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KomMbuHupoBaHHble ocuumnnorpadbl
Cepust MDO4000B

OCHOBHbIe TeXHUu4eckue XapakKTepucTukun

= 4 aHaroroBbIX kaHana
- —Mmogenu ¢ nonocoi nponyckauua 1 Tu, 500 M, 350 MIy 1
100 My,
= 16 uMdpOBbIX KaHaroB
- — PEXIM BbICOKOCKOPOCTHOrO 3axsata MagniVu™
obecneunsaeT paspeLLeHune no Bpemenu 60,6 nc
= 1 pagnoyacToTHbIN kaHan
- —Mmofenu ¢ ananasoHamu Yactot ot 9 kl'y ao 3 My unm 6 My,
—  CBepxwmpokas nonoca 3axsata — bonee 1My

= [laccuBHble NpoGHWKW C BXOAHOM emKocTblo 3,9 N u aHanoroso
nonoco nponyckanus 500 My unu 1 Ty B cTaHKapTHOM
KoMmnnekTalmm

MpeAcTaBnsieM nepeble 1 eaMHCTBEHHbIE ocLuniorpadbl co
BCTPOEHHbLIM aHan13aTopom crekTpa. BnepBeble nonb3osaTent UMeeT
BO3MOXHOCTb 3aXBaTblBaTb KOPPENMPOBAHHbIE MO BPEMEHH
aHanoroeble, UGpoBble 1 PaaYoYacTOTHbIE CUrHAMbI, YTO NO3BONSET "
Momny4nTb NOMHOE NpeLCTaBMNEHNE O (PYHKLMOHMPOBAHUN TECTUPYEMOTO
ycTponcTea. Tenepb MOXHO paccMaTpuBaTh CUTHasbl OBGHOBPEMEHHO BO
BPEMEHHOM W YacTOTHON 0bnacTsx. Bo3MOXHOCTb MOCTOSHHO

oTcnexueath cnektp PY curHana noseonsieT KOHTPONMPOBaTh €ro -
M3MEHEHUs KaK BO BPEMEHM, Tak 1 B 3aBMCMMOCTM OT COCTOSIHMS!

OcHOBHbIe 0CO6eHHOCTH

CnekTpanbHblit aHanu3
- CneuuanusupoBaHHble OpraHbl ynpaBneHus Ha nepeaHen
naHenm ans camblx PacnpocTpaHEHHbIX 3aaay

ABTOMAaTUYECKMI MUKOBBIN Mapkep Ana onpegeneHua 4actoTbl
N aMnnnTyabl NUKOB CnekTpa

TECTMPYEMOrO YCTpomncTea. C NOMOLLbH KOMBUHMPOBAHHOMO
ocumnnorpaca MDO4000B camble cnoxHble npobnembl paspaboTku
3NEKTPOHHBIX YCTPOICTB ByayT peLueHbl BbICTPO 1 AhEKTUBHO.

O6napatens 13 oTpacneBbIX Harpaa
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- PyuHble mapkepbl 06ecneunBatoT U3MepPEHUE He MUKOBbIX
napameTpoB curHana

- Vcnonbayemble TWMbI Tpacc: HopManbHas, yepeaHeHue,
yaepxaHue MakcuMyma, yaepxasue MuHumyma

- Tunbl OETEKTOPOB: NOSIOXMTENbHBIA MUK, OTPULTENbHBINA MK,
ycpeaHeHue, Bbibopka

- Pexum cnektporpamm obneryaeT Bu3yanbHbIA KOHTPOIb U
aHanm3 MeaneHHo U3MEHSIIOLLMXCA COObITMIA

- AsTOMatuyeckmne n3mepeHua MOLLIHOCTK curHana B kaHane,
KOSqu.')VILWIeHTa pa3BA3KM COCEAHMX KaHanoB Nno MOLLHOCTU 1
LUNPUHBI 3aHMMAEMOV NOMOChI YacToT

- 3anyck no ypoBHto MoLLHocTH B PY kaHane
- Bo3amoxHocTb NpoBefjeHns aHann3a aBTOHOMHO UMK MO 3arycky

KombnH1poBaHHbIii aHanu3

- KoppenupoBaHHbIA N0 BpeMeHW 3axBaT aHanoroBbIX, LMGPOBbIX
1 pagnoyacToTHbIX (PY) curHanos ¢ nomoLLbio ogHoro npubopa

- Manenb ynpasnexus Wave Inspector® oGecneunsaet npocryo
HaBWraLuio No KoppenupoBaHHbLIM MO BPEMEHM AaHHbIM Kak BO
BPEMEHHOM, TaK 1 B 4aCTOTHOM obnacTu

- I'IOCTpoeHme 3aBUCMMOCTW amnnuTyabl, 4acToTbl U (*)a3bl oT
BpeMeHU Ansa CUrHanos, NoJNy4eHHbIX C P4 Bxoga

- BoamoxHocTb Bbibopa nonb3oBaTtenem BpeMeHn pacyéTa
cnekTpa (yHkums «Spectrum Time») no3sonseT HabnoaaTth u
aHanu3MpoBaTb M3MEHEHWE CNEKTPA BO BPEMEHM — JaXeE B
COXPaHEHHOM curHane

JononHuTensHble BO3MOXKHOCTH 3anycka u aHanu3a curHanos
nocnefoBaTenbHbIX LWWH — ONUU aBTOMaTU4ECKOro 3anycka,
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TexHunyeckoe onucaHue

[eKOAMPOBAHIS 1 MOUCKa ANs nocneaosatenbHbIX WwiH 12C, SPI,
USB, Ethernet, CAN, LIN, FlexRay, RS-232/422/485/UART, MIL-
STD-1553 1 I2/LJ/RJ/TDM

= fApkuir uBeTHoM aucnnen XGA c guaroHansto 10,4 gionma (264 mw)

= Hebonblume paamepsl u BeC — Bcero 147 MM B rny6uHy npu macce
5kr

UHTepdhenchl

= [lBa xoct-nopta USB 2.0 Ha nepeaHei u ABa Ha 3aaHel naHenm
00neryatT 1 YCKOPAKT COXpaHEHWe AaHHbIX, pacneyaTky 1
nopkntoyeHne USB knasuatypsl

= [lopt USB 2.0 Ha 3agHeit naHenu ynpowaet nogkntodenue K MK un
MPAMYI0 pacrneyaTky Ha coBMecTuMoM ¢ PictBridge® npuxtepe

= BcrpoeHHbiit nopt Ethernet 10/100/1000 Base-T 4515 nogknioyeHns
K NoKarbHbIM CETSIM 1 BUAEOBLIXOZ [151 BbIBOAA M300paxkeHus Ha
MOHWTOP WM MPOEKTOp

HOononHutenbHoe nporpaMmmHoe obecneyeHue
= PaclmpeHHble BO3MOXHOCTK 3anycka no PY curHanam

= AHanu3 UCTOYHUKOB NUTaHUS

= KOHTPOnb NpesenbHbIX 3HaYEHN 1 TECTUPOBaHKE NO Macke

= AHanua curdanos HDTV v cneynanbHbIx BUAEOCUTHANOB

MpepcraBnsem KOMOMHUPOBAHHLIN
ocuunnorpad

KomBunmposaHHble ocuunnorpadbl cepun MDO4000B - aTo nepBbie B
Mupe ocuunnorpadbl Co BCTPOEHHbIM aHanu3aTopoM crekTpa. Teneps,
yToBbl UCCNeaoBaTh CUrHan B YacTOTHOIM 06NacTy, Bbl MOXETE
MCMONb30BaTb CaMblil NONYNspHbIA Npubop — ocuunnorpad), BMECTO
TOro, 4To6bl UCKaTb W 3aHOBO OCBaMBATL aHanu3aTtop cnektpa. Mpu
3TOM (PYHKLMOHANbHbIE BO3MOXHOCTW OCLunmorpados cepum
MDO4000B He orpaH14YeHbl MPOCTLIM OTCMEXMBAHNEM CUTHANOB B
4acToTHOM 06nacTy, 4To NO3BONAIOT AenaTb U 0BbIYHbIE aHaNM3aTopbI
cnekTpa. beccnopHbIM NpeuMyLLeCcTBOM HOBbIX NPMOOPOB ABNSETCS UX
CnocobHOCTb COOTHOCUTB SIBMEHUS B YaCTOTHOM obnacty ¢
BbI3bIBAIOLLMMMU 1X COOBITUSIMM BO BPEMEHHON 06nacTy.

Ecnu B ocumunnorpadbe 3ageincTBoBaHbl 04HOBPEMEHHO
PagMoYacTOTHbIN W NOBOI M3 aHANOroBbIX UMK LMGPOBLIX KaHAMOB,
pucnnen npubopa fenuTcs Ha ABe YacTi. BepxHsas YacTb cryxuT 4ns
TPaAMLMOHHOrO NpeaCTaBNeHUs CUTHaNoB BO BPeMeHHoI obnactu. B
HWXKHel YyacTy oTobpaxaeTcs curHan ¢ PY Bxoga B 4acToTHOM obrnacTu.
Ocobo noa4epkHEM, YTO NpeLCTaBNeHNE CUrHamna B YacTOTHOM obnacTy
aBnsieTcs He 06blYHbIM BbICTpbIM NpecbpasoBannem Pypee (BIP)
CUrHanoB C aHanoroBbIX Wnu LdpoBbIX kaHanos npubopa, a
MOSHOLIEHHbIM CNEKTPOM CUrHarna, nonyyeHHoro ¢ PY Bxoga.

ElLe oaHO BaxHOE OTNINYME 3aKIOYAETCS B TOM, YTO B TPAAWULIMOHHOM
ocuunnorpace ¢ gyHkuuen b, kak npasuno, MOXHO yBuaeTb Nnbo
npeacrasnexne bMN®, nubo npeacTaeneHne curHana Bo BPEMEHHOM
obnactu, Ho Hukoraa o6a ogHOBPeMeEHHO. MpuymrHa 3TOro KPoeTCs B
TOM, YTO 06bIYHbIE OCLMANOrpachbl UMEOT TONMBKO OfHY cucTemy cbopa
AaHHBIX C eAMHCTBEHHLIM HaBOPOM NONb30BATENLCKNX HACTPOEK, TaKuX
KaK AnuHa 3anucy, YactoTa AUCKPETU3ALMN U CKOPOCTb Pas3BepTKY,
onpegensioLLmMx npeacraBneHne AaHHbIX. B npoTMBONONOXHOCTL aTOMY,
ocuunnorpadsl cepun MDO4000B MmetoT He3aBUCUMYIO CUCTEMY
3axsara no PY Bxogy, koTopas koppenupoBaHa BO BPEMEHU C
CUCTEMaMM 3axBaTa aHanoroBblx 1 LGPOBbIX kKaHanoB. 3TO NO3BONSET
ONTMManbHO HacTpamBaTb NPeACTaBNEHNs B kaxaoi obnacty,
obecneumnBas NOMHyO KOPPENsLMIo N0 BPEMEHU NPW MPOCMOTPE BCEX
aHanoroB.bIXx, LngposbIx 1 PY curHanos.

CnekTp, oTOBpakaembli B 4aCTOTHOM 06nacTi, COOTBETCTBYET Nepuoay
BpemeHu, 0603Ha4eHHOMY KOPOTKON OpaHXeBOIi NON0COi, KoTopas
pacnonoXeHa BO BpEMEHHOI 061acTy M HasblBaeTCs "BPEMEHEM
cnektpa" (Spectrum Time, ST). Ocuunnorpad cepum MDO4000B
no3BonseT nepemeLatb MHANKaTop ST Mo 3aXBa4YeHHOMY curHany, B
pesynbTaTe Yero MMeeTcs BO3MOXHOCTb UCCrefoBaTh M3MEHEHNE
cnektpa PY curHana Bo BpemeHn. Cnemyet OTMETUTb, YTO
ncnonb3oBaHe ST BOIMOXHO Kak Ha «KMBOMY, TaKk U Ha COXPaHEHHOM
curHane.
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BepxHss yacTb aucnnes ocumnnorpada cepun MDO4000B crnyxut ans
0TOBpaXeHNs BO BPEMEHHOI 06NnacTh CUrHanos, NOCTYNAIOLLMX HA aHamNoroBbIe 1
LMchpoBbIe KaHarmbl, B TO BPEMS Kak HUXHSA YacTb AUCMNEN MOXET UCNIONb30BATLCA
QNS NPeAcTaBneHus B 4acToTHoN obnacTu curHana ¢ PY Bxoga. OpaHxeBas nonoca
— nHaukatop «Spectrum Time» — yka3biBaeT Ha Nepuog BPEMEHH, UCTOMb3YeMbIi
ans pacyéta PY cnekTpa.



Ha pucyHkax 1-4 nokasaHo BbINOMHEHWe NPOCTOW NPUKNaaHOW 3adaum —
HacTpoMKa 1 PerynnpoBka CMCTEMbI C (ha30BOi aBTOMATUYECKO
nopcTpoiikoit yactoTbl (PAMY). 3Ta 3afaya nossonset
MPOUNMICTPUPOBaTL BOIMOXHOCTM ocuyunnorpados cepun MDO4000B
Mo KoppensLum cobbITUit BO BPEMEHHOM W YaCTOTHOW 0BnacTsx.
Brarogaps Wwupokol nonoce 3axeata U BO3MOXHOCTU NepemeLLeHus
nHamkatopa ST no curHany, KOMBMHMPOBaHHbIA ocumunnorpad 3a oauH
3axBaT cobupaeT CTOMbKO e JaHHbIX, CKOMbKO YAaeTcs 3axBaTuThb
00bIYHbIM aHaNN3aTopOM CNEKTPa C UCMONb30BaHNEM NPUMEPHO

1500 pasnuuHbIx HacTpoek. C NoMOoLLbH HOBbIX NpUBOPOB BrepBbIe
obecneumBaeTCs Ype3BblYatHO NPOCTOE COMOCTaBIEHUe COBbLITUN B
4aCTOTHOW M BpeMeHHo obrnacTsx, HabnoaeHe Nx B3anMOAENCTBUN
WUNW N3MEPEHNE BPEMEHHBIX 3aLlePKeK MEXIY HUMM, Y4TO NO3BONAET
6BbicTpo pasobpaTbes B HIOAHCaX (hyHKLMOHMPOBAHMS
paspabaTbiBaeMoro ycTpoicTaa.
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Puc. 1. MpepcTaBneHne BO BPEMEHHO 1 YacTOTHOM obnacTsix curHana ®AMY B
npouecce BkoyeHus. Ha kanan 1 (xénTas ocuunnorpamma) nofaH curkarn,
Bkntovarolmi M'YH. Ocumnnorpamma kaHana 2 (ronybas) otobpaxaeT curHan
ynpaenenus ['YH. CurHan wikbl SPI, no KoTopoil Npou3BoanTCS NporpaMM1poBaHue
HyHoI1 yacToTbl ®AMY, nocTynaeT Ha Tpu LippoBLIX KaHana 1 aBTomMaTyeckm
pexopnpyetcs. ObpatuTe BHMMaHNe, YTo uHankatop ST pacnonoxeH nocne
MOMeHTa BKntoueHust ['YH 1 coBnagaeT no BpeMeH ¢ koMaHLamm WnHbl SPI,
3agatoLymm HyxHyto yactoty ®AMY, pasHyto 2,400 [Tu. 3ameTim, YTO Npy
BKITHO4EHMN CXeMbl yacToTa PY curtana pasHa 2,2202 [Ty,
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Puc. 2. Wnamkatop «Spectrum Time» nepemeLLéH npumepHo Ha 60 Mkc Bnpago. B
3TOM TOYKe CNEKTP CUrHarna ceuaeTenbCTBYeT 0 ToM, 4To PAMY HaxoauTes B
npoLecce HacTPOIKK Ha 3aaaHHyto yacToTy (2,400 ITwy). B faHHbIN MOMEHT yacToTa
paBHa 2,3168 [T,

KombuHmupoBaHHble ocumnnorpadbl — cepus MDO4000B
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Puc. 3. Uhaukatop «Spectrum Time» nepemelyéH ewe Ha 120 mMkc Bnpaso. B aToi
TOYKE CMEKTP cUrHana ceugeTenscTByeT o ToM, Yto GAIMY dakTyecku
«npocKoumMra» 3afiaHHoe 3HaueHNe YacToThl, 3Ha4eHe KOTOPOil Tenepb PaBHO
24164 ITu.
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Puc. 4. B koHeuHOM uTore npumepHo Yepes 340 Mkc nocne BkmoyeHus I'YH cuctema
OAINY HacTpauBaeTcst Ha Tpebyemoe 3HaueHme yactoTsl 2,400 .

Busyanusauusa PY curHana

OkHo BpemeHHoi1 obrnacTu aucnnes ocumnnorpada cepun MDO4000B
obecneynsaeT oTobpaxeHne TPEX OCLMNNOrPamm, KoTopble
nonyyaloTcs 13 OCHOBHbIX | M Q NapamMeTpoB curHana, noaaBaeMoro Ha
PY Bxoa:

= aMnnnTyga - I'pa(*)l/IK 3aBUCUMOCTN MTHOBEHHbIX 3HA4YEHMI
aMmnnuTyabl nogaBaemMoro Ha P4 Bxog curHana ot BPEMEHU;

= 4actoTa — rpachK 3aBMCUMMOCTU OT BPEMEHU MIHOBEHHbIX 3HaueHnn
yacToTbl PY curHana oTHOCUTENbHO u,eHTpaanoh YacToThbl;

= (pasa - rpadK 3aBUCMMOCTH OT BPEMEHU MIHOBEHHbIX 3HA4YEHNI
basbl PY curHana oTHOCUTENbHO LEHTParbHOW YacToTbl.

Bce Tpu ocuunnorpaMmbl MoryT oToGpaxaTtbcs Ha aucniee
OZIHOBPEMEHHO, MPUYEM Kaxaast U3 HUX MOXET BbiTh BKMKOYEHA WM
BbIKIIOYEHa HE3aBMCMMO OT ApYrux ocuunnorpamm. Mpeactasnexue PY
OCLMNMOrpaMM BO BPEMEHHOI 06MacTy NOMOraeT fyullie NoHsATh
rnoBeaeH1e M3MEHSIIOLLETOCs BO BPEMEHU PafNo4acToOTHOO CUrHana.



TexHunyeckoe onucaHue

RF Versus
Time Traces
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RF Versus Spectrum
Time Traces Triggered

Opatxesas ocuunrorpamma, otoGpaxaemas Bo BpeMeHHoi 06iacTy, npeacTasnaet
o060t rpachvk 3aBUCUMOCTH YaCTOTLI OT BPEMEHH ANs CUTHana, nogasaemoro Ha PY
exof. OGpaTtiTe BHUMaHKe, 4To MHAnKkaTop ST pacnonoxeH B oGnacT nepexosa ¢
BbICLLEI YACTOThI HA HU3LLYHO, TakuM 06pa3oM, SHeprusl pacnpeaeneHa Mexay
HECKOMbKMMM YacToTami. C NOMOLLbIO rpachvka 3aBUCHMOCTH YaCTOTbI OT BPEMEHN
MOXHO NErko OTCMIEXMBATL PA3NNYHbIE CKAYKW YacTOTbI, YTO YNPOLLAET onncaHue
MoBEEHIs YCTPOICTBA MPU NEPEKMOYEHNN MEXMY YacToTamm.

PaclumpeHHble BO3MOXHOCTM 3anycka no
CUrHanam aHanorosbIX, uncgppoBbix u PY
KaHanoB

[ns paboTbl ¢ BbICTPO M3MEHSOLLMMMCS BO BPEMEHU CUTHANamu,
CBOWCTBEHHbIMU COBPEMEHHbIM PY npunoxeHnsm, ocumnnorpadbi
cepum MDO4000B ocHaLLeHb! CUCTEMOI 3amnycka, KoTopast TOMHOCTHH
UHTerpuposaHa ¢ PY, aHanorosbiMM 1 UudpoBbIMM KaHanamu. 31o
03Ha4aeT, YTo OAHO CobbITME 3anycka NO3BONSET COrnacoBaTh chop
[aHHbIX CPa3y No BCeM KaHanaw, B pesynbTaTe Yero MOXHO 3axBaTTb
CNEKTP TOYHO B TOT MOMEHT BPEMEHH, B KOTOPbIN NPOM3OLLNO
UHTepecytowlee cobbiTe BO BpeMeHHoi obnacTu. Mpubopbl oCHaLLEeHbI
nomnHbIM HabopoM PeXMMOB 3amycka BO BPEMEHHON 06nacTy, BKNKYas
3anyck no poHTY, NOCneaoBaTenbHOCTH, ANUTENBLHOCTM MMNYILCA,
BPEMEHU OXMAAHMS, BEIPOXAEHHBIM UMMNYMbCaM (paHTaM), NOrMYeCcKM
COCTOSIHUAIM, HapYLLEHWIO BPEMEHU YCTaHOBKW/yAepXaHus, BpeMEHN
HapacTaHus/cnaga, BUAEOCUTHaNY, a Takke pasnnyHbIMU TUnamu
3anycka no nakeTam nocrnefoBaTenbHbIX ¥ NapannenbHbIX WuH. Kpome
TOr0, MOXHO HAaCTPOUTb 3aMyCK MO YPOBHIO MOLHOCTW Ha PY Bxoge. B
kayecTBe npumepa MOXHO NPUBECTY OCYLLECTBREHWE 3amycka Mo
COOBITUIO BKITHOYEHNS MK BbIKNtoueHus PY nepepatynka.

JononnuteneHblit mogyns MDO4TRIG obecneunBaeT paciluMpeHHble
BO3MOXHOCTY 3anycka no PY curHanam. 3ToT Mogynb No3sonseT
1cnonb3oBaTh YPOBEHb MOLHOCTM Ha PY BXOAE B KayecTBe MCTOYHMKA
ANS pasnuyHbIX TUMOB 3anycka: Mo NOCNea0BaTENbHOCTH, ANUTENBHOCTH
UMMynbCca, BPEMEHM OXWUAAHNS, BbIPOXAEHHbIM UMMYNbCaM (paHTam) 1
NOTUYECKUM COCTOSIHUAM. Tak, B YaCTHOCTMW, MOXHO OCYLUECTBASATL
3anyck no PY umnynbcy onpeaenéHHoi AnnNTenbHOCTH Ui
ucnonb3oBaTh PY kaHan B ka4ecTBe BXOAA ANS 3anycka no NOrM4Yeckm
COCTOSIHMAM, YTO NO3BONAET 3anyckaTb ocLunnorpad Tonbko Toraa,
korga v PY, 1 ocTanbHble CuUrHanbl akTUBHbI.

BbICTPbIA N TOYHbLIN aHaNU3 cnekTpa

IMpyn ncnonb3oBaHNUW TOMbKO PaANoYaCTOTHOrO BXoAa AUCTne
ocuunnorpaca cepu MDO4000B nepexoauT B pexumM NomHOSKPaHHOro
oTObpaxeHnst YacToTHON obnacTy.

Bce ocHOBHble napameTpbl CnekTpa, Takue kak LeHTpanbHas vacTtoTa,

nonoca 063opa, ONOpHbI YPOBEHb M NOSI0CA Pa3peLLeHms, MOryT BbiTb
nerko 1 BbICTPO HAaCTPOEHbI C MOMOLLbHO CMELManu3anpoBaHHbIX KHOMOK
MEHIO 1 LMPOBON KNaBuaTypbl Ha nepesHen naHenu.
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OcHoBHble napameTpbl CrekTpa mMoryt BbITh 6bICTp0 HaCTPOEHbI C NOMOLLbIO
CcneynannsnpoBaHHbIX OpraHoB ynpaBneHnusa Ha nepegHeit naHenwu.



Yao6Hble UHTenneKkTyanbHble Mapkepbl

B TpagmuMOHHbIX aHanu3aTopax CrekTpa BKMIOYEHWE U pa3MeLLEeHre
[0CTaTO4HO 6ONBLIOTO KONMYECTBa MapkepoB Ans 0603HaYeHUs BCEX
NPEeLCTaBNSHOLMX MHTEPEC NUKOB MOXET CTaTb JOBOMLHO TPYAOEMKON U
yTomuTensHoi 3agaven. Ocyunnorpadbl cepun MDO4000B genatot
3TOT Npouecc HamHoro 6onee adhdhekTUBHLIM Bnaroaapst BO3MOXHOCTY
aBTOMaTU4ECKON PAacCTaHOBKW MapKEPOB Ha MUKW 11 0TOBPaXeHMS
3HaYeHWIt 4acTOTbI M aMNANTYabl ANS Kaxaoro nuka. Kputepun,
uCronb3yemble Ans ONpefieneHus,, 4To SBNAETCS MUKOM, MOTyT
HaCcTpanBaThCs NONb30BATENEM.

Mapkep, 0603HavatoLLMil CaMblid BbICOKWIA MUK, HA3bIBAETCS OMOPHbIM
(KOHTPOMbHBIM) MapKEPOM W BbIAENSETCA KPaCHLIM LIBETOM.
OtobpaxaeMble BO3ne MapkepoB napameTpbl Mika MOTYT BbIBOAUTLCS B
Buae nbo abcomnoTHbIX 3HaueHui (pexum «Absolutey), nubo
OTHocuTenbHbIX (pexum «Deltan). B pexvme «Delta» oTobpaxatoTcs
3HaYeHMs YacTOTbl M aMNAMTYAbI NUKA OTHOCUTENBHO ONOPHOTO
Mapkepa.

[ins npoBeAeHNS 3MEPEHMIA He MUKOBBIX Y4aCTKOB CMEKTPa MOXHO
BOCMOMNb30BATLCS ABYMS PY4HBIMM Mapkepamu. Mpu 1x BKIIOYEHNM
OfMH 13 PYYHbIX MApKepOB BbIMOMHSET POSlb OMOPHOMO MapKepa, YTo
Mo3BONSIET NPOBOAUTL M3MEPEHNs B NtoBolt yacTu cnekTpa. B
3aBUCUMOCTM OT BbIbpaHHoro pexuma («Absolute» unm «Deltar),
MOMWMO 3HAYEHMIA YacTOTbl U aMNAUTY/bl NOKA3aHUS PYYHbIX MapKepoB
MOTYT TaKxKe BKIHOYaTb 3HAYEHNS MNOTHOCTM LYMOB 1 (ha30BbIX LLYMOB.
C nomowbto yHkummn «Reference Marker to Center» («OnopHbii
MapKep B LIEHTP») MOXHO MTHOBEHHO NEPEMECTUTb YacToTy,
0603HaYEHHYI0 ONOPHBIM MapKEPOM, B MOMOXEHWE LIEHTPanbHOM
4acToThl.

Markers
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ABTOMaTHYECKME MapKepbl NMKOBbIX 3HaYeHuit NO3BONSIOT HArNAAHO npeacraBnTb
BaXHYH0 MH(bOpMaLl'M}O. Ha PUCYHKe NokKasaHbl NATb CambIX BbICOKMX aMNUTYAHbIX
nukoB. OHW aBTOMaTU4eCKM 0603HaYEHBI Mapkepami, NOCKOSbKY NpesblllaT
NopOoroBble 3Ha4YEHUA 1 BENYMHY NnokasaTend OTKNOHEeHUA; ONnA Kaxaoro Mapkepa
npueeaeHbl 3Ha4eHnA NWKOBOW amnanTyapl U 4acToTbl.

KomBuHupoBaHHble ocumnnorpadbl — cepus MDO4000B

CnektporpamMmma

Ocuunnorpadbl cepun MDO4000B no3sonsitoT oTobpaxaTth CNeKTpbI B
BMAE CMEKTPOrpaMMbl, KOTOpas ABNAETCS UaeanbHbIM CPeaCTBOM A/1S
OTCNEXMBAHUA MeANIEHHO M3MeHstoLWmxes cobbiThit B PY curdanax. Mo
ocu X 0TKNaAblBalOTCA 3Ha4YEHMs YacToTbl (Kak Ha 0BbIMHOM rpadiuke
npeacTaBneHus cnekTpa), no ock Y — Bpems, a LiBETOM 0603HaqaeTcs
aMnnnTyga.

Cnow cnektporpammbl (hopMUpyoTCa cregytowium obpasom. bepétcs
OfVMH 3axBa4eHHbIN CMEKTP W «CTaBUTCS Ha pebpo», 0bpasys psa
BbICOTOV OZWH NKCenb. KaxnoMy NuKCENto psiga npucBanBaeTcs
3HayeHe LBeTa, KOTOPOe 3aBUCUT OT BENUYMHBI aMMINTY bl KaKaoM
4aCTOTHOM COCTABNAIOLLE CNeKTPa. XONOoAHbIe LiBeTa (CUHUNA, 3enéHBbIN)
COOTBETCTBYHOT MaribiM 3HAYEHWSM aMNUTYAbl, @ TENMble (KENTbIN,
KpacHbIi1) — Bonee BbICOKUM. Kaxabli crieaytolmin 3axeat fobasnset
HOBbIN CIIOM B HIXXHE YacTy CNEKTPOrpammbl, Npu 3TOM
NpeLIecTByIOLLME CMOV CABUrAOTCA Ha 0auH psf BBepx. Koraa cbop
AaHHbIX MpekpaLLaeTcs, Nob30BaTENb MOXET MPOKPYTUTL 0BPaTHO BCIO
CNeKTpOrpamMmy M NOCMOTPETb M0BON OTAENbHbIA CNEKTP.
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B pexwume cnekTporpamMmbl 0ToOpaxatoTcst MeaneHHo naMensitoLmecs cobbitus B PY
CcurHanax. Ha JaHHOM puCyHKe nokasaH CUrHan ¢ HeckonbkuMmu nukamu. Mo mepe
M3MEHEHWS BO BPEMEHU 3HAYEHUI YACTOTbI M aMNUTY bl STUX MUKOB, 3TH
M3MEHEHWS! NIETKO OTCIEXMBAIOTCS Ha CNEKTPOrpaMme.

Pexxum paboTbl: C 3anyCKOM UM aBTOHOMHbIN?

Koraa BpeMeHHasi 1 YaCTOTHasi 0BriacTi 0ToBpaxalTcs Ha akpaHe
OLHOBPEMEHHO, 3aXBaT CMEKTPa BCErAa OCYLLECTBNSETCS C 3amyCckoM Mo
COObITUIO CUHXPOHM3ALMM, NPU STOM CMIEKTP KOPPENMPOBAH NO BPEMEHM
C ocuunnorpammamu Bo BpemeHHomn obnactu. OpHako ecnv Ha aucnnee
oTobpaxaeTcs TONbKo YacToTHas obnactb, PY Bxog MOXET BbiTh
HaCTpOeH Ha paboTy B aBTOHOMHOM PexuMe. OTOT PEXMM MOME3eH B
crnyyasix, koraa AaHHble B YaCTOTHOM 0BNacTi HenpepbiBHbI U He
CBSI3aHbl C CODLITUAMM BO BpEMEHHOM 0bracTy.



TexHunyeckoe onucaHue

CBerLIJ UpOKasd nojioca 3axsaTta

CoBpeMeHHble cpeacTBa 6eCnpOBOAHOI CBSA3N Pa3BMBAOTCS O4EHb
ObICTPO. B HUX 3a4acTyto UCTOMb3YHOTCS TEXHONOMMM, KOTOpbIe
BKITOYatoT B cebst NakeTHY nepeaavy AaHHbIX, a TaKkKe CrOoXHble
CXeMbl LMchpoBOi MOAYNALMK. STV BIAbI MOLYNALMN UMET O4YEHD
LLIMPOKYIO Nonocy 4acTorT. TpaJJ,I/ILWIOHHbIe aHanu3aTtopbl cnekTpa
nocreaoBaTenbHOMo (CKaHUpYHoLLME) UK NapanenbHoro (AUCKPETHbIE)
ThNa nnoxo I'IpI/ICI'IOCO6J'IeHbI Onga nccnegoBaHusa Taknx CUrHanoB, Tak
Kak OHU MOTYT BUAETb NULLb Y3KY0 YACTb CNIEKTPa B KaXkablil MOMEHT
BPEeMeHM.

LLnpuHa cnekTpa, 3axBaTbiBaEMOro 3a OAWH Lk cbopa JaHHbIX,
Has3blBaeTCs NOSI0CON 3axBata. TpaauLUMOHHbIE aHanM3aTopbl CNekTpa
CKaHMPYIOT NONOCy 3axBaTa B YCTAHOBMEHHBIX Npedenax ans
NOCTPOEHUS HYXXHOTO U300paxeHus. B pesynbTate, noka aHanuaaTop
3axBaTblBaeT u 0b6pabaTbiBaeT OANH y4aCcTOK CNeKTpa,
npeLcTaBnstoLLee HTEPEC COBbITUE MOXET NPOU30ITM B APYroii YacTu
cnekTpa. bonbluas YacTb aHanM3aTopoB CNeKTpa, JOCTYMHbIX CErogHs!
Ha pbIHke, umetoT nonocy 3axeata 10 MI'y, nHoraa ¢ noMoLLbio
[O0pOroCTOALMX ONLMA OHA MOXET BbITb paclumpera ao 20, 40 nnn
Aaxe 140 MIu.

Yrobbl cooTBETCTBOBATL TPEOOBAHMAM COBPEMEHHBIX PY npunoxeHuni
Mo LUMPKHE NONOCKI YacToT, ocumnnorpadsl cepun MDO4000B
obecneunsatoT nonocy 3axsata 6onee 1 Ty, Mpu ycTaHoBKe 3HaYEHUS
nonocbl 063opa 1 I'TL 1 MeHee CkaHMPOBaHME BCEro AnanasoHa He
Tpebyetcs. CnekTp reHepupyeTcst U3 JaHHbIX, NONYYeHHbIX 33 OMH
3axBar, TakuMm 06pa3om obecneunBaeTcs rapaHTus TOro, YTo Bbl
yBUAKTE BCE COBbITUS, KOTOPbIE MCKaNM B YacTOTHOM obnacTy.

0.00 dBm
-10.0
-20.0

-30.0

|

R G

W L N \’“ .u l

(G Ref: 0.00 dBm Scale: 10.0 dB/div. ) (CF:_1.50000000GHz ] (Span: 3.00000GHz ‘ ‘ Free Run

RBW: 3.00MHz

OTobpaxeHne CNEKTPOB CUrHANOB NaKeTHON Nepeaaym AaHHbIX OT YCTPONCTBa
Zigbee Ha yactote 900 MI'y u ycTpolicTsa Bluetooth Ha yacToTte 2,4 Tu,
MoNyYeHHbIX 32 OAMH 3aXBaT.

Tpaccm cneKkTpa

Mpu6opsl cepun MDO4000B obecneunBatoT YeThipe pexuma
oTobpaxeHns cnekTpa (Tuna Tpacc) curHanos ¢ PY Bxoga:
HOpManbHbIA, YCPEeAHeHe, YAepXaHne Makcumyma, yaepxaHue
MUHUMYMa. MeTof AETEKTUPOBAHWS MOXET ObITh YCTaHOBNEH
HE3aBMCMMO [N151 Kaaoro Tuna Tpacchl. Kpome Toro, MOXHO 0CTaBUTb
ocumnnorpad pa6otaTtb B pexume «Auto», KOTOpbII UCTONb3YETCS N0
YMOIYaHWK0 1 NO3BONSIET aBTOMATUYECKM YCTaHABNMBATb TUMN
LETEKTUPOBAHWS, ONTUMANbHBIA ANs TEKYLLER KOHUrypaLmm.
HocTynHbl cnesytoLume TUMbl LETEKTOPOB: NOMNOKUTENBHbINA MUK,
oTpuUaTenbHbIN MUK, YCpeaHeHue, Bbibopka.

Spectrum
Traces

Average

@ 16

on Off

(@ Ref: —15.0dBm___Scale: 10.0 dB/div [CF: 2.

Spectrum
Traces

V|CI'IOJ'Ib3yeMbIe TUNbI TPACC CNeKTPa: HopManbHbIiA, ycpeaHeHue, yaepxaHue
Makcumyma, yaepxaHue MMHUMyma

PY namepeHus

Ocuunnorpadbl cepum MDO4000B no3sonsitoT NpoBOAUTL TPM BiaA
aBTOMATU3NPOBaHHbIX PY M3MepeHuit: MOLHOCTW curHana B kaHare,
koabprLmeHTa pasBsi3kM COCEAHMX KaHaNOoB MO MOLLHOCTH U LWPWHBI
3aHMMaeMmoil Nonocsl YacToT. Mpu akTMBaLMM kakoro-nnbo 13 aTux
PEXVMOB M3MEPEHUIA OcLMNNorpad aBTOMaTUYECKM BKIHOYAET PEXAM
0TOBpaXEHNs CNEKTpa U METOA AETEKTUPOBAHMUS «YCpeaHEHNEY
(«Average») ons ONTUMM3aLMN Pe3ynbTaToB U3MEPEHUA.

Channel Power
~18.07 dBm

J(CF: 2.40000000GHz ) (Span: 5.50000MHz [
REW: 5.50kHZ

ABTOMaTHYECKOE U3MEPEHIE MOLLHOCTU B KaHasne



AHanus ANEeKTPOMAarHUTHbLIX NnomMmex

TecTpoBaHWe Ha aneKTPOMarHUTHyt0 coBMecTuMocTb (OMC)
06xoauTCs AOBOMBHO AOPOro, HE3aBUCUMO OT TOro, NpuobpeTaeTe nu
Bbl 0BOpYAOBaHWe 4N CAMOCTOSITENBHOMO TECTUPOBAHWS, UMK Bbl
onnaymsate CTOPOHHWUE YCAyru Mo TECTUPOBaHUIO ANs CepTUdMKaLmn
BalLel npogykuuu. Mpu aToM npegnonaraetcs, YTo Balle usgenve
NpoXoauT cepTudmKaLmio Bniepsble. Heckonbko BU3UTOB B TECTOBYIO
nabopaTopuio MOXKET CYLLECTBEHHO MOBBLICUTH CTOMMOCTb M YBENNYUTD
BpeMS BbINONHEHWs npoekTa. MUHMMU3NPOBATL U3AEPXKKA MOXHO 3a
cyer BbisiBneHus npobnem OMC Ha paHHUX aTanax NPoeKTUPOBaHNS.
[ns onpegeneHns 4acToTbl U aMAnUTybl NapasuTHbIX CUrHanoB
00bI4HO MCMOMb30BANMCL aHANM3aTOPbI CMEKTPa C KOMMMEKTaMm
NPOBHUKOB BAKHErO NOMS, HO UX BO3MOXHOCTW ONPEAENNTL NPUUNHY
nosiBneHnst Npobnembl AOBOMLHO OrpaH1yeHbl. Tenepb pa3paboTunku
BCe YaLLe CTanu NpuMeHATb ocumunnorpadbl U normyeckue
aHanu3aTtopbl, NOCKOMbKY 60MbLUMHCTBO Npobrnem, cs3aHHbIX ¢ AMI,
BO3HWKAIOT B pe3ynbTaTe CNOXHOMo B3auMOLEeNCTBIUS MHOXeCTBa
LMPOBbLIX CUrHArNOB B COBPEMEHHbIX YCTPOCTBAX.

Mpn6op MDO4000B, ob6beaunHsiowwmin B cebe ocumunnorpad, nornyeckuit
aHanu3aTtop 1 aHanu3aTop CnekTpa, ABNSETCS UaeanbHbIM
WHCTPYMEHTOM ANS BbISBNEHUS Npobrem anekTpoMarHuTHo
COBMECTMMOCTY Npu pa3paboTke COBPEMEHHbIX YCTPOMCTB. MHorve
npobnembl, cBs3aHHble ¢ AMI 1 BO3HMKaKOLME B TaKWUX YCTPOMCTBAX,
Kak reHepaTopbl TAKTOBOW YaCTOTbI, UCTOMHUKI MUTAHWS U KaHarbl
nocnefoBaTenbHOM Nepefayn AaHHbIX, BbISBASIOTCS B pesynbTata
aHanu3aa B0 BpeMeHHoi obnactu. Obecneynsas koppenmpoBaHHoe Mo
BpemMeHu oTobpaxeHne aHanorosbIx, LNGPOBbIX U pagnovacToTHbIX
curHanos, MDO4000 siBnsieTcs eAMHCTBEHHBLIM NPBOPOM, KOTOPbIN
MOXET YCTaHOBUTb CBA3b MeXAY COBbITUAAMU BO BPEMEHHOM U
4acToTHON 0bnacTsx.

PacwupeHHbI aHanu3 PY curHanos

Mpwn coBmecTHom paboTe ¢ MO SignalVu-PC n onuuen Live Link
ocumnnorpadbl cepm MDO4000B cTaHOBATCS BEKTOPHBIM
aHanu3aTopoM CUrHaroB C CamMoil LUIMPOKOI B OTPACHM NOSIOCON 3axBaTa
po 1 Tu. MporpammHoe oBecneyeHne BeKTOpHOro aHanuaa SignalVu-
PC nossonset yckopuTb aHanus, otobpaxas Bce U3MeHeHus
LUMPOKOMOMOCHbIX CUTHANOB BO BPEMEHN NpU NPOBEAEHNM
aTTecTalMOHHbIX CnbITaHuit ycTporcTe 6ecnpoopHoi cesasn WLAN,
winpokononocHbIx PJIC, BbICOKOCKOPOCTHbIX CUCTEM CMYTHUKOBON CBSA3N
I CUCTEM CO Ckaukoobpa3Ho nepecTpomkoit YacToTsl. Cpeau
[OCTYNHbIX ONLWIA aHanu3a — aHanua kayecTsa curHanos Wi-Fi (IEEE
802.11 a/b/gljin/p/ac), aHann3 uMNyNbCHLIX CUTHANOB, U3MEpEHNs
napameTpoB ayAMOCUrHanoB, aHanu3 aHanoroson Mogynsuum AM/MM/
OM, 0bLynin aHanu3 LmdpoBo MOAYNALMM M MHOTOE ApYroe.

KombuHupoBaHHble ocuyunnorpadsl — cepus MDO4000B

Ocuunnorpad MDO4000B cosmectHo ¢ 10 SignalVu-PC aHanuavpyet
MOZyNMpoBaHHble curHansl craHgapTa 802.11ac.

BosmoxHocTn nogaum PY curHanoB Ha Bxoa

BoamoxHOCTV nopauy curHanos Ha PY Bxoa B aHanmaaTopax crekTpa
06bIYHO OrpaHNyeHbl BO3MOXHOCTbIO NOAKMHYEHIs kabenei unu
aHTeHH. B ocumnnorpachax cepun MDO4000B, 6naroaaps
pononnutensHomy agantepy TPA-N-VPI, ans atux uenei moxet
MCnonb3oBaThbCs MO0 akTBHbI NPOBHUK TekVPI ¢ BXoaHbIM
conpotueneHnem 50 Om. 310 obecneumBaeT LONOMHUTENBHYHO TMOKOCTb
MpU NOMCKE UCTOYHWMKOB MOMEX M NO3BOSISIET 0BNErYnTb aHanmu3 cnekTpa
Bnarogapst BO3MOXHOCTM NoMcka 1 NpocMOTpa curHanos Ha PY Bxoge.

Kpome TOro, AONONHUTENBHBIA NPeayCUNMTENb NOMOXET UCCnenoBaTh
curHansl manon amnautygbl. Mpegycunutens TPA-N-PRE
obecneunBaeT HOMUHaNbHbIA KO3 dULMEHT yeunenus 12 ab B nonoce
yactot ot 9 kl'y go 6 My,

[ins noaknto4eHns k aHanu3aTopy cnekTpa Ntoboro akTueHoro npobhuka TekVPI ¢
BXOAHbIM conpoTueneHrem 50 Om ncnonbayetcs gononHuTenbsHbii agantep TPA-N-
VPI.
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Mpepycunutens TPA-N-PRE obecneunsaeT HOMUHaNBHBIA KO3MULMEHT yeuneHns
12 b B nonoce yactot ot 9 k' [0 6 Ty,

Co3paHbl Ha 6a3e OTMe4YeHHbIX Harpagamm
ocuunnorpacgoB CMeLlwaHHbIX CATHANoB
cepun MS0O4000B

Ocuunnorpadbl cepun MDO4000B obecneunBaroT TOT Ke NOSMHbIA
CMeKTP BO3MOXHOCTEA, 4TO U UX MPOTOTUM — ocuunnorpadbl
CMeLLaHHbIx curHanos cepun MSO4000B. LWunpokuit Habop doyHKLmiA
MO3BONSIET YCKOPUTb MPOBEJEHNE BCEX 3TAMNOB OTNaAKN — OT BbICTPOro
OBHapyeHns aHoManuu 1 eé 3axsata [0 noucka cobbITui B
3anu1caHHbIX CUTHamax 1 aHanusa ux XxapakTepucTuK U NoBeaeHNs!
paspabaTbiBaeMoro yCTpoicTaa.

OGHapyxeHue

[inst Toro Yto6bI YCTpaHUTL NPOGNEMY, HYXHO ee NoKann3oBaTh.
KaxxgoMy MHXeHepy-KOHCTPYKTOPY MPUXOAUTCS TPATUTL BPEMS Ha MOWCK
npoGnem B paspabaTbiBaeMOM YCTPOICTBE, YTO, NpK OTCYTCTBUM
HE00X0AMMbIX MHCTPYMEHTOB, MPEBPALLAeTCs B BECbMA YTOMUTEMbHbIA
1 TPYZOEMKHIA NpoLiece.

CaMblit NoMnHbIN B 0Tpaciu Habop yHKLWIA BU3yanm3aLm curHanos
no3BonseT rnybxe NOHATb UCTUHHBIE NPOLIECCHI, MPOUCXOASLLNE B
BalLeM ycTponcTBe. BoaMOXHOCTL 3axBaTa CUrHanoB cO CKOPOCTbHO

50 000 ocuunnorpamMm B CEKyHAY NO3BOMSIET 3a CYUTAHHbIE CEKYHAbI
OBHapyWTb FUTYM U ApYrUe KpaTKoBPEMEHHbIE MPOLIECChI, BCKPbIBas
WCTUHHYIO NpUpOZY NponcxoasLmx cboes. [ucnnei ¢ LucpoBbIM
NIOMUHOGOPOM NOKa3bIBAET UCTOPUIO aKTUBHOCTYW CUrHana, OKpaLLuBas
Te 0bnacTyv akpaHa, rae curHan nosiBnseTcs yalye, B 6onee spkue
LiBeTa, 4TO MO3BONSET BU3yanbHO OLIEHWBATbL YaCTOTY MOSBNEHMS
aHomanui.

(@ soomv " jf40.0ns __ |[2.50GS/s || @@ J 1.95V
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O6HapyeHue: Bbicokasi CKOpPOCTb 3axBaTa curHana — Gonee 50 000 ocumnnorpamm
B CEKYHOY — MaKCMarbHO NOBbILLIAET BEPOSITHOCTL OBHapYXeHust
KPaTKOBPEMEHHBIX FTIUTYE W APYTAX PEAKO MPOUCXOASLLMX COBbITHIA.

3axBart

OB6HapyxeHue HEMCNPaBHOCTM YCTPOICTBA — 3TO NWLLb NEPBBINA Luar.
Tenepb HyHO 3aXBaTUTb MHTEPECYtOLLEe COObITUE, YTOBbI MOXHO Obiro
YCTaHOBUTb MPUYNHY €70 BO3HUKHOBEHMS.

TouHbIl 3axBaT M0GOro curHana obecneynBaeTCs NPaBNbHLIM
noadopom npobHukos. Ocuunnorpacdsl MDO4000B komnnekTyioTcs
YeTbIPbMS NPOBHIKAMU C Marnoi BXOAHO eMKOCTbI0. ITU NepBble B
0Tpacnu naccuBHble I'IpO6HI/IKI/I HanpsXXeHns C BbICOKUM UMNeaaHCoM
UMEIOT BXOAHYK0 EMKOCTb MeHee 4 Nd, YTo No3BOMNAET yMEHbLIUTL
BO3Ael7ICTBI/Ie Ha n3mepaemyto Lenb. I'Ipvl 3TOM OHW COYETAKT BbICOKME
XapaKTepPUCTMKM, CBONCTBEHHbIE aKTUBHBIM MPOBHUKAM, C TMBKOCTbIO
NaCCUBHbIX.

Ocumnnorpadsl cepum MDO4000B npegniaratoT nonHbI Habop
(hYHKLMI 3anycka, BKIHYas 3anyck No BbIPOXKLEHHBIM MMMYSIbCaM
(paHTaM), BpEMEH OXMOAHMS, NOTUYECKUM COCTOSIHUAM, ANUTENBHOCTY
nMnynbca/rnnTya, HapyLLEHNKO BPEMEHM YCTAHOBKI/ yaepkaHus,
nocnefoBaTenbHbIM NakeTam 1 napannenbHbIM AaHHbIM, 4TO NoMoraeT
ObICTPO OBHapy*MTL UHTEPECYIOLLEe CoObITUe. Briaropaps anute
3anmcy Ao 20 MITH. TOYeK, 3a OfMH 3axBaT MOXHO 3aMKCMpPOBaTL cpasy
MHOTO COBBITUIA — BNINOTb A0 HECKOMbKMX ThICSY MOCNEeA0BaTENbHbIX
NakeToB AaHHbIX. [1py 3TOM COXpaHSIETCS BbICOKOE paspeLLeHie,
no3BoNIAKOLLEE AETANBbHO PACCMOTPET MenbyanLume noapobHOCTH
curHana.

Ocuunnorpadsi cepum MDO4000B MMeHT LUMPOKIE (DYHKLMOHANBHbIE
BO3MOXXHOCTM — OT 3arnycka Mo onpeaenéHHoOMY COAEPXKMMOMY NnakeTa
AaHHbIX 10 aBTOMATUYECKOro AEeKOAMPOBAHNS AaHHbIX Pa3iNYHbIX
chopmaTo. MMpn 3TOM OHU 0BecneynBatoT NOAAEPXKKY CAMOTO LUMPOKOTO
B CBOEM Knacce Habopa nocneaosatensHbIx wik: 12C, SPI, USB,
Enternet, CAN, LIN, FlexRay, RS-232/422/485/UART, MIL-STD-1553
[2S/LJ/RJITDM. Crioco6HOCTb OHOBPEMEHHOMO AEKOANPOBAHMS [0
yeTbIpex NocreaoBaTeNbHbIX UK NapannenbHbIX WWH NO3BONSET
ObICTpO pacno3HaBaTb NPOOEMbI Ha CUCTEMHOM YPOBHE.



[ns Bonee 3 deKTUBHOrO BbISBMNEHNS M YCTPAHEHUS HENONaAOoK BO
B3aMMOCBA35X Ha CUCTEMHOM YPOBHE B COXHbIX BCTPauMBaEMbIX
cuctemax, ocumnnorpadbl ceput MDO4000B kpome aHanoroBbix,
uMetoT 16 LmdpoBbIx kaHanos. Mockonbky LMdpoBble KaHanbl
MOMHOCTbIO MHTErPUPOBAHbI B CXEMY ocumnnorpada, Bbl MOXeTe
OCYLLIECTBNSATH 3aMyck Mo curHanam nobbix BXOAHbIX KaHaroB C NOMHON
BPEMEHHOM KOppensLueit Bcex aHarnorosbIX, LMGPOBbIX 1
nocnefoBaTenbHbIX CUrHanoB. PexuM BbICOKOCKOPOCTHOTO 3axBaTa
MagniVu™ nossonseT oToBpaxaTh Menbyaiilume nogpoGHOCTY CUrHana
BOKpY TOYKM 3anycka (C paspeLueHnem o 60,6 nc). Pexum MagniVu
0COBEHHO None3eH Ans TOYHOrO N3MEPEHIUSt BPEMEHHBIX MHTEPBANOB,
4TO HeObX0AMMO NpK ONPEeAENeHn BPEMEHI YCTaHOBKN U YAEpXKaHus,
3a7epKKu TaKTOBON YacTOThI, ha30BbIX CABUMOB U XapaKTEPUCTMK
rIuTYen.
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RB' 300kHz

Data
Bus| L 20 3141h

3axBar: 3anyck no KOHKPETHOMY NakeTy AaHHbIX, NepefaBaeMoMy no ke SPI.
MonHbIit Habop yHKLMIA 3anycka, BKMoYast 3anyck Mo COAEPKUMOMY nakeTa
nocnesoBaTeNbHbIX AaHHbIX, N03BONSET BbICTPO 3axBaTblBaTh MHTEPECYIOLLEE
cobbliTHe.

Mowuck

Be3 cOOTBETCTBYIOLLMX MHCTPYMEHTOB MOMCK MHTEPECYIOLLETO COOLITUS B
AMUHHOM 3an1cK curHana MoXeT 0Ka3aTbCs BECbMa TPYA0EMKUM
MPOLIECCOM. YunTbIBas!, YTO AfMHA 3an1cK B COBPEMEHHBIX prbopax
MOXeT NPEeBbILLIATb MUNMOH TOYEK, NOUCK COBBITUS MOXET 03HauaTh
MPOJMCTLIBAHNE HECKONBKNX ThICAY KPAHOB OCLMIIIOrpamMM.

Ocuunnorpadbl cepun MDO4000 npegnaratoT Hanbonee coBepLUEHHbIE
CpefcTBa Noucka M HaBuraLym, peanu3oBaHHbIE B BUAE MHHOBALIMOHHON
naHenu ynpaenexus Wave Inspector®. 3ta naHens nomoraet yckopuTb
naHopamu1poBaHue N MaclUTabupoBaHne parMeHTOB 3anucy.
Bnarogaps yHukanbHoi cucTeMe ¢ MexaHu3MoM obpaTHOi CBA3M, Bbl
MOXETe NepemeLLaThes U3 OHOrO KOHLA 3anucu B Apyroi 3a
CunTaHHble cekyHabl. CneunarnbHble Mapkepbl NO3BONAT OTMETUTD
ntoboe MECTO Ha OCLMANOrpamMme, K KOTOPOMY Bbl XOTUTE BEPHYTLCS B
parnbHeilem. MoxHO Taloke BbIMOMHATL aBTOMATUYECKUI NOUCK MO
3afaHHbIM kputepusm. Wave Inspector MTHOBEHHO NpoCMaTpUBAET BCHO
3anucb, BKKOYas aHarnorosble, LUgpoBble U NocnenoBaTenbHble
JaHHblE, a TaKkke 3aBUCMMOCTb PY curHana ot Bpemenu. Ipu 3ToM OH
aBTOMATMYECKM OTMEYaeT BCE MOMEHTbI NOSIBNIEHUS 3aAaHHOr0 CoBbITUS
11 NO3BONSIET DbICTPO NEpPEMELLATLCS MEXIY HAMM.

KomBuHmuposaHHble ocumnnorpadbl — cepus MDO4000B

Prevu 200

T O T

Zoom Position: 2,401 M_100ms.

lnmmhmhmhm‘,mm,mmm.mm.mmmmm

‘1 oozl
110, ooo;u 1M points

-}
W‘W“ww il ol

: 0.00 dBm Scale: 10. 0 dB/div]

] (CF: 2.40000000GHz \‘ pan: §.00000MHz
RBW: 8.00kHz

Mowck: AekoaupoBaHue curHana WuHel RS-232 ¢ oTobpaxeHnem pesynbTaTos
rnovcka AaHHbIX, UMEIOLLIMX 3HaYEHMe «Nny», ¢ NomolLbto dyHKumm Wave Inspector.
MaHenb ynpasnenus Wave Inspector obecneunBaeT HenpeB3oiaeHHy10

3 heKTUBHOCTb NPY HABUTaLWM 1 NPOCMOTPE LaHHbIX.

AHanus

[insi Toro 4T06bI NIPOBEPUTH COOTBETCTBIE TEXHUYECKNX XapaKTEPUCTUK
NpoTOTMNA ero NporpamMmMHoi Mogenu 1 ybeanTbCs B TOM, YTO OH
cnocoBeH pelwatb NOCTaBMneHHbIE NePea HUM 3aaum, Heobxoanmo
npoaHanuavpoBaTh BCe pexuMbl paboTbl. 3Ta 3agaya MoXeT
noTpe6oBaTh Camblx PasHOOBpasHbIX N3MEPEHUI — OT NPOCTON
NPOBEPKM BPEMEHW HapacTaHus W ANNTENbHOCTI UMMYFbCOB A0
CMOXHOTO aHanM3a BHOCKMOTO 3aTyXaHuUs 1 UCCef0BaHNS UCTOYHWUKOB
LUyMOB.

Ocuunnorpadbl cepun MDO4000B npeanaratoT BCeoObeMMIOLNNA
Habop BCTPOEHHbIX CPEACTB aHanu3a, BKIoYas MpUBS3aHHbIe K CUTHanmy
1 3KpaHy KypCopbl, aBBTOMATU3MPOBaHHbIE M3MEPEHUS, PaCLLMPEHHbIN
Habop MaTeMaTUIeCcKuUX PYHKLMIA, B TOM YMCre pesakTop YpaBHEHUIA,
MOCTPOeHue rucTorpamm, beicTpoe npeobpasosanue Pypbe u
AMarpamMMbl TPEHOOB AMs BU3yanbHOMO ONpeaeneHns aMeHeHuil
pes3ynbTaToB BO BPEMEHM. WmetoTcs Takke cneyuanbHble npuknagHble
MporpamMMbl aHarn3a CUrHanos NocneA0BaTeNbHbIX LWKH,
NMPOEKTMPOBAHMS UCTOYHUKOB NUTaAHUSA 1 paspaboTkn BUAEOYCTPOIACTB.
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TexHunyeckoe onucaHue

398.90ns
403.60ns 3.62V
A4.7000ns Al20mv

00V
value Mean Min 3 stdbev fo—o o .
ns ‘ ‘5.0005/5 ‘ ‘ 7 1.60V
398.000Nns 10k points

@ Peak—Peak 4.28V  4.39 4.24 4.64 103m
| @) +Over 3.333% 3.009 2174 5.556 _ 686.3m

AHamua: rcTorpaMma curHana, nocTpoeHHas no cnagy MMNyrbca, oMoraeT OLeHUTL
3aBMCMMOCTb MONOXEHNA Nepenaza oT BpemMeru (axutTep). Ha akpaHe
0TOGPAXAIOTCS YMCTIOBLIE 3HAYEHUS! PE3YTbTATOB U3MEPEHNIA, MOMyYeHHbIE Ha
OCHOBE rMCTOrpamMMbl. Bceobbemniowuuii Habop BCTPOEHHbIX CPEACTB aHanusa
YCKOPSIET MPOBEPKY XapaKTepPUCTIK TECTUPYEMOTO YCTPOICTBA.

10



KombuHmupoBaHHble ocumnnorpadbl — cepus MDO4000B

TexHu4eckne xapakTepucTmKu

Bce TexHuyeckme XapaKTePUCTUKM OTHOCATCA KO BCEM MOAENAM, €Cln HE OrOBOPEHO 06paTHO€.

O630p mopenen

MDO04014B-3 MDO04034B-3 MDO04054B-3 MDO04054B-6 MDO4104B-3 MDO4104B-6
Yncno aHanorosbIx kaHanos 4 4 4 4 4 4
AHanorosas nofoca nponyckaHus 100 My 350 Ml 500 My 500 Ml'y 11Ty 1My
Bpewms HapacTaHus 3,5He 1HC 700 nc 700 nc 350 nc 350 nc
Yacrota guckpetusaumm (1 kaHan) | 2,5 Mebib./c 2,5BbIb./C 2,5BbIb./c 2,5 BbIb./C 5TBbIb./c 5TBbIb./c
Yacrota auckpetusaunm (2 kaHana) | 2,5 'ebib./c 2,5 BbIb./C 2,5BbIb./c 2,5 BbIb./C 5TBbI6./c 5TBbib./c
YacrtoTa auckpetusauynm (4 kavana) | 2,5 'ebib./c 2,5 Bblb./C 2,5 Bbl0./C 2,5Bblb./c 2,5 Bblb./C 2,5 Bblb./C

[nvHa 3anuen (1 kaHan)

20 MIH. Touek

20 MIH. Touek

20 MIH. ToYek

20 MIH. Touek

20 MIH. Touek

20 MIH. Touek

[nuHa 3anuck (2 kaHana)

20 MIH. Touek

20 MITH. Touek

20 MIH. ToYek

20 MIH. Touek

20 MIH. Touek

20 MIH. Touek

[nuHa 3anuck (4 kaHana)

20 MnH. Tovek

20 MnH. ToYek

20 MnH. Tovek

20 MnH. ToYek

20 MnH. ToYek

20 MIH. Tovek

Yueno undpoBbIX kaHanos

16

16

16

16

16

16

Yucno PY kaHanos

1

1

1

1

1

1

[ManasoH 4acToT aHanMsaTopa
cnekTpa

9kly ... 3My

9y ...3MMy

9«kMy ... 31y

9kly ... 6 My

9y ...3MMy

9Ky ...6 My

Monoca 0630pa

Monoca pa3speLenus

Koaddmument hopmbi punbtpa
MY (ans okHa Kaitsepa)

OnopHble YPoBHM

[nana3oH BXOAHbIX CUrHanoB

Monoxexue no BepTUKanu

Eannnupl U3MepeHusa no
BepTUKanu

PY Bxop (aHanusaTop cnekrTpa)

1Ky ... 31Ty (ans mogenein MDO4XX4B-3) unn 1 kl'y ... 6 Ty (ans moaenen MDO4XX4B-6)

[Monoca 0630pa perynupyeTcs ¢ KpaTHOCTbIO Wwara 1-2-5

lMepemeHHoe paspelueHne = 1 % OT creaytoLLeit HacTPolkW nonockl 063opa

Monoca paspeLueHns Ans pasnuyHbiX MYHKLMA B3BELUNBAHNS (OKOH):

Kansepa (no ymonyanuto): 20 'y ... 200 MI'y

MpsamoyronbHoe: 10 Iy ... 200 My
Xemmura: 10 Ty, ... 200 My,
Xennurra: 10 Ty ... 200 My,

BnekmaHa-Xappuca 20 'y ... 200 MI'y,

OkHo ¢ nnockoi BeplunHoi: 30 My ... 200 MIy,

HacTpaumBaeTcs ¢ kpaTHOCTbHO Wwara 1-2-3-5

koachchuumeHT hopmbl No yposHto 60 Ab/3 ob: = 4:1

nananasoH: =140 abwm ... +30 obm, waramm no 1 obm

[lnanasoH n3mepeHuit No BEpTUKANK: OT CPELHETO YPOBHS COBCTBEHHBIX LLyMOB A0 +30 AbM

LleHa nenenns BeptukanbHom wkanbl o 1 ab/aen. go 20 gb/aen. ¢ kpaTHocTbko Wwara 1-2-5

ot -100 aen. no +100 gen.

nbwm, nbmB, nbmkB, abmkBT, nBMA, ABMKA
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TexHunyeckoe onucaHue

PY Bxopn (aHanusaTtop cnekrpa)

CpeaHuit ypoBeHb COBCTBEHHLIX | [IMana3oH yacToT CpeAHmil ypoBeHb COBCTBEHHLIX WYMOB

ymos 9Ky ...50 Ky meHee —116 abm/Ty (Menee —120 obm/Ty Tvn.)
50 Ky ...5MI'y meHee —130 pbm/Ty (MeHee —134 abm/Ty Tvn.)
5Mry ...400 My meHee —146 pbm/Ty (MeHee —148 obm/TL Tvn.)
400 MI'y...3 Ty, meHee —147 abm/I'y (MeHee —149 pbm/Ty Tvn.)
31Ty ... 4 Ty (Tonbko ans mopenein MDO4XXB-6) MeHee —148 nbm/Ty (MeHee —152 nbm/Ty Tvn.)
41Ty ... 6 MMy (Tonbko ans mogenen MDO4XXB-6) meHee —140 pbm/Ty (MeHee —144 abm/Ty Tvn.)

CpeaHui ypoBeHb COOCTBEHHbIX  [peaycunuTens B pexume ABTO, ONOPHbIt ypoBeHb —40 Abm
LWYMOB NpPK1 NOAKMIOYEHHOM

npeaycunTene TPA-N-PRE CpepnHuin ypoBeHb cobcTeHHbIx Wwymos MDO4000B ¢ npegycunutenem B pexume baiinaca Ha <3 ab Bbiwe, yem 6e3

npegycunutens.
NnanasoH yacTot CpenHuit ypoBeHb COOCTBEHHbIX LYMOB
9Ky ... 50 Ky meHee —119 pbm/Ty (MeHee —123 abm/Ty Tvn.)
50 kTy ... 5 MI'y meHee —140 pbm/Ty (MeHee —144 nbm/Ty Tvn.)
5Mry ... 400 My meHee —156 abm/Ty (MeHee —158 abm/TL Tvn.)
400 MIy ... 31Ty, meHee —157 abm/y (MeHee —159 obm/Ty Tvn.)
3Ty ... 4 Ty (Tonkko Ans mogeneit MDO4XXB-6) meHee —158 abm/'y (Menee —162 obm/Ty Tvn.)
4Ty ... 6 My (Tonbko ans mogenen MDO4XXB-6) meHee —150 pbm/Ty (MeHee —154 abm/TL Tvn.)

MapasuTHble cocTaBnswwme

[apmoHuyeckue uckaxenus 2- < —-60 abH (< —65 gBH TMN.) NpK BKNKOYEHHON aBTOHACTPONKe U YpoBHE curHanos Ha 10 4B Huxe onopHOro ypoBHs
ro u 3-ro nopsigka (> 100 MI'y)

[apmoHuyeckmne nckaxenns 2- < —-60 gbH (< —65 obH TMN.) Npy BKNKOYEHHOI aBTOHACTPOIIKE, YpoBHE curHanoB Ha 10 Ab HXe ONOPHOTO YPOBHS 1
ro n 3-ro nopsigka (ot 9 kl'y 4O 3HAYEHUW ONOPHOTO YpoBHS < -15 bM

100 M)

WHTepmoaynauuoHHbIe <—60 ABH (< —65 ABH TUN.) Npu BKIOYEHHO! aBTOHACTPOMKe W YPOBHE curHanoB Ha 10 Ab HUXe ONOPHOTO YPOBHS!

MCKaxeHus 2-ro nopsaka

(>100 Mry)

WHTepmoaynauuoHHbie <-60 gbH (< —65 abH TvN.) NpK BKMIOYEHHON aBTOHACTPONKE, YPOBHE curHanoB Ha 10 Ab Hwe ONOPHOO YPOBHSA 1

MCKaxXeHUsl 2-ro nopsigka (oT  3HayeHUW OonNopHOro ypoeHsA < —15 Abm

9 kl"'y go 100 MIu)

WHTepMoaynaLuoHHbIe < -62 oBH (< -65 abH TVN.) Npu BKIKOYEHHOI aBTOHACTPOVIKE M YPOBHE cirHanoB Ha 10 Ab HiKe OMOpHOro YpoBHA

MCKaxeHus 3-ro nopsgka: >

15 My

WHTepmoaynaLuoHHbIe < -62 oBH (< -65 abH TVN.) Npu BKIKYEHHOI aBTOHACTPOIKE, ypoBHe curHanoB Ha 10 AB Hike ONOPHOTrO YpOBHS U

MCKaXeHWs 3-ro nopagka: OT  3HaYeHUW onopHOro ypoBHs < —15 obm

9 kly oo 15 My

Uckaxenus ALIN <—60 aBH (< —65 ABH T1N.) NpK BKINIOYEHHO! aBTOHACTPOMKE W YPOBHE CUTHANOB Ha 5 Ab HiKe ONOpHOro YPOBHS.
Vcknioyas uckaxerus ALIM 3a cyeT HanoxeHus CrnekTpos

Wckaxenus ALIMN 3a cuer Mpn (5 Ty - Fgy ) M (8 Ty - Fyy ): < =55 aBH (< —60 ABH TMN.) NpyW BKMKOYEHHON aBTOHACTPOWKE 1 YPOBHE CUrHanoB Ha 5 ob

HanoXeHusi CNeKTPOB HUKe OMOPHOTO YPOBHS!

XapaktepucTuki Tonbko ana  [Nogasnenue MY (ans Bcex BXOAHBIX 4acToT, 3a uckmnoyeHnem yactot ot 1,00 go 1,25 Iy v ot 2 po 2,4 ITu): < -55 abH
mogeneit MDO4XX4-6 (tvn.)

Vckaxenus MY npm (5 Ty - Fyy ) 4ns BxogHbIx yactot ot 1 8o 1,25 My < -50 ABH (Tvn.)
Wckaxenns MY npu (6,5 Iy - Fyy ) Ans BxogHbIx YacTtoT o1 2 Ao 2,4 My < =50 gbH (tun.)
lMoaaBneHre nomex OT 3epkanbHOro kaHana: < =50 4BH (ans BxoaHsIx YactoT o1 5,5 80 9,5 M)

OcTaTouHble coCTaBnsAOWME < -85 gbm (< -78 obm Ha vactotax 2,5 I'Tu, 3,75 u, 4,0 Mu, 1 5,0 M) Ans oNOPHOrO YpoBHSA < -25 ABM 1 BXOLHOTO
conpotuenenns 50 Om
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KomBuHupoBaHHble ocumnnorpadbl — cepus MDO4000B

PY Bxopn (aHanusaTop cnekTtpa)

Ab6contoTHas norpewwHocTb [TorpeLHoCTb M3MEpPeHst YPOBHSA MOLLHOCTY Ha LiEHTParbHOM YacTtoTe. [1pu OTCTPOIIKE OT LeHTPanbHOM YacToTkl crieayeT K
M3MepPEeHUs YPOBHS abcontoTHOM NorpeLuHocTy 406aBNUTb NOMPELUHOCTb B KaHarne. XapakTepucTuki NpuBeAeHbl Ans OTHOLWeEHMs c/w > 40 ob

<+1,0 ab (< £0,5 ab, T1n.), B AMana3oxe Temnepatyp +18 ... +28 °C, auanasoH yactot ot 50 kIl 40 6 T, onopHble
ypoBHu -25, -20, —15, =10, -5, 0, 5, 10 gbm

< +1,0 b, Tvn., B gnanasoHe Temnepartyp +18 ... +28 °C, anana3oH Yactot ot 50 k'Y go 6 I'u, npu ntobom onopHom
YpOBHE

< +1,5 ab, Tvn., B guanasoxe Temnepatyp 0 ... +50 °C, guanason yactot ot 50 kI'y 8o 6 Iy, npn no6om onopHOM ypoBHE

< +2,0 ab, Tvn., B AManasoHe Temnepartyp +18 ... +28 °C, auana3oH YacTot o1 9 kI'y go 50 kI'y, npu Ntobom onopHOM
YpOBHe

< +3,0 ab, Tvn., B gnanasoHe Temnepartyp 0 ... +50 °C, auanasoH yactot ot 9 k'Y Ao 50 kI, npu NtoBOM ONOPHOM YpOBHE

TunoBble xapakTepucTUkM kaHana [eiicTButenbHbl Npu Temnepatype +18 ... +28 °C

XapaKTepucT1KW NpuBeaeHbI Anst OTHOWeHMst ¢/w >40 ob

[vnana3soH namepenus | Monoca o63opa HepaBHOMepHOCTb | HepaBHOMepHOCTb | Pa3oBble UCKaXeHMS,
LieHTpanbHoOM AYX, nuK-nuk, AUYX, cp. KB., TUNOBas | Cp. KB., TUN.
4acToThbI TUNoBas
15MIy ... 6 1Ty, 10 MI'y, 0,3 ab 0,156 15°
60 MMy ... 6Ty <100 My 0,75 b 0,27 gb 15°
170 MMy ... 6 My <320 MI'y 0,85 b 0,27 gb 25°
510 My ...6 Ty <1000 Mr'y 1,0 ab 0,386 30°
6o, npu >1000 Mr'y 1,206 HeT HeT
HavarbHoOM yacToTe >
10 My,

AGconioTHast NOrpewwHoCcTb Al: < £1,5 b, Tvn., B AManasoHe Temneparyp +18 ... +28 °C, He3aBUCUMO OT NpeaycunuUTEns

n3mepeHus ypoBHs (All) n
uckaxeHus B kaHane (UK) npu
NoAKMIoYeHHOM npepycunutene  LK: 0,0 o6
TPA-N-PRE

Al: < +2,3 b, T1n., BO BCem paboyem avanasoHe TemnepaTtyp, He3aBMCMO OT NpeaycunuTens

MepekpécTHble nomexu B PY
KaHane oT ocuunnorpaguyeckux
KaHanoB

yacTtoTa Ha Bxoge <1 Nu: <-68 ob ot onopHoro ypoBHsi

yacTtota Ha Bxoge oT 1 Ty go <48 gb ot onopHoro ypoBHA
21Ty

®asoBble Wymbl Ha yactote 1 My
npw OTCTpOKe

1klMy <104 gbu/Ty (Tvn.)

10 kly <-108 pbm/Ty (< -111 gbm/Ty TMN.)
100 KMy <-110 pbm/Ty (< -113 abm/Ty T!N.)
1My < =120 gbm/Ty (< -123 gbm/Ty Tvn.)

MorpewHocTb OnopHoi YacToTbl  CymmapHas norpeluHocTs: 1,6 x 108

(cymmapHxas) y ;
YUuTbIBaET NOTPELUHOCTY 32 CHET CTApEHWsi B TEYEHUN rofia, kanuBpOoBKY OMOPHOI YacToThI U TEMNEpaTypHON
HecTabunbHOCTH
[leiicTBUTENBHO NPY NPOBELEHUN EXETOHON Kannbposku, Npu Temnepatype ot 0 go +50 °C

MorpewHocTb U3MepeHus *((1,6 x 108 x yacToTa mapkepa) + (0,001 x nonoca 063opa + 2)) i

HacTOTL! C floMolliblo Mapkepa [Mpumep: npu nonoce o63opa 10 KTy u yactote mapkepa 1500 ML nOrpeLHOCTb M3MEPeHNst YacToTbl cocTaBuT +/-((1,6 x
10 x 1500 M) + (0,001 x 10 KTy + 2)) = +/- 2,412 kI,
YacroTa mapkepa npu COOTHOLLEHWM (nonoca 063opa)/(pa3speLuerue no vyactote) < 1000:1

MorpeLuHoCTb OMOPHOI YaCTOThI MPY OTHOLLEHWM aMNMMTYAbI MapKepa K YPOBHIO COBCTBEHHBIX LyMoB > 30 b
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TexHunyeckoe onucaHue

PY Bxop (aHanusaTop cnekTpa)

PaspeLueHue npu usmepeHum
4acToThI

MakcumanbHbIN pabo4nit ypoBeHb
BXOAHOTO CUrHana

CpepHss ponroBpeMeHHas
MOLUHOCTb

MakcumanbHbIi 6e3onacHbIv
YPOBEHb NOCTOAHHOTO
HanpsikeHus

MakcumanbHas GezonacHas
MOLYHOCTb (Hemogynmp.
curHan)

MakcumanbHas GesonacHas
MOLLHOCTb (MMNYNbC)

MakcumanbHbIN paboymni
BXOAHON YPOBEHb NPU
NOAKNIOYEHHOM NpeaycunuTene
TPA-N-PRE

CpeaHss AoNroBpeMeHHas
MOLLHOCTb

MakcumanbHbIi 6e3onacHbIi
YPOBEHb NOCTOSHHOTO
HanpsikeHUs

MakcumanbHas GezonacHas
MOLLHOCTb (Hemoaynmp.
curHan)

MakcumanbHas 6esonacHas
MOLLHOCTb (MMNYNbC)

3anyck no ypoBHK MowHocTn PY
curHana

[nana3oH yactot

Pabouuit ypoBeHb
amMnnuTyAabl

Dwvana3sox amMnnuTyabl

MuHumanbHas anuTenbHOCTL
uMnynsca

BpemeHHow casur mexay PY n
aHanoroBbIM KaHanom

MpoponxutenbHOCTb 3axBaTa PY
curHana
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1Ty

+30 gbm (1 BT) ans onopHoro ypoBHs = -20 obm

+24 nbm (0,25 BT) ons onopHoro ypoBHs < —20 Abm
i40 BHOCT.

+32 nbm (1,6 BT) ans onopHoro ypoBHs = -20 abm
+25 nbm (0,32 BT) ons onopHoro ypoBHs < —20 Abm

[MnkoBas mMowHoCTb MMnynbca +45 obwm (32 Br)

npu anutensHocT uMnynsca <10 MKC, ckBaxHoCTH <1 %, onopHoM ypoBeHe = +10 4bm

+30 gbm (1 BT)

+20 Byoer,

+30 gbm (1 B1)

+45 nbm (32 B1) npn anutenbHocTh uMnynbca <10 MKC, ckBaxHOCTH <1 %, onopHOM yposeHe = +10 abm

MDO4XX4B-3: 1 MI'y ... 31Ty

MDO4XX4B-6: 1 MI'y ... 3,75 TTuw; 2,75y ... 4,5 TTy; 3,5My ... 6 My
o1 0 go -30 ab oT onopHoro ypoBHs

o1 +10 no —40 gb ot onopHoro ypoBHs BHYTPK AnanasoHa oT —65 fo +30 gbm
AnUTENbHOCTb BbICOKOTO YPOBHS 10 MKC NMPY MUHMMATbHOM BPEMEHM YCTAHOBMEHMUS HUSKOTO YPoBHS 10 MKC

<5 HC
Monoca 063opa MakcumanbHoe Bpems 3axBaTa
>21[Ty 5mc
>11Ty ... 21Ty 10 mc
>800 My ...1 Ty 20 mc
>500 MI'y ...800 My 25 mc
>400 MI'y ...500 MI'y 40 Mmc
>250 MI'y ...400 My 50 mc
>200 MI'y ...250 My 80 mc
>160 My ...200 My, 100 mc
>125 MI'y ...160 My 125 mc
<125 MI'y 158 mc




PY Bxopn (aHanusaTop cnekTpa)

Tunb! okoH BI®, koaddmumeHTbI
1 norpewHocTs unbtpa MY

KomBuHupoBaHHble ocumnnorpadbl — cepus MDO4000B

OkHo BIN® Koadhdpuument MorpewHocTb punbTpa MY
Kaitsepa 2.23 0.90%
[MpsimoyronbHoe 0.89 2.25%
XemmuHra 1.30 1.54%
XeHHMHra 1.44 1.39%
Bnexmana-Xappuca 1.90 1.05%
C nnockoi BepLUMHON 3.77 0.53%

Cucrema BEePTUKAJNIbHOIO OTKITOHEHUA aHANIOroBbIX KaHaNnoB

AnnapaTtHoe orpaHu4eHue
nonocbl NponycKaHus

Mogenu ¢ nonocon = 500 My 20 unm 250 My

Mogenu ¢ nonocon 100 My,
Pexum Bxopa
MonHoe BxoAHOE CONPOTMBNEHME
[vana3oH BxogHoM
YyBCTBUTENBHOCTH

1 MOm
50 Om

BepTukansHoe paspelueHue

Makc. BxogHOe HanpshxeHue
1 MOm
50 Om

MorpewHocTb KoapduumeHTa
YCUNEHUs N0 NOCTOAHHOMY TOKY

Pa3Bsizka Mexpay KaHanamu

[nanasoH cMeLeHns

20 Mry

Casi3b N0 NOCTOAHHOMY TOKY, CBA3b MO NepeMeHHOMY TOKY

1 MOM £1 %, 50 Om 1 %

1 mB/oen — 10 B/pen
1 mB/oen — 1 B/pen

8 6T (11 BUT B pexnMe BbICOKOTO paspeLLeHns)

300 B 5. s, (KAT Il) ¢ iukoBbIMM 3HaueHnamMM < +425 B

5 Bgp. s, C MMKOBbIMM 3HaueHNAMM < 20 B (koapdpuumenT satyxanna < 6,25 %)

+1,5 %, cHuxenme 0,10 %/°C cabiwwe 30 °C

[nsa aByX NoBbIX KaHaNOB € OAMHAKOBOM YyBCTBUTENBHOCTLIO =100:1 npn <100 My 1 =30:1 npu >100 MI'y o BepxHei

rpaHMUbl NONOChI NponyCKaHWA

3HaveHue Bigen

[nana3oH cmelleHmns

1 MOwm Ha Bxoge 50 Om
1—50 mB/gen +1B +1B
50,5—99,5 mB/gen +0,5B +0,5B
100—500 mB/nen +10B +10B
505—995 mB/gen 5B 5B
1—5 Blgen +100B 5B
5,05—10 B/gen +50 B —
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TexHunyeckoe onucaHue

Yucno BXoAHbIX KaHanoB
MoporoBble HanpskeHus
Bb160p 3HaueHuMit noporoB

[vana3oH 3Ha4YeHuit NOpPoroB.,
HacTpauBaeMbIX Nonb3oBaTenem

norpeumocn: yCTaHOBKM nopora

MakcumanbHoe BxoaHOe
HanpsXeHue

MakcumanbHbIn AMHaMUYeCcKum
[Mana3oH BXOAHOro curHana

MuHuManbHbIN pa3max
HanpsokeHus

BxogHoe conpoTuBneHue u
BXOAHas eMKOCTb NpoGHMKa

BepTukanbHoe paspelueHue

[lnana3oH cKopocTU pa3BepTkM

[ns moZenei ¢ nonocow
nponyckavusa 1 My

Ina mogeneu ¢ nonocon
nponyckaHusa <500 My

MakcumanbHas
NpPOAOIKUTENLHOCTL 3aXBaTa C
MaKCHUManbHOW YacToTOM
AucKpeTn3auum (Bce kaHanbl/
NonoBWHa KaHarnoB)

Mopenu ¢ nonocown
nponyckavusa 1 My

Mopenu ¢ nonocon
nponyckaHusa <500 My

[uana3oH 3aaepXxku pa3BepTku

[lnana3oH kOMneHcauum caBura
(a3 Mexay kaHanamu

ﬂorpeumocn. pa3BepTKu
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Cucrema BepPTUKAINIbHOIO OTKITOHEHUA LI,VI(*)pOBbIX KaHanoB

16 undposbix (D15—D0)

OTaenbHas HacTpoiika Ans Kaxaoro kaHana

TTN, KMOM, 3C, ncesno-3CJ1, onpegensiemMoe nonb3osaTenem

+40B

+(100 mMB + 3 % oT 3HaueHust nopora)

+42B,,,

30 Byaayax 200 My
10 Bygayax >200 MIy

400 mB

100 kOm ¢ napannensHon emkocTbio 3 Nd

16wt

Cucrtema FTOPU3OHTAJNIbHOIo OTKJTIOHEHUA aHaNoroBbiX KaHanoB

ot 400 nc/men. ao 1000 c/men.

ot 1 He/men. po 1000 c/pen.

8/4 mc

8/8 mc

Ot -10 genennin oo 5000 c.

+ 125 He

15 x 10-6 B ntobom uHTepBane =1 mMc



KomBuHupoBaHHble ocumnnorpadbl — cepus MDO4000B

Cucrema FTOPU3OHTaNIbHOIO OTKITIOHEHUA LIM(*)pOBbIX KaHanoB

MakcumanbHas yactota
AUCKpeTU3auun (OCHOBHO
pexum)

MakcumanbHas anvHa 3anucu
(ocHOBHOI pexum)

MakcumanbHas yactota
auckpeTtusaumu (MagniVu)

MakcumanbHas gnuHa 3anucu
(pexunm MagniVu)

MuHumanbHas pacno3HaBaemas
ANUTeNbHOCTL MMNYNbea (Tun.)

Cagur a3 mexay kaHanamu (Tvn.)

MakcumanbHas YactoTta
nepekmnoyeHns Ha Bxoge

Cucrema cu HXPOHU3auunun

Pexumbl CUHXPOHU3aLuun

Tun Bxopa 3anycka

[lnana3soH 3agepxKm
CUHXPOHU3aLMK

YyBCTBUTENLHOCTH MO BXOAY
3anycka

BHyTpeHHui 3anyck, cBA3b N0
NOCTOSIHHOMY TOKY

[wvana3oH ypoBHeW 3anycka
Jro6oii BXoAHON KaHan

CeTb
WHaukauma YacToTbl cMrHana

Tvnbl CMHXPOHM3aLUK
®poHT
MocnepoBatensHocTh (B-
Tpurrep)

OnutenbHOCTb uMnynbca

Tanm-ayt

500 MBbIb/c (paspeLuerme 2 He)

20 MIH. Tovek

16,5 'BbIO/C (paspeLuexue 60,6 nc)

10 ThiC. TOYEK, LieHTpanbHasi TO4Ka COOTBETCTBYET MOMEHTY 3amycka

1HC

200 nc

500 MI'y (MakcumanbHas YacToTa CUMHYCOMaanbHOMo CUrHana, KoTopblit MOXHO BOCMPOM3BECTY B BUAE MeaHapa.

Heo6xoanm KopoTKuiA yAIMHUTENb 3eMM B KaXAOM kaHane. OTo MakcuManbHas YacToTa Npy MUHUMansHON aMnanTyae
curHana. Mpy GonbLUMX aMnAnTyAax MOXHO NONY4MTh GONbLLYIO YAcTOTY NepeKmioyeHNs.)

ABTOMATUYECKWI, HOPMasbHbI 1 OLHOKPATHbIN

CBsi3b N0 NOCTOSHHOMY TOKY, M0 NnepemeHHoMy Toky, PHY (nogasnenue yactotsl >50 k'), PBY (nogasneHne yactot
<50 K'W), noaaBnexue Lyma (CHKaeT YyBCTBUTENBHOCTb)

Ot120Hc o8 ¢C

MCTOUHMK cUrHana CMHXpOoHW3aLum YyBCTBUTENBHOCTH

Bxog 1 MOwm (Bce mopenm) 0,75 penenus ot 0 go 50 My, yBenuunBaeTcs go
1,3 peneHus Npu HoMUHanbHoM nonoce (ot 1 MB/oen
00 4,98 mB/pen)

Bxog 50 Om (mogenun <500 M) 0,4 penenms ot 0 go 50 My, yBenunumsaetcs fo 1 genexus
npu HOMWHaNLHOM nonoce (=5 mB/aen)

Bxog 50 Om (mogenn 1 TTw) 0,4 penenus ot 0 go 50 My, yBenunumsaetcs fo 1 genexus
Nnpu HOMWHALHOM nofoce

+8 feneHuit oT LeHTpa akpaHa, +8 aenenuii ot 0 B, ecnu BoibpaH Bxoa ¢ ®HY

®uKCMPOBaHHBII YPOBEHb, NPUBNManTensHo 50 % OT HanpsKeHUs ceT

LUECTVIpa3pFI£|HbIl7I Y4acToTOMEp And CurHana 3anycka.

Hapacralowmin unu Huexogawmin poHT B Ntobom kaHane. BoamoxHa cBA3b N0 NOCTOSHHOMY TOKY, NEPEMEHHOMY TOKY,
®HY, ®BY 1 nogasnexue wyma

3afepxka 3anycka Ha Bpems OT 4 He o 8 . Minu 3apepxka 3anycka Ao Hekotoporo cobbitust: ot 1 1o 4 000 000 cobbiTuit.

Sanycx N0 NONOXWUTENbHbIM UK OTpULATENbHBIM UMMYSbCAM, ANMUTENBHOCTb KOTOPLIX >, <, = UNA # YKa3aHHOMY 3Ha4YeHuIo
unn nonagaet B npefenbl unu 3a npefenbl ykadaHHoro guanasoHa.

3anyck no cobbIThio, YpOBEHb KOTOPOrO OCTAETCS BbICOKUM, HU3KAM NGO BbICOKUM/HU3KAM Ha MPOTSHKEHWM 3aaHHOTO
nepuoga BpemeHu (0T 4 40 8 He).
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Cucrema cu HXPOHU3auunun
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MoBpexaeHHbIN UMNYNbLC
(paHT)
Jlornyeckoe BbipaxeHue

YcrtaHoBKa v yaepxaHue

OnutenbHOCTb
nonoxurensHoro/
oTpuuaTenbHOro (hpoHTa

BupeocurHan

PacwupeHHbI# Habop
BMAEOCUTHANoB (onuus)
I2C (onums)

SPI (onums)

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

USB: Hu3kockopoCTHas WKHa
(onums)

USB: nonHockopocTHas WuHa
(onuun)

3anyck no MMMyNbCy, KOTOPbIi Nepecek 0AMH Moo, a 3aTeM, He nepecekast BTOPOro Nopora, CHOBa Nepecek NepBbiil.

3anyck B TOM Cryyae, Cri HEKOTOPOE NMOTUYECKOE BbIPAXEHUE COCTOSHUS KaHaNoB NPUHUMAET 3HadeHue «J1oxb» unm
COXpaHsieT 3HayeHue «McTuHa» B TeueHue ykadaHHoro BpeMeHu. Mioboil n3 BXO[OB MOXHO MCMONb30BaTh B KaYeCTBe
MCTOYHWKA TAKTOBOTO CUrHana, no nepenagy KOToporo NpoBEPSETCS NOrMYeckoe BbipaxeHue Jloruyeckue sHayeHus (U,
N, N-HE, NIA-HE), ykasaHHble Ans BCex aHamnoroBbIxX 1 LGpOBbIX BXOAHbIX KaHaMoB, ONpeaensitoTes kak Beicokoe,
Hu3skoe unu BeapasnuyHo.

SaI'IyCK N0 HapPYLUEHWI0 BPEMEHW YCTAaHOBKW 1 BDEMEHW YAepXaHua Mexay CUrHanom TaKTOBOM YaCTOTbI M NOSIBNEHNEM
[JaHHbIX Ha NoBOM M3 BXOLHbIX KaHaNoB.

3arnyck no dypoHTaM UMMYNbCOB, KPYTHU3HA KOTOPbIX GONbLIE UMM MEHbLLE YKa3aHHOTO 3HAYEHMUS. PPOHT MOXET BbiTb
MONOXMTENbHBIM, OTPULATENbHBIM NN MI06bIM.

3anyck no Bcem CTpoKaM, HEYETHbIM, YETHBIM Ui Bcem nonsm BugeocurHanos NTSC, PAL u SECAM.

3anyck no BugeocurHanam 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 cneymansHbIM BULEOCUTHANAM C ABYX- U TPEXYPOBHEBOI
CMHXPOHW3aLmen.

3anyck no cTapTy, NOBTOPHOMY CTapTy, cTony, nponywwexHomy ACK, agpecy (7 unu 10 6uT), AaHHBIM UNK agpecy 1 AaHHbIM
Ha wuHax 12C co ckopocTbio Ao 10 MéuT/c.

3anyck no SS, MOSI, MISO unu MOSI 1 MISO Ha wuHax SPI co ckopocTbto fo 50,0 MéuT/c.

3anyck no cTapToBOMY GUTY nepeaayu, CTapToBoMy GUTY Mpuema, KOHLYY NepefaBaeMoro nakeTa, KOHLY NPUHUMaeMoro
nakeTa, NepeaaBaembiM AaHHbLIM, MPUHAMAEMbIM AAHHbIM, OLLMGKE YETHOCTM Nepefaym 1 ownbke YETHOCTV Npuema co
ckopocTbio Ao 10 Méut/c

3anyck no curHany CMHXpoHK3aLmm, COpocy, nay3e, BO30GHOBMEHMIO, KOHLY NakeTa, MapkepHOMY NakeTy (agpecy), nakeTy
[AaHHbIX, NAKETY YCTAHOBKM COBANHEHNS, CrieLManbHOMY NakeTy 1 Mo owmeKe.

3anyck no mapkepHomMy nakeTy — ntoboi Tun mapkepa, SOF, OUT, IN, SETUP; agpec MOXHO yka3aTb Ans TUna MapKkepos:
ntobon mapkep, OUT, IN u SETUP. MoxHo onpeaenuTb 3anyck no agpecy, KOTOpbIA <, <, =, >, 2, # yka3aHHOMY 3HAYEHNIO
“nmM nonagaert B npeAenbl unu 3a npeaenbl ykazaHHoro AnanasoHa. Homep dpeiiva mapkepa SOF MoXHO BBOANTL B
[BOWYHOM, LIECTHAALATEPUYHOM, Ge33HAKOBOM AECSTUYHOM U Be3pa3nuyHom opmarte.

3anyck no nakeTy AaHHbIX — nobor Tun gaHHblx, DATAQ, DATA1; MOXHO onpeaenuTb 3amyck no JaHHbIM, KoTopble <, <, =,
>, 2, # yKa3aHHOMY 3HaYeHWI0 UNK NonaaatoT B Npederbl Unv 3a Npeaenbl YkaszaHHOMo AuanasoHa.

3anyck no nakeTy yCTaHOBKM coefnHeHns — ntoboi Tun yctaHoBkn coeguHerms, ACK, NAK, STALL.
3anyck no cneumansHOMY NakeTy — Nntoboi cneumanbHbIit TN, 3ape3epBUPOBaHHbIN.

3anyck no owubke — nposepka PID, CRC5 unn CRC16, BctaBka 6uTos.

3anyck No cUrHany CMHXpoHK3aLmK, cOpocy, nayse, BO30GHOBMEHMIO, KOHLLY NakeTa, MapkepHOMY NakeTy (agpecy), nakety
JaHHbIX, MAKETY YCTaHOBKM COEAMHEHNS, CrieLanbHOMY NakeTy 1 Mo oLunbKe.

3anyck no mapkepHoMy nakeTy — ntoboi Tun mapkepa, SOF, OUT, IN, SETUP; agpec MOXHO yka3aTb Ans TUna MapKkepos:
nroboit mapkep, OUT, IN u SETUP. MoxHo onpefienuTh 3anyck no agpecy, KOTopbiit <, <, =, >, 2, # yka3aHHOMY 3Ha4eH!Io
“nM nonagaeT B Npedenbl unu 3a npeaenbl ykazaHHoro AnanasoHa. Homep dpeiiva mapkepa SOF MoXHO BBOANTH B
[ABOMYHOM, LLUECTHaALATEPUYHOM, De33HAKOBOM AECATUYHOM W 6e3pa3nuyHoM copmare.

3anyck no nakeTy AaHHbIX — 6o Tun ganHblx, DATAQ, DATAT; MOXHO onpeaenuTb 3anyck no JaHHbIM, KoTopble <, <, =,
>, 2, # yKa3aHHOMY 3HaYEHWIO UMK NoNajaloT B Npeaens! Unv 3a Npeaenbl Yka3aHHOro AuanasoHa.

3anyck no nakeTy yCTaHOBKM CoefMHeHNs — ntoboi Tun yctaHoBki coeguHerms, ACK, NAK, STALL.
3anyck no cnewuansHOMy nakeTy — noboil cneunanbHbIi TUM, 3ape3epBUPOBaHHBIN.

3anyck no owubke — nposepka PID, CRC5 unn CRC16, BctaBka 6uTos.
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Cucrema cu HXPOHU3auunun

USB: BbICOKOCKOPOCTHas 3anyck no curHany cUHXpoHu3aLum, cBpocy, nayse, BO30GHOBMEHMIO, KOHLLY NakeTa, MapkepHOMY MakeTy (agpecy), nakeTy
wuHa USB'! JaHHbIX, NAKETY YCTaHOBKM COEAUHEHNS, CTIELanbHOMY NakeTy U Mo oLnGKe.

3anyck no mapkepHomMy nakeTy — ntoboi Tun mapkepa, SOF, OUT, IN, SETUP; agpec MOXHO yka3aTb Ans TUna MapKepos:
ntobon mapkep, OUT, IN u SETUP. MoxHo onpeaenuTs 3anyck no agpecy, KOTOpbIA <, <, =, >, 2, # yka3aHHOMY 3HAYEHNIO
“nmM nonagaet B npeAenbl unu 3a npeaenb ykazaHHoro AnanasoHa. Homep dpeiiva mapkepa SOF MoXHO BBOANTL B
[BOWYHOM, LIECTHAALATEPUYHOM, Ge33HAKOBOM AECSTUYHOM U Be3pa3nuyHom opmarte.

3anyck no nakeTy AaHHbIX — ntobor Tun gaxHbix, DATAQ, DATA1, DATA2, MDATA; MOXHO ONpeaennTb 3anyck no AaHHbIM,
KoTOpblE <, <, =, >, 2, # ykasaHHOMY 3HAYEHMI0 UMW MONafakT B NPEAenbl UK 3a Npeaerbl YkazaHHOro AnanasoHa.

3anyck no nakeTy yCTaHOBKM coefnHeHns — nioboi Tun yctaHosku coeanHenuns, ACK, NAK, STALL, NYET.

3anyck no cneumansHoMy nakeTy — ntoboi cneunanbHbiit Tun, ERR, SPLIT, PING, 3apesepsupoBaHHbIn. MoXHO ykasaTb
KoMnOHeHTbI naketa SPLIT, Bkntovas:

= a[Ipec KOHLIEHTPaTopa;
= nyck/3aBepLueHme — B6eapasnnyHo, nyck (SSPLIT), 3aBepienue (CSPLIT);
= afipec nopTa;

= HavanbHble 1 KOHEYHbIE BUTbI — BGe3pa3ninyHo, yrpaBreHue/oCHOBHas YacTb/MpepbiBaHie (MOMHOCKOPOCTHOE YCTPOMCTBO,
HU3KOCKOPOCTHOE YCTPOICTBO), PABHOMEPHIi (AaHHbIE B CEpe/iHe, AaHHBIE B KOHLE, JaHHbIE B Hauane, fiaHHble Be3ae);

= TUN KOHEYHOr o NyHKTa — 6€3p33ﬂl/l‘-IHO, ynpasneHue, paBHOMeprIVI, OCHOBHas 4acTb, NpepbiBaHKE.

3anyck no owmbke — nposepka PID, CRC5 unu CRC16.

Ethernet (onuus)2 10BASE-T 1 100BASE-TX: 3anyck no pasgenutento Hayana dpeima, MAC agpecy, ynpasnsioLuen uHdopmaumum MAC Q-
Tag, anuHe/Tuny MAC, 3aronosky IP, 3aronosky TCP, naHHbim knneHta TCP/IPv4/MAC, koHuy nakeTa, ownbke FCS (CRC).

100BASE-TX: He 3aa€e/CTBOBaH.
MAC agpec — 3anyck no 48-6utHomy afpecy MCTOYHWKA U agpecy NPUEMHUKA.
Ynpasnsiowas uigopmauus MAC Q-Tag — 3anyck no 32-6utHomy 3HaueHuto Q-Tag.

[nuna v Tun MAC - 3anyck no BenuunHe, kotopast <, <, =, >, 2, # ykadaHHoMmy 16-6UTHOMY 3HaYeHWo Unu nonagaeT B
npegens! unu 3a Npeaenbl YkasaHHOro AuanasoHa.

3aronosok IP — 3anyck no 8-6utHomy 3HaueHuto IP npoTokona, agpecy UCTOYHMKA, aapecy NPUEMHMKA.
3aronosok TCP — 3anyck no nopTy UCTOYHMKA, MOPTY NPUEMHMKA, HOMEPY NOCNEeA0BaTENLHOCTM M HOMepY Ack.

[anHble knuenta TCP/IPv4/MAC - 3anyck no BenuuuHe, kotopast <, <, =, >, 2, # ykadaHHOMY 3Ha4eHuo Ui nonagaeTt B
npegerns! unu 3a Npedenbl yka3aHHOro AuanasoHa. MoxHo ykasbiBaTb uncno 6aitTos ans 3anycka B npeaenax ot 1 o 16.
BapuaHTbl cmelyeHus baiita — 6eapasninyHo, 0-1499.

CAN (onuus) 3anyck no Havany penma, Tuny gpeiiMa (aaHHble, AMCTAHLUMOHHOE YnpaBneHue, ownbka, neperpyska), uaeHTudgmukaTopy
(CTaHOApTHBIA UK pacLUMPEHHBII), LaHHBIM, UAEHTUDUKATOPY M AaHHBIM, KOHLY dpenma, nponyierHomy ACK unn no
owwnbke BcTaBky O1TOB B curHanax wiHsl CAN co ckopocTbio o 1 MBuT/c. Kpome Toro, MOXHO HacTpouTh 3anyck Tak,
4T0BbI OH cpabaTbiBan Npu coboAeHUN YCnoBUS <, <, =, >, 2UNK # s HEKOTOPOTO YKa3aHHOTO 3HaueHUs. 10 ymMonyaHuio
HacTpavBaeMas nonb3oBaTenem Touka BbIGopkK ycTaHaBnmneaeTcs pasHoi 50 %.

LIN (onuus) 3anyck No CUHXpOCUrHany, UaeHTUdNKaTopy, AaHHBIM, MOEHTU(MKATOPY 1 AaHHBIM, Npobyxaatowemy dpeimy,
yebinnstoLemy dpermy 1 no Takum oLwmbkam, kak oLINGKIN CUHXPOH3ALIMW, YETHOCTY Ui KOHTPOILHOM CYMMBbI, CO
ckopocTbio Ao 100 kout/c (no onpeaeneHuto LIN, 20 kbut/c).

FlexRay (onums) 3anyck no Havany peima, TNy dpeiima (HOPManbHbIA, MHHOPMALMOHHBIA, HYNEBOI, CUHXPOHWU3UPYIOLLMIA, CTapTOBBIN),
WAEHTUUKATOPY, YACTY LIMKMOB, NOMI0 3aBEPLUEHNS 3aronoBKa, AaHHbIM, WAEHTUDUKATOPY W AaHHBIM, KOHLYY peima un
no owmbkam, Takum kak ownbka CRC 3aronoska, CRC Tpeiinepa, Hynesoro dpeiiMa, ppeima CUHXPOHU3aLMK unu
CTapToBOro dhperma co ckopocTbio 4o 100 MéuT/c.

1 nopaepXMBaETCs TONbKO MOLENSIMM C MONIOCOM NPOMycKaHWst aHanorosbIx kaHanos 1 1T,

2 [inst 100BASE-TX pekomMeHayoTCst MOAENM C Monocoii nponyckanus =350 My
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MIL-STD-1553 (onuus)

I2S/LJIRJITDM (onums)

MapannenbHas wuHa

3anyck no cMHXpocurHany, Tuny criosa ° (koMaHaa, CTaTyc, jaHHble), KoMaHAHOMY crioBy (oTaenbHo 3apaeTcs RT agpec, T/
R, cybagpec/pexum, CHETUMK CMOB AaHHBIX/KOA pexumMa, YeTHOCTb), CroBY cTaTyca (0TaensHo 3agaetcs RT agpec, ownbka
coobueHus, obopyaoBaHue, GUT 3anpoca Ha 0BCnyxUBaHWe, NpUeM LIMPOKOBELLATENbHON KOMaHAbI, 3aHATOCTb, (nar
NOACUCTEMBI, PUHATME 3aNpOca AMHAMUYECKOro ynpaBneHus WwiHoit (DBCA), dnar TepmMuHana, YeTHOCTb), CIOBY AaHHbIX
(3apaBaemoe nonb3oBatenem 16-6uTHoe 3HaueHue), ownbke (CMHXpOCUrHana, YeTHOCTH, Kofa MaH4ecTep, CBA3HOCTM
[aHHbIX), BpEeMEHM OxuaaHus (MuH. Bpems oT 2 4o 100 mkc, makc. Bpems oT 2 4o 100 MKC; 3anyck OCyLIeCTBISETCS, eChu
BPEMS MeHbLUE <MMHUManbHOro>, 6onbLUe MakcUManbHOro, NonagaeT UK He nonagaeT B AvanasoH). RT agpec MOXHO
HaCTPOUTb Tak, YTOObI 3anyck NPOUCXOAMN B TOM CIyyae, eCln ero 3HaueHue =, #, <, >, <, = 3alaHHOMY 3HauYeHuI0, NMbo
nonagaeT B NpeAenbl Unu BbIXOAWUT 3a NPeAenbl 3afaHHOro AnanasoHa.

3anyck no BbIGOPY CrioBa, No CUHXpOCUrHany dpeimMa Unm no faHHbIM. Kpome Toro, MOXHO HacTPOWUTL 3amyck TaK, YTobbl OH
cpabatbiBan npu cOBNIAEHNM YCNOBUS <, <, =, >, = UK # N5 HEKOTOPOTO YKA3aHHOTO 3HAYEHUS UM NP NonagaHumn
3HaYeHNs B Npeaenbl Uy 3a npenenbl ykasaHHOro AuanasoHa. MakcumarbHas ckopocTb nepeaayy faHHbIx ans 12S/LJ/RJ
paBHa 12,5 M6uT/c. MakcumanbsHas ckopocTb Nepegaum AaHHbIx ans TDM pasHa 25 MouT/c.

3anyck No 3HaYeHMsIM JaHHbIX HA NapannenbHol WiuHe. MapanmenbHas WitHa MOXeT METb Pa3psaaHOCTb OT 1 [0 20 6yt
(OT LMEPOBLIX 1 @aHANOrOBbIX kaHanoB). MoAREPKMBAIOTCA ABOMYHbIE U LWECTHAALATEPUYHbIE YnCha.

Cucrtema perncTtpauumu gaHHbIX

Pexumbl cbopa faHHbIX

3axBar BbI6UpaeMbIx
3HaYeHun

OGHapyxeHue NUKOBbIX
3Ha4eHN

YcpenHenue
Orubarowan

BbIcoKoe pa3spelueHue

Pexum npokpyTkn

PerncTpupytotcst BbIGOPOYHbIE 3HAYEHNS.

3axeat rnutyen gnutensHocTbto oT 800 nc (mogenu ¢ nonocon 1 Iw) unwm ot 1,6 He (Mogenu ¢ nonocoi < 500 MIu) Ha
BCEX PEXMMAX Pa3BEPTKY.

YcpenHenue ot 2 fo 512 ocuunnorpamm.

Ormﬁaromaﬂ MWHUMYMOB-MaKCMMYMOB, OTpaxatowaa AaHHble, NONy4YeHHble B pe3ynbrate 06Hapy>Keva MKOBbIX 3HAYEHUI
B T€YeHne HeCKOJbKMX 3axXBaToB.

YCpequHme Cepun 3axBaToB B peanbHOM BPEMEHU yMEHbLUaeT CﬂyqaﬁHbIVI LYM ¥ NOBbILLAET BePTUKanbHOE paspeLleHune.

[MpokpyTka ocumnnorpaMmbl N0 3kpaHy crpasa HaneBo Co CKOPOCTLIO Pa3BEPTKN MeHbLLUe unu pasHoil 40 mc/aen.

M3mepeHne napameTpoB ocLuMNIorpaMm

Kypcopbl

ABTOMaTUYeCKUE U3MepeHMs (BO
BpPEMeHHoW obnacTu)

ABTOMaTHyeckue usmepeHus (B
YacToTHOM obnacrtu)

Cratuctuyeckas obpabotka
pe3ynbTaToB

OnopHble YPoBHM

CrtpobupoBaHue

Ocuunriorpamma u akpaH

29 BWAOB, BOCEMb 13 KOTOPbIX MOXHO BbIBECTU Ha 3KpaH OAHOBPEMEHHO. BO3MOXHO n3MepeHne creaytoLmx napameTpoB:
nepuoa, 4actoTa, 3afiepxka, ANUTENbHOCTb NEPEAHEro W 3aaHEr0 (POHTA, CKBAXHOCTb MOMNOXMTENBHBIX UMMYTLCOB,
CKBA)XHOCTb OTPULIATENbHbIX UMMYMbCOB, ANTENBHOCTb NOMOXUTENBHOMO UMMYNbLCA, ANUTENBHOCTD OTPULIATENBHOMO
UMNyIbCca, AMNTENbHOCTb NakeTa, dasa, NONOXUTENbHBIN FIUTY, OTPULATENbHbBIN UTY, ABOMHOM pa3max, amMnivuTyaa,
BbICOKMIA YPOBEHb, HU3KUI YPOBEHb, MAKCUMyM, MUHUMYM, CPEAHee 3HayeHWe, cpeaHee no nepuoay,
CpefHeKBaapaTU4eCKoe 3HaueHNe, CpeaHeKBaapaTYECKoe Mo NEPUOLY, YNCHO NONOXKUTENbHBIX MMMYNBCOB, YXACIO
oTpyLaTenbHbIX UMMYIbCOB, YACIO NONOXUTENBHBIX (PPOHTOB, YNCTO OTPULATENBHBIX (DPOHTOB, MAOLaAb U NAOLLaAb
nepuoga.

3 BMAa, OAWH KOTOPbIX MOXET BbiTb 0TOBPaXéH Ha akpaHe. BO3MOXHO 13MepeHme crieaytoLnx napameTpoB: MOLYHOCTH
CUrHana B kaHare, koadduuneHTa pa3Bsiskv CoceaHMX kaHanos no MowHocTH (ACPR) v LWMPKMHbI 3aHMMaeMoii Nonock!
yactot (OBW)

Cpe):lHee 3Ha4eHne, MMHUMYyM, MakCUMyM, CTaHOAPTHOE OTKITOHEHKE.

Onpepensemble Nonb30BaTeNeM OMOPHbIE YPOBHM AN aBTOMATUYECKUX M3MEPEHUI MOXHO YKa3biBaTb B NPOLEHTaX Uiu B
(PU3NYECKNX eanHMLAX.

Bblaenset KoHKpeTHOE MosiBNieHne COBLITUS B 3aXBAYEHHOM CUrHaNE A BbINOMHEHWS ero U3MepeHus. BeinonHsieTcs ¢
MOMOLLbIO KyPCOPOB 3KpaHa Ui KypcopoB curHana.

3 Tpu BbIGOpE 3amycka Mo koMaHAHOMY CroBy GyAeT NPOMCXOAUTL 3anycK MO KOMaHAHBIM CIIOBaM 1 HEOMPEAENeHHbIM CroBaM KoMaHabl/cTaTyca. Mpu BbiGope 3anycka no koMaHaHOMY crosy Gynet
MPOMCXOATL 3anyck MO KOMaHAHBIM CIOBaM 1 HEOMPEAENeHHbIM CTIOBaM KoMaHabl/cTaTyca. Mpu BbiGope 3anycka no cnosy cTaTyca GyAeT NPOMCXOANTb 3anyck Mo CTaTyCy U HeonpeaeneHHbIM

CroBam koMaHAbl/cTaTyca.
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KombuHupoBaHHble ocuyunnorpadsl — cepus MDO4000B

Vlsmepel-wle napameTpoB ocuunmnorpaMmm

Iuctorpamma

CraTtuctuyeckue napameTpbl
CUrHana Ha oCHoBe rucTorpaMmmbl

lucTorpamMma npefcTaBnsieT coboit MaccuB 3HAYEHMIA, OTPAXAIOLLMX MOMHOE YUCHO NONaAaHuii B 3afiaHHyt0 NoNb3oBaTenem
obnacTb 3KkpaHa. M1cTorpamma BbIBOAUTCA B BUAE rpaduvka pacnpeaeneHns Yncna nonagaxuii, a Takke B B4ae Maccuea
YMCHEHHBIX 3HAYEHWH, KOTOPBIE MOXHO U3MEpPSIT.

Wctounnkm — Kanan 1, Kanan 2, Kanan 3, Kanan 4, OnopHblit curHan 1, OnopHblit curHan 2, OnopHblit curHan 3, OnopHblii
curHan 4, matematuyeckue yHKLUN

Tunbl — BepTUKanbHas, ropu3oHTanbLHada

Yueno ocyunnorpaMm, YACNO NonagaHnin B NPSIMOYTONbHIK, YACTIO MUKOBLIX 3HAYEHWIA, MefnaHa, MakcuMym, MUHUMYM,
pasmax OT nuka [0 NuKa, CpeaHee 3Ha4YeHue, CTaHAApTHOE OTKMOHEHWe, curMa 1, curma 2, curma 3.

MaTemaTtu4yeckas obpaboTka ocumunnorpaMmm

ApucbmeTunyeckme onepauum
MatemaTuyeckne onepauuu

BbicTpoe npeo6pazoBaHue Pypbe
(BN®)

Matematuyeckas o6paboTka
cnekTpa

PacwupeHHble MaTemaTuyeckme
hyHKUMM

CroXeHue, BbluUTaHWUE, YMHOXKEHUE W AENEHME.
WHTerpupoBaHme, auddepeHLmpoaHme, bbicTpoe npeobpasosaHue Pypbe.

AMNAUTYaHbIA cnekTp. Boibop BepTukanbHoro Macwitaba BN cornacHo NMHENHOMY CpeHEKBaAPaTUHECKOMY 3HAYEHUO
UNW cpeaHekBagpaTyeckoMy 3Hayermio B 46B. Bbibop okHa BI1®: npsamoyronbHoe, XeMMuHra, XeHHUHra unu bniskmaxa-
Xappwuca.

CroxeHue 1 Bbl4UTaHWe TPace B YacTOTHON obnacTu.

3anaHne CNoXHbIX MaTEMaTUYECKUX BbIPXKEHWIA, BKIHOYAOLMX OCLMINIOrPaMMbI, ONOPHbIE OCLUMNOrpamMmbl,
maTtemaTtuyeckue onepayum (Br®, uxterpan, auddepeHuman, norapudm, IKCNOHEHTA, KBaLpaTHbIN KOpeHb, abcontoTHas
BENWYNHA, CUHYC, KOCUHYC, TAHTEHC, Paf, CTeNeHb), ckanspbl, 40 ABYX NEPEMEHHBIX, HACTPaUBaEMbIX NoMb3oBaTenem, a
Takke pesynbTaTbl NapameTpUYeckux U3MEPEHI (Nepuog, YacToTa, 3aaepxka, HapactaHue, cnag, AMTenbHOCTb
MONOXUTENBHOrO MMMYMbCA, ANUTENBHOCTb OTPULIATENBHOTO MMMYMbCa, JnUTenbHOCTL Nadku MMNYnbCoB, hasa,
MONOXMTENbHAS CKBaXHOCTb, OTPULIATENbHASH CKBAXKHOCTb, NOMOXUTENbHBIN BbIGPOC, OTpULTENbHLIN BbIGPOC, pa3max,
amnInTyaa, CpeLHeKBaapaTMYEcKne 3HauYeHe, CpeaHEKBAAPATUYECKME 3HAYEHME LMK, BEPXHUA YPOBEHb, HIKHUI
YPOBEHb, MAKCUMYM, MAHUMYM, CPELIHEE 3HAYEHME, CPEHEE 3HAYEHME LKA, NNoLab, NNowaib Lukra v rpaguku
TpeHaos), Hanpumep (nhTerpan (K1 - cpeanee (K1) x 1,414 x IEPEM1).

M3mepeHne napameTpoB UCTOYHMKOB NUTaHUA (onums)

KayecTBO nuTalowwmx HanpsikeHWi

Kommy'rauwonnble nortepu
nOTepVI MOLLYHOCTU

MoTepw axHeprum

[apMoHuyeckue cocTaBnswwme

Mynbcauum

AHanus moaynsaumm

O6nacTb ycTon4YMBOMN paboThi

WU3mepenus dV/dt u dl/dt

ch. KB.1 VaMﬂnMquHbu?l KO3P(HMLIMEHT: YacToTa, Icp. KB.» IaMﬂnMTngb\ﬁ K03hPULIMEHT? aKTUBHaA MOLLHOCTb, KaXyLlascs MOLLHOCTb,
peaKTUBHas MOLHOCTb, KOIPMULIMEHT MOLLHOCTH, (Da30BbIN CABWT.

Taw Tores MPOBOANUMOCTb, BCETO.

Taww Torens NPOBOANMOCTb, BCETO.

THD-F, THD-R, cpeaHekBagpaTuieckoe 3HauyeHwe. padmyeckoe 1 TabnmyHoe npefcTaBneHne rapMoHmuk. TecTupoBaHme
cornacHo IEC61000-3-2 Knacc A n MIL-STD-1399, pasgen 300A

HanpsikeHne nynbcauui u ToK nynbcawui.

['pacpmyeckoe npeacrasneqve MOAynAUMU ANUTENbHOCTU NONOXUTENbHOIO NMNyIbca, ANUTeNbHOCTU OTPULATENBHOIO
mMmnyneca, nepuoaa, 4actoTbl, CKBaXXHOCTW NOJNIOXUTENbHBIX U OTPULATENbHbIX NMMNYNbCOB.

Ipachmieckoe NpeAcTaBleHUe 1 TECTUPOBaHMWE N0 Macke 06NacTh YCTOMYMBOM PaboTbl UMMYNBCHBIX UCTOYHUKOB MUTAHMS.

3MepeHme CKOPOCTY HAPACTaHNS HAMPSHKEHMS 1 TOKa C MOMOLLBHO KyPCOPOB.
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TexHuyeckoe onucaHue

BcTpoeHHble CTaHAapTHbIe
macku*

WcTounuk curiana

Co3gaHue Macku

Macwra6upoBaHue Macku

KpMTepMM OCTaHOBKU TeCTa

Mopor npesbiweHus

JencTBuUA Npu HeyAauyHOM
3aBepLUeHNN TecTa

JencTBuA Npu yaayHoOM
3aBepLUeHnn TecTa

OTtob6paxeHue pe3ynbTaToB

MporpammHoe obecneyeHune

OpenChoice® Desktop

DOpavisep IVI

e*Scope® (MO aucraHumonHoro

ynpaBneHus yepes Be6-
nHTepdeiic)

Be6-untepdeiic LXI Knacc C

KOHTpOﬂb npegenbHbIX 3Ha4YeHUn u TecTupoBaHue No Mmacke (OI'ILI,VIOHaanO)

ITU-T, ANSI T1.102, USB

KoHTponb npeaentHbIx 3HaueHuit: nioboi KaHan1 — Kaxan4 unm nobon R1 — R4

TectupoBaHnue no macke: noboit KaHan1 — KaHand

BepTukanbHbIN fonyck Ans KOHTpons npefenbHbix 3HaveHni ot 0 go 1 genenns ¢ warom 0,001 aenexmns; ropu3oHTanbHbIN
[0nyCcK Anst KOHTPONA npefenbHbiX 3HaveHni ot 0 go 0,5 fenenus ¢ warom 0,001 genexus.

3arpyska cTaHgapTHOM Macku U3 BHYTPEHHEl namsiTu

3arpyska crnewumansbHoN Macku U3 TEKCTOBOTO dhaina C YMCTOoM CEerMeHToB Ao 8

anIBﬂSKa K UCTOYHUKY BKIHOYEHA (MaCKa MacmTaﬁmpyeTca aBTOMATUYECKN NPU U3MEHEHUN HAaCTPOEK KaHana VICTO‘-IHVIKH)

MpuBSi3Kka K MCTOUHMKY BbIKIIOYEHA (Macka He MacLUTabupyeTcs Npu U3MEHEHUW HACTPOEK KaHana UCTOYHMKA)

MunumansHoe yucno ocuunnorpamm (ot 1 go 1 000 000; 6eckoHeyHo)

MwuHUManbHbIA MHTepBan BpeMeHn (0T 1 cekyHabl A0 48 Yacos; HECKOHEUHO)
Ot 1 go 1000 000

MpekpaTTb 3aXBaT, COXPaHUTb CHUMOK 3KpaHa B (paiin, COXpaHUTb OCLMNnorpaMmy B daiin, pacneyatatb CHUMOK 3KpaHa,
BbIBECTM CUrHan 3anycka, ycTaHoBuUTb curHan SRQ uHTepdbelica ANCTaHLUMOHHOIO yNpaBneHns

BbiBeCTV curHan sanycka, yctaHoBuTb curHan SRQ uHTepdelica AMCTaHLMOHHOMO YripaBnerns

CoctosiHue TecTa, 06LLee YMCIO OCLMINIOrpaMM, YUCTO HapYLLEHWUI, YacTOTa NOSBNEHUS HApYLUEHWIA, 0BLLee YMCro TECTOB,
4MCIo HeyAaYHbIX TECTOB, YacToTa NOSBNEHNS HeyAAaYHbIX TECTOB, NPOLUE/LLEe BpeMs, 0bLLee Yo nonaaaHui B Kaxabii
CErMEHT Macku

ObecneumBaeT 6bICTPOE M NpocToe BlaumogencTaue ocyunnorpados cepun MSO/DPO4000B ¢ komnbtoTepamu,
pabotatowmmm nog ynpasnexnem Windows, yepes uxtepcperic USB nnu LAN. TMo3BonseT nepeaasath U COXpaHsTh
HaCTPOKK, OCLMNNOrpaMMbl, pe3ynbTaTbl U3MEPEHNI 1 CHUMKK SkpaHa. B cocTas MO BxoasaT naHenn nHetpymentos Word
1 Excel, no3sonsitowime aBToMaTnanpoBaTh 3axsaT 1 nepeaady AaHHbIX 1 CHUMKOB akpaHa B Word v Excel ans coctaBnenns
OTYETOB W AarbHeMLero aHanusa.

ObecneynBaeT cTaHAaPTHbINA UHTepdERc NporpaMmMm1poBaHmus NpUBOPOB 1S pacpOCTPAHEHHbBIX MPOrPaMMHbIX NaKETOB,
Takux kak LabVIEW, LabWindows/CVI, Microsoft. NET u MATLAB.

[No3sonseT ynpaenatb ocumnnorpadamu cepum MSO/DPO4000B no cetn Yepe3 ctaHgapTHbI 0603peBaTesib MHTEPHETa.
MpocTo BeeauTe IP agpec unm ceTeBoe ums ocuunnorpada, 1 B 0603peBaTene OTKPOETCS CTpaHWLLa ynpaBneHus.

O6ecneynBaeT NoaKNYEHUe K ocuunnorpady Yepes cTargapTHbIA Gpay3ep nyTem Beoga IP agpeca unu ceTeBoro MMeHM
ocuunnorpaca B agpecHyto cTpoky Opaysepa. Beb-uHTepdeiic no3BonsieT KOHTPONMPOBATL COCTOSIHNE U KOHAUTypaLmio
npubopa, NPOBEPSTh 1 M3MEHATL CETEBbIE HACTPOIKY, a TakKe YNPaBNATL ocuunnorpadom ¢ nomolisto MO e*Scope®.
Anroputm paboTbl UHTepdeiica cooteeTcTBYET creumdmkaymam LXI Knace C, Bepcus 1.3.

[Insi TeCTMpOBaHKS MO Macke Ha COOTBETCTBYUE TENEKOMMYHIUKALIMOHHbIM CTaHAapTaM CO CKOPOCTbIO Nepeaayy AaHHbIx Gonee >55 MGUT/C pekoMeHayIoTCs MOAENH C NONOCO MPONYCKaHWUs He MeHee
350 Ml'u. ins TecTMpoBaHMS N0 Macke BbICOKOCKOPOCTHbIX LnH USB pekomeHayoTecs Mofienu ¢ nonocoi nponyckanus 1 Iy,



XapaKTepMcm K1 gucnnes

Tun gucnnesn
Pa3peweHue akpaHa
WHTepnonauus
MpencraBnexune curHanos
KoopaunHaTHas ceTka
®opmat

MakcumanbHas CKOpocTb 3axBaTa
BXOAHOro curHana

MopTbl BBOAa/BbIBOAA

BbICOKOCKOPOCTHOW XOCT-NOPT
USB 2.0

MopT Begomoro yctpoictea USB
20

Mopt LAN
Bbixon BupeocurHana
Bbixoa komneHcaTopa NpoGHMKa

Amnnutypa

YacroTa

[ononHuUTenbHbIN BbIXoa

Bxop BHeLHero onopHoro
curHana

3amok Kensington

Kpennenue VESA

KomBuHmupoBaHHble ocumnnorpadbl — cepus MDO4000B

YuakokpucTannuyeckuii uetHon TFT gucnneit ¢ guaroansto 10,4 aroima (264 Mm)
1 024 nukcens no ropusoHTanu x 768 nukcenei no septukanu (XGA)

Sin(x)/x

BekTopbl, TOUKK, NepeMeHHOe NoCnecBeyeHne, 6eCKOHEYHOE NOCHECBEYEHME.
[NonHas, ceTka, nepekpectue, pamka, IRE n mB.

YT v ogHoBpemeHHo XY/YT

>50 000 ocumnmnorpamMm B CekyHay.

MonpepxveaeT USB HakonuTenu, npuHTEpPSI W KnasuaTypsl. [IBa nopTa Ha nepesHeit 1 1Ba nopTa Ha 3agHel naHenm
npubopa.

PacnonoxeH Ha 3agHei naHenw. MNopnepxusaet ynpaenexue ocuunnorpadom Yepes nHtepderic USBTMC unu GPIB (¢
nepexopHukom TEK-USB-488) 1 npsimyto pacneyatky Ha npuHTepbl, coBMecTuMble ¢ PictBridge.

[Mopt RJ-45, noaaepxmsaet 10/100/1000 Méut/c

MMopT DB-15, no3BonsieT BbIBECTU U30BpaXeHHe ¢ akpaHa ocLunmorpada Ha BHELHMA MOHUTOP Ui NpoekTop Paspeluerune
XGA.

KoHTakTbl Ha nepegHer naHenu
0—2,5B
a

Pasbem BNC Ha nepepgHeit naHenw.
Vo (BbICOKMIA): 22,5 B Ge3 Harpy3ku, 21,0 B ¢ Harpyskoii Ha 3emnto 50 Om
Vaux (HW3Kkuit): <0,7 B npu BbixogHoM Toke <4 MA; <0,25 B ¢ Harpy3koi Ha 3emnito 50 Om

BbIxoa MOXHO HAaCTPOMTL Ha BbIBOS MMNyNbCHOrO CUrHana npu 3anycke ocyunnorpada, BbIBOA BHyTpeHHeI7I TaKTOBOW
4acToThbl ocu,mnnorpaqoa UNn BbIBOA CUrHana npu KOHTpone npeaenbHbIX 3HaYeHui 1 TECTUPOBaHUM NO Macke

['eHepaTop TaKTOBOM YaCTOTbl MOXET CUHXPOHM3VNPOBATLCA C BHELLHUM ONOPHBIM reHepaTopom YacTtoTon 10 My (10 My
+1 %)

CnoT Ha 3agHei naHenu Ans cTaHaapTHOro 3amka Kensington.

CranpapTHble Touku kpennenus VESA (MIS-D 100) 100 Mm Ha 3aaHew naHeny npubopa.
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TexHunyeckoe onucaHue

LXI (pacwupeHune nokanbHOW ceTU Ans U3MepuTenbHbIX NPU6opoB)

Knacc

Bepcus

NcTOYHUK NUTAHKUA

HanmeeHMe UCTOYHUKA NUTAHUA

YacroTa MCTOYHMKA NUTaHUA

MoTpebnsiemas MOWHOCTb

MabapuTtbl 1 Macca

Paamepbl

Macca

KoHdhurypauus ans yctaHoBKU B
CTOMKY

3a3op ans oxnaxpeHus

LXI knacca C

V1.3

071100 70240B £10 %

Ot 50 80 60 'y 10 % npn 100—240 B +10 %
400 Ty +10 % npn 115 B £13 %

He 6onee 250 Bt
MM AAM
BbicoTa 229 9,0
[LnpuHa 439 17,3
nybuHa 147 58
Kr tyHT
HetTo 5 1
B ynakoske 10,7 23,6
5U

2 proima (51 Mm) ¢ neBoM 1 ¢ 3afHel CTOpOHbI Npubopa

YcnoBusa okpyxaroLien cpeabl

Temnepatypa
Pab6oyan

XpaHeHus

OTHoCUTENbHas BNaXHOCTb
Pa6ovas

XpaHenus

BbicoTa Hap ypoBHeM Mops
Pab6ouyas
XpaHeHus

CoOTBeTCTBME HOPMATUBHbIM
HOKyMeHTam

3116KTPOM3I'H UTHasA
COBMECTUMOCTb

BesonacHocTb

24

Ot 0 po +50 °C (ot +32 po 122 °F)
Ot -20 go +60 °C (ot -4 go 140 °F)

BepxHee 3HaueHue: o1 40 o 50 °C, oTHocuTenbHas BnaxHocTb oT 10 go 60 % HwkHee 3HaueHue: ot 0 go 40 °C,
oTHocuTenbHas BnaxHocTb ot 10 o 90 %

BepxHee 3Hauenue: ot 40 fo 60 °C, oTHocuTenbHas BnaxHocTb oT 5 4o 60 % HuxHee 3Havenme: ot 0 go 40 °C,
OTHOCUTENbHAs BNaXHOCTb 0T 5 40 90 %

9 843 chyta (3 000 m)
30 000 cbyTos (9 144 m)

[Iupektna EC 2004/108/EC

UL61010-1:2004, CAN/CSA-C22.2 No. 61010.1: 2004, inpekTuea 0 HU3koBOMbTHOM 06opyaoBaHum 2006/95/EC un
EN61010-1:2001, IEC 61010-1:2001, ANSI 61010-1-2004, ISA 82.02.01



KomBuHupoBaHHble ocumnnorpadbl — cepus MDO4000B

NHdopmaumns gna 3akasa

Cepusa MDO4000B
MDO4014B-3
MDO4034B-3
MDO4054B-3
MDO4054B-6
MDO4104B-3
MDO4104B-6

KombuHmpoBaHHbIit ocumnnorpady, 4 aHanorosbIx kaHana, 100 M, 16 umdposbix kaHanos, 1 PY Bxog, 3 My
Kom6uHmpoBaHHbIit ocumnnorpad, 4 aHanorosbIx kaHana, 350 M, 16 uudposbix kaHanos, 1 PY Bxog, 3 ML
KombuHmpoBaHHbIit ocumnnorpad, 4 aHanorosbIx kaHana, 500 M, 16 umdposbix kaHanos, 1 PY Bxog, 3 ML
Kom6uHMpoBaHHbIit ocumnnorpady, 4 aHanorosbIx kaHana, 500 M, 16 umdposbix kaHanos, 1 PY Bxoa, 6 ML
KomBuHmupoBaHHbI ocuunnorpad, 4 aHanorosbix kaHana, 1 Tu, 16 uudpobix kaHanos, 1 PY Bxog, 3 Ty

KombuHmpoBaHHbIit ocumnnorpady, 4 aHanorosbIx kaHana, 1 I, 16 uudposbix kaHanos, 1 PY Bxoa, 6 M

CrtaHpa PTHbIe NPUHaAANEeXHOCTU

Mpo6HukKK

[ns Mmozenei ¢ nonocow
nponyckanua <500 My

[ns mogenein ¢ nonocou
nponyckanusa 1 My

Bce mopenu

MpuHapgnexHocTu
200-5130-xx
103-0045-00
063-4367-xx

016-2030-xx

FapaHTusa

TPP0500/B, 500 My, 10X, 3,9 n®. OanH naccuBHbIN NPOBHMK Ha KaXablii aHANOTOBbIA KaHa.
TPP1000, 1w, 10X, 3,9 n®. OguH NaccuBHbIi NPOBHUK Ha KaX bl aHANOrOBbIA KaHar.

OpnuH16-kaHanbHbIA noruyeckuin npobHuk P6616 ¢ komnnektom npuHagnexHocten (020-2662-xx).

lMepeaHss KpbiLka

MepexoaHuk N-BNC
KomnakT-guck ¢ JokyMeHTaumein
CyMKa C NpUHAANEXHOCTAMM
PykoBoacTBO nonb3oeatens
Kabenb nutanus

MO OpenChoice® Desktop

KannbpoBouHbIit cepTudmkaT noaTBEPXAAET NPOCNEXMBAEMOCTb KannbpoBkM A0 HaLMoHanbHbIX MHCTUTYTOB METPONOTAN
1 COOTBETCTBYE cucTeme kadecTsa 1ISO9001

apaHTus 3 roga Ha Bce aetanu 1 paboTy, 3a UCKMYEHNeM NPOBHIKOB.
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TexHuyeckoe onucaHue

anKnaAHble nporpamMmmMHbie MoayInu

MpvknagHble NporpamMMHble MOZYnM paboTaroT Mo NULIEH3IM, KOTOPasi MOXET NepefaBaThCst MEXy MoLYyneM 1 ocuunnorpacdom. NIMLEH3NS MOXET XpaHUTbLCS B
Mogyrne, YTo No3BoNsieT eMy paboTaTh 1 Ha ApyroM Npubope. JIULEH3NS MOKET HAXOAMTLCS U B OCLMNNOrpace, YTo NO3BOMNAET YAANUTL MOAYIb 1 XpaHUTb €ro
otzenbHo. Mepeava NuueH3nm Ha ocuurnorpad 1 yaaneHue Mofynsi no3sonsieT pabotatb 6onee YeM C YETbIPbMS MPUNOKEHUSIMU OLHOBPEMEHHO.

DPO4AERO

DPO4AUDIO

DPO4AUTO

DPO4AUTOMAX

DPO4COMP

DPO4EMBD

DPO4ENET

Mogynb aHanuaa v 3anycka no curHarnam nocrneAoBaTenbHbIX LWUH 415 a3POKOCMUYECKON NMPOMbILLNEHHOCTY. Mo3BonseT
OCYLLIECTBNIATL 3anyck no naketam, nepeaasaembim no WwiHam MIL-STD-1553, a Takke npefocTaBnseT CpeAcTBa aHanuaa,
Takue Kak LudhpoBoe npeacTaBeHue CUrHanos, AeKoAMpoBaHIue NakeTos, NouCK 1 Tabnuubl AeKOAMPOBaHUS NaKkeToB C
MeTKaMy BPEMEHM.

Bxopbl curHana — nio6oi kaHan 1-4, pesynsTaT MaTematuyeckon 06paboTki, OnopHbIi 1-4
PekomeHayemble NpobHuKK: AnddepeHLmanbHbIii U HECUMMETPUYHBIA (TPEDYETCS TONMBKO OAMH HECUMMETPUYHBIN
Npo6HMK)

Mogynb aHanu3a v 3anycka no curHanam nocrneaoBaTenbHbIX ayanoLLnH. Mo3BoNseT OCyLLECTBNATL 3anycK No nakeTam,
nepenasaeMbIM Mo ayavolumHam 12, LJ, RJ n TDM, a Takke nNpefocTaBnseT CpecTBa aHanuaa, Takve kak Lugposoe
npeacTaBneHue CUrHanoB, NpeAcTaBneHne WnHbI, AEKOAUPOBaHWE NaKeTOB, MOUCK M TabnuLbl AEKOLNPOBAHMUS NAKETOB C
MeTKaM1 BpeMeH.

Bxopnpl curHana — nioboit kaHan 1—4, nboit D0—D15

PekomeHayemble NPo6HUKM — HECUMMETPUYHBIN

Mogynb aHanu3a v 3anycka no curHanam aBTOMOBWMbHbIX NOcnefoBaTenbHbIX WWH. [103BONSET OCyLIeCTBASATL 3amyck N0
naketam, nepegasaembim no wiuHam CAN v LIN, a Takke npefocTaBnsieT cpeacTea aHanuaa, Takue kak Lundposoe
NpeLCTaBNeHNs CUrHanoB, NPeACTaBNeHNe WIHbI, LEKOAMPOBaHME NaKeTOB, MOVCK 1 TabnuLbl LeKOAMPOBaAHUS NaKeTOB C
MeTKaMu BPEMEHMU.

Bxopbl curdana — LIN: nto6on kaHan 1—4, nio6on D0—D15; CAN: nto6on kaHan 1—4, nioboin D0—D15

PekomeHayemble npo6Hukn — LIN: HecummeTpuyHblii; CAN: HeCUMMETPUYHBINA Uk AnddepeHLmanbHbIi

Mogynb pacLuMpeHHOro aHanuaa v 3anycka no curHanam aBToMoBUMbHBIX NocneaoBaTenbHbIX WuH. [ossonseT
OCYLLeCTBNATL 3anyck no naketam, nepeaasaembim no wiHam CAN, LIN n FlexRay, a Taikke npegoctasnsieT cpeacrsa
aHanu3a, Takve kak LudpoBoe npeacTaBneHns CUrHanos, NPeLCTaBEeHNe LWWHBI, JEKOAMPOBaHWe NakeToB, NOMCK 1
TabnuLbl AEKOAMPOBAHMS NaKeTOB C METKaMK BpeMeEHM, a Takke M0 aHanuaa rnaskoBbIx auarpamm.

Bxogbl curiana — LIN: ntoboit kaHan 1—4, ntoboit D0—D15; CAN: Ntobon kaHan 1—4, niobon D0—D15; FlexRay: nio6oit
kaHan 1—4, nwoboit D0—D15

PekomeHayemble npobHukn — LIN: HecummeTpuunbliii; CAN, FlexRay: HecMMeTpryHbIiA unn anddepeHumnanbHbIit

Mopzynb aHanu3a 1 3anycka no curHanam KOMMbIoTEPHbIX MOCNefoBaTeNbHbIX LMH. [103BONSIET OCYLLECTBASATL 3anyck No
nakeTam, nepeaasaembiM no WwuHam RS-232/422/485/UART, a Takke NpeoCTaBNSIET CPEACTBA aHanu3a, Takue kak
LiMdpOBOE NPEACTaBNEHNE CUTHANOB, NPEACTaBNEHIE WNHbI, AEKOAMPOBAHME NaKeTOB, NOMCK W TabnuLbl AEKOANPOBaHMS
NakeToB C METKaMU BPEMEHM.

Bxopb! curHana — nto6on kaHan 1—4, nodon D0—D15

PekomeHayemble npobHuku — RS-232/UART: HecummeTpuyHbIn; RS-422/485: auddepeHumnanbHbIii

Mopynb aHan3a v 3anycka no curHanam nocrnefoBaTeNbHbIX LWMH BCTpanUBaeMbIx cUcTeM. M03BONAET OCYLIECTBNATH
3anyck o nakeTam, nepegasaembIM Mo WwiHam 12C u SPI, a Takke NpefocTaBnseT CpeacTsa aHanmaa, Takue Kak uughposoe
MPeLCTaBNEHIs! CUTHAMNOB, NPECTaBNEHIE LMHbI, AEKOAMPOBaHME NaKETOB, NOUCK U TabnuLbl AEKOANPOBAHHS NaKEeTOB C
METKaM BPEMEHM.

Bxoab! curana — [2C: IioGoit kaHan 1—4, nio6oit D0—D15; SPI: nioboit kaHan 1—4, noboit D0—D15

PekomeHayemble NPo6HNKM — HECUMMETPUYHBIN

Mogynb aHanuaa v 3anycka no curHanam wuHbl Ethernet. Mo3sonseT ocyLecTensTb 3anyck no naketam, nepesaBaeMbiM Mo
wiHam 10BASE-T 1 100BASE-TX 5, a Takke NpefocTaBnsieT CPeAcTBa aHann3a, Takme kak LudpoBoe npeacTaeneHue
CUTHanoB, NPeACTaBMEHME LNHbI, AEKOAMPOBAHWE NaKETOB, MOUCK 1 TabNnLbl AEKOAMPOBAHMS NAKETOB C METKaMU
BPEMEHHN.

Bxopbl curHana — no6oi kaHan 1-4, pesynsTat MaTematuyeckon 06paboTki, onopHbIii 1-4

PekomeHayemble npobHuku — 10BASE-T: HecummeTpuiHbIin unv auddepeHumansHein; 100BASE-TX: anddepeHymantHbin

5

26

[ns 100BASE-TX pekomeHaytoTCs MOAENM € Nonocoit nponyckanus 2350 MI'y



Onuum npubopa

DPO4USB

DPO4PWR

DPOALMT

DPO4VID
MDOA4TRIG

KombuHupoBaHrHble ocuyunnorpadsl — cepus MDO4000B

Mopyrb aHanusa 1 3anycka ro curHanam nocrefosatenbHbIx Wi USB. M03BoNseT 0cyLieCTBNATL 3aMyCK N0 nakeTam,
nepeaaBaeMbIM M0 HU3KOCKOPOCTHBbIM, MOMHOCKOPOCTHbIM 1 BLICOKOCKOPOCTHbIM LunHam USB. Kpome Toro, npeaoctasnset
CPe[CTBa aHannaa, Takie Kak LM(poBOe NpeAcTaBneHne CUTHanNoB, NPeACTaBneHe LWinHbI, AEKOAUPOBaHIE NaKeToB, NOMUCK
1 TabnunLibl 1eKOAMPOBAHUA NAKETOB C METKaMM BPEMEHU [N HU3KOCKOPOCTHIX, MOMHOCKOPOCTHbIX U BbICOKOCKOPOCTHBIX
wwH USB. 8

Bxogbl curHana — HU3KOCKOPOCTHbIE 1 MOMHOCKOCPOCTHbIE LUMHBI: Ntoboi kaHan 1-4 v ntoboin ns D0—D15;
HW3KOCKOPOCTHBIE, MOTHOCKOPOCTHBIE 1 BbICOKOCKOPOCTHBIE LUMHBI: N0BOI kaHan 1-4, matemaTinieckue yHKLMM, ONOPHbIiA
curHan 1-4

Pekomerayemble MPO6HNKI — HU3KOCKOPOCTHBIE U MOMHOCKOPOCTHbIE LMHBI: HECUMMETPUYHBI UK AuddepeHLIManbHbIN;
BbICOKOCKOPOCTHbIE LUMHbI: AUdepeHLmanbHbli

Mogzynb aHanuaa UCTOYHUKOB NUTaHMs. [03BoNsieT GbICTPO 1 TOYHO aHaNM3MPOBATL KAYECTBO NUTALOLLMX HAMPSKEHMIA,
KOMMYTaLMOHHbIE MOTEPH, rapMOHUYECKNE CoCTaBnstoLLme, obrnacTb 6e3onacHon paboTel, MOYNALMIO, MynbcaLuy,
CKOPOCTb HapacTaHus Toka 1 Hanpsbkerus (dI/dt, dV/dt).

MO,ElyJ'Ib KOHTPONA NpeaenbHbIX 3HAYEHWI 1 TeCTUpPOBaHMsA No Macke. Mo3BONSIET BbINOMHATH CpaBHeHWe C npeaenbHbIMK
3Ha4eHMAMK, nonyvyeHHbIMW Ha OCHOBE OMOPHbLIX CUrHAN0B, UNK BbINONTHATL CpaBHEHWE CO CneluanbHbIMK Unn
CTaHAapTHbIMK wabnoHamm TeNeKOMMYHUKaLMOHHBIX NN KOMNbIOTEPHbIX CTaHOaPTOB. 7

Mogynb 3anycka no curHanam HDTV v cneumanbHbiM (HeCTaHAAPTHBIM) BULEOCUrHaNam.

PaCLLIVIpeHHbII7I MOAYnb CMHXPOHU3aLK NO YPOBHIO MOLLHOCT paano4acToTHOrO CurHana. lMo3BonsieT MCMonb30BaTh
YpOBEHb MOLLHOCTK Ha BXOA4e aHanu3aTtopa crekTpa B kKayeCtBe UCTOYHUKa Crneayowunx TMnoB CUHXPOHMU3aLUmMu: no
ONUTENbHOCTU UMNynbCa, No 0FVI66IOU.[eI7I, N0 BPEMEHU OXNOaHU4, No NOrM4eCcKoMy BbIPaXEHUIO U NOCef0BaTENbHOCTH.

BapuaHTbl WHypa NUTaHWsA U pa3bema

f3bikoBble onuuu

Onums A0
Onuusa A1
Onuusa A2
Onuus A3
Onuusa A5
Onuus A6
Onumsa A10
Onuusa A11
Onuusa A12
Onuus A99

Onuma LO
Onuwmsa L1
Onuus L2
Onumsa L3
Onuwus L4
Onuwus L5

Onuus L6

Bunka nutanus ans ceteit CeBepHoit Amepuku (115 B, 60 ')
Burnka nutanus ansa ceteit Esponbl (220 B, 50 I'y)

Bunka nutanus ans ceteit Benukobputarum (240 B, 50 )
Bunka nutanns ans ceteir Asctpanum (240 B, 50 I'y)

Bunka nutanns gna cetei Wsenuapwm (220 B, 50 Mu)

Bunka nutanus gns ceteit Anoxum (100 B, 110/120 B, 60 u)
Bunka nutanus ans ceteit Kutas (50 M)

Bunka nutanus ans ceteit Mnamm (50 M)

Bunka nutanus ans ceteit Bpasunum (60 M'y)

LLIHYp SneKTponmUTaHUs OTCyTCTBYET

PyKOBOACTBO Ha aHrMMIACKOM S13bike
PyKkoBOACTBO Ha (hpaHLly3CKOM si3bike
PYKOBOACTBO Ha UTANbSHCKOM si3blIke
PyKkoBOACTBO Ha HEMELIKOM s13bIKe
PyKoBOACTBO Ha 1CMAHCKOM s13blke
PyKoBOACTBO Ha SINOHCKOM s13blke

PyKOBOﬂCTBO Ha nopTyranbCKOM A3blke

6

7

BbicokockopocTHas WwiHa USB noanepxusatoTcs TONbKO MOAENSMM C MOMOCO NPoMyckaHWs aHanoroBbIx kaHanos 1 MMy,

[Insi TeCTMpOBaHKSA Mo Macke Ha COOTBETCTBYUE TENEKOMMYHUKALMOHHbIM CTaHAapTaM CO CKOPOCTbIO Nepeaayy AaHHbIx Gonee >55 MBUT/C pekoMeHayIoTCs MOAENH C NONOCOi MPONYCKkaHWUs He MeHee
350 MI'u. ins TecTMpOBaHMS N0 Macke BbICOKOCKOPOCTHbIX LnH USB pekomeHayioTcs Mofenu ¢ nonocoi nponyckanus 1 Iy,
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TexHunyeckoe onucaHue

Onuma L7
Onuus L8
Onumsa L9
Onuwmsa L10

Onuusa L99

PykoBOACTBO Ha KuTalCKOM S13blke (YNPOLLEHHOe NCbMO)
PyKOBOACTBO Ha KuTalCKOM S13bIKe (TPaAULIMOHHOE M1CEMO)
PykoBofcTBO Ha KOPENCKOM A13blke

PykoBoACTBO Ha pycckoM s13blke

Bes pykosozcTBa

ﬂaHHaﬂ Oonuua BKNKOYaeT NepeBeAeHHY0 Ha COOTBeTCTByIOLLWIVI A3bIK HAKNaaKy ona nepe,quVl naHenu.

CepBUCHbIe onuum
Onumsa C3
Onuwusa C5
Onuusa D1
Onuus D3
Onuusa D5
Onuus G3
Onumsa G5
Onuusa R5

Onuwus SILV900

Yenyr no kanubpoBke B TeveHne 3 net

Ycnyru no kanubposke B TeueHue 5 net

[poTOKON C AaHHLIMY KanMBpOBKM

[poTokon ¢ AaHHbIMK kanubposky 3a 3 roga (¢ onumeit C3)

[MpoTokon ¢ AaHHbIMK kanubposky 3a 5 ner (c onuueir C5)

lMonHoe obcnyxuBaHue B TeeHe 3 NET (BKIOYas 3aMeHy Ha BPEMSl PEMOHTA, NNTaHoBYH0 KannBpPOBKY 1 MHOMOE ApYroe)
lMonHoe oBcnyxuBaHue B Te4eHe 5 NeT (BKMOYas 3amMeHy Ha BPEMSl PEMOHTA, NNTaHoBY!0 KanubpoBKY 1 MHOrOE Apyroe)
Ycnyr no peMOHTY B TeYeHe 5 NneT (BKMoYas rapaHTinio)

MpoaneHue cTaHOapTHON rapaHTun 40 5 net

rapaHTMI;IHbIe 06s13aTenbCTBA U CepBUCHbIE NPeanoXeHua He pacnpoCTPaHAKTCA Ha I'Ip06HVIKI/I W NPUHaONexHoCcTn. rapaHTVII?IHbIe 06s13aTensCTBa U ycnosuA
KaJ'IVI6pOBKVI I'|p06HVIKOB n I'Ipl/lHaﬂl'le)KHOCTEI;l npueeaeHbl B UX TEXHUYECKUX ONNCaHUAX.

PeKOMeH,ﬂyeMble npUHaaneXxHoCTu

Mpo6HuKM

Tektronix npegnaraet 6onee 100 TMNOB pa3nyHbIX MPOBHMKOB, PACCHUTAHHBIX Ha LUMPOKMIA KPYT MPUMOXKEHNIA.

TPP0500/B
TPP0502
TPP0850
TPP1000
TAP1500
TAP2500
TAP3500
TCP0030
TCP0150
TDP0500
TDP1000
TDP1500
TDP3500
THDP0200
THDP0100
TMDP0200
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MaccuBHbIi NpoGHUK HanpsixeHna TekVPI® 500 MIu, 10X, BxoaHast emkocTb 3,9 nd
MaccuBHblit NpoBHUK HanpskeHmns TekVPI® 500 MIw, 2X, sxoaHas emkocTs 12,7 nd
BbICOKOBOMbTHBIi! NACCMBHbINA NpoBHMK TekVPI® 800 My, 50X, 2,5 kB

MaccuBHbIi NpoBHUK Hanpsxenust TekVPI® 1w, 10X, BxonHas emMkocTb 3,9 nd
AKTVBHBIl HECUMMETPUYHBIN NPOBHMK HanpskeHus TekVPI® 15 Ty

AKTVBHBIIl HECUMMETPUYHBIN NPOBHMK HanpskeHust TekVPI® 2,5 Ty

AKTUBHBIIl HECUMMETPUYHBIN NPOBHKK HanpskeHust TekVPI® 3.5 Ty

MpoBHUK nocTostHHOro/nepemeHHoro Toka TekVPI® 120 My, 30 A

MpoBHuk nocTosHHOro/nepemerHoro Toka TekVPI® 20 MIy, 150 A

AunddepeHumansHblit npobHIK HanpsikeHns TekVPI®500 My, BxoaHoe HanpsikeHue +42 B
OudbdhepeHumanbHbIi npobHUK Hanpsikerns TekVPI®1 I, BxogHoe HanpsikeHmne +42 B
OudbdepeHumanbHbIi npobHUK Hanpsikerus TekVPI®1,5 [Tw, BxoaHoe HanpskeHue +8,5 B
AnddepeHumanbHbii npobHuk Hanpsikerus TekVPI®3,5 [Tu, BxoaHoe HanpskeHue +2 B
BbICOKOBOMLTHBI AncbtepeHLmanbHbIit npoBHuk, TekVPI® 200 My, +1,5 kB
BbICOKOBOMbBTHBIIN AndbdepeHLmanbHblit npoBHmk, TekVPI® 100 M, +6 kB

BbICOKOBOMbBTHBI AN tepeHLmanbHbIil npoBHuk, TekVPI® 200 My, £750 B



SignalVu-PC-SVE

KombuHupoBaHHble ocuyunnorpadsl — cepus MDO4000B

P5100A BbIcokoBONbTHbIN naccueHbI npobHuk 100X, 2,5 kB, 500 My,

P5200A BbICOKOBONBTHBIN AnddepeHLmanbHbii npobHuk, 50 M, 1,3 kB
MpuHaanexHocTn

TPA-N-PRE [Mpenycunutens, HoM. yeunenune 12 ab, 9 kY ... 6 My

119-4146-00 Komnnext npo6Huka nons B 6nkHen 3oHe, 100 My — 11Ty

119-6609-00 ['mbkas HecuMMeTpUYHas BUOPaTOpHaAs aHTEHHa

TPA-N-VPI Apnantep N-TekVPI

077-0585-xx CepBucHOe pyKoBOACTBO (TOMBKO Ha aHIMUIACKOM A3bIKe)

TPA-BNC Mepexoanuk ¢ TekVPI® a TekProbe™ BNC

TEK-DPG ["eHepaTop MMMyMbCOB C KOMMNEHCaLmen (hasoBbIX CABUIOB

067-1686-xx [MpucnocobneHve ans komneHcaumun hasoBbIX CABKUIOB U kanubpoBkv NPOOHUKOB

I'IporpaMMHoe obecneyeHne BEKTOPHOro aHanusa curHanos

TEK-USB-488 lNepexopHuk GPIB-USB

ACD4000B Msrkas cymka Ans nepeHockm

HCTEK54 KecTkuit keiic ans nepeHocku (Tpebyetcs ACD4000B)
RMD5000

Opyrne PY npo6Hukn

[ns 3aka3a o6pawaitech B
komnaHuto Beehive Electronics:

101A Komnnekt npobHuka AMIM

150A Yeunutens npobxuka OMIM

110A Kabenb npobHuka

0309-0001 [NepexoaHuk npobHuka Ha pasbem SMA
0309-0006 [NepexopHuk npobHuka Ha pasbem BNC

KomnaHus Tektronix umeet ceptudmkatsl ISO 9001 n ISO 14001 ot SRI Quality System Registrar.

PIB MpoaykTbl cooTBETCTBYHOT TPeboBaHMAM cTaHaapTos IEEE 488.1-1987, RS-232-C, a Takke CTaHAapTaM U TEXHUYECKUM YCnoBusM komMnanun Tektronix.

IEEE-488
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TenedoH: +7 (499) 685-7744
used@used4test.ru
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