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PykoBoacTBO NO 3KCnyaTtaumMm coctaBsieHo B cootBeTcTBmM ¢ TOCT 2.601-2013,
2.610-2006 v BKOYaeT cBefeHMA nacnopTta U opMyaapa.

Hayano pa6otbl c npu6opoM o3Ha4aeT, YTO Bbl 03HAKOMMUIUCHL C PykoBoacTBOM

M YACHUIM NpaBuia 3Kcnayartaumm npubopa.

MpoussoguTenb M NOCTaBLWMK HE HECYT OTBETCTBEHHOCTM 3a NpMobpeTeHne
NoKynatesieM HEHYXKHOro o6opyAoBaHMA.

UcknounTenbHoe npaso Ha UCNOJIb30BaHUE TOBAPHOIro 3HaKanpuHaA/eXUT
npaBsoo6aagartento RIGOL TECHNOLOGIES, INC. (perMcTpaunoHHbIM HOMEpP
Ne274595) n oxpaHAaeTcA 3aKOHOM. 3a He3aKOHHOEe MCMOoJib30BaHME TOBapHOro
3HaKa MJIM CXOA4HOro C ToBapHbIM 3HAKOM 0603Ha4YeHUA NpeaycMoTpeHa
rpaxkaaHcKas, aMMHMCTPaTUBHAaA, YroJI0BHas OTBETCTBEHHOCTb B COOTBETCTBUM C
3aKoHogaTteNbCcTBOM PO,

MpousBoauTeNb OCTaB/IsSieT 3a CO60M NPaBO BHOCUMTb B KOHCTPYKLMIO U3 eNUs
M3MEHEHMA, He yXylLualme ero TeXHUYECKME XapaKTEPUCTUKMU.

PuUcyHKM 1 unnocTpauum B aHHOM PYKOBOACTBE MOJ1b30BaTeNA NpeAcTaB/IeHbl
TOJ/IbKO ANA cnpaBKM. OHM MOryT OT/IM4ATbCA OT peasibHOro BHELWHero Buaa
ycTponcTBa. OT/IMYMA BHELIHErO BUAA HE HApYLIAT YC/IOBMMA M BO3MOXKHOCTEMN
MCNo/Ib30BaHUA YCTPOMCTBA. )
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1. YKA3SAHUE MEP BE3OINACHOCTMH

/1 CobnoanTte Mepbl NpeoCcTOpOXHOCTH!

BHMMATENBHO M3y4MTE U COBOAANTE HUKENEPEUMCIEHHBIE MEPbI GE30MACHOCTM BO M36eKaHMe
NoJlyYeHUA TPaBM, a TaKXKe Nopym JaHHOro 13aesima Uan aloboro Apyroro u3genmsa, CoeAMHEHHOro
C AaHHbIM. Bo wM36erKaHME BO3MOXKHOM OMACHOCTM 0653aTe/IbHO C/eAyMTE PersameHTy npwm
3KCrniyaTauum JaHHOro u3genuA.

1. Ucnonb3osaHue npasusibHO NOAo6paHHbIX Kabesel numaHusa. Ncnosib3ymTe TO/IbKO
cneunduuUpoBaHHble Kabesin NUTaHMA, NpeAHa3HavYeHHble ANA JaHHOro U3genusa.

2. 3a3zemsieHue u3zdenua. [aHHoe u3genve 3a3emMNAeTcA MNOCPEeACTBOM JIMHUM 3alMTHOrO
3a3eMJ/IeHMA Yepes WHYP nNuTaHuA. Bo nsbexaHne nopaxkKeHUa 31eKTPUYECKMM TOKOM MOAKIYUTE
KNIEMMY 3a3eMJ/IEHMA LWHYpa NMUTAHUA K KAEMME 3alMTHOro 3a3em/IEHUA nepes MNOAK/IHYEHUEM
JI0ObIX BXOAHBIX MU BbIXOAHbIX KJIEMM.

3. [llpasusbHoe noodk4YeHue npobHukos. Ecnu wucnonb3syetcA Mpo6GHMK, TO NPOBOJ
3a3eM/IeHMA MNPOBHMKA [AOJ/KEH 6biTb MOAK/YEH K 3a3emsieHuo. He noakntoyvamte nposos
3a3eMJIeHMA K BbICOKOMY HanpsiKeHuto. HenpaBm/ibHbIM CNOCO6 MOAK/IYEHMA MOXKET NPUBECTM K
BO3HMKHOBEHMIO OMACHOrO HanpsAXeHMA Ha pasbemMax, 3JIEMEeHTax YMnpaBJeHUA WAU  APYruUX
MOBEPXHOCTAX ocumnnorpada U JaTYMKOB, YTO MOXKET CO3JaTb NOTEHLUMasIbHY0 OMACHOCTb ANA
nosib3oBaTe/IeN.

4. [lposepKa scex HOMUHAJIbHbIX 3Ha4YeHul. Bo u36erkaHMe BO3ropaHus MM MOpaXKeHUA
SNIeKTPUYECKMM TOKOM nNepes  NOAK/JYEeHMEM nNpubopa HEOOGXOAMMO MPOCMOTPETb BCe
HOMMHaJIbHble 3Ha4YEeHMA U OTMETKM, HAHECEHHbIE Ha 13jenue.

5. MUcnosb3osaHue nodxodauwjeli 3auwyumbl oM npesbiWeHUs HanpsaxeHusa. He ponyckante
noZaynv CJ/IMWKOM BbICOKOrO HanpsKeHUA Ha JaHHoe u3genve (Hanpumep, B pesyabTarte
BO3JEMCTBMUA 3/IEKTPUYECKOro paspsga MOJHUM). B nNpoTMBHOM C/lyyae BO3HMKAEeT OMACHOCTb
NOJly4YEHUA NOPAXKEHMA INEKTPUYECKUM TOKOM.

6. 3anpewaemcsa 3kcniyamayus npubopa co scKpbimoli Kpbiwkol. He 3kcnnyatupyite
AaHHOe u3aenne, eCan ero Kopnyc BO BCKPbITOM COCTOAHUM.

7. MH36ezalime BHeWHUX OMKpbIMbIX 4acmel 3/71eKmpu4yecKko2o KoHmypa. [locne
NOAK/OYEHUSA UCTOYHMKA NMUTAHUSI HU B KOEM CJlydae He KacaMTeCb BHELUHWX OTKPbITbIX pa3beMoB
W 3/IEMEHTOB.

8. MUcnonb3zosaHue Hadnexkawjux npedoxpaHumesnel. PaspelwaeTcs  MCNoOJib30BaHUE
npeaoxpaHuTenem, cneumduumMpyembix TONbKO A1 JaHHOIO NPoAYyKTa.

9. 3anpewaemcsa 3Kcniyamauyus u3oesius, ec/iu eCmb COMHEHUS 8 e20 UChpadsHocmu.
Ecav Bbl nopospeBaete, 4TO B JAaHHOM M34E€/MM  BO3HMK/IA HEUCNPABHOCTb, TO He
3KCNIyaTUPYMTE €ro M CBSXMTECH C YMNOJIHOMOYEHHbIM npeacTaButenem RIGOL. Jlo6oe
06CNyKMBaAHUE, PErYMPOBKA WM/IM  3aMeHa JeTaned AO/KHbl  MPOBOAMUTLCA  TOJIbKO
YMNOJIHOMOY€EHHbIM KOMNaHMen RIGOL peMOHTHbIM NEepPCOHA/IOM.

10. HeydosnemsopumeibHaaA seHmMuayus. HeyaoBneTBopuTesibHad BEHTUAALUMA NPUBEAET K
neperpesy M MOJIOMKE W3MEPUTE/IbHOrO npubopa. Bo Bpema 3kcnayataumu noadep:KkuBamTe
HEO6XOAMMOE BEHTM/IMPOBaHME, PETY/IIPHO MNPOBEPSAMTE  COCTOSIHME  BEHTMJISIULMOHHOIO
OTBEPCTUA U BEHTUAATOPA.

11. 3anpewaemcsa 3kcniyamayusa 80 saaxHol ammocgepe. He sKkcnnyaTMpyiTe npuéop Bo
BNAXXHOM aTMocdepe BO M36eKaHME 3aMblKaHMSA BHYTPEHHErO 3/IEKTPUMYECKOro KOHTypa WM
BO3HMKHOBEHMA OMAaCHOCTM MOPAXKEHUA SNEKTPUYECKMM TOKOM.

12. 3anpewaemca 3KkcnJiyamayus 80 B83pbisonoxapoondcHol cpede. He skcniyatupymte
npu6op BO B3PbIBOMOXKAPOONACHOM CpeZle BO U36eXKaHMe ero paspylleHus MW NPUUYUHEHUS
du3nyeckoro Bpesa nepcoHany.

13. ModdepxusaHue nosepxHocmell u3denus 8 4Hucmome u cyxocmu. [oaaep:KuBanTe
MOBEPXHOCTU NMpMBOpPa YNCTbIMMU U CYXMMU BO M3BEKaHME BIMAHUA HA €ro XapaKTepUCTUKM Mblau
M BNarn 13 Bosgyxa.

14. 3awyuma om cmamu4yecKo2o 3siekmpudecmsad. CTaTU4eCKoe 3/eKTPUYEeCTBO CrMOCOOHO
BbI3BaTb NOJIOMKY Npr1bopa, N03TOMY HEO6XOAUMO MPOBOAMTL M3MEPEHMA B 30HAX, 3aLUMLLEHHbIX OT
CTaTUYECKOro 3/1EKTpUYECTBa. Becerga 3asemnsamnTe, Kak BHYTPEHHME, TaK M BHELLUHWE NPOBOAHMKM



KabeneM Ans CHATUS CTaTUMYECKOro HanpsKeHUs nepej noaKIloYEHUEM.

15. lpasusbHoe ucno/sb308aHuUe 6amapeu. He noapeprainTe 6atapelo (ec/M NpUMeHseTcs)
BO3ZEMCTBMIO BbICOKOM TEMMNEPATYPbl MM OrHA. JepKuTe ero B HeAOCTYNHOM As AETEM MecTe.
HenpaBuibHas 3ameHa /IMTMEBOM GaTapeM MOXKET MPUBECTU K B3pbiBy. MCMo/b3yMTe TOJIbKO
cneumdmrumpyemblie komnarmen RIGOL 6atapen.

16. OcmopoxkHoe obpawjeHue. Bo BpeMs TpaHCNOPTUPOBKM oObpallaMTeCcb C NPMGOPOM
OCTOPOXKHO, YTO6bl M36€eKaTb NMOBPEKAEHMA KHOMOK, pyYeK, UHTEPdEMCOB, TEPMMHAJIOB M APYrMX
yacteM npubopa.

TepMuHbl, BCMpeyYaruwueca Ha Kopnyce u3zoesius.

Ha Kkopnyce n3genum MoryTt BCTPETUTLCA C/ieayiolme TEPMUHDI:

DANGER - O3HayvaeT, 4To JJaHHOEe IEUCTBUE MOXKET HEMEAJIEHHO Bbi3BaTb OMACHY0 A1

NnoJsib30BaTeNA CUTyaLMIO.

WARNING - O3HayvaeT, 4YTo JJaHHOE AEUCTBME MOKET Bbl3BaTb NOTEHLMA/IbHO ONACHY A/1A

NnoJsib30BaTeNA CUTyaLMIo.

CAUTION - O3HayaeT, 4YTo AaHHOe AEUCTBME MOXKET BbI3BaTb MOJIOMKY HACTOSLIEr0 U3aenus
WM NpoYero coegMHEHHOro ¢ HUM 060opyA0BaHMA.

Cumsosibl 6e3onacHocmu
A — OnacHoe HanpsxeHue; 4 — lNpeaynpexaeHue 6e3onacHoOCcTH; © - Knemma
3alUMUTHOrO 3a3eMnenmns; L — MamepuTtenibHaa KnemMma 3asemsieHns; - Knemma
3a3eMJ/ieHusa Kopnyca

2. ONMNUCAHUE MPUBOPA

2.1. Ha3HayeHue

Undposort ocumnnorpad cepmumr DS8000-R - 3To BbICOKONPOWU3BOAMTENIbHAS MOAE/b
ocuunnorpada, paspabotaHHas Ha oOcHoBe TexHosiormm RIGOL UltraVision Il. LUmdposom
ocumnnorpad cepmmn DS8000-R 06beaMHAET WeCTb HE3aBMCHMMbIX NPMOOPOB B O4HOM Kopryce,
obecneymBasl MPEBOCXOAHOE COYETAHME MOJIOCbl MPOMYCKaHUA, Ype3BblYaMHO 60J1bLLOM
rNyomHbl NaMATM M APYrMX NPEBOCXOAHbIX XapaKTepuCTUK. OH KOMMNaKTeH MU uMmeeT
NOPTATUBHYIO KOHCTPYKUMIO, MMeeT MOJENN C pa3HbiIMM MOJIOCaMM MPOMYyCKaHUA U UMeeT
BO3MOXHOCTb paclMpeHMa (YHKLUMOHA/IbHbIX BO3MOXKHOCTEM. MMOCKO/IbKY NpuMbop 06beauHSET
MHOXeCTBO (DYHKLMIM HECKOIbKMX MPUBOPOB, pasHbIM rpymnrnam rnosib3oBaTesien npeaocTaB/iseTcs
60/1blie BO3MOXKHOCTEM NPU BbIGOPE KETAaeMOro NPoAyKTa B 3aBUCMMOCTU OT UX NOTPEBHOCTEMN,
YTO MOMOraeT UM B 3HAUYMUTE/IbHOM CTENEHM SKOHOMMTb BIOAKET, HAC/laXKAasaCb NPEBOCXOAHbIMM
BO3MOXXHOCTAMM U YA06CTBOM paboThl.

OCHOBHble CBOMCTBA:

+ AnanoroBad nonoca: 350 My, 1 Muy, 2 My (04UH MK NONOBMHA BKIOYEHHbIX KaHAa/0B);

NoAAEPKMBAOTCA ONUMM YBEIMYEHMA NONOCHI NPOMYCKaHMA;

* 4 aHanNoroBbIX KaHana, 1 BXoZ BHeELHEro 3anycka;

+ YacToTa AMCKpeTUsauuu B peasibHOM BpemeHu ao 10 Bbi6/c (ana moaenen DS8104-R/DS8204-
R) unu po 5 I'ebi6/c (ana moaenn DS8034-R);

+ [nybuHa 3anucu o 500 MAH. ToYeK;

+ Bblcokasa ckopocTb 3axBaTta ocumanorpamm (cebiwe 600000 ocu/c);

+ ABTOMaTH4YeCcKMe u3mepeHus 41 napameTpa OCUMANOrPaMMbl; annapaTtHas dyHKUMUA
M3MEPEHUS MO BCEM NaMATY;

+ O6beauHseT B 04HOM KOpryce WeCTb HE3aBUCUMbIX NMPUMBOPOB, BKJOYaA LUMDPOBOM
ocuunnorpad, aHanM3aTop CNekTpa, reHepaTop CUMrHal0B NPOU3BOJIbHOM DOPMbI
(onums), umdpoBoM BONbTMETP, 6-pa3pAAHbIM YaCTOTOMEP M CYETUYMK, a TaKKe
aHanMsaTop NPOTOKOJI0B (onumua);

+ Pa3HooGpa3Hble TUNbl 3anyCcKa U 4eKOAMPOBaAHMUA;

+ DyHKUMA 3anUCK U BOCNPOM3BELEHUA B peasibHOM BpeMeHu fo 450000 kagpos 1
HenpepbIBHbIX CUIHANOB;

+ PasnuyHble MaTeMaTUYECKUE onepaumnmu, BCTPOEHHbIM paclWIMPEHHbIM aHanm3 bBMNo® u
dYHKUMA NOUCKA NUKOB;




+ AHanU3 rMcTorpamMm B CTaHZAPTHOM KOMIJIEKTALMM;

¢+ He3aBUCHMMbIM MOMCK, KHOMKU HaBUraumm U Tabsmua cobbiTUM;

¢+ M3MmepeHue AXuTTepa M aHaNM3 r/1a3KoBbIX Auarpamm (onuus);

+ BcTpoeHHoe paclmpeHHoe NporpammHoe obecrneyeHme A1 aHa/iM3a MOLLHOCTM (onums);

¢+ OyHKUMA BLICTPOro A0CTYNa;

+ BO3MOHOCTb pacLIMpeHMA KOIMYECTBA KaHaIoB A0 512 npu noAKAYeHUU NPUGOPOB C
MOMOLLbIO OMLMOHA/IbHOrO0 MHOMOKaHa/IbHOrO MOAYJ1A CUHXPOHM3aLMK;

+ Paboyas Temnepatypa ot - 40 °C

« /loCTYNHO HecKo/ibko MHTepdeircoB: USB HOST & DEVICE, LAN (LXI), HDMI, TRIG OUT u 10
Ml'Y BXoA4 U BbIXOA;

« [AucTaHumoHHoe ynpassieHue no Web mHTepdeicy;

+ KoMnaKTHOe UCMoJIHeHME A1 MOHTaXa B CTOMKY. KOMMNNEKT KpenieHus B CTaHAapTHOM
nocTaBke

+ [pocToM B MCNO/Ib30BaHMM MHOMOKaHa IbHbIM KaJIMGPOBOYHbIM KOMMAEKT /19 CUHXPOHM3aLUK
HEeCKOJIbKMX MpUOOpPOB;

+ HoBbIM M TOHKMIM NPOMBILLNIEHHBIM AU3alMH, NPOCTOTa B 3KCMNJyaTauum.

2.2. Ycsosua 3KkchJiyamauuu

1. B nomeLleHnAax XpaHeHUA M1 IKCNayaTaumm He JOIKHO ObiTb MblM, NAPOB KMCAOT,
LesIoYen, a TaKKe rasos, Bbi3biBa- HOLMX KOPPO3UIO.
2. Tlocne npebbiBaHUA B NpeAe/ibHbIX YCA0BUAX (XpPaHEHMSA, TPAHCMOPTUPOBKK) BpeEMA
BblAEPKKU NPUOOPa B HOPMaZbHbIX (3KCMNyaTauMOHHbIX) YCJI0BUAX HE MEHee 2-X YacoB.
3. [MuTaHMe: ceTb NEPEMEHHOr0 ToKa HanpsxeHuneM (220 + 20) B yactoTom (50 + 2) Ny
4. He ponycKaeTtca 3aKpblBaTb BEHTUAAUMOHHbIE OTBEPCTUA. TpU MCNONIb30BaAHUM Ha CTO1E
MMHMMabHOE paccTosHue 30 MM MO CTOPOHAM, NMPW UCMOJIb30BaHWM B CTOMKE, NoAAEepKUBaMTE
Temnepatypy BHyTpu He Bbiwe 35 °C npu Temnepatype BHe CTOMKM He Bbiwe 40 °C
5.  /InA YUCTKM Npubopa CHApPYKU UCMO/Ib3YMTE C/IENKa CMOYEHHYIO TPAMOYKY. He nbiTanTech
YUCTUTb NPUGOP BHYTPU. Mepes YMCTKOM OTKIUMTE NPUBOP OT CETU M BKJIHOYAMTE TOJIbKO Nocie
MOJIHOTO BbICbIXaHMA.
6. [pu 3KcnyaTaumm He JOMYCKalTCA caeayolme AEUCTBUS, NMPUBOASLLME K OTKasy OT
rapaHTMMHOrO 06C/y}KMBaHMA npubopa:
- MNageHne 1 Bo3aencTBmMe BUGpaLUKM Ha NpUGop
- He ponyckaetca nogkalo4eHWe npmMbopa K Lensam:
- C MHAYKTUBHOM Harpy3KoMm
- 06paTHOM MONSAPHOCTU, OTHOCUTE/IbHO MAPKMPOBKM FHE3 npubopa
- MNYJ/IbCUPYIOLLErO UM NEPEMEHHOIO HaMNpPAXEHUA
- MMeILME 3HAYEHUA HANPAXKEHMA UM TOKA, MpeEBbILAWME YKa3aHHbIE B TEXHUYECKUX
XapaKTepUCTMKax JaHHOrO PYyKOBOACTBA.
- HeucnpaBHOCTb NpefoXpaHUTENA 03HAYAeT HapyLUEHME YC/IOBMIM IKCMyaTaumu npuoopa.

2.3. TexHu4YecKue xapakKmepucmuKu

Cepuna DS8000-R BkntovaeT B ceba cnegyowme mogenm. Ecam He ykazaHo MHoe, B JaHHOM
pykosozacTee moaesib MSO8104 1cnosib3yeTca B KayecTBe nNpmMmepa 418 UAIICTpaummn
byHKUMIM M MeToZ0B paboTbl cepmm DS8000-R.

Modesb AHanoz2o08asa |Kosn-so Kon-so kaHnanos
nosioca aHas10208bl (2eHepamopa cu2Hasios
NpoNyCKAaHUA |X KaHasios

DS8034-R  |350 MI'y 4 1, Onuumsa

DS8104-R 11Ty 4 1, Onuus

DS8204-R 21Ty, 4 1, Onuws




2.4. KomnsieKmHocmb

1. MNpubop
2. CeTeBOM LLIHYp
3. USB Kabenb CB-USBA-USBB-FF-150

4. KoMnneKT Ana MoHTaxka B cToMKy RM1011 1 RM1012 1 wT.

AononHumeanble akceccyapbl u onyuu

OnucaHue

|Homep 8 3axasze

[lononHuTeNbHble aKceccyapbl

MacCuBHbI BbICOKOMMNEAaHCHBIM Wwyn, 500MIy RP3500A
MaccuBHBIN BbICOKOUMMEAAHCHBI Lyn, 350MIy PVP2350
MaccuBHBIN HU3KOMMNEAAHCHbIN Lyn, 1500MIy RP6150A
AKTMBHbI HECUMMETPUYHbIA/ A depeHLManbHbIA Ly, PVA7250
2500MI'y

AKTVBHBIN AnddepeHumanbHbid npobHuk (1,5 ML) RP7150
AKTVBHbIN AnddepeHumanbHbii NpobHUK (800 MIu) RP7080
AKTVBHbIA NpobHMK (1,5 ML) RP7150S
AKTVBHBIN NpobHKK (800 MILy) RP7080S
YCTPOWCTBO cOrnacoBaHus umneaaHca (2Bt, 1MMw) ADP0150BNC
[envtens mowHocty (0 — 4ITu) PRSC42
KoppekTop pa3HOCTM (a3 npu aHanm3e MOLLHOCTM RPA246
Mogaynb CUHXpOHM3aLUmMK, 64 kaHana DS SYNC64

Onuumn aHanu3a nocnegoBarTesibHbIX NPOTOKOJI0B

Onums 3anycka 1 AeKoAMPOBaHMUSI MPOTOKOIOB
RS232/UART

DS8000-R-COMP

Onuusa 3anycka u gekoanmposaHus npoTtokonos I12C,
SPI

DS8000-R-EMBD

Onuus 3anycka n gekoampoBaHus rnpotokosios CAN,
LIN

DS8000-R-AUTO

Onuus 3anycka v AeKoANpOBaHUS NPOTOKOSIOB
FlexRay

DS8000-R-FLEX

Onuns 3anycka u AeKoanpoBaHUst NPOTOKOs0B 125

DS8000-R-AUDIO

Onuusa 3anycka u gekoampoBaHus NpoTokosios MIL-
STD-1553

DS8000-R-AERO

MakeT onumi aHanu3a ans ocumnnorpados DS8000-R
(BktoyaeT B cebs cneaytowwme onuuu: DS8000-R-COMP,
DS8000-R-EMBD, DS8000-R-AUTO, DS8000-R-FLEX, DS8000-
R-AUDIO, DS8000-R-AERO, DS8000-R-AWG, DS8000-R-
JITTER v DS8000-R-PWR)

DS8000-R-BND

Onuumu U3MepeHHuii

eHepaTop CUrHaNoB CTaHAAPTHbIX YHKLWN 1 NPOM3BO/bHOM
copmbl, 25Mll, 1 KaHan.

DS8000-R-AWG

Onuwsa aHanu3a MOLHOCTK (TpebyeTcs Hannume KoppekTopa
pa3HOCTK (a3 RPA246)

DS8000-R-PWR

Onuus aHanusa oXXuTTepa U NOCTPOEHUS FNA3KOBbIX
avarpamm (Tonbko ans DS8104-R n DS8204-R)

DS8000-R-JITTER

lpumeyaHue:

[MocnedHto Bepcuo npoepammHo20 obecnevyeHUs MOXKHO CKa4Yamse € ouyuaibHo20 calima

RIGOL.

KomnnekmHocms npubopa Moxem 6bimb usmeHeHa npou3sodumesem 6e3 npedynpexoeHus. Bce
3aA8/1eHHble PYHKYUOHA/IbHbIE BO3MOXXHOCMU ocmaromca 6e3 usmMeHeHuU.




2.5. [lodzomoska nepcoHasna

TpebyeTca cneumasibHas NOAroTOBKA NepcoHana.

1. K 3KcniyaTtaupm [JonycKaeTcs nepcoHas, MMeloWeNr o6pa3oBaHME HE HMKe CpeaHero
cneumanbHOro co cneupanusaument B 061acTm 3N1€KTPOHUKM, S/IEKTPOCBSA3M, NIEKTPOIHEPreTUKM,
METPOJIOrMM U NPUBOPOCTPOEHMS.

2. Jlobble MaHUNyAAUMM C MNPUOGOPOM CO CHATOM KPbIWKOM MOMKET BbIMOJHATL TOJIbKO
cneumasibHO 06YYeHHbIM NEPCOHa, MMEKLWMI rpynny no 3aekTpo6esonacHoctu Il 1 Bbiwe (B
COOTBETCTBUM C NPaBMJIAMM SKCMJIyaTalMu 31EKTPOYCTAaHOBOK NoTpedutenen).

2.6. [abapumHbie pasmepbl
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2.7. OnucaHue op2aHo8 ynpasJsieHuUs Ha nepedHel naHesiu
1 2 3 - 5

RIGOL DS8204-R

O LAN © £cqg

109 3 6

1. KHonka 3anycka/OctaHoBa npuoopa (RUN/STOP)

2. IHAMKaTOp NOAK/IH0YEHMSA MO NIoKaIbHOM ceTu (LAN)

3. MHaMKaTop 3axBarta ocuuanorpamm (Acq)

4. UHgmkaTop BXxogHoro nmnegaHca 50 Om

5. Pa3bémbl MHTepderica USB (HOST)

6. Bbixoa KomMneHcauuu Lwynos

7.WUHgnKaTop BXxogHoro nmnegaHca 1 MOm

8. Bxo/bl aHasI0roBbIX KaHaso0B

9. KHoNKa BK/Il0MEHUA npubopa

10. KHomnka npuHyauTenbHoro 3anycka 3axsarta (Force trigger)

2.8. OnucaHue op2aHoO8 ynpdsJieHUA Ha 3adHel naHesiu

3 4 5 6 7

DEVICE
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o RIGOL. TECHNOLOGIES CO._ LTD.
VALE N OMNA

1. UHTepdenc nogKioveHUs no soKkaabHou cetu (LAN)

MoaKAuMTE NPUBOP K NIOKA/IbHOM CETM Yepes 3TOT MHTepdenc. AnnapaTypa noAAep:kvBaeT
CcTaHaapTbl, onpegeneHHble B LXI Device Specification 2011. Ero MOXHO ucnonb3oBaTb ANA
HACTPOMKM TECTOBOM CUCTEMBI. pU NOSTyYEHUM AOCTYNA K UHTEPHETY, MOXKHO MCMOJ/1b30BaTh BE6-
ynpaBieHue, nporpammHoe obecnedvenue K Ultra Scope ana otnpaBku KomaHz SCPI wnaum
MCNO/Ib30BaTb MOJIb30BaTE/IbCKOE MPOrpaMMMPOBaHUE ANA YNPaBAEHUA MHCTPYMEHTOM. Ecam
ZIOCTYMHO OGHOBJIEHME, TO TAKXKE MOMXHO BbIMOJIHUTL OHJIAMH OGHOBJIEHME AN CUCTEMHOrO
nporpaMMHoro o6ecneyeHus npméopa Yepes uHtepcenc LAN. Mocne noaK 0UYEHUS K JTIOKa/IbHOM
CeTM MOXHO pacrnevaTatb (POpPMY CMrHasa, OTOOGpa*kaemyl Ha 3KpaHe Mpu MCMo/Ib30BaHWUM
CeTeBOro npuHTepa.



CogerT. lNocne nogxatoyeHus ocumanorpada K oKanbHOM CETU (€C/IM HET AOCTYyNa B MHTEPHET,
o6patUTeCh K aZMMHMCTPATOPY C NPOCbGOM PErnCTpaummM B CETM), MOXKHO BbINOJIHUTL OHJIAMH-
06HOBJ/IEHME CUCTEMHOMO NMPOrPaMMHOr0 o6ecneyeHms.

1) KNuKHMTE 3HAYOK HaBMrauym & B JIEBOM HMMXHEM YrJly 3KpaHa, YTOObl BK/OYMUTb
HaBMraumio No YHKLMAM.

2) KnukHuTe Ha 3Hayok «Help» 1 Ha 3KpaHe noABUTCA MeHo «Help».

3) KnukHute Online upgrade. Ha »3KpaHe oTtob6pa3ntca OKHO «System Update

Information», npeanaratollee NpUHATb MM OTMEHUTb «YcnoBusa RIGOL oHnakH-06HOBNEHUS»
(«RIGOL TERMS OF ONLINE UPGRADE SERVICE»). KnukHute «Accept», 4TOObl Ha4yaTb
OHJIAMH-06HOBNEHUE uan «Cancel» Ana OTKNOHEHUA 06HOBIEHMA.

2. HNHTepdemc USB (HOST)

MOXHO MOJK/IIOUYUTL 3arMOMMHalKOLLIEE YCTPOMCTBO, CoBMecTUMoe C USB, K MHCTPYMEHTY yepes
nHTepdenc USB HOST. Mpu NoaKIYEHMM YCTPOMCTBA XPAHEHUS MOXKHO COXPaHATb M/ Bbi3blBaTb
arnibl cMrHanoB 1 ai/ibl HACTPOEK, a TaKKe COXPAHWUTL JaHHbIE M M306pakeHMe ¢ 3KpaHa. Koraa
[OCTYNHO OGHOB/NIEHME, MOXHO BbINOJIHUTL JIOKaJIbHOE OBHOBJIEHWE CUCTEMHOIO MPOrpamMHOro
obecneyeHuns npméopa Yepes nHTepdenc USB HOST.

CoBeT. BbinonHeHWe nokasbHOe 06HOBAEHME A1 CUCTEMHOIO NPOrpPaMMHOro obecneyeHums.

1) BcTaBbTe 3anoMuHatoLlee ycTpomcteo USB (B KOpHEBOM KaTasiore KOTOporo XpaHsaTcs danbl
06HoBNIeHMA) B MHTepdenc USB HOST.

2) KNnMKHUTE 3HAYOK HaBMraumm @ B IEBOM HUMKHEM YIJly KpaHa, YTOObl BK/IOYMTb HABUrALMIO
no yHKUMAM. KIIMKHMTE Ha 3HAYoK «Help» M Ha 3KpaHe nosaBuUTCA MeHo «Help». KnnkHuTe
Local upgrade, nocne 4yero noABMTCA B AMAJIOFOBOM OKHE 3arnpocC Ha 06HOBJIEHME MPOLUMBKMU
«Upgrade system firmware?».

3) Knuknute OK 4TOGbI HavaTb JIOKasibHOe O6HoBAeHMe anAa ocumunnorpada. Ecnmv Haxmete
«Cancel», nokanbHoe 06HOBNEHWE ByAeT OTMEHEHO.

3. WHTepdenc SFP+
JlaHHbIM MHTepdenc npeaHasHavyeH A9 MOAY/IbHbIX KOMMNAKTHbIX NPUEMONEPEAATYMKOB
(TpaHCMBEPOB), MCNOJIb3YyEeMbIX A4 nepejayvn JaHHbIX.
NMPUMEYAHME: MopaeprkKka aaHHOro uHTepdenca 6yaeT peasMsoBaHa B C/ieAyoLWwmx
BEPCUAX MMKPOMPOrpPaMMHOro obecneyeHus.

4. BbIXog Ha BHeEWHUM MOHMTOP opmaTa HDMI
Yepes 3T0T MHTEpPdENC Bbl MOXKETE NOAKIOYMTL NPUBOP K BHELLHEMY AMCMNELD,
o6opyaoBaHHOMY MHTepdencom HDMI (Hanpumep, MOHMUTOPY MM MPOEKTOPY), AN
HabnaeHuA 3a oTobparkeHneM popMbl CUrHana.

5. WHTepdenc USB (DEVICE)
[aHHbIM  MHTEpdENC CAYXKMT ANA  NOAKAYEHMA ocumnnorpada K NepcoHalibHOMY
KOoMnbloTepy. B 3TOM cayyae MOXXHO MCNO/Ib30BaTh NporpaMMHoe obecneyeHue Ultra Scope,
ycTtaHoBsieHHoe Ha (1K, ana otnpaBkn KomaHz SCPI man nosnb3oBaTeNbCKYyHO NPOrpamMHYHO
0060/104KY ANA ynpaBaeHUA NpUOOPOM.

6. Bxoa/Bbixog 10 MIy
Pasbem Bxoza/BbixoAa ONOPHOro TaKTOBOro CUrHana. bharogapa HemMy MOXXHO obecneymTb
CUHXPOHM3aUMI0 ABYX U B6osiee ocumnnorpados.

7. Bxop EXT
Pasbem as1a Bxoja BHELWHEro cMrHasa 3anycka.

8. GEN
Bbixoa reHepaTopa CTaHAApPTHbIX DYHKLUUM M CMIHAIOB NPOU3B0oJIbHOM (hopMbl. Heobxoamma
onuua DS8000-R-AWG.



9. Bbixopg Trigger Out 1 Pass/Fail
- TRIG OUT
Ocumnnorpacd MOXKeT BblgaBaTb CUrHaJl, OTpaxkawLmii peasibHy CKOPOCTb 3axBaTa
ocumnnorpamM Npu Kaxkaom 3anycke. MNoganTte cMrHan Ha yCTPOMCTBO 0TOGpaXkKeHUA hopMbl
M M3MepbTe YaCTOTy CUrHana. PesynbTaT U3MEpPEHUS COOTBETCTBYET TEKYLLEN CKOPOCTH
3axBara.
- Pass/Fail
Mprbop MOXKeT BbIBOAMTb MMMYJIbC NPU OOHAPYXXEHUM COBBLITUA «FOAEH/He rogeH»
(pass/fail) npn TectMpoBaHMM NO Macke.

10 NMpepoxpaHnTenb
EcnM He06x0aMMO 3aMeHUTb NpPeAOXPaHUTENb, MCMOJIb3YMTE TOJIbKO NpeAoXpPaHUTE U
Tpebyemoro HoMmMHana. JetanbHaa nHdopMauma AOCTYMNHa B pasgene «3amMeHa
npegoxpaHutena»

11. Pa3beM gnAa noAKN04EHUA WHypa MUTaHUA
BxoaHoM pa3bem A/1A NOAKAYEHUA LLHYPA NMUTAHMUA. Tpe6oBaHUA K 3JIEKTPONMMTAHUIO
annapartypsbl AasaatTca cnegyowmmm: 100 B~240 B; 45 MNy~440 Nu. Ana noakntoveHus
ocuunnorpada K MCTOYHMKY MUTAHUA NEPEMEHHOIO TOKA MCMOJIb3yMTE LWHYP NUTaHMUS,
MOCTaB/ISIEMbIM B KOMMJIEKTE C NPUGOPOM.

3.10AIrOTOBKA MNMPUBOPA K PABOTE

3.1. 06wul ocmomp

1. TpoBepKa TPaHCMOPTUPOBOYHOM YMNaKOBKM

Ecan  TpaHCnopTMpoBOYHAA YMaKOBKAa WMMEET MOBpEXJAEHMA COXpaHUTe A0 MPOBEPKMU
KOMJIEKTHOCTM MoCTaBKK. lMpoBeanTe MOJIHbIM OCMOTP NpMGOPa, a TaKKe ero 3/1eKTpUYecKoe n
MexaHu4yecKoe TeCcTMpoBaHMe.

B cnyyae HeucrnpaBHOCTM MpUGOPA, BO3HMKLUEM BCAEACTBME HEHAZNEXKAWMX YC/IOBUMA NpU
TPaHCMOPTMPOBKE, 06paTUTECh K MPy300TNPABUTE/IKO M/IM CTOPOHE, OTBETCTBEHHOM 3a MEPEBO3KY.
B Takmx cutyaumsax komnaHus RIGOL He npou3BoANT 6eC NIATHbIM PEMOHT UM 3aMeEHY NPUGOPOB.

2. TpoBepka 06Ler paboToCnoCOGHOCTH

B cnyvyae o6HapyeHMA HEeUCNpaBHOCTM WMAM MNOJIOMKM nNpubopa, a TakxKe B Clyyae
HeCOOTBETCTBMA PE3Yy/IbTAaTOB MNPOBELAEHHONO 3JIEKTPUYECKOrO M MEXaHMYECKOro TEeCTMPOBAaHUA
HeobXo4MMbIM TPEOOBAHMAM IKCMlyaTauum obpaTuTech K gunepy KomnaHmu RIGOL.

3. [poBepKa BXOAALWMX B KOMMNJIEKT aKceccyapoB

lpoBepbTeé KOMMIEKTHOCTb aKCeccyapoB B COOTBETCTBMM C YMAKOBOYHbIM JIMCTOM. B cnydae
06Hapy>XeHWA HEMCNPABHOCTU MM MOJIOMKKU obpatuTech K aunepy KomnaHmn RIGOL.




4.NOPAAOK PABOTDbI

4.1. [NodcoeduHeHue K 3JIeKmponumaHuro

TpeboBaHMA K MMTaloWeEM CeTM NepemMeHHoro Toka ocuuanorpada 100-240 B, 45-440 Tu,.
Mokanymcra, MCNonb3ymTe WHYP NUMTAHWUA, NPELYCMOTPEHHBIM B aKCeccyapax A/s NMOAK/IYEHMs
ocumnnorpada K CETU NUTaHMA NEPEMEHHOIO TOKa Yepe3 pa3bém LUHYpa NMUTaHMA, Kak MoKa3aHo
Ha PUCYHKE HMXKe.

0 RIGOL TECHNOLOGEES CO., LTD.
MADE IN CHINA

BHuMaHMe! Bo 136ekaHMe NoparkeHWsa SNEKTPUYECKMM TOKOM y6eauTechb, YTo NpMGop NpaBu/IbHO
3a3eMJIeH.

4.2. [lodk/il04eHUe 3KpaHa u ynpassieHue npubopom

DS8000-R cepua He umeeT BcTpoeHHoro *KK-aucnnea nam moHutopa. Jna yCTaHOBKM NapameTpoB

M NMPOCMOTPA Pe3y/IbTAaTOB M3MEPEHUM HEO06XOAMMO MOAK/IIOYMTL €ro K BHELUHEMY YCTPOMCTBY

ynpaBieHMa W oTobpaxenua. Ana ynpasneHma ocumnnorpadom cepumn DS8000-R  MoKHO

MCMOJIb30BaTb BHELHWM MOHMTOP, Mbillb WM KAaBMaTypy. Kpome Toro, ana ynpaBJieHUS

ocuunnorpacdom MOXKHO MCNONb30BaTh yaaneHHoe noakatdeHme Web Control.

e YnpassieHue c noMowbio BHeWHez20 ycmpolicmsa omobpakeHusA, MbIlU U KJasuamypbl
Bbl MoXeTe HacTpouTb napaMeTpbl AN MeH GYHKUMM, HabaaaTb (OpMbl CUrHAJIOB,
pe3ynbTaTbl U3MEPEHMM M APYryld MHQOpMauMa MNOAb30BATENbCKOMO MHTEpdenca 4depes
BHELLHEee YCTPOMCTBO oTo6paxkeHusa (Hanpumep, XKK-aucnnen, Tenesmsop, NpoekTop U T.4.),
noak to4eHHoe no uHTepdercy HDMI Ha 3agHer naHenu. KnaBuatypa M Mbilllb MOTYT 6bITb
noAKtoYeHbl K ocumnnorpady uepes mHTepdemc USB. TakmMm o06pa3om, MOXKHO BBOAMTb
3HAYEHUS UM CTPOKM C MOMOLLbIO BHELUHENW KNaBUATypbl M MbILUK; MPOKPYTUTE MbILLbIO, YTOGDI
BbI6paTb HYKHbIM MapamMeTp M OTPeryiMpoBaTb 3HAYEHME MapaMeTpa; nepeTawmTe Kypcop
MbILLM, YTOObI BbIMOJIHWTL OMEPaLMIo NEPETACKMBAHMA Ha dKPaHe.

Mprmeyanue.

Onepauum no ynpasneHuio ocuunnorpacdom cepum DS8000-R B pgaHHOM pyKoBOACTBE MO
YMOJIYAHMIO OMUCBIBAIOTCA AN1A C/lyYas BHELWHEro NoAK/IYEHMA MbIWKM U KNaBUATypbl. JKpaH,
YNOMMHAEMbIM B JAaHHOM PYKOBOACTBE, OTHOCMTCS K BHELIHEMY YCTPOMCTBY OTO6paKeHMs,
NoAKt0YEeHHOMY no nHTepdercy HDMI.

e YpaneHHoe nogknawo4veHme Web Control.

Moakntoumnte ocumnnorpad K NIOKasbHOM ceTu, 3atem BBeauTe |P-agpec ocumnnorpada B
aJIpecHyl0 CTPOKY 6pay3epa Ballero KomnbloTepa MM NO60r0 MOBMJIBHOIO YCTPOMCTBA.
OT06pasnTcsa Beb-uHTEpdenc ynpaBneHus ocumnnorpacdom RIGOL. LlenkHute Web Control
yrpaB/ieHMA B JIEBOM YaCTM 3KpaHa, YToGbl NEPEMTM Ha CTpaHMuy ynpasaeHusa. OTobpasuTtca
nMHTEepdenc ynpasaeHua ocumnnorpadom B peanbHoM BpemeHu. C nomouwbto Web Control
MOXXHO MNEpPEHEeCTM YMpaB/ieHWe YCTPOMCTBOM M aHa/M3 (opM CMrHazsa Ha ynpaeaswowme
TepMUHasbl (Hanpumep, MK, Mo6MIbHbIE YCTPOMCTBA, NNAHWETLI M APYr1e UHTENIEKTYasIbHble
TepMuHanbl). Mpoueaypa vHMumanmsaumm dyHkumm Web Control ans ocumnnorpada onmcaHa
B pasgene YaanéHHoe YnpasneHue («Remote Control>).

Mpu nepsom Bxoge Ha ctpaHuuy Web Control MMAa nonb3oBatena - «admin», a naponb -
«rigol».




4.3. [lposepKa Ha B8K/Il04YeHuUe

Korga ocumnnorpad noakAYEH K CETU MUTAHMA, HaxKaTMEM KHOMKM BKAKOYEHMA NUTaHMA,
HAXOAALWENCA B JIEBOM HUXKHEM YI/ly Ha NepeaHeN MaHesM, MOXKHO BKIYMTb npubop. Mocne
BK/IIOYEHUA ocuunnorpad nposeaeT Cepuio aBTOMATUMYECKUMX MNPOBEPOK (CaMoTecTUpoBaHME).
Mocne camMoTeCTUPOBAHMA Ha BHELIHEM MOAKIOYEHHOM MOHMTOPE MOSIBUTCS MOJ1b30BaTENbCKMM
MHTEpdeNncC.

NMpumeyaHue:

Mepesanyck M 3aBeplieHme paboTbl:

1. YnpaBnsute ocuymnnorpacdom C MOMOWbK MbiwK. LLlenkHUTE 3HaYoK .Hasmrau,mm no
YHKLMAM B IEBOM HUKHEM YIly 3KpaHa.

2. LlWenkHute 3Ha4oK «Restart» (lMepesarpy3ka), a 3ateM KiMKHMTE KHOMKY <«Restart»
(Mepesarpy3Ka) B OTKPbIBLUEMCA MEHIO.

3. Ec/m Haxkatb Ha 3Ha4voK «Restart», ocumnnorpad BbIKJAKYMTCA M 3anyCcTMTCA cHoBa. [lpu
HaXKaTMM Ha 3Ha4yoK "Shut Down” ocumnnorpad oTKAKOYaAETCA (ANA BbIKAOYEHUA ocumnnorpada
MOKHO TaK}Xe HakaTb KnaBuLly Power B N1€BOM HUKHEM Yry nepeaHeM naHenu)

4.4. [Nodknrw4YyeHue npobHUKOB

RIGOL obecneuynBaeT MOAKAHOYEHME MACCMBHBIX M AKTUBHBIX LUYMNOB K ocuuanorpadam cepum
DS8000-R. /Ans onpeaeneHMa COBMECTUMOM MOAENM LIyMa M3YyYUTE TEXHMYECKOE OMMcaHue ANS
DS8000-R. Ans 03HaKOMJIEHMA C NOAPO6HOM TEXHMUYECKOM MH(OPMaLMEN O MPOBHUKAX CMOTpUTE
COOTBETCTBYIOLME PYKOBOACTBA MO IKCMyaTauun.

MNogkntoyeHMe naccMBHbIX MPOOGHMKOB
1. MNoaknoumTe pasbem NpobHMKa BNC K pasbemy BNC Ha nepegHel naHenu ocumuanorpada, Kak
MOKa3aHO Ha PUCYHKE HUKe.
2. Moaknwounte 3aKMM MAM MNPYKMHY 3a3eMJIEHMA MPOOHMKA K KOHTAKTY 3a3eMJ/IEHMA LEenu.
3aTeM NoACOeAMHUTE HAKOHEYHUK MPOOHMKA K MECTY NMPOBEPKU U3MEPEHMUS.

-

Mocne nogKNYEeHUA NAaCCUBHOMO NPO6HMKa NpoBepbTe PYHKLUMOHMPOBaHME NPOOHMKA M
perysMpoBKy KOMMeHcauum nepej npoBeaeHUEM M3MepPEHNI. MNoapobHble AENUCTBUS CM. B
pasgene «[lpoBepka yHKUMOHMPOBaHUA» U «KomneHcaumMa NpOGHUKOB>.



MoakntoyeHne aKTMBHbIX NMPOGHMKOB
B KayecTBe npMmepa pacCMOTPMM MNOAK/IOYEHUE akTMBHOro wyna RP7150.

1. ToacoeanHUTE U3MEPUTEIbHYIO FOJIOBKY K NpeaBapUTEIbHOMY YCUAUTENO aKTUBHOIO
Npo6HMKa.

2. TMoaknoumuTe ApYror KoHel, NpeayCcHManTenNs Ko BXoay KaHana ocumanorpada Ha nepeaHemn
naHesnu.
O6paTuTe BHMMaHUE, YTO HEOOXOAMMO HaxKaTb Ha NPOOHMK U YOeaUTbCA, YTO OH MIOTHO
NOAK/IOYEH.

3. Tpu1 HEOBXOAMMOCTM MUCMOJIb3YMTE BCMOMOrATE/IbHYI OCHACTKY ANS MOAK/OYEHUS Liyna K
TecTMpyemom uenu. NMoapobHee o NpobHMKax cM. B pykoBoacTBe «RP7000 Series Active Probe
User's Guide».

Mocne nNOAKNOYEHMA AKTMBHOrO MPOOGHMKA MNPU HEOOBXOAMMOCTM MOMKHO BbINOJHWUTL €ro

Ka/MBPOBKY M PEry/IMPOBKY HanpsKeHusa cmelleHusa. OnucaHue npoueaypbl cMm. B pasaene
«AKTUBHbIN NPOBHMK>.



4.5. [Mposepka pyHKUUOHUPOBAHUSA

B pgaHHOM pasgene Ans  usydeHua  (PYHKUMM  MPOBEPKM  MCMOJb3YeTCA  MACCHMBHbIM
BbICOKOMMMNEAAHCHbIM Liyyn RP3500A.

1. LLenKkHUTe 3Ha4YOK HaBMrauum no GyHKUMAM B IEBOM HMXKHEM Yry 3KpaHa. Janee KAMKHuTe
MKOHKY «Storage» AN BXOAAa B MEHK COXpaHeHWA M 3arpy3ku dannoB. KankHute «More» —
«Default». locne TOro, Kak Ha 3KpaHe oTobpasuTcA AmanoroBoe OKHO «Restore Default
Settings?» KankHute «OK» 4TO6bl BOCCTAHOBMTb 3aBO/ICKME HACTPOMKM ocumaniorpada.

2. TopcoeauHUTe 3aXKMM 3a3eMIEHMUA NPOOHMKA M KOHTAKT «3a3emneHue» (Ground Terminal),
HaXOAALMMCA B HUKHEM YaCTM BbIXOZA CUrHaia A8 KOMMNEHcauuu NpobHMKa, Kak NnokasaHo Ha
PUCYHKE HUKe.

3. Mcnonb3ymte BXoAHOM pa3bem KaHana CH1 Ha ocumanorpacde, K KOTOPOMY MOAKOYEH
Npo6HUK, 1 «Pa3bem BbiIxoga CUrHana Ana KoMneHcauum npobHmka» (Compensation signal output
terminal), Kak NoKa3aHO Ha PUCYHKE HMKe.

pmpensation Signal Output Terminal

round Terminal

4. YcrtaHoBuTe ocnabneHme npobHuka 10X, n KnmkHute AUTO.
5. Ha6ntogaiTe cuMrHan Ha 3KpaHe, NpY HOPMasIbHOWM paboTe Ha 3KpaHe A0JIKEeH HabaaTbCA
CUrHa/l NPAMOYToJIbHOM (OPMbI, KaK MOKa3aHO Ha PUCYHKE HUKE.

MEASURE

6. Bocnosib3yMTecb 3TMM e CMocoboM A/A NPOBEPKM APYrux KaHanoB. Ecnu cdopma curHana
6yeT He COOTBETCTBOBaTb (hOpMe, MNPUBEAEHHOM Ha PUCYHKE Bbille, TO HY)XHO MPOBECTM
«KomneHcauuto Nnpo6HMKOB>», COr/IaCHO OMMCAHUIO B pa3zesie HUKe.



BHuMaHMWe! Bo m3berkaHWe yaapa TOKOM BO BpeMA MCNO/Ib30BaHMA MPOOHMKOB HEOOXOAMMO
y6eanTbCs B XOpOLIeM M30/1AUMM MPOBOAOB MPOGHMKOB, a TaKXKe BO BPeMs MOAK/OYEHMA K
MCTOYHMKY BbICOKOIO HamnpsKeHMA HYXHO Mm36eratb KOHTaKTa C MeTa//IMYECKMMM YacTAMM
NPO6HMKa.

CoBeT. BbixOAHOW CMrHa/N Ha KOHHEKTOpPE KOMMeHcaTopa NMPOGHMKA MCMO/b3YeTCs TOIbKO AS
peryMpoBKM KOMMNEHCaUMKM NPOBHMKA U HE MOXKET MCMNOJIb30BaTbCA ANA KaJIMOPOBKM.

4.6. KoMneHcauusa npob6HUKOB

Mepen nepBbiM UCMO/Ib30BaHUEM MPOGHMKA HYXKHO NMPOBECTM €ro KOMNeHcaumo a8 Toro, Ytoobl
CornacoBaTb BXOAHOM KaHa/i ocumanorpada M MNpo6HUK. [po6HMK, He npolueawmni npouecc
KOMMEHCaLUMM MM HEMPABMJIbHO CKOMMEHCUPOBAHHbLIM, MOMKET MNPMBECTM K OLIMGOYHBIM MU
HEeTOYHbIM M3MepeHUAM. lMocnegoBaTeNIbHOCTL NMpouecca KoMNeHcaumMm NpobHMKa creayowasn:

1. BbINOAHUTb warn 1, 2, 3 1 4 13 npeapiayluen rnaebl «[lpoBepka hyHKLUUOHUPOBaHMSA>.

2. MpoBepuTb oTOOpakaemMyo GOpMy CMrHasa MU CPaBHMTb C YKa3aHHbIM Ha PUCYHKE HUXKeE.

2 et e o e b o Rl B

nepeKomneHcauywa KOMNEHCHPOEAHO HepoKoMNEeHCAaUWA

3. WUcnonb3ynTe HEMETA/ITIMYECKYO OTBEPTKY AJIA HAaCTPOMKWU M PErysMpoBKM Ha MPOGHMKE A0
MOMEHTa, MOKa Ha 3KpaHe He 0TO6Pa3MTCA CUrHas/l, COOTBETCTBYIOLWIMI NPaBM/IbHOM KOMMNEHCaLMM.

4.7. [osnb3osamesibcKuli uHMepdgelc

Ocumnnorpadbl cepumn DS8000-R He wumetor BcTpoeHHoro XKK-aucnnea. Ynpasnenue
AAHHbIMM NPUBOPAMM MOXKHO OCYLLLECTBAATb NMPU NOMOLLM NOAKIYEHHOM No nHTepdericy USB
MbIWK. [ns oTobparkeHuA NoJsib30BaTe/IbCKOro MHTepdenca, popmM CUrHana, MHDopmaLum o
COCTOSIHMM M HACTPOMKWM MNpubopa HEOOGXOAMMO MOAK/OYUTD BHELUHUM MOHMTOP MO
nHtTepdency HDMI.

NMpnumeyaHue:

JKpaH, YMNOMMHaeMbld B [JaHHOM PYKOBOACTBE, OTHOCMTCA K BHELIHEMY YCTPOMCTBY
0oTOGpaXKeHUA, NOAKIYEHHOMY Yepe3 uHTepdenc HDMI.
1 2 3 4 567 8 9 101112

JSB device connecte
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1. MeTKM AHanoroBbix KaHanos/OcumMaAnOrpammsl

Pa3Hble KaHasbl OTOOpaXkaloTCA pasHbIMMA LBeTaMM. LIBeT MeTKM KaHasna coBnajaer C LBETOM
CuMrHana.

2. Pabo4ee cocTtoAHMe (cTaTyC)

AocTtynHble ctatycbl RUN, STOP, T’D (3anyck), WAIT, AUTO.

3. KoacpurumeHT ropmsoHTanbHOM pasBepTKM
OTo6parkaeT BpeMeHHOM MHTEPBAJI, MPUXOAALMIMCA HA OAHO AE/IEHUE CETKM 3KpaHa Mo
rOpM30HTa/IbHOM OCH.

4. YactoTa guckpetusaumm/I nybmuHa 3anmcu
OTobparkaeT TeKyLLyH HacToTy AUCKpPETMU3aumMM U rIy6MHY 3anmcu aHasloroBoro KaHasa. Yacrorta
AMCKpeTU3auuM U raybuHa 3anncn 6yayT MEHATLCA BMECTE C FOPU30HTa/IbHOM pa3BePTKOM.

5. MIKOHKa aBTOMaTU4YEeCKMX U3MEPEHUM
KankHmte no ukoHke. o 41 napameTpoB (hOpMbl CMrHana AOCTYNHO A1 aBTOMATUYECKMX
M3MEPEHUM. 34EeChb TaKKe A0CTYNHA DYHKUUSA M3SMEPEHMSA M3 NAMATH.

6. MNonoxkeHne B NamATH
OTob6paxkaeT NosoXKeHWe CUMrHasia Ha dKpaHe B NaMATH.

CurHan B namaTtu

N306p. Ha 3KpaHe

7. No3numa Tpurrepa
OTobparkaeT No3uLUMI0 TOYKM 3anyCKa A1 CUrHaNa Ha 3KpaHe U B NaMATK.

8. MeTKa Run/Stop

B coctoAaHMM BbinoNHeHMA «RUN» MeTKa oTobparkaeTcs 3eNeHbIM LLBETOM, @ B COCTOAHUMU
OCTaHOBKM «STOP» - KpaCHbIM. MOXHO KJIMKHYTb MbILbIO N0 MKOHKe «STOP / RUN», ana
ynpa/sieHMA paboymMM COCTOAHMEM NpUbopa.

9. N'opu3oHTanbHaA NO3MUMA
Ucnonb3ymte pyuky Horizontal POSITION gns nameHeHua 3Toro napametpa. KamMkHute
MbILLIbIO, YTOGbI HACTPOMUTb MOJIOXKEHME MO FOPU3OHTASIN.

10. Tun 3anycka

OTo6parkaeT TEKYLIUIM BbiIGpaHHbIM TUM U YCI0BME 3anycka (Tpurrepa). Mpu Boibope
pa3/IM4HbIX TUMNOB 3arnyCKOB OTOOpaXKalTCA pas3IMyHble METKU. Hanprmep, a npeacrasnset
3anyckK no HapacTatowemy ppoHTy Npu TMne 3anycKa «Edge».

11. UCTOYHMK 3anycKa

OTobpaykaeT TeKYLUM BbIBpaHHbIM MCTOYHMK 3anycka (CH1-CH4, AC Line, EXT). Mpwu Bbi6ope
Pa3/IMYHbIX UCTOYHUKOB TPUITEPOB OTOOPAXKalOTCA pa3/IMyHble MEeTKU. Hanpurmep, @m 0603HavaerT,
yto CH1 BblIOpaH B Ka4yeCcTBe MCTOYHMKA 3anyCKa.

12. YpoBeHb 3anycKa/lloporoBbiii ypoBeHb
e Ecaun aHanorosble KaHanbl CH1-CH4 vau EXT BbiGpaHbl B Ka4ecTBe MCTOYHMKA 3amnyCcKa,
TO HE06XO0AMMO YCTAHOBMTb NPaBMJIbHbIM YPOBEHb 3arnycKa.
e MeTKa ypoBHS 3anyCcKa m 0To6paXkaeTcs B IEBOM HYaCcTU 3KpaHa, a 3Ha4YE€HME YPOBHS
3anycKa/noporoBoro ypoBHsi 0TOGpaxKaeTcs B MpaBOM BEPXHEM YrJly KpaHa.
e Ecnu ypoBeHb 3anycKa/noporoBbiii YpOBEHb M3MEHAETCS NEPEMELLEHUEM METKM YPOBHSA
3arnycka, To 3Ha4eHWe ypoBHA TpUrrepa/noporoBoro ypoBHsA O6yJieT TakKe MEHATbCA BBEPX
U BHM3.
MpumeyaHue. B pexxmnmax 3anycka no CKOpocTH HapacTaHua Slope, paHTy Runt, okHy Window
HEO6XOAMMO YCTAHOBMUTb BEPXHIOK M HUXHIO MPaHMLbl YPOBHA 3aMyCcKa, U jB€ METKM YPOBHS
3anycka (m 1 =) 6yayT oTobparkaTbCA Ha KpaHe.



13. OyHKUMOHAIbHOE MEHIO

KAMKHUTE MbILLBIO MO MKOHKE B JIEBOM HUXKHEM yrny 3KkpaHa AanA Bbl60pa CoOoTBETCTBYHOLLETO
MEHH0.

14. O6nacTb yBeOMAEHMM
OTob6parkalTCA MKOHKM 3BYKOBOro curHana, USB-HakonuTena, BpeMa U NoAKAYEHUA NO
JIOKa/IbHOM CeTH.

* MIKOHKa 3BYKOBOIro curHana Beeper: KAMKHUTE Ha MKOHKY (DYHKLMOHA/IbHOrO MEHI0, BbiGepuTe
Beeper Ans BK/IIOYEHWUSA MU BbIK/IIOYEHMA 3BYKOBOro CUrHasa. Ecam 3ByKoBOM cHMrHan
BKJIlOYEH, TO OTOOpaXKaeTCs 3HAYOK @; €CJ/IM BbIK/Il0YEH, TO OTOOpaXKaeTcsa MKOHKa &.

*MKoHKa ycTporcTBa coxpaHeHus Ha USB: ecam USB-HakonmTeNb 06HApYKeH, TO
OTOOpaXKaeTcA MKOHKaA B.

+Bpemsa: oTobpaxaeTcs cucteMHoe BpeMA. /1A YCTAHOBKM CUCTEMHOIO BPEMEHM 06paTUTECh K
onucaHuio «System Time».

* MkoHKa noaktodeHus no LAN: ecam npubop NoAKOYEH K JIOKa/ibHOM ceTh Yepes LAN
UHTepdeNC, To MKOHKa m 6y1eT oTo6paXkaTbCA.

15. N'eHepaTop curHanos AWG
+OTOGparkaeT cTaTtyC BKAKOYEHO/BbIKAOYEHO Ana AWG.
+OTo6parkaeT TMn GopMbl, YCTaHOBNEHHOM Ha AWG.
+ loCTYNHO TO/IbKO AN MOJEeNen C ycTaHoBieHHOW onumelrt DS8000-R-AWG.

16. MeTKa coctoaHnA CH4

+OTob6parkaeT coctosaHue CHA4.

+ OTOGparkaeT BEpTUKa/IbHbIM MaclwTab ans CH4, T.e. 3HaYeHUe HanpaxKeHUa Ha O4HO AeleHne
3KpaHa Mo BepTUKaJIbHOM OCH.

+OTO6parkaeT cmelleHne ana CH4, T.e. BepTMKa/IbHYHO MO3MLMIO OCLMANIOrPaMMbl A1 KaHaa
CH4.

+ Pa3niMyHble METKU BYIyT OTOGPaXKaTbCs B COOTBETCTBUM C TEKYLLEM HACTPOMKOM KaHana.
Hanpumep, ecnv BbibupaeTcs cBszb «DC», TO 0TOGparkaeTcs &; €C/Iv BKAKYEHO OrpaHUYeHUe

No10Cbl NPOMNyCKaHWsA, To oTobpaxkaetca «B»; ecaun BolbupaeTca umnegaHc «50 Q», To
oTobparkaeTca «Q».

17. OKHO COO6LEHNM
OTOo6pakeHne UHMOPMALIMOHHBIX COOBLLEHMM M NOJCKA30K.
18. MeTKa coctoaHMa CH3

+OTO06paxaet coctosHue CH3.

+OTo6parkaeT BepTHKa/bHbIM MacliTab an1a CH3, T.e. 3HaYeHUe HanpsaKeHWs Ha OAHO AeJieHue
3KpaHa Nno BepTMKa/IbHOM OCH.

+OTo6paxaeT cmeweHne ana CH3, 1.e. BepTUKanbHY0 NO3MLMIO OCLMANIOrPaMMbl A5 KaHana
CH4.

+ Pas3nnyHble METKU BYyT OTOBPAKATLCA B COOTBETCTBUM C TEKYLLEM HACTPOMKOM KaHana.
Hanpumep, ecnu BbibrpaeTca cBAsb «DC», TO oToOpaxkaeTca |; €C/IM BKAOYEHO OrpaHUYeHUe
Noa10Cbl NPONyCKaHMA, To oTobpaxkaeTca «B»; ecnn Boibupaetca umnegaHc «50 Q», 1o
oTo6paxaeTca «0O».

19. MeTKa coctoaHua CH2

+OTO06paxkaet coctosiHMe CH2.

+OTo6parkaeT BepTUKabHbIM MacluTab ana CH2, T.e. 3HaYeHWe HanpsXKeHUs Ha OAHO AeNleHne
3KpaHa no BEPTUKA/IbHOM OCH.

+OTo6paxaeT cMelleHme ana CH2, T.e. BEPTUKANbHYO MNO3ULMIO OCLMANOrPaMMbl 41 KaHana
CH4.

+ PasnunyHble METKM ByayT 0TOBPaKaTbCs B COOTBETCTBUM C TEKYLLEM HACTPOMKOM KaHana.
Hanpumep, ecnv BbibrpaeTtca cBasb «DC», To oTob6parkaeTca m; eC/IM BKJIIYEHO OrpaHMyeHne
No1I0Cbl NPONyCKaHWA, ToO oTobpaxkaetca «B»; ecaun BolbupaeTca umnegaHc «50 Q», To
oTobparkaeTca «Q».

20. MeTka coctoaHMAa CH1
+OTo6paxkaeT coctosHMe CH4.



+ OTo6parkaeT BepTUKaibHbIM MacluTab ana CH4, T.e. 3HaYeHWe HanNpsKEHUs Ha OAHO AeNleHWe
3KpaHa Nno BEPTUKaJIbHOM OCH.

+OTo6paxkaeT cMelleHme ansa CH4, T.e. BEpTUKaNbHYIO MNO3ULMIO OCLMANIOrPaMMbl 4N1A KaHana
CH4.

+ PasnnyHble METKM ByAyT 0TOBPaKaTbCs B COOTBETCTBUM C TEKYLLEM HACTPOMKOM KaHasa.
Hanpumep, ecnv BbibupaeTca cBAsb «DC», TO oToOOparkaeTca |; €C/U BKIKOYEHO OrpaHUYeHme
MoJ10Cbl MPOMNyCKaHMA, TO oTobparkaetca «B»; ecnn BblonpaeTcsa umnegaHc «50 Q», 1o
oTobpaxaeTrca «(».

21. OyHKUMA HaBUrauum
KNIMKHUTE MbIWbIO NO MKOHKE B JIEBOM HUXKHEM YI/ly 3KpaHa, YTOObl OTKPbITb (PYHKUMOHA/IbHOE
MEHH0.

4.8. YnpassaeHue npubopom

Bce onucaHHble HUKe onepauyM noapasyMeBaloT MNoAkaoveHue K ocumnnorpacdam DS8000-R

BHELUHEro 3KpaHa 1 MaHMNyIATOPA-MblILLM.

Ha>xamue (K/1ukK)

» KNMKHUTE MeHI0, oToOparkaemoe Ha aKpaHe, A5 paboTbl C HUM.

» KNMKHUTE 3HAYOK (PYHKLMM HaBUraumm & B IEBOM HUXKHEM YI/ly CEHCOPHOIO 3KpaHa, YTo6bl

BKOYMTb (PYHKLMIO HaBMIrauuu.

KnukHWUTE no oTobpakaeMon uudpoBOM KaaBuaType, YTobbl YCTAaHOBMTb MAapaMeTpbl.

KNMKHKUTE Mo BUPTYasIbHOM KNnaBMaType, YTo6bl 33JaTb MMA METKMU U UMSA dana.

» KNIMKHUTE KHOMKY 3aKpbITMA OKHa COOOLLEHUA B BEPXHEM NPABOM YIy, YTOObl 3aKpbiTb OKHO
NoJCKa3KM.

» KNUKHWUTE Apyr1e oKHa Ha 3KpaHe M paboTamTe C HUMM.

» KNMKHMTE  OBOMHbIM  HaXXaTMEM  Ha  JIEBYID  KHOMKY  MbIlUM  YTO6bl  OCTAHOBMTb
3anucb/BOCNPOM3BEAEHUE OCLMIIONPaMMbl MJIM OCTAHOBKM CaMOKa/IMOPOBKM

Y Y

lepemacKkusaHue
KNUKHWUTE U yaep:KMBaMTE NEBYIO KHOMKY MbILWK A/1A NEPETACKMBAHMA OKOH MEHIO, OCLMJIJIONPaMM
WX KYPCOPOB MO 3KPaHy.

Onepayusa npoKpymkxu
AnA MeHio co 3HaYkoM BB Ha HEM, WesIKHWUTE, YTO6bl BbIGpaTh MapameTpa, 3aTeM MPOKPYTUTE
BBEPX M BHM3 C NMOMOLLbIO MbILIM, YTOObI HACTPOMTb 3HAYEHME. Bbl TakKe MoXKeTe YyCTaHOBUTb €ro C

MOMOLLbIO BCM/IbIBatOLEN UMPPOBOM KnaBuaTypbl. /i MEHIO CO 3HAYKOM = LE/IKHUTE MEHIO M
MPOKPYTUTE MbILLbIO BBEPX M/IM BHWU3, YTO6GbI HACTPOUTbL MapamMeTp. Hanpumep, 4To6bl HACTPOUTH

APKOCTb (POPMbI CMrHana, CHavasa LWeEeJKHUTE 3HAYOK HaBMUraummu . 3atem LWenKHUTe no
nukTorpamme «Display» ana nepexosa B MEHIO HaCTpoeK oTobpaxkeHus. LLlenkHute MHTEHCUMBHOCTD
(Intensity), 4To6bl HACTPOMTb. Perympyembii AnManasoH MHTEHCUMBHOCTU cocTaBaiAaeT oT 1% Ao 100%.
MpOKpyTUTE MbIWbI0 BBEPX, YTOObI YBE/IMYUTb APKOCTb, M MPOKPYTUTE MbILbI BHMU3, YTOOBI
YMEHbLUMTb AAPKOCTb.

PucosaHue npamoyzosibHol ob6acmu

CHavana wesiKHUTE 3HA4YOK HaBuraumm ., 3aTeM KJIMKHMTE Ha MKOHKY «Draw rect», 4ToGbl
NepeKIIoYMTbCA B PEXUM PUCOBAHUA MPAMOYroJibHUKA. [lepeTawmTe Kypcop Mbillblo U3 JIEBOMO
BEPXHEro NoJIoXeHMA B NpaBoe HUXKHee, YToObl HApMCOBaTb NPAMOYIOJIbHMK Ha 3KpaHe. OTnycTuTe
JIEBYIO KHOIMKY MbILIK MOCNE OTPUCOBKU U MOABUTCA MEHIO HA 3KPaHe (CM. PUCYHOK HUXKe). 3aecb
MOXHO Bbl6paTh crieaytolme GyHKLUMM NPSAMOYTroibHOM 06nacTm: O61acTb 3anycka A «Trigger zone
A», obnactb 3anycka B <«Trigger zone B», ructorpamma «Histogram», macwrabupoBaHue no
ropmsoHtann «Horizontal zoom», MacwTabuMpoBaHnMe no BepTMKanu «Vertical zoom» wmau
MacwtabrpoBaHue ocuunnorpammel «Waveform zooms.



o Bbibepute «Trigger zone A»:

» Hapucyite o6nactb 3anycka A «Trigger zone A»;

» OTKpoWTe o6nacTb 3anycka A «Trigger zone A»;

» OTKpoMTe MeHio «Zone Trigger».
e Bbibepute «Trigger zone B»:

» HapucyiTe o6nacTb 3anycka B «Trigger zone B»;

» OTKpoMTe 061acTb 3anycka B «Trigger zone B»;

» OTKpownTe MeHto «Zone Trigger».
e Bbibepute «Histogram»:

» HapucyiTte 061acTb 415 TMCTOrPamMMbl;

» OTKpoMTe MeHio «Histogram».
e Bbibepute «Horizontal zoom in»: pacTarMBaeT oCUMANOrPaMMbl B FOPU3OHTA/IbHOM
HanpaB/IEHNN.
Bbibepute «Horizontal zoom out»: CXXMMaeT OCLMIIOrPaMMbl B FOPU30HTa/IbHOM HarpaB/ieHUM
Bbibepute «Vertical zoom in»: pactarnMBaeT OCLMIIOrPaMMbl B BEPTUKA/IbHOM HarpaBJ/ieHUM.
Bbibepute «Vertical zoom out»: CXXMMaeT OCLUM/IIOrPaMMbl B BEPTUKA/IbHOM Harpas/ieHUM
Bbibepute «Waveform zoom in»: pactarMBaeT OCUMANOrPaMMbl U B FOPU3OHTA/IbBHOM M
BEPTUKA/IbHOM HanpaB/ieHMAX.
e Bbibepute «Waveform zoom out»: CXMMaeT oCUMNNOrPaMMbl U B FOPU30HTA/IbHOM M

BEPTUKA/IbHOM HanpaB/ieHMAX
Coser.
KNUKHUTE MKOHKY «Draw rect» ana nepekayeHns MeXay PEXXMMOM PUCOBaHUS NPAMOYTOJIbHOM
0621aCTU U peXMMaMKU JENCTBUM C OCLMIZIOr PAMMON.

KnMKHUTE MKOHKY «Draw rect», eciiv oTobparkaeTcs E, TO 3TO O3HAYaeT, YTO aKTMBEH
PEXXUM PUCOBAHMA MPAMOYIOJIbHOM 061aCTH.

K/MKHWUTE MKOHKY «Draw rect», ecim oto6paxaetcs [
JIEMCTBUM C OCLIMJI/IOrPAMMOM.

, TO 3TO O3HA4YaeT, YTO BKJ/IOYEH peXUM

MNpumeyaHue:

MeHio, oTo6parkaeMoe Ha BHELHEM MOAK/IYEHHOM 3KpaHe, WJIM 3HAYOK, JOCTYMHbIA ANS
aKTMBaUMM Ha 3KpaHe, MoryT ynpasnatbcA 4vepe3 Web Control. OgHako Web Control He
noAfep>KmMBaeT caeayrolme onepaumm:

e /IBOMHOM K/IMK NI€BOM KHOMKOM MbILLIM A1 NPEKPALLEHNUS 3anMcH/BOCNPOM3BEAEHUS

CMIHaN0B; U/IM OCTAHOBKU CaMOKa/IMOPOBKM.

e Bce onepauuu no nepetackMBaHMIO MbILLbIO
e Bce onepaumn No NpoKpyTKe MbILLbIO
e PucoBaHuWe npaAMoyrosibHOM 061acTH



4.9. Cnocobbl ycmaHoOBKU hapamempos

MapameTpbl ocumnnorpados cepmm DS8000-R moxHO 3agaThb ¢ nomowbio Web Control mam
BHELUHEro yCTPoMCTBA OTOGpaXKeHMA/Mbilun/Knasuatypbl. O6LMIM METOZ YCTAHOBKM NMapamMeTpoB
MoKasaH HMXe:

Ha uudpoBoM KnaBuatype BblGEPUTE 3HAYEHUE MAM e€AMHUULY M3MepeHus. [ns BBoja
3Ha4YeHMA NapaMeTpa MOXHO TaKXKe MCMNOJ/Ib30BaTb BHELLHIOW KJ/aBuaTtypy. lNocne BBoja Bcex
3Ha4YeHMM U BblbOpa TpebyeMmbiX eAuHMUL, U3MepPeHMs LudpoBas KaaBMaTypa aBTOMATUUYECKM
BbIK/IlOYaeTCA. JTO O3HayaeT, YTO HacTpoMKa napameTpoB 3aBeplleHa. Kpome Toro, nocne
BBOZA 3HAYEHUM MOXKHO TaKXKe HaxaTb KHomKy OK, 4To6bl 3aKpbiTb LUMppPOBYIO KnaBuaTypy. B
3TO BpeMsA eAnHMLA U3MEPEHUS NapaMeTpa ABNSETCSA eANHULEN U3MEPEHUS MO YMOYaHMI0. Ha
UMPOBOM KNlaBMATYPE MOXKHO TaKKe BbINOJHWUTL CAeAyloWme onepaumm:

e YpaaneHue BBeAEHHOro 3Ha4YeHUA NapameTpa.

e YCTaHOBMTb AJ11 MapaMeTpa MaKCUMMaJibHoE MAM MUHUMaJIbHOE 3HayeHue (MHorja
MaKCMManbHOE NIM MUHUMAJIbHOE 3HaYeHWe 3aZlaeTca ANA TEKYLEro COCTOAHMUA).

e YCTaHOBWUTb AN1A NapaMeTpa 3Ha4YeHMeE Mo YMOJTHaHMIO.

e OuncTnTb Nosie BBOAA NapameTpa.

[MNone BBOAa
napameTpa
Knaeuwa yaaneHns

Makc. 3HaveHue

MWH. 3Ha4eHne
Mo yMon4yaHuio

KnaBuwa Q4MCTKK

CoBeT. BblweykasaHHbIM CMOCO6 O6bLIMHO  MCMOJb3yeTCs AN HAaCTPOMKM  MapamMeTpoB
ocuunnorpada. Ans ApyrMx MeTo4oB HacCTPOMKM MapameTpoB 06paTMTECh K COOTBETCTBYHOLMM
rflaBam pyKOBOJCTBaA.

4.10. Ucnosib30B8aHue s8CmMpPoeHHOU cnpasoYyHOU CUCMeMbl
CucTeMa BCTPOEHHOM MOMOLLUM AAHHOIO ocumiorpada BKIYAET B CE6S MOACHEHUA K KaxaoM
nporpaMMHoOM KHomnKe. lNolwaroBas npoueaypa Bbi30Ba BCTPOEHHOM MOMOLLM ONMUCAHA HUKE:

1. LWENKHUTEe 3HAYOK HaBUIaLMM B JIEBOM HUKHEM YTy dKpaHa, 3aTEM KJIMKHMUTE N0 MKOHKE
Help, 1 Ha aKpaHe 0TO6pa3nTCA MEHIO BCTPOEHHOM CNPaBOYHOM CUCTEMBI.

DneMeHTLI CnpaBKy O6nacTb oTo6pa)eHus UHhopMaLUm

Coupling
BandWidin Limit
Pra

Firne
Linit
CH Vertical s

Delay Calikr
Mull
Expand




2. KnmkHute Content, 1 crnipaBo4yHas MHdOpMaumMsa oTobpasuTca Ha 3KpaHe. UHTepdenc
CMpaBKU COCTOMT B OCHOBHOM M3 ABYX CEKUMM. B neBoM ceKuMM nepeymncieHbl 3/1E€MEHTbI
CrpaBKM, a B MpaBOM OTo6GpaykaeTcsA cnpaBoYHas MHdopmaums.

Mocne OTKPbITMUA OKHa MHTepdenca CnpaBKM MOXKHO MOJYyYMTb B HEM WHdoOpMauMio B
«061aCTU OTOBPaXKeHUA>

4.11. [lpocmomp uHpopmayuu o6 onyuax

Ocumnnorpad cepvun DS8000-R nossonAetr yCTaHOBUTb pas/iMyHble ONUUM AS1A peanmsaumu
HEO6XOAMMBIX M3MEepeHUM. Jna 3Toro Heob6xoAMMO MX npuobpecTu. HasBaHMe onumu CM. B
pasgene «KoMNAeKTHOCTb», a 3aTeM YCTaHOBMUTE OMNUMKU B COOTBETCTBUMU C ITUM Pa3fesioM. TaKxe
MOXHO MPOCMOTPETb OMNuuM, KOTOpble Y)Ke YCTaHOBJEHbl B ocuuanorpade MAn akKTMBUMPOBATb
HeJaBHO NPMOBPETEHHYIO OMUMIO.

Mpocmomp ycmaHoseHHbIXx onyul
Mpu nokynke npuéopa Nosib30BaTe/b MOJyYaeT YKe YCTaHOBJ/IEHHbIE MPO6GHbIE BEPCMM OMUMM,
KoTopble aKTUBHbl 2160 MMHYT. [JNA MNpoOCMOTpa YCTAHOBJEHHOM OMUMM M CBEAEHMSA O HeH
BbINOJIHUTE C/leaytolpe AeUCTBUS:
1. KNuMKHWUTE 3HA4YOK HaBMUraumMm B JIEBOM HMXKHEM Yray 3KpaHa, B OTKPbIBLUEMCA OKHe
KIMKHUTE MKOHKY Help 1 Ha a3KpaHe 0TO6pa3nTCA MEHI0.
2. KnukHuTe KHomKy Option list, M CNMCOK YCTaHOB/IEHHbIX OMLMIA OTOBPA3MTCS HA SKPaHE.
YcmaHoska onyul
JIMLEH3MA Ha ONUMIO NPeACTaBASAET CO60M Habop CMMBOJIOB. Ha KaxkAapblM NpmM6op npuvobpeTaeTcs
YHUKaNbHaa /nuueHsua. @darn JIMUEH3UM BBLINOJIHEH B onpeaeneHHoM dopmate M UMeeT
paclwmpenme «.lic». Mocne NOKynKM onuuu HEeo6XOoAMMO MONYYMTb KU (MCNOJIb3yeEMbIM ANS
nosly4eHus MueH3mm). MNopsagoK YyCTaHOBKM ONUMK CEAYIOLWMM.
1. TonyyeHune NULEH3NKU Ha ONUUIO
3anamte Ha odwuumanbHbiM canmT RIGOL (www.rigol.eu), KnukHute License Activation B
pasgene Products and Services ana Bxoga B uHTepdenc permctpaumm «Registered product
license code».
B 3ToM uWHTepdeice BBeauTE NPaBU/IbHLIM K4, CEPUMHBbIM HOMEp npubopa, Koa
noaTeepkaeHus. KnvkHute Generate AnA MONyYEHMS CCbIJIKM Ha CKaumBaHue danna
NMueH3un Ha onumio. CoxpaHuTe ann NMUEH3MM B KOPHEBY AupekTopuio Ha USB-
HakonuTene.

2. YcTaHOBKa onuuu
Y6eamtecb, 4To damn JMLEH3MM HA OMUMIO HAXOAMTCS B KOPHEBOM Kartasiore USB-
HakonuTensa, 1 USB-HakKonuTelb NpaBUJIbHO NOAKJOYEH K ocumanorpady.
Knaeuwa Option install 6yaet akTMBHa, KAMKHMUTE 3Ty NpOrpaMMmHyto KiaBuLy AN
Hayasa YCTaHOBKM onumu. Mocie yCTaHOBKM 0TO6Pa3mnTCA COOBLIEHUE 06 YCMELHOM
MHCTannauum onuum «Option activated successfully». MpumMeyvaHue. Mocne ycTaHOBKM,
peKoMeHAyeTCA nepesarpysmTtb Npmoop.

Coser.

e TonbKo 1 dhakn IMUEH3UM HA ONUMIO AN OJJHOro NPUGOpPa MOXKHO XpaHUTb Ha oJHom USB-
HaKkonuTese, HO Ha oagHOM USB- HakonuTesne MoryT HaxoamMTbCA (am/ibl IMLEH3UN ANS
HECKOJ/IbKMX NPUBOPOB. TaKKe Hesb3sl USMEHATb UMeHa (halIoB IMLEH3MM.

e B npouecce yCTaHOBKM He pa3speluaeTca BblK/YaTb Npuoop mam mussnekatb USB-
HaKonuTesib.

o T[opaepxunaetca otnpaBka SCPI kommaHa (:SYSTem:OPTion:INSTall <license>) ana
YCTAHOBKM OMUMM. YCTAHOBKA ONUMM NyTEM BBOAA KoAa JIMLEH3MU BPYUHYHO HE
nogaepxmBaeTcs.



4.12. Hacmpolika s8epmuKa/ibHoU cucmembl

Cepuna DS8000-R npeacTaBsiieHa MOAENAMM C YeTbIpbMSA aHa/IOrOBbIMM BXOAHbIMM KaHaslaMM
(CH1-CH4). Kaxkabl1 KaHan MMeeT He3aBUCMMOE YrpaB/ieHME CUCTEMOM Pa3BEPTKM MO BEPTMKAIIM.
Cnocobbl HaCTPOMKM ANA BCEX KaHa/loB OJMHAKOBble. B 3TOM rnaBe, B KayecTBe MpUMEpa,
npeAcTaB/IEH CMOCO6 HACTPOMKM CUCTEMBI BEPTUKA/IbHOM pa3BEPTKM ans CH1. B ocumnnorpadax
DS8000-R Tonbko CH1 BKAOYEH MO YMOYAHMUIO.

4.12.1. BkatoyeHue usu sbIKJIl04YeHUe aHas10208bIX KAHAJ108

Bk/to4yeHue aHas10208bIX KaHas108

MogkntoumTe curHan K pasbeMy KaHana CH1, a 3ateM KiMKHMTE 1 B 06/1aCTU ynpaB/ieHUsA
BEPTUKA/JIbHOM CUCTEMOM Ha nepeaHen naHenn (Vertical), 4yTo6bl BKAWOYMTL KaHan CH1.
3aropuTcs noacBeTKa KHOMKKU KaHana. Ha 3ToM 3Tane B NpaBoM 4YacTM 3KpaHa OTo6paykaeTcs
MEHI0 HAaCTPOMKM KaHana, M KaHan aKTMBUpPYeTCcHA. MeTKa COCTOSIHMA KaHajla BHM3Y 3KpaHa
MoKasaHa Ha pUCYHKe HUXKe.

= 100mV

0.00V

MHdopmMauma, oTobpakaemMass B METKE COCTOAHMA KaHasa, OTHOCMTCSA K TEKYLEM HacTpoMKe
KaHasla, HO He MMeeT OTHOLIEeHMA K CTaTyCy KaHana BKJoYeH / BblkaoyeH. [locne BKAOYEHMA
KaHaJla M3MEHUTE MapaMeTpbl, TaKME KaK BEPTUKa/IbHbIM MacliTab, ropusoHTasibHas pa3BepTKa,
PEXMM U YPOBEHb 3amnyCKa B COOTBETCTBMM CO BXOAHbIM CMIHAJIOM ANA yA06CTBa HabAAEeHMA U
n3mepeHna hopmbl CUrHana.

Ecnn CH1 BKAOYEH, HO He aKTMBMPOBAH, METKa COCTOAHMA KaHasla NMoKa3aHa Ha C/ieAyroLlem
PUCYHKe. YTo6bl aKTMBMPOBaTb KaHa/, KNMKHUTE Ha «1» B MKOHKE KaHa/la B HUMKHEM YacTU SKpaHa.

1 = 100mV

0.00V

Bbik/1l04eHuUe aHas10208020 KaHaiaa

Ecnv B npaBoM 4YacTM 3KpaHa OTOGpaXkaeTcs MEHK HAcTpoeK KaHasia, KOTopbld HEeo6XoAuMOo
OTK/OYMTb (TEKYLUMM KaHa/l aKTUMBMPOBAH), LWEJ/NIKHMTE MO METKE COCTOAHMA KaHasa, 4To6bl
OTK/IIOUMTb KaHan. Ec/M MEeHI HaCTpOMKM KaHasia, KOTOpbiM HEO6XOAMMO OTKJIIOYMTb, He
oTobparkaeTcs B NMPaBOM YaCTM 3KpaHa, CHayana OTKPOMTE MEHHK HACTPOMKWM KaHana, KOTOpbIn
HEO6X0AUMO OTK/IYMTb (aKTUBU3MPYMTE KaHasl), 3aTEM LLENKHMUTE MO METKE COCTOSIHUA KaHana,
4TO6bl OTKAYMTL ero. Hanpumep, eciiv CH1 1 CH2 BKAOYEHbI, U MEHIO HAaCTPOMKKM KaHana CH2
MOKa3aHO Ha 3KpaHe, a Bbl A0JIKHbI OTKAYMTb CH1, cHavana aktMempymTe CH1 1 3aTeM WeNIKHUTE
Mo MKOHKe cTaTyca KaHana CH1, oTo6pakaeMoW Ha 3KpaHe, 4Tobbl OTKA4YMTb ero. Ecnm CH1
[eaKTMBU3UPOBaH, MeTKa COCTOAHUA ByAeT BbIrNAAeTb KaK Ha PUCYHKE HUXKE.

4.12.2. Hacmpolika sepmukasibHo2o0 macwmaba

BepTuKanbHbiM MacliTab (KO3MDDOULMEHT OTKJOHEHMSA MO BEPTUKA/IM) OTPaXKaeT 3HAYeHue
HaNPAXEeHMA Ha OAHO AeJIEHME MO BEPTMKA/IbHOM OCU. ITO YacTo BbipaxkaeTcs B V/div (B/gen). Mpu
HAaCTPOMKE BEPTUKA/IbHOM LUIKa/bl AMMJIMTYAA OCLUM/UIOrPaMMbl BGyZeT  YBe/IMYMBATLCA MU
yMeHbLlaTbcA. MHpopmauma o KoadbdrumeHTe OTKIOHEHUA OTOOparKaeTCA B METKE COCTOAHMA
KaHasa (Hanpuvmep, Kak MoKasaHOo Ha C/lefylWeM PUCYHKE) B HUXKHEM YacTu 3KpaHa 1 byzeT
COOTBETCTBEHHO M3MEHATLCA.

[ pepree——
1 i 100mV ﬁl Ko3prUMEHT OTKIIOHEHNS

[n1ana3oH peryamMpoBku Kodd®dUUMEHTA OTKIOHEHMA CBA3AH C TEKYWMM YCTaHOBAEHHbIM
ocnabneHnem npobHMKa U BXOAHbIM COMPOTMBAEHMEM. 10 yMoNnYaHUio KO3PPUUMEHT ocnabneHuns
npobHMKa paBeH 1X, a BXogHoe conpoTtuBiieHue coctaBndetr 1 MOM. B 3ToM cnyyae gmanasoH
perynnpoBku KoadduumeHTa oTKI0OHeHNA cocTaBaseT oT 1 mB/gen go 10 B/ gen.



Korga CH1 BK/IlOYEH, MOXHO OTperyanpoBatb KO3 MOUUMEHT OTKIOHEHUA C/IEAYIOWMM CMOCOOOM:

KNMKHUTE NeBoM KHOMKOM MbILM Ha METKE COCTOSIHMSA KaHasla B HMXHEM YacTu 3KpaHa. MNosBuTcs
cnegywulee okHo. LenkHuTte 3Ha4voK S - npaBoM YyacTu nons BBoga MacwTtab (Scale), 4Tobbl
YMEHbLNTb €ro UN YBENNUYUTb (T.e. CKaTue MM yBennveHue popmbl CMrHana). MOXKHO TaKxke
K/IMKHYTb B noJie BBoAa Scale, 4To6bl BBECTH ONpesesieHHOe 3Ha4YeHMe C 0TobparkaemMoM L poBoM
KNaBMaTypbl.

[MTone BBOAA 3HaYeHUA YMeHblw. YBenudeHue

Offset | 2.40V

4.12.3. U3mMeHeHue macwmaba no sepmukasau
LLlenkHMTe Ha METKEe COCTOSIHMS KaHa/la B HWMKHEWM 4YacTW 3KpaHa. B MeHl KaHana KAMKHWUTE
KHOMKy More, 3aTtem nocsiegosatesibHO KinMkHuTe KHonKy Expand, 4tobbl BbibpaTh «Center» uam
«GND».
e Center: npy M3MeHeHWN macliTaba No BepTUKanm opma cMrHana byaeT paclumpeHa nam
cXaTta BOKPYr LieHTpa 3KpaHa.
e GND: npu M3aMeHeHMM BEPTUKAIbHOM LKasibl pOpMa CUrHana byaeT paclumpsaTbCsa MK
CMMaTbCA BOKPYT MOJIOKEHMA YPOBHSA 3€MIU CUrHaa.

4.12.4. Hacmpolika sepmuKkanbHO20 CMeweHus

CMellleHre no BepTMKAZM BbIpaXKaeTCAd M3MEHEHMEM MO3MUMM YPOBHA 3eMJIM (HY/J1eBOro
YPOBHSA) A/ OPMbl CUFHaJla OTHOCMUTE/IbHO LIEHTPa B BEPTUKA/IbHOM HanpassieHuu. EamHmua
M3MEpPEHUA COOTBETCTBYET TeKylleM BblGpaHHOM eauHMUEe amnauTyapl (CM. <«EauHuubl
M3MEPEHUS aMNANUTYabl»). [lpU  HACTpPOMKE BEPTUKA/IbHOrO CMelLeHMA (OPMbl  CUMIHAJIOB
COOTBETCTBYIOLIErO KaHa/la MEepPeMEeLLaloTcs BBEpPX M BHM3. MHdbOpMauMs O BepTUKa/IbHOM
CMELLEeHMM (KaK MoKa3aHo Ha C/ieyloleM PUCYHKE) B METKE COCTOSHMSA KaHasla B HAXKHEM YacTu
3KpaHa M3MEHUTCA COOTBETCTBEHHO.

= 100mV

+40.0mV MELLEHWE MO BEPTUKANN

[vana3oH perysMpoBKM CMELEHUA N0 BepTUMKa/IM CBA3AH C TEKYWMM BXOAHbIM
CONPOTMUBJIEHUEM, KOIPPULUMEHTOM OCNABNEHMA U BEPTUKAJIbHBIM MACLLUTAaOOM.

Koraa CH1 BKAOYEH, MOXKHO HaCTPOUTb CMELLEHME MO BEPTUKANIM CAEAYIOLWMM CMOCOOOM:

LLleNKHUTEe Ha MEeTKEe COCTOAHMA KaHa/sa B HMMKHEM 4acTM 3KpaHa. losBuTcA cnepyollee
OKHO. LlenkHuTe 3Ha4voK B MpaBoM 4YacTu nonsa sBBoga CmeweHue (Offset), 4To6GbI
YMEHbLIUTb U YBENUYMUTb CMELLLEHME. MOXKHO TaKKe LWEeNKHYTb nose «CMmelleHne» ana BBoja
onpeaeneHHoro 3Ha4YeHua ¢ oTobparkaeMor LUMdpoBOM KiaBMaTypbl.

CH1

Scale 2.00v

Offset 2.40V

[MTone BBOAA 3HAYeHMs YMeHbLUeHMe YBenmyeHmne



4.12.5. Pa3sAa3ka KaHasna
HexkenatenbHble KOMMOHEHTbI CMrHaJla MOXKHO OT(MIbTPOBaTb, YCTAaHOBMB PEXMM Pa3BA3KM.
Hanpuvmep, TecTMpyeMbld CMrHan ABNAETCS MNPAMOYrOJibHbIM CUIHA/IOM CO  CMELLEHUEM
NMOCTOAHHOrO TOKa.
e Ecnu BblopaH pexum pas3Ba3KM «DC»: 06€ KOMMOHEHTbl U MOCTOAHHOrO U MepeMeHHOro
ToKa (DC 1 AC) TecTMpyemMoro curHasna npoxoAAaT B KaHai.
e Ecam BbiGpaH pexmm pa3BAsKM «AC»: TO nocTtosiHHaa KomnoHeHTa (DC) tectmpyemoro
CUrHana 6,10KkMpyeTcA.
e Ecau BbiGpaH pexmm pasBa3kM «GND»: 06e KOMMOHEHTbl U MOCTOAHHOINO U NEepPeMeHHOro
Toka (DC u AC) TecTpyemoro cMrHana 6J10KMpyoTCA.
KnnkHute Ha Coupling B MeHI0O HAacTpoOeK KaHana U BblGepuTe TUN PasBA3KKM (MO YMOJIYaHMIO
Bbl6paH DC). TeKyLimMM pekum CBA3M OTOBpaXKaeTCs B METKE COCTOAHMUS KaHasla B HUXKHEM YacTu
JKpaHa, Kak MoKa3aHO Ha pUCYHKEe HMXKe.

omV 1 ~ 100mV 1 = 100mV
+40.0mV +40.0mV +40.0mV

DC AC GND

Coser.

e Ec/M BXOAHOM MMMEAAHC YCTaAHOBAEH Ha «50 Q», To pa3BA3Ka MNPUHYAMTESIbHO
ycTtaHaB/mBaeTca Kak «DC», a MeHio Coupling cTaHOBMTCA HEAKTMBHbLIM (BblgeNEHO
CepbiM LIBETOM).

e B pexume pasBsasku «AC», BXOAHOM MMNEAAHC YCTAHaB/IMBAETCA NPUHYAUTENBHO Ha «1
MQ>», a MeHo Impedance Bbi6bopa MMNedaHCa CTAHOBUTCA HEAKTMBHbLIM (BblgeNneHo
CepbIM LBETOM).

4.12.6. Oz2paHu4YeHue noJ10Cbl NpOnyCKaHus

Cepuna DS8000-R noapepxmBaeT (pyHKUUIO OrpaHMYEHMA NOJIOCbI NPOMyCKaHMA. YCTaHOBKa
OFpaHMUYEeHMUA MNOJIOChbl MPOMYCKAHUA MOXET YMEHbLKTb LYMbl B OTOOpa)kaembix Qopmax
cuvrHana. Hanprumep, TecTMpyembiid CUrHaN - 3TO MMMYJIbCHbIM CUIHaA C BbICOKOYACTOTHbIMM
KON1e6aHUAMM.

e Korga orpaHuuyeHWe mMonoCbl MPOMYCKaHUA OTK/IKOYEHO, BbICOKOYACTOTHbIE KOMMOHEHTDI
TEeCTMPYEeMOro CMrHana NnpoxoAaaT B KaHas.

e Ec/iM orpaHMyeHue NoJsiocbl BK/IIOYEHO, M YCTAHOB/IEHO HA OAHOM M3 C/ieAyHoLMX 3HaYeHu: 20
My, 250 MIy wam 500 MIY, TO BbICOKOYACTOTHbIE KOMMOHEHTbI, MNpeBblWwanwme
3Ha4YeHMA OrpaHUYeHMA NONOChI, HEe NPOXOAAT B KaHa/l.

KAnkHUTE «1» Ana OTKpbITUA MeHIo HacTpoek CH1 1 BbibepuTe Kenaemoe orpaHuMyeHue
NoJsioCy NponyckaHuA. Ecan yctaHoBiI€HO orpaHM4eHme Nosiockl, TO CMMBOA «B» oTOBpaxaeTca B
METKE COCTOAHMA KaHaa B HAXKHEM YacTM dKpaHa, KaK MOKa3aHO Ha PUCYHKE HUKE.

1 ~ 100mV B
+40.0mV
Bbli6paHHOE orpaHWYeHMe NOJIOChI MPOMYCKaHUA 3aBUCHMT OT BXOAHOMO MMMeAaHca MCMoJib3yeMOM
moaenu ocumnnorpada, Kak nokasaHo B TabauLe HUXKeE.

BxodHol umnedaHc /locmynHoe o2paHu4eHue noJsiocbl
50 Q DS8104-R/DS8204 R: 20 Ml'y
DS803-4 R 20 MI'y
1 MQ DS8104-R/DS8204 R: 20, 250, 500 Mru;
DS803-4 R: 20 MI'y

MpumedaHue. OrpaHMYEHUE MOJIOCHI MPOMYCKaHMA MOXKET He TOJIbKO YMEHbLIMTb LIYM, HO
TaKXe MOXeT 0C/1labuTb MM yCTpaHuTb BY cocTaBastowme curHana.



4.12.7. OcnabneHue npo6bHUKo8

Cepuna DS8000-R no3sonsaeT BpyyHYyto 3a4aBaTb ocsabsieHne Npo6HMKaA. ITO BaXKHO AN
NpaBMJIbHbIX M3MEPEHUM. Mo YyMoTHaHMIO KO3 DULUMEHT ocnabneHusa paseH 1X.

KnnkHuTe «1» AnA oTKpbITMA MeHio HacTpoek CH1. 3atem KiMkHUTe Attenuation ansa Bbi6opa
HeobxoaAMMoro KoadduupmeHTa ociabneHms wyna. JocTynHble 3Ha4YeHUA NpuBeAeHbl B Tabamue.

MeHro KoaggpuyueHm ocnabneHus (omobpakaemas
¢dakmuyeckaa amnsiiumyoda cuzHa/ia)
0.0001X 0.0001:1
0.0002X 0.0002:1
0.0005X 0.0005:1
0.001X 0.001:1
0.002X 0.002:1
0.005X 0.005:1
0.01X 0.01:1
0.02X 0.02:1
0.05X 0.05:1
0.1X 0.1:1
0.2X 0.2:1
0.5X 0.5:1
1X (default) |1:1
2X 2:1
5X 5:1
10X 10:1
20X 20:1
50X 50:1
100X 100:1
200X 200:1
500X 500:1
1000X 1000:1
2000X 2000:1
5000X 5000:1
10000X 10000:1
20000X 20000:1
50000X 50000:1
MNpumeyanue:

AAna onpeaenéHHbIX LLYNoB CyLECTBYeT CUCTEMA aBTOMATUYECKOro pacrno3HaBaHMA MOAEIN U
KoaddurumeHTa ocnabnieHma. B 3Tom ciyyae HEeT He06X0AMMOCTU YCTaHaB/IMBATh €0 BPYYHYIO.

4.12.8. BxodHoli umnedaHc
Ocumnnorpad obecrneumBaeT gBa pexuma BXogHoro umnegaHca: 1 MQ (no ymondanuio) n 50 Q.
e 1 MQ: BXxoaHOM MMNeZaHC ocumanorpada o4eHb BbICOKMM, U TOK, NPOTEKAKOLLMMI U3
TECTUPYEMOM LiENU, MOXKHO MrHOPMPOBATb.
e 50 Q: obecneymBaeT corsacoBaHue ocumanorpada ¢ yCTpoMCTBOM, BXOAHOM MMMNeaHC
KoToporo coctasaseT 50 OM.
KAnMKHUTE «1>», YTOObI OTKPbITb MeH0 HacTpoek CH1. 3atemM nocnegoBaTe/IbHO KAMKas
Impedance BbiGepuTe Heob6xoauMbIM. Ecnn BbibupaeTcs «50 Q», B cTaTyce KaHana B HUXKHEMN
YacTM dKpaHa NOABMUTCA 3HAYOK «(».



MpumevaHue.
e /lnA WynoB C aBTOMaTMYECKMM onpesesieHMeEM TUNna 1 Moe I, BXOAHOE CONpOTUBJIEHUE
TakXe 6yZeT aBTOMaTMYeCKM pacrno3HaHo. YCTaHaB/IMBaTb €ro BPy4YHYH He TpebyeTca.
e HacTpoKKka BXOAHOro COnpoTUBAEHUA ByAeT BIMATb Ha AMana3oHbl BEPTMKAIbHOM LUKaJbl
KaHasla U CMeLLEeHMA.
4.12.9. UHBepmuposaHue ocyusiocpammbl
KiMKHUTE «1» ana oTKpbITMA MeHto HacTpoek CH1. MNocnegoBatesibHbIM KIMKOM Ha Invert
BKJIOYMTE UM OTKJIIOUUTE MHBEPTUPOBaHME (POPMbI CUrHana. Ecam MHBepTHUpOBaHMeE BKJIIOYEHO,
TO 3TO OTOGpaXkaeTcA B APJIbIKE KaHana.

= 100mV

+40.0mV

Ecnm uHBepcua OTKIOYEeHa, To ¢dopma CUrHasa OToGparkaeTcA O06bl4HbIM 06pa3oM; eCc/iu
MHBEPCHA BKJIHOYEHA, TO 3HAUYEHME HaMNpPAXKEHUS OCLIM/IZIOr PaMMbl MHBEPTUPYETCA (KaK MOoKa3aHo Ha
PUCYHKE HUKe). BKitoyeHue MHBEPTMPOBAHUS M3MEHUT pe3y/ibTaT MaTeMATMYECKOM onepauum U
NoB/AMAET Ha M3MepeHUe (popMbl CUrHaNa.

(a) "Invert" NHBEpCKA BbIK/IIOYEHA (b) "Invert" MHBepcus BKIOYEHA

MNpumeyaHue. Mpu BKIOYEHUN MHBEPTMPOBaHMA (DOPMbI CUIFHaMA, U3MEHMTCA TaK e cMcTema
3anycKa no poHTY MM NONIAPHOCTb CUCTEMbI 3aryCKa COOTBETCTBEHHO.
4.12.10. Hacmpoliiku npo6Hukos

AHanoroBbiM KaHan ocumsniorpacda NogAaep:KMBAeT NOAK/IIOYEHUE HE TOJIbKO MACCUMBHBIX, HO M
aKTUBHbIX MPO6GHMKOB. OH MOXKET aBTOMATMYECKM pacro3HaBaTb TEKYLMMA TUM MOAKIOYEHHOMO
NPO6GHMKA M ero Ko3pPUUMEHT ocnabneHnsa. Ans MoayyYeHMA NOAPOGHOM TEXHUYECKOM
MHdopMaumMM O nNpo6HMKaX, MOXKa/NyMcTa, 06paTMTeChb K COOTBETCTBYIOLWEMY PYKOBOACTBY
nosib3oBaTens.

KAnKHUTE «1», yTOObI OTKPbITb MEHIO HacTpoeK CH1. 3aTeM KAMKHUTE Ha Probe, 4ToObl OTKPbITH
MeH0 npobHuKa. Ecam K ocumnnorpady NOAKAOYEHbI pa3Hble NMPOOGHMKKM, ByaeT oTobpaxKaTbCA
pa3MyHaa MHbOpMaLMA O HUX, M MOXKHO BbIMOJIHATD Pa3/IMyHble Onepaumm B MEHIO.
lNMaccusHblie NpobHUKU

Ecnv naccuBHbIM NPOBHMK NOAKOYEH, HanpUmep, moaesb npobHuka RIGOL RP3500A, KanKHMTE
Ha Probe, 4TOGbl OTKPbITb MEHIO MPO6HMKA. MoAMEHI0 BbigeNEHbI CEPbIM LIBETOM M OTK/IIOYEHDI.

Coser.

[nAa HeKoTopbIX O0ObIYHbIX MACCMBHbLIX MPOOGHMKOB ocumanorpad MOXKET pacnosHaBaTb MX
KO3 dUUMEHT ocnabneHmsa aBToMaTMyYeckn. ECm 3Toro He npousoLw/io, noxasnymcra, o6paTUMTech
K pasgeny «OcnabneHme NpO6HUKOB», YTOObI BPY4YHYHO YCTaHOBUTb KO3(hDUUMEHT oCcnabneHus.

AKMuBHble Npo6HUKU

Ec/iv nogKnoYeH akTMBHBIM NPOGHMK, Hanpumep mMogenb npobHuka RIGOL RP7150, KAMKHUTE
Ha Probe, 4To6bl OTKPbITb MEHIO MPOGHMKA.



Coser.

Korga noakntodeH akTWMBHbIM MPOBHMK C MMnegaHcom 50 OM, BXOAHOE COMPOTMBEHME (CM.

«BxogHoe conpoTuBneHMe») KaHana 6yaet aBTOMaTUYECKM YCTAHOBJIEHO Ha «50 Q».

AnAa akTMBHOro NpobHMKa ocumnnorpad MoxKeT pacnosHaBaTb KO3I(PPUUMEHT ocnabnenua. Ecam

MOAK/MOYEHHbIM B JaHHbIM  MOMEHT MPOGHMK MOAAEPKMBAET pas/iMyHble KO3IMDDMLUMEHTDI

ocnabnexHua, 1o obpatutecb K pasgeny «OcnabneHve nNpPoOHMKOB», YTOObl YCTAHOBWUTL

COOTBETCTBYHOLLEE 3HAYEHME.
3adeprkKka npobHUKa

Y106bl M36eXKaTb OWMOOK pesynbTaTa M3MEPEHMA, BO3HMKAKLMX M3-3a 3a[EPXKKU Mepeaayun
Kabena wyna, ocumnnorpad obecneymBaetr (YHKUMIO PETYIMPOBKMU 3a[EPXKKM ANA aKTUBHOrO
npobHUKa. KAnKHMTE Ha Skew, a 3aTeM MCMO/b3yMTE MOSBMBLUYIOCA KNaBMATypy A/ YCTaHOBKM
BPEMEHM 3aEPKKM.
HanpsaxxkeHue cMeuwjeHuUAa

Ocumnnorpad obecneymBaetr (YHKUMIO PETYIMPOBKU HaMpAXKEHUA CMELLEHMA ANA aKTUBHbIX
NPO6HUKOB. JTa (YHKUMA MCMNONb3yeTca ANA PEry/IMpoOBKU TECTUPYEMOrO CMrHana, KOTOpbIM
NPEBbILAET BXOAHOM AMHAMMYECKMM AMANa30H YCUAUTENA NPO6HUKA, A0 COOTBETCTBYHOLLENO
AManasoHa, 4YTobbl 06ecrneyYnTb LeNOCTHOCTb OTOBparKeHMA TeCTUPYEMOro curHana. KamMkHute Ha
Bias M ucnonb3ymMte umMdpoByH KIaBMATypy, YTO6bl YCTaHOBMTb HAMpsXKEeHUE CMELLEHUS
NMOCTOAHHOrO TOKa.
UHpopmayua o npobHuUKe

KnnkHUTe Ha About, 4TOo6bl NPOCMOTPETb MH(OPMALMIO O MOAKIYEHHOM B AAHHbIM MOMEHT
Npo6HUKE, HaNpUMEp, AaHHble O MPOM3BOAUTENE, MOAE/b, CEPUMHBIM HOMEP M JaTy noc/ieAHen
Ka/sIM6pOBKMU.
Kanubposka npobHuKka

KnnkHute Ha Calibration, 4To6bl aBTOMaTU4YECKU 3anyCTUTb KaIMOPOBKY HynA AnA NPOBGHMKa.
Pa3mazHu4yusaHue npobHuKa

KnukHuTte Ha Demagnetize ans aBTOMaTMUYeCKOro pasmMarHM4MBaHuA NpobHMKa

MNpumeyaHue:

JaHHas GyHKUMA AOCTyMHa TOJIbKO Asi ONpefenéHHOro tuna wynos. Ana 6osee noapo6HOM

MHpOPMaLMM 06paTUTECh K PYKOBOACTBY nosib3oBaTens ansa wynos PCA1030/PCA2030/PCA1150

User Guide.

4.12.11. EduHuybl usmepeHua amnaumyosbl

BbibepuTe eauHULY M3MEpeHMA aMnauTyabl ANA TeKywero KaHana. /loCTynHbIMM eauMHMuaMu
usmepeHnunsa asnatca W, A, V u U. Tpu MU3MEeHeHun eanHuULbl U3MEpPEHUA, eauHMLA, CBA3aHHaA C
COOTBETCTBYHLWMMM PYHKUMAMM KaHaNa, U3MEHUTCA TaKXKe.

KnukHuTE «1», B MEHIO HACTPOMKM KaHana BbibepuTe More — Unit 1 ycTaHOBUTE KenaemMble
e AMHAULbI U3MEPEHMUA.

4.12.12. 3adeprkka

Mpu wMcnonb3oBaHuM ocumanorpacda AnAd M3MEPEHMM B peaslbHOM BPEMEHM 3aJeprKKa
nepejayM CcurHana Kabenem Mpo6GHUKA MOXKET TMpPUBECTM K OTHOCUTENBHO 6OJbllUEN
norpewHoctn (cmeweHne Hyna). DS8000-R nosBonseTr ycTaHOBMTb BpeEMSA 3a[4E€pPXKKM AN
KOPPEKLUMU CMELLEHMA HYNA ANA COOTBETCTBYHOLWEro KaHana. CMelleHue HynAa onpegenseTca Kak
CMeLLEHNE TOYKM MepeceyeHusa CUrHala M YpoBHSA 3arycKa OTHOCMTE/IbHO MO3MLMM TOYKM
3anycKa, Kak noKasaHo Ha pUCYyHKe HuKe.

Zero Offset



KakHute «1». B MeH KaHana Bbibepute More — Ch-Ch Skew. YcrtaHoBuTe Kenaemoe
3HayYeHMe NpM NOMOLLM BCM/IbIBatOLLEN KaBMaTypbl. JuanasoH ycTaHoBKKM oT -100 Hc o 100 Hc.

MpumeyvaHue. [laHHbIM NapameTp 3aBUCUT OT MOAEIM NpMbopa U BbICTABNIEHHOIO 3HAYEHMS
TEKyLLEN rOPU30HTaNIbHOM pa3BepTKM. YeM 60/blue ropM3oHTa/IbHAs pa3BepTKa, TemM 6osblie
6yAeT Wwar HaCTPOMKM.

4.12.13. Kanubposka cmeweHusa

Mpu Mcnonb3oBaHUKM ocumanorpada 4719 USMEPEHUM B peaslbHOM BPEMEHU MOXKET BO3HMKHYTb
CMELLEHME MEePEKPECTbA, Bbi3BaHHOE TeEMNEpATypHbIM APerdOM WA BO3AEMCTBMEM BHELUHEM
OKpY’Kawollen cpeabl, YTO MOXET MOBAMATb Ha pe3ynbTatbhl M3mepeHui. DS8000-R nossonser
YCTAHOBUTb CMELLEHME KANMBPOBAHHOIO HAMpsXKEHMA [ANA  KaJIMOPOBKM  HYJIEBOM  TOYKM
COOTBETCTBYHLLErO KaHasla 4J/18 NOBbILEHUS TOYHOCTU U3MEPEHUM.

KNMKHUTE Ha Ap/ibiIK nepBoro KaHana 1— More — Offset Cal. Mcnosb3yiTe BCN/bIBatOLLYHO
K/laBMaTypy UM NPOKPYTKY KOJIECOM MbILIM AS1A YCTAHOBKM 3HAYEHUA CMELLEHMA.

MpuMeyaHue. Ecnu HanpsaKeHMe B TOYKE NepeceyeHus HyIEBOM JIMHUM KaHana MMeeT 60JIbLLMM
CABMI MO amnauTyZAe, MPEBbILAKWMM AMAMNA30H HACTPOMKM HyJA, BbINOJIHUTE AaBTOMATMYECKYHO
KalMB6pOBKY mnpubopa ana obecnevyeHus Heo6XOAMMOM TOYHOCTU u3MmepeHusA. MNoapobHee cM.
«ABTOMaTM4yecKasa KanmbpoBKa».

4.12.14. Memka kaHana

Mpu6op N0 yMONYaHMIO UCMONb3yeT HOMEP KaHasia AN1a 0603Ha4YEeHUA COOTBETCTBYIOLEro
KaHana. [AnAa yao6ctBa MCNO/Ib30BaHUA MOXKHO YCTAaHOBUTb METKY AJ1A KaX40oro KaHana.
Hanpumep, «CH1».

KankHMTe Ha apablik KaHana 1 — More — Label gna Bxoga B MeHI0 yCTaHOBOK. MOXKHO
MCNONb30BaTb BCTPOEHHYIO METKY MM 3aZiaTb ee BPYYHyo. [1a BBOAA MMEHM METKU AOCTYMHbI
TpU A3blKa, BKA4asa: Chinese, English, Traditional Chinese.

MeHI0 HaCTPOMKM METKM BK/IOYAET CleAyoLmMe NYHKTbl MEHIO:

eKnmkHuTe Display ansa BKIOYEHMA MK BbIKNHOYEHMA OTOOPaXKeHUA MeTKM KaHana. Ecau
oTo6paXkKeHME BK/IOYEHO, TO OHA OTOGPAXKAeTCs B IEBOM YaCTU OCLMIOrpaMmbl. Mpu
BKAOYEHUM «CH1>» MCNoNb3yeTcA No YMOJIHaHUIO B KAYECTBE METKM.

eKnukHute Library gna sbibopa npeaycTtaHOB/IEHHbIX METOK, Takux Kak: CH1, ACK, ADDR, BIT,
CLK, CS, DATA, IN, MISO, MOSI, OUT, RX u TX.

eKnmkHute Label, u uHTEepdenc peaakTMpOBaHUS METKM aBTOMATMYECKM OTO6pPasMTCs Ha
dKpaHe. MOXXHO BBeCTM MeTKY BpyYHyl. /Jna Bblbopa cnocoba BBOAA METKM CMOTpUTE
«Co3aaTtb nanky».

Obnactb BBOAa MmeTku  ObnacTb BbibOpa BBoAa Knaeuatypa  Knaeuwa yganeHus

Bbibop BepxHero
WK HUXXHEro
perucrpa

Hanpumep, ans ycTtaHoOBKM MeTKM «Chn1» Ha BUpTyasibHOM KaaBMaType KAMKHMTE Ha «Caps»
(AOCTYMHO TONIbKO HA aHT/IMMCKOM pacKiagKe KaBuaTypbl) ANsi BbI6Gopa BEPXHErO UM HUXKHENO
permctpa seoga. KamkHute no 6ykee «C» anAa sBoga. AHa/IorM4YHbIM Crocobom BeegmTe «hnt».
Mo okoH4YaHuto BBoAa KnnkHuTe OK a5 OKOHYaHMA peaakTMpoBaHuA. Ecan otobpaxkeHne MeTKM
(Display) BkatoyeHo, To «Chn1» oTo6pasmnTCA B 1E€BOM YacTU ocumanorpammbl CH1.



YT06bl YAAMTb MM USMEHUTb BBEAEHHbIE CMMBOJIbI, MEPEMECTUTE KYPCOp CrpaBa OT CUMMBOA,
KOTOpPbIM HEO6XOAMMO YZAA/IMTb M KJMKHUTE MO BUPTYasIbHOM KHOMKE yZJasNieHust cMmBosa. Ans
peaaKTMpOoBaHMA - BBeAUTE TpebyeMbli CUMBOJ1 BMECTO Y/a/IEHHOI0

4.13. Hacmpolika 20pu3oHmasbHol cucmemsl

4.13.1. Hacmpoliika ecopu3zoHmasabHol paszsepmku

[oOpu30OHTaNbHasA pa3BepTKa, TaKXXe Ha3blBaeMas rOpM30HTa/IbHbIM MacliTaboM, oOToGparkaet
BPEMEHHOM MHTEPBAJ, NMPUXOAALWMMCS Ha OAHO AEJIeHUE CETKM 3KpaHa Mo ropu3oHTasIbHOM OCM.
O06bI4HO BblpaxkaeTca B ¢ / aen. PerynvMpyembii gnanasoH ropu30HTasIbHOM pa3BEPTKU IEKMT B
AnanasoHe ot 200nc/aen go 1000 c/pen.

Mpu MU3MEHEHWMM FOPM30HTA/IbHOM pa3BEPTKU OTOBparkaemble (POPMbl CUFHAIOB Ha BCEX KaHanax
PacTArMBalOTCA MM CKMMAKOTCA MO TOPWM3OHTA/IM  OTHOCUTE/IbHO  TEKylleM Bbl6paHHOM
rOpM30HTa/IbHOM 6a30BOM JIMHWMM (CM. «M3MeHeHue macluTaba no ropmsoHTanm»). KoadbduumeHTt
FrOpPM30HTa/IbHOM pasBEPTKU, OTOOparkaemblii B BEPXHEM JIEBOM YrJly 3KpaHa, 6yaet
COOTBETCTBEHHO TaK¥Xe M3MEHATbCA, KaK NoKa3aHo Ha PUCYHKE HUXKe.

MorKHO oTperynnpoBatb KO3(MULUMEHT rOPU3OHTA/IbHOM PasBEPTKM CAeAyOLWMMM Coco6amm:
KAMKHUTE No ApJibIKY rOpU30HTaNlbHOM pa3BépTKM. OTO6pas3nTCA MEHIO, NpeacTaB/eHHOE
Ha PUCYHKE HUXKe.

YreHLweHMe YeEenuueHHwe

MCHOﬂb3yl>'ITe KHOMKH - ANnA yMeHbLeHNA UIn yBeJsIM4EeHUA macwTtaba. Ecam KJIMKHYTb B
nosie BBoAa, ToO MOXHO BBECTU HeENOCpeACTBEHHOE 3Ha4YEeHME pa3BEPTKU.

MOXHO K/IMKHYTb MO HaBMUraLMOHHOM KHOMKE B IEBOM HUXKHEM Yr/ly 3KpaHa U Bbi6paTth Acquire —
Fine A1 BKNIOYEHUSA UM OTKIIOUYEHUA TOHKOM HACTPOMKM Pa3BEPTKM MO FOpM30HTaIU. 10 yMONHaHMIO
BKJIlOYEHA rpyb6as HaCTpoMKa.
e [pybas HacTpoMKa: 3aJaéT 3HAYEHME FOPM30OHTA/IbHOM pa3BeEpPTKM C waroM 1-2-5 BHyTpu
AManasoHa peryJsiMpoBKu.
e TOYHas HaCTpOMKA: MO3BOJISET NMPOBECTM AOMOJHUTENbHYIO MOACTPOMKY FOPM30HTA/IbHOM
pa3BepPTKMU ANA BCEX KaHAJIOB C HEOONbLUMM 3HAaYEHMEM LIara B Npejenax peryaMpyemoro
AuanasoHa.

4.13.2. Hacmpolika nonoxeHusa no 2opusoHmasnu

MonoXKeHe No ropu30HTa/IM, TaKKEe Ha3blBAEMOE MO3MUMEN TOYKM 3anycka, OTHOCMUTCA K
MOJIOXKEHMIO TOYKM 3arycKa A/iA BCEX KaHa/IoB MO FOPM30OHTAs/IbHOM OCM OTHOCUTE/IbHO LEHTpa
3KpaHa. Korga Touka 3amnycka oCUM/IIorpaMMbl HAXOAMTCA C JIEBOM (NPaBOM) CTOPOHbI OT LEHTpa
3KpaHa, MOJIOXKEHWE MO FOPU30HTANIM ABNAETCA MNOJIOKMUTE/IbHbIM (OTPULATE/NIbHBIM) 3HAYEHMEM.
Mpr M3MEHEHUM MONOXKEHMA NO FOPU3OHTA/IM, TOYKM 3anyCKa CUMrHasa U OTob6paxKaemble CUrHasIbl
ANA BCEX KaHaJIoB MepemeLlalTca BJIEBO M BMNpPaBo. 3HAayeHME MOJIOKEHUA MO FOPU3OHTa/N,
oTOOpa)kaemMoe B MpPaBOM BEPXHEM YrJjly 3KpaHa, TaKXe COOTBETCTBEHHO M3MEHAETCA, Kak

MOKa3aHO Ha PUCYHKE HUXKeE.
D 0.00s



MoKHO OoTperyimMpoBaTb NOJIOKEHME MO FOPU30HTANIM TPEMSA CMOCOBaMM:

eBpauyeHne pyukn Horizontal POSITION 3apaeT nonoxeHWe no ropusoHTaiMm A4 BCEX KaHA/I0B.
Mpy NOBOPOTE MO YAaCOBOM CTPesIKe TOYKa 3arycka nepemellaeTcsi Brnpaso, NMpPOTUB YacOBOM
CTPEJ/IKMU - BNEBO OT LeHTpa. HaxaTtue Ha pyyky Npou3BoAMT COpPOC B HY/IEBOE NOJIOXKEHME MO
rOPU30HTa/IN.

eBKNtOUMTE (YHKUMIO CEHCOPHOrO 3KpaHa M OTPEry/MpymTe TOIOKEHUE MO TOPU3OHTAIU
yectamu. MoapobHee cM. B pasgene «[lepeTackMBaHUe».

eBKtoUMTE DYHKLMIO CEHCOPHOIO 3KpaHa M KOCHUTECh METKM MOJIOXKEHMS MO FOPU30HTa/IMU B
BEPXHEM YaCTM 3KpaHa. B nosBuBLIEMCA OKHe, KIMKHMTE MKOHKY <« P> B MPaBOM YacTH Nosis BBOAA
Pos a/19 M3MEHEHMS NOJIOKEHMSA MO FOpM30HTaIM. TaKKe MOXKHO HaxkaTb nosne Beoga Pos ans
BBOZA ONpeAesIeHHOro 3HaYEHUSA C MOMOLLbI0 0TOGPAXkaeMoM LMMPOBOM KaBMaTypbl.

Horizontal

Scale |2.00ms

Pos 0.00s

YMeHblWeHne YeBenudeHue

4.13.3. Pexxum ysesnudeHua gpazmeHma
Pexxum yBennyeHusa dparmeHTa MCNosib3yeTca ANS AeTalbHOro pacCMOTPEHMA CUMrHana.

KAuKHUTE no HaBMFaLlMOHHOﬁ KHOMKe .l B 1€BOM HUXKHEM YrJ1y 3KpaHa. B OTKpbIBLLEMCA MEHIK

K/IMKHWUTE MO MKOHKE YTO6blI OTKPbITb MEHIO YCTAHOBOK CUMCTEMbI 3axBaTa. KankHUTe More —
Zoom A/15 BK/IOYEHWUA MM OTKIOYEHUA DYHKLMMU YBENMYEHWUA (DparMeHTa.
MpuMeyvaHue. ANsa BKIOYEHMS pexXMMa yBendyeHus dparmeHTa y6eamtech, YTo npuéop
HAXOAMUTCA B PEXMME OTOBPAXKEHUS OCLUMINIOTPAMM «YT».,
Mpu yBeNMYEHMU parMeHTa 3KpaH Ae/IMTCA Ha 2 YacTu.

onoxeHne no ropusoHTanu B

pexwvMe yBenuueHus dparmeHTa
CvrHan go pactarusaHus

OcHoBHas

AAAANT —
pa3eepTkalk= D srorron | (@ 0008 ST % @oov A

Pa3BepTKag
npu
yBeny.
pparmMeHTa

18 oV = 10.0mV = 500mV | = 500mV
] 0.00v 0.00v -20.0mV +20.0mV

CurHan nocne pacTarvBaHus

CurHan po yBenmMyeHus pparMeHTa (pacTarMBaHusA):

CurHan B 061acT, KOTOpas He MOKpbITa Noaynpo3paYyHbiM CUHUM LIBETOM B BEPXHEM YaCTH
3KpaHa, SBAETCA CUMTHAJIOM [0 YyBesmyeHua dparmeHTa. Ero ropusoHTanbHas pasBepTKa
(TakKe Ha3blBaeMas OCHOBHOM pa3BEPTKOM) OTOGPAXKAETCA B BEPXHEM JIEBOM YrJly 3KpaHa.



CurHan nocne ysenn4yeHma pparMeHTa:

CurHan B HMXKHEM 4YacTM 3KpaHa - 3TO pacTaHyTas Mo ropu3oHTanM dopma CurHana ms
BblAe/IeHHoro dparmeHTa. Ero ropusoHTasbHas pasBepTKa (TaKKe Ha3blBaeMas pa3BepTKOM
(parmeHTa) oTobparkaeTcs Ha 3KkpaHe. o cpaBHEHMIO C OCHOBHOM pa3BEPTKOM, 34€Ch Y/yyllaeTca
pa3peLleHmre OCLMIIOrPaMMbl.

MpumeyaHue. 3HayeHne Ko3pdHUMEHTA FOPU3OHTA/IbHOM Pa3BEPTKU JOJIKHO 6bITb MEHbLLE
WU paBHO KO3 PULMEHTY OCHOBHOM pa3BEPTKM.

4.14. Hacmpolika cucmemMbi c60pa OaHHbIX

4.14.1. Pexxumbl pazsepmkKu

DS8000-R noaaepxmBaeT TpU pexmma passepTku: YT pexum, XY pexnm u pexknm ROLL. Mo
YMOIHYaHUIO YCTaHOB/IEH peXuM YT. KAMKHMTE HaBMrauMOHHYIO KHOMKY B JIEBOM HUXXHEM YrJibl
3KpaHa. B oTKpbIBWEMCA MeHI0 KaMKHUTEe Acquire — Timebase Mode 1 BbiGepute Tpebyembii
PEXUM.
YT pexxum

B 3TOM pexxnme no ocn Y npeacTaB/ieHO HanpsaXXeHue, a no ocu X - BpeMsA.

MpumMeyaHue. TONbKO KOrAa 3TOT PEXMUM BKJIIOYEH, MOXHO BKJIOUMUTL yBeMdYeHMe dparMeHTa.
B 3ToM pexume, Korfaa ropu3oHTasibHas pa3BepTka 6onblie mam pasHa 200 mc/gen, npubop
nepexoamt B peXMM camonucua. ogpobHoCTM cmoTpuTe B pasgene «Pexum camonucua
ROLL».

XY Pexxum

B 3TOM pexmme no ocn X U Y oTobparkaeTca HanpsxeHue. PexxnMmM usMeHseT oTobpaxkeHue c

peXuma oTOO6paXKeHMA HanpsaXeHWe-BpeMa Ha 0TOOpaXKeHWe HanpaxeHue-HanpaxeHue. CornacHo

[<———————CUrHan AO/MKEH BbiTs———®
PacronioXeH No LeHTpy

- T> — -

D//C /
g
Y /

meTtoagy Jluccaxy (Lissajous) TakMM Cnocob6om yaoOHO M3MepATb PasHOCTb a3 Mexay ABYMA
CMIHa/laMM OAMHAKOBOM YacTOTbl. HUKe NnpMBEAEH PUCYHOK MPUHLMMIA M3MEPEHUA Pa3HOCTHM das.

km

CornacHo sin8=A/B nnn C/D, rae 8 - 310 yron pasHocTM a3 Mexay KaHasamM, a 3HadeHua A, B,
C, D yKasaHbl Ha p1CyHKe cBepxy. M3 3TOro MOXHO MolyYMTb Yros pa3HoCcTH ¢as:

8=+arcsin(A/B) vnu xarcsin(C/D)

Ecnv ocHoBHasA ocb 3namnca HaxoamuTca B KBaapaHTe |, lll, To nonyyaembin yron pasHoctu das
AOJIKEH HaxoauTbCA B KBa- ApaHTte |, IV, 1o ectb BHYTpU (0~7t/2) mav (3n/2~2xn). ECiv ocHOBHaA
0Cb 3/1IMMNCa HaxoAMTcsA B KBaapaHTe ll, IV, To nosiy4aembiit yron pasHocTu das Ao/IKEH HAX0AMTbCS
B kBagpaHTe I, Ill, To ecTb BHYTpU (1t/2~1t) am (n~3m/2).

®OyHKUMA X-Y MOXKET MCNOJIb30BaTbCA ANA U3MEPEHUA Pa3HOCTM (a3 NpU MPOXOXKAEHUM CUrHaNA
yepes TeCTMpYeMOoe YCTPOMCTBO. MoAK/IIOYEHHDBIM K 3N1eKTpoLenu ocumaiorpad npoBepuT BXOAHOM
M BbIXOAHOM CMIHa 3N1EKTPOLENM.



Mpumep nNpuUMeHeHUA: U3MepeHue pa3HOCTM a3 CUMrHaNoB ABYX

KaHanoB. Mcnonb3ysa metog Jinccaxy:

1. Moaaanm cUHycouaanbHbIM curHan Ha CH1, a ApyroM cMHycomAaanbHbIM CUrHAA C TOM Ke
YacTOTOM M aMNIMTYA0M, HO cO caBuromM a3z 90° nogaamMm Ha CH2.

2. Bknounm pexxmm otobparkeHnsa XY. 3aTeM yCTaHOBMM NOAXOAALLY0 Pa3BEPTKY Mo
rOPM30HTA/IM M HYaCTOTY BbIGOPKMU 4151 XOPOLLEero otobpaxkeHua purypbl Jinccaxy u yaobcTea
MU3MEPEHUM.

3. HacTpoum pasBEépTKY Mo BEPTUKA/IM U CMELLEHUE, UCMNOJIb3YA APJIbIKM KaHA/IOB B HUMKHEMN
yacTu 3KpaHa. OTobparkaemas durypa Ao/KHa UMETb BUA, NPUBEAEHHBIM Ha PUCYHKE HUMKE.

4. CornacHoO pMCyHKY paccTosiHMe OT nepeceyeHmnsa Kpyrom ocu X 1 ocu Y A0 Hayasna KoopauHat
npuonusutenoHo pasHoe A/B(C/D)=1. TeM camMbiM Mbl NONYYMIM Yros pasHOCTU a3
paBHbIM 8=+arcsin1=90°.

MNpumeyanne. B pexume XY kaHanbl CH1 1 CH2 npuHyamtenbHo BkAoYeHbl; CH3 u CH4
NPUHYAUTENIbHO OTKJIIOYEHbl. MaKCcMMasibHasa YacToTa AMCKpeTu3auuu B pexmnme XY
coctaBnfeT 2,5 Bbi6/c. Kak npaBwsio, 605ee AJMHHBbIA CUTHAN MOXKET 06ecrneymTb
nyyiwmn  3acdbdekT otobpaxkeHma durypbl Jinccaxky. Ho M3-3a orpaHuuYeHus ray6uHbl
NaMATU HEOOXOAMMO YMEHBLUMTb YacTOTy AMCKpeTM3auuM CUMrHasa, 4tobbl 3axBaTUTb
60/s1Iee AJIMHHBIM CUrHan (cM. pasgen «FnyéuHa 3anmcu»). CneaoBaTesnibHO, BO Bpems
M3MEPEHMA MpPaBMJIbHOE YMEHbLUEHWE YAcTOTbl AMCKpPETU3auuM MOXKeT obecneynTb
Nyywmi 3 dekT oTobpaxkeHns durypbl Jiuccaxy.

Cnegytowme dyHKUMM HeaocTynHbl B XY pexume: «Pexnm yBennuyeHua dparmeHTa»,
«OTObOpaxkeHne BekTopaMu», «LlKkana», «/JlekogMpoBaHue nNpoTOKO/I0B», «Pexnm coopa
AaHHbIX», «TecTupoBaHue ['ogeH / He rogeH», «3anucb M BOCNpOM3BEAEHME CUIHaNA» U
«YCTaHOBKa BpeMEHM NocieCBeYEHUA>.

Pexxum camonucuya ROLL

B 3TOM pexume curHan o6HOBASETCS c/ieBa HamnpaBo. JOCTYNHbIM AManasoH FOpM30HTasIbHOM
wkanbl coctaBnsaeT ot 200 Mc A0 1 KC. KIMKHUTE HaBMraLMOHHYIO MKOHKY B JIEBOM HUXHEM Yyriy
JKpaHa, B OTKpPbIBLIEMCA MEHI0 KAMKHUTE Acquisition, ganee More — Auto ROLL ana Bbi6opa
«ON». C1cTema aBTOMaTH4eckM nepexogmt B pexxmm ROLL, N MeaneHHas pa3BepTka OTCYTCTBYeT.

MprMeyvaHue. Ecin BKAKOYEHO pexXuM yBeanveHne dparMeHTa, To Npu akTueaumm pexxmma ROLL
OH OTK/IIOYMTCA aBTOMATMYECKU. pU NOBTOPHOM BKAOYEHUM peXMMA «YT» pPEXUM yBEIMYEHUS
dparmeHTa 6yaeTr cHoBa BKAoYeH. Cneayiowpe @YHKUMM HepocTynHbl B perrme ROLL:
«HacTpoMKa nosoxeHMs No rOpU30OHTaNU> (AOCTYMHO, KOrAa ocumasiorpad HaxoAMTCs B paboyem
COCTOAHMN «Stop»), «Penm yBennyeHua pparmeHTa», «3anyck ocuunanorpada», «JekoamposaHue
NpOTOKONOB», «TecTupoBaHMe [ogeH / He roageH», «3anucb M BOCMPOM3BEAEHME CMUrHasa»,
«YCTaHOBKa BpeMeHM Noc/ieCBeYeHUSA».



MepgneHHaa pasBepTKa. JTOT peXMM MNOX0X Ha pexmm camonucua ROLL. B pexunme YT,
Koraa ropusoHTasibHaa pa3BepTKa ycTaHoBaeHa Ha 200 Mc/aen uam meHee, Nnpuoop nepexoaut
B PEXMM «MeAJIEHHOM pa3BepTKU», B KOTOPOM CHayana MoJiydaeT JaHHble C/ieBa OT TOYKM
3anycka, a 3atem oXxuZaeTt cobbiTMA 3anycka. locne nosasneHua Tpurrepa npuéop npoaosKaet
oTo6pakaTb CMrHas/l CrpaBa OT TOYKM 3anycKa. [pu HabnoaeHnn HY curHana B pexxmme meaieHHOM
pasBepTKM peKOMeHAYyeTCA YCTaHOBUTb «Pa3BA3Kka KaHana» B «DC».

4.14.2. Pexkum c6opa daHHbIX

Pexxnm cbopa AaHHbIX UCNOb3yeTcA ANA ynpaBAeHUA Tem, Kak (popMMpoBaTb TOYKU CUrHana
n3 ToyeK BblbopkM. DS8000-R nogaepkuaet Tpu cneayrowmx pexxmma: Normal, Average, Peak.
Mo ymonyaHuio BbibpaH pexum Normal.

KNMKHUTE MO HaBMrauMOHHOWM KHOMKE B JIEBOM HWMXKHEM Yr/ly 3KpaHa. B nosBMBLUIEMCS MEHI0
KNMKHKUTE no Acquisition — Acquisition 4To6bl BbIGpaTh TPEGYEMBIN PEXUM.

O6bI4HbIU (BbI6GOPKA)

B 3TomM pexume ocumanorpad NpomsBOAMT BbIGOPKY C 3afaHHbIM (DMKCUMPOBAHHbIM MHTEPBAJIOM
BPEMEHU [11 BOCCTAHOBJIEHWUA (DOPMbI CMrHana. A8 GO/bLUIMHCTBA CMIHAJIOB MCMOJIb30BAaHUE 3TOro
peXMMa MOXKET 06eCneymnTb HamlyyLlee 0TobparKeHUe CUrHana.

YcpedHeHue

B 3TOM pexkmme ocumnnorpad ycpegHaeT CUrHaibl OT HECKOJIbKMX BbIOOPOK, YTOObl YMEHbLUMTD
CNIyYaMHbIA LWYM WM YNyYlliMTb BEPTMKA/IbHOE paspelleHue. bosbliee YMc/io CpefHUX 3HaYeHuM
MOXKET CHM3UTb LYM U YBEUYMUTb paspelleHre No BEpPTMKasIM; B TO Ke BPeMsA, 3TO 3aMeanmT
peaKkuMio Ha UBMEHEHME CUTHaNa MPU €ro 0TOGParKEHUM.

Mpu BblGOpEe pexmma «Average» MOXKHO YCTAHOBUTb HEOGXOAMMOE KOJIMYECTBO YCPEAHEHMM,
MCNonb3ys UMdpoByo KnaBuaTypy. Koam4ecTBo ycpeHEHUIM BbIYMCISETCS, KaK YMC/I0 B CTENEHM
2. Ecam BBegeHO He COOTBETCTBYHLWEE YMCAO, TO ocumnnorpad aBTOMATUYECKM YCTAHOBMT
3Ha4YeHWe, KOTOpPOE MEHbLLE BBEAEHHOIO M Haubonee 6M3Koe K YMCay cTeneHu 2. Hanpumep,
ec/n Bbl BBeAeTe 9 C MOMOLWbI UMGBPOBOM KnaBMATypbl, KONMYECTBO YCPEAHEHMM 6yaeT
aBTOMATUMYECKM YCTAHOB/IEHO paBHbIM 8.

KonmyectBo ycpeaHeHMM MOXKET 6biTb BbiGpaHo M3 paja 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024,

2048, 4096, 8192, 16384, 32768, 65536. o ymon4aHmio paBHo 2.

RIGOL @b [HL 200us m?osniﬁ TOP/RUN i; 0.00s JA £ @samva

1 = 200mv ¥ = 200mV Q|
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Ocuyunnozpamma c ycpeoHeHuem 128 pa3



Mukosbili demexkmop

B aTOM pexxnme ocumnnorpad nosyvyaer MakCMMmasbHble U MMHUMAJIbHblE 3HAYEHMA CMrHana B
MHTEpBasie BbIGOPKM, YTO6bI MONYYMTb OrMOAIOLLYHO CUIHAMA MM Y3KMIM UMIMYJIbC, KOTOPbIM MOXET
6blTb MOTEPSH. B 3TOM pexxMMe HaNoKEHUE CUIHaMa HE NPOUCXOAMT, a OTOBparKaeMbIN WyM 6yaeT
6o/bLue.

B 3ToM pexume ocumnnorpad MoXKeT 0Tob6paxkaTb BCE MMMYJbChbl, LWMPMHA KOTOPbIX paBHa
nepuoAay BblIOOPKM.

Bbicokoe pa3peweHue

JTOT peXXMM UCMNOJIb3yeT METOA NepeamcKpeTusaumm ANsa yCpeaHEHUA COCeaHMX TOYEK BbIOOPKM
CMrHana. 37O YMEHbLIAET C/IyYaMHbIM LIYM Ha BXOAHOM CMrHasne, reHepupyeT ropasfo 6osiee
niaBHY0 (POPMyY CMrHana Ha 3KpaHe U yay4dllaeT BEPTUKAJIbHOE paspeLleHme.

PexuMmbl «YcpegHeHMe» W «BblCOKOe pa3spelueHue» MCMob3ylT pas/iMiHble MeToAbl
ycpeAHeHusA. B nepBom cayyae MCnob3yeTcsa «CpegHee 3HaYeHME No HECKOJIbKMM BbIGOPKaM»,
a BO BTOPOM - «CpejHee 3Ha4YeHue 3a O4HY BblOOPKY>.

B pexnme «Bbicokoe paspeleHue» ocumanorpad MoBbILAET TOYHOCTb M3MEPEHMS 3a cyeT
YMEHbLUEHMA MONO0ChI NPonycKaHuA. MNpu KaKAOM M3MEHEHMM 4acTOTbl AUMCKPETM3auMM B JIEBOM
HUXKHEM YI/ly 3KpaHa NosAB/IAETCA OKHO, OTOOpakalLlee TEKYLLYH MoJIOCy NPonyCKaHuA.

B pexume «BbiCOKOe paspelleHWe» MaKCMMasbHas 4acToTa OOHOB/IEHMA CMrHana He
noaaeprkmMBaeTcs.

4.14.3. Auckpemusayus

10T ocumnnorpad noaaepKMBaeT TONIbKO PEXMM BbIOOPKU B peasibHOM BpeMeHu. lNpu agaHHOM
meTtoae ocumnnorpad ocywecTBAseT BbIOOPKY NMpMv OAHOM 3anycKe M oTtobpaxkaeT curHan. Camas
BbICOKaA YyacTtoTa AMCKpeTU3aumMm B peaslbHOM BPEMEHM Ha aHasioroBoM KaHane cepmn DS8000-R
coctaBnset 10 'BbI6/c (5 MBbI6/C ana DS8034-R). Tekywan 4acTtoTa AUCKpeTM3aUMmn oTobpakaeTcsa
Ha Ap/sibike CH SampleRate.

CoBeT. Eciv KNMKHYTb No KHonke RUN/STOP ans ocTaHOBKM BbIGOPKM, TO OCLMANOrpad CoOXpaHMT
NOC/NIeHIO 3axBaYyeHHY ocuuniorpammy. B 3to Bpema Bbl MoxeTe mMcnosib3oBaTb ynpasieHue
BEPTMKA/IbHOM MJIU TOPU3OHTAJIbHOM CUCTEMOM A/l OTKJIOHEHUS CMTHaa Mo FOPU30HTa/IU, CKaTUS
WU PACTAXKKMU CUrHana.

4.14.4. Yacmoma duckpemusayuu

JMCKpeT13auma - 3To Npouecc npeobpa3oBaHMA aHAJIOrOBOro CMrHasa B UMMPOBOM CUrHaN
Ha 3alaHHOM BpPEMEHHOM WHTepBajse WU Mocaejylero Mx BOCCTaHOBAEHMA. YacToTa
AMCKpeTU3auum ABaseTcs 06paTHOM OT BPEMEHHOMO MHTEpBasa.

YacTtota AMCKpeTM3auMu aHasJIoroBOro KaHajsla CBfi3aHa C TEKYLWMM PEXMMOM KaHana.
MaKkcrMaibHaa 4actota AMCKpeTM3auum B pPEXUMME peasibHOro BPEMEHM B OAHOKaHa/IbHOM
pexxume ocumnnorpada cocrtasndeTt 10 Bbi6/c. MakCcMManbHaa 4acToTa AMCKpeTu3auuM B
peXXMme peasibHOro BpeMEHMU Npu ABYX aKTUBHbIX KaHanax - 5 BbI6/c, a MakCMMabHadA YacToTa
AMCKpeTU3aumm Npr YeTblpéX aKTUBHbIX KaHanax - 2,5 Bbib6/cC.

Coser.

OAHOKaHasIbHbIM PEXMM: TOIbKO OAMH U3 YeTblpex KaHanoB (CH1/CH2/CH3/CH4) BkatoyeH.

ABa AKTMBHbIX KaHana: m6o CH1 mam CH2 BrkatoyeH; n6o CH3 mam CH4 BrkAOYEH.

MpuMeyaHme. YacTota AUCKpETM3ALMM OTOOPAXKAETCS B CTPOKE COCTOSHMA B BEPXHEM YacTu
3KkpaHa 1 B MeHto CH SampleRate. YT06bl M3MEHUTbL YaCcTOTy AMCKpPETM3aUUM, KIAMKHUTE MO
AP/IbIKY (Hcone 5 BEPXHEM YaCTU 3KpaHa M HACTpPOMTE Pa3BEPTKY MO FOPU3OHTA/IM MU
ryouHy NamATH.



B/MsiHME HM3KOM YacCTOTbl AMCKPETM3aLMM Ha OTOBpaKeHME CUrHaNa:

1. UcKarkeHus ¢opMbl CUrHana: Korga 4acToTa AMCKPeTM3aLUmMm C/IMLIKOM HU3KasA, HEKOTopble
AeTasm (opMbl CUrHana TepAlTCA, M OoTobpa)kaeMas KpMBash MOXET JO0BOJIbHO CWMJIbHO
OT/IMYATbCA OT (PAKTUYECKOM.

2. ANMacuMHr (Ha/loKEHME) CMrHafa: €ec/M YacToTa AMCKPETM3aUMM BABOE HUXKE, YeM
(bakTMyecKas yacToTa curHana (4actota HaMKBMCTa), TO YacTOTa CMrHana, BOCCTAHOB/IEHHOIO MO
JlaHHbIM BblIGOPKM, MEHbLLE, YeM (haKTMYECKas YacToTa CUrHana.

3. TMponyck wuHdOpMauMM: Korga 4actota AMCKPETM3aUMM CAMILKOM HU3KaA, CUrHan,
BOCCTAHOBJIEHHbIM M3 JJaHHbIX BbIGOPKU, HE OTPArKaeT BCO (paKTMYECKY MHOPMALMIO O CUrHane.

Mponyck
uMnynbca

4.14.5. 'ny6uHa 3anucu
FnybmHa 3anmMcu - 3TO KOJIMYECTBO TOYeK ocumanorpada, Kotopble MOryT ObiTb COXPaHEHbI 3a
OZMH 3anycK. JTO OTpaXaeT BO3MOXKHOCTb XPaHEHWS COBPAHHbIX JaHHbIX. JaHHbIM ocumaiorpad
OCHaLLEeH namaTbto rny6mHom go 500 M Touek (onums).
Trigger Point

T

Pre-sample Delayed Sampl

Memory Depth

'nybuHa 3anucu



Cnepyioliee ypaBHEHWE MOKa3blBae€T OTHOWEHWMA MeXAy TJly6MHOM 3anucH, YacToToM
AMCKPETM3aLMM M TOPU30HTA/IbHOM Pa3BEPTKOM:

MDepth = SRate x TScale x HDivs

MDepth - rny6buHa 3anmcu. EamHmnua namepenusa - Touku (pts).

SRate - yactoTa gMcKpeTmsaumm. EgmHuua namepenmsa - Boelo/c (Sa/s).

TScale - ropmMsoHTanbHaA passepTka. EgMHMua namepenusa - c/aen (s/div).

HDivs - KoIM4ecTBO Ae/IeHUM NO ropM3oHTanu. EauHMua usamepenums - aen (div).

CnepoBatesibHO, MpU TOM e FOpPM30HTAa/IbHOM pa3BepTKe 6osibluad raybuMHa 3anucu MOXKeT
o6ecneynTb 60/1e€e BbICOKYH HacTOTy AUCKPEeTU3aLmM.

B MeHio Acquisition kankHute Mem Depth ansa Bbibopa He06x0AMMOM TNy6MHbI 3anmcu. [lo
YMOJI4aHMIO FNyO6MHA NamMATH paBHa TM. T1ybuHa namATM aHa/IOrOBOro KaHasia CBfA3aHa C TeKYyLMM
peXXMMOM KaHana.

B oagHOKaHa/IbHOM peXkume AoCTynHasA raybmHa 3anmcu BraYaeT Auto, 1 Kpts, 10 Kpts, 100 Kpts,
1 Mpts, 10 Mpts, 25 Mpts, 50 Mpts, 100 Mpts, 125 Mpts, 250 Mpts 1 500 Mpts.

B aByxKaHa/IbHOM peXuMe A0oCTynHasa rnybéuHa 3anmcu BratodaeT Auto, 1 Kpts, 10 Kpts, 100 Kpts,
1 Mpts, 10 Mpts, 25 Mpts, 50 Mpts, 100 Mpts, 125 Mpts 1 250 Mpts.

B pexnMe BCex BKJIOYEHHbIX KaHa/IoB AOCTynHasa raybmHa 3anucu BrkatodaeT Auto, 1 Kpts, 10
Kpts, 100 Kpts, 1 Mpts, 10 Mpts, 25 Mpts, 50 Mpts, 100 Mpts n 125 Mpts.

MNpumeyvaHue. B pexmme «Auto» ocumnnorpad aBToMaTUYECKM BblIOMpPaET rnyomHy 3anmcu B
COOTBETCTBUM C TEKYLLEM YACTOTOM AUCKPETM3ALMM.

4.14.6. Anti-Aliasing (canakusaHue)

Mpu 60/1€€ HU3KOM CKOPOCTM pa3BEPTKMU YAcCTOTA AMCKPETU3ALMM YMEHBLLIAETCSA, U MOXKHO
MCNO/Ib30BaTb CMELMasbHbIM aNrOpUTM OTOBpaXKeHUs, YTO6bl MMHUMU3MPOBaTb BO3MOXKHOCTb
Ha/I0¥KEHUS CUTHANOB (aNlaM3nHra).

B MeHto Acquisition KaMKHUTe Anti-aliasing 4ToObl BKAKOYUTD MW OTKAOUYMTL (PYHKLMIO
crnaxkmBaHuA. Mo yMoN4aHUo CriaxknBaHue oTKAYeHOo. B 3ToM cay4vae 601ee BEpOATHO
reHepupoBaHME NI0XKHbIX CUIHAJIOB.

MNprMeyvaHue. JTa PyHKUMA A0/IKHA ObITb BK/IKOYEHA, KOr4a FrOpU30HTa/IbHas pa3BepTka UMeeT
60/1bLLIOE OTKJIOHEHME OT Nepuoja TeCTMPYEMOro CUrHana (Hanpumep, Korga ropMsoHTasibHas
pa3BepTKa NpeBbIAET NATUKPATHBIM NEpUoj TECTUPYEMOrO CUrHaNa).

4.14.7. U3meHeHue macwmaba no 2opu3zoHmasnu
M3MeHeHMe MacluTaba No ropM3oHTa/IM YKa3biBaeT Ha OMOPHYIO MO3MLMI0, OTHOCMTEIbHO KOTOPOM

dopma cmrHana pactarmBaeTca Mam ckumaeTca. B pexxume YT B MeHio Acquisition KaMkHUTe More

— Expand 1 3ateM BblGepuTe OMopHyt nosuvumio. Ocumnnorpad noaaep:uBaeT caeayloume

BapuaHTbl: Center, Left, Right, Trigger, u User. Mo ymonyanuto 31o «Center».

eCenter: nNpu M3MEHEHUWN FOPU3OHTA/IbHOM pa3BepPTKM opMa CurHana byzeT pacTarMBatbCa MU
CXXMMaTbCA N0 FOPU30OHTAZIM OTHOCMUTE/IbHO LIEHTPa 3KpaHa.

eLeft: Npu M3MEHEeHWM TOpM3OHTa/IbHOM pa3BepTKM (opma CurHana GyaeT pacTArnBaTbCs WM
CXMMATbCA NO FOPM30HTA/IM OTHOCUTE/IBHO KPamHE IEBOM NO3MLMM HA SKpaHe.

eRight: npu M3MeHEeHMM FOpU30OHTaNIbHOM pa3BeEpPTKU (popMa CUrHasa GyAeT pacTArMBaTbCA MM
CXXMMATbCA NO rOPM30HTAIM OTHOCUTE/IBHO KPalHE NMpPaBOM NO3ULMKM HA SKPaHE.

eTrigger: Npyv U3IMEHEHMU FOPU3OHTA/IbHOM pa3BeEPTKU popMa CUrHasa ByaeT pacTArMBaTbCA MU
C’KMMATbCSA NO FOPM30HTA/IM OTHOCUTEIbHO TOYKM 3anycKa.

eUser: Npu M3MEHEHUM FOPU30HTa/IbHOM pa3BepPTKMU hopma CMrHasia 6yaeT pacTArmMBaTbCs UM
CKMMATbCS MO FOPM30HTAIM OTHOCUTEJIbHO 3alaHHOM MOJIb30BaTeIEM NO3ULUM.

NpuMeyaHue. JTa PyHKUMA HeZOCTyNHA B pexkume YT ¢ BbligeneHmem dpparmeHTa, XY pexume 1
pexume camonmcua ROLL.



4.15. Cucmema 3anycka ocuusaozpada

Monb3oBaTenb AO/KEH 3ajaTb OMNpefesieHHOe YC/I0BME 3arnycKa (TpUrrepa) B COOTBETCTBMM C
Heo6XxoAMMbIMM TpeboBaHWAMKU. Korga cuvrHan yaoBneTBOpsAeT 3TOMY YC/I0BWIO, ocumanorpad
3axBaTblBaeT 3TOT CUrHaJ/, @ TaKXKe y4aCTOK A0 M NOC/ie TOYKM 3anycKa, M OToOpakaeT Ha 3KpaHe.
LUmdposot ocumnnorpacd HenpepbIBHO NPOU3BOAUT BbIGOPKY (DOPMbI CUrHA/Ia HE3AaBUCUMO OT TOr O,
CTabWU/IbHbIM 11 TPUITEP, HO TOJIbKO MPaBUJ/IbHbLIM TPUITEP MO3BONSET CTabW/IbHO OTOGpaXKaTb
M3obparkeHMe Ha 3KpaHe npubopa. CucTema 3anycka obecnedymBaeT TO, UYTO KaxKAblM pas
rOpU30HTa/IbHasA pa3BepTKa MM CO0p AaHHbIX HAYMHAETCA C OnpefesieHHOro MNojb3oBaTesieM
YC/IOBUSA, @ MMEHHO, KarKJas pasBepTKa CMHXPOHMU3MPYeTCA CO COOPOM AaHHbIX, M NOJIyYEHHbIe
CMrHa/Ibl HaKNaAblBalOTCA TakKMM 00Opa3oM, 4YTO Ha 3KpaHe oTobpa)kaetca CTabuabHoe
n3obparkeHme. HacTpolKku Tpurrepa Lo/KHbl OCHOBbIBATbLCA HAa 0CO6EHHOCTAX BXOAHOMO CUrHasna.
YT106bl 6LICTPO 3axBaTUTb Kenaemyk ¢OpPMYy CUrHana HEO6XOAMMO MOHMMATb KaKOM CMrHan
Tectupyetca. [JaHHbiM  ocumnnorpad NpeAocTaB/AET MHOXKECTBO TMMOB  3amyCcKoB. JTO
npeaocTaB/iseT No/ab30BaTe/Il0 pa3Hoo6pasune Bblibopa.

4.15.1. HUcmoyHuK 3anycka
K/MKHUTE MO HaBMrauMOHHOM KHOMKE B JIEBOM HWMMKHEM YrJly 3KpaHa, B MOSBMBLLUEMCA MEHHO

KJIMKHUTE MO MKOHKEe ANA nepexoZa B MEHIO HACTPOEK CMCTeMbI 3anycKa. KankHuTe Source ana
Bbl6opa TpebyeMoro MCTOYHMKA.

AHanorosble KaHanbl (CH1-CH4), ceTb nepemeHHoro Toka (AC Line) nau BHewHun (EXT) Bxoa
MOryT ObITb BblOpaHbl MCTOYHMKOM 3anyckKa.

Bxop aHanoroBoro KaHana:

BxoaHble curHanbl, noctynawwpe B aHanorosble KaHasbl CH1-CH4, mMoryT mcnosb3oBaTbCA B
KayecTBe MCTOYHMKOB 3amnycKa. He3aBMCMMO OT TOro, BKJ/IKOYEH JIM BbIGpaHHbIM KaHaa UM HeT,
KaHa/ MOXXeT HOpMaJibHO paboTaThb.

BHewWwHMM 3anyckK:

BHELWHMM MCTOYHUK MOXKET MCNOJIb30BaTbCA AJ1S 3anyCKa Ha MNATOM KaHaslie, B TO BPEMS KaK BCe
OCTaJibHble YeTblpe KaHasia MoJslyyaloT AaHHble. CUrHan 3anycka (Hanpumep, BHELWHMM TaKTOBbIM
CUrHaN MAM CUIHAN C TECTUPYEMOrO YCTPOMCTBA) MOXKET ObiTb Bbl6paH B KayecTBE MCTOYHMKA
3anycka EXT u 6yaeTr nopaBaTbCA 4epe3 pasbemM Bxoga BHelwHero 3anycka [EXT TRIG].
JloCcTynHo 3aiaHMe yC/I0BMUSA 3amnycka B Auana3oHe ypoBHer oT -5 B go +5 B.

CeTb NnepemMeHHOro Toka:

CuvrHan 3anycka nogaeTtcs vyepes BXOZ NUTAHUA NEepeMEeHHOro Toka ocuuanorpada. 3anyck no
CeTU NepeMEHHOro ToKa 0ObIYHO MCNOb3YeTCA ANA UBMEPEHUA CUIHANOB, OTHOCALLMXCA K YacToTe
NnepemMeHHoro Toka. Hanpumep: BbIXOAHOM CWMIHa/i CTAbU/IbHOMO 3anycka TpaHCHOPMaTOPHbIX
NOACTAHUMM, T[/IaBHbIM 06pa3oM, 3TOT MCTOYHMK 3amycka MCMosb3yeTca AN8 MNpoBeAeHUs
M3MEPEHMUM B 061aCTU 3N1EKTPOIHEPTETHKM.

4.15.2. YposeHb 3anycka / lMopozosbil yposeHb
PerynupoBka ypoBHA 3anycka / MOporoBoro ypoBHA CBA3aHa C TUIMOM MCTOYHMKA 3arnycKa.

e Ecnu BbiGpaH UCTOYHMK 3anycka oT CH1 go CH4, KankHUTE no Ap/biKy B &l B NPaBOM
BEPXHEM YrJly 3KpaHa. 3aTem B NOSIBMBLUEMCS OKHe «Trigger Setting» 3asanTe TpebyeMbli
YPOBEHb MOPOrOBOr0 HAMpPSXKEHUA MPU NOMOLLM BCNJIbIBaOLEN LM(POBOM KnaBUaTypbl B
none «Level». TaK e MOXHO MCNO/b30BaTb CTPEJIKM BBEPX M BHU3 ANA PErY/IMPOBKU
YypoBHA. Bo BpemsA peryampoBKM JIMHMA YPOBHA TpUrrepa (LUBET JIMHUKM YPOBHA 3anycka
[ONXeH COOTBETCTBOBATb LIBETY KaHasla) U METKa Tpurrepa «T» 0TO6parkarTca Ha SKpaHe
M NepemMelLarnTca BBEPX U BHM3 C M3MEHEHMEM YPOBHA 3arnycKa. Korga mM3meHeHue
YPOBHA 3arycka fnpeKkpawaeTca, TO JIMHMA YPOBHA 3arycka Mcye3aeT C 3KpaHa NpUMepPHO
yepes 2 c. TeKyLlee 3HaYeHMe YPOBHA TpUrrepa 0To6paxaeTca B BEpXHEM MPaBOM Yriay
3KpaHa.




MpumeyaHue. MNpu 3anycke no cirHanam Tvna Runt, ckopoctn HapacTtaHMaA Slope, no
OKHy Window, HE06X0AMMO YCTAaHOBMUTb BEPXHUM M HUNKHMI Npesen ypoBHA 3anyckKa.
PasHMUa MeXAay TEKYLEN BEPXHEM U HUKHEMN FPaHMLIEM YPOBHS 3anycKa oTobparkaeTcs
B NPaBOM BEPXHEM YacTM 3KpaHa. JlBe MeTKkM ypoBHA 3anycka (T1 m T2) otobpakaroTcs
B JIEBOM YaCTM 3KpaHa. Mexay Tem, uHdopmaLua 06 ypoBHeE 3anycKa B peKMMe peasibHoro
BPEMEHMU OTOGPAXKAETCA B JIEBOM HUMKHEM YaCTM dKpaHa, KaK NMOKa3aHO Ha PUCYHKE HUXKeE.
«H» 0603Ha4YaeT BEPXHIO rpaHMLy YPOBHA 3anycka, «L» 0603HavaeT HMMKHIO rpaHuLy
YPOBHSA 3anycka U A 0603Ha4YaeT pa3HOCTb MEXAY HUMM.

H: 160mV
L:

-32.0mV
A:192mV

e Korga MCTOYHMK 3anycKa BblbpaH BHewHWMM EXT, TO TaKXe AoCTynHa peryMpoBKa
YPOBHA B MEHI0 «Trigger». TeKyliee 3HayeHMe YPOBHA 3anyCcKa oTo6paxkaeTcAa B NpaBOM
BEPXHEM YrJly 3KpaHa.

MNprmeyaHue. [Ans 3TOro MCTOYHMKA 3anyCcKa 0TOOpaXKaeTcA TO/IbKO M3MEHEHME 3Ha4YeHUA
YPOBHA 3anycka (6e3 MHAMKauMM JIMHUM YPOBHA 3arycka) Ha 3KpaHe BO BpeMA ero
YCTaHOBKM.

e Koraga MCTOYHMKOM 3arnycKka ABAAETCA CeTb MEPEMEHHOr0 TOKa, TO YPOBEHb 3arnycKa
OTCyTCTBYET.

4.15.3. Pexxum 3anycka

Ha pucyHKe HuxKe npuBefeHa CxemaTmMyHaa guarpamma coopa AaHHbIX B namaATb. Aaa NOHMMaHUA
CO6bITUA 3amnyCKa Knaccupuuupyem namaTb cbopa AaHHbIX B Oydep A0 3anycka M nocne
3anycka.

COORITHE 3aIIyCcKa

Oytep maHHEIX mOCTe
3amycKa

Gydep maHHEIX 1o 3amycka

YT

3aMOMMHAIOMEee YCTPORACTEO PErMCTPALMH NaHHEBIX

Ocumnnorpad cHavana 3anosHAeT 6ydep npeasanycka 1 nocse ero 3anoJHEHUA Ha4YMHaEeT NOMCK
Tpurrepa. lpy noucke Tpurrepa CIMNAMPYEMble AaHHble OyAyT no-npexHemy nepegaBaTbCA B
6ydep npeasanycka (HoBble AaHHble 6yAyT HEMpepbIBHO nepesanmcbiBaTb Npeablaylume AaHHbIe).
Korga Tpurrep oO6HapyeH, Oydep npegsanycka COAEPXMUT  AaHHble, MNOJlyYeHHble
HenocpeACTBEHHO nepes TPUrrepom. 3atemM ocumanorpad 3anonHUT Oydep nocrt3anycka M
0TOOpasnMT AaHHble B MaMATM cbopa AaHHbIX. Ecan c6op AaHHbIX MPOMCXOAMT MO HaxKaTuio
RUN/STOP, 10 ocumanorpad 6yaeT NoBTOPATb 3TOT NPoLECcC; ec/M CO60p AaHHbIX NPOUCXOAMUT MO
HaxkaTuio SINGLE, 10 ocumnnorpad OCTaHOBMTCA MNOC/Ae 3aBepLIeHMA OAHOKpPATHOro 3axBaTta
(MOKHO YBENNYNUTL PparMeHT OCLUANOrPaMMbl).

DS8000-R npepoctaBnseT Tpu pexmma 3anycka: ABTo (Auto), O6blyHbIM (Normal) wu
OanHouYHbIM (Single). Mo yMONYaHUIO YCTAHOBJIEHO 3HAYeHME ABTO.

PeXum 3anycka oTo6parkaeTcs B BEpXHEM MpaBoM Yrjy 3KpaHa: A (ABTo), N (O6blYHbIM) U S
(OAMHOYHBIN).



e Auto: B 3TOM peXXMMe 3arnycKa, eC/IM YKasaHHbIe YC/I0BUA TPUITEPA HE HaMEeHbl, TO TpUITep
yCTaHaB/IMBAETCA MNPUHYAUTENbHO, M COOpP AaHHbIX MPOM3BOAMTCA ANA OTOOpPaAXKEHUA
CMrHanoB. IJTOT PpEeXMM 3anycka csiegyeT MCNoJsb30BaTb, KOrja YpPOBEHb CMrHana
HEU3BECTEH, U/IM AOJIXKEH 0TOGPAXKATLCA NOCTOAHHBIM TOK DC, a TakKe Korza NpuHyAUTE IbHbIM
3anycK He TpebyeTcs, TaK KaK BCerja BO3HMKaeT ycJioBMeE 3amnycKa.

e Normal: B 3TOM peXMme 3amycKa cam 3anyCcKk M COOp JAaHHbIX MPOMCXOAAT TOJIbKO Mpu
06HapyXEHUM YKa3aHHbIX YC/I0BMIM 3anycKa. JTOT PEXMM 3anycKa ciefyeT WMCMoJb30BaTh,
KOorga CUMrHas UMeeT HM3KYH YacTOTy NOBTOPEHUA, MK HEOBXOAMMO BbiGpaTh TOIbKO COObITHE,
YKa3aHHOE B HAaCTPOMKe 3amnycKa, a TakKe Korga Heo6xoAumo npeaoTBpaTMTb aBTOMATUYECKUI
3anyckK, 4Tobbl NOJly4YMTb CTAOU/IbHOE OTOOGPAXKEHUE.

¢ Single: B 3TOM pexXume 3anycKa ocumnnorpad BbiNOJAHAET OAMH 3aMyCK U CO0P AaHHbIX NpU
06HapyKEHMM YKa3aHHbIX YC/IOBMM, a 3aTEM OCTaHaB/IMBAETCS. DTOT PEXMUM 3arnycKa cieayeT
MCNONb30BaTb, KOrAa HYXHO BbIMOAHUTL OAHO OOHApY)KEHME YKa3aHHOro CobbITUA M
npoaHaAu3upoBaTb pe3y/bTaT cbopa (MOXHO BKAOYMTL GYHKUMIO MacTabrpoBaHMA
oTtobparkaemor (opMbl CMrHana, M NocCieayllue JaHHble (OpMbl CUrHana He 6yayTt
nepesanucbiBaTb TEKyLLY popmy). ocne ogHOKpaTHOro 3axBaTta ocumanorpad nepeBoamTcA
B cocToAHue «STOP~». NMpumeyvaHue. B <Normal» n «Single» pexxumax 3anycka, KnmkHure Force
Ha nepefHeN naHe M Npubopa A1s reHepauumu NpUHYAUTENIbHOrO CMrHaia 3anyckKa.

[Ana Bbl6opa pexkMma 3anycka KAMKHUTE MO APJbIKY B NPaBOM BEPXHEM YIJ/ly 3KpaHa.

3aTteMm B NOSAABUBLUEMCSA OKHO yCTaHOoBMUTE «Auto», «Normal» nam «Single».

Trigger Setting x

® Auto O Normal O single

Level -500mV w F-%

4.15.4. Pa3sAa3ka cucmemsbl 3anycka
Pa3BA3ka onpeaenaeT KakMe KOMMOHEHTbI ByAyT nepejaBaTbCA B CMCTEMY 3anycka. MogpobHee cm
«Pa3BA3Ka KaHanoB».
MpumeyvaHune. CBs3b NpM 3anycke AEUCTBMTE/IbHA TOIBKO NPU TUME 3anycKa no ¢ppoHTy Edge
M UCTOYHMKE 3arycKa - aHaJIoroBbIM KaHaJl.
B MeHio Trigger knvkHuTe Coupling ans Bbibopa Tpebyemoro Tuna pa3Ba3sKu (N0 YMOIYaHMIO
yctaHossieH DC).
e DC: KOMMOHEHTbI NEepeMEHHOro M NOCTOAHHOIO TOKA NMPOXOAAT K CMCTEMeE 3arycKa.
o AC: 6110KMpyeT KOMMNOHEHTbI MOCTOSAHHOIO TOKa M 0CNabaAeT CUrHabl.
e LFR: 6/10KMpyeT KOMMOHEHTbI MOCTOAHHOIO TOKa M NOAABAAET HU3KOYACTOTHbIE
KOMMOHEHTbI.
e HFR: nogaBnaeT BbICOKOYACTOTHbIE KOMMOHEHThI.
Coset. Koraga «AC» unm «LFR» BbibpaHbl B Coupling, MHMM YPOBHA 3amnyCKa M 3HAYKM Tpurrepa
He oTobpaxatoTcA. MpU HacTpoOMKe YPOBHS 3amyCKa MOXHO BUAETb TOJIbKO M3MEHEHUSA
3HAYEeHUIM YPOBHSA 3amnycKa B BEPXHEM MPaBOM YrJly 3KpaHa.

4.15.5. Yoep:xaHue 3anycka

YaeprkaHue 3anycka MOXKeT WMCNoNb30BaTbCA AN CTabM/IbHOro 3amnycka Mo CJIOXHbIM
NOBTOPSIOLWMMCS CUIHaJIaM, KOTOPbIE MMEKT MHOXECTBO (POHTOB (M1 APYrUX COBbITUIN) MEXKAY
NOBTOPEHMAMM (HANpUMEP, CEPMAMM UMMYNbCOB). Bpemsa yaep)kaHua - 3TO BpeMsA, B TEYEHUE
KOTOporo ocuuniorpad oxuzaeT MOBTOPHOrO BKJ/YEHWMA CUCTeMbl 3anycka. Ocumnnorpad He
cpaboTaeT, Jaxe €C/M YC/IOBUE TpUrrepa BbIMONHAETCA B TEYEHWE BPEMEHW YyAEep:KaHuA, M
NMOBTOPHO aKTMBUPYET 3anyCK TOJIbKO MOC/Ie UCTEYEHMA BPEMEHU YAEPKAHMSA.



Hanpumep, 4T06bl CTabUNbHO 3aMyCcKaTb OCuM/IIorpad No cepun NOBTOPALLMXCA MMMYbCOB, KaK
MOKasaHO Ha PUCYHKE HUXKe, BpemA YAeprKaHMA AOJ/IKHO OblTb YCTAHOBJIEHO Ha 3HadeHue,
KoTopoe 6oiblie, YyeMm t1, U MeHblle, YeMm t2.

Bpems yaepxaHus Mo3unums Tpurrepa

t2

B MeHio «Trigger» kaunkHute Holdoff (ana HekoTopbix TMNOB 3anycka Holdoff asnsetca
3/IeMEHTOM MNOAMEHI0 B pasfenie More) 1 3aTeM yCTaHOBMTE TpebGyeMoe BpeMa yAep:KaHuA (no
YMOJIYaHUIO BpPeEMA YyJAepXaHuA cocTaBnfeT 8 HC), MCMNOJb3yl BCMJbiBaloWy UMbpOBYO
KNnaBMaTypy M MPOKPYyUMBaA KOJeco MbilwM. JuanasoH yCTaHOBKM BPEMEHM yaepxaHua - OT 8 HC
no 10 c.

4.15.6. LllymonodasneHue

LLlymMonoaaBAeHME MOXKET NOAAaBMTb BbICOKOYACTOTHbIM LWIYM B CUIFHane M CHU3UTb
BEPOATHOCTb HEMPaBMJ/IbHOMO 3anycka ocuuanorpada.

B MeHio «Trigger» KaMkHUTE Noise Reject (419 HekoTopbix TMMNOB 3anycka Noise Reject
ABNAETCA D/IEMEHTOM MOAMEHI0 More) A4 BKIIDYEHUA MU OTKAKOYEHMA LWYMONOAaBEHUA.

MpumeyvaHue. 31a PyHKUMA AOCTYMHA TONILKO B TOM CJly4Yae, eC/IM UCTOYHUKOM 3arycKa ABAAeTCA

aHasIoroBbIM KaHasl.

4.15.7. Tunbl 3anycka
Ocuunnorpad cepum DS8000-R npegoctaBnseT caeayrolme TUnbl 3anyCcKoB:
e 3anyck no dpoHTy
3anyck no MMnyJabCy
3anyck no BpeMeHW HapacTaHuA (HaKJIOHY)
3anyck no smMaeo
3anyckK no wabnoHy
3anycK no AJMTENIbHOCTU CObbITUA
3anycK no UCTEeYEHMIO BPEMEHM
3anyck no paHTy
3anycK no OKHy
3anyckK no 3agepxke
3anyck no YcraHoBKe/YaepraHuto
3anyck Ha N-omM ¢poHTe
3anyck no wuHe RS-232 (OnuuA)
3anyck no wuHe 12C (Onums)
3anyck no wuHe SPI (OnumA)
3anyckK no wuHe CAN (Onums)
3anyck no wuHe FlexRay (Onumsa)
3anyck no wuHe LIN (OnuusA)
3anyck no wuHe 12S (Onums)
3anyck no wuHe MIL-STD-1553 (OnumaA)



3anyck no ppoHmy
3anyck npou3BOAMTCA MO YPOBHIO 3arycKa/noporoBoMy YPOBHIO, 334aHHOro poHTa BXOAHOI0O
curHana.

Twvn Tpurrepa:

KAMKHWUTE MO HaBMrauUMOHHOM KHOMKE B JIEBOM HMXKHEM Yrjly 3KpaHa. B OTKPbIBLUEMCS MEHIO
KJIMKHAUTE MO UKOHKEe H, BbloepuTe Type B MEHIO YCTAHOBOK CUMCTEMbI 3anycKa. Bolbepute «Edge».
Mpy 3ToM MHDOPMaAUMA O TEKYLLEM HACTPOMKE Tpurrepa (BK/AoYas TMN 3arnyckKa, UCTOYHMK
3arnycka U ypoBeHb 3arycka / MoporoBblid YpOBEHb) OTO6pa)KaeTcs B BEPXHEM MNPABOM Yrjy
3KpaHa, KaK MOKa3aHO Ha PUCYHKe Huxke. MHdopMaumsa OyaeT MeHATbCA B 3aBMCMMOCTM OT
HacTpoeK Tpurrepa.

Bbi6op McTOYHMKA:

KnnkHute Source, 4To6bl OTKPbITb CIMCOK MCTOYHMKOB CUrHana, u Bbibepmute CH1-CH4, AC Line
mnm EXT. MoapobHee cM. B pasgene «MCTOYHMK 3anycka». TEeKylWMM MCTOYHMK 3arnycka
oTOGparkaeTcA B NPaBOM BEPXHEM YIJly SKpaHa.

I'Ipvw\eanMe. ToNbKO €C/i1 B Ka4yecTBe UCTOYHMUKA 3anycCcKa Bbl6paHbI KaHaJibl C N0AK/TI04E€HHbIMUA
BXOAHbIMU CUTHa1laMHN, MOXKHO ,D,O6MTbCFI CTabubHOro 3anyckKa.

Tun dpoHTa:
KnukHute Slope ansa Bbibopa dpoHTa cMrHana, no KOTOpoMy ByAeT OCyLeCTBAATLCA 3anyCK. Tun
TekyLlero ¢poHTa oTobparkaeTca B MPaBOM BEPXHEM YTy dKpaHa.
B3 Hapacrawwmi: cpabaTtbiBaeT no nepegHeMmy (POHTY BXOAHOrO CMrHasa, Korfa YpoBEHb
HanpAXXeHMA COOTBETCTBYET 3aJaHHOMY YPOBHIO 3aMnycKa.
B3 Cnapaowmii: cpabaTbiBaeT No 3aAHeMy (POHTY BXOAHOro CMrHasa, Korfa YpOBEHb
HanpsAXXeHWA COOTBETCTBYET 3aZlaHHOMY YPOBHIO 3arnycKa.

ol HapacTarowmi namn cnagaroLwmii: cpabaTbiBaeT MO HapacTaloLeMy MM ClajatoLemy
(PpOHTY BXOAHOMO CUrHa/Ma, KOra YpOBEHb HanpsMeHMA COOTBETCTBYET NpeABapmuTe/ibHO
3a/laHHOMY YPOBHIO 3anycKa.

Pexxnm 3anycka:
MoapobHee cM. «PeXnM 3anycka».

YcTaHOBKa napaMeTpoB 3anycka:

YcTaHoBUTE NnapaMeTpbl TpUrrepa (T1n pasBAa3ku, BpeMA YAepXKaHMA U NoJaB/IeHHUe Wyma) B
COOTBETCTBMM C TpebyeMbIM. Mogpo6HOCTM CM. B «Pa3BA3Ka cMCTeMbI 3anycKa», «YaepKaHue
3anycka», «lllymonogaBneHune».

YpoBeHb 3anycKa / MoporoBbiit ypoBeHb:
MoApO6GHOCTM CM. B «YpoBeHb 3arnycKa / MoporoBblii YpOBEHb».



3anyck no umny/ibcy

3anycKk nNpou3BOAMTCS MO  MOJIOKMTENIBHOMY WM OTPMUATE/IBHOMY MMMYJ/IbCY  3aZaHHOM
A/MTEeNbHOCTU. B 3TOM pexmnme ocumanorpad cpaboTaeT, Korja AJMTENbHOCTb UMIMYJIbCa BXOAHOIO
CMrHana yaoBneTBopsAeT 3aZaHHOMY YCJ/I0BMIO A/MTENbHOCTM MMNy/abca. B 3TomM ocumnnorpacde
ANMTENbHOCTb NOIOKMTENBHOIO MMMy /IbCa ONpeAensaeTCa KaK pasHMLa BO BPpEMEHU MEXAY ABYMA
TOYKaMM NepeceyeHusa YPOBHS 3anycka M (DPOHTOB MOJIOKMTENBHONO MMMNY/bCA; AJMTENIbHOCTb
OTpULIATENIBHOIO MMMYy/AbCa - 3TO pasHMUA BO BPEMEHM MEXKAY ABYMA TOYKAMM NepeceveHus
YPOBHSA 3anycka M (PpoOHTOB OTpMLATE/IBHOrO MMMY/IbCA, KaK MOKa3aHO Ha PUCYHKE HMKE.

A B

________________ _--- YpoBeHb
3anycka
! +0nuT. )
1 1
-anut.
A B
""""""""" -~~~  YposeHb

3anycka

Twvin 3anycKa:
Knuknute Type Bblbepute «Pulse». Mpu 3ToM MHDOPMAUMs O TEKYLLEM HACTPOMKe Tpurrepa
OoTOOpaXKaeTcA B BepXHEM NpPaBOM Yry 3KpaHa, KaK MoKa3aHOo Ha PUCYHKE HUXKe.

M @ 160mv A

Bbi6Op MCTOYHMKA:

KnukHuTe Source 4to6bl OTKPbITb CMMCOK MCTOYHUKOB CUrHana, 1 Bblbepmte CH1-CHA4.
Moapo6Hee cM. B pasgene «McToYHMK 3anycKa». TeKyLMM MCTOYHUK 3anycKa oTobparkaeTcs B
NpaBOM BEPXHEM Yry 3KpaHa.

MpumeyaHue. ToNbKO ecnu BbiIGpaH KaHasl, HA KOTOPOM €CTb BXOJHble CUIHaJIbl B Ka4yecTBe

MCTOYHMKA 3aryCcKa, MOXKHO MOJIy4YMTb CTabU/IbHbIN 3anycCK.

MNonapHocTb:

MocnepoBartenbHbIM KAMKOM Ha Polarity BbibepuTe nonapHocTb. Ana Bbibopa AOCTYMHbI

NoJIOXMTEIbHAA NONAPHOCTb () M oTpMuaTesibHaA NoNAPHOCTb ().

YcnoBue 3anycka:

KnvkHute When gna Bbibopa ycnoBms 3anycka.
eECcnM BbiGpaHa MNONOKMTENbHAA MONAPHOCTb «Positive» M ycnoBue 3anycka «>», TO
ocumnnorpad cpabaTbiBaeT, Korga AJIMTENIbHOCTb MOJIOKMUTENIbHOIO MMMYJ/ibCa BXOAHOrO
CUrHana 6o/bLie 3aZjaHHOM AIMTENBHOCTU MMMy JibCa.
eECc/ BbiGpaHa MONOXKMUTENbHAA MNONAPHOCTL «Positive» M ycnoBuMe 3anycka <«<», TO
ocumnnorpad cpabaTbiBaeT, Korga AJ/IMTENbHOCTb MOIOKMTENBHOIO MMMYJ/bCa BXOAHOrO
CUrHasla MeHblUe 3aZJaHHOM AJIMTENIbHOCTM MMMYJbCa.
eECcnn BbIOpaHa MONOXKMTENbHAA MNONAPHOCTb «Positive» M ycnoBuMe 3anycka «<>», TO
ocumnnorpad cpabatbiBaeT, Korga AJ/MTENIbHOCTb MOJIOXKMTENIbHOrO MMNYJ/ibCa BXOAHOrO
CUrHana 6osblie, YeM HUKHee 3Ha4YeHWe 3aZ,aHHOM AJIMTE/IbHOCTM MMMYJIbCA M MEHbLUE, YEM
BEpxHee.
eECcnM BbiOpaHa oTpuuaTesibHaAa noAApHoCcTb «Negative» M ycnoBuMe 3anycKa «>», TO
ocumnnorpad cpabaTbiBaeT, Korga AAMTe/IbHOCTb OTpUUATE/IbHOrO MMMyJibCa BXOAHOrO
curHana 6onblue 3ajaHHOM A/IMTENBHOCTM MMMYJIbCa.
eECcnM BblOpaHa oTpuuaTesibHaA NoNAApHoCTb «Negative» M ycnoBuMe 3anycKa «<», TO
ocumnnorpad cpabartbiBaeT, Korga A/MTENIbHOCTb OTPMUATE/IbHOrO WMMMYJibCa BXOAHOrO
CUrHasla MeHblUe 33aZlJaHHOM A/IMTENIbHOCTM MMMYJbCa.



eEcnn BblOpaHa oTpuuatenbHas noAAapHoCcTb «Negative» M ycnoBue 3amnycka «<>», TO
ocumnnorpad cpabartbiBaeT, Korga AJIMTENIbHOCTb OTPULATENIbHOrO MMMYJ/ibCa BXOAHOrO
CUrHana 6o0blle, YEM HUKHEE 3HAYEeHME 3aJaHHOM A/IMTENIbHOCTU MMMY/IbCa M MEHbLLE, YEM
BEpXHee.
YcTaHOBKa AJ/IMTEIbHOCTU MMNYJibCa:
oEC/IU «>» UNIN «<» ABNAIOTCA YCZIOBUEM 3aMyCKa, TO KIMKHUTE Lower nan Upper ana yCTaHOBKM
HAXHEM TpaHUUbl WM  BEpPXHEM TpaHuubl AJIMTENIbHOCTM MMMy/Jbca. MOXKHO TaKXke
MCNO0/1b30BaThb BCMNJIbIBaOLWYHO UMdpoByto KnaBmatypy. Auana3oH yctaHoBku oT 800 nc go 10 c.
eEcnn «<>» BblOpaH YC/IOBUEM 3arnycKa, TO KAMKHUTe Upper 1 Lower 1 yCTaHOBMUTE HUXKHIOK M
BEPXHIO rpaHuLy AJIMTENbHOCTM MMNYAbCAa. MOXKHO TaKXe MCMNo/b30BaTb BCMJ/IbIBAOLLYIO
undpoByto KnasuaTtypy.
MpuMeyaHue. HWKHAA rpaHMUa ANMTENBHOCTM MMMYJIbCA [O/KHA 6biTb MEHbLUE BEPXHEM
rpaHuLpl.
PexxuMm 3anycka:
MopgpobHee cM. «Pexum 3anycKa».
YcTaHOBKa nNapaMeTpoB 3anycKa:
MoApoGHOCTU CM. B «Yaep:KaHue 3anycKa», «LLlymonogaBneHue».

YpoBeHb 3anycKka / MoporoBbiii YpoBeHb:
Moapo6HOCTH CM. B «YPOBEHDb 3anycKa

3anyck no sBpemMeHuU HapacmaHus (HaKJI0HY)

B 3ToM pexume ocumnnorpad cpabatbiBaeT MO BPEMEHWM HapacTaHWA Ha MOJIOKMTENbHOM MU
oTpuuaTenbHOM poHTE.

JTOT peXXMM 3anycKa NPUMEHMM K MMI00OPA3HbIM U TPEYro/IbHbIM CUIHAJIaM.

Mp1 TakoM TuMNe 3anycka BpeMA MOJIOXKMTENbHOrO HaK/OHa onpeAenseTca Kak pasHuua BO
BPEMEHM MEXAY ABYMA TOYKaMM nepeceveHus IMHUAMK A 1 B ypoBHSA 3anycka Ha HapacTaLem
dpoHTE; Bpema oTpuuaTeIbHOro HaK/I0Ha - pa3HMua BO BpeMeHM mexay A 1 B Ha cnagarowem
dpoHTE, KaK NoKa3aHO Ha PUCYHKE HUKeE.

A BepxHuit npesen ypoBHs
"""""""""""""""" 3anycka (Up Level)

HWXHWI Npeaen ypoBHS
3anycka (Low Level)

|

|

|

|
___________ Fommm—————

— ——

————— -

|
1

MONOXMUTENBHOE BPEMS HAapaCTaHuUsl OTpULaTeNLHOE BPEMS HAapacTaHus

Twn 3anycka:
KnukHute Type u BbibepuTe «Slope». Mpu 3ToM MHDOpMaUmsa O TEKYLIENM HACTPOMKE TpUrrepa
oTob6parkaeTcA B BEPXHEM NPaBOM Yrly 3KpaHa, KaK MOKa3aHOo Ha PUCYHKE HUXKe.

~ B A240mV A |

Bbi6op McTOYHMKA:

KnukHuTe Source, 4To6bl OTKPbITb CMMCOK MCTOYHMKOB CUrHana M Bbibepmte CH1-CH4.
MoapobHee cM. B pasaene «MCTOYHUK 3anycKa». TeKYLIMM MCTOYHUK 3amnyCcKa oTo6parkaeTca B
NpaBOM BEPXHEM Yry 3KpaHa.

MprmeyaHue. TosbKO ecsim BblGpaH KaHal, Ha KOTOPOM eCTb BXOZHbIE CUIHaJlbl B KayecTse

MCTOYHMKA 3amnycKa, MOXKHO MOJIyYMTb CTabM/IbHbIN 3amycK.

Tun dpoHTa:

KnnkHuTe nocnegosatenbHo Slope ans Bbibopa No KakoMy (PpOHTY BXOAHOro CUrHana éyaer

OCYLLEeCTBNATLCA 3amnycK.



B3 HapacTarwowmi: cpabaTbiBaeT no nepesHeMy (ppoHTY BXOAHOIO CUrHasia, KOrAa ypoBEHb
HanpAMeHMa COOTBETCTBYET 3aJlaHHOMY YPOBHIO 3anycKa.
B4 Cnagaowmit: cpabaTbiBaeT Mo 3agHeMy (PPOHTY BXOAHOrO CMrHana, Korja ypoBeHb
HanpAXKeHWA COOTBETCTBYET 3aZlaHHOMY YPOBHIO 3arnyckKa.
YcnoBue 3anycka:
KnnkHnte When v BbiGepuTe ycioBue 3anycka.
eEcm BbIGpaH TMN ppoHTa «Rising» 1 ycaoBme 3anycka «>», T0 ocumaiorpad
cpabaTbiBaeT, KOrja BpemMsa HapacTaHMA Ha MOJIOXKMUTE/IbHOM HaKJ/IOHe 60/iblie
3aJlaHHoro.
eEc1 BbIGpaH TMN ppoHTa «Rising» 1 ycaoBme 3anycka «<», T0 ocumaiorpad
cpabaTbiBaeT, KOrja BpemMsa HapacTaHMA Ha MOJIOXKMUTE/IbHOM HaKJ/IOHE MEHblLUe
3aZlaHHoro.
eEcaun BbIGpaH TMN dpoHTa «Rising» M ycaoBue 3anycka «<>», To ocumanorpad cpabartbiBaerT,
KOrJa BpemMs HapacTaHWA Ha MNOJIOKMUTE/IbHOM HaK/I0He 60iblue, YEeM HUKHEE 3aJaHHoe
3Ha4yeHWEe U MEeHbLLE, YEM BEPXHEE 3HaYeHMeE.
eEcin BbIGpaH TMN dpoHTa «Falling» 1 ycnosue 3anycka «>», To ocumnnorpad
cpabaTbiBaeT, KOrjga Bpems HapacTaHMA Ha OoTpuLaTE/IbHOM HaKJ/IOHe 60/iblue 33JJaHHOrO.
eEcin BbIGpaH TMN dpoHTa «Falling» 1 ycnoBue 3anycka «<», To ocumanorpad
cpabaTbiBaeT, Korja BpeMs HapacTaHWA Ha OTPULATE/IbHOM HaKJ/IOHE MeHbLUe 3aJaHHoro.
eEcnn BbIGpaH TMN dpoHTa «Falling» 1 ycnosue 3anycka «<>», To ocumnnorpacd cpabarbiBaeT,
KOrJa BpemMs HapacTaHWA Ha OTpUUATE/IbHOM HaKJ/I0He 60iblie, YeM HUXHee 3a/laHHoe
3HaYeHMEe M MEHbLLE, YEM BEPXHEE 3HaYeHMe.
YcTtaHOBKa BpeMeHM HapacTaHMA:

oECN «>» UNIN «<» ABNAIOTCA YCJIOBMEM 3aryCKa, TO KAMKHMUTE Lower nau Upper. YcTaHoBuTe
HYHO€ 3HayYeHMe HMXKHEro WM BEpPXHEro npejena A1 BpEMEHU HapacTaHMA. MOXHO TaKXKe
MCNoab30BaTb BCM/IbIBaOLLYO LMPPOBYIO KnaBuaTypy. AmanasoH yctaHoBkM oT 800 nc go 10 c.

eEcn «<>» BblGpaH YC/IOBUMEM 3anycKa, To KaMKkHuUTe Upper n Lower. YCTaHOBUTE HUXKHMMI U
BEPXHUM Mpeaen Ans BPEMEHM HapacTaHusi. MOMKHO TaKKe MCMOoJIb30BaTb BCMJIbIBAOLLYIO
undpoByto KnasuaTtypy.

MpuMeyaHue. HWXKHUIM Npeaen BpeMEHM HapacTaHUs A0/IKHA 6biTb MEHbLLE BEPXHEro npeaena.

BbiGOp YPOBHA M HacTpOMKa YPOBHSA 3amnycKa:

Mocne 3aBepLUEHMSA HACTPOMKM YC/IOBUS 3anyCcKa HEOBX0AMMO HAaCTPOMUTb YPOBEHb 3anycKa, YTo6bl
o6ecneynTb NPaBUJIbHbIM 3aMycK W MONYYUTb CTabuIbHY0 hopMy curHana. KamkHute Level Select
(ecnn B KayecTBe YC/10BMA 3arnycKa BblopaHo «<>», To Level Select 6yget HaxoaMTbCcA B pasgene
More), 4T06bl BbIGpaTh HYKHbIM THM YPOBHSA A1 HACTPOMKM.

eLevel A: HacTpanBaeTCs TONIbKO BEPXHUI NpeAes YPOBHSA 3amnycka, a HUXKHWUIM Npeaes ocTaeTcs
HEM3MEHHbBIM.

eLevel B: HacTpanBaeTCs TO/IbKO HMXHMM Npeen YPOBHA 3arycKa, a BEpXHUM Npeaen ocTaeTcs
HEM3MEHHbIM.

eLevel AB: 0JHOBPEMEHHO PEry/imMpyeT BEPXHIOI M HUNKHIOK FpaHMLbl YPOBHA 3anycka, a |
(pasHMLA MEXY BEPXHEN M HUKHEM FPaHULIEN YPOBHSA 3amyCcKa) OCTAeTCS HEM3MEHHbDIM.

KAMKHUTE no Ap/bIKY B BEpXHEM NpaBOM Yrny 3KpaHa. OTo6pasmMTCA MEHI0
HAaCTPOMKM CMCTeMbl 3anycka. Beeaute Tpebyemble ypoBHW B nons «Level A» n «Level B» ¢
MOMOLLbIO BCMJIbIBatOLWEN LMGbPOBOM KNaBMaTypbl. TaK e MOXKHO MCMO0JIb30BaTb CTPEJIKU «BBEPX>
/ «BHW3», PACMOJ/IO}KEHHbIE NpaBee AaHHbIX MoseM, ANA HaCTPOMKM ypoBHEW. MHbopMauma o6
YpOBHe 3arycka B pea/lbHOM BpEMEHU 0TOBpaxKaeTca ABYMA JIMHMAMU HA 3KpaHe, KoTopble 6yayT
nepemelLaTbCA COOTBETCTBEHHO M3MEHEHNAM B YPOBHSAX.



MHdopmauma 6yaeT oTobpaXkaTbCA B JIEBOM HMMKHEM Yray 3KpaHa (Kak noKa3aHO Ha PUCYHKe
HUXe, H 0603HaYaeT BEPXHUM Npefen YpPOBHA 3anycka, L 0603HaYaeT HUKHUM nNpeaen YpOoBHS
3anycKa u A yKasbiBaeT Ha pasHuLuy Mexay HMMKM). MNpu npekpalleHnn MU3MEHEHUA YPOBHSA TpUIrepa,
JMHUM YPOBHSA 3anycka U uHpOpmauMsa 06 YpOBHE 3amycka B JIEBOM HMXKHEM YIJly 3KpaHa
ncyesalT NPUMEPHO Yepes 2 c. TeKylpe 3HaYeHUA YPOBHA TpUrrepa oTobparkatTca B NpaBoOM
BEPXHEM Yyr/ly 3KpaHa.

H: 208mV

 L: -32.0mV
| A 240mV

Pexxnm 3anycka:
MoapobHee cM. «PeXXnM 3anycka».
YcTaHOBKa NapaMeTpoB 3anycKa:
YcTaHOBMTE NapameTpbl TpUrrepa (BpemMsa yaep:KaHMa 1 NojaB/ieHMe LyMa) B COOTBETCTBMU C
AAHHbIM TUMOM 3anyckKa.
MoApOGHOCTU CM. B «YaepxaHue 3anycKa», «LLlymonogasneHue».

3anyck no sudeo

BuaeocurHan MoxeT BKAOYaTb B ce6a MHDOpMaLUIO 06 M306parkeHMM U BpEMEHU ANA Pa3/IMUHbIX
cTtaHgapToB M ¢opmarto. DS8000-R MoryT 3anyckaTbCs No CTaHAAPTHOMY MOJIO BUAEOCUIHAIa MU
no ctpoke NTSC (National Television Standards Committee), PAL (Phase Alternating Line) nau
SECAM (Sequential Couleur A Memoire).

Twn 3anycka:

Knuknute Type u Bbibepute «Video». Mpu 3TOM MHGDOPMALMA O TEKYLLEN HACTPOMKE TpUrrepa
OTOOpaXKaeTcA B BEpXHEM NPaBOM Yry 3KpaHa, KaK MoKa3aHOo Ha PUCYHKE HUXKe.

1R 208mV A

Bbi6Op MCTOYHMKA:

KnnkHu1Te Source, 4Tobbl OTKPbITb CMMCOK MCTOYHMKOB CUrHana v Boibepute CH1-CH4. MNogpobHee
CM. B pasgene «MCTOYHMK 3anycKa». TEeKyLWMM MCTOYHMK 3anycka oTobpaykaeTcsi B NMpaBOM
BEPXHEM YrJly 3KpaHa.

MprmeyvaHune. ToNbKO eCan BbiGpaH KaHaa, Ha KOTOPOM €CTb BXOZAHble CMrHasibl B KayecTse
MCTOYHMKA 3anyCKa, MOXKHO MOJlyYMTb CTabM/IbHbIM 3anycK.

NonapHocTb BMAEO:

MocnepoBartenbHbiIM  KMKOM no  Polarity Bbibepute nonsapHocTte. /Jnsa Bblbopa AOCTYMHbI
NoI0XKMTEeNIbHaA NONAPHOCTL (m) M OTpULLAaTEIbHAA NONAPHOCTbL (m).

CrtaHpapTbl BUAEO:

KnukHute Standard v BbiGepuTe cTaHAapT BUAEO.



CmaHdapm Yacmoma Tun pa3zsepmku Konuyecmso cmpok
sudeo Kadpos 8 TB pa3zsepmku
CeKYyHOy

NTSC 30 YepeccTpoyHas 525

PAL/SECAM 25 YepeccTpoyHast 625

480p/60Hz 60 NporpeccrBHas 525

576p/50Hz 50 MNporpeccuBHas 625

720p/60Hz 60 lNporpeccnBHas 750

720p/50Hz 50 MNporpeccrBHas 750

720p/30Hz 30 MNporpeccrBHas 750

720p/25Hz 25 NporpeccrBHas 750

720p/24Hz 24 NporpeccrBHas 750

1080p/60Hz 60 NporpeccrBHas 1125

1080p/50Hz 50 lNporpeccrBHas 1125

1080p/30Hz 30 porpeccvBHas 1125

1080p/25Hz |25 NporpeccmBHas 1125

1080p/24Hz 24 [NporpeccrBHas 1125

1080i/60Hz 60 YepeccTpoyHas 1125

1080i/50Hz 50 YepeccTpoyHas 1125
CuHXpoMMnyibC:

KankHu1Te Sync 1 BbibepuTe TuUn.
eAll Lines: 3anyck no nepsomn HaMAEHHOM CTPOKe.
eLine: ans crtaHaaptoB NTSC u PAL/SECAM 3anyck ocCyLecTBASETCA N0 BbiGPAHHOM CTPOKeE.
Korga BblOpaH TMM CMHXPOMMIYJ/IbCA MOXHO 334aTb CTPOKY ANA 3anycka. KauvkHute Line,
3aTeM, MCMOJIb3ys BCMJIbIBalOLLY0 LUMMPOBYIO KJaBUATypy, 3aJamTe HOMEP CTPOKM. /manasoH
HacTpOMKM cTpoku oT 1 o 525 (NTSC), ot 1 go 625 (PAL/SECAM), ot 1 ao 525 (480P), ot 1 o
625 (576P), ot 1 go 750 (720p), ot 1 go 1125 (1080p/1080i).
¢0dd: 3anyck no HapacTatowemMy HpOHTY NepBOro NUI006pasHOro MMMNyJbCa HEYETHOro Nos.
ZloCTYyNHO TONIbKO, ecaun cTaHAapT BMAEO BbliopaH Ha «NTSC», «PAL/SECAM» uan «1080i».
eEven: 3anyck no HapactarwowemMy (pOHTY NepBoro NMI0006pasHOro MMMyJsbca YeTHOro noss.
Jl0CTYNHO TONIbKO, eCaun CTaHAapT BMAEO BbliopaH Ha «NTSC», «PAL/SECAM» uamn «1080i».
LLlymonopasneHue:
YcTaHOBUTE napameTp 3anycKa (nogaBnaeHue WwymMa) AN aHHOro TMna 3anycka. [NoapobHoCcTu
cM. B «lllymonogasneHue».
Pexxnm 3anycka:
MoapobHee cM. «PeXXnM 3anycka».
YcTaHOBKa NapaMeTpoB 3anycKa:
Moapo6HocTH B «LLlymonogaBneHue».

YpoBeHb 3anycKa / MoporoBbiii YpoBeHb:
MoapO6GHOCTM CM. B «YpoBeHb 3arycka / MoporoBbii ypoBEHb».

Coser.

e /lna nyywero HaboAeHWUA 3a AeTaNAMM (POPMbl CUrHaNa B BUAEOCMIHAIE MOXKHO CHavasa
YCTaHOBMTb GO/bLUYIO FyOUHY 3anucK.

e B npouecce otnagku 3anycka no BUAEOCUrHaam HacToTa B pas/IM4HbIX YacTAX CMrHasa
MOXKET OTpa)KaTbCA Pa3HOM SAPKOCTbIO, MOCKO/bKY UMdppoBon ocumnnorpad RIGOL
obecneuymBaeT (yHKUMIO oOTO6paXkeHusa LUBeTa C rpajaumer spkocTtu. OnbiTHble
Mo/ib30BaTe/IM MOTYT ObICTPO OLEHMTb KAayeCTBO CUrHasla M OBHApYXMTb OTK/IOHEHWUA B
npouecce oTNafKu.



3anyck no wabs10Hy

YcnoBua 3anycka onpeaenaAlTcAa nyTemM 3ajaHuA  JIorMYecKoro wabsioHa. IJToT  wabJ/ioH
npeAcTaBAsSET CO6OM JIOTMYECKYID KOMOGMHAUMIO KaHasloB C onepaHaom «M» («AND»). Kaxabin
KaHa/N MOMeT 6biTb YyCTaHoBNEeH Kak H (BbicOKuM), L (HM3KMM) mam X (6e3passiMyHoe).
HapacTaowmn muam cnaaavowmi GpoHT (MOXKHO YKasaTb TOJIbKO OAMH (DPOHT) MOXKET 6biTb
yKasaH /11 04HOro KaHana, BK/IIOYEHHOro B Wab1oH. MNocne ycTaHOBKM ppoHTa ocumnnorpad
3anycTmMTCs No AaHHOMY (PPOHTY, eC/I1 WaboH, 3aJaHHbIM ANs APYrUX KaHa/IoB YCTAHOBJIEH KaK
MCTUHHBIN, T.€. H unn L (pakTMyeckmi WwabioH KaHana coBrnajaeT C 3aZlaHHbIM WabnoHoMm). Ecam
(bpOHT He yCTaHOBJIEH, TO 3aMyCK OCYLLECTB/SETCA M0 CaMOMY NocsiegHeMY (DPOHTY, KOTOPbIM
AenaeT WwabsoH UCTUHHBIM. ECnn BCce KaHanbl B WabaioHe yCTaHOBAEHbI Ha «X», ocuunnorpad
3anyckartbca He 6ygeT.

(CH1-CH4)
H

L
(CHICHY) L

Twn 3anycKa:
KnukHute Type, BbiGepute «Pattern». Mpu 3ToM MHDOpPMaUMS O TEKYLLEM HACTPOMKE TpUrrepa
oTOb6parkaeTcA B BEpXHEM NpPaBOM Yrly 3KpaHa, KaK MoKa3aHO Ha PUCYHKE HUXKe.

Bbi6op McTOYHMKA:

KnnkHnte Source, 4ToObl OTKPbITb CAMCOK MCTOYMHMKOB CWUrHana, M Bblbepute CH1-CHA4.
Moapo6Hee cM. B pasgenie «MCTOYHMK 3anycKa». TeKyLMM MCTOYHUK 3anycKa oTobpakaeTca B
NpaBOM BEPXHEM YIJly SKpaHa.

MprmeyvaHune. TonbKo eciM BbIbpaH KaHasl, Ha KOTOPOM €CTb BXOAHble CUrHasibl B KayecTse
MCTOYHMKA 3amnyCKa, MOXKHO MOlyYMTb CTabM/IbHbIM 3anycK.

3apaHue wabsioHa:

KnukHute nocnegosatenbHo Ha Code ana Bbibopa WwabsoHa AnA Tekywero KaHana. JocTynHble
LWA6/I0HbI BKJIOYAKOT MATb TMMNOB:

eH: ycTaHaBAMBaeT WAG/IOH A4/1A BbIOpaHHOIO KaHana B «1», T.e. YpOBEHb HaNpAXeHWs KaHana
BblLLE YPOBHA 3amnycKa / NOpoOroBoro ypoBHA KaHana.
el: ycTaHaB/IMBaeT LWA60H ANA BblIopaHHOr0 KaHana B «0», T.e. ypoBeHb HanpAXeHUA KaHana
HMXKe YPOBHA 3anycKa / NOporoBoro YpoBHSA KaHana.
eX: yCTaHaB/IMBaeT WabI0H ANA BbIOpAHHOrO KaHasna B «X», T.€. 3TOT KaHa/l He ABAsAeTCA
YyacTblo WaboHa. Korga Bce KaHaslbl B Wab/I0He YCTAaHOB/IEHbI Ha «X», ocuuanorpad He
3anycTmTCA.
E§ * Rising: ycTaHaBiMBaeT B WaboHe nepeaHuUi OPOHT ANA BbIGPaHHOTO KaHana.
B4 . Falling: yctaHaBnuBaeT B WwaboHe 3a4HMM DPOHT A/ BbIGPAHHOMO KaHana.

CooTBETCTBYOLMM LWIAGIOH OTO6pArKaeTCs B HUXKHEM YacTM 3KpaHa. LLla6noHbl kaHanoB CH1-

CH4 npepctaBneHbl cneBa HanpaBo, Kak NOKa3aHO Ha PUCYHKE HUKe.

CH1 XXXX CH4

Takke MoKeTe YCTaHOBMTb LWAa6GJ/I0H C NMOMOLLbIO BUPTYasibHOM KnaBuaTypbl. KAMKHMTE no no
AP/NIbIKY, NpeACTaB/IEHHOMY Ha pUCYHKe Bbliwe. OTobpasmTca BUPTyasbHas KnaBuaTtypa.
YcTtaHoBMUTE Wab/I0H KaHana C NOMOLLbIO KnaBuaTypbl. Hanpumep, KanmkHuTe wabnoH gna CH2.



OTO6pasMTCa BMpTyasZibHaA KaaBuaTypa AN HACTPOMKM lWA6/IOHA KaHa/la, KaK MOoKa3aHo Ha
PUCYHKE HUKe.

Knasuwa
NoATBEPXAEHUS

Bce 6uthl (All Bit)s

Cagwr kypcopa

BNEBO
LLIabnoH

Cagwr kypcopa
BMDaBO

KNMKHMTE KHOMKY CO CTpesIkoM BNEBO, YTO6bI NEPEMECTUTb Kypcop BAEBO MM KNMKHMTE KHOMKY
CO CTPENIKOM BNpaBo, YTo6bl NEPEMECTMTb KypCOp BrpaBo. 3aTeM BblbepuTe WabsioH. MNocne Toro,
KaK LWabJIoH TEKyLero KaHana yCTaHOBJIEH MOJIHOCTbIO, KYpCOp aBTOMATMYECKM MEpexXoamT K
cnegytouieMy 61Ty WwaboHa. YCTaHOBUTE MX COOTBETCTBEHHO. locae Toro Kak Bce 6MTbl lWabioHa
YCTaHOBJIEHbI MOJHOCTbIO, KaukHMTe OK and  noOATBEPXKAEHUS HACTPOMKM M 3aKpbITHSA
BMPTYas/IbHOM KnaBuaTypbl. Takxke MoxeTe HaxaTb All, 4To6bl MPUMEHUTb TEKYLMM LWAGIOH KO
BCEM KaHanam. DyHKUMA 3TOM KNaBMLLIM aHAJIOTMYHA 31eMeHTY MeHio All Bits.

MpuMeyaHue. Tonbko oAMH (POHT (HapacTaloWMM MM CNAJaloLMM) MOXKET OblTb YKasaH B
wabnoHe. Ecnu onpepeneH TonbKO OAMH (DPOHT, a B APYromM KaHane B LwabnoHe
onpeaeneH Apyrol (poOHT, TO MOSBMTCSA COO6LUEHME O HEMpaBWIbHOM BBoze «Invalid
input». To nocsieaHuM onpeaeneHHbl POHT ByAET 3aMEHEH Ha X.

Bce 61TbI:

KnnkHaute All Bits ana yctaHOBKM Wab/10HOB 4151 BCEX KaHANOB A4J1A TEKYLEero BblIopaHHOro

LiabnoHa.

PexxuMm 3anycka:
MopgpobHee cM. «Pexum 3anycka».
YcTtaHOBKa napamMeTpoB 3anycKa:
YcTaHOBUTE napamMeTpbl TpUrrepa (BpemMa yaepKaHMAa v NojaBJ/ieHMe LyMa) B COOTBETCTBMU C
AAHHbIM TUMOM 3anyckKa.
Mogpo6HOCTU CM. B «YaeprKaHue 3anycka», «Llymonogasnexue».
YpoBeHb 3anycka / MoporoBbiii YpoBeHb:
Moapo6HOCTU CM. B «YpoBeHb 3anycKa / [loporoBbii YpoBeHb>. TeKylllee 3HaYEHME YPOBHSA TpUrTEpa
/ NOpOroBoro ypoBHA OTOGpaxaeTcA B BEPXHEM NPaBOM Yry 3KpaHa.

3anyck no daumesibHocmu cobbimusa

Mpn 3anycke no A/MTENbHOCTU COGLITMA NPUOOP onpeaensaeT yCaoBME TpUrrepa NyTeM nomcka
NPOAO/IKUTENBHOCTM YKAa3aHHOMO LWA6s0Ha. JTOT WAbNoH MpeACTaBAseT CO60M JIOrMUYECKYH0
KOM6MHaumio «AND» KaHanoB. KaAblM KaHas MOXKeT OblTb yCTaHoB/leH Ha H (BblCokmM), L
(HU3KMKM) mnmn X (6e3pasnmyHoe). Hapactatowmi mam cnagarowmii hpoHT (MOXKHO YKasaTb TOJIbKO
OAMH (POHT) MOXKeT OblTb YyKa3aH ANA OAHOro KaHana, BKJYEHHOro B WabnoH. Korpa
NPOAO/IKUTENBHOCTL (AT) 3TOro wabsioHa COOTBETCTBYET 3aZaHHOMY BpeMeHM, ocumanorpad
NPOM3BOAMT 3aMyCK, KaK MOKa3aHO Ha PUCYHKE HUKe.

4t AT Pattern: HLHL

| I
L 1 1 1
| 1 | 1
| 1 I 1
| I | ]
CH1 | 1 | 1
| I | ]
| 1 | I
| I i ]

CH2

CH3

CH4




Twvn 3anyckKa:
Knnkuute Type, Bbibepute «Duration». Npu 3TOM MHGMOPMaLMA O TEKYLLEW HACTPOMKE TpUrrepa
OTOOpaXkaeTcA B BEpXHEM NMPaBOM Yry 3KpaHa, KaK MoKa3aHO Ha PUCYHKE HUKe.

Dwur 40.0mvV A |

Bbi6op McTOYHMKA:

KnnkHnte Source, 4TOObl OTKPbITb CMMCOK MCTOYHWMKOB CMrHana, M Bbloepute CH1-CH4.
MoapobHee CM. «MCTOYHMK 3anycKar». TeKywMM MCTOYHMK 3amycka OoTo6paykaeTcs B MpaBOM
BEPXHEM Yray 3KpaHa.

MpumeyvaHme. ToNbKO e€CnM BblbpaH KaHa/l, Ha KOTOPOM €CTb BXOAHblE CUrHajlbl B KayecTse
MCTOYHMKA 3amnyCKa, MOXKHO MOJlyYMTb CTabM/IbHbIM 3anycK.

YcTaHoBKa WabsioHa:
Knuknnte Code pans Bbi6opa Wab6/sioHa TeKyulero KaHana. COOTBETCTBYHOLIMM LLAGI0H

CH1 XXXX CH4

0TO6paXKaeTCa B HUKHEN YacTM 3KpaHa. LLlabnoHbl kaHanos CH1-CH4 npeactaBneHbl cneBa
HanpaBo, KaK NMOKa3aHO Ha PUCYHKE HUXKeE.

eH: ycTaHaB/MBaeT Wab/ioH BbIOpaHHOro KaHana B «H», T.e. ypoBeHb HanpsaxeHuA Bbllle
YPOBHA 3anycka / MOporoBoro ypoBHS KaHana.
el: ycTaHaB/AMBAET LWAOG/I0OH BbIGPAHHOIO KaHasna B «L», T.e. YpOBEHb HanpaxXeHUa HUXKe
YPOBHSA 3anycKa / NOporoBoro ypoB- HA KaHana
oX: yCTaHaB/IMBaET WA6/I0OH BbIOPAHHOIr0 KaHasa B «X», T.€. 3TOT KaHa/l He UCNO/Ib3yeTcA
KaK 4acTb wabsoHa. Korga Bce KaHasbl B WIa6/I0OHE YCTAHOBJIEHbI Ha «X», ocuManorpad
He 3anycKaeTcs.
Ycnosue 3anycka:
KnnkHute When, Bbibepute Tumn.
e>: 3arnyCK NPOUCXOAMT, KOrAa A/IMTE/IbHOCTb COObITUA NPeBbIWAET 3agaHHoe BpeMA. KnnKHuTe
Lower, 4TOGbl YCTAHOBMTb HUXKHMWM Npeaen ANMTENbHOCTH WabnoHa. [AManasoH YyCTaHOBKM OT
800 nc go 10 c.
e<: 3arnyCK NPOUCXOAMT, KOraa AJIMTENbHOCTb COObITUA MEHbLUE 3aJaHHOro BpeMeHu. KnmkHute
Upper, 4To6bl YCTAaHOBMTb BEPXHIOK MPaHMLy AJIMTE/IbHOCTU LWabsioHa. [Juana3oH yCTaHOBKM
ot 800 nc go 10 c.
e<>: 3aMyCK NPOUCXOAMUT, KOrJa AJ/IMTE/IbHOCTb COObITMA MEHbLLE BEPXHEro npeaena 3agaHHoro
BPEMEHW M 6Gosblue HUKHero. KamkHute Upper, 4To6bl YCTAHOBUTb BEPXHMM npeaen
AnmnTenbHoCcTU. [AnanasoH yctaHoBKM OT 1,2 HC ao 10 c. KnMkHuite Lower, 4To6bl YCTAaHOBMTD
HUXHWMM Npeaen aamMTenbHocTH. JmanasoH yctaHoBku ot 800 nc go 10 c.
e><: 3anyCcK NPOUCXOAMT, KOraa AMTENbHOCTb COObITUA 60/blUe BEPXHEro npeaena 3agaHHoro
BPEMEHU M MeHbllUE HUKHero. KnukHuTe Upper, 4To6bl YCTaHOBWMTb BEPXHWUM npeaen
anntenbHoctu. AuanasoH yctaHoBku ot 800 nc go 10 c. KnmMkHute Lower, 4TOGbI yCTAHOBUTD
HUXHMM Npefen ANMTENbHOCTH. JmanasoH ycTaHoBku oT 800 nc o 9,99 c.
MpumeyaHue. HUXKHMIM Npesen BpEMEHU A0/IKEH BblTb MEHbLLIE BEPXHENO Npesesia BPEMEHM.

Bce 61ThI:
Knnkuute All Bits anAa ycTtaHOBKM Wa6/10HOB A1 BCEX KaHANOB ANS TEKYLEro BbIopaHHOro
LaboHa.

PexxuM 3anycka:
MogpobHee cM. «Pexunm 3anycka».



YcTaHOBKa NapaMeTpoB 3anyckKa:
Moapo6HOCTU CM. B «YaepKaHue 3anycKa», «LllymonoaaBneHue».

YpoBeHb 3anycKa / MoporoBbiii YpoBeHb:
Moapo6HOCTU CM. B «YpoBeHb 3anycka / [oporoBbiM ypoBeHb». TeKyllee 3HauyeHWe YpPOBHS
Tpurrepa / NOpoOroBoro ypoBHA 0To6parkaeTcsa B BEpPXHEM MPABOM Yr/ly dKpaHa.

3anyck no ucme4yeHuro speMeHU

3anycK ocyLecTBaaeTca Toraa, Korga otpesok Bpemenun (AT) 60/blue YyCTaHOB/IEHHOIO BPEMEHM
TaMmayTa (Mo UCTEYEHUIO BPEMEHM).

AT - 3TO OTPE30K BpEMEHM, HaYMHAA OT MOMEHTA NPOXoAa YPOBHA 3arnycka nepeiHum (3aHMM)
(PPOHTOM BXOAHOI0 CUrHasa M 3aKaH4YMBasi MOMEHTOM MPOX0Aa YPOBHA 3anyCcKa COCeAHMM 3aHUM
(nepeaHUM) dpOHTOM. [TOKa3aHO Ha pPUCYHKE HUXKE.

AT | Time Out<AT

—
'Time Out

Twn 3anycka:

Knuknute Type, Bbibepute «Timeout». Mpu 3TOM MHDOPMALUS O TEKYLLEM HACTPOMKE TpUrrepa
OoTOOparkaeTcsa B BEPXHEM NPaBOM Yr/ly 3KpaHa, KaK NMoKa3aHO Ha PUCYHKE HMUXKe.

Bbi6op McTOYHMKA:
KnankHute Source, 4ToObl OTKPbITb CMMCOK MCTOYHMKOB CUrHana, 1 Bbibepute CH1-CH4.
MogpobHee cM.

«MCTOYHMK 3anycKa». TeKyLMM UCTOYHMK 3anycKa oTo6paXkaeTcsl B MPAaBOM BEPXHEM Yr/ly 3KpaHa.
MpumeyvaHue. ToNbKO ecnu BbiIGpaH KaHasl, Ha KOTOPOM €CTb BXOZHble CUIHasbl B Ka4yecTBe
MCTOYHMKA 3anyCcKa, MOXKHO MOJIy4YMTb CTabU/IbHbIN 3amyCK.

Twn ppoHTa:
Knuknute Slope, BbibepuTe TMN DpOHTa BXOAHOIO CMrHana.
e HapacTatowmi: HauMHaeT 0TCYET BPEMEHM, Koraa nepeaHuii poHT BXOAHOIO CUrHana
NPOXOAMT Yepe3 YpOBEHb 3arnycKa.
e Cnajamowmmn: HaYMHAET OTCYET BPEMEHM, KorJa 3aHWM (PPOHT BXOAHOr0 CMrHasa NpoxoauT
yepes ypoBeHb 3anycka
¢ Jlo60M: HaUYMHAET OTCHET BPEMEHM, KOrza /1060 pOHT BXOAHOMO CMrHaNa NpoOXoamT Yepes
YypPOBEHb 3anycka.
3HayeHWe BpeMeHMu TammayTa:
KnmkHute Timeout 1 npy nomoLM BCn/biBatoLer LudbpoBOM KnaBUaTypbl YCTAHOBUTE 3HAYEHUE

3arnycKa no ucteyeHuto BpeMeHun. JocTynHblii AranasoH ot 16 Hc go 10 c.

PexxuM 3anyckKa:

MoapobHee cM. «PexnMm 3anycka».

YcTaHOBKa napaMeTpoB 3anycKa:

Moapo6HOCTHM CM. B «LLlymonoaaBneHue».

YpoBeHb 3anycKa / MoporoBbiii YpoBeHb:

Moapo6HOCTU CM. B «YpoBeHb 3amycKa / Moporosbii ypoBeHb». TeKyllee 3Ha4YeHMeE YPOBHSA
TpuUrrepa / NoporoBoro YpoBHA 0TOGPaxKaeTcA B BEPXHEM NPaBOM YrJly 3KpaHa.



3anyck no paHmy
JTOT pPEeXMM UCMNONb3yeTCA AJA 3anycKa No UMMyJbCaM, KOTOPblE MPOXOAAT Yepe3 0AMH YPOBEHb
3anycka, HO He NpoXoAAT Yepe3 APYroM, Kak NMoKasaHo Ha PUCYHKE HUKeE.

PaHT nonox. umMnynsca

YPOBHS! 3arycka

HwxHwii npepen-
YPOBHS 3anycka
PaHT OTpuuaT. umnynsca

Twn 3anycka:
KnukHute Type, Bblbepute «Runt». Mpu 3TOM MHbOPMaUMA O TEKYLLEM HACTPOMKE Tpurrepa
oTob6parkaeTcA B BEPXHEM NPaBOM Yrly 3KpaHa, KaK MOKa3aHOo Ha PUCYHKE HUXKe.
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Bbi6op MCcTOYHMKA:

KnukHuTe Source, 4To6bl OTKPbITb CMIMCOK MCTOYHUKOB CMrHana, 1 Bbibepmte CH1-CH4.
MoapobHee cM. «MCTOYHMK 3anycka». TEKYLMM UCTOYHUK 3anyCcKa oTo6parkaeTcs B MpaBoOM
BEPXHEM Yr/ly 3KpaHa.

MpumeyvaHue. ToNbKO ecnu BbiIGpaH KaHasl, Ha KOTOPOM eCTb BXOAHblE CUMIHasbl B KayecTse

MCTOYHMKA 3aryCcKa, MOXKHO MOJIy4YMTb CTabU/IbHbIN 3anycCK.

MNonapHocTb:

MocnepoBatenbHbIM KIMKOM No Polarity BbibepuTe nonapHocTb. Ans Bblbopa AOCTYMHbI
NoJIOXKMTEIbHAA () n otpuuatensHasa nonapHocts (H).

Ycnosue 3anycka:

KnnkHnte When, BbibepuTe ycnoBmsa andA 3anycka no curHany tmna Runt.

eNone: yKkasblBaeT Ha OTCYTCTBME YCTAHOBKM YCJ/IOBMA TpUrrepa A4/1A 3anycka.

e>: 3aMyCK NpPOMU3BOAMUTCA, KOrfga AJIMTENIbHOCTb paHTa 60/blie, YEM HUXKHMM npeaen
AJMTENIbHOCTU MMNybca. KnukHuTe Lower Ans yCTaHOBKM MWMHMMAIbHOM AJIMTEIbHOCTH
MMNy/ibCa ANA 3anycKa Nno paHTy.

e<: 3anycK MNPOM3BOAMTCSH, KOrga AJIMTENIbHOCTb paHTa MEHblUe, YeM BEPXHWUM npeaen
AMTENbHOCTU umnynbca. KnvkHute Upper ans yCTaHOBKM MAKCMMAJIbHOM [JIMTE/IbHOCTU
MMNy/ibCa ANA 3anycKa Nno paHTy.

e<>: 3arMyCcK MPOU3BOAMTCA, KOraa AJIMTENIbHOCTb paHTa 60/iblle HMUMKHEro npejena U MeHblue
BEPXHEro npeaena ANMTENIbHOCTM MMMy bca. KankuuTte Upper Ana yCTaHOBKM MaKCUMaibHOM
AJMTENIBHOCTU MMNy/bca. KnukHMTE Lower ans yCTaHOBKM MWMHMMAbHOM AJIMTEIbHOCTH
MMnNybca.

MpumeyaHme. HUXKHUIM Npeaen AMTENbHOCTU A0/IKEH 6biTb MEHbLUE BEPXHEro npeaena.

Bbi6op YPOBHS M HAaCTpPOMKa YPOBHSA 3anycka:

Mocne 3aBepLUEHUS HACTPOMKM YC/I0BUS 3arycKa HE06X0AMMO HAaCTPOMTb YPOBEHD 3arycKa, YTO6bl
o6ecnevynTb NpaBuU/IbHbIMA 3aMyCcK M NOAYYMTb CTabuabHy0 hopMy curHana. KaukHute Level Select
(ecnm B KayecTBe yC/I0BMA 3arnyCcKa BbIoOpaHO
«<>» 70 Level Select HaxoaMTCA B NOAMEHIO B MEHIO More). 1 BbI6epUTE HYXKHbIM TUMN YPOBHSA AN1A
HACTPOMKM.

eLevel A: HacTpamBaeTCs TOJIbKO BEPXHMM NpeAeN YPOBHSA 3anycKa, a HUXKHUM Npeaen ocTaeTcs
HEM3MEHHbBIM.

eLevel B: HacTpanBaeTCs TONIbKO HMXKHUM Npesen YPoBHSA 3anycKa, a BEPXHUM Npeaen ocTaeTcs
HEM3MEHHbBIM.

eLevel AB: oa4HOBpPEMEHHO peryaMpyeT BEPXHIO M HUKHIO FPaHMubl YPOBHA 3anycka, a A
(pasHMLA MeXaY BEPXHEWN M HUKHEM FPaHULIEM YPOBHSA 3anyCcKa) OCTaeTCS HEM3MEHHOM.



T Runt @ ad0.0mv A

KAMKHKUTE NO  ApJibIKY B MpPaBOM BEpPXHEM Yrjly 3KpaHa, 4To6bl HACTPOMTHb
COOTBETCTBYIOLMI YPOBEHb 3anycka. OTKPOeTCA OKHO HAaCTPOMKM CMCTEMbI 3anycKa. B none Level
BBEAMTE HEO6XOAMMOE 3HaYeHWe Mpu MOMOLLUM BCM/IbIBAKOWEN LUGBPOBOM KaaBMaTypbl MU
MCMOJNIb3yMTE CTPE/IKU «BBEPX»/«BHM3» [N YCTAHOBKM. BO Bpems perysMpoBKM Ha 3KpaHe
MOABANAIOTCA ABE JIMHMM YPOBHSA 3aMycKa, KOTOpble NMepemeLlalTcsa BBEPX U BHM3 NPU M3MEHEHUM
YypoBHA Tpurrepa. B To e BpeMsa MHdbOpMaumsas 06 ypoBHE 3amycka B peasibHOM BpeMeHM
0TOGparkaeTca B JIEBOM HMXKHEM Yr/ly 3KpaHa (KakK MoKasaHo Ha pUCyHKe Huke, H o6o3HavaeT
BEPXHMM Npeaen ypoBHA 3anycka, L 0603Ha4YaeT HUXKHMIM Npeaen ypoBHA 3anycka M A yKasbiBaeT
Ha pasHULY MeXAy H1MM). Mpu NpeKpalleHnn USMEHEHUSA YPOBHSA TPUITEPa, IMHUM YPOBHS 3anycKa
M MHGpOPMaLIMA 06 YPOBHE 3aMycKa B JIEBOM HUMKHEM YI/ly 3KpaHa MCYe3aloT NpUMEpPHO Yepes 2
c. TeKylme 3HaYeHUsl YpoBHA TpUrrepa oTo6parkaloTcs B MPaBOM BEPXHEM YrJly 3KpaHa.

Pexxum 3anycka:
MopgpobHee cM. «Pexum 3anycKa».
YcTaHOBKa napaMeTpoB 3anycKa:
YcTaHOBMTE NapameTpbl TpUrrepa (BpeMA yaep:KaH1a 1 NoJaB/ieHME WyMa) B COOTBETCTBMU C
AaHHbIM TUMOM 3arnycKa.
Moapo6bHOCTH CM. B «YaepraHue 3anycka», «LllymonoaaBneHue».

3anyck no oKHy

3anycK no OoKHy obecrneynBaeTCsA BbICOKMM M HU3KMM YPOBHAMM 3anycka. [pnbop 3anyckaeTcs,
KOrJia BXOJIHOM CMIHa/1 NPOXOAMUT Yepe3 BbICOKMIM YPOBEHb 3aryCKa MM HU3KUIM YPOBEHb 3amycKa.

Twn 3anycka:

Knnkuute Type, Bbibepute «Window». Mpu 3TOM MHbOPMALMA O TEKYLLEM HACTPOMKE TpUrrepa
0TO6paXaeTcs B BEPXHEM MPaBOM YIJ/ly 3KpaHa, Kak NoKa3aHOo Ha PUCYHKE HUXKe.
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Bbi6Op MCTOYHMKA:

KankHuTe Source, 4To6bl OTKPbITh CMMCOK MCTOYHUKOB CUrHana, v Boloepmute CH1-CHA4.
MoapobHee cM. «MCTOYHMK 3anycka». TeKyLWUM MCTOYHMK 3anycKa oTo6parkaeTca B NpaBoOM
BEPXHEM Yr/ly 3KpaHa.

MpumeyvaHne. ToNbKO eCM BbIGpaH KaHasl, HA KOTOPOM €CTb BXOAHbIE CUIHaJIbl B Ka4ecTBe
MCTOYHMKA 3anyCKa, MOXHO MOJlyYMTb CTAabM/IbHBIM 3amnycCK.

Tvn ppoHTa:

Knuknute Slope, 3atem BbibepuTe TMN OPOHTA CMrHasia ANA 3anycka.

B3 Hapacrawouwmii: 3anyckaeTcs no HapacTaoLleMy (POHTY BXOAHOMO CUrHana, Koraa
YPOBEHb HAMPSKEHUS Bbllle, YEM NpeABapUTE/IbHO YCTAHOB/IEHHbIN BbICOKMI YPOBEHb
3anyckKa.

B4 Cnaparowmit: 3anyckaetca no cnagaremMy GpoHTY BXOAHOrO CMrHana, Korja ypoBeHb
HanpsAXXeHMA HUXKe nNpeaBapUTe/IbHO YCTAHOBIEHHOIO HM3KOM0 YPOBHA 3anycKa.

oif! /106011: 3aMyCKaeTCa No HapacTalLeMYy WM cnadatollemy MPOHTY BXOAHOMO CUrHana,
KOrJa ypoBeHb HanpsiXeHMA COOTBETCTBYET 3aZjaHHOMY YPOBHIO 3arycKa.



MonoxeHue 3anycka:
Mocne BbiGopa TMNa OKHa KAMKHMTE [lonoxeHue (Position), 4ToGbI BbIGPaTb MONOKEHWUE

TpUrrepa, 4tobbl AOMNO/IHUTENIbHO YKa3aTb MOMEHT BPEMEHU TpUITepa.
eEnter: 3anyck NpoMcxXoAMT, KOorjJa BXOAHOWM CMrHan BXOAMT B YKa3aHHbIM JMana3oH YPOBHEM
3anycka.
eEXit: 3anyck npomcxoamT, Koraa BXOAHOM CUMIHaN BbIXOAMT M3 YKA3aHHOMO AManasoHa YpOoBHEMN
3anyckKa.

eTime: 3anycK NPOMCXOAUT, EC/IM HAKOMIEHHOE BPEMSA YEPKaHMA, C MOMEHTA, Koraa BXOAHOM
CUrHan BOLLEJ B YKa3aHHbIM AManasoH YPOBHEM 3amnycKa, paBHO BPEMEHM OKHa. Ec/iv BbiGpaH
3TOT TMMN, TO K/JMKHMTe Time AN YCTAaHOBKM BPEMEHM OKHAa C MOMOLLbI LMDPOBOM
KnaBuaTtypbl. JmMana3oH ycTaHoBKM oT 8 HC go 10 c.
BbiGOp YPOBHA M HacTpOMKa YPOBHSA 3amnycKa:
Mocne 3aBeplUEHMS HACTPOMKM YC/I0BMA 3aryCcKa HEO6XOAMMO HACTPOWTb YPOBEHb, YTOObI
o6ecneynTb NpaBMJ/IbHBIM 3aMyCcK U MONYYUTb CTabU/bHY0 opMy curHana. Knmkaute Level
Select, 4TO6bI BbIGPATb HY¥KHbIM TUM YPOBHS A1 HACTPOMKM.
eLevel A: HacTpamBaeTCs TOJIbKO BEPXHMM NpeAeN YPOBHS 3anycKa, a HUXKHUM Npeaen ocTaeTcs
HEM3MEHHbBIM.
eLevel B: HacTpamBaeTCs TO/IbKO HUXKHMIM NPefen YPOBHA 3anycKa, a BEpPXHMM Npeaen ocTaeTcs
HEN3MEHHbBIM.
eLevel AB: 0JHOBPEMEHHO PEry/imMpyeT BEPXHIOI M HUWKHIOK FPaHMLbl YPOBHA 3anycka, a f
(pasHMLA MeXKAY BEPXHEM M HUKHEM rpaHULIEM YPOBHS 3aMycKa) OCTAeTCS HEM3MEHHDIM.
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KaMkhuTe no aprbiky [iimetleshdd| 5 NpaBOM BEPXHEM YI/ly 3KpaHa, 4To6bl HACTPOMTb
COOTBETCTBYIOLMI YPOBEHb 3anycKa. OTKPOETCS OKHO HAaCTPOMKM CUCTEMbI 3anycka. B mone Level
BBEAMTE HEO6XOAMMOE 3HauyeHMe MpM MOMOLWM BCM/biBaOLWEN LMbPOBOM KaaBMaTypbl MM
MCMONb3YITE CTPENIKM «BBEPX»/«BHU3» 1A YCTAHOBKM. Bo BpeMA perysMpoBKM YpOBHA 3armycKa
Ha 3KpaHe MOABAAITCA [BE JIMHUM YPOBHA 3amycKa, KOTOpble NepPeMeLLaloTCs BBEPX M BHM3 MpM
M3MEHEHMM YPOBHA Tpurrepa. B To ke BpeMa MHPOpMmauma 06 ypoBHE 3anycKa B peasbHOM
BPEMEHM OTOBpaKaeTCs B JIEBOM HIKHEM Yry 3KpaHa (Kak MOKas3aHO Ha PUCYHKe Huxke, H
0603Ha4YaeT BepXHUIM Npejen YPoBHA 3anycKa, L 0603HauaeT HMKHUIM Npeaen ypoBHA 3amycka M A
yKasblBaeT Ha pasHuLy MeXJy HUMM). Tpu NpeKpalieHUM M3MEHEHUA YPOBHS TpUrrepa, JMHUM
YPOBHA 3anycka M MHMOpMaLMa 06 YpOBHE 3amycka B JIEBOM HIKHEM Yr/ly 3KpaHa vcuyesaloT
NpUMepHO uyepes 2 c. TeKylme 3HaYeHMA YPOBHA TpUITepa 0TO6paXkaloTCsA B NPaBOM BEPXHEM
yray 3KpaHa.

Pexxnm 3anycka:
MoapobHee cM. «PeXxnMm 3anycka».
YcTaHOBKa NnapamMeTpoB 3anycKa:
YcTaHOBMTE NapameTpbl TpUrrepa (Bpema yaep>KaHua 1 nojasaeHue Wyma) B COOTBETCTBMU C
AaHHbIM TUMOM 3anycka.
MoapobHOCTM CM. B «YaepaHue 3anycKa», «LlymonogasneHue».



3anyck no 3adepikKe

Mpu 3anycKe no 3ageprkke Heo6Xo0AMMO YCTaHOBUTbL McTouHMK A (Source A) 1 McTtouHumk B (Source
B). Ocumnnorpad 3anyckaeTcsa, Korga pasHuua Bo BpemMeHu (AT) Mexay yKasaHHbIMM (DpOHTamu
UcTouHmK A (DpoHT A) M UCTOYHMK B (ppoHT B) cooTBeTCTBYET yCTAHOBJAEHHOMY BpPEMEHHOMY
npeaeny, Kak noka3aHO Ha PUCYHKE HMXKe.

Edge A=JI
Edge B=}

Source A

Source B
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NpumeyaHme. OpoHT A 1 OpoHT B A0KHBI ObITb COCEAHUMM (PPOHTaMM.

Twn 3anycka:
Knuknute Type, Bbi6epute «Delay». MNpu 3ToM MHDOpMaUMs O TEKYLLEM HAaCTPOMKEe Tpurrepa
oTOOparkaeTcA B BEPXHEM NPaBOM Yr/ly 3KpaHa, KaK MoKa3aHo Ha PUCYHKE HUKe.
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Bbi6op McTo4YHMKaA A:
KankH1Te SourceA, 4To6bl OTKPbITb CMMCOK MCTOYHMKOB CMrHana, 1 Bbibepute CH1-CHA4.
Moapo6Hee cM. «MCTOYHMK 3anycKa». TEKYLIMM MCTOYHMK 3amnycKa oTo6paxkaeTca B MPaBoOM
BEPXHEM Yy 3KpaHa.
MpumeyvaHue. ToNbKO ecnu BbiIGpaH KaHasl, Ha KOTOPOM €CTb BXOZHble CUIHasbl B Ka4yecTse
MCTOYHMKA 3anyCcKa, MOXKXHO MOJIy4YMTb CTabU/IbHbIN 3amycCK.
®poHT A:
MocnepoBatenbHbIM KAMKOM No EdgeA BbibepuTe TMN dpoHTa An1a UcTouHMKa A. OH MoxeT
ObITb YCTAHOB/IEH HapacTawum «Rising»> & unn cnagarowmm «Falling» m.
Bbi6op ncTto4HMKa B:
KnaukHuTe SourceB, 4TO6bl OTKPbITL CMIMCOK MCTOYHMKOB CUrHana, u Boibepmte CH1-CH4.
MoppobHee cM. «MCTOYHMK 3amycKa». TeKyLMM MCTOYHMK 3anycKka oTobpakaeTcs B NpaBoOM
BEPXHEM YI/ly 3KpaHa.
MpumeyvaHue. ToNbKO ecnu BbiIGpaH KaHasl, Ha KOTOPOM €CTb BXOZHble CUIHasbl B Ka4yecTBe
MCTOYHMKA 3anycKa, MOXKHO MONYyYMTb CTaBbMUJIbHbIN 3anycK.
®poHT B:
MocnepoBatenbHbIM EMKOM No EdgeB BbibepuTe TMN ppoHTa Ana McTouHMKa B. OH moxkeT
ObITb YCTAHOB/IEH HapacTalWwuMm «Rising» nam cnagarowmm «Falling» .

YcnoBue 3anycka:
KnvkHute When ans 3aaHusa aiMMMTa BpeMeHU A 3anycKa no 3ajepikke.
e>: 3aMNyCK MPOMCXOAMT, Korga pasHuvua BpemMeHu (AT) mexay YCTaHOBJIEHHbIM (POHTOM
McToYHMKa A 1 ycTaHOBNEHHBIM (DPOHTOM MCTOYHMKA B 60/1bLLe NnpeayCTaHOBAEHHOMO JIMMMTA
BpeMeHu. KanmkHMTe Lower ansa yCTaHOBKM HUXKHEro npeaena BpeMEHU 3aJeprKKM.
e<: 3anyCK NPOUCXOAMT, KOrga pasHuua BpemeHu (AT) MexAay YCTaHOBJIEHHbIM (DPOHTOM
MCTOYHMKA A M yCTaHOBIEHHbIM (PPOHTOM MCTOYHMKA B MeHbLLe npeayCTaHOB/IEHHOIO JIMMMTA
BpeMeHu. KankHmite Upper ana yCTaHOBKM BEPXHEr0 npejena BpeMEHM 3a4EPKKN.



e<>: 3aryCK MPOMCXOAMT, KOraa pasHuua BpeMeHu (AT) mexay YCTaHOBJIEHHbIM (DPOHTOM
MCTOYHMKA A M yCTaHOBNEHHbIM (pPOHTOM MCTOYHMKA B 6Gosiblue, YemM HUXKHMM npeaen M
MEHblUEe, YEeM BEPXHWUM Npeaen npeaycTaHoOBNEHHOro BpeMeHu. KiukHute Upper ans
YCTaHOBKM BEPXHEro npejena BpeMeHU 3aepKKU. KnnMkHuTe Lower AnAa yCTaHOBKM HUMKHEro
npeaena BpeMeHU 3aEPKKM.

MpumeyaHune. HUKHUIM Npeaen BpeMEHU A0/TKEH 6GblTb MEHbLLIE BEPXHErO Nnpejaena.

e><: 3aryCK MPOMCXOAMUT, Korga pasHuua BpemeHu (AT) mexay YCTaHOBJIEHHbIM (DPOHTOM
McTOYHMKa A M yCTaHOBAEHHbIM (DPOHTOM MCTOYHMKA B MeHblue, YemM HUMKHWK npenen M
6o/blie, YeM BEPXHWM npenen npeaycTaHOB/NEHHOro BpemeHu. KnukHute Upper ans
YCTaHOBKM BEPXHEro npeaena BpeMeHu 3aepXKu. KnmkHute Lower Ana yCTaHOBKU HUMKHEro
npeaena BpeMeHu

MpumeyaHune. HUXKHUIM Npeaen BpeMEHU A0/KEH 6biTb MEHbLLIE BEPXHEro Nnpeaena.

Pexxum 3anycka:
MopgpobHee cM. «Pexum 3anycka».
YcTtaHOBKa napamMeTpoB 3anycKa:
YcTaHOBMTE napameTpbl TpUrrepa (BpeMsa yaepaHMA 1 nNojaB/ieHUe LymMa) B COOTBETCTBUM C
AAHHbIM TUNOM 3anyckKa.
Mogpo6HOCTU CM. B «YaeprKaHue 3anycka», «Llymonogasnexue».
YpoBeHb 3anycka / MoporoBbiii YpoBeHb:
MoApO6HOCTU CM. B «YpOBEHb 3anycKa / [oporoBbild ypoBeHb». TeKylllee 3Ha4YeHME YPOBHS TpUrTepa
/ NOpOroBOro ypoBHA OTOGpaXkaeTcA B BEPXHEM MpaBOM Yrjy 3KpaHa.

3anyck no YcmaHosKe/Yoep KaHuto

Mpu 3anycke YctaHoBKa/YaeprkaHue (Setup/Hold) Heob6xoaMmo 3agatb MCTOYHMK CUMHXPOHU3aLMK
M UCTOYHMK AaHHbIX. BpemAa ycTaHOBKM (YCTaHOBOYHOE BPeMSA) HaYMHAeTCA, Korga CMrHan AaHHbIX
NPOXOAMT Yepe3 YPOBEHb 3arnycKa M 3aBepLuaeTca Npu NocTynaeHnn1 3a4aHHOro (opoHTa TakTOBOro
cuMrHana. Bpemsa yaep:kaHma HauMHaeTCa Npu NOCTYN/IEHUM 3a4aHHOr0 (hpoHTA TaKTOBOro CUrHana
M 3aKaHYMBAETCA, KOrga CMrHaa AaHHbIX MOBTOPHO NPOXOAMT Yepes YPOBEHDb 3arnyCKa, KaK NnokasaHo
Ha pUC. HMKe. 3anyck ocumnnorpada NpPoUCXOAMUT, KOorja MHTEpBas YCTAHOBKM WU BpeMA
yAeprKaHUA MeHbLUE NpeyCTaHOB/IEHHOIO BPEMEHMU.
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Twvin 3anycKa:
Knuknute Type, BbibepuTe «Setup/Hold». Mpu 3ToM MHdOpMauMs O TeKyLEW HACTPoOMKe
TpUrrepa oTobpaxkaeTca B BEpXHEM MPaBOM Yry 3KpaHa, KaK NoKa3aHo Ha PUCYHKE HUXKe.

MCTOYHMK CUHXPOHM3aLUN:

Knvkuute SCL, 4TO6bI YCTAHOBMUTb UCTOYHMK CMHXPOCMIrHana, M Bbibepute CH1-CH4. MoapobHee
CM. «MCTOYHMK 3anycKa». TeKYLIMMA UCTOYHUK CUHXPOHMU3ALMM (MCTOYHMK 3arycKa) OTobparkaeTcs
B BEPXHEM MPABOM Yry 3KpaHa.



MprmeyaHue. TobKO ecnim BbiGpaH KaHasl, Ha KOTOPOM eCTb BXOZHbIE€ CUIHaJlbl B KayecTse
MCTOYHMKA 3amnycKa, MOXKHO MONYyYMTb CTabM/IbHbIN 3amycK.

Tvn ppoHTa:

MocnepoBatesibHbIM KAMKOM No Slope BbibepuTe TMN PpoHTa CUHXpOCUrHasia. OH MOXKeT BbITb
yCTaHOBJ/IEH HapacTalwum «Rising» nan cnagaowmm «Falling».

MCTOYHMK AaHHbIX:

KavkHuTe SDA 4TO6bl YCTAaHOBUTDL MCTOYHMK JIMHMU AaHHbIX U BbibepuTe CH1-CHA4. MNoapobHee
CM. «MCTOYHMK 3anycKa». TeKyLUM MCTOYHMK AaHHbIX (MCTOYHMK 3amnycka) oTobparkaeTcs B
BEpPXHEM MpaBOM Yrjy 3KpaHa.

MprmeyaHue. ToNbKO ecnim BbiGpaH KaHal, Ha KOTOPOM €CTb BXOAHbIE CUrHaJlbl B KayecTse

MCTOYHMKA 3anyCKa, MOXKHO MOJlyYMTb CTAabM/IbHBIM 3amnycCK.

Twn AaHHbIX:

MocneaoBaTenbHbIM KMKOM no Data Type ycTaHOBMTE HEO6XOAMMBIM LIAGIOH AaHHbIX.
MoskeT 6bITb 3a1aH H (BbICOKMIM ypoBeHb) UM L (HU3KUM YpOBEHD).

Ycnoeue 3anycka:
KnukHmMte When ana ycTaHOBKM yC/10BUM 3anycKa.

eSetup: 3anycK NPOMCXOAMT, KOrAa BPEMSA YCTAaHOBKM MeEHblUe, YeM 3ajaHHoe Bpems. [pu
Bbl6Ope 3TOr0 TMMa KAMKHMTE More — Setup ANs YCTaHOBKM MHTEpBaNa C MOMOLLbIO
BCN/IblBatoLLEM LUPOBOM KNaBuaTypbl.

eHold: 3anycKk npoucxoauT, Koraa BpemAa yAeprKaHWA MeHblle, 4yeM 3ajaHHoe BpemMA. [lpu
BblbOpe 3TOro TMMa K/AMKHUTE More — Hold pgnAa yctaHOBKM MHTepBasa C MOMOLLBIO
BCMN/IbIBalOLLEN LMGDPOBOM KNaBUaTypbl.
eSetup/Hold: 3anyck npoucxoauT, Korga Bpems YCTAHOBKM MM BPeEMSA yAEprKaHMA MEeHblue,
yeM 3aaaHHoe BpemsA. [pu Bbibope 3TOoro TMna KAMkHMTe More — Setup 1 More — Hold gna
YCTaHOBKM COOTBETCTBYIOLIMX MHTEPBAJIOB C NMOMOLLbIO BCMJIbIBAKOLLEN LMGDPOBOM KlaBuaTypbl.
PexxuM 3anyckKa:
MogpobHee cM. «Pexnm 3anycka».
YcTaHOBKa napamMeTpoB 3anycKa:
YcTaHOBUTE NapaMeTpbl TpUrrepa (nogaBsieHMe WymMa) B COOTBETCTBUM C JAHHbIM TUMOM
3anycka. lNoapo6HocTH cM. B «LllymonoaaesneHue».
YpoBeHb 3anycKa / MoporoBbiii YpoBeHb:
MoApo6HOCTU CM. B «YpoBeHb 3amycKa / Moporosbii ypoBeHb». TeKyllee 3HaYeHME YPOBHSA
TpuUrrepa / NnoporoBoro ypoBHA 0TOGPaxKaeTcsA B BEPXHEM NPaBOM Yry dKpaHa.

3anyck Ha N-om ppoHme

3anyck Ha N-om poHTE, KOTOpbIM NOABASETCA NOC/IE YKa3aHHOrO BpEMEHU npocTosi. Hanpumep,
B CMrHasie, noKasaHHOM Ha PMUCYHKEe HuXKe, Npuoop AOJIKeH cpaboTatb Ha BTOPOM nepefHeEM
¢dpoHTE nNOC/NEe YKa3aHHOrO BPEMEHW OXMAAHMA (BPEMEHM MeXAy JABYMA  COCeAHMMM
HapacTalowuMn GPOoHTaMK), U BpeMA OXMAAHMA [ONKHO ObiTb B AManasoHe mMexay P nu M
(P<oxxkmnpaHme<M). FTae M - BpeMAa Mexay nepsBbiM nNepeaHuM (GPOHTOM U ero npeabiaywmm
nepeaHUM OPOHTOM; P - MakCMMasibHOe BpeMA MeXay HapacTawwymu (GpoHTamMu, KoTopble
y4yacTBYIOT B noAacyerTe.

Edge Type={
Edge Num=2

< M »>l< P

- > P

P<Idle Time<M



Twn 3anycka:
Knukuute Type, Bbibepute «Nth Edge». MNpu 3ToM MHbOPMaLMA 0 TEKyLLEN HAaCTPOMKe Tpurrepa
0TO6paxKaeTcsa B BEPXHEM MPaBOM Yr/ly 3KpaHa, Kak NMoKa3aHO Ha PUCYHKE HUXKeE.

B

Mth 40.0mV A :

Bbi6op MCTOYHMKA:
KnankHute Source, 4ToObl OTKPbITb CMMCOK MCTOYHMKOB CUrHana, 1 Bbibepute CH1-CH4.
Moapo6Hee CM. «MCTOYHMK 3anycKa». TEKYLIMM MCTOYHMK 3amnycKka oTobpakaeTca B MpaBoOM
BEPXHEM Yy 3KpaHa.
MprmeyaHme. ToNbKO ec/iv BbiGpaH KaHasl, HA KOTOPOM eCTb BXOZHble€ CMIHaslbl B KayecTse
MCTOYHMKA 3amyCKa, MOXHO MOJlyYMTb CTabM/IbHbIM 3anycK.
Twn ppoHTa:
MocnepoBatenbHbIM KAMKOM No Slope BbibepuTe OPOHT BXOAHOIO CUrHana, No KOTOpPOMyY GyayT
cpabaTtbiBaTb TpUrrep.
B3 Hapacrawowmii: cpabaTtbiBaeT no nepeaHemy dpoHTY BXOAHOIrO CUrHaia, Korja ypoBeHb
HanpAXXeHMA COOTBETCTBYET 3aJaHHOMY YPOBHIO 3anycKa.
K4 Cnasgawolmm: cpabaTtbiBaeT No 3agHeMY (ppOHTY BXOAHOIro CMrHana, Koraa ypoBeHb
HanpAXeHWA COOTBETCTBYET 3aZ,aHHOMY YPOBHIO 3aMnycK.
Bpemsa oxxkupaHusa:
KnnkHute Idle Time ansa ycTaHOBKM BpeMEHM OXMAAHUA 40 Havana oTcyeTa N-Horo ¢ppoHTa
3anycKa. Mcnosnb3yiTe BCN/bIBaoLWY0 LMGBPOBYIO KnaBuaTypy A/l YCTaHOBKM BPEMSA OXMAAHMA
WM MPOKPYTKY KOJIECOM MbILLN.
Homep dpoHTa:
KnnkHute Edges ans ycTaHOBKM 3HauYeHus «N» ans 3anycka. Mcnoib3ymTe BCMbIBAOLLYO
LUMDPOBYIO KnaBUaTypy ANA YCTAHOBKM HOMepa (PPOHTa MM MPOKPYTKY KOJIECOM MbILLN.
[Avana3oH yctaHoBkM oT 1 go 65535.
PexxuM 3anyckKa:
MogpobHee cM. «Pexnm 3anycka».
YcTaHOBKa napamMeTpoB 3anycKa:
YcTaHOBUTE NapaMeTpbl TpUrrepa (nogaBsieHMe WymMa) B COOTBETCTBUM C JAHHbIM TUMOM
3anycka. lNoapo6HocTH cM. B «LllymonoaaesneHue».
YpoBeHb 3anycKa / MoporoBbiii YpoBeHb:
MoApo6HOCTU CM. B «YpoBeHb 3amycKa / Moporosbii ypoBeHb». TeKyllee 3HaYeHME YPOBHSA
Tpurrepa / noporoBoro ypoBHsa oTo6parkaeTcA B BEPXHEM NPaBOM Yray 3KpaHa.

3anyck no wuHe RS-232 (Onyusa)

MocnenoBaTteNibHbIM NPOTOKON RS-232 mcnonb3yetcs Ans nepeAavr AaHHbix Mmexay MK mam
mexay MK u tepmuHanom. B npotokone RS-232 cMMBOAN nepefaeTca Kak Kagp AaHHbix. Kagp
COCTOMT U3 1 Ha4anbHOro 6uTa, 5-8 6MTOB AaHHbIX, 1 KOHTPOJILHOroO 6MTa M 1-2 CTONOBbLIX OMUTOB.
Ero ¢opmat nokasaH Ha pucyHKe Huxke. Ocumnnorpad cepmum DS8000-R MoxeT 3anycKkaTbCsa npum
OOHapY)XeHUM Hayana Kagpa, Kaapa OWMOKMU, OLIMOKM MPOBEPKM YETHOCTM MAM 3a[aHHbIX
AaHHbIX cMrHana RS-232.

1 bit < 5~8 bits ><® 1~2 bits

HauanbHbiit 61t BUTbI AaHHbIX KOHTpOnbHbIN 6UT Cron-6ut




Twn 3anycka:
Knvkuute Type, Bbibepute «RS232». Mpu 3TOM MHDOPMaLUMA O TEKYLLEM HACTPOMKE Tpurrepa
0TO6paXaeTcs B BEPXHEM MPABOM YrJly 3KpaHa, Kak NMoka3aHO Ha PUCYHKE HMXKeE.

RS232 6 40.0mV A |

Bbi6Op MCTOYHMKA:
KnvkHuTe Source, 4TOObl OTKPbITb CMMCOK MCTOMHMKOB CMrHana, M Bbloepute CH1-CHA4.
MoapobHee cM. «MCTOYHMK 3anycka». TeKylMM MCTOYHMK 3anycka OToGparkaeTcs B MpaBOM
BEPXHEM Yry 3KpaHa.
MNprmeyaHne. TonbKO ecan BblIOpaH KaHa/l, Ha KOTOPOM €CTb BXOAHble CMrHajbl B KayecTse
MCTOYHMKA 3anyCcKa, MOXKHO MOJIyYMTb CTABUJIbHBIM 3amnyCK.
YcnoBue 3anycka:
KnvkHute When, Bribepute YC/10BME 3anycKa.
eStart: 3anyck no cTapToBOoMy OMTY.
eError: 3anycKk npu o6HapyXeHMM1 Kaapa OLUMOKM.
eCheck Error: 3anyck npu o6Hapy*eHWU OWMOKN NPOBEPKM HYETHOCTU.
eData: 3anycK NpoucxoamT No nocnegHemy oMty 13 npeayCcTaHOB/IEHHbIX GUTOB AaHHbIX.
KnvkHute Data. 3atem, ncnonb3ysa uMdpoByro KaaBuaTypy, YCTaHOBUTE AaHHbIE.
BUTbI AaHHbIX:
3ajaeT KoimyecTBo 6MTOB Ha Kaap (pa3pAagHocTb). KankHute More — Data Bits ans yctaHOBKM
Tpebyemoro 3Ha4yeHMA pa3pagHoCcTM. [Ana Bbibopa AOCTYMNHbl «5 Bits», «6 Bits», «7 Bits», «8
Bits».
CTonoBbIA GUT:
3agaet OMT AN OKOH4YaHMA nepejayvnd aaHHbiX. KnuvkHute More — Stop Bit. YcraHosuTe
Tpebyemoe 3HauveHue. Jna Bblbopa AOCTYMHbI BapMaHTbl CTONOBbIX 6MTOB «1 Bit», «1.5 Bits», «2
Bits».
YeTHOCTb:
Ucnonb3lyeTca anAa npoBepKM MNPaBU/IbHOCTM Nepedayr AaHHbiX. KavkHute More — Parity.
YcTaHoBUTE Tpebyemoe 3HauyeHue. Ana Bbibopa AOCTynHbl «None» (HeT), «Odd» (YeTHbIN),
«Even» (HeuyeTHbIN).
MNonapHocTb:
KnukHute More — Polarity. 3atem BbibepuTe NOAAPHOCTb Nepefaym AaHHbiX. OHa MOXeT ObiTb
NONOXUTENbHOM «Pos» MM oTpuuaTenbHoM «Neg».
CKopocTb nepegaum:
KnvkHnTe More — Baud Rate. 3atemM ycTaHOBMTE CKOPOCTb Nepejayn JaHHbIX B 604ax
(HanpuMmep, 3agaeT TakToBYl YacToTy). Cneaytoume BapuaHTbl 4OCTYMNHbI:
eKnmkHMTe Baud Rate. 3aTem ycTaHOBMTE NMoJ/Ib30BaTE/IbCKYHO CKOPOCThb Nepesaynm B
604ax C NMOMOLLbIO 0TOBParKaeMoM LMGPOBOM KJIaBMATypbl MM MPOKPYTKOM Koneca
MbILLN.
eKnmkHMTe Baud Rate. 3atem BbibepuTe CKOPOCTb U3 NpeAyCTaHOBAEHHbIX 3Ha4YeHuM: 50
bps, 75 bps, 110 bps, 134 bps, 150 bps, 300 bps, u T.4.

Pexxnm 3anycka:

MoapobHee cM. «PeXXnM 3anycka».

YcTaHOBKa napamMeTpoB 3anycKa:

Moapo6bHOCTH CM. B «LLlymonoaaeneHme».

YpoBeHb 3anycka / MoporoBbiii YpoBeHb:

Moapo6HOCTU CM. B «YpoBeEHb 3arnycKa / MoporoBbii ypoBeHb». TeKylliee 3HaYeHNE YPOBHS
TpuUrrepa / NOporoBoro ypoBHA oTo6paxaeTcA B BEPXHEM NPaBOM Yriy 3KpaHa.



3anyck no wune 12C (Onyusa)

I2C - 3T0 ABYXNPOBOAHOM NOC/IeA0BaTE bHbIN MHTEPdENC Nnepesaym JaHHbIX, MCNOJb3YEMbIN AN
CBA3M MEXAY MMKPOKOHTPO//IEPAaMU U NepudepUMHbIMM YCTPOMCTBAMM. DTO CTAHAAPT LUMHBI,
LWMPOKO MCMOJIb3yEMbIM B 06/1aCTW YNpPaB/eHUS MMKPO3/IEKTPOHHOM CBA3blo. [MocsesoBaTesibHas
wuHa 12C coctout 13 SCL 1 SDA. CKkopocTb nepeaaun onpeaensetca amHmen SCL, a ero gaHHble -
SDA, Kak nokasaHo Ha pucyHke Huxe. DS8000-R moxeT 3anyckatbCA No CTapTy, nepesanycky,
cTony, NpOoMyLWeHHOMY MNOATBEPXKAEHMIO, ONpefesIeHHOMY aapecy YCTPOMCTBA WM/IM 3HAYEHMSAM
JaHHbIX. KpomMe Toro, 3anycK MOXeT OCYLIeCTBAATbCA OAHOBPEMEHHO MO KOHKPETHOMY ajpecy
YCTPOMCTBA U 3HAYEHMIO AAHHbIX.

| b |

[ I J | ] | I | ] | | i
START  ADDRESS R/W ACK DATA ACK DATA SToP
condition condition

Twn 3anyckKa:

Knukuute Type, Bbi6epuTe «12C». Mpu 3ToM MHDOpMaLMA O TEKYLLENU HAaCTPOMKe TpUrrepa
OoTOOpaXkaeTcA B BEPXHEM MPaBOM YIly 3KpaHa, Kak NoKa3aHo Ha PUCYHKE HUKe.

e 40.0mvV A |

Bbi6op McTOYHMKA:
KnvkHute SCL 1 SDA ana ykasaHma UcTovHuKoB curHanos SCL n SDA cooTtBeTCTBEHHO. OHM
MOryT 6bITb ycTaHoBneHbl Ha CH1-CH4. Mogpo6bHee cM. «MCTOYHMK 3anycka». TeKylumm
MCTOYHMK 3anycKa oTobparkaeTcs B MPaBOM BEPXHEM Yray 3KpaHa.
MprmeyaHune. TonbKo ecsim BblibpaH KaHan, Ha KOTOPOM €CTb BXOJHble CUrHaslbl B KayecTBe
MCTOYHMKA 3amnycKa, MOXKHO MOJIyYMTb CTABU/IbHbIM 3amnycCK.
Ycnosue 3anycka:
Knnkunte When, BbibepuTe ycnoBue 3anycka.
eStart: 3anyck NpoucxoauT Npu nepexoae CUrHana B IMHUKM SDA C BbICOKOTro Ha HM3KUM
YypOBEHb, a B /IMHMM SCL - BbICOKMIA YPOBEHD.
eStop: 3anycK NpoMCXoaMT Npu Nepexoae cMrHana B IMHMM SDA € HUM3KOro Ha BbICOKUM
YPOBEHb, a B IMHUM SCL - BbICOKMIM YPOBEHD.
eRestart: 3anyck npoucxoamT, Korga BO3HMKaeT cMrHan Start nonyyeHua curHana Stop.
eMissedAck: 3anyCck NpoMCcXoAuT, €C/IM CUrHaA Ha JIMHUM AaHHbiX SDA HaxoauTca Ha
BbICOKOM YPOBHE BO BpeMs /l060ro noareepxaeHusa nonoxenmsa s SCL.
eAddress: TpUrrep ocywecTBaseT NOUCK 3HadeHMA agpeca. Korga 31o cobbiTMe NPOUCXOAMT,
ocumnnorpad 3anyckaerca no 6MTy uYTeHus / 3anucu. lMocne BbiGopa 3TOro yC/10BMA 3anycKa:
- Knuknute AddrBits. YctaHoBuTe Tpebyemoe 3HauyeHue paspagHocTU. [Jlna Bbibopa
AOCTYNHbI «7 Bits», «8 Bits», «10 Bits».
- Knukunte Address. Mcnonb3sya uudpoBylo KnaBuaTypy, YCTaHOBUTE ajpec ANA
3anycka no 12C.
- Knnknute More — Direction gna Bbibopa «Write», «Read», «R/W».
MpumeyaHue. HacTpoika HefocTynHa, ecin AddrBits ycTaHoBEH paBHbIM «8 Bits».



eData: Tpurrep ocywecTBAAE€T MOMCK 3HAYeHMA JaHHbIX B JIMHMKM AaHHbIX (SDA). Korga ato
CcobbITUE npoucxoguT, ocumnnorpad npomsBedeT 3anyck no (poHTy nocnegHero 6uta
AaHHbIX B MHKUK SCL. lMocne BbiGopa 3TOro yc/10BUA 3anycKa:
- KnmKkHute Bit X 3aTeM MpPOKpPYTUTE KONECO MbIIKU [0 Bbi6opa 6MTa [aHHbIX, KOTOPbIM
Heo6XxoAMMO YCTaHOBMTb. [lpoM3BeanTe YCTAHOBKY, KakK MOKa3aHO Ha PUCYHKE HMXKe
(cneBa yKkasaH ero J1BOMYHbIM hopMaT, a CnpaBa - LIeCTHaUaTEPUYHbIN).

Bl W« )

Mcnonb3yiTe BCN/bIBAOLLYIO LMMPOBYIO KIaBUATYpy ANIA YCTAHOBKM 3HAYEHMS, KaK
MOKAa3aHO HMKeE.

(a) Ana dsouyHo20 6uma OaHHbIX  (6) Ana 16-mupuyHo20 6uma OaHHbIX

- KnukHute Bytes. 3aTeM MCMNosib3yMTe BCMJIbIBAOWY BMPTYasibHY KaBuaTypy A
YCTAHOBKM AJIMHbI AaHHbIX. Juana3oH ycTaHOBKM OT 1 4o 5.

- Knuknute More — Addr Bits. YcTaHoBMTe TpebyeMoe 3HayeHMe pa3pAaaHOCTU. JnA Bbibopa
AOCTYMHbI «7 Bits», «8 Bits», «10 Bits».

oA & D: Ocumnnorpad ocywecTBaseT NOMCK YKa3aHHbIX ajpeca U JaHHbIX OAHOBPEMEHHO, a

3aTeM NpoM3BOAMT 3anyCK, eCAu U agpec, U AaHHble YA0BNETBOPAT yCca0BUAM. ocne Toro,

KaK BblOpaHO 3TO yC/I0BME 3aryCKa, HYyXHO 3a4aTb NyHKTbl MeHio Bit X, Bytes, Addr Bits,

Address, Direction. Cnoco6bl cM. B onucaHuM 3aZaHnsA YCI0BUM 3anycKa «Address» u

«Data».

Pexxnm 3anycka:

MoapobHee cM. «Pexnm 3anycka».

YcTaHOBKa NapamMeTpoB 3anycKa:

YcTaHOBUTE napamMeTpbl Tpurrepa (nogasJsieHUE WyMa) B COOTBETCTBMU C AAHHBIM TUMNOM

3anycka. lNoapobHocTn cMm. B «LLlymonogasneHue».

YpoBeHb 3anycKa / MoporoBbiii YpoBeHb:

Moapo6HOCTM CM. B «YpoBeHb 3anycka / [MoporoBbiM ypoBeHb». TeKyllee 3HauyeHWe YpPOBHS
Tpurrepa / NOpoOroBoro ypoBHA oTo6parkaeTcsa B BEpPXHEM MPAaBOM Yr/y dKpaHa.



3anyck no wuHe SPI (Onyusa)

Mpu 3anycke no wwuHe SPl, nocne Toro Kak CS mAM yc/noBue TaMM-ayTa BbIMOJIHEHO,
ocumnnorpad 3anyckaeTcs, Koraa HanAeHbl 3alaHHble AaHHble. MpU MCNo/Ib30BaHMM 3amnycKa
no SPI Heo6xoAMMO yKa3aTb MCTOUYHUKM CUHXPOHM3aummn SCL 1 aaHHbIX SDA. Hu1xke npuseaeHa
cxema WuHbl SPI.

CS — ’/

S DKAL

| D7 | b6 | ps | pa | D3 [ D2 | DI | DO |

Twvn 3anyckKa:
Knuknute Type. Bbibepute «SPl». Mpu 3ToM MHDOPMaLMS O TEKyLIEM HacTpoMKe Tpurrepa
oTOOparkaeTcA B BEpXHEM NPaBOM Yy 3KpaHa, KaK MoKa3aHO Ha PUCYHKE HUXKe.

40.0mvV A

Bbi6op MCTOYHMKA:
KnnkHute CLK 1 MISO ansa Bbi6opa nctouyHnkos SCL 1 SDA cooTBeTCTBEHHO. Bbibepute
CH1-CHA4. NMoapobHee cM. «MCTOYHMK 3anycKa». TEKyLMM UCTOYHUK 3arycKa OTobparkaeTcs B
NpaBOM BEPXHEM Yr/y 3KpaHa.
MprmeyaHue. ToNbKO ecniv BbiGpaH KaHasl, Ha KOTOPOM €CTb BXOZHbIE CMIHaJlbl B KayecTBe
MCTOYHMKA 3amnycKa, MOXKHO MOJyYUTb CTabM/IbHbIM 3amycK.
Tun dpoHTa:
MocnenoBaTeNibHO KAMKaA Ha Slope, Bbibepute Tpebyembii TUN (PPOHTA CMHXPOHM3ALMM.
- HapacTatowmi: Bbi6opKa AaHHbIX SDA npousBoaUTCA No nepeaHemy poHTY CMrHaNa
CUMHXPOHM3aLMM.
- Cnagatowuii: BbiI6opKa AaHHbIX SDA npom3BoauTCA Mo 3agHeEMY DPOHTY CUrHana
CUMHXPOHM3ALMMU.

Ycnosue 3anycka:
MocnepoBaTtenbHbIM HaxkaTem When ansa Bbibopa yCl0BMA 3anycKa.

e Timeout: ocumnnorpad Ha4yMHaeT NOMCK AaHHbIX (SDA), N0 KOTOpbIM HEO6XOAMMO OCYLLECTBUTD
3anycK nocne Toro, Kak cvrHan B MHMK (SCL) HaxoamuTCA B COCTOAHUM OXKMAAHUA B TEYEHUE
onpejeneHHOro nepuoaa BpemMeHu. lMNocae BbiIbopa 3TOro YC/I0BMA MOXHO HaxaTb Timeout.
3aTeM BpallleHMeM MHOTO(YHKLMOHA/IbHOM PYYKU S UM MCMNOJIb3YS BCMJIbIBAIOLLYIO LIUMGMPOBYHO
KNnaBuaTypy, YCTAaHOBUTE BPeMS OXMAaHMA. [uanasoH HacTporkm oT 8 He go 10 c.

eWith CS: ecnm umeetca curHan CS, ocumunnorpad 3anycTuTcs, Koraa 6yayT HaMAeHbl
AaHHble (SDA), yaoBneTsopAlWMe YyC/IOBMAM 3anycKa.

KnmkHute CS ans 3agaaHMs CUrHaZlbHOM JIMHUKM BbIGPAHHOM MMKPOCXEMbl. JOCTYMHbI KaHasbl

CH1-CH4.
MoapobHee cM. «MCTOYHMK 3amnycKa». TEKYLWMM MCTOYHMK 3amnycka OTOOparkaeTcs B MPaBOM
BEPXHEM Yray 3KpaHa.

KnvkHuTe More — CS Mode an1a yCTaHOBKM TeKyllero pexmma CS B «Pos» (BbICOKMM YpOBEHb
AencTeuteneH) unm «Neg» (HU3KMIM YpOBEHb AENCTBUTENEH).

MocnepoBatenbHO KAnkasa Ha When BblibepuTe Keslaemble YCI0BUA 3anycKa:

- TaMm-ayT: ocumnnorpacd HayMHaeT NOMCK JaHHbIX (SCL), Ha KOTOpbIM NPOM3BOAUTCA
3anyckK nocJie Toro, Kak TakToBbIM curHan (SDA) ocTaHeTCs B COCTOSIHMM OXXMAAHMSA B
TeyeHue 3afaHHOro nepmosa BpemMeHu. MNocne Bbibopa 3TOro yC/10BMA MOXKHO K/IMKHYTb
Timeout, 3aTeM MCNosb30BaTb BCMJ1bIBAaOLLYIO LU(POBYIO KNaBUaTypy UM NPOKPYTUTb
KOJ1€CO MbIWM 1A YCTAaHOBKU BpeMEHM npocTos. JuanasoH - ot 8 Hc go 10 c.



-C CS: ecnm curHan CS gencTeuteneH, ocuuaniorpad 3anycTmtca Npu o6HapY»KeHUM JaHHbIX

asnaTca CH1-CH4. [na nonydyeHnsa 6onee noapo6HOM MHGDOPMaLMM CM. ONMCaHME B
pasgene «MCTOYHUK 3anycKa». TEKYLMM MCTOYHMK 3anycKa 0TobpakaeTcs B NpaBoM
BEPXHEM Yray 3KpaHa.

- KnmkHute More — CS Mode, 4To6bl YCTaHOBMTb TEKYLIMK pexxmM CS B «Pos» (BbICOKMM
YpPOBEHb A0MNYCTMM) MK «Neg» (HM3KUM YPOBEHb AOMYCTUM).

TeKywmm 6ut:

KnukHuTe More — Bit X ans ycTaHOBKM 6UTA AaHHbIX. CNOCo6bl HACTPOMKU CM. B «3amycK Mo
wuHe 12C (Onums)».

BuTbl gaHHbIX:

KnvkHute More — DataBits. Mcnosb3ylTe BCM/bIBAKOLLYO BUPTYasbHYO KAaBMaTypy MM
NMPOKPYTKY KOJIECOM MbIWIM AN1A YCTAHOBKM KOJIMHECTBA OGMTOB B CTPOKE MocsieoBaTe/IbHbIX
AaHHbIX. KoamyecTBo GUTOB B CPOKE MOXKHO 3aaaTtb oT 4 ao 32.

PexXuM 3anycKa:

CM. «Pexunm 3anycka».

YcTtaHOBKa napamMeTpoB 3anycKa:

YcTaHOBUTE NapamMeTpbl Tpurrepa (rnogasjieHue LWymMa) B COOTBETCTBUM C AAHHBIM TUIMOM
3anycka. lNogpobHocTH cM. B «LLlymonoaasneHne».

YpoBeHb 3anycka / MoporoBbiii YpoBeHb:

Moapo6HOCTU CM. «YpoBeEHb 3anycKa / MoporoBbiM ypoBeHb». TeKylllee 3HaYeHWe YPOBHA TpUrrepa
/ NOpOroBoro ypoBHA 0TO6paxKaeTcA B BEPXHEM NPaBOM Yry 3KpaHa.

3anyck no wuHe CAN (Onyusa)

DS8000-R moxeT 3anycKatbCa MO Havany Kaapa, KOHLUY Kagpa, Kaapy 3aZaHHOro TMna (Hanpumep,
yZa/NIeHHbIM 3anpoc, Meperpyska, AaHHble M T. A.) WM KaZpy C OWMOGKOM 3aZaHHOro Tuna
(Hanpumep, owmnbKa oTBeTa, OWMOKA YETHOCTM, OWKMOKa dopmata M T.4.) cmrHana CAN. ®opmar
dperima aaHHbIX WrHbI CAN NOKasaH Ha PUCYHKE HUKeE.

Bus Arbitration| Control | Data | CRC | ACK. .
EOF | Intermission
Idle Field Field Field | Feld | Field
r 3
SOF edge

Tun 3anycka:
Knuknute Type. Bbibepute «CAN». lMpu 3TOM MHGDOPMaLMA O TEKYLUEM HACTPOMKe Tpurrepa
oTOOparkaeTcA B BEPXHEM NPaBOM Yrly 3KpaHa, KaK MoKa3aHOo Ha PUCYHKE HUXKe.

Bbi6op MCTOYHMKA:
KnnkHuMTe Source, 4Tobbl OTKPbITb CIMCOK MCTOYHMKOB CUrHana, v Bbibepute CH1-CHA4.
MoapobHee cM. «<MCTOYHMK 3anycKa». TEKYLMM MCTOYHUK 3amnyCKa 0To6pakaeTca B NpaBoOM
BEPXHEM YIy 3KpaHa.
MpuMeyaHue. TosbKO ecnu BbiIGpaH KaHasl, Ha KOTOPOM €CTb BXOAHbIE CUrHasIbl B KayecTse
MCTOYHMKA 3aryCcKa, MOXKHO MOJIyYMTb CTabU/IbHbIM 3amnycCK.
YcnoBue 3anycka:
KnnkHnte When, BbibepuTe TpebyemMble yC10BUA 3anyCKa.

¢SOF: 3anyck no Havany dpeima.

oEOF: 3anycK no KoHuy ¢ppenma.

e Remote ID: 3anyckaeTcs Ha ppeime yaaneHHoro 3anpoca ¢ 3aaHHbim ID. YcTaHoBuTe

c/ieayroume napameTpbl:



- KnukHute Extended ID gns BKIOYEHUA MM OTKAOYEHUS paclumpeHHoro ID.
- Knukuute Bit X gns yctaHoBKM 6MTa AaHHbIX A8 pa6oTbl. Cnocobbl HACTPOMKKU CM. B
«3anyck no wuHe 12C (Onuus)».
eOverload: 3anycK no Kaapy neperpysku.
e Frame ID: 3anycK Ha cperMax JaHHbIX C 3aaHHbIM MAeHTUdUKaTopoMm ID. YcTaHoBuTe
cnefyolime napameTpbl:
- Knuknute Extended ID gns BKAKOYEHMA MM OTKAOMEHMA paclumpeHHoro ID.
- Knukuute Bit X gns yctaHoBKM 6MTa AaHHbIX A8 pa6oTbl. CNocobbl HACTPOMKKU CM. B
«3anyck no wuHe 12C (Onuua)».
eFrame Data: 3anyck no ¢permam AaHHbIX. YCTaHOBUTE Cleaytolme napaMeTpbl:
- Knukuute Bit X ans ycTaHOBKM 6UTA AaHHbIX 418 paboTbl. CNoco6bl HACTPOMKU CM. B
«3anyck no wuHe 12C (Onumsa)».
- KnukHuTe Bytes. 3aTeM C NOMOLLbIO BCMJIbIBAOLLEN LMGDPOBOM K/laBMaTypbl YCTaHOBUTE
ANMHY AaHHbIX OT 1 o 8.
e Data&ID: 3anycKk no dpeimam ¢ 3agaHHbIM ID M JaHHbIMKU. YCTaHABIMBAOTCS
cneayowme napameTpsl:
- Knuknute Define gna Boibopa «Data» mam «ID».
- Ecnm BbiGpaHo «Data», 3aganTe Bit X 1 Bytes. Moapo6Hee cMm. YcTaHoBKa
napameTpoB «Frame Data».
- Ecnm Bbi6paHo «ID», 3apamTe Extended ID u Bit X. Mogpo6Hee cM.
YcTtaHoBKa napamMeTpoB «Frame ID».
eFrame Error: 3anyck no Kagpy OLWWOKK.
Bit Fill: 3anyck no Kagpy ¢ oWKW6KOM BCTaBKU GMUTOB.
eAnswer Error: 3anyck no Kagpy c olM6KOM oTBeTa.
eCheck Error: 3anycK no Kagpy C OLM6KOM NPOBEPKMU YETHOCTM.
eFormat Error: 3anyck no Kazpy c owm6KoM dopmara.
eRandom Error: 3anyck no cnyyarMHoMy Kazpy C OLUMOGKOM, HanpuMep, Kaap C owubKoM dopmara,
Kap C OLIMGKOM OTBEeTa M T. A.
Twnbl cMrHanos:
KnnkHnte More — Signal Type ana Bbibopa TMna curHana.
eCAN_H: yka3biBaeT Ha cmrHan CAN_H B wwuHe.
oCAN_L: ykasbiBaeT Ha cmrHan CAN_L B wuHe.
oTX/RX: yka3sbiBaeT Ha curHan nepegaym TX v npuema TR gaHHbIX ANA TpaHCMBeEpa B LUMHE
CAN.
¢ DIFF: CurHanel auddepeHumanbHol wmHbl CAN NoAK/IIOYAOTCA K aHA/IOroBOMY KaHasly
MCTOYHMKA C NomolLlpbto AuddepeHLManbHOro Npo6bHMKa. MonoKUTENbHBIM NPOBOA K
curHany wuHbl CAN_H, a otpuuatenbHbid - CAN_L.
CKopocTb nepegaum:
KnnkHnte More — Baud ans yctaHoBKM CKopocTu nepegayn. CywecTByoT caegyrowme
Crnocobbl YCTaHOBKM:
eKnnkHuTe Baud. 3ateM ycTaHOBMTE NOJIb30BaTENIbCKYH CKOPOCTb B 604aX C MOMOLLbIO
oTo6parkaemMon LUMbpoBOM KlaBMaTypbl.
e KnnkHute Baud. 3aTtem BbibepUTE CKOPOCTH M3 NpeAyCcTaHOB/EHHbIX 3Ha4YeHMM 10 kb/s, 20
kb/s, 33.3 kb/s, 50 kb/s, 62.5 kb/s, 83.3 kb/s 1 1.4.

TouKa BbIGOPKMU:

TouyKa BbIGOPKM - 3TO TOYKA BO BPEMEHM PACNpPOCTPAaHEHUS GMTa, B KOTOPOM CUMTbLIBAETCS WM
MHTEPNPETUPYETCS IOMTMYECKUA YPOBEHb. TOYKa BbIGOPKM MpeACTaB/ieHa OTHOLEHUEM «BPEMEHM
OT Hayasla 6MTa 0 TOYKM BbIOOPKM» K «BPEMEHM OMTa», KaK MOKa3aHO Ha PUCYHKe HUXKe.

One Bit
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KnukHute More — Sample Position. 3atem BpalueHeM MHOrodYHKLMOHAIbHOM PYYKM © UK
MCMOJIb3ysl BUPTYAJsIbHYIO UMMPOBYIO KJABMATYpy, 3aJanTe 3HAYeHWE TOYKM BbIGOPKM. JuanasoH
ycTaHoBku ot 10% go 90%.

PexkmMM 3anycka:

MoapobHee CM. «Pexnm 3anycka».

YcTaHOBKa NnapamMeTpoB 3anycKa:

YCTaHOBUTE NapameTpbl TpUrrepa (NogaBJsieHUE LWyMa) B COOTBETCTBUM C AAHHBbIM TUNOM

3anycka. [logpo6bHOCTU CM. B
«LLlymonozaBsneHue».

YpoBeHb 3anycKa / NoporoBbii ypoBeHb:

MoApo6HOCTM CM. B «YpoBeHb 3anycka / [oporoBbii ypoBeHb». TeKyllee 3HayeHWe YPOBHS
TpUrrepa / NOPOroBoro ypoBHA O0TOGpaxaeTCsA B BEPXHEM MpaBOM Yry 3KpaHa.

3anyck no wuHe FlexRay (Onyusa)

DS8000-R MoxeT 3amycKaTbCA NO 3aZaHHOMY Kaapy, CMMBOJY, OLWMOKE MM MNO3ULMM LUMHDI
FlexRay. FlexRay - 2310 TN auddepeHuManbHoM  NOCNe0BATENbHOM  LWMHBI,
CKOH(UIrYpUMPOBAHHOM TPEMA  MOC/EA0BATE/IbHbIMM  CErMEHTaMM  (HanpuMMep, 3aroJ/oBOK,
nonesHas uHdbopmauma u Tpennep). CKopocTb nepeaadn AaHHbIX cocTaBnseT Ao 10 MeuT/c.
Kaxkabll Kaap COAEPXMT CTATMYECKMM CErMEHT M AUMHAMMYECKMM CErMEHT M 3aKaH4YMBaeTCs
BpeMeHeM OXuaaHnA. Ero dopmar nokasaH Ha pUCYHKE HUXKe.

Area covered by the Header CRC

Trailer Segment
FlexRay Frame: 5 + (0 fo 254) + 3 Bytes

Twvn 3anyckKa:
KnukHute Type. Bbibepute «FlexRay». Mpu 3ToM MHDOPMaUMA O TEKYLLEN HACTPOMKE Tpurrepa
oTOOparkaeTCA B BEPXHEM MPaBOM Yrly 3KpaHa, Kak MOKa3aHO Ha PUCYHKE HUKeE.

Bbi6op McTOYHMKA:
KnukHuTte Source, 4TOGbl OTKpbITb CMAMCOK MCTOYHMKOB CMrHana, M Bblbepute CH1-CHA4.
MoapobHee CM. «MCTOYHMK 3anycKa». TeKylMM MCTOYHMK 3anycka OTo6paykaeTcs B MpaBoOM
BEPXHEM Yry 3KpaHa.
MpumeyaHne. TosbKO ecam BblIbpaH KaHa/, Ha KOTOPOM €CTb BXOAHblE CMrHasjlbl B KayecTse
MCTOYHMKA 3amnycKa, MOXKHO MOJIy4YMTb CTABU/IbHbIM 3anycK.
CKopocTb nepegaym:
Knuknute Baud. 3aaarite ckopocTb nepegaymn. [Ans Bbibopa gocTynHbl: 2.5 Mbps, 5 Mbps, and
10 Mbps.
YcnoBue 3anycka:
KnukHute When 1 BbiGepuTe TUN 3anycka.
ePost: 3anyck no onpegeneHHor nosmuum B WMHe FlexRay. KnmkHuTe Post ans Bbibopa «TSS
End~», «FSS_BSS End~», «FES End» unn «DTS End».
eFrame: 3anyck no dpenmy B WwmHe FlexRay.
- Knukuute Frame ansa Bbi6opa TMna dpema. Tunbl pperimoB ans Beibopa: null, Sync,
Start m All.



- KnukHute More — Define gna Bbi6opa «ID» mam «Cyc Count».

Mpu BbiGope «ID» 3agamTe cneaywouwme napameTpsbl: ID Comp, ID Min, ID Max. Kankuute

More — ID Comp ans Bbl6opa YCNOBMM CPaBHEHUS: =, #, >, <, ><, <>, K/IMKHMTE More —

ID Max nan Knukumite More — ID Min. 3atem, ucCnonb3ya BWUPTyasibHYl UUMDPOBYIO

KnaBuatypy, 3agante dpernm ID.

Mpu BbIGOPE «Cyc Count», 3aganTe cneaytowwme napameTpbl: Cyc Comp, Count Min, Count

Max. KnmkHute More — Cyc Comp /18 BblGopa YC/IOBUM CPAaBHEHUA: =, #, >, <, ><, <>,

KakHnte More — Count Max mam KnmkHute More — Count Min. 3atem, Mcnosb3yA

BUPTYasIbHY0 UM@POBYIO KNaBuaTypy, 3aZalTe YMC/I0 LMKIIOB.

e Symbol: 3anyck no CAS/MTS (Collision Avoidance Symbol/Media Access Test Symbol) n WUS

(Wake Up Symbol) wuHbl FlexRay.

- Knuknute Symbol ans Bbibopa tvna cumeona: CAS/MTS man WUS.

- Knmvkaute More — ID Comp Ana Bbi6Opa YC/OBUM CPaBHEHMA: =, #, >, <, ><, <>,
Knmkunte More — ID Max uan More — ID Min. 3atem, MCnosb3ya BUPTYyasibHYHO
umMdpoByto KnaBuaTypy, 3agamnte dperm ID.

eError: 3anyck no noasneHMio OWKMOKKM B WMHe FlexRay.
KnukHute Error ana soi6opa tmna owmno6ku: Head CRC Err, Tail CRC Err, Decode Err, Random
Err.

MpumeyvaHue. MOCKONbKY BEPOATHOCTb MOABAEHMA 3ajaHHOro Kagpa FlaxRay oyeHb mana,
peKoMeHayeTCA YyCTaHOBMUTb ANAa ocumanorpacda pexkmm 3anycka «Normal» (koraa
yCc/0BME 3anyCKa YCTaHOBJIEHO Ha «Frame») gnA npefoTBpalleHWsas aBTOMATMYECKOro
3anycKa nprMbopa Bo BpeMs OXKMAAHUA YKa3aHHOro Kagpa. To e caMoe KacaeTca yC/10BUA
3anycka «Error». Kpome Toro, Korja ogHOBPEMEHHO BO3HMKAET HECKOJIbKO OLUMOOK
FlexRay, HEO6XO0AMMO HACTPOMTb 3aAEP’KKY 3amnycka Al MPOCMOTPa KOHKPETHOM
OLLUMOBKM.

PexXuM 3anyckKa:

MoapobHee cM. «Pexmnm 3anycKa».

YcTaHOBKa NapamMeTpoB 3anycKa:

YcTaHOBMTE napameTpbl Tpurrepa (nofaBsieHWE LyMa) B COOTBETCTBMM C AaHHbIM TUMOM

3anycka. lNoapobHocTtn cMm. B «LLlymonoaasneHue».

YpoBeHb 3anycka / MoporoBbiii YpoBeHb:

MoZpOo6HOCTH CM. B «YpoBeHb 3anycKa / Moporosbli ypoBeHb». TeKyllee 3Ha4eHMe YPOBHSA

TpUrrepa / NOporoBoro yYpoBHA 0TOOpaxkaeTCA B BEPXHEM NPaBOM YTy dKpaHa.



3anyck no wuHe LIN (Onyus)

DS8000-R MoxkeT 3anycKaTbCa Mo noJio CUMHXpOHM3auumn curHana LIN, a Takke no ykasaHHOMY
MAEHTUMKATOPY, AaHHBIM MM Kaapy. PopmaT dperMa AaHHbIX WKHbI LIN nokasaH Ha pu1cyHKe
HUKE.

ovne Brezk  [Svne Bald Identifier Data Checksum
¥ ¥ Field Fields Field

Twn 3anycKa:
Knvkuute Type, Bblibepute «LIN». MMpu 3TOM MHDOpMauUMa O TeKyleW HACTpOMKe Tpurrepa
0TO6paxKaeTCcA B BEPXHEM MPABOM YrJly 3KpaHa, Kak NMoKa3aHO Ha PUCYHKE HMXKe.

Bbi6op MCTOYHMKA:
KnnkHuTe Source, 4To6bl OTKPbITb CMMCOK MCTOYHMKOB CMrHana, u Bbloepute CH1-CHA4.
MoapobHee CM. «MCTOYHMK 3anycKa». TEeKYLUMM MCTOYHMK 3amnycKa oTobpakaeTca B NpaBoM
BEPXHEM YIly 3KpaHa.
MprmeyaHue. TonbKO ecniv BbiGpaH KaHasl, Ha KOTOPOM €CTb BXOZHbIE CMIHaJlbl B KayecTBe
MCTOYHMKA 3anyCcKa, MOXKHO MOJIyYMTb CTaBGMU/IbHbIN 3amnycK.
YcnoBue 3anycka:
KnnkHite When, Bbibepute TMN 3anycka.
eSync: 3anyck no nocsiegHemy 6UTy Noas CUHXPOHM3ALMM.
¢|D: 3anycK npu o6HapyXeHuu Kagpa ¢ uaeHTMdukaTtopom ID, paBHbIM BbiIGPAHHOMY 3HAYEHMIO.
Knukuute ID, 3aTeM, MCMoONb3ys BUMPTyasibHY0 UMGPOBYIO KnaBMaTypy, 3aJamMTe 3HayeHue
naeHTudukaTopa ID.
eData: 3anycK npu obHapyXeHWU AaHHbIX, COOTBETCTBYIOLMX 3aJj@HHbIM YC/IOBUAM.
- KnukHute Bit X ana ycTaHoBKM 6MTa AaHHbIX. CNoco6bl HACTPOMKM CM. B «3amnyckK no wuHe
12C (Onumsa)».
- Knunknute Bytes, 3atem, Mcnonb3sya umdpoByto KiaBmaTtypy, yCTaHOBUTE AJIMHY AaHHbIX OT
1 no 8.
eData&ID: 3anyck, ecnm o6HapyKeHbl Kagpbl C 3ajaHHbIM MAEHTUDUKATOPOM ID U faHHbIMM.
- Knukuute Bit X ans yctaHoBKM 6MTa JaHHbIX A8 pa6oTbl. CNocobbl HACTPOMKU CM. B
«3anyck no wuHe 12C (Onums)».
- Knnknute Bytes. 3atem, Mcnonb3ysa umMdpoBylo KAaBuaTypy, YCTaHOBMTE AJIMHY AaHHbIX
ot 1 go 8.
- Knukuute ID. 3atem, ncrnonb3ys umMdpoByo KnaBuaTypy, 3ajamTte 3HadeHue ID.
eSleep: 3anyck, ecnv 06HapPYKEH YChINAALWMK PpeMm.
eWakeup: 3anyck, ec/m o6HapyKeH NpobyAaloWwmun dpenm.
eError: 3anyck no onpeaeneHHomy dpenmy owmbku. KnukHute Error Type u Bbibepute Tmn
owubkKmn: Sync, Even Odd mnm Check Sum.
Bepcua npotokona:
KnnkHute More — Version ans Bbi6opa BEpCMM NPOTOKO/IA, COOTBETCTBYIOLWEN TECTUPYEMOMY
curHany. JocTtynHbl Ansa Bbl6opa Bepcun: 1.X, 2.X.
CKopocTb nepegaym:
KnnkHnte More — Baud ans yctaHoBKM CKOpocTH nepegayn. CywecTByoT TpU crnocoba
YCTaHOBKM:
eKnnkHUTe Baud. 3ateM ycTaHOBMTE NOJIb30BaTE/NIbCKYH CKOPOCTb B 604aX C MOMOLLbIO
oTOo6parkaemMon LUMbpOoBOM KlaBMaTypbl.
e KnukHute Baud. 3aTeM BbiGEpMTE CKOPOCTb M3 NpeAyCTaHOB/IEHHbIX 3Ha4YeHun 1.2 kbps, 2.4
kbps, 4.8 kbps, 9.6 kbps, 19.2 kbps 1 1.4.



TouKa BbIGOPKMU:

Touyka BbIGOPKM - 3TO TOYKA BO BPEMEHM PacCNpOCTPAHEHWUS 6MTa, B KOTOPOM CUYMTLIBAETCS M
MHTEPNPETUPYETCA JIOTMYECKMM YpPOBEHb. TOYKa BbIGOPKM MpeAcTaB/ieHa OTHOLIEHWMEM «BPEMEHM
OT Hayasna 6uTa A0 TOYKM BbIOOPKM>» K «BPEMEHU OMUTa», KaK NOKA3aHO Ha PUCYHKE HMKeE.

One Bit
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KnukHute More — Sample Position. 3ateM, ncnonb3ysa BUPTyaibHYHO LMMPOBYK KnaBuatypy,
33/laMTe 3HayeHWe TOYKM Bbl6OPKU. [AManasoH ycTtaHoBKM oT 10% Ao 90%.

PexxuM 3anycka:

MoapobHee cM. «PeXnMm 3anycka».

YcTaHOBKa NnapamMeTpoB 3anycKa:

YCTaHOBUTE NapameTpbl TpUrrepa (nogaBJsieHUe LWyMa) B COOTBETCTBUM C AAHHBIM TUNOM

3anycka. MNogpo6HocT cM. B «LLlymonogaBieHue».

YpoBeHb 3anycKa / MoporoBbli ypoBeHb:

Moapo6HOCTU CM. B «YpOBeEHb 3arnycKa / MoporoBbii ypoBeHb». TeKyllee 3Ha4eHUe YPOBHS

TpUrrepa / NOporoBoro ypoBHA 0TOGpaxkaeTcA B BEPXHEM NPaBOM Yry 3KpaHa.

3anyck no wuHe I12S (Onyusa)

Mpu 3anycke no wuHe 125 ocumniorpad mieT 3aaHHOE 3HAYEHME JAaHHbIX U MPUHMMAET ero
KaK ycsioBue AnA uAeHTudMKaumm 3anycka. Heob6xoAMMO yKasaTb nociefoBaTesibHYH JIMHUIO
cMHXpoHM3aummn (SCLK, 1 MMNyabC 06HapyXMBaETCA Ha JIMHUM CUHXPOHM3AaLUMKM NOC/IE OTNPaBKM 1
6MTa UMDPOBBIX ayAMOAAHHbIX), JIMHUIO CMHXPOHM3aumMm dperma (WS, ucnonbsyemyto ans
NnepeKkloYeHUsa JaHHbIX ayAuoKaHana) M CTPOKY nocnegoBaTesibHbiX  AaHHbIX  (SDA,
ucnosiblyemyto AnA nepefayn ayAuMoAaHHbiX, MpeAcCTaB/IEHHbIX B ABOMYHOM dopmaTte

(gononHeHue 2)).
SCK | ’ | ’ |'
WS

SD \MSBX PL LSB MSB
word n—1 word n word n+1

right channel left channel nghl channel

‘-..j

Twn 3anycKa:
Knuknute Type u Bbibepute «I25». Mpu 3TOM MHGDOPMALMA O TEKyLLeW HaCTpoMKe Tpurrepa
oTobGpaXkaeTcA B BepXHEM MpPaBOM Yrly 3KpaHa, Kak NMoKa3aHo Ha PUCYHKE HUKeE.

s 6 40.0mvV A |

Bbi6op McTOYHMKA:

Knuknute SCLK, WS, SDA ans Bbibopa MCTOYHMKOB AJ18 COOTBETCTBYIOWMX CMIrHanoB. KaHanbl,
AocTtynHble Ans Bbibopa CH1-CH4. MNoapo6Hee cMm. «MCTOYHMK 3anycKa». TEKYLMM UCTOYHMK
3arnycKka oTobpajkaeTca B NPaBOM BEPXHEM Yr/ly 3KpaHa.

MprmeyaHue. TosbKO ecsiv BbiGpaH KaHal, Ha KOTOPOM €CTb BXOZHbIE CMIHaJlbl B KayecTBe

MCTOYHMKA 3anyCKa, MOXKHO MOJIyYUTb CTABU/IbHBIN 3amycCK.

Tun dpoHTa:

MocnenoBatesibHbIM HaxkaTueM SCLK Edge wnu BpaljeHMEM MHOTrOMYHKLMOHAIbHOM PYYKM
BblbepuTe OPOHT CMHXPOHM3ALUUMU.



e HapacTatowmi: Bbi6opKa AaHHbIX SDA no nepeaHemy pPOHTY CUrHasia CUHXPOHM3aLMM.
e Cnaaatolmm: BblbopKa AaHHbIX SDA no cnagatwouemy GpoHTY CUrHasla CMHXPOHU3aLMK.
Ayano:
MocnepoBatenbHbIM KAMKoM Audio BbibepuTe «Left», «Right» nnu «Either».
YcnoBue 3anycka:
KnvkHute When gna Boibopa Tpebyemoro Tuna 3anycka.

e =! 3aMyCK, €C/I1 CI0BO JaHHbIX KaHaia paBHO 3agaHHOMY. KnvkHuTe Data gna yctaHOBKM
cN10Ba AaHHbIX. Cnocobbl HACTPOMKM CM. B «3anycK no wuHe 12C (Onuus)».

. #: 3amnycK, eC/1 C/I0BO JaHHbIX KaHana He paBHO 3aJaHHOMY. KankHuTe Data gna yctaHOBKM
cn10Ba JaHHbIX. Cnocobbl HACTPOMKM CM. B «3anycK no wuHe 12C (Onums)».

e>: 3aMnyCK, €C/IM C/JI0BO JaHHbIX KaHana 6osblie 3agaHHoro. KamkHute Data Min gna
YCTAHOBKM HMKHEro npezesa c/oBa AaHHbIX. CNoco6bl HACTPOMKM CM. B «3amnycK Mo WnHe
I2C (Onums)».

e<: 3aMnycK, eC/I1 C/I0BO AaHHbIX KaHa/la MeHblLue 3aZaHHoro. KamMkHmute Data Max gna
yCTaHOBKM BEPXHEro npejesia c/ioBa AaHHbIX. CNocobbl HACTPOMKKU CM. B «3anyckK no
wwmHe 12C (Onuma)».

e ><: 3aMNyCK, €C/I1 C/JI0BO JaHHbIX KaHasla BXOAUT B AMANas3oH MeXAy BEPXHMM U HUNKHUM
npegenamu. KnmkHmte Data Max 1 Data Min gna yCTaHOBKM BEPXHEr0O M HUXKHEro npejena.
Crnocobbl HACTPOMKM CM. B «3anycK no wuHe 12C (Onums)».

e<>: 3aMycCK, €C/IM CJI0OBO AaHHbIX KaHana He BXOAMUT B AMana30oH MeXAY BEPXHUM U HUKHUM
npegenamn. KnnkHmnte Data Max 1 Data Min anAa yCTaHOBKM BEPXHEr0 M HUXKHEro npeaena.
Crnocobbl HACTPOMKM CM. B «3anyck no wumHe 12C (Onuus)».

Pasmep cnosa:

KnukHnte More — Width u 3aaaliTe 3HayeHWe pasMmepa c/loBa B AManasoHe oT 4 go 32.
Monb3oBaTeNbCKUIM pasmep C/10Ba:

KnnkHute More — User Width 1 ncnonb3ya BupTyanbHyo UMdpoBYO KiaBuaTypy, 3agamTe
3HayYeHMe Mo/1b30BaTEeNIbCKOM AJIMHbI B AManasoHe oT 4 ao 32.

MpumeyaHue. Mosib30BaTENBCKMI pasMep C/I0Ba JO/IKEH GbiTb MEHbLUE M/IM PaBEH 3HAYEHMIO
pa3mepa CJioBa.

BbipaBHMBaHue:

KnukHute More — Alignment gna Bbibopa cnocoba BblpaBHMBaHMA AaHHbIX.

¢|2S: MSB (cTapwmi 3HaYalmMM 6UT) AaHHbIX 418 KaXKA0M BbIGOPKU OTNPaBASETCS MNEPBbIM,
a LSB (Mnaawmi 3Havalumm 6MT) oTnpassiseTca nocaeaHuM. MSB nosBnaeTcs Ha IMHUM
SDA 4yepes 0AMH 6GUT CMHXPOHM3aUMKM OT Kpas nepexoga WS.

eLJ: nepeaaya gaHHbIX (CHavana MSB) HaunHaeTcA oT Kpas nepexoga WS.

eRJ: Nnepeaava gaHHbIX (CHayasna MSB) BbipaBHMBaeTCA MO NpaBoMy Kpato nepexoga WS.

JaHHble:

KnukHute More — Data 1 ycTaHOBUTE aHHblE TEKYLLErO 6UTA. AN METOZI0B HACTPOMKU CM. B
«3anyck no wuHe 12C (Onuus)».

PexXuMm 3anyckKa:

MoapobHee cM. «Pexmnm 3anycKa».

YcTaHOBKa NnapamMeTpoB 3anycKa:

YcTaHOBMTE NapameTpbl TpUrrepa (NoAaBsieHUE WyMa) B COOTBETCTBUM C AAHHbBIM TUMNOM
3anycka. lNogpobHocTH cM. B «LLlymonoaasneHne».

YpoBeHb 3anycka / MoporoBbiii YpoBeHb:

MoZpo6HOCTH CM. B «YpoBeHb 3anycKa / Moporosbii ypoBeHb». TeKyllee 3Ha4eHMe YPOBHSA
TpUrrepa / NOporoBoOro ypoBHA OTo6paxaeTcA B BEPXHEM NPaBOM Yriy dKpaHa.



3anyck no wuHe MIL-STD-1553 (OnyuA)

1553B - 370 cokpauweHue ot wuHbl MIL-STD-1553. DS8000-R MoxeT 3anyckaTbCA Mo noJio
CUHXPOHM3aumMK WKHbI 1553B, a TakXe no 3aaHHOMY C/1I0BY AaHHbIX, KOMaHAHOMY CJI0BY, C/0BY
COCTOAHMA UAU TUMY OLIMOKKU. DOpMaTbl KOMAHAHOrO C/1I0Ba, CJ1I0Ba AAHHbIX M CN0BA COCTOSHUA
WnHbl 1553B nokasaHbl Ha cnegyrwemM pUCYHKe.

Bit

Times‘1‘2‘3‘4‘5‘6\7 8 9‘10‘11‘12‘13‘14‘15‘16‘17 18 19‘20‘

5 5 5
Sync Remote Terminal Addres: g Subaddress/Mode Word Count/Mode Code | P

Bit :
Times ‘1‘2‘3‘4‘5‘6\7 8 9‘10‘11‘12‘13‘14‘15‘16‘17 18 19‘20‘

16
Word

Data ‘

Sync 16-bit Data

mes 11203 04[5 6] i
Times | 112 ]3]4 /567 8 95101

Status
Word
Sync
Twvn 3anyckKa:

Knankaute Type u Bblbepute «MIL-STD-1553». MMpu 3TOM MHOpMauUMs O TeKyllen HacTpoMke
Tpurrepa otobpaxaeTca B BEpPXHEM NPaBOM YrJly 3KpaHa, KaK MoKa3aHO Ha PUCYHKE HUXe.

R
12‘13‘14‘1 ‘16‘1@1

, :
SEUERE

Remote Terminal Addres:

Bbi6op MCTOYHMKA:

KnvkHuTe Source, 4To6bl OTKPbITb CNMCOK MCTOYHMKOB CUrHana, v Bolbepmute CH1-CHA4.
Moapo6Hee cM. «MCTOYHMK 3anycKa». TEKYLMM MCTOYHUK 3anyCcKa oTo6parkaeTca B NpaBoM
BEPXHEM Yyrly 3KpaHa.

MprmeyaHue. ToNbKO ecniv BbiGpaH KaHasl, Ha KOTOPOM €CTb BXOZHbIE CMIHaJlbl B KayecTBe

MCTOYHMKA 3amnycKa, MOXHO MOJyYMTb CTabM/IbHbIM 3amycK.

Ycnosue 3anycka:

KnukHute When u BbiGepuTe TpebyeMmbli TMN 3anycka.

eSync: 3anycK no 3agaHHOMY TUMYy CMHXPOHM3aumMK. Mocne BbiIGopa yCN0BMA 3anycKa,
KJMKHMTE Sync ans Bbibopa TMna cMHXpoHm3aumm Data Sync, Cmd/Status Sync mam All Sync.

eData: 3anycK no cnoBy gaHHbIX. [ocne Bbibopa yca0BUA 3anycKa, KAMkHMte Comp AnA
BblOOpa YCNOBMA CPABHEHMUA: =, #, >, <, ><, <>,

- =:3anyck, Korga cJIoBO JaHHbIX paBHO 3aJaHHOMY. KiMKHUTE Min gnAa yCTaHOBKM
HUXHEro npejena coBa JaHHbIX. CNocobbl HACTPOMKM CM. B «3anycK no wuHe 12C
(Onuumsa)».

- #! 3aMnycCK, Korga cJioBO JaHHbIX HE paBHO 3aJaHHOMY. KaMKHUTE Min Ana yCcTaHOBKM
HUMKHEro npejena c/1oBa AaHHbIX Cnocobbl HACTPOMKM CM. B «3anycK no wuHe 12C
(Onuumsa)».

- <! 3amnycK, Korga Cc/0BO AaHHbIX MeHbllUe 3aZjlaHHOoro. KankHMte Max as1a yCTaHOBKM
BEpXHero npejena coBa AaHHbiX. Cnocobbl HACTPOMKM CM. B «3arycK no wmHe 12C
(Onumsa)».

- >! 3anycK, Korga CJ/I0BO AaHHbIX 60/ble 3agaHHOro. KanmkHute Min gna yCcTaHOBKM
HUMKHEro npejenia c/1oBa AaHHbIX. Cnocobbl HACTPOMKM CM. B «3anyck no wmHe 12C
(Onuumsa)».

- ><:3anycK, ec/i1M C0BO AAaHHbIX BXOAUT B AMana3oH MeXAy BEPXHUM U HUXKHUM
npeaenamm. KnmkHmte Max 1 Min gna yCTaHOBKM BEPXHEro U HUXKHEro npegesnos
AnanasoHa. Cnocobbl HACTPOMKM CM. B «3anyck no wuHe 12C (Onums)».



- <>! 3anycCK, eC/M CNO0BO AaHHbIX He BXOAMUT B AMANa30H MeXAY BEPXHUM U HUNKHMUM
npeaenamu. KnMkHute Max 1 Min ansa yCTaHOBKM BEPXHEro U HUXKHEro npeaenos
AmanasoHa. Cnocobbl HACTPOMKM CM. B «3anyck no wmHe 12C (Onupms)».

oRTA: 3anyck no agpecy yAaneHHoro rTepmmHana. focne Bbibopa yCa0BUA 3amnycKa, KAMKHUTE
RTA ans 3apaHms agpeca yaleHHOro TepmMuHana. Cnocobbl HACTPOMKKU CM. B «3anyckK Mo
wuHe 12C (Onupms)».
eRTA+11Bit: 3anyck, ecnm RTA 1 octanbHble 11 GUT COOTBETCTBYIOT 3a4aHHbIM YC/I0BUSAM.
Mocne BbiGOpa ycnoBuA 3anycka:
- Knukuute RTA ana 3agaHus agpeca yaaseHHoro tepmmHana. Cnocobbl HACTPOMKM CM.
B «3anyckK no wmHe 12C (Onums)».
- KnukHute Bit time ana ycTaHOBKM NonoxkeHue Bpemenn 6uta: 0 (HU3KKM), 1 (BbICOKUM),
X (6e3pa3nmuHoe). Cnocobbl HACTPOMKM CM. B «3anycK no wmHe 12C (Onuma)».
eError: 3anyck no 3agaHHoOMy TMMy OWMOKM. [ocne Bbibopa yCcnoBmA 3anycka, KanmkHute Err
Type ans Bbl6opa TMMa OLIMOKM.
- Sync Error: 3anycK npoMcxoauT, eC/iv HauAeH HEKOPPEKTHbIM MMMYJ/IbC CUHXPOHM3ALMM.
- Check Error: 3anycK npouMcxoamr, eCam 6UT KOHTPOA YETHOCTU ABNIAETCA HENPaBMJIbHbIM
ANA JaHHbIX B C/0Be.

BbiGOp YPOBHA M HacTpOMKa YPOBHA 3amnyckKa:

Mocne 3aBepLIEHUss HACTPOMKMU YCNOBUA HEOBXOAMMO HACTPOUTb YPOBEHb, YTOGbI 06ECMEYNTH

NpaBMJIbHbIM 3aMyCcK M NOJIYYUTb CTabuabHY0 dhopMy curHana. KnukHute Level Select (ecim B

KayecTBe ycC/i0BMA 3arnycKa BblopaHo «Data», KankHuTe More — Level Select), 4Tto6bl BbiGpaTh

HY>KHbIM TUM YPOBHA.

+Level A: HacTpanBaeTCs TONIbKO BEPXHWI NpeAes YPOBHS 3arycKa, a HUXKHMM Npeaesn ocTaeTcs
HEM3MEHHDBIM.

+Level B: HacTpamBaeTca TONIbKO HUXKHUI Npeaesn YPOBHA 3anycKa, a BEpXHWUIM Npeaesn oCcTaeTcs
HEM3MEHHDBIM.

+Level AB: ogHOBpEMEHHO peryavpyeT BEPXHIO U HUXKHIOW rpaHMubl YPOBHA 3arnycka, a A
(pasHMUA MeXy BEPXHEN M HUNKHEWM rPaHULIEM YPOBHSA 3aryCKa) OCTAeTCS HEM3MEHHbBIM.

A40.0mV A

NS HAaCTPOMKM YPOBHS 3anyCKa MOXHO KJIMKHYTb MO APJIbIKY | BepXHEM NpaBoM Yray
3KpaHa. Bo BpemMAa perynvMpoBKM YypOBHA 3anycKa Ha 3KpaHe MOABAANTCA ABe JIMHMMU YPOBHA
3anycka, KoTopble nepemellarTcAa BBEPX M BHM3 NPU U3MEHEHWW YpPOBHA. B To e Bpems
MHpopMaLuMa 06 ypoBHE 3arnycka B peaslbHOM BPEMEHW OTOOpaXKaeTCsA B JIEBOM HUMXKHEM Yray
3KpaHa (KaK MOKas3aHO Ha pUCYHKe HuKe, H o603HavyaeT BepxHMM npefen ypoBHA 3anycka, L
0603HaYaeT HUXKHWUMA Mpeaen YPOBHA 3anycKka M A yKasblBaeT Ha pasHULY MeXAYy Humu). TMpu
npeKpalleHM1 U3MEHEHWUA YPOBHSA TpUrrepa, MHMA M MHhOpMaLMsa 06 ypoBHE 3anycKa B JIEBOM
HUXXHEM YrJly dKpaHa Mcye3alT NMPUMEPHO Yepes 2 C. TeKywue 3HaAYEeHUA YPOBHA Tpurrepa
OTOOparkalTCA B MPAaBOM BEPXHEM YIJ/ly 3KpaHa.

H: 40.0mV

L: 0.00v

MNonapHocTb:

KnukHute More — Polarity ans Bbi6opa Tpebyemoin nonspHocTM. JoCTynHbl ANS BbIGOpa:
NoNI0XKUTENbHAA (m) M oTpULATEIbHAA NOJIAPHOCTD (m).

PexxuM 3anycKa:

MoapobHee CM. «Pexnm 3anycka».

YcTaHOBKa napaMeTpoB 3anycka:

YcTaHOBUTE nMapamMeTpbl TpUrrepa (nogassieHuWe Wyma) B COOTBETCTBMU C J@aHHbIM TUMOM

3anycka. lNogpo6HocTH CM. B «LLlyMonoaasneHue».



3anyck no 30He (30HasIbHbIU mpu22zep)

Ocuunnorpad cepum DS8000-R noagaepmBaeT 3anycK no 30He 1 NpeAoCTaBAsAET ABe
NPAMOYroJibHble 06/1aCTU: 30HY 3anycka A 1 30Hy 3anycKa B. MOXHO yCTaHOBUTb YC10BMA
3anycKa nepecekatwumecs «Intersect» nam He nepecekarwmeca «Not intersect». ObpaTmurech K
pasgeny «PucoBaHMe NpsAMOYrosibHOM 061acTu>», YT06bl BbIGPaTh «30HY 3anycka A» («Trigger zone
A») nnm «30Hy 3anycKa B» («Trigger zone B») Ans OTKPbITUS MEHIO HACTPOMKM 30HbI 3aMnycKa.
TaK:Ke MOXKHO K/IMKHYTb MO HaBUraLMOHHOM MKOHKE B JIEBOM HUXKHEM Yry M Bbi6paTb Measure —
Analyze — Zone trigger ans Bx04a B MEHIO HACTPOEK.

BkatoyeHne unum BbikaoYeHME 30HbI 3anycKka A 1 3oHbl 3anycKa B:

MocnepoBatenbHbIM KAMKOM Mo Zone A enable uan Zone B enable MOXHO BKAKOYMTL MU
BbIK/IOYMTb 30HY 3anycka A uam 3o0Hy 3anycka B. O6patmtech K pasgeny «PucoBaHue
NPSIMOYro/IbHOM 06/1acTU>» ANsA Bbl6opa. EciM 06e 30HbI 3anycka He aKTMBHbIE, TO (YHKLMSA
30HaJ/IbHOro Tpurrepa He aktmMBHa. Ana aktmBauum OYHKUUMKM HEOBXOAMMO BKIOYMTb OAHY M3 30H,
JIM60 MOBTOPHO BKJ/IIOYUTb 30HAJIbHbIM TPUITEP.

MpuMeyaHue. Ecamn dyHKUMA 3anycKa N0 30HE BK/IIOYEHA, TO peXMMbl «XY «, «Pexnm camonucua

ROLL~», «YcpeaHeHMe» BbIKAKOYAKOTCA.

Bbi6op UcTouHMKa A nnn UctouHmKa B:

KnnkHuute Source A wav Source B ansa Bbibopa MCTOYHMKA. JocTynHble MCTOYHMKM CH1-CHA4.

LiBeT HasBaHMA M UBET 30Hbl COBMAAAKT C LBETOM BbIGPAHHOIO0 MCXOAHOMO KaHana.

3agaHue ycnoBMM Ana 30HasibHOro Tpurrepa A u 3oHasbHoro Tpurrepa B:

KnukHute Zone A mnn Zone B pgna Bbibopa «Intersect» mam «Not intersect».

Ecan BkatoyeHa 30Ha Zone A, BbibpaH CH1 Kak MCTOYHMK Source A, u BblbpaHO <«Intersect» B

KayecTBe YC/I0BMA C/ieyoWmMIi PUCYHOK OTOBpa3mUTCA.

Ecau BKAtoueHa 3oHa Zone A, BbibpaH CH1 Kak MCTOYHMK Source A, 1 Bbi6bpaHo «Non Intersect» B
KayecTBe YC/I0BUS CeAyHLWMM PUCYHOK O0TOBPasmUTCS.

CoBeT. Ecan 06e 30HbI BKAOYeHbl Trigger zone A n Trigger zone B, TO BbiNnOAHUTE onepaumio
«A&&B», 1 3TO CTaHET OKOHYaTe/IbHbIM YC/IOBMEM 3anycKa.



BbixOOHbIe pa3beMbl 3anycKa

ELINOOHOW pasLEM IanycKa

BbixoaHoM pasbem 3anycka ([TRIG OUT]) pacnonoxeH Ha 3agHeM naHenM npub6opoB cCepum
DS8000-R. Ha Hero moxeT BbIBOAMTLCS CMIHAA 3amnycKa (annapaTHbIM TpUrrep) B COOTBETCTBMMU
C TEKYLLUMMU HACTPOMKAMM.

KAMKHMTE MO HaBWUrauMOHHOWM KHOMKE B HMXHEM JIEBOM Yrily 3KpaHa, M Bblbepute Utility —
System — AUX Out. YcrtaHoBuTe «TrigOut». CUrHan, KOTOpbIM OTpakaeT TEKyLlyl CKOPOCTb
3axBata ocumnnorpada, MoXKeT BblBOAMTbCA M3 pa3bema [TRIG OUT] KaxablM pas, Korga
ocumnnorpad reHepupyeT Tpurrep. ECiM 3TOT cuMrHan NOAKMOYMTL K YCTPOMCTBY OTOGpaXKeHMs
opMbl cHrHana Ana U3MEepPEeHMA YacToTbl, pe3y/ibTaT USMEPEHMSA ByAeT COOTBETCTBOBATb TEKYLLEN
CKOpPOCTM 3axBara.

MNpumevanue. Ecam knmkHyTb Utility — System — AUX Out ansa Bbibopa «PassFail», To npu

TeCTMpoOBaHMM MO Macke (TecT «[ogeH» / «He rogeH») Npu OBHAPYKEHUM COOLITMA Ha
pasbeM [TRIG OUT] ocumnnorpad BbligaCT MMMYbC.

4.16. Onepayuu u usmepeHus

Ocumnnorpadbl cepmm DS8000-R MoryT oCywecTB/iaTb MaTeMaTUYECKME onepauym, KYpPCOpHble
U3MEPEHMA N aBTOMATUYECKUE U3MEPEHMA.

4.16.1. Mamemamuyeckue onepayuu

K/IMKHUTE NO HaBMraUMOHHOM KHOMKE B IEBOM HMMKHEM YIJ/ly 3KpaHa, B OTKPbIBLUEMCA MEHIO
KJIMKHMTE Math, 4TOGbl OTKPbITb MEHI MaTeMaTM4YecKkMx onepaumi. AaHHbii ocumanorpacd
noaAeprKMBaeT YeTblpe MaTematMyeckue onepaumm: Math1, Math2, Math3 u Math4. B cregyowem
pasgefie B KayecTBe MNpumepa A NoApo6HOro npeacTtaBieHMa MaTeMaTUYeCcKoM onepaumm
npuBeaeH Math1t.

KnvkHute Math — Math1 — Operator ans Bbi6opa HY)KHOM MaTeMaTUYecKoM (DYHKUUM.
MocnepoBatenbHbIM KJIMKOM NO KHoMKe Operation MOXHO BKAOYaTb MM OTKAKOYATb
MaTemMaTtmyeckme onepaumm. Koraa 3ta yHKUMA BKJIOYMEHA, pe3y/ibTaTbl MaTEMATMYECKOM
onepauMm oTo6pakalTcAa Ha 3KpaHe B BUAEe TpacC (pMO/IeTOBOro LBETa, a B HWMMXKHEM YacTu
3KpaHa oTo6parkatTca: dopmysia MaTeEMATMYECKOM onepaumu, BeEpPTMKaJ/bHbIM MacliTab wm
Apyrve napameTpbl (NapamMeTpbl OTOOpa)aemMblX JAaHHbIX pas/iMyalnTca ANA  pasHbIX
MaTeMaTM4ecKkMx onepaumm). PesynbTaTbl MaTeMaTMUYECKOM onepauymM  MOryT  6biTb
[OMOJIHATENIbHO ~ M3MepeHbl.  JaHHblM  ocumaiorpad noALep:KMBAeT OA4HOBpPEMEHHoe
OTOGpaXKEHUE YETbIPEX MAaTEMATMUYECKMX ONepaLMi, KaK MOKa3aHO Ha PUCYHKE HUKeE.

1 CH1+CH2  5mV 2.5G5a/s
2 CH4+CH1  500mV  2.5GSa/s

3 CH2+CH3  50mV 2.5G5a/s
4 CH1+CH3  20mV 2.5G5a/s




DS8000-R cepmsa MOXKeT peasi30BbiBaTb HECKOJIbKO TMMOB MaTEMATUMYECKMX OnepaLmi Mexay
CMrHa/slaMM pasHbIX KaHasoB, B TOM YMcCe:

eapndmeTnyeckue onepauum (A+B, A-B, AxB, A/B);

e6bICTPOE NpeobpasoBaHue Pypbe BN (FFT);

eslornyeckue onepaummn: A&&B, A| |B, A"B 1 lA;

ebyHKUMM: Intg, Diff, Sqrt, Lg, Ln, Exp, Abs 1 AX+B (nMHenHan dyHKuUMS);

emaTemaTmyeckan dunbtpaumnsa: ®HY, ®BY, nonocoBon huabTp, peXEKTUBHbIA HULTP.

MpumeyaHue. Mpun BbIGOpe MCTOYHUKA AOCTYMNEH TOJIbKO BKJIHOYEHHDBIM KaHasl.
CroxxkeHue
MoTo4Ye4YHOEe CYMMMPOBAHUE 3HAYEHUIM HAMPSAXKEHMA CUITHAMIOB MCTOYHUKA A M UCTOYHMKA B ¢
oTobparkeHnem pesynbtatoB. KanMkHMTe Math — Math1 — Operator 1 BbiGepute «A+B».
e[locnepoBatesibHbIM K/IMKOM Mo Operation BKAKOYAUTE MU OTKAKOUUTE DYHKUMIO C/IOXKEHMSA.

eKnukHuTe SourceA u SourceB pna Bbi6bopa KaHanoB anAa MctouHMka A u UctoyHuKa B.
JoctynHbiMM KaHanamu asasatotca CH1-CH4 n Ref1-Ref10.

MNpumeyvaHune. JocTynHbiMM KaHanammi ana Math2 asnawtca CH1-CH4, Ref1-Ref10 wmam
Math1. JocTtynHbiMM KaHanamun ansa Math3 asnsiworca CH1-CH4, Ref1-Ref10, Math1 mnnau
Math2. JoctynHbiMM KaHanamu ansa Math4 asnsawotca CH1-CH4, Ref1-Ref10, Mathf1,
Math2 nnau Math3. TonbKo KaHasnbl, KOTOpbIE GblIM BKAKOYEHbI B HAaCTOALWEE BpeMA, MOryT
OblTb BbIOpaHbI.

eKnnkHute Offset ana yCTaHOBKM CMeLLEHMs MO BEpTMKANM AN1A pe3y/ibTaToB onepauumu.
Cnocobbl HAaCTPOMKK CM. «Crnocobbl YCTAaHOBKU MapaMeTpoB».

e KnmKHUTe Scale gna yctaHOBKM KO3 dUUMEHTA BEPTMKAZIbHOrO OTK/IOHEHMA ANA pe3yNbTaToB
onepaumm. Cnocobbl HACTPOMKKU CM. «Cnocobbl YCTAHOBKM MapaMeTpoB».

eKnukHUTE More — AutoSetting N8 HACTPOMKM BEPTMKANIbHOMO MacluTaba M YCTAHOBKM
CMELLEHUS ANA pe3ybTaToB onepaumm A0 ONTUMA/IbHOrO 3HAYEHUS B COOTBETCTBUM C TEKYLLEM
KOHUrypaumen ans Nydwero HabaaeHns pesy/ibTaTos.

eKnuKHUTE More — Invert ana BKIKYEHMA WAM  BbIKIOYEHMA GYHKUMM MHBEPCUU ANS
OCLMNNI0rPaMMbl.

e KnnkHute More — Expand ans pacTsKKM MM CKaTMA TpacCbl MaTeMaTMUYECKOM orepaumu
oTHocuTebHO «Center» nan «GND».

e KnukHuTe More — Label aAna ycTaHOBKM METKM ANA pe3y/IbTaTOB MaTEMATMYECKOM onepaLmm.
MoApo6HOCTM CM. «MeTKa MaTeMaTM4eCcKoM onepauymn».

e KnmKHUTE More — Color Grade ans BK/IOYEHUA MU OTKIOYEHMA OTOOpaXKeHMA pe3ynbTaToB
B LUBETOBOM rpajaumu. Mpu BKAOYEHUM LBETOBOrO OTOGPAXKEHMA pe3ysibTaTbl HA dKpaHe
OTparkalTCsA pasHbIMM LBETaMM B COOTBETCTBMM CO BpeMeHeM cbopa JAaHHbIX MU
BEPOATHOCTbIO UX MNOyYEHMUA.

e KnvkHnTe More — Reset ColorGrade gnsa o4McTKM M306paxKeHMA 1 NOBTOPHOrO OTOGPaXKeHUA
LBETaMM.

BbiqyumaHue
MoToYyeyHoEe BblYMTAHUE 3HAYEHMI HAMNPAKEHMA CUrHANOB MCTOYHMKA B 13 3HAYEHUS HanpsaXKeHMn
MCTOYHMKA A C oTOOpaXKeHMeM pe3ybTaToB.
KnvkHite Math — Math1 — Operator gna Bbibopa «A-B».
e[locnepoBatesibHbIM KIMKOM No Operation BKAOYMTE UM OTKAOYMTE (PYHKUMIO BblYMTaHMA.
eKnukHnte SourceA u SourceB pna Bbibopa kKaHanoB WMctoyHnka A u WctouHuKa B.

JoctynHbiMM KaHanamu asasatotca CH1-CH4 n Ref1-Ref10.

MNprmeyanue. JoctynHbiMM KaHanamu ana Math2 asnawrca CH1-CH4, Ref1-Ref10 mau
Math1. JoctynHbiMu KaHanamu ansa Math3 asnaiotca CH1-CH4, Ref1-Ref10, Math1
unn Math2. JoctynHbiMM KaHanamu gna Math4 asnsworca CH1-CH4, Ref1-Ref10,
Math1, Math2 nan Math3. TonbKo KaHanbl, KOTOpble Obl/IM BKAKOYEHbI B HacToALee
BpeMA, MOTryT 6bITb BblOpaHbI.

eKnmnkHute Offset gnA ycTaHOBKM CMeELEHMA NO BEpPTUKANAM AN1A Ppe3ynbTaToB oOnepaumu.
Cnocobbl HACTPOMKU CM. «Cnocobbl YCTAHOBKM NapaMeTpoB».



e KnnkHuTe Scale ans ycTtaHOBKM KoadduruMeHTa BEPTMKA/IbHOrO OTK/IOHEHUA ANA pe3y/ibTaToB
onepaumm. Cnocobbl HACTPOMKKU CM. «CNocobbl YCTAHOBKM NapaMeTpPoB».

eKnukHUTE More — AutoSetting Ans HACTPOMKM BEpPTMKA/JIbHOMO Maclitaba M YCTAaHOBKM
CMELLEHUSA ANA pe3yNbTaToB onepaumm A0 ONTMMaIbHOMO 3HAYEHWUS B COOTBETCTBUM C TEKYLLEN
KOHUrypaumen ans Nyywero HabaoaeHns pesy/ibTaTos.

eKMMKHMTE More — Invert Ana BKAOYEHMA WMAW  BbIKIOYEHMA QYHKUMM MHBEPCUMA ANA
OCLMIZIOrPaMMBblI.

e KnnkHute More — Expand ana pacTsKKM MM CKATUSA TpacCbl MaTeEMATMUYECKOM orepaumu
oTHocuTebHO «Center» nan «GND».

e KnnkHuTe More — Label aAna ycTaHOBKM METKU ANS pe3y/ibTaToB MaTEMATMUYECKOM onepaLmm.
Moapo6HOCTM CM. «<MeTKa MaTeMaTM4eCKoM onepaumm».

e KnmKkHUTEe More — Color Grade ans BK/IOYEHUA MW OTKAKOYEHMA OTOOpaXKeHUA pe3ybTaToB
B UBETOBOM rpajaumu. Mpu BKAOYEHMM LIBETOBOrO OTOGPAXKEHMS pe3y/ibTaTbl HA 3KpaHe
OTpaXalTCA pa3HbIMM LBETaMM B COOTBETCTBMM CO BpeMeHeM cbopa JaHHbIX WU
BEPOATHOCTbIO UX MOyYEHMUA.

e KnmkHnTe More — Reset ColorGrade gnsa o4McTKM M306paxKeHMA 1 NOBTOPHOrO OTOGpaXKeHUA
LBETaMM.

VYMHoxeHue

MoToYeYHOE YMHOXKEHME 3HAYEHMM HAMPAXKEHUA CUTHAJIOB UCTOYHMKA A M MCTOYHMKA B ¢

oTobpaxeHueM pesybTtatoB. KankHute Math — Math1 — Operator ansa Bbi6opa «AxB».
e[locnepoBatesibHbIM KIMKOM Mo Operation BKAOYUTE UM OTKAKOUUTE DYHKLMIO YMHOXKEHUA.

e KnmnkHuTe SourceA u SourceB pgna Bblibopa KaHanoB Ana MctoyHuka A u McTouHuKka B.
AocTynHbiMM KaHanamu asnaotca CH1-CH4 1 Ref1-Ref10.

NpumeyaHue. /JocTtynHbiIMM KaHanamuv ana Math2 sasnawotca CH1-CH4, Ref1-Ref10 wmnm
Math1. JoctynHbiMM KaHanamn ana Math3 asnawtca CH1-CH4, Ref1-Ref10, Math1 mnam
Math2. JocTtynHbiMM KaHanamu gna Math4 asnawotca CH1-CH4, Ref1-Ref10, Math1t,
Math2 nnau Math3. TonbKo KaHanbl, KOTOPbIE Gbl/IM BK/IOYEHbI B HACTOALLEE BPEMSA, MOTYT
OblTb BbIOpaHbI.

eKnukHute Offset anA ycTaHOBKM CMeLeHMA MO BepTUKANM ANA pe3ynbTaToB onepauumu.
Cnoco6bl HAacCTPOMKK cM. «Cnocobbl YCTaHOBKU MapaMeTpoB».

e KnmKHUTe Scale gna ycTtaHOBKM KO PUUMEHTA BEPTMKAIbBHONO OTK/IOHEHUA AN1A pe3y/ibTaToB
onepaumm. Cnocobbl HACTPOMKKU CM. «Cnocobbl YCTAHOBKM MapaMeTpoB».

eKnnkHute More — AutoSetting Ana HacTpOMKM BEpPTMKA/IIbHOrO Maclitaba M YCTaHOBKM
CMELLEHMA AN pe3y/ibTaToB onepaumu A0 ONTUMAJIbHOrO 3Ha4YE€HMA B COOTBETCTBMM C TEKYLLEM
KOHUrypaumen ans nydwero Hab o aeHMa pesy/ibTaTos.

eKMMKHMTE More — Invert Ana BKAOYEHMA WMAW  BbIKJIOYEHMA QYHKUMM MHBEPCUMA ANA
OCLMIZI0rPaMMBblI.

e KnukHUTe More — Expand Ans pacTAXKM MM CXKaTMA TPacCbl MaTeMaTMYECKOM onepaumu
oTHocuTebHO «Center» nan «GND».

e KnnkHuTe More — Label aAna ycTaHOBKM METKU ANS pe3y/ibTaToB MaTEMATMUYECKOM onepaLmm.
Moapo6HOCTM CM. «<MeTKa MaTeMaTM4eCKoM onepauum».

e KnnkHuTe More — Color Grade gna BKIOYEHWUA MW OTKIOMEHMA OTOOPAXKEHUA pe3ybTaToB
B LBETOBOM rpagaumu. lMpu BKIHOYEHUM LBETOBOr0 OTO6parKeHUsA pes3ysibTaTbl HA 3KpaHe
OTpakalTCA pa3HbIMM LBETaMM B COOTBETCTBMM CO BpEeMEHEM cbopa AaHHbIX WU
BEPOATHOCTbIO UX MOJIyYEHMUA.

e KnmkHnTe More — Reset ColorGrade gnsa o4McTKM M306paxKeHMA 1 NOBTOPHOrO0 OTOGpPaXKeHUA
LBETaMM.



AeneHue
MoToyeyHoe AeneHne 3HAYEHUIM HaNPSXKEHMSA CUIHAIOB MCTOYHMKA A HA 3HAYEHME HaNPAXKEHMM
MCTOYHMKA B C oToGpaxkeHMemM pes3y/ibTaToB. JTa Onepauma MOXeT OblTb MCNOJIb30BaHa A4 aHa/mM3a
MHO}ECTBEHHbIX OTHOLWEHMIM (DOPM CMIHAIOB ABYX KaHas10B.
NpumeyaHue. Korga HanpaxeHue UCTOYHMKA cmrHana B pasHo 0 B, pe3ysbtat geneHus
paccmaTpuBaeTca Kak 0.
Knnkuute Math — Math1 — Operator ans Bobi6opa «A+B»:

e[locnepoBartesibHbIM HaxkaTMeM KHOMKW Operation BKAOUMTE MM OTKAKUUTE PYHKLUMIO
Aenexus.

eKnukHuTe SourceA u SourceB pgna Bbibopa KaHanoB WMctouyHnka A M McTouHMKa B.
JoctynHbiMM KaHanamu asasatotca CH1-CH4 n Ref1-Ref10.

MNprmeyaHmne. JocTynHbiIMM KaHanamu ansa Math2 asnawotca CH1-CH4, Ref1-Ref10 wmau
Math1. JocTtynHbiMM KaHanamu ans Math3 ssnswtca CH1-CH4, Ref1-Ref10, Math1 nau
Math2. JoctynHbiMM KaHanamu ana Math4 asnawtca CH1-CH4, Ref1-Ref10, Math1,
Math2 unu Math3. TonbKo KaHabl, KOTOpble Gbl/IM BK/IOYEHbI B HACTOALLEE BPEMA, MOTYT
ObITb BbIGPaHbI.

eKnmnkHute Offset anAa yCTaHOBKM CMeLEHMA NO BEpTMKaAM AN Pe3ynbTaToB oOnepaumu.
Cnocobbl HAaCTPOMKK CM. «Crnocobbl YCTAaHOBKU MapaMeTpoB».

e KnnkHuTe Scale ana yctaHOBKM KO3 DULMEHTA BEPTMKANIBHOIO OTK/IOHEHMA A/1A pe3y/IbTaToB
onepaumm. Cnocobbl HACTPOMKKU CM. «Crnocobbl YCTAHOBKM MAapamMeTpoB».

eKnukHUTE More — AutoSetting Ans HACTpPOMKM BepPTMKA/JIbHOMO MacliTaba M YCTAaHOBKM
CMELLEHUSA ANA pe3yNbTaToB onepaumm A0 ONTMMAIbHONO 3HAYEHWUS B COOTBETCTBUM C TEKYLLEN
KOHUrypaumen ans Nydwero HabaaeHns pesy/ibTaTos.

eKnuKHUTE More — Invert gna BKAWYEHMA MAM BbIKAOYEHMA YHKUMM MHBEpPCUMA ANA
OCLMNNI0rPaMMbl.

e KnnkHUTE More — Expand /18 pacTAXKM MM CXKATMA TPacCbl MaTeMATMYECKOM onepaumm
oTHocuTebHO «Center» unn «GND».

e KnukHUTEe More — Label aAna ycTaHOBKM METKMU AN1S pe3ybTaToB MaTEMATMYECKOM onepaumm.
MoApo6HOCTM CM. «MeTKa MaTeMaTM4eCcKoM onepauymn».

e KnmKHUTEe More — Color Grade ans BK/IOYEHUA MW OTKAKOYEHMA OTOOpaXKeHUA pe3ybTaToB
B UBETOBOM rpajaumu. Mpu BKAOYEHMM LIBETOBOIrO OTOGPAXKEHMS pe3y/ibTaTbl HA 3KpaHe
OTpaXalTCA pa3HbIMM LBETaMM B COOTBETCTBMM CO BpeMeHeM cbopa JaHHbIX WU
BEPOATHOCTbIO UX MOyYEHMUA.

e KnnkHuTe More — Reset ColorGrade gns 04MCTKM M3006paxkeHUA U MOBTOPHOIrO OTOOparkeHMA
LBETaMM.

bri®
BIM® (6bicTpoe npeobpasosaHue Oypbe (FFT)) ncnonbsyerca ana npeobpa3oBaHMA CUrHANIOB
BO BPEMEHHOM 06/1aCTM B KOMMOHEHTbI YAaCTOTHOM 061aCTH (YaCTOTHbIM cnekTp). Ocumunnorpad
DS8000-R obecneunBaeT pyHKUMIo BID, KoTOpaa Nno3BonAeT OAHOBPEMEHHO Hab4aTb popMy
BOJIHbI M CNEKTp curHana. Onepauyma brNd moxket obaerymTb:
e/i3MEPEHME FAPMOHUYECKMX COCTABAIOLMX M UCKAKEHMM B CUCTEME;
e0TOOpaXKEHME XapaKTEPUCTUK LYMa B MOCTOAHHOM TOKE;
eaHa/IM3 BUOpaLMM.
KnukHute Math — Math1 — Operator ansa sbi6opa «FFT».



e[locnepoBatesibHbIM KIMKOM No Operation BKAYMTE MAKM OTKAOUMTE YyHKUMO BIO. TNpu
BKJIOYEHHOM (PYHKLMM pe3ynbTaTbl OnepaLmm 0To6paKkaloTCs Ha dKpaHe B BMe (hMONETOBbIX
Tpacc. Takue napameTpbl, Kak BEPTUKAJIbHbIM MacluTab, LeHTpa/ibHaa YacToTa M paspeLleHue,
0TO6paXKalTCA B HMXKHEM YacTM 3KpaHa, KaK MOKa3aHO Ha C/iefylolemM pUcyHKe. M3 HMx
paspelleHue blMNP aBnsetTca YacTHbIM OT YaCTOTbl AMCKPETM3auuM U KOJMYECTBa TOYEK
BMN®. Ecam KonnyectBo Toyek BM® aBnaetca PpUKCMpOBaHHbIM 3HavYeHMeEM (He 6onee
65535), TO YeM HUXKe YacToTa AUCKpPEeTM3aumM, TEM Bblllie pa3peLLeHme.

Beptuk. MacwTad LeHTpanbHas yactota [lonoca o63opa PaspelweHne

e KnnkHuTe Source. Boibepute KaHan. JocTynHbiMK KaHanamu asasatotca CH1-CH4.

eKnukHute Offset ana ycTaHOBKM CMeLWeHMA Mo BEpTUKaANM ANA pe3y/ibTaToB Onepaumu.
Cnocobbl HACTPOMKKU CM. «Cnocobbl YCTAHOBKMU MapameTpoB»>.

e KnnkHuTe Scale ana yctaHoBKM KO3 dULMEHTA BEPTMKANIBHOIO OTK/JIOHEHUA AN1A pe3y/IbTaToB
onepaumm. Cnocobbl HAaCTpPoMKM CM. <«Cnocobbl YCTaHOBKM NapameTpoB». Ecam eamHuua
M3MEPEHUS MCTOYHUKA YCTaHOB/IEHA Ha «V», TO eAMHULA BEPTMKA/IbHOM LKa/bl 0OTO6paxkaeTca
Kak dBV. Ecam eguvHMua M3MepeHMA MCTOYHMKA YCTaHOB/NEHa Ha «A», TO eauMHMua
BEPTUKA/IbHOM LKasbl oTo6paxkaeTca Kak dB.

eKnnkHute More — AutoSetting ana HacTpoMKM BepTMKa/ibHOro Macwtaba M yCTaHOBKM
CMELLEHMA ANA pe3y/ibTaToB onepauyuu 40 ONTMMabHOMO 3HAYEHWUS B COOTBETCTBMM C TEKYLLEN
KOHUrypaumen ana nyywero HabaoaeHUs pesynbTaToB

e KnvkHuTe More — Unit gns Bbibopa eanHMLbI M3MEPEHUA No BEPTUKaU. EguHMUa M3MepeHus
no BepTMKaaM yctaHassmBaetcsa dBm/dBV unam Vrms. BepTuMKanbHasa aMnimMtyga MoXKeT ObiTb
oTobparkeHa Kak B slorapudMMYECKOM, TaK M B JIMHEMHOM MacwTabe. Ecimv Heobxoanmo
oTobparkeHne cnektpa blMN® ¢ 6onbwWKMM  gMHAMMYECKMM AMana3oHOM, TO PEKOMEHAYHTCA
eanHuubl dBm/dBV.

e[locnepoBaTesibHbIM KAMKOM no More — X Bbibepute «Span-Center» (nonoca o63opa ot
LIleHTpa/IbHOM YacToTbl) MM «Start- End» (HaYa/sibHas-KOHEYHas 4acToTa).

- «Span-Center» (nosoca o0630pa OT LEHTPa/bHOM YacTOTbl): YaCTOTHbIM AManasoH
onpezenseTca LWWPUMHOM aucnnes. YTobbl NONyuyMTb LEHY JeNeHusa LWKasbl, caeayet
pasaennTb 3HavyeHMe auanasoHa Ha 10. KiMkHMTe Span, 4To6bl yCTAaHOBMTL NO0CY 0630pa
B 4acTOTHOM o06saacTM. Cnocobbl HAaCTPOMKM CM. «Cnocobbl YCTAHOBKM MapameTpoB»>.
KnnkHute Center AnA YCTaHOBKM LIEHTPasibHOM 4acToTbl. Cnocobbl HACTPOMKU CM.
«Cnoco6bbl yCTaHOBKM MapaMeTpoB».

- «Start-End» (HauyanbHas-KoOHe4YyHaA 4acToTa): HayvasbHaA 4acToTa onpegensdeT 4acToTy B
neBor Yactu aucnnes. KnmkHute Start 4na ycTaHOBKM HayasibHOM YacTOTbl B YACTOTHOM
o61acTi. Cnocobbl HACTPOMKKU CM. «Cnocobbl YCTaHOBKM NapameTpoB». KoHeyHas YyacTtoTa
onpeaenseT YacToTy B NpaBoM YacTu aucnnes. KankHute Start Ans ycTaHOBKM KOHEYHOM
4acToTbl B YacTOTHOM o6nacTi. Cnocobbl HACTPOMKM CM. «Cnocobbl YCTaHOBKM
napameTpoB».

e K1mkHMTE More — Peak Search ana Bxoga B MEHIO MOMCKaA MUKOB.

MocnepoBatesibHbIM KAMKOM Mo Peak Search BkawuMte mMaM OTKAKOYUMTE (DYHKUMIO MOMCKA

n1KoB. Ecin 3Ta PyHKUMA BKIKOYEHA, pe3y/ibTaTbl 0TOOpaXKaTCA Ha 3KpaHe, Kak NoKasaHo Ha

PUCYHKe HuKe. KNMKHUTE no meTke «Math» B BepxHel YacTu Tab/mubl AN NEPEKNOYEHMS

mexay Math1-Math4.

Math1 Math2

Freq Amp.
1.024MHz -12.63dB

2,049MHz -14.46dB

3.073MHz -17.98dB
4.098MHz -24.65dB
1.639MHz -74.32dB
2.663MHz -74.38dB
614.7kHz -75.58dB




- KnnkHute Peak Number. 3atem, MCMob3ys BUPTYasibHYIO LM POBYIO KNaBuaTypy, 3aganTe
KO/IMYeCTBO NUKOB. JOCTYMHbIM AMAnasoH yCcTaHoBKM oT 1 ao 15. Mo ymonuyaHuio 3To
3HayeHue paBHo 5.

- Knukuute Threshold. 3ateM, Mcnonb3ys BUPTYasibHYHO LMMPOBYIO K/aBUaTypy, 3adamTe
NMOpOroBoe 3HayYeHue ANA NuKa.

- Knnkuute Excursion. 3atem, MCNOb3yA BUPTYasibHYIO LMMPOBYIO K1laBMATYpPy BbIMOJIHUTE
onpeaeneHue nuka.

- Knuknute Table Order. 3atem Bbino/HMTE COPTMPOBKY MMKOB. JIOCTYNHbIE PEXMMbI
COpPTMPOBKKU No amnautyae «Amp Order» n no 4vactote «Freq Order». o yMonyaHuio
ycTtaHoBneH «Amp Order».

- Knuknute Export ans Bxoza B MEHIO COXpPaHEHMSA pe3y/ibTaToB. MOXKHO COXpPaHWUTb Tabamuy
MMKOB BO BHYTPEHHIOW NaMATb WMAM Ha BHewHuM USB-Hocutens B CSV dopmarte.
MNoapo6HoCTH CM.» CoXpaHeHME U1 Bbi30B>.

e KnukHuTe More — Window ans Bbi6opa Tpe6yemMol OKOHHOM (hyHKLMM.

YTeyKa cnektpa MOXKeT 6biTb 3Ha4YMTE/IbHO YMEHbLLIEHA MPU UCMOJIb30BaHWM HYKHOM OKOHHOM

dyHKumu. DS8000-R npesocTaBnseT 6 OKOHHbIX PyHKUMM Bl (Kak NoKa3aHo B Tab/mLe HUXKE),

KOTOpble MMEIT pa3Hble XapaKTEPUCTMKU U NMPUMEHUMbI ANIA U3MEPEHMA Pa3/IMYHbIX HPOpM

cMrHanoB. Heob6xoAMMO npaBM/IbHO BblGpaTb OKOHHYK (YHKUMIO B COOTBETCTBUM C

XapaKTepUCTMKaMK M3mepaeMor popMbl CUrHana.

CUTyauuu, Koraa
OKHO HE
NPUMEHSAETCA.

OKOHHas Xapakmepucmuk |Cu2Ha/ibl, NnpPUMEHUMbIE€ K OKOHHOU
¢PyHKyusa u ¢dyHKyuu
Rectangular Jlyywee MepexoaHbIN UK KOPOTKMIA MMMYbC, YPOBHM
(MpsiMOYronbHKK)  [pa3pelleHne N0 [curHana Ao v nocie yMHOXeHNs B
yacroTe OCHOBHOM OfJMHAKOBBbI.
HanmeHbluee CuHyconaanbHble CUrHambl C OAUHAKOBbIMU
paspeLleHue no aMnAnTyaamMu U AOBOSTbHO MOXOXMMU
amnauTyge. YacToTaMM.
AHanornyHo LLIMPOKOMONOCHBINA CIyYalHBIN LWyM C

OTHOCUTENBbHO MeANEHHbIM UBMEHEHNEM
CNEKTpa CUrHana.

Blackman-Harris
(BnakmaH-Xappuc)

Haunyywee
paspeLLeHue no
amnnutyge Camoe
HWU3KOE paspeLLeHue
no vacrore

CurHan ogHoi 4acCTOoTbl, MOUCK rapMOHUK
BbICLLEr0 Mnopsaaka.

(TpeyronbHoe)

Nno 4acToTe

Hanning JNyuiwee pa3pellenne|CuHycouaanbHbIi, NEPUOANYECKNN U
(XeHHMHr) Mo yacToTe v bonee |y3KOMOAOCHbINA CyYalHbINA LyM.

HWU3KOE pa3peLleHune

Mo aMnauTyae no

CPaBHEHMIO C

Rectangular
Hamming HeMHoro nyywe MepexopHbI UAN KOPOTKMI UMMYNbC, YPOBHM
(XaMMuHr) 4acToTHOe CUrHana fio 1 nocie yMHOXeHUs 40BONbHO

pa3peLueHne, YeM y [pasnnYHbl.

X3HHMHIa
Flattop TouHoe u3MepeHune |VI3MepeHue CUrHanoB, He UMEOLLMX TOYHOro
(Mnockas CUrHanoB 3TanoHa 1 Tpebylowmx TOYHOrO U3MepeHus
BEpLUNHA)
Triangle Jlyuiee paspelueHve|Vi3MepeHne y3KononoCHbIX CUrHanoB, KOTOpble

UMEIOT CUJIbHbIE LYMOBBIE MOMEXU




e MHdopMaumio 0 HacTporike MeTkM BIN® cm. «MeTKa MaTeMaTMYeCcKoM onepaumm».
eKnnkHMTe More —More — Color Grade gna BKAWYEHWMA UMM OTKIOYEHMA OTOOParKEHMUA
pe3y/ibTaToB B LBETOBOM rpagaumu. Mpu BKIKOYEHUMU LBETOBOIr0 OTOGpPAXKEHMSA pe3y/ibTaTbl

Ha 3KpaHe OTparkalwTCA pa3HbIMM LiIBETAMM B COOTBETCTBMMU CO BPEMEHEM CHOpa AaHHbIX

UM BEPOATHOCTbIO MX MONYYEHUSA.

eKnnkHMTe More — More — Reset Color Grade ans 04YMCTKM M306parkeHMA M NMOBTOPHOrO
oTOOparkeHUs LuBeTaMM.

CoseT. Onepauma 6oicTporo goctyna brNd: KAMKHUTE UKOHKY @ HaBUIraumm B HUXKHEM JIEBOM
yray 3KpaHa, 4YToObl OTKPbITb HaBUraumio no GyHKUMAM. 3aTeM KJIMKHUTE MKOHKY
«FFT», 4yTo6bl OTKPbITb MeH BMN®. [aHHbiM ocumnnorpad noaaep:kmaet 4 bMNd:
FFT1, FFT2, FFT3 u FFT4. MNoapobHee CM. onucaHue B 3TOM pasgene.

Onepayusa «M» («AND»)

MoTOYEYHO BbLINOJIHAET JIOrMYECKYH0 onepaumto «M» («AND») ana 3HaYEHMM HaNPSXKEHMA CUMrHana
3aZaHHbIX MCTOYHMKOB M OTOOpakaeT pe3y/bTaTtbl. Korga 3HayeHuMe HanpsxeHua KaHana
npeBbIAaeT NOpoOroBoe 3HayYeHMe, TO OHO pacCMATPMBAETCA KaK Jlornyeckas «1»; B MPOTMBHOM
CNlyyae 3T0 loruyeckui «0». Pe3yibTaTbl IorMyeckom onepaumm «AND» npuBeseHbl B TabMLE HUKE.

A |B |A&&B
0 |0 0
0 1 0
1 |0 0
1 1 1

Knnkuute Math — Math1 — Operator ans Boibopa «A&&B~.
e[locnesoBaTeNbHbIM KJIMKOM Mo Operation BKAYMTE MM OTKIOUMUTE (DYHKLMIO JIOrMYECKOM
onepaumu «AND».
eKnnkHute SourceA u SourceB pna Bbi6opa KaHana ana MctouyHmka A u McTodHMKa B.

JoctynHbiMM KaHanamu asnatotca CH1-CH4.

MprmeyaHue. ToONbKO BKIOYEHHbIE KaHaslbl MOTYT ObiTb BbIOPaHbI.

- Ecnm B KavecTBe McTouHMKa A (Mim McTouHuKa B) BbiopaH CH1, kKaukHMTEe More —
Thre.CH1 gna Bbi6bopa NoporosBoro 3Ha4yeHua ana MctouyHmka A (mav UctodHuka B).
Cnoco6bl 3agaHMA cM. «CNocobbl yCTAaHOBKM NapamMeTpoB».

- Ecnm B KavectBe McTouHMKa A (M UcTouHuKa B) BbibpaH CH2, kaukHMTe More —
Thre.CH2 gna Bbibopa NoporoBoro 3Hav4eHua ana MctouyHmka A (mav UctodHuka B).
Cnoco6bl 3agaHMA cM. «CNnocobbl yCTaHOBKM NapamMeTpoB».

- Ecnm B KauectBe McTouHMKa A (Mam MctouHmKa B) BbiopaH CH3, knnkHMTe More —
Thre.CH3 gna Bbibopa NoporoBoro 3HayeHua Ansa UctouyHmka A (mam MctouHuka B).
Cnoco6bl 3aaaHmA cM. «Cnocobbl yCTAHOBKM NMapamMeTpoB>.

- Ecnm B KayecTtBe McTouHMKa A (Mam MctovHmKa B) BbiopaH CH4, knnkHMTe More —
Thre.CH4 gna Bbibopa NoporoBoro 3HayeHua Ansa MctouyHmka A (mam MctoyHuKka B).
Cnoco6bl 3agaHnA cM. «Cnocobbl yCTaHOBKM NapaMeTpoB».

e KnnkHuute Offset. 3agaiTe cmelleHue No BepTUKaNM ANA pesybTata onepaumu.

eKnMKHMTE Size ana Bblibopa pasmepa dopmbl curHana. JocTtynHble pa3mepbl «Small»,
«Medium», «Large».

e dyHKuma AutoSetting B MeHi0O More He akTMBHA.

eKNMKHMTE More — Sensitivity ana 3agaHMA 4yBCTBMTE/NIBHOCTU UMEPOBbLIX CMUIHAJIOB,
npeo6pa3oBaHHbIX U3 aHa/oroBoro curHana. Cnocobbl 3agaHua cMm. «Cnocobbl YCTaHOBKM
napamMeTpoB»>.

e KnukHuTe More — Label ans 3agaHua MeTKu pesybTata onepauyu. Cnocobbl 3agaHusA cM. «MeTka
MaTemaTM4eCKoM onepaumm».



Onepayusa «MJIN>» («OR>)

MoToYeYHO BbINOJHSAET JlorMYecKyo onepaumtio «MJIM» («OR») ana 3HaAYeHWMM HanpsKeHus
CMrHana 3alaHHbIX MCTOYHUKOB M OoTOobpaxkaeT pe3y/bTaTbl. Korja 3HayeHue HanpsaXeHua KaHana
npeBblllaeT NOporoBoe 3Ha4YyeHWe, TO OHO pacCMaTPUBAETCA KaK JiorMyeckasa «1»; B NPOTMBHOM
Cnyyae 3T0 Iornyeckmi «0». PesybTaTbl normyeckomn onepaumm «OR» nprBeaeHbl B TabaMLe HUKE.

A B JA|B
0 0 0
0 1 1
1 0 1
1 1 1

Knnkunte Math — Math1 — Operator ana Bbi6opa «A| |B»:

e[locnepoBatesibHbIM HaxKaTMeM KHOMKM Operation BKAOYUTE MAM  OTKAKUUTE  (DYHKLMIO

nornyeckon onepauum «OR».

eKnukHuTEe SourceA u SourceB ana Bbibopa KaHana gna McrtouHmMka A M UctoyHuKa B.

JoctynHbiMM KaHanamu asnattca CH1-CH4.
MprmeyaHue. TONbKO BKIOYEHHbIE KaHaslbl MOTYT ObiTb BbIOPaHbI.

- Ecnv B KavecTBe McToYHMKA A (Mnm UcTouHmKa B) BbiopaH CH1, KankHuTe More — Thre.CH1
ANA Bblbopa MoporoBoro 3HadeHMA ansa UctouyHnka A (vam UctodHuKa B). Cnocobbl
3aZlaHMA cM. «Cnocobbl yCTAHOBKM NapamMeTpoB»>.

- Ecnv B kavecTtBe McTouHMKA A (Mnm UcTouHuKa B) BbibpaH CH2, KnnkHuTe More — Thre.CH2
ANA Bblbopa MoporoBoro 3HadeHMA ansa UctoyHnka A (vam UctouHmKa B). Cnocobbl
3aZlaHMA cM. «Cnocobbl yCTAHOBKM NapamMeTpoB»>.

- Ecnv B KavecTtBe McTtoyHMKa A (Mam UcTouHuKa B) BbibpaH CH3, KninkHuTe More — Thre.CH3
Ana Bblbopa NoporoBoro 3HayeHusa anA UctouyHmka A (Mam UctouHmka B). Cnocobbl
3a4aHua cM. «Crnocobbl YCTaHOBKM MNapamMeTpoB».
- Ecnv B kavecTtBe McTouHMKa A (Mam UcTouHuKa B) BbibpaH CH4, knikHuTe More — Thre.CH4
Ana Bblbopa NoporoBoro 3HayeHusa AnA UctouyHmka A (Mam UctouHmka B). Cnocobbl
3a4aHua cM. «Crnocobbl YCTaHOBKM NapamMeTpoB».
e Knuknute Offset, 3aganTe cMelleHne No BepTHMKaAM 418 pe3y/ibTata onepaumu.
eKnukHuTe Size anAa Bblbopa pa3mepa ¢opmbl curHana. JoctynHble pa3mepbl «Small>,
«Medium», «Large». macluTaba.

o OyHKUMA AutoSetting B MeHI0O More He akTMBHaA.

eKnnkHMTEe More — Sensitivity gnsa 3agaHua 4yBCTBMTE/IbHOCTU UM@POBbLIX CUIHAJOB,
npeobpa3oBaHHbIX M3 aHan0roBoro curHana. Cnocobbl 3agaHmnA cM. «Cnocobbl yCTaHOBKM
napameTpoB».

e KnnkHuTe More — Label gna 3agaHna meTku pesynbTata onepaumm. Cnocobbl 3agaHMA CM.

«MeTKa MaTeMaTM4YeCcKoM onepaumum».

Onepayusa «Mcknaro4yarowee NJ/IU» («XOR»)

MoTo4YeYHO BbINOJIHAET JIOrMYECKyto onepaumio «Mcknrovatowee UIN» («XOR») ANs 3HaYEHUM
HanpAXeHWA CUrHana 3ajaHHbIX MCTOMHMKOB M OTOGparkaeT pesy/bTatbl. Korga 3HayeHue
HanpAXeHMA KaHasa NpeBbllaeT NoOporoBoe 3Ha4yeHMe, TO OHO pacCMaTPUBAETCA KaK JlorMyeckas
«1»; B MPOTMBHOM CJly4ae - 3TO JIOrMYecKuM «0». Pe3yabTaTbl 1OrM4YecKon onepauum
«XOR» npuBefeHbl B Tab/MLE HUXKE.

A B "B

el Ll (= e
OO

A
0
1
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KnukHute Math — Math1 — Operator ana Bbibopa «A"B».
elocnepoBateNibHbIM KIMKOM No Operation BKAOYMTE MM OTKAOUMTE (DYHKLMIO JIOFMYECKOM
onepaumu «XOR».
eKnukHuTe SourceA u SourceB. Buibepute KaHan pgna MctouyHmka A M UcTouHmKa B.
JoctynHbiMM KaHanamu asnatotca CH1-CH4.

MprmeyaHue. TONbKO BKAOYEHHbIE KaHaslbl MOTYT ObiTb BbIOPaHbI.

- Ecnv B KavecTBe McToYHMKA A (Mm McTouHuKa B) BbiGopaH CH1, KankHMTe More —
Thre.CH1 gna Bbi6bopa noporosoro 3HavyeHna ana UctouyHmka A (Mam UctodHuKa B).
Cnoco6bl 3aaHMA cM. «Cnocobbl yCTaHOBKM MapaMeTpoB».

- Ecnv B KavecTBe McTouHMKaA A (Mm McTouHuKa B) BbiGopaH CH2, kKankHMTe More —
Thre.CH2 pgna Bbibopa noporoBoro 3HavyeHna ana UctoyHmka A (Mam UctodHuKa B).
Cnoco6bbl 3aaHMA cM. «Cnocobbl yCTaHOBKM MapaMeTpoB».

- Ecnm B KavecTtBe McTouHMKa A (Mam MctouHmka B) BbibpaH CH3, knnkHMTe More —
Thre.CH3 gna Bbibopa NoporoBoro 3HayeHua ansa UctouHmka A (mav UctoyHmka B).
Cnoco6bl 3aaaHua cM. «Cnocobbl yCTaHOBKM NapaMeTpoB».

- Ecnm B KayecTtBe McTouHMKa A (Mam MctouHmKa B) BoibpaH CH4, knnkHMTe More —
Thre.CH4 gna Bbibopa NoporoBoro 3HayeHua ansa UctouHmka A (mav MctoyHmka B).
Cnoco6bl 3aaaHua cM. «Cnocobbl yCTaHOBKM NapaMeTpoB».

e KnukHute Offset. 3agaMTe cMeLLeHUE MO BEPTUKANIM ANS pesy/ibTaTa onepauuu.

eKnukHuTe Size ansa Bbl6opa pa3smepa dopmbl curHana. ZoctynHbole pa3smepbl «Small»,
«Medium», «Large».

o dyHKuma AutoSetting B MeHi0o More He akTMBHA.

eKnnkHMTEe More — Sensitivity gns 3agaHua 4yBCTBMTE/IbHOCTU UM@POBbLIX CUIHAJOB,
npeobpa3oBaHHbIX M3 aHaN0roBoro curHana. Cnocobbl 3agaHmnA cM. «CNocobbl yCTaHOBKM
napameTpoB».

eKnukHuTE More — Label gna 3agaHuAa MeTkM pesysbTata onepaumui. Cnocobbl 3aJaHuA CM.
«MeTKa MaTemMaTM4eCKOM onepauum>.

Jloeuyeckaa onepayua «OmpuyaHue» («NOT»)

MoToYyeyHO BbINOJIHAET JlorMyecKkyto onepaumtio «OTpuuaHue» («NOT») ana 3HayYeHuH
HanpsAXXeHWA CuMrHana 3ajaHHbiX MCTOYHMKOB M oTobparkaeT pesysbTatbl. Korga 3HauyeHue
HanpAXeHMa KaHana rnpesbllaeT NOporoBoe 3Ha4YyeHMe, TO OHO pacCMaTpPUBAETCA Kak JlormMyecKas
«1»; B NPOTUBHOM CJlydae - 3TO Jornyeckmm «0». Pe3ynbTaTbl sorMyeckon onepaumm «NOT»
npuvBeAeHbl B Tab/IMLE HMXKE.
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KnnkHnte Math — Math1 — Operator ana Bbi6opa «!A».
e[locnepoBaTtesibHbIM  KIMKOM no Operation BKAUYMTE MM OTKAOUMTE  (PYHKUMIO
JNornyeckon onepaumm «<NOT».
eKnukHute SourceA M SourceB. Bbibepute KaHan ana MctouyHmMka A M MctouHmka B.

AocTynHbiMM KaHanamu asnsatTca CH1-CH4.

MprmeyaHue. TONbKO BKAOYEHHbIE KaHaslbl MOTYT ObiTb BbIOPaHbI.

- Ecnm B KavectBe McTouyHMKa A (Mam Mctodnmka B) BbiopaH CH1, KavkHute More —
Thre.CH1 gna Bbibopa noporosBoro 3HavyeHuA AnAa UcTtoyHmka A (Mam UctovHuKa B).
Cnoco6bl 3agaHMA cM. «Cnocobbl yCTAHOBKM NapamMeTpoB»>.

- Ecnm B KavectBe McTouHMKa A (Mam Mctodnmka B) BbibpaH CH2, KavkHute More —
Thre.CH2 pgna Bbibopa noporosBoro 3HavyeHuA AnAa UctoyHmka A (Mam UctovHuKa B).
Cnoco6bl 3agaHMA cM. «Cnocobbl yCTAHOBKM NapamMeTpoB>.



- Ecom B KavectBe McTouHMKa A (Mam MctodHmka B) BbiopaH CH3, KaukHute More —
Thre.CH3 gna Bbibopa noporoBoro 3HavyeHua Ana MctoyHmka A (Mav UcTouHuKa B).
Cnoco6bl 3agaHMA cM. «Cnocobbl yCTAHOBKM NapamMeTpoB>.

- Ecom B KavectBe McTouHMKa A (Mam MctodHmka B) BbiopaH CH4, KnaukuHute More —
Thre.CH4 gna Bbibopa noporoBoro 3HavyeHua Ana MctoyHmka A (Mav UcTouHuKa B).
Cnoco6bl 3agaHMA cM. «Cnocobbl yCTAHOBKM NapamMeTpoB>.

e Knuknute Offset. 3aganTe cMelleHUe No BEPTUKAIM A4S pe3y/ibTaTa onepaumu.

eKnukHute Size, AnA Bblbopa pa3mepa ¢opmbl curHana. JoctynHble pasmepbl «Small»,
«Medium», «Large».

o OyHKUMA AutoSetting B MeHI0O More He akTMBHaA.

eKnnkHMTe More — Sensitivity gna 3agaHmMa 4yBCTBUTENIbHOCTUM UUMPPOBLIX CUIHANOB,
npeobpa3oBaHHbIX U3 aHasn0roBoro curHana. Cnocobbl 3agaHusa cM. «Crnocobbl YCTaHOBKMU
napameTpoB».

eKnmnkHMTEe More — Label ana 3agaHua mMeTku pesynbrata onepauyu. CnNocobbl 3ajaHWA CM.
«MeTKa MaTemaTU4eCKoM onepaumm».

UHmeezpan (Intg)

BbluMcnaeTr WHTErpan curHana BbIGPAHHOrO MCTOYHMKA. Hanpumep, MOXHO MCNOJ/b30BaTb
UHTerpan ANA nsMepeHua naowaam hopmMbl CUrHaNA UM SHEPrUM MMMYbCA.

Knnkunte Math — Math1 — Operator ana Bbi6opa «Intg».

e[locnepoBartesibHbIM KAMKOM No Operation BKAOYMTE MM OTKAOYMTE (DYHKUMIO onepaumu
«Intg».

e KnukHuTe SourceA. Boibepute KaHan gna MctouHuka A. JOCTYNHbIMM KaHaslaMu ABAAKOTCA

CH1-CH4 u Ref1-Ref10.
Mpumevanue. JoctynHbiMM KaHanamu ana Math2 asnawtca CH1-CH4, Ref1-Ref10 mam
Math1. JdocTtynHbiMn KaHanamu ana Math3 asnaiotca CH1-CH4, Ref1-Ref10, Math1 mnau
Math2. JocTtynHbiMu KaHanamu ana Math4 asnaitca CH1-CH4, Ref1-Ref10, Math1, Math2
unm Math3. TonbKo KaHasbl, KOTOpble Obl/IM BKAOYEHbI B HacTosAllee BpeMA, MOryT ObiTb
BblOpPaHbI.

e KnnkHnTe Offset ana ycTaHOBKM CMeLEHMA MO BEPTMKAIM ANA pe3ybTaToB onepaumu.
Cnoco6bl HACTPOMKM CM. «CNoco6bl YCTAHOBKM NapamMeTpoB».

e KnnkHuTe Scale gna yctaHoBKM KoaddUUMEHTA BEPTMKA/IbHOrO OTK/IOHEHMA ANA pe3yNbTaToB
onepaumm. Cnocobbl HACTPOMKKU CM. «CNocobbl YCTAHOBKM NapaMeTpPoB».

e KnukHuTe AutoSetting ans HaCTPOMKM BEPTMKa/IbHOrO MacluTaba M YCTaHOBKMU CMELLEHUA ANs
pe3y/nbTaToB onepauMmM [0 ONTMMA/JbHOMO 3HAYeHMA B COOTBETCTBUMM C  TEKyLIEM
KOHUrypaumen ana nydwero HabaaeHMa pe3ybTaToB.

e KnnkHMTEe More — Bias ana 3agaHMa nonpaBoOYHOro Ko duumeHTa CMeLeHMA NOCTOAHHOIo
TOKa A/ BXOAHOrO curHana. JaHHbli MapameTp MOXKHO YCTaHOBMTb TOJIbKO C MOMOLLbHO
uMdpoBOM KNaBUaTypbl.

eKnMkHMTE More — Invert AnAa BKAOYEHUA WMAW BbIKAOYEHMA (QYHKUMM MHBEPCUA ANA
OCLMII0rPaMMBbl.

eKnnkHmMte More — Expand ana pacTsaxKKM MM CKATUS TpacCbl MaTeMaTMUYECKOM onepaumu
oTHocuTebHO «Center» nam «GND».

e KnnkHuTe More — Label aAna ycTaHOBKM METKU ANS pe3y/ibTaToB MaTEMATMUYECKOM onepaLmm.
Moapo6HOCTM CM. «MeTKa MaTeMaTM4eCcKoM onepaumm».

e KnnkHuTe More — Color Grade gna BKIOYEHUA MU OTKIIOMEHMA OTOOPAXKEHUA pe3yibTaToB
B LBETOBOM rpagaumu. Mpu BKIHOYEHUM LBETOBOIr0 OTO6parKeHUsA pes3ysibTaTbl HA 3KpaHe
OTpakalTCA Ppa3HbIMM LBETaMM B COOTBETCTBMM CO BpeMEHEeM cbopa JAaHHbIX WU
BEPOATHOCTbIO UX MOJIyYEHMUA.

e KnnkHuTe More — Reset Color Grade 415 04MCTKM M306parkeHMA M NOBTOPHOIo oTobparkeHms
LBETaMM.



AudpgepeHyuposaHue (Diff)

AnddepeHumpoBaHme  BbIMMCNAET AUCKPETHYK MPOM3BOAHYHO MO BPEMEHM  BbIOPAHHOrO
MCTOYHMKA CUrHana.

AnddepeHumpoBaHe MOXHO MCMOJIb30BaTb AN1A MU3MEPEHMA MIFHOBEHHOrO 3HayeHWA nepenaja
CurHana.

Knnkunte Math — Math1 — Operator ana Boi6opa «Diff».

e[locnepoBatenibHbIM KAMKOM No Operation BKAUYMTE MAM OTKAOUMTE (YHKLMIO Onepaumm
«Diff>,

eKnukHuTe SourceA. Bbibepute KaHan ana Uctounmka A. [loCTynHbIMM KaHanamuv Ans

UctouHmka A asnatotca CH1-CH4 1 Ref1-Ref10.
MpumeyvaHue. JocTynHbiMM KaHanamu gna Math2 asnaiwtca CH1-CH4, Ref1-Ref10 mam
Math1. JocTynHbiIMM KaHanamu Ana Math3 asnawtca CH1-CH4, Ref1-Ref10, Math1 uam
Math2. JocTtynHbiMu KaHanamu ansa Math4 asnaiotca CH1-CH4, Ref1-Ref10, Math1, Math2
unn Math3. TonbKo KaHasbl, KOTOpble Obl/iM BKAOYEHbI B HAcToAWlEe Bpems, MOryT ObiTb
BblOPaHbI.

e KnnkHnTe Offset ana yCcTaHOBKM CMeLWEHMA MO BEPTMKANIM ANA pe3ybTaToB onepaumu.
Cnoco6bl HACTPOMKM CM. «CNoco6bl YCTAHOBKM NapamMeTpoB».

e KNmKHUTe Scale gna ycTtaHOBKM KO3 dUUMEHTa BEPTMKAIbHOrO OTK/IOHEHMSA ANA pe3yNbTaToB
onepaumm. Cnocobbl HACTPOMKKU CM. «CNocobbl YCTAHOBKM NapaMeTPOB».

e KnnkHuTe AutoSetting ans HaCTPOMKM BEpPTMKa/IbHOr0 MaclliTaba M YCTaHOBKU CMELLEHUS ANs
pe3y/nbTaToB onepauMmM [0 ONTMMA/sIbHOMO 3HAYEHMA B COOTBETCTBUMM C  TEKyLIEM
KOHUrypaumen ana nydwero HabaaeHMa pe3ybTaToB.

e KnukHUTE More — Smooth a5 3aaHMA KOMYeCTBa CriaxkMBaHMM nNpu auddepeHUMpoBaHMM.

Cnocobbl HaCTPOMKM CM. «Cnocobbl YCTaHOBKU NapameTpoB».
MprmeyaHue. [OCKONbKY BbICOKOYACTOTHaA cocTaBadAwwWwas (GOpMbl CUMrHasla OKasblBaeT
60nbLIOe B/MAHME Ha onepaumio auddepeHuMpoBaHMA, HEOOXOAMMO HACTPOUTb MapameTp
«Smooth» Ha MaKCMMasibHO BO3MOXHOE€ 3Ha4YeHWe A/ BOCCTAHOBJIEHMA HU3KOYACTOTHOM
KOMMOHEHTHI.

eKnMkHMTE More — Invert AnAa BKAOYEHUA WMAW BbIKAOYEHMA (QYHKUMM MHBEPCUA ANA
OCLMIIOrPaMMBbl.

e KnnkHuTe More — Label aAna ycTaHOBKM METKU ANS pe3y/ibTaToB MaTEMATMUYECKOM onepaLmm.
Moapo6HOCTM CM. «MeTKa MaTeMaTM4eCcKoM onepaumm».

e KnnkHuTe More — Color Grade gna BKIOYEHWUA MW OTKIIOMEHMA OTOOPAXKEHUA pe3yibTaToB
B LBETOBOM rpagaumu. Mpu BKIHOYEHUM LBETOBOr0 OTO6parKeHUsA pes3ysibTaTbl HA 3KpaHe
OTpakalTCA Ppa3HbIMM LBETaMM B COOTBETCTBMM CO BpEMEHEM cbopa AaHHbIX WU
BEPOATHOCTbIO UX MOJIyYEHMUA.

e KnnkHuTe More — Reset Color Grade aAns 0YMCTKM M306paXkeHMA 1 MOBTOPHOIO OTOOPaXKeEHUA
LBETaMM.

CoBet. T.K. guddepeHuMpoBaHMe O4Ye€Hb YYBCTBMUTE/NIbHO K LUYMY, *KefaTeNbHO YCTaHOBMTb
peXXMM COopa AaHHbIX «YcpeagHeHue».

KsadpamHbil kopeHb (Sqrt)
BblumcnseT KBaapaTHbIM KOPEHb BbIGPAHHOIO MCTOYHMKA MO TOYKAM M OTOGparkaeT
pesynbTtatbl. KnvkHute Math — Math1 — Operator gns Bbi6opa «Sqrt».
e[locnepoBartesibHbIM KIMKOM Mo Operation BKAOUYUTE MM OTKAKOUMTE DYHKLMIO onepaumm
«Sqrt».
e KnukHuTe SourceA. Boibepute KaHan ana MctouyHuKka A. JOCTYNHbIMM KaHanamu ABAAKOTCA
CH1-CH4 u Ref1-Ref10.
MpumeyvaHue. JocTynHbiMM KaHanamu gna Math2 asnawotca CH1-CH4, Ref1-Ref10 maun
Math1. JocTynHbiIMM KaHanamu ana Math3 asnawtca CH1-CH4, Ref1-Ref10, Math1 uamn
Math2. JocTtynHbiMM KaHanamu ansa Math4 asnaiotca CH1-CH4, Ref1-Ref10, Math1, Math2
unn Math3. TonbKo KaHasbl, KOTOpble Obl/IM BKAOYEHbI B HACTOALLEE BPEMS, MOryT ObiTb
BblOpaHbl.



e KnnkHnTe Offset gna yCcTaHOBKM CMelleHMA NO BEepTUMKanu ANA pe3y/ibTaToB onepaumu.
Cnoco6bl HACTPOMKM CM. «CNoco6bl YCTAHOBKMU NapamMeTpoB».

e KnmKHUTe Scale gna yctaHOBKM KO3 dDUUMEHTA BEPTMKAZIbHOrO OTK/IOHEHMA ANA pe3ynbTaToB
onepaumm. Cnocobbl HACTPOMKKU CM. «Cnocobbl YCTAHOBKM NapaMeTPOB».

e KnukHuTE AutoSetting ans HaCTPOMKM BepTMKaIbHOrO MaclluTaba M YCTaHOBKM CMELLEeHMA ANA
pe3y/bTaToB onepaumMmM [0  ONTMMA/IbHOFO 3HAYEHMS B COOTBETCTBMM C  TEKYLLEM
KOHUrypaumen ana nydwero HabaaeHMa pe3ybTaToB.

eKnuKHUTE More — Invert gna BKAOYEHMA MAW BbIKAKOYEHMA OYHKLMM MHBEPCUMA AN
OCLMNNI0rPaMMbl.

e KnnkHuTe More — Label A4 ycTaHOBKM METKU ANA pe3y/IbTAaTOB MAaTEMATMYECKOM onepaLmm.
Moapo6HOCTM CM. «MeTKa MaTeMaTM4eCKoM onepaumm».

e KnmkHuTe More — Color Grade gna BKIOYEHMA MM OTKAKOYEHMA OTOOpaXKeHUA pe3ybTaToB
B LBETOBOM rpagaunu. Mpu BKIHOYEHUM LIBETOBOIO OTOGPAXKEHUSA pe3y/ibTaTbl HAa 3KpaHe
OTpakalTCA pa3HbIMM LBETaMM B COOTBETCTBMM CO BPEMEHEM COOopa JAaHHbIX MM
BEPOATHOCTbIO UX MOJIyYEHMUA.

e KnnkHuTe More — Reset Color Grade gns 04MCTKM M306parkeHMA M NOBTOPHOIro oTobparkeHms
LBETamM.

AecamuyHbil nozapugm (Lg)

BblumcnseT AecATMYHbIN lIorapudm BbIGPAHHOMO MCTOYHMKA MO TOYKAM M OTo6paxkaeT
pe3ybTarbl.

KnukHute Math — Math1 — Operator 1 BbibepuTe «Lg».

e[locnepoBartesibHbIM KIMKOM No Operation BKAOUMTE MM OTKIIOUMTE (PYHKLMIO onepauyu
«Lg».

eKnukHute SourceA. Bbibepute KaHan ana MUctounmka A. [oCTynHbIMM KaHanamui AN

UctouHnka A asnatca CH1-CH4 u Ref1-Ref10.
MpumevaHue. JoctynHbiMM KaHanamu ana Math2 asnaiwotca CH1-CH4, Ref1-Ref10 mam
Math1. JdocTtynHbiMn KaHanamu ana Math3 asnaiotca CH1-CH4, Ref1-Ref10, Math1 mnau
Math2. JocTtynHbiMM KaHanamu ana Math4 asnaitca CH1-CH4, Ref1-Ref10, Math1, Math2
unn Math3. TonbKo KaHasbl, KOTOpble Obl/iM BK/KOYEHbl B HacToslee BpemA, MOryT ObiTb
BblOpaHbl.

e KnnkHuTe Offset anAa yCcTaHOBKM CMeLeHMA MO BEPTUKANIM ANA pe3y/ibTaTOB Oonepauuu.
Cnoco6bl HACTPOMKM CM. «CNoco6bl YCTAHOBKM NapamMeTpoB».

e KnmnkHuTe Scale gna yctaHoBKM KO3 dULMEHTA BEPTMKANIbBHOIO OTK/JIOHEHUA AN1A pe3y/IbTaToB
onepaumm. Cnocobbl HACTPOMKKU CM. «CNocobbl YCTAHOBKM NapaMeTpPOB».

e KnnkHuTe AutoSetting ans HaCTPOMKM BepTMKa/IbHOrO MaclluTaba M YCTaHOBKM CMeLLEeHMA ANA
pe3y/bTaToB onepaumMmM [0  ONTMMA/IbHOrO 3HAYEHMS B COOTBETCTBMM C  TEKYLLEM
KOHUrypaumen ana nydiero HabaoaeHMa pe3ybTaToB.

eKnuKHUTE More — Invert gna BKAOYEHMA MAW BbIKAKOYEHMA OYHKLMM MHBEpPCUMA AN
OCLMNNI0rPaMMbl.

e KnnkHuTEe More — Label a4 ycTaHOBKM METKM ANA pe3y/IbTAaTOB MAaTEMATMYECKOM onepaLmm.
Moapo6HOCTM CM. «<MeTKa MaTeMaTM4eCcKoM onepaumm».

e KnmKHUTE More — Color Grade ans BKIOYEHUA MU OTKIOYEHMA OTOOpaXKeHMA pe3ynbTaToB
B LUBETOBOM rpajaumu. Mpu BKAOYEHMM LBETOBOIrO OTOGPAXKEHMA pe3ysibTaTbl HAa dKpaHe
OTparkalTCA pasHbIMM LBETaMM B COOTBETCTBMM CO BpeMEHeM cbopa JAaHHbIX MU
BEPOATHOCTbIO UX MOyYEHMUA.

e KnnkHuTe More — Reset Color Grade aAns 0YMCTKM M306paXkeHMA 1 NMOBTOPHOIrO OTOOPaXKEHUA
LBETaMM.



HamypanbHbil no2apugm (Ln)
BblumcnseTr HatypanbHbiid siorapudm  (Ln) BbIGPAHHOrO MCTOYHMKA MO TOYKaM M
oTobpaxaeT pesynbrartbl. KaMkHute Math — Math1 — Operator 1 Bbibepute «Ln».
e[locnepoBatenbHbIM KAMKOM no Operation BKAOYMTE MM OTKAOUMTE (YHKLUMIO onepauum
«Ln»,

e KnvkHuTe SourceA. Bbibepute KaHan ana MctouHuka A. JOCTYyNHbIMM KaHaiamu ABAAIOTCA

CH1-CH4 n Ref1-Ref10.
MpumeyvaHue. JocTynHbiMM KaHanamu gna Math2 asnawotca CH1-CH4, Ref1-Ref10 maum
Math1. JdocTtynHbiMn KaHanamu ana Math3 asnawotca CH1-CH4, Ref1-Ref10, Math1 mnau
Math2. JocTtynHbiMM KaHanamu ana Math4 asnairtca CH1-CH4, Ref1-Ref10, Math1, Math2
unn Math3. TonbKo KaHasbl, KOTopble Obl/IM BK/IKOYEHbl B HacToslee BpemA, MOryT ObiTb
BblOpaHbl.

e KnmnkHnTe Offset gna yCcTaHOBKM CMelleHMA NO BEepTMKanu ANA pe3y/ibTaToB onepaumu.
Cnocobbl HACTPOMKK CM. «Cnocobbl YCTaHOBKU MapaMeTpoB».

e KnmKHUTe Scale gna yctaHOBKM KO3 dULUMEHTA BEPTMKAZIbHOrO OTK/IOHEHMA ANA pe3ynbTaToB
onepaumm. Cnocobbl HACTPOMKKU CM. «Cnocobbl YCTAHOBKM NapaMeTPOB».

e KnukHuTe AutoSetting ans HaCTpPoOMKM BEPTMKa/IbHOrO MacluTaba M YCTAaHOBKM CMELLEHMA ANA
pe3y/ibTaToB onepauymM [0  ONTMMAsIbHOrO 3Ha4YeHWMs B COOTBETCTBMM C  TEKyLLeM
KOHUrypaumen ana ayywero HabaoaeHMa pe3yibTaToB.

eKnMKHMTE More — Invert AnA BKJKYEHWA MM BbIKAOYEHUA (QYHKUMM MHBEpPCMA ANA
OCLMIZI0rPaMMBblI.

e KnnkHuTEe More — Label A4 ycTaHOBKM METKU ANA pe3y/IbTAaTOB MAaTEMATMYECKOM onepaLmm.
Moapo6HOCTM CM. «MeTKa MaTeMaTM4eCKoM onepaumm».

e KnmkHuTe More — Color Grade na BKIOYEHMA MM OTKAKOYEHMA OTOOpaXKeHWUA pe3ybTaToB
B LBETOBOM rpagaunu. Mpu BKIHOYEHUM LIBETOBOrO OTOGPAXKEHUSA pe3y/ibTaTbl HAa 3KpaHe
OTpakalTCA pa3HbIMM LBETaMM B COOTBETCTBMM CO BPEMEHEM C6opa JAaHHbIX MM
BEPOATHOCTbIO UX MOJIyYEHUA.

e KnnkHuTe More — Reset Color Grade 415 04MCTKM M306parkeHMA M NOBTOPHOIro oTobparkeHms
LBETaMM.

JkcnoHeHma (Exp)
BbluMcnaeT 3SKCNOHEHUMaNbHY (QYHKUMIO BbIOPAHHOMO MCTOYHMKA MO TOYKaM M
oTobpaxaeT pesynbrtartbl. KaMkHute Math — Math1 — Operator gns sbi6opa «Exp».
e[locnepoBaresibHbIM KIMKOM No Operation BKAOUMTE MM OTKIOUUTE (PYHKLMIO onepaumm
«Exp».

e KAankHUTE SourceA. Boibepute KaHan ana MctouHmnka A. loCTynHbIMM KaHanamMM ABNAKOTCA

CH1-CH4 u Ref1-Ref10.
Mpumeyvanme. JocTynHbiMM KaHanamu gna Math2 asnaiwtca CH1-CH4, Ref1-Ref10 mam
Math1. JocTynHbiIMM KaHanamm Ana Math3 asnawtca CH1-CH4, Ref1-Ref10, Math1 uam
Math2. JocTtynHbiMu KaHanamu ansa Math4 asnaiotca CH1-CH4, Ref1-Ref10, Math1, Math2
M Math3. TonbKO KaHasbl, KOTOpble OblIM BKJKOYEHbI B HAcToALlee BPeMA, MOryT ObiTb
BblOpaHbl.

eKnnkHute Offset gnAa ycTaHOBKM CMeLLleHMA NO BEPTMKAAM ANIA pe3y/ibTaToB onepauumu.
Cnoco6bl HACTPOMKM CM. «CNoCco6bl YCTAHOBKM MapamMeTpoB».

e KnvkHuTe Scale ana yctaHOBKM KO3 duULUMEHTA BEPTUKA/IBHOTO OTK/IOHEHUA ANA pe3y/bTaToB
onepaumm. Cnocobbl HACTPOMKKU CM. «Cnocobbl YCTAHOBKM NapaMeTpoB».

e KnnkHuTe AutoSetting ana HacTPOMKM BEPTUKAIBHOMO MacLiTaba M YCTaHOBKM CMELLEHMA ANs
pe3y/iibTaToB onepauym [0  ONTMMAsIbHOrO 3HAYeHMss B COOTBETCTBMM C  TEKYyLLeM
KOHUrypaumen Ans nyywero HabaoaeHUs pesy/ibTaTos.

eKnMKHMTE More — Invert AnA BKJKYEHWA MM BbIKAOYEHUA (QYHKUMM MHBEpPCUMA ANA
OCLMIZIOrPaMMBblI.

e KnnkHuTe More — Label gns ycTaHOBKM METKM A/1A pe3y/ibTaTOB MaTeMaTMYECKOM onepauuu.
Moapo6HOCTM CM. «MeTKa MaTemMaTM4eCcKoM onepaumm».



e KnnkHuTe More — Color Grade gna BKIOYEHWUA MU OTKIIOMEHMA OTOOPAXKEHUA pe3yibTaToB
B LBETOBOM rpagaumu. lMpu BKIHOYEHUM LBETOBOr0 OTO6parKeHUA pe3ysibTaTbl HA 3KpaHe
OTpakalTCA Ppa3HbIMM LBETaMM B COOTBETCTBMM CO BpeMEHEM cbopa AaHHbIX WU
BEPOATHOCTbIO MX MOJIy4YEHUA.

e KnnkHuTe More — Reset Color Grade 415 04MCTKM M306parkeHMA M NOBTOPHOIro oTobparkeHms
LBETaMM.

A6conntomHoe 3Ha4veHue (Abs)
BblumcnaeTt abcontoTHOE 3HaYeHME BbIOPAHHOr0 MCTOYHMKA M OTOOpakaeT
pesynbTtatbl. Haxute Math — Math1 — Operator ansa Bbi6opa «Abs».

e[locnepoBatenibHbIM KAIMKOM No Operation BKOUMTE MM OTKAOUMTE DYHKLUMIO onepauum
«Abs»,

e KnnkHuTe SourceA. Bbibepute KaHan ana MctouHmka A. JOCTYNHbIMM KaHanaMMu ABAAIOTCA

CH1-CH4 u Ref1-Ref10.
Mpumevanue. JoctynHbiMM KaHanamu ana Math2 asnawtca CH1-CH4, Ref1-Ref10 mau
Math1. JdocTtynHbiMn KaHanamu ana Math3 asnawotca CH1-CH4, Ref1-Ref10, Math1 mnau
Math2. JocTtynHbiMu KaHanamu ana Math4 asnatca CH1-CH4, Ref1-Ref10, Math1, Math2
unn Math3. TonbKo KaHasbl, KOTOpble Obl/iM BKAOYEHbI B HAcToAWlEee Bpems, MOryT ObiTb
BblOPaHbI.

e KnmnkHnTe Offset ana yCTaHOBKM CMeLWEHUA NO BEPTUKANIM ANA pe3ynbTaToOB onepauun.
Cnoco6bl HACTPOMKM CM. «CNOCo6bl YCTAHOBKM NMapamMeTpoB».

e KnnkHuTe Scale ana yctaHoBKKM KoaddUUMEHTA BEPTMKA/IBHOrO OTK/IOHEHMA ANA pe3yNbTaToB
onepaumm. Cnocobbl HACTPOMKKU CM. «Cnocobbl YCTAHOBKM NapaMeTpoB.

e KnukHuTe AutoSetting ans HaCTPOMKM BEPTMKa/IbHOr0 MacluTaba U YCTaHOBKMU CMELLEHUA ANs
pe3y/ibTaToB onepauumM [0  ONTMMAsIbHOrO 3HAYeHMss B COOTBETCTBMM C  TEKYLLEM
KOHMrypaumen ana ayywero HabaaeHMa pe3yibTaTos.

eKnMKHMTE More — Invert AnA BKJKYEHWA MM BbIKAOYEHUA (QYHKUMM MHBEpPCMA ANA
OCLMII0rPaMMBbl.

e KnnkHuTe More — Label aAna ycTaHOBKM METKU ANS pe3y/ibTaToB MaTEMATMUYECKOM onepaLmm.
Moapo6HOCTM CM. «MeTKa MaTemMaTM4eCcKoM onepaumm».

e KnmKkHUTEe More — Color Grade ans BK/IOYEHUA MW OTKAKOYEHMA OTOOpaXKeHUA pe3ybTaToB
B UBETOBOM rpajaumu. Mpu BKAOYEHMM LIBETOBOrO OTOGPAXKEHMS pe3y/ibTaTbl HA 3KpaHe
OTpaXalTCA pa3HbIMM LBETaMM B COOTBETCTBMM CO BpeMeHemM cbopa JaHHbIX WU
BEPOATHOCTbIO UX MOJIyYEHMUA.

e KnmkHuTe More — Reset Color Grade aAns 0YMCTKM M306paXKeHMA 1 MOBTOPHOIO OTOOPaXKEHUA
LBETaMM.

®HY (Low Pass)
Mo3BosAeT npornycKkaTb TOJIbKO CMrHasibl, YaCTOTbl KOTOPbIX HUXE YCTaHOB/JIEHHOIO 3HAaYeHMA
BEpXHEM npefenbHol YacToThl. KnnkHute Math — Math1 — Operator ans Bbi6opa «LowPass»>.
e[locnepoBartesibHbIM K/IMKOM No Operation BKAOUMTE MM OTKAOUMTE PYHKUMIO «LowPass».
e KnnkHuTe SourceA. Boibepute KaHan gnsa UctouHuka A. JoCTynHbIMM KaHanamMu SBAAKOTCA
CH1-CH4 u Ref1-Ref10.
Mpumevanue. JoctynHbiMM KaHanamu ana Math2 asnawtca CH1-CH4, Ref1-Ref10 mam
Math1. JocTynHbiIMM KaHanamu ana Math3 asnawtca CH1-CH4, Ref1-Ref10, Math1 uam
Math2. JocTtynHbiMu KaHanamu ansa Math4 asnaiotca CH1-CH4, Ref1-Ref10, Math1, Math2
unn Math3. TonbKo KaHasbl, KOTOpble Obl/iM BKAOYEHbI B HacToAllee Bpems, MOryT ObiTb
BblOPaHbI.
e KnnkHnTe Offset ana ycTaHOBKM CMeLWEHMA MO BEPTMKANIM ANA pe3yNbTaToB onepaumu.
Cnoco6bl HACTPOMKM CM. «CNoco6bl YCTAHOBKM NapamMeTpoB».
e KnnkHuTe Scale ana yctaHoBKKM KoaddUUMEHTA BEPTMKAIbHOrO OTK/IOHEHMA ANA pe3yNbTaToB
onepaumm. Cnocobbl HACTPOMKKU CM. «Cnocobbl YCTAHOBKM NapaMeTPOB».



e KNIMKHUTE ®C ANA YCTAaHOBKWM 3HAYEHUS BEPXHEM MpeaesibHOM YacToTbl. Cnocobbl HACTPOMKM
CM. «Cnocob6bl yCTaHOBKM NMapaMeTpoB».

e KnnkHuTe AutoSetting ans HaCTPOMKM BepTMKa/IbHOr0 MaclliTaba M YCTaHOBKU CMELLEHUS ANS
pe3y/bTaToB onepauMmM A0 ONTMMA/JbHOMO 3HAYEHMA B COOTBETCTBMM C  TEKyLIEM
KOHUrypaumen ana ayywero HabaaeHMa pe3yibTaToB.

eKnMkHMTE More — Invert anAa BKAOYEHUA WMAW BbIKAOYEHMA (QYHKUMM MHBEPCUA ANA
OCLMIZIOrPaMMBblI.

e KnukHUTEe More — Label ana ycTaHOBKM METKMU A1S pe3ybTaToB MaTEMATMYECKOM onepaumm.
MoApo6HOCTM CM. «MeTKa MaTeMaTM4eCcKoM onepauymn».

e KnmKkHUTEe More — Color Grade ans BK/IOYEHUA UM OTKAKOYEHMA OTOOpaXKeHUA pe3ybTaToB
B UBETOBOM rpajaumu. Mpu BKAOYEHMM LIBETOBOINO OTOGPAXKEHMS pe3y/ibTaTbl HA 3KpaHe
OTpaXalTCA pa3HbIMM LBETaMM B COOTBETCTBMM CO BpeMeHeM cbopa JaHHbIX WU
BEPOATHOCTbIO UX MONyYEHMUA.

e KnmkHuTe More — Reset Color Grade 415 04UMCTKM M306parkeHMA M NOBTOPHOIro oTobparkeHms
LBETaMM.

®BY (High Pass)

Mo3BonAeT NponycKkaTb TOJIbKO CUIrHa/bl, YaCTOTbl KOTOPbIX MPEBbIWAKT YyCTAHOBJEHHOE
3HaYeHMe HUKHEN NpeaesibHOM YacToThbl.

KnukHute Math — Math1 — Operator ansa Bbibopa «HighPass».

e[locnepoBatenibHbIM KAMKOM No Operation BKOUMTE MM OTKAOUMTE DYHKLMIO onepauum
«HighPass».

e KnvkHuTe SourceA. Boibepute KaHan ana UctouHuka A. JoCTyNHbIMKM KaHaaMK ABAAIOTCA

CH1-CH4 v Ref1-Ref10.
MpumevaHue. JoctynHbiMM KaHanamu ana Math2 asnaiwotca CH1-CH4, Ref1-Ref10 mam
Math1. JdocTtynHbiMn KaHanamu ana Math3 asnaiotca CH1-CH4, Ref1-Ref10, Math1 mnau
Math2. JocTtynHbiIMM KaHanamu ana Math4 asnairtca CH1-CH4, Ref1-Ref10, Math1, Math2
unn Math3. TonbKo KaHasbl, KOTOpble Obl/iM BK/IOYEHbI B HacToAlee BpemA, MOryT ObiTb
BblOPaHbI.

e KnnkHnTe Offset gna yCTaHOBKM CMelleHMA NO BEepTMKanu ANA pe3y/ibTaToB onepaumu.
Cnoco6bl HACTPOMKM CM. «CNOCo6bl YCTAHOBKM NMapamMeTpoB».

e KnnkHuTe Scale ana yctaHoBKM KO3 dULMEHTA BEPTMKANIbBHOIO OTK/JIOHEHUA ANA pe3y/IbTaToB
onepaumm. Cnocobbl HACTPOMKKU CM. «Cnocobbl YCTAHOBKM NapaMeTpPoB».

e KNIMKHUTE ®C AN YCTAHOBKM 3HAYEHMUSA HUXKHEM npeaenbHoM YacToTbl. Cnocobbl HACTPOMKM
CM. «Cnocobbl yCTaHOBKM NMapaMeTpoB».

e KnnkHuTe AutoSetting ans HAacCTPOMKM BEPTMKA/IbHOrO MacluTaba M YCTaHOBKM CMELLEHMSA NS
pe3y/iibTaToB onepauymM [0  ONTMMAsIbHOrO 3HAa4YeHWs B COOTBETCTBMM C  TEKyLleM
KOHUrypaumen ana ayywero HabaaeHMa pe3yibTaToB.

eKnMKHMTE More — Invert AnA BKJKYEHWA MM BbIKAOYEHUA (QYHKUMM MHBEpPCMA ANA
OCLMINI0rPAaMMBblI.

e KnnkHuTe More — Label a4 ycTaHOBKM METKU ANA pe3y/IbTAaTOB MAaTEMATMYECKOM onepaLmm.
Moapo6HOCTM CM. «MeTKa MaTemaTM4eCcKoM onepaumm».

e KnvkHnTe More — Color Grade gnd BKAYEHMA UM OTKIOYEHMA OTOBPaXKEHMUA pe3ybTaToB
B LBETOBOM rpagaunu. Mpu BKIHOYEHUM LIBETOBOIO OTOGPAXKEHWUSA pe3y/ibTaTbl HAa 3KpaHe
OTpakalTCA pa3HbIMA LBETaMM B COOTBETCTBMM CO BPEMEHEM COopa JAaHHbIX MM
BEPOATHOCTbIO UX MOJIyYEHUA.

e KnmkHuTe More — Reset Color Grade 415 04UMCTKM M306parkeHMA M NOBTOPHOro oTobparkeHms
LBETaMM.



Monocosol punbmp (Band Pass)

MponycKkaeT TO/IbKO T€ CUrHasibl, YacTOTbl KOTOPbIX BbIE YCTAHOBJIEHHOINO 3HAYEHMSA HUKHEM
npeaeibHOM YacTOTbl M HUKE 3aJaHHOM BEPXHEW NpeAebHOM YacToTbl.

KnukHute Math — Math1 — Operator ana sbibopa «BandPass».

e[locnepoBatenibHbIM KAMKOM No Operation BKAOUYMTE WMAM OTKAOYMTE (DYHKLMIO onepauuu
«BandPass».

e KnvkHuTe SourceA. Bbibepute KaHan ansa Mctounmka A. JOCTYNHbIMM KaHaslamMu ABAAIOTCA

CH1-CH4 u Ref1-Ref10.
Mpumevanue. JocTynHbiMM KaHanamu gna Math2 asnawotca CH1-CH4, Ref1-Ref10 maun
Math1. JocTynHbiIMM KaHanamu ana Math3 asnawtca CH1-CH4, Ref1-Ref10, Math1 uam
Math2. JocTtynHbiMM KaHanamu ansa Math4 asnaiotca CH1-CH4, Ref1-Ref10, Math1, Math2
unn Math3. TonbKo KaHasbl, KOTOpble Obl/IM BKAOYEHbI B HACTOALLEE BPEMS, MOryT ObiTb
BblOPaHbI.

e KnnkHnTe Offset anAa ycTaHOBKM CMeLleHMA MO BEPTUKANIM ANA pe3y/ibTaTOB onepauuu.
Cnoco6bl HACTPOMKM CM. «CNoCco6bl YCTAHOBKM MapamMeTpoB».

e KnmKHUTe Scale gna yctaHOBKM KO3 dUUMEHTA BEPTMKAZIbHOrO OTK/IOHEHMA ANA pe3ynbTaToB
onepaumm. Cnocobbl HACTPOMKKU CM. «Cnocobbl YCTAHOBKM NapaMeTPOB».

e KnukHuTe AutoSetting ans HacTpoMKM BePTMKA/IbHOrO MacluTaba M YCTAaHOBKM CMELLEHMA ANA
pe3y/ibTaToB onepauymM [0  ONTMMAsIbHOrO 3HAa4YeHWMs B COOTBETCTBMM C  TEKyLleM
KOHUrypaumen ana ayywero HabaaeHMa pe3yibTaToB.

e KNnukHUTE More — wc1 Ans YCTAHOBKM 3HAYEHMSA HUXKHEW MpeaenbHOM 4YacToTbl. Cnocobbl
HACTPOMKMU CM. «Cnocobbl YCTAaHOBKM NapameTpoB».

e KNMKHUTE More — »C2 AN YCTAaHOBKMU 3HAYEHMS BEPXHEWM NpeaesibHOM YacToTbl. Cnocobbl
HACTPOMKMU CM. «Cnocobbl YCTAHOBKM NMapameTpoB»>.

eKnMkHMTE More — Invert AnAa BKAOYEHUA WMAW BbIKAOYEHMA (QYHKUMM MHBEPCUA AN
OCLMIIOrPaMMBbl.

e KnnkHuTe More — Label A4 ycTaHOBKM METKU ANA pe3y/IbTAaTOB MAaTEMATMYECKOM onepaLmm.
Moapo6HOCTM CM. «MeTKa MaTeMaTM4eCcKoM onepaumm».

e KnmKHUTEe More — Color Grade ans BK/IOYEHUA MU OTKIOYEHMA OTOOpaXKeHMA pe3ynbTaToB
B LUBETOBOM rpajauuu. Mpu BKAOYEHMM LBETOBOrO OTOGPAXKEHMA pe3y/ibTaTbl HAa dKpaHe
OTpaXalTCA pa3HbIMM LBETaMM B COOTBETCTBMM CO BPEMEHEM Ccb6opa JAaHHbIX MM
BEPOATHOCTbIO UX MOJyYEHMUA.

e KnmkHuTe More — Reset Color Grade aAns 0YMCTKM M306paXkeHMA 1 MOBTOPHOIO OTOOPaXKEHUA
LBETaMM.

PexxekmusHbil ¢ounbmp (Band Stop)
MponycKaeT TO/IbKO T€ CMrHasibl, YacTOTbl KOTOPbIX HWUMKE YCTAHOBMIEHHOIO 3HAYEHMA HUKHEN
npeaesibHOM YacCTOoTbl M Bbllle 3aJaHHOM BEPXHEM NpeaesIbHOM YacToThI.
KnmkHmnte Math — Math1 — Operator gna Bbi6opa «BandStop».
e[locnepoBatenibHbIM KAMKOM No Operation BKkAUYMTE MAM OTKAOUMTE (YHKLMIO Onepaumm
«BandStop».
e KnnkHUTe SourceA. Bblibepute KaHan gna Mctodnmka A. JlOCTYnNHbIMM KaHanamu ABNAKOTCA
CH1-CH4 u Ref1-Ref10.
MpumeyvaHue. JocTynHbiMM KaHanamu gna Math2 asnawotca CH1-CH4, Ref1-Ref10 maum
Math1. JocTynHbiIMM KaHanamu ana Math3 asnawtca CH1-CH4, Ref1-Ref10, Math1 uaun
Math2. JocTtynHbiMM KaHanamu ansa Math4 asnaiotca CH1-CH4, Ref1-Ref10, Math1, Math2
unn Math3. TonbKo KaHasbl, KOTOpble Obl/IM BKAOYEHbI B HACTOALLEE BPEMS, MOryT ObiTb
BblOpPaHbI.
e KnnkHnTe Offset anAa ycTaHOBKM CMeLleHMA Mo BEPTUKANIM ANA pe3y/ibTaToOB onepauuu.
Cnoco6bl HACTPOMKM CM. «CNOCo6bl YCTAHOBKM MapamMeTpoB».
e KnmKHUTe Scale gna yctaHOBKM KO3 dDULMEHTA BEPTMKANIbHOrO OTK/IOHEHMA ANA pe3ynbTaToB
onepaumm. Cnocobbl HACTPOMKKU CM. «Cnocobbl YCTAHOBKM NapaMeTPOB».



e KnukHuTe AutoSetting ans HacTpPoOMKM BePTMKa/IbHOrO MacluTaba M YCTAaHOBKM CMELLEHMA ANA
pe3y/ibTaToB onepauymM [0  ONTMMAsIbHOrO 3HAa4YeHWMs B COOTBETCTBMM C  TEKyLleM
KOHMrypaumen ana ayywero HabaaeHMa pe3yibTaToB.

e KNnukHUTE More — wc1 Ans YCTAHOBKM 3HAYEHMSA HUXKHEW MpeaenbHOM 4YacToTbl. Cnocobbl
HACTPOMKMU CM. «Cnocobbl YCTAaHOBKM NapameTpoB»>.

e KNMKHUTE More — »C2 AN YCTAaHOBKMU 3HAYEHMA BEPXHEW NpeaesibHOM YacToTbl. Cnocobbl
HaCTPOMKM CM. «Cnocobbl YCTAaHOBKM NapameTpoB»>.

eKnMkHMTE More — Invert AnAa BKAOYEHUA WMAW BbIKIOYEHMA (QYHKUMM MHBEPCUA ANA
OCLMIZIOrPaMMBblI.

e KnnkHuTe More — Label a4 ycTaHOBKM METKU ANA pe3y/IbTAaTOB MAaTEMATMYECKOM onepaLmm.
Moapo6HOCTM CM. «<MeTKa MaTeMaTM4eCKoM onepaumm».

e KnnkHuTe More — Color Grade ans BKAOYEHUA UM OTK/IOMEHWUA OTOOParKeHMA pe3y/ibTaToB
B LBETOBOM rpajaumu. [pu BKIOYEHUM LBETOBOIrO OTOGPAXKEHUA pe3y/ibTaTbl HA 3KpaHe
OTpaXalTCA pa3HbIMM LBETaMM B COOTBETCTBMM CO BpeMeHeM cbopa JaHHbIX WU
BEPOATHOCTbIO MX NOJTyYEHUA.

e KnmkHuTe More — Reset Color Grade aAns 0YMCTKM M306paXkeHMA 1 NMOBTOPHOIO OTOGPaXKEHUA
LBETaMM.

JluHeUHasa pyHKYyuAa (AX+B)
MpUMEHAET NIMHENHYIO (DYHKLUMIO (T.€. YCUJIEHME U CMELLEHUE) K BbIGPAHHOMY MCTOYHMKY M
oTobpaxaet pesynbtatbl. KaMkHute Math — Math1 — Operator gns Bbibopa «AX+B».
e[locnepoBatenbHbIM KAMKOM no Operation BKAOYMTE MM OTKAOUMTE (YHKLMIO onepauum
«AX+B».

e KnukHuTe SourceA. Boibepute KaHan gnsa UctouHuka A. JoCTyrnHbIMM KaHalamMu SBAAKOTCA

CH1-CH4 u Ref1-Ref10.
Mpumeyanue. JoctynHbiMM KaHanamu ana Math2 asnawtca CH1-CH4, Ref1-Ref10 mam
Math1. JdocTtynHbiMn KaHanamu ana Math3 asnaiotca CH1-CH4, Ref1-Ref10, Math1 mnau
Math2. JoctynHbiMu KaHanamu ana Math4 asnaitca CH1-CH4, Ref1-Ref10, Math1, Math2
unn Math3. TonbKo KaHasbl, KOTOpble Obl/IM BKAKOYEHbI B HacToAllee BpeMA, MOryT ObiTb
BblOPaHbI.

e KnmnkHnTe Offset ana yCcTaHOBKM CMeLWEHUA NO BEPTUKANIM ANA pe3ybTaToOB onepauun.
Cnoco6bl HACTPOMKM CM. «CNOCOo6bl YCTAHOBKM NapamMeTpoB».

e KnnkHuTe Scale ana yctaHoBKKM KoaddUUMEHTA BEPTMKAIbHOrO OTK/IOHEHMA ANA pe3yNbTaToB
onepaumm. Cnocobbl HACTPOMKKU CM. «Cnocobbl YCTAHOBKM NapaMeTpPoB».

e KnukHuTe AutoSetting ans HaCTPOMKM BEPTMKa/IbHOrO MacluTaba M YCTaHOBKMU CMELLEHUA ANs
pe3y/ibTaToB onepauymM [0  ONTMMAsIbHOrO 3HAYeHMss B COOTBETCTBMM C  TEKYyLLeM
KOHUrypaumen ana ayywero HabaoaeHMa pe3yibTaToB.

e KNnukHUTE More — A AN yCTaHOBKM 3HauyeHMs A. [laHHbIM NapaMeTp MOXKHO YCTAaHOBUTb TOJIbKO
C MOMOLLbIO0 LUUPOBOM K/aBMATYpbl.

e KNnukHUTE More — B Ans yCcTaHOBKM 3HaveHMA B. [aHHbIM napaMeTp MOXKHO YCTAHOBUTb TOJIbKO
C NMOMOLLbIO0 LUUPOBOM KIaBMATYpbl.

eKnMkHMTE More — Invert anAa BKAOYEHUA WMAW BbIKAOYEHMA (QYHKUMM MHBEPCUA ANA
OCLMIIOrPaMMBblI.

e KnnkHuTe More — Label Ana ycTaHOBKM METKU ANS pe3y/ibTaToB MaTEMATMUYECKOM onepaLmm.
Moapo6HOCTM CM. «MeTKa MaTeMaTM4eCcKoM onepauum».

e KnnkHuTe More — Color Grade gna BKIOYEHWUA MW OTKIIOMEHMA OTOOPAXKEHUA pe3ybTaToB
B LBETOBOM rpagaumu. Mpu BKIHOYEHUM LBETOBOIr0 OTO6parKeHUsA pes3ysibTaTbl HA 3KpaHe
OTpakalTCA Ppa3HbIMM LBETaMM B COOTBETCTBMM CO BpeMEHEM cbopa AaHHbIX WU
BEPOATHOCTbIO UX MOJIyYEHMUA.

e KnnkHuTe More — Reset Color Grade aAns 0YMCTKM M306paXkeHMA 1 MOBTOPHOIO OTOOPaXKeEHUA
LBETaMM.



Memka mamemamuydecKol onepayuu
Knnknute Label gna Bxoaa B MEHIO YCTAHOBKM METKM.

e[locnepoBartesibHbIM KAMKOM Display BKAOUMTE MM OTKAKOYMTE OTOOPaXKeHME METKM CUrHana.
Ecnv BKIlOYEHO, To MeTKa 6yZeT oTobpaxkaTbCA B JIEBOM YacTM CUTHasa.

e Knuknute Library ansa Boi6opa npeaycTaHOB/IEHHOM METKM CMIHasa, BKAoYaeT ADD, SUB,
MUL, DIV, FFT, AND, OR, XOR, NOT, Intg, Diff, Sqrt, Lg, Ln, Exp, Abs, LPas, HPas, BPa,
BStop, AX+B.

e KnnkHute Label 1 oTo6pasuntca HTepdenc peAakTMPOBaHUSA METKU. MOXKHO BBECTU €€ BPYYHYHO.
Moapo6Hee cM. «MeTKa KaHana».

4.16.2. AsmomamuyecKue usmepeHus

DS8000-R obecneunrBaeT aBTOMaTU4YeCKMEe M3MepeHMA 41 napamMeTpa CUrHana, a TaKXkKe
CTATUCTUYECKYI0 06pabOTKY M aHa/IM3 pe3y/ibTaToB M3MEPEHUM.
boicmpebie usmepeHusa nocse Haxxamusa AUTO

Mocne noaknatyeHua ocumnnorpada 1 o6HapyKeHUA CUrHana Ha BXxode KAMKHUTe KHonky AUTO
B Be6 MHTEpdeNce, YTOObl BKAYMTL (YHKLUMIO aBTOMATUMYECKOM HaCTPOMKM (OpPMbl CMrHasa M
OTKPbITb MEHI0 (PYHKLMIM aBTOMATMYECKOM HAaCTPOMKM.

e : KNMKHKTE 3Ty KHOMKY, YTOObI OAMH MOJIHbIM NEPUOA CUrHaNa aBTOMATMHYECKM 0TOGPA3mMIICA Ha
3KpaHe. C1cTeMa BbINOJIHUT U3MEPEHMSA YaCTOT OTOGPAXKAaEMbIX B AAHHbIM MOMEHT CUMIHAJIOB 3a
NOJHbIM Nepuoa. Pe3ynbTaTbl MU3MEPEHMM 0TOBPArKAOTCA B HUXKHEM YaCTM 3KpaHa.

o: KAMKHWUTE 3Ty KHOMKY, 4TOOGbl HECKOJIbKO MOJIHbIX MEepPUOJOB CMrHasla aBTOMATUMYECKM
0TO6pa3uInCL Ha 3KpaHe. CucTemMa BbIMOHUT M3MEPEHUA YacTOTbl 32 HECKOJIbKO NepUOLO0B
oTO6pa)kaemMblX B JAaHHbIM MOMEHT CMrHasoB. Pe3y/bTaTbl M3MepeHui OTo6parkaloTcs B
HUKHEWM YaCTM dKpaHa.

B °: KAVKHWTE 3Ty KHOMKY, M OAMH nepeAHuM (POHT CMrHana aBTOMAaTMYECKM O0TO6pasuTCA Ha
3KpaHe. (CucTema BbINOJHUT WM3MEPEHUA BPEMEHM HapacTaHMA AAA  oTobparkaemoro
HapacTatLero ¢poHTa. Pe3ynbTaTbl M3MEPEHUIM 0TOBPAXKaOTCS B HUMKHEM YacTM 3KpaHa. Mo
YMOJIYaHMIO OH NpegHa3HayYeH AJ18 CUIHaI0B C ObICTPbIMU (DPOHTaAMM.

IR ¢ K/MKHMTE 3Ty KHOMKY, WM OAMH 3aAHMM (DPOHT CUrHana aBTOMATMYECKM OTO6pasMUTCA Ha
3KpaHe. CuUcTema BbIMONHUT M3MEPEHMA BPEMEHWU cnaja ANAa oTobparkaemoro 3agHero
(bpoHTa. Pe3ynbTaTbl MISMEPEHUM OTOBPAXKAKTCA B HUXKHEM YacTU 3KpaHa. Mo yMmoiyaHuto
OH NpeAHa3Ha4YeH A1 CUrHaIoB C O6bICTPbIMM DPOHTAMM.

& Knuknure 3TY KHOMKY, U CMCTEeMa BEPHETCA K Noc/eAHEMY MEHIO
YCTaHOBKM.
e KnnkHuTe Option A15 BXOZla B MEHIO aBTOMATMYE€CKOM HAaCTPOMKM.

- Knmknute Lock, uto6bl 3a610KkupoBaTh dyHKUmMio AUTO. A pa36b/ioKMPOBKM MOXKHO
McnoJib3oBaThb JBa cnocoba:

Cnoco6 1: lNMocnatb KOMaHAay yaaneHHoro ynpasneHua: SYSTem:AUTOscale ON.
Cnoco6 2: noBTOpHO HaxkaTb Lock 1 BBeCcTM naponb B oTOOpasmBLUEECA AMASIOrOBOE
OKHO. Mo yMon4aHuMio naponb He 3agaH, KankHute OK.

CoBeTt. Ecnu 3a6n0KupoBasiM dyHKUMIO Auto, a 3aTem BbIWAM M3 MEHI (YHKLMM
aBTOMATMYECKOM HACTPOMKM, TO MOXHO HaxaTb Utility — More — Auto Config ans
NOBTOPHOr0 BX0Za B MEHIO M pa3610KMPOBKU DyHKLMM Auto.

- KnukHnte Peak to Peak gns BKIOYEHUA MM BbIKAKYEHMA NpUOpUTETA YCTAHOBKM
M3MepeHMA NUK-NKUK. ITa PYyHKUMA NpejHa3HayeHa AnA curHana co casmrom. Ecam ectb
60/1bLLIOE OTK/IOHEHME, TO MOXHO MPOCMOTPETb (DOPMY CMrHa1a B NPUOPUTETHOM BUAE NpU
BKIIOYEHUM DYHKLUMMA.

- Knnknnte CH gna Boi6opa «All» nam «Open».

Ecam BbiGpaH <«All», KnukHute AUTO, cuctema nocnepoBatesibHO MpoBepuT 4
aHasnoroBblx KaHana (CH1-CH4). Ecnu curHan He HamMAeH Ha KaHane, TO KaHan
OTK/II0MAETCSs; eC/IM CUrHai O6HapyKeH, TO HAaCTPOMTE KaHa/l Ha OMTUMAJIbHbIM MaclTab
ANA OTOOparKeHus cMrHana.



Ecnv BbiGpaH «Open», KnnkHute AUTO 1 ciMcTemMa 6yaeT onpawmBaTtb TO/IbKO BKJ/IKOYEHHbIE
KaHa/bl.

- Knuknute Overlay gna BKAOYEHUA UM OTKIKOYEHUA DYHKLUMM OTOOPaXKEHUA HaJIOXKEHUA
¢dopMbl curHana. Ecim yHKUMA BKAKYEHA, TO CMrHajbl pasHbIX KaHanoB OyayT
oTob6paxkaTbCA B OAHOM M TOM e MO3MLUMM Ha IKpaHE; €C/IM OTKJIYEHA, TO CMrHasbl
Pa3/IMYHbIX KaHa/lI0B ByyT OTOGpaXKaTbCs Ha IKpaHe Nocsie;oBaTe/IbHO CBEPXY BHMS.

- Knnknute Coupling gna BKAOYEHUA MM OTKAOYEHUA (DYHKLUMM yaep:KaHuA cBA3n. Ecau
3Ta PYHKLMA BKJIIOYEHA, TO CBA3b KaHa/I0B HE U3MEHAETCA; eCM 3Ta DYHKLUMA OTK/IIOYEHA,
TO, MO YMOZIYAHUIO A/1A KaHana yCTaHaB/IMBAEeTCA 3HayYeHMe CBA3n «DC».

- Knuknute Password, v 3aTem oTobparkaeTcs AMasioroBoe OKHO cbpoca napons, Kak
NOKa3aHO Ha PUCYHKe HuKe. Mapo/ib MOXHO U3MEHUTD.

Password

Old :

MNew:

Confirm:

no: KNMKHUTE 3Ty KHOMKY A/19 OTMEHbl aBTOMATMYECKOM HaCTPOMKM M BOCCTAHOBUTE YCTAHOBKM
napamMeTpoB, KOTopble 6bliM A0 HaxaTtuA KHonkn AUTO.

MpumeyaHme. PyHKUMSA aBTOMATMYECKOM HACTPOMKKU (DOPMbl CUrHasna TpebyeT, YTobbl YacToTa
CMrHana 6bina 6onbwe MaM pasHa 35 'y, a amnauTtyaa 6oabwe MM pasHa 5 MB. Ecam oHM He
COOTBETCTBYIOT 3TUM YCJIOBUAM, TO (DYHKLMSA aBTOMATMHYECKOM HACTPOMKM (DOPMbl CUrHAsIa MOXKET
OblTb HEAEMCTBUTE/IbHOMN.

U3mepeHue napamempos

K/IMKHUTE HaBUrauMoOHHYI0 MKOHKY B JIEBOM HUXXHEM Yrjly 3KpaHa U 3aTeM KJIMKHUTEe Measure B
OTKPbIBLUEMCS OKHE, YTO6bl BOMTM B MEHI HACTPOEK M3MEPEHMM. MOMKHO YCTaHOBWMTb MCTOYHMK
U3MEPEHMA, BKJIOUYNTb MM OTKIOUUTL BCE (PYHKUMM M3MEpeHUA, (DYHKUMIO CTaTUCTUYECKOro
aHanM3a U T. 4. TaKXe MOXKHO ObICTPO BbINOJHUTL M3MepeHMa aAnsa 41 napametpa HopMbl CMrHana.
Pe3synbTaTbl U3MEPEHUM ByAyT OTOGPaXKEHbl HA 3KpaHe. Pe3ynbTaTbl M3BMEPEHMI HA SKpaHe Bceraa
OTMEYEHbI TEM KE LIBETOM, YTO M TEKYLUMM KaHaN M3MEPEHUM. TaKKe MOXKHO KJIMKHYTb Ha METKY
aBTOMATMUYECKOr 0 U3MepeHus «Measure» B BEPXHEM YAaCTM IKPaHa, YTOGbl BOUTU B MEHIO HACTPOEK.

MprmeyaHue. Ecnv ana TeKywero MCTOMHMKA HET BXOAHOMO CUrHasa Uiv pesyibTaT M3MepeHua
He HaxoauTcs B AONYCTMMOM AMana3oHe (C/IMILKOM 60NbLIOM MM  CAMLIKOM  MafieHbKMK),
pe3ynbTaTbl MU3MEPEHMA BYAYT HEAENCTBUTE/IbHBIMU, M Ha SKPAHE OTOBPABUTCA «*****»

BpeMeHHble napamMeTpbl

Rise Time Fall Time
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Period

1. Period: NMepuoga - 3T0 Bpems, UIMEPAEMOE MEXKAY NepeceyeHUIMU IMHUU CPESHETO
3HaYeHUs C AByMA nocnegoBatesibHbIMKM (PPOHTaMM OZHOM NOSAIPHOCTY.



2. Frequency: YactoTa - Be/IM4MHa 06paTHO MPONOpLUMOHAIbHAA Neproay.
3. Rise Time: Bpema HapacTaHUA - UHTEPBa MEXAY NEPEXOJOM OT HUXKHETO K BEPXHEMY
nopory Ha nepegHem (ppoHTe CMrHana.
4. Fall Time: BpeMsa cnaga - MHTepBaa MeXay NepexoioM OT BEPXHEr0 K HUXHEMY NOpory Ha
3a4HeM dpoHTe CUrHana.
5. +Width: 370 MHTEepBan BpeMeHU OT cpeaHero nopora nepegHero dpoHTa CUrHana 4o
cpeHero nopora cnegywoulero 3agHero dpoHTa
6. -Width: 310 MHTEpBan BpeMeHu OT cpeAHero nopora 3agHero ppoHTa CMrHana 4o cpeaHero
nopora ciegywuiero nepegHero poHTa
7. +Duty: KoadpduuMeHT 3anonHeEHUA ANA NONOKMUTENbHbIX UMMNY/IbCOB - 3TO OTHOLIEHWE
ANMTENIbHOCTH MONOXKMUTENIbBHOrO MMNYyJIbCa K Nepuoay.
8. -Duty: KoadpuuMeHT 3anonHeHUa 4nAa oTpuuaTelbHbIX UMMNYJ/IbCOB - 3TO OTHOLLUEHUE
ANUTENbHOCTM OTpULATENIbHOIO MMMYJIbCa K nepuoay.
9. Tvmax: yKa3blBaeT BpeMs, KOTOpOe COOTBETCTBYET MaKCUMMa/IbHOMY 3HA4YE€HMI0 CUrHana
(Vmax).
10. Tvmin: yKa3sbiBaeT Bpems, KOTOPOe COOTBETCTBYET MUHUMA/IbHOMY 3HA4YE€HMIO CUrHana
(Vmin).
MprmeyaHue. 3HayeHMA NO YMOJIHAHUIO [J1A BEPXHEro nopora, CpeAHero nopora U HUXHero
nopora coctasaaoTt 90%, 50% 1 10% cooTBeTCTBEHHO. MOXHO KAMKHYTb Measure — Setting ans
BXOZa B MOAMEHIO ANA 3aZaHMA NapaMeTpoB.

M3MepeHMa CO CYETUYMKOM
1. Positive Pulse Count: Konm4ecTBo NONOXKMUTEbHBIX MMIMY/IbCOB, KOTOPbI€ BO3pacTaloT OT
HWXXHEero nopora o BepxXHero nopora.
Positive Pulse Count = n

BepxHui1 nopor

HwxHui1 nopor

2. Negative Pulse Count: KonnuyectBo oTpuuaTtesibHbIX MMMYAbCOB, KOTOpbIE CnaaatoT oT
BEPXHEro nopora A0 HUXHero nopora.
Negative Pulse Count = n

BepxHui1 nopor

HwxHMiA nopor

3. Rising Edge Count: KonnuyectBo HapacTawlwmx OPOHTOB, KOTOPbIE BO3PACTalOT OT HUMKHEro
nopora 0 BEpxXHero rnopora.

Rising Edge Count = n

BepxHuit nopor

HwxxHMi nopor




4. Falling Edge Count: Konn4yecTtBo cnagarowmx (ppoHTOB, KOTOpble CMajatoT OT BEPXHEro
nopora A0 HUXXHero nopora.
Falling Edge Count = n

BepxHwii nopor

HwxHuiA nopor

MNpumeyaHue.
e BbilweyKa3aHHble NyHKTbl U3MEPEHUA AOCTYMHbI TOJIbKO AJ1A aHAI0roBbIX KaHas10B.
e 3HaYEHMA NO YMOJIHAHMIO [/1A BEPXHErO Nnopora U HUxHero nopora coctasnsaT 90% n 10%
COOTBETCTBEHHO. MOXHO KIMKHYTb Measure — Setting anda Bxoaa B NoAMEHIO0 A8 33jaHKA
napameTpoB.

MU3mepeHuna dasbl 1 3agepKKU

Source A

Source B

1. Delay As—Bs: pa3HMua BO BpPEMEHM MeXAY NOPOroBbIMM CpPEeAHMMM 3HAYEHMAMM
HapacTawLero poHTa MICTOYHMKA A U UCTOYHMKA B. OTpMuaTenbHaA 3a4eprKKa yKasblBaeT,
YTO HapacTalWwmm GPOHT UCTOYHUKA A nNpuLIen nosxKe hpoHTa MCTOYHMKA B.

2. Delay Ay—B1: pa3Huua BO BpeMEHU MeXK Ay NOPOroBbIMU CPEAHUMU 3HAYEHMAMM CNaZatoLLero
(poHTa UCTOYHMKA A M UCTOYHMKA B. OTpuuaTenbHas 3ageprkKa yKasbiBaeT, YTo CnajatoLmi
(PPOHT UCTOYHMKA A npuLLEN No3xKe PPOHTa UCTOYHMKA B.

3. Delay As—>Bi: pasHMua BO BpEeMEHM MeXay MNOoporoBbIMU CpeaHUMMKU  3HAYEHUAMM
HapacTawwero ppoHTa UCTOYHMKA A 1 cnagatowero dppoHTa UCTOYHUKA B. OTpruatenbHas
3a/lep’KKa YKasblBaeT, YTO HapacTaolwmi GPOHT MCTOYHMKA A MpULLEN NO3XKe Crnajarowero
¢dpoHTa UCTOYHMKA B.

4. Delay Ay—Bs: pa3sHMua BO BpeMeHM MeKay MNOPOroBbiIMM CPeAHUMM 3HAYEHUAMMU
cnagatowero dpoHTa UCTOYHMKA A M HapacTawowero poHTa UCToYHMKa B. OTpuuatenbHas
3aJ€prKKa yKasbiBaeT, YTO crnajarowmii hPoOHT MCTOYHMKA A MpuLIen Mo3)e HapacTalLlero
dpoHTa UCTOYHMKA B

5. Phase As—Bs: dasoBbii caBMr  MeXay MOPOroBbIMM  CPeAHUMM  3HAYEHMSIMM
HapacTawLwero GpoHTa UCTOYHMKA A U MUCTOYHMKA B. EamHMua M3mMepeHua - rpagychbl.
dopMyna cneaytoulas:

PhaseARBR = DelayARBR / PeriodsourceA x 360°,
rae PhaseARBR o3Ha4vaeT Phase As—Bs, DelayARBR o3HauvaeT Delay As—Bx, PeriodsourceA
O3Ha4aeT Nepuoj UCTOYHMKA A.

6. Phase Ax—Bi: hasoBbiM CABMI MEXAY NOPOroBbIMM CPEAHMMM 3HAYEHMSMM Chajarollero
dpoHTa MCTOYHMKA A M uC- TouyHMKa B. EamHMua m3amepeHusa - rpaaycobl. dopmyna
cheaymowlasn:

PhaseAFBF = DelayAFBF |/ PeriodsourceA x 360°,
rae, PhaseAFBF o3HavaeT Phase Ay—Bz, DelayAFBF o3HavaeT Delay Ax—Bz, PeriodsourceA
0O3HayaeT Nepmoj UCTOYHMKA A.



7. Phase As—Bix: as3oBbiM CABMI  MeEXAY TMOPOroBbIMM  CPeAHUMM  3HAYEHUSAMM
HapacTawlLero gpoHTa MCTOYHMKA A M cnajatoliero MCTouHMKa B. EgMHuMua uamepeHums -
rpagycol. ®opmyna cneayouwias:

PhaseARBF = DelayARBF / PeriodsourceA x 360°,
rae, PhaseARBF o3Ha4vaeT Phase As—B3, DelayARBF o3HauvaeT Delay As—Bz%, PeriodsourceA
O3Ha4aeT Nepmoa UCTOYHMKA A.

8. Phase Ai—B asoBbiit caBur mexkay MOpOroBbiIMM CPEAHMMM 3HAYEHMAMM CMaZaroLLEro
¢dpoHTa UCTOYHMKA A M Hapac- Tawwero MCToyHMKa B. EaMHMUA M3MepeHuAa - rpagychl.
dopmyna cnepyowlas:

PhaseAFBR = DelayAFBR / PeriodsourceA x 360°,
rae, PhaseAFBR o3Ha4vaeT Phase A1—Bs, DelayAFBR o3HauvaeT Delay Ar—B#, PeriodsourceA
O3Ha4aeT Nepmoa UCTOYHMKA A.
MNpumeyaHue.

¢ ICTOYHUKOM A 1 UCTOYHMKOM B MoXeT 6bITb 060 KaHan CH1-CH4, Math1-Math4, DO-
D15. KnnkHuTe Measure — Add ana Bxoza B MEHIO YCTAaHOBKM NapameTpoB.

¢[10 yMO/14aHUIO NOPOroBoe cpeHee 3HaYeHue yctaHoBaeHO 50%. MOXXHO KIMKHYTb
Measure — Setting gna Bxoza B NoAMEHI0 A/19 3aZaHNA NapaMeTpos.

I'IapaMeprl HanpAa>XeHuA

Overshoot

Vmax

* ! l Vupper
Vtop / \
Vpp Vamp Vmid

- J_— Viower

Preshoot

1. Vmax: MakCMMa/IbHOE 3HaYyeHME - 3TO 3HAYEHWE HaMpPSKEHUSA OT CaMOM BbICOKOM TOYKM
curHana go GND.

2. Vmin: MMHMMa/IbHOE 3HAYEHME - 3TO 3HAYEHME HAMPSKEHMA OT CAMOM HU3KOM TOYKM
curHana go GND.

3. Vpp: pasMax - 3HaYeHME HanpPAXKEHUSI OT CAMOM BbICOKOM TOYKM 0 CAMOM HU3KOM TOYKM
CUrHana.

4. Vtop: BEpXHWI YPOBEHb - YKa3blBAaET 3HAYEHUE HaMpPAXKEHMA OT MJIOCKOM BEPLUMHBI CUIrHaNa
no GND.

5. Vbase: ocHOBaHMWe - 3Ha4YeHMe HanpaXXeHMA OT MJIOCKOro 0CHOBaHWA cmvrHana Ao GND.

6. Vamp: amnamtyja - 3Ha4YeHue HanpAXeHUA OT BEPLUMHbI CMrHasa O OCHOBAHMA.

7. Vupper: BepXHUM ypoBEHDb - (haKTMYECKOe 3HAYEHUE HaMpsAXKEHUS, KOTOPOE COOTBETCTBYET
MaKCUMasibHOMY MOPOroBOMY 3HAYEHMIO.

8. Vmid: cpeaHui ypoBeHb - (haKTUYECKOE 3HAYEHME HaMPSKEHWUA, KOTOPOE COOTBETCTBYET
cpeAHeMy NOpPOroBOMY 3HAYEHMIO.

9. Vlower: HUKHUIM YpOBEHb - (DaKTUYECKOE 3HAYEHME HAMNPSKEHUS, KOTOPOE COOTBETCTBYET
MWHUMaIbBHOMY NMOPOroBOMY 3HAYEHMIO.

10. Vavg: cpegHee 3HayeHue - cpegHee apudmeTnyecKoe 3Ha4YeHMe No BCeEMY
CUrHany Maum B 0671aCTU CTPOOUPOBaHUA. CDopmyng cnepyowas:

1Y

n

Average =

rae, Xi - pesynbtaT M3MEePEeHMs i-M TOUYKK, N - KOJIMYECTBO TOYEK M3MEPEHMA.



11. VRMS: cpeaHeKkBaapaTMYeCKOe 3HaYeHMe - cpeJHEKBaApaTUyECKoe 3HaYeHue no
BCEMY CMrHany MM B 061actn ctpobupoBaHusa. DopMyna cneayrowas:

( " )
| Z X
‘ i i

RMS \
n
rAae, Xi - pe3ynbTat MU3MEePEHUA i-M TOUYKM, N - KOJIMYECTBO TOYEK M3MEPEHMS.
12. Per.VRMS: cpegHekBagpaTuyeckoe 3HavyeHue 3a nepuos. Popmyna npuseseHa
BbILLE.
13. Overshoot: BEpxHWIA BbIGPOC - OTHOLIEHME Pa3HULbl MEXKAY MaKCMMa/lbHbIM
3HaYeHUEM U BEPXHMM 3HAYEHMEM CUTHANA K 3HAYEHUIO aMNAUTYAbl.
14. Preshoot: HUXHUI BbIGPOC - OTHOLLEHUE Pa3HMLbl MEXAY MUHUMAIbHBIM
3Ha4YeHUEM M OCHOBAHMEM CUIHaNA K 3HAYEHMIO aMMNNTYAbl.
15. Std. Dev: CtaHAapTHOe OTKJIOHEHME - CpeAHEKBaJpaTUYHOE 3HAa4YEeHUE CMITHAJIOB

6e3 NoCTOAHHOM KoMnoHeHTbl DC. dopmyna cneaytouas:
| y
|

Std.Dev = \.'

(x, — Average)”

n
rage, aMmnantyaa i-n TOYKMH, Average - CpeaHee 3Ha4eHne, n - KoJIM4eCTBO TOYEK U3MEPEHNA.

Apyr1e napameTpbl

1. Positive Slew Rate: lMonoxutenbHas CKOpPOCTb HapaCTaHMA - Ha HapacTalwem (poHTe
CHava/ia BbIYMC/IAETCA pa3HMLA MeXAY BbICOKMM M HU3KMM 3HAYEHUEM. 3aTEM OHa COOTHOCUTCA
C MHTEPBAJIOM BPEMEHM, 3a KOTOPbIX 3TOT NEPEXO/ NMPOU3OLLEN.

2. Negative Slew Rate: OTtpuuaTenbHada CKOpOCTb HapaCTaHMA - Ha crnajarowem (PpoHTe
CHayana BbIYUCAAETCA pa3HMUA MEeXAY HM3KMM M BbICOKMM 3HaYeHMEM. 3aTemM OHa
COOTHOCMTCS C MHTEPBAJIOM BPEMEHM, 32 KOTOPbIM 3TOT Nepexoz Npom3oLLe.

3. Area: MNnowaap - o61acTb Bcer popMbl CUrHana Ha 3kpaHe. EguHuua nsmepenmsa V * s.
O6nacTb CMrHana Bbille OMOPHOr0 HYJ/IEBOrO YPOBHSA (BEpPTMKAJ/IbHOE CMeLLeHME) umeeT
NOJIOXKUTEJIbHOE 3HAaYEHME, a MJoWaab HUXKe - oTpuuaTesibHoe. M3mepeHHas nJjowagb -
3TO anrebpamyeckas CyMma njowazen BCEX YYaCTKOB CMIHaNa Ha 3KpaHe.

4. Period Area: lNnowazab 3a nepuog - 06,1aCTb NepBOro nepuoga CMrHana Ha akpaHe. EgmHmua
usmeperma V * s. ObnacTb CMrHasa Bbile OMOPHOro Hy/AEBOr0 YPOBHA (BEpPTUKabHOE
CMeLLEHNE) MMEeEeT TOJIOKUTENIbHOE 3HAaYeHWe, a TM/IoWajb HUXKe -  OTpuuaTesibHoe.
MN3mepeHHan naowazb - 3To afirebpamMyeckas Cymma nsowagen cMrHana Ha sKkpaHe.

HacTponku nsmepeHum
KaTteropum usmepeHmm
KnmkHmnte Measure — Add — Category ansa Bbibopa «Horizontal», «Vertical» nau «Other».
KoHKpeTHble napamMeTpbl MU3MEPEHUA 0TOOPAXKAKTCA Ha IKPaHe, KaK MOKa3aHO Ha PUCYHKE HUXKe.
e «<Horizontal» : Period, Freq, RiseTime, FallTime, +Width, -Width, +Duty, -Duty, +Pulses, -
Pulses, +Edges, -Edges, Tvmax, Tvmin, +SlewRate, -SlewRate.
e «Vertical»: Vmax, Vmin, Vpp, Vtop, Vbase, Vamp, Vmid, Vlower, Vavg, VRMS, Per.VRMS,
Overshot, Preshoot, Area, Per.Area, Variance.
o «Otherfy Delay(As—>B ), Delay(A+—>Bw), Delay(As+—Bw), Delay(Ax+—Bs), Phase(As—Bs),
Phase(Ax—Bt), Phase(As—>B%), n Phase(A —Bs).



O6nacTb kaTeropum u3MepeHuin  06nacTb U3MEPSIEMOrO NapaMeTpa

Freq RiseTime  FallTime

+Width -Width +Duty -Duty
+Pulses -Pulses +Edges -Edges

Tvmax Tvmin
Period

B o06s5acTM napaMeTpoB M3MEPEHMA K/IMKHUTE Ha HYKHbIM MapaMeTp, 4YTobbl BblibpaTb €ro.
Pe3ynbTaTbl M3MEPEHUS 3/IEMEHTA OTOOPAXKAKOTCA B HMMKHEM YacTM 3KpaHa (Makcumym go 10
pe3y/IbTaToB M3MEPEHWUA OAHOBPEMEHHO). lpu J06aBNEHMM HOBOrO M3MEPEHUA ero pesysibTar
6yaeT oTobpaxKaTbCA KaK MepBbliM, a MCXOAHbIE M3MEPEHWA nepemellaloTca BrpaBo. Ecau
KOJIMYECTBO A06aB/IEHHbIX M3MEPEHUM NpeBbiwaeT 10, TO caMbiM NPaBbIA 31IEMEHT B HUMKHEM YacTH
3KpaHa 6yAeT OTK/II0YEH.

Coser.

B 061acT KaTeropum M3MEpeEHUM KAMKHUTE BKNAAKY «Analyze». OTOOGpa3UTCA PUCYHOK HMKE.

Horizontal Vertical Compare

DVM Histogram| Power Eye Jitter

Boibepute «Counter», «DVM» uam «Power» (A0CTynHO, ecnn yctaHoBneHa onuuAa DS8000-R-
PWR), «Eye» unu «Jitter» (aoctynHo, ecnu yctaHosseHa onuma DS8000-R-JITTER), 4To6bl BOUTH
B MEHIO HaCTPOMKM COOTBETCTBYHOWMX  (PYHKUMM. OnucaHmMe 3TMX (QYyHKUMM CM. B
COOTBETCTBYIOLIMX F1aBax.

Bbi6bop MCTOYHMKa
[ANna pasHbIX KaTeropuMm M3MEpPEHMM MeToAbl Bbl6opa MCTOYHMKOB M3MEPEHWM
pa3nMYaloTCA.
e /I3MepeHMe napamMeTpoB Mo FOPU3OHTAJIM U BEPTUKAJIU:
Knnkunte Measure — Add — Source A ans Bblbopa TpebyemMoro KaHana. JocTynHble KaHasbl
ana sbioopa CH1-CH4, Math1-Math4.
e U3MepeHMe gpyrux napaMeTpoB (3agepxkKa U dasa):
KnukHnte Measure — Add — Source A (Source B) ana 3agaHma ABYX MCXOAHbIX KaHaN0B
ANS TEKYLEN KaTeropmm usmepeHun. JocTtynHbie KaHanbl ana Boibopa CH1-CH4, Math1-
Math4.

UHauKaTop:

Knuknute Indicator ana BKIOYEHMA MM OTKIOYEHUA MHAMKALMM. TaKKe MOXKHO HaxaTb
Measure — Remove — Indicator ans BKAOYEHUA UM OTKAKOYEHMA MHAMKALUMK. bosblue
MHMOPMaLUMM CM. «PeXMM U3MEpPEHUs».



HacTpolku nsmepeHus
KnukHMTe Measure — Setting An14 BXoJa B NOAMEHIO M3MEPEHUM.
e KnukHuTe Mode ans Bbibopa pexrma usmepeHui «Normal» mam «Precisions.

- Normal: BbInoAHAET U3MepeHne A0 1 MJIH. TOYEK.

- Precision: BbinonHseT namepeHua go 500 MAH. ToYeK, yayyllasa paspelleHue pesysibTaToB
M3MEPEHUN. B 3TOM pexrMe YacToTa 0GHOBIEHMS CUFHAJIOB MOXKET 6blTb YMEHbLUEHA.

e KnukHuTe Type ana Bbi6opa «Threshold», «Range» nau «Amp Method».

- Bbibepute «Threshold», 3aTeM BbINO/IHUTE CAeAyOLLME HACTPOMKM:

» KnuvkHuiTe Source anAa Bolibopa HyXHOro KaHana ans namepenusa (CH1-CH4 vau
Math1-Math4).

» Knnkunte Upper ansa Bbibopa «Upper(%)» wav «Upper(Abs)» cHavana, a 3atem
K/IMKHUTE KHOMKY, YTO6bl YCTAHOBMTb BEPXHMM MOpOr u3mepeHus. MNoapobHee CM.
«Cnocobbl yCTaHOBKM NapameTpoB». YMeHbLUeHWe BepXHero nopora [0 TeKyluero
CpefHero 3Ha4YeHMsA aBTOMATUUYECKM YMEHbBLUMUT CpeHEE 3HAUYEHME M HUKHUM Nopor,
YTOObI OHM OCTaBa/IMCb HUXKE BepxHero nopora. 1o yMOA4aHUIO OH YCTaHOBJIEH
90%.

» Knuknute Mid ans Bblbopa «Mid(%)» nam «Mid(Abs)» cHavana, a 3aTemM KJIMKHUTE
KHOMKY, 4TOObl YCTAHOBWUTb CpefHee 3HayeHue u3MepeHua. [loapobHee CM.
«Cnoco6bl YCTaHOBKKU MapaMeTpoB». CpeAHee 3Ha4YeHWe OrpaHUMYeHO HaCTPOMKaMM
BEPXHEro M HMXXHero noporos. 10 yMon4aHuIo OH ycTaHoBsieH 50%.

» Knnknute Lower gna Bblibopa «Lower(%)» wnn «Lower(Abs)» cHavana, a 3atem
K/IMKHUTE KHOMKY, YTO6bl YCTAHOBUTb HWXKHMM Mopor mamepeHus. MoapobHee cm.
«Cnocobbl YCTaHOBKM MapaMeTpoB». YBE/IMYEHUE HUKHEro nopora A0 TEKyLlero
CpeZHEro 3Ha4yeHMA aBTOMATUYECKU YBEIMYMT CPEAHEE 3HAYEHME U BEPXHMI NOpor,
YTOGbI NOAAEPKMBATD MX Bbile HUXKHEro nopora. o ymon4yaHuio oH yctaHoBsieH 10%.

» Kmknute Default M Torga BepxHee, cpeaHee M HUXKHEe 3HayeHua Oyayt
BOCCTAHOBJ/IEHbI MO YMONYAHMIO.

- Bblbepute «Range». 3ateM KIMKHMTE Region gna Bbibopa «Main», «Zoom» nam «Cursor».

> Main: yKkasblBaeT, 4YTO AManasoH M3MEPEHUS HaXoAMTCA B Npeaesiax OCHOBHOM
BPEMEHHOM Pa3BEPTKM.

> Zoom: yKasblBaeT, YTO AMana3oH M3MEPEHUS] HAXOAMUTCA B Mpejesiax PacTsHYTOM
BPEMEHHOM 0651acTh. [lpumeyaHue: «Zoom» MOMKET 6biTb BKJ/IOYEH TOJIBKO Mpw
NEepPBOM BKJIOYEHUMU (DYHKLUMM PACTANKKM.

» Cursor: npu ero Bblbope Ha 3KpaHe OyAyT oTobpaxkaTbCA ABa Kypcopa. KaMkHuTe
CursorA n CursorB cOOTBETCTBEHHO, a 3aTEM OTPEry/IMPyMTE MOJIOKEHUS ABYX
KYpCOpOB /14 OonpejesieHnsa Auana3oHa M3MepeHuA. KpoMme TOoro, MOXHO HaaTb
CursorAB v oTperynMpoBaTb NOJIOXEHMA ABYX KYpPCOPOB OAHOBPEMEHHO.

- Bbibepute «Amp Method», u 3aTem kanMkHMTe Amp Method ans Bbi6opa «Auto» nam
«Manual». Ecnm Bbi6paHo «Manual», TO HEO6XO0AMMO YCTAaHOBMUTb Creaytoume
napameTpbl:

» KnukHute Top ana Bbibopa «Histogram» nam «Max-Min».

» KnukHute Base and Bbibopa «Histogram» nam «Max-Min».

Coser.

e M3MeHeHWe nopora noBaMAET Ha pe3y/ibTaTbl U3MEPEHMA NapaMeTPOB BPEMEHMH,
3aJepXKKuU 1 dasbl.

e Ecau BbIGpaHO «Manual» B Amp Method, T0 310 MOXeT NOBAMATL Ha pe3y/bTaTbl
M3MEPEHUN APYrUX NapameTpoB.

o «Histogram» u «Max-Min» ABNAIOTCA BHYTPEHHUM aJIFOPUTMOM U3MEPEHUA AJ1A
ocumnnorpada. Cnocob «Histogram» 3aecb oTanMyaeTcAa oT QYHKUUM TMCTOrPaMMbl
ocumnnorpada.



YOaneHue pe3y/sibmamos usmepeHus
JlaHHbIM ocumnnorpacd No3BoNSET YAaMTb pe3y/ibTaTbl U3MEPEHUH
napameTtpoB. KankHMTe Measure — Remove ana Bxoga B NOAMEHIO
«Remove».
eKnnkHMTEe Remove anAa yaaneHusa nocnegHero Ao6aBNEHHOrO MapaMeTpa M3MepeHMA.
O6patMTe BHMMaHWE, YTO HaxKaTMe 3TOWM K/IaBMLIM OAMH pa3 MOXKET YAa/MTb TOJIbKO OAMH

3/1eMEeHT u3MepeHusa. [pu yaaneHMu 3/emMeHTa M3MepeHus OyaeT yaaneH pesyabrar
nocnegHero 106aBNEHHOrO M3MEPEHUSA B HUMKHEN YacTM 3KpaHa.

e KnnkHute Remove All gna yaaneHuns Bcex pesybTaToB M3MEPEHMA.
e KnvkHuTe Indicator gna BKAOYEHUA UM OTKIOYEHUA MHAMKATOPA.
TakKXe MOXKHO HaxkaTb Measure — Add — Remove gnsa Bxoaa B nogmeHto «<Remove.

CoseT. Ecniv noameHto «<Remove» He oTobparkaeTca B TEKYLLEM MEHIO, TO NpU Bblbope

onpeAesieHHOro NapameTpa A1d U3MEPEHUS CUCTEMA aBTOMATUYECKM BOMJET B NOAMEHIO
«Remove».

OyHKyuu cmamucmuku

BbinonHAET CTaTUCTUKY M OTOBparkaeT pe3y/bTaTthl M3meperui (Cur, Avg, Max, Min, Dev u Cnt)
MakcMMym ans 10 napameTpoB, KaK MoKasaHO Ha PUCYHKE HUKe.

Vmax1 Vpp1
[Cur: 453.6mV 1.436V
|Avg: 384.9mV 1.405V
(Max: [453.6mV 1.436Y

(Min: [S¥8.0mY 1.361V

|Dev: [21.73mY 37.21mY
ICnt: R

KnnkHute Measure — Statistic gn1a Bxoga B nogmeHio «Statistic».

e KnuKHUTe Statistic ansa BkAoYeHUA MAK OTKAOYEHMA DYHKUUMM CTAaTUCTUKM.
e KnnkHuTe Reset Stat. an1s OUMCTKM MCTOPUM CTAaTUCTMYECKOM 06PAabOTKM M 3aMycKa ee CHOBa.
e KnukHute Count. 3aTemM ¢ NOMOLLbIO BCMJ/IbIBatOLLEN LMMDPOBOM KIaBMaTypbl MM MPOKPY4YMBas

KOJIECO MbILLKM YCTAaHOBMTE 3HaYeHMe cyeTumKa. JmanasoH coctasadaet oT 2 go 100000. Mo
yMosidaHuio 3to 1000.

Bce uzmepeHus

Bce u3MepeHWA MoOryT BK/IHOMaTb U3MEPEHWUA BPEMEHHbIX NapameTpoB, 3HAYEeHWE CYETYMKaA,
napamMeTpbl HanpsAXeHWA 1 Apyrme ANA TEKYLLEro MCTOYHUKA M3MEPEHMA U 0TOBpaxaTb pesy ibTaThbl
Ha 3KpaHe. KankHute Measure — All Measure ana Bbibopa «OFF» (OTK/AOYeHME DYHKLUMM BCEX
U3MEPEHUI) MM BbIGEPUTE HYKHbIM KaHan ans uamepermsa (CH1-CH4). Ecam Bbibepete «CH1», To
AaHHble BceX napameTpoB namepeHma CH1 6yayT otobpaxkeHbl Ha 3KpaHe.

MpuMeyaHune. Onepaums yAaneHWsa He yAanuT pesynbTaTbl M3MepeHur dyHKuMen «Bce
U3MEpPEHMS>.



4.16.3. KypcopHbie uzmepeHusa
KypcopHble M3MepeHMA MOryT M3MEepATb 3HavyeHMA No ocu X (Hanpumep, Bpems) M no ocu Y
(Hanp1mep, Hanps)eHue) BbIOpaHHOro CMrHana.

X Kypcop (Kypcop A) X Kypcop (Kypcop B)

Y Kypcop (Kypcop A)

Y Kypcop (Kypcop B)

Mepes KypCOPHbIMM WM3MEPEHUSMM MOAAMTE CMrHaN Ha ocuunnorpad Ans  MoayvyeHus
CTabWIbHOrO M306parkeHusa. Bce napameTpsbl, noaaepkmBaemMble dyHKUMEN «ABTOMaTUYeCKMe
U3MEpPEHUSA», MOTYT ObiTb M3MEPEHbI C MOMOLLbI Kypcopa. PYHKUMA KYPCOPHbIX M3MEPEHUSA
obecneyumBaeT cneaylme asa Kypcopa:

eKypcop X

Kypcop X - 3To BepTMKanbHaA CNJIOWHAA / NYHKTUPHAA JIMHUA, KOTOPasA MOXeT nepemeLlaTbca

Nno ropusoHTas M. Ero MoXKHO MCNo/sib30BaTb 411 USMEPEHMA BpeMeHU (C), YyacToTbl (I'u),

dasbl (°) 1 cooTHOWEHMA (%).

- Kypcop A - 370 BepTMKas/ibHasA CMJIOLIHASA JIMHUS (B OTOBPAXKAETCA B HUMKHEMN YacTH
3KpaHa), a Kypcop B - 370 BepTUKasbHaA NyHKTMPHaA IMHUA (B OTOOpaXkaeTca B
HUXKHEWM YacTM KpaHa).

- B pexume Kypcopa X-Y Kypcop X UCNob3yeTcAa AN U3MEPEHMA aMNINTYAbl CUrHana
kaHana CH1.

eKypcop Y

Kypcop Y - 3TO ropu3oHTasbHaA CrniowHasa / NYyHKTUMPHAA JIMHMA, KOTOopas MOXeT

nepemelLaTbCA No BepTMKaan. Ero MOXKHO MCNoib30BaTh AJ19 U3BMEPEHUA aMNUTYAbl (€ AMHULA

U3MEpEHMSA aHaNIorMyHa aMNIUTY e KaHasla MCTOYHMKA) U OTHOLIEHMUSA (%).

- Kypcop A - 3T0 ropu3oHTa/sibHas CnioWHas nMHMA (BoTobparkaeTcs B NPaBOM YacTH
3KpaHa), a Kypcop B - ropusoHTanbHas NyHKTUPHasA IMHMA (BOTOGparkaeTcs B NpaBoM
YacTM 3KpaHa).

- B pexxume Kypcopa X-Y Kypcop Y ucrnonbsyetca ana UsMepeHma amninTybl CMrHana
KaHana CH2.

KAMKHUTE MKOHKY (PYHKUMM HaBUraumu B JIEBOM HMXKHEM YI/ly 3KpaHa, 3aTeM MKOHKY
«Kypcop», 4T06bl OTKPbITb MEHIO KYPCOPHbIX M3MEPEHUM.

B MeHI0 KypCOpHbIX M3MEPEHUM, KIMKHUTE Mode M BblibepuTe HYKHbIM pPEXUM Kypcopa (no
ymonyanuio «OFF>). [loCTynHbI Cieaytolme peXXmMbl: pydHor «Manual», cnexenue «Track», «XY»
n namepeHue «Measure». pu Bolibope «OFF>», yHKUMA M3MEPEHMA KyPCOPOM OTK/OYaeTCA.

MpumeuaHune. lMNpu BbiGope pexmnma «XY», u3mMepeHne Kypcopom XY HEBO3MOXKHO.

Py4yHoU pexkum

B 3TOM peXMMe MOXHO YCTaHOBWMTb KYpCOp BPYYHYH, YTOObl M3MEPUTb 3HAYEHWE CMIrHa/IoB
YKa3aHHOro MCTOYHMKA. Pe3ynbTaTbl M3MEPEHMM 0TOGPaXKaTCA B BEPXHEM JIEBOM YrJly 3KpaHa.
MpY M3MEHEHWM TOJIOKEHMA Kypcopa pe3y/bTaTbl M3MEPEHMM OByAyT COOTBETCTBEHHO
M3MEHATbCA.

KnukHute Mode ans Bbibopa «Manual», 4TOGbl BKIOUYUTL (DYHKLUMIO M3MEPEHUA KYPCOPOM B
PYYHOM pexmme. Ecam HacTporKM Ans TakMX NapaMeTpoB, Kak «Select», «Source», «Hori. Unit» u
«Vert. Unit» pasnunyatotcs, TO pe3y/ibTaTbl M3MEPEHWUM KYpPCOPOM OyAyT TaKXKe OT/MYaTbCA.
Pe3ynbTaTbl M3MEPEHMUIM OTOBPAKAIOTCA B BEPXHEM JIEBOM YIJ/ly 3KpPaHa, KaK MOKa3aHO Ha PUCYHKe
HUXe.



Cursors

AX:  -lus
AY:  100mV
BX: 1us

BY: -100mV

A 2us
AY:  -200mV
1/AX: 500kHz

- AX: otobpaxkaeT 3HayeHne X ana Kypcopa A.

- AY: oTtob6paxkaet 3HadyeHMe Y ana Kypcopa A.

- BX: oto6parkaeT 3HayeHue X gna Kypcopa B.

- BY: otobpaxaet 3HayeHue Y ana Kypcopa B.

- AX: oTobparkeHMe paccTosHMe MeXay Kypcopamu A 1 B no ropusoHTanu.

- AY: oTo6paxeHMe paccTofHME MeXAay Kypcopamu A 1 B no Beptmkamm.

- 1/AX: oTobpaxeHne Be/IMYMHY 06paTHO MPONOPLUMOHA/IbHYIO PACCTOAHMIO MEXAY Kypcopamu A
u B no ropusoHTanu.

Bbi6op TMNa Kypcopa
MocnepoBaTenbHbIM KAMKOM Mo Select BbibepuTe TN Kypcopa.
eX: JTO Mapa BEpPTMKAJIbHbIX CMJIOWHbIX (Kypcop A) / NYyHKTUPHbIX (Kypcop B) nmHUM,
MCNONb3YEMbIX A1l UBMEPEHMA BPEMEHHbIX MApaMeTpoB. Pe3yibTaTbl U3BMEPEHUM BKAOYAOT
AX, BX, AX 1 1/AX (oTO6paxkalTcA TO/IbKO B TOM cayyae, ecan B Hori. Unit BbiGpaHO «s»
Unu «Hz»).
eY: JTO Mapa rOpPWU30HTAJIbHbIX CMJIOWHbIX (Kypcop A) / MNYHKTMPHbIX (Kypcop B) nvHUM,
MCNONb3YEMbIX AN M3MEPEHMA MApaMeTpPoB HanpsxeHus. PesysbTaTbl M3MEPEHUM
BK/OYatoT AY, BY n AY.

Bbl6Op MCTOYHMKA M3MEPEHMH

Knnkunte Source. Boibepute mctouHMK (CH1-CH4). JoctynHbl gna sbi6opa None, CH1-CH4,
Math1-Math4.

MNpumeyaHue.

MokHO Bbl6paTh TO/IbKO BKJIOYEHHbIE B AAHHbIM MOMEHT KaHasbl.

YcTaHoBKa nosmumMn Kypcopa
1. Korga «X» BblopaH B Select, MOXXHO 3aZaTb NonoXxeHuWe Kypcopa X.

e KnKHUTEe AX. YcTaHOBUTE NOJIOXKEHUE no ropusoHTanm Kypcopa A (X kypcop). AuanasoH
YCTAHOBKMU OrpaHMyeH 3KPaHOM.

e K/iMkHuTe BX. YcTaHOoBUTE nonoxkeHue no ropmsoHtasin Kypcopa B (X kypcop). [AnanasoH
YCTAHOBKMU OrpaHMyeH dKPaHOM.

o KnnkHute AX BX. YctaHoBMTE nonoxeHue no ropnsoHTanm Kypcopa A u Kypcopa B (X kypcopbl)
OJHOBpEMEHHO. /Jlpana3oH YCTaHOBKM OrpaHW4YeH 3KpaHOM. PaccTosHMe no ropusoHTau
mexay Kypcopom A u Kypcopom B (X Kypcopbl) oCcTaeTcAa HEM3MEHHbIM.

2. Korga «Y» BblopaH B Select, MOXXHO 3aaaTb nNosioxeHue Kypcopa Y.
o KnukHute AY. YcTaHOBMTE NonoxeHue no Beptvkanu Kypcopa A (Y Kypcop).
o KnukHute BY. YcTaHOBUTE NonoxeHue no septukanu Kypcopa B (Y Kypcop).
o KaunkHute AY BY. YcTtaHoBMUTE NosoxKeHue no ropmsoHTanu Kypcopa A 1 Kypcopa B (Y
KypCcopbl) 0AHOBpeMeHHO. PaccTtoaHue no Beptukaam mexay Kypcopom A 1 Kypcopom B (Y
KYpCOpbl) OCTaeTCA HEM3MEHHDIM.



Bbi6op o6n1acTH 3KpaHa
eKoraa dyHKUMA yBenmyeHua pparmeHTa oTkayeHa, KnmkHmire More, 1 «Main» (3KpaH C
OCHOBHOM pa3BEpPTKOM) aBTOMATMYECKM BbibMpaeTcs B pasaenie Region u He MOXKeT 6biTb
U3MEHEH.
e Korga Bk/to4YeHa pyHKUMA yBeAMYEHUA (pparMeHTa, dKpaH AeIMTCA Ha ABe 061acTu:
OCHOBHYI0 C BpEMEHHOM 6a30M M C pacTaXKKoM. [locneaoBaTesibHbIM HaxkaTMem Region
Bblbepute «Main» Mam «Zooms.

Koraa Bbi6paH «Main», Kypcop oTo6parkaeTcs B 061aCTM C OCHOBHOM Pa3BEPTKOM, M MOXKHO
WM3MEPUTb NMapaMeTpbl B 3TOM 061aCTH.

Koraa BbibpaH «Zoom», Kypcop OTOGParKaeTcs B 06/1aCTM C PACTAXKKOM PasBEPTKU, M MOMKHO
M3MEepUTb NapameTpbl B 06/1aCTH BblAENEHHOIO hparMeHTa.

YcTaHOBKa eAMHUL, UBMEPEHMA MO FOpU3OHTa/IM/BepTHUKaIU
eKorga «X» BblopaH B Select, TO MOXKHO YCTaHOBUTb €AUHMLY M3MEPEHMA NO FOPU3OHTANU.
Ecam nctouHnkom asnsetca Math1-Math4, 3to MeHio oToGparkaeTcA cepbiM LBETOM U
HEeaKTUBHO.

KnvkHute More — Hori. Unit. Boibepute eamHuly M3mepeHma no ropusoHTanu. JocTynHble
€AMHULbI BKAOYAIOT «S», «Hz», «Degree(°)»d «Percent(%)».

S: M3MepAeT 3HayeHWe BpPEMEHM KypcopoM X (NpPUHMMAs NO3MUMIO TOYKM 3amnycka B
KayecTBe onopHoM). Pe3yabTaTtbl U3mMepeHut BKtoYatoT AX, BX, AX u 1/AX. Iae AX, BX u
X yKasbiBaloT Bpemsa, a 1/X o603HayaeT 4acToTy.

Hz: “3mepsaeT 3HayeHMe 4acToTbl KYpcopom X (NPMHMMAs NO3MUMIO TOYKM 3anycka B
KayecTBe onopHoM). Pe3ynbTatbl M3MepeHur BkoYatoT AX, BX, AX u 1/AX. T'ae AX, BX
M X yKa3bIBalOT 4acToTy, a 1/X o603HavyaeT Bpems.

Degree(°): usamepseT 3HayeHue dasbl Kypcopom X. Pe3ynbTaTbl M3MEPEHMI BKOYaOT AX,
BX 1 AX, 1 BCe OHM BblparkeHbl B rpagycax. JaHHbli ocumanorpad no3BosaseT yCTaHOBUTb
McxoaHoe nosoxkeHue ansa dasbl. MNocne ycTaHOBKM Kypcopa X B Ke/laemMoe MOJ0XKeHue,
Knnknute Set Reference, 4tobbl B3ATb TEKYILLYIO NO3ULIMIO KypCcOpa B Ka4ecTBe OMOpHOM.
Tekywme nosmumm Kypcopa A n Kypcopa B cooTBeTCTBEHHO onpeaeneHbl Kak «0°» M
«360°». Mexay TeM, ABa BEPTUKA/IbHbIX KYpcopa (CMHEro useTa) He MOryT nepemeLarbCs.
OHM oTOGpaXKalT Ha IKpaHe OnopHble No3uuuu (No3vummn dasbl B «0°» 1 «360°» oTMeYeHbI
CMNJ/IOWHOM IMHUEM U MYHKTUPHOM JIMHMEN COOTBETCTBEHHO). [lepes HaCTPOMKOM B PyYHOM
pexmnme ocumnnorpad npMHMMaET MO YMOIYAHUIO OMOPHYHO NO3ULMIO.

Percent(%): n3mepsaeT oTHOLEHWE Kypcopom X. PesynbTaTtbl M3MepeHui BKaoYaoT AX, BX
M AX, 1 BCE OHM BblpaxKeHbl B MpoueHTax. JaHHbii ocumanorpad no3BossieT YCTaHOBUTb
MCXOAHOE MOJIOXKEHWE ANA COOTHoweHuA. [locne ycTaHOBKM Kypcopa X B Xenaemoe
nonoxenuwe, KnnkHute Set Reference, u4ToGbl B3ATb TEKylUyl MO3MUMIO Kypcopa B
KayectBe onopHoM. Tekywme nosmumm Kypcopa A u Kypcopa B cooTBETCTBEHHO
onpegeneHbl Kak «0%» n «100%». Mexay Tem, ABa Kypcopa (CMHero useta) He MOryT
nepemelatbca. OHM OTOGpPaXKalT Ha dKpaHe OMOpPHY No3uumio (No3muumn «0%» 1 «100%»
OTMEYEHbI CMJIOWHOW IMHUEN U NMYHKTUPHOM IMHMEW COOTBETCTBEHHO). Mepes HacTpoMKoOM
B PYYHOM pexume ocumnsiorpad npuUHUMAET MO YMOJIHaHMIO ONMOPHYO MO3ULMIO.

eKoraa «Y» BblopaH B Select, To MOXHO YyCTaHOBUTb €4MHULY U3MEPEHMA MO BepTMKanu. Ecam
UCTOYHMKOM ABNAeTcA Math1- Math4, 310 MeHto oTo6paXkaeTcA cepbiM LLBETOM U HEAKTUBHO.



KnukHute More — Vert. Unit. Boibepute eanHuuy mM3mMepeHua no BepTuKaau. [JocTynHble

eAMHUUbI BKAKOYalOT «Source» U «Percent(%)».

- Source: u3mepsaeT aMnNAnTyay Kypcopom Y (NpMHMMasA TOYKY 3€MJIM KaHala B KayecTse
OMopHoM). Pe3synbTaTtbl U3MepeHui BKJOYaloT AY, BY 1 AY (ero eamHuua cooTBeTCTBYET
TEKyLLEeN eaUHMLE U3MEPEHMs).

- Percent(%): n3mepseT COOTHOLLIEHUE MO ocK Y. Pe3ynbTaTbl UBMEPEHMI BKJItOYalOT AY,
BY u AY, 1 Bce OHM Bbipa)keHbl B npoueHTax. JaHHbiiM ocumanorpad nossosfeT
YCTaHOBUTb MCXOAHOE MOJIOXKEHWE ANA COoOoTHoweHuA. ocne yctaHOBKM Kypcopa Y B
Xenaemoe nonoxerue, KnmkHute Set Reference, 4tobbl B3ATb TEKYLLYIO NO3MLMIO Kypcopa
B KayecTBe onopHoM. Tekywme nosmumm Kypcopa A u Kypcopa B cooTBeTCTBEHHO
onpegeneHbl Kak «0%» n «100%». Mexay Tem, ABa Kypcopa (CMHEro uBeTa) He MoryT
nepemewatbca. OHM OTOGpPaXKalOT Ha 3KpaHe OMOPHYK NO3uuMio (MonoxeHua «0%» u
«100%» OTMEYEHbl CMJIOWHOM JIMHUEN M MYHKTUPHOM JIMHMEN COOTBETCTBEHHO). lMepes
HAaCTPOMKOM B PYYHOM PpeXuMe ocumnorpad npMHUMAET MO YMOJIYAHUIO OMOPHYIO
No3MuMIO.

MpumMep MaMepeHum
M3mepbTe nepuoj CMHycouabl, MCNOJb3ys U3SMEPEHME KYPCOPaMM, COOTBETCTBEHHO, B PYYHOM M
aBTOMATUUYECKOM peXMME. Pe3ynbTaTbl U3MEPEHMIM paBHbl 1 MC, KaK MOKa3aHO Ha PUCYHKE HUKE.
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Pe>xuM cnexxkeHusa

B 3TOM pexxrme MOXKHO HacTpouTb ABe napbl Kypcopos (Kypcop A 1 Kypcop B) ana namepeHnusa
3Ha4yeHMM X U Y Ha ABYX PasHbIX MCTOYHMKAX COOTBETCTBEHHO. TOYKM, M3mepsemble Kypcopom A u
Kypcopom B, oTmeueHbl M BB cooTBeTcTBeHHO. Korga Kypcopbl nepemellanTca no
rOpU30HTaNN/BEPTUKAIM, MapKepbl ByayT pacnonaraTbCA Ha OCUMIIOrpaMMe aBTOMaTUYECKM.
Korga curHan pacwmpaetca MM CKMMAEeTCA MO rOpM3OHTasIM/BEpPTMKANM, MapKepbl OyayT
OTC/IEXKMBATb TOUYKM, OTMEYEHHbIE NPU NOC/efHEN HAaCTPOMKE KypCOpPOB.

MpumeyaHne. Korga @yHKUMA pacTAXKM dparMeHTa BKJ/IOYEHA, Kypcop OTC/EXMBaHUA

HaxoAMTCA B pacTAHYTOM pparmeHTe.

Kavkaute Mode ana BKAYEHUSA (DYHKUMM CAEXeHMA, M pe3ysibTaTbl M3MEPEeHWH 6yayT
OTOOpaXKeHbl B BEPXHEM JIEBOM Yr/ly 3KpaHa, Kak MoKasaHo Ha crejyowem pucyHKke. [pu
M3MEHEHUN MNapaMeTPOB M3MEPEHUA A1 pEXMMA CJIeXEHUA pe3ynibTaTbl M3MepeHua OyayT
COOTBETCTBEHHO MEHATbCA.

Cursors

AX: -lus
AY:  -30.27m\
BX: 1us

BY: -30.27mV
AX:  2us

AY: OV

1/AX; 500kHz




¢ AX: oTo6paxaeT 3HayeHne X ana Kypcopa A.

e AY: oToGparkaeT 3HayeHune Y ana Kypcopa A.

¢ BX: oTobparkaeT 3HauyeHune X ana Kypcopa B.

eBY: otobparkaeT 3Ha4yeHune Y gna Kypcopa B.

e AX: oTOOpaXkeHne pacCToAHUA MeXay Kypcopamu A u B no ropusoHTanu.

e AY: oTOOpaXkeHue pacCToAHUA MeXay Kypcopamu A u B no BepTukanu.

¢ 1/AX: oTOBpaxkaeT Be/MYMHY, 06paTHO NPOMOPLMOHA/IbHY PACCTOAHMIO MEXAY
Kypcopamu A 1 B no ropmsoHTanm.

Bbl6Op MCTOYHMKA M3MEPEHMH
e KnnkHute AX Source. 3aTem BblbepuTe Tpebyemblit UCTOYHMK. JoCTynHbl Aaa Bbi6opa None,
CH1-CH4 u Math1-Math4.
e KnukHute BX Source. 3atem BbiGepuTe Tpebyemblt MCTOYHMK. AoCTynHbl Ans Bbi6opa None,
CH1-CH4 u Math1-Math4.
MprumeyaHne. MOXKHO BbIGPATb TOJIbKO BKJ/IKOYEHHbIE B AAHHbIM MOMEHT KaHaslbl.

Bbi6op ocu AnAa cnexkeHms

KnvkHute Track gna Boibopa «X» uaun «Y» B Kayectse ocU. o yMon4aHMIo BbiGpaHa «X».
o X: oTCIEXMBaAET Kypcop X M M3MepAET 3HaYEHNE KypCOpoM X.
eY: oTCNEXMBAET Kypcop Y M M3MepAeT BpEMA NEPBOM TOUKM B JIEBOM YacTM IKpaHa.

YcTaHoBKa no3uumm Kypcopa

1. Korpga «X» BblbpaH B MeHIo Track, MOXHO 3aZaTb NonOXeHMe Kypcopa X.

e KnKHUTEe AX. YcTaHOBUTE NOJIOXKEHUE No ropusoHTanm Kypcopa A (X kypcop). AuanasoH
YCTAHOBKMU OrpaHMyeH 3KPaHOM.

e K/iMkHMTe BX. YcTaHOoBUTE nonoxeHue no ropmsoHtasin Kypcopa B (X kypcop). AnanasoH
YCTAaHOBKMU OrpaHMyeH dKpPaHOM.

s KimkHuTe AX BX. YcTaHoBMTE nosoxeHue no ropusoHtann Kypcopa A un Kypcopa B (X
Kypcopbl) OAHOBpeMEHHO. /JMana3oH YCTaHOBKM OrpaHMyeH >3KpaHOM. PaccroaHuve no
ropusoHTann mexay Kypcopom A n Kypcopom B (X Kypcopbl) ocTaeTcs HEM3MEHHbDIM.

2. Korga «Y» BblbpaH B MeHIo Track, MOXHO 3aZaTb nonoxeHue kypcopa Y.

o KimkHuTE AY. YcTaHOBUTE nonoxeHne no septmkanu Kypcopa A (Y Kypcop).

e KnnkHute BY. YctaHoBUTe nosoxeHue no Beptrkann Kypcopa B (Y Kypcop).

e K/ikHuTe AY BY. YcTtaHoBUTE nonoxkeHue no ropmsoHTanmn Kypcopa A v Kypcopa B (Y
Kypcopbl) 0AHOBpeMeHHO. PaccTosaHue no Beptrkann mexay Kypcopom A u Kypcopom B (Y
KYPCOpbl) OCTaeTCA HEM3MEHHbIM.

MNprmeyaHue.

B peume cnexeHus TropM30HTa/IbHbIM Kypcop (MM BEpTUKasbHbIM) 6yAeT CBOEBPEMEHHO
OTC/IeXXMBaTb OTMEYEHHYIO TOYKY (HampuMmep, Kypcop OyaeT nepemellatbCA BBEPX M BHM3 NpwU
KpaTKOBPEMEHHOM M3MEHEeHUM HOpMbl CUrHana). TakuM 06pa3oM, 3HayeHue X (M Y) MoxkeT
M3MEHUTbCA, AarKe eC/IM KYpCcop He HaCTpOeH.

Mpumep nsmepeHua

U3mepbTe dopmbl curHanos CH1 1 CH2 ¢ nomolubio Kypcopa A 1 Kypcopa B cooTBeTCTBEHHO.
3aTeM pa3BepHMTE OCLUMJIJIOrPaMMbl NO FOPU3OHTaIU, U YBUAUTE, YTO Kypcop byaeT oTCaexmBaTb
OTMEYEHHYI0 TOYKY, KaK NOKa3aHo Ha C/iefytoLemM pUCYHKe.




M3MepeHne B peXUME CNIEXEHUA (40 PACTAXKKM):

(ol - ; J)  wewnn
M3MepeHHe B pEXUME CNEKEHUA (NOCNIE PACTAKKM):

Pexxum XY
Pexxrm XY JOCTyneH TONbKO B TOM CJlyyae, ec/iM ANA pa3BePTKM MO FOPU3OHTaNMN BblGpaH peXum
«XY» (CM. «PexXnMbl pazBepTkm»). B aTOM pexmnme noaBATCA ABe napbl KypcopoB. Bbl moxeTe

OTperympoBaTb No3mumm Kypcopa AN M3MepeHus 3HadeHM X 1 Y B TOUYKax nepeceyveHms AByxX
nap KypCcopoB.

KnukHute Mode ansa Bbibopa «XY» Ana BKAOYEHUA DYHKUMKM M3MepeHua Kypcopa XY. PesynbTarthl

M3MEPEHMIM OTOBGpaKaloTCs B BEPXHEM JIEBOM YrJly 3KpaHa, KaK MOKasaHOo Ha Cc/eaylolem
PUCYHKE.

o AX:
o AY:
oBX:
e BY:
o AX:
o AY:

Cursors
AX: -2333mV |

AY: 2333mV

BX: 100mV
BY: -100mV
AX: 333.3mV
AY: -333.3mV

oTobpaxkaeT 3HayeHue X ansa Kypcopa A.

oTo6parkaeT 3HayeHune Y ana Kypcopa A.

oTob6parkaeT 3HayeHue X ana Kypcopa B.

oTo6paxaeT 3HaveHue Y ana Kypcopa B.

0TOGpaXKeHMEe pacCcToAHMA MeXAy Kypcopamn A 1 B no ropmsoHTanm.
OoTOOpaxKeHMe paccToAHMA MeXay Kypcopamn A 1 B no septukanm.

YcTaHOBKa NosuLmMu Kypcopa
e KnvkHuTe AX. YctaHoBMTE 3HaYeHue X ana Kypcopa A.
e KnvkHuTe BX. YcTaHoBuTe 3HaveHne X ana Kypcopa B.
e KnnkHute AY. YcTaHoBMTe 3HaveHue Y ana Kypcopa A.
e KnnkHute BY. YcraHoBuTe 3HayveHne Y ana Kypcopa B.
e K1nKHMTE More — ABX. YcTtaHoBMTe 3HaveHMe X ana Kypcopa A v 3HayeHue Y ana Kypcopa
B ogHOBpeMeHHo.

e KiMkHMTE More — ABY. YcTaHoBUTe 3HadeHue Y ana Kypcopa A u 3HaveHue Y ana Kypcopa
B ogHOBpeMeHHo.

Bo Bpemsa peryiupoBKM pesy/ibTaTbl U3MEPEHMM ByAyT COOTBETCTBEHHO MEHATbCA. JuanasoH
HACTPOMKM OrPaHMYEH SKPaHOM.



OTobpaxkeHue puryp Jinccaxky

JaHHbIM ocumnnorpad NpefocTaBisAeT CXeMaTUYECKYHO AMarpammy JIMccaxy npu pasiMyHbIX
YyacToTax M caBurax ¢asbl, Kak NMokasaHO Ha pMCYyHKe HuKe. KnnMkHuTe More — Lissajous, nocne
4yero Ha 3KpaHe 0TobpasmnTcAa guarpamma duryp Jiccaxky.

Lissajous
Casur dasbl Mexay
ABYMsi CMHanamm

OTHOLLEHMs YacToT
JABYyX CMHanoB
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Pexxum usmepeHus

KnukHuTe Mode ans Boibopa «Measure». B 3TOM pexxrme oTobpaxkaeTcs no3uuma Kypcopa ans
namepeHusa. MocneagoBatesibHbIM KIMKOM Mo Indicator MOXKHO BKIKOUYMUTb MIU OTKIOYMTD MHAMKATOP.
Ecnu oH BKOYEH, OAMH M/IM HECKOJ/IbKO KYPCOPOB OTOGParkaloTCsA Ha 3KpaHe. lMepes BKIYEHMEM
MHAMKATOpPa HEOGXOAMMO BKJIHOUMTb XOTA 6bl OAUH NapaMeTp AN aBTOMATMYECKOro M3MEPEHMS.
KonnuecTBo KypcopoB 6yeT M3MEHATLCA BMECTE C BKJ/IOYEHHbIMM MapaMeTpamm M3MEPEHMS.

Mpumeyanue. EcM napameTp M3MepeHMs He BbiGpaH MM UCTOYHMK He YKasaH, TO Kypcop He
oTo6paxkaeTca. Korjga CurHan pacwupseTca MM CKMMAeTcs MO TOpU3OHTa/M, TO Kypcop
M3MEHSETCA COOTBETCTBEHHO.

4.17. Uupposoli sonibmmemp (DVM) u yacmomomep

Ocumnnorpacd cepum DS8000-R mMeeT BCTpOeHHbIM uUuppoBor BosbTMETp (DVM) 1
YacTOTOMEp, KOTOopble MNO3BONAKT  BbINOJHATL 60/s€e TOYHble WM3MEepeHUA, YyJydwas
No/JIb30BaTe/IbCKME BO3MOXKHOCTH.

4.17.1. LYugpposoli sonmmemp (DVM)

BcTpoeHHbIM uudpoBon BosbTMeTp (DVM) 3Toro ocumnnorpada obecneumBaeTt 3-paspsgHble
U3MEPEHMA HaNPAXEHUA Ha JIIOOOM aHasIorOBOM KaHane. M3mepeHusa uMdpoBbiM BOJIbTMETPOM
ACUMHXPOHHbI C CUCTEMOM CH0pa AaHHbIX.

Bxoa B pexxnm HacTpoeK DVM BO3MOXKEH YeTblpbMA CNOCO6aMMU:

e KIMKHMTE N0 HaBUrauMOHHOM MKOHKE B JIEBOM HUMKHEM Yr/ly 3KpaHa. B OTKpbIBLIEMCS MEHI0
KJMKHUTE Mo nuKTorpamme «DVM» ans nepexoza B MEHIO HAaCTPOMKM.

e KIMKHUTE MO HaBUrauMOHHOM MKOHKE B JIEBOM HUMKHEM Yr/ly 3KpaHa. B OTKpbIBLIEMCS MEHI0
K/IMKHWUTE N0 NMUMKTOrpamme «Measure» A8 BXOAa B PEXUM M3MepeHui. LLlenkHuTe AHanms DVM
(Analyze DVM), 4T06bl BOMTU B MEHIO HAaCTPOMKKU DVM.

e KIMKHUTE MO HaBUrauMOHHOM MKOHKE B JIEBOM HUMKHEM Yr/ly 3KpaHa. B OTKpbIBLIEMCS MEHI0
K/MKHMTE NO MUKTOrpamMme «Measure» ANnA BXoZa HACTPOMKM M3MEPEHMM. HaxkMuTe KHOMKy
Add (Jo6aBuTb) B 0TOGparkaeMon 06/1aCTU KaTeropmm UaMepeHus, 4Tobbl Bbi6paTh «Analyze»
(AHanus), a 3atem BblbepuTe «DVM» (4BM).

e KnukHUTE no Apsbiky «<MEASURE~» B BepxHeM 4acTM 3KpaHa, 3aTeM Ha BKaagke «Analyze»
BblbepuTe «DVM», 4TOGbl OTKPbITb MEHIO HACTPOMKM DVM.



BkntoyeHue unu omkawyeHue usmepeHul DVM
B MeHI0 HacTpoeK uMdpoBOro BobTMETPA Noc/eAoBaTe/IbHbIM HaxkaTteM DVM MOXKHO BKAOYMTD
MM OTKOYMTL M3MepeHne DVM. Mpu BKAYEHMM OTOBpaXKaeTcs HUMKENPUBEAEHHbIM PUCYHOK.

WCTOYHWK ~ Pexum  3HaYeHME HanPsKEHWUs

Lkana VYkasatenb

Ancnnen unubpoBoro BobTMETPa TaKXKe MMEET LKAy, KOTopas onpeaesifaeTca BepTUKasbHbIM
MacLiTaboM KaHaia M CMeLLEHMEM MO BepTUKaM. /[ManasoH LWKaibl — 3TO AManasoH 3KpaHa.
YKenTtbit TpeyrobHbIM yKa3aTe/lb LKaJlbl NMOKa3blBAae€T CaMblM NOCAeAHMIA pe3ybTaT M3MEPEHMS.
KoHKpeTHoe 3Ha4YeHue Haj yKasaTesleM MoKasblBaeT SKCTPEMYMbl M3MEPEHUSA 3a nocieaHue 3
CeKYHJbI.

MpuMmeyaHue. Mpu M3MepeHnn UMbPOBOM BOSBTMETP M ocumMnorpad COBMECTHO MCMOJb3YHOT
OAMH U TOT e AaTyMK, NO3TOMY eAuHMUa uamepeHusa DVM cooTBeTCTBYeT eAuHULE U3MEPEHUA
KaHana ocumnnorpada.

Bbi6op ucmo4yHuka usmepeHul

KnvkHuTe Source B MeH HacTpoek «DVM». 3atem BblbepuTe Tpebyembid MCTOYHMK.
JocTynHbl ANna Bblbopa aHanorosble KaHanbl (CH1-CH4).

MpuMeyaHue. [axe ecnn aHanorosbld KaHan (CH1-CH4) He BK/IOYEH, TO BCE PaBHO MOXHO
BbINO/IHUTb M3MepeHUe LUPPOBbIM BO/IbTMETPOM.

Bbi60op pexxuma uzmepeHus
KnmkHnte Mode B MeHto HacTtpoek «DVM» pana Bbibopa pexuma. ZocTynHbl AnA Bblbopa
cnepywwme pexumol namepenusa: AC RMS, DC, AC+DC RMS.

+AC RMS: oTobparkaeT cpegHeKBagpaTUMYHOE 3HAYEHME MOJTYYEHHbIX JAaHHbIX (6€3 KOMMOHEHTbI
DC).

+DC: oTo6pakaeT cpegHee 3HaYeHUe NONYYEHHbIX AaHHbIX.

+AC+DC RMS: oTo6parkaeT cpeaHeKBaZgpaTUYHOE 3Ha4YEeHME NOJyYEHHbIX AaHHbIX.

3adaHue npedesios
KnukHute Limits ans Bxoda B COOTBETCTBYHOLWEE NOAMEHI0. MOXKHO YCTaHOBUTbL Crieaytolme
napameTpbl:

1. 3BYKOBOW CMIHan
MocnepoBaTeNibHbIM K/IMKOM Mo Beeper MOXKHO BK/IOYMTb MM OTK/OYMTb 3BYKOBOM CMrHasl.

2. 3ajaHue ycnoBMM ANA NpeaesibHbIX 3HaYeHWM
KnukHute When. BbibepuTe Tpebyemble YC0BMA YCTAHOBKM Npeie/IbHbIX 3HaYeHMM. [oCTyMHbl
AnA Bbi6opa ycnoBuaA «In Limits» u «Out Limits».

«In Limits: ecan 3HavyeHWe HanpAXeHMA HaxoAMTCA B YKa3aHHbIX Mpejesiax, TO MOXHO
BKJIOYMTb MJIM OTKJIOYMTb 3BYKOBOM CMIHA/1 CUrHa/IM3aumm.
+Out Limits: ecau 3HayeHWe HaNpsAXKeHMA BHE yKa3aHHbIX npeAenax, TO MOXXHO BKAOYMUTb
WJIU OTKJIIOYMTb 3BYKOBOWM CMIHA/I CUMIHA/IM3aLMM.

3. 3agaHue BepxHero/HuxHero npegena
Knuknute Upper. Mpy NOMOLLM BCN/IbIBAKOLLEN KNaBMATYPbl 3aJaMTe BEPXHUM Npeaern
HanpsaxxeHusa.
KnukHute Lower. Mpu NOMOLLM BCM/IbIBAKOLWEN KAABUATYpbl 3a4aMTe HUXKHUMA Npeaen
HanpsAXXeHus.



4.17.2. Yacmomomep

®yHKUMSA YacToToMepa o6ecneynBaeT M3MEPEHMs YacToTbl, Nepmoaa UM cyeta OPOHTOB Ha
Nt060M aHA/IOrOBOM KaHase.

Bxoz B peXXMM HacTpOeK YacToTOMepa BO3MOXEH TPeMA Crocobamm:

e KIMKHUTE MO HaBUrauMOHHOM MKOHKE B JIEBOM HUMKHEM Yr/ly 3KpaHa. B OTKpbIBLIEMCS MEHI0
KMKHWUTE No NuKkTorpamme «Counter» Ans nepexoia B MEHIO HACTPOMKM.

e KIMKHMTE NO HAaBUrauMOHHOM MKOHKE B JIEBOM HUMKHEM Yr/ly 3KpaHa. B OTKpbIBLIEMCS MEHI0
K/MKHUTE NO MMKTOrpaMme «Measure» Ans BXofa HaCTPOMKM M3MepeHMM. HakMMUTE KHOMKY
Add (Jo6aBuTb) B 0TOGparkaeMon 06/1aCTU KaTeropmm U3MepeHus, 4Tobbl Bbi6paTh «Analyze»
(AHanu3), a 3aTem BblbepuTe «Counter».

e KnnkHUTE no Apsbiky «<MEASURE~» B BepxHeM 4acTM 3KpaHa, 3aTeM Ha BK/Jagke «Analyze»
Bbl6epuTe «Counter», 4YTO6bl OTKPbITb MEHIO HACTPOMKM.

BK/1l04eHuUe uJiu 8bIKJ/In4YeHue yacmomomepa
B meHto HaCTpOEK YaCTOTOMEPa «Counter» nocaeaoBaTe/ibHbIM KJIMKOM MO Counter MoOXHO
BKJIIOYNTb UM OTKJIOYUTb M3MEPEHNE HaCTOTOMEPOM. I'Ipm BKJZIDYEHNU 0To6pa>KaeTc;|
cne,qylou.mﬁ PUCYHOK.
WcTouHmk TMapaMeTp uaMepeHns 3HadyeHue

Counter

Bbi6op ucmoYyHuka usmepeHul

KnvkHuTe Source. Bbibepute Tpebyembirt MCTOYHMK. JOCTynHbl ANsS Bbi6Opa aHasloroBbie
KaHasnbl (CH1-CH4), EXT.
Bbi6bop napamempa uzmepeHuA

MapaMeTpbl M3MEpPEHUA, NoadepKMBaeMble YaCTOTOMEPOM AaHHOro ocumnanorpada, BKAKYaOT
M3MEepEeHMA YacToTbl, NepuMoja U cyeTa Mmnynbcos. lpu 3Tom Totalize ykasbiBaeT KoOM4YeCTBO
CO6bITMM MO (PPOHTAM B CUTHane.

KnukHute Measure B MeHto «Counter». Boibepute TpebyeMblii NnapaMeTp A5 U3MEPEHMA.
3adaHue pa3peweHus

Ana u3MmepeHuM nepuoga M YacToTbl HEO6XOAMMO YCTAaHOBWMTb PaspeLlEHUE CUMTbIBAHMA.
Knuknute Resolution u Mcnonb3ya Bcn/biBawollylo LMGPOBYO KnaBMaTypy, 3aJamte Tpebyemoe
paspeweHue. [n1anasoH yCTaHOBKM OT 3 A0 6 6MT. o yMOAYaHUIO YCTAHOBAEHO 5 OUT.

MNprmeyvaHme. Yem 6Gosblue paspelleHMe, TeM Oonblie BpemMAa cyeTa. TakMM 06pasoM, Bpems

u3MepeHus byaet 6o/bLue.
C6bpoc cyem4uKa

Ecnm BbibpaH cyeTumk «Totalize» B Measure, ocumnnorpad MamepseT KOIMYECTBO COBbITUM

no poHTaM B CUrHane.
Knnknute Clear Count a9 OYMCTKM pe3ynbTaToB M3MEPEHUM.
BknoyeHue/BbiknroyeHue @yHKUUU CMamucmuKu

Mp1 M3MepeHMAX nepuoga M 4YacToTbl AOCTYMHAa CTaTUCTMYECKada 06paboTKa pes3y/ibTaToB
usMepeHun. MocneaoBaTenbHbIM HaxKaTMeM Statistic MOXKHO BKJIIOUYMTL MJIM OTKOYMTL (DYHKLMIO
CTaTUCTMYECKOM 06paboTKM. [pM ee BKJIYEHUM MAKCUMMA/IbHOE 3Ha4yeHWe U  MUHMMasIbHoe
3Ha4YeHUA 6yayT 0TOOpaXKaTbCA B OKHE CYETYMKA YACTOTbl, KaK MOKa3aHO Ha CNeAyoLeEM PUCYHKeE.

Counter Period X

187 1

Cratuctvka . 491hs
2 187ns




4.18. AHa/s1u3 ucmo4YHUKos8 numaHusa (Onyus)

Ocumnnorpad cepmm DS8000-R npepoctaBnaeTr AONONHUTENIbHYKD (YHKUMIO aHasm3a
MOLLHOCTU, KOTOpas MOXKET MOMOYb JIerKO NpoaHaam3mpoBaTb 3(MEMEKTUBHOCTb M HAAEKHOCTb
MMMNYNbCHBIX MCTOYHMKOB NUTaHMA. C nomowbio (YHKUMM aHaimM3a  MOLLHOCTM  MOXKHO
aHa/IM3MpoBaTb KAYECTBO 3JIEKTPONMUTAHUA U YPOBEHb NYyJibCaLMM

4.18.1. Kayecmso 3nekmponumaHusa

AHanu3 KayecTBa 3/1EKTPONMUTAHUA 3aKII0HAETCA B NPOBEPKE CETU MUTAHUA NEPEMEHHOIO TOKa.
KoHKpeTHble MmapameTpbl U3MEpPEeHUA ANA aHa/M3a KayecTBa I/1eKTPonmMTaHma BKAYaT V_RMS,
I_RMS, peanbHyt0 MOLHOCTb, MOJIHYI0 MOLHOCTb, PEaKTUBHYID MOLHOCTb, KO3(PDUUMEHT
MOLLHOCTH, OMOPHYIO YacToTy, ha3oBbIM Yroa, UMMNEAAHC, KpecT-pakTop MO HamnpsKeHUIo U KpecT-
daKTop no ToKy.

BXxoZ B peXXMM HacTpoeK YacToTOMepa BO3MOXKEH ClieAyoLW MMM CNocobamm:

e KNIMKHUTE MO HaBMrauMOHHOM MKOHKE B JIEBOM HUMKHEM Yr/ly 3KpaHa. B OTKpbIBLIEMCA MEHI0
KJIMKHUTE MO0 NUKTOrpamme «Power» ans nepexosaa B MEHIO HACTPOMKM.

e KNIMKHUTE MO HaBMrauMOHHOM MKOHKE B JIEBOM HUMKHEM Yr/ly 3KpaHa. B OTKpbIBLIEMCA MEHI0
K/MKHUTE MO MUKTOrpaMme «Measure» ANA BXoZa HAaCTPOMKM U3MEpPEeHMM. HaxkMuTe KHOMKy
Add (Jo6aBuTb) B 0TOGparkaeMon 061aCTU KaTeropmm UIMepeHus, 4Tobbl Bbi6paTh «Analyze»
(AHanu3), a 3aTteM BblbepuTe «Power».

e KnukHUTEe no Apnbiky «<MEASURE~» B BEpXHEM 4acTM 3KpaHa, 3aTEM Ha BK/agke «Analyze»
BblGepuTe «Power», YTo6bl OTKPbITb MEHIO HACTPOMKM.

Bbi6bop muna aHanusa
B MeHI0 HacTpoek aHanu3aTopa anekTponuTaHua KnukHute Analysis Type. Bbibepute «Power
Quality».
YcmaHoBsKka ucmo4HuUKa 014 aHasausa
B MeHI0 HacTpoeK aHanmM3aTopa 31eKTponuTaHmMa KanKHMTe Source AnA BXOAa B MEHI0 3aJaHuA
UCTOYHMKA.

e KnnkHute Voltage m BoibepuTte KaHan (CH1-CH4) ansa nonyveHna HanpaxeHus.

e KnnkHute Current u Boibepute kaHan (CH1-CH4) ansa nonyyeHusa Toka.

e[locnepoBartesnibHbIM KAMKoM no Freq. Ref Bbibepute «Voltage» mam «Current» B Kavectse
OMOPHOro 3HAYEHUA AN1A YaCTOTbl.

YcmaHoBsKa onopHoO20 ypoBHA
B MeHIo HacTpoek aHa/iM3aTopa anekTponuTaHma KnmkHute Ref Levels (ypoBHM OMOPHOM YacTOTbl
KaHana) ANs BXo4a B MEHI0.

eKnuKHUTE Type M ycCTaHOBMTE TMMN OTOOpaXKeHMA OMNOpHOro ypoBHA «Percent(%)» wau
«Absolute».

e KnnkHute Upper. Mcnonb3ya BCMJbIBalOLWyO UMGPOBYIO KnaBuatypy, YCTaHOBMUTE 3HaYeHUe
BEpXHero npegena. YMeHblLUEHWME BepXHero npegena A0 TEKylWero cpejHero 3HadeHuA
aBTOMATUUYECKM YMEHbBLUMUT CpeHEE 3HAYEHME U HUKHMM Npeaes, YTo6bl OHM OCTaBa/IMCb HUXKE
BEpXHero npeaena.

eKnukHute Mid. Ucnonbsys BcnibiBawowy UMEPOBYIO KaaBUaTypy, YCTaHOBUTE cCpejHee
3HayeHue. CpefHee 3Ha4YEeHWE OrpaHUMYEHO HACTPOMKAMM BEPXHENO M HUXKHErO NpeaesioB.

e KnukHUTe Lower. Mcnonb3ysa BCn/biBaowylo uM@poBYy0 KnaBuMaTypy, YCTaHOBMTE 3HayeHue
BEpXHero npeaena. YBe/IMYEHME HUNKHEro npegena [0 TeKyWero cpejHero 3HaveHuA
aBTOMATUYECKU YBEIMYMT CpeHEee 3HayeHMEe U BEPXHMM Npeaes, YTobbl NoAAEPKMBATL MX
BbllLEe HUXXHEro npeaena.

eKnnkHute Default, v BepxHee, cpegHee M HUKHee 3HAYeHMA OyAyT BOCCTAHOB/EHbI MO
YMOJIHaHMIO.

YcmaHoska cyemd4yuKa
KnnkHuTe Count. Mcnosb3yA BCNAbIBaOLWY LMMPOBYIO KNaBMaTypy, YCTAHOBUTE KOJIMYECTBO
noAcyeToB ANA CTaTUCTMKU. [Anana3oH 3agaHua ot 2 go 5000. Mo ymonyvanuto yctaHosneHo 1,000.



C6poc
KnukHuTe Reset Stat. 4N 0UYMCTKM TEKYLMX AAHHBIX M MOBTOPHOrO BbIMOJHEHUA CTAaTUCTMKKU MO
pe3y/ibTaTam U3MEPEHMMN.

OmKpbimue usiu 3aKpbimue OKHa omobpakeHusa pe3y/ibmamos
MocnepoBaTenbHbIM Haxatem Display BKAOUMTE MM OTKAOUMTE OTOOpaXKeHMe pe3y/ibTaToB.
Mpy BKAKOYEHMM CTAaTUCTMUYECKME pe3ybTaTbl ByAyT 0TOOpaXKaTbCA Ha 3KpaHe, KaK MoKa3aHo Ha

PUCYHKE HUKE. MOXKHO HarKaTMEM HA MKOHKY «x» B MPaBOM BEPXHEM Yr/ly OKHA CTaTMCTMYECKMUX
pe3y/IbTaTOB 3aKPbiTb 3TO OKHO.

‘ Power Quality X

| Curr Avg Max Min Dev Cnt

| V_RMS(1) 2.607V 1.794V 2,688V 0.000V 572.4mV 1000

| RMS(2) 2.561A 1.713A 2.625A 0.000A 563.2mA 1000
Real Power(1) -3.558W -1.598W 2.166W -3.586W 694.8mW 1000

Apparent Power(1-2)  6.679VA 3.394VA 7.052VA 0.000VA 1.514VA 1000

| Reactive Power(1-2)  5.652VAR  6.029VAR  6.869VAR  3.323VAR  840.9mVAR135
Power Factor(1-2) -532.8m -320.4m 436.4m -536.0m 2187m 135
Frequency(1) 20.00kHz  20.00kHz  20.16kHz  19.97kHz  21.16Hz 137
Phase Angle(1-2) FREPS 1.903° FRE S 1.118° 231.6m° 135

| Impedance(1-2) 1.017Q 1.0040 1.0250 720.1mQ  61.68mQ 135

| V Crest Factor(1) 1.112 1.147 1.457 1.077 96.94m 135

| I Crest Factor(2) 1.114 1.130 1.461 1.098 7236m 135

MprmeyvaHue. Ecam BbibpaHo BKAtoYeHO «ON» B Display, onepauma yMHOXXeHuA GyaeT
BK/IlOYEHA B MaTeMaTMYECKUX (PYHKUMAX.

Mpocmomp cxemMbl NOOK/IIOYEHUA

KnvkHute Tips, Ha 3KpaHe O0TO6pasuTCA CXema MNOAK/YEHMA [N aHa/M3a KayecTBa
3NeKTponuTaHma. MNoaknoumMTe Kabenm B COOTBETCTBMM CO CXEMOM MOAKJ/IYEHMS, KaK NMOKasaHo
Ha pMUCyHKe HuKe. KnnkHuTe Tips NOBTOPHO M/IM KJIMKOM Ha MKOHKY «x» B NMPABOM BEPXHEM Yry
OKHa CTAaTUCTUYECKUX Pe3y/IbTaTOB 3aKPOMTE 3TO OKHO.

4.18.2. lynscayuu

Mynbcauum B NMUTAHUKM ABAAKOTCA BaXKHbIM MNapamMeTpPOM AN OUEHKM MCTOYHMKA MMTaHMUA
MOCTOAHHOIrO TOKAa, M OHM BAMSAIOT Ha BESIMYMHY MyJ/ibCaLMM BbIXOAHOIO HaNpAXKEHUA NOCTOSSHHOIO
TOKa. AHanM3 nysibCcauMi MNO3BONSET M3MEPATb TEKyllee 3HayeHue, CpeAHee 3HayeHue,
MMHMMAJIbHOE 3HAaYeHWE, MaKCMMabHOE 3HayYeHMe, CTaHAAPTHOE OTK/IOHEHME M 3HAYEHME CYeT-
YMKa Ny/ibCalMi Ha BbIXOAHOM KNeMME.

MpumeydaHue. [Ana MsMepeHus nyabcaumii PEKOMEHAYETCA MCMO/1b30BaTb NPOBGHUK 1X, HanNpumep

PVP2150 nan PVP2350.
Bbi6bop muna aHanusa

B MeHIo HacTpoek KaukHuTe Analysis Type. Boibepute «Ripple».
YcmaHosKa ucmoYHuKa .14 aHasau3a nyabcayul

B MeHI0 HaCTpoeK aHaM3aTopa 3/1EKTPONMUTAHUA KIMKHMTE Source. BbibepuTe MCTOYHUK CMrHana
(CH1-CH4).
YcmaHoska cyem4uKa

KnukHute Count. Mcnonb3ya BCN/biBatoLLYO LUMQPOBYIO KnaBuaTypy, yCTaHOBUTE KOJIMHECTBO
noAcYeTOB ANA CTAaTUCTUKU. Amnana3oH 3agaHua oT 2 go 5000. Mo ymonydaHuto yctaHosseHo 1,000.



C6poc
KnukHuTe Reset Stat. Ans 04YMCTKM TEKYLMX AAHHbBIX M MOBTOPHOIO BbIMOJIHEHUA CTAaTUCTMKMU MO
pe3y/ibTaTam M3MEPEHMHN.
OmKpbimue u/u 3aKpbimue OKHa omob6pakeHusa pe3y/ibmamos
MocnepoBatenbHbIM KAMKOM Mo Display BKAOUMTE MM OTK/IOYMTE OTOOpPaKeHMEe pe3y/ibTaToB.
MpyY BKIOYEHUM CTATUCTUYECKME pe3y/ibTaTbl ByAyT oTo6paxkaTbCA Ha 3KpPaHe, KaK MOKa3aHo Ha
PUCYHKE HMKe. HaxkaTMe Ha MKOHKY «x» B MPaBOM BEPXHEM YIJly OKHA CTaTMCTUMUYECKMX
pe3ybTaTOB MOYKHO €ro 3aKpbITb.

Ripple(1) x

Curr Avg Min Max Dev Cnt
Ripple 22.711my 22.83mY 18.92mv 30.28mV 2.100mV 123

l'lpOCMomp cXeMbl NOOK/Il0YeHUs

KnukHute Tips, Ha 3KpaHe OTO6pa)'KaeTCFI CXemMa noJAKNK4YeHMA ANA aHa/ln3a nynbcau,mﬁ.
MoakntoumMTe Kabenun B COOTBETCTBMM CO CXGMOI\/’i, KaK NOKa3aHO Ha PUCYHKEe HUXKeE. KnuKHute Tips
NOBTOPHO UJINM Ha*KaTUEM Ha UKOHKY «Xx>» B NPaBOM BEPXHEM YIJly OKHa 3aKp0151Te €ro.

Tips x

4.19. l'ucmoepammbl

Ocumnnorpad cepmn DS8000-R nopaepkmBaeT CcTaHAAPTHYIO (DYHKUMIO aHanu3a rmMcTor paMMmbl,
No3BO/IAA BaM CYMTb O TPeHAAx CMrHaI0B U BbICTPO onpefenATb NOTEHUMA/IbHbIE NPO6aEMBI.

4.19.1. BknroyeHue/ BoikiloyeHue oyHKyuu 2ucmozpamm
®OyHKUMA aHa/M3a rUCTorpamm, noajepxkmMaemas cepueit DS8000-R, npepoctaBnser
BO3MOXHOCTM MPOCMOTPA CTAaTUCTUKU CUTHANIOB MM Pe3y/NbTaToB M3MEpeHWM. [McTorpammbl
MOXHO PpasfieMTb Ha T[OpM3OHTaJIbHYl, BEPTUKa/IbHYl0 M TUCTOrpammy u3mepeHusa. C
HenpepbIBHbIM NOJlyYEHMEM U U3MEPEHMEM CMUIHAJIOB, BblICOTa MMCTOrpaMmbl ByaeT U3MEHATLCA B
npefenax yCTaHOBJIEHHOMO AMana3oHa OKHa aHam3a.
BoMTM B MEHI0 HAacTPOEK rMCTOrpaMMbl «Histogram» MOXKHO cneaylowmmm cnocobamu:
oK/IMKHUTE Ha MKOHKY (DYHKLUMM HaBUraumm @ B HAXKHEM JIEBOM YIJly 3KpaHa, 3aTeM KAMKHUTE
Nno MKOHKe «Measure». B nosasuslemMcA MeHIo BblibepuTe Analyze — Histogram gns Bxoaa B
MEHI0 HacTpoeK rmMcTorpamMmbl «Histogram-».
eKNIMKHMTE Ha MKOHKY (DYHKUMM HaBUraumu @ B HUXKHEM JIEBOM YI/ly 3KpaHa. 3aTem KAMKHUTE
3HAYoK «Histogram», 1 B NpaBoM YaCTU 3KpaHa 0TO6PA3nUTCA MEHIO HACTPOEK MMCTOrPaMMbI.
e O6paTUTECH K OMMCaHUIO «PUCOBaHME MPSMOYro/ibHOM 061acTh> AN BXOAA B MEHIO HAaCTPOeK
rMcTorpaMmel «Histogram».
e KnnkHuTe no spsbiky «<MEASURE~» B BEpXHeM 4aCTU 3KpaHa, 3aTem Ha BKnagke «Analyze»
Bbi6epuTe «Histogram», 4To6bl OTKPbITb MEHIO HACTPOMKM.

MocnepoBatesibHbiIM KAMKOM MNo Enable BKAuMTE MAM OTKAOUYMTE YHKLUMIO aHa/M3a
FMCTOrPaAMM.

CoBeT. /lnA 3anMcu MUKOB MM TIMTYEM B AaHHblE TMCTOrpaMMbl BCErga BKYanTe YHKLMIO
TMCTOrPaMMbl.



4.19.2. Bbi6op muna aucmozapammbl
McTorpamma BKIOYaeT B ceba cneayowme Tpy TMna:

eHorizontal: oTob6paxaeT KOAMYeCTBO NOACHETOB, KOrga ctatMcTuka dopmMmMpyeTca B BUAE
CTONIBLOB Ha FTMCTOrPaMME B HUKHEM YaCTM CETKMU SKpaHa.

eVertical: oTobparkaeT KOM4eCTBO NOACYETOB, Korga CTaTMCTUKA opMupyeTca B BUAE
CTPOK Ha rMcTorpamme cneBa OT CETKM IKpaHa.

eMeasure: oTo6paykaeT KOIMYECTBO NOACYETOB ANA CTAaTUCTMKM Pe3y/IbTaTOB M3MEPEHWUM B
BUAE CTOJIGLOB Ha M’MCTOrpaMMe B HUXKHEWM YacTU CETKM SKpaHa.

e Jitter: oTo6paxkaeT KoIMYeCTBO NOACYETOB A1 CTaTUCTUKU pPe3y/ibTaTOB M3MEPEHMA
APOXKaHMsA B hOpMax CTOJIGLOB M’MCTOrpaMMbl B HUMKHEM YaCTU PELLETKM.
MapameTpbl A4NA TMCTOrpaMMbl AKMTTEpPA LOMXKHbI ObITb YCTaHOBAEHbI B MeHI0 Jitter.
Moapo6Hble cBeAEHMA CM. B pasaene «YCTaHOBKa U3MEPEHUS LKUTTepa~. JaHHbIM TUN
rMCTOrpaMmbl JOCTYMNEH, TO/IbKO €C/IM BKAOYEHO noameHto MMcTorpamma (Histogram) B
pasgene UsamepeHue (Measure) B MmeHio xuttep (Jitter).

KnnkHuTe Type ans Bbi6opa TpeGyemMoro Tmna rmcToprpammel.

4.19.3. Bbi60p uCmMoOYHUKA 2uCcmo2pammbl

Ecan BbiGpaH TMN «Horizontal» nau «Vertical»> B Type, TO MOXHO yCTaHOBUTb MCTOYHMK (CH1-
CH4). KnukHute Source m BbibepuTe MCTOYHMK.

4.19.4 Bbi6op napamempa usmepeHus

Mpu BbIGOpE TMNA FrMCTOrpaMmbl «Measure» KAMKHUTE Measure n 3atem Add MaM KAMKHUTE
no MKoHke «MEASURE~» B BEpXHeM YacTM 3KpaHa, YTo6bl BOMTM B MEHIO HACTPOEK M3MEPEHMUS,
a 3aTeM Ao6aBbTe OAMH MJIM HECKOJ/IbKO NapamMeTpoB ANA M3MepeHus. Mocne yero Ao6aBAEeHHbIN
3/IEMEHT(bl) U3MEPEHUA MOXKET CNYXUTb UCTOYHUKOM A1 NMOCTPOEHUA MTMCTOMPaMMbl U3MEPEHMSA
M OTOGpaXkaTbCA B MEHIO Item.

4.19.5 YcmaHosKa 8bicombl 2ucmo2pamMmbl

BbicoTa rMcTorpammbl 03HaYaeT KOJIMYECTBO JE/IEHUM, KOTOpble FTMCTOrpamMma JOJIXKHa 3aHMMaTb
Ha 3KpaHe. KnukHute Height 1, ncnonb3ya BcnbiBawoLwyo UMbpOBY KnaBuaTypy, YCTaHOBUTE
BbICOTY. ZlOCTYMHbIM AManasoH - oT 1 A0 4. Mo YMONYaHUIO YCTAHOB/IEHO 2.
4.19.6. YcmaHoska duana3oHa 2ucmozpammel

Ecan BblbpaH TMN «Horizontal» nan «Vertical> B Type, TO HEO6XOANUMO YCTAHOBMTb AManasoH
OKHa. YcTaHoBMuTe neBbii npeaen «Left Limit», npaBbit npeaen «Right Limit», BepxHui npeaen
«Top Limit», HUXKHWMM Npeaen «Bottom Limit», 4To6bl OTperyanMpoBaTb pasmep M No0KEHWE OKHa
rMcTorpammbl. KnMkHnte Range ana Bxoa B MOAMEHIO YCTAHOBKM AMana3oHa rMCcTorpaMmbl, 3aTem
K/IMKHUTE Ha COOTBETCTBYIOLMI NapameTp ANA YCTaBKM 3HAYEHMS.

MpumeyaHue. UN3MeHeHME rOPU3OHTA/IbHOM Pa3BEPTKU WM BEPTMKA/IIbHOrO MacliTaba He
MOBJIMAIOT Ha BPEMEHHYIO 6a3y AuanasoHa rMCTorpaMmbl, a TOJIbKO OTO6Pa3AT M3MEHEHUE B
macuTabe.



4.19.7. BkitoyeHue/sbik/lo4eHUe oyHKyuu cmamucmuyeckol o6pabomku

KnukHute Statistic ans BKAYEHWUA MAM OTKIHOYEHMA (DYHKUMM CTATUCTUYECKOM 06paboTKM.
Korga yHKUMS CTAaTUMCTMKKM BK/OYEHA, TO CTAaTUCTMYECKME pesy/ibTaTbl AaHHbIX MMCTOMPaMMbl
6yayT oTobparkaTbCA, Kak MOKa3aHO Ha pUCYyHKe Huke. MNpu Bblbope «Measure» B none Type
pe3y/ibTaTbl CTAaTUCTUYECKMX JaHHbIX TaKXe BKtoYatoT napameTp XScale.

Histogram Result
1.243Mhits
3.1khits
1.99us
-2,01us

4us

-15ns
-20ns
| Mode -2,01us
Binwidth | 10ns
Sigma 1.154us

eSum: yKasblBaeT CyMMy BCeX GMHOB (CTONOLIOB) B rMCTOrpamMMe.
e Peaks: yKa3blBaeT MakCMMa/IbHOE KOJIMYECTBO MoMnajaHui B l060M 61HE.
e Max: yKa3sbiBaeT MaKCMMa/lbHOE 3HaYeHME B AManasoHe
FMCTOrPamMMbl.
e Min: yKasbiBaeT MMHMMa/IbHOE 3HaYeHWE B AMana3oHe rMCTOrpaMMbl.
e Pk_Pk: yKasbiBaeT Ae/bTy MeXAY MaKCUMaslbHbIM M MMHUMa/IbHbIM 3HAYEHMAMM.
e Mean: yKkasbiBaeT cpefHee 3Ha4YeHWe rMCTOrpPaMMbl.
e Median: yKkasbiBaeT MeaMaHy rMCcTorpammbl.
e Mode: noKasbiBaeT 3Ha4Ye€HME peXKMMa M’MCTOrPaMMbl.
¢ Bin width: ykasbiBaeT WMpMHY Kaxaoro 6uHa (CTonbua) Ha rmcTorpamme.
eSigma: yKasbiBaeT CTaHAAPTHOE OTKJIOHEHME TMCTOrPamMMbl.

4.19.8. C6poc
KnnkHute Reset ans c6poca ctaTMCTUUECKOM 06paboTKKU M nepesanycka yHKLMM CTaTUCTUKM.

4.20. AHanu3 2/1a3K08biIX dud2paMM 8 peasibHOM BPEeMEeHU U UsMepeHue dxxummepa (onuus)

DS8000-R obecneunBaeT NOCTpOEHWE B peasibHOM MacliTabe BpemeHW rpaduka U uMamMepeHue
FNa3KoBbIX AMarpamm C  (YHKUMEW BOCCTAHOBJIEHMA TAKTOBOM 4acToTbl. MOBKME M yao6Hble
M3MEPEHUA M aHaM3 [KMTTepa MO3BOJAIOT MNOJIb30BaTE/IAM MOHATb CWUJIbHbIE WU Cnabble
MEXCUMBOJIbHblIE UHTEP(DEPEHLMN B CUCTEME, TOYHO M ObLICTPO cAenatb AeTePMMHUPOBAHHOE
U3MEpPEHUE KUTTEpa /19 BbICOKOCKOPOCTHOrO CMrHana nocnefoBaTesibHbIX LWKH. AKTMBaUMA
onumm DS8000-R-JITTER Ha ocumnnorpacde oTKpbiBaeT MYHKLUMM aHaM3a r1a3KoBbIX AMarpaMm B
peasbHOM BPEMEHU M aHaM3a AXuTTepa.

4.20.1 AHanu3 2/1a3Kko8bix OUA2paAMM 8 peasibHOM BpemMeHU

naskoBasdA Aguarpamma - 3TO BMJ OTOOpa)keHuAa curHana. [naskosasd Aguarpamm B peasibHOM
BPEMEHM MOABNSETCA MNyTEM BOCCTAHOB/IEHME TAKTOBOM YacTOTbl, a 3aTeM HaJIOKEHMEM
(cKnaablBaHWEM) MocsiefjoBaTe IbHbIX (DPEMMOB B NMpesesiax 04HOro yyacTka. ITo CTaTUCTMYECKOE
npeAcTaB/leHMe B BMAE LBETOBOM LWKaibl. DYHKUMA aHanM3a r1a3KoBbIX JAMarpaMm OOGbIYHO
Mcnosb3yeTca ANnA HabogeHnsa 3a popmMaMm NPUHMMAEMOro CMrHana C Lesiblo aHasim3a BAUAHUA
MeXCUMBOIbHbIX nomex (ISI) 1 wymMa Ha NPOM3BOANTENIBHOCTb CUCTEMDI.

MpuMeyaHune. [naskoBas AuarpaMma MOXKeET ObiTb MoJyYeHa TOJIbKO Torja, Korga
ropu3oHTasibHaa pa3BepTka MeHble uan pasHa 100 Hc/gen.




MepelnTh B MEHIO HACTPOEK /1a3KOBbIX AMarpamm «Eye» MOXHO cnefyolmmMm cnocobamu:

-KnvkHute no spnbiky «<MEASURE» B BepxHeM YacTM 3KpaHa, 3aTeM Ha BK/ajKe «Analyze»
Bbl6epuTe «Eye», YTo6bl OTKPbITb MEHIO HACTPOMKM.

- KnukHUTE 3Ha4YoK dYHKUMKM HaBuraumm B JIEBOM HMXHEM Yray 3KpaHa, 4ToObl OTKPbITb
dyHKUMIO HaBUraumm. 3aTem KIMKHMTE Measure — Analyze — Eye Analysis.

-KnukHUTE 3Ha4YoK YHKUMKM HaBUraumum @ B JIEBOM HMXKHEM YrJly 3KpaHa, 4TOObl OTKpPbITb
PYHKUMIO HaBUraumMm. 3aTeM KJIMKHMUTE Ha MKOHKY «Eye».

-KNuKHUTE 3HAYOK DYHKLMM HaBMUraumu @ B JIEBOM HUXKHEM YI/ly 3KpaHa. B oTKpbIBLUEMCA MEHIO
K/MKHMTE NO MUKTOrpamMme «Measure» ANA BXoZa HAaCTPOMKM M3MEPEHMM. HaxkMuTe KHOMKY
Add (Jo6aB1Tb) B OTOGparkaeMoM 061acTM KaTeropumn M3MepPeHns, 4tobbl BbibpaTh «Analyze»
(AHanu3), a 3aTteM BblbepuTe «Eye».

BKkstoyeHue unu omkrYeHue OYHKUUU aHau3a 2/1a3K08biXx duazpamm
B MeHio HacTpoek «Eye» nocnepoBatesibHbiM KAMKOM no Enable BKAwuMTE MAKM OTKAOUMTE
(PYHKUMIO aHaM3a rNaskoBbIX AMarpamMm.
Bbi6bop ucmo4HuKa
KnukHMTE Source B MeHI0 HacTpoek «Eye», BbiGepUTE HYKHbIM MCTOYHMK CMrHaNa. AHa0roBble
KaHasnbl (CH1-CH4) MoryT 6biTb BblGpaHbl.
YcmaHoska nopoza
B MeHo HacTpoek «Eye» Knuknute Threshold, 4To6bl BOMTM B MEHIO HACTPOEK MOpOra.
1. YcTaHOBKa BepxHero nopora.
Knuknute HighThres, ncnonb3ys BcnibiBalowy LMppoByO KaaBuaTypy, yCTaHOBUTE
BEPXHMI Nopor.
MpuMeyaHue. Ecnm yMeHbLLUMTE BEPXHUIM MOPOr A0 3HAYEHMSA HUXKE YCTAHOB/IEHHOIO CpeaHero
nopora, ocuuasiorpacd aBTOMaTMYECKU OTPEryIMpYeT BEPXHMI NOPOr, YTo6bl cAenaTb ero
60/blle cpefHero nopora.
2. YcTaHOBKa cpejHero nopora.
KnukHute MidThres, vcnonb3ya BcnbiBalowy UMGPOBYIO KaaBuaTypy, YCTaHOBUTE
CpeJiHui nopor.
MpuMmeyaHme. CpegHuiM NOPOr OrpaHUYEH YCTAHOBJIEHHBIM HUXHMM MOPOrOM M BEPXHMM
NMOPOroM.
3. YcTaHOBKa HUXHero nopora.
KnukHute Lowthresh, ncnonb3sysa BcnibiBatolyto UM poBYyo KAaBUaTypy, YCTAHOBUTE HUMKHUM
nopor.
MpuMeyaHme. Ecam yBeIMUMTE HUNKHUM NOPOr A0 3HAYEHMS Bbille YCTAHOBJIEHHONO CPeAHEro
nopora, To ocumaiorpad aBTOMATMYECKU OTPEry/IMPYET HUKHUIA Nopor, YTo6bl CAeNaTh ero
MeHbLUe cpeaHero nopora.
3adaHue soccmaHos/1IeHUA makmogol 4Yacmombi
BoccTaHoOBNEHME TAaKTOBOM YacTOTbl 06ecneyYnBaeT UAEa/IbHbIM TaKTOBbIM CMIHaN ANS
CpaBHeHUA C paKTUYEeCKMMM (DPOHTaAMM CUrHana.
B MeHto HacTpoek «Eye» KnnkHuTe Clock Recovery, 4Tto6bl BOUTW B COOTBETCTBYIOLLEE MEHIO.
JaHHbIM ocumnnorpad noaaeprkMBaeT HECKO/IbKO CMoCO60B BOCCTAHOBJIEHUS TaKTOBOM YacTOThl,
BKJIOYAA TAKTOBbIM CMIHa/1 C NOCTOSIHHOM YacToToM, ba3oByr aBTONOACTPOMKY (DAMY) m
BHeLLHee TaKTUMpOBaHMe.



1. CNoco6 HAaCTPOMKU ANA BOCCTAHOBJIEHUA TaKTOBOIro CUMrHasia C NOCTOAHHOM YaCTOTOM.
KnukHute RecoveryType, Bbibepute «Constant»
e YCTaHOBKa TMMa CKOPOCTMU AaHHbIX
Tun cKopoCcTM pAaHHbiX Ans «Constant» BKJ/KOYAeT PYYHOM, MOJIyaBTOMATMYECKUA U
aBTOMATMYECKUM.
- Manual: BoccTaHaB/IMBaeT TaKTOBY YacTOTY C MOMOLLbIO BBOAA CKOPOCTM Nepeaym
JAaHHbIX BPYYHYH0.
- Semi: BOCCTaHaB/IMBaET TAKTOBYIO YACTOTY C MOMOLLbIO 33laHHOM BPYYHYH CKOPOCTU
nepefayu AaHHbIX U GPOHTOB CUrHana.
- Auto: BOoCCTaHaB/IMBAET TAKTOBbIM CUIHA/l HA OCHOBE CAMOr0 Y3KOro MMMyJibca.
KnvkHute Type, 4ToObl BbIOpaTbh TMM CKOPOCTM AAHHbIX
e YCTaHOBKa CKOPOCTM nepesaym
KnnkHute Data Rate, 3aTeM MCNoJsib3yMTe BCMJIbIBAKOLWYIO LMGMPOBYHO KAaBMaTypy ANS
YCTaHOBKM CKOPOCTM MOTOKA AAHHbIX.
MNpumevaHne. Ecam tMn yctaHoBneH Ha aBTO Auto, To MeHio Data Rate otobpakaertca
CepbiM LBETOM U HE aKTUBHO.

2. Cnoco6 HacTpomKku ¢ ®ANY (PLL).
KnukHute RecoveryType, Bbibepute «PLL»

e YCTaHOBKa CKOpPOCTM nepejayu
Knuknute Data Rate, u4To6bl 33gaTb CKOpOCTb Mepefaynd JaHHbIX, MCNOJb3yA
BCMJIbIBAIOLLYIO KNaBuatypy.

e YcTaHoBKa nopsaka OAMNMY
JaHHbI ocumnnorpad noasepxkusaet GAMNY nepsoro m BToporo nopaaka. Kavkuute PLL
Order, 4TO6bI BbIOpPaTh HOMEP NOpAAKa.

e YCTaHOBKa M0JI0CbI NMPOMYCKaHUS NET/IM 06PaTHOM CBA3U
KnnkHute Loop BW, uMcronb3yrTe BCM/bIBAOLWYIO KAaBMATYpy AN 3aJaHUs MOJIOChI
NPOMNyCKaHMA.

e YcTaHOBKa Ko3pduMUMEHTa 3aTyxaHUA
Ecan nopagok ®AMY yctaHoBneH Ha «2nd Order», TO HYXXHO YCTaHOBMUTb KO3 ULUMEHT
3aTyxaHus. JaHHbiM  KoadduumeHT 3atyxaHms OAMNY umeercs B HabAAAEMOM
nepegatoyHon dyHkummM axkuttepa (OTF). KamkHute DampFactor v ucnonbsymTte
BCMJIbIBAIOLLYIO K/IAaBMATypy ANA 3aZlaHUA napamMeTpa.

TuUnNUYHbIM KoadpUUMEHT 3aTyxaHua coctaBnset 1,0 u 0,707. MNepBoe 3Ha4YeHue
ABNAETCA KPUTMYECKMM 3aTyXaHMEM, a BTOpoe - WuAeaslbHbiIM MM ONTUMasIbHbIM
3HAYEHUEM.

3. Cnoco6 HACTPOMKM ANA BOCCTAHOBJIEHMA BHELIHEro TaKTOBOro CMrHana.
KnnkHnte RecoveryType, Bbibepute «Explicit».
KnukHUTe Source, BbI6EpUTE HYKHbIM MCTOYHUK. AHanoroBble KaHasbl (CH1-CH4) moryT 6biTb
BblOpaHbl B KayeCcTBe MCTOYHMKA CUrHana.

BKknro4eHue unu omkso4YeHue pe3y/ibmama usMepeHUA 2/1a3K08bIX duazpamm

B MeHIo HacTpoeK «Eye» nocnegoBaTesibHbIM HaxaTtMem Result MOXXHO BKIOUYUTL MU OTKOYMTD
pe3ynbTar usmepeHma. Ecam 3TOT napamMeTp BKJIOYEH, CTaTUCTMYECKME pesyJ/ibTaTbl U3MEpPEeHUA
OyAyT oTOGparkaTbCA B BEPXHEM JIEBOM Yr/ly 3KpaHa, KaK MOKa3aHO Ha CaefylLleM PUCYHKe.
MOKHO BKJIOYMTb CEHCOPHbIM 3KpaH M MepeTalmTb CTaTUCTMYECKME pe3y/bTaThl B Jitoboe
MeCTO A1 NPOCMOTPa Ha 3KpaHe.



e,
e One: oTobpakaeT ypoBeHb «1».
eZero: oTobpaxaeT ypoBeHb «0».
eEye Width: oTo6pakaeT WMpMHY rNaskoBOM AMarpamMmsl.
eEye Height: oTo6parkaeT BbICOTY r/1a3KOBOM AMarpamMmbl.
eEye Amp: oTob6paykaeT aMn/IMTY/ly r/1a3KOBOM AMArpaMMmbl.
e Cross: oTo6paykaeT NPOLEHT NepeceyeHmsn ANa rnaskoBoM AMarpammbl.
¢Q Factor: yka3biBaeT Ha Q-dakTop.

MapameTpbl U3MEPEHUA MOKa3aHbl Ha PUCYHKE HUKE.

30,
----------------------------------------------------------------- One (Eye)

Eye Eye
Height | Amp

A | I

..................................... Zero (Eye,
T (Eye)

Un

C6bpoc ysema
Knukuute Reset Color ans o4MCTKM OTOGPaXKeHUS LIBETOBbIX YPOBHEM.

lNocnecsevyeHue
KnukHute Persistence nocnepoBatesibHO ANS BKIOYEHMA M BbIKAOYEHUA DYHKUMK
nocnecsevyeHua. Ecam BkAoYEHO, TO OTOOParKalOTCA HaK/laAbliBatoWwMecs rpadrKu CUrHaioB Ha
rNaskoBoM Auarpamme. lNpu OTKYEHUM HaKAaablBalowmecs rpadpuKM CUrHaioB He
oTo6pakarTCA, a 0To6paXKalTCA TOIbKO 06HOBJIEHHbIE rPpadhMKM CUIHAIOB A/1A F1a3KOBOM
Anarpammbl.

4.20.2 AHasnu3 oxxummepa
®OyHKUMA aHa/M3a  JKUTTEepa, T[N1aBHbIM 00Opa3oM, MCMOAb3yeTca AnsA  TOro, 4TOoObI
NpoaHa/IM3npoBaTb LESIOCTHOCTb BbICOKOCKOPOCTHbIX CUFHAaNOB M M3MEpUTb MX AeBMauuu BO
BpemeHn. M3mepsaeMble napameTpbl BKA4YaeT B ceba: TIE, Cycle to Cycle, +Width to +Width, v -
Width to -Width. TIE oto6paxkaeT MCKaxkeHue BpeMeHHoro uHtepsana. Mamepenue TIE cpaBHUBaeT
TEKYLWMIA DPOHT B CUIHaNE C COOTBETCTBYIOLMM (PPOHTOM B MAEa/IbHOM CUrHasEe, onpeae/ieHHbIM
(byHKUMEN BOCCTAHOB/IEHUS TAKTOBOM YacTOTbl, 419 DOPMMPOBAHMA CTAaTUCTUKU UCKAXKEHMM.
MepenTn B MEHIO HACTPOEK M3MEPEHUS IKMUTTEpA «Jitter» MOXKHO cneayLmmMm cnocobamm:
-KnunkHute no apnbiky «<MEASURE~» B BEpXHEM YaCTW IKpaHa, 3aTeM Ha BK/Iagke «Analyze»
BblGepuTe «Jitter», 4Tobbl OTKPbITb MEHIO HACTPOMKM.
- KAMKHUTE 3HAYOoK (PYHKUMM HaBUraumMmM @ B JIEBOM HMMKHEM YI/ly 3KpaHa, 4TOObl OTKPbITb
dYHKUMIO HaBuUraumm. 3aTem KAMkHuTe Measure — Analyze — Jitter.
-KNMKHMTE 3HAYOK (DYHKLUMM HaBUraumMm @ B JIEBOM HMMKHEM Yr/ly 3KpaHa, 4TOObl OTKPbITb
(YHKUMIO HaBUrauum. 3aTemM KJAMKHUTE Ha MKOHKY «Jitter».
- K/MKHUTE 3HaYOK DYHKUMM HaBUraLuK @ B JIEBOM HUXKHEM YTrly SKpaHa. B OTKpbIBLUEMCA MEHIO
KMKHUTE MO NMKTOrpamme «Measure» A5t BXOAA HACTPOMKM M3MepeHWI. HaxkmmTe KHomKy Add
(Jo6aBuTb) B OTOGparkaeMoM 0611acTM KaTeropmMm M3MepeHusa, 4YTobbl Bbi6paTbh «Analyze»
(AHanu3), a 3aTeM BblbepuTe «Jitter».



BksioyeHue unu omkiwYeHue yHKYUU aHasiusa oxxummepa

B MeHi0 HacTpoek «Jitter» nocnegoBartesibHbiM KAMKOM no Enable BkAwuMte MamM oTKaouuTe
dyHKUMIO aHaM3a guTTepa. Korga dyHKUMA aHanusa gxutrepa v rpaduKk AXUTTEpa BKKOYEHD,
byHKUMsA KpuBoM Math3 BKao4EHA MO yMOMYaHWMIO M AMarpamma TpeHaa oTobpaxkaeTcs Ha
3KpaHe.
Bbi60p ucmo4HuKa

KnukHKUTE Source B MeHI0 HacTpoek «Jitter», BbibepUTE HYKHbIM UCTOUYHMK CMrHasia. AHasorosble
KaHanbl (CH1-CH4) MoryT 6bITb BbiGpaHbl B Ka4eCTBe MCTOYHMKA.
YcmaHoska nopoza

YCTaHOBKM Mopora AN aHa/M3a [AXMTTepa aHalorMyHa naparpady <«YcTaHOBKa nopora» B
«AHanM3 rNaskoBbIX AMarpaMMm B peasibHOM BpEMEHMU».
3adaHue soccmaHos/ieHUA makmosol Yacmombl

/laHHbIM naparpad aHanoruyeH naparpady «3a/laHMe BOCCTAHOBJIEHUA TAKTOBOM YacCTOTbl» B
«AHanM3 rnaskoBbIX AMarpaMm B peasibHOM BPEMEHU>.

MNpumMeyvaHue. Ecan napameTp MamepeHus BblopaH «TIE», TO Hy}XHO YCTaHOBWUTb BOCCTAHOBJIEHME

TaKTOBOW 4YacToTbl. ANs APYrvMx NapameTpoB U3MEPEHUS 3TO HE HYXKHO.

YcmaHosKa napamempa usmepeHusa dxkummepa

KnnkHuTe Measure Ans BXoa B MEHI M3MEPEHMs AxuTTepa. MOXHO 3aJaTb M3MepSEMbIM
napameTp AXUTTepa U peXXmMM oTobpaxeHMA rpaduKa pesynbTatoB U3MEPEHUA.

eYCTaHOBKA U3MEPAEMOro napameTpa AXuTTepa.
N3mepsaeMble napamMeTpbl BKAo4YaeT B cebAa: TIE, Cycle to Cycle, +Width to +Width, 1 -Width to
-Width.
KnukHuTe Item, BbiGepUTE HYKHbIM NapameTp.
-UckaxkeHne BpemeHHoro mHTepBana (TIE) cpaBHMBaeT TeKywmh GPOHT B CUrHane ¢
COOTBETCTBYWOLWMM (POHTOM B  MAEaNbHOM CWUrHasne, onpeaeneHHbIM  (yHKuMeN
BOCCTAHOBJIEHMA TAKTOBOM YacTOTbl. 3aTeM BCE MHTEpBa/ibl M3MEPAIOTCA HA OCHOBE

naeasibHOM CKOPOCTU Nepeaaydm AaHHbIX 419 GOPMUPOBAHMA CTAaTUCTUKM MCKAXKEHMM.
TIE

MamepeHbiii curian

ol o o
I
S e

WneanbHbli curHan

-Axuttep nepmoaa (Cycle to Cycle). CHayana uamepsaeTcs Nepsbii Nepuos, a 3aTem
3HayeHMe nepBOro nepuvoga BblYMTAETCA M3 3HAYeHMA BToporo nepuoga. U Bce
JAaNbHENULLNE U3MEPEHMS NPOU3BOAUTCA B COOTBETCTBMM C 3TUM MPABMJIOM.

Mepwon1 ' Mepunon2

MepBoe nsmepenue = Mepnoa2 — Mepuoa 1

J

Mepuwon3 |

Mepvopd
Bropoe nsmepenve = Mepuopd - Mepron3

-KUTTEp ANUTENBbHOCTM MOIOKUTENbHOro uMnynbca (+Width to +Width). B atom cayvae,
nepBoHayasibHO, MPOM3BOAMUTCA BblYMTAHME AJIUTENBHOCTM MONOXKMUTENILHOIO MMMYJibCa
nepBoro nepuoja m3 AJMTENIbHOCTM MOJIOXKMTENIBHOrO MMMNy/IbCa BTOPOro nepuoaa. Janee,
ANS BTOPOro pesy/ibTaTa M3MEPEHUHI, AMTENIbHOCTb MOJIOKMUTENIbHOTO MMMYJIbCa BTOPOro
nepuvofa M3 AAUTENbHOCTU MONOXKUTENBHOrO MMMy/AbCa TPETbero nepuMoja M Tak Janee,
MoKa He GyayT M3MepeHbl BCe NepMOAbl CUrHasa.
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MNepBoe u3mepexmne = +[lNUTeNLHOCTL2 — +iNUTenLHOCTL
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+mur.2 +nut.3
Bropoe namepenue = +[inutensHocTed — +[lnuTensHocTe2

-KUTTEP ANUTENBbHOCTM oTpuuaTenbHoro umnynabca (-Width to -Width). Ana nepsoro
pe3ysibTaTa WM3MEPEHMM TMPOM3BOAMTCA BblYMTAHME AJIMTENIBHOCTM  OTPULIATESIbHOrO
MMNy/ibCa NEpBOro nepuoaa M3 AJAMTENbHOCTM OTpMLATENIbHOrO MMMyJ/bCa BTOPOro
nepuoda. [anee, ans BTOpPOro pesysbTata U3MEPEHUM, AJIMTENIbHOCTb OTPULIATESIbHOTrO
MMMybCa BTOPOro NepmMofa M3 A/IMTEe/IbHOCTU OTpMLATE/IbHOrO MMMy JIbCa TPETbENO NEpMoAaa
U TaK ganee, noka He 6yayT M3MepeHbl BCe NepPUOAbl CUrHana.

Juyuyyynw
M

-Aowr.1 -fnar.2
MNepaoe U3MEpeHUe = -[NUTenLHOCTL2 — -[NMTenBLHOCTL1

IR EREREEN SR
=

-Arwt.2 -Onwt.3
Bropoe uamepenme = -[nuTensHocTb3 — -[lnuTensHocTb2

e OpOHT AXuTTEpa.
Ecan napameTtp namepeHus BbibpaH «TIE» nam «Cycle to Cycle», Heob6xoanMo 3agaTb OPOHT
IS USMEPSEMOTO CMrHana. PpoHT MOKET 6bITb 3aJlaH HapacTatoLmi Rising, cnaaatowmi Falling
1 ob6a Either. KankHute Slope, Bbi6epUTE HYKHbIM (DPOHT.

epadumk pruTTEpPA.
pacduK MoXKeT oTobpakaTb TPEHA pe3yNbTaToB U3MEPEHUA AKUTTepa. JaHHble, NoayYeHHble
M3 CMIrHAJIOB OZHOTO M TOrO e dpeima, reHepupytoTca ans GoOpMMPOBaHMA KPUBOM, KOTopas
No3BOJIAIET NOJIb30BATE/IAM Y3HaTb NPUYMHY AXKUTTepa. lMocaenoBaTelbHbIM HaXKaTUEM KHOMKM
Trend MOXHO BKNKOYMTb MU OTKNKOYMTb OTOOPaXKeHue rpaduka.
MpuMmeyaHme. Ecnm MeToa BOCCTAHOBNEHMS TAKTOBOM 4YacToOTbl yCTaHOBAEH «PLL», To ®AMNY
CUCTEMbI HE MOXET JOCTMYb OXMAAEMOW MAEa/IbHOM TAKTOBOM YacTOTbl, MOKa He npouaeT
yKa3aHHoe Bpems O6/I0OKMPOBKU. Bo BpemA GJIOKMPOBKM pesy/ibTaTbl M3MEPEHUA AXMUTTEpa
UCKaXKeHMM BpemeHHoro mHTtepBana (TIE), oCHOBaHHble Ha BOCCTAHOBJIEHHOM MA€a/lbHOM
TAaKTOBOM CUrHase He OyayT BepHbl. JaHHble, MNOAyYeHHble 3a 3TO BpemA, O6yayT
NPOUrHOpMpOBaHbl NpU 06paboTKe. TakMM o6pa3omM, Ha rpaduke TIE-gKuTTepa (npu
Bbl6paHHOM «PLL»), yacTb rpacdmka B NEBOM YaCTM 3KpaHa 6yaeT notepsHa. Ecam nop
JIMarpamMmon TpeHZa oTobparkaeTcsl cooblieHMe 0 HEBEPHbIX HacTpoMKax «Invalid settings»,
M3MEHUTE MONOCY MNPOMYCKAHMA KOHTYpa, T[OPM3OHTa/IbHYD PpasBepTKY MWAM  Apyrue
COOTBETCTBYHOLME HACTPOMKM, YTOBbLI NPOBECTU MpPaBUJ/IbHbIE USMEPEHUS.

e'MCTOrpaMma gutTepa.
McTorpaMma nokasbiBaeT pacnpejeneHve pesysibTaToB M3MepeHUA AuTTepa. [ayccoBo
pacnpeaenieHMa yKasblBalT Ha CJ/lyYaMHOe ApoXKaHMe, a eCc/u pacnpegeneHme He Mayccoso,
TO 3TO YKa3blBaOT Ha AETEPMMHUPOBAHHbIM JXKUTTEP.
MNocnepgoBatesibHbIM  HaXaTMeM KHOMKM Histogram MOXHO BKJIOYMTb WMAM  OTKJIOYMTb
OTOOpaXKeHMe rMCTorpammbl.
MprmeyaHue. lMpu BbIGOpe yKasaHHOro napameTpa M3MEPEHMA U BKJIOYEHWU OTOBpaxKeHUsA
FMCTOrPamMmbl, BbIGPAHHbIM 3/1EMEHT 6yAeT 0JHOBPEMEHHO OTOGPAXKATLCA U B NMYHKTE MEHIO
Item HacTpoMKM ructorpammbl. Mpu 3TOM YHKUMS aHa/M3a AXMTTEPA B MEHIO HACTPOMKM
rTMCTOrpaMmbl TakKe OGyaeT BKAYeHa. Tun riMctorpammbl ByaeT nepektoyeH Ha «Jitter», a
CTAaTUCTMYECKMM OTCYET M pacrnpesesieHue pesy/ibTaToB M3MEPEHMS [KUTTepa 6yayT
NoKasaHbl B CTOJIGLLAX HA M’MCTOrpaMME B HUXKHEM YacTu 3KpaHa.



e ABTOMaTM4eCKoe MacwTtabupoBaHue.
Ucnonb3yeTcsa A8 aBTOMAaTUYECKOM HACTPOMKM MacluTaba rpadmka. Mocne HaxKaTmMa KHOMKM
Auto Scale, BepTMKaZbHbIM MaclWiTab M CMelleHMe rpaduka 6yayT aBTOMATMYECKM
CKOPPEKTMPOBaHbI 0 ONTUMAJIbHbIX 3HAYEHMM Ha OCHOBE TEKYLIMX KOHMUrypaumm, Tak 4To
NnoJib30BaTeNIM MOTYT NOJIYYMUTb BO3MOXKHOCTb JlydLlEero HabaAeHUA 3a pe3y/ibTaTaMu.
BKknroyeHue usiu omko4eHue pe3ysibmamos UsMepeHuUAa dXxummepa
B MeHI0 HaCTPOMKM AXMTTEPA MNOCNEAOBATE/IbHbIM HaxKaTMeM Result MOXHO BKAYMTbL WMAM
OTK/IIOYUTb OTODOpaXkeHWe pe3ynbTaToB M3MepeHua pgxuttepa. Ecim cratyc yctaHoBneH
BKJIOYEHHbIM, TO pe3y/sibTaTbl M3MEPEHUA [XKUTTEpa OyayT oTobpa)kaTbCA Ha 3KpaHe, Kak
MOKa3aHO Ha pUCYHKe.

[ Jitter{1)

Curr Avg Min Max
TIE 872.1ps 324.6ps -2.258ns 3.935ns 2.109ns
Cycle to Cycle 2.900ns -1.260ns -5.000ns 2.900ns 2.514ns
+Wid to +Wid -2.100ns 180.0ps -2.100ns 3.000ns 2.274ns
-Wid to -Wid 700.0ps -1.060ns -5.000ns 2.100ns 2.436ns

C6poc
B MEeHI0 HAacTPOMKM JKMTTEpa NO HaxKaTMio Reset MOXKHO COpPOCMTL CTAaTUCTUYECKME pe3y/ibTaTbl
M3MEPEHUA IKUTTEPA.

4.21. /lekoduposaHue NpomoKo0Ji08

AHanM3 npoTOKO/MI0B MPUMEHAETCA AN OOHapy)KeHWA OWMOOK, OTNaAKM 060pyAOBaHMA M
YCKOpPEeHMs pa3paboToK, Npu 3TOM 06ecrneyvMBaeTCs BbiNOJIHEHWE NPOEKTOB C BbICOKOM CKOPOCTbIO
M XOPOLUMM KayecTBOM. ZleKoaMpoBaHWE NPOTOKO/IA AB/SAETCA OCHOBOM aHasM3a NpoTokosa. Mpu
NpaBM/IbHOM JAEKOAMPOBAHMM TMPOTOKOJIOB MOXHO MONYyYMTb M MAEHTUDUUMPOBATbL OGO/bLUE
MHdopmaumm 06 owmnobKkax. DS8000-R npegocTtaBnseT yetbipe moayna (Decode 1, Decode 2, Decode
3, and Decode 4) aexkoaupoBaHMA WWH AaHHbIX. JOCTYMHbI CAeaylowme TUMbl NMPOTOKO0B AN
nexkoamposanus: Parallel (napasnenbHbie WwuHbl), RS-232 (onumoHanbHo), 12C (onumoHanbHo), SPI
(onupoHanbHo), LIN  (onumoHanbHo), CAN (onumoHanbHo), FlexRay (onumoHasnbHo), 125
(onumoHanbHO) 1 1553B (onuMoHaNbHO) AN BXOAHBIX CUrHA/IOB B aHa0roBbix KaHanax (CH1-CH4).
T.K. YHKUMM OeKoaMpoBaHMA M CMNOCOObI YCTAHOBKM oauHakoBble ans Decode1, Decode?,
Decode3 u Decode4, To B laHHOM raBe, B KayecTse npmMmepa, 6yaeTt ncnonb3oatbca Decode1.

KNMKHUTE HaBMrauMOHHYK0 MKOHKY B JIEBOM HMMHEM Yray 3KpaHa. B OTKpbIBLUIEMCA MEHH0
KJIMKHUTE Ha MKOHKe Decode 4TOo6bl OTKPbITb MEHIO HACTPOEK AEKOAUPOBAHMA.

Y106bI NONYYUTb MHPOPMALMIO O MapaMeTpax AeKoAUpPOBaHMA, CM. «[lpunoxeHue A: Akceccyapbl
U onuumn».

Mpu npuo6peTeEHUM ONuUUM AEKOAMPOBAHMS aKTUBUPYMTE €e B COOTBETCTBUMM C «[pocMoTp
MHbOpMaLMM 06 oNUMAX>.

4.21.1. JeKkoduposaHue napasiiesibHbiX WUH

MapannenbHada WKWHA COCTOUT M3 JIMHUM [AHHBIX U JIMHUM CUMHXPOHM3auMM. Kak nokasaHo Ha
puUCyHKe HuKe, CLK - 3TO JIMHMA CMHXPOHM3aumMM, Torga Kak Bit0 u Bit1 - 310 0-1 U 1-11 6GUTBI B
CTPOKEe AaHHbIX, COOTBETCTBEHHO. Ocumnnorpad 6yaeT nponsBoAaMTb BbIGOPKY AaHHbIX KaHana rno
HapacTawLemy, cnajarLlemMy 1M HapacTtawlemy / cnagarowemy GpoHTY ONOpHOro reHeparopa u
OLleHMBaTb KaxkAyld TOYKY AaHHbIX (/oruyeckas «1» uaM normyeckmi «0») B COOTBETCTBUM C
3aZlaHHbIM MOPOrOBbIM YPOBHEM.
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B MeHIo HacTpoek gekoanpoBaHua KankHUTe Decode1 — Bus Type. Boibepute «Parallel».

1. BKAoYeHMe U BbIKJOYEHME LUMHDI.
KnvkHuTe Bus Status ana BKAOYEHMA MM BbIKIOYEHUA PYHKUMKU AEKOAMPOBAHMA.
2. Hactpomka cuHxpoHusaumm (CLK).
Knuknute Clock ana BxoZa B MEHIO HACTPOMKM CUHXPOHU3ALMM.
e YCTaHOBKA KaHa/la CMHXPOHM3aLMH.
Knnknute Clock. Bbibepute 060 KaHal CUHXpOHM3aLUmM. AHanoroBble KaHanbl (CH1-CH4)
MOTYT ObITb BblGpaHbl B KA4eCTBE MCTOYHMKA CUHXPOHM3auuKn. Ecan BbiopaHo «OFF», KaHan
CMHXPOHM3aLMKU HE YCTAHOBJIEH, U BbIOGOPKA BbIMNOJIHAETCA, KOrga NPOMCXOAUT Nnepexos Ha
BbICOKMI YPOBEHb B JIMHUM JAaHHbIX BO BPEMSA AEKOAMPOBAHMA.
e 3agaHue TMNa poHTa.
Knkunte CLK Edge. Bbibepute TvMn poHTa. MOXHO 3aaaTb COOp AaHHbIX B KaHane no
nepeaHeMy pOoHTY, 3agHeMY (PPOHTY UM 060MM (DPOHTAM TaKTOBOrO CMrHana.
Rising  : c6op B KaHase gaHHbIX NPOUCXOAMUT NO HapacTaroweMy OpoHTY.
Falling : c6op B KaHasie AaHHbIX MPOUCXOAMT MO cnajaroLemMy QpoHTy.
E==X Both : C60p B KaHaJie AaHHbIX MPOUCXOAMT MO HapacTawleMy U cnajarLiemy
poHTaMm.
e YCTaHOBKa nopora.
EC/IM MCTOYHMKOM TAKTOBOrO CUrHasa BblibpaH aHanoroBbiM KaHan (CH1-CH4), To
Heo6xoauMo ycTaHoBMTb nopor. KnnkHute Threshold. 3atem mMcnosb3ymTe BCMAbIBAOLLYO
uUMdpoBYIO KNaBMaTypy.
3. HacTpo#Ka WuHbI.
KnvkHuTe Bus A1 BXOAa B MEHIO HACTPOMKM LLUMHBI.
e 3a/1aHUE LLUMHDI.
KnnkHute BUS ans Bbi6opa LMMOPOBOM WMHBI ANS NAapaine/ibHOro AEKOAMPOBAHMSA, KaK
MOKasaHo B caejylollen Tabaumue.

WWuHa Pa3pAadH. |Bit X  |KaHan lpumeyvaHue
CH1 1 0 CH1 Width, Bit X, CH ycTaHaBnuBatoTcs
aBTOMATNYECKN U U3MEHUTb UX HENb3s.
CH2 1 0 CH2 Width, Bit X, CH ycraHaBnuBatoTCs
ABTOMAaTNYECKN U U3MEHUTb UX HENb3s.
CH3 1 0 CH3 Width, Bit X, CH ycTtaHaBnuBatoTCs
ABTOMATNYECKN U U3MEHUTb UX HENb3s.
CH4 1 0 CH4 Width, Bit X, Ch ycTraHaBnuBatoTcs
ABTOMATWNYECKN U U3MEHWUTb UX HENb3s.
User 1-4 0 (no - -
yMOnY.)

e YCTaHOBKa pa3pA4HOCTMU.
Ecan BUS BblbpaHa «User», TO MOXHO 3ajaTb pa3pAAHOCTb WMHbl. KankHute Width,
MCMOJIb3ysl BCMJIbIBAOWLYI0 LUMMPOBYIO KNaBuaTypy, 3aZaMTe paspagHOCTb. /JuanasoH
yCcTaHoBKM OT 1 a0 4. o ymon4yaHuto BbiGpaHo 1.

e YKasaHWe KaHaJla JaHHbIX A1 KaXK4oro oura.
Ecnn BUS yctaHoBneH 6on1ee, yeM 1, TO MOXKHO 3aZlaTb KaHa/a AaHHbIX ANS KaxKAoro 6uTta.
Knnknute Bit X. Mcnosb3ys BCh/bIBaOLYO UMGPOBYO KiaBMaTypy, 3agante 6ut. Mo
yMo4aHuio Bbi6paH 0. JocTynHbiM AManasoH oT 0 fo (pa3paaHocTb - 1).
Knvknute CH. Bbibepute KaHana MCTOYHKMKA. AHanorosble KaHasbl (CH1-CH4) moryT 6b1Tb
BblOpaHbl B Ka4yecTBe KaHasla MCTOYHMKA.



e YCTaHOBKa NOpPOroBOro ypoBHA.
Ana OUEHKM NOrnyeckom «1» 1 normyeckoro «0» WKMH HEO6XOAMMO YCTaHOBUTb NOPOroBOe
3HavyeHMe AnA Kaxpgoro aHanorosoro KaHana (CH1-CH4). Korga amnamMtyga curHana
KaHana 6osble, 4eM npeaBapMTE/IbHO YCTAHOB/JIEHHOE MOPOroBoe 3HavyeHue, TO 3TO
onpefenaeTca KaKk JIorMyeckas «1»; B NMPOTMBHOM C/lyyae - siormyeckui «0». KAMKHUTe
Threshold, 1cnonb3ynte BcnbiBatoLLyo UMGPOBYHO KNaBUATypy, YTO6bl yCTaHOBMTb MOPOT.

AMNnuTyZa curHana B

YpoBeHb nopora
KaHane |

1

Jlornyeckum ypoBeHb 0 | 0

e YCTaHOBKa NopajKa CneAoBaHMA.
MocnepoBatenbHbIM KAMKOM no Endian Bbibepute «Normal» nam «Invert» B Kadyectse
nopagKa cnefoBaHMA B LUMHE.

e [lonApHOCTb.
MocnepoBatenbHbIM HaxaTtem Polarity BbibepuTe NONOKUTENBHYIO UM OTpULATEIbHYIO
NONAPHOCTb AaHHbIX.

4. HacTporKM oTo6pakeHus.
Knnknute Display Ana Bxoga B MEHIO HACTPOEK OTOOPaXKeHUSA.

e YCTaHOBKa (popmMaTta oTob6paxKeHus.
KnnkHmite Format. Boibepute dhopmat oTobpaxkeHua WKHbl AaHHbIX. JocTynHble opMaTbl
OTOOpaXKeHMA LWKMHbI AaHHbIX: «Hex», «Dec», «Bin», «ASClII».

e HacTpolKa BepTMKa/IbHOM MO3MLMM LUMHDI.
KnukHute Position. YcTaHOBUTE BEPTMKAJIbHOE MOJIOKEHUE LUMHDI.

e YCTaHOBKa OTOOGParKeHUA METKM.
Knvkuute Label, 4ToGbl BKAKOYMTL MM OTKIOUYUTL OTOOpPaXKeHWEe METKM Mapasie/IbHOro
AekoampoBaHus. Eciv BKItoYEHO, MeTKa LWMHDLI «Parallel» 6yaeT oTobparkatbCa B BEPXHEMN
JIEBOM YACTU LWIMHbI (KOrZa OTOGPaKEHUE LLIMHBI BKJIOYEHO).

e Tabmua cobbITUMN.
KnnkHute Event Table ans Bxoga B MEHK HACTPOMKM COGbITMM. Tabauua CO6bITUM
oTobparkaeT NoapobHy MHPOpMaUMIO AeKOoAMPOBaHUA BO BpeMEHM B (popMe TabamLubl
ANS Nydwero HabalAeHMA AJIMHHBIX NOCNeA0BaTE/IbHOCTEN AEKOAUPOBAHHbLIX AAHHbIX.
MHdopMaumMa O [AEeKoAMPOBaHMM BKAOYaeT B CebA  [AeKOAMPOBaHHblE  JAaHHble,
COOTBETCTBYHLIUN HOMEP CTPOKU M MHDOPMALIMIO O BPEMEHM.

e OTKpbITME MU 3aKpbITUE Tab/IMLbl COBbITUMA.
MocnepoBaTtenbHbiM KaMkom no Event Table Bkawounte mam otkauMte TabAMUy
CO6bITUM. MpU BKAOYEHUU TAb/IMLbI COBLITMI OTOBPAXKAETCA CNeAyLWUA PUCYHOK, KaK
NOKa3aHo HUXe. KNMKHYB Ha «x>» B MPaBOM BEPXHEM Yr/ly TabauLbl, €€ MOXKHO 3aKpbITb.

Homep ctpokn  Bpemst  Ums mogynsa aekoaump. [ekoaup. AaHHble

T £ @.00mN

Tabnvua
CObbITUIA

MapanenbHas
WwnHa
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MNpumeyaHue.

Mpy M3MEHEHUM FOPU30HTA/IbHOM pPa3BepPTKM (popMa CUrHasla, oTobpaykaemas Ha 3KpaHe,
TaKXXe U3MEHUTCA, a TaKXKe byaeT M3MEHEHO obLiee KONMYECTBO CTPOK, COAepKaLLmMX
MHGPOPMALIMIO O IEKOAMPOBAHUU B Tab/IMLLE COObITHM.

OTobpaxkaemas MHpOpMaLMA O 4EKOAMPOBAHHbBIX AAHHbIX B LUMHE CBA3aHa CO
3Ha4YeHMEM FOPU30HTaJIbHOM pa3BEPTKM. YMEHbLUEHWE FOPU30HTa/IbHOM Pa3BEPTKM
MOKET NMOMOYb B NPOCMOTPE NOoAPO6HOM MHDOPMaLMM.

e YCcTaHOBKa (hopmata TabamLpbl COGbITUMA.
Knnkuute Format. Boibepute chopmat oTobpaxkeHua aaHHbIX «Data» B Tabamue cobbITHM.
JocTynHble dpopmartbl BKAOYaT «Hex», «Dec», «Bin», «ASC».

e YCTaHOBKa TMMNa NpocmoTpa.
Knuvkuute View. Bbibepute dopmy Tabnuubl COObITUM Ana npocMoTpa. JocTynHbl ans
Bolbopa «Packets», «Details» u «Payload». Takxe MOXHO KAMKHYTb A/1A Bblbopa
«Packets», «Details» unm «Payload» B BepxHEW YacTh Tab/MLbl COBbITUM.
Mpu BbiGOpe «Packets» BpeMAa U eKogMpoBaHHbIe AaHHble 0TObpaXkalTcsa B Tabamue
cobbIThi. Mpn BblGope «Details» nogpo6Hble AaHHbIE B YKa3aHHOM CTpoke 6yayT
0TOBparkeHbl B TabmLe CObbITUM. ECIM B CTPOKE JaHHbIX OTOBPAXKAETCA «...», 3TO 3HAYMT,
YTO [AEeKOAMPOBaHHbIE JAaHHble OTOOPAXKalOTCA HE MOJIHOCTbI. B 3TOM ciiyyae MOXHO
NPOCMOTpPETb AeTasm B npeactaBneHuun «Packets». MNpu Boibope «Payload» Bce aAaHHble B
YKa3aHHOM CTo/sI6Le 6yayT oTobpaxaTbCsi B Tabauue cobbiTMiM. Ecam B yKasaHHOM
cTonbue oTobpaxaeTca «...», 3TO 3HAYMT, YTO AEKOAMPOBaHHbIE AaHHble 0TOOpaXkalTcA
He MOJIHOCTb. B 3TOM cCsiyyae MOXKHO MNpPOCMOTpeTb AeTaM B NpeacTaB/ieHWUU
«Packets».

® DKCMOPpT.
Mpn BblGOpe <«Packets» MOXHO 3KcCnopTMpoBaTb BpeMA MW  COOTBETCTBYHOLIME
AeKoaupoBaHHble AaHHble. KnukHuTe Export. MoABUTCA MEHI0 COXpaHEeHMA HaCcTpoeK.
MOXHO 3KcnopTupoBaTb TabaAMUy AaHHbIX MAKETOB BO BHYTPEHHIOW MNAaMATb WMJIU
BHelHee 3anomuHatowee USB-ycTpoMcTBO (ecnu ycTaHoBieHo) B d¢opmaTte CSV.
Mogpo6Hee cM. «CoxpaHeHUE U Bbi30B>.

e [lepexoa.
YcTaHoBUTE pabouni pexkmm ocumanorpada Ha «STOP». 3aTem BblibepuTe AaHHbIe 3a
yKa3aHHoe BpeMs M3 TabauLupbl CObbITUM. KankHuTe Jump to. JaHHble oTo6pa3AaTca B
LeHTpe 3KpaHa.

¢ /lekoanpoBaHue.
HacTpolKka 3Toro MeHw no3BosisieT 6bICTPO NMPOCMATPMBATb COOTBETCTBYIOLME Tab/IULIbI
CO6bITUM YeTbipex moaynen aekoampoBaHua (Decodel, Decode2, Decode3, Decode4).
Knnkunte Decode. Bbibepute Moay/ib Ae€KOAMPOBAHMA.

5. LlymonopaeneHue.
Knnmkunte Settings — Noise Reject ansa BKAOYEHMA WMAM OTKAOMEHMA  DYHKUMM
wymonoaasnenua. LlymonogaesneHne no3sonfeT yJanauTb [JaHHble, 4YbA AJIMTENbHOCTb
HeAoCTaTOYHa BO BPEMEHM Ha LUMHE, M YCTPAHUTb BCMJIECKM NMOMEX B peasibHOM uenu. Korga
LyMonozaBaeHWe BKIKOYEHO, TO KAuKHKUTE Reject Time. Ucnonb3ya umdpoByto KnaBuatypy,
YCTAaHOBMTE KE/JaeMoe Bpems MoJaB/ieHus. JOCTYyMHbIM [MarnasoH BpeEMEHM MoAaB/EHMA
coctaBnser otrO0cpgo1c.



4.21.2. AekoduposaHue npomokosa RS-232 (Onyus)
MocnepoBatenbHas wuHa RS-232 cocTouT U3 IMHMKM nepegayn AaHHbIX (TX) M aMHUKM nprema
AaHHbIX (RX).

Rx Tx
DeviceA DeviceB
Tx Rx

B otpacneBom ctaHaapte RS-232 mncnosb3yeTtcs «J/lorMyeckoe oTpuLaHue», T.€. BbICOKMIM YPOBEHb
COOTBETCTBYET /IOrMYeCKOMY «0», a HU3KUM YPOBEHDb - JIOTUYECKOM <« 15,

0 0 0 0
1 11 1 1 1

B wwnHe RS-232 ckopocTb B 604ax MCNonb3yetcA ANA NpeacTaB/ieHMA CKOpPOCTM nepegaym (a
MMEHHO 6MTOB B CEKYHAY) JaHHbIX. Heob6xoAMMO YCTAHOBUTb HauvasibHblM 6GUT, GWUTbI AAHHbIX,
KOHTPO/IbHbIM 6UT (HE06A3aTE/IbHO) U CTOMOBBIM GUT ANA KaKA0ro Kajpa AaHHbIX.

Data Bit

g s
g 503yD
g doxs

Start Bit: MHdOpMMpPyeT 0 Hayane NOCbIJIKM AaHHbIX.
Data Bit: ykasbiBaeT KOIMYECTBO OUTOB JaHHbIX, (DAaKTUYECKM COAEPHALUMXCA B KaXKA0M
Kagpe (bpenme) aaHHbix. Check Bit: ucnonbsyeTtcsa Ana npoBepKM NpaBUIbHOCTU Nepeaym
JAaHHbIX.
Stop Bit: MHdOpMMpyeT 06 OKOHYAHMM NOCBINIKM AaHHbIX.
B MeHIo HacTpoek aekoampoBaHMa KaMKHUTe Decode1 — Bus Type, Bbibepute «RS232».
1. BKAtoYeHWe UK BbIKNOYEHME LWIMHDI.
KnukHuTe Bus Status gnsa BKAOYEHMA MM BbIKIOYEHMA PYHKUMM AEKOAMPOBAHUA
2. bbicTpoe KonMpoBaHWe HacTpoeK 3anycKa RS-232 ana gekoauposaHmAa RS-232.
Knukuute Copy Trig, 4To6bl CKOMMpPOBaTb TEKYLUME HACTPOMKM 3amnycka no RS-232 wu
NPUMEHUTb MX K QYHKUMM [eKogmpoBaHMA RS-232 (ycTaHOBMTb COOTBETCTBYHOLME
napameTpbl AeKkoaupoBaHMA RS-232 aBTomatuyecku). HacCTpPoMKM KaHana MCTOYHMKA
3arycKka CKOMMPYIOTCS B HAaCTPOMKM KaHasla MCTOYHMKA TX AeKoaupoBaHusa. Takxke 6yayTt
CKOMUPOBaHbl HACTPOMKM MOPOroBOro YPOBHS AJ1si aHAJ/IOrOBbIX KaHA/I0B.
3. YcTaHOBKa CKOPOCTM nepeaaydu.
JocTynHbl cnegyouwme cnocobbl yCTaHOBKM CKOPOCTU Nepeaayn:
e KnnKkHMTe Baud. 3ateM ycTaHOBMTE MO/Ib30BAaTE/IbCKYHD CKOPOCTb B 604aX C MOMOLLbLO
oTo6parkaemMom LUMdPOBOM KaaBMaTYpbl.
e KnmnkHute Baud. 3ateM BbIGEpPUTE CKOPOCTH M3 NpeAyCTaHOBJIEHHbIX 3Ha4YeHMM: 50 bps, 75
bps, 110 bps, 134 bps, 150 bps, 300 bps, v T.4.
4. YcTaHOBKa UCTOYHMKA.
KnMKHUTe Sources ans BXoAa B MEHIO HAaCTPOEK UCTOYHMKA.
e YCTaHOBKa UCTOYHMKA TX M nopora.

- KnmkHute TX 1 BbiGEpUTE HYXKHbIM KaHan. JocTynHble kKaHanbl: OFF, CH1-CH4.

- Knuknute Threshold. 3aTtem, mcnonb3ysa BCn/biBawowylo UMMPOBYHO KhaaBuaTypy,
3aZlaMTe MNopor MCTOYHMKa TxX. MpU U3MEHEHMM Mopora MCTOYHMKA TX Ha 3KpaHe
NOSBNAETCA NYHKTMPHAA JIMHWMA, oTobpakatowas TeKyLMM MOpOroBbld YPOBEHb.
[yHKTUMpHAA NMHUA MCYe3aeT MPUMEPHO Yepe3 2 C MNocJsie NpeKpalLeHUsa U3MEHEHMUA
3Ha4YeHusA nopora.



e YCTaHOBKa MCTOYHMKA RX 1 nopora.

Mcnonb3ymTe aHaJIorM4YHbIM BbilENnpMBEAEHHOMY CMOCO6 YCTAHOBKM MCTOYHMKA RX M
YCTaHOBKM MNopora (ToJ/IbKO Korja KaHas MCTOYHMKA RX HAaCTpoeH Ha aHa/I0roBbIM KaHas
(CH1-CH4)).

MpumeyaHne. UCTOYHUKM TX M RX HE MOryT 6bITb OAHOBPEMEHHO YCTaHOBJIEHbI B «OFF >,

e [loNApHOCTb.

MocnepoBatenbHbIM HaxatMeM Polarity BbibepuTe NOAAPHOCTb AaHHbIX NPU nepeaade.
Bo3MoxHbl BapuaHTbl «Normal» (nonoxuTtenoHasa) uam «Ilnvert» (otpuMuaTtenbHas).
- Normal: wucnonb3yetcss formMka OTpuUaHMA. BbICOKMIM ypoBeHb YKasbiBaeT Ha
Jlornyeckmm «0»; HU3KUIM YPOBEHDb - HA JIOTMYECKYIO «1>.
- Invert: ucnonb3yeTca norMka oTpuLAHKUSA. BbICOKMIM YpOBEHb YKa3biBAET HA JIOTMYECKUM
«1»; HU3KMIM YPOBEHD - HA JIOFUYECKYHO «0>.
5. YcTtaHOBKa nakeTa AaHHbIX.
KnukHute Settings ana BXxoZa B MEHIO HAaCTPOMKM MaKeTa AaHHbIX.
e /laHHbIE.
Knvknute Data, yCTaHOBMTE KOIMYECTBO OGUTOB AaHHbIX, (DaKTUYECKU COAEPKALLMXCA B
KaXX4O0M Kaape AaHHbIX. JoCTynHblie BapuaHTbl pa3pAagHOCTU: 5 6UT, 6 6UT, 7 BUT, 8 BUT
M9 ourt.
e YeTHOCTb.
Mcnonb3lyeTca ANa NPOBEPKM MNPaBMIbHOCTM MNepefadun AaHHbiX. Kankaute Parity u
YyCTAHOBUTE TPEGYEMbIM PEXKMM KOHTPOIA YETHOCTM.

- None (HeT): yKasbiBaeT, 4YTO BO BpeMA nepejavyv He NoABAAETCA HM OAHOro
KOHTPOJIbHOro 6umTa.

- Even (YeTHbIM): yKasblBaeT, 4YTO 06LlEe KOAMYEeCTBO «1» B 6GaMTe JaHHbIX M
KOHTPOJIbHOM OMUTE ABNAETCA 4YeTHbIM YMCNoM. Hanpumep, Korga otnpasnsetca 0x55
(01010101), B Ka4yecTBe KOHTPOJIbHOro 6UTa AobaBnaeTca «0».

- Odd (HeuyeTHbIM): yKa3biBaeT Ha TO, YTO 0O6LLEE KOJIMYECTBO «1» B GaMTe AaHHbIX M
KOHTPOJIbHOM GUTE ABNAETCA HeyeTHbIM 4ncioM. Hanpumep, Korga otnpasnsetca 0x55
(01010101), B KayecTBe KOHTPOJIbHOrO 6MTa A0GaBAAETCA «1».

¢ CTONOBbIN GUT.
KnnkHute Stop Bit 1 ycTaHOBMTE CTOMNOBLIM BUT NOCAE KaxKAoro dperma AaHHbIX. JoCTynHbie
BapuaHTbl: 1 bit, 1.5 bits, 2 bits.
e [lopAagoK 6UTOB.
KnvkHute Endian gns Boi6opa «LSB» nam «MSB». o yMon4aHMIo BbiIopaHo «LSB».
- LSB: Mnagwmi 3Havalmm 6UT cineayeT 3a CTapToBbIM 6UTOM, T.€. NepesaeTcsi NEPBbIM.

0q
g
219
€19
viq
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19
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aq
quq
9
g
aq
g
ouq

t- t-

LSB MSB
- MSB: cTapwui 3Havawmm 6UT caeayeT 3a CTapTOBbIM BUTOM, T.€. NepesaeTcsa NEPBbIM.

e[lakeTHOe oTOOpaKeHue.
KnnkHute Package, 4ToObl BKIOYMTb MM OTKIIOYMTL OTOOPaXkeHWe NakeToB Npu nepegave
AaHHbIX. ECM OHO BKAOYEHO, TO HECKOJIbKO 6JIOKOB JaHHbIX OyAyT oO6beauHEHbl vepes
pasgenuTesnb.

e Pazpgenntens.
Knvknute Separator u BbibepuTe pasgenntenb Nnaketa Npuy nepegaye JaHHbiX. [Ansa Bbibopa
AocTynHbl BapuaHTbl 0A(LF), OD(CR), 20(SP), O(NUT).

6. HacTpolKku oTo6paxkeHus.
KnvkHute Display Ans Bxoaa B MEHIO HaCTPOEK OTOGpaxKeHus.

eYCTaHOBKa (popMaTta 0ToO6parkKeHus.
KnvkHute Format. Boibepute dopmat oToOpakeHMs WKHbl AaHHbIX. JOCTynHble ¢opmartbl
OTOOparkeHMSA WKHbI AaHHbIX: «Hex», «Dec», «Bin», «ASCll».



e HacTpoMKa BepTMKa/IbHOM MO3MLMM LUMHDI.
KnnkHuTte Position. YcTaHOBUTE BEpPTUKA/IbHOE MOJIOXKEHME LUMHDI. .
e YCTaHOBKa OTOOpaXKeHMA METKM.
KnkHute Label BkauuTe MAM OTKAOUMTE OTOOpaXKeHMe MEeTKM AeKOAMPOBAHMA LUMHbI
«RS232-TX» u/mnmn «RS232-RX». Ecan BKAKOYEHO, MeTKA WKHbI «RS232-TX» u/mnm «RS232-
RX» 6ynetr otobpaxkaTbCA B BEPXHEM NIEBOM YaCTU LWMHbI (KOrga OTO6parKEHME LUMHBI
BKJIIOYEHO).
e TabmMua cobbITUM.
KnnkHute Event Table anda Bxoaa B MEHIO HACTPOMKM TabimLbl CO6bITUM. OHa oTo6pakaeT
NoApOGHY0 MHpOPMaLUIO AEKOAMPOBaHMA B NOpsAAKe BpeMeHW B popme Tabauubl, 4YTOObI
Nyywe Habnwaatb A/MHHbIE AEKOAMPOBaHHble AaHHble. WHdopmauma AeKoaMpOoBaHMA
BKJIOYAET B Ce64 AEKOAMPOBaHHbIE AaHHble (TX M/unn Rx), COOTBETCTBYIOLMIA HOMEP CTPOKM,
Bpema U MHdopMaumio 06 owmbkax (Tx u/unm Rx).
- OTKpbITME M/IM 3aKPbITUE TabMLbl COObITUM.
MocnepoBatenbHbiM HaxkateM Event Table BkaouMte MAM OTKAKUMTE TabauLy
CO6bITUM. KNMKHYB Ha «x» B MPaBOM BEPXHEM Yray Tab/MLbl, €€ MOXKHO 3aKpbITb.
Kpome Toro, Koraga npvbopa OCTaHOBJ/IEH (CTATyC 3axBaTa B COCTOAHMM «STOP»), TO
MOXHO Bbl6paTb K/IMKOM JIl0O6Yyl0 CTPOKY M MPOCMOTPETb COOTBETCTBYIOLLYHO
MHdOpMaLMIO O AEKOAUPOBaHMM.
MNpumeyaHue.
MpW M3MEHEHUM TOPU30HTA/IbHOM pa3BepPTKM popMa CUrHana, oTobpaxkaemas Ha
3KpaHe, TaKXe U3MEHMUTCA, a TaKXe 6yaeT M3MEHEHO obLuee KOMYECTBO CTPOK,
coaepalmx MHPOPMaLIMIO 0 EKOAMPOBAHUM B Tab/IMLLE COObITHNA.
OTtob6parkaeMmasa MHDOpMaUUa 0 4EKOAMPOBAHHBIX AAHHbIX B LUMHE CBA3aHa CO
3HAYEHMEM FrOPU30OHTA/IbHOM pa3BEPTKM.
YMEHbLUEHUE TOPU3OHTA/IbHOM Pa3BEPTKM MOXKET NMOMOYb B MPOCMOTPE MoApPO6GHOM
nHbopmaumm.
e YcTaHOBKa popmaTta TabamLbl COBbITUM.
KnukHute Format. BoibepuTte dpopmat oTobpaxeHnsa AaHHbiX «Data». JocTtynHblie dopmarthbl
BKAOYaKOT «Hex», «Dec», «Bin», «ASC».
eYCTaHOBKa TMMNa NpocMoTpa.
KnnkHuute View. Boibepute popMy Tabmubl COGbITMM A5t npocMoTpa. JoCTymHbl 415 Bbl6opa
«Packets», «Details» n «Payload».
Mpu BbIGOpe «Packets» BpeMA U AeKOAMPOBaHHblE AaHHble OTOOpa)kalwTcA B Tabauue
co6biT. [Mpu BbiGope <«Details» noApo6HblIE AaHHbIE B YKa3aHHOM CTpOKe 6yayT
oTobpakeHbl B Tabamue cobbiTvi. Mpu Bbibope «Payload» Bce gaHHblE B yKa3aHHOM CTo6Le
6yayT oTo6paxkaTbCA B Tab/MLE COBbITUN.
® DKCMOpT.
lMpu BbIGOpe «Packets» MOXHO 3KCNOPTMPOBATb BPEMA M COOTBETCTBYHOLIME AEKOAMPOBAHHbIE
JaHHble.  KnukHute Export. [loABMTCA MEHI COXpaHEHMA HacTpoeK. MOXHo
3KCNOPTMPOBaTh TabAMLY AaHHbIX NMAKETOB BO BHYTPEHHIOW NaMATb MM Ha BHellHee
3anomMmHatolee USB-ycTporcTBo (ecam yctaHoBneHo) B dopmate CSV. MNMoapo6Hee cM.
«CoxpaHeHMe 1 BbI30B>.

e [lepexoga.
YcTaHoBUTE paboumii pexum ocumanorpada Ha «STOP». 3aTeM BblibepuTe JlaHHbIE 3a
yKa3zaHHoe BpeMsa M3 Tabauubl cobbiTMM. KankHuTe Jump to. [aHHble oTo6pas3aTca B
LeHTpe 3KpaHa.

¢ /lekogupoBaHue.
HacTpolKa 3TOro MeHi Mo3BoJISET 6GbICTPO MPOCMATPMBATbL COOTBETCTBYOLME TabaMLbl
CO6bITMM YeTblpex Moaynen aekoaupoBaHusa (Decodel, Decode2, Decode3, Decode4).
KnnkHute Decode. Bbibepute Moay/ib AE€KOAMPOBAHMA.



7. MNpeactaBneHme oWMOOK NpU AEKOAUPOBAHUM.

Mpu gekoampoBaHum RS-232 MoryT BO3HMKaTb OLIMOKM YeTHOCTU, n/mnnam EOF (KoHew Kazgpa).

¢ OLUMOKM YETHOCTM.
Ecan BOo Bpemsa AeKOAMpPOBaHMA OOHapy)KeHa OWMOKa YeTHOCTM, TO OHa O0TobpasmTCA
KpacHbIM UBETOM. Hanpuvmep, Korga «none» BbIOGPaHO A/1A KOHTPOJIA YETHOCTM Ha
nepeaarollen MHUM, a «odd» BbIGpaHO AN1A KOHTPO/IA YETHOCTU Ha NMPUEMHOM JIMHUKM, TO
noaBnAAeTcsa cnegywoulaa MHpopmauusa o6 owmbke YeTHocTH - [ (ee popmMa oTobpaKkeHMA
CBSi3aHa CO 3HAYEHMEM FOpPM30HTa/IbHOM pa3BepTKM). Mpu 3TOM NepBOE YMUC/IO B 8-3HAYHOM
yucne (00000100) aBnsAeTCA HEYETHbIM YMCSIOM, U BUT YETHOCTU JOJIKeH ObiTb paBeH 0.
OaHaKo GWMT YETHOCTM, OBHApYKEHHbIM Ha Tx, paBeH 1; U, cnefoBaTe/NIbHO, BO3HMKAET

OLWMOKa YETHOCTMH.

RIGOL &iop (H s00us

{ Data:00001010 ——————————{ Data:00100000

F=100mv "\E
+4.00mV

e OwmbKa KoHua Kagpa EOF.
JTa owKnbKa BO3HMKaeT, Koraa ycnosue EOF (KoHew Kagpa) He BbinoaHseTcA. Hanpumep,
ecnu Stop Bit yctaHoBneH B 1,5, HO haKTMYECKUIM CTOMNOBLIM 6MT MeHblie 1,5 6uT. Toraa
0TOOpaxaeTcsa KpacHbIM UBeTOM m MHbopMauma 06 owmnbke (ee cdopmMa oTOGpaxKeHMA
CBfi3aHa CO 3HAYEHWEM TOPM30HTAJIbHOM Pa3BEPTKM), YTO OTOGpAKAETCS Ha CAeAyoLEM
PUCYHKe.
RIGOL &P |

{ Data:1111110 —————( Data:0110000 { Data:0110000

|| e B ——
¢ OWMOKKM YEeTHOCTU MU KoHua Kaapa EOF Error.
Mpu 06HapyXEeHUM KaK OLUIMOKM YEeTHOCTH, Tak 1 owmnbKn EOF oTobparkaetca mHdopmaums

oTyeTa 06 OWMOKe (ee dopMa OTOGPaXKEHMS CBAi3aHA CO 3HAYEHMEM TFOPWU3OHTasIbHOM
pa3BepTKM), KaK NOKa3aHO Ha C/elytolemM pPUCYHKE.

RS232-TX
4@\ Data:00001111 “‘ Data:00001111



4.21.3. /JlekoduposaHue wuH I12C (Onyus)

Ocumnnorpacd Npou3BOAUT BbIGOPKY CUrHasia M onpegensaeT KaxAyl TOYKY AaHHbIX, KaK
JIOTUYECKYIO «1»> UM Nnormyeckmnm «0» B COOTBETCTBMM C 3aJaHHbIM MOPOrOBbIM YPOBHEM.
NocneposatenbHas WKHa 12C cOCTOUT U3 IMHKUM CUHXpOHM3aumM (SCLK) 1 aMHMKM nepesaym
AaHHbIX (SDA).

SCL: c6op SDA no HapacTawweMy Ui nagarowemy dpoHTy cMrHana

CUHXpOHM3auun. SDA: yKasbiBaeT KaHan AaHHbIX.

il | I

B MeHIo HacTpoek aekoampoBaHMsa KaMKHUTe Decode1 — Bus Type. Boibepute «I2C».
1. BKAOYEHME UM BbIKNOYEHUE LMHDI.
KnvkHuTe Bus Status ana BKAOYEHUA MM BbIKIOYEHUA DYHKUMKU AEKOAMPOBaHMA.
2. bBbIcTpoe KonupoBaHWe HacTpoek 3anycka 12C ana aekoamposaHusa 12C.
KnnkHute Copy Trig, 4To6bl CKOMMpPOBaTb HACTPOMKM TAaKTOBOIO CMIHasa M CUMrHasa AaHHbIX
(SCL u SDA) 3anycka no 12C u npuMeHUTb UX K dYHKUMM aekoamposaHma 12C (SCL u SDA).
Takxe 6yayT CKONUPOBaHbI HAaCTPOMKM MOPOroBOro YPOBHA AJ1A aHa/I0roBbIX KaHasloB.
3. YcTaHOBKa UCTOYHMKA.
KnvKkHUTE Sources ans BxoAa B MEHIO HAaCTPOEK UCTOYHMKA.
¢ YCTaHOBKa MCTOYHMKA KaHa/la CMHXPOHM3ALUMKU M Nopora.
KnnkHute SCL 1 BbiGepUTE HYKHbIM KaHan. JocTynHble KaHanbl BKAoYaoT OFF, CH1-CH4.
Knnknute SCL Thre. 3atem, ucnonb3ys BCh/biBalLWy UUGMDPOBYIO KnaBuaTtypy, 3aJamTte
nopor MCToYHMKa TX. [py M3MEHEeHWM nopora MCTOMHMKA TX Ha 3KpaHe noABaAeTcA
NYHKTMPHAs JIMHMA, OTOobparkamolas TEKYLMM MOPOroBbld YpoBeHb. [lyHKTMPHas NUHMA
McyesaeT NPMMEPHO Yepes 2 € Nocse NpeKpaLLeHna U3MEHEHMUA 3HaYeHUA nopora.
¢ YCTaHOBKa MCTOYHMKA KaHana AaHHbIX 1 nopora.
Ucnonb3ymTe aHaNorM4YHbIM BbllLENPUBEAEHHOMY CMOCO6 YCTAHOBKM MCTOYHMKA M nopora
KaHa/la JaHHbIX (TOJIbKO KOrga MCTOMHMK KaHasla JaHHbIX BbiI6paH, KaK aHa/loroBbliA KaHa
(CH1-CH4)).
e CMeHa UCTOYHMKOB.
KnnkHnte Exchange ansa soibopa «SCL/SDA» mnam «SDA/SCL», 4To6bl MOMEHATL MECTaMM
MCTOYHUKM TEKYLLEro KaHana CMHXPOHM3ALMK M KaHana aHHbIX.
4. BknwoyeHne nHdbopmaumm 06 agpece 6UT «R / W,
Ans wuHbl 12C Kax bl Kagap AaHHbIX HaYMHaeTca ¢ MHdopmaumum 06 agpece. MHdopmaums
06 agpece BK/OYaeT B cebA agpec yYteHua U agpec 3anucu. lMocnefoBaTeslbHbIM KJIMKOM MO
R/W ykaxute, coaepxuT M nHdopmauma o6 agpece 6ut «R/W». Korga BbibpaHo «With», 6uTt
«R/W» 6ygeT BKIOYEH B MHMOpMaumio 06 agpece U pacnosiodeH B MaaJwem 6uTte; Koraa
Bbi6paHo «Without», 6UT «R/W>» He ByaeT BK/l0YEH B MHOpMaLmio 06 agpece.
5. HacTpoliku oTo6parkeHums.
KnvkHute Display Ans Bxoaa B MEHIO HaCTPOEK OTOGpaXKeHus.
eYCTaHOBKa (popMaTta 0TO6parkeHus.
KnvkHute Format. Boibepute dopmaTt oToOpakeHMs WKHbI AaHHbIX. JOCTynHble ¢opmartbl
OTOOpaXKEHMA LWMHbI AaHHbIX: «Hex», «Dec», «Bin», «ASCll».
e HacTpolKa BepTMKa/IbHOM MO3MLMM LLMHbI.
KnnkHute Position. 3atem ycTaHOBUTE BEPTUKAJIBHOE MOJIOXKEHUE LUMHDI.
¢ YCTaHOBKa OTOGparKeHUA METKM.
KnnkHuTe Label, BKAIOUMTE MM OTKIIOUMTE OTOOpaXKeHME METKU AEKOAUPOBAHMA LUMHDI
«|2C». ECnv BKAOYEHO, METKA WKHbI «I2C» ByaeT oTo6paxKaTbCs B BEPXHEW JIEBOM YaCTH
LUMHbI (KOraa oTobpayKeHMe LWMHbI BKIKOYEHO).




e Tabmua cobbITUMN.
KnmkHute Event Table ana Bxola B MEHIO HACTPOMKMU COGbITMM. Tabauua cobbITUM
oTobparkaeT noApo6HYH MHMOPMaUMIO AEKOAMPOBAHUA B MNOPSAKE BPEMEHU B dopme
Tab/Mubl, 4YTOObI Nydwe HabAwAaTb AJIMHHbIE AEKOAMPOBaHHble AaHHble. MHdbopmaumsa
JIEKOIMPOBaHMA BKJIOYAET B Ce6A [1€KOAMPOBaHHbIE AAHHbIE, COOTBETCTBYIOLLMIA HOMEP
CTPOKM, Bpema U nHdopmaumio 06 olimbKax.

¢ OTKpbITME MK 3aKpbITUE TabMLbl COBLITHM.
MocnepoBatesibHbIM KMKOM no Event Table BkaouuTe MM OTKHOUMTE TabaMLy COGbITUM,
KaK NMOKa3aHO Ha PUCYHKe HuKe. KIMKOM no «X» B NPaBOM BEPXHEM YIy TabauLbl, €€ MOXKHO
3aKkpbiTb. Kpome TOro, Korga ycrtaHoBneH crtatyc npubopa «STOP», TO MOXHO Bbl6paTb
YKa3aHHYH CTPOKY M NPOCMOTPETb COOTBETCTBYHOLLYH MH(MOPMALMIO O AEKOAMPOBAHUM.

Homep cTpoku Bpemsi R/W 6ut Agpec [lekoanpoBaHHble AaHHble [ToaTBEpXAEHWE

]

Tabnuua
cobbITUI

Read

T

12C LWwuHa

MNprvmeyaHue.
Mpy M3MEHEHUM FOPU30HTA/IbHOM pPa3BePTKM (popMa CUrHasla, oTo6paykaemasl Ha 3KpaHe,
TaKXXe U3MEHUTCA, a TaKXKe byaeT M3MEHEHO obLiee KONMYEeCTBO CTPOK, COAepKaLLmMX
MH(POPMALIMIO O IEKOAMPOBAHUU B Tab/IMLE COOLITHM.
OTo6parkaemasa MHdpopMaumsa 0 4eKOAMPOBAHHbIX AAHHbIX B LUMHE CBA3aHa CO
3HAYEHMEM FOPU30HTAJIbHOM pa3BEPTKM.
YMEHbLLEHWE FOPU3OHTA/IbHOM Pa3BEPTKM MOXKET MOMOYb B MPOCMOTPE NoApO6HOM
MHbOpMaLmK.

e YcTaHOBKa popmaTta TabmLbl COBbITUM.
Knnknute Format. Beibeprte dbopmaT oTobparkeHmsa AaHHbIX «Data» B Tabauue CobbITHM.
JocTtynHble dopmaTtbl BKIYaOT «Hex», «Dec», «Bin», «ASC».

e YCTaHOBKa TMMNa NpocMoTpa.
Knvkaute View. Bbibepute ¢opMy Tabamubl COGbITMM Aas npocMoTpa. JoCTyrHbl A4S
Bblbopa «Packets», «Details» u <«Payload». TakXe MOXHO KAMKHYTb AN Bbloopa
«Packets», «Details» unu «Payload» B BepxHeln YacTu TabimLbl COBbITUMA.
MNpu BbiGOpe «Packets» BpemMa U AeKoAMpPOBaHHbIE JaHHble OTobpaXkalTca B Tabamue
co6blTuM. lMpu Bbibope <«Details» noapobHble AaHHble B YKasaHHOW CTpoKe 6yayT
oTo6pakeHbl B Tab/mLe COObITUIM. EC/IM B CTPOKE AaHHbIX OTOBGPAXKAETCSA «...», 3TO 3HAYMT,
YTO AEKOAMPOBaAHHbIE AaHHble OTOOPAXKAOTCA HE MONHOCTbI. B 3TOM Ciyyae MOXKHO
NPOCMOTPETb AeTa/iM B npeacTaBneHumn «Packets». Mpu Boibope «Payload» Bce faHHble B
yKa3aHHOM cTonbue 6yayT oTo6paxkaTbCs B Tabsmue cobbiTui. Eciv B ykasaHHOM CTo/16LE

oTobOpaXkaeTcA «..», 3TO 3HAYMT, YTO JAEKOAUPOBaHHblE AaHHble OToOpaKawTcA He
MOJIHOCTbIO. B 3TOM c/lyyae MOXKHO NMPOCMOTPETbL AeTanu B NpeacTaBaeHnn «Packets».
e DKCMOpT.

Mpu BbIGOpPe <«Packets» MOXHO 3KCrnopTMpoBaTb BpeMAs W COOTBETCTBYHOLME
AeKoaupoBaHHble aaHHble. KavkHute Export. [loABUMTCA MEHI0 COXpaHEeHWA HacTpoekK.
MOXHO 3KcnopTMpoBaTb Tab/MuUy JaHHbIX MAaKeTOB BO BHYTPEHHIOW MaMATb MM
BHellHee 3anoMuHatollee USB-ycTpoMcTBo (ecsm yctaHoBneHo) B dopmaTt CSV.
MogpobHee cm. «CoxpaHeHME U BbI30OB»>.



e [lepexog.
YcTaHoBUTE paboumii pexum ocumanorpada Ha «STOP». 3aTeM BblibepuTe JlaHHbIE 3a
yKasaHHoe Bpems U3 Tabsmubl cobbiTuM. KnvkHnTe Jump to. JaHHble oTo6pas3saTca B
LeHTpe 3KpaHa.

o /leKkoamMpoBaHMe.
HacTpoika 3TOro MeHi Mo3Bo/ISIeT GbICTPO MPOCMATPUBATb COOTBETCTBYIOLWME TabGAMLbI
CO6bITMM YeTbipex Moaynen aekoaupoBaHusa (Decodel, Decode2, Decode3, Decode4).
KnnkHute Decode. Bbibepute Moay/ib Ae€KOAUPOBAHMA.

6. WMHdopmauusa 06 agpece nNpu AEKOAMPOBAHMM.

B wuHe 12C Kax/abli Kaap AaHHbIX HAaYMHAeTCa ¢ MHdopMauum 06 ajpece (BKaYas azpec
yTeHna u agpec 3anumcu). B mHdopmaumn 06 agpece «Read» obo3HavaeT agpec 4TeHMA
(Hanpumep <«Read:60»), a «Write» ob6o3Ha4aeT agpec 3anumcu (Hanpumep, «Write:61»).
TaKkXe MOXHO YyCTaHOBUTb MHGOpMaumio 06 agpece, YTOObl BKAOYMTb MM UCKIHOYMTb OUT
«R/W>.

T fc mimmy A
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MHdbopmaunsa 06 anpece (Aopec yTeHus)
7. ﬂpep,CTaB}'IeHMG OLLUMBOK npu aekoamMpoBaHuun.

Mpu paekoauposaHmu 12C, Korga 6T noaTeepxaeHusa paseH ACK 1, Bo3HMKaeT owmbka ACK.
Koraa o6Hapy:keHHblt ACK paBeH 1, TO KpaCHblM LBETOM OTO6paxkaeTca MHbopmauus o6
owmnbke «A:1» (bopma OTOBparKEHMA CBA3aHA CO 3HAYEHWMEM TOPM3OHTA/IbHOM Pa3BEPTKM U
dopmaToM 0TOBpaXKEHUA LWMHDI).
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4.21.4. AekoduposaHue wuH SPI (Onyus)

lUuHa SPl nocTpoeHa Ha KOHMUrypauuu «Beaylvi-BeJOMbIM» U 0BbIYHO COCTOMT M3 JIMHUM
Bbl6opa MuMKpocxembl (CS), anMHMM cuHxpoHmsaumm (SCLK) v anHumM aadHbix (SDA). Mpu atom
CTPOKM AaHHbIX BK/OYAKOT B Ce6A CTPOKY AaHHbIX r/TaBHOro Bxoga / nog4MHEHHOro Boixoga (MISO)
M CTPOKY JaHHbIX rNaBHOro Bbixoda / noguuvHeHHoro Bxoga (MOSI). Ocumnnorpad npomsBoamT
BbIOOPKY AaHHbIX KaHasia Mo HapacTawleMy uav nagatowemy (ppoHTYy TaKTOBOro CUrHana (ecnamv
MCTOYHUKOM ABJISIETCA aHA/MIOrOBbIM KaHas, ocumaniorpad Takke 6yJeT OUEeHMBATb KKyl TOYKY



JaHHbIX (NlornMyeckas «1» UM NOTUYECKUM <<0>>) B COOTBETCTBUM C 3a[laHHbIM NOPOroBbiM YPOBHEM.

SCLK

MOSI

Master "l Slave
<« MISO SCLK
. son | N

(MISO/MOST)

A

[&S)

B MeHIo HacTpoek aekoampoBaHua KinkHMTe Decode1 — Bus Type. Boibepute «SPI».

1.  BKOYEHME UM BbIKAOYEHUE LWIMHDI.
KnvkHuTe Bus Status ana BKAOYEHUA MM BbIKIOYEHMA DYHKUMKU AEeKOAMPOBaHMA.

2. bbicTpoe KonupoBaHWe HacTpoek 3anycka SPl gna aekoauposaHua SPI.
KnnkHute Copy Trig, 4To6bl CKOMMpOBaTb HAaCTPOMKM 3anycka no SPl M NpUMeHUTb MX K
dYHKUMKM gekogmpoBaHMA SPI (ycTaHOBKa COOTBETCTBYHOLMX NapamMeTpoB geKoaupoBaHua SPI
aBTOMATUYECKM). [Na aHanoroBbiX KaHa/sOB HAaCTPOMKM MOPOrOBOro YPOBHSA TaKe 6yayT
CKOMMUPOBaHbI.

3. Pexum.
KnakHite Mode ans Bxoga B MEHI0 HAcTpoek pexuma. KnvkHute Mode ans Bbibopa «Timeout»
MK «CS».

eTimeout: MOXHO BbINOJHWUTb CHMHXPOHM3ALUMIO KAZpOB B COOTBETCTBMM C TalM-ayTOM.

3HayeHMe TarMM-ayTa A0/IKHO 6biTb 60/1bLUE MOOBMHbI TAKTOBOMO LMKAA. KnukHuTe Timeout.

3aTeM, MCNONb3yA BCMJIbIBAKOLWYIO LUMMPOBYIO KNaBMaTypy, YCTAHOBUTE 3HAYEHME BPEMEHM

OXXMAaHuA. JOCTYMHbIM AManasoH 3Ha4YeHWM TarM-ayTa cocTaBnseT oT 8 Hc go 10 c. Mo

YMOIYaHMIO - 3TO 3HaYeHMe 1 MKC.

o(CS: nnHMA BblIGopa MMKpocxeMbl (CS). MOXKHO BbINONHUTL CUMHXPOHM3ALMIO KaapoB B

cooTBeTCcTBMM C CS. Koraa BbiopaH «CS»:

- KnnkHute CS 1 Bbl6epUTE HYXKHbIM KaHaa. AHanoroBble KaHasibl (CH1-CH4) MoryT 6biTb
Bbl6paHbl B KayecTBe KaHana CS.
- [ocnepoBaTtenbHbiM Haxkatnem CS Polarity BbiGepuTe mam (NONOXKMTENbHAA) UM
(oTpuuaTenbHas) NonApHOCTbL AN1A KaHana CS.
- [pv Bbl6bope aHanorosoro kaHana (CH1-CH4) B kayecTtBe KaHana CS KaukHmte Threshold,
a 3aTeMm, MCNosb3yA BCMJbIBAOLLYO LMMPOBYIO KnaBuaTypy, yCTaHOBUTE MOPOr.
4. YcTaHOBKa MCTOYHMKA.
KnMKHUTE Sources Ana BXoAa B MEHIO HAaCTPOEK MCTOYHMKA.

eYcrtaHoBKa CLK.

- KnukHute SCL M BbiGepmTe HYXKHbIM KaHan. MoryT 6biTb BbiGpaHbl aHasiorosblie (CH1-CH4).

- Knukuute Threshold B meHio CLK. 3atem, Mcnonb3ya BCMJbiBalOLWYH LMPpPOBYHO
K/laBMaTypy, 3aZlalMTe Nopor KaHasla CMHXPOHU3aLMK.

- MocnepoBaTesibHbIM KAMKOM Mo Slope HacTpomTe npubop Ha c6op MISO mu MOSI no
HapacTawLlemy Mau cnagarowemMy GpoHTY TaKTOBOrO CUrHana.

eYcTaHoBKa MISO 1 MOSI.

- KnankHute MISO M BbiGepUTEe HYXKHbIM KaHan faHHbix MISO. MoryT 6biTb Bbi6paHbl
aHanorosble (CH1-CH4) kaHanbl. KnnkHute Threshold B MmeHto MISO. 3atem, ncnonb3ys
BCMJIbIBAIOLLYIO UMGPOBYIO KNaBUATYpy 3aZamMTe Nopor KaHana AaHHbIx MISO.

- Knuknute MOSI 1 BbiGepUTE HYXKHbIM KaHa JaHHbIX MISO. MoxkeT 6bITb Bbi6paHo: OFF,
aHanorosble KaHasnbl (CH1-CH4). Ecam Bbi6paHbl aHanorosble (CH1-CH4), KauvkHuUTe
Threshold B meHo MOSI. 3aTtem, MCNosb3ys BCM/bIBaOLWY UMEOPOBYO KaaBuatypy,
3a/laMTe Nopor KaHasia gaHHbix MOSI.



MNprmeyaHme. UcTtouHMKKM KaHanoB MISO u MOSI He MoryT 6blTb YCTaHOB/IEHbI B
coctosiHMe «OFF» ogHOBpeMeHHO.
5. YcraHoBKa AaHHbIX.
KnukHuTe Settings Ana BXxoZa B MEHIO HAaCTPOEK AaHHbIX.

e[lopagoK 6uTOB.
KnnkHnte Endian gns soi6opa «LSB» mam «MSB». Mo ymon4aHuioo BbibpaHo «MSB». LSB:
MNALWKUA 3HAYaLMM BUT cneslyeT 3a CTapTOBbIM OBUTOM, T.€. NepeaaeTcs nepsbiM. MSB:
CTapLUMM 3HAYalWmMM 6UT caeayeT 3a CTapTOBbIM GMTOM, T.€. NepeaaeTcs NepBbIM.

e YCTaHOBKa NOMAPHOCTM.
MocnepoBateNbHbIM KAMKOM No Polarity 3aganTe NofoXKMTENbHYIO m AW OTPULATENIbHYIO
NOJIAPHOCTb AN1A AEeKOAMPOBaHUA.

e YCTaHOBKa AJIMHbI.
KnnkHute Width. Mcnonb3ya BcnbiBaowyo UMdpoByO KAaBUaTypy, 3aZalTe KOJIMYECTBO
6UTOB BO (pperime AaHHbIX. JOCTYMnHbIM AMana3oH YCTAHOBKM - OT 4 a0 32. Mo ymosyaHuio 8.

6. HacTpoMKu oToGparKeHMs.
Knukuute Display gns Bxoga B MEHIO HACTPOEK OTOOPaXKeHUsA.

-YctaHoBKa popmMarta oTobpaxkeHus.
KnvkHute Format. Boibepute dopmaT oTOOpaKeHMA WKHbI AaHHbIX. JoCTynHble (opmartbl
OTOOparkeHMsA WKHbI AaHHbIX: «Hex», «Dec», «Bin», «ASCll».

-HacTpo#ka BepTMKabHOW NO3ULMM LUMHBI.
KnnkHute Position. 3atem ycTaHOBMTE BEPTUKAJIbHOE MOIOXKEHMUE LUMHDI.

-YCTaHOBKa OTOOPaXKEHUA METKM.
Haxxatnem Label BktouMTe MAKM OTKNIIOUMTE OTOOGPAKEHME METKMU LEKOAMPOBAHMA LUMHBI «SPI-
MISO» n/mnnmn «SPI-MOSI». Ecnuv BkAoYeHO, MeTKa WuHbI «SPI-MISO» u/mnnu «SPI-MOSI» 6yaet
oTob6parkaTbCA B BEPXHEM NIEBOM YaCTM LIMHBI (KOrga OTOBpaXKEHME LMHbI BK/IOYEHO).

-Tabauua cobbITHM.
KnnkHute Event Table ansa BxoAa B MEHIO HACTPOMKM TabamLbl CO6bITHMIA. OHa oToGpakaeT
NoApPOGHY0 MHOPMaUUIO AEKOAMPOBaHMA B NOpAAKe BpemMeHu B dopmMe Tab/smubl, YTOObI
Nyywe Habnwaatb ANMHHbIE AEeKOAMPOBaHHble AaHHble. WMHdopmauma AekoaupoBaHMA
BK/IlOYAET B cebA JeKoaupoBaHHble aAaHHble (MISO m/uan MOSI), cooTBETCTBYIOLIMM
HOMEp CTPOKM, BpeMsa U MHdopmaumio 06 owmnbKax (MISO u/mnm MOSI).
MpumeyaHue. Ecim MCToUHMK KaHana MISO nam MOSI yctaHoBaeH B 3HavyeHne «OFF», 1o
MHMOpMaLMA O CTPOKE AaHHbIX He oToGparkaeTcA B Tabamue AaHHbIX.

-OTKpbITUE MK 3aKpbITUE Tab/IULbI COBBITUM.

- NocnepoBatenbHbiM KAMKoM no Event Table BkawouMte mam oTKAuUMTE TabAMLY
COGbITUM, KaK MOKa3aHO Ha PUCYHKe HMKe. KMKOM Mo «x» B MPABOM BEPXHEM Yrjy
Tabuubl €€ MOXXHO 3aKpbiTb. Kpome Toro, Korga yCcTaHoB/IeH cTaTyc npubopa «STOP»,
TO MOXHO BblOpaTb YKa3aHHYlO CTPOKY WM MPOCMOTPETb COOTBETCTBYHOLLYHO

MHMOPMaLMIO O JEKOAMPOBAHUM.
Homep ctpoku  Bpemst MISO [ekoaup.aanHble Owubka MISO  [dekoaup.naHHsle Ownbka MOSI

Tabnuua
COBbITUN

1
2
3
4
5
6
i
8
9
10

P ~ D:01%D:01%D:01+ D:01 < 0:02 % D:02 4 D:02 D02 D:03/D:03 4 D:03~ D:03,
Lnna SPI

D:01% D:01/D:01){ D:01 D:02)0:02)( D:02/D:02 D:03/D:03){D:03 D:03,
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MNpumeyaHue.
Mpy U3MEHEHUU FOPM3OHTAIbHOM pa3BeEPTKM bopMa CMrHaslia, oTob6parkaemMas Ha
JKpaHe, TaKXe U3MEHUTCA, a TaKXKe byJeT M3MeHEeHOo obLiee KOIMYeCTBO CTPOK,
coaepKawpmx UHbOPMaLMIO 0 AEKOANPOBAHUMU B TabIMLE COBLITMMA.
OTob6paxkaemas MHpOpMaLMA O 4EKOAMPOBAHHbBIX AAHHbIX B LUMHE CBA3aHa CO
3HaYeHMEM FOPM30HTAJIbHOM Pa3BEPTKM.
YMEHbLUEHWE FOPM30HTA/IbHOM Pa3BEPTKU MOMKET NMOMOYb B NPOCMOTPE
noApo6HOM MHMbOPMALMK.
-YcTaHoBKa (hopmMaTa TabauLbl COBbITUMA.
Knnkunte Format. Boibepute dopmaT otobpaxkeHuAa adaHHbix «Data» (MISO w/mam
MOSI) B Tabnuue cobbiTM. JocTynHble dopmatbl BKAOYaT «Hex», «Dec», «Bin»,
«ASC».
-YcTaHoBKa Tuna npocMoTpa.
KnnkHuute View. Bbibepute popmy Tabamupl cobbiTMM ans npocMoTpa. JocTynHbl ANns
Bblbopa «Packets», «Details» n «Payload». Take MOXHO KIMKHYTb ANS Bbl6opa
«Packets», «Details» unu «Payload» B BepxHel YacTu TabuLbl COBbITHM.
Mpn BbiGOpe <«Packets» BpemMsa M AeKoAMpOBaHHble JAaHHble OTOoOpaXkakTca B
Tabnumue cobbiTM. MNpu BbiGope «Details» noapobHble AaHHblE B yKa3aHHOM CTPOKeE
6yayT OTOGparkKeHbl B Tabauue CobbiTUM. ECiM B CTPOKE AaHHbIX oTo6paxKaeTca «...»,
3TO 3HAYMT, YTO AEKOAMPOBaHHblE AaHHble OTOOGpaXKaloTCA He MONHOCTbi. B 3TOM
C/lydae MOXHO MpOCMOTpeTb JeTanuM B npeactaBnieHun «Packets». [pu Bblbope
«Payload» Bce AaHHble B yKa3aHHOM CTO/16Le 6yAyT oTo6paxKkaTbCA B TabMLE COBbITUMA.
Ecan B yKa3aHHOM CTO6LEe OTOOpaXKaeTcA «...», 3TO 3HAYMT, YTO AEKOAMPOBaHHbIE
JaHHble 0TOOGpaXKarTCA He MOJIHOCTLbID. B 3TOM cayyae MOXKHO NPOCMOTPETb AeTasm
B npeacTaBsieHUn «Packets».

- JKCnopT.
Mpn BblIGOpe <«Packets» MOXHO 3KcnopTMpoBaTb BpeMA W COOTBETCTBYHOLUME
[eKoaMpOBaHHble JaHHble. KankHuTe Export. [0ABUTCA MEHI0 COXpaHEHMUA HAacTpOeK.
MOXHO 3KCNOPTMPOBaTb Tab/IMLY AAHHbIX NAKETOB BO BHYTPEHHIOI NAMATb MM Ha
BHellHee 3anomuHatouiee USB-ycTpoMcTBO (ecan ycTaHoBieHo) B dopmaTte CSV.
Moapo6Hee cM. «CoxpaHeHME U Bbi30B>.

-Mepexog.
YcTaHoBUTE paboumi pexkmm ocumanorpada Ha «STOP». 3aTem BblibepuTe AaHHbIe 3a
yKa3aHHoe BpeMs M3 Tabamupbl CObbITUM. KanKkHuTe Jump to. JaHHble oTo6pa3ATca B
LUeHTpe 3KpaHa.

- [exoampoBaHue.
HacTpolka 3Toro MeHw no3BosisieT 6bICTPO NMPOCMATPMBATL COOTBETCTBYIOLME Tab/IULIbI
cobbITUM YeTbipex moaynen aekoampoBaHua (Decodel, Decode2, Decode3, Decode4).
KnukHute Decode. Bbibepute moaynb AeKOAUPOBAHMSA.

4.21.5. AexkoduposaHue wuHsbl LIN (Onyus)

Ocumnnorpad npousBoAMT BbIGOPKY curHana LIN v onpefenseT Kaxayl TOYKY AaHHbIX, KaK
NIOTUYECKYD «1» WM NIorM4eckui «0» B COOTBETCTBMM C 3aJjaHHbIM MOPOrOBbIM YPOBHEM.
JekoampoBaHme LIN TpebyeT ykasaHuA Bepcuu npoTokona curHana LIN. B meHw HacTpoek
AekoampoBaHua KnnkHuTe Decode1 — Bus Type. 3atem Bbibepute «LIN».

1BK/It0YEHME MU BbIKOYEHUE LUMHDI.
KnukHuTe Bus Status an1a BKIIOYEHUA MW BbIKIIOYEHUA DYHKLMM AEKOAMPOBAHMA.

2. bbicTpoe KonnpoBaHuWe HacTpoeK 3anycka LIN gna gekoampoBaHma LIN.
Knvknute Copy Trig, 4To6bl CKONMMPOBATb HACTPOMKM 3anycka no LIN M NnpUMeHuTb ux K
dyHKUMM gexkoamposaHua LIN (ycTaHOBUTb COOTBETCTBYIOLLME MapameTpbl A4EKOAMPOBAHUA
LIN aBToMaTH4yecku). [ns aHanoroBbix KaHaloB HACTPOMKM NOPOroBOro YpPOBHA TaKKe 6yayT
CKOMMPOBaHbI.



3.

4.
KnukHuTte Settings Ans BXoJa B MEHIO HACTPOMKM CMrHana.

5.
KnnkHute Display ans BXoZa B MEHIO HACTPOEK OTOGPAXKEHMS.

YcTaHOBKa MCTOYHMKA U nopora.

e KnnkHMTE Source U BblibepuTe HYKHbIM KaHal. [ocTynHble KaHasbl BKaovatoT CH1-CH4.

e KnukHute Threshold. Mcnonb3ys BcnbiBawollyo LMMPOBYO KnaBuaTypy 3ajamMTte nopor
MCTOYHMKA. [pr1 M3MEHEHMM MOpOora UCTOYHMKA Ha dKpaHe MoABNAETCA NYHKTUPHAaA IMHUA,
oTobpakamLas TEKYLWMM NOPOroBbliM YpoBeHb. [MyHKTUPHaA JIMHUA McYe3aeT MPUMEPHO
yepes 2 € nocsie npeKpaLweHnsa MSMEHEHMA 3HAYEHUA.

HacTpoiku curHana.

. YcTaHOBKa CKOpOCTM nepegayu. CyllecTByOT caeytolme cnocobbl yCTaHOBKM:
eKnmkHMTEe Baud Rate. 3atem ycTaHOBMTE No/sib30BaTE/IbCKYO CKOPOCTb B 604ax C
MOMOLLbIO OTOBparkaemMon LUMPOBOM KaaBMaTypbl.
eKnmkHMTe Baud Rate. 3aTem Bbi6eprTe CKOPOCTb M3 NPeAYCTAHOB/IEHHbIX 3HAYEHMM 2.4
kbps, 4.8 kbps, 9.6 kbps, 19.2 kbps 1 1.4.
. YCcTaHOBKa 61Ta YETHOCTH.
MocnepoBatenbHbIM KAMKOM No Parity bit BbibepuTe, cogepkat M gaHHble OUT YETHOCTM.
. YCcTaHOBKa BepCMM MpPOTOKOA.
KnnkHnte Version. 3atem BblbepuTe BEPCUIO MPOTOKONA, COOTBETCTBYHOLWY curHany LIN.
JocTynHbl AnA Bbi6opa Bepcun: 1.X u 2.X nnm obe.
HacTpoiku oTobpaxkeHus.

. YcTaHOBKa popMaTa OoTOGparkeHus.
KnvkHute Format. Boibeprte popmMat oToGpaXKeHMA WKHbI AaHHbIX. JoCTynHble dopmartbl
0TOOPaXKEHMSA WKHbI AaHHbIX: «Hex», «Dec», «Bin», «ASCll».
. HacTpolika BepTMKanbHOM MO3MLUM LLMHDI.
KnnkHute Position. YcTtaHoBUTE BEpPTUKAJIbHOE MOJIOXKEHME LUMHDI.
. YCTaHOBKA OTOOpaXKeHMA METKM.
Haxkatnem Label BkitoumMTe nam oTkaoumMTe oTobpakeHme MeTKM AEKOAMPOBAHUA LUMHbI
«LIN». Ecnm BKJIlOYEHO, METKA LWKHbI «LIN» By1eT oTobparkaTbCsi B BEPXHEMN /IEBOM YaCTH
LWMHbI (KOraa oTobpayKeHue LWMHbI BKIOYEHO).
. Tabamua co6bITUM.
Knvkuute Event Table ana Bxoga B MEHHO HACTPOMKWM CO6bITMM. Tabamua CO6bITUM
oToGpakaeT NoApo6HYyH MHMOPMaUMIO AEKOAMPOBAHMA B MOpPAAKE BpeMeHW B dopme
TabaMupbl, YTOObI Nydwe HabawaaTb AJ/IMHHbIE AEKOAMpPOBaHHble AaHHble. MHdopmauma
[leKOAMPOBaHUA BKJIlOYAET B ce6A AEKOAUPOBaAHHbIE [laHHblE, COOTBETCTBYIOLWMM HOMEP
CTPOKM, BpeMSA U MHPOpPMaLMio 06 oumMbKax.
-OTKpbITHME MK 3aKpbiTUE TabMLbI COBLITUM.
MocnenoBatenbHbIM HaxkaTeM Event Table BKAOUMTE UM OTKIHOUUTE TAaBAULY COBLITHM,
KaK MOKa3aHO Ha PUCYHKe HMKe. KNIMKHYB MO «x» B NPaBOM BEPXHEM Yray Tabauubl, eé
MOXHO 3aKpbiTb. Kpome Toro, korga yctaHoB/ieH ctaTyc npuoopa «STOP», TO MOXHO
BblOpaTb YKasaHHyl0 CTPOKY M MNPOCMOTPETb COOTBETCTBYHLWYK MHPOPMaUMio O
AEeKoAUPOBaHMM.
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MpY U3MEHEHUM FOPM30HTa/IbHOM pa3BepPTKM (DOpMa CMrHaia, oTobparkaemas Ha SKpaHe,
TaKXXe U3MEHUTCA, a TaKKe byaeT M3MEHEHO obLiee KONMYECTBO CTPOK, CoAepKaLumx
MH(OPMaLMIO O AEKOAMPOBAHUM B TaBAMLE COBLITUM.

OTob6parkaemasa MHpoOpMaUma 0 4EKOAMPOBAHHBIX AaHHbIX B LUMHE CBA3aHa CO
3HAYE€HMEM FOPM30OHTA/IbHOM pa3BEPTKM.

YMeHbLLIEHUE FOpPM30HTa/IbHOM Pa3BEPTKM MOXKET MOMOYb B NMPOCMOTPE NOAPOGHOM

nHdbopmaumm.

-YcTaHoBKa popMaTa TabuLbl COBbITUM.
Knnkuute Format. Boibepute popmMat oTobpakeHma aaHHbIX «Data» B Tabamue co6bITHM.
JocTynHble dopmatbl BKAYalT «Hex», «Dec», «Bin», «ASC».

-YcTaHoBKa TMna NMpoOCMOTpa.

Knuknute View. Bbibepute opmMy Tabsmubl cobbITMM Ana npocmoTpa. JocTynHbl And
Bbibopa «Packets», «Details» u <«Payload». Take MOXHO KAMKHYTb AnA Bblbopa
«Packets», «Details» unu «Payload» B BepxHeM YacTu Tab/mLbl COBbITUM.

Mpu BbIGOpE «Packets» BpeMa 1 AgeKoaupoBaHHbIE JaHHble oTobpaxalroTca B Tabauue

co6biTMM. Mpu BbiGOpe <«Details»

NnoApo6HbIe [aHHble B YKa3aHHOM CTpoKe 6yayT

oTo6parkeHbl B Tabamue cobbiTU. ECM B CTPpOKE AaHHbIX 0TOBPAXKAETCS «...», 3TO 3HAYMT,
YTO AEKOAMPOBAHHbIE AaHHble OTOOPaXKaloTCA He MOJIHOCTbi. B 3TOM cayyae MOXKHO
NpPoOCMOTpEeTb AeTa/m B npeacTtaBneHuu «Packets». Mpu Boibope «Payload» Bce faHHble B

YKa3aHHOM CTos16ue 6yayT oTobpaxaTbCs B Tabauue COBbITMMI.

Ecom B YKa3aHHOM

cTonbue otobparkaeTca «...», 3TO 3HAYMT, YTO AEKOAMPOBAHHbIE AaHHble OTOGpaXKalTCA
He MoJHOCTb. B 3TOM cnyvyae MOXKHO NPOCMOTpeTb AeTaimM B npeAcTaBieHMMU

«Packets».
-3JKcnopT.

Mpn BblIGOpe <«Packets»

MOXHO 3KCNOpTHUpPOBATb

BpeMA MK cooTBeTCTBYyWOWME

AEeKOAMPOBaHHble AaHHble. KankHiTe Export. MoABMTCA MEHI0 COXpaHEHMA HaACTpOoeK.
MOXHO 3KCNOPTMPOBaTb Tab/IMLY AAHHbIX NMAKETOB BO BHYTPEHHIOW NaMATb MM Ha
BHellHee 3anomuHatouiee USB-ycTpoMcTBO (ecnm ycTaHoBneHo) B ¢opmaTte CSV.
Moapo6bHee cMm. «CoxpaHeHME U Bbi30B»>.

-lepexog.

YcTaHoBMTE paboymii pexmm ocumanorpacda Ha «STOP». 3aTeM BbiGEpPUTE AaHHbIE 33
yKa3aHHoe BpeMs M3 Tabauupbl CObbITUM. KnnkHuTe Jump to. JaHHble oTo6pa3AaTcs B

LeHTpe 3KpaHa.
-/lekoampoBaHue.

HacTpoiKa 3Toro MeHi no3BoJiISeT 6bICTPO MPOCMATPUBATb COOTBETCTBYIOLME Tab/MLIbI
CObbITUIM YeTbipex moaynen aekoauposaHua (Decodel, Decode2, Decode3, Decode4).
KnnkHnte Decode. Boibepute Moay/ib 4eKOAUPOBAHMA.
6. UHTepnpeTupoBaHMe AEKOAUMPOBAHHbIX AaHHbIX LIN.
Break (lMpepbiBaHWE CUHXPOHM3aUMM): BblpaxkaeTCA B WecTHaauaTtepMyHom dopmare,

0To6pa>1<aeTc;| PO30BbIM LIBETOM.

SYNC (CrHXpOHM3aumMA): BbiparkaeTcA B LWWeCTHaguaTepMyHoM opmare, oTobparkaeTca

TEMHbIM XXEeNTO-3€J/1IEHbIM LIBETOM.



ID (ID pperima): BbiparkaeTca B LIECTHaALATEPMYHOM hopmaTe, OTo6paXkaeTcs KenTo-
3e/1eHbIM LIBETOM.

Data (JaHHbie): bopmaT oTo6pakeHMs TaKOM e, KaK Y AaHHbIX WwuHbl (Hex, Dec, Bin nau
ASCIl); oTobparkaeTcA YEpHbIM LBETOM.

CRC (UnMKNMYECKMI M36bITOYHBIM KOJ): BblparkaeTcA B LIeCTHaALuaTepMYHOM opmare,
OTOGparkaeTCA CBET/IbIM XKeNTO-3eNeHbIM LBETOM. [1p1 BO3HMKHOBEHMM OLLUMOOK -
OTOGparkaeTcA KpacHbIM LIBETOM.

Break Sync ID Data CRC

Wakeup (cMmBON NpobyKAeHMs): 0TOBpaXKaeTCsl OPAHKEBbIM LIBETOM

1

7. TpepacraBneHue OWMOOK NpU AEKOAMPOBAHMM.
Mpu gekoampoBaHunu LIN MoOXeT BO3HMKHYTb OLIMOKA KOHTPOJIA YETHOCTM, OLUIMOKa
KOHTPOJIbHOM CYMMbl M/ OLUIMGKA CUMHXPOHM3aLMM.
e OLUMOBKaA KOHTPOJIA YETHOCTH.
Ecnm o6Hapy:keHa owmbKa 4eTHOCTH, naeHTUdbmKaTop ID dpeitma 1 6UT YeTHOCTU (ecan B
CMrHaJ1 YCTaHOBJIEHO BK/IIOYEHME OGMTa YETHOCTM) ByAyT OTOGpaXKaTbCA KPAaCHbIM LBETOM, KaK
MOKa3aHO Ha PUCYHKE HUKe.
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Owmnbka 4eTHOCTH



e OWMOBKa KOHTPOJIbHOM CYMMbl.
Ecnm obHapykeHa owmbKa KOHTpo/ibHOM cymMMbl, CRC oToGparkaeTcsa KpacHbIM LIBETOM, KaK
MOKa3aHO Ha PUCYHKE HUKe.

RIGOL stop |H 900us - = D -3447ms T un ®28mv N
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OwwmnbKa KOHTPOSILHON CyMMbl

e OLWMOKa CMHXPOHM3ALMM.
Ecnv obHapykeHa owmnbka cuHXpoHm3aumm, SYNC oTobpaxkaeTca KpacHbIM LBETOM, Kak
MOKa3aHO Ha PUCYHKEe HUKe.
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Owmnbka CMHXPOHM3aLMM



4.21.6. AexkoduposaHue wuH CAN (Onyus)
Ocumnnorpad npomsBoamT BbiGopKy cmMrHana CAN B yKazaHHOM No3uumu. OLEHUBAET KaxKayHo
TOYKY AaHHbIX (normyeckas «1» UAM norudeckmi «0») B COOTBETCTBMM C 3aZj@aHHbIM NMOPOroBbIM
ypoBHeM. Heo6xoamMmo yKaszatb TN curHasna CAN 1 nonoxkeHme TOYKM BbIOOPKU ANA
aexkoampoBaHua CAN.

B mMeHto HacTpoek gekoampoBaHua KnukHute Decode1 — Bus Type. 3atem nocnegoBaTeibHbIM
KAMKOM no Bus Type Bbibepute CAN.

1.
KnukHuTe Bus Status ana BKIIOYEHWUS MM BbIKIHOYEHUA DYHKLMM AEKOAMPOBAHMA.

2.
Knvkuute Copy Trig, 4To6bl CKONMMpOBaTb HAaCTPOMKM 3anycKa no CAN v MpMMEHUTb MX K
dyHKUMKM gekoampoBaHmMa CAN (yCTaHOBWMTb COOTBETCTBYHOLLME NMapamMeTpbl AEKOAMPOBaHUA
CAN aBTOMaTM4eCKM). NS aHA/IOrOBbIX KaHa/l0B HACTPOMKM NMOPOroBOro YPOBHSA TaKke 6yayT
CKOMUPOBaHbI.

3.
KnukHuTe Sources ans BXoZa B MEHIO HAaCTPOEK MCTOYHMKA.

4

BKAtoUYeHMe UK BbIKOYEHUE LUMHBI.

bbicTpoe KonnpoBaHue HacTpoek 3anycka CAN ana gexkoamposaHua CAN.

HacTpolka MCTOYHMKA M nopora.

e YCTaHOBKa MCTOYHMKA KaHasla CMHXPOHM3aUMK M nopora.
KnukHUTE Source 1 Bbi6epuTe HYKHbIM KaHas. JoCTynHble KaHabl ana Bbibopa: CH1-CH4.
eKnnkHute Threshold. 3atem, Mcnosb3ya Bch/biBatolyo UMMPOBYIO KnaBuaTypy 3ajamTte
Nnopor UCTOYHMKA. NpU M3MEHEHUM MOpora MCTOYHMKA Ha 3KpaHe NOoABAAETCA MyHKTUPHaA
JMHMA, OTobOparkalollas TEKYLWMM MNOPOroBbliM YpoBeHb. [YHKTUMPHAs /IMHUA McYe3aeT
NPUMEPHO Yepes 2 C Noc/e NpeKpaLleHMa U3MEHEHUA 3HAYEeHMA Nopora.
HacTpolku curHana.

KnukHute Settings ana Bxoga B MEHIO HAaCTPOEK CUrHana.

e 3aZaHMe TMNa CUrHana.
KnukHute Signal 1 BbiGepUTE HYXKHbIM TUMN CUIHaNA, KOTOPbIM COOTBETCTBYET CUIHaY LUMHBI
CAN. JdocTynHble ana Bbibopa Tunbl cmrHanos: CAN_H, CAN_L, Rx, Tx u Diff.
CAN_H: yka3sbiBaeT Ha cmrHan CAN_H B wuHe.
CAN_L: yKa3biBaeT Ha curHan CAN_L B wuHe.
Tx: yKasblBaeT Ha CMrHas nepejaydu ot TpaHcueepa B WwnHe CAN
RX: yKa3blBaeT Ha CMrHas npuema ot TpaHcmsepa B wnHe CAN.
DIFF: CurHanbl guddepeHumanbHom WwiHbl CAN noAKI0Ya0TCA K aHa/I0OrOBOMY KaHay
UCTOYHMKA C NomolLLbto AMddepeHUManbHoro Nnpo6bHMKa. MosioXuTeNbHbIM NPOBOJ, K
curHany wuHbl CAN_H, a otpuuatenbHbid - CAN_L.
e YCTaHOBKa CKOpOCTH nepeaydn. CylecTByOT c/ieayrolme cnocobbl yCTaHOBKMU:
. KnvkHute Baud. 3atem ycTaHOBUTE N0JIb30BaTE/IbCKYO CKOPOCTb B 604aX C NOMOLLbHO
oTob6parkaemMon UMcbpoBOM KnaBmaTypbl.
. KnukHute Baud. 3aTem BbibepuTe CKOPOCTb M3 MpeyCTaHOB/EHHbIX 3HaveHur 10 kb/s, 20
kb/s, 33.3 kb/s, 50 kb/s u 1.A4.
¢ TOYKa BbIOOPKMU.
Touyka BbIGOPKM - 3TO TOYKA BO BPEMEHM pacnpoCTpaHeEHMA 6MTa, B KOTOPOM CYMTLIBAETCA U
MHTEPNpPETUPYETCA JIOTMYECKMIM YpOBEHb. TOYKA BbIGOPKM MpeAcTaB/ieHa OTHOLIEHWEM
«BPEMEHM OT Hayasla buTa 40 TOYKU BbIOOPKMU> K «BPEMEHU BUTa», KaK MOKa3aHO Ha PUCYHKe

HUXKe.
>< One Bit

I
11

70%
80%

KnukHute Sample Position. 3atem, Mcnonb3ys BupTyasbHYl UMQPOBYO KAaaBuaTtypy,
3a4amMTe 3Ha4YeHUE TOYKU BbIGOPKM.



5. HacTpoliku oTo6paxkeHms.
Knnknute Display Ana Bxoga B MEHIO HACTPOEK OTOOGPaXKeHUS.
e YcTaHoBKa hopmMaTa OTOOGparKeHUA.
KnvkHute Format. Boibepute dopmaT oTobpakeHMA WKHbI AaHHbIX. [JoCTynHble dopmartbl
0TOGparKeHMA LWKHbI AaHHbIX: «Hex», «Dec», «Bin», «ASCll».
e HacTporka BepTUKaIbHOM NMO3ULMK LUMHBI.
KnukHute Position. YcTaHOBUTE BEPTUKAJIbHOE MOJIOXKEHUE LUMHDI.
e YCTaHOBKa OTOOParKEHUA METKM.
Haxatnem Label BKauMTE MAM OTKAKOUMTE OTOOpPAXKEHWE METKU AEKOAMPOBAHMA LUMHbI
«CAN». Ecnm BkoYeHo, MeTKa LWKHbI «CAN» GyaeT oTo6pakaTbCA B BEPXHEW JIEBOM YacTH
WKHbI (KOrZa oTobparkeHWe LWMHbI BKJIIOYEHO).
e TabmMua cobbITUMA.
Knuknute Event Table ans Bxoaa B MeHI0 HacTpoMku. Tabamua cobbliTUM oToGparkaeT
noApo6HY MH(pOPMaLUUIO LEKOAUPOBAHMA B MOPAAKE BPEMEHU, ANA Ny4llero HabawaeHuA
ANMHHBIX  4eKOAMPOBaHHbIX JAaHHbIX. MHdoOpMaumMsa [AeKoaMpoBaHMA BKAKOYaeT B cebA
JlaHHble, COOTBETCTBYHOLUMIM HOMEP CTPOKM, BpeMs, naeHTndmkatop (ID) dpeima, Koa ANMHBI
naketa gaHHbix (DLC), npoBepKy UMKANYECKMM M36bITOYHBbIM KOgoM (CRC) 1 MHdopmaumio o
o6uTte noateepxaeHua (ACK).
-OTKpbITUE UM 3aKpbITUE TABULLbI COBLITHINA.
MocnepoBatenbHbiM KAMKOoM no Event Table BkawuMte wam oTKAOUMTE Tabauuy
COBbITUM, KaK MOKA3aHO Ha PUCYHKE HMKE. TaKKe MOXKHO KJIMKHYTb MO MKOHKE «x» B
NMpaBOM BEPXHEM YrJly Tabauubl, 4TOObl OKHO. Kpome TOro, Korga ycTaHOBAEH CTaTycC
npubopa «STOP», TO MOXHO BbiGpaTb CTPOKY M MPOCMOTPETb COOTBETCTBYHLLYHO
MHdOPMaLMIO O AeKOAUPOBaHMN.

Homep cTpokun Bpems ID dpeiima ID DLC Jekoanp.aaHHbie CRC - ACK

35.2us

(Il N ] BN}
Tabnuua ; ey afac

COBbITHI ‘
N mimiimh -

LLnHa CAN

MNpumeyaHue.
MpY U3MEHEHUM FrOPM30HTAIbHOM pa3BEPTKM DOpMa CMrHaia, oTobparkaemas Ha 3KpaHe,
TaKXe U3MEHUTCA, a TaKKe byaeT M3MeHeHO obLiee KONMYEeCTBO CTPOK, CoAepKaLimx
MH(OPMaLIMIO O IEKOAMPOBAHUM B TabNMLE COBLITUM.
OTobpaxkaeman MHpOpMaLMA O AEKOAMPOBAHHbBIX AAHHbIX B LUMHE CBA3aHa CO
3Ha4YeHMEM FOpM30HTaJIbHOM Pa3BEPTKM.
YMeHbLLIEHUE FOPM30HTa/IbHOM pasBEPTKM MOXKET MOMOYb B NMPOCMOTPE NOAPOGHOM
MH(OpMaLMK.

-YcTaHoBKa hopMaTa TabmLbl COGbITUM.
Knuknute Format. Boibepute dbopMat oTob6paxkeHus AaHHbiX «Data» B Tabimue COBbITHM.
JocTtynHble dopmMaTbl BKAOYalT «Hex», «Dec», «Bin», «ASC».

-YcTaHOBKa TMna NpocMoTpa.
Knuknute View. Bbibepute ¢dopmy Tabauubl CO6bITUM AnA npocMotpa. JocTynHbl Ans
Bbibopa «Packets», «Details» 1 «Payload». Takxe MOXHO KAMKHYTb «Packets», «Details»



unn «Payload» B BepxHeM YacTu Tab/imLbl COBbITUM.

Mpu BbiGOpe «Packets» BpeMsa U geKkoaMpoBaHHble AaHHble OTOOpaXkatTcAa B Tabauvue
co6biTMM. [pu BbiGope <«Details» noApo6Hble JAaHHblE B YKa3aHHOM CTpoKe 6yayT
oTo6pakeHbl B Tabamue cobbITUM. ECM B CTPOKE AaHHbIX OTOBPAXKAETCA «...», 3TO 3HAYMT,
4YTO JAEKOAMPOBaHHbIE JaHHbIE OTOOpAXKalTCA He MOJIHOCTbIO. B 3TOM Cnyyae MOXKHO
NpoOCMOTpeTb AeTanun B npeactaBneHmn «Packets». Mpu Bbibope «Payload» Bce AaHHble B
YKa3aHHOM CTo/16Le 6yayT oTobparkaTbCA B Tabauue cobbiTMM. Ecan B yKaszaHHOM CTo6Le

OTOOpaXKaeTcAa «..», 3TO 3HAYUT, YTO [EKOAMPOBAHHbIE [aHHble OTobpa)kawTcA He
MOJIHOCTbO. B 3TOM Calyyae MOXKHO MPOCMOTpEeTb JleTasim B npeacTaBneHnn «Packets».
-JKCnopr.

Mpu BblIbOpe «Packets» MOXHO 3KCNOpTMpOBaTb BpeMsA M COOTBETCTBYHOLME
AeKoaupoBaHHble AaHHble. KankHuTe Export. [1oABUTCA MEHI0 COXPaHEeHMA HaCTpOeK.
MOXXHO 3KCnopTMpoBaTb Tab/MUY JAaHHbIX MAKETOB BO BHYTPEHHIOW MaMATb WMAU
BHellHee 3anoMuHatollee USB-ycTpoMcTBO (eciM ycTaHoBsieHo) B dopmar CSV.
MogpobHee cM. «CoxpaHeHME U BbI30B».
-MepexoA.
YcTaHoBUTE paboumi pexum ocumnnorpada Ha «STOP». 3atem BblbepuTe AaHHble 3a
YyKa3aHHoe Bpems U3 Tabsmubl cobbiTi. KankHute Jump to. /aHHble oTo6pas3Aarcs B
LEeHTpe 3KpaHa.
-JekoguposaHue.
HacTpolka 3Toro MeHi no3BosisieT 6bICTPO MPOCMATpMBATb COOTBETCTBYHOLIME Tab/MUbI
COBbITUIM YeTblpex moaynen aekoampoBaHus (Decodel, Decode2, Decode3, Decode4).
KnnkHnte Decode. Boibepute Moay/ib 4eKOAUPOBAHMA.
6. WMHTepnpeTMpoBaHue aekoaupoBaHHbIX AaHHbIX CAN.
Frame ID: Bblparkaetca B WeCTHaALaTEPMYHOM BUAE, OTOOpaXKaeTCA TEMHbIM XeNTo-3e/1eHbIM
LIBETOM.
DLC (Kog Aa/mHbl hpeima AaHHbIX): BblpaxkaeTcs B LWeCTHaaLaTepUyHoM dopmare,
oTO6parkaeTcsa CMHe-3e/eHbIM UBeToM. Data: hopmat oTo6pakeHMsa TaKoM Ke, KaK Y AaHHbIX
WwuHbl (Hex, Dec, Bin mam ASCII), oTobpaxkaetca 3eneHbiM uBetoM. CRC (Unkanyeckmm
M36bITOYHBIM KOZ): BblpaykaeTcs B WeCcTHaguaTepmMyHom popmate, oTobparkaeTcsa CBET/IbIM
YKeNTO-3eNeHbIM UBETOM. [pM BO3HMKHOBEHMM OLLUMOOK - OTOOParKaeTCA KpacHbIM LIBETOM.
ACK (64T noaTBEPXAEHMA): NPU OTCYTCTBUM OLUMOOK OTOBpaXKaeTCA CBET/IbIM XKeNTO-3e/1eHbIM
LBETOM; Korga npoucxoasat owmbku (ACK = 1) - oTobparkaeTca KpaCHbIM LIBETOM.

w | Data:9A ) Dataia6 | Data:9€ )| Data:d2
ID okHa DLC [aHHble CRC ACK
R (yAaneHHbIM periM): oTobparkaeTcsa OpaHKEBbIM LIBETOM.

T T TR R IR T LTI

1
A |
Stuff (6MT OLIMOKM 3aNONHEHUA): OTOOPAKAETCA KPAaCHbIM LIBETOM.




4.21.7. AekoduposaHue wuH FlexRay (Onyus)

FlexRay - 3to TMn A depeHumanbHOM NocieA0BaTEIbHOM LWHBI, CKOH(UIYPUPOBAHHOM C TPEMS
nocaeaoBaTe/ibHbIMM CErMEHTaMM (Hanpumep, 3aroJioBoK, NosiesHas MHdopmaumsa U Tpennep).
Ocumnnorpad npomsBoamT BbIGOPKY curHana FlexRay B ykasaHHOM MO3MLMKM BbIGOPKU M OLIEHUBAET
KaXkZAYyl TOYKY JAaHHbIX, KaK JIOTMYECKYID «1» UM JIOrMYecKui «0» B COOTBETCTBMM C 3aZaHHbIM
noporosbiM ypoBHeM. JekoampoBaHue FlexRay TpebyeT yKasaHMA TUNa CUrHana UM CKOPOCTM
nepeaauu.

B MeHto HacTpoeKk aekogmpoBaHua KnvkHute Decode1 — Bus Type. Bbibepute «FlexRay».

1.  BKAOYEHWE MU BbIK/IHOYEHME LIMHDI.

KnvkHuTe Bus Status ana BKAOYEHUA MM BbIKIOYEHNA DYHKUMKU AEKOAMPOBAHMA.

2. bbicTpoe KonupoBaHWe HacTpoek 3anycka FlexRay ansa aekogmposaHus FlexRay.

Knvkuute Copy Trig, 4To6bl CKONMMpPOBATb HAaCTPOMKM 3anycKa no FlexRay 1 npuMeHuTb Mx
K &dYyHKuuMM pekogmpoBaHua  FlexRay (yCTaHOBMTb COOTBETCTBYHOLIME MNapaMeTpbl
nexkoaupoBaHua FlexRay aBTomatmMyecku). /Jna  aHanoroBbiX KaHa/oB  HACTPOMKM
NOPOroBOro YpoBHSA TakXe 6yAyT CKOMMPOBaHbI.

3. HacTpoiKa MCTOYHMKA M nopora.

KnukHKUTE Source 1 Bbi6epuTe HYKHbIM KaHas. JoCTynHble KaHasbl Ana Bbibopa: CH1-CH4.
KnukHute Threshold. Mcnonb3ysa BcnsbiBatowyo LUbPOBYIO KaaBuaTypy, 3ajamTe nopor
UCTOYHMKA. [pM M3MEHEeHMM nopora MCTOYHMKA Ha 3SKpaHe MOABAAETCA NYHKTUPHAA JIMHUA,
oTobparkarLlas TEKYLWMIM NOPOroBbIM YpoBeHb. MYyHKTUPHAA JIMHUSA MCYE3aET NPUMEPHO Yepes 2
C Nocne npeKpaweHnsa M3MEHEHMA 3HAYEHUA Nopora.
4. HacTpoMKu curHana.
KankHuTe Settings AnA Bxoaa B MEHIO HAaCTPOEK CUrHana.
¢ Bbi6bop KaHana.
MocnenoBatenibHbIM KAMKOM Mo Channel BbiGepuTe KaHan («A» uamM «B»), KoTOpbIM
COOTBETCTBYET (PaKTUYECKOMY CMrHany WunHbl FlexRay.
e YCTaHOBKa CKOPOCTH.
KnukHute Baud, 4TO6bl OTKPbITb CMMCOK CKOpOCTeM Ans Bbi6opa (2.5 Mbps, 5 Mbps n 10
Mbps). BbibepuTte npeaBapuTENbHO YCTAaHOBJIEHHYH CKOPOCTb Mepejayr AaHHbiX, KOTopas
COOTBETCTBYET haKkTMYECKOMY curHany wuHbl FlexRay. MocnepoBaTtenbHbIM KAMKOM no Baud
WU, MCMNONb3yA BCMJbIBAOWY UM@PPOBYIO KNaBMaTypy, BblOepuUTE KelaeMyr CKOPOCTb
nepegauu.
e YCTaHOBKa TMNa curHasna.
KnukHute Signal 1 BbiGepUTe TUN CUrHaNa, KOTOPbIM COOTBETCTBYET (DaKTUUECKOMY CHMIHaly
wuHbl FlexRay. JoctynHble Tvnbl curHana BP, BM 1 RX/TX.
e TouKa BbIGOPKM.
Touyka BbIGOPKM - 3TO TOYKA BO BPEMEHM PacnpoCTpPaHeEHMA 6MTa, B KOTOPOM CYMTLIBAETCA U
MHTEPNpPETUPYETCA JIOTMYECKMIM YpOBEHb. TOYKA BbIGOPKM MpeAcTaB/ieHa OTHOLIEHWEM
«BPEMEHM OT Hayasia 6uTa 40 TOYKM BbIOOPKM>» K «BpeMeHM 6MTa», KaK MoKa3aHO Ha pUCYHKe

HUXe. >< — ><
11

70%
80%

KnnkHnte Sample Position. 3atemM, ucnonb3ya BupTyanbHylo uUMPOBYKO KaBuaTtypy,
3a4amMTe 3Ha4YEHME TOYKU BbIGOPKM.
5. HacTpoliku oTo6paxkeHms.
Knnknute Display Ana Bxoga B MEHIO HACTPOEK OTOOPaXKeHUSA.

e YcTaHoBKa hopmaTa OTOOGparKeHMA.
KnnkHnte Format. Boibepute dopmar oTobpaxKeHMA WKHbI AaHHbIX. JOCTynHble opmartbl
OTOOpaXKEHMA LWKMHbI AaHHbIX: «Hex», «Dec», «Bin», «ASClI».

e HacTpolKa BepTMKa/IbHOM MO3MLMK LLIMHDI.
KnnkHute Position. 3atem ycTtaHOBUTE BEPTUKAJIbHOE MOJIOKEHME LUMHDI.



e YCTaHOBKAa OTOOPAXKEHUS METKM.
KnukHute Label BKAOUMTE MAKM OTKAKOUMTE OTOOpPaXKEHME METKM [EeKOAMPOBAHMUA LUMHbI
«FlexRay». Ecav BKAlOYEHO, METKa WKHbI «FlexRay» 6yaeT oTobpakaTbCs B BEpPXHEMN SIEBOM
4YacCTM LMHBI (KOorAa 0TOOGpaXKeHUe LMHbI BKIKOYEHO).
e TabmMua cobbITUMA.
KnukHute Event Table ans Bxoga B MEHK HAacTpOMKM. Tabauua co6GbiTMM OTOGparkaeT
noApo6Hyt MHMOPMaUMIO AEKOAMPOBaHMA B NMOpAAKe BpeMeHM B hopMe Tabauubl, YTOObI
Nlydwe HabnwaaTb AJ/MHHbIE AEKOAMPOBaHHble JaHHble. MHdopmaumsa AeKoaMpPOBaHMA
BK/IOYAET B ce6s AaHHble, COOTBETCTBYIOLMM HOMEP CTPOKM, Bpems, naeHTudukatop (ID)
dbperimMa 1 AnuHy nonesHor Harpysku (PL).
- OTKpbITME M/IM 3aKpbiTUE Tab/IMLbl COBLITUM.
MocnepoBatenbHbIM HaxkaTuem Event Table BkaouMTe MM OTKAOUMTE TAB/IMLY COBLITUM,
KaK MOKa3aHO Ha PUCYHKE HMKe. TaKKe MOXHO KJMKHYTb MO MKOHKE «x» B MPaBOM
BEPXHEM Yrny Tabsmupl, 4TOGbl 3aKpbiTb €€. Kpome Toro, Koraa ycCTaHOBJ/IEH CTaTycC
npuoopa «STOP», TO MOXHO BblOpaTb YKa3aHHYl0 CTPOKY M MNPOCMOTpPETb
COOTBETCTBYIOLLYI0 MHDOPMALMIO O AEKOAMPOBAHUM.

Homep cTpokn Bpems ID dp-ma PL 3aron.CRC CYC [ekoaunp.aaHHble dpeitv CRC

PAp e )

ime. FID. PL HCRCCY Data FCRC
1 -8713us 004 04 S2F 03 49A33A07D20B5324 SDDE7D

Tabnuua
COBbITUI

LLnHa
FlexRay

MNpumeyaHue.
MpY U3MEHEHUM FOPM30HTAIbHOM pa3BEPTKM (DOpMa CMrHasia, oTobparkaemas Ha 3KpaHe,
TaKXXe U3MEHMTCA, a TaKXKe byaeT M3MEHEHO obLee KOMMYECTBO CTPOK, COAEpKaLLMX
MHGOPMALIMIO O IEKOANPOBAHUU B TabMLE COBbITUM.
OTobpaxkaemaa MHOpMaLMA 0 AEKOAMPOBAHHbBIX AAHHbIX B LUMHE CBA3aHAa CO 3HAYEHUEM
rOPU30HTA/IbHOM Pa3BEPTKM.
YMeHbLLIEHWE FOPM30HTa/IbHOM pa3BEPTKM MOXKET MOMOYb B MPOCMOTPE NOAPOGHOM
MHOpMaLMK.

-YcTaHoBKa popmata TabmLbl COBbITUM.
KnukHute Format. Boibepute dopmMat oTob6pakeHus AaHHbIX «Data» B Tabsmue cO6bITUM.
JoctynHble opmaTbl BKAOYaKT «Hex», «Dec», «Bin», «ASC».

-YcTaHoBKa Tuna npocMoTpa.
Knuknute View. Boibepute opMy TabsimLbl COObITMI ANA NpocMoTpa. AoCTynHbl A1 Bbibopa
«Packets», «Details» u «Payload». Takxe MOXXHO KOCHYTbCA A4 Bblbopa «Packets», «Details»
unn «Payload» B BepxHen YacTu Tab/mLbl COBbITUM.
Mpu BbIGOpE «Packets» BpeMsa M AeKOAMPOBaHHble AaHHble OTOOparkawTcA B Tabsumue
co6biTMM. TMpu BbiGope <«Details» noapobHble [JaHHble B YKa3aHHOM CTpoOKe 6yayT
oTo6pakeHbl B Tabamue CobbiTMM. ECIM B CTPOKE AaHHbIX OTO6GpaXKaeTCa «...», 3TO 3HAYMT,
4YTO [EeKOAMPOBaHHble JaHHble OTOOpPAXKalTCA He MONHOCTb. B 3TOM ciyvyae MOXKHO
NPOCMOTPETb AeTanu B npeAcTaBieHmmn «Packets».



Mpu BbIGOpE «Payload» BCe gaHHble B yKa3aHHOM CTON6LeE 6yayT oTobparkaTbCA B Tabauue
cobbITUM. ECciv B yKa3aHHOM CTONBLE OTOBPAXKAETCS «...», 3TO 3HAYMT, YTO AEKOAMPOBAHHbIE
JaHHble OTObpaXKalTCA He MOJIHOCTb. B 3TOM c/ayyae MOXHO NpocMoTpeTb AeTanu B
npeactaBneHun «Packets».
-JKCnopT.
Mpu BbIGOPE «Packets» MOXHO 3KCMNOPTUPOBATb BPEMA M COOTBETCTBYHOLME AEKOAMPOBAHHbIE
AaHHble. KnukHute Export. TloABUTCA MEHI0 COXpaHEHMA HacTpoeK. MOXKHO
3KCNOpTMpPOBaTb TabaMLy JAaHHbIX MAKETOB BO BHYTPEHHIOK MNamMATb MM  BHelLHee
3anomMmHawlee USB-ycTpolcTBoO (ec/im ycTaHoBseHo) B dopmarte CSV. MoapobHee cM.
«CoxpaHeHMe 1 BbI30B».
-Mepexoy.
YcTaHoBUTE paboumit pexkmm ocumanorpada Ha «STOP». 3atem BblbepuTe AaHHble 3a
yKasaHHoe BpeMs U3 Tab/simubl cobblTUM. KnnkHute Jump to. JaHHble oTo6pas3aTca B
LeHTpe 3KpaHa.
-/lekoampoBaHue.
HacTpolka 3TOro MeHH MO3BOJISET 6GbICTPO MPOCMATPMBATb COOTBETCTBYHOLIME Tab/MLIb
CobbITUM 4eTblpex Mmoaynen aekoaupoBaHua (Decodel, Decode2, Decode3, Decoded4).
Knuknute Decode. Bbibepute moaynb AeKOAUPOBAHMA.
6. WHTepnpeTupoBaHMe AeKOAMPOBaHHbIX AaHHbIX FlexRay.
TSS: nocnepoBaTe/IbHOCTb Havasla Nnepegayn, oTobpaxkaeTca po30BbiM
usetoM. Sync Frame: otobparkaeTcs MaJMHOBbLIM LIBETOM.
ID (ID dbperimMa): BbiparkaeTcs B LIECTHAALATEPUYHOM hopmaTe, O0TOBpaXKAeTCs CUHE-3e1EHbIM
LIBETOM.
PL (A/1MHa Noe3HOM HarpysKu): BblpaxkaeTcs B LIeCTHaLUaTepUYHoM dopmare,
OTOGpaXKaeTCcA TEMHO-CMHUM LBETOM.
HCRC (npoBepKa LMKAMYECKOr0 M30bITOYHOrO 3aro/I0BKa): BblpaXKaeTca B LWeCTHaauaTEPUYHOM
BMAE, OTOOpaXKaeTcA TEMHbIM XXeNTo-3eneHbiM uBeToM. Ecnm Bo3HuKaeT owmnbka CRC, To oHa
0oTOGparkaeTCsa KpacHbIM LIBETOM.
CYC (HoMep UMKANa): BblparkaeTcA B LLeCTHagLuaTeEpPUYHOM BUAE, OTOOparkaeTcs
CBET/I0-CUHEM LBETOM.
Data: (hopmaT TakoM Ke, KaK Yy AaHHbIX WKHbI (Hex, Dec, Bin uan ASCII),
0TOGparkaembix 3e/IeHbIM LIBETOM.
TCRC (npoBepKa LUMKANYECKOro M36bITOYHOrO KoAa B KOHLE MakeTa): BblparkaeTcs B
LWecTHaaLaTepMyYHOM BMAe, OTOOparkaeTca XenTo-3esieHbiM LBeToM. Ecin Bo3HMKaeT
owmbka CRC, To oHa oTobpaxaeTcA KpaCHbIM LIBETOM.

S S | S ) S S————
Data:00 1{ Data:0

TSS Sync ID dperma PL HCRC  CYC [aHHble TCRC



4.21.8. /JexoduposaHue wuH I12S (Onyus)

Ocumnnorpad NpPOM3BOAMT BbIGOPKY CMrHana |12S M OUEHMBAET KaxAyld TOYKY AaHHbIX, KaK
JIOTUYECKYD «1» WM JlorMYeckui «0» B COOTBETCTBMM C 3aJaHHbIM MOPOrOBbIM YPOBHEM.
JlekoampoBaHue 125 TpebyeT yKkasaHWa Nnoc/ie0BaTe/IbHOro TaKTOBOro CMrHasa, KaHaia cuMrHaia
M KaHasla UCTOYHMKA AaHHbIX. HeobxoaumMo yctaHoBMTb Alignment, WS Low 1 apyrue napameTtpel.

B MeHto HacTpoek aekoampoBaHma KnnkHute Decode1 — Bus Type. Boibepute «I25».

1.

Kn

2.

Kn

BkntoyeHne nam BbIKAOYEHME LWMHBI.

MKHUTe Bus Status /1A BKNIOYEHUA MU BbIKNIOYEHUA DYHKLUMK AEKOAMPOBAHMA.

BbicTpoe KonupoBaHMe HAacTpoekK 3anycka |12S ana aekoavposaHus 12S.

ukHuTe Copy Trig A/1A KONMMPOBaHMA HAcTPOeK 3anycKa no 12S 1 npuMeHeHUa UX K hyHKLMM

AekoaupoBaHmsa  |12S  (ycTaHOBUTb  COOTBETCTBYIOLWIME NapameTpbl  AeKoampoBaHua 12
aBTOMATMYECKM). [NA aHa/IoroBbiX KaHa/loB HACTPOMKM MOPOroBOr0 YPOBHS TaKxke 6yayT
CKOMMPOBaHbI.

HacTpolka UCTOYHMKA.

3.

4

Kn

Kn

MKHUTE Sources A/19 BX0Ja B MEHI0 HAaCTPOEK MCTOYHMKA.

YCTaHOBKa MCTOYHMKA KaHasla CUHXPOHM3aLUMK, nopora U (poHTa CUHXPOHM3ALMM.
KnukHute SCLK 1 BbiGepUTE HYKHbIM KaHa/l CUHXPOHU3aLUMKM. JoCTYMNHbIE KaHa bl /19 Bbi6opa:
CH1-CH4.

KnuvkHute SCLK Thre B SCLK. 3atem, MCnosb3yAa BCMJblBaloLWyo LMMPOBY KnaBuatypy,
3aganTe nopor SCLK. Mpu M3MeHeHUU nopora MCTOYHMKA Ha SKpaHe NoABASETCS NyHKTUPHas
JMHMA, OToBparkamowas TEKYLWMM MOPOroBblii YpoBeHb. [yHKTUMPHAs J/IMHUA UcYe3aeT
NPUMEPHO Yepes 2 C Noc/e NpekpaLleHMAa U3MEHEHUA 3HaYeHMA nopora.
MocnepoBatenibHbiM KAMKoM no SCLK Edge BbiGepuTe HapacTawowmi «Rising» uam
crnagaowmm «Falling» dpoHT.

YcTtaHoBKa UctoyHmMKa WS 1 nopora.

KnnkHute WS U BblibepuTe HYKHbIM KaHan. [ocTynHble KaHanbl A1 Bblbopa: CH1-CH4.
KnukHute WS Thre B WS. 3aTeM, 1Cnosib3ysa BCM/bIBaoLLYH LUMMDPOBYIO KNaBuaTypy, 3ajamre
nopor WS. lNpu M3MEHEHMM Nopora MCTOMHMKA Ha dKpaHe MOABNAETCA MYHKTUPHAA JIMHUA,
oTobparkaroLlas TEKYLLMM NOPOroBbIM YpoBeHb. MyHKTUPHAA IMHMA MCYE3aET MPUMEPHO Yepe3
2 c nocne npekpaleHMa U3MEHEHUA 3Ha4YeHMA nopora.

YCcTaHOBKa MCTOYHMKA KaHasa AaHHbIX M nopora.

KnukHute Data u BbIGEPUTE HYXKHbIM KaHa/ JaHHbIX. JOCTynHble KaHanbl A1 Bbi6opa: CH1-
CH4.

Knuknute Data Thre B Data. 3atem, Mcnonb3ys BCMJblBatoLWyo LMGMPOBYHO KaaBuaTtypy,
3agamTe nopor WS. Mpu M3MEHEHWM MOpOra UCTOYHMKA Ha 3KpaHe MOoABASETCA NMyHKTUPHas
JMHMA, oOTobGparkalowas TEKYLWMMA MOPOroBbli YpoBeHb. [yHKTUMPHAs J/IMHUA UcYe3aeT
NPUMEPHO Yepes 2 C Noc/e NpekpaLleHMa U3MEHEHUA 3HavYeHMA nopora.

HacTpolKka LMHBbI.

UKHKUTE Settings An1A BXOZa B MEHIO HACTPOMKM LLUMHDI.

YcTaHOBKa pa3mepa c/10Ba.

Knuknute Word Size. 3ateM, Mcnonb3ys BCM/biBaoLyo UMMPOBYO KaaBuaTtypy, 3agamre
pa3mep csioBa. JoCTynHbIM AManas3oH - oT 4 1o 32.

YCTaHOBKa pa3mepa C/10Ba NpUeMHUKa.

KnukHute Receive. 3atem, MCNonb3ys BCMJbiBawllyld UMMPOBY KaaBuaTypy, 3ajamte
pa3mep CNoBa NpUeMHMKa. JocTynHbIM AManasoH - oT 4 1o 32.

BbipaBHMBaHKeE.

Knvkunte Alignment. 3atem BblibepuTe Cnoco6 BblpaBHMBAHWMA AN CUrHana AaHHbIX.
JocTynHble TUNbl BKAOYaT: 125, LJ u RJ.

YcTaHOBKa HU3KOro 3HadeHna WS.

MocnenoBatenbHbIM KIMKOM No WS Low Bbibepute neBbiit «Left» mam npasbii «Right».
MopAagok.

Knvkom no Endian Bbibepute «LSB» mam «MSB». o ymonvaHuio «LSB».



e YCTaHOBKa MOJIAPHOCTM.
MocnepoBatenbHbIM KMKOM no Data Polarity BoibepuTe NONOXKMTENBHYO m MU
oTpuUaTe IbHYIO | NOJIAPHOCTb A/1A AEKOAMPOBAHUA AaHHbIX.

5HacTpolKku oTobparkeHusa
KnukHute Display ana Bxoga B MEHIO HAaCTPOEK OTOOpaXKeHuUA.

e YCcTaHOBKa popmMaTa oTOOGparkeHUs.
KnvkHute Format. Boibepute dopmaT oTobpakeHMA WKHbI AaHHbIX. [JoCTynHble dopmartbl
OTOOpaXKEeHMA WKHbI AaHHbIX: «Hex», «Dec», «Bin», «ASCll».

e HacTporKka BepTUKaIbHOM NMO3ULMK LUMHBI.
KnunkHute Position. 3atem ycTtaHOBMTE BEPTUKAJIbHOE MOJIOKEHME LUMHDI.

e YCTaHOBKa OTOOGPaXKEHUA METKM.
KankHute no Label, BKAWOYUTE MM OTKAKOUMTE OTOOpPAXKEHME METKM AEKOAMPOBAHMA
LUKUHBI «I2S». EC/M BKIIOYEHO, METKa LWMKHBI «12S» ByaeT oTo6paykaTbCsA B BEPXHEMN IEBOM
4YaCTU WKHbI (Korga oTobpaykeHMe LWMHbI BKIKOYEHO).

e TabmMua cobbITUMA.
Knuknute Event Table ans Bxoda B MEHIO HAcTPOMKM COGbITMM. Tabauua Co6bITUM
oTobpaXkaeT MnoApoOHYI MHGOPMaUMIo AeKoAMpOBaHMA B NopAAKe BpeMeHu B dopme
Tab/MUbl, YTOObI Nydywe HabawAaTb AJMHHbIE AEKOAMPOBaHHble AaHHble. MHbopMauma
AeKoAMPOBaHMA BK/IOYAET B Ce6A AeKOoAMPOBaHHbIE JaHHbIE IEBOro KaHala, JaHHble NpaBoro
KaHasia, COOTBETCTBYIOLMIA HOMEP CTPOKM U BPEMS.

-OTKpbITHME MU 3aKpbiTUE Tab/IMULIbI COBbITUMA.
MocnenoBaTteNibHbIM KAMKOM No Event Table BkaouMTe MM OTKAOYMTE TABAULY COGLITMMA,
KaK MoKa3aHO Ha PUCYHKE HMKe. TaKKe MOMKHO KJIMKHYTb MO MKOHKE «x» B MPAaBOM BEPXHEM
yrny Tabamubl, YTOObI 3aKpbiTb €€. KpomMe Toro, Korga ycTtaHoBAeH cTatyc npubopa «STOP»,
TO MOXHO BblGpaTb YKa3aHHYH CTPOKY M MPOCMOTPETb COOTBETCTBYHOLLY MHPOPMALMIO O

AEeKoaMPOBaHUM.
Homep cTpokn Bpems [aHHble neBoro kaHana JaHHble npaBoro KaHana
e - . : ‘ e
1
Tabnuua Solons 1100111 LUUULE L
COBBITUI 00101111 B -:_—b :h
LnHa I2S
MNpumeyaHue.

MpY U3MEHEHUM FOPM30HTA/IbHOM pa3BEPTKM DOpMa CMrHasia, oTobparkaemas Ha 3KpaHe,
TaKXXe U3MEHMTCA, a TaKXKe byaeT M3MEHEHO obLLee KOMMYECTBO CTPOK, COAepKaLLMX
MHGbOPMaLMIO O AEKOANPOBAHUU B TabMLE COBLITUM.
OTob6parkaeMasa MHdoOpMaUmUa 0 AEKOAMPOBAHHBIX AaHHbIX B LUMHE CBA3aHa CO 3HAYEHUEM
rOpU30HTa/IbHOM pa3BEPTKM.
YMeHbLLIEHUE FOpU30HTa/IbHOM Pa3BEPTKM MOXKET MOMOYb B MPOCMOTPE MOAPO6HOM
nHbopmaumm.

-YcTaHoBKa chopmMaTa Tabauubl COBbITHMA.
KnukHute Format. Boibepute dopmMat oTobpaxkeHus AaHHbIX «Data» B Tabsmue cO6bITUM.
JocTtynHble dopmaTbl BKAYaT «Hex», «Dec», «Bin», «ASC».



-YcTaHoBKa TMNa npocMoTpa.

KnukHuute View. Boibepute popMmy Tabsmubl COBbITUM A5t NPOCMOTPa. JoCTynHbI AN Bbi6opa
«Packets», «Details» u «Payload~». Takxe MOXHO KIMKHYTb AN4 Bbibopa «Packets», «Details»
nnu «Payload» B BepxHeM YacTu Tab/mLbl COBbITUM.

MNpu BbibOpe «Packets» BpemMs M AeKoAMpOBaHHblE AaHHble OTOOpa)karTca B Tabsuue
cobbiTni. lMpu BblGope <«Details» nogpo6Hble JaHHbIe B YKa3aHHOM CTpoke 6yayT
oTOB6parkeHbl B TabamLe CobbITUA. ECIM B CTPOKE JaHHbIX OTOBPAXKAETCA <«...», 3TO 3HAYMT,
YTO AEKOAMPOBaHHble JaHHble OTOOpaXKalTCA HEe MOJIHOCTbi. B 3TOM cnyyae MOXHO
NpOCMOTpEeTb AeTann B npeactaBsieHnn «Packets». lMpu Bbibope «Payload» Bce gaHHble B
YKa3aHHOM cTonbue 6yayT oto6paxkaTbCsa B Tabamue cobbiTUM. Ecan B yKasaHHOM CTos6LE

oTOOpa)KaetTcA «..», 3TO 3HAYMT, 4YTO JAEKOAMPOBAHHblE JaHHble OTOOparkalTcA He
NOJIHOCTbIO. B 3TOM calyyae MOXKHO NPOCMOTPETb AeTa/IM B NpeAcTaBsieHuu «Packets».
- JKCnopT.

Mpu BbIGOPE «Packets» MOXHO 3KCMNOPTUPOBATb BPEMA M COOTBETCTBYIOLME AEKOAMPOBAHHbIE
AaHHble.  KnukHute Export. [loABMTCA MEHI0 COXpPaHEHMA HacTpoeK. MOXKHo
3KCNOpTMpPOBaTb TabaMLy JAaHHbIX MAKETOB BO BHYTPEHHIOW MNamMATb MM  BHeLlHee
3anomuHatowee USB-ycTponcTBo (ecim yctaHoBseHo) B hopmate CSV. Moapo6Hee cM.
«CoxpaHeHMe U Bbi30B>.
-lNepexoa.

YcTaHOBMTE paboumii pexmm ocumnnorpada Ha «STOP». 3aTeM Bbl6epuTe JaHHble 3a
YKasaHHoe BpeMs U3 Tab/imubl cobbiTUM. KankHute Jump to. JaHHble oTo6pasAaTca B
LEeHTpe 3KpaHa.

-JexkoauposaHue.

HacTpoika 3TOro MeHH MNO3BONSIET OGbICTPO MPOCMATPUBATb COOTBETCTBYHOLIME Tab/MUbI
CcobbITUM YeTbipex Mmoaynen aexkoaupoBaHua (Decodel, Decode2, Decode3, Decode4).
KnukHute Decode. Bbibepute moaynb AeKOAUPOBAHMA.

4.21.9. AexkoduposaHue wuHbl 1553B (OnyuA)

Ocumnnorpad npomsBoguT BblGOPKY curHana 1553B v oueHMBaeT KarKAyr TOYKY AaHHbIX, KaK
JIOTUYECKYD «1» WAM Nornmyeckmm «0», B COOTBETCTBMM C 3aZaHHbIM MOPOrOBbIM YPOBHEM.
JexkoanpoBaHue 1553B TpebyeT yKasaHWA MCTOYHMKA KaHala AaHHbIX M MOPOroBOro 3Ha4YeHus.

B MeHIo HacTpoeKk aekogmpoBaHua KiMKHMTe Decode1 — Bus Type.

1. BK/OYEHME UK BbIKNOYEHUE LIMHBDI.

KnvkHuTe Bus Status ana BKAOYEHUA MM BbIKIOYEHNA DYHKUUU AEKOAMPOBAHMA.

2. bbicTpoe KonupoBaHWe HacTpoek 3anycka 1553B ana gekogmposaHua 1553B.

KnukHute Copy Trig, 4Tto6bl CKONMpOBaTb HAaCTPOMKM 3amnycka no 1553B M npuUMeEHUTb UX K
dyHKUMM aekoamposaHma 1553B (yCTaHOBMTbL COOTBETCTBYHOLWME NapaMeTpbl 4eKOAMPOBaHMA
1553B aBTOMaTUYECKH).

3. YcTaHOBKa MCTOYHMKA KaHana AaHHbIX U nopora.

Knvkaute Data M BbIGEPUTE HYKHbIM WMCTOYHMK KaHasa AaHHbiX. JOCTynHble KaHasibl ANf
Bbi6opa CH1-CH4.

KnukHute Threshold. 3atem, ncnonb3ya BcnbiBatoLLyo LMbpOBYIO KaaBuaTypy, 3agamTe nopor
UCToYHMKa. MpU M3MEHEHUM Mopora MCTOMHWMKA Ha SKpaHe MOABAAETCA MYyHKTMPHAA JIMHUA,
oTobparkarllas TEKYLMM MOPOroBbIM YpoBeHb. MyHKTUPHAS IMHUA MCYE3aeT NPUMEPHO Yepes 2 C
noc/sie npeKpaleH1a U3MEHEHMA 3Ha4YEeHUA nopora.

4. HacTpoMKku oTobparkeHus.

Knnknute Display Ana Bxoga B MEHIO HACTPOEK OTOOPaXKeHUS.
e YCcTaHOBKa popmMaTa oTOOGparkeHUs.
KnukHute Format. Boibepute dopmat oToOparKeHUs WKHbl AaHHbIX. JOCTynHble ¢dopmartbl
0TOOparKeHMA WKHbI AaHHbIX: «Hex», «Dec», «Bin», «ASCll».



e HacTporka BepTUKa/IbHOM MO3ULMK LUMHBI.
KnunkHute Position. 3atem ycTaHOBUTE BEPTUKA/IbHOE MOJI0XKEHME LUMHDI.
e YCTaHOBKa OTOOGPaXKeHUA METKM.
KnukHute Label, BKA4UMTE UM OTKIKOUMTE OTOOpPAXKeEHME METKMU AeKOAMPOBaHUA
wuHbl 1553B. Ecnu BKAOYEHO, MeTKa WuHbl 1553B 6yaeT oTobpakaTbCs B BEPXHEM
JIEBOM YACTU LWMHbI (KOrJa 0TO6payKeHME LWKMHbI BKOYEHO).
e TabmMua cobbITMM.
Knuknute Event Table ana Bxoaa B MeH0 HaCTpoMKKU. Tabsmua cobbiTMM OToGparkaeT
NnoApOGHY0 MH(OPMaLMIO AEKOAMPOBAHUA B NOpAAKE BpeMeHM B (popMe TabamLbl, YTOObI
Nyylwe Habnwaatb AJIMHHbIE AEKOAMPOBaHHble AaHHble. MHdopMauma AeKoaMpoBaHMA
BKJ/IlOYaeT B Ce6S AEKOAMPOBaHHbIE JaHHble, TWUM CJI0BA, COOTBETCTBYIOLMIA HOMEP
CTPOKM, BpeMsa U nHdopmMaumio 06 olimbKax.
-OTKpbITME MW 3aKPbITUE TAGMLbI COBLITUMN.
MocnepgoBatenbHblM HaxkaTuem Event Table BkiuuTe MAM OTKAKOUMTE Tabauuy
CO6bITMIM, KaK NMOKa3aHO Ha PUCYHKE HUKe. TaKKe MOXKHO BKJ/IOUYMTb CEHCOPHbIM 3KpaH,
3aTEeM KOCHYTbCA MKOHKM «x» B MPAaBOM BEPXHEM Yry Tab/imLbl, YTOObI 3aKPbITb TabAULLY
cobblTMM. Kpome TOro, Korga yctaHoBfieH ctatyc npubopa «STOP», TO BpalieHuem
MHOTrOMYHKLMOHA/IbHOM PYYKM © MOXHO BbIGpATh YKa3aHHY CTPOKY M MPOCMOTPETb
COOTBETCTBYIOLLYI0 MHDOPMALMIO O 4EKOANPOBAHUM.
Homep cTpokn Bpema Tun cnoBa [aHHble  Owmbka

RIGOL &o# H 9
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Tabnvua
co6bITUI
LU URILY
o TR

‘ |
LT R NITTR

LLinHa 1553B

MNpumeyaHue.
MpW M3MEHEHWUM TOPM30HTA/IbHOM pa3BePTKM bopma CUrHala, oTobparkaemas Ha
3KpaHe, TaKXe M3MEHMTCA, a TaKXKe OyaeT M3MEHEHO obLiee KOIMYEeCTBO CTPOK,
cozepkawmx MHdopMaLmio 0 AeKOAMPOBaHMU B TabIMLE COBbITHN.
OTobpaxkaeman MHpOpMaLMA O AEKOAMPOBAHHbBIX AAHHbIX B LUMHE CBA3aHa CO
3Ha4YEeHMEM FOPM30HTAJIbHOM pa3BEPTKM.
YMeHbLLIEHUE FOPM30HTA/IbHOM Pa3BEPTKMU MOXKET MOMOYL B MPOCMOTPE NOAPOGHOM
MHOPMaLMK.
-YcTaHoBKa popmaTta Tabmubl COBbITUM.
Knnkumnte Format. Boibepute dopmat oTobpaxkeHuAa adaHHbix «Data» B Tabavue
Co6bITMM. JlocTynHble dopMaTbl BKAOYAT: «Hex», «Dec», «Bin», «ASC».
-YcTaHOBKa TMnNa npocmMoTpa.
Knukuute View. Bbibepute dopMy TabamLbl COBbITUM AN NpocMoTpa. ZoCTynHbl Ans
Bblbopa <«Packets», «Details» u «Payload». Takke MOXHO K/AMKHYTb ANs Bblbopa
«Packets», «Details» unm «Payload» B BepxHelM YacTu TabmLbl COBbITHMA.
Mpu BbiGOpe «Packets» Bpema 1 AeKoanpoBaHHbIE AaHHblE OTOOpaXkatoTCca B Tabamue
co6bITMM. Mpu BbiGope «Details» nNoAapo6Hble JaHHble B YKa3aHHOM CTpoke 6yayT
0TO6paKeHbl B TabMLE COBbITUM.



Ecan B CTpoKe faHHbIX oTOBpaxaeTca «...», 3TO 3HAYMUT, YTO AEKOAMPOBaHHbIE AaHHble
OTOOpaXKaloTCA He MONHOCTbI. B 3TOM cCnyyae MOXKHO NpPoOCMOTpeTb JeTau B
npeactaBneHnn «Packets». Npu Bbibope «Payload» BCe faHHble B yKazaHHOM CTO/16LEe
6yayT oTo6paxkaTbCs B Tabamue cobbiTi. Ecnn B ykasaHHOM CTon6LE oTo6parkaeTcs
«...»>, 3TO 3HAYUT, YTO AEKOAUPOBaAHHbIE AAHHbIE OTOOPAXKAKTCA HEe MONHOCTbIO. B 3TOM
C/ly4ae MOXKHO NPOCMOTpEeTb AeTasIM B NpeAcTaBsieHnn «Packets».
- JKCnopT.
Mpn BbIGOpe <«Packets» MOXHO 3KcCnopTMpoBaTb BpemMA M COOTBETCTBYHOLME
AeKoAMpOoBaHHble AaHHble. KinkHuTe Export. oABMTCA MEHI0O COXpPaHEHMA HACTPOEK.
MOKHO 3KCnopTUpOBaTb TabaAMUy AaHHbIX MAKETOB BO BHYTPEHHIOW MaMATb UM
BHellHee 3anomuHawuiee USB-ycTpoMcTBO (ec/iM ycTaHoBsieHo) B dopmarte CSV.
Moapo6bHee cMm. «CoxpaHeHME U BbI30OB»>.
-MepexoAa.
YcTaHOBUTE paboumit pexmm ocumnnorpacda Ha «STOP». BbibepuTe AaHHble 3a
yKa3aHHoe BpeMs M3 Tabmubl COBbITUM.
KnnkHumte Jump to. [laHHble 0TO6pa3ATCA B LLEHTPE 3KpaHa.
-/lekoanpoBaHue.
HacTpolika 3Toro MeHio no3BoJiSeT 6bICTPO NPOCMATpMBaTb COOTBETCTBYHOWME TabAMLbI
CobbITUM YeTbipex moaynen aekoampoBaHus (Decodel, Decode2, Decode3, Decode4).
KnukHute Decode. Boibeprte Moayib AeKOAMPOBaHMA.
5. WHTepnpeTupoBaHMe AeKOAMPOBaAHHbIX AaHHbIX 1553B.
C/S: cnoBo KomaHzaa/coctoaHne. OTobparkaeTca CMHEe-3e/1EHbIM LBETOM.
RTA: agpec yganeHHoOro TepMmMHana anda caoBa KoMaHza/ coctoaHne. OTobparkaeTcsa opaHXeBbIM
LIBETOM.
C/S paHHble: 3Ha4YeHWe OCTa/IbHbIX AaHHbIX C/I0Ba KOMaHZa/coctoaHMe. dopmaTt oTobpaxkeHua
TaKOM e, Kak y AaHHbix (Hex, Dec, Bin uam ASCIl). OTo6parkaeTcs 3e/1€HbIM LIBETOM.
BUT YeTHOCTU: OTOGpaXKaeTCA KeNTo-3e1eHbIM LBeTOM. NpU BO3HMKHOBEHUMU OLUMOOK -
OoTObOpaXkaeTcA KpaCHbIM LIBETOM.
Data word data: gaHHble cnoBa gaHHbIX. opMaT 0TOGparKeHMA, Kak Y AaHHbIX WKHbI (Hex, Dec,
Bin, ASCII). OTobpaxkatTcs 3e/1eHbIM LBETOM.

{ Data:0000

Cnoso C/S RTA AaHHble C/S  BuT 4yeTH. CnoBo AaHHbIX [aHHble cnoBa BuT 4eTH.

4.22. OnopHbie ocUuus1J7io2pammbi

Ocumnnorpad cepum DS8000-R obecneunBaeT coxpaHeHMe 10 ONOPHbLIX OCUMANIOrPaMM CUrHaNa
(Ref1-Ref10). B peasbHOM npoLiecce TeCTUPOBAHMA MOYKHO CPaBHMTb (DOPMY CMIrHA/Ia C 3TaJIOHHOM
ANA onpeaeneHnsa MeECTOHaX0oXAeHUA cOoA.

4.22.1. BknovyeHue ¢pyHKyuu Ref

KNMKHKUTE NO HaBMrauMOHHOM KHOMKE B JIEBOM HMMKHEM Yr/ly SKpaHa U 3aTEM KJIMKHUTE MO MKOHKE
Ref, 4T06bI BK/IOYNTL DYHKLUMIO ONOPHOr0 CUrHana.

Ecan dpyHKuma Ref BKIlOYEHA, TO MOXKHO BbIGOpaThb pa3Hble LBETa A5 KaXK40ro ONopHOro CMrHana,
MCTOYHMK KaXXAOro OMOPHOro KaHana, PeryjmMpoBKM BEPTMKA/JIbHOrO Maclitaba M CMeLleHMA
OMOPHOro CUrHasa, COXpaHEHWE OMOPHOr0 CUrHasla BO BHYTPEHHIOW MJIM BHELHIOW MamATb C
nocaeayroLwmM ero BbiI30BOM.

MprmeyaHune. Korga Boioupaetca pexmum XY, To QYyHKLUMA ONOPHOro CMrHana OTK/HYeHa.

4.22.2. Bbi6bop KaHasna onopHo20 cuzHasia

Knuknute Current. Bbibepute KaHan onopHoM ocumanorpammbl (Ref1-Ref10). Mo ymMonyaHuio
BblopaH Ref1.




4.22.3. Bbi6bop ucmo4HUKa onopHoO20 cuzHana

KnukHMTe Source. BbiGeprTe MCTOYHUK As onopHoM ocumaniorpammbl (CH1-CH4, Math1-Math4).

MpumeyaHue. To/IbKO BKIOYEHHDBIM B aHHbIM MOMEHT KaHa/l MOXKET 6bITb BbIGpaH B KayecTse
MCTOYHMKA OMOPHOro CUrHana.
4.22 4. Hacmpoiika omobpakeHua onopHo20 cuzHaiaa

Mocne Haxatna SaveToRef, MOXHO OoTperyanpoBaTb MacliTab No BEpTUKaIU U CMeLLEeHUE
OMOPHOro CurHana, ykasaHHoro B Current.

e KnnkHuTe VScale. Ucnonb3ya BcnabiBaoLwyto LMGpPOBYIO KAaBMaTypy, yCTaHOBUTE

BEPTMKaJIbHbIM MacluTab A/18 ONOPHOro CMrHana.
e Knnkunte VOffset. Mcnonb3ys BCnbiBatoLwyo LMAPOBYIO KnaBUaTypy, yCTaHOBUTE
CMeLLEeHWe No BEPTUKA/U.

4.22.5. CoxpaHeHue 80 BHYMpPeHHIOK NamMAamb

KnukHuTte SaveToRef gna coxpaHeHMs oToGparkaeMoro cMrHana Ana yKasaHHOro MCTOYHMKA
BO BHYTPEHHIOK NaMATb B KayeCcTBe ONOPHOro CMrHana.

MpumeyaHme. ITa onepaumsa TO/IbKO COXPAHAET OMOPHbIM CUIHAM B SHEPrO3aBUCMMOM NaMATH,
M 3TOT CMrHan 6yAeT OYULLEH NMPU OTK/IKOYEHUM NMUTAHMA.
4.22.6. Oyucmka omobpakeHua onopHO20 cuzHa/ia

Knnkante Clear Ans O4YMCTKM OTOOpaXKeHMA TEKyLEero ornopHOro CUMrHasa Ha akpaHe. lpu 3Tom
MeHo VScale 1 VOffset gna onopHoM ocuMaIOrpaMMbl HEAKTMBHbIE M OTOBPAXKAKTCA CEPbIM
LIBETOM.

MpumeyaHue. ITa onepaumsa TONIbKO OYMLLAET OTOOPaXKEHME OMOPHOro CUrHasla Ha 3KpaHe, HO
OMOPHbIM CUrHA/ NO-MPEXHEMY COXPAHSETCS B MaMATH.
4.22.7. NMpocmomp csedeHuli o popme onopHO20 cu2Hasa

KnvkHute More — Details, M noapo6Has uHdopmMaumsa 060 BCEX OMOPHbIX CUrHanax oyaer
OoTOOpaXKaTbCA Ha 3KpaHe B BMAe cnmcka. KnukHute Details ewe pas, 4Tob6bl 3aKpbiTb CMMCOK.
TaKKe MOXXHO KJIMKHYTb MO MKOHKE «x>» B MPAaBOM BEPXHEM YrJly OKHA AJ151 €r0 3aKpbITHA.

r

2.5GSafs  200mV
2.5GSa/s  200mV
0Sa/s 1V
0Sa/s v

0Sa/s 1V
0sals iAY
0Sals
0Sa/s
DSa/s
0sals

4.22.8. C6poc onopHozo cuzHana
KnnkHute More — Reset, 1 OMopHbIM CUIrHaN BOCCTAHOBMTCA B MOJIOKEHME, B KOTOPOM OH
HaxoAuNCA NpU BbiNOHEHMM onepauunn SaveToRef.



4.22.9. Hacmpoliiku ysemos

Ocumnnorpacd DS8000-R obecneumBaeT nATb LBETOB (CEPbIM, 3€NEHbIM, CMHUM, KpacCHbIM M
OpPaHKEBbIM) AN MAapKUPOBKM OMOPHbIX CUMIHAJIOB Pa3HbIX KaHaJ/IoB, YTO6bl Jierye pas/imyatb
OMOpPHbIE CUTHaJbI A1 pa3HbIX KaHa/NoB.

Knuknute Color. BbibepuTte LBET ANS OMOPHOM OCLMIIONPaMMbl AN @HHOTO KaHana. MKOHKa
GND 1 MeTKa cnieBa OoT OpMbl CMrHasa BbIGPAHHOIO KaHana 6yayT oTobpa)kaTbCA YKa3aHHbIM
LIBETOM.

4.22.10. Hacmpoiika Memok
KnukHute More — Label, 4To6bl BOMTM B MEHIO HAaCTPOEK METOK. TaKXKe MOXHO MCMOo/Ib30BaTh
METKY M3 BUOMOTEKU UNIM BPYYHYIO BBECTU METKY. ANA BBOAA MMEHM METKM AOCTYMHbI TPU A3blKa
BBOZA, B TOM YMC/IE: KUTAMCKMM, aHT/IMMCKUMIM U TPAAULMOHHBIA KUTaMCKMM.
e[locnepoBatenbHbIM KAMKOM Mno Display BK/IlOYUMTE UM BbIKJIOYMTE OTOOPaXKeHUE METKMU
onopHOro curHana. Ecav oH BkIOYeH, MeTKa 6yaeT oTobpaxkaTbCA B IEBOM YacTU (DOPMbl
curHana. Ecnm tekywmn kaHan Refn (n = 1,2,... 10), TO METKOM MO YMONYAHMIO OMOPHOro
cvrHana ssnaetca Refn (n=1, 2, ... 10).

e KnnkHute Library. Boibepute npegycTtaHOBAEHHYO MeTKY. [oCTynHble npeayCTaHOBAEHHbIE
MeTKM BKAtoYaloT B ceba: Default, ACK, ADDR, BIT, CLK, 1 1.4.

e KnukHuTe Label, 1 HTepdeiic pefakTMpOBaHUS METKM OTOGPA3MTCA aBTOMATMYECKU. MOXKHO
TaKXe BBECTU METKY BPYYHYI. MeToAbl peJakTUpoBaHMA CM. «MeTKa KaHasla».

4.22.11. JKcnopm 80 BHYMPEHHKOK UJIU BHEWHIOKW NAMAMb

MoKeTe COXpaHMTb TEKYLLY ONOpHY OPMY CMrHasa BO BHYTPEHHIOK NamATb MM HA BHELLHEM
USB-ycTpotcTBe. dopmaT haiia OnopHOro cMrHana - «.ref», «.bin» uam «.csv».

KnnkHute More — Export, 4to6bl BOMTM B MHTEPhENC COXpaHEHWA B (a1 ONMOPHOro CUrHasa.
MoapobHee cM. «CoxpaHeHWe M BbI30B>». TOJIbKO KOrga onopHasa (popmMa CUMrHana CoXpaHeHa,
dYHKLMA SKCNopTa MOXKET ObiTb aKTUBHa.

Mpumeyvanue. Ocumnnorpad cepmm DS8000-R nogaepxmpaeT Toabko USB-HakonuTtenb

¢dopmata FAT32.

4.22.12. HUmnopm u3 sBHympeHHelU usu sHewHel namamu

TaKyXe MOXXHO MMMOPTUPOBATb COXPAHEHHbIM ain onopHoOM hOPMbl CUFHaNA U3 BHYTPEHHEN
naMAaTH M BHewwHero USB- HakonuTensa B Npuoop 1 oTobpasnTb GOpMy Ha SKpaHe.

Knnkaute More — Import, 4to6bl BOMTH B MHTEP(dENC BbI30Ba hak/ia ONOPHOro CMrHana.

MogpobHee cM. «CoxpaHeHWe U BbI30B>.

Mpumeuvanue. Ocumnnorpad cepum DS8000-R nogaeprkmBaeT Tonbko USB-HakonuTenb

¢dopmata FAT32.

4.22.13. buHapHbIlU popmam OaHHbIx (.bin)

BrHapHbIM ([BOWYHbIM) OpMaT AaHHbIX XPaHMT AaHHble hOPMbl CUrHaMA B ABOMYHOM hopmaTe
M nNpejocTaBAAET 3ar0/I0BKM [aHHbIX, KOTOpble OMMCbIBAT 3TU AaHHble. [MOCKONbKY AaHHble
oTobpakaloTca B ABOMYHOM (popMaTe, pasmep ero damsia HamHOro MeHblue, Yem ¢opmat ASCII.
Ecan BKIIOYEHO HECKO/IbKO KaHanoB, TO BCe oOTobpaxkaemble KaHanbl O6yayT COXpaHeHbI
(coxpaHsieTca nepBbli KaHa/1, MOTOM BTOPOM, a 3aTEM BCE OCTaJ/IbHbIE).

B dopmate darna BIN aaHHble oToBparkaloTcsa CaeAyoLMM 06Pa3oM:

e/laHHble CH1;
e /laHHble CH2;
¢ /laHHble CH3;
o /laHHble CH4;
e /laHHblE MaTeMATUUYECKMUX OrnepaLmi.

1. 3aronioBok damna.

CylLecTByeT TO/IbKO OAMH 3aroJIoBoK (haisia B IBOMYHOM arne. 3arosoBoK aiia CoAepKMT
cneayowyo MHbopMaumio.



Cookie CumBonbl RG (aBa 6aliTa). YKasbiBaloT Ha TO, YTO (aiin umeeT

opMaT ABOMYHbIX AaHHbIX RIGOL.

Bepcus [Ba baiiTa. Yka3blBatoT Bepcuio daitna.

Pa3mep daina Llenoe umncno (4 6aita). Yka3biBaeT KonuyecTBo 6aiT B thanne.

OH BKkItoOYaeT B cebsl 3aronoBoK.

Konuyectso dopm curHanoB  |Llenoe uncno (4 6aiTa). YkasblBaeT KONMMYECTBO OCLMANOMPaMM,
KOTOpbIE XpaHATCS B hanne.

2. 3arosioBOK OCLM/I/IOFpaMMbl.
B darine MOXKHO XpaHUTb HECKOJIbKO ocUMANorpamm. KaxKzabli COXpaHEHHbIM CUMrHan UMeeT
3aro/IOBOK OCLMIIOrpaMMbl. [lpy COXpaHEHMM C HECKOJIbKMX KaHAJIOB KaxKAblM KaHa/l MOXKHO
paccMaTpuMBaTb KaK OTAE/IbHYI0 OCLMJ/UIOFPaMMy. 3aro/IoBOK  OCLMJIJIOTPaMMbl  COAEPKMUT
MHdOpMaLMIO 0 TMMNE JaHHbIX, KOTOPblE XPAHATCA MOC/IEe 3aro/I0BKa AaHHbIX OCLM/II0rPaMMbI.

Pa3mep 3aronoeka Llenoe uucno (4 6aitta). YkasbiBaeT

KONMYECTBO BalT B 3arosioBKe. 3aroNoBoK.

Tun ocumnnorpammsbl  |Lienoe uncno (4 6aiita). YKasbiBaeT KONMYECTBO THN
OCLMNINOrpaMMbl, COXPaHEHHON B 3arOsoBKe.

0 = Heu3BecTHO

1 = Bulbopka

2 = NNKOBbIN [ETEKTOP

3 = YcpenHeHu

4 = He ucnonb3yercs

5 = He ucnonb3yertcs

6 = Lincdposon curHan

Konuuecto 6ydepoB |Lienoe uncno (4 6aita). YkasbiBaeT Konndyectso bydepos,
HEObXOANMBIX /11 CYUTBIBAHWS [AHHBIX

Konunuectso Touek Llenoe uncno (4 6aitta). YkasblBaeT KOMMYECTBO TOYEK B
[AHHBIX OCLMANOrpaMMbl
Cyer Llenoe uncno (4 6aitTa). YKa3blBaeT KOSIMUYECTBO NPOXOAOB

Ha KaXbll BPEMEHHOW MHTEPBAN BO BPEMS 3aMUCU CUrHaNa
MpM 1CMOb30BaHNM ONPEAENEHHOr0 pexuMa Bbibopku
(Hanpumep, CpefHero) Ans Co3aaHus CUrHanoB. Hanpumep,
NP1 YCPeAHEHUN YNCO0 4 YKa3bIBAET, YTO Kaxzaas TouKa
AQHHbIX OCLMNOrpaMMbl MpK 3anucu bbina ycpeaHeHa no
MeHblLeN Mepe 4 pasa. 3Ha4yeHue No yMonyaHmio-0.
[mana3oH oTobpaxenus [Yncno Tuna float (4 6aitTa). YkasbiBaeT ANMTENBHOCTD

no ocn X oTobpaxaeMmoro curHana no ocu abeumcc. Ans

OCLMNNOrpaMM BO BPEMEHHOW 06/1aCTN OH YKa3biBaeT
MPOAOMKUTENBHOCTb BPEMEHM Ha JKpPaHe.

Hauano otobpaxennss  |Yucno Tuna double (8 6aifTOB). Yka3blBaeT 3HaueHne ocn X
no ocn X Ha NIEBOM Kpato 3KpaHa. [ins CUrHanos BO BPEMEHHOM
061acTh OH yKa3blBaeT BpeMs Hauana oTobpaxeHus. 3HaueHue
0bpabaTblBaeTcs Kak 64-pa3psiaHOe YNCTO C NNaBaloLLeid
3ansTol ABOVWHOM TOUHOCTU. ECin 3HaYeHWe paBHO HyNIO,
TO HUKAKMX AaHHbIX NOYYEHO He 6bino.

MpupateHve no ocv X Yucno tvna double (8 6aiToB). Yka3biBaeT paccTOsiHUE MEXAY
TOYKaMM aHHbIX Ha ocu X. [Inst CUrHanos BO BPEMEHHOM
061acT1 OH yKa3blBaeT BpeMs Mexay Toukamu. Eciu
3HayeHWe paBHO HY/I0, TO AaHHbIE He BblIn NONYYEHbI.
Havano Ha ocn X Yucno Tvna double (8 6aiToB). YkasbiBaeT 3HaueH1e Ha ocn X
MepBOil TOYKM AaHHbIX B 3anMCK AaHHbIX. [1s CUrHanoB BO
BPEMEHHON 0611aCTW OH YKa3blBAaET BPeMsi MEPBOV TOYKM.




3HaveHne obpabaTbiBaeTCcs Kak 64-pa3psaHoe  uMcno C
NNnaBaloLlel 3ansTol ABOWHOM TOYHOCTW. ECnn 3HaueHwe
PaBHO HY/IO, TO AaHHblE He Bblnn NOJTyYeHb!.

EanHuupl no ocn X Llenoe uncno (4 6aiita). YkasbiBaeT eauHULYy U3MEPEHUIA MO
ocK X B MOMYYEHHbIX AaHHbIX

0 = Heu3BecTHO

1 = BonbT (B)
2 = CekyHabl (c)
3 = KoHcTaHTa
4 = Amnep (A)
5=1b
6="Tu
EamHunubl no ocn Y Llenoe uncno (4 6aiTa). YkasbiBaeT eAnHULY U3MepeHUiA No

0Ccu Y B MOMYYEHHBIX AAHHbIX. BO3MOXHbIE BapuaHThl CM. B
«EAuHWLBI N0 OCcK X>»

[laHHble Maccus cumBonoB (16 6aliToB). He ucnonb3yercs
Bpemsi Maccus cumBonoB (16 6aiToB). He ncnonb3yercs
®penm Maccme cuMBOnOB (24 6aiiTa). YKkasblBaeT HoMep

MOAENMN U CepUiAHbIN HOMep ocumnnorpada B
tdopmate: MODEL#:SERIAL#.

MeTka ocumnnorpamMmbl (MaccuB cumBonoB (16 6aiToB). YKasblBaeT MeTKY,
Ha3HAYeHHYI0 OcUMInorpamMme

3. 3aro/1oBoK gaHHbIX OCLMAJIOrPaMMbl.

OcumnnorpaMma MOXET MMETb HECKONIbKO HabopoB AaHHbIX. Kaxkablt Habop AaHHbIX
OCUMIZIOTPaMMbl - MMEET  3aro/IoOBOK.  3aro/IoBOK  AaHHbIX OCLMAIOTPaMMbl  COCTOMUT U3
MHpopMaumm o Habope AaHHbIX. 3aro/I0BOK COXpaHAeTCcA nepej HAabopoOM JaHHbIX.

Pa3mMep 3aro/sioBKka Llenoe uncno (4 6aitta). YkasblBaeT KONNYECTBO 6aliT B
(aitne B 3arofi0BKe AaHHbIX OCLMIOrPaMMbl
Tun 6ydepa Llenoe uncno (2 6aiTa). YkasblBaeT TN AaHHbIX

OCLIMNNOTPaMMbl, COXPaHEHHbIX B haline.

0 = HeussecTHo

1 = O6bluHble 32-pa3ps/iHble AaHHbIE C NaBatoLLel 3ansToi
2 = MakcuManbHOe KOMMYECTBO fiaHHbIX C NAaBatoLLEel TOUKOM
3 = MWHMManbHOE KOMMYECTBO AaHHbIX C NIaBatoLLEA TOUKOM
4 = He ucnonb3yercs

5 = He ucnonb3yertcs

6 = LUndpoBsble 8-6UTHbIE CUMBOBHBIE

AaHHble 6e3 3Haka (ans LMdpoBbIX

KaHanoB.)
Konnyectso 6aiT Ha Llenoe umncno (2 6aiTta). Yka3blBaeT KOMMYECTBO BalT Ha
TOYKY TOYKY AAHHBIX
Pasmep 6ydepa Llenoe uncno (4 6anta). YkasbiBaeT pa3mep bydepa,

HeobX0AMMOro ans XPaHEHUA TOYEK AaHHbIX.

4.23. TecmuposaHue (odeH/He 200eH

Mpr1 NPOEKTUPOBAHMWN U3LENUA UM BO BPEMA NMPOU3BOACTBEHHOIO NPOLLECCA MOXKET BO3HUKHYTb
HEOOXOAMMOCTb OTCNIEXMBAHUA M3MEHEHMA CUIHaNa MM NPOBEPKM COOTBETCTBUA M3AeNUA
ctaHgapty. ®yHKkumA NogeH/He rogeH (TectMpoBaHMe No Macke) ocumnnorpadga cepmm DS8000-R
MOET OT/IMYHO CNPaBUTLCA C 3TOM 3aJaYeEN.




4.23.1. BkntovyeHue/ sbiko4eHue pyHkyuu «odeH/He 2o0eH»
K/IMKHUTE No KHOMKe HaBuraumm no MyHKUMAM & B IEBOM HUMKHEM YIJ/ly dKpaHa. Janee KAUKHUTe
no uKoHKe «Pass/Fail», 4ToObl OTKPbITb MEHIO HAaCTPOEK TecTa.
Haxogacb B MeHio, nocneaoBartesibHbIM KAMKOM no Enable BkAwuMTE MM OTKAOUMTE (DYHKUMIO
«['ogeH/He rogeH».
MNpumeyaHne. OyHKumMa TectupoBaHusa «logeH/He rogeH» He MOXeT OblTb BK/KOYEHa B
cneayroLmx yCA0BMAX: Koraa BblopaH pexmnm «XY» nnm «ROLL»; Koraa BkaoYeHa hyHKUmA
yBeAn4eHma parmeHTa.

4.23.2. 3anyck/OcmaHosKa ¢yHKyuu «odeH/He 2o0eH»

Mocne BKkAoYeHUA DYHKUMK «[oaeH/He rogeH» nocnefoBaTesibHbIM KIMKOM No Operate MoxHO
3anyCcTUTb UM OCTAHOBMUTbL OMNepaumio TeCTMpoBaHMA «[ogeH/He rogeH».

B npouecce TectMpoBaHua ocumanorpad 6yaet npoBepATb CMrHasbl, 0TobpaxKaTtb MHGpOpMaLMIO
0 TeCTUPOBaHMM U BbIBOAUTb MHPOPMALMIO O HEMPOXOXAEHUMU TeCTa Ha OCHOBE TEKYLLMX HAaCTPOEK.
MoXXHO yCTaHOBMTb MacKy TecTa, CTaTyC oTobparkeHus uHdopMaumm o Tecte U GopMy BbiBOAA
MHpOPMaLMM O HEMNPOXOXKAEHMM TecTa ANA BblOPaHHONO KaHana. TaKKe MOXHO COXpPaHWTb
TECTOBYI0 MAaCKy BO BHYTPEHHIO MM BHELLHIO NaMATb, a 3aTeM, NpM HEOOXOAMMOCTM, Bbi3BaTb
ee.

MpumeyaHue.

Tonbko Korga dpyHkuma «fogeH/He rogeH» BKAOYEHA, MOXKHO 3anycKaTb UM
OCTaHaB/IMBaTb AaHHYI0 onepaumio TeCTUPOBaHMA, BKAKOYATb MM OTKIKOYaTb OTOOpaxKeHue
uHdOopMaLmMM 0 TECTUPOBAHMM, COXPAHATb M Bbi3blBaTb MAacKYy.
Mocne 3anycka onepaumm TeCTUPOBAHMA HEJIb3fl HU U3MEHATb KaHas, HU M3MEHATb MacKy
TECTMPOBaHMA.

4.23.3. Bbi6op ucmo4Huka

Mepes BbIGOPOM WMCTOYHMKA MOAAMTE TECTMPYEMbIM CWMIHa/N Ha BXOZ aHasIoroBOro KaHana
ocumnnorpada. KamkHute Source. B bibepute KaHan UCTOYHMKA. JOCTYNHbIe KaHanbl 4714 Bbibopa
(CH1-CH4).

MpuMeyaHune. MoXKHO BbIGpaTb TOJIbKO T€ KaHa/lbl, KOTOPbIE BK/IOYEHBI B AaHHbIM MOMEHT.
4.23.4. Co30aHue Macku

KnukHnte Mask — Create gna 3agaHua Macku tectMpoBaHuAa «fogeH/He rogeH». KaukHute
Range 1 3agamTe rpaHMubl MackmM. MoXHO BblbpaTb «Screen» mam «Cursor» B KayecTBE rpaHuLy
Macku. Mo ymMonyaHuio BbIGpaHo «Screens.

Ecam «Screen» BbibpaHO B Range, To BCA 06/1acTb OTOOpParKeHMSA OCLUM/IIOrPaMMbl CYMTAETCA
o6nacTtbto Macku. KnukHute cootBeTcTBeHHO X Mask M Y Mask. Mcnonb3lya BcCn/biBalLLyo
uMdpoBylo KnaBuaTypy, HaAcTpOMTE AMana3oH TOPM30OHTAJIbHbIX M BEPTMKAJIbHbIX ZOMYCKOB
TeCcToBOM Macku. lpu HacTporke B MHTepdeMce 6yayT oTobparkaTbCs [Be 6esible KpuBble,
COOTBETCTBYHOLUME KOHTYpam TeKylen macku. KamkHute Create, 4To6bl NMPUMEHWMTH CO3ZAHHYHO
Macky (061aCTb, He MOKPbITasA CUHMM LBETOM Ha 3KpaHe).

Ecnn BbibpaH «Cursor», TO Ha 3KpaHe 6GyayT OoToOparkaTbCA ABa Kypcopa (MCnonb3ykTca anA
YKa3aHWs TEKYLLEro AMarnasoHa TeCTOBOM MackM). Kypcop A 6yaeT HaxoauTbecA cieBa, a Kypcop B
- cnpaBa. KnukHute CursorA u CursorB. 3agaite nonoxkenus Kypcopa A u Kypcopa B
COOTBETCTBEHHO. TaKXe MOXHO KJMKHYTb CursorAB M 3ajaTb nosoXeHWe 3TUX KypcopoB
OJHOBPEMEHHO (PacCToAHME MEXJY KYpCOPamMM Ha 3KpaHe He M3MEeHAeTcA). 3aTeMm, aHasIorMyHo
BblLLENpPUBEAEHHOMY CNOCOGY, HACTPOMTE FOPU3OHTA/IbHbIE M BEPTMKAJIbHbIE AMANa3oHbl JOMYCKOB,
a TaKXe co3ganTe Macky (06,1acTb, HE NOKpbITasa CMHMM LIBETOM B Npeaenax 06/1acTi Kypcopa).
4.23.5. CoxpaHeHue MackKu

Mpu BKAOYEHHOM DYHKUMM «[0eH/He roieH» MOKHO COXPaHUTb TEKYLMIM Auana3oH Macku BO
BHYTPEHHIOI0 NamATb MM Ha BHewHee USB-ycTponcTBO B hopMate «* .pf».

KnnkHute Mask — Save ans Bxoga B MHTepdenc coxpaHeHua. Moapo6bHocTH cM. «CoxpaHeHWe

U Bbl30B>.



4.23.6. 3azpy3Ka Macku
Mpu BKAOYEHHOM YHKUMM «[oaeH/He roaeH» MOXKHO Bbl3BaTb COXPAHEHHbIM AMana3oH MacKu
M3 BHYTPEHHEMN NaMATU MM BHewHero USB-ycTpoicTBa.
KnvkHnte Mask — Load ana Bxoaa B MHTepdenc Bbi3oBa. MogpobHOCTH cM. «CoxpaHeHue 1
BbI30B»>.

4.23.7. YcmaHosKa ¢popmbi 8bI800A pe3y/ibmamos mecmuposaHus
Knnkaute Option ana Bxofa B MeHo. MOXHO 3aZaTb AeMCTBMA ocumaiorpada no pesysbTatam
TECTUPOBAHMA.

e 3adaHue B8bIXOOHO20 COb6bIMUA U COCMOAHUA B8bixoda Aux

-KnukHute Output Event. Boibepute «Fail» nnm «Pass».

-lMocnepoBatenbHbIM KAMKOM Mo Aux Output BKAOUMTE MAM BbIKAOYMTE BbiXxoa Aux. Ecam
BbIxo4 Aux BKAuYeH, KaumkHute Utility — System, AUX Out aBTOMatmyeckmu
yCTaHaB/AMBaeTCA B 3HadyeHue «Pass/Fail». [py o06HapyXeHWu ycCnewHoro wuamu
HeyJayHoro Cob6biTMA WMMNYAbC OyaeT BbiBOAUTbCA 4epe3 pasbem [TRIG OUT],
PaCroNOXKEHHbIM Ha 3aAHeM naHenu. Ecam Bbixod Aux BblkjtodeH, KnmkHute Utility —
System, AUX Out aBTOMaTHU4YeCKM yCTaHaB/IMBaeTCA B 3HavyeHue «TrigOut». Boixoa [TRIG
OUT] Ha 3aZHelN NaHeNu He UMeEeT OTHoLWEHMSA K TecTy «[oaeH/He rogeH».

e 3adaHue 8bIx0OHOU NOJIAPHOCMU U 8J1UMeEe/IbHOCMU 8bIXOOHO020 UMNY/IbCA.
MocnepoBatenbHbIM KAMKOM Mo Polarity Bbibepute «Positive» man «Negative». KamMkHuTe
Pulse. WMcnonb3ya Bcn/biBawollylo UUGPOBYHO KNaBMaTypy, 3aZlalTe AJIMTENIbHOCTb
umnysbca. AuanasoH yctaHoBku: oT 100 Hc go 10 Mc. Mo yMonyaHuio: 1 MKC.

e 3adaHue delicmsusA no owubke

KnnkHaute Err Action. YcTtaHoBMTE onepaumio, KOTOpyto ocumanorpad 6yaeTt BbINOAHATb NOCae

O06HapyKeHMA HeyAa4yHOro NpoXoXKAeHUA TecTa.

- Stop: ocTaHOBKa TecTa nNpu 06HapyXeHun cobbiTna «[ogeH/He roaeH».

- Beeper: 3BYKOBOM CUrHan npu 06HApyXeHUM cobbiTus «fogeH/He rogeH». (He 3aBUCUT OT
COCTOAHMA BKJIOYEHMA/ BbIKNOYEHUA 3BYKOBOIO CUrHaa).

- Screenshot: Bbino/sHEHME CHMMKA 3KpaHa Npu OO6HapyXeHuu cobbiTMa «[oaeH/He rogeH».
Ecnv o6HapyXeHO BHELUHEE 3arnoOMMHaloLLEE YCTPOMCTBO, CHUMOK 3KpaHa 6yJeT COXpaHeH
HenocpeACTBEHHO HAa HEM. B NpOTUMBHOM C/lyyae OH B6yAeT coXpaHeH BO BHYTPEHHIOK NaMATb.

Mpumeyanune. Ecam «Screenshot» BbiGpaH B Err Action, peictBue «Stop» BbINOJIHEHO

aBTOMaTMyecku. TecT 6yaeT 0CTaHOBNEH MPUHYAMUTESIbHO.

4.23.8. BKksaitoueHue usu omkao4YeHue omobpaxkeHus cmamuCmuKu pe3y/lbmamos mecma

MocnepoBatenbHbiM KAMKOM no Information BKAOYMTE WMAM OTKAOUMTE OTOOpa*keHue
CTAaTUCTUKMU pe3y/IbTaTOB TeCTa. MOXKHO K/IMKHYTb MO MKOHKE «x» B MPAaBOM BEPXHEM Yr/ly OKHa
CTATUCTUKM, 4YTOObI 3aKkpbiTb ero. CTaTUCTMKA pe3ynbTaToB TecTa BKJOYaeT KOJIMYeCTBO
HeyZAa4HbIX KaapOoB, KOJIMYECTBO YCNEeLLHbIX Ka4pOB M 06Llee KONMYECTBO KaapoB, Kak NoKasaHo
Ha PUCYHKE HUKe.

Pass/Fail

Fail Owfm
Pass Owfm
Total Owfm

4.23.9. Cépoc cmamucmuku
KnukHute Reset ans OYMCTKM TeKyWwMX pe3ysbTaToB TecTa M MOBTOPHOIO  BbIMOJIHEHMS
CTaTUCTMYECKOro aHa/iM3a No pesy/ibTaTam TecTa.



4.24. 3anucb U sBocnpoussedeHue cuzHaad

®DYyHKUMA 3anMCU U BOCMPOM3BEAEHMA CMIHala MOXKET BOCNPOM3BOAMTL 3anmcaHHble (hOpMbl

CUrHaNI0B aHa0roBbIX BXOAHbIX KaHasoB (CH1-CH4), yTo no3BonsaeT ayylle MX aHa/M3npoBaTh.
NpumMeyaHue. opM30OHTa/IbHAA pa3BepTKa A0JIKHA ObiTb YCTAHOB/IEHA B peXuM «YT» BO Bpems
3anMcK cMrHana.

4.24.1. O6wue HacmpolKu

KNMKHUTE MKOHKY @ (PyHKUMOHA/IbHOM HaBUraLmm B JIEBOM HUKHEM YTJly 3KpaHa, YTo6bl OTKPbITb
HaBUraumio No YHKUMAM. 3aTeM KJIMKHUTE 3Ha4yoK «Record», 4TOBbl OTKPbITb MEHIO HACTPOMKM
YHKLMM 3aN1CKU CUrHana.

e3anucbk cueHana
MNMocnepoBaTesibHbIM K/IMKOM Mo Record Bk/toumTe beHKLl,Mro 3arnncum curHana. I'Iepen, 3anmcbto
ocuMAorpaMmMbl  MOXHO 06paTMTbCF| K onucaHuAaM B «[lapameTpbl 3anucu» 1A YCTaHOBKM
napamMeTpoB 3arnMcK OCLUMIJIOrpaMM. KnnkHute Record, 4tobbl Ha4aTb 3anmcb CbOprI CHUrHana.
3HaA4YoK 3anMcu aBTOMATMYECKM MU3MEHAETCA C «O» Ha «o». Bo BpeMA 3anucu TeKyllaA
MHd)OpMaLlMﬂ O 3anMcu B peasibHOM BpeMEHU OT06pa>KaeTCF| Ha 3KpaHe, KakK MNOKa3aHO Ha
pUCyHKe HUXKe. Ha stom pUCcyHKe AaHHble c/ieBa OT «/» O3Ha4alT Tel-(yLLLMﬁ Kaap. Ero 3HayeHue
NOCTOAHHO MEHAETCA (3HaYeHMe B MEHI0 «Current» TaK)Xe NOCTOAHHO MeHAeTCA), a AaHHble
cnpaBa OT «/» YKa3blBalOT Ha KOJIMYECTBO KagpoB AJ1A 3armcu. 3Ha4yoK AT, 0T06pa>KaeMbI171 B
BEepXHeM MpaBOM YrJjy, YyKa3blBae€T Ha pa3HuLly BO BpeMEHM MexXay TeKylWwMM U NepBbiM
Kagpamu. [locne 3aBeplleHMA 3anucu «O» MEHAETCA Ha «a». 3anucb OCTaHaB/IMBAaETCA
ABTOMATUYECKMU. rlpM HaxkaTtmn Record B npouecce 3arnmcu 3anmcb Ha4yHeTCA 3aHOBO.
BpemeHHoW nHTepsan

AT =170.316681ms

Tekywwmn kagp KonuuecTtBo kagpos

eBocnpoussedeHue

Kamknute  Playing, 4T06bl HayaTb BOCMPOM3BEAEHWME  3aMMCAHHbIX CMFHAMOB. <«
aBTOMATMYECKM M3MEHMUTCA Ha «I». [oapo6Hee cM. «[TapameTpbl Bocnpom3BeaeHus». Bo Bpems
3anNMcu CUrHana TekylMM Kaap (3HaueHue Current) M3MeHAeTCs COoOTBEeTCTBEHHo. [locnie
3aBepLIEHMA BOCMPOM3BEAEHUA <«I» ABTOMATMYECKM M3MEHMTCA Ha «3». Bo Bpems
BOCMPOM3BEAEHUA MOXKHO HaXaTb KHOMKY Playing, 4To6bl 0CTAaHOBMTb BOCMPOMU3BEAEHME.

e Tekywuli kadp
Knvknute Current. Mcnonb3ysa BcnsbiBawowy UMGMPOBYK KnaBuatypy, YCTaHOBWUTE
Tpebyembii Kaap. Mpu 3ToM popMa CUrHana Ans TEKYLLEro Kagapa oto6paxKaeTca Ha 3KpaHe.

e YcmaHoBKa nepexoda
MocnepoBatenbHbIM KAMKOM Mo Jump To BbiGepMTE NEPEXO] K 3anMCaHHOMY KOHEYHOMY Kaapy
(mnocneaHuit) MM 3aNMCaHHOMY HaYaslbHOMY Kazpy (m nepBbii). MNoapobHee cM. «MapaMeTpsl
BOCMpPOM3BEAEHMSA>.

4.24.2. lapamempsi 3anucu
Bo Bpemsa 3anmcun ocumnnorpad 3anucbiBaeT CMrHan TEKYLLEro akTMBHOIMO KaHasa C 3aJaHHbIM
MHTEPBa/IOM, NOKa onepaumsa 3anmMcu He OyaeT OCTaHOB/JIEHA BPYYHYH, MM MOKa KO/JMYECTBO
3anMCcaHHbIX KaZpoB He AOCTUrHET 3alaHHOro 3HaYeHus.
MpumeyaHue. [lepes HayasoM onepauMu 3anMCU BKJOYMTE HYXKHbIM KaHa/l M HacTpouTe
oTo6paxeHne GOopMbl CUrHana B HyXHoe cocToaHue. [pu 3anycke onepauum 3anmcu
Hesb3A BKJ/OYaTb/OTK/IIOYATb BbIXOJ KaHana, HacTpamBaTb OTO6paxeHue ¢OopMbl
CMrHana.
Mepen 3anMcbio OCLMANOIPAaMM MOXHO KJIMKHYTb More — Setting ans Bbibopa «Record» ana
YCTaHOBKM C/ieflyIoWmMX NnapameTpoB:



e MlHmepsan 3anucu
MHTepBan 3anmMcu yKasbiBaeT BPEMEHHOM MHTEPBa/ MEXAY KaZpamMu B MpoLecce 3anucu.
Knvknute Interval. 3atem, ucnonb3ya BCnbiBalowy UMGMPOBYIO KnaBuaTtypy, YCTaHOBUTE
MHTEpBaN MeXay Kagpamu. JocTynHbii avanasoH - ot 10 Hc go 10 c.
e 3anucaHHble Kaopbl
3anMcaHHble KaZpbl - 3TO TO KOJIMYECTBO KaApOB, KOTOPOE MOXET ObITb 3anncaHo akTUYECKHU.
Mocne Havana onepaumm 3anucu ocumanorpad aBTOMATMYECKM OCTaHAB/IMBAET oOnepaumio
3anmcK, Koraa KoJmM4yecTBO 3anmncaHHbIX KaJpoB AOCTUraeT YyCTaHOBJIEHHOMO 3HaYEHMA.
KnvkHute Frames. 3atem, MCNosb3yA BCN/bIBalOWY UMGPOBYO KnaBUaTtypy, YCTaHOBUTE
KOJIMYECTBO KaZpoB ANs 3anucK. JOCTYnHbIM AManasoH - oT 1 A0 MaKCMMaJIbHOrO 3HaYyeHMs
KO/IMYecTBa KagpoB (YCTaHOBKa AOCTyMHa B MeHo Max Frames. KankHuTe Set to Max, 4To6bl
aBTOMaTMYeCKM YCTaHOBUTb KOJIMHECTBO KaZpOB A/1A 3aMMCU B MAKCMMa/lbHOE 3HayeHue.
e MakcumasibHoe KoJsiudecmso Kaodpos
MeHI0 noKasbiBaeT MaKCMMa/IbHOE KOJIMYECTBO KaApOB, KOTOPOE MOXKHO 3anucaTtb B AaHHbIM
MOMeHT. [OCKONbKY eMKOCTb MaMATU (POpMbl CUMrHana UKCMpoBaHa, TO, YeM 6osblie
YUCI0 TOYEK B KaXKAOM Kajpe CUrHasia, TEM MeHblUe KOIMYEeCTBO KaApoB, KOTOpble MOryT
6bITb 3anucaHbl. M03TOMY MaKCMMasibHOE KOJIMYECTBO 3anMCaHHbIX KaZpoB CBA3aHO C
BbIGpaHHbIM B JaHHbIM MOMEHT 3HAYeHMEM Fy6MHbI 3anucK (CM «[1y6uHa 3anucK»). Tekyllas
rnybmMHa 3anmMcu OTHOCMTCA K YMCNly TOYEK CMrHana Ha Kagp. [nybuHa 3anucu = 4actoTa
AMCKpeTM3aUmMm x KO3 DUUMEHT pa3BEPTKMU x KOJIMYECTBO AENEHUIN MO rOpM30oHTaM. Mo3ToMy
MaKCMMaJlbHOE KOJIMYECTBO KaZpoB 3anmMcCM CBA3AHO C YacTOTOM AMCKpeTM3aumuM M
KO3 DUUMEHTOM pasBepTKU. ITOT ocumanorpad obecnevmBaeT HenpepbiBHY 3anucb
MaKcrMyM 450000 kaapoB B peasibHOM BPEMEHM.
e38yKoBoOU cuaHan
MocnepoBatesibHbIM HaxkaTMeM Beeper ykaxkuTte, nogaeTca i 3BYKOBOM CUIHa, Koraa 3anmcb
3aBeplLueHa.
G 3BYKOBOM CMrHa NoAAeTCs MO OKOHYAHUM 3ammcu;
&: 3BYKOBOrO CMrHasia HeT Mo OKOHYaHWMM 3amnmcu.
4.24.3. Mapamempsbi Bocnpou3sedeHus
®DYHKUMA BOCNPOMU3BEAEHUA 3anNMCAHHOrO0 CMrHasa BOCMPOM3BOAMUT 3anMCaHHble B MaMATb
curHanbl. llepes Bocnpou3BeAeHWMEM OCUMANOrPaMM MOXHO Haxatb More — Setting ana
Bbl6opa «Play» AnA yCTaHOBKM Clieaylowmx napaMeTpos:
e Pe;xumM socnpou3sedeHus
MocnepoBatenbHbIM HaxkaTeM Mode yCTaHOBUTE peXXUM BOCNPOM3BEAEHMA (UMKIMYHBIN)
nn lammd ] (oaHokpatHbi). [EE=x]: BOCNpOM3BOAMTCA OT Haya/IbHOrO A0 KOHEYHOro Kazjpa,
3aTeM 3Ta ornepauma NoBTOPAETCA MOKa He byaeT ee OCTaHOBKM BPYYHYIHO.
BOCNPOM3BOAMTCA OT Haya/IbHOro [0 KOHEYHOro Kajpa, a 3aTemM aBTOMATMYECKM
OCTaHaB/IMBaeTCA.
e [locnredosamesibHOCMb BOCNpou3sedeHus
MocnesoBatesibHbIM HaXKaTMeM Sequence BbibepuTe nocnegosartesibHocTh Bl (npamas) uam K
(o6bpaTHas).
I: BocnpousBoaMTCA OT HayalbHOrO A0 KOHEYHOrO Kazjpa.
[®: BocnpousBOAMUTCA OT KOHEYHOIO /10 HaYasIbHOro Kajpa.
e UHmMepsan socnpoussedeHuA
MHTepBan BOCNPOU3BEAEHMUA YKa3blBa€T BPEMEHHOM MHTEPBaN MEXAY Kaapamu B npouecce
BocnpomsBedeHmsa. KnukHute Interval. 3atemM, wucnonb3yAa BCM/bIBaOWY UUMGPOBYHO
KNaBUaTypy, YCTaHOBMTE BPEMSA MEXAY KaapaMu. JoCTynHbiM AManasoH - oT 10 Hc ao 10 c.
e HayanbHbIl Kadp
KnnkHute Start Frame. 3atem, MCNo/sib3yA BCN/bIBaOLWYHO LMQPOBYIO KnaBuaTypy, yCTaHOBUTE

Hayva IbHbIM Kaap A4nAa Bocnpou3BeeHUA. Mo YMOJ14aHUIO Bbl6paH0 1, a MaKcumasbHoe
3Ha4eHne - KOJIM4YeCTBO 3alnMcCaHHbIX KaJpoB.




e KoHeu4HbIlU Kadp
KnvkHute End Frame. 3atem, MCNosb3yAa BCNJbiBalOWy UMPPOBYIO KaaBuaTypy,
YCTAHOBMUTE KOHEYHbIM Kaap ANA BOCNpou3BefeHus. 1o yMOMYaHWIO BbIGPAHO KOJIMYECTBO
3anMcaHHbIX KaJpoB.

4.25. dyHKUuu noucKa u Hasuzauyuu

®YHKUMA NoMcKa Mo3BOJIAET MCKaTb pe/ieBaHTHbIE COBLITUA Ha OCHOBE 3a[aHHOro YC/10BUA
nomcka. DYHKUMA HaBMraumMm BKJIOYAET HaBMUraumio Mo 3anucM M BOCMPOU3BEAEHMIO,
HaBMraLMIo Mo BPEMEHM M HABUMALMIO MO COBbITUAM.

4.25.1. ®dyHKUyuu noucka

®yHKUMA NOMCKa NO3BOAET BbINOJHATL MOMCK (DPOHTa KaHana, 3amnycka no MMMNysbCy, 3anycka
Mo paHTy, 3anycka no CKOPOCTM HapacTaHus, 3anycka no RS-232, 3anycka 12C uam 3anycka no SPI.
KNMKHUTE MKOHKY & (YHKUMOHA/IbHOM HAaBMrauMu B JIEBOM HMXKHEM Yr/ly 3KpaHa, YTo6bl OTKPbITb
HaBMraumio no yHKUMAM. 3aTeM KJIMKHUTE 3HA4YOK «Search», 4TOOblI OTKPbITb MEHI0O HACTpPOEeK
noucka.
BksioyeHue u omksilodeHUe yHKUUU NoucKa

MocnepoBatenbHbIM KIMKOM NO Search BKAOUYMTE MM OTKAOUMTE (DYHKLMIO NOMCKA.
Bbi60op muna noucka u ycmaHo8Ka hapamempos

KnukHute Type u Bbibepute TMn (PpoHT, MMnynabc, PaHT, cKopocTb HapacTaHus, RS232, 12C uau
SPI).

« ®poHT: KnnkHute Type ans Bbibopa «Edge» B KayecTBe TMMNa nomcka. [na HaCTPOMKM MEHI0
Edge Set cMm. «3anyck no ¢poHTy>». KnukHute Threshold gns Bxoga B MeHI0 3aaHuA nopora.
Mcnonb3ya BCn/bIBaoLLYyO UMGPPOBYIO KAaBMaTypy, YCTaHOBUTE NOpPOr.

*Umnynbc: Kankaute Type ansa Boi6opa «Pulse» B KayecTse Tvna nomcka. Ana HaCTPOMKM MEHIO
Edge Set cMm. «3anyck no wumnynbcy». KnukHute Threshold ans Bxoga B MeHI0 3agaHuA
nopora. Mcnonb3ys BCnabiBaoLWyo LM@pOoBYO KlaBMaTypy, YCTaHOBMTE NOpOr.

+ PaHT: KnnkHute Type ans Bblibopa «Runt» B KayecTBe TMna momcka. Aas HaCTPOMKM MEHHO
Edge Set cM. «3anycK no paHty». KnnkHute Threshold gna Bxoga B MeHto 3agaHuA nopora.
Mcnonb3lya Bcn/biBatowyo uudpoByo Knasuatypy, yctaHoBute [Mopor A (Threshold A) u
Mopor B (Threshold B).

+ CKopocTb HapacTtaHuA: KankHute Type ans Bblbopa «Slope» B KayecTBe TMna noucka. Ana
HacTporku meHio Edge Set cm. «3anmyck nmo ckopocTu HapacTaHus». KnmkHute Threshold
ANA BXOZa B MEHI0 3aZaHMA nopora. Mcnosb3ysa BCNbiBaloLWyo LUMQpPOBYHO KaaBuaTypy,
yctaHosuTe MNopor A (Threshold A) u MNopor B (Threshold B).

+RS232: KnmkHute Type ans Bbibopa «RS232» B KauyecTBe TMna noucka. ANs HacTpPOMKM
meHto Edge Set cm. «3anyck no RS-232 (Onuua)». KnukHute Threshold ana Bxoaa B MeHto
3aaHuA nopora. Mcnonb3yA BCNJbiBalOLWYO LMGPPOBYO KNaBMaTypy, yCTaHOBMTE MOpOr.

12C: Knuknute Type ans Bbibopa «12C» B KayecTBe TUMa noucka. Ana HacTpolku meHio Edge
Set cM. «3anyck no 12C (Onuus)». Knmknmte Threshold ana Bxoga B MeHI0 3aJaHuWa nopora.
Mcnonb3ya BCN/bIBaOWY LUMMPOBYIO KnaBuatypy, yctaHoBuTe noporm ana SCL v SDA.

+SPI: KnukHute Type ana Bbibopa «SPl» B KayecTBe TMMNa nomcka. A HaCTPOMKM MEHIO
Edge Set cm. «3anyck no SPI (Onuma)». KnmkHute Threshold ans Bxoga B MeHo 3agaHus
nopora. Mcnonb3ya BCn/biBawoLWyo LMPPOBYIO KnaBuatypy, yctaHoBuTte noporm ana SCL,
SDA u CS.

KonuposaHue mpuzzepa

e KonupoBaHWe HaCTpoeK B CMCTEMY 3anycKa.

Knmkante More — To Trigger ana KonupoBaHMA HACTPOEK BbIGPAHHOrO Tuna MoMcKa B
aHasorMyHbIM TMN 3anycka. Hanpuvmep, ecnv TeKywmM Tun noucka BblbpaH «Edge»,
KnvkHuTte To Trigger, 4To6bl CKOMMPOBATb HAaCTPOMKMU MOMCKa MO (PpOHTY B HACTPOMKM
«3anycK no poHTY>.




e KonnMpoBaHMe HaCTPOEK U3 CUCTEMbI 3anycKa.
KnmkHute More — From Trigger AnAa KOnMpoBaHWA HACTPOEK M3 CUCTEMbI 3arycKa B
CMCTEMY NMoucKa. Hanpumep, ecim TeKywmi TMn NomcKa BbibpaH «Edge», KnukHute From
Trigger, 4TO6bl CKONUPOBATb HACTPOMKU M3 CUCTEMBI 3anycKa no (poOHTY B CUCTEMY MOMCKA
no poHTY.
MNprmeyanue. Ecan BbibpaHo «From Trigger», TO HEOO6XOAMMO CHavana 3ajatb TUMN NOMUCKA, a
3aTeM CKOMMpoBaTb HACTPOMKM THIMA 3anycKa M3 MEHIo 3arnyckKa.
Omkpbimue usu 3aKkpbimue mabiuybl MemokK
MocnepoBatenbHbIM KAMKOM No MarkTable BkawuMTe MAM OTKAOUMTE OTOOpaKeHWe Tabauubl
MeTOK. Tab/mua MeTOK oToOpaXkeHa HuKe. MOXKHO K/IMKHYTb MO MKOHKE «x» B MPaBOM BEPXHEM YTy
3KpaHa, 4ToObl 3aKpbITb €e.

'Total count: 0 x

Num Time Count

001 -9.25001ms (1)

002 -8.25002ms (1)
-7.25002ms (1)
-6.25002ms (1)
-5.25002ms (1)
-4.25002ms (1
-3.25002ms (1)
-2.24998ms (1)
-1.24998ms (1)
-249.980us (1)

Hasuzayusa
KnnkHnte Navigation. Mcnonb3ya BcnibiBawwy UMMPOBYIO KnaBMaTypy, YCTAaHOBMTE HOMEp
COObITUA ANA HaBWUraumMm MO COOLITUIO. TaKXXe MOXHO MCMO/Ib30BaTb KOMOWMHALMIO KHOMOK ANA
HaBuraumMm c warom 1. MogpobHee cM. «DyHKUMA HaBUraLmUM».
CoxpaHeHue
MOHO COXpaHMTb MPOMapKUPOBaHHbIE AaHHbIE COObITUA BO BHYTPEHHIO NamATb MM HA
BHeLWHMM USB-HakonuTeb B popmate «* .csv».
KnnkHnte More — Save, 4YTo6Gbl BOMTM B MHTepdenc coxpaHeHusa darna. MoapobHee cM.
«CoxpaHeHM1e M Bbl30B>» A1 COXPAHEHWUA MPOMAaPKMPOBAHHbIX JAaHHbIX COObITUA BO BHYTPEHHIOK
WM BHELLHIO NaMATb.
MpumevaHune. DS8000-R nogaepmBaeT ToNbkKo dasw-namatb USB-HakonmnTena popmara
FAT32.

4.25.2. DyHKYyuu Hasuzayuu

Mpu ynpaeneHuun ocupnnorpadom B pexkume Web Control MoxHO HaxaTb Knaeuwmn Pre, NSTop
nnn Next B NpaBoOM YacTU onepauMoHHOro MHTepdeica Ana peanunsaumn GyHKUMM HaBUraumu.
®YHKUMA HaBMrauuu BKIOYAET B Ce65 HaBMraumio no 3anmcu 1M BOCNPOM3BEAEHMIO, HAaBUIaLMIO MO
BPEMEHM M MO COOLITUAM. :

Hasuzayusa no 3anucu u sochpou3sedeHuro

Mocne akTMBaUMM YHKUMM 3anMcu (OPMbl CUMrHala M eé 3aBeplueHuio, KamkHute @ ans
BOCMpPOM3BEAEHMA  3aMMCaHHbIX CMrHanoB B o6paTHoM nopsagke; Kaukuute @B  gna
BOCMpPOM3BEAEHMS 3anMCaHHbIX CUrHANoB B 06bl4HOM nopsake; KamkHute &, 4T06bl OCTaHOBUTL
BOCNpPOU3BEeJEHME.




Hasuzayusa no spemMeHU

Mocne oCTaHOBKM c60pa AaHHbIX MCMOb3yMTe KOMOMHAUMM HABUIALMOHHbLIX KHOMOK ANs
BLICTPOrO M HENpEpbIBHOTO BOCMPOM3BEAEHMA 3anMcaHHbiX AaHHbiX. Kavknute B pana
BOCNpPOM3BEAEHUA NpeablaymMX 3anmcaHHblX CUrHanoB; KaukHuTe ANAa  BOCnpou3BeaeHuA
cnesytoLmx 3anmcaHHbix curHanos; Kavkuute B ans octaHosku Bocnpousseaenms. Kpome Toro,
HaxkaTe KHonok B nnn B HeckonbKo pa3 MOMeT YCKOPUTb BOCMPOM3BEAEHME CUIHA/IOB, YTO
NO3BOJISIET 6bICTPO HAMTU HY}KHbIE JaHHbIE.

MpuMeyaHue. OyHKUMA BPEMEHHOM HaBMIraLMM JOCTYMHa TO/IbKO B TOM C/lyYae, eC/iM B KayecTse

pexuma BblopaH «YT», U1 NPUOOP HAXOAMUTCA B COCTOAHUM «STOP».,

Hasuzayusa no cobbimuam

Mocne BKAYEHMA (DYHKLMM HaBMrauMu M 3aBEPLUEHWMS MOMCKA COBLITMM MOXKHO MCMOJIb30BaTb
KOMGMHALMM HABMIaLMOHHbBIX KHOMOK A5l 6bICTPOM HABMraumMu Mo KOHKPETHOMY CO6bITMIO B
Tabamue Metok cobbitui. Kamknute Bl ans nepexosa Kk npeabiaywemy cobbiTiio (HOMEp Co6bITHS
B Tabnuue meTok ymeHbluaetcs); Kamknaute B ana nepexopa kK cneayrowemy cobbitmio (Homep
CO6bITUA B Tab/MLLEe METOK YBEIMYMBAETCA); KHOMKA (&) OTKAOYEHA B HaBMrauym rno Co6bITHIO.

4.26. YnpasaeHue ducnjieem

B MeHI HacTpoeK ynpaBieHus AMCIIEEM MOXHO YCTAHOBMTb TaKME MapameTpbl, KaK TuM
oTo6paXkeHmsa (OpMbl CUrHana, BPEMSA MOC/IECBEYEHMA, APKOCTb CUrHaNa, TUM CETKM, APKOCTb
CETKM U T. A.

4.26.1. Bbi6op muna omo6paxeHus
Knnknute Display, 4To6bl BOMTU B MEHIO HAaCTPOEK ynpaB/ieHus aucnieem. MNocieaoBaTesibHbIM
HaxkatveM Type yCTaHOBMTE peXXMM OTobpaxkeHMA opMbl CMrHana Bektopamu «Vector» mau
To4ykamu «Dots».
eOTOGpaxkeHMe BEKTOpaMM: TOYKM BbIOOPOK CBA3aHbl JIMHUAMM U OTobOpaxattcA. B
GO/IbLUMHCTBE C/ly4aeB 3TOT PEXMM MOXKET NpeaocTaBUTb Hanbosiee YeTKyo popMy CUrHana
npy HabAEHUN KPYTOro (pOoHTa (Hanpumep, NPSMOYro/ibHOM (OPMbl).
eOTOGpaXkeHHe TO4YKaMM: OTOOparkeHWe TOYeK BbIOOPOK HanpsaMyl («Kak eCTb»). MOXHO
HenoCpeACTBEHHO MPOCMATPMBATb KaXKAyH TOYKY BbIOOPKM M MCNONb30BaTb Kypcop ANA
U3MepeHus 3HauyeHnM X U Y TOYKU BbIBOPKM.

4.26.2. YcmaHoska spemMeHu nocsiecseqyeHus
KnankHnte Persis.Time. YcTaHOBUTE BpemMA Moc/iecBeYeHMA ocumasiorpammbl.  ocTynHble
3Ha4veHma: Min, 100 ms, 200 ms, 500 ms, 1s, 2s, 55, 10 s, Infinite (6eckoHe4yHo). [anee curHan
CUMHYCOMAaNbHOM (OPMbl CO CBMMMPOBAHMEM MO YacTOTE MCMOJIb3yeTcsa AN NpuMepa C
pas/IM4yHbIMM BpEMEHaMM MocC/iIeCBeYEHHA.
eMin
Mo3BosIAET NPOCMATPUBATh M3MEHEHUS CUIHaNA MPU BbICOKOM YacToTe OB6HOBEHMS.
e QukcuposaHHble 3Ha4YeHUA
Mo3BonaeT HabAAaTb FUTYKU, KOTOPble U3MEHAKTCA OTHOCUTE/IbHO MeAIEHHO, UM TNIUTUYU C
Ma/IeHbKOWM BEPOSTHOCTbIO BO3HWMKHOBEHMSA. Bpems nociecBeyeHUss MOXKET 6biTb YCTAHOBIEHO
Ha 100 ms, 200 ms, 500 ms, 1s,25s,5s, 10s.

eInfinite (6eckoHe4YHoO)
B 3TOM pexume ocumnnorpad ortobpaxkaeT OOGHOBNEHHYL (OpPMYy CUrHasna 6e3 OYMUCTKM
npeaplaywmx. MonyyeHHble paHee CUrHasbl 6yayT oTob6parkaTbCA B LBETE C OTHOCMUTE/IbHO
HW3KOM APKOCTb0, a BHOBb MOJIy4YE€HHbIE - C HOPMaJIbHOM APKOCTbIO U LiBETOM. BeckoHeyHoe
nocsiecBeYeHMEe MOXKET MCNOJIb30BaTbCA A1 MU3MEPEHMA LIYMa M JXKUTTEPA U ANA permcTpaumm
C/IyYaMHbIX COBBbITUM.

4.26.3. YcmaHoska Apkocmu cuzsHana

KnnkHute Intensity. Mcnonb3ya BCn/biBaloLWwyo UMMPOBYIO KnaBuaTypy, YCTaHOBUTE APKOCTb
curHana. 3HadyeHue no ymosn4daHumio coctasnseT 40%, a AOCTYNHbIM AnanasoH - oT 1% Ao 100%.




4.26.4. YcmaHoska 3KkpaHHol cemKu
Knvknute Grid. YctaHoBuTe TUN ceTKU. JocTynHbl Tvnbl: «FULL», «HALF», «<NONE» mnnm «IRE».

eFULL: BKNtOYaeT POHOBYHO CETKY C KOOpAMHATaMM.

eHALF: BbiKAtOYaeT (hOHOBYHO CETKY.

¢NONE: BbiK/l04aeT POHOBYIO CETKY C KOOpAMHATaMM.

¢|RE: JOCTYMHO TO/IbKO ANA TECTUPOBaHMA BUAEOCUIHaNa (HanpMmep, TMN 3anycka yCTaHOBJIEH
«Bupaeo», a BepTuKanbHbiM Macwtab 140 mB). Korga BbibpaH «IRE», B 1€BOM YaCcTM 3KpaHa
oTobparkaeTcA BepTMKanbHas wkKana B IRE. AunanasoH wkansl ot -40 IRE go +100 IRE.
YpoBhu 0,35 B 11 0,7 B oTo6parkatoTca B MpaBOM YacTH 3KpaHa, KaK MNoKa3aHo Ha pUCYHKe
HUXKe.

N 0123 4567
8 91011 12131415

4.26.5. YcmaHoska Apkocmu cemku
KnnkHute Brightness. Mcnonb3ys BcnabiBawowyo UMEMPOBYHO KN1aBMaTypy, yCTaHOBMTE APKOCTb
ceTKku. Mo ymonyaHuio yctaHoBaeHo 20%. JoCcTynHbIM AMana3oH peryamMpoBku - oT 1% ao 100%.

4.26.6. Uikana
MocnepoBatenbHbiM Haxkatem Show Scale BKIOUMTE MAM OTKAKOUMTE OTOOPAXKEHUE LLKabl
Ha 3KkpaHe. 1o ymon4aHuo yctaHoBAeHO «OFF».,

4.26.7. Omob6parkeHue ysemamu

HaxaTtnem More — Color Grade BKOUMTE MM OTKIOUYUTE OTOOParKEHUE LBETOM CUIHANOB AN
aHaJIoroBbIX KaHa/IoB Ha 3KpaHe. Mo yMonYaHMIo YCTaHOBAEHO BbiKIOYeHO «OFF». Mpu BKAOYEHUN
CMrHan oTtobpaxaeTtcA pa3HbiMM LBeTamu. [0 HMM Nerko yBuaeTb BpeMA MU BEPOATHOCTM
NoJlyYeHUA JaHHbIX.

4.26.8. Yoep:xaHue ocyunsio2pammsl

KnukHute More — Waveform Freeze ana BKAOYEHMA MM OTKAOYEHMA DYHKUMIO yAepKaHUA
ocumniorpammbl. Ecnn 3TOT napameTp BKJIIOYEH, OTOOpaXkeHWe curHana Ha 3KpaHe 6yaer
«3aMOPOXeHOo>». ECiM 3TOT napameTp BKAOYEH, ocumanorpad otobpaykaeT ocUuIIorpamMmmy nocae
MHOIOKPaTHOM BbIGOPKM MPU OCTaHOBKE Bbl6OPKM KauMKom no RUN/STOP. Ecam 3TOT napametp
OTKJ/II0YEH, OTOGpaxaeTca NocneAHAA Bbl3BaHHaA opma CMrHana.



4.27. [leHepamop ¢yHKyul / npou3sosibHou ¢opmbi (Onyus)

Ocumnnorpacdbl  cepun  DS8000-R  UMET AOMOSHMUTENbHBLIM  (OMUMOHAJbHLIM) BCTPOEHHbIM
MCTOYHMK curHana 25 MIu. leHepatop curHanos u ocumnnorpad ob6veaMHEHbI B OAHOM
Kopnyce, ob6ecneuMBas 60/blOe YAOOGCTBO ANA  MHXKEHEPOB, KOTOpPbIM HE06X0AMMO
OZIHOBPEMEHHO MCMO0J/Ib30BaTb MCTOYHMK CUrHaNa M ocumaiorpad. B 3ToM rnaBe pacckasbiBaeTcs,
KaK MCM0J/Ib30BaTb BCTPOEHHbIM MCTOYHUK CUrHaNa.

4.27.1. ®dopmuposaHue 0CHOBHbIX hOPM Ccu2sHaA/08

KNMKHUTE MKOHKY B & nioknedt vacti 3KpaHa A/1Aa BK/OYEHMA/OTKAOYEHMA pa3bemMa Bbixoa
[GEN], pacnonoxeHHoro Ha 3aJHeW naHenu. Bonaute B MHTepdenc HACTpoOMKM reHepaTopa
yHKUMIM/Npon3BobHOM OPMbI. BCTpoeHHbIM reHepaTop (YHKUMM/CUrHANIOB NPOM3BOJIbHOM
¢dopmbl cepun DS8000-R MoKeT BbIBOAUTb OCHOBHbIE CUIHasIbl Pa3/iIMyHbIX (POPM, B TOM 4YUCeE:
CMHYCOMZaNbHYI0, MPAMOYTOJIbHYI0, MMJI006Pa3HyH, UMMYJ/IbCHYH, HaNpPsXeHMA NOCTOAHHOIO TOKa,
LYMOBYI0, KapAMHA/NbHbIM CUMHYC, HapacTalolyl M Crajalollyld 3KCnoHeHTy, JKI, rayccoByto
dbyHKUMIO, PYyHKUMIO JlIopeHLa, raBepCUHYC M CUTHAbI MPOM3BOJIbHOM (DOPMBI.

CuHycoudasibHasa gopma
KnnkHnte Wave. Boibepute «Sine». Tenepb MOXHO YCTaHOBMTb NapaMeTpbl.
1. YcTaHOBKa 4acToTbl MM Nepuoja.
Knnknuute «Frequency/Period» ana Bbibopa yCTaHOBKM 4YacTOTbl MAM nepuoga. Mcnonb3ys
LUMDPOBYIO BCMJIbIBAOLLYIO K/1aBMATYpy, 3aZaMTe 3Ha4YEeHME YacTOTbl MJIM NEPUOAA BbIXOAHOMO
cuvrHana. [Ans pasHbix OpM CMrHaN0B YaCTOTHbIE AMana3oHbl UM NepUobl (06paTHbI YacToTe)
OT/IMYAIOTCA.
CuHycompanbHasa dopma: 100 Mlu... 25 M.
MpamoyronbHaa ¢opma: 100 Mly...15 MIu,.
MNunoo6pasHaa dopma: 100 mMly,...100 KIMu.
MUmnynbcHaa ¢popma: 100 mly...1 MIy,.
DC v wyMm: He 3aaeTca 3HaYeHMe YacToTbl.
2. YcTaHOBKa aMNAUTYAbl UM BbICOKOTrO YPOBHS.
Knukuute «Amplitude/High Level» Bbibepute xenaembii napaMeTp M, MCNoab3ya LUMDPOBYHO
BCMJIbIBAIOLLYIO K/IABMATYpy, 3aJalTe 3HAa4YeHWe aMMMTyAbl MM BbICOKOro YpoBHA. Eciu
Bbl6paHo «Amplitude» B 3TOM MeHI0, TO 3/1eMeHT MeHto noa Amplitude aBToMaTmMyecku cTtaHeT
«Offset»; ecnm 3gechb BbibepeTe «High Level», To meHto noa High Level aBTomatnyeckn ctaHeT
«Low Level». Ecnv nmneaaHc ycTaHoBseH Ha «HighZ», To AOCTYMHbIM AMana3oH YCTaHOBKM
coctaBnset ot 20 MBn-n go 5 Bn-n; Korga umneaaHc yctaHoBseH Ha «50Q», TO AOCTYNHbIM
AManasoH ycTaHoBKM coctasaseT ot 10 MBn-n go 2,5 Bn-n.

3. YCTaHOBKa CMELLEHUA MU HUKHETO YPOBHSA.
Knuknute «Offset/Low Level», BbibepuTe TpebyemMbit napaMeTp M, UCMNo/b3ys LUdOPOBYIO
BCM/IbIBAIOLLYIO KNaBMaTypy, 3aJaMTe 3HAYEHME CMELLEHMA WM HU3KOro YpoBHA. Ecau
MMNeAaHC ycTaHoBsieH «HighZ», AOCTYMHbIM AManasoH YCTaHOBKM oT (-2.5 B + Tekyuiee
YCTaAHOBJIEHHOE 3HayeHuMe aMnauTyabl/2) po (2.5 B - Tekywee yCTaHOBIEHHOE 3HaveHue
amMnanTyapl/2); ecanm mMmnedaHc BblopaH «50Q», To amanasoH ot (-1.25 B + TeKywee
YCTaAHOBJIEHHOE 3HayeHue amnautyabi/2) po (1.25 B - TeKyuwee yCTaHOB/EHHOE 3HaYeHue
amMnNAuTyapl/2).
4. YcTaHOBKa HavaslbHOM asbl.
Knukuute «Start/Phase». Wcnosb3ya uUMdpoBYD BCM/bIBAOLYIO KAaBMATypy, 3ajamTe
HavasbHyto a3y curHana. JuanasoH yctaHoBkM - oT 0° go 360°.
5. 3ajaHue JonosIHUTENbHBIX NapaMeTpoB.
KnukHute Settings ans Bxoga B MEHH HAaCTPOMKM AOMOJIHUTE/IbHBIX MapameTpoB. MOXHO
YCTaHOBMTb TakMe NapaMeTpbl, Kak MOAyNALuMA, CBMNMPOBAHKUE, NAYKU MMIMYIbCOB, MMMNE[aHC.
eMoaynaumsa, CBMNMpOBaHME, MAaYkM  MMNYAbcoB. [logpobHocTM cM  «Mogynaums»,
«CBUNMpPOBaHME>, «PeXrMM nadyeKk MMnyibCoB».
Npumevanme. Ecam «Pulse», «DC» mnm «Noise» BbibpaH B Wave, TO 3TO MEHI0 He
AOCTYMHO.




e3azaHMe umMnegaHca. [MocnepoBaTesibHbIM HaxaTvem Impedance 3agaiTe BbIXOAHOM
MMMeJaHC reHepaTopa cMrHasnoB. JocTynHbl AnA Bbi6opa «HighZ» man «50Q0».

MpamoyzonbHaa ¢opma

KnukHute Wave. Tenepb MOXHO YCTAHOBWUTb MapaMeTpbl A8 NpAMOYro/ibHOM ¢opMbl. Cnocobsl
YCTAaHOBKM MapaMeTpoB aHanoruyHbl «CuHyconpanbHaa ¢opmMa». KoadpduumeHT 3anosiHeHuA
NpAMOYrosibHOM (hopMbl ABNAETCS (PUKCMPOBAHHbIM 3HaYeHuem 50%.
MunoobpasHaa popma

KnukHute Wave. Bbibepute «Ramp». Tenepb MOXHO YCTAaHOBMTb NapaMeTpbl 418 NI006pa3HOM
¢dopMbl. Cnocobbl YCTaHOBKM MNapamMeTpoB aHasormyHbol «CuMHycoMpanbHas ¢opma». B 3Tom
pasgenie npeacraB/ieHa TONbKO «CUMMeTpUA».

CumMeTpua onpegenseTca B NpoueHTax, KOTopble 3aHMMaeT Nepuos HapacTaHWA NMuibl 3a BeCb
nepuoj, Kak nokasaHo Ha pMCYHKe HMXKe.

t » « Symmetry=t/T*100%

<« T »

KnankHute Settings — Symmetry. Mcnonb3ya umMdpoByo BCM/bIBAOLLYIO KAaBUaTypy 3ajamte
CMMMETPUIO AN15 NMMI006pasHoM hopMmbl. AManas3oH yCTaHOBKM - oT 1% ao 100%.
UMNybCcHbIG cuzHan

KnvkHute Wave. Bbibepute «Pulse». Tenepb MOXHO YCTAHOBMTb MAapaMeTpbl A/ MMMY/IbCHOM
dopmbl. Cnocobbl YCTaHOBKM MapaMeTpoB aHanormyHbl «CuHycompaanbHas ¢opma». B 3Tom
pasjgene npeacTaB/ieHa TO/IbKO KO3 dHMUMEHT 3anonHenus «Duty Cycle».

KoacddurumeHT 3anonHeHms onpegenseTcs Kak NpoLeHT, KOTOPbIM BbICOKMIM YPOBEHb 3aHMMAET 3a
BECb NMEPUO MMMY/IbCA, KaK NMOKa3aHO Ha PUCYHKE HUXKeE.

# ¢ }% Duty Cycle=t/T*100%

Knukuute Settings — Duty Cycle. Mcnonb3ys umMcbpoByo BCM/IbIBAOLLYIO K/aBMaTypy 3aJamnTe
KO3 DMUMEHT 3ano/IHEHMA UMMNYIbCHOIO curHana. JmanasoH - ot 10% o 90%.
Hanpsa>xeHue nocmoAHHO20 MOKa
Knnkumnte Wave. Bobibepute «DC». Tenepb MOXHO YCTaHOBUTb CMeELLEHME U MMNeZaHC ANns
curHana DC.
1. YcTaHOBKa CMeLlleHuUS.
Knmknute Offset. BpaleHMeM MHOrodyHKLMOHANBHOM PYYKM S MU UCNONb3YS LMdPOBYIO
BCN/IbIBAKOLLYIO KJIaBMAaTypy YCTaHOBMTE 3HavyeHue cmeweHna ana DC curHanos. Ecam
umneaaHc BblbpaH HighZ, To anana3oH cMmeweHna - ot -2.5 B go +2.5 B; ecam umnegaHc
BblbpaH 500, To AMana3oH cMelenus - ot -1.25 B go +1.25 B.
2. YcTaHOBKa MMmneaaHca.
MocnenoBaTeNibHbIM HaxkaTvem Impedance 3azanTe BbIXOAHOM MMNeAaHc. JoCTynHbl AnA
Bbl6opa «HighZ» nan «50Q».



LLiymosol cuesHan
KnukHute Wave. Bbibepute «DC». Tenepb MOXHO YCTAHOBUTb aMNAMTYAY/BbICOKMIM YPOBEHD,
CMelLleHUe / HU3KUIM YPOBEHb, UMMNEAAHC A LYMOBOro CUMrHana.
1. YCTaHOBKa aMniMTyabl MW BbICOKOrO YPOBHA.
CHavana Bblbepute Amplitude wmam High Level. Mcnonb3ysa umdpoByto BCM/bIBAOLLYO
KNaBMaTypy, 3aJamTe 3HaYEHME aMNIMTY bl MU BbICOKOrO YPOBHS. Ecau BbibpaHo «Amplitude»
B 3TOM MEHI0, TO 371eMeHT MeHto nog Amplitude aBTomaTnyecku ctaHet «Offset»; ecnm 3aecb
BblbepeTe «High Level», To MeHto noa High Level aBTomaTnyecku ctaHeT «Low Level».
2.  YcTaHOBKa CMELEHUS] UM HU3KOMO YPOBHS.
CHavana Bbibepute Offset nnm Low Level. Ucnonb3ya undpoByto BCNabIiBaOLWYO KAaBuaTypy,
3a/laMTe 3HAYEHME CMELLEHUS UM HU3KOMO YPOBHS.
3. YcTaHOBKa MMneaaHca.
MocnepoBatesibHbIM HaxaTvem Impedance 3azalTe BbIXOAHOM MmNeaaHc. JOCTynHbl AAA
Bblbopa «HighZ» unn «50Q-.

KapouHanbHbIl cuHyc
KnukHute Wave. Boibepute «Sinc». Tenepb MOXHO YCTaHOBWUTb MapamMeTpbl A5 KapAWHaIbHOro
cuHyca. Cnocobbl yCTaHOBKM NapaMeTpoB aHaNormyHbl «CrHycomaanbHasa opma.

Hapacmarowaa 3kchoHeHma
Knnkuute Wave. Boibepute «Exp.Rise». Tenepb MOXKHO YCTaHOBWUTb NapameTpbl /1S HapacTarLLen
3KCMoHeHTbl. CNocobbl yCTaHOBKM NapamMeTpoB aHanornyHbl «CMHycomzanbHasa popmas.




Cnadarouwjaa 3kcnoHeHmMa
KnvkHute Wave. Boibepute «Exp.Fall». Tenepb MOXKHO yCTaHOBMTb NapameTpbl A1 CrajatoLen
3KCnoHeHTbl. CNoco6bl yCTAaHOBKM NapamMeTpoB aHanornyHbl «CMHyconaanbHasa hopmar.

ECG
KnnkHute Wave. Boibepute «ECG». Tenepb MOXHO ycTaHOBUTb napametpbl ana IKI. Cnocobobl
YCTaHOBKM NapamMeTpoB aHanormyHbl «CMHyconaanbHaa gopma».




layccosa ¢pyHKyuA
Knnknute Wave. Bbibepute «Gauss». Tenepb MOXHO YCTaHOBMTb MNapaMeTpbl ANA (YHKLMM
aycca. Cnocobbl yCTaHOBKM MapaMeTpoB aHanoruyHbl «CuHycomganbHasa dopma».

dyHKyusa JlopeHya
KnukHute Wave. Bbibepute «Lorentz». Tenepb MOXHO YCTaHOBWMTb MapameTpbl AN (YHKUMK
JlopeHua. Cnocobbl YCTAHOBKM MapamMeTpoB aHalorMyHbl «CMHycomzanbHaa opmas.




rasepcuHyc
KnukHute Wave. Bbibepute <«Haversine». Tenepb MOXHO YCTaHOBMTb MapameTpbl  Ans
raBepcuHyca. Cnocobbl yCTaHOBKM MapameTpoB aHanornyHbl «CuHycomnaanbHaa opma».

4.27.2. ®dopMuposaHue cuzHas108 npou3sosibHOU opMblI
Ocumnnorpacd cepum DS8000-R no3BonseT co3gatb CUrHaA NPOU3BOJILHOM (DOPMbl M COXPaHWUTb
€e BO BHYTPEHHIO MM BHELLIHIO NaMATb. losb3oBaTenbcKkasa opMa CUrHasia MoXeT cofepKaTb
oT 1 o 16384 Touyek aaHHbIX (0T 1 go 16 K Toyek) KnunkHute Wave. Bbibepute «Arb». Tenepb
MOYXHO YCTaHOBMTb NapameTpbl A1 NPOM3BOJIbHOM (POPMbI CUIHaNA.
3azpy3Ka u3 kaHasa u coxpaHeHHoU popMbi cusHana
1. 3arpyska 13 KaHana.
KnvkHute Load from CH gnAa Bxoaa B MEHI0 3arpy3ku U3 KaHana. MOXHO 3aJaTb CUrHan,
KOTOpbIM TpebyeTca 3arpy3uTb.
¢ Bbi6bop KaHana.
Knuknute Channel. Boibepute Tpebyembirt KaHan (CH1-CH4).
¢ Bbi6Op AMana3oHa cuMrHana.
MocnepoBatesibHbIM HaxkatMeM Region yctaHoBWMTE CMrHan ANA 3arpy3kM B 061acCTb,
onpeaenieHHyo Kypcopamm «Cursor» 1AM 3KkpaHoM «Screen». Ecnu BbibpaHo «Cursor», To
KAnKkHuTe Cursor A mau Cursor B. HacTpoKTe nonoxkeHue curHana Ans 3arpysku Mexay
ZBYMSA KypcopamM; KJIMKHMTe no Cursor AB, oTperynmpymte oaHOBPEMEHHOE MOJIOKEHUE
KypcopoB A 1 B gna onpegenenna guanasoHa.
e 3arpyska.
KnvkHute Load anA 3arpysku yCTaHOB/IEHHOIO CMrHasla KaHana.
2. 3arpy3ka dopMbl CUrHana.
Knmknute Load Stored, uto6bl BOMTM B MHTEpdEMNC 3arpy3ku curHana. B uHTepdelice
ynpaB/ieHNA AUCKOM BblGEPUTE CUMIHAN U3 BHYTPEHHEM NaMATU MM U3 BHELWHeM namaTu. K
UMeHM darna curHana aobaenseTcs pacwmpeHue «*.arb». 3aTem KaukHuTe Load, 4TOGbI
3arpysuTb BblGpaHHbIM CMrHan. 3a NoApo6HOCTAMM obpallaiTech K pasgeny «CoxpaHeHue u
3arpyska».
Co30aHue opMmbl cuzHasna
Monb3oBaTenb MOXeT co34aBaTb NPOM3BOJIbHblE (hOpMbl CMrHanoB. KankHute Create ansa Bxoaa
B MeHI0 co3gaHma dopMbl cMrHana. lNocne 4yero pefakTop CUMrHasioB OTOOGpaXkaeTcAa Ha 3KpaHe.
1. YcTaHOBKa 4acToTbl MM Nepuoja.
CHavana Hago Bbi6paTb 4vactoty Frequency wam nepuop Period. Ucnonbsya umdposyto
BCMJIbIBAOLLYHO K/1aBMATYpy 3aZamnTe 3Ha4YeHMe YacToTbl MM NepMoJa BbIXOAHOTO CUrHaa.
2. YcTaHOBKa aMnauTyAbl MM BbICOKOrO YPOBHS.



CHavana Bbl6epute Amplitude mam High Level. Ucnonb3lya undpoByo BCn/bIBaOLLYHO
KNaBMaTypy, 3aZamTe 3HaYEHME aMNIMTYAbl MUJIU BbICOKOrO YpoBHSA. Ecam BbibpaHo «Amplitude»
B 3TOM MEHI0, TO 3/1eMeHT MeHto nog Amplitude aBToMaTnyeckun ctaHet «Offset»; ecam 3gechb
BblbepeTe «High Level», To MeHto noa High Level aBToMaTnyecku ctaHeT «Low Level».
3. YCTaHOBKa CMeLLEeHMA MM HU3KOrO YPOBHS.
CHavana BbibepuTte Offset mnu Low Level. Ucnonb3ya umdpoByto BCNIbIBaOLWYO KaBUaTypy,
3a/laMTe 3HaYEHUE CMELLEHMA MM HU3KOrO YPOBHS.
4. YcTaHOBKa 3aZjaHHOro Ko/M4yecTBa TOYeK.
3alaHHOEe KOJIMYEeCTBO TOYEK YKa3blBaeT Ha KOIMYECTBO peflakTUpyeMbIX ToYeK. 1o ymonvaHuio
KOJ/IMYECTBO pPEAAKTUPYEMBIX TOYEK MPOM3BOSIBHOM (DOPMbl  CUFHana MOXKET 6biTb
npegsapuTe/ibHO YCTAHOB/IEHO paBHbIM 2. Touka 1 dukcupyetca B 0 ¢, a TouKa 2 pUKCHpyeTcsa
B cepeauHe nepuoga. Kamvkuute Init Points, 3atemM, MCNoab3ya UMMPOBYIO BCMJ/IbIBAKOLLYIO
KNnaBMaTypy, 3aJaMTe KOJIMYECTBO TOYEK ANSA PedakTMPOBaHWS MpOM3BOJIbHOM (DOpPMbI
CMrHasna. MakCcuMMasibHOe KOMYEeCTBO TOYEK A1 pedakTupoBaHua coctasaseT 16384 (16 K)
TOYeEK.
5. /IMHeMHaa uHTeprnonaums.
Knuknute Linear Interp Ans BKAOYEHWUA MM OTKJIOYEHMSA JIMHEMHOM MHTEPMONALMM MEXKIY
ABYMSA To4YKamu cmrHana. ON: pegaktop popmbl COeAMHSAET ABE TOYKM, UCNOb3YA NPAMYIO
JIMHUIO.
OFF: pepaktop curHasoB 6yAeT MOAAEP}KMBATb MOCTOAHHbLIM YPOBEHb HAMPSXKEHMA MeXAY
ABYMA TOYKaMM U cOo3haBaTtb CTyneH4vaTyto hopMmy.
6. PegakTupoBaHue TOYeK.
Knuknute Edit Points gna Bxoaa B MEHK pefaKTMPOBaHMUA TOYEK. MOXHO 3aJaTb 3HaYeHue
HaNPSYKEeHWUA AN1A KaXKAOM TOYKM CMrHana.
e TeKyllaa To4vka.
KnnkHute PointX. Mcnonb3ysa umdpoByo BCN/bIBAOLLYIO KNaBMaTypy, BbloepuTe TOYKY ANA
peaakTMpoBaHua. Juana3oH ycTaHOBKM - OT 1 g0 3agaHHoro B Init Points.
e HanpsaxkeHue.
KnvkHute Voltage. Wcnonb3lya umdpoByto BCM/IbIBAKOLWYO KAaBMaTypy, YCTaHOBMUTE
3HaYeHMe HanpsAKeHUa ANA TeKyllen ToYku. AuanasoH - ot -2.5 B go +2.5 B.
e BcTaBKa TOUKM.
KnukHuTe Insert ans BCTaBKM HOBOM peAaKTUPYEMOM TOUYKM B CPEAHEE MOIOKEHME MEXKAY
TEKYLLEN TOYKOM peflaKkTUPOBaHMA M CleAyioLlel TOYKOM peAakTMpoBaHus. K KoimyecTBy
TOYeK, 3agaHHbIX B Init Points, aBTomatnyeckn npubasnaetca 1. locnenoBaTeNbHbIM
HaxkaTnem Insert MOXXHO yBeIMYMBaTb KOJIMYECTBO peflakTUPYyEMbIX TOYEK.
e YaneHme TOYKMU.
KnukHute Delete ansa yaaneHus TekylleM TOYKM U3 CUrHaIa M COeAMHEHWUSA OCTaBLLMXCSA
TOYEK TEKYLIMM METOAOM MHTepnonAumuK. lMprmeyaHue. 1-A4 TOYKa HE MOXKeT ObiTb
yaaneHa.
e YBeMyeHMne parmeHTa.
MocnepoBaTeNnbHbIM HaxaTMEM ZOOM MOXHO BKJIOYMUTb UM OTKIOYMTb (PYHKLMIO
MacLITabMpoBaHUA MO rOPU30OHTaIM.
o [IpUMEHNTD.
Knunkuute Apply, 4T06bl NPUMEHUTL TEKYLLIME HACTPOMKM 1A OTPeAaKTMPOBAHHOIO CMrHaNa
Npom3B0./IbHOM (POPMbI M €T0 BbIBOAA.
7. CoxpaHeHWe Npou3Bo/IbHOM (DOPMbI.
KnvkHuTte Save ana Bxoaa B MHTepdenc coxpaHeHusa darnoB. O6paTtmtech K pasaeny
«CoxpaHeHMe U 3arpysKa», YTO6bl COXPaHUTb OTPEAAKTUPOBAHHbLIM B HACTOALMMA MOMEHT
darn dhopMbl CUrHana BO BHYTPEHHIOW MJIM BHELLHIOW NaMATb B ¢dopmarte «*.arb» (MOXHO
nepesanucaTtb MCXOAHbIM ala UM CHOBA COXPaHMTb TEKYLLYH OTPeAAKTMPOBaHHY (opMy
CUrHana).



PedakmuposaHue ¢popM cuzHas108
Monb3oBaTeslb  MOXET peAakTMpoBaTb (OPMbl  CMFHa/IoB, COXPaHEHHblE B  TEKYLLEW
3HeprosaBMcMMOM NamaTu. Knukuute Edit 4na BXoga B MEHIO peaKTMPOBaHMS.
1. YCTaHOBKa 4acToTbl MK Nepuoja.
CHavana Hago Bbi6paTb uvactoty Frequency wam nepuop Period. Ucnonbsya umdposyto
BCMN/IbIBAKOLLYIO K/1AaBUATYpY, 3aJaMTe 3HaYEHUE YaCTOTbl MM NEPMOAA BbIXOAHOMO CMrHaa.
2.  YcTaHOBKa aMnaMUTYZbl UM BbICOKOIO YPOBHS.
CHavana Bblbepute Amplitude uam High Level. Ucnonb3ya umdpoByo BCNbIBaOLLYO
KNaBMaTypy, 3aZamTe 3HaYEHME aMNIMTY bl MU BbICOKOrO YPOBHS. Ecau BbibpaHo «Amplitude»
B 3TOM MEHI0, TO 3/71eMeHT MeHto nog Amplitude aBTomaTnyecku crtaHet «Offset»; ecnm 3aecb
BblbepeTe «High Level», To MeHto noa High Level aBToMaTnyecku ctaHeT «Low Level».
3. YCTaHOBKa CMeLLEeHMA MM HU3KOrO YPOBHS.
CHavana Bbibepute Offset nnm Low Level. Mcnonb3sya umdposyto BCN/bIBaOLWY KnaBuaTypy,
3a/laMTe 3HAYEHME CMELLEHUS UM HU3KOMO YPOBHS.
4. JIMHeMHaa UHTepnonaums.
KnuknuTe Linear Interp ans BKAYEHUS MM OTKOYEHWUS JIMHENMHOM MHTEPMNONALMU MEXKAY
ABYMSA TOYKaMM CMrHana.
ON: pegakTop opMbl COeAMHAET ABE TOYKM, UCMONb3YA NPAMYIO JIMHUIO.
OFF: pefaktop curHanoB 6yaeT MOAAEPXKMBaTb MOCTOAHHbIA YPOBEHb HAMpsXKEHUA MEXAY
ABYMA TOYKaMM U cOo3haBaTtb CTyneH4vaTyto hopMmy.
5. PepakTMpoBaHWE TOYEK.
Knvkante Edit Points gnsa Bxoga B MEHK pefakTMpoBaHMA TOYeK. MOXHO 3ajaTb 3HaYeHue
HanpsAXeHMA ANA KaXXA0M TOYKM CUrHana.
. TeKyLlana TouKa.
KnnkHute PointX. Mcnonb3ya umMdpoByo BCNbIBAKOLLYIO KNaBuaTypy, BbloepuTe TOUKY AN
pejakTMpoBaHMA. Juana3oH yCTaHOBKM - OT 1 Ao 3agaHHoro B Init Points.
. HanpsaxeHue.
Knvkunte Voltage. Ucnonb3sya umMdpoByl0 BCM/IbIBAOWY KaaBUaTypy, YCTaHOBUTE
3HaYEHME HaNpAXKEHUA ANs TeKyLWen ToYKU. JuanasoH - ot -2.5 B go +2.5 B.
BcTaBka TOUKM.
KnukHute Insert ans BCTaBKM HOBOM peAaKTMPYeMOM TOUKM B CPeAHee MOJIOKEHUE MeXAY
TEKYLLEN TOYKOM pefaKTMPOBaHMA M CAeAyioLLEN TOYKOM pedakTupoBaHus. K KonuyecTBy
TOYeK, 3agaHHbiX B Init Points, aBTomatnyecku npubasnsetca 1. llocnepoBatesibHbIM
HaxkaTnem Insert MOXXHO yBeIMUMBaTb KOIMYECTBO pelakTUPYEMbIX TOYEK.
YpaneHne TOYKM.
KnnkHute Delete ans yaaneHus TeKyleN TOUKM M3 CUIHAIa M COe AMHEHUS OCTABLUMXCA TOYEK
TEKYLUMM METOA0M MHTEPNONALMN.
MNpuMeyaHMe. 1-a TOUYKa He MOXeT ObITb yaasieHa.
YBenunuyenne dparmeHTa.
MocnepoBatenbHbIM  HaXXaTMeM ZOOM MOXHO BKJIYUTb WMAM  OTKAKYUTL  (DYHKLMIO
MacLITabMpoBaHUA MO rOPU30HTa/IM.
MpUMeHUTD.
Knunkuute Apply, 4TOGbl NPUMEHUTDL TEKYLLME HACTPOMKKU ANA OTPeAaKTUPOBAHHOMO CUrHaa
Npom3B0./IbHOM (POPMbI M €T0 BbIBOAA.
6. CoxpaHeHWe Npou3BoJIbHOM (POPMbI.
KnvkHuTe Save ana Bxoaa B MHTepdenc coxpaHeHua dannoB. O6paTUTech K pasaeny
«CoxpaHeHWe U 3arpyska», YTo6bl COXPaHUTb OTPEAAKTMPOBAHHbIM B HACTOALMM MOMEHT
dbarn dbopMbl CUrHana BO BHYTPEHHIOW WM BHELLIHIOW NamaTb B dopmaTe «*.arb» (MoXHO
nepesanucaTtb MCXOAHbIM haM/l MM CHOBa COXPaHMTb TEKYLLYI OTpeAaKTUMPOBaHHYH hopMy
CUrHasna).



4.27.3. Modynayusa

BCTpoeHHbIM reHepatop YHKUMIM/CUIHANOB MNpPoOu3BOJIbHOM opMbl  ocumanorpada cepum
DS8000-R noaaepxuBaeT amnamtygHyto (AM), 4yacTtoTtHyio (FM) MoaynaumMm M 4acCTOTHYHO
MaHuunynaumio  (FSK). Moay/iMpoBaHHbIM CUIHan COCTOMT M3 HECYLLEro W  MOAY/IMPYHOLLErO
curHana. CurHan  HecyweW  SABNSETCA  CMIHa/ioM, CHOPMMPOBAHHbIM  FEHEPATOPOM
bYHKUMI/CUrHANOB MpPOM3BOJIbHOM (OPMbl, a MOAY/MPYOLIMIA CUTHANA - BCTPOEHHbIM
CUHYCOMAA/IbHBIM, MPAMOYIOJIbHbIM, TPEYroJibHbIM MU LUYMOBbBIM CUTHAJIOM.

Knuknute Settings — Type. Bbibepute «Modulation». KnukHute Type. Bbibepute Tun
MOZYNALMM.

AocTynHbl Ana Bbi6opa Tmnbl AM, FM 1 FSK.

AM

AM (amnauTygHas moaynsumsa), npyv KOTOPOM amnmMTyda CUMrHana HecylweW U3MEeHseTca C
aMNJMTYA0M MOAY/IMPYIOLLErNO CMIHANA, KaK MOKa3aHO Ha PUCYHKE HUXKE.

MoaynvpyoLmii

> £ > '/ curHan

Hecywas

MoayMpoBaHHbIN
curHan

1. Bbibop MoAy MpyloLero cMrHana.
Knvknute Waveform. Bbibepute dopmy moaynvpyrowero curHana. JoctynHble opmbl
MOAYIMPYIOLMX CUIHA/IOB BKJIOYAKOT: CMHYCOMAA/IbHbIMA, NPAMOYIrO/IbHbIM, TPEYroJibHbIM MU
LLYMOBOM.
2. YcTaHOBKa 4aCTOTbl MOAYALMM.
KnnkHnte Frequency. Mcnonb3ys umdpoByo BCN/IbIBAOLWYO KnaBuaTypy, YCTaHOBUTE 4acToTy
curHana moaynsaumu. JocTtynHbiM AmManasoH coctaenset ot 1 'y go 50 Klu.
3. YcTaHoBKa rnybumHbl MOAYIALMM.
FnybuHa moaynaumMm OTHOCUTCA K AM M Bblpaxkaetca B npoueHtax. KamkHute AM Depth.
Ucnonb3ya umndpoByl0 BCNbIBAKOWYO KAaBMaTypy, YCTAaHOBMUTE [NYOMHY MoAynaummu AM.
JlocTynHbIM Auana3oH cocTtaBndeT oT 0% go 120%. Korga oH yctaHoBneH Ha 0%, BbIXoAHas
aMNnTyaa paBHa MOJIOBMHE aMNAMTYAbl Hecylen. Koraa oH yctaHoBneH Ha 100%, BbixoAHas
aMNIUTyZla paBHa amnMTyae Hecyulel. Korga oH ycTaHOBNEH Ha 3HadeHue 6onblie 100%,
NPOM30OMAET UCKaXKeEHME orubarolen, KOToporo cieayet nsberatb B peasibHOM LEenu; B 3TOT
MOMEHT BbIXOAHOM CUrHan npuéopa He 6yaeT npesbiwath 2,5 Bn-n (Harpyska 50 OMm).
UM
YM (4acToTHas MmoaynaumsA), a MMEHHO YacToTa HecylweM M3MEHSeTCA C 4acToToM
MOAYMPYIOLLErO CUrHaNa, KaK NOKa3aHO Ha PUCYHKE HUXKe.



Moy nupyoLwmii

W curHan

Hecywas

O, +AW,, o
MoaynmpoBaHHbIN

CUrHan

0-A0,

1. Bblbop Mogynupytollero curHana.
Knmkante Waveform. Bbibepute dopMy mogyaupytowero curHana. ZoctynHole opmbl
MOAY/IMPYIOLMX CUIHA/IOB BKJIOYAKOT: CMHYCOMAA/IbHbIM, NPAMOYIrO/IbHbIM, TPEYroJibHbIM MU
LLYMOBOM.

2. YcTaHOBKa 4aCTOTbl MOAYALMM.
Knvkunte Frequency. Mcnonb3ya uMdpoByl0 BCMJIbIBAKOLWYH KaaBuaTypy, YCTaHOBMUTE
4acToTy CUrHana moaynauuun. JocTynHbii AnanasoH coctaensaeT oT 1 'y ao 50 klu.

3. YcTaHOBKa AeBMaLIMKM 4acToThl.
Knvknute Deviation. Mcnonb3ya uudpoByto BCMbIBAKOWY KaaBuaTypy, YCTaHOBUTE
JIEBMALMIO YACTOThbl, T.€. OTK/JIOHEHME MOJY/IMPYIOLIEr0 CMrHasa OT HECyLleM YacToThl.
ZloCTyNHbIM AMana3oH AeBMALMM YacToTbl cocTaBaseT oT 0 My 40 YacTOTbl HECYLLEN TEKYLLEro
curHana. CyMma geBuaumm YacToTbl M YaCTOTbl HECYLLIEM HE MOXKET NPEBbILATb MAaKCUMaJIbHYHO
YacToTy HecylLlen.

YMH
FSK (4acToTHas MaHMNyauMs) - 3TO METOZ MOAY/IALMM, KOTOPbIM MCNOJIb3YeT LUMMPOBOM CUrHAN
NS YNPaB/eHUS U3MEHEHUAMM HECYyLLeM 4YacToTbl. DTO OAMH M3 METOAO0B MOAY/ISILMM, KOTOpble
paHblle MCNoab30Ba/MCb MNpU nepegade MWHdopmMaumui. Ero npeumyuliectBa 3akawoyalTcA B
XOPOLIMX XapaKTePUCTUKAX 3aLLMTbI OT LYMA M 3aTYXaHWUS, 1 OH LUIMPOKO MCMOb3YEeTCA MNP HU3KOM
M CpeAHeEN CKOpPOCTU Nnepeayn AaHHbIX.
1. YCTaHOBKa NONAPHOCTU MOZYNALMMU.
MocnepoBatenbHbIM  HaxkaTMem Polarity BbiGepuTe nonoxutenoHyw «Positive» mau
oTpuuaTenbHyto «Negative» NoNAPHOCTb MOAY/IMPYHOLLETO CUIHANA ANA YNPaBEHMA BbIXOAHOM
YacTOTOM.
2. YcTaHOBKa 4aCcTOTbl MOAYALMM.
KnnkHnte FSK Rate. Ucnonb3ya umMdpoByto BCMNIbIBAOLWYO KnaBuMaTypy, YCTAaHOBMTE YacToTy
curHana moaynsaumu. JocTtynHbiM AmManasoH coctaeaset ot 1 'y go 50 Ku.
3. YcTaHOBKa 4acTOTbl CKayKa.
YacToTa CcKayka (nepektoveHusa) yKasblBaeT Ha YacTOTy MOAY/IMpYIoLero cmMrHana. AmanasoH
CKayKoo6pa3HOM NepecTpolKM YacToTbl cocTaBaseT oT 100 MMy A0 MaKCMMasIbHOM YacToTbl
curHana Hecyuen. Mo ymonyanmio - 310 1 Klu. Knvkamute Hop Freq. Mcnonb3sysa umdposyto
BCMJIbIBAIOLLYIO K/1ABMATYPY, YCTAHOBMTE 4acCTOTY NEpPEKIYEHMS.



4.27 4. CsunuposaHue
BcTpoeHHbIM reHepatop YHKUMIM/CUIHANOB MNpou3BO/IbHOM opMbl  ocuuasiorpada cepum
DS8000-R noaaepxuvBaeT GYHKUMIO CBUNUMPOBaHMA. B permMme cCBUNMpOBaHMA reHepaTop
YHKUMM/CUrHANOB NPOU3BO/IbHOM (POPMbI BbIBOAUT CMIHAJIbl OT HayasIbHOM YacTOTbl 40 KOHEYHOM
4yacTtoTbl 3a YKasaHHoe BpemA. Cepua DS8000-R noapepkmBaeT 3 pexuma CBUMMPOBAHMA:
JMHerHbIM (Linear), norapudmmyeckuit (Log) m nowarosbii (Step). B 3TMX pekMMax MOXKHO
yCTaHaB/IMBaTb Takue napameTpbl, Kak Start Keep, End Keep u Return Time. lMNoaaepxumBatotcs
BHYTPEHHMM M PYYHOM MUCTOYHMKM 3anycka. OyHKUMS CBMMMPOBaAHWMA  AOCTyMHa  AJ1s
CMHYCOMAANbHOM, NPSIMOYIO/IbHOM, MMN006pa3HOM M NPOU3BOJIbHOM opm (Kpome curHana DC).
KnukHute Settings — Type. Boibepute «Sweep».
1. YcTaHOBKa TMMNa CBUNMPOBAHMUA.
Knnkaute Sweep Type. Bbibepute HyKHbIM THI.
JocTynHble TMNbl 4NA Bblibopa BKAoYatoT: Linear, Log, Step.
Linear: yactoTa CMrHana U3MEHSETCA N0 JIMHEMHOMY 3aKOHY.
Log: yacTtoTa CMrHana M3MeHAEeTCA No NorapudMUYECKOMY 3aKOHY.
Step: 4yacToTa CMrHana U3IMEHAETCA CO CTYMEeHYaTbiM LUAroMm.
2. HacTpoMKu CBUMMPOBAHUS.
KnnkHuTe Settings AnAa Bxoaa B MEHIO HAaCTpPOEK CBMMMPOBAHMA.
e YCTaHOBKa Ha4ya/lbHOM M KOHEYHOM YacToTbl.
HauyasibHas 1 KOHeYHasi YacToTa YKa3biBalOT BEPXHMI M HUXKHUM Npeaesbl AuanasoHa
CBUNMPOBaHUA. [eHepaTop CMrHa/s0B HAYMHAET CBUMMPOBAHME OT HaYa/IbHOM K KOHEYHOM
YacToTe, a 3aTeM BO3BpaLLaeTCA Ha HayasibHYyIo.
- Ecnn HavanbHas 4YacToTa MeHblUe KOHEYHOM 4acToTbl, FEHepaTop CMIrHasoB
NnepexoAmT C HU3KOM YaCTOTbl Ha BbICOKYH.
- Ecnm HavanbHas 4acToTa 60/iblle€ KOHEYHOM YacToTbl, FeHepaTtop CMrHasioB
NepexoamT C BbICOKOM YacCTOTbl HA HU3KYIO.
- Ecam HavanbHaA 4acToTa paBHa KOHEYHOM 4acToTe, TO FreHepaTop BbIBOAMT
(UKCUPOBaAHHYIO HacTOTYy.
KnnkHute Start Freq. Mcnonb3ysa umMdpoByto BCMN/bIBAKOLWYHO KAaBUaTypy, YCTaHOBUTE
HayanbHyto 4acTtoty. Kaukamte End Freq. MUcnonbsya umdpoBylo BCM/bIBaKOLLYHO
K/laBMaTypy YCTaHOBMTE KOHEYHYyK 4YactoTy. [lo yMon4YaHWi0O HayasbHas 4actoTa
coctaBnsieT 100 'y, a KoHeyHas - 1 Kly. [ArManasoHbl HaYa/lbHOM M KOHEYHOM YacTOTbl AJ1s
pasHbiX opm oTmMyaloTca. locne U3MEeHEeHUs 3HaYeHMM HayaslbHOM M KOHEYHOM YacToT
reHepaTop CMrHasloB Nepe3anycTUTCA 415 BbiIBOJA CUrHala C 3ajaHHOM HayaslbHOM YacToTbl
«Start Freg».
e Yiep:KaHWe Ha Ha4yaslbHOM YacToTe.
Start keep - 3To Bpems, B TeYEHME KOTOPOro BbIXOAHOM CMIrHa/l MPOAO/IXKAET OCTaBaTbCA
Ha «Start Freg» nocne 3anycka cBuMnMpoBaHuA. 0 UCTEYEHMM BpeMeHMU YyAeprKaHWA
reHepaTop CUrHasioB NPOAOJ/IKMUT BbIBOA Ha APYroM 4acToTe B 3aBUCMMOCTM OT TEKYLLEero
TMNa CBMMNMPOBAHMA.
Knnkuute Start Keep. Ucnonb3ysa umdpoByto BCN/bIBaKOLWYKO KlaBUatypy, YCTaHOBUTE
BPEMA YyJeprKaHMsA Ha HavanbHoM 4acTtoTe. Mo ymonyaHmio oHo paBHO 0 c. /JuanasoH
ycTaHoBKM - oT 0 ¢ go 500 c.
e YepkaHWe Ha KOHEYHOM YacToTe.
End keep - Bpems, B TeYeHME KOTOPOro BbIXOAHOM CMIHa/M MPOAO/IKAET BbIBOAMTHCS Ha
KOHEYHOWM YacToTe MoC/e TOro, KaK FeHepaTtop CWMrHasioB MpoLen OT HavaslbHoM A0
KOHEYHOM 4acToThbl.
KnvkHute End Keep. Mcnonb3ysa umMdpoBylO BCNAbIBAKOWYK KAaBMATYpy, YCTaHOBWUTE
BpPeMS YAep:KaHMA Ha KOHe4YHoM vacToTe. Mo yMosiyaHuio oHO paBHO 0 c. JmanasoH
ycTaHoBKM - oT 0 ¢ go 500 c.



e YCTaHOBKa Llara.
Korga tvn pa3BepTKM YCTaHOBNEH Ha «Step», 3TO MEHI0 BKJIOYEHO U MOXET ObiTb
HacTpoeHo. KankHute Step number. Ucnonb3ya umMdpoByo BCM/bIBAKOLLYO KaaBMaTypy,
yCTaHOBMTE 3HayeHue wara. Mo ymonyaHuto oH paBeH 2. JloCTyrHbIM AManasoH - oT 2 Ao
1000.
e YCTaHOBKa MCTOYHMKA 3amycKa.
MCTOYHMK 3anycKa ANA peXXmMma CBMMNUPOBAHUA MOXKET OblTb BHYTPEHHMM MM PYYHbIM.
Korga reHepatop CWUrHasioB noJjiydaeT CMrHaa 3anycka, To (OpMHUpyeTcAa CUrHaa co
CBUMMPOBAHMEM, U 3aTEM NPMOOP OXKMAAET HOBOro CMrHasa 3anycka.
Knnkuute Trig Source. Bbibepute TpebyeMbii UCTOYHMK 3amycKa. JoCTynHble UCTOYHWUKM
3anycka BkawyarT Internal n Manual.
Internal: reHepaTop CUrHanoB BbIBOAMT HEMPEPbIBHbIN CBUMMPOBAHHbIM CUrHa.
Manual: no oagHokpaTHOMy KAMKy no Manual Trig cpa3y 3anyckaetcA oAMH MpOX0oA
CBUMMPOBAHMA A1 BbIOPAHOro KaHasna.
3. YcTaHOBKa BpeMEeHM CBUMMPOBaHMA.
KnnkHnte Sweep Time. Ucnonb3ya umMdpoByo BCM/IbIBAIOLLYIO K/laBMaTypy, YCTAaHOBMUTE BPEMA
cBMNMpoBaHuA. Mo yMoi4aHMio OHO paBHO 1 c. JManasoH HacTporku - oT 1 Mc Ao 500 c. Mocne
M3MEHEHMSA BPEMEHW CBUMMPOBaHMA reHepaTop nepes3anyCcTMTCA ANS BblBoAa C 3aJaHHOM
HaYa/IbHOM YacToTbl.
4. YcTaHOBKa BpeMeHW Bo3Bparta.
Bpems Bo3BpaTa - BpeMs, B TeYEHME KOTOPOro BbIXOAHOM CMIrHa/ BO3BPALLAETCA C KOHEYHOM
YacTOTbl HA HavaslbHYI0 Noc/ie BbIMNOJIHEHUA O4HOKPATHOIO CBUNMPOBAHUA U MO UCTEYEHMUIO
BPEMEHM yAEepPKaHMA HA KOHEYHOM YacToTe.
KnukHute Return Time. Mcnonb3ys undpoByo BCN/bIBaOLLYO KnaBUaTypy, YCTaHOBUTE BPEMSA
Bo3Bparta. o ymonyaHuio oHo paBHo O c. [manasoH HacTpolku - ot 0 ¢ go 500 c.

4.27.5. Pexxum ¢popmuposaHua navyek umMnyJibcos
BcTpoeHHbIM reHepaTop YHKUMM/CUrHANIOB MPOM3BOJIbHOM (OpMbl  ocumniorpada cepum
DS8000-R nogaeprkmBaeT BbIBOA MMMYJIbCHbIX CUITHAMN0B C 3a4aHHbIM YM1cioM umKnos. DS8000-R
npegocTaBaAeT BO3MOXHOCTb 3anyCKaTbCA OT BHYTPEHHEr0 MCTOYHMKA M C MOMOLLbIO PYYHOIrO
Tpurrepa AnA ynNpaB/ieHUA BbIXOAHbIM CMrHasoM. [lojaep)kuBaloTca [Ba Tuna nakeTa:
umkamnuyeckmnit N Cycle n HenpepbiBHbIM Infinite.
KnnkHute Settings — Type. Boibepute «Burst».
1. Bbibop TMNa NakeTHOro pexuma.
KnukHute Burst Type. BoibepuTe TMN NakeTHOro pexuma.
AocTtynHbl ana Boibopa gsa tMna: N Cycle u Infinite.
N Cycle: BbIBOAMT NaYKkM MMNY/IbCOB C 3aZlaHHbIM YACJIOM LIMK/I0B MOC/E NOJYYEHUA CUrHaa
3anycka.
Infinite: ycTaHaBAMBaeT KO/IMYECTBO LMKIOB B GECKOHEYHOCTb. BbiBOAATCA HEMpepbiBHbIE
CMrHas/bl NOC/Ie NOJIYyYEHUA CMrHaNa 3anycka.
2. YcTaHOBKa KO/IMYECTBa LMKIOB.
Ecan TMn naketa Bbi6paH «N Cycle», TO Hy>KHO 3aZaTb KOJIMYECTBO LIMKJIOB.
Knnknute Cycles. Mcnonb3ys umMcdpoByo BCMJIbIBAOLLYIO KAaBMATypy, 3aZjalTe KOIMYEeCTBO
uMKnoB. AnAa HenpepbiBHOroO pexmma «Infinite» meHto Cycles He akTMBHO.
3. YCTaHOBKa 3aJ4epiKKM.
3aZeprKKa BbiIBOAA NaYeK MMMYJ/IbCOB - 3TO BpeMA OT MOMEHTA MOJIyYeHMA CUrHana 3anycka 4o
Hayana BblBOJa MayvyeKk MMMNY/IbCOB KaK B LMK/IMHECKOM, TaK U HENPEPbLIBHOM pEXMUME.
KnmkHnte Delay. Ucnonb3ysa uMdpoByo BCMbiBalOLWyO KAaBUaTypy, YCTaHOBUTE BpeMSA
3a4epXKu BbiBoga. /JiManasoH 3ajaHMA BPEMEHM 3aJEPXKKMU 3aBUCMUT OT KOJIMYECTBa
LUMKOB.



4. HacTpoMKM nayek MMMyJibCoB.
KnnkHuTte Settings anA BXxoZa B MEHIO HAaCTpPOEK.
e YCTaHOBKa MCTOYHMKA 3amycKa.
MCTOYHMK 3amycKa nayek MMNYIbCOB MOXKET 6bITb BbIGpPaH BHYTPEHHMM MK pyyYHOM. Koraa
reHepatop CWUrHasioB MOJlyYyaeT CMrHaa 3anycka, 10 ¢opMMpyeTCcsa BbIBOA NaKeTa
MMMY/IbCOB, NOCJ/IE YEro NpMOOp OXMAAET CAeayoLero CMrHana 3anycka.

Knuknute Trig Source. Bbibepute Tpebyemblii MCTOYHUK 3anycka. JocTynHble A5 BbiGopa
MCTOYHMKM 3amnycKa: BHYTPeHHWM Internal u pyyHoM Manual. lMpu HenpepbiBHOM Tune
nakeTtHoro pexumma (Infinite) meHto Trig Source He akTMBHO.
Internal: 'eHepaTop HenpepbiBHO popmupyeT N LMKIO0B.
Manual: no ogHoKpaTHOMY HaxkaTuto Manual Trig Ha Bbixoge opMMpyeTCA oAHa Mayka
MMNynbcoB. [pu HenpepbiBHOM TUMe nakeTHoro pexuma (Infinite) aaHHoe MeHi He
aKTUBHO.

e YCTaHOBKa nepuoga.
Mepuog onpegenaeTca Kak Bpems OT Hayasla O4HOro nakeTa A0 Havasna CleayoLero.
Knnkumnte Burst Period. Mcnonb3ysa undpoBylo BCNAbIBaOLLYIO K/aBMaTypy, YCTaHOBUTE
nepuoA. AoCTynHbIM AMana3oH YCTaHOBKM - oT 2 Mc Ao 500 c. Mo yMonyaHuMio oH paBeH 10
MC.

4.28. CoxpaHeHue U 8bI308

MOXKHO COXpaHMTb TEKyLUMe HACTPOMKM, (hOPMbl CUIHA/IOB, M306parKEHMSA SKpaHa U MapameTpbl
ocuunnorpaca Bo BHyTPEHHIOW MaMATb MM Ha BHELUHEE 3anOMMHAKOLLEE YCTPOMCTBO (Hanpumep,
Ha USB-HakonuTenb) B pa3/nM4yHbix dopmaTtax M Mpu HEOOGXOAMMOCTM 3arpy3uTb COXPaHEHHble
HACTPOMKM M/IM OCLMNSION PAMMbl.

MOoXHO cKONMpoBaTb HOBbIM (hain YKa3aHHOro TMMNa, a TaKXKe YAauTb M NeperMMeHoBaTb anm us
BHYTPEHHEM NaMATU Man BHelHero USB-yCTpoMCTBa Yepes MEHIO YNPaBieHUS AMCKAMM.

MpumevaHune. DS8000-R noaaepxmBaeT TonbKo dsw-namaTb - USB-HakonuTenb dopmarta

FAT32.

4.28.1. Cucmema coxpaHeHusa

KNMKHUTE NO HaBMrauUMOHHOWM KHOMKE B JIEBOM HUMKHEM Yr/ly 3KpaHa M B OTKPbIBLUEMCA MEHHO
KIMKHWUTE Storage, YTo6bl BOMTM B MHTEPGEMC COXPAaHEHMSA M 3arpy3KM HacTpoek. Mpréop MmeeT
ABa nopta USB HOST Ha nepeaHeM naHeNnu 1 ABa Ha 3aHEM, KOTOPbIE MOXKHO MCMNO/1Ib30BaTb A1
NOAK/IIOYEHMA BHELUHErO0 HaKOMUTENA AaHHbIX ANA COXpaHeHuA. TNoaKloYeHHbIe 3anoMuHarwme
yctporictBa USB 0603HayeHbl, COOTBETCTBEHHO, KakK «Removable USB Disk(D)», «Removable
USB Disk(E)», «Removable USB Disk(F)» 1 «Removable USB Disk(G)».
4.28.2. Tunbl coxpaHeHuA

Tunbl harioB AN COXPAHEHWUS BKIOYAIOT M306parkeHme, hOpMy CUrHana M HaCTPOMKM.
OnucaHuA coxpaHeHMAa AN1A KaxAoro Tuna caeayowme.
Uzo6pakeHue

KnnkHnte Save Image — Format. Boibepute tMn n3obparkeHuA. JoCTynHbl AnA COXpaHEHUA BO
BHYTPEHHIOK MM BHELLHIO NamATb caegyowpe dopMartbl: «*.png», «*.bmp», «*.jpg» UK «* tif».

Mocne BbiGOpa TMNa:

e KnnkHute File Name, 4To6bl BBECTU MMA (ania Ana coxpaHeHua. Ana BBoAa MMeHW daina
obpatuTech K pasgeny «CosgaHue nanku». KanmkHite More — Auto Name ans Bbi6opa «ON»,
Torga ums darna reHepupyetca aBToMaTMyecKu. Ecam mma dakna, KoTopoe BBOAMTCS,
COBMAaZaeT C CYLECTBYOWMM MMeHeM dalrna, To 6yaeT oTobparKeHo cooblieHne ¢
HaNnOMMHAHMEM O TOM, YTO CyLUEeCTBYOLWMIM dann 6yaeT nepesanuncaH, 1 Bonpoc, NpoaosKaTb
WK HeT.

e KnmkHMTe Invert gna BKAKYEHUA MK OTKIOYEHNA DYHKLMM MHBEPTUPOBAHMA.

e KnvkHuTe Color, 4To6bl BbIGpaTh HYXKHbIM UBET A8 XpaHeHMA. Ero MOXKHO yCTaHOBUTb Ha YepHO-
6enbl «Gray» uam uBeTHoM «Color».

e KnvkHute NewFolder ans cosgaHus HoBolM nanku. Moapo6HocTu cM. B pasgene «Co3gaHue
nanku».

e KnvkHuTe Window, 4to6bl 0TO6pasmTb MM CKPbITb MHTEPGENC YNpaBAEHUS AUCKOM.




e KnukHMTE Save, 4YTobbl COXpaHWUTb 3afaHHbiM daia ulobpaxeHuna. KnukHute More — Header
ans Bbi6opa «ON» mnmn «OFF». Ecsiu Bbi6paHo «ON>», TO Npu coxpaHeHWM daina M306parkeHus
B 3aroJIoBKe M3o6paxkeHma byayT oTobpaxkatbCA: MOAe/Ib NPU60pa, HOMEP BEPCMM MPOLUMBKM,
CEPUMHDBIM HOMEP M AaTa CO3JaHUs M306paXKeHus.
Cosert. locne nogkntoyeHma USB-Hakonutena (dpopmat FAT32, dasw-namaATb) Npu ynpasaeHUM
yepes Web nHTepdeic kKnmkHUTe Quick B NpaBoM YacTU 3KpaHa, YT06bl COXpaHMTb aksi. MOXKHO
Bbl6paTb COXpaHeHMe BO BHYTPEHHIOK MNaMATb MJIM Ha BHeWHee 3anomuHawowee USB
YyCTPOMCTBO. [0 YMOMYAHUIO OH COXPaHAETCA BO BHYTPEHHIOW NamsATb.

dopma cuzHana

KnukHute Save Wave ana Bxoga B MHTEpGEMC HAaCTPOEK COXpaHEHMs curHasoB. CoxpaHuTe
OCHOBHYI MH(MOPMaLMIO 0 HACTpoMKax (Hanpumep, cocTtosiHue «On/Off» KaHana, BepTUKa/bHbIN
MacwTtab U Kodp@UUMEHT rOpM3OHTANIbHOM pPasBEPTKU) M AaHHble (OPMbl CUrHana CO BCeX
BKJ/IIOYEHHbIX KaHa/I0B (aHa/I0roBbli KaHan U UMGPOBOM KaHal) BO BHELIHIOKW MaMATb.

Mocne BbIGOpa 3TOro TMNa:

KnukHuTte Data Source ana Bbibopa aKpaH «Screen» UM NamATb «<Memory».

KnukHuTte Format ansa Boi6opa opmaTa coxpaHeHMa hOpM CUrHaNOB: «*.bin», «*.cvs», «*.wfm»,
ec/u BbibpaHo «Memory» B Data Source).

Knnkuute File Name, 4to6bl BBECTM uMA daina ansa coxpaHeHuda. [na BBoJa MMeHM danna
obpaTtuTech K pasgeny «Co3gaHuve nanku». KamkHute More — Auto Name an4 Bbibopa «ON», Torga
uma danna reHepupyeTcs aBToMaTMyecku. Ecam mma dakna, KoTopoe BBOAMTCHA, COBMAZAET C
CYLLECTBYIOLIMM MMEHEM (alna, To 6yeT oTo6paXKEHO COOBLLEHME C HAMOMMHAHUMEM O TOM, YTO
cylecTsytowmmn darn 6yaeT nepesanucaH, M Bonpoc, NpoAosiKaTb UM HET.

KamkHnte Channel, a 3aTeM B CnNMCOK A0CTYnHbIX KaHanoB BoMayT CH1-CH4. Tonbko ecam
BblbpaHO «Memory>» B Data Source u dopmart «*.bin» uamn «*.cvs», MOXHO BbIOpaTb KaHan AN
COXpaHeHuA.

KnukHute NewFolder ansa cosgaHva HoBoM nanku. lMoapo6HocTH cM. B pasaene «CosgaHue

nanku». Knmkaute Window, 4To6bl 0TO6pasmTb MM CKPbITb MHTEPGENC YNPaBIEHUS JUCKOM.

KnMKHUTE Save, 4To6bl COXPaHMTb 3aZaHHbIM (a1 popMbl CUrHana.

KnuvkHute KHONKy More — Time information, 4Tto6bl BKAOYMTE MM OTKIOYUTL OTOOpaKeHue
MHpOPMaLMM O BPEMEHM B JaHHbIX ocuuanorpammbl. ECiM 3TOT napameTp BK/OYEH, Gyaer
oTobpaXkaTbCA MHMOPMaUMA O BpPEMEHM ANA AAHHbIX ocumanorpammbl. Ecam 3ToT napametp
OTK/Il04EH, MH(MOPMaLUMA O BpEMEHU OTOBparkaTbCA He byaeT.

Hacmpouku

KnukHute Save Setup, 4T06bl BOMTM B MHTepdeMC HAcTporKM. CoxpaHMTE HaCTPOMKM
ocumnnorpada BO BHYTPEHHIOW WMAM BHELWHIOW NamMATb B dopmarte «*.stp». CoxpaHeHHble
HaCTPOMKM MOTYT 6bITb Zjasiee Bbi3BaHbI.

Mocne BbIGOpa 3TOro TMNa:

KnvkHute File Name, 4to6bl BBECTM MMA dania ANna coxpaHeHusa. [ns BBoga umeHu dakna
obpaTtuTechb K pasgeny «Co3gaHuve nanku». KamkHute More — Auto Name an4 Bbibopa «ON», Torga
uma danna reHepupyeTcs aBToMaTMyecku. Ecam mma dakna, KoTopoe BBOAMTCHA, COBMAZAET C
CYLLECTBYIOLIMM MMEHEM (alna, To 6yeT oTo6paXKeHO COOBLLEHME C HAMOMMHAHUMEM O TOM, YTO
CylecTByroLWmMM dann 6yaeT nepesanucaH, M BONpoc, NpoAosiKaTb MU HET.

Knuknute NewFolder ans cosaaHma HoBoM nanku. Moapo6HocTM cM. B pasgene «CospaHue

nankm».

KnnkHute Window, 4T06bl 0TO6pPasnTb MM CKPbITb MHTEPMDENC YNPaBIEHNA AUCKOM.

KnuKkHUTE Save, 4To6bl COXPaHWUTb 3aJlaHHbIM a1 HaCTPOEK.

4.28.3. Tunbl 8bI30808

70T ocumnnorpad obecrneymBaeT ABa TUMa BbI30BOB: 3arpy3kKa (pOpmMbl CUrHaNa U 3arpyska
HacTpoeKk. OnMcaHMa ANA KaxkAoro Tuna caeayouime:



3aepy3ka popMbi cuzHasa

KnnkHute Load Wave, 4to6bl 3arpy3vTb (DOpPMbl CMIHa/IoOB M3 BHYTPEHHEM MaMATM WMAM C
BHewHero USB-aucka. Tun daina no ymondaHuio - «*.wfm», apyrue BapuaHTbl HEAOCTYMHbI.
3arpysute dann M3 namaTH, 3aTeM KAuMKHMTE Load an4a 3arpysku Bbi6paHHOro danmna.
3aepy3ka Hacmpoek

KnnkHuTe Load Setup, 4TO6bI 3arpy3mTb HACTPOMKM M3 BHYTPEHHEN NAaMATH MU C BHELLHErO
USB-aucka. Tun daria No YMONYaHUIO - «*.stp», ApyrmMe BapMaHTbl HeOCTYMHbI. 3arpy3uTte damn
M3 NaMATH, 3aTeM KAMKHUTE Load ans 3arpysku damna.
4.28.4. CoxpaHeHue u 8bI308 U3 BHymMpeHHel namamu

BHYTpeHHAA NamMATb NOAAEPKMBAET COXPAHEHME M BbI30B (haM/IOB M306paKeHUs, dhanioB hopm
curHasnoB, danioB HacTpoeek, daiioB ONopHOro curHana, ¢amioB TECTUPOBAHMA MO MacKe.
CoxpaHeHue Hacmpoek ocyusisioepagpa 80 BHYMpPEHHIO NAMAMb

e [lojanTe cMrHan Ha ocumnnorpad U NoslyymTe CTabuibHOE U306parKeHME.

e KinkHuTe Storage — Save Setup, 4TO6bl BOMTM B MHTEP(EMC COXPAHEHMUS HACTPOEK.
NHTepdenc ynpaBneHns AMcKaMu 0TOGparkaeTcsl aBTOMATMUYECKU. [0 YMONYaHUIO BbiGpaH
«Local Disk (C)».

e OTKpoMTE MHTEP(ENC COXPAHEHUS BO BHYTPEHHIOK NAMATb.

e BbibepuTe MecTo coxpaHeHusa. KnMKHUTe mm Ans Bblbopa MecTa. TakKe MOXKHO KAMKHYTb
no NewFolder, 4to6bl co3gaTb HOBYIO Nanky. MogpobHee cMm. B «Co3gaHue nanku».

e KnukHute File Name ans BBoAa MMeHU daiia coxpaHeHus HacTpoek. MoapobHee cM. B
«Co3gaHue nanku». KnmkHute Storage — More — Auto Name ans Boibopa «ON», Torga
MMa danna reHepupyeTca aBToMatTuMyeckM. Ecam mma dakna, KoTopoe BBOAMTCA,
COBMaZiaeT C CyLEeCTBYWLWMM MMeHeM dainia, To 6yaeT OTO6parKeHO COoO06LIEHME C
HaNMOMMHAHMEM O TOM, 4YTO CYLECTBYWOLWMM anMn 6yaeT nepesanmcaH, W BOMPOC,
NpOAO/IXKaTb UK HET.

e K/MKHMTe Save AnA coxpaHeHus dakia HaCTPOEK B BbIGpaHHYH Manky B opmarte «*stp».

Coser.

e [locne coxpaHeHUsi ONOPHOro CUrHana KJMKHuTe Ref — More — Export, 4To6bl BOMTU B
MHTEepdENC ynpaBaeHUs AUCKAMMU C COXPAHEHHbIMM ariaMM OMOPHOro CUrHana.

o Knuknute Utility — PassFail, 4to6bl BKIoUMTb DyHKUMIO «[[oaeH/He rogeH». KaMkHuTe
Mask — Save an4 Bxoza B MHTepdENC YNpaB/EHMA AMCKAMM C COXPAaHEHHbIMU dariamm
TECTOBbIX MaCOK.

3azpy3Ka ¢patlina Hacmpoek ocyuniozpaga uz sBHympeHHel namamu

e KnuKkHuTe Storage — Load Setup, uto6bl BOMTU B MHTEpdENC 3arpy3Ku darna HacTpoek.
NHTepdeNc ynpaBaeHUs AMCKaMKM 0ToBpakaeTca aBToMatM4ecku. Mo ymonyaHuio BbibpaH
«Local Disk (C)» .

e OTKpOMTE MHTEPdENC 3arpy3KMN M3 BHYTPEHHEN NaMSTH.

e BbibepuTe MecTo coxpaHeHua darna. Kamkom no MOXHO BEpHYTbCA B npeablayluee
NoJIOKEeHHe.

e Bblbepute dann ans 3arpysku (Tvn damnia no ymonyaHuio - B opmate «*stp»). 3atem
meHio Load aktuBmpyetca. KnmkHute Load ana 3arpysku Bbi6paHHoro damna.

Coser.

e KnukHute Ref — More — Import gns Bxoga B MHTepdeNC ynpaBaeHUa AUCKOM ANA
3arpy3Ku OMopHOro cuMrHana.

e Knuknute Utility — PassFail, 4to6bl BKIOUYUTD pyHKUMIO «[0aeH/He roaeH». KankHuTe
Mask — Load ansa 3arpysku daina TeCTOBOM MaCKM.



4.28.5. CoxpaHeHue u 8b1308 U3 BHeWHel hamamu
Mepes 3anoMMHAHMEM U BbI30BOM M3 BHELLHEM NAMATH ybeamTech, 4To USB-AMCK NpaBUIbHO
NOAK/OYEH. BHELHAA NamaTb NOAAEPIKMBAET COXPAHEHUE M306paKeHMM, COXPAHEHME CUTHAIOB,
COXpaHeHWe HACTPOEK, 3arpysKy CMrHasoB U HaCTpPOEK.
CoxpaHeHue yKa3zaHHo20 muna ¢aiina Ha sBHewHul USB-Hocumeb (8 Kayecmse npumepa
npusedeHO coxpaHeHuUe oopMbl cuzHasa)
e [logaMTe curHan Ha ocumanorpacd U NoayYnTe CTabuabHOE M306paKeHME.
e KnukHuTe Storage — Save Wave, 4T06bl BOUTU B MHTEPENC COXPAHEHUSA HACTPOEK.
NHTepdenc ynpaBneHus gMckamm oTobparkaeTcs aBTOMaTUYECKM.
e Bbibepute auck m3 cnmcka «CbemHbit USB-amck (D/E/F/G...)». KnukHute ana
BO3BpaTa B npejplayliee nosoxeHue. Takxe MoXHO Haxkatb NewFolder, 4ytobbl co3aaTb
HoBylo nanky. MNoapobHee cM. B «Co3gaHue nankm».
e /[lna HaCTpPOMKM cOXpaHeHus ¢OopMbl CuMrHana obpatutecb K pasgeny «dopma
CUrHana» B «TUWMbl COXpPAHEHUSA».
e KnuKHMTE Save, 4TO6bl COXpaHUTb aMa CurHaia B BblI6GpaHHOM nanke B
yKa3aHHOM copmare.
3azpy3Kka ykazaHHo20 muna ¢alna ¢ sHewHezo USB-Hocumena (8 Ka4ecmse npumepa
npusedeH 3az2py3Ku ¢galsia gopmbl cuzsHasa)
e KnukHute Storage — Load Wave, uto6bl BOWMTM B MHTEPdENC 3arpysKu
ocuuanorpammbl. MHTepdenc ynpaBneHus AMCKamMm 0To6parkaeTcs aBTOMaTUYECKM.
e Bbibepute amck n3 «Removable USB Disk (D/E/F/G...)». KnnkHute ANnA Bo3BpaTa B
npeaplayliee noioxXeHue.
e BbibepuTe dann Ans 3arpysku. 3ateM MeHio Load akTuBupyeTcs.
e KnukHuTe Load ans 3arpysku BbiGpaHHOro dganna.
4.28.6. YnpasneHue ducKkamu

KnnkHuute Storage — Disk, 4To6bl BKOYMTD MHTEPhENC YNpaBAEHUA AMCKAMM, KaK NOKa3aHo Ha
PUCYHKE HUKe. BbibepuTe HyKHbIM AUCK. BbI6paHHbIM AMCK 0TOGPAXkaeTCa KpacHbIM LiBETOM.

¢ Remavable USB Disk (D) 70-01-01 00:00:00

BbinonHuTe cneayowme onepauum Yepes MEHK ynpaBaeHUs AUCKaMM:
eBbiGop TMNa dakna
¢ Co3aHMe nanku
eYpaanexuue darna Mam nanku
eKonupoBaHue 1 BCcTaBKa amna MM Nanku
e [leperimeHoBaHMe damna Uan nNanku
e QuMCTKA BHYTPEHHEN MaMATU



Bbi6op muna ¢aina

Kpome coxpaHeHMs M306parkeHni, COXpaHEHMSA CUIHAJIOB M COXPaHEHMS HAacTpoeK, ocuunorpad
TaK¥Xe MOXKET COXPaHATb (ai/ibl MPUNOKEHMM.

KnnkHute Storage — Disk — File Type. BbibepuTe HyKHbIM TN haiaa. Mo yMonYaHuto - «*.*»,
B Tekywem nytM 6yaeT oTobpaxkaTbCA TOMbKO (aii C pacluMpeHuem, COBMajalolwmmM C
paclMpeHnem Bblb6paHHOro Tina gana.

Co30daHue nanku

Mepes Mcnosb3oBaHMEM BHELWIHEro Aucka ybeautecb, 4yto USB-Hakonutenb (B dopmare
FAT32) noagknwo4eH npasBm/bHO.

B uHTepdelice ynpaBneHus AMCKOM BblGEPUTE MECTO COXpaHeHus. Mo yMosiYaHWio BbiGpaHa
BHYTpeHHAs namsATb «Local Disk (C)». KnnkHute NewFolder ans Bxoza B UHTEpdEIC, Kak NOKa3aHo
Ha PUCYHKE HMXKe.

RIGOL & [Bl o0 "5,

& C:\RigolDS3.stp

File Name

M Folder0 18-03-29 14:47:33 RigolDS3

- - /%8-03-29 11:13:51
FolderD / l NewFolder

8-08-16 20:00:04

8-01-28 19:40:38 3 Window

8-01-28 19:40:28

8 91011 1213

JaHHbIM ocupnnorpacd noaaep:KMBaeT Crocob BBOAA KMTAMCKWMM/AHIAMMCKMM. JAMHA WUMEHM
nanku orpaHuyeHa 10 6aMTamm (OAMH KMTAMCKUMM CMMBON 3aHMMaeET ABa 6aiTa). B cnegytroulen
YaCTU pacCcKasblBaeTCA, KaK BBOAMTb MMSA NanKu, MCNOJb3ys METOZ BBOAA KMTAMCKUI/ aHT IMMCKUMA.

Cnoco6 s8soda aHa/1ulicKux cUMBoJ108

B kauecTBe npumepa npmMBeAeHO CO34aHMe Nanku ¢ umeHem «Filename».
O6nactb BBOAA MMeHn 067, BbIbopa aHrn. 065, BBOAA CMMBONOB  BupT.Knaeuatypa

MNepexoa Ha

npea.cTpaHny

Bepx/HwxHMi

Pernctp

Bri6op

cnocoba
BBOZA
1. Bbi6op cnocoba BBOAA. h s m
Ecnu Tekywmi cnoco6 Beoga «En/ / », nepenamte K wary 2. Ecam Tekywmm cnocob « / /En»

wmm «=/En/ », KnuKkHUTE ANnA nepekatoyveHma cnocoba Beoga. CumBon «En» gomkeH CcToATb
nepBbIM U ObITb BblAE/EH.



2. OuumcTtKa 06,1aCcTM BBOAA MMEHM.
Ecnm B «O61aCcTM BBOAA MMEHM>» HET CMMBOJIA, NepenauTe K wary 3. Ec/M cMMBONbI €CTb, TO
KamkHuTe KB, 4To6bl YaaIMTb BCe CMMBO/IbI U3 061aCTU BBOAA MMEHM.

3. Beog nepBoro cumBona «F».

e ECc/iv TeKyLan HacTpoMKa - BBOJ 3ar/siaBHbIX 6YKB, nepenamTe K wary 2). Ecam Tekywas
HaCTpoOMKa - BBOJ, CTPOYHbIX 6YKB, KJIMKHMTE «Caps», YTOBbl MEPEKNOYMTLCA HA BBOJ
NPOMNMCHbIX OYKB.

e KnnkHuTe «F». CMMBOJ OTO6paXkaeTcs B 06/1aCTU BBO/la Ha AHIJIMMCKOM fA3bIKE.

e EC/1M UCKOMBIM CMMBON HE HAaMAEH HA TEKYLLEM CTPaAHULE, KAMKHUTE >>, YTOGbl NEPENTH
Ha C/leaytoLLyo CTPaHULY, NMOKa HYXKHbIM CMMBO/ He 6yaeT HalAaeH.

4. BBog Apyrux CMMBOJIOB.
AHanormMyHbiM CrnocobomMm BBeauTE oOcCTaBwMecA OyKBbl «ilename», cm. war 3. O6paTtute
BHMMAHWE Ha BEPXHMM M HUKHUIM pernctp 6yKB Npu MX BBOAE.
5. M3MeHeHue 1an yaaneHue HeHyKHbIX BBEAEHHbIX CUMBOJIOB.
Mpu BBOAE MMEHM akna, NpU HEO6XOAMMOCTU, MOXKHO U3MEHUTb MU YAA/IMTb HEXKEaTe IbHbIN
CMMBOJ1. YT06bI YAa/IMTb BBEAEHHbIE CMMBO/Ibl, K/IMKHUTE tmHA BUPTyaslbHOM K/laBuaType. YTobbl
U3MEHUTb BBEJEHHble CMMBOJIbl, CHayasa yAaJuTe HEHYXXHble CMMBO/IbI M CHOBa BBeauTe
HYHble.
6. Nocne 3aBepleHuss BBoAa KAMKHMTE OK. Ocumnnorpad cosgact nanky wam damn
yKa3aHHOro Tuna C 3TUM MMEHEM B TEKYLLEM KaTanore.
YOaneHue ¢alina unu nanku
1. YaaneHnue darmna nam nanku M3 BHyTPEHHEN NamATH.
KnankHnte Storage — Disk v BbibepuTe BHYTpeHHo namATb «Local Disk (C)».
MpOKPYTKOM KOIECOM MbILLM, BbIGEpUTE dDak MM NANKy A8 yAaNEeHUs.
Knuknute Delete. OTo6pasuTcs aManoroBoe oKHO. KNuKHUTE «Yes», 4yTob6bl yaanmTb damn
WK Narnky.
2. YpaneHue darna nam nanku M3 BHELHEN NamATH.
KnukHute Storage — Disk M BbibepuTe BHELLUHIO MamATb.
Bbibepute darn nam nanky Ana yaaneHus.
Knuknute Delete. OTo6pasnTcs aManoroBoe oKHO. KNuKHUTE «Yes», 4yTob6bl yaanmTb damn
WK Narnky.
CoserT.
Ecnv yaansemMbii KaTanor COAepXKMT nanky Mam damn, To OH He MOXKET 6biTb yAaNEH.
KonuposaHue u ecmaska ¢aiina unu nanku
KnnkHute Storage — Disk, BbibepuTe BHYTPEHHIOK MM BHELLHIOK NaMATb.
Bbibepute darn mam nanky Ans KONMpoBaHMA M BCTABKM.
Knuknute Copy ANna KONMPOBaHMA BbIGpaHHOMO dakia UM nanku.
BbibepuTe HyKHbIM AUCK. 3aTeM KMKHMTE Paste Ana BCTAaBKM Bbl6paHHOro damaa uam nanku.
Coser.
Ecnv B KaTazore HasHa4YeHUs yiKe eCTb TakoM ke darn 1am nanka, Kak Ta, KoTopyr HE06X0AMMO
BCTaBMTb, TO NOABMTCS COOBLIEHWE, YTO TakoM barn mam Katanor cyuectsyeT («File or directory
exists»). Onepauuio KONMPOBaHMA U BCTABKM BbIMONHUTb HEJb3A.
MepeumeHosaHue ¢alsa unu nanku
KnnkHute Storage — Disk 1 BbibepuTe BHYTPEHHIOW M1 BHELLHIOW NaMATb.
Bbibepute darn nam nanky ana nepemMMeHoBaHmMs.
KnvkHute Rename. OTob6pasmtcs MHTepdenc BBoga uMeHn damna. Ana cnocoba BBoaa
umMeHun damna obpatuTech K pasgeny «CosaaTtb nanky».
be3onacHaa o4ucmka sHympeHHel namamu
KnnkHute Storage — Disk. BoibepuTte BHyTpeHHIo0 namatb «Local Disk (C)».
Knuknute SecurityClear, oTo6pasmTcs cooblieHme ANs NoATBEPKAEHMA 6€30MACHOM OUYMCTKM.
KnnkHute OK, 4T06bl OYUCTMTL BCE Dal/ibl, XPAHSALLIMECA BO BHYTPEHHEN NaMATH.



4.29. 3asodckue HacmpoUlKu

KnnkHute Storage — More — Default, nossmtca coobuieHMe 0 BOCCTAHOBIEHMM HACTPOEK Mo
yMonyaHuio («Restore default?»). Kamkuute OK, 4TOOGbLI BOCCTAaHOBWUTL AN ocumanorpada
3aBO/ZCKME HACTPOMKM MO YMOYAHUIO, KOTOPbIE NMOKa3aHbl B Tab/MLE HUKE.

Mapamemp |3asodckue Hacmpoliku
lopu3oHTanbHas cMcTeMa

[OpM30HTaNbHas pa3BepTka 1us
['OpW30HTaIbHas NO3NLUNS 0s
PexxuM BbiaeneHus gparMeHTa Off
PeXuM BpeMeHHOM 6a3bl YT
TOYHas HacTpounka Off
PaclumpeHune no ropusoHTanu Center
BepTukanbHas cuctema

BepTuKanbHbli MacluTab 100 mV
BepTukanbHoe cMelleHne 'A%
CH1 On
CH2 Off
CH3 Off
CH4 Off
CBsi3b KaHanNoB DC
OrpaHuyeHre nonochbl Off
Ocnabnenue 1X
BXxoAHOM MMNeaaHC 1 MQ
NHBepTUpOBaHMe Off
TOYHas HacTpounkKa Off
EanHvua namepenHms [V]
MeTka avcnnes Off
Cmewwenune Ch-Ch 0s
Kanubposka cMeLLeHus oV
COop AaHHbIX

Pexxknm cbopa AaHHbIX Normal
[nybuHa 3anncu Auto
CrnaxusaHue Off
3anyck

Tun 3anycka Edge Trigger
NCcToYHMK CH1
Tun dpoHTa Rising
Pexxum 3arnycka Auto
CBs3b DC
YaepxaHue 3anycka 16 ns
LLlymonoagaeneHne Off
OTtobpaxeHue

Tun oTobpaxeHns Vector
Bpems nocnecseveHus Min
SApKOCTb OCUMINIOrPaMMbl 40%
Cetka FULL
SPKOCTb CETKMU 20%
OTobpaxeHne LKanbl Off
LlBeToBOE NpeacTaBneHne Off




YaepxaHue oCLUUIN0rpaMmbl On
CoxpaHeHue 3KpaHa Off
DyHKUMs ABYXKaHanbHoro revepatopa/AWG (Gl unm Gll)1
GI Off
CraTtyc oTobpakeHms Off

Gl

dopmMa Sine
Bbixoa Off
YacroTta 1 kHz
AMnauntyaa 1V
CmeLueHve oV
HauanbHas hasa 0°

Tyn HAaCTPOVKK Off
MmnepaHc HighZ
Kypcopbl

Pexxnm loff
Manual

Bbibop Y
NCTOYHMK CH1

AY 100 mV
BY -100 mV
EavHMUA NO BEpTUKaNM Source
EavHMUa no ropusoHTanu S
Ob6nactb Main
Track

AX UCTOYHMK CH1

BX ICTOYHMK CH1

AX -1 s
BX 1ps
CnexeHue X

XY

AX -233.3 mV
BX 100 mV
AY -233.3 mV
BY -100 mV
MN3mepeHue

WNHavkaTop loff
CoxpaHeHue

AsTOMaTU4eckoe HamMeHoBaHue |ON
3aronoBokK ON
CoxpaHeHue u306paxeHus

dopmaTt *.png
NHBepTMpoBaHUe OFF
Liser Color
OkHO Show
CoxpaHeHue cuzHana

NCTOYHMK AaHHbIX Screen
®opmaTt *.bin
OkHO Show

CoxpaHeHue Hacmpoek




Tun anna * stp
OKHO Show
3azpy3ka cueHana

Tun chalina * . wfm
Hacmpoliku 3a2py3Ku

Tun chalina *.stp
Juck

Tun chalina [ x
YTUNuUTHI

3BYyK |OFF
[odeH | He 200eH

BritoyeHune OFF
NCTOYHMK CH1
[JelictBne Stop
Jnana3oH Screen
X Macka 0.24 div
Y Macka 0.48 div
Tun banna * pf
Nms danna RigoIDS0
OKHO Show
NHankaTop OFF
Aux BbIXOA OFF
CobbiTne Ha BbIxoge Fail
MonspHOCTb Positive
Nmnynsc 1 s
[leiicTBue npu oLnbKe None
3anucbk

3anucb OFF
3anucb @)
BocriponssegeHune =
NHTepBan 10 ns
Kagpbl 1000
MakcuManbHoe KOnM4ecTso 9175
3BYKOBO CUTHaN
TekyLmii 0
Bocnpou3ssedeHue

PexuM >—n
lNocnenoBaTenbHOCTb M}]
WHTepBan 10 ns
TekyLmii 0
Mepexon K First (]
CoxpaHeHue

MepBbiit 1
Cucmema

BkoyeHne Default
COCTOSIHME MPU BKIKOYEHUM Switch On
AUX BbIxog TrigOut
BnokMpoBKa KnaBuaTypbl Unlocked
HDMI Bbixog OFF

A 1280x720




Asmomamuyeckas Kaaubposka

OKHO |Open
Asmomamuyeckas CBS3b

Pasmax OFF
CH All
lNepekpbiTne OFF
CBs3b OFF
Meyamsb

Konuu 1
Pa3mep bymaru A4
CoxpaHeHue ON
MpuHTEP HP/Laserjet
Email

MpuKpenneHve |Screen
bbicmpeie HacmpolKu

[JelictBne Save Image
dopmaTt *.png
NHBepTMpoBaHue OFF
Let Color
MatemMaTnyeckue onepaumu
NHBepTMpoBaHue OFF
PacwmnpeHue GND
MeTKa aKpaHa OFF
bubnuoreka ADD
PefjakTMpOBaHWEe METKM ADD
A+B

[JelictBue OFF
NCTOYHUKA CH1
NcTouHnKB CH1
CmelleHne oV
MacwTtab 500 mV
A-B

[JelictBne OFF
MNCTOYHUKA CH1
NcTouHukB CH1
CmelleHne oV
MaciuTtab 10 uv
AxB

[JelictBue OFF
NCTOYHMKA CH1
NcTouHukB CH1
CmelleHne 0U
MacluTtab 500 uU
A/B

[evictBune OFF
NCTOYHMKA CH1
NcTouHnkB CH1
CmelleHve 0uU
MacwTtab 500 mU

FFT




[JelicTBue OFF
MNCTOYHMK CH1
CmelleHne 0dB
MacwTab 1dB

X Start-End
HavanbHag YacToTa 0 Hz
KoHeyHas YacToTa 10 MHz
OKoHHas yHKUMS Hanning
Pexxum Trace
Bua Full
To1CK NMKoB OFF
Homep nukos 5
Mopor 5.5dB
MNepexon 1.8 dB
Tabnuua Amp Order
A&&B

[elictBue OFF
MCTOYHMKA CH1
NcTouHnKB CH1
Pa3Mep curHana Medium
Mopor CH1 'A%
Mopor CH2 oV
Mopor CH3 oV
Mopor CH4 'A%
YyBCTBUTENIbHOCTb 0.3 Div
Al|B

[Jeicrene OFF
NCTOYHMKA CH1
McTouHnKB CH1
Pa3mep curHana Medium
Mopor CH1 oV
Mopor CH2 'A%
Mopor CH3 oV
Mopor CH4 oV
YyBCTBUTENIbHOCTb 0.3 Div
A"B

[Jeincrene OFF
NCTOYHMKA CH1
NcTouHnkB CH1
Pa3smep curHana Medium
Mopor CH1 oV
Mopor CH2 'A%
Mopor CH3 oV
Mopor CH4 oV
YyBCTBUTENIbHOCTb 0.3 Div
1A

[Jeincrene OFF
NCTOYHMK CH1
Pa3mep curHana Medium
Mopor CH1 oV




Mopor CH2 'A%
Mopor CH3 oV
Mopor CH4 oV
YyBCTBUTENIbHOCTb 0.3 Div
Intg

[Jeincrene OFF
NCTOYHMK CH1
CmelleHne 0 v¥s
MacwTab 500 nv*s
CmelleHne 0
NHBepTMpoBaHue OFF
Diff

[Jeicrene OFF
MNCTOYHMK CH1
CmelleHne 0v/s
MacwTtab 2 Mv/s
CrnakusaHue 5
NHBepTMpoBaHue OFF
Sqrt

[JelicTBue OFF
MNCTOYHUK CH1
CmelleHne ouU
MaciuTtab 100 mU
NHBepTMpOBaHue OFF
Lg

[JelictBne OFF
MNCTOYHUK CH1
CmelleHne 0uU
MaciuTtab 1U
NHBepTMpoBaHue OFF
Ln

[JelicTBue OFF
MNCTOYHUK CH1
CmelleHne ouU
MaciuTtab 2U
NHBepTMpOBaHue OFF
Exp

[JelictBne OFF
MNCTOYHUK CH1
CmelleHve 0uU
MacluTtab 1U
NHBepTMpoBaHue OFF
Abs

[JelicTBue OFF
MNCTOYHUK CH1
CmelleHne 0uU
MacwTtab 20 mV
NHBepTMpoBaHue OFF
®HY

[leiicTBue |OFF




MNCTOYHMK CH1
CmelleHne oV
MaciuTtab 20 mV
®C 6.25 MHz
NHBepTMpOBaHue OFF
®BY

[JelictBne OFF
MNCTOYHUK CH1
CmelleHve oV
MaciuTtab 20 mV
®C 6.25 MHz
NHBepTMpOBaHue OFF
Monocosol ¢punbmp

[JelictBue OFF
MNCTOYHUK CH1
CmelleHne 0V
MaciuTtab 20 mV
ocl 6.25 MHz
ocl 12.5 MHz
NHBepTMpoBaHue OFF
PexxekmugHbil cpusbmp

[Jeincrene OFF
NCTOYHMK CH1
CMmelleHne oV
MacwTab 20 mV
ocl 6.25 MHz
ocl 12.5 MHz
NHBepTMpOBaHue OFF
AX+B

[JelictBne OFF
MNCTOYHUK CH1
CmelleHne A%
MaciuTtab 20 mV

A 0

B 0
NHBepTMpoBaHue OFF
Ananuzatop npotokonos ([lekogupoBaHue)

Tun WKHbI Parallel
CocTosiHME LUMHBI OFF
dopmart Hex
MeTka ON
Tabnuua cobbITHI OFF
LLlymonoaasneHve OFF
TakTupoBaHue OFF
RS232

CocTosiHME LUMHBI OFF
CKOpOCTb 9.6 kbps
TX CH1
Mopor A%

Rx OFF




MonsPHOCTb
Mopsigok LSB
[aHHble 8 bits
CTonoBblit 6UT 1 bit
YeTHOCTb None
MNMaket OFF
Pazgenutenb O(NUT)
12C

CoCTOsiHME LUMHBI OFF
TakTupoBaHue CH1
SCL lMopor oV
SDA CH2
SDA [lopor A%
M3MeHeHne SCL/SDA
R/W Without
SP|

CocTosiHME LUMHBI OFF
Pexxum Timeout
TailM-ayT 1us
CLK CH1
Mopor 'A%
HaknoH Rising
MISO CH2
Mopor 'A%
MOSI OFF
MonspHOCTb
JnvTenbHOCTb 8
[Mopsook MSB
LIN

CocTosiHMe LUMHBI OFF
NCTOYHMK CH1
Mopor 'A%
CKopocCTb 19.2 kbps
YeTHOCTb Without
Bepcus 1.X
CAN

CoCTOsiHME LUMHBI OFF
MNCTOYHUK CH1
Mopor A%
CurHanbHas nMHNS CAN_L
CKopoCTb 1 Mbps
Toyka BblIbOpa 50%
FlexRay

CoCcTosiHME LUMHBI OFF
MNCTOYHUK CH1
MNMopor 'A%
KaHan A
CKOpOCTb 10 Mbps
CurHanbHasg AMHUS BP
Toyka BblbOpa 50%




12§

CoCTOsIHME LUWHBI OFF
SCLK CH1
SCLK lNMopor A%
SCLK ®poHT Rising
WS CH2
JaHHble CH3
[Topor AaHHbIX 'A%
Pasmep cnoBa 4
NonyyeHune 4
BblpaBHMBaHWe 125
WS Low Left
MNMopsigok MSB
MONAPHOCTb AAHHbIX
1553B

COCTOSIHME LUWHBI OFF
[JaHHble CH1
MNMopor oV
OnopHblif CUrHan

TekyLmii Refl
NCTOYHMK CH1
Viwkana A%
VcmelweHve 1V
LiBeT Gray
OTobpaxeHne METKM OFF
bubnuorteka Default
MeTka REF1

! ZloCTYNHO TONbKO ANA MoAENEN C yCTaHOBAEHHOM onumen DS8000-R-AWG.

4.30. Hacmpolika cucmemMHbIX yHKUUl

B MeHI HacTpoeK CUCTEMHbIX (YHKUMM MOMKHO YCTAaHOBWMTb MApaMeTpbl ANs  yAaNeHHbIX
MHTEPdENCOB M CUCTEMHbIE HACTPOMKM.

4.30.1. KoHipuzypuposaHue uHmepdgelicos ydasieHHO20 ynpas/sieHus
Ocumnnorpadbl cepum DS8000-R MoryT o6MeHuBaTbCcA AaHHbIMK ¢ MK no nHtepdeicam USB,

LAN wmam  GPIB (4epe3 npeo6pasoBaTesb MHTepdenca RIGOL USB-GPIB). T[lepeg
MCMNONIb30BaHUMEM MHTEP(ENCOB YAANEHHOro YNpaB/ieHUs TpebyeTcs MX HacTpoMka B
COOTBETCTBUM C ONUCAHUAMM U3 JaHHOrO pasjena.
KoHguzaypuposaHue LAN

/1o 3a1aHMA napameTpoB MHTepdenca LAN noakaoumte ¢ nomoulbto Kabens Ethernet npm6op
K MK uam nokanbHoM cetn (LAN). MopT LAN ocumnnorpaca HaxoauTca Ha 3aZHEN MaHe M.

Knnkuute Utility — 10 — LAN, 4T06bl OTKPbITb MHTEP(DENC HACTPOEK JIOKA/IbHOM CETH, KaK
MOKa3aHo Ha C/ieflyloLeM PUCYHKE. 34eCb MOXKHO NMOCMOTPETb TEKYLLME HACTPOMKM U HACTPOUTD
napameTpbl CeTH.



Lan settings

CacTontie noRkn letwork status: Network Config Success

Tun KOHGMrypupoBaHus P conﬁg type: DHCP
MAC address: 00:19:AF:78:00:33

MAC agpec

SA address: TCPIP::172.16.3.50::INSTR
VISA geckpunrop

DHCP: [=] Auto IP: [m] Static IP: [

Tun kowdowr. IP

IP address: 172.16.3.50 Subnet: 255.255.255.0
Ceresie napameTpal Gateway: 172.16.3.1 DNS: 172.16.2.3
MapameTpbl web- WebControl: uid=admin,pwd=rigol(default)

yNpaBneHus

Cemesbie cmamycbl
Pa3nuyHble cooblieHma byayT oTobpaxkaTbCA B COOTBETCTBMM C TEKYLUMM COCTOSSHUEM CETEBOrO
NOAK/IIOYEHMA:
+Network Config Succeeded! (HacTpoika ceTu BbiNnosHEHA ycneLwHo!)
+Acquiring IP... (MonyyeHue IP ..)
+IP Conflict! (KoHdankT IP)
+Disconnected! (OTkA04eHO!)
+DHCP Config Failed! (CkoHdurypuposatb DHCP He yaanocb!)
+ Read Status Fail! (C6oM cTatyca yteHms!)
+Connected! (Moaknto4veHo!)
+Invalid IP! (HeBepHbIi IP!)
+IP lost! (IP notepan!)
+Please wait... (Moxkanyicrta, nogoxaure)
Tunbi KOHpuz2ypayuu IP
Tun KoHduUrypaumm IP-agpeca moxkeT 6biTb DHCP, ABTO IP 1au Ctatueckui IP. Ana pasHbix
TMNoB IP KoHdUrypaumm HacTpolKku ans IP-agpeca u ApyrmMx napaMeTpoB CETU pas/IM4YaloTCA.
DHCP
KnukHute IP Config Type. Boibepute «DHCP». Ecnm BbiobpaH napametp «DHCP», DHCP-cepBep
Ha3Ha4aeT nNpMbopy napameTpbl (Hanpumep, IP-agpec, Macky noaceTu M LW3) HA OCHOBE
TeKyLen KOHDUrypaumm cetu.
Auto IP
Knnkunte IP Config Type. Boibepute «Auto IP». Ecnu BbibpaH napameTp «Auto», TO npubop
aBTOMATUYECKM NosyyaeT IP-agpec B 3aBUCMMOCTM OT TEKYLLEN KOHGUIypauMM CETU B AManasoHe
oT «169.254.0.1» po «169.254.255.254» 1 macky nogcetn (255.255.0.0). Tonbko ecam «DHCP» He
BblGpaH, UK coeAnHEHUE HenpaBubHoe, «Auto IP» MoXeT 6biTb BblOpaH.
Static IP
Knuknute IP Config Type. Bbi6bepute «Static IP». Ecim ucnonb3yeTtca AaHHbIM TUM, TO OTK/IIOUYUTE
DHCP 1 ABToO IP Bpy4Hyt0. 3aTeM B MeHto gobasnsawTtca «IP», «SubMask», «Gateway» 1 «DNS». Mpun
3TOM MOXHO CaMOCTOATE/IbHO OMnpeAe/vTb CeTeBble napaMeTpbl  (Hanpumep, IP-agpec)
ocumnnorpada.
1. 3agaHue IP agpeca.
®opmart BBOAa IP agpeca «nnn.nnn.nnn.nnn». 3Ha4YeHWe NepBoM rpynnbl nnn - oT 1 Ao 223
(kpoMme 127), apyrmx Tpex rpynn nnn - oT 0 go 255. O6patMtecb K CUCTEMHOMY
aAMUHUCTPATOPY AN1A nosydyeHua poctynHoro IP-agpeca. KavkHute IP M npy nomowym
BCM/blBaOLLEN UMdDPoOBOM KnaBMaTypbl BBeauTe 3HaYyeHue IP agpeca.
JlaHHble HaCTpOMKM 6yayT COXpaHEHbl B 3HEProHe3aBMCUMMOM namAtu; ecan «Power On»
yCTaHoBJIeH Ha <«Last», To DHCP wu Auto IP oTKa4alTCA npu Cnegyowem BKAKYEHUN.
Ocumnnorpad aBTOMaTUYECKM 3arpy3mT 3aZlaHHbiM IP-aapec.



2. 3aaaHMe MacKM noaceTu.
dopmaT MacKM NOACETHU CNIEAYIOLWMM: «NNN.NNN.NNN.NNN>». 3HaYyeHKe nnn 3agaeTcs ot 0 Ao 255.
Ob6paTUTEeCh K CUCTEMHOMY aJMMHUCTPATOPY AN1A NOJIyYEHMA ajpeca MacKM NoACeTH.
KnukHute SubMask v npu nomowm BcnsbiBatowen UMGbPOBOM KiaBuaTypbl BBeAWUTE
3HaYeHMe Macku. JaHHble HAaCTPOMKKM ByayT COXpaHEHbl B SHEPrOHE3aBMCMMOM NaMSATH;
ecnn «Power On» ycTaHoBA€eH Ha «Last», To DHCP 1 Auto IP oTkAto4atoTcAa npu caegyowem
BK/It0YEeHMN. Ocumnnorpad aBToMaTUYECKM 3arpy3mT 3aZlaHHY0 MacKy NOACETMH.

3. 3ajaHue agpeca LwJto3a.
JlaHHbIM napameTp 3ajaeTca B pexkume Static IP.
dopmart BBOZa agpeca LWi3a - «NnNn.nNN.nNN.NNN». 3Ha4eHWe NepBoM rpynmnbl nnn - oT 1
[0 223 (Kpome 127), gpyrmx Tpex rpynn nnn - oT 0 go 255. O6patutecb K CMCTEMHOMY
aAMUHUCTPATOPY A/1A NOJTyHYEHUA AOCTYMHOro ajpeca Lwai3a.
KnnkHute Gateway M npu nomowM BcnbiBawlwen LUMGMPOBOM KaaBuaTypbl BBeAUTE
3HayYeHue ajpeca Wt3a. JaHHble HAaCTPOMKM ByAyT COXpaHeHbl B 3HEProHe3aBUCUMOM
namAatu; ecam «Power On» yctaHoBieH Ha «Last», To DHCP u Auto IP oTkno4vatoTca npu
cneaywowem BKAYeHMH. Ocumnnorpad aBTOMATMYECKM 3arpysmMT 3aZaHHbIM  agpec
Lwio3a.

4. 3apaHue DNS cepsepa.
JlaHHbIM napameTp 3ajaeTca B pexkume Static IP.
®opmat BBoza DNS cepsepa - «nnn.nnn.nnn.nnn». 3Ha4eHne NepBoK rpynmnbl Nnnn - ot 1 Ao 223
(kpome 127), apyrmx Tpex rpynn nnn - oT 0 pgo 255. O6paTtutecb K CMCTEMHOMY
aJIMUHUCTpATOPY AN1A NOoNydYeHMa JocTynHoro agpeca ana DNS cepsepa.
Knnkuute DNS. 3atem oTtobpasutcs umdpoBas KnaBuaTypa. Beeamte Tpebyembiii agpec DNS
cepsepa. Kak npasusno, cepsep DNS HacTpanBaTb He Ha0, U MO3TOMY 3TOT NapameTp MOXHO
UrHopMupoBaThb.

CoseTt. Ecamt «<DHCP», «Auto», «Static IP» ogHOBpeMEeHHO BK/IlOYEHbI, TO NMPUOPUTET B
KOHbUryprpoBaHMM nmeeT pexmm «DHCP». 3ateM «Auto», a notom «Static IP». Bce Tpu
peXMMa OJHOBPEMEHHO BbIKJIOYEHbI ObITb HE MOrYT.

CoxpaHeHue HacmpoeK nhapamempos cemu
KnukHute Apply ANn1A cOXpaHeHUA TEKYLMX HaCTPOEK napameTpoB CETH.

MAC aodpec

Ana kaxxgoro ocupnnorpada MAC-agpec yHukaneH. lNpu HasHayeHuu IP-agpeca ana
ocumnnorpada cmcteMa ucnonbsyetr MAC-agpec ana maeHTudukaumm npmubopa.
Adpec VISA

Oto6parkaeT agpec VISA, UCMo/ib3yeMbI B HACTOSALLEE BPEMSA OCLMJIIOrpacd oM.
UHgpopmayua o Be6-YnpasieHuu

OTobparkaeT MMs M0/Ib30BaTENA U NapoJib A/ HACTPOMKKU CeTU ocumanorpacda yepes Beb-

cTpaHuuy LXI.

CoserT. lMoaknounte ocumanorpad K sokanbHon cetu. 3anyctute Ultra Sigma, a 3atem
LLie/IKHUTE NPaBOM KHOMKOM MbILIM MMS pecypca M BbibepuTe «LXI-Web», 4To6bl 3arpysmTb
Be6-cTpaHuuy LXI.

Takxe MOXHO Hanpamyto BeecTH IP-agpec ocunnnorpada B agpecHyo CTPOKY 6pay3sepa, YTo6bl

3arpy3mTb Beb-cTpaHumuy LXI.

YcmaHoska mDNS

MocnepoBatenibHbIM HaxaTrem MDNS BKAOUMTE MM OTKAKOYMTE MHOM0aPECHY0 CUCTEMY
AOMeHHbIX UMeH (mDNS). 3Ta cuctema ncnonblyeTtca ansa obecneveHua pyHkumm DNS-cepepa gna
06HapyKeHus CNyx6 B HebosbluoM ceTn 6e3 DNS-cepsepa.
3adaHue umMeHu xocma

KnnkHute Host Name, 4To6bl BBECTM MMA XocTa. 18 MeToZa BBoAa UMeHU dalna obpatuTech K
COOTBETCTBYHLMM ONUCAHUAM B pasgene «Co3gaHme nanku».
3adaHue GPIB adpeca

Mpexae 4emM wmcnosb3oBaTb lWMHY GPIB ans ynpaBneHusa ocumnnorpadom, MCrosb3ymTte
npeo6pasoBaTtenb UHTepderca USB-GPIB (onuuio HE06X04MMO 3aKasbiBaTb OTAE/bHO).



Knuknute Utility — 10 — GPIB, 3atem, MCnonb3ysa BCN/biBaloWwy UMEPPOBYO KaaBuaTtypy,
3agamnTe GPIB agpec. Auana3oH HacTporku - oT 1 o 30. Mo yMosYaHUo OH paBeH 1.
Ycma+oska HDMI

YcTaHaB/IMBAET COCTOAHME U NapameTpbl MHTepdelica BuaeoBbixoga HDMI Ha 3aaHemM
naHenu. O6paTnTe BHUMAHUE, YTO 3TO MEHIO MOXKHO BKJIOYMTb TOJIbKO NMPU NOAKIOYEHHOM
Kabene HDMI.

KnvkHute HDMI gna Bxoaa B MeHto HacTpoek HDMI.

MocnepoBatenbHbIM KAMKOM Mo Output BKAOUMTE MAM OTKAKOYMTE BMAEOBLIXOA.

ON: noak/to4eHMe NpMbopa K BHELHEMY AMCIIEID Yepe3 3TOT MHTepdENC, AN Nydllero
oTobpaxkeHMsa GopMbl CUrHasa Ha BHELWHEM aucriee

OFF: oTK/toYeHue 3Toro uHtepdenca.

KnankHute Resolution ana 3agaHuA paspelieHms usobpaxkeHusa. JocTtynHbl BapuaHTbl 640x480,

720x480 n 1280x720.
Mooknwo4yeHue no USB

Ocumnnorpacd MoxeT cBasbiBaTbeA ¢ MK yepes nHTepdenc USB DEVICE Ha 3agHen naHenu.
HuKkaknx napameTpoB HacTpamMBaTb He TpebyeTcA.

4.30.2. CucmeMHble HacmpolKu
3syKkosol cuzHan

Korpaa 3ByKOBOM CMrHa/ BKJIIOYEH, OH MOSBAAETCSA MPU BbIMNOJHEHMM CIEAYIOLMX Onepaumm:

e KnnkHute Utility u 3aTem, nocnegoBatenbHbiM KIMKOM No Beeper, Boibepute «ON» (BR) maun
«OFF> (Kd). Mo ymon4yaHuto ctatyc yctaHosseH OFF.
A3bIK

JlaHHbIM ocumnnorpad NOAAEPKMBAET MEHIO HA HECKOJIbKMUX A3blKax. [An1a 0ToGpaKkeHUs
CNpaBoYHOM MHMDOPMaLMM, NOACKA30K U MHTepdeca AOCTYMNHbI KaK KUTAMCKUM, TaK M aHT IMACKUIA
A3bIKM.

KnukHute Utility — Language. MNocnegoBatenbHbIM KIMKOM MO Language Bbibepute A3bIK.
CucmeMmHasa uHgpopmayus

KnukHute Utility — System — About, 4T06bI NPOCMOTPETb CUCTEMHYIO MHDOPMaLMIO
ocumnnorpada, BK/Yas NPOM3BOAMUTENSA, MOZE/Ib NPOAYKTA, CEPUMHBIA HOMEp U T. .

Kpome Toro, Tak:ke MoxKeTe HaxkaTb About 415 NpocMOTpa CMCTEMHOM MHOpMaLmMu ocumaiorpada

B MeHI0 «CnpaBka» («Help»).

CocmosHue npu BK/1l04eHUU npubopa

MOXHO yCTaHOBWUTb KOH(MIYpauUMio CUCTEMbI, KOTOpas OyAeT Bbi3blBaTbCA NPU NOCAEAYOLEM
BKJIIOYEHUM ocumniorpada nocsie OTKAYEHUA NUTaHUA.

KnukHute Utility — System, a 3atem, nocnegoBartesibHbIM K/IMKOM o Power On, Bbibepute
«Last» nau «Default». Mo ymMonyaHuto - 310 «Last».

eLast: HaCTPOMKM CUCTEMBI TaKME, KaK 6blIM MPU MOCAEAHEM OTK/IOYEHMU MUTAHUS.
e Default: npu BKIIOYEHWMM 3arpy:KaloTCA 3aBOACKME HACTPOMKM CUCTEMbI.
Cmamyc sKar0o4amesia numaHus

MoaknoumTte ocumnnorpad K CeTM NepeMeHHOro Toka, a 3aTeéM HaXKMUTE KHOMKY BblKAoYaTena

NMUTaHMA, YTOObI BKAOYUTL NPUOGOP.

MOHO YyCTaHOBUTb COCTOAHUE NMUTAHMA NMOC/IE €ro BKIKOYEHMS.

Knuknute Utility — System, a 3aTem KimMkHMTe Power status, 4To6bl BbibpaTb BKAOYEHME

«Switch On» nan BbikoYeHUe «Switch Off».

e Switch Off: nocne Toro, Kak ocumnnorpad NOAKAOYEH K CETU NUTAHUA, HEOOXOAMMO
HarKaTb KHOMKY MUTaHMSA Ha NepeaHel naHesu, YTo6bl BKAYUTL NpMGOoP.
e Switch On: nocne Toro, Kak ocumnnorpad NOAKIYEH K CETU NUTAHMUA, OH Cpasy Xe
BK/IIOYUTCA.
Bbixo0 Aux

MOYHO YCTaHOBUTb TUM BbIXOAHOIO CMrHana u3 pasbema [TRIG OUT] Ha 3aaHeM naHenu.

KankHuute Utility — System. lMocnepgoBaTtenbHbiM Kankom no AUX Out Bbibepute «TrigOut» mnam

«PassFail>.




e Trigger Output (Bbixoa CMHXpOHM3aUMM).
Mocne BbIbOpa AaHHOrO TMMa Ha KaXXAOM Tpurrepe (annapaTtHOM Tpurrepe) ocuunnorpad
BbIBOAMT CMrHan ¢ pasbema [TRIG OUT] Ha 3aaHeM naHesnM, KOTOPblM MOXKET OTpaKaTb
TEKYLIYl0 CKOpPOCTb 3axBaTa ocuusiorpada. [oakawuuTe 3TOT CUrHaA K YCTPOMCTBY
oTobOpaxeHns OpMbl CUrHana, U3MepbTe YacTOTy CUrHana. PesynbtaTt M3mMepeHms coBnajaet
C TEKYLLEN CKOPOCTbIO 3axXBaTa OCLMJI/IOrPAMM.

ePass/Fail (ToaeH/He roaeH).
Korga BbiGpaH 3TOT TuM, NPUGOP MOXKET BbIBOAMTL MMMYJIbC MOJIOKMTENIBHOM WM
oTpULaTeNbHOM NoaspHoCcTU Yepe3 pasbeM [TRIG OUT] npu o6Hapy>Ke€HMM YCMELIHOro MM
HeyaayHoro cobbitna (FogeH/He rogeH). ObpatMtecb K OMMCaHUIO B pasgaenie «YCTaHOBKa
¢dopMbl BbiBOAA pe3y/ibTaToB TecTa». Korga Bbixog Aux BK/4YeH, To MeHio AUX Out
aBTOMaTUYEeCKM yCTaHaBMBaeTCa Ha «PassFail». Ecim ana meHio AUX Out aBTOMaTUYEeCKMH
yCTaHOBJ/IEHO 3Ha4eHue «TrigOut», To B MeHto «PassFail» dyHKuma Aux Out aBToMaTMUYeCKM
OTKJ/I0YaeTCA.

TakmosbIli cuzHas onopHO20 2eHepamopa

Ocumnnorpad MOXKeT BbIBOAUTb CUrHan TaKTMpoBaHMA 10 MIL OT BHYTPEHHEro OnopHOro
reHepaTopa Ha pasbem [10M In/Out], pacnosioXKeHHbIM Ha 3aHEW NaHenu npuéopa. Kpome Toro,
OH MOXET MoJlyyaTb TaKTOBbIM curHan 10 Ml OT BHELHEro OMOPHOro reHepaTopa Ha AaHHbIA
pasbeM. [JlaHHaa QYHKUMA MOXET WMCNo/b30BaTbCA AN CUHXPOHM3AUMM  HECKOJIbKUX
ocumnnorpados.

Knuknute Utility — System — Ref Clock, 3atem BbibepuTe MCTOUYHMK TaKTUPOBAHMA.

¢ OFF: oTKN04aeT yHKUMIO ONOPHOro reHeparopa.

e Clock Output: BbIBOAMT BHYTPEHHMIM TAKTOBbIM cMrHan 10 My ¢ pas3bema [10M In/Out].

eClock Input: nonyyaetT BHeWHWM TaKTOBbIM curHan 10 MIy c pasbema [10M In/Out],

PAcMoJIOKEHHOI0 Ha 3aJHel naHenu npuéopa.
Cnpaso4HaAa uHgopmayus

KNMKHUTE HaBMrauMOHHYIO MKOHKY & B JIEBOM HMMKHEM Yry 3KpaHa, Y4TOObl OTKPbITb HaBUraLmio
No PYHKUMAM. 3aTEM KAMKHUTE MKOHKY «Help» ana oTKpbITUA PYHKLMOHANBHOrO MeHto «Help».

Knmkuute  About  ana  npocmoTpa  CcUMCTEMHOM  MHGOpPMaLMM

ocumnnorpada. KnaukHute Content ana Bxoda BO BCTPOEHHYIO

CMpPaBOYHYO CUCTEMY.

KnukHute Option list gns npocMoTpa Ha3BaHWA YCTAHOBIEHHOWM OMUMM W APYryto MoApo6GHYo
MHdOpMaLMIO 06 oNuMM U3 CNMCKa.

KnukHute Option install gns yctaHoBku TpebyemoM onumm. [Ana noapo6HoM MHboOpmaumm o
npoueaype yCTaHOBKKU obpaTtmntech K «[IpocMoTp MHpopMaLmm 06 onumsax».

KnukHute Online upgrade, 4To6bl BbINOJHUTL OHJIAMH-O6HOBIEHUE CUCTEMHOMO MPOrPaMMHOIO
obecneyeHus. Ans NpoCcMOTPa OHAaMH-0B6HOBNIEHMA 06paTMTechb K pa3geny «CoBeT» B pasaene
«0630p 3aAHEN NaHenu».

Mpumeyanme. Ecnn ocumnnorpad noAkAHeH K cetu 4vepes mHTepdenc LAN, To Kaxabin
noHeZeIbHUK NpU BKAOYEHUM Npubopa, ocumaiorpad 6yaeTt npoBepATb, AOCTYMNHA /iU NOCNeAHAA
BEPCMA NPOrPaMMHOro obecrneyeHmsa a4 06HoBAeHUs Ha oduumanbHom canTe RIGOL. Ecam aa, 1o
B JIEBOM BEPXHEM Yr/ly MEHIO OHNaMH-06HOBNEHMSA NOABUTCS KpacHad MeTKa, yKasbiBatolas, 4To
ZOCTYMHA NoC/IeAHAA BEPCUS OGHOBIEHUS U MOXKHO BbIMOJIHUTL OHIAMH-06HOB/IEHUE.

Mpn HaxkaTm Local upgrade nossBuTCA 3anpoc Ha OOHOB/IEHME MPOrpaMMHOro obecnevyeHus
«Upgrade system firmware?». KnukHute OK ana BbINONHEHMA OOGHOBAEHUA CUCTEMHOMO
nporpamMmHoOro obecneyeHua (Tpebyetcs ycTtaHoBka USB-HakonuTens, cojepKawero naket
YCTAHOBKKU nporpammMHoro obtecneyerHus); Knnkumte Cancel, 4ToObl OTMEHWTb JI0KasbHOE
o6HOBNEHME.



AsmomamuydecKkas Kasiubposka

ABTOMaTMYECKasas Ka/IMOpOBKa MO3BOAAET ObICTPO HACTPOUTb ocumanorpad Ana paboTbl B
OMTUMA/IbBHOM COCTOSIHMM ANS1 MOJIYYEHUS TOYHbIX PE3Y/IbTaTOB U3MEPEHMM. MOXKHO BbINOJHUTD
CaMOKa/IMOpPOBKY B /ll060e BpemA, HO OCOGEHHO TOoraa, Koraa M3MeHeHMA Temnepartypbl
OKpY»Katolen cpeabl 40CTUraloT Mam npesbiwatoT 5 °C. Y6eamTtech, 4To ocumanorpad nporpesncs
unu pabotan 6onee 30 MMHYT Nepej npoueaypor aBTOMaTUUYECKOM KaJIMBPOBKMU.

OtknounTe BCe BxoAabl M 3atreM KaMKHuTe Utility — System — SelfCal. Ha 3kpaHe
oTO6pasmnTCa MHTepdENC CaMOKaIMBPOBKM, KaK NOKA3aHO Ha C/IeAyOWEM PUCYHKE.

e 0.00v

Start

Calibration Window

NDtiCE: Please disconnect all channels!
Last : 2017/12/26 18:35:41

Status : Stop

KnnkHute Start u ocumnnorpad HayHeT BbINOJHATbL aBTOMATUYECKYIO0 KasIMOPOBKY.

Mocne 3anycka nporpammbl CaMOKaIMGpoBKU MeHIo EXit 60/1bLie He 0TOBpaXkaeTcA CepbiM LIBETOM
M CTAHOBMTCA AOCTYNHbIM. KnnKHuTe EXit, 4yTO6bl B NI060M MOMEHT MpEKpaTUTb Onepaumio
aBTOMATMYECKOM KaJIMGPOBKM.

MocnepoBatenibHbiIM HaxkaTeM Window OTKpoMTe WMAM 3aKpoMTe MHMOPMALMOHHOE OKHO
CaMOKa/IMOPOBKU. TaKXe MOXHO KJ/IMKHYTb MO MKOHKE «x» B MNPaBOM BEPXHEM Yy
MH(OPMALMOHHOrO OKHA aBTOMATMYECKOM Ka/JIMGPOBKM AJ1A €ro 3aKpbITUS.

MNprmeyvaHune. BoNbLIMHCTBO KHOMOK BO BpeMA CaMOKaJIMOPOBKU OTKJIIOYEHDI.
Asmomamuyeckaa KoHpu2ypayusa

MOXXHO YyCTaHOBMTb NapameTpbl 418 MEHIO KHonKu AUTO.

Knuknute Utility — More — Auto Config 1 yctaHoBuMTe napameTtpbl Ana KHonku AUTO.
MoApo6Hble HACTPOMKMU CM. B OMMCaHMM «BbICTpble M3MepeHUsa nocae npumeHeHma AUTO».
KoHpuaypayus npunmepa

DS8000-R cepua noaeprkMBaeT nevaTb BCEro 3KpaHa Ha ceTeBoM npuHTep. Ocuunnorpad MoxKHO
NOAK/IOYUTb K MPUHTEPY HEMOCPEACTBEHHO Yepe3 uHTepdenc USB DEVICE Ha 3aaHeW naHenw.
3aTeM MOXHO 3aZaTb MapameTpbl neyatu Ha ocumanorpade AsiA ynpaB/iieHUA MPUHTEPOM ANA
BblBOAA COOTBETCTBYHLLErO M306paXKEHUA.

Knvkuute Utility — More — Printer, 4T06bl BOMTM B MEHI HACTPOMKM NpuHTepa. [Mocne
NpaBM/IbHOrO MNOAK/II0YEHNA NPUHTEPA HEOBXOAMMO HACTPOMTb CETEBbIE KOH(UIrypaLmm ana nevaTu,
a 3aTeMm 3aJaTb NapameTpbl NpMHTEpa.

1. Network Configuration

KnukHute Setting ansa nepexofa B MeHI0 KOHbUIrypaumm ceTu.
e BbibepuTe npuHTEp.
KnukHMTE npuHTEp, 4To6bI BbIOpaTh MOAEsb NPUHTEPA.
e YctaHosuTe IP-agpec
Knnkuute Printer IP, 4yto6bl 3a4aTb IP-agpec. KAMKHUTE MbILWbio AN NEPEKIOYEHMA MEXKAY
nonsamu Beoga. [poKpyTKa BBEPX U BHWU3 C MOMOLLbIO KOJIECA MbILLM MOMOXET HACTPOUTb
3HaYeHUA ANA KaxKAoro nona cermeHta IP-agpeca.



YcTaHoBMTE 3HaYeHue napametpa Port

Knavkaute Printer Port ana HacTpoMkmM Homepa nopTta. /[lnia BBoZa HoMepa nopTa
MCMOJIb3yMTE BCMJIbIBAKOLLYIO LMDPOBYIO KaBMaTypy.

Network Test

KnvkHute Test, 4To6bl NpoBEPUTL, NOAKAIOYEHA M ceTb. [pM NoAKIYEHMN OTOGpaXkaeTca
noackaska «Network connected».

Print Test Page

Knuknute Print test page 4218 BbIMNOJHEHWS TECTOBOM nevyaTW. Ha 3KpaHe TaKxke
oTOOparkaeTcaA XoZ BbINOJIHEHMA NeYaTy.

2. YcTaHOBKa NapaMeTpoB MpuHTEpa

MeyaTb

Mocne ycTaHOBKM NapamMeTpoB NPUHTEPA KAMKHMTE KHOMNKY Print Ana BbinosHEHMA nevaTtu.
Konuu

Knuknute Copies, 4TO6bl 3ajaTb KOJIMYECTBO KOMWMM ANA  nedatu. Mcnonb3ymrte
BCMNJIbIBalOLLYO UM(POBYIO KIAaBUATYpy MM MPOKPYTKY KOJIECOM MbilM. HacTpanBaembiM
AunanasoH - ot 1 4o 99. lNo yMon4aH1Io 3TO 3HaYEeHME paBHO 3.

Pa3mep 6ymaru

MeHio «Paper Size» HeAoCTynHO M OTKAOYeHo. Pasmep 6ymaru, noAAep:KMBAEMbIN
ocuunnorpadom, ToNbKo A4.

JKOHOMMA YEPHUI.

YTOObI BKIOYUTL MU OTKJIOYUTb SKOHOMMIO YEPHMJ, NOoCAefoBaTesIbHO KJIMKHUTE «Ink
saver». EcaM 3TOT napameTp OTK/IHOYEH, HEOOXOAMMO YCTaHOBMTb 3HaveHue <«Color».
Knnkuute Color, 4ytobbl BbibpaTth «Gray» uam «Color».

J/1eKmpoHHasa noyma.
Ocumnnorpad noagep:kvBaeT oTnpaBKy (aisoB Mo 3NeKTpoHHOM noyTe. KnukHute Utility —
More — Email gnsa Bxoaa B MEHIO HACTPOEK 3/IEKTPOHHOM MOYTHI.

1. HacTpolika cepBepa 3/IEKTPOHHOM MOYTbI
KnnkHute Settings, 4ToGbl BOMTM B MEHIO MapaMeTpOB BXOAAa Ha CepBEP 3/IEKTPOHHOM MOYTbI.
MosBMTCA OKHO, KaK Ha PUCYHKe HuKe. [locne HacTpOMKM HaxkmMuTe KHomKy OK, 4To6bl
3aBepLUMTb BXOA Ha cepBep. YToObl OTMEHUTb BXOZA, HaxmuTe KHOMKY Cancel gns Bbixoda mam
LLeJIKHUTE 3HAYOK «X» B MPaBOM BEPXHEM Yr/ly OKHa 1A BbixoZa. MOXXHO KAMKHYTb SMTP, TMopr,
UserName mau PassWord, 4To6bl CHOBa OTKPbITb OKHO.

e YcTaHoBKa SMTP

Knvkaute SMTP, 4toGbl 3ajaTb MPOTOKOA Mnepefayv nouytbl. [oapobHble HaCTPOMKM
NpoTOKO/1a NepeAayn NoYyThbl CM. B pasgene «CosgaHne nanku».



e YCTaHOBKa nopTa
Knuknute Port (Mopt), 4To6bl 3a4aTb MOPT MPOTOKONA Ha BCMJbiBawolen UudpoBoM
Knasuatype. Ero gmanasoH ot 1 go 65535.
e 3a/1aTb MMSA NOJIb30BaTeNS
Knvkunte UserName, 4To6bl 3agaTtb MMA NoJb3oBaTensa cepsepa. Ana noaydeHus
noApo6HOM WHGbOPMaUMM O METOAAX HACTPOMKM MMEHM MNOJIb30BaTesiA CM. OMMCaHWe B
pasgene «Co3gaHue nanku».
¢ YCTaHOBMTb NapoJib
Knnkunte PassWord, 4Tto6bl 3agaTb Maposb AN Bxoja Ha cepsep. Ansa nonyyeHua
noapo6HOM MHdOpMauMM O MeTojax HaCTPOMKM Maponsi CM. OMMCaHME B pasjene
«Co3aaHMe nanku».
e TecT 3N1EeKTPOHHOM MOYTbI
KnukHuute Test, 4To6bl NPOBEPUTL NMPABWUJIbHOCTb HACTPOMKM MOYTOBOrO CEpBepa.
e BoccTaHOBMTL NapaMeTpbl MO YMOYAHMIO
Knukuute Default gna BocctaHoBNEHMA HACTpOEK
2. YcTaHOBKa nosy4vatens
KnukHute Receiver, 4To6bl 0TO6pa3nTb MHTEpPdENC BBOAA MOyYaTENSA, MU MOXKHO M3MEHMTb
aflpec 3/IeKTPOHHOM noyTbl. [logpo6bHble MeToAbl BBOAA aApeca 3JIEKTPOHHOM MOYTbI
nosiyyatensa: CM. onucaHue B pasgene «CosgaHue nankm»
3. 3arpy3uTb B/IOXEHUE
KnukHute Attachment, 4To6bl BbIGpaTh TMN BAOXKEHUA ANA BbIrPy3KM. K 4OCTYNHBIM BNIOXKEHUAM
oTHOCATCA «Screen», «Setup» M «Other». [pn BbIGOpe onuum «Other» Takke Heo6X04MMO
HaxkaTb KHorKy File Select, 4To6bl BbIGpaTh han A1A BbIFrPY3KM.
4. OTnpaBuUTb COOBLLEHNE
KnnkHute Send Mail, 4To6bl OTNpPaBUTL OTPEAAKTUMPOBAHHOE COOOLLEHME NOayYaTeNto.

baokuposka op2aHos8 ynpas/ieHus.

MOXHO YCTaHOBMUTb, creayeT M 6NIOKMpOoBaTb (PYHKUMOHAJIbHbIE KAABMWMK (32 MCKAKYEHMEM
KHOMKK Power).

Knmkante Utility — More — Key Locker, 4yto6bl Bbibpatbh «Locked» unam «Unlocked». [o
YMOJI4aHMIO OpraHbl ynpaBieHa pa36/IoKMPOBaHbI.

e Locked: yka3biBaeT Ha TO, 4YTO BCE K/JIaBULLM YNpaBaeHUA ocumnnorpada (3a UCKIYEHUEM
KnaBuLLKM Power Ha nepeaHeln naHen) 3a6/10KMpoBaHbl. Bbl He MOXKeTe BbINOHATL Kakue-
JIM60 onepauum Ha SKpaHe C MOMOLLbI MbILLM.

e Unlocked: pa36nokmpyeT pyHKUMOHA/IbHbIE KnaBuWK. Bbl MOXXeTe paboTaTb Ha dKpaHe.

YT06bI pa36/10KMPOBATb OpraHbl YNpaB/ieHWs, BbIMOJHUTE OAHY M3 CleAyoLWMX onepaumin.

1. Nepe3anyctute ocumnnorpad, Haxas Knasuwy Power.

2. OtnpaBbTe KoMaHAy (:SYSTem:LOCKed 0), ncnonb3sys nporpammHoe obecneyeHue Ultra Sigma.
Ana nonyyeHus AonosiHUMTENbHOM MHbOPMauMM cM. PykoBoacTBO no nporpammupoBaHuto DS8000
R

3. KnnkHuTte KHonKy Touch Ha cTpaHuue ocumnnorpada npu paborte 4yepes Web Control.

®yHKYyuu 6biIcmpoz2o docmyna
Knnkuute Utility — More — Quick settings, 4To6bl BOMTU B MEHIO HACTPOMKM BbICTPOro AoCTyna.
1. CoxpaHeHWe u3obparkeHus.
Ecan ana KHOMKM GbICTPOro AOCTyNa yCTaHOBAEHO 3HayeHue «Save Image», KanMkHUTe Quick B
NpaBoM YacTM Mo/Ib30BaTe/IbCKOro MHTepderca npu pabote Yyepes Web Control, 4Tobbl
caenatb CHMMOK 3KpaHa.
e Tun onepaumu.
KnnkHute Operation u BoibepuTte «Save Image».
e DopmaT M306parKeHusn.
KnukHute Format u Bbibepute dopmat darna. AocTynHble ¢opmMaTtbl M306parkeHus:
«*.png», «*.bmp», «*.jpg» U «*. tif».



e lHBEpTMpPOBaHHMe.
MocnepoBatenbHbIM  KJMKOM No  Invert BKAYMTE  MAM  OTKAOYMTE  (DYHKUMIO
MHBEPTUPOBAHMA.
ellBerT.
MocnepoBatesibHbIM KIMKOM No Color ycTaHaB/MBaeTCA LUBET COXPAHEHHOr0 M306paXKeHMs
- «Color» unn «Gray».
2. CoxpaHeHMe OCLMINOrPpaMMbl.
Ecan gna KHonok 6bICTPOro AOCTyna YCTaHOB/AEHO 3HavyeHue «Save Wave», KnMkHuTte Quick B
NpaBoM YacTM MOJ/Ib30BATENLCKOrO MHTepdeica npu paboTte 4yepe3s Web Control, 4Tobbl
COXPaHUTb OCLUIIOrpaMMy
e Tun onepauyu.
KnukHute Operation u Bbibepute «Save Wave».
® ICTOYHMK AaHHbIX.
MocnepoBatenbHbiM KAMKOM no Data Source Bbibepute «Memory» man «Screen» B
KayecTBe MCTOYHMKA A1 COXPAHEHWUA OCLIMII0NPAaMMbl.
e Dopmar.
Knnkuute Format v Bbibepute dopmat darna.
Korga MCTOYHMK AaHHbIX BblOpaH «Screen», TO AOCTYNHble popmMaTtbl «*.bin» U «*.csv».
Korga MCTOYHMK AaHHbIX BblopaH «Memory», To AoCTynHble dopMaTbl «*.bin», «*.csv» K
«*wfm»,
e KaHan ana coxpaHeHus.
Ecnv BbibpaHo «Memory» B MeHio Data Source, To HE06XOAMMO YCTAaHOBMTbL KaHan Ans
coxpaHeHnua. KnnkHute Channel u Bbibepute KaHan. JoctynHble KaHanbl: CH1-CH4.
3. CoxpaHeHWe HaCTpoekK.
Ecam gna KHONOK 6bICTPOro A0CTyna yCTaHOBJ/IEHO 3HaYeHUe «Save Setup», KaMKHMTE Quick
B NPaBOM 4acTM MOJIb30BaTE/NIbCKOro MHTepderca npu pabote yepe3 Web Control, 4Tobbl
COXPaHUTb HAaCTPOMKH.
KnnkHnte Operation 1 Bbibepute «Save Setup».
4. Bce uamepeHus.
Ecan ana KHOMOK 6bICTPOro A0CTyna yCTaHOB/EHO 3HayeHUe «All Measure», kKankHMTe Quick B
NpaBoOM YacTM MOJ/Ib30BATENLCKOrO MHTepdeica npu pabote 4yepe3s Web Control, 4Tobbl
NMPOBECTU M3MEPEHMUA BCEX NapaMeTPOB TEKYLLEr0 UCTOYHMKA.
e Tun onepaumu.
Knnkunte Operation, Bbibepute «All Measure».
e Bce namepenums.
Knnkuute All Measure u BbibepuTe KaHan. JoctynHble KaHanbl: OFF 1 CH1-CH4.
5. COpoC CTaTUCTMKM.
Ecnn gna KHOMOK 6bICTPOro A0CTyna yCTaHOB/AEHO 3HaveHMe «Stat Reset», kKankHuTe Quick B
NMpaBOM YacTM MNOJIb30BATENIbCKOrO MHTepderca npu pabote uyepes Web Control, 4Tobbl
COpOCUTb pe3ynbTaTbl CTaTUCTUKM MM TecTa FogeH/He rogeH.
o Tun onepauun.
KnukHute Operation u BbibepuTe «Stat Reset».
e COpOC CTAaTUTCTUKM.
KnukHute Stat Reset v BbibepuTe yHKUMIO cOpoca CTaTUCTUKM. JocTynHble AN1A Bbibopa:
«Measure» nnu «PassFail».
6. [evaTtb.
Ecnm ana KHOMoK 6bICTPOro A0CTyNa yCTaHOBAEHO 3HaYeHue «Print», KnukHMTe Quick B npaBom
YacTM MO/Ib30BaTE/IbCKOrO MHTepderca npu pabote 4yepes Web Control gnsa nedatu
M306paxeHna C 3KkpaHa ocuuanorpada. KamkHute Operation m BbibepuTe «Print>.



7. JNEeKTpPOHHasA nouTa.

EcnM ana KHONOK ObICTPOro AoCTyna yCTaHOB/AEHO 3HadeHuWe «Email», knamkHMTe Quick B
npaBoM YacTW NOJIb30BaTE/IbCKOrO MHTEpPdeNca npu paboTte yepe3 Web Control ana oTnpaBku
cdarna Ha nouty.
KnnkHnte Operation u Bbibepute «Email».

8. 3anuceb.
Ecam gna KHOMOK 6bICTPOro AocTyna YyCTaHOB/EHO 3HadeHue «Record», KaMkHuTe Quick B
NpaBoM YacTU MOJIb30BaTE/IbCKOro MHTEepdeica npu padote yepes Web Control ana 3anmcu
OCLM/I/TIOr PaMMbl.
KnmkHnte Operation u Bblibepute «Record».

9. CoxpaHeHue rpynmbl.
Ecnn gna KHONOK GbICTPOro A0CTyna yCTaHOB/MEHO 3HayeHue «Save Group», KAMKHUTe Quick B
npaBOM YacTU Nob30oBaTeIbCKOro MHTepderca npm pabote yepes Web Control Ans coxpaHeHus
rpynnbl.
KnukHute Operation u Bbibepute «Save Group».
Knnkante Group u Bbibepute «Save Image», «Save Wave» unum «Save Setup».

3acmasKa

Koraa ocumnnorpad BKAOYEH, HO HE UCMOJIb3YETCA M HAXOAUTCA B TAKOM COCTOSIHMM HEKOTOpoe
BpeMsA, Ha dKpaHe nprvbopa NoABMTCA 3acTaBKa.

KnvkHuTe More — Screen Saver 15 BXxoga B MEHIO YCTAaHOBKM 3acTaBKU. KIMKHUTe Screen
Saver. Bbibepute TMN 3acTaBKM. JocTynHbl gnAa Bblibopa: «Off», «Picture» u «Text». JKkpaHHan
3acTaBKa Mo yMO/I4YaHUIO OTKAO4YeHa «Off»,

1.  Bbl6op 3acTaBKM.
Ecam BbiGpaHo «Off» B Screen Saver, To oTobpakeHWe 3aCTaBKM OTKJIIOYEHO.
Ecnn BbiGpaHo «Picture» B Screen Saver, KnukHute Select Picture ana Bbibopa dakna.
JZlocTynHble TUNbl haMNIoB: «*.png», «*.bmp», «*.jpg», «*.tif».
Ecnu BbiGpaHo «Text» B Screen Saver, KnnkHute Text. OTo6pasmTcs MHTepdENC BBOAA TEKCTA,
Hanpumep, Beegmte «RIGOL Scope». NMogpobHee cM. «Co3aaHue nanku».

2.  YcTaHOBKa BpPeMEHMU OXMAAHMA.
Knmkante Time to Start. Mcnonb3lya BcnibiBawwy UMGPOBYH KnaBuaTypy, YCTaHOBUTE
BPeMA OXMAAHUA A0 NoABJIEHMA 3acTaBKU. [Aunana3oH coctasasfet ot 1 40 999 MUH.

3.  [lpocmoTp.
KnukHuTe Preview An4 NnpocMOTpa 3KpaHHOM 3aCTaBKM.

4. BoccTaHoBNAEHME HACTPOEK MO YMOJIHAHMIO.
KnnkHnte Default, 4To6bl BOCCTAHOBMUTL MCXOAHYHO 3aCTaBKY MO YMOJIHAHMIO.

CamomecmuposaHue
Ocumnnorpad nogaepxmaet MYHKLMIO CAMOTECTUPOBAHMA KHOMOK
KankHuute Utility — More — Self Check ana Bxoza B MEHI0 camOTeCTUPOBaHMA.

1. TecTupoBaHWe KHOMOK.
Knmknute Key Test, 4ToGbl BOMTM B MHTEpdEMC TECTMPOBAHMA KNaBMATypbl (BMPTyasibHas
KnaBuatypa nepeaHend naHesm). KAMKHUTE Ha KHOMKM Ha nepegHer naHenu, 4tobbl
NpoBEpPUTb, NOACBEYEHbI 1M BUPTYa/ibHble KnaBuLWM. ECM noacBeYeHbl, 3TO O3HAYaeT, 4To
KHOMKM paboTalT HopMasibHO. KamkHute RUN/STOP Tpu pasa noapsj, 4To6bl BbIMTU M3
UHTepdenca TECTMPOBaHMSA KHOMOK.



CucmeMHoe spems

CUCTEeMHOEe BpeMsi 0TO6parkaeTCs B HUKHENM NpaBOM YacTM 3KpaHa B hopMaTte «44y: MM (4Yac:
MUHYTa)>. MpuU coxpaHeHWM (OpPMbl CUIrHaIa BbIXOAHOM hars 6yaeT coaep:aTb MH(pOpMaLmIo
O BPEMEHM.

KnukHute Utility —» More — Time 414 OTKPbITMA MEHIO YCTAaHOBKW BPEMEHM.

1. YcTaHOBKa CUMCTEMHOIO BpEMEHMU.

e KnivkHuTe Show Time, 4T06bl OTKPbITb MM 3aKPbITb UHTEPGHENC YCTAHOBKM CUCTEMHOIO
BPEMEHMU.

eYcTaHoBKa «[of>»: KnMkHuTe Year. Mcnonb3ya umMdpoByio KnaBuaTypy, 3ajanTe 3HauyeHue
roga.

e YcTaHoBKa «MecAu»: KanmkHmMte Month. Ucnonb3ya umdposyto KnaBuMaTypy, 3ajamTe
3HayeHue mecsaua.

e YcTaHoBKa «/lata»: KnukHute Day. Mcnonb3ys umMdpoByto KnaBuatypy, 3agamre
3HayeHue aarthbl.

e YcTaHoBKa «Yac»: KnmukHmTe Hour. Ucnonb3ysa umMdpoByo KnaBuaTypy, 3aJamMTe 3HaYeHue
yaca.

e YCTaHOBKa «MUHYTbI»: KankHMTE Minute. Mcnonb3ys umMdpoByto KnaBuaTypy, 3ajamre
3HaYEeHUE MMHYT.

/lManasoH HaCTPOMKM KaKAOro 3/IEMEHTA CUCTEMHOIO BPEMEHM:
loa: ot 2017 no 2099;

Mecsau: ot 01 go 12;
Aata: ot 01 go 31 (28, 29 nan 30);
Yac: ot 00 go 23;
MuHyTa: ot 00 go 59;
CekyHga: ot 00 go 59.
2. NprMeHeHMe TeKyLLero yCTaHOBJIEHHOrO CUCTEMHOIO BPEMEHM.
Knnkuute Apply Ana noATBEpKAEHMA TEKYLIMX HACTPOEK BPEMEHU. Bpema B HMKHEN NpaBoM
YacTM 3KpaHa 6yaeT 06HOBEHO.
MpoezpammuposaHue kKHonku Default

Mcnonb3yeTca ans HaCTPoMKKM KHomku Default.

Knnknute Utility — More — More — Default Option ans Bxoga B MeH0 3agaHMA yCTaHOBOK.
KnnkHute KHonky Keep Impedance, 4ToGbl BKAOYMTb MAM OTKAOUYMTb (PYHKLUMIO COXpaHEeHMA
nmnegaHca. Ecam BbibpaHo BkitoveHne ON, To nocne Haxkatmsa KHonku Default yctaHoBneHHoe
3HAYeHUe MMMeZaHca OCTAHETCA HEU3MEHHbIM, a ApYrMe HACcTPOMKM 6yAyT BOCCTAHOBJIEHbI A0
HacTpoeK No ymonyaHui. Ecan BblbpaHo BbikaodeHne OFF, To nocne HaxaTtua KHonku Default
3HayYeHue umnegaHca 6yaeT BOCCTAHOB/IEHO A0 3HAYEHMA MO yMOAYaHU0 1 MOM.

4.31. JucmaHyuoHHoOe ynpasJieHue
Ocumnnorpad MoxeT ynpaBaATbCA AUCTAHUMOHHO TPEMA CaeAyoWwyMM CNocobamu.
1. NMonb3oBaTesIbCcKkoe NMporpaMmmMupoBaHHeE.
Monb3oBaTeslb MOXKET NPOrPpamMMMPOBaTb M AUCTAHLUMOHHO YNPaBaATb NPUOOpPaMM, MCMOJIb3yA
SCPI KoMaHabl. Ana nonyvyeHus 6osee pAeTasnbHOM MHPOpMauuMmM 06 KomaHaax M
nporpammmpoBaHuio cM. DS8000-R Series Programming Guide.
2. NporpammHoe o6ecne4veHune ansa MK.
Monb3oBaTesib MOXKET NPMMEHATb NporpammHoe obecnedeHne ansa K ana otnpasku SCPI
KOMaHZA A4/1A yaaneHHoro ynpasaeHua npnoopom. PekomeHayetcs MO Ultra Sigma. Ckavatb MO
MOHO C odmumanbHoro camta RIGOL (www.rigol.com).
MopsaoK AeUCTBUM:
e YCTaHOBMUTE CBA3b MeXay npuoopom u K.
e 3anyctute Ultra Sigma u HamMamTe pecypc npu6éopa.
e OTKpoMTE NaHe b AMCTAHLMOHHOIO YNpaBAeHMA ANA OTNPaBKM KOMaHA.




3. Web ynpasnexue (Web Control).
Umdpposor ocumnnorpacd cepum DS8000-R noaaepxmsaet Web-ynpasneHue (Web Control).
Ecan npubop noaknoveH K MHTepHeTy, To 4Yepe3 Web-ynpaBneHue OGyaeTt oTtobparkatbCA
nHTEepdenc ocumanorpacda B pexxmMme peasibHOro BpeMeHU. MOXKHO ynpas/iATb MNpMGOPOM M
NPOBOAMTL aHanM3 opM curHanoB Yepe3 Web-ynpaBneHue nocpeacTBOM TaKMX YCTPOMCTB,
Kak: MK, Mo6unbHbiM TenedoH u iPad. NMpu nepsom Bxoae B Web-ynpaBneHue ucnonbsymre
MMA nosib3oBaTens «admin» (6e3 KaBbl4eK) 1 Napo/ib «rigol» (6e3 KaBbl4eK).
Ocumnnorpad MoXeT ocylecTBAATb CBA3b C MK No Takum MHTepdencam, Kak:
« YaaneHHoe ynpasneHue no USB;
« YaaneHHoe ynpassieHme no LAN;
« YaaneHHoe ynpasnenue no GPIB.
B 3ToM rnaBe GyAeT nMokasaHo, Kak MCMoJ/b30BaTb nporpammMHoe obecneyeHune RIGOL Ultra Sigma
AN YAANIEHHOro ynpasJsieHuA ocumanorpacom no pasiMyHbiM MHTEPdEMCHI.
BHMMaHue! Mepes HaCTPOMKOM CBA3MU, NOXKaNyMCTa, BbIK/IIOUYUTE NPUGOP, YTOBbI HE NOBPEeAUTb
MHTEpPdENCI CBA3M.

4.31.1. YoaneHHoe ynpasneHue no USB
ModknwyeHue ycmpolicmsa

CoeanHute pasbem USB Device aHanmsatopa ¢ pa3bemom USB Host MK yepe3s kabenb USB
YcmaHoska USB dpatisepa

Mpubop asnaetcsa USB-TMC ycTporcTBoM. Mocne npaBmbHONO NoAK/todeHus npubopa K MK
M ero nNepBoro BKAKOYEHMS (Npubop ByAeT aBTOMATUYECKM CKOH(MUIrypupoBaH C MHTepdENCOM
USB) Ha KoMnbloTepe nosBuTCA guanoroBoe okHO «Found New Hardware Wizard». YcrtaHoBuTe
«USB Test and Measurement Device (IVl)» B COOTBETCTBMM C MHCTPYKLMEN.

Found New Hardware Wizard Found New Hardware Wizard
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o
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Hardware Update Wizard

~ Completing the Hardware Update
wizard
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Back Finish




Mouck pecypcos ycmpolcms
3anyctmte MO Ultra Sigma (npeaBapuTenbHO y6eamTechb, YTO OHO NMPaBMJIbHO YCTAHOBJ/IEHO), U
KOMIMbIOTEP HAYHET aBTOMATMYECKMM MOUCK MOAK/IIYEHHbBIX YCTPOMCTB. KpOMe TOro, MOXHO
KAMKHYTb Ha USB-TMC anda noucka npubopa.
NMpocmomp nodK/Io4YeHHbIX ycmpolcma
HaraeHHble ycTpolcTBa (pecypcbl) noaBaTca B KaTanore «RIGOL Online Resource», Takxe
6yAyT oTO6parkaTbCsi HOMEP MoAesn U uHdopmauma 06 USB nHTepdence

RIGOL TECHMWOLOGIES, IN(

lMposepka coeduHeHus

MpaBou K/laBULLIEN MbILLK KJIMKHUTE no UMEHM pecypca, «DS8204-R
(USBO::0x1AB1::0x0516::DS8F201200055::INSTR)» 1 Bblbepute «SCPI Panel Control» B KayecTBe
NaHen, Yepes KOTOPYH AMCTAaHLUMOHHO MOXKHO NOCbINIaTb KOMaHAb! M CYMTbIBaTb JaHHbIE.

4.31.2. AucmaHyuoHHoe ynpassieHue no LAN

lModknro4yeHue k MK
CoeanHuTte pasbemM LAN aHanm3aTopa C COOTBETCTBYOWMM pa3beMoM Ha MK yepes ceTeBom
Kabeslb UM MO JIOKaJIbHOM CETMU.

KoHguzaypuposaHue cemesbix napamempos

3apanTte ceteBble napameTpbl Yepes «LAN Configuration».
Mouck pecypcos ycmpolcms

3anyctute MO Ultra Sigma u KavkHuTe LAN. 3atreM KaukHuTe Search, M nporpamma
BbIMNOJIHUT NMOMCK NPMOBOPOB, NOAKIOYEHHBIX B AaHHbIM MOMEHT K JloKanbHoM ceTn LAN. Korga
LAN pecypc 6yaeT HalZleH, TO ero MMa 0TO6pasmMTCs B MPaBOM 4YacTu okHa. KnnkHute OK ansa
Bbl6opa M A06aBNEHMS YCTPOUCTBA.

Kpome Toro, MoxHo BBectu IP-agpec npubopa Bpy4Hyt B TEKCTOBOE MoJjie. 3aTeM K/IMKHUTE
KHonKy Test. Ecam npubop npowen Tect, KamkHute Add, 4to6bl A06aBUTL NpMOOp B CMMCOK
pecypcoB npu6opa LAN B npaBoM 4acTM OKHa. Ecam npu6op He npowen TecT, npoBepbTe
NpaBMJIbHOCTb BBeAeHHOro IP-agpeca nam ucnosbsymte MeTos aBTOMATMUYECKOro Nomcka A/iA
Aob6aBnieHUAa pecypca npumbéopa.

Create LAN Instrument Besource

Manual Input LAH Instrument IF

of LaH Instrument




lMpocMomp nodK/iro4YeHHbIX ycmpolicms
HaraeHHble npubopbl nossatcs B Katasnore «RIGOL Online Resource». Hanpumep, DS8204-R
(TCPIP::172.16.3.14::INSTR).
lNposepka coeduHeHus
MpaBou KNaBULIEN MbILLIM KIMKHUTE no UMEHN npubopa «DS8204-R
(TCPIP::172.16.3.14::INSTR)» 1 Bblbepute «SCPI Panel Control» B KayecTBe naHenu, yepes
KOTOPY ANCTaHLMOHHO MOXHO NOCbINIaTb KOMaHbl MU CYUTbIBATb aHHbIE.
3aepy3ka LXI sBe6-cmpaHuubi
MocKoNbKy AaHHbIM NPUGOP COOTBETCTBYET CTaHAapTam ycTpomcte LXI CORE 2011 DEVICE, To
MOYKHO 3arpy3uTb Be6-cTpaHuuy LXI yepes Ultra Sigma (LuenKHUTE NpaBoi KHOMKOM MbILM MO UMEHM
pecypca u BblbepuTte LXI-Web). MonHaa nHdopmauma o npubope (BKIKYaa Moaesb, M3roToBUTENS,
CEpPUMHDBIM HOMep, onucaHne, MAC-agpec u IP-aapec 1 1.4.) 6yaeT oTo6paxkaTbCA Ha CTPaHMLE.

4.31.3. YoaneHHoe ynpasneHue 4yepe3 GPIB

ModknwyeHue ycmpolicms

MoakAuMTEe NPUOBOP K BalleMy KOMMbIOTEPY, UCNob3yAa KoHBepTep USB-GPIB (onuusa).
MNoakntoumte USB pasbem KoHBepTepa USB-GPIB k pa3zbemy USB-host npunbopa, a Boixoa GPIB
KoHBepTepa K pasbeMy GPIB nnatbl, yctaHoBneHHOM B K.
YcmaHosKa dpalsepa GPIB kapmbli

MpaBUAbHO MHCTanMpymTe apameep naatbl GPIB, KoTopas ycTtaHoBneHa B Bawem [K.
YcmaHosKka adpeca GPIB

3aganTe agpec GPIB, Kak yKa3saHo B pa3gese «YcTaHoBKa agpeca GPIB».
Mouck pecypcos ycmpolcms

3anyctute MO Ultra Sigma 1 kankHMTe GPIB. MNoABUTCA OKHO, NOKa3aHHOe Ha puC. (a). KnnkHute
Search, 1 nporpamma BbINOJIHUT NoMCK GPIB-Npu6opoB, NOAKIYEHHBIX B AaHHbIM MOMEHT K MK, U
HaMIeHHbIE pecypcbl 0TOGPA3ATCS B MPAaBOM YaCTM OKHA, KaK Mokas3aHo Ha pucyHke (b). KnaukHute
OK gna ero go6aBneHusa.

E5237 & GFIB Setting

B5232 & GPIB Setting




MpumeyaHue. Ecam Heob6xoaAMMO yaannTb pecypc, TO BbibepuTe ero u KAnMkHuTe Remove ans
yaanenusa. Ecav pecypcbl He HaMAEeHbl aBTOMATUYECKM:
+ Boibepute agpec Kaptbl GPIB, yctaHoBneHHoM B MK, u3 cnmncka «GPIBO::» 1 Bbibepute
GPIB-agpeca, np1cBoeHHble anAa reHepaTtopa M3 cnucKa «0::INSTR».
» KnukHute TEST, utobbl NnpoBepuTb, paboTtaeT n cBA3b GPIB HopMasibHO; ecnu HerT,
noasnymcra, ciesymTe COOTBETCTBYHOLMM COOBLLEHMAM, YTOGbI pelnTb Npobaemy.
lfpocMomp NOOK/1l0YEeHHbIX pecypcos
HaraeHHble npubopbl noaesaTca B Katanore «RIGOL Online Resource», Kak MOKa3aHO Ha pUCYHKe
HUXe.

AucmaHyuoHHoe ynpas/sieHue

MpaBoM KNABULUEM MbIIM KAMKHUTE MO MMeEHM pecypca «DS8204-R (GPIB0::18::INSTR)» w
Bbibepute «SCPI Panel Control» B KayecTBe naHesnu, yepes KOTOPYH AMCTAHUMOHHO MOXHO
nocbiNatb KOMaHAbl U CYUTbIBATb AaHHbIE.

4.32. YempaHeHue HeucnpasHocmeli

JlaHHbIM pa3fen nocBsAWeH OCHOBHbIM NMpo6ieMaM U HEUCMPABHOCTSAM, a TaKKe BO3MOXKHbIM MX
peweHunam. Ecam nosBnseTca ofHa M3 yKasaHHbIX NPO6JiEM, TO MOXHO HaMTM M YCTPaHWUTb €e
HUXKenpuBeaeHHbIMM criocobamu. Ecam npobiembl NpPOAO/IKAOT MOABAATLCA, TO CBAXMTECH C
RIGOL v npespocTtaBbTe MHGpOPMaLMIO O npubope.

1. JKpaH OCTaeTCA TEMHbIM MOC/IE HAXXaTMA KHOMKM BK/IKOYEHMA NUTaHUA.

1)  TpoBepbTe, AEMCTBUTE/IBHO /I BKJIIOYEH BbIK/OYATE b MUTAHMS.

2) TMposepbTe, NpaBU/IbHO /1M NOAK/OYEH Kabeslb NUTaHUA.

3) MpoBepbTe, HEe neperopen A1 npegoxpaHuTesb. Ecnv npesoxpaHmMTenb JOKEH ObiTh
3aMEHEH, MoXanymcTa, MCNoJib3yMTe COOTBETCTBYIOLMM NPEAOXPAaHUTENb.

4) Tepe3anycTute NpUbOp NOC/e 3aBEPLUEHMA BbileyKa3aHHbIX NPOBEPOK.

5) Ecav npobnema He ycTpaHeHa, obpaTtmutech B RIGOL.

2. CurHan He oTobparkaeTcAa Ha 3KpaHe.

1)  TpoBepbTe, NPaBM/IbHO /1M NOAK/IOYEH NPOBHUK K TECTUPYEMOMY YCTPOMCTBY.

2) MpoBepbTe, €CTb JIM CUIHAJIbl Ha BbIXOAE TECTUPYEMOr0 YCTPOMCTBA (A1 Ha4ana,
NOAK/OUMTE BbIXOZ KOMMNEHCaUMM NPOOHUKA HA BXOZ MCMO/Ib3yEMOr0 KaHasla. 3T0 NO3BOMT
onpeseNnTb MCTOYHUK NPOBGIEMBI - B KaHasle ocumanorpaca Mam TeCTUPYEMOM YCTPOMCTBE).

3) [oBTOpPHO NojamTe CUrHas.

3. ®opma curHana otobpaxkaetcsa CTyneHbKamu.

1) KoadduumeHT ropusoHTabHOM pasBEPTKM MOKET BbiTb CAMLLKOM MaNEHbKMM.
yBenmubTe K03 @PUUMEHT rOPU30OHTa/IbHOM Pa3BEPTKM, YTOObI YIyYLUTb dEKT
oTOGpaKeHuUs.

2) Ecnv Tmn oTobpaxkeHua BbibpaH «Vector», IMHUM MeXay TOYKaMM BbIGOPKM MOTyT
NMPMBECTM K OTOOPAKEHUIO CUrHaNa cTyneHbKamu. KnmkHuute Display — Type an14 Bbi6opa
«Dots».




4. 3anomuHatoulee yctporctBo USB He onpegenseTcs.

1) MNpoBepbTe NpaBM/IbHOCTb NoAakato4eHma USB-Hakonutens.

2) Y6eamTech, YTo Mcnosibdyembit USB-HakonuTenb oTdopmaTmpoBaH B FAT32, T.K.
npuobop He noaaep:KMBaeT Apyrue TUMbl.

3) MpoBepbTe eMKOCTb Mcnosiblyemoro USB-Hakonutena. PekomeHayeTca, 4Toobbl
€MKOCTb He npesbiwana 8 I'b gna gaHHoro ocumnnorpada.

4) MNepe3anycTuTe NpUGOP M NOBTOPHO yCcTaHoBUTEe USB-HakonuTenb ANs ero npoBepKM.

5) Ecnm 3anomuHatolee USB-ycTpoMcTBO MO-NpeKHEMY He paboTaeT HOPMasbHO,
obpatutechb B RIGOL.

5. ObLUME CBEAEHUA
5.1. TexHu4eckoe obcnyKusaHue

NPEAYNPEXAEHME. Bo 136erxkaHMe nopaxeHUsa SINEKTPUYECKMM TOKOM U NOBPEXAeHMA npubopa
He NpeAnpUHUMAaNITE MOMbITOK BbINOJIHUTL KakMe-nM6o hyHKLMU MO 06CNYKUMBAHMIO NpMGopa, eC/u
Bbl HE MMeeTe CneumasbHoOM MOArOTOBKM AnA 3toro. Ecam npubop He paboTaet, obpaTuTech B
CEPBUCHbIM LIEHTP.
3ameHa npedoxpaHumenel

CneundurKaumm npefoxpaHuTenen npmMeaeHsl B Tabamue.
Ucnosb3yemble npedoxpaHumesiu

Hanpskenue ceth  |HassaHue
npeaoxpaHutens

115 Vac T0.315 A/250 V

230 Vac T0.20 A/250 V

Mp1 HEO6XOANUMOCTHM 3aMEHUTL NpeoXpaHMTENIN HEO6XOANUMO
AEeMCTBOBaTb B COOTBETCTBUM C HMMKEOMMCAHHOM
nocnefoBaTeIbHOCTbIO.

1. OTKA4YUTE NPUOOP U U3BNEKUTE LUHYP NUTAHMA.

2. BcTtaBbTe Manyo WAMUEBYIO OTBEPTKY B LML B MECTE MOAK/IYEHUA NMTaHUA NpMbopa U

aKKypaTHO U3BJIEKUTE OTCEK NMpeAoXpaHUTENEN.

3. WU3BneKkuTe HEroAHbIM NPeoXpaHUTENb U YCTaHOBMTE HOBbIM B OTCEK U NMPOBEpPbTE

NPaBMIbHOCTb YCTAHOBKM 3HAYEHUSA 3/IEKTPUYECKOM CETU Ha NEpeK/IoYaTeNe HanpsKeHus.

4. YcTaHOBUTE OTCEK C NpejoXpaHuTesieM Ha MecTo.

BHuMaHue! [ns npepoTBpalleHMa MOpaXKeHUst TOKOM Mepej 3aMeHoOM npeoXpaHuTenen
OTKJIOYMUTE INIEKTPONUTaHME; ANA NpefoTBpalleHUA MOParKEHUA 3S/IEKTPUYECKMM TOKOM WU
BO3HMKHOBEHMA NoOXapa nepej noAcoeiMHEHUEM INEKTPONUTAHUA NepPeKYaTesib NePEMEHHOr0
TOKA Ha 3aZHeM NaHe M NpuMbopa COOTBETCTBYET HAMPSKEHUIO 3/IEKTPOCETH.

Ocobble ycnosus, csA3aHHbIe C 3Kosiozuel

MpUBEAEHHBIM HUXKE CUMMBOJI O3HAYaeT, YTO JaHHas MpOAYKUMS OTBeYaeT Tpe6GoBaHMSAM

EBpocoto3a, BbipaboTaHHbIM Ha ocHoBaHWM WEEE gnpekTtmebl 2002/96/EC.

[
Ymunusayua obopydosaHus

HekoTopble BellecTBa, cofepxKalWmeca B AAaHHOM M34e/IMM, BO3MOXHO, MOTFYT HaHeCTM Bpej
OKpY)Kalolen cpefe M OpraHuWsmy YesioBeKa. Bo usberkaHue nonajaHWa BpeAHbiX BELLECTB B
OKpYKawLLylo cpefly MWAM HaHeceHus MMM yulepba 340pOBbl0  JIOAEM peKoOMeHAyeTcA
YTUIM3UPOBATL JAHHOE U3AENNEe, UCMOb3YA HaZeKalume Cnocobbl. ITO NO3BOMUT GOJIbLLEN YaCTH

MaTepuanoB 6biTb 3aHOBO MCMOJIb3yEMbIMU MM NepepaboTaHHbIMKU. 1A NoyYeHMa CBA3AHHOM C
ZlaHHbIMM MpoueaypaMu MHDOPMaLMM 06paLlaMTeCh B MECTHbIE KOMNETEHTHbIE OpraHbl.

5.2. CsedeHusA o codep>kaHuu dpa2oyeHHbIX Memasisios
CBeAeHW 0 CoaepKaHUM AParoLEHHbIX METAJINIOB HET.

Jepxarens

Mpepoxpanutens




5.3. CpoK nosie3HO20 UCnoJ/1Ib308AHUA U ymu/u3ayus

CpOK NONEe3HOro Mcnosib3oBaHus - 6 net. OcobbiX YC/IOBUM A8 YTUAM3ALMKM NPUBOPOB HET.
5.4. XpaHeHue u mpaHchopmuposaHue

YCN0BUA XPaHEHUS U MpejesibHble YC/0BMS TPAHCMOPTMPOBAHMA: TeMMepaTypa OKpyKatowen
cpeabl: -50..+70 °C; OTHOCK- TesibHasA BAAXHOCTb Bo3ayxa He 6onee 90 % npu TemnepaTtype Huxe
65 °C.
5.5. apaHmuu nocmaswjuka

C yCnoBusSIMM rapaHTMM Bbl MOXKETe 03HAaKOMMTBCA Ha camTe MocTaBLiMKa B MHTepHeTe.

6. ObLLAA NHOOPMALIUA

CooTBeTCTBME MPOAYKLMU
Tpe6oBaHMAM TP TC . . ... ... ... oo ..

PernctpaumoHHbIdA HoMep
B FOCyAapCTBEHHOM peecTpe
CPEACTB M3MEPEHMM « o v v v v et e e e e ee e

KOHTaKTHasA MHGOPMaLMA « « v oo v e e e e v v e s U3rotoBuTeNb .

MeCAL M TOABBINYCKA « « « v v v v v e e e e ee e e n
CEPUMHBIM HOMED « « « v v e e e it e e eie e eie e as



