl, JaHHbIX, BbIGOPA KpUCTNa U T. ﬂ.)
YNPOLLAeT MOUCK Ha4ana u KOHLA NakeToB U UAEHTU(UKALMIO X KOMINOHEHTOB,
TakuX Kak afpec, JaHHble, NLEHTUUKATOP, KOHTPONIbHAA CYMMA U T. M.

[leKoaupoBaHNe CUTHAOB LLMHbI

YcTanu ot NOCTOSIHHOMO NOMCKA TAaKTOBbIX YacTOT, Hyneit n eguHuy? Hagoeno
06beAnHATL 6UTbI B 6AIAThI U BbIYMCNATH LLIECTHAALATEPUYHbIE 3HAYEHNA? Tak
nopy4ute aty paboty ocumnnorpady! Mfocne Toro Kak Bbl ONPeAeNUTe LHY,
ocuunnorpadsl cepun MSO/DP04000B 6yayT nekoaMpoBaTh KaXAablii NakeT
Ha 3TOIA LWKHE 1 0TOBPaXKaTb ero 3Ha4eHMe B LIECTHAALATEPUYHOM, ABOMYHOM,
pecaTuyHom (Tonbko USB, Enternet, MIL-STD-1553, LIN u FlexRay), aecatuy-
HOM €0 3HaKoMm (Tonbko 12S/LJ/RJ/TDM) namn ASCII (tonbko USB, Enternet n
RS-232/422/485/UART) chopmare.
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10000001 1122 3344 55
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140014
160016
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0000 0000 0000 2000
Remote Frama
Remote Frame

4568 RCBS 7271
DESS CBFA 5045 ADSC
12

1122 3344

1122 3344 5560

C

757
TASSAASS
1507EEAT
13

Tabnunya cobbITuii 0TOOPaXAET AEKOAUPOBAaHHbIE nheHTugukarop, DLC, faHHbIe
U KOHTPONbHYI0 cymmy (CRC) ans kaxgoro naxeta wwuHsl CAN.

Tabnuua cobbiTuin

Kpome 0To6paxKeHNs AeKOLMPOBAHHBIX AaHHbIX HA CAMOW OCLUIorpamme,
MOXXHO NPEACTaBUTb 3aXBa4eHHble B MAMATb NPUGOPa NakeTbl B TABNMYHOIA
¢hopme NPMMEPHO TakK, KaK OHU NPEACTABAAOTCA B IMCTUHIE MPOrpammsl. [pu
3TOM NaKeTbl CHABXXatOTCA METKaMu BPEMEHU M pa3buBatoTCs Ha CTONOLbI

ANs KOKOOr0 OTAENbHOT0 KOMMOHEHTA (aApec, faHHble U T. n.). Coaepxumoe
TabnNLbl COBLITUIA MOXHO COXPaHWUTL B hopmaTe .Csv.

Monck

3anyck no curHanam nocnefoBaTenbHbIX LWMH 04eHb NONE3eH ANS BblAeNeHNs
MHTEPECYIOLMX COObITMIA. HO ecnu Bbl 3aXBaTWAN Takoe COBbITUE 1 XOTUTE ero
NpoaHanu3MpoBaTh, 4T0 Aenathb Aanblie? B Gbinble BpeMeHa B noMckax npu-
YNHbI BO3HUKHOBEHUS TOTO MW UHOTO COBLITUS BaM NPULLAOCH Obl BPYYHYIO
npoCMaTpuBaTh OCLMMNOrPaMMbl, MOACYUTLIBAA 1 Npeobpadys 6utbl. Ocumn-
norpades! cepun MSO/DP04000B no3BonsitoT aBTOMATN4YECKN NPOCMATpUBATh
3aXBa4eHHbIE JaHHbIE U BbINOMHATL MOMCK NO YKa3aHHbIM KPUTEPUSM, B TOM
yncne 1 N0 CoaepXXUMomMy nakeToB. Kaxaoe 06Hapy>XeHHOe Co6bITE MOMeYa-
eTCs MeTKOW. [ns 6bICTPOro nepemeLLeHns MexXay MeTKamMu MOXHO UCMOMb30-
BaTb kHOMKK Previous (<—) n Next (—) (Ha3ag v Bnepea) Ha NepefHen naHenu.
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Onpegenexne ob6nactn 6e30nacHou pabotsl. QyHKLMM aBTOMATUYECKOrO
W3MEPEHNS XaPAKTEPUCTUK MUTAHUS MO3BOJIAIOT ObICTPO M TOYHO AHANN3NPOBATD
TPaANLMOHHBIE NIAPAMETPbI UCTOYHUKOB MUTAHNS.

PeXUM KOHTPONS NPEAENbHbIX 3HAYEHNN, T0KA3bIBAIOLNI MACKY, CO3AaHHYI0 HA
OCHOBE 3Ta/lOHHOro curHana, n pe3ysbratbl CPaBHEHUA € PéaslbHbIM CUTHATIOM.
BbIBOANTCA TakxXe CTATUCTNYECKAS MHEPOPMAUNS O PE3YNbTATaxX CPABHEHUS.

AHann3 CTOYHUKOB NUTAHMS (OMLMA)

lMoCTOSAHHO pacTyLyne Tpeb0oBaHMA K YBEUYEHNIO BpeMeHW PaboTbl OT 6aTapeii n
nouck 6051ee 3KON0rMYHbIX PELIEHUI C MEHbLIMM 3HepronoTpebneHmem TpebyoT
0T pa3paboT4NKOB UCTOYHWNKOB NUTAHWS U3MEPEHNS N MUHUMU3ALMM KOMMYTa-
LMOHHBIX NOTepb. Kpome Toro, Ans ynosneTopexns Tpe60BaHuin MeXayHapos-
HbIX 1 HALMOHAMbHBIX CTAaHAAPTOB HA CUCTEMbI MUTAHMS, HE06X0AUMO N3MEPATH
HaNpPSXXEHUS UCTOYHUKOB MUTAHWSA, YACTOTY BBIXOAHOMO CMEKTPA 1 YPOBEHb
FapMOHUK B Liensx nuTaHus. /IcTopuyeckn CNoXnnoch Tak, 4To U3MepeHue atux
1 MHOTWX ApYriX napameTpoB C MOMOLLbIO ocuuanorpada 0THUMANo MHOTO Bpe-
MEHM 1 NPeACTaBNAN0 cob0i KpONOTAMBBIA Py4HOI npouecc. LononHNUTeNbHble
CpefCTBa aHanm3a UCTOYHMKOB NUTaHus ocuunnorpados cepun MSO/DP04000B
CYLLECTBEHHO YNPOLLAIOT 3TV Onepauui, No3BoAss 6bICTPO M TOYHO N3MEPATH
Ka4eCTBO MCTOYHMKOB MUTaHUS, KOMMYTALMOHHbIE NOTEPU, YDOBEHb FAPMOHNK,
o6nacTb 6e3onacHoi pabotel (OBP), Mogynsumio, nynbcauumu n CKOpocTb Hapac-
TaHWa ToKa u Hanpsxenns (dl/dt, dV/dt). Brarogapa nonHoi uHTerpaunm B cxemy
ocumunnorpada, cpeAcTaa aHanu3a UCTOYHUKOB MUTAHNS NO3BONSIOT OLHUAM
HaXaTUEM KHOMKI BbIMONHSATb aBTOMATMYeCKIE, BOCMPOU3BOANUMbIE N3MEPEHMS,
npuyem 6e3 BHELUHEro KOMMbIOTePa 1 CIIOXKHbIX MPOrpaMMHbIX HACTPOEK.

KOHTpOJ‘Ib npenenbHbIX 3HAYEeHUI 1 TeCTupoBaHue No Macke
(onuws)

PacnpocTpaHeHHol 3aaayei B npoLecce pa3paboTku ABNAETCA KOHTPONb napa-
METPOB ONpejeNeHHbIX CUrHanos. OfUH U3 METOJ0B, U3BECTHbIA Kak KOHTPOIb
npesenbHbIX 3HAYEHNIA, 3aKNI0YAETCS B CPABHEHMI UCCNEAYEMOro CUrHana ¢
3BECTHbIM 3TNIOHOM 3TOr0 CUTHaNa ¢ ONpefeNieHHbIMU NoNb30BaTenemM BepTu-
KanbHbIMM 1 FOPU30HTANbHBLIMYU JONycKamu. [lpyroii pacnpocTpaHeHHbIA METO,
3BECTHbIN KaK TECTUPOBAHWE N0 MACKe, 3aK/M04aeTCA B CPABHEHUW UCCNELYEMOro
CUrHana ¢ LWabnoHOM W BbISBIEHUN MECT, B KOTOPbIX OH C HUM He COBMajaerT.
Ocuunnorpads! cepun MSO/DP04000B noanepxusaroT 06a MeToaa, 410 yLo6HO
Ins AONTOBPEMEHHOT0 MOHUTOPUHIA N U3MEPEHUS XapakTepuCTUK CUrHanos B
X0[ie pa3paboTku 1 Ans TECTUPOBAHMA B COCTaBE NPOM3BOLCTBEHHBIX TUHNIA. [ns
NPOBEPKM COBMECTUMOCT NOJJEPXKMBAETCS 06LUMPHBIA HA60P KOMMYHUKALMOH-
HbIX 1 KOMMbIOTEPHbIX CTaHAAPTOB.

Kpome Toro, nonb3oBsatenb MOXeT C03JaBaTb COOCTBEHHbIE MACKU, U UCMONb30-
BaTb X ANS KOHTPONS CUrHANOB. TECT MOXHO NPUBECTM B COOTBETCTBME C BaLLNMM
Tpe6oBaHNAMM, YKa3aB ero [MTENLHOCTL B 6AMHULAX BPEMEHU UMW B YUCTE
OCLMNINorpamm, onpeLenvus Nopor CPaBHEHUS, KOTOPbIVA JOMKEH ObITb NPEeBbl-
LUEH Ans NPU3HAHUA TECTA HeYLa4YHbIM, YKa3aB Y1Cno NONafaHuii B Macky co
CTaTUCTU4ECKON MHCDOPMALIMEN 1 ONpeSenuB JeACTBUS, KOTOPbIE HAJ0 BbINONHATL
npu BbIXOAE 32 Npefenbl, HeyaaYHOM TECTUPOBAHMM 1 N0 3aBepLUeHuto TecTa. U
KaK Obl Bbl H ONPEAENANN MACKY — N0 U3BECTHOMY 3TNOHHOMY CUTHANY UK NO
creunanbHOMy Uiu CTaHgApTHOMY LWIA6MOHY — HUKOTAA eLle pa3bpakoBka curHana
B 3aBUCUMOCTU OT HANMYNS TaKUX aHOMANWIA, KaK BbIBPOCI, He 6blna CTONb Npo-
CTPOW, KaK Tenepb.

lpoekTnpoBaHue 1 paspaboTka BUAEOYCTPONCTB

MHorue nHxeHepbl, padoTatoLme ¢ BUAe0060pyn0BaHUEM, COXPAHAIOT NpesaH-
HOCTb aHanoroBbIM ocuMAnorpadpam, cunTas, YTo rpajauny SpKocTY Ha aucniee
9T patoT eANHCTBEHHBIN CNOCO6 3aMETUTb HEKOTOPbIE MENKe feTanu BUAEOCHT-
Hana. Bbicokas ckopocTb 3axBata ocuunnorpacos cepun MSO/DP04000B B cove-
TaHWK C rpagaLmsamMm APKOCTM CUrHana npeaocTaBnseT CTONb Xe MHOPMATUBHOE
1306paxeHue, Kak 1 Ha aHanoroBom ocuuinorpacde, 1 B T0 Xe BpeMs No3BonseT
pasrnsafeTb 3Ha4UTeNbHO 60Nblue feTanei 1 BOCNONb30BaTbCA BCEMU NPenmyLLe-
CTBaMU LnchpoBbIX ocumnnorpacdos.

Takme cTaHaapTHble PYHKLMK, KaK pa3meTka wkanbl B IRE n MB, BbipaBHMBaHMe No
nonsmM, NOAAPHOCTb BUAEOCUTHANA W aBTOHACTPONKA, AOCTATOYHO UHTENNEKTYamb-
Has Ans 06Hapy)XXeHUs BUAEOCUTHAMO0B, NPeBpaLLaT ocumnnorpadsl cepun MSO/
DP0O4000B B camble NpocTble B 06paLLeHuy Npueopbl Ans BUAEONPUNOKEHNA. A
6narofaps nonoce 1 T 1 4eTbIpEM aHaNOroBLIM BXOAAM, OCLMANOrpadsl cepun
MS0Q/DP04000B 06napatoT A0CTATO4HBIMMU XapakTepucTukamn Ans pabotsl ¢
aHaNoroBbIMM 1 LMMPOBLIMYM BAEOCUTHANAMMU.

Momumo 3Toro BMAEOMYHKLMK ocumunnorpados cepun MSO/DPO4000B gonon-
HAOTCA ONUMOHANbHBIM MOAYNEM BUAe006padoTkin DPO4VID. Mogyns DPO4VID
npeAnaraeT Hanbonee NONHbIN B CBOEM Knacce Ha6op hyHKLuiA 3anycka no
curdanam HDTV 1 cneumanbHbIM (HECTaHAAPTHbIM) BUAEOCUTHANAM.
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Ocuumnnorpadbl ¢ LMGPOBLIM IIOMUHO(OPOM 1 CMELLIAHHBIX curHanos - cepun DPO/MS04000B

MSO/DP04000B npn3saH obneryuts Bally pa6oTy. bonbwioi gucnnei ¢
BbICOKUM PAa3PELLIEHNEM OKA3bIBAET MESTbYalLLNe MOJPO6HOCTY CUrHana.
CnevuwnasnbHble OpraHbl yrpaBieHns Ha NepeaHe NaHesn ynpoLyaroT paboTy.
J1Ba xoct-nopta USB Ha nepesHes naHemm no3BonsitoT COXPaHATb CHUMKN
9KpaHa, HacTpovikv Mpubopa v 0CUMIIOrPaMMbl HA BHELUHNX HOCUTENSX.

Bce ana komdopTHON pa6oThl

bonbLuon ancnanen ¢ BbICOKUM paspeLLeHnem

Ocuunnorpads! cepun MSO/DP04000B 060pyaoBaHbl 60bLLUM APKAM
10,4-1t0/MOBbIM (264 MM) LBETHbIM aucnneem (XGA) co CBETOAMOAHOI Noa-
CBETKOW, NO3BONSAOLLMM PACCMOTPETb MeNbYaiLLKe NOAPOBHOCTN CUrHana.

CneunanbHble OpraHbl yNpaBneHns Ha NepeHei naHenu

OpraHbl ynpasneHus napameTpamin BEPTUKANbHOrO OTKIOHEHUS 1S KAXKAOM0
KaHana ynpoLLaoT paboTy ¢ npuéopom. Bam 6onbLue He NPUaeTCS Nonb30BaThCs
OfiHAM Ha6OPOM PErYNATOPOB [/1S BCEX YETbIPEX KaHanoB.

MHTepdeiics!

[1Ba xocT-nopTa USB Ha nepeaHei naHenn no3BONSAOT COXPAHATL CHUMKM 3Kpa-
Ha, HaCTPOIiKKM NPU6OPa 1 OCLMANOTPAMMbI HA BHELUHUX HOcUTeNsX. Ha 3agHen
naHen pacnonoXeHsl ele Asa xocT-nopta USB 1 nopT BeoMoro ycTponcTea
USB ansi AMCTaHUMOHHOMO YNpaBeHns ocumnnorpadom ¢ KomMnbtotepa unu
ans nogkntoydeHuns USB knasmatypbl. MopT Begomoro yctpoiictea USB MOXHO
1CNOoNb30BaTh NS NPSMONA NeyvaTin Ha coBmecTMoM ¢ PictBridge® npuntepe.
BctpoenHbin nopt Ethernet 10/100/1000 BaseT o6ecne4mBaeT NOAKNOYEHNE K
NOKanbHbIM CETAM, a BULEOBbIXOA N03BONSET BbIBOANTL M306PaXEHNE 9KpaHa
ocuunnorpada Ha BHeLLHWI A MOHUTOP UK NPOEKTOP. BO3MOXHOCTb MOHTMPOBA-
HWS CETEBbIX ANCKOB YNPOLLAET COXPaHEHIUe KOMWiA 3KpaHa, KOH(UTYPALMOHHbIX
(haiinos u pe3ynsratos U3mepeHnin. KoHGMrypaumnoHHble gannbl u aiinsl ¢
ocLuUnnorpaMmMamu MoryT 6bITb NOTOM CHOBA 3arpy»eHbl B ocumunnorpac ¢
ceTeBoro aucka. Bee ocumnnorpadbl cepun MSO/DP0O4000B cosmecTumbl ¢ LXI
Knacc C.

HebonbLune pa3mepbl

He6onbLline pa3mepbl U YyA06HOE KOHCTPYKTMBHOE NCMOMHEHNE ocuunnorpada
N03BONSIOT NErko NepemeLLaTh ero MeXay n1abopaTopusimu, a ry6uHa, BCero
147 MM, 3KOHOMWT AparoLeHHOe MeCTO Ha paboyem cTone.

www.tektronix.com

HebosnbLune pasmepsi ocymnnorpagos cepun MSO/DP040008B 3koHOMAT
JAParoLyeHHoe MecTo Ha pabo4em CTONE n CTEHAE.

Wntepgpevic TekVPI yripoLyaet nogkmoYeHne npobHNKOB K ocUmnorpagy.

WHTepdoeiic npo6HMKoB TekVPI™

WNHTepdeiic nogknoyeHns npo6HNKos TekVPI cyLiecTBEHHO ynpowlaeT paboTy.
Mpo6HuKK TekVPI 060pya0BaHbl MHAMKATOPAMMW COCTOSAHWUA U OpraHamu
yNpasieHns, B TOM YUCI1e KHOMKOM BbI30BA MEHIO HACTPOKI NPOBHUKOB,
pacrnonoXeHHoit npaMo Ha kopnyce. VHTepdpeiic TekVPI o6ecneynsaeT npamoe
NOAKM0YEHNEe TOKOBbIX NPOBGHIUKOB, NO3BONAS 060ATUCE 6€3 0TAENBHOM0 UC-
TOYHWKA NUTaHus. bonee Toro, noaaepXnUBaeTcs AMCTAHLNOHHOE yNpaBieHue
npo6Hukamm Yepe3 nutepdenc USB, GPIB unu Ethernet, 4To no3sonset ruéko
1CMONb30BaTh UX B COCTABE aBTOMATUYECKNX KOHTPONIbHO-U3MEPUTENbHbIX
cucTem.
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MS04104B - Crosstalk on dala lines
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10 OpenChoice® Desktop obecrneynBaeT COBMECTHYH paboTy ocymuniorpaga c
KOMIbIOTEPOM.

PacLuMpeHHble CPEfCTBA aHaNn3a

[1nq BbIBOZA AaHHBIX W PE3YNbTaTOB M3MEPEHUIA 0CUUNNorpadoB cepumn
MS0/DP04000B focTaTo4HO NOAKMIOYMTL OcUmMAnorpad K KOMbKTepy
kabenem USB. Bce Heobxoammoe nporpammHoe o6ecneyeqmne — NI LabVIEW
SignalExpress™ Tektronix Edition, OpenChoice® Desktop n naHenm nHcTpymeH-
ToB Microsoft Excel n Word — BX04AT B CTaHAAPTHbIA KOMMEKT NOCTaBKMN
o6ecne4nBatoT 6bICTPOE 1 NPOCToe B3aumogencTeme ¢ MK, paboTatowmm nog
ynpasneHunem Windows.

MporpammHoe o6ecneveHne NI LabVIEW SignalExpress™ Tektronix Edition no-
3BONAET MTHOBEHHO 3aXBaTbIBaTb, FEHEPMPOBATb, AHANN3MPOBATH, CPABHNBATD,
MMNOPTMPOBATH 1 COXPAHATb OCLMANOrpPaMMbl 1 Pe3ynbTaTbl U3MEPEHNIA
MyTem NPOCTOr0 NepeTacknBaHNs Mblllbi, He TPe6Ys Npu 3TOM HUKAKOro Npo-
rpammupoBanus. OnunoHansbHas npodeccrnonansHas sepcus N0 npegnaraet
6onee 200 BCTPOEHHbIX (PYHKLWIA A5 LONONHUTENIbHON 06pabOTKM CUTHANOB,
pacLIMPEHHOr0 aHanu3a, CBUNMPOBAHNSA 1 ONpefeneHns COOCTBEHHbIX 3TanoB
U3MEpEHMS.

KoHTponbHo-u3mepuTenbHble Npu6opbl U o6opyaoBaHue
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Be6-uHtepchevic LXI npesoctaBaset JOCTYN K CETEBbIM HACTPOKAM,
006ecneq4nBaeT (yHKUNY SNCTAHUMOHHOIO yNPaBIEHUSA U NePeSaIn JaHHbIX
yepes CTaHAapTHbIN bpay3ep.

,D,HFI ynpotieHua paﬁOTbI MO>XHO NCNONIb30BaTb BXOAsALLEEe B KOMMNNEKT NOCTABKN
M0 OpenChoice Desktop, KoTopoe 06ecne4mBaeT B3aMOLECTBIE OCLMANOrpa-
¢a ¢ komnbtoTepom Yepes nopt USB unu LAN, no3sonss nepefasarb HaCTPOil-
Kn, ocumMnnorpamMmmbl 1 CHUMKK 3KpaHa.

Kpome Toro, ocuunnorpadsl cepun MSO/DP0O4000B MoXHO noakno4arh K
noKanbHow cetu. NMpunaraemblit Be6-MHTEPEIAC AAET MHDOPMALINIO O TEKYLLE
KOHUrypauun ocumunnorpada, BKNo4as CeTeBble HACTPOIKM. Bbl MoxeTe
M3MEHSATL CeTeBble HAaCcTPOKK ocuyunnorpadga MSO/DP04000B npsamo Yepes Be6-
MHTEPEIAC C 3aLLNLLEHHOI Naponem CTpaHuubl. Be6-uHTepdenc ¢ NOLAEPXKKONA
LXI Takxe N03BONSET OCYLLECTBAATL YAANEHHOE YNpaBieHue npuéopom ¢ no-
moLLbto nonynsipHoro MO AucTaHUMOHHOO ynpaBneHus e*Scope®. MoxHo name-
HATb CETEBYIO KOH(MIypaLmio, HacTpamBaTb NPUBOP, COXPaHATb CHUMKMN 3KpaHa
1 AaHHbIe, COXPaHATL/BOCCTAHABMBATL HACTPONKM ocumnnorpada cepun MSO/
DP04000B npsmo 4epe3 Be6-NHTEPEIC C 3aLLMLLEHHOI NAPOEM CTPAHNLbI.

www.tektronix.com
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TexH14ecKune xapakTepucTuku

CucTema BEPTUKANbLHOr0 OTKNOHEHWS aHaNoroBbIX KaHanoB

Napametp MS04034B MS04054B DP04102B / DP04102B-L DP04104B / DP04104B-L
DP04034B DP04054B MS04102B / MS04102B-L MS04104B / MS04104B-L

Y1Cno BXOLHbIX KaHAN0B 4 2 4

Ananorosas nonoca nponyckanus (-3 ab), 5 mB/gen. — 1 B/gen. 350 My, 500 Mry, 1My 11Ty

PacueTHoe Bpems HapacTaHus 5 MB/gen. (Tunosoe) 1 HC 700 nc 350 nc 350 nc

AnnapatHoe OrpaHuyeHue NOOCH NPOMYCKaHWS

20 MI'y nan 250 Mry

Pexum Bxoaa

CBsi3b M0 MOCTOSAHHOMY TOKY, CBSI3b N0 NEPEMEHHOMY TOKY

BxoaHoe conpotusneHue

1 MOwm 1%, 50 Om 1%

[lnanasoH BxoAHoOM YyBCTBUTENLHOCTM, 1T MOM

ot 1 mB/gen. go 10 B/gen.

[lnanasoH BX0AHOM YyBCTBUTENbHOCTU, 50 OM

ot 1 mB/gen. go 1 B/gen.

BepTukanbHoe paspelueHune

8 6uT (11 6MT B pexKMMe BbICOKOTO paspeLLeHus)

Makc. BxogHoe HanpspkeHue, 1 MOm

300 B_ . (KAT Il) c nukoBbIMK 3Ha4eHnaMN < +425 B

Makc. BxogHoe HanpspkeHue, 50 Om

5B

CKB

CD.KB.
C NUKOBbIMM 3Ha4eHnsMN < +20 B

MorpeLwHocTb YCUNeHs NOCTOSHHOIO HanpsXXeHus

+1,5 %, ¢ yxyawenuem Ha 0,1 %/°C npu Temnepatype 6onee 30 °C

Pa3Baska Mexay KaHanamu

>100:1 Ha yacToTe <100 MI'y 1 >30:1 Ha yacToTe oT 100 Ml 10 BEpPXHEN rpaHULLbl NONOCHI

nponyckaxsua, ansa aByx N6bIX KaHaNOoB ¢ 04NHAKOBO HYBCTBUTENIbHOCTHHO

[lnana3oH cmeLLeHus

CucTema BEPTUKANLHOrO OTKNOHEHUS LNPOBLIX KaHANoB

BxopHoe conpoTuBneHue 1 MOm 50 Om MapameTp Bce mopgenu MS04000B
ot 1 mB/gen go 50 mB/nen +1 B +1B Y1cno BXOAHbIX KaHanos 16 (ot D15 mo DO)
ot 50,5 mB/pen fo 99,5 mB/nen +0,5B +0,5B [ToporoBble HanpsXKeHus OTaenbHas HaCTPOMKA ANS KAXXAOro KaHana
ot 100 mB/gen no 500 mB/gen +10B +10B Bbi6op 3Ha4eHNit noporos TTN, KMON, 3CJ1, ncesgo-3C/1, onpeaens-
oT 505 mMB/aen o 995 mB/pen +5 B +5 B MO0 nonb3osaTenem
ot 1 B/nen 10 5 B/nen +100 B +5 B [lnanasoH 3Had4eHnit noporos,  +40 B

HaCTpanBaeMblx N0b30BATENIEM
o1 5,05 B/gen no 10 B/gen +50 B - P

MakcumanbHoe BxofHoe Hanps- 42 B

XKeHune

[MorpewHocTs ycTaHoBku nopora +(100 MB +3% OT yCTaHOBNEHHOTO

3Ha4eHns)

MaxkcumanbHbiii guHamudeckuin 308 (<200 MTu)

[nanazoH BXOJHOr0 CUrHana 10B_, . (>200 Mru)

MwuHuManbHbIA pasmax Hanpa- 400 mB

XKeHns

BxoaHoe conpoTtusnexune 100 kKOm

BxopHas eMKoCTb Npo6HuKa 3nd

BepTukansHoe paspeLueHne 1 6ut
Cuctema ropu30HTabHOrO0 OTKNOHEHNA aHANOroBbIX KaHanoB
MapameTp MS04034B MS04054B DP04102B / DP04102B-L DP04104B / DP04104B-L

DP04034B DP04054B MS04102B / MS04102B-L MS04104B / MS04104B-L

MakcumanbHas 4acToTa AMCKpeTU3aummn (BCe KaHarbl) 2,5 [BbI6./C 2,5 BbI6./C 5 IBbI6./C 2,5 BbI6./C
MakcumanbHas LinHa 3anucu (BCe KaHanbl) 20 MITH. TOYeK 5 MITH. TO4eK
MakcmmanbHasa NpoLoKMTENIbHOCTL 3axBaTa ¢ MaKCcu- 8 mc 8 mc 4 mc 2 MC

MasnbHOW 4acTOTON AMCKPETU3aLMK (BCE KaHanbl)

[lnanasoH CKOpOCTH PasBepTKM

ot 1 He/pen po 1000 c/@en

o1 400 nc/gen go 1000 c/gen 0T 400 nc/pen po 1000 c/men

[lnanasoH 3amepxKi PassepTKu

ot —10 genenuin go 5000 ¢

[lnanasox KomMneHcauun casura a3 Mexay KaHanammn

125 He

lMorpewHocTb passepTkn

+5 x 10 B nto6om nHTEpBane >1 mc

92 www.tektronix.com
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Cuctema rOPM30HTANIbHOTO OTKMOHEHWS LM(POBbIX KaHaNoB

MapameTp Bce mogenu MS04000B

HyBCTBUTENBHOCTb CXeMbl 3anycka

Napametp Onucaxue

MakcumanbHas Yactora
ANCKPeTU3aLnn (OCHOBHOM
pexum)

500 MsbI6./c (pa3peLueHue 2 He)

BHYTpeHHuit 3anyck, CBA3b N0 NOCTOSHHOMY TOKY

Bxon 1 MOm (ce mogenu) 0,75 penenus ot 0 go 50 Mr'u, yBenuuusaetcs 4o
1,3 Aenexus npu HoMUHanNbHoM nonoce (ot 1 MB/

MakcumanbHas anuHa
3anncu (OCHOBHON PeXUM)

20 M7H. To4eK (5 MIH. ToYek anis mojenei L) nen po 4,98 mB/nen)

0,4 penenus o1 0 go 50 MI'y, ysenuymnBaetcs

Bxopg 50 Om (mogenu

MakcumanbHas 4actoTa
auckpetusauyun (MagniVu,
BCE KaHanbl)

16,5 IBbI6./c (paspeLueHune 60,6 nc) 350 MIy v 500 Mrwy) [0 1 feneHns npu HOMUHaNLHOM nonoce

(6onee 5 mB/gen)
0,4 nenexus ot 0 go 50 MTu, ysenu4unsaetcs

Bxop 50 Om (mogenu 1 M)

MakcumanbHas anuHa
3anucu (MagniVu, Bce
KaHanbl)

10 ThiC. TOYEK, LIeHTPaNbHAs TOYKA COOTBET-
CTBYET MOMEHTY 3anycka

[0 1 fieneHns npu HOMUHANLHON Nonoce

BHewHuit 3anyck

[lononHMTENbHbII BXOL, 200 mB o1 0 go 50 My, yBenn4umsaetcs 4o

MuHumanbHas gnuTens- 1 He 500 MB npu HOMUHaNbLHOI NONoCe
HOCTb MMMyNbCa (BCE -

KaHanbl) [lnana3oH ypoBHen 3anycka

Casur a3 mexay kaHanamu 200 nc (HoM.) Napamerp Onucanue

MakcumanbHas 4actota 500 My Jlio6oi KaHan +8 [IeNeHWil 0T LEHTPa 3KpaHa
nepeknioyeHns BXoaa MakcumanbHas 4acToTa CUHYCOMAANbHOTO BHGLIHMA 3NyCK (JONONHI- 8 B

curHana, Kotopyro MOXXHO BOCPOM3BECTY B BUAE
MeaHpa. Heob6xoanm KOPOTKWA YATUHUTENb
3eMNN B KOXLOM KaHane.

9T0 MakcumMarnbHas 4acToTa npu MUHUMaNbHOM
amnnutyge curHana. Mpu 60MbLUNX amMnaIuTygax
MOXXHO MOMY4MTb 6OMbLUYIO YACTOTY NEepeKnto-
YeHuns.

TEebHbIA BXOL)
CeTb

®UKCMPOBAHHbINA YPOBEHb, NPUGIN3UTENBHO
50 % OT HanpsXKeHus ceTn

VIHAMKaums 4acToTbl CUTHANA 3anycka
LlecTmpaspsaaHbIi 4acTOTOMEP A CUrHana 3anycka.

Cucrema 3anycka

MapameTp

Onucauue

OCHOBHbIE PeXXuMbl 3anycka

ABTOMATMYECKMIA, HOPMANbHBIA 1 OJHOKPATHBIIA

Twn BXoAa 3anycka

CBA3b N0 NOCTOSHHOMY TOKY, N0 NEPEMEHHOMY
ToKy, ®HY (nogasnexune 4actotsbl >50 KI'L),
®BY (nogasneHue YacToT <50 KI'y), nogasneHue
LyMa (CHVKAET YyBCTBUTENbHOCTb)

[lnanasox 3afiepXku 3anycka

0120 HC B0 8 ¢

Pexxumbl 3anycka

Pexum Onucanue

®OpoHT oNOXMTENbHbLIA UAK 0TPULATENbHBIA (PPOHT Ha NO6OM KaHane Uin Ha LONOSHUTENBHOM BXofe nepefHen naHenu. BoamoxHa cBa3b
M0 NOCTOSIHHOMY TOKY, nepemeHHomy Toky, ®HY, ®BY 1 nogasneHue wyma.

MocnepnoBatenbHOCTb 3ajepxka 3anycka Ha Bpems oT 4 HC A0 8 . Vinu 3agepxxka 3anycka [0 HeKOToporo cobbitus — o1 1 4o 4000000 cobbITuiA.

(B-Tpurrep)

[nutenbHOCTb MMNyNbCa

3anyck no nonoXMTeNbHLIM UK OTPULATENBHBIM UMMYNbCAM, ANUTENBHOCTb KOTOPbIX >, <, = UK # YKa3aHHOMY 3Ha4eHuIo (0T 4 HC
no 8 c).

Bpems oxuganus

3anyck B cny4ae, eCnv B Te4eHMe YKa3aHHOro nepuofa Bpemeni (0T 4 HC A0 8 ¢) He ByneT 06HapY)XeHO HU OJHOr0 UMMYMbCa.

MoBpeXeHHbIA UMNYNbC
(pauT)

3anyck no UMMymbCY, KOTOPbIA NEPECeK OfWH MOPOT, a 3aTeM, He Nepecekas BTOPOro Nopora, CHOBA NEPeceK Nepsblit.

JNornyeckoe BbipaxeHue

3anyck B TOM Cny4ae, e HeKOTOPOE JIOMNYECKOe BbIPaXXEHWe COCTOAHUS KaHAN0B NPUHUMAET 3Ha4eHue «J10XKb» WK COXpaHAeT
3Ha4eHne «/cTuHa» B Te4eHMe ykazaHHOro BpemeHu (0T 4 He o 8 c). /10601 13 BXOLOB MOXXHO UCMOMb30BaTh B KA4ECTBE MCTOYHMKA
TaKTOBOr0 CUrHana, no nepenagy KOTOporo NPOBepsieTCs noruyeckoe BoipaxeHue. Jloruyeckue sHavequs (U, WK, N-HE, UNA-HE),
yKa3aHHble ANS BCEX aHaN0roBbIX 11 LNGPOBbIX BXOAHbIX KaHanoB, ONpeaensoTcs kak Boicokoe, Hu3koe unm beapasnuyxo.

YCTaHOBKa 1 YfiepXKaHue

3anyck no HapyLLeHMI0 BPeMeHN YCTAHOBKM M BPEMEHN yaepKaHus MeXy CUrHANOM TakTOBOIA 4acTOTbl M MOABEHNEM AAHHbIX Ha
Nt060M M3 BXOAHBIX KaHANoB.

[NUTeNbHOCTb NONOXU-
TeNbHOro/0TpNLATeNLHOrO

(hpoHTa

3anyck no opoHTaM UMNYNbCOB, KPYTU3HA KOTOPbIX B0MbLUE UKW MEHbLUE YKA3aHHOMN BENNYNHLI. DPOHT MOXET 6bITb NONOXN-
TeNbHbIM, OTPULLATENbHBIM UK NHObIM.

BuaeocurHan

3anyck no BCEM CTPOKAM, HEYETHbIM, YeTHbIM UK Bcem nonsm BugeocurHanos NTSC, PAL n SECAM.

PacwmpeHHblit Habop BMaeo-
CUrHanoB (ONUNOHANBLHO)

3anyck no BupeocurHanam 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 cneumanbHbIM BUAEOCUTHANAM C ABYX- U TPEXYPOBHEBON CUHXPOHU3ALMEN.

[2C (onunoHanbHo)

3anyck no cTapty, NOBTOPHOMY CTapTy, cTony, nponywieHHomy ACK, agpecy (7 unu 10 6uT), JaHHbIM UK aapecy W AaHHLIM Ha LUNHAX
I2C co ckopocTbto fo 10 Méut/c.

SPI (onumoHanbHo)

3anyck no SS, MOSI, MISO unun MOSI n MISO Ha wuHax SPI co ckopocTbio fo 50,0 Méut/c. (Mpumeyanne. Mogenu DP04102B
1 DP04102B-L noaaepxusatoT TonbKO 2-npoBogHom SPI).
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Pexum Onucauue

USB (onuuoHansHo) HW3KOCKOPOCTHAsA LUMHA: 3amyCcK N0 CUTrHAMy CUHXPOHU3auun, copocy, nayse, BO30OHOBEHNIO, KOHLY NakeTa, MapkepHOMY NakeTy
(appecy), nakeTy [aHHbIX, NAKETY YCTAHOBKM COEAMHEHMS, CNeLManbHOMY NakeTy 1 N0 OLN6Ke.
3anyck no mMapkepHOMy nakeTy — no6oi Tun mapkepa, SOF, OUT, IN, SETUP; agpec MOXHO yka3aTb 415 Tuna Mapkepos: n6oi
mapkep, OUT, IN u SETUP. MoxHo onpeaenuTb 3anyck no agpecy, KOTOpbIA <, <, =, >, >, # yKa3aHHOMY 3Ha4eHUI0 WK Nonagaet B
npejensl Unu 3a npefenbl yKasaHHoro fuanadoHa. Homep dpeiima mapkepa SOF MOXHO BBOAMTbL B ABOUYHOM, LLIECTHAALATEPUYHOM,
6€33HAKOBOM [eCATUYHOM 1 6e3pa3nnyHoM hopmare.
3anyck no nakety AaHHbIX — Nt060I TN AaHHbIX, DATAQ, DATAT; MOXHO OnpeaenuTb 3anyck no AaHHbIM, KOTOPbIE <, <, =, >, >, #
YKa3aHHOMY 3Ha4eHW0 UAN NONAAAK0T B MPeAesbl U 3a Npefenbl YKa3aHHOro AnanasoHa.
3anyck no nakeTy yCTaHOBKM COeANHEHNS — No60I Tun ycTaHoBKN coeguHenns, ACK, NAK, STALL.
3anyck no cneuynanbHOMY nakeTy — 060 CneumanbHblid TUM, 3ape3epBMPOBAHHbIN.
3anyck no owmbke — nposepka PID, CRCS unu CRC16, BcTaBka 6UTOB.

MONHOCKOPOCTHASA LUMHA: 3aMyCK N0 CUrHamy CUHXPOHU3aLuUn, copocy, nayse, BO30OHOBEHNIO, KOHLLY NakeTa, MapkepHOMY NakeTy
(appecy), nakeTy [aHHbIX, NAKETY YCTAHOBKM COEAMHEHMS, CreLmanbHOMy NakeTy 1 N0 OLINOKe.

3anyck no mMapkepHOMy nakeTy — no6oi Tun mapkepa, SOF, OUT, IN, SETUP; agpec MOXHO yka3aTb /1 TUna Mapkepos: no6oi
mapkep, OUT, IN u SETUP. MoxHo onpeaenuTb 3anyck no agpecy, KOTOpbIA <, <, =, >, >, # yKa3aHHOMY 3Ha4eHUI0 WK nonagaet B
npejensl U 3a npefenbl yKasaHHoro guanaszoHa. Homep dpeiima mapkepa SOF MOXHO BBOAMTbL B ABOUYHOM, LLIECTHAALATEPUYHOM,
6€33HAKOBOM [IECATUYHOM 1 6e3pa3nnyHoM hopmare.

3anyck no nakety AaHHbIX — Nt060I TN AaHHbIX, DATAQ, DATAT; MOXHO OnpeaenuTb 3anyck no AaHHbIM, KOTOPbIE <, <, =, >, >, #
yKa3aHHOMY 3Ha4eHU0 MW NONAAAloT B MPeaenbl UK 3a Npefenbl YKa3aHHOro AnanasoHa.

3anyck no nakeTty yCTaHOBKM COeANHEHUS — No60I Tun yctaHoBKN coeguHenns, ACK, NAK, STALL.

3anyck no cneunanbHOMY nakeTy — Nto60i cneunanbHbiid Tun, PRE, 3ape3epBinpoBaHHbiIii.

3anyck no owmbke — nposepka PID, CRCS unu CRC16, BcTaBka 6UTOB.

BbICOKOCKOPOCTHASA LUMHA: 3aMyCK N0 CUrHany CUHXPOHU3aLnK, copocy, nay3e, BO30OHOBMEHNIO, KOHLLY NakeTa, MapKepHOMY NakeTy
(appecy), nakeTy [aHHbIX, NAKETy YCTAHOBKM COEAVHEHMS, CreLManbHOMy NakeTy U N0 OLINOKe.

3anyck no MapkepHOMy nakety — nto6oii Tun mapkepa, SOF, OUT, IN, SETUP; agpec MOXHO yKa3aTb Ans Tuna Mapkepos: Nto60i
mapkep, OUT, IN u SETUP. MoxHo onpeaenuTb 3anyck no agpecy, KOTOpbIA <, <, =, >, >, # yKa3aHHOMY 3Ha4eHUI0 WK nonagaet B
npejensl Ui 3a npefenbl yKasaHHoro guanasdoHa. Homep dpeiima mapkepa SOF MOXHO BBOAMTbL B ABOUYHOM, LLIECTHAALATEPUYHOM,
6€33HAKOBOM [ECATUYHOM 1 6e3pa3nnyHoM hopmare.

3anyck no nakety AaHHbIX — Nto60M TN faHHbix, DATAQ, DATA1, DATA2, MDATA; MOXHO OnpefenuTb 3anyck no AaHHbIM, KOTOpbIE <,
<, =, >, >, # YKa3aHHOMY 3HA4YEHUI0 UK NONAZAIOT B MPeAenbl UK 3a NPefeNbl YKa3aHHOro A1ana3oHa.

3anyck no nakeTty yCTaHOBKM COeANHEHUS — N060N Tun ycTaHoBKK coeaunHenns, ACK, NAK, STALL, NYET.

3anyck no cneunanbHOMy nakety — nto6oi cneunanbHblid Tun, ERR, SPLIT, PING, 3ape3epBupoBaHHbIid. M0XHO yKa3aTb KOMMNOHEHTbI
naketa SPLIT, Bkntoyas:

AZLpec KOHLeHTpaTopa,;

Myck/3asepLueHne — 6e3pasnuyHo, nyck (SSPLIT), 3aBepwienne (CSPLIT);

Appec nopra;

Ha4anbHble 1 KOHE4HbIe 6UTbI — 6e3pasNnYHO, YNpaBieHne/0CHOBHAA 4aCTb/NpepblBaHne (MOSTHOCKOPOCTHOE YCTPONCTBO, HU3KOCKO-
POCTHOE YCTPOICTBO), PABHOMEPHbIN (4aHHbIE B CEPEeANHE, JaHHbIE B KOHLE, JaHHbIE B Ha4ane, JaHHble Be3ae);

TN KOHEYHOTO MyHKTA — 6€3pasNnyHO, yNpaBsfeHne, PaBHOMEPHbIA, 0CHOBHAs YacTb, NPEpbIBaHNE.

3anyck no owubke — nposepka PID, CRC5 nnn CRC16, niobas.

MopnepxKa BbICOKOCKOPOCTHOM LUMHBI peannu3oBaHa ToNbKO B MOAENsX ¢ Noaocoi nponyckanus 1 1w,

Ethernet (onumoHanbHo) 10BASE-T: 3anyck no pasgenutenio Hayana cpeitma, MAC agpecy, ynpasnsiowleit nncopmauun MAC Q-Tag, anuHe/Tuny MAC, 3aro-
nogky IP, 3aronosky TCP, gaHHbim knuenta TCP/IPv4/MAC, koHuy naketa, owubke FCS (CRC).
MAC agpec — 3anyck no 48-6UTHOMY afpecy UCTOYHIKA UAN afpecy NPUEMHIKA.
Ynpasnstowas nicpopmaums MAC Q-Tag — 3anyck no 32-6uTHomy 3HaueHuo Q-Tag.
Onnna/tun MAC — 3anyck no Benn4uHe, KOTopas <, <, =, >, >, # yKa3aHHOMY 16-0UTHOMY 3HAYEHMIO N NONAZAET B NPeAensl unu 3a
npefenbl YKa3aHHOro AnanasoHa.
3aronosok IP — 3anyck no 8-6utHomy 3HadeHuto IP npoTokona, anpecy UCTOYHUKA, aapecy NpUeMHMKa.
3aronoBok TCP — 3anyck no nopTy UCTOYHWUKA, MOPTY MPUEMHIKA, HOMepY NOCneA0BaTeNbHOCTU 1 HoMepy Ack.
[anuble knnenta TCP/IPv4/MAC — 3anyck no BenuuuHe, KOTopas <, <, =, >, >, # yKa3aHHOMY 3Ha4eHUI0 AW nonagaet B npeaensl
UK 32 Npefienbl ykazaHHoro Anana3oHa. MoxHO ykasbiBaTb 4Mcno 6aiiTos Ans 3anycka B npegenax ot 1 go 16. BapuaHTbl cmeLLeHus
6anTa — 6eapasnnyHo, 0-1499.

100BASE-TX: 3anyck no pasgenutento Haqana cppeiima, MAC agpecy, ynpasnstoweii nicpopmauun MAC Q-Tag, anune/tuny MAC,
3aronoBky IP, 3aronoeky TCP, gauHbim knueHta TCP/IPv4/MAC, KoHuy naketa, oxuaanuio, ownbke FCS (CRC).

MAC agpec — 3anyck no 48-6uTHOMY aapecy UCTOYHMKA UK aAPecy NPUEMHUKA.

Vnpaenstowas nicpopmaums MAC Q-Tag — 3anyck no 32-6utHomy 3HaueHuo Q-Tag.

Onuna/tun MAC — 3anyck no Benn4mMHe, Kotopas <, <, =, >, >, # yKa3aHHOMY 16-6UTHOMY 3Ha4eHN0 UK NONAZAET B NPeAenbl Uiu 3a
npeAenbl YKa3aHHOTo AnanasoHa.

3aronosok IP — 3anyck no 8-6utHomy 3Ha4eHuio IP npoToKona, aapecy MCTOYHMKA, afpecy NPUeMHMKA.

3aronoBok TCP — 3anyck no nopTy UCTO4YHUKA, MOPTY NPUEMHIKA, HOMEepY NOCneA0BaTeNbHOCTU U HoMepy Ack.

[anuble knnenta TCP/IPv4/MAC — 3anyck no BenuunuHe, KOTopas <, <, =, >, >, # yKa3aHHOMY 3Ha4eHUI0 AW NonagaeT B npeaensl
UK 32 Npefienbl ykazaHHoro AnanasoHa. MoxHO ykasbiBaTb 4ucno 6aiiTos Ang 3anycka B npegenax ot 1 go 16. BapuaHTbl cmeLLeHus
6anTa — 6eapasnuyHo, 0-1499.

CAN (onumoHanbHo) 3anyck no Havany dpeiima, Tuny peiima (AaHHble, ANCTAHLMOHHOE ynpaBneHue, OWwnoka, neperpyska), naeHtudukaropy (CTax-
JapTHbIA UKW PACLUMPEHHBIIA), AaHHBIM, MAEHTU(UKATOPY W LaHHbIM, KOHLY ¢hpeitma, nponyLieHHomy ACK unu no olum6bke BCTaBKu
6uToB B curHanax WuHbl CAN co ckopocTbio 4o 1 M6éuT/c. Kpome TOro, MOXXHO HaCTPOUTbL 3anyck TaK, 4T06bl OH cpabaTbiBan Npu
CO6M0AeHMM YCNOBUS <, <, =, >, > WK # [1S HEKOTOPOr0 YKa3aHHOro 3Ha4eHus. 1o yMon4yaHuMIo HacTpanBaemas nonb3oBaTenem To4Ka
BbIGOPKM yCTaHaBNNBAETCS PaBHOM 50 %.

LIN (onumoHanbHo) 3anyck nNo CUHXPOCUTHANY, MAEHTUUKATOPY, AaHHbIM, MAEHTU(MKATOPY 1 AaHHbIM, Mpobyxaatowemy dpeiimy, yebinasiowemy

(bpeiimy 1 No TakuM OLLINOKAM, KaK OLUIMOKIN CUHXPOHU3ALMI, YETHOCTM UM KOHTPONBHOM CyMMbI, CO CKOpocTbi Ao 100 K6uT/C (N0
onpegenenuto LIN, 20 k6ut/c).
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Onucauue

FlexRay (onuuoHanbHo)

3anyck no Havany peiima, Tuny dpeiimMa (HOpManbHblii, UHPOPMALMOHHDIRA, HYNEBOW, CUHXPOHUSUPYIOLLAIA, CTAPTOBINA), UOEHTUDN-
KaTopy, YMCAY LMKIOB, MOS0 3aBEPLUEHIS 3arofioBKa, AaHHbIM, MAEHTUMKATOPY U JaHHbIM, KOHLY (hperima unn no oLmbkam, Taknm
Kak owwmnbka CRC 3aronoska, CRC Tpeiinepa, HyneBoro dopeiima, gopeiima CUHXpOHM3aLUm Unm CTaptToBoro opeiimMa co CKOPOCTbH A0
100 Méwurt/c.

RS-232/422/485/UART
(onumoHanbHo)

3anyck no ctapToBoMy 6UTY nepeaadu, CTapToBOMY 6UTY Npuema, KOHLY NepeiaBaemMoro nakeTa, KoHLY NPUMHAMaeMOro nakeTa, nepe-
[aBaeMbIM [JaHHbIM, NPUHIUMAEMbIM aHHbIM, OLLIUGKE YETHOCTI Nepeaiun v OLLMGKe YeTHOCTM NpUemMa co CKopocTbio A0 10 M6uT/C.

MIL-STD-1553 (onuuo-
HaNbHO)

3anyck no CUHXpocUrHany, Tuny cnosa*! (komaHga, cTatyc, AaHHble), KOMaHAHOMY cnoBy*' (oTaenbHo 3apaértces RT agpec, T/R, cy6a-
LPec/pexum, CHETYNK COB JAHHBIX/KOA PEXmMMa, 4ETHOCTb), CNOBY cTaTyca™' (oTaenbHo 3afaérea RT agpec, ownbka coobLieHus,
060pynoBaHue, 6UT 3anpoca Ha 06CNyXUBaHUe, NPUEM LLIMPOKOBELLATENbHON KOMaHAbI, 3aHATOCTb, doniar NOLCUCTEMbI, MTPUHATUE
3anpoca AuHamunyeckoro ynpasnenns wuHoit (DBCA), dnar TepMuHana, 46THOCTb), COBY AaHHbIX (3a4aBaemMoe nofb30BaTeNem
16-6MTHOE 3Ha4YeHNe), OLINOKE (CUHXPOCUTHANA, YETHOCTU, KOJA MaHYecTep, CBASHOCTU AaHHbIX), BPEMEHW 0XMAAHNS (MUH. BpeMs OT
4 pno 100 mkc, makc. Bpems 0T 12 go 100 MKC; 3anycK OCYLLECTBNAETCS, eCNK BPEMS MeHbLUE MUHUMANbHOr0, 60JbLIe MakCUMasb-
HOro, NONaAaeT WK He NoNazfaeT B AuanasoH). RT agpec MOXHO HaCTPOUTb Tak, YTOObI 3anyCcK NPOUCXOAWA B TOM Clyyae, v ero
3HAYEHNE =, #, <, >, <, > 3aAaHHOMY 3Ha4YeHMI0, INB0 NONafaeT B MPeAenbl UK BbIXOAUT 3 MPeAenbl 3afaHHOM0 AnanasoHa.

[28/LJ/RJ/TDM (onumo-
HamnbHO, He COBMECTUMO
¢ mopensamu DP04102B
1 DP04102B-L)

3anyck no BbI6OpY CNoBa, N0 CMHXPOCUrHany operima unu no AaHHbIM. Kpome TOro, MOXXHO HacTpOMTb 3anyck TaK, 4To6bl OH cpaba-
TbiBas NPY COBMIOAEHNN YCNOBUA <, <, =, >, > UK # 1 HEKOTOPOr0 YKa3aHHOr0 3HA4YEHUA Uu Npu nonagaHni 3Ha4eHns B Npesensl
UK 32 Npefenbl yKazaHHoro AnanasoHa.

MakcumanbHas ckopocTb nepefayn aaHHbix ans 12S/LJ/RJ pasHa 12,5 Méur/c.

MakcumanbHas ckopocTb nepegayu aanHbix ans TDM pasHa 25 Méwut/c.

www.tehencom.com

MapannenbHas WnHa

(Tonbko ang mogenein MSO) TMopnepKMBaOTCA LBONYHbLIE W LLIECTHAALATEPUYHBIE YACNA.

3aI'IyCK M0 3HaYEHNAM JaHHbIX HA NapaniensHON WuHe. MapannenbHas WrHA MOXET UMETb paspagHocTb 0T 1 go 20 6ur.

™ Tpu BbIGOPE 3amycka no KOMaHAHOMY C/I0BY GyAeT NPOMCXOANTL 3anyCK N0 KOMAHAHBIM C/I0BaM W HEOMPEAESIEHHbIM C/I0BaM KOMaHAbl/cTaTyca. Mpu BbIGOPe 3anycka no cnosy cratyca Gynet
NPOMCXOANTb 3aNMyCK MO CTATyCy U HEOMpPeAeNeHHbIM CNOBaM KOMaHAbI/cTaTyca.

Pexumbl perncrpauny JaHHbix W3mepenue Onucanue
Pexum Onucaxme MncTorpamma lucTorpamma npeacTaBnseT co60i MacCUB 3HAYEHNIA, 0Tpa-
Bbi6opKa 3aXBaT BbI6MDAEMIX SHAGHM KaKoLLKMX MOMIHOE YNCNO0 NONafaHuii B 3afaHHYH0 NOMnb30-

- BaTenem 0651acTb 9KpaHa. MMcTorpamma BbIBOSUTCS B BUAE
06HapyxeHne 3axear ruT4en AnuTensbHocTbio 0T 800 nc (Mogenu ¢ rpachuka pacnpefeneHns Yucna nonaanmii, a Takke B BUAe
MUKOBbIX nonocov 1 Tu) um ot 1,6 He (Modenu ¢ noniocoit 350 n MaCCMBA YMCTIBHHBIX 3HAYEHINN, KOTOPbIE MOXKHO M3MEPATb.
3HaueHi 500 M) Ha Bcex pexumax pasepTky. NcTouHukn — Kanan 1, Kawan 2, Kanan 3, Kanan 4, OnopHbli
YepeaHeHue VcpeaHerue oT 2 fo 512 ocumnnorpamm. curHan 1, OnopHblid curian 2, OnopHbIi curHan 3, ONopHbIi
Orubatouas OrubaroLas MUHUMYMOB-MAaKCUMYMOB, 0TpaXaroLLas CUTHan 4, MATEMATU{ECKAE (DyHKLU

’ Tunbl — BepTUKanbHas, ropu3oHTanbHas
[aHHble, NONYYeHHbIE B pe3ynbTaTe 06HAPYXEHNS NMUKOBbIX
3Ha4YeHNI B TEYEHIE HECKONMbKUX 3aXBaTOB. Cratuctuyeckne  4vcno ocuMnnorpamm, YUCNo Nonaganui B NPIMOYroNbHIK,
Bbicokoe paspe- YcpefHeHue cepuu 3axBaToB B PeanbHOM BPEMEHU YMEHb- napameTpbl HUCNO NMKOBBIX SHA1EHUA, MEAUAHA, MAKCUMYM, MUHIMYM,
weHme LLIABT CY4aHBI LLYM W NOBLILIAET BEPTHKANLHOE Pa3pe- curHana Ha pasmax OT nuKa Ao NuKa, CPefHee 3HaYeHue, CTaHAApTHOe
wieHe. OCHOBE FMCTO-  OTK/IOHeHue, curma 1, curma 2, curma 3.
rpaMmbl

MpokpyTka

[MpoKpyTKa ocumMnnorpamMmbl o 3KpaHy crnpaea Haneso co
CKOPOCTbI0 Pa3BEPTKN MeHbLUe i pasHoit 40 mc/gen.

I3mepeHne napameTpoB ocumniorpamMm

Maremartuyeckas 06paboTka ocuunIorpaMmm

MapameTtp

Onucauue

Apvlqomemqecme CNnoXeHue, Bbl4MTaHNE, YMHOXEHUE W AeNEHUe.

N3mepenue Onucanue onepaum
Kypcops! Ocyunnorpamma i 3kpa. Marematunyeckue VHTerpupoBanue, guddepeHumposanue, 6bicTpoe Npeod-
ABTOMaTnyeckune 29, BOCEMb M3 KOTOPbIX MOXHO BbIBECTU HA 3KPaH OAHO- onepaumn pasoBaHne dypbe.
13MepeHns BPEMEHHO. BO3MOXHO U3MepeHune CrieflytoLLmxX napameTpos: BbICTPOE NPE06-  AMMANTYIHBIA CREKT
nepuoj, 4acToTa, 3afepXKa, ANMTeNbHOCTb NEPEAHEro 1
3a[Hero (hPOHTa, CKBXKHOCTb MONOXUTENLHbIX NMMYbCOB, ?;30::?3%@ Bbi6op BepTUKanbHoro maciitata brd cornacHo nuHei-
CKB@XHOCTb OTPULATENbHbIX UMNYNbCOB, ANTENBHOCTb yp HOMY CPEAHEKBAAPATN4ECKOMY 3HA4€HNIO UK CPEAHEKBA-
NONOXMTENIbHOIO UMMNYNbCA, ANUTENLHOCTb OTPULLATENIbHOTO Apatnyeckomy 3HaveHuio B AbB.
UmMnynbca, AMUTENLHOCTb NaKeTa, (Dasa, NONOKNTENbHbI Bbi6op okHa BI®: npamoyronbHoe, XemmuHra, XeHHuHra
TAUTY, OTPULATENbHBIA FANTY, JBOAHON pa3max, amnauTyaa, unu bnakmana-Xappuca.
z;’:;::e”;paﬁm; T:V;:zmgg?l%?:;mrs;cgyeﬁell\:::,szMayM PaciunpeHHble Bosmomnovonpe,uenenme pacLUMPeHHbIX anre6panyeckmnx
TMMBCKO® 3HAHEHNE, CEIHEKBATDATHHECKDE N0 NEpHaLY MaTeMaTnyeckme BbIPKEHWI, BKIHOHAIOLLMX OCLMINOrPaMMbl, OMOPHbIE OCLMN-
’ ’ yHKUMY norpammbl, Matematuyeckue yHkuum (brd, uxterpupo-
YUCNO NONOXKMUTENBHBIX UMMYALCOB, YUCNO OTPULIATENbHbIX BaHMe, MDEPEHUMPOBAHIE, TIOTaDUcDM, SKCTIOHEHTA, KODEHb
MMMNYNbCOB, YUCIIO NOSOXKMUTESNTbHbIX (DPOHTOB, YNCNO OTPY- KBa,U,p:’:lTHbII?I, MO, CHHYC, kocvmyc, TaﬁireHc, pa,quém,
UATENLHLIX (DPOHTOR, ANOWAAL W ANGWAAL NePHOAR. CTeNeHb), CKansApHble 3Ha4YeHns, 40 ABYX OMpeaensembix
CratucTnyeckas  CpefHee 3Ha4gHWe, MUHUMYM, MAaKCUMYM, CTaHAAPTHOE N0Nb30BATENIEM NEPEMEHHbIX 1 Pe3ynbTaTbl NapameTpu4ecknx
06paboTka OTKIOHEHMe. 3MEPEHHiA (Nepro, 4acTOTa, 3a[EPKKA, MONOXUTENbHbIIA
pe3ynbTaToB (PPOHT, OTpULATENbHBIA (OPOHT, ANUTENLHOCTb MONOXKUTENb-

OnopHble YpoBHM

Onpeaensemble NOb30BaTENEM OMNOPHbIE YPOBHYU 15 aBTO-
MaTUYECKINX M3MEPEHUIA MOXHO YKa3blBaTb B NPOLIEHTAX UM
B (DM3MYECKMX eANHMLAX.

Ctpo6upoBaHue

Bbigensiet KOHKPETHOE NOsBNEHNE COObITUS B 3aXBAYEHHOM
CUrHane Ans BbIMNOJHEHWA ero U3MepeHuns. BoinonHsaeTcs ¢
NOMOLLIbHO KYpCOPOB 3KpaHa Unn KypcopoB CurHana.

HOrO MMMyNbCa, AMNTENbHOCTb OTPULATENBHOTO UMNYAbLCA,
DNNTENbHOCTb NaKeTa, CKBOXXHOCTb NONOXUTENbHbIX
MMMYNbCOB, CKBXHOCTb OTPULATENbHbIX UMMYLCOB, NOMO0-
XKUTENbHBIA FNTY, OTPULATENbHBIA FMNTY, JBONHON pa3max,
aMNnTyAa, CPeaHeKBaapaTMYecKoe 3Ha4eHne, CpeaHeKBa-
NIpaTN4ecKoe 3a Nepuog, BbICOKUIA YPOBEHb, HU3KMIA YPOBEHb,
MaKCUMyM, MUHUMYM, CPeaHee 3Ha4eHune, CpeaHee 3a nepuoa,
nnoLass, NNoLas 3a nepruos 1 rpadpuky TpeHaa), Hanpumep,
(Intg(Ch1 - Mean(Ch1)) x 1,414 x VAR1).
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N3mepeHue napameTpoB UCTOYHMKOB MUTAHUS (ONLMOHANBHO)

MporpamMmHoe obecnedeHmne

N3mepenne Onucanue MpoaykTt Onucauue
KayecTtBO nuta- CpeaHeKBaApaTU4eCKoe HanpskeHne, NMK-hakTop Hanps- NI LabVIEW [TONHOCTbIO MHTEPAKTUBHASA U3MEPUTENbHAA Ccpefda,
oKX Hanps- )KEHUS, 4acToTa, CPpeaHeKBaapaTUYeCKNin TOK, NUK-hakTop SignalExpress ONTUMM3NPOBAHHAA Ans ocumunnorpados cepun MSO/
XKEHWiA TOKA, aKTUBHAAA MOLLHOCTb, NMOJIHAA MOLLHOCTb, PEaKTUBHASA Tektronix Edition ~ DP04000B, no3BonstoLas 3axarbiBaTb, FeHePUPOBATh,
MOLLHOCTb, KO3(D(ULNEHT MOLLHOCTY, CABUT (Da3bl. aHann3npoBaTb, CPaBHMBATb, UMNOPTUPOBATb U COXpa-
KommyTaunonHble ToTepu mownoctu: T, , T, MPOBOAMMOCTb, BCErO. HATb CUTHalbl 1 PE3YTIbTATbI USMEDEHNI NyTeM NPOCTOro
notep Motepu anepru: T, T NpoBoAMOCTb, BCero. NepeTackMBaHNs MblLUbIO, He TPe6Ys Npu 3TOM HUKAKOro
nporpamMmMmpoBaHus.
Fapmonunyeckne  THD-F, THD-R, cpegHekBaapaTuyeckoe 3Ha4YeHue. CTaHgapTHast Bepcus 10 NOAAEPKMBAET 3axBaT, YNpas-
COCTaBNALLME pachuyeckoe n TabnnyHoe NpesCcTaBneHNe rapMOHUK. NEHUe, MPOCMOTP M 3KCMIOPT XKUBbIX CUHAN0B. onHas
Tectuposanue cornacHo IEC61000-3-2 Knacc A u MIL-STD- sepcust (SIGEXPTE) 306aBnsieT hyHKLMM 06paboTKM
1399, pasen 300A CUrHana, pacLUnpeHHble (YHKLMI aHann3a, PyHKLMN
Mynbcayum HanpsixeHue nynbcauuii 1 TOK Nynbcawuii. M3MEPEHNs CMELLAHHbIX CUTHANOB, CBUMUPOBAHUSA,
AHanu3 mogy- Tpachv4eckoe NpeacTaBneHne MOZYNALMM ANUTENbHOCTY MPOBEPKY PaHMHbIX YCNIOBIM 11 OMPENIENAEMbIE N0/b30-
nauyun NONOXNUTENbHOTO UMNYNbCa, AUTENIbHOCTU 0TpULATESb- BaTenem nolarosble onepauun. [ing kaxaoro npuéopa

HOro umnynbca, nepnofa, 4acToTbl, CKBRXXHOCTU NOJI0XKN-
TeJIbHbIX U OTPULATENIbHbIX UMNYNbCOB.

06nactb 6e30-
MacHoii paboTbl

lpachuyeckoe NpefCTaBNEHNE M TECTUPOBAHIE NO MAcKe
o6nacTi 6e30MacHON PaboTbl MMMYNbCHBIX UCTOYHNKOB
NNUTaHNS.

dV/dt n di/dt

13mepeHine CKOPOCTM HapaCTaHUst HANPSKEHUs U TOKA C
MOMOILLbI0 KyPCOPOB.

KOHTpOﬂb NpeseNbHbIX 3Ha4eHUIA 1 TECTUPOBAHME MO MACKe (OFILI,VIOHaﬂbHO)

MapameTtp Onucauue

Mpunaraemble ITU-T, ANSI T1.102, USB
CTaHAapTHble

Macku

icTO4HMK curHana

KoHTponb npeaenbHbIX 3Ha4eHni: nto6on Kaxani - KaHan4
unm n6oi R1 - R4
TecTpoBaHue no macke: nto6on Katani - Kaxan4

Co3gaHue macku

BepTukanbHblit fONYCK ANS KOHTPONA NpefenbHbIX
3HadeHmin ot 0 go 1 geneHuns ¢ warom 0,001 penexus;
[OpN30HTaNbHbIA AOMYCK AN KOHTPONS NPeAeNbHbIX
3Ha4eHuit ot 0 8o 0,5 genenus ¢ warom 0,001 fenexus.
3arpyska CTaHAAPTHOM MacKu U3 BHYTPEHHEN NamMaTy
3arpyska cnewnansHON Mackn U3 TeKCTOBOro ghaiina ¢
4NCIIOM CErmMeHTOB [0 8

MacwrabuposaHue
Macku

[puBsA3Ka K MCTOYHUKY BKITIO4EHA (Macka macLuTabupyercs
ABTOMaTWU4ECKW NPU U3MEHEHNI HACTPOEK KaHana ucToy-
HWKa)

lpuBS3Ka K MCTOYHMKY BbIK/OYEHA (Macka He MacLuTaou-
pyeTcs Npy U3MEHEHUN HACTPOEK KaHana UCTOMHMKA)

Kputepun octa-
HOBa TecTa

MuHumanbHoe Yucno ocuunnorpamm (ot 1 go 1000000;
6eCKOHEYHO)

MuHUManbHbIA nHTEpBaN BpemeHu (0T 1 cekyHabl 1o 48
4acoB; 6ECKOHEYHO)

Mopor npesbi-
LeHus

0t 1 go 1000000

[encrteus npu
Heya4HoM 3aBep-
LeHUM TecTa

[TpekpaTuTb 3axBaT, COXPaHUTb CHUMOK 3KpaHa B (hain,
COXPaHMTbL ocLMnnorpammy B (aiin, pacneyararb CHUMOK
9KpaHa, BbIBECTU CUTHAN 3anycka, yCTaHoBUTb curian SRQ
UHTEpdenca AMCTAHLMOHHOMO YNPaBneHus

[JeicTaus npu
YLAYHOM 3aBep-
LeHUN TECTA

BbiBecTn curHan 3anycka, yctaHoBuTb curHan SRQ mHTep-
(beiica AMCTAHLMOHHOrO YNpaBneHus

OT06paxeHue
pe3ynbTaToB

CocTosiHMe TecTa, 06LLee YACNO0 OCLMANOrpamm, Y1cno
HapyLLIEHWIA, YacTOTa NOABNEHNS HapYLLIEHWNA, 06LLee YNCNO
TeCTOB, 4XC/0 HeyAa4HbIX TECTOB, 4aCTOTa NOABIEHNA
Heyaa4HbIX TECTOB, MpoLUe/LLIee Bpems, 06LLee YMCIo
nonagaHnii B Kbl CErMeHT Mackm

www.tektronix.com

noctynHa 30-gHeBHas npo6Has Bepcus atoro M0.

OpenChoice® O6ecneynBaeT 6bICTPOE M MPOCTOE B3aNMOAENCTBIE

Desktop ocuunnorpados cepun MSO/DP04000B ¢ komnbloTepamu,
pa6otarowumn nop ynpasnexdmem Windows, 4epe3 UHTep-
tbeiic USB unu LAN. Mo3sonseT nepeaasarb U COXPaHATh
HACTPOMKM, OCLMNNOrPaMMbl, Pe3ynbTaThl U3MEPEHMI
1 CHUMKM 3KpaHa. B coctas M0 BXOAAT NaHenu UHCTpy-
meHTOB Word u Excel, no3sonstoLime aBTOMaTm3npoBarb
3axBar 1 nepefady AaHHbIX M CHUMKOB 3kpaHa B8 Word n
Excel ans coctaBneHms 0THETOB W JanbHELLIEro aHanmaa.

[paisep IVI 0O6ecneynBaeT CTaHAAPTHbIA MHTEPEIAC NporpaMMnpo-
BaHWA NPMOOPOB NS PACNPOCTPAHEHHbIX NPOrPAMMHbIX
nakeToB, Takux kak LabVIEW, LabWindows/CVI, Microsoft.
NET n MATLAB.

e*Scope® (M0 lNo3sonset ynpasnate ocuunnorpadgamm cepun MSQO/

anctaHumoHHoro  DP0O4000B no ceTu Yepe3 CTaHAapTHbIA 0603peBaTenb

ynpaeneHus Yepe3 UHTepHeta. Mpocto BeeguTe IP agpec unu ceteBoe UMs

BeO-uHTepdeic)  ocumnnorpada u Homep nopta :81, u B o6o3pesarene
OTKPOETCS CTpaHMLUa ynpasneHus.

Be6-uHTepdeiic  O6ecneymBaeT noaknoyeHmne K ocuunnorpady MS0/

LXI Knacc C DP04000B yepe3 cTaHaapTHbIA 6pay3ep mytem BBoAa IP
afpeca Unu ceTeBoro UMeHu ocuuniorpada B afpecHyto
CTPOKy 6pay3epa. Be6-uHTepenc no3BonseT KOHTPOAUPO-
BaTb COCTOSIHME W KOH(DUIypaLmio Nnpubopa, KOHTPOnMpo-
BaTb 1 M3MEHSATbL CETEBbIE HACTPOIKM, a TAKXE YNPaBAsATh
ocuunnorpacpom ¢ nomoLLbio e*Scope®. Anroputm pa6oTbl
WHTepdheiica cooTeeTcTBYeT cneundukaumam LXI Knace C.

XapakTepuctuku gucnnes

NapameTp Onucanue

Tun gucnnes MKuakokpuctaninmyeckuin UeTHoii TFT gucnnen ¢ guaro-
Hanblo 10,4 groima (264 Mm).

PaspeLuerne 1024 nukceneit No ropu3oHTann x 768 nukcenemn no BepTu-
Kanu (XGA).

MpeacrasneHne  BekTopbl, TOYKM, NepeMeHHOE NOCNecBeyeHne, 6ecko-

CWUrHanos HEYHOE NOCECBEYEHME.

KoopaunHarHas lMonHas, ceTka, CNoLWHas, nepekpecTue, pamka, IRE n mB.
ceTka

®dopmar YT u ogHoBpemeHHO XY/YT.
CkopocTb 3axsata >50 000 ocumnnorpamm B CeKyHIY (Makc.).
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Knumaruyeckue ycnosus

Mopt Onucanue MapameTp Onucanue
BbicokockopocTHo  MoaaepxuaeT USB HakonuTenm, MpUHTEpPbI U KNasu- Temneparypa
xocT-nopt USB 2.0 atypsl. [lga nopTa pacnonoxXeHbl Ha nepesHeil naHenu Pa6oyas 0T 0 10 +50 °C
1 Ba — Ha 3afHeil.
— XpaHeHus 0T -20 no +60 °C
MopT BEAOMOro PacnonoxeH Ha 3agHeit naHenu. Mopaepxusaet
ycTpoitcTea USB 2.0 ynpasnexue ocLmnnorpacdhom 4epes nHTepdeiic OTHocUTeNbHaA BAXHOCTb
USBTMC nnu GPIB (c nepexoaHukom TEK-USB-488) u Pa6oyas Bbicokas: o1 +40 o +50 °C, o1 10 00 60 %
NPSMYI0 pacneyaTky Ha Bce NPUHTEPbI, COBMECTUMbIE Huskas: o1 0 o +40 °C, ot 10 go 90 %
¢ PictBridge. XpaHeHus Bbicokas: oT +40 7o +60 °C, ot 5 1o 60 %

CeTeBoii nopt

Poszetka RJ-45, noaaepxmBaeT cTaHaapT
10/100/1000Base-T.

Bbixon BugeocurHana
XGA

PoseTka DB-15, no3BonseT BbIBECTI 3KPaH OCLMNO-
rpacha Ha BHELUHWA MOHUTOP WAW NPOEKTOP.

LlonoNHUTENbHbIA
BX0J

Pasbem BNC Ha nepepHeit naHenu. BxoaHoe conpoTuB-
nexue 1 MOm. Makc. BxogHoe HanpspkeHue 300 B
(KAT II) ¢ nukoBbIMU 3Ha4eHuaAMN < +425 B.

CP.KB.

Huskas: o1 0 go +40 °C, o1 5 5o 90 %
BbicoTa Hap, ypoBHEM Mopst
Pa6oyas 3000 meTpoB
XpaHeHus 12 000 meTpoB
CnyyaiiHas Buopauus
HopmaTtnBHble AOKYMEHTbI

Bbixog KomneHcaTopa
npo6HNKa

KOHTaKTbI Ha nepeaHeit naHenm
Amnnutyga 2,5 B
YactoTa 1 KI'u.

BcnomoratenbHbli
BbIXOA

Pasbem BNC Ha 3agHeit nanenm

V,,(BbICOKMI): >2,5 B 6e3 Harpysku, >1,0 B ¢
Harpyskoii Ha 3emmio 50 Om

V. (Hu3kuir): <0,7 B npu BbIXOAHOM TOKe <4 MA; <0,25
B ¢ Harpy3koii Ha 3emio 50 Om

BbIx0[} MOXHO HaCTPOUTb HA BbIBOS MMMYMbC-

HOr0 CUrHana npu 3anycke ocuunnorpada, BbiBoA
BHYTPEHHE TaKTOBOW 4acTOTbl ocumanorpadga unm
BbIBOA CUTHANA NpU KOHTPONE MPAHNYHbIX 3HAYEHNI 1
TECTUPOBAHMM MO MacKe

Bxoa BHeLLHEro onop-

HOro curHana

[eHepaTop TaKTOBOI 4aCTOTbl MOXET CUHXPOHU3MPO-
BaTbCA C BHELLUHUM OMOPHbLIM reHepaTopom YactoToi 10
My (10 My +1 %)

3amok Kensington

Cnot Ha 3agHeit NaHenu Ans CTaHAApPTHOro 3amka
KeHCUHITOHA.

KpenneHue VESA

CtaHpapTHble To4ku kpennexus VESA 100 mm (MIS-D
100) Ha 3agHeit nasenu npuéopa

LXI (PacLumpeHue nokanbHO CeTu Ans n3MepuTenbHbIX Npuoopos)

MapameTp Onucanue
Knacc LXI Knacc C
Bepcus V1.3
VicTo4HuK nutanus
Napametp Onucanue
Hanpsxenne 07 100 go 240 B +10 %
Yacrora 0T 45 po 66 'y (85-264 B)
o1 360 po 440 'y (100-132 B)
Motpe6nsaemas 225 Bt (makc.)
MOLLHOCTb

[a6aputbl 1 Macca

Pa3mepbl, MM

Bbicota 229
LWnpuHa 439
Tny6uHa 147
Macca, kr

HetTo 5
BpytTo 10,7
Kondurypaums gna - 5U

YCTAHOBKM B CTOWKY

3a30p Ans oxnax-
LeHunst

51 MM ¢ NeBoil 1 C 3aAHelt CTOPOHbI Npubopa

dnekTpomarHnTHas [upektusa EBpocoto3a 2004/108/EC
COBMECTUMOCTb

besonacHocTb

UL61010-1, BTopas penakuus; CSA61010-1, BTopas
pepakums; EN61010-1:2001; IEC61010-1:2001
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NHdopmaums ans 3akasa

Mopnenu DP04000B

HaumeHoBanue Onucanue

lMporpammHoe o6ecneverne ans otnagku NIAC

no Onucanue

DP04034B 4-KaHanbHbI ocumunnorpad ¢ UMMpOoBLIM NHOMU-
Hocbopom, 350 MTwu, 2,5/2,5/2,5 BbI6./c no 1/2/4

KaHanam, AnuHa sanucy 20 MITH. To4eK

FPGAVIEW-A-MSO M0 FPGAVIEW ans ocumnnorpacos cepun MS04000B
nns otnagku NJTAC Altera. JluueHams ans yCTaHOBKM C
NPUBA3KOI K CEPUIAHOMY HOMepY ocuunorpada.

DP04054B 4-KaHanbHbI ocumnnorpad ¢ uMpOoBLIM NHOMU-
Hocpopom, 500 MTwu, 2,5/2,5/2,5 8bI6./c no 1/2/4

KaHanam, AnuHa sanucy 20 MIH. To4eK

FPGAVIEW-A-MSO-PC M0 FPGAVIEW ans ocumnnorpados cepun MS04000B
nnsa otnagku NJAC Altera. JTuueH3uns ans ycTaHOBKM

Ha K.

DP04102B-L 2-KaHanbHbIA ocumnnorpad ¢ unpoBbIM IHOMUHO-
opom, 11Ty, 5/2,5 IBbI6./C N0 1/2 KaHanam, annHa

3anncK 5 MIH. To4ek

FPGAVIEW-X-MSO MO0 FPGAVIEW ans ocumnnorpacos cepun MS04000B
ans otnagku MANC Xilinx. JTuueH3ns gns ycTaHoBKM ©

NPUBA3KOI K CEPUIAHOMY HOMepy ocuunorpada.

DP04102B 2-KaHanbHbIil ocumnnorpad ¢ LunpoBbIM MIIOMUHO-
opom, 1 ITu, 5/5 BbI6./c N0 1/2 KaHanam, AnuHa

3anucu 20 MAH. To4ek

FPGAVIEW-X-MSO-PC MO FPGAVIEW ans ocumnnorpacos cepun MS04000B
ans otnaaku NNAC Xilinx. JluueH3ns ans ycTaHOBKK

Ha K.

DP04104B-L 4-KaHanbHbIi ocumnnorpad ¢ LNpoBbIM MIOMUHO-
dopom, 1w, 5/5/2,5 TBbI6./c no 1/2/4 kaHanam,

[UIMHA 3anucK 5 MIH. ToYeK

DP04104B 4-KaHanbHbIi ocumnnorpad ¢ LnpoBbIM MOMUHO-
dopom, 1 ITw, 5/5/5 ebI6./c no 1/2/4 kaHanam, AnuHa

3anucu 20 MNH. ToYeK

Mopenn MS04000B

HaumeHoBaHue Onucanue

MS04034B Ocuunnorpad CMeLIAHHBIX CUTHANOB, 4 aHaNoroBbIX 1
16 uncpoBsbIx kaHanos, 350 Mr'y, 2,5/2,5/2,5 IBbi6./c

no 1/2/4 kaHanam, gnuHa 3anucu 20 MiH. To4eK

MS04054B Ocuunnorpad CMeLIAHHBIX CUTHANOB, 4 aHaNoroBbIX 1
16 undpoBsbIx kaHanos, 500 Mry, 2,5/2,5/2,5 I'Bbi6./c

no 1/2/4 kananam, anuHa 3anucu 20 MiH. TO4eK

MS04102B-L Ocuyunnorpad CMeLUaHHbIX CUrHANoB, 2 aHaNoroBbIX
1 16 umdposbix kaHanos, 1 1w, 5/2,5 8b16./¢c No 1/2

KaHanam, AnuHa 3anucu 5 MiH. To4eK

MS04102B Ocuunnorpad CMeLLUaHHbIX CUrHANoB, 2 aHaNoroBbIX
1 16 undposbix kaHanos, 1 Iy, 5/5 BbI6./c no 1/2

KaHanam, AnuHa sanucy 20 MIH. To4eK

MS04104B-L Ocuunnorpad CMeLLUaHHbIX CUrHaNoB, 4 aHanoroBbIX n
16 undposbIx kaHanos, 1 ITu, 5/5/2,5 BbI6./c no 1/2/4

KaHanam, AnuHa sanucy 20 MIH. To4eK

MS04104B Ocumnnorpacy CMeLIaHHbIX CUTHANOB, 4 aHaNOroBbIX 1
16 undposbIx kaHanos, 1 Tu, 5/5/5 IBbI6./c no 1/2/4

KaHanam, anuHa sanucy 20 MiH. To4eK

B KOMNNEKT NOCTaBKN BCEX MOAENEi BXOAUT: OANH NACCUBHbLIA NPOOHUK HA
KaX[bl aHanorosblit kaHan (TPP0500 500 Mry, 10X, 3,9 n® ana mogenen ¢
nonocoi nponyckanus 500 MI'y u 350 MIy; TPP1000 1 ITw, 10X, 3,9 n® ans
mojeneit ¢ nonocon nponyckanus 1 ITu), nepefHss Kpbiwka (200-5130-xx),
pykoBOACTBO nonb3osatens (071-2810-xx), KOMNAKT-ANCK C AOKYMeHTaLMen
(063-4300-xx), N0 OpenChoice® Desktop, MO NI LabVIEW SignalExpress™
Tektronix Edition, kannbpoBo4HbIi cepTUdMKaT, Kabenb NUTaHNs, CyMKa C
npuHagnexdoctamn (016-2030-xx), TpexneTHss rapaHTus. Npu 3akase ykasbl-
BaliTe TMN Kabens NUTaHus W A3blK PYKOBOACTBA.

Kpome Toro, B komnnekT noctaBku mogenei MSO BxoauT: 0anH 16-KaHanbHbIN
noru4eckuin Nnpo6HuK P6616 n komnnekT npuHaanexHocten (020-2662-xx).

www.tektronix.com
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MpuUKnagHble NPOrpaMMHble MOAYNN

MpuKnaaHble NPOrpaMMHbIe MOAYM PaGoTaloT MO NINLEH3NUN, KOTOPas MOXET NepeaBaTbCcs MEXAY MOAYEM W OCUMNIOrPacioM. JTNLEH3NS MOXET XPaHNTbCS B
MOJyNe, 4TO N03BONAET eMy PaGoTaTh W Ha APYroM npu6ope. JTMLEH3Us MOXET HaXOANTLCS U B OcLMANOrpade, YTo N03BONAET yAANUTL MOAYNb W XPaHUTL ero
0TAeNbHO. Mepefada MULeH3UN Ha ocunanorpad 1 yaaneHue Moayns No3BONSET padoTaTh Goree YeM C HeTbIPbMS MPUNOXKEHUSIMI OAHOBPEMEHHO.

Mogynb Onucanue

DPO4AERO Mogynb aHanu3a v 3anycka no curHanam nocnefoBatenbHbIX WUH 415 a3POKOCMUYECKOR NPOMbILLIEHHOCTU. [103BONAET OCYLLECTBAATL 3aMycK
M0 naketam, nepeaasaembiM no wuHam MIL-STD-1553, a Takxe npefocTaBnseT CPeACTBA aHaNU3a, Takue Kak LmcpoBoe NpeacTaBneHne
CUrHaNnoB, AeKOAMPOBaHME NaKeToB, NOMCK 1 TabnuLbl AeKOAMPOBAHUA NAKETOB C METKAMU BPEMEHMW.
Bxogbl curHana — nto6oit kaHan 1-4, pesynsrat MaTtemaTnyeckoin 06paboTku, ONopHbIiA 1-4
PekomeHayemble NPOBHUKY: AnchdepeHLnanbHbIi U HECUMMETPUYHBIA (TPEBYETCS TONbKO OAUH HECUMMETPUYHBIA NPOBHUK)

DPO4AUDIO Mogynb aHanu3a v 3anycka no curHanam nocnefoBatenbHbIX ayanoLLnH. M0o3BoNseT 0CYLLECTBAATL 3anyCcK N0 naketaM, nepefasaembiM N0 ayan-
(He coBmecTum  owwwmHam IS, LJ, RJ n TDM, a Takke npegocTaBnsieT CPeSjCTBa aHann3a, Takne Kak LMpoBoe NpeSCTaBeHne CUrHanoB, NPeLCcTaBNeHNe LWMHDI,

C MoJensaMu [eKOAMPOBaHMe NaKeToB, MOMCK 1 Tabnuubl AeKOAMPOBAHUS NAKETOB C METKaMU BPEMEHHN.

DP04102B Bxogb! curHana — nto6oii kaHan 1-4 (n DO-D15 B mogensx MSO)

1 DPO4102B-L) PekomeHgyemble npo6Huku — I2S, LJ, RJ, TDM: HecMMETpuyHbIii

DPO4AUTO Mogynb aHanu3a v 3anycka no curHanam aBTOMOGMIbHbIX NOCNEeA0BaTeNbHbIX LWKH. [103BOMAET OCYLLECTBAATL 3aMyCK N0 nakeTam, nepesasa-

embiM o wuHam CAN u LIN, a Takxe npefoctaBnseT CpeACcTBa aHanu3a, Takue Kak UndpoBoe NpeAcTaBneHne CUrHanoB, NpeacTaBieHmne LWIHbI,
AEeKOAMPOBaHNE NaKeTOB, NONCK W TabAMLbI 1EKOANPOBAHIUA NaKETOB C METKaMi BDEMEHM.

Bxogpi curnana - LIN: nto6oit kanan 1-4 (n D0-D15 8 mogensx MS0); CAN: nto6oii kanan 1-4 (v D0-D15 B mogensix MSQ), TONbKO HECUMMETPUYHBINA
NPOBHMK

PekomeHayemble npobHukn — LIN: HecummeTpuyHblii; CAN: HeCMMMETPUYHBIA Unn AU depeHUmnanbHbli

DPO4AUTOMAX Mopaynb pacLUMpeHHOro aHanu3a u 3amycka no curHanam nocnefoBatenbHbIX aBTOMOOGUMbHbIX LWH. [103BONAET OCYLLECTBAATL 3aMyCK Mo
naketam, nepegasaembim no wuHam CAN, LIN u FlexRay, a Takxe npefocTaBnser CpeAcTsa aHanusa, Takue Kak undposoe nNpeacTasneHus
CUTHanoB, NpefCTaBneHne WiHbI, AeKOAMPOBAHNE NAKETOB, MONCK 1 TabAMLbI IEKOAMPOBAHIA NaKETOB C MeTKami BpeMeHu, a Takxe M0 aHanusa
IMa3K0BbIX Auarpamm.
Bxogb! curHana — LIN: nto6oii kaHan 1-4 (n DO-D15 B mogensx MSQ); CAN: nto60oit kanan 1-4 (n D0-D15 B mogensix MSO), Tonbko Hecumme-
TPU4HbIA Npo6HUK; FlexRay: no6oi kaHan 1-4 (1 D0-D15 B mogensax MSO), TONbKO HECUMMETPUYHBIA NPOBHUK
PekomeHayemblie npobHukn — LIN: HecummeTpuyHbiii; CAN, FlexRay: HecumMmeTpuyHbIiA nnn anddepeHumanbHbli

DP04COMP Mogynb aHanusa u 3anycka no curHanam KoMnbIOTePHbIX NOCNeL0BaTENbHbIX LKH. [T03BONSET OCYLLECTBNATL 3aNyCK N0 Naketam, nepeAaBaembim
no wuHam RS-232/422/485/UART, a Takxxe NpesoCTaBnseT CpeAcTBa aHann3a, Takme Kak Ludposoe npeacTaBneHne CUrHanos, npeacraBnieHme
LLMHbI, AeKOANPOBAHNE NAKETOB, MOMCK 1 TabnuLbl JeKOAMPOBAHMS NAKETOB C METKAMU BPEMEHN.
Bxogb! curHana — nto6oit kasan 1-4 (n DO-D15 B mogensx MSQ), TONbKO HECUMMETPUYHDBIA MPOBHUK
PekomeHgyemble npobHuKN — RS-232/UART: HecummeTpuyHblii; RS-422/485: guddpepeHumanbHblil

DPO4EMBD Mogynb aHanusa v 3anycka no curHanam nocnefoBatenbHbIX WIUH BCTPABAaeMbIX CUCTEM. [103BOMAET OCYLLECTBAATDL 3anycK N0 nakeTam, nepefa-
BaeMbIM No WwiHam G n SPI, a Takxe NpeoCTaBNAEeT CPEACTBA aHaNU3a, Takue Kak LnchpoBOe NPeACTaBNEHINE CUTHANOB, NPEACTABNEHME LLVMHbI,
[EeKOANPOBaHNe NaKeToB, MOMCK 1 TabnuLbl JEKOAMPOBAHMS NAKETOB C METKAMU BPEMEHN.
Bxogb! curHana — I2C: nio6oi kaHan 1-4 (1 D0-D15 B mopensix MSO); SPI: nto6oit kaHan 1-4 (n D0-D15 B mogensx MSQ)
PekomeHayemble npo6HUKN — [2C, SPI: HeCUMMETPUYHBIIA.
Mpumeyanune. Mogenn DP04102B n DP04102B-L noaaepxmBatoT ToNbKO 2-NPOBOAHOI SPI.

DPO4ENET Mogynb aHanu3a n 3anycka no curHanam kel Ethernet. Mo3BonsAeT ocyWwecTBAATL 3aMycK No naketam, nepegasaeMbiM no wuHam 10BASE-T u
100BASE-TX, a Takxe npeaocTaBnseT CPeACTBa aHanM3a, Takue Kak UMdpoBoe NpeacTaBneHne CUrHanoB, NPeACcTaBeHne WIHbI, AeKOANPOBaHME
NaKeToB, MOUCK 11 TabNMLbl AEKOAMPOBAHNS NAKETOB C METKAMM BPEMEHN.
Bxopbl curHana — nto6om KaHan 1-4 ¢ HeCUMMETPUYHBLIM NMPOBHUKOM; NO60N KaHan 1-4, pesynbrat MaTeMaTuyeckoii 06paboTkm, OnopHbli 1-4 ¢
anddepeHunanbHBIM MPOBHNKOM
PekomeHayemble npo6HUKN — 10BASE-T: HecUMMETPUYHbIA Unu auddepeHumnansHblit; 100BASE-TX: guddepeHumansHblin

DPO4USB Mogynb aHanusa v 3anycka no curHanam nocnefosarenbHbIX WiH USB. Mo3BonseT ocyLLecTBNATL 3anycK No naketam, nepeLasaembiM Mo
HW3KOCKOPOCTHBIM, MOMHOCKOPOCTHBIM 11 BbICOKOCKOPOCTHbIM WwinHam USB. Kpome Toro, npegocTasnsieT cpefcTBa aHann3a, Takue Kak umdposoe
NpeACTaBfieHne CUrHanoB, NPeACTaBeHNe LWNHbI, JeKOAMPOBAHME NaKeTOB, NOUCK 1 TabnuLbl AeKOAMPOBAHUA NAKETOB C METKAMU BPEMEHMN Ans
HW3KOCKOPOCTHbIX, MOSHOCKOPOCTHbIX U BbICOKOCKOPOCTHbIX LUMH USB.
BXxofibl cUrHana — HU3KOCKOPOCTHbIE U MOSHOCKOPOCTHbIE WKNHbI: N060i Kanan 1-4 (v D0-D15 B mogenax MSQO) T0NbKO ¢ HECUMMETPUYHBIM
NPO6GHNKOM; HU3KOCKOPOCTHbIE, MOSTHOCKOPOCTHbIE U BbICOKOCKOPOCTHbIE WKHBI: 060 KaHan 1-4, pesynsrar matematnyeckoin 06paboTku,
OMopHbIN 1-4
PekomeHayeMble NPOGHUKIN — HU3KOCKOPOCTHbIE U MOJSTHOCKOPOCTHbIE LKHbI: HECUMMETPUYHBIA UK AU depeHLmnanbHbIil; BbICOKOCKOPOCTHbIE
LUMHBI: AnddepeHLmanbHblil.
BbICOKOCKOPOCTHbIE WiHbI USB noaaepXnsatoTcs TONbKO MOAGASMU ¢ NOSI0COA NPONYyCKaHKUA aHanoroBbix KaHanos 1 T,

DPO4PWR Mogaynb aHanu3a ncTo4YHUKOB NUTaHNA. Mo3BONAET BbICTPO U TOYHO aHANM3MPOBATL KAYECTBO MUTAKOLLNX HANPSXKEHWA, KOMMYTALMOHHbIE NOTEpH,
rapMOHUYECKNE COCTaBNsIoLLMe, 06n1acTb 6630NacHON paboThbl, MOAYNALMIO, NyNbCALMM U CKOPOCTb HApacTaHus Toka 1 Hanpsxenus (dI/dt, dV/dt).
DPOALMT Mogynb KOHTpONS NpefenbHbIX 3HAYEHNA 1 TECTUPOBAHMA NO Macke. [103BONSET BLINONHATL CPABHEHUE C NPESENbHbIMIA 3HAYEHUAMM, NOSTY4EHHbIMU

Ha OCHOBE OMOPHbIX CUrHANOB, WKW BbIMONHATL CPABHEHWE CO CMeLnanbHbIMU U CTaHAAPTHBIMU LLIABNOHAMI TENEKOMMYHUKALNOHHBIX UM KOMMbIO-
TePHbIX CTaHAaPTOB.

DPO4VID Mogynb 3anycka no curHanam HDTV u cneunanbHbIM (HECTaHAAPTHbIM) BUAEOCUTHANAM.
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Ocumunnorpab! ¢ LMPOBbLIM TIOMUHOGOPOM 1 CMELLAHHbIX curHanos - cepu DPO/MS04000B

Onuyun PekomeHayemMble MPUHAANEXHOCTH
Kabenb nutaHus Npunagnexdocts  Onucanue
Onuws Oncanme 077-0512-xx CepBucHoe pyKOB.OACTBO (TONbKO Ha aHFlJ'II/IVIC.K.OM A3bIKe)
AT VHBEDCATIbHbIIA EBPOMEMCKMil SIGEXPTE MO NI LabVIEW SignalExpress™ Tektronix Edition —
PykoBoACTBO nonb3osarens? fTONRaA BEpCn?
y A FPGAView-xx Moagnepxka NNC Altera u Xilinx ana MSO

Onuus Onucanue TPA-BNC NepexoaHuk ¢ TekVPI Ha TekProbe BNC
L10 PYKOBOACTBO Ha pycCkoM si3blke TEK-USB-488 MepexogHuk ¢ GPIB Ha USB
Z T_[aHHaFI onumna BKOY4aeT nepesefeHHY0 Ha COOTBETCTBYHOLLUUN A3bIK
HAKNAAKY 175 NEPEHeii NaHeM. ACD4000B Msrkas cymka Ans nepeHocku

HCTEK4321 JKecTkui Keilc ans nepeHockm (Heobxoaum ACD4000B)
CepBuCHble oL’ RMD5000 KomnnexT fns MOHTaXa B CTOMKY

TEK-DPG [eHepaTop UMNyNbLCOB C KOMMeHcaunen hasoBbiX CABUIOB
Onuus Onucanmne

067-1686-xx lMpucnocobneHne ans KoMneHcauuu asoBbIX CABMIOB
c3 KannGposka 8 Teuenue 3 net 11 KannBPOBKI NPOGHIKOB AN N3MEPEHNIA CTOYHIKOB
G5 KannbpoBka B Te4eHue 5 net nuTaHus
D1 OT4éT 0 KanMbpoBKe
D3 OTH?T 0 Kanubposke B Te4eHne 3 neT (¢ OI'ILlI/IeIiI C3) FapaHTHiiHble 06A3aTeNbCTBA
D5 OTH&r 0 Kanu6pOBKS B TeueHie 5 ner (¢ onuueit C5) TpexneTHss rapaHTus Ha BCe AeTanu 1 paboTy, 3a UCKIT04YeHNEM NPOBHMKOB.
R5 PemoHT B Te4eHue 5 neT (BKI0Yas rapaHTUitHoe 06CyXMBaHMeE)

“TapaHTWNHBIE 00A3aTeNbCTBa W CEPBUCHBIE NPEANIOXXEHNS HE pacnpocTpa-
HAKOTCA HA NPOBHUKM U NPUHALSIEXHOCTU. [apaHTUiiHble 0643aTeNbCcTBa U
YCIOBUA Kanu6pOBKM NPOBHUKOB U NPUHAANEXHOCTEN NPUBEAEHbI B UX TEXHU-
YECKNX OMUCaHUSAX.

PekomeHayemble npo6HUKN

Mpo6HuK Onucanue

TPP0500 MaccusHbIn Npo6HUK HanpsxxeHus TekVPI®, 500 M,
10X, BxoaHas emkocTb 3,9 n®

TPP0502 MaccuBHbIN Npo6HMK HanpsixxeHus TekVPI®, 500 MIy, 2X,
BXO/Has eMKOCTb 3,9 n®

TPP0850 MaccuBHbIA BbICOKOBOMbLTHBIA NPo6HUK TekVPI®, 2,5 KB,
800 MTu, 50X

TPP1000 MaccuBHbIN NPo6HUK HanpsxxeHus TekVPI®, 1 [Tu, 10X,
BXO/Has eMKOCTb 3,9 n®

TAP1500 AKTMBHbIN HECUMMETPUYHBIA MPOBHUK HANPSXKEHUS
TekVPI®, 1,5 Ty

TDP1500 MudbchepeHumanbHblit NPOGHUK Hanpsxerus TekVPI®,
1,5 Tu, BXxogHOE HanpspkeHue +8,5 B

TDP1000 OnchdepeHunanbHbin Npo6HUK HanpsxeHus TekVPI®, 1
[Tu, BXOAHOE HanpshkeHue +42 B

TDP0500 InchdbepeHumanbHbiil npo6HUK Hanpskerus TekVPI®,
500 MT'u, BXOgHOE HanpsxeHue +42 B

TCP0150 Mpo6HMK nocTosHHOro/nepemeHHoro Toka TekVPI®, 20 My,
150 A

TCP0030 Mpo6HuK nocTosiHHOro/nepemenHoro Toka TekVPI®, 120 Mru,
30A

TMDP0200 BbICOKOBOMBTHBIN AnddhepeHLnanbHbli NPo6HMK, 750
B, 200 Mry

THDP0200 BbICOKOBOMBTHbLIN A depeHLnanbHbIi NPOBHNK, +1,5kB,
200 Mry

THDP0100 BbICOKOBOMBTHLIN AnddepeHLnanbHblii NPO6HMK, +6 KB,
100 My

P5100A BbICOKOBOMLTHbINA NaccuBHbIA Npo6HuK 100X, 2,5 KB,
500 Mr'y
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MSO4000B, DP0O4000B Series Datasheet

Features & Benefits

Key Performance Specifications

= 1 GHz, 500 MHz, 350 MHz Bandwidth Models

= 2 and 4 Analog Channel Models

= 16 Digital Channels (MSO Series)

= Upto 5 GS/s Sample Rate on All Channels

= Up to 20 Megapoint Record Length on All Channels
= >50,000 wfm/s Maximum Waveform Capture Rate

= Standard Passive Voltage Probes with Less than 4 pF Capacitive
Loading and 500 MHz or 1 GHz Analog Bandwidth

= Suite of Advanced Triggers

Ease of Use Features

= Wave Inspector® Controls provide Easy Navigation and Automated
Search of Waveform Data

= 41 Automated Measurements, Waveform Histograms, and FFT Analysis
for Simplified Waveform Analysis

= TekVPI® Probe Interface supports Active, Differential, and Current
Probes for Automatic Scaling and Units

= 10.41in. (264 mm) Bright XGA Color Display

= Small Footprint and Lightweight — Only 5.8 in. (147 mm) deep and 11 Ib.
(5 kg)

Connectivity

= Two USB 2.0 Host Ports on the Front Panel and Two on the Rear Panel
for Quick and Easy Data Storage, Printing, and Connecting a USB
Keyboard

= USB 2.0 Device Port on Rear Panel for Easy Connection to a PC or
Direct Printing to a PictBridge®-compatible Printer

= Integrated 10/100/1000BASE-T Ethernet Port for Network Connection
and Video Out Port to Export the Oscilloscope Display to a Monitor or
Projector

Optional Serial Triggering and Analysis

= Automated Serial Triggering, Decode, and Search Options for I12C,
SPI, USB, Ethernet, CAN, LIN, FlexRay, RS-232/422/485/UART,
MIL-STD-1553, and 12S/LJ/RJ/TDM

Mixed Signal Design and Analysis (MSO Series)

= Automated Triggering, Decode, and Search on Parallel Buses
= Per-channel Threshold Settings

= Multichannel Setup and Hold Triggering

= MagniVu™ High-speed Acquisition Provides 60.6 ps Fine Timing
Resolution on Digital Channels

Optional Application Support

= Power Analysis

= Limit and Mask Testing

= HDTV and Custom Video Analysis

Feature-rich Tools for Debugging Mixed
Signal Designs

With the MSO/DPO4000B Mixed Signal Oscilloscope Series, you can
analyze up to 20 analog and digital signals with a single instrument to
quickly find and diagnose problems in complex designs. Bandwidths up
to 1 GHz and up to 5X oversampling on all channels ensure you have the
performance you need to see fast-changing signal details. To capture
long windows of signal activity while maintaining fine timing resolution,
the MSO/DPO4000B Series offers deep record length of up to 20M points
standard on all channels.

With Wave Inspector® controls for rapid waveform navigation, automated
serial and parallel bus analysis, limit and mask testing, and automated
power analysis — the MSO/DPO4000B Oscilloscope Series from Tektronix
provides the feature-rich tools you need to simplify and speed debug of
your complex design.

Tektron/ix*=
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Discover — Fast waveform capture rate - over 50,000 wfm/s - maximizes the probability
of capturing elusive glitches and other infrequent events.

Comprehensive Features Speed Every Stage

of Debug

The MSO/DPO4000B Series offers a robust set of features to speed every
stage of debugging your design — from quickly discovering an anomaly and
capturing it, to searching your waveform record for the event and analyzing
its characteristics and your device's behavior.

Discover

To debug a design problem, first you must know it exists. Every

design engineer spends time looking for problems in their design, a
time-consuming and frustrating task without the right debug tools.

The MSO/DP04000B Series offers the industry's most complete
visualization of signals, providing fast insight into the real operation of your
device. A fast waveform capture rate - greater than 50,000 waveforms

per second - enables you to see glitches and other infrequent transients
within seconds, revealing the true nature of device faults. A digital phosphor
display with intensity grading shows the history of a signal's activity by
intensifying areas of the signal that occur more frequently, providing a visual
display of just how often anomalies occur.

2 www.tektronix.com
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Capture - Triggering on a specific transmit data packet going across an RS-232 bus. A
complete set of triggers, including triggers for specific serial packet content, ensures you
quickly capture your event of interest.

Capture

Discovering a device fault is only the first step. Next, you must capture the
event of interest to identify root cause.

Accurately capturing any signal of interest begins with proper probing. The
MSO/DPO4000B Series includes four low-capacitance probes for accurate
signal capture. These industry-first high-impedance passive voltage probes
have less than 4 pF of capacitive loading to minimize the affect of the probe
on your circuit's operation, offering the performance of an active probe with
the flexibility of a passive probe.

The MSO/DP0O4000B Series provides a complete set of triggers — including
runt, timeout, logic, pulse width/glitch, setup/hold violation, serial packet,
and parallel data — to help quickly find your event. With up to a 20M point
record length, you can capture many events of interest, even thousands of
serial packets, in a single acquisition for further analysis while maintaining
high resolution to zoom in on fine signal details.

From triggering on specific packet content to automatic decode in
multiple data formats, the MSO/DPO4000B Series provides integrated
support for the industry's broadest range of serial buses - 12C, SPI, USB,
Ethernet, CAN, LIN, FlexRay, RS-232/422/485/UART, MIL-STD-1553, and
[2S/LJ/RJ/TDM. The ability to decode up to four serial and/or parallel buses
simultaneously means you gain insight into system-level problems quickly.

To further help troubleshoot system-level interactions in complex embedded
systems, the MSO4000B Series offers 16 digital channels in addition to

its analog channels. Since the digital channels are fully integrated into

the oscilloscope, you can trigger across all input channels, automatically
time correlating all analog, digital, and serial signals. The Magnivu™
high-speed acquisition enables you to acquire fine signal detail (up to

60.6 ps resolution) around the trigger point for precision measurements.
MagniVu is essential for making accurate timing measurements for setup
and hold, clock delay, signal skew, and glitch characterization.
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Search - 12C decode showing results from a Wave Inspector search for Address value
50. Wave Inspector controls provide unprecedented efficiency in viewing and navigating
waveform data.

Search

Finding your event of interest in a long waveform record can be time
consuming without the right search tools. With today's record lengths
pushing beyond a million data points, locating your event can mean scrolling
through thousands of screens of signal activity.

The MSO/DPO4000B Series offers the industry's most comprehensive
search and waveform navigation with its innovative Wave Inspector®
controls. These controls speed panning and zooming through your record.
With a unique force-feedback system, you can move from one end of your
record to the other in just seconds. User marks allow you to mark any
location that you may want to reference later for further investigation. Or,
automatically search your record for criteria you define. Wave Inspector
will instantly search your entire record, including analog, digital, and serial
bus data. Along the way it will automatically mark every occurrence of your
defined event so you can quickly move between events.

Analyze

Verifying that your prototype's performance matches simulations and meets
the project's design goals requires analyzing its behavior. Tasks can range
from simple checks of rise times and pulse widths to sophisticated power
loss analysis and investigation of noise sources.

KoHTponbHO-n3MmepuTenbHble Npubéopbl U 06opyaoBaHne
Mixed Signal Oscilloscopes — MS04000B, DPO4000B Series
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51d Dev

Analyze — Waveform histogram of a falling edge showing the distribution of edge position
(jitter) over time. Included are numeric measurements made on the waveform histogram
data. A comprehensive set of integrated analysis tools speeds verification of your design's
performance.

The MSO/DPO4000B Series offers a comprehensive set of integrated
analysis tools including waveform- and screen-based cursors, 41
automated measurements, advanced waveform math including arbitrary
equation editing, waveform histograms, FFT analysis, and trend plots for
visually determining how a measurement is changing over time. Specialized
application support for serial bus analysis, power supply design, limit and
mask testing, and video design and development is also available.

For extended analysis, National Instrument's LabVIEW SignalExpress™
Tektronix Edition provides over 200 built-in functions including time and
frequency domain analysis, data logging, and customizable reports.

Mixed Domain Analysis

Working with RF signals? Be sure to check out the MDO4000 Series —
the world's first Mixed Domain Oscilloscope. Built on the MSO4000B
oscilloscope platform, the MDO4000 Series offers a built-in spectrum
analyzer (up to 6 GHz). This combination offers you the ability to
capture time-correlated analog, digital, and RF signals in a single
instrument. For more information on the MDO4000 Series, please visit
www.tektronix.com/mdo4000.

www.tektronix.com 3
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Wave Inspector controls provide unprecedented efficiency in viewing, navigating, and
analyzing waveform data. Zip through 20M point records by turning the outer pan control
(1). Get from the beginning to end in seconds. See something of interest and want to see
more details? Just turn the inner zoom control (2).

Wave Inspector® Navigation and Search

A 20M point record length represents thousands of screens of information.
The MSO/DP0O4000B Series enables you to find your event in seconds with
Wave Inspector, the industry's best tool for navigation and search.

Wave Inspector offers the following innovative controls:

Zoom/Pan

A dedicated, two-tier front-panel control provides intuitive control of both
zooming and panning. The inner control adjusts the zoom factor (or zoom
scale); turning it clockwise activates zoom and goes to progressively higher
zoom factors, while turning it counterclockwise results in lower zoom factors
and eventually turning zoom off. No longer do you need to navigate through
multiple menus to adjust your zoom view. The outer control pans the zoom
box across the waveform to quickly get to the portion of waveform you are
interested in. The outer control also utilizes force feedback to determine
how fast to pan on the waveform. The farther you turn the outer control, the
faster the zoom box moves. Pan direction is changed by simply turning the
control the other way.

Play/Pause

A dedicated Play/Pause front-panel button scrolls the waveform across the
display automatically while you look for anomalies or an event of interest.
Playback speed and direction are controlled using the intuitive pan control.
Once again, turning the control further makes the waveform scroll faster and
changing direction is as simple as turning the control the other way.

4 www.tektronix.com
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Search step 2: Wave Inspector automatically searches through the record and marks each
event with a hollow white triangle. You can then use the Previous and Next buttons to
jump from one event to the next.

User Marks

Press the Set Mark front-panel button to place one or more marks on
the waveform. Navigating between marks is as simple as pressing the
Previous (<) and Next (—) buttons on the front panel.

Search Marks

The Search button allows you to automatically search through your long
acquisition looking for user-defined events. All occurrences of the event
are highlighted with search marks and are easily navigated to, using the
front-panel Previous (<) and Next (—) buttons. Search types include
edge, pulse width/glitch, timeout, runt, logic, setup and hold, rise/fall

time, parallel bus, and 12C, SPI, USB, Ethernet, CAN, LIN, FlexRay,
RS-232/422/485/UART, MIL-STD-1553, and 12S/LJ/RJ/ITDM packet content.
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Digital phosphor technology enables greater than 50,000 wfm/s waveform capture rate
and real-time intensity grading on the MSO/DP0O4000B Series.

Digital Phosphor Technology

The MSO/DP0O4000B Series' digital phosphor technology provides you with
fastinsight into the real operation of your device. Its fast waveform capture

rate - greater than 50,000 wfm/s - gives you a high probability of quickly
seeing the infrequent problems common in digital systems: runt pulses,
glitches, timing issues, and more.

Waveforms are superimposed with one another and waveform points that
occur more frequently are intensified. This quickly highlights the events
that over time occur more often or, in the case of infrequent anomalies,
occur less often.

With the MSO/DPO4000B Series, you can choose infinite persistence or
variable persistence (including zero persistence), determining how long
the previous waveform acquisitions stay on-screen. This allows you to
determine how often an anomaly is occurring.

Accurate High-speed Probing

The TPP Series probes, included standard with every MSO/DP04000B
Series oscilloscope, provide up to 1 GHz of analog bandwidth, and less
than 4 pF of capacitive loading. The extremely low capacitive loading
minimizes adverse affects on your circuits and is more forgiving of longer
ground leads. And, since the probe bandwidth matches your oscilloscope
bandwidth, you can see the high-frequency components in your signal
which is critical for high-speed applications. The TPP Series passive
voltage probes offer all the benefits of general-purpose probes like high
dynamic range, flexible connection options, and robust mechanical
design, while providing the performance of active probes. In addition, a
low-attenuation, 2X version of the TPP probes is available for measuring
low voltages. Unlike other low-attenuation passive probes, the TPP0502
has high bandwidth (500 MHz) as well as low capacitive loading (12.7 pF).

The MSO Series provides 16 integrated digital channels enabling you to view and analyze
time-correlated analog and digital signals.

hannel Label Thresh

| threshoids

With the color-coded digital waveform display, groups are created by simply placing digital
channels together on the screen, allowing the digital channels to be moved as a group.
You can set threshold values for each channel, enabling support for up to 16 different
logic families.

Mixed Signal Design and Analysis
(MSO Series)

The MSO4000B Series Mixed Signal Oscilloscopes provide 16 digital
channels. These channels are tightly integrated into the oscilloscope's user
interface, simplifying operation and making it possible to solve mixed-signal
issues easily.

Color-coded Digital Waveform Display

The MSO4000B Series has redefined the way you view digital waveforms.
One common problem shared by both logic analyzers and mixed signal
oscilloscopes is determining if data is a one or a zero when zoomed in far
enough that the digital trace stays flat all the way across the display. The
MSO4000B Series has color-coded digital traces, displaying ones in green
and zeros in blue.

www.tektronix.com 5
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White edges indicate additional information is available by zooming in. As shown here,
zooming in on the white edge reveals a hidden glitch.

The P6616 MSO probe offers two eight-channel pods to simplify connecting to your
device.

The MSO4000B Series simplifies channel setup by allowing you to group
digital waveforms and enter waveform labels by using a USB keyboard.
By simply placing digital waveforms next to each other, they form a group.
Once a group is formed, you can position all the channels contained in that
group collectively. This greatly reduces the normal setup time associated
with positioning channels individually.

Zoom Factor: 20 ¥

MagniVu™ High-speed Acquisition

The main digital acquisition mode on the MSO4000B Series will capture
up to 20M points at 500 MS/s (2 ns resolution). In addition to the main
record, the MSO4000B Series provides an ultra high-resolution record
called MagniVu which acquires 10,000 points at up to 16.5 GS/s (60.6 ps
resolution). Both main and MagniVu waveforms are acquired on every
trigger and can be switched between in the display at any time, running
The MagniVu high-resolution record provides 60.6 ps timing resolution, enabling you to or stopped. MagniVu provides significantly finer timing resolution than
make critical timing measurements on your digtal waveforms. comparable MSOs on the market, instilling confidence when making critical
timing measurements on digital waveforms.

The multiple transition detection hardware of the MSO4000B Series will

show you a white edge on the display when the system detects multiple P6616 MSO Probe

transitions. White edges indicate that more information is available by This unique probe design offers two eight-channel pods. Each channel ends
zooming in or acquiring at faster sampling rates. In most cases zooming in with a probe tip featuring a recessed ground for simplified connection to the
will reveal the pulse that was not viewable with the previous settings. If the device under test. The coax on the first channel of each pod is colored blue
white edge is still present after zooming in as far as possible, this indicates making it easy to identify. The common ground uses an automotive-style
that increasing the sample rate on the next acquisition will reveal higher connector making it easy to create custom grounds for connecting to
frequency information than the previous settings could acquire. the device under test. When connecting to square pins, the P6616 has

an adapter that attaches to the probe head extending the probe ground
flush with the probe tip so you can attach to a header. The P6616 offers
outstanding electrical characteristics, having only 3 pF of capacitive loading,
a 100 kQ input resistance, and capable of acquiring toggle rates >500 MHz
and pulses as short as 1 ns in duration.

6  www.tektronix.com
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Triggering on a specific OUT Token packet on a USB full-speed serial bus. The yellow
waveform is the D+ and the blue waveform is the D-. A bus waveform provides decoded
packet content including Start, Sync, PID, Address, End Point, CRC, Data values, and
Stop.
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| Token packet |SSouTEES Sech

Serial Triggering and Analysis (Optional)

On a serial bus, a single signal often includes address, control, data, and
clock information. This can make isolating events of interest difficult. The
MSO/DPO4000B Series offers a robust set of tools for debugging serial
buses with automatic trigger, decode, and search for 12C, SPI, USB,
Ethernet, CAN, LIN, FlexRay, RS-232/422/485/UART, MIL-STD-1553, and
12S/LJ/RIITDM.

Serial Triggering

Trigger on packet content such as start of packet, specific addresses,
specific data content, unique identifiers, etc. on popular serial
interfaces such as 12C, SPI, USB, Ethernet, CAN, LIN, FlexRay,
RS-232/422/485/UART, MIL-STD-1553, and I2S/LJ/RJ/TDM.

Bus Display

Provides a higher-level, combined view of the individual signals (clock, data,
chip enable, etc.) that make up your bus, making it easy to identify where
packets begin and end and identifying subpacket components such as
address, data, identifier, CRC, etc.

KoHTponbHO-u3MeputenbHble Npubopbl U o6opyaoBaHue
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Event table showing decoded Identifier, DLC, DATA, and CRC for every CAN packet in
a long acquisition.

Bus Decoding

Tired of having to visually inspect the waveform to count clocks, determine
if each bitis a 1 or a 0, combine bits into bytes, and determine the hex
value? Let the oscilloscope do it for you! Once you've set up a bus, the
MSO/DPO4000B Series will decode each packet on the bus, and display
the value in hex, binary, decimal (USB, Ethernet, MIL-STD-1553, LIN,
and FlexRay only), signed decimal (12S/LJ/RJ/TDM only), or ASCII (USB,
Ethernet, and RS-232/422/485/UART only) in the bus waveform.

Event Table

In addition to seeing decoded packet data on the bus waveform itself, you
can view captured packets in a tabular view much like you would see in a
software listing. Packets are time stamped and listed consecutively with
columns for each component (Address, Data, etc.). Event table data can be
saved to .csv format.

Search

Serial triggering is very useful for isolating the event of interest, but once
you've captured it and need to analyze the surrounding data, what do
you do? In the past, users had to manually scroll through the waveform
counting and converting bits and looking for what caused the event. With
the MSO/DPO4000B Series, you can have the oscilloscope automatically
search through the acquired data for user-defined criteria including serial
packet content. Each occurrence is highlighted by a search mark. Rapid
navigation between marks is as simple as pressing the Previous («) and
Next (—) buttons on the front panel.

www.tektronix.com 7
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Power Analysis (Optional)

Ever increasing consumer demand for longer battery-life devices and for
green solutions that consume less power require power-supply designers
to characterize and minimize switching losses to improve efficiency. In
addition, the supply's power levels, output purity, and harmonic feedback
into the power line must be characterized to comply with national and
regional power quality standards. Historically, making these and many
other power measurements on an oscilloscope has been a long, manual,

8 www.tektronix.com
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and tedious process. The MSO/DPO4000B Series optional power analysis
tools greatly simplify these tasks, enabling quick and accurate analysis

of power quality, switching loss, harmonics, safe operating area (SOA),
modulation, ripple, and slew rate (di/dt, dv/dt). Completely integrated into
the oscilloscope, the power analysis tools provide automated, repeatable
power measurements with a touch of a button; no external PC or complex
software setup is required.

Limit/Mask Testing (Optional)

A common task during the development process is characterizing the
behavior of certain signals in a system. One method, called limit testing,

is to compare a tested signal to a known good or "golden" version of the
same signal with user-defined vertical and horizontal tolerances. Another
common method, called mask testing, is to compare a tested signal to

a mask, looking for where a signal under test violates the mask. The
MSO/DPO4000B Series offers both limit and mask testing capability useful
for long-term signal monitoring, characterizing signals during design, or
testing on a production line. A robust set of telecommunications and
computer standards are provided to test for compliance to a standard.
Additionally, custom masks can be created and used for characterizing
signals. Tailor a test to your specific requirements by defining test duration
in number of waveforms or time, a violation threshold that must be met
before considering a test a failure, counting hits along with statistical
information, and actions upon violations, test failure, and test complete.
Whether specifying a mask from a known good signal or from a custom or
standard mask, conducting pass/fail tests in search of waveform anomalies
such as glitches has never been easier.

Video Design and Development

Many video engineers have remained loyal to analog oscilloscopes,
believing the intensity gradations on an analog display are the only way

to see certain video waveform details. The MSO/DPO4000B Series fast
waveform capture rate, coupled with its intensity-graded view of the signal,
provides the same information-rich display as an analog oscilloscope, but
with much more detail and all the benefits of digital oscilloscopes.

Standard features such as IRE and mV graticules, holdoff by fields, video
polarity, and an Autoset smart enough to detect video signals, make the
MSO/DPO4000B Series the easiest to use oscilloscope on the market for
video applications. And with up to a 1 GHz bandwidth and up to four analog
inputs, the MSO/DPO4000B Series provides ample performance for analog
and digital video use.

The MSO/DPO4000B Series video functionality is further extended with
the optional DPO4VID video application module. DPO4VID provides the
industry's most complete suite of HDTV and custom (nonstandard) video
triggers.
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The MSO/DPO4000B Series is designed to make your work easier. The large,
high-resolution display shows intricate signal details. Dedicated front-panel controls
simplify operation. Two USB host ports on the front panel allow you to easily transfer
screenshots, instrument settings, and waveform data to a USB thumb drive.

Designed to Make Your Work Easier

Large, High-resolution Display
The MSO/DPO4000B Series features a 10.4 in. (264 mm) bright, LED
backlit XGA color display for seeing intricate signal details.

Dedicated Front-panel Controls

Per-channel vertical controls provide simple and intuitive operation. No
longer do you need to share one set of vertical controls across all four
channels.

Connectivity

Two USB host ports on the front panel enable easy transfer of screenshots,
instrument settings, and waveform data to a USB thumb drive. The rear
panel contains two additional USB host ports and a USB device port for
controlling the oscilloscope remotely from a PC or for connecting a USB
keyboard. The USB device port can also be used to print directly to a
PictBridge®-compatible printer. An integrated 10/100/1000BASE-T Ethernet
port enables easy connection to networks and a Video Out port allows the
oscilloscope display to be exported to an external monitor or projector. The
instrument can mount external network drives for easy storage of screen
images, setup files, or data files. Setup or data files can then be directly
recalled and loaded into the oscilloscope from the network drive location.
The MSO/DP0O4000B Series is LXI Class-C compliant.

Compact Form Factor

A compact, portable form factor allows the MSO/DPO4000B Series to be
easily moved between labs and, with a depth of just 5.8 in. (147 mm), it
saves you valuable space on your test bench.
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The MSO/DPO4000B Series' compact form factor frees up valuable space on your bench
or desktop.

TekVPI probe interface simplifies connecting your probes to the oscilloscope.

TekVPI® Probe Interface

The TekVPI probe interface sets the standard for ease of use in probing.
In addition to the secure, reliable connection that the interface provides,
TekVPI probes feature status indicators and controls, as well as a probe
menu button right on the compensation box itself. This button brings up
a probe menu on the oscilloscope display with all relevant settings and
controls for the probe. The TekVPI interface enables direct attachment of
current probes without requiring a separate power supply. TekVPI probes
can be controlled remotely through USB, GPIB, or LAN, enabling more
versatile solutions in ATE environments.

www.tektronix.com 9
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OpenChoice® Desktop software enables seamless connection between the oscilloscope
and your PC.

Extended Analysis

Acquiring data and measurements from the MSO/DPO4000B Series is as
simple as connecting a USB cable from the oscilloscope to your PC. Key
software applications — NI LabVIEW SignalExpress™ Tektronix Edition,
OpenChoice® Desktop, and Microsoft Excel and Word toolbars — are
included standard with each oscilloscope to enable fast and easy direct
communication with your Windows PC.

NI LabVIEW SignalExpress Tektronix Edition enables you to instantly
acquire, generate, analyze, compare, import, and save measurement data
and signals using an intuitive drag-and-drop user interface that does not
require any programming. The optional Professional Version offers over
200 built-in functions that provide additional signal processing, advanced
analysis, sweeping, and user-defined step capabilities.

10  www.tektronix.com
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The LXI web interface provides access to network settings, enables remote instrument
control and is accessible from any standard web browser.

For simple tasks, the included OpenChoice Desktop enables fast and easy
communication between the oscilloscope and your PC through USB or LAN
for transferring settings, waveforms, and screen images.

The MSO/DPO4000B Series can also be connected to your network using
the LAN port. The included LXI web interface provides information about
the current configuration of your MSO/DP0O4000B Series oscilloscope,
including network configuration. The LXI web interface also provides remote
instrument control through the popular e*Scope web-based instrument
control capability. You can make changes to the network configuration,
control instrument settings, save screen images and instrument data, and
save/load instrument setups of your MSO/DPO4000B Series oscilloscope
directly from the web interface through a password-protected web page.



000 "TexaHkoM"

Characteristics

Vertical System Analog Channels

KoHTponbHO-u3MeputenbHble Npubopbl U o6opyaoBaHue

www.tehencom.com
Mixed Signal Oscilloscopes — MS04000B, DPO4000B Series

Characteristic DP04034B DP0O4054B DP04102B/DP0O4102B-L DP0O4104B / DPO4104B-L
MS04034B MS04054B MS04102B/ MSO4102B-L MS04104B / MSO4104B-L

Input Channels 4 2 4

Analog Bandwidth (-3 dB) 350 MHz 500 MHz 1 GHz 1 GHz

5 mV/div - 1 V/div

Calculated Rise Time 5 mV/div 1ns 700 ps 350 ps 350 ps

(typical)

Hardware Bandwidth Limits

20 MHz or 250 MHz

Input Coupling

AC, DC

Input Impedance

1 MQ +1%, 50 Q +1%

Input Sensitivity, 1 MQ

1 mV/div to 10 V/div

Input Sensitivity, 50 Q

1 mV/div to 1 V/div

Vertical Resolution

8 bits (11 bits with Hi Res)

Max Input Voltage, 1 MQ

300 Vrus CAT Il with peaks < 425 V

Max Input Voltage, 50 Q

5 VRMS with peaks <+20V

DC Gain Accuracy

+1.5%, derated at 0.10%/°C above 30 °C

Channel-to-Channel Isolation

>100:1 at <100 MHz and =30:1 at >100 MHz up to the rated bandwidth for any two channels having equal volts/div settings

Offset Range Vertical System Digital Channels
Range 1 MQ 50 Q Characteristic AllMS04000B Models
1 mV/div to 50 mV/div 1V 1V Input Channels 16 Digital (D15 - D0)
50.5 mv/div to 05V 05V Thresholds Per-channel Thresholds
99.5 mv/ Q'V : Threshold Selections TTL, CMOS, ECL, PECL, User Defined
100 mV/div to 500 mV/div +10 V +10 V User-defined Threshold  +40
505 mV/div to 995 mV/div 5V 5V Range
1 V/div to 5 V/div +100 V 5V Maximum Input Voltage 42 Vpeqc
5.05 V/div to 10 V/div +50 V NA Threshold Accuracy +(100 mV + 3% of threshold setting)

Input Dynamic Range 30 V,p <200 MHz

10 V,, >200 MHz

Minimum Voltage Swing 400 mV

Input Impedance 100 kQ

Probe Loading 3pF

Vertical Resolution 1 bit
Horizontal System Analog Channels
Characteristic DP04034B DPO4054B DPO4102B/DP0O4104B DPO04102B-L /DP0O4104B-L

MS04034B MS04054B MS04102B / MS04104B MS04102B-L /
MS04102B-L

Maximum Sample Rate 2.5 GS/s 2.5 GS/s 5 GSIs 2.5 GS/s
(All channels)
Maximum Record Length 20M points 5M points
(All channels)
Maximum Duration at Highest 8 ms 8 ms 4 ms 2 ms

Sample Rate (All channels)

Time Base Range

1 ns to 1,000 s

400 ps to 1,000 s

400 ps to 1,000 s

Time Base Delay Time Range

-10 divisions to 5000 s

Channel-to-Channel Deskew
Range

+125 ns

Time Base Accuracy

+5 ppm over any =1 ms interval

www.tektronix.com
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Horizontal System Digital Channels

Characteristic

All MSO4000B Models
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Trigger Sensitivity

Characteristic Description

Maximum Sample Rate 500 MS/s (2 ns resolution)

(Main)

Maximum Record Length  20M points (5M points on -L models)
(Main)

Maximum Sample Rate  16.5 GS/s (60.6 ps resolution)
(MagniVu)

Maximum Record Length 10k points centered around the trigger
(MagniVu)

Minimum Detectable 1ns

Pulse Width (Typical)

Channel-to-Channel 200 ps

Skew (Typical)

Maximum Input Toggle 500 MHz

Rate

Maximum frequency sine wave that can accurately be
reproduced as a logic square wave. Requires the use
of a short ground extender on each channel.

This is the maximum frequency at the minimum swing
amplitude. Higher toggle rates can be achieved with
higher amplitudes.

Internal DC Coupled

1 MQ Path For 1 mV/div to 4.98 mV/div; 0.75 div from DC to
(All models) 50 MHz, increasing to 1.3 div at rated bandwidth
50 Q Path For =5 mV/div; 0.4 div from DC to 50 MHz,

(350 MHz and increasing to 1 div at rated bandwidth

500 MHz models)

50 Q Path 0.4 div from DC to 50 MHz, increasing to 1 div at
(1 GHz models) rated bandwidth

External

Auxiliary Input 200 mV from DC to 50 MHz, increasing to 500 mV

at rated bandwidth

Trigger Level Range

Trigger System

Characteristic

Description

Main Trigger Modes

Auto, Normal, and Single

Trigger Coupling

DC, AC, HF reject (attenuates >50 kHz), LF
reject (attenuates <50 kHz), noise reject (reduces
sensitivity)

Characteristic Description
Any Channel +8 divisions from center of screen
External 8V

(Auxiliary Input)

Line Fixed at about 50% of line voltage

Trigger Frequency Readout
Provides 6-digit frequency readout of triggerable events.

Trigger Holdoff 20nsto8s

Range

Trigger Modes

Mode Description

Edge Positive or negative slope on any channel or front-panel auxiliary input. Coupling includes DC, AC, HF reject, LF reject, and noise reject

Sequence (B-trigger) Trigger Delay by Time — 4 ns to 8 s. Or Trigger Delay by Events — 1 to 4,000,000 events

Pulse Width Trigger on width of positive or negative pulses that are >, <, =, or # a specified period of time (4 ns to 8 s)

Timeout Trigger when no pulse is detected within a specified time (4 ns to 8 s)

Runt Trigger on a pulse that crosses one threshold but fails to cross a second threshold before crossing the first again

Logic Trigger when any logical pattern of channels goes false or stays true for specified period of time (4 ns to 8 s). Any input can be used as a clock to
look for the pattern on a clock edge. Pattern (AND, OR, NAND, NOR) specified for all analog and digital input channels defined as High, Low, or
Don't Care

Setup and Hold Trigger on violations of both setup time and hold time between clock and data present on one or more of the input channels

Rise/Fall Time Trigger on pulse edge rates that are faster or slower than specified. Slope may be positive, negative, or either

Video Trigger on all lines, odd, even, or all fields on NTSC, PAL, and SECAM video signals

Extended Video Trigger on 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,

(Optional) 1080p/60, and custom bi-level and tri-level sync video standards

12C (Optional) Trigger on Start, Repeated Start, Stop, Missing ACK, Address (7 or 10 bit), Data, or Address and Data on I2C buses up to 10 Mb/s

SPI (Optional)

Trigger on SS active, MOSI, MISO, or MOSI and MISO on SPI buses up to 50 Mb/s. Note: Only 2-wire SPI is supported on the DPO4102B and

DP04102B-L models

12 www.tektronix.com
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Mode

Mixed Signal Oscilloscopes — MS04000B, DPO4000B Series

Description

USB (Optional)

Low-speed: Trigger on Sync, Reset, Suspend, Resume, End of Packet, Token (Address) Packet, Data Packet, Handshake Packet, Special
Packet, Error.
Token packet trigger — Any token type, SOF, OUT, IN, SETUP; Address can be specified for Any Token, OUT, IN, and SETUP token types. Address
can be further specified to trigger on <, <, =, >, 2, # a particular value, or inside or outside of a range. Frame number can be specified for
SOF token using binary, hex, unsigned decimal and don't care digits.
Data packet trigger — Any data type, DATAQ, DATAZ; Data can be further specified to trigger on <, <, =, >, 2, # a particular data value, or inside
or outside of a range.
Handshake packet trigger — Any handshake type, ACK, NAK, STALL.
Special packet trigger — Any special type, Reserved.
Error trigger — PID Check, CRC5 or CRC16, Bit Stuffing.

Full-speed: Trigger on Sync, Reset, Suspend, Resume, End of Packet, Token (Address) Packet, Data Packet, Handshake Packet, Special
Packet, Error.
Token packet trigger — Any token type, SOF, OUT, IN, SETUP; Address can be specified for Any Token, OUT, IN, and SETUP token types. Address
can be further specified to trigger on <, <, =, >, 2, # a particular value, or inside or outside of a range. Frame number can be specified for
SOF token using binary, hex, unsigned decimal and don't care digits.
Data packet trigger — Any data type, DATAQ, DATAL; Data can be further specified to trigger on <, <, =, >, 2, # a particular data value, or inside
or outside of a range.
Handshake packet trigger — Any handshake type, ACK, NAK, STALL.
Special packet trigger — Any special type, PRE, Reserved.
Error trigger — PID Check, CRC5 or CRC16, Bit Stuffing.

High-speed: Trigger on Sync, Reset, Suspend, Resume, End of Packet, Token (Address) Packet, Data Packet, Handshake Packet, Special
Packet, Error.
Token packet trigger — Any token type, SOF, OUT, IN, SETUP; Address can be specified for Any Token, OUT, IN, and SETUP token types. Address
can be further specified to trigger on <, <, =, >, 2, # a particular value, or inside or outside of a range. Frame number can be specified for
SOF token using binary, hex, unsigned decimal and don't care digits.
Data packet trigger — Any data type, DATAO, DATA1, DATA2, MDATA; Data can be further specified to trigger on <, <, =, >, 2, # a particular
data value, or inside or outside of a range.
Handshake packet trigger — Any handshake type, ACK, NAK, STALL, NYET.
Special packet trigger — Any special type, ERR, SPLIT, PING, Reserved. SPLIT packet components that can be specified include:
Hub Address
Start/Complete — Don't Care, Start (SSPLIT), Complete (CSPLIT)
Port Address
Start and End bits — Don't Care, Control/Bulk/Interrupt (Full-speed Device, Low-speed Device), Isochronous (Data is Middle, Data is End,
Data is Start, Data is All)
Endpoint Type — Don’t Care, Control, Isochronous, Bulk, Interrupt
Error trigger — PID Check, CRC5 or CRC16.

High-speed support only available on models with 1 GHz analog channel bandwidth.

Ethernet (Optional)

10BASE-T: Trigger on Start Frame Delimiter, MAC Addresses, MAC Q-Tag Control Information, MAC Length/Type, IP Header, TCP Header,
TCP/IPv4/MAC Client Data, End of Packet, FCS (CRC) Error.

MAC Addresses — Trigger on Source and Destination 48-bit address values.

MAC Q-Tag Control Information — Trigger on Q-Tag 32-bit value.

MAC Length/Type — Trigger on <, <, =, >, 2, # a particular 16-bit value, or inside or outside of a range.

IP Header - Trigger on IP Protocol 8-hit value, Source Address, Destination Address.

TCP Header - Trigger on Source Port, Destination Port, Sequence Number, and Ack Number.

TCP/IPv4/MAC Client Data - Trigger on <, <, =, >, 2, # a particular data value, or inside or outside of a range. Selectable number of bytes

to trigger on from 1-16. Byte offset options of Don't Care, 0-1499.

100BASE-TX: Trigger on Start Frame Delimiter, MAC Addresses, MAC Q-Tag Control Information, MAC Length/Type, IP Header, TCP Header,
TCP/IPv4/MAC Client Data, End of Packet, FCS (CRC) Error, Idle.

MAC Addresses — Trigger on Source and Destination 48-bit address values.

MAC Q-Tag Control Information — Trigger on Q-Tag 32-bit value.

MAC Length/Type — Trigger on <, <, =, >, 2, # a particular 16-bit value, or inside or outside of a range.

IP Header - Trigger on IP Protocol 8-hit value, Source Address, Destination Address.

TCP Header - Trigger on Source Port, Destination Port, Sequence Number, and Ack Number.

TCP/IPv4/MAC Client Data — Trigger on <, <, =, >, 2, # a particular data value, or inside or outside of a range. Selectable number of bytes

to trigger on from 1-16. Byte offset options of Don't Care, 0-1499.

CAN (Optional)

Trigger on Start of Frame, Frame Type (data, remote, error, overload), Identifier (standard or extended), Data, Identifier and Data, End of Frame,
Missing ACK, or Bit Stuffing Error on CAN signals up to 1 Mb/s. Data can be further specified to trigger on <, <, =, >, 2, or # a specific data value.
User-adjustable sample point is set to 50% by default

LIN (Optional)

Trigger on Sync, Identifier, Data, Identifier and Data, Wakeup Frame, Sleep Frame, Errors such as Sync, Parity, or Checksum Errors up to 100 Kb/s
(by LIN definition, 20 Kb/s)

FlexRay (Optional)

Trigger on Start of Frame, Type of Frame (Normal, Payload, Null, Sync, Startup), Identifier, Cycle Count, Complete Header Field, Data, Identifier and
Data, End of Frame or Errors such as Header CRC, Trailer CRC, Null Frame, Sync Frame, or Startup Frame Errors up to 100 Mb/s

RS-232/422/485/UART
(Optional)

Trigger on Tx Start Bit, Rx Start Bit, Tx End of Packet, Rx End of Packet, Tx Data, Rx Data, Tx Parity Error, and Rx Parity Error up to 10 Mb/s

www.tektronix.com 13
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Datasheet
Mode Description
MIL-STD-1553 Trigger on Sync, Word Type*! (Command, Status, Data), Command Word*! (set RT Address, T/R, Sub-address/Mode, Data Word Count/Mode Code,
(Optional) and Parity individually), Status Word*! (set RT Address, Message Error, Instrumentation, Service Request Bit, Broadcast Command Received, Busy,
Subsystem Flag, Dynamic Bus Control Acceptance (DBCA), Terminal Flag, and Parity individually), Data Word (user-specified 16-bit data value),
Error (Sync, Parity, Manchester, Non-contiguous data), Idle Time (minimum time selectable from 4 pis to 100 pis; maximum time selectable from
12 ps to 100 ps; trigger on < minimum, > maximum, inside range, outside range). RT Address can be further specified to trigger on =, #, <, >, <,
> a particular value, or inside or outside of a range.
[2S/LI/RIITDM Trigger on Word Select, Frame Sync, or Data. Data can be further specified to trigger on <, <, =, >, 2, # a specific data value, or inside or outside of

(Optional, not available
on DP0O4102B or
DP0O4102B-L models)

arange
Maximum data rate for [2S/LJ/RJ is 12.5 Mbl/s
Maximum data rate for TDM is 25 Mb/s

Parallel (Available on
MSO models only)

Trigger on a parallel bus data value. Parallel bus can be from 1 to 20 bits in size. Binary and Hex radices are supported

*1 Trigger selection of Command Word will trigger on Command and ambiguous Command/Status words. Trigger selection of Status Word will trigger on Status and ambiguous Command/Status words.

Acquisition Modes

Waveform Math

Mode Description Characteristic Description
Sample Acquire sampled values Arithmetic Add, subtract, multiply, and divide waveforms
Peak Detect Captures glitches as narrow as 800 ps (1 GHz Math Functions Integrate, Differentiate, FFT
models) or 1.6 ns (500 MHz and 350 MHz models) FET Spectral iwud
at all sweep speeds pectral magnitude
Averaging From 2 to 512 waveforms included in average FFT Vertical Scale: Linear RMS or dBV RMS
Envelope Min-Max envelope reflecting Peak Detect data over FFT Window Settings: Rectangular, Hamming,
multiple acquisitions Hanning, Blackman Harris
Hi Res Real-time boxcar averaging reduces random noise Advanced Math Define extensive algebraic expressions including
and increases vertical resolution waveforms, reference Wayeforms, math func_tlons.
Perform math on math using complex equations
Roll Scrolls waveforms right to left across the screen at (FFT, Intg, Diff, Log, Exp, Sqrt, Abs, Sine,

sweep speeds slower than or equal to 40 ms/div

Waveform Measurements

Measurement Description

Cursors Waveform and Screen

Automatic 29, of which up to eight can be displayed

Measurements on-screen at any one time. Measurements include:
Period, Frequency, Delay, Rise Time, Fall Time,
Positive Duty Cycle, Negative Duty Cycle, Positive
Pulse Width, Negative Pulse Width, Burst Width,
Phase, Positive Overshoot, Negative Overshoot,
Peak-to-Peak, Amplitude, High, Low, Max, Min,
Mean, Cycle Mean, RMS, Cycle RMS, Positive
Pulse Count, Negative Pulse Count, Rising Edge
Count, Falling Edge Count, Area and Cycle Area

Measurement Mean, Min, Max, Standard Deviation

Statistics

Reference Levels

User-definable reference levels for automatic
measurements can be specified in either percent
or units

Gating

Isolate the specific occurrence within an acquisition
to take measurements on, using either the screen
or waveform cursors

Waveform Histogram

A waveform histogram provides an array of data
values representing the total number of hits
inside of a user-defined region of the display. A
waveform histogram is both a visual graph of the
hit distribution as well as a numeric array of values
that can be measured.

Sources — Channel 1, Channel 2, Channel 3,
Channel 4, Ref 1, Ref 2, Ref 3, Ref 4, Math

Types - Vertical, Horizontal

Cosine, Tangent, Rad, Deg), scalars, up to two
user-adjustable variables and results of parametric
measurements (Period, Freq, Delay, Rise,

Fall, PosWidth, NegWidth, BurstWidth, Phase,
PosDutyCycle, NegDutyCycle, PosOverShoot,
NegOverShoot, PeakPeak, Amplitude, RMS,
CycleRMS, High, Low, Max, Min, Mean,
CycleMean, Area, CycleArea, and trend plots)

e.g. (Intg(Chl-Mean(Ch1))x1.414xVAR1)

Power Measurements (Optional)

Measurement

Description

Power Quality
Measurements

Vrus, Verestracor, Fréquency, |RM§, Icrest Factony TTUE
Power, Apparent Power, Reactive Power, Power
Factor, Phase Angle

Switching Loss

Power Loss: Ton, To, Conduction, Total

Measurements Energy Loss: Ton, T, Conduction, Total
Harmonics THD-F, THD-R, RMS measurements
Graphical and table displays of harmonics
Test to IEC61000-3-2 Class A and MIL-STD-1399
Section 300A
Rlpple Vripple and Inpp\e
Measurements

Modulation Analysis

Graphical display of +Pulse Width, —Pulse Width,
Period, Frequency, +Duty Cycle, and —Duty Cycle
modulation types

Safe Operating Area

Graphical display and mask testing of switching
device safe operating area measurements

dv/dt and dl/dt
Measurements

Cursor measurements of slew rate

Waveform Histogram
Measurements

Waveform Count, Hits in Box, Peak Hits, Median,
Max, Min, Peak-to-Peak, Mean, Standard
Deviation, Sigma 1, Sigma 2, Sigma 3

14 www.tektronix.com
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Mixed Signal Oscilloscopes — MS04000B, DPO4000B Series

Display Characteristics

Characteristic

Description

Included Standard Masks

ITU-T, ANSI T1.102, USB

Display Type

10.4 in. (264 mm) liquid-crystal TFT color display

Test Source

Limit Test: Any Chl - Ch4 orany R1 - R4
Mask Test: Any Chl - Ch4

Display Resolution

1,024 horizontal x 768 vertical pixels (XGA)

Waveform Styles

Vectors, Dots, Variable Persistence, Infinite

Mask Creation Limit test vertical tolerance from 0 to 1 divisionin 1 m Persistence

division increments; Limit test horizontal tolerance from Graticules Full, Grid, Solid, Cross Hair, Frame, IRE, and mV

0to 500 m division in 1 m division increments -

- Format YT and simultaneous XY/YT
Load standard mask from internal memory -
— Waveform Capture Rate ~ >50,000 wfm/s maximum

Load custom mask from text file with up to 8 segments
Mask Scaling Lock to Source ON (mask automatically re-scales with

source-channel settings changes) Input/Output Ports

Lock to Source OFF_ (mask does not re-scale with Port Description

source-channel settings changes) USB 2.0 High-speed Host - Supports USB mass storage devices, printers and
Test Criteria Run Until Minimum number of waveforms (from 1 to 1,000,000; Port keyboard. Two ports on front and two ports on rear of

Infinity) _ instrument

Minimum elapsed time (from 1 second to 48 hours; USB 2.0 Device Port Rear-panel connector allows for communication/control

Infinity) of oscilloscope through USBTMC or GPIB
Violation Threshold From 1 to 1,000,000 (with a TEK-USB-488), and direct printing to all
Actions on Test Failure  Stop acquisition, save screen image to file, save PictBridge-compatible printers

waveform to file, print screen image, trigger out pulse, LAN Port RJ-45 connector, supports 10/100/1000 Mb/s

set remote interface SRQ XGA Video Port DB-15 female connector, connect to show the
Actions on Test Complete ~ Trigger out pulse, set remote interface SRQ oscilloscope display on an external monitor or projector
Results Display Test status, total waveforms, number of violations, Auxiliary Input Front-panel BNC connector. Input Impedance 1 MQ.

violation rate, total tests, failed tests, test failure rate,
elapsed time, total hits for each mask segment

Software
Software Description
NI LabVIEW A fully interactive measurement software environment

SignalExpress Tektronix
Edition

optimized for the MSO/DPO4000B Series, enables
you to instantly acquire, generate, analyze, compare,
import, and save measurement data and signals using
an intuitive drag-and-drop user interface that does not
require any programming.

Standard MSO/DPO4000B Series support for
acquiring, controlling, viewing, and exporting your
live signal data is permanently available through

the software. The full version (SIGEXPTE) adds
additional signal processing, advanced analysis, mixed
signal, sweeping, limit testing, and user-defined step
capabilities and is available for a 30-day trial period
standard with each instrument.

Max input 300 Vrus CAT Il with peaks < +425V

Probe Compensator
Output

Front-panel pins
Amplitude: 2.5V
Frequency: 1 kHz

Auxiliary Out

Rear-panel BNC connector

Vour (Hi): 2.5 V open circuit, 21.0 V 50 Q to ground
Vour (L0): 0.7 Vinto a load of <4 mA; <0.25V 50 Q
to ground

Output can be configured to provide a pulse out signal
when the oscilloscope triggers, the internal oscilloscope
reference clock out, or an event out for limit/mask
testing

External Reference In

Time-base system can phase lock to an external
10 MHz reference (10 MHz +1%)

Kensington Lock

Rear-panel security slot connects to standard
Kensington lock

VESA Mount

Standard (MIS-D 100) 100 mm VESA mounting points
on rear of instrument

OpenChoice® Desktop Enables fast and easy communication between a
Windows PC and the MSO/DPO4000B Series, using LAN eXtensions for Instrumentation (LXI)
USB or LAN. Transfer and save settings, waveforms, e L
measurements, and screen images. Included Word Characteristic Description
and Excel toolbars automate the transfer of acquisition Class LXI Class C
data and screen images from the oscilloscope into Version V1.3
Word and Excel for quick reporting or further analysis.

IVI Driver Provides a standard instrument programming
interface for common applications such as LabVIEW, Power Source
LabWindows/CVI, Microsoft .NET and MATLAB. Characteristic Description

e*Scope® Web-based Enables control of the MSO/DPO4000B Series over a Power Source Voltage 100 to 240 V +10%

Remote Control network connection through a standard web browser. Power Source Frequency 45 to 66 Hz (85 to 264 V)
Simply enter the IP address or network name of the 360 to 440 Hz (100 to 132 V)
oscilloscope and a web page will be served to the - -
browser. Power Consumption 225 W maximum

LXI Class C Connect to the MSO/DP0O4000B Series through

Web Interface

a standard web browser by simply entering the
oscilloscope's IP address or network name in the
address bar of the browser. The web interface enables
viewing of instrument status and configuration, status
and modification of network settings, and instrument
control through the e*scope web-based remote
control. All web interaction conforms to LXI Class C
specification.

www.tektronix.com 15
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Ordering Information

Dimensions mm in.
Height 229 9.0 MSO/DP0O4000B Family
Width 439 17.3 Model Description
Depth 147 5.8 DP0O4000B Models
Weight kg Ib. DP04034B 350 MHz, 2.5/2.5/2.5 GSIs on 1/2/4 channels, 20M
Net 5 1 record length, 4-channel digital phosphor oscilloscope
- DP0O4054B 500 MHz, 2.5/2.5/2.5 GS/s on 1/2/4 channels, 20M
Shipping - - 10} 236 record length, 4-channel digital phosphor oscilloscope
Rackmount Configuration 5U DPO4102B-L 1 GHz, 5/2.5 GS/s on 1/2 channels, 5M record length,
Cooling Clearance 2in. (51 mm) required on left side and rear of 2-channel digital phosphor oscilloscope
Instrument DPO4102B 1 GHz, 5/5 GS/s on 1/2 channels, 20M record length,
. 2-channel digital phosphor oscilloscope
Environmental DPO4104B-L 1 GHz, 5/5/2.5 GSs on 1/2/4 channels, 5M record
Characteristic Description length, 4-channel digital phosphor oscilloscope
Temperature DP04104B 1 GHz, 5/5/5 GS/s on 1/2/4 channels, 20M record
Operating 0°C t0 450 °C length, 4-channel digital phosphor oscilloscope
Nonoperating ~20°C 10 +60 °C MSO40008 Models
Humidi MS04034B 350 MHz, 2.5/2.5/2.5 GSIs on 1/2/4 channels, 20M
umidity record length, 4+16 channel mixed signal oscilloscope
Operating High: 40 °C to 50 °C, 10% to 60% Relafive Humidity MS040548 500 MHz, 2.5/2.5/2.5 GS/s on 1/2/4 channels, 20M
Low: 0°C to 40 °C, 10% to 90% Relative Humidity record length, 4+16 channel mixed signal oscilloscope
Nonoperating High: 40 °C to 60 °C, 5% to 60% Relative Humidity MSO4102B-L 1 GHz 5/2.5 GS/s on 1/2 channels. 5M record lenath
Low: 0°C to 40°C, 5% to 90% Relative Humiity 216 channel mixed Signal osciloscope. o
Altitude MS04102B 1 GHz, 5/5 GS/s on 1/2 channels, 20M record length,
Operating 9,843 ft. (3,000 m) 2+16 channel mixed signal oscilloscope
Nonoperating 39,370 ft. (12,000 m) MS04104B-L 1 GHz, 5/5/2.5 GS/s on 1/2/4 channels, 5M record
Regulatory length, 4+16 channel mixed signal oscilloscope
: PP MS04104B 1 GHz, 5/5/5 GSIs on 1/2/4 channels, 20M record
Electromagnetic EC Council Directive 2004/108/EC ' od L
Compatibility length, 4+16 channel mixed signal oscilloscope
Safety UL61010-1, Second Edition; CSA61010-1 Second

Edition, EN61010-1:2001; IEC 61010-1:2001

16 www.tektronix.com

All Models Include: One passive voltage probe per analog channel (TPP0500

500 MHz, 10X, 3.9 pF for 500 MHz and 350 MHz models; TPP1000 1 GHz, 10X,
3.9 pF for 1 GHz models), Front Cover (200-5130-xx), User Manual (071-2810-xx),
Documentation CD (063-4300-xx), OpenChoice® Desktop Software, NI LabVIEW
SignalExpress™ Tektronix Edition Software, Calibration Certificates document
measurement traceability to National Metrology Institute(s) — the Quality System
this product is manufactured in is ISO9001 registered, power cord, accessory bag
(016-2030-xx) and a three-year warranty. Please specify power plug and manual
language version when ordering.

MSO Models also Include: One P6616 16-channel logic probe and a logic probe
accessory kit (020-2662-xx).
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Application Modules

Application modules have licenses which can be transferred between an application
module and an oscilloscope. The license may be contained in the module; allowing
the module to be moved from one instrument to another. Or, the license can be
contained in the oscilloscope; allowing the module to be removed and stored for
safekeeping. Transferring the license to an oscilloscope and removing the module
permits the use of more than 4 applications simultaneously.

Module

Description

DPO4AERO

Aerospace Serial Triggering and Analysis Module.
Enables triggering on packet-level information on
MIL-STD-1553 buses as well as analytical tools

such as digital views of the signal, bus views, packet
decoding, search tools, and packet decode tables with
time-stamp information.

Signal Inputs — Any Ch1 - Ch4, Math, Refl - Ref4
Recommended Probing — Differential or single ended
(only one single-ended signal required)

DPO4AUDIO (not
available on DPO4102B
or DPO4102B-L models)

Audio Serial Triggering and Analysis Module. Enables
triggering on packet-level information on 12S, LJ, RJ,
and TDM audio buses as well as analytical tools
such as digital views of the signal, bus views, packet
decoding, search tools, and packet decode tables with
time-stamp information.

Signal Inputs — Any Ch1 - Ch4 (and any DO - D15 on
MSO models)

Recommended Probing - I2S, LJ, RJ, TDM: Single
ended

DPO4AUTO

Automotive Serial Triggering and Analysis Module.
Enables triggering on packet-level information on CAN
and LIN buses as well as analytical tools such as
digital views of the signal, bus views, packet decoding,
search tools, and packet decode tables with time-stamp
information.

Signal Inputs — LIN: Any Ch1 - Ch4 (and any DO - D15
on MSO models); CAN: Any Ch1 - Ch4 (and any DO -
D15 on MSO models; single-ended probing only)
Recommended Probing - LIN: Single ended; CAN:
Single ended or differential

DPO4AUTOMAX

Extended Automotive Serial Triggering and Analysis
Module. Enables triggering on packet-level information
on CAN, LIN, and FlexRay buses as well as analytical
tools such as digital views of the signal, bus views,
packet decoding, search tools, packet decode tables
with time-stamp information, and eye diagram analysis
software.

Signal Inputs — LIN: Any Ch1 - Ch4 (and any DO - D15
on MSO models); CAN: Any Ch1l - Ch4 (and any DO

- D15 on MSO models; single-ended probing only);
FlexRay: Any Ch1 - Ch4 (and any DO - D15 on MSO
models; single-ended probing only)

Recommended Probing - LIN: Single ended; CAN,
FlexRay: Single ended or differential

DPO4COMP

Computer Serial Triggering and Analysis Module.
Enables triggering on packet-level information on
RS-232/422/485/UART buses as well as analytical
tools such as digital views of the signal, bus views,
packet decoding, search tools, and packet decode
tables with time-stamp information.

Signal Inputs — Any Ch1 - Ch4 (and any DO - D15 on
MSO models; single-ending probing only)
Recommended Probing — RS-232/UART: Single ended;
RS-422/485: Differential

KoHTponbHO-n3MmepuTenbHble Npubéopbl U 06opyaoBaHne
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Module

Description

DPO4EMBD

Embedded Serial Triggering and Analysis Module.
Enables triggering on packet-level information on 12C
and SPI buses as well as analytical tools such as
digital views of the signal, bus views, packet decoding,
search tools, and packet decode tables with time-stamp
information.

Signal Inputs - I12C: Any Ch1 - Ch4 (and any DO - D15
on MSO models); SPI: Any Chl - Ch4 (and any DO -
D15 on MSO models)

Recommended Probing — 12C, SPI: Single ended
Note: Only 2-wire SPI is supported on DPO4102B and
DP0O4102B-L models

DPO4ENET

Ethernet Serial Triggering and Analysis Module.
Enables triggering on packet-level information on
10BASE-T and 100BASE-TX buses as well as
analytical tools such as digital views of the signal,
bus views, packet decoding, search tools, and packet
decode tables with time-stamp information.

Signal Inputs — Any Ch1 - Ch4 for single-ended
probing; Any Chl - Ch4, Math, Refl - Ref4 for
differential probing

Recommended Probing — 10BASE-T: Single ended or
differential; 100BASE-TX: Differential

DPO4USB

USB Serial Triggering and Analysis Module. Enables
triggering on packet-level content for low-speed,
full-speed, and high-speed USB serial buses. Also
enables analytical tools such as digital views of the
signal, bus views, packet decoding, search tools, and
packet decode tables with time-stamp information for
low-speed, full-speed, and high-speed USB serial
buses.

Signal Inputs — Low-speed and Full-speed: Any

Chl - Ch4 (and any DO - D15 on MSO models; for
single-ending probing only); Low-speed, Full-speed,
and High-speed: Any Chl - Ch4, Math, Ref1 - Ref4
Recommended Probing — Low-speed and Full-speed:
Single ended or differential; High-speed: Differential
USB high-speed supported only on models with 1 GHz
analog channel bandwidth

DPO4PWR

Power Analysis Application Module. Enables quick
and accurate analysis of power quality, switching loss,
harmonics, safe operating area (SOA), modulation,
ripple, and slew rate (dl/dt, dV/dt)

DPOALMT

Limit and Mask Testing Application Module. Enables
testing against limit templates generated from "golden"”
waveforms and mask testing using custom or standard
telecommunications or computer masks

DPO4VID

HDTV and Custom (nonstandard) Video Triggering
Module

www.tektronix.com 17
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Recommended Probes

Tektronix offers over 100 different probes to meet your application needs. For a
comprehensive listing of available probes, please visit www.tektronix.com/probes.

Option Description
Opt. A0 North America
Opt. Al Universal Euro
Opt. A2 United Kingdom
Opt. A3 Australia

Opt. A5 Switzerland
Opt. A6 Japan

Opt. A10 China

Opt. A1l India

Opt. A12 Brazil

Opt. A99 No power cord or AC adapter

Language Options*2

Probe Description

TPP0500 500 MHz, 10X TekVPI® passive voltage probe with
3.9 pF input capacitance

TPP0502 500 MHz, 2X TekVPI passive voltage probe with 3.9 pF
input capacitance

TPP0850 2.5 kV, 800 MHz, 50X TekVPI passive high-voltage
probe

TPP1000 1 GHz, 10X TekVPI passive voltage probe with 3.9 pF
input capacitance

TAP1500 1.5 GHz TekVPI active single-ended voltage probe

TDP1500 1.5 GHz TekVPI differential voltage probe with +8.5 V
differential input voltage

TDP1000 1 GHz TekVPI differential voltage probe with +42 V
differential input voltage

TDP0500 500 MHz TekVPI differential voltage probe with +42 V
differential input voltage

TCP0150 20 MHz TekVPI 150 Ampere AC/DC current probe

TCP0030 120 MHz TekVPI 30 Ampere AC/DC current probe

TMDP0200 +750 V, 200 MHz high-voltage differential probe

THDP0200 +1.5 kV, 200 MHz high-voltage differential probe

THDP0100 +6 kV, 100 MHz high-voltage differential probe

P5100A 2.5kV, 500 MHz, 100X high-voltage passive probe

Recommended Accessories

Option Description

Opt. LO English manual

Opt. L1 French manual

Opt. L2 Italian manual

Opt. L3 German manual

Opt. L4 Spanish manual

Opt. L5 Japanese manual

Opt. L6 Portuguese manual

Opt. L7 Simplified Chinese manual
Opt. L8 Traditional Chinese manual
Opt. L9 Korean manual

Opt. L10 Russian manual

Opt. L99 No manual

*2 Language options include a translated front-panel overlay for the selected language(s).

Service Options™3

Option Description

Opt. C3 Calibration Service 3 years

Opt. C5 Calibration Service 5 years

Opt. D1 Calibration Data Report

Opt. D3 Calibration Data Report 3 years (with Opt. C3)
Opt. D5 Calibration Data Report 5 Years (with Opt. C5)
Opt. RS Repair Service 5 years (including warranty)
Opt. SILV600 Standard Warranty Extended to 5 Years

*3 Probes and accessories are not covered by the oscilloscope warranty and service offerings. Refer to the

datasheet of each probe and accessory model for its unique warranty and calibration terms.

18  www.tektronix.com

Accessory Description

077-0512-xx Service Manual (English only)

SIGEXPTE NI LabVIEW SignalExpress™ Tektronix Edition
Software (Full Version)

FPGAView-xx MSO Support for Altera and Xilinx FPGAs

TPA-BNC TekVPI-to-TekProbe BNC Adapter

TEK-USB-488 GPIB-to-USB Adapter

ACD4000B Soft Transit Case

HCTEK54 Hard Transit Case (Requires ACD4000B)

RMD5000 Rackmount Kit

TEK-DPG Deskew Pulse Generator

067-1686-xx Deskew Fixture

Warranty

Three-year warranty covering all parts and labor, excluding probes.

ce

r,w-m‘ #7005  Tektronix is registered to ISO 9001 and ISO 14001 by SRI Quality System Registrar.

GPIB Product(s) complies with IEEE Standard 488.1-1987, RS-232-C, and with Tektronix
[EEE438 Standard Codes and Formats.


http://www.tektronix.com/probes
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Mixed Signal Oscilloscopes — MS04000B, DPO4000B Series
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Contact Tektronix:

ASEAN / Australasia (65) 6356 3900

Austria 00800 2255 4835*

Balkans, Israel, South Africa and other ISE Countries +41 52 675 3777
Belgium 00800 2255 4835*

Brazil +55 (11) 3759 7627

Canada 1 800 833 9200

Central East Europe and the Baltics +41 52 675 3777
Central Europe & Greece +41 52 675 3777

Denmark +45 80 88 1401

Finland +41 52 675 3777

France 00800 2255 4835*

Germany 00800 2255 4835*

Hong Kong 400 820 5835

India 000 800 650 1835

Italy 00800 2255 4835*

Japan 81 (3) 6714 3010

Luxembourg +41 52 675 3777

Mexico, Central/South America & Caribbean 52 (55) 56 04 50 90
Middle East, Asia, and North Africa +41 52 675 3777
The Netherlands 00800 2255 4835*

Norway 800 16098

People’s Republic of China 400 820 5835

Poland +41 52 675 3777

Portugal 80 08 12370

Republic of Korea 001 800 8255 2835

Russia & CIS +7 (495) 7484900

South Africa +41 52 675 3777

Spain 00800 2255 4835*

Sweden 00800 2255 4835*

Switzerland 00800 2255 4835*

Taiwan 886 (2) 2722 9622

United Kingdom & Ireland 00800 2255 4835*

USA 1 800 833 9200

* European toll-free number. If not accessible, call: +41 52 675 3777

Updated 10 February 2011

For Further Information. Tektronix maintains a comprehensive, constantly expanding
collection of application notes, technical briefs and other resources to help engineers working
on the cutting edge of technology. Please visit www.tektronix.com
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