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HDO4000: 200, 350, 500 MTfu, 1 Iy,
HDO6000: 350, 500 MIu, 1 My,
HDOS8O00OR: 350, 500 Mru, 1 Iy,
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Everywhereyoulook

Ocuunnorpadbl BbICOKOro paspelweHuns 8-kaHanbHbie HDO8S80OOOR
Ocumnnorpadsl Bbicokoro paspeweHns HDO6000/HDO4000
Ocuunnorpadsbl cmewaHHbIX cnrHanos HDO80OOOR/HDO6000-MS/HDO4000-MS

200 My, — 11Ty,

HDOB8000R/6000/4000 - 310 coveTaHMe TEXHONOTUN
Bblcokon yeTkocTn HD4096 Ha ocHoBe 12-6uTHOro
AU, BAMHHOM BHYTPEHHEN NaMSATHN, MOLLHbIX CPEACTB
oTnaaku, 6onbLIOro CEHCOPHONo LLBETHOMO AUCTNEN U
KOMMaKTHOIo pa3mMepa, YTo genaet ocumunnorpadbi
naeanbHbIM CPeACTBOM A1 TOYHbIX U3MEPEHUIN U NMPOo-
M3BOAMUTENbHOM PaboThl.

Takne nHcTpymeHThI, kak WaveScan, LabNotebook n
History npu3BaHbl BbISBASTb U YCTPaHATL Npobnemsl,
obecneymBaloT ObICTPYIO OTNAAKY YCTPONCTB U CUCTEM,
co3aHue N XxpaHeHVEe MacCMBOB JaHHbIX.

Cepus 8-kaHanbHbIX LUMPOBLIX Ocumnnorpados
HDOS800OR -unageanbHoe peweHme ofis aHanm3a MolLu-
HOCTU B 3-da3HbIX CeTAX, @ TakXXe Npu oTnagKe pasnny-
HOro poja BCTPOEHHbIX MHOFOMOZAYIbHbIX CUCTEM.

Wunpokuin Habop onumi n nogaepxka bonee 30
NpobHUKOB (TOKOBbIX, ANt epeHLManbHbIX, BbICOKO-
BOJIbTHbIX) — BCE 3TO 3Ha4YUTENbHO pacwmnpsieT obnactb
MU3MepUTENbHbIX MPUNOXEHUI ocuunnorpacdos
HDOB8000R/6000/4000, obecnevnBatoLX ONTUMaIb-
HOe BNIOXeHMe CPeACTB B Pa3fIMYHbIX 001acTaxX HayKu,
TEXHMKW VU MPON3BOACTBA MO CO34aHMIO M Pa3BUTUIO CO-

OCHOBHbI@ BO3MOXHOCTU:

KonnyectBo kaHanos: 2,4unmn8

Wunpokun mogensHbIN pag (21 mogens):
HDO8000R/HDO6000/HDO6000-MS ¢
nonocamu nponyck. 350,500 My, 1 My,
cepun HDO4000/HDO4000-MS cnono-
camu nponyck. 200,350,500 MTuy, 1My,

TexXHONoruns BbICOKOro paspelueHus
HD4096 (ALM 12 61T), HU3KUIN YPOBEHb
COBCTBEHHbIX LIYMOB

YacToTa gmnckpetmsaumm 2,5y, namate
no 250 Mb/kaHan

16 umdpoBbIX KAHANOB: YacTOTa ANCKPETU-
3auun 1,251y, namsate ao 125 Mb

MOLLHbIV MIHCTPYMEHT noucka 1 obHa-
pyXeHusi cobbITUIM NO 3a4aHHbIM Napa-
meTpam Wave Scan

MpunoxeHune LabNotebook (3anucHas
KHWXKa) ANg XpaHeHWs AaHHbIX U ¢ op-
MUPOBAHWNS OTYETOB

Pexxum npeapicTopun History (npo-
CMOTp Ha 3KpaHe paHee cOBpaHHbIX
JaHHbIX)

Pexxum mynbetusaknagok Q-Scape™ ans
onTUMM3aL MU UCMONb30BaHUsA paboyen
4yacTu akpaHa (8-kaHanbHas cepus
HDO8000R)

Pexxnm «AHanusaTop cnekTpa» B CTaH-
JapTHOW KoMnnekTaumm (onuus ans
HDO4000/HDO4000-MS)

MporpaMMHbIN NakeT « AHaNn3 anek-
TpU4eckom MoLHOCTU» (onums)

PaclwmnpeHHble BO3MOXHOCTU Habnoge-
HUS M aHaNM3a: aBTo M3MepeHus bonee
40 napaMeTpoB, CTaTUCTUKA, TUCTO-
rpaMmbl, TpeHAbl, MaT. obpaboTka
(Bkntovas BNd)

NHTennekTyanbHas cMCTEMA CUHXPOHU-
3aummn

CUHXPOHU3ALMNSA M AeKOANPOBAHME 40
19 npoTokonoB NocnefoBaTeNnLHOM Ne-
pepayn faHHbIX (onuuns)

BPEMEHHbIX N NEPCNEKTUBHbIX TEXHONOTUN.

OCHOBHbI€ BO3MOXHOCTU:

e Bonbwow uBeTHoM ceHcopHbIr XK gun-
cnnen camnaroHansio 31 cm

¢ PycckosI3bIYHbIV MONb30BaTENbCKUN UH-
Tepdenc

e OTkpbiTas nnatpopma
Windows® 7,64 6uTta

® TexHOJNIOrMsa BbICOKOIO paspelleHns
HD4096 ocHoBaHa Ha 12-6UTHbIX
AL ¢ BLICOKO YacTOTON ANCKPETH-
3auum, obecneunBatoLLmX iyyllee
COOTHOLLEeHME CUTHaN-LWYM Ha BXoae
yCUnuTens U npuMeHeHne CUcTeMm-
HOW apXUTeKTYpPbl C HA3KNM YPOB-
HeM cobCTBEHHOrO Wyma. TexHoo-
rns Bbicokoro paspeweHms HD4096
MCnosnb3yeTcsa Afif 3axBaTa M oTobpa-
XeHusa curHanoB cyactoTom o 11Ty,
C BbICOKOM YaCcTOTOM gUCKpeTU3a-
uMn n obecneympatowen B 16 pas
Oonee BbICOKOE pa3peLlleHne, YEM B
apyrux ocumnnorpadax.

CmakcnmanbHom namaTbio 250 MB Ha
KaHan ocumnnorpadbl MOryT 3axBa-
TUTb 3HaYUTESNIbHble 0ObeMbl faHHbIX
cbonee BbICOKON TOYHOCTbIO, YEM
apyrue ocuunnorpadsl. JuckpeTu-
3auus 2,5 My Ha kaHan v rybuHa na-
maTtn 250 Mb Ha KaHan no3BonsoT
NPOU3BOAMUTb ANNTENbHBIN COOp
JaHHbIX, NoApPOoOHO BM3yannsnpo-
BaTb CKOPOTEYHbIN NepexoqHOmn
NpoLLecc U 3axeaTuTb ObICTPbLIN
¢$pOHT curHana.

PaclumpeHHbIi Habop MaTemaTunye-
CKUX QYHKLNM N n3MepseMblX Napa-
MeTpPOB KBaNnMdULMPYIOT CUrHaNbI
npuv oTobpaxeHUM TPEHAOB U MNCTO-
rpamMm, NoKa3bIBalOT UX USMEHEHME C
TeyeHMeM BpeMeHu. PaclumpeHHas
cncTema 3anycka ¢ QyHKumnen
TriggerScan v 3anyck no pe3ynbTra-
TaM U3MepPEHUN FapaHTUPYIOT, 4TO
Jaxe CaMble CJTOXHbIE CUrHanbl by-
AyT3adpunKCMpoBaHsblI.

HoBas TexHonorus Q-Scape™, pas-
paboTaHHas komnaHuen Teledyne
LeCroy, obecrnieynBaeT onTumarnb-
Hoe ucnonb3oBaHMe paboyenyactm
3KpaHa B peXumax 8-KaHaJibHoro
oTobpaxeHus, MacluTabnposaHus
N MaTeMaTu4eckor obpaboTku
(Bo3MOXHO oTOOpaxeHme go 40 oc-
UMnIorpaMm oqHOBPEMEHHO).
HDOB8000R nmeeT wmpokodopmaT-
HbI LBETHOM CeHCOPHbIN WXGA gun-
Cnen BbICOKOro paspelleHmns c ana-
roHasnbto 31 ¢cM, Ha KOTOPOM MOXHO
OpraHM30BbIBaThb 10 YeTbIpeX Bblge-
NIeHHbIX obnacten (3aknagok). Oc-
LUUnIorpamMmMbl MOTyT ObITb IErKO
nepemMelleHbl B COOTBETCTBYIOLLYIO
obnactb-3aknagky ana bonee ge-
TanbHOro UcCcneaoBaHUA M aHanusa.
Hanpumep, npy MOHUTOpPUHTE
3-cha3HoM cUCTEMDbI, TEXHONOTUS
Q-Scape™ nozeonsieT HabnogaTb
npouecckl No Kaxaon dase Ha oT-
JenbHon 3aKknagke.



TEXHONOIMA BbICOKOM YETKOCTW HD4096 ™»

TexHonorus ebicokoro paspeweHus HD4096 ocHoBaHa
Ha 12-6mTHbIX ALLIN c BbICOKO YacTOTOMN

AVNCKpeTn3auum, obecneumBaloWmnX nyyluiee

BxogHble ycunutenu 12-6uTtHbIN ALM
C BbICOKUM 3HaYeHueMm C BbICOKOW YacTOTOM COOTHOLU€HNE CUTHAI-LUYM Ha BXOAE ycunuTens n
napameTpa«curHan/wym» AMCKpeTU3aLmMm NPUMeHEeHNE CUCTEMHOMN apXUTEKTYPbI C HUSKUM
YPOBHEM COGCTBEHHOrO WyMa. DTO Nno3BonsieT
ocuynnnorpadgam HDO BbINOMHATbL 3aXBaT, CO0pP AaHHbIX
» M otToGpa)keHMne cMrHanoB c4acTtoToi ao 11Ty c Bbicokon
AVCKpeTUu3aLuuen u paspewieHvem, B 16 pas 6onblue,

Yyem gpyrue Tunbi ocuunnorpacos.

ApXuUTeKTypa cuctembl
c ncnonb3osaHunem MUY

Ocumnnorpadsbl c TexHonorven HD4096 nmetoT 6onee
BbICOKOE pa3peLleHne M TOYHOCTb U3MEPEHUSI, YEM
8-0uTHble ocumnnorpadbl. MakcuManbHasa 4acToTa
anckpetmsaumnm 12-6utHoro ALIM po 2,5 Mebib/c
obecneynBaeT BbIOOPKY C BbICOKMM pa3pelleHnem.
BxopgHble ycunuTenu c npekpacHbIMU XapakTepucTukamm
obecneymnBatoT heHOMEHasbHYIO OCTOBEPHOCTb CUrHana

coTHoweHnem SNR=55 b n obecneumBatoT nepepady bes
ero uckaxeHwur Ha sxog ALUMN pnsa oumndposkn.
ApxuTekTypa Manowymswmx ycunutenen (MLLY)
rapaHTMpYyeT, YTO 3aXBa4YeHHbIN CUrHan OCTaeTCs
HeucKaXeHHbIM 1 ocumnnorpad To4Ho oTobpasnT Ha
3KpaHe cMrHan, KoTopbiv NOCTynaeT oT TECTUPYEMOro
yCTpoOWCTBa.

OuundposaHHas
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CurHan ot

Owunbka KBaHTOBaHMA

Tectmpyemoro

yCTPONCTBa

Pa3peleHune no Beptmkanu 12 6ut obecneymBaeT yBennyeHne paspeLieHuns B 16 pas no cpaBHEHUIO C
8-6MTHbIM ALLM. 4096 ypoBHEN ANCKPEeTU3aLMN YMEHbLUAeT BO3MOXHbIe OLMOKN KBaHTOBaHWUS. CUTrHa-
nibloT ALIM c pa3pelweHnem 8 buT umetoT bosbluee 3HaYeHVEe OLMOKY KBaHTOBaHMWS NMpu oLN(POBKE, 4TO
NMPUBOANT K CHUXXEHWNIO TOYHOCTM OTOBPaXXeHUs curHana Ha gucnnee. CUrHanbl, 3aXBaTbiBaeMble OCLMII-
norpadom c 12-6utHom TexHonornen HD4096, otobpaxkaloTcs C MMHMMAabHbIMU OLWIMOKaMM KBaHTOBaA-
HU1A, 3HaYNTENbHO TOYHEE, a CllefloBaTeNbHO, bonee 4OCTOBEPHO.




OTNAOKA C BbICOKNM PA3PEWLEHUNEM

MO TEXHOJIOTVN HD4096

T — Ocumnnorpadbi cTexHonoruenn HD4096 umeloT pAA NPENMYLLECTB, KOTO-
pble NO3BONAIOT BbINOMHATb OTNAaAKY YCTPOWCTB C BbICOKUM pa3pellieHuemMm.
OcuunnorpamMmmbl Ha 3KpaHe, oTo6pa)kaemble ocuunnorpacdom BbICOKOM
YeTKOCTU Bonee «4nUCTbie» UHE UMEIOT NoMex. CUrHan NPV 3TOM MOXXHO
yBuaeTb UnN3mMmepuTb 6onee nogpo6HO. U3MmepeHUa BbINOJIHAIOTCA CHe-

npeB30oMAEeHHOMN TOYHOCTbIO, YTO B Lie/IOM o6ecneymBaeT nyylive pe3ysb-

1 TaTbl TECTUPOBAHNA NYMEHbLUEHME BpeMEeHU OTNMafgKW.

Mo cpaBHEHMIO CCUTHaNamm, 3axBa-
YeHHbIMU 1 0TOOpaxxaeMbIMU Ha
3KpaHe 8-6UTHbIX ocumnnorpados,
¢popma cmrHanos oumdpoBaHHbIX
no texHonornn HD4096 cywe-
CTBEHHO YunLLe nyétye. Ocumnno-
rpadbl cHD4096 obecneymBaloT 3a-
XBaT M 0TOOpaXKeHNe CUrHanoB ¢
OonbWwnM paspelleHreM, BbICOKON
4YacTOTOM ANCKPETU3aLNU U HU3-
KMM ypOBHEM WyMa ANt Hanbonee
TOYHOro 0TOOpPaXXeHUs CUrHaNOoB
Ha 3KpaHe.
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[etannunccnegyemoro curHana, 3a-
yacTylo Tepsowmecs Ha doHe Wyma,
npw 3axeBaTe ocumnnorpadom c
HD4096 cTaHOBATCA SICHO BUAUMbI U
nerko pasnuymmbl. HroaHchbl, KoTo-
pble paHee ObINo TPYAHO Aaxe yBU-
beTb, CTann Tenepb 3pMMbIMU N 0-
CTYNHBIMW AN U3MEPEHUS.
Mcnonb3ysa BO3MOXHOCTM MacLUTa-
OupoBaHus, ocumnnorpad gaet Bo3-
MOXXHOCTb MPUCTaNbHO B3rMAHYTb
Ha aeTanu ana becnpeueneHTHOro
MOrpy>XeHus B CUrHasbl Ha 3KpaHe n
MX MOHUMaHWUS.

BbICOKOTOYHbIE N3MepeHUs ABNA-
IOTCA KPUTUYECKM BaXKHbIM d1EMEH-
TOoM 4na 3pdpeKTUBHOM OTNaaKM n
aHanmsaycTpomncTs. TexHonorms
HD4096 no3sonseTt ocymnnorpa-
dham obecneunTb HenpeB3onaeH-
HYIO TOYHOCTb U3MEPEHUI ANns
ynyylleHMs BOSMOXHOCTEN TeCTU-
poBaHus N obecrneynBaeT nyylime
pe3ynbTaThl.

KpucTanbHo YMcTble curHanbl | ToHKMe AMHUK ocumnniorpaMm oTobpaxatoT hakTuyeckme cur-
Hasbl C MUHMMANbHLIMU LLIYMaMU MOMeX

UcknounTtenbHas TOYHOCTD | V|3MepeHVIF| ABNAOTCA Gonee TOYHbIM U He noaBep>XeHbiMU BNUNA-

HUIO LHYMOB KBaHTOBaHUA

Aetanusauma curHanal [letanu v HioaHcbl hpopMbl CUTHaNa, TepsieMble MPU NCMONb30BaHNK
8-6uTHOro ocumnnorpada, Tenepb ACHO BUAHbI



CEHCOPHbIV 3KPAH — MPOCTO W BbICTPO ™

He TpaTbTe BpeMs Ha MOUCK B CTPYKTYpe MEHI0 AN Bbl-
bopa Heobxopgmmoro napameTpa. KoHpurypaums u Ha-
cTporika HDO4000/6000/8000R siBnseTcsa npocTol bna-
rogaps UHTYUTUBHO MNOHATHOMY NOMb30BaTENBLCKOMY
MHTepdency c CEHCOpHbIM 3KpaHOM. Bcé pacnonoxeH-
HOe Ha 3KpaHe - ABNSeTC UHTepaKTUBHbIM. [1ns BblOoOpa
yCTaHOBOK NapaMeTpOB KaHana, pa3BepTKu Uin cucTe-
Mbl CUHXPOHU3aLMN, MPOCTO KOCHUTECH COOTBETCTBYIO-
wero geckpunrtopa (KOHTEKCTHOrO NoJif) M OTKPOoeTCs

CcooTBeTCTBYylOULEe MeHIo. KacaHnem «/3mepeHuns» Mox-
HO BbIOpaTh NapameTpbl, Haxae «Kypcopbl» —ycTaHo-
BUTb X TOYHO B HY)KHOE MEeCTO UK nepeMecTuTb. Ovep-
TUB NPAMOYTONbHUK Ha MHTEpecytoLw el YacTu CUrHana,
MOXHO 3agaTb 0b6nacTb MacwTabuposaHuma (Zoom).
[laxke cMeLLeHMe cMrHana v 3agepXKy MOXHO perynmpo-
BaTb Tak1M Xe CNocoboM, NPOCTO KOCHYBLINCL U NepeTa-
WMB OCLMNNOrPaMMbI.



PACWWNPEHHBIE MHCTPYMEHTbI AHAJIU3A
ocunnnorpPAMmM

Mo3BonseT 6bICTPO OTbICKaTb aHOMa-
MU CUTHANOB, NCMOJIb30BATb UHCTPY-
MeHTbl aHanm3a ans rpaguyeckoro
oTOOpaXeHWs pe3ynbTaToB W Bbl-
NoJSIHeHMS 3anycKa Mo yCIOBMAM aHO-
Manun.

CermMeHTUPOBaHHbIV PeXUM ngeans-
HOoe pellieHre ANa perncTpaumm MHo-
XecTBa UMMyNbCOB B BbICTpOI Noce-
JOBaTeNbHOCTU UK perncTpaLmnm
COObITMI, pasgeneHHbIX bonbwnmM
NMPOMEXYTKOM BPEMEHMU.

Bo3moxHoCTb NpocMoTpa nHdpopma-
LMK 0 NpoTOKOJe Nepefadn AaHHbIX
(Ha nornyeckom 1 brN3NYECKOM ypoB-
He), U3BneKaTb JaHHble N3 MOTOKa CO-
oOueHnn NnocnegoBaTenbHOro Npo-
ToKona gns usetorpadunyeckoro
OTOOpaXXeHUs 3TUX flaHHbIX Ha ANC-
nnee (OCTYNEH WMPOKUN NepeyeHb
onuun aHanmnsa Hanbonee pacnpo-
CTPaHEeHHbIX MPOTOKOJIOB —CMOTpPUTE
Tabnuuy B pasgene onumm).

Pexxum History Mode no3BonseT Bbl-
NOMHUTb MPOKPYTKY OCLUIOrpaMm
Ha3aj BO BPEMEHU Ansi oGHapyxXeHus
paHee 3axBa4eHHbIX aHOManuu, n
ObICTPO NOKanNM3oBaTb NPUYNHY BO3-
HuKalowwen Nnpobnemsl.

Cuctembl OTNaAKM, NCNoNb3ytoume
OOHOBpPEMEHHO aHasorosble 1 16
ungpoBbix curHanos. Kaxabin umnd-
pOBOM KaHan UMeeT HYacToTy ANC-
KpeTtmnsaumm 1,25 MMy namate go
125 Mb. MowHble cpeacTBa oTnag-
KU BKJIloYatollme B cebd cmellaH-
HYIO CMHXPOHM3auMIo, Kak uudpo-
BblX, TAaK M @aHANOrOBbIX CUTHANOB,
BpeMEeHHbIe U3MepeHUs B LNdpo-
BbIX KaHanax, NoncKk L@ poBbIX CUr-
HanoB no wabJioHy No3BONAIOT Ner-
KO peLlmnTb KOMMeKc 3agay no
NPOEeKTMPOBAHUIO Pa3INYHOTO
obopynoBaHus.

Pexxunm, aBnatoWwmncs WTaTHbIM 4119
HDO8000R/6000, no3BonsieT paccMo-
TPeTb4YaCTOTHbIN CMEKTP CUrHana B
CTUNe TUNUYHOIo aHanM3aTopa crek-
Tpa, nerko 3agatb nosnocy obsopa,
Nnonocy NponyckaHms U 3HaYeHne
LeHTpanbHOM YacToTbl. YHMKaNbHAA
pyHKLMS NoncKa MMKOB 0OHapyXu-
BaeT crekTpalbHble COCTaBnsAoWMme,
oTobpaxaeT4acToTbl KOMMNOHEHTOB
M n3mMepsieT X ypoBeHb C OTODpaxe-
HMEM B MUHTepaKTMBHON Tabnuue. Uc-
nonb3ynTe OOHOBNEHHbIN PeXUM
«CnekTporpamma» gnsi obHapyxe-
HUA N3MEHEHWI B CNeKTpe CTeYEHU-
eM BpeMeHu (2D /3D Busyanusauus)

®dyHKkumMa Lab Notebook (3anucHas
KHUXKA) NpeAHasHayeHa ans
COXpaHeHus Nonb3oBaTeNieM
Nony4YyeHHbIX JaHHbIX M CO3AaHUS
OTYEeTOB HaXaTuUeM BCero ogHon
KHOTMKMW.



HDOS80OO0OOR - OCUNNNOIPA®BI BBICOKOTIO ™
PA3PEWLWEHNA 8-KAHAJIbHbIE

Cepwus 8-kaHanbHbIX LN(POBbIX
ocuunnorpacgdos HDO800OOR -unpgeanbHoe
pelwieHue ANA aHanu3a MowWHOCTN B 3-cha3HbIxX
ceTAX, a TaK)XXe Npy oTnagaKke pasfnyHOro popa
BCTPOEHHbIX MHOFOMOAYJIbHbIX CUCTEM.

8 aHanoroBbIX KAHaNoOB

TexHonorus Bbicokon yeTkoctn HD4096, pea-
nnsyemasi Ha 12-6uTHbIX ALLM, o6ecneymBaeT pas-
peweHne no BepTukanm e 16 pas nydyuwe, yemy
8-6uTHbIX ocunnnorpados.

Monoca nponyckaHusa go 11Ty - ny4ywee snoxe-
HWe ANg COBPEMEHHbIX U MePCNeKTUBHbIX TEXHO-
JNIorumn.

WnpokodopmaTHbIM (16x9, gnaroHans 307 mm)
LBETHOW CEHCOPHbIV ANUCMEN BbICOKOTO pa3pe-
weHma (WXGA, 1280x800). MoaknioyeHne BHeLl-
Hero WQXGA MoHUTOpa C pa3pelieHnem ao
3840x2160.

TexHonorusa Q-ScapeTM gns onTumMunsauunu uc-
nonb3oBaHua paboyen yacTu skpaHa (go 4 Bbige-
NeHHbIX obnacTten-3aknaaok).

4-apepHbii npoueccop Intel® Core™i5-4570S
Quad-core 2,9 Mu/aapo cO3Y po 32T6.

MNoapepxka Bcex npobHukos Teledyne LeCroy ¢
MHTepdencom ProBus.

He3zaBucnmoe nogkntoyeHue 0o 8 TOKOBbIX
NPoOHMKOB.

3aknaaka 1

3aknagka 2

3aknagka3



OCLMIITIOTPA®DI >
CMELAHHbIX CUTHANIOB

Onumna 16-KkaHaNbHOro NOrM4YeCcKoro aHanmnsa-
Topa.

BcTpoeHHbIN cTunyc ansi ygobcTea ynpasne-
HWA CEHCOPHbBIM 3KPaHOM.

PerynaTopbl ¢ pyHKLMEN «kKHOMKA» 419 aKTU-
Bauuum bbicTpbix KoMmaHg (rpybo-nnaBHo, aBToMno-
WCK CUHXPOCUTHAaNa, HyneBoe cMelleHne/3aepx-
Ka).

YHUBepcanbHble perynsaTopbl ocLuanorpaMmm
KaHanoB, MaTeMaTUKWN, PacTaXKN, NaMATU: OANH
LANs ynpaBneHus No ropu3oHTanun, oAnH —no Bep-
TUKanu.

KHonka akTMBaLum KypCOPHbIX U3MEPEHUN
- BbIOOpP TMMNa Kypcopa, clieXXeHne Kypcopa 3a cur-
HanoM, CHUTbIBAHME KYPCOPHbIX U3MepeHUI be3
OTKPbITUS MEHIO.

KHonku 6bICTpOro focTyna K UHCTPYMEHTaMm
KOHTpPONS, aHanu13a, LOKYMEHTUPOBAHUSA U K 3a-
Knagkam Q-Scape™.

OononHutensHbIN Bbixoa logeH/HeroneH/
CuHXpo (Aux) n BXxoA/BbIXO[ ONOPHOro reHepaTo-
pa AN noAKtoYeHUs B CXeMaX C UCMOIb30BaHNEM
Apyroro obopynoeaHus.

JNlokanusauns naHenu ynpaeneHus (pycckosi-
3blYHaA CbeMHasa Haknaaka).

JlokymeHTupoBaHue n opopmneHue
pe3ynbTaToB:

* BbICTpOe coXpaHeHMe Bcex MacCUBOB laHHbIX
(LabNotebook)

e Co3pgaHue cobcTBeHHbIX oTyeToB (LabNotebook)

© CoxpaHeHme OAHHbIX BO BHYTPEHHIOO NaMATb
WUNN Ha CEeTeBOW JUCK-HaKOoMUTENb

¢ BbiBog Ha neyaTb (USB-npuHTEp)
e CoxpaHeHue paHHbIX Ha USB-dnaw
¢ MoaknioyeHne no nHTepdency LAN nnv GPIB

¢ [IpocMOTp AaHHbIX Ha BHewHeM K cnomoubio
yTunutel WaveStudio




HDO4000/6000 OCUNNNOIPADLI BBICOKOIO B
PA3PELWLEHWNA

Ocuunnorpadbl BbICOKOro paspelieHus
HDO04000/6000 06beANHSAIOT B KOMMNAaKTHOM
cdopm-cakTope MHHOBALLMOHHbIE TEXHONOrMU
Bbicokom YeTkocTu HD4096, npeunmyLiecTtBa
ANMVUHHOMN NaMATU, MOLLHbIE MHCTPYMEHTbI
oTnapku, pyHKLUUM crieKTpanbHOro aHanusam
60NbLIO CEHCOPHbIN 3KPaH.

Bcero tonbko 13 cm B rnyb6uHy! C Touku 3peHus
pacrnoioXeHUs Ha CTone —3TO caMbl 3 eKTUB-
HbI nabopaTopHsbI ocumnnorpad Ha 6ase oT-
KpbITOW NNaThopMbl C MONOCOM NPONYCcKaHUs OT
200 Mlu po 1 TTu.

WnpokocdopmaTHbIN (16 X 9) LBETHOM CEHCOPHbIN
auncnnen Bbicokoro paspewerus (WXGA, anaro-
Hanb 30 cm). DProHOMMYHbLIN NONb30BATENBCKUN
nHTepdelnc cTaHoBUTCS Bonee YyTKUM C UCMONb30-
BaHMeM npuiaraeMoro cTuno.

Monb3oBaTenbckoe MeHto - BbIbop ogHOro 13
LBYX LOCTYMHbIX A3bIKOB 3KPAHHOTr 0 MHTepdeica
ynpaBneHus - aHrMUNCcKnm nnu pycckni. NMepegHss
naHesnb ynpaBneHNs Ha PyCCKOM i3blKe.

TILEDTNE [EOF

Perynatopbl ABOMHOMO AENCTBUS UMEIOT DYHKLN-
OHanbHOCTb, 0becneymnBaoLLyo BbIGOP OCHOBHbIX
OEeNCTBMI HaXKaTUEM: PEryNIMPOBKa YPOBHSA CUHXPO-
HM3auMKn ocumnnorpada, BbiIbop onTMManbLHOro
YPOBHS 3aMnycka, ycTaHOBKaA B HYNIEBOE MONOXeEHUNE
(cmeweHme 1 3agepxka).

T -lflﬂﬁ-".‘,—f'.;"is SO0 MH: High Dalinickon Mived §

PerynsTopbl U KHOMKMW yrpaBneHUs — HaCTPOMKM
KaHana BepTUKanbHOIro OTKIOHEHUS, MaclwTabupo-
BaHMe, MaTeMaTnKa 1 COXxpaHeHWe ocLMniorpaMmm
B NaMsiTH, ynpaBneHne pa3BepTKON 1 3aePXKKOMN.
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KHonka akTuBaumm kypcopa — Bbibop Tnna Kypco-
pa, nepemeLleHne KypcopoB Mo CUrHany 1 CYNTbIBa-
HUe KYPCOPHbIX U3MepeHUit 6e3 OTKPbLITUS MEHIO.

CneunanbHble KHOMNKW gns npamMmoro goctyna K Han-
boneeyacTto Mcnonb3yemMbiM CcpeacTeBamM OoTiagku.

BO3MOXHOCTb yROOHOIro NOAKIOYEHUS K BHELIHUM
yCcTpoKrcTBam npu noMmowwm nitepdenca USB (2 wr -
Ha nepegHen NaHenu, 4 wWT—Ha 6bokoBoOW NaHenn)
obecneyvBaeT NonHoe yganeHHoe yrpasfieHne, Npo-
rpaMMupoBaHMe 1 BbIBOJ A@HHbIX Ha NevyaTb.

BxoaHoM pa3bem 16 KaHaIbHOIO NOrM4YeCckoro
aHanusaTopa.

Perynupyembie oTKMAHbIE yropbl obecneymBatoT4
Pa3NUYHbIX NONoXeHUs ocumnnorpada (HaknoH 3KpaHa).

JononHutenbHbIv Bbixog lopeH/HeropeH/CMHXpO
(Aux) 1 Bxog/Bbixog onopHoro reHepaTopa (Ref) ans
NOAKJIIOYEHUS B CXEMAX C UCMOJIb30OBaHUEM APYroro
obopynoBaHus.

MopT USBTMC (knacc Test & Measurement) obe-
cneymBaeT NPOCTOE NOAKIOYEHME K KOMMbIOTEPY,
AVCTaHUMOHHOE yripaB/ieH1e, MporpaMMnpoBaHue.

[lokymeHTUpoBaHne n opopmneHue
pe3ynbTaToB:

¢ bbiCcTpoe coxpaHeHMe BCcex MacCUBOB JaHHbIX
(LabNotebook)

e Co3fnaHune cobcTBeHHbIX oTyeTOB (LabNotebook)

© CoxpaHeHme [AHHbIX BO BHYTPEHHIOO NaMATb
W Ha ceTeBOM AUNCK-HaKonuTenb

¢ BbiBog Ha neyvatb (USB-npuHTEp)
e CoxpaHeHue gaHHbIx Ha USB-¢naw
e MoaknioyeHne no nHTepgency LAN nnv GPIB

¢ [IpocMOTp Al@aHHbIX Ha BHewHeM NK cnomoLbio
yTunntel WaveStudio




BO3MOXHOCTU OTOBPAXEHUA
CMEWAHHbBIX CUTHAIOB

BO3MO)XHOCTb OHOBPEMEHHOIro OTOGpaXeHUst aHanoroBbixX U KNG poBbIX curHanoB (16 uncdpoebix
BxoaoB). Hanuuuve onuun AeKOANPOBAHMUSA U PaclIMPEHHbIX YCIIOBUA 3anycka npeBpalwaloT
HDO800OR/ 6000-MS/ 4000-MS B oTAUYHbIV NpUGOP ANA OTNAAKMN PAa3NINYHbIX NPUSTOKEHUMN.

Bo3smMoxHocTM 0OpaboTkm cme-
WAaHHbIX CUTHANOB ABAAOTCA He-
OTbeMJIEMON YacTblo COBPEMEH-
HbIX ocuunnorpagos,
Mcnonb3yeMblX AN OTNaAKu
CNOXHbIX CUCTEM. 16 BCTPOEHHbIX
undpoBbIX KaHaNoB 1 Habop
DYHKUMN U UHCTPYMEHTOB Ans
n3MepeHus, MPoCMOoTpa 1 aHanun-
32 aHanoroBbIX U LUPPOBLIX CUT-
HanoB No3BONSAIOT ObICTPO OTNa-
ANTb CUCTEMbI, UCMONb3Ylolne
CMellaHHble CUTHabI.
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MMOKMe yCNnoBUS CUHXPOHU3aLMN
BCEX aHaNoroBbIX U LUPPOBbIX
KaHanoB NpefoCTaBAsAOT BO3-
MOXHOCTb ObICTPO ONpesennTb U
nsonuposaTb Npobnemsl B oTna-
XMNBaeMOM yCTPONCTBE UMK
cnucteme. CobbiTMeE 3anycka MoO-
XeT ObITb CKOHOUTYPUPOBAHO Ha
OCHOBE aHaNoroBoOro cMrHanau
3anyueHo no wabnoHy umdpoeo-

ro CurHana.

MNcnonb3ys MoLHOE NpuioXeHue ans
noucka WaveScan, MHOXeCTBO OTPE3KOB
undpoOBOro cnrHana MoxeT ObITb Bbige-
neHo Ans panbHenwero aHanmsa. Boisie-
NeHHble 3aKOHOMepPHOCTY NpeacTaBns-
loTcs B Tabnuue c MHbopmauunen o
BpeMeHHbIX OTMeTKax, YTo no3sonseT
ObICTPO HAaMTU HYXXHbIV 0OpaseL, CUrHa-
nano wabnoHy.

Wcnonb3ynTe MHOXeCTBO oTobpaxae-
MbIX BpeMeHHbIX NapamMeTpoB AN
M3MepeHuI 1 aHanmnsa xapakTepucTmK
UNGbPOBbLIX LWWH. MOLHbIE MHCTPYMEH-
Tbl, TaKM1e KaK: AnarpaMmsl, TPeHAbI, CTa-
TUCTUKA U TUCTOTPaMMbl MOMOTatoT Mo-
HATb CyTb NpoOnem.

Bo3moxeH BbICTPbIA MPOCMOTP COCTOSA-
HUA TpebyeMbIX LM POBLIX CUTHANOB C
NCMoMb30BaHNEM MHAMKATOPOB aKTUB-
HOCTM KaHanos..

MMunTauunsa 3aBepLUEHHbIX anrOpUTMOB
nporpamMm C UCNosib30BaHNEM IMyAALNN
normnyecknx pyHkumn. Npu ncnonb3osa-
HUK web-pefakTopa MHOTME lornyeckune
hyHKLUU MOTYT ObITb 0ObeANHEHBI B OAHY
MaTeMaTu4eckyto GyHKLUMIO ANng uMmnTa-
LMW CNOXHBIX IOrMYecknX NpoekToB.. Ans
BbIbOpa gocTynHbl hyHkuum: U, NN, HE,
HE-W, HE-UJTN, XOR, n D Flip Flop.



onumm AEKOOANPOBAHUA N CUHXPOHU3ALUUNU

MO NOCNEAOBATEJIbHbIM NMPOTOKOJIAM

UNHpopmaumns o feKoaNpPOBaHUN C HAIOKEHNEM Ha PU3NYeCKUI YpOBEHb aHa-
nM3npyemMoro npoTokosa otobpaxaetcsa B Tabnuue, pacrnonoxeHHoON HUXe
BXOAHOro CUrHana

NMoppepxuBaembie
nocnepoBaTesnbHble NPOTOKONbI
nepepayy AaHHbIX:

e 12C,SPI, UART

e CAN,LIN, FlexRay™, SENT

e Ethernet 10/100BaseT,
USB 1.0/1.1/2.0, USB 2.0-HSIC

e Audio(I2S,LJ,RJ, TDM)

e  MIL-STD-1553, ARINC429

e  MIPID-PHY, DigRF 3G,
DigRFv4

e Manchester, NRZ

OTnapka nocnefoBaTeNibHbIX WWH AaHHbIX JOCTaTOYHO TPyAOeMKMM npouecc. Ocyuunnorpadbl cepumn
HDO8000R/6000-MS/4000-MS conumamMmu AeKOANPOBaHUA NO3BOJIAIOT COKOHOMUTb CPpeACTBa U BpeMA
ANA CEPUNHON OTNAAKU U aTTeCcTaL U NPUNTOXXEHUN, UCNOJIb3YIOWNX Noc/iefoBaTeNibHbI€ WUHbI

nepepavv faHHbIX.

CUHXpOHM3aLMa No 3agaHHbIM
JaHHbIM No3BonseT ObICTPO Nloka-
NM30BaTb COOLITUS B LUIMHE, UCKITIO-
YMB PyYHOM MOUCK TpebyemMomn UH-
dopmaumn. Ycnosus zanycka
MOTYT ObITb BB€AEHbI B ABONYHOM
WK WwecTHaauaTepuyHom popma-
Tax, a Takxe ObITb 3afjaHbl pa3nuy-
Hble yCnoBud, paspellatowme 3a-
NycK faxe rno HeCKOoNIbKUM
pa3nuUYHbIM COOBLITUAM.

JekoanpoBaHHbIN NPOTOKON OTO-
OpaxaeTcs HeNOCpPeACTBEHHbIM Ha-
noxeHvem Ha dopMy aHanmsupye-
MO0 UCXOAHOIo CUrHanac
WHTYUTUBHbIM LLBETOBbIM pa3gene-
HMEM U NpeAcTaBnseTca B popmaTtax
binary, hex unun ASCII. JekopmpoBa-
Hue B cepun HDO4000/6000 BepeTca
0oYeHb BbICTPO, AaXe NPU NCNONb30-
BaHWUW BCEW AJIMHHOM MaMATU U aK-
TUBaUUM MacliTabnpoBaHus obe-
crneymBaeTCA TOYHOE Nollarosoe
JeKkoanpoBaHue «buT 3a BUTom».

[ns obneryeHns Nnpouecca otTnagku
JaHHble 4eKOAMPOBaAHMA MOMelLa-
toTca B Tabnuyy, pacnonoXeHHyto
HUXe hopPMbl BXOAHOIO CUrHana,
roe otobpaxaeTca uHbopmMauma
JaHHbIX MPOTOKOMNA C BO3MOXHO-
CTbiO 3KCMOPTa AaHHbIX B annbl
Excel. Mpu kacaHnn nHTepecyioule-
ro coobuieHns s Tabnunue oHo aBTo-
MaTUYyeCku BbIBOAUTCA B cepeaunHe
3KpaHa. BcTpoeHHble pecypcbl obe-
cneyvyaT nouck cneunduUyecKknx ae-
KOAMPOBAHHbIX COOOLWEHNN.

CoobuieHuna B NoToKe NocnegoBa-
TeNnbHOW Nepepavu AaHHbIX ObICTPO
NOKaNM3yloTcsa MOMCKOM Mo napamMe-
Tpam (aTpubyTam): afpec, LaHHbIe U
Lpyrve cneunduryeckme NnpusHakm
L)1 KOHKPEeTHOro NnpoTokora.

Habop MHCTPYMEHTOB ANS OTnagKu
PROTObus MAG obecneunsaet 60-
nee rnybokoe NOHMMaHMe NpoLec-
COB NpPOUCXOAALMX B MOCNeaoBa-
TeNbHbIX LUWMHAX, KOTOPbIE HE MOTYT
obecneynTb HUKaKUe Apyrue aHanu-
3aTopbl Unu ocymnnorpadsl. Maket
BKJIlOYaET NATb USMEPEHUN BPEMEH-
HbIX MapaMeTpPOB, TPU CNeunanmsn-
pPOBaHHbIX U3MePEHUS B LUMHAX U
[ABa MHCTpYMeHTa Ansl U3BJieYeHuns
KOANPOBAHHbIX LUDPOBLIX AaHHbIX
M3 nocnegoBaTeNbHOro coobleHuns
JaHHbIX M HaNnoOXeHue NX Ha UCXoa-
HbI @aHANOrOBbIN CUrHan.
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BbICTPO OBHAPYXWUTb U YCTPAHUTbL NMPOBJIEMY o

TELEDTIE LECACY

B pononHeHue K annapaTHbIM pecypcamMm noncka ocumnnnorpadbi
HDO 8000R/6000/4000 umeroT yHUKanbHbin pe)xxum WaveScan™,

KOTOprI?I AABNIAEeTCA NporpaMmMHbIM MHCTPYMEHTOM ANA NokKaansayuum

COObITUN, HAXOAALMXCA BHE annapaTHbIX yCJIOBUN CUHXPOHU3aLUM
(6onee 20 TNOB M YCNOBUIA: YacTOTa BpeMs HapacTaHus/cnaaa,
PaHTbl, CKBaXXHOCTb M Np.). lonck BbINONHAETCA KaK npun
OfHOKpaTHOM 3anyckKe («nomMan v oGHapyXnn»), Tak M B peXxume
ANUTENbHOIo CKAaHUPOBAaHNSA MO MHOXXECTBY pa3BepPTOK U3 ANNHHON

namaTtu ocyunnorpada.

B pexunme ckaHUpPOBaHMSA BbIMNOMHS-
eTcs NPOoLLEeCC, KOTOPbIN He SBNieTcs
NPOCTbIM KONUPOBaHMEM annapart-
HOW CMHXPOHM3aL MK, @ OCHOBAH Ha
M3MepeHUN NapaMeTPOB 3aXBa4YeH-
HOro curHana, 4Yto gaet 6onblime BO3-
MOXHOCTU U BbICTPbIE Pe3ynbTaThl.

Pe>xxnm WaveScan no3sonseT ocumun-
norpacdam HDO8000R/6000/4000
OCYLWEeCcTBUTb ObICTPbIN MOUCK MO yC-
NOBUIO «4aCTOTa», B TO BpeMs Kak
HU B OQ4HOM KOHKYPEeHTOM ocLunno-
rpacde HeT CMHXPOHM3aLUKU TaKoMy
ycnoBuio. 3To faeT nofb3oBaTento
BO3MOXHOCTb HakKannnBaTbk AaHHble
O HEOBbIYHbIX COBBLITUAX, UMEIOLLUNX
oyeHb bonblwKMe Nepnoabl NOBTOpe-
HUSi —Yacbl U AHU, YCKOPSS TeCTUPO-
BaHMeE N CHMXaa obLiee BpeMs oT-
nagku.
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Mpun HeobXoAMMOCTN HaKOMNEHUS U
aHanm3a 6onblnXx 06beMoB faHHbIX,
WaveScan ncnonb3yeT TpaguUNoOHHOE
npeBocxoAcTBO TexHonorun Teledyne
LeCroy B ObICTPOM CTAaTUCTUHECKON
0obpaboTke paHHbIX. BbicTpoe ckaHm-
poBaHMe MUIINIMOHOB COBLITUN C 06-
HapyXeHWeM OTKNOHEHWUIN 1 aHOMa-
NI NO 3alaHHbIM YCJIOBUSIM
CoKpallaeT BpeMs MoncKa, AenaeT ero
3 deKTUBHEE, YEM B APYrUX OCLLUIIIO-

rpadgax.

HargeHHble cobObITUA MOTYT ObITb
HaNloXeHbl APYr Ha Apyra ans ux obl-
CTPOro BU3yasbHOTo cpaBHeHUs (pe-
Xunm ScanOverlay). Pe3ynbtaTbl n3-
MepeHUN MOTryT ObITb OTOOpaXkeHbl B
BUJE FTMCTOrpaMMbl, YTO AaeT npeg-
CTaBJieHUe 06 nx cTaTUCTUYECKOM
pacnpegeneHum (pexum ScanHisto).

PeXunm cermeHTUpOBaHHOW pa3BepT-
K1 obecneymBaeT 3anmcb B NaMaTb
ocumnnorpadapo 65000 cobbITUN B
BUe OTAeSbHbIX «cermeHToB». Cer-
MeHTUpOBaHHas pasBepTKa - nae-
anbHOe peLleHne Npu perncTpaumm
MHOXeCTBa UMMYJIbCOB B ObICTPOTEY-
HOM NocCNefoBaTENbHOCTU UK NPU
perucTpauum peaKkmnx coobITui, pas-
JeNeHHbIX 60MbLMM UHTEPBANIOM
BpemMeHn. CerMeHTUpoOBaHHas pas-
BepTKa Nno3BonseT BecTu cbop AaH-
HbIX MO BCEM YETbIpEM KaHanam og-
HOBPEMEHHO C MEXCErMEHTHbIM
nHTepBanom meHee 1 mkc. CoyeTa-
HMEe CerMeHTUPOBaHHOM pa3BepPTKMN
M BO3MOXHOCTEN CUHXPOHM3aLNMN
Nno3BoNsieT HaKanIuBaTb pegKune co-
ObITUA B Te4EHME YaCcoB U faxke AHeNn
AN nocnenyoLLero npocMoTpa.

MoMMMO cTaH#aPTHBIX MaTemMaTUye-
CknX DYHK LM (ycpeaHeHWe ocunnno-
rpamm, yBenm4eHHOe pa3peLleHme n
BMNd) HDO8OOOR/6000/4000 MmetoT
LUIMPOKUI NepeYeHb ONLMOHANbHbIX
PEeXnMOB 1 PYHKLUM Ans aHanmsa
CUrHanoB..

MNpvmeHeHne TexHonornn HD4096
obecneynBaeT BbINONHEHUE U3Mepe-
HWI B 16 pa3 ToOYHee, YeM TPaANLNOH-
Hble 8-6UTHbIe ocuunnorpadsi.

Kpome npocToro nsmepeHusi napame-
TPOB CUTHaNoB.,
HDOB8000R/6000/4000 npepocTasns-
IOT ApYrye NHCTPYMEHTLI aHanmsa: Ha-
KonneHue CTaTUCTUKN U3MEPEHUI,
NOCTPOEHME rTMCTOrpamMm 1 TPEHA0B
ANd HTepnpeTauum nsmeHeHus dop-
Mbl CUrHana BO BpeMeHMU.




Pexum BoCcrnpoun3sBeaeHUs NpeabiCTOPUKN NO3BOSET BbINONHUTL OOpaTHOE BOCNPOU3BEAEHME OCLUIINIOrPaMM
ANns OOHapy>XeHUs NpeablAyLWMX aHoManui (MpokpyTKy Ha3ag Bo BpemeHu). C MOMOLLbIO KYPCOPOB UIIN MEHIO
ABTOU3MEPEHUN MAapaMeTPOB MOXHO ObICTPO NNOKANN30BaThb NPUYUHY NpobneM. Pexxnm Bcerga AoCTyneH ans
aKTUBaLUM HaXaTueM OHOW KHOMKM, B 3afaHHOM Oycdepe OyayT coxpaHeHbl BCE OCLUIIOrPaMMbl.

Bcerga MoXXHO BepHYTbCS Ha3aj BO BpEMEHU AJisl 0OHapyXXeHUs UCTOUYHKMKa Npobnem

Ocumnnorpacdsl HDO800OR/6000/4000 nmetoT BO3MOXHOCTb, COXPaHATb MacCUBbI AaHHbIX, CO34aBaThb U CO-
XPaHSATb OTYETbl, 0POPMJIATL M ONMEepaTUBHO BbiCbIaTb agpecaTy pe3ynbTaThl paboThl. MpunoxeHve Ang AOKy-
MEeHTUPOBaHUS «3anucHas KHMXKa» obecneymBaeT 3anmcb BCeX 0ToOpaXkaeMbiX OCLLMANOrpamMmm (coxpaHsas
Koppenauuio Bo BpeMeHM) 1 HacTpoek ocumnnorpada (npocduns), n3basnsas oT HEOGXOAMMOCTU NCMONb30BaTh
OTAEeNbHbIE MEHIO A151 3aMNCU BCEX 3TUX (DaMNIOB MOOYEPEHO, KaXA0ro B OTAENbHOCTH.

RoxyMeHTE!:
phiMV Bel pav

C KOTO

MPetrires {

AECTENA IMick

LUSB-YCTPORCTED {

r‘_.?\’lhl'l'

oTaeTe

Jlerkoe cozpaHue
OTYETOB MOMoraet
COBMECTHO UCMOfb-
30BaTb MoONy4YeH-
Hble faHHble 1 06b-
€AUHSATb BaXHble
pesynbTaThl.

DyHKUMA

oAHUM NPUKOCHOBEHHWEM

MOA IAMMCHAR KHAKA

«3anncHas KHUXKa»
npepnaraeT npocTomn
nyTb 4LOKYMEHTUPOBA-
HWsi paboTbl CMUHU-
MasibHbIMW 3aTpaTaMu
BpeMeHu, n3basnas ot
HeobxoaMMoCTu co-
XpaHATb BCE HACTPOWN-
KW M YyCnoBus no
OTAENbHOCTHU.

Coxpanury
Pe3YNETaTE Pabore

MOPRA CHMHAMA

Bpems/nen
ALnkHa NasdETi
Yacrora
AWCEDETAIELHANA
WamepeHun
MartessaTika

YCTAHOBEM OCUMNNOMPADA

APAHHEAR KOMNHA

BbicTpoe coxpaHeHue BocnpoussegeHue

BCEX HEOOXOANMBIX noboro npoduns ns
MacCUBOB laHHbIX B npeablayL X oT-
MEeHI0 NPUNOXEHUs 4ETOB, UCMONb3YA

«3anucHas KHMXKa» dyHKUMIO «BbI30B».
HaXaTuem ogHomn
KHOMKMW.
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PEXXUM AHAJIN3ATOPA CIEKTPA ™

e B ocumnnorpadax
HDO8000R/6000/4000 meHto
ynpaeieHus gaHHom dyHKLUKN pe-
ann3oBaHoO Kak B TUMMYHOM aHa-
nusaTtope cnekTpa

® foCTyrneH BbIGOP OfHOM U3 WecTH
BepTMKaNbHbIX LWKan BU3yanunsa-
UMK cMrHana

* obecneyeHo aBTOMaTMU4Yeckoe
onpepneneHMe 4aCcTtoThbl MNKOB B
cnekTpe

® BO3MOXHOCTb 0TOOpaXxeHus fo
20 MapKkepoB B MHTEPaKTUBHOM
Tabnuue, BKNovatolwem sHave-
HNSA YaCTOTbl U YPOBHSA MNKOB

® flerkoe BbIMOJIHEHME U3MEPEHU
CNPUBSA3KOW K ONOPHbIM yPOB-
HSIM U filenbTa-Mapkepam

® aBTOMAaTUYeCKoe onpeaeneHne u
MapKepoBKa OCHOBHOM Crek-
TpanbHOM 4YacTOTbl U FTAPMOHUKM
curHana

® NPOABUHYTHIN pexum «CnekTpo-
rpamma», KoTopbli obecneymnea-
eT oToGpaxeHne NsmeHeHud
crnekTpa c TeYyeHNeM BpeMeHU B
¢dopmaTte 2D nnun 3D

® pexXxum «AHanusaTop cnekTpa»
BXOAWUT B CTaHAAPTHYIO KOMMeK-
Taumio ocunnnorpagos cepumn
HDOB8000R/6000. Ans ocumnno-
rpacdos cepun HDO4000 37oT pe-
XM IBIA€TCA ONLMOHANbHbIM.

Ha akpaHe 8-kaHanbHbIx ocumnnorpados HDOS0OOOR Bo3-
MOXHO oToOpaxeHune go 40 ocumnnorpaMmm ogHOBpeMeH-
Ho. TexHonorusa Q-Scape™ obecneynBaeT onTMManbHoe
ncnonb3oBaHue paboyen yacTu skpaHa nyTem hopMmpo-
BaHW$ 10 YeTblpeX BblAeneHHbIXx obnacTer (3aknagok). Ans
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Mony4ynTe bonee AcHoe MOHMMAaHME YaCTOTHO-TaAPMOHMNYECKOTo coepXa-
HUA NobOro cMrHana c UCNoNb3oBaHNEM peXMMa aHanM3saTopa cnekTpa.
Pexum peannsyeT cCTUNb NOJIb30BaTENbCKOrO MHTepdelnca cnekTpoaHa-
nnsaTopa c TUMUYHLIMW 31IeMEHTaMM ynpaeneHus Ans 3a4aHNs HaCTOTHO-
ro gmanasoHa (ctapT/cTon), yCTAaHOBKM LLeHTPaJIbHOM YacTOTbl U NMOJIOChI
o630pa. ind nyywero aHanMsa noJjioca 4acToT yCTaHaBNMBaeTCcs aBToMa-
TUYECKU TN MOXET BbIOMpaTbcs Bpy4YHyto. Boibop MmacwTaba BepTUKanb-
Hou wkanbl: dBm, dBV, dBmV, dBuV, Vck3, Ack3 B 3aBUCUMOCTU OT U3SMEPU-
TeNbHOW CXeMbl AN ONTUMaNbHOIO OTOOpaXxKeHUs curHana. AHanus
BbIMONHAETCS C aKTUBALMEN YHUKANbHON DYHKLUN « ABTOMOUCK MUKOB» U
oTobpaxeHNeM B CBOAHON MHTEPAKTUBHOM Tabnuue 4acToTbl U YPOBHS
crnekTpalbHbIX KOMNOHEHTOB. Micnonb3ynTe o 20 mapkepos (10 nap) ans
aBTOMAaTUYeCKOW NAEHTUPUKALUN TAPMOHUK U ObICTPOTO CeKTpalibHOro
aHanu3a cUrHana, BbliMonHAs U3MepeHUs MeXAYy ONOPHbIMU YPOBHSIMU
(ref) u mapkepamu (delta). OTcnexuvBanTe N3MeHeHUs CNeKTpa BO BpeMe-
HU NpU NoMoLwm pexnma «CnekTporpammar, KOTopbii oTobpaxaeT UcTto-
puvio YacToTHOro gomeHa B popmaTte 2D nnun 3D.

Kaxaow obnacTn MoXHO UHANBUAYaNbHO 3aaBaTh BUS,
MacwTabHom ceTku. JTlobas 13 ocumniorpaMm MOXeT ObITb
nerko nepemeLlleHa B COOTBETCTBYIOLLYIO 0bnacTb-3aknag-
Ky ons bonee getanbHOro ncciefoBaHna M aHanusa. Ha-
npuMep, NP MOHUTOpPUHre 3-ha3HON CUCTEMbI, TEXHOJO-
rma Q-Scape™ nossonseT HabnoaaTb NPOLECCHI MO KaX10n
¢a3e Ha oTAenbHOW 3aKnaakKe.

3aknagka 1

3aknagka3



onuma AHAJIM3A MOWHOCTH

VLN iR

Onuus namepeHuns mowHoctn PWR (HDO8K-PWR/
HDO6K-PWR/HDO4K-PWR) no3sonsieT 6bICTPO U3-
MepsiTb M aHANIM3NPOBATb OCHOBHbIE 3KCNyaTaun-
OHHble XapakKTepPUCTUKU YCTPONCTB Npeobpa3oBa-
HUA HanpsaxeHus (nHBepTopbl, AC/DC K gp.).
N3mMepeHUs KpUTUYECKUN BaXKHbIX MapaMeTpPoOB TaKnX
YCTPOMWCTB, a TakXXe TeCTUpOBaHMe uenen ynpaene-
HUs 1 OOpPaTHOM CBA3M C UCMONb30BAHNEM MOAYNSA-
UMK, aHaNn3 rapMOHUK HanpsXXeHUs CeTeBOTO 3Nek-
TPONUTaHUSA 3Ha4YUTENbHO obneryatoTca bnarogaps
cneunanbHO peasin3oBaHHOMY MoOJib3OBaTENbCKOMY
UHTepdency n PyHKLMN aBTOMATUYECKUX U3Mepe-
Hu. ObnacTn napameTpa «MolHOCTb» (MpK BKAIO-
YEeHWUN U BbIKJTIIOYEHUU YCTPOMNCTBA) U €€ noTepu Npwu
npeoOpa3oBaHUN HaNpsi>XXeHUs BCeraa Bblgensaiorcs
LBETOBOWN KOAVUPOBKOM (DOPMbI CUTHANIOB Hanoxe-
HUA and bonee ObicTporo aHanmusa. Onuma aHanmsa
MOLLHOCTU MMeeT ObICTpble HACTPOMKM NapaMeTPoOB
BXOAHOIO HaNpsXeHWa U TOKa, U3MepeHue BbInoJi-
HAOTCSA NPOCTO HaXaTMeM OfHOM KHOMKU. MHCTpy-
MeHTbl aHann3a NpM3BaHbl 0b6ecneYynTb MUHUMU-
3aumio oWNOOK TeCTUPOBaHUS,
n3MepeHue NapameTpoB

KomnaHus Teledyne
LeCroy npepnaraet wunpo-
KN aCCOPTUMEHT pasniny-
HbIX TPOBGHUKOB, LWYNOB 1
n3MepuUTeNbHbIX akceccya-
poB: andpepeHymnanbHble
YCUANTENN C BBICOKUM
Ko3¢. mogaBneHns CUH-
¢a3zHoro HanpsxeHus
(CMRR), ang. npobHukn,
npeobpasoBaTtenn Toka u
ycTporicTBa KanubpoBku
(komneHcayumu gpazosoro
casura).

® BLICTPbLIN @aHAaNM3 LEeNen N CXem
yCcTponcTB Npeobpa3oBaHus Ha-
NMpsiXXeHUs

* MamepeHMa U TeCcTUpoOBaHue
YCTPOWCTB CaBTOMAaTMUYECKUM Me-
peknoYeHneM

¢ llBeTOBaA KoAunpoBKa ocumnno-
rpaMMm HanoXeHua onga NAeHTn-
q)VIKaLI,I/II/I noTepb MOWHOCTHU

e KoHTponb uener obpaTHOW CBA3U
M aHanu3 Bo BpeMeHHoI obnactu

e TecTMpoBaHMe HanpsaXeHNa ceTe-
BOrO NMNTaHNA N YPOBHSA FAPMOHNK
Ha cooTBeTCcTBME TpeboBaHUIMU
M3K 61000-3-2

npepocTaBnseT NoAPOOHYI0 KapTUHY OAHOTO LKA
npeobpasoBaHus (nepropa) unm otobpaxaer yc-
pefHeHHOe 3HaYeHne NoTepPb MOLLHOCTU YCTPOU-
cTBa. [loMUMO pacwMpeHHbIX BO3MOXHOCTEN N3Me-
peHMs NOTEPb MOLWHOCTU, NakeT «AHanmns3
MOLWHOCTU» NpefoCcTaBNAeT pecypchl AN aHanun3a
MOAYNMPOBaHHbIX cMrHanoB u LUMM-ycTponcTs. 310
obecneyuneaeT rnybokoe NpOHUKHOBEHWE B AeTanu
CUrHana gns NOHMMaHus GYHKLMOHMPOBaHUS Le-
nem ynpaefieHUs U1 o6paTHOM CBA3U, UX OTKJIUKA Ha
Kputndeckme cobbiTUs, Takue Kak NiaBHbIA 3anyck
CXeMbl UCTOYHUKA NMUTAHUS, AUCKPETHbIE U3MeHe-
HUsi NapaMeTpPOB, a TAKXe peaKLsa BbiI3BaHHasa U3-
MeHeHMEeM Harpy3Kku UNKn HanpsXeHUs NMTatoLWwemn
ceTn. MakeT no3BonseT ObICTPO U NErko BbIMOMHUTb
TecT Ha COOTBETCTBUE NPU aHaNn3e CeTeBOro Hanps-
xeHus (Line Power Analysis) Ha ocHoBaHUu TpeboBa-
HWUN cTaHJapTa M3K-61000-3-2.
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AONOJIHUTEJIbHbBIE MPOBHUKN ™

MpPOGHUKN ABNAIOTCA HEOBGXOANMbIM YCITOBUEM [OCTOBEPHOro oToGpaxeHns curHana. TpaguLMOHHO
Teledyne LeCroy npegnaraeT WuMpoKuii BbIGOP NPOGHUKOB C BbICOKMMM TEXHUYECKUMMU NapamMeTpamm
npakTnyecku ana nio6oi usmeputenbHom 3agayn. PaspaboTaHHble cneyuanbHo ans ocuunnorpadgos
Teledyne LeCroy npo6GHUKM yCTaHABNMBAIOT HOBbIE CTAHAAPTbI TOYHOCTU, MUHUMM3AaLMUN UCKA)KEHUIN CUT-
HanoB 1 yao6cTBa NOAKIIOYEeHNS.

MpoGHMKK cepnmn ZS obecnevnBaloT BbICOKOE BXOAHOE COMPOTUBNEHNE,
MMEIoT LUIMPOKMIA Habop HacapoK M 3a3eMNSIOLLMX aKCeccyapoB Afs peLue-
HWS BCexX 3afiad C UCMoNb30BaHWEM NMPOOHUKOB. BxogHOe conpoTuBneHve
1 MOm 1 BxoaHas émkocts 0,6 nd/ 0,9 nd genatoT NPOOHUKM 3TOM cepun
naeanbHbIMU NP UCNOJb30BaHMM B LUMPOKOM JAManasoHe Yactor. Mpob-
HUKM cepumn ZS obecneymnBatoT NOMHYO MONOCY YacToT A1t BCEX OCLMIIIO-
rpacdos LeCroy, nmetowwmx nonocy nponyckanusa 1/ 1,5/ 2,5/ 4 TTu,.

254000

252500, 251500, 251000,
Z52500-QUADPAK,
Z51500-QUADPAK,
Z51000-QUADPAK

Cepuis NPOBHUNKOB C LUMPOKOW NOMOCON NPOMyCcKaHUs, OTAIMYHOE MNo-
/ JaBneHne CUHGAa3HbIX MOMEX YU HU3KUM YPOBEHb LYyMa AenatoT 3TK
aKTUBHble AMddepeHumnanbHble MPOOHUKN naeanbHbIMU AJis aBTOMO-
OUNbHbIX NPUNOXEHUI U aHaNU3a OTKa30B Npu pa3paboTke cnctem
OecnpoBogHoO CBA3U 1 Nepedayn aaHHbIX. MHTepdenic ProBus obe-
AN | CrieyMBaeT aBTOMATUYECKYIO YCTaHOBKY YyBCTBMTENbHOCTU, CMELLEHMS
A 1 onNTUMarnbHoOe OToObpaXxeHNe CUrHaNIOB Ha 3KpaHe ocumnnorpada.

ZD1500, ZD1000, It
ZD500, ZD200

Cepwuisi BbICOKOBOJLTHbIX And. npobHmkoB HYD3000, kotopble obecrie-
YMBAIOT U3MEPEHUS HAMNPSXKEHWI B LIEMSIX, HE UMEIOLLMX OOLLEN TOUKU
(floating). UneansHo nopxopsT oyis 6e30nacHbIX U MPOCTLIX U3MEPEHNI
3NEeKTPUYECKON MOLLHOCTM B pa3fINiHOM CUIIOBOW 3NeKTpoHuMKe . Bnaroga-
psi BbIcokoMy k03. ocnabneHuns cnHpasHbix nomex (CMRR) B coveTaHum
C HU3KMM YPOBHEM COBCTBEHHOTO LyMa W BONbLIMM ANana3oHOM cMelle-
HUs NpobHMku HVD3000 Hanbonee onTMManbHbI As aHanU3a cUrHanos
MaribIX YPOBHEM B 0AHOMa3HbIX M 3-X (ha3HbIX LiEensix .

HVD3102, HVD3106,
APO031

Cepus PPE BkntovaeT NaTb Moaenen ¢ UKCMpoBaHHbIM ocnabne-
HueM (x100) c pabounm granasoH HanpsxeHUn oT 2 Ao 6 kKB n
OAMH NPoBHKK ¢ BbIGopOM ocnabnenmsa x10/x100 (Uex go 1,2 kB).
Bce ctaHaapTHblE NPOBHUKM € PUKCUPOBAHHBLIM oclabneHnem npu
nogknoyeHun kK ocuunnorpadam LeCroy obecneynsatot aBToma-
TUYeCKMIN NepecyeT KO3 duLMeHTa OTKIIOHEHUS B COOTBETCTBUMN C
Ko3dhPpnueHTOM aeneHus.

PPE1.2KV, PPE2KYV,
PPE4KYV, PPE5KYV,
PPE6KV

TokoBble NPo6HUKK LeCroy MMeIoT LIMPOKMIA HaCTOTHbI AnanasoH
(no 100 Mr), namepsiembin Tok fo 700 AnuK., YyBCTBUTENIbHOCTb
npeobpasosatens ot 10 mA/Oen. Ncnonb3oBaHue cpasy HeCKONbKUX
TOKOBbIX MPOOHNKOB MO3BOJIUT BLIMOJIHATb U3MePeHUs 3-X hasHbIX

CP031, CP030, APO15, CUCTeM, UNTU NPU NOAKIIOYEHMM MPOOHMKa HanpsixXeHUs U3MepsTb

CPO15, CP500, DCS015 31eKTPUYECKYIO MOLLHOCTb. TOKOBbIe NPoOHMKK LeCroy NpuMeHsitoTCs
Ans pa3paboTKKn U TECTUPOBAHUS YCTPOICTB 3NeKTPONUTaHus, 3ek-
TPONPUBOAOB, EKTPUYECKUX TPAHCMOPTHbIX CPEACTB U UCTOYHNKOB
OecnepeboNHOro NUTaHUS.
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TEXHUWYECKUWE XAPAKTEPUNCTUKU ™»

HDOS8O0OOOR

Nonoca nponyckaHusa 50 O ;

BpeMms HapacTaHus

KonunyectBo KaHanos

OrpaHun4yeHme Nonochl
nponyckaHus

BxogHoe conpoTuBneHue

Bup Bxoaa

MakcMmanbHoe BxogHoe
Hanps>xeHue ‘

BepTukanbHoe

pa3speweHmne ALM

quCTBI/ITeH bHOCTb

MorpewHocTb KO3 DULUKM-

€HTa OTKJIOHEHWNA Ha MNo-

CTOAAHHOM TOKe ‘

Onana3oH YCTaHOBKUA
cmeleHuna

MorpelwHoCTb YCTaHOBKM
cMelleHnsa ;

MaTtemaTtuka

OnopHbIN

reHepatop ‘

KoadpdununeHT passepTkm

MorpewHocTb n3mepeHus
BPEMEHHbIX UHTEpBaNoB

LXUTTep cMHXpOHU3aLMK,
K3

OnanasoH YyCTaHOBKW Bpe-

MEHHOIo caBura Mmexay
KaHanamMmum

BXOA BHEWHEM ONOPHON 16 Mryy 4 25x10%, 0 - 10 g6M, 50 Om

HacCToThbl

Bbixof, BHyTPEHHEN

BHelwwHsg yacToTa
anckpetumsaummn

i B pexunme camonucua: = 100 mc/pen

OMOPHOW YacToThI 10 MM 2,0 abm = 1 abm

- 0— 100 MI; 50 Om nnn 1 MOw; Bxo EXT

HDO8038R HDO8058R HDO8108R
11Ty

450 nc

350 Mly,

THC

500 MI'y,
700 nc
8

20 MTu, 200 MIy,

500mM£2%; 1 MOM%=2% // 16 n®
50 Om: 3aKkpbITbIN, 3a3eMnieHO; 1 MOM: OTKPbITbIN, 3aKPbITbIN, 3a3€MIEHO
50 Om: 5 Bck3
1 MOwm: 400 B (nepemeHHOe HanpsxeHue < 10 kI, + NOCTOsiHHas coCTaBnsAtoLLas)

12 6uT; o 15 6UT NpY BKITIOYEHUU MPOrPaMMHOro yBenuyeHus paspetweHus (ERES)

50 Om: 1mMB - 1 B/geneHue; 1 MOm: 1 mB - 10 B/geneHue

+ 0,5 % oT nonHown wKansbl

50 Owm:
1mB-4.95wmB: 1.6 B
5mMB-9.9vB: +4 B
10 mB-19.8 MB: 28V
20mB-1B:x10B

1 MOwm:
1mB-4.95wmB: 1.6 B
5mMB-9.9mB: x4 B
10 mB-19.8 mB: 8 B
20 mB - 100 mB: £16 B,
100 mB - 198 mB: £80 B
200mB-1B: 160 B
1.02 B-10B: +400 B

+(1,0% ot yctaHOBneHHOro 3HavyeHus + 0,5% oT nonHomn wkansl + 0,02% oT MakcMManbHOro
cmelleHnsa + 1 MB)

. bonee 25 ctaHpapTHbIX DyHKLMI, BKtoYas b (BO3MOXHOCTL OTOOpaxeHue go 12-x
: rpac1KoB MaTeMaTnKK, obbeanHeHNe 2-x onepaTopoB)

{ BHyTpeHHMI ornopHbI reHepaTop, 06LWKiA Ha 8 KaHanoB; BO3MOXHa paboTa OT BHeLIHero

OMNMOPHOIo NCTOYHUKaA, NOAKMNIOYEHHOIO K OMNMOJIHUTENIbHOMY BXOA4Y

. Mpwu guckpeTnsaumm B peanbHom BpemeHu: 20 nc/aen - 5000 ¢/pen ¢ cTaHfapTHOM AJIMHHOM

namaTu, go 10000 c/gen c onumen namaTtu L, go 25000 c¢/gen c onumen namaTtu XL)
Mpwn 3kBMBaneHTHoM anckpeTuzaumm: 20 nc/pen - 10 H/gen

+2,5%10° npu Temnepatype ot 5 go 40°C, + 1*10-/rog nocsie KanMGpPOBKU

<3,5nc

+ 9 x Kpa3BepTtku, makc. 100 mc, Ha KaHan
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TEXHUYECKWE XAPAKTEPNCTUKN

HDOS8O0O0OOR

HD

HDO8038R HDO8058R HDO8108R

C60p nHdopmaunn

YacToTta onckpeTmnsaumnm
B peXxunme peanbHOro
BpemMeHn

2.5 Ty Ha kaHan

DKBMBAaJIeHTHana YacTtoTa
OncKpeTnsaummn

125 Ty, ans nepmnoanyeckmnx curHanos (20 nc/pgen - 10 Hd/gen)

Pexunmbl cbopa
MHpopMaLuum

[OuckpeTusaums B peanbHOM BpeMeHUW, DKBMBaneHTHas amckpetmsauus, Camonucedy,
CermeHTUpoBaHHas pa3sepTka ( Ao 30000 cermeHTOB (60000 —L Onums; 65000 — XL Onuus ),
MeXcermeHTHoe Bpems 1 Mkc

OnnHa namaTtn

CraHpapt - 50 Mb/kaHan
Onuwmsa L - 100 Mb/kaHan
Onuwmsa XL - 250 MB/kaHan

0O6paborka nHpopmMauum B KaHane

YcpepgHeHune

ckonb3siwee Ao 1 mmnnnoHa Pa3BepToK

MporpammHoe
yBenn4yeHne paspeLleHuns
(ERES)

ot 12,5 go 15 6wur, c warom 0,5 6GUT

WHTepnonauns

JInHenHas, Sin X/ X

NHBepcns

eCTb

LindpoBble kKaHasnbl (TONbKO NpU Ucnosib3oBaHuu onuun HDO8K-MSO)

Yucno kaHanoBs 16
Makc. 4yactoTa BX. CMrHana 250 MTIy,
YacTtoTa guckpeTusauumn 1,25y
Ha KaHan

Makc. BxogHoe +30 Bruk

HanpsaxeHune

OnuHa 3anucn
(16 kaHanoB)

50 Mb pacnpepenseTtcs Mexay akTUBHbIMW KaHanamu
100 MbB (Onums L) pacnpegensietcs Mexay akTUBHbIMU KaHanamu
125 MB (Onums XL) pacnpegenseTcs MexXay akTUBHbIMW KaHanamm

lpynnupoBaHue no
YPOBHIO

DO0-D7; D8-D15

MoporoBbie ypoBHMA

TTL, ECL, CMOS (2.5V, 3.3V, 5V), PECL, LVDS unu onpepgeneHHble Nofb30BaTeNeM
(+ 10 MB c warom 20 mB)

MorpelwHocTb yCTaHOBKM

+ (3%+100mB)
nopora cpabaTtbiBaHUs
BxoaHoe conpoTtuBneHme 100 kOMm/5 Nnd
MWH. ANUTENbHOCTb BX.
2 HC
MMnynbca
3agepxka mexay 350 nc

KaHanamMu

Cucrema CMHXpPOHU3auMm

Pexumel 3anycka

ABTOMaTUYECKUN, XAYLLMINA, OAHOKPaTHbIN

NcTtouHuk CNHXPOHU3aUnn

OfVH U3 KaHanoB, BXOA, BHELIHEN CUHXPOHU3aLUNK, BXOA BHELWHEN CUHXPOHM3aLMK
ocnabneHHbI B 10 pas, oT ceTu, ObICTPLIN GPOHT (OT BHYTPEeHHero reHepaTopa nepenaga
yacrtoton 5 M)

Bupa Bxopa OTKpbITbIN, 3aKpbITbIA, BY 1 HY punbTpbl
Mpepasanyck 0- 100 % oT NoNHOW ANIMHHBI NaMATU
MNocnesanyck 0-10,000 feneHunrt B pexmnmMe peanbHOro BpeMeHu

3ap,ep>KKa 3anycka

oT 2 Hc o 20 cunm ot 1 o 99,999,999 cobbiTn

18—



TEXHUWYECKUWE XAPAKTEPUNCTUKU

HDOS8O0OOOR

HDO8038R

HDO8058R

HDO8108R

Anana3oH BHyTpeHHeN
CYHXPOHM3aLMK

YyBCTBUTENBHOCTb
CUHXPOHM3aLUUK No
$poHTy (kaHanbl 1-8)

YyBCTBUTENBHOCTb
BHELUHEWN CUHXPOHM3aLMN

(no ¢ppoHTy)

MakcnmanbHas 4yactoTa
(Bce kaHanbl, Bxog AUX,
MHTenneKTyanbHas
CUHXPOHM3aLnsa

[lnanasoH BHellHeN
CUHXPOHM3ALMMU

Mo ¢poHTy

Mo pnuTenbHOCTM
Mmnynbca

TB-cnHXpoHM3aums

Mo napameTpam okHa

Mo ckopoctn
HapacTaHus

Mo nornyeckum
YCNOBUSIM

Mo HN3KOYACTOTHbIM
nocnepoBaTtesibHbIM
NpPOTOKOJ1aM

Mo nocnepoBaTensHOM
KOMOBUHauumn

0,9 pen @10 My
1,0 pen @ 200 MTlu
2,0 pen @ 350 MIy,

0,9 pen@ 10 MIy,
1,0 pen @ 200 MTlu

0,9 pen @ 10 MIy,

1,0 pen @ 200 My,
1,5 pen @ 250 My,
2,0 nen @ 500 MI,

0,9 pen@ 10 MIy,
1,0 pen @ 200 MTluy,
1,5 pen @ 250 MTlu

0,9 pen@ 10 MIy,
1,0 npen @ 200 MIy,
1,5 npen @ 500 Mry,
20pen@ 10Ty

0,9 pen @ 10 MIy,
1,0 pen @ 200 MTy,
1,5 pen @ 500 MTluy,

2,0 nen @ 350 MIy,

2,0 npen @ 500 MIy, 20pen@ 11Ty,

BHew: + 400 mB; BHew/10: +4 B

. NMonoxuTenbHas UM oTpuLuaTenbHas NONAPHOCTb, a TaKXe Mo Ntobor NonspHOCTH

| 3anyck pa3BepTKM Mo OKOHYaHMIO OTPULIATENBHOIO UK NONOXUTENIbHOIO MMMYNbCa, KOrAa
. ANUTENbHOCTb UMNYNbca Gonblle UK MeHbLLIE YCTaHOBIEHHOMO 3HAYEHWUS NNV HaXOJUTCS B
| Npepenax Unu BHe yCTaHOBNEHHbIX Npeaenos (Makcumym o 20 c).

¢ NTSC unu PAL (SECAM) c Bbibopom cTpoku u nons; HDTV (720p, 1080i, 1080pc BbiGopom

: KagpoBoli passepTku (50 unm 60 M) No 3agaHHON CTPOKE; UM NONb30BaTeNbCKUI C BbIODOpOM
‘ nons (1-8), crpok (go 2000), paseepTku (25, 30, 50, nnu 60 ), yepegosaHue ctpok (1:1, 2:1,
4:1,8:1), UNX NO CUHXPOUMIYbCY.

CVIHXpOHI/I3aLI,I/|FI, Korga ypoBeHb CMrHan BbIXOAUT 3a npenesbl yCTaHOBNEHHOIoO OKHa

: 3anyck pa3BepTKM MO MONOXMTENLHOMY UV OTPULLATENIbBHOMY BPEMEHHOMY MHTEPBAaY,
| KOTOpBbI GonblUe, MeHbLIE, HaXoAUTCA B MPeAenax Unu BHe NpeeNioB YCTaHOBIEHHOTO
¢ BpeMeHHoro 3Ha4eHus (oT 1 Hc go 20 ¢).

| 3anyck pa3BepTKM Mo NONOXUTENIbHOMY UM OTPULLATENbHOMY FINTYY, KOTAa AINTENbHOCTb
| IMWUTYa MeHbLUE YCTaHOBIEHHOTO
| 3HAYEHWN NN HaXoAMTCS B yCTaHOBMEHHbIX Npegenax (o1 500 nc go 20 c).

3anyck pa3BepTKy Npu NponaaaHum curHana Ha BpeMs bonblue 3agaHHoro (o1 1 He go 20 ¢)

: 3anyck pa3BepTKM Mo paHTy, onpeaenseMomMy 2 MoporaMu No YpoBHIO U MO ANUTENbHOCTU
| paHTa, KoTopas Gonblie, MeHblUe, HaXOAWUTCS B NPeAenax Unu BHe Npeaenos yCTaHOBIEHHOO
¢ BpeMeHHoro 3Ha4eHus (oT 1 Hc go 20 ¢).

© 3anyck pa3BepTKM Mo 3aJaHHOM CKOPOCTM HapacTaHUa Unu cpesa GpPoHTa, NpouncxoasaLLen
| B TeYeHue 3alaHHOro BPEMEHHOrO MHTepBana, KoTopbIi bonblue, MeHbLUe, HaXO[UTCS B
| Mpejenax Unu BHe Npe/enoB YCTaHOBNEHHOTO BpeMeHHOro 3HaveHus (oT 1 Hc go 20 ¢).

i 3anyck pa3BepTKM Npw BbINOAHEHUN norudeckmx ycnosun (U; WHE; UNW; UITN'HE) ot 5
¢ BxoAoB (4 kaHana 1 1 BHeWHeN CUHXPOHM3aLMK) C 3afaHNEM CaMOCTOSITESTbHbIX JIOrMYeCcKUX
| YPOBHeW Ans KaXAoro KaHana.

USB2, DigRF V4, I2C, SPI, UART, RS232, CAN, FlexRay, LIN, MIL-STD-1553, AudioBus, DigRF 3G,
i MIPI D-PHY CSI-2

¢ (BO3MOXHbI 1 Apyrue NPOTOKONbI MO Mepe MHTErPUPOBAHUS UX B NPOrpaMMHyto 060104Ky

¢ ocumnnorpada)

i lo 2-x nocnegoBaTeNbHOCTEN ANMHONM A0 79 6ut
| cocTosiHMe Ha noruyeckon wuHe 1,0, U COCTOSIHME He BaXHO

19



TEXHUYECKWE XAPAKTEPNCTUKN HD
HDOS800OR 4(

: HDO8038R HDO8058R HDO8108R
CuiHxpoHu3auus TriggerScan (ans perucrpaummv pegKmux co6biTni )
ABTOMaTU4eckoe Mo ¢ppoHTy (2 cobbITMA), NO ANnTENbHOCTU (6 COOLITUIM), NO paHTY (6 cOObITUI), NO
obyyeHune BpeMeHHOMY UHTepBasny (4 cobbiTns), no rantyy (4 cobbITMA)

Bo3MoXHOCTb lobaBneHus

o JTio6oe 13 BO3MOXHbIX yCﬂOBMﬁ CNHXPOHU3aUnn
yAnoBUUN CUHXPOHM3aunn

Bpems ckaHnpoBaHus ot 0,1cpo 100 c

CVMHXPOHM3aLus MO pe3ynbTaTaM U3MepPeHVN

Mo 3agaHHbIM ycnoBuUaM O4HOIo U3 AOCTYMHbIX |/|3mepeH|/||7| — MeHblle, 6OJ'IbL|Je, B npepenax, 3a
npegenamu, pesynbrat He BaXXeH. I'Ipep,enbl 3Ha4YeHUNn I/I3MepeHVIIZ COOTBETCTBYIOT, Nepenenam
Angd KOHKpPeTHOro Bbl6paHHOFO n3iMepeHus.

KackapgHas cMHXpoHu3auvs

[OTOBHOCTb K 3aMycKy Mo coObITUIO «A», 3aMycK Mo cobbITUIO «Bx.

[OTOBHOCTb K 3amycKy Mo COObITUIO «A», MOATBEPXAEHME FOTOBHOCTM MO CODbITUIO «B», 3anyck
no cobbITHIO «C».

[OTOBHOCTb K 3amycKy Mo CODbITUIO «A», MOATBEPXAEHMNE FOTOBHOCTU MO cObBbITUIO «B»,
NoATBepXAeHWE rOTOBHOCTU MO cobbITUIO «C», 3anyck No cobbITUio «Dx».

CobbiTnsa «Ax», «B», «C» 1 «D» - niobas 13 goCTynHbIX BUAOB

Buabl
CMHXPOHM3aLMKN - OCHOBHas, UHTENNeKTyaNnbHas, Nno wabnony, no
KackapgHas CMHXPOHM3aLMM p L Ty y
nocnefoBaTeNbHOCTU, MO pe3ynbTaTy n3MepeHus
YpepxaHue 3apepixka Mexgy cobbITusiMU «A» U «B», «B» 1 «C», «C» n «D» no
3anycka 3a/laHHOMY YCNTOBUIO YNCNa COBLITUI UM BPEMEHHOMY MHTepBany

Cbpoc noATBepXAEeHUs FOTOBHOCTM MeXy COObITUAMMU «A» 1 «Bx», «B» 1
Cbpoc «C», «C» 1 «D» nnu gpyroi KOMOMHaLMM Mo 3aAaHHOMY YCIIOBUIO Y1Cna
COOBbITUI UNK BPEMEHHOMY MHTEPBAaIy

[OTOBHOCTb K 3anycKy Mo cobbITUio «Ax, 3anyck No cobbITnio «B».

CobbITue «A» - No HPOHTY, MO WabIoHY, MO COCTOAHUIO HPOHTa, No
cocTosiHUIO WabnoHa.

CobbiTune «B»:

ecnmn cobbitne «A» No GPOHTY, MO COCTOAHMIO PPOHTA, MO COCTOAHMUIO
wabnoHa, To cobbiTUE «B» NO HPOHTY;

Mo kayecrsy ecnm cobbiTne «Ax» no wabnoHy, To cobbiTre «B» No GpoHTy, no
LNUTENbHOCTU, MO FIUTYY, MO UHTepBany.

Bupabl
CUHXPOHM3aLMN

YoepxaHue 3ajepxkKa mexay cobbITUAMU «A» U «B», No 3agaHHOMY YCJIOBUIO YU
3anycka COOBbITUI UNW BPEMEHHOMY MHTEPBAaIy

COpoc noaTBep>XXAEHMs FOTOBHOCTM MeXAy CObbITUAMM «A» 1 «Bx», no

Cbpoc .
P 3alaHHOMY YCIOBUIO YNCNa COBLITUIA UNN BPEMEHHOMY MHTEpBany

B pexunme CeFMEHTI/IpOBaHHOIZ pPa3BepPTKU, FOTOBHOCTb K 3aMyCKy Mo nepBoMy JOCTUXKEHUIO
cobbiTUA «A», 3anycK pa3BepTKK No nepnogn4eckomMy nNoBTOpeHUIO cobbITnA «B».

CobbIThe «A» - Mo HPOHTY, NO WabMoHY, MO COCTOAHMIO PPOHTa, MO

Bupgbl
CHHXPOHM3ALMM cocTosiHUIo WabnoHa
Mo noaTeepxaeHHOMy P CobbiTne «B» - Mo ppPOoHTY.
nepeBomy
YaepxaHue 3apepkka Mexay cobbITuamMu «A» 1 «Bx», No 3alaHHOMY YCIOBUIO YnCTa
3anycka COOBbITUN UNK BPpEMEHHOMY UHTEPBAaNy
C6poc COpoc noATBepXAEHMUS FOTOBHOCTM MeXy CObbITUAMM «A» 1 «B», no

3a,aHHOMY YCNOBMIO YMCTa COOLITUN UM BPeMEHHOMY UHTepBany

MporpamMmmMHbie oNuvy AeKOANPOBaHUA NMPOTOKOJIOB N aHa/IM3a Ha COOTBETCTBME CTaHAApTaM

CUHXpOHM3aUns

1 gekogmpoBaHue 12C, SPI, UART, RS232, CAN, FlexRay, LIN, LAN, MIL-STD-1553, ARINC 429, USB2, MIPI D-PHY,
nocnegosaresfibHbIX DigRF V4, AudioBus, DigRF 3G

JaHHbIX
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TEXHUYECKWE XAPAKTEPNCTUKN HD
HDOS800OR 40

HDO8038R HDO8058R HDO8108R

WaveScan MHCTPYMEHT AJiA aHa/In3a U NOUCKa apTquaKTOB B CUrHane peasibHOro BpemMmeHm u B CMrHarne,
3anMcaHHOM B AJIMHHYIO NaMATb.

OfaviH 13 KaHanoB (aHaNoroBbI UM NOrMYECKNN), OfAHA U3 MaTeMaTUYECKON DYHKUUN ,

NcTtouyHuk

BHYTPEHHSAA NamMATb

3axBaT U NOUCK NPU OJHOKPAaTHOM 3amnycke pa3BepTKU; CKaHUPOBaHME NepnoanNvecKmnx
Bo3moxkHocTun UNY peakux cobbITUIN; aBTOMaTUYeckasl HaBUrauus rno cobbITUAM; aHanM3 no pesynsTataM

3afaHHOro peXwmMa noncka

CDpOHT, HEMOHOTOHHOCTb, PaHT, 3aaHHble N3MepeHUNd, 3afaHHaa NocneoBaTe/IbHOCTb Ha
lWnHe, 3ajaHHOe KoaoBoOe CJIOBO Ha WnHe

Pe>Xxnmbl noncka

HakonneHwne n 06pa60TKa CTaTUCTUHECKN JaHHbIX NO 3afaHHbIM YUIOBUAM B pexunme
HanoXXeHunqa

DyHKLMA «Scan
HanoxeHune»

dyHKUMS «Scan MocTpoeHne rmcTorpamMmmMbl COrfacHo YCIoOBUIA OTOOpPa No pe3ynsTaTam U3MepPeHUn, pexuma
ucrorpamma» WaveScan

Pexxivm “lMpeabicTopusa” 3anvcb NpeaLuecTBYIOLWMX ocuuiorpaMmm

CoxpaHeHune Bcex ocumuniorpamm (BXOAHbIE CUTHalbI, MaTeMaTUYeckune ¢yHKL|,VIVI, namMmaTb n np.), MPUCYTCTBYIOWNX Ha
3KpaHe ocunnnorpada B BUAe MaccmBa AaHHbIX, O MOMEHTa M3MeHeHUsa KaKux-nnbo HacTpoek ocumnnorpadga.

Byt epuzauma n BocnpounssegeHue (B Ntobom HanpasneHnn) ot 2 go 256000 ocumnnorpamm. Yncno 3axeadeHHbIX B bydep
OCLMNINIOrPaMM 3aBUCUT OT YCTAHOBIIEHHOW AfIVHbI NaMSTK

YcTaHoBKa abCoNOTHBIX UKW OTHOCUTENbHBIX BpeMEHHbIX METOK

[ononHuTesibHble XapaKTepUucTuku

USB 6 wwT.: USB 2.0Ha nepegHen naHenw (2 wr) u USB 3.0 Ha 3agHel naHenu (4
LLTaTHbIE
NHTepdeiick wr.), USBTMC, LAN (2 uT.), TOpT AN15 BHELLHEro MOHUTOPA,
OnunoHanbHO GPIB (IEEE-488.2)
XK-gucnnen 31 c™m TFT ceHcopHbIn 3kpaH (16 x 9) , WXGA 1280 x 800 Touek
«AHarnorosoe» OT 0,5 cek oo 6eckoHeuyHocTU (Mo BbIGOPY)
rnocneceeyeHue
Intel Core i5 2,9 I'Tu, OC Microsoft Windows 7 Professional, O3Y 416 (32 Tb
Mpoueccop
npu oNuUUOHaNbHOM yBeSIMYeHUU NamsaTH)
BHyTpeHHM He meHee 60 I'6
XKECTKUWN ANCK
O6wwMe aaHHble HanpsxeHune 100... 240 B (=10 %), 50...60 'y (aBTOBLIOOP). MOTPEONAeMas MowHOCTL 100
n1UTaHna BT (150 BT makc)
. o or. . 0, 0,
PaBoune ycnosms Temnepatypa: 0T°0 C po + 50 °C; BnaxHocTb: oT 5% g0 90% npwu
Temnepatype 30 °C (6e3 obpa3oBaHMs KOHAeHcaTa)
fabaputhble 374 MM x 417 mm x 280 mm, 12,27 kr
pasmepbl, Macca
KoMmnekT WHyp nutaHus (1), penutens PP018 1:10 (4)
C onuuert HDO8K-MSO: 16-kaH. normyeckuit npobHuk (1), npososa
nocTaBku
3a3emneHus (5), HakoHeYHMK-pacwmpuTens (20), MUKpo3axum (22)
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onunmu

HDO8K-MSO Onumsa 16-kaHanbHOro NOrMYeckoro aHanmnsaTtopa ansa ocumnnorpagos HDOS00OR
HDOS8K-L Onuwus pacwmpeHuns namsatm go 100 Mb ansa ocumnnorpagos HDOSOOOR
HDOS8K-XL Onums pacwmpeHuna namatn go 250 Mb gna ocuynnorpados HDOS00OR
HDOS8K-PWR Oonuusa aHanmsa MOLLHOCTU

HDOS8K-DFP2 Onuusa UMdpPoBbIX PUNETPOB

HDO8K-SDM Onums aHanm3a “rnaskosbIx” guarpamMmm

HDOS8K-JITKIT Onuusa aHanusa gXxuTTepa

HDO8K-XDEV Onuus «paspabotymka» SDK

HDOS8K-EMC Onuuga aHanmsa curHanos OMC

HDOB8K-ARINC429bus
DSymbolic

Onuwusa pekognposaHua ARINC429

HDO8K-Audiobus TD

¢ ONuMA CMHXPOHU3aLMKM 1 AekoanpoBaHus npotokonos AudioBus

HDO8K-Audiobus TDG

Onumsa cMHXpPoHM3aLMKN N aekoanpoBaHma npotokosioB AudioBus, nakeT rpacduyeckoro
i aHanusa

HDO8K-CANbus TD

: Onumsa cMHXpoHM3aUMN 1 AeKOANPOBaHUA curHanos no wuHe CAN

HDOB8K-CANbus TDM

: ONUUS CUHXPOHM3aLMM U EKOANPOBAHMSA, U USMEPEHUIA CMIHanoB no wnHe CAN

HDO8K-DPHYbus D

Onuus ans gekoampoBaHWUs NPOTOKONOB WKWHbI D-PHY

HDO8K-DigRF3Gbus D

Onuus ana gekoanpoBaHUsa NPOToKonoB WnHbl DigRF3G

HDO8K-DigRFv4bus D

Onumsa ans nekoaMpoBaHUsi NPOTokonoB WinHbl DigRFv4

HDOS8K-EMB

{ ONUMS CUHXPOHU3ALMM U AEKOANPOBAHUS CUrHANOB MO MPOTOKONAM, MPUMEHSAEMbIM
: BO BCTpamsaeMsbIx cuctemax: 1°C, SPI, UART-RS232

HDOS8K-ENETbus D

Onuusa ans 4eKoaMpoBaHUs MPOTOKONOB WnHbI ENET

HDOB8K-FlexRaybus TD

© OnNuUsA CUHXPOHM3aLMM U eKOIMPOBaHUS CUrHanoB no wuHe FlexRay

HDOB8K-FlexRaybus TDP

© OnUMA CUHXPOHU3ALMM, AEKOAMPOBAHNSA U TECTUPOBAHNA PU3NYECKOrO YPOBHS
! curHanos no wuHe FlexRay

HDO8K-12Cbus TD

: ONuMa CMHXPOHM3aLUUN N AeKOANPOBaHUSA CMTHaNoB Mo wuHe 12C

HDOB8K-LINbus TD

: Onumsa CMHXpOHM3aLMK 1 AeKOANPOBAHNA CUrHanos no wuHe LIN

HDO8K-Manchesterbus D

HDO8K-1553 TD

: Onuus ana pekoaAnpoBaHuUsa NPOTOKONOB WKWHbLI Manchester

Onuus ans gekoampoBaHUs NPOTOKONOB WuHbI STD-1553

HDO8K-NRZbus D

Oonums gna AekoagmpoBaHns NpoTokonos WuHbl NRZ

HDO8K-ProtoBus MAG

¢ OnuMoHanbHbIN NakeT paclMPEHNs PecypcoB AeKOAMPOBaHMS U aHann3a NPOTOKOMNOB
¢ I1°C, SPI, UART, RS-232, CAN, LIN, FlexRay, DigRF 3G 1 MIL-STD-1553. O6ecneunsaeT

! BOCCTaHOBNEHWE AaHHbIX, BO3MOXHOCTb NMPUBA3KM UX K METKaM BpeMeHU 1 apyrue

i pyHKUUN. MI3MepeHUs: 5 BpeMeHHbIX MapaMeTpoB, 3 creuuanbHbIX U3MepeHus B

© WMHaX, 2 MHCTPYMEHTa AeKOAMPOBaHUsA COOBLLEeHNIN NocnefoBaTeNbHbIX LM(BPOBbIX

{ AaHHBIX M HANOXEHMSA NX Ha MCXOAHbIN aHaNOroBbIN CUrHa. BO3MOXHOCTb BbIMOAHUTD

¢ cTaTUCTUYecKuiA aHanus, o6paboTky 1 NpefcTaBneHue faHHbIX. BbicTpas HacTporika,

¢ mnbTpaLms No ycoBMaAM, Bbicokas TOYHOCTb n3MmepeHuii. PROTObus MAG npepnaraet
| e[MHCTBEHHYIO B OTPAC/IM BO3MOXHOCTb Fpachuyeckoro otobpaxeHns eKogMpPOBaHHOMO
¢ cMrHana u nepegaBaembix B HEM COOBLLEHMIT Ha UCXOJHOM aHaNIOrOBOM CUrHarne

¢ (nocTpoeHune ructorpamm)

HDOS8K-SENTbus D

Onuusa ana AeKoANPOBaHNA NPOTOKONOB WNHbI SENT

HDO8K-SPlbus TD

i Onumsa CMHXPOHM3aUnn 1 geKkognpoBaHUa CMrHasioB No wuHe SPI

HDO8K-UART-RS232bus TD

Onuus CMHXPOHM3aLUMK 1 feKkoanpoBaHus curHanos no wuHe UART-RS232

HDO8K-USB2bus TD

Onumsa CMHXPOHU3aLUMKN U eKOAMPOBaHMS CUrHanoB no wuHe USB 2.0

HDOB8K-USB2-HSICbus D

Onuus ans gekoampoBaHus NPoTokonos wuHbl USB2-HSIC

HDOS8K-VBA
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TEXHUWYECKUWE XAPAKTEPUNCTUKU

HDO6000/ 6000-MS

MNMonoca nponyckaHus
50Q

Bpems HapacTtaHus

KonwnyecrtBo kaHanos

Orpan-leHme nonocel

nponyckaHusa :

BxopgHoe

conportueneHune :

Bupg Bxoaa

MakcmnmanbHoe

BXOQHOE€ Hanps>XeHne :

BepTukanbHoe

pa3speweHme AL :

quCTBVITen bHOCTb

MorpewHocTb
Ko3pduumeHTa
OTKJIOHEHWS Ha
NOCTOAHHOM TOKe

[dvana3oH ycTaHOBKU
cMelleHms

MorpewHocTb

YCTaHOBKU CMeELeHNA :

MaTtemaTtuka

OnopHbIl reHepaTop

i 1 MOM: OTKpbITbIN, 3aKPbITbIN, 3a3eMneHo; 50 OM: 3aKpbITbIiA, 3a3eMNEHO

cmelleHns + 1 mB)

HDO06034/
HDO06034-MS

HDO06054/
HDO06054-MS

HDO6104R/
HDO6104R-MS

350 MIy, 500 My, 11Ty

700 nc

1 He 5 450 nc

4

20 MTu, 200 MT,

500M£2%; 1 MOM 2% // 15 n®

50 Om: 5 Bck3

1 MOwm: 400 B (nepemeHHOoe HanpsxeHue < 10 kI + nocTosHHas cocTaBsioLLas)

12 6uT; fo 15 6UT NpY BKNIOYEHUN NPOrPaMMHOIO yBenuyeHuns paspetieHus (ERES)

. 50 Om: 1MB — 1 B/geneHune c BO3MOXHOCTbIO MIaBHOW PerynmpoBKn KO3hhULIMEHTa OTKNOHEHMS
1 MOm: 1 MB - 10 B/geneHue c BO3MOXHOCTbIO NNaBHON PEryNnMpoBKi KospdpuLmeHTa

OTKNTIOHEHUA

+ 0,5 % oT nonHown WwKanbl

50 Om:
+1,6B@1mMB-4,95mB
+4B@5mB-9,9mB
+8B@10B-19,8 mB
+10B@20mB-1B
1 MOwm:
+1,6B@1mMB-4,95mB
+4B@5mB-9,9mB
+8B@10mB-19,8 mB
+16 B @20 mB- 100 mB
+80B @ 102 mB- 198 mB
+160B@200mMB-1B
+400B@1,02B-10B

+(1,0% ot yctaHOBNeHHOro 3Ha4veHus + 0,5% o1 nonHom wkansl + 0,02% oT MakcMmanbHOro

. bonee 25 ctaHJapTHbIX PyHKLMI, BKNtoYas BN® (Bo3moxHocTb oTobpaxeHue ao 8-rpadukos
| MaTeMaTuKkn, obbeanHeHne 2-onepaTopos)

¢ BHYTpeHHWIN OMOPHBIN reHepaTop, obLWwmin Ha 4 KaHana; Bo3MOoXHa paboTa oT BHeLIHero
¢ OMOPHOrO NCTOYHMKA, MOAKITIOYEHHOTO K AOMONHUTENIbBHOMY BXOZY

Mpwu anckpetTnsaumm B peanbHoM BpeMmeHu asis HDO6000: 20 nc/pen - 1000 c/pen;

KoadduumeHt
pasBepTKn

MNorpewHocTb

N3MepeHNs BPEMEHHBIX
MHTEepBanoB {

Oxuttep
CMHXPOHM3aLMN, CK3

HDO6000-MS: 20 nc/gen - 25000 nc/pgen

Mpwn 3kBMBaneHTHOM anckpeTtusaumu: 20 nd/pen - 10 Hd/gen;
B pexume camonucua: go 1000 ¢/gen ana HDO6000; o 25000 c/aen gns HDO6000-MS
(nepekntoyaemo: = 100 mc/gen)

+2,5%10° npu TemnepaTtype ot 5 go 40°C, + 1*10¢/rop nocne kKannbpoBku

=<3,5nc

23



TEXHUYECKWE XAPAKTEPNCTUKN
HDO6000/ 6000-MS

Ownana3oH YCTaHOBKM
BpeMeHHOro casura
MeXay KaHanamu

H

HDO06034/
HDO06034-MS

HDO06054/
HDO06054-MS

HDO6104R/
HDO6104R-MS

+ 9 x Kpa3sBepTku, makc. 100 mc, Ha kaHan

Bxop, BHelLHeNn
OMOPHOW YacToThI

10 MIy + 25x10%,0- 10 nbm, 50 Om

Bbixoz BHYTpeHHEN
OMOPHOW YacToThbI

10 MIy, 2,0 abm = 1 abm

BHewHsa yacToTa
onckpeTmnsaumnm

0-100 MIu; 50 Om unn 1 MOm; Bxoa EXT

C60p nHdopmaunn

YacroTa
AncKpeTusauum B
pexunume peanbHOro
BpeMeHMU

2,5 My Ha kaHan

DKBMBaNeHTHasa YyacrtoTa
AnckpeTnsaummn

125 Ty, ans nepmnoanyeckmnx curHanos (20 nc/gen — 10 Hc/pen)

MakcmnmanbHas
CKOPOCTb 3axBaTa
ocumMniorpamMm

1 000 000 3anyckoB/ceK (CerMeHTUPOBAHHbIN PEXMNM)

MexcermeHTHOe BpemMsa

1 MKC

CraHpapTHas oJiMHa
namaTn

50 Mb/kaHan (30000 cermeHTOB)

Onuun yBenuyeHus
JJIMHHBI NAaMATU

Onums L - 100 MbB/kaHan (60000 cermeHTOB)
Onumsa XL — 250 MbB/kaHan (65000 cermeHTOB)

U B KaHane

06paboTka uHdopma

YcpepgHeHne ckonb3siee Ao 1 MUnInoHa pasBepTok
MNporpammHoe
yBenuyeHve o1 12,5 po 15 6uT, c warom 0,5 6UT

pa3spelueHus (ERES)

WHTepnonauma

NnHenHas, Sin X/ X

NHBepcns

ecTb

Lincdposbie kaHanbi (Tonbko ana HDO6000-MS)

Yucno kaHanos 16

Makc. yacTtoTa BX. 250 My
curHana

YacroTta

AuckpeTusaumm Ha 1,25 My,
KaHan

Makc. BxogHoe +30 Bauk

HanpseHue

OnnHa 3anunck (ctaHa.)

50 MB/ pacnpepenseTtca Mmexay akTUBHbIMU KaHanamm

OnnHa 3anucu (onummn)

L: 100 Mb/ pacnipepenseTtcs Mmexay akTUBHbIMW KaHanamu,
XL: 125 MB/ pacnpepenseTtca mexay akTUBHbIMU KaHanamm

[pynnuposaHue no
YPOBHIO

D0-D7; D8-D15

MoporoBble ypoOBHU

TTL, ECL, CMOS (2,5/ 3,3/ 5 B), PECL, LVDS nnu onpegeneHHble nonb3oBatenem (- 10B ... + 10 B)

MorpewHocTb
yCTaHOBKM rnopora
cpabaTtbiBaHMA

+(0,03xUn + D), rae Un- ycTaHOBNEHHLIV Nopor cpabaTbiBaHWs, MB
D - yctaHOBREHHbIN ructepesunc, mB

ﬁ



TEXHUWYECKUWE XAPAKTEPUNCTUKU
HDO6000/ 6000-MS

BxogHoe
A 100 KOM/5 nd

COnpoTMBNEHNE
MWH. ANNTENbHOCTb BX. 2 He
MMnynbca
3agepxKka Mex,

Aep Ay 350 nc
KaHanamu
DyHKLMM ¢ N3MepeHUe BpeMeHHbIX NapamMeTpoB [BOWNYHbIX MOCNeA0BaTENbHOCTER, MOUCK ABONYHbIX

¢ KOMBWHaLMI B NapanienbHon WnHe

PeXxMmbl 3anycka i ABTOMaTUYeCKUM, XAYLNIN, OAHOKPATHbIN

NcToyHmk © OfIMH U3 KaHanoB, BXO/ BHELUHEN CUHXPOHU3aLMM, BXOS, BHELIHEN CUHXPOHM3aLMM ocna6neHHb|V|
CUHXPOHM3aLUumn ¢ B 10 pas, oT ceTn, GbICTPbIN GPOHT (OT BHYTPEHHErO reHepaTopa nepenajga Yactoton 5 Ml'u,)

Bupa Bxopa ¢ OTKpbITbIN, 3aKPbITbIN, BY 1 HY dunnbTpel

Mpep3anyck 0- 100 % oT NoNHOWM ANIMHHBI NaMATU

Mocnesanyck 0- 10,000 peneHunn B pexxrmMe peasbHOro BpemMeHu

[Junana3oH BHyTpeHHel
CUHXPOHM3aLMM

0,9 pen@ 10 Mly,

YyBCTBUTENBHOCTb
CUHXPOHM3aLUK No
$ppoHTy (kaHanbl 1-4)

YyBCTBUTENBHOCTb
BHELIHeN
CUHXpOHM3auum (no

bpoHTy)

0,9 pen @10 MTIy,
1,0 pen @ 200 Mry,
2,0 nen @ 350 MIy,

HDO06034/
HDO06034-MS

0,9 pen@ 10 MIy,
1,0 pen @ 200 MTy,
2,0 pen @ 350 MIy,

1,0 pen @ 200 MTy,
1,5 pen @ 250 MTluy
2,0 pen @ 500 MIy,

HDO06054/
HDO06054-MS

0,9 pen@ 10 MIy,
1,0 pen @ 200 My,
1,5 pen @ 250 My,
2,0 nen @ 500 Ml

MakcnmanbHas 4yactoTa
(Bce kaHansbl, Bxoa AUX,
MHTenneKTyanbHas
CUHXPOHM3aLUA

09pen@ 10 Ml'u,

1,0 pen @ 200 MTlu

1,5 pen @ 500 Ml
20pen@ 11Ty,

HDO6104R/
HDO6104R-MS

0,9 pen@ 10 Mly,

1,0 pen @ 200 My,

1,5 pen @ 500 My,
20pen@1 rm

[lnana3oH BHellHeNn
CUHXPOHM3aLNK

Mo dppoHTy

Mo anuTtenbHOCTU
MMnynbca

TB-cnHxpoHu3auus

Mo napameTpam okHa

BHew: = 0,4 B; BHew/10: +4 B

MonoxunteneHas nnm oTpuuaTtesibHada NonapHOCTb, a TakXe no nobon nonapHoOCTn

| 3anyck pa3BepTku Mo OKOHYaHMIO OTPULIATENBHOIO UK NONOXUTENLHOIO MMMYNbCa, KOoraa
| ANUTENbHOCTL UMNYyNbca Gonblie UK MeHbLIe YCTAaHOBIEHHOTO 3HAYEHUS UNW HAaXOAUTCS B
! nNpepenax Unn BHe yCTaHOBJEHHbIX Npeaenos (MakcmMym o 20 ¢).

¢ NTSC unu PAL (SECAM) c Beibopom cTpoku v nonsi; HDTV (720p, 1080i, 1080p ¢ BbiGopom

: kapposoli passepTku (50 unm 60 INy) No 3agaHHON CTPOKE; UK NONb30BaTeNbCKUIA ¢ BbIBopoM

‘ nons (1-8), ctpok (no 2000), passepTku (25, 30, 50, nnu 60 ), yepegosaHue cTpok (1:1, 2:1, 4:1,
¢ 8:1), NN MO CUHXPOUMMYIbCY.

CUHXpOHUM3aums, Koraa YPOBE€Hb CMIHana BbIXOAUT 3a npejenbl yCTAaHOBNIEHHOIO OKHa

| 3anyck pa3BepTKu Mo NONOXUTENLHOMY UK OTPULLATENBHOMY BpEMEHHOMY MHTepBany, KOTOprI/I
. Bonblue, MeHbLIe, HAaXOAUTCS B NpeAenax Uiv BHe Npeaenos YCTaHOBIEHHOTO BPEMEHHOMo
i 3HayeHua (ot 1 Hc oo 20 c).

3anyck pa3BepTKM MO NONOXUTENBHOMY UMW OTpULIATENIbBHOMY FIUTYY, KOrAa ANINTENbHOCTb FnUTYa
{ MeHblUe YCTaHOBNEHHOIO 3HA4YEHU s UM HAaXOAMTCA B YCTaHOBIIEHHbIX Npegenax (ot 500 nc Ao 20 ).
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TEXHUYECKWE XAPAKTEPNCTUKN HD
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3anyck pa3BepTKu Mo paHTy, onpegensieMomy 2 noporamu Mo YpoBHIO U MO AIUTENbHOCTH
Mo paHTy paHTa, KoTopasi bonblue, MeHblue, HaXoAUTCS B Npefenax Uan BHe NpeaenoB YyCTaHOBNEHHOTO
BpeMeHHoro 3Ha4veHms (o1 1 Hc go 20 ¢).

3anyck pa3BepTKU Mo 3aaHHOWN CKOPOCTM HapacTaHus Unn cpesa hpoHTa, NPONCXOAsLLEN B
TeyeHue 3aaHHOro BpEMeHHOro MHTepBana, KOTopbi Gonblie, MeHbLUE, HAaXOAMTCA B Npeaenax
WK1 BHE NpefenoB yCTaHOBAEHHOro BpeMeHHoro 3HaveHus (oT 1 He go 20 ¢).

Mo ckopoctn
HapacTaHus

CVMIHXPOHM3aLus MO 3afaHHOMY LIAGNOHY

3anyck pa3BepTKM Npu BbINOAHEHUWN normndeckmx ycnosum (U; WHE; UNW; WITN'HE) oT 5 Bxopos
. (4 kaHana u 1 BHelUHeN CUHXPOHM3aLMN) C 3ailaHNEM CAMOCTOSITENbHBIX JIOTMYeCKUX YpOBHeN Ans
i Kaxporo kaHana.

Mo nornyeckmm
yCoOBUAM

CUHXPOHM3aLMA MO JIOrMYecKon NocnefoBaTeNiIbHOCTU

USB2.0, DigRF V4, I2C, SPI, UART, RS232, CAN, FlexRay, LIN, MIL-STD-1553, AudioBus, DigRF 3G,
MIPI D-PHY CSI-2

(BO3MOXHbI 1 ipyrve NpoTOKObl MO Mepe UHTerpMpoBaHUs UX B MPOrpamMMHyto 00onouKy
ocuunnorpada)

Mo HN3KOYACTOTHbLIM
nocnenoBaTenbHbIM
npotokonam

Mo nocnepoBaTenbHOM o 2-x nocnepgoBaTensHOCTEN ANMHOM [0 79 Ut
KOMOMHauumn COCTOsIHME Ha nornyeckon WwinHe 1,0, N COCTOIHNE He BaXXHO

CuHxpoHm3auuns TriggerScan (4ns perncrpauvv pegKkux codbiTuiia )

Mo dpoHTy (2 cobbITUA), No AnuTenbHOCcTU (6 COOLITUI), MO paHTy (6 COOBLITUIA), NO BpeMEHHOMY

ABTOMaTMYeckoe
nHTepBany (4 cobbiTus), no rnuTyy (4 cobbITUSA)

obyueHune
Bo3moXHOCTb .

. Jlto6oe 13 BO3MOXXHbBIX YCIOBUN CUHXPOHM3aLMK
nobaBneHuns ycnosun
CUHXPOHM3aUUKU
Bpems ckaHnpoBaHusa o1 0,1cpo 100 c

CMHXPOHMBaI.WISI no pe3synbTaTam u3mepe|-w|ﬁ

Mo 3agaHHbIM ycnoBusaM O4HOIo U3 AOCTYNHbIX M3mepeHm7| — MeHblle, 6011bLI.Ie, B npepenax, 3a
npegenamMmu, pesynbrtaT He BaXXeH. I'Ipep,enbl 3HaYeHUNn M3mepeHm7| COOTBETCTBYIOT, Nepenenam
Ana KOHKpeTHOro Bbl6paHHOFO namepeHuns.

KackapHasa cmHXpoHu3sauusa

[OTOBHOCTb K 3aMycKy Mo cobbITUio «A», 3anyck nNo cobbITnio «B».

[OTOBHOCTb K 3arycKky Mo cobbITUio «A», MNOATBEPXAEHME FOTOBHOCTU MO cobbITUIO «B», 3anyck no
cobbITUio «C».

[OTOBHOCTb K 3amycky o cobbiTuio «A», NOATBEPXAEHME TOTOBHOCTU NO CObLITUIO «B»,
noaTBepXAeHMe roTOBHOCTU Mo cObbITMIO «C», 3aMycK Mo cobbIThio «D».

CoObITUs «A», «B», «C» n «D» - ntobas U3 JOCTYMHbIX BUAOB

Bupbl
CUHXPOHM3ALUUN - OCHOBHAS, UHTEeNNeKTyanbHas, no wabnony, no
KackagHas CMHXPOHM3ALMM p il ' Ty ' \
nocnenoBaTeslbHOCTU, MO pe3ynbTaTy U3MepPEHUA
YoepxaHue 3apepxka Mexay cobbITUAMUN «A» 1 «Bx», «B» 1 «C», «C» 1 «D» no
3anycka 3alaHHOMY YCUIOBMIO YMCa COBLITUI UM BpDEMEHHOMY MHTEpBany

C6poc NoATBEPXKAEHUSA TOTOBHOCTU MeX/y COObITUAMUN «A» 1 «Bx», «B» 1
Cbpoc «C», «C» 1 «D» nnu apyrot KOMOMHALMK NO 3aJaHHOMY YCJIOBUMIO YNCNa
COObITUN UNY BpeMEHHOMY UHTepBany

[OTOBHOCTb K 3amycKy Mo cobbIThio «A», 3anyck No cobbITNiO «B».

CobbiThe «A» - M0 HPOHTY, NO WabIoHY, MO COCTOAHUIO HPOHTa, MO
cocTosiHuMIo WwabnoHa.

CobbiTne «B»:

ecnm cobbIThe «A» Mo GPOHTY, MO COCTOAHMIO (PPOHTA, MO COCTOAHUIO
wabnoHa, To cobbiTne «B» No hpoHTy;

Mo kavectsy ecnu cobbiTne «A» Mo WabnoHy, To cobbiThe «B» Mo GPoHTY, o
ANUTENBHOCTM, MO FAWUTYY, MO MHTEPBany.

Bupabl
CUHXPOHM3aLMN

YaepxaHue 3agepxkka Mmexay cobbITusiMn «A» 1 «B», No 3agaHHOMY YCJTOBUIO YMCna
3anycka COOBbITUI NN BpEMEHHOMY UHTEepBany

C6poc NoATBEPXKAEHUS TOTOBHOCTU MeXyY COObITUAMU «A» 1 «B», no
3al@aHHOMY YCIIOBMIO YMcia cCOObITU UNW BPEMEHHOMY UHTEpBany
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TEXHUYECKWE XAPAKTEPNCTUKN

HDO6000/ 6000-MS

Mo noaTBep>xXaeHHOMY

nepesomy

HD

¢ B pexume cerMeHTUpPOBaHHOW pa3BePTKM, FOTOBHOCTb K 3arycKy Mo NepBoMy AOCTUXEHUIO
¢ cobbITUA «Ay, 3aMnycK pasBepTKU NO NeprnoanyeckoMy NOBTOPEHMUIO CODbITUA «Bx.

CoObITre «A» - MO HPOHTY, MO WabNoHY, MO COCTOSHUIO DPOHTAa, No

Buabi
CUHXPOHM3ALIN COCTOSIHMIO WabioHa
CobbiThe «B» - Mo GPOHTY.
YoepxaHue 3apepxka Mexay cobbITuaMU «A» 1 «B», Mo 3ailaHHOMY YCJIOBUIO Yncnia
3anycka COOLITUM UNN BpeMEHHOMY UHTepBany
C6poc ¢ COBpocC NoaTBEpXAEHNS FOTOBHOCTU MeXay coBbITusMU «Ax» 1 «Bx», no

;| 3alaHHOMY YCITOBMIO YNCNIA CODLITUI UNY BPEMEHHOMY MHTepBany

I'IporpaMMHble onuumn apeKkoaomMpoBaHUA NPOTOKOJ/IOB U aHaNin3a Ha COOTBETCTBME CTaHAapPTaM

CUHXpOHM3auns
1 JekoanpoBaHue
nocnenoBaTeNnbHbIX

OAaHHbIX

I2C, SPI, UART, RS232, CAN, FlexRay, LIN, LAN, MIL-STD-1553, ARINC 429, USB2.0, MIPI D-PHY,
: DigRF V4, AudioBus, DigRF 3G

WaveScan MHCTPYMEHT NI aHann3a v noucka apredaKkToB B CUrHasne peanbHOro BpeMeHU U B CUrHane,

3anucaHHOM B AJIMHHYIO NaMATb.

: OavH 13 KaHanoB (aHaoroBbIN MW NOTMYECKUA), OfHa U3 MaTeMaTUYecKon PyHKLMN,

NcTouHuk :
: BHYTPEHHAS NaMATb
3axBaT U NOUCK NMPW OJHOKPATHOM 3arycke pa3BepTKU; CKaHMPOBaHME NepuoanNyeckKmnx nnm
Bo3amoxkHOCTU penkux cobbITU; aBTOMaTU4Yeckasi HaBUraumsa rno coobITMAM; aHanM3 No pesynbTaTam 3aJ4aHHOIo

pexvMa nowucka

PeXxunmbl noncka

CDpOHT, HEMOHOTOHHOCTb, PaHT, 3aaHHble€ N3MepPeHUNA, 3afaHHaa NocneoBaTe/IbHOCTbL Ha WKNHeE,
3afjaHHOe KogoBoOe C/1I0BO Ha WnHe

®dyHKLMA «Scan

HakonneHwne n 06pa60TKa CTaTUCTUYECKU OAaHHbIX MO 3a4aHHbIM YUIOBUAM B peXUMeE HalloXXeHUdA

HanoxeHune»
®dyHKkuMa «Scan MocTpoeHne rmcTorpamMmMbl COrfacHo YCIoBUIA 0TOOpa Mo pesynsTaTam U3MepPeHUn, pexuma
[ucrorpamma» : WaveScan

Pexxvm “lNMpepbicTopua” 3anvcb NpeaLiecTBYIOLWMX OCUUIIIOrpamMm

CoxpaHeHue BCex ocLMorpamMmm (BXogHble CUrHasbl, MaTeMaTnyeckme hyHKUUKM, NaMsaTb 1 Mp.), NPUCYTCTBYIOLMX Ha
3KpaHe ocuunnorpada B BUAE MacCMBa AAHHBIX, 4O MOMEHTA U3MeHEHUs KakKux-TMbo HacTpoek ocuunnorpada.

Bycdepuzauma n BocnpounsseaeHue (B Ntobom HanpasneHnn) ot 2 o 256000 ocumnnorpamm. Yncno 3axBadeHHbIX B Oydep
OoCUMNNOrpaMm 3aBUCKUT OT YCTaHOBIIEHHOW AJIMHBI MaMSATH

YcTaHOBKa abCoNMOTHBIX UAN OTHOCUTENbHBIX BpPeMEHHbIX METOK

JononHuTtesnbHble XapaKTePUCTUKU

WHTepdeiics ¢ WraTtHblE : USB 2.0 (6 wT.), LAN (2 wT.), nOpT Ansi BHEWHEro MOHUTOPA
P i OnuuoHanbHo | GPIB (IEEE-488.2)
i XK-gucnnen ‘31 cm TFT ceHcopHbIn 3kpaH (16x9) , WXGA 1280 x 800 Touek
«AHarnorosoe» O7 0,5 cek no 6beckoHeuyHocTH (Mo BbIGOPY)
rnocnecseyeHme
MboLecco Intel Core i5 2,5 My, OC Microsoft Windows Embedded Standart 7 Professional
poueccop 64-bit, O3Y 4TB

BHyTpelevm TBepaoTenbHbIN, He MeHee 64 b
XEeCTKUM ANCK

O6wme faHHble HanpsxeHue 120...240 B (10 %), 45...66 I, (aBTOBLIOOP). MakcumanbHas noTpebnsemas
nuTaHusa MoLlHocTb 350 BT .
Paboune Temnepatypa: oT +5 °C go +40 °C; BnaxHocTb: oT 5% Ao 90% npu Temnepatype
ycnoBusi 30 °C (6e3 obpa3oBaHMa KOHAeHcaTa)

labGapuTHble
pa3mMepbl, Macca

291,7 x399,4x 131,31 mm, 5,86 kr

KomnnekT
rnocTaBku

WHyp nutaHus (1), genutens 10:1 (4), Kpbllika NepegHen naHenu,
gononHuTensHo aAna HDO6000-MS: norvyeckuii npobHuk (1), nposoa
3a3emneHus (5), HakoHeYHMK-pacwmpuTens (20), MMKpo3axum (22)

onuuu ans ocunnnorpacos cepum HDO6000/HDO6000-MS

HDO6K-L Onuua pacwmpeHusa namatn go 100 Mb Ha kaHan ana ocuunnorpados cepvn HDO6000
HDOG6K-XL Onums pacwmpeHusa namatn go 250 Mb Ha kaHan ans ocuunnorpados cepyn HDO6000
HDOGK-AUTO Onuusa CMHXPOHU3aLMN 1 JeKOANPOBaHMA CUrHaNOB NO NPOTOKOoNaM, MPUMEHSeMbIM B

aBTomobunectpoerHunn: FLEXRAY, CAN, LIN
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onunn Hboe6000/ 6000-MS ™»

HDO6K-CANBUS TD
'HDOBK-CANBUS TDM
HDO6K-LINBUS TD
'HDOBK-FLEXRAYBUS TD |

HDOG6K-FLEXRAYBUS TDP
HDOGKSENTBUSD  C
HDO6K-EMB

HDOSK-2CBUSTD O

'HDOBK-SPIBUSTD
'HDOG6K-UART-RS232BUSTD
'HDOGK-AUDIOBUSTD
HDOBK-AUDIOBUS TDG

'HDOGK-DIGRF3GBUS D
'HDOGK-DIGRFV4BUSD
'HDO6K-DPHYBUSD
'HDOBK-ARINC429BUS DSYMBOLIC
HDOBK-1553TD
HDO6K-USB2BUS TD
'HDOGK-USB2-HSICBUSD

HDOG6K-PROTOBUS MAG

HDO6K-VBA

:HD06K SDM ffifffffiffffffffff
HDOG6K-JITKIT

HDOSKDFP2

HDOG6K-XDEV

HDOSKETPMT T

USB2- GPIB
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: ONUMS CUHXPOHU3ALIMK U AEKOANPOBAHNS CUFHANOB no WiHe CAN

OI'ILLI/IFI CI/IHXpOHI/I3aLLI/II/| n ,D,eKO,D,I/IpOBaHI/Iﬂ n |/|3mepeHV||/| CI/IFHaﬂOB I'IO wuHe CAN

Onuus CVIHXpOHVI3aLI,VII/I 7 p,eKop,MposaHMﬂ I'IpOTOKOJ'IOB AudioBus, naket rpaqwlqecmro
aHanmsa

OnUMOHaNbHBIN NaKeT paclMPeHs PecypcoB AeKOAMPOBaHMSA U aHann3a NPOTOKONOB
I2C, SPI, UART, RS-232, CAN, LIN, FlexRay, DigRF 3G u MIL-STD-1553. ObecneunBaeT

{ BOCCTaHOBJIEHME JaHHbIX, BO3MOXHOCTb NPUBA3KMN MX K METKaM BpeMeHu 1 gpyrue
pyHKUMK. N3mepeHuns: 5 BpeMeHHbIX NapamMeTpoB, 3 crneunanbHbiX U3MepeHus B

LWMHaX, 2 MHCTPYMeHTa AeKOANPOBaHUSA cOObLEeHN NocieoBaTeNbHbIX LU(POBbLIX

i AAHHbIX U HAJNTOXXeHUA UX Ha VICXO}J,HbIl‘/'I aHanoroBbIN CUrHan. BO3MOXHOCTb BbIMOIHUTD

CTaTUCTMYECKUI aHanm3, 0bpaboTky 1 NpeacTaBneHne paHHbIX. BbicTpas HacTpolika,
¢punbTpauusa No ycnoBusiM, Bbicokas TO4HOCTb n3amepeHuin. PROTObus MAG npepnaraet

{ @IMHCTBEHHYIO B OTPaC/IN BO3MOXHOCTb rpauyeckoro otobpaxeHuns oeKoanpoBaHHOro

CUrHana v nepepaBaemMblX B HEM COOOLLEHNI Ha UCXOAHOM aHaJIOrOBOM CUrHane

OI'ILI,VIOHaﬂbeIVI I'IaKeT aHanM3a NpoTOKONoB LIJVIH VICI'IO.Hb3yEMbIX B

aBToMobunectpoeHuu, Bkntovaet B ceba: CAN TDM, CAN Symbolic, FlexRay TDP, LIN TD u

Protobus MAG

:Onuua aHanu3a AxXuTTepa ,D,HFI HD06000 aHanu3 u op.HOBpemeHHoe npep,CTaBneHme

CTaTVICTM‘-IeCKI/IX CI'IeKTpaJ'IbeIX N BpEMEHHbIX ,D,aHHI:IX

MNaker, co,u,ep»(au.l,mm Habop cpep,CTB npe,u,HasHaquHbM ans Mop,MqJMKaLwM

. nonb3oBaTenbckoro MHTepderica ocumnnorpada v NpUAaHUS YHUKaNbHbIX
 nonb3oBaTeNIbCKMX CBOMCTB, COrNlacHO TpeboBaHMaAM nosib3oBaTens. MpepocraBnsemble

naketom XDEV gononHuTenbHbie BO3MOXHOCTU BKtoyaloT: Co3gaHne cobcTBEeHHbIX

 NapameTpuyeckmx M3MepeHnIn NN MaTemMaTUHeckmx GYHKLUMI C UCMONb30BaHNEM
;| TPEXCTOPOHHEero obmeHa 1 nocneayoWMM BEIBOAOM Ha 3KpaH ocuunnorpada pesynbtaTtos

obpaboTkun. UcnonbayeT cneaytowmne nporpammel VBScript, Excel, Mathcad u MATLAB.

i CostomDSO - cosp,aHme cobCTBEHHOro NoNb30BaTeNbCKOro MHTepdenca B OKHe Junanora

BHELIJHVIVI nepexop,HMK oT MHTequewca USBZ.O K GPIB IEEE488.2




TEXHUWYECKUWE XAPAKTEPUNCTUKU

HDO4000/ 4000-MS

Monoca nponyckaHws | 50Q

BpeMﬂ HapactaHus

KOJ’I MHECTBO KaHaJ'IOB

OrpaHunyeHue nonochbl
npOFIyCKaHVIﬂ

Bmp, Bxoaa

MaKcmmaanoe onp,Hoe
HanpsXeHune

BeptunkanbHoe

pa3speweHue AL

quCTBMTeH bHOCTb

MorpewHocTb
Ko3(pduuneHTa
OTKJIOHEHWS Ha

NMOCTOAHHOM TOKe

[dnana3oH ycTaHOBKM
cMelleHms

I'IorpeLu HOCTb YCTAHOBKMU

CMeLueHuns

MaTtemaTtuka

OnopHbIV reHepaTop

KosddunumeHT passepTku

florpewHocts nsmeperns +2,5*10°° npu Temnepatype ot 5 go 40 °C, = 1*10%/rop nocne kKannbpoBku
a0tk ot

Oxuttep

[dnana3oH ycTaHOBKM
BPEMeHHOro caBura
MeX [y KaHanamu

Bxopa BHelwHen OI'IOpHOVI
HacCToTbl

- 10 My + 25x10%, 0

HDO04022/ HDO04024/ HDO04032/ HDO04034/ HDO04054/ HDO4104R/

EHD04022-MS HD04024-MS HDO4032-MS HDO4034-MS HDO4054-MS HDO4104R-MS

200M1y 3OMM o s0OMy 1T
LMSMC ..M. To0nc  4sonc

20 Mm, 200 MIy,

i 'onp,Hoe COI‘IpOTI/IBﬂeHMe ’50 Om = 2%, 1 MOM + 2% // 1 5 n(D

1 MOM OTKprTbII/I 3aKprTbIM 3a3emJieHo; 50 OM 3aKprTbIVI 3a3emieHo

50 Owm: 5 Bck3

1 MOwm: 400 B (nepemeHHOoe HanpsaxeHue < 10 kI + NocTosiHHas cocTaBsoLLas)

12 6uT; po 15 BUT NpU BKOYEHUMN nporpaMMHoro yBenwleHml paspelueHus (ERES)

50 Owm: 1MB -1 B/,u,eneHVle C BO3MOXHOCTbIO MiaBHOM perynMpOBKM KoanqJMLl,VleHTa OTKJ/TOHEHUA
£ 1 MOwm: 1 mB - 10 B/geneHune c BO3MOXHOCTbIO NIaBHOW perynnpoBku kosdduumeHTa
i OTKNOHEeHUs

i +0,5 % OT NoNHOWM WKanbl

50 Owm:
+1,6B@1mB-4,95wmB
+4B@5mB-9,9vB
+8B@10B-19,8 mB
+10B@20wvmB-1B
1 MOwm:
+1,6B@1mB-4,95wmB
+4B@5mB-9,9mB
+8B@10mB-19,8 mB
+16 B @20 mB-100 mB
+80B @ 102 mB- 198 mB
+160B@200mB-1B
+4OOB@1 OZB—1OB

+ (1 0% oT yCTaHOBneHHoro 3HayeHus + 0 5% OT MNONHOM WKanbl + 0 02% OT MaKCMMasnbHOIoO
cmeLeHns + 1 MB)

Bonee 25 CTaH,D,apTHbIX cbyHKLuAVl BKJItOYas BI'ICD (BO3M0)KHOCTb 0To6pa>KeH|/1e ,u,o 2 rpaq)MKoe
| MaTemaTuKu, obbeanHeHMe 2-onepaTopoB)

. BHYTpPEHHMI OMOPHBI reHepaTop, obWMI Ha 2/4 kaHana; BO3MOXHa paboTa oT BHeLLHero
. OMOPHOTO UCTOYHWKA, MOAKIIOYEHHOTO K JOMONIHATENIbHOMY BXOAY

Mpwv guckpeTrsaumm B peanbHoM BpemeHun ang HDO4000: 20 nc/,u,en 1000 c/,u,en

HDO4000-MS: 20 nc/pen - 25000 nc/pen

Mpwv 3kBMBaneHTHoOM guckpetusaunu: 20 ncd/gen - 10 Hd/gen;
i B pexxume camonucua: go 1000 c/aen ana HDO4000; o 25000 c/aen ans HDO4000-MS
. (nepekniovaemo: = 100 mc/gen)

i =3,5nc
CUHXPOHM3aUNK, CK3 ;

. + 9 x Kpa3sepTku, makc. 100 Mc, Ha KaHarn

- 10 pbm, 50 Om
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TEXHUYECKWE XAPAKTEPNCTUKN
HDO4000/ 4000-MS

Bbixog BHYyTpeHHeN
OMOPHOW YacToThI

10 My, 2,0 pbm = 1 nbm

BHeluHsg yacToTa
anckpetnsaunm

C6op MHbopmaLmn

0-100 MTly; 50 Om unn 1 MOwm; Bxop EXT

YacroTa guckpeTnsaummn
B peXWUMe peanbHoro
BpeMeHMU

2,5 Ty, Ha kaHan

DKBMBaNieHTHasa YyactoTa
onckpeTmnsaumnm

125 My ans nepuoanyeckmx curHanos (20 nc/pen — 10 Hd/pen)

MakcumanbHas CKOPOCTb
3axBaTa ocumnnorpaMmm

1 000 000 3anyckoB/cek (CerMeHTUPOBaHHbIN PEXNM)

MexcermeHTHOe BpemMsa

1 MKC

CtaHpapTHas AnnHa
namaTn

12,5 Mb/kaHan / 25MB/ npun o6beanHeHnn (10000 cermeHTOB)

Onumnn yBennyeHusa
OJIMHHBI NaMATU

Onuusa L - 25 Mb/kaHan / 50MB npu o6beanHeHUn

06paborka HpopMauum B KaHane

YcpepgHeHne

cKkonb3sulee Ao 1 MUNIMoHa pa3BepTok

MporpammHoe
yBenmyeHue paspeLueHms
(ERES)

o1 12,5 po 15 6uT, c warom 0,5 6uT

WHTepnonsauma

NnHenHas, Sin X/ X

NHBepcns

eCTb

Cucrema cn HXpOHM3aunn
Pexxumbl 3anycka

: ABTOMaTUYeECKUN, XAYLINA, OAHOKPATHbIN

NcTouHunk
CUHXPOHM3aLUumn

OJVH U3 KaHaNoB, BXOJ, BHELLHEN CUHXPOHU3aLUMK, BXOA BHELWHEN CUHXPOHM3aLMK oclablieHHbIN
B 10 pa3, oT ceTu, ObICTPbIV HPOHT (OT BHYTPEHHero reHepaTopa nepenaga 4actoton 5 M)

Buabl cn HXPOHU3aUnun

Mo dhpoHTY, MO rNTYY, MO ANIUTENBHOCTU UMIMYNbCA, MO IorMyeckum ycnosusam, suaeo (NTSC,
PAL, SECAM, HDTV-720p, 1080i, 1080p), no paHTy, MO CKOPOCTM HapacTaHu s, No UHTepBany,
OT/IOXeHHas!, Mo KayecTBy

Bupa Bxopa OTKpPbITbIN, 3aKPbITbIN, B4 1 HY dunbTphl
HDO04022/ HDO4024/ HDO4032/ HDO4034/ HDO4054/ HDO4104R/
HDO04022-MS HDO04024-MS HDO4032-MS HDO4034-MS HDO4054-MS HDO4104R-MS
Mpepasanyck 0- 100 % oT NoNAHOW AJSIMHHbI MaMATU
MNocnesanyck 0-10,000 peneHUr B pexmnme peanbHOro BpeMeHu

3apep>kka 3anycka

oT 2 Hc go 20 cunmn ot 1 o 99,999,999 cobbITHM

[dnanasoH BHyTpeHHeNn
CUHXPOHM3aUMN

+4,1 feneHunn ot UeHTpa

YyBCTBUTENLHOCTD
CMHXPOHM3aLUUK No
$poHTy (kaHanbl 1-4)

0,9 pen @ 10 Mly,
1,0 pen @ 200 MTlu
2,0 pen @ 350 Ml

0,9 pen@ 10 MIy,
1,0 pen @ 200 My,
1,5 pen @ 250 My,
2,0 nen @ 500 Mry,

0,9 pen@ 10 MIy,

1,0 pen @ 200 My,

1,5 pen @500 My,
20pen@ 10Ty

quCTBMTeHbHOCTb
BHeLLHeNn CMHXPOHU3aLunn

(no ¢ppoHTy)

0,9 pen@ 10 MIy,
1,0 nen @ 200 MIy,
2,0 nen @ 350 MIy,

0,9 pen@ 10 MIy,
1,0 pen @ 200 My
1,5 pen @ 250 Mrluy
2,0 pen @ 500 Mrly

0,9 pen@ 10 MIy,

1,0 pen @ 200 Mrly,

1,5 pen @500 My,
20pen@ 10Ty

MakcumanbHas YyacToTa
(Bce kaHanbl, Bxoa AUX,
MHTenneKTyanbHas
CUHXPOHM3aLMA

350 Mry

500 Ml

11Ty
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TEXHUYECKWE XAPAKTEPNCTUKN
HDO4000/ 4000-MS

[dwnana3oH BHewHeNn
CUHXPOHM3aLMN

BHew: + 0,4 B; BHew/10: +4 B

LincpoBbie kaHanbi (Ton

bko ansa HDO4000-MS)

Yucno kaHanos 16

Makc. yactoTa Bx. curHana : 250 Mly,
YacTtoTa guckp. Ha KaHan 1,25 Ty,
Makc. BxogHoe +30 Bruk

HanpsaxeHune

OnnHa 3anuck (ctaHa.)

25 MB/ pacnpepensetca Mexay akTUBHbIMW KaHanamm

OnnHa 3anucm (onumm)

L: 50 MBb/ pacnpegenseTtcs Mexay akTUBHbIMW KaHanamm

[pynnupoBaHue no
YPOBHIO

D0-D7; D8-D15

MoporoBble ypoBHU

TTL, ECL, CMOS (2,5/ 3,3/ 5 B), PECL, LVDS unu onpegeneHHble nonb3osaTtenem (- 10B ... + 10 B)

MNMorpewHoCTb yCTaHOBKM
nopora cpabaTtbiBaHUs

+(0,03xUn + D), rae Un- yctaHOBNEHHBI Nopor cpabaTeiBaHMs, MB
D - yctraHOBREHHbBIN FrncTepesnc, B

BxogHoe conpotmBneHue : 100 kKOm/5 nd
MWH. ANNTENbHOCTb BX. 2 He
MMnynbca
3apepxka me
Acp xay 350 nc
KaHanamu
DyHKLN N3MepeHne BpeMeEHHbIX MapamMeTpPoOB [ABOUYHbLIX MOCIeAoBaTeNIbHOCTEN, MOUCK [ABOMYHbIX

KOMOMHauuI B NapanniefbHoOM WnHe

MporpamMmmHbie onuvv AEKOANPOBaHMUSA NPOTOKOJIOB U aHaNu3a Ha COOTBETCTBUE CTaHAApTam

CUHXpOHM3aLus

1 pekoampoBaHue
nocnepoBaTeNibHbIX
JaHHbIX

I2C, SPI, UART, RS232, CAN, FlexRay, LIN, LAN, MIL-STD-1553, ARINC 429, USB2.0, MIPI D-PHY,
DigRF V4, AudioBus, DigRF 3G

WaveScan MHCTPYMEHT AJiAd aHain3a ! NoUucka apTquaKTOB B CUrHane peasibHOro BpemMmeHm u B CMrHarne,
3anMcaHHOM B AJIMHHYIO NaMATb.

NcTouHuk OAWH 13 KaHanoB (aHaNoroBbIN UKW NOrMYECKMIA), OfHA U3 MaTeMaTUYeCKUX PYHKLNNA,
BHYTPEHHSAA NaMaATb
Bo3moxHocTH 3axBaT 1 NMOUCK NPU OJHOKPATHOM 3amnycke pa3BepTKU; CKaHUPOBaHWUE NePUOANYECKUNX UK

peakux coobITUN; aBTOMaTUYecKas HaBUrawums no cobbITUAM; aHanus no pesynstTaTtamM 3aaHHOro
pexuma novcka

Pe>XXnmbl noncka

q)pOHT, HEMOHOTOHHOCTb, PaHT, 3alaHHbIE U3MEPEHNS, 3aiaHHaaA NocnefoBaTeNIbHOCTb Ha WNHe,
3ajaHHOe KOgoBOe C/I0BO Ha WnHe

®dyHKkuMa «Scan
HanoxeHune»

HakonneHne n o6pa60TKa CTaTUCTUHECKU JaHHbIX MO 3a4aHHbIM YCTOBUAM B peXnMe HanoXXeHndq

DyHKUMSA «Scan
ncrorpamma»

MocTpoeHne rmcTorpamMmmbl COrNacHoO YCNoBMIA 0TOOpa Mo pesynsTaTaM U3MepeHUn, pexuma
WaveScan

Pexxvm “lMpepbicTopua” 3anucb NpeaLiecTBYIOLWMX oCcUUIIorpamMmm

CoxpaHeHue Bcex ocLuunnorpamm (BXogHble CUrHasbl, MaTeMaTmyeckmne GyHKLUUK, NaMsaTb 1 Np.), MPUCYTCTBYIOLMX Ha dKpaHe
ocumnnorpada B BUAE MaccUBa AaHHbIX, 4O MOMEHTa M3MEHEHMS Kakux-nnbo HacTpoek ocuunnorpada.

Bydepuzauma n BocnpounsseaeHue (B Ntobom HanpasneHnn) ot 2 o 256000 ocumnnorpamm. Yncno 3axBadeHHbIX B Oydep
OCLMNNOrPaMM 3aBUCUT OT YCTaHOBEHHOW AfIVHbI NaMSTK

YcTaHOBKa abCOMOTHBIX NN OTHOCUTENbHbIX BpeMEHHbIX METOK

[lononHuTenbHbIE XapaKTepUCTUKUN

NHTepdenchl

. LWTaTHbIE

USB 2.0 (6 w.), LAN (2 WT.), nOpT Ang BHELWHEro MOHUTOPa

© OnuMoHanbHo

. GPIB (IEEE-488.2)
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onunn Hbo4000/ 4000-MS ™»

31 M TFT cencopii akpar (16x9) , WXGA 1280 x800odex

Ob6ume gaHHbIe XK-gncnnen
«AHanorosoe» OT1 0,5 cek go 6eckoHeYHOCTU (MO BbIGOPY)
rnocneceevyeHune
Moouecco Intel B810 Celeron 1,6 My unu nyywe, OC Microsoft Windows 7 Embedded
poueccop Standart 7, 03Y 2 T6
BHyTpe'jHMM He meHee 64 Tb
XKECTKUM ANCK
HanpsxeHue 120...240 B (10 %), 45...66 Iy, (aBTOBLIOOP). MakcuManbHas noTpebnsemas
_nuTaHus  MOLLHOCTb 3 320 BT -
o ) 0, 0,
PaBoume ycnoBms TeMOrlepaTypa oT +5 C p,o +40 C BJIAXXHOCTb: OT 5 A: p,o 90 /o rlpm TemnepaType
S : 30°C (6es obpasosaHua koHpencara)
fabaputHeie 291,7 % 399,4 x 131,31 MM, 5,86 Kkr
.Ppasmepbl, Macca |
¢ WHyp nutaHusa (1), aennuTens 10:1 (Mo YMcny KaHANoOB), KpbilKa nepeaHe
: Komnnekr : ) -
; ‘ naHenu, pononHutensHo ansg HDO4000-MS: nornyeckuii npobHuk (1), NnpoBop,
{ nocTtaBKu ‘
i | 3a3emneHus (5), HakoHe4YHUK-pacwmpuTenb (20), MUKpo3axnm (22)
EOanm pacwmpeHus namatn go 25 Mb Ha kaHan unm go 50 Mb npu o6beanHeHUN
HDO4K-L :
| kaHanos ans ocu,mnnorpaq)os cepum HDO4000
HDO4K-AUTO : ONuUUst CUHXPOHU3aLUKU N feKOAMPOBaHUS CUTHAJNIOB MO I'IpOTOKOJ'IaM I'IpI/IMEHﬂeMbIM B

HDO4K CANBUS TD
HDO4K LINBUS TD

LEXRAYBUS TD : Onu,vm CMHXPOHM3aUMM 1 LEKOANPOBAHUSA CUTHANOB MO WiHe FLEXRAY

HDO4K-EMB

‘HDO4K-2CBUSTD
“HDO4KSPIBUSTD
~~HDO4K UART- R5232|3Us TD
NHDO4K DIGRF3GBUS D
,~HDO4K DIGRFV4BUS D
oscomvass ]

;aBTomoﬁmnechoeHMM FLEXRAY, CAN, LIN

Onu,vm CMHXPOHM3aLUMM 1 ,u,eKop,MposaHMﬂ CWTHanoB ro WwnHe CAN

: Oanm CI/IHXpOHVI3aLI,VII/I n ,quO,EI,VIpOBaHI/I’i-I cmrHanos no LIJI/IHe LIN

Onu,vm ASKOAMPOBAHMS WHHbI SENT

ﬁOanm CUHXPOHU3ALMM U p,eKo,u,MpOBaHMﬂ CUrHanos no I'IpOTOKOJ'IaM I'IpI/IMeHHEMI:IM BO
BCTPaMBaeMbIX CCTeMaX: I2C SPI, UART-R$232

Onu,vm CMHXPOHM3aLMM 1 ,u,eKop,MpOBaHMﬂ CMrHanoB Mo WwyHe IZC

: Onu,ml CMHXPOHM3aLUMM 1 LRKOANPOBAHUA CUTHANOB MO WKHe SPI

Onu,vm CMHXPOHM3aLUMM 1 [leKOAUPOBAHWS CUTHANOB MO WK1He RSZ32

Onumns ans gekoaMpoBaHUs NPoTokonos WinHbl DigRF 3G

Onumsa ans gekoanpoBaHus NpoTokonos WinHbl DigRF V4

%OI‘ILWIH Ans A@KOAMPOBAHMA NPOTOKONOB WWHbI D-PHY

HDO4 RINC429BUS DSYMBOLIC

: Onu,ml AGKOAMPOBAHMS WIHbI ARINC 429

“ HDO4K 1553 TD

Onu,vm AN CUHXPOHM3aLMN 1 p,eKo,u,MpOBaHMﬂ I'IpOTOKOJ'IOB MIL- STD 1553

HDO4K USBZBUS TD :Onuma ana cMHXpoHM3aLUnKN U AeKoampoBaHms npotokonos USB2.0

HDO4K USBZ HSICBUS D

%Onum Ans A@KOAMPOBAHMSA MPOTOKO/OB LWKHbI USB2.0

HDO4K PWR %Onu,vm aHanu3a MOLHOCTN

HDO4K SPECTRUM Oonuuns aHanusaTtopa cneKTpa AN cepmm HDO4000

HDO4K ET PMT %l‘IaKeT MacoK CUrHaJIoB 3N1eKTPOCBA3MN (E1 E2, E3 E4, STM 1e, ANSI T1 102)

USB2- GPIB BHewHM nepexogHuk oT nHTepdenca USB2.0 k GPIB IEEE488 2
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Ocumnnorpadbl Ha BCe BpeMeHa

Monoca Yucno kaHanos Makc. Makc. namatb
ALN
nponycKaHus (aHanor-undgp) F auckp. (craHp - onuw)

IUI/IPOKOI'IOHOCHOCI'I: N BblCOKONpom3BoauUTesibHOCTb

LabMaster 10 Zi-A-R 20-100 i o 80 (1? E;;S) 240TTy 96— 1536 Mb
WaveMaster 8 Zi-B-R 8 out 64 -512 Mb
SDA 8 Zi-B-R 4-300 4-180(CHENN (11pregll SCUSE 125 -512IE
WavePro 7 Zi-A 1,5 -6 Iy 8 6uT 40 - 256 MB
SDA 7 Zi-A 2,5-6 [Ty 4 - 18/36(Cu (11 ERes) 400 64— 256 MbB

BbICOKasi TOYHOCTb OTOGPaXKEHNA cUrHana

12 6ut
HDO800OR 350 MIiy- 1Ty 8-16 (onu) (5eneall 25TOM 50— 250HIE
HDO6000 4 12 6ut
HDO6000-MS 350 ML 4 2 (15eredl 2STHN 502508
HD04000 2,4 12 6ur
HD04000-MS 200 MTu - 1 Ty 2.4-16 (15ERes) 20 MM 25-50 Mb

YHuBepcanbHOCTb U hyHKLMOHANbHOCTb

WaveRunner 6 Zi 400MMuy-4TTy 4 18/36 (onw) (1? i:;s) 40Ty 32-128MB
8 but

WaveSurfer 10R 1Ty, 4 - 18/36 (onw) (11 ERes) 10 Iy 32 Mb

WaveSurfer 3000R 200 - 750 MIy, 2,4-16 (onw) (ﬁ i:;s) 4Ty 10 Mb

Wavelet Touch R 350 - 500 My, 4 - 16 (onwy) 8 out 2 My, 5 Mb

3A0 «MpuCT» "i‘ Esgsyamgy&)&cg&v
r. Mockea, 119071, 2-11 loHckon npoe3g, A.10 crp. 4, Ten./dakc: +7 (495) 777-55-92; prist@prist.ru

3A0 «MpuCT» U3paTenb

r. CaHkr-lletepOypr, 196084, yn. LieeTouHas, a. 18, nut. B, oduc 202, Ten./dakc: +7 (812) 677-75-08

000 «MpnCT-Ex» 000 «JleKpow Pyc»

r. EkatepuHOypr, 620130, yn. ABMaumnoHHas, nom 80, Ten./dpakc: +7 (343) 317-39-99; ek@prist.ru www.LeCroy-Rus.ru



