RU - PykoBoacTBo no aKkcnnyaTtaumm

OX 5022B - 20 MHz
OX 5042B - 40 MHz

NMopTaTuBHLIN ocuunnorpad



Bbl nprobpenu noptaTtuBHbIN ocuunsorpadg ¢ M3oNIMpoBaHHbLIMU APYr OT Apyra U OTHOCUTENbHO 3eMJIU KaHanamu,
1 Mbl Gnarogapvm Bac 3a 4OBepuE.

[ns makcMmanbHO 3 eKTUBHOW aKkcnnyaTaumm npubopa HeobxoamMmo:

H BHMMAaTENbHO MPOYECTb HACTOSALEE PYKOBOACTBO MO 3KCMnyaraumm,

H cobGnpaaTb Mepbl NPeaoCTOPOXKHOCTH.

0OX 5022B LBETHOM 3KpaH 2 KaHana 20 Mly, Bblbopka: 50 MB/c
OX 5042B LBETHOW 3KpaH 2 KaHana 40 Iy BblGopka: 50 MB/c

ﬁ BHUMAHMUE, puck ONMACHOCTW! Onepatop aomkeH obpallatbCs K HacTOsILLIEMY PYKOBOACTBY KaXXAbIi pas, koraa
BCTpeYaeTcsl AaHHbIA 3HaK OMacHOCTM.

& BHVMMAHMWE, puck nopaxeHus anekTpm4ecknum TokoMm. HanpspkeHue, npuknagbiBaemoe k getansm, 0603Ha4eHHbIM
AaHHbIM 3HaKOM, MOXeET NpeacTaBnAaTb ONacHOCTb.

puio

[MonesHas nHopmauusa nnu npuem.

D Mpnb6op 3awuLLeH ABONHOM U30NSLMEN.

[aHHbIN I'IpVI60p pa3p360TaH B paMKax rno6anbHOro Noaxo4a Ha OCHOBE 3KOKOHLENUMW. AHANM3 XXU3HEHHOTO LMKNa
NO3BOSINIT KOHTPONUPOBATL M ONTUMU3NPOBATL BO3OENCTBUE LaHHOMO U3AENNS Ha OKpYXXatoLLyto cpeay. B yacTHocTw,
n3genne oreevaeT uenam ytunn3aumm n ncnonb3oBaHNA O0TX0A0B B Ka4eCTBe Cblpb4, NpeBbillakowmnm Tpe6OBaHVI$I,
npeaycMoTpeHHble HOpMaTtuBHbIMU akTaMu.

MapkvpoBka CE yka3blBaeT Ha COOTBETCTBUE MOMNOXEHMsIM EBponeickon AMpeKkTvBbl MO HU3KOBOMNBTHOMY 0BOpynOBaHMIO
C € 2014/35/UE, OvpekTunBbl No anektpomarHmntHor coBmectumocty 2014/30/UE, a Tarke OVpeKTVB NO OrpaHNYEHUIO UCTONb30-
BaHWA NoTeHUMarnsHoO onacHbIx BellecTB (RoHS) 2011/65/UE n 2015/863/UE.

Mapkuposka UKCA ynocToBepsieT cooTBETCTBUE Uaaenusa Tpebosannsam, AercTeyroum B CoeamHeHHoM KoponescTae,
B 4aCTHOCTU, YTO KacaeTcsa 6e30MacHOCTY HU3KOBOMLTHOrO 060pyNoBaHNsA, SMEKTPOMarHUTHOW COBMECTUMOCTU U
OorpaH1MYeHns UCMoMb30BaHNA NOTEHUMANbLHO ONacHbIX BELLEeCTB

ﬁ MepeyepkHyTas kop3avMHa O03HaYaeT, YTo Ha Tepputopumn EBponeiickoro Cotosa nusnenve siBnseTcs npeaMeTom pas-

o nenbHoro cbopa oTxofdoB cornacHo ampektnee DEEE 2012/19/EC.

OnpepeneHne KaTeropuin uamepeHust

B Kateropusa namepenus IV COOTBETCTBYET U3MEPEHUNAM, BbINOJIHAEMbIM Ha NCTOYHUKE HW3KOBOSILTHOW CETEBOW YCTaHOBKM.
Mpumep: nogaya anekTPoaHEPrMK, CHETYUKN U 3aLLUTHbIE yCTpOVICTBa.

B Kateropusi namepenus lll COOTBETCTBYET M3MEPEHMSAM, BbINOMHAEMbIM HA CETEBOM YCTAHOBKE 3[0aHUSI.
Mpvmep: pacnpenenuTenbHbIN LT, NpepbiBaTeNU, CTauMoHapHbIE YCTAHOBKM U 060pyA0BaHMeE 4151 MPOMbILLIIEHHOIO UCTIONB30BaHMS.

B Karteropus namepeHus |l cooTBETCTBYET M3MEPEHMAM, BbIMOMHAEMbIM Ha Liensx, HanpsAMy COeQUHEHHbIX C HU3KOBOMBTHON
CEeTeBOW YCTaHOBKOWN.
Mpumep: 6rokn NUTaHUSA BbITOBLIX NPUOOPOB 1 NOPTATUBHOIO UHCTPYMEHTA.

MEPbI MPEOOCTOPOXHOCTU

YT0 kacaeTca HanpsxeHu o 1000 B B kateropuu Il unm 600 B B kaTteropum |1l oTHOCUTENBHO «3eMMnn», AaHHbIN Npubop oTBeYaeT
TpeboBaHuaM ctaHgapta 6esonacHoctn MOK/EN 61010-2-030 unm BS EN 61010-2-030, a npoBoga — cTaHgapTy
M3K/EN 61010-031 nnn BS EN 61010-031 , a TokoBble gaTdinkn — MOK/EN 61010-2-032 unn BS EN 61010-2-032.

He ucnonek3ayvite npubop ons namepeHuin B cetu, ecnu kateropum uamepenus Il, Il unu IV He cooTBETCTBYIOT HOMUHATBHBLIM Xa-
paKkTepUCTMKaM M3MepUTESbHbIX LLEeNewn, 1 eCnn 3T n3MepuTerbHble Lenn MoryT BbiTb Crly4aiHO NOAKMIOYEHb! K CETEBbLIM LiEMNsiM.

B Onepatopy 1/unm oTBETCTBEHHOMY NKLY HEOBXOAMMO BHUMATENBHO NMPOYECTb U XOPOLLO YCBOWUTL pasnuyHble NpeanucaHus no
Mepam NpefoCcTopoXHOCTU. [ins akcnnyaTtauum gaHHoro npubopa Tpebyetcs xopoluee 3HaHWe U NMOSTHOe 0CO3HaHWEe PUCKOB,
CBSI3aHHbIX C 311EKTPUYECKON ONacHOCThIO.

B Ecnu gaHHbI NpMbop MCNonb3yeTcsi HE N0 HAa3HaYeHWIo, TO 3TO MOXET HEraTUBHO cka3aTbcsl Ha obecneynBaeMoin UM 3aLumTe,

nopBeprasi, TakuM o6pasoM, NonbL3oBaTenNs onacHOCTY.

He ncnonb3yite Nprbop B SNEKTPOCETSIX, HOMUHANBHOE HanpsXKeHNE UMK KaTeropust KOTOPbIX, NPEBLILLIAET YKa3aHHbIE 3HAYEHWSI.

He ucnonbayite npnbop, ecrnm ero UCNpaBHOCTb, KOMMNIIEKTHOCTb UMN FePMETUYHOCTb BbI3bIBAET COMHEHMUSI.

Mepen kaxabIM UCMonb30BaHMEM HEOBXOAMMO NPOBEPSITH LIENOCTHOCTL M30MALMM MPOBOAOB, KOPMYyCa 1 BCMIOMOraTenbHbIX MPUHaANexX-

HocTel. JTrobon aneMeHT ¢ NoBpEXAEHHON N30NALMEN (4axe YaCTUYHO) NMOANEXUT PEMOHTY U OMKeH ObiTb BbIOPOLLEH Ha CBankKy.

B [lpexae Yem BOCMONb30BaTbCs NPUBOPOM, YAOCTOBEPLTECH, YTO OH MOMHOCTLIO CyXON. Ecnn oH Hamok, To nepep nogkrtoye-
HUEM 1 BKIMHOYEHMEM ero 0ba3aTenibHO crieayeT NOMHOCTbIO BbICYLUNTD.

B Heobxo4Mmo Ucnonb3oBaTh UCKIIOYMTENBHO NPOBOAA M BCMIOMOraTesbHbIe MPUHAANEXHOCTM, BXOASILLME B KOMINIIEKT NOCTaBKM.

Mcnonb3oBaHWe NpoBodoB (Mnu BCroMoraTeribHbIX NpUHaAnexHocTeln) bonee H13KoM kateropum unu ¢ 6onee HU3KUM 3Ha4YeHNEM

HanpPsHKEHWS CHUXKaeT 3Ha4YeHVe HOMMHAIBHOTO HaNPSXEHWS UMW KaTeropuio CMCTEMbI «Npubop + NpoBoAa (M Bcnomoratenb-

Hble NPUHaANEXHOCTUN)» A0 YPOBHS KAaTEropyum U HanpsikKeHUs 3TMX NPOBOAOB (MW BCMOMOraTenbHbIX MPUHAANEXHOCTEN).

MocTosIHHO NONb3yMTeCh CPEACTBaMU UHAMBUAYANBHON 3aLUMTbI.

Mpu ncnonb3oBaHUM NPOBOAOB, LLYMOB M 32)KMMOB TUMa KKPOKOAUMY» AepXMTe NanbLibl 3@ 3aLmUTHOM BapbepHON KPOMKOW.

JNiobble peMoHTHbIE paboTbl MK NpoLeaypbl METPONONMYECKOrO KOHTPOMS AOMKHbI OCYLLECTBMAATLCA KBanMULMpOBaHHbIM

1 YNONMHOMOYEHHBLIM NEPCOHANOM.
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1. COCTOAHUE NOCTABKU

1.1. PACNNAKOBbIBAHUE
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OX 5022B | OX 5042B

00 | 6 akkymynaTopHbix 6atapen NiMH (1,2 B - Tun LR6 unun AA) v v
1 | nopTaTmBHbINA ocuunnorpad v v
2 | nepexogHunk BNC-«BaHaH» v x2 v x1
3 | komnnekT nosoaos I'IBch 3ALUNTHBIM NOKPBITUEM C MPAMBIM 1 YTTIOBBIM LUTEKEPOM TUna v X2 v XA

«B6aHaH» (1,5 M, KpacHbIV N YepHbIN)
4 | KOMMNMEKT 3AKMMOB TUMNa «KPOKOAMI» (KPACHBIV 1 YepHbIN) v x2 v x1
5 | komnnekT wynos 1000 B, CAT IV (kpacHblIi 1 YepHbI) v x2 v x1
6 | npo6Huk 10:1 600 B / pasbem BNC (nana) v
7 | kabernb c rHe3aoBbIM pasbeMoM K pasbemom USB v v
8 |BWIKA C PASLEMOM USB v v
9 | onTtnyeckuit USB-kabenb v v
10 | cymKa Anst NnepeHockn v v
11 | Quick Start Guide / KpaTkoe pykoBoacTBo nons3oBarens v v
12 | nucT gaHHbLIX No 6e3onacHoOCTH v v
13 | TexHnyecknit nucT Ha akkymynaTop NiMH v v
14 | CepTtudumkat o npoBepke v v

ynakoBoYHasi kopobka v v

1.2. AKCECCYAPbGI

- MPOBHUK MLI01
- 3AXKMM E27 CVH OSCILLO

[ns nony4eHns 4ONoNHUTENBHOM MHGOPMaLMKM KacaTenbHO akceccyapoB U 3anyacten obpallanTech Ha Hall MHTEPHET-CalnT:
www.chauvin-arnoux.com



http://www.chauvin-arnoux.com

2. ONMNCAHUE NMPUBOPA

2.1. O3HAKOMIJIEHUE

[aHHble ocumnnorpadbl 06beanHaT B cebe 3 npnbopa B 0gHOM:

Lincbpoeoi
ocuunnorpadg

OX 5022B
OX 5042B

AHanuaartop
rapMOHUK

H nopTaTMBHLIN LMdPOoBOM ocumnnorpad, NpeaHasHauYeHHbIN ANs1 aHanM3a CUrHarnoB B SMEKTPOHUKE U 3NEKTPOTEXHMKE,

2-kaHanbHbIN MyneTumeTp, 8000 oTcueTos,
B aHanM3aTop «rapMOHMK» NS Pa3foXeHusl 2 CMrHanoB ¢ 0AHOBPEMEHHbLIM 0TOOpaXkeHeM OCHOBHOW rapMOHWMKN 1 nepsoit 31

rapMOHUKN.

Mpubop pabotaeT ¢ rny6uHon namsatn 2500 Touek B HENPEPLIBHOM PEXUME.
YKK-akpaH TFT nossonsieT otoGpaxaTb nogaBaeMble CUrHarnbl BMECTe CO BCeMU napamMmeTpamMm HacTPOMKN.
JocTyn K OCHOBHBLIM (DYHKLMSIM yNpaBneHns obecnevymBaeTcsl C NOMOLLbIO KHOMOK Ha NepeaHen naHenu.

padunyeckmin nHTepdenc NO3BoNsET:

- HacTpauBaTtTb NapamMeTpbl, CBA3aHHbIE C Bbl6paHHOl7I KHOMKOM,
- nepemMeLlaTbCA No ropusoHTarlibHOMY MaBHOMY MEHIO, Bbi3bIiBaA TEKYLLWE NapaMeTpbl 1 NapaMeTpbl BEPTUKaSIbHbIX MOAMEHIO.

2.2. ACTOYHUK NUTAHUA

B komMnnekT noctaBku ocumnnorpada BXxoaqar:

B ceteBoi/USB-6nok nutaHus n kabenb ¢ epprUToBbIM CEPAEYHMKOM C THE3O0BbIM pasbeMoM M pasbemom USB
HanpspkeHune: 5 B nocT. Toka
Tok: 2 A

MonsapHoCTb:

B 6 akkymynaTopHbix 6atapent 2 NiMH (1,2 B - LR6 unu AA).

Mpuv nogkoYeHNn BHELLHEro MCTOYHUKA NUTaHMA s obecneyeHus paGOTbI anl6opa oTaaeTca npegnoyvyrteHne UMeHHO 3TOMY UCTOY-
HWUKY 3Heprun. Takum 06p330M, AKKYMYIATOPHbIE 6aTapeV| NCNOJNb3YKTCA TOJIbKO NMpn OTCYTCTBUU BHELWHErNro NCTOYHWUKA NUTaHUA.

Bnaroaaps BHelWHEeMY UCTOYHUKY NMUTAHUA Bbl MOXeTEe NONb30BaThbCs ocuunnorpacdom, ecriv akkyMymnsATOPHbIe

)
1 6aTapeV| pa3psiKeHbl, HeucnpaBHbl UNTN AaXe OTCYTCTBYHOT.

2.3. AKKYMYNNATOPHbIE BATAPEU

- VHOuKaTop «paspsbkeHHOM akKyMyNATOPHOM Gatapen» oTobpaxaeTcs Ha aKpaHe, Kora YpOBeEHb 3apsiaa akkymyns
TOPHbIX baTapen HegocTaToveH U HeobxoaMmMo GbICTPO 06ecnevnTb HOBBIN MCTOYHMK MUTAHUS:
B MOOKMIOYUTb BHELLHUIA UCTOYHWUK NMUTaHUSA Unn
B 3aMeHUTb akKyMynsaTOpHble baTtapen.
Mpwn OTCYTCTBUM NOAKMIOMEHMS BHELLIHETO UCTOYHMKA NUTAHWS, KOrga ypPOBEHb 3apsia CTaHOBUTCS KPUTUYECKN
HU3KMM, TpeBOXHOoe coobuweHne «Kputmyeckm HMU3KUN YypOBEHb 3apsifa aKKyMyINATOPHOW
GaTtapewn, npubop cenvac BbIKMUMUTCAY NOABSETCA Nepe aBTOMaTUYECKUM OTKIIYeHneM npubopa.



2.3.1. 3APAOKA

Mpu noakno4YeHnn K BHELLHEMY UCTOYHUKY NUTaHWUS akkyMynsTopHble 6aTapeun 3apskalTcs, koraa ocumnnorpad BbIKITHOYEH.
Bo Bpems GbICTpoi 3apsakm akkyMynsTOpHbIX GaTtapel Ha nepegHer naHenu roputT CBEToaNOA.

OH muraet npu cneayrowmnx ycnoBuax:

B npegBapuTenbHas 3apsaka CUIbHO Pas3psikeHHbIX akKyMYNSiTOpHbIX 6aTapen
H  CrMLLKOM HU3Kasi UM CIMLLKOM BbICOKasi Temnepartypa
B noBpexaeHHble akkyMynaTopHble 6aTapem.

AkkymynsTopHble 6atapen Heob6xoanMO 3aMeHATb akkyMynaTopHbiMK G6atapesamu Ni-MH. AsToHOMHasi paboTta rapaHTupyeTca
NpU UCNONb30BaHUN aKKyMynAaTOPOB TOM e eMKOCTU (yKasbiBaeTcs B MA-Y), YTO M Y akkyMymnAaTOPHbIX 6aTapei, nocTaBnsemMbixX
¢ ocumnnorpacom.

Mo 3aBepLUEHWN 3apsAKM CBETOANOA, racHeT.

Ecnu 3apsgka npepbiBaeTcsa A0 ee 3aBepLUeHUs, CBETOANOA NPOAOIDKaET ropeTb B TeHeHne OOHON MUHYTLI, HanoMuHasi Nonb30-
BaTeNto, YTO 3apsiaka He 3aBeplueHa.

) §

MoXHO, HO He peKoMeHAYeTCs, UCMONb30BaTb CTaHAapPTHbIE LWeNoYHble 6aTapeiku (Tuna AA) AnA 3aMeHbl
aKKyMYNATOPHbIX GaTapei, HO 6yALTe OCTOPOXHbI:

B 9TOM Clly4ae He NoaKIYanTe BHELLHWIA UICTOYHMK NUTaHKS, MOCKONbKY, Korga NpuGop BbIKIoYeH, cpabaTbiBaeT MexaHn3m
3apaOKku, YTO MOXXET NPUBECTM K paspyLLEHuto GaTapeek U NoBpexaeHuto npubopa;

He ocTaBnanTe Gatapeikn B NnpuGope Haaonro Bo nsbexaHne npobrnem Teyn areMeHToB NUTaHus.

2.3.2. oCTYn

Mpun Heo6x0aMMOCTM AOCTYN K aKKyMynAaTOpHbIM 6aTapesm (1) obecnednBaeTcs Yepes 3a4HI0 NaHenb ocumnnorpada, 4ns aToro no-
BEPHUTE «4ETBEPTLOOOPOTHLIN» hrKcaTop (2) NPOTNB YacOBOW CTPESNKW; BOCMNONb3yNTECh MOHETON (3) :

2.4. 130naUunmd KAHANOB

ZAN

[Ba BxogHbIX kaHana ocuunnorpada U3onMpoBaHbl ApYr OT Apyra, a Takke OTHOCUTENBHO «3eMMNN» U ceTeBoro broka
nuTanns. [laHHasi M3onsumns SBnNAeTCca ABONHOM UM YCUIEHHOW B COOTBETCTBUM CO cTaHdapTamu 6esonacHoctn MOK/EN
61010-1 nnm BS EN 61010-1 n M3K IEC/EN 61010-2-030 nnm BS EN 61010-2-030.

OTO NO3BONSET BbINOMHATL UBMEPEHUS HA YCTAHOBKAaX UMW yCTPONCTBAX, MOAKIMHOYEHHbIX K aneKTpopacnpenenuTensHon
cetn, anga HanpsbkeHun o 600 B B kateropun CAT Ill. JonyCTuMbIN CMH(pa3HbIN CUrHan mexay OBYMsi KaHanamu
coctaensiet go 600 B B kateropun CAT Il

Takvum obpasom, npu Nobbix 06cToATENLCTBaX 0becneyrBaeTcs NonHas 3awmTa onepaTtopa, TeCTUPYEeMbIX YCTPONCTB U
OKpy>KatoLLen cpeabl.

JTlo6oe HanpspkeHne (gaxke onacHoe), MPUCYTCTBYHOLLEE HAa OAHOM KaHane, He MOXET oKasaTbCs Ha Apyrom. Mockonbky
HWXHME TOYKM BXOOOB MOJTHOCTbIO M30NTIMPOBaHbI, NX MOBTOPHOE BKIOYEeHME B LeMNb (LITO MOXeT ObITb O4YeHb OnacHo n
ryGuTenbHO) HEBO3MOXHO.



Cxema usonaumm ocuunnorpada BbIrmMaAUT creayowmM obpasom:

Ucnonb3oBaHue akceccyapoB, HanpsbkeHue u (unu) kateropusa kotopbix Huke 600 B CAT lll, noHuxaeT obnacTtb
NpUMeHeHUs Ao 6oree HU3KOro YPOBHS HaNpPsDKEHUA U (UNK) KaTeropum.

Baw ocuunnorpad otHocuTcs Kk kateropum uamepeHnus 600 B CAT lil; Takke Heo6xoaMMO UCNoNb30BaTh akceccyapbl
KaTeropuu namepeHus He Huxe 600 B CAT III.

OToMy TpebGoBaHMIO COOTBETCTBYIOT akceccyapbl, BXOAsILME B KOMMNIIEKT NOCTaBKK npubopa.
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2.5. MOAEJN OX 5022B U OX 5042B
2.5.1. NEPEAHAA NAHENb

CW[ ypoBHs 3apsiga

KHonka “
aKKyMynsATOpPHbIX baTapen

«BKkn./Bblkn»



2.5.2, 3A0HAA NAHEND

Kpbliwka 6aTtapeiHoro
oTceka

MarHuTtHasi nogctaeka

OTKnaHas nogctaBka No3BonsieT yaepXxunBaTtb anI60p noa yrnom 30° OTHOCMTENBHO rOPU3OHTasrIbHON NOBEPXHOCTW.

2.5.3. UBMEPUTENIbHAA KNEMMHAA KOPOBKA

Pasbem ans
noAaKn4YeHnd
BHELUHEero
MUCTOYHUKA NNUTaHUA

Bxon kaHana B

Bxon kaHana A

2.5.4. BOKOBASA NMOBEPXHOCTb

M30nmnpoBaHHbIN ONTUYECKNIA pasbem



2.6. PEKOMEHOALMK MO NCNMOJIb3OBAHUIO MPOBHUKOB
2.6.1. MOAKMIOYEHUE KOHTPOIbHbIX MPOBOAHUKOB NMPOBHUKA

PacnpegeneHne napasnTHbIX eMKOCTEN:

OyeHb BaXxHO, y4yuTbiBaA napasnTtHblie eMKOCTU, NpaBuUiibHO NOAKMKYNTbL KOHTPOJ1bHbIE NPOBOAHUKN KaXXO0ro I'IpO6HVIKa.
otn NPOBOAHUKK XXenaTernbHO NoAKIYaTh K X0J104HbIM TOYKaM BO nsbexaHue nepega4vn nomMmex 4yepes napa3nTHyro eMKOCTb Mexay
pexunmamn.

Momexa undpoBon «3emnn» nepeaaeTcs Ha aHanoroBbIvi BXOA Yepes NapasnTHY0 EMKOCTb.

& HanomuHaHue: Bo nsbexaHue nopaxeHUs INEeKTPUYECKUM
TOKOM MIIM BO3MOXXHOTO BO3ropaHus:

He ncnonb3ynre akceccyapbl C OTKPbITbIM KOHTaKTOM
3a3eMIIeHUs, ecfi1 Yepe3 Hero NPOXoAUT HanpsiKeHue
> 30 B (CK3) OTHOCUTENIBbHO 3eMIN.

OT1a Mepa NnpefoCTOPOXKHOCTM HeOOXxoAUMa, Hanpumep, Npu
MCNONb30BaHMN NMPOGHUKOB C OTKPbITbIM MeTanIn4yeckum
pazbemom BNC. Akceccyapbl, Bxoasilimue B KOMMNEKT
nocrtaBku npubopa, COOTBETCTBYIOT TPe6OBaHUAM.

A HanomuHaHue: onpegeneHMe CUMBONOB U Mep NPeaoCTOPOXHOCTU cornacHo ctaHaapty MOK/EN 61010-2-032
mnu BS EN 61010-2-032 ans makc. HanpsikeHus 600 B B kateropum uamepenus lll (otHocuTenbHO 3eMnu n mexay 2
KaHanamm).



2.7. KAIMBPOBKA NMPOBHUKA

KannbposouHbivi Bbixog (3 Vpp, 1 k') Ans npobHUKOB HAXOAUTCSA NOA KPbILLKOW akKyMyNnsSTOPHOro otceka (cMm. § 2.5.2. «3agHsas

naHernb»).
[ns nonyyeHus onTumManbHOro OTKNMKa Heo6xoAMMO BbINMOMHWUTL HU3KOYACTOTHYHO KOPPEKLMIO NPOBHMKOB. [1n5 BbINONHEHUS 3TOW
perynupoBkun Heobxoanmo 06s3aTenbLHO OTKNIOYNTL 06a kaHana ocuunnorpada ot u3MepseMbIX Lienen, a 3aTeM OTKPbITb KPbILLIKY

aKKyMynaTOpHOro otceka npubopa.

MoacoeauHuTe Nnoanexainm perynuposKe NPOOHUK K Kanu-
6poBOYHOMY BbiXoAy, KOTOPbIA HAXOAUTCSA NOA 3TON KPbILL-
KOWM, KaK NoKa3aHO HanpoTus.

BbiGepuTe CBSA3b N0 MOCTOSIHHOMY TOKY KaHarna, K KOTOpOMY NOAKMoYeH NPOGHUK, U 3anycTUTe CaMoanarHoCTUKY (3Ha4YoK
HaMpPOTMB) AN BbINOMHEHUS NpeaBapuTenbHON perynupoBku. OTperynupyiite YyBCTBUTENBHOCTL U BEPTUKANbHOE OTKIOHEHUE
KaHana Tak, YToObl CUrHamn MOMHOCTbIO 3aHWMarn 3KpaH, U HacTpounTe pas3BepTky Ha 200 MKC, YTOGbl Ha 3kpaHe oToGpaxancs
nepuog curHana. MosepHute rHe3no BNC npoGHUka Ans nonyyeHns 4OCTyna K peryrimpoBOYHOMY BUHTY:

B HaweM npuMepe HanpoTUB NPOGHUK Nepe KOMMEHCUPOBaH:
BO3HUKaeT BbIGpOC.



MoBepHUTe BUHT B NOGOM HanpaBneHuu, YToGbI NNaTo CUrHana npeg-
CTaBNANo co60o/ ropusoHTanbLHy NMMHUIO U BbIrMSAAEeno, Kak nokasaHo
Ha 3KpaHe HanpoTuB. Tenepb Ball NPOGHUK OTKanMGpoBaH, Bbl MOXeTe
CHOBa NoBepHYTb rHe3fo BNC npo6Huka, YToGbl 3aKpbITh AOCTYN K
perynMpoBO4YHOMY BUHTY.

YcTaHOBUTE Ha MecTo KPbILWKY akKKyMynATOPHOro oTceka Anid Ucnonb3oBaHUA npm60pa B ONTUMalbHbIX YCNOBUAX
©e3onacHocTu.
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2.8. ONMUCAHUE NEPEAHEN NAHENN

OcHoBHble oyHKUMK NpuBopa OOCTYMNHLI Ha NepeaHel naHenu.

2.8.1. KHOMKA «BKI./BbIKI1.»

BKNIOYEHWE KOPOTKUM HAXATUEM BbILEYKA3AHHOW KHOTMKU U BBIKITIOYEHWE JONTUM HAXATUEM (MOSABNAETCHA COOBLUEHUE
O BbIKITIOYEHUN U PASOAETCA 3BYKOBOW CUIHAN).

2.8.2. KHOMKW PEXXMMOB PABOTbI

Haxatvne ogHoM u3 atux 3 KHOMOK No3BonseT BbiOpaTb pexum paboTel npubopa 6e3 HeobXOAMMOCTN U3MEHEHUS
NOOKMYEHUI K N3MEPUTENbHOMY BXOAY:

- ocuunnorpad

- MyNTUMETP

- aHann3aTtop rapMoHUK

2.8.3. KHOMKW CO CTPENIKAMMU

Nno3BonsaeT nepemeLatb rpaduyeckmne 00ObeKThI (KprOp, 3anyck, no3nuna naMmaTm n 1. I,Cl,.) Nno MEeHI0.

@ @ @ [laHHasa KHono4Hast naHenb ncnonb3dyeTcda Onda nepeMelleHna no MeH 1 B AMANoroBbiX OKHaX; OHa TakKXe

H [leicTBUe KHONOK C FTOPU3OHTAJNIbHbIMU CTpPEeNIKaMun:
- [epemeLlleHmne No ropu3oHTanu B rnaBHbIX MEHIO
- PerynMpOBKa 3Ha4YeHW BO BCMIOMOraTefbHbIX MEHO
- [NepemeLlleHne No ropusoHTany B 4MaroroBOM OKHe

B [leincTBUe KHONOK C BepTUKaNbHbIMU CTPeNKaMu:
- [NepemeLlleHne No BepTMKanu 1 aBToMaTU4eCKMmn Bbl60p BO BCrNomoratesnbHbIX MEHIO
- PerynMpOBKa 3Ha4YEHWI B MMaBHbIX MEHIO
- [NepemeLlleHne No BepTMKanu B AnarioroBOM OKHe

B [eiicTBue LUeHTpanbHoM KHonku Enter:
- OTKpbITWE AMAnNoroBOro OKHa M3 rmaBHOro UM BCMOMOraTenbHOro MeHio
- MNMoaTBepxaeHVe aNeMeHTOB AMarnoroBoro okHa



3. PEXXUM OCLUUITTIOTPADA, «KKHOIMKWU»

5)

HaxxaTune gaHHOW KHOMKU Npon3BoanT BbiGop pexnma «Ocuunnorpad».

3.1. HECTb KHONOK «MEHIO»

oTOBpaxaeT rmaBHoOe MeHIo «3arnyck»

oTobpaxaeT rmaBHoe MeHo «COop AaHHbIX»

0To6pa>|<aeT rmaBHO€ MEHIO ((MHCprMeHT»
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oToBpaxaeT rnaBHoe MeHo «MamepeHmne /Kypcop»
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oTobpaxaeT rnaBHoe MeHo «[MamsaTb»

CnpaBka

©

oTobpakaeT okHO «CrnpaBka»

3.2. TPU KHONKWU: KAHATJbI A, B U MATEMATUYECKUE ®YHKLIUXA UNTU NMAMATDb

@ |
Kanan - [pocToe HaxaTne Npons3soauT Bbl60p KaHaJ'IaA(VIJ'IVI B) M BbIBOOUT HaA 3KPaH COOTBETCTBYIOLLIEE MEHIO.

- [IBOMHOE HaxxaTne OTMEHSIET BbIOOp kaHana.
/
Kanan

S
- MpocToe HaxaTue NponsBoauT BbIGOP KaHana M (MaTemaTtuyeckme yHKUMM Unu NaMsiTb, ecnv Obina
- BbI3BaHa ocuuniorpaMmMa) U BbIBOAWUT Ha 9KpaH COOTBETCTBYHOLLEE MEHIO
DyHKUMS - [IBoiiHOe HaxaTue oTMeHsieT BblIGOp kaHana (ecnu kaHan M BbINOMHSAET YHKUMIO NamsTH,
J NPOUCXOAUT NOTEPS AaHHBIX, U UX CNeayeT 3arpy3uTb 3aHOBO)

& Mpwn Hanuuumu onopHbix curHanos (§11.1) otmeHa BbIGOpa KaHana ypansAeT CBA3aHHbLIA OMOPHLIN curHan 6e3
BO3MOXHOCTU BOCCTaHOBMNEHMUS.



3.3. ABE KHOINKW «PA3BEPTKA»

&
S

3.4. ABE KHOMNKHW «<MYBCTBUTEJIbHOCTb»

yBenuunBaeT paseepTky coopa aaHHbIx Ao 200 c.

yMeHbLUaeT pa3BepTKy c6opa AaHHbIX 4o 25 Hc.

yBenun4ymnBaeT YyBCTBUTENTbHOCTb MO BEPTUKanu nocrneaHero Bbl6paHHOI’O KaHana go 5 mB.

CHMXaET YyBCTBUTENBHOCTb NocriegHero BbibpaHHoro kaHana go 200 B.

& anI BbIGOpe kaHana M kHonku «4yBCTBUTEJIbHOCTU» NO3BONAIOT USMEHUTbL KOS(*)(*)VILWI&HT aMnnnTyAabl, TONIbKO eCcnu
noaTBepXAeHbl MaTeMmaTuvyeckune (*)yHKLWIVI KaHana.

3.5. ABE ®YHKUUNOHAJIbHbIE KHOINKH

3anyckaeT aBTOMaTU4ecKyl0 HaCTPOWKYy Ha KaHanax A u B. YcneluHoe BbINOMHEHME KaxaonW aBToMaTU4ecKomn
HaCTPOWKN BePTUKaNbHOM CMCTEMbI OOYCINOBMMBAET BKIIOYEHME KaHana.

3anyCckaeT unm octaHaBnmBaeT C60p OaHHbIX.



4. PEXUM OCUUNNOIPA®A, <MHOUKALIUA»

4.1. OTOBPAXEHUE

O6nacTb UH.

o Gartapee
B crnyyae
(*) 1. ObnacTtb 4
HU3KOTo
nHdopMauum OBHS 3apsaa
0 KaHanax P P
5. ObnacTtb
BCMOMOraTeNbHOro
MEHI0
2. ObnacTtb
OCHOBHOM
MHONKaL MK
3. ObnacTtb
JaHHbIX
BPEMEHMU

4. O6nacTb rnaBHOMO MEHI

4.2. AH®OPMALMUA O KAHATAX

4.2.1. OBJIACTb «OCHOBHbIE KAHANbI»

O6o3HayeHne CBs3b
kaHana AC, DC, GND YUyscTBuTEnbHOCTL  EA. n3mepeHus

VY \
\

duUnLTP: OTCYTCTBUE 3HAYKa —> OTCYTCTBUE (unbTpa

dunetp 1,5 MIy,
dunetp 5 KlMy,

B aTOM OkHe yKkasbiBaeTcsi HenocpeacTBeHHast uHdopmMaums o kaHanax A n B:
B O6o3Ha4yeHne KaHana

Css3b kaHana

dunetp

YyBCTBUTENBHOCTL KaHana

EouvHMua namepeHus kaHana

(*) Ecnu namepeHue He BbIGPaHO, ero HEBO3MOXHO BbLINONTHUTL UITU KaHan He NOATBEPXAeH, TO BMeCTO u3MepeHus oyaert
oTo6paxaTbCs NYHKTUPHAsA NIHUA.



4.2.2. OBJIACTb «<ABTOMATUYECKUE U3SMEPEHUA»

ABTOMaTM4eckoe namepeHne ABTOMaTUYECKOE M3mMepeHne ABTOMaTU4eckoe uamepeHne ABTOMaTU4ECKOE U3MepeHue
kaHana A kaHana B kaHana A kaHana B

B aTOM OKkHe yKkasbiBaloTCs BbibpaHHble aBToMaTuyeckne namepeHms. MoxHo BbibpaTb 1 nnm 2 namepeHus Ha kaHan.

4.2.3. OBNIACTb «cMATEMATUYECKHNE ®YHKLUNU»

O6o3HayeHue kaHana ABTOMaTU4ECKOE N3MepeHne 2
Ea. nameperuns ABTOMaTu4eckoe namepeHue 1

®duoneToBbIi (hOH NosiBMsieTcsl, ecnu kaHan M oTo6paxkaeT MaTemMaTU4eCKylo (PYHKLUIO

4.2.4. OBJIACTb «[MAMATb»

Cesa3sb PunbTp

N

quCTBMTeﬂbHOCTb

3eneHblit hoH NosiBnsAeTcs, ecnu kaHan M oto6paxaeT pyHKLMIO NaMATH

B atom okHe yka3biBaeTcsl MHopMauwms kacaTenbHo kaHana M. [JaHHbIN KaHan MOXET BbIMOMHATbL MaTeMaTUYecKyo (yHKLMIO Unn
YHKLMIO NaMATH.

Ecnun kaHan M oTobpaxaeT MatemaTnyeckyto oyHKLMIO, NOSBMSETCS creaytoLlas MHhopmaums:
B OO6o3Ha4yeHue KaHana
B YyBCTBMTENbLHOCTb
B EgvHuua uamepeHus
B ABTOMaTM4YECKNE U3MEPEHUSI

Ecnun kaHan M oTobpaxaeT dyHKUMIO NaMsATU, NOSIBISIETCS criegytoLlas MHopmaums:
O603Ha4eHne KaHana

YyBCTBUTENBHOCTb

Ces3b

dunbTp

EovHuua namepexms

ABTOMaTUYECKME N3MEPEHNS

4.2.5. OBJIACTb «kKYPCOPHbIE U3BMEPEHWUA»

M3mepeHne M3mepeHne HanpsixkeHne, HanpsixeHue,
penvbra t penbra VvV Kypcop 1 Kypcop 2

B 3TOM OKHe yKasbIBaloTCs KypCOpHble 3mepeHus. LiBeT chboHa COOTBETCTBYET UBETY KaHana, K KOTOpOMY NpMBA3aHbl Kypcopbl.
OHo oTobpaxaer:

H pOMEXYTOK no ropusoHTanu (dt) n no Beptukanu (dv) mexagy ABYyMS Kypcopamu,

H  n3MepeHne HanpsXeHVs B NMOMOXEHNM KypCOpOB.



4.3. OCHOBHAA UHAUKALIUA

MonoxeHu nyck WHaunkaTto OBHSA
CeTka onoxeHue 3anyckadu )il pyp

Mo ropusoHTanu 3anycka no BepTukanm
OTobpaxaeMas \

ocuunnorpamma \

YkasaHve
KaHana v ero —>»

YPOBHS No

BepTMKanu

ABTOMaTMYECKne

Kypcopbl,
CBsI3aHHbIE C U3Me

Kypcop 1. Ykasatenb Bbibop obnacTu Kypcop 2. Yka3aternb
MONIOXEHUS KYPCOPOB MaclITabnposaHns MONOXEHUs KyPCOPOB
PY4YHbIX U3MEPEHUN PYYHbIX U3MEpeHnmn

4.4. HAHHbIE BPEMEHU

YacToTta guckpeTtusauum Twvn CUHXpPOHU3aLUN 3anycka CocTosiHne 3anycka

r'd

PasBepTka Pexwvm 3anycka McTouHmk 3anycka

[laHHOe okHO nogpasaensieTcs Ha e rpynnbl JaHHbIX:
B [pynna AaHHbIX BpeMeHU
- pasBepTKa
- YacToTa AuCcKpeTM3aLmm

B [pynna AaHHbIX O 3anycke:
- pexum 3anycka
- TUN CYHXPOHU3aLUMK 3anycka
- UICTOYHUK 3anycka

- coctosiHue 3anycka: RUN (BbINMOJIHEHUE), READY (TOTOBHOCTb), STOP (OCTAHOB).



5. PEXXUM OCLUUNNOIPA®A, <kMEHIO»

O6nacTb UH.

5.1. OTOBPAXEHMUE o Gatapee

B cryyae
<—— HU3KOTO
YPOBHS 3apsida

O6nacTtb
BCroMoraTtesfibHoro
MEH!0

} O6nacTb rMaBHOIO MEHH0

5.2. CTPYKTYPA

MeHto BKMOYaOT ABa aremMeHTa:
B ropu3oHTanbHOE MEHI0, TaK Ha3biBaeMoe «rMaBHOE» MEHIO, PacrnorioXXeHHoe B HWKHEN 4acTum 9KpaHa,
B BepTUKanbHOE MEHI0, Tak Ha3biBaeMoe «BCromMoraTternbHoe» MEeHI, pacnosioXeHHoe B npa|30|7| 4YacTu 3KpaHa.

5.2.1. TMABHOE MEHIO

Ha BbIGpaHHyto BKNaaKy B MEHH0 yKa3biBaeT XKeNTbli poH. Ecrnn HacTpolika HegoCTynHa B TEKYLLEM peXxume, oHa oToGpakaeTcst
B rMaBHOM MEHI0 CepbiM LIBETOM U ee Herb3s BblopaTh.

5.2.2. BCMOMOIATENNIbHOE MEHIO

Kaxgas BKnazka rmaBHOrO MEHI0 CBSi3aHa CO BCMOMOTaTErbHbIM MEHI0, OTOBPaXaloWmM PasnyHbIe BO3MOXHLIE
HaCTPOWKM COOTBETCTBYIOLLETO NapameTpa.

Mpw OTCYTCTBUM HaXXaTUsA KHOMOK 06a MEHI0 aBTOMAaTUYECK/ UCYE3aloT NMPMMEPHO Yepes ABaauaTth CEeKyHa ANs nepexona B norn-
HO3KPaHHBIV pexunmM. NMOBTOPHOE HaXaTne KHOMKU MEHIO MO3BONSAET CHOBA BbIBECTW €10 Ha 3KPaH.

5.3. OBJIACTb NMABHOI'O MEHIO

t

[MaBHOe MeH!I0: BbI3bIBaeT KOHUrypaumio kaHana A ocuunnorpada.
5.4. OBJIACTb BCINMOMOTI'ATEJIbHOIO MEHIO

BcnomoraTtensHoe MeHo CBA3W: NpeaoCcTaBnaeT OO0CTyn K pasnnyHbiM HacTpoWkam napameTpa, Bbl6paHHOFO B MaBHOM MEHIO.



5.5. HABUTAUUA
5.5.1. O6bIYHOE NEPEMELLEHUE

C noMoLLblo 3TUX KHOMOK ocyllecTBndeTca nepemMelleHne B rmaBHOM MEHIO.

[laHHble kHonkn obecneynBatoT:

- NepemMelleHre BO BCOMOraTenibHOM MEHH0,
- HacCTPOWNKy BepTMKanbHOro napametpa (cm. § «HacTpornka no BepTmkanmy)

J0s

5.5.2. HACTPOMKW NO BEPTUKANU

HacTponkn no BepTvkanym MOXHO OTAMYUTL MO ABYM CTPenkam Ha BKIagke rnmaBHOro MeHto.

B [1n9 n3ameHeHns 3HavYeHus:

- KHOMKM @ Nno3BONAKT U3MEHUTb YUCNOBOE 3Ha4YeHue, 0To6pa>KaeM0e BO
BCMOMOraTesisHOM MeHI0 U1, criefoBaTtefibHO, NePeMECTUTb CBA3AHHbIA C HACTPOWMKOW rpadpmnyeckmin
00bekT B HanpaBlieHnn CTperiokK.

- KHonku OTKpbIBAET OKHO 1151 HEMOCPEACTBEHHOIO BBOAA 3HaydeHus (cM. § «AkTmBaums
OMarnoroBoro okHay).

H [1ns BbIXOA4A N3 HACTPOVIKK:

- KHonku no3BONAT nepemMellaTbCA B rmaBHOM MeHIO U, cnegoBaTenbHOo, BbIATU U3
HaCTPOWKW.

5.5.3. HACTPOMKW NO rOPU3OHTANU

HacTponkn no ropusoHTan” MOXHO OTAMYMTbL NO ABYM CTperkam ¢ obeunx cTopoH ob6o3HaveHus
napameTtpa Ha BKaKe rmaBHOIO MEHHO.

| ﬂJ‘Iﬂ N3MEeHeHna 3Ha4YeHud: C NMOMOLLbK KHOMOK @ @ BblﬁepI/ITe BKNnagky

YNCNOBOIro 3Ha4eHUsd BO BCrnomoraTtefibHOM MeHI0.

- CTperiku NO3BOJIAKOT U3MEHUTb 3Ha4YeHne n, crieaoBaTtenbHO, NepemMecTuTb CBSI3aHHbIN
oObekT B HanpaBneHnn CTpenok;

- KHOMKa No3BONAET OTKPbITb OKHO AJ14 HenocpeACTBEHHOIo BBoAa 3Ha4YE€HUA (CM. § «AkTUBaUmsA
Aananorosoro OKHa»).



B [1n4 Bbixoga U3 HaCTPOWKM:

- C NOMOLLIbHO KHOMOK @ @ Bbl6epVITe BKIMagKy Bbixoaa BO BCromMorateribHOM

MEHIO.

- CTpenku NO3BONIAKOT CHOBA NepemMelaTtbCd no rmaBHOMY MEHIO.

5.5.4. AKTUBALIUA ONANOIroBOIro OKHA

HaCTpOVIKVI, KOTOpPbl€ MOXHO BbIMNOJIHUTL Yepe3 AnanoroBoe OKHO, MOXXHO OTITMYUTL NO CMMBOJ1Y Ha BKNnaake MeHHo.

Korga Bknagka Bbl6paHa, Npn HaXXaTun KHOMKKU OTKpbIBAETCA AManoroBoe OKHO.

[ ]
1 OKHO ANnA HenocpeACTBEHHOro BBOAA 3HAYE€HUA HACTPOWNKM

[aHHoe okHO ncnonb3yeTcd Onda HenocpeacTtBeHHOro BBoAga YMCroBOro 3Ha4eHna CooTBETCTBYOLLEro napameTtpa.

3aronoBok okHa, 0603Ha4eHne COOTBETCTBYKOLLEro KaHana n eguHnLbl USAMepeHna

O6nacTb MHAMKALWKW: COAEPXKUT YUCITOBOE 3HAYEHNE HACTPOVKN.
Lincpposas knasuatypa

O6nacTb noaTBepPXaeHUs

: CD@ [NepemeLlleHme B OKHE aKTUBHOrO afieMeHTa (Bblﬂe]’leHVle XenTtbiM Ll,BeTOM).

MonTeepxaeHue AeNCTBUS aKTVBHOW KHOMKW 1 (B obniacTv nHamkaumm) «Bxog/ Beixogy 13 pexvma Beibopa.

& Pexum Bbl60pa no3BosisieT B 06n1acTM MHAUKALUN BblﬁpaTb HEeCKOJIbKO CMMBOJIOB (BblﬂeneHMe CUHUM LIBeTOM) Cc

MOMOLWbI KHOMOK @ @

BblspaHHble Taknm 06pasoM CUMBOIJbl 3aTéM MOXHO 3aMeéHUTb 3Ha4YeHUeM KHOMKMWU, nO.qTBep)KFI.eHHOﬁ Ha LIVIq)pOBOﬁ

KnaBuartype (Unu yaanuTb HaXaTUem KHOMKU )-

Koraa okHO OoTKpbiBaeTcs, BCe CUMBOJbI TeKylwiero 3Ha4eHus HEPEMEHHOﬁ no ymosn4yaHuvio BblﬁpaHbI.



6. PEXXUM OCLUUNNOINPA®A, <ckMEHIO KAHAJIA A UITUN B»

6.1. MEHIO KAHAJIA A UNN B

HaxmuTe ogHy 13 3TUX KHOMOK

MmaBHOEe MeHI

~

BcnomorarenbHble < A A
MeHI

B 33paeT v oTobpaxaet
YMCIOBOE 3HAYeHne
BEPTUKANbHOTO
OTKMOHeHust (*)

B BbIOVpaeT cBA3b
kaHana (AC, DC, GND).
Cwm. npumep 1.

B BbLIGUpaeT hunbTp KaHana
(OFF, 5 kHz, 1,5 MHz)
Cwm. npumep 2.

B BbibupaeT koadduumneHT NnpobHMka kaHana
(ot x1 go x1000).
Cwm. npumep 3.

B BbibupaeT eanHuLy usmepeHusi kaHana (BonbT, amrep, -)
(-) o3HavaeT: 6e3 eanHULLbI U3MEPEHNSI

*)
& Mpu koadhcpuumeHTe 200 mB/aen. oTkNoHeHWe He [OMMKHO NpeBbIWaTh 3 Aen. u3 8 4OCTYNHbIX, B NPOTMBHOM clny4ae
- UckaxeHue U3MepsieMoro curHana (HacbliweHue).



i Mpumepsbl:

6.1.1. CBA3b KAHAJA

Mopgaya cuHycomaaneHoro curHana vyacrtoton 1 klu, amnnutygon 2 Vpp co cmewennem 0,5 B:
H B pexume CBA3N MO NepeMeHHOMY TOKY (NoAaBnseTcsl NOCTOSIHHAs CocTaBnsoLas):

B B pexume CBA3N Mo NOCTOAHHOMY TOKY (MBMGpHeTCH BeCb CVIFHaJ'I)Z

B B pexume CBA3M N0 3a3eMNeHUIo:

H
[SN]



6.1.2. DUNIbTP KAHATA

HanoxeHwne 2-x cuHycoung vyactoton 100 Ny n 3 MIMu:
B 6e3 cunsTpa (NepenaroTcsa ABa curHana):

B c unbTPOM HU3KKMX YacToT 5 k'L, (0bpesaeTcs cuHyconaa 3 MIu):

B ¢ cpunsTpom HU3KKMX vactot 1,5 My (cuHyconaa obpesaetcs YacTUYHO):



6.1.3. KOQO®DPULUMEHT NPOBHUKA

HabniogeHne cuHycongansHoro curHana amnnutygon 2 Vpp u yactoton 100 'y ¢ ucnonb3oaHmem npobHuka x10:
B npu koadduLmeHTe X1: 3Ha4eHNs aMnnNUTYAbl U YyBCTBUTENBHOCTU SBMSIOTCA NOXHLIMK (NokasaTtenb 10)

B npu koadpdumumeHTe x10: 3HaYEHNs aMNIUTYAbI U YyBCTBUTENBHOCTY SBNAIOTCS UCTUHHBIMU



7. PEXXUM OCLUUNIIOINPADA,
«MEHIO KAHANNA MATEMATUYECKNX ®YHKLUNN»

7.1. MEHIO «<KKAHAIT M»

C HaxmuTe AaHHYH KHOMKY.

B 33aeT BepTuKanbHoe
OTKIMOHEHWNe KaHana
mMaTemaTn4ecknx pyHKLmMn
Uny ocuMNNorpaMMbl, BHECEHHOW B NamsATb

B BbIGMpaeT MaTemMaTU4eCcKyHo
yHKUMIO

W BbibupaeT KoaddULMEHT
MaTemMaTn4ecKon OyHKLUN

7.1.1. MATEMATUYECKUE ®YHKLNUN

BHumaHume! PacueT matemaTnyecknx yHKLMIA OCYLLECTBMSETCA He NO (DU3MYECKMM BenuymnHam, a no Belibopkam curHanos. B
4YacTHOCTM, crnefyeT UCNonb30BaTh OAMHAKOBYH YYBCTBUTENLHOCTL Ha kaHanax A n B ans onepauunii CNOXeHWs 1 BblYUTaHUS,
4YTOOLI pacyeT MMen CMbICIT.

Takvum o6pa3om, YyBCTBUTENBLHOCTb MaTeMaTUYECKOro KaHana onpegensaercs cneayowmmM obpasom:

Onepauusa YyBcTBUTENBHOCTL kKaHana A | YyBcTBuTenbHoCTb kaHana B | YyBcTButenbHocTb kaHana M
-A X - X
-B - Y Y
Y=X X
A+B X Y £ X X ?
Y=X X
A-B X Y #X X?
AxB X Y XY
A+B X Y X=+Y




|0

Mpumep 1: M = A + B, cnoxeHne cuHycomaanbHoro curHana 5 Vpp v npsamoyronbHoro curHana 5 Vpp (noutu cuHgasHbIx):

B Halwem npumepe amnnuTyaa pesynstupytollero curHana pasHa 10 Vpp, a nockonbKy 4yBCTBUTENbHOCTL kaHana M pasHa 1 Vpp,
Mbl Habntogaem BbIGPOC 3a Npeaenbl OCUMIIOrpaMMbl, KOTOPYH MOXHO NOMECTUTL Ha 3KpaHe, NPUMeHUB koaduumeHT aeneHns /2:

YyBCcTBUTENBHOCTL KaHana M ctaHoBuTcA paBHow 2 V, a amnnutyga octaetca pasHoun 10 Vpp.



Mpumep 2: M = A x B, yMHOXeHMe cuHycomaansHOro curHana Ha npsMoyronbHbI curHan Vpp (nodtn crHdasHbIX):

|0

B Hawem npuvmepe nukoBas aMnnuTyda martemaTudeckonm yHkuuu coctasnset 2,5 V x 2,5 V = 6,25 VV, a nockonbky
YyBCTBUTENBHOCTL kaHana M paBHa 1 VV (c koaddmumeHToM x1), Mbl Habntogaem BeIGPOC 3a Npeaenb OCLMNorpaMmMbl, KOTOPYHO
MOXHO OTKOPPEKTMPOBAaTh, MPUMEHUB KO PULMEHT AeneHuns /2.

YyBcTBUTENBHOCTL KaHana M ctaHoBuTca pasHon 2VV, a nukoBoe HanpsxeHue cocTtasnseT 3,125 x 2VV = 6,25VV.



Mpumep 3: M = A + B, geneHve cuHyconaanbHOro curHana Ha npsMOoyronbHbIA curHan (NoYTu cHgasHbIX):

|0

lMockonbKy 3HaYeHUs MONOXWUTENbHOrO MMKOBOMO HanpsXeHwus curHanos A n B paBHbl, onepauunsa geneHns npuBoanT K
MONOXUTENBLHOMY NMKOBOMY HanpskeHnto 1 V/V n, cnegosaTensHo, K NONyYeHuto NpeacTasneHns B 1 genexHne Ha ocumnnorpamme,
KOTOpPOE MOXHO pacLUMpuTb, BbIGpaB KOIPMDULMEHT YMHOXEHMSA X2 Unn x5:

YyBcTBUTENLHOCTL KaHana M gocturaet 500 mV/V, a nonoxuTensHas NkoBasi amnnuTyaa ocumnnorpaMmmbl coctaenset 1 V/V.



8. PEXXUM OCLUUITTIOTPADA, «kMEHIO 3AMYCKA»

8.1. MEHIO «3AMYCK»

.® HaxMuTe foaHHyt KHOMKY

B BbIGMpaeT NCTOYHMK
3anycka v pexum
3anycka

W 337aeT 1 oTobOpaxaeT
ypOBEeHb 3anycka no
BEPTUKarbHOWN OCK

B 337aeT 1 oToOpaXkaeT NonoXeHne
BpeMeHN BO3HUKHOBEHUA coObITUSA
3anycka B obractu ocumnnorpamm

obecneunBaet
nepexoa K Apyrum MeHio

B BbiGypaeT cunsTp 3anycka
(OFF, HF Reject, LF Reject,
noMexwm, rmcTepesunc).
Cwm. npumepbl 11 2.

B BbibypaeT TMN 3anycka
(N0 OPOHTY MM ONIMTENBHOCTM UMMNYNbCAa)

B 3373aeT 1 oToOpaXkaeT YnMcrnoBoe
3HayeHue t, napameTpa
3anycka no uMnynbcy, JaHHas HacTpovika
BO3MOXHa TOJTIbKO B peXXnmMe 3anycka no nmnynbcy

Bknapgka Bbixoga



8.2. ONMINCAHUE
8.2.1. UCTOYHUK 3ANYCKA U PEXXUM 3AMYCKA

Bknapka WcTouHuk 3anycka Pexxum 3anycka
Kanan A aBToMaTN4eCKnin
Kanan A OLHOKpaTHbIN
Kanan A KOy
Kanan B aBTOMaTU4YECKNI
Kanan B OLHOKpaTHbIN
Kanan B KOy

B OpHOKpaTHbIN peXum 3anycka:

Haxatmem KHomMKu .@ paspelLaeTcs 3anycKk TOMbKO OOHOrO Lykna cbopa OaHHbIX.
[lns BLINOMHEHN HOBOIO LMKna cGopa OaHHbIX TpebyeTca nepesanycTuTb CXeMy 3anycka HaKaTueM TOM XKe KHOTKM.

H Kaywmi pexum 3anycka:
Copepxumoe 3kpaHa 0GHOBMSIETCS TOMbKO NPU HanNU4nmM cobbiTUS 3anycka, CBSI3aHHOIO C CUrHanammn Ha Bxodax oc-
uunnorpaca.
anI OTCYTCTBUU cobObITMA 3anycka, CBA3aHHOro ¢ curHanamm Ha Bxogax (I/IJ'II/I npn OTCYTCTBUWN CUTHANoOB Ha onp,ax)
ocuunnorpaMmmMma He 0GHOBRSIETCS.

H  ABTOMaTUYECKMW PEXUM 3anycKa:
Copepxxumoe akpaHa 0OHOBMSIETCS, [aXe eCNN YPOBEHb 3anycka He OOHapYXXeH Mo CUrHanam Ha Bxogax.
|_|pl/l HanMYnm coodbITUN 3anycka obHoBReHne OKpaHa OCYLLECTBIIAETCA TaK Xe, KakK U B XAOyLeM pexnme.

8.2.2. TUN CUHXPOHU3ALIUN 3AI'IYCKA| F<ti

= 3anyck no HapacTatoLemy PpPoHTY

3anyck no cnagatowemMy OpoHTy

i P

<t 3anyCK no nmnynbcy NONOXUTENBHOM NONAPHOCTUN ANIUTENBHOCTBIO MeHbLUE t

SaI'IyCK no UMNynbCy OTpuUaTensHON NONAPHOCTN ANUTENBHOCTBIO MeHbLUe t

3anyck no UMnynbCy oTpMUaTENbHON NONAPHOCTM ANUTENBHOCTLIO GornbLue t

3anyCK no nMmnynbcy NONOXUTENBHON NONAPHOCTN ANUTENBHOCTLIO paBHOM t

Lkstd

I:'l::t'L 3anyCK no nMmnynbcy NONOXUTENBHOM NONAPHOCTUN ANIUTENBHOCTLIO GonbLue t
PES
=zl
|==)

3anyck no UMnynsCy oTprUaTENbHOM NONAPHOCTM ANUTENBHOCTHI0 PaBHOM t



8.3. MPUMEPDI
8.3.1. PUNBTP 3ANMYCKA
OTo0bpaxeHne 3allymneHHoro cMHycomnaansHoro curdana 1 kl'y (cbop gaHHbIx, ornbatollas kpusasi BKJ1.)

H Ge3 NpUMeHeHNs uneTpa 3anycka (SaI'IyCK npouncxoguT no (prHTy curHana 1 kl'uy, HO B 3aBMCMMOCTU OT 3HA4YEHUS MOMEXMN
3anycK NponcxognT No HapacTtawuwemy nnn cnagarouemy CprHTy)I

B C npumeHeHneM BblcokoyacToTHoro punestpa (HF reject) (nomexa oTunsTpoBbIBaETCA, 3anyck NPOUCXOAUT MO cUrHany
cuHycovaanbHou dopmbl 1 KILL:

B CnpumeHeHueM H13kodacToTHoro cpunetpa (LF reject) (curHan 1 k'y oTuNsTpoBbLIBAETCS, 3aNyCK NPOUCXOAUT Mo noMexe
-> B JAHHOM Cry4yae 3TO HeaPEKTNBHO):

W
[\



B c npumeHeHnem cunstpa nomex (Noise) (rucTepesnc 3anycka oxoauT Ao 3 Aen., 3anyck NpoMCXOAuT Mo CurHany
cuHycomaanbHon opmbl 1 KIML):

8.3.2. APYIOW NPUMEP NPUMEHEHUSA HU3KOYACTOTHOIO ®UNbTPA

HabniogeHne meaneHHoro cuHycovaansHoro curHana 10 My, Ha koTopom NosiBnsATCA Nuku kaxable 200 mc (BkntodeH pexkum PkDet)

B Cnyvait npuMeHeHUst UnbLTPA NOMEX: (3anyck MPOUCXOAUT TOMbKO MO (OPOHTY CUHYCOMAANbLHOIO CUrHana, yBenuunTb
MacwiTab no nukam Henerko)

B Cny4yali NpMMEHEeHUs HU3KOYaCTOTHOro unbTpa: B [pu M3MeHeHUU pas3BepTKU HabnoaeHue MUKOB
(nopasnsieTca curHan go 10 'y, MOXHO NMPOM3BOAUTL OCyLlecTBNAETCS NMPaBWUNbHO: NoATBEPXAEHUE
3anyck no nukam v yBenuymeaTb MacluTab) n3MepeHust

[SN]
[ON]



|0

Takow pe3ynbraT TaKkke MOXHO Nony4uTb 6e3 npumeHeHuUs HUNLTPOB, HO ANA 3TOrO cnepyet BblspaTb 3anycK no nmnynbCcy
ANUTENLHOCTLIO MeHee 1 MKC:



9. PEXXUM OCUUNTIOINPA®A, «<MEHKO CBOPA OAHHbIX»

9.1. MEHIO «CBOP OAHHbIX»

HaxmuTe faHHy0 KHOMKY

H  BKIIOYAET WUIU BbIKIOYaeT
mMeHto « OBHapyXeHVe NUKOBY.
Cwm. npumep 1

B BbIGpaeT nnu oTkn4aeT
KO3(pULMEHT PYHKLUN
ycpeaHeHus.
Cwm. npnmep 2

H  BKNOYaET UNU BbIKNOYaeT
pexum «Orubatoas Kpmeas».
Cwm. npumep 3

B Bbibop BpemeHHoro pexuma unm "XY"
B pexxnme XY napametp CHA ncnonb3yetcs
B KayecTBe abcuuccol, a CHB B kayecTBe
opauHaTtbl. KaHan M He MoXxeT ObITb
npeacTasneH B pexume XY. C Apyron CTOpoHbl,
He MOTyT ObITb aKTUBMPOBaHbI KypCopblI.

B BbIOMpaeT unu oTknYaeT KoapuumneHT
«mactabnpoBaHua»

B [lepemellaeTt OKHO MacwTabnpoBaHms No BpeMeHN
(BaHHas HacTporKa BO3MOXHA TOMbKO MpW BKIIOYEHNW MaclLuTabupoBaHus).

Bknapgka Bbixoga



9.2. MPUMEPDI
9.2.1. CEOP JAHHbIX B PEXXUME PKDET

Ha6ntogeHne rpebHer BbICTPbIX MMMYIIbCOB C HU3KOWM YaCTOTOM NOBTOPEHNUS.

B 6e3 pyHkumm PkDet (4acToTa noBTOpeHus rpe6Helt TpebyeT Hecopa3amMepHO YacToTbl BbIGOPKM Ans 0TOBpaxKeHUsi curHana:
rpebHN OTCYTCTBYHOT):

B c npumeHeHvem pexnma PkDet (obHapyxeHne MMHMMansHOro N MakCUMarnbHOro 3Ha4YeHWIN, NoMyYeHHbIX Mexay ABYyMS
Lwaramm BbIGOPKM, NO3BONSET 0TOOpasuTb BCe rpebHu):

O6HapyXeHue NUKOB OTKMKO4YaeT NOBTOpPHOe BocnpousBegeHue ocuunnorpammbl ETS (BbiGopka B 3KBUBanieHTHOM
BpemeHHM). Bbibopka npeacTaBnseT co6oi BbIGOPKY B peanibHOM BpeMeHu Ans pa3sepTku < 2,5 mkc/gen

|




9.2.2. YCPEOHEHUE PE3YJIbTATA CBEOPA OAHHbIX

HabnogeHue 3awymneHHoro cuHycougansHoro curdana 1 klu. Mepen ycpeaHeHnem Heobxoanmo ybeantbcsa B CTabunbHOCTU
ocuunnorpammel. B Hawem npumepe B MeHI0 «3anyck» BKINOYEH PUNETP NOMEX.

B 6e3 ycpegHeHus:

B C ycpegHeHneM Ha 4 (nomexa ocnabneHa):

B C ycpeoHeHun Ha 64 (npakTnyeckn 6e3 nomex):



9.2.3. CBOP JAHHbIX B PEXXUME OIrMBAIOLLEN KPUBOM

HabniopeHne aMnNnTygHO-MoA4yIMpoOBaHHOIO CMHycomnaaribHOro curHana.

B 6e3 ornbatoLLen kpMBOM (OTOBpaxkaeTCcs 3axBaT NpuU KaXxaoMm 3anycke):

B c ormbatoLlen KpnBoK (OTOOpaxxaeTca 3axBaT Npu KaXxaom 3anycke):



10. PEXUM OCLUUITIOINPADA, <kMEHIO UBMEPEHUA»

10.1. MEHKO «tU3BMEPEHMUE»

Haxxmute AaHHyo KHOMKY

B BKIOYaET UMY BbIKITIOYaeT
MHOMKaUMIO aBTOMaTUYEeCKNX
n3mepeHun

H 03BONSAET OTKPbITb
OKHO KOHburypaumm
aBTOMaTUYECKNX N3MEPEHUIA
COOTBETCTBYIOLLErO KaHana (HaxaTtvnem
KHOMKW Hanpotue) (*)

W BKMIOYAET UMK BbIKNOYaET
KYPCOpPHbIE U3MEpPEHNs

B 3ajaeT 1 oTobpaKaeT YMCINOBOE 3HAYEHNEe
nonoxexwus kypcopa 1 (**)

B 337aeT M oTOBpaXKaeT YMCIoBOE 3HaYeHne
nonoxeHus kypcopa 2 (**)

(*) aHHaA HacTpoiKa BO3MOXHA TONbLKO B TOM Crlyyae, eCiiu BKIIl0YeHa MHAUKALMA aBTOMaTUUYeCKUX U3MEPEeHUMN.
(**) aHHas HacTpoKKa BO3MOXHa TONbKO NpU BKITHOYEHUU KYPCOPOB.



10.1.1. ONMUCAHUE OKHA KOH®UI'YPALIMN ABTOMATUYECKUX USMEPEHWUI

@®® MepemellieHne B OkHe Ans BbIGopa

MoaTteepxaeHune BbiGopa

OBO3HAYEHUE OMUCAHUE U3MEPEHUA WHOUKALUA ABTOMATUYECKUX KYPCOPOB
Vmin MUHMManbHOE MUKOBOE HanpsbkeHne Bcpen v BMuH
Vmax MaKkCMMarnbHOE MMKOBOE HanpsbkeHue Bcpen n Bmakc
Vpp pasmax HanpsXXeHus curHana BmuH 1 Bmakc
Viow HU3KUA YPOBEHb HanNpsXxeHus Bcpeg 1 BHus
Vhigh BbICOKMI YPOBEHb HaMpsKeHUs Bcpen v Bbic
Vamp amnnutyga BHu3 1 BebiC
Vrms cpefHeKBafpaTUYHOE 3HaYeHue HanpskeHnss | Bcka u nHTepBan uamepeHui
Vavg cpefiHee 3Ha4YeHne HanpsHKeHUs Bcpen v HTepBan namepeHni
Over+ NONOXMWTENbHbLIN BbIGPOC BmuH 1 Bmakc
Trise ONVUTENbHOCTL HapacTawLero ppoHTa TOYKM, NCMOSb3yeMbIE AN BbIYMCIEHNS
Tfall ONNTENbHOCTbL CnagatoLlero opoHTa TOYKM, UCMONb3yeMble 115 BbIYMCEHNS
w+ MONOXUTENbHASA AMMTENBHOCTL MMTTYIIECa (MPM Bcpen v Toukm, ncnonb3yemble ANs BbIYMCTIEHUS
50% Bcpen)
W- OTPUUETENbHAR ANUTENbHOCTE MMMYIECa (MPU Bcpen v Toukn, ncnonb3yemble Ansi BblYNCNEHUS
50% Bcpen)
P nepvog Bcpen v Toukn, ucnonb3yemble Ansi BblYUCIEHMWS
F yacrorta Bcpen v ToukK, ncnonb3yemble ANnsi BblYUCTIEHMS
DC KO3 (pMUMNEHT 3anonHeHns Bcpen v Toukm, ncnonb3yemble ANs BbIYMCTIEHUS
Pulses KONMM4eCcTBO MMIMYNbCOB Bcpen v Toukn, ucnonb3yemble Ansi BblYNCNEHUS
Over- oTpuuaTenbHbIi BbIGpoC BmuH 1 Bmakc
Phase (A) OnopHbI kaHan B, «capur dhasbl kaHana A» Bcpen v nepuog, ncnonb3oBaHHbIM ANS BblYUCTIEHUSA
Phase (B) OnopHbIn kaHan A, «casur ¢asbl kaHana By Bcpen v neproa, CNonb3oBaHHbLIN ANS BbIYUCNEHUS

pio

Bo3moxeH BbiGOp He Gonee 2 aBTOMaTMYECKMX M3MEPEHUI Ha KaHan. ABTOMaTMYecKkue Kypcopbl Ha3HayawTca Ans
nocnegHero BbIopaHHOro M3MepPeHUs, KOTOpoe HaXoAUTCA B NePBOM NO3ULMKM Ha 3KkpaHe. Koraa BbinonHeHuWe namepeHuns

BO3MOXHO, aBTOMaTU4eCK1ue Kypcopbl o6ecneunBaroT AONONMHUTENbHYI0 UHOUKALIUIO, CM. Taﬁnwuy Bbille




10.1.2. YCNOBUA USMEPEHUN

B /IamepeHus npoBogAaTCs Ha BCO FJ'Iy6MHy namMAaTn.
m Jlio6oe nameHeHve curHana npuBoanT K 0BOHOBNEHNIO pe3ynbratoB N3MepEHUN. OHu obHoBRAKTCA NO mepe 060pa AaHHbIX.
B TOYHOCTb M3MEpPEHUS ABMSAETCA ONTMMaribHON, ecnu 0TO6pa)Kal'OTCﬂ ABa MOJIHbIX Nnepunoda curHana.

10.1.3. NPEACTABIIEHUE ABTOMATUYECKUX U3MEPEHUN

B [lonoxuTenbHbin Beibpoc = [100 * (B makc — Bhic)] / Bamn
B OtpuuarenbHbivi Beiopoc = [100 * (BmuH - BHnsk)] / Bamn
18 27112
[*Z (¥i = Yeno )]
B Bek3= N5

i=n

Z (Y = Yono)

1
B Bcepen= Nizp

YGND = 3HaueHune To4kn, NpeacTaBnstoLen Homb BOMbT

10.1.4. U'BMEPEHME ®A3bl

ABTOMaTM4eckoe nsamepenue asbl OQHON OCLUNIIOrPaMMbl OTHOCUTENBHO APYION.

M3mepeHne dasbl HEBO3MOXHO npu Bbibope kaHana M.

Bbibop okHa KoHurypauum namepenuni (kaHana A unu B), B KoTopom BblbnpaeTcsa namepeHvne dasbl, onpeaenser OnopHbIn
KaHan ans nsmepeHnst casura gassbl.

Ecnn BbIOOp ocyLiecTBnsieTCcst B OKHe kaHana A, To kaHan B crtaHoBuTca onopHbiM. Ocuunnorpad otobpaxaer casur ¢asbl
KaHana A Mo OTHOLLEHWIo K KaHany B.



11. PEXXUM OCLUUINTNOINPA®A, <kMEHIO NMAMATU»

11.1. MEHIO «NAMSATb
Sl

HaxMute gaHHyt KHOMKY

W Bkntoyaer / oTkno4aeT
OoTOOpaxeHne OMopHbIX CUrHamMoB.
Cwm. npumep

H ynpaenseT ocumnnorpammamu B namatu (.trc)

N ynpaenseT ocumnnorpammamu B namatu (.ixt)
Ocuunnorpammbl ¢ paclumpeHueM .txt HeBO3MOXHO
BbI3BaTb Ha npubope cepumn HandScope.

OHM ucnonb3yloTcs Ans padboTbl
B 3NIeKTPOHHOM Tabnuue.

B ynpaenseT KoHdUrypaumsamm B namatu (.cfg)
®dannbl ¢ pacwmpeHuem .cfg oTHocATcsA
K npubopam cepum HandScope n HecoBmecTUMBI
C ApyrMmMu npubopamMmm TOproBom MapKu.

N ynpaBnseT CHMMKaMu 3KkpaHa B namdatu (.bmp)

11.1.1. ONUCAHUE OBLLNX 3HAYKOB

obecneunBaet JOCTYN K OKHY COXpaHeHUs1 OCLMNIIorpaMmbl, OCUMIINIOrpaMmMbl B TEKCTOBOM dhopmaTte, KoHdurypaumm
nnn CHMMKa 3KpaHa B nNaMATun.

obecneunBaet O0CTyn K OKHY Bbl30OBa ocuunnorpamMmmebl, KOH(bI/IpraLI,VII/I NN CHUMKaA, XpaHALLNXCA B MaMATH.

L B
L ¥4 o6ecneunsaer JOCTYN K OKHY YAaneHUst oCUMINorpaMmbl, OCLUIIOrpamMMbl B TEKCTOBOM cpopmate, KOHGUrypaumm unm
CHMMKa 3KpaHa, XpaHsILLMXCSA B NaMsTy.

VimeHa haiinoB reHepupyeTcst aBTomaTtuyeckn (Hanpumep: trace_01.ixtun . g.).



11.1.2. OB BEM NAMATHU

O6bem namsaTtn coctaenseT 2 Mbavita (500 k6 M3 KOTOpbIX MCNONB3YIOTCA PannoBON CUCTEMON), YTO NO3BONAET XPaHUTb: OCLMII-
norpaMmbl, CHUMKM aKpaHa, dannbl KoHuUrypauumn n dannsl nsmepeHuin (cTp. 66).

MmeHa hannos reHepupytoTca aBToMaTUYeCKu ¢ npupalleHnem nigekca davina or 00 go 99 (Hanpumep, trace-00.TXT, trace-01.
TRC, setup-03.CFG, screen-10.BMP, meter-20.TXT n 1. A4.).

Mpun 3anonHeHnn NnamsaTn nosiensieTcst coobueHne «Owmnbka: MNamaTb 3anonHeHa!».
Mpepnaratotca 3 pelueHns:
B yaaneHvie pannos OAuH 3a ApyrMM B MeHIo «[lamaTby» (= noTtepst aHHbIX).
B nepepayva davinos Ha K nocpegctesom SX-METRO vnu komaHg AUCTaHLMOHHOIO ynpasneHus (CM. pyKoBOACTBO MO
NporpaMMMpOBaHuIo).
H onHbIN cOpoc namATK

& BHumaHue! MoTteps Bcex dannos.

1. BoikntounTte npnbop 1 HAXXMUTE KHOMKN " ®

2. YOepxuBasi KHOMKN B HaXXaTOM MOMOXEHWUU, HaXMUTE KHOMKY @ n noXxagutecb noAaBneHna cumeona,
NOKa3aHHOIo HanpoTuBe.

3. CTVIpaHVIe OaHHbIX ONMUTCA OKOJ10 COPOKa CeKyH[.

11.2. MPUMEP
11.2.1. OBPALLEHUE K ONOPHOMY CUTHANY

HabnioaeHne aMnNnMTygHO-MOA4YNIMPOBAHHOIO CMHYyCOMAallbHOro CUurHana.

OI'IOprIﬁ CurHan 0T06pa)K89TCF| CBETI10-XeNnTbIM LIBETOM. TeKyLIJ,aﬂ amMmnnnTyaa curHana He CooTBeTCTByeT OMopHON.

MamaTtb, B KOTOpOIZ XpPaHATCA ONOpPHbIe CUrHanbl, ABNAeTCA 3Hepr03aBI/ICVIMOIZ, noTepa AaHHbIX MPOUCXOAUT Npu BbIKIHOYEHUN
np|/|6opa, a TaKkxe npu OTKIN4YeHUN KaHana nnn onopHOro curHana.



11.3. ONUCAHUE
11.3.1. YNPABNEHUE COXPAHEHUEM

B OcuunnorpamMmmsi .trc
B Ocuunnorpammsl .txt
B Ocuunnorpammel .cfg
B CHuMKa akpaHa .bmp

Mpumep:

TekcToBas obnacTb,
yKasblBatoLasi
nonb3oBarento

UMS, Nnog, KOTOpbIM
charin bynet coxpaHeH.

\

O6nacTb BbIGOpa
KHonkun
ocuunnorpamMmbl. NnoATBepXXaeHus
[Nonb3oBartensb unm >

BbI6VIpaET ocumnnorpammy,
KOTOPYHO OH Xo4eT
COXpPaHUTb.

OTMEHbI

11.3.2. YNIPABJIEHME BbI3OBOM

B Ocuunnorpammel .trc (ocuunnorpamma 3arpy>aetcsi BMECTO KaHana MaTeMaTu4eckux yHKLUNR)
m  KoHdurypaumm .cfg
B CHumka akpaHa .bmp

Hanpumep:

Cnmncok
avinos .cfg

KHonkun
NOATBEPXAEHUS
unm

OTMEHDbI

11.3.3. YNIPABNEHWE YOANNEHUEM

B OcuunnorpamMmmei .trc
B Ocuunnorpammsl .txt
B KoHdwrypaumm .cfg

B CHuMKa akpaHa .bmp

Hanpuwmep:

Cnuncok
dannos .txt

KHonkun
NOATBEPXAEHUS
unu

OTMEHbI

11.3.4. U'BBNEYEHUE OAHHbIX

MporpammHoe obecneveHne SX METRO nossonseT useneys gaHHble, nepeaasas ux Ha K, B pexvme ocumnnorpada.



12. PEXUM OCLUUITNIOINPADA, <kMEHIO MHCTPYMEHTA»

12.1. MEHKO «cMHCTPYMEHT»

® Haxmute fAaHHyr KHOMKY. [JaHHOE MEHI0 MAEHTUYHO B pexumax pabotbl « MynsTUMETP» U «AHanU3aTop rapMOHMK».

B BbibupaeT A3bIk TPEBOXHbIX
UM CNPaBOYHbIX COOBLLEHNN:

B OtkpbiBaeT okHO «HpopMauus o HacTporikax cesasn / USB»:

B OTKpbIBaeT OkHO «O NpoayKTex»:

12.1.1. B JAHHOM OKHE NPEACTABJIEHA CNEAYIOWAA UH®OPMALINA:

B Ha3BaHue npubopa, Bepcusa nporpaMMHoro / annapaTHoro obecneyeHnsi, CEpMnHbIA Homep

BEpcUsi NporpamMMbl 3anycka 1 cbopa AaHHbIX

Beb-canT, KOTOpbIV criegyeTt nocewarb, YTobbl y3HaTb O HOBMHKax B MoaenbHoM psae npnbopos METRIX
aapec aNeKTPOHHOW NOoYThI CyX0bl NoAAEepPKKW, KOTopasi OTBETUT Ha BaLLK BOMPOCkl 06 YCTPOMCTBE.



13. PEXXUM OCLUIINTIOINPADA, «KKHOIMNKA CIMMPABKWU»

13.1. KHOMNKA «CIMPABKA»

® Haxmunte OaHHYI0 KHOMKY OnA BKIOYEeHUA / BbIKITHOYEHUS BCTpOGHHOIZ CrnpaBKu.
Bo Bcex pexnmax OHa BbI3blBAE€T OKHO CNpaBKM B TEKyLLlEM MEHIO.

Hanpuwmep:

OCHOBHOW 3aronoBok

TEKyLLen Cnpasku Yka3zaTerb, KOTOpblil
ycTaHaBnMBaeTcs
HanpOTI/IB BKNaaKkun
BCMIOMOTaTeNbHOM MEHHO,
0 KOTOPOM HyXHa
cnpaska.

YkasaTenb, KOTOpPbIN Mon3yHok, nonoxeHve
yCTaHaBnMBaEeTCS KOTOPOrO MOXHO U3MEHUTL
HanpoTunB BKNagKku C MOMOLL b KHOMOK
rMaBHOIO MEHH0. YyBCTBUTEJIbHOCTU

Nno BepTukanu:

OIS,



14. PEXXUM MYNIBTUMETPA, «KKHOMKW»

@

Haxatne OaHHOM KHOMKM Npou3BoauT BbIGop pexuma «MynstumeTp». [OoCTynHbl 2 He3aBUCUMbIX LIMPOBBLIX
myneTumeTpa Ha 8000 oTcyeToB.

14.1. WECTb KHOMNOK «MEHIO»

HeaKTMBHa B pexunme «MynbmmeTp».

HeaKkTUBHa B pexxume «MynsTumeTpy.
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oTobpaxaeT rmaBHOE MeH0 « IHCTPYMEHT», MAEHTUYHOE MeHI0 B pexxume «Ocuumnrorpac»

=
w
=
(1]
T
(1]
I
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®

HeakTuBHa B pexume «MynsTumMeTpy.

MamaTtb

oTobpaxaeT rnaBHoe MeHo «[MamsaTb»

CnpaBka

©

oTobpaxaeT okHo «CripaBka», MAEHTUYHOE OKHY B pexume «Ocuunnorpad»

14.2. TPU KHOMKWU: KAHATbI A, B U KAHAIT MATEMATUYECKUX ®YHKLIUA

Kanan @ NPOCTOE HaXaTtmne npon3soanT Bbl60p KaHaJ'IaA(VIJ'II/I B) 1 BbIBOOMT HA 3KpaH COOTBETCTBYOLLIEE MEHIO.

Kanan .: OBOMHOE HaXXaTue OTMEHSAET Bbl60p KaHana.

DyHKUMA

®

HeaKTMBHa B pexunme «MynbmmeTp».



-—

4.3. ABE KHOTMNKWN «PA3BEPTKA»

yBennineaeT ONTIUTEeNIbHOCTb 3anncu B OKHE NpoCcMOTpPa.

O ©

YMeHbLUaeT ANnTeribHOCTb 3annc B OKHE NpoCcMOoTpa.

14.4. 1BE KHOMNKWU «4YBCTBUTEJIbHOCTb»

yBenn4inBaeT gmana3oH nocrneagHero Bbl6paHHOFO KaHana.

OS

YMeHblUaeT Anana3oH nocrnegHero Bbl6paHHOFO KaHana.

-—

4.5. 1BE ®YHKUNOHAIJIbHbIE KHOINKWN

HeaKTMBHa B pexunme «MynbmmeTp».

G

kHonka RUN/HOLD BknitovaeT unu BblkntovaeT pexum Hold, KoTopbin hukeupyeT nHAMKaUuMio Ha aKpaHe.



15. PEXXUM MYNIBbTUMETPA, <UHOUKALUWUA»

15.1. OTOBPAXEHUE

~ ObnacTb MHopMaLmm
<— 06 ypoBHe
N 3apsiga barapeu

(*) 1. Obnactb
WHAMKALMN N3MEepPEHns <

> 4. ObnacTb MHopmaLmmn 06
YPOBHe 3apsiga 6atapeun

A4

2. ObnacTb 7
rpady4eckoro okHa <

V

3. ObnacTb rnaBHOr0 MeH0

(*) Ecnu namepeHmne BbINONMHUTbL HEBO3MOXHO, UHAUKaUUA 6yp,eT 01'06pa)|<aﬂ=c;| B Buge HyHKTI/IpHOﬁ nuHuun. Ecnu kaHan He
noarBepxaeH, BMeCTo uamepeHus 6y,qu OTOﬁpa)KaTbCil UMHAOUKaUUA «-X-».

15.2. OBJIACTb UIBMEPEHUA

O603HayeHne Tun Ces3b

KaHana \ n3mepeHuna /

masHoe
n3mepeHue BcnomoraTensHoe
namepeHme 1
BcnomoraTensHoe
namepeHue 2
BcnomoraTensHoe

namepenue 3

B aTtom okHe YKa3blBaeTCA HenocpeacTtBeHHas MHopmaums o kaHanax A u B:

O603HaveHne KaHana

Ces3b

duneTp

Tun namepeHns

maBHOEe namepeHue
BcnomoratensHoe namepeHue 1
BcnomoratensHoe namepeHue 2
BcnomoratensHoe namepenue 3



15.3. OBJIACTb TrPA®UYHECKOIO OKHA

Mmy6uHa namsT okHa
npocmMoTpa

—

HOuarpamma
Owarpamma kaHana A —— <— kaHana B

KpuBble TpeHOoB
kaHana Aun B

B aTom okHe 0To6pa>|<aeTC$| X0[, BbINONTHEHUSA N3MEPEHNIA B 3aBUCMMOCTIN OT BPEMEHU, @ UMEHHO:
B KpuBble TPEHO0B [MaBHbIX MU3MEPEHUIN KaXKAOro KaHana

CeTKa

ANnTEenbHOCTb onepaunn

OoAHa AunarpamMmma Ha KaHan

15.3.1. KPUBAA TPEHAOA

KpuBasa TpeHaa npenctasneHa 270 otcyeTamu.

15.3.2. ANIMTENbHOCTb HABJNIOAEHUA

Mmy6uHa namaTh okHa npegcTaenseT cobon ANUTENbHOCTL HabnaeHus: Yuutbiatotea 2700 nsamepeHuin.

Bo3moxHble HacTpowiku: 524 ", 15", 30", 14, 6 4, 12 4, 24 4, 1 Hegens, 1 mecau,.

15.3.3. AMATPAMMA

[laHHble gnarpammbl NoKasbiBaOT MUHUMATbHBIE U MaKCUMaribHbIE UBMEPEHHLIE 3HAYEHUS.

[ ]
1 MN3ameHeHve gnanasoHa cbpacbiBaeT AguarpaMMy U CTUPAET KPMBYHO XOAa BbINONHEHUS U3MEPEHUS.

15.4. OBJIACTb NABHOIO MEHIO

15.5. OBJIACTb BCITOMOTIATEJIbHOIO MEHIO



16. PEXXUM MYNBTUMETPA, «<MEHIO UBMEPEHUA»

16.1. MEHIO «cUBMEPEHMUE»

HaxmuTe faHHY0 KHOMKY.

B BuiGupaet rmaBHoe
n3MepeHue Ha
kaHane "A"

| BbIGMpaeT BCnomMoraTternibHOe naMepeHue,
0T06pa>+<aeM0e Ha KaHanax

16.2. ONMNCAHUE

16.2.1. TMABHOE U3MEPEHUE HA KAHAIJE A |‘ﬁ'_®_

D M3mepeHne aMmnnnTyabl

I_J_G Mi3mepeHne akTMBHOWM MOLLHOCTH
IE OmmeTp
II Mpo3BoHka Lenu

_| |_ M3ameputenb eMKkocTu

I:“ TecTnpoBaHne KOMMNOHEHTOB

EPM

M3mepeHne ckopocTy BpaLleHus (cneumanbHbin npodHuk CA 1711)



16.2.2. U'BMEPEHME MOLWHOCTU U ONATNTOITOBOE OKHO «BblIBOP U3MEPEHUA»

Mpwu BbIGOPE Iﬁd_ N3MEepPEHNsI aKTUBHON MOLLHOCTU HaXKaTue KHOMKK @ BbI3bIBAET OKHO, MOKa3aHHoe Hke. Takum obpasom,
Bbl MOXETE BbIOpaTh TUM U3MEPEHUS:

B OpHodhasHas Lenb

B CummeTtpuyHas TpexdasHas uenb 6e3 N

B CummeTpuyHas TpexdasHas uenb ¢ N

16.2.3. UHONKAUUNA NBMEPEHUA MOLLHOCTU U NPUHYOAUTEJNIbHBIE BKITAOKWA

[ns uamepeHnsa MoLLHOCTK TpebyeTcs criegytoLlas HacTporkKa napameTpoB:
- EauHnua namepeHus kaHana A: B (BonbT)

- EovHnua namepenus kaHana B : A (amnep)

- CBsA3b kaHanoB Aun B : AC (N0 nepeMeHHOMY TOKY)

Mpumep: Mo ymMmonyaHWio MOLLHOCTb NepeKkpbIBAaET N3MEPEHNE Ha KaHane A; HaxaTue KHOMKM @ no3sonseT oTobpasnTb

n3MepeHue Ha kaHane A, 1 HaoGoPOT NPW HaXkaTUW KHOMKM MOLLHOCTb NepeKpbiBaeT M3MepeHne Ha kaHane B.
M3mepeHne Ha kaHane B (Tok)

A
s N
r
MamepeHue MOLLIHOCTH,
nepekpbiBatoLlee
n3MepeHue Ha kaHane A
[ononHuTenbHble
n3MepeHus
\ p

HaxaTtne kHonkm @ .

M3mepeHune Ha kaHane A (HanpsbkeHue)

A
' I
\
> M3mepeHne MoLHOCTH,
nepekpbiBatoLLee
n3mepeHue Ha kaHane B
[JononHutenbHble
n3mepeHus Y,



16.2.4. BCMOMOIATENbHOE U3MEPEHME

BbibrpaeT BcnomoratensHoe n3MepeHne, otobpaxaemoe Ha kaHanax:

IE BKIIOYAET KOHTPOIIbHOE BCMOMOraTerisHoe uamMepeHve. MeHto BKIHOYAET TPU M3MEPEHNS:
H min > MUHMMasbHOE U3MEPEHHOE 3HAYeHNe

B max -> MakcMManbHOe U3MepeHHoe 3HadyeHne

B avg - cpefHee 3Ha4YeHWe C MOMeHTa nocneaHero cbpoca

Rel BKIIOYAET BCMOMOraTenbHOe OTHOCUTENBbHOE M3MepeHue. MeHio BKNOYaEeT TpY U3MEPEHUS:
B rel - pasHuua Mexay hakTUYecKMM 1 OMOPHLIM 3HaYEHEM
B ref - onopHoe 3HayeHue
B A - pasHnuaB %

Freg BknioyaeT BcnomoratensHoe naMmepeHune YyacTtotel. Ecnu BeibpaHa knemma N, oTobpaxaeTcst uamepeHue koadduumeHTa
moLyHocTtm (PF).

[ ]
1 Bbi6Gop BcnoMoratenbHOro U3aMepeHusi NpuMeHsieTcsi KO BCeM KaHanam.

BcnomMoraTtenbHbIM U3MepeHreM, NoATBEPXKAEHHbIM MO YMONYaHUIO, ABMSETCH U3MepeHne 4acToThbl
i

C6poc KOHTPONbLHOIO U OTHOCUTENILHOIO BCNOMOraTeflbHOro U3MepeHusi ocyLLecTBseTCA:

- HaXKaTMeM KHOMKM @ , KOrAa aKTUBHOE rMaBHOE MEHIO SIBMSIETCS MeHI0 BbIGopa BCNOMoOraTenibHOro
u3mMepeHus,

- NyTeM BPeMeHHOro M3aMeHeHuUsi BCMOMOraTefnbHOro uamepeHus,

- NyTeM BbIKIIOYEHUs1 U NOBTOPHOrO BKIIOYEHUSA KaHana,

- nyTeM U3MeHeHUs1 AuanasoHa.



17. PEXUM MYJNIbTUMETPA, <MEHIO KAHAIJIA A U1 B»

17.1. MEHIO «<KAHAIT A UJTN B»

@ HaxmnTte oHy 13 3TUX 2 KHOMOK.
MmaBHOE MEHI0 {

b

BcnomorartenbHble MeHo < A A

B BbibMpaeT cBA3b
kaHana (AC, DC, AC+ AC).
Cwm. npumepe

B BKIIOYaET, BbIKNOYaeT aBTOMaTU4YECKMI
BbIbOp AnanasoHae

B BbIbypaeT hunsTp KaHana
(OFF, 5 kHz)

B BbIbMpaeT koadhdULMEeHT NPoGHKKa
kaHana (ot x1 go x1000)

B BbIGMpaeT eanHULYy U3MepeHnUs kaHana
(BonbT, amnep, -)

17.2. NTIPUMEYAHUA

(1) OaHHble BKNaaku HEQOCTYMHbI, €CNX NOATBEPXKAEHbI CriedytoLme TUMbl U3MEPEHUIA:

M3amepuTenb eMKocTun

OmmeTp

TecTupoBaHME KOMMOHEHTOB
[Mpo3BoHKa uenu

Vi3mMepeHne ckopocTu BpaLLeHNs

(2) JaHHas Bknagka HegoCTyNHA, eCcny NOATBEPXAEHb! crneyoLime TUMbl U3MepeHnii:

B TecTupoBaHME KOMMOHEHTOB
B [Ipo3BoHKa Lenu
B /I3amepeHne CKopoCcTH BpaLleHus



17.3. NIPUMEP: CBA3b MYJIbTUMETPA

B pexvme BonbTMETpPa BO3MOXHbI 3 BUAa CBA3N:

B CB93b No nepemeHHoMy TOKy (AC) no3BonseT namepaTb CpegHekBaapaTUYHoOE 3HavYeHne nepeMeHHoro HanpskeHus (B nepem.
TOKa) curHana 6e3 NOCTOAHHOW COCTaBNALLEN,

B Cg4a3b no noctosHHoMy Toky (DC) no3sonseT namepsaTb NOCTOSAHHOE HanpsxeHue (B nocT. Toka) curHana,

B Csa3b AC + DC obecneuvBaeTt usmepeHune cpeaHeKkBaapaTUYHOro 3Ha4eHns HanpsxkeHns (B nepem. Toka + nocrt. Toka) Bcero
curHana.

me: Vac o=V ac De



18. PEXXUM MYNBTUMETPA «MEHIO NAMATb»

18.1. MEHIO «TAMATb»

=

HaxMuTte JaHHyo KHOMKY .

B BbIGypaeT ynpasneHue
ocuunnorpammamu B namaTu (.txt)

B BbIGypaeT ynpasneHue
dannamu koHdurypaumm B namatu (.cfg)

B BbIbypaeT ynpasneHue
CHUMKaMW 3KpaHa
B namaTu (.bmp)

B dann ¢ pacumpeHemM .bmp MoxHo nsenedb Ha MK ¢ nomoLubio nporpammHoro obecnevenns SX-METRO / Pexum ocumnnorpada,
NUMMOPT NamATK.
B Pexum mynstumetpa npubopa cepumn Handscope coBmecTum ¢ nporpammHbiM obecneyermem SX-DMM v3.



19. PEXXUM AHATIN3ATOPA TAPMOHMUK, «KOTMKW»

®

HaxaTtue JaHHOW KHOMKU NPpOU3BOAUT BbIOOP pexnma «AHannsaTop rapMOHMKY.

19.1. WECTb KHOMOK «MEHIO»

HeaKkTMBHa B pexunme «AHanmaTop FApPMOHUK».

oToGpaxaeT rnaBHoe MeHi «CGOop AaHHbIX U MHAUKALMSA»: OOCTYN K MNOpsiAKaM rapMOHUK, YHKLMM
yCpeaHEeHWs1 U MacLITabupoBaHuIo.

0T06pa>KaeT rmaBHOE MeHI0 «NHCTPYMEHT», MAEHTUYHOE MEHIO B peXnme «OCLI,VIJ'IJ'IOFpa(p»

HeaKTMBHa B pexunme «AHaJ'IVI3aTOp FAPMOHUK».

oTobpaxaeT rmaBHoe MeHIo «lMamsTb»

O = b (@) w
a 8 () I o Q
o ¢ < 3] o 2
o © © = ° S
© 2 3 < h =
Y a I 2 Q

o s ) I

2 ) I I

k) = T

= 3

s

oTo6paxaeT okHo «CripaBka», MAEHTUYHOE OKHY B pexume «Ocuunnorpad»

19.2. TPU KHOMKWU: KAHATbI A, B U KAHAIT MATEMATUYECKUX ®YHKLIUA

Kanan @ NPOCTOE HaXaTtune npon3soanT Bbl60p KaHanaA (VIJ'II/I B) M BbIBOOAUT Ha 3KpaH COOTBETCTBYIOLLIEE MEHIO.

Kanan .E [OBONHOE HaXxaTue OTMEHSIET BbIDOp kaHana.
DyHKUMA @ HeakTUBHa B pexunme «AHann3atop rapMOHUK.



19.3. ABE KHOINKWU «PA3BEPTKA»

HEeaKTMBHA B peXxunme «AHanmaaTop FAPMOHUK».

© @

HeaKTMBHA B pexunme «AHanmsaTop FAPMOHUK».

-—

9.4. ABE KHOTMNKUWN «<MYBCTBUTEJIbHOCTb»

WAEHTMYHA (OYHKLMM KHOMKU B pexkume «Ocuunnorpady».

OS

naeHTnYHa yHKLMKN KHOMKK B pexxume «Ocuunnorpady.

-_—

9.5. ABE ®YHKLUMNOHAIJIbHbIE KHOMNKA

naeHTMYHa yHKLMKU KHOMKK B pexxume «Ocuunnorpad».

G

HeaKkTUBHA B peXXUMe «AHanM3aTop rapMOHMK.



20. PEXUM AHAJNTUSATOPA TAPMOHMUK, «<AHOUKALUA»

20.1. OTOBPAXEHUE

YkasaTenb B BUAE YePHOWN ABOWHOW YepThbl
Ha MHAMKALUMN rapMOHUK COOTBETCTBYET
npeacTaBneHnto BCNnecka rapMoHUK.

O6nacTb nHdopmaLun

(*) 1. Obnactb { } 06 ypoBHe 3apsaa
n3MmepeHus barapeu
4
5. ObnacTtb
BCMOMOraTeribHoro
MEHHo
2. O6nactb <

rpadoM4eckoro okHa

3. Obnactb
oTobpaxeHus
3HaYEHMWN rapMOHUKN

- /)
Y

4. ObnacTb rnaBHOrO MEHH

(*) Ecnu nsmepeHune He BbIOpaHO MU He NOATBEPXAEH KaHar, TO BMECTO M3MepPEeHUA byaeT oTobpaxaTbCcA NyHKTUpHas
NUHUA.

20.2. OBJIACTb USMEPEHUA

O6o03HavyeHne kaHana dunbTp Css3b YyBCTBUTENBLHOCTD

A \ /

X

M3mepeHne RMS M3mepenne THD

B gaHHOM OkHe oTOGpaxaloTcs ABa M3MepeHus U MHoOpMaLms O KaHanax:

O6o3HayeHue kaHana

Ces3b

dunbTp

CpepHekBagpaTtuyHoe 3HaveHne (RMS) HanpspkeHnsa curHana B B
KoacbdumumeHT HennHenHbix nckaxenni (THD) B %



20.3. OBJIACTb OTOBPAXEHUA TFAPMOHUK

Bcnneck rapmoHuk [apmoHuka kaHana B,
\ COOTBETCTBYET LIBETY kaHana

FapmoHuka kaHana A,
COOTBETCTBYET LBETY

kaHana \

BepTukanbHas wkana
B NPOLEHTax OCHOBHOMN
rapMOHMWKM ——

[opu3oHTanbHas
LKana Hymepauummn I
rapMOHUK

B pnaHHoM obnactu otobpaxatotca rapmMoHukn ¢ 1 no 16 NoATBEpPXKAEHHbLIX KaHanoB B BUAe rucrorpaMmmel. [onb3osartens MOXeT
N3MEHNTb OTOBPaXkeHne rapMoHKK co 2 No 16 Ha oToGpaxeHne rapMoHuk ¢ 17 no 31. Makcumym BepTUKanbHOW LuKanbl 3aBUCUT
OT KoahpuUmMeHTa MacwTabrnpoBaHus. STOT KOAPDULMEHT MacLLITabNPOBaHNS MOXHO U3MEHUTb B MeHIo Acq. (COop AaHHbIX).

20.4. OBJIACTb OTOEPAXEHUA 3HAYEHUU FTAPMOHUKU

YkasaTenb BbIGOpa rapMOHUKM ®das3a B rpagycax OTHOCUTESNbHO Homep BbiGpaHHOM

\ OCHOBHOW rapMOHUKMN rapMOHUKHN

MpoueHTHOoE 3HaYeHne
rapMOHUWKM ¢ Hanbonblen ———————>

amnnuTyaou <— O0n. nH. o kaHane B

/

YacToTa CpenHeksagpaTuyHoe
3HayeHune

<«— O6n. MH®. o kaHane A

B gaHHOM OkHe 0TOGpaxalrTCs KOHKPETHbIE M3MEPEHNS BbIOPaHHOW rapMOHUKM AN KaXAoro KaHana.
Cnncok otobpakaeMbIX U3MEPEHWI BbIMMAANT criegytowmm obpasom:

3Ha4YeHne rapMoHVKM ¢ HambonbLuen amnnMTygon (B %)
aza OTHOCMTENBHO OCHOBHOWM raPMOHUKM (B °)

yacToTa (B 'y)

cpegHekBagpaTuyHoe 3HaveHne (RMS) HanpskeHus (B B)

3aronoBoK rpynnbl AaHHbIX COOTBETCTBYET BbIOPaHHON rapMOHUKE.
Pa3Hbivi LBeTOBOM (OOH NO3BONSAET OTNUYaTL U3MEPEHNS kaHana A OT n3mepeHuin kaHana B.

20.5. OBJIACTb IMABHOIO U BCITOMOTATEJIbHOIO MEHIO

Mpn OTCYTCTBUN HaXaTud KHOMNOK MEHK aBTOMaTUYeCKM ncHes3alT NpMMepHO Yepel3 ABajuatb CEKyHO ONnA nepexona B
NOSHO3KPAHHbIN pexnM. NOBTOPHOE HaXKaTne KHOMKN MEHI0 NO3BOSISIET CHOBA BbIBECTM €0 Ha 3KpaH.



21. PEXUM AHAJIU3ATOPA TAPMOHMK,
«MEHIO KAHATA A U B»

21.1. MEHIO «KKAHAIT A U1 B»

Pa6oTta gaHHOro MeHo ugeHTnyYHa pabote meHo B pexxume «Ocumnnorpad».

@ ‘g Haxmute ogHy 13 3TMX ABYX KHOMOK
[maBHOE MeHI0 {

e

BcrnomoraTtenbHble MeHto < A A

B oTobpaxaet
4YNCNOBOE 3HAYEHNEe
OTKITOHEHUS

B BbIOMpaeT cBA3b
kaHana (AC, DC, GND)

B BbIGUpaeT hUnsTp
kanana (OFF, 5 kHz, 1,5 MHz)

B BbIbMpaeT KoadprLmeHT
kaHana (ot x1 go x1000)

] Bbl6|/|p89T eaANHNLY n3mepeHunsa

KaHana (BornbT, amnep, -)



22. PEXUM AHAJTIU3SATOPA TAPMOHM K,
«MEHIO CBOPA OAHHbIX»

22.1. MEHIO «CBOP OAHHbIX»

.E HaxmuTe AaHHYH0 KHOMKY.

B 337aeT u otobpaxaeT HoMep
BbIGPaHHOM rapMOHUKU
|__L{ b Bknagka Bbixoaa

B YcpegHeHue
Onepauus ngeHTM4Ha onepauum
B pexxume «Ocuunnorpadg»

B BbibMpaeT KoahpULMeHT MacluTabupoBaHus No BepTMKasm

100% 100 % OCHOBHOW rapMOHUKM
0% 50 % OCHOBHOW FaPMOHMKM
5% 25 % OCHOBHOW rapMOHUKM
1w 10 % OCHOBHOW rapMOHMKH

[Monb3oBaTenb MOXET UBMEHUTb BEepPTUKaIlbHYK LWKany obnactu OTO6pa)KEHVI9| rapMoOHUK 04 ynpoLweHna npocMoTpa rapMOHUK
C manon aMI'IJ'IVITy/J,OVI OTHOCUTENBHO OCHOBHOWN FrAPMOHUKN.



23. PEXUM AHATNINSATOPA TAPMOHMUK, «<MEHIO NAMATWU»

23.1. MEHIKO «NAMATb»

PaboTa gaHHOro MeHto uaeHTUYHa pabote B pexume «Ocuunnorpad».

=

HaxxMuTte faHHyo KHOMKY.

B YnpasnseT canamv KoHurypaumm
B namaTu (.cfg)

B ynpaBnsieT CHUMKamu
3kpaHa B namsaTu (.bmp)

B dann ¢ paclumpeHnem .bmp MoxxHO n3eneYb Ha NK ¢ nomoLpto nporpammHoro obecneveHms SX-METRO / Pexxum ocupunnorpada,
UMMOPT NamsATK.



24. AINCTAHUNOHHOE NPOIrPAMMNPOBAHUE

24.1. OSHAKOMIJIEHUE

Ocuunnorpad MOXHO NPOrpaMMMpoBaTh AMCTAHLMOHHO C NMOMOLLIbIO KOMMbOTEpa:

B 1bo ¢ ucnonb3oBaHMeM nporpaMmHoro obecneyerms SX-METRO,
H 11b0 ¢ NCNoNb30BaHNEM MPOCTLIX CTaHAAPTM3NPOBAHHbIX KOMaHA, COOTBETCTBYOLWMNX cTaHaapTy IEEE488.2 n npoTtokony
SCPI.

ﬂMCTaHuMOHHOG nporpamMmmMunpoBaHue No3BOSIAET.

B HacTtpausatb npu6op
B BbiNnonHATb M3MEPEHNA 1 NepeaaBaTb pesynbraThbl
B [lepepaBaTb dhaiinbl (OCLMNNOrpaMmbl, KOHUIypaLmIo, CHUMKM SKpaHOB U T. 4.)

B atom pasgene nogpobHO onucbiBaeTcsa TONbKO nogakntoveHue ocuunnorpadga k SX-METRO. [na nonyvyeHus gpyron
OonNonNHUTENLHON MHopMaumm cM. « PykoBoACTBO NO ANCTaHLMOHHOMY MPOrpaMMmnpOBaHUIO».

24.2. NOAKNKOYEHUE OCLUUNTIOINPA®A
Mepenaya gaHHbIX Mexay npubopom u MNK peannsosaHa vepes ontuyeckun USB-kabenb HX0056-Z.
B [logknounte USB-coegunutens kabensa k ogHomy n3 USB-Bxogos MK (npu Heo6xogumocTu yctaHoBUTE Apansep, no-
CTaBnseMbIi BMECTe € kabenem).
B [logknouMTe ONTUYECKUA KOHHEKTOP KO BKIKOYEHHOMY ocumnnorpady.

B 3anyctute SX-METRO; BbibepuTe USB-coeanHeHve n 4OXANTECH YyCTAHOBMEHWSA CBA3M (B CryYae BO3HUKHOBEHUS Npobnem
cMm. pykoBoacTBo k SX-METRO).

24.3. OBHOBJIEHUE
Cwm. § «TEXHUYECKOE OBCNY>XMBAHUE»



25. TEXHUYECKUE XAPAKTEPUCTUKMN,
«PEXWM OCLUIINTIOIPADAN»

[apaHTMPOBaHHbLIMM 3HAYEHUAMMW ABIIAKOTCA TONbKO 3HA4YEHUSA C A0MYCKaMn NN NpeaeribHble 3HaYeHNs (Hepea non4yaca nporpeBa).
3HauveHus bes A0nycKoB NnpueeaeHbl ANnA CnpaBKU.

25.1. BEPTUKAJIbHOE OTKJIIOHEHUE

XapakTepucTuku

0X 5022B OX 5042B

Konu4yecTBO KaHanoB

2 KaHana

[Avnana3oH koachcduLmeHToB
OTKITOHEeHUA No BepTUkKanu

ot 5 mB/gen. no 200 B/ gen.
CkaukoobpasHoe nsameHeHune
(6e3 nepemeHHOro ko3 duLmMeHTa NIaBHOrO N3MEHEHNS 3Ha4YeHs1)

MNMonoca nponyckaHus no ypoBHio -3 ab

20 Mry | 40 My

& MamepeHa Ha Harpy3ke 50 OM ¢ amnnuTygon curHana 6 gen.

Makc. BxogHoOe HanpsikeHue

600 B nocr. Toka, 600 Bcks
CHmxeHne HoMUHanbHbIX 3HaveHuin: -20 ab Ha gekaay ot 100 kl'y go 40 Mru

Twun BxopoB

3alUnTHLIN COeaMHUTEND: KNacc 2, N30NMPOBaHHbIE BXOAbI

OuHaMunka BEpTUKANbHOrO OTKIIOHEeHUS

+ 5 geneHunn Bo Bcex gmManasoHax

CBsAi3b Ha Bxoge

AC (no nepemMeHHOMY TOKY):
ot 10 'y oo 20 My,
DC (no nocTtosiHHOMY TOKy):
ot 0 o 20 MI'y,
GND (no 3asemMrneHunto): OrnopHbIN YypOBEHb

AC (Mo nepemMeHHOMY TOKY):
o1 10 Ny go 40 My,
DC (no noctosiHHOMY TOKY):
ot 0 o 40 MI'y,
GND (o 3a3eMrneHuio): ONOPHbIN YyPOBEHb

OrpaHVl‘-IMTeﬂVI nonochbl NnponyckaHus

1,5 My, 5kly

OnutenbHOCTb HapacTawwero poHTa

okono 17,5 He okorno 8,75 He

MepekpecTHbIe NOMEXN MeXay KaHanamu

> 60 gb
npv 0QMHAKOBOMW YyBCTBUTENBHOCTU Ha 2 KaHanax

Peakuuns Ha curHansbl
npsimoyronbHou copmbi 1 k'y 1 1 MINy

MonoXxuTenbHbIN N oTpuLaTenbHLIN BbIBpOC
MpeBbiweHue < 4%

BepTukanbHOe paspelueHne 3KpaHa

+ 0,26% nonHow wkankl (6e3 nsmepenHnii, 6e3 kypcopos)

MorpewHoCTb ycuneHusa
OT NUKa A0 nNukKa

+ 2 % npw ycpegHeHumn ot 4 go 1 kl'y,

MorpewHoOCTbL U3MepeHui

no BepTUKanu B pexume
noctosiHHoro Toka (DC)

NpW OTKINOHEeHUU U ycpeaHeHun 16

1 [2,5 % (nokasanue) + 13% (4yBcTBUTENBLHOCTL) + 0,5 MB]
NpYMeHUMa K N3MEPEHUSM:
BmuH, Bmakc, BHu3k, Bebic, Bepea, BepTukansHble Kypcopbl

MorpewHoCTb 3MepeHnn

no BepTUKanu B pexume nepemMeHHoro
Toka (AC) 6e3 OTKNOHEHMA Ha YacToTe
1 kl'u n npu ycpeaHeHun 16

1 [2 % (nokasaHue) + 2% (4yBCTBUTENBLHOCTb)]
npumeHnMma k nsmepenusam: Bamn, Beks, Bbibpoc+, BbIGpoc-

Mpo6GHUKKN

KoadhcomumeHt ocnabneHus cnenyet NnpUMeHATb B MEHI0 KaHana

®DyYHKLMA BepTUKanbHOro
MaclwTabnpoBaHusi Ha NONTy4YeHHOMN
WNK1 COXpaHEHHON KPUBOM

HeT

AnekTpo6esonacHocTL 6e3 akceccyapoB

600 V, CAT lll, aBonHasa nsonsaums

Makc. HanpsikeHune

nnasatoLlee: 600 B, CAT Il yactoton ot 50 go 400 'y,
mexay kaHanamu: 600 B, CAT Il yvactotow ot 50 go 400 I'y
CHWKeHne HoMUHanbHbIX 3Ha4YeHun YactoTbl ¢ 401 'y, go 100 kl'y;: 300 B MAKC

BxoaHow nmnepaHc

1 MOwm % 0,5%, npubnuautensHo 17 nd

U3mepeHus Ha LLUNM-perynsitope

n3MepeHnsi TOrNbKO Ha TpexdasHOW 3reKTPOyCTaHOBKe C HanpshkeHeM makc. 400 B

Mapa3uTHasA eMKOCTb MeXAy «3eMien»
kaHanos Au B

okono 340 n®




25.2. TOPU3OHTAJIbHOE OTKITOHEHUE (PA3SBEPTKA)

XapakTepucTuku

0X 5022B | 0X 5042B

Ownana3oH KoadpchuumeHTa pasBepTku

oT 25 Hc/pen. go 200 c/aen., a UMEeHHO:
B Pexum peanbHoro Bpemenu: ot 200 c/gen. ao 5 mkc/gen.
B Pexum ETS: ot 2,5 mkc/gen. oo 125 Hc/pen.
Pexxum ETS ¢ macwrabupoBaHuem: 50 He/aen. n 25 He/pen.

Mpu koadpbuumeHTax passeptkn oT 200 c/gen. ao 100 mkc/gen.
BbIOOPKM OTOBpaXkaloTCa Npy NOSIBNEHMU 3anycka.

MorpewHoCcTb pasBepTKU

+ [500 ppm + 0,04 gen.] (skeuB. + [0,05% + 0,04 gen.])

YactoTa AnckpeTusauum

50 MBbIG/C B pexnme peanbHOro BpeMeHU

2 'BbIG /cek. B pexkrme BbIOOPKM B 3KBMBaneHTHOM Bpemenun (ETS).

MorpewHOCTb U3MEpPEHN BpeMEHU

1 [(0,02 gen.) x (Bpemsi/gen.) + 0,01 x nokasaHue + 5 Hc]

FopusoHTanbHoe MacwTabupoBaHue

KoadpdpmumeHT macwtabupoBaHus: x1, x2 n x5
B pexvume macwtabupoBaHust (ZOOM) npumMmeHsieTcs Ta e nocrnenoBartenbHOCTb
K03 (pMLMEHTOB pa3BePTKU, YTO U B OOLIMHOM pPEXMME.
[opusoHTanbHoe paspeLleHne akpaHa coctasnseT 540 Tovek Ha 10 geneHui.

Pexum XY

Monoca nponyckanunst ognHakoBa no ocu X n ocn 'Y
(cm. §. «BepTukanbHOe OTKITOHEHNEY).
Kakn B CTaHAapTHOM peXxume, Yactota AUCKpeTnsaunm 3aBUCUT
OT 3Ha4YeHns pa3BepTKM.

da3oBas NOrpewHoOCcTb <3°
25.3. CXEMA 3AIMNYCKA
McTouHukn 3anycka A, B

Pexxum 3anycka

AsTomatunyecknn/>Kaywimin/OguHoOYHbIN
(npokpyTka, ecnu pa3sseptka = 100 mc/gen.)

DC (no ymonyaHnuto): ot 0 go 20 MI'y DC (no ymonyaHuto): ot 0 go 40 MI'y

BblcOko4acTOTHbIN hnnbTp: Bblcoko4acTOTHbIN hmnbTp:
CBA3b 3anycka ot 0 no 10 kl'y, ot 0 no 10 kl'y,

HW3ko4acTOTHLIN PUNLTP: HW3ko4acTOTHLIN PUNLTP:

ot 10 k'y go 20 My, ot 10 k'y o 40 MI'y,

KpyTusHa copoHTa curHana 3anycka Cnagarowmii poHT nnv HapacTaroLwmn PPoHT
YyBCTBUMTENLHOCTb 3anycka 1,2 gen. oT NMKa Ao nuka 1,2 gen. oT NMKa Ao nuka
(6e3 nopaBneHns nomex) no nocrt. Toky npu 20 MMy no nocrt. Toky npu 40 MI'y
MopmaBneHne nomex +1,5 pgen.
3anyck no BepTukanu +8 gen.

Ouana3oH nameHeHus

3anyc|< no ropu3oHTanun
Onana3oH nameHeHusA

3anyck nocne 3agepxku (o1 -10 gen. 4o NeBow rpaHnLbl 3KpaHa)

Tun cuHXpOHM3aLUmn 3anycka

no ppoHTY

no ANUTENbHOCTU NMMYNbCca <t=1t >t <20Hc oo 20c




25.4. CUCTEMA CBOPA JAHHbIX

XapakTepucTuku

0X 5022B 0X 5042B

Paspewenune AL

9 out

MakcumanbHas yacTtoTa
AUCKpeTusaunm

50 MBbIb/c B pexnme peanbHoro BpemeHu/1 npeobpasoBaTenb Ha kaHarn

3axBaT nepexogHbIX NpoLeccoB
Pexum MIN/MAX

MuHUManbHas 4nUMTeNbHOCTb 06HapyXMBaeMbIx rmuTyen: > 20 HC

1250 nap MuH./Makc. 3Ha4YeHun

Fny6uHa namaTtun

2500 To4ek Ha kaHan

25.5. DOPMAT PA3JINYHbIX ®AUNOB

XapaKkTepucTukm

0X 5022B 0X 5042B

MamAaTb ona xpaHeHUs faHHbIX

Ynpasnsietcsa B channoson cuctreme
O6wmn obbem 2 M6 (500 K6 M3 KOTOPBLIX NCMONB3YIOTCA (PANOBON CUCTEMON) ANS
XpaHeHUs pasnnyHbiX O6BLEKTOB:

B ocuunnorpamm

B KoHpurypauuin

B CHMMKOB 3KpaHa

dainbl ocuunnorpamm,
nony4eHHbIX B pexume
ocuunnorpada (SCOPE)
PacwupeHue: .TRC

Hanp.: trace-xx.TRC

[BonyHbIA chopmaT
Pasmep: = 10 k6

®dannbl KOHbUrypaumm
Pacwunpenue: .CFG
Hanp.: setup-xx.CFG

[Bon4HbIN hopmaTt
Pasmep: = 1 k6

dainbl M3o0bpaxeHnn
PacwupeHue: .BMP
Hanp.: screen-xx.BMP

[BonYHbIN hopmaTt
Pasmep: .BMP: = 75 k6

TekcToBble thannbl

Pacwupenue: .TXT
Hanp.: trace-xx.TXT
Hanp.: meter-xx.TXT

TekcToBbIN hopmaTt
dannel ¢ pacwmpeHnem . TXT MoryT cogepxaTtb U3SMepeHWUs!, BbINOMHEHHbIe
B pasnuyHbIX pexumax cbopa aaHHbIX npubopa.

Ocuwmnnorpamma, nony4vyeHHas B pexxume ocuunnorpadga (Scope)
Paswmep: = 25 k6.

M3mepeHune B pexxume mynstumetpa (Meter)
Pasmep: = 80 k6.




25.6. OGPABOTKA USMEPEHUH

25.6.1. MATEMATUYECKUE ®YHKLIUN

Beibop mexay:

B pHBepcuen
CIOXeHnem
Bbl4MTaAHNEM
YMHOX€EHNEM
neneHnem

WHaukauus perynupyetcsa nocpeactsom koadduumenTa /5, /2, x1, x2, x5.

25.6.2. ABTOMATUYECKUE USMEPEHNA

N3mepeHus BpemeHun

H O0nuTEenbHOCTb HapacTalLero poHTa
ANVTENBHOCTL cnagatoLero opoHTa
UMMYIbC MNONOXUTENBHON MONSPHOCTU
UMMYbC OTpULUATENBHON NONSAPHOCTH
KOO PULMEHT 3anonHeHns
nepwuog,
yacrtoTa
dasa (A % B)
noacyer

N3mepeHus ypoBHs

NMOCTOSIHHOE HanpsKeHne
cpeaHeKkBagpaTUYHOE 3HAYEHWE HanpPsKEHUS
pa3max HanpsbkeHusi curHana

amnnutyaa

MaKc. HanpsKeHue

MWHUM. HanpsbxeHue

HIKHee nnaTto

BEpPXHee nnarto

BbIOpOC

Paspeluarowasi cnocoGHOCTbL U3MepeHuit: 4-paspaaHas uHankaums

25.6.3. KYPCOPHBbIE U1 ABTOMATUYECKUE U3SMEPEHNA

B [lorpelHocTb N3MepeHnii No BepTMkanum * [2,5 % (nokasaHwe) + 13% (4yBcTBUTENBHOCTL) + 0,5 MB]
B [lorpelwHocTb N3MepeHnii BpeMeHM + 10,02 x (t/nen.) + 0,01% (nokasaHue) + 5 Hc]
B [TpuHuun paboThbl Kypcopbl NpuBsi3aHbl K KPUBOW.



25.7. AHAUKALNA

XapakTepucTuku

0X 5022B | 0X 5042B

OKpaH oTobpaeHUs AaHHbIX

YKK-gucnnewn 3,5" TFT (uBeTHast HANKaLMS)
CeeToauoaHasa noaceeTka

PaspeweHue

1/4 VGA ninu: 320 nukcenew no ropusoHTanu x 240 nukcenemn no BepTukanm

OkHo, oTOoGpaxaemoe B HOpManbHOM
pexume
Fopu3oHTanbHoe MaclwTabupoBaHue

Monnas namatk: 2500
540 To4ek 13 2500 nonHom NnamaATn

PeXumbl vHOMKauum
C6op Bcex AaHHbIX

MuHuManbHble/MakcumanbHble
3Ha4eHus (Min/Max)

YcpeaHeHue

OT06paxeHne BCcex TOYEK BbIGOPKM, NOMYYEHHbIX 32 O4HY CEPUI0 UMMYILCOB,
C NUHEWHON MHTEPNONSALUMEN MexXay ABYMS MOMyYEHHbIMM TOYKamMM (PEXMM Mo
YMOJTHaHMIO)

OTO6pa)KeHVIe MUHUMAanbHbIX 1 MakCMMarbHbIX 3HAYEHWI Ha Kaxxgon abcumcce,
Nony4yeHHbIX 3a O4HY Ceputo UMNyJbCOB.

OTo6paxkeHne MUHMMarbHbIX M MakCMMarbHbIX 3HAa4YeHWI Ha Kaxkaoi abeumccee,
MoSy4YeHHbIX 38 HECKOBbKO CEepPUIn MMMYIbCOB.
KoadpdpmumeHThl: 6e3 koadpduumneHTa, 2, 4, 16, 64

CeTka

MonHasa u kpas

MHaukauma Ha akpaHe
3anyck

OCLWIHHOFPZMMI:I

MonoxeHne ypoBHsi 3anycka (CBsi3b 1 yka3aTenb Bbibpoca)

MonoxeHne TOYKM 3anycka Ha ykasaTene MacliTabupoBaHUs U Ha BepxHei
rpaHuue

3KpaHa (C ykasatensimu Bbibpoca)

MaeHTudmkaTopbl OCUUANOrpaMMm, BKIIOYEHNE OCLMNIIOrpamMm

MonoxeHue, YyBCTBUTENBHOCTb

OnopHas «3emns»

YkasaTtenu BEpXHEro U HUXHEro Bblibpoca, ecrnn oCLUUMNorpaMMbl BeIXOAST 3a
npeaenbl akpaHa

25.7.1. NIPOYEE

Cwurnan kanu6poBku npo6Hukos 1/10

dopma curHana: NpPsSIMOYronbHas
Amvnnutyga: 0-3B
Yacrora: =1kly

AN

CoeauHuTe ToYKy NPOGHMKA C XONOAHON TOYKOW
BbIxo4a KanubpoBKu NPOGHNKOB

CamopguarHocTuka

[wana3oH aMmnnnTynbl

MpeaenbHble 3Ha4YeHns koadhbdmumeHTa 3anonHeHns

Bpemsi noucka <5c

[nana3oH 4yacToThl >10 1y,
ot 10 mVpp o 400 Vpp

20-80%




26. TEXHUYECKUE XAPAKTEPUCTUKN, <xAKCECCYAPbDI»

Mpo6Huk 1/10

Kateropus namepenus

Monoca nponyckaHusa

BxogHas emMkocTb

[wnanasoH komneHcaumm
OnutenbHOCTL HapacTarLwero ppoHTa
BxogHon nmnegaHc

CHWXXEeHWe HOMMHAaIbHbIX 3HAYEeHWUN
Akceccyapsbl

600 B CAT Il

MocT. Tok npu 500 MI'y

12 n®

ot 12 n® go 25 Mo

0,9 HC

10 MOm

CM. HanpoTuB

LLYM-3aXKNM 1 3a3eMNAOLLNIA
3aXKNM TUMA «KPOKOAMUITY

MepexoaHmk BNC-«BaHaH» Kareropus namepenus 600 B CAT llI
OnameTtp 4 mm
KaTeropus namepeHus 600 B CAT llI
U3meputenbHbii npoBoa | OuameTtp 4 mm
HakoHe4HuK LLlynbl nameputensHble
Knelum amneboMeTonueckue Kateropus namepenus 600 B CAT Il
w P P CoeanHeHus BNC

Apantep ans Tepmonapsbl Tuna K

[wnanasoH namepeHus

KoadbduumeHT TpaHcdhopmaLmm
Bbibop egnHuubl namepeHus

ot -40 °C go 1000 °C
ot -40 K go 1800 K

1 mMB/°C, 1 MB/K
°Cunn K

ApanTep Ans akTMBHOM TepMonapbi MorpelHocTb [-40°C > 0°C] £(0,8 % + 2 mB)
MorpelwHocTb [0° C > 400° C] (0,5 % = 1 mB)
WHankatop HU3KUI 3apsg GaTapen
OcobeHHOCTb anddepeHumnansHoe n3mepeHe
CoegnHeHus WwTekep TMNa «6aHaH»
Pab6oune ycrnosus 0-50 °C, <40% oTH. Bn.
bartapenka 9B
[nana3oH namepeHus ot - 30 go 550 °C
KoadbdmumeHT TpaHchopmaumm 1 mB/°C

WHPaKpacHIi AaTUMK MorpewHocTb (2% +2°C)
Temnepatypbi PaccTtosiHne ot 5cm go 30 cm
CoeanHeHus WwTekep TMna «6aHaH»
Pa6oune ycnosus 0-50 °C, < 80% oTH. Bn.
9B
[dnana3oH usamepeHus oT 6 oo 120 000 o6/MUH
CurHan UMMYNbCHbIN
MorpeLwwHocTb +0,5%
TaxomeTp | PacctosHue oT 5cm go 30 cm
CoeanHeHuns WwTekep TMNa «6aHaH»
Pa6oune ycrnosus 0-50 °C, < 80 % oTH. BN.
Barapeiika 9B




27. TEXHUYECKUE XAPAKTEPUCTUKMN,
«PEXUM MYJIbTUMETPA»

[apaHTMpOBaHHLIMW 3HAYEHUAMMW ABMAKTCA TONbKO 3HAYEHUS C Oonyckamu nnu npegernbHble 3Ha4YeHnA (Llepes non4yaca nporpeBa).

3HauyeHus bes [00NyCKOB npuBeneHbl aAnd cnpaBkn.

UHankauusa

8000 oTc4yeTOB B pexume BofbTMETPa

BxoaHow nmnepaHc

1 MOwm

Makc. BxogHO€e HanpsXeHue

600 Bcks. cuHyc 1 600 B noct. Toka, 6e3 npobHuka

Makc. nnaBatoLiee HanpsikeHue

600 Bcks. go 400 My CAT I

N3mepeHue B pexume DC
[unana3zoHbl

PaspelueHne
MorpelwHocTb

MopaeneHune cMHasHoro curHana

0,8B 8B 80B 800 B

0,1 mB 1mB 10 mB 0,1B

1+ (1 % + 20 UR) B pexxume DC ot 10% 8o 100% wwukansl

> 60 gb npu 50 nnn 60 My

U3mepeHune B pexxume AC u AC+DC
[nanasoHbl

PaspelueHune

|_|0FpeI.IJHOCTb CBA3N
AC+DC

AC (no nepemMeHHOMY TOKY)

MNopaBneHne cnHdasHoro curHana

0,6B 6B 60 B 600 Bcks cuHyc

08B 8B 80 B 800 Bnink

0,1mB 1wmB 10mB 0,1B

+ (1 % + 20 UR) B pexxume DC npu 5 'y, ot 10% 8o 100% wkansl > 580 Beks
+(2% +20 UR) ot 5 0o 10 kl'y, WOEHT.

+(3 % + 20 UR) ot 10 go 50 kI'y WOEHT.

(1% +20UR)or40 Ny go 5«ly, WOEHT.

+(2% +20UR) ot 5 0o 10 kl'y, WOEHT.

+(3 % + 20 UR) ot 10 go 50 kI'y WOEHT.

> 60 ab npn 50 nnn 60 Iy,

HanpspkeHue
[MorpelwHocTb
M3amepuTenbHbIN TOK

N3mepeHne conpoTuBneHus Ha kanane 1
[nana3soHbl (KoHel, Wwkarnbl) | OMmeTp PaspeweHue U3mepuTenbHbI TOK
80 Om 0,01 Om 0,05 mA
800 Om 0,1 Om 0,5 MA
8 kOm 1 Om 5 mMKA
80 kOm 10 Om 5 mMKA
800 kOm 100 Om 500 HA
8 MOm 1000 Om 50 HA
32 MOwm 10 kOm 50 HA
MorpewHocTb |+ (2 % + 10 UR + 0,2 Om) ot 10% £o 100% wkanbl
HanpsikeHne B pasomkHyToM uenu | = 3 B
Mpo3BOHKa 3NeKTpM4ECcCKon Lenu Ha kanane 1
3ymmep | <30B+5B
M3mepuTenbHbin Tok | = 0,5 MA
OTtknuk 3ymmepa | < 10 mc
MpoBepka anonoB Ha kanane 1

B pa3oMKHyTOW Uenu: =+ 3,3 B
(1% +10 UR)
= 0,6 MA




N3mepeHue emkocTun

[nana3soHbl

MorpeluHocTb

OGHyneHne nocrnegoBaTenbHOro 1
napannensHoro R

Ha kaHane 1

U3meputenb emkocTm MorpewHocTb N3meputenbHbI TOK
5mMD 1 MkP 500 MkKA

500 MKk® 0,1 Mk® 500 MkKA

50 MK® 0,01 mk® 500 MkKA

5 mkP 1 HD 500 MKA

500 HO 100 n® 50 MKA

50 HO 10 n® 2 MKA

5 HD 1 nd 2 MKA

+(2 % + 10 UR + 200 n®) ot 10% po 100% wkansl

R napannensHoe > 10 kOm
Mcnonb3yiiTe camble KOPOTKME NpoBoAaA.

U3mepeHue 4acToThbl

o1 20 'y go 50 kl'y Ha NPAMOYronNbHOM U CUHYCOMAAaNbHOM curHane
o1 20 'y go 20 kl'y Ha TpeyronbHOM curHane
MorpewHocTtb: 0,3 %

N3mepeHne cKOpPOCTU BpalLeHUsi
(RPM)

ot 240 po 120 000 06/mMuH

N3mepeHne gnutenbHocTy umnynbcoB: > 10 MKC npu nepecedeHnmn nopora 1,5 B ¢ ru-
crepesvcom 1 B.

OfVH MMNyNbC COOTBETCTBYET OAHOMY BUTKY.

N3mepenue LLIUM (MLI)
LLUNAM-®unstp + 3axum E27

300 B CAT llI
CM. MHCTPYKUMIO MO aKcnnyaTaumm dpunstpa.

PeXumbl pa6oTbl

Pexnm oTHOCUTENBHLIX M3MepeHnIn

NHOvKauma OTHOCUTENbHO OCHOBHOIO U3MepeHust
REF

KoHTponb (cTatuctuka)

PexxmMbl « OTHOCUTENBHbBIE N3MeE-

BO BCEX peXxnmax uaMepeHus MakCumarsbHbIX,
peHusy, «KoHTponb» un «4actota»

MUWHUManbHbIX U CpegHnX 3Ha4YeHun

YactoTa

ABMAKTCA UCKINMKOYakoLWnMN.
BoamoxHoCTb OTO6pa)KeHI/I$| 4YacCTOTbl B pexunme

nepem. Toka (AC)

ApxuB namepeHuin

WHavkaums namepeHun = f (Bpemst)
5’ (no ymonuanwuto), 15, 30’, 1 4, 6 4, 12 4, 24 4, geHb, mecsL,

RUN

3anyck namepeHun

(HOLD)

dukcauma pe3ynbratoB N3amMepeHusa

UHankauusa

B yucnosom Buae

- MaBHOE n3mMmepeHne
- BCnomMmoratesibHoe naMmepeHmne

- MHOWKauums KpynHoro pasmepa
- MHOMKauWs Meskoro pasmepa

BcnomoraTtensHoe namepeHue BbI6VIpaeTCFI B MEHI0.

paduyeckasa ocuunnorpamma

ApXvB N3MepeHnin No BpeMeHn
lMpencraBneHne namepeHUin B BUAE rmctorpammbl aMninTyg

KonnuyecTtBo namepeHun, npeacraBneHHbIX
ocumnnorpammon

2700




28. TEXHUYECKUE XAPAKTEPUCTUKW
«PEXWUM AHANTUSATOPA TAPMOHUK B CETU»

MHamMkauma rapMoHuK

Bce rapmoHuku | ¢ 2 no 16 + ocHoBHasi rapMoOHMKa
¢ 17 no 31 + ocHOoBHasi rapMOHMKa

YacToTa OCHOBHOM rapMOHMKM aHanu3upyemoro curHana | ot 40 go 50 Iy,

MorpewHocTb M3MepeHUi
YpoBeHb OCHOBHOW rapmoHuku | £ (2,5 % + 15 UR)
YpoBeHb rapMoHuK | £ (3,5 % + 15 UR)

KoacpdumumeHT HennHenHbIx nckaxenui (THD) | £ 4 % (paccumTaHHbIn no nepebiM 40 rapMoHUKaMm)

29. UHTEP®ENC CBA3MU

29.1. ONTUYECKUN USB-UHTEP®EUC

Ocuwnnorpad MoXeT 06MeHNBaTLCS 4aHHLIMM C KOMMbIoTEPOM Yepe3 USB-coeanHeHme ¢ MoMoLLbio nepexogHoro WwHypa HX0056-Z.

29.1.1. XAPAKTEPUCTUKU ONTUYECKOW CBA3U

Bbibop ckopocTtn B 6opax: 57600

Bbibop 6uta yeTHoCTK: 6e3 buta yeTHOCTU
BbiGop AnuHbI cnosa: 8 but

Bbibop konmyecTBa cTonoBbIX 6uT: 1 CTOMOBLIV GUT
Bbi6op npoTokona: 6e3 (6e3 npoTtokona)




30. OBLLUME XAPAKTEPUCTUKHU

30.1. OKPYXAIOLLAA CPEOA

B OnopHas Temnepartypa ot 18 °C po 28 °C

B Pabouyas Temnepatypa otr0°Cpo40-°C

B TemnepaTtypa XxpaHeHus o1 -20 °C go +60 °C

B lcnonb3oBaHue B NOMeLLeHUn

B BeicoTa Hag ypoBHEM MoOps <2000 m

B OTHOCUTenNbHas BMaXHOCTb < 80 % npu Temnepatype go 35 °C

30.2. \CTOYHUK NUTAHUA

B AKKymynsaTopHas 6atapes 6 x 1,2 B - LR6 unn AA
® Twun NiMH
B Bpewms 3apsgku okorno 3 4 30 MuH
B MuHMM. aBTOHOMHOCTb paboThbl oKkorno 5 4 45 muH
B Makc. aBTOHOMHOCTb paboThl okono 8 4y 30 MyH

(1 kaHan OTKMOYEH, CBA3b NO NEPEM. TOKY)

B BHewHnn nctouHuk nutaHua USB 3apsgHoe ycTponcTeo
B HanpsixeHue cetu oT 98 B 1o 264 B
B YacToTa ot 50 0o 60 Ny
B 3HepronotpebneHune <11 B-A B paboyem pexume
=19 B-A GbICcTpas 3apsigka akkymynatopHou batapen
B HanpsikeHue 5 B nocT. Toka
2A

B [lonspHocTb

5. CE

B Be3onacHocTb B cooreetctBun ¢ MOK/EN 61010-1 nnn BS EN 61010-1 1 MOGK 61010-2-030
unun BS EN 61010-2-030:
B U3onauusa knacc 2
B CrTeneHb 3arps3HeHus 2
B KaTteropus nepeHanpsbkeHus
n3mMepuTenbHbIX BXOOOB: 600 B CAT Il
m 3MC

HaHHbIn npubop oTBevaeT TpebosaHuaM ctaHgapta MOK/EN 61326-1 nnu BS EN 61326-1.
OH npoLuen ucnbiTaHnsi B NpoMbILLIIEHHOM cpefe (knacc A).
B opyrux cpegax 1 B 0cobblx yCnoBusix o6ecneqntb COBMECTUMOCTb MOXET OKa3aTbCsi CIIOXHO.
B 3nydyeHue npubop knacca A
H YCTOM4MBOCTb Brvsowasn senmimHa: 0,5 gen. npy Hanmummn anekTpomarHuTHoro nons 10 B/m

BHumaHue! [laHHbIN anGOp He NnpeAHa3Ha4YeH Ans Ucnosnb3oBaHUA B XXUITON cpeae U MOXET He obGecneuntb Hagnexawyro
3auuTy paguonpmemMa B TaKUxX yCcrioBusx.

MprMeyYaHve: B cnyyae NCNoMNb30BaHNUs C BHELLHUM UCTOYHUKOM NUTaHns TpebyeTcs kabenb ¢ rHe3foBbiM pa3beMoM U Pa3beMOM
USB (c dheppuTOBbIM CEPAEHHUKOM).



31. MEXAHUYECKUE XAPAKTEPUCTUKH

31.1. KOPIYC
B Pa3smepbl 214 x 110 x 57 Mmm
B Macca ocuunnorpaca 0,960 kr ¢ akkyMmynsiTopHOWN b6aTapeen
B Macca UCTOYHKMKA NUTaHusN 0,160 kr

31.2. YNMAKOBKA
B Paswmepbl 25x16,5x 14,5cm

32. KOMIMNEKTbI MOCTABKU

32.1. AKCECCYAPbDI
32.1.1. KOMMNNEKT MOCTABK/ MPUBOPA BKIIOYAET

PykoBogcTBO Mo aKchnyataumm u NporpaMMyMpoBaHmWI0 Ha KOMMNakT-gucke (Ha 5 asbikax)
BHeLwHMA nctouHuk nutaHua USB + kabenb ¢ rHe3goBbiM pa3bemMom n pasbemom USB
6 akkymynsTopHbix 6atapev NiMH (1,2 B - Tun LR6 nnn AA)

Cywmka onsa nepeHockn HX0105

Mpo6Huk 1/10, 600 B CAT IlI

MepexogHuk ¢ BNC Ha wrtekepbl Tvna «b6aHan» @ 4 Mm

Mpoeopa @ 4 MM co wTekepamu «6aHaH»/«baHaH» (KpacHbIN, YepHBbIN)

LLlynbl nameputenbHble KpacHbIN, YepHbIn

3axuMbl TUNA «KPOKOOWUI» KPACHbIN, YEPHbIN

OnTunyecknin kabenb (nocnegoBaTtenbHbI NopT-USB) + apariBep

32.1.2. ONONMHUTENbHbIX KOMMNIEKT MOCTABKU

AKCECCYAPDI
B V3onvpoBaHHbIN uamepuTenbHbii koMmnnekt 600 B, skntovarowmn npobHuk 1/10 kateropun nameperms 600 B CAT Il un
nepexogHuk ¢ BNC Ha wtekepbl Tuna «6aHaH» @ 4 Mmm

B TokomamepuTtenbHble krewm 20 A nepem./noct. Toka, 600 V CAT I, 100 mB/A

B VHdpakpacHbin gatyunk Temnepatypsl (1 mB /°C) CA 1871

B ApanTep Ans aktusHon Tepmonapsl (1 mB /°C nnm 1 mB/K) CA 801

B ApanTep aktuBHOM AnddpepeHumnansHon tepmonapst (1 mB/ °C unn 1 mB/K) CA 803
B Taxometp CA1711

B [lepexogHukm BNC (nana)/»Bbanan» F4 600 B (x 2)

B UIMM-komnnekT

NMPOYEE

B Cxema reHeparopa Ans ocumnnorpacgos
B [lpuknagHoe MO SX-METRO



33. TEXHUYECKOE OBCITYXUBAHUE

33.1. YUCTKA

OTcoeguHWTe NPOGHMKN MU N3MEpPUTENbHbIE MPOBOAA.

OTkntounTe npubop.

Mcnonb3yinTte MArkyo TkaHb, Crnerka CMOYEHHYI0 B MblfibHOM BOAE.
[MpoTpuTe NOBEPXHOCTL BNAXHON TKaHbIO.

BbICTPO BbITPUTE HACYXO CyxOM TKaHbIO Unn obaante cTpyen Bosgyxa.
He ncnonbsynte cnvpT, pacTBOPUTENM UK YINeBogopos.

Mcnonb3yiiTe NpuGop TOMbKO MOCIE €ro MOSTHOO BbIChIXaHUS.

33.2. OBHOBJIEHUE BCTPOEHHOI'O MO NPUBOPA

3angute Ha cant http:/www.chauvin-arnoux.com

B pasgene «lMopaepxka» Bbibepute «ObnacTb ckayMBaHUS»

Ckavavite BctpoeHHoe [10, cooTBeTCcTBYOWEE MOAENN Bawlero npubopa, ¢ NOMOLbI BCTPOEHHOW nporpammsel Metrix
Oscilloscope, Loader Scope

Takke ckayariTe pyKOBOACTBO MO 3Kcnnyataumm BctpoeHHoro N0

[ns obHoBneHus Ballero npnbopa obpaTuTech K 3TOMY PYKOBOACTBY NO SKCNnyaTaumu.

34. TAPAHTUA

Ha paHHbIn npubop NnpegocTaBnseTcs rapaHTUsa CPOKOM Ha 3 rofa Ha OTCyTCTBUE AedeKTOB MaTtepuana unm npon3BoacTBEHHbIX
AedeKkToB B COOTBETCTBMU C OOLLMMM YCNOBUAMU NPOOAXMN.

B Te4eHwne aToro nepmoaa peMoHT Npnbopa MOXET OCYyLLECTBNSATL TONbKO nponssoanTens. OH ocTaBnseT 3a cobov npaBo Npous-
BOAUTb MO0 peMOHT, 6o 3ameHy Bcero npmbopa nnu ero 4actu. B cnyyae Bo3sparta npubopa nponsBoAMTENO OTBETCTBEHHOCTD
3a TPAHCMOPTUPOBKY HECET 3aKa3uyuK.

lapaHTMA He gencTByeT B CrieayoLwmx cryyasx:

HeHagnexallee ncrnonb3oBaHne npnbopa unm ero UCNonb3oBaHe BMECTe C HECOBMECTMMbIM 060pyAOBaHMEM,
moamdmkaumsa npnbopa 6e3 NpAMoro paspeLleHnsa TEXHUYECKMX cry6 nponssoautens,

BbIMOMHEHNE onepaLuii TEXHUYECKOro 06CcnyXnsaHMsa nepcoHanoM, He YNormHOMOYEHHbIM MPOM3BOANTENEM,
ncnonb3oBaHne 06opyaoBaHNA HE NO HA3HAYEeHMIO, KaK 3TO yKasaHO B PyKOBOACTBE MO dKChyaTauuu,

yaap, nageHve unv nonagaHue snaru.



35. PYKOBOOCTBO NO NPOrPAMMUPOBAHUIO

35.1. PRESENTATION

The oscilloscope can be remotely programmed with a computer, from simple standardized commands and using the optical
interface USB-RS.

The programming instructions comply with standard IEEE488.2, and the SCPI protocol (Standard Commands for Programmable
Instruments).

This remote programming enables :

B [nstrument configuration

B Measurement campaigns and their repatriation

W File transfer (traces, configuration, hardcopy ...)

35.2. CONNECTION OF THE INSTRUMENT
The dialogue between the instrument and the PC can be realized via the optical USB link through the HX0056-Z cable.

USB plug Optical USB
interface cable
(HX0056-2)
D ——
D —

Optical connector

Connect the USB side of the cable to one of the PC USB inputs.

If necessary, install the USB driver supplied with the cord.

The PC's operating system creates a virtual communication port COMi (with i "number depending on your computer).
Configure the PC port created on the PC to the same parameters as those of the oscilloscope.

35.2.1. OPTICAL LINK SPECIFICATIONS

B Speed 57600 bauds
B Format 8 bits

W Stopbit 1 bit

W Parity none

B Flow control none

35.3. PROGRAMMING CONVENTION
35.3.1. TREE STRUCTURE

B The Command SCPI structure is a tree structure

B Each command must be ended by a <NL> or <;> terminator character.

B The command used after the <;> character must be in the same directory as the precedent command, otherwise it must be
preceded by the <:> character and its full name.

Example : DISP:TRAC:STAT1 1<NL>
DISP:TRAC:STAT2 1<NL>
same as :
DISP:TRAC:STAT1 1;STAT2 1<NL>
same as :
DISP:TRAC:STAT1 1;: DISP:TRAC:STAT2 1<NL>



35.4. COMMAND SYNTAX
35.4.1. COMMON COMMANDS

Mnemonic code @ » | Terminator

35.4.2. SPECIFIC COMMANDS

®,
Short
Digital
Paramater [—» i
@' suffix ﬁ 0 Terminator

Long
P

>

35.4.3. KEY WORDS

The brackets ([ ]) are used to frame a keyword which is optional during programming; i.e. the instrument will execute the command
whether the keyword is optional or not. Uppercase and lowercase are used to differentiate the short form of the keyword (uppercase
letters) and the long form (whole word).

The instrument accepts the uppercase or lowercase letters without distinction.

DISP:TRAC:STAT 1 is equivalent to DISPLAY:WINDOW:TRACE:STATE 1

35.4.4. SEPARATORS

descends in the next directory or returns under the root, if preceded by a'; .
i separates two commands in the same directory
v (space) separates the keyword from the following parameter.
Y separates a parameter from the following

35.4.5. PARAMETERS

<> The defined-types are marked by the opposite characters.
[1 The brackets ([ ]) mean that the parameters are optional.
{} The accolades define the list of parameters allowed.

| The vertical bar ( | ) may be read as an "or", it separates the various possible parameters.

35.4.6. PARAMETER FORMAT

The parameters can be key words, numeric values, character chains or numeric expressions.
The interpreter does not make any difference between capital and small letters.

Key words:

These parameters have two forms of call, as for the instructions : the shortened form (in capital letter) and the whole form (shortened
form plus complement into small letter).

Thus, for certain commands, the parameters are the following :

B ON, OFF corresponding to the bolean values (1,0)

B EDGE, PULse for the trigger modes

Numeric values:
There are several values :
NRf (flexible Numeric Representation).
In the case of physical quantity, these numbers can be or not by a multiple and its unit.



Reminder:

The interpreter does not make any difference between capital and small letters.

Example : to enter a duration of 1 micro second, it can be written either: 1us, or 0.000001, or 1e-6s, or 1E-3ms ...
This parameter can also be replaced by the following key words :

B MAXimum, MINimum to get extreme values of the parameter

m UP, DOWN to get the value following or preceding the current status of the parameter

Units: V Volt (Voltage)
S Second (Time)
PCT Percent (Percentage)
Hz Hartz (Frequency)
MHz Mega-Hertz (Frequency)
F Farad (Capacitance)
OHM  Ohm (Resistance)
DEG Degree Celsius
RPM Rotation per minute

Multiples and sub-multiples:
MA Mega: 10*¢
Kilo: 10%®
Mili: 108
Micro: 10¢
Nano: 10°
Pico: 10-2

vZc=Xx

NR1 The parameter is a signed whole number
Example : 10

NR2 The parameter is a signed real without exponent.
Example : 10.1

NR3 The parameter is a signed real expressed with a mantisse and a signed exponent.
Example : 10.1e-3

Chains of Characters: They are continuations of letters and figures framed by quotation marks " ".
Terminator : <NL> is a general term for a terminator.

NL is the character CR (codeASCII 13 or 0x0D).
Aline of command should not exceed 80 characters; if ends with a terminator.

35.5. RESPONSE SYNTAX

The response can be made up of several elements separated between them by a comma ', . The last element is followed by the
terminator < NL >.

There are several data :

Key words:
They are the same ones as those used in parameter, but here, only the shortened form is returned.

Numeric Values:
They have three possible formats : NR1, NR2 et NR3.

Chains of Characters:
There is no difference compared to the parameters. If the chain contains a key word, it is returned in shortened form.



36. COMMANDS SPECIFIC TO THE INSTRUMENT

36.1. VERTICAL
36.1.1. DISPLAY

DISPlay[:WINDow]
"TRACe:STATe{[1]|2/3}

"OSCILLOSCOPE MODE"

(Command/Query)

The DISP:TRAC:STAT{[1]|2]|3} <1|0]ON|OFF> command validates or devalidates the selected signal.
To the question DISP:TRAC:STAT{[1]|2]|3}?, the instrument returns the validation status of the selected
signal.

Channel 3 corresponds to the MATH function.

36.1.2. SENSITIVITY / COUPLING

[SENSe]:VOLTage
{[1112}[:DC]:RANGe
:PTPeak

[SENSe]:VOLTage
{[1112|3}{:DC]
:RANGe:OFFSet

INPut{[1]|2}:COUPling

[SENSe]:BANDwidth
{[1]|12}[:RESolution]

[SENSe]:BANDwidth
{[1]12}[:RESolution]
:AUTO

(Command)
VOLT{[1]|2}:RANG:PTP <sensitivity] MAX|MIN|JUP|DOWN>
sets the full screen vertical sensitivity of the selected channel.

<sensitivity> is a value in NRf format, it may be followed or not by a multiple and the unit.

By default the value is expressed in volt.

To the question VOLT{[1]|2}:RANG:PTP?, the instrument returns the full screen vertical sensitivity of
the selected channel.

Response format: <measured value><NL>

value in format <NR3> expressed in volt.

If 10mV/div is the sensitivity displayed in the channel parameters, then the <sensitivity> parameter
=8 x 10 mV/div.

Channel 3 corresponds to the math function for which the sensitivity is accessible in reading only.

(Command/Query)

The VOLT{[1]|2|3:RANG:OFFS <offset|MAX|MIN|JUP|DOWN> command sets the vertical offset of the
time representation of the selected signal.

<offset> is a value in NRf format, it may be followed or not by a multiple and the unit.

By default the value is expressed in volt.

To the question V{[1]|2]|3}:RANG:OFFS?, the instrument returns the vertical offset of the selected signal.
Response format: <measured value><NL>

value in format <NR3> expressed in volt.

(Command/Query)
The INP{[1]|2}:COUP <AC|DC|GROund> command selects the coupling of the selected channel.
To the question INP{[1]|2}:COUP?, the instrument returns the coupling of the selected channel.

(Command/Query)

The BAND{[1]|2} <Bandwidth> command limits the channel bandwidth to the value of the parameter
[5 kHz ; 1,5 MHz ; 20 MHz ; 0 (no bandwidth limit)].

To the question BAND{[1]]|2}?, the instrument returns the value of the filter cut-off frequency [5 kHz ;
1,5 MHz ; 20 MHz ;

0 (no bandwidth limit)].

(Command/Query)

The command BAND{[1]|2}:AUTO <1|0|ON|OFF> validates the 1.5 MHz bandwidth or devalidates the
application of the bandwidth limit on the selected channel.

To the question BAND{[1]|2}:AUTO?, the instrument returns the activation status of the bandwidth limit
on the selected channel.



36.1.3. FUNCTION DEFINITION

CALCulate:MATH
[:EXPRession] [:DEFine]

(Command/Query)

The CALC:MATH <(function)> command defines and activates the mathematical function.
<function> is the definition of the mathematical function. Possible functions are: (-A), (-B), (A+B), (A-B),
(A*B) ou (A/B).

<(multiplier)> is the multiplier to be applied to the function. Possible multipliers are (1), (*2), (*5), (/12)
ou (/5).

Note: (A-B),(*2) subtract the channel A to the channel B and multiplies the result by 2 (acc. to following
calculation : (A-B)*2).

To the question CALC:MATH?, the instrument returns the mathematical function and its multiplier.
Response format:  <(function),(multiplier)><NL>

36.1.4. VERTICAL SCALE

DISPlay[:WINDow]
:TRACe:Y[:SCALe]
:PDIVision{[1]|2}

DISPlay[:WINDow]
:TRACe:Y:LABel{[1]|2}

36.2. TRIGGER

TRIGger[:SEQuence
{[1]|2}]:DEFine?

(Command/Query)

The command DISP:TRAC:Y:PDIV{[1]|2} <scale|MAX|MIN> sets the value of the probe coefficient for
the selected signal.

<scale> is a value at NRf format.

To the question DISP:TRAC:Y:PDIV{[1]|2}?, the instrument returns the value of the probe coefficient
for the selected signal.

(Command/Query)

The DISP:TRAC:Y:LAB{[1]|2} <"label"> command determines the unit of the selected signal.

The unit is selected among the upper-case letters of the alphabet (A to Z), and is composed of a name
up to 3 letters.

To the question DISP:TRAC:Y:LAB{[1]]|2}?, the instrument returns the unit of the selected signal.

Channel 3 corresponds to the MATH function for which the sensitivity is accessible in reading only.

With SCPI he various trigger modes can be accessed with the sequence concept.
The instrument has several trigger modes, thus several sequences:

B Sequence 1 : Trigger on edge (EDGE)

B Sequence 2 : Trigger on pulse width (PULse)

The sequence can be selected with the commands: INIT.CONT:NAME or NIT:NAME

(Commande/Interrogation)

Retourne la description de la séquence indiquée:
SEQuence1: EDGE

SEQuence2: PULse

36.2.1. TRIGGER MAIN SOURCE

TRIGger[:SEQuence
{[1112}]:SOURce

TRIGger[:SEQuence

{1112}
:FILTer:HPASSs[:STATe]

(Command/Query)

The TRIG:SOUR <INTernal{1]|2}> command determines the main trigger source of the instrument.
INTernal{1]2} corresponds to the A and B channel instrument.

To the question TRIG:SOUR?, the instrument returns the main trigger source used in.

(Command/Query)

The TRIG:FILT:HPAS <1|0|ON|OFF> command validates or devalidates the reject of the low frequencies
associated to the main trigger source.

B 1]|ON: activates the reject of the low frequencies (LF Reject coupling)

B 0|OFF: deactivates the reject of the low frequencies; the DC coupling is then activated.

To the question TRIG:FILT:HPAS?, the instrument returns the activation status of the low frequencies
reject associated to the trigger source.



TRIGger[:SEQuence

{11123
:FILTer:LPASs[:STATe]

TRIGger[:SEQuence
{[11]2}]:SLOPe

TRIGger[:SEQuence

{11123
:HYSTeresis[:STATe]

TRIGger[:SEQuence
{[1]12}]:LEVel

TRIGger[:SEQuence
[2]:TYPe

TRIGger:SEQuence{[2]}
:DELay

(Command/Query)

To the question TRIG:FILT:LPAS?, the instrument returns the activation status the reject of the high
frequencies associated to the trigger source.

B 1]ON: activates the high frequencies reject (HF Reject coupling)

B 0|OFF: deactivates the high frequencies reject; the DC coupling is then activated.

To the question TRIG:FILT:LPAS?, the instrument returns the activation status the reject of the high
frequencies associated to the trigger source.

(Command/Query)
TRIG:SEQ{[1]|2}:SLOP <POSitive|NEGative> determines :
B in SEQuence2 : determines the polarity of the pulse

- POSitive: positive pulse

- NEGative: negative pulse —I_I—

To the question TRIG:SEQ{[1]|2}:SLOP?, the instrument returns the polarity trigger front or pulse
according to the selected SEQuence.

B In the other sequences: used to measure the triggering edge of the main source:

- POSitive: rising front

> NEGative: falling front ?

(Command/Query)

The TRIG:HYST <hysteresis> command sets the amplitude of the hysteresis which rejects the noise
associated to the trigger main source.

<hysteresis> is a value at NR1 format taking following values :

B 0: no noise reject, hysteresis is about 0.5 div.

B 3: activated noise reject, hysteresis is about 3 div.

To the question TRIG:HYST?, the instrument returns the amplitude of the hysteresis which rejects the
noise associated to the trigger main source.

(Command/Query)

The TRIG:LEV <level| MAX|MIN|JUP|DOWN> command sets the trigger level of the main source.
<level> is a value in format NRf, it may be followed or not by a multiple and by the unit.

By default, the value is expressed in volt.

To the question TRIG:LEV?, the instrument returns the trigger level of the main source in SEQuence1.
Response format: <measured value><NL>value in format <NR3> expressed in volt.

(Command/Query)
The TRIG:TYP <INFerior|[SUPerior> command determines the trigger type on pulse width :

B EQUate : trigger on pulses of duration equal to that one specified with the TRIG:SEQ2:DEL

command.

B SUPerior : trigger on pulses of duration superior to that one specified with the TRIG:SEQ2:DEL
command.

B INFerior : trigger on pulses of duration inferior to that one specified with the TRIG:SEQ2:DEL
command.

To the question TRIG:TYP?, the instrument returns the trigger type on pulse width.

Response format: <EQUI|SUP|INF ><NL>

(Command/Query)

The TRIG:DEL <time|MAX|MIN|UP|DOWN> command sets the duration of pulse comparison.

<time> is a value in format <NRf>, it may be then followed or not by a multiple and by the unit.

By default the value is expressed in second.

To the question TRIG:DEL?, the instrument returns the trigger delay of the main source or the T1 pulse
time according to the selected sequence.

Response format: <measured value><NL>

value in format <NR3> expressed in second.

82



36.2.2. TRIGGER MODE - AUTOMATIC MODE

TRIGger[:SEQuence

{11123
:ATRIGger[:STATe]

(Command/Query)

The TRIG:ATRIG <1|0]JON|OFF> command validates or devalidates the automatic trigger.
B ON|1 activates the auto trigger mode

B OFF|0 activates the trigger mode

To the question TRIG:ATRIG ?, the instrument returns the activation of the auto trigger.

36.2.3. SINGLESHOT MODE

INITiate[:IMMediate]:
NAME

(Command)
The INIT:NAME <{EDGE|PULse }> command launches a singleshot acquisition in the indicated trigger
mode.

36.3. HORIZONTAL
36.3.1. MIN/MAX ACQUISITION

[SENSe]:AVERage:
TYPE

36.3.2. AVERAGE

[SENSe]:AVERage:
COUNt

36.3.3. TIME BASE

DISPlay[:WINDow]
:TRACe:X[:SCALe]
:PDIVision

[SENSE]SWEep:OFFSet
TIME

(Command/Query)

The AVER:TYPE <NORMal|ENVelope> command validates or devalidates the mode of min/max
acquisition.

B NORMal devalidates the mode of min/max acquisition.

B ENVelope validates the mode of min/max acquisition.

To the question AVER:TYPE?, the instrument returns the activation status of the mode of min/max
acquisition.

(Command/Query)

The AVER:COUN <acquisition number|MAX|MIN|JUP|DOWN> command determines the number of
acquisition bursts necessary to obtain a displayed trace by averaging.

<acquisition number> is a value in format NR1, from values 0, 2, 4, 16 to 64.

To the question AVER:COUN?, the instrument returns the number of acquisition bursts necessary to
obtain a displayed trace by averaging.

(Command/Query)

The DISP:TRAC:X:PDIV <scale|MAX|MIN|JUP|DOWN > command sets the value of the time base.
<scale> is a value in format NRf, it may be followed or not by a multiple and by the unit.

By default, the value is expressed in second.

Example: to get a time base of 1 ps, following values can be entered: 1E-3ms or 1E-6 or 0.000001s or
0.000001 or else 1us

To the question DISP:TRAC:X:PDIV?, the instrument returns the value of the time base.

Response format: <measured value><NL>

value in format <NR3> expressed in second.

(Command/Query)

The SWE:OFFS:TIME <time|MAX|MIN|JUP|DOWN> command sets the horizontal offset of the trace
(run-after-delay or postrig).

<time> is a signed value in format <NRf> ; it may be followed or not by a multiple and by the unit.
By default, it is expressed in second.

To the question SWE:OFFS:TIME?, the instrument returns the current run-after-delay.

Response format: <measured value><NL>

value in format <NR3> expressed in second.



36.4. DISPLAY
36.4.1. DISPLAY MODE

DISPlay[:WINDow]:TRACe
:MODE

(Command/Query)

The DISP:TRAC:MODE <ENVelope|ALL> command selects the sample display mode.
B ENVelope : displays in the "Envelope" mode

B ALL: displays in the "All acquisition" mode

To the question DISP:TRAC:MODE?, the instrument returns the active display mode.

36.4.2. OSCILLOSCOPE / XY

DISPlay[:WINDow]
:TRACe:FORMat

36.5. MEASURE
36.5.1. REFERENCE

(Command/Query)

The DISP:TRAC:FORM <A|XY> command selects the display mode of the instrument.
B A validates the Oscilloscope display mode : Y = f(t)

B XY validates the XY display mode : Y = f(x)

To the question DISP:TRAC:FORM?, the instrument returns the active display mode.

DISPlay[:WINDow]:CURSor

:REFerence

(Command/Query)

The DISP:CURS:REF <INT{1|2|3}> command selects the reference for the automatic and manual
measurements.

To the question DISP:CURS:REF?, the instrument returns the signal used as reference.

36.5.2. MEASUREMENT QUERY

MEASure:MINimum?

MEASure:MAXimum?

MEASure:PTPeak?

MEASure:LOW? (Query)

MEASure:HIGH? (Query)

(Query)

To the question MEAS:MIN? <INT{1|2|3}> the instrument returns the value minimum of the selected
signal.

Response format: <measured value><NL>

value in format <NR3> expressed in volt.

(Query)

To the question MEAS:MAX? <INT{1]2|3}> the instrument returns the maximum value of the selected
signal.

Response format: <measured value><NL>

value in format <NR3> expressed in volt.

(Query)

To the question MEAS:PTP? <INT{1]2|3}> the instrument returns the peak-to-peak value of the selected
signal.

Response format: <measured value><NL>

value in format <NR3> expressed in volt.

To the question MEAS:LOW? <INT{1|2|3}> the instrument returns the low level value of the selected
signal.

Response format: <measured value><NL>

value in format <NR3> expressed in volt.

To the question MEAS:HIGH? <INT{1|2|3}> the instrument returns the value of the high level level of
the selected signal.

Response format: <measured value><NL>

value in format <NR3> expressed in volt.



MEASure:AMPLitude?

MEASure:AC?

MEASure:VOLT[:DC]?

(Query)

To the question MEAS: AMPLitude? <INT{1]|2|3}> the instrument returns the amplitude of the selected
signal.

Response format: <measured value><NL>

value in format <NR3> expressed in volt.

(Query)
To the question MEAS:AC? <INT{1|2|3}> the instrument returns the RMS voltage of the selected signal.
Response format: <measured value><NL>

value in format <NR3> expressed in volt.

(Query)

To the question MEAS:VOLT? <INT{1|2|3}> the instrument returns the average value of the selected
signal.

Response format: <measured value><NL>

value in format <NR3> expressed in volt.

MEASure:RISE:OVERshoot? (Query)

To the question MEAS:RISE:OVER? <INT{1]2|3}> the instrument returns the positive overshoot of the
selected signal.

Response format: <measured value><NL>

value in format <NR2> expressed in percent.

MEASure:FALL:OVERshoot? (Query)

MEASure:RISE:TIME?
or
MEASure:RTIME?

MEASure:FALL:TIME?
or
MEASure:FTIME?

MEASure:PWIDth?

MEASure:NWIDth?

To the question MEAS:FALL:OVER? <INT{1|2|3}> the instrument returns the negative overshoot of
the selected signal.

Response format: <measured value><NL>

value in format <NR2> expressed in percent.

(Query)

To the question MEAS:RISE:TIME? <INT{1|2]|3}> the instrument returns the rise time of the selected
signal.

Response format: <measured value><NL>

value in format <NR3> expressed in second.

(Query)

To the question MEAS:FALL:TIME? <INT{1]2|3}> the instrument returns the fall time of the selected
signal.

Response format: <measured value><NL>

value in format <NR3> expressed in second.

(Query)

To the question MEAS:PWID? <INT{1|2|3}> the instrument returns the positive pulse width of the
selected signal.

Response format: <measured value><NL>

value in format <NR3> expressed in second.

(Query)

To the question MEAS:NWID? <INT{1|2|3}> the instrument returns the negatitive pulse width of the
selected signal.

Response format: <measured value><NL>

value in format <NR3> expressed in second.



MEASure:PERiod?

MEASure:FREQuency?

MEASure:PDUTycycle?

MEASure:PULse:COUNt?

(Query)
To the question MEAS:PERiod? <INT{1]2|3}> the instrument returns the period of the selected signal.
Response format: <measured value><NL>

value in format <NR3> expressed in second.

(Query)
To the question MEAS:FREQ? <INT{1|2|3}> the instrument returns the frequency of the selected signal.
Response format: <measured value><NL>

value in format <NR3> expressed in hertz.

(Query)
To the question MEAS:PDUT? <INT{1|2|3}> the instrument returns the duty cycle of the selected signal.
Response format: <measured value><NL>

value in format <NR2> expressed in percent.

(Query)

To the question MEAS:PUL:COUN? <INT{1|2|3}> the instrument returns the pulse count on screen of
the selected signal.

Response format: <measured value><NL>

value in format <NR2>.

36.5.3. MEASUREMENT DISPLAY
MEASure{[1]|2|3}:SELECT (Command/Query)

MEASure:AUTO

The command

MEAS{[1]|2|3} :SELECT <measure1>,<measure2> selects automatic measurements for display.
<measure1> our<measure2> can take values NO, MIN, MAX, PTPeak, LOW, HIGH, AMPL.itude,
ROVERshoot, FOVERshoot, RTIME, FTIME, PWIDth, FWIDth, FREQuency, PERiod, PDUTycycle,
COUNt, RMS, AVG or PHASE.

To the question MEAS{[1]|2|3} :SELECT ? the instrument returns the current automatic measurements
selected for display.

Response format: <measure1>,<measure2><NL>

(Command/Query)

The command MEAS:AUTO <1|0|ON|OFF> activates the display of the selected automatic
measurements.

To the question MEAS:AUTO? the instrument returns the display activation state of the automatic
measurements.

36.5.4. PHASE MEASUREMENT

MEASure:PHASe?

(Query)

To the question MEAS:PHAS? <INT{1|2}> the instrument returns the phase of the first selected signal
to the second.

Response format: <measured value><NL>

value in format <NR2> expressed in degree.

36.5.5. MANUAL MEASUREMENT
DISPlay[:WINDow]:CURSor

:STATe

(Command/Query)

The DISP:CURS:STAT <1|0JON|OFF> command activates or inhibits the manual measurements.
[ | 1|ON: activates the manual measurements

[ | 0|OFF: inhibits the manual measurements

To the question DISP:CURS:STAT?, the instrument returns the activation status of the manual
measurements.



DISPlay[:WINDow]:CURSor

:TIME{[1]|2}:POSition (Command/Query)
The DISP:CURS:TIME{[1]|2}:POS <position|MAX|MIN> command sets the horizontal position of the
selected manual cursor.

This command acts on the manual cursors represented on the screen by the X-Symboles (cursor 1)
and * (cursor 2). The indexes {[1]|2} associated to the TIME key word select the same cursors.
<position> is a value in format NRf, it may be followed or not by a multiple and the unit.

By default the value is expressed in second.

To the question DISP:CURS:TIME{[1]|2}:POS?, the instrument returns the horizontal position of the
selected manual cursor.

Response format: <measured value><NL>

value in format <NR3> expressed in second.

DISPlay[:WINDow]:CURSor

:VOLT{[1]|2}:POSition (Query)
To the question DISP:CURS:VOLT{[1]|2}:POS?, the instrument returns the horizontal position of the
selected manual cursor.
This command acts on the manual cursors represented on the screen by the X-Symboles (cursor 1)
and * (cursor 2). The indexes {[1]|2} associated to the TIME key word select the same cursors.
Response format: <measured value><NL>
value in format <NR3> expressed in volt.

MEASure:CURSor:DTIME? (Query)
To the question MEAS:CURS:DTIME?, the instrument returns the time delay between cursors 1 and
2.
Response format: <measured value><NL>

value in format <NR3> expressed in second.

MEASure:CURSor:DVOLT? (Query)
To the question MEAS:CURS:DVOLT?, the instrument returns the difference between cursors 1 and
2.
Response format: <measured value><NL>

value in format <NR3> expressed in volt.

36.6. MEMORY
36.6.1. TRACE

MMEMory:STORe:TRACe (Command)
The MMEM:STOR:TRAC <INT{1|2|3}|REF{1|2|3}>, <"TRC"|"TXT"> command generates a “.TRC”
or “.TXT” file from the signal or the indicated reference memory, in the selected file system.

To the question MMEM:STOR:TRAC? The instrument returns the filme nam which has been created.
Response format: <file name><NL>

MMEMory:LOAD:TRACe (Command)
The MMEM:LOAD:TRAC <" trace-xx.TRC"> command reads a trace defined in a “.TRC” file and
affects it to the indicated signal.

trace-xx.TRC : file name at xx takes values from 00 to 99.

TRACe:CATalog (Query)
To the question TRAC:CAT?, the device returns the list of active signals.
# TRAC:CAT?
reply <NL> when no signal is active.
reply INT1 <NL> when only signal 1 is active.
reply INT1,INT3<NL> when signals 1 and 3 are active.



TRACe:LIMit

TRACe[:DATA]

with :

FORMat:DINTerchange

(Command/Query)

The TRAC:LIM <abscissa1>,<abscissa2>,<step> command sets the left and right limits and the step
of the data to be transferred.

<abscissal>,<abscissa2>,<step> are parameters using format NR1.

Their default value is 0, 2499 and 1.

To the question TRAC:LIM?, the device returns the left and right limits and the step of the data to be
transferred.

(Query)

To the question TRAC? <INT{1|2|3|4}>, the device transfers the selected trace to the computer.
Response format: <block><NL>

<block> is a data block, the format of which is set by the FORMat:DINTerchange and FORMat[:DATA]
commands.

It contains the value of the 2500 samples encoded on 4 bytes, as follows (bit 31 = MSB):
31 24 19 0
| Validity | - ] samples coded on 20 bits |

The validity byte contains 3 data bits:
31 30 29 28 27 26 25 24

(1JoJel-J-]-1-]-]

Invalidity, the sample is invalid if equal to 1

A: Age, used in slow mode, this sample is validated
E: Extrapolated, the sample is the result of an extrapolation if equal to 1.
(Command/Query)

The FORM:DINT <1]|0JON|OFF> command activates or inhibits the trace transfer in DIF format.
B ONJ1 activates the trace transfer in DIF format.
B OFF|O0 the trace transfer data is raw.
To the question FORM:DINT?, the device returns the activation status of the DIF format.
Response format: DIF format:
(DIF (VERsion <year.version>)
DIMension=X (TYPE IMPLicit
SCALe <sample interval>
SIZE <sample no>
U N ITs "S") DIMension=Y
(TYPE EXPLicit
SCALe <ADC step> SIZE 262144
OFFSet 393216
UN ITs "V")
DATA(CURVe (<data block>)))<NL>
<year.version> is a number in <NR2> format giving the year of the SCPI standard used and the software
version.
#:1999.1 means that SCPI version 1999 is used. This is the first software version of the remote control
management program.
<sample interval > is a number in <NR3> format.
It represents the time difference between two samples.
<sample no> is a number in <NR1> format.
It represents the number of samples to be transferred.
It can vary from 1 to 2500.
<ADC step> is a number in <NR3> format.
It represents the difference in volt between two consecutive values of the analogue digital converter.
<data block> is a block containing the samples. This data comprises only the values resulting from the
analogue digital converter. This block is in the format specified by the FORMat[:DATA] command.



FORMat[:DATA]

(Command/Query)

The FORM <INTeger|ASCii|HEXadecimal|BINary> command selects the data format of the trace

transfer.

B INTeger: The data transmitted consists in whole numbers, unsigned with a length of 32 bits,
preceded by the heading #an. n represents the number of data items to transmit.
a gives the number of figures making up n.

# The transmission for 4 data items (74, 70, 71, 76) is #14JFGL

B ASCii: The data is transferred using ASCII characters according to <NR1> numbering from 0 to
255. Each number is separated by a comma.

# The transmission for 4 data items (74, 70, 71, 76) is 74,70,71,76

B HEXadecimal: The data is transferred using ASCII characters according to a numbering in base
16 on 8 bits. Each number is preceded by #H and separated by a comma.

# The transmission for 4 data items (74, 70, 71, 76) is #H4A,#H46,#H47 #H4C

m  BiINary: The data is transferred using ASCII characters according to a numbering in base 2 on 8
bits. Each number is preceded by #B and separated by a comma.

# The transmission for 4 data items (74, 70, 71, 76) is # B1001010,#B1000110,#B1000111,# B1001100

To the question FORM?, the device returns the format selected for the trace transfer.

36.6.2. CONFIGURATION
MMEMory:STORe:STATe (Command)

MMEMory:LOAD:STATe

SYSTem:SET

36.7. UTILITIES
MMEMory:CATalog?

MMEMory:DELete

The MMEM:STOR:STAT command generates a ".CFG" file from the instrument configuration, in the
selected file system.

To the question MMEM:STOR:STAT? The instrument returns the configuration file name which has
been created.

Response format: <file name><NL>

(Command)
The MMEM:LOAD:STAT <"file.CFG”> command loads an instrument configuration from a ".cfg" file.
<"file"> consists in a name of 20 letters maximum, followed by a period and the CFG extension.

(Command/Query)

The SYST:SET <block> command transfers the configuration from the computer to the device.
<block> is a finite data number preceded by the heading #an with n, the data number and a, a figure
indicating the number of figures making up n.

To the question SYST:SET?, the device transfers the current configuration to the computer.
Response format: <block> <NL>

(Query)
To the question MMEM:CAT? the device returns the list of files present in the local memory.

Response format: <file number>, 0[,<file list>] <file number> is in NR1 format.
<file list> = <"file">,<type>,<size>
<"file"> consists in a name of 20 letters maximum, followed by a period and the 3-letter extension.
<size> is in NR1 format
<type> is - STAT for a config file
- TRAC for a trace file
- ASC for a text file
- BIN for any other file

(Command)
The MMEM:DEL <"file"> command deletes a file.
<"file"> consists in a name of 20 letters maximum, followed by a period and the 3-letter extension.



MMEMory:DATA

36.7.1. HARDCOPY

HCOPy:SDUMp
[:IMMediate]

(Command/Query)

The MMEM:DATA <"file">,<block> command transfers a file from the PC to the device.

<"file"> consists in a name of 20 letters maximum, followed by a period and the 3-letter extension. If
the file already exists, it will be overwritten by the new file.

The text files (".txt") cannot be imported from the PC to the device.

<block> is all of the data in the file preceded by the heading #an, n being the data number and a, a
figure indicating the number of figures making up n.

To the question MMEM:DATA? <"file">, the device transfers the file named to the PC.

Response format: <block> <NL>

(Command/Query)
The HCOP:SDUM command starts a hard copy.
To the question HCOP:SDUM?, the instrument returns the *.BMP’ file name which has been created.

36.7.2. CONFIGURATION

DEVice:MODe

SYSTem:LANGuage

(Command/Query)

The DEV:MOD <SCOPe|ANALYSer|RECorder|MULTimeter> command selects the principal mode
of the instrument.

To the question DEV:MOD?, the instrument returns the mode in which it has been configured.

(Command/Query)

The command
SYST:LANG<en-GB|fr-FR|it-IT|es-ES|de-DE|su-SE|fi-Fl|pt-PT|fa-IR|nl-NL|tr-TR|ro-RO|sc-CZ|pl-
PL|ko-KR]|ru-RU|th-TH> selects one of the 17 languages proposed on the instrument.

If the language selected is not installed on the instrument, an error -151 (Invalid string data) is returned
and the current language is unchanged.

To the question SYST:LANG?, the instrument returns the IETF code corresponding to the current
language.

Code Language
en-GB English
fr-FR French
it-IT Italian
es-ES Spanish
de-DE German
su-SE Swedish
fi-FI Finnish
pt-PT Portuguese
fa-IR Farsi
nl-NL Dutch
tr-TR Turkish
ro-RO Romanian
sc-CZ Czech
pl-PL Polish
ko-KR Korean
ru-RU Russian
th-TH Thai




36.7.3. RUN/STOP

INITiate:CONTinuous
:NAME

ABORt

TRIGger[:SEQuence
{[1]12] :RUN:STATe

36.7.4. AUTOSET
AUTOSet:EXEcute

36.7.5. AUTOTEST

SYSTem :AUTOTest

(Command)
The INIT:CONT:NAME <{EDGE|PULse}>,<1|0JON|OFF> command starts or stops the acquisition in
repetitive mode in the indicated trigger mode.

(Command)

The ABOR command aborts the acquisition in progress.

B [f the instrument is set in the single mode, the acquisition is stopped. The instrument stays in the
starting status.

B [ftheinstrumentis in continuous mode, the acquisition in progress is stopped and the following starts.

Note: if no acquisition is running, this command has no effect.

(Command/Query)

The TRIG:RUN:STAT <1|0|ON|OFF> command starts or stops the acquisition.
H  ONJ1 acquisition starts.

m  OFF|0 acquisition is stopped.

To the question TRIG:RUN:STAT?, the instrument returns the trigger status.

(Command)
The AUTOS:EXE command starts an autoset on each active channel.

The self test can be started from the oscilloscope mode only, otherwise an error "-221: conflict settings"
appears.

(Command/Query)

The SYST:AUTOT command launches an autoset of the instrument.

To the question SYST:AUTOT? the instrument returns the result of the autotest in hexadecimal. The
signification of the code returned is the following : the value 1 of each bit shows that the test is OK.

Ly H-processor

test

RAM test

— FPGA test

—» Micro/FPGA bus test

—» Operational potentiometer 12C link

—» Digital potentiometer test, channel A

—» Digital potentiometer test, channel B

—» not used

—» Trigger test,channel A

—» Trigger test,channel B

—» Signal DC test,channel A

—» Signal DC test, channel B

—» Vernier calibration



36.8. HELP

HELP[?] (Query)
To the question HELP? [« directory entry »] the instrument answers helping in the SCPI commands
available.
« directory entry » is a key word (short or long form) of first level in the tree of the command. No
distinction is made between small and capital letters.
In absence of parameter, the list of the key words accepted by the function is given. When a key word
is introduced, the list and the syntax of all the commands starting with this word is returned by the
function.



37. COMMANDS SPECIFIC TO THE INSTRUMENT

37.1. VERTICAL

INPut{[1]]2|3|4}:DMM
:COUPIing

INPUT{[1]|2|3]4}:DMM
‘BANDwidth:AUTO

[SENSe]:RANGe
{[1112]3]4}:AUTO

"MULTIMETER MODE"

(Command/Query)

The INP{[1]|2}:DMM:COUP <AC|DC|ACDC> command affects the coupling of the selected channel.
To the question INP{[1]|2}:DMM:COUP? the instrument returns the current coupling of the selected
channel.

(Command/Query)

The INP{[1]|2}:DMM:BAND:AUTO <1|0|ON|OFF> command limits the bandwidth of the channel to
5 kHz.

To the question INP{[1]|2}:DMM:BAND:AUTO? the instrument shows if the 5 kHz bandwidth limit is
active.

(Command/Query)

The RANG({[1]|2}:AUTO <1|0|ON|OFF> command authorizes or prohibits the autoranging of the selected
channel.

B ONJ1 activates the autoranging.

B OFF|0 deactivates this function.

To the question RANG{[1]|2}:AUTO? the instrument returns the autoranging status for the selected
channel.

[SENSe]:RANGe[1]:CAPA (Command/Query)

SENSe]:RANGe[1]:OHM

[SENSe]:RANGe
{[11123/4} :vOLT

The RANG:CAPA <range|MAX|MIN|UP|DOWN> command selects the range of measurement to be
used in capacitance mode.

<range> is a value in format NRf, it may be followed or not by a multiple and by the unit.

By default, the value is expressed in Farad.

To the question RANG:CAPA? the instrument returns the range value of the capacitance.

Response format: <range><NL>
value in format <NR3>

(Command/Query)

The RANG:OHM <range|MAX|MIN|UP|DOWN> command selects the measurement range to be used
in ohmmeter mode.

<range> is a value in format NRf, it may be followed or not by a multiple and by the unit.

By default, it is expressed in Ohm (Q).

To the question RANG:OHM? the instrument returns the value of the measurement range of the
ohmmeter.

Response format: <range><NL>
value in format <NR3>

(Command/Query)

The RANG({[1]|2]|3|4}:VOLT <range|MAX|MIN|UP|DOWN> command selects the measurement range
to be used in voltmeter mode for the selected channel.

<range> is a value in NRf format, it may be followed or not by a multiple and by the unit.

By default, it is expressed in volt.

To the question RANG{[1]|2|3|4}:VOLT? the instrument returns the value of the measurement range
of the voltmeter for the selected channel.

Response format: <range><NL>

value in format <NR3>




37.2. RECORDING TIME

[SENSe]:SWEep:TIME[?]

(Command/Query)

The SWE:TIME <time|MAX|MIN|UP|DOWN> command sets the recording time.
<time> is a value in NRf format and may be followed or not by a multiple of the unit.
By default, it is expressed in second.

To the question SWE:TIME? the instrument returns the recording time.

Response format: <time><NL>
value in the <NR3>

37.3. MEASUREMENT

MEASure:DMM?

[SENSe]:FUNCtion

37.4. ERROR
SYSTem:ERRor[:NEXT]?

(Query)

To the question MEAS:DMM? <INT1|2|5> the instrument returns the value of the main measurement
for the selected channel.

INT5 is associated to power measurement.

(Command/Query)

FUNC <VOLTage|RESistance|CONTinuity| CAPAcitor|DIODe|RPM|POWer|POW3PN|POW3P>
selects the measurement function on channel 1.

To the question FUNC?, the instrument returns the measure function to channel 1.

(Query)

To the question SYST:ERR?, the instrument returns the number of error positioned at the top of the
queue. The queue has a stack of 20 numbers and is managed as follows : first in, first out.

As the SYST:ERR? question arrive, the instrument returns the number of errors in order of arrival, until
the queue is empty. Every more SYST:ERR? question involves a negative answer: character "0" (ASCI|I
48code). If the queue is full, the case at the top of the queue takes the value -350 (saturated queue).
The queue is empty:

- when the instrument is getting started.

- at the receipt of a *CLS.

- at the reading of the last error.

Response format: <error><NL>

with error = negative or 0, no error.

37.4.1.* COMMAND ERROR: (-199 TO -100)

They indicate that a syntax error has been detected by the syntax analyzer and causes event register bit 5, called CME, CoMmand

Error to be set to 1.

-101 : Invalid character

-103 : Invalid separator

-104 : Data type error

-108 : Parameter not allowed
-109 : Missing parameter

-111 : Header separator error
-112 : Program mnemonic too long
-113 : Undefined header

-114 : Header suffix out of range
-121 : Invalid character in number
-128 : Numeric data not allowed
-131 : Invalid suffix

-138 : Suffix not allowed

-141 : Invalid character data

-148 : Character data not allowed
-151 : Invalid string data

-154 : String data too long

-171 : Invalid expression



37.4.2. EXECUTION ERRORS: (-299 TO -200)

They indicate that an error has been detected at the moment of command execution and causes event register bit 4, called EXE,
Execution Error, to be set to 1.

-200 : Execution error
-213 : Init ignored

-221 : Settings conflict
-222 : Data out of range
-232 : Invalid format

-256 : File name not found
-257 : File name error

37.4.3.* SPECIFIC INSTRUMENT ERRORS: (-399 TO -300)

They indicate that an abnormal error has been detected during execution of a task, and causes event register bit 3, called DDE,
Device Dependent Error to be set to 1.

-300 : Device-specific error
-321 : Out of memory

-350 : Queue overflow

-360 : Communication error

37.4.4. * QUERY ERRORS: (-499 TO -400)

They indicate that an abnormal error has been detected during execution of a task, and cause event register bit 2, called QYE,
QuerY Error, to be set to 1.
-400 : Query error



38. IEEE 488.2 COMMON COMMANDS

38.1. INTRODUCTION

The common commands are defined by the IEEE 488.2 standard. They are operational on all instruments which are specified IEEE
488.2. They command basic functions such as:

B identification,

reset,

configuration reading,

reading of event and status register,

reset of event and status register.

If a command containing one or several directories has been received, and if a common command has been stacked up, then the
instrument stays in this directory and execute normally the commands.

38.2. EVENTS AND STATUS MANAGEMENT
38.2.1. REGISTERS

ROC
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M3 QYE

Eventregister
| 1 | 0 | toRead: *ESR?

Or logical
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38.2.2. STATUS REGISTERS

Reading only - *STB? common command.
In this case, the (MSS) 6 Bit is returned and remain in the status it was before reading [see §. *STB (Status Byte)]
The *CLS common command is reset to zero.

Delaited description

MSB |g LSB
7 RQS 5 4 3 2 1 0
p ESB | MAV — — — *STB ?
MSS
RQS Request Service (6 bit)

Indicates if the instrument requests a service. The type of COMM used on the instrument does not generate a request, but the byte
is accessible in reading. It is reset to 0 after reading and can switch to zero only if the event register is reset to zero (by reading
or *CLS).

MSS Master Summary Status (6 bit)
Indicates if the instrument has a reason to request a service. This information is accessible only in reading the status register.
(*STB? command) and stays as it is after the reading.

ESB Event Satus Bit (5 bit)
Indicates if at least one of the conditions of the event register is satisfied and not masked.

MAV Message Available (4 bit)

Indicates if at least one response is in the output spooler.

38.2.3. SERVICE REQUEST MASK REGISTER
Reading and writing = *SRE command.

MSB LSB

71 6| 5| 4 3 | 2 1 0 | *SRE<NRF>
ESB | MAV "SRE?

38.2.4. EVENT REGISTER

Reading = *ESR command. Its reading resets to zero.

Detailed description

MSB LSB

7 6 5 4 3 2 1 0
PON |URQ |CME |EXE |DDE |QYE |RQC |OPC |*ESR?

PON Power On (7 bit)
Not used

URQ  User request (6 bit)
Not used

CME Command Error (5 bit)
A command error has been detected.

EXE Execution Error (4 bit)
An error execution has been detected.



DDE

QYE

RQC

OPC

Device Dependant Error 3 (bit)
An error specific to the instrument has been detected.

Query Error (2 bit)
A query error has been detected.

Request Control (1bit)
Always at zero.

Operation Complete (0 bit)
All operations running are ended.

38.2.5. EVENT MASK REGISTER
Reading and writing > *ESE command.

*ESE?

MSB LSB
7 6 5 4 3 2 1 0 *ESE<NRF>
PON |URQ [CME |EXE |DDE |QYE |RQC [OPC

38.3. IEEE 488.2 COMMANDS

*CLS

(Clear Status)

*ESE

(Command)
The common command *CLS reset the status and event register.

(Event Status Enable)

*ESR?

(Command/Query)

The *ESE <mask> common command positions the status of the event mask.

<mask> is a value in format <NR1>, from 0 to 255.

A 1 authorises the corresponding bit of the event register to generate an event, while a 0 masks it.
To the question *ESE?, the instrument returns the current content of the event mask register.
Response format: <value><NL>

value in format <NR1> from 0 to 255.

Event mask register:

MSB LSB

7 6 5 4 3 2 1 0
PON |URQ |[CME |[EXE |DDE |QYE |[RQC |OPC

(Event Status Register)

(Query)

To the question *ESR?, the instrument returns the content of the event register.
Once the register has been read, the content value is reset to zero.

Response format: <value><NL>

value in format <NR1> from 0 to 255.

Event register:

MSB LSB

7 6 5 4 3 2 1 0
PON |URQ |[CME |EXE |DDE |QYE |RQC |OPC




*IDN?
(Identification Number)
(Query)
To the question *IDN?, the instrument returns the type of instrument and the software version.

Response format:
<instrument>, <firmware version>/<hardware version>,<serial number<NL>

<instrument> Instrument name (OX5022B or OX5042B)
<firmware version> Software version
<hardware version> PCB version
<serial number> Instrument serial number
*OPC
(Operation Complete)
(Command/Query)
The command *OPC authorises the setting to 1 of the OPC bit in the event register as soon as the current
operation is completed.
To the question *OPC?, the instrument returns the character ASCII "1" as soon as the current operation is
terminated.
*RST
(Reset) (Command)
The command *RST reconfigures the instrument with the factory settings.
*SRE
(Service Request Enable)
(Command/Query)
The command *SRE <mask> positions the service request mask register.
<mask> is a value in format <NR1>, from 0 to 255.
A value of bit at 1 enables the same-rank bit of the status register to request a service (bit of the status register
contains 1). A bit value at 0 neutralizes it.
To the question *SRE?, the instrument returns the value of the service demand mask register.
Response format: <value><NL>
value in format <NR1> from 0 to 255.
Service demand mask register:
MSB LSB
7 6 5 4 3 2 1 0
0 0 ESB | MAV| 0 0 0 0
*STB?

(Status Byte) (Query)
To the question *STB? the instrument returns the content of its status register (Status Byte Register).

The bit 6 returned indicates the MSS value (Master Summary Status) (at 1 if the instrument has a reason for
requesting a service).

Contrary to RQS, it is not reset to zero after reading the status register (RQS is accessible only by series
recognition, and falls to 0 at its end).

Status register:

MSB |g LSB
7 RQS |5 4 3 2 1 0
p ESB | MAV — - — | *STB ?
MSS
*TRG (Command)

The command *TRG starts an acquisition in the current mode "single" or "continuous".



*TST?
(Test) (Query)

To the question *TST?, the instrument returns the status of the autotest procedure.

Response format: <0|1><NL>

B responds 0 when the autoset is successful.
B responds 1 when a problem has been detected.

*WAI
(Wait) (Command)

The command *WAI prevents the instrument from performing further commands as long as the current command
has not been terminated. This enables to synchronize the instrument with the application program in progress

on the controller.

38.4. TREE STRUCTURE
38.4.1. IEEE 488.2 COMMON COMMANDS

Commands Functions
*CLS Resets the status and event registers
*ESE Writes event mask
*ESE? Reads event mask
*ESR? Reads event register
*IDN? Reads identifier
*OPC Validates bit OPC
*OPC? Waits till end of execution
*RST Resets
*SRE Writes service request mask
*SRE? Reads service request mask
*STB? Reads status register
*TRG Starts an acquisition in the current mode
*TST? Returns the status of the autoset procedure
*WAI Commands synchronization




39. SCPI COMMANDS

Directory Commands + parameters

ABORt

AUTOSet :EXEcute
:MATH[:EXPRession][:DEFine] <(function)>,<(multiplier)>

CALCulate - -
:MATH[:EXPRession][:DEFine]?

. :MODe <SCOPe|ANALYSer|MULTimeter>

DEVice
:MODe?
[:WINDow]:CURSor:REFerence <INT{1|2|3}>
[:WINDow]:CURSor:REFerence?
[:WINDow]:CURSor:STATe <1|0|ON|OFF>
[:WINDow]:CURSor:STATe?
[:WINDow]:CURSor: TIME{[1]|2}:POSition <position|MAX|MIN>
[:WINDow]:CURSor:TIME{[1]|2}:POSition?
[:WINDow]:CURSor:VOLT{[1]|2}:POSition?
[WINDow]: TRACe:FORMat <A|XY>
[:WINDow]: TRACe:FORMat?

DISPlay [:WINDow]: TRACe:MODE <ENVelope|ALL>
[:WINDow]:TRACe:MODE?
[:WINDow]: TRACe:STATe{[1]|2|3} <1|0|ON|OFF>
[:WINDow]: TRACe:STATe{[1]|2|3}?
[:WINDow]: TRACe:X[:SCALe]:PDIVision <scale] MAX|MINJUP|DOWN>
[:WINDow]: TRACe: X[:SCALe]:PDIVision?
[:WINDow]:TRACe:Y:LABel{[1]|2} <\"label\">
[:WINDow]:TRACe:Y:LABeK[1]|2|3}?
[:WINDow]: TRACe:Y[:SCALe]:PDIVision{[1]|2} <scale|]MAX|MIN>
[WINDow]: TRACe:Y[:SCALe]:PDIVision{[1]|2}?
:DINTerchange <1|0|ON|OFF>
:DINTerchange?

FORMat - -
[:DATA] <INTeger|ASCii|HEXadecimal|BINary>
[:DATA]?
:SDUMp[:IMMediate]

HCopy -
:SDUMp[:IMMediate]?

HELP [?] <directory-entry>
[?]

INITiate :CONTinuous:NAME {EDGE|PULse},<ON|OFF|1|0>
[:IMMediate]:NAME {EDGE|PULse}
INPut{[1]|2}:COUPIling <AC|DC|GROund>
INPut{[1]]2}:COUPIing?

INPut INPut{[1]|2}:DMM:BANDwidth:AUTO <1|0|ON|OFF>

INPut{[1]|2}:DMM:BANDwidth:AUTO?

INPut{[1]|2}:DMM:COUPling <AC|DC|ACDC>

{[1]12}:DMM:COUPIing?




MEASure

:AC? <INT{1]2|3}>

:AMPLitude? <INT{1]2]3}>

:AUTO <1|0|ON|OFF>

:AUTO?

:CURSor:DTIME?

:CURSor:DVOLT?

:DMM? <INT{1|2|5}>

:FALL:OVERshoot? <INT{1|2|3}>

‘FALL:TIME? <INT{1]2|3}>

:FREQuency? <INT{1|2|3}>

‘FTIME? <INT{1]2|3}>

‘HIGH? <INT{1|2/3}>

:LOW? <INT{1[2/3}>

:MAXimum? <INT{1|2|3}>

:MINimum? <INT{1|2|3}>

:NWIDth? <INT{1]2|3}>

:PDUTycycle? <INT{1|2|3}>

:PERiod? <INT{1|2/3}>

‘PHASe? <INT{1|2}>

:PTPeak? <INT{1[2/3}>

:PULse:COUNI? <INT{1|2|3}>

:PWIDth? <INT{1]2|3}>

‘RISE:OVERshoot? <INT{1[2|3}>

‘RISE:TIME? <INT{1]2]3}>

:RTIME? <INT{1]2|3}>

{[1112|3}:SELECT <NO|MIN|MAX|PTPeak|LOW|HIGH|AMPLitude|ROVERshoot]|

FOVERshoot|RTIME|FTIME|PWIDth|FWIDth|FREQuency|PERiod|PDUTycycle|C
OUNt|RMS|AVG|PHASE>,<measure2>MEASure{[1]|2|3}:SELECT?

:VOLT[:DCJ? <INT{1[2/3}>

MMEMory

:CATalog?

:DATA <\"file\">,<block>

:DATA? <\"file\">

:DELete <\"file\">

:LOAD:STATe <\"file.CFG\">

:LOAD:TRACe <\"file. TRC\">

:STORe:STATe

:STORe:STATe?

:STORe:TRACe <INT{1[2|3} | REF{1]2|3}>,<\"TRC\"\"TXT\">

:STORe:TRACe?




SENSe

:AVERage:COUNTt <0|2|4|16|64|MAX|MIN|UP|DOWN>

:AVERage:COUNLt?

:AVERage: TYPE <NORMal|[ENVelope>

:AVERage:TYPE?

:BANDwidth{[1]|2}[:RESolution] <bandwidth>

:BANDwidth{[1]|2}[:RESolution]?

:BANDwidth{[1]|2}[:RESolution]:AUTO <1|0]ON|OFF>

:BANDwidth{[1]|2}[:RESolution]: AUTO?

:FUNCtion[1]<VOLTage|RESistance| CONTinuity| CAPAcitor|DIODe|RPM|POWer
|POW3PN|POW3P>

:FUNCtion[1]?

:RANGe{[1]|2}:AUTO <1|0|ON|OFF>

:RANGe{[1]|2:AUTO?

:RANGe[1]:CAPA <range|MAX|MIN]UP|DOWN>

:RANGe[1]:CAPA?

:RANGe[1]:0HM <range|MAX|MIN]UP|DOWN>

:RANGe[1]:0HM?

:RANGe{[1]|2}:VOLT <range|MAX|MIN|UP|DOWN>

:RANGe{[1]|2}:VOLT?

:SWEep:OFFSet: TIME <time|MAX|MIN|UP|DOWN>

:SWEep:OFFSet: TIME?

:SWEep:TIME <time|MAX|MIN|UP|DOWN>

:SWEep: TIME?

:VOLTage{[1]|2|3}[:DC]:RANGe:OF FSet <offset|MAX|MIN|UP|DOWN>

:VOLTage{[1]|2|3}[:DC]:RANGe:OFF Set?

:VOLTage{[1]|2}[:DC]:RANGe:PTPeak <sensitivity| MAX|MIN|JUP|DOWN>

"VOLTage{[1]|2/3}[:DC]:RANGe:PTPeak?

SYSTem

:AUTOTest

:AUTOTest?

:ERROI[:NEXT]?

:LANGuage <ENGIish|FREnch|GERman|SPAnish|ITAlian>

:LANGuage?

:SET <block>

:SET?

TRACe

:CATalog?

[:DATA]? <INT1|2[3>

:LIMit <limit1>,<limit2>,<step>

:LIMit?




TRIGger

[:SEQuence{[1]|2}]:ATRIGger[:STATe] <1|0]ON|OFF>

[:SEQuence{[1]|2}]:ATRIGger[:STATe]?

[:SEQuence{[1]|2}]:DEFine?

[:SEQuence{[2]}]:DELay <delay|]MAX|MIN|UP|DOWN>

[:SEQuence{[2]}]:DELay?

[:SEQuence{[1]|2}]:FILTer:HPASs[:STATe] <1|0]ON|OFF>

[:SEQuence{[1]|2}]:FILTer:HPASs[:STATe]?

[:SEQuence{[1]|2}]:FILTer:LPASs[:STATe] <1|0|ON|OFF>

[:SEQuence{[1]|2}]:FILTer:LPASs[:STATe]?

[:SEQuence{[1]|2}]:HY STeresis <1|3>

[:SEQuence{[1]|2}]:HYSTeresis?

[:SEQuence{[1]|2}]:LEVel <level[MAX|MIN]UP|DOWN>

[:SEQuence{[1]|2}]:LEVel?

[:SEQuence{[1]|2}]:RUN:STATe <1|0|ON|OFF>

[:SEQuence{[1]|2}]:RUN:STATe?

[:SEQuence{[1]|2}]:SLOPe <POSitive|NEGative>

[:SEQuence{[1]|2}]:SLOPe?

[:SEQuence{[1]|2}]:SOURce <INTernal{1|2}>

[:SEQuence{[1]|2}]:SOURce?

[:SEQuence[2]]:TYPe <EQUate|SUPerior|INFerior>

[:SEQuence[2]]:TYPe?




X04981A19 - Ed. 2 - 06/2021 © Chauvin Arnoux - All rights reserved and reproduction prohibited

melsix

FRANCE

Chauvin Arnoux Group
12-16 rue Sarah Bernhardt
92600 Asnieres-sur-Seine
Tél: +33 144 8544 85
Fax:+33 14627 73 89
info@chauvin-arnoux.com
www.chauvin-arnoux.com

INTERNATIONAL
Chauvin Arnoux Group
Tél:+33 144 8544 38
Fax:+33 146 27 9569

Our international contacts
www.chauvin-arnoux.com/contacts




	1. СОСТОЯНИЕ ПОСТАВКИ
	1.1. РАСПАКОВЫВАНИЕ
	1.2. АКСЕССУАРЫ

	2. ОПИСАНИЕ ПРИБОРА
	2.1. ОЗНАКОМЛЕНИЕ
	2.2. ИСТОЧНИК ПИТАНИЯ
	2.3. АККУМУЛЯТОРНЫЕ БАТАРЕИ
	2.4. ИЗОЛЯЦИЯ КАНАЛОВ
	2.5. МОДЕЛИ OX 5022B И OX 5042B
	2.6. РЕКОМЕНДАЦИИ ПО ИСПОЛЬЗОВАНИЮ ПРОБНИКОВ
	2.7. КАЛИБРОВКА ПРОБНИКА
	2.8. ОПИСАНИЕ ПЕРЕДНЕЙ ПАНЕЛИ

	3. РЕЖИМ ОСЦИЛЛОГРАФА, «КНОПКИ»
	3.1. ШЕСТЬ КНОПОК «МЕНЮ»
	3.2. ТРИ КНОПКИ: КАНАЛЫ A, B И МАТЕМАТИЧЕСКИЕ ФУНКЦИИ ИЛИ ПАМЯТЬ
	3.3. ДВЕ КНОПКИ «РАЗВЕРТКА»
	3.4. ДВЕ КНОПКИ «ЧУВСТВИТЕЛЬНОСТЬ»
	3.5. ДВЕ ФУНКЦИОНАЛЬНЫЕ КНОПКИ

	4. РЕЖИМ ОСЦИЛЛОГРАФА, «ИНДИКАЦИЯ»
	4.1. ОТОБРАЖЕНИЕ
	4.2. ИНФОРМАЦИЯ О КАНАЛАХ
	4.3. ОСНОВНАЯ ИНДИКАЦИЯ
	4.4. ДАННЫЕ ВРЕМЕНИ

	5. РЕЖИМ ОСЦИЛЛОГРАФА, «МЕНЮ»
	5.1. ОТОБРАЖЕНИЕ
	5.2. СТРУКТУРА
	5.3. ОБЛАСТЬ ГЛАВНОГО МЕНЮ
	5.4. ОБЛАСТЬ ВСПОМОГАТЕЛЬНОГО МЕНЮ
	5.5. НАВИГАЦИЯ

	6. РЕЖИМ ОСЦИЛЛОГРАФА, «МЕНЮ КАНАЛА A ИЛИ B»
	6.1. МЕНЮ КАНАЛА A ИЛИ B

	7. РЕЖИМ ОСЦИЛЛОГРАФА,
«МЕНЮ КАНАЛА МАТЕМАТИЧЕСКИХ ФУНКЦИЙ»
	7.1. МЕНЮ «КАНАЛ M»

	8. РЕЖИМ ОСЦИЛЛОГРАФА, «МЕНЮ ЗАПУСКА»
	8.1. МЕНЮ «ЗАПУСК»
	8.2. ОПИСАНИЕ
	8.3. ПРИМЕРЫ

	9. РЕЖИМ ОСЦИЛЛОГРАФА, «МЕНЮ СБОРА ДАННЫХ»
	9.1. МЕНЮ «СБОР ДАННЫХ»
	9.2. ПРИМЕРЫ

	10. РЕЖИМ ОСЦИЛЛОГРАФА, «МЕНЮ ИЗМЕРЕНИЯ»
	10.1. МЕНЮ «ИЗМЕРЕНИЕ»

	11. РЕЖИМ ОСЦИЛЛОГРАФА, «МЕНЮ ПАМЯТИ»
	11.1. МЕНЮ «ПАМЯТЬ
	11.2. ПРИМЕР
	11.3. ОПИСАНИЕ

	12. РЕЖИМ ОСЦИЛЛОГРАФА, «МЕНЮ ИНСТРУМЕНТА»
	12.1. МЕНЮ «ИНСТРУМЕНТ»

	13. РЕЖИМ ОСЦИЛЛОГРАФА, «КНОПКА СПРАВКИ»
	13.1. КНОПКА «СПРАВКА»

	14. РЕЖИМ МУЛЬТИМЕТРА, «КНОПКИ»
	14.1. ШЕСТЬ КНОПОК «МЕНЮ»
	14.2. ТРИ КНОПКИ: КАНАЛЫ A, B И КАНАЛ МАТЕМАТИЧЕСКИХ ФУНКЦИЙ
	14.3. ДВЕ КНОПКИ «РАЗВЕРТКА»
	14.4. ДВЕ КНОПКИ «ЧУВСТВИТЕЛЬНОСТЬ»
	14.5. ДВЕ ФУНКЦИОНАЛЬНЫЕ КНОПКИ

	15. РЕЖИМ МУЛЬТИМЕТРА, «ИНДИКАЦИЯ»
	15.1. ОТОБРАЖЕНИЕ
	15.2. ОБЛАСТЬ ИЗМЕРЕНИЯ
	15.3. ОБЛАСТЬ ГРАФИЧЕСКОГО ОКНА
	15.4. ОБЛАСТЬ ГЛАВНОГО МЕНЮ
	15.5. ОБЛАСТЬ ВСПОМОГАТЕЛЬНОГО МЕНЮ

	16. РЕЖИМ МУЛЬТИМЕТРА, «МЕНЮ ИЗМЕРЕНИЯ»
	16.1. МЕНЮ «ИЗМЕРЕНИЕ»
	16.2. ОПИСАНИЕ

	17. РЕЖИМ МУЛЬТИМЕТРА, «МЕНЮ КАНАЛА A ИЛИ B»
	17.1. МЕНЮ «КАНАЛ A ИЛИ B»
	17.2. ПРИМЕЧАНИЯ
	17.3. ПРИМЕР: СВЯЗЬ МУЛЬТИМЕТРА

	18. РЕЖИМ МУЛЬТИМЕТРА «МЕНЮ ПАМЯТЬ»
	18.1. МЕНЮ «ПАМЯТЬ»

	19. РЕЖИМ АНАЛИЗАТОРА ГАРМОНИК, «КОПКИ»
	19.1. ШЕСТЬ КНОПОК «МЕНЮ»
	19.2. ТРИ КНОПКИ: КАНАЛЫ A, B И КАНАЛ МАТЕМАТИЧЕСКИХ ФУНКЦИЙ
	19.3. ДВЕ КНОПКИ «РАЗВЕРТКА»
	19.4. ДВЕ КНОПКИ «ЧУВСТВИТЕЛЬНОСТЬ»
	19.5. ДВЕ ФУНКЦИОНАЛЬНЫЕ КНОПКИ

	20. РЕЖИМ АНАЛИЗАТОРА ГАРМОНИК, «ИНДИКАЦИЯ»
	20.1. ОТОБРАЖЕНИЕ
	20.2. ОБЛАСТЬ ИЗМЕРЕНИЯ
	20.3. ОБЛАСТЬ ОТОБРАЖЕНИЯ ГАРМОНИК
	20.4. ОБЛАСТЬ ОТОБРАЖЕНИЯ ЗНАЧЕНИЙ ГАРМОНИКИ
	20.5. ОБЛАСТЬ ГЛАВНОГО И ВСПОМОГАТЕЛЬНОГО МЕНЮ

	21. РЕЖИМ АНАЛИЗАТОРА ГАРМОНИК,
«МЕНЮ КАНАЛА A ИЛИ B»
	21.1. МЕНЮ «КАНАЛ A ИЛИ B»

	22. РЕЖИМ АНАЛИЗАТОРА ГАРМОНИК,
«МЕНЮ СБОРА ДАННЫХ»
	22.1. МЕНЮ «СБОР ДАННЫХ»

	23. РЕЖИМ АНАЛИЗАТОРА ГАРМОНИК, «МЕНЮ ПАМЯТИ»
	23.1. МЕНЮ «ПАМЯТЬ»

	24. ДИСТАНЦИОННОЕ ПРОГРАММИРОВАНИЕ
	24.1. ОЗНАКОМЛЕНИЕ
	24.2. ПОДКЛЮЧЕНИЕ ОСЦИЛЛОГРАФА
	24.3. ОБНОВЛЕНИЕ

	25. ТЕХНИЧЕСКИЕ ХАРАКТЕРИСТИКИ,
«РЕЖИМ ОСЦИЛЛОГРАФА»
	25.1. ВЕРТИКАЛЬНОЕ ОТКЛОНЕНИЕ
	25.2. ГОРИЗОНТАЛЬНОЕ ОТКЛОНЕНИЕ (РАЗВЕРТКА)
	25.3. СХЕМА ЗАПУСКА
	25.4. СИСТЕМА СБОРА ДАННЫХ
	25.5. ФОРМАТ РАЗЛИЧНЫХ ФАЙЛОВ
	25.6. ОБРАБОТКА ИЗМЕРЕНИЙ
	25.7. ИНДИКАЦИЯ

	26. ТЕХНИЧЕСКИЕ ХАРАКТЕРИСТИКИ, «АКСЕССУАРЫ»
	27. ТЕХНИЧЕСКИЕ ХАРАКТЕРИСТИКИ,
«РЕЖИМ МУЛЬТИМЕТРА»
	28. ТЕХНИЧЕСКИЕ ХАРАКТЕРИСТИКИ
«РЕЖИМ АНАЛИЗАТОРА ГАРМОНИК В СЕТИ»
	29. ИНТЕРФЕЙС СВЯЗИ
	29.1. ОПТИЧЕСКИЙ USB-ИНТЕРФЕЙС

	30. ОБЩИЕ ХАРАКТЕРИСТИКИ
	30.1. ОКРУЖАЮЩАЯ СРЕДА
	30.2. ИСТОЧНИК ПИТАНИЯ
	30.3. ￼

	31. МЕХАНИЧЕСКИЕ ХАРАКТЕРИСТИКИ
	31.1. КОРПУС
	31.2. УПАКОВКА

	32. КОМПЛЕКТЫ ПОСТАВКИ
	32.1. АКСЕССУАРЫ

	33. ТЕХНИЧЕСКОЕ ОБСЛУЖИВАНИЕ
	33.1. ЧИСТКА
	33.2. ОБНОВЛЕНИЕ ВСТРОЕННОГО ПО ПРИБОРА

	34. ГАРАНТИЯ
	35. РУКОВОДСТВО ПО ПРОГРАММИРОВАНИЮ
	35.1. Presentation
	35.2. Connection of the instrument
	35.3. Programming convention
	35.4. Command syntax
	35.5. Response syntax

	36. Commands specific to the instrument
"OSCILLOSCOPE MODE"
	36.1. Vertical
	36.2. Trigger
	36.3. Horizontal
	36.4. Display
	36.5. Measure
	36.6. Memory
	36.7. Utilities
	36.8. Help

	37. Commands specific to the instrument
"MULTIMETER MODE"
	37.1. Vertical
	37.2. Recording time
	37.3. Measurement
	37.4. Error

	38. IEEE 488.2 COMMON COMMANDS
	38.1. Introduction
	38.2. Events and status management
	38.3. IEEE 488.2 Commands
	38.4. Tree structure

	39. SCPI COMMANDS

