Ocuunnorpadgsbl ¢ LuppoBbIM NIOMUHODOPOM

Ocuunnorpadbl CMelaHHbIX CUrHaNoB

> CewmeiicTBo ocuunnorpagos Tektronix cepuv 4000 + Cepus DPO4000 - Cepua MS04000 \

> CemeiicTBo ocunnnorpacos Tektronix cepuu 4000

Ocuunnorpacbl ¢ UPOBLIM NIOMUHOGHOPOM W ocumnnorpadbl
cMeLuaHHbIX curHanos Tektronix cepuu 4000

CewmeiictBO ocumnnorpados cepun 4000
BK/IOYaeT B cebst ocumnnorpadbl cepum
DP0O4000 n cepun MS0O4000. Ocumnnorpadbl
C umcppoBbIM MommHOOopoM cepin DPO4000 —
9T0 NepBble ocuunnorpadbl, npeanaratome
GonbLUyO AAMHY NaMSTU Ha BCEX KaHanax

1 yaobCTBO paboThl C HEW, BENMKOMEMNHbIE
TEXHMYECKMe XapakTepuCTUKK, 3anyck Ha
nocnefoBaTenbHble NOTOKW AAaHHBIX U NX
aHanu3 11 BCe 3T0 B CAMOM KOMMAKTHOM
Kopnyce Ans 3TOr0 Knacca npubopos.
Ocumnnorpadbl CMeLLaHHbIX CUTHAsOoB
(MSO) cepun MS0O4000 o6nanaroT BCemMH
(PYHKLMOHANBbHBIMW BO3MOXHOCTSAMM

1 npenmyLLecTBamu ocuunnorpacgos

cepun DPO4000, Ho TaKkxe umeroT

16 BCTPOEHHbIX LMPOBLIX KaHANOB,
NO3BONAIOLLMX BU3yanu3npoBaTh

1 CONOCTAaBNSTb aHANOroBbIE U LiMKPOBbIE
cUrHanbsl B 04HOM npubope. bnaroaaps Takon
WHTErpaunm pacLumpsioTcs (oyHKUMOHaNbHbIE
BO3MOXHOCTM 3anycka Ha Bcex 20 kananax,
npefocTaBnAs uaeasbHble BO3MOXHOCTH
3anycka no COCTOSIHUIO 1 MO MOAENN ANs
0TNaAKM CMELLHHbIX aHaNOoroBbIX

1 LMHPOBBIX CUCTEM.

PaspaboTaHbl, 4T06bI CAenaTh
Bawy pa6oty npoLye.

Tak KaK CNoXXHOCTb pa3paboTok
yBenmunBaeTcs, Bam Heo6X0AUMbI
WHCTPYMEHTbI, KOTOPbIE MOMOrYT ObICTPO
HaxoauTb BO3HMKAOLLME NPOBAEMbI.

MpocToTa HaCTPONKK M UCNIONb30BaHMS

Ocumnnorpadb! cepumn 4000 MetoT 60MbLLO
XGA-pucnnen ¢ auaroHansto 10,4 aronma,
YOOGHYIO M NOHATHYHO NEPeAHtOr0 NaHesb Co
3HAKOMbIMW 3NEMEHTaMu ynpaBrexust — v BCe
9T0 B KOpMyCe TONWWMHON BCero 137 Mm

1 Maccoi 5 kr. Bo3MOXHOCTb aBTOMATN4ECcKoro
noaxntoyenms K K no wuHe USB nossonset
ynpasnsTb nprubopom ¢ nomolubto MK ans
perncTpaLmmM AaHHbIX 1 NPOBELAEHNS N3MEPEHHIA
W [ns 3TOr0 TpebyeTcs NPOCTO MOACOEANHUTD
USB ka6enb ot ocunnnorpada k K. B uucno
nocTaBnseMblx NpUNoxeHuid BxoasT National
Instruments SignalExpress™ Tektronix Edition,
OpenChoice® Desktop, a Takxe naHenm
nHeTpymerToB Microsoft Excel u Word, yto
no3BonsieT BbICTPO W MPOCTO yCTaHaBAMBATL
NPSIMY}0 CBA3b C KOMMbIOTEPOM, PaboTatoLLMM
noa ynpaenexueM Windows. Moptel USB

n CompactFlash Ha nepeaHeit naHenm
npefoCcTaBnsoT BO3MOXHOCTb NepeHoca
CHWMKOB 3KpaHa, HacTPoek npubopa

W oCLMANOrpamMM B Nto6oe y[o6Hoe MeCTO.
Koraa npuxoanTcs BbINONHSATL pa3paboTky

W 0TNaAKy CUCTEM CO CMELLaHHBIMK
CUrHanamm, HeobXoanMO UMETb MHTYUTUBHO
MOHATHOE MHCTPYMEHTaNbHOE CPEACTBO,
4T06bI MOXHO 6bI0 CPa3y NPUCTYNUT

K noucky HemcnpasHocTeid. [Mpnbop cepum
MS04000 pa6oTaeT kak ocuunnorpad, T. e.
NHCTPYMEHT, C KOTOPbIM Bbl y>xe 3HaeTe kak
obpatuatses. Bam He npuaeTcs usyyatb
3aHOBO, KaK NoNb30BaTLCS STUM NPUEOPOM
Kaxnblii pas, koraa Bbl BkntouaeTe ero.

> B0O3MOXHOCTM U NpeuMyLLecTBa

OCHOBHblE TeXHUYECKNe
XapaKTepuCTUKM

Mopnenv ¢ nonocoit 1 I, 500 MIw,
350 Ml

- 2- um 4-KaHanbHble ocuunnorpadbl
C UMcPOBbIM NIKOMUHO(POPOM

— 16 undppoBbix kaHanos (MSO4000)
- PacluvpeHHas cucTema 3anycka

— YacToTa AMcKpeTU3aLmMM Ha Kax AoM
KaHane 1o 5 Bblb/c

— [nvHa namsiTi Ha KaxaoM kaHane
10 M. BbI6OPOK

- MaxcumanbHas ckopocTb coopa
ocuunnorpamm 6onee 35 000
ocUMnNorpamM B CeKyHay

MpocToTa ucnonb3osannsa npubopa

— OnewmeHTbl ynpasnenus Wave
Inspector®, obecneqnsatoLme
BbICOKO3(D(HEKTUBHDIN aHanm3
ocumManorpamm

- 10,4 noiima (264 Mm) UBETHOM
XGA-pucnnen

- Manas 3aHumaemas nnowans

1 Hebonbluas Macca: Bcero 137 Mm
B rAy6uHy u 5 kr

- THespa USB u CompactFlash Ha
nepeaHeil naHenu Ans 6bICcTPOro
1 NErkoro NoAKIOYEHNs YCTPOCTB
XpaHEHS AaHHbIX

— AsTomaTnyeckoe noakntoueHue k MK

3anyck Ha nocnegoBaTenbHble
MOTOKWU AAHHbIX U UX aHANU3

— 3anyck Ha wuHbl | 2C, SPI, CAN
n RS-232/422/485/UART v ux aHanua

Pa3pa6oTka n aHanu3 cuctem co
cMeLuaHHbIMKU curHanamm (MS04000)

- 3ﬁﬂch Ha napannenbHble WKHbI
1 UX aHanu3

— 3anyck no N1oru4eckoii Moenv

— TexHonorus MagniVu™ 60,6 nc
o6ecneynBaeT npekpacHoe
BPEMEHHOE pa3peLLeHue

— HacTpoikv noporos Hanpsbkerns Ans
KaXKAOro KaHana

- MHorokaHanbHbIn 3anyck no BpemexHn
YCTaHOBKM W yaep>KaHus

- [lucnneit 0TobpaXkeHns LiMcpoBbIX
CUTHANOB CNeflytoLLEro NOKONeHNs
O6nacTi npuMeHeHUs

Paspabotka u oTnaska BCTPOEHHbIX
cuCTEM

Pa3pa6oTka v oTnagka cuctem
CO CMELLAaHHbIMKX CUrHanamm

Nccnenosanne nepexoAHbIx NpoLeccoB
I/Ismepeva B CUNOBbLIX Liensx
Paspa6oTka v oTnaaka BuAeoTeXHUKM
ABTOMOGUIEHAS ANEKTPOHNKA
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P OnemenTsl ynpasnequs Wave Inspector®
3HAUUTESBHO MOBBILLAIOT AEKTUBHOCTL
NepeMeLLEHVs N0 OCLMNNIOrpaMMam,

WX MPOCMOTPA 1 aHanu3a faHHbIX

AnemenTbl ynpasnexus Wave Inspector

Monpo6yWnTe npeacTasuTb cebe ahheKTUBHYHO
pa6oTy B VIHTepHeTe 6e3 Takux NONUCKOBbIX
cucTeM kak Google v Yahoo, Takux dyHKuuit
6pay3epa kak «M36panHoe» 1 «Geblnku»

1 6e3 Takux NocTaBLUWKoB ycnyr MHTepHeTa
kak AOL umm MSN. Torpa Bbl noiimeTe, 4To
UyBCTBYIOT NONb30BATENM 6ONBLIMHCTBA
COBPEMEHHbIX LM(POBBIX OCLMNIIOrPadOs,
MbITaACh UCMONb30BATH ANMHHYIO NaMSATb UX
npubOpPOB A1 permcTpaumn curHanos. [nvHa
namsTh, TO ECTb KONMUYECTBO BbIGOPOK, KOTOPbIE
nprbop MOXET OLMEPOBATb 1 COXPAHUTD

B OAHOM LMKre cbopa AaHHbIX, — OfHA U3
BaXHEMLLMX XapaKTepueTuK ocumnnorpada.
Yem Gonblue fMHA NaMATH, TeM 60nbLIe
BpeMS,, B TEYEHWE KOTOPOro MOXHO
PerucTpupoBaTh CUrHAN C BbICOKUM
paspeLLeHveM (Mpy BONbLLOI YacToTe BbIGOPKY).

MMepBble UMpoBbIe ocumnnorpadsl Mormn
3axBatblBaTh W 3anncbIBaTh BCEro 500 Touek,
4TO CEPbE3HO 3aTPYAHSAN0 COOP BCEM HY>KHOM
WHopMaLIMKM 06 UCCNEfyeMOM COBLITUN 1N
curHane. Co BpeMeHeM Npou3BoaMTENN
ocumnnorpados, B COOTBETCTBIN

C TpebOBaHNSMM pbiHKa, CTaNnu Npeanaratb
npueopsI ¢ 60Mee YBENUYEHHON AIMHON
namsiT1, obecneunBatoLme 3axeat

CUTHamoB C BbICOKMM pa3peLleHnem Ha
MPOLOMKMUTENbHBIX MHTEPBANAX BPEMEHH,
TaK 4YTo Tenepb ocumunnorpacbl CpeaHero
Knacca MMErT NamsTh Ha HECKOMbKO
MWMIMOHOB BbIGOPOK, MO0 B CTAHAAPTHOM,
60 B AONONHUTENBHOW KOMMEKTALMY.
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[inst uccnefoBaHmMs CUrHanoB, 3axBaueHHbIX
B NamsATb, KOTOpasA UMeeT AJIMHY B MUTTNOHDI
BbIGOPOK, HEOOXOANMO MPOCMOTPETb ThICAHM
aKpaHoB ocumnnorpaca. B To Bpems kak
ANMHA NaMsT! CO BPEMEHEM 3HAUUTENBHO
yBENMuMnach 1 y0BNETBOPSIET TPEBOBAHMAM
NOAABNSIOLLEr0 6ONbLUMHCTBA NPUMEHEHWA,
pa3paboTke aheKTUBHbIX CPEACTB
MpOCMOTPA M aHann3a OCUMNOrpaMm
6ONbLLOI ANMHBI, @ TAKXKE NEePEMELLEHNS No
HUM He yIEensnoch AOMKHOr0 BHUMaHMSI.

Mpu6ops! Tektronix cepun 4000 ycTaHasnmMsatoT
HOBbIE CTaHAapTbl paboTbl € OCLMIIOrpaMMamm
60nbLLOI ANWHbI, 6arofaps NepeUnCneHHbIM
[Janee HoBbIM anemeHTam ynpaenexus Wave
Inspector.

MacwTa6/npocMoTp. CreumanbHas
ABYXPSAL[HAS pyyKa Ha nepefHen naHenm
CINY>XXWUT MHTYUTUBHO MOHATHBIM CPEACTBOM
ynpaBieHus yCTaHOBKOW MacluTaba

1 npocMoTpa. BHyTpeHHss pyyka

CNY>XWT A1 YCTAHOBKN KO3ppuumeHTa
MacLuTabuposaHus (MaclTaba). Mpu
MOBOPOTE Py4KM NO YACOBOW CTPENKE
BKJIO4AETCS MacLuTabuposanme

1 yBENMYMBaeTCs Ko3huLmMeHT
MacLUTabupoBaxms; Npu NosopoTe

PYYKM NPOTUB YACOBOI CTPENKM
K03hhMLMEHT MacLITabupoBaHus
YMEHbLLAETCS, M B KOHEYHOM CyeTe
MacLUTab1poBaHme BbIKNKYAETCS. BHeWHAs
pyyKa CRy>XuT ANs NepemMeLLeHnst OkHa
MacLLITabupoBaHNs No OCLMMIorpaMme

C Lienbto BbICTPOro [OCTYNA K HyXKHOW YacTy

AN J/

P TMpo6Huk P6516 ansi ocumnnorpacha
CMeLLIaHHbIX CUrHaNoB

ocuunorpammbl. Kpome Toro, BHELHAS
pyyKa cHab>xeHa 00paTHOM CBA3LIO M0
YCUAIO, OMPEAENSIHOLLEN CKOPOCTb MPOCMOTPA
ocuunnorpammbl. Yem cuibHee NoBepHyTa
BHELLHSISt PyyKa, Tem BbICTpee nepemeLLaeTcs
OKHO MacLLITabupoBaHus. YT06bl M3MEHNUTD
Hanpaenexne NpocMOTpPa, A0CTATOUHO
MOBEPHYTb PyYKy B APYryL0 CTOPOHY. Tenepb
ANs HACTPOiikK MacwTaba He TpebyeTcs
nepemeLLaThCs N0 MHOMOUMCIEHHBIM MEHHO.

Bocnpou3sepenue/naysa. CneunansHas
KHOMKa BOCMPOM3BEAEHNS-Nay3bl HA NepesHei
naHenn Cny>xuT AN aBTOMAaTUYECKOM
MPOKPYTKX OCLMANOrpaMMbl Ha KpaHe

AN NPOCMOTPA W NoKCKa aHOManuii

1 co6bITUA, NPELCTABNSIOLLMX MHTEPEC.
CKopOCTb M HanpaBfieHne BOCNPOU3BEAEHNS
3a/a0TCS C NOMOLLbHO MHTYUTUBHO NOHSATHBIX
onepawmii ¢ pyykoi npocmoTpa. B aTom
cry4ae noBopoT Py4kKM Ha 60MbLLMIA yron
TaKxXe NpuBOANUT K YCKOPEHMIO MPOKPYTKM
OCLMNNOrpammbl, a s U3MEHEHMS
HanpaBneHust NPOKPYTKK AOCTATOHHO
MOBEPHYTb PYYKY B APYTYHO CTOPOHY.

MeTku nonb3osatens. Ha ocunnnorpamme
06HAPY>KNN0Cb YTO-TO MHTEPECHOe? HTobbI
YCTaHOBUTb Ha OCLMNIOrpaMMe OfHY Wi
HECKOMbKO «3aKNaf0K», HAXKMUTE Ha NepeaHeit
naHenn KHOMKy yCTaHoBKM MeToK. [ins
nepemeLLerns Mo MeTkam AOCTaToqHO
HaXXUMaTb Ha nepeaHei NaHenu KHOMKK1
«[peppinywas» u «Cnegytowas».
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MeTku noucka. Bam xarnko Tpatutb Bpems
Ha MPOCMOTP BCEHA 3an1Cyv B MOMCKaX HY>XXHOTO
cobbITns? B ocumnnorpachax cepuv DPO4000
UMeeTCs HaaeXXHoe CPEACTBO noucka no
ocuunorpamMe, No3BONsHOLLEe NPOBOAMT
noucK B Balueit ANMHHOM NamsTV Mo YCNoBUSM,
3afiaHHbIM nonb3osarenem. Bee nmetowmecs
COObITUS BbIAENSIOTCS METKAMM NOUCKA, YTO
yNpoLaeT NepeMeLLeHne MeXay HUMM

¢ nomoLLbio kHonok «[MpeAblAyLas»

n «Cnepyiowas» Ha nepeaHeil naHem.

B umcno ycnosuii noucka BXOAAT (OPOHTBI,
ANMTENbHOCTb MMNYNbCA, PaHT, NOrnyeckue
YCNOBWSI, BPEMS YCTAHOBKM W yaepXXaHus,
BpeMS HapacTaHus Uam cnaja, a Takxke
COLEPXXMMOE NaKeTOB NapansenbHoM LWKHBI,
a Take Wik | 2C, SPI RS-232/ 422/485/UART
n CAN.

Mpo6Huk P6516 ans ocumnnorpaca
CMeLUaHHbIX CUrHasnoB

KOHCTpYKTMBHO 3TOT YHUKANbHbIA NPOBHMK
COLEPXMT ABa BOCbMUKAHAMbHbIX KOMMEKTa
BbIBOAOB. [1n51 yNpoLLEHNs NOACOEANHEHNS

K MCMbITbIBAEMOMY YCTPOWCTBY KaX/bli KaHan
3aKaH4MBAETCS HAKOHEUYHWKOM MPOBHMKA
HOBOJ KOHCTPYKLIMM, KOTOPas BKIHOYaeT
yrny6neHHbIA 3a3eMNSIHOLLMIA KOHTAKT. ITOT
HOBBbI MPOBHMK C 06Tekaemoin hopMoid
yrpoLLaeT npouesypy NoACOEANHEHNS

K MCMbITbIBAEMOMY yCTPONCTBY. KoakcuanbHblid
kabenb Ha NePBOM KaHane KaXforo KoMnnekTa
BbIBOJOB OKPALLEH B CUHMIA LIBET ANs
yNpOLLeHus ero naeHTUcmkaumn. Obwas
LUMHA 3a3EMIIEHNS UCNOMb3YeT Pas3beM
ABTOMOOMIBHOMO TWNA, YTO YNpoLLaeT
CO3[iaHue creumanbHbIX LWWH 3a3eMIeHNS
ANt NOACOEAVHEHNS K UCTbITbIBAEMOMY
YCTPONCTBY. [Inst MOACOEAMHEHNS K KOHTaKTaM
KBafpaTHoi hopmbl B NpobHuke P6516
NMeeTCs afanTep, KOTOPbI KPENUTCS K ronoBke
NPOGHHMKA, YANMHAIOLMIA YT y6NeHHbI
3a3eMNISIOLLMIA KOHTAKT C MOMOLLBIO
HaKOHEYHMKa MPOBHVKA C TeM, YTOObI MOXHO
ObI10 NOAKIIOYMTLCS K MOHT)XKHOW nnare.
[Mpo6HuK P6516 xapaxTepuayeTcs MpekpacHbIMu
ANEKTPUYECKMMM XapaKTEPUCTIKAMM

11 BXOIHOM eMKOCTb0 Bcero 3 nd.

P MHorokaHanbHblit 3amnyck no BPeMeHu
YCTaHOBKM M YAEPXKaHWs C BblSBNEHNEM
MHOXxecTBa (MSO4000)

Bo3MoXxHOCTH gns 6bICTp0FO
peleHna 3apay oTnaaku

BenukonenHble paboumne xapakTepUCTUKK
1 (pyHKUMOHANbHbIE BO3MOXHOCTH
npubopa

Ocumnnorpadb! cepum 4000 ob6ecneymnsaroT
paboune xapaKTepUCTHKN HEOOXOANMbIE ANS
NpeACTaBNEHNS CaMbIX CIOXKHBIX CUrHAMOB.
MMonoca mponyckanms ot 350 My go 1 I,
1 MUHAMANbHOE 3HAYEHNE COOTHOLLEHNS
MaKCUMasbHON YacTOTbl BbIGOPKY / BEPXHSS
4acToTa NOMOCh! NPOMYCKaHWS PaBHOE

5 Ha kaX<0M kaHane co BCTPOEHHOM
WHTEponsUMeit sinx/x N03BONSIET YBEPEHHO
3axBaTbiBaTh 1 TOYHO OTOOPAXKATL CaMble
6bICprIe M3MEHEeHUsa curHana. CTaH,U,apTHaﬂ
AnvHa namsT 10 MITH BBIGOPOK Ha KX AOM
kaHane o6ecneunBaeT 3axsaT CUrHamnoB

B AJIMHHYO NaMATb C BbICOKMM pa3peLleHnem
no BpemMeHn. B ocuunnorpacpax cepum

4000 pean13oBaHbl pa3nnyHble CpeacTea
aHanuaa curHana, B TOM Yucie Kypcopbl,

25 aBTOMATUYECKUX N3MEPEHWH, CTATUCTUKA
W pacyeT ocumanorpamMm. HecMoTps Ha
Marblepa3mepsb! (Bcero 137 MM B rny6uHy)

u maccy (5 kr), npubops! cepun 4000
06€CNeYMBar0T UCKIOUNTENBHBIE paboyme
XapaKkTepUCTUKN. Y HUX KDYMHbIA
10,4-nr0iMOBbIN 3KpaH XGA 1 opraHb!
ynpasJieHWsA No BePTUKanu ¢ pyykamu

ANS KaXAOro KaHana.

HoBblii nHTEpdeiic NpobHukos TekVPI™
MOXET CIy>XUTb 3TaNoHOM MPOCTOThI

B ucnonb3osaHmun. [MpobHuku TekVPI ocHaLleHb!
WHANKATOPaMM COCTOSIHUS U3NIEMEHTaMM
ynpaBreHus, a TakKe KHOMKON MEHK
NPOBHVKA, Pa3MELLEHHO HEeMOCPEeACTBEHHO

P 3anyck Ha OnpeeneHHblii nakeT AaHHbIX,
KOTOpbI NepeaaeTcs no WwuHe RS-232. Ha
Ancnnee 0TOOPAXKEHNS LWNHbI MPEACTaBNEHO
COAEPXNMOE [EKOAMPOBAHHOMO NakeTa
B kope ASCII

Ha Kopnyce KoMneHcaTopa. 31a KHomka
BbI3bIBAET Ha 3KpaH ocumnorpada MeHo
npo6HUKa CO BCEMM HACTpOiiKamu

1 anemMeHTamu ynpasieHusl, OTHOCALLMMMCS

K npobHuKky. B nHTepdeiice TekVPI
MCMONb3YETCS HOBAS APXMTEKTYPA yrpaBeHms
nuTaH1eM NPo6HMKA, N03BONALAs
HEMnocpeaCTBEHHO MOACOEANHSTb TOKOBbIE
NPOBHMKM 6€3 FPOMO3AKOr0 OTAESLHOT0
MCTOYHWKA NUTaHWS. V1 HakoHeLl, NPo6HMKamu
TekVPI MOXHO ynpaBnsiTb AUCTAHLMOHHO Yepe3
nHtepchenc USB, GPIB nnm Ethernet, uto
06€eCneymBaeT BbICOKYHO MMOKOCTb PELLEHNI
B aBTOMATMU3NPOBAHHbIX M3MEPUTENBHBIX
cucTemMax.

MagniVu™

[pu paboTe B OCHOBHOM PEXXUME perucTpaLim
LmMcPOBbIX CUrHANOB ocumunorpad cepum
MS04000 6yneT ocyLecTBAsITb COOP AaHHbIX
B NamsATb, KOTOpas UMeeT AJIMHY BNNoTb A0
10 MH TOYEK C 4acTOTON ANCKPETM3aLMm
500 MBbI6/C (C BpeMEHHbIM paspeLLeHneM

2 HC ). B nononHeHne K 0OCHOBHOMY pexXunMmy
perucTpaunm cUrHanos, B ocuunnorpadge
cepun MSO4000 nmeeTcs pexxum coopa
[JaHHbIX C CBEPXBbICOKIM BPEMEHHbIM
paspeLLeHreM, HasbiBaeMblii MagniVu, KoTopbin
obecrneunBaeT c60p LaHHbIX B NaMsATh, KOTOpas
nmeeT anuHy 10 000 ToYek ¢ YacToTom
auckpeTusaummn 1o 16,5 BbI6/C (C BpEMEHHbIM
pa3peLLenrem 60,6 nc ). Mpu Kaxxaom 3anycke
npubopa, PerucTpaLms CUrHanoB NPOUCXOANT
Kak B OCHOBHOM PEXWME, TaK 1 B PEXUME
MagniVu, v B no60e Bpemsi MOXHO
NepeKIYaThCs MEXAY STUMK PEXUMaMK,
3anyckaTb WM 0CTaHaBNMBaTL CO0P AaHHbIX
B 9TUX PEXMUMaXx.
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B pexxume MagniVu BpemeHHoe paspetlueHue
MoYTM B AECATb pa3 BblLLE, YEM B JIOOOM
apyrom ocumnnorpadpe Tuna MSO Ha pbliHke,
YTO NpuAaeT AONONHUTENbHYH0 YBEPEHHOCTb
B Clliy4ae npoBeAeHns KpUTUYeCKn BaXKHbIX
N3MEPEHNIA BPEMEHHbIX COOTHOLLIEHNIA MEX Y
LMPOBbLIMM CUTHANAMM.

3a|1y0K Ha nocnepoBaTesibHble
MNOTOKK AaHHbIX U UX aHanu3

,ElJ'IVIHHaFI Nnam#ATb Yalle BCEro MCrnosib3yeTcs
Npn aHanuae nocnefoBaTenNbHbIX AaHHbIX BO
BCTPOEHHBIX C1CTEMax. BCTpoeHHbIe
CHCTEMbI MOXHO BCTPETUTB ByKBAmbHO
MOBCHOAY. B HUX MOryT BXOAUTH Camble
pa3Ho06pasHble BiAbl YCTPOWCTB,

B TOM 4MCIIe MYKDPOMPOLIECCOPbI,
MMKPOKOHTPOMNEPbI, YCTPOUCTBA LMpOBON
o6paboTku curHanos, O3Y, EPROMs,
MMKDPOCXEMbI MPOrpPaMMUPYEMOit NOTVKH,
aHanoro- UncpoBsble 1 Undpo-aHanorosble
npeobpasoBaTenn 1 MUKPOCXEMbI BBOAA-
BbIBOAA. OBMEH MHOpMaLMEn Mexay BCemu
ATUMK yCTpOﬁCTBaMVI N BHELWHUM MUPOM,

KaK npasuio, OCyLUECTBNISETCSA MO
MHOrOpa3psiAHbIM NapanienbHbIM LNHAM.

Ho B HacToslLee BpeMs napaniesbHble
LUMHbI BO BCTPOEHHBIX CHCTEMAX BCe Yalle
3aMeHSI0TCS NOCNeA0BATENbHbIMY,
3aHMMaIOLLMMM MeHbLLE MeCTa Ha

nnate, TPeOyOLLMMM MEHbLLErO Yncna
BbIBOJOB W NOTPEONSOLLMMM MEHbLLE
3Heprum. ITn cUCTeMbI OCHALLATCS
BCTPOEHHbIMM TaKTOBLIMU reHepaTopamy;
ONA NOBbILWEeHUs I'IOMGXOyCTOVIHVIBOCTVI
npumeHsieTcs anddeperumanbHas nepefaya
CMrHan0B, 1 4TO BCETO BaXKHEe, NoA06HbIe
CcHCTEMbI CTOST Aeluesne. Kpome Toro, umeetcs
6oraTblii BbIGOP rOTOBbIX KOMMOHEHTOB,
BbINYLLUEHHbIX XOPOLLO 3apeKOMeHA0BaBLLIMMM
ce6s NMPOU3BOAMTENSMM, YTO NO3BONSET
YCKOPUTb pa3paboTky AaHHbIX YCTPONCTB.

Y cucTeM ¢ nocneaoBaTeNbHbIMK LWMHAMM
MHOFO MPENUMYLLECTB, HO BMECTE C TeM

B HUX MOSIBASOTCS MPOGNEMbI, OTCYTCTBYHOLLME
Y WX NPeALLECTBEHHMKOB (napasnenbHbIX
cucTem). YcTpaHeHue Henonagok

B MOCNeA0BaTENbHbIX LUMHAX U CUCTEMAX
3aTPYAHEHO TEM, YTO B HUX CNIOXHEE
BbISIBUTb HY>KHbIE COBbITUS U HENErko
MOHATB, YTO Xe 0TOOPAXKAETCS Ha AKpaHe
ocunnnorpada. Ocumnnorpads! cepum 4000
Mo3BOASIHOT PELLMTL 3TH NpobneMbl. OHu
SBNSAKOTCA NYULWAMM NpUOpaMm Ans padoThl
C HM3KOCKOPOCTHbIMM MOCNEA0BATENbHBIMM
wrHamu, Takumn kaxk | 2C, SPI, RS-232/422/
485/UART n CAN.

OtobpaxeHue wiuHbl. ObecneynsaeT
npeAcTaBieHne LWWHbI Ha 6onee BbICOKOM
YPOBHE C 0TOOPaXKEHMEM Ha JKpaHe
ocumnnorpaca oTAeNbHbIX CUrHANOB,
(TaKToBbIV CUrHan, AaHHble, chip enable

W T.1.), COCTaBASIOLLMX LUMHY, YTO yrpoLiaeT
MAEHTU(MKALMIO Ha4ana 1 KOHLA NakeToB

W BbIAENEHNE KOMMOHEHTOB NakeTa, Takux
KaK aapec, AaHHble, naeHTuduKaTop,
LIMKNINYECKWIA KOF MPOBEPKA U T. M.

CMHXpoHW3aLus Ha nocnefoBaTesbHble
NOTOKU AaHHBbIX. 3anycK N0 COAEPXKMMOMY
NakeTa, HanpuMep no Ha4any naketa, 3afaHHbIM
anpecam, yKazaHHOMy COLEPXKUMOMY (AaHHbIM),
YHWKaNbHbIM MAEHTUUKATOPAM W T. M.
LUMPOKO MPUMEHSIEMBIX B HU3KOCKOPOCTHbIX
nocnenoBaTenbHbIX MHTepdeicax, Hanpumep
| 2C, SPI, RS-232/422/485/UARTf u CAN.

[lekoanpoBaHue WuHbI. Bl ycTanm ot
MPOCMOTPa OCUMNIOTPaMM 1 noAcHeTa
TaKTOBbIX MMMYNbCOB, B NOMbITKE YCTAHOBUT,
Kakoi 6uT npefcTaBnseT 1, kakoit — 0,
cobupanms 6UToB B 6aiiTbl U ONpeaeneHus
LeCTHaALaTMpa3psAHOro 3Ha4eHus? MycTb
ocunnnorpad cam caenaet ato! Mocne
HaCTPOWKY LUKHBI ocumnnorpad
pacLLMpOBLIBAET KaXKbIA NAKET, MPOXOAALLMIA
Mo Heid, n 0TOOPaXKaeT ero 3Ha4YeHme

B LUECTHAALATPA3PSAHOM, JBOVHHOM WK
ASCII (Tonbko ans RS-232/422/485/UART)
NPEeACTaBEHNM HA AUCTINIEE OTOBPAXKEHNS
LUNHBL.
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P B Tabnuue [1eKoaMpoBaHbIX NakeTos
0TO6PAXAKTCS AEKOAMPOBAHHbBIE YaCTH
nakeTa CAN: naeHTudunKaTop, ynpasneHue
KaHanom nepeaayn AaxHbix (DLC), AaHHbIe
1 KOHTPOSbHbINA LMKAUYECKIUIA N30bITOUHBIN
kog (CRC) pns Kaxaoro naketa B ANUHHOM
NAMSTH.

Tabnuua aekoaupoBaHbIX NaKeTOB.
MomrMOo NpoCMOTPa [EKOAMPOBAHHBIX JaHHBIX
nakeTa HernocpeACTBEHHO Ha ocuuUnnorpamme
MOXHO BbIBECTM Ha 3KkpaH TabnnyHoe
npeACcTaBeHne BCEX 3aXxBaYeHHbIX NakeToB,
TaK e Kak B JIOrMYecKOM aHanmsartope.
MakeTbl OpraH130BaHbl B MOCNEA0BATENbHbI
CMMCOK CO cTONBLamMu Ans Kaxaoro
KOMMOHEHTA (aApec, faHHble U T. Nn.).

Momck. 3anyck Ha nocneaoBaTenbHbIe
MOTOKM JaHHbIX MOMOraeT BbIAENNTb HY>KHOE
Co0bITHE, HO YTO AeNaTb, eCAn NOCne ero
3axBata TpebyeTcs u3yuuTb cocefHve
JaHHble? PaHee nonb3oBaTeNsM Npuxoaunoch
1ckaTb CoObITUE, BPYUHYHO MPOKPY4MBas
ocuunnorpammy, noaCHMTLIBas U npeobpasys
6utbl. Ocumnnorpades! cepun 4000 Npon3BOAST
NMOWCK NO YCnoBusAM, 3aAaHHbIM NONb30BaTENIEM,
B COOPaHHbIX AAHHbIX, B TOM YuCne

B COAEPXXMMOM NOCNe0BaTeNbHbIX

nakeToB. Kaxjoe coBnaaeHme C ycnoBusMmu
0TMe4aeTcs MeTKOW noucka. [Ans 6bicTporo
nepeMeLLeHns Mexay MeTkamu A0CTaTo4uHo
HaXXaTb Ha NepefHeli NaHeM KHOMKy
«Mpepbipywas» unu «Cnepytoias».
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Ocumnnorpacb! ¢ LnugposbIM NoMUHOGOPOM Ocumnnorpadbl CMeLWaHHbIX CUrHanoB
» CemeiicTBo ocumnnorpacgos Tektronix cepuu 4000 - Cepus DPO4000 - Cepua MS04000

Pa3pa6oTka U aHanu3 cucTem
CO CMeLLaHHbIMU CUrHaNaMu
(MS04000)

MH>xeHepbl, KoTOpble paspabatbiatoT
BCTpavBaemble CUCTEeMbI, CTanknBaroTCa

C Npo67EMOi MOCTOSIHHO BO3pacTatoLLei
cnoxHocTu cuctem. O6bluHas BCTpavBaeMas
CHCTEMA MOXET BKIHOYATh PasfnyHble
aHanoroBble CUrHanbl, BbICOKO-

1 HU3KOCKOPOCTHbIE LUNHbI ANsl CBSA3MN

1 MuKponpoLieccopsl. Mepeuncnnm
HEKOTOpble M3 HUX. YacTo Ans CBA3N MeXAy
MMKPOCXEMaMM UCMONb3YHTCS Takue
nocneoBatenbHbIe MPOTOKOMbI, KaK | °C

1 SPI, HO BO MHOTUX MPUIIOXEHNSIX, MO-
Mpe>XXHEMY, UCMONb3YIOTCS NapaniesbHble
LMHbI. M1KpONPOLIECCOPbI, MUKPOCXEMBI
nporpammupyemoii norvki FPGA, aHanoro-
umdpposbie (ALIM) v umdpo-aHanorosble
npeo6paszosatenu (LIAM) — aTo Bce npumepbl
NHTErpanbHbIX CXeM, KOTOPbIE CO3Aa0T
onpedeneHHble CIOXHOCTA MPY NPOBEAEHUN
N3MEPEHWiA B COBPEMEHHbIX BCTPaNBAEMbIX
cucTemax. B ocunnnorpadgax cMeLlaHHbIx
curHanos cepun MSO4000 AONONHUTENBHO
nmeroTest 16 LmdpoBbIX KaHanos. AT
KaHanbl HenoCpeACTBEHHO BCTPOEH!

B NOMb30BATENbCKNI MHTEPEC
ocumnnorpada, ynpouas paboty v fenas
BO3MOXHbIM 60/1€€ NPOCTOE peLleHne
npo6nem npu pa3paboTke CUCTEM CO
CMeLLaHHbIMM CUTHaNamm.

Dlvcnneit oTobpaxeHus LMPPOBbLIX
CUrHanoB CreAytoLero NoKoneHus

MocTOSIHHbIE NOMbITKN CO3AaHMS

MPOCTOro B UCMONb30BaHUK ocumnnorpada,
paboTatoLLEro CO CMELLaHHbIMM CUrHanamm,
MPVBENY K CO3AaHNI0 OcLmMnnorpacgos cepuu
MS04000, B KOTOpbIX MPUMEHEH [pPYroi
Cnocob 0TOOPAXEHNS LINPOBbIX
ocumnnnorpamm. OaHa obLas npobnema,
UMEHoLLast MECTO KaK B NOrMHYECKMX
aHanuaartopax, Tak u B ocuunnorpacgax
CMeLLaHHbIX CUTHasoB — 3TO OnpeeneHue,
SBNSOTCS M AaHHbIE €AMHULEN UNK HynEM,
KOrfia MCnonb3yeTest A0CTATOYHO 60NbLLOE
YBEJMYEHME, Takoe, YTO Kpu1Bas LMpoBoit
0CUMANOrpamMMbl OCTAETCS NAOCKON Ha BCEM
akpaHe. Ha ocumunnorpachax MSO4000
ucnonb3ayeTes LmcpoBast KOAMPOBKA
UMcPPOBbIX OCLMANOrPAMM: EMHMLbI

P> OpoHTbI, 0603HAUEHHbIE GENbIM LBETOM,
NOKa3bIBAKOT, YTO B 9TOM MECTE HAXOAMTCS
LOMONHNUTENbHAS MHAOPMALMS 1 HEOBXOAMMO
YBENMUUTL MacTab npocmoTpa ans
noNy4YeHUs [eTanbHOr0 0TOBPAXKEHNS 3TOM
UHchopmaLmm

0TOBPAXAKTCS 3€NEHbIM LIBETOM, @ HyNu —

CUHUM.

B ocumnnorpachax MSO4000 nmetotcs
annaparHble CpeAcTBa 06HAPYXXeHMS
HECKOMbKMX NEPEXOAHBIX MPOLIECCOB.
Korpaa cuctema 06HapyX1BaeT HECKOIbKO
nepexoAHbIX NPOLECCOB, NONb30BATENb
YBUAWT Ha 3KpaHe (OPOHT, 0603HAYEHHbIN
6enbim uBeToM. OpoHTbI 6e510T0 LBETa
noKasbiBatoT, YTO B 3TOM MECTE HAXOAMTCS
AONOMHUTENbHAS NH(OPMALNS 1 HEOOXOANUMO
YBENMYMTL MacLITab npocMoTpa nim
OCYLLECTBUTb PErUCTPALMIO AaHHbIX

C 60MbLUEN YaCTOTOW ANCKPEeTU3aUMM ANs
nony4YeHns [eTanbHOr0 0TO6PaXeHNs 3ToN
nHchopmaumm. B 60NbLLMHCTBE Ciyyaes
npy yBennyeHnn maclutaba npocmoTpa
OyneT BUAEH UMNYNbC, KOTOPbIA HE
npocMaTpMBancs npu npeabIAyLLMX
HacTpoiikax. Ecnv nocne camoro cunibHOro
yBenn4eHus, hpoHT 6enoro useTa no-
NPEeXXHEMY MPUCYTCTBYET, TO 3TO 03HAYAET,
4TO HEOOXOANMO YBENNYMUTL YACTOTY
ANCKPETU3ALMM NPK CRiefyHoLLeit
perucTpauum CurHanos, Kotopas
npefocTasnT Bam 60MbLUE MH(OPMALMK

0 YacToTe, curHanax 6onee BbICOKOM
4aCTOTbI, KOTOPbIE HE MO/ ObITb 3aXBaYEHbI
npy NPeabIAYLLMX HACTPONKaX.

[To cpaBHeHMIO € 06bIYHbIM OCLMANOrpachom
AN HACTPOVKM KaHana Ha ocuunnorpacde
MSO moxeT noTpe6osatbes 6onblue
BpeMeHu. ATa npoLeaypa 4acTo BKIo4aeT
NOACOEANHEHNE MPOOHMKA K UCTbITbIBAEMOMY
YCTPOWCTBY, 0603HAYEHME W pPa3MeLLEHIe
kaHanos Ha akpaHe. Ocuunnorpac MS0O4000
yNpOLL@eT 3Ty npoueaypy, No3Bonss

P [pynnbl CO3AAIOTCS MPOCTHIM PasMeLLeHUeM
UMcHPOBbIX KAHASIOB PSIKOM Ha 3KpaHe.
MoxHO pasMeLLaTh ¥ ycTaHaBnMBaTh
3HAYEHMsi IOPOrOBOrO HAMPSKEHNS A7Ist
rpynmbl B 0AHO AeiiCTBHe

P OT06paXxeHme CUHXPOHU3UPOBAHHOM,
napannenbHoii LWKHbI C AEKOANPOBAHMEM
7-paspsaaHOro cHeTUMKa

nonb30BaTeNto rpynn1poBaTh LM(POBbIe
ocuunnorpammbl. Mpy NPoCTOM pasMeLLeHnm
LMchpOBbIX OCLMANOrPaMM PSAOM Apyr

C [ipyrom OHv o6pasytoT rpynny. Cpasy nocne
(hopMMPOBaAHMS TPYNMbl MOXHO pa3meLLaTh
BCE KaHarlbl, COAepXaLLmecs B aToi

rpynne, OAHOBPEMEHHO. OTO 3HAYUTENBHO
YMEHbLLIAET BPeMs 00bIYHON HACTPOIKY,
CBSI3aHHOE C MHAVBMAYaTbHbIM
pa3meLLeHeM KaHaros.
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1 Macwrab 1 npocMoTp. [Ins MacluTabuposaxus
1 NPOCMOTpA BbIAENEHbI CrieuuanbHble pyuku

Ha nepeaHeii naHenu. BHyTpeHHas pyyka
npenHasHaveHa ans ynpasneHus KoapguumneHTom
MacLUTabMPOBaHMS, @ BHELLHSIS pyyKa —

NS NepeMeLLeHNs OKHA MacLUTabrupoBaHus

no ocumnnorpamme. MNepemelyarses no
oCLMANOrpaMme CTaHOBUTCS COBCEM MPOCTO.

MeTku. Bbl xoTuTe nocTaBuTb METKY Ha
ocuunnorpamme, YTo6bl NOTOM BLICTPO HANTY
HY>KHbII y4acToK? HaKmuTe KHOMKY «YCTaHoBUTb
METKY», 1 Ha OCLMMIOrpaMMe NosiBUTCS
«3aknapka». KHomkn <— n —> nossonsioT
nepemeLLaTbcs Mo MeTKam, yCTaHOBIIEHHbIM
rnons30BaTenemM,  HaxoanTb YCTaHOBIIEHHbIE
METKN.

Mouck. Bbl ycTanu noCTOSHHO KPYTUTb PyyKy
MONOXEHNS N0 FOPU3OHTANM, UTOBbI HAWTY
HY>XHOI COObITME? Bocnonb3yiiTech MOLLHOM
(hyHKLMeN noucka B ocumnnorpade cepum
4000, 4TOObI HAWUTX U MOMETUTL BCE COObLITHS,
oTBevaroLne 3afaHHbIM YCIoBUAM. B uucno
YCNOBMIA NOMCKA BXOAAT (OPOHT, ANUTENBHOCTb
UMNYNbCA, PaHT, NOrUYECKUE YCNOBHS, BPEMS
YCTaHOBKM W YAEP>KaHus, BpeMs HapacTaHus
WM cnapa, a Takxe CoaepXMMoe NakeTos
ww | 2C, SPI, RS-232/422/485/UART n CAN.

2 unu 4 aHanoroB.bIx KaHana ¥ 16 UMpoBbIX
KaHanos. [1pocMoTp 1 3anyck no BnioTb A0

20 CcKOppen1poBaHHbIM MO BPEMEHW CUrHanam
Ha 0HOM 3KpaHe.

(16 uMcbpoBLIX KaHANOB MMELTCS ToMbko Ha Modensix MSO.)
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5 MapannenbHble 1 nocnefoBaTesibHbIe WHHbL.

3anyck o coaepXvMOMy nakeTa napannenbHon U
NOCAEAOBATENBHON LUMHBI, MPOCMOTP COBPaHHbIX
[aHHbIX B BUE LUMHbI C NakeTami, [eKOAMPOBaHHBIMM
B LUECTHAALATMPa3pSAHOM, fBonyHOM v ASCII
NPeACTaBAEHUM, NOVCK OMPEAENEHHOr0 COAEPXKMMOrO
naketa B COGPaHHbIX AaHHbIX 1 Aaxe AEeKOAMpOBaHIe
11 POCMOTP BCEX NakeToB B TabiMuHOM chopmare,
KaK Ha nornyeckom aHanmaarope. MogaepxmBaoTes
cTaHnapTs! | °C, SPI, RS-232/422/485/UART u CAN.

OBHOBPEMEHHO MOXHO aHaM3MpoBaTh A0 ABYX LLUMH Ha
ocumnnorpadax cepun DPO4000 1 4o YeTbIpex — Ha

ocumnnorpadax cepum MSO4000.

(AHanu3 napannesbHbIX LLMH BO3MOXEH TOMbKO
ocuvnnorpachax cmelLaHHbIx curianos MSO.)

6 Benukonenblii akpaH. Ocuunnorpads! cepum 4000
OTNIMYAKOTCS CambiM BOMbLLMM 3KPAHOM C CambiM
BbICOKMM pa3peLLeHnem Cpesm npubopos CBOEro
knacca. [luaronans akpaa 10,4 groiima (264 Mm),
a paspeluenne 1 024x768 (XGA).

7 YcTpoiicTBa XpaHeHUs HdopMaLum

6onbLuoii emkocTH. MopTbl USB

1 CompactFlash, pacnonoxenHoie

Ha nepesHelt naHenu, No3BoNsT
1Cnonb3oBaTh MPOCTbIE W YA06HbIE
CPEACTBA XPaHEHNs MHdopMaLmn Ans
COXPaHEHHs CHUMKOB 3kpaHa ocumnnorpada,
JaHHbIX OCLMNNOrpaMM 1 HacTpoek
ocuunnorpada. Etle asa xocT-nopra
USB, pacnonoxeHHble Ha 3aaHel NaHenm,
npeAHa3HaueHbl NS NOAKMKOYEHNS
nepueepuitHbIX YCTPOIICTB, TaK Xe Kak

1 nopT ycTpoiicte USB ans ynpasnenus
nprbopoM € NOMOLLLI0 MHTepdheiica
USBTMC.

8 OneMeHTbI ynpaBneHus oTobpaxkeHnem
No BepTUKaNu. OneMeHTbl yripaBneHus
0TOBPaXKEHUEM MO BEPTUKAMM C pyyKamm
NS KaXKAOr0 KaHana ynpoLyatoT paboty
W [IENaK0T ee UHTYUTUBHO MOHSITHO.
Tenepb He TpebyeTCs UCNONL30BATL
0ZVH KOMMMEKT 3NEMEHTOB YNpaBneHus
0TOBPaXKEHMEM MO BEPTUKANW A1t BCEX
YeTblpex kaHanos!

MocmoTpu Ha ocumunnorpad cepuu 4000 B paborTe.
[lpoBeauTe BMpTYanbHbli TecT-ApaiiB ocuyunnorpada MSO4000 no agpecy: www.tektronix.com/virtualmso

Mmy6uHa Bcero 137 mm! Mpu BneyatnsoLwmMx
pabo4mx xapakTepucTikax, 60bLIOM 3KpaHe
1 yNpaBneHnn ¢ pyyKamn Ans Kaxaoro KaHana
ocumnnorpadsl cepun 4000 umeroT pasmep
Bcero 137 MM B rny6uHy ¥ 3aHUMAIOT Mano
MecTa Ha paboyeM CTorne.

9 TekVPI". Hosblit nHTepdeiic Npo6HMKoB
TekVPI no3sonseT HanpsMyto NOAKMoUaTh
TOKOBbIE NPOBHIKM K Npubopy. VimetoTest
WHTYUTUBHO MOHSTHbIE OPraHbl ynpaBneHus
Ha Kopryce KOMMeHcaTopa, BO3MOXHOCTb
ANCTaHLMOHHOIO YNpaBneHns HacTpoikamu
Npo6HMKA 1 YCOBEPLUEHCTBOBAHHbIE
CcpeAcTBa 06MeHa MHchopMaLmen Mexay
ocuunnorpachom 1 NPOGHUKOM.
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Jpyrve npumeHeHus

Pa3pa60TKa BUAEOTEXHUKU

MHorve pa3paboTumkn BUAEOTEXHUKM

[0 CYX MOP OCTAOTCS BEPHbI aHANOT0BbIM
ocuunnorpadam, cunTas, Yto TobKO
rpafaunn UHTEHCUBHOCTH CBEYEHUSA
aHanoroBoro akpaHa no3BoNstoT pasrisaeTb
HEKOTOpble eTanu OCLMANOrpaMm
BMAeoCMrHanoB. Beicokas ckopocTb cbopa
ocumnnorpamm ocuunnorpados cepun 4000
1 BO3MOXHOCTb MPOCMOTPA CUrHana

C Pa3NuyYHON PKOCTbIO BMECTE MO3BONSOT
MoMy4mMThb TAKOE Xe HacbILLEHHOe MHApopMaLMet
1306pakeHe, KaK 11 aHamnoroBbIi ocumnnorpad,
HO 3HauuUTenNbHO 6onee AeTann3npoBaHHoe.
BmecTe ¢ Tem npubopbl 06nafakT BCemu
MpenmyLLecTBaMK1 LMPOBbIX OCLMNOrpadioB.

Takve cTaHOapTHbIE CPEACTBa, Kak
MactiTabHble ceTkn IRE u «MB», Bbigepxka
no NoAsM, NOMSIPHOCTb BUAEOCUrHaNa

1 @aBTOYCTaHOBKA, CNocobHas 06HapyXmBaTh
BUAEOCHrHambI, [eNar0T ocumnnorpadbl cepum
4000 cambIMK MPOCTLIMM B UCMONE30BAHUM
Cpenm NMEILLMXCS Ha pbiHKe ocumunnorpados
ANs Buaeonpunoxeruit. imes nonocy
nponyckanmus 1o 1 Ty n yeTbipe kaHana,
ocunnnorpadb! cemeiictsa 4000 obecneumsaroT
BrOJIHE AOCTATOYHOE ObICTPOAEHCTBUE AN
MPUMEHEHNS B aHANOroBoi 1 LMAPOBOiA
BMAEOTEXHMKE.

Hakoneu, y ocunnnorpachos cepum 4000 elue
00MbLUE PACLIMPUAMCL BO3MOXHOCTM aHanmaa
BMAEOCUTHANOB 6n1arogapst AOMOSHUTENbHOMY
mogynto DPO4VID, npesHasHa4eHHOMy Ans
paboTbl C BUAEOMPUIOXKEHNSMU. OTOT MOAYMb
NPeLOCTaBNAET CaMble LIMPOKWE B OTPAC/u
BO3MOXHOCTU No paboTte ¢ HDTV

1 NOMb30BaTENbCKOM (HECTAHAAPTHOM)
BMAEOCUHXPOHM3ALM.

DPO4104 - 8:31:31 AM  9/30/2005

Tektronix

» OpenChoice® Desktop — cTaHzapTHOE
nporpaMmHoe obecneyeHne Ans 6bICTPOro
noaKo4eHns ocuunnorpada K MK.

CH2 slew rate: CH1 freq (Hz):
1.31630M 4.00000k

P National Instruments SignalExpress™
Tektronix Edition — nporpaMmmHoe
obecneyeHne 4ns nonHOCTbHO
WHTEPaKTMBHOrO CO0Pa AaHHbIX, U3MEPEHNIA
W aHanuaa, paspaboTaHHoe COBMECTHO
¢ komnanmen NI 1 onTMU3MpoBaHHOE Ans
ocuunnorpacos cepun 4000.

P TpocmoTp BuaeocurHana NTSC. Creayet
OTMETUTb BO3MOXHOCTb MPOCMOTpA CUrHaNa
C Pa3nMYHOIA SIPKOCTbIO, Grarofaps KOTOPOA
ocuuanorpad ¢ LncpoBbIM OMUHOOPOM
cepumn 4000 MOXeT NPeACTaBNsTb Ha KpaHe
BpeMs, amnnuTyay 1 pacnpefenexue
amnnTyabl BO BPEMEHM.

P> Bbicokasi CKopoCTb CO0pa OCLMNNOrpamMm
no3sonseT 06HapyXuBaTh W 3axBaTblBaTh
UCTOYHWKM TPYAHOYMOBUMbIX FINTHE
W Lpyrue peakue cobbITus.
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Ocumnnorpacb! ¢ LnugposbIM NoMUHOGOPOM Ocumnnorpadbl CMeLWaHHbIX CUrHanoB
» CemeiicTBo ocumnnorpacgos Tektronix cepuu 4000 - Cepus DPO4000 - Cepua MS04000

» XapaKTepuCTUKK

CucTema BepTUKaNbHOrO OTKIIOHEHUS DP04032 DP04034 DP04054 DP04104
AHanoroBble KaHanbl MS04032 MS04034 MS04054 MS04104
BxogHble kaHanbl 2 4 4 4
Ananorosas nonoca 350 My 350 My 500 My 1Ty
nponyckaxus (-3 ab)

ot 5 MB/gen fo 1 B/gen

PacyeTHoe Bpems HapacTaHus 1 He 1He 700 nc 350 nc

5 MB/gen (TunnyHoe 3HaveHve)

AnnapaTHble Npefenbl Nonoch!
nponycKaxus

20 MIL unn 250 MIy

Tun Bxoga

N0 NepeMeHHOMY TOKY, M0 NOCTOAHHOMY TOKY, 3a3eMIIEHHbI BXOA

BxogHoe conpoTuBneHue

1 MOwm +1%, 50 OM +1%

YyBCTBUTENBHOCTb MO
Bxogy 1 MOm

1 mB/nen — 10 B/men

YyBCTBUTENBHOCTb NO
Bxogy 50 Om

1 MB/nen—1 B/nen

PaspeLueHne no BepTukanm

8 61T (11 6UT NPy BbICOKOM pa3peLLeHnm)

MaxcumarnsHoe BxofHoe
HanpsxeHne 1 MOm

250 By, s C NMKOBbIM 3HaueHueM < +400 B

MakcumanbHoe BXogHOe
HanpsixeHue 50 Om

5 B, «e. C MMKOBbIM 3HaueHeM < +20 B

MorpetuHocTb KoahpuLmeHTa
YCUNEHUS MO NOCTOSHHOMY
Hanps>keHuto

+1,5% npyu ycTaHoBke cMeLermns 0 B

[nanasoH 3Ha4eHui CMeLLieHNs
1 MB/gen — 50 mB/gen

50,5 mMB/nen — 99,5 mB/pen

100 mB/gen — 500 mB/gen

505 mB/pen — 995 mB/gen

1 B/nen -5 Bl/gen

5,05 B/nen — 10 B/gen

1 MOM 50 Om
+1 B +1B
+0,5B +0,5B
+10B +10B
5B +5B
+100 B 5B
150 B HeT naHHbIX

Vi3onsums MeXAay KaHanamu

>100:1 npn <100 131 1 >30:1 npn >100 134 BNNOTL 40 HOMUHAMBHOM MONOCHI NPOMYCKAHNS
ANs NH0BbIX ABYX KAHANOB C 0AMHAKOBbIMM HACTpOikamu «B/pen»

CucTeMa ropusoHTaNbHOro
OTKNoHeHus LiudpoBble kaHarbl

MS04032 MS04034 MS04054 MS04104

BxogaHble kaHanb!

16 LmdppoBebix (o1 D15 o DO)

[ToporoBsble HanpsKeHust

ﬂOpOI’OBbIe HanpsXXeHusa ana Kaxkaoro KaHana

BbibpaHHble 3Ha4eHus
MOPOrOBOr0 HaMPSKEHNS

TTL, CMOS, 3anaBaemMble nonb3oBaTeniem

3anaBaeMblil nonb3oBaTenem oT+5p0-2B
A1anasoH noporoBsbIx

HanpsiKeHui

MakcumanbHoe BXoHOe +15B
Hanpsbkenve

nOI’peUJHOCTb YCTaHOBKM NOPOrosoro
Hanps>XeHus

+(100 MB + 3% 0T 3Ha4eHus nopora)

BxopHom ayHaMmyecknin ananasoH

6 Byagua C LEHTPOM OKONIO MOPOrOBOTO 3HAYEHNSA

MuHuManbHbIA nepenas 500 mB
BXO[HOIO HaMpsXKeHust

BxoaHoe conpoTtusnexue 20 kOm
Harpyaka npo6Huka 3nd

PaspeLueHne no Beptukanu 1 6ut

Ocuunnorpadsl ¢ uudposbiM ntoMuHodopom Ocuunnorpadbl CMelwaHHbIX curHanos - www.tektronix.com/oscilloscopes



Ocumnnorpacb! ¢ UnugposbIM MoMUHOOpoM Ocumnnorpacbl CMeLWaHHbIX CUrHanoB
» CemeiicTBo ocuunnorpacos Tektronix cepum 4000 + Cepusi DPO4000 - Cepus MSO4000

DPO4104 \

CucTeMa ropU3oHTaNbHOr0 OTKIIOHEHUS DP04032 DP04034 DP0O4054

AHanoroBsble KaHanbl MS04032 MS04034 MS04054 MS04104
MakcumanbHas yactota 2,5 BbI6/C 2,5 BbIb/C 2,5 [BbIb/C 5 BbIb/C
AVCKpeTU3aumm

(Ha kX [OM KaHane)

MuHuMansHas WwupmnHa 400 nc 200 nc

UMNYALCOB, ONPeaeNseMbIX

MUKOBbIM JETEKTOPOM

MakcumanbHas fiMHa namsiTyi 10 MAH TOYEK

(Ha kax/10M KaHarne)

MakcumansHas 4 mMc 4 Mc 4 Mc 2 MC

MPOAOMKUTESIBHOCTb 3anucu
Mp1 MakcUManbHo 4acToTe
ANCKPeTM3aunm (Bce KaHarbl)

[lvana3oH BpeMeHHOM pasBepTKX

Ot 1 He po 1000 ¢

400 nc-1000c

[AnanasoH 3asepxku
BPEMEHHOI pa3BepTKy

OT1 —10 nenexuit fo 50 ¢

[nanazoH MexxkaHanbHoro
(ha30B0ro casura

+100 HC

[orpeLHoCTb BpeMeHHO
pasBepTKi

+5 x 10-6 Ha NO6OM UHTEpBaNe AMNTENbHOCTbLIO 21 MC

Cuctema ropu3oHTanbHoro MS04032

OTKNOHeHus LiudpoBble kaHarbl

MS04034

MS04054 MS04104

MakcumanbHas YactoTa
AMCKDETU3ALMM
(ocHOBHOM pexXKuM)

500 MBbI6/c (pa3peLueHme 2 He)

MakcumansHas fnnHa namsiti
(oCHOBHOM pexxuM)

10 MINH TOYeK

MakcumanbHas YacToTa
AMCKpeTU3aLmm
(pexxum Magnivu™)

16,5 IBbI6/C (paspeLuerme 60,6 nc)

MaxkcumansHas AnuHa namsatvm
(pexxum MagniVu)

10 000 TouYeK C LIeHTPOM B TOUKE 3anycka

MuHuManbHas AAUTENbHOCTb
06Hapy)KMBaeMbIX MMMNyNibCOB

1,5 He

Da3oBblii CABUM MEXAY KaHanamm

60 nc (TMNM4HOE 3Ha4eHme)

CucTema 3anycka

OCHOBHbIE PeXWMbI 3amycKa — aBTOMaTU4ECKMIA,
HOpMaJibHbI M OAHOKPATHBIN.

Tun Bxopaa 3anycka — CBA3b No BX04y 3anycka no
NOCTOSHHOMY TOKY, noaasnenue BY (ocnabnexue
yactoT > 50 kll), nogasnetne HY (ocnabnexue
yacToT < 50 KIL), nofaBnexue Wwyma (C yMeHbLLEHNEM
UYBCTBUTENBHOCTH).

[nana3oH BbifepXKM 3anycka — o1 20 He 0 8 C.

quCTBMTeanOCTb

BHYTpeHHssi Npu CBA3M MO NOCTOSIHHOMY TOKY —
0,4 penenuns ot 0 1o 50 MI ¢ yBenmyeHnem Ao

1 BeneHns npu HOMUHANBHOI NOAIOCE MPOMYCKaHMS.
BHewHsis (AononHUTeNbHbIA BXoA) — 200 MB oT
nocTosHHOro Toka Ao 50 MIL, ¢ yBenu4exnem 1o
500 mMB Ha yacToTe 250 MIL.

[nanasoH ypoBHeit 3anycka
IMo BCeM KaHanaM — 8 feneHui OT LieHTpa 3KpaHa.
BHeLwHuii (AononHUTENbHBIA BXOA) — +8 B.

Pexumbl 3anycka

Mo poHTY — NONOXKMTENbHBINA UK OTPULATENbHBIN
HaK/OH Ha NIO6OM KaHane uin Ha 4OMoNHUTENbHOM
BX0Ze Ha nepeaHei naHenn. CBA3b Mo MOCTOSHHOMY
TOKY, ¢ noaaeneHvem BY, ¢ nogasnexnem HY

¥ NOAABNEHNEM LUyMa.

Mo nocnepoBaTenbHOCTH (CMHXPOHM3aUms B) —
3afiepxxka 3anycka no BpemMeHn — ot 4 He [o 8 ¢. nn
3afiepxxKa 3anycka no yucny cobbiuii — o1 1 fo
9999 999 cobbITHN.

Mo AnuTeNnbHOCTHM MMAYNbCa — 3anyck

10 AMTENbHOCTY MONOKMTENLHOMO Wik
0TPULATENBHOTO MMNYAbCa, KOTopas >, <,

= UM # a\aHHOMY NEPUOLY BPEMEHU.

Mo paHTy — 3anycK no MMNyIbLCY, NepecekaroLemy

nepBblii NOPOroBbIA YPOBEHb, HO HE MEpecekatoLLiemy
BTOPO¥A NOPOrOBbIi YPOBEHD [0 NOBTOPHOTO
nepeceyeHns Nepsoro.

Jloruyeckuii — 3anyck no NOXHOMY UM UCTUHHOMY
3HAYEHMIO NOTMYECKOM (DYHKLIMM KaHaNoB B Te4eHue
3a/1aHHoro neproaa BpemeHu. B kavecTse TakToBoro
cUrHana MOXHo UCnonb30BaThb Nto60oW BXOA,
nornyeckas hyHKUMs onpeaensieTcs no poHTam
TakToBoro curHana. Oywkumm (M, UK, N-HE, UITK-
HE) 3apatoTcs Ans BCex aHanorosbIx v LMPOBbIX
BXO[HbIX KaHanoB, NPeACTaBAEHHbIX 3HAYEHNAMM
YPOBHeiA «BbiCOkuiA», «HM3kuiA» 1 «He yuuTbiBaeTCS .
BpeMms ycTaHOBKM M yaepXaHus — 3anyck no
HapYLLEHWIO BPEMEHM YCTaHOBKM W YAepXKaHus

MEeX/ly TaKTOBbIM CUrHANIOM W CUTHANOM AaHHbIX,
npeAcTaBNeHHbIX BO BCEX BXOAHbIX KaHanax.

Bpemsi HapacTaHusi U cnafa — 3anyck no poHTy
MMNYNbCa C HAKMOHOM 6OfbLUE UK MEHbLLE
3a/}aHHoro. MoXHO BbIGPaTb NOMOXMUTENbHBIA HAKIOH,
OTpULiaTeNbHbINA NN 06a HaKNOHA.

Bupaeo — 3anyck no cTpokam, HeYETHbIM, YETHbIM

1 NKOBbIM NONSIM B BUAEOCUrHANAxX CTaHAapToB

NTSC, PAL u SECAM.

PaclumpeHHbIii aHanu3 BUAEOCUrHaNnoB
(mononHUTenbHas BO3MOXHOCTb) — 3anycK No
BueocurHanam craHaapta 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,

11 MONb30BATENbCKUE CTAHAAPTbI ABYXYPOBHEBO

11 TDEXYPOBHEBOW BIAEOCUHXPOHU3ALMN.

12C (aononHuTENbHAsA onuws) — 3anyck no curHanam
«Start», «<Repeated Start», «Stop», «Missing ACK»,
«Address» (7 unn 10 6uT), «Data» nnmn «Address and
Data» Ha wwHax | 2C ¢ GbicTpoaeiicTarem [o 3,4 M6/c.
SPI (nononHuTenbHas onums) — 3anyck no curHanam
«SS», «<MOSI», «<MISO» nnmn «MOSI and MISO»

Ha WnHax SPI 6bicTpogeiicTeuem ao 50 Méut/c
(HepocTynHa Ha DPO4032).

CAN (pononHuTenbHas onuus) — 3anyck no
curHanam «Start of Frame», «Frame Type» (maHHble,
IMCTaHUMOHHBIV curHan, olwmbka, neperpyakay,
«|dentifier» (CTaHAAPTHBIV MK paclunpeHHbiit), «Datax,
«|dentifier and Data», «End of Frame» nau «Missing
ACK>» Ha wuHax CAN ¢ 6bicTponeiicTauem o 1 Mo/c.
[lononHUTENbHO MOXHO 3aJaThb YCNOBKS 3anycka

10 AaHHbIM <, <, =, >, 2 UMK # YCTAHOBIIEHHOMY 3HAYEHMIO
JaHHbIX. Touka BbIGOPKY HACTPaUBAETCS NOMb30BATENEM;
HacTpoiika no ymonyaxnio 50%.
RS-232/422/485/UART (BONonHUTENbHAA ONuus) —
3anyck TMnoB «CTapToBbIN 6UT Nepeaayn»,
«CTapToBbIit GUT Npuema», «KoHew naketa
nepefaum», «KoHew nakeTa npuema, «[JaHHble
nepefaun» unu «[JaHHble npuemar.

MapannenbHblii (AOCTYNEH TONbKO Ha
ocyunnorpadax Mmogenu MSO) - 3anyck

Ha 3HAYeHNst JaHHbIX NapannenbHON LUNHbI.

PeXxumbl perucTpaunu aaHHbIX

Bbi6opka - c60p 3HaueHuit BbIGOPOK.

MukoBoe AeTeKTUpoBaHMe — hnkcaums y3kux
BbIGPOCOB (10 200 NC) HA BCEX CKOPOCTSIX Pa3BEPTKU.
YcpeaHeHue — ycpefHAeTes oT 2 A0

512 ocuunnorpamm.

Orubatowjas — ornéaoLas no MUHMMyMam

11 MaKcumMyMam 0ToBpaxkaeT faHHble MMKOBOrO
[ETEKTUPOBAHNS 3 HECKONbKO LIMKIOB cO0pa AaHHbIX.
Bbicokoe paspeLueHue — y3KononocHoe yepeaHeHue

B peasibHoM BpeMEHI NO3BONSIET CHU3NTb CyYaitHble
LUYMbI 11 MOBbICUTb pPa3peLLeHme.

MpokpyTKa — nepemeLLieH1e ocLMNaorpaMM fo akpaHy
CrpaBsa Haneso Npu CKOPOCTY PA3BEPTKM HUXKE Ui
pasHoit 40 mc/gen.
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Ocumnnorpacb! ¢ LnugposbIM NoMUHOGOPOM Ocumnnorpadbl CMeLWaHHbIX CUrHanoB
» CemeiicTBo ocumnnorpacgos Tektronix cepuu 4000 - Cepus DPO4000 - Cepua MS04000

WU3MepeHus ocumnnorpamm

Kypcopb! — ocuunnorpamma i 3kpaH.
ABTOMaTMYECKUE U3MEPEHMS — 25 U3MEPEHWN;

[0 4 13 HUX MOTYT OHOBPEMEHHO 0TOBPaXaThbCs

Ha 3KpaHe. B ux umcno BXOLAT U3MEPEHUs nepuoaa,
4acToTbl, 3aAEP>KKN, BPEMEHW HapacTaHus, BpEMEHU
cnapa, NoNoXUTENbHOM CKBAXKHOCTH, OTPULIATENbHOM
CKBAXXHOCTM, ANUTENBHOCTY MOMOXUTENBHOMO
nMnynbCa, AUTeNbHOCTX OTpULATENIbHOTO UMNYNbCa,
AJIMTENbHOCTW BCMbILLKK, ¢a3bl, MOJIOXKMTENBHOrO
BbI6poca, 0TpULATENLHOTO BbIGpOCa, pa3Maxa,
aMNANTYAbl, BEPXHETO YPOBHS, HUKHETO YPOBHS,
Makcumyma, MUHUMyMa, CPeAHEro 3HadeHus, CpeaHero
3Ha4eHus Lmkna, cpeaHekBaapaTU4HOro 3Ha4eHns,
CPeAHEKBAAPATUYHOTO 3HAYEHNS LMKNA, NoLlaan

1 NnoLasm Lmkna.

CraTuCTHKa U3MEepEHMIA — CPEfiHee 3HayeHe,
MUHUMYM, MaKCUMYM, CTaHAAPTHOE OTKJIOHEHUE.
OnopHble YPOBHM — OMOPHbIE YPOBHM ANS U3MEPEHUIA
3a7al0TCs NONMb30BATENEM B MPOLIEHTAX UK

B eAuHMLUax u3MepeHus.

CTpobupoBaHme - BbIENeHNe MecTa M3MEpPEHNs
BHYTPW HaKOMNEHHOr0 CUrHana, ¢ MOMOLLbH 3KPaHHbIX
KyPCOPOB WNM KyPCOPOB OCLMMONPaMMbl.

PacueT ocuunnorpamm

ApudmeTryeckue onepaLum — CoxeHue,
Bbl4MTaHIE, YMHOXEHIE 1 IeNEHIE OCLIMNNOrPaMM.
Matematuyeckue yHKUMM — MHTErPUPOBaHKE,
ancepeHLmposanue, Bro.

BMN® - avnnuTygHbIN cnexTp. HacTtpoiika
BepTUKanbHoro Maclutaba bIld nuHelHbI
CpeAHeKBaapaTuyHblii unn ABB cpefHekBaapaTuyHble
1 0kHa BIN® — «Bbinp.», «XEeMMUHI», «XEHHUH» U1
«Blackman-Harris».

[lononuuTenbHble MaTeEMaTUyeCcKue onepauum —
3a/laHne CNOXHbIX MaTeMAaTUYECKMX BbIDKEHWH,
BKJTO4QIOLLMX OCLMINOrPaMMbl, MaTemMaTnieckue
(hyHKLMK, CKansipbl, 4O ABYX NEPEMEHHBIX,
HacTpanBaeMbIx NOb30BaTENEM, A TaKxXe
pesynsTaThl napamMeTPUYECKX N3MEPEHIH,
Hanpumep (Intg(Ch1-Mean(Ch1)) x 1,414 x VART).

MporpamMmHoe obecneyeHune

National Instruments SignalExpress Tektronix
Edition - nonHocTb0 MHTEPaKTUBHAS NporpaMmHas
Cpefa u3MepeHwid, ONTUMU3NPOBaHHAs Anst
ocumnnorpados cepun 4000; N03BONSET MTHOBEHHO
€o61paTh, reHepupOBaTh, aHANM3NPOBATb, CPABHUBATD,
MMMOPTMPOBATbL M COXPaHATb AaHHbIE N3MEPEHNiA

1 CUTHAMTbI C MOMOLLbIO MHTYWUTUBHO MOHSATHOTO U He
TpebytoLLero NporpaMmMnpOBaHMs NOb30BATENLCKOTO
MHTepdheiica, 0CHOBAHHOrO Ha onepavy
nepeTackusanus. MporpammHoe obecneyeHne
NpeAoCTaBNseT NOCTOSHHbIA fOCTYN K CTaHAAPTHOM
noaAep>ke c6opa AaHHbIX, ypaBneHus, NpocMoTpa
11 3KCMOPTA CUrHAsOB B PeanbHOM BPEMEHH Anst
ocumnnorpachos cepun 4000. Bepens Professional
npeaocTaBnseT BOIMOXHOCTb AOMONMHUTENBHON
06paboTKM CUTHaNoB, PaclUMPEHHOr0 aHanuaa,
06paboTKM CMeLLaHHbIX CUrHaNO0B, Pa3BepTbIBaHMS
0CLMANOrpamM, NPOBEPKM NPEeAenos, BO3MOXHOCTb
noLaroBoil 06paboTky, 3a4aBaemMoii MoNL30BATENEM,

11 OCTYMHA B K&XAOM NPUOOpE B TeYeHMe
30-AHEBHOr0 NPOBHOr0 Neproja.

OpenChoice® Desktop — no3sonseT 6bICTPO ¥ NPOCTO
ocyLiecTBnATL cBsi3b Mexay MK, paboTarolwmm nog
ynpasnernem Windows, v ocuvnnorpadom cepum 4000
uepe3 WwnHy USB wunu LAN. MopaepxmsaeT nepeaady

11 COXPaHEHNe HaCTPOEK, OCLMANOrPaMM, M3MEpeHHil
11 CHMMKOB 3KpaHa.

[paiisep IVl - npepocTasnseT cTaHAapTHbIM
MHTEpEeNC NporpaMmMmpoBaHns npubopa Ans
pacnpoCTPAHEHHbIX NPUNOXEHUHA, Takux Kak LabVIEW,
LabWindows/CVI, Microsoft .NET n MATLAB.

XapaK'repucTMKu 9KpaHa

Tun akpaHa - 10,4 froiiMa (264 MM), LIBETHO
XXnAKokpucTananueckuit TFT-akpaH.

Pa3speluenue akpaHa - 1 024 nukcena no
ropu3oHTanM x 768 nukcenos no sepTukany (XGA).
Bupabl ocumunnorpaMm — BEKTOPbI, TOUK, NEPEMEHHOe
nocnecBeYeHIe, 6ECKOHEYHOE MOCNECBEUEHNE.
MacwTabHble ceTku — nonHas, Brid, nepekpectue,
kanp, IRE n «mB»

®opmart - YT 1 ogHoBpeMeHHO XY/YT.

CkopocTb 3axsarta curHanos - o 35 000
ocuMnnorpaMM B cekyHay

MopTbl BBOAA-BbIBOAA

[paiisep CompactFlash - goctyn Ha nepepHen
naHemu (Tun 1).

MonxockopocTHo# nopT USB 2.0 — noanepxusaet
CbemHble 3anommHatoLme USB-ycTpoicTsa, NpuHTEpS
1 knasuatypy. [lBa nopTa pasMeLLeHbl Ha 3aHen
naHenu, 0AnH — Ha nepejHeit.

MopT USB 2.0 BbICOKOCKOPOCTHBIX YCTPOACTB —
Pa3beM, pacnonoxeHHbIn Ha 3afHel naHenu,
no3BONSET yNpaBMsTh OCLMANOrpadiom vepes
nHtepceiic USBTMC unu GPIB ¢ nomoLubto asantepa
TEK-USB-488.

Mopt LAN - pasvem RJ-45, nopaepxusaet ctaHaapT
10/100Base-T.

Bupeonopt XGA - pasvem DB-15, po3eTka,
UCNONb3YeTCS ANs 0TOBPAXEHUS JKpaHa
ocunnnorpada Ha BHeLIHEM MOHUTOpe

UMM NPOEKTOpE.

[LlononHuTtenbHblii Bxog — PasbeM BNC Ha nepeaHeii
naxenu. Bxogrolt umnegaqc 1 MOM. MakcumansHoe
Hanpsbkexne Ha xoge 250 By, ,, C NMKOBbIM
3HaueHuem +400 B.

Bbixop KoMneHcaTopa NPo6HUKa — KOHTaKTb

Ha nepeaHeil naHenm.

Amnnutypa 2,5 B - yactota 1 klL.

Bbixop 3anycka — 6aiioHeTHbIi pasbem (BNC) Ha
3ajiHeil naHenu; npu 3anycke ocuunnorpada Ha Hem
NOSBASETCS UMNYNLC NONOXKUTENBHON NONAPHOCTH.
3amok Kensington — npopesb Ha 3aaHeil naHenm nog
CTaHAapTHbI 3amok Kensington (ans 3awmTsl oT
Kpax).

MCTOYHMK NUTaHuA

HanpseHue uctounnka nutanus — ot 100 go 240 B
+10%

YacToTa MCTOYHMKA NUTaHus — oT 47 [0 66 My

(0T 90 Ko 264 B), ot 360 0 440 1} (o 100 fo 132 B).
MoTtpebnsiemas MOWHOCTb — 250 BT Makcumym.

Ddusnyeckue XapakTepUuCcTUukun
MM

Pa3mepbl AIOAMbI
BbicoTa 229 9
LLnputa 439 17,3
[OnvHa 137 54
Macca [ yHTbI
HetTo 5 1

B ynakoske 9,5 22
BapuaHT anst MOHTaXa B CTOWKY 5U

MpocseTt ans 51 MM, 06s13aTeNbHO

C N1EBON CTOPOHbI 1 CO
CTOPOHbI 3aAHEN
naxenu npuéopa

OoXflaXXaeHua

O6Lme XxapaKTepucTUKu

YcnoBus okpyxxatoLLein cpepl
Temnepatypa

B pa6oyem cocTosiHum — ot 0 o +50 °C.
Mpw xpaxeHnm - o1 -20 10 +60 °C

BnaxHocTb

B paboyem cocTosiHuM — BepxHee 3HaueHue: oT 40
10 50 °C, oTHocuTeNbHas BNaxHocTb 0T 10 40 60%.
HuxHee 3HaveHue: o1 0 1o 40 °C, oTHOCUTENbHAS
BnaxHocTb 0T 10 A0 90%.

Mpu xpaHeHun — BepxHee 3HaueHme: oT 40 fo 60 °C,
OTHOCUTENbHAS BAAXHOCTb OT 5 A0 60%. HuxHee
3HaueHue: 0T 0 8o 40 °C, OTHOCUTENbHAS BNAXHOCTb
o1 5 1o 90%.

BbicoTa Hap ypoBHeM Mops
B pa6ouem cocTosHum — 3 000 MeTpoB.
Mpw xpaxeHnmn — 12 000 MeTPOB.

CnyyaiiHas Bubpauus

B pa6ouem cocTosHum - 0,31 G, ,, 0T 5 30 500 1y,

10 MMHYT N0 KaXpo# ocu, 3 oc, BCero 30 MUHYT.
Mpy xpaHeHun - 2,46 G, ,, 0T 5 40 500 Iy, 10 MuHyT
no kaxaoii ocu, 3 ocu, BCero 30 MUHYT.

CooTBeTCTBUE HOpPMaTMBaM
AneKTpoMarHUTHas coBMecTUMOCTb — 89/336/EEC.
BesonacHocTb - UL61010-1, BTOPOE M3[aHMe;
CSA61010-1, BTopoe n3pnanue, EN61010-1:2001;
IEC 61010-1:2001.

» UHdopmauusa ansa 3akasa

Mogenu DP0O4000

DP04032 - 350 MTu, 2,5 BbI6/c, ANnHa NamsaTh
10 MH BbIBOPOK, 2-kaHanbHbIi ocumnorpad
C UMEPPOBLIM NIOMMHODOPOM

DP04034 - 350 MIy, 2,5 [Bbib/c, AnMHa namsTh
10 MH BbIGOPOK, 4-kaHanbHbIi ocuunnorpad
C UMEPOBLIM NIIOMUHOOPOM

DP04054 - 500 Mry, 2,5 [Bbib/C, AnMHa namsTh
10 MIH BbIGOPOK, 4-KaHanbHbIi ocuunnorpad
C LUMEPOBLIM JIOMUHOOPOM

DP04104 - 1 I'Tu, 5 BbI6/C, AnMHA naMsiTn 10 MAH
BbIOOPOK, 4-KaHasbHbIi ocuunaorpad ¢ LMdpoBbIM
TFOMUHOOPOM

Moaenu MS04000

MS04032 - 350 MI, 2,5 Bbi6/c, AmHa namsit 10 MaH
BbIGOPOK, OCUMANOrpach cMeLaHHbIX CUrHanoB,
MMetoLLMiA 2+16 KaHanos.

MS04034 — 350 MIL, 2,5 BbI6/C, AnMHa naMsiT 10 MAH
BbIGOPOK, OcuMmnorpach cMeLlaHHbIX CUrHanoB,
“MetoLLmiA 4+16 KaHanos.

MS04054 — 500 ML, 2,5 [Bbib/c, AMMHa NamsT
10 MnH BbIGOPOK, ocLMnNorpad CMeLLaHHbIX CUrHanoB,
MMetoLLmiA 4+16 KaHanos.

MS04104 - 1 I'Tu, 5 BbI6/C, AnMHA nams T 10 MIH
BbIGOPOK, ocuunnorpad cMellaHHbIX CUrHanoB,
“MetoLLmit 4+16 KaHanos.

Co Bcemu MOLEeNsIMU NOCTaBASKOTCS CReaytoLme
npuHaanexxHocTu. OpuH npo6Hrk P6139A 500 ML,
10x naccuBHbI NPOBHUK ANS KaX/0ro aHanorosoro
kaHana, nepeaHss kpbilka (200-4908-00), kapTa
namsT CompactFlash, 32 MB (156-9413-00),
PYKOBOACTBO NOMb30BATENS, KOMNAKT-ANCK

C fioKymMeHTauuei (063-3903-00), nporpamMmHoe
o6ecneuermne OpenChoice Desktop, nporpammHoe
o6ecneyenme National Instruments SignalExpress
Tektronix Edition, cepTucoukat kanvbposky co
CXEMOi CONOCTaBIEHMS ATANOHOB /1St HALMOHAMBHBIX
METPONOTMYECKIX YUPEXAEHUIA U perucTpauns

B cvcTeme kayecTsa 1ISO9001, WHyp nuTaHms, cymKka
Ans NpuHanexHocteit (016-1967-00) v rapaHTus
Ha 3 ropa. lNpu 3akase HeO6XOAMMO yKa3aTb

TUN LWHypa NUTaHKS U BapUaHT PyKOBOACTBA
nonb3osatens. Mogenn MSO Takxe BknovaoT
OfMH 16-KaHanbHbIi norndeckuit npobHuk P6516

11 KOMMIEKT MPUHAANEXXHOCTEN ANst OrMYecKoro
npo6HuKa (020-2662-xx).

MporpamMmHble MOgyNM

DPO4AUTO - BcTpanBaeMblii, ONUMOHANbHBI MOZYb
3anycka Ha nocnefoBaTenbHbIE MOTOKN AaHHbIX
aBTOMATU3MPOBAHHbIX CUCTEM U UX aHamm3a. Mo3sonsieT
3anyckaTb ocuunnorpad) no MHAopMaUnUM Ha ypoBHe
nakeTa Ha WwuHe CAN, a Takxe npefocTaBnseT
cpefcTBa aHanmaa Anst MpocMOTPa curHana B LcpoBoM
BMZE, NMPOCMOTPA LUMHI, JEKOAMPOBAHHNS NaKeTa,
roucka W NpeACTaBneHust Tabnuy [EeKOAMPOBaHbIX
MakeToB C METKaMW BPEMEHH.

DPO4EMBED - BcTpaeBaemblid, OnLMOHabHbIN
MOZYNb 3anycka Ha nocneaoBaTenbHble NOTOKM
JaHHbIX, BCTPOEHHBIX CUCTEM M UX aHanuaa. Mo3sonseT
3anyckaTb ocuunnorpad no MHopMaLmm Ha ypoBHe
naketa Ha wwHax | 2C u SPI, a Takxe npegocTasnset
CPeACTBa aHanuaa Ans NpocMoTpa curHana B uichposom
BMAE, NPOCMOTPA LUMHbI, AEKOAMPOBAHMUS NakeTa,
novcka v NpeACTaBNeHUs Tabnuy AEKOAMPOBAHNS
naketa ¢ MeTkamu Bpemenm. Pabota ¢ wuHoit SPI
AOCTYNHA TONbKO Ha BCEX MoAensiX, kpome DPO4032.

DPO4COMP - BCcTparBaeMblid, ONLMOHANbHbIA MOAYMb
3anycka Ha nocneoBaTeNbHble MOTOKM AaHHbIX
KOMMbIOTEPHBIX CUCTEM 1 UX aHanu3a. [ossonset
3anyckatb ocuunnorpad no MHopMaLmMm Ha ypoBHe
nakeTa Ha WuHe RS-232/422/485/UART, a Takxe
MPefoCcTaBAsET CPEACTBA aHanMaa Ans MPoCMOTpa
curHana B LMpoBoM BifE, NPOCMOTPA LUMHBI,
[eKoANpOBaHMs NakeTa, noucka 1 npeAcTasnexHmns
Tabnuu AeKOAMPOBAHbIX MAKETOB C METKaMU BPEMEHHM.

DPOA4VID - mogyns HDTV 1 nonb3oBaTenbckoi
(HecTaHAapPTHOM) BUAEOCUHXPOHM3ALMM.

Ocuunnorpadbl ¢ uudposbiM nloMUHOOpoM Ocuunnorpadsl cMewaHHbIX curianos « www.tektronix.com/oscilloscopes 11



Ocumnnorpacb! ¢ UUpoBbLIM NOMUHOGDOPOM

OcuunnorpanH CMellaHHbIX CUrHanoB

» CemeiicTBo ocumnnorpacgos Tektronix cepuu 4000 - Cepus DP0O4000 + Cepus MS04000

BapuanTbl noctasku Tun WHypa NUTaHuA
Onuus A0 - CesepHast Amepuka.

Onums A1 - YruBepcansHbii, EBponeiickuii
Onums A2 - Benvko6puTaHus.

Onuus A3 - AscTpanus.

Onuus A5 - LLiseiiuapus.

Onums A6 - Anonms.

Onums A10 - KuTait.

Onumsa A11 = Unaus.

Onuus A99 - 6e3 LWHypa NuTaHus 1 apantepa
NepeMEeHHOro ToKa.

PyKOBOACTBO NONb30BaTeNs A3bIKOBbIE
BapuaHTb! '

Onuws L0 - pykoBOACTBO Monb3oBaTens
Ha aHrMACKOM SI3bIKE.

Onuws L1 - pykoBoACTBO Monb30BaTens
Ha (hPaHLIy3CKOM AA3bIKe.

Onuus L2 - PyKOBOZLCTBO Nonb3oBartens
Ha UTaNbAHCKOM A3bIKe.

Onuws L3 - pykoBoACTBO Monb308aTens
Ha HEMELIKOM $3bIKe.

Onuus L4 - pykoBOACTBO NoNb30BaTens
Ha VCMaHCKOM SI3bIKE.

Onuus L5 — pykoBoACTBO Monb30BaTens
Ha AMNOHCKOM S13bIKe.

Onuus L6 — pykoBoACTBO NoNb3oBaTens
Ha MOPTYranbCKOM si3bIke.

Onums L7 - pyKoBOACTBO MOMb30BaTenst
Ha KUTailCKOM A3bIKe, YPOLLEHHOE MUCHMO.

Onuws L8 - pykoBOACTBO Monb3oBaTens
Ha KMTaCKOM $i3blKe, TPAANLIMOHHOE MUCLMO.

Onums L9 - pykoBOACTBO MoOMb30BaTenst
Ha KOPECKOM S3bIke.

Onuums L10 - pykoBOACTBO NoMb3oBaTeNs
Ha PYCCKOM $i3bike.

Onuus L99 - 6e3 pykoBoACTBa NONb30BATENS.
BapuaHTbl 06¢nyXMBaHNSA 2

Onuus C3 - ycnyrv no kanubposke B TeUeHe
3 ner.

Onums C5 - ycnyru no Kanubposke B TeUeHe
5rner.

Onuus CA1 - o6ecneumBaeTcs 0Ha Kanbposka
UM TEXHUYECKOE 06CNYXMBAHWE B TEYEHME
Ha3HaueHHOro MHTepBana KanbpoBKy,

B 3aBMCUMOCTY OT TOTO, Kakoe 13 COObITUIA
HaCTynuT NepBbIM.

Onums D1- 0T4ET ¢ AaHHbBIMI KaNMOPOBKX.

Onuus D3 - 0T4eT ¢ AaHHbIMN KANMGPOBKNA
B TeueHue 3 net (c onumeit C3).

Onums D5 = 0T4eT C AaHHbIMU KanGpOBKU
B TeyeHue 5 neT (c onuweit C5).

Onums R5 - ycnyrvt no peMoHTY B TeueHue 5 net
(BKMHOYas rapaHTuio).

PeKOMeHAyeMbIe I'lpOﬁHMKM
TAP1500 — akTuBHbIA Npo6HMK TekVPI™ 1,5 TTu.

TDP0500 - anchdhepeHumanbHblii npobHuk TekVPI
42 B 500 Ml'u.%(b P P

TDP1000 - aunchchepeHumanbHblid npobHuk TekVPI
42 B 1Ty, (pepep P

TCP0030 - TokoBbIi NpobHuK TekVPI 120 My,
30 A NOCTOSHHOIO ¥ NEPeMEHHOro ToKa.

TCPA300/400" - cicTeMbI M3MEPEHMS TOKA.

P6246 — qudpchepeHumanbHbiii npo6HMK 400 MIw.

P6247" - udpcpepeHumanbHbii npoHuk 1,0 M.
P52053 — BbICOKOBOMTHbIN ANdEpeHLManbHbI
npo6Huk 1,3 kB, 100 MIL.

P5210" - BbICOKOBOMLTHbIN ANEPEHLMAbHbI
npo6HuK 5,6 kB, 50 ML,

P5100 — BbICOKOBONBTHbINA MACCUBHbINA MPOBHNK
2,5 kB, 100X.

ADA400A™ - BbICOKOUYBCTBUTENbHbI
m Cb?é)eHLlVIaJ'IbeIVI yeunmutens 100X,
10X, 1X, 0,1X.

NEX-HD2HEADER - ot Bbixoga pa3bema Tvna
Mictor 40 KOHTAKTOB rOfIOBKM 2,5 MM.

PekomeHAayeMble NpuHaaneXHoOCTH
071-1844-XX — pykoBOACTBO MO CEPBUCHOMY
06CNY>XMBAHWIO (TOMKO HA aHTMIMIACKOM 5i3bIKe).

SIGEXPTE - nporpammHoe o6ecneyenue National
Instruments Signal xFress” Tektronix Edition
Software Professional Edition.

FPGAView-xx — nopaepxka MSO ans FPGA
Altera u Xilinx.

TPA-BNC - BNC apantep TekVPI ans
MOAKIO4EHNS NPOOHUKOB C MHTEPCPEIicoM
TekProbe.

TEK-USB-488 - anantep GPIB k USB.

TLAHRA with (2) 196-3476-01 — aganTep
C BbICOKVM MMMEHAAHCOM W KOMMIIEKThI NPOBOJIOB
Ans npo6Hmka P6515 MSO.

TEK-USB-488 — agantep GPIB k USB.

119-6827-00 — cunTbIBatOLLEE YCTPONCTBO KapT
namsitn CompactFlash ¢ nHtepdericom USB.

AC4000 — MsrKuiA TpaHCMOPTHBI yTNSp.

HCTEKA4321 - >eCTKuiA TPaHCNOPTHbIA dyTnsp
(Heobxoamma cymka AC4000).

RM4000 - MOHTaXHbI HAbop.
AMT75% - agantep 1 [Ti, 75 Om.

FapaHTusa

lapaHTus 3 rofa (Bce AeTany v noTpadeHHoe
Ha PEMOHT paboyee BpeMsl) 3a MCKIKOHEHNEM
MPOBHYKOB.

"1 B HEKOTOpbIE 13bIKOBbIE BAPUAHTbI BXOANT HaKnaka Ha
NEPEAHIOKD NaHeb C NEPEBOOM Ha3BaHHi ANEMEHTOB
yrpasneHms.

2 TapaHTist Ha OCLMANIOrPad) U MPEATIOXKEHNSI 110 PEMOHTY He
OTHOCSITCS K MPOBHUKAM 1 MPUHAANEXHOCTAM. KOHKpeTHble
rapaHTMM 1 YCROBUSt Kani6pOBKM NPOGHHUKOB 1
MPUHAANEXHOCTElt CM. B COOTBETCTBYIOLIMX TEXHUHECKHUX
OMMCaHMSIX.

“3 Tpebyetcst BNC agantep TekVPI k TekProbe (TPA-BNC).

Kak cBsizaTbes ¢ Kopnopaumeii Tektronix:
ACEAH, OkeaHus (65) 6356 3900

ABcTpus +41 52 675 3777

BankaHckuii nonyocTtpos, U3paunb,

HOxHas Adpuka u tor BoctouHoii EBponbl +41 52 675 3777
Benbrus 07 81 60166

Bpa3sunus u F0xHas Amepuka (11) 40669400
Kanapa 1 (800) 661-5625

LlenTp BocTouHoii EBponbl, Ykpauna, Mpubantuka +41 52 675 3777
LientpanbHas Espona u lpeuns +41 52 675 3777
[anus 80 88 1401

Ounnauaua +41 52 675 3777

®panuus 33 (0) 169 86 81 81

Tepmanus +49 (221) 94 77 400

ToHKOHT (852) 2585-6688

Wnaus (91) 80-22275577

Wranusa +39 (02) 25086 1

finonms 81 (3) 6714-3010

Tiokcembypr +44 (0) 1344 392400

Mexkcwuka, LienTpanbHas Amepuka,

cTpanbl Kapubekoro Gacceiia 52 (55) 5424700
Bnnxknuit BocTok, Asns n CesepHas Adpuka +41 52 675 3777
Hupepnanpp! 090 02 021797

Hopserus 800 16098

Kuraiickas HapopHasi Pecny6nuka 86 (10) 6235 1230
Monbwa +41 52 675 3777

Moptyranus 80 08 12370

Kopeiickas Pecny6nuka 82-2-6917-5000

Poccus, CHI +7 (495) 7484900

0xHas Adpuka +27 11 206 8360

Wcnanus (+34) 901 988 054

LLiseyus 020 08 80371

LLiBeiiuapus +41 52 675 3777

TaitBaHb 886 (2) 2722-9622

BenukoGputanus u Upnanaus +44 (0) 1344 392400
CLLIA 1 (800) 426-2200

JKutenam apyrux cTpax creayet

o6paLuarbes B komnanmto Tektronix, Inc.: 1 (503) 627-7111
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