ApxaHrenbck (8182)63-90-72
Actana (7172)727-132
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BpsiHck  (4832)59-03-52
BnapuBocTok (423)249-28-31
Bonrorpan (844)278-03-48
Bonorpa (8172)26-41-59
Boponex (473)204-51-73
EkatepuHbypr (343)384-55-89
VBaHoBo (4932)77-34-06

Mxesck  (3412)26-03-58
WpkyTek  (395)279-98-46
KasaHb (843)206-01-48
Kanunuurpan (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupo (8332)68-02-04
KpacHopap (861)203-40-90
KpacHospck (391)204-63-61
Kypck (4712)77-13-04
Tiuneux (4742)52-20-81

Kuprusua (996)312-96-26-47

Marnuroropek (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck  (8152)59-64-93
HabepexHble YenHb! (8552)20-53-41
Hwxnuii Hoeropop (831)429-08-12
HoBoky3Heuk (3843)20-46-81
HoBocubupck (383)227-86-73
Omck  (3812)21-46-40

Open (4862)44-53-42

OpeHbypr (3532)37-68-04

Mensa (8412)22-31-16

Poccus (495)268-04-70

Mepmb (342)205-81-47
PocroB-Ha-flony (863)308-18-15
Pszanb (4912)46-61-64
Camapa (846)206-03-16
CankT-MeTepbypr (812)309-46-40
CapatoB (845)249-38-78
Cesacrononb (8692)22-31-93
Cumdpepononb  (3652)67-13-56
CmoneHck (4812)29-41-54
Coun (862)225-72-31
CraBpononb (8652)20-65-13

Kasaxcran (772)734-952-31

Cypryt  (3462)77-98-35
TBepb  (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
Tiomenb (3452)66-21-18
YnbsHoBck (8422)24-23-59
Yo (347)229-48-12
XabapoBck (4212)92-98-04
Yenabunck (351)202-03-61
Yepenosew (8202)49-02-64
fipocnasnb  (4852)69-52-93

https:/itektronix.nt-rt.ru || txk@nt-rt.ru

KombunHmnpoBaHHble ocuunnorpadbl

Cepua MDO4000C
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HacTpanBaembliit 1 NONHOCTLIO MOAEPHM3UPYEMBIA ocumnnorpacd
"6 B 1" obecneunBaeT rny6oKMin aHanNKU3 aHanoroBbIX, LUGPOBbLIX U
PY curHanoB ¢ koppensuueii no BpeMeHm

10T ocuymnnorpad obbeanHseT B cebe LWecTb Nprbopos: aHanuaaTop
cnekTpa, reHepaTop CUrHanoB NPoM3BOMbHON hOPMbI 1 CTaHAAPTHBIX
(DYHKLMIA, NOrMYECKNIA aHANM3aTop, aHanu3aTop NPOTOKOMOB U
undposoit BonbTMeTp/vactotomep. Ocumnnorpad cepun MDO4000C
obnapaet xapaKkTepucTiKkamu, KOTopble MOMOryT Bam GbICTPO 1
3(ppeKTUBHO peLuaThb CRoXHbIe 3aAadm npu paspaboTke BCTpanBaeMbix
cuctem. Mpu ncnonb3oBaHM BCTPOEHHOTO aHan13aTopa crnekTpa aToT
ocuunnorpad, No3eoNSIOLLMI OAHOBPEMEHHO 3aXBaTblBaTh
aHanorosble, LMdpoBble 1 PY curHanbl, SBNSETCS naeanbHbIM
npubopoM ANs TECTUPOBAHWS BCTPOEHHBIX PAAMOMOAYNEN 3MEeKTPOHHbIX
npubopoB UM 0BHAPYXEHUS ANEKTPOMArHUTHbIX NOMeX. BoaMoXHOCTb
KOHMrypupoBaHWs 1 NOHOTO 0BHOBNEHWS ocumnnorpada cepum
MDO4000C no3BonsitoT 406aBnsATb PYHKLMK, KOTOPbIE MOTYT
NoHagobUTLCS B AAHHBIA MOMEHT Ui MO3XE.

OCHOBHbIe TeXHUu4eckue XapaKTepUucTukun

e 1. Ocunnnorpad
o 4 aHanoroBbIX kaHana

o mogenu ¢ norocow nponyckanus 1 My, 500 M, 350 My 1
200 MIy

o Monoca npomnyckaHuns MOXeT BbITb paclumpeHa (2o 1 M)
©  yacToTa AnckpeTtusauun o 5 Mebib/c
o AnvHa 3anucy 20 MITH TOYEK Mo BCeM KaHanam

©  MaKcumarbHasi CKOpoCTb 3axBaTa cirHana
> 340 000 ocumnnorpamMm B CEKYHAY

O MaccuBHble MPOOHMKN HANPSKEHUS C BXOAHOM EMKOCTbEO 3,9 nd
1 aHanoroeoi nonocon nponyckannsa 1 My uam 500 MMy B
CTaHOapTHOM KOMMIeKTe

e 2. AHanuaaTtop crekTpa (onyus)
o auanasoH vyactoT oT 9kl go 3 My mnm ot 9 kly o 6 My
o CBEepXLMpoKas nosoca 3axeata = 1 My

o 3axBaT CMEKTPOB, @ TakKe aHaNoroBbIX W LNGPOBbIX CUrHANOB C
Koppensuuen no BpeMeHm

O WU3MepeHMe 3aBUCUMOCTM YaCTOTbl, aMANUTYAbI U a3kl
CUTHaroB OT BPEMEHH

e 3. [eHepaTtop CurHanoB NPOU3BOSILHON DOPMbI W CTAHLAPTHbBIX
YHKUMIA (Onums)
o 13 npegBapnTenbHO 3agaHHbIx PopM curHana
o TeHepaums curHanoB ¢ Yactoton go 50 My,
o [AnMHa 3anncy curHana nponssosnsHoi opmel 128 000 Touek
o 4acToTa AMCKPeTHU3aLMmM reHepaTopa CUrHarnoB NPOU3BONLHON
topmbl 250 MebI6/c
e 4, Jlornyecknin aHanuaaTop (onuus)
o 16 undpoBbIX KaHanoB
o panvHa 3anucy 20 MITH TOYek Mo BCEM KaHanam
o paspeLLeHue no BpemeHn 60,6 nc

e 5. AHanusaTop NpoTOKOMOB (ONLyus)

o MoAAePKMBAIOTCH CTaHAAPThI nocneaosarenbHbIX WitH 12C, SPI,
RS-232/422/485/UART, USB 2.0, Ethernet, CAN, CAN FD, LIN,
FlexRay, MIL-STD-1553, ARINC-429 1 ayauoLmHbI

e 6. Llncdbposoi BonbTMeTp/yacToTomep (becnnatHo npu peructpawuu
npubopa)

O WU3MEpeHe Cp.KB. Nepem. 1 NoCT. HAaNPSHXKEHUS, CP.KB. NepeM.
HanpsPKeHUs C NOCTOSHHON COCTABMAIOLLEN C paspeLleHnem
4 paspsga

©  U3MepeHIe YacToTbl C paspelleHnem 5 paspsaos
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TexHunyeckoe onucaHue

MSO/DP02000B

MDO3000

MDO4000C

MSO/DP05000B

XapakTepHble 0COGeHHOCTH

PacLumpeHHble BO3MOXHOCTM
0TNagKku 1 npuemnemas LeHa

Ocuwnnorpad, 06beanHsioLLmiA
B cebe 6 npnbopos

XapaKTepucTukm
ocuunnorpada «6 B 1» B
coyeTaHum ¢
KOppenMpoBaHHbIM N0 BPEMEHM
rny6okuM aHanu3om
aHanoroBbIX, LPOBbIX
CUTHasoB 1 CNEeKTPOrpamm
CUrHanoB

WckntounTensHas
[0CTOBEPHOCTb CUTHaroB C
paCLUMPEHHBIM aHan13om 1
maTtemaTtndeckor 0bpaboTkon

06nacTi npumeHeHus

e Paspabotka u otnagka

e ObyyeHne

e Paspabotka u otnagka
e O6HapyxeHue M nomex

e ObyyeHve

e PagpaboTka u otnagka
e O6HapyxeHue M nomex

e PaspaboTka v nHTErpaLus
PY-ycTpoiicTs obLero
Ha3HayeHust

e PaclumpeHHas paspaboTka

1 otnagka cuctem

lpoBepka Ha COOTBETCTBME
cneyndukaumn USB 1
Ethernet

® |lccnenoBarenbckas

pabota

Monoca nponyckaHus

70 My, 100 M, 200 Mry

100 My, 200 My, 350 Mr,

200 Mr, 350 Mrw, 500 My,

350 Mr, 500 My, 1 T,

aHanoroBbIX KaHanoB 500 MT'u, 11Ty 2Ty

1My
Makc. yactoTa 1 BbIG/C 5Tebib/c 5 'ebib/C 10 'ebib/c
AMCKpeTU3aLmn aHanoroBoro
curHana
Yucno aHanoroBbIX KaHanoB | 2, 4 2,4 4 4
OnuHa 3anucu 1 MIH ToYek 10 MMH ToYek 20 MIH ToYek 25 MIH To4ek, A0 125 mnH

TOYEK (onums)

Yucno undpoBbIx kaHanoB | 16 (onuus) 16 (onums) 16 (onums) 16 (onums)
Kanan aHanu3satopa cnektpa | H/TI Ot 9 k'Y go BepxHei rpanmubl | OT 9 kMy o 3 Ty (onums), ot | HIM

nosockl NponyckaHus 9 kly go 6 Iy (onuws)

aHanoroBbIX kaHamMoB (CTaHgA.),

ot 9 kl'y fo 3 Iy (onums)
[eHepaTop curHanoB H/N [o 50 MI'y (onums) ¢ [o 50 MI'y (onyms) ¢ H/N

Npon3BoNbHON (hOPMbI U
CTaHAAPTHbLIX yHKUMIA

reHepupoBaH1em CurHanos
MpOV3BONBbHON (HOPMbI 1
13 cTaHa. yHKuMsMM

reHepupoBaH1em CurHanos
MpOV3BONBHON (HOPMbI 1
13 cTaHa. dyHKumit

AHanus curHanos
nocrnegoBaTeNbHbIX WUH

3anyck u gekoaupoBsaHue: | 2
C, SPI, RS-232/422/485/UART,
CAN, LIN

3anyck u gekogupoBaHue: | 2
C, SPI, RS-232/422/485/UART,
CAN, CAN FD,LIN, FlexRay,
USB2.0, MIL-STD-1553,
ARINC-429, ayanolwmHbl

3anyck u gekoaupoBsaHue: | 2
C, SPI, RS-232/422/485/UART,
CAN, CAN FD, LIN, FlexRay,
USB2.0, Ethernet, MIL-
STD-1553, ARINC-429,
ay/MoLLIHI

3anyck v gexogupoBsaHue: | 2
C, SPI, RS-232/422/485/UART,
CAN, LIN, FlexRay, USB2.0,
Ethernet, MIL-STD-1553
Tonbko pekoaupoBaHue:
USB-HSIC, MIPI D-PHY
TectupoBaHue Ha
COOTBETCTBME CTaHZapTaM:
BroadR-Reach, USB2.0, USB-
PWR, Ethernet, MOST

PaclumpeHHbIn aHanu3

AHanus kavectea
ANEKTPO3HEPrun, TeCTupoBaHne
Nno npefenbHbIM 3HayeHuam/
Macke, aHanu3 BaeocurHanos

AHanu3s kavyecTBa
ANEKTPO3HEPrun, TeCTupoBaHne
no npeaenbHbIM 3HayeHusam/
Macke, aHanu3 BaeocurHanos,
aHanma cnekTporpamm,

Ananus kayecTea
3MNeKTPOIHEPIUH, TECTUPOBAHME
Mo npeaenbHbIM 3HaueHsam/
Macke, aHann3 BU4eoCcHUrHaros,
BEKTOPHbIl aHann3 CUrHarsos,

BEKTOPHbIN aHanu3 CUrHanoB | aHanus mpxuTrepa
XapakTepucTukm 100 My, 12 n® 250 Mru, 3,9 n® 500 Mru, 3,9 n® 500 Mry, 3,9 n®
CTaHAAPTHbIX NPOGHMKOB unm 500 MT'y, 3,9 n® unm unm
200 Mru, 12 n® nm 11Ty, 3,9 n® 11Ty, 3,9 n®

11Ty, 3,9 nd




O6nacTv npMmMeHeHuUs
¢ Pa3zpaboTka BCTpamBaeMbIX CUCTEM

BricTpoe o0BHapyseHue 1 pelleHne npobnem CUCTEMHOTO YPOBHS
npw OTNagKke BCTpanBaeMbIX CUCTEM CO CMELLAHHbIMI CUrHanamu, B
KOTOPbIX MCMOMB3YIOTCS PacnpOCTpaHEHHbIe NOCneaoBaTenbHbIe
LKHbI 1 BeCnpoBOaHbIE MHTEPEENCHI.

¢ PazpaboTka UCTOYHWKOB NUTaHUA

[ocToBepHble 1 BOCMPOU3BOANMBIE U3MEPEHUS HANPSKEHUS, TOKa W
MOLLHOCTU, @ Takke aBTOMaTUYECKNE U3MEPEHNS KayeCTBa
NUTAOLLMX HANPSKEHWUIA, KOMMYTALNOHHBIX NOTEPb, FAPMOHUYECKNX
COCTaBNAOLLMX, NynbcaLuit, MOaynaLmMmu n obnactv besonacHoi
paboTbl C LUMPOKUM BbIGOPOM NPOBHIMKOB B paMKax MpuMememMoro no
LieHe peLueHws.

e O6HapyxeHne M nomex

BricTpoe 0BHapyeHe NCTOYHMKA SNEKTPOMArHUTHLIX MOMEX BO
BCTPaMBaeMOM C/CTEMe 3a CYET aHann3a cUrHanoB BO BPEMEHHON
obrnacTu. HarnagHoe npeacTtasnenune usnyyaembix OM nomex
CUCTEMbI B PEXVME pearnbHOro BpEMEHM.

¢ lccnepgoBaHue curHanoB 6ecnpoBoAHbIX ceTen

Ocuunnorpad cepu MDO4000C nossonsieT UccrneaoBaTh CUrHanbl
BCeW CUCTEMbI — aHanorosble, Lndposble 1 PY, — a Takke
BPEMEHHbIE COOTHOLLIEHUS MeXay HUMK. OTO 0becneymBaeT
rny6okoe NOHMMaHWe NoBeEeHUS pasnnyHbIX cucTeM BecnpoBogHOM
ces3n — Bluetooth, 802.11 WiFi, ZigBee v gpyrux. [Mpu ogHom
3axBaTe B yMNbTPaLLMPOKOM MOMOCE YacTOT MOXHO OLieHMBaTb
B3aNMOAENCTBUS MEXAY CUrHaNaMn HECKONbKNX BeCcnpoBOaHbIX
TEXHONOM UMK MPOCMATPUBaTh BECh AMaNa3oH 4acToT
COBPEMEHHOrO LUMPOKOMONOCHOrO CTaHaapTa, Takoro kak 802.11/ad.

¢ OOyyeHue

OpHOBpEMEHHOE ynpaBreHUe HECKOMbKUMI Npubopami Ha CTeHae
MOXET OKa3aTbCsl 3aTPYAHUTENbHBIM. [Py MCnonb3oBaHMM
ocuunnorpacga cepun MDO4000C, BbINOMHEHHOTO NO NPUHLMMY
"\IecTb B 0AHOM", HET HE0BXOAMMOCTH YNpaBAATb HECKOMbKIMM
npubopamu. Mpu HanuumMm BCTPOEHHOTO aHanuaaTopa crnekTpa
MOXXHO MPOBECTY NabopaTopHyto paboTy Mo COBpEMEHHbIM
6€eCcnpoBOAHLIM TEXHOMOTMSIM C MUHUMaTbHLIMI 3aTpaTamu.
B03MOXHOCTb MOMHOM MOLEepHWU3aLMK NO3BONUT A06aBNATL
(hYHKLMOHANBHOCTb N0 Mepe HeobXOANMOCTY U B 3aBUCUMOCTH OT
OtomxeTa.

. npOM3BOACTBEHHbIe UCNbITaHUA U QUArHOCTUKaA

B npom3BoLCTBEHHBIX Liexax 4acTo BO3HMKAIOT Npobrembl 3-3a
HegocTaTka MecTa 15 pasmeLleHns npubopos. Ocuunnorpad
cepun MDO4000C, B koTOPOM MCNONBb30BaHO peLleHe "6 8 1",
NO3BOMUT MUHUMI3NPOBATH NPOCTPAHCTBO, 3aHUMaemoe
n3meputentHeIMK npubopamn. OBbeanHeHNe YHKLMIA HECKOMbKMX
npubopoB B OAHOM KOPMYCE CHIKAET pacxodbl Ha
MPOW3BOLCTBEHHOE TECTUPOBAHWE W NArHOCTHKY.

Ocuwmnnorpadbl cepun MDO4000C

1- Ocuunnorpad

Ocuwnnorpad cepun MDO4000C — aTo ocuyunmnorpad BbICOKOro knacca
C pa3Hoo6pasHbIMK PYHKLMAMM ANS YCKOPEHWUS Kaxaoro aTana oTnaaki
— 0T BbICTPOro 0BHAPYXEHS 1 3axBaTa aHOManui 40 Noucka B 3anucy
oCLMnNorpaMMbl MHTEPECyHoLMX CoBLITUIA, aHanN3a XxapaKkTepucTuk
3TVX COBbITWIA 1 NOBEAEHNS UCCMELyEeMOro YCTPOCTBA.

TexHonorusa undpoBoro noMmHodhopa ¢ pexxumom bbicTporo
3axsara FastAcq® — [1nq Toro 4to6bl yCTpaHUTL NPOGNeMy, HyXHO ee
nokanuaoBatb. Kaxaomy UHXeHepy-KOHCTPYKTOPY NPUXOANUTCA TpaTUTb
Bpems Ha nouck npobnem B paspabaTbiBaeMoM YCTPOICTBE, YTO NpU
OTCYTCTBUM HEOBXOAMMBIX MHCTPYMEHTOB MpeBpaLLaeTcs B BecbMa
YTOMUTENbHBIA 1 TPYAOEMKMIA NPoLiecC.

TexHonorus LmpoBoro MtomMmHogopa ¢ pexnMom 3axsata FastAcq
no3BonseT HbICTPO OLIEHUTb UCTUHHBIE MPOLIECCHI, MPOUCXOASLNE B
uccnesyemom yctpoiicTee. bonbluas ckopocTb 3axBaTa — bonee

340 000 ocuunnorpamm B CekyHay — 06€CneqnT BbICOKYH BEPOSITHOCTb
06HapyXeHWs! KpaTkoBPEMEHHO BO3HUKAIOLLMX NpobreM, JOCTaTOuHO
pacnpoCcTpaHeHHbIX B LMPOBLIX CUCTEMAX: PAHTOB, FUTYER,
HapYLLEHWI CUHXPOHM3ALUN 1 MHOTUX PYTUX.

IpagiaLmst ApKOCTY ANS MHONKALWMM YacTOTbl NMOSBIIEHNS PEaKMX
MEpPEXO0B OTHOCUTENBHO CPEAHECTATUCTUYECKUX XapaKTEPUCTMK
CUrHaroB Mo3BONSET YyulLUTL 0TOGPakeHe peakux cobbiTuit. B
pexume 3axBata FastAcq ans otobpaxeHns ocLunmorpamm
MPUMEHSIOTCS YeTbIpe LIBETOBbIE ManuTpbl.

e TemnepamypHasi nanumpa ucnonb3yeT LIBETOBOE KOAMPOBaHWE AnS
WHAMKALMM 4acTo NOSBNSIOLLMXCS COBbITUIA C MOMOLLbO TENMbIX
LYBETOB (KpaCHbI 1 XENTbIN) U PEAKO NOSBASHOLLMXCS COObITUN — C
MOMOLLbIO XOMOAHBIX LiBETOB (CUHWIA 1 3eMeHbIi).

o CnekmpanbHas nanumpa UCronb3yeT LBETOBOE KOAMPOBaHNE Ast
NHAMKALMM 4acTO NOSIBNSIOLLMXCS COBBITAN C MOMOLLbHO XOMOAHbIX
LiBETOB, HaMPUMEP CUHETO LiBeTa, U PELKO NOSBASIOLMXCS COObITUN
— C MOMOLLbIO TENbIX LIBETOB, HAMpKUMep KPacHoro LiBeTa.

* HopmarnbeHas nanumpa Ncnonb3ayeT CTaHAAPTHbIN LIBET kaHana
(Hanpumep, XenTbli ANs NepBOro kaHana) ¢ rpagaLyert SpkocT
ANS MHOMKaLMK YacToTbl MOSIBNEHNs cOBbITHIA, Mpuyem Bonee
BbICOKasi APKOCTb COOTBETCTBYET YaCcTO NOSBNSIOLLMMCS CODBITUAM.

o YHeepmuposaHHas nasumpa UCnonb3yeT CTaHAapTHbIi LBET
kaHana C rpagaumen SpkocTi Ans MHANKALMM YacToTbl NOSBIEHNS
cobbITHiA, Npudyem Goree BbiCokast APKOCTb COOTBETCTBYET PELIKO
MOSIBRSOLLMMCS COBbITUSIM.

3a cyeT aToro Cpasy BblenATCA 4acTo NoABNALINECA cobbITns nunu,
B Clny4ae Henepuoan4eckmx aHomanui, penko noasnawoLLnecs cobbITHS.

B03MOXHOCTb BbIGOpa GECKOHEYHOTO UMW PETYTIMPYEMOTO BpeMeHu
rocnecBeYeHIst No3BONsIeT 3a4aBaTb Bpemst HabnogeHus
oCLMnNIorpaMm Ha [MCnnee 1 nomMoraeT onpeaensTh YacToTy
MOsIBNEHIS aHOMasU.
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TexHonorus uudposoro noMuHocopa obecneynsaet 3axsat bonee 340 000
ocuunnorpamm B CekyHay v oTobpaxeHne rpafaLuil SpKOCTY B PEXUME pearnbHoro
BPEMEHU.

3anyck — OBHapyxeHne HeMcnpaBHOCTU YCTPOMCTBA — 3TO NULLb
nepBbIf LWar. Tenepb HYXHO 3aXBaTUTb MHTEPeCYHoLLee COObITHE, YTOObI
YCTaHOBUTb NPUYMHY €ro BO3HUKHOBEHMS. B ocuunnorpade cepum
MDO4000C npeaycmoTpeHo bonee 125 kombuHaLwin 3anycka,
0becneumnBaroLLnX NomHbI Habop BapuaHTOB A71S1 YCKOPEHMS Moucka
MHTepecytoLero cobbiTis. 3amyck MOXET OCYLLECTBSATLCS NO PaHTY,
NOTNYECKOM KOMBMHALMY, ANUTENBHOCTY MMMYNbCA/rNTYa, HAPYLLEHNIO
BPEMEHN YCTAHOBKM N BPEMEHN YAEPXaHUS, MOCNEA0BaTENbHbIM
nakeTam M AaHHbIM napannensHoil WiHel. briarogaps anuke 3anucy 1o
20 MIH. TOYEK, MOXHO 3aXBaTbIBaTb CPa3y HECKOMbKO MHTEPECYHOLLMX
COOBITUI 1 Jaxe ThbICAYN NOCNEN0BATENbHbIX NAKETOB C COXpPaHEHNEM
BbICOKOrO pa3peLLeHisl, NO3BONSIOLLENO AeTarnbHO paccmMaTpuBaTh
MenbYaiiline NogpoBbHOCTY CUrHana v 3anucbiBaTb AOCTOBEPHbIE
pesynbTaTbl U3MEPEHUIA.

Trigger Type

Edge

Sequence
(B Trigger)

Pulse width
Timeout
Runt
Logic
Setup & Hold
Rise/Fall Time
video

Bus

20.0ms  |(50.0kS/s
0.000000 § Hlok points ‘ ‘ ‘

Mode
gexel Normal

~ Slope
L . & Holdoff

Source Coupling
(1) DC

Bonee 125 kombuHauuit 3anycka obneryaloT 3axeat MHTEpECYHoLLero cobbITu.

MaHens ynpasnexns Wave Inspector® ans Hasuraumm u
aBTOMaTU4eCcKoro noucka — bonbluas AnvHa 3anucy no3BonseT npyu
O[HOM 3axBaTe MomyyaTh ThICAYN IKPAHOB MHCOPMALMK C
ocuunnorpamMmami. C nomoLusto naHenu yrpaenenns Wave Inspector®,
NPeACTaBNAIOLLEN NyyLlee B 0Tpacn1 CPeACTBO HaBuraLmm 1
aBTOMATMYECKOrO NOUCKa, MHTEPECYIOLLME COBBITUS MOXHO HAXOAUTb 3a
CYUTaHHbIE CeKyHbI.

R fecord it Deiy el otz
Length N osition
sample A off e

wavetorm XY Displ
Display off

MaHenb ynpaenexus Wave Inspector obecneunBaeT HenpeB3oAAEHHYIO
3(hheKTUBHOCTb NPOCMOTPA, HABUraLK 1 aHanu3a AaHHbIX. [oBopauMBas BHELLHIOKD
PYuKy naHopamupoBaHust (1), MOXHO nponucTaTh Bce ToukM 3anucy. Mepemelienne
113 Ha4ana B KOHeL| 3aliMET CYMTaHHbIE CEKYHAbI. A €CIN Bbl YBUAENN HEYTO
WHTEPECHOE M XOTUTE NnofpobHee 310 paccMoTpeThb? MpocTo NoBepHUTE
BHYTPEHHIOI0 PyuKy MacluTabuposaHms (2).

Macwrabuposanue/naHopammpoBaHue (Zoom/Pan) — CneuuanbHas
CABOEHHas NOBOPOTHAs pyyka Ha nepeaHelt naHenn no3sonser
WHTYUTUBHO YNPaBsiTb MaclLTabupoBaH1eM 1 NaHOPaMUPOBAHNEM.
BHYTpeHHsIs pyyka ynpaBnsieT KoanULMEHTOM yBENNYEHNS (MnK
MacLTabupoBaHueMm); Npu ee NOBOPOTE MO YaCOBOW CTPErke
BbIMONHSAETCS paCTshKeHWe CUrHana ¢ NocTeneHHbIM nepexoaom k 6onee
BbICOKUM KO3(h(hMLMEHTaM YBENNYEHWS, @ MPW NOBOPOTE MPOTUB
4acoBOW CTPENKM KOIPPULNEHT YBENUYEHNS NOCTENEHHO YMEHbLIAETCS
[0 OTKMIOYeHNs MaclTabupoaHus. Bam 6onblue He npuaeTcs
OTKpbIBaTb HECKOMbKO MEHIO ANs HACTPOIKK MacLuTaba u3obpaxeHus.
BHeLLHss pyyka nepemellaeT okHo 063opa no curHany, no3sonss
BbICTPO AOCTUYb HYXHOTO (hparmeHTa ocuunnorpammsl. Kpome Toro,
BHELLHSA pyyka OCHaLLEHa MexaHu3MoM 06paTHOM CBSA3M, KOTOPbIN
Mo3BONSET KOHTPONMPOBATL CKOPOCTb NaHOPaMUPOBaHHS
ocuunnorpamMmmbl. Yem BonbLue Bbl NOBOPAYMBAETE BHELLHION PYUKY,
Tem BbICTpee nepemelLiaeTcs OkHO npocMoTpa. HanpasneHue
naHopaMM1pPOBaHNS MU3MEHSIETCS MPOCTLIM NMOBOPOTOM YUK B PYryi0
CTOPOHY.

Monb3oBatenbckue MeTkn — Haxmute kHonky Set Mark (YcTaHoBuTb
MeTKy) Ha nepeaHelt naHenu, 4tobbl OTMETUTL OHO MM HECKOMbKO
MecT Ha ocumnnorpamme. [ns 6bIcTpoi HaBUraLuum Mexay MeTkamm
[OCTATOMHO HaxaTb kHonku Previous (Hasap) (<) n Next (Bnepep)
(—) Ha nepenHei naHenu.



MownckoBble MeTkn — KHonka Search (nowck) nossonser
aBTOMaTMYeCK/ NPOCMaTPUBAThL ANVHHbIE 3aXBaYeHHbIE (pparMeHTbI 1
uckaTb onpeaenéHHble nonb3osaTenem cobbiTus. Bce 0bHapykeHHble
coBbITNS NOMEYAOTCS NOMCKOBLIMU METKaMU, MEXIY KOTOPbIMU MOXHO
nepemMeLLaTbCs C NOMOLLbH KHOMOK NepeaHei naHenu Previous («—) u
Next (—) (Hasag v Bnepén). BoamoxeH nouck no gpoHTy,
AnUTENBHOCTM UMMYNbCOB/TMUTYEN, BPEMEHM OKMUAAHWS, PaHTaM,
NOTNYECKUM KOMBUHALIMAM, BPEMEHW YCTaHOBKMW W yOepXaHu!s, BpEMEHM
HapacTaHus/cnaaa, a Takke No COAEPXKMMOMY NaKETOB NapannenbHbIX
LWKH 1 WuH 12C, SPI, RS-232/422/485/UART, USB 2.0, Ethernet, CAN,
CAN FD, LIN, FlexRay, MIL-STD-1553, ARINC-429 1 2S/LJ/RJ/TDM.
CobbITns, HalifeHHbIe NpY aBTOMATUYECKOM Noucke, oTobpaxatoTes B
BuAe Tabnmubl cobbITUI ¢ MeTKaMi noucka. Kaxagoe cobbiTue cHabxeHo
MeTKON BpeMeHu Ans obnervyeHns n3mepeHnini BpeMeHHbIX napameTpoB
Mexay cobbITsMM.
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TpeTuit aTan noucka: cobbITS, HageHHbIE NP aBTOMATUYECKOM NOKCKe,
oToBpaxatoTcs B BuAE Tabnuusl cobbiTuit ¢ MeTkamu noncka. Kaxagoe cobbitne
CHabeHO METKO BpeMeH, YNPOLLaIoLLE M3MepeHe BpEMEHHBIX NapaMeTpoB
Mexay cobbITuAMM.

AHanus ocuunnorpamm — [1ns Toro 4tobbl NPOBEPUTL COOTBETCTBUE
TEXHUYECKNX XapakTepPUCTUK NPOTOTMMNA Er0 NPOrPaMMHOI MOLENN 1
ybeanTbCsi B TOM, YTO OH CNOCOGEH pelaTtb NOCTaBMEHHbIE 3aaaum,
HeobX0AMMO NpoaHanuanpoBaTh BCe pexumbl paboTbl. ITa 3agaya
MOXeT noTpeboBaTh cambix pasHO0Opa3HbIX M3MEPEHUI — OT NPOCTOM
NPOBEPKM BPEMEHMN HapacTaHus U AINTENbHOCTI UMMYNbCOB A0
CMOXHOr0 aHanm3a BHOCUMOTO 3aTyXaHusl 1 UCCINIEA0BaHNS CTOYHIKOB
LUYMOB.

Ocumnnorpad npeanaraet BceobbemnioLynii Habop BCTPOEHHbIX
CpeCTB aHann3a, BKNoYas NpuBA3aHHbIE K CUrHary W akpaHy Kypcopsl,
aBTOMaTUYECKNE U3MEPEHUS, PACLLIMPEHHbI HABOP MaTeMaT4eCcKux
(PYHKLWIA, B TOM YiCre peakTop ypaBHEHWIA, MOCTPOEHUE MMCTOrpamm,
BricTpoe npeobpasoBaHue Pypbe 1 AnarpaMmbl TPEHAOB ANS
BM3yanbHOro onpeaeneHns U3MeHeHuin pe3ynbTaToB CO BPEMEHEM.

_—

(@ 200mv ]
value Mean  Min Std Dev "i.oops 250MS/s H @ 7 o.oov‘

@D Frequency 156.0kHz 156.0k  156.0k  156.0k  9.867 1+v0.000000 s 10K points

@ Peak-Peak 1.48V  1.49 1.06 1.62 8.24m

| @D +Pulses [ 6.000 6 [ 0.000

(AFG Square 156.00kHz 1.3940 Vpp)

Ha ocHoBe pe3ynbTaToB aBTOMaTU4YECKMX VI3MepeHI/IIZ MOXHO nony4atb
CTaTUcTM4eckne npeacTaBneHnsa XxapakTepucTuk curHana ¢ BbICOKON
BOCMNPOM3BOANMOCTbH).
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Measurements
Burst Width
Peak—to—peak
Amplitude
Max
Min

High Add
Low Measurement
Positive Overshoot 50"";9
Negative Overshoot
Total Overshoot Measurement
Mean +Pulses
Cycle Mean
RMS
Cycle RMS
Positive Pulse Count

Positive Pulse Count is the number of
positive pulses that rise above the Mid
Reference level.

All measurements use the portion of the

acquisition selected in the Gating menu. Negative Pulse Count

Rising Edge Count
oK
Falling Edge Count

= Add
(@ 200mv Measurement

Area
value

@ Frequency  156.0kHz 156.0
@ Peak—Peak 1.49V  1.49
(@ +Pulses 6 6.000

156.00kHz

Cycle Area
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Kaxgoe n3mepeHue CHaBXeHO TEKCTOM W CYMBOOM ansa 06bsICHEHVS TOTO, Kak OHO
BbINOJHEHO.

MMCTOrpaMMbl CUrHana AakoT Bu3yarnbHoe NpeacTaBreHine 06
N3MEHEHIM CUTHAMNOB BO BPEMEHM. [OPU30HTaSTbHbBIE TMCTOTPaMMB
CUrHana nonesHbl Ans aHanuaa AKUTTepa U ero pacnpeaeneHns
CUHXpOCUTHane. BepTukanbHbIe r1CTorpamMMbl UCTIOMb3yoTCS s
aHanu3a LWyma B CUrHane 1 ero CekTpanbHoro pacrnpeaeneHms.

Ha ocHoBe m13MepeHuit, Nomy4eHHbIX C MOMOLLbIO TMCTOrpamM, MonyyaroT
AHaNUTUYECKYIO MHCOPMALMIO O pacrpeaeneHni rncTorpaMmmbl cUrHana,
MO3BOMAIOLLYI0 TOYHO OMPEAENATh LWMPUHY pacrpeaeneHus,
CpefiHeKBaAPaTNYECKOE OTKIIOHEHWE, CPEIHEE 3HAYEHNE U apyrve
3HaYEHUs.

.00GS/s H‘

00V Hs
1.201200ps || 10k points

Mean Min Max std De

ucTorpamma curHana, NoCTPOeHHas Mo MonoX1TENbHOMY Nepenagy MMnynbea,
nomoraeT OLeHUTb pacnpegeneHne NonoxeHs nepenaga (MxuTTep) Bo Bpemenu. Ha
3KkpaHe 0ToOPaXalTCS YMCTOBbIE 3HAYEHWS PE3YTbTATOB 3MEPEHUIA, MOMYYeHHbIe
Ha 0CHOBE r1CTOrPaMMbl.

MpoekTupoBaHue U pa3paboTka BUAEOYCTPOMCTB (onuusi) — MHorve
VHXeHepbl, paboTatoLLne ¢ B1Maeoob0pya0BaHNEM, MPEANOYUTAIOT
aHaroroBble ocuunnorpadbl, CYATas, YTo rpafaLnm SpKoCTM Ha
pucnnee 1T JaloT eANHCTBEHHYI0 BO3MOXHOCTb 3aMETUTb HEKOTOPbIE
Mernkve AeTanu BugeocurHana. Beicokasi CkopocTb 3axBaTa
ocumnnorpados cepum MSO/DPO4000C B coyeTaHum ¢ rpagaumsmm
SIPKOCTI CUrHana NpegoCTaBnseT CTOMb e MHPOPMATUBHOE
n3obpaxeHue, Kak 1 Ha aHaroroBoM ocuunsnorpade, 1 B To Xe Bpems
MO3BONSIET Pa3rNsAeTb 3HauMTENbHO Donblue AeTanei u
BOCMONb30BaTHCS BCEMM MpenMyLLEecTBamMm LdpoBbIX ocummnnorpados.

Takue cTaHgapTHble hyHKUMK, kak pasMeTka Lwkarbl B IRE n mB,
BbIpaBHUBaHWe M0 NONAM, MONSAPHOCTbL BUAEOCUTHANa M aBTOHACTPONKa,
[OCTATO4HO MHTENNEKTyanbHast Ans 0BHapyeHUs BUAEOCUrHANOB,
npespaLyatoT ocLyunnorpadbl B camble NpocTble B obpalleHini nprbops!
ANs BUAEONpUNoxeHuir. A bnarogaps LUMPOKOW NONoce NponyckaHus u
YeTbIpeM aHaroroBbIM BXofaM Takie ocuunmnorpadbl obnagatot
[OCTATO4HbIMW XapakTepucTUkamn Ans paboTbl ¢ MtobbiMm
aHaroroBbIM1 1 LMPOBLIMIA BUAEOCUTHANAMN.

BupeodyHKUM ocumnnorpados paclumMpsioTcs ¢ NOMOLLbH
OnuMoHanbHoro Moayns BuaeoobpaboTky, pacnonaratowero Hanbonee
MOnHbIM B 0Tpacnu Habopom dyHkumii 3anycka no curHanam HDTV u
cneyyanbHbIM (HeCTaHaapTHLIM) BUAEOCUIHanNaMm, a Takke pexuMa
npocmoTpa BraeonsobpaxeHuii ans BuaeocurHanos ctaHgapta NTSC
unn PAL. Bbl MOXeTe OLEHNTb AONONHNTENbHbIE BO3MOXHOCTY aHann3a
BUEOCUTHarmnoB, BOCMonb3oBaBLLnch 30-aHeBHOI GecrnnaTHom
nuueHanen. [leictame aTon MNLEH3MU HAYMHAETCS C MOMEHTa NepBOro
BKMHOYEHNS npubopa.

Application Display Standard Contrast odd Source

Video

[on] i Location
picture [on] off [NTsc] paL ~ Automatic

(Even]
Interlaced

MpocmoTp BupeocurHana craHgapta NTSC. B pexume npocmotpa
BMEOM300paXeHNI NPeayCMOTPEHbI aBTOMATUYECKAs 1 pyyHast perynmpoBka
SPKOCTW W KOHTPACTHOCTH.

AHanu3 ncToyHnKkoB nuTaHma (onums) — MocTosHHO pacTyLme
TpeboBaHNS K yBENMYEHNIO BPeMEHM paboTbl 0T Batapeit n novck bonee
9KOMOTMYHBIX PELLEHNA C MEHbLUWMM 3HepronoTpebneHnem 3acTaBnsoT
pa3pabOoTYMKOB MCTOYHIMKOB MUTAHWS U3MEPSITH U MUHUMU3NPOBATL
KOMMyTaLMOHHble noTepu. Kpome Toro, Ans yaooBneTBOPeHNs
TpeboBaHM MeXaYHaPOAHbIX W HALMOHABbHBIX CTAHAAPTOB Ha
CUCTEMbI MUTaHWS, HeOBXOANMO M3MEPSTb MOLLHOCTb MCTOYHWKOB
MUTaHMS, YUCTOTY BbIXOZHOTO CMEKTPa 1 YPOBEHb rApMOHUK B Liensix
nuTaHus. TpaauLMOHHO CROXUOCH TaK, YTO U3MEPEHWE 3TUX U MHOMNX
APYrUX NapameTpoB C MOMOLLbO ocumunnorpaca OTHUMANo MHOro
BpEMeH 1 NpeAcTaBnsAno cobor KponoTNMBbIN PyYHOI NpoLiecc.
[lononHuTenbHble CPEACTBa aHanN3a UCTOYHUKOB NMUTAHMS,
npeanaraemble ocuyunnorpacdamu cepun MSO/DPO4000C,
CYLLECTBEHHO YNPOLLAOT 3TV onepavuy, No3eonss ObICTPO U TOYHO
N3MePSTb Ka4eCTBO UCTOYHWKOB MUTAHUS, KOMMYTaLMOHHbIE NOTEPH,
YPOBEHb rapMoHuK, obnacts 6e3onacHoi padotsl (OBP), mogynsuuio,
nynbCcaLmm 1 CKOPOCTb HapacTaHns Toka u HanpskeHns (dl/dt, dV/dt).
bnarogaps NonHom nHTerpayum B cxemy ocuunnorpada, cpeactaa
aHarnmaa WCTOYHMKOB NUTaHWS NO3BONSKOT OLHWM HaXaTeM KHOMKM
BbIMONHSATL aBTOMATUYECKIE, BOCPOM3BOAMMbIE U3MEPEHUS!, MPUYEM
6e3 BHELLHEro KOMNbIOTEpPa 1 CAOKHBIX MPOrpaMMHbIX HacTpoek. Bbl
MOXXETE OLIEHWTb [OMONHUTENbHbIE BO3MOXHOCTI aHanun3a NCTOHHUKOB
MUTaHUs, BOCMOMb30BaBLLNCh 30-aHeBHON BecnnaTHoOM nuLeH3nen.



[enctane aToM NNLEH3NN HAYMHAETCA C MOMEHTA NEPBOrO BKIOYEHNS
npubopa.
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¥ RMS . . 17.6 22.2 21.4m

V Crest Factor J J 1.45 1.50

Frequency y L 137.0  142.6
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V3mepeHus nokasatenei kayecTsa UCTOYHNKA MUTaHNS. GyHKLUMM aBTOMATUYECKOTO

“3MepeHUs MapamMeTpoB NUTaHUs MO3BONSKOT GbICTPO 1 TOYHO aHanM3ypoBaTh obLyme

XapaKTepuUCTUKN UCTOYHUKOB NUTAHKA.

Reference

Define  Measurement -~
i Levels More

Inputs Display

TecTupoBaHue no npeaenbHLIM 3HAYeHNAM U Macke (onuus) —
PacnpoctpaHeHHol 3agayei B npoLiecce pa3paboTku cUCTeM SBNSIETCS
KOHTPOIb NapameTpOB ONpefeneHHbIX CUrHanoB B aToit cucteme. OguH
3 MEeTOL0B, N3BECTHBIN KaK TECTUPOBaHWe MO NPEeAENbHbIM 3HAYEHNSM,
3aKIYaeTCa B CPABHEHNM UCCNEAYEMOTO CUrHaNa C 3TarnoHOM 3TOro
CcurHana ¢ onpefeneHHbIMW nonb3oBaTenemM BepTUKanbHbIMI 1
rOPWU30HTaNbHbIMK Jonyckamu. [ipyroi pacnpocTpaHeHHbI MeTog,
W3BECTHbIN KaK TECTUPOBAHKE N0 Macke, OCHOBaH Ha CPaBHEHWM
ucenesyeMoro curHana ¢ WabnioHOM 1 BbISIBNIEHUM MECT HECOBMaAEHNIA.
Ocuunnorpadsl cepun MDO4000C noanepxmeatot oba MeToaa, UTo
nonesHo Ans AONrOBPEMEHHOrO MOHWUTOPWHIA CUTHANOB, U3MEPEHNS
XapaKTepuCTUK CUrHanoB B npoLiecce paspaboTku 1 Ans TeCTUpPOBaHNS
YCTPOMCTB Ha NPOWN3BOACTBEHHBIX NUHUSX. MoanepxuBaeTcs
TECTUPOBaHWE Ha COOTBETCTBUE MHOXECTBY KOMMYHUKALMOHHbIX Y
KOMMbOTEPHbIX CTaHAAPTOB. Kpome TOro, nonb3oBaTenb MOXET
co3gaBatb COBCTBEHHbIE MACK/ 1 UCMOMb30BATb UX ANs KOHTPONS
cvrHanos. [Ins 3agaHns Tecta B COOTBETCTBUM CO CneLnanbHbIMu
TpeboBaHUaMM Heo6X0AMMO yka3aTb €ro AnUTENbHOCTb B eauHuULax
BPEMEHW UMK B YWCIIE OCLMNIIOrpaMM, OnpeaenuThb Nopor CpaBHEHNS,
KOTOPbIi JOMKeH ObITb NPEBbILLEH ANS NPU3HAHNS TECTa HeydauHbIM,
yKa3aTb YMCNO nonagaHui B Macky CO CTaTUCTUYECKOW UHGopMaLmMei 1
onpesenuTb JeNCTBUS, KOTOpble HaAo BbINOMHUTL NP BbIXOAE 3a
npenenbl, HeyAa4HOM TECTUPOBAHWM U N0 3aBepLLeHnm TecTa. W kak bbi
Bbl HW ONpeaensny Macky — o M3BECTHOMY 3TarlOHHOMY CUrHany 1mn no
crneyvmansHOMY UK CTaHAAPTHOMY LWABMOHY — HUKOTAa elle
pa3bpakoBKka CurHana B 3aBUCMMOCTY OT HanM4mMs Takux aHoMarnui, kak
rnuTYK, He Bbina CTonb NPOCTON, Kak Tenepb. Bbl MoXeTe OLEeHUTL
BONOMHUTENbHbIE BO3MOXHOCTM TECTUPOBAHUS MO NpeaenbHbIM
3HaYEHUAM 1 Macke, BOCMONb3oBaBLLKCh 30-gHEeBHOI GecnnaTHom
nuueHaven. [leicTene 3101 NULEH3MN HAYMHAETCSH C MOMEHTa NepBoro
BKIKOYEHNS npubopa.

Ocuunnorpadsbl cepun MDO4000C
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Pexum TeCTUpOBaHUS N0 NPeaeNbHbIM 3HAYEHUSIM, MOKa3bIBaIOLMiA Macky,
CO3/1aHHYI0 Ha OCHOBE 3TafIOHHOIO CUrHana, v pesynbTaTbl CPAaBHEHWS C pearnbHbIM
cuUrHanoM. BblBoaWUTCS Takke cTaTucTdeckast MH(hopMaLst O TECTUPOBaHIM.

2- AHanusaTop cnekTpa (onuus)

BbICTpbIl M TOYHBIN aHanu3 cnekTpa — [1py MCMoMnb30BaHNM TOMBKO
pagMoyacToTHOro BXoAa aucnnen ocumnnorpada cepun MDO4000C
MEPEexoauT B PEXUM NOMHO3KPAHHOTO 0TOBPAXKEHNS YaCTOTHOV
obnactu.

Bce ocHOBHbIE MapameTpbl CriekTpa, Takue Kak LieHTpanbHas yacToTa,
noroca 0630pa, OMOpHbIl YPOBEHb 1 MOMoca paspeLLeHis,
HaCTpanBatoTCs Nerko 1 BbICTPO C MOMOLLbHO CeLManbHbIX KHOMOK
MEHI0 Ha nepeaHeit naHenu v knasuatypbl.

OtobpaxeHue yacToTHot obnactu Ha akpaHe MDO4000C.

YnobHble nHTeNnnekTyanbHble Mapkepbl — B 00bl4HbIX aHanu3aTopax
cnekTpa BKIIYEHE 1 pasMeLLeHre 40CTaTO4HO 60MbLLIOrO KonMYecTBa
MapKkepoB A/151 0603Ha4eHNs BCEX MHTEPECYIOLLMX MMKOB MOXET CTaTb
[O0BOSBHO TPYAOEMKON 1 yTOMUTENbBHOI 3agadeir. Ocyunnorpadbi
cepun MDO4000C noBbiwwatoT adtheKTUBHOCTb 3TOMO NPOLIECcCa 3a CHeT
aBTOMATUYECKON PacCTaHOBKM MapKEPOB Ha Mukax 1 0TobpaxeHus
3HaYEHNN YacTOTbl 1 aMIANTYbI A5 Kaxaoro nuka. Kputepun nomcka
MUKOB MOTYT HAacTpaMBaTbCS NOMb30BaTENeM.
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Mapkep, 0603HavaroLLiA Camblil BbICOKWI MUK, HA3bIBAETCS OMOPHLIM
(KOHTPOIbHBIM) MapPKEPOM W BbIAENSIETCS KpAaCHbIM LiBETOM.
OtobpaxaeMble BO3fie MapkepoB NapameTpbl NnKka MOTyT BbIBOAUTLCS
nm6o B BuAe abconoTHbIX 3HaveHuir (pexum «Absolutey), nnbo B Buae
OTHoCUTenbHbIX (pexum «Deltay). B pexume «Delta» oTobpaxatoTcs
3HaYeHUs YacTOTbl M aMMAMTYAbI KA OTHOCUTENLHO OMOPHOTO
Mapkepa.

[ns n3mepeHus HeMMKOBBIX Y4aCTKOB CNEKTpa MOXHO BOCMONb30BATHCS
ABYMS py4HbIMU Mapkepamut. [pu BKNIOYEHUM PyYHbIX MapKEPOB OfWH
13 HUX BbIMOMHSET POMb OMOPHOTO Mapkepa, N03BONSAS NPOBOAUTHL
“3MepeHus B Ntoboi YacTy cnekTpa. B 3aBMCMMOCTM OT BbIGpaHHOro
pexuma («Absolute» unn «Deltay), nOMAMO 3HaYeHMIA YacTOThI W
amMnAUTyabl MOKa3aHWs PyYHbIX MapKEPOB NPEACTABASIOT MNOTHOCTb
wyma 1 dasosbin wym. C nomowysto dyHKUM «Reference Marker to
Center» («OnopHbIii Mapkep B LEHTP») MOXHO MHOBEHHO NepemMeLLaThb
4acToTy, 0603HaYeHHyI0 OMOPHBLIM MapkepoM, B NOMOXeHNe
LIeHTparbHOM YacToTbl.
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ABTOMaTHYECKNE MapKepbl NMUKOBbIX 3HAYEHN NO3BONAKT HArNSAHO NpeacTaBnaTb
BaXKHYH0 VIH(I)OpMaLI,VI}O. Ha PUCYHKe NnokKadaHbl NATb CamblX BbICOKMX aMMIUTYAHbIX
nukoB. OHK aBTOMaTI4ECKM 0603HAYEHI MapKkepamu, NOCKOSbKY NpesbllLakT
NopOroBble 3Ha4YEHUs 1 BENMYMHY NnoKasaTend OTKNOHEeHUA; ANnA Kaxaoro Mapkepa
npveefeHbl 3Ha4eHna NNKOBON aMnanTyapbl 1 4acToThbl.

Cnektporpamma — Ocuumnnorpadbl cepum MDO4000C c onupen SA3
unn SAG no3sonsioT 0ToBpakaTh CNEKTPbI B BUAE CNEKTPOrpaMm,
KoTOpble ABNSAOTCA NaeanbHbIM CPEACTBOM AMS OTCNEXMBAHMUS
MeZJIeHHO u3MeHstoLwmxes cobbiTuin B PY curdanax. Mo ocn X
OTKNaAbIBAKTCS 3HAYEHIUs 4acTOThI (kak Ha 0BbIYHOM rpadmke
npencTaBneHus cnektpa), no oci Y — Bpems, a LiBeToM 0603Ha4aeTcs
amnanTyga.

Cnow cnektporpamMmbl (hopMUpyIOTCS criegytoLim obpasom. bepétcs
OfVMH 3aXBaYeHHbIN CMEKTP W «CTaBUTCS Ha pebpoy», 4Tobbl co3aath psA
BbICOTOW B OAWH NuKcenb. Kaxnomy nuKcento psiga npucBamBaeTcs
3HaueHue LiBeTa, KOTOPOe 3aBUCHT OT BENMYMHBLI aMNNUTY/bI KaXaoi
4aCTOTHOM COCTaBNSAIOLLEN CnekTpa. XONoaHbIe LBeTa (CUHWIA, 3eNEHbIN)
COOTBETCTBYHOT MarbiM 3HAYEHNAM aMNnUTYAbl, @ TEMMble (KENTbIN,
KpacHbIi1) — Gonee BbICOKMM. [1pn KakaoM criefytoLlem 3axsaTte B
HWKHE YacTh CnekTporpaMMbl MOSIBASIETCS HOBIA CIOW, a
NpezLLIecTBYIOLLME CMOV CABUrAKOTCS Ha OAUH psf BBepX. INocne
npekpaLLeHus cbopa AaHHbIX NoNb30BaTeNb MOXET NPOKPYTUTB BCIO
cnekTporpammy B 06paTHOM HanpasfieHun 1 MOCMOTPETb 060
OTAEMbHbIA CNekTp.
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B pexume criektporpamMmbl 0TobpaxatoTcst MeaneHHo naMeHsitoLmecs cobbitus B PY
curHanax. Ha jaHHOM pycyHKe nokasaH CUrHanm ¢ HeCKOMbKUMM Nkamu. MameHeHuns
BO BPEMEHU 3HaYEHUIA YaCTOTbI 1 aMANUTYbl 3TUX MUKOB NETKo OTCIEXVBAIOTCS Ha
CreKkTporpaMme.

Ceepxwwupokas nonoca 3axsata — CoBpeMeHHble cpeacTsa
BecnpoBoHOI CBA3M Pa3BMBAOTCS O4eHb BbICTPO. B HIX YacTo
NCNonb3yrTCA TEXHONOrMn MakeTHOM nepegayn AaHHbIX U CrOXHbIe
CXeMb! LicppoBOI MOZYNSLMM. ITU BUALI MOLYNALMN UMEKT O4eHb
LUMPOKYIO NOMOCY YacToT. TpaanLMoHHbIE aHanM3aTopbl CnekTpa
nocrneaoBaTenbHOro (CKAHMPYHOLLME) UMW NapannensHoro (AUCKpeTHbIE)
TNa NNoxo I'IpVICI'IOCOﬁJ'IeHbI Ana unccnegoBaHna Takux CUrHanoB, Tak
Kak OHU MOTYT BAETb MULLb Y3KYH0 YaCTb CNEKTPA B Kbl MOMEHT
BPEMEHM.

LLnpuHa cnekTpa, 3axBaTbiBaEMOro 3a OAMH Lk cbopa faHHbIX,
Ha3bIBaeTCs NONOCoi 3axBaTta. TpaguLMOHHbIe aHanM3aTopbl CNekTpa
CKaHMPYIOT MONOCY 3axBaTa B YCTaHOBMEHHbIX Npeaenax Ans
MOCTPOEHNS HYXXHOTO M306paxeHust. B pesynbTaTe, noka aHanmsaTop
3axBaTbiBaeT u 06pabaTbiBaeT OANH y4aCTOK CNeKTpa,
npeacTaBnstoLLee HTEPEC COBbITE MOXET NPOU30ITY B APYrof YacTy
cnekTpa. BonbLMHCTBO aHanW3aTopoB cnekTpa, AO0CTYNHbIX CEroAHs Ha
PbIHKe, umetoT nonocy 3axeata 10 My, koTopas ¢ NOMOLLbI0
[OPOroCTOSLLMX ONUMiA MOXeT BbITb paclwmpena o 20, 40 unn paxe
160 MI'w.



Ytobbl cooTBETCTBOBATH TPEOOBAHMSAM COBPEMEHHBIX PY npunoxeHni
no nonoce YactoT, ocuunnorpadgsl cepum MDO4000C obecneunsaiot
nonocy 3axsata =1 [Tu. Mpn ycTaHOBKe 3HaYeHWs NONockl 063opa

1 I'Ty 1 MeHee ckaHMpoBaHMe BCEro AnanasoHa He TpebyeTcs. CnekTp
reHepupyeTest U3 AaHHbIX, NOMyYEHHbIX 33 OAWH 3aXBaT, NO3TOMY Bbl
rapaHTUpOBaHHO yBUANTE BCe COOLITUS, KOTOPbIE UCKAMN B YaCTOTHOM
obnactu. MockonbKy BCTPOEHHbI aHann3aTop CrnekTpa uMeeT
cneumanbHbin PY Bxoa, oH obnagaet pasHoMmepHoit AYX B nomnoce 4o
3 Ty mnm go 6 I, 4To BLIFOAHO OTNMYAET ero 0T ocuunnorpados ¢
BIN®, B koTopbix HabmnoaaeTcs cnag AYX go 3 ob B6nn3n BepxHeil
rpaHuLibl NONOChI MPOMYCKaHUS BXOAHOTO KaHana.
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OtoGpakeHue CreKTPOB CUrHaNoB NakeTHON Nepefayy aHHbIX, NOMyYeHHbIX 33 OANH
3axBar, Ha Bxofe 1 Bbixofe npeobpasosatens npotokona Zigbee (900 M) B
npotokon Bluetooth (2,4 My).

Tpacchbl cnektpa — Mpubopel cepun MDO4000C obecneunsaroT
yeTblpe pexuma 0TobpaxeHus CnekTpa (Tyuna Tpacc) CUrHanos ¢ BXxoaa
aHanuaartopa crnekTpa: HopManbHbIii, yCpeaHeHue, yaepkaHue
MaKCUMyMa, yaepkaHue MuHuMyma. MeTon eTekTupoBaHnst MOXeT
ObITb yCTAHOBNEH HE3aBUCUMO ANS KaXAO0ro TUna Tpaccsl. Kpome Toro,
MOXHO 0CTaBUTb ocuunnorpad) pabotats B pexume «Autoy, KOTOpbINA
CMOonb3yeTcs N0 YMOMYAHMIO 1 NO3BOMSET aBTOMaTUYECKN
yCTaHaBMMBaTh TUM AETEKTUPOBAHNS, ONTUMANbHbIA 1151 TEKYLLEN
koHdburypaumu. [ocTynHbl CneaytoLme Tunbl AeTEKTOPOB:
MOMNOXMTENbHbIV MUK, OTPULLATENBHBIA MK, YCPEAHEHWE, BbIOOPKa.
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MCI'IOJ'IbSyeMbIe TUNbl TPACC cnekTpa: HOpMaJ‘IbeII;I, yCpeaHeHue, yaepxaHve
Makcumyma, yaepxaHue MUHUMyMa

Ocuunnorpadbl cepun MDO4000C

Pexwum 3anycka: xaywun unu aBTomatuyeckun — Korga
NpeACTaBNEeHNs CUrHana BO BPEMEHHOM 11 YaCTOTHOM 06nacTsx
oToBpaxatoTCs Ha akpaHe OAHOBPEMEHHO, 3aXBaT CNEKTpa BCeraa
OCYLLECTBASETCS C 3anyCKOM MO CUCTEMHOMY COBbITIIO, MPW 3TOM
CNEKTP KOPPENMPOBAH MO BPEMEHN C 0TOOpaXaembIMu
ocuunnorpaMmamm Bo BpeMeHHoit obnact. OgHako ecnm Ha akpaHe
oTobpaxaeTcsi NpeACcTaBneHe TONbKO B YaCTOTHOM obnacTy,
aHanu3aTop cnekTpa MoXeT ObiTb HACTPOEH Ha aBTOMATUYECKMIA 3amyCK.
OTOT PEXIM NONe3eH NPy HEMPEPBLIBHbLIX U3MEPEHNSX B YACTOTHOM
obrnacTu, He CBA3aHHbIX C COBLITMSMW BO BpEMEHHOI 0bnacTu.

PacwmpeHHbIe BO3MOXHOCTM 3anycka No CUrHanam aHanoroBbIX,
uncpoBbIx u PY kaHanoB — [1515 paboTbi ¢ BbICTPO M3MEHAKOLLUMICS
BO BPEMEHM CUrHanamm, CBONCTBEHHbIMM COBpPeMEHHbIM PY
npunoxenuam, ocyunnorpadel cepun MDO4000C ocHalleHbl cucTemoi
3anycka, KoTopas NosHOCTb0 MHTErpupoBaHa ¢ PY, aHanorosbIMu 1
LncpoBbIMM KaHanamn. 3To 03HaYaeT, YTo 04HO cobbiThe 3anycka
no3BonsieT cornacoBaTtb cHOP faHHbIX cpa3y No BCEM KaHarnam, B
pesynbTaTe Yero MOXHO 3aXBaTUTb CNEKTP UMEHHO B TOT MOMEHT
BpPEMEHW, B KOTOPbIV NPOM3OLLIO MHTepecytoLLee cobbiThe BO
BpemeHHo obnacTu. Mpnbopbl OCHaLLEHbI MOMHEIM HAbOPOM PEXMMOB
3anycka Bo BpeMeHHOM 06nacTy, BKMtoyas 3anyck no qpoHTy,
nocnefoBaTenbHOCTH, AINTENBHOCTI UMMYAbCa, BPEMEHM OXUAaHNS,
BbIPOXEHHbIM UMMYNbCaM (PaHTaM), TOrM4eCKUM COCTOSHUSIM,
HapyLLEHMI0 BPEMEH! YCTaHOBKW/yaepKaHus, BpDEMEHN HapacTaHns/
cnaga, BUAeoCHrHary, a Takke pasnuyHbIMU TUnamu 3anycka no
nakeTam nocnefoBaTenbHbIX 1 NapannenbHbIX LWWH. Kpome Toro, MoXHO
HaCTPOWTb 3anyck Mo YPOBHIO MOLLHOCTY Ha BXOAE aHanuaatopa
cnekTpa. B kayecTBe nprmepa MOXHO NPUBECTM 3anyck no cobbIThio
BKIMIOYEHNS UK BbIKMoYeHns PY nepegaTymka.

HononnuteneHbln mogyns MDO4TRIG obecneunsaeT paciumpeHHble
BO3MOXHOCTY 3anycka no PY curHanam. 3ToT Moaynb no3sonseT
1Cnonb30BaTh YPOBEHb MOLHOCTU Ha BXOAE aHanu3aTopa crekTpa B
KayecTBe UCTOYHMKA ANs PasfnyHbIX TUMOB 3amycka: no
nocnefoBaTenbHOCTU, ANTENBHOCTI UMMYMbCa, BPEMEHM OXUAaHNS,
BbIPOXAEHHbIM UMMYNbCaM (paHTaM) U NOrMYECKM COCTOSIHUAM. Tak, B
4aCTHOCTH, MOXHO OCYLLECTBASATL 3anyck no PY umnynscy
onpefenéHHoN AnNUTENbLHOCTM UK ucnonb3oBath PY kaHan
aHanu3aTtopa crekTpa B Ka4ecTBe BXOAa Ans 3anycka no fornyeckium
COCTOsIHUAM, YTODbI 3amyckaTb ocuunnorpad Tonbko Toraa, koraa u PY,
1 ocTanbHble CUrHanbl akTUBHI.

P4 usmepenmna — Ocuunnorpadbl cepun MDO4000C BbINOMHSKOT TpH
BMOa aBTOMaTu4eckux PY n3mepeHuit: uamepeHne MOLLHOCTM CUrHarna B
kaHane, ko3athuumeHTa pasBsa3ky COCEAHUX KaHaMoB No MOLLHOCTW 1
LUMPUHBI 3aHMMaeMoil nomnockl YacToT. [pu akTuBaLmK kakoro-nubo 13
3TUX PEXVUMOB U3MEPEHNS ocLmnorpad aBToMaTUYECKW BKIOYaET
pexumM oTobpaxeHus cnekTpa 1 MeToa AeTeKTUPOBaHUS «YCpeaHeH ey
(«Average») 4ns onTUMM3aLMK Pe3yNbTaToB U3MEPEHMIA.



ABTOMaTHYECKOE M3mepeHune MOLLHOCTK B KaHane

O6HapyxeHne M nomex — TecTupOBaHWe Ha ANEKTPOMArHUTHYIO
coBmecTMocTb (AMC) obxoanTcs LOBOMBHO JOPOro, HE3aBUCUMO OT
TOro, NprobpeTaeTe nu Bbl 060pyL0BAHME ANS CAMOCTOSTENBHOIO
TECTUPOBAHWS UK ONNaynBaeTe CTOPOHHWE YCIyru MO TECTUPOBaHNIO
Ans cepTudmrkaLym Baller npogykuuu. Mpu aTom npegnonaraeTcs, YTo
Ballle 13aenue NpoxoanT cepTudmkaLmio Bnepsble. Heckonbko BU3NTOB
B TECTOBYI0 N1abOPaTOPUIO MOXET CYLLECTBEHHO MOBLICUTL CTOUMOCTb W
YBENWYNTbL BPEMS BbINOMHEHNS NpoekTa. MUHUMU3NPOBaTb U3AEPXKKM
MOXHO 3a cyeT BbisiBneHnst npobnem OMC Ha paHHUX aTanax
npoekTMpoBaHus. [ins onpegeneHns 4actoTbl 1 aMnanTyabl
napasuTHbIX CUrHanoB 06bIYHO MCMONb30BANMCH aHANM3aToPbI CNeKTpa
C KOMMneKTaMu Npo6HUKOB BAIvKHEro Nons, HO X BO3MOXHOCTY
OnpesensiTb NPUYMHY NOSIBNEHNS NPO6NEMbI JOBOMLHO OrpaHUYEHbI.
Tenepb pa3paboTumki BCe YalLe NPUMEHSIOT ocuunnorpadbl v
NOTNYECKIE aHANN3aTOPbI, NOCKOMbKY BOMbLIMHCTBO Npobnem,
cBSA3aHHbIX ¢ AMI, BO3HWKAOT B COBPEMEHHbIX YCTPOACTBAX B
pesynbTaTe CMOXHOrO B3aMMOLEMCTBIS MHOXECTBA LMDPOBLIX
CUrHanoB.

Mpnbop MDO4000C, obbeamnHstowumii B cebe ocumnnorpad, NOr4eckuii
aHann3aTop M aHanMaaTop CrekTpa, IBNSeTCs naeanbHbIM
WHCTPYMEHTOM ANsl BbISBNEHUS MPOOIEM aneKTpOMarH1THOM
COBMECTMMOCTY Npy pa3paboTke COBPEMEHHbIX yCTpoicTB. MHorme
npobnemsl, cBsi3aHHble ¢ AMIT 1 BO3HWKAIOLLME B reHepaTopax TakToBOM
4acToTbl, UCTOYHMKAX MUTAHUS U KaHamax NocnefoBaTeNbHON Nepeaaym
[aHHbIX, BbISBMSIOTCA B pe3ynbTaTe aHann3a BO BpEMEHHOM obnacTy.
ObecneunBas KoppenmpoBaHHoe Mo BpeMeHn oTobpaxeHune
aHanoroBbIx, Undposbix 1 PY curHanos, MDO4000C sasnsietcs
€MHCTBEHHbLIM NPUBOPOM, KOTOPbIA MOXET YCTaHOBUTb CBSA3b MEXAY
COObITMSIMM BO BPEMEHHOMN W YACTOTHO 06nacTsx.

CHsatne PY curHanoB ans usamepeHus cnektpa — logaya curHana Ha
BXOZ aHanM3aTopoB crekTpa 00bI4HO OCYLLECTBNSETCS NO KabenbHOM
TIMHWAW UK Yepe3 aHTeHHy. MpuMeHeHne AONOMHUTENBHOTO aganTepa
TPA-N-VPI B ocumnnorpacax cepum MDO4000C no3ssonset
1Cnonb30BaTh Nboi akTuBHbI NPobHUK TekVPI ¢ BxoaHbIM
conpotusnennem 50 Om. 310 obecneynBaeT AONONHUTENBHYIO MMOKOCTb
npu NOMCKE UCTOYHUKOB Nomex 1 obrneryaeT aHanu3 cnektpa bnarogaps
BO3MOXHOCTY BbICTpON nopaum Ha PY Bxoa Heobxoammoro curHana.

Kpowme Toro, Ans nccnegoBaHus CUrHanoB Manoi amnauTyapl
“Cnonb3yeTcs fononHuTenbHbIn npegycunurens TPA-N-PRE, koTopbiil
obecneynBaeT HOMUHANbHbIN KO dULMEHT yeunenns 12 ab B nomnoce
yactoT oT 9kl 7o 6 .

C nomoLubto onumroHansHoro agantepa TPA-N-VPI k PY Bxogy MOXHO NOACOEAMHNTDL
ntoboit akTmBHbI NPobHUK TekVPI ¢ BxoaHbIM conpoTusnerrem 50 Om.

Buayanusauus PY curnana — B okHe BpemeHHo obrnacTtu gucnnes
ocuunnorpada cepu MDO4000C oTobpaxatoTcs Tpy ocLMnnorpaMmbl,
KOTOpble MOMy4atoTCs 13 OCHOBHbIX | 1 Q KOMMOHEHTOB CUrHaNa,
noJaBaeMoro Ha BXoJ aHann3aTopa CrekTpa:

. AMI'IJ'II/ITy,ELa — 3aBNCUMOCTb MIHOBEHHbIX 3HA4YEHNI aMnninTyabl
noJaBaeMoro Ha BXoA aHanmaatopa CrekTpa ciurHana o1 BpeMeHu;

e Yacrorta — 3aBMCUMOCTb OT BPEeMEHU MIHOBEHHbIX 3Ha4eHNN
yacToTbl PY curHana oTHOCUTENbHO u,eHTpaanoM 4acToThbl;

¢ ®asa - 3aBMCMMOCTb OT BPEMEHU MIHOBEHHbIX 3HayeHni hasbl PY
cUrHana OTHOCUTENbHO LIEHTPanbHOM YacToTbl.

Bce Tpu ocumnnorpaMmmMmbl MOTYT OTO6pa)KaTbCF| Ha aucnnee
OAHOBPEMEHHO, I'IpW-IéM Kaxkgas U3 HUX MOXeT ObITb BKMHOYEHA UMK
BbIKIMOYEHa HE3aBMCMMO OT APYrnX oCLuIiorpamm. npeﬂ,CTaBﬂeHl/le PY
ocuunnorpaMmm Bo BpeMeHHOVI obnactu nomoraeTt TydLle NoHATb
noseaeHne M3MeHALLIEroca BO BpEMEHN paano4acToTHOro CurHana.
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OpaHeBas ocuunnorpamMma, otobpaxaemas BO BpeMeHHoit 0bnactu, npescrasnseT
3aBUCMMOCTb YaCTOThI OT BpEMEHY A5 CUrHana, NoaBaeMoro Ha BXOf, aHanuaaTopa
cnektpa. ObpaTute BHUMaHWe, 4To MHAMKaTop ST pacnonoxeH B obnacTtu nepexoga
C BbICLLE YaCTOTbI Ha HU3LLYI0, TakuM 0BPa3oM, aHeprus pacnpeaeneHa Mexay
HecKoNMbkUMM YactoTamu. C NOMOLLbI0 3aBUCUMOCTY YacTOTbl OT BPEMEHU MOXHO
NErko OTCNEXNBATL PasnuYHbIe CKAYKV YacTOTbl, YTO yNpoLLaeT OnucaHme
NOBEAEHMS YCTPOACTBA NMPU NEPEKIOYEHNN MEXAY YacTOTaMu.



PaclumpeHHbIin aHanu3 PY curdanoB — [pu coBMeCTHoI paboTe ¢
MO SignalVu-PC n onypen Live Link ocumnnorpadel cepun MDO4000C
CTaHOBATCS BEKTOPHbIM aHan13aTopoM CUrHanoB € Nosocoil 3axeaTa o
1 Iy, MporpammHoe obecneyerne BekTopHoro aHanu3sa SignalVu-PC
MO3BOMSIET YCKOPUTb aHann3, oTobpaxas Bce N3MEHeH!s
LLIMPOKOMONOCHbIX CUrHANOB BO BPEMEHM MPU NPOBELIEHUN
aTTeCTaLMOHHbIX UCTIbITaHNIA yCTPOICTB BecnpoBoaHon cesaan WLAN,
LwmpokononocHbIx PI1C, BbICOKOCKOPOCTHbIX CUCTEM CMYTHUKOBOMN CBSI3M
NN CUCTEM CO CkaukooBpa3Ho NepecTpoikoil YacToTbl. Cpean
[OCTYMHBIX ONUMiA aHanu3a — aHanua kavectsa curHanos Wi-Fi (IEEE
802.11 a/blgljin/plac), TectupoBaHue nepeaatynka Bluetooth Ha
COOTBETCTBME CTAHAAPTY, aHanM3 UMMyMbCHbIX CUrHANOB, U3MEPEHMS
napameTpoB ayAMoCHrHanoB, aHanua aHanoroson Mogynsuyum AM/MM/
®M, 06wyt aHanu3 LmhpoBoI MOAYNIALMM U MHOTOE ApYroe.

Ocuunnorpac MDO4000C coemecTHo ¢ MO SignalVu-PC aHanusupyet
MOAYnMpoBaHHbIe curHanel cranaapta 802.11ac.

[nyGokuit aHanu3 aHanoroBbIX, LMgpoBbIX U PY curHanos ¢
Koppensuuen no BpemeHn — KombuHupoBaHHble ocumnmnorpadbl
cepun MDO4000C - 370 nepeble B Mype ocuunnorpadbl co
BCTPOEHHbIM aHanM3aTopoM crnekTpa. Tenepb He HY)XHO 1ckaTb U
OCBauBaTb aHann3aTop crnekTpa, 4Tobbl UCCeaoBaTh CUrHan B
4acToTHOM obnacTi. BMecTo 3aToro Bbl MOXETe UCMONb30BaThb CaMblid
nonynsipHbI npubop — ocuunnorpad.

Mpm 3TOM (hYHKLMOHASbHBIE BO3MOXHOCTI OCLMnorpadoB cepum
MDO4000C He orpaHuyeHbl MPOCTLIM NPeACTaBMNEHNEM CUrHANOB B
4acTOTHOM 0BMacTy, 4To NO3BONIAOT AeNaTh 1 0BbIYHbIE aHANM3aTOPbI
cnekTpa. beccnopHbiM NpenMyLLECTBOM HOBLIX MPUOOPOB SBMSETCS UX
CnocoBbHOCTb COOTHOCKTL COOLITUS B YaCTOTHOI 06nacTyi ¢
BbI3bIBAIOLLMMM UX MPUYMHAMU BO BPEMEHHOW 0BracTu.

Ecnu B ocuunnorpadbe 3ageincTBoBaHbl 04HOBPEMEHHO
PagMo4acTOTHbIN W N0BOI M3 aHANOroBbIX UK LMGPOBLIX KaHAMOB,
pucnnen npubopa fenuTcs Ha ABe YacTi. BepxHss YacTb cryxuT 4ns
TPaAMLMOHHOIO NPeaCTaBeHUs CUTHaNOoB BO BPeMEHHOI obnacTu. B
HWXHel YacTn oTobpaxaeTcs curHan ¢ PY Bxoga B 4acToTHOM obnacTu.
Ocobo noag4epkHEM, YTO NpeLCcTaBneHNe CUrHana B YacTOTHOM obnacTu
ABnsieTcs He 06bIYHbIM BbICTpbIM Npeobpasosannem Pypee (BID)
CUTHasoB C aHanoroBbIX Ui LdpoBbIX kaHanos npubopa, a
MOSHOLIEHHbIM CNEKTPOM CUrHana, nonyyexHoro ¢ PY Bxoga.

Ocuunnorpadsbl cepumn MDO4000C

ElLe oaHO BaxHOE OTNINYME 3aKIO4AETCS B TOM, YTO B TPAAWULIMOHHOM
ocuunnorpade ¢ gyHkyuen brd, kak npasuno, MOXHO yBuUaeTb Nbo
npeactasnerne bIN®, nubo npeacTaeneHne curHana Bo BPEMEHHOM
obnactu, Ho Hukoraa 06a ogHOBPEMEHHO. MpuyrHa 3Toro KPoeTcs B
TOM, 4YTO 06bI4HbIE OCLMNOrpadibl UMEOT TONMBKO OfHY cucTeMy cbopa
AaHHBIX C eAUHCTBEHHBIM HabOPOM MONb30BATENLCKNX HACTPOEK, TaKuX
KaK AnvHa 3anucu, YactoTa AUCKPETU3aLMN 1 CKOPOCTb PasBepTKy,
onpegensioLLmMx npeacraBneHne AaHHbIX. B npoTMBONONOXHOCTL aTOMY,
ocuunnorpadsl cepum MDO4000C “MetT He3aBUCUMYHO CUCTEMY
3axsara no PY Bxogy, koTopas koppenupoBaHa fno BpeMeHu ¢
CcUCTEMaMM 3axBaTa aHamnoroBbIx 1 LMGpoBbIX kaHanoB. OTO NO3BONSET
ONTUManbHO HacTpamBaThb NPEACTaBNEHNs B kaxaoi obnactu,
obecneymnBas NOMHyLO KOPPEnsLMo N0 BPEMEHU NPX MPOCMOTPE BCeX
aHanoroB.bIXx, LndpoBsbIx 1 PY curHanos.

CnekTp, oToBpaxaeMmblii B YaCTOTHOM 0611aCTh, COOTBETCTBYET NEpUoy
BpemeHu, 0603HaYeHHOMY KOpPOTKON OpaHXeBOI NON0COiA, KoTopas
pacrnonoxeHa BO BPEMEHHOI 061acTu 1 Has3blBaeTCs "BPEeMEHEM
cnektpa" (Spectrum Time, ST). Ocuunnorpad cepun MDO4000C
no3BonseT nepemelatb uHanMKkaTop ST Mo 3aXxBa4eHHOMY curHany,
yT0BbI MCCeaoBaTh M3MEHeHWe cnekTpa PY curHana Bo BpeMeHU.
Cnepyet 0TMETUTb, YTO UCMOMb30BaHWe ST BO3MOXHO KaK Ha «KUBOMY,
TaK W Ha COXpaHEHHOM curHare.

" Spectrum time
indicator

Time domain
view

- AddrTWI: 50 { Data: 00 }

SCLK
sbA

{ Addr[R]: 50 { Data: 10 1

(@ _200mv ( 0.0MS/S

| |10k points

Frequency
. Domain view

(G Ref: ~10.0 dBm

BepxHsas yacTb guennes ocuunnorpada cepun MDO4000C cryxuT ans
0TOBpaXeHUs BO BpEMEHHO 06n1acTi CUrHarmoB, NOCTYNaroLLMX Ha aHarorosble 1
LMcpOBble KaHambl, B TO BPEMSI KaK HUXKHSIS YaCTb AMCTNES MOXET UCMONb30BaTLCS
ANs NPeACTaBMEeHMs B YacTOTHON obnacTu curHana ¢ PY Bxoga. OparxeBas noroca
— nHaukaTop «Spectrum Time» — ykasblBaeT Ha Nepuog BPEMEHH, UCMOMb3YeMbIi
ans pacyéta PY cnekrpa.
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1. MNpeacTaBnexne BO BpeMEHHOM W YacToTHON obnacTax curdana ®AMY B npouecce
BKMloYeHus. Ha kaHan 1 (xéntas ocuunnorpamMma) nofaH curHan BknoyeHus MNYH.
Ocumnnorpamma kaHana 2 (rony6as) otobpaxaet curHan ynpasnenus ['YH. CurHan
LWnHb!l SPI, no koTopoi nporpammupyeTcs Yactota PAMY, noctynaet Ha Tpu
LMcpoBbIX kaHana v aBTomatudecku aekoaupyetcs. Obpatute BHUMaHWe, YTO
nHankaTop ST pacnonoxeH nocne MomeHTa BknoyeHns MYH u coBnagaet no
BPEMeH ¢ koMaHgamu WiHbl SPI, 3agatolmmu HyxHyto yactoty ®AMY, pasHyio
2,400 [Ty, 3ameTiM, YTO NPY BKKOYEHUN CXeMbl YacToTa PY curHana pasHa

2,5564 .
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[2)/PLL voltage
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2. VHovkatop «Spectrum Time» nepemelyéH npumepHo Ha 90 Mkc Bripaso. CnekTp
CurHana B 37OV TOUKe ykasblBaeT Ha To, 4o ®AMY HaxoguTcs B NpoLiecce HaCTPOiKL
Ha HyxHyto yactoty (2,400 ITw). B gaHHbI MOMEHT YacToTa NOHM3Mnack A0

2,4924 Tu.

[T}vCO Enable

25 PLL Voltage
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0.00 dBm Scale: 10.0 dB/div ) (CF:_2.40000000GHz ) ‘S © 400.000MHz

RBW: 400kHz

3. ViHavkatop «Spectrum Time» nepemelLéH ewwé Ha 160 Mkc Bnpaso. B aTo Touke
CMeKTp curHana ykasbiBaeT Ha 1o, 4to GAMY chakTyeckn «npockoumna» 3afaHHyo
4acToTy Ao 3HayeHus 2,3888 My,

[D/VCO ENablesmmmmmmsns

[23PLL voltage
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10k points
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4. B utore npumepHo Yepes 320 mkc nocne BkntodeHus M'YH cuctema GAMY
HacTpamBaeTcs Ha Tpebyemoe 3HadeHve YacToTbl 2,400 M.

3- NeHepaTOp curHanoB NPou3BOSIbHOMN (hOpPMbI U
CcTaHAapTHbIX PYHKUUK (onuus)

Ocumnnorpad cepu MDO4000C comepxuT OnuUMOHaNbHbIN
BCTPOEHHbIN reHepaTop CUrHarnoB Npou3BosbHOM hOpMbl 1
cTaHgapTHbIX dyHkumi (onumus MDO4AFG), naeaneHblid Ans ummutawmm
CUTHanoB JaT4MKOB B NpoLiecce 0Tnaakv unm ans aobasneHus Wwyma k
nonesaHbIM CUrHanam npu MOLEeNMpOBaHUM HEBNAronpPUSTHBIX YCMOBWIA.



BCTpoeHHbIN reHepaTop CUrHaroB NpoU3BOSLHOM (hopMbI U
CTaHAAPTHbIX (hyHKLWA BblgaeT curHasbl ¢ yactoton 4o 50 MI'y, B
YaCTHOCTW CUHycOWaarbHbIe, NPSIMOYrofbHbIE, NUM00BpasHbIe 1
UMMYFbCHbIE CUTHAMbI, MOCTOSHHBIN TOK, LWYM, CUrHasbl (YHKLMA
kapauHansHoro cuHyca (Sinc), Maycca u JlopeHua, SKCnoHeHLMansHoro
noAbema 1 cnaga, raBepcuHyca 1 kapanocurHan.

waveform

Arbitrary
Sine

square

Pulse

N/ Ramp
DC
Noise
Sin(x)/x
Gaussian
Lorentz
Exponential Rise
Exponential Decay

Haversine

HIOOMSIS H 7 o.oov‘
100.00KHZ 50 00000s J[10k points

Frequency 100.00kHz  Period 10.000ps
Amplitude 500.00mvpp  High 250.00mv
Offset 0.0000 V Low —250.00mV.

output

waveform waveform
Sine Settings

Settings

Bbi6op TMNa curHana Bo BCTPOEHHOM reHepaTope CUrHamnoB NPoM3BONLHON HOPMbI 1
CTaHAAPTHBIX PYHKLMIA.

MamsTb reHepaTopa CUrHaNoB NPOM3BOMNbLHOI hOPMbI COCTABNSET [0
128 000 Touyek. B Hee MOXHO 3anucaTtb curHan ¢ aHanoroBoro Bxoga, 13
COXPaHEeHHOro BHYTPEHHero haina, co cbemHoro Hakonutens USB unu
C BHELUHero komnbtotepa. CurHan, 3anucaHHbIN B peaakTpyemyio
namsiTb, MOXeT BbITb MOAN(ULIMPOBAH C MOMOLLBH SKPAHHOTO
pegakTopa, a 3aTeM nofaH Ha BbIxog reHepaTopa. Ocuunnorpadbl
cepun MDO4000C cosmecTtumbl ¢ MO ArbExpress Tektronix,
Mo3BONAKLLMM ObICTPO 1 NETKO CO3AaBaTh U PeAaKTMPOBaTh CIIOKHbIE
CUrHarbl Ha BHELLHEM KoMnbtoTepe. UTobbl nonyuuTs Tpebyembii
CWrHan Ha BbIxofe reHepatopa, ain ¢ CUrHanom HyxHo nepenucatb B
penaktvpyemyto namsatb ocuyunnorpacdpa MDO4000C vepes nHTepdeiic
USB, LAN unu ¢ ucnonb3osaHnem cbemHoro Hakonutens USB.
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250mv

Level
63.000mv.

Insert
Point

Delete
Point
-250mv
867.43us 872.55us

1.0000kHz 500.00m 333-4000115 10k 10k points

248mv. Toops 10 OMS/s H 7 1i9mv

3 Freq. 1.0000kHz Period 1.0000ms
Create Load e
cisti W " Ampl. 500.00mvpp High  250.00mv
Existing New Waveform | ofrsei 0.0000 v low _ 250.00mv

PenakTtop Ans N0TO4EYHOr0 PeakTMPOBaHIS CUrHANoB NPOKU3BONLHOM POPMbI.

Sav
wa\refo rm

4- Jlornyeckuin aHanusatop (onuus)

TNornyeckuin aHanusatop (onuyns MDO4MSO) npepoctasnset

16 LMdPOBbIX KaHANOB, UHTErPUPOBAHHBIX B MHTEPENC NONb3oBaTENS
ocuunnorpada. 310 ynpoluaet paboTy u obneryaet pelueHne npobnem
npu paboTe ¢ curHanamm B pasHblx obnactsx.

Y PP PR . A R W T

2/ STROBE ¢

¢ [counTs

Ocuunnorpad cepun MDO4000C obecneunsaeT 16 LnhpoBbIX KaHanoB, YTo
no3BonsieT HabnoaTh 1 aHanu3npoBaTh KOPPENMPOBaHHbIE MO BPEMEHH
aHarnoroble 1 LpOoBbIE CUTHarbI.

LiseToBoe kogupoBanue ocuyunnorpamm — Ocuyunnorpadeb
MOAAEPXMBAIOT LIBETOBOE KOAMPOBAHNE MOTNYECKMX YPOBHEN LIMGPOBbIX
CUTHanoB, BbIAENASA €ANHULbI 3eMEHbIM LIBETOM, @ Hym — CUHUM.
L{BeToBOE KOAMPOBAHNE TaKKe UCTIONb3YeTCH B MOHUTOPE LIM(POBLIX
kaHanos. MoH1TOp oTobpaxaeT ypoBeHb CUrHana (BbICOKMIA UMM HU3KNIA)
WK HeyCTaHOBMBLLEECS COCTOSHWNE CUrHana, 4YTo NossonseT
onpefensTb akTUBHOCTb KaHana He 3arpoMoXaas akpaH passépTkamu
CMrHanos.

BcTpoeHHas cxema o6HapykeHUst MHOTOKpaTHbIX NEPEeXoaoB
oKpaLunBaeT POHT curHana 6enbim LIBETOM MPU HANU4UK B 3TON TOUKE
MHOXEeCTBa NepexoaoB. berble (POHTbI YKa3bIBaOT Ha TO, YTO MpK
PaCTSHKEHWUW CUrHana Ny 3axeate ero ¢ bonee BbICOKOM YacTOTOM
AMCKPETU3ALMM MOXHO NOMTy4NTb AONOSTHUTEMBHYI0 MHAOpMaLyto. B
BonbLUMHCTBE CryYaeB pacTskeHne No3BONSeT yBUAETb UMMYNbChI,
He3aMeTHbIEe NPY MPEXHUX HACTPOKax passepTkn. Ecnn Benble poHTbI
COXPaHSIOTCS M NOCNe MaKCMManbHOro PacTSHKEHNS!, TO MOBbILLEHWE
4acToThbl AMCKPETU3ALMM NPU CrIedyHoLLeM 3axBaTe MO3BOMMUT BbISIBUTH
BbICOKOYACTOTHY0 MHGOPMALWIO, HELOCTYMHYHO NPU NPeablayLLnX
HaCTpoMKax.

113 HeckonbKMX LIMPOBLIX KaHaMOB MOXHO ChOpMUPOBAThL rpynmy u
BBeCTV ¢ USB knaBmaTypbl METKW ANs Kaaoro kaHana. CurHarnsl MOXHO
00beanHATL B rpynny, NPOCTO pa3MeLLas Ux Ha 9KpaHe OAWH PSAoM C
Apyrvm.



TexHnyeckoe onucaHune

Ierighe
5 (M

LiBeToBOE KOAMPOBaHWE LGPOBLIX CUTHAMOB NO3BONSIET 0GBEAMHSTH UX B rpyMMbl,
MpoCTO pasMelLLasi Ux Ha 3KpaHe OAMH psAoM ¢ ApYriM. MoMeyeHHbIe LndpoBble
kaHanbl MOXHO nepemeLyaTb eauHoN rpynnon.

Korga rpynna chopmupoBaHa, Bce kaHanbl rpynibl MOXHO NepemeLLaTh
Mo 3KPaHy OIHOBPEMEHHO. JTO CYLLECTBEHHO COKpaLLaeT Bpems
HaCTPOWKY, KOTOPOE YBENUYMBAETCS NPU OTAENLHOM NepeMeLLEHUN
Kaxgoro kaHana.

Pexum GbicTporo 3axeata MagniVu® — OcHoBHoil pexum 3axsaTa
UMcpoBbIx curHanos ocuunnorpadgos cepun MSO4000C nossonset
3anmucbiBath Ao 20 MITH. To4ek co ckopocTbio 500 MBbI6./c (paspeLueHve
2 He). Kpome aToro ocuunnorpadbl NpeanaralT pexuM 3axsaTa co
CBEPXBbICOK/M Pa3peLLeHeM Mo BPEMEHW, NOMyYNBLUNIA HA3BaHWe
MagniVu, koTopbIi NO3BOMSET 3anuchIBaTh B NamsTh npubopa

10 000 Touek co ckopocTbio 0 16,5 'BbI6./C (paspeLueHve 60,6 nc). Obe
ocuunnorpaMmbl — ocHoBHast 1 MagniVu — 3axBaTbIBalOTCS NpU Kaxaom
3anycke, Npu 3TOM MOXHO NEPEKNOYaTLCH MEXIY HAMMU W BbIBOAUTL UX
Ha 3KpaH B pexuMe OCTaHOBIEHHOW UMK XnBoW passepTku. MagniVu
00n1apaeT 3HaUMTENBHO NyYLLIMM paspeLLeHeM No BPEMEHH, YeM
ApYrue cMCTeMbl 3axBaTa aHanoryHbIx Mogernei ocuynnnorpados
ApYrux nponssoauTenei, obecneynsas yBepEHHOCTb NpY BbIMOMHEHU
TOYHbIX U3MEPEHNIA BPEMEHHbIX COOTHOLLEHMI LMEPOBbIX CUTHAMOB.

Pexum 3axsata MagniVu obecneunsaet paspeLueHue no Bpemenn 60,6 nc, no3sonss
BbINOMHATb TOYHbIE M3MEPEHIS BPEMEHHbIX XapaKTEPUCTUK LMcPOBbIX CUrHAMOB.

Mpo6Huk P6616 MSO — OT10T yHMKanbHIA NPO6HWUK MMeeT ABa noaa no
BOCEMb KaHamnoB. Kaxablil 13 BOCbMM CUrHanbHbIX kabenel noga
CHabeH HaKOHEYHUKOM C BO3MOXHOCTbIO MOAKMOYEHNS BbIBOAA
3a3eMreHus, YTo ynpoLLaeT NOAKMIYEHNE K TECTUPYEMOMY YCTPOCTBY.
[ins BbicTpON NAEHTUMKaLMM NepBbI kabenb Kaxaoro noga okpalleH
B rony6oi LBeT. B kauecTBe 06LLero KoHTaKkTa «3eMny» UCroNb3yeTcs
MMOCKMIA LUTbIPEBOI KOHTAKT, LIMPOKO NPUMEHSIEMBI B TECTOBbIX
ocHacTkax. [Ins nogknoYeHus K rpynnam LUTbIPeBbIX KOHTAKTOB Ha
nnate TECTUPYEMOro YCTPOMCTBA Ha HAKOHEUHMKM NpobHIKa P6616
HYXHO YCTaHOBWUTb afanTepbl, YANUHSIOLLME «3eMIISHOM» KOHTAKT.
P6616 obnazfaeT npeBOCXOAHLIMU ANEKTPUYECKAMM XapaKTEPUCTUKaMM
— €ro BXofHas eMKOCTb cocTaBnsieT Bcero 3 n®, BxogHoe
conpoTuenexure 100 kOm, YacTota perncTpupyembix LMPOBLIX
curHanos npesbiwaet 500 MI'y, a 4nuTenbHOCTL MMMYBCOB — Nopsiaka
1 He.

MMpo6Huk P6616 MSO nmeet gBa noaa no BOCEMb KaHaroB Kaxabli 47st YIPOLLEHs
MOAKIIOYEHNS K UCCReSyeMOoMY YCTPOMCTBY.

5 — 3anyck no curHanam nocrnegoBaTesibHbIX WWH U
ux aHanus (onuus)

CwurHan nocnefoBaTenbHON WKHbI COLEPXMT, Kak NpaBumo, afpec,
yNpaBnsioLLyto MHOPMALWIO, AAHHbIE 11 TAKTOBYHO 4acToTy, 4TO
3aTpyaHSIeT MHTEpNpeTaLyio 306paxeHns Ha akpaHe ocuumnnorpada u
BblENEHNE MHTEPECYHOLLMX COOBITUN.

CpenctBa aBTOMATUYECKOrO 3anycka, AeKoANpPOBaHUS 1 noucka
cobbITWI 1 YCTOBWIA B CUTHAanax, nepeaaBaemblx N0 NOCneL0BaTeNbHOM
LUWHe, NPeA0CTaBNSIOT HaAEXHbI HAbop CpeaCcTB OTNaaKM
nocneaoBaTenbHbIX WUH. Bbl MOXeTe OLEHNUTb JOMONHATENbHBIE
BO3MOXHOCTYW aHanmaa 1 3anycka no curHanam nocrnegoBaTtenbHbIX
LUVH, BOCMONb30BaBLLKch 30-oHeBHON BecnnaTHo NnLeH3nen.
[encTane 3TN NULEH3NN HAYNHAETCS C MOMEHTA NEPBOrO BKITOYEHNS
npubopa.
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3anyck no KOHKPETHOMY MaKeTy NOMHOCKOPOCTHOM WiHbl USB. XenTas
ocuunnorpamma npeacTaensiet coboit curHan D+, a cunsis — D-. OcuunnorpamMma
CUrHana LWHbI Moka3blBaeT AEKOAMPOBaHHOE COAEPKMMOE NakeTa, Bkrtovas Crapr,
CuHxpoHusauuto, MigeHtndukarop naketa, Aapec, KoHeuHyto Touky, KOHTpombHyo

cymmy, flaHHble u Cton.

3anyck no curHanam nocnefoBaTeNbHbIX WKUH — 3anyck no
COAEPXMMOMY MakeTa, HanpyuMep Mo Havany naketa, 3agaHHbIM
agpecam, 3aAaHHOMY COAEPKaHMIO AaHHbIX, YHUKANbHbIM
ngeHTudmrkaTopam 1 T. n., TakX pacnpoCTpaHEHHbIX
nocneaoBatenbHbIX MHTepdeiicos, kak 12C, SPI, USB 2.0, Ethernet,
CAN, CAN FD (ISO n He-ISO), LIN, FlexRay, RS-232/422/485/ UART,

MIL-STD-1553, ARINC-429 u [?S/LJ/RJ/TDM.

I'Ipe.qC'raBneHMe WWHbI — BbICOKoypOBHEBOG KOM6MHMpOBaHHOE
npeacrtaBreHne oTaenbHbIX COCTABNALWMNX CUTHanNa LWnHbI (TaKTOBOIZ
4acTOoTbl, AaHHbIX, Bbl60pa Kpuctanna u . I'I.) ynpoLlaeT Nouck Havana u
KOHLIa NakeToB U I/I,quTI/ICbVIKaLWIIO X KOMMOHEHTOB, TaknX Kak agpec,
[aHHblEe, VI,D,eHTM(bMKaTOp, KOHTPOIbHaa cymma 1 1. .

ﬂeKO,qI/IpOBaHVIe CUrHanoB WKH — YcTanm OT NOCTOSIHHOMO noucka
TaKTOBbIX YaCTOT, HyNen n eanHnL? Hapgoeno o6beanHsiT GuThI B
BaiTbl 1 BbIMUCIATL LUECTHAALATEPUYHbIE 3HA4YeHUs? Tak nopyyuTe aTy
paboTy ocuunnorpady! Mocre Toro kak Bbl ONPEAENNATE LUKHY,
ocuunnorpacsl cepun MSO/DPO4000C 6yayT fekoanpoBaTh Kaxablii

nakeT Ha 3TOM LUKHE K OT06pa>|(aTb €ro 3Ha4yeHne B

LecTHaaUaTepuyHoM, 4BOUYHOM, AecaTuyHoM (Tonbko USB, Ethernet,
MIL-STD-1553, ARINC-429, CAN, CAN FD, LIN n FlexRay),
[ECATUYHOM CO 3HaKOM (Tosbko 12S/LJ/RJ/TDM) urmn ASCII (Tonbko

USB, Ethernet n RS-232/422/485/UART) chopmare.

Ocuunnorpadbl cepun MDO4000C

CraHpapTbl nocneaoBaTeNbHbIX WWH, NOAAEPKUBaEMble
ocuunnorpacom MDO4000C

CraHpapt 3anyck, 3akaxuTe onuuio
[eKoaupoBaHue,
nouck
Betpansaemble | 12C la DPO4EMBD
cucTemel SPI La DPO4EMBD
KomnbtoTep RS232/422/485, | [a DPO4COMP
UART
UsB USB Hu3ko-, [a (3anyck ans DPO4USB
MONHO-, HM3KO-, NOJTHO-,
BbICOKOCKOPOCTHbI | BbICOKOCKOPOCTHbI
€ LUMHbI X LUKH)
BbicokockopocTHa
S LWKHa
nopaepxuBaeTcs
TONbKO MOZEeNsiMU
C noroco
npomnyckaHus
11y
Ethernet 10Base-T [a DPO4ENET
100Base-TX
AstomobunbHas | CAN, CAN FD [a DPO4AUTO unn
3MeKTPOoHMKa (ISO n He-ISO) DPO4AUTOMAX
LIN Ja DPO4AUTO nnm
DPO4AUTOMAX
FlexRay Ja DPO4AUTOMAX
BoeHHoe 1 MIL-STD-1553, Na DPO4AERO
aapokocmmyeckoe | ARINC-429
obopygoBaHune
Ayaunocuctembl 1S [a DPO4AUDIO
LJ,RJ Ja DPO4AUDIO
TDM Ja DPO4AUDIO




TexHunyeckoe onucaHue

Tabnuua cobbiTnn — Kpome 0TOBpaxeHns 4eKOANPOBAHHBIX
MaKeTHbIX AaHHbIX Ha caMoii ocLMnorpaMme, MOXHO NpescTaBnsTh
3axBaueHHble B namsaTb npubopa nakeTbl B TabnuyHon hopme nogobHo
TOMY, Kak OHW NPeACTaBNSIOTCS B IMCTUHIE Nporpammbl. [pn 3ToM
nakeTbl CHabXarTCst METKaMW BpEMEHM 1 pa3buBatoTcs Ha cTonbLbI
QNS KaXA0ro OTAENbHOro TUMa curHana (agpec, AaHHbIe U T. M.).
Cogepumoe TabnuLbl cobbITUI MOXHO COXPaHUTL B GhopmaTe .Csv.

M 1.00ms
Vertical
—1.50 div

T o

Zoom Factor: 100 X Zoom Position: —1.20s

Identifier Data CRC Missing Ack

7B7E 9A9C 37EE
330A
0103 562D
10000001 1122 3344 55 6A65 —
12345678 1122 3344 5566 7788 4C2 ‘0,,‘ off

Event Table

Event Table

1597EEB2 FFFF 0000 EEEE 1111 216E
519 4269 6C6C 7744 -
1597EEB2 AE4F FFF1 0272 DF6B 2180

=
527DE32 11 7F3D File Details

140014 1122 33 H
160016 1122 3344 55 3911
18181818 F1F2 F3F4 F5F6 F7 5F9B S
0 0000 0000 0000 0000 3DAF (ot Telola
757 Remote 2088
TASSAASS Rermote Fram EEER
57 4568 6C65 7273 7D95
1597EEA3 DES5 CBFA 5D45 ADSC___1DED
1122 61A8
1122 3344 3751
s 1122 3344 5566 5DF7
2.157ms CI1C2 C3C4 B7B6 B4B4___ 69DB
selects an event

(@ s00mv Start of Frame ‘

%
hts

Bus Define Tl Bit Rate

CAN Inputs 500000 Bus Display = Event Table

Tabnuua cobbITuii 0ToBpaxaeT AeKOANPOBaHHbIE MAEHTUDIKATOP, KOA ANNHbI
panHbix (DLC), AaHHbIe 1 KoHTponbHYt0 cymmy (CRC) Ans kaxaoro nakeTa WuHb
CAN B TeyeHve AnUTENbHOTO 3axBara.

lMowuck (3anyck no curHanam nocneaoBaTenbHbIX WKUH) — 3anyck No
CWrHanam nocrneaoBaTenbHbIX WWH 04eHb NONE3eH 415 BblAeNeH!s
WHTEpeCcytoLLX cobbITuit. Bbl 3axBaTinm Takoe cobbiTue U XOTUTE ero
npoaHanuavpoBartb, YTO Aenath fanblue? PaHblue Ans noucka NpuymnHbl
BO3HWUKHOBEHMS TOMO UMM MHOMO COBbITIS BaM NPULLNOCH 6bl BPYYHYHO
npocMaTpuBaTh OCLMNIOrpaMMbl, NOACHUTLIBas 1 Npeobpasyst 6uTsl.
Tenepb y Bac ecTb ocyunnorpad, No3BonSLLMIA aBTOMATUYECKN
npOCMaTpuUBaTh 3aXBaYeHHbIE AaHHbIE W BbIMOMHATH MOUCK MO
yKa3aHHbIM KpUTEPUSIM, B TOM YMCHE M MO COAEPXKMMOMY NaKkeToB
nocnenoBaTenbHbIX AaHHbIX. Kaxnoe obHapyxeHHoe cobbITue
cHabxaeTtcs MeTkow. [1ns1 6bICTPON HaBUraLmm Mexay MeTkamu
[0CTaTO4HO HaxaTb kHomkw Previous (Hasap) (<) u Next (Bnepep)
(—) Ha nepegHeit naHenw.

6 — LincdopoBon BoNnbTMETpP 1 YacToTOMEP

Ocumnnorpad MDO4000C comepxuT BCTPOEHHbIE 4-paspsiaHbIii
UMcpoBOII BONLTMETP U 5-paspsaHbiin yactoTomep. CurHan ¢ noboro
aHarnoroBoro Bxoga ocuunnorpada MoxXeT 6bITb NoaaH Ha BONbTMETP
Be3 nepeknioyeHns NpobHMKoB. PeaynbTaThl U3MEPEHNs AMHaMUYecKm
oToBpaxatoTcs Ha aucnnee B UudpoBoil 1 rpacuyeckor popme. Ha
pucnnee Takke 0TobpaxatTcs MUHUMaNbHOE, MakcMManbHOe 1
CpeaHee N3MepeHHbIe 3HaYEHNS 1 AnanasoH 3HaYeHWi, U3MEPEHHbIX B
TeyeHne npeplayLUero S-cekyHaHoro uHTepeana. Lindposon
BOMbTMETP 1 4aCTOTOMEP UMEDTCS BO BCex Mogensx cepun MDO4000C
W aKTUBMPYIOTCS NpK peructpaumm npubopa.

Trig'd
43.95mV e e
48.08mv

[ SSSEUSSE
-500.0mvV 500.0mv req.  1.0000kHz

1}

FAVATAYA

@ o (e w7 | (@ 7 o)
(AFG_Sine 1.0000kHZ 500 #v633.6000s J (10K points

waveform waveform
Sine Settings

Frequency 1.0000kHz P 1.0000ms
Amplitude 500.00mVpp High 208.00mv
Offset 47.000mV Low —204.00mV.

Pe3yanaTb| N3MepeHns B Te4eHne 5-CeKyH,CI,HOI'O WHTepBana npeactaBneHbl ¢
yKkaszaHMeM MUHUMasbHOro, MakCuManbHoro 1 cpeaHero 3HaYeHUit NOCTOSIHHOTO
HanpsxeHus. [Noka3aHa Takxe YactoTa curHana.

Qutput
Settings

Mnardopma ocumnnorpados cepun MDO4000C

Ocuunnorpac MDO4000C npu3saH obrerynts Bally paboty. BonbLuoit aucnnei ¢
BbICOKMM pa3peLLeHneM nokasblBaeT Membyaiilume nogpobHOCTH curHana.
CnelnanbHble opraHbl ynpaBreHust Ha nepeaHen naHenu ynpolyatot paboty. [lsa
xocT-nopTa USB Ha nepeaHeit naHenu no3BonsioT COXpaHATb CHUMKM SKpaHa,
HacTpOiik1 Npubopa 1 ocLMMNorpamMmMbl Ha BHELLHWUX HOCUTENSX.

BonbLwoii gucnneii ¢ BbICokMM paspewennem — Ocuunnorpadgbl
cepum MDO4000C obopyanosaHb!l 6onbLunm spkium 10,4-4t0AMOBbIM
(264 mm) ueTHbIM Ancnneem (XGA) co CBETOAMOAHO NOACBETKON,
MO3BONSIOLLMM PACCMOTPETh MeNbYaiLLme nogpo6HOCTH curHana.

Uutepdbeincbl — Ocumnnorpad MDO4000C nmeeT HeCkonbKo NOpTOB,
KoTopble MOryT BbITb 1CMOMNb30BaHbI A8 COEANHEHNS Nprubopa C CeTbio,
HenocpesCTBEHHO C KOMMBIOTEPOM UMK APYTAM KOHTPOSBHO-
n3mepuTenbHLIM 060PYAOBAHMEM.

e [lga xoct-nopTa USB 2.0 Ha nepegHeit naHenu u gga XocT-nopTa
USB Ha 3agHei naHenu no3eonstoT Nerko nepegaBath CHUMKM
aKpaHa, HacTpouku npubopa 1 AaHHble CUrHana Ha CbeMHbI
Hakonutenb USB. Knasuatypa USB MoxeT 6biTb NOACOEANHEHA K
xocT-nopty USB v ncnonb3oBaHa Ans BBoAa AaHHbIX.

e [lopt USB 2.0 Ha 3agHel naHenu 1cnonb3yeTcs 4ns
AUCTaHLMOHHOTO yNpaBfieHus ocumnnorpadoM 0T KOMMbIoTepa uinm
QNS HenocpeaCTBEHHON NevaT pesynbTaToB U3MepeHUii
MOMOLLbIO MPUHTEPA, COBMECTUMOTO C TexHonoruel PictBridge®.



o CraHgaptHblit nopt 10/100/1000BASE-T Ethernet Ha 3agHei
naHenu npubopa no3BonseT Nerko NOACOeAUHATLCS K NOKanbHOM
ceTn, obecneynBaeT BO3MOKHOCTb NevaTy C NOMOLLI CETEBOTO
npuHTEpa 1 nevaTn CooBLUEHWI SNEKTPOHHO NOYTHI, a Takke
coBmectumocTb ¢ LXI Core 2011. BO3MOXHOCTb MOHTMPOBaHUS
CeTeBbIX ANCKOB YNPOLLAET COXpPaHEHNe KOnuii akpaHa,
KOH(MrypaLMOHHbIX (hainnos 1 pe3ynbTaToB N3MEPEHMI.

¢ BbixogHoW BUAEONOPT Ha 3aaHen naHenv npubopa no3sonser
BbIBOAMTL M30OPaEHNS Ha BHELIHWIA MOHUTOP UMK MPOEKTOP.

WHTepdheiicbl nepeaayu AaHHbIX U AMCTAHLMOHHOTO yNpaBreHus
npubopom — [Ins 3KkcnopTa AaHHbIX U pe3ynbTaToB U3MEPEHNI
[0CTaTOMHO NOAKIIUNTL ocuunorpad k komnbiotepy kabenem USB.
Bcé HeobxoumMoe nporpammHoe obecnedenine — OpenChoice® Desktop
1 naHenu uHctpymentos Microsoft Excel n Word — BxoasT B
CTaHAapTHbI KOMMNEKT NOCTaBKW 1 0becneynBaloT BbICTPOE M NPOCToE
B3aumogeiicTame ¢ MK, pabotatowmum nog ynpasneHnem Windows.

[ns ynpoLleHnst paboTbl MOXHO UCMONb30BaTh BXOAALLEE B KOMMIEKT
noctasku [10 OpenChoice Desktop, kotopoe obecneunsaet
B3aUMoAeicTBe ocuunnorpacda ¢ koMnbrTepom Yepesa nopT USB unm
LAN ans nepefaun HacTpoeK, OCLMMNOrpaMm 1 CHUMKOB 3kpaHa.

BetpoeHHoe MO e*Scope® nossonseT nerko ynpaensrb
ocuunnorpadoM no ceTh Yepes cTaHaapTHeIN 0603peBaTenb
nHTepHera. MpocTo BBeauTe IP agpec unu ceteBoe nMs ocuunnorpada,
1 B 0603peBaTene OTKpoeTCs CTpaHuLa ynpasnerns. MNepegainte n
COXpaHMTE HACTPOIAKK, OCLMUNOrPaMMbl, U3MEPEHMS 1 CHUMKM 3KpaHa
UV OMepaTUBHO M3MEHWTE HACTPOMKK ocumnmorpada

HEMnocpeACTBEHHO Ha CTPaHULE YNpaBreHus.

Control: [13452.70.85) Aug 11,2015

Mpo6HMKM — B cTaHmapTHbIN KOMMNEKT ocumnnorpada cepum
MDO4000C BxoasT naccueHble NPOBHNKI HANPSHKEHUS C MHTEPEEICOM
TekVPI.

Ocumnnorpadbl cepu MDO4000C

CraHpapTHbIE NacCUBHbIE NPOOHWKM HanpsikeHus. B komnnekt
nocrasku ocuunnorpadga cepu MDO4000C BxogaT naccusHble
NPOBHMKN HANPSKEHUS C MUHUMAIBHON B OTPAC BXOAHON EMKOCTbIO,
He npeBbiwatoLen 3,9 nd. BkntoyeHHble B KOMMIEKT NOCTaBKM
npobHuMkn cepumn TPP npakTU4ecku He 0ka3blBatoT BINSHWS HA
nccrnenyeMble YyCTPOMCTBA U C BbICOKOW TOYHOCTbIO NOAAIOT Ha
ocuunnorpad curanel Ans 3axeata 1 aHanusa. lockonbky nonoca
npobHuka paBHa Nofoce NponyckaHna ocuunnorpada 1nu npesbilaeT
ee, Bbl MOXeTE BUAETb BCE BbICOKOUYACTOTHbIE COCTABNSIOLME CUrHana,
4TO 0YeHb BaXHO NPW OTMALKe BbICOKOCKOPOCTHBIX YCTPOWCTB.
MaccueHble NpobHukKM cepun TPP 0bnapatoT Bcemn LOCTOMHCTBaMU
npoBHMKoB 0BLLEero HasHaYeHs, TakUMK Kak LLIMPOKMIA AUHAMUYECKIN
[AVanasoH, rubkue BO3MOXHOCTI MOAKIOYEHNS U MPOYHAs KOHCTPYKLMS,
npegnaras, B T0 e BPeMs, XapakTepuCTUKN akTUBHbIX NPOBHMKOB.

Mogenu cepuu MDO4000C Mpo6GHMK B KOMNIEKTe NOCTaBKM

MDO4024C, MDO4034C, MDO4054C | TPP0500B: naccuBHbIi MPOBHMK
HanpsbkeHus 10x, 500 MI'y. OaguH Ha
aHamnoroBbIi kaHan.

MDO4104C TPP1000: naccuBHbIn NpobHMK
Hanpskerust 10x, 1 TTy. OaunH Ha

aHanoroBbli kaHan.

Kpome Toro, npobHuku cepum TPP ¢ marnbim ocnabnexmem (2X)
MO3BONSIOT M3MEPSITH HU3KME HanpsKeHs. B oTnndmre ot apyrix
npoGHKKOB ¢ ManbIM ocnabnexnem, npobHuk TPP0502 nmeeT Wmpokyto
nonocy nponyckanns (500 MIL) 1 HU3Kyto BXoAHY0 emkocTb (12,7 nd).

WHtepdhelic npobHukos TekVPI®, MuTtepdelic noakmoveHms
npo6Hmkos TekVPI® cywiectserHo ynpotuaet paGoty. MpoGHuku
TekVPI® 060opyaosaHbl MHAUKATOPaMU COCTOSHUS U OpraHamu
yNpaBneHus, B TOM YMCNE KHOMKON BbI30Ba MEHIO HACTPOMKI NPOBHMKOB,
pacrnofoXeHHON HENOCPEACTBEHHO Ha Koprnyce. 3Ta KHOMka no3BonseT
0T0bpasuTh Ha akpaHe ocLunnorpada MeHt NpobHMKa o BCeMm
HeoBXoaNMbIMU HAaCTPOVKaMu U CPeACcTBaMM YNpaBneH!s NPOBHUKOM.
Nutepdeiic TekVPI® obecrieunsaeT npsimMoe NOAKMIOYEHNE TOKOBbIX
NpoBHMKoB 6€3 NPUMEHEHNS OTAENBHOIO UCTOYHMKA NUTAHUS.
lMonnepxvBaeTcst AMCTAHLMOHHOE yrpaBneHue npobHukamm Yepes
nntepceiic USB, GPIB unu Ethernet, uto no3sonseTt rubko
CMONb30BaTh UX B COCTaBE aBTOMATH3UPOBAHHbIX KOHTPOMBHO-
n3mepuTenbHbIX cucTeM. OT BHYTPEHHERO UCTOYHUKA NMUTaHNS Ha
pa3beMbl NepeaHel naHen NoAaeTes MOLWHOCTb 4o 25 Br.

= ‘o

(=
1

(=~

b
ale

(=~

Nutepdeitc TekVPI® ynpoujaet nofknioueHne npoBbHUKOB Kk ocLmnnorpady.



TexHunyeckoe onucaHue

YHMBEpCanbHbIiA, NONHOCTbIO HacTpaeBaemblil M obHoBAsiEeMbI ocyunnorad c6 B 1

1. Ocumnnorpad

2. AHanu3aTop cnekTpa

3. TeHepaTop CMrHanoB NPOU3BONbHON GOPMbI 1 CTaHAAPTHBIX GYHKLMIA
4, [lornyecknin aHanmsaTop

5. AHanu3aTop NPoTOKOJIOB —
6. Lindposoit BONETMETP 1 YaCcTOTOMEP

oKomﬁuHmposaHHblﬁ OCLUNNOTPAP @:--coeerianrenannance
BbicTpbi cOOp AaHHbIX, Bbibnpaemasn
ONHA 3aNK1CK, a TaKKe MOJHbIN NakeT
aBTOMATM3VMPOBAHHbIX M3MEPEHNIA
MO3BONAIT NErKO pPeLnTb Npobnembl T T —
oTnagKu

bonbwon gucnnen XGA 10.4 gioima ®
(1024 x 768) c aBTOMATUYECKUM
3aTEMHEHNEM [ANA YBENNYEHNA
NPOAOMKUTENBHOCTI CYXObI

CraHgapTHbie NOpPTbI Ha 3agHeNn

naHenun npubopa nogaepxKrnBaT
uHtepdeiicsl Ehternet, VGA, USB xocT

(2) v nopT ycTponctea USB, AUX OUT,
REF IN, nmeeTcs Bbixog reHepaTopa

CUrHaNoB 1 NHTepdeincol 6I10KNPOBOK [
VESA u Kensington @3 \ L

T TN N .

o () G0 e @

—

e

-

@ Jlornyeckunin aHanusatop
16 UMPPOBbLIX KaHaNoB C
paspetuervem 60 nc ana
TOYHOCTWU N3MepeHna
LUMPPOBbLIX CMTHANOB




Ocumnnorpadbl cepun MDO4000C

6 AHanus nocnefoBaTenbHbIX npoTOKONOB
N npuKnagHblie Mmoaynun no3eponawT
OCyLwecCTBNATb 3anyCcK KU AekoanpoBaHue
TUNOBbIX NOCNefoBaTefibHbIX NPOTOKONOB,
npoBOANTb aBTOMAaTU3NPOBaHHbIE
n3mepeHnAa MOLWHOCTK, a TakKe KOHTPONb
npefenbHbiX 3Ha‘-IEHVIIr7I/TECTVIpOBaHME

no macke

Intsnaty Cirsos

Vultipurpose @

e Hasurauwa npv nomouwm
Wave Inspector® ynpouiaet
NONCK NHTEpPeCYLWnX
obnacrei Ha ANMHHbIX
3anncax

<300 Vams
CAT I A\

sm |‘
7
AF
’k-——f) /—k; ust&:s CAT iy %5 \.‘Fmﬁlb

~ .®AUXIN

" Hanpwubopax 6e3 onuum SA3
wnn SA6 obecneunBaeT
LAOMOMHUTENbBHLINBXOA ANA
MCMONb30BaHWA B KAYecTee
- VCTOYHUKA CUHXPOHM3aLNA

H ™
i Untepdeitc npobHukos TekVPI® 9 AHanusartop cnekTpa

i aBTOMaTM3MpYeT nepeaady AaHHbIX 1
obecneymBaeT NUTaHWe JONONHUTENbHbIX
NPO6HNKOB

leHepaTtop curHanos
Npou3BosibHOI GOopMbl 1
CTaHAapTHLIX QYHKUWI

13 BCTPOEHHBbIX CTAaHAAPTHbLIX
GYHKUWIA NO3BONAIT
3axBaTblBaTb M BOCNPOW3BOAUTL
curHanbl 6e3 ncnonbsosanua MK

@ LUn¢dpoBon BONbTMETP U YacTOTOMEP
4-pazpAgHbIA BOIBTMETP C BO3MOXKHOCTbIO
M3MepeHnA Cp. KB. 3HaUYeHWIn NOCTOAHHOIO
M nepemeHHOro TokKa, Cp. KB. 3HaYeHnn
nepeMeHHOro Toka 1 U3MepeHnsa NOCTOAHHOTO
TOKa, a TakXkKe 5-paspsagHbIi YacToTomep Ans
3bPeKTBHOro MOHUTOPUHIA CUrHaNOoB

NMeeT rnonocy nNponycKkaHnsa
9kly-3Muywnnn 6Ty ana
CYHXPOHW3MPOBAHHOIO
aHanM3a aHanoroBbIX 1
UndpOoBbLIX CUrHaNoB



TexHunyeckoe onvcaHue

TexHnyeckne xapakTepucTuUKku

anIBe,D,eHHbIe XapaKTePUCTUKN ABNATCA TUMOBbLIMU, €CIN HE YKa3aHO UHOe. anIBeJJ,GHHbIe XapaKTePUCTUKM OTHOCATCA KO BCEM MOLENAM, €CIU HE YKa3aHO UHOe.

1 — Ocuunnorpadc

MDO04024C MDO04034C MDO04054C MDO04104C
Y1cno aHamnoroBbIx kKaHanos 4 4 4 4
[Tonoca nponyckaHus aHanorosoro | 200 MI'y 350 MI'y 500 MI'y 11y
kaHana
Bpewms HapacTaHus, TMNoBoe 1,75 He 1 He 700 nc 350 nc
YacroTa guckpeTusaumm (1 kaH.) 2,5 'Bblb/C 2,5 'Bblb/C 2,5 'Bblb/C 5 eblb/c
YacToTa guckpeTusaumm (2 kaH.) 2,5TBbIb/C 2,5TBbIb/C 2,5TBbIb/C 5TBbIb/C
YacToTa guckpeTusaumm (4 kaH.) 2,5 BbiblC 2,5 BbiblC 2,5BbiblC 5ebib/c
Bes onyum SA3 nnn SA6 2,5 'BbIO/C 2,5 BblO/C 2,5 BblO/C 2,5 'BblO/C
C onuwuen SA3 nnn SAG

[nuna 3anuck (1 kaH.)

20 MIH ToYek

20 MIH ToYek

20 MIH ToYek

20 MIH ToYek

[nuHa 3anuck (2 kaH.)

20 MIH ToYek

20 MIH ToYek

20 MIH ToYek

20 MIH ToYek

[nuHa 3anucw (4 kaH.)

20 MIH ToYek

20 MIH ToYek

20 MIH ToYek

20 MIH ToYek

Yueno yndpoBbIx KaHanoB ¢ onuuen
MDO4MSO

16

16

16

16

KonuyecTso BbIxoa0B reHepatopa
CUrHanoB NPOM3BOMbHOM (HOPMbI 1
CTaHgapTHbIX (hyHKLMIA (C onyuen

MDO4AFG)

—_

Yucno kaHanoe aHanuaatopa
cnekTpa (c onumeit SA3 nnu SAB)

[nana3oH yacTot aHanuzartopa cnekTpa

C onuven SA3
C onuven SA6

ot 9Ky go 3 1My

oT 9k go 6 My

ot 9Ky go 3 1My
oT 9k go6 My

ot 9Ky go 3 1My
oT 9k go6 My

ot 9Ky go 3 1My
oT 9k go 6 My

AnnapaTHoe orpaHu4yeHue
nonocbl NnponyckaHnAa

[ns moZenei ¢ nonocow
nponyckaHus 2350 MI'y

[ns mogenein ¢ nonocoi
nponyckanusa 200 My

20 MI'y vnn 250 MIy

20 Mry

Cucrema BEePTUKAINIbHOIO OTKITOHEHUA aHANOroBbIiX KaHanoB

Pexumbl BXxoga

BxogHoe conpoTtuBnexue

Ce#3b no nepem. ToKy, NoCT. TOKY

1 MOm £1% (13 n®), 50 Om £1%

quCTBMTeanOCTb no BepTukanun

1 MOm
50 Om

ot 1 mB/gen. go 10 B/gen.
ot 1 MB/nen. no 1 B/gen.

PaspemeHMe no BepTukKanun

MakcumansHoe BXxogHoe
HanpsikeHue

1 MOm
50 Om

8 6uT (11 61T B pexnMe BbICOKOTO paspeLLeHis)

300 B p. 6. (KAT Il) ¢ nukoBbIMM 3HaYeHUAMM < £425 B

5 By, (6. C MMKOBbIMYM 3HAUEHMAMN < +20 B




Ocuwmnnorpadbl cepun MDO4000C

Cucrema BEePTUKAINIbHOIO OTKITOHEHUA aHAaNOroBbIiX KaHanoB

MorpewHocTb ycuneHus
NOCTOSIHHOTO HAaNpPsKEHMS

MorpewHocTb CMeLeHus

1,5 % (£2,0 % npw vyscTs. 1 MB/gen.), ysenuumnsaetcs co ckopocTbto 0,10 %/°C npu Temnepatype Boiwe +30 °C

+3,0 % npu nepeMeHHOM KoachmLeHTe yeuneHns, yBenuumsaetcs co ckopoctbio 0,10 %/°C npu Temnepartype Bbille

+30 °C

+(0,005 * |cmelLLieHVe - NONOXeHe| + OTKNOHEHNE NOCT. HaNpsHKeHNs)

OTKNoHeHue noct. HanpsXXeHusa

Pa3sBsnizka mexay kaHanamu (Tun.)

CnyyaiHbIi Wym

[nana3oH cmeleHmns

0,1 gen. 4ns nocT. HaNPSHKEHUS MPU BXOAHOM CONpoTMBNeHUN ocLiunnorpacda 50 OM (¢ okoHeuHom Harpyakor 50 Om no

Bxoay BNC)

[ing ABYX NtobbIX kaHAMOB C OANHAKOBOI YYBCTBUTEMBHOCTLIO N0 BepTukan — 2100:1 Ha yactote <100 MI'y n 230:1 Ha
yacrote 0T 100 My 4o BEPXHEl rpaHuLibl NOMOCHI NPONYCKaHUS

Hactpoika BepTukanbHoi | 50 Om, cp. KB. 3HaYeHue

ikarel MDO4104C (Bce MDO40x4C (c onumein SA3 | MDO40X4C (6e3 onuwn SA3
KOHchurypauum) nnu SA6) nnu SA6)

1 mB/gen 0.093 B 0.084 mB 0.163 mB

100 mB/nen 3.31 vB 2.37 MB 2.01vmB

1 Blpen 24.27 mB 20.62 mB 20.51 mB

YyBCTBUTENLHOCTL N0 BEPTUKANM
(B/pen.)

[nanasoH cMeLLeHus

BxoaHoe conpoTtusnetue 1 MOm

BxoaHoe conpoTtuBnetune 50 Om

ot 1 MB/nen. no 50 mB/gen.

1B

1B

ot 50,5 mB/nen. no 99,5 mB/pen. +0,5B +0,5B
ot 100 mB/amen. no 500 mB/men. +10B +10B
ot 505 mB/gen. no 995 mB/gen. +5B +5B
ot 1 B/nen. no 10 B/gen. +100 B +5B
o1 5,05 B/nen. no 10 B/gen. +50 B -

Cucrema FTOPU3OHTANIbHOIoO OTK/ITIOHEHUA aHaNoroBbIX KaHanoB

[lanasoH cKopocTH pa3BepTku

Mogenu ¢ nonocou
nponyckanusa 1 'y (6e3
onuuu SA3 unu SA6) n
mMopenu ¢ nonocon

nponyckanus 1 [Ty (c onuuen

SA3 unu SA6 n
2 BKNIOYEHHbIM 1 KaHanamu)

Mogenu ¢ nonocon
nponyckanus < 500 My n
MoZenu ¢ nosocon

nponyckanus 1 I'Ty (c onumen

SA3 unu SA6
4 BKNOYEHHLIMN KaHanamm)

ot 400 nc go 1000 ¢

ot 1 Hc oo 1000 ¢




TexHunyeckoe onucaHue

MakcumanbHas
NPOAOIKUTENLHOCTL 3aXBaTa npu
MaKCcMManbHOM YyacToTe
AMCKpeTM3aumm (Bce KaHanbl/
NoroBWHa KaHarnoB)

Mopenu ¢ nonoco#n
nponyckanus 1 Iy (6e3
onuumn SA3 unun SA6) n
MOZEnNu ¢ nomnocou
nponyckanus 1 I'Ty (c onumen
SA3 unu SA6

2 BKJIOYEHHbIMN KaHanamm)

Mopenu ¢ nonoco#n
nponyckanusa < 500 My n
MoJenu ¢ nonocoun
nponyckanus 1 [Ty (c onuuent
SA3 unu SA6 n

4 BKNHOYEHHbIMM KaHanamu)

[nanasoH 3agepxkn passepTku

[lnana3oH komneHcauuu casura
¢ha3 mexxay kaHanamu

MorpewHocTb reHepatopa
pa3BepTku

Cucrema 3anycka

Pexumbl 3anycka

Cucrema ropusoHTanbHOro OTKIIOHeHUs1 aHaroroBbIX KaHanoB

8/4 mc

8/8 mc

ot -10 gen. go 5000 ¢

+125 He

+5 x 106 B nio6om MHTepBane =1 Mc

ABTOMAaTUYECKWN, XOYLLYANA N OBHOKPATHbIA

Pexum Bxoga 3anycka

[vana3oH 3agepxku 3anycka

CBsi3b N0 NOCTOSIHHOMY TOKY, MO NepemeHHoMy Toky, PHY (nogasneHue yacTotbl >50 k'), PBY (nopasneHne YacToThbl
<50 K'L), noaaBnexme Luyma (CHIKEHUE YyBCTBUTENBHOCTH)

oT20Hcpo 8¢

YyBCTBUTENBHOCTL 3anycka
ot 1 mB/gen. no 4,98 mB/gen.
ot 5 mB/gen. go 9,98 mB/gen.

ot 10 mB/gen. no 19,98 mB/
aen.

<20 mB/gen.

[vana3oHbl ypoBHeN 3anycka
Tro6oii BXxoaHON KaHan

CeTb NUTaHUSA

WHAMKaums 4acToTbl cUrHana
3anycka

BHyTpeHHuit 3anyck, CBi3b N0 MOCT. TOKy
1,8 gen.
0,6 men.
1,2 gen.

0,5 pen.

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

®uUKCMPOBAHHBI YPOBEHb, NPUBNM3NTENsHO 50 % OT HanpsKeHUs ceTu

LUECTVIpaapFILIHbIVI YacToTOMEp ANnd CurHana 3anycka.

Tunbi 3anycka

Mo nepenapy

Mo nocnepoBatenbHocTH (B-
Tpurrep)

Mo anutenbHoCTM nMmnynbca

[Mo nonoxuTensHoMy, oTpuLaTensHOMY Uim nobomy nepenagy curHana B nobom kaHane. BoamoxHa cBsisb no
NOCTOSIHHOMY TOKY, nepemeHHomy Toky, ®HY, ®BY 1 nogasneHue wyma.

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

SaI'IyCK N0 NONOXWUTENbHBIM UK OTPULATENBHBIM UMMYIbCAM, ANMUTENBHOCTb KOTOPBIX >, <, = UNA # YKa3aHHOMY 3Ha4Y€HUI0
unn nonagaet B npeAenbl Unun 3a npeaenbl ykasaHHOro gnanasoHa.



Cucrtema 3anycka

Mo BpemeHu oxnaanns
Mo paHTy

Mo JIOrM4eCKOMy BblpaXKeHuto

Mo BpemeHu yCTaHOBKM 1
yaepxaHus

Mo BpemeHu HapacTaHus/
cnapa

Mo BugeocurHany

Mo BupeocurHanam
pacwupeHHoro Habopa
(onuwms)

Mo AaHHbIM NapannenbHow
WuHbI (TpebyeTcs onuus
MDO4MSO0)

Cuctema 3axBarta AaHHbIX

PexuMbl 3axBaTa AaHHbIX
Bbi6opka

O6Hapy:xeHne NMKOBbIX
3HayYeHui

YcpepnHeHue
Orubarowas

Bricokoe pa3peluenue
MpokpyTka
Pexum FastAcq®

Ocuwmnnorpadbl cepun MDO4000C

3anyck, ecnu B Te4eHue ykasaHHOro nepvoga BpemeHu (0T 4 He o 8 ¢) He 0BHapyXeHO Hi OJHOTO COBLITUS M3MEHEHMUS
YPOBHSI.

3anyck no uMnynbCy, KOTOPbIA NEPECEK OfMH NOPOT, HO He NEPECEK BTOPOM NOPOr Nepes NOBTOPHbLIM NepeceveHneM
nepBoro.

3anyck B TOM cryyae, ecrnivt HEKOTOPOE FOTMYECKOE BbIPaXeHWe COCTOSIHUS KaHanoB NPUHMAET 3HaueHue «J1oxby» nnm
COXpaHsieT 3HauyeHne «/cTrHay» B TeYEHUe ykasaHHOro BpemeHu. J1toboii 13 BXOLOB MOXHO MCMOMb30BaTh B KAa4YeCTBe
MCTOYHMKA TAKTOBOrO CUrHana, no nepenagy KoToporo NpoBEPSETCs Nornyeckoe BbipaxeHue. flornyeckue sHauerms (U,
WNW, W-HE, UNU-HE), ykasaHHble 4N1s BCex BXOAHbIX kaHanoB, onpeaensiotcs kak Boicokoe, Huskoe nnu bespasnunyHo.

3aI'IYCK NoO HapyLUEeHNAM BPEMEHW YCTAHOBKW 1 BDEMEHW YAepXaHua Mexay cUrdHanom TaKTOBOW YaCTOThl U NOSIBIEHNEM
[aHHbIX Ha NBOM 13 aHanoroBbIX UK LMPOBBIX BXOAHBIX KaHAOB.

3anyck no BpeMeHU YCTaHOBKW U BpeMeHHU yaepxaHusa | Onucanue

[lnana3oH BpeMeHu yCTaHOBKM ot -0,5 He 10 1,024 mc
[nana3oH BpeMeHu yaepxaHns o1 1,0 He o 1,024 mc
[lnanasoH cymmbl BpEMEH YCTAHOBKM 1 YaepXaHus o1 0,5 He 10 2,048 mc

3anyck no nepenagam UMNYmbCOB, KPYTU3HA KOTOPbIX GorbLUE NN MeHbLLUE Yka3aHHOro 3HaueHust. Mepenas MoxXeT BbiTb
MONOXMTENbHBIM, OTPUL@TENbHBIM UK NiobbIM B Anana3oHe oT 4,0 He 4o 8 c.

3anyck no Bcem CTpokaM, HEYETHbIM, YETHbIM UK BCeM Nonam BuaeocurHanos ctaHgaptos NTSC, PAL n SECAM.

[To cneyyarnbHbIM BULEOCUTHANAaM C ABYX- U TPEXYPOBHEBOW CUHXPOHU3ALMEN.

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 cneymanbHbIM BULEOCUTHANAM C ABYX- U TPEXYPOBHEBOI
CUHXPOHM3aLmen.

Mo creuyansHbIM BUAEOCHTHATMAM C BYX- 1 TPEXYPOBHEBOI CUHXPOHU3ALMEI.

3arnyck no 3HauYeHNsIM JaHHbIX Ha NapannenbHoi WHe. PaspsigHOCTb NapannenbHO WIHbI MOXeT COCTaBRsATb OT 1 10
20 6uToB (3axBaT NO LMPOBLIM 1 aHANOTOBbLIM KaHanam). [MoaaepknBatoTCa ABOMYHbIE W LWEeCTHAALATEPUYHbIE YMCna.

3axBat 3HaueHuit BbIBOpok

3axsat rnutyen gnutensHocTbio 0T 800 nc (MDO4104C ¢ onumeit SA3 unu SAG npu BkMtoYeHU He bonee ABYX kaHanos
nnn MDO4104C 6e3 onuum SA3 unu SA6) nnm ot 1,6 He (MDO4104C ¢ onupent SA3 nnn SAG npu BkntoveHnn Tpéx n bonee
kaHaroB 1 Bce pyrve MOAEenH) Npu niobbix CKOPOCTSX CBUNMPOBaHMS

YcpenHerue ot 2 fo 512 ocuunnorpamm.

OrnbatoLasi MUHMMYMOB-MaKCUMYMOB NPeACTaBnseT AaHHbIE, NONYYeHHbIEe B pedynbTaTe 06HaPYKEeHWs! MMKOBbIX 3HAYEHMI
B TEYEHME HECKOMbKMX 3axBaToB. Yucno curHanos B ornbatowen Beibupaetcs ot 1 o 2000 1 GeckoHeuHoCTy.

YcpenHeHue cepun 3aXBaToB B peasibHOM BpeMEH YMEHbLUAET CIyyaliHblil LLUYM 1 NOBbILLIAET paspeLUeHre no BEPTUKaN.
[MpokpyTKa ocuunnorpaMmbl No 3KpaHy cnpasa Haneso Co CKOPOCTLIO PAa3BEPTKN, MeHbLUEN unn paBHon 40 mc/aen.

Pesum FastAcq onTM13npoBaH Ans aHanmsa AuHaMUYECKNX CUrHAOB 1 3axBaTa peakix cobbiTuit. B mogensix ¢ nonocon
nponyckanus 1 T 3axBaTtbiBaeTcs bonee 340 000 ocu./c, B Moaensix ¢ nonocoit nponyckanus ot 200 My go 500 My —
6onee 270 000 ocL/c.



TexHunyeckoe onucaHue

M3mepeHune napameTpoB curHana

Kypcopbli

I'Iorpeumocrb U3MepeHua nocr.
HanpsXxeHusa

MpuBA3ka K ocuumnorpamMme Uim K aKpaHy

+((norpeLLH. ycuneHus nocT. HanpskeHns) * |nokasaHue - (CMeLLeHKe - NONoXeHMe)| + norpeLuH. cvelenns + 0,15 gen. +
0,6 MB)

ABTOMaTUYeCKUe U3MepeHus (BO
BpeMeHHo# obnacTu)

30 BIAOB, BOCEMb M3 KOTOPbIX MOXHO BLIBECTY Ha 3KpaH OAHOBPEMEHHO. BO3MOXHO M3MEpEHIe CrieayioLLX NapamMeTpos:
nepuoa, YacToTa, 3a4epkka, BpeMs HapacTaHus, BPEMS CNaa, CKBaXHOCTb MOMOXUTENbHbIX UMMYTbCOB, CKBAXHOCTb
OTpULATENbHbBIX UMMYTLCOB, ANUTENBHOCTL NONOKUTENLHOTO UMMYTbCA, ANUTESBHOCTL OTPULATENBHOMO UMMYSLEA,
ANUTENBHOCTb NakeTa, hasa, MoMOXUTENbHbIN TUTY, OTPULATENbHbIA FTIATY, 3HAYEHIUe OT NkKa [0 NuKa, aMnauTyaa,
BbICOKMI YPOBEHb, HN3KII YPOBEHb, MAKCUMYM, MUHUMYM, CPEfHEe 3HauyeHue, CpeaHee no nepuoay,
CpeqHEeKBAAPaTUYECKOE 3HAYEHIE, CPEIHEKBAAPATUYECKOE MO NMEPUOAY, YACTO NONOKUTENBHBIX UMMYTbCOB, YACTO
OTpULATENbHbBIX UMMYTLCOB, YACTO MOMOKUTENbHBIX (DPOHTOB, YMCIO OTPULATENBHBLIX (POHTOB, MOLaAb W NAoLab
nepuoga.

ABTOMaTHU4eCKME U3MepeHUs (B
4acToTHOM o6nacTm)

3 BUAa, pesynbTaTbl OJHOMO U3 KOTOPbIX MOTYT BbiTb 0TOBPaXeHbI Ha kpaHe. Bo3MoXHO N3MepeHue criedyioLmx
napameTpOB: MOLLHOCTb CUTHana B kaHarne, KoathULMEHT Pa3BsA3ki COCEAHNX KaHaNOB N0 MOLLHOCTM 1 3aHMMaemast
ronoca Yactot

Cratuctuyeckas obpaboTka
pe3ynbTaToB

CpenHee 3Ha4eHne, MMHUMYM, MakCUMyM, CTaHOAPTHOE OTKITOHEHWE.

OnopHble YPoBHM

CrpobupoBaHue

Imctorpamma

WcTouHMKM curHana
Tunbi

Cratuctuyeckue napameTpbl
CuUrHana, nony4aemMblie Ha OCHoBe
rMcTorpamMmbl

OnpepensieMble NoNb30BaTENEM OMOPHBIE YPOBHM Ansi aBBTOMATUYECKIX U3MEPEHNI MOXHO YKaablBaTb B MPOLEHTaX Uiu B
(DU3NYECKIX eaMHNLIAX.

Bbigenenve KOHKPETHOro coObITUS B 3aXBa4EHHOM CHrHarne ans ero n3mepeHus. BoinonHsetca ¢ NOMOLLbH KypCcopoB
9KpaHa unu curHana.

lucTorpamMma npescTaBnsieT coboil MaccuB 3HAYEHUIA, OTPaXaloLLKX OBLLee YMCro nonafaHui B 3ajaHHYH0 Nomnb30BaTenem
obnacTb 3kpaHa. [McTorpamMma BbIBOANTCA B BUAE rpadhuka pacnpedeneHns ynicna nonagaqui, a Takke B BUAe MaccuBa
YMCINEHHBIX 3HAYEHNN, KOTOPbIE MOXHO U3MEPATD.

KaHan 1, kaHan 2, kaHan 3, kaHan 4, onopH. 1, 0NopH. 2, onopH. 3, onopH. 4, pe3ynbTaT MaTeM. onepawumn
BepTikanbHasi, ropusoHTanbHas

12 BMROB, BOCEMb U3 KOTOPBIX MOXHO BbIBECTY Ha 9KpaH OAHOBPEMEHHO. YMCNO OCUMINIOrpaMM, YUCHO nonagaHui B
NPSIMOYTOMNbHUK, YMCIIO MMKOBbIX 3HAYEHWI, MeanaHa, MakCuMyM, MUHUMYM, pa3max OT Mika 40 Nika, CpeaHee 3HaueHue,
CTaHAapTHOE OTKIIOHEHWe, curma 1, curma 2, curma 3

MaTemaTtu4yeckasa obpaboTka ocumnnorpaMmm

ApudmeTnyeckue onepaumm

CnosxeHue, BblunTaHNE, YMHOX€eHHWE 1 feNneHne curHanos.

Matematuyeckue pyHKuumn

BNo

/HTerpupoBaHme, auddepeHLpoBaHme, bbicTpoe npeobpasoBaHue Pypbe

AMNANTYaHBIA cnekTp. Bbibop BepTukanbHoro Macwtaba b cornacHo NMHeNHOMyY cpefHEKBaapaTUHECKOMY 3HAYEHUO
NN cpeaHekBagpaTnyeckoMy 3Hadermio B 46B. Bbibop okHa BI1®: npsmoyronbHoe, XeMMuHra, XeHHUHra unu bniskmaxa-
Xappuca.




Ocuwmnnorpadbl cepun MDO4000C

MaTtemaTuyeckas o6paboTka ocuunnorpamm

Matematuyeckas odpaboTka CnosxeHue 1 Bbl4MTaHKE Tpace CNekTpa B YacToTHON obnacTu.
cnekTpa

PacwupeHHble MaTeMaTyeckne  BO3MOXHO onpedeneHne paclumpeHtbix anrebpanyeckux BbipaxeHWi, BKIOYaIoLLX OCLMUANOrpaMMbl, OMOPHbIE

¢hyHKUMM ocuunnorpaMmbl, Matematiieckue yHkuum (BMN®, uHterpuposaxue, AnddepeHLMpoBaHme, norapudm, SKCNOHEHTa,
KopeHb KBaapaTHbIil, MOAYMb, CUHYC, KOCUHYC, TAHTEHC, PaauKan, CTENeHb), CKanspHble 3Ha4yeHns, 40 ABYX Onpeaensembix
nonb3oBaTeneM NepeMeHHbIX 11 pesynbTaTbl napamMeTpUieckux 3MepeHni (Neproa, YactoTa, 3aaepka, NoNoXUTENbHbIA
(hPOHT, OTpULATENBHBIA PPOHT, ANNTENBHOCTL NOMOXUTENBHOMO UMNYNbCA, ANUTENBHOCTL OTPULIATENBHOMO UMNYMbCa,
ONUTENBHOCTL NakeTa, dasa, CKBaXHOCTb NOMOXUTENbHBIX MMMYNBCOB, CKBAXHOCTb OTPULIATENBHbIX MMYIbCOB,
NONOXUTENbHbIN FANTY, OTPULATENBHBIA [MUTY, pa3Max rMUTYEN, 3Ha4eHWe OT Nuka A0 Nuka, amnnnuTyaa,
CpefHeKkBaapaTU4ecKoe 3HauYeH1e, CpeaHeKBaapaTYeckoe 3a Neproa, BbICOKUI YPOBEHb, HNU3KMIA YPOBEHb, MaKCUMYyM,
MUHUMYM, CPELiHEE 3Ha4YeHue, CpeaHee 3a Nepuoa, nioLadb, NMowaab 3a nepuoa v rpaduki Tpexaa). Hanpumep,
(Intg(Ch1 - Mean(Ch1)) x 1,414 x VAR1)

HenctBue, BbINONHAEMOE Npu 0GHapYyXXeHUU cobbITUA

CobbiTus [eicTBMS He BbIMONHAKTCS NpY NOSIBIEHMN 3anycka uiu nocne 3agaHHoro yucna 3axsatos (o1 1 go 1 000 000)

HelicTBus [MpekpalLeHne 3axBaTa, COXpaHeHue ocLuUnnorpammsl B dhaiire, COXpaHeHe CHUMKa akpaHa, pacneyaTka CHIMKa 3KkpaHa,
Bblaaya uMnynbca ¢ BcnomoratensHoro Beixoga AUX OUT, nogava curdana SRQ nHTepdbelica AnCTaHLMOHHOrO
yrpaBneHus, nepeaaya yBeaoMIeH!s Mo 3MeKTPOHHON NoYTe W BbiAaya BU3yanbHOTO YBEAOMEHMS

MoBTopeHue [MoBTOpeHue aeiicTaus npu 0bpaboTke cobbitus (o1 1 Ao 1 000 000 1 GeckoHewHOCTH)

Pexxum npocmoTpa BuaeounsobpaxeHum (tpedyetcs onuma DPO4VID)

WcTouHunku curHana KaHan 1, kaHan 2, kaHan 3, kaHan 4

BupeocTtaHpapTbl NTSC, PAL

KoHTpacTHOCTb 1 fipKOCTb PyyHas nnu aBTomaTiyeckas perynuposka

Bbi6op nonsi BuaeocurHana HeueTHoe, YeTHOE, NEpBOE NoMe cUrHana ¢ YepecCTPOUHON pa3BepTKOM

MonoxeHue n3obpaxeHus Ha Bo3moxHoCTb BbibOpa nonoxeHus 13obpaxeHns no koopauHatam X 1Y, perynmpoBKu LWMPUHBI U BbICOTbI M300paxeHns,
3KpaHe yNpaBneHns HavanbHbIMI CTPOKOI 11 MUKCENEM, PasHOCTLI0 MEXAY CTPOKaMy.

N3mepeHne napameTpoB UCTOYHUKOB NUTaHus (Tpedbyetca onuus DPO4PWR)

N3mepenus nokasatenei kayecTBa Vg, o, Viucpacopar H8CTOTA, lop e, lnucparropa: @KTMBHAA MOLLHOCTb, KaXKYLLASACH MOLLHOCTb, PEaKTUBHAsA MOLLHOCT,
MCTOYHMKA NUTaHMA K03(hPULIMEHT MOLLHOCTH, Yron casura das.

Vlsmepeuue KOMMYTaUUOHHbIX

norepb
MoTepmn mowHoCTU Tawrs Toun, 00LLAS NPOBOANMOCTD.
MoTepw axeprum Taas Tawin, 0DOLLAS MPOBOAMMOCTD.

[apmonuyeckue coctaBnsitowme  THD-F, THD-R, cpeaHekBagpaTuieckoe 3HauyeHue. Ipacnieckoe 1 TabnmyHoe npescTaBneHne rapMmoHuk. TecTupoBaHie
cornacHo IEC61000-3-2, Knacc A n MIL-STD-1399, pa3saen 300A.

W3mepeHue nynbcauuii Viynscai Y Inynscaryin




TexHunyeckoe onucaHme

M3mepeHne napameTpoB UCTOYHMKOB NuUTaHusA (TpedyeTtcsa onuna DPO4PWR)

Ananus moaynauuu I'pa(i)mquKoe npeacrasneHue mogynaunn AnuTenbHOCTA NONOXUTENbHOIO UMnynbca, ANUTENBHOCTU OTPULIATENBHOIO
mMmnynbeca, nepuoaa, 4actoTbl, CKBaXXHOCTW NONOXUTENbHbIX 1 OTpULATENbHbIX UMMYbCOB.

O6nacTb 6ezonacHon paboThbl [pachnyeckoe npeacTaBneHue 1 TeCTMPOBaHME No Macke obnacTu GesonacHor paboTbl MMMYBCHbIX CUOBLIX NPUOOPOB.

WU3mepenus dV/dt u dl/dt V13mMepeHne CkopocTi HapacTaHUs HaNPsHKEHWS U TOKa C MOMOLLIbIO KYpCOpoB

TecTupoBaHue no npeaenbHbIM 3Ha4YEeHUAM U Macke (TpebyeTcs onumsa DPO4LMT)

Mpunaraemble ctaHpapTHbIE ITU-T, ANSI T1.102, USB
macku '
WcTouHunk curhana TecTupoBaHme No NpesenbHbIM 3Ha4eHsIM: Mo6oi 13 kaHanos 1 — 4, noboi u3 onopH. R1 - R4

TecTtupoBaHue no macke: noboit 13 kaHanos 1 - 4

Co3pgaHue macku BepTukanbHbIN fonyck Ans TecTMpoBaHus no npegenbHbiM 3HadeHusam ot 0 fo 1 nenenus ¢ warom 0,001 genexus;
TOPU30HTarbHBIN [OMYCK ANs TECTUPOBAHUS MO npefenbHbIM 3HadeHuam ot 0 Jo 0,5 aenenus ¢ warom 0,001 genexns
3arpyska cTaHAapTHOM Mack 13 BHYTPEHHEN NamsTy

3arpyska cneLuanbHoN Mackv U3 TEKCTOBOTO dhaina ¢ YMCIoM CEerMeHToB Ao 8

Macmaﬁupoaauue Macku anBﬂSKa K UCTOYHUKY BKIOYEHa (MaCKa MaCLLITaﬁMpyeTCFI aBTOMaTU4ECKN NPU USMEHEHUN HAaCTPOeK KaHaﬂa-MCTOHHMKa)

anIBFI3Ka K UICTOYHMKY BbIKITHOHYEHa (MaCKa He MaCLUTa6VIpyeTCH Nnpu U3MEeHEeHUN HacTpoek KaHaJ'Ia-VICTOHHVIKa)

Kputepum octaHoBa Tecta MuHumansHoe yucno ocuunnorpamm (o1 1 o 1 000 000 u 6eckoHevHOCTI)

MwHumansHoe npoweaLee Bpems (0T 1 ¢ £o 48 yac. u 6eckoHewHoCTH)

lMpeBbiweHne nopora Ot 1 go 1000000

[lelicTBMA NpU HeyAauYHOM lMpekpalLeHve 3axBaTa, COXpaHeHe CHIUMKA SkpaHa B haiin, coxpaHeHue ocLunnorpaMmbl B daiin, pacneyatka CHiuMKa
3aBepLUeHnn TecTa 9KpaHa, BbIBOA CUrHana 3anycka, nogada curdana SRQ nHTepderica AMCTaHLMOHHOTO ynpaBneHus

HeicTBUSA NpY yaa4yHOM BbiBog curHana 3anycka, nogava curdana SRQ uHTepderica AUCTaHLMOHHOTO ynpaBneHus

3aBeplueHnn TecTta

OToGpaxeHune pe3ynbTaToB CocTosiHue TecTa, obLuee YACMO OCLMNIOrpaMM, YUCIIO HaPYLLEHNIA, YacToTa MOSIBIIEHNs! HApyLLEHWH, obLLEee Y1CTo TECTOB,
UMCIIO HeYaaYHbIX TECTOB, YacToTa NOSIBMEHNS Hey[auHbIX TECTOB, NpoLLe/Llee BpeMs, 0bLLee YACNO NonaaaHui B kaxabii
CETMEHT Macku

2- AHanu3aTtop cnekTpa (Tpebyetca onuna SA3 unu SAG6)

Bxoa aHanusaTtopa cnekrpa

Monoca 063opa 1kl - 3 Iy (mogenu ¢ onuuert SA3) nnm 1 kl'y — 6 Iy (Mogenw ¢ onupeir SAB)
[Monoca o630pa perynnpyeTcs ¢ KpaTHOCTbIo Wara 1-2-5

lMepemeHHoe paspelueHne = 1 % OT cneaytoLLeit HacTPOIKW Nonockl 063opa

1 [Ins TECTUPOBaHMS MO Macke Ha COOTBETCTBYE TENEKOMMYHUKALIMOHHbIM CTaHAapTaM CO CKOPOCTbIO Nepefaym AaHHbIx Gonee 55 MEuT/c pekoMeHAYH0TCS MOAENM C NONOCOi NPOMyCKaHUs He MeHee
350 MI'y. inst TeCTMpOBaHMs N0 Macke BbICOKOCKOPOCTHbIX WH USB pekoMeraytTcs Mogenu ¢ nonocoi nponyckanust 1 M.



Monoca pa3spelweHus

Koaddmument hopmbl punbtpa
MY (ans okna Kaiizepa)

2- AHanusaTop cnekTpa (Tpebyetcs onuus SA3 unu SAG6)

Ocuwmnnorpadbl cepun MDO4000C

[Monoca paspeLueHns ans pasnnyHbiX (PYHKLMA B3BELLMBAHWS (OKOH):

Kaizepa (no ymonyanuto): 20 'y — 200 My,
[MpsimoyroneHoe: 10 'y — 200 My
Xemmunra: 10 Iy — 200 My,

XeHHuHra: 10 My - 200 My,
Bnakmana-Xappuca 20 'y - 200 My

OkHo ¢ nnockoit BeplnHoit: 30 My — 200 My

HacTpaumBaeTcsi ¢ kpaTHOCTbIO Wara 1-2-3-5

koachcprumeHT dopmbl no yposHto 60 Ab/3 ab: = 4:1

OnopHbIN ypoBeHb

[nana3oH BXOAHbIX CUTHanoB

[unanasoH: ot =140 go +30 abm, war 1 Abm

[lnana3oH namepeHuit No BEPTUKANN: OT CPELHEr0 YPOBHS COOCTBEHHbIX LymoB Ao +30 Abm

LleHa nenenuns BepTukanbHoi Wwkanbl ot 1 ab/aen. oo 20 ab/nen. ¢ kpaTHocTbHo Wara 1-2-5

MonoxeHue no BepTUKanu

EAnHMLBI n3mMepeHus no
BepTUKanu

OTtobpaxaeMmblii CpeaHuUIi YpOBEHb
wyma (DANL)

ot -100 aen. go +100 gen.

nbm, nbmB, nbmkB, nbMKBT, ABMA, ABMKA

[nana3oH YactoT

OToGpaxaeMbIi cpeaHUN YpoBeHb COOCTBEHHbIX
wymMoB

9kly - 50 kly

<-116 gbm/y (< -123 gbm/y, Tvn

50 KTy -5 Mry

<-130 gbm/y (< -141 gbm/Ty, Tvn

5 My — 400 My

<-146 gbm/y (< -150 gbm/y, Tvn

400 MMy -3 1Ty

31Ty -4 TTy (Tonbko Ans Moaenen ¢ onumeir SAG)

<-148 pbm/y (< -151 gbm/y, Tvn

4Ty -6 Ty (Tonbko aAns mogenei ¢ onuuert SAB)

( )
( )
( )
<-147 pbm/y (< -150 gbm/y, Tvn.)
( )
( )

<-140 pbm/y (< -145 gbm/y, Tvn

OTtob6paxaeMmblii cpeaHuUii ypoBeHb  [peaycunutens B pexume "ABT0", ONOpHbIN ypoBeHb -40 Abm

Wwyma npy NOAKMIOYEHHOM
npegycunutene TPA-N-PRE

I'IapaauTHble cocTaBnfawowme

2l apMOHMYeCKNe UCKaXeHUs
2-ro u 3-ro nopsgka
(>100 MI"u)

2l apMOHMYeCKNe UCKaXeHUs
2-ro 1 3-ro nopsgka (ot 9 kl'y
80100 Mru)

2WHTepMOAYyNALMOHHBIE
MCKaXeHWs 2-To nopsaaka
(>200 Mru)

CpepHuin yposeHb cobeTeeHHbIX WwymoB MDO4000C ¢ npeaycunutenem B pexume baiinaca He 6onee yem Ha 3 Ab Bbilue,

yem 6es npegycunuTens.

[nana3oH yacTot

OToGpaxaembii cpeaHU ypoBeHb COOCTBEHHbIX
wyMoB

9Ky - 50 Ky

<-119 gbm/y (< -125 gbm/y, Tvn

50 KMy -5 Mry

<-140 pbm/y (< -146 gbm/y, Tvn

5 MTy - 400 My

400 MMy -3 1Ty

<-157 gbm/y (< -160 gbm/y, Tvn

31Ty -4 TTy (Tonbko Ans Mmoaenen ¢ onumeir SAG)

<-158 gbm/y (< -161 gbm/y, Tvn

4Ty -6 Ty (Tonbko Ans Mogenei ¢ onuyen SAG)

( )
( )
< -156 obm/Ty (< -160 gbm/Tu, Tvn.)
( )
( )
( )

<-150 gbm/ly (< -155 gbm/y, Tvn

<-60 gbH (< -65 abH, TMN.) NPV BKNKOYEHHOI aBTOHACTPOIIKe W ypoBHe cirHanoB Ha 10 AB Hike ONOPHOTO YpOBHS

<-60 gbH (< -65 abH, TMN.) NPV BKNKOYEHHON aBTOHACTPOIIKe, YpOBHE curHanos Ha 10 4B HUke onopHOro YpoBHS 1

3HaYeHNn OMOPHOro ypoBHS < —15 AbM

<—60 aBH (< —65 ABH, TWN.) NPK BKIOYEHHO aBTOHACTPOIIKE 1 YPOBHE curHamnos Ha 10 ab Huke onopHOro YpoBHS




TexHunyeckoe onucaHue

2- AHanusaTop cnekTpa (Tpebyetcs onuusa SA3 unu SAG6)

2WHTepMOAYNALMOHHBIE
McKaxeHusi 2-ro nopsaka (ot
100 My go <200 MIu)

2WHTEepMOAYNALMUOHHBIe
MCKaxeHusi 2-ro nopsigka (ot
10 My go 100 MIw)

3MHTEpMOAYNALMOHHBIE
ucKaxeHus 3-ro nopsigka
(>10 MI'y)

3UHTepMOayNALMOHHBIE
ucKkaxeHus 3-ro nopapgka (ot
9 kM o 10 MrIu)

WUckaxenus ALIN

WUckaxenusa ALIM 3a cyet
HanoXeHus CneKkTpoB

XapakTepucTukmu Tonbko Ans
Mogenew ¢ onumei SA6

OcTaTouHble cocTaBnsiowme

< -57 oBH (< -60 abH, TMN.) NPV BKNIOYEHHOW aBTOHACTPOIIKe, YpoBHE curHanos Ha 10 4B Huxe onopHOro ypoBHs

< -55 gBH (< -65 abH, TMN.) NPV BKNKOYEHHON aBTOHACTPOIIKe, YpoBHE curHanos Ha 10 4b Huke onopHOro ypoBHS 1
3HaYeHMM OMOPHOro ypoBHA < —15 AbM

< -62 gbH (< -65 abH, TMN.) NPV BKNKOYEHHOI aBTOHACTPOIIKe, YpoBHE curHanos Ha 10 4b HUxe onopHOro YpoBHS 1
3HaY€HMM OMOPHOro ypoBHA < —15 abM

<—62 aBH (< —65 aBH, T!N.) NPK BKIIOYEHHOM aBTOHACTPOIKE, YPOBHe curHanos Ha 10 4B Hike OMOPHOTO YPOBHS 1
3HaY€HMM OMOPHOro ypoBHA < —15 abM

<—60 aBH (< —65 ABH, T!N.) NPK BKIOYEHHO aBTOHACTPOIKE 1 YDOBHE CUTHAMOB Ha 5 b Hike OMOpHOro YPOBHS.
Vicknioyas uckaxenust AL 3a cyeT HanoxeHus cnekTpoB

Mpn (5 Ty - Fgy ) M (8 Ty - Fyy ): < =55 aBH (< —60 gBH, TVN.) Npw BKIOYEHHOI aBTOHACTPOIIKE M YPOBHE CUrHanoB Ha 5 ab
HUKe OMOPHOTO YPOBHS!

[Mogaenenue MY (ans Bcex BXOAHbIX 4acToT, 3a UcktodeHnem yacTot ot 1 10 1,25 My n ot 2 go 2,4 IMu): <55 abH (tun.)
Vickakenns MY npm (5 Ty - Fy, ) 4ns BxoaHbIx yactot ot 1 go 1,25 Muy;: < =50 gbH (tun.)

VickaxeHns MY npu (6,5 T - Fyy ) Ans BxogHbIX YacTtoT oT 2 Ao 2,4 My <-50 abH (tun.)

[NonaBneHue nomex oT 3epkanbHOro kaHana: < =50 AbH (4ns BxoaHbIx YacToT o1 5,5 40 9,5 M)

< -85 gbm (< -78 pbm Ha vactotax 3,75 I'Tw, 4,0 My, 5,0 [Ty u 6,0 Iy (Tun.); < =73 abm Ha vactoTte 2,5 [Tu) ans
OMOPHOTO YPOBHS < —25 fBM Npu cornacoBaHHoI Harpy3ke no Bxogy 50 Om

AGcontoTHas NorpewWwHoCTb
M3MepeHUs YPOBHA

XapaKTepMCTMKVI KaHana

[MorpeLLHOCTb U3MepeHnst yDOBHS MOLLIHOCTI Ha LieHTparnbHol YactoTe. Mpu 0TCTPOiike OT LieHTpanbHOM 4acToTbl CreayeT K
abcontoTHOM norpeLHocTy [06aBNTb NOrPELLHOCTb B KaHane. XapakTepucTVKi NpyBeeHb! AN oTHoLeHns c/w > 40 ab.

<+1,0 ab (< £0,5 ab, Tvn.), npu Temnepatype ot +18 fo +28 °C, ananasoH yactot ot 50 KMy 40 6 [T, OnopHbIe YpOBHM —
25,-20,-15,-10,-5,0, 5, 10 abm

< 1,0 ab, Tvn., npu Temnepatype ot +18 go +28 °C, ananasoH yactot ot 50 kI'y go 6 L, npn nbom ONopHOM YpOBHE
< 1,5 gb, Tvn., npu Temnepatype ot 0 fo +50 °C, auanasoH yactot ot 50 k'L 4o 6 I'Tw, npu nMob6om onopHOM ypoBHe
< +2,0 ab, Tvn., npu Temnepatype ot +18 go +28 °C, ananasoH yactot ot 9 k' Ao 50 kI, npu NtobOM ONOPHOM YpOBHE
< 3,0 ab, Tvn., npu Temnepatype ot +18 o 50 °C, ananasoH YacTot ot 9 Kl Ao 50 kI, npu fo6OM ONOPHOM YpOBHE

[eicTBuTensHbl npy Temneparype o1 +18 go +28 °C

XapaKTepucTuki npuBeAeHbl Anst OTHoWeHus c/w >40 gb

[wvana3oH namepenus | Monoca o63opa HepaBHomepHocTb | HepaBHOMepHOCTL | Da3oBble UCKaXKEHUS,
LieHTpanbHOM AYX, nuk-nuk AUYX, cp. kB. cp. KB.

4YacToTbl

15MMy -6y 10 My 0,346 0,15 ab 15°

60 My -6y <100 MI'y 0,75 ob 0,27 ob 15°

170 MMy -6 Iy <320 My 0,85 b 0,27 ob 25°

510 My -6 Iy <1000 Mr'y 1,0 ab 0,306 30°

oo, npw > 1000 Mry 1,2 pb - -

HavarbHol yactoTe >

10 My

AGcontoTHas NorpewHocTb
u3mepeHus yposHa (Al) n
nckaxeHus B kaHane (MK) npu
NOAKMIOYEHHOM NpeaycunuTene
TPA-N-PRE

Al: < +0,5 ab, Tvn., npu Temnepatype ot +18 go +28 °C, o1 50 k'Y Ao 6 ITw, He3aBUCKMO OT NpeaycUnUTEns.
Al: < +2,0 g, Tun., npu Temnepatype ot +18 go +28 °C, ot 9 kI'y fo 50 kI'y, He3aBMCMMO OT NpeaycUnUTens.
Al: < £2,3 b, T!n., B0 Bcem paboyem ananas3oHe Temnepatyp, He3aBUCUMO OT NPeaycunnuTens.

MK: 0,0 nb




Ocuwmnnorpadbl cepun MDO4000C

2- AHanusaTop cnekTpa (Tpebyetcs onuusa SA3 unu SAG6)

MepekpécTHble nomexu B
aHanusatope CrneKkTpa oT KaHanos
ocuunnorpada

yacTtoTa Ha Bxoge <1y

yacTtota Ha Bxoge ot 1 'y oo
2Ty

®a3zoBbIif wWym Ha yactote 1 [Ty
(Hemopynup. curHan)

1klMy
10 KMy
100 kl'y
1My

< -68 ob ot onopHoro ypoBHsi
< -48 ob 0T ONOpHOTO YPOBHSI

<-104 gbH/Ty (Tvn.)

<-108 gbH/Ty (< -111 gbH/Ty, Tvn.)
<-110 gbH/Ty (< -113 pbH/y, TvN.)
< -120 pBH/Ty (< -123 pbH/y, TvN.)

MorpelHoCTL ONOPHOI YacToThbI
(cymmapHas)

MorpewHocTb U3MepeHus
4acToTbI C NOMOLLbLIO MapKepa

CymmapHas norpetHocTs: 1,6 x 106

YuntbiBaeT NOrpeLUHOCTb 3a CYET CTapeHns B Te4EHUe roaa, NorpeLlHoCTb KaJ'II/I6F)OBKVI OI'IOpHOI7I Y4acTOTbl M TEMNEPATYPHYHO
HecTabunbHOCTb

[leAcTBUTENBHO NPY NPOBEAEHUN EXErOAHON Kanubposky, npu Temnepatype ot 0 go +50 °C

+((1,6 x 10 x yactoTa mapkepa) + (0,001 x nonoca 063opa + 2)) 'y

[Mpumep. Mpu nonoce o63opa 10 kI u yacTote mapkepa 1500 MI'y norpelHOCTb U3MepeHus YacToTbl cocTasuT +-((1,6 X
106 x 1500 M) + (0,001 x 10 KTy + 2)) = +/- 2,412 kw1

YactoTa mMapkepa npu oTHOLLEHNM (nonoca 063opa)/(paspeluenue no vactote) < 1000:1

[TorpeLHOCTb OMOPHO YACTOTbI MPW OTHOLLEHW aMNAUTYbl MapKkepa K YPOBHIO COBCTBEHHBIX LyMoB > 30 ab

PaspeLueHne npu usmepeHumn
4acToThbl

MakcumanbHbIi paboyuii ypoBeHb
BXOAHOrO CUrHamna

Cpe,ﬂHﬂﬂ AonrospeMeHHas
MOLWHOCTb

MakcumanbHbIi 6e3onacHbIN
YPOBEHb NOCTOSIHHOIO
HanpskeHus

MakcumanbHas 6e3onacHas
MOLLHOCTb (HemMoaynmp.
curHan)

MakcumanbHas 6e3onacHas
MOLLHOCTb (MMAYNbC)

1Ty

+30 gbm (1 BT) Anst onopHoro ypoBHs = -20 bm
+24 nbm (0,25 BT) ans onopHoro yposHs < —20 abm
£40 By,

+32 nbm (1,6 BT) anst onopHoro ypoBHs = -20 obm
+25 gbm (0,32 BT) ans onopHoro yposHs < —20 obm
[nkoBast MOLHOCTb uMnynbca +45 abm (32 BT)

npu anuTensHocT uMnynsca <10 MKC, ckBaxxHOCTU <1 %, onopHOM ypoBHe = +10 nbm

MakcumanbHbIN pabouni
BXOAHON YPOBEHb NpU
NOAKMIOYEHHOM NpeaycunuTene
TPA-N-PRE

Cpe.qH;m AonrospeMeHHasn
MOLWHOCTb

MakcumanbHbIi 6e3onacHbIN
YPOBEHb NOCTOSHHOTO
HanpsikeHus

MakcumanbHas GesonacHas
MOLLHOCTb (HeMogynmp.
curHan)

MakcumanbHas 6ezonacHas
MOLUHOCTb (MMMYNbC)

+30 gbwm (1 BT)

izo BﬂOCT.TOKa

+30 gbwm (1 BT)

+45 nbm (32 BT) npu gnutensHocTn umnynbea <10 MKC, ckBaxHOCTH <1 %, ONOpHOM ypoBHe = +10 Abm




TexHunyeckoe onucaHue

2- AHanusaTop cnekTpa (Tpebyetcs onuusa SA3 unu SAG6)

3anyck no ypoBH MowHocTn PY

curHana
[vana3oH YactoT Mogpenu ¢ onupert SA3: ot 1 My po 3 Ty
Mogenu ¢ onumeit SAG: 1 My - 3,75 Twy; 2,75 Ty -4,5Tw; 3,5 My -6,0 My,
Pabounit ypoBeHb o1 0 go -30 ab oT onopHOro YpoBHS!
amMnnuTyAabl
[vana3oH amnnuTyabI o1 +10 1o —40 gb ot onopHoro ypoBHS BHYTPM AnanasoHa ot —65 fo +30 gbm
leHepaums umnynbca ANNTENbHOCTb BbICOKOTO YPOBHs 10 MKC NPY MUHMMANbHOM BPEMEHW YCTAHOBNEHMS HU3KOTO YpoBHS 10 MKC
MUHUMarnbLHOW ANUTENBHOCTM
Cpagur a3 mexay P4 u <5 Hc
aHanoroBbIM KaHanamu
MpopomnxutensHocTb 3axeata P4 | Monoca 063opa MakcumanbHoe Bpems 3axBata
cUrHana >2Mmy 5
>1Ty...21My 10 mc
>800 My .1 My 20 mc
>500 MI'y ...800 My 25 mc
>400 MIy ...500 My 40 mc
>250 My ...400 My 50 mc
>200 Mry ...250 My 80 mc
>160 MIy ...200 My, 100 mc
>125 My ...160 My 125 mc
<125 Mry 158 mc
Tunb! okoH BI®, KoadpuumenTbl | OkHo BN KoadpcpuumenT MorpewHocTb dunbTpa MY
1 norpewHocTb unbtpa MY Kattaepa 223 0.90%
[MpsimoyronsHoe 0.89 2.25%
XemmuHra 1.30 1.54%
XeHHuHra 1.44 1.39%
BnakmaHa-Xappuca 1.90 1.05%
C nnockoi BepLUMHON 3.77 0.53%

3- NeHepaTOp curHanoB Npou3BoONbLHOM (POpMbl U cTaHAAPTHLIX hyHKUMM (TpebyeTcsa onuus MDO4AFG)

CurHanbl CyHyconaanbHblil, NPAMOYTONbHbINA, UMMYNbCHBIN, MMNO0BPa3HbIi, TPEYroNbHbIA, NOCT. HANPSHKEHNE, LWYMONOA06HbIN,
kapAnHanbHbIA chyc (Sinc), hyHKunsa Maycca, dyHKums JlopeHLa, SKCNOHeHLManbHoe HapacTaHue 1 cnap, raBepeuHyc,
KapavoCcurHan v Mpou3BONbHBIA CUTHaI.

CuHyconganbHbIi
[Ouana3oH yacTot ot 0,1 Ty oo 50 My,
Dvana3oH amnnuTyAbI 0T 20 MB i 80 5 By B PEXMME C BbICOKMM MMNeaaHCoM; OT 10 MB . 8O 2,5 Brynu NPY Harpy3ke 50 Om
HepaBHomepHocTb AYX (Tun.) 0,5 ab Ha yactote 1 kl'y (1,5 ab ana amnautyabl <20 MB )

MonHbI# ko3t uLmeHT 1%, Harpyska 50 Om

apMo .
rapmoKMK (tun.) 2% pns amnauTyabl < 50 MB v yactot > 10 My

3% ana amnautyabl < 20 MB 1 yactot > 10 My

Ounamunyeckuin gnanasoH 6e3  -40 oBH (Ve = 0,1 B); =30 ABH (Voyenn < 0,1 B), Harpyska 50 Om
napasuTHbIX COCTaBNSAOLWMX
(Tvn.)



MpsAMoyronbHbIA/MMNYNbCHbI
cUrHan

[uana3oH yacTot
[vanasoH amnnuTyAbl
KoadhdmumeHT 3anonHenus

Pa3peweHue koadppuumeHta
3anonHeHus

MuHumanbHas anuTenbHOCTb
uMmnynbcea (Tun.)

Bpems HapacTaHus/cnapa
(Tvn.)

PaspeweHue no
ANUTENLHOCTU MMNYNbCca

Bb16poc (TunoBoe 3HayeHue)
AcummeTpus
Dxutrep (cp. kB.TIE), T!N.

MunooGpasHbIn/TpeyronbHbIN
NnanasoH yacTot
[lnanasoH aMnnuTyAbI
KoadhdpuumeHT cummeTpun

PaspeweHue cummetpun

MocTosHHOE HanpsXxeHue

[vana3oH ypoBHe# (T1n.)

Lym
[nanasoH amnnuTyAbI

PaspelueHue no amnnutyge

KapanHanbHbIih curyc (Sinc)
[wvana3oH vactot (Tun.)

[Ouana3oH amnnuTyAbl

®yHkuus Maycca
[wvana3oH vacrot (Tun.)

Mwvana3oH amnnuTyAbI

®yHkuus INopeHua
[wvana3oH vactot (Tun.)

[vana3oH amnnuTyabI

Ocuwmnnorpadbl cepun MDO4000C

3- Nl'eHepaToOp CUrHaNoB NPou3BONIbHOM (POPMbI U CTaHAAPTHbLIX hyHKUMM (TpebyeTca onuusa MDO4AFG)

o1 0,1 Ty go 25 My,

0T 20 MB i 80 5 Bryyennc B PEXMME C BbICOKMM MMNeAaHCOM; 0T 10 MB .m0 2,5 Brynu NPY HArpy3ke 50 Om
0T 10% 70 90% nnn MuH. gnutensHocTb MMnynbea 10 He, BoibupaeTcs 6onbluee

0.1%

10 HC
5 He (o1 10% Ao 90%)
100 nc

< 2% [ons nepenafos curHana, 6onblunx 100 MB
+1% £5 He, npu koadpuLmeHTe 3anonHerns 50%
<500 nc

o1 0,1 Ty g0 500 kl'y

0T 20 MByycrne 8O 5 Bk B PEXMME C BbICOKMM uMneaaHcom; 0T 10 MBryr 8O 2,5 Bryenuc NPV Harpyske 50 Om
ot 0 go 100%

0.1%

+2,5 B B pexume ¢ BbICOKMM UMnegaHcoM; £1,25 B npu Harpyske 50 Om

0T 20 MByycrunc 8O 5 Bryennk B PEXMME C BbICOKMM MMneaaHcoM; 0T 10 MBryrmc 8O 2,5 Bryenuc NPV Harpyske 50 Om
o1 0% go 100%, war 1%

o1 0,1 Ty o 2 My

0T 20 MBycrumc 80 3,0 Brycru B PEXMME € BbICOKMM MMneaaHcoMm; 0T 10 MBycam 8O 1,5 Brynux NPV Harpyske 50 Om

ot10,1My 805 Mry

0T 20 MB i 80 2,5 By B PEXMME C BbICOKMM UMNeaaHCOM; OT 10 MB e 20 1,25 By NP1 Harpyske 50 Om

o1 0,1 Ty o 5Mry
0T 20 MB i 80 2,4 By B PEXMME C BbICOKUM UMNeAaHCOM; OT 10 MB e 20 1,2 Bryeam MM Harpyske 50 Om

OKcnoHeHuuanbHoe HapacTaHue/
cnag

[wvana3oH vactoT (Tun.)
[lnanasoH aMnnuTyAbI

®yHKUMA raBepcuHyca
[wvana3oH vactoT (Tun.)
[vanasoH amnnuTyabl

KapanocwurHan (tun.)
Mnana3oH vyacTot
[lnana3oH amnnuTyAbI

o1 0,1 Ty o 5 My
0T 20 MByycrune 8O 2,5 Bryru B PEXMME C BbICOKMM MMneaaHcoM; 0T 10 MBynmc 8O 1,25 By NPY Harpyske 50 Om

o1 0,1 Ty po 5 My
0T 20 MBpycrune 8O 2,5 Bryr B PEXMME € BbICOKMM MMneaaHcoM; 0T 10 MBynmc 8O 1,25 By NPY Harpyske 50 Om

o1 0,1 'y g0 500 kly
0T 20 MByycrune 8O 5 Bryenn B PEXMME C BbICOKMM MMneaaHcoM; 0T 10 MBryrmc 8O 2,5 Bryenuc NPV Harpyske 50 Om



TexHunyeckoe onucaHue

MpounsBonbHas ¢opma
06bem namati
[nanasoH amnnuTyabl
YacroTa noBTOpeHus

YacToTa auckpetusaumm

3- l'eHepaTOp cUrHaNoB NPou3BONIbHOM (POPMbI U CTaHAAPTHbLIX hyHKUMM (TpebyeTca onuusa MDO4AFG)

ot 110 128 Kb

0T 20 MByycrnc 8O 5 Brenn B PEXMME C BbICOKMM MMneaaHcoM; 0T 10 MBynmc 8O 2,5 Bryenuc NPV Harpyske 50 Om
o1 0,1 Ty o 25 My,

250 Msbib./c

I'Iorpeumocrb 4acToTbl

CuHycounganbHbIn U
nuMnooobpasHbIN CUrHanbI

MpsAMoyronbHbIN 1
MMNYNbCHbIN CUrHaNbI

Paspeluenue

I'Iorpeumocn: aMmnnuTyabl

MocTosiHHOE cMelLeHne

[vana3oH NocTosiHHOrO
cMeLeHus

PaspelueHne nocTosHHOro
cMelleHmns

I'Iorpemuocn; CMeLleHus

NO ArbExpress®

130 x 10 (yacrora < 10 Kw)

50 x 10 (4acTora = 10 kT'w)
130 x 10°¢ (yactora < 10 k)

50 x 106 (yactoTa = 10 KTy)
0,1 'y unv 4 paspsiga, BbloupaeTcs Gonbluee

+[ (1,5% OT ycTaHOBNEHHOM aMnAUTYAbl OT Nuka A0 Nuka) + (1,5% OT yCTaHOBNEHHOMO NOCTOSAHHOTO CMelleHnst) + 1 MB ]
(yacTota = 1 kl'y)

+2,5 B B pexume ¢ BbICOKM UMnegaHcoM; £1,25 B npu Harpyske 50 Om

1 MB B pesume ¢ Bbicokum UmneaaHcom; 500 MkB npu Harpyake 50 Om

+[(1,5% OT ycTaHOBMEHHOro abComnTHOr0 NOCTOSHHOTO CMeLLeHNs) + 1 MB]; yBenudmnsaeTcs Ha 3 MB npu noBbILweHn
TemnepaTypbl Ha kaxable 10 °C, HaumHas oT +25 °C

Ocuunnorpad cepur MDO4000C cosmecTum ¢ MO ArbExpress® ans penaktupoBaHms 1 Co3naHMs CUTHaNoB,
BbINOMNHAEMbIM B KOMNbtoTepe. CurHanbl, 3axBadeHHble ocuunnorpacgom cepm MDO4000C, nepepatotes MO ArbExpress
Ans penaktpoBaHust. 3710 MO co3aaeT CrokHbIE CUrHaMbI M NOAAET UX Ha FEHePaTOop CUrHaroB NPOU3BOMbHOM HOPMbI 1

CTaH4apTHbIX (hyHKLMIA, BXOLAALLMIA B COCTaB ocuunnorpada 1 hopmupyioLLmii pesynbTupytolne curHansl. [ns sarpysku MO

4- Jlornyeckumn aHanusartop (Tpedyetca onuus MDO4MSO)

Cucrema BepPTUKAINIbHOIO OTKITOHEeHUA LI,VI(*)pOBbIX KaHasnoB

Yucno BXoAHbIX KaHanoB 16 undposbIx kaHanos (D15 - DO)

Moporu Hactpolika nopora ans kaxgoro kaHana

Bb160p 3HaueHuit noporos TTJ1, KMOI, 3C1, nceno-3CI, onpepensieTcs nonb3osatenem

[lnana3oH 3Ha4yeHuit NOPOroB., +40B

HacTpavBaeMbIX Nonb3oBaTenem
MorpewHocTb yctaHoBkM nopora  +(100 MB + 3% oT ycTaHoBMEHHOro nopora)

MakcumansHoe BXogHoe
HanpsikeHue

+42 By, (Tvn.)

MakcumanbHbI AMHaMUYeCcKun
[Mana3oH BXOAHOro curHana

30 Byypene <200 MMy
10 By >200 My

MuHMManbHbIA pa3max
HanpsiKeHus

400 M BI'Il/IK-I'Il/IK




Ocuwmnnorpadbl cepun MDO4000C

Cucrema BepPTUKAINTIbHOIO OTKITOHEHUA LIM(*)pOBbIX KaHanoB

BxopHoli uMnepaHc npobHuka
BxopaHoe conpoTuBnexue
BxopaHas emkocTb

PaspemeHMe no BepTukanun

100 kOm
3n®

16wt

Cucrema TOPU3OHTAINIbHOIO OTKIMTOHEeHUA LWICprBbIX KaHanoB

MakcumanbHas YactoTta
AMCKpeTn3auumn (0CHOBHOM
pexum)

MakcumanbHas gnuHa 3anucu
(ocHOBHOI pexum)

MakcumanbHas yactota
auckpeTusauum (pexum MagniVu)

MakcumanbHas gnvHa 3anucu

500 Mgbib./c (paspeLueHme 2 He)

20 MMH. Touek

16,5 I'ebI6./c (pa3peLueHue 60,6 nc)

10 000 TOYeK C LieHTPMPOBaHNMEM OTHOCUTENBHO TOYKW 3amycka

(pexunm MagniVu)

MuHumanbHas peructpupyemas 1He
ANUTENLHOCTb MMNYNbCca

Cpgur a3 mexay kaHanamu (Tun.) 200 nc (Tun.)

MakcumanbHas yactota
nepexkn4yeHusa Bxoga

500 MTy (mMakcmanbHas YactoTa CUHYCOMAanbHOrO CurHana, KOTOpbIA MOXHO BOCMPOU3BECTY B BUAE MeaHapa.
Heobxoanm KopoTKuiA yANMHUTENb 3eMIW B KaXAO0M kaHane. OTo MakcuMarnbHas YacToTa npi MUHMManbHON aMnnuTyae
curHana. Mpy 6onblwMX aMnaUTyaax MOXHO MONY4NTb GOMbLLYI0 YaCTOTY NepekmoyeHis.)

5 — AHanusaTtop NpOTOKONOB NnocnefoBaTeribHbIX WWH (onuus)

Moaaepx1BaeTcs aBTOMATYECKIA 3aNyCK Mo CUrHanam NocneaoBaTenNbHbIX LWKH, AeKoaupoBaHIe 1 nouck ans wmH 12C, SPI, RS-232/422/485/UART, USB2.0, CAN,
CAN FD, LIN, FlexRay, MIL-STD-1553, ARINC-429 n ayguoLumH.

MHd)opmaumo 0 npoaykTax, nogaepxmearoLLmMX CtTaHAapTbl NocneaoBaTenbHbIX WWH, CM. B

Tunbl 3anycka
1’c

SPI

RS-232/422/485/UART

USB: Hu3KkoCKOpOCTHas WKHa

3anyck no cTapTy, MOBTOPHOMY CTapTy, ctony, nponyieHHomy ACK, agpecy (7 unu 10 6uT), LaHHbIM UK agpecy v AaHHbIM
npu nepeaade AaHHbIx no wiHam 12C co ckopocTbio Ao 10 M6ut/c.

3anyck no aktueHomy SS, Havany kagpa, MOSI, MISO nnn MOSI n MISO npu nepeaade aaHHbIx no WwinHam SPI co
ckopocThio 4o 50,0 MéuT/c.

3anyck no cTapToBOMy GUTY Nepeaaym, CTapToBoMy 6UTY Npuéma, KOHLY nepesaBaemoro naketa, KOHLY NpuH1MaemMoro
naketa, nepefaBaeMbiM JaHHbIM, MPUHAMAEMbIM AaHHbIM, OLINOKE YETHOCTW Nepeaayn 1 olwmbke YETHOCTM NpUéma npu
CKOPOCTYW Nepeaaum fanHbix 4o 10 Méur/c.

3anyck no curHany CMHXpPOHU3aLmK, Hadarny kaapa, cbpocy, nayae, BO30GHOBIEHMIO, KOHLLY NakeTa, MapkepHOMY nakeTy
(ampecy), nakeTy AaHHbIX, NAKETY YCTAHOBKM COEAMHEHIAS, CieLManbHOMY NakeTy v no oLnGKe.

3anyck no mapkepHomy nakeTy — ntobor tun mapkepa, SOF, OUT, IN, SETUP; agpec MoxHO ykasaTb 15 TUNa MapKepoB:
nro6oit mapkep, OUT, IN n SETUP. MoxHo onpezienuTs 3anyck no agpecy, KOTopblil <, <, =, >, 2, # yka3aHHOMY 3Ha4eH!Io
Un1 nonagaeT B Npefenbl unv 3a npeaenbl ykadaHHoro AnanasoHa. Homep kagpa mapkepa SOF MOXHO BBOAWTL B
[BOMYHOM, LUECTHaALATEPUYHOM, Ge33HaKOBOM AECSTUYHOM W 6e3pa3nuyHoM dhopmare.

3anyck no nakety AaHHbIX — no6oit TN gaxHblx, DATAO, DATA1; MOXHO OnpeaenuTb 3anyck no JaHHbIM, KoTopble <, <, =,
>, 2, # yKka3aHHOMY 3Ha4eHI0 UNK NonajatoT B Npeaensl Uiy 3a Npeaenbl Yka3aHHOoro AuanasoHa.

3anyck no nakeTy yCTaHOBKM CoeaMHeHNs — ntoboit Tun yctaHoBkn coeauHerms, ACK, NAK, STALL.
3anyck no crnewuansHoMy nakeTy — ool cneumanbHbIi TUM, 3ape3epBUpOBaHHbIN

3anyck no owmbke — nposepka PID, CRC5 nnn CRC16, BcTaBka 6uToB.
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2

3

USB: nonHockopocTHasi WKHa  3anyck No curHany CUHXpoHM3aLum, cbpocy, nayse, BO30GHOBNEHMIO, KOHLLY NakeTa, MapkepHOMy nakeTy (agpecy), nakety

USB: BbIcOokOoCKOpPOCTHas
WwKHa

Ethernet *

CAN, CAN FD (ISO v He-ISO)

LIN

[OaHHbIX, NaKkeTy YyCTaHOBKM COedNHEHUd, cnelnanbHoOMy nakeTy 1 no oLnoKe.

3anyck no mapkepHomy nakeTy — ntobon tun mapkepa, SOF, OUT, IN, SETUP; agpec MoxHO yka3aTb s TUna Mapkepos:
ntobon mapkep, OUT, IN u SETUP. MoxHo onpeaenuTb 3anyck no agpecy, KOTOpbIA <, <, =, >, 2, # yka3aHHOMY 3HaYeHNI0
“nm nonagaeT B Npefenbl unv 3a npeaenbl ykadaHHoro AnanasoHa. Homep kagpa mapkepa SOF MOXHO BBOAWTL B
[BOVYHOM, LIECTHAALATEPUYHOM, Ge33HAKOBOM AECSTUYHOM U Be3pa3nuyHom opmarte.

3anyck no nakety AaHHbIX — no6oit Tn ganHblx, DATAO, DATAT; MOXHO OnpeaenuTb 3anyck no JaHHbIM, KoTopble <, <, =,
>, 2, # yKka3aHHOMY 3HaYeHWIo UNK NonaaatoT B Npeaerbl Uv 3a Npeaenbl YkasaHHOMo AuanasoHa.

3anyck no nakeTy yCTaHOBKM coefnHeHns — ntobon Tun ycraHoBkn coeguHerms, ACK, NAK, STALL.
3anyck no cneumansHoMy nakeTy — noboit cneynanbHblid, PRE, 3ape3epBupoBaHHbIi.

3anyck no owmbke — nposepka PID, CRC5 nnn CRC16, BcTaska Gutos.

3anyck no curHany CMHXpoHK3aLmMu, cBpocy, nay3e, BO30GHOBMEHMIO, KOHLY NakeTa, MapkepHOMY NakeTy (agpecy), nakety
[JaHHbIX, MaKeTy YCTaHOBKM COEAUHEHNS, CrieLManbHOMy NakeTy 1 Mo oLunbke.

3anyck no mapkepHomMy nakeTy — ntobor Tun mapkepa, SOF, OUT, IN, SETUP; agpec MoxHO ykasaTb s TUna MapKepos:
nroboit mapkep, OUT, IN n SETUP. MoxHo onpezienuTh 3anyck no agpecy, KOTopbliit <, <, =, >, 2, # yka3aHHOMY 3Ha4eH!Io
“nm nonagaet B Npefenbl unv 3a npeaenbl ykadaHHoro AnanasoHa. Homep kagpa mapkepa SOF MOXHO BBOAWTL B
[BOMYHOM, LUECTHaALATEPUYHOM, De33HaKOBOM AECATUYHOM W 6e3pa3nuyHoM dopmare.

3anyck no nakeTy AaHHbIX — no6oit Tn ganHblx, DATAO, DATA1, DATA2, MDATA; MOXHO onpefenuTb 3anyck no AaHHbIM,
KoTopble <, <, =, >, 2, # ykasaHHOMY 3HaYeHW0 UMW MonagakT B NPeAenbl UK 3a Npeaernbl ykazaHHOro AnanasoHa.

3anyck no nakeTy yCTaHOBKM coefnHeHns — noboit Tun yctaHoBku coeguHenus, ACK, NAK, STALL, NYET.

3anyck no cneuuansHoMy nakeTy — noboit cneynansHbii, ERR, SPLIT, PING, 3ape3epsupoBaHHbIit. MoxHo ykasatb
koMnoHeHTbI nakeTa SPLIT, Bkntovas:

Agpec KoHLEeHTpaTopa
[Myck/3aBeplueHne — 6e3pasnuuHo, nyck (SSPLIT), 3aBepluenne (CSPLIT)
Appec nopta

HauanbHble 1 koHeuHble 61Tbl — Ge3pasnnyHo, yrpaBreHne/0CHOBHaSs YacTb/MpepbiBaHie (MONHOCKOPOCTHOE YCTPOMCTBO,
HU3KOCKOPOCTHOE YCTPOIICTBO), PABHOMEPHbIi (HaHHbIE B CEpeainHe, AaHHbIE B KOHLIE, AaHHbIE B Hauare, JaHHble Be3ae)

TN KOHEYHOW TOYKN — 6e3pa3anHo, ynpasneHue, paBHOMeprIVI, OCHOBHas 4acTb, npepbiBaHne

3anyck no owmbke — nposepka PID, CRC5 nnu CRC16

10BASE-T 1 100BASE-TX: 3anyck no pasgenutento Hayana kagpa, MAC-agpecawm, ynpasnsioluen nigopmatm MAC Q-
Tag, anuHe/Tuny MAC, 3aronosky IP, 3aronosky TCP, naHHbiM knueHta TCP/IPv4/MAC, koHuy nakeTa, ownbke FCS (CRC).

100BASE-TX: Bpems oxugaHus.
MAC-agpec — 3anyck no 48-61THoMy afpecy UCTOYHMKA UMW aapecy NPUEMHIKA.
Ynpasnsiowas nHgopmaums MAC Q-Tag — 3anyck no 32-6utHomy 3HaueHmio Q-Tag.

[HOnunalun MAC — 3anyck no BenuumHe, kotopas <, <, =, >, 2, # ykazaHHOMY 16-OUTHOMY 3HauYeHUI0 UK nonagaeT B
npenensl unv 3a npeaenbl ykasaHHoro AuanasoHa.

3aronoBok IP — 3anyck no 8-6utHomy 3HauyeHuto IP-npoTokona, agpecy NCTOYHMKA, afpecy NpUEMHMKA.
3aronosok TCP — 3anyck no nopTy UCTOYHWKA, NOPTY NPUEMHIKA, HOMEpY NocnefoBaTeNsLHOCTY 1 Homepy Ack.

[anHble knuenTa TCP/IPv4/MAC — 3anyck no BenuumHe, kotopas <, <, =, >, 2, # yka3aHHOMY 3HaYeHWI0 Unu nonagaeT B
npenensl unv 3a Npefenbl ykaszaHHoro auanasoHa. MoxHo ykasbiBaTb uncno 6aitTos ans 3anycka B npeaenax ot 1 o 16.
BapuaHTbl cmelyeHus baita — BeapaannyHo, ot 0 go 1499.

3anyck no Hauany kagpa, TNy kazpa (4aHHble, AUCTaHLUMOHHOE yrpaBneHue, ownbka, neperpyaka), UaeHTudukaTopy
(cTaHA@pPTHBIA MNK pacLUMPEHHbI), AaHHBIM, AEHTDUKATOPY U AaHHBIM, KOHLY kaapa, nponyleHHomy ACK nnm no
owwnbke BcTaBky O1TOB B curHanax wiHsl CAN co ckopocTbio o 1 MEuT/c unm curdanax wiHel CAN FD co ckopocTbio o
10 M6wut/c. Kpome Toro, MOXHO HacTpoMTb 3amyck Tak, 4Tobbl OH cpabaTbiBan npu cOBMOAEHNM yenoBus <, <, =, >, = U #
[ANsi HEKOTOPOTO Yka3aHHOro 3HaueHust. Mo ymMmonuaHuio HacTpanBaemas Norb3oBaTenem Touka BblGOpkY yCTaHaBNMBaETCS
pasHoit 50 %.

3anyck no cMHXpocurHany, UaeHTUUKATOPY, AaHHBIM, UOEHTUdMKATOPY 1 JaHHBIM, KaApY aKTUBHOTO PexuMa, kagpy
HeaKTMBHOrO pexMa 1 no oLLnbkam, TakiM Kak OLLMBKI CUHXPOHM3ALMK, YETHOCTI UMK KOHTPOMBHOM CyMMbI, NPy Nepeaaye
[JaHHbIX co ckopocTbto Ao 100 kbut/c (no onpeaenenmio LIN, 20 k6uT/c).

BicokockopocTHas wnHa USB noaaepxu1BaeTcst TONbko MOAENSIMU C NONIOCOM NponyckaHnst aHanorosbix kaHanos 1 T,

[insi 100BASE-TX pekoMeHayHTCS MOAENM C NONocoi nponyckanns = 350 My
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FlexRay

MIL-STD-1553

ARINC-429

I’S/LJIRJITDM

3anyck no Havany kagpa, Tuny kagpa (HopManbHbIi, UHGOPMALMOHHBIA, HYNEBOW, CUHXPOHW3MPYIOLLMIA, CTApPTOBBIN),
WAEHTUDUKATOPY, YMCTY LMKIOB, NOMI0 3aBEPLUEHMS 3aronoBka, AaHHbIM, WAEHTUDUKATOPY W AaHHBIM, KOHLLY Kafipa Unu no
owwnbkam, Takum kak ownbka CRC 3aronoska, CRC Tpeiinepa, HyneBsoro kaapa, kagpa CUHXPOHW3aALMW Ui CTapTOBOTO
kagpa npu nepeaave AaHHbIX co ckopocTbto Ao 100 MouT/c.

3anyck no cuHxpocurHany, Tuny cnosa® (komaHaa, cTaTyc, jaHHble), KoMaHAHOMY CroBY (3afiaHHble OTAenbHO agpec RT
[yaanénHoro Tepmunanal, T/R, cybagpec/pexum, CHETUMK CHOB JaHHbIX/KOA PeXnMa, YETHOCTL), COBY CTaTyca (3afaHHble
oTaensHo agpec RT, owwnbka coobLeHns, obopyaoBaHme, 61T 3anpoca Ha obenykuBaHune, NpUEM LUMPOKOBELLATENBHOM
KOMaHzbl, 3aHATOCTb, onar MoACUCTEMbI, MPUHATIE 3anpoca AUHaMUYECKoro ynpasneHns wiuHon [DBCA], dnar TepmmHana,
YETHOCTB), CIOBY AaHHbIX (3aaBaeMoe nomnb3oBatenem 16-61THoe 3HaueHue), olwmbke (CMHXpocUrHana, YTHoOCTH,
MaH4eCTepCKOro Koaa, CBA3HOCTM aHHbIX), BPEMEH oxuaaHns (MuH. Bpemsi ot 2 go 100 MKc, Makc. Bpems 0T 2 Ao

100 MKc; 3amyck OCyLUEeCTBISIETCS, €CMM BPEMS! MEHbLLE MUHUMArbHOrO, BorbLUe MaKCMansHOro, nonagaeT unm He
nonagaet B AnanasoH). Agpec RT MOXHO HACTPOMTb Ha 3amyck Npy YCNOBUM, YTO 3HaYeHWe agpeca =, #, <, >, <, =
3afaHHOMY 3HayeHuto NMBo NonafaeT B MPefenb! UK BbIXOANT 3a NpeAensl 3a4aHHOro Ananasoxa.

3anyck no Havany/koHLy CrnoBa, MeTKe, WAEHTUGMKATOPY UCTOYHMKa/MPUEMHIKA (SDI), LaHHbIM, METKE 1 JaHHbIM,
YCNOBUAIM OLUMOKM (MHoBbIM, YETHOCTH, CIIOBA, MPOMEXKYTKA)

3anyck no BbIGOPY CrioBa, CUHXPOCUTHaNY kagpa Ui No AaHHbIM. Kpome Toro, MOXHO HacTpoWTb 3amyck Tak, YTobbl OH
OCYLLIECTBIIANCA Npy COBMOAEHNM yCnoBus <, <, =, >, 2, # [111 HEKOTOPOrO YKa3aHHOr0 3HaYeHNs Unv nNpu nonagaHnum
3HaYeHNs B Npeaenbl NN 3a npenenbl ykasaHHoro AvanasoHa. MakcumanbsHas ckopocTb nepeaayy faHHbIx ans 12S/LJ/RJ
paBHa 12,5 Mbut/c. MakcumanbHas CkopocTb nepeaaym aaHHbIx ans TDM pasHa 25 MouT/c.

6- LlndpoBon BonbTMETp M YacToTOMEP

UcTounuk

KaHan 1, kaHan 2, kaHan 3 1 kaHan 4

Tunbl U3mepeHunii

I'Iorpeumocn: HanpaxeHusa

Paspeluenue

MorpewHocTb YacToThbI
CKopocTb U3MepeHuit

ABTOMaTUYeCKMIt BbIGOP
napameTpoB CUCTEMbI
BEePTUKANbHOIO OTKNOHEHHUS

padhmueckoe npeacraBneHme
pe3ynbTaToB U3MEpEeHUs

CpenHekBapaTUiECKoe 3Ha4eHNe NepeMeHHoN COCTaBMAIOLLEN, MOCTOSHHAA COCTaBAOLLAS, CyMMa MOCTOSHHON
COCTaBIAIOLLEN 11 CPEAHEKBAAPATNYECKOrO 3HAYEHIS EPEMEHHO COCTaBNSIOLLEN (NoKa3aHns B BONbTaX UM amnepax);
yacToTa

+(1,5% |nokasaHue - cmelLieHme - nonoxeHue|) + (0,5% |(cmeLlerme - nonoxeHue)|) + (0,1 * B/gen.))

Mepem. HanpskeHWe, NOCT. HanpshkeHue: 4 paspspa

YacroTa: 5 paspsiios
+(10 mkl"y/Ty + owmbka cyeta)
100 n3m./c; n3mepeHnst Ha akpaHe 0OHOBNAOTCS 4 pa3a B CekyHAY

ABTOMaTUYECKasH HACTPOIIKA NapaMETPOB MO BEPTUKANY Ansi MaKCUManbHOMO AMHAMUYECKOTO A1ana3oHa M3MEPEHUH;
AOCTYNHa AN NtoBoro NCTOYHMKA, He CBA3AHHOTO C CUCTEMOI 3anycka

Ipachuyeckoe 0ToBPaxKeHe MAHMMAMBHOTO, MaKCUMAIBHOTO 1 TEKYLLEro 3HaYeHui, MPOKPYTKa 3HAYEHNIA B 5-CeKyHAHOM
NHTEpBane
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OGLue TexHN4YecKme xapakTepucTukm npuéopa

XapaktepucTukm gucnnes

Tun gucnnesn
PaspeweHue

WHTepnonauus

XupakokpucTannuueckuii uetHon TFT gucnneit ¢ guaroransto 10,4 aoima (264 mMm)
1024 nukcens no ropusoHTanu x 768 nukcenei no septukanm (XGA)

Sin (x)/x

MpencraBnexune curHanos

BeKTopbl, TOUKM, NEPEeMEeHHOE NocrecBeyeHme, 6eCKOHEUHOE NoCnecBeYeHIe

KoopauHatHas ceTka
®opmat

MakcumanbHasi CKopocTb 3axBaTa

[MonHas, ceTka, CnnowwHasl, nepekpecTue, pamka, IRE n mB
YT, XY v ogHoBpemerHo XY/YT

>340 000 ocu./c B pexume FastAcq ans Mogeneii ¢ nonocoit nponyckaxus 1 My
>270 000 ocu./c B pexume FastAcq ans mogenei ¢ nonocor nponyckanns 200 My, 350 My v 500 MIy

>50 000 ocu,./c B pexume 3axBata DPO ans Bcex mogenei.

MopTbl BBOAa/BbIBOAA

BbicokockopocTHOI XOCT-nopT
USB 2.0

Mopaepxvieaet USB HakonuTenm u knasuaTypsl. [lBa nopTa pacnonoxeHbl Ha nepeaHeit naHenn 1 ABa — Ha 3agHen.

Mopt USB 2.0 PacnonoxeH Ha 3agHeit naHenu. MogaepxueaeT ynpaeneHne ocuunmorpacom yepes nHrepdeiic USBTMC nnm GPIB (¢
nepexogHukom TEK-USB-488) n npsmyto pacneyatky Ha npuHTepax, coBMecTUMbIx ¢ PictBridge.

Mevatb [ins neyatn ncnonb3yeTcs CeTeBOW NPUHTEP, NPUHTEP, COBMECTUMBIV C TexHonorven PictBridge, unn npunTep,
NOAAEPXKMBALOLLMIA NeYaTb COOOLLEHNI 3NeKTPOHHON NouTkl. Mpumeyanue. B npubope ucnonbayetcs M0, paspaboTaHHoe
OpenSSL Project ans ncnons3osanus B OpenSSL Toolkit

Mopt LAN Posetka RJ-45, nopaepxmsaeT ckopoctv nepegayn 10/100/1000 Méut/c

Bbixoa BUAeocurHana

PoseTka DB-15, no3BonsieT BbIBOAUTL 1300paxeHne ¢ skpaHa ocumnnorpada Ha BHELUHWIA MOHUTOP UM MPOEKTOP.
PaspelueHne XGA.

HanpsixeHue 1 YactoTa Ha
BbIXOZe KOMNeHcaTopa Npo6HUKa

Amnnutypa
YacToTta

BcnomoratenbHbIin BbIxoa

Bxop BHewwHero onopHoro
curHana

3amok KeHcHHITOHA

KoHTakTbl Ha nepesHer naHenu

or0p0258B
1kly

Pasbem BNC Ha 3aaHeit naHenm

Vg, (BbICOKMIA ypOBEHB): 22,5 B 6€3 Harpyaku, 21,0 B ¢ Harpyakoi 50 Om

Vaux. (HU3kniA ypoBeHb): <0,7 B npu BbixogHoM Toke <4 MA; <0,25 B ¢ Harpy3akoi 50 Om

BbIXo4 MOXHO HAaCTPOUTb Ha BbIBOA MMMYNLCHOTO CUrHana npy 3anycke ocuunnorpada, BHyTPeHHel TakTOBO! YacToThl

ocLunnorpada unv curHana npy TeCTMPOBaHNM Mo NpeaenbHbIM 3HaYeHUAM/Macke.

CucTema pasBepTK/ MOXET CHHXPOHM3MPOBATLCS OT BHELLHErO OMOPHOrO reHepatopa Yactotoit 10 My £1 %

He3p0 Ha 3agHer naHenu Ans CTaHAapTHOTO 3amMka KeHCMHIToHa.

Kpennenue VESA

CraHpapTHble Touki kpennerus VESA 100 mm (MIS-D 100) Ha 3agHei naHenw npubopa.
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LXI (pacwupeHue LAN ans nameputenbHbIX NpubopoB)

Knacc LXI Core 2011

Bepcus V1.4

MNporpammHoe o6ecneyeHune

MO OpenChoice® Desktop ObecneunBaeT ObICTPOE 1 NPOCTOE B3aUMOLENCTBME ocLmnnorpada ¢ KomnbloTepamu, paboTaroLwmmm nog ynpasneHuem
Windows, yepe3s uxtepdeitc USB unn LAN. Mo3BonseT nepeaasath 1 COXpaHSTb HACTPOIKK, OCLMNNOrpaMMbl, pesynbTaThl
M3MEPEHMIA 1 CHUMKN 3kpaHa. B coctas atoro M0 BxoasT naHenu uHcTpymentos Word n Excel, nossonsioLuye
aBTOMaTU3MPOBaTh 3axBaT 1 nepeaaqy AaHHbIX U CHUMKOB akpaHa B Word 1 Excel ans 6bICTporo coctasneHns 0T4eToB 1
[anbHeiwero aHanmaa.

Opavisep IVI ObecneunBaeT CTaHOapTHbIN MHTEPMENIC NporpamMMUpoBaHs NpbOPOB Ans pacnpoCTpaHEHHbIX MPOrpaMMHbIX NAKETOB,
Takux kak LabVIEW, LabWindows/CVI, Microsoft. NET n MATLAB.

Be6-unTepdeiic e*Scope® [Mo3BonsieT ynpaBnsTh ocLMnnorpaciom no CETV Yepes CTaHaapTHbIN 0603peBaTens uHTepHeTa. lMpocTo BeeauTe IP agpec
1nn ceTeBoe Ums ocuunnorpada, 1 B 0603peBaTene OTKPOeTCs CTpaHuLa ynpasneHus. lNepeaaiite n coxpanute
HaCTPOWKM, OCLMMNIOrpamMmbl, UI3MEPEHMNS U CHUMKI SKpaHa 1 OnepaTuBHO 3MEHUTE HAaCTPOMKK ocumnnorpada
HenocpeACTBEHHO Ha CTPaHULie ynpaBneHus.

Be6-untepdeiic LXI ObecneunBaeT NoaKNYEHe K ocuunnorpady Yepes cTaHfapTHbIA Gpayaep nyTtem Beoga IP agpeca unu ceTeBoro MMeHM
ocuunrorpada B afpecHyto CTpoky 6pay3epa. Be6-HTepdeiic no3BonsieT KOHTPONMPOBaTL COCTOSHIE W KOH(UTypaLo
npubopa, NPOBEPSTh 1 U3MEHATL CETEBbIE HACTPOIKY, a TakKe yNPaBnATh ocuunnorpadom ¢ nomolisio MO e*Scope®.
Anroputm paboTbl UHTepdeiica cooteeTcTBYET creuudmkaumsm LXI Core, Bepens 1.4.

UcToYHUK nuTaHuA

HanpsxeHue nctounuka nutanma ot 100 go 240 B £10 %

YacTtoTa MCTOYHMKA NUTAHUA o1 50 8o 60 'y £10% npu HanpskeHun ot 100 fo 240 B +10%

400 'y £10% npwn HanpsxeHn 115 B £13%

MoTpebnsemas MOWHOCTb He 6onee 250 Bt

FaGapuTbl U Macca

Pa3mepbl mm in
BbicoTa 229 9
LLnpuHa 439 17.3
nybuHa 147 5.8




TexHunyeckoe onucaHue

FaGapuTtbl U macca
Macca

Mpunbopsbi 6e3 onumu SA3 nnu
SA6

Mpubopsi ¢ onuueii SA3 unu
SA6

Kr yHTBI
HetTo 55 12.2
BpytTO 11.2 24.8

Kr yHTbI
HetTo 5.1 1.2
BpytTo 10.8 238

KoHdhurypauus ans yctaHoBKW B
CTOMKY

3a3opbl Ans oxnaxaeHus

5U

51 MM ¢ NeBOi 1 C 3aaHel CTOpoH npubopa

YcnoBus oxpyx(arou.leﬁ cpeAabl, ANIeKTpoMarHuTHad CoBMeCTUMOCTb U 6e3onacHoCTb

Temnepatypa
Pa6ouas

XpaHeHue

OTHoCUTENbHas BNaXHOCTb
PaGoyas

XpaHeHue

o1 0 go +50 °C (ot +32 po +122 °F)
o1 -30 go +70 °C (o1 -22 po +158 °F)

ot 10 % no 60 % npu Temnepatype ot +40 go +50 °C; ot 10 % 8o 90 % npu Temnepatype ot 0 go +40 °C
o1 5 % po 55 % npu Temnepatype ot +40 go +60 °C; o1 5 % 80 90 % npu Temnepartype ot 0 go +40 °C

BbicoTa Hag ypoBHeM Mops
PaGovas

XpaHenue

10 3000 m
12000 m

HOpMaTMBHbIe OOKYMEHTbI

CootBeTtcTByeT TpeboBaHuam 6e3onacHocTv EBponeiickoro cotosa (Mapkuposka CE), a takke CLUA n KanHagb!
(ceptudbmkanms UL)
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NHdpopmauunsa ang sakasa

LWar 1. Bbi6bepute 6a3oByro moaenb ocuunnorpada cepun MDO4000C

Cepusa MDO4000C

MDO04024C KombuHmpoBaHHbIit ocumnnorpad, 4 aHanorosbIx kaHana, 200 My
MDO04034C KombuHmpoBaHHbIit ocuunnorpad, 4 aHanorosbIx kaHana, 350 My
MDO04054C KombuHmpoBaHHbIit ocuunnorpad, 4 aHanorosbIx kaHana, 500 My
MDO04104C Kom6uHMpoBaHHbIit ocumnnorpady, 4 aHanorosbIx kaHana, 1 I

anHanne)KHOCTVI B KOMMNJ1eKTe NoCTaBKU

Mpo6HuKM

Mopenu ¢ nonocoit nponyckauus  TPP0500B, 500 MI'y, 10X, 3,9 n®. OauH naccuBHbIit NPOBHWK Ha KaXablil aHAMOroBbI kaHan.
<500 MI'y

Mopenu ¢ nonocon nponyckaiua ~ TPP1000, 1 ITw, 10X, 3,9 n®. OguH naccuBHbIN NPOBHMK Ha Kaxkabl aHANOroBbIil kaHan.
1My

Tro6as moaens ¢ onuuen OpnwH 16-kaHanbHbI noruyeckuin npobHuk P6616 ¢ komnnektom npuHagnexHocteir (020-2662-xx).
MDO4MSO
MpuHaanexHocTn
200-5130-xx [NepenHss kpbillka
016-2030-xx Cymka ansi npuHagnexHocTen
071-3448-xx PykoBogcTBO M0 BBOZY B 3KCMyaTaLmto 1 6e30MacHOCTM (Ha aHrMIACKOM, (paHLly3CKOM, SITOHCKOM 1 YNIPOLLEHHOM

KUTanNCKoMm $I3bIKaX); apyrve pykoBoAcCTBa MOXHO 3arpy3uTb No CCbIIKE:

. LLHyp nuTaHua

Kann6poBouHbIi cepTudukaT noATBEPKAAET NPOCNEXNBAEMOCTb KannbpoBkv A0 HaLmMOHanbHbIX MHCTUTYTOB METPOMOrMN
1 cooTBETCTBUE cucTeMe kavecTsa ISO9001
lMNepexopHuk ¢ pasbema Tuna N Ha pasbem BNC

Mopgenu 103-0045-xx ¢ onumei
SA3 unu SA6

FapaHTUNHbIEe obGA3aTenbCcTBa
TpexneTHss rapaHTus Ha ocuunnorpad cepun MDO4000C, Bkntovast Bce AeTanu v paboty. FapaHTis Ha 1 rog Ha npunaraemble NPOGHMKK, BKIKOYast BCE AETanM n
pabory.



TexHunyeckoe onucaHue

LWar 2. CkoHdurypupymute Baw ocumunnorpac cepumn MDO4000C, no6aBuB onuuun

Onuuu npuGopa

Bce mogenu cepun MDO4000C moryT 6bITb NpeABapUTENbHO YKOMNEKTOBaHbI HA 3aBOAE CMEAYIOLMMM ONLNSMA:

MDO4AFG ['eHepaTop Anst co3aanust 13 3aAaHHbIX CUrHANOB 1 MPOK3BOIbHbIX CUTHANOB

MDO4MSO 16 LMcpoBbLIX KaHaNoB; B KOMMNEKTe C LindpoBbIM NPobHUKOM P6616 1 npuHagnexHoCTsMM

SA3 BcTpoeHHbIn aHannsaTop crnekTpa ¢ auanasoHom vyactot ot 9 k' go 3 My

SA6 BcTpoeHHbIN aHanu3aTop cnekTpa ¢ AvanasoHom YacTot ot 9 kl'y go 6 My

MDO4SEC [NoBbILWaeT ypoBeHb 3alLuThl Npubopa 3a cYeT UCMoNb30BaHUs Napons Ans BKMKYEHNS U BbIKIIOYEHUS BCEX MOPTOB 1

06HoBneHus BcTpoeHHoro MO npubopa.

Kabenb nutaHusa

Onuusa A0 Burnka nutanus ans ceteit CeBepHoit Amepuku (115 B, 60 I'w)
Onuma A1 Bunka nutanus ans ceteir Esponbl (220 B, 50 ')

Onumsa A2 Bunka nutannsa ans ceteir Benukobputanum (240 B, 50 M)
Onumsa A3 Bunka nutaunsa ans ceteir Asctpanum (240 B, 50 I'y)

Onuma A5 Bunka nutanus ans ceteit Weenyapum (220 B, 50 T'u)
Onuus A6 Bunka nutanus ans ceteit Anonmn (100 B, 50/60 My)

Onuusa A10 Bunka nutanus ans ceteit Kutas (50 M)

Onumsa A11 Bunka nutannsa ans ceteit MHgum (50 M'y)

Onuma A12 Bunka nutanns ans ceteir Bpasunum (60 IMy)

Onuma A99 LLIHyp anekTponuTaHus OTCYTCTBYET

PykoBoacTBO nosnb3oBartens

Onuus LO Haknagka ¢ nHchopmalmen Ha aHrMACKOM 3blke 1S nepeaHeil naHenn npubopa

Onuwmsa L1 Haknagka ¢ uHdopmaLymeir Ha paHLy3ckom f3blke Ans nepesHeit naHenu npubopa

Onumsa L2 Haknagka ¢ nHchopmalmen Ha UTanbsHCKOM A3blke 415 nepeaHeit naHenn npubopa

Onuma L3 Haknagka ¢ nHchopmaLmen Ha HeMeLKOM 5i3bike Anst nepeaHen naHenu npubopa

Onumsa L4 Haknagka ¢ nHchopmaLmen Ha ucnaHckom A3bike A4S nepeaHeit naHeny npubopa

Onumsa L5 Haknagka ¢ nHchopmaliyert Ha SMOHCKOM si3blke Ans NepeaHer naHenu npubopa

Onuus L6 Haknagka ¢ uHdopmaLyeit Ha nopTyranbCckoM si3blke Ansi nepeaHei naHenu npubopa

Onuma L7 Haknagka ¢ uHdopmaLmeit Ha yNpoLLEHHOM KUTaCKOM s3blke Ans nepeaHelt naHenu npubopa
Onumsa L8 Haknagka ¢ nHchopmalyen Ha TpaaMLMOHHOM KTACKOM si3blke Ans NepesHer naHenu npubopa
Onumsa L9 Haknagka ¢ nHchopmaLmen Ha KOpeckom 3bike Ans nepeaHen naHenu npubopa

Onuma L10 Haknagka ¢ nHchopmaLimen Ha pycckoM s3bike Ans nepegHer naHenu npubopa



CepBUCHbIe onuuun

Ocuwmnnorpadbl cepun MDO4000C

Tektronix npeanaraeT psif, rapaHTUItHbIX M CEPBUCHBIX NMMAHOB ANS YBENUYEHNS NPOAOMKUTENBHOCTI CryxObl BaLLEro npubopa 1 3alLuTbl 0T He3annaHMPOBaHHbIX
pacxonos. Ecn Bbl x0TuTe 06e30onacutb 060pyL0BaHUE OT CryyaiiHbIX NOBPEXAEHMIA UMM MPOCTO CIKOHOMUTL HA PEMOHTE, Mbl pajibl MPEANOXMTL BaM LOCTYMHbIN

BapWaHT.
Onuus C3
Onumsa C5
Onuusa D1
Onuus D3
Onuus D5
Onuusa RS
Onuma T3

Onuusa T5

Yenyru no kanubposke B TeyeHne 3 et

Yenyri no kanubpoBke B TeveHne 5 net

[MpoTokon ¢ AaHHbIMK KannbpoBky

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

[MpoTokon ¢ AaHHbIMK kanubposky 3a 5 neT (c onumeir C5)

PemoHT B TeueHue 5 net (Bkmioyas rapaHTuitHoe obcnyxmsaHque)

[MonHast TpexneTHss rapaHTust. YTo Bbl HK cyunnock ¢ npubopom, oH Bceraa byAeT kak HOBBbIiA.

MonHas NATURETHsA rapaHTus. YTo Bbl HU cnyumnocs ¢ npubopom, oH Beeraa byAeT kak HOBbIN.

I'apaHTMVlele obsi3aTensCcTBa U CEPBUCHbIE NPEANOXEHNA HE PACNPOCTPAHANTCA Ha I'Ip06HVIKVI W NPUHAANEXHOCTHU. I'apaHTMMHue obs3aTensCTBa U ycnosua
KaJ'II/I6pOBKVI ﬂp06HVIKOB ¥ NPUHAANEXHOCTEN NPUBEAEHDI B MX TEXHUYECKIX ONUCAHUSIX.

LWar 3. BbiGepuTe npuknagHbie MOAYNN U NPUHAANEXKHOCTH

Mogynu npuknagHbIX nporpamm

DPO4BND

DPO4AERO

DPO4AUDIO

DPO4AUTO

DPO4AUTOMAX

Mogynu npuknagHbIx nporpamMm nprobpeTatTcs Kak camocTosiTeNbHbIE NPOLYKTbI BMECTE C ocLunnorpadom cepuu
MDO4000C nnu oTaenbHO. PYHKLMOHANBHbBIE BO3MOXHOCTY MOLYNEN NpUKNaaHbIX NporpamMm, npeanaraemblx B kayectse
OMUMIA, MOXHO OLIEHNTb, BOCMOMb30BaBLUKCh 30-AHEBHbLIM NMPOBHLIM Neprogom becnnaTHoro Mcnonb3oBaxus. [elictane
BecnnatHoro npo6HOro NeproAa HaumMHaeTCcs aBTOMATUYECKV C MOMEHTa NEepBOro BKIOYEHUS npubopa.

MpuknagHble NporpamMMHble MOAYM NOCTABNSITCS BMECTE C IULEH3NSIMIA, KOTOPbIE MOTYT CBOBOAHO NEPEHOCUTLCS C
Mogyns B ocuurnorpad u o6patHo. NuueHsns MoxeT GbITb MpUBSi3aHa K MOZYI0, MY 3TOM OH MOXET yCTaHaBNMBATLCS B
pasHble npubopbl. Kpome Toro, NuLeH3ust MOXET GbITb MpuBS3aHa k ocLmMnnorpacy, YTo no3sosnsieT U3BnekaTs Mofymb 13
npuGopa ns obecneyeHms ero COXpaHHOCTU. BO3MOXHOCTb MPUBSI3KM NIMLIEH3NN K OCLMNorpady v U3BNEYEHUS MOAYIS:
MO3BONSIET UCMONB30BATH A0 YETHIPEX NPUNOKEHNI OHOBPEMEHHO.

[anHbIit Mogynb 06beanHseT B cebe Bee (hyHKLMOHaMbHbIE BOIMOXHOCTY NpuknagHbix Mogynein DPO4AERO,
DPO4AUDIO, DPO4AUTO, DPO4COMP, DPO4EMBD, DPO4ENET, DPOALMT, DPO4PWR, DPO4USB 1 DPO4VID. 310
MO3BONSIET HE TOMBKO CHU3NTL 3aTpaThl PN HEOHXOAMMOCTY UCNONb30BaHNS HECKOMBKUX MOLyNel NPUKNaaHbIX Mporpamm
ANs aHanu3a v oTNafKu nocnefoBaTenbHbIX LUKH, HO W NErko nepeaaBaTh BeCb Habop 3Tx Mofyneil ¢ ogHoro npubopa Ha
Lpyron.

Mogynb aHanuaa v 3anycka no curHanam nocneAoBaTenbHbIX WIUH A5 a3POKOCMUYECKON MPOMbILLMEHHOCTY. TMo3BonseT
OCYLLIECTBNIATL 3anyck no naketam, nepeaasaembim no wiHam MIL-STD-1553 n ARINC-429, a Takke obecneunsaet
CpeacTBa aHanuaa, Takue kak LmdpoBOe NpeLCTaBNeHNe CUrHamNoB, NPeaCTaBNeHe B BIUAE LWIHBI, AEKOANPOBaHMe
MakeToB, MouCK 1 TabnuLbl JEKOAUPOBAHNS NakeToB C METKaM1 BPEMEHH.

Bxopbl curHana — ntoboit kaHan 1—4, MatemaTideckas (yHKUms, onopHble curHansl Refl—Ref4

PekomeHayemble NpobHkn — audepeHumanbHbIi UM HECUMMETPUYHBIN (TPeBYeTCs TOMbKO OANH HECUMMETPUYHBIN
curHan)

Mogynb aHanu3a u 3anycka no curHanam nocnefoBaTenbHbIX ayAnoLLmMH. M03BONSET OCYLLECTBAATL 3anyck Mo nakeTam,
nepenasaembim 1o ayavowmHam 12S, LJ, RJ n TDM, a takke obecneunsaeT cpecTsa aHanuaa, Takue kak Ludposoe
npefcTaBneHne CUrHanoB, NPeAcTaBneHre B BAE LWNHbI, AEKOAMPOBAHWE NaKeToB, NOUCK M TabnnLybl AEKOAMPOBaHMS
NMaKeToB C MeTKaMn BpEMEHM.

Bxoppl curHana — nto6on kaHan 1—4, nio6on D0—D15

PekomeHayemble NPOGHNKN — HECUMMETPUYHBII

Mogynb aHanuaa v 3anycka no curHanam aBToMoOUIbHbIX NOCAeA0BaTENbHbIX LKH. [03BONSET OCYyLECTBNATL 3anyck no
naketam, nepegasaembim no wuHam CAN, CAN FD (ISO 1 He-ISO) u LIN, a Takxe obecneunBaeT cpeactea aHanuaa, Takne
kaK LnpoBOe NPeACTaBNEHIs CUrHANOB, NPeaCTaBNeHNe B BUAE LWWHbI, AEKOANPOBaHUE NaKeToB, NOUCK M TabnuLibl
[EKOAMPOBaHMS NaKeTOB C METKaMU BpEMEHHN.

Bxopnp! curHana — LIN: nto6oit kaHan 1—4, no6on D0—D15; CAN, CAN FD: nto6oii kaHan 1—4, no6oit D0—D15

Pekomenayemble npobHuku — LIN: HecummeTpnybblit; CAN, CAN FD: HecumMeTpryHbIi unn auddepeHumansHbi

Obnapaet hyHKLMoHanbHbIMK BoamMoxHocTamu Mogyns DPO4AUTO, a Takke nofnepxusaeT 3anyck, AeKOAMPOBaHME,
novck v TabnunLbl AEKOAMPOBaHMS NS CUrHANOB NocneaoBaTenbHbIX WuH FlexRay. [ins pacluiMpeHHOro aHanmaa rnaskobix
AuarpamMm MOXHO VCroNb30BaTh NakeT NporpammHoro obecnevenus ans MK.



TexHunyeckoe onvcaHue

DPO4COMP

DPO4EMBD

DPO4ENET

DPO4USB

DPO4PWR

DPOALMT
DPO4VID

MDO4TRIG

Mogynb aHanuaa 1 3anycka no curHaram KOMMbHTEPHbIX MOCNeA0BaTeNbHbIX WKH. [103BONSIET OCYLLECTBASATHL 3anyck No
naketam, nepegaBaembiM Mo WinHam RS-232/422/485/UART, a Takke obecneunBaeT CpeLCcTBa aHann3a, Takue kak
LMcpoBOE NPELCTABIEHIE CUTHAMOB, NPEACTaBMNEHUE B BUAE LUMHbI, AEKOAMPOBAHME NaKeTOB, CPELACTBA NOUCKA, a TaKKe
TabnuLbl AEKOAMPOBAHMS NaKETOB C METKaMI BPEMEHM.

Bxopbl curHana — nto6on kaHan 1—4, no6on D0—D15

PekomeHayemble npobHukn — RS-232/UART: HecummeTpryHblit; RS-422/485: puddepeHumanbHbli

Mogynb aHanuaa v 3anycka no curHanam nocnefoBaTenbHbIX WMH BCTPanBaeMbIx cucTeM. [03BONSIET OCyLLeCTBNSATL
3anyck no naketam, nepegasaembiM no WiHam 12C 1 SPI, a Takke obecneunBaeT cpeacTsa aHanumaa, Takve kak LdpoBoe
npeacTaBneHue cUrHanoB, NpeAcTaBneHe B BUAE LUNHbI, JEKOAMPOBaHNE NAKETOB, NOUCK 1 TabnuLbl [EKOAMPOBaHHS
NakeToB C MEeTKaM1 BPEMEHN.

Bxopb! curdana — 12C unm SPI: no6oi kaxan 1—4, nio6oit D0—D15

PekomeHayemble NPo6HNKN — HECUMMETPUYHBII

Mogynb aHanu3a v 3anycka no curHanam WiHbl Ethernet. Mo3BonseT ocyLiecTBnsATh 3anyck No naketam, nepegaBaeMbiM Mo
wiHam 10BASE-T 1 100BASE-TX, “ a Takxe obecneunBaeT CpeacTea aHanmaa, Takue Kak LndpoBoe npeacTaBneHie
CUrHanoB, NpefCTaBMeHne B BUAE LUMHbI, JeKOAMPOBaHMe NaKkeToB, NOVCK 1 TabnuLbl JeKoaMpOBaHUS NakeToB C MeTKaMm
BPEMEHM.

Bxogbl curHana — ntoboi kaHan 1—4, matematuyeckas yHkums, onopHble curdans Refl—Ref4

Pekomerayemble npobHuk — 10BASE-T: HecumMeTpruHBIA unn auddeperumnansHsiit; 100BASE-TX:
anddepeHLmnanbHbli

Mogynb aHanu3a u 3anycka no curHanam nocnegoBatenbHoit WiHbl USB. Mo3BonsieT ocywlecTBnsTh 3anyck No naketam,
nepeAaBaeMbIM N0 HUBKOCKOPOCTHBIM U MOMHOCKOPOCTHBIM WwiHam USB. Kpome Toro, oH obecneumnsaeT cpeacTsa
aHanu3a, Takve kak LdpoBoe npeAcTaBneHne CUrHanos, NPeACTaBNEHNE B BUAE LUNHbI, AEKOAMPOBAHWE NAKETOB, MOVCK U
TabnuLbl AEKOANPOBAHMS NaKETOB C METKaMI BPEMEHM AN HU3KOCKOPOCTHBIX, MOMHOCKOPOCTHBIX 11 BbICOKOCKOPOCTHbIX
wuH USB. 5

Bxogbl curHana — HU3KOCKOPOCTHbIE U MOMHOCKOPOCTHbIE LUMHBI: Mool kaHan 1—4, nbon D0—D15; H13KoCckopoCTHbIE,
MONHOCKOPOCTHbIE Y BbICOKOCKOPOCTHbIE LLKHbI: Mo6ON kaHan 1—4, MaTemaTinieckast (hyHKLMS, OnopHble curHansl Ref1—
Ref4

PekomeHayemble NPOGHIKN — HU3KOCKOPOCTHbIE M MOTHOCKOPOCTHbIE LWMHbI: HECUMMETPUYHBINA UK AnddepeHUManbHbIN;
BbICOKOCKOPOCTHbIE LMHbI: AnddepeHrLmnanbHbIit

Mopzynb aHanu3a kayecTsa anekTpoaHepruu. Mo3sonsieT 6bICTPO 1 TOYHO aHaNM3NPOBaTh KAYECTBO SMEKTPOIHEPTUN,
KOMMYTaLMOHHbIE NOTEPK, rapMOHUYECKME COCTaBnsoLLMe, 0bnacTb 6e3onacHon paboTsl, MOLyNALMIO, NynbCcaLm,
CKOPOCTb HapacTaHus Toka W Hanpskerus (dl/dt, dV/dt).

MOAyJ’Ib TeCTMpoBaHU4 Nno npegenam U Mackam. [Mo3BONSET BbINOMHATH TeCTMpoBaHUe curHana no gonyckam, nony4yeHHbIM
Ha OCHOBE 06paSU,OBOI7I (Mueaanoﬂ) BEPCUK TOro Xe CUrHana, a Takke TectupoBaHue CUrHanoB nNo Mackam 3aka34quka. 6

Mogynb 3anycka no curHanam HDTV v BuaeocurHanam 3akasumka (HectaHgapTHbIM) C peXMOM 0TOBpakeHus
BIEOCUTHArIOB.

Mogynb pacluMpeHHOro 3amnycka no YpoBHI0 MOLLHOCTY Ha PY-Bxope. M03BoNseT Mcnonb30BaTh YPOBEHb MOLHOCTY Ha
BXO/le aHanu3aTopa CrekTpa B kayecTBe UCTOYHIKA CUrHarna s CneayHoLLmx TUNoB 3anycka: No ANUTeNbHOCTI UMMYIbea,
BbIPOXAEHHBIM UMMyNbCaM (paHTam), BPEMEHN OKWAAHMS, NOTUYECKM COCTOSIHUAIM U MOCMES0BATENBHOCTY.

4 [nsi paBoTbl co 100BASE-TX pekoMeHAytoTCs MOLENy ¢ Nonocoit nponyckaHus He MeHee 350 M.

5 BbICOKOCKOPOCTHbIE LnHbI USB nopaepuBatTcs TONbkO MOAENSIMU C NONOCOM NponyckaHnst aHanorosbix kaHanos 1 1.

6 [Ins TeCTMpOBaHs N0 Macke Ha COOTBETCTBIE TENEKOMMYHUKALMOHHbBIM CTaHfapTaM CO CKOPOCTbIO Nepeaayy fAanHbix Gonee 55 MBUT/C pekoMeHAYIOTCS MOENK ¢ MOMOCON NPonycKaHNs He MeHee
350 MI'y. inst TeCTMpOBaHMs N0 Macke BbICOKOCKOPOCTHbIX WH USB pekoMeraytTcs Mogenu ¢ nonocoi nponyckanust 1 M.



TPP0500B
TPP0502
TPP0850
TPP1000
TAP1500
TAP2500
TAP3500
TCP0030
TCP0150
TDP0500
TDP1000
TDP1500
TDP3500
THDP0200
THDP0100
TMDP0200
P5100A
P5200A

n PUHAONEXHOCTU

TPA-N-PRE
119-4146-00
119-6609-00
TPA-N-VPI
077-0585-xx
TPA-BNC
TEK-DPG
067-1686-xx
SignalVu-PC-SVE
TEK-USB-488
ACD4000B
HCTEK54
RMD5000

Ocuwmnnorpadbl cepun MDO4000C

PeKomeH.qyeM bleé NpUHaanNexHoCcTun

MaccueHbIi NpoGHIK Hanpsikerns TekVPI®, 500 M, 10X, BxoaHas emkocTb 3,9 nd
MaccueHbIi NpoGHIK HanpsikeHns TekVPI®, 500 M, 2X, BxoaHast emkocTb 12,7 nd
MaccuBHbIi BbICOKOBOMBTHBIN Mpo6HIK TekVPI®, 2,5 kB, 800 MIw, 50X

MaccmBHbIit Mpo6HNK Hanpsikerns TekVPI®, 1 TTw, 10X, BxogHas emkocTb 3,9 nd

AKTUBHbII HECUMMETPYHBIN NPOGHNUK HanpskeHna TekVPI®, 1,5 Ty

AKTUBHBII HECUMMETPUYHBIN NPOBHUK HanpsikeHus TekVPI®, 2.5 Ty

AKTUBHBIIN HECUMMETPUYHBIN NPOBHUK HanpskeHus TekVPI®, 3,5 Ty

MpoBHuK nocTosHHoro/nepemenHoro Toka TekVPI®, 120 My, 30 A

Mpo6HMK nocTosHHOro/nepemerHoro Toka TekVPI®, 20 MIy, 150 A

AundbdepeHumansHblit npobHmk HanpsxeHus TekVPI®, 500 My, BxogHoe HanpsikeHne £42 B
AundbdepeHLmantHblit npobHmk Hanpsxenms TekVPI®, 1 TTw, BxoaHoe HanpsikeHne +42 B
NuddepeHumanbHbIi npobHuk HanpsikeHus TekVPI®, 1,5 T, BxogHoe HanpsikeHue +8,5 B
OuddepeHumanbHbIi npobHUk Hanpsikerns TekVPI®, 35 [Tw, BxoaHoe HanpskeHue +2 B
BbICOKOBONbTHIN AU pepeHLnansHblit ipo6Hk TekVPI®, 200 M, +1,5 kB
BbICOKOBOMBTHBI AndbdepeHLmanbHbIi npobHuk TekVPI®, 100 M, +6 kB
BbICOKOBOMbBTHBI AnddepeHLmanbHbIi npobHuk TekVPI®, 200 My, 750 B
BbIcokoBONMbTHbIN naccuBHbI npobHuk 100X, 2,5 kB, 500 My,

BbIcokoBONbTHbIN AnddepeHumansHbIi npobHuk, 50 My, 1,3 kB

Mpeaycunutens, Hom. yeunenne 12 ab, ot 9 kl'y go 6 My

KomnnekT npobHMkoB Anst uameperuns nons B 6nwkHeit 3oxe, ot 100 k'y o 11Ty
'mbkas HecuMMeTpUYHas BMOpaTOpHas aHTeHHa

MepexopHuk ¢ N Ha TekVPI

PykoBOACTBO MO 06CHYXMBAHWIO (TOMBKO Ha aHIMUACKOM fi3blke)

Mepexoanuk ¢ TekVPI® a TekProbe™ BNC

['eHepaTop MMNYmbCOB C koMneHcaumei hasosbix casuros TekVPI
[Mpucnocobnerune Ans komneHcaumm hasoBbIX CABUTOB U KanubpoBki NPOBHWKOB
10 BekTOpHOrO aHan13a curHanos

MepexopHuk ¢ GPIB Ha USB

Msirkast cymka s nepeHocku

JKecTkuit keiic ans nepeHocku (Tpebyetcs ACD4000B)

KomnnekT 45151 MOHTaxa B CTOIKY
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101A
150A
110A
0309-0001
0309-0006

KomnnekT npobHukos MM

Yeunutens npobHuka MMM

Kabenb npobHuka

[NepexoaHuk npobHuka Ha pasbem SMA

[NepexopHuk npobHuka Ha pasbem BNC

LWar 4. Bbi6bepuTe onuuu ana nocneayrowero ooHoBreHnsA npuoopa

O6HoBReHus npubopa

[ns ocuunnorpacos cepun MDO4000C npeaycMOTPEHO HECKONBKO BapuaHTOB A06aBneHms (hyHKLMOHAMBHBIX BO3MOXHOCTEN Nocne Nokynki. Huke nepeyuncneHs
BO3MOXHble 0GHOBMEHUS 1 MeTOA OGHOBNEHMS 1Sl KaxAoro npnubopa.

BecnnatHble onuum npubopa

LincdpoBoii BonbTMETp M
yacToTomep

Onuuu, ycTaHaBnUBaeMble nocne
noKynku npuGopa

MDO4AFG

MDO4MSO

MDO4SA3

MDO4SA6

MDO4SEC

Onuum 06HOBMEHMs aHanu3aTopa
cnekTpa

MDO4SA3T6

MocnenpogaxHoe obcnyxuBaHue
MDO04024C-R5DW
MDO4034C-R5DW
MDO4054C-R5DW
MDO4104C-R5DW
MDO4000CT3

MDO4000CT5

/13mepeHe NOCTOSIHHOTO HanpsKEHNS!, CP. KB. NEPEMEHHOTO HAMPSKEHUS U CP. KB. NEPEMEHHOTO HaNpsHKEHNs C NOCTOSIHHOM
COCTaBNAIOLLEN C paspeLleHnem 4 paspsiga Mameperus HanpsikeHus: nepemenHoe (CK3), nocTosHHOE, nepemeHHoe
+noctosiHHoe (CK3) ¢ paspelueHnem 4 paspsaa. Viameperue yacToTbl ¢ paspellernem 5 paspsgos. Mpu peructpaumm
npubopa NpeaoCTaBNSETCS YHUKAmbHbIA KIHY, aKTUBUPYIOLLMA NEPEYNCIIEHHHBIE OMLMM.

Huxe nepeuncneHbl onuum, KOTOpbIE NPOSAKTCS OTAENBHO U MOTYT BbITb NPUOBPETEHBI B Nt0O0OE BPEMS Ans PaCLLMPEHUS
(YHKLMOHaNbHbIX BO3MOXHOCTeN ocuunnorpada cepn MDO4000C.
[lobaBnexue reHepaTopa CurHanos Npon3BonbHOM POPMbI M CTaHAAPTHBIX YHKLMIA k ntobomy npubopy cepum MDO4000C.

MepmaHeHTHoe 0BHOBMEHNe NGO MOAENM C NOMOLLI O[HOPA30BOM0 annapaTHOro kikoya ANs MpUKNaaHbIX nporpamm. C
MOMOLLBIO annapaTHOrO KIkua BbINOMHAETCS Pa3BroKMPOBKa (YHKLMK, MOCHE HEro Koy GorbLIe He HyXeH.

[lobaBnenne16 UndpoBbIX KaHAMNOB; B KOMMNEKTE C LndpoBbIM NpobHUKoM P6616 1 npuHaanexHoCTIMN.

lMepmaHeHTHOe 06HOBMEHWe NioBoii Mofieny ¢ NOMOLLBI0 OSHOPA30BOro annapaTHOro KMtoya Ans NpuknaaHbIX nporpamm. C
MOMOLLbHO annapaTHOro KIkoya BbIMONHSAETCS pa3brnokupoBka (yHKLMM, NOCTE YEro KItoy GOMbLUE HE HYXKEH.

[lobaBneHne BCTPOEHHOTO aHann3aTopa CrekTpa ¢ ananasoHom YactoT ot 9 k'y o 3 M.

EnnHoBpemeHHoe 06HOBNEHMe annpaTHoi YacTy ocuunnorpada. Takue 06HOBNEHUS AOMKHbI yCTaHaBNMBATLCS B
CEPBICHOM LIEHTPE C nocneaytoLLeit kanubposkolt npubopa.

[lobaBneHne BCTPOEHHOTO aHann3aTopa CrekTpa ¢ ananas3oHom YactoT ot 9 k' o 6 M.

EnvHoBpemeHHoe 0GHOBMEHHe annpaTHoit YacTi ocuunnorpada. Takue 0BHOBNEHIS JOMKHbI YCTaHABNMBATLCS B
CEpBMCHOM LieHTpe C nocneayioLLel kanubposkoit npubopa.

[MoBbIlWaAET ypoBeHb 3aLnTbl MpUBOpa 3a CHET MCMONB30BaHUS NAPONS AMs BKIKOYEHNS 11 BbIKIHOYEHNS BCEX NOPTOB U
0BHoBneHus BcTpoerHoro M0 npubopa.

[NepmaHeHTHOe 06HOBMEHWE NGO MOLENN C NOMOLLbHO OAHOPA30BOrO KItoya AN NporpamMMHoN onuuu. [ns
1CMOMb30BaHUs KItouelt onumii TpebyeTcs nHdopmaums o Moaenu npubopa n ero cepuitHom Homepe. Kntou pabotaet ans
onpeaenexHoln KomMornHaLm MOAENM U CEpPUIHOTO Homepa.

BepxHioto rpaHuLly AvanasoHa YacToT aHanmaatopa cnekTpa MOXHO nobicuTb ¢ 3 [T Ao 6 My, 31a onums
YCTaHABMMBAETCS B CEPBMCHOM LieHTpe komnaHuv Tektronix ¢ nocneaytoen kannbposkoii npubopa. (O6HoBneHNe
aHanu3aTopa crnekTpa 1 kanubposka nprnbopa 3aka3biBaloTcst OTAENbHbIMM NyHKTaMu. KannbpoBka npubopa BINOMHseTCs
no 3anpocy.)

PaclumpeHrue aranasoHa yactoT aHanusaTopa cnektpa ¢ 3 [Ty go 6 My ans ocyunnorpada cepun MDO4000C.

CraHpapTHas rapaHTus Ha npubop MOXeT BbITb NPOANeHa Npu JOOaBNEHUN K HEMY CrieayHoLnX OnLyi.
PewmoHT B Teuenue 5 net ans mogenn MDO4024C (Bkntoyas nepuog rapaHTim).
PemoHT B Teuerue 5 net ans mogenn MDO4034C (Bkmtouast nepuog rapaHTum).
PemoHT B TeueHue 5 net ans mogeny MDO4054C (Bkntoyas nepuog rapaHTim).
PemoHT B TeyeHue 5 net ans mogenu MDO4104C (Bkntovas nepuog rapaHTum).

[NonHas TpexneTHss rapaHTus. Uto Gbl HY cyumnock ¢ npubopom, oH Beeraa byaeT kak HoBbIW. [JOCTYMHO B TeYeHne
30 gHeit ¢ MOMeHTa nokynku npubopa.

[MonHas naTuneTHss rapaHTus. Yto Bbl HU Cry4mnocs ¢ npubopom, OH Beeraa ByaeT kak HOBbIM. [OCTYMHO B Te4eHue
30 oHel ¢ MOMeHTa Mokynkv npubopa.



Ocuwmnnorpadbl cepun MDO4000C

Onumm ans pacwupenmnsa nonocbl  onoca nponyckauns ocuunnorpada cepun MDO4000C moxeT 6biTb yBENNYEHa Nocne nokynkv npubopa. Kaxaas onuus

nponyckaHus npubopa MO3BONSIET YBENNYNTL aHANOrOBYHO NONOCY NPONyckaHus ocuunnorpada. Beibop onuuii Ans yBenuyeHns nonocs!
NpOmnyCckaH!s BbINOMHAETCS B 3aBUCUMOCTH OT TekyLer 1 TpeByemoit Nonoc NponyckaH!s N HanN4ns BCTPOEHHOTO
aHanuaatopa cnekTtpa B ocuunnorpade. Mpu HeobxoaMMOCTH NpUBOpbI C YBENMYEHHOI NOMOCO NPONyCKaHUs CHabxaroTcs
HOBbIMM aHarnoroBbIM1 NPoBHUKamu. OnLK pacLUMPers aHaNoroBoM NOMOCkI NPOMYCKaHNS YCTaHaBNMBAIOTCS B
CepBICHOM LieHTpe komnaHuy Tektronix ¢ nocneayioLLeit kannbposkoii npubopa. (OGHOBNEHWE NOMOCkI NPONYCKaHNs 1
kannbposka npubopa 3akasbiBatoTCs OTAENbHbIMM MyHKTamu. Kannbposka npubopa BbIMOMHSETCs no 3anpocy.)

OGHoBnsAemasn Hanunuune B npuéope | Monoca nponyckanus | Monoca nponyckanus | 3akaxuTe onuuo
moAenb onuun SA3 unu SA6 | nepen o6HOBNEHNEM | nocrne 0GHOBEHNUSA
(ananusatop
CneKTpa)
MDO4024C Het 200 My, 350 My MDO4BW2T34
200 Mrry 500 Mry MDO4BW2T54
200 Mry 1My MDO4BW2T104
350 Mrry 500 My MDO4BW3T54
350 My, 11y MDO4BW3T104
500 Mry 1My MDO4BW5T104
MDO04034C Her 350 Mrry 500 Mry MDO4BW3T54
350 Mrry 1My MDO4BW3T104
500 My, 1My MDO4BW5T104
MDO4054C Het 500 MIy 1My MDO4BW5T104
MDO04024C Ja 200 Mry 350 Mrry MDO4BW2T34-SA
200 Mrry 500 Mr'y MDO4BW2T54-SA
200 Mrry 1My MDO4BW2T104-SA
350 Mry 500 Mry MDO4BW3T54-SA
350 My 11y MDO4BW3T104-SA
500 Mry 1My MDO4BW5T104-SA
MDO04034C JIE 350 Mrry 500 Mr'y MDO4BW3T54-SA
350 Mrry 1My MDO4BW3T104-SA
500 My, 1My MDO4BW5T104-SA
MDO4054C Ja 500 My, 1My MDO4BW5T104-SA

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

MpoaykTbl COOTBETCTBYHOT TPEBOBaHMAM cTaHaapTos IEEE 488.1-1987, RS-232-C, a
Takxe CTaHfapTam W TeXHUYECKUM YCrioBUAM Komnanum Tektronix.

ApxaHrenbck (8182)63-90-72
ActaHa (7172)727-132
AcTtpaxaHb (8512)99-46-04
Baphayn (3852)73-04-60
Benropoa (4722)40-23-64
Bpsanck (4832)59-03-52
BnaguBoctok (423)249-28-31
Bonrorpan (844)278-03-48
Bonorpa (8172)26-41-59
Boponex (473)204-51-73
EkatepuHbypr (343)384-55-89
WBaHoBo (4932)77-34-06

Vxesck  (3412)26-03-58
WpkyTek  (395)279-98-46
Kasanb (843)206-01-48
Kanunuurpap (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
KupoB (8332)68-02-04
KpacHopap (861)203-40-90
KpacHospck (391)204-63-61
Kypck (4712)77-13-04
Jivneuk (4742)52-20-81

Kuprusus (996)312-96-26-47

https:/itektronix.nt-rt.ru || txk@nt-rt.ru

Maruutoropek (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HaGepexHble YenHb! (8552)20-53-41
Huxnuit Hoeropop (831)429-08-12

HoBoky3Heuk (3843)20-46-81
HoBocubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
Mensa (8412)22-31-16

Poccus (495)268-04-70

Mepmb (342)205-81-47
PocroB-Ha-flony (863)308-18-15
PazaHb (4912)46-61-64
Camapa (846)206-03-16
Cankr-lNetepbypr (812)309-46-40
CapartoB (845)249-38-78
CeBacTononb (8692)22-31-93
Cumdcpepononb (3652)67-13-56
CMmoneHck (4812)29-41-54
Coun (862)225-72-31
CraBpononb (8652)20-65-13

Kasaxcrau (772)734-952-31

Cypryt  (3462)77-98-35
Teepb  (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb  (3452)66-21-18
YnbsaHoBck (8422)24-23-59
Yepa (347)229-48-12
XabapoBck (4212)92-98-04
Yensbunck (351)202-03-61
Yepenosey (8202)49-02-64
fpocnaenb (4852)69-52-93
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