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Heo0xonumas k 03HaKoMJIeHHIO HH(pOpManus

®  TPOAYKIMS NaHHOUM KoMnaHuu 3amuiieHa narearom KHP;

e  JaHHAs KOMIIAHUS OCTABISET 32 COOOM MPaBO HA H3MCHEHHUE XapAKTEPUCTUK U CTOUMOCTH
NPOAYKLINH;

e uH(pOpManus, NpEICTABICHHAas B PYKOBOACTBE, 3aMEHAET BCE paHEEe W3/aBaBIINECS
Marepuasl

e xomnaHusi RIGOL He HeceT OTBETCTBEHHOCTH NPU BO3HUKHOBEHUH JIFOOOTO CIy4aifHOTO
HJIA TIOBTOPHOI'O ymepGa, BBI3BAHHOT'O OI_HI/I6KaMI/I, BO3MOXHO COACPKAMUMUCI B JaHHOM
pYKOBOZICTBE, MH(oOpMaluell, MPeICTaBICHHON B PYKOBOACTBE, U BBIBOJAMU Ha €€
OCHOBAHUH, a TAKXK€e UCIIOIb30BAHHEM HACTOALIETO PYKOBOJCTBA;

e 3ampelnaeTcs KONMPOBAaHUE MIIH peJaKTHpOBaHUE JF000M 4acTH JaHHOTO PYKOBOACTBA O€3

MpeaBapUTENILHOTO MUCbMEHHOTO pa3perieHus komnanud RIGOL.

Cepruduxanusi npoxyKuun

Kommnanus RIGOL ceprudumnmpoBana JaHHOE U3AETHE MO TOCYIAPCTBEHHOMY M OTpPAaciIeBOMY
cragaapraMm KHP, cranmapram ISO9001:2008 u 1SO14001:2004, u B manbHeiilmeM MpoBeAeT
cepTu(UKAIMI0 HAa COOTBETCTBUE JAHHOTO H3IENHA TMPOYMM MEXAYHAPOJHBIM CTaHIapTaMm,

peNIaMEHTUPYIOLINM JaHHYIO cepy AesTeTbHOCTH.

KoHTaKThI Halleid KOMIIAHUH
Ecnu mpu wucrionb30oBaHMM JAaHHOTO W3/eNUs y Bac BO3HUKIM Kakue-THOO BOIPOCH WK
noxenanusi, Ber MoxkeTe cBsizathest ¢ komnanneid RIGOL crneayronmmM oOpazom:

lopstuas nuHMs 06cmyx)uBaHUA U TexHudeckoil mopaepxkku: 800 810 0002 umu 400 620 0002

Anpec caiita:  www.rigol.com

PykosoacTteo nonb3osatensa DS2000



RIGOL

TpeGoBanusi 0e30macHOCTH

O0mue MmoJoKeHUS TEeXHUKH 0e30MacHOCTH

BHuMarenbHO H3y4HMTE HMKENEPEUYHCIEHHBIE MEpbl 0OE30MacCHOCTH BO H30exaHHe
HOJ'Iy‘IGHI/Iﬂ TpaBM, a TaKXKe HOp‘II/I JTAHHOTO U3OCJIINA NN J'IIO60FO I[pyFOFO n3aciiuig,
COCOINHCHHOIO C JaHHBIM. BO I/I36e)KaHI/Ie BO3MO)KHOI>1 OITIACHOCTH O6$I3aTCJ'II)HO
CIEAYWUTE PENIAMEHTY IPH SKCILTyaTaliy JAHHOTO U3EIIHS.

HUcnoan3oBanune MMpaBUJILHO l'[OZ[OﬁpaHHI)IX CHJIOBBIX Ka0eJIei.

Pa3pemaeTcsl HCIIOJIB30BaTb TOJBKO CAaHKOWMOHUPOBAHHBIC COOTBCTCTBYIOIIUMU
roCcyaJapCTBCHHBIMU OpTraHaMiu CIICIUAJIBHBIC CHJIOBBIC Ka6eJ'II/I, npeaAHa3HAYCHHBIC JIA
JaHHOI'O U3OCJIH.

3azemiieHHe U3eJInsl.

JlanHOE W3/1eNue 3a3eMIISCTCS MOCPEICTBOM JIMHHH 3allUTHOTO 3a3eMJICHHS KaOes
WUCTOYHHKA TUTaHUS. Bo m30exkaHue yaapa d3JICKTPUYSCKHM TOKOM  Tepen
IIOAKJIIFOUCHUEM J'IIO6I)IX BXOAHBIX WJINW BbBIXOAHBIX KJIECMM JTAHHOTO WU3ICIINUA
o0ecIeusTe HaAE)KHOE COeNUHEHNE KIIEMMBI 3a3eMJICHHS KaOellsl NCTOYHUKA [TUTaHUs
IAHHOTO U3LEINS C KIIEMMOM JIMHHUY 3aIUTHOIO 3a3€MIIEHUS.

IIpaBuIbHOE NOAK/II0YeHHE IPOOHHUKA.
3a3eMIISIFOIIHIA TTPOBOT TPOOHMKA TPEAHA3ZHAYCH IS COSAMHCHHS C «3eMiieit». Hu B
KOEM CITy4yae He TOJKII0YaiTe ero K JMHUN BRICOKOTO HAPSKEHUS.

IIpoBepka Bcex HOMMHAJBLHBIX 3HAYEHMA.

Bo wusbexxanue BO3ropaHus U 4pe3MEpHO OONBIIOTO0 CKauKa 3IEKTPUYECKOIO TOKa
HE0OXOJMMO MPOCMOTPETh BCE HOMUHAIBHBIC 3HAYCHUS W OTMETKH, HAHCCCHHBIC Ha
n3nenue. [lepen MoakIrOYEHHEM W3JEIUsl BHUMATEIbHO M3Yy4MTE IIPUIIAraromeecs K
HEMY PYKOBOJICTBO ISl TIONy4YEeHHsS TMOApOOHON HWH(OpMAMu O HOMHHAIBHBIX
3HAYEHUSX.

Hcnonb3oBanue moaxoasinieil 3aliMThHI OT NPeBbINICHUS HANPSKEHHS.

He nomyckaiiTe mnojgayu CIMIIKOM BBICOKOTO HAINpPSDKEHUS Ha JIaHHOE W3JEIHe
(Hampumep, B pe3ysbTare BO3ACHCTBHS 3IEKTPUUYECKOTO paspsiia MojaHuu). B
IIPOTUBHOM CJIy4ya€ BO3HUKAET OMACHOCTh MOJIY4YEHHUS pabOyMM IEPCOHAIOM yraapa
AIIEKTPUUECKUM TOKOM.

3anpemaercs 3KcnJyaranus Nnpudopa co BCKPbITOH KPbIIIKOMH.
He skcmmyatupyiiTe JaHHOE H3JENME, €CIM €ro KOPIyC HaXOAUTCS BO BCKPBITOM
COCTOSIHUM.

Hcnonb3oBanne HAAJIEKAIUX NPeI0XPAHUTECH.
Pa3pemnaercst ucnonb3oBaHUE NpPEAOXpPAaHUTENEH TOJBKO YCTAHOBJIEHHBIX MOJEeH

JUISL TAHHOTO IPOAYyKTa.
Il
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H36eraiiTe BHENIHUX OTKPBITBIX qacreid IJNCKTPUIECCKOI0O KOHTYpAa.
ITocie MOAKIIIOYCHHA MCTOYHUKA MUTAHWA HU B KOCM CJIy4yac HC KacalTeCh BHEIIHUX
OTKPLITBIX pa3bEMOB U 3JICMCHTOB.

3anpemaercs dKCIJIyaTanus U31e/IHs1, €CJIM eCTb COMHEHHS B €r0 HCIIPABHOCTH.
Ecam Bsl monmo3peBaere, 4TO B JAaHHOM M3ICIMM BO3HUKIA HEUCIPABHOCTD,
MOXKAIYHCTa, CBSDKATECHh C yNonHOMO4YeHHbIM Komnanued RIGOL pemMoHTHBIM
NEepCOHAJIOM JJIsi TpOBeAeHHs MpoBepku. Jlroboe TexHHMUeckoe OOCIyKHUBaHHE,
pEerylMpoBKa WM 3aME€Ha JIETAJIEH JOHKHO IPOBOAMTHCS TOJIBKO YIIOJTHOMOYEHHBIM
xoMnanueii RIGOL peMOHTHBIM IIEPCOHAIOM.

IHopnepxxuBanue HAJIEKALLET0 BEHTUINPOBAHUA.

HeynosnerBoputenbHas  BEHTWIALUSA INPUBENET K  IEPErpeBy U IOJIOMKE
U3MepuTeNnpHOro  mpubopa. Bo  BpeMs  skciulyarauMuM — MOJJAEpXKUBaiiTe
YIOBJIETBOPUTEIBHOE  BEHTWIMPOBAaHUE, PETYISIPHO  INPOBEPSUTE  COCTOSTHUE
BEHTWISLIMOHHOTO OTBEPCTUS U BEHTWIATOPA.

3anpemaercsi JKCIJIyaTalnus BO BJIAXKHOI aTMmocdepe.

He »skcrutyarmpyiite mpuOOp BO BIaXHOW armocdepe Bo H30ekaHHE 3aMBIKAHHS
BHYTPEHHETO 3JIEKTPUYECKOTO KOHTYpa WJIM BO3SHHUKHOBEHHUS OMACHOCTH MOPaKCHHS
ANEKTPUUECKUM TOKOM.

3anpemaercs KCIUIyaTalusl BO B3PbIBONOKAPOONACHOI cpejie.
He skcmmyatupyiiTe mpuOOp BO B3pBIBOIOKAPOOIIACHOW cpene BO M30eKaHUE ero
pa3pyLIeHHs WU NPUIMHEHNS (PU3NUECKOT0 Bpea MepCoHaly.

IHonnepxxuBaHue NOBEPXHOCTEH M3AeJIHA B YUCTOTE H CYXOCTH.
[TonnepxuBaiiTe MOBEpXHOCTU MPUOOpPA YUCTHIMU U CYyXUMHU BO M30€KAHUE BIMUSIHUS
Ha €ro XapaKTepUCTUKH MbLIN U BIATHA U3 BO3AyXa.

3ammTa 0T CTAaTHYEeCKOI0 IeKTPHYeCcTBA.

Crarndeckoe 5JEKTPUYECTBO CIIOCOOHO BBI3BATh IOJIOMKY TPUOOpa, MOITOMY
HEOOXOIMMO CTapaTbCs MPOBOJUTH W3MEPEHHST B 30HAX, 3aIIUIICHHBIX OT
CTaTUYECKOro 3JieKTpuuecTBa. llepea moacoeIuHEHUEM 3JIEKTpUUYECKUX Kalenel K
npulopy clieAyeT OCYyIIECTBUTh KpPAaTKOBPEMEHHOE 3a3€MIIEHHE UX BHYTPEHHHUX H
BHEUTHUX MPOBOJSALINX JIEMEHTOB JUISl CHATHS CTaTUYECKOTO AIEKTPUUECTBA.

Coburo1eHue npaBuI1 0€30MacHOl TPAHCTIOPTHPOBKH.

OOparuTe BHUMaHHE Ha 0€30MMaCHOCTh TPAHCTIOPTUPOBKU BO N30EKaHHUE MTOJTIOMKH
KHOTIOK, PYKOSITOK M Pa3beMOB MaHENN YIIPaBICHUs TPUOOpa BCIECICTBHE €TO
BBICKAJIb3bIBAHUS M MAJCHUS B IIPOLIECCE TPAHCTIOPTHPOBKH.

1l
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TepMI/IHI)I U CMMBOJIbl, CBAA3aHHbLIC C 0€30IaCHOCThIO

Tepmunsbl, BcTpeyawumuecss B JAaHHOM PYKOBOACTBe. B 1aHHOM pyKOBOJCTBE
MOTYT BCTPETUTHCS CIAEAYIOLINE TEPMHUHBI:

c IIpenynpe:xaenue
[Ipenymnpexaatomas MOMETKa O3HAYAeT, YTO YCJIOBUS M JECHCTBHS MOTYT
MOBJIEYH 32 COOO0 yrpo3y KM3HU pabouero nepcoHasa.

Buumanue
[TomeTka, nmpu3bIBaroIIas K BHUMAHUIO, O3HAYAET, UTO YCIOBUS U ICUCTBUS
MOTYT TTOBJICYb 32 COOOM MOJIOMKY JaHHOTO M3/EJIUS WU TOTEPIO TAHHBIX.

Tepmunbl, BcTpeyawluecs Ha wu3fAeauu. Ha wusnenuu Moryt BCTpeTUTHCA
CIIEYIOIINE TEPMUHBL:

OnacHoOCTb. 03HaqaeT, YTO JAaHHOC ,Z[GI\/'ICTBI/IG MOXCT HCMCJICHHO BbI3BATH OINACHYIO

st Bac cutyanuto.
IIpenynpesxaenne. O3HauaeT, YTO JaHHOE JEUCTBHE MOXET BbI3BATh MOTEHIUAIBLHO

onacHyo g Bac curyanmro.
Buumanne. O3Hauaet, 4yToO JAHHOE JCHCTBHUE MOXET BbI3BATH IMOJIOMKY HACTOSIIETO
U3JENNS WIH POYETO COEAUHEHHOTO C HUM 000pY/I0BaHUS.

CumBoOsIBbI, BCTpeuawlnuecss Ha wu3neauu. Ha wuzgenuu MoryT BCTPETUTHCA
CJIETYIOIIE CUMBOJIBI:

Bricokoe HanpsikeHue
CM. pyKOBOZICTBO
Knemma 3ammTHOTO 3a3eMIICHHUS

Knemma 3a3emiienus kopmyca

I-3-©B >

H3MmepurenbHas KiieMMa 3a3€MIICHUS
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Knaccupukanuss usmMepeHuu

Kanaccuduxanus n3mepenni
[udposoii ocummnorpad cepun DS2000 MoxkeT IPOBOAUTH U3MEPEHHSI KaTeropuH 1.

Q IIpenynpexaenue
Hanspii ocnmwuiorpad MOXKHO HCIIONB30BaTh TOJBKO JUISI M3MEpPEHUN
YCTAHOBJICHHOM KaTE€TOpHUHU.

OmnpenesieHue KaTeropuii N3MepeHus

Kareropust 1 nogpazymeBaeT npoBeeHHE U3MEPEHU B 3JIEKTPUYECKOM KOHTYpE, HE
UMEIOIIEM HEMOCPEACTBEHHOTO COEIMHEHHMSI C OCHOBHBIM MCTOYHUKOM MHUTAHUS.
Hanpumep, mpoBereHne H3MEpeHUH B ANIEKTPUUYECKUX KOHTYpax, HE HMEIOLIUX
OTBETBJICHUI OT OCHOBHOTO HCTOYHHMKA NUTaHHs, OCOOCHHO — B 3alllUIIAeMbIX
(BHYTpEHHHMX) DJEKTPUYECKHX KOHTypax OTBETBJICHHI OCHOBHOIO HCTOYHHKA
nuTaHus. B nocnenHem ciydae MrHOBEHHOE HampshkeHHe OyaeT MeHsAThes. [loatomy
MOJIb30BaTENb JOJDKEH 3HATh MTHOBEHHBIH 3amac MPOYHOCTH 000pyI0BaHUS.

Kareropust Il moapa3zymeBaeT NpoBeICHHE H3MEPEHHI B SJIEKTPHUUYECKUX KOHTYypax
HEMOCPEACTBEHHO COEAMHEHHBIX C HHU3KOBOJIBTHBIM oOOOpynoBaHueM. Hampumep,
MIPOBEJICHUE U3MEPEHUI B OBITOBBIX AIEKTPONPUOOpAX, MEPEHOCHOM HMHCTPYMEHTE U
poyeM MoI00HOM 000PYIOBaHUH.

Kareropuss Il nompasymeBaeT TIpOBEAEHHUE M3MEPEHHH B  CTPOUTEIBHOM
ob0opynoBanuu. Hanpumep, npoBeneHue M3MEpeHUid B pacpeesIuTeIbHbIX IUTKAX,
aBTOMAaTUYECKUX BBIKJIIOUATENAX, Tpaccax (BKIOYas dJIEKTpUUECKHe KaOesu, IIHHBI,
COCTMHUTEIIbHBIE KOPOOKH, BBIKIIOYATEIH, PO3ETKH) CTAI[AOHAPHOTO 0O0OpYIOBaHMS,
B 000pyI0BaHWHU MPOMBIIIJICHHOTO Ha3HAUYCHUS U MpoueM 000pyoBaHUHU (HAIIpUMeED,
CTaIlMOHAPHBIN 3JIEKTPOABUTATENb, IPUCOECANHEHHBIN K CTAIMOHAPHOMY YCTPONCTBY
Ha HEOllpeIeJICHHO JI0JITHIl TepUo] BpEMEHN ).

Kareropuss IV~ mompasymeBaer MNpoOBENEHHE  M3MEPEHUHM B HMCTOYHHUKAX
HU3KOBOJIBTHOTO 000pynoBaHusa. Hampumep, u3mepeHus: BOJIBTMETpPa B OCHOBHOM
0o0OpyIOBaHMU 3AIIUTHl OT TMEPEHANPSHKEHUS U HMIIYJbCHOM YTPaBISIONIEM
AIIEMEHTE.
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TpﬁﬁOBaHHﬂ K BCHTHJIAIINUN

Jansbiil ocuuiuiorpad oxiaaxkIaeTcss NPUHYIUTENbHO, MOCPEICTBOM BEHTHJISATOPA.
Heo6xonnmo obecreunTsh OTCYTCTBHE MPETATCTBUI B 30HAX IMOCTYIUICHUS M BBIOpOCa
BO3J/lyXa, a TaKke cBOOOIHOE ero ABrkeHue. /s obecreuennst y1oBIEeTBOPUTEIBHOM
BEHTWISILIMM TIPH 3KCIUTyaTaluy ocuuiuiorpada Ha CTEHJE HEOOXOAMMO OCTaBHTh
MuHHMadgbHble 10 CcM. 3a30pel 110 ero oOenx OOKOBBIX, BEpXHEH M 3aIHEH
ITOBEPXHOCTEM.

IIpenynpexaenne

A HeynosnerBopurenbHasi BEHTWISILMS NPUBEAET K MEPETPEBY M IOJIOMKE
U3MEpUTENbHOro mpubopa. Bo BpeMs H3Kcmulyaraluu MOAJEpKUBaNTe
YAOBJIETBOPUTEIBHOE BEHTWIMPOBAHUE, PETYISIPHO IIPOBEPSUTE COCTOSHUE
BEHTWIILIMOHHOTO OTBEPCTHS U BEHTWIIATOPA.

VI
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Pabouasi cpena

Temneparypa
Bo Bpems pa6otsr: ot 0°C go +50°C
Bue pa6ouero Bpemenu: ot -20°C go +70°C

BaaxkuHocTh

[Ipu Temneparype menee +35°C: OTHOCHUTENbHAS BIAXHOCTh MEHBIIE WM paBHas
90%.

[Ipu temmneparype ot +35°C mo +40°C: oTHOCUTENbHAas BJIAXKHOCTH MEHBILE WA
paBHas 60%.

IIpenynpe:xaenue

A He »skcrutyarupyiiTe mpubOp BO BIOKHOW atrMocdepe Bo H30ekKaHUE
3aMBIKaHUA BHYTPCHHCTO OJBJICKTPUYCCKOIO KOHTypa HWJIIM BO3HHWKHOBCHUA
OTIACHOCTH MOPAXKECHUS IEKTPUUECKUM TOKOM.

BrbicoTa Hag ypoBHeM Mopst
Bo Bpems pabotsr: menee 3000 m.
Bne pabouero Bpemenu: menee 15000 m.

Kareropust MoHTasKa (MepeHanpPAKEeHU)
JlanHO€  W3AenHMe  3amuTHIBAETCA  OT  OCHOBHOIO  MCTOYHMKA  IHUTAHMS,
COOTBETCTBYIOIIETO KaTeropuu MOHTaxa (repeHanpspkenust) 11.

IMpenynpe:xxkaenue

A He pomyckaiite momauv CIMIIKOM BBICOKOTO HANpsKEHHs Ha JaHHOE
uznenue (Harpumep, B pe3ysbTaTe BO3JACHCTBUS 3IEKTPUUYECKOTO pas3psia
MOJIHUH). B mpoTUBHOM cilydae BOZHHKAET OMACHOCTh MOTyUYEHUs! pabouum
MIEPCOHAJIOM yAapa AMEKTPUIECKUM TOKOM.

OnpenesieHue KATeropuy MOHTaKa (MepeHaANPsIKeHUs)

Kareropus MonTaxka (nmepenanpsokeHusi) I kacaercs aleKTpUYeCKOro ypoBHS CUTHANIA.
Ona mnpuMeHHMMa K HU3MEPHUTEIbHBIM KIeMMaM O0O0OpYIOBaHMS, COECIUHEHHOIO C
AIEKTPUYECKUM KOHTYPOM HCTOYHHKA IMHUTAHMS, MPU ITOM YK€ IMPHUHATHI MEpHI,
OrpaHMYMBAIOIE MTHOBEHHOE HAMPS)KEHNE Ha COOTBETCTBYIOIIEM HU3KOM YPOBHE.

Kareropuss montaxka (mepenanpspkenusi) Il kacaeTcsi 2IE€KTPUYECKOTO YPOBHS
MECTHOTO pacrpezenieHusi siekTpuuectBa. OHa mNpuMeHMMa K 00OpYIOBaHUIO,
COETMHEHHOMY C TOPOJICKOM 3EKTPOCEThIO (MICTOUHUK MUTAHUS IEPEMEHHOTO TOKA).

Crenenb 3arpsi3HeHUsl
2-51 Kareropust

Vil
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OnpenesieHue cTeneHu 3arpsi3HeHUs

Kareropusi 3arpsi3HeHust 1: OTCyTCTBHE 3arpsi3HEHUN WIM CyXHU€ HEIPOBOISIINE
3arpsi3HEHUs. 3arpsi3HEHUS] TaKoro paspsja HE OKa3blBalOT BIMSHMUS Ha paboTy
npubopa. Hampumep, 3TO YUCTOE MOMEIIEHWE WU MOMELIEHUE C KIMMaTHYECKUM
KOHTPOJIEM.

KaTCFOpI/IH 3arpsA3HCHUA 2: OOBIYHO BO3HHUKAIOT TOJIBKO CyXH€ HCIIPOBOAAIINC
3arpsA3HCHUA. I/IHOF)Ia MOXET BO3HUKATh HX BPCMCHHAsA INPOBOAMMOCTL BCICACTBUC
oOpa3oBaHus KoHAeHcaTa. Hampumep, 3T0 00bIYHOE MTOMEIICHHE.

Kareropusi 3arpsizHeHus 3: NpOBOASILME 3arpsi3HEHUS WM CyXUE HEIpPOBOJISIIME
3arpsi3HEHUs, CTaBIIME NPOBOJAIIMMM BCJIEACTBUE OOpa3oBaHMsI KOHJEHCaTa.
Hampumep, ynuuHas momaaka ¢ 3alUTHBIM HaBECOM.

Kareropusi 3arps3HeHuss 4: NOCTOSHHbIE MPOBOSIINE 3arpsA3HEHUS, BBI3bIBAEMBIC
IIPOBOJALIMMHU IBUIBIO, TOKIEBOM BOAOM Wi CHeroM. Hanpumep, OTKphITas yaudHas
IUIOMIAIKA.

Kareropus 6esonacHoctun
Kareropus 1 — 3azemiusiemMoe uznenue.

VI
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Yucrka u yxon

Vxox 3a npudopom
He ycranapnuBaiiTe mpudop Ha MecTe, ITOIBEPralOIeMCsl JITUTEILHOMY BO3/IEHCTBHIO
COJIHEYHBIX JIy4eH.

Yucrka npudopa
Heo0xonumo B COOTBETCTBUU € YCIOBHUSIMH IKCIUTyaTalluy, HO PETYJSPHO MPOBOAUTH
qucTKy npubopa. Criocod OYMCTKH CIEAYOLIUI:
1. OTKJ’IIOLII/ITB NCTOYHHUK ITUTAHUS.
2. TlporepeTh OT MbUTM HAPYKHBIE MIOBEPXHOCTH MPUOOpPA, UCIIOIB3YS BIAKHYIO,
HO HE MOKpPYIO MSTKYIO TPSNKY (MOXHO HCIIONB30BaTh MIAJSANINE MOIOIINE
CpeIcTBa WM YHUCTYIO BOAy). Oumimas XUIKOKPUCTALTAYECKUN TUCILIEH,

Oy/1bTe BHUMATEIbHBI — HE TIOLAapanaiTe mpo3pavyHblid 3alIUTHRIA YKPaH.

Buumanue
A Bo wusbexanue monomku mpubopa HE TMO3BONSIMTE MOMaaaTh HA HEro
HHUKAKUM €IKUM JKUIKOCTSIM.

IMpenynpexnenne

A Bo wu30exxaHue KOPOTKOTO 3aMBIKaHHUs BCJICJACTBHE HAIWYMsA BIArd M
OMAaCHOCTU HaHECEHUs (PU3MUECKOro Bpeia MEepCOHANy Iepell TMOBTOPHOM
nojiavyeil muTaHus yoeaurech, 4To Mpubop yke BBICOX.
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OcoObIe YKa3aHnuid, CBA3aHHBIC C IKO0JIOTHEH

Hwxecnenyrommii cMMBOJT 03HAYaET, YTO JaHHAs MPOAYKIUS OTBEUAET TPEOOBAHUSIM
EBpocoro3a, BeipaboranHbIM Ha ocHoBaHMM aupekTHBBl 2002/96/EC «OO6 orxomax
AIIEKTPUIECKOTO U DJICKTPOHHOTO 00OPYIOBAHUSD).

i

Yruauzauusi 000py10BaHusA

HexoTopeie BemecTBa, conepikalnecs B JaHHOM H3IEJIHH, BO3MOXKHO, MOTYT HAHECTH
BpEI OKpYKAMOIIeH Cpeae W OpraHu3My uYenoBeka. Bo w30ekaHue MonagaHus
BPEIHBIX BEIIECTB B OKPYXKAIONIIYIO Cpely WIM HAaHECEHUs MMH ymiepda 310pOBBIO
JIONEH PEeKOMEHIyeTCsl yTWIM3HPOBATh JaHHOE HW3ZENUe, WCIOJb3Ys HaljleKaline
croco0bl. DTO TO3BOJIUT OOJBIIEH YAaCTH MAaT€pPHaoB OBITh 3aHOBO HCIIOJIb3YEMBIMH
Wi nepepaboTaHHbIMA. [ TIOMydYeHUs CBA3aHHOW C JaHHBIMH IPOLEITypaMHu
nH(popmaruu oOpamaiTech B MECTHBIC KOMIIETCHTHBIC OPTaHbI.
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Kparkue cBenenusi o un@poBbix ocumiiorpadgax

cepuu DS2000

DS2000 mpencraBisieT co00l ceprio MUPPOBBIX OCIIILIONPa(oOB ¢ HUZKOM MOJIOCOM
MIPOMYCKaHUsI BBICOKOTO KadyecTBa, M3TOTOBIEHHBIX Ha OCHOBe TexHomoruu Ultra
Vision. [annbli ocumutorpadsl 00JamatoT OONBIION TTyOMHOW MaMSTH, YIBTpa
IIUPOKUM JIHHAMUYECKHM JHAra30HOM, IPEBOCXOMHBIM KOA((UIIMEHTOM 3axBaTa
CHTHAJIa ¥ BCEBO3MOXHBIMH (QYHKIMSIMH 3aIllycka. BmecTe ¢ 3THM, yCTpoMCTBa
o0nmamaroT (QyHKIMEH 3amucy CHUTHAjJa C MOMOINBIO anmapaTHOro OoOOpYIOBaHHS H
MIPEKPACHBIMH  JIEMOHCTPAIMOHHBIMU ~ CHIOCOOHOCTAMHU. JlaHHBIE —Ocummtorpadsl
SBIISIIOTCST  HE3aMEHHUMBIM HCIIBITATeNIbHBIM HM3MEPHUTEIBHBIM 00OPYIOBaHUEM IS
TakdX oOjacTeli Haykh W TEXHHKH Kak [epeaada WHQPOpPMaIluh, KOCMOC,
roCy/lapCTBEHHass OOOpOHA, WHTEIPUPOBAHHBIC CUCTEMBI, KOMIBIOTEPHl M JIPYTUX
obracTeld, a Takke HE3aMEHHMO Ul OCYIIECTBICHHS HCCIEIOBAHUN W OOydYCHHS.
JlanHO€ 000pYIOBaHHE SBISETCS IPKUM MPEACTABUTENIEM IIH(PPOBBIX OCIHIILIOrpadoB
¢ mupuHOH nponyckanus 10 200 MHz u o0maiaronux BCeBO3MOKHBIMU (PYHKITHSIMH.

OcCHOBHBIE 0COOCHHOCTH:

® [lonoca nponyckanus 200 MHz, 100 MHz u 70 MHz

TexHomnorust coocTBeHHOM pa3padorku Ultra Vision

® MakcumanbHasi YacToTa BBIOOPKH (YacToTa MAHCKPETH3AllMM) B pPEATbHOM
Bpemenu 2GSa/S

® Koodduument 3axBara currama - 50000 ocmmwmiorpamm/cek (ToueuHas
WJLUTIOCTpALIHS)

® DyHKIHS 3aKCH B PEaTHHOM BPEMEHH C ITOMOIIBIO alllapaTHOTO 000pYy/IOBaHHUS,

GyHKIMS BOCTIpoM3BeneHUs, (DYHKIMS HETIPEPHIBHOM 3armucH, GYHKIUS aHAJIH3a.
MakcumanbHO€ KOJIMUECTBO 3amicaHHbIX KaapoB 65000.

® MakcumasibHas TiTyOnHa maMatu 56 Mpts (OMIIMOHAIBHO), CTaHIapPTHAS TITyOHHA
namsatu 14 Mpts.

® 256 ypoBHEH SIPKOCTU OTOOpaKEHUsI CUTHAJIA

® Hwuskmii ypoBeHb IIyma, yiabTpa MIHPOKUN BEPTUKAIBHBIA JTHHAMUYECKHAN
muara3on — ot 500 uV/div go 10 V/div

® 8-mOWMOBBI  MIMPOKOPOPMATHBIN KHUIKOKpucTaummdeckuii  aucrieir TFT,
paspemenne WVGA (800*480), otobpakenne 160000 mBetoB. JXKuBbie 1BeTa,
HHU3KOE HEPronoTpelieHne, BEICOKas TOJITOBEYHOCTh

® B03MOXXHOCTb PEryJMPOBKH SIPKOCTH CUTHAJIOB aHAJIOIOBBIX KaHAJIOB

® BO03MOXHOCTb aBTOMAaTW4YECKOW HACTPOWKH OTOOPAKEHUS OCLMIJIOTPAMMBI
cUrHaa ()

® Jlo 16 BuOB 3amycka, BKJIIOUas 3allyCK MO Pa3IMYHbIM IIPOTOKOJIaM

® B craHAapTHy!0 KOMIUIEKTAIlMI0 BKJIOYEHO MapajuleIbHOE JEKOAUPOBAHUE,
ONIIMOHANIBHO  MPENOCTABISIIOTCS  pa3iMyHble  BUABl  I[OCJIEIOBATEIbLHOTO

Xl
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JEKOAMPOBAHUS

ABTOMaTHuecKoe M3MepeHue 24 mnapamMeTpoB CUTHAJA, NPUCYTCTBYET (PyHKLUS
CTaTUCTUKH U3MEPEHUIN

OyHKIMS 3a1€PKKU pa3BEPTKU

Berpoennast pynkuus FFT (beictpoe nmpeodpaszoBanue ®ypbe)

@ynkuus nposepku Pass/Fail (IIpomen/He mporen)

@YHKIMS OCYIECTBICHUS pa3IUYHbIX MaTEMATUYECKUX ONEPaLUii C CUTHAIAMHU
[Toptel B cTangaptHo# komruiekTanuu BritodaroT: USB Device, USB Host, LAN
u GBIB (onuuonHansHO)

Honnepxka USB-nakonureneit u PictBridge-coBMecTUMBIX IPUHTEPOB
CootBeTcTBHE CTaHAApPTY U3MepHUTenbHOW ammaparypel kiacca LXI-C,
BO3MO)KHOCTH OBICTPOTO, IKOHOMHYHOTO ¥ 3()()EKTUBHOTO CO3TaHUS M N3MEHEHHS
KOH(UTYPAITUH TECTOBBIX CHCTEM

[lonneprka AMCTAHIIMOHHOTO YNIPABICHUS

Berpoennast cripaBodHass WHQOpPMANUs M JIETKOE IIONydeHHE HEOOXOAMMOi
UHPOpMaITUH

[Honneprka HECKOIBKUX SI3BIKOB M BBOJA HA KUTAMCKOM U aHITIMMCKUX S3bIKAX
HoBbI1l1 KOMITAKTHBIN JU3aiH U IPOCTOTA UCIIOIb30BAHUS
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KpaTkoe cojep:kaHue JOKYMEHTA

1. BBemeHme Ommcanne MTONTOTOBUTEIHHBIX paboT Tmepen HCIONIb30BAaHUEM
npu0opa 1 HayaIbHbIE PEKOMEHAINH.

2. Hacrpoiika BepTHKAJBHON CHCTeMbl OsHakomieHHE C (QYHKIMEHR
BEPTHKAILHOTO OTKJIOHEHUS ocIiruniorpada.

3. Hacrtpoiika ropM30HTAJBLHOM CHCTEeMbI OsHakomieHue ¢ QyHKIHEH
TOPU30HTAJILHOTO OTKJIOHEHUS OcHUsuIorpada.

4. Hacrtpoiika cucreMbl BbIOOPKH (IUCKPeTU3ANMUM) O3HAKOMIICHHE C
(dyHKIMEH BRIOOPKHU ociruniorpada.

5. 3amyck ocuomiorpaga OsmakomieHue Cco  crmocobamu  3amycKa

ocimuiorpada, ¢ TUIaAMU CBA3€d 3amycka, ¢ OJOKMPOBKOW 3amycKa, C BHEIIHUM
3aIlyCKOM U C BUJAMH 3aITyCKa.

6. IlpoBemenme wu3MepeHUN Os3HakomiieHHE C TeM, KaK IPOBOIHTH
MAaTCMaTU4CCKUC OIICpal, KYPCOPHBIC UBSMCPCHHA U aBTOMATHYCCKUC NU3MCPCHHA.

7. IIpoTOoKOJBbHOE JACKOAMPOBAHUE O3HAKOMIICHHE C TE€M, KaK MPOBOIUTH
ACKOOHUPOBAHNEC BXOAHBIX CUTHAJIOB C UCIIOJIL30BAHUEM OOBIYHBIX ITPOTOKOJIOB.

8. OnopHbIii cUrHAaJ O3HaKOMJIEHHE C TEM, KaK MCIIONb30BaTh OMOPHBIA CHIHAI
AJId CpaBHCHUS C BXOJAHBIM CUT'HAJIOM.

9. Tect Pass/Fail Osnakomnenne c¢ tem, kak wucrnoms3oBath TecT Pass/Fail
(ITpomen/He mporien) 1uist KOHTPOJISE BXOAHOTO CUTHAIA.

10. 3anuch curHaja O3HakoMJIEHHE C TeM, KaK HCIIOJIb30BaTh 3alllCh CHUTHANA
JUTSL QHAJTM3A BXOHOTO CHUTHAJIA.

11. Yopasiienne oro0paskeHrMeM O3HaKOMJIEHHE C TEM, KaK KOHTPOJIUPOBATH

0TOOpa)keHUE OCLMIIIOTPAMM.
12. CoxpaHeHne H wucHoJb30BaHMe (O3HAKOMJIIEHME C TEM, KaK COXpaHATh U
WCTIONIB30BaTh PE3yJIbTaThl U3MEPEHHI U HACTPOHKHU ocumiutorpada

13. Hacrpoiika (pyHKUMH CHUCTEMbI O3HAKOMIIEHHE C TEM, KaK MPOBOIUTH
HACTPOWKY (YHKIUH yoaJeHHBIX HHTEP(EIHCOB, CBI3aHHBIX C CUCTEMOM.

14. IucTaHUMOHHOE YNpaBJeHHe O3HAKOMIEHHE C TEM, KaK OCYIIECTBIATH

Xl
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JIMCTAHIIMOHHOE YIIPABIEHHE OCIMILIOrPapoM.

15. YcrpaHenme HemoJIag0K O3HakoMIeHHE C TeM, KaK YCTPaHATh YacTo
BCTPEYAIOLINECS HEMONAIKU OcuIorpada.

16. Texunuyeckue XapaKTEPUCTHKH OCHOBHbIE TEXHUYECKUE TOKA3ATENU M
nmapaMmeTpsl ociuuiorpada.

17. llpniaoxkennsi Uudopmanus o6 akceccyapax U OMIHAX.

YcioBHbIE 0003HAYEHUS, BCTPEYAKOIINECS B IOKYMEHTe:

KHonku nepenHedl maHenu: KHOIIKA C paMKOM M TEKCTOM BHYTPHM Hee, HAIpUMEp,

KHonKM MeHI0: )KUPHBII TEKCT ¢ cepbiM (hoHOM, Hanpumep Tun coxpanenus

[ar onepauuu: ykas3as cTpenkoil “=”, Hanpumep B torage > Ty COXpaHEeHUd

PeryasTopsbi:
N (O)SCALE Perymsarop macmraba
MHuoroyHKIHOHATBHBIN . .
BEPTUKAJILHON BEPTUKAJILHON
perynsrop
CUCTEMBI CUCTEMBI
. Perynsrop nozunnn
Hasuranmonusii POSItICJn BepTHKAJ Y P .
H - BEPTUKAJILHON
peryasTop N
BHOU CUCTEMBI CUCTEMBI

'_SCALE ropu3oHTanL| Peryasrop Macriraba Perynarop ypoBHs

N{e)
Ny 5 SOUEVEL sanycka
HOU CUCTCMBI I‘OpI/I3OHTaJ'II)HOI/I CUCTCMBI 3anyc1<a

'_Position ropusonTa| PEryIsTOp MO3HIHH

TOPU30HTAIBHON CUCTEMBI

JIBHOM CUCTEMEI

OroBopkH mo coaep:KaHUI0 JOKYMEHTA:

B kauecTtBe nmpumepa B TaHHON HHCTPYKIIUH MIPHUBECH ocimiuiorpad monenu DS2202,
HO WHCTPYKIIHS TaKXKe 3aTParuBaeT BCe CBOMCTBA M (DYHKIIMU APYTHX MOJCICH.

Cepus DS2000 BxiIro4aeT caeayronme MOACIIN:

Mopenb Yacrora LunpuHa Kanan Fny6una Jlornueckuii
Bbl6OpOK MoJ10Cbl namMsiTm aHanusartop
yacrot
DS2052 2GSa/s 50 MHz 2 Het Het
XV
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Fny6okas
DS2052A |  2GSa/s 50 MHz Y Her
NamsaTb
Herny6okas
DS2052E 2GSa/s 50 MHz Het
NamsaTb
DS2052D 2GSa/s 50 MHz Het [a
ny6okas
DS2052AD 2GSa/s 50 MHz Hda
NamsaTb
DS2072 2GSa/s 70 MHz Het Het
rny6okas
DS2072A 2GSa/s 70 MHz Het
NnamsaTb
Hernybokas
DS2072E 2GSa/s 70 MHz Het
NnamsaTb
DS2072D 2GSa/s 70 MHz Het Hda
rny6okas
DS2072AD 2GSa/s 70 MHz Ha
NamsaTb
DS2102 2GSa/s 100 MHz Het Het
Fny6okas
DS2102A |  2GSa/s 100 MHz Y Her
NamsaTb
Hernybokas
DS2102E 2GSa/s 100 MHz Het
NamsaTb
DS2102A 2GSa/s 100 MHz Het Ha
ny6okas
DS2102AD 2GSa/s 100 MHz Hda
NamsaTb
DS2202 2GSa/s 200 MHz Het Het
ny6okas
DS2202A 2GSa/s 200 MHz Het
NamsaTb
Hernybokas
DS2202E 2GSa/s 200 MHz Het
namsaTb
DS2202D 2GSa/s 200 MHz Het JiE]
Fny6okas
DS2202AD 2GSa/s 200 MHz Ha
NnamsaTb
DS2302 2GSa/s 300 MHz Het Het
Fny6okas
DS2302A 2GSa/s 300 MHz Het
NamsaTb
Hernybokas
DS2302E 2GSa/s 300 MHz Het
NamsaTb
DS2302D 2GSa/s 300 MHz Het [a
Fny6okas
DS2302AD |  2GSas 300 MHz Y [a
NamsaTb
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Conepxxkanue

TlapanTumn U He00X0AUMAS K 03HAKOMJICHUIO HHPOPMALMS «.ovvvrernrecssnsecsnsessonsesnns |

TPEOOBAHMSA DC30TACHOCTH «uvveeerenrecssresssnesssseesssssessssnesssssesssssssssssssssssssssssssssassssssssssns I
OO011He MOTOKEHUS TEXHUKH OC30TTACHOCTH ...vvvenvenreerenteeneenitenseeneesseenseseesseenseennes II
TepMUHBI U CUMBOJIBI, CBSI3AHHBIE C OE30MACHOCTBIO .cuvveeveeneieiieeieesieeeieesneeeeeans v
KITacCHPUKAIIHAST HBMEPECHIIM .......vveeiiieeiiieeiieeesiieeeieeeeesereeesseesseeeesseeessseeesssessssseennn \"
TPEOOBAHUS K BEHTHUIISIIIHIM .....ccvvveeereeeereeeereeenseeasseesssssesssseesssesssssesssssessssseesssseenns VI
o (o0 - o) o) 2 TSP VI
HHCTKA M YXOIL c.uvvvteeieuiiieeeeniiteeeeiitteessiiteeessitteeesauateeessaeteeeesabbteeesaabeeeesesbaeeessnsneeas IX
OcoOble yKa3aHUS, CBA3AHHBIC C IKOTIOTHEH ....cuveerevieiieniireiieniieeiieniieeieeneneeaeenaeens X

Kparkue cBenenusi 0 ungposbix ocunsuiorpagax cepuu DS2000...........ccouueeeee. XI

KpaTkoe COMePKAHUE TOKYMEHTA ccccerererecssssrrcsssssssesssssssassssssssssssssssnsssssssssssssnsans XIII

1. BBEICHIEC....uueeireeinicsteisniisnnissseissesssseesssssssesssssssssssssssssssssassssesssssssssssssssssassssssssasssasass 1
OO0IIAsT TPOBEPKA OOOPYHOBAHUS ...vvvereveenreeereenseenereeseessseesseessseesseessseesseessseensesssseenns 2
BHEIITHUE TAOAPHTEL .....vveeeeveeiieeiiieiieeiieeieesiteeteessreeseessseesseessseeseesnseenseessseeseessseenne 3
IToArOTOBKA MEPE] MCTIOMB3OBAHMEM .....c.uveenereenreenererreensreeneenseesseesineeseesseesseenseeenne 4

PerynupOBKa OTTOPHBIX HOMKEK .....ceuveeueereeeureanreenueesnseanseesseesseesnsesnseesnsessseesssessseens 4
TTOOKITIOUEHUE MCTOUHIKA TIATAHIS ... eeeeeneeeeeeeeeeeeeeneeeeeeeeeeeeeeneeeeeeneeeerenaeeeenennanns 5
[TpoBepKa BKITFOUCHUS OOOPYIMOBAHHUS .....vvveerereeenereeeereessreeesreessseeessesessesssseesnnns 6
TTOAKTIOUEHHE TIPOOHIKOB .....ccuvvieenereeeireeeireeeereessreessreesseeessseessseesssseessseesnsseenns 7
[TpOBEPKA DYHKITTOHUPOBAHUS .....veenereenreenereanreenseeanseenseesnseenseesseenseesssesnseesssesnseens 8
KOMITEHCAIIHS TIPOOHIIKOB........eeutveeutieiieeieenireeeteenaeeanseenssesnseenseessseenseesnsesseesssesnseens 9
KpaTkuit 0030 MEPEITHEN TTAHECIIH ....cc.veeeueieieeeiiieniieeteenieeeteeseeseeenseesaseeaeesnseeseens 10
KpaTkuii 0030 3aTHEH TTAHEIH . ........veeeeerieeereeeseieeeiieeeseeesseeessseeesseeesseessssessssseeens 11
Kparkue cBeneHnst 0 GyHKIUSAX TEPETHEH TTAHECIIT ..ccvvveeeevreerreeesereeenveeesseesnsseeens 13
Oprasbl yIpaBICHUS] BEPTUKATHBHOU CHUCTEMOM. ... .eeevreeeereeneieenrreenreeenreeenseeens 13
Opransl ynpaBiaeHUs! TOPU30HTAIBHON CHCTEMOM......ccvverveeiieeiieniieeieenireeneeees 14
Oprabl YIPABITCHUS 3AILYCKOM .....veeerurieerurreerureesureesssreesnsreessseesssseessseessseessnseesns 14
OO0t copoc (yaaneHHe BCEH HHPOPMALIHHN) ......evreveevererenieerenirenieeeeneenseennens 16
VYIpaBaCHUE PAOOTOM TIPHOOPA....c.uvvreeerirererieerireeesreeessreeessreesseeesseeessseeessseesssseens 16
OnHOKPATHBIN (CITMHIUHBIN) BATTYCK ...vveevrreeereeeereesisreesssreesssseessseeessseessssesssseeens 16
XVI
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HaBUTAIIMOHHBIT PETYIISITOP ..eeuvvreeereeeereeeereeesreessreessseeesiseeesseessseesssseesssessnsses 17
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[TOTB30BATEITBCKUN MHTEPMIEHIC ... eeeivieeiiieeiiieeiieeeiieeeiteeeieeesaeeesseeessseeessseesnsseeens 20
M crionb30BaHUE 3AMKA OE30TIACHOCTH ...c..uveeuveeireeniieniteeieesireeseesaseeseesaseeseesseesnseens 24
Hcronb30BaHNE BCTPOCHHOM CIIPABOYHOM CHCTEMBI .....eeenevieeiiieeirieenireeenineenineenns 25

2. HacTpOiiKAa BEPTUKATBHOM CHCTEMbI .ucceesurrerssrresssseessssscssssssssssesssssasssssssssssssssasssans |

OTKPBITHE KAHATA . ..c..vveeurieereeieeniteereenireeteesueeeneesereeseesueeesneesaneeseesuneesneessnesnseesaneenne 2
(0):3: 163 30 70 1 €21 £ NSRS 3
OrpaHUYCHHUE TTOTOCHI TIPOTTYCKAHMS «..vveeeererrreeerurreeeeanreeeessnseeeesnssseeesssnsseeesssssseessnns 3
Ko3ppUIHEHT OCITAOICHUS TIPOOHIKOB ......c.vveeerreereenrrerereereenseeseensseeseessseenseessseenns 4
MTHBEPCHST CHTHAIIA «....eeeeeiiiiiieeeeiitee e et te e ettt e ettt e e e ettt e e s saiae e e e snbeeeeesnbbeeeesnseaeeeenns 5
MacmITal BEPTUKATTEHOM CHCTEMBI «...c..veeuvieuieenreenereeseenseeenseenssesseenseesseesseesseenseennns 5
PaciiipeHne BEPTUKATTEHOM CHCTEMBI .......eeruvierienereeieenseeeteeseeesseesaeesnseesseesnseenseesnns 6
EQVHULIBI U3MEPEHUS MACIITADA ......veeeveentieeieeniieeiteeteesateeteeseteeseesaseeseesneeeseesaeeenne 6
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KOPPEKTUPOBKA BATEPIKKH ....veenevreeeireeeiieenireeeereeeareesaseesseeessneeessseesssseesssessssseesnnns 8

3. HacTpoiiKa rOPU3OHTATBHOM CHCTEMDBI «euveeeesseecssrcssssscssssssssassssasasssssasssssssssssssans |

3ATCPIKKA PABBEPTKH ..eenvreeurreenueeeeniieeensreeaniseessseesuseesssseesseeessseesseessseessseessseesnnns 2
PEIAKIIM PABBEPTRH ....ccuvvientieiieeiieeiieetee sttt eteesateettesiteebeessteesbeesateenseesateenbeesneeenseesneeenne 4
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4. HacTpoiKa CHCTEMBI BBIOOPKH .ccceveuvrrecsssssrsesssssssasssssssssssssssssssssssssssssssasssssssssssssssse |

CroCO0 MOTYUCHHUS PEBYIBTATOB .....eeuvenerinreenrenntenteentenitenseestenseenseessesseenseessenseensesnsenne 2
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3AIMYCK O TPATMEHTY ...eenvveenreenreenreenireesreesieeereesuseeneessneeseesaneenseessnesseesnneeseensees 20
3amyck 1o BueOCUTHATY (HDTV-0IIH) ...ooovviiiiiiiiiiieicceeeeeeee e 23
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1. BeegeHue

1. BBenenue

B nanHOl TnaBe mpencTtaBieHa BakHas MHGOpMAIMS O TIEPBOM HCIIOJIB30BAaHUU
ocuwiorpada, mOpaBUiaX — IOJAB30BAaHUS MEpeAHEd W 3aJHEW  IaHelblo,
MOJTb30BATEIILCKUM MHTEP(EHCOM 1 BCTPOCHHON CHCTEMOM TOMOIITH.

ConeprkaHue T1aBbI:
B  OOmas mpoBepka 000pyI0BaHUS
Buemrnue rabaputsl
[ToaroroBka nepea UCIOIb30BaHUEM
Kparkuii 0030p nepenHei maHemu
Kparkuii 0630p 3aaHel manenn
Kparkue cBenenus o QyHKIUAX NepeIHed MaHeau
[Tonp3oBaTenbckuit uHTEpdEtic
Hcnonb3oBaHKe 3aMKa 0€301aCHOCTH

Hcnonb3oBaHue BCTPOCHHOM CIIPaBOYHONU CHCTEMBI
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RIGOL

O0mas nposBepka 000pPyI0BaAHUA

1. IlpoBepuTh TPAHCNIOPTHPOBOYHYIO YIIAKOBKY

Ecin  TpancnmopTupoBOYHas  ymakoBKa IOBPEXJEHa, TO  COXpPaHUTE
MOBPEXKJACHHYIO YIAKOBKY M BHOPONONIOIIAIONIMN MaTrepuai, a Takke
MOJIHOCTBbIO TPOBEPHTE TOBap M MOABEPTHUTE MPUOOP MEXaHWYECKOW U
ANEKTPUYECKON MPOBEPKE.

Ecaim npubGop Obul TOBpeXACH MpPU TPAHCIOPTUPOBKE, CBSIKUTECH C
KOMITaHUEH-TIEPEBO3UUKOM WJIM  OTIPABUTEIEM TOBapa s TOJIyYEHUS
komneHcanuu. Komnanus RIGOL B jgaHHOM ciyyae HE NpeIOCTaBIseT
YCIIyTH 1O OECIIATHOMY PEMOHTY WJIM 3aMeHe TIproopa.

IIpoBepka Bcero ycrpoiicrsa

Ecnu npucyTcTByeT MexaHu4ecKast TIOJIOMKa WIIH TIOBPEKACHUS, WIH TIPUOOp
HE IIPOXOJHUT MEXaHWYECKYI0 HIIM JJIEKTPUYECKYIO0 IPOBEPKY CBSIKUTECH C
nunepom kommanuu RIGOL.

IIpoBepka akceccyapoB npudopa

[IpoBepbTe YKOMIUIEKTOBAHHOCTh AaKCECCYapOB COIIACHO YMAKOBOYHOMY
JHCTY, €CIM €CTh MHOBPEXKAEHHS WIN HEAO0CTa4ya, CBKHUTECh C AUIEPOM
RIGOL.
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BHemiHue radapursl
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IToaroroBka nepea uCnoJab30BaHUEM

PeryaupoBka OmOpHBIX HOKEK

OTperynupyite ONMOpHBIE HOXKUA HAJICKAIUM CIOCOOOM, YCTAaHOBUTE HOXKKH Tak,
9T00BI OcHMIIorpad KpPEemKo CTOSUI MO YKJIOHOM BBepx. Takum 00pa3oMm, MOXKHO
YIAOOHO TOJIB30BaThCsl MPUOOPOM 1 HAOIONATH 32 MMOKa3aHUSIMH YKPaHa.

=

o i

Puc. 1-3 PerynupoBka OropHbIX HOXKEK
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Ioaxkarw4yeHne MCTOYHMKA NMHUTAHUSA

Jauubiii ocmmuiorpag pabdoTaeT OT CETH MEPEMEHHOTO TOKa CO CIETYIOLIIMMHU
napamerpamu: 100-240 V, 45-440 Hz. Iloxanyiicta, MCHONBb3YWTE KOMILIEKTHBIH
IIHYp THUTaHUS JUIS TOAKIIOUEHHUS ocIipuniorpada K CeTH M HaXMHTE Ha KHOIKY

=== gaxojqIIyrocs B IEBOM HUKHEM YIIy Ha MepeaHel MaHeau 11 BKIIOYEHHS.

pa3beM
NUTaHUSA

Puc. 1-4 TlogkimroueHne UCTOYHUKA U TAHUS
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IIpoBepka BKJIIOYEHHUSI 00OPYAOBAHHS

Koraa ocuusiorpad NOAKIIOUEH K CETH, HAXKATHEM KHOIKH &=  HaxojsIeics B
3 b

JICBOM HW)KHEM YTy Ha TEpeIHel MaHelw, MOKHO BKIIOYHTH mpubop. B mpomecce
BKJTIOUEHUS OCIIIILIOTpad) MPOBEAET CEPUI0 aBTOMAaTUYECKUX MPOBEPOK, B 3TO BPEMs
MOKHO YCIJIBIIIATh 3BYK pabOotrel pene. Ilocie ocymecTBiIeHHS aBTOMAaTH4eCKON
MIPOBEPKH TIOSIBUTCS HM300pa)KCHHE BKIIOUEHHUS M Ha DKPaHE IOSBUTCS OKOIIKO
«Texkymme onumm». Bel MOXeTe yBHIAETh BUIBI ONLMM, HA3BAaHWE OINLUH, BEPCHH
ONMUMHA M OCTaBIIEECS BpeMsi MX HCIoJb30BaHuA. [Ipu BbIIycke C 3aBoja MBI
MIpeOCTaBIIsIEM POOHbBIE BEPCUM OILUMN, BpeMs UX UCHoiIb30BaHus cocTasiser 2000
MUHYT.
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Ioakawyenne NMPOOHUKOB

Komnanus RIGOL ans ocumsutorpadoB cepun DS2000 mpenocraBiser macCUBHbIE
npoOHuKK. JIsi o3HAKOMJICHHSI C TMOAPOOHOW TEXHWYECKOW WHQOpMAIed o
MPOOHUKAX CMOTPHUTE COOTBETCTBYIOLIYI0 MHCTPYKLMIO. BHM3y mpuBenena Tabmuia
PEKOMEHIyeMbIX TMPOOHUKOB, KOTOPHIE MOXKHO HCIIONIB30BaTh C JaHHOW cepuen

ocruuiorpados.
Monens OrnucaHue
RP3300 350 MHz, naccuBHBI#, cTaHIapTHASE KOMILIEKTALIUS
RP3500A 500 MHz, naccuBHBIH, OIMIIMOHAIbHAS KOMILICKTALUS

IoaknrouyeHue NPOOHUKOB
1. Ioaxiounte kouer nmpoonrnka BNC k pazsemy BNC Ha nepeaneii manenu
ocuusutorpada;
2. IlogcoenuHUTe HAKOHEYHHK NMPOOHHMKA K MECTY NPOBEPKU TECTUPYEMOIt
[EeNH, 3aTeM NOAKIIOUHUTE 3aKUM 3a3€MJICHUSI NPOOHMKA K KOHTAKTY
3a36MJICHHUS LIEH.

Puc. 1-5 IloxkmoueHne mpoOHUKOB
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IIpoBepka (PyHKUMOHUPOBAHMS

1. Hasxmure OtOrage = Hacrpoiika 1o yMONMAHHMIO IS TOTO, YTOGbI MEPEBECTH

ocuuiorpad K HaCTPOWKaM IO YMOJYaHUIO.

2. CoequHUTE 3aKUM 3a3€MJICHUS NMPOOHHMKA U KOHTAaKTOM «3a3eMJICHHE» CHH3Y
pazbeMa BBIXO/Ia CUTHAJA JIsi KOMIICHCAIIMU TPOOHUKA.

3. Ucnonw3yiite BxogHou pa3zbem kaHasia 1 (CHI) Ha ocuummnorpade, k KOTopoMy
MOIKITFOYECH TPOOHUK U «Pa3beM BBIXOJa CUTHAJA [T KOMIICHCALIUHU POOHHUKAY.

Pa3zweM BRIXOHA
CHTHAMNA 0719 KOMIICHCAITHIE
IpoGHIKA

JaseMIIeHHe

Puc. 1-6 Mcnonp30Banue cUraaga KOMIICHCALIAN

4. HaxxmuTe Ha KHOIIKY .

5. IlonabnronaiiTe curHai Ha sKpaHe ocuuuiorpada, mpu 0ObIYHBIX 00CTOATENBCTBAX
CUTHaJI JOJDKCH BBIITIAACTD KaK KBaJAPaTHBIC BOJIHBI:

Puc. 1-7 Curnan B BUjie KBaJIpaTHbIM BOJHbI
6. Bocronb3yiiTech 3TUM ke clocoOoM Uil IPOBEPKH APYTux KaHajioB. Eciau ¢popma
curHaia OyzeT He COOTBETCTBOBaTh ()OpME CHUTHaja NMPUBEACHHON HE PHUCYHKE
BBIIIIE, TO HYHO NnpoBecTu «KomMneHcanmnio npoOHUKOB).

Buumanue

A Bo wusbexanue yngapa TOKOM BO BpeMs HCHOJIb30BaHHUS MPOOHHUKOB
HE00X0UMO YOEIUThCSI B XOpOILEH H30JISLMU IMPOBOAOB MPOOHUKOB, a
TaK)Ke BO BpeMsl MOJKIIIOUEHUS K MICTOUHUKY BBICOKOTO HAIPSKEHUS HY>KHO
n30erarb KOHTAaKTa ¢ METAITIMYECKUMU YacTsIMHU MPOOHUKA.

IMoackaska
BrixogHoli cHTHam Ha KOHHEKTOpPE KOMIIEHCATOpa MPOOHUKA HCIIONb3YeTCs
TOJIBKO OJIA peFYJ'II/IpOBKI/I KOMIICHCAIIUN HpO6HI/IKa 1 HC MOXKET HUCIIOJIB30BATHCA IJIA

KaJIMOPOBKHU.

8
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KomneHncanusi npoOHUKOB

Bo BpEMA IIEPBOro HCIIOJIb30BaHUA HpO6HI/IKa HYXXHO MNPOBCCTU €ro KOMIICHCAIIUIO
IUISL TOTO, YTOOBI COIIacoBaTh BXOAHOHM KaHal ocumiutorpada u npoOHUK. [IpoOHUK,
HE HpOHIGI[HII/Iﬁ nmponecCc KOMIICHCAUUHU WJIW HE TOYHO KOMHGHCI/IpOBaHHLII\/JI, MOXKET
IMPUBCCTHU K OLIMOOYHBIM MJIH HETOYHBIM N3MCPCHUAM. Iarn nponecca KoOMICHCalunu
pOOHMKA:

1. Ocymecrutey maru 1, 2, 3 u 4 u3 npeasiaymeil massl «IIpoBepka
(pyHKUMOHMPOBAHMS.

2. llpoBeputh  OTOOpakaemyro  (opMy CcuUTHaJa ©  CPaBHUTh C
HUKEYKa3aHHBIMHM PUCYHKaMHU.

- " b~ - \“~— h
[Tepexommnencanus [IpaBuibHas KOMIIEHCALIMS Henokomnencanus
Puc. 1-8 Komnencanus npoGHUKOB
3. Ucnons3yiite HEMETAIIINYECKYIO OTBEPTKY JUTS HaCTpPOUKH

PETYITMPOBOYHOTO OTBEPCTHS HA MMPOOHMUKE O MOMEHTA, MTOKA Ha IKpaHe He
0TOOPA3HUTCSI CUTHA, COOTBETCTBYIOIINN «ITPABHIBHON KOMITCHCAIHI.
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Kparkuit 0030p nepeaHeil maHesu
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Puc. 1-9 O630p nepenueit nanean

Tabnuua 1-1 IosicHenus k nepenHeil manenn

Ne IHosicuenue Ne Ilosicnenue

1 Knomnka ynpasnenust MEHIO 11 | Kuonka nuranus

2 LCD 12 | IToptr USB HOST

3 MHoro}yHKINOHATHHBIT 13 YHpaBJ'IeE-II/Ie TOPU30HTAIBHOU
perynarop CHUCTEMOH

4 Knomnka menro pyHKuni 14 | Knomka HacTpoek MEHIO QYHKIIUHA

5 HaBurannoHHsIl perynsaTop 15 YTIPaBIICHHE BEPTHKATLHON

CUCTEMOH

Knonka ynanenus Bceit

6 16 | Bxozapl aHaIOTOBOTO CUTHANA
nHpopMaru

7 ABTOMaTHUYECKOE OTOOpakeHHE 17 KHnomka 3anmcu/Bocripon3BeieHUS
curHaa (OCLUIIIOrPaMMbI) CUrHasa

8 KHorka 3anmyck/ocTaHOBKa 18 | YnpaBnenue 3amyckoM

9 KHonka ennHUYHOTO 3amycKa 19 | Bxox BHemHero 3amycka

10 Kuonku BcTpoeHHOM 20 Paznem xommeHcaTopa/3a3zeMiIcHIS
CIpaBKH/pacrieyaTka npoOHUKa

10
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1. BeegeHue

Kparkuii 0030p 3aaHeil maHeu

1.

RGO

HAZARDOUS VOLTAGE INSIDE
DO HOT FEMOVE THE COVER UNLESE B SPECIFIED PERBONNEL.
WARNEG:

5 4

Puc. 1-9 O630p 3aaHeit nanenn

Pyuka
B BepTHKaIbHOM TONIOKEHUH PYYKH OCIHILIOTpad) MOXKHO YJOOHO MEPEHOCHTH.
Korpa py4dka He HCIOIB3YETCS, MOYKHO JIETKO €€ OITyCTHUTh.

LAN

C nmomompio 3TOrO paskema ocHuwuiorpad MOAKIOYAeTcs K CeTh Ui
OCYIIECTBJICHUS IUCTAHIIMOHHOTO KOHTpoJisi. JlaHHBIA ocIuuiorpad oTBeYaeT
tpeboBanusM npubopoB LXI-C 1 MOkeT OBICTPO OPraHU30BATH UCTIBITATEIBHYIO
CHCTEMY.

USB DEVICE
C momompto 3Toro mopta moxakitodaercs PictBridge-coBmecTumbiii mpuHTEp IUTS
OCYIIIECTBJICHUSI PACMEUaTKH CUTHAJIOB WJIM TIOIKIIOUACTCS KOMITBIOTEpP, YTOOBI
OCYIIECTBIATh YOPABICHHWE OCIHIUIOTPagoM MOCPEICTBOM IMPOrPAMMHOTO
obecrieueHusI.

BrbiIxoa 3amycka
Korma ocmwmiorpad mpowsBen OIUH 3amyCK, Yepe3 ATOT MOPT BBIXOAUT OJUH
CHUTHAJI, OTPAXXEHHBIH € TEKyIeH CKOPOCTHIO 3aXBaTa OcIuIorpaga

OTBepcTHE MO 3aMOK
MOXHO HCHONB30BaTh 3aMOK 0O€30mMacHOCTH (TMPHOOpETaeTCs OTAEIBHO), 3aMOK

MOAKIIOUAeTCS dYepe3 JITO OTBEPCTHE W NPUBS3BIBAcT ocmwuiorpad K
11
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6.

12

OIIPEJCIICHHOMY MECTY.

Pasbem nutanus AC
BxomHoe oTBepcTHE VIS MOJKITIOYEHHS K HCTOYHHUKY MUTAHUS IEPEMEHHOTO TOKA.
Y nmamHOTrO Ocumuiorpada cieaywomue TpeboBaHus K mwmraHuio: 100-240 'V,
45-440 Hz, CAT II. Vcnonb3ylTe KOMIUIEKTHBIN ILIHYp [JSl TOAKIIOYEHHS K
UCTOYHMKY THTaHus nepeMeHHOro Ttoka AC. Haxarmem KHONKM THUTaHUs Ha
MepeIHel TaHeTn MOXKHO 3aIlyCTHTh paboTy mpudopa.

IIpenoxpanurean

Hcnone3yiiTe nmoaxoqdmui No IMapaMeTrpaM IpEeNOXpPaHUTEb, €CIU €r0 HYXKHO
3ameHuTh. [lapamerpsl npenoxpanurens: 250V, T2A.

PykoBoacTBo nonb3osatena DS2000

1. BeegeHue



1. BeegeHue
Kparkue cBegeHust 0 GyHKUMSAX NepeaHeld MaHEJH

Opransl ynpapjieHHSI BePTHKAJIBLHOM CHCTEMOM

POSITION

% n @IZ AHaJIOIOBbIC BXOJHBIC KaHAJIBI.

MeTku KaHaJlOB pa3HOTo I[BETa, KPOME ATOrO
I[BET CHUTHaJ]a HAa 3KPAHE COOTBETCTBYET IIBETY
pazbema BXOJHOro kKaHaja. Haxkatue Ha mo0yro
KHOIIKY TPUBEAET K OTKPBITUIO MEHIO KaHaJOB,
MIOBTOPHOE Ha)KaTHE BBIKJIIOYUT KaHAJI.

MATH . paxamme stoit xmomxn OTKPBIBAET

MEHI0O MAaTeMaTHYeCKHX onepauuii. MOoxXHO

BBIOpAaTh TaKWe OINEpaldu KaK CJIOKEHWE, BBIYUTAHWE, YMHOXXEHHE, JEJICHHE,
bricTpoe npeobpazoBanue dypbe, J0rHuecKkue onepanny U BbICIINE MaTeMaTHUYECKHE
oIepaLuu.

: Haxxatme 3TOM KHOMKHM BKJIIOYAET (PYHKIIMIO OMOPHOTO CHUTHaita. MOXXKHO

CpaBHI/IBaTI) I/I3Mep$IeMI)II‘/JI B I[aHHBIﬁ MOMCHT CHUTHAJI C OHOpHBIM CUTHAJIOM U BBISIBUTH
HeI/ICHpaBHOCTL IICIIN.

VERTICAL & POSITION: y3vensier HacTOAIIEE BEPTUKAILHOE MONOKEHHE CHIHANA
KaHana (OCHIJIOrpaMMbl). BpalieHue 1o 4acoBoii cTpeske yBeIMUMBAET CMEIIEHHE,

BpallleHuE TIPOTHUB YaCOBOM CTPEJIKM YMEHbINIAEeT cMelieHne. B mporecce cmenieHus
OCIMJIOTPaMMa MOXET JBUTaThCS BBEPX WM BHHU3, OJHOBPEMEHHO C 3TUM B JICBOM
HIDKHEM YTIIy 9KpaHa MOsBIseTCs MH(OpPMAIUS O CMEIICHUU B PEalbHOM BPEMEHU

POS: 930.0mv

(Harpumep: 4 ). Haxarue Ha peryiasTop CMELIEHUS NPUBEIET K
OBICTPOMY BO3BpATy BEPTUKAIBHOTO CMEIIIEHHS HA HOJb.

VERTICAL 2 SCALE: ;5\ ehser BEepPTUKAJIBHBIN MacmTad kaHama. Bpamenue mo
YacOBOM CTpENKEe yMEHBIIaeT wmaciirad, BpalleHue MPOTUB YACOBOM CTPENIKH

YBCIINYUBACT MacmTao. OI[HOBpeMCHHO C OTHMM BHH3Y OJOKpaHa IMOABIACTCA

uapopManMs o MaciiTabe B peanbHOM BpEMEHH (HalpuMep: ~__ "\

Haxarue Ha perynarop cMelieHus NpUBOAUT K OBICTPON cMeHe criocoba HaCTpOUKH
BEPTUKAIBHOTO MaciuTaba - «I'pydas HacTpoiika» uinn « TouHast HacTpoiKay.

u :  KHOnKM QYHKIMM JekoaupoBaHus. Haxarue Ha
COOTBETCTBYIONIYI0 KHONKY OTKpBIBaeT MeHIO (yHKIuH nexkoaupoBanus. DS2000
HOJIEPKUBAET NapaJIEIBHOE U IIPOTOKOJIBHOE JEKOJUPOBAHHUE.

13
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RIGOL 1. BeegeHue

Opransl ynpaBjieHUSI TOPU30HTAJBLHON CHCTEMOM

@ . Haxatue »5>TOM  KHOOKH

OTKPBIBACT MCHIO FOpHSOHTaJII)HOfI
CHCTCMBI. MoxH0o BKJIIOUATh n

BBIKJIKOYATh (bYHKITHIO 3aEPKKH
pa3BEpPTKH OCHWIOTPAMMBI M HM3MEHSTh PEKHUM BPEMEHHON pPa3BEPTKHU, MEHATH
peKHM TOYHOH WM TpyOOH HACTpOWKHM MacmiTada, a TakKe MEHSATh HACTPOMKHU
BCIIOMOTaTEIbHON FOPU30HTATILHOM CUCTEMBI.

HORIZONTAL .22 SCALE: [[3vensier BpeMEHHYIO pa3BepTKy TOPH3OHTAIBHOI

CUCTEMBI. BpamieHue 1o 4YacoBOM CTPENIKE YMEHBIIAET BPEMEHHYIO pPa3BEPTKY,
BpallleHUE IMPOTUB YACOBOM CTPEJIKM YBEIMYMBAET BPEMEHHYIO pa3BEPTKY.
OnHOBPEMEHHO C ATHUM BBEpXY SKpaHa HOSBISAETCS HHPOpMAIUs O BPEMEHHOU

pa3BepTKe B peajJbHOM BpEMEHM (Hampumep: ). Haxarue nHa perymnarop

MIPUBENET K OBICTPOMY MEPEKITIOUEHHUIO B PEKUM 3aTEPKKU PA3BEPCTKHU.

HORIZONTAL =2 POSITION: y3yenser cMemenne 3amycka. Bo BpeMs BpaieHus
peryisTopa TOYKa 3allyCKa CMEIAETCs BIIPABO WM BJIEBO OTHOCUTENIBHO LIEHTpA
9KpaHa. B mpouecce M3MEHEHMs CUTHaJIbl BCEX KaHAJIOB CMEIIAIOTCS BIIPABO WM
BJIEBO, OJHOBPEMEHHO C 3TUM B IPAaBOM BEPXHEM YNy OSKpaHa MOSBISIETCS
uHpOpMaLUsi O CMENICHHHM 3allycka B  pPEaJbHOM BpEeMEHH (HampuMmep:

). HaxxaTe Ha perynarop mpuBeleT K ObICTpoMy cOpOCy CMEIIEHUs

3armycka (MU cOpocy CMEIICHUS 3aJIeP>KKU Pa3BEPTKHU).

Opranbl ynpaBjeHHsl 3aIyCKOM

‘ Haxxatue »TOM KHONKM MEHSAET pEeXUM

3amycka Ha Auto, Normal mmm Single, momcBeTka
BKJIIOYaE€MOT0 PEKMMa 3aITyCKa 3ar0paeTcsl.

TRIGGER ) LEVEL: WU3MEHSIET YPOBEHb 3aIyCKa.

Bpamenne 1o 4acoBOW CTpeNKe YBEJIMYHUBAET
YPOBEHb, BpallCHHE MPOTHUB YACOBOM CTPEIIKU

PykoBoacTBo nonb3osatena DS2000



1. BeegeHue RIGOL

YMEHBIIIAET YpOBEHb. B mporecce M3MEHEHUs JIMHUS YPOBHS 3allyCKa CMELIAeTCs
BHU3 WJIH BBEPX, OJHOBPEMEHHO C 3THM MOSABIsETCS HH(POPMALKS B paMKe 00 ypOBHE

3aIlyCKa B peaJbHOM BPEMEHHM (HapHUMep: ). Haxxatue Ha perynsatop

MIPUBOAMT K OBICTPOMY COpOCY YPOBHS 3aIlycKa Ha HOJIb.

@L Ha)XaTHUE ATOM KHOMKHK OTKPBIBAET MEHIO 3amycka. JlaHHbI ociumuiorpad

npeaoCTaBIACT p33H006p33HI)IC BHUBI 3aI1yCKa.

‘B pexume 3amycka Normal wim Single Hakatue Ha 3Ty KHOIMKY MPUBOIUT K

00pa30BaHMIO OTHOTO MPUHYIUTEIHFHOTO CUTHAJIA 3aITyCKa.

15
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RIGOL 1. BeegeHue
O6mmii copoc (yaaneHue Bceil MH(pOPMALNHN)

Korga ocuwuiorpad Haxomurcss B pekume pabotrel «RUN», ToO

p\ Haxxarue 3Toi1 KHONKK y#aJIsieT BCE CUTHAJIBI Ha 3kpaHe. Hanpumep,
CLEAR

Ha4yMHAET MMOKa3bIBaTh HOBBIM CUTHAJI.

Ynpasiienne padoroii mpudopa

Haxarue  paHHOW  KHONKM  MEHSIET  peXHM  pabOThI

~ ocmuniorpada Ha «3amyck» wim «OcranoBkay («RUN» wim
«STOP»).
B pexnme «3amyck» KHOIKA OJCBEUYNBACTCS HKEITHIM.

B pPEKUME «OcTaHOBKAa» KHOIIKA IMOACBCYHNBACTCA KPACHBIM.

OnHokpaTHbId (eIMHUYHBIH) 3aNMyCK

Haxxatme 5TOM KHOIKM HPUBOAHUT K BKIIOYEHUIO PEKUMA
3amycka «OZHOKpaTHbIN 3amyck». B aToM pexxume HakaThe Ha

KHOIIKY MpHUBEIET K HEMEAJIEHHOMY 00pa30BaHUIO

OJHOI'O CUIrHaJia 3aIryCKa.

ABTOMaTH4YeCKOe MOJIYY€HHE OCHMUJIJIOrpaMMbl CHIHAJIA

Haxarue 51Ol KHONKM BKJIHOYaeT (YHKIMIO aBTOMAaTHYECKOU
HacTpoiiku curHama. [Ipubop commacHO BXONAIIEMY CHUTHATY

aBTOMATUYECKU HACTpanBaeT BEPTUKAJIbHBIN MacIirao,
TOPU30HTAJIBHYI0O BPEMEHHYIO Pa3BEPTKY U PEXUM 3alyCKa, YTO
JenaeT OTOOpakeHHWEe CHrHaja Jiydine. BHUMaHWe: Ui aBTOMAaTHYECKOTO PEXHMa
94acToTa TECTUPYEMOTO CHUTHaia JokHa ObiTh He MeHee 50 Hz, xoaddummeHT
3aroyiHeHusl kaHana Oonee 1%, a MmuHuManpHas amruutyga 20 mVpp. Eciau curnan
BBIXOAWUT 3a OTU paMKH, TO TIOCJIIC HaXarud Ha 3Ty KHOIIKY [IIOABUTCA
uHpopMaimonHoe OkHO «Auto COoit!», W B MeHIO, BO3MOXHO, HE OyIeT
MOKa3bIBaThCsl (PYHKIUS OBICTPOTO H3MEPEHHS MTApPaMETPOB.

16
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1. BeegeHue

MHOropyHKIHOHAJIBbHBIN PEryJasiTtop

Hacrpoiika ApKOCTH CHrHAJIA:

Korna ocymectBiaTecsi pabora C peryiasiTopoM BHE MEHIO
(MEHIO CKpBITO), BpalleHUE ITOTO PETYIATOpa H3MEHSET
SPKOCTh CUTHaJIA. SIPKOCTh MOYKHO MEHATH B pamkax ot 0% 10
100%. Bpamenue peryasaropa IO YacOBOM  CTpeJKe
YBEIIMYMBACT SIPKOCTh, IPOTHB YaCOBOH — YMECHBIIAET.
Haxarue Ha perynarop BbIcTaBiseT sipkocTh Ha 50%.

Taxke MOXHO Ha)XXaTb 2 SpxocTte curHama s

HaCTPOMKHU SIPKOCTH.

MHoro(pyHKIIHOHAJIBbHBIH peryasaTop: (Bo BpeMsi ero padoTbl TOPUT MOACBETKA)
Bo Bpemsi paGoThl ¢ peryisiTopoM B MEHIO TMOCJE HaXkaTHs 000 KHOIKH MEHIO
BpAIICHUEM 3TOTO PETyJIATOpa MOXKHO BBIOPATh JII0OOE MOAMEHIO, a 3aTeM BBIOpAaTh
€ro, HaXkKaB Ha PEryasTop. Takke ¢ MOMOILIBIO 3TOTO PETYISATOPA MOKHO U3MEHSThH
nmapamMeTpbl, BBOAUTHL Ha3BaAHUA JOKYMCHTOB H IP.

HaBurauuoHHbIN PperyjasiTtop

JlaHHBII PETYNATOpP HCIONB3YeTCs Uil  OBICTPOM
HACTPOWKH/BBHIOOpAa YHCJICHHBIX IIApaMETPOB W3
Oonplioro  Auamna3zoHa. BpaimieHue 10  9acoBoi
cTpenke (IPOTHUB YacOBOM CTPENKH) YBEIMYHUBAET
(yMeHbIIaeT) mapaMeTpbl; BHYTPEHHUH pETYISTOP
OCYULIECTBIISIET TOYHYIO HACTPOMKY, BHELIHUI rpyOyto
HAaCTPOMKY.

Hanpumep, Bo Bpemsi BOCHpPOM3BEIEHUS CUTHAlA C
MOMOIIIbIO JTAHHOTO PErYJSITOpa MOXHO OBICTPO
BBIOpaTh HYXKHBIN Kanp (MeHIo «Tekymuit kaap»). B moqo0HBIX MEHIO TakKe MOXKHO
BbIOMpaTh BpeMs OmokupoBku 3amycka (HoldOff), mactpoliku nmmmynbca, mepuon
rpagueHTa u ap.

17
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MeHwo QpyHKIUM

[ ‘\\\ [ |\ — \h Measurel: 1,5carme na 3Ty KHOIIKY NPUBOJUT
Q) Q) oy
K BXO/y B MEHIO HacTpoek u3Mepenui. [locie

e A\ ;}’ Utilit \!\ HaKaTusl Ha KHONKY MOXHO BBIOpaTh
\ Y
\\m N/ HAaCTPOMKY HW3MEpPEHHH, W3MEpEHUue BCeX

napaMmeTpoB, (YHKIUIO CTaTUCTUKA M Jp.

HaxxaB Ha kHOMKY MENU Ha JIEBOM CTOPOHE 3KpaHa, MOXKHO OTKPBITh MEHIO 24

MapaMeTPOB U3MEPEHHUS CUTHAJIA, 3aTEM Ha)KaTh HA COOTBETCTBYIOILYI0 KHONIKY MEHIO
Il OCYWIECTBIICHUSI M3MEPEHHN «HA)XXaTUEM OAHOM KHONKW». M3MepeHHbIe
MOKa3aHUsi 0TOOPA3SATCS B HIDKHEW YacTH dKpaHa.

‘ Haxatne 3TOi KHONKM HNPUBOIUT K BXOJY B MEHIO HACTPOEK BBIOOPKHU.

MoskHO BBIOpaTh GyHKIUH CITOCO0A MOTYUYSHHUS, TITyOUHBI ITAMSATH U CIIIaKHBAHUS.

= Haxxatne 3TOl KHONKM TPHUBOAUT K BXOAY B HHTepdEHC XpaHEHUS U

UCIOIB30BaHus (ailyioB. Buabl 10KyMEHTOB, KOTOPbIE MOXKHO XPaHHUTbh, BKIIIOYAIOT B
ceOsi: XpaHEHHE TPACKTOPWUH, XpAaHCHWE CUTHAJa, XPaHEHHUs HACTPOEK, XpaHEHHE
nzoopaxennit nian CSV. IlomnepkuBaioTcss BHYTPEHHUE M BHEIIHUE HCTOYHUKH
XpaHEHUsl.

‘ Haxxarue 31011 KHONIKM IPUBOAMUT K BXOJY B MEHIO KYPCOPHBIX U3MEPEHUU.

[Ipubop mnpenocramisier 3 pexuMa KypcOpHBIX M3MepeHuil: PyuHoe wu3mepeHue,
OTCJICKMBAOILEE U3MEPEHUE U aBTOMATHYECKOE U3MEPEHHUE.

I Haxxatne >TOM KHOIIKHM MNpUBOAUT K BXOAY B MCHIO HACTPOCK 3KpaHa.

MoxHO BI)I6paTI7 THUII OT06pa)K€HI/I$I CUrHajia, BpEMs IIOCICCBCUCHUA, SAPKOCTH
CUrHalia, CCTKy 3KpaHa, ApKOCTb CCTKU 3KpaHa U BpEMs IMOKa3a MCHIO.

Utility: Haxcarie ortoit xeomkn OPUBOAUT K BXOAY B MEHIO HACTPOEK CHCTEMBI.

Hacrpoiika ¢pyHKIUI 1 TapaMeTpOB CUCTEMBI, HAIIPUMED, TTOPTHI, TUHAMUKH, S3BIK
ap. Kpome »aToro mnopmepkuBarOTCsl HEKOTOpBIE JOIMOJHHUTENbHbIE (PYyHKLUH,
Hanpumep, Tect Pass/Fail, 3anucek curHana, HACTPOMKHM pacriedaTky u Jp.
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1. BeegeHue

3anuch, CHUrHaJja

OcranoBka Bocnpoussenenune/Ilayza 3amnmch

3anuch: HaxaTne Ha KHONKY MPHUBOIMT K Hayaly 3alMCH CHUTHajla, KHOIKA
MMOACBCYHBACTCA KpPAaCHBIM LIBCTOM. KpOMG 9TOT'0 KHOIIKa IMOACBCYHMBACTCA KPACHBIM,
KOT'1a BKJIIOYCH PCIKUM TMOCTOSTHHOM 3aICH.

BocnpousBenenue/Ilay3a: B pexxume OCTaHOBKM WM May3bl HaKaTHE HAa KHOIKY
MPUBOAUT K BOCIIPOU3BCACHNIO CUTHAJIA, IOBTOPHOC HAXKATHUC ITPUBOJUT K BpCMeHHOI\/'I

IMPHUOCTAHOBKC, B 3TO BPEMA KHOIIKA IMTOACBCYHUBACTCS KCIJITHIM LIBETOM.

OcranoBka: Haxarue Ha KHOIIKY H[OpHUBOAUT K OCTAHOBKC 3allMCH HJIU
BOCIPOU3BCACHHA. Knomnka IMOACBCYHUBACTCA OPAHIKCBBIM LIBETOM.

Pacneuarka

Haxkxatne Ha KHOIKY IPUBOAWT K pAacledaTke WIM COXPaHEHUIO

uHpopMmaruu dkpana Ha USB-Hakormurens. Eciu B TeKymuii MOMEHT
noakmoueH  PictBridge-coBmectumblii  TpuHTEp, W TPUHTEP
HaXOAUTCS B PEKUME OXKHMJIaHUSI, TO HAKATUE HA KHOMKY MPHUBEAET K
pacrieuarke. Ecnu mpunTep HE moakitodeH, Ho moakiatoueH USB-nakomutens, TO
Ha)KaTHEe Ha KHONKY MpPHUBEACT K COXPAaHEHUIO HWH(POpPMAIMM DSKpaHa Ha OSTOT
HakormuTenb B Qopmare .bmp (ecim BeIOpaH ¢dopmar coxpaHeHws, To (aiim OymeT
coxpaneH B 31oT ¢opmare). Ecim mpuntep um USB-Hakomwurtens TOIKITIOUCHBI
COBMECTHO, TO IIPUOPUTET OTIAETCS IPUHTEPY.

19
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RIGOL 1. BeegeHue

IMoab30BaTeabCKUl MHTEPQeEnc

Ocuumnorpadst cepun DS2000 ocnamrarorcst 8-mu marorimoBbiMu LCD TFT skpanamu
¢ pazpemearneM WVGA (800%480), otoOpaxkarortumu 160000 1iBeToB. CTOUT CKa3arh,
YTO MIMPOKOPOPMATHBIM 3KpaH U3 14 KIETOK MO3BOJIAET MOJIb30BATEI0 HAOMIOAATh
OoJee «TMTENBHBIIN 110 BPEMEHU CHTHAIL.

i1 2 3 4 ] & 7 g 9 1011+

o
+
- /

RIGOL [ 50000

! 12 13 14 15 la+

Puc. 1-11 Ilonp3oBarenbckuit mHTEPEIHC

1. ABTOMaTH4YeCKOe H3MepeHue apaMeTpoB
[IpenocraBnenne 12-tu  ropusonTanbHbix (HORIZONTAL) u 12-tm
BepTukaibHbIX (VERTICAL) usmepsembix napamerpoB. HakaTtue KHOMOK ¢
JIEBOM CTOPOHBI 3KpaHa IO3BOJIAET OBICTPO OTKPBHITH COOTBETCTBYIOLIMM
u3MepsieMblid  mapametp. [IpoAomKuUTENbHBIM — HaXKaTUEM Ha  KHOIIKY

|@lMO}KHO NEPCKIOYATh BEPTUKATIBHBIC U TOPHU30HTAJIBHBIC ITApaMCETPHI.

2. MeTKa KaHaJIa/CUrHAJIA
Pa3nbie kaHadbl MMEIOT pa3HbIE I1[BETA, IBET KaHajla M LBET CHUTHaja
OANHAKOBEIC.

3. Cocrosinne padoTsbl
Cocrosinus pabotel BritoyatroT: RUN (pabora), STOP (ocranoBka), T'D
(mpomsBenen 3amyck), WAIT (oxunmanue) u AUTO (aBTOMaTmdeckwuii

20
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1. BeegeHue RIGOL
PEXKUM).

4. I'opusoHTaIBLHAA pa3BepTKA
® [Jloka3pIBacT INPOMEKYTOK BpPEMEHM, BBIPAKEHHOE KaXKIOM KIIETKOU
BBIIIE TOPU3OHTAIBHON OCH DKpaHa.

® lcnomssyst peryistop HORIZONTAL .22 SCALE:  voxHO u3MeHATH
JaHHBIN HapaMeTp, quana3oH HacTpoiiku ot 2.000 ns 1o 1.000 ks.
5. Yacrora BHIOOPKH/INIyOMHA NAMSATH

® Jloka3zpiBaeT TEKyHIyl0 TIyOWHBI TAMATH M YacTOTy BBIOOPKH
ocruiorpada.

® lcnomssyst peryistop HORIZONTAL .22 SCALE:  voxHO u3MeHATH

JAHHBIN MapaMerTp.

6. IlamATh curHaJa
[Toka3epiBaeT cxeMaTnyeckoe M300paKeHHE MPOMEKYTKA CUTHAJA B MaMSITH,
KOTOPBIN B JaHHBIIT MOMEHT OTOOpa)kaeTcsl Ha IKpaHe.

CHTHAI Ha 3KpaHe

7. MecTo 3amycka
[Toka3bIBaeT MeCTO 3alyCcKa CUTHAJIa HA SKpaHE U B MaMSTH.

8. CMmemieHue 3amycKa

Wcnoms3ys perymstop HORIZONTAL 22 POSITION ' yiop0  M3MEHSTH
JaHHBIA mapameTp. Haxkas Ha perynsarop, mapaMeTp aBTOMAaTHYECKH
cOpocHTcs Ha HOJIb.

9. Tun 3anmycka
[Toka3piBaeT Tekyluil BbIOpaHHBIM THI 3allycka W yciioBus 3amycka. [Ipu
pa3HbIX BBIOpPAHHBIX THIIAX 3alycKa IIOKA3bIBAIOTCS pa3HblE 3HAYKH.

HaanMep, 3HA4YO0K « )) YKa3bIBACT, YTO 3aIllyCK OCYHICCTBIACTCA II0

nepegHeMy (pOHTy CUTHaa.

10. McTouyHHK 3amycKa
[TokaspiBaeT Texymuit nuctounuk 3amycka (CH1, CH2, EXT unu ropoxckas
anekTpoceTh). [Ipu pa3HbIX BHIOpaHHBIX UCTOYHUKAX 3aIlyCKa MOKAa3bIBAIOTCS
pa3HbIe 3HAYKH, a TAK)KE MEHIETCS IIBET 00IaCTH IMapaMeTpoB 3aIycKa.
Hanpuwmep, [l 03HaYaeT, YTO MICTOYHUKOM 3amycka BelOpaH kaHan 1 (CH1).
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11. YpoBeHb 3amycka

3nagox KEl ¢ mpaBoil CTOPOHBI DKpaHa SBISCTCS METKOHW YPOBHS
3aIycKa, a BEpXHHUI TMPaBbIil Yoy 3TO BEIMYHHA YPOBHS 3aITyCKa.

[pu ucnonssosanun perynstopa TRIGGER =2 LEVEL g usmeHeHus
YPOBHSI 3allyCKa BEJIMYMHA IapaMeTpa YPOBHS 3allyCKa H3MEHSETCS
BMECTE CO CMEIICHHEM BBEPX WJIM BHU3 3HauKa Kl

Buumanue: Ipu 3aIllyCKE IO Claay, 3allyCKE IO HCAOCTATKy aMIIIUTYAbL

UMITYJIbCA WJTU 3aITyCKe M0 M30BITKY aMIUTUTYAbl HMITYJIbCa €CTh JIBa 3HAYKa
ypoBHs 3armycka (B n KH).

12. Beprukaabnbiii MacmuTad kanaaa 1 (CH1)

[TokaswsiBaer Hampspkenune kanana 1 (CH1), mpencraBieHHOoe Kaxkmou
KJIETKOHM CHTHAJIa B BEPTUKAJILHOM HalpaBJICHUH Ha SKpaHe.

Wcnonssyst peryastop VERTICAL 2 SCALE:  yokHo u3MeHATH

JAHHBIN MapaMerp.
Kpome 3TOro, comiacHO TEKyIIMM HAacCTpPOMKaM KaHajla TaKKE MOXKHO
IPUCBAaUBaTh METKHU: TUII CBs3M Kanana (Hanpumep, Ell), orpannuenne

MIPOITYCKHOM CITIOCOOHOCTH (HampuMep, ).

13. BeprukaabHbliii MacuTad kanamaa 2 (CH2)

[TokaseiBaer Hampspkenune kanana 2 (CH2), mpencraBiieHHOE Kaxkaou
KJIETKOUM CHTHAJIa B BEPTUKAJILHOM HalpaBJICHUH Ha SKpPaHe.

Vcnonssyst peryastop VERTICAL 2 SCALE:  yokHo u3MeHATH

JAHHBIN MapaMmerp.
Kpome 3TOro, comiacHO TEKyIIMM HACTpPOMKaM KaHajla TaKKE MOXKHO
[IPUCBaNBaTh METKU: TUI CBSA3M KaHaja (Hampumep, H), OrpaHUYEHUE

MIPOITYCKHOM CIIOCOOHOCTH (HaImpuMmep, ).

14. UudopmannoHHOE OKHO
[TokaseiBaeT HHpOPMALIUIO.

15. ObaacTh yBenoMIeHH I
[loka3piBaeT CHCTEMHOE BpeMs, 3HAYOK MapaMeTpa 3ByKa M 3HAYOK
USB-naxonurens.

CucreMHOE BpeMsi: OTACIBHO IMOKA3bIBACT Yachl U MHHYTHI B (hopMate
«hh:mmy. Bo Bpemsi pacrieyaTku WU COXpPAHCHHS CHTHAIa BBIBOJIUT
nH(OpMAIMIO O BPEMEHH 3aBepIICHUH omeparuu ¢ ¢aimom. Haxmure

= Cucrema 2 CHCTeMHOE BpeMs /Ul HACTPOHWKM CHCTEMHOTO

BpPEMEHH, HaCTPauBaTh AaTy MOXKHO B cieayomeM (opmare:

PykoBoacTBo nonb3osatena DS2000
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yyyy-mm-dd hh-mm-ss (roq-mMecsn-ancio  4achbl-MUHYTHI-CEKYH/IBI).
® 3HauoK 3ByKa: KOIZa 3BYK BKIIIOYEH, B JaHHOH oOiacTu oToOpa)aercs

smadok &l . Haxmure < 3BYyK Ui BKIIOYEHHS HWIU

OTKJIFOUEHHUS 3BYKa.
® 3payok  USB-nakomurens:  korma — ocumiuiorpad — ompeaessier
noakmodeHHblil USB-HaKkonuTe b, 0TOOpaskaeTcs 3HAUOK ke,

16. MeHI0 onepanuii
HaxaB Ha m00y10 KHOTKY, MOXXKHO aKTHBHPOBATh COOTBETCTBYIOIIEE MEHIO.
CrucoK 3Ha4YKOB, KOTOPBIE MOTYT OTOOPa)KaTbCsi B MEHIO:

[Toka3blBaeT, YTO MOXHO HCIIOJIB30BaTh MHOTIO(YHKLIHNOHATIbHBIHN
peryisaTop HepeAaHed  maHeIu A s BblIOOpa  KaTeropuu

napameTpoB. [logcBerka O 3aropaercs, €ClM MapaMeTpbl MOXKHO

HACTpPauBaTh.
- TloKasblBacT, 4TO MOKHO HCIIONB30BaTh &  JUIS  M3MEHEHHS

napameTpoB. [Toaceerka O 3aropaeTcsi, Korja BBOAATCS TTapaMeTphl.

ek,
e

HOKaSLIBaeT, YTO MOKHO HCIIOJIB30BaTh HaBﬂFaHHOHHbIﬁ peryjaaTop

JUTsE OBICTPOM HACTPOHKH/BBIOOpA ITAPAMETPOB.

Lbj HOKEBLIBaeT, YTO HMCIIOJIB30BAJICA 0 JJIA HaCTPOﬁKH napameTpoB, a

3aTeéM O HaXajau JJIA YCTAaHOBKHU CPEAHEIO 3HAUCHUA ITapaMeTpa.
. HOKEBBIB&GT, 4TO B TCKYIIEM MCHIO €CTh HCCKOJIBKO ITYHKTOB.
- HOK&SBIBEICT, 4TO B TCKYIIEM MCHIO €CThb MCHIO CJICAYIOLICTO YPOBHH.

- Haxxmure 9TY KHOIIKY UIA BO3BpaTa B IIPCAbIAYIICC MCHIO.

Buumanue: B HmKHEM JIEBOM yriay MCEHIO onepam/lﬁ TAKIKC MOTYT IIOKa3bIBATHCS
CICAYIOMMUC KHOIIKKW HAIIpaBJICHUWA:

o TToKa3bIBAET, YTO MOKHO OTKPBITH CIIEAYIOLIYIO CTPAHHUILY MEHIO.
E& ITokasbiBaet, 4TO MOXKHO IPEABIIYIIYIO CTPAHHUILY MEHIO.
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Hcnoabp3oBanue 3aMKa 0€30IIaCHOCTH

Ecimu HeoOXxomumMo, TO MOXKHO WCIIOJIB30BaTh 3aMOK 0€30mMacHOCTH (mpuolOpeTaeTcs
OTACILHO) JUISl IPUBS3BIBAHUS OcImuiorpada K GukcupoBaHHOUH no3umun. [[iist aToro
HYXHO BCTaBUTL 3aMOK B OTBCPCTHUC B HAIIPABJIICHHU ICPICHAUKYIISIPHOM SaIlHCI\/JI
MaHCJIN U INPOBCPHYTH 3aMOK I10 JaCcOBOU CTPCJIKC IJId 3allMpaHus, 3aTCM BBLITAIIUTH
KJTFOY.

OTEEpCTHE 33MKA
OezomacHOCTH

Puc. 1-12 HUcnonb3oBanue 3aMka 0€30IaCHOCTH

Buumanue: He BcTaBmsiiTe TNOCTOPOHHHE TIPEAMETHI B OTBEPCTHE 3aMKa
0€30IMacHOCTH BO U30eKaHHE TTOJIOMKH IPUOOpa.

24
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1. BeegeHue

Hcnoan3oBanue BCTpOCHHOﬁ CﬂpaBO‘lHOﬁ CUCTEMDbI

CucrteMa BCTPOEHHOW MOMOIIM JaHHOTO OCLIIIOrpada BKIIIOYAET B ce0sl MOACHEHUS
K KaXXI0M KHOIIKE NepeaHell naHenu (Takxke K KHOIKaM MeHio). Haxxarue Ha KHONKY

MPUBOAMUT K OTKPBITHIO MHTepdeiica TOMOIIY, TOBTOPHOE Ha)KaTHUE CKPHIBAET

ero. UuTepdelic momoiyu rmaBHeIM 00pa3oM JIEIUTCS HA JBE YacTH: JeBas 4acTb —
«BpI100Op MyHKTa OMOIIN», MOKHO BbIOpaTh crioco0 BeiOOpa «Button» min «Index»;
npasast yacTh — «O0nacTh 0TOOpakeHUs TOMOIIIN.

Br16op myHKTa TOMOIIN O06mnactb 0TOOpaskeHHS TTOMOIITH

Button Feriod
Rise time Fall time
To lndex -
Fi
3 L

FE: 1 Y
F 4 I-" —— HWidth— g —- '-"-'IIJ’[h—H

0%

llzes. The picture s h
asured.

hMeas F'r

Puc. 1-13 CnpaBounast uHpopManus

Button:

Pexxum no ymomuanuto. B TakoMm pexume Bbl MOXKeTe MpOCTO HaXaTb KHOIKY Ha
nepegHedl NaHeNIW WM MOKPYTHUTb KakoW-1uOO pEryisiTop A OTOOpaKeHUs
uHopmaruu 00 3TON KHOMKE WM peryaarope B mosie «OO0iacTh OTOOpakKeHHS

IIOMOIIIM» (KpOMe KHOIIKH ITUTaHUA @, MHOFO(i)YHKI_[I/IOHaJIbHOFO perynﬂTopaOH

KHOIMOK IE€pPEeBOPOTa CTPAHMIl B MEHIO =/ @). I/IcnonwyﬁTeo JUIs BBIOOpA

nyHkTa «To Index», a 3aTeM Ha)XMHUTE Ha PETYIATOP IS tepexoaa B pexxum Index.
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Index:

B nmanHOM pexume wucnonbsyiite L JUIs BbIOOpa HYXKHOTO ITyHKTa IOMOLIH
(mampumep  «Ilomoca  mpomyckaHus»),  TeKylIMd  BbIOpaHHBIM  mapameTp
MMOACBCYHBACTCA OPAHXXCBBIM 1BCTOM, HAXMUTEC HaA PETYIATODP I TOJIYUCHUA
uHpopmanuu B none «OO0macTh OTOOpaKEHUS MOMOLIM. I/IcnonwyﬁTeo st

BbIOOpa myHKTa «To Button», a 3areM Ha)X)MHUTE Ha PEryIATOp ISl IEPEX0]a B PEXKUM
Button.

26
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2. HacTpoiika BepTUKanbHOM cUCTEMDbI

2. HacTpoiika BepTHKAJIbLHOM CHCTEMBbI

ConeprxaHue T71aBbI:

OTKpbITHE KaHaATa

Cpsi3b KaHaIA

OrpaHudeHre NoJ0Chl POy CKaHUS
Koaddumment ocabiienns mpoOHUKOB
NHuBepcus curnana

Macmtab BepTUKaITLHOW CHUCTEMBI
Pacmmpenue BepTUKaIbHON CUCTEMBI
Enuaune n3mepenns maciraba
Mertka kaHana

KoppekrupoBka 3anepxku
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RIGOL 2. HacTpoiika BepTUKanbHOI cuCTeMbl

OTKpLITHe KaHaJIa

B ocumminorpadax cepun DS2000 nmeeTcst 1Ba BXOAHBIX aHAIOTOBBIX KaHana CHI1 u
CH2, kpome »TOro KaxkIplii KaHal HMEET HE3aBUCHUMYIO CUCTEMY YIpaBJICHUS
BEPTUKAJIbHBIM cMelieHneM. Crocod HacTpONKH BEPTHKAIbHOM CHUCTEMBI Y 000MX
KaHaJOB IIOJHOCTHIO HACHTHYEH. B [aHHOW IiaBe B KayecTBe NpUMepa IS
00BSCHEHHS CIT0OCO0A HACTPOWKH BEPTUKAIBHOM CHCTEMBI HCTob3yeTcs kanain CHI.

[locne nocTwKeHUs CHUTHAJOM Kakoro-iubo kaHama, Hanpumep kaHaia CHI,

HA)KMHUTC  KHOIIKY B oOiacTu YIpaBJICHUA BepTHKaHLHOﬁ CHUCTEMOM

(VERTICAL) Ha nepenHeil maHenu sl OTKPBITUS KaHala.

JKpaH:

B npaBoii cropoHe skpaHa 0TOOpa)kaeTcsi MEHI0 HACTPOMKHU KaHAJIOB, OJJHOBPEMEHHO
C 9TUM BHH3Y dKpaHa 0ToOpakaeTcsi METKa KaHaia (Kak Ha puc. cHuzy). Madopmanus,
yKa3aHHas Ha METKE KaHaJla, 3aBUCUT OT TEKYILUX HACTPOEK KaHaja.

[Tocine OTKpBITHS KaHaJla HYXHO COIVIACHO BXOJHOMY CHUTHAJIy HAaCTPOUTH
BEPTUKAJBHBIN MaciiTad, TOPU3OHTAIBHYI0O BPEMEHHYIO pPa3BEPTKY, THI 3alycKa U
JIpyTUe MapaMeTphl ISl TOTO, YTOOBI MOXXHO OBLIO JIETKO HAOMIOAAaTh U U3MEPSTh
CUTHAJI.
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2. Hactpoiika BepTUKanbHOI cucTemMbl RIGOL

CBa3p KaHaJa

HactpauBass Tum cBs3M KaHajlla, MOXHO OT(UIBTPOBaTh HEHY)KHbIE CHUTHAJbI.
Hanpumep, usmepsieMblii curHan — 3T0 curHai B (opMe KBaJapaTHOM BOJIHBI,
COICPIKAIINN CMEIICHUS TOCTOSTHHOTO TOKA.

® Tun cBsa3u ycraHoBieH Kak «lloctosHubll TOK» («DCy): mpoxomst o6e
KOMIIOHEHTHI IIOCTOSTHHOTO W IEPEMEHHOTO TOKa BXOJHOTO CHTHAJIA.

® Tun cBsa3u ycraHoBiaeH Kak «llepemenHsiii Tok» («AC»): KOMIIOHEHTa
MOCTOSIHHOTO TOKA BXOJAHOTO CHUTHAJIA OJIOKHPYETCSI.

® Tun cBsa3u ycraHoBieH Kak «3eMis» («GND»): 06e KOMIOHEHTBI IOCTOSIHHOTO U
MEPEMEHHOTO TOKa BXOJHOTO CUTHAJIA OJIOKUPYIOTCS.

Haxxmure @l = Tun cBs3m, c HOMomLIoo BbIOEpUTE HYXHBIM THUIT CBA3M (I10

YMOJIYaHUIO TUI CBSI3U ycTaHOBNIEH Kak «llocTosHHbIN Tok»). Tekymmii TUI CBS3U
oroOpa3uTcs Ha METKE KaHaja BHU3Y 3KpaHa. Bl MokeTe mponoykarb HaKUMaTb
Tun cBA3M U1 NEPEKITIOYECHUS TUIIA CBA3H.

OrpaHquHne IMOJIOCHI NMPOIMYCKAaHUS

HactpauBas nonocy npomyckaHusi, MOXXHO YMEHBIINTH IIyMbl. Hampumep, ecin
BXOJHOM CUTHAJ — 3TO UMITYJILCHBIM CUTHAJ BHICOKOYACTOTHBIX KOJICOaHUH.

e Korjga orpaHuueHre MPOIMYCKHONW CIIOCOOHOCTH OTKJIIOUEHO, BBHICOKOUACTOTHAs
KOMITOHEHTA BXOJIHOTO U3MEPSEMOI0 CUTHaIa MOKET MPOXOAUTb.

e Korga orpaHuyeHue NOJIO0CHI MIPOITyCKaHUs yCTaHOBIEHO Ha ypoBHE 20 MHz unu
100 MHz, To BbICOKOUACTOTHasA KOMIIOHEHTA CUTHaja ¢ yactorou Ooisiee 20 MHz
nin 100 MHz "e npoxoauT (3aTyxaer).

Buumanue: Ha ocummnorpagax moneneir DS2102 u DS2072 npucyTcTByeT TONBKO

OrpaHMYEHUE MOJIOCH nponyckanus B 20 MHz.

Haxxmure @l 2 OrpanuveHne MOJOCHI NPONMYCKAHMS, C [OMOIIBIO O

BBIOEpUTE TIyHKT BKIIOYEHUS OrpaHWuYeHHss (10 YMONYAaHUIO OrpaHUYCHUE
BbIKIIOueHO). Korma BkimtoueHo orpannyenue (20 MHz wnu 100 MHz), B metke
KaHaJla CHU3Y 9KpaHa oToOpaxaercs 3Ha4ok «By». Bbl MoxkeTe npogomkark HaXKUMaTh
OrpaHuyeHne 1mojochbl MPOMYCKAHMWS I BKJIIOYEHUS WIM OTKIIIOYEHUS pEeKUMa
OTpaHUYEHUS TPOITYCKHON CIIOCOOHOCTH.
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Kos¢ppuuuent ociadjieHuss npoOHMKOB

Bb1 MokeTe BpyuHYI0 H3MEpATH K03 duitmeHT ocnadieHns mpoOHUKOB.
Bosmoxuabie k03 uitneHTs ocnabneHns MpoOHUKOB MTPHUBEICHEI B TAOJHIIEC HIDKE.

Ta6muna 2-1 KoaddurueHTs! ocnabieHus IpoOOHUKOB
Mento Kos¢pdunment ocnabnenus
0.01X 1:100
0.02X 1:50
0.05X 1:20

0.1X 1:10
0.2X 1:5
0.5X 1:2
1X 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

4
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2. HacTpoiika BepTUKanbHOM cUCTEMDbI

I/IHBepCHﬂ CUI'HaJIa

Korna nnBepcus curnana BKIOYEHa, 0ToOpaskaeMblil curHan pazsopaunBaercs Ha 180
rpagycoB OTHOCHUTEIBHO HYJIEBOr0 IMoTeHuuana. Korma WHBEpCHs CUTHAJIBI
BBIKJTIOUCHA, CUTHAJI 0TOOpa’kaeTcs HOPMAJIbHO.

Haxxmute @l > I/IHBepCI/Iﬂ JJIL BKIIFOUCHU S WA OTKIIFOYCHH A UHBEPCUN CUT'HAJIA.

Macmtad BepTHKAJIBLHON CHCTEMbI

Ectp nBa cmocoba HacTpoiiku Macmrada BEepTUKAIBHON cUCTeMBI: «[pyOblit» u
«Tounbnip».

Haxmure @l = Kod(uumenT aMILIATYIBI [Uisi BBIGOpa TPEOGYEMOro peskiMa.

[ToBopauuBaiite perynstop VERTICAL i’ SCALE JUIsT HACTPOWKH MaciiTadba

BEpTUKAJIbHOU cucTeMBbI. [IOBOPOT peryisitopa MO 4YacOBOMl CTPEJKE NPUBEIAET K
YMEHBIIIEHHIO MaciTabda, MOBOPOT TMPOTUB YACOBOM CTPEJIKM K YBEIUYCHHUIO
Macuira0a.

Bo Bpems HacTpoiiku MmacmiTaba BEpPTUKaJIbHOM CHCTEMbl B METKE KaHajla CHU3Y
9KpaHa oToOpakaercss wuHPoOpManMs O Macmtabe B peaJbHOM  BPEMEHH

(Harmpumep Y ). /lmamazoH HacTpoWkM MacmTabda 3aBUCHT OT
TEKYIIUX HACTpPOeK Koddpdummenta ocnabnenus npoOHuka. I[lo ymomdanuro
ko3¢ durpeHT ocnabneHus MpoOHUKA YCTaHOBIEH Kak 1X, W quana3oH HACTPOMKH

MaciuTaba BepTHKaIbHOM cucTeMbl coctapisiet ot S00 uV/div mo 10 V/div.

® [’pybas HacTpoiika (15 mprMepa B3ST Cilydail MOBOpOTa PETYISITOpa NPOTHUB
4acOBOM CTpPEJIKM): HACTPOWKa Maciitada OCyLIECTBIsIETCs ¢ maroM 1-2-5,
to ecth 500 pV/div, 1 mV/div, 2 mV/div, 5 mV/div, 10 mV/div...... 10
V/div.

® ToHkas HacCTpOWKa: HaCTpOWKa MacImTada BEpTHKAJILHOW CHCTEMBI B Oolee
MEJIKOM JIMana3oHe JUIsl YIy4YIIeHUs] pa3pelieHUs] BEPTUKAIbHON CHUCTEMBI.
Ecmu aMmmTyma BXOJHOTO CHUTHaja IMPH TEKylIeM MaciiTabe HEMHOTO
BBIIIIC TIOJTHOW INKAajbl, a aMIUIUTyda CIEAYIONIeH TMO3WIUN MaciTada
HEMHOIO0 HH3Kasg, TO MOXHO UCHOJb30BaTh TOHKYI0 HACTPOMKY JUIs
HACTPOMKH aMIUIMTY/bl CUTHAJIA U JUIsl €70 YETKOTO HAONIIOACHHUS.

Buumanue: «Tonkyto» mwin «I'pyOyro» HacTpoilKky MO>KHO BbIOpaTh HE TOJIBKO 4epes
MeHIO KoadpuumenT aMmiamMTyabl, HO U IOCPEICTBOM HaXKaTUs Ha PETYIATOP

VERTICAL 2. SCALE
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RIGOL 2. HacTpoiika BepTUKanbHOI cuCTeMbl

Pacumpelme BepTI/IKaJIbHOﬁ CHUCTEMBbI

Bo Bpemst wu3MmeHeHus Macmrtaba BEpTUKAJIbHOW CHUCTEMBI aHAJIOIOBOIO KaHaja

nocpeactsom perynsatopa VERTICAL L SCALE oo BBIOpATh pacCIIUpPEHUE

WM C)KaTHe CHTHAJa OTHOCHTENHHO IIEHTPa YKPaHa WM OTHOCUTEIIBHO HYJISI CUTHAJA
(3emus).

Haxas YUY > cuerema > BepTukaibHoe pacmiMpeHue, MOXXHO BbIOpaTh

«entp 3xpana» unu «3emiis». [1o yMonuaHUIO yCTaHOBIIEHO «3€MIIS».

® [leHTp 3KpaHa: BO BpeMs U3MEHEHUS BEPTUKAILHOTO MacITaba paciiupeHue
WM C)KaTHE CUTHAJIA TIPOXOJAUT OTHOCUTEIIBHO IICHTPA dKpaHa.

® 3ewuss GND: HyneBoit ypoBeHb curHanma Ground coxpaHseTcsl Ha OIHOM
TOYKE DKpaHa, U PaCIIMPEHUE WIIA CKATHE CUTHAJIA TPOXOIUT OTHOCUTEIIEHO
3TOMN TOUYKH.

EauHunbl M3MepeHHsi MacumiTada

JUis Tekymiero KaHajla MOJHO BBIOMpATh OTOOpa)kaeéMble EAMHMIIBI H3MEPEHMS
Macmtaba. Moxkno BwiOpate W, A, V, u U. Ilocie u3MEHEHHS €IUHUIIBI
COOTBETCTBEHHO U3MEHSETCS M METKA KaHaa.

Haxxmute @l > Eaunune! 1u1st BBIOOpa HEOOXOIUMOM eTUHUIIBI U3MEPEHHS.
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2. Hactpoiika BepTUKanbHOI cucTemMbl RIGOL

Merka KaHaJjia
Bbl MoxeTe wu3MeHATh METKy curHaina anaioroBoro kaHama (CH1 u CH2),
oroOpakaeMyl0 B JieBOW dYacTu OJKkpaHa. [lo yMonmuyaHuio MeTKa KaHasa

]
yCTaHaBIIMBAaeTCs Kak HOMEp KaHalla, HalpuMmep « 14, Hassaume 3anOBO

cosnaBaeMoﬁ MCTKHU HEC MOXCT IIPCBBIIIATH 4 cumBojila. BHUMaHmue: JAaHHas oliepanusd
MoAACPKMUBACT TOJILKO AHTTINHCKUE CHMBOJIBI BBOJIA.

Haxxmure @l 2 Merku s OTKpHITHS HHTepdeiica M3MEHCHHS METOK Kak

IIOKa3aHO Ha PUCYHKY HHIKE.
Ilepexmnrouareins pesxuma BBOJA

OOnactp BBO/Ia Ha3BaAHMS Knasuarypa MIPOIHMCHBIX OYKB

Chn13,

b |
Hampumep: Ilepeumenyem « 14, 5 «

Haxmvure xHonky KiaBmarypa, BbeiOepuTe 007acTh KJIaBHATypbl, HCHOJIb3YHTE

CryJIsiTo t} JJIA BeIOOpa «Aay, 3aTeM Ha)XKMHUTE t} 1 IICEPCKIIIOYCHUS B
2

pexuM «*Ay». CHOBa MCHONB3YyHTE L st BeiOopa «C» M HaXMUTE Ha o JUISt

BBOJIa BBIOpaHHOTO cuMBoia. [Togo6HbIM crtocobom Habepute «hnly.

HJ’IH 3aMCHBI UJIM CTUPAaHHA HAIlCYaTAHHOT'O CUMBOJIA HAXKMUTC Ha:marme, BLI6epI/ITe

MoJisi BBOJA, C IOMOIIBIO PEryiasTopa L BBIOEPUTE CHMBOJI, KOTOPBIH HY>KHO

CTepeTh WM 3aMEHUTh, 3aT€M BBEIWUTE CHMBOJI HAa KOTOPBIA HYXHO 3aMEHHTH
BbIOpaHHBIN WK HaxkMuTe CTepeTh.

ITocne oxoHUaHUs BBOJA HAXKMHUTE HO)_ITBeleHTb, TCIICPb MCTKA KaHaJla Ha3bIBACTCA

L
« Chm-"».

-
Chail]
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RIGOL 2. HacTpoiika BepTUKanbHOI cuCTeMbl

KoppexkTupoBka 3ajepxku

[IpoBoasi WM3MepeHHsT B peaNbHOM BPEMEHH C HCIIONB30BaHHEM ocuuuiorpada,
3aJlepKKa TIepeAadd CUTHajla NIHYpOM MPOOHWKA MOXKET IMPUBECTH K OOJBIIOM
norpemHocTH (cMmemenue Hyis). Ocummrorpadsr Moaenmu DS2000 momaepKuBarOT
IIOJIb30BATENILCKYI0 YCTAaHOBKY BPEMEHHU I KOPPEKTUPOBKHA CMEIIEHUA HYIA
COOTBETCTBYIOIIET0 KaHayna CMeIIEHHEe HyJII — 3TO BEIWYMHA CMEIICHHS TOUYKH
MepPeCeUeHUs] YPOBHS 3allyCKa W CHTHAJAa OTHOCHTEIHLHO TOJIOKCHHSI 3aITyCKa, Kak
MOKa3aHO Ha PUCYHKE HIDKE.

CMELICHUE HYJISA

Haxxmure @l 2 KoppeKTHPOBKA 3aXep:KKM, HCIONB3YHTE pPEryIsTop UL

YCTaHOBKH HY)KHOTO BPEMEHH 3aIep>KKH. JaHHBIN TapaMeTp MOKHO YCTaHABIHBAThH B
nuamnasone ot -100 ns 1o 100 ns.

BHumaHue: naHHBI MapaMeTp 3aBUCUT OT MOJAEIM NpUOOpa U BBICTABICHHOIO
3Ha4YeHUs TEKyIlleW ropu3oHTaIbHON pa3BepTku. Hanpumep, anisa moneneit 200 MHz u
TOPU30HTAILHON Pa3BEPTKH 5 NS MOKHO BBICTABUTH 33/IEPIKKY KOPPEeKTHpOBKH B 0,1
ns; TPH TOPU3OHTAIGHOW pa3BepTkH 10 NS MOXHO BBICTaBUTH 3aJIEPIKKY
KoppekTHpoBKH B 0,2 ns; eciiv napaMeTp ropu30HTaIbHON pa3BepTKU COCTABISAET 5 LS,
TO BO3MOXXKHOE yCTaHaBJIMBaeMoe Bpems 3anepkku Oyaer 100 ns; ecam mapamerp
TOpPU30HTAJIBLHONW pa3BepTku cocTamisier 10 ps, To Bpems 3anepxxku Oyner 0 u ero
HEJb3sI HACTPANBATb.
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3. HacTpoiika ropMsoHTasibHOWU CUCTEMDbI RIGOL

3. HacTpoiika ropu3sOHTAJIbHON CHCTEMBI

Coneprxanue JaHHOM TJIaBbI:
B 3anepika pa3BEepTKU
Pexxum passeprku
Macmtab ropu30HTaTbHON CHCTEMBI

DTasloH TOPU3OHTAIHHOU CUCTEMBI
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RIGOL 3. HacTpoiika ropM3oHTaNbHOM cUCTEMDI

3anep:kka pa3BepTKH

3ajepiKka pa3BepTKU MOMKET HCIOIB30BATHCA IS TOPU3OHTAIBLHOTO PACHTUPECHHS
OTpE3Ka CUTHAJIa, CMOTPUTE PUCYHOK.

Ilocne Haxkatusg KHOIKH @l Ha TepefHed MaHenu B 00JacTU YIpPaBICHUS

ropuzoHTanbHOM  cuctemort (HORIZONTAL) HaxxmuTe KHONKY 3aaepikka
Pa3BEePTKH Ui BKIIOYCHHS] WM BBIKIIOYEHUS (GYHKIMH 3aIepKKH Pa3BEepPTKHU.
Buumanme: ecnu HeoOXOOMMO BKJIIOUUTH (DYHKIHIO 3aJepKKU Pa3BEpTKH, TO
TEKYIIHA PEKUM BPEMEHHOW Pa3BEPTKH JOKEeH ObITh «Y-T», a pynkuus «Pass/Fail
TECT» JIOJI’KHA ObITh BBIKIIIOUEHA.

B pexume 3afepKKU pa3BEpTKU dKpaH ACIUTCS Ha JBE O0NACTH, KaK IIOKAa3aHO Ha
PHUCYHKE.

CHIHAN A0 pacClIHpeHHA

Y

napamerp
BpEMEHHOI : R
pasBepTKH

3a/lepiKKa Zoom 100.0us
pasBEpPTKH

CHIHAI TOCIC PpaCIHpEeHH A

CurnaJu g0 paciimpeHus:
[TonoBuHa BepXHEW YacTH SKpaHa HE 3aKpallleHHas MOIYIPO3PauHbIM CHHUM LIBETOM
9TO CHUTHAaJ 10 paciupeHusl. C HIOMOIIBIO perymsropa

HORIZONTAL 22 POSITION: o550 mepemeniath 3Ty 061acTh BICBO HIIH MPABo,

2
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3. HacTpoiika ropusoHTanbHOM cUcTeMbl

[
I'iﬁ

¢ nomompio perymaropa HORIZONTAL =) SCALE 55110 paclIupATh WIH

Cy’KaTh JaHHYIO 00JIaCTh.

CurnaJ nocjie pacIliMpeHus:

YacTe B HUKHEHN 4aCTH dKPAaHA — 3TO PACIIUPEHHBIN CUTHAIL.

Buumanme: paspelieHue 3aJep:KKU pa3BEPTKH BBILIE, YEM pa3pelIcHUE BPEMEHHOMN
pa3BepTKu (IIOKa3aHO HAa PHUCYHKE), MapaMeTp 3aJep:KKU pPa3BEpPTKU JOJKEH ObITh
HIDKE WIHM PAaBHATHCS IapaMETPy BPEMEHHOM Pa3BEPTKHU.

IToacka3ka

B MeHI0O 3amepKKu pa3BEpTKH MOXHO BOHTH HE TOJIBKO Yepe3 @l

YHOpaBJICHUA FOpI/I?;OHTaJII:HOI\/JI CI/ICTGMOfl, HO U C MMOMOUIBIO HaXXaTus Ha PEryidTop

P

HORIZONTAL <. SCALE (ObIcTpasi KHOIIKA 3aJICPKKH Pa3sBEPTKU), KOTOpAst

BKJTIOYACT PCIKUM 3aJICPIKKU pa3BCPTKU.

PykosoacTteo nonb3osatensa DS2000
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RIGOL 3. HacTpoiika ropM3oHTaNbHOM cUCTEMDI

PexxuM pa3BepTKH

[locne Haxaruss Ha KHOIKY @l YIIPAaBJICHUS] TOPU3OHTAIBHOW CHCTEMOU

(HORIZONTAL) naxwmure kHonky Bpemennas pa3eprka (TIME BASE) s
BBEIOOpA pekMMa pa3BEepPTKH ocumiuiorpada, mo yMOIYaHUIO CTOUT pexkuM Y-T.

Pexum Y-T

OTOT peXUM SBIISIETCS OCHOBHBIM PEKUMOM BPEMEHHOW Pa3BEPTKHU U MOAXOIUT JJIS
000MX BXOJIHBIX KaHAJIOB.

B nmanHom pexnme och Y O3Ha4aeT HampshKEHHE, a OoChb X O3HA4aeT BpEMS.
BHuMaHue: TOTBPKO B 3TOM PEKHMME MOXKHO HCIIONB30BaTh (PYHKIHIO «3aep:KKa
Pa3BepTKM».

Pexum X-Y

B namrOM pexxmme ocmmmiorpad mensier oroopaxenne HATIPSI)KEHUE-BPEMS
nByx kaHayoB Ha otoOpaxenne HAIIPSDKEHUE-HAIIPAKEHUE, roe ocs X u och
Y sto Hanpspxkenne kanana CH2 u CHI1 coorBercTtBenHo. CornacHo Metony Jluccaxy
(Lissajous) MOXHO ymHOOHO H3MEpPSTh pPa3HOCTh (a3 MEXKIy ABYMS CHTHAJIAMH
OJIMHAKOBOH yacToThl. Hirke mpuBeneH pucyHOK MPUHIUIIA H3MEPEHUS Pa3HOCTH (a3.

CHIHA JO/GKECH pacnonararbes
TOPH30HTAIILHO 10 HEHTPY
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3. HacTpoiika ropusoHTanbHOM cUcTeMbl

Cornacro SINO=A/B um C/D, rae 0 s1o yron passoctu pa3 mexny xaHamamu, a

3HaueHus A, B, C, D yka3aHbl Ha puUcyHKe cBepxXy. M3 3TOro MOXHO MOJYUYUTh YIroi

pasHocta (as:
f=zarcsin(A/B) unu +arcsin(C/D)

Ecan ocHoBHas ock amummnca Haxogutces B kBanpante I, III, To momywaemsiii yron
pasHocTH (a3 JOIKeH HaxoAuThes B kBaapante I, IV, To ects BHyTpH (0~ 7/2) mmm
(3n/2~2m). Ecam ocHOBHas och »umnca HaxoguTcs B kBaapante I, IV, To
MOJTyYaeMblid yTOJl pa3sHOCTH (a3 JODKeH HaxoauTbes B kBanpante I, I, To ecth
BHYTpH (1/2~m) win (n~37/2).

Oynkiusa X-Y MOXKET UCIHOJIb30BaThCS Uil HM3MEPEHHS CHTHAJIA MOCPEACTBOM
W3MEHCHUs (a3bl, TPOMU3OIICIINICTO B OJHOH JJIEKTpoceTH. [lOIKITIOYCHHBIH K

AEKTPOIICTIH OCITIIIIOrpad MPOBEPUT BXOIHON U BBIXOIHOM CHTHAIT JICKTPOIICTIH.

IIpakTnyeckuii mpuMep: u3MepeHUE pa3HOCTH (a3 BXOIHBIX CUTHAJIOB JABYX
KaHaJIoB

Cnoco0 1: meroa Jluccaky

1. [Topkiounm cunycouganbubiil curHan k CHI1, a apyroit cunycouaanbHbli
CUTHAJI OJMHAKOBOW YaCTOTHI M aMIUIUTYIbI, HO C ()a30BBIM cIABUTOM B 90°
nonkiounm k CH2.

2. HaxMeM KHOIKY U BKJIOYUM peKUM X-Y, 3aT€M C MOMOIIbIO

'

perymstopa HORIZONTAL =’ SCALE YCTQaHOBHM  IOJXOJSIIYIO

gacToTy BbIOOpkH. Tem camMblM  MOXHO  JOOMTBbCS — XOpoLIEH
OCHMWJUTIOTpaMMBI  MeTofa JIuccaxxy W dYeTko HaOmonaTh W HU3MEPSThH
CUTHAJL.

3. IoBopauupaiite perynsrop VERTICAL = POSITION yapanop CHI wu
CH2 st oToOpakeHus CUTHAJIA MTOCEPEMHE YKPaHa, TIOBOPOT PETYJISATOPA

VERTICAL M MO3BOJIUT ynoOHO Habmogath curHail. B 3To

BpeMs Ha SKpaHe JOJDKEH 0TOOpakaThCsl KPYT, KaK HA PUCYHKE HIDKE.

PykosoacTteo nonb3osatensa DS2000
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RIGOL 3. HacTpoiika ropM3oHTaNbHOM cUCTEMDI

4. CoriacHO pUCYHKY PacCTOSIHUE OT IepecedeHust KpyroMm ocu X u ocu Y 10
Hayajla KOOpAMHAT MPUOIU3ZUTEIBHO paBHOE. TeM caMblM Mbl MOJYYUIIH
yroi pazHoctu (a3 paBHbIi O=tarcsin1=90°.

Buumanmue:

e Ocmmutorpad B pexume Y-T MOKET HCIIONIb30BaTh JIO0YI0 YaCTOTY BBIOOPKHU
(B mpenenax IeNeBOro Auama3oHa) ajisi 3axBara curHama. Camas GosbInas
gactota BeIOOpKH B pekume X-Y coctaBiser 1.0 GSa/s. OObIYHO, CHHU3UB
MOAXOAAIIMM CIOCOOOM 4YacTOTy BBIOOPKHM, MOXHO TOJYYUTh OoJee
Xopolnyto ocuuiiorpammy Jluccaxy.

e [lpu BxmoueHun pexuma X-Y ¢yHKIUsS «3amepikka  pa3sBepTKH»
ABTOMATHYECKH BBIKITFOUACTCS.

e Hmxeyka3zaHHble QyHKIUHN HE paboOTaloT B pexkume X-Y:

ABTOMAaTHYECKHE W3MEPEHUs, KypCOpPHBIE W3MEPEHUs, MaTeMaTHYECKHUE
orepanuy, ONOPHBIM CHUTHAJ, 3aJep’KKa pa3BEpTKU, PEKUM OTOOpaKEHUS
BEKTOPOB, HORIZONTAL .= POSITION: yHpaBJIeHUE 3allyCKOM, IIyOMHa
naMsITH, CIIoco0 morydeHust BeIoopku, Tect Pass/Fail, 3anuce curnana.

Croco0 2: ncnoab3oBanue GyHknmu ocumiiorpadga opicTpoe u3MepeHue

[IpocMoTpute Gynximn «Pa3a u 3anepxkar, «Paza A—=BF), i «Daza A-Bt),
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3. HacTpoiika ropMsoHTasibHOWU CUCTEMDbI RIGOL

Pexxum Roll

B »TOM pexxume curHanm KaTUTCs ClieBa HampaBO U OTOOpakaeTcsl 3aHOBO, (PYHKITMH
TOPU30HTAIILHOE OTKJIOHEHWE CHTHAJa W YIpPABICHUE 3allyCKOM HE pPaboTaloT.
Jlnana3zoH Topu30HTAIBLHOTO MaciiTada MOXKET peryiupoBarhcs B pamkax ot 200.0 ms
1o 1.000 ks.

Buumanue: B pexxume Roll ¢pynkuuum «3agepxka pa3eprku», «IIporokonabHoe
AexonupoBaHuey, «rect Pass/Fail», «/lnanazon n3mepenuii», «3anuch CUrHAJIAY,
«YcTaHOBKA BpeMeHH MocjaecBedeHHusD», «3anyck ocuuiiorpadgay He padoTaroT.

MensienHasi pasBeprka

Eme omun pexum, cxoxuii ¢ pexumoMm Roll. Korma mnapamerp BpemeHHOM
TOPU3OHTANBHON pa3BepTKH BbicTaBieH kak 200 ms/div wnm eme MeajeHHee,
ocumwiorpad MepexoauT B PeXHUM MEUICHHOW pa3BepTku. B sTom pexume mpubop
CHavyajla cobupaeT MH(POPMALMIO O TOYKAX 3allycka C JIEBOM CTOPOHBI M 3aTeM
oxuiaer 3amycka. [locne ocymecTBineHus 3amycka npuOop MpoJobKaeT oToOpakarhb
CUTHAJI, OCHOBaHHBIH Ha TOYKax 3alycka ¢ TpaBoi cropoHbl. Korma pexum
MEIJICHHON pa3BepTKU UCMONb3yeTcs Ui HaOMIoAeHUs 3a HHU3KOYAaCTOTHBIMH
CUTHaJIaMH, TO pEKOMEHJyeTcsi B ycraHoBKe «THm ¢Bf3M KaHaJa» BbIOpaThH
«ITocrosnnbIi Tok DC».
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RIGOL 3. HacTpoiika ropM3oHTaNbHOM cUCTEMDI

Macmtad ropM3OHTAJBHON CHCTEMBI

Kak u «Macmrad BepTHKAJIbHOI CHCTEMBbI», MacIITad TOPU30HTATIHLHONW CHCTEMBI
TaKkKe UMeeT JiBa criocoba HacTporku: «Ipybast HacTpoiikay n « ToHKast HaCTpOIKay.

Haxxmute Ha KHODKY MENU| ~ Hacrpoiika MacmTaba B 06IACTH yIPaBICHHS

ropusoHTanbHOl cucreMoil (HORIZONTAL) u BwiGeputre TpeOyemblil cnoco0.

[ToBopauusaiite perynsitop HORIZONTAL L SCALE JUUIsl HACTPOMKHU MaciiTaba

TOPU30HTAJILHOM CUCTEeMBbL. [I0BOPOT perynstopa mo 4acoBOM CTPEJIKE MPUBENET K
YMEHBIIIEHUIO MaciTabda, MOBOPOT TMPOTUB YAaCOBOM CTPEJIKM K YBEIUYCHHUIO
Macuiraoa.

Bo Bpemsi HacTpoOMKM TOPHU30HTAJIBLHOTO MaciiTaba B JIEBOM BEpPXHEM YIIy JKpaHa

oroOpaxkaercs uH(OpMaIMs B peajbHOM BpEMEHH (Hampumep,

Jlnana3oH HaCTPOWKH Topu3oHTaIbHOro Macimrada ot 2.000 ns mo 1.000 ks.

® [pybOas HacTpoiika (11 mpuMepa B3AT clydyail IOBOPOTa PEryysTopa MPOTUB
4acoBOM CTpPEJIKHN): HacCTpoiika TOPU30HTAJILHOTO Maciirada
OCyIeCTBIIAETCS ¢ maroM 1-2-5, To ecth 2 ns, S ns, 10 ns........ 1.000 ks.

® Tonkas HacTpoiika: IpUMEHsETCs B 00jee MEJIKOM JHMara3oHe
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3. HacTpoiika ropusoHTanbHOM cUcTeMbl

ITaJIOH FOpl/I30HTaJII)HOI71 CHUCTEMBbI

OTaJloH TOPU30HTAJIBHOM CUCTEMBI - 3TO IIOJIOKEHHE TOYKM Hadajga OTCUeTa,
OTHOCHUTEIIBHO KOTOPOT'O OCYIIECTBIISETCS TOPU30HTAIbHOE PACIIUPEHNAE WIIN CIKATHE
npu HacTpoiike ropusoHTanbHoro Macmraba HORIZONTAL L SCALE B pexume
Y-T (B pexumax X-Y wu Roll Her Takoli @yHKUMH) HaXMHTE Ha

KHOIIKY @l.') JTaJIOH TOPHM30HTAJBHOH CHCTeMbI B OO0JaCTH YIIpaBIICHUS

ropusoHTanbHOl cucremMoii (HORIZONTAL) u BbiOepure TpeOyemslii pexum. Ilo
YMOJIYaHHIO YCTAHOBJIEH PEXUM «OTHOCUTENIBHO LIEHTPA dKpaHa».

1. OTHOCHMTEJIBbHO HEHTPA IKPaHa
Bo Bpems m3meHeHus napameTpa BPEMEHHOW TIOPU30HTAJIbHOM pa3BEPTKHU
CUTHAJI paCIIMPSIETCS WIN CKUMAETCSI OTHOCUTEIIBHO LIEHTPA dKpaHa

2. IlonoxeHme 3amycka
Bo Bpems nm3meHeHus napameTpa BPEMEHHOW TIOPU30HTAJIbHOM pa3BEPTKHU
CUTHAJI paCIIUPSIETCS WIM C)KUMAETCSI OTHOCUTEIBHO TOYKH 3aITyCKa

RIGOL W o i RIGOL

3. Iloab3oBaresabCcKasi HACTPOHMKA
Bo Bpems m3meHeHus napameTpa BPEMEHHOW TIOPU30HTAJIbHOM pa3BEPTKHU
CUTHAJl pacIIMpSETCs WM CKUMAETCS OTHOCHUTEIbHO OIOPHOM TOYKH,
yYKa3aHHOM 1OJb30BareiaeM. B  TOpU30HTaIbHOM HANpPAaBICHHH JKpaH
MakcUMalbHO MoeT oTobpaxars 700 Touek, 350 ¢ neBoii cropoHs! u -350 ¢
npaBoii cTopoHbl. Hanpumep: onopHas Touka yctaHoBlIeHa Ha oTMeTke 150:

RIGOL
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4. HacTpoiika cucrembl BbiIGOpKU

4. Hacrtpoiika cucTtemMbl BbIOOPKH

Coneprxanue JaHHOM TJIaBbI:

Crioco0 nosyueHus pe3ysibTaToB
MeTonb! BBIOOpKH

Yacrora BEIOOpKHU

['my6una namsitu

CrnaxxuBaHue

PykosoacTteo nonb3osatensa DS2000
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RIGOL 4. HacTpoiika cucrembl Bbi6OpKHU

Cnoco0 moJsyyeHusi pe3yjbTaTroB

«Crnoco0 moiy4yeHus» UCHOJIb3YeTCs JUIsl YIpaBJIEHUS CIOCOOOM TIeHEpalu TOUKH
CUTHAJIa U3 TOUYKU BEIOOPKH.

Haxmure Ha KHONKY MeHIO (YyHKUMN TMepenHed MaHelu Acquire> Cnoco0

moJaydeHusi U Mcronb3yiite & mns BeIGopa cmnocob6a modydeHus BBIOOPKM (1O
YMOJTYaHUIO0 CTOUT pekuM «OOBIYHBIIY), 3aTeM HOKMHUTE HA PETYISATOP I BhIOOpA.
BrI Takoke MOXKET poaoskaTh Haxxumarb Cnoco0 mory4yeHust /11l NEPEeKI0UCHMS.

Pexnm «OOBLIYHBIN

B nmanHOM pexume ocmuiorpad OCYIIECTBISET BBIOOPKY depe3 paBHBIC
MIPOMEKYTKH BPEMEHH ISl IOCTPOCHUS CUTHANA. [0BOpsSt 0 OOJIBIIMHCTBE CHTHAJIOB,
HCIIOJIB3YsI TAKOM PEXKUM, MOYKHO JOOUTHCS HAMITYyULIET0 OTOOpaXKEHUsI CUTHAIA.

Pexxum «Cpeanne 3HAUYEHUN»

B nanHoM pexume ocumiuiorpad MpOBOIUT YCPEIHEHUE CHUTHaja, MPOLIEILIETO
IIPOLIECC MHOTOKPATHBIX BBIOOPOK, JUUISl YMEHBILIEHUS CIy4yalHOro IlymMa BXOJHOTO
CUTHaJIa 1 MOBBIIIEHUS BEPTUKAJIIBHOTO pa3pelieHns. YeM BbIllle KOJTMYECTBO CPETHUX
3HAQUEHWI, TEM MEHbIIE IIyM W BHIIIE pa3pelieHre, HO OTOOpakeHHE CUTHAJa
MEJIEHHEE, YEM PEaKIIHsI €T0 U3MEHEHUS.

KonmuuecTBo cpeaHux 3HaueHUi ycTaHaBiuBaeTcs B paMkax oT 2 no 8192. Ilo
ymomyaanto crout 2. Ilocne BwiOopa pexnma «CpenHue 3HAYCHUSD)» HaKUMAWTE
Mento CpelHne 3HAYEHHWs] ¥ MCIOJNb3yiTe perynsatop %2 s BeIGOpa KonMYeCTBa
CpPEIHUX 3HAUY€HHUH. YCTAaHOBKA 3HAYEHUS OCYIIECTBISETCS IO MPUHLUIY
MOKa3aTeNIbHON (PYHKIIUU C TIOKA3aTesieM CTEIIeHH 2.
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4. HacTpoiika cucrembl BbiIGOpKU RIGOL

Curnain 6e3 BbiOOpa pexxnuma «CpeHue 3HaUYCHUS»:

Curnai ¢ BeIOOpoM pexnma «CpeHue 3HaueHus», KOM4ecTBO 256:
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RIGOL 4. HacTpoiika cucrembl Bbi6OpKHU

Pe:xxum «IIukoBbI€ 3HAYECHUA»

B nmanHOM pexknmMe ocumuiorpad OCymecTBISET BBHIOOPKY MHHHMAJIBHOTO H
MaKCHMaJbHOTO 3HAu€HHs] CHUTHAJa 32 WHTEPBAI BBIOOPKH Ui  TIOJTyYCHHS
Oru0aroIIero Wik BO3MOXHO HOTEPSHHOIO Y3KOro MMITyJbca curHaia. Mcmomb3ys
TaKOW peXHM, MOXHO U30eKaTh HAJIOKCHUsS CUTHaNA (ajmacuHr), HO Oymer
0TOOpaXkaThCsl TI0BOJIBHO MHOT'O IIyMa.

B nanHoMm pexume ocumuiorpad, MUHUMYM, MOXET OTOOpakaTb BCE HMMITYJIbCHI
IUPUHON paBHOH IMPHUHE TIEPUOA BEIOOPKH.

Pe:xkum «Bbl0opka ¢ BBICOKHM Ppa3pelieHuem)

B nanHOM pexuMme MpUMEHEHA TEXHOJIOTHSI TIEPEBBIOOPKH (IIEPEIUCKPETH3ANN) H
MIPOBOJIUTCSL YCPEIHEHUE 3HAYEHUN COCEIHUX TOYEK BBIOOPKU CUTHaia. DTUM MOXKHO
CHM3UTH CIIy9allHBIH IIlyM BXOIHOTO CHTHaJla M JOOUTHhCA Ooiee TIaKoro
oTOOpaXeHUs1 cUTHajla Ha dKpaHe. OOBIYHO HCIIONB3YeTCs, KOTJa 4acToTa BHIOOPKH
uu(ppoBOro Mpeodpa3oBaTelis MPEBBIIIAET CKOPOCTh COXPAHEHHS 3alIOMUHAIOLIETO
YCTpPOMCTBA.

Baumanme: crnocob YCpECAHCHUA 3HAYCHUM B pexuMax ((Cpe,[{HI/IC 3HA4YCHUA» U

«BBIOOpKa ¢ BBICOKMM pa3pelicHHEM» HE OJMHAKOBBIA, B TIEPBOM HCIOIL3yeTCS
«YCpEOHEHHUE CUTHAJIa», 4 BO BTOPOM «YCPEAHEHHUE TOUEK).
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4. HacTpoiika cucrembl BbiIGOpKU

MeToabl BbIOOpPKH

Hanusie ocumuiorpadsl MOANEPKUBAIOT TOJBKO METOA BBIOOPKH B pEalbHOM
BpeMenu. [lpu manHOM MeTone ocumuiorpad OCyIIecTBISET BHIOOPKY MPH OTHOM
3alycke W OTOOpaXkaeT CHUTHaJ. MakCHUMalibHasi YacToTa BBIOOPKH OCHMILIOrpadoB
cepuun DS2000 cocraBnsier 2 GSa/s, Tekymas 4acTtoTa BBEIOOPKH OTOOpa)kaeTcsi B
MeHI0 YacTora BHIOOPKH.

IHoacka3ka

Bo Bpemst Haxarus RUN/STOP ;1 ocranoBKE BBIOOpKHU ocumiiorpad coxpaHser
MOCJEIHIOI KapTUHKY, U B 3TO BpeMsi Bbl MoeTe HCMONb30BaTh YIPABICHUE
BEPTUKAJIbHOM WJIM TOPU30HTAJIBbHOW CUCTEMOW JUIsi OTKJIIOHEHHMS CHUTHajda [0
TOPU30HTAJIH, CIKATUS WU PACILIMPEHUS CUTHAA.

PykosoacTteo nonb3osatensa DS2000
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RIGOL 4. HacTpoiika cucrembl Bbi6OpKHU

YacroTra BBIOOpPKH

YacroTta BBIOOpKHM JaHHOrO ociuuiorpaga nocruraer 2 GSa/s. BHumManme: yacrora
BBIOOPKH OTOOpa)kaeTcss B OKHE COCTOSHHE B BEPXHEH 4YacTH JKpaHa W B MEHIO
Yacrora BBIOOPKH. MoxHO HCIIOJIb30BaTh peryasaTop
HORIZONTAL .2 SCALE: 5 HACTPOWKM BPEMEHHON TOPU30HTAJIBHOW Pa3BEPTKU
(s/div) nnu uzmeHsaTh «[JIyOMHY maMsTH.

BnusiHue Ha cUrHa CiIMIIKOM HU3KOHM 4acTOThI BHIOOPKU:
1. Hckaxenne ¢GopMbl BOJHBI CHTHAJIA: HHU3Kas 4acTOTa BBIOOPKU MOXKET

BJIUSITHh HA YETKOCTh CUTHAJA, YTO MPHUBEACT K CEPbE3HOMY HECOOTBETCTBUIO
0TOOpa’kaeMoro CUrHajia ¢ PeajbHbIM CUTHAJIOM.

2. AnuacuHr (Hajo:KeHHe) CMI'HAJa: BCJIEICTBUE TOTO, YTO YacTOTa BBHIOOPKHU
HI)KE YacTOThl peaJlbHOro curHajga B 2 pa3a (dacrora HalikBucra), TO
4yacTOTa CUTHaja BO BpPEeMs MEPECTPONUKH TaHHBIX BHIOOPKU MEHBIIIE YaCTOTHI
peanbHOrO curHaia. CaMblif 4acTo BCTpedaeMblil AIPPEKT HAJOKEHUSI — ITO
KoJIeOaHusl Ha OBICTPOM CITYCKe.

3. IIpomyck (popmMbI CHIHAJIA: BCIEJACTBUE TOTO, YTO YAaCTOTA BHIOOPKH OYECHb
HU3Kas, (opMa CHTHalla BO BpeMs IIEPECTPOWKH JaHHBIX BBIOOPKH HE
OTPa)kaeT BECh PEAIbHBIN CUTHAIL.
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oTepa
HMMITYIECA
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RIGOL 4. HacTpoiika cucrembl Bbi6OpKHU

I'nyOuna nmamsaTu

['myOuHa mamsTH 03HaYaeT KOJIMYECTBO TOUEK CUTHAJA, COOpPaHHBIX 32 MEPHOJI OTHOTO
3allycKa, KOTOpOE€ MOXET XpaHHTh ocuwuiorpad. [myOwHa maMsaTd BIUseT Ha
€MKOCTh IaMSTH HAKOMHMTEIHLHOTO ycTpoicTBa. Jns ocmmmiorpados cepun DS2000
MIPEIOCTABIISIFOTCS] HAKOITUTEJIBHBIE YCTPOMCTBA ¢ MAKCUMAIBHOM TITyOMHOMN MMaMsTH B
56 Mpts (onmms), B CTaHIAPTHOM HAaKOMHTENE TITyOnHa maMsiTH cocTasisieT 14 Mpts.

TOYEKA 34Ty CEA

T

peaBapHUTelIbHAs 3a1ep:EKa
BEIOOpKa BBEIGOPKH

44— rIyOuHAa TaMAaTH ———————P

CBs13b FJIY6I/IHI)I ImaMsaTH, 4YaCTOTHI BI)I60pKI/I U [OJIWHBI CUTHaJIa MPEACTaBJICHA
crienyromen GopMyIo:

DTyOMHA MaMATH = 9acToTa BEIOOPKH (Sa/s) X mmuHa curHaa (s/div x div)

Haxxmure < [y6MHA MAMSITH ¥ HCIIONbB3YiiTe PErylsTop O JUIs. BEIOOpa

peXuMa DIIyOMHBI MaMsITH (TI0 YMOJYaHUIO BBIOPAH PEKUM «aBTOMATHUECKHIN»),
3aTeM Ha)KMUTE PETYISITOp Ul BbIOOpa pexkuma. Bbl Takke MoXeTe HaXumarb Ha
KHONKy IiIy0OMHa mamMsiTH 171 NEPEKIIIOYCHMS] PEXKUMA.

Korma OTKpHIT OnWMH KaHajd, MOXHO BBIOpaTh CIEAYIOIIYI0 IIIyOHHY TaMSTH:
aBromatmueckuii, 14k, 140k, 1.4M, 14M, 56M (ommmsi). B pexume
«ABTOMAaTHYECKUI» oOCHWIIOrpad aBTOMAaTHMYECKH BbIOMpAeT DIIyOMHY HaMsTH
COITIACHO TEKYIIEH YacToTe BHIOOPKH.

Korna otkpeiTel 00a kanana CH1 u CH2, MO)XHO BBIOpaTh CIIEAYIONIYIO TIIyOHHY
namsTH: aBTomarmueckuid, 7k, 70k, 700k, 7M, 28M (ommms). B pexume
«ABTOMAaTHYECKUI» OCIWIIIOrpad aBTOMAaTHMYECKH BbIOMpaeT DIIyOMHY HaMsTH
COIVIACHO TEKYIIEH YacToTe BHIOOPKH.
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CraaxuBaHve (AHTHAJUACHUHT)

B pexxume oTHOCHUTETHFHO MEIJICHHON Pa3BEPTKH YacTOTa BEIOOPKH CHUKACTCS, U TS
TOTO, YTOObBI MHHHUMHU3HUPOBATH BO3MOXXHOCTh HAJOKECHHUS (JMACHUHT), MOXKHO
WCIIOJIb30BaTh CIECIMATBHBIA aITOPUTM OTOOpAKEHUSI.

Haxxmure Acquire > CrnaxxuBanme (Antialiasing) W BbeIOEpUTE BKJIIOYCHHE WU

BBIKJIIOYCHNE (YHKIUHN CriakuBaHug (aHThanuacuara). [lo ymomuanwuro (QyHKIHS
CIlIa’)KUBaHHA BBIKJIIFOUCHA, KOTla 3Ta (i)YHKHI/ISI BBIKJIIOUCHA, CUT'HAJI JICTKO IMMOABCPIKCH
s deKTy HaIOKEHUS (aTHACHHTY ).

PykosoacTteo nonb3osatensa DS2000
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5. 3anyck ocunnnorpada

5. 3anyck ocumyiorpadga

3amyckoM Ha3BIBAIOTCS  OINPENCICHHBIC YCJIOBUS 3allyCKa, BBICTABICHHBIE B
COOTBETCTBHUH C TpeOoBaHussMH. Korma XoTst OBl 0JJHa BOJTHA CUTHAJIA U3 BCETO IMOTOKA
VIOBIIETBOPSIET 3TUM YCIOBHUSM, OCHWILIOTpad) HEMEUICHHO PETHCTPUPYET OSTOT
CHTHQJI W €ro TMPHISKAIIYI0 YacTh M OTOOpakaeT Ha dKpaHe. Bo Bpemsi paboThI
muppoBoro ociuiorpada, HE3aBUCUMO OT TOTO, CTAOWIBHO JIM OBUT 3aImmyIicH
pubop, OH BCETJla OCYIIECTBIISICT HEMPEPHIBHEIN cOOp MaHHBIX curHaia. Ho Toimbko
npu  CTAa0WJIBHOM  3allyCKe MOXHO JIOOWTBCS ~ CTAOMIIBHOTO — OTOOpaKCHHS
ocumutorpaMMmel. Korna anekrporiens 3amycka 00ecrieqnBaeT yCIOBHS, IPH KOTOPBIX
KaXJasi BpEMEHHas pa3BepTKa M KaXABIH cOOp TaHHBIX OyIyT WHUIMHPOBATHCS
BXOJIHBIM CHTHAJIOM TIPH yCJIOBHSX 3aITyCKa, BHICTABICHHBIX TOJIH30BATEIICM, HHBIMHU
CIOBAaMH, KOTJla KaxkJas pasBepTka W cOOp JaHHBIX CHHXPOHU3WPOBAHBI,
3axXBa4CHHBIA CUTHAJ HAKJIAIbIBACTCS, U OTOOpakaeTcsi CTadMIIbHAS OCHMIIIOTpaMMa.

Hacrtpoiika 3amycka OCYIIECTBIIIETCSI COIVIACHO CBOWCTBAM BXOJHOTO CHIHAaJa,
MIOTOMY TOJIBKO KOIZA IIOJNB30BaTelb 3HAET, YTO 32 CUTHAJI OH H3MEpSET, MOXKHO
OBICTPO 3apEeruCTPUpPOBATh CHTHAT W MONY4YUTh ocipuuiorpammy. Ocnmmiorpadsr
JAHHOM CEpUU MPENOCTaBIAIOT Pa3IM4YHbIe CIOCOOBI 3allyCKa, YTO I103BOJSAET
M0JIb30BATEII0 CAMOCTOSATENILHO BEIOUPATh UCCIIEAYEMBIN CUTHAIL.

Coneprxanue JaHHOM TJIaBbI:
B lcTouyHuK 3ammycka
Crnoco0 3amycka
Css13b 3ammycka
Bpems 610kMpoBKH 3ammycKa
[ITymononaBnexnue
Bupp! 3amycka

Pazbem BhIXOna 3amycka

PykosoacTteo nonb3osatensa DS2000
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RIGOL 5. 3anycK ocuunnorpada

HcToynuk 3alyCka

Haxxmure kHODKY MENU| > Bbi0op MCTOYHMKA Ha TepeAHel MaHenu B o0iacTu

ynpasnenus 3amyckoM (TRIGGER) u BeiOepute TpeOyemblii nctouHuk. Mcrounnkom
3armycka MOTyT ObITh CHUTHabI, nmoctrynatomue ot kanaioB CH1 u CH2, curnan ot
pa3zbema BHemHero 3anycka [EXT TRIG] wnu curnan ot anekrpocetu (AC Line,
MCTOYHMK MUTAHUS IEPEMEHHOTO TOKA).

Bxox aHAJIOTOBBIX CHTHAJIOB:

Bxognwsie curHamel ot o6oux ananoroBeix kaHama CH1 u CH2 wmoryr crath
HMCTOYHUKOM 3arycka. BeiOpaHHbIe KaHalbl, BHE 3aBUCUMOCTHU OT TOTO, BKJIIOYEH JIU
Ha HUX BXOJl WJIU HET, MOTYT HOPMaJIbHO padoTaTh.

Bxoa curaaa ¢ BHEIIHEro 3amycka:

BHemHuil 3amyck MOMKET HCHOJIb30BAaThCS COBMECTHO C MOIYYEHHEM HH(pOpMAaIUu
oboumu kaHanmamu, a 4depe3 pazbeM EXT TRIG momaercs curHan 3amycka. CHrHAT
3arycka (HanpuMep: BHEIIHUM TaKTOBBIN CUTHAJ UCIIBITHIBAEMOM LIENH U Jp.) MOJAET
yepe3 pasbeM [EXT TRIG| BHemnuii curnan samycka. Bel moxere HacTpauBarb
YCIJIOBHUSI CUTHAJIA 3allyCcKa B Uarna3oHe ypoBHs 3amycka oT -4 V 1o +4 V.

TI'opoackasi djieKTpoOCeTh:

Curnan 3armycka TOAaeTcsl 4yepe3 BXOJ MUTaHHS MEPEMEHHOTO TOKa OcCIuIiorpada.
Takoli HMCTOYHMK 3allycka MOXET TIOKa3aTh CBsI3b CUTHaja (Hampumep:
OCBETUTEJILHOTO 00OpYyIOBaHHS) M MCTOYHMKA JUHAMUYECKOTO HJIEKTPUUECTBA
(uctounuk mHTaHWsA). Hanpumep: BBIXOJHOM CHTHANI CTa0MJIBHOTO — 3aITycKa
TpaHCc(HOPMATOPHBIX MOJICTAHIINHN, TTIABHBIM 00pa30M HCHOIB3YETCS IS MPOBEICHUS
M3MEPEHHH B 00J1aCTH AIEKTPOIHEPTETUKH.
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5. 3anyck ocunnnorpada

Cnoco0d 3amycka

Brei6op Tuma 3amycka BiIHMsSeT Ha TO, KakuM oOpa3oM ocmmwuiorpad Oyaer UCKaTh
coOplTHE 3amycka. BHHM3y pacnojokeHa cXema 3allOMHUHAIOLIEro YyCTpoucTBa
perucTpanyuy JaHHBIX. 3 CcXeMbl BHJIHO, YTO IIOJIOKEHUE COOBITHS 3aITycKa
OTIpEe/IeTISICTCSl YCTAHOBKAMH HCXOJHOM BPEMEHHOW TOYKU M 3aJlepKKH. BHUMaHme:
3allOMUHAIOIIEE YCTPOWCTBO PETUCTPAIMH JaHHBIX ocuuuiorpada mpencraBiseT
coboil mmKMuYeckuii Oydep, TO eCTh HOBasg HWH(OpPMANUS 3aMEHSET CTapyro
WH(OPMAITHIO O MOMEHTA, TIOKA PETUCTPAIHS JTAHHBIX HE 3aKOHIHTCS.

coOBITHE 3 alTyCEa

Oythep NaHHBIX ITOCTE
3amycka

N _/
YT

ZAMOMHHAKMee YCIPOHCTEO PETHCTPALTHH JaHHBIX

Oythep maHHBIX [0 3alycKa

IIpenzamyck/3agepaka 3amycka:

Perucrpanus naHHBIX BeAeTCS MEpeA M IMOCIE PETUCTPALMU COOBITHS 3aIlycKa.
[TonoxxeHue 3amycka 0ObIYHO HAXOAUTCS B LIEHTPE 3KpaHa Mo ropu3oHTan. Bo Bpems
[I0Ka3a BCEro AKpaHa MOKHO HaOI0AaTh MH(GOPMALUIO O MPEN3ayCKe M 3aJEpiKKe
3aIrycKa B 7 KIICTKaX. C MIOMOUIBIO peryisaropa
HORIZONTAL 22 POSITION yo:x10 HACTpauBaTh OTKJIOHEHUE TOPU30HTAIBHOMU
CHCTEMBI JUIS TPOCMOTpa Oounbineil HHGOpPMALUK Npea3aIycKa U 3aJepiKKe 3aIycKa
IUIsl OOJIBLIETO TOHMMAHUS COCTOSHUSI CHUTHajla 10 W mocie 3amycka. Hampumep:
perucTpupyemast LieTb PoU3BeNa KPaTKOCPOUHBIM UMIYJIbC, U aHaIU3 MHGOpMaluu
Iepes 3aIy CKOM MOKET IOMOYb HAMTH MPUYUHY 3TOTO KPAaTKOCPOYHOI'O UMITYJIbCA.

Haxwmute xHOMKY Ha TNepeaHell maHenu B OOJacTH YIPaBICHHUS 3aIlyCKOM

(TRIGGER), 3arem, Haxumas Ha MENU| > Ty 3amycka, BbiOepuTe TpeOyeMblid THII

3amycka. IHIUKaTop cOCTOSHIS BRIOPAHHOTO TEKYIIETO THITA 3aITyCKa 3arOPUTCS.

MODE

Auto

Nomal

Single
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RIGOL 5. 3anycK ocuunnorpada

Auto (aBTOMATHYeCKHMIl PeKUM):

OcmorpaMma  0TOOpaXkaeTcsi BHE 3aBUCHUMOCTH OT TOTO, YAOBJIETBOPSIIOTCS JIH
YCIIOBHSI 3allyCKa WM HET. Bo BpeMsl OTCYTCTBHUSI BXOJHOTO CHUTHaa OTOOpakaeTcs
OIHO TOPH30HTAJIbHAS JIMHHUSL.

[Tocne BBIOOpa Takoro pexuMa ocIruIorpad cHadaia 3anoiHseT Oydep mpensarmycka,
a 3aTeM MILET OJHOKPATHBIN 3aITyCK, IPOI0JIXkKas 3anoiaHATh Oydep nnpopmarueit. Bo
BpeMsI TIOMCKA 3aITyCKa 3alojHeHne nHpopManuu uaet no npuHmuiy oydepor FIFO
(First In, First Out — «mepBbiM npumén — nepBbiM ymén»). Ilocne HaxoxaeHus
coObITHS  3amycka Oydep  mpeasamycka  COIACpXKUT B  cebe  JIaHHEIC,
3apeTUCTPUPOBAHHBIC Tiepea 3amyckoM. Ecnm coObiTHE 3amycka HE Ha#IeHO, TO
ocuwuiorpad MHUIUHPYET NPUHYAUTEILHBIN 3aycK. Eciam npuHyIuTeIbHbIN 3amyCcK
cpaboran, To ocumwuiorpad Bce paBHO OymeT oToOpakaTh OCIHHIUIOIpaMMYy, HO 3Ta
ocuwiorpaMma Oyaer HectaOwibHOW. Ecnmm ke NpHHYIWTENBbHBIA 3amycK He
cpaborai, To ocuuuiorpad Oyaer oTodpaxkars CTaOMIFHYIO OCIHUIOTPaAMMY.
JIaHHBIA THUN 3aIyCKa TOAXOMUT ISl HEW3BECTHBIX CHTHAJIOB M JJISI CHTHAJIOB C
HU3KOW 9acToTOW moBTOpeHHs. Ecin HY)KHO 0TOOPa3WTh CHUTHAJ MOCTOSHHOTO TOKA,
TO HEOOXOIMMO UCTIONIb30BaTh JAHHBIA PEKHIM.

BHumaHue: xorja ycTaHOBKAa BPEMEHHOM FOpU30HTAJIbHON pa3BepTKU cocTasiseT 50
ms/div wim Gosee, TakOH PEKXUM TO3BOJISIET OTOOpa)KaTb CHUTHAJN, HE HMMEIOIIHIA
3aIrycKa.

Normal (o0bI4HBIN peskuM):

OTto0paxkaeT OCIMIIIOrpaMMy CUTHAJIa, KOIZa YIOBJIETBOPSIOTCSA YCJIOBMS 3alycKa.
Korna ycnoBus 3amycka He YAOBJIETBOPSIIOTCS, OTOOpakaeTcs IepBOHaYaIbHAs
OCHWJIJIOIPaMMa U 0KHJIaeTCsl CIEAYIOINI 3aITyCK.

[Tocne BBIOOpa Takoro pexnMa ocIuuIorpad cHadama 3anoiHseT Oydep mpenzarmycka,
a 3aTeM MILET OJHOKPATHBIN 3aIlyCK, IPOI0JIXkKas 3anoiHATh Oydep nnpopmarueit. Bo
BpeMs TIOWCKA 3amycKa 3arnoiaHeHue nadopmaiuu uaet no npunnuimy Oydepos FIFO.
[Tocne HaxoXAeHUsT COOBITHS 3aITycKa ocumiorpad 3anoiaser Oydep mocr3amycka u
oToOpakaeT 3aperucTpUpPOBAHHbIE B IAMSTH JaHHBIE.

JlaHHBIN TUI 3amycKa MOJIXOAUT JUUISl CUTHAJIOB, HE TPEOYIOIIMX aBTOMAaTHYECKOTO
3aIycKa, U JUIsl CATHAJIOB C HU3KOM 4aCTOTOW ITOBTOPEHHSI.

Buumanme: Haxarne Ha KHOIKY IIpU HAXOXKICHUU B JAaHHOM pPEXKUME
MIPUBOIUT K BBIPAOOTKE OJTHOKPATHOTO CUTHAJIA PUHYAUTEIEHOTO 3aITyCKa.

Single (peskxuM 0JHOKPATHOIO 3aMyCKa):

IMocne BeIGOpa narHoro pexnma kuorka PINGLE roncpeqnpaercs, u ocummiorpad

OXHIaeT 3amycka. I[lpum ymoBIETBOpeHHMH YCJIOBUH 3amycka NpuUOOp OToOpa)kaet
OCLWJJIOIPaMMy CHUTHaJa, a 3aTeM MpeKpalaeT padory.

BuHuMaHnme: HaxxaTHe Ha KHOIKY MPUBOAUT K BBIPAOOTKE OIHOKPATHOTO
CUTHaJIa MPUHYAUTEIHHOTO 3aITyCcKa.
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CB#a3p 3amycka

Ces3p 3amycka OMpenesseT, Kakas KOMIIOHEHTa CUTHaja OyaeT mepeaaBaThCcsi Ha
Tpurrep (cuctemy 3amycka). BHHUMaHHe: «CBSI3b 3alycka» U «CBSI3b KaHaJay»
pasInyaroTcs.
® JlocrosHubli Tok DC: KOMIOHEHTa NEPEMEHHOIO0 U IOCTOSHHOIO TOKa
MIPOXO/IUT K CUCTEME 3aITyCKa.
® [lepemeHHBIN TOK: OJOKUpYETCs JiF0Oasi KOMIIOHEHTA MOCTOSIHHOTO TOKa, W
OJOKUPYIOTCS CHTHAIBI HIbKe 8Hz.
® HuskowyacTOoTHOE  TOAABJICHHE:  OJOKUpyeTcs  Jirobas  KOMITOHEHTa
MOCTOSTHHOTO TOKA U JIF00ast HU3KOYaCTOTHAsI KOMITOHEeHTa HUke 75 kHz.
® BhICOKOYACTOTHOE TMO/ABICHHUE: OJIOKUPYETCS Ji00as BBICOKOYACTOTHAS
KOMITOHEeHTa BbITiie 75 kHz.

Haxxmure xHOIKY MENU| > Hactpoiikn 3anycka - CBsi3b Ha mepeiHell maHeIn B

obmactu ynpasienus 3amyckoM (TRIGGER) u BeiOepuTe TpeOyeMblid THIT CBSA3H (T10
yMOTUaHUIo0 ycTaHoBieH Tuml cBsizu «llocrosHHbE TOok DCy»). BHMMaHMe: Takas
HACTpOMKa JOCTYMHA, TOIBKO €CJIM OCYILECTBISIETCS 3aIlyCK 110 PPOHTY.
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Bpemsi 0J10KHMpPOBKM 3amyckKa
Wcnone3yst ¢QyHKUMIO BpeMeHH OJOKMpPOBKM 3allyCKa, MOMKHO OCYIIECTBUTH
CTaOWUJIBHBIA 3alyCK CJIO)KHOTO CHUTHana (HampuMep, Cepus HMILYJIbCOB). Bpews
OJIOKMPOBKM 3aIllyCKa — 3TO BpeMs OXHMJaHUS OcUMIUIOrpadoMm mepes MOBTOPHBIM
ocyllecTBIeHueM 3arycka. Ocuuiuiorpad He MOXKET MHUIUHPOBATH 3allyCK A0 TeX
0P, TIOKa BpeMs OJJOKMPOBKU HE KOHUHUTCS.

MeCTO
3aIryCcra

Haxxmure kHOIKy MENU| > Hactpoiiku 3amycka —> Bpemsi O/J10KMpPOBKHM Ha

nepenHedl naHenu B obOnactu ympasineHus 3amyckoM (TRIGGER) wu, wncnonbsys

perymsrop O , BblOepuTe Tpebyemoe BpeMs OJOKUPOBKU Il OCYIIECTBIECHUS

ctabmwibpHOro 3amycka (mo ymomuanuto 100 ns). Jluama3oH BpeMeHH OJOKUPOBKH
3amycka oT 100 ns g0 10 s. BAMMaHue: npy KCMONB30BAaHUU TAKMX BUJOB 3aIlyCKa,
Kak 3ammyck 1mo N-Homy (hpoHTY, 3aIrycK 1mo BuaeocurHany, RS232 samyck, 12C 3amyck,
SPI 3amyck u USB 3amyck, qanaast QyHKIUS HE TOCTYITHA.
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Ilymonoxasiienue

OyHKIMS HIYMOIIOAABICHUS YBEIUYUBAET 30HY TMCTepe3uca 3amycka. [locpeacTsom
YBEJIIMYEHUSI 30HbI THUCTEpPE3UCA 3allyCKa MOYKHO CHU3UTH BEPOSITHOCTH IIYMOB
3amycKa, HO BMECTE C 3TMM MOYKHO CHHU3WUTh UYBCTBUTEIBHOCTH 3amycka. [losTomy
IS 3aIycKa ocumiorpada Hy)KeH He 0OYeHb CIIa0blii CHUTHAJ.

Haxxmure kHOIIKY MENU| 2> Hacrpoiiku 3anycka - [llymonoxasiaenue Ha nepeanei

na”enu B obnactu ynpasienus 3anyckoM (TRIGGER) u BritounTe WM OTKITIOUUTE
(GYHKINIO ITyMOTIOAABIICHHS.
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Buabl 3amycka

Ocuumnorpadger  cepun DS2000 mnpemocTaBisitoT OONbIIOE KOTUYECTBO BHUIOB
3aIycKa.

3amyck o GppoHTy

3arnyck 1o UMITYJIbCY

3armycK 1Mo HeAOCTATKy aMILTHTYIbI HMITYJTbCa
3armyck 1o U30bITKY aMILIUTY/Ibl UMITyJIbca (OTLIMSI)
3amyck o N-HoMy QpoHTY (oruus)

3arnyck 1o rpaJueHTy

3anyck no Buneocurnany (HDTV-onmus)

3amyck 1o mabJioHy JIOTHUYECKOTO CUTHaIa

3aryck 1o 3aepiKKe (OILIHs)

3amyck 1o ucreueHuu Bpemenu (Time-out) (ommust)
3aryck 1o BpeMEHHU IPOIOJIKUTETbHOCTH (OTILIHS)
3arycK 1Mo yCTAaHOBOYHOMY BPEMEHH WJIM BPEMEHU YIepKaHHS
3amyck o RS232

3amyck no 12C

3amyck o SPI

3anyck o USB (ommus)
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3anyck mo (¢ppoHTy

3amycK 1o MoporoBoOMy 3HaY€HHIO YKa3aHHOTO (PPOHTA BXOAHOIO CUTHAJIA.

Bua 3anycka:

Haxwmute xnonky Bua 3amycka ans BeiOopa «3amyck mo ¢poHTy». B 310 Bpems B
MPaBOM BEPXHEM yIIIy 3KpaHa oToOpaszuTcs uHGOpMaIMs YCTAHOBOK 3aIycKa Kak Ha
PUCYHKE HHXE.

£ 000y

Bb100op ncTouHnKa:

Haxxmute kHonky Merounmnk 3amycka st Beioopa CH1, CH2, EXT nnu ropozackoit
AIIEKTPOCETH B KAUYECTBE «UCTOYHHKA 3aITycKay. Tekymas nHpopManus 0 BHIOpaHHOM
HCTOYHHMKE OTOOpA3UTCS B IPAaBOM BEPXHEM YTy dKpaHa.

BHuMaHue: TONBKO €Clii B KayecTBE HCTOYHMKA 3allyCKa BBIOpaHBI KaHAJbl C
MOJKJTFOYCHHBIMA BXOJJHBIMHU CUTHAJIAMH, MOYKHO TOOUTHCSI CTAOMIIHLHOTO 3aITyCKa.

Tun ¢ponra:

Haxmute xkHonky Tum ¢ppoHTa 1715 BBIOOpA, MO KakoMy (DPOHTY BXOJHOIO CHUTHAJIA
Oy/ZeT OCYIIECTBIATHCS 3amycK. Tum Tekymero (poHTa OTOOpakaeTcsi B IPABOM
BEPXHEM YTy dKpaHa.

o EX. 3alycK M0 mepeAHeMy (POHTY BXOJHOIO CHUTHaja, 3aIycK
OCYUIECTBIISIETCA,  KOIAa  YPOBEHb  HAINpPSDKEHUS  Y/IOBJIETBOPSET
YCTaHOBJICHHOMY YPOBHIO 3aIlyCKa.

o Ed : 3alyCK IO 3aAHeMy (POHTY BXOAHOTO CHTrHajla, 3aIycK
OCYUIECTBIISIETCA,  KOIAa  YPOBEHb  HANpPSDKEHUS  Y/IOBJIETBOPSET
YCTaHOBJICHHOMY YPOBHIO 3aITyCKa.

® E: o MepefaHeMy M 3aAHeMy (POHTY BXOAHOIO CHTHaja, 3aIycK

OCYILIECTBIIACTCS, KOTJAa  yPOBEHb  HANPSHKCHHUS  YIIOBJIETBOPSET
YCTaHOBJIEHHOMY YpPOBHIO 3aITyCKa.

Cnoco0 3anmycka:
Haxmvure Ha kHonmky Cmoco0d 3amycka Uit BbIOOpa crocoba  3alycka
(aBTOMaTWYECKHU, OOBIYHBIA WM OJHOKPATHBIA) NpPU BBHIOPAHHOM THIIEC 3aITyCKa.

WuankaTop BEIOPaHHOTO peXUMa OyAeT MOACBEYNBATHCA.

Hacrpoiiku 3anycka:

PykosoacTteo nonb3osatensa DS2000



RIGOL 5. 3anycK ocuunnorpada

Haxmute Ha kHOonKy HacTpoliku 3amycka 1711 BbIOOpa mapaMeTpoB 3allycKa: CBA3b
3aIycKa, BpeMsi OJIOKHPOBKHM 3aIlyCKa M IITyMOIIO/IaBICHHE.

YpoBenb 3anmycka:
JU1s OCyLIECTBICHHs 3allyCKa CUTHAJ JOJDKEH JOCTHYb YCTAHOBIIEHHOIO YPOBHS
3aIycKa.

2} LEVEL

Ucnonezyiite perynsitop TRIGGER = JUUISl HACTPOMKH ypOBHs 3amycka. Ha

9KpaHe OyneT OToOpakaThCsl OpaH)KEBO-KpacHasi JUHUS YPOBHS 3allyCcKa M METKa
samycka « KH », omm OyayT nepeMemarscs BBEPX MM BHH3 BCIEI II0BOPOTA
perymsatopa. OIHOBPEMEHHO C OJTHM, B JIEBOM HIDKHEM YOIy OJKpaHa Oymer
oToOpakaThCsl 3HAUCHHUE YPOBHS 3allyCka B peaTbHOM BpEeMEHH (HampuMmep,

4). [locne ocTaHOBKM BpallleHUsl PEryasiTopa JMHUA U METKa 3alycKa

HCYE3HYT 4epes 2 ceK.

10
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5. 3anyck ocunnnorpada RIGOL

3anmyck mo UMMYyJbCy

3anmyck 1O YCTAHOBJIEHHOM IIHMPUHE MOJOXKUTEIBHOTO WM OTPULIATENIEHOTO
VMITYJIBCA.

Bua 3anycka:

Haxwmute kHonky Bua 3amycka nms BeIOOpa «3ayck 1Mo UMITYIbCY». B 3T0 Bpems B
BEpPXHEM MPABOM YTIIsl SKpaHa OyzeT 0ToOpakaThCsi MHPOPMAIUs HACTPOUKH 3aITyCcKa
KaK Ha pUCYHKC HHXKE.

N @ ooy

Bb100op ncTouHNKa:

Haxxmute kHomky Merounmk 3amycka a1 Bbeibopa CH1 mim CH2 B kauecTBe
«HCTOYHUKA 3ammyckay. Texymas nHpopMaIys 0 BRIOPAaHHOM HCTOYHHKE OTOOPa3UTCS
B [IPABOM BEPXHEM YIUIy SKpaHa.

BHuMaHue: TONBKO €cClii B KaueCTBE HCTOYHUKA 3allyCKa BBIOpaHBI KaHAJbl C
MOJKJTIOYCHHBIMU BXOJJHBIMHU CUTHAJIAMH, MOYKHO TOOUTHCSI CTAOMIIBLHOTO 3aITyCKa.

YcaoBus umnyibca:
HaxxMuTe KHONKY Yea10BUSI HMITYJIbCa Il BEIOOpa HYKHBIX YCIIOBHM HMITYJIbCA.

L4 Z 3aIlyCK, KOIJa IMOJIOKHUTEITbHBIH HUMITYJIBC BXOJHOI'O CHUTHAJIa

OoJbllIe YCTaHOBIIEHHOTO MapaMeTpa IHUPUHBI UMITYIIbCA.

o Z 3allyCK, Koraa MTOJIOKUTEITHHBIH HUMITYJIBC BXOJHOI'O CHI'HAJIa

MCHLIIC YCTAHOBJICHHOI'O IMTapaMeTpa MIUPUHBI UMITYJIbCA.

34ITyCK, KOraa MOJOXKUTEIIHHBIHN HUMITYJIbC BXOJHOT'O CHI'HAJIa

Oonbllle HUKHETO YCTAHOBJIEHHOTO TMpefena mapaMerpa IIHPUHbI
MMIyJbCa, HO MEHBIIIE BEPXHETO YCTAHOBJIEHHOTO Ipejieia mapameTpa
IIMPUHBI UMITYJIbCA.

3alyCK, KOTZa OTPHUIATENbHBI HMMITYyJIbC BXOAHOTO CHTHAala
OoJbllIe YCTaHOBIIEHHOTO MapaMeTpa IHUPUHBI UMITYJIbCA.
.-;IF; 3allyCK, KOIrJa OTPHILATEIbHBIH HMIYJIbC BXOJHOIO CHUTHAaJa

MCHLIIC YCTAHOBJICHHOI'O IMapaMeTpa MUWPHUHBI UMITYJIbCA.

34ITyCK, Koraa OTpI/II_IaTCJ'IBHHﬁ HUMITYJIbC BXOAHOI'0 CHI'HAJIa

Oosbllle HUKHETO YCTAaHOBJIEHHOTO IIpefena MapaMerpa IIWPUHBI

11
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RIGOL 5. 3anycK ocuunnorpada

MMIYyJbCa, HO MEHBIIIE BEPXHETO YCTAHOBJIEHHOTO Ipejiena mapameTpa
ITUPUHBI UMITYJIbCA.

Hacrpoiika umnyiabca:
Pa3HI/IIIa BPpEMCHHU MCXKAY MABYMs TOYKaMH TICPCCCUCHUA YPOBHA 3allyCka U
ITOJIOKUTENIBHOTO UMITYJIbCA HAa3bIBACTCS IMPHUHOM uMITyibca. [loka3aHo Ha puUCyHKe:

A B YPOBEHB
"""""""" L§a"r13r?: Ka

1 l

] - » I
MIMPHHA! TOMOKHTETEHOTO HMITYIIBCa

e]lpu ycaoBusix 3amycka , , 2 , == Ha)KMUTE

kHonky Hactpoiika uMmyJbca U IMOBOpayMBaiTe peEryssiTop O

JUTsE BEIOOpa TpeOyeMoro mapaMerpa, AUarna3oH HaCTPOUKH OT 2 ns 10
4s.

e [Ipu yci1oBusX 3amycKa RS BSEN ia5xvire Ha kHONKH Bepxumnii

npeaea 1 HuwkHuii mpegea M THOBOpauuBaiiTe perymisTop O s

BbIOOpa TpeOyemoro mnapaMerpa. Jluama3oH HACTPOWKH BEPXHETO
npenena ot 10 ns g0 4 s, AMana3oH HACTPOWKK HIDKHETO Tpesesa oT 2
ns a0 3,99 s. Bammanme: HikHMIl mnpenen WIHMPUHBI HMITYJIbCA
JIOJDKEH OBITh MEHBIIIE BEPXHETO Mpeiena.

Cnoco0 3anmycka:

Haxmvure Ha kHonmky Cmoco0d 3amycka Uit BbIOOpa crocoba  3amycka
(aBTOMATWYECKU, OOBIYHBIA WM OJHOKPATHBIA) TpPHU BBHIOPAHHOM THIIEC 3aITyCKa.
WupnkaTop BEIOpaHHOTO peXrUMa OyIeT MOACBEYNBATHCA.

Hacrpoiiku 3anycka:
Haxxmute Ha kHonKy HacTpoliku 3amycka 1711 BIOOpa mapaMeTpoB 3allycKa: CBA3b
3aIycKa, BpeMsi OJIOKMPOBKH 3aITyCKa M IIyMOIOIaBICHHE.

YpoBenb 3amycka:

Ucnonp3yiite perymnstop TRIGGERM I HACTPOMKM YPOBHS 3aIlycCKa.

CMoTpHTe NOSICHEHHUS K IIYHKTY « YPOBEHb 3alyCKay.

12
PykoBoacTBo nonb3osatena DS2000



5. 3anyck ocunnnorpada

3anyck Mo HeJOCTATKY AMILIMTYAbI MMIYJbCa

Hcnonp3yercst ans 3amycka MO UMIIYJbCY, KOTOPBIM IMEPEXOAUT Yepe3 HECKOJIbKO
YpOBHEH 3allycka, HO HE MEPEeXOJUT JPYrod ypoBEHb 3allyCKa, KaK IOKa3aHO Ha
PUCYHKE HUXKE.

HEDOCTATOK AMILTHTYIEL
NONOEHHTENEHOT O HMIOYIECA

High Level - -t ——f——d-odoodee o f -

Low Level ——fF——-F--1+-——-—- S Epu) .

HEOOCTATOK aMIIITHTYIED
COTRHIOATENBHOIC HMITYIECA

Bua 3anycka:

Haxwmute Ha kHonky Buj 3amycka 11 Beroopa «HegoctaTtok aMImmuTy Ikl UMITYJIECAY.
B 510 Bpems B BepxHEM MNpaBOM YIIy 3KpaHe OyaeT oToOpakaTbcs MH(POpMAIUs
HAaCTPOEK 3aIlyCKa, KaK ITOKAa3aHO HAa PUCYHKE HHKE.

Runt® A3.06

Bb100p HcTOUHNKA 3amycKa:

Haxxvurte kHonky Merounmk 3amycka a1 Boibopa CH1 mnm CH2 B kauecTBe
«HCTOYHUKA 3ammyckay. Texymas nHpopMaIys 0 BRIOPAaHHOM HCTOYHHUKE OTOOPAa3UTCS
B [IPABOM BEPXHEM YIUIy SKpaHa.

IHonspHOCTHL UMITY/IbCA:
Haxmute Ha kHomky IloasipHOCTh MMMyJibca JiIsl BBIOOpa MOJSIPHOCTH HUMITYJIbCA,
M0 HCAOCTATKy aMIINIMTYAbl KOTOPOI'O 6YI[6T IIPOUCXOOUTD 3aITyCK.

J : HOJOXKUTENIbHAS TOJSIPHOCTh, 3alyCK M0 HEJOCTAaTKy aMIUIUTY/IbI
MOJIOKUTEJILHOTO UMITYJIbCA.
L4 Z OTpuLAaTCJIbHAA TIOJIAPHOCTb, 3allyCK II0 HCAOCTATKY aMINIMTYAbI
OTPHULATEILHOTO UMITYJIbCA.
Cneunduxarop:
Haxwmure Ha kxHOnky Chnemu@ukarop A HAaCTPOMKM OrPAaHWYEHHMH 3allycKa IIo

13
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RIGOL 5. 3anycK ocuunnorpada

HEIOCTATKy aMIUTATY/IbI ITUPUHBI HMITYJIbCA:

. He3aBucuMo: HET yCI0BUH, OIPaHUYMBAIOIIMX 3aIyCK 10 HEJOCTATKy
IIMPUHBI UMITYJTbCA.

. >: 3alycK INpU YCIOBHUH, YTO HEJOCTATOK AMIUIMTYAbl IIHPHUHBEI
UMITyJIbca OOJBIINE YCTAaHOBJICHHOTO HIDKHETO TpejeNia IMUPUHBI UMITYIIbCA.
Haxxmurte xHonky HuskHMi mpemes IIMPUHBI UMITYJIbCA Ul YCTaHOBKHU
MUHUMaJbHON IUPUHBI UMITyJIbca /lnana3zon HacTpoiku ot 2 ns 70 4 s.

. <: 3amycK MpH YCIOBHUH, YTO HEAOCTATOK AMIUIMTY/AbI IIMPUHBI
MMITYJIbCA MEHBIIE YCTAHOBICHHOTO BEPXHETO IpeJieNia MIMPHHBI UMITYITbCa.
HaxxmuTte xHOnky BepxHmuii mpeaes IIMPHMHBI MMIYJIbCA JUIsl YCTAaHOBKU
MaKCHUMaJbHOU MIMPUHBI UMITyJIbca J{nana3zoH HacCTPOHKH OT 2 ns 110 4 s.

J <>: 3alycK NpH YCIOBHM, YTO HEIOCTATOK aMIUIUTYIbI LIIHPUHBI
UMITyJIbca OOJBIIE yCTaHOBJICHHOTO HIDKHETO TpeleNa MUPUHBI UMITYJIbCa,
HO MEHBIIE YCTAaHOBJICHHOTO BEPXHETO TIpe/eia IIUPUHBI HMITYJIbCA.
HaxxmuTte xHOnky BepxHmuii mpeies IIMPHMHBI MMIYJbCA JUIsl YCTAaHOBKU
MaKCHUMaJbHON IIMPHUHBI UMITyabca /{namason Hactpoiiku ot 10 ns 1o 4 s.
Haxxmurte xHonky HuskHMi mpemes IIMPUHBI UMITYJIbCA Ul YCTaHOBKHU
MUHUMAaJIbHON IHUPUHBI UMIYNbca /lnana3on HacTpoiiku ot 2 ns 10 3,99 s.
Baumanue: HwwxHuil mpenen IIMPUHBI MUMITYJIbca JOJDKEH OBITh MEHbILIE
BEPXHEro Ipezena.

BeprukajibHoe OKHO:

Haxxvute Ha kHomky BeprmkaabHoe OKHO s BbIOOpa TpeOyeMoro BHIa
BEPTUKAJIBHOTO OKHa. BHumanme: B meHo «HemocraToxk ammumTyznbl HIMPUHBI
HUMITYJIBCa» Brer Taxxke Moxkere NEPCKIIOYaTh BUJ BCPTHUKAJIBLHOI'O OKHA, Ha)XHMas
PEryISTOp YIPABIEHUS YPOBHEM 3aIlyCKa.

Bbl MoxkeTe BBIOpaTh IpaHUIly YPOBHS 3aIlyCKa, a 3aT€M HACTPOUThH YPOBEHb 3aIlycKa

¢ omotipio peryasitopa TRIGGER ﬂ B npouiecce HacTpoiiku B BepXHEH

4JaCTH SKpaHa MOABATCA ABEC OPAHIKCBO-KPACHBIC JIMHUU YPOBHA 3allyCKa U JIBE MCTKU

3armycka ( M:ﬁl), KOTOpBIE€ OyIyT ABUTATHCS BBEPX WJIM BHU3 BCIEH 32 TTIOBOPOTOM

peryastopa. OTHOBPEMEHHO C ATUM B JIEBOM HIKHEM YTy 3KpaHa OyJeT B peajbHOM
BpEMEHHM OTOOpa)xkaTbcs TEKyIIMH MapaMeTp ypoBHs 3amycka. Ilocie ocrtaHoBku
peryasTopa METKH 3allyCcKa U JIMHUU UCUE3HYT Yepe3 2 CeK.

|

[Tpu BBIOOPE pa3HBIX BEPTUKAIBHBIX OKOH CIIOCOO HACTPOMKH YPOBHSI 3aIlyCKa TAKXKe
OyJeT OTINYaThCS:

i o
J : HACTPaMWBaeTCsl TOJIbKO BEPXHMM MpeAes ypOBHS 3aIlyCKa.

14
PykoBoacTBo nonb3osatena DS2000



5. 3anyck ocunnnorpada

B mpouecce Hactpoiiku B peanbHOM BpeMeHu MeHserca «Up Level», a
«Low Level» ocraercsa HEM3MEHHBIM.

i | v 5
. : HACTPAMBAETCS TOJIBKO HWKHUM IPEJE] YPOBHS 3allycKa.

IIpOLIECCE HACTPOUKHU B peallbHOM BpemeHu MeHsercs «Low Level», a «Up
Level» ocraercs HEU3MEHHBIM.

Tt
L4 I HACTpanBaCTCsA U BCPXHUHU, WU HUKHUHU TIPCACIT YPOBHA

3anycka. B mponecce HacTpoWku B peanbHOM BpemeHH MmeHsercs «Up
Level» u «Low Level».

Cnoco0 3anmycka:

Haxmvure Ha kHonmky Cmoco0d 3amycka Uit BbIOOpa crocoba  3amycka
(aBTOMATWYECKHU, OOBIYHBIA WM OJHOKPATHBIA) NpPU BBHIOPAHHOM THIIE 3aITyCKa.
WupaukaTop BEIOpaHHOTO peXrUMa OyIeT MOACBEYNBATHCA.

Hacrpoiiku 3anycka:
Haxmute Ha kHonKy HacTpoliku 3amycka 1711 BIOOpa MmapaMeTpoB 3allycKa: CBA3b
3aIycKa, BpeMs OJIOKMPOBKH 3aITyCKa M IIyMOIO/IaBICHHE.

15
PykosoacTtBo nonb3osatensa DS2000

RIGOL



RIGOL 5. 3anycK ocuunnorpada

3anmyck mo M30BITKY AMILIMTYAbl MMIYJbca (OMIMs)

JlanHas QyHKIHS MPENTOCTABISET BO3MOKHOCTD YCTAHOBKH OTHOTO BEPXHETO YPOBHS
3allyCcKa M OJHOIO HWIKHErO YpPOBHS 3allyCKa, 3alyCK IIPOMCXOAMT TOrAa, Koraa
BXOJHOW CHUTHAJI IPEBBIIIAECT BEPXHUN YPOBEHb 3aIllyCKa HJIM OILyCKAeTCS HUKE
HIKHETO YPOBHS 3aI1yCKa.

Bua 3anycka:

Haxxmure kHomky Bmua 3amycka s BbiOopa ¢(yHKmmm «3amyck 1O H30BITKY
aMIUTUTYIBDy. B 3TO Bpems B BepXHEM NpaBOM YIIIy JKpaHa OyIeT OTOOpakaThCs
uH(OpMaIrs HACTPOCK 3aIyCKa, KaK MOKa3aHO Ha PUCYHKE HIKE.

Bb100p HcTOYHNKA 3amycKa:

Haxwmute knonky MeTounmnk 3amycka it BbIOOpa HCTOUHUKOM 3amycka kaHan CHI
nmn CH2. Texymmii MCTOUYHMK 3amycka OTOOpa)kaeTcs B BEPXHEM IPaBOM YyIjia
JKpaHa.

BHuMaHme: TOJIBKO €cClii B KadyecTBE HMCTOYHHKA 3alyCka BBIOPAHBI KaHAIBI C
MOJKITFOYCHHBIMA BXOJJHBIMU CUTHAJIAMH, MOXKHO TOOUTHCSI CTAOUIIBLHOTO 3aITyCKa.

Tun u30bITKa AMIUITUTY/ABI:
Haxmurte kHomky Tum W30bITKa aMIUIMTYAbl A7 BbIOOpa, MO KakoMy (QpOHTY
BXOJTHOTO CHTHaJIa OyZIeT OCYIIECTBIATHCS 3aITyCK.

o : 3allyCK OCYILECTBISETCS M0 IepefHeMy (QPOHTY BXOJHOIO

CUTHaJja W TPU YCJIOBUH, YTO YPOBEHb HANPSHKEHUS BBIIIE
YCTaHOBJIEHHOTO YPOBHS 3aIycKa.

° 2 3aIlyCK OCYHICCTBIJIACTCS 1O 3aJHCMY (l)pOHTy BXOAHOI'O CUT'HaJIa U

IIPU YCIIOBHM, YTO YPOBEHb HAIPSDKEHUS HMKE YCTAHOBJIECHHOIO
YPOBHS 3aITyCKa.

o : 3aIlyCK OCYLIECTBISETCS 1O JTI000MY (POHTY BXOAHOTO CUTHAJIA U

IIPH YCJIOBUHU, YTO YPOBEHb HAIIPSIKEHUS YIOBIETBOPSET YCIOBUAM
YCTaHOBJICHHOTO YPOBHS 3aIlyCKa.

Monoxenue 3amycka:
[Tocne BrIOOpa THMa 3amycka HaxkMuTe KHONKY Ilos10skeHHe 3amycKa 1 mocpeicTBOM
BBIOOpA TTOJIOKEHUS 3aITyCKa YTBEPUTE BPEMEHHYIO TOUKY 3aITyCKa.

e Touxka BXOda B I/136LITOK AMIUIMTYABI: 3allyCK OCYLICCTBIIACTCA TOIAA, KOIAad
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5. 3anyck ocunnnorpada

BXOJ/IHOH CUTHaJ BXOAMT B YCTAHOBJIEHHBIE PAMKH YPOBHS 3aITyCKa.

e Touka BbIXOa M3 M30BITKA AMIUIMTYABL: 3allyCK OCYIIECTBISETCA TOTAA,
KOTJ1a BXOJIHOM CHUTHaJI BBIXOJUT UX YCTAHOBIIEHHBIX PAMOK YPOBHS 3aITyCKa.

e Bpems u30bITKa aMIUIMTYABI: HCIONB3YETCS AN OTPAHUYEHUS BPEMEHU
yIepXkaHUs IOCJIE€ BXOJa CHUTHajJa B H30BITOK AaMIUIUTYAbl. 3aIyck
OCYILECTBIIETCS TOIJA, KOIJja HAKOIUIEHHOE BPeMs yIAEepXKaHUs I0CIe BXOJa
CUTHajla B M30BITOK AaMIUIUTYbl CPaBHUBAETCS CO BPEMEHEM M30bITKA
aAMIUTUTY/BI.

BeprukajibHoe OKHO:

HaxxMute Ha kHomky BeprmkaabHoe OKHO s BbIOOpa TpeOyeMoro BHIa
BEpTUKAJIbHOTO OKHa. [lompoOHee o0 [JaHHOM omepalMM YUTaUTe B IIYHKTE
«BepTukanbHOe 0KHO» pa3jiena «3alyCK 0 HEA0CTAaTKy aMIUIUTYbl UMITYJIbCay.

Cnoco0 3anmycka:

Haxxmute Ha kHomky Cmoco0d 3amycka Uit BblOopa cmocofa 3amycka
(aBTOMATUYECKHU, OOBIYHBIA WM OJHOKPATHBIA) NPU BBHIOPAHHOM THIIEC 3aITyCKa.
WuankaTop BEIOPaHHOTO pexXuMa OyIeT MOACBEYNBATHCA.

Hacrpoiiku 3anycka:
Haxxmute Ha kHonKy HacTpoliku 3amycka 1711 BbIOOpa mapaMeTpoB 3allycKa: CBA3b
3aIycKa, BpeMsl OJIOKMPOBKH 3aITyCKa M IIyMOIO/IaBICHHE.
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RIGOL 5. 3anycK ocuunnorpada

3anyck nmo N-Homy ¢poHTy (Ommus)

3anmyck ocymecTBiasiercs 1o N-HOMYy (POHTY MO MCTEYEHHH YCTaHOBICHHOTO
BPEMEHH OXKMJIaHUS, KaK TOKa3aHO Ha PUCYHKE HHXKE.

Edge Type=4
Edge Num=2
P1
- P P2
M <+ P3
P1/P2/P3<Idle Time<M

Bua 3anycka:

Haxwmure kHonky Bua 3amycka s BeiOopa dyHkiuu «3amyck mo N-HoMy QpoHTY».
B 510 Bpems B BepxHEM MpaBOM YIIy 3KpaHa OyaeT oToOpakaTbcs MH(OpMAIUs
HACTPOMKH 3aITyCKa, KaK TOKa3aHO HAa PUCYHKE HHKE.

Nth @8 1.94 Y

Bb100p HcTOUHNKA 3amycKa:

Haxwmute xHonky MCETOYHHK 3amycka A BbIOOpAa MCTOYHHKOM 3aMyCKa KaHA
CHI1 wmm CH2. Texymuii HICTOYHUK 3aITyCKa OTOOPAKAETCS B BEPXHEM IPABOM yIia
JKpaHa.

BHuMaHme: TOJIBKO €cClii B KadyecTBE HMCTOUHHKA 3ayCKa BBIOPAHBI KaHAIBI C
MOJKJTIOYCHHBIMU BXOJTHBIMHU CUTHAJIAMH, MOXKHO TOOUTHCSI CTAOMIIHLHOTO 3aITyCKa.

Tun ¢ponra:
Haxmute xkHonky Tum ¢ppoHTa 1715 BBIOOpA, MO KakoMy (DPOHTY BXOJHOIO CHUTHAJIA
OyZeT OCyIECTBISATHCS 3aITyCK.
® :: 3alycK IO mepeAHeMy (POHTY BXOJHOIO CHUTHaja, 3aIycK
OCYIIECTBIIIETCS, KOTAA  yPOBEHb  HAIPSDKCHUS  YIOBJIETBOPSET
YCTaHOBJICHHOMY YPOBHIO 3aITyCKa.
® =: 3allyCK 10 3aJHeMy (POHTY BXOJHOIO CHUTHala, 3aIlycK

OCYILIECTBIICTCS, KOTJAa  yPOBEHb  HANPSHKCHHUS  YIIOBJIETBOPSET
YCTaHOBJIEHHOMY YPOBHIO 3aITyCKa.
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5. 3anyck ocunnnorpada RIGOL

Bpems oxunanus:
Haxxmute kHonky Bpemsi o:kuAaHus 111 yCTAaHOBKM BPEMEHH OXHJAHUS JI0 Havaja
orcuera N-Horo (poHTa 3amycka. /{uana3on HacTpoiiku ot 16 ns 110 4 s.

Homep ¢ponTa:
Haxxmute kHonky Homep ¢poHTa 111 ycTaHOBKM MapaMeTpa Homepa GpoHTa «N».
Juamna3oH HacTpoiiku oT 1 10 65535.

Cnoco0 3anmycka:

HaxxmMute Ha kHomky Cmoco0d 3amycka Uit BblOopa cmocofa 3amycka
(aBTOMATWYEeCKHU, OOBIYHBIA WM OJHOKPATHBIA) NpPU BBHIOPAHHOM THIIEC 3aITyCKa.
WuankaTop BEIOpaHHOTO peXrUMa OyIeT MOACBEYNBATHCA.

Hacrpoiiku 3anycka:
Haxmure Ha kHonKy HacTpoliku 3amycka 1711 BbIOOpa mapaMeTpoB 3allycKa: CBA3b
3aIycKa, BpeMs OJIOKMPOBKH 3aITyCKa M IIyMOIO/IaBICHHE.

YpoBenb 3anmycka:

Ucnonp3yiite perymnstop TRIGGERM I HACTPOMKHM YPOBHS 3aIlycCKa.

ITogpoOHee 0 1aHHOM ONEepaluy YUTAUTE B MyHKTE « YPOBEHb 3aMYCKA».
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RIGOL 5. 3anycK ocuunnorpada

3anmyck mo rpaaMeHTy

3anyck MO MOJIOKUTEIBHOMY WM OTPULATEIbHOMY TIPaJUEHTy B YCTaHOBJIEHHOE
BpeMsl.

Bua 3anycka:

Haxwmute xHonky Bua 3amycka s BeiOopa QyHKIMU «3allycK MO rpaJueHTy». B
3TO BpeMsi B BEpXHEM MpPaBOM YIIy SKpaHa OyaeT oToOpaxarbcsi HH(pOpMAIHs
HACTPOMKH 3aITyCKa, KaK TOKa3aHO HAa PUCYHKE HHKE.

Bb100p HcTOUHNKA 3amycKa:

Haxxmute kHomky METOYHMK 3amycka JUisi BIOOpa MCTOYHHUKOM 3alyCKa KaHall
CHI1 nmm CH2. Tekymuii HICTOYHUK 3aIlyCcKa OTOOpa)kaeTcsi B BEPXHEM IPABOM YIJIa
JKpaHa.

BHuMaHue: TONBKO €Clii B KaueCTBE HCTOYHMKA 3allyCKa BBIOpaHbI KaHAJbl C
MOJKITIOYCHHBIMA BXOJJHBIMU CUTHAJIAMH, MOYKHO TOOUTHCSI CTAOMIIHLHOTO 3aITyCKa.

YciaoBus 3anmycka no rpaueHry:
Haxwmute kHONKy YeaoBHsi 3amycka MO TpPajWeHTy uis BbIOOpa TpeOyembIx
YCIIOBHI 3aITycKa.

o _"'lT"' . 34llyCK IpH YCJIOBHHU, YTO BPEM: IOJIOKUTCIIBHOTO I'padWCHTA
BXOJHOTI'O CUTHaJIa OoupIe YCTAaHOBJICHHOI'O BPEMCHHU.

L Z 34IlyCK IIpHU YCJIOBHUH, 9TO BPEMS IOJOKUTCIBHOIO I'paIUCHTA

BXOOHOT'O CMT'HAaJIa MCHBIIIC YCTAHOBJICHHOT'O BPCMCHU.

. 3allyCK IpH YCJIOBHUU, YTO BPEMA IIOJOKHUTCIBHOIO I'palUCHTA

BXOJHOI'O CHI'HaJIa OOJIbIIIC HMKHETO npeacia yCTaHOBJIICHHOI'O BPpEMCHU
1 MCHBIIC BEPXHETO NPCaCiia YCTAaHOBJICHHOI'O BPEMCHHU.

o EIA 3alyCK MpPU YCIIOBUH, YTO BPEMs OTPHUIATEIBHOIO IpaJnueHTa
BXOJIHOTO CUTHaJsa 0OJIbIlI€ yCTAHOBIEHHOIO BPEMEHHU.
o IEIN 3alyCK MPH YCJIOBUHU, YTO BpPEMs OTPHUIATEIHHOTO TpaJHEeHTa

BXOOHOT'O CMT'HAaJIa MCHBIIIC YCTAHOBJICHHOT'O BPCMCHHU.

. 3allyCK IIpu YCJIOBHH, YTO BpEM: OTPHULATCIBHOIO I'paJIuCHTA

BXOJHOI'O CHTI'HaJIa OOJIBIIIC HIKHETO npeacia yCTaHOBJIICHHOI'O BpEMCHU

20
PykoBoacTBo nonb3osatena DS2000



5. 3anyck ocunnnorpada RIGOL
1 MCHBIIC BEPXHETO NPCaCiia YCTAaHOBJICHHOTI'O BPEMCHHU.

YcraHoBka BpeMeHH:

B nmanHOM ocmwutorpade BpeMEHEM IOJIOKHTEIBHOTO CKJIOHA (TpajneHTa)
Ha3bIBACTCS pa3HMIA BPEMEHM MEXKIY JABYMs TOYKAMM II€PECEUEHUs JIMHUM YPOBHS
3amycka A u B ¢ nonoxurensHeiM pporTOM. [loKazaHo Ha pUCYHKE HIDKE.

__BEpXHHII IIpenen
3amycxa (Up Level)

3alTyCEa

BpeMA IIONOEHTENBEHOTO CKIIOHA

® [lpu ycaoBuSIX 3amycKa MO TPagUEHTy , , ,

HaxMuTe KHOnKy Hacrpolika BpeMeHH H IOBOpauMBaiiTe

perymstop O s BbIOOpa TpebyeMoro mnapameTpa, JHana3oH

HacTpoiku ot 10 ns 10 1 s.

HaXMHUTC Ha

KHONKH Bepxumii mpenea Bpemenn u HuxHuMil npenes BpeMeHH U

® [Ipu ycaoBusix 3amycka 1o rpaueHrty

MIOBOPaYMBaiTe pPETyIATOp O s BblOOpa TpebyeMoro mnapamerpa.

Jnana3oH HacTpoliku BepxHero mpeaena ot 20 ns no 1 s, nuana3oH
HacTpoilku HUxkHero npenena ot 10 ns 1o 999 ms. Baumanne: HuxHuit
Tpeziesl BpEMEHHU JIOJDKEH ObITh MEHBIIIE BEPXHETO Mpe/ea BpeMEHH.

BeprukajibHoe 0OKHO:

Haxxvute Ha kHomky BeprmkaabHoe OKHO s BbIOOpa TpeOyeMoro BHIa
BEPTUKAJILHOTO OKHa. BHuManme: B MmeHo «3amyck mo rpaaumeHTy» Bbl Takxke
MOXCETC NCPCKIIIOYaTh BUA BCPTHUKAJIBHOI'O OKHA, HAXHWMas PEryIdaATOp YHIPAaBJICHUA
YPOBHEM 3aITyCKa.

Bbl MoxkeTe BBIOpaTh IpaHUIly YPOBHS 3aIlyCKa, a 3aT€M HACTPOUThH YPOBEHb 3aIlycKa

¢ omorpio peryasiropa TRIGGER ﬂ B npouiecce HacTpoiiku B BepxXHEH

JaCTH SKpaHa MOABATCA ABEC OPAHKXCBO-KPACHBIC JIMHWU YPOBHA 3allyCKa U JIBEC MCTKU

3armycka ( I/IEI), KOTOpBIE€ OyIyT ABUTATHCS BBEPX WJIM BHU3 BCIEH 32 TIOBOPOTOM
perymstopa. OTHOBPEMEHHO C 3THM B JIEBOM HIKHEM YIUTy dKpaHa OyJIeT B pealbHOM
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RIGOL 5. 3anycK ocuunnorpada

BPEMEHHM OTOOpa)kaTbCs TEKYIIMH MapaMeTp ypoBHS 3amycka o rpagueHty. [locie
OCTAHOBKH PEryJIiTOpa METKH 3allycKa U JMHUU UCUYE3HYT 4Yepes3 2 Cek.

Koma YyCJIOBUSA 3allyCKa I1I0 TPAaJUCHTY BbICTABJICHBI KakK 50044 B

JICBOM HIDKHEM YTy JKpaHa OyaeT oToOpakaThCs TEKYIIMA YPOBEHb 3allycka U
JMana3oH CKIIOHA (TpaJeHTa).

\

UpLevel-LowLevel ~ UpLevel-LowLevel

EeMTIHE EepXHEro E&/ITHIHA HIDEHET O
TIpefend EpeneH T TIpefdena EpeneH

UpLevel-LowLevel

SlewRate = SlewRate =

BEIIHYIHHA BPEMEHH

BriOupast pasHble BepTHKaJIbHBIC OKHA, CIIOCOO HACTPOMKH YPOBHS 3allycKa TaKkKe
OyJeT OTIINYAThCS:

i HacTpauBaeTcsi TOJBKO BEPXHUM Ipenen ypoBHs 3amycka. B

IpoLecce HaCTPOMKU B peallbHOM BpeMeHU MeHseTcss «Up Level» u
«Slew Rate», a «Low Level» ocTaeTrcss HEU3MEHHBIM.

HAcTpauBaeTCsl TOJIBKO HIDKHMH NHpeien YpoBHs 3amycka. B

[poLecce HACTPOUKH B pealibHOM BpeMeHU MeHseTcs «Low Level» u
«Slew Rate», a «Up Level» ocraercss HEeM3MEHHBIM.

: HACTpauBaeTCsl M BEpXHUHM M HUKHUH Tpesies ypoBHs 3amycka. B

Ipolecce HaCTPOMKHU B peallbHOM BpeMeHU MeHseTcss «Up Level» u
«Low Level», a «Slew Rate» ocTaeTcss HEU3MCHHBIM.

Cnoco0 3anmycka:

Haxxvure Ha kHomky Cmoco0 3amycka Uit BblOopa cmocofa 3amycka
(aBTOMATWYECKU, OOBIYHBIA WM OJHOKPATHBIA) NpPHU BBHIOPAHHOM THIIE 3aITyCKa.
WuankaTop BEIOpaHHOTO pexXuMa OyIeT MOACBEYNBATHCA.

Hacrpoiiku 3anycka:
Haxxmute Ha kHonKy HacTpoliku 3amycka 1711 BbIOOpa mapaMeTpoB 3allycKa: CBA3b
3aIycKa, BpeMs OJIOKMPOBKH 3aITyCcKa M ITyMOIO/IaBICHHE.
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5. 3anyck ocunnnorpada

3anyck nmo Buaeocurnaay (HDTV-onumus)

3amyck MO TOJIOCY WM CTPOKE HMITyJbCca BXOAHOTO curHaina crangapra NTSC
(National Television Standards Committee), PAL (Phase Alternating Line), SECAM
(sequential color with memory) umu HDTV (High Definition Television)

Bua 3anycka:

Haxwmute kHonky Bua 3amycka i Beioopa QyHKINU «3amycK MO BUIACOCUTHATY».
B 510 Bpems B BepxHEM MpaBOM YIIy 3KpaHa OyaeT oToOpakaTbcs MH(POpMAIUs
HAaCTPOMKH 3aITyCKa, KaK TOKa3aHO HAa PUCYHKE HHKE.

Bb100p HcTOUHNKA 3amycKa:

Haxmute kHomky METOYHMK 3amycka JUisi BIOOpa MCTOYHHUKOM 3alyCKa KaHal
CHI1 nmm CH2. Tekymuii HICTOYHUK 3aIlyCcKa OTOOpa)kaeTcsi B BEPXHEM IPABOM YIJIa
JKpaHa.

BHuMaHue: TONBKO €Clii B KaueCTBE HCTOYHMKA 3allyCKa BBIOpaHbI KaHAJbl C
MOJKITIOYCHHBIMA BXOJJHBIMU CUTHAJIAMH, MOYKHO TOOUTHCSI CTAOMIIHLHOTO 3aITyCKa.

IoApHOCTHL BUAECOCUTHAIA:
Haxxmute Ha kHomky IloJisipHOCTH BHIEOCHTHAJIA [UIs BbIOOpa TpebyeMoii

MOJSIPHOCTH. MOXHO BBIOpaTh MOJOKHUTEIHHYIO () WIN OTPHIATEIHHYIO ()

MOJISIPHOCTb.

CHHXpOUMNYJIbCBHI:
Haxxmute Ha kHOKy CMHXPOMMITYJILCHI [UIs BEIOOpA BHJIa CHHXPOUMITYJIbCA.
® Bce CTpOKHU: 3alycK MO JI0OOMY rOPpU30HTAIIBHOMY CUHXPOUMITYJIBCY.
® VkazaHHas CTpoka: Tipu craHpaprax BujgeocurHana NTSC wu
PAL/SECAM  3amyck  TpOW3BOOUTCS TO0  yKa3aHHOH  CTpPOKe
MIOJIOKUTENIBHOTO WM oTpunareasHoro nois. Ilpu crammapre HDTV
3aIlyCK MPOU3BOIUTCS MO yKa3aHHOH cTpoke. BHMMaHue: BbIOpaB Takoii
BUJI CHHXPOUMITYJIbCa B MEHIO «YKa3aHHasl CTPOKa» MOXHO HACTpauBaTh

CTPOKY C IOMOILBI PETYIATOpPA O llar HacTpoiiku - 1. Jlmanazon

Hactpoiiku ctpoku ot 1 10 525 (NTSC), ot 1 mo 625 (PAL/SECAM), ot
1 no 525 (480P), ot 1 mo 625 (576P), ot 1 no 750 (720P), ot 1 mo 1125
(1080P) m ot 1 1o 1125 (10801).

® HecueTHoe moJie: 3amycK IO TepenHeMy (POHTY MEPBOTO OCTPO3yOOoro
UMITYJIbCa HEYETHOTO OIS

® UerHoe moiye: 3amycK IO TepenHeMy (POHTY MEPBOTO OCTPO3yOoro
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RIGOL 5. 3anycK ocuunnorpada
HUMITYJIbCa YCTHOIO ITOJIA.

Bugeocrangapr:
Haxxmute Ha kHONIKy BuaeocTanaapt ais BeiOopa TpeOyeMoro BU1€0CTaHAAPTA.
® NTSC: yactora nons - 60 noneit B cekynay. Yacrora kaapos — 30 kagpoB
B cekyHay. KoanuecTBo cTpok TeneBU3MOHHON pa3BepTku — 525. YeTHoe
T10JI€ CIEPEaH, HEUETHOE T0JIE C3a/IH.
® PAL: Yacrora xaapoB — 25 kaapoB B cekyHOay. KommdecTBo CTpok
TEJIEBU3MOHHOM pa3BepTku — 625. HeueTHoe mosne crnepenu, 4eTHOE MoJe
c3aH.
® SECAM: Yacrora kagpoB — 25 kaapoB B cekyHay. KomnuecTBo cTpok
TEJICBU3MOHHOMU pa3BepTKH — 625. UepeccTpouHas pa3BepTka.
® HDTV: ®opmaros HDTV cymectByer 5. KOHKpeTHBIE BUACOCTAHAAPTHI
HDTYV cnenyronue:
480P: Yactora kampoB — 60 kaapoB B cekyHay. KommuecTBo CTpok
TeNEeBU3HOHHOU pa3BepTku — 525. [locTtpounas (mporpeccuBHas) pa3BepTka.
Yacrora ctpok — 31,5 kHz.

576P: Yactora kampoB — 60 kaapoB B cekyHay. KommuecTBo CTpok
TEJIEBU3UOHHON pa3BepTkH — 625. [locTpouynHas (mporpeccuBHas) pa3BepTKa.
720P: Yactora kampoB — 60 kaapoB B cekyHay. KomnuecTBo CTpok

TeneBU3MOHHOU pa3BepTku — 750. [locTtpounas (mporpeccuBHas) pa3BepTKa.
Yacrora ctpok — 45 kHz, MOKHO BBIOMpATh CIEAYIONIYIO YacTOTy Tojis — 60
Hz, 50 Hz, 30 Hz, 25 Hz, 24 Hz.

1080P: Yacrora kampoB — 60 kaapoB B cekyHay. KommdecTBo cTpok
TeneBU3MOHHOU pa3BepTku — 1125. TlocTpounas (mporpeccuBHas) pa3BepTka.
MoxHO BBIOMpATH ciemyroniyto yacrtory nois — 60 Hz, 50 Hz, 30 Hz, 25 Hz,
24 Hz.

1080I: Yacrtora xampoB — 25-30 kampoB B cekyHay. KommuectBo cTpok
TeNEeBU3MOHHOM pa3BepTku — 1125. YUepeccTpounas pazeprka. YactoTa cTpok
— 33,75 kHz, moxHO BbIOMpaTh cienyrontyto yactoty nois — 30 Hz, 25 Hz, 24
Hz.

Cnoco0 3anmycka:

Haxvure Ha kHomky Cmoco0d 3amycka Uit BblOopa cmocofa 3amycka
(aBTOMaTWYECKHU, OOBIYHBIA WM OJHOKPATHBIA) NpPU BBHIODAHHOM THIIEC 3aITyCKa.
WuankaTop BEIOpaHHOTO peXuUMa OyIeT MOACBEYNBATHCA.

Hacrpoiiku 3anycka:
Haxmute Ha kHonKy HacTpoliku 3amycka 1711 BbIOOpa MmapaMeTpoB 3allycKa: CBA3b
3aIycKa, BpeMs OJIOKMPOBKH 3aITyCKa M IIyMOIO/IaBICHHE.

YpoBenb 3amycka:

Hcnone3yiite perymnsitop TRIGGERMHHH HAaCTPOWKH YPOBHS 3amycka.
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ITogpoOHee 0 1aHHOM ONEepaluy YUTAUTE B MyHKTE « YPOBEHb 3aMYCKA».
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RIGOL 5. 3anycK ocuunnorpada

3anyck mo madJoHy Jiorndeckoro curhasia (Pattern)

VYcnoBus 3amycka ONpeelIsIioTCes IyTeM YCTaHOBKH JIOTH4ecKoro mradnona. [1labmon
COCTOMT M3 Jjoruueckux «M» NByX KaHajoB. YCTAaHOBKM Ka)XJOrO KaHaja MOTYT
uMmeth 3HaueHuss H (Boicokuii ypoBens), L (Huskuii yposens) nu X (bespasnuunoe
cocTosiHie). B paMkax mabiaoHa A OAHOTO KaHajla MOXHO 3a7aBaTh NEPEIHUN WK
3agauii GponT. [locne ycranoBku GpoHTa, eciu mallioH Ipyroro KaHala yCTaHOBJICH
kak «Mcruna» «True» (H mim L), To 3amyck ocyliecTBIsS€TCS MO YCTaHOBICHHOMY
¢ponty. Ecim (QpoHT He yCTaHOBIEH, TO 3alyCK OCYHIECTBISETCS II0 CaMOMY
nocineqHemMy Qponty mabnona «Hctuna» «True». Ecnim mapamerp 1malnona
JIOTUYECKOTO CHUTHAJIa BCEX KaHAJIOB YCTAHOBIEH Kak X (0Oe3pa3iuyHOE COCTOSHHUE),
TO 3aIlyCK HE OCYIIECTBIISETCS.

Bua 3anycka:

Haxwmure xHonky Bua 3amycka s BbiOopa (yHKIUH «3amyck Mo mabioHy
JIOTUYECKOTO CcHUTHaia». B 3To Bpemsi B BepXHEM MpaBOM YNy 3KpaHa Oyner
0oToOpakaThcsi MH(OpMAITUS HACTPOMKH 3aITyCKa, KaK MOKa3aHO Ha PUCYHKE HUXKE.

Pat 184V

Bb100p HcTOYHNKA 3amycKa:

Haxxmute kHonky Merounmk 3amycka u Boioepure kanan CHI1 win CH2 B kauecTBe
MCTOYHHMKA 3amycka ¢ ycnoBueM H, L, X unu o ¢ponry. Tekymuit HCTOUHUK 3aImycKa
oTroOpa)kaeTcs B BEpXHEM IIPABOM YIJIa 3KpaHa.

Hacrtpoiiku maodnona:

Haxxmute xkHonky Hacrpoiika ma6joHa u BeiOepuTe m1a0IOH TEKyIlero kaHaina. B
9TO BpeMs B HIKHEH 4acTu 3KpaHa oToOpaxkaeTcsi o0acTh HACTPOEK IIabJIOHA, Kak
MOKA3aHO Ha PUCYHKE HIDKE.

o [ yCTaHaBIMBaeT MapameTp abioHa BeIOpaHHOro KaHana Kak «H»

(«BbIcokuil ypoBeHb»), TO €CTh YPOBEHb HAIPSKEHUS BBILIE TOPOTOBOTO
YPOBHS KaHaJa.

o M. yCTaHABJIMBAeT MapaMeTp MIa0loHa BBIOPAHHOTO KaHaja Kak «L»
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(«Hu3kuil ypoBeHb»), TO €CTh YpOBEHb HAIPSDKEHUS HUXKE MOPOTOBOIO
YPOBHS KaHaJa.

o H. yCTaHaBIMBAET MapamMeTp II1adloHa BBIOPAHHOTO KaHaja Kak «X»

(«be3paznuuHoe COCTOSIHUE»), TO €CTh JAHHBIM KaHal HE SBISETCS
gacThio mabnona. Korma mapamerpsl 1ra0iioHa KaKIOro KaHaa
BBICTaBIEHbl Kak «X» («be3pa3nmuyHoe COCTOSIHHE»), 3allyCK He
OCYIIIECTBIISETCSI.

[ ,: yCTaHaB/IMBAaeT B IAa0JIOHE NEPEIHUN WM 3aAHUA (QPOHT

BBIOPAHHOTO KaHaJja.
Buumanme: Ilpu BpiOOpe 3amycka 10 mAOJOHY HENIb3d  OJHOBPEMEHHO
YCTaHABJIMBAThH MEPEIHUN WU 3aHUN (PpOHT it o0omx KaHanmoB. Eciiv B maHHBIN
MOMEHT Y>K€ YCTaHOBJIEH OJUH ()POHT, TO NMPU YCTAaHOBKE BTOPOro ()pOHTA HA JPYIrOM
KaHaJle HYXHO CHauajga YCTaHOBUTH TIIapamMeTp NepBOro (QpoHTa Kak «X»
(«be3paznuuHoe COCTOSIHUEY ).

Cnoco0 3anmycka:

Haxxvure Ha kHomky Cmoco0 3amycka Uit BblOopa cmocofa 3amycka
(aBTOMATWYECKM, OOBIYHBIA WM OJHOKPATHBIA) NpPU BBHIODAHHOM THIIEC 3aITyCKa.
WupankaTop BEIOpaHHOTO pexXuMa OyIeT MOACBEYNBATHCA.

Hacrpoiiku 3anycka:
Haxxmute Ha kHOonKy HacTpoliku 3amycka 1711 BIOOpa mapaMeTpoB 3allycKa: CBA3b
3aIycKa, BpeMsi OJIOKMPOBKH 3aITyCKa M IIyMOIO/IaBICHHE.

YpoBenb 3anmycka:

Hcnone3yiite perymnsitop TRIGGERMHHH HAaCTPOWKH YPOBHS 3amycka.

ITonpoOHee 0 1aHHOM ONEepaly YUTAUTE B MyHKTE «YPOBEeHb 3anycka». BHuManune:
YPOBEHB 3aITyCKa Ka)KJI0T0 KaHaja JOJDKEH HaCTPAUBATLCS OTICIIBHO.
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3anmyck mo 3agepxke (Onuus)

3amyck  ocyuiecTBisfercd Torga, Torga pasHuna  BpemeHu (AT)  mexnay
YCTaHOBIICHHBIM (DPOHTOM HCTOYHWKA A W YCTaHOBIEHHBIM (DPOHTOM HCTOYHHKA B
YIIOBJIETBOPSAET YCJIOBUSAM MPEAYyCTAHOBICHHOTO JUMUTA BpemeHu. llokasaHo Ha
pucyHke Huxe. BHMMaHue: GpoHT ucTOouHHMKAa A U (QPOHT MCTOYHMKA B m0MmKHBI
HAXOJUTHCS B HEMOCPEACTBEHHOM OIM30CTH.

pomTA={
dporTB=}

HCTOYHHK A

HCTOYHHE

m=mmmm—————

s
L

Bua 3anycka:

Haxwmure kHonky Bua 3amycka 1uist BeiOopa GyHKIUH «3amyck 1o 3aaepxke». B ato
BpEMs B BEpXHEM TIPABOM YTy 3KpaHa OyeT 0ToOpakarhess HH(OOpMAIUs HACTPOUKH
3aIlycKa, KaK ITOKa3aHO Ha PUCYHKE HHKE.

L1580V

Hcrounuk 3amycka A:
Haxxvurte kHonky Merounmk 3amycka A u BbiOepute kaHan CH1 wim CH2 B
KaueCTBE UCTOYHUKA 3aITyCKa.

DpoHT A:
Haxmurte kHOomky @POHT A u BbiOepuTe THN (PpPOHTA 3alycka HCTOYHUKA A B
pEeKUME 3aIePKKHU 3ammycka. MOXHO BHIOpATh NEPEAHNN WK 3aTHUH (PPOHT.

Hcrounuk 3anycka B:
Haxxvurte kHonky Merounmk 3anycka B u BeiGepute xanan CHI1 wnmu CH2 B
KaueCTBE UCTOYHUKA 3aITyCKa.

®ponur B:
HaxxMurte xHomky @poHT B u BbeiOepute THn (ppoHTa 3amycka ucTouHuka B B
pEeXUME 3aIePKKHU 3amycka. MOXHO BHIOpATh NEPEAHNN WK 3aTHUH (PPOHT.

Tun 3axepKku:
Haxxmute kHonky Tum 3aiepaKKHU 1 BBICTABUTE YCIIOBUS JIUIMHUTA BPEMEHU B PEXKUME
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3a/IepKKa 3aIycKa.

® >: 3aMycK OCYIIECTBISETCS TOra, Koraa pasHuia BpemeHu (AT) mexmy
YCTAaHOBJICHHBIM (DPOHTOM HCTOYHHKA A ¥ YCTaHOBJICHHBIM (DPOHTOM
rncrtouyHruka B Oonble npeaycTaHOBIEHHOTO JTUMHUTA BpeMeHu. Haxmure
Ha KHOIIKY YCTAaHOBKAa BPEeMEHH /ISl YCTAaHOBKM BPEMEHH 3aCPiKKH.
Jlnana3oH ycTaHOBKH OT 2 ns J10 4 s.

® <: 3amMycK OCYIIECTBISETCS TOra, Korjaa pasuuia BpemeHu (AT) mexmy
YCTAaHOBJICHHBIM (DPOHTOM HCTOYHHKA A ¥ YCTaHOBJICHHBIM (DPOHTOM
HMCTOYHUKA B MeHbIlle mpenycTaHoBICHHOTO JUMUTa BpemMeHu. Haxxmure
Ha KHOIIKY YCTAaHOBKAa BPEMEHH /ISl YCTAaHOBKM BPEMEHH 3aJCPKKH.
Jlnana3oH ycTaHOBKH OT 2 ns 710 4 s.

® <>: 3amycK OCyIIECTBIsETCS TOraa, koraa pazuuna Bpemenn (AT) mexay
YCTAaHOBJICHHBIM (DPOHTOM HCTOYHHKA A ¥ YCTaHOBJICHHBIM (DPOHTOM
“cTouyHHMKa B Oosbllie HIDKHETO Mpefesa MpeayCTaHOBICHHOTO JIMMHUTA
BPEMEHHM W MEHBIIIE BEPXHETO IMpejesia MpeayCTaHOBJICHHOTO JIMMHTA
BpeMeHU. Haxkmure Ha KHONKy BepxHuil mpeaen BpeMeHH Jis
YCTAHOBKH BEPXHEr0 Mpejeia BpeMEHH 3aJePKKH. J(Mana3oH yCTaHOBKH
or 12 ns go 4 s. Haxxmute Ha kHonky HuakHM npeaes BpeMeHHU 1Jis
YCTAaHOBKH HIDKHETO TIpeerna BpeMEHHU 3a/iepKKu. [lnanazoH yCTaHOBKH
oT 2 ns 10 3,99 s. Buumanue: HuxHuil npenen BpeMeHH TOMKEH OBITh
MEHBIIIE BEPXHETO Ipeiena.

® ><: 3amycK OCyIECTBIsETCS TOraa, koraa pazHuna Bpemenu (AT) mexay
YCTAaHOBJICHHBIM (DPOHTOM HCTOYHHKA A ¥ YCTaHOBJICHHBIM (DPOHTOM
HMCTOYHHMKA B MeHbIlle HMKHETrO Tpezesia MpeayCTaHOBIEHHOTO JIMMHUTA
BpeMEHH H OOJIbIlIe BEPXHETO TNperesia MPeayCTaHOBICHHOTO JIMMHTA
BpeMeHU. Haxmure Ha KHONKy BepxHuil mpeaean BpeMeHH Jis
YCTAaHOBKH BEPXHETO Mpejieia BpeMEHU 3aJePKKH. J(Mana3oH yCTaHOBKH
or 12 ns go 4 s. Haxxmute Ha kHonky HuaxkHM npeaes BpeMeHHU 1Jis
YCTAaHOBKH HIDKHETO Tpefena BpeMEHHU 3a/iepKKu. [lnanazoH yCTaHOBKH
oT 2 ns 10 3,99 s. Buumanue: HuxHuil nmpenen BpeMeHH TOMKEH OBbITh
MEHBIIIE BEPXHETO Ipeiena.

Cnoco0 3anmycka:

Haxvure Ha kHomky Cmoco0d 3amycka Uit BblOopa cmocofa 3amycka
(aBTOMaTWYECKHU, OOBIYHBIA WM OJHOKPATHBIA) NpPU BBHIODAHHOM THIIEC 3aITyCKa.
WuankaTop BEIOpaHHOTO peXuUMa OyIeT MOACBEYNBATHCA.

Hacrpoiiku 3anycka:
Haxmute Ha kHonKy HacTpoliku 3amycka 1711 BbIOOpa MmapaMeTpoB 3allycKa: CBA3b
3aIycKa, BpeMs OJIOKMPOBKH 3aITyCKa M IIyMOIO/IaBICHHE.

YpoBenb 3amycka:

Ucnonp3yiite perymnstop TRIGGERM I HACTPOMKHM YPOBHS 3aIlyCKa.
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ITogpoOHee 0 1aHHOM ONEepaluy YUTAUTE B MyHKTE « YPOBEHb 3aMYCKA».
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5. 3anyck ocunnnorpada

3anyck nmo ucredeHun BpemeHu (Time-out) (omumus)

3anmyck  ocyllecTBIseTcs Torga, Korga orpe3ok  BpemeHu (AT)  Oombiie
YCTaHOBJIEHHOTO BPEMEHH TaiiMayTa.

AT —3T0 OTpe30K BpEMEHHU, HAYMHAasi OT MOMEHTA MPOX0/a YPOBHS 3aIlyCcKa NEepeaHUM
(3amHUM) (HDPOHTOM BXOJHOTO CHTHAJIA M 3aKaHYMBAash MOMEHTOM IIPOXOAa YpPOBHS

3arycKa COCeTHUM 3aaHUM (mepeaauM) ¢ppontom. [lokazaHo Ha pUCYHKE HUXKE.
AT | Time Out<AT
L |

P
'Time Qut

Bua 3anycka:

Haxwmure kHonky Bua 3amycka st BbiOOpa (YHKIMH «3allyCK MO HCTEYCHHH
BpeMeHU». B 3TO BpeMs B BEpXHEM IMpaBOM YIIy dKpaHa OyIeT OTOOpa)karbCs
nH(OpMaIUs HACTPOMKH 3aITyCKa, KaK MTOKa3aHO Ha PUCYHKE HIKE.

Bb100p HcTOUHNKA 3amycKa:

Haxxmute kHonky Merounmk 3amycka u Boioepure kanan CHI win CH2 B kauecTBe
MCTOYHMKA 3arycKka. TeKyIuii HCTOYHUK 3aIlycKa OTOOpa)KaeTcsi B BEPXHEM IMTPABOM
yIJla KpaHa.

BHuMaHue: TONBKO €cClii B KaueCTBE HCTOYHMKA 3allyCKa BBIOpaHBI KaHAJbl C
MOJKJTFOYCHHBIMA BXOJJHBIMU CUTHAJIAMH, MOXKHO TOOUTHCSI CTAOMIIHLHOTO 3aITyCKa.

Tun ¢ponra:
Haxxmute kHonmky Tum ¢poHTa 171 BbIOOpa THNA (POHTA BXOIHOTO CHTHAIA,
KOTOPBI HAaYMHAET MPOXOJIUTh YPOBEHb 3aITyCKa.

° 2 OTCUCT BPEMCHHU HAYMUHACTCA, KOTa Hepe,[[HHI’I (I)pOHT BXOAHOTI'O

CUTHAJIa TIPOXOAUT YPOBEHbB 3aIlyCKa.

° Z OTCUCT BPCMCHU HAYMHACTCA, KOINa 3aHui (l)pOHT BXOAHOI'O

CHTHaJIa IIPOXOJUT YPOBEHb 3aITyCKa.
0: OTCUET BPEMEHM HauMHAeTCs, Korna Jo0od (POHT BXOIHOTO
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RIGOL 5. 3anycK ocuunnorpada
CHUTHAaJIa IPOXOAUT YPOBEHH 3aITyCKa.

Bpems Taiimayra:
Haxxmure kHonky Bpemsi TaiimayTa /111 yCTaHOBKM BpeMeHM TaiimayTa. [[uama3zoH
YCTaHOBKH OT 16 ns 710 4 s.

Cnoco0 3anmycka:

Haxxvure Ha kHomky Cmoco0 3amycka Uit BblOopa cmocofa 3amycka
(aBTOMATWYECKHU, OOBIYHBIA WM OJHOKPATHBIA) NpPHU BBHIOPAHHOM THIIEC 3aITyCKa.
WuankaTop BEIOpaHHOTO peXuUMa OyIeT MOACBEYNBATHCA.

Hacrpoiiku 3anycka:
Haxxmute Ha kHonKy HacTpoliku 3amycka 1711 BIOOpa nmapaMeTpoB 3allycKa: CBA3b
3aIycKa, BpeMsi OJIOKMPOBKH 3aITyCKa M ITyMOIO/IaBICHHE.

YpoBenb 3anmycka:

Ucnone3yiite perymnstop TRIGGERM I HACTPOMKHM YPOBHS 3aIlyCKa.

ITogpoOHee 0 1aHHOM ONEpaluy YUTAUTE B MyHKTE « YPOBEHb 3aMYCKA.
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5. 3anyck ocunnnorpada

3anmyck mo BpeMeHM NPOAO/LKHUTEILHOCTH (ONMUMs)

VYenoBust  3amycka  ONpEAENAIOTCS IMyTEM  YCTAHOBKM BPEMEHHU  yAEp KaHUS
noruyeckoro 1mabnona. IlaGmon cocrour u3 normueckux «M» 1BYyX KaHaoB.
VYCTaHOBKM Ka)kJOTo KaHajla MoOryT uMmeTh 3HadueHus H (Beicokuii yposens), L
(Huskuii yposens) u X (be3paznuunoe coctosiHue). 3alyCcK OCYLIECTBISETCS TOra,
korma Bpems yaepxkanus (AT) pganHOrO 11a0NOHA YIOBIETBOPSIET YCJIOBUSIM
IIpelyCTaHOBIEHHOT0 BpeMeHHU. [loka3zaHo Ha pUCyHKE HUXKE.

AT CH1=H

CH2=L

i
]

ke
3

I

1
Nl
gl

CH1

CH2

Bua 3anycka:

Haxmure kHomky Bua 3amycka s BbeiOOpa (yHKUMH «3amycK IO BpEMEHH
yaepkaHus». B 370 BpeMsi B BEpXHEM IpaBOM YTy 3KpaHa OyaeT oToOpaskaThCs
MHPOPMAIUS HACTPONKH 3aITyCKa, KaK IMOKa3aHO Ha PHCYHKE HIIKE.

Dur 000y

Bb100op ucTounnkKa:

Haxxmute kHonky Merounmk 3amycka u Beioepure kanan CHI1 win CH2 B kauecTBe
ncrouyHuka kaHana c¢ ycimoBueM H, L wnm X. Texymmii UCTOUHMK OTOOpakaeTcs B
BEPXHEM IIPABOM YIVIa 3KpaHa.

Hacrtpoiiku maodnona:

Haxxmute xkHonky Hacrpoiika ma6joHa u BeiOepuTe M1a0IOH TEKyIlero kaHana. B
3TO BpeMs B HIKHEH 4acTu 3KpaHa oToOpaxkaeTcsi o0acTh HACTPOEK IIAabJIOHA, Kak
MOKa3aHO Ha PUCYHKE HIDKE.

o [ yCTaHaBIMBaeT MapameTp abioHa BeIOpaHHOro KaHana Kak «H»

(«BbIcokuil ypoBeHb»), TO €CTh YPOBEHb HAIPSKEHUS BBILIE TOPOTOBOTO
YPOBHS KaHaJa.

o M. yCTaHABJIMBAeT IMapaMeTp MIabioHa BBIOPAHHOTO KaHaja Kak «L»

(«Hu3kuit ypoBeHb»), TO €CTh YpOBEHb HAIPSDKEHUS HUXKE MOPOTOBOIO
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RIGOL 5. 3anycK ocuunnorpada

YPOBHS KaHaJa.

o H. yCTaHaBIMBAET MapaMmeTp II1adloHa BBIOPAHHOTO KaHaja Kak «X»

(«be3paznuuHoe COCTOSIHUE»), TO €CTh JAHHBIM KaHal HE SBISETCS
gacThio mabnona. Korma mapamerpsl 1ra0iioHa KaKIOro KaHaa
BBICTaBIEHbl Kak «X» («be3pa3nmuuHoe COCTOSIHHE»), 3allyCK He
OCYIIIECTBIISETCSI.

YcaoBus 3anmycka:
Haxwmute Ha kKHOTIKY YcJIOBHSI 3allyCKa i BEIOOpa TpeOyeMbIX yCIOBUI.

*>: BpeMsi  yIEpKaHHs ~ HACTPOEHHOTO mabnmona  OonbIie
MPEIyCTAaHOBICHHOTO BpeMEeHHU. Haxkmure KHONKY YCTaHOBKA
BpPEMEHHU /i1 YCTAaHOBKH BPEMEHH MPOAODKUTEIBHOCTH B PEXHUME
3aIycKa 1o BPeMEHU MPOJOJIKUTEIHLHOCTH. J[Mama3oH HaCTPOUKHU OT 2
ns 104 s.

e<: BpeMs MPONOHKUTEIBHOCTH HACTPOCHHOTO INAbjJOHAa MEHbIIE
MPEIyCTAaHOBICHHOTO BpeMEeHHU. Haxkmure KHONKY YCTaHOBKA
BpPEMEHHU /i1 YCTAaHOBKH BPEMEHH MPOAODKUTEIBHOCTH B PEXHUME
3aIycKa 1o BpeMEHU MPOJOIIKUTEIHHOCTH. J[Mama3oH HaCTPOUKHU OT 2
ns 104 s.

e <>: BpeMs 3allyCKa HaCTPOCHHOTO IIa0JIOHa MEHbIIIE BEPXHETO Mpezena
IIPEIyCTAHOBICHHOTO BpPEMEHM M OOJbllle HIWKHEro Ipeaena
MpeIyCTaHOBICHHOTO BpeMeHu. Haxxmute kHONKy BepxHuii mpene
BpeMeHH I  YCTaHOBKM  BEpXHEro  Mmpeaelia  BpPEeMEHH
MPOAOJKUTENIBHOCTH B PEXHME 3allyCcka M0 BPEMEHU YAEpIKaHMSL.
Jwnanazon Hactpoiiku ot 12 ns no 4 s. Haxvmure kHonky Hmuxuamii
npefesl BpeMEHM /Ui YCTaHOBKHM HIDKHETO TMIpelieia BpEeMEHH
MPOAOJKUTENIBHOCTH B PEXHME 3allyCKa M0 BPEMEHU YAEpIKaHMSL.
[Juana3on HacTpoiiku ot 2 ns 10 3,99 s.

Buumanmne: HiokHuN Tipenen MIMPHUHBI UMIYNbca JOMKEH OBITh
MEHBIIIE BEPXHETO Mpejiena.

Cnoco0 3anmycka:

Haxvure Ha kHomky Cmoco0d 3amycka Uit BblOopa cmocofa 3amycka
(aBTOMaTWYECKHU, OOBIYHBIA WM OJHOKPATHBIA) NpPU BBHIODAHHOM THIIEC 3aITyCKa.
WuankaTop BEIOpaHHOTO peXuUMa OyIeT MOACBEYNBATHCA.

Hacrpoiiku 3anycka:
Haxmute Ha kHonKy HacTpoliku 3amycka 1711 BbIOOpa MmapaMeTpoB 3allycKa: CBA3b
3aIycKa, BpeMs OJIOKMPOBKH 3aITyCKa M IIyMOIO/IaBICHHE.

YpoBenb 3amycka:

Hcnone3yiite perymnsitop TRIGGERMHHH HAaCTPOWKH YPOBHS 3amycka.
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ITogpoOHee 0 1aHHOM ONEepaluy YUTAUTE B MyHKTE « YPOBEHb 3aMYCKA».
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RIGOL 5. 3anycK ocuunnorpada

3anyck Mo yCTaAaHOBOYHOMY BpeMeHH WJIM BpPeMeHM YAep:KaHHus

3amyck OCyLIECTBISE€TCS TOrAa, KOIAA BBOJ JIOTMUECKMX JaHHBIX H3MEHSET
BHYTPEHHEE COCTOSHUE B COOTBETCTBUU C YCTAHOBOUHBIM BPEMEHEM WIIU BPEMEHEM
yaepskanusi. To ecTb 3amycK OCyIIECTBISETCS MIPU YCIOBUHU, YTO YCTAHOBOYHOE BPEMSI
(AT1) menblile TpeyCTaHOBIEHHOTO YCTAHOBOYHOTO BPEMEHHU WIJIM BpeMS Y KaHUS
(AT2) meHblle MPETyCTAHOBICHHOTO BpeMeHU yraep:kaHus. [lokazaHo Ha PHCYHKe
HUXKE.

AT 1Veramopounoe Bpensa

1 1 AT2 1
IATL — /T2 Brema yrepxanmna

" !
Data Source
1
]

Clock Source ‘ ‘ ‘ ‘ ‘ ‘
P
Trm poHTA AN Tom pasmsrx H

Bua 3anycka:

Haxxmute kHonky Bma 3amycka a5 BeiOopa QyHKIMM «YCTaHOBOUHOE BPEMsi/BpeMsl
yaepkaHusi». B 370 BpeMsi B BepXHEM IpaBOM YTy 3KpaHa OyaeT oToOpaskaThbCs
MHpOPMaIUs HACTPOHKH 3aITyCKa, KaK IMOKa3aHO Ha PHCYHKE HIIKE.

Bb100op ucTouHNKa:

Haxwmure kHonku McTounnK JaHHBIX 1 MCTOYHMK BpEeMeHH ISl yCTaHOBKU JIMHUU
JaHHBIX M JIMHUK BpeMeHU. MoxkHo BbIOpath kaHan CHI1 wmiam CH2 B kauecte
HCTOYHMKA JAaHHBIX. TeKylIUl UCTOUYHUK JAHHBIX OTOOpa)kaeTcsi B BEPXHEM MPAaBOM
yIJla KpaHa.

Tun ¢ponra:
Haxwmute kHonky Tum ¢pponTa 1715 BeiOopa Tuna ¢pponTta BpeMeHu. MoxXHO BbIOpaTh
MIePEHHUN W 3aTHUM (PPOHT.

Tun JaHHBIX:

HaxxmMute Ha kHomky THHN JaHHBIX A7 yCTaHOBKM NIa0JIOHa CHUTHAja JAaHHBIX.
JlaHHbIN napamMeTp MOXXKHO ycTaHOBUTh Kak H (Beicokumii yposensb) win L (Huzkwuii
YPOBEHB).
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Tun ynepxxanus BpeMeHH:
Haxxmurte xHomky Tum yaep:kanusi [uis BbiOOpa TpeOyemMoro THIA YAEp:KaHHs
BpPEMEHH.
¢ YCTaHOBOYHOE BpeMs: 10 BOSHMKHOBEHHs (POHTAa BPEMEHH JaHHBIC
CTaOMIIM3UPYIOTCS, M COXPAHSETCSd HEU3MEHHas JUIMHA BPEMEHH.
Haxmure KHONKYy YCTAaHOBOYHOE BpeMsi UM YCTaHOBUTE MJIMHY
BpeMeHu. JlnanazoH HaCTpOWKH OT 2 ns 110 1 s.
e Bpemsi ynepikaHusi: 1ociie BO3HUKHOBEHHs ()pOHTAa BpPEMEHHU JaHHBIE
CTAaOMIIM3UPYIOTCS, M COXPAHSETCS HEU3MEHHass JUIMHA BPEMEHH.
Haxwmure kHonky Bpems yaep:kaHusi 1 yCTaHOBUTE JJIMHY BPEMEHH.
Junana3on HacTpoiiku ot 2 ns 70 1 s.
e YCcTaHOBOYHOE BpeMsi H BpeMsl YIep:KaHHMA: II0CIE€ WIU 10
BO3HHKHOBEHHUS (POHTa BPEMEHU JMJaHHBIC CTAaOWIM3HPYIOTCS, H
COXpaHsAeTCd HEM3MEHHas JJiMHa BpeMeHu. Haxwmure KHONKY
YcranoBouHoe Bpemsi 1 Bpems yaep:kaHUsl U YCTaHOBUTE AJIMHY
YCTAaHOBOYHOTO BPEMEHU M JUIMHY BpEMEHM yaepkaHus. J(unamazon
HAcCTpOMKH OoT 2 ns 70 | s.

Cnoco0 3anmycka:

Haxxvure Ha kHomky Cmoco0d 3amycka Uit BblOopa cmocofa 3amycka
(aBTOMATWYECKHU, OOBIYHBIA WM OJHOKPATHBIA) MpPU BBHIOPAHHOM THIIE 3aITyCKa.
WupnkaTop BEIOpaHHOTO pexXuMa OyIeT MOJACBEYNBATHCA.

Hacrpoiiku 3anycka:
Haxxmute Ha kHonKy HacTpoliku 3amycka 1711 BbIOOpa mapaMeTpoB 3allycKa: CBA3b
3aIycKa, BpeMsi OJIOKMPOBKH 3aITyCKa M IIyMOIO/IaBICHHE.

YpoBenb 3anmycka:

Ucnonp3yiite perymnstop TRIGGERM I HACTPOMKM YPOBHS 3aIlycCKa.

ITogpoOHee 0 1aHHOM ONEpaluy YUTAUTE B MyHKTE «YPOBEHb 3aMYCKA».
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3anmyck mo RS232

3amycK OCYIIECTBISCTCS MO0 Hadaly Kajapa, OMHOOYHOMY KaJpy, OIMINOKE NMPOBEPKU
Ha YETHOCTh Wi AaHHbIM. Hike pacnonoxena cxema mpoTtokona RS232.

bt < 8bits < 1bit T 1bit
~ - ~ -
CTapToBBIi BUTLI JAHHLIX Bur uéthoctn  CTOMOBBIT
GHT OHT

Bua 3anycka:

Haxxmure xHonky Bma 3amycka i Bei6opa ¢ynkium «3amyck mo RS232». B sto
BpeMsI B BEpXHEM IIPABOM YIITy SKpaHa OyneT oroOpakarbcs HH(GOpMAINUs HACTPOUKH
3aIlyCKa, KaK MIOKa3aHO Ha PUCYHKE HUXKE.

2 -1.80V

Bb100p ucTouHNKa:

Haxxmute kHonky Merounmk 3amycka u Boioepure kanan CHI win CH2 B kauecTBe
MCTOYHMKA 3armycKa. TeKyIuii NCTOYHUK 3aIlycKa OTOOpa)KaeTcsi B BEPXHEM ITPABOM
yIJla KpaHa.

IHonsipHOCTH:

Haxxvurte kHonky IoasipHocts uis BeiOOopa TpeOyemoil mosisspHOCTH. MOXXHO
BBIOPATh «IIOJIOKUTEIBHYIO» WIH «OTPHLATEIBHYI0» MOIAPHOCTh. Ilo ymomuaHuio
YCTaHOBJICHA ITOJIOKUTEIbHAS TOJIAPHOCTD.

YcaoBus 3anmycka:
HaxmMuTe Ha KHOTIKY YCJIOBHMA 3alyCKa /IS BIOOpa TpeOyeMbIX YCIOBUH 3aIycKa.
e Hayaso kazapa: 3ayck o NOoJ0XKEHHUIO Hadala Kajpa.
e OmOOYHBIN KaJp: 3aIlyCK BO BPEMsI PETUCTPALIMH OMIMOOYHOTO Kajpa.
[Tocne BbIOOpA TAKOTO yCIOBUS:
-- Haxxmute xHOmky CTomoBbIfi OMT Ui BbiOOpa «1 OMT» mMiam «2
ourtay.
-- Haxmunre kHonky IIpoBepka 1m0 4YeTHOCTH/HEYETHOCTH IS
BbIOOpa mapametpa «Her», «IIpoBepka mo yetHocTH» Wi «IIpoBepka
10 HEYETHOCTHUY.
Ocumutorpad COIIacCHO YCTAaHOBJICHHOMY IMapaMeTpy PEerHCTPHpYET
OIIMOOYHBIN Kafp.
¢OmmOKa TPOBEPKM UETHOCTH: 3allyCK OCYIIECTBISETCS  IOCIe
peructpauuu omuOKH TNpoBepku ueTHocTU. Ilocne BbIOOpa 3TOTrO
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5. 3anyck ocunnnorpada

napamerpa HaxmuTe KHONKy IIpoBepka Mo 4eTHOCTH/HEYETHOCTH
JuTs BEIOOpa mapametpa «IIpoBepka mo wetHocTH» wiu «IIpoBepka 1o
HedeTHOCTH». Ocmmuiorpad COIIaCHO yCTAHOBJICHHOMY IapaMmeTpy
PETUCTPHUPYET OIMUOKY IMPOBEPKH YCTHOCTH.

e JlaHHBIC: 3alyCK OCYIIECTBISETCS MO YCTAHOBICHHOMY OWTY JaHHBIX
WJIH TI0 TTOCTIeTHEMY OUTY IMTPOBEPKU HA YETHOCTD.
[Tocne BbIOOpA TAaKOTO yCIOBUS:
-- Haxxmute kHonky Illmpuna 6uta JaHHbIX 715 BEIOOpa «5 OUT», «6
ouT», «7 OUT» NI «8 OUTH.
-- Haxxmure xkHonky JlaHHBIe 17151 BBOJA 3HAYCHUSI JAHHBIX, COITIACHO
napametrpy Illupuna O6MTa JAHHBIX AMANA30H HACTPOMKU MOXKET
OwITh 31, 63, 127 1 255.

CxopocTh nepenayu JaHHbIX:

Br16epute ckopoCTh nepenayu JaHHBIX COINIACHO YCTAaHOBJIEHHOW TaKTOBOM 4acTOTE.
HaxmMute Ha kHoOmKy CKOpPOCTH Nepeladyd [JaHHBIX M BbliOepure Tpedyemyro
ckopocth. Jlmamazon Hactpoiiku: 2400 bps, 4800 bps, 9600 bps (mo ymorgaHuio),
19200 bps, 38400 bps, 57600 bps, 115200 bps u moib30BaTelIbcKast ycTaHOBKA. Ecim
BBIOpaH PEXHM «IIOJIb30BATEIbCKOM YCTaHOBKM», HaxkMuTe KHOnKy Hacrtpoiika u

UCTIOJIBb3YITE PErynsTop O JUIs BbIOOpa KOHKPETHOIO 3HAY€HUs, ar HacTpouku — 1

bps. [Inamazon nactpoiiku ot 1 710 900000.

Cnoco0 3amycka:

Haxxmure Ha kHomky Cmoco0d 3amycka Uit BblOopa cmocofa 3amycka
(aBTOMATWYECKHU, OOBIYHBIA WM OJHOKPATHBIA) NpPU BBHIOPAHHOM THIIE 3aITyCKa.
WupnkaTop BEIOpaHHOTO pexXuMa OyIeT MOACBEYNBATHCA.

Hacrpoiiku 3anycka:
Haxxmute Ha kHonKy HacTpoliku 3amycka 111 BbIOOpa MmapaMeTpoB 3allycKa: CBA3b
3aIycKa, BpeMs OJIOKMPOBKH 3aITyCKa M ITyMOIO/IaBICHHE.

YpoBenb 3anmycka:

Hcnone3yiite perymnsitop TRIGGERMHHH HAaCTPOWKH YPOBHS 3amycka.

ITogpoOHee 0 1aHHOM ONEepaluy YUTAUTE B MyHKTE « YPOBEHb 3aMYCKA».
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3anyck mo 12C

3anyck OCyIIeCTBISETCS BO BpeMs 3alycka (BKJIIOUEHUS ), Iepe3aIlycKa, BhIKIIOUEHMS,
MOTEPH MOATBEPKIACHUS WM IO KOHKPETHOMY aJpecy OOOpyAOBaHUS U Kaapy
YTEHUS/3aMCH 3HAauYeHHWs JaHHBIX. Bo Bpemsi wmcmonb3oBaHus 3amycka mo [2C
HEOOXOIMMO YCTAaHOBUTH MCTOUYHUKOM 3aIlyCKa JIMHHIO BPEMEHH ITOCIIEI0BATEIBHOM
nepenaun gaHHbIX (SCL) wiu nuHUIO mocienoBarenbHbIX MaHHBIX (SDA). Huxe
IIpeJICTaBJICHA [TOJIHAS CXeMa Mepeiaun JaHHbIX yepe3 muny 12C.

o] I I | 1 J| ] | I | '
START  ADDRESS R/W ACK DATA ACK DATA ACK STOF

condition condition

Bua 3anycka:

Haxxvurte kHomky Bma 3amycka ans Bbeioopa ¢ynkuum «3Gamyck mo 12C». B ato
BpeMsI B BEPXHEM IIPABOM YIITy SKpaHa OyneT oroOpakarbcs HH(GOpPMAIUs HACTPOUKH
3aIlyCKa, KaK M0Ka3aHO Ha PUCYHKE HUXKE.

Bb100op ucTounnkKa:

Haxwmute knonku SCL, SDA u BbiOepHuTe UCTOUYHUK JAHHBIX JUIS JTHHUM BPEMEHH
nocienoBarenbHOM nepenaun gaHHbiX (SCL) u JIMHMHM TOC/eqOBaTeNbHBIX JTaHHBIX
(SDA). Moxno BbeiOpars kanam CHI wmmm CH2 B KadecTBe MCTOYHHMKA 3aITycCKa.
Tekymuii HICTOYHUK OTOOpa)KaeTCcsi B BEPXHEM IPAaBOM yIvla SKpaHa.

YcaoBus 3anmycka:
HaxxMuTe Ha KHOTIKY YCJIOBHS 3alycKa U BbIOepuTe TpeOyemble YCIOBUS.
e3anyck (BKJIOYEHHE): 3amycK ocyulecTBisercs, korna auHus SCL
BBICOKO, a JIMHUS JaHHBIX SDA mamaet cBepxy BHU3.
e [lepe3amyck: 3amycKk OCYILIECTBISIETCS, KOIZA IIOSBISIOTCSA JApYyrue
yCIIOBHUS 3aIlycKa (BKJIFOYEHMSI) O TOTO, KaK BBIIOJIHWINCH YCIIOBHS
BBIKJTIOUEHUSI.
¢ BeikiloueHue: 3amyck ocyiuectsisercs, korna auHus SCL BbIcoko, a
nuHusA qaHHbIX SDA mogHuMaeTcst CHU3y BBEpPX.
e[loTepsi moaTBep:KAeHHsI: 3alMyCK OCYLIECTBISETCS B  JIHOOOH
IIPOMEXKYTOK BpPEMEHU MOATBEPKIACHUS TIOJIOKEHUS BPEMEHM Ha
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muaun SCL, ecim muansg SDA BEICOKO.

e Anpec: 3amyck ocymectBisercs no Qgponry munuu Bpemenu (SCL),
COOTBETCTBYIOLLIEMY OIHOMY OalTy nuHMM JaHHbIX (SDA), mocie
YCTAaHOBKM  ajpeca (B HampaBJI€HUU UTEHUS, 3allCU WIH
gyreHust/3anucu). [lociie BeiOOpa JaHHOTO YCIIOBHS:

-- Haxxmute xnonky IlIupuHa OmTa agpeca /s BbIOOpa mapamerpa
«7 6ur», «8 out» win «10 ouTy.

-- Haxxmute xHONKY Anpec ais BbIOOpa 3HAYEHHUs aJipeca, COIIacHO
napameTrpy Illmpuna OuTa ajgpeca 1uama3oH HAcTpoWku OyneT
coctaidaTh oT 0 1o 127, ot 0 1o 255 unu ot 0 1o 1023.

-- Haxwvure Ha xkHomky HampaBieHue JaHHBIX Ui BbIOOpa
«YUtenue», «3amuce» win «Ytenue/3anuco». (BHumaHume: korma
napamerp IllmpuHa OuMTa ajgpeca BHICTAaBICH Kak «8 OWUT», Takoi
HACTPOMKHU HET).

e Jlannble: 3anyck Ha JuHUM JAaHHbIX  (SDA) wumer 3HaueHue
KOHTPOJIBHOTO OHTa, IOCJIE 3TOr0 CJIEAyeT 3a OJHUM CUHUTAHHBIM
OUTOM M OMTOM MOATBEPKACHUS. 3aTEM 3aIyCK UILET YCTAaHOBJICHHBIN
napameTp  jgaHHBIX. llocme  3Toro  coObITHS  ociuIorpad
OCYLIECTBIISIET 3allyCK IO (POHTY BpEMEHU OuTa MOATBEPKICHMUS,
KOTOPBI UIET mocie Outa ganHbiX. [lociie BEIOOpa Takoro pexuMa:

-- Haxxmute Ha kHOnKy JlimHa G6aiiTa 1715 yCTaHOBKU JUTMHBI TaHHBIX,
JIAANa30H HacCTpOWKH oT 1 110 5.

-- Haxxmute Ha xHomky Tekymimii OMT 17151 yCTaHOBKM OUTa JaHHBIX
IIPOBEJCHMS Olepalyy, auana3oH HacTpodku ot 0 1o (aiuHa
Oaittax8-1).

-- Haxxmute Ha xHomky /laHHBIe Ui yCTaHOBKHU IIa0JNIOHA JAaHHBIX
ISt TeKyIero Ourta qanHbix kak X, H v L.

-- Haxxmute Ha kHonky Bee OMTBI 111 ycTaHOBKM 11a0loHA JTaHHBIX
JUIsl TeKylllero OWTa JaHHBIX Kak IabiioHa, BbIOPAHHOIO B MEHIO
JdanHble.

e lanHble W ajapec: 3alMyCK OCYLIECTBISAETCA IPU YIOBIETBOPEHUU
BBIIIIECTIEPEYUCIICHHBIX YCIOBUI B IyHKTE «Apecy U «/laHHbIEY.
[Tocne BbIOOpA TAaKOTO peKUMaL:

-- Haxxmute xnonky IlIupuHa OmTa agpeca /s BeIOOpa mapamerpa
«7 our», «8 out» win «10 ouTy.

-- Haxxmute xHONKY Anpec ais BbIOOpa 3HAYEHHUs aJipeca, COIIacHO
napameTrpy Illmpuna OuTa ajgpeca 1uama3oH HAcTpoWkH OyneT
coctaBidaTh oT 0 1o 127, ot 0 1o 255 unu ot 0 7o 1023.

-- Haxxmute Ha kHOnKy JlimHa GaiiTa 1715 yCTaHOBKU JUTMHBI TaHHBIX,
JIAANa30H HaCTPOWKH OT 1 110 5.

-- Haxxmute Ha xHomky Tekymumii OMT 17151 yCTaHOBKM OUTa JaHHBIX
IIPOBEJCHMS Olepalyy, Jauana3oH HacTpoiku ot 0 1o (aiuHa
Oaittax8-1).

-- Haxxmure Ha KHOIIKY I[aHHLIe AJI1 YCTaAaHOBKH mradaoHa JaHHBIX
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ISt TeKyIero Ourta qanubix kak X, H v L.

-- Haxxmute Ha xHOTKy Bee OMTBI 111 yCTaHOBKH I1a0JIOHA JaHHBIX
JUIsl TeKyllero OWTa JaHHBIX Kak Ia0iioHa, BbIOPAHHOIO B MEHIO
JdanHble.

-- Haxwvure Ha xkHOomky HampaBieHue JaHHBIX Ui BbIOOpa
«Utenue», «3amuce» win «YUtenue/3anuch». (BHuMaHume: korma
napamerp IllmpuHa OuMTa ajgpeca BHICTABICH Kak «8 OWUT», Takoi
HACTPOMKHU HET).

Cnoco0 3amycka:

Haxxmute Ha kHomky Cmoco0d 3amycka Uit BblOopa cmocofa 3amycka
(aBTOMATWYECKHUI, OOBIYHBIA WM OJHOKPATHBIA) NPU BBHIOPAHHOM THIIEC 3aITyCKa.
WupnkaTop BEIOPaHHOTO peXUMa OyIeT MOACBEYNBATHCA.

Hacrpoiiku 3anycka:
Haxxmute Ha kHonKy HacTpoliku 3amycka 1711 BbIOOpa ImapaMeTpoB 3allycKa: CBA3b
3aIycKa, BpeMsl OJIOKMPOBKH 3aITyCKa M IIyMOIO/IaBICHHE.

YpoBenb 3anmycka:

Ucnonp3yiite perymnstop TRIGGERM I HACTPOMKH YPOBHS 3aIlyCKa.

ITogpoOHee 0 1aHHOM ONEpaluy YUTAUTE B MyHKTE « YPOBEHb 3aMYCKA».
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3anyck mo SPI

3amyck OCyIIeCTBIsSETCS MO INAOIOHYy JaHHBIX 3agaHHOro (ponTa. Bo Bpems
UCTIONB30BaHMs 3amycka 1mo SPI HeoOXoauMo yCTaHOBUTH WCTOYHUK JAHHBIX JUIS
JUHUM BpEMEHU TMocienoBareabHOW mnepenaud  jgaHHeIx  (SCL) u  nuHuUmM
nocnenoBarenbHbIX daHHBIX (SDA). Hwmwke mnpencraBneHa Onok-cxema Iepenadu
NaHHbIX yepe3 muny SPI.

mpoueccop 2 [eegomeni SFPI)

]

‘ i ! i
| I ! |
L — | SDOx 1 | SDIx |
i !

| [ ! T [ [
1 1 I I
! dvdep SDA ! | dvdep SDA !
! (SPIXRXB) ! ! (SPIXRXB) !
I 1

‘ | ! |
1 1 | |
1 1 | 1
i I ! |
I SDIx ! | SDOx i
: I]PI‘I'ICTI] COBHT A : - : permcIp COBHTa :
! SPIXSR : ! SPIXSR :
1 1 I
! MAK CHMYM MEHIIMYM : i MAK CHMYM MITHEIMY M :
i | ! |
1 1 \ I
: , : l ! —J . :
1 6y(ep nocreoEaTe ML HOM Mepegad 1 : Gy dep nocmeorATeBHOI MepeaAYTT |
| | (SPIXTXB) i : (SPIXTXB) | i
| [ | ! i |
1 1 |
L :B]]El\'[ﬁ l'ID(‘J'IG‘,![I]BﬂTPJ']]:HI]I"-[: :
" l : nepegaTH : :
i SPI Gydep SCKx 1 » SCKx SPI Gydep i
! SPIXBUF ! : SPIXBUF !
] 1 1
1 1 1 1

Bua 3anycka:

Haxxmure kHOnKy Bua 3amyeka 1 BeiOopa GyHkimn «3amyck mo SPI». B ato Bpems
B BEPXHEM TIPaBOM YIUIy SJKpaHa OyaeT oToOpakaTbcs HHGPOpMalUs HACTPOUKH
3aIycKa, KaK ITOKa3aHO Ha PUCYHKE HHKE.

SPI§) ooov

Bb100op ucTouHnKa:

Haxwmute knonku SCL, SDA u BbiOepHuTe UCTOUYHUK JAHHBIX JUIS JTUHUM BPEMEHH
nocienoBarenbHOM nepenaun naHHbiX (SCL) u JIMHMHM TOC/eqOBaTeNbHBIX JTaHHBIX
(SDA). Moxno BbeiOpats kanam CHI wmnm CH2 B kadecTBe MCTOYHHMKA 3aITycCKa.
Tekymuii HICTOYHUK OTOOpa)KaeTCcsi B BEPXHEM IPAaBOM yIla SKpaHa.

Hacrtpoiika JMHUM JaHHBIX:
3amyck OCYIIECTBISIETCSl TOcCe Tepemaadd kanamomM SDA nmaHHBIX, ¢ 3aJaHHBIM
YUCIIOM OUT W JUTHHOM.

® Haxwvure kHonky IlImpuna OuTa JaHHBIX 175 YCTAaHOBKM uucia OUT B
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CHMBOJIbHOM CTpPOKE IOCIEA0BAaTEIbHBIX JaHHBIX. J(Mama3oH HACTPONKH
yuciia OUT CUMBOJIBHOM CTpOKHU: Jito0as nenas uudpa ot 4 go 32.

® Haxwvurte Ha kHOnKy Tekymmi OMT a7 yCTaHOBKM HOMEp OMTa JaHHBIX,
nuana3oH HacTpoiku ot 0 1o (3Hauenue Lllupuna 6uTa 1aHHBIX — 1).

® Haxwvure Ha KHOMKY JlaHHBIE UIsi YCTAaHOBKH 3HAYEHHUS TEKyIIero OuTa
naaabix kKak H, L mm X.

® Haxxmute Ha KHONKY Bce OMTBI /isi yCTaHOBKH 3HAUE€HUN BCEX OUT JaHHBIX
Kak 3HaYCHMS, 3aJJaHHOTO B MeHIO /laHHBIe.

YcaoBus 3anycka:
VenoBus 3amycka IO yMOJYaHHMIO YCTAHOBIEHBI KaK «3alyCK IO HMCTEYEHUU
BPEMEHW», OTY YCTAHOBKY HEJIb3SI NU3MEHATE.

Hcrteuenue Bpemenu (Timeout):

YcraHOBKa BpEMEHHU J0 TOTrO, Kak ocnuuiorpad HAauWHAST MCKATh JIMHUIO JTAHHBIX
(SDA) nna 3amycka. Bpems curnana mnuaum BpemeHu (SCL) momkHO OBITH
YCTaHOBJICHO KaK MHUHUMAJIbHOE BpeMsl peKMMa OXUAaHWus. Hakmure Ha KHOIKY
Hcreuenne BpeMeHH [isi HACTPOWKM BpEeMEHH TaliMayTa, JMAra3oH HACTPOUKH OT
100 ns 10 1 s.

DOpoHT BpeMeHHU:
HaxxmMute Ha kHOmKy @POHT BpeMeHH /a5 BbIOOpa TpeOyemoro Tuma (poHTa
BPEMECHH.

o EJ BBIOOpKa JaHHBIX SDA mpou3BOguTCs MO TepenHeMmy (QpOHTY

BpPEMEHH.

® : BbIOOpKa JaHHbIX SDA mnpousBoauTcs 1Mo 3aaHEeMy (GPOHTY

BpEMEHH.

Cnoco0 3anmycka:

HaxxmMute Ha kHomky Cmoco0d 3amycka Uit BblOopa cmocofa 3amycka
(aBTOMATWYECKHU, OOBIYHBIA WM OJHOKPATHBIA) TpPU BBHIOPAHHOM THIIEC 3aITyCKa.
WupankaTop BEIOpaHHOTO pexXuMa OyIeT MOACBEYNBATHCA.

Hacrpoiiku 3anycka:
Haxxmute Ha kHonKy HacTpoliku 3amycka /11 BIOOpa MmapaMeTpoB 3aIlycKa: CBA3b
3aIycKa, BpeMsl OJIOKMPOBKH 3aITyCcKa M IIyMOIIO/IaBICHHE.

YpoBenb 3anmycka:
Ucnonesyiite perynstop TRIGGER “iLEVEL nng pacTpoiiku ypoBHS 3amycka.
ITogpoOHee 0 1aHHOM ONEepaluy YUTAUTE B MyHKTE « YPOBEHb 3aMYCKA».
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3anyck mo USB (omumus)

3anmyck OCyLIECTBISETCS NPU YCJIOBUM Hauyaja Mepefayd, 3aBeplleHUs Iepenau,
3aBepiicHHsT cOpoca, BXoAa B pexuM oxumaHus obpabotku (Suspend), BeIXoma u3
pexxuma oxunanus (Suspend) nakeTa JaHHBIX IPU OMpPEEICHUN Pa3HOCTH Ha JIMHUU
nanHblx USB (D+ u D-). JlanHble peXuM NOANEPKUBAET HU3KYIO U MaKCUMaJbHYIO
ckopocth USB. Huxe npencrapnena cxema repeaadu 1aHabix yepe3 USB.

3AITYCK T10 38E ePIEeHHED
Tepenauy [MaKeTa JaHHEBIX

XA

| I |
gacte SEQ ot EOP

D+-

TpoCTOf MHHED
D—,+

Bua 3anycka:

Haxxmvure xHomky Bua 3amycka s Boibopa ¢yHkuuu «3amyck no USB». B 310
BpeMsI B BEPXHEM IIPABOM YIITy SKpaHa OyneT oroOpakarbcs HH(GOpMAINUs HACTPOUKH
3aIycKa, KaK ITOKa3aHO Ha PUCYHKE HHKE.

USE B 0.1

Bb100op ucTouHNKa:

Haxwmurte knonku D+, D- u Be1OepuTe HCTOUHUK JaHHBIX st D+ u D-.

Moxno BeiOpare kaHan CH1 unu CH2 B kauecTBe MCTOYHWKA NAaHHBIX. TeKylui
HMCTOYHUK OTOOpakaeTcsi B BEPXHEM IIPABOM yTJIa dKpaHa.

CkopocTh curnaJa:
Haxwmute kHonky CKopocTh CHIHAJIA TSI yCTAaHOBKH YacTOTHI cUTHaNa Kak « Huzkas
ckopoctby (1,5 Mb/s) mmn «MakcumaibHas CKopocTh» (12 Mb/s).

YcaoBus 3anmycka:
HaxmMuTe Ha KHOTIKY YCJIOBHMA 3alyCKa /IS BIOOpa TpeOyeMbIX YCIOBUH 3aIycKa.
® HayaJl0 mepeJayM: 3alyCK BMECTE C HayaJoM IaKeTHOW Iepenayu
naHHbIX (SOP).
® 3apeplIeHHMe IepeJayM: 3allyck BMecTe c 3aBepuieHneM vactu SEO
MOCJIE 3aBepUICHMsI TakeTHOM nepenaun jaHHbix (EOP).
® 3apepuieHHe cOpoca: 3amyck, korga Bpemst SEO Oonee 10 ms.
® BX0J B pe:kMM OkuAaHusA 00padorkm (Suspend): 3amyck, Korna Bpems
MIPOCTOsI LIMHBI Oosee 3 ms.
® BBIXO U3 pe:kuMa oxkuaaHus (Suspend): 3amyck, Koraa BpeMs BbIXOAa
13 pexxumMa npocros muHsl 6onee 10 ms.
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Cnoco0 3anmycka:

Haxmute Ha kHomky Cmoco0d 3amycka Uit BblOopa cmocofa 3amycka
(aBTOMATWYEeCKM, OOBIYHBIA WM OJHOKPATHBIA) NpPU BBHIOPAHHOM THIIEC 3aITyCKa.
WuankaTop BEIOPaHHOTO peXuMa OyIeT MOACBEYNBATHCA.

Hacrpoiiku 3anycka:
Haxmute Ha kHonKy HacTpoliku 3amycka 1711 BbIOOpa mapaMeTpoB 3allycKa: CBA3b
3aIycKa, BpeMs OJIOKMPOBKH 3aITyCKa M IIyMOIO/IaBICHHE.

YpoBenb 3anmycka:
Ucnonssyiite perynarop TRIGGER “ZLEVEL nnq pactpoiiku ypoBHS 3amycka.
ITogpoOHee 0 1aHHOM ONEpaluy YUTAUTE B MyHKTE « YPOBEHb 3AMYCKA».
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Pa3bem BbIBOJA 3alnyCcka

Uepes pazbeM BBIBO/IA 3aIlyCKa, PacHoOIOKEHHBIN Ha 3aJHEeH MaHelu ocuuiorpada,
MOXXET BBIXOIUTh CUTHAJI 3aITyCKa C 33JIaHHBIMU HACTPOMKAMHU TEKYIIIETO 3aITyCKa.

paseEM BBIXOTA 3alTyCEa
g —————————————

Haxxmute Ha KHOHKy 2BbiBoa Aux st BbiGopa QyHKIMK «BBIBOJ 3amycKay.

Ocuuiutorpad mocne 3amycka BBIBOAMT CUTHAN 3allyCKa C 3aJaHHBIMU HACTPOHMKaMH
TEKyIIero 3amycka uepes Boixoz [Trigger Out].
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6. IlpoBenenue usmepeHui

Ocmwmnorpadgsr cepurn DS2000 mocne cOopa W OTOOpakeHUS JTaHHBIX MOTYT
OCYIICCTBIIATh ~ MaTeMAaTUYCCKHUE  OIMEpald,  KypCOpHBbIE  HW3MEPCHHUS |
ABTOMAaTUYCCKUEC U3MCPCHUA.

Coneprxanue JaHHOM TJIaBbI:
B MareMaTndeckue onepanuu
B ABTOMaTHYECKHE U3MEPEHUS
B KypcopHble U3MEPEHUS
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MaremMaTnueckue onepanuu

Ocuumnorpadst cepun DS2000 ¢ curHanmamMu KaHAJIOB MOTYT OCYIIECTBIISITH MHOTHE
Matemarudeckue omnepanuu. Omnepanuu BKIOYaloT B ceds  cioxkeHue (A+B),
BeruuTanne (A-B), ymHoxenue (AxXB), nenenmne (A+B), ObicTpoe mpeoOpa3oBaHue
@dypbe, norndyeckrue (YHKIMM U JIOTOJHUTEIbHBIC BBIYMCICHHS. Pe3ynbrarsl
MaTeMaTHYeCKMX BBIYACICHUH TakKXKe TIO3BOJISIIOT IPOBOJUTH  TOCIEIYIONINE
u3MepeHus (CMoTpuTe MyHKT «KypcopHble nu3mepeHus»).

MATH

Haxwmure knonky MATH 2 Qnepanun na nepenneii nanenu B o61acTi ynpapieHus

BeprukanbHoil cucremoil (VERTICAL) nnst BeiOOopa HEoOXOAMMON JIOTHMUYECKOM
oIepaLuu.

Ciaoxkenune

[ToToyeunoe cyMMUpOBaHHE 3HAYCHUN HANPSDKEHWs] CUTHAJIOB HMCTOYHHKA A U
rucrouHruka B u oroOpaxeHue pe3ynbTraTos.

Haxwmure knonky MATH > Onepauun u sri6epute «A+By, 3atem:

® Haxwmure kHonku Merounnk A u Mcrounnk B u Boibepure TpeOyemblit
kaHai. MoxxHo BeOpath kanan CH1 wim CH2.

® Haxxmure KHONIKY W WCIONE3yiiTe perynsrop &2 mms macTpoiiku

BCPTHUKAJIBHOI'O OTKIIOHCHUA PE3YJIbTATOB BEIYUCIICHUS.

® HaxMure KHOMNKY H MCIIONb3yiiTe perymsirop &2 s HacTpoiiku

BCPTHUKAJIBHOIO MacmTa6a PE3YJILTATOB BBIYUCIICHUSA.

® Haxmure KHOIIKY I/IHBepCI/Iﬂ 151 BKJIIOUEHUSI/BBIKITIOUEHUSI HHBCPCHUHU
0TOOpaXKEeHUs PE3YJIbTATOB BHIYUCIICHHUS.

® lcnonssyiite HORIZONTAL L POSITION y HORIZONTAL . SCALE
JJISA HaCTpOf/'IKI/I TFOPU3O0HTAJIBHOTO OTKJIIOHCHUSA HWJINW TOPHU3O0OHTAJIBHOTO

Macuitada pe3ysbTaToB BEIUMCIECHHUS.

PykoBoacTBo nonb3osatena DS2000



6. MpoBeaeHne nsmepeHui RIGOL

Boiuuranue

IToTtoyeunoe BeIUMTAHUE 3HAYECHUUN HaIlps’KEHUS CUTHAJIOB HCTOYHUKA A m ucrtouHuka
B u oTtoOpaskeHue pe3ynbTaToB.

Haxwmure kaonky MATH = Qnepanun u BriGepute «A-By, 3atem:

® Haxwmure kHonku Merounnk A u Mcrounnk B u Boibepure TpeOyemblit
ka"as1. MoxHo BeiOparh kanaia CH1 wim CH2.

® HaxxMure KHOIKY ¥ WCIONB3yiiTe perymaTopt) s HacTpoiiku

BCPTHUKAJIBHOI'O OTKIIOHCHUA PC3YJIbTATOB BIYUCIICHUS.

® HaxMure KHOIKY M HCIONB3yiiTe perymstop? s HacTpoilku

BEPTUKAJIBLHOTO MaclITa0a Pe3yJbTaTOB BHIYMCIIECHUS.

® Haxmure kHonky VIHBepCHsi Uil BKJIIOYEHHS/BBIKIIOYEHUS WHBEPCHH
OTOOpPaXKEHHs PE3Y/ILTATOB BEIYUCIICHHS.

® licnonesyiite HORIZONTAL < POSITION y  HORIZONTAL
) SCALE i HACTPOMKM  TOPH3OHTAIBHOTO  OTKJIOHEHUS  WIH

TOPU30HTAJIBHOTO Macirabda PE3YJILTAaTOB BBIYUCIICHUA.

YMHOXKEeHue

ITotoueunoe YMHOXCHHUC 3HAYECHUN HaIpsAKEHUs CUTHAJIOB UCTOYHHKA A ¥ UCTOYHUKA
B u oTtoOpaskeHue pe3yibTaTosB.

Haxwmure knonky MATH = Qnepauun u BriGepute «AxBy, 3atem:

® Haxwmure kHonku Merounnk A u Mcrounnk B u Boibepure TpeOyemblit
ka"as. Moxuo BeiOpath kanaia CH1 wiu CH2.

® HaxMure KHOIKY ¥ WCIONB3yiiTe perynstop & mis HacTpoiiku

BCPTHUKAJIBHOI'O OTKIIOHCHHUA PC3YJIbTATOB BEIYUCIICHUS.

® Haxwmure KHONKY BB M HCIONb3yiiTe perymstop &2 mis HacTpoiiku

BEPTUKAILHOTO MacIiTaba pe3yJibTaTOB BBIUYMCIICHUSI.
® Haxwvure kHonky WHBepcusi Ui BKIIOYEHUS/BBIKIIOUCHUS WHBEPCUU
O0TOOpaKEeHUs PE3YJBTATOB BHIYUCIICHHUS.

® lcnons3yiite HORIZONTAL L POSITION u
HORIZONTAL i SCALE 74 macTpoliku — TOPH30HTAIBLHOIO

OTKJIOHCHHA WUJIU TOPU3OHTAJIBHOI'O Macirabda PE3YJILTATOB BbIYUCIICHUAA.
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Henenune

ITotoueunoe JCJIICHUC 3HAYECHUU HaIIPsAKCHUS CUTHAJIOB MCTOYHHUKA A n ucrounuka B
1 0TOOpa’KeHUE PE3yIbTATOB.

Haxwmure knonky MATH 2 Qnepauun u BeiGepute «A+By, 3atem:

® Haxwmure kHonku Merounnk A u Mcrounnk B u Boibepure TpeOyemblit
ka"as1. MoxHo BeiOparh kanaia CH1 wim CH2.

® HaxMure KHOIKY ¥ WCIONB3yiiTe perynstop & mis HacTpoiiku

BCPTHUKAJIBHOI'O OTKIIOHCHUA PC3YJIbTATOB BIYUCIICHUS.

® Haxvure knornky BEM u wmcrnonmssyiite perymstop & s HacTpoiiku

BEPTUKAIBHOTO MacIITada pe3yJbTaTOB BEIYUCICHHS.

® Haxwmure xkHonky WHBepcHsi Ui BKIIOUSHMS/BBIKIIOUEHHS WHBEPCUU
0TOOpa)k€HUs PE3YJIBTATOB BbIUNCICHHUS.

® lcnonb3yiire HORIZONTAL - POSITION u
HORIZONTAL L SCALE jij151 HACTPOWKHM TOPU30HTAILHOIO OTKIOHEHUS
WJIA TOPU30HTAIBHOTO MacIITada pe3ysibTaToB BEIYUCIICHUS.
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BboicTpoe mpeodpaszoBanue @ypoe (FFT)

OcymecTBienne ObicTporo mnpeoOpazoBanusi @Dypbe ¢ CHUTHAJIOM 3aJaHHOTO
HMCTOYHWKA, MpPeoOpa3oBaHHE CHUTHAJIAa BPEMEHHOW OO0JIAaCTH B CHTHAJl YacCTOTHOM
obnactu. Mcnonw3ys ¢ynkiuio FFT, MoxHO nponenbiBaTh CIEAYIONINE ONepaIiu:
® liI3MepeHue TrapMOHHUYECKOM COCTAaBISIIOIIEM W TapMOHUYECKOTO
MCKQKEHUS CUCTEMBI
® [lI3Mepenue crienn(UKY ITyMa UCTOYHHUKA MATAHUS TIOCTOSTHHOTO TOKa
® Axanu3 KojaebaHui

Haxwmure xnonky MATH 2 Qpepanum n eiGepute «FFT», 3aTeM MOXKHO BBIOpaTh

napametp FFT.

f CHTHAaN 4acToTHoi obmacr
CHTHAJ 4acToTHO obaacTa

B €] THE AL HEIIT LHeHTpaIbHAg| YacTOTa

Z
MACINTAY  ropHEOHTAIBHAA YACTOTA BEIOOpKE
(AMITTHTYIA)  preama FFT

1. BbIOOp HCcTOYHMKA
Haxxmute kHoOmky BbIOOp HMcTOYHMKa Ui BbiOOpa TpeOyemoro KaHama.
Mo:xno BeiOparh kanan CHI nmu CH2.

2. BbI0Op OKOHHOI (PyHKIIUH

Hcnonp3yst OKOHHYIO (DyHKIIUIO, MOXKHO CHU3UTH 3((EKT yTEUKH YaCTOTHOTO
crekrpa. Ocuwwnorpadsl cepun DS2000 mpemoctaBisitoT 4  OKOHHBIX
¢y FFT. OcobenHoctu kKaxaod GyHKIMM UM TOAXOASIINE JUIS
U3MEpPEHHs] CUTHalbl ominyatoTcs. HeoOXxoqumo ocymiecTBisiTe  BBIOOP
(byHKUMNA, UCXOAsT U3 WX OCOOCHHOCTEW M COIVIaCHO HM3MEPSIEMOMY CHTHAIY.
Haxxmute kHOnKy OkoHHasi pyHKIMsA U BeiOepute TpeOyemyto ¢pynkuuro. Io
yYMOJTYaHHIO ycTaHoBleHa QyHkims «Rectangley.
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Tabnuua 6-1 OxoHHbIE QYHKIIMH

@ynkmusa  OcobeHHOCTH Curnan, NOAXOASIIUHN U1 N3MEPEHUs
Rectangle Hawnnyumee yacToTHOE€ KOpOTKMI  MMIyIbC  HIM  HMITYJIBC
paspelieHue. MIEPEXOTHOTO COCTOSIHUS,  YPOBEHb
Hanxymnee AMIUNIMTYAHOC CHUTHAJIa 0 W IOCJIC HMITYJIbCa IMOYTHU
paspeuieHue. OJIMHAKOBBII;
3HaunTenpHas cxoxecTb ¢ CuHycouaalbHbIE BOJIHBI paBHOU
0€30KOHHBIM PECKUMOM. AMINIMTYOBI U Onu3KHE Mo qacCTOTE,

[[InpOKOMONOCHBIE  CIIy4alHbIE ILIyMBI,
o0JIaaloIUe CIIEKTPOM OTHOCUTEIIBHO
MEIJIEHHOTO N3MEHEHUSI.

Hanning  OtHOCHUTENBHO xopouiee CHHycOMAajdbHBIE,  LUKIWYECKHE U
YaCTOTHOE Pa3pelleHUeE. Y3KOTOJIOCHBIE CITy4alHbIE IITyMBI.
[TocpencTBenHoe

aMIUIMTYIHOE PAa3pELICHHE.
Hamming HemHoro nyumee yactorHoe KopoTkuil  UMIyabC  WIM — UMITYJIBC

paspelieHie B CpPaBHEHUU C TEPEXOTHOTO COCTOSIHUS, pasHHIIA
pexxumom Hanning. YPOBHSI CHTHaJia J0 W TIOCJIE HMITYJIbCa
O4cHb OOJIbIIAs.
Blackman Hawuxymmee yactoTHoe OIHOYACTOTHBIN CHUTHAII, TTIOMCK
paspelieHue. HanOoJee BEICOKOW TapMOHUKH.

Haunyumee  ammurtynHoe
pas3peuieHue.

3. YcraHOBKa peKHMa 0TOOpaKeHHs
Haxwmure Ha xkHOomKy OToOpaskeHHe 1751 BEIOOpa pexuMa OTOOpaKeHUs Kak
«Yactb skpaHa» (10 ymonuaHuto) uiu «Beck skpan».
YacTe 5KpaHa: OTOOpaXCHHWE HA YaCcTH OJKpaHa KaHajla HWCTOYHHKA W
pesynbratoB BeunciieHuid FFT. Curnansl BpeMEHHOW M 4acTOTHOM oOnacTeit
BUJIHBI C TIEPBOTO B3IVISAA.
Becb skpaH: oTOOpa’keHHE KaHajla MCTOYHUKA M PEe3yJbTaTOB BBIYMCICHUI
FFT B omnoM u TOM >Xe okHe. B Takom pexxume MOxHO Hanbosee moapoOHO
HaOTIONATh CIIEKTP U MPOBOAUTH O0Jiee TOUHBIE H3MEPECHHS.
Buumanme: Haxonsace B pexume FFT, u xorna mento MATH aktuBHO, BhI
Moxere Haxarh Ha kHonky HORIZONTAL ZiSCALE ;g psmeneHus
pexxumMa otobpaxenus «Hactb skpanay uinm «Bech akpany.

4. YcraHOBKa BePTHKAJBHON IIKAJIbI
Bo Bpems nposenenus nsmepenuit FFT ennHnna nsmMepeHns ropu3oHTaIbHOU
OCHM  IIEpPEeKIoYaeTcss CO  BpPEMEHM  Ha  4acTtoTy.  Mcrmosb3yiite

HORIZONTAL 2. SCALE ; HORIZONTAL 2 POSITION ;115 nacrpoiiku

HIKaJIbI FOpHSOHTaHBHOﬁ OCH U CMCIICHMNA.
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Enununeit uamepenust BepTukanbHO ocu MoxkeT ObiTh dB mnu Vrms. dB u
Vrms HCmonb3yloTcs Jisi OTOOpakeHHsI pa3Mepa BEPTUKATBHOM IIKAIbl B
YUCJIOBOM pPEXUME WM B JIMHEWHOM pEXKHUME COOTBETCTBEHHO. Ecmu
Tpedyetcst otoOpa3uth ciekTp FFT B oTHOCHTENBHO GONBIIIOM AMHAMUYECKOM
IUanasoHe, TO  pekoMmeHmayercss BbIOparb dB. Haxkmure  KHOmNKY
BeprukajabHasi mKajga s BeIOOpa HYKHOM €IWHUIBI, MO YMOIYaHHIO

ycTaHOBIeHO Vrms. Haxmure Ha KHONKH U HCIOJIb3yUTE

9

perynaTtop &2 s yCTAaHOBKM BEPTHKATBHOTO OTKIOHEHHS BEPTHKAILHOTO
Mmacmraba cnekrpa FFT.

IHoacka3ka

Curnaibl, 00Iaarone KOMIIOHEHTONW MOCTOSHHOTO TOKA WJIM OTKJIOHEHHUEM,
MOTYT MPHUBECTH K OMHMOKE WIK OTKIOHEHHIO kommoHeHTa curHana FFT. J{ns
CHIKEHUSI KOMIIOHEHTBI IIOCTOSSHHOTO TOKa MOYHO YCTaHOBUTH «CBS3b
KaHaJ1a» UCTOYHUKaA B pexuM «llepemennbiii Tok ACy.

st CHUKEHUs CIy4aitHOTO IIyMa OT MOBTOPHBIX WJIM OAUHOYHBIX UMITYIHCOB
U KOMIIOHCHTHI HAJIOKEHHUS YacTOT MOXKHO BBICTaBUTh Ha ocuuuiorpade
«Cmnoco0 mosydeHus» kak «CpegHue 3HAYCHUS».
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RIGOL 6. MpoBeaeHne nsmepeHui

Jlornyeckue (PyHKIHU

[ToroyeyHoe mMpoBeACHUE JOTMYECKUX BBIYHCICHUH C HANPSDKEHUSMH CHUTHAJIOB
YKa3aHHOTO MCTOYHHKA W OTOOpaskeHHe pe3ynbratoB. Bo Bpems onepamnuu, eciu
3HAQUCHNE HANpPSDKCHWS CHTHAjJa KaHajia OOoNblIe YCTaHOBJICHHOTO ITOPOTOBOTO
3HAQUEHUs] JTOTO CHUTHANA, TO HCIONB3YEeTCs JIOTHUecKas «l», eciau MEHbIIEe TO
norngeckuit «0». IIpesocTaBisroTCs CIEAYIOIUE YacTO HCIOIb3yEeMble JIOTHYECKHE
byHKINU:

Tabnuua 6-2 Jlornueckue QpyHKunn

DyHKIUA Onucanne
«» AND Pesynmprarer  mormdeckoro  «M»  aByx  OWHapHBIX ~ OWTOB
CIELYIOIIHE:
A B A AND B
0 0 0
0 1 0
1 0 0
1 1 1
«JIN» OR Pesynbrarer  normueckoro «MJIM» naByx OwWHapHBIX OWTOB
CIIELYIOIIHE:
A B AORB
0 0
0 1 1
1 0 1
1 1 1
«HE» NOT Pesynbrarer  nmormueckoro «HE» omHoro OmnapHoro Outa
CIIELYIOIIHE:
A NOTA
0 1
1 0

«uckmovaroniee  Pesynbrarel ornueckoro «uckiodaromiee MJINM» nByx OuHapHbIX
WJIN» XOR OWTOB CIEAYIOIIHE:
B AXORB

A
0 0
0
1
1

_o = O

1
1
0

[ocne naxarus kaonkuy MATH 2 Qpepanum u Bri6opa «Jlornyeckue (GpyHKITHI:

® Haxwvure kHONKY BbluncianTenbHas popMysia u BeiOepuTe TpeOyemyro
dbopmymy. [To ymomuanuto BeiOpana Gyskus «ANDy.
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® Haxwvure kHonku MeTtounuk A u Ucrounnk B u BeiOepute TpeOyemblii
KaHaJ, MOXHO BbeIOpath kaHain CHI u CH2.

® Haxvure knonky MMMy ucnons3yiite perynaTop &2 mms HacTpoikm

BCPTHUKAJIBHOI'O OTKIIOHCHHUA PC3YJIbTATOB BIYUCIICHUS.

® Haxmure xHornky Bl n ucmonb3yiite perymstop &2 s HacTpoiku

BEPTUKAJIBHOTO MaclTaba pe3yabTaToB BHIYMCICHUS.

® Haxwmure xkHonky WHBepcHsi Ui BKIIOUCHMS/BBIKIIOUEHHS] WHBEPCUU
0TOOpa)k€HUs PE3YJIBTATOB BBIUNCICHMS.

® Knonky IToporoBoe 3HaueHme A 1 wucromb3yiite peryasrop &2 mms
HaCTPOMKHU ITOPOrOBOr0 3HAYEHUS UCTOYHUKA A JIOTHYECKOU OIepanuu.

® Knonky IToporosoe 3Hauenme B u wucrnonesyiite perymsrop &2 s
HACTPOMKHU ITOPOrOBOr0 3HAYEHUS UCTOYHUKA B jmornueckoi onepanum.

® lcnonb3yiire HORIZONTAL ' POSITION u
HORIZONTAL 2 SCALE 519 HACTPONKH TOPU3OHTAIBHOTO OTKJIOHEHHSI
WM TOPU3OHTAJIBHOTO MaciliTada pe3ylbTaToB BBIUMCIIEHUS JIOTMUECKOU

OTIepAIHH.

I[OHOJ'IHI/ITCJIBHBIC BbIYUCJICHUA

Ocuumnorpadger  cepurn DS2000 ¢ curHamamMu KaHallOB MOTYT OCYIIECTBIIATH
JOIIOJTHUTCIIBHBIC BBIYUCIICHUA C IIOMOIIIBO 3aIaHHBIX I10JIB30BAaTCIEM
(byHKIMH-0nIepaTopoB.

Haxvure xuonky MATH Opepamum = «JlononaurtensHble BHIYHCTICHHS) —

BoiuncaurenabHasi  (opmysa > «BKIOUMTH», HA OKpaHe TOABHUTCA  OKHO
pPEeIaKTUPOBAHUS CJIEIYIOIIETO BUA:

Dperator - s
Figure

Wcnone3yiite perynstop & mis BeiGopa mo6oro mynkra u3 «Ilapamerp KkaHanay,
«Dynkmus-oneparop», «llepemennasy, «Omnepatopy», «udpsr» (korma myHKT
BBIODAaH €r0 MOXHO HM3MEHATH), 3aT€M HaKMUTE Ha peryisTop ais BbiOopa. Bce
BbIOpaHHBIE TapaMETPhl 0TOOpa3ATcs B OKHE «BbipakeHuey.

B mpouecce penaktupoBaHusi BelpaxkeHHs Bbl Moxere B 11000€ BpeMsl HaXaTb

9
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KHOIIKY YI(a.]me AJI1 yAaJICHUSA 3HaKa CJICBa OT KypCOpa B TCKYIIEM IIOJIC BBOJA. Bri
TAKIKEC MOKCTC HAKaTb KHOIIKY OuncTuTh I yAaJICHUA BCCX 3HAKOB B TCKYILICM
I10JI€ BBOJA.

[Tocne OkOHYaHMS pPENAKTUPOBAHUS BBIPAKEHUS HaXMHUTe KHONKY IIpMMeHHMTS,
MoCIie 3TOr0 OCHMIUIOTpad TPOBENET BHIYUCICHHE M OTOOPA3HT €ro pe3yibTaThl
COIVIACHO 3a/JaHHBIX Bamu mapamerpoB. BHMMaHmMe: mocie HakaTHs Ha KHOIKY
IIpumennTs MeHI0O BblumcauTeabHasi (opmyJia aBTOMAaTHYECKH 3aKpOETCs, HO
3aJlaHHOE BBIpAaXKEHHE OTOOPA3UTCS B HIDKHEN YacTH AKpaHa AJis CpaBKU. Bel Takxke
MOXeTe HakaTb Ha KHonky WHBepemsi sl BKJIIOYECHHUS/BBIKIIOUEHUS WHBEPCHH
0TOOpa)K€HUs PE3YJIBTATOB BBIUNCIICHHUS.

Hwxe maHbl MOSICHEHHS K KaXXIOMY ITyHKTY OKHA PEIaKTHPOBAHHS:
1. Beipaxenue
3nech OTOOpa)kaeTcsi IeJIo€ BBIPAKEHUE, COCTOSIIEE W3 IYHKTOB
«ITapametp kanana», «DyHkius-oneparopy, «Ilepemennasy, «Oneparopy,
«udper». MakcumanpHas AJMHA BbIpaXXeHUs orpaHuueHa 64 Oalitamu.

2. Ilapamerp kaHaia
Br1 moxere mro00i kanaix u3 CH1 mim CH2.

3. @yHKHUs-OMEpaTop
Hwxe npuBeneHa tadiuia Ui CIIPaBKU 10 KaXI0W (QyHKITUH-0IIEpaTopy.
BHuMaHue: yKa3aHHBIH 31eCh CUMBON «(» HCIIONB3yeTCS TOJBKO ISt
ya00CTBa BBOJIA M HE SBJISICTCS YaCThIO HA3BaHUS (DYyHKITHH.

Tabnuna 6-3. OyHKIIUU-0MepaTops

Intg( Beruncienne WHTErpana BBHIOPAHHOTO HMCTOYHHKA. BO3MOXXHOCTH
M3MEPEHMS IJIOMIAN HUYKE CUTHAJIA WM SHEPTUU UMITYJbCA.

Diff{( Beruucnenne muddepeHnuana TUCKPETHOTO BpPEMEHH BBIOPAHHOTO
MCTOYHHKA. BO3MOXXHOCTB U3MEpPEHNsI HAKJIOHAa MTHOBEHHOM BOJIHBI.

Log( Beruncnenne HarypanbHOro Jorapupma BBEIOPAaHHOTO HMCTOYHHKA.
(OcHoBaHuE CcTENEHU IOCTOSIHHOM «€», paBHOM 2,718282).

Exp( Bbluncienne  mokaszatenst  CTENEHM  BBIOPAHHOTO — MCTOYHHUKA.
Hanpumep: Exp(A) o3HayaeT BbIYMCIIEHUE €-HOM cTeneHu A.

Sqrt( Brruncnenmne kBapaTHOTO KOPHsI BBIOPAHHOTO UCTOYHHKA.

Sine( Brrunciienue 3Ha4eHUs CHHYCa BEIOPAHHOTO UCTOYHHKA.

Cosine( Brruncnenue 3HaueHUs1 KOCHHYCa BHIOPAaHHOTO UCTOYHHKA.

Tangetn(  BrrlumcieHne 3HaueHHUs TaHTEHCA BEIOPAHHOTO MCTOYHUKA.

4. IlepemenHas
[Tonp3oBaTens MoxeT BbIOpaTh Variablel m Variable2. Haxkmurte KHOTIKY
IlepemMeHHast 1 OTKPOHTE MEHIO YCTAHOBKH MEPEMEHHOM.

10
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Ilepemennasi: Ha)XMUTE Ha KHOIKY Ui BbiOOpa «[lepemennas 1»
nin «Ilepemennas 2».

Ilar: HaxMUTE Ha KHOINKY, JUIS YCTAaHOBKM Iara MAaHTHUCCHI,
WCTIONB3YSI PEryssITop, MOXHO BBIOparh: X1; X0,1; x0,01; x0,001;
%0,0001

ManTHcca: HaXMHUTE Ha KHOMKY JUIi YCTaHOBKHM IH(POBOTO
3HadeHus. llocie ycTaHOBKHM ImIara MOXKHO YCTaHOBUTH 3HAueHHE,
UCIIONIB3Ysl perynsaTop. Juanazon HacTpoiku oT -9,9999 no 9,9999.
IMoka3arens cTemeHH: HAXKMHUTE HA KHONKY Ui YCTaHOBKH
MOKa3ares CTETeHH Ui OCHOBaHMA cTerneHu paBHoro 10. J{namason
HAcTpOMKH 0T -9 110 9.

Hanpumep: HmKe mpencTaBieHbl YCTaHOBKH s Variablel paBHOU
6,1074x108,

[lepemennas: [lepemennas 1

Mamntucca: 6,1074

[Toxa3zatens cTeneHu: 8

5. Omneparop
Hwxe mpuBeneHa Tabiuia sl CIPaBKH MO KXKIOMY OIeparopy.

Omneparopsl apuPMETHUSCKUX ICHCTBHIA: CIOXKCHHE, BHIYUTAHUE,
YMHOXKEHUE, JEIEHUE.

Kpyribie ckoOKH, WCIONB3YIOTCS JIS TIOBBIINICHHUS TPHOPHUTETA
BBIYHCIIMTEILHBIX JICHCTBHIA.

OrniepaTopbl OTHOIICHMSI: MEHbIIE, OOJBIIE, MEHBIIE WM PAaBHO,
0oJbIIIE WIIM PABHO, PaBHO, HE PaBHO.

Jlornueckue oneparopsl: «HE», «JIN», «»

Buumanue: BO BpeMs onepallu ACJICHUS, KOTda JACIHUTCIIb pPAaBCH 0,

pe3ynbrat Takke paseH .

6. Iudpbl
Moskno BeIOMpaTh QP oT 0 10 9, HecATHYHYIO 3amiaTyi0 u 3HaK E.
3uax E o3nauaeT n-Hyro ctenens 10. Hanpumep: 1,5E3 o3nauaer 1,5x10°.

11
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ABTOMaTHYECKHE H3MEPCHUA

Ocuumnorpadger cepun DS2000 mpemocTaBisiOT BO3MOXHOCTh aBTOMAaTHYECKOTO
M3MepeHus 24 mapaMeTpoB CUTHajIa M (PYHKIMU CTATUCTUKH W aHAJIN3a PE3yIBTAaTOB
m3Mmepennit. Kpome storo, Bel MokeTe OCylIecTBIsATH 00Jie€ TOUYHBIE HU3MEPECHHS
4acTOTHI C IOMOIIBIO0 YaCTOTOMEpA.

i
BuicTpoe u3MepeHHe NMPH HAKATHH HA KHOMKY *

Bo Bpemsi mpaBWJIBHOTO MOAKIIOYEHMS ocuuuiorpaga M pEerucTpalud BXOIHOTO
CHrHama Haxmure Ha KHomky AYTOl njg samycka (YHKIHH aBTOMATHYECKOTO
U3MepeHus 24 mapamMeTpoB CUTHaJa U OTKPBITHS HHXKEYKa3aHHOTO MEHIO:

MoHoUMKJI: U3MEPEHNE «IHKIIa» U «YaCTOThD» TEKYILEro
WCTOYHUKA 32 BpeMsl OJHOTO LHUKIAa M OTOOpakeHHEe B
HUKHEHN YacTH SKpaHa pe3yJbTaToB U3MEPEHUSI.

MynabTHIHMKI: U3MEPEHHE «UMKJIa» M «YacCTOThD»
TEKYyIIer0 MCTOYHUKA 32 BpEMsl HECKOJIBKUX IUKJIOB U
oroOpakeHUE B HIDKHEH 4YacTH »DSKpaHa pe3yJbTaToB
HU3MEpEHMUS.

Ilepeanunii ¢QpoHT: wu3MepeHHe «HepeaHero (QpoHra
BpEMEHM» TEKYIIEro HUCTOYHMKAa U OTOOpa)XeHHE B
HUKHEHN YacTH SKpaHa pe3yJbTaToB U3MEPEHUSI.

3aaHuii GpPoHT: U3MepeHue «3aqHero (GpoHTa BPEMEHH»
TEKyIlIEr0 MCTOYHUKAa U OTOOpaK€HUE B HUKHEH 4acTh
9KpaHa pe3yJbTaToB U3MEPEHUSI.

BHuMaHue: 1pH HCHONB30BaHUM (DYHKIHU AUTO} yacrora U3MEPAEMOI0 CHUTHaja

nomwkHa ObITh He MeHbine 50 Hz, a kosddumument 3amomnenus Oompme 1%, a
amruiutyaa MUHUMYM 20 mVpp. Ecnu usmepsieMblil curHan BBIXOIUT 3a 3TH PaMKH,

12
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TO IIOCJIC HaXaTusgd KHOIIKKM MCHIO 6I)ICTp0FO HU3MCPCHUA ITapaMCETPOB MOXCET HC
IIOABUTHCA.

13
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N3Mmepenne oaHOro u3 24 mapaMeTpoB HAKATHEM OJHOW KHOIKH

HaxaB Ha KHONKY Ha [MENU| JIEBOW CTOPOHE D3KpaHa, MOXHO OTKpPBITh MEHIO

n3MepeHust 24 mapaMeTpoB CUTHaja. 3aTeM MOXKHO Ha)KaTh B MEHIO KHOIIKY HY>KHOTO
rmapaMeTpa U OCYIIECTBUTh u3MepeHue «Haxartmem oOOHOM KHOINKW». Pe3ynbprarsl
U3MEPEHMI 0TOOpa3sITCs B HUKHEN YacTH 3KpaHa.

[IukrorpaMmbl mapaMeTpOB HANpsKEHUsT U BPEMEHHU BBIOPAHHOTO H3MEPSEMOTO
SNIEMEHTa W pe3ylbTaThl HM3MEpeHHi, oOoToOpakaemble Ha OJKpaHe, Bcerna
MOJICBEUNBAIOTCS OJMHAKOBBIM I[BETOM C TEKYIIUM H3MEPUTEIbHBIM KaHAJIOM
(Measurel > Bpifop MCTOUHHMKA), a 33/cpkKa M (a3a U3MEPIAEMOIO SIEMEHTa BCerja
MIOJICBEUYNBAIOTCS 3€JIEHBIM LIBETOM.

ITukTOrpaMmsl NapamMeTpoB:

HacToTa

Pesynbrarsl H3MepeHHit:

Freq = 1.024kHz

Buumanmue: Ecnu mpu u3MepeHUN 0TOOpaxkaeTcst «******#%y, ‘10 370 03Ha4aeT, 4TO
yepe3 M3MepSeMbli KaHaj HE IMOCTyNaeT CHTHAJl, WM Pe3yJbTaThl M3MEpPEHHS He
MIOTIAJIAf0T B 33JaHHBIC paMKH (OOJIbIIIE MX MIIM MEHBIIIE).

14
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6. MpoBeaeHne nsmepeHui

ITapamerp Bpems

BpeMA IepenHero GPOHTA BpemA 3amHero bpoHTa

(RiseTime) (FallTime)
|

I |

| 1

| 1

' :

: Iluprsa | Tupana —9%0%

| MIONOKHTENEHOTO | OTPHIATENBHOTO

I HMITyNECA : HMITyTBCA

: (+Width) I (-Width)

| 4 [ ——50%

| T |

| ] |

! | I
1%

ITukn

Hukia: BpeMs MeXIy IBYMs TOUKaMHU IEpECeUeHHs] CPEIHUX MOPOTOBBIX
3HAYEHUW OTHOTIONSIPHOTO (PPOHTA.

Yacrora: oOpaTHas BeIUUMHA LIUKJIA.

Bpemsi nepenHero (ppoHTa: Bpems BO3pacTaHMs aMIUTUTYIbl CUTHAja C
10% no 90%.

Bpemsi 3a1Hero (ppoHTa: BpeMs MOHWKEHUS aMIUIMTYAbI curHaia ¢ 90%
10 10%.

IIIupuHa MOJOKHUTEIBHOIO0 HMMIIYJIbCA: DPAa3HHULA BPEMEHH MEXIY
50%-M MOpOroBbIM 3HaYEHUEM Ha nepeaHeM ppoHte umnynbea u 50%-m
MOPOTOBBIM 3HAUEHHEM Ha OJvKaiiieM 3aqHeM (pOHTE UMITYIIbCA.
IlIupuHa oTpULIATEIbHOI0 UMITYJIbCA: Pa3HULIA BpeMeHU Mexay 50%-Mm
MOPOTOBBIM 3HAYEHUEM Ha 3aaHeM @poHTe wummyinsca U 50%-m
MOPOTOBBIM 3HAYEHUEM Ha OJIMKAUIIIEeM TiepeHeM (PpOHTE UMITYIIbCA.

HosnoxuTeIbHBIH KO3 pUuMeHT 3al0JIHeHHS: OTHOLLICHUE
MOJIOXKUTCIIBHOTO UMITYJIbCAa K IIUKITY.
OTrpunarenbHbIN K03 PpuuueHT 3aloJIHeHHS: OTHOILIEHUE

OTPpULATCIIBbHOIO UMITYJIbCA K UKITY.

15
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RIGOL 6. MpoBeaeHne nsmepeHui

3agepxkka u ¢asa

| ]—[HKH |
B o ————— ]
| |
| |
HCTOYHHE A
]
! |
JaIepiEKa
1
HCTOYHHE B

Hctounukom A u B MoryT ObITh 10001 13 kananos CH1 u CH2.

1. 3agepkka A—B¥ : pasuuna Bpemennm mexmy mnepemHuM (QpOHTOM
UCTOYHMKA A M ucTtouHuka B. OrpunarenbHas 3aJepikKKa O3HA4YaeT, YTO
nepegHuil (POHT HMCTOYHMKA A BO3HUKAeT MOCJE MepeaHero (poHTa
HUCTOYHUKA B.

2. 3amep:xka A—BY : pasmuna Bpemenn wmexmy 3amHuM  poHTOM
UCTOYHMKA A M ucTtouHuka B. OTpunarenbHas 3aJepikKKa O3HA4YaeT, YToO
3aHUI (POHT UCTOYHMKA A BOSHHKAET MOCJE 3aHETO ()POHTA UCTOYHUKA
B.

3. ®aza A—BFf : opacuer (asoBoro caBMra  COmMacHO  IUKIY
«3anep:xka A~B ) 1 ncrounuka A, oTo6paskaercs B rpagycax.

4. ®aza A—BY : pacuer (asoBoro cmBuUra  COIIACHO  IMKIY
«3anepxka A—~B ¥, i ucTounnka A, oroGpaxaercs B rpazmycax.

sagepEKa
paza = Gt * 3a0°
UHED HCTOYHEKA &

16
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6. MpoBeaeHne nsmepeHui RIGOL

ITapameTrp HanpsisKeHue

H3MEeHEeHHe BBIﬁpOCEl TIOCHIe U3MeHeHHA HanmpaxReHIA
(Overshoot )

MakcHMYM

(Vmax) | N

TOIIOBOE 3HAY.

(Vtop)
3HAYEHHE OT

THKa 10 THKa| aMILTHTy A
(Vpp) (Vamp)

Gaz0B0e 2HAY.
(Vbase)

MHHHEMYM
(Vmin) }

H3MEHEHHES BEIﬁ‘DOCﬁ J0 H3MCHCHHA HAIIPAAKCHHA
(Preshoot)

1. MakcumMym: MakcUMalibHas BEJIMYMHA HANPSOKCHUS CHTHAlA 110
otHouieHuto Kk GND (zemuis).

2. MuHMMYM: MHHUMaJIbHAs BEJIIMYMHA HAMNPSOKCHUS CUTHANA IO
otHouieHuto Kk GND (zemuis).

3. 3HaueHWe OT NMHMKA [0 NMHKA: BEITUYMHA HAMpPSDKEHUS OT MaKcHUMyMa
HATPSDKEHUS CHTHAJIA 10 MUHAMYyMA.

4. TomoBoe 3HAYeHHMe: BCPXHSAS CTAOWIbHAS BEIMYMHA HANPSDKCHUS
curHana no orHomeHuto Kk GND (zemuis).

5. Ba3oBoe 3HaYeHHMe: HIKHSISI CTA0MIIbHAS BEJIMYMHA HATPSKCHUS] CUTHAIIA
o otHomeHuto kK GND (3emus).

6. AMIIIMTYIA: BEIUYMHA HANPSDKCHHUS OT BEPXHEH CTAOMIBHON BETUYMHBI
HATPSDKEHUS CHUTHAA IO HUKHEH.

7. Cpennee 3HaueHMe: cCpeqHee apHU(PMETHUECKOE HAMPSDKEHUS BCETO
CUTHAaJIa WX BEIOpaHHOW 00J1acTH.

CpegHee BHa4MeHHs * , IJe  OTO u3Mepsemas i-f TOYka, a  3TO

KOJIMYECTBO U3MEPSIEMBIX TOUEK.
8. CpenHexkBajgpaTM4yHOe 3HAYeHHWe: CPEIHEKBAJAPAaTUYHOE 3HAUCHHE
HaIpsHKEHUS BCETO CHTHAJIA WITM BRIOpAaHHOHM 00JacTy.

b .
RIFE = '*IL_’ IIe  3TO uU3Mepsemas i-f TOYKa, a 3TO KOJIHMYECTBO

M3MEPSEMBIX TOUEK.
9. BeiOpoc (Overshoot): oTHOLIEHHME pa3HUIBI MAaKCUMyMa HamlpsKCHUS
CUTHAJIa ¥ TOIIOBOT'O 3HAYEHUS HANPSKEHUs CUTHAJIA K aMIUIUTY/E.
Otpunarenbnbiii BbIOpoc (Preshoot): oTHomeHne pa3sHuLbl MUHMMYyMa
HanpsOKEHUs] CUTHajla U 0a30BOTO0 3HAUEHUSl HAIPSDKEHUS CHUTHANIa K
aMILTUTYIE.

10
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6. MpoBeaeHne nsmepeHui

JApyrue napamerpbl

1.

W\

m3Mmepenust H-c  (HanpspkeHuwe-cexyHma). BepxHsas 1oiomans  U3MEpEHHS

IInomaan ! TUIOIIAJb BCEro CHTrHaia, oroOpakaemas Ha 3KpaHe. EnuHuna

OTHOCUTEJIbHO HYJIEBOM TOYKM (MMeEeTcs BUJY CMEIIEHHE II0 BEPTUKAJIN)
MIOJIOKUTENIbHA, HIKHSASA IUIOIAJb W3MEPEHHUs] OTHOCUTENIBHO HYJIEBOM TOYKHU
oTpunarensHa. V3MepeHHas IUIomanb SBIAETCS alreOpanvecko CyMMOW
IUIOLIA/IM BCETO CUTHaja, 0ToOpakaeMOM Ha dKpaHe.

ILnomanes nukiIa {\/\ IIoUIalb NEPBOro LMKIJIA CHrHajia, oroOpakaeMas Ha
skpaHe. Exununa usmepenuss H-c (HampspkeHue-cexyHna). BepxHss miomans
M3MEPEHUs] OTHOCHUTEIBHO HYJIEBOM TOUKM (HMMEEeTCs BHUAY CMELIEHHE 10
BEpPTUKAJIM) TMOJIOKUTEJIbHA, HWKHASA IUIOAAb HW3MEPEHHS] OTHOCHUTENIBHO
HYJIEBOW TOUKM OTpHILaTrenabHa. Mi3MepeHHast miomanp sBisercs anredpandeckon
CYMMO IJIOLIA U BCEro IMKJIa CUIHalla, 0TOOpakaeMoil Ha skpaHe. BHUMaHme:
KOTJla CUTHaJI, 0TOOpa)kaeMblil Ha 3KpaHe, HE COOTBETCTBYET OJHOMY LIMKITY, TO
M3MEpEeHHas IUIONIaIb UKiIa Oyaet paBHa 0.

19
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RIGOL 6. MpoBeaeHne nsmepeHui

H3MepeHusi ¢ mMOMOIIbI0 YacTOTOMEpa

B ocmmutorpadge ycTaHOBIIEH ammapaTHBI YacTOTOMEp, C €ro IMOMOIIBI0 MOXKHO
OoJiee TOYHO U3MEPSATH YACTOTY BXOJHOTO CHTHAJIA.

Haxxmute Ha KHOTIKY 91IaCTOTOMep U BeIOepuTe 110001 13 kananos CH1

nwii CHI B xauecTBe MCTOYHMKA M3MepeHus. Pe3ynbrarsl u3mMepeHus: oro0pas3sarcs B
IIPaBOM BEpXHEM yriy 3kpaHe. C MOMOIIbIO [[BETA MUKTOTPAMMBI MOYKHO OIPENETUTh
TEeKyIIUi KaHall u3MepeHus. Hrke mpencraBieHbl pe3ysbTaTbl U3MEPEHHS YacTOThI
BXOJHOro curuana kanaina CHI1.

(G 1.00000kHz )

Bri6epute «3aKkpbITh» ISl 3aKPbITUS QYHKIIMHU YaCTOTOMEPA.

20
PykoBoacTBo nonb3osatena DS2000



6. MpoBeaeHne nsmepeHui RIGOL

Hacrpoiika u3mMepeHui

1. BpI10Op HcTOYHMKA

HaxxmMuTe Ha KHOIKY ') BbiGop mucTouHMKa u BbIOepuTe

Tpebyembiii kanan uzmepenust (CH1, CH2 wiu MATH). 1{BeT nukTorpaMMbl
rapaMeTpa, pacIoOJIOKEHHBI B MEHIO MENU ¢ jiepoii CTOPOHBI JKpaHa,
MOJKET MEHSTHCS B 3aBUCUMOCTH OT BHIOPAHHOTO MCTOYHHUKA.

2. Jlmana3oH m3MepeHHs

HaxxmMuTe Ha KHOIKY ') JAuana3on u3MepeHMsi U BbIOepuTe

«Obnactp 3kpana» win «KypcopHasi 0061acTh» 71l TPOBEICHUS U3MEPECHHUS.
Korna BeiOpan napametp «KypcopHast 065nacTe», Ha dKpaHe MOSBISIETCS 1BE
KypcopHble JuHUH. B 310 Bpems Haxxmute kHonku Cursor A, Cursor B u
MCTIONB3yiiTe perynsaTop 2 /i YCTaHOBKM IMONOXKEHHS OOOMX KyPCOPHBIX
JUHUA ¥ YCTAaHOBKHM Juama3oHa uMmepeHus. Mnu naxxmute kHonky Cursor
AB 1 ucnions3yiite perynsatop &2 11 ycTaHOBKH MOJNOXKEHHUs Kypcopa A n B.
Buumanme: Bel Moxere HaxaThb Ha perynsatop &2 s nepexmoucHus
TEKYILEro Kypcopa.

MEASURE

w
o
=
=T
13

1509

3. YcraHoBKa 3aepiKKU H3MEPEeHUs
YcTaHOBUTE HMCTOYHMK A W HCTOYHUK B i1 NyHKTOB HW3MEpEHHUS
«3anepixka A~BFy 1 BanepxkaA—~BY),

Haxmute Ha KHOIKY ') YeranoBkn m3mepenusi 2 Tun

YCTaHOBKH = «3ajepkka», 3ateM HaxkmuTe McTtounuk A, Ucrounuk B u

21
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6. MpoBeaeHne nsmepeHui

YCTAaHOBUTE JBa UCTOYHHMKA KaHana nu3Mmepenus 3aaepkku (CHI1 wimu CH2).

4. YcranoBka ¢a3bl H3MepeHHUs

YcTaHOBUTE HMCTOYHMK A W HCTOYHUK B i1 NyHKTOB HW3MEpEHHUS
«®aza A—~BF), y «DazaA—-BY),

Haxxmute Ha KHOIKY 9 YeranoBkn m3mepenusi 2 Tun

ycraHoBkH =2 «Daza», 3ateM Haxmure Mcrounuk A, Hcrounuk B u
YCTaHOBHTE JIBa NCTOYHMKA KaHama nuaMepernust gasel (CH1 wim CH2).

5. YcraHoBka mopora u3MepeHusi

22

YcraHoBUTE BEpPTHKANIbHBIA ypOBeHb (B %) UId TPOBEACHUS H3MEPEHHUS
aHAJIOrOBOIO KaHaja. YCTaHOBUTE MOPOT U3MEPEHHUs, KOTOPBIM MOBIUAET Ha
BCE M3MEPEHHsSI TAKUX MapaMeTPOB KaK BpeMs, 3a/IepkKa U (asza.

Haxmute Ha KHOIKY 9 YeranoBkn m3mepenusi 2 Tun

ycraHoBKH = «I[Topor», 3arem:

® Haxmure  kHOnkKy  BepxHmii  mpeges U HCIOIB3yHTe
perynsitop & Ui yCTaHOBKH 3HAYeHMsl BepxHero mnpeena. Kornma
3HAYEHHE BEPXHETO MpeJesia yMeHbIIaeTcsa 10 Tekyuiero «CpenHero
3HAYEHUSD», Cpe/IHEE 3HAYCHNE aBTOMATUYECKHU MMOHMKAETCS, ISl TOTO
yTOOBI OBITH HIDKE 3HAYCHHsS BepxHero mpenena. [lo ymomuanuto
yctanoBieHo 90%. /luanazon Hactpoiiku ot 7% 10 95%.

® Haxwmure kHonky CpeaHee  3Ha4eHMe W HCIIOJB3YyHTe
perynsitop &2 st ycraHoBKH cpenHero 3Hauenus. CpeHee 3HAYCHHE
orpannyeHo «BepxHum mnpenenom» m «Hmxaum npepenom». Ilo
ymon4aHuio yctanoBineHo 50%. Jlnanazon Hactpoiiku ot 6% 10 94%.

® Haxvure xHonky HuskHmil mpeea u ucnoms3yiite perynsrop 42 ms
YCTAaHOBKHM 3HA4€HMsI HWKHEro mpezena. Korma 3HaueHHe HMKHETO
mpenena yBeluduBaeTcsl 10 Tekymero «CpeaHero 3HAYeHUsD,
CpeHee 3HAYeHHE aBTOMAaTMYECKH MOBBILIIAETCS, Ui TOrO YTOOBI
OBITH BBINIE 3HAUEHUsA HWXKHEro mnpenena. I[lo ymomuaHuio
yctanoBieHo 10%. Jlnanazon Hactpoiiku ot 5% 10 93%.

PykoBoacTBo nonb3osatena DS2000



6. MpoBeaeHne nsmepeHui RIGOL

Yinanenue usmepeHum

Ecnu B naHHBIE MOMEHT Bbl BKIIOUMWIM Kakylo-TM00 (QYHKIMIO u3MepeHus 24
napameTpoB, Bel MoxkeTe «Ynanute» Wi « BepHyTh HACTPOWKH IO YMOTYaHUIO» IS
5-TH mpeaplynMx NapaMmeTpoB. Bel Takke MoxeTe «YoanuTe» WM «BepHyTb
HAaCTPOMKH MO YMOJYAaHHIO» JUISl BCEX BKIIOYCHHBIX IapaMeTpoB. BHummanme: 5
MPEeABIAYIINX IapaMETPOB ONPENEISIOTCS B NOPSIKE BKIIOYEHUS II0JI30BATEIEM U HE
MOTYT MEHSATBHCS M3-3a YJAJICHUs OJHOTO MU 00JIee apaMeTpoB.

Haxxmure Ha KHonKy9YnaJ1eHne M3MEpeHuil = N-Hoe H3MepeHHe |

«Ynanure» Wik «BepHuUTEe HACTPOMKH MO YMOIYAHHUIO» ISl YKA3aHHOTO MapaMeTpa.
Bo Bpems «Ynanenusi» unu «Bo3BpalieHus HaCTPOEK MO YMOJYAHHIO» I OIHOTO
rapaMmeTpa pe3yabTaTbl U3BMEPEHUS B HUKHEM 4aCTH SKpaHa MOTYT CMEIIAThCS BJIEBO
WJIY BOPABO HA OJIMH MMapaMETP.

Haxxmure Ha KHOIKY = Vnasnenue n3mepenuii <> Bce u3mepenust u
«Ynanure» ninm « BepHuTe HACTPONKH 110 YMOJTYAHUIO» I BCEX NTapaMeTPOB.

Buumanmue: Jlonroe HaxxaTue Ha KHOIIKY TaKXKe MOXET OBICTPO «YIaJUTh)»
iy «BepHyTh HACTPOMKH 110 YMOIYAHHIO» JUJISl BCEX BKIIFOUYEHHBIX [TApaMETPOB.

23
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RIGOL 6. MpoBeaeHne nsmepeHui

Bce usmepenust

C momomp0 JaHHOW (YHKIMHM MOXKHO HM3MEpPUTh BCE IapaMeTpbl BPEMEHH W
HaNpPsHKEHUS! TEKYIIEro MCTOUHUKA U3MEPEHUs (KaKIblii UICTOUHUK U3MEPEHUS UMEET
20 mapaMeTpoB, MO’KHO OCYIIECTBIISATH OJJHOBPEMEHHOE U3MEpPEHUE 3-X HCTOUHUKOB —

CHI, CH2 u MATH) u oro0Opa3utb Ha 3kpaHe. HaxmMuTe KHOIKY > Bce

M3MepeHusl U BKIIOYMTE/OTKIIOUNTE 3Ty (yHkuuioo. Haxmure kHonky MeTouHmkK

BCEX M3MepeHMii M ucromb3yiiTe perynsTop & mis BeiGopa TpeOGyeMoro kaHajia
mmepennst (CHI, CH2 u MATH).

® Korna ¢ynknus «Bce uzMepenus BKIOUeHa», « DYHKIUS U3MEPEHUS
10 HAYKaTHIO OJTHOM KHOTIKM Take paboTaerT.

® «YaaauTh H3MepeHusl» He MOXET YIalIuTh pPe3yJabTaTsl (QyHKIHMU
«Bce uzmepeHus».

RIGOL

]
=
=
=
a
|
=

All Measurements

One-key
Measurement+
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6. MpoBeaeHne nsmepeHui RIGOL

DYyHKUUA CTATHCTHKH

[Togcyer m oTOOpakeHUE TEKYIEr0 3HAYEHUS, CPETHETO 3HAYCHHs, MUHHUMAaJIHHOTO
3HaYeHMUs (MM CTaHIAPTHOTO OTKJIOHEHHUS) M MAaKCHUMAaJbHOTO 3HAueHus (Wiu
KOJIMYECTBO IOACYMTAHHBIX 3HAUEHUMN) pE3YyIbTAaTOB HM3MEPEHUS MaKCUMyM 5-TH
IIOCJIETHUX BKJIFOYEHHBIX IAPAMETPOB.

Haxmure KHonKy9CTaTHCTm<a U BKJIIOYUTE/OTKIIIOUUTE 3TY (YHKLHUIO.

Korna »5ta (QyHKUMA CTaTUCTHKM  BKJIIOYEHAa, HAXMHUTE KHONKY BbIOop
CTAaTHCTHYECKUX JAHHBIX JJI5 BBIOOpa U3MEpEeHUs « DKCTPEMalIbHBIX 3HAYCHUI) UITH
«Pasnunpl  3HaueHuit». Bo Bpems wu3MmepeHus «OKCTpeMalbHBIX 3HAUYECHUN»
oToOpa)karoTcsl MakCUMajlbHOE€ M MHMHHMMAJbHOE 3HAYEHMs, BO BpeMs H3MEPEHHUS
«Pa3HHIIBI 3HAYEHWI» OTOOpAXKAIOTCS 3HAUEHHsS] CTAHJAPTHOTO OTKJIOHCHHS W
KOJINYECTBO MOJICYMTAHHBIX 3HAYCHUH.

M3mepenune «KcTpeMaibHbIX 3HAYECHUID) Nsmepenue «Pa3Huiibl 3HaYECHUI»

Haxxmute KHOIIKY 9 HOBTOpI/ITL moacdeTr i OYHUCTKH HUCTOPHHU

CTaTHUCTUKHU U Ha4daJila HOBOI'O ITOACYETA.

25
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HUcropusi u3mepeHuit

Jlis mpocMoTpa HUCTOPUM M3MEpPEHHH Ha)KMUTE Ha KHOIKY ')I/ICTopml

n3mepenuit 2 «OTKpbITE». J[aHHBIE HCTOPHU HM3MEPEHHH OTOOPAKAIOTCS IBYMS
crocobamu:
® I'padux: oroOpakeHue pe3yabTaToB M3MEPEHUS MAKCUMyM 5-TH
MOCIIEIHUX BKITIOUEHHBIX MapaMeTpoB B KadecTBe rpaduka. Kaxmas Touka
U3MEPEHMSI COCIMHEHA METOIOM JINHEWHON MHTEPIOJISALUN.
® Tabmuu: orobpaxkenue 10 mOCHEOTHUX peE3yabTaTOB  H3MEPEHUS
MaKCHUMYyM 5-TH TIOCJIETHIX BKIIOYCHHBIX TTApaMETPOB B KauecTBe rpaduka.

HcTopus n3mepenmii (rpaduk):
RIGOL 70 H 2000us |M0os 0.000 s T/ 4 @A 000y

Period ﬂ!—‘¥71 00Zms

/" HISTORY MEASURE

&0 ¥V

0.oo0 v

Dlyls 25 17

U J\ } -144.Ous

T £ 000y

1.000m (1.000m |1.000m |1.000m |1.000m |1.000m |1.000m |1.000m |1, 000m

JYLNOZIHOH

w
o
=2
o
<L
i
=
-
o
o
i
o
I

(=) |-440. Ou

Max = 4.56 V Ilyl=2§ = -440.
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KypcopHbie usmepennsi

Kypcopsl — 3TO METKHM TOpHU3OHTAIBHOM M BEPTUKAIBHOW cHUCTeMBL. Mcnomb3ys
Kypcopbl MOJKHO M3MEpSTh 3HaU€HUs ocu X (HarpuMmep, BpeMs) U 3HAYEHHUsS ocu Y
(HanmpuMep, HampspKeHHWe) BBIOpaHHOW BOJHBI CcUTHama. llepen WCHoONb30BaHUEM
KypPCOPHBIX U3MEPEHUH BKIIIOUMTE 10/1ady CUTHaja Ha ocuusuiorpad u nooeirecs ero
cTabUIBbHOCTH. BCEBO3MOXKHBIE «aBTOMAaTHUECKUE U3MEPEHUS» MOKHO OCYIIECTBIISITH
C MOMOIIBI0 (DYHKIIMU KyPCOPHBIX U3MEPEHUIA.

Haxxmute KHOHKy > KypcopHblii pe;KHM Ha NEpPEIHEN MaHENI U MCIIOIb3yITe

perynarop 42 11s BEIGOpa KypcOpHOTO peskuMa (0 yMOTYAHHIO BHIKIIOUEH). 3aTeM
HAQXXMHUTE Ha PETYJIATOP AJS BKIIOYEHMS pexuma. MOKHO BBIOMpPATh TaKue PEeKUMBI
KaK pyYHOM PEXUM, PEKUM CIIEKEHUS U PEKUM aBTOMATHUYECKUX U3MEPEHUH.
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Py4yHoii pexum

B nanHOM pexxumMe oToOpaxaeTcs mapa KypcopoB. Bel MokeTe BpyUHYI0 HACTpauBaTh
napHble 3HadeHus g X (WM Y) curHajga yCTaHOBJIEHHOI'O MCTOYHHMKA M3MEPEHHH
(CHI1, CH2 unu MATH). Takxe Bbl MojkeTe HacTpauBaTh BEIMYHMHY MpUpPALIEHUS X
(uu Y) Mexly KypcopaMu M 00paTHYIO BETUYHMHY HpupaiieHus X.

Haxxvute Ha > KypcopHublii pexum =2 «PyuHoil pexum» i BKIIOUEHHS

JTAHHOTO pekuma. Pe3ynsrarbl uM3MepeHud OToOpasaTcsi B BEPXHEM JIEBOM YTy
9KpaHa KaK IIOKa3aHO Ha PUCYHKE HUXKE.

1/aX¥= 1.250k

® 3naueHue X wiaum Y jua kKypcopa A (CurA): 3HaueHue X BBICTYIIAeT B
KaueCTBE HauyaJbHOW TOYKHM OTCUETa JJIs MOJIOKEHHUs 3alycka, 3HaueHue Y
BBICTYIIA€T B KaueCTBE HAYAJIbHOM TOYKM OTCUeTa Ul TOYKH 3a3€MIICHUS
(GND) kanana.

® 3naueHue X win Y s kypcopa B (CurB): 3nauenwe X BbICTyHaeT B
KaueCTBE HauyaJbHOW TOYKHU OTCUETa JJIs MOJOKEHHUs 3alycka, 3HaueHue Y
BBICTYIIA€T B KaueCTBE HAYAJIbHOM TOYKM OTCUeTa Ul TOYKH 3a3€MIICHUS
(GND) kanana.

® [Opu30OHTANbHBINA U BEPTUKAJIBHBIM UHTEpBAI Mexay Kypcopamu A u B (AX
uma Y).

® (OO0paTHas BeIWYMHA TOPU30HTAILHOTO MHTEPBaja MEXIY Kypcopamu A u B
(1/AX).

Eciu Tpebyercs, TO An M3MEHEHMs] MApaMETPOB PYYHOIO pexUMa MOXKHO
MIPUACPKUBATHCA HUKECIEAYOIMX JEHCTBUN.

1. Bpi0op THIA Kypcopa
Haxxmute Ha kHonky Tum Kypeopa u Boioepute «X» uimm «Y». Kypcop X —
9TO Mapa BEPTUKAIBHBIX IYHKTUPHBIX JIMHUM, YacTO HCIOJb3YyeTCA IS
W3MEPEHMsI IapaMeTpa BpeMEHHM, Y — OTO Mapa TOPHU30HTAIBHBIX
IyHKTUPHBIX JIMHUM, YacTO MCHOJB3yeTCd [UIi HW3MEpEHHus IapaMmerpa
HaIPSKCHUS.

2. BbI0Op HCTOYHMKA U3MepPeHHUH
Haxxmute Ha kHOomky BblOOp ucTOYHMKAa M BbIOEpUTE CHUTHAN JAJIs
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RIGOL 6. MpoBeaeHne nsmepeHui

M3MEpPEeHHMsI, MocTymnamuii ot aHajdoropsix kananoB (CH1 wnu CH2) unm
pe3yabrarel Matemarnueckux BbrunciaeHuil (MATH). Ilpu Beibope omnmuu
«be3 xypcopa» Kypcop He OyzeT oToOpaskaThes.

3. Bui0op exnnnubl n3mepenns s ocu X (Y)
Korna tunom kypcopa ycranoBieH X, HakMuTe IoOpu3oHTaIbHAS eIMHULA
u3MepeHus 1 Boioepute «s», «Hz», «°», unn «%».

® s: ocse BbIOOpa eqUHUIIEH U3MEPEHNUS ISl PE3YJIbTaTOB U3MEPEHUS
CurA, CurB u AX craner cekyHna, a ais 1/AX rep.

®Hz: mnocne BbIOOpa e€AMHMLIEH U3MEPEHUS MJIi  Pe3yJbTaroB
m3mepenus CurA, CurB u AX craner repu, a s 1/AX cekyHna.

® °: focse BbIOOpA eAUHULIEH U3MEPEHNUS JIIsl PE3Y/IBTATOB U3MEPEHUS
CurA, CurB u AX craner rpaayc. B 310 BpeMsi Ha)XMHUTE KHOIIKY
YcTaHOBKM Kypcopa, U, BHE 3aBHUCHUMOCTH OT TEKYILEro
NOJIOKEHUST Kypcopa A u B, BennunmHa pe3yabTaToB HM3MEPEHHS
CurA cpa3zy xe usmenutcs Ha «0°», a BenmmumHa CurB m AX
n3MeHuTcs Ha «360°». OTHOBPEMEHHO C 3TUM Ha 3KPAHE MOSIBSITCS
JIBE€ HENOJBU)XHbIE KypCOpPHBIE JINHUH, BBICTYNAIOIINE B Ka4YECTBE
JTAJIOHA.

®%: Tmocie BbIOOpa EIWHUICH W3MEPEHUs s Pe3ybTaToB
m3Mepenust CurA, CurB u AX craner mpoueHT. B 310 Bpems
HaQ)KMUTE KHONKY YCTAHOBKH KypCOpa, U, BHE 3aBUCHUMOCTH OT
TEKYIIEro MOJOXKEHUS Kypcopa A u B, BennunHa pe3ynbTaTtoB
u3mepenust CurA cpasy ke uzmenurcs Ha «0%y», a BennunHa CurB
n AX mmenutcsa Ha «100%». OQHOBPEMEHHO C 3TUM Ha JKpaHE
MOSIBSITCS JIB€ HEMOJBUKHBIE KypCOpPHbIE JIMHUH, BBICTYIAIOLIUE B
KaueCTBE 3TaJOHa.

Korna tumom kypcopa ycraHoBieH Y, HaXMuTe BepTukajabHasi eIuHUIIA
u3Mepenus u BriOepute « EqMHMIIA U3MEpEHUS HICTOUHUKAY» UITH «%o».
® EjvHnIa U3MEpeHHs HUCTOYHMKA: Iocie BbIOOpa enuHuLeH
u3Mepenust s pesynsratoB usMmepenus CurA, CurB u AY
aBTOMAaTUYECKU CTAHET €UHUIIA U3MEPEHUS TEKYIEr0 HCTOUHHKA.
®9%: mocine BBIOOpAa COWHWIICH W3MEPEHUS JUISI Pe3yJbTaToB
m3Mepenust CurA, CurB u AY craner mpoueHT. B 310 Bpems
HAO)XMHUTE KHONKY YCTAHOBKHM KYypCOpa, U, BHE 3aBUCHMOCTH OT
TEKYIIEro MOJOXKEHUS Kypcopa A u B, BennunHa pe3ynbTraTroB
m3mepenust CurA cpasy ke uzmenurcs Ha «0%y», a Bennunna CurB
u AY usmenutcs Ha «100%». OQHOBPEMEHHO C 3TUM Ha JKpaHEe
MOSIBAITCS JIB€ HETIOABUKHBIE KYPCOPHBIC JTMHUH, BHICTYIAIOIINE B
KaueCTBE 3TaJOHa.

4. Hacrpoiika nmosnoxkeHusi kypcopa (BHuMaHue: Ha OJHON U TOU CTpaHULE
MeHI0O BBl MokeTe HaXuMarh peryasatop 4D s MepekioueHHs TeKyIIero
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6. MpoBeaeHne nsmepeHui

Kypcopa)

® Hactpoiika Kkypcopa A: HaxmuTe Ha KHoOnKy CursorA u

HCTIONB3yiiTe perynsarop &2 s HacTpOIKK TIOTOKEHHS Kypcopa A.
B mpomecce HacTpOWKM pe3ysbTaTbl U3MEPEHUs W3MEHSIOTCS B
peanbHOM BpPEMEHHM, a JUala30H HAaCTPOMKHU OrpaHUYEH B paMKax
JKpaHa.

® Hactpoiika kypcopa B: Haxmute Ha kHonky CursorB u

HCTIONB3yiiTe perymsatop 42 s HacTpoiiky monoxkeHus Kypcopa B.
B mponecce HacTpOWKM pe3ysbTaTbl U3MEPEHUs W3MEHSIOTCS B
peanbHOM BpPEMEHHM, a JUala30H HaCTPOMKHU OrpaHUYEH B paMKax
JKpaHa.

® OHOBpeMEHHAasl HacTpolka Kypcopa A u B: HaxMuTe Ha KHONKY

CursorAB wu wucnone3yiite perymatop & nns  HacTpoiikum
IIOJIOKEHHsI Kypcopa A u B. B mponecce HaCTpOWKHU pe3ysbTaThl
U3MEPEHHsSI M3MEHSAIOTCS B pEAJbHOM BpPEMEHM, a JHAINa30H
HAaCTPOMKM OTPAaHUYEH B PAMKax dKpaHa.

5. Ilpumep usmepenus
B py4HOM pexume KypCOpPHBIX M3MEPEHHUH LIUKJI OAHOW KBaJPATHON BOJIHBI

(AX) paBeH 1ms u paBeH HUKITY peKMMa aBTOMaTUYECKUX U3MEPEHU.

Cursor +

Measurement+

Auto +

Measurement+

<
g
3
A
=
=
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RIGOL 6. MpoBeaeHne nsmepeHui

Pe:xxum ciaexkenus

B nanHoM pexxume oroOpakaeTcs mapa WiIM JB€ Hapbl KypcopoB. Bbl moxeTte
HACTpauBaTh JBE Mapbl KypcopoB (Kypcop A u Kypcop B) s oTnenpHbIX n3MepeHuit
BeaMUMH X W Y JBYX pa3HbIX HUCTOYHHMKOB. TOUKM H3MEpeHHUs Ha Kypcope A U
Kypcope B mMeIOT METKy B KauecTBE OpaH)KEBOTO MPSMOYTOJbHHKAa M pomba. Bo
BpEMSl TOPU30HTAJIBHOIO CMEIIEHUS JaHHash MeTKa MOXET aBTOMaTHYECKU
3a(hUKCUPOBATHCS HA BOJHE CUTHANA. BO BpeMs rOpH30HTAILHOTO PACHIMPEHHS HITH
CYXKEHMsI JIaHHas METKa MOXKET CJeloBaTh 3a MOMEYEHHOM BO BpeMs MOCIEIHEH
HaCTPOMKHN Kypcopa TOYKOM.

Haxxvute Ha > KypcopHublii pexum =2 «PyuHoil pexum» i BKIIOUEHHS

JTAHHOTO pekuMa. Pe3ynsrarbl uM3MepeHud OToOpa3aTcsi B BEPXHEM JIEBOM YTy
JKpaHa KaK IIOKa3aHO Ha PUCYHKE HUXKE.

4 000us
2720V

£

8.000us
125.0kHz

® BemuunHa X Ha Kypcope A (A->X): B KauecTBe TOYKM Hayaja OTCUETa
YCTaHABIMBAETCS MOJOKEHUE 3amycka. EnuHuneil usmMepeHuss CTaHOBUTCS
«CeKyHJa» uiau «repu» (Bo Bpemsi u3Mepenus curHaiga FFT (bBsicTpoe
npeobpazoBanue Dypne)).

® BemuunHa Y Ha kypcope A (A->Y): B kauecTBe TOYKM Hayaja OTCYETa
ycraHaBnuBaeTcss Hoib KaHana (GND). Enununeit uaMepeHusi CTaHOBUTCS
€IMHULIA U3MEPEHUSI TEKYIIETO KaHaja.

® BemuunHa X Ha kypcope B (B->X): B kauecTBe TOUKM Hauyaja OTCUETa
YCTaHABIMBAETCS MOJOKEHUE 3amycka. EnuHuneil usmMepeHus: CTaHOBUTCS
«CeKyHJa» uiau «repu» (Bo Bpemsi u3Mepenus curHaiga FFT (BsicTpoe
npeobpazoBanue Dypne)).

® BemuunHa Y Ha Kkypcope B (B->Y): B kauecTBe TOUKM Hadaja OTCYETa
ycraHaBnuBaeTcss Hoib kaHana (GND). Enununeil uaMepeHusi CTaHOBUTCS
€IMHULIA U3MEPEHUSI TEKYIIETO KaHajla.

® [Oopu30oHTaNIbHBINA HHTEPBAT MEXKIY KypcopoM A u kypcopom B (AX).

® (OOpaTHas BeIMYMHA TOPU3OHTAIHHOTO HMHTEpBaja MEXKIy KypcopoM A u
KypcopoMm B (1/AX).

® BepTuKalbHBIM HHTEPBAJ MEXY KypcopoM A u KypcopoM B (AY).
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6. MpoBeaeHne nsmepeHui

Ecnu tpebyercs, To /uisi UI3MEHEHHUS MTapaMeTPOB U3MEPEHUS PEKUMa OTCIIC)KUBAHUS
MOXHO IPUAEPKUBATHCA HIKECIEAYOIIUX AEHCTBHIA.

1. BpI0Op MCTOYHHMKA H3MEpPEeHUH

Haxxmute Ha kHomky Kypcop A u BbiOepure curHan aias HM3MEpEeHHS,
noctynatomuii ot aHanoroselx kaHanoB (CH1 wnmu CH2) wnu pesynsraTsl
Maremarndyeckux BbunciaeHuii (MATH) (MoXHO BbIOMpaTh TOJBKO HpHU
BKJIIOUEHHBIX KaHanax) Taxoke MOXHO BbIOpaTh pexxuM «be3 Kypcopa» U He
HCMOJB30BaTh Kypcop A.

Haxxvure Ha kHomky Kypeop B u BbeiOepute curnanm anst u3MepeHus,
noctynaromuii ot aHanoroselx kaHanoB (CH1 wniu CH2) wnu pesynsraTsl
Maremarudeckux BbunciaeHuii (MATH) (MoXHO BbIOMpaTh TOJBKO HpHU
BKJIIOUEHHBIX KaHanax) Taxoke MOXHO BbIOpaTh pexxuM «be3 Kypcopa» U He
HCMOJB30BaTh Kypcop B.

2. Hactpoiika nonoxkennsi kypcopa (BHumaHue: Ha ofHOI M TOH cTpaHHUIe
MeHI0 Bbl MokeTe HaKMMaTh peryisitop & Qusi  nepeKI0ueHHs
TeKyLIero Kypcopa)

L Hactpoiika kypcopa A: Haxmure Ha KHonky CursorA u
WCTonk3yiiTe perynsarop & s HacTpoiikm monoxkenus Kypcopa A. B
MpoLECCE HACTPOUKHU PE3yNbTaThl MU3MEPEHUSI U3MEHSIIOTCS B peajbHOM
BpEMEHH, a JMAara3oH HACTPOIKU OrpaHUYEH B paMKax 3KpaHa.

® Hactpoiika kypcopa B: Hactpoiika kypcopa B: Ha)kMuTe Ha KHOIKY
CursorB u wucronssyiite perymaTop &2 11 HACTPOWKH MONOXKEHHS
Kypcopa B. B nponecce HaCTpOHWKH pe3yibTaTbl U3MEPEHUS U3MEHSIOTCS
B peaJlbHOM BPEMEHM, a JAMANa30H HACTPONKUM OrpaHHuYEH B paMKax
JKpaHa.

® OnHoBpemeHHast HacTpoiika Kypcopa A u B: Hactpoiika kypcopa A u
B: maxmure Ha kHOnKy CursorAB u mcrmomssyiite perymarop 42 s
HACTPOWKM TMOJOXKEHUS Kypcopa A um B. B mpomecce HacTpolku
pe3yabTaThl U3MEPEHUS] U3MEHSIOTCS B PEAJIbHOM BPEMEHH, a JIMana3oH
HacTpPOMKH OTPaHUYEH B paMKax dKpaHa.

BHuMmaHue: BepTHKalbHBIE KypcOpbl MOTYT B PEaJbHOM BpPEMEHM CIIEOBaTh 3a
MIOMEYEHHOM TOYKOM (MOTYT HpbIraTh BBEPX MU BHMU3 BCIE] 32 MIHOBEHHBIMU
M3MEHEHUSIMU (HDOPMBI BOJIHBI CHUTHAJA), IMO3TOMY H3MEHEHHUS MOTYT IPOUCXOMAUTH,
Jaxke eciay Bbl He HacTpauBau BEIMYKUHY Kypcopa Y.

3. Ilpumep udmepenust
Ucnonwiyitite Kypcop A u xypcop B ans oraenbHOro m3MepeHusl curHania
kaHana CH1 u CH2, 3aTtemM ¢ nOMOIIbI0 TOPU30HTAIBHOTO PACUIMPEHUS WIN
CKAaTUs MOXHO 3aMETUTh, YTO KypcOp MOXET CJel0oBaTh 3a MOMEUEHHOMU
TOYKOM.
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RIGOL 6. MpoBeaeHne nsmepeHui

PesxuM KypCOPHOTO CIICKEHUS (10 TOPU30HTAILHOTO PACIIIHPEHHS ):
RIGOL 0 H 2 ! g ~/ D/ 000000000ps | T, £ @ 000V

=
m
A
=
o
=
)/

~ CURSOR

Pexum KYPCOPHOT'O CICKCHUA (HOCHG TOPHU30HTAJIBHOIO paCIHI/IpeHI/IH):
RIGOL ™0 H 100 o B

N IVOLLEAA
 CURSOR

SNSRI —
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6. MpoBeaeHne nsmepeHui RIGOL

PexxuM aBTOMATHYECKHUX H3MEpPEHUU

B nmanmHoM pexume otoOpaxkaercs oauH wWiM Ooinee KypcopoB. Bwl moxete
UCIIOJIb30BaTh PEKUM aBTOMAaTHUECKUX H3MEPEHHUU NIJs U3MepeHus nodoro uz 24
napaMmeTpoB curHana. llepen wucnonb3oBaHMEM JaHHOTO pexuMa Bam  HykHO
BKIIIOYUTh MHUHHUMYM OIUH TIapaMeTp peKHMa aBTOMATHYECKHX H3MEPEHUH.
KonnuecTBO KypcopoB MOXKET MEHATHCS B 3aBUCUMOCTH OT IIapaMeTPOB U3MEPEHUS.

Haxmure Ha > Kypcopublii pexum =2 «PexXuM  aBTOMATHYECKHX

u3MepeHui». Yucno orodpaxaeMbIX Ha SKpaHE KypCOpOB ONpPENENsIeTCsl TEeKyIUMU
BKJIFOUEHHBIMU MTapaMEeTPaMU U3MEPEHUs (YUCIIO KypCOPOB AJISl Pa3HbIX U3MEPSIEMbIX
napaMeTpoB oTiaudaeTcs). BHMMaHue: eciu He BbIOpaH HapaMeTp U3MEpeHHs JUIs
peXHMMa aBTOMATUYECKUX M3MEPEHMH WM Yepe3 UCTOYHHUK HE MOAAETCS CUTHal, TO
Kypcopbl He oToOpakatorcs. Bo BpeMsi TOpU30HTaIbHOTO PACIIMPEHUS WU CKATUS C
KypcOpaMH TakK€ MOTYT IIPOUCXOJUTh COOTBETCTBYIOIINE U3MEHEHUS.

Ecnn B mocnenyoomeM CHOBa BKIIOYUTh HECKOJIBKO IAPAaMETPOB M3MEPEHUS, TO C
nomoluslo KHONKY ITapaMeTpbl U3MepeHHs MOXXHO NEPEKI0YaThCs Ha MAKCUMYyM S
MOCJIEHUX  BKJIIOYAEMBIX MapamMeTpoB. Tekyuiue BbIOpaHHbIE  IapaMeTphl
BBIJICJSIFOTCS B HUJKHEW YacCTH DKpaHe.

Hwmxe npencrasneH npuMep pexuma aBTOMAaTHYECKHUX H3MEPEHMM 3alE€pKKH ABYX
KaHaJIOB.

TOD H 100.0us
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 CURSOR
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7. MpoTokonbHOEe AeKoaupoBaHue

7. IIpoTOKO/ILHOE JEKOAMPOBAHME

[Tonp30BaTens ¢ MOMOIIBIO aHAIHM3a TPOTOKOJIOB MOXKET JIETKO 3aMETHTh OIMIMOKH,
OTIIAANTh O0OPYJOBaHHUE W YCKOPHTH TPOTPECC pPa3BHTHS, YTO B CBOIO OUYEpelb
o0ecTeYnBaeT BBICOKYI0 CKOPOCTh M BBICOKOE KadeCTBO PEaIM3yeMbBIX IPOEKTOB.
[TpoToKOIBEHOE NEKOMMPOBAaHHE — ATO OCHOBA aHAJIM3a MPOTOKOJIOB, TOJBKO aHAJIN3
MIPOTOKOJIA C TPABHJIBHBIM JCKOJUPOBAHUEM MOXKET YIOBIECTBOPUTH TPEOOBAHHS
MOJIH30BATENS, TOJBKO MPABWIIBHOE JCKOIHMPOBAHUE MOXET MPEIOCTABUTH OOIBIIYIO
uapopmarmio 00 ommbkax. Ocmwmiorpadsr cepur DS2000 mpemocTaBisiroT
BO3MO)KHOCTh ~ OCYIIECTBJISATH  NPOTOKOJIIBHOE  JEKoAupoBaHue  (Hambomee
pacrpocTpaHeHHbIE TIPOTOKOJBI) CUTHAJIOB JIBYX IIMH, KOTOPBHIE MOJAIOT CHUTHAJT Ha
anajoroBeie kaHanmbl (CH1 u CH2). MoxeT OCymeCTBIAThCS MapaliieabHOe
NeKoMpoBaHue (B cTaHmapte), nekogupoanue RS232 (ommwus), nexonupoanue [2C
(onmmst), nexonupoBanue SPI (ommwst). B Bumy Toro, 9To QyHKIMS JEKOTUPOBAHUS H
croco0 HACTPOWKM JBYX IIWH IOJHOCTHIO WICHTHYEH, B KauecTBE pa3z0oMpaeMoro
npuMepa B JaHHOH m1aBe ucnoib3yerca Decodel.

Ecan Hy)xHO monyunTh MHGOpMALMIO 00 OMIUSAX JEKOJUPOBAHMS, TO OOPATUTECH K
MyHKTY «AKCECCyapbl ¥ OIIIUN.

[Tocne moOKynmkW OMIMU JEKOAUPOBAHMS OOpaTUTECh K MYHKTY «YIpaBiIeHUE
OMIIUSMIY JIJIS TTOJTyYeHUsST H(POPMAIIHK 00 aKTUBAIIMA COOTBETCTBYIOIICH OIIIUH.

Coneprxanue JaHHOM TJIaBbI:
B [lapamienbHOE JEKOIUPOBAHUE
B JlexonupoBanue RS232 (onuus)
B Jlexonuposanue [2C (ommust)
B JlexonupoBanue SPI (ormmmst)
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RIGOL 7. NMpoTokonbHOEe AeKoauposaHue

Hapaﬂﬂeﬂbnoe ACKOJIMPOBAHUC

[TapamnenbHas mMHA COCTOUT W3 JIMHUM BPEMEHUM U JIMHUM JaHHBIX. Huxke
npencrasieHn npumep, rme CLK — ato nuauMs Bpemenu, Bit0 u Bitl - 310 nuaMs
nmaHHbIX Oura 0 1 Outa 1 COOTBETCTBEHHO.

Ocmnorpad MOXKET OCYIIECTBIATh BBIOOPKY [aHHBIX KaHala [0 HepeTHEMY
(GpOHTY BpeMeHH, 1O 3aJHeMy (PpOHTY BpeMEHHW WM MO0 000MM (pOHTaM, a TaKKe
MOXXET, COIJIACHO YCTAHOBJICHHBIM TIOPOTOBBIM 3HAYEHUSIM YPOBHS, CYIOUTh O
MPUHAJICKHOCTH TOYEK JJAHHBIX K JIOTHUECKOU «1» min moruueckomy «0».

Haxxmute Ha KHOIIKY Decodel-> yy AexoaupoBaHusi u BeiOepure «IlapannensHoe

ACKOAHUPOBAHUEC) IJI OTKPBITUA MCHIO MAPAJICIIBHOTO JCKOAUPOBAHUS.

1. Hacrtpoiika 1uanu Bpemenn (CLK)

Haxwvure kHonky Kanan Bpemenu u BbriOepute mo0oi u3 kananoB (CHI1
nnn CH2) B kauecTBe KaHajla BPEMEHHU, WM K€ BBIOCPUTE «HET» IS TOTO,
YTOOBI HA YCTAHABIMBATH KaHAJI BPEMEHHU.

Haxwmute kaonky Tum ¢pponTa v BeiGepute nepeanuii ppout Bpemenn (EX),
saunit gppout spemenn (K8 wmn 06a Gponra Bpemeny (EME), 10 KOTOPHIM
OyIeT ocyllecTBIE€Ha BbIOOpKAa JaHHBIX KaHana. Eciu kaHan BpeMeHH He
YCTaHOBJIEH, BO BpeMs JEKOAMPOBAHMS BBIOOpKa OyIeT OCYIIECTBIATHCS B
MOMEHT CKauKa JaHHbIX KaHaja.

2. Hacrpoiiku JUHUM JaHHBIX

® HacTpoiiku INMPHHBI LIUHBI
Haxmure knHonky IlImpuHa mMUMHBI M yCTAaHOBUTE UIMPHUHY JaHHBIX
MapaJyIeIbHON MIUHBL, TO €CTh KOJWYECTBO OWT IS KaXAoro QperiMa
naHHblX. [lo yMmomuaHuio ycraHoBieH 1 OWT, MakKCHMyM MOXHO
ycranaBnuBath 20 out (Bit0, Bitl...... Bit19).

® Hacrpoiikn KaHaJIa JAHHBIX JUIS KAXK/A0ro OuTa
Bo-nepBbix, Haxmute kHONKYy Tekymui OMT u BbIOepuTe OUT, AJA
KOTOpOTO TpeOyeTcsi yCTaHOBHTH KaHal. [lo ymomuanuto BeiOpan Owt 0,
JMana3oH BEIOOpa BCET/Ia MEHbIIIE IUPUHBI UHBI Ha 1. Hanpumep: koraa
mIMHa MUHBL paBHOo 20, To Auana3oH Beibopa Oyzxer 0,1....19.
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7. MpoTokonbHOEe AeKoaupoBaHue

Janee, Haxxmute Ha KHOmMKy KaHaa ans ycTaHOBKM HMCTOYHHMKA KaHala
JUist OuTa, BIOpaHHOTO B MeHI0 TeKkyimii OuT.

3. Hacrpoiika nIoporoBbIX 3HA4YeHN AHAJTOT0BOI0 KaHAJIA
g Toro yToOBl OMPEAENUTh JOrHUecKyto «l1» u nornyeckuid «0» IIKHBI,
HY>KHO 3a/1aTh OINH MOPOTOBBIA ypOBEHb JJISl KA)XKI0TO aHAJOTOBOIO KaHalla
(CH1 u CH2). Korga ammiiuTyna cursasia 00bIie YyCTaHOBICHHOTO 3HAUYCHHUS,
TO OTpEAEIIACTCS JIoTHUecKas «1», Korja MeHbIIe JOrH4ecKuit «0».

/ IOpPOr OBBI
7 { YPOBeHB

Haxvurte kHonky IloporoBasi BeIMYMHA M OTKPOHTE MEHIO YCTaHOBKU
MIOPOTOBBIX BEJINYHH.

Boi6epute kxanan (CH1 wnu CH2) ans koroporo

Kanan

HY’KHO YCTaHOBHUTb [TIOPOTOBOE 3HAYECHHE

Haxmure Ha 3Ty KHONKY MJi1 YCTAaHOBKU YPOBHS
VYeranosku TTL TTL moporoBsIM 3Hau€HHWEM [UIsI BBIOPAHHOTO

KaHaJja.

Haxmure Ha 3Ty KHONKY JJi1 YCTAaHOBKU YPOBHS
Yeranosku CMOS CMOS 1oporoBeIM 3HaY€HHEM [UIS BBIOPAHHOTO

KaHaJja.

Haxmure Ha 3Ty KHONKY JJi1 YCTAaHOBKU YPOBHS
Veranorku ECL ECL mnoporoBeiM 3Ha4eHHUEM JJisi BBIOPAHHOTO

KaHaJia.

MakcumyM u
MUHUMYM [TOPOTOBOTO

[locne Haxarusa OSTOM  KHONKM  HMCHOJB3YyWTE
perynaTop &2 11 yCTaHOBKH IIOPOTOBOTO 3HAYEHHS.
3HAYCHHUS
[To ymomyanuio 0 V.

Baumanme: xorza MOpOroBo€ 3HAYEHUE IIOJAHUMETCS BBIIIE YCTAHOBJIEHHOTO
IMara3oHa, OHO MOXET OBITh aBTOMATUYECKH OTPAHUYCHO B JTAHHOM JHAIla30He.

4. Hacrpoiiku oTo0paxkeHust
Haxxvute kHonky CHcTemMa cumcieHusi 0To0pazkeHHMsl 1 BbiOepuTe opmar
0TOOpaXeHUs LIMHBI: LIECTHAALATEPUYHBIA, JAECATHUYHBIN, IBOMYHBIN WIN
ASCIL
Haxwvure Ha kHonmky CMemIeHMe ¥ MCIIONB3yliTe perymarop &2 mms
HACTPOMKHU MOJIOKEHUS BEPTUKAIBHOIO OTOOPAKEHUS ILIHHBI.
Haxwvure Coctrosinue BUS u BiitouMTe WM BBIKIIOUHUTE OTOOpa)KeHHE

3
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RIGOL 7. NMpoTokonbHOEe AeKoauposaHue
IIUHBI.

5. Cnucok aekoaupoBaHus
Crmcok JIeKOTUPOBAaHUS TOCIE OCYIISCTBICHHS IMpoIlecca JICKOIUPOBAHUS
oroOpaxkaer B (opMare TAOMUIBI JaHHBIE M COOTBETCTBYIOIIUH TaHHBIM
HOMEp JMHUM U Bpems. MoxHO HaOIIOnaTh OTHOCHUTENIBHO MHOIO
I[eKO)II/IpOBaHHI)IX IOTAHHBIX 1 TCM CaMbIM YBI/IILGTI) 60J'II)HI€ I/IH(bOpMaHI/II/I, qcM
3TO OBLIO BO3MOXKHO TP HAOIIONEHHUH 32 DKPAHOM.

Haxxmute Ha kHOonKy Tabamuua coObIThii = Ta6auua coobITHIl 1 BBIOCpHTE

«OTKpHITH» (BHUMaHMe: 3Ta onepalnus JOCTyIHA, ToJdbKo Korga CocTosiHue
BUS naxoauTcs B MOJOXXEHHH BKIIOYEHO), MOCJie 3TOro Bel momazere Ha
ctpanully «CHHCOK JI€KOJUPOBAaHUS» MpeACTaBleHHYI0 Hibke. Chnucok
JEKOAMPOBaHMs 0TOOpa)kaeT NEKOAUPOBAHHBIE JAHHBbIE B XPOHOJIOIMUYECKOM
nopsinke. Ecmm B gaHHBIE  MOMEHT B ocIumiorpad — BCTaBIICH
USB-Hakonurenp, Ha)KMHUTE KHONKY JKCHOPT, U CIHCOK JCKOAMPOBAHMS
OKCTIOPTUPYETCS Ha ATOT HaKonmuTeb B popmare CSV.

H 500.0us

L
=]
=]
o
w
(=]

Parale :

@ Data0x7d ) Datamd 4 D { Datatar
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7. MpoTokonbHOEe AeKoaupoBaHue RIGOL

JlexonupoBanne RS232 (omuus)

[TocnenosarenbHast mmHa RS232 coctout u3 nunun nepeaayu nanubix (TX) u nuaumn
npuema gaHHbIx (RX).

Rx Tx
DeviceA DeviceB
Tx Rx

[To orpacneBomy cranmapty RS232 sta mmHa UCTIONb3yeT «OTPULATENbHYIO JIOTUKY»,
TO €CTh BBICOKHMH YpPOBEHb BBICTYMAECT B Ka4eCTBE JIOTUYECKOTO «0», a HU3KUU
YPOBEHb B Kau€CTBE JIOTHUECKOH «1».

0 0 0 0

RS232 no ymomyanuio wucnonb3yeT mHopsAoK mnepenaun jgaHHbix LSB  (Least
Significant Bit, Mmiaammuii 6UT), TO €CTh CHaYaja MmepenaeTcs MIIAIIINA OUT JaHHBIX.
A mpu nopsinke mepenadn — MSB (Most Significant Bit, crapmmii 6ur), cHayana
nepeaaeTcs CTapiiuii OUT TaHHBIX.

@@ ol @ | @ @@ @ @@ @@ w @@ @
S|P R [E |G || ST I T B 7T S B PG I TR = I =
t - t -

[Topsnox 6uros (LSB) [Hopsinox 6uroB (MSB)

B RS232 ckopocth mepenadu JaHHBIX MPEACTABISET COOOH CKOPOCTh Iepeaadn
nHpopMaIuu B 0ojax (TO €CTh KOJMYECTBO TEPEAaHHBIX OUT B CEKyHHIy: bits per
second). YacTto ucnonbzyemasi CKopocTh niepenadu 310: 2400 bps, 4800 bps, 9600 bps,
19200 bps, 38400 bps, 57600 bps u 115200 bps.

Jis RS232 HyXHO YCTaHOBUTH CTApTOBBIM OWT, HIMpPUHY OWTa JAHHBIX, OUT
MIPOBEPKH YETHOCTH (HA BBEIOOP) M CTOMIOBBIN OUT JJIs KaXKAO0TO (hpeiiMa JaHHBIX.

PykosoacTteo nonb3osatensa DS2000



RIGOL 7. NMpoTokonbHOEe AeKoauposaHue

9LOOHLOh

eH midogodir 1uq

butel naHHBIX

1ng uiagorder)
11Q Y199010L)

CraproBblii OMT: O3HauaeT Hayajgo mepemayn uHPopMmanuu. HacTtpoiika myHKTa
IMonsipHOCTB paBHSETCSA YCTAHOBKE «HAYAJIBHOIO OUTA».
Illupuna OuTa JAHHBIX: O3HAYaeT KOJIMYECTBO OHUT HMH(OpMAIUM, pealbHO
COZIepIKaIIUXCs B KaXI0M (ppeiime TaHHbIX.
buT npoBepKH HAa YETHOCTH: UCIIOJIB3YETCS Ui MPOBEPKU MPABUIBHOCTH IEPEAAYH
JAHHBIX.
® JlpoBepka Ha HEUETHOCTh: KOMMYECTBO «l» B OWTax MaHHBIX M OHTE
YEeTHOCTH JIOJUKHO ObITh HeueTHbIM. Hampumep: ortmpaBka 0x55
(01010101), B cTpouke OUT YETHOCTH AOJDKHA CTOSTH 1, IS TOTO, YTO
KOJIMYECTBO MOIY4YEHHBIX | OBIJIO HEYETHBIM.
® JlpoBepka Ha YETHOCTb: KONMYECTBO «l» B OHMTax NaHHBIX U OuTE
YETHOCTH JIOJDKHO ObITh yeTHbIM. Hanmpumep: otmpaska 0x55 (01010101),
B CTPOYKE OMT YETHOCTU JAOJIKEH CTOSTH 0.
® Her npoBepku: €CIM HE YCTaHaBIMBAaTh OUT YETHOCTH, TO B Ipolecce
nepenadn He OyJeT OCYIIECTBIATHCS POBEPKA HA YETHOCTb.

Haxxmure kHOIIKY 2Tun JeKoAUPOBAHHS U BHIOEPHTE [/ OTKPHITHS MEHIO

nexoaupoBanust RS232.
1. Hacrpoiiku kanaaos TX, RX
Haxxmute Ha kHOTIKy TX 1 BbIOepuTe Mr000# n3 kananoB (CH1 win CH2) B
KauecTBe KaHaja mepenadd. BwiOepure «3aKkpbITh» IS TOro, 4TOOBI HE
yCTaHaBIMBaTh KaHai mepenadu. [1omoOHBIM cITOCOOOM YCTAaHOBUTE KaHal
RX. Kpome srtoro, Bl MOXeTe yCTaHOBUTH IOpPOTOBBIE 3HAYEHUS IS
kaHastoB TX u RX, U1 5TOro nepexirounuTe CTPaHUIy MEHIO U HaXXMUTE Ha
kHonku ITopor TX u IMopor RX 1151 BBOAA MOPOrOBBIX 3HAYCHUH.

2. Hacrpoiika noJsipHOCTH
Haxxmute Ha kHOTIKY IlosisipHocTh 1 BeiOepuTe «OOBIYHO» M «HBEpCHSY,
1o ymonr4anuio cTout «O0bryHOY. B mporecce nekoanpoBaHust OCIuuIorpad
BBIOMpAET NMepeIHUA WK 3aHUI (POHT B KaUECTBE CTAPTOBOTO OUTA.

3. Hacrpoiika nopsigka OuT
Haxxmute nHa xHonky Ilopsimnok 6uT mis Beioopa «LSBy» wim «MSBy». Ilo

ymondanuto LSB.

4. Hacrpoiika CKOpPOCTH NepeaaYn JaHHbIX

PykoBoacTBo nonb3osatena DS2000



7. MpoTokonbHOEe AeKoaupoBaHue

Haxmute Ha kHOmky CKOpocTh mepeladd U BbIOEpUTE TpedOyemyro
CKOpOCThH TIepeadu JTaHHBIX. [10 yMOIYaHUIO YCTaHOBIIEHA CKOPOCTh paBHAS
9600 bps.

HacTpoiiku nmakera JaHHbIX

Kax Obuto ckazano panee myig RS232 Hy)XHO yCTaHOBUTH CTapTOBBIN OWT,

MIMPUHY OWTa JaHHBIX, OUT MPOBEPKH YETHOCTH (HA BHIOOP) M CTOIOBBIN OUT

JUisl Kaxkaoro ¢peiima naHHbBIX. «CTapTOBBI OWT» yCTaHaBIMBAETCA B

«HACTpOMKaxX MOJSPHOCTW», HIKE YKa3aH CIOCOO0 HACTPOWKH JIPYruX

apaMeTpoB:

® Haxmute Ha kHonky IllmpmHa OMTa JaHHBIX M YCTAHOBUTE IIMPHHY
Kaxgaoro ¢peiima naHHeix. MoxkHo BbIOpate 5, 6, 7, 8 wumm 9. Ilo
YMOJYaHHUIO 8.

® Haxxmute Ha kHONKY CTONOBBIM OUT 1 YCTAaHOBUTE CTOINOBBIN OUT MoOCIe
Kaxaoro ¢periMa naHHbIX. MokHO BBIOpaTh 16uT; 1,5 Outa nm 2 oura.

® Haxxmute Ha kHOnKy IIpoBepka 4eTHOCTH U BbIOEpUTE TUI IPOBEPKU Ha
YETHOCTh IIPU epesiadye JaHHbIX. MOXKHO BbIOpaTh MPOBEpPKa MO YETHOCTH,
IIPOBEPKA IO HEYETHOCTH U O€3 IPOBEPKHU.

® HaxxmuTte Ha kHonKy IlakeT /Ui BKIIIOUEHUS WM OTKJIFOYEHHSI CTOIIOBOTO
CHUMBOJIa TIaKeTa JTaHHBIX BO BpeMs mepenadd AaHHbIX. Korma ¢yHkims
BKJIIOYEHA, IOCJE 3aBEpIICHUs IMepeAadd JAHHBIX HECKOJIBKO OJIOKOB
JAHHBIX MOTYT CJIBaThCSI.

® Haxmure Ha KkHONKy CTONOBBI CHMBOJ MAaKeTa Ul YCTaHOBKHU
CTOIIOBOTO CHMBOJIA MakeTa JaHHbIX. MoxkHo ycranoBuTh 00 (NULL), OA
(LF), 0D (CR), 20 (SP) unu FF.

Hacrpoiiku oTo0paxeHus

Haxwvute kHonky CHcTemMa cumciieHusi 0To0pazkeHHMs1 1 BbiOepuTe opmar
0TOOpaXeHUs LIMHBI: LIECTHAALATEPUYHBIA, AECATHUYHBIN, IBOMYHBIN WIN
ASCIL

Haxwvure Ha kHonmky CMemIeHMe ¥ MCIIONB3yiliTe perymarop &2 mms
HACTPOMKHU MOJIOKEHHSI BEPTUKAIBHOIO OTOOPAKEHUS ILIHHBI.

Haxvure Coctrossnue BUS u BritouMTE WM BBIKJIIOUHUTE OTOOpaKeHHE
IIMHBI.

Cnucox 1eKoIupoBaHus

Crucok JEeKOJMPOBAHUS TOCIE OCYIIECTBICHHS TpOoIecca JEKOAMPOBAHUS
oroOpakaer B popmare TabauIsl nHGopManuo o TuHuIX JaHHBIX TX 1 RX,
COOTBETCTBYIOIIMY TaHHBIM HOMEp JIMHHHM, BpeMs W HWHPOpPMAIUIO 00
omunoOKkax. MokHO HaAOIIONAaTh OTHOCUTENIBHO MHOTO JEKOJMPOBAHHBIX
JAHHBIX W TEM CaMbIM YBUACTH Ooiblie WHPOpPMAIUH, YeM 3TO OBLIO
BO3MOXXHO TpW HaOmoneHun 3a SkpaHoM. BHumanme: xorma kxanan RX
3aKpBIT, HHPOPMALIUS O JAHHOHN JIMHUM JaHHBIX HE OTOOpa)XaeTcsl B CIHCKE
JIEKOTUPOBAHHS.
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RIGOL 7. NMpoTokonbHOEe AeKoauposaHue

Haxxmute Ha kHonKy Tabamuua coObIThii = Ta6auua coobITHIl 1 BBIOCpHTE

«OTKpHITH» (BHUMaHMe: 3Ta onepalnus JOCTyIHA, ToJIbKo Korga CocTosiHue
BUS nHaxoauTcs B MOJOXXEHHH BKJIIOYEHO), MOCJIe 3TOro Bel momazere Ha
ctpanully «CHHCOK JI€KOJUPOBaHUS», NpeACTaBleHHYI0 Huke. Crnucok
JEKOAMPOBaHMS 0TOOpa)kaeT NEKOAUPOBAHHBIE JAHHBbIE B XPOHOJIOIMUYECKOM
nopsinke. Ecmu B gaHHBIE  MOMEHT B ocIumiorpad — BCTaBIJICH
USB-Hakonurenb, HA)KMHUTE KHONKY JKCHOPT, U CIHCOK JCKOAMPOBAHMS
AKCTIOPTUPYETCS Ha ATOT HaKonmuTenb B popmare CSV.

w
[=]
o
o
w
[=]

8. 3HayeHne oIMOOK, MOJTYYEHHBIX B NpoLecce 1eKOANPOBAHUS
Ocumutorpadsr cepun DS2000 B mosHON Mepe HCIONB3YIOT 1BETa, TpaduKy
U JIpyrue pecypchl, 3h(HEeKTHBHO OTOOpa)KalOT pe3ybTaThl MPOTOKOIHLHOTO
JIEKOTMPOBAHUS JIJISI TOTO, YTOOBI TIOJIH30BATENh OBICTPO MOT HAWTH HYXHYIO
eMy UH(GOpPMAIIHIO.

Omuodka 3aBepuienus ¢gpeiiva:

OmmOKka BO3HMKAeT, KOIJA HE YIOBIETBOPSAIOTCS YCJOBMSI 3aBEpILEHUS
¢peiima. Korna 3HaueHne CTOMMOBOTO OMTa YCTAHOBIICHO Kak 1,5 Ourta, n ecimu
CTONOBBIA OWUT HE JOXOAUT 1O ATOr0 3HAYEHMS, TO MOXKET IMOSBUTHCS
coobuieHne 06 ommobke KpacHoro 1pera (BHMMaHue: KpacHbIE METKH MOTYT
HOPOSIBISITHCSL IByMsl PasHbIMU CIIOCOOAMU B 3aBUCUMOCTH OT PAa3HOIO
pa3zMepa ropu3OHTaIBHOM pa3BEPTKU, KOT/la TOPU30HTAIbHAs pa3BEpTKa Maja,

TO MOXKET IMOABHUTHCA « =>>, €CJIM BC€JIMKa, TO ((l))).
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7. MpoTokonbHOEe AeKoaupoBaHue RIGOL

Omudxa NpoBepKH HA YeTHOCTD:
Ecnu Bo BpeMmst AekoarpoBaHUs MPOU30IIIa OMKUOKA MPOBEPKH HA YETHOCTD,
TO TMOSBIISIETCS cCOOOIIeHHE 00 omubKe KpacHoro npeta. Hanpumep: xorja Ha
MepeAaoNneil CTOPOHE HE yCTAHOBJICHA MPOBEPKAa Ha YETHOCTH, a JICKOAEP
YCTAHOBJICH HAa TPOBEPKY HEYETHOCTH, TOSBISETCS TaKOe COOOIIeHHE 00
ounoKe:

(00000100, LSB)

bur yetHocTH omnpeneneH kak 1
I'me u3 8 6ur mannbix (00000100) 1 Out paBen HeueTHOMY umcay (1), our
YETHOCTU JOJDKEeH ObITh paBeH 0, HO Ha jguHMM TX Obul OOHapykeH OUT
YETHOCTHU PaBHbIN 1, IO3TOMY BO3HHUKJIA OIIMOKA.
Ecniu Ha nexkonepe He ycCTaHaBIMBaTh IIPOBEPKY HA YETHOCTh, TO
JEKOAUPOBAHUE UJET HOPMAJIbHO:

‘-L—-———-EL

{D:00000100 ——————{D:01010000 —————————{D:00000100

Buumanue: eciv OJHOBPEMEHHO BO3HHMKAET OIMIMOKA 3aBepUICHUs ppeiima n
OIINOKa IIPOBEPKHU HA YCTHOCTh, TO I/IH(i)OpMaHI/Iﬂ 0 BO3HMKHOBEHHH OIINOKH
oroOpakaercs B IBYX MeCTax.

110000 D
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RIGOL 7. NMpoTokonbHOEe AeKoauposaHue

JexonupoBanue 12C (omuus)

[Tocnenosarenbuast muHa 12C cocrout u3 nuHum Bpemenu (SCLK) u nuHum naHHbIX
(SDA).

SCLK

Device
SDA

Host

SCLK
=L L L | |

SCLK: ocymiectBienre BbiOOpkr SDA uieT mo nepeaHeMy Wi 3aJHeMy (QpOHTY
BpPEMEHH.

SDA: o3HayaeT KaHaJd JaHHBIX.

Haxxmute >Tun AexoaupoBaHusi u BeiOepuTe «I12C» IsI OTKPHITHS MEHIO

nexopuposanus 12C.

1. Hacrpoiikn SCLK
Haxxmute Ha kHonky SCLK u Beibepure mo6oii n3 kananos (CH1 unmu CH2)
B KQUECTBE KaHaJla BPEMEHU.
Haxwmure Ha xHOonky ITopor SCLK 1715 ycTaHOBKM IOPOrOBOTO 3HAYECHHS
KaHaJla BPEMEHHU.

2. Hacrpoiiku SDA
Haxxmute Ha kHonky SDA u BeiOGepute mo00ii n3 kananos (CH1 win CH2) B
KauecTBE KaHaja IaHHBIX.
Haxwmure Ha xHomky Ilopor SDA 11 yCTaHOBKM NOPOrOBOTO 3HAYECHMS
KaHaja JJaHHBIX.

3. Hacrpoiiku oTo0paxeHHs
Haxwvute kHonky CHcTemMa cumciieHUsi 0To0pazkeHHMsl 1 BbiOepuTe opmar
OTOOpaXCHUsI IIMHBL: IIECTHAIIATCPUIHBIN, JICCATHYHBIN, TBOMYHBINA WU
ASCIL
Haxwvure Ha kHonmky CMemIeHMe ¥ MCIIONB3yliTe perymarop &2 mms

HaCTpOI\/JIKI/I IMOJIO)KCHHA BEPTHUKAJIIBHOTO 0T06pa)K€HI/I$[ T HBI.

10
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7. MpoTokonbHOEe AeKoaupoBaHue

5.

Haxvure Coctrossnue BUS u BritouMTe WM BBIKIIOYHUTE OTOOpa)KeHHE
IIMHBI.

Cnmcox 1eKoIupoOBaHUs
Crucok JEeKOJMPOBAHUS TOCIE OCYIIECTBICHHS TpoIecca JEKOAMPOBAHUS
orobpaxkaer B (¢opmare  TaOmuubl  WHGOPMAIMIO O  JIAHHBIX,
COOTBETCTBYIOIIMX JAHHBIM HOMEp JIMHHUHU, BpeMsl, HallpaBJIeHUE NaHHbBIX, [D
u nH(opmarmo 06 ACK.

Haxxmute Ha kHOonKy Tabamuua coObIThii = Ta6auua coobITHIl 1 BBIOCpHTE

«OTKpBITh» (BHMMaHMe: 3Ta onepanus A0CTyIHa, Tobko Korga CocTosiHne
BUS HaxoauTcs B MOJOXKEHHWH BKIIOUEHO), MOcie 3Toro Bel momanere Ha
ctpanully «CHUCOK JEKOIMPOBaHHSA», NpPEICTaBIeHHYI0 Huxke. Ecaum B
JNaHHBIA MOMEHT B ocmwwuiorpad BcraBieH USB-Hakonurenb, HaXMHTE
KHOIIKY JKCHOPT, U CIMCOK JEKOAUPOBaHMUS 3KCIIOPTUPYETCS Ha 3TOT
HakoruTenb B popmare CSV.

RIGOL H o 2000us

[(BUS1 |
| ROW  Time

H

(1]

3HayeHHe OIMOOK MOJTYYEHHBIX B Npolecce 1eKOAMPOBAHUS

Onun ¢peiim nanubix muHb [2C ciepenu conepXuT nHGOpMAIHIO ajpeca,
Oomok cuHero 1Bera o3Hadaer ID aapeca, B Omoke manHbix ID «Write»
O3HaYaeT azpec 3anmucH, a «Read» o3HauaeT agpec dTeHUs.

11
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RIGOL 7. NMpoTokonbHOEe AeKoauposaHue

RIGOL Ho B0 00us L I ) 209 T FCE 214my

L
F wearvrmennrerrmrnrnrnt 1Y 1 5 e B R e —
"

ddddd A L L L L E L
{ R0 — D052 f xdd — Doed7 Delnedt — Drlde

———————— e - - e e e e e e e e e e e

r— e — s e == i

Korga ACK (ACKnowledge Character, cCHMBOJI MTOATBEpKICHUS) HE yIOBIECTBOPSET
YCIIOBUSIM, MOXKET MOSIBUTHCS CIIEyIOIIee COO0IEHHEe 00 OmIOKe KPAaCHOTO IIBETA.

H  5100us - - — - 1 262 EO00OOUS T FCOl 250mv

v
Bk [111] LT L1111 HENY [111] —_—

/DECODE1 |

FEEELEL RSP EEEHY FhinrrbRrRirs

D:Dn52 D:0xad e T (X

ACK=1
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7. MpoTokonbHOEe AeKoaupoBaHue RIGOL

JlexonupoBanue SPI (ommus)

[TocnenoBarensHas mmuaa SPI coctout u3 muann Bpemenn (SCLK) u nuHuM HaHHBIX
(SDA).

Host Device
SDA SDA
SCLK ‘
SCLK SCLK
o[ [

SCLK: ocymiectBienre BbiOOpkr SDA uieT mo nepeaHeMy Wi 3aJHeMy (QpOHTY
BpPEMEHH.
SDA: o3HayaeT KaHaJd JaHHBIX.

Haxxmute >Tun JAeKoIMpoBaHuA 1 BbiOepuTe «SPI» mis oTKpeITHS MEHIO

nexoaupoBanus SPI.

1. Hacrpoiiku SCLK
Haxwvure Ha xHomky SCLK u otkpoiite mHTepdeiic HacTpoHKH JIHMHUU
BPEMEHH.
® Haxwmure Ha kHonky Kanaua u BwiOepute moboit n3 xananos (CHI
wi CH2) B kauecTBe KaHaja BpEMEHHU.
® Haxmure Ha KHONKy THm ()POHTA M yCTAaHOBUTE NEPEAHUN MU
3anHuil ppont SCLK, no koropomy OyneT OCyIiecTBIATHCS BHIOOPKA
SDA.
® Haxwmure Ha kHonky Ilopor s ycTaHOBKM MOpPOTOBOTO 3HAYEHUS
KaHaja BPEMEHHU.
2. Hacrpoiiku SDA
Haxxmute Ha kHomky SDA u otkpoiire wuHTepeic HACTpOWKU JUHHUU
JTAaHHBIX.
® Haxwmure Ha kHonky KaHaua u BbiOepute moboi n3 xananos (CHI
wm CH2) B kadecTBe kaHayia gaHHbIX SDA. BeiOepure «3aKpbITh»
JUIsl TOTO, YTOOBI HE yCTaHABIIMBATh 3TOT MApaAMETP.
® Haxmure Ha KHonKy IloIIpHOCTB M yCcTaHOBHUTE MONSIPHOCTH IS
nuHUU JaHHBIX SDA, KaK BBICOKYIO I HU3KYIO.
® Haxwmure Ha kHonky Ilopor s ycTaHOBKM NMOpPOTOBOTO 3HAYEHUS
KaHaja JaHHbeIX SDA.
3. Hacrpoiiku IMpHHBI OUTA
Haxxmute xHonky Illmpmua OuMTa AaHHBIX U1 YCTAaHOBKHU KOJIMYECTBA OUT
JAHHBIX KaXa0ro ¢peiima. Jlnanazon HacTpoliku ot 4 10 32.

13
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4. Hacrpoiiku nopsiaka 0ut
Haxwvure knonky IMopsimoxk Omt s BbiOOpa «LSB» mmum «MSBy». Ilo
yMouaHuto ctoutr MSB.

5. Hacrpoiiku oTto0paxkeHust
Haxxvute kHonky CHcTemMa cumciieHusi 0To0pazkeHMs1 1 BbiOepuTe opmar
0TOOpaXeHUs LIMHBI: LIECTHAALATEPUYHBIA, JAECATHUYHBIN, IBOMYHBIN WIH
ASCIL
Haxwvure Ha kHomky CMemIeHMEe ¥ MCIIONB3ylTe perymsrop &2 mms
HACTPOMKHU MOJIOKEHUSI BEPTUKAIBHOIO OTOOPAKEHUS ILIHHBI.
Haxvure Coctrossnue BUS u BritouMTe WM BBIKJIIOYHUTE OTOOpaKeHHE
IIVHBL.

6. Cnucok nexoaupoBaHus
Cnucok eKoaupoBaHUsl MOCIE OCYLIECTBIEHMs IMpolecca JAEKOIUPOBaHUS
oroOpaxkaer B ¢opmare TaOMHMIBl WHGOPMAIMIO O JIUHUHM JTAaHHBIX,
COOTBETCTBYIOIIMX JaHHBIM HOMEp JIMHHH, BpeMs W HWHPOpPMAIUIO 00
omunoOKkax. MokHO HaAOMIONAaTh OTHOCUTENIBHO MHOTO JEKOJWPOBAHHBIX
JaHHBIX U TEM CaMbIM YBHJETh Oojblle HHPOpPMALMMU, YEM 3TO OBLIO
BO3MOYKHO TP HAOJIIOAEHUH 32 SKPAHOM.

Haxxmute Ha kHonKy Tabamua coObIThii = Ta6auua coobITHIl 1 BBIOCpHTE

«OTKpBITh» (BHMMaHme: 3Ta onepanus A0CTyIHa, Tobko Koraa CocTosiHue
BUS HaxoauTcs B MOJIOXKEHHWM BKIIIOUEHO), MOcie 3Toro Bel momanere Ha
ctpanully «CHUCOK JEKOIWPOBAaHUSA», NpPEICTaBICHHYI0 Huxke. Ecau B
JaHHBIA MOMEHT B ocmwwuiorpad BcraBieH USB-Hakonurenb, HaXMHTE
KHOIIKY JKCHOPT, U CIHMCOK JEKOAUPOBaHMUS 3KCIOPTUPYETCS Ha 3TOT
HakoruTenb B popmare CSV.

RIGOL H 5000us

ODE1

DEC

- W =

034 ) (0x3d [rata 0ul

7. 3HauyeHmne oIMOOK IOJYYECHHBIX B IIpoLecce 1eKOANPOBAHUS
Korma mpucyTcTByeT HexBaTka BpeMEHH OAHOTO (peiiMa BO Bpems
nexoaupoBanust SPI, oHa BeigensieTcst kpacHbIM OnokoM. Hampumep, xorma
nmapaMmeTp IMMpPUHA OWTa ycTaHOBIEH Kak 7 Out, a tunm ¢ponta SCLK

14
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7. MpoTokonbHOEe AeKoaupoBaHue RIGOL

YCTaHOBJICH KaK NepeaHI (PPOHT, BOSHUKAET OIMINOKA JICKOTUPOBAHUSI.

H 5000us D 4TI I030ms SPI g 2 4my

e .n-ml

/DECODE1

Data:0x0

LOIpHHA 7 GHT
HETOCTATOUHA

15
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8. ONopHbIN curHan RIGOL

8. OnmopHBIA cHUTHAJI

B mpouecce peanbHOro M3MEpPEHHs] MOXKHO CpaBHUBAThb 00paslbl IOJyYEHHOTO
CHUIrHaJia 1 OIIOPHOI0 CUrHajia 1 ONpCACINTL MPUINHY HCUCIIPABHOCTH.

Coneprxanue JaHHOM TJIaBbI:

B Brxmouenne ¢pynkuuu REF
Hacrpoiika nsera
Br160p ucrounuka REF-curnana
CoxpaHeHre BO BHYTPEHHIOIO MTaMATh
Hacrpoiika orobpaxenus REF-curnana

BriBog (9KcmopT) Ha BHEIIHEE WM BHYTpPEHHEE 3allOMHHAIOIIEE
YCTPOWCTBO

HMMnopT u3 BHENIHErO WM BHYTPEHHETO 3alIOMMHAIOIIETO YCTPOMCTBA

PykosoacTteo nonb3osatensa DS2000



RIGOL 8. OnopHbIii curHan

Briawuenue ¢pynkuuu REF

Haxxmute kHONKY Ha TIepeHel maHenu B 007acTH YNpaBlIeHUs BEPTUKAIBHON

cuctemoii (VERTICAL) nns 3anycka ¢ynkuun REF. Buumanue: korma
BEepTUKAIbHAsl pa3BepTKa ycTaHoBieHa B pexnMe X-Y, ¢yskmmo REF Hembss
BKJIIOUHTE.

Ocuumtorpadger cepurt DS2000 mpenocrtapnsror 10 kaHAIOB OMOPHBIX CHUTHAJIOB.
HakxmuTe Ha KHONKY YCTAHOBKA KAHAJA U VCIOIb3yHTe PETYIATOP 42 I OTKPHITHS
WM 3aKpBITHA KaHaJa. BxiroueHHEBI KaHal MOXKET 0T06pa)KaTI) HWKOHKY KaHalla B

CETKE JICBOHM YacTH IKPaHa, HaanMep:‘.

Fef10

[Tocne Brmrouenus ¢pyaknuu REF Bel MokeTe BBIOpaTh pasHbIC MBETA JUIS KaXIOTO
OTNOPHOTO CUTHAJa, YCTAHOBUTh UCTOYHHK ISl KaJKJIOTO OMTOPHOTO KaHayia, HaCTPOUTh
BEePTHKAJIbHBIN MacIiTad u CMEIICHNE, COXPAHUTH OIOPHBIN CUTHAJI BO BHYTPEHHIOKO
MMaMsITh WIM HAa BHEUIHUN HOCHUTENIb U MCIOJIB30BaTh €ro, KOIma 3TO HEOOXOIHUMO.
[TogpoOHeit ynTaiiTe HIXKE.
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8. ONopHbIN curHan

Hacrtpoiika usera

I[J'If[ TOTO 4YTOOBI Jydqai€ pasjifidyaTtb OINOPHBIC CHUTHAJIbl pPAa3sHbBIX KAaHAJIOB,
ocimuiorpadst cepun DS2000 mpenocTaBisioT S5 1IBETOB (CEpbIid, 3€€HBIN, ToIy00i,
Iy pITypHBIH, OpaHXKEBBIN) Il HOMETKH OMIOPHBIX CUTHAJIOB Pa3HbIX KaHAJIOB.

Haxmure kHonky Tekymimii KaHajJ U WMCIOIB3yHTE PETynAaTop & I OTKPBLITHS
moboro kanana (Refl-Refl0). Haxxmure xnomky HacTpoiika mBera u 3anaiite
pasHbIC 1[BeTa JJIs KaHAIOB. MeTKa clieBa OT BRIOPAHHOTO B JaHHBIH MOMEHT KaHala

3alIOJIHUTCA YCTAaHOBJICHHBIM IIBETOM. HaHpI/IMep, .

Bpi0op ucrounnka REF-curnanaa

Haxmure kHornky TeKymMi KaHAJ U WCIONB3YWTE PEryssTop &2 s OTKPBITHA
mo6oro kaHana (Refl-Refl0), 3arem HaxkxmuTe KHONIKY BbIOOp MCTOYHMKA U 3a7aiiTe
OJIMH UCTOYHHK OMOPHOro curHaia st nanHoro kanana (CH1, CH2 unu MATH).

CoxpaHeHue BO BHYTPCHHHOK INaMATb

Haxxmute kHonky CoOXpaHHMTBh, TEM CaMbIM CHUIHAJl YCTaHOBJIEHHOI'O MCTOYHHKA (B
paMKax dKpaHa) OyleT MCHOJIB30BaH B KadeCTBE ONOPHOIO CHTHAja, 3alMCcaH Ha
BHYTPEHHIOIO NaMsITh U OTOOpakeH He HKpaHe. BHMMaHuMe: npu JAaHHOW oneparuu
curHaj OyleT 3alMcaH Ha HHEPro3aBHUCHUMYIO MaMATh, MPHU OTKIIOUEHUU SHEPIHU
CUTHAJI IPOMAaJeT.

Hacrtpoiika oroOpaxenuss REF-curnasna

Ecan HeoOXomMMO HACTpPOUTHh YCTAHOBJICHHBIM ONMOPHBIM CHUTHAT B IyHKTE MEHIO
Texymmui KaHaJ, TO:

Haxxwmure kHONKYy REF nug mepexmroueHus ocummiorpada B pexnm REF, maxmute
xronkyB8 n wcnonk3yiite perynsaTop* I HACTPOHKM BEPTHKAIBHOTO OTKJIOHEHHS

B8l ucnonn3yiite peryasrop 2 s

OTOPHOTO CHUTHAJIA, HAXMHUTE Ha KHOIKY
HACTPOWKH BEPTUKAIBHOIO MacIiTaba OMOPHOrO CUTHaJIa.
Haxxmute xHOnky COpoC, U ONOpHBIN CUTHAJI BEPHETCS B HayaJlbHOE IMOJIOXKEHUE, B

KOTOPOM OH OBIJI COXpaHEeH uepe3 MyHKT MeHI0 COXPAHUTH.

PykosoacTteo nonb3osatensa DS2000
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RIGOL 8. OnopHbIii curHan

BbiBoa (3KCMOPT) Ha BHelIHee WJIM BHYTPEHHee

3allOMHMHAI0Iee YCTPOMCTBO

[Tonp30Barenp TakkKe MOXKET COXPAaHHUTh TEKYIIMHM OIMOPHBIM CUTHAJI HA BHYTPEHHUU
Flash-nakormutens wiu ke Ha BHemHWE USB-nHakonurens. @opMar coXpaHEHHS
ONopHOro curHana - *.ref. MakcuMyM Ha BHYTPEHHIOIO TaMSATh MOKHO COXPAHUTH JI0
10 omopubix curaanoB (ot LocalREF0.ref no LocalREF9.ref).

HaxxmMuTe KHONKy DKCHOPT M BOWIWTE HA CTPAaHUIy coxpaHeHUs daitnos. [lns
COXpaHEHUs ONOPHOT0 CUTHAJA Ha BHYTPEHHIO WIJIM BHEIIHIOIO MaMsTh 00paTuTech
K rmaBe «CoxpaHeHHe W UCIIO0Ib30BaHUE.

I/IMl'IOpT U3 BHCIIHECIO0O HWJIM BHYTPCHHETO
3alIOMUAHAKOIIECI0 yCTPOﬁCTBa
[Tonp30BaTenp Takke MOKET MCIOIb30BaTh (pailll OMOPHOTO CUTHANA, COXPAHEHHOTO

Ha BHyTpeHHHH Flash-Hakonurens wim Baenanii USB-HakomuTeNs, Ui IMITIOPTa BO
BHYTPEHHIOIO IIaMSTh.

Haxmute xHonky MMIOPT M BoHAMTE Ha CTpaHUIy MCHONb30BaHMs (aitnoB. s

HCIIOJIB30BAHUA OIIOPHOTO CUI'HAJIa, COXPAHCHHOTO Ha BHYTPCHHIOIO WJIM BHCUIHIOIO
IIaMATh, O6paTI/ITeCB K IN1aBC «CoxpaHeHne H UCITOJIb30BAHMUEC).
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9. Tecrt Pass/Fail RIGOL

9. Tect Pass/Fail (mpouesn/He mpoureJ)

MOHUTOPUHT M3MEHEHHS CHUTHala IyTeM OIpENeTeHUs, HAaXOAWUTCA JU BXOIHOU
CUTHAaJ B CO3JaHHBIX paMKax IpaBuil. Pe3ynmprartel TecTa MOTyT OTOOpakaTrbCs Ha
9KpaHe, a TaKK€ MOTYT OBITh BBIBEJCHBI MOCPEICTBOM CHCTEMHBIX 3BYKOB HWIIH
HMITYJIbCHOTO cUrHazia pazsema [Trigger Out], pacnionokeHHOTo Ha 3aJHEH MaHEIH.

Coneprxanue JaHHOM TJIaBbI:
B Brrouenne Gynknuu Tecta Pass/Fail
Br16op ncrouHuka curnana
[IpaBuia Tecra
TecT 1 BEIBOX
CoxpaHeHue MpaBuil TeCTa

Hcnonp3oBaHue npaBui TECTA

PykosoacTtBo nonb3osatensa DS2000



RIGOL 9. Tecr Pass/Fail

Brawuyenue pynxkuuu tecra Pass/Fail

Haxmure Ha KHOIKY > Tecr Ha npoxokaeHue 2 PaspemuTs TecT u

BeIOCpHTE «BKiIrounTh». BHUMaHMe: Korna ropu3oHTaNbHas pa3BepTKa HAXOAUTCS B
pexxume X-Y, To Tect Pass/Fail ucnonb3oBars Henb34.

Ecmu HY>XXHO HadaTb TECT, TO HAXXMHUTC KHOIIKY Pa3pe11me TECT U BBI6epI/ITC

«Bxirounte». Haxkmute Ha kHOTKy JleiicTBHUsI 1 BbIOEpUTE Py JUUIs HaJyaja TecTa,

BBI6€pI/ITe « .» AJIg 3aBCPIICHUS TECTA.

Brl MoxeTe BBIOpaTh MCTOYHHK, YCTAHABIMBATH MpaBHJIa TECTa, CO3/aBaTh MpaBUiia
TeCTa, COXPaHATh U UCTIONH30BaTh MpaBmia Tecta. [logpoOHOCTH YuTaiiTe HIKE.

Bbi0op ucrounuka

Haxxmute Ha kHONKYy BbIOOpP McTOUHMKA 1 BbIOepuTe TpeOyeMmblil kanan Tecta (CHI
wm CH2), MOXHO BBIOpaTh TONBKO OTKPBITHIN KaHai. Bo Bpems Tecta ocrpuiorpad
Oy/ieT ompenensiTh, COOTBETCTBYET JIM KaXKABIH ()peliM CHUTHaNAa TEKYIIUM IpaBHIIaM
tecta. IlyremM oOmactu mpaBun (cuHsAsSL 00JacThb) ONpEAENSAETCS, YTO CUTHAJI He
HpOIIET.

IIpaBuia Tecra
ITonp30BaTeslh MOXKET CaM YCTaHaBJIMBATh IIpaBujia TCCTA.

Haxxmure Ipanuna npasua = Ipanuna npaBuia u BeiGepute «OO6IacTh dKpaHa»
i «Kypcopnast obGnactb» nis mnpoBeneHuss Tecta. Bo Bpems BbIOOpa pexuma
«KypcopHast 001acTb» Ha 3KpaHE MOSIBIAIOTCS JIBE CEPBIX KypCOPHBIX JUHMU. B 31O
Bpemst Hakmure CursorA, CursorB u ucnonbsyiite peryssTop? s HaCTpONKH
MOJIOKEHHUSI 000MX KypCOpPOB M 3aJaHUsl I'paHUlbl TecTa. Mim HaXMUTE KHONKY
CursorAB u ucrons3yiiTe peryastop 42 s 0JHOBPEMEHHON HACTPOWKH TOJIOKEHHS

KypcopoB A u B. Buumanume: Bbl MokeTe HaXuMaTh Ha pETynsTop & mis
2
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9. Tecrt Pass/Fail
MIEPEKITFOYCHUS KYPCOPOB.

Haxwmure Ha kHOnmku PeryjJmpoBka ropum3oHTa bHON cucTeMbl, PerynupoBka
BEPTHKAJILHON CHCTEMBI, [IOBEPHUTE PETYIATOPY? , M Ha SKpaHe MOABATCS JMHUU
npaBun Tecra. Haxmure kHomky Co3garh mpaBWia Ui NPUMEHEHUS TEKYIIUX
CO3JaHHBIX TPAaBWJI, KaK TOKa3aHO Ha pucyHke. Jluama3oH HAaCTpOWKH
TOpPH30HTANLHON U BepTukambHOU cucteM oT 0,02 div 1o 4,0 div u ot 0,03 div mo 4,0
div COOTBETCTBEHHO.

RIGOL ™ H 200 s T F @ ooy

NIVOILEIA
UTILITY

=
i
[
i
<
o

" RANGE

TecTt M BBIBOJ

ITepen Tecrom Bel MoxeTe, ciienys HIDKEyKa3aHHOMY crocoOy, 3a1aTh (OopMy BBIBOZA
pE3yIBbTaToOB TECTA.

Haxxmurte Ha kHonky Oto0Opa:keHue MH(popManuu u BbiOepuTe «BKIIOUMTE» MM
«Otximountb». Korma ¢yHKIMS BKIIOYEHA, pe3yJbTaThl TECTa OTOOpa)aroTcsl B
BEPXHEM IIPABOM YTIIy SKpaHa.

1 |:| E:'EI '|||'\.|TE;

1048 wis

Haxxmute kHONKy OCTaHOBKa BBIBOAA U BbIOCpUTE «BKIIOUNTE» MIH « OTKIIIOUHUTE.
® Brrrounth: korma curHan He upoxoaut Tect (Fail), ocmmmiorpad
npekpamaer Tect u nepexoguT B pexuM «STOP». B sto Bpems Ha
9KpaHe TMPOAOKAIOT  OTOOpaXkaThCs  pe3yapTarbl  TecTa  (eciu
oToOpaXkeHHE BKIIIOYEHO), a yepes pazbeM [Trigger Out] 3anHeil nanenu
BBIBOJUTCS] UMITYJIBC (€CIIM Pa3beM BKIIIOUEH).
® OTkIounTh: Jaxe ecim curHan He mpoxonut tect (Fail), octmmiorpad
npopoipkaeT TecT. Ha skpaHe HENpepbIBHO OOHOBISIOTCA PE3yJbTaTh
Tecrta, a uepe3 pazpeM [Trigger Out] 3amHel naHenu Kaxablil pa3 Npu
oOHapy)KeHHH TMpoBajla TeCTa BBIBOJUTCS HMIIYJAbC (€CIM pa3beM
BKJIFOUEH).

PykosoacTtBo nonb3osatensa DS2000
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RIGOL 9. Tecr Pass/Fail

Haxxmute kHonky BeiBoa u Beioepure «IIpoBam» mmu «HpOBanvﬁ».

® [Iposan: xorma curnan ve npoxoaut tect (Fail), mapopmanus o6 3Tom
BBIBOJMTCS HA DKpaH WM 3aJHUN pa3beM, 3BYKOBOTO OIIOBCHICHUS HE
pasmaercsi.

] HpOBaJI‘f"Z korga curHan He mpoxoaut Tect (Fail), uadopmanus 06

9TOM BLIBOAUTCA Ha OKpaH, BaI[HI/IfI PasbEM, a TaKKC pa3gacTCs 3ByKOBOC
OITIOBCIICHHUEC (He 3aBHCHUT OT TOT'O, BKIIIOYCHBI NJIN BBIKITIOYCHBI 3BYKI/I).

Haxxmute Ha kHONIKY BBIBOA AuX 15151 ObICTpOro «BkitoueHus» nin «BpikitoueHns»
BBIBOJIA PE3YJIBTATOB TE€CTA Yepe3 pazbeM 3aaHel nanenu [Trigger Out].
Bbl Takke MoXeTe HacTpauBaTh BBIBOJ IOCPEICTBOM BbIOOpa IMyHKTa MeHIo «lIpoBan

TEeCTay», HaXKaB 2 BbiBOa Aux.

CoxpaHeHMe npaBujl T€CTra

[Tonp30BaTenp Takke MOXKET COXpPaHUTh TEKyIIHME MpaBuUjia TeCTa Ha BHYTPEHHHM
Flash-nakormutens wiu ke Ha BHemHWE USB-nHakonurens. @opMar coXpaHEHHS
npaBui Tecta - *.pf. MakcuMyM Ha BHYTPEHHIOI MaMSATh MOXKHO COXpaHuTh 10 10
npasmi tecta (LocalPF.pf).

Haxxmute xHonky CoOXpaHMTB U BOWHAMTE Ha CTpaHUIy coxpaHeHMs (aitnoB. s
COXpaHEHUsl MpPaBWJI TE€CTa HAa BHYTPEHHIOI WJIM BHELIHIOI MaMsTh OOpaTUTECh K
maBe «CoxpaHeHHe M MCIIOIb30BAHME).

Hcnoan3oBanue npaBujI T€CTa

[Tonp30BaTens TakKe MOXKET UCTIONB30BaTh (aiin mpaBui Tecta (*.pf), coxpaneHHOTO
Ha BHyTpeHHH Flash-Hakonurens wim BaemHnii USB-HakonmuTens, Uil IMITIOPTa BO
BHYTPEHHIOIO MAMSITh.

Haxxmute xHOnKy Menmosib30BaTh U BOWIUTE Ha CTPaHMILy MCIIONb30BaHUSA (aiIoB.

I[J'If[ HCIIOJIB30BAHUA IMpPaBUJI TECTA, COXPAHCHHLIX HAa BHYTPCHHIOIO HJIM BHCIIHIOIO
IaMATh, O6p8.TI/IT€CB K IN1aBC «CoxpaHeHne H UCITOJIb30BAHMUEC).
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10. 3anucb curHana

10. 3anuch, curLaja

Hcnone3yst JaHHYI0 (YHKIIMIO MOXHO 3aIMCHIBATh BXOIHOM CUTHAJ, TOCTYIAIOIIHIA
or kaHanoB (CHI wu CH2). Hcnonb3ys peXuM HENpPEpbIBHOM 3alMCH, MOXKHO

MMPOAOJIKATh 3allMCh BXOAHOI'0 CHUI'HAJIa BIUIOTH O Ha)XaTus KHOIIKH RUNI STOP

Ucnonb3yss ¢GyHKIIMM BOCTPOU3BENCHUS W aHAJIW3a CHTHAla, MOXHO JOOUTHCS
nyumiero 3¢dexra oT aHanuza curHana (BHUMaHuUe: KOTa OCYIIECTBISETCS 3alUCh
CUTHAJIa, TOPU30HTAJIbHAS Pa3BepTKa JOJKHA HAXOAUTHCS B pexkume Y-T).

Coneprxanue JaHHOM TJIaBbI:

B 3anuck cursana
DyHKIHS HENPEPBIBHOM 3aIIUCH
Bocnponssenenue curnana
AHanu3 cursana

PykosoacTteo nonb3osatensa DS2000
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RIGOL 10. 3anucb curHana

3anuce CHIrHAaJIA

Bo Bpems BkioueHHs OSTOW (YyHKIMU OCYIIECTBISETCS 3allMCh CUTHAJA,
MOCTYIAIOLIETO OT TEKYIIEro BKIIFOYCHHOTO KaHAaJIa.

/Uﬁﬂb/—-

—

HapmratposHsnt perymatop (PLAY)

Sl w{% CHTHATIA

\ BocIporpesertie/ maysa
/' (BOCITpOII3E €] eHIIT)

J OcTaHoRKa 3aTmIcH (BOCTID. )/ BHIKTTEOUEHTE

HaxMure Ha KHOIKY =~ 3anmch curnana > PexuMm, ucnosb3syiite

peryisTop 42 1iist BBIOOpa pexnuMa «3aIich» U OTKPOUTE MEHIO 3aMCH CHTHAJIA.

1. Koneunslii kagp (¢ppeiim)
Haxmure kHomnky KoHeUHBI Kaap W WCIOJb3yiTe peryistop 42 mis
YCTaHOBKH TpeOyeMoro KojmdecTBa Kaapos (¢ppeiimoB) 3amucu. KommuecTBo
KaJ[pOB 3aIIMCH 3aBUCUT OT TEKYLIEH ITyOMHBI TaMSTH.

2. Omnepanum 3anucu
3anmuch CHrHaJlia MOYKHO OCYIIECTBISTH 4Yepe3 MHTEepPECHOE MEHI0 WU
IMyTEeM Ha)KaTHsi KHOTIOK OBICTPOTO JOCTYIIA, PACIOJIOKEHHBIX Ha TepeaHein

HaHeJH.
HNHuTepdeiicHOe MEHIO Ilepennsis naneJb
Haxmure knHonky JleictBusi u 0

Haxxwmure , UH/IUKATOP

BLI6epI/ITe « o » JI1 HadaJia 3aIlliCH.
3aropmTcs KpaCHbIM OBETOM u
HaA4YHCT MHUI'aTh, OIIOBCIIAasA O Hadajc

3alHCH.
Korma 3ammcp 3akonuntcs, « ® » Korma 3aIHCh 3aKOHYUTCH,
aBromMatnuecku m3Menutcs Ha « M. 0
Takke MOXHO BPYdYHYIO BbIOpaTh “HAUKATOP THoracHet, 4
« @

WHIUKATOP 3aropurcs

(opanxeBbIM 11BETOM). Taxke MOKHO
BPYYHYIO HaXaTh @ )
3. BpemeHHOl MHTepBaJl

VYcraHoBKa HHTEpBaJla BpPEMEHM MeXAy Kaapamu (¢peliMaMu) 3amucu
curHana, nuamnazoH Hactpoiiku ot 100 ns 1o 10 s.
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10. 3anucb curHana RIGOL

4. MakcuMaJIbHOe KOJIH4eCTBO KaaApoB ((ppeiiMoB)

JlanHOE MEHIO 0TOOpa)KaeT MAaKCHMAJIbHOE KOJIMYECTBO KaJIpoB ((hperiMoB),
KOTOPOE MOXKHO 3aIIiCaTh B JaHHBI MOMEHT.

OTOT mapaMeTp YCTaHaBIMBAETCSI HEU3MEHHBIM B 3aBUCHUMOCTU OT pa3Mmepa
naMsATH 3anucu curHaia. Yem Oosbple KOJMYECTBO TOYEK B KaXKJIOM Kazpe
(ppeiime) curnama, TeM MEHbBIIE KOIUYECTBO KaapoB ((perdMOB), KOTOpHIE
MOXHO 3anucarb. [103TOMy KOJIWYECTBO HAYaJbHBIX W KOHEYHBIX KaJpoB
(pperiMOB) 3amucH 3aBUCHT OT TeKylneld rmryOuHBI mamsta. OOparurech K
rase «[iy0uHa mamMaTi» 1715 BBIOOpa TpeOyeMoi ITyOHHbI TaMsATH.

Tabmuma 10-1. TmyOmHAa TaMATH W MaKCUMAJIBHOE KOJIMYECTBO KaJpoB
(ppeitmoB) 3ammcu

I'nyOuna namsaTu Makec. KOJIHM4Y€eCTBO KaJpoB
(¢ppeiimoB) 3anucu
ABTOMaTHYECKUN 65000
14k Touex 8128
140k Touex 508
1,4M Touek 63
14M Touek 7
56M Ttouek 2
3
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RIGOL 10. 3anucb curHana

DyHKIUA HENpepbIBHON 3amucH

Ocuumnorpadst cepunt DS2000 npenoctasistor pexxuM «HenpepsiBHoit 3anucu». Bo
BpeMsl BKJIIOUYEHHS JaHHOTO pexuma ocuuuiorpad OCYHIECTBISET IUKIMYECKYIO
3alMCh CHUTHAJIa COIVIACHO IyOMHE maMsTu. [[nMHa 3amMcu orpaHudeHa TyOuHOM
[aMsTH, HOBBIE 3allMCAaHHBIE TaHHbIE HAKJIA/IbIBAIOTCS HA PAHEE 3alMCAHHbIC JaHHBIE.
Bo Bpems paboTel Takoro pexuma 3anucu Takue ¢yHkuuu kak «Tect Pass/Faily,
¢bynkuus «Crnocod BeIOOpKH», «Yactora BIOOpKM», «[IyOMHA maMsTH» U3 MyHKTa
MeHI0 Cucrema BBIOOPKH, a TakkKe (YHKIMs yCTaHOBKU «Pexkuma ropu3oHTanbHOM
pa3BepTKW» TOPU3OHTAJIBHON cHUcTeMbl He paboraroT. OcranbHble (QyHKIUU
ociuuiorpada mpomorKaT padoTars.

HaxMure Ha KHOIKY =~ 3anmch curnana > PexuMm, ucnosb3syiite

peryastop & s Beibopa pexnMa «HenpepbiBHas 3alUChy», TOCIE STOT0 WHIAMKATOP

KHOIIKHM 3aIlicCu nepeﬂHeﬁ HaHeHI/I@ 3aropuTcCst KpaCHbIM LBETOM, U OCI_II/IJ'IJ'IOl"pa(i)

HAQYHCT OCYLICCTBJIIATH 3allMCh COINIaACHO rny61/1He mamsaTH. Hakap Ha KHOIIKY

RUNISTOP, MOKHO OCTaHOBHUTH 3aIlMCh. B 310 BpeMsd Br1 moxxeTe BOCIIPOU3BOIUTH

HJIM aHaJIM3UpPOBaThb CUIrHAJ.

Pexum HerepI)IBHOI\/JI 3alliUCH MOMOracT IOJIYUUTh CHy‘I&ﬁHO BO3HUKIINE CUTHAJIBI B
nporecce oTIagku. Hmke mpuBeNeH MpuMep NMPaKTHYECKOTO NMPHUMEHEHUs peXnMa
HenpepelBHOM 3anucu. Mcnonb3yercs xanan CHI1 ocuummnorpagos cepun DS2000
IJIs1 HAaOJIOACHUS OIHOTO MMILYJIBCHOTO CHTHAajla, 3TOT CHTHAJl MOXKET COAEp’KaTh
HUMITYJIBC HCAOCTATKA aMIIJIMTYObI.

1. TlomkiroumTe MMITYJIBCHBIM CHUTHAJ, KOTOPBIM HY’KHO IIPOBEPUTH, K KaHAIy
ocmmuniorpaga CHI1. HacrpawBas ocmmuiorpad, MOXHO JOOHMTBCS €rO
CTaOMIIBLHOTO 3aITycKa.

RIGOL

UTILITY

SIVoILE3A
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10. 3anucb curHana RIGOL

2. BxirounTe pexuM HENPEPHIBHOM 3amucu
RIGOL 0 w

SIVOILHIA
UTILITY

=]
o
=]
(5]
w
3

3. Haxwmwute Ha KHOIIKY RUN/STOP| U1 OCTAHOBKH 3aIIHCH.

4. HWcnonw3ys pexuM aHajlu3a CUTHala JAJIs aHajaM3a 3aldCaHHOIO CUTHAJa,
MOYKHO OOHApy>KMTh HEIOCTAaTOK aMIUIUTY/Abl UMITYJIbCA U 3aPETUCTPUPOBATH
ero.

RIGOL
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RIGOL 10. 3anucb curHana

BOCHpOI/I3BeI[eH]/Ie CUI'HaAJIA

JlanHast QyHKLMS IO3BOJIIET BOCIPOM3BOAMTH 3alMCaHHbIN curHai. Haxmure Ha

KHOITKY = 3anuck curnasa 2 PexuM, ucnonssyiTe perynsrop & s

BbIOOpa «Bocmpoussenenuey. B 310 BpeMst B BEpXHEM IIPABOM YTy SKpaHa MOSABUTCS
HIDKEYKa3aHHas wH(opMaIys, o3Ha4aromas KOHKPETHBIH kaap (¢peiiM), B TaHHBIHA
MOMEHT 0TOOpa)kaeMblii Ha dKpaHe, B MPOLIECCE BOCIIPOU3BEACHUS TaHHBIM MapaMeTp
ITOCTOSTHHO M3MEHSETCA.

JUist HacTpOMKM IapaMeTpOB BOCIPOU3BEACHUS CIEAYWTE HHMKEIPUBEICHHBIM
WHCTPYKLUSM.

1. Pexum BocnpousBeneHust
[Tocne HaxaTusi AaHHOM KHOMKHA BBIOEPUTE PEKUM BOCIPOU3BEACHHS
STUMHUYHBIA MM ITUKINYSCKUM.
o C—0. UUKIUYHOE BOCIPOU3BEACHHUE OT HAYaJIbHOI'O O KOHEYHOTO
KaJipa U MOBTOP BOCIPOU3BEACHHUS BILIOTh A0 PYYHOM OCTAHOBKHU.
o P—R. ciunuunoe BOCIPOM3BEICHUE OT HAYAJIBHOTO 10 KOHEYHOTO
KaJIpa U OCTaHOBKA BOCIIPOU3BEACHUA.

2. BpeMeHHO# MHTepBaJl
IMocne HakaTHs TaHHOW KHOIKH HCIOJIB3YyHTE PEryisaTop A s yCTaHOBKH
BPEMEHHOI'0 MHTEpBaJla BOCIPOU3BEACHHUS, Auana3oH HacTpoiiku ot 100 ns
1o 10 s. ITo ymomuanuto 100 ns.

3. HavaabHbIi Kagp
IMocne HakaTHs TaHHOW KHOIKH HMCIOJIB3YyHTE PEryisaTop* s yCTaHOBKH
HavyaJIbHOTO Kajpa BocmpousBeacHus. [lo ymomuanuto 1. MakcuMmanbHBII
rapamMeTp paBeH MAKCUMaJIbHOMY KOJIMYECTBY YK€ 3alIMCAHHBIX KaJpOB.

4. Texymmii kaap

IMocne HaxkaTdst JAaHHOW KHOIKH WCIIOJB3yHTE peryistop &2  wim
HaBUTALIMOHHBIA pEryisTop (HAcTpoilka B UIIMPOKOM JHama3oHe) A
YCTAHOBKM TEKyLIEro kajapa BocrpousBeneHus. [lo ymondanuio OH paBeH
KOHEYHOMY KaJpy. JlMama3oH yCTaHOBKM «TEKyLIEro KaJpa» 3aBHCUT OT
YCTAaHOBOK «HAUaJIbHOTO KaJapa» M «KOHEYHOro kaapa». B mpomecce
YCTAaHOBKM Ha OJKpaHE MOXET OTOOpa)kaTbCsl COOTBETCTBYIOLIMH Kaap
CUTHAJIA, YTO ITOX0KE HA PyYHOE BOCIIPOU3BEACHHUE.

Ecnu nocne ycTaHOBKH JaHHOTO IapaMerpa Bel HauHeTe BOCIIPOU3BEACHUE,
TO JAHHOE MEHIO aBTOMAaTH4YE€CKH U3MEHUT COOTBETCTBYIOLIMI IapameTp Ha
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10. 3anucb curHana

HauyaJlbHBIM KaJp, W B TMPOIECCe BOCIPOU3BEACHUS OTOT Kajap Oyaer
WU3MEHSTHCSI.

Koneunblii kaap

IMocne HakaTHs TaHHOW KHOIKH HCIOJIB3YyHTE PEryisaTop A s yCTaHOBKH
KOHEYHOTo Kajapa BocmpousBeneHus. [lo ymonuanuio mnapamerp paBeH
o01IeMy KOJMYECTBY KaJpOB YK€ 3allMCaHHOTO CUTHAJIA.

JeiicTBUsA BOCIIPOM3BENCHUSA

Bocnpoussenenue curHanza MOXKHO OCYILECTBIISAT 4epe3 HHTepdelicHoe
MEHIO MJIM IyTeM Ha)KaTHsi KHOIIOK OBICTPOTO JTOCTYTIA, PACHOJIOKEHHBIX Ha
IIEpEIHEN ITaHEIIN.

HNHuTepdeiicHOe MEHIO

[epennsisi naneab
Haxmwure "

KHONKy JledicTBHA U E
Haxxmure &, MHIUKaTOp MOMEHSET

BBI6epHTe « » »  JId Haydalia

BOCIPOU3BEICHHUS. uBeT (KeNTHIA), O3HA4as Hayajo
BOCIIPOU3BEICHUS.

Haxmure kHonky JledcTBHA U

BbIOEpUTE «y s npuocTaHoBKM EIIE  pa3  HaKMHUTE A1

BOCIPOU3BEICHUSL.

MMPHUOCTAHOBKH BOCIIPOU3BCIACHUAA.

Haxvure kHOnky JledcTBHS W
BoiOepure « My s ocraHOBKM
BOCIIPOM3BEICHUS.

Haxmute IUII  OCTAHOBKH

BOCIIPOU3BCACHUA.

MeTka BpeMeHHU

MeTka BpeMEHH HCHONb3YeTCs Uil OTOOpa)KeHUS aOCONIOTHOTO BPEMEHH
3aMycy KaXXA0ro Kajpa, 3aMMCaHHOrO Ha JaHHBIIM MOMEHT curHaia. Haxwmure
Ha KHOIIKY Metka BPEMEHU [JIsI BKIIOUCHUSA HJIM OTKIIIOYCHHA I[aHHOI\/'I
¢byuknuu. Korma merka BkimroueHa, mHpOpMamus O Hed oToOpaxkaercs B
MIPaBOM BEPXHEM YIUIy SKpaHa, Kak MOKa3aHO Ha PUCYHKE HUKE:

r Flay= 60 N
Ta = 11:12:12 Mar 27th

AT=9429483 5

To: OTO6pa)I(eHI/Ie a0COJIFOTHOIO BPCMCHH 3allMCU Ha4adJla CUT'HAJIA, (I)OpMaTI
(‘IaC-MI/IHYTa—CGKYH,Z[a—MeCHLI—‘II/ICJ'IO);

AT: OTO6pa)KeHI/IC pa3HULbI BpECMCHHU 3allMCHU MCXKAY TCKYIIMM CUTHAJIOM U
IIEPBBIM KaApOM CHUTHAJIA. B nmponecce BOCIIPOU3BEACHUA JAHHBIN napameTp
HCIIPEPBIBHO U3MCHSCTCA.

PykosoacTteo nonb3osatensa DS2000
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IToacka3ka

B PCKUME BOCIPOU3BCIACHUA HAXKATUCM KHOIIKH RUN/STOP) MOXHO ICPCKIOYaTh

peXHUMBl BOCIPOU3BEIEHUS W IPHOCTAHOBKU BocnpousBeneHusa. Kaxaplii pas,

HAXKUMasi KHOIIKY , Texymumii kaap OynerT MpoABUTaThCS HA OAWH KaJp

BIIEpE]I.
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10. 3anucb curHana RIGOL

AHAJIN3 CHUTHAJIA

C nomoupl0 JaHHON (YyHKIMM MOXKHO OCYIIECTBISITH aHAJIU3 YK€ 3alKiCaHHOTO

curnana. Haxmure Ha KHOHKy = 3anuch curnana > Pexum, ucronb3yire

peryastop & s Beibopa «PexuM aHanusza». B 3To Bpems dKpaH MOIEIUTCS Ha JBE

o0nacTu, KaK OKa3aHO HA PUCYHKE HUXKE:

gettings and Results  Templet Display.. Current Frame+

JIns HacTpOWKM TMapaMeTpPOB aHAJIM3a CHUTHAJIA CIEIYWTE HIKEIPUBEACHHBIM
HHCTPYKIUSAM.

1. Pexum anaamusza
Haxxmute kHonky Peskum aHajm3a u BeIOepUTE TPeOyeMbIil peskuM.

® PexuM TpaeKTOpPUM: aHAIM3 OCYLIECTBISETCS 10 BBIOPAaHHOMY
nosip3oBareneM mabnony. KoHkpeTHyro WHpOpMAnuio 4YWTalTe B
MYHKTE «AHAJIU3 HA OCHOBE TPACKTOPUM».

® Tecr Pass/Fail: anamm3  ocymiecTBISIeTCS IO CO3JaHHBIM
noip3oBareneM  mpaBmwiaam — tecta  Pass/Fail.  KonkperHyto
UHPOPMALIUIO YUTANTE B IIyHKTE «AHAJIU3 HA OCHOBE NMPaBHJ TecTa
Pass/Fail».

2. BpIOOp HCTOYHHMKA
Haxxmute Ha kHONKY BbI0Op MCTOYHMKA 1 BbIOEpUTE TPeOyeMblil KaHAT AJIs
aHanu3a (CH1 umun CH2). BHMMaHue: MOXXHO BbIOpAaTh TOJBKO OTKPBITHIN
KaHaJl
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3. Hauano ananu3a
Haxwmure xHonky Haware amanm3 u 3anmyctute aHanu3. BHumanume: B
IpoIiecce aHaIM3a Ha dKpaHe 0TOOpa)kaeTcs IoJIoca Iporpecca, B 3T0 BpeMst
HE pasperuaercs MeHATh nmapaMeTpsl. Ilocie 3aBepiieHns aHann3a Ha YKpaHe
0TOOpaXkaroTcsl pe3yabTarhl, Takue Kak «KoamuecTBo KajpoB ¢ OLIMOKOI,
«Texymuii kagp c¢ ommuOkoi» u «Pasnuume TeKylero Kaapay.
OnHOBPEMEHHO C 3TUM TEKYIIHUH KaJp MEePEXOAUT Ha MECTO MEPBOro Kajpa, B
KOTOpOM BoO3HHMKJA omunOka. [lokazaHo Ha pucyHke Huxe. B 310 Bpewms,

UCIOJIb3ysd MEHIO, MOXHO MEpPeHTH K CleIyloIeMy KaJpy C OIIMOKOM,
OpeaplIylieMy KaJpy C OUIMOKOM M K J000My ApyroMy Kaapy aHajau3a
CUTHAaJA.

Konu4yecTBo KagpoB ¢ ommnoKoii:

OzHavaer oOmIee KOJIMYECTBO KaJIpoOB, B KOTOPBIX BO3HUKJIA OIIMOKa B
npoiiecce aHanuza. KommuecTBO KaaApoB ¢ OMIMOKOW 3aBUCHUT  OT
YCTaHOBJIEHHOT'O OTPAaHUYEHUS HAa KaJpbl C OIIMOKOM.

Texymuii kagp ¢ omMOKoI:
OzHavaer Onmwxalmmi Kajp, B KOTOPOM BO3HHMKJIA OMIMOKAa M3 OOIIEro
KOJINYECTBA KaJPOB C OMHMOKOH B IIPOLECCEe aHAIN3a KaXI0T0 KaIpa JaHHbIX.

Pasimume TeKyuero kajapa:

Uro kacaercs aHanmM3a II0 TPACKTOPHUHM, TO B IPOLECCE TAKOIO aHAaJINA3a
ocIuiorpadp MO OTAENBHOCTM CPAaBHUBAET KaKIblH KaJp MJAaHHBIX C
11a0JIOHOM M, IPHUHSB TOYKY Hayaja OTCYETa 3a MAKCHUMAaJbHOE pa3iuyue,
MMpoOBOAUT MpOoHECC HOpMaliu3allMyu B OTHOIICHHWHU BCIWYMUH pPas3indud
KaX/10r0 KaJipa. 3aTeM ONpeiessieT NMPUCYTCTBUE OIIMOKH B KaXKJIOM Kajpe
IMyTEM CPaBHCHUA HOPMAJIM30BAHHLIX BCIIMYMWH PA3JIMIUA C YCTAHOBJICHHBIMHU
IMOPOroBbIMH 3HAYCHUSAMMU. «Paznmune TCKYLICTro Kaapa» O3HA4YaCT BCIIMYUHY
pa3nuuusl 3HAYCHMs TEKyIEro Kajapa ¢ MIabJIOHOM, TO €CThb OTHOCUTEIbHOE
pasyinuue B 3HAYCHUSX.

Uro kacaeTcs aHanmm3a, ocHOBaHHOTO Ha Tecte Pass/Fail, To B mpomecce
TAaKoOro aHaju3a ocuuuiorpad Mo OTAEIbHOCTU CPaBHUBACT Ka)JbIH Kaap
JaHHBIX C IIpaBUJIaMU TECTaA. Ecom Benmumba pasinuuna Oonblle WA
PaBHACTCA YCTAHOBJICHHBIM IIOPOTIOBBIM 3HAYCHHAM, OIPCACIACT, 4YTO B
JTAHHOM KaJipe €CTh OIIMOKa, B TakoM ciiydae «Paznmuune Tekyuiero kaapa»
cocraBnsger 100%. B mporuBHOM ciiydae ocuuiiorpad oIpeneisier, yTo B

10
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JAHHOM Kajpe OomuOKM HeT M «Pasznmuume Tekymero kaapa» cocrasiser 0%.
BHuMaHue: B JaHHOM pPEKUME aHajiW3a €CTh TOJBKO JIBA COCTOSIHUS
«Pa3nuuus TeKyIero Kaapa.

OTMeHa aHAIM3a

B mnpouecce ananmza monb30BaTellb MOXKET HakaTh KHONKY OTMeHa
aHaJIM3a /U1 OCTaHOBKM aHanu3a. HaxxaB kHonky Hauars aHaam3, MOXHO
CHOBA 3aITyCTUTh aHAJIH3.

Hpeapiaymmii kagp ¢ omuoOKoiI
[locne 3aBepuieHusi aHanu3a HaxMmuTe KHONKy Ilpeabiaymumii kaap ¢
OIIUOKO# 11711 TOro, 4ToObl TEKYIIUM KaApOM CTal HpPeAbIIyIIud Kajap ¢

ommbKoit. Bel Taxke Moxkere Haxarh kHonky RUN/STOP 1yg 1610, yto6E!

TEKYyIIUM KaJpOoM CTaJl IPEIbI Ty Kaap ¢ OUIMOKOM.

Caenyromuii kaap ¢ omudKou
[Tocne 3aBepuieHHs aHanmM3a HaxMuTe KHoOnkKy Caeayommid kaap ¢
OIIUOKO#M st TOro, 4ToObl TEKYIIUM KagpoM CTal CIEAYIOUIHi Kaap ¢

ommbKoit. Bl Takxke Moxkere Haxarh kHomky SINGLE nng Toro, uroGbl

TEKYIIUM KaJpOM CTaJI CICAYIOUIHA Kaap C OIIHNOKOM.

Texkymuid kaap

Haxmure xHonky Texkymmi Kaap i1 YCTaHOBKM KaJpa JaHHBIX,
0TOOpaxaeMoro B JaHHBII MOMEHT. J[nama3oH HacTpoiiku ot 1 1o olmiero
KOJIMYECTBAa KaJpOB aHajau3a curHaia. Bel Taxke MoOXeTe MOBOpAYMBATH
HAaBUTaLlMOHHBIN PETYJIATOP I yCTAHOBKH TEKYILEro Kajpa.

Hacrpoiiku anaiu3a
Haxxmute xnonky HacTpoliku aHaam3a, oTKpoiTe 6oiee KOHKPETHOE MEHIO
HAaCTpOEK.
® HauanbHast TOYKa »OSKpaHa: HAXMHTE€ HA JIaHHYI0 KHONKY U
YCTAaHOBUTE HauyaJbHYI0 TOYKY aHajau3a curdaia. JluamasoH
HacTpoku oT 5 mo 685. Ho BenmmunHa 00s13aTENbHO JTOJDKHA OBITH
MeHblIIIe, yeM BennurHa «KoHeuHas Touka 3kpaHa-10».
® KoHeuHas TOUKa SKpaHa: HAKMHUTE Ha JAHHYIO KHONKY M yCTaHOBUTE
KOHEUHYIO TOYKY aHaJIM3a CUTHayia. J[uamazoH HAacTpouku oT 15 1o
695. Ho BenumumHa o00s3aTEIbHO [JOKHA OBITH OONbBIINE, YEM
BennunHa «HavanpHas Touka skpana+10».
® HauanbHbI KaJp: HAaXMHUTE Ha JAHHYI0 KHONKY M YCTaHOBUTE
HavyaJbHbIN KaJp aHajin3a curHaia. [1o ymomyanuio nepBbiid Kaap.
® KoHeuHbI KaJp: HaXXMUTE Ha JaHHYI0 KHOIIKY M YCTaHOBUTE
KOHEYHBIN KaJp aHajau3a curxaia. [lo ymomyaHuro nocieaHui Kaap.

11
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12

® VYcTaHOBKA MOpOra: Ha)XKMHUTE Ha JAHHYKO KHOIIKY W YCTaHOBUTE
nopor aHanu3a curHania. Jlnanason Hactpoitku ot 1% 10 99%. [lopor
HCIIOJIB3YCTCA IJId TOrO, 4TOOBI CyaAuTb, NPUCYTCTBYCT JIK B KaJpe
JAHHBIX omuOKa Wi HeT. Ecim BennunmHa pasznuyusi (CXOICTBA)
MCXKAY KaApOB OAaHHBIX H ra0JI0HOM OOJIBIIIE WIIH PaBHACTCA
YCTaHOBJIEHHOMY TIOPOTY, TO CYUTAETCS, YTO B KaJpe €CTh OIIUOKA.

9. MeTka BpeMeHH
MeTka BpeMEHH HCHONB3YEeTCS Ui OTOOpaskeHHsI aOCOIIOTHOTO BPEMEHH
3aMUCH KaXKAO0TO KaJipa, 3alMCaHHOTO Ha JTAHHBII MOMEHT curHaia. Haxxmure
Ha KHONMKYy MeTka BpeMeHHM /s BKJIIOUCHHUS WU OTKIIOYEHUS JaHHOU
¢yakmum. Korma Merka BkiroueHa, WHpOpMamms O HEH oTroOpaxkaercs B
IPaBOM BEPXHEM YTITy SKpaHa, KaK MOKa3aHO HA PUCYHKE HUXKE:

To: oToOpakeHre aOCOTIOTHOTO BPEMEHM 3allliCH Hadaja CHrHaia, (opmar:
(4ac-MHHYTa-CEKyH/1a-MECAL-UUCIIO);

AT: oTtoOpaskeHUE Pa3HUIBI BPEMEHHU 3alMCH MEXKIY TEKYIIMM CUTHAJIOM H
MEePBBIM KaJpOM CUTHAJIA.
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AHAJIM3 HA OCHOBE TPAEKTOPUH

Haxwmute Ha xHomky Peskum aHanu3a u BeiOepute «PexxuM TpaeKkTOpUU», MOCHE
3TOr0 MOXXHO HAaCTPOMTHh IIA0JIOH NPOBEACHMSI aHajdu3a Ha OCHOBE TPACKTOPHH,
CleAys HU)KEYKa3aHHBIM JICVCTBUSIM.

1. Pexum TpaexkTopumn
HaxxmMute Ha kHomky Pesum Tpaektopum u BbiOepure crnoco0
reHepaluy mabdjaoHa /Ui aHaIu3a.
® Tekyuuii kaJp: BBIOOp TEKYIIETo Kajipa B KauyecTBeE 111a0JI0HA.
® Cpennue 3HaYEHUA: BHIOOP B KadecTBE IIA0JIOHA TEKYIIETO Kaapa
JaHHBIX, IMMOABCPIrHYTHIX MPOLECCY NMOoACUCTAa CPEAHECTO 3HAUCHUA.

2. YcranoBka mad/joHa
HaxxmMuTe KHONKY YcTaHOBKAa IIA0JI0HA i pa3MEUICHUs II1a0JIOHA.
[Tocne mawanma ananm3a ociuniorpad Oyaer cpaBHUBaTh C IIA0JIOHOM
KaXIblii KaJp JaHHBIX M, COIIACHO YCTAHOBJICHHOMY IOPOTY, CYIUTh O
HaJMYUH OIIMOKHU B Kajpe.

3. OtobOpaxkenue mada0Ha
Haxwmure xHonky OrtoOpakeHue ma0JoHa Ui BKJIIOYEHUS WIN
OTKITFOUCHHSI OTOOpaKCHHSI MA0JIOHA.

13
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AHaau3 Ha ocHoBe mpaBmJi Tecra Pass/Fail

Haxxmure Ha kHomky Pesum anaam3a u BoiOeputre «Tect Pass/Fail», mocne storo
MOYKHO HACTPOWTH MIA0JIOH MPOBEACHMS aHalM3a Ha ocHoBe Tecta Pass/Fail, ciemys
HIDKEYKa3aHHBIM JICHCTBHSIM.

1. IIpaBmia Tecra
Haxwmure Ha naHHY0 KHONKY U BblOepute «OO0nmacTh SKpaHa» WIH
«KypcopHast obnactb» [uisi mpoBeAeHUs aHanu3za. Bo Bpems BbiOOpa
pexuma «KypcopHas o0macTb» Ha BKpaHe MOSBISIOTCA JIBE CEPBIX
KypcopHbIX JinHUU. B 310 Bpemsa Haxmure CursorA, CursorB un
UCTIONIB3YHTE PEryssTop &2 1yist HACTPONKH MOJIOKEHUSI 000UX KypCOPOB |
3amanus  rpaHunbl  Tecta. Wnm  Haxkmute KHONKy CursorAB u
UCTIONL3YHTE PETYNATOp &2 s OJHOBPEMEHHON HACTPOMKU IIOJIOKEHUS
KypcopoB A u B. BHUMaHMe: Bbl MOKETE HAKUMATh Ha PETYIATOp 42 ist
NEPEKITIOYEHHS KypCOPOB.

2. Hacrpoiika ropu30HTaJIbHOI CHCTEMBbI
HaxmuTe Ha JaHHYH KHOIKY M, MCIIOJB3Yysl PEryasTop*?, ycTaHOBHTE
MOPOT TOPU3OHTANBHOW cucTeMbl. J{nama3on Hactpoiiku ot 0,02 div mo
4,0 div. B mpouecce HacTpOHKN Ha SKpaHE MOSABATCS JABE KPUBBIX JIMHUH
JUTsl 0003HAYEHUS KOHTYPa TEKYIIUX MPaBUIIL.

hd

v

KOHTYD TEKVIIIX TTPARHTT

3. Hacrpoiika BepTHKaJIbHON CHCTEMbI
HaxxmMuTe Ha JaHHYIO KHOIKY M, UCIOJB3Yys PEryjiarop*?, ycraHOBHTE
MOpOT BEPTHKAIBHON cucTeMbl. Jnamason Hactpoiiku ot 0,03 div mo 4,0
div. B mporiecce HaCTpoKHM Ha SKpaHE MOSABATCS BE KPWUBBIX JIUHUH IS
0003HauEHUsI KOHTYpa TEKYILUX [TPaBHIL.

4. Co3paHue npaBuiI
HpaBHna SIBIISIIOTCS.  IIA0JIOHOM IJid TPOBCACHHA aHaJlk3a. Haxxmure

14
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kHonky Co3gare mnpaBWIa [Uisl NPUMEHEHMS TEKyLIMX CO3JaHHBIX
IpaBUJI (HACTPOMKHU BEPTUKAIBHONW U TOPU30OHTAIBHON CUCTEMBI).

[Tonp30BaTens TakKe MOXKET HCIONB30BaTh Gaitn mpaBui tecra (*.pf),
coxpaHeHHOro Ha BHyTpeHHuil Flash-Hakomurens wnm BHemHUR
USB-HakonuTenp A1 UMIOPTa BO BHYTPEHHIOO MaMSITh.

Haxxmure knHonky CoOXpaHMTB M BOWINTE HA CTPAHUILY COXPAHEHUS
¢aiinoB. [lns coxpaHeHHs MpaBWJI TECTa Ha BHYTPEHHIOI HJIM BHEIIHIOIO
namste oOparutech Kk TiaBe «CoxpaHeHHe M  HCHOJIb30BaHUE
(pe3y/1bTaToB)».

Haxmute kHomky HMcmoab30BaTh W BOiiiuTe Ha  CTpaHUILy
ucnoiab3oBaHus  (aitmosB. Jlnsg  Wcmonb3oBaHMA — NpaBMia  TECTa,
COXPAaHEHHBIX Ha BHYTPEHHIOIO WJIM BHEIIHIO NaMsiITh, 0OpaTUTECh K
raBe «CoxpaHeHHe ¥ MCIO0JIb30BAHME).

15
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11. YcTaHOBKM OTO6parkeHus

11. YcranoBku oToOpaxkeHusi (3KpaHa)

Ber moxkete YCTaHaBJIMBaTb BHUJ OTO6pa)K€HI/I$[ CurHaja, BpE€Msd IHOCJICCBCUYCHHA U
SAPKOCTb. BrI Takke MoxkeTe HaCcTpanBaTb BUA CCTKU 3KpaHa, APKOCTb CETKU U BPEMA
0TOOpa)keHUsI MEHIO.

ConeprxkaHve JaHHON CTPaHUIIBL:

B BriGop BuIa OTOOpaKEHUS
HacTtpoiika BpemeHH nociieCBeYEHUs
Hacrpoiika sspkocTu curnana
Hactpoiika ceTku 3xpaHa
Hactpoiika IpkOCTH CETKH SKpaHa

Hacrpoiika npoaomKxuTeIbHOCTH 0TOOpaXKEHUSI MEHIO

PykosoacTteo nonb3osatensa DS2000
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RIGOL 11. YcTaHOBKM OTObBpaXkeHus

Bbi0op Buaa oroOpaxkeHus:

Haxxmure Display! > Bua oroOpaxkeHMsi ¥ YCTaHOBUTE CIOCOO OTOOpaKEHUS

CUrHajia «BEKTOPbD» WJIH «TOUYKW.

® BekTophl: 0TOOpaKEHUE TIPOMEKYTKOB MEXITYy TOYKAMH BBIOOPKH ITyTEM
COCTMHUTEIIbHBIX JIMHUNA. J[aHHBI PeXUM B OOJIBIIMHCTBE CIIyYacB JACT
peaTMCTHYHBIA CHUTHAN, yNOoOHO HAOMIOmaTh KpyThie (DPOHTHI CUTHAA
(marrpumep, curHai B popMe KBaJpaTHOMN BOJIHBI).

® Touku: OTOOpaKCHHWE TOYCK BHIOOPKH. BBI MOKeT HaOIIOMATh KAKIYIO
TOYKY BBIOOPKH W HCIIOJB30BaTh KYPCOPHBIC MU3MEPEHUS I U3MEPEHUS
3HadeHU X 1 Y.

PykoBoacTBo nonb3osatena DS2000



11. YcTaHOBKM OTO6parkeHus RIGOL

HacTpoiika BpeMeHHM NOCIeCBEYCHUA
Haxxmure > Bperl mocJieCB€4Y€HUdA 1 YCTAHOBUTC MUHUMAJIbHOC 3HAUYCHUC,
KOHKpeTHoe 3HaueHue (0T 50 ms 10 20 s) uiu He OrpaHUYEHO.

Buuszy mnokaszaHbsl 3QQeKThl pPa3sHOrO BPEMEHM CBEUEHHS YCTAHOBJIEHHOIO JUIs
oToOpa)keHUsl CUTHAJIA Pa3BEPTKU B BUJE CUHYCOMIaJIbHOW BOJIHBI.

1. MuHuMajJbHOe 3HAYEHHE
MoskHO HaOMIOAATh CUTHAIIBI C BBICOKOM CKOPOCTHhIO OOHOBJICHUS

v

2. KoHkpeTHoOe 3HaAYeHHME
MoxHO HAOIIOOATh MEMNJIEHHO MEHSIONIMECS BCIUIECKH WM BCIUIECKH C
HI/I3KOI>1 CTCIICHBIO BGpOfITHOCTI/I HpOf[BJ'IeHI/IfL BpeMSI IIOCJICCBCUCHHUA MOXKHO
ycranapnuBath: 50 ms, 100 ms, 200 ms, 500 ms, 1's,2s,5s, 10 s umu 20 s.
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RIGOL 11. YcTraHOBKM oTO6parkeHuns

3. He orpanu4eHo
Korma ocrmnorpad nomyyaer HOBBIN CUTHAJ, OH HE MOXKET yHaJIUTh paHee
NOJyYEHHBI CHUTHaJd. YK€ IOJy4YEHHBIN CUTHAJI MOXKET OTOOpa)kaTbCsl B
peXUMe HHU3KOM SIPKOCTH, HOBBIM IOJlydaeMblil CHUrHal OTOOpaxkaeTrcs B
pexume oObluHOM  spkocTu. Mcmonmb3yst peXUM — HEOrPaHUYEHHOI'O
MIOCJIECBEUCHHUS] MOXHO H3MEpATh IIyMbl U  KojleOaHMs, a Takke
pEerucTpupoBaTh PeiIKUe COOBITHS.
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11. YcTaHOBKM OTO6parkeHus

Hacrpoiika spKoOCTH CMIHaJa

Haxuure Display| > SIpKoCTh CHTHAJA WU, KOTJIa MEHIO CKPBITO, MOBEPHHUTE

perymsatop % UIi  HACTPOMKM SAPKOCTH CHTHAjJa aHaJOroBOro KaHama. [lo
ymomyanuto 50%. Jlnamazon Hactpoitku ot 0% 1o 100%.

Hacrpoiika ceTku 3KpaHa

Haxxmure 2 Cerka dKpaHa 1isi yCTAHOBKH BHA CETKH KPAHA.

® " ceTKa C BKIIOYEHHBIM (DOHOM M KOOPIAHHATAMHU
® : CETKa C BBIKIIIOYEHHBIM (HOHOM
® : CETKa C BBIKIIIOYEHHBIM (JOHOM M KOOPIHHATAMHU

Hacrpoiika SIpKOCTH CEeTKH JKpaHa

Haxxmute Display! > SIpkocTh CeTKM [JI1 YCTAaHOBKH SIPKOCTHM CETKH 3JKpaHa.

[ToBopaunBas peryJsitop *2 MOKHO HACTPOUTH SIPKOCTh CETKH 3KpaHa. [10 yMoIJaHuto
50%. duanazon nactpoiiku ot 0% 1o 100%.

HﬂCTpOﬁKa MPOAOIZKUTCJIBbHOCTH 0T06pa)l(eHI/Iﬂ MCEHIO

Haxuure Displayl > IIpono/KNTEILHOCT MEHI0 Ui YCTAaHOBKA BpPEMCHH

OTOOpaXeHUs MEHI0. MEHIO IMocie TOCIeTHeT0 HaKaThs Ha KHOIKY IPOAOJDKAET
0oTOOpakaThCsli B TEUCHHWE YCTAHOBJICHHOTO BPEMEHH, a 3aTeM CKpBIBacTCs. MOXKHO
ycTaHoOBUTH: 1 8,2s,5 s, 10 s, 20 s wiin He orpaHuyYeHO (MEHIO HE 3aKPBIBACTCS).
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12. CoxpaHeHue n ucnonb3oBaHue MHGopmaLum

12. CoxpaHeHue U HCHOJb30BaHMe HHGOpMALUH

[Tonp3oBarenb MOXET COXpaHATh BO BHYTPEHHIOIO TaMATh WM Ha BHEIIHUI
USB-nakonutens (Hanpumep: USB-nmuck) HacTpoiiku ociuniorpada, CHrHabl,
JKpaHa B Pa3MIHBIX (opMaTax, a TaKKe HCIOIB30BATHCS ATy HHPOPMAIHIO TIPH
HEOOXOIMMOCTH.

Coneprxanue JaHHOM TJIaBbI:

B Cucrtema coXpaHEHHUs
Bunsl coxpanenus
CoxpaHeHre Ha BHYTPEHHEM MCTOYHUKE W UCTIONIb30BaHHE HHPOPMALIUU
CoxpaHeHHEe Ha BHEIIHEM UCTOYHHMKE U MCIOJIb30BaHUE UH(pOpMaLIuu
VYrpaBieHne HaAKOTUTEIbHBIMU JTUCKAMHU

3aBOACKUE HACTPOUKH
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RIGOL 12. CoxpaHeHue u ucnonb3oBaHue MHGopmaLum

Cucrema coxpaHeHust

Haxxmure Ha KHOHKy U BoWauTe B HMHTEpdeiic HACTPOEK COXpaHEHHs U

HCITIOJIb30BAHUS.

BcrasbTe USB-muck

B ocuummorpade umeercst oqua mopt USB Host mist monkmouennss USB-nncka B
KauyecTBe BHEIIHEro Hakonurtess nHpopmanuu. [logxnrouennsiii USB-auck nomyyaer
MmeTKy «Disk D». Bo BHyTpenHtoro namats npubdopa (Local Disk) moxHO coxpaHuTh
10 ¢aiinos ¢ Hactpoiikamu. Kpome 3toro, MoxkxHo coxpanuth 10 (aiiaoB ¢ onopHeIMH
curHamaMu U 10 ¢aimoB ¢ npaBminamm Tecta Pass/Fail. Hwxke mnpencrasnen
uHTepdeiic BIOOpA TUCKOB:

MName Sizel(B) Time

i

BepHyThcs Ha @ daiin curnana
MPEABIAYILYIO CTPAHULLY
uHTepderica yrpaBIeHHs
TUCKaMH

[TaMsTh JIOKAJIBHOTO JANUCKA

®aiin popmara *.jpeg

[TamaTe BHEIIHETO
USB-aucka
Ilanka

Daiin MPaBUII TecTa
Pass/Fail

@aiin ¢popmara *.png
BepHyTbesa B HpeablayIiyro @daiin 3anUCu CUrHAJIA
HanKy

HewssecTHsbrit aiin @aii ONOPHOIO CUrHaja

PactpoBblil JOKyMEHT @aiin HacTpoeK
dbopmara *.bmp

@aiin popmara *.csv

®daiin TpaeKTopuun

[ E0O B O
[ R @ 5 B
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12. CoxpaHeHue n ucnonb3oBaHue MHGopmaLum RIGOL

Buabi COXpPAHCHUSA

HaxxmMure Ha KHOHKy = Tun coxpaHeHusi i BbIOEpHTE TpeOyeMbIi THII

coxpanenus. [lo ymomyanuto «Coxpanenue Tpaektopun». OnucaHue Kaxaoro BUAA
COXpaHEHUS U UCTIOJIB30BAHMS MIPUBEICHO HUXKE:

1. CoxpaHeHme TPaeKTOpHH
CoxpaHeHME TaHHBIX CUTHAJIa Ha BHEIIHUI HAKOMHUTENb B dopMare «*.trcy.
MOXHO COXpaHATh B OAWH (aiin mH(OpMAIHIO, MOCTYNAIONIIYI0 CO BCEX
OTKPBITHIX KaHAJOB. Bo Bpems skcmopra Takoro ¢aiina JaHHBIE CHTHAla
0TOOpaXkaroTcsl Ha HKpaHe.

2. CoxpaHeHHe CHTHAJIA
CoxpaHeHHE JaHHBIX CHTHAJA HA BHEITHUN HAKOMUTENb B (popmare «*.wimy.
B coxpanenHoM oaiine comepxutcs HHPOpPMAIU O JaHHBIX CHTHaJIA 000MX
AHAJIOTOBBIX KaHAJIOB M OCHOBHBIX HacTpoWkax ocuwiiorpada. Bcio sty
UH(POPMAIIIIO0 MO)KHO HCIIOIH30BAaTh.

3. CoxpaHeHHe HACTPOEK
CoxpaHeHre HAcTpoeK ocmwuiorpada BO BHYTPEHHIOIO MaMATh WIH Ha
BHEIIHUIM Hakonutenb B (opmare «*.stp». Bo BHyTpeHHEN mamMsTu MOXHO
xpaauth 10 10 d¢aiiioB ¢ Hactpoiikamu (ot LocalSetupO.stp 1o
LocalSetup9.stp). CoxpaneHHble HACTPOUKH MOXHO HCIIOIb30BaTh.

4. CoxpaHeHue H300paKeHUH
Coxpanenre n300pakeHUH SKpaHa Ha BHELIHUN HAKONMWUTEIb B (Qopmare
«*.bmpy, «*.png», «*jpegy mmm «*.tifty. MoxHO yka3pIBaThb Ha3BaHUE
daiina ¥ TMyTh COXpaHEHHUs, TAaK)K€ MOXXHO HCIOJIB30BaTh TAKOE K& WM
daitna mns coxpaHeHus Qaitma ¢ mapamerpamu (*.txt) B TOT ke MyTbh
coxpaHeHus. Mcmonp3oBaHue (QaiuioB  u300pakeHud u  (HalIoB €
napamMeTpamMH He TIOIePKHBACTCSI.
[Tocne BBIOOpa JTaHHOTO BUA COXPAHEHHS:
Haxxmute kHONIKy opMaT u3o0paxeHus 17151 BeiOopa TpedyeMoro ¢opmara
COXpaHCHHS.
Haxvure Ha kHoOmky CoxpaHeHHe HapaMeTpoOB /Uil BKJIIOUCHHS WIH
OTKJIIOUEHUSI (PyHKIIMH COXpAaHEHHUS TapaMETPOB.

CoxpaHeHnue pacTpoBOro H300paskeHusi Ha)KaTHEM OJHOM KHOIKH

[Tocne noaxnrouenuss USB-nucka, HakaB Ha KHOIIKY Q , PaCIIOJIOKEHHYIO Ha

nepeaHen maHean, MOXKHO ObICTPO COXPaHUTH TEKyIlee N300paKeHNe KpaHa B

kopHeBoii karanor USB-aucka B popmare *.bmp.

5. Coxpanenune CSV

PykosoacTteo nonb3osatensa DS2000



RIGOL 12. CoxpaHeHue u ucnonb3oBaHue MHGopmaLum

CoxpaHeHWe [aHHBIX CHUTHaja, OTOOpaKaeMbIX HA OJKpaHE WU
MOCTYTAIONINX C YKAa3aHHOTO KaHajla Ha BHEIIHWH HAaKOMHTENb B (hopmare
«*.csv». MOXXHO yKa3bIBaTh Ha3BaHHME (Qailfla U IyTh COXPAHEHHS, TAKKE
MOXXHO HCIIOJIB30BaTh Takoe e uMs (¢aiina il coxpaHeHus Qaiia ¢
napamerpamu (*.txt) B TOT ke myThb coxpaHeHus. Vcnonp3oBaHue ¢ailnos
dbopmara CSV u ¢aitnoB ¢ mapamerpaMu He TOIIEPKUBACTCS.

[Tocne BBIOOpa JaHHOTO BUA COXPAHEHHS:

Haxxmute kaonky AJiMHa JaHHBIX A7 BeIOOpa «DKpan» uin « BHyTpeHHs s
namsTe». [locme BbeIOOpa «BHYTpeHHsST TaMATh» HAXXMHUTE Ha KHOIIKY
CoxpaHeHnue KaHaJa 175 BeiOOpa TpeOyemoro kaHana (BHMMaHMe: MOXHO
BBIOPATh TOJIBKO OTKPBITHIN B TAHHBIH MOMEHT KaHall).

Haxmute Ha kHOonky CoxpaHeHHe NapaMeTpPOB 75 BKIIOUYCHUS WIH
OTKJIIOUEHHSI (PyHKIIMH COXpAaHEHHUS TapaMETPOB.
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12. CoxpaHeHue n ucnonb3oBaHue MHGopmaLum RIGOL

CoxpaHeHMe Ha BHYTPCHHEM HCTOYHHKEC U

HCIOJIb30BaHUEe HHPopMannu

JlanHas yHKUUS TOAJEPKUBAET TaKUEe «HACTPOWKM COXpaHeHHs», Kak Tum
coxpaHeHnusi. Hixe npezacraieH cnoco0 U IeHCTBUS A COXpaHEHHUs MHPOPMAIUK
BO BHYTPEHHIOIO IaMSATh U €€ UCIIOJIb30BaHUS.

1. CoxpaHeHne BO BHYTPEHHIOI0 MNaMSATh YCTAHOBJIEHHBIX HACTpPOEK
ocuuiiorpaga

1) Tlomxmrounte curHan K ocmwuiorpady u go0eitech CTaOMIBHOTO
U300paxeHHUs.

2) Haxwmute Storagd > Tun coxpanenmsi u nocne BeiGopa «CoxpaHeHHe
HacTpoek» Haxkmure CoOXpaHUTh [ OTKpPHITUA  UHTepdeiica
NPUBEICHHOTO Ha PHC. a.

Hcnonssyiite perymstop 4 ans Beidopa «Local Disk» (BelmensieTcs
3eJIeHBIM MPU(TOM), HOCIIE ITOTO HAKMHTE Ha peryisaTop 42 s seidopa
JIOKaJIBHOTO JTMcKa (puc. b)

RIGOL 10 W 2000 ;s T F @ ooov

TYLNOZINOH
STORAGE

Time

w
-
=L
w

puc. a

3) Kak mokazaHo Ha puc. b, Ha JOKJIBHOM JHUCKE MAaKCHUMyM MOXHO
coxpauathk 10 ¢aiinos ¢ Hactpoiikamu. Mcnone3syiite perynsrop 42 s
BbIOOpa MecCTa COXpaHEHHs, Iociie 3TOro KHomka MeHio CoXpaHHTh
CTAHET AKTUBHOM, HA)XMWUTE HE Hee Uil OCYILECTBICHMS OIepanuu
coxpaHeHus. Eciim B JaHHOM MeCTE€ YK€ NPUCYTCTBYET COXPaHEHHBIN
¢aiin, TO MOXKHO €ro mepesanucarb. Takke MOXHO HaXkaTb Ha KHOIKY
MEHIO YHaJIuTh A YyrajeHus BblOpaHHoOro daiina. Mcnonb3yiite

perynsatop & musa  BeIGOpa m, [oCle€ 3TOro HaXMHUTE Ha

peryasTop 4 juis mepexona Ha BEPXHUH yPOBEHD IyTH COXPAHEHHSL.
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RIGOL ™0 . 2000

TYLNOZINOH
STORAGE

-

w
-
=L
w

505 5 5 5 5 5 0

puc. b
BHuMaHue: Ha JIOKAJIbHOM JIMCKE HE aKTHUBHBI TaKHE KHOIKM MEHIO Kak
Hossiii ¢aiin wiin HoBast manka.

2. Hcnoan3oBanme ¢aiija ykazaHHOro ¢opmara, COXpaHEHHOIO BO
BHYTPEHHEH MaMATH
1) Haxwmure Storagel > Tun coxpamenmss u mocne BriGopa «CoxpaHeHHe
HacTpoek» Haxmute Menmoab3oBaTh Uil OTKpbITUA HHTepdeiica,
IPUBEIEHHOTO Ha PUC. C.
Hcnons3yiite perymsitop 42 nns Beidopa «Local Disk», mocie 3toro
HaKMHTE Ha perynsTop 42 s BeIGopa lokansHOro aucka (puc. d).

RIGOL ™ H 20000 0.0 s T £ @000y

LNOZIHOH
STORAGE

Time

LOAD

puc. ¢

2) Kak moka3aHo Ha pucyHke d, mcmonb3yiiTe perynasrop 42 s Beibopa
Tpebyemoro (¢aiina, mociue 3TOro HaxxMuTe Ha KHONKy Memouib3oBaTh
JUTSL UCTIOJTb30BaHMS BEIOpaHHOTO (haiina.
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T £ @hoc

Load

TYLNOZIHOH
STORAGE

Time

[l
LOAD

fin
]

puc. d
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RIGOL 12. CoxpaHeHue u ucnonb3oBaHue MHGopmaLum

CoxpaHeHMe Ha BHCINHEM HCTOYHHKE U HCIIOJBb30BaHHE

HHpopMauu

[Tepen mcnonp3oBaHWEM JaHHON (GyHKIHH yoenutech, uro USB-IHCK TOAKITIOYCH.
JlanHas (QyHKIUS MOJAEPKUBACT BCE BHUJbl COXpaHEHHWs NyHKTa MeHo Tum
coxpanenusi. Ho ucnons3oBanue (aiinoB ¢opmara n3zo0pakeHus: skpaHa u (aiaos
dopmara CSV He moaaepKuBaeTcs.

1. Coxpanenmne Ha BHemiHuii USB-nuck ¢aiiia ykazaHHoro suaa

1) Tlomxmrounte curHan K ocmwuiorpady u goOeirech CTaOUIBHOTO
U300paxeHHUs.

2) Haxwmure >Tun coxpaHenuss u mnocie BbeiOOopa «CoxpaHeHUE
CSV» naxmute COXpaHUTB 71 OTKPBHITHS HHTEpdeica MPUBEIEHHOTO
Ha pUC. €.
Hcnons3syiite perymsatop 42 mis Bei6opa «Disk Dy, mociie 5Toro HaxmuTe
Ha perynarop 42 nns Ber6opa USB-aucka (puc. )

RIGOL ruM W 1000us ') f ss T F @ 000w

N\ TWLNOZINOH
STORAGE

Hame Si ) Time

w
=
a
7]

puc. e

3) Kak nokaszano Ha puc. f, ucrons3yiite perynsrop 4 s Beibopa Mecra
coxpaHeHus. [y coXpaHEHUs] MOXKHO HCIIONIb30BAaTh KOPHEBOW KaTajor
USB-nucka unu 1100y1o Apyryro Nanky HUKHETO YPOBHS.
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RIGOL rFuUn  H 1.000us ~/ D 0.00000 s T/ f 0.00v

- JULNOZIMOH
STORAGE

Marme =] Time

w
=
=L
w

puc. f

4) Tlocne BbIOOpa MecTa coxpaHeHUs Haxkmute kHonky HoBblii ¢aiia s
OTKpBITHS WHTepQeica, MPEACTaBICHHOTO Ha puc. g. UWraiTe MyHKT
«Co3nanne HOBOro ¢aiijia MM Nmankw» i 33JaHUs HOBOIO MMEHHU
daiina.

S\ JVLNOZIHOH
STORAGE

Time

SAVE

w
=
fra
=
iu
=z

puc. g

5) Haxwmute «knHonky IloaTBepauTs 175 TPOBEIACHHUS  OMEpalluu
COXpaHEHUSI.

2. Hcnoan3oBanme ¢aiiia ykasaHHOro ¢opmara, COXPaHEHHOI0 Ha
BHemtHeM USB-nucke
1) Haxwmure Storagel > Tun coxpamenmsi u mocne BriGopa «CoxpaHeHHe
TpaekTopun» Haxmure MHenoab3oBarb 11 OTKpBITUS MHTepdeiica
IPUBEIEHHOTO Ha puc. h.
Hcnons3syiite perynsarop 42 mis Bei6opa «Disk Dy, mociie 5Toro HaxmuTe

9
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12. CoxpaHeHue u ucnonb3oBaHue MHGopmaLum

Ha perynarop 42 nna Ber6opa USB-mucka (puc. i).

H  1.000us

....____'|V.I.HOZIHOH
STORAGE

Time

w
=
<X
wn

/"NEW FILE

puc. h

Kak mnoka3aHO Ha PHMCYHKE i, MCHONB3yiTe perymstop 42 aus Beibopa
Tpebyemoro (aiina, mocine 3TOro HaxxMuTe Ha KHONKy Memouib3oBaTh
JUTSL KCTIONTb30BaHUs BRIOpaHHOTO (haiina.

RIGOL H 1000us T f@omv

Load

N\ TYLNOZINOH
STORAGE

Time

LOAD
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12. CoxpaHeHue n ucnonb3oBaHue MHGopmaLum

anaBJIeHne HAKOIIUTECJIBbHBIMHA JUCKAMHU

Haxxmure Ha KHOHKy = VupasjieHusi AMCKAMH U OTKpoiTe uHTepdeiic

yIpaBJIeHUs HAKONUTEIbHBIMU JUcKaMH. Mcmonb3syiite perymstop &2 ans BeIGopa
TpeOyeMoro IrcKa, BRIOPAHHBINH JHUCK OTOOpa3WTCs 3elIeHbIM IBeToM. Hakmwure Ha
perynsaTop 42 17151 BEIOOpa AUCKA.

C mNOMOIIBI0 MEHIO YNPaBJICHUS AWCKAMH MOXHO OCYIICCTBISTh CIICAYIOIIUC
NEUCTBHUA:
® Bribop tuna (aiina
Co3pmanue HOBOTO (aiiyia Ui ManKu
VYnanenwue aiina wiv marmku
[lepenmenoBanwue (haiiina WM Manku

OuncTKa TOKAIBHON aMITH

11
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RIGOL 12. CoxpaHeHue u ucnonb3oBaHue MHGopmaLum

Bopi0op THna ¢aiina

Kpome BUIOB (aiiioB, HOCTYMHBIX B MEeHIO THII COXpaHeHWsl, HCKOTOpbIC IPYTHE
Gbaiinel  Takke MOXHO OTOOpa)XkaTh, COXPAHATh W CYHTHIBaTH C TIOMOIIBIO
ocmmmiorpada. Hanpumep, daitner npaBun tecta Pass/Fail (*.pf), daitner 3anmceit
curHana (*.rec), Qaiter oOHoBieHuit (*.rgl), daitmer mapamerpoB (*.txt), Qaiiisr
onopHoro curHana (*.ref) u gpyrue.

Haxxmure na KHOHKy = Vupasaenus auckavu 2 Tun ¢aiina u seibepute

TpeOyemblii Tun (aiima. [lo ymomyammio *.* Tompko ecnu pacmmpenue ¢aiina
COOTBETCTBYEeT BBIOpaHHOMY THITy (aiima, 3TOT (ailm oToOpa)xkaeTcs B TEKYIIEM
KaTajore JUCKa.

12
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12. CoxpaHeHue n ucnonb3oBaHue MHGopmaLum RIGOL

Co3nanue HOBOro (aiijia WM NMANKH

JlanHast omepamus JOCTyllHa TOJBKO Ha BHewmHeM Hakonutene. Ilepen
UCIOJIb30BaHUEM JIaHHOM (pyHKIIMU yoenuTech, uto USB-nuck nmoakioueH.

Bo-nepBbIX, HAXMHUTE Ha KHOHKy = VupapJjeHusi JMCKAMM 1 HCIOJIb3YyiiTe

perysaaTop 42 i OTKphITHS BHemHero aucka «Disk D». Bo-BTOpbIX, BHIOEpUTE THII
¢aiima, KoTOpbIii TpeOyeTcss co3marh. B-TpeTbHux, BBIOEpPHTE IyTh JJII HOBOTO
co3nanHoro (aiina wim nanku. [To ymorganuo 310 kKopHeBo# karaor USB-mucka.
3arem Haxmute Co3gare HOBbIM (aita nin Co3gaTe HOBYI HMAINKY U OTKPOMTE
HIWDKE TIPEJICTaBIICHHBIN HHTEpEiiC.

MNarme

Time

Delete

w
(L]
o
o
o
=
wn
o
2
x
o
a

Ocuumtorpad momaepkuBaeT BBOJA Ha aHTIIMHCKOM M KUTAaMCKOM s3bikax. Hazpanmue
daiina WM TanKd MOXET COCTOSATh W3 mHu(p, OyKB, HWKHErO IOMYCPKHUBAHMUS,
npo0esioB M KHUTalWCKuX ueporiudos. JauMHa Ha3BaHUS orpaHuueHa 64 3HaKamu.
Hwxke mnpencraBneHa wHpOpMAIys, Kak HCHOIH30BaTh AHIIUHCKUA M KHTAHCKHMA
pEeXHUM BBOAA JUIs BBOZA UMEHHU (haiiia Uiy MarnkKH.

IHoacka3ka
B mporecce BBOa MMEHH BCETia MOXKHO MEPEKITIOUAThCs Ha pa3HbIe ONEepallMOHHbIE
06JIaCTI/I, Ha)kuMas Ha KHOIKM MeHio. Ilocime »Toro HYXXHO HCIIOJIb30BAaTh
perysaTop 42 s BBHIGOpa CONEPKMMOTO M HaXKaTh Ha perynsrop 4 qus BBoaa
BBIOPAHHOTO COIEPKUMOTO.

13
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RIGOL 12. CoxpaHeHue u ucnonb3oBaHue MHGopmaLum

AHIVIMHCKUI pesKuM BBO/IA
Hanmpumep: coznanum HOBBIN ¢aitn wim nanky ¢ umeneM «Filenamey.

1. Haxwmure kaHonky KitaBuarypa

1) Ucnons3yiite perynsarop 42 ais BIOOpa aHIMHCKOTO PeXHMa BBOJA
«En» u pexxuma BBOJa MPONUCHBIX OYKB «*A».

2) Ucnonssyiite perynsarop 42 mis BBoma Oykeel «F». Ecim BBenm
HEeBepHyl0 OykBy, HaxxmMuTe KHonky Crepersb [Uid CTHpaHUS
BBEJICHHOTO CUMBOJIA.

3) Hcnonb3yiite perynsTop 42 1i1s BeI6Opa pesKUMa BBOJA CTPOYHBIX OYKB
«Aay.

4) Hcmonw3yiite perystop 42 1y BBoa OCTaBIIMXCs OyKB «ilenamey.

7 Tlepexmoyarens pexnMa BBOIa MEPEKM0IaTeNnb
OGnacTb BEOIA HMEHH Typ IPOIHCHBIX HIH CTPOSHEIX GYKE peiHMa BEOZA

2. B mpouecce BBoga umenu Bel Mmoxere Hakarh kHONKy MMt 171t BEIOOpa
«O0nacTy  BBOAA MMEHH» M HCIOJNB30BaTh PETyaaTop 40 s
HEepeABMKEHNS KypCcopa, 3aTeM HakaTb KHONKY YAAJMTb Ul yIaJeHUS
10 OZIHOMY CHMBOJIa CJI€BA OT Kypcopa.

3. Tlocne 3aBepmieHus BBoga Haxkmure KHomky IloaTBepAuTh, W
ocryuorpad co3gacT HOBYIO ManKy WiH (aiil yKa3aHHOTO THIA C
BBEJICHHBIM Ha3BaHUEM B TEKYIIEH AUPEKTOPHHU.

14
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12. CoxpaHeHue n ucnonb3oBaHue MHGopmaLum RIGOL

Kuraiicknii pesxum BBoa
Hanpumep: co3aagum HOBbI (aiin uim nanky ¢ umeneM « LA F».

1. Haxwmwure kHonky KnaBuarypa

1) Hcnons3yiite perysstop 42 ais BEIOOpa KUTAHCKOIO pexkuMa BBOAA «11».
BHuMmaHue: B mpaBoM 4YacTH »HKpaHa MOXET J00aBUTbCS MEHIO
«Kwuraiickue uepormudon.

2) Hcnonb3yiiTe perysaaTop 42 i BBOJA TPAHCKPHUIIIUK HEpPOrmHpa «weny.
Ecnu BBenu HeBepHyto OykBy, HaxMuTe KHONKY CTepeTh 1 CTUpaHUs
BBeleHHOTO cuMBoia. [locme BBoga «wen» B «OOmactu  BBIOOpA
KHTaHCKUX UEPOTITU(OBY» TOSBUTCS CEPUS UEPOTITU(OB.

3) Haxmure kHonky Kwuralickme meporummdbl 1 ucnonbsyiite
perynsrop 42 s Bei6opa uepormuda « 3».

4) Hcnonw3yiiTe nogo0HbIH cocod ais BBoaa ueporudos «f» u «F».

O6IacTs BROMA OGnacTs BEOIA O6nacts BBIGOD S, IlepexmrovaTentd peKHMa BBOOA TIepermoHaTens
TpaHCKpHIIIHI HMEHH Hepornugos K Yp TPOIUCHEIX WIH CTPOYHEIX 0YKE pespma BEEOIA

2. B mpomecce BBoma umenu Bbl moxere Haxarh kHonky Mmsi mist BeiOopa
«O61acTy BBOJA MMEHM» M HCHOIB30BaTh PEryisaTop 42 11 nepeaBHKeHHs
Kypcopa, 3aTe€M Ha)KaThb KHONKY YAAJUTh IS yIaJeHUs 110 OJHOMY CHMBOJIA
cJeBa OT Kypcopa.

3. Tlocne 3aBepuieHus BBojaa HaxxMuTe kKHONKY IlogTBepAUTH, U ocimiorpad
CO3/1aCT HOBYIO NanKy win (a1 yKa3aHHOTO THIA C BBEICHHBIM Ha3BaHUEM
B TEKyLIEH TUPEKTOPUHU.

15
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RIGOL 12. CoxpaHeHue u ucnonb3oBaHue MHGopmaLum

Yinanenue ¢ainiaa i manku

Onepamuu ¢ mankaMyd JOCTYIIHBI TOJBKO Ha BHemHeM Hakonutene. [lepen
WCIIONb30BaHUEM JTaHHOW (pyHKIMHU yoemuTech, uto USB-IHCK MOIKITIOUECH.

1. VYnanenue ¢ailnioB U3 BHyTPEHHEN NaMSTH.

1) Haxmure KHOHKy = VupapJjenusi JMCKAMH U MCIOJb3yiiTe

perysaTop 42 1uist OTKpBITHS JoKanbHOTro aucka «Local Disk».

2) Haxwwure xHomky Tum caiisa u BoiOepute Tun (aiina, KOTOPBIN
TpeOyercs ymanuth (BHuMaHume: ectb Bcero 3 Tuma (Qaiinos
BHYTpPEHHEH aMATH «*.stp», «*.refh, «*.pH).

3) Ucnone3yiite peryasTop 42 mis BeiOOopa (Qaiina, KOTOphIA TpedyeTcs
YAAJINTB.

4) Haxmurte KHONKY YAAJIUTh U YIaIUTe BIOpaHHBIN (aii.

2. Vnanenue ¢aiioB U3 BHyTPEHHEN aMSTH.

Haxmure KHOHKy = VYnpapjeHusi JMCKAMH M HCIIONb3yiTe

peryssaTop 42 o oTkpeiTHs BHemHero aucka «Disk Dy». B mpomnecce
yaanenus (aiia WM TalKd MCIONb3yHTe peryisrop 42 s Beibopa
daiina WM manku, KOTOpble TpeOyeTcs yOaiuTh, ¥ HAKMHUTE KHOIIKY
YaaauTh U1 yaaneHus BBIOpaHHOTO (aiiyia Wiu Manku.

16
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12. CoxpaHeHue n ucnonb3oBaHue MHGopmaLum RIGOL

IlepenmenoBanue (pailia UM NANKH

Omneparusi epeMMEHOBaHUsI JOCTYIHa TOJIKO Ha BHeEHIHeM HakomwuTene. [lepen
WCIIONb30BaHUEM JTaHHOW (pyHKIMHU yoemuTech, uto USB-IHCK MOIKITIOUEH.

HaxxmMute  KHONKY = VupaBleHusi JAMCKAMH M  HCIOJb3yiiTe

perynsTop 42 i oTkpeITUs BHemHero aucka «Disk Dy. TIpomomkaiiTe HCIOIbE30BaTh
perynsarop 42 s BeIOOpa (aiia WIM Hanku, KOTOpble TpeOyeTcs HepeMMEHOBaTh,
3areM Haxkmure KHOnKy [IlepemMeHoBaTh 111 OTKpBITUA  HHTepdeiica
nepenMeHoBaHus. O MoOIpoOHBIX AEHCTBUSIX unTaiiTe B myHKTe «Co31aHMEe HOBOIO
(daiina nim mankmw».

OuYncTKa JOKAJILHOW NMAMATH

Haxwmure KHOHKy = VupapJjenusi JMcKaMH u 1ocie Bbidopa «Local Disk»

MEPEKIIIOYUTECh Ha CIEAYIOIy0 cTpaHully MeHio. Haxkmurte kHOonky besomacHoe
ouncrka > IMoaTBEpANTH, TeM caMbIM MOKHO YIAIMTh BCE COXPAHEHHBIE BO
BHYTpEHHEH maMsATH (aiibl W HACTPONKH, BMECTE C STHUM HpUOOp BEpHETCS K
YCTaHOBKAM 10 YMOJYaHHUIO.

17
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RIGOL

3aBoJACKHEe HACTPOMKH

12. CoxpaHeHue u ucnonb3oBaHue MHGopmaLum

Haxmure KHOHKy = YCTaHOBKM 110 YMOJYAHWIO U TIpUOOp BEPHETCA K

3aBOJICKMM ycTaHOBKaM. [TonpoOHOCTH B TaOIuUIe HIDKE.

18

Tabmuma 12-2. 3aBoAcKie HACTPOUKH

Hactpoiiku ropuzonrtajabHoii cuctembl (HORIZONTAL)
Hactpoiikn BeprukaabHoii cuctembl (VERTICAL)

Hacrtpoiikn nonxy4yenus (Acquire)
Hacrtpoiikn 3anycka (TRIGGER)
Hactpoiiku oroopaskenus (Display)
Hacrtpoiiku kypcopos (Cursor)
Hacrtpoiiku coxpanenus (Storage)

Hacrtpoiikn BcnomorareabHbIx pynknui (Utility)
Hacrtpoiikn matemarudeckux Borauciennii (MATH > Onepanun)
Iporokoabnoe nexonupoBanue (Decodel, Decode2)

Hactpoiiku onopuoro curnana (REF)

lopuzonranbHas pa3Beprka
T'opu3oHTaIBHOE OTKIIOHEHUE
3asepKKa pa3BepTKH

Tun pa3sepTku

1 us

0s
BrikmroueHo
Y-T

Macmirab pa3BepTku

I'pyGas mHacTpoiika

OTaJ0H rOPU30HTAILHONU CUCTEMBI

OTHOCHUTEIBHO IIEHTPA dKpaHa

MaciTtad BepTUKaIbHOM CUCTEMBbI 1V

BeprukanbHOe OTKIIOHEHHE ov

Cocrossane CH1 OTKpBIT

Cocrossaue CH2 OTKpBIT

CBs13p KaHaa [TocTosHueIM Tok DC
OrpaHuyeHue NOoJI0CH MPOIYCKaHUS Brixiroueno
Koaddunuent ocmadienus npooankoB  1X

Macmira® aMIuuTyas! I'pyGas mHacTpoiika
Enununa n3mepenus kanana \4

Cnioco0 nosy4eHust

OOBIYHBIA

Crioco6 BBIOOPKH

B pcajibHOM BpCMCHU

I'myOuna namstu

ABTOMaTHYECKHA
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12. CoxpaHeHue n ucnonb3oBaHue MHGopmaLum RIGOL

CrimaxuBanue Brikiroueso

Bupn 3anmycka 3amyck o GppoHTy
Hcrounuk 3amycka CH1

Tun ¢pponra [lepennuit GppoHT
Tun 3amycka ABTOMaTHYECKHU
Cas3b 3amycka [TocrostauBI TOK DC
Bpewmst G110KkupoBKY 3arrycka 100 ns
[Ilymononasnexnue BrikitoueHno

Bun otobpakenus BexTops!

Bpewms nociecseuenus MuHUMaJIBHOE 3HAYEHUE
SpxocTh curnana 50%

Cerka 3KpaHa &

SIpkocTh ceTkn sKpaHa 50%

Bpewms otoOpaskeHus MeHIO He orpannueno

KypcopHnslii pesxum BrixntoueHo
Py4Hoii pexxum

Tun xkypcopa X
Hcrounnk CH1
Enununa n3mepeHns ropu30HTaIbHON s
CHUCTEMBI

CurA -4*1 pus
CurB 4*1 pus
Pexum ciieskeHust

Kypcop A CH1
Kypcop B CH2
CurA -4*1 ps
CurB 4*1 us

Bun coxpanenus CoxpaHeHHEe TpacKTOPUH

Hactpoiika nopros

Tun kondurypamuu cetTu DHCP, aBromaruueckwii [P
USB o6opynoBanue Kommsrorep

3ByK

3ByK Brixntouen

19
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RIGOL 12. CoxpaHeHue u ucnonb3oBaHue MHGopmaLum
Tect Pass/Fail
Pazpemuts Tect BrikitoueHo
Hcrounmk CHI1
Onepanus BrikimroueHo
Hacrtpoiika ropu30HTaIbHON CUCTEMBI 0,24 div
Hacrtpoiika BepTUKaIbHON CUCTEMBI 0,38 div
OTto6paxkenne nHGopmanuu BrIkiroueHo
OcTaHOBKa IOCIIC BRIBOAA BrikmoueHo
BriBox [IpoBan
3anuch curLaJja
Pexum BrikmroueHo
3anuch
Koneunsrii kaap (ppeiim) 4064
Onepanus BrikimroueHo
BpemenHoii nHTEpBaN 100 ns
MakcumanbHOM ~ KonMuecTBO — Kaapo 4064
(bpeiimoB)
Bocnpoussenenne
Onepanust BrikiroueHo
Pexxum BocnpounsBeneHus 291070507 5050307
BpeMmenHoii nHTEpBaN 100 ns
Havanenslii kaap 1
Mertka BpeMeH! BrixntoueHo

20

Pe:xum anasmnsza

PexxuMm ananuza

AHanu3 1o TpaeKTOpUH

Br160p ncrounuka

CH1

Pexxum TpaekTopuun

Texyuuii kaap

Texyuuii kaap

1

OrobpaxeHnue madioHa Bxroueno

Mertka BpeMeHU Brikiroueno
HacTpoiiku cucremMbl

BeprukanbHoe pacimpeHue Yposens 3emau GND

biiokupoBka skpaHa

Her nactpoek

Bpewmst Gr1oxkupoBKH 3KpaHa

Brikinroueno

Aux

BriBox 3anycka

Omneparust BrikiroueHno
A+B

HcTtounuk A CH1
HcTtounuk B CH1
Husepcus Brikiroueno
BeprukanbHblii MaciiTad 2V
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12. CoxpaHeHue n ucnonb3oBaHue MHGopmaLum RIGOL

A-B

HcTtounuk A CH1

HcTtounuk B CH1

NuBepcus BrikitoueHno

BeprukanbHblii MaciiTad 2V

A*B

Hcrounuk A CH1

Hcrounuk B CH1

NuBepcus BrixntoueHo

BeprukanbHblii Macmrad 2U

A/B

Hcrounux A CH1

Hcrounuk B CH1

NuBepcus BrikitoueHno

BeprukanpHbiii MacTad 2U

FFT

Hcrounuk CH1

[TapameTp BEpTUKAIBHOIO OKHA Rectangle (mpsMoyroabHUK)

OTtobpakeHue Paznenennslii s5xpan

BeprukanbHas mkana dB

BeprukanbHblii MacmTad 20 dB

TlopuzoHTanbHEI MacITad 2,5 MHz/div

YacroTa BEIOOPKH 100 MSa/s

Jlornyeckue GpyHkuun

OyHKIUA AND

HcTounnk A CH1

HcTtounuk B CH1

NuBepcus BrikitoueHno

Beprukanbhblii MaciiTad 1U

[Toporosoe 3HaueHne A oV

IToporosoe 3naueHue B ov

JlonoJiHUTe IbHBbIE BBIYHCICHUS

dopmyiia BrixntoueHo

Beipaxenue CH1+CH2

Beprukanbublii Mmaciitad 2V
Hporokomshoe nexomuposanne (Decodel, Decode2)

Tun nekonupoBaHus [TapannenbHOE IEKOAMPOBAHUE

Cocrossane BUS BeixiroueHo

Cucrtema cuuciieHus! 0TOOpaKeHMsI HlecTHanuarepuyHoe 0TOOpaXKeHue

CwMmenieHue 0

[Toporosoe 3HaucHME 0

IMapanesbHOE 1eKOAUPOBAHNE
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12. CoxpaHeHue u ucnonb3oBaHue MHGopmaLum

Kanan Bpemenu

Hert

Tun ¢pponTa

[Tepennauii ppoHT

[[InpuHa muHbBI

1

Texymumii Out 0

Kanan CHI1
RS232

X CH1

RX CH2
[lonspHOCTH OO0brunas
[Mopsimok 6ut LSB
CxopocTh nepefauu JTaHHbIX 9600 bps
Hluprna OuTa JaHHBIX 8
CrormoBeIit OUT 1
[IpoBepka Ha YETHOCTH HET

ITakeT gaHHEIX BrikimroueHo
CTONOBBINM CHMBOJI TTAaKeTa TAHHBIX 00 (NULL)
12C

SCLK CH1

SDA CH2

SPI

Kanan SCLK CHI1

Tun ¢pponra SCLK [epeauuit ppoHT
Kanan SDA CH2
[Momsiprocts SDA Hwuzkas

Hactpoiiku kanana REF1
Texyuuii kaHan REF1
Br160op ucrounuka CH1

Hacrpoiiku usera

22

Csemno-cepslit

PykoBoacTBo nonb3osatena DS2000



13. Hactpoitka pyHKLMOHMpPOBAHUA CUCTEMDI RIGOL

13. Hacrpoiika (pyHKIHUOHHUPOBAHUSA CHCTEMBI

Coneprxanue JaHHOM TJIaBbI:
B VcraHoBKa AUCTAaHIIMOHHBIX HHTEP(EHCOB
B Cucrema
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RIGOL 13. Hactpoitka PyHKLMOHMPOBAHUA CUCTEMDI

YcTaHOBKA JUCTAHIUOHHBLIX HHTEP(euncoB

Ocmnorpadst cepunt DS2000 moryT ycranasiuBarh cBs3b ¢ [1K uepes mmubr LAN,
USB u GPIB (ucnons3ys agantep USB-GPIB, npenoctasnsemsiit RIGOL). Ilepen
HCIOJIb30BaHUEM YIAJIEHHOTO UHTep(delica mpouTuTe HHGPOPMALIUIO O KOH(UTYpaIUU
COOTBETCTBYIOIIETO HHTEpdetica (TmopTa).

Hacrtpoiika LAN

Haxxmure KHOHKy = Hacrpoiiku nopra > Hacrpoiikm LAN 111 OTKpHITHS

MeHI0 HacTpoek LAN. Bbl MOKeTE TPOCMOTPETh COCTOSIHUE MOJKJIIOYEHUS K CETU U
napaMeTpsl KOHPUTYPALUU CETH.

MNetwork Status+

Current IP+ P Config tic IP Config
Config Type + C Address: 00-19-AF-30-00-00
+ VISA Address: TCRPIP 17216211 ISTR

VISA Address DHCP: | e P Address

IP Config Type
Status+

Cocrtosinue cetn
Hcnonp3ayiiTe ceTeBoi kKabenb Il MOAKIIOYCHHS ociiuiorpada K JIOKaTbHOW CeTH.
CereBoii mopt ocimuiorpad HaxoauTces Ha 3aaHel nanenu. Ociumiorpad, ucxoas u3
TEKYIIETO COCTOSIHUS CETH, MOKET 0TOOpakaTh CIEIYIONTYI0 HHPOPMALIUIO:

e Konogurypanus ceru Boinonanena! (Net Config Success!)

e [lonyuenue IP...(Acquire IP...)

e Kougumukr IP! (IPConflict!)

e Her nogxmrouenust! (Unconnected!)

e Ommubxka xkordurypanun DHCP! (DHCPFail!)

e Ommubka onpenenenus coctosinus! (Read Status Fail!)

Tun koupurypanuu IP (DHCP)

Ectb Tpu Tuna xondurypanuu IP 3ro DHCP, aBromatnueckuii IP u crarnueckuii IP.
[Tpu pa3ubix THNAx xKoHurypammu IP xonpurypamus [P-agpeca m Apyrux ceTeBbIX
IIapaMeTPOB TAKKE OTIIMYAETCS.

2
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13. Hactpoitka pyHKLMOHMpPOBAHUA CUCTEMDI RIGOL

Haxmute kHonky THI KOHQHMIypamMu ¥ UCIOJb3yHTe perynsatop*d s Beibopa
«DHCP», 3aTeM Ha)XMHTE PEryisaTop 42 11 BKIIOYEHHS BHIOPaHHOTO THIA. Bo Bpems
pabotsl Tuna koH¢urypauuun DHCP DHCP-cepBep Tekymiel ceTu NpHcBauBaeT
ocimuiorpady [P-aapec u qpyrue ceTeBbie mapaMeTphl.

> N
D) ; Corfig
K/ DHCP |

o Ao 1P
Static P

Tun konpurypanuu IP-agpeca (aBromarnueckuii IP)

Haxmute kHonky THI KOHQHMIypamuMu M HCIOJb3yilTe perynsatop*d s Beibopa
«ABroMaTnueckuii IP», 3aTeM HaXMHUTE PETYIATOP 4 ISl BKIFOYEHHS] BHIOPAHHOTO
tuna. Bo Bpems paGorel Tuna koHgurypanun «Asromarnueckuit IP», tum DHCP
BBIKJIIO4aeTcsl B pyuHyro. C mpaBoil CTOpoHBI 3kpaHa nossistorcs kHonky I3 u
DNS. Ilonb3oBarens MOXET caM ycTaHaBiIMBaTh LUI03 U aapec DNS cepsepa. B
pexxume «ABromarmueckuid IP» ocummmorpad, cormacHo Tekymied KoH(UTYypanuu
cetd, apromaruuecku momydaetr I[P-aapec B pamkax ot 169.254.0.1 g0
169.254.255.254 u macky cetu 255.255.0.0.

Tun konpurypanuu IP-agpeca (crarnueckuii IP)

Haxmute kHonky THI KOHQHMIypamuMu M HCIOJb3ylTe perynsatop*d s Beibopa
«Crarnueckuii IP», 3aTeM HaXMHUTE PETYJIATOP 42 IS BKIIOYEHHUS BHIOPAHHOTO THIIA.
Bo Bpems pabGorbl Thna koHpurypammm «Crarmdeckuit IP» Tumer DHCP wu
Apromatnueckuii [P BwikimtowaroTcss BpyuHyro. C  mpaBodl CTOpPOHBI AKpaHa
nosBisitorca kHoniku IP-aapee, Macka moxacermn, w3 u DNS. B 310 Bpems
MOJIH30BaTENb MOXKET caM yCTaHaBHBaTh [P-anpec ocimiorpada u apyrue ceTeBble
rapaMeTphl.

1. ¥Ycranoska IP-agpeca
®opwmar [P-aagpeca — nnn.nnn.nnn.nnn, rae Auanas3oH nepseix nnn ot 0 1o
223 (xpome 127), auama3oH ocraibHbIXx Tpex nnn ot 0 go 255.
Pexomennyercsa y3Hare y Bamero cereBoro agmunucrtparopa IP-agpec,
KOTOPOW MOKHO HCITOJIB30BAaTh.
Haxmute knomky IP-agpec u ucmomb3yiiTe perynsTop 4 mis BBO#a
Tpedyemoro  IP-ampeca. JlaHHas  HacTpoilka  COXpaHseTcs  Ha
SHEPrOHE3aBUCUMYIO IaMATb. Eciaum mapamerp «YCTaHOBKH HOC]Ie
OTKJIIOYEHHUsI JIEKTPOIHEePrum» ycTaHoBIeH Kak «[Iponutoe 3HaueHue»,
TO mpu BKiItoueHuu npuodopa ycranopku DHCP u ABromaruyeckuii IP
OyIyT HaXOAWTHCS B BBIKIIOUEHHOM COCTOSIHWM, W OcIuniorpad
aBTOMAaTUYECKH 3arpy3HUT paHee YCTaHOBIEHHBIN [P-anpec.

2. YcTaHOBKAa MACKH HOACETH
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RIGOL 13. Hactpoitka PyHKLMOHMPOBAHUA CUCTEMDI

dopmar Macku MOJACETH — hnn.nnn.nnn.nnn, rjae avanazoH nnn ot 0 xo
255. Pexomennyercs y3HaTh y Baillero ceteBoro agMHUHHCTpAaTOpa MackKy
HOZICETH, KOTOPYIO MOYKHO HCIIOJIb30BATh.

Haxxvure kHonmky Macka NOACETH M HCHOJNB3yHTe perynstop 42 mis
BBOJa TpeOyeMoM Macku mojceTd. JlaHHas HAcCTPOMKa COXpaHSAETCs Ha
DHEPrOHE3aBUCUMYIO IaMsATh, €CIM IapaMeTp «YCTAHOBKH IHOCJIe
OTKJIIOYEeHHUS! JIEKTPOIHEPIrum» yCTaHoOBIEH Kak «lIponuioe 3HaueHue»,
TO mpu BKiItoueHuu npuodopa ycranoBku DHCP u ABromaruyeckuii IP
OyIyT HaXOAWTHCS B BBIKIIOUEHHOM COCTOSIHWM, W OcCImniorpad
aBTOMAaTHUYECKHU 3arPy3UT PaHEE YCTAHOBICHHYIO MACKY MOICETH.

YcraHoBKa 1032

B pexume aBromarnueckoro IP wim cratmueckoro IP Bbel Moxere ycraHaBiuBaTh
ILTIO3.

dopmar nuIo3a — nnn.nnn.nnn.nnn, rjae Auana3oH nepssix nnn ot 0 xo 223 (kpome
127), nnana3zoH octaibHbIX Tpex nnn oT 0 1o 255. Pekomenayercs y3Hars y Barmero
CETEeBOTr0 aAMUHHUCTPATOPA aPEC LIUTI03a, KOTOPBIA MOYXHO HUCIOJIb30BaTh.

Haxmure knonky I3 u ucrnions3yiite perynsrop 42 11 BBoga TpeGyemMoro aapeca
nuiro3a. JlaHHas HacTpoMKa COXpaHSAETCs HAa JHEPrOHE3aBUCHMYIO NaMSATh, €CIU
IapaMeTp «YCTAaHOBKH IOCJIe OTKJIOYCHHUs] IEKTPOIHEPrHHM» YCTaHOBIEH Kak
«[Iponmoe 3HaueHue», TO TMpH BKIoueHUH mpubopa yctaHoBku DHCP u
ABromatnyeckuii IP Oynyr HaxoauTbCs B BBIKJIIOUEHHOM COCTOSIHUM U
ocumutorpad aBTOMaTHUECKH 3arPy3HUT paHee YCTAHOBICHHBIN aJipec MUTI03a.

YcraHoBKa 10OMEHHOIO cepBepa

B pexume aBromarnueckoro IP wim cratmueckoro IP Bbel mMoxere ycraHaBiuBaTh
azipec JOMEHHOTO cepBepa.

dopwmar aapeca JOMEHHOTO CEpBEpa — NNn.nNN.nnN.nNn, IAe JUana3oH NepBbIX nnn oT
0 mo 223 (kpome 127), nuana3zoH ocTaibHBIX Tpex nnn oT 0 1o 255. Pexomenayercs
y3HaTh y Barero cereBoro agMHHHCTparopa aJpec AOMEHHOIO CepBepa, KOTOPbII
MO’KHO HCII0JIb30BaTh.

Hasxmute knonky DNS u ucnons3yiite peryastop 42 ais BBoga TpebyeMoro aapeca
TOMEHHOTO cepBepa. OOBIUHO TMONB30BATENII0 HE TPeOyeTCs HAacTpauBaTh aapec
JIOMEHHOTO CepBepa, IO3TOMY JIaHHBIN MapaMeTp MOXKHO MPOITYCTUTb.

IToacka3ka

® Korma Bce 3 mapamerpa koH(urypammu [P BKIIOYEHBI, NPUOPHUTET
KOH(HUTypaluu mapaMeTpoB pacmpesensercs cienyromum oopazom: «K DHCPy,
«apromarudeckuit IPy», « ctarudeckuii IP».

® Bce T1pu mnapamerpa KoHpurypauuun IP He MOryr OBITH BBIKIIOYCHBI
OJTHOBPEMEHHO.

[IpuMeHeHne yCTAHOBOK MapaMeTPOB CeTH

4
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13. Hactpoitka pyHKLMOHMpPOBAHUA CUCTEMDI

Haxwmure xnHonky IIpMMeHMTBH [UIsi BCTYIUIEHMsS B CHJIy TEKyIIMX IIapaMeTpOB
KOH(Urypaluu CeTH.

BoccraHoBiieHre napaMeTpoB ceTH
Haxxmute xHONKy BoceTaHOBHMTB /17151 BO3BpaTa MmapamMeTpoB KOH(UIYpalUu CETH K
COCTOSIHUIO 110 YMOJYaHHUIO.

MAC aapec
Y xaxpgoro ocuuwwuiorpada coir cobctBeHHsli MAC ampec. Korma mnpubopy
npucBauBaercs [P-anpec, oH Bcerga pacno3Haercs B cetu ¢ nomousio MAC anpeca.

HMeckpuntop VISA

OtoOpaxkaer neckpuntop VISA, KOTOpwIi B JaHHBII MOMEHT HCIOJb3YyeTCA
ocruiorpadom.

PykosoacTteo nonb3osatensa DS2000
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RIGOL 13. Hactpoitka PyHKLMOHMPOBAHUA CUCTEMDI

USB ycrpoiicTtBa

Ocmworpad MoxkeT ycranaBmuBaTh CBsi3b ¢ [IK wmimm PictBridge-coBmecTumbiM
npuHtepoM uepe3 nopr USB Device, pacnonokeHHslli Ha 3agHeil na”enu. Bam
HY)KHO HacTpawBaTh ocuwuiorpad s TOro, 4YToObl OH OBUI COBMECTHUM C
Pa3NUYHBIMH BUJAMH 000PY/IOBaHHS.

Haxxmure KHOHKy = Hacrpoiikn nopra = USB ycTpoiicTBa 1 ucmomns3yiite

perynsrop 42 1uis BIGOpa THIIA 060PYIOBaHUS.

® KoMmmbioTep: B JaHHOM PEXHME OCHWLIOrpad yCTaHABIMBAET CBSA3b C
PC.

® PictBridge: B mamHoMm pexume ocrwuiorpad yCTaHABIWBAaeT CB3b C
PictBridge-coBMeCTUMBIM TPHHTEPOM.

Hacrtpoiika agpeca GPIB

Bo Bpems ympasnenuss ocumiuiorpagom mnocpernctsom GPIB Bam HeoOxomumo
ucnons3oBark amantep USB-GPIB (mokymaercss OTHENBHO) st JOOABICHHS
ocmmniorpady waTepdeiica GPIB.

Ecmn wHyxHO ycraHoButh anpec wuHTepgeiica GPIB, TO HaXMUTE KHOIKY

= Hacrpoiiku mnopra 2 GPIB u ucnonssyiite perynstop & mns BBoza

Tpedyemoro anpeca. [lo ymonuanuto 1. Jluanazon nacrpoiiku ot 1 go 30.
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13. Hactpoitka pyHKLMOHMpPOBAHUA CUCTEMDI RIGOL

Cucrema

3ByK

Korz[a 3BYKHM BKIJIIOYCHBI, BO BpPCMsA OCYIICCTBIICHHA OIICpallii MCHIO WU IIpU
MOSIBJICHUHM HallOMHHAHHUA BBl MoXkeTe YCJIbIIATh 3BYK.

Haxxmure KHOHKy > 3Byk n BBI6epI/ITe (BKITFOYUTH) WITH (BBIKJIFOUHTD ).

ITo YMOJIYAaHUIO 3BYKH BBIKJIFOYCHEI. KOFI[a 3BYKHW BKIIIOYCHBI B HMUJKHCM IIPABOM YTIIY

JKpaHa 0TOOpa)kaeTcsi HKOHKa I[I/IHaMI/IKan.

A3BIK

Ocuumtorpad MOANEPKUBAET MHOXKECTBO SI3BIKOB MEHIO, CHCTEMY IIOMOIIU H
MOJICKA30K HAa aHIVIMMCKOM U KUTAHCKOM A3BIKaX.

Haxxmute KHOMKY 2 SI3bIK W WCTONB3yHTe peryasTop 42 m1s  BEIOGOpa

TpeOyeMOoro s3bIKa, 3aTEM HAXKMMTE Ha Peryinsartop 42 s yCTaHOBKH BHIOPAHHOTO
s3bIKa. B HacToOsAmMA MOMEHT MOXHO BBIOpATh CIEAYIOIINN SI3bIKU: KUTAUCKUHN SI3bIK
(YIpoLIeHHOE MUChbMO), KUTANCKUN S3bIK (TPAAUIMOHHOE MHUCHhMO) U AHDIMKWCKHM
A3BIK.
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RIGOL 13. Hactpoitka PyHKLMOHMPOBAHUA CUCTEMDI

Nudopmanus o cucreme

Hasxmure KHOHKy = Cucrema > Hudopmanus o cucreMe s IPOCMOTpA

uHpopManuu O Bepcuu M mpoumBke ocuuiorpada. Mudopmanus o cucreme
BKJTIOYAET B ce0s MHPOPMALINIO, TIOKA3aHHYIO HAa PUCYHKE HUXKE.

em Information

OGIES

UltraYision

BoccranoBiienue HACTPOECK II0CJI€ OTKJIIOYCHUA NMHUTAHUA

Brr MOXCTC YCTaHOBHUTD BOCCTAHOBJICHHUC CHCTCMHBIX HAaCTPOCK IOoCJIC
BO300HOBJICHUS pa60TI)I, KOTOPBIC HCIIOJb30BaJI OCIII/IJ'IJ'IOFpa(b J0 OTKIJIIOYCHUA
IIUTaHUA.

Haxxmute KHOIKY > Cucrema ~ BoccTaHoBjieHME HACTPOEK IocJe

OTK/IIOYEHHs] MUTAHMA 15 BblOOpa «BoCCTaHOBUTH MpPONUIbIE HACTPOMKH» (IO
yMon4aHuio) uiu «Het HacTponkm».
® BoccTaHOBUTH MPONUIbIE HACTPOMKH: BOCCTAHOBJIEHUE HACTPOEK CUCTEMBI,
KOTOpbIE€ OBLIN YCTAHOBJIEHBI 10 OTKIIOUEHUS TUTaHMSL.
® Her HaCTpOMKHU: BOCCTAHOBJIEHUE 3aBOICKUX HACTPOEK CUCTEMBI.
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13. Hactpoitka pyHKLMOHMpPOBAHUA CUCTEMDI

CucremHoe Bpems

CucremHoe BpeMs OTOOpakaeTcsi B IPaBOM HIDKHEM YDy 53KpaHa B (opmare
«hh:mmy (gacer:muHYTBI). BO BpeMs pacmedaTKd WM COXPAaHEHHUS 3/1eCh
oToOpakaeTcs BpeMsl BbIBoJa MH(GOPMAIIMK HA IPUHTEP WJIM HAKOTTUTEIb.

Haxxmure KHOHKy = Cucrema 2 CucremHoe Bpemsi 2 CHcTeMHOe BpeMs

AJId OTKPBITUS MCHIO CJICOAYIOIICTO BU/A:

14:47:24

3eneHbIM LIBETOM Ha PUCYHKE IOKa3aH BbIOpaHHBIM mapameTp (Hampumep, 2012),
WCIIONB3yHTE PEryisaTop 42 i M3MEHEHHs W HaXMuUTe 4 I 3aBepIIeHUs BBOJIA.
Bpemss usmensiercss B cienyromem mopsake: [oxg (2012) —Mecsir (03) — Ywucno
(23) ~Yac(14) —=Mumnyra (47) —CexyHnpa (24).
Jlnana3oH HACTPOWKH KaKJIOTO TTapameTpa:
® Jox or 2011 1o 2099
Mecsu: 01-12
Uucno: 01-31 (28, 29 unu 30)
Yac: ot 00 mo 23
MunyTta: ot 00 10 59
Cexynpaa: ot 00 10 59

Haxwmure kHonky IIpuMeHMTH 111 BCTYIUIEHMSI B CHIIy TEKYLIMX [ApaMeTpoOB U
BpeMsi, 0TOOpakaeMoe B IPAaBOM HUKHEM YINIy IKpaHa, U3MEHUTCS.
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RIGOL 13. Hactpoitka PyHKLMOHMPOBAHUA CUCTEMDI

JKpaH

[Tpu mepexoxme ocuwmiorpada B PeXHM OXHIAHHUS CITYCTS YCTaHOBJICHHOE BpEMs
3aIycKaeTcst OJIOKMPOBKA dKpaHa.

Haxxmure KHOHKy = Cucrema > DKpaH I OTKPBITHS MEHIO OJOKMPOBKH

skpaHa. B pexume «Het HacTpoliku» B KauecTBe OJOKMPOBKU IKpaHA HCIOJIb3YETCS
norotunn RIGOL.

HaxxmMute Bpemsi 010KMpPOBKH 3KpaHa /i BbIOOpa BpPEMEHH, IMOCIE HCTCUCHHS
KOTOporo OyzeT 3amyckarbes OnokupoBKa 3kpaHa. Eciu BbiOpaTh «BblkitoueHo», To
XpaHHUTEIb dKpaHa He Oy/eT 3amycKaThCsi. MOXXHO yCTaHOBUTH BpeMsi | MuH., 2 MUH.,
5 muH., 15 muH., 30 MuH., 45 MuH., 60 MuH., 2 Yaca WJIM 5 9acoB.

10
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13. Hactpoitka pyHKLMOHMpPOBAHUA CUCTEMDI RIGOL

ABTOKOPpPEKTHPOBKA

C nmomoipio nporecca aBTOKOPPEKTUPOBKH MOKHO OBICTPO MPUBECTU OcHMILIOrpad
B COCTOSTHHME TTOJTHOM TOTOBHOCTH U MOJIYy4YHUTH CaMbI€ TOYHBLIC U3MCPCHHA. Brl Mmoxkete
B JIFOOOM MOMEHT 3alyCTUTh JAaHHBIM TPOLIECC, B OCOOEHHOCTH, €CIIM Auarna3zoH
W3MEHEHMSI TeMIEepaTrypbl OKpysKaromen cpenbl paBeH win npebimaer 5°C. Ilepen
3aIlyCKOM TIpOIecca aBTOKOPPEKTHPOBKH YOeauTech B TOM, YTO OCIHILIOrpad
pasorpet uinu paboTaeT Ha NpoTsHKeHUH Oosiee 30 MUHYT.

OTKIIIOUnTE BCC MNOAKIHOYCHHBIC KaHaJIbI n HaXXMHUTC

KHOIIKY > ABTOKOPPEKTHPOBKA, II0CJE 3TOTO0 Ha 3KpaHe OTOOpasUTCs

uHTEpQEiic aBTOKOPPEKTUPOBKH, MOKa3aHHBII HA PUCYHKE HIKE.
RIGOL Um0 v 100 : SE—— i

=
S
=
o

UTILITY

SELF CAL

Haxxmute kHonky Havars, 1 ocumsuiorpad HauHeT MpoLecc aBTOKOPPEKTUPOBKHU.
Haxxmute xHOnKy BBIATH U1 TOro, uyTtoOBl B J11000€ BpeMsi OCTaHOBHTBH IPOLECC
aBTOKOPPEKTUPOBKHU U BEPHYTh B MPEABIAYIIEE MEHIO.

Buumanue: B nmponecce aBTOKOPPCKTHUPOBKHU OOJIBIIIMHCTBO KHOIIOK MEHIO HE
AKTHUBHBI.

11
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RIGOL 13. Hactpoitka PyHKLMOHMPOBAHUA CUCTEMDI

Aux BBIBOJ

[Tonp3oBarens MOXKET YCTAHABIWMBATH THUII CUTHAJA, BBIXOSIIUN dYepe3 pa3zbem
[Trigger Out], HaxoasmMiics Ha 3aJHEN TAHEIH.

Haxxmute KHOHKy = Aux BBIBOJI /I BEIGOpa TPeOyeMOro THIIA CUTHAJA.

1. BmiBoa 3amycka
B TtakoMm pexume, Korma ocmmuniorpad OCYIIECTBISIET OIWH 3amycK,
BBIBOJUTCSl  CUTHAJI, OTpPa)aloOUIMM TEKYyIIyld CKOpPOCTh 3axBara
ocruniorpada.

2. BoiBoa Tecta Pass/Fail
B Takom pexume, Korma ocmwuiorpad ompeneNser CUTHal, He
npomenmuii Tect Pass/Fail, BeIBoguTCst OMUH UMITYILCHBIN cUrHAN. Ecim
TAaKOW CHUTHAJI NepeAarb Ha JPYryl0 CHUCTEMY VYIIPABICHHS, TO MOYKHO
MPOCMOTPETH PE3YyJIbTaThl TECTA.

12
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13. Hactpoitka pyHKLMOHMpPOBAHUA CUCTEMDI RIGOL

Yunpasjenue onuusiMu

Ocmwmorpadsl  MPEAOCTABISAIOT OONBINON BBIOOP ONIMEA IS YIOBICTBOPCHHUS
Bammx pasnmuHblx TpeOoBaHUWil mpoBeneHus m3Mmepennid. Ecim Bam HeoOxommmo
KyIHTh KaKyl0-JIMH0O OILUIO, CBSDKUTECH C TeEXHHUECKUM otaenoM komnanuu RIGOL
WM ¢ JgwiepoM. Bbl MoOXeTre NpPOCMOTPETh YXKE YCTAHOBJIEHHBIE OMNIMU
ocuiorpada mocpecTBOM MEHIO WIN K€ aKTUBUPOBATh CEPUNHBIM HOMEP TOJBKO
YTO KYIIJIEHHOM OILIHH.

Haxxmure KHOHKy = Onnuu, 3areM HAKMATE KHONKy TeKyliue ONMIMH s

IPOCMOTpa YK€ YCTAHOBJIECHHBIX ONIMH ocmuuiorpada M COOTBETCTBYIOIIEH
uHpopmanmu. Haxkmure KHONKY YCTaHOBKA ONIMHU /I Iepexofa B MEHIO
AKTUBALIMM CEPUIHOIO HOMEDA.

® lluTepdeiic pemakTUpOBAaHWS: HaKaTWE OSTOW KHOMKHA  OTKPHIBAET
uHTEepdeiic BBOJA CEpUHHOTO HOMEpA, MOKa3aHHBI Ha PHCYHKE HIKE.
Wcnonesyiite perymsatop 40 and  BeIOOpa CHMBOJA — BHPTYaJbHOMN
KJIABUATYpBI U HAKMHUTE 4 JU1s BBOIa 3TOTO CHMBOJIA.

O&nacTb BBOJA CEPHITHOTO HOMepa OGnacTs BEIGOpa CHMBOIOB

® Backspace (Bo3Bpar Ha OfHY TO3HUINIO): HAXKATHE STOW KHOIKH yHalseT
OZIMH 3a JPYT'MM CHMBOJIBI U3 «00IaCTH BBOAA CEPUITHOTO HOMEPAY.

® (OuuCcTUTh: HaXKaTHE 3TOM KHONKHU yJalsieT BCE CHUMBOJIBI U3 «oOnactu
BBOJIa CEPUITHOTO HOMEDPAY».

® [IpuMeHUTH: HaXKaTHE STOM KHOIKH aKTHUBUPYET OIMIHUI0 ocuuiuiorpada,
COIVIACHO BBEJICHHOMY CEPUITHOMY HOMEDY.

13
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14. AucTtaHUMOHHOEe ynpaBaeHune RIGOL

14. /IucTaHUMOHHOE yNpAaBJeHHE

EcTb 1Ba cioco6a 1MCTaHIIMOHHOTO YIPABIEHUS OCIMILIOrpadom:

YunpasieHue, 3aipOrpaMMHUPOBAHHOE CAMHUM I10JIb30BaTe1eM

[Tonmp30BaTeslb MOXET OCYIIECTBISTH MPOTPAMMHOE YIIPABICHUE OCIHLIOrpadoM
nocpenctBoM SCPI komany (Standard Commands for Programmable Instruments). 3a
noApoOHOW WHQOpPMAIME O KOMaHAaX M MPOrpaMMHPOBAHUHM OOpamanTech K
«VHCTPYKINH 110 TIPOTPAMMHUPOBAHUIO» TAHHOTO TTPHOOpA.

Hcnonb3oBanue nporpammuoro obecnedyenusi I1IK, nperocraBieHHoe KOMIaHueH
RIGOL niu apyroii komnanuei

[Tonp30BaTels MOXKET HUCIIONB30BaTh MporpamMmHoe obecreuenne Ultra Sigma (st
[1K), npenocraBnsiemoii kommanued RIGOL, nns nmoceuiku komana ocuusuiorpady u
OCYUIECTBJIEHUSI TUCTAHIIMOHHOIO yIpaBieHus. Kpome 3Toro mosnb3oBaresnb MOXKET
UCHoab30BaTh mnporpammHoe obecnedenne kommanun NI (National Instruments
Corporation) mon Ha3BanueM «Measurement & Automation Explorer» wm
nporpammHoe obecnieueHne kommanuu Agilent (Agilent Technologies, Inc.) mox
Ha3zBaHneM «Agilent 10 Libraries Suite» i ocCymecTBIEHHsS AUCTAHIIMOHHOTO
YIpPaBIEHUS OCUUILIOrpadoM.

Ocuumnorpadgsr MoryT yctanaBnuath cBsi3b ¢ [IK yepe3 mmunst LAN, USB u GPIB
(ucmonb3yst amantep USB-GPIB, mpemocrapnsiembiii RIGOL). B nmanHoii rnaBe
Mpe/ICTaBICHa WHPOPMAIHS O TOM, KaK HCIIOJNIB30BaTh MPOTPAMMHOE O00ECIICUCHHE
Ultra Sigma nmis oCymecTBICHHS TUCTAHIIMOHHOTO YIIPABJICHUS OCIHILIOrpadom
gepe3 pasHele MOPTHL. J[nst TOro, 4YTOOBI y3HATh Kak MOJIYYUTh MPOTPAMMHOE
obecrieuenue Ultra Sigma, cBsbkutech ¢ mpopaBuamu kommannu RIGOL wmm ¢
TEXHUYCCKUM OTACIOM.

Coneprxanve JaHHOM TJIaBbI:
B VYnopasnenue uepe3 USB
B Vnpasnenue yepe3 LAN
B Vnpasnenue yepe3 GPIB

PykosoacTteo nonb3osatensa DS2000



RIGOL

Yupasienue uyepes USB

1. IoakiroueHue ycTpoiicTBa

14. AucTtaHUMOHHOEe ynpaBaeHue

Ucnone3yiite USB-kabens mst coenunenust ocumiuiorpada (USB Device) u

xommbloTepa (PC).

YcranoBka gpaiisepa USB

Ocmwmiorpad seisercss USBTMC ycrpoiictBom. [lpeamonoxum, 9To Ha
Bamem koMmmbioTepe yke YCTaHOBJIEHO mporpammHoe oOecmnedenue Ultra

Sigma. Ilocrme mepBOro MPABWIBHOTO TOAKIIOYEHUS ocmmuiorpadga K

kommetorepy (PC) m BriroueHust mpubopa (ocmwniorpad aBTOMATHYCCKU

koHpurypupyercs kak USB wunTepdeiic),

Ha okpaHe [IK mnosButcs

JHUAJIOrOBOC OKHO, OITIOBCIIAOIICE O HAXOXKIACHHUN HOBOT'O 06OPYI[OB3.HH$I, KakK

Ha pucyHke Hike. CrenyiTe HMHCTPYKLUSAM Ha 3KpaHE [UIsl YCTaHOBKU
npaiieepa «USB Test and Measurement Device», HWKe yKa3aHbl IMIard

YCTAaHOBKHU:
Found Mew Hardware Wizard

Thhiz wazeed bl pou rtall soltwaee for

UISE Test and Meastwement Device

e or Noppy disk, inzer it now,

what do pou want the wizand bo do? 1‘JI

() Inatall Bom a kst oo specific locabion [Advanced)

2.

T

] IF pour hardware came with an installation CD

() bl e scsltwsasie svstomaticaly [Fscommandssd]

|| Mot | Cancel

Plaaze choare pow search and installaison aphions.

(T Seanch for the best dives in thess locations

peather ared iommavitide modka. Thee Bt cirves houned vl be inatalled

[#} Dont pearch | vl choose IhedwﬁbnnEﬁ 3#

e diriver pous choose will be the bet match for pour haiderae

Found Hew Hardware Wizard

Iise the check bowss below bo Bmt of expand the defsult cesch, whech mcludes local

Chiostsn thet cpbion b falect the denvce deved bom & kL Windows doss not gusraniss that
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14. AucTtaHUMOHHOEe ynpaBaeHune RIGOL

Found New Hardware Wizard
Please wait while the wizlird installs the software. .. .

% USE Test and Measurement Device

(o7 7

B RN S

A RIEEERNA » iR, ..

£
/

@ USE Test and Measurement Device

Hardware Update Wizard

Completing the Hardware Update
Wizard

The vazaid hat Srwibed sitaling te dolbwane lot

E USE Test and Masdusmant Devnce

ek Firsth b ehocts thes wwzand
7.

Finith

3. Iouck pecypcoB ycTpoiicTBa
Otkpoiite Ultra Sigma, u mnporpaMmHOe o00€CICUCHUE aBTOMATHUYECKH

oOHapyxuT pecypcbl, nomkiatodeHHoro k IIK ocummnorpada. Ber moxere
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USB-TMC

Ha>XaTb I Toucka. B nponecce I1OoHCKa CTPOKa COCTOSAHUA

OyZeT BBIISIETh, KaK TOKa3aHO HAa PUCYHKE HIKE:

4. IIpocMOTp pecypcoB ycTpoiicTBa
Haiinennsie pecypcsr orodpaxkatorcs B karajore «KRIGOL Online Resourcey,
TaKXKe oToOpaskaeTcst Moesb mpudopa u uadopmarms USB nopra, mokazaHo
Ha PUCYHKE HUXKE.

USB-TMC
VI Config Verify All
= EIGOL Online Resource
= A

DriverControl

Other Online Resource

5. IIpoBepka cBsi3H
[IlenxkHuTe TmpaBOM KHONKOM MBIIIM Ha3BaHue pecypca «DS2202
(USBO::0x1AB1::0x04B0::DS2A0000000001::INSTR)» u Bbibepute «SCPI
Panel Control» miast OTKpBITHSI TaHEIH AUCTAHIIMOHHOTO yrpaBieHus. Yepes
9Ty TaHeJIb MOXKHO TOCHUIaTh KOMAaH/bl M CUWTHIBATh WH(POPMALHUIO, KaK
MOKa3aHO Ha PUCYHKE HIKE:

[=|D52202 (USBO: : 0x1AB1: : 0x04B0: :DS2A0000000001: : INSTR) 2012-3-23 16:59:23.0a2  [C|[E]RK]

History Display Current Return Value Current Retuwrn Value Graph

# Connected to: USBO::0x1AB1::0:x04B0: :DS2A0000000001 : - IHSTR
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14. AucTtaHUMOHHOEe ynpaBaeHune RIGOL

Yupasienue yepes LAN

1. IoakiroueHue ycTpoiicTBa
Hcnons3yiiTe ceTeBoil kabenb IUisl COeTUHEHUs ocuuuiorpada ¢ JIOKaabHON
CETBIO.

2. Kondurypanus cereBbIX NapaMeTpoB
Hactpoite cereBble mapameTpsl COIIACHO HMHCTPYKLHH, IIPUBEIACHHOW B
rase «Hacrpoitka LAN».

3. Iouck pecypcoB ycTpoiicTBa

o . LAN .
Ortkpoiite Ultra Sigma, KJ'II/IKHI/ITC, u Ultra Sigma 0TKpOeT MEHIo,

MOKa3aHHOE€ Ha pPHUCYHKe (a). KJ‘II/IKHI/ITG JUIs TIONCKa PECypCcoB

MOAKJIIOYEHHOTO K JIOKAJBbHOW ceTu ociuiorpada. Pecypcbl HaiineHHOTO
000pyIOBaHUs OTOOPA3ATCS B MPABOM OKHE, KakK MOKa3aHO Ha pucyHke (b).
BriGepute TpeGyemoe umsi pecypca i kiikanre ML 115t 106aBITCHS.
Buumanue: eciiu Bam TpeOyeTcst ynanuTh HEHYXKHBIM pecypc, To BbIOepUTe
€ro " KIIMKHUTE JUTSL yOaJIeHus1, TIOKa3aHo Ha PUCYHKE (C).

Create LAN Instrument Resource

Remove

Manmal Input LAN Instrument IP

Auto-detect of LAN Instrument

Seusn

puc. a

Create LAN Instrument Besource

Manual Input LAN Instrument IP

Auto-detect of LAN Instrument

Search

puc. b

PykosoacTteo nonb3osatensa DS2000



RIGOL 14. AucTtaHUMOHHOEe ynpaBaeHue

Create LAN Instrument BResource

Rem ‘wa

TCFIF

Marual Input LaN Instrument IF

Auto-detect of LAN Instrument

Search

puc. ¢

4. IlpocMOTp pecypcoB ycTpoiicTBa
Haiinennsie pecypcsr orodpaxkatorcs B karajore «KRIGOL Online Resourcey,
TaKXKe oToOpaskaeTcst Moesb mpudopa u uadopmarms USB nopra, mokazaHo
Ha PUCYHKE HUXKE.

2 T
LAN GPIB

USB-TMC RS5232

IVl Config Verify All

= RIGOL Online Resource

Other Online Resource

4 *IDN:RIGOL TECHROLS 000000001, 00, 00. 00

5. IIpoBepka cBsi3H
[[lenkauTe mMpaBoW KHOMKOW MBI Ha3BaHue pecypca «DS2202
(TCPIP::172.16.3.183::INSTR)» u BoiOepute «SCPI Panel Controly mms
OTKPBITHSI TTAHETW JUCTAHIIMOHHOTO yIpaBicHus. Uepes 3Ty MmaHedh MOXHO
MOChIIaTh KOMaH/BI U CYUTHIBATh WH(POPMAIUIO, KaK MMOKA3aHO HA PUCYHKE
HIUDKE:

PykoBoacTBo nonb3osatena DS2000



14. AucTtaHUMOHHOEe ynpaBaeHune

'Elnszzuz (TCPIP::172. 16. 3. 183: : INSTE} 2012-3-23 16:06:07. 557

SCFI Command:

#IDN?
o I Send Command Eead Eesponse

Send & Read I: 1 v

History Display Current Return Value

d te: TCPIF::1TZ. 16.3.183: | INSTR

6. 3arpyska matepHet crpanunbl LXI

Jannsie ocomiuiorpadbl orBeyaroT mpuoopHeiM TpeboBarmsM LXI-C. Yepes
nporpammuoe obecniedenne Ultra Sigma (KITMKHUTE TPaBOW KHOMKOW MBIIIN
ums pecypca npubopa u Bbideputre LXI-Web) MoxHO 3arpy3uTh MHTEpHET
crpanuity LXI (wmu BBemute I[P-ampec depe3 wHTEpHET Opaysep s
3arpy3kn crpanunbl LXI). Ha crpanmme ortoOpaxaercs Bcsi Hambonee
BakHast uH(popMauus o npubope, BKIOYAs MOAEIb, NPOU3BOIUTENS,
cepwmitHbiii HoMep, onucanne, MAC anpec, [P-aapec u apyryro uadopmarmio,

KaK IIOKa3aHO HC PUCYHKE HHUKC!

RIGOL

Beyond Measure

|

—-— = |
Metwork
Status

RIGOL Web-Enable DS2000 Series

Welcome
”]i Page

ﬁ Network
Settings
. He

H
ﬁ Security

LXI

Information About This Instrument:

Welcome to Web of DS2000 Series

Instrument Model. DS52202
Manufacturer.  RIGOL TECHMNOLOGIES
Serial Number: | DS2A0000000001
Description: | rigollan
LX1Class: | C
LI Versian: | 1.3
HostName: | rigollan_1.local
MAC Address: 00 19AF 300000
IP Address: | 172.16.3.183
Firmware Revision:  00.00.01
VISA TCPAP String: TCPIPD::17216.3.183INSTR
Auto-MDI Capable: MO

VISA USB Connect Siring:

L Web Identification Indicator J

©2011 RIGOL Technologies, Inc. All Rights Reserved

PykosoacTteo nonb3osatensa DS2000
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RIGOL 14. AucTtaHUMOHHOEe ynpaBaeHue

Yupasienue uepes GPIB

1. IoakiroueHue ycTpoiicTBa
Ucnonesyiite amantep USB-GPIB mns pacmmpenust untepgeiica GPIB u
ucnons3yiire GPIB kabenb 1iis MOIKITIOYeHHS OCIuIorpada K KOMITBIOTEpY
PC.

2. Ycranoska apaiisepa GPIB kapTbi
[IpaBunbHO ycTaHOBUTE [paiiBep NoAKIIOUeHHOW K Kkommbiorepy GPIB
KapThl.

3. Ycranoska aapeca GPIB
VYcranosute aapec GPIB cormacHo WMHCTpYyKIMH, MPUBEIECHHOW B pasene

«Hactpoiika agpeca GPIB».

4. Ilouck pecypcoB ycTpoiicTBa

Otkpoiite Ultra Sigma, KIuKHUTE U OTKpOMTE NaHEelb,

MOKa3aHHYI0 Ha pUCYHKe HIke. KimkauTe KHOMKY «Searchy mis mowncka
pecypcoB unHTepdeiica GPIB, moakimroueHHOro K KOMITbIOTEpy. Pecypchr
HAWJICHHOTO 000PYIOBaHMS OTOOPA3ATCS B MPABOI CTOPOHE ITAHEITH.
RS232 & GPIB Setting
R5232 Setting | GPIB Setting [ Remove oo
GFIB1::18::INSTR

GFIBO hd 0::INSTR W = GPIBO::0::INSTE

.Hyper-:ha.n:uzl Search
TEST

Curyanusi, KOria HeBO3MOKHO AaBTOMATHYECKH HATH pecypchl:

® Bribepure B BbhIBHraromemcs okHe «GPIB::» aapec GPIB xaprsi,
MOKJIFOUEHHON K KoMmmbioTepy. B BbaBuraromemcs okHe «::INSTR»
BbIOepuTe anpec GPIB, ycranoBneHHBIH Ha ocumyutorpade.

® Kimuknute «Test» u mposepsre cBsizb GPIB. Ecnu cBszu Het, TO
CJIEyWTE COOTBETCTBYIOLIUM OTOOPA’Ka€MBbIM UHCTPYKIIHSIM.

5. IIpocmotp pecypcoB ycTpoicTBa
Haxmure «OK» wm BepHurech B ocHOBHOW wuHTepdeiic Ultra Sigma,
HaiineHnsle pecypcbl GPIB ycTpoiictBa oTobpakatorcst B katanore «RIGOL
Online Resourcey.

PykoBoacTBo nonb3osatena DS2000



14. AucTtaHUMOHHOEe ynpaBaeHune

p 4~

LAN GPIB
USB-TMC RS

X
IVl Config Verify All L

] EIGOL Online Resource
= D
90 > (GPIB1::18::INSTR)
IVI Class DriverControl

Other Online Resource

6. IlpoBepka cBsi3n
[IlenxkHuTe TmpaBOM KHONKOM MBIIIM Ha3BaHue pecypca «DS2202
(GPIBO::18::INSTR)» u Beioepute «SCPI Panel Control» mms OTKpbITHS
NaHEJIW JTUCTAaHIIMOHHOTO yIpasiieHus. Uepes 3Ty maHeslb MOXKHO MOCHLIATh

KOMaH/bI U CHUTBhIBATh I/IH(bOpMaHI/IIO, KaK IMOKa3aHO Ha PUCYHKEC HUIKE:
B DS2202 (GPIB1::18::INSTR) 2012-3-23 16:06:07. 557

Send & Eead

Current Return Yalue Graph

1001, 00, 00, 00

PykosoacTteo nonb3osatensa DS2000
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15. YcTpaHeHue HeucnpaBHOCTEM

15. Ycrpanenue HeMCHpPaBHOCTEH

Hwmxe npencraBineHbl NpuMepbl HEMCHPABHOCTEM, KOTOPbIE MOI'YT BO3HHKHYTH B

mpouecce JKCIulyarauud npulopa, M crnocoObl MX ycTpaHeHus. Ecinu Bo3HHKIA

Kakas-JIn00 HEHWCIIPaBHOCTh, CIIEAYHTE COOTBETCTBYIOIIUM JCUCTBHSM ISl €e

ycrpaHeHus. Eciii  HeWcnpaBHOCTP HE yHAeTCs YCTPAHUTh CaMOCTOSTEIBHO,
cespkutech ¢ kommanueil RIGOL u cooOmure mHpopmanuioo o6 o0opyroBaHuH,
KoTopoe Brl ncronp3yere (it momy4eHus: nHpopManuu 006 000pyJ0BaHUN HAKMUTE

KHOTIKY = Cucrema 2 VUndopmanus o cucreme).

1.

IToce HaskaTHe KHONMKH MUTAHUS IKPAH YePHBI U HUYero He 0TOOpaKaeT:

1) IlpoBeputhb coenvHeHUE MOAKIIOYEHHUS K ICTOUHUKY TTUTAHMUS.

2) IlpoBepuThb BKJIIOUEHHE KHOTIKH MUTAHUS.

3) IlpoBeputs mnpenoxpanutenb. Ecnu mneperopen, 3aMmeHuTb. lcmonb3yiiTe
MIPEIOXPAHUTEINb, TIOAXOIAIINN K JaHHOMY OCIIHIUIOTpady 0 mapaMeTpam.

4) Ilocne 3aBepiieHHs IPOBEPKH BCEX  BBIIIEHNEPEUHMCIEHHBIX ITYHKTOB
niepe3arpy3uTe mpuoop.

5) Ecnm Bce-Taku He yhaeTcs HCIOJIBb30BaTh NMPHOOpP HaJIEKAIIMM CIOCOO0M,
cBsbkuTech ¢ komnanuein RIGOL.

ITocne ocymecTBjieHMsI BBIOOPKH CHTHAjIa, Ha JKpaHe He O0ToOpaxkaercs

CHUTHAJ:

1) IlpoBeputb, XOpOILIO JIU COEAUHEH NMPOOHUK C JIMHUEN CUTHAJIA.

2) IlpoBepurs, xopoiuo Jiu coequHeHa JuHus curaanga ¢ BNC (pa3bem kaHana).

3) IlpoBepuTh, XOPOILLIO JIU COEAUHEH MPOOHUK C aHAIU3UPYEMBIM KOMIIOHEHTOM.

4) IlpoBeputb, wu3AA€T M aHAJU3UPYEMBbIH KOMIIOHEHT CHUTHal (MOXXHO
MOJKJIIOYNTH BBIXOAHON CHTHAJI KOMIIEHCAaropa MpOOHWKA K IMPOOJIEMHOMY
KaHajy U yOenuThCs, 4To rpodiieMa B aHAIU3UPYEMOM KOMIIOHEHTE).

5) Eme pa3 ocymiecTBUTh BHIOOPKY CHUTHAJIA.

N3mepsiemass BeJMYHHA AMIUIMTYIbI HaNpPsiKeHUs Oojblle HJIH MEHbIIe
peanbHOro 3HaueHusi (BHMMaHHMe: Takoe MOXET MPOSBUTHCA, TOJIBKO €CIU
UCIIONB3YIOTCS MPOOHUKH)

[TpoBepuTh, COOTBETCTBYET JTU KOAPDUIIUCHT 3aTyXaHHs KaHalla KOAPQPUITUCHTY
ocnabIeHus UCTIONB3yEeMOT0 B IaHHBI MOMEHT IPOOHUKA.

CurnaJ oro0paxaercsi, HO He CTA0WJIBHO:

1) IIpoBepuTh HCTOYHUK 3allyCKa: HPOBEPUTb, COOTBETCTByeT Ju BbIOop
ucrounnka B obnactu nepenneit manenu (TRIGGER) c¢ xananom curhana,
HCIIOJIB3YEMOI'O B JAHHBIM MOMEHT.

2) IlpoBeputhb BHUA 3amycka: s OOBIYHBIX CHUTHAJIOB HY)KHO HCIOJb30BaTh
«3aIycK 1o (HpOHTY», JUIS BHJICOCHTHAJIOB HY)KHO HCIIOJB30BATh 3AIYCK «IIO

1

PykosoacTteo nonb3osatensa DS2000
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RIGOL 15. YcTpaHeHUue HeucnpasHoCTel

BUJeOCUTHATY». TOJNbKO €clM HCHOJIb30BaTh MPABUIbHBIA BHJ 3aIlycCKa,
MO’KHO OTOOpPa3UTh CTAOMIIbHBIN CUTHAIL.
3) HWsmenurte HaCTpONKU BpeMEHH OJIOKUPOBKH 3aIycKa.

5. Tocae naxarus knonkn RYUN/STOP| yyqero ne oro0paskaercs:

IIposepsre, uro mapamerp Cmocod 3amycka B MEHIO IEpEIHEN MAHENIN 3aIlyCKa
(TRIGGER) naxogurcst B pexume «OObr4HbIN» WiIH «EJUHUYHBIN» U YPOBEHb
3aITyCcKa He BBIXOJIUT 3a IpaHullbl curHana. Eciiu Bce Tak, TO yCTaHOBUTE YPOBEHb
3allycKa IO LEHTpYy WM ycTaHoBuTe mnapameTp Cmoco0d 3amycka B pexum
«aBTOMAaTHYECKUIN».

Buumanme: licnonb3ys KHOIKY aBTOMATHYECKMX HACTpPOEK AUTol | poskEO
AaBTOMAaTUYECKHU YCTAaHOBUTH TAKOW MapaMmeTp.

6. Curnaja oroOpakaercs B BU/€e JIECTHUIIBI:

1) Bo3moxHO, MacmTa®d TOpU30HTAJIBHOM pa3BEPTKU CIMILKOM MAaJICHbKHM.
VYBenuubTe MacmTad TOPU3OHTAIBHOM  pa3BEpTKU  JJi1  MOBBILLIEHUS
TOPU30HTAJIBLHOTO pa3pelieHus. TeM caMbIM, MOXKHO YIIyYIIUTh OTOOpaskeHUeE.

2) Ecnu napamerp Bua oTo0paxkeHusi ycTaHOBIEH Kak «BekTtope», TO,
BO3MOXKHO, COEIMHUTENIbHbIE JIMHUU MEXIy TOYKaMU BBIOOPKH CO3IAr0T
oTOOpaXCHHE CHUrHajlla B BHJE JeCTHULBL. V3menute mnapamerp Bua
otoOpaxeHus Ha « Touku» JUIsL pelieHust ITOM NMPOOIEMBI.

7. Her nonkmodennss k IIK wam PictBridge-coBMecTumMoMy mpuHTEpY uepe3
nopt USB.

IIpoBepuTh, COOTBETCTBYIOT JU HacTpoiiku YerpoiicrBa USB B meHio

HacTtpoiiku nopToB ¢ NOJAKIIOUEHHBIM B JaHHBIA MOMEHT 00opynoBaHueM. Ecnu
HE00XOIMMO, TO MOXKHO ITepe3arpy3uTh ocuuuiorpad.

8. He onpenensierca USB-guck

1) Ilposeputs padory USB-aucka.

2) VYo6emuthcs, uto wucnonbdyercs Flash muck, manHble ocmmuiorpadgsl He
TIOJICPIKUBAIOT KECTKHE AUCKH.

3) Yoemutbcs, 4uro emkoctb USB-mucka gocratouna. C  gaHHBIMHA
ocruuiorpagpamMu pEeKOMEHIyeTC S HCTIOJIB30BaTh USB-aucku HE
npesbimaromue oobem 8 GB.

4) Ilocne nmepesarpy3ku ocuusuiorpada emie pa3 BctaButbh USB-nuck u mpoBectu
IIPOBEPKY.

5) Ecnm Bce-Taku He ynaercs ucnonb3oBaTh USB-nuck Hamiexanmm crnocoooM,
cBskutech ¢ komnanueid RIGOL.

PykoBoacTBo nonb3osatena DS2000



16. TexHUYECKME XapaKTEPUCTUKN

16. TexHuYeCKHEe XAPAKTEPUCTUKH

Kpome mapameTpoB, TOMEUYCHHBIX 00O3HaUeHHEM «OOIICIPUHATOS 3HAYCHHEY,

3HAYCHHUS OCTAIBHBIX MApaMETPOB TAPAHTHUPOBAHBI, HO OCHWLIOrpad JOIKCH

npopabotarb 60s1ee 30 MUHYT B yCIIOBUSX YKa3aHHOM pabodeil TeMieparypsl.

Bbi0opka

Crioco0 BBIOOPKH
Yacrora BBIOOpKH
BpEMEHHU
OO6HapyXeHHE MTUKOBBIX 3HAYCHUI

Cpennue 3HaYeHUS

Bricokoe pa3sperienue

Imybuna nmamsiti

Bxoani

KonnuecTBO KaHajioB
CBs3b BXOz1a

CornpoTuBII€HHE BXOJIOB
(ummenaHc)
Koapdpumment
NPOOHHUKOB

ociadneHus

MaxkcumaiibHOE HAIPsDKEHUE
BXOJIOB

(IMQ)

PykosoacTteo nonb3osatensa DS2000

B peaJbHOM

Bribopka B peaabHOM BpeMEHU
2 GSa/s (onuH KaHaM)

1 GSa/s (nBa xaHama)

500 ps (onuH KaHa)

1 ns (nBa KaHama)

ITocne TOTO, KaK KaHAJIbI
NOCTUTHYT N-HOHM BBIOOPKH, YUCIO N MOXKHO
BBIOMpATh, UCXONd U3 3HaYeHui 2, 4, 8, 16,
32,64, 128, 512, 1024, 2048, 4096 n 8192.
Korma >5 ps/div @ 1 GSa/s (umm xorma >10
us/div @ 500 MSa/s ): pa3pemenue 12 bit
OmuH KaHayl: aBTOMaTUyecku, 14K Touek,
140k touek, 1,4M Touek, 14M Touek, 56M
TOUEK (OMIIHs).

JlBa xaHama: aBromarmuecku, 7k Touek, 70k
touek, 700k Touek, 7M Touek, 28M TOUEK

OJTHOBPEMEHHO

(ormumst).

2

[TocTOsIHHBIM TOK, NEPEMEHHBIM TOK W 3€MJIA
(DC, AC, GND)

(IMQ+1%)||(16 pF+£3 pF)

0,01X-1000x, miar 1-2-5

MaxkcumManbpHOe BXOJTHOE HarpsHKeHUe
aHaJIOTOBBIX KaHAJIOB

CAT 1300 Vrms, CAT II 100 Vrms,
nepeHanpspkenue 1000 Vpk

RP2200 10:1 nmpoonuk: CAT II 300 Vrms
RP3300 10:1 mpo6nuk: CAT 11 300 Vrms
RP3500 10:1 mpo6nuk: CAT 11 300 Vrms

RP5600 10:1 mpo6nuk: CAT 11 300 Vrms



RIGOL 16. TexHUUYECKME XapaKTEPUCTUKUN

T'opu3oHTaNbHAs cCUCTEMA

lopusonTaneHbIi MacoITad Mopnenu
DS2202/DS2202A/DS2202D/DS2202AD/DS23
02/DS2302A/DS2302D/DS2302AD: ot 2,000
ns/div o 1,000 ks/div
Monenn
DS2102/DS2102A/DS2102D/DS2102AD/DS20
72/DS2072A/DS2072D/DS2072AD/DS2052/D
S2052A/DS2052D/DS2052AD: ot 5,000 ns/div
1o 1,000 ks/div

TouHOCTB TOpU30HTaJIBHOM <+ 25 ppm

pasBepTku'

CwMerieHne BpeMeHH <+ 5 ppm/ron

MakcuManbHbIN nuana3oH [lpensamyck (oTpunarenbHas 3aiepxka): =1

3aJIePKKI IIUPUHBI SKpaHa
[Toct3amyck (monmokuTenbHas 3a7epikKKa): or 1 s
1o 100,000 s

Pexumbl ropuszoHTansHON  Y-T, X-Y, Roll, 3anepxka pazseprku

pa3BepTKU

Yucno X-Y 1

YacroTa 3aXBara curiana’ 50,000 wfms/s (pexxuM 0TOOpaKEHHUS TOUYCK)

BeprukajbHas cucrema

[Tonoca nponyckanus DS2302/ DS2302A/ DS2302D DS2302AD: DC
(-3dB) 1o 300 MHz
DS2202/ DS2202A/ DS2202D DS2202AD: DC
10 200 MHz
DS2102/ DS2102A/ DS2102D DS2102AD: DC
o 100 MHz
DS2072/ DS2072A/ DS2072D DS2072AD: DC
1o 700 MHz
DS2052/ DS2052A/ DS2052D DS2052AD: DC
1o 700 MHz
[Tonoca nponyckanus DS2302/ DS2302A/ DS2302D DS2302AD: DC
OJTHOKPATHOTO CUTHAJa 10 300 MHz
DS2202/ DS2202A/ DS2202D DS2202AD: DC
10 200 MHz
DS2102/ DS2102A/ DS2102D DS2102AD: DC
o 100 MHz
DS2072/ DS2072A/ DS2072D DS2072AD: DC
1o 700 MHz

PykoBoacTBo nonb3osatena DS2000



16. TexHUYECKME XapaKTEPUCTUKN

DS2052/ DS2052A/ DS2052D DS2052AD: DC
o 700 MHz

BeprtukanbHoe pazpenieHue

8bit

BeprukanbHpiii MmacTad

Ot 500 pV/div mo 10 V/div

Jnana3oH OTKJIIOHCHUS

OrpanuueHue
KaHana'

POy CKaHUS

HuszkouactoTHbId mipenen uist
3akpeITOTO BXOAa (cBsizb AC, -3
dB)

Bpems HapacTaHus'

[TorpentHOCT,  BEPTHUKAIBHOTO
YCWJICHUS TIpU  TTOCTOSTHHOM
TOKE

[TorpentHOCT,  BEPTUKAIBHOTO
OTKJIOHCHHsI TIPH TTOCTOSTHHOM
TOKE

Pa3nenenue kaHajaoB

3amyck

Jnama3oH ypoBHS 3amycka

Pexxum 3amycka

JnanazoH OJIOKUPOBKH
3aIycKa

BricokogacToTHOE
nojasieHue’
HuskouacTOTHOE MOaBIeHue !

YyBCTBUTEIBHOCTD 3aITyCKa

PykosoacTteo nonb3osatensa DS2000

Ot 500 puV /div 7o 50 mV/div : =2V

Ot 51 mV/div go 200 mV/div:+= 10 V

Ot 205 mV/div no 2 V/div : £ 50 V

Ot 2,05 V/div mo 10 V/div:£ 100 V
DS2302/DS2302A/DS2302D/DS2302AD/DS220
2/DS2202A/DS2202D/DS2202AD: 20 MHz/100
MHz
DS2102/DS2102A/DS2102D/DS2102AD/DS207
2/DS2072A/DS2072D/DS2072AD/DS2052/DS20
52A/DS2052D/DS2052AD: 20 MHz

<5 Hz (na Bxone BNC)

DS2302/DS2302A/DS2302D/DS2302AD: 1,2ns
DS2202/DS2202A/DS2202D/DS2202AD: 1,8 ns
DS2102/DS2102A/DS2102D/DS2102AD: 3,5 ns
DS2072/DS2072A/DS2072D/DS2072AD: 5 ns
DS2052/DS2052A/DS2052D/DS2052AD: 7ns
+2%, moyHas mKajaa

+0.1div£2mV=+1%, BennunHa OTKIOHEHUS

[TocTOAHHBIT TOK K MaKCUMaJbHOW IIUPOTE
npomyckanusi: >40 dB

BuyTpeHHuii +5 KJIE€TOK OTHOCHUTEIBHO LEHTpaA
JKpaHa

EXT +4V

ABTOMaTHYECKN, OOBIYHBIN, OTHOKPATHBIN

Or100ns o 10 s

75 kHz
75 kHz

1 div (Hmxke
BKJTFOUEHO)

10 mV wumu mymMononaBieHUe

RIGOL
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0.3 div (Beime 10 mV wnm nrymoronaBieHUe

BBIKJTFOUEHO)
3amyck no ¢ppoHTy
Tumn pponTa [Mepennuii, 3aaMi, JTFOO0H
3amyck o uMmyJibcy
VYcnoBus umnynbca [TonoxkutenbHpIE  UMITYJIBC  (OOJIBINIE, MEHBIIIE,

BHYTPH YCTaHOBJICHHBIX PAMOK)
OtpunatenbHpli  UMMyNbC  (OONBINIE, MEHBIIIE,
BHYTPH YCTaHOBJICHHBIX PAMOK)

[[lupuHa nmmynbca Or2nsngo4s

3amyck 1o Hel0CTATKY aMILNIUTYAbI MMITYJIbCA

YcioBus uMIynbca be3 orpanuuenuii, Oonblie, MEHbIIE, BHYTPH
OTrPaHUUYEHHBIX PAMOK

[TonspHocTh [TonoxurenbHbI HUMITYJIBC, OTpULIATENIbHBIN
VMITYJIbC

Jnana3on mmpunel umiyiasca Ot 2 ns 10 4 s

3amyck 1o n30bITKY aMINIMTYAbI HMITYJ1bCA

Bun u3bbiTka [epenuuii ppoHT, 33701 GPOHT, 11060 PpOHT

YcTaHoBKH 3aIryCcKa BXOI[ B HCAOCTATOK aMIUIMTYAbI, BbIXOA U3
HEAOCTAaTKa AMIUIMTYBI, BpeMA HEOAOCTaTKa
AMIUIUTYIbI

BpeMs n30biTKa aMIIITUTY b1 Or1l6nsno4s

3amyck no N-Homy (poHTy (0omums)

Tun ¢ponra [epenunii hponT, 380U GPOHT
Bpewms oxxunanus Orl6nsgo10s
KonmnuectBo hpoHTOB Ot 1 mo 65535

3amyck no rpagueHTy

YcnoBus rpaaueHTa [TonoxurenbHbli rpaaueHT (Oonble, MeEHbIIE,
BHYTPH YCTAHOBJICHHBIX PAMOK)
OtpunarenbHblii  rpagueHT (Oonblie, MEHbIIE,
BHYTPH YCTAHOBJICHHBIX PAMOK)

Hactpoiiku BpemeHun Or2nsno4s

3anyck mo Bugeocuruanay (HDTV - onuus)

Cucrema cursana [Nonnepxka crangapTHeIx cucteM Bemanus NTSC,
PAL u SECAM
[Mopnepxxxka HDTV: 480P, 576P, 720P, 1080P u
10801

3amyck no madaony

Hacrpotiiku mabiaona H, L, X, nepennuii GppoHT, 3a1HUI PPOHT.

3anmyck no 3a/1eprkke (Onuus)

Tun ¢ponra [epenuunii pponT, 380U GPOHT

Tun 3anepxku bosnbie, MeHbllle, BHyTPU YCTaHOBJIEHHBIX PaMOK,

3a rpeneaamMyu yCTaHOBJICHHBIX paMOK

PykoBoacTBo nonb3osatena DS2000



16. TexHUYECKME XapaKTEPUCTUKN

Bpewms 3anepxku

Or2nsmo4s

3anyck nmo ucTe4yeHNI0 BpeMeHH (TaiiMayT) (omuus)

Tun ¢pponTa

[Tepennanii GpoHT, 3aaHMA GpPOHT, 000 GpOHT

Bpewms Taitmayta

Orl6énsno4s

3anyck Mo BpeMeHH NMPOJA0JIKUTETLHOCTH (OIIHA)

Hacrpoiiku mabiaona

H L, X

YcnoBus 3aITyCKa

BOJ'IBIJ_IG, MCHBIIC, BHYTPH YCTAHOBJICHHBIX PaMOK

Bpewms nponomKUTeIbHOCTH

Or2nsmo4s

3anyck 1no ycTaHoBOYHOMY BpeMeHH W/ BPpeMeHH YlAep:KaHUs

Tun ¢pponTa [epenuuii dpoHT, 330U GPOHT
Tun maHHbIX H,L

YcTaHOBOYHOE BpeMst Or2nsgols

Bpewms ynepxanus Or2nsnmols

3anyck nmo RS232/UART

[TonsipHOCTH OObIuHast, HTHBEPCHSI

VYcnoBus 3amycka

Hauano d¢peiima, ¢peiim ¢ ommbkoil, omubka
NPOBEPKH HAa YETHOCTb, JAHHBIC

CKOpOCTB nepeaain faHHbIX

2400 bps, 4800 bps, 9600 bps, 19200 bps, 38400
bps, 57600 bps, 115200 bps, momb3oBaTenbCKas
HacTpOMKa

[HupunHa OuTa NaHHBIX

5 ouT, 6 6uTt, 7 OuT, 8 OUT

3anyck no 12C

VYcnoBus 3amycka

3amyck (BKJIIOUEHHWE), TIepe3amycK, OCTaHOBKA,
noTeps MOJATBEPXKACHUS, aJIpec, JaHHbIC, JTaHHbIC

ajpeca

[lupuna Outa agpeca

7 our, 8 out, 10 Out

[Jwnama3zon agpeca

Ot 0 1o 127, ot 0 mo 255, or 0 mo 1023

JlnmuHa Oaiita

Orlpgos

3anyck nmo SPI

VYcnoBus 3amycka [To TanimayTy
Bpewms Taitmayta Or100ns no 1's
Yuciio OUT JaHHBIX Ot 4 6ur o 32 our
Hactpoliku naHHbIX H,L, X

3anyck mo USB (onmus)

CKOpOCTB CHUIrHalia

Huskas CKOPOCThb, MaKCUMaJIbHAsA CKOPOCTH

YcnoBus 3aIlyCKa

Hauano rnepeaaiuu, 3aBCPIUICHUC
3aBCPUICHUC c6poca, BXOA B PCKUM OXHUIAHUSA

O6pa6OTKI/I, BBIXO/ U3 pCKUMaA OKHUIaHUA

nepeaaiu,

PykosoacTteo nonb3osatensa DS2000
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HN3mepenus
Kypcop Pyunoii pexum PasHuna HanpspkeHMM  MeEXITy
Kypcopamu (AV)
Pasnuna 3HayeHui BpeMeHn
Mexay Kypcopamu (AT)
O6patHoe 3nauenue AT (Hz)
(1/AT)
Pexxum cnexenus 3HaueHus HAIMpPSKEHU I u
BPEMEHH TOUYEK CUTHAJa
Pexum Pazpemaercs 0TOOpakeHne
aBTOMaTHYECKHUX KypCcopoB B pexume
U3MEPEHUI ABTOMAaTUYECKUX U3MEPEHUIN
Pexum MakcumMyM, MUHUMYM, 3Ha4€HHE OT IMHKa [0 IIHKa,
aBTOMAaTHYECKHUX TOTOBbIE 3HAueHUs, Oa30BbIE 3HAYEHHUSA, aMIUIMTYIA,
U3MEpEeHUI CpeIHUE 3HAYEHUS, CPEIHEKBaJpaTUYHble 3HAYCHMUS,
MpsIMON  BBIOPOC, OTPHIATENbHBIN BBIOPOC, ILIOIIA/b,
wiouaab IUKIa, 4YacToTa, IUKJI, BpeMs MepeaHero
(dpoHTa, BpeMs 3aJTHETO ¢bpoHTa, UprHa
MOJIOKUTENIBHOTO MMITyJIbCa, IIMPUHA OTPUIATEIHHOTO
UMITyJIbCa, MOJOKUTEIbHBIA KOIPGUIMEHT 3aroIHEHMUS,
OTpHULIATETHHBINA K03 HUITHECHT 3aIoTHEHUS,
samepkka A—~BF | sanepxka A-BY | ¢paza A-BF
¢baza A—-B¥
KonuuectBo OnHOBpeMEHHOE OCYIIECTBICHUE 5 BUIOB U3MEPEHU I
U3MEPEHNN
Jlnama3oH usMepeHuii  DKpaH WM Kypcopbl
Cratuctuka Cpennue 3HAYCHHSI, MaKCUMYM, MUHUMYM,
U3MEpEeHH CpPEHEKBAJpaTUUYECKUE  3HAUEHUS U KOJMYECTBO
W3MEpEeHUs
Yacrotomep AnmnaparHelii 6-OMTHBIH 4YacTOTOMEp (MOXKHO BBIOMPAThH

KaHam)

MaremaTn4yecKHue BHIYHCIEHUS

Omnepanuu ¢ curHaiom  A+B, A-B, AxB, A/B, FFT, penakrtupyembie

JOIMOJTHUTCIBbHBIC BbIYUCIICHUA, TOTHYCCKUC (byHKL[PIH

Bun oxkna FFT

Rectangle, Hanning, Blackman, Hamming

Orobpaxenue FFT

YacTts 3xpaHa, BECh dKpaH

Beprukanbaas mxana Vrms, dB

FFT

Jlornyeckue GpyHKIUU

", WJIN, HE, UCKJIIOYAIOIIEE NJIN
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16. TexHUYECKME XapaKTEPUCTUKN RIGOL

Maremarnyeckue Intg, Diff, Log, Exp, Sqrt, Sine, Cosine, Tangent
byHKIIUN

Yucno 2

JIEKOANPOBAHU I

Tun nekonupoBaHus

[Tapannensnoe (ommus), RS232/UART (ommus), 12C
(ormwmst), SPI (omust)

OToOpaxenue

Tun skpana

8 mroiimoB (203 mm), TFT LCD monuTop

Paspemenue sxpana

800 (ropuzonTans)*RGBx480 (BepTukans)

IIBeTa

160000 usetoB (TFT)

Bpewms nociecseuenus

MunumainbHoe 3HadeHue, 50 ms, 100 ms, 200 ms, 500 ms,
1s,2s,5s,10s,20 s, He OTpaHUYEHO

Bun orobpakenus

Touku, BEKTOpBI

PeanbHOE Bpems

Bpewms u nara (MOXXHO yCTaHABIMBATD)

HNuTepdeiicnl (MOpTHI)

CrangapTHbI€ TOPTHI

USB HOST (momnmepxka USB-GPIB), USB DEVICE,
LAN, Aux (BeIBOJ 3ammycka wiu Tecta Pass/Fail)

[IpunTep

PictBridge

OO0bIYHbIE TEXHUYECKHE XaPAKTEePUCTHKH

Bbixoa komMnieHcaTOpa NpoOHUKA

Brixongnoe okoJ10 3 V, 3HaueHure OT ITHKa 10 ITHNKa
HanpsokeHue!
Yacrora! 1 kHz

HCcTOYHUK MUTAHUSA

Hamnpsixenue 100-240 V, 45-440 Hz
MomHuocts Maxkcumansaag 50 W
[Ipenoxpanurens 2 A, knacc T, 250 V

Oxkpy:kawonias cpeaa

Jwnana3oH Temmneparyp

Pa6ouas: or 0 °C go +50 °C

Hepab6ouas: -20 °C no +50 °C

Cnocob oxXJaxIeHus

AKTHBHOE OXJIaKeHue (KyJep)

Jnana3oH BIa)KHOCTH

ke +35 °C: oTHOCHTEIbHAS BIAXHOCTD <90 %

oT +35 °Cno +50 °C: oTHOCHTENBHAS BIAKHOCTh <60%

Bricota Hag ypoBHEM
Mopsi

Pabouee nmonoxxenne — ke 3000 meTpoB

Hepabouee nonoxenue — Huxke 15000 meTpoB

MexaHnyeckHe XapaKTepUCTHKH

Pasmepsi (B)?

BricotaxIlIupunaxTonmmua = 361,6 mm x 179,6 mm X

7
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130,8 mm
Bec* Be3 ynakoBKu 3,9kg+02kg
C ymakoBKoO# 4,5kg+0,5 kg

PeryaunpoBka nuHTEepBaia
PexoMeHyeTcss KOpPEKTHPOBATH Pa3 B IOJ

Crangaprtbl

OJeKTpoMarHuTHas 2004/108/EC

COBMECTUMOCTD CootrBerctByer crangapry EN  61326-1:2006 EN
61326-2-1:2006

bezonacHocTh UL 61010-1:2004; CAN/CSA-C22.2 NO. 61010-1-2004;

EN 61010-1:2001; IEC 61010-1:2001
1  OOmenpuHsATOE 3HAUYCHHE.
2  MakcumansHoe 3HaueHue. 20 ns, OMH KaHaJ, PEKUM OTOOpPaKEHHUS TOYCK,
FJIY6I/IHa ImaMsaTH B aBTOMATHUYCCKOM pemHMe.
3 HoXku u pydka B CJIO)KCHHOM COCTOSIHUH, BRICOTA KHOTIOK YUHUTHIBAETCHI.
4  CraHgapTHOE 3HaYCHHE.
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17. NpunoxeHunsa

17. Ilpuaoxenust

Ipunoxkenne A: Akceccyapbl M ONUHUH

RIGOL

\ Ornucanue Homep 3aka3a ToBapa
DS2052 (50 MHz, 2 xanaia) DS2052
DS2052A (50 MHz, 2 kanana) DS2052A
DS2052D (50 MHz, 2 xanana) DS2052D
DS2052AD (50 MHz, 2 xanana) DS2052AD
DS2072 (70 MHz, 2 xanaia) DS2072
DS2072A (70 MHz, 2 kanana) DS2072A
DS2072D (70 MHz, 2 xanana) DS2072D
DS2072AD (70 MHz, 2 xanana) DS2072AD

o DS2102 (100 MHz, 2 xanana) DS2102
E DS2102A (100 MHz, 2 xanana) DS2102A
g DS2102D (100 MHz, 2 xanana) DS2102D
= DS2102AD (100 MHz, 2 xanana) DS2102AD
DS2202 (200 MHz, 2 kanana) DS2202
DS2202A (200 MHz, 2 xanana) DS2202A
DS2202D (200 MHz, 2 xanana) DS2202D
DS2202AD (200 MHz, 2 kanana) DS2202AD
DS2302 (300 MHz, 2 xanana) DS2302
DS2302A (300 MHz, 2 xanana) DS2302A
DS2302D (300 MHz, 2 xanana) DS2302D
DS2302AD (300 MHz, 2 xanana) DS2302AD
Kabenp nuranus,
OTBEYAIOIINM BCEM -
MEXIyHApOIHBIM CTaHIApTaM
USB-kabenn CB-USB-150
E Axceccyap HvB 2 KOMIIJIEKTa TAaCCUBHBIX
§ CTaHJApPTHOU npoGHKoB (350 MHz) RP3300
{5  KOMIUICKTalMH
O Kparkoe pykoBoICTBO -
8 CD pauck (¢ mporpaMMHBIM
ﬁ obecriedyeHreM U -
PYKOBOZACTBOM I10JIb30BATEN)
[TaccuBubie mpobHuKH (500
OniuoHanbHBIE
MHz)
axceccyapel MOoOHTaXHbII KOMILJIEKT RM-DS-2
[myObuna nmamsti 56 Mpts (omuH kaHa)/28Mpts MEM.DS2
E (n1Ba xaHana)
ET 3amyck 1o U30BITKY
5 JlonoTHUTETbHBIE aMIUTHTYAB,  SalycK 10,0 oo,

BUBI 3aITyCKa

N-HOMY (QpOHTY, 3amycK ™o
Buneocursany HDTV, 3amyck
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o  3aJepXKKe, 3amyCcK IO
BpEMEHU
POIOKUTEIIBHOCTH, 3aITyCK
mo USB

Komruiext JIEKOJTUPOBAHMS
RS232/UART

[IpoTokonbHOE Komiiekr JIEKOAUPOBAHUS
SD-DS2
JIEKOIUPOBAHUE 12C
Komruiekt JIEKOJTUPOBAHMS
SPI
Buumanme: Bce akceccyapbl H ONIMH MPHOOPETAIOTCS B  PETHOHAIBHOM

npeacraBuTeabcTBe Komnanuu RIGOL.
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IMpunoxenne B: Boiaep:xkka U3 rapaHTUHOIO

00513aTeJILCTBA

RIGOL Technologies, Inc., r. [lexun, rapanTupyer OTCyTCTBHE MPOU3BOACTBEHHBIX
neeKToB 1 JePEKTOB MaTEpPUAIOB B TEUCHNE TAPAHTUITHOTO CPOKA IKCILTyaTalliH.

Ecnmu B TeyeHne rapaHTHITHOTO meprona oOHapyKarcsi SBHBIC AE(PEKTHI, KOMITAHHS
RIGOL ocymectBur OecriaTtHblii peMOHT wid 3aMeHy. IlonpoOHble cBeleHHs O
rapantu Bwl Haiinere Ha odwunmanbHoMm caiite komnaHun RIGOL wmu Ha
rapaHTHUMHOM TaJIOHE TOBapa.

Ecm Bam TpeOyeTcss MOMYyYUTh TEXHUYECKOE OOCITYKHMBAaHUE WIH TOAPOOHBIC
CBEJICHUSI O TapaHTUMHBIX O0s3aTENbCTBAX, CBXKUTECh C CEPBUCHBIM IEHTPOM
komnanud RIGOL wnm ¢ HMX pervoHalbHBIM MPEACTAaBUTENBCTBOM. Kpome
MPEIOCTABISIEMBIX TapPAHTHUM, OMMCAHHBIX B JAHHOW BBIACP)KKE M HA TapaHTUHHOM
tanone, komnanus RIGOL He mnpenocraBiseT Kakux-TuOO JAPYTUX SBHO
BBIPQXXECHHBIX WJIM TOAPA3yMEBAEMbIX TapaHTUM, BKIIOYas, HO HE OrPAHUYUBASCH,
MoJIpa3yMeBaEMbIMU TapaHTUSIMUA Ha TOBap 0COOOTO Ha3HaueHus. B mo0oit cutyarumn
kommanuss RIGOL He Hecer KakoW-THOO OTBETCTBEHHOCTH 3a KOCBCHHBIN HIIH
YMBIIIJICHHBIA TPUYHHIEMBINA yIepo.

PykosoacTteo nonb3osatensa DS2000
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Hpunoxkenne C: Bompocbl UM KOMMEHTApUU K

TOKYMEHTY

Ecnm B mpomecce ucnonp30BaHus JaHHOTO PYKOBOACTBA Y Bac BO3HUKIIM BOIPOCH
NN 3aMC€4YaHusl, OTHpaBJ’I?IﬁTe II1UCBbMO Ha aapec BHGKTpOHHOfI IIOYThI:
service@rigol.com
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MHAeKCcHbI yKa3aTenb

NHaekcHbIR yKa3aTesb

AND 6-8
BriBog AUX 13-12
Blackman 6-6
Coxpanenue CSV 12-3
DHCP 13-2
FFT 6-5
GPIB 13-6
Hamming 6-6
Hanning 6-6
Hexonuposanue 12C 7-10
[P-anpec 13-3
LAN 13-2
MAC 13-5
NOT 6-8
OR 6-8
Rectangle 6-6
Roll 3-7
HexonupoBanue RS232 7-5
HexogupoBanue SPI 7-13
USB 13-6
XOR 6-8
X-Y 3-4
Y-T 3-4
3anyck mo ¢GpoHTY 5-9
Tun ¢ponra 5-9, 5-18
[TepemeHnHbIC 6-10
[NapamnensHoe AEKOTUPOBAHHE 7-2
CoxpaHeHue CUTHasa 12-3
NuBepcus curhana 2-5
Amnanus cursHana 10-9
Bocnpoussenenne cursana 10-6
Hanoxenune curnana 4-6
[Ipomyck ¢opmbl curnana 4-6
3amnuce cUrHana 10-2
Uckaxenue cursana 4-6
Yacrora BBIOOPKH 4-6
Tun u30bITKa aMIIUTYIbI 5-16
3amyck Mo HCTEYEeHHUH BPEMEHU 5-29
YMHOXEHHE 6-3

3anyck MO BpPEMEHH NPOAOIKHUTEIBHOCTH
5-31

3aBOJICKME HACTPOUKH 12-18

PykosoacTtBo nonb3osatensa DS2000

Henenue 6-4
YpoBeHb 3amycka 5-10
Cnoco6 3amycka 5-9
CBa3p 3amycka 5-5
brnokupoBka 3amycka 5-6
ITonoxenue 3amycka 3-9, 5-16
Hctounuk 3amycka 5-2
OxoHHas (QyHKUIHA 6-5
BeprtukansHoe OKHO 5-14, 5-21
MacmTab BepTUKAJIbHOW CUCTEMBI 2-5
BeprukanbHolt paciupeHue 2-6
I'nmyObuna mamsatu 4-8
OrpaHuueHe MoJ0Chl MPOMYCKaHUS 2-3

Single (pexuM ogHOKpaTHOTO 3amycka)  5-4

bazoBwie 3HaYEHUS 6-16
3amyck mo N-HOMy (ppoHTY 5-18
Touku 11-2
TomnoBble 3HAYCHHSI 6-16
3HaueHUs1 OT MUKA JO THKa 6-16
W3mMepenune MUKOBBIX 3HAUYCHUU 4-4
AMnuTyna 6-16

[Mupuna oTpULATENbHOTO HUMITydbca  6-14

OtpunarenbHblii K03()(HULIHEHT 3al0JIHEHUS

6-14
Bricokoe paspemieHue 4-4
Kypcopst 6-25
CoxpaHeHHE TPaeKTOpUH 12-3
IIpsimoit BBIOpOC 6-16
Cnoco0 monyueHus 4-2
CnoxeHue 6-2
Brrauranue 6-3

3anyc1< Io0 YyCTaHOBOYHOMY BPCMCHHU HIIH

BpEMEHH yIepKaHUA 5-33
Cnucox AeKOIUpPOBAHUS 7-4
Cratuueckui 1P 13-3
CpenHexkBagpaTHYeCKUe 3HAYEHUS 6-16
CrnaxuBaHue 4-9
Bpems oxunanus 5-18
Pexxum HempeprIBHOW 3amucu 10-4
3amyck 1o mabioHy 5-25
Hacrtpoiiku mabnona 5-25, 5-31
[onsapHoCcTh UMITySIbCa 5-13
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VYenoBuss uMnynbca 5-11
3amycK Mo UMIYIbCY 5-11
HacTpoliku uMnynbca 5-11
I[ToporoBsie 3HaueHUs 6-20
[IInr03 Mo yMoOIYaHHIO 13-4
YacrtoTa 6-14
YactoTomep 6-18
YcpenHnenue 4-2
Cpennue 3Ha4YCHUS 6-16
Lentp skpana 3-9

Normal (oObIuHBIN pexxuM 3amycka) 4-2, 5-4

3any01< 0 HEAOCTATKy aMIIJIMTYAbl UMITYJIbCa

5-13
Bpemsa nepennero ¢ponrta 6-14
CoxpaHeHHE HACTPOEK 12-3
Hacrtpoiiku BpemeHHn 5-21
BexkTopsl 11-2
Buneoctanmapt 5-24
3anyck MO BHUIIEOCUTHATY 5-23
[TonsipHOCTH BHUAEOCHUTHAJIA 5-23
PyuHoii pexum 6-26
OTanoH TOPU30HTAIBHOW CHUCTEMBI 3-9
Macmtad TOpU30HTAIBHON CHUCTEMBI 3-8
MeTtka kaHana 2-7
CB4a3p KaHama 2-3
CHHXPOUMITYJIBCHI 5-23
Coxpanenue u300pakeHU 12-3
CocrosiHuEe ceTu 13-2
Bpemsa 3annero ¢ponra 6-14
Crneunduxatop 5-13
daza 6-15
3amyck Mo TpajueHTy 5-20
VYcnoBust rpangueHTa 5-20
3agepixka 6-15
3amyck mo 3ajJepiKKe 5-27
3azepxka pa3BepTKH 3-2
KoppektupoBka 3anepkku 2-8
Bpems mocnecBedueHus 11-3
OTpunarenbHblii BBIOpPOC 6-16
CepBep nomeHHbix uMmeH (DNS) 13-4
Omnepatopsl BBIYHUCICHUN 6-10

[[MupuHa MONOXUTENBLHOTO UMIydbca 6-14
[MonoxxutenbHbI K03(PPULHUEHT 3aNOIHEHUS
6-14

MHAeKcHbIl yKasaTenb

Tukn 6-14
PexuMm cnexeHus 6-29
Macka moxcerun 13-4

AUTO (aBroMaTtu4eckuil pexum 3amycka) 5-4

ABToMatuueckuin IP 13-3
ABTOMAaTHYECKUN pPEXKUM 6-32
Makcumym 6-16
MuHuMyM 6-16
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