RU - PykoBoacTBo no aKkcnnyaTtaumm

CA 922 - 20 MHz
CA 942 - 40 MHz

NMopTaTuBHLIN ocuunnorpad



Bbl npuobpenn noptaTuBHbIN ocuunnorpadg ¢ M3oNUPOBaHHLIMU APYr OT ApYyra U OTHOCUTESNIbHO 3eMNN KaHanamu,
1 Mbl 6rarogapum Bac 3a foBepue.

[na makcumanbHo achdeKTMBHON 3KcnyaTaumm npubopa Heobxoanmo:

H  BHMMaTeNbHO MPOYECTb HacTosILLEee PYKOBOACTBO MO 3KCNyaTauuu,

N cobnroaatb Mepbl NPEAOCTOPOXKHOCTH.

CA 922 LBETHOMN 3KpaH 2 kaHana 20 Ml'y, Bblbopka: 50 MB/c

CA 942 LBETHOW 3KpaH 2 kaHana 40y Bbl6opka: 50 MB/c

A BHMMAHWE, puck ONMACHOCTW! Onepatop fgomkeH obpallaTbcs K HacTosILLEeMY PyKOBOACTBY KaXabll pas, koraa
BCTPEYaeTCs AaHHbI 3HaK ONacHOCTU.

& BHVMMAHWE, puck nopaxeHns anekTpm4eckuMm TokoM. HanpspkeHue, npyvknagbiBaemoe Kk getansm, 0603Ha4yeHHbIM
OaHHbIM 3HaKOM, MOXET NpeacTaBnAaTb ONacHOCTb.

pio

MonesHasa nHopmauusa nnu npuem.

D MpnbGop 3aLwnLLEeH ABONHOM U30NsLMEN.

[aHHbIN I'IpVI60p pa3pa60TaH B paMKax rno6anbHOro Noaxo4a Ha OCHOBE 3KOKOHLENUMW. AHaNM3 XXU3HEHHOTO LuKIa
NO3BOSINIT KOHTPONUPOBATL Y ONTUMU3NPOBATL BO34ENCTBUE LaHHOMO U3AeNns Ha OKpyXalLlyo cpeny. B yactHocTw,
nsgenue oTeBedvaeT uendam yTunmusaunm n ncnonb3oBaHUA 0TXO40B B Ka4eCTBe CblpbA, NpeBblllaloLmm TpeGOBaHVIFI,
npenycMoTpeHHble HOPpMaTUBHbIMU aKTaMu.

c € MapkupoBka CE yka3blBaeT Ha COOTBETCTBUE MOMNOXEHMsIM EBponeiickoin AMpeKkTvBbl MO HU3KOBOMNBTHOMY 0BOpYnOBaHMIO
2014/35/UE, OQvipekTuBbI No anekTpoMarHuTHom coBMmecTumocTty 2014/30/UE, a Tarke JMPeKTVB Mo OrpaHNYEHMIO UCTOSb30BaHNS
noTeHumansHo onacHbix BellecTs (RoHS) 2011/65/UE 1 2015/863/UE.

Mapkuposka UKCA yaocToBepsieT COOTBETCTBME U3fenus TpeboBaHuaM, AercTsytowmm B CoeamHeHHoMm KoporneBecTee,
B YaCTHOCTU, YTO KacaeTcs 6e30MacHOCTH HU3KOBOMBTHOTO 06OPYAOBaAHUS, 3NIeKTPOMAarHUTHOW COBMECTUMOCTU U
orpaH1YeHUs UCMoMb30BaHNA NOTEHLUMANbLHO ONacHbIX BELLECTB

E MepeyvepkHyTan KopauHa O3Ha4aeT, YTo Ha TeppuTopun EBponeiickoro Coto3a nsgenve siBNsSieTcsa NpegmMeTom
— pasgensHoro cbopa oTxonoB cornacHo anpektnee DEEE 2012/19/EC.

OnpeperneHue KaTeropuit UamepeHusi

B Kateropusi usmeperus |V cooTBeTCTBYET N3MEPEHUSIM, BbINOSHAEMbIM Ha UCTOYHWUKE HU3KOBOMBTHOW CETEBOIN YCTaHOBKM.
MpuMep: nogaya aneKkTPO3HEPrumM, CHETHUKU U 3aLLUTHBIE YCTPOMCTRA.

B Kateropusi uameperus |ll COoTBETCTBYET N3MEPEHUAM, BbINOMHSEMbIM Ha CETEBOW YCTAHOBKE 3AaHUS.
Mpumep: pacnpegenyTenbHbI LLUT, NpepbIBaTeni, CTaLMoHapHbIE YCTaHOBKM UM 060pya0BaHMe Ansi MPOMbILLIEHHOTO UCTIONb30BaHMS.

B Kateropus namepeHus Il cooTBeTCTBYET N3MEPEHUSIM, BbINOMHAEMbIM Ha Liensx, HanpsiMyto COeAMHEHHBIX C HA3KOBOMBTHON
CEeTeBOW YCTaHOBKOMN.
Mpumep: 6rokm NUTaHUS 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
TpeboBaHusm ctaHgapTta 6e3zonacHoctn MAK/EN 61010-2-030 unn BS EN 61010-2-030, a npoBoga — ctaHpapTty
MO3K/EN 61010-031 nnun BS EN 61010-031 , a TokoBble gaTdinkun — MOK/EN 61010-2-032 nnn BS EN 61010-2-032.

He ucnonb3ynte npubop onsa namepeHui B cetu, ecnu kateropum namepenuns i, [l unn IV He cOOTBETCTBYIOT HOMUHAMbHBLIM
XapaKkTepucTUKam N3aMepuTeNnbHbIX Lenem, 1 eCrv 3TM M3MepUTernbHbIE Lieny MOryT ObITb CyYaiHO NOAKIOYEHbI K CETEBBIM LIEMSAM.

B Oneparopy u/vnu oTBETCTBEHHOMY N1LYY HEOBXOAUMO BHMMATENbHO NPOYECTb U XOPOLLIO YCBOWUTL pas3nnyHbIe NpeanucaHmns no
MepaMm NpefoCTOPOXHOCTU. [4nsA aKkcnnyaTauuv gaHHoro npubopa Tpebyetcs xopoluee 3HaHWe U NOSTHOe 0CO3HAaHMe PUCKOB,
CBSA3aHHbIX C 3M1eKTPUYECKON ONacHOCTbIO.

B Ecnu AaHHbIM Npnbop UCMonb3yeTcs He NO Ha3HAYeHWIo, TO ATO MOXET HEraTMBHO CKkasaTbCs Ha obecnevnBaemon UM 3almTe,

nogseprasi, Takum o6pa3om, Nonb3oBaTens OnNacHOCTY.

He ncnonbayiite Nnprbop B aNeKTPOCETSX, HOMUHANbHOE HaNpPsPKEHNE UMW KaTeropusi KOTOPbIX, NPEBbLILLIAET yKadaHHbIe 3HaYEeHNs.

He ncnonb3ayvite npnbop, ecnn ero CNPaBHOCTb, KOMMNIEKTHOCTb UMW FrEPMETUYHOCTL BbI3bIBAET COMHEHUS.

Mepen KaxabiM MCNOMb30BaHWEM HeOOXOOQMMO MPOBEPSTh LENOCTHOCTb M30MSALMM NPOBOAOB, KOPMyca M BCNoMoraTeslbHbIX

npuHaanexHocTei. J1oboi anemeHT ¢ NOBPEeXAEHHON U3oNsAUMEN (Qaxe YaCTUYHO) NOASIEXUT PEMOHTY Ui JOIKeH ObiTb BbIOPOLLEH

Ha cBarky.

B [lpexae Yem BOCNONb30BaTbLCA MPUOOPOM, YAOCTOBEPLTECH, YTO OH MOMHOCTBLIO CYXON. ECiv OH HaMOK, TO Nepes NOAKIYEHNeM
1 BKIMOYEHVEeM ero 06a3atenbHO crieayeTt NOMHOCTbLIO BbICYLUWTD.

B Heo6xoaMmMo Ncnonb30BaTh UCKIOYMTENBHO NPOBOAA M BCNOMOraTenbHble MPUHaANEXHOCTH, BXOOALME B KOMIMIEKT NOCTaBKU.

Mcnonb3oBaHne NpoBOAOB (MNM BCMOMOraTenbHbIX NpuHagnexHocTen) 6onee HU3KOM Kateropun unm ¢ Gonee HU3KUM

3HaYeHNeM HanpsPKEeHUS CHUXKAeT 3HaYeHUe HOMMHANbHOrO HanmpsKeHWs UMM KaTeropuio cucteMbl «npubop + mposoAa

(vnn BCcnomoraTernbHble NPUHAANEXHOCTM)» A0 YPOBHS KaTeropun uin HanpsXkeHus 3TMxX NpoBOAOB (MW BCMOMOraTenbHbIX

NPUHaANEXHOCTEN).

MocToAHHO NoNb3yWTeCh CPEACTBAMU MHONBUAYANbHON 3aLUMTHI.

Mpu ncnonb3oBaHWM NPOBOAOB, LLYMOB M 3aXXMMOB THNa «KPOKOAUN» AepXXUTe nanbLbl 3a 3aWwnTHOM 6GapbepHON KPOMKOW.

Jliobbie peMoHTHbIE paboThl MK NPoLEAYPbl METPONIOrMYECKOro KOHTPOMS AOMKHbI OCYLLECTBASATLCA KBAaNMMULMPOBAHHbLIM

1 YNONMHOMOYEHHbIM NMEePCOHarnomMm.
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1.1.

1. COCTOAHUE NOCTABKU

PACMNMAKOBbIBAHUE
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CA 922 CA 942
00 | 6 akkymynaTopHbix 6atapen NiMH (1,2 B - Tun LR6 nnu AA) v v
1 | nopTtaTuBHbIN ocumnnorpad v v
2 | nepexogHuk BNC-«BbaHaH» v x2 v x1
3 | xomnnexT nosogos I'IBXP 3ALUMTHBIM MOKPBITUEM C MPAMBIM 1 YTTIOBLIM LITEKEPOM THrna Y x2 v 1
«6aHaH» (1,5 M, KpacHbIN U YEepPHbIN)
4 | KOMMMEKT 3aXMMOB TUMa «KPOKOAMI» (KPACHbIN N YEePHbIN) v x2 v x1
5 | komnnexTt wynos 1000 B, CAT IV (kpacHbIli U YepHbIN) v x2 v x1
6 | npo6Huk 10:1 600 B / pasbem BNC (nana) v
7 | kabenb ¢ rHe3goBbIM pa3bemMom 1 pasbemom USB v v
8 |BWIKA C PASBEMOM USB v v
9 | onTnyeckuit USB-kabenb v v
10 | cymka Ans nepeHocku v v
11 | Quick Start Guide / KpaTkoe pykoBoacTBO nonb3oBartens v v
12 | nucT gaHHbIX No 6e3onacHocTU \/ \/
13 | TexHuueckun nuct Ha akkymynstop NiMH v v
14 | CepTtudumkar o nposepke v v
yrnakoBoYHasi Kopobka v v
1.2. AKCECCYAPbDI

- MIPOBHWK MLIO1
- 3AXWM E27 CVH OSCILLO

[ns nony4yeHnss [ONOMHUTENBHOWM MHOPMALIMK KacaTenbHO akCeccyapoB M 3anyacTten obpallaiTech Ha Hall UHTEPHET-CaT:
www.chauvin-arnoux.com



http://www.chauvin-arnoux.com

2. ONMNCAHUE NMPUBOPA

2.1. O3HAKOMIJIEHUE

[aHHble ocuunnorpadbl 06beanHsAT B cebe 3 npubopa B 0O4HOM:

Lincoposon
ocuunnorpad

CA 922
CA 942

AHanuaartop
rapMOHWK

B nopTaTuBHbIM LncpoBon ocumnnorpad, NpegHasHayYeHHbI 418 aHann3a CUrHanoB B 3NEKTPOHMKE U SNeKTPOTEXHUKE,

2-kaHanbHbIN MyneTUMETpP, 8000 oTCYeTOB,

H  aHanM3aTop «rapMOHMK» AN PasfoXeHus 2 CUrHanoB C O4HOBPEMEHHbLIM OTOOpaeHneM OCHOBHOW rapMOHMKM 1 nepeon 31
rapMOHUKM.

Mpubop paboTaeT ¢ rnybuHon namaT 2500 TouYek B HEMPEPLIBHOM PEXMME.
KK-akpaH TFT no3sonseT otobpaxaTb NogaBaemble CUrHanbl BMECTe CO BCEMW NapaMeTpamMu HaCTPONKM.
JocTyn kK OCHOBHbIM (PYHKLMAM ynpasreHus obecnevmBaeTcs C MOMOLLBI0 KHOMOK Ha NepeaHel naHenu.

padmnyeckun nHTepdgenc no3BonseT:

- HacTpanBaTb NapamMeTpbl, CBA3aHHbIE C BblﬁpaHHOVI KHOMKOMN,
- nepemMeLllaTbCA NO ropn3oHTarIbHOMY rMaBHOMY MEHIO, Bbi3biBad TEeKyLLWEe NapamMeTpbl U napaMeTpbl BEPTUKaNbHbIX NMOAMEHIO.

2.2. ICTOYHUK MU TAHUA

B koMnnekT nocrasku ocuwnnorpacba BXOOAT:

B ceteBon/USB-6nok nutaHus un kabenb ¢ heppuToBbIM CEPAEYHMKOM C rHE300BLIM pasbeMoM U pasdbemom USB
HanpspkeHue: 5 B noct. Toka
Tok: 2 A

[MonsipHOCTB:

B 6 akkymynATopHbIx 6atapeit > NiMH (1,2 B - LR6 unun AA).

Mpy nogknoYeHNM BHELLIHETO UCTOYHMKA NUTaHWS And obecneyeHus pa6OTbI an60pa oTAaeTcd npegnoyvyteHne UMeHHO 3TOMY UCTOYHUKY
Hepruun. Takum 06pa30M, AKKYMYIATOPHbIE 6aTapeM NCNONb3YHKTCA TONMbKO NPU OTCYTCTBUN BHELLUHEINO0 UCTOYHUKA NMUTaHUA.

Bnaro,qapﬂ BHeLWHeMy UCTOYHUKY NUTAHUA Bbl MOXeTe NoJib30BaTbCA ocuunnorpad)om, €CJIN aKKyMYIATOpPHbIe 6aTapeVI

[ ]
1 pa3psXKeHbl, HeUcnpaBHbl NN gaXxe OTCYTCTBYHOT.

2.3. AKKYMYNATOPHbIE BATAPEU

- MHamkaTop «paspsiKeHHOW akKyMynaTopHON GaTapen» oTobpaxaeTca Ha 3KpaHe, KOr4a ypoBeHb 3apsaa akkymyrns-

TOpPHLIX BaTapel HegocTaTodeH U HEOBX0AMMO BbICTPO 06ecneynTb HOBbIN MCTOYHWUK NUTAHUS:

B O4KIHYUTL BHELUHUA UCTOYHMK NMUTAHMS UK

B 3aMeHUTb akKKyMynsiTopHble 6aTapewn.
[Mpu OTCYTCTBMM NOAKIIOMEHUSA BHELLHETO MCTOYHMKA NUTaHWS, KOr4a YPOBEHb 3apsiaa CTaHOBUTCS KPUTUYECKN HUSKUM,
TpeBOXHOE coobLeHne «KputTnyeckn HU3KMI
YPOBEHb 3apsija akkyMynaTopHou 6atapen, npubop cenvac BbIKMYMTCA» NOABNSETCA nepes aBTOMaTU4eCcKUM oT-
KntoyeHmem npubopa.



2.3.1. 3APAOKA

Mpy NOAKMYEHNN K BHELLHEMY MCTOYHUKY NMUTaHUSI akKyMynAaTOpHble Batapen 3apsKatoTcs, korga ocumnnorpad BbIKIHOYEH.
Bo Bpems GbICTpON 3apsaku akkyMynsaTOpHbIX 6GaTtapern Ha nepegHen naHeny roput CBETOAMOA.

OH muraet npu crneagyoLmnx YCrnoBusix:
B npeaBapuTenbHas 3apsifka CUNbHO pa3psPKEHHbIX akKyMynsTOPHbIX GaTapen
B CrVLIKOM HM3Kasi UNn CIINLLKOM BbICOKasi Temneparypa
B noBpexaeHHbIe akkyMynsTopHble 6aTapeu.

AKKyMyNsATOpHble 6aTtapen HeoOXOAMMO 3aMeHSATb akKymynatopHbiMu 6atapesmu Ni-MH. AsBToHOMHas paboTa rapaHTupyeTtcs npu
MCMOMNb30BaHNN akKyMynSTOPOB TOW )Xe eMKOCTY (YKa3blBaeTcs B MA-4), YTO Uy akKyMYNATOPHbIX 6aTapeit, TocTaBnseMbIX C OCLMNIorpadom.
Mo 3aBepLueHnn 3apsaKu CBETOANOL FracHET.

Ecnu 3apsiaka npepbiBaeTcs A0 ee 3aBepLUeHnsl, CBETOAMO NPOAOIKaeT ropeTb B TeH4EHNE OOHOW MUHYTLI, HAaNOMUHas Nonb3oBaTento,
YTO 3apsaKa He 3aBepLueHa.

i MoxHO, HO He peKkOMeHAyeTCs, UICNOMNb30BaTb CTaHAAPTHLIE LWeNoYHble 6aTapeiku (Tuna AA) Ans 3ameHbl

aKKyMynAaTOpHbIX 6aTapen,
HO 6yAbTe OCTOPOXHbI:

H B 3TOM crfiyyae He MOAKMNoYanTe BHELHWUIA UCTOMHUK NMUTaHWUs!, NOCKOSbKY, KOrga Npubop BbIKMOYEH, cpabaTbiBaeT MexaHU3M
3apsaKu, YTO MOXET NPUBECTU K paspyLLEHUIO GaTapeek 1 NoBpexaeHuto npnbopa;

B He ocTaBnanTe GaTapenku B npubope Hagonro Bo nsbexaHve Nnpobnem TeYn aNeMeHTOB NMMTaHUs.

2.3.2. 0CTYN

Mpu HeobxoQMMOCTU OOCTYN K akKyMynsTopHbiM 6atapesm (1) obecneumBaeTcs yepes 3afHI0W NaHenb ocuunnorpada, Ans 3Toro
NoBepHUTE «4eTBEPTLOOOPOTHLINY cbukcaTop (2) NPOTUB YaCOBOW CTPENKW; BOCMONb3yNTECH MOHETON (3):

2.4. 13o0n4AUnA KAHAIOB

& [iBa BXoAHbIX KaHana ocuunnorpada n3onnupoBaHbl Apyr OT Apyra, a Takke OTHOCUTENbHO «3eMIn» U CETEBOro 6rioka NUTaHus.
NaHHaa un3onauusa apnsaeTcsa ABOWHOW WNW YCUIIEHHOW B COOTBETCTBUM CO cTaHAapTamu 6e3onacHoOCTU
M3K/EN 61010-1 unn BS EN 61010-1 1 M3K IEC/EN 61010-2-030 nnn BS EN 61010-2-030.

OTO NO3BONSAET BbIMOMHATE U3MEPEHNST HA YCTAHOBKax MW YCTPOMCTBAX, NOAKMIOYEHHBIX K 9neKTpopacnpeaenuTensHon cetu,
ans HanpsbxeHun go 600 B B kateropuu CAT lll. JonycTuMbIi cuHMa3HbI curHan Mexay AByMSA KaHanamu coctaenseT go 600
B B kateropun CAT lII.

Takum obpasom, npu NobbIXx 06CTOATENBCTBAX OOecneunBaeTcs NofHas 3awumra onepartopa, TeCTUpyemblX YCTPONCTB U OKpY-
XatoLen cpeabl.

JNioGoe HanpspkeHWe (gaxe onacHoe), NPUCYTCTBYIOLLEE HA OOHOM KaHare, He MOXET oka3aTbCsl Ha ApYroM. [ockomnbKy HUXHME
TOYKN BXOAOB MOSIHOCTLIO M30NMPOBAHbI, UX MOBTOPHOE BKIOYEHUE B LiEMb (4TO MOXET OblTb OYEHb OMACHO U ryGUTENBLHO)
HEBO3MOXHO.



Cxema nsonsaummn ocuunnorpada BbIrmMsSaUT crneayowmmM obpasom:

Wcnonb3oBaHue akceccyapoB, HanpsiXxeHue 1 (Mnu) kateropus kotopbix Hke 600 B CAT lll, noHnxaeTt o6nacTtb
NpUMMeHeHNA [0 6Gonee HU3KOro YPOBHSA HaNpPsXKeHUN U (MNK) KaTeropmu.

Baw ocuunnorpac oTHocuTcA K Kateropumn nsmeperus 600 B CAT lll; Takke Heo6xoanmMo Mcnonb3oBaTb akceccyaphbl
KaTeropum namepeHus He Huxe 600 B CAT IIl.

3Tomy Tpe6oBaHMIO COOTBETCTBYIOT aKCeccyapbl, BXOAsiLMe B KOMNMEKT NOCTaBKU npubopa.

pio

2.5. MOOEJIN CA 922 N CA 942
2.5.1. NEPEAHASA NAHENb

KHonka CWO yposHs 3apsiga
«Bkn./Bbikn» aKKyMynaTopHbIx B6atapen



2.5.2. 3A0HAA NAHENDb

Kpblwka 6atapeiiHoro otceka

MarHutHas nogcrtaska

OTKI/I,EI,Haﬂ noAcTaBKa No3BONAET yaepXmneatb I'IpVI60p noa yrnom 30° oTHOCUTENBHO FOpVI3OHTaJ'IbHOI7I NOBEPXHOCTU.

2.5.3. BMEPUTENbHAA KNEMMHAA KOPOBKA

2.5.4. BOKOBAA NMNOBEPXHOCTb

M30nnpoBaHHbI ONTUYECKUIN pa3bem

Pasbem ans
NoaKIoYeHUs
BHELLHEro
MCTOYHUKA NUTAHMS

Bxop kaHana B

Bxopa kaHana A



2.6. PEKOMEHOALIMX MO UCNOJIB3OBAHUIO NPOBHUKOB
2.6.1. NOAKNIOYEHME KOHTPOSbHbIX MPOBOAHUKOB NPOBHUKA

Pacnpe,u,eneHme napasnTHbIX EMKOCTeMN:

OueHb BaxHoO, yu4untbiBaa napas3snTHble eMKOCTU, NpaBUJIbHO MOAKNKYUTL KOHTPOJbHbIe NPOBOAHUKU KaXXaoro I'IpOGHMKa.
otn NPOBOAHUKU XeNnaTesibHO NoAKIYaTh K XONoAHbIM TOYKaM BO nsbexaHve nepega4yn nomMmex 4yepes napasmMTHyro eMKOCTb Mexay
pexnmamu.

Momexa LI,VICprBOﬁ «3eMnu» nepenaeTca Ha aHarnoroBbI BXo4 yepes napasmnTHyo eMKOCTb.

& HanomuHaHue: Bo nsbexaHue nopaxeHua aNeKTpu4eCKUM TOKOM
WU BO3MOXXHOIro BO3ropaHus:

He ncnonb3ynte akceccyapbl C OTKPbITbIM KOHTaKTOM 3a3eMm-
neHus, ecnu 4Yyepe3 Hero npoxoauTt HanpskeHue > 30 B (ck3)
OTHOCUTENbLHO 3eMNM.

9Ta Mepa NpefoCTOPOXHOCTU HeobGxoauMa, Hanpumep, nNpu
MCNOMb30BaHUU MPOOGHUKOB C OTKPbITbLIM MeTanfn4yeckum
pasbemom BNC. Akceccyapbl, Bxogsiime B KOMMNMEKT NOCTaBKN
npubopa, COOTBEeTCTBYIOT TPe6OBaHUAM.

A HanomuHaHue: onpegeneHne CMMBOSIOB U Mep NPeAoCTOPOoXHOCTU cornacHo craHgapty MAK/EN 61010-2-032 unu
BS EN 61010-2-032 onsa makc. HanpsibxeHusa 600 B B kateropun nsmepenus lll (oTHocuTenbHO 3eMnu u mexay 2
KaHanamm).



2.7. KAIMBPOBKA NMPOBHUKA

Kannbposo4Hbii Bbixog (3 Vpp, 1 k') 4ns npobHMKOB HAXOAUTCS NOA KPbILLKOW akKyMYNATOPHOroO oTceka (cM. § 2.5.2. «3agHsst naHenby).
[ns nony4yeHust onTMManbHOro OTKIMKA HEOOXOAUMO BbIMOSIHUTL HU3KOYACTOTHYH KOPPEKLMI0 NPOOHMKOB. NS BbINOMHEHWS 3TON pery-
NMPOBKM HeobxoanMo 06si3aTenbHO OTKMNYUTL 06a kaHana ocuunnorpada oT U3mepsieMblx Lenen, a 3aTeM OTKPbITb KPbILLKY akKymy-
NSATOPHOroO oTceka npubopa.

MNoacoeanHuTe noanexawmin perynupoBke NPoGHUK K Kanu-
6pOoBOYHOMY BbIXOAY, KOTOPbIN HAXOAUTCS NOA 3TOW KPbILLKOW,
KaK NoKa3aHO HanpoTuB.

BbiGepuTte cBA3b MO NOCTOSHHOMY TOKY KaHara, K KOTOpOMY MOAKMYEH NPOBHUK, U 3anycTMTe CaMOAMAarHOCTUKY (3HaYOK Ha-
NpOoTVB) ANs1 BbINOMHEHWS NpeABapuUTenbHON perynmpoBku. OTperynupynTte YyBCTBUTENBLHOCTb U BEPTMKANbHOE OTKIIOHEHME KaHana Tak,
4YTOObI CUrHanM NONMHOCTbLIO 3aHMMan 3KpaH, 1 HacTpowTe pa3BepTky Ha 200 MKC, YTOObI Ha akpaHe oTobpaxkarcs nepuog curHana. NMosepHuTe
rHe3no BNC npo6Huka ans nonyyeHust 4OCTyna K perynMpoBOYHOMY BUHTY:

B Hawem npumepe HanpoTUB NPOOGHUK NepeKoOMMNEeHCUPOBaH:
BO3HMKaeT BbIGpoOC.



NoBepHUTe BMHT B N0GOM HanpaBneHuM, YTOObI NNaTo curHana npea-
CTaBnsANo co6oi ropusoHTanbLHyK NIMHUKO U BbIMMAAENO0, Kak Noka3aHo
Ha 3KpaHe HanpotuB. Tenepb Balw NPOGHUK OTKaNUOpPOBaH, Bbl MOXeTe
CHOBa NoBepHyTb rHe3ao BNC npo6Huka, 4Tobbl 3aKpbITb 4OCTYN K pery-
NIMPOBOYHOMY BUHTY.

i YcTaHOBUTE Ha MECTO KPbILUKY akKyMYMSITOPHOTO OTCeKa Ans UCMosb30BaHus MpuGopa B ONTMMAarbHbIX YCIoBUsiX 6e30nacHocTy.

2.8. ONMUCAHUE NEPEAHEN NAHENN

OcHoBHble hyHKUMW Npubopa AOCTYMHbI HAa NepeaHeit naHenu.

2.8.1. KHOIMNKA «BKI./BbIKI.»

BkntoyeHne KOPOTKUM HaxaTheM BbllLeyKa3aHHOW KHOMKM U BbIKMIOYEHWE JONMVM HaxaTueMm (nosiBiseTcst coobLeHne o
BbIKIMIOYEHUN U pa3faeTcst 3BYKOBOW cuUrHan).

2.8.2. KHONKU PEXXMMOB PABOTbDI

Haxkatne ogHom 13 aTnx 3 KHOMOK MO3BONSET Bbl6paTb pexunm pa6OTbI np|/|60pa bes HeOﬁXO,C[I/IMOCTI/I M3MEHEHUS NOAKII0YEHNN
K U3sMeputenbHOMY Bxoay:

- ocumnnorpad

- MyNbTUMETP

- aHanuM3aTop rapMoHUK

2.8.3. KHONKK CO CTPENKAMU

nepemeLyatb rpacduyeckme o6beKTbI (Kypcop, 3anyck, No3uuust NaMaTi U T. 4.) N0 MEHIO.

@ @ E) [aHHas kHono4YHasa naHenb ncnonb3yeTca anda nepemMeLleHnsa no MeHo 1 B nanoroBbiX OKHaX; OHa TakKe no3sondeTt

B [leiicTBME KHOMOK C FOPU3OHTaNbHbLIMWU CTPerikaMu:
- MNepemelleHne No ropu3oHTanu B rMaBHbIX MEHIO
- PerynupoBka 3Ha4eHuin BO BCroMoraTernbHbIX MEHHO
- MepemelleHne No ropu3oHTanu B AUanoroBoM OKHe

B [lecTBME KHOMOK C BepTUKaNbHbLIMU CTPenKamu:
- MepemelleHre No BepTMKaNM 1 aBTOMaTU4ECKuiA BbIGOp BO BCNOMOraTesibHbIX MEHHO
- PerynupoBka 3HayeHui B rmaBHbIX MEHIO
- MepemelleHre No BepTMKanNu B 4UarioroBOM OKHe

B [lencTBue LeHTpanbHoOM kHonku Enter:
- OTKpbITME ANanNoroBOro OKHa M3 rmaBHOro UM BCNOMOraTeNlbHOrO MEHo
- NopTBepxaeHWe anemMeHTOB AMarioroBoro okHa



3. PEXXUM OCLUUITTIOTPADA, «KKHOIMKWU»

5)

HaxaTvne gaHHOM KHOMKM NPOM3BOAMUT BblGop pexunma «Ocuunnorpad».

3.1. WHECTb KHOMNOK «MEHIO»

oToBpakaeT rmaBHOE MEHIO «3anyck»

oTobpaxaet rmaBHoe MeHo «COop AaHHbIX»

oToGpakaeT rmaBHOE MEHIO « IHCTPYMEHT»
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oTobpaxaet rnaBHoe MeHto «M3amepeHue /Kypcop»
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oTobpaxaeT rmaBHoe MeH «lMamaTb»

CnpaBka

©

oTobpaxxaeT okHO «CnpaBka»

3.2. TP KHOIMNKW: KAHANDbI A, B U MATEMATUYECKUE ®YHKLUUU UITU NAMATDb

Kanan - MpocToe HaxaTne NpousBoanT BbIGOP kaHana A (Mnu B) 1 BbIBOAMT Ha 9KpaH COOTBETCTBYHOLLEE MEHHO.

- [1BONHOE HaxaTne oTMeHsIeT BbIOOp kKaHana.

Kanan

@3

- MNpocTtoe HaxaTtne npoussBoauT BbIOOp kaHana M (MatemaTnyeckme yHKLUU UnNn namsitb, ecnu beina

DYHKUMA >~ Bbl3BaHa OCLMMNIIOrpaMma) 1 BbIBOAWUT Ha 9KpaH COOTBETCTBYIOLLEE MEHIO.

- [1BONHOE HaxaTne oTMeHsET BbIbop kaHana (ecnu kaHan M BbINOMHAET PyHKUMIO NaMSITU, MPOUCXOAUT
noTepst AaHHbIX, U UX CrieayeT 3arpy3nTb 3aHOBO).

J

& Mpu Hannynmn onopHbIx curHanos (§11.1) oTMeHa BLIGOPa KaHana yaansieT CBA3aHHbIV ONMOPHbLINA CUTHan 6e3 BO3MOXHOCTH
BOCCTaHOBIIEHUS.



3.3. ABE KHOINKW «PA3BEPTKA»

yBenuumuBaet passepTKy cbopa aaHHbix Ao 200 c.

@ yMeHbLUaeT pa3sepTky cbopa AaHHbIX 40 25 He.

3.4. ABE KHOIMNKHW «<MYBCTBUTEJIbHOCTb»

yBennimeaeT YyBCTBUTENbHOCTb MO BEPTUKanu nocnegHero Bbl6paHHOFO kaHana oo 5 mB.

@ CHWXaeT YyBCTBUTENbHOCTL NocnegHero BeibpaHHoro kaHana go 200 B.

& Mpu BbIGOpe kaHana M KHOMKX «4yBCTBUTENIbHOCTUY» NO3BONAKT U3MEHUTb KO3((PUMLUNEHT aMNNUTYAbl, TONbKO ecnu
nopTBepXAeHbl MaTemaTMyeckne PyHKLMM KaHana.

3.5. ABE ®YHKUUOHAJIbHbIE KHOIMKH

3anyckaeT aBTOMaTMYeCKy0 HaCTPOMKY Ha kaHanax A n B. YcneluHoe BbINoNHeHne KaXaov aBToMaTtu4eckom
HaCTPOWMKM BEPTUKANbHON CUCTEMbI OBYCNOBAMBAET BKIOYEHME KaHana.

® 0

3anyckaeT unun octaHaenmeBaeT C60p AaHHbIX.



4. PEXUM OCUUNNOIPA®A, <MHOUKALIUA»

4.1. OTOBPAXEHUE

O6nacTb UHd.

o Gartapee
(*) 1. Obnactb e
. HW3KOro
nHopmaumm YPOBHS 3apsiaa
0 KaHanax
5. Obnactb
BCMOMOraTenbHOro
MEHI0
2. Obnactb
OCHOBHOM
WHAMKaLum
2. Obnactb
OaHHbIX
BpPEMEHU

4. ObnacTb rmaBHOMO MEH

4.2. N(H®OPMALUA O KAHATTAX

4.2.1. OBJNIACTb «OCHOBHbIE KAHAIbI»

O6o3HaveHne  Css3b
kaHana AC, DC, GND YyscTBuTEenbHoOCTb  EA. namepeHuns

VoY Y
\

PunbTp: OTCYTCTBME 3HAYKA > OTCYTCTBME hUnbTpa

dunbtp 1,5 MMy
dunbtp 5 KMy

B aTOM OKHe ykasblBaeTcsa HenocpeacTBeHHas nHdopmaumsa o kaHanax A n B:
B O6o3HayeHve kaHana

CBsi3b kaHana

duneTp

YyBCTBUTENBHOCTL KaHana

EavHuua nsmepenus kaHana

(*) Ecnun n3mepeHue He BblspaHO, ero HeBO3MOXHO BbINONMHUTbL U KaHan He NoATBepXAeH, TO BMeCTO U3MepeHus 6yneT
OTOGpa)KaTbCH NYHKTUPHasA NUHUA.



4.2.2. OBNNIACTb «<ABTOMATUYECKUE USMEPEHUA»

ABTOMaTnyeckoe namepeHne ABToMaTM4eCKoe n3MepeHme ABTOMaTU4yecKkoe uamepeHne ABTOMAaTMYECKOE U3MepeHue
KaHana A KaHana B KaHana A kaHana B

B atom okHe YKa3blBakOTCA Bbl6paHHbIe aBTOMaTU4eCcKne naMmepeHus. MoxHo BblﬁpaTb 1um 2 NU3MepeHuna Ha KaHan.

4.2.3. OBJIACTb «MATEMATUYECKUE ®YHKUUN»
O60o3HayeHue kaHana ABTOMaTnyeckoe nsamepeHve 2

Y ¥
A A

En. namepeHus AsTOMaTU4eckoe uamepenue 1

duoneToBbIN (hoH NosiBNAETCA, ecnu kaHan M oto6paxaeT MaTemaTU4ecKyto hbyHKLMUIO.

4.2.4. OBNACTb «MAMATb»
CeA3sb dunetp

N

L‘|yBCTBI/ITeJ'II:HOCTb

3eneHbin ¢poH nosiBnseTcs, ecnv kaHan M oto6paxaeT pyHKUUIO NamMATH

B aToM OkHe ykasblBaeTcs MHMOPMauWsa kacaTenbHo kaHana M. [JaHHbI KaHan MOXeT BbIMOMHATL MaTeMaTUYecKyto (yHKLMIO unu
DYHKLMIO MaMSATH.

Ecnu kaHan M oTobpaxkaeT MatemaTnyeckyto hyHKLMIO, NOABNSETCSA crneaytoLas nHpopmauums:
B  O6o3HayeHue KaHana

YyBCTBUTENBHOCTb

EavHuua namepexus

ABTOMaTU4ECKME U3MEPEHUS

Ecnu kaHan M otobpaaeT hyHKLMI0 NaMaTH, MOSIBNAETCS crieqyoLas nHhopmaums:
O603Ha4yeHMe kaHana

YyBCTBUTENBHOCTb

Ces3b

duneTp

EnuHnua nameperus

ABTOMaTUYECKME N3MEPEHUS

4.2.5. OBJIACTb «KYPCOPHbLIE U3BMEPEHUA»

M3mepeHne MamepeHune HanpspkeHue, HanpspkeHwe,
penbta t pensra V Kypcop 1 Kypcop 2

B 3TOM OKHe yka3blBatoTCsi KypCcopHble 13MepeHust. LIBeT hoHa cooTBeTCTBYET LiBETY KaHana, k KOTOpOMY NpuBsidaHbl Kypcopbl.

OHo oTobpaxaert:
H npoMexyTok no ropmsoHTanw (dt) u no septukanu (dv) mexay OByMs Kypcopamu,
H  3MepEeHMe HaMNpPsKEHUS B NOMOXEHNN KYPCOPOB.



4.3. OCHOBHAA UHAUKALIUA

MonoxeHune 3anycka MHamkaTop ypoBHs
No ropu3oHTanu 3anycka no BepTukanu

N

Cetka

OTtobpaxxaemasi
ocuunorpaMmMa

~

YkazaHue
KaHana u ero
YPOBHSI N0
BepTUKanm

—_

ABTOMaTU4eckne
Kypcopbl,
CBSI3a@HHbIE C N3Me-
peHuem 1

\/

Kypcop 1. Ykasarens no- Bbi6op obnactu Kypcop 2. Yka3aTenb
TIOXEHWS KypCOPOB PYYHbIX MacLTabupoBaHus MOMOXEHNS KYpCOpPOB

n3mepeHni PYYHbIX N3MEPEHUN

4.4. AAHHbIE BPEMEHU

YacToTa OnckpetTmnsaummn Tun CUHXPOHM3aLKnKn 3anycka CoctosiHne 3anycka

s
\ t t

PasBepTka Pexum 3anycka McTouHuk 3anycka

[laHHOe OKHO noapasgensieTcs Ha ABe rpynnbl AaHHbIX:
B [pynna gaHHbIX BpEMEHU
- pasBepTka
- YacToTa AUCKpeTM3aumm

B [pynna AaHHbIX O 3anycke:
- pexum 3anycka
- TUMN CUHXPOHM3aLMK 3anycka
- UICTOYHMK 3anycka

- coctosiHme 3anycka: RUN (BbINONHEHWE), READY (TOTOBHOCTb), STOP (OCTAHOB).



5. PEXXUM OCLUUNNOIPA®A, <kMEHIO»

O6bnacTb UH.

5.1. OTOBPAXEHMUE o Gatapee

B Cry4ae
HW3KOro
YPOBHS 3apsina

O6nacTtb
BCMoMoraTernbHOro
MEHI0

} O6nacTb rmaBHOrO MeHo

5.2. CTPYKTYPA

MeHto BKOYaKOT [Ba aneMeHTa:
B ropu3oHTanbHOE MEHI0, TaK Ha3blBAEMOe «rfaBHOE» MEHI0, pacnorioXXeHHoe B HWXHEeRn YyacTn 9KpaHa,
B BepTMKanbHOE MEHI0, TaKk Ha3blBaeMoe «BCMOMOraTernbHOE» MEHI0, pacnofioXXeHHOoe B NPaBov YacTuh aKpaHa.

5.2.1. TMABHOE MEHIO

Ha BbIOpaHHyto BKNaaKy B MEHIO yKa3blBaEeT XenTbi (poH. Ecnv HacTpolika HeQoCTyrnHa B TEKYLLEM PEXMME, OHA OTOOPaXXaeTcs B [MaBHOM
MEHIO CepbiM LIBETOM U ee Herb3s BbiopaTh.

5.2.2. BC[TIOMOTATENNbHOE MEHIO

Kaxxgas Bknagka rnaBHOrO MeHHo CBsidaaHa CoO BCMOMOraTeNlbHbIM MEHH0, 0T06pa)KaI-OIJ.|,VIM pasnnyHbie
BO3MOXHbI€ HACTPOWKM COOTBETCTBYKOLLEro napamerpa.

I'Ip|/| OTCYTCTBUU HaXaTNA KHOMOK 06a MeHI0 aBTOMaTU4ECKM ncHesaroT npumMepHo Yepes ABaauaTb CeKyHO AnAa nepexona B HOHHOSKpaHHbIVI
pexum. NoBTOpPHOE HaxXaTne KHOMKM MEHIO MO3BONISIET CHOBA BbIBECTW €0 Ha 3KPaH.

5.3. OBJIACTb NMMABHOI'O MEHIO

!

[MmaBHOe MeHI0: BbI3blIBaeT KOHUrypaumio kaHana A ocumnnorpada.

5.4. OBJIACTb BCMOMOTATEJIbHOIO MEHIO

BcnomoratensHoe MeHto cBsa3u: npegocrasndeT OCTYN K Pa3findyHbIM HaCTpOVIKaM napamertpa, Bbl6paHHOI’0 B IMaBHOM MEHH0.



5.5. HABUTAUUA
5.5.1. OBbIYHOE MEPEMELLIEHWE

C nomoLLbio 3TUX KHOMOK ocyLllecTBndeTca nepemMelleHune B rmaBHOM MeEHIO.

[aHHble KHOMKK obGecne4ynBatoT:

- NepeMeLLleHrie BO BCIOMOraTenbHOM MeHIO,
- HaCTPOWKy BepTukanbHOro napamerpa (cMm. § «Hactporika no Beptukanun»)

s

5.5.2. HACTPOWKM NO BEPTUKANMU

HacTpoiiku no BepTukanv MoXHO OTIMYUTb MO ABYM CTperikam Ha BKnajake
rMaBHOMO MEHHO.

B [In9 M3MeHeHUs1 3Ha4YeHus:

- KHOMKN @ no3BoNArT MSMEHUTL YMCNOBOE 3Ha4YeHune, 0T06pa>|<aeM0e BO BCNO-
MoraTenbHOM MEHIO U, CrefoBaTenbHO, NEPEMECTUTb CBA3AHHbLIN C HACTPOMKON Fpa(bMHeCKI/IVI 00bekT B
HanpasleHNUN CTPENOK.

- KHOMKa OTKpbIBaET OKHO AJ151 HENOCPEACTBEHHOIO BBOAA 3HA4YEHNS (CM. § «AKTMBALMSA ANanoroBoro
OKHa»).

B [Inga Bbixoga 13 HaCTPOMKM:

- Knonku NO3BOMNSAIOT NepemMeLLaTbCs B raBHOM MEHIO W, CriefoBaTenbHoO,
BbINTU U3 HACTPOWKM.

5.5.3. HACTPOMKN NO FOPU3OHTANU

HaCTpOI?IKVI NO roOpU30oHTaNn MOXHO OTIIMYNTL NO ABYM CTpEJikamMm ¢ 06eunx CTOPOH 0603HaYeHust
napamMeTpa Ha BKnagke rmaBHOro MeHto.

B [1ns n3MeHeHUsa 3Ha4YeHus: C NOMOLLIbIO KHOMOK CD @ Bbl6epVITe BKnaaky

YUCIIOBOro 3Ha4eHna BO BCnoMoraTtesibHOM MEHH0.

- CTpenku NO3BOMNSIOT MU3MEHWUTb 3HAYEHUE U, CNEAOBATENbLHO, NEPEMECTUTbL CBA3AHHbIA 06bEKT
B HanpaeneHun CTPEnok;

- KHOMKa NO3BONSIET OTKPbITb OKHO AMNSt HENOCPEACTBEHHOTO BBOAA 3Ha4eHus (CM. § «AKTnBaLms auano-
rOBOrO OKHa»).



H [1ns BbIxO4a 13 HAaCTPONKM:

- C NOMOLLbKO KHONOK @ @ Bbl6epl/ITe BKNnaaky Bbixoaa BO BCrnomMmoratefibHOM

MEHI0.

- CTpenkn Nno3BONAKT CHOBa nNepemMeLlaTbCd No rmaBHOMY MEHIO.

5.5.4. AKTUBALIUA OUATNTIOTOBOIO OKHA

HaCTpOVIKM, KOTOPbI€ MOXHO BbIMNONTHUTL Yepe3 AnanoroBoe OKHO, MOXHO OTIIMYUTbL NO CMMBOITY Ha BKNagKke MeHH0.

Korga Bknagka Bbl6paHa, Npn HaXXaTun KHOMKU OTKpbIBAETCA AManoroBoe OKHO.

[ ]
1 OKHO Anisi HenocpeacTBEHHOro BBOAA 3HAaYEHUs1 HACTPOMKM

[aHHoe okHO ncnonb3dyetca Ana HenocpeacTBeHHOro BBoAa YMCI10BOro 3Ha4eHna COOTBETCTBYOLLEro napamerpa.

} 3aronoBok okHa, 0603Ha4YeHNe COOTBETCTBYIOLLENO KaHarna v eauHULbl U3aMepeHust

O6nacTb MHOUKALWMW: COAEPXUT YNCITOBOE 3HAYEHME HACTPOVKN.

> Lindposas knasuatypa

-

O6nacTtb noaTBEPXKAEHUSA

: @ : I'Iepemeu.leHMe B OKHE aKTUBHOrIO aneMeHTa (BbI,D,eJ'IeHMe XentbiMm LlBeTOM).

MoaTBepXaeHne AecTBUA aKTUBHOW KHOMKW Uiu (B obnactun nHankauum) «Bxog/ Beixog» ns pexuma Belbopa.

& Pexxum Bbl50pa no3BoJiIfeT B obnactvu nHaMKaumm Bbl6paTb HECKOJIbKO CUMBOJOB (BblAeneHMe CUHUM Ll,BeTOM) C nomMoubio

-Jb

BbiGpaHHbIe TaKUM 06pa3oM CUMBOJIbI 3aTEM MOXHO 3aMEHUTb 3HaYeHMEeM KHOMKU, NOATBepXXAeHHOW Ha LMdpoBOM KnaBuaType

(Mnu yaanuTb HaXxkaTMeM KHOMKKU )-

Koraa okHO OTKpbIBaeTCsA, BCeé CUMBOJIbl TeKyLlero 3Ha4yeHus nepemeHHoﬁ no ymon4yaHuro BblspaHbl.



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

6.1. MEHIO KAHAJIA A UNN B

HaxmuTe ogHy U3 3TUX KHOMOK

maBHOE MeHIo

~

BcnomoratenbHble < A A A
MEeHI0

B 3ajaeT n oTobpaxaeT
YMCNOBOE 3HAYEHNe
BEPTUKaNbHOro
OTKINOHeHS (*)

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

B BbIOMpaeT huneTp KaHana
(OFF, 5 kHz, 1,5 MHz)
Cwm. npumep 2.

B Bbibnpaet koadpurumneHT npobHuka kaHana
(o1 x1 go x1000).
Cwm. npumep 3.

B Buibypaet eamHuLy namepeHns kaHana (BossT, amnep, -)
(-) o3Ha4vaeT: 6e3 eanHULBI M3MEPEHUS

*)
& Mpu koadpduumneHTe 200 mB/aen. oTkNoHeHWe He [OMMKHO NpeBbiWaTh 3 Aen. us 8 4OCTYNHbIX, B NPOTUBHOM clly4yae >
MCKaXeHne n3MepsieMoro curHana (HacblweHue).

N
[\



i Mpumepsbi:

6.1.1. CBA3b KAHATNA

Mogava cuHycompansHoro curHana Yactoron 1 kl'u, amnnutygon 2 Vpp co cmellennem 0,5 B:
H B pexumMe CBA3M N0 NepeMeHHOMY TOKY (NoAaBnseTcs NOCTOsSHHasA cocTaensowas):

B B peXuMe CBSI3M N0 NOCTOSHHOMY TOKY (M3MepsieTcsi BECb CUrHan):

B B pexume CBA3N NO 3a3eMIEeHNIo:

H
[SN]



6.1.2. ®UNBTP KAHANA

HanoxeHue 2-x cuHycoung yactotor 100 My n 3 MINy:
B Ge3 dunbTpa (NepenatoTcs ABa curHana):

B ¢ puUnsTPoM HU3KKMX YacToT 5 k'Y (obpesaeTcst cuHyconaa 3 MIru):

B ¢ punbTpoM HU3KKMX YacTtoT 1,5 MI'y (cMHyconaa obpesaeTcs YacTUYHO):



6.1.3. KOQPOULIMEHT NPOBHUKA

HabntogeHve cuHycomnpansHoro curHana amnnutygown 2 Vpp n vyactoton 100 'y ¢ ucnone3oBaHnem npobHuka x10:
B npu KoapduumeHTe x1: 3Ha4YeHNss aMNNUTYAbl U YyBCTBUTENBHOCTU ABNSAOTCA NOXHbIMK (Mokasatens 10)

B npu KOC-)(beVILI,VIGHTe x10: 3Ha4eHus aMmnnuTygbl U YyBCTBUTENTbHOCTU ABNAKTCA UCTUHHBIMUN



7. PEXXUM OCLUUNIIOINPADA,
«MEHIO KAHANA MATEMATUYECKNUX ®YHKLUNN»

7.1. MEHIO «<KKAHAIT M»

@ Haxmute AaHHyo KHOMKY.

W 33aaeT BepTMKanobHoe
OTKIIOHEHWE KaHana
MaTemMaTUYeCKUX OYHKLMA

mnu ocumnnorpamMmmel, BHECEHHOW B NaMATb

u Bbl6|/|paeT MaremaTtun4yeckyro

dyHKLMIO

B BbiOupaeT koahpruneHT
mMatemaTuyeckon pyHKLnm

7.1.1. MATEMATUYECKHUE ®YHKLWA

BHyumaHue! PacyeT MatemaTnyeckmx yHKLUMI OCYyLLECTBNAETCA He N0 PU3NYECKMM BENMYMHaM, a no Belbopkam curHanos. B yacTHocTwy,
crnefyeT Ucnonb3oBaTh OQMHAKOBYH YyBCTBUTENBLHOCTbL Ha kaHanax A n B ana onepauuit CroXeHusl U BblYMTaHUs, YTOObI pacyeT men

CMBbICI.

Takum 06pa3om, YyBCTBUTENBHOCTb MAaTEMATUYECKOrO KaHana ornpeaenseTcs cregyowmm obpasom:

Onepauus YyscTBMTENBLHOCTL KaHana A | YyBcTBuUTenbHOCTbL KaHana B | YyscTBuTennHocTb 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




Mpumep 1: M = A + B, cnoxenue cuHycompanbHoro curHana 5 Vpp u npamoyronibHoro curHana 5 Vpp (noyty cMHasHbIx):

|0

B Hawem npumepe amnnutyaa pesynstupytowlero curHana pasHa 10 Vpp, a nockornbKy 4yBCTBUTENLHOCTL kaHana M pasHa 1 Vpp, Mbl
Habnogaem BbIGPOC 3a Npeaensl OCUMANorpamMmmbl, KOTOPYH MOXHO NMOMECTUTL Ha dKpaHe, NPYMeHWB KoadduumeHT genexmns /2:

YyBCTBUTENBLHOCTL KaHana M ctaHoBuTcst paBHow 2 V, a amnnutyaa octaetcst pasHon 10 Vpp.



Mpumep 2: M = A x B, yMHOXeHNe CMHyconaanbHOro curHana Ha npsiMoyronbHbIv curHan Vpp (NoYTy CMHMasHbIX):

|0

B Hawem npumepe nukoBas aMnnNnTyaa matematmyeckon dyHkumumn coctaensaet 2,5V x 2,5V = 6,25 VV, a nockonbky YyBCTBUTENBHOCTb
kaHana M pasHa 1 VV (c koadpuuneHTom x1), Mbl Habntogaem BbIOPOC 3a Npeaernbsl OCLMIINOrpaMMbl, KOTOPYH MOXHO OTKOPPEKTUPO-
BaTb, NPMMEHUB KO3(PDULNEHT aenenHums /2.

YyBCTBMTENBLHOCTL KaHana M ctaHoBuTcst paBHoun 2VV, a nukoBoe HanpsbkeHne coctaenseT 3,125 x 2VV = 6,25VV.



Mpumep 3: M = A + B, genexHme cuHyconaanbHOro curHana Ha npsiMoyrofibHblA curHan (MoYTn cuH@asHbIX):

|0

[MockonbKy 3HaYeHMS NONOXUTENBHOIO NMMKOBOIO HaNpPsXXeHUst curHanoB A 1 B paBHbl, onepaumsa AeneHus npuBoguT K NONOXUTENBHOMY
nukoBoMy HanpsbkeHuto 1 V/V 1, cnegoBatenbHo, K MOMyYeHUo NpeacTaBneHust B 1 genexHve Ha ocumnnorpaMMme, KoTopoe MOXHO pac-
LWMPUTb, BbIOpaB KOI(MULNEHT YMHOXEHNST X2 Unn x5:

YyBscTBUTENBLHOCTL KaHana M gocturaet 500 mV/V, a nonoxuTensHasa NMKoBas amnnuTtyga ocumnnorpammel coctaenset 1 V/V.



8. PEXXUM OCLUUITTIOTPADA, «kMEHIO 3AMYCKA»

8.1. MEHIO «3AMYCK»

Haxmute aaHHyto KHOMKy

B BbIbMpaeT UCTOYHUK
3anycka u pexum
3anycka

B 33gaet u oTobpaxaeT
ypOBEHb 3arnycka no
BepTUKanbHON ocn

B 33gaeT 1 oToGpaXxkaeT NonoxeHue
BPEMEHU BO3HVMKHOBEHMS COOLITUSA
3anycka B 06nacTtv ocuunnorpaMmm

obecne4vnBaet
nepexoq K Apyrum MeHo

B BbLIOGMpaeT hunbTp 3anycka
(OFF, HF Reject, LF Reject,
rnomexu, rucTepesuc).
Cwm. npumepsbl 1 1 2.

B BbLIOMpaeT TMN 3anycka
(NO PPOHTY MNW ANUTENBHOCTU UMMYrbca)

B 3a72aeT 1 oTobpaxaeT YMcrnoBoe
3HayeHue t, napametpa
3anycka no UMnMysbCy, AaHHas HacTpomka
BO3MOXHa TOMNbKO B PeXUMe 3anycka no UMmnynbcy

Bknapgka Bbixoga



8.2. ONMNCAHUE
8.2.1. UCTOYHUK 3AMYCKA U PEXWUM 3ANYCKA

Bknapgka UcTouHuk 3anycka Pexxum 3anycka
KaHan A aBTOMaTMYECKUi
KaHan A OOHOKpPaTHbIN
Kanan A XOyLWmnn
Kanan B aBTOMaTM4eCKun
KaHan B OOHOKpPaTHbIN
Kanan B xaywum

OpHOKpaTHBLIN PeXWM 3anycka:

HaxxaTtvem KHOMkn ‘E paspellaeTca 3anycKk TofibKO oAHOro uukna 060pa OaHHbIX.

,D,J'Iﬂ BbIMOJTHEHNA HOBOIO LMKNa c6opa AaHHbIX Tpe6yeTc;1 nepe3anyCcTtnTb CXemMy 3anycCka Haxatnem TOW K€ KHOMKM.

Kaoywmn pexxum 3anycka:

Cogepxunmoe akpaHa 0GHOBAETCSA TOMBLKO MPWU HaNMM4MKn cobbITUS 3anycka, CBA3aHHOIO C CMrHanaMu Ha Bxogax ocuumnnorpa-
da.

Mpw oTcyTCTBUM COBbLITUSA 3anycka, CBA3aHHOIO C CUrHanamm Ha Bxogax (Mnv nNpu OTCYTCTBUM CUIHANOB Ha BXoAax) OCLMMMO-
rpamma He obHoBRsEeTCS.

ABTOMaTM4YECKMI peXUM 3anycKa:
Cogepxunmoe akpaHa 06HOBNAETCA, AaXe eCnn YpoBeHb 3anycka He obHapy>XeH Mo curHanam Ha Bxogax.
Mpwn Hanuuum cobbiTusi 3anycka 0GHOBNEHNE 3KPaHa OCYLLECTBSIETCS Tak e, Kak U B XOYLLEM pexume.

8.2.2. TUM CUHXPOHU3ALIUU 3AI'IYCKA| F<ti
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3anyck no HapacTatoLemMy OpoHTY

3anyck no cnagatowiemy OpoHTy

3aI'IyCK no nMmnynbcy NONOXNTENbHON NOMAPHOCTU ONUTENbHOCTLIO MeHbLLUe t

3al'lyCK no nMnynbCcy OTpVILl,aTeJ'IbHOVI NONSPHOCTU ANUTENBHOCTLIO MeHbLUe t

3anyck no MMNynbCy NONOXUTENBLHON NONAPHOCTY ANUTENBHOCTLIO Gonblue t

3anyck no MMNysbCy oTpULaTeNbHON NONSPHOCTU ANUTENBHOCTbLIO Gonblue t

3anyck no MMMyIbCy NONOXUTENBHON NMONSPHOCTY ANUTENBHOCTBLIO PaBHOM t

3anyck no MMNysbCy OTpULATENbHOM NONAPHOCTU ANUTENBHOCTLIO PaBHOM t




8.3. MPUMEPDI
8.3.1. ®UNLTP 3AMYCKA

OTobpaxeHne 3allymneHHoro cuHyconaansHoro curdana 1 k' (cbop gaHHbIX, ornbatowas kpusasi BKI1.)

B 6e3 npyMeHeHVst cunbTpa 3anycka (3anyck NPOUCXOAUT Mo PPOHTY curHana 1 klu, HO B 3aBUCMMOCTM OT 3HAYEHUs! MOMEXM
3anyck NPOUCXo4uT MO HapacTaloLwemy Unm cnagatoLemy poHTy):

N C npuMeHeHueM BblcokovacToTHoro cdunestpa (HF reject) (nomexa oTcdunsTpoBbIBaEeTCS, 3anyck NPONCXOANUT MO CUTHanNy CUHY-
covgansHon chopmbl 1 KIy;

B C npumeHeHneMm HuskoyactoTHoro cunerpa (LF reject) (curHan 1 kl'u oTdmnbTpOBBIBAETCS, 3aMycK MPOMCXOAMT NO nomexe
- B JAHHOM Cry4ae 370 He3a(hHEKTUBHO):

W
[\



B ¢ npumeHeHnem cunbTpa nomex (Noise) (rmctepesnc 3anycka JoxoauT 4o 3 Aern., 3anyck NPOMCXoauT Mo CUrHamny CUHycou-
AanbHou copmbl 1 KIMw):

8.3.2. APYTOW NPUMEP NPUMEHEHUA HU3KOYACTOTHOIO ®UNBLTPA

HabntogeHne megneHHoro cuHycouganeHoro curHana 10 'y, Ha koTopom nosensatTea nukn kaxaple 200 mc (BkntoyveH pexum PkDet)

B Cnyvaii npUMeHeHUst punbTpa NoMeX: (3amnyck NPOMCXOAUT TONMbKO Mo (PPOHTY CUHYCOMAANbHOMO CUrHana, yBenu4nTb MacluTab
no nuKam Hernerko)

B Cnydaii NpUMeHeHUsi HU3KOYaCTOTHOro dunbTpa: (noaa- H [lpn M3meHeHun pasBepTku HabnwgeHue NUKOB OCYy-
Bnsietcst curHan o 10 'y, MOXXHO NPON3BOAUTL 3arMycK Mo LLeCTBMSETCA NPaBUbHO: MOATBEPXAEHNE U3MEepeHns
nvkam 1 yBenuuneatb maclutab)



|0

Takoil pesynLTaT Takke MOXHO MONy4uTh 6e3 NpMMeHeHUsi MNLTPOB, HO ANs 3TOro crnefyeTt BbIGPaTh 3anyck MO MMMyNbCy
ANUTENbHOCTLI0 MeHee 1 MKC:



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

9.1. MEHIO «CBOP OAHHbIX»

HaxmuTe gaHHyo KHOMKY

B BKMIOYAET UK BbIKNOYaeT
MeHto « OGHapy>XeHue NnKoB».
Cwm. npumep 1

B BbLIOMpPaET unu oTkN4aeT
KO3(pPULMNEHT PYHKLIMM
ycpeaHeHus.
Cwm. npumep 2

H  BKJIIOYAET UMK BbIKIOYaET
pexum «Ornbatowas Kpmusas».
Cwm. npumep 3

B Buibop BpemMeHHOro pexuma unu XY
B pexume XY napametp CHA ucnonb3yetcs
B KauyecTBe abcuucchkl, a CHB B kauecTBe
opauHaTtbl. KaHan M He MoXxeT ObITb
npencraeneH B pexume XY. C Apyron CTopoHbl,
He MOryT GbITb aKTUBMPOBaHbI Kypcopbl.

B BbiOMpaeT nnm oTknYaeT KO3 ULMEHT
«MacLuTabmpoBaHua»

B [lepemellaeT OKHO MacLLTabmMpoBaHUsi MO BPEMEHU
(maHHas HacTpolika BO3MOXHA TOMNMbKO MpY BKIOYEHUM MacluTabupoBaHusl).

Bknagka Bbixoga




9.2. NPUMEPDI
9.2.1. CEOP [IAHHbIX B PEXXUME PkDet

HabntoaeHne rpebHel 6bICTPbIX MMNYNbCOB C HU3KOW YacTOTON NOBTOPEHWS.

B 6e3 yHKuMmn PkDet (4acToTa noBTOpeHus rpebHert TpebyeT HecopasmMepHO YacToThbl BbIOOPKM AN oToBpaXeHus curHana:
rpedHn OTCYTCTBYHOT):

B cnpumeHeHuem pexnma PkDet (0BHapyxeH1e MUHMMAanbHOro 1 MakCUMasbHOTO 3Ha4eHWI, NONyYEHHbIX MeXay ABYyMsi Luaramu
BbIOOPKM, NO3BONSIET OTOOPa3nTb BCe rpebHm):

O6HapyxeHne NUKOB OTKIOYAeT NOBTOPHOE BocnpousBeaeHne ocuunnorpammbl ETS (Bbibopka B 3KBMBaneHTHOM BpeMeHM).
Bbi6opka npeacTaBnsieT co6oi BbIGOPKY B pearlbHOM BpeMeHM Ans pa3BepTtku < 2,5 mkc/aen.

pio




9.2.2. YCPEOAHEHUE PE3YJNIbTATA CBOPA JAHHbLIX

HabniogeHne 3awymneHHoro cuHycomganeHoro curdana 1 klu. Mepen ycpegHeHnem Heobxogumo ybeantbcsa B cTabunbHOCTM
ocuunnorpammel. B Hawwem npumepe B MeHI0 «3anyck» BKIOYEH OUMNBTP NOMEX.

W Oe3 ycpeoHeHus:

B c ycpegHeHMeEM Ha 4 (nomexa ocnabneHa):

B c ycpeaHeHun Ha 64 (NpakTuyeckn 6e3 nomex):



9.2.3. CBOP JAHHbIX B PEXXUME OrMBAIOLLEEW KPUBOM

HabntogeHne aMnnnTygHO-MO4YyNMMPOBAHHOIO CMHyCcoOuaanbHOro curHana.

B Ge3 ornbatoLLen kpneow (oTobpaxkaeTcs 3axBaT Npu KaxaoM 3anycke):

B c orvbatoLLen kpuon (oTobpaxxaeTcs 3axBaT Nnpu KaxaoMm 3anycke):



10. PEXUM OCLUUITIOINPADA, <kMEHIO UBMEPEHUA»

10.1. MEHKO «tU3BMEPEHMUE»

HaxkmuTe gaHHyto KHOMKY

H  BKIHOYAET UNW BbIKNIOYaeT
WHAMKaLMIO aBTOMAaTUYECKNX
n3mepeHui

H nO3BOMSET OTKPbITH
OKHO KOHMUrypauum
aBTOMaTM4ECKNX N3MEPEHUI
COOTBETCTBYIOLLETO KaHana (Haxxatnem
KHOMKK HanpoTuB) (*)

B BKMIOYAET UM BbIKIIOYaET
KYPCOpPHbIE U3MepEHUS

B 3apaeT 1 oTobGpaxaeT YMCNOBOE 3HaYeHVe
nonoxexus kypcopa 1 (**)

B 337aeT U 0TOOpaxKaeT YMCNOBOE 3HaYeHme

nonoxexus kypcopa 2 (**)

(*) MaHHas HacTpoilka BO3MOXHA TONLKO B TOM cllyvae, eCcrnu BK/loYeHa MHAMKaLMA aBTOMaTUYECKUX U3MEpPEHUNNA.
(**) DaHHaa HacTpoWKka BO3MOXHa TONbLKO NPU BKI1HOYEHUU KYPCOPOB.



10.1.1. ONMUCAHUNE OKHA KOH®UTYPALIUM ABTOMATUYECKUX USMEPEHUI

@CD@ MepemelleHne B okHe ans Bbibopa

MopTBepxaeHue Bbibopa

OBO3HAYEHUE OMNMUCAHUE USMEPEHUA WHOUKALIMA ABTOMATUYECKUX KYPCOPOB
Vmin MVUHUMarnbHOe NMKOBOE HarnpsiXeHve Bcpen v BMuH
Vmax MakcumaribHoe NUKOBOE HarnpshXeHue Bcpen 1 Bmakc
Vpp pasmax HarnpsbkeHuss curHana BmuH 1 Bmakc
Viow HU3KUI YPOBEHb HanpshKeHus Bcpea v BHus
Vhigh BbICOKWUI YPOBEHb HaNpsiXeHnst Bcpegn v Bsbic
Vamp amnnuTyga BHu3 1 Bebic
Vrms cpedHekBagpaTUyHOE 3HaYeHne HanpsXKeHns Bcks u nHTepBan namepenui
Vavg cpefHee 3HavyeHne HanpsKeHust Bcpen v nHTepBan nsmepeHun
Over+ NONoXWTENbHbIA BbIOGPOC BmuH n Bmakc
Trise ONVUTENbHOCTbL HapacTatoLero hpoHTa TOYKM, UCNOMb3yeMble AN BblYMCIIEHUS]
Tfall ONMTENBHOCTbL cnagatoLero ppoHTa TOYKMW, UCMOSb3yeMble AN BblYUCIEHUS
W+ nonoXxuTenbHasa ANMTenbHOCTb MMnynbca (npu 50% BCPes 1 TOUKN, MCTIONb3YEMbIE N5 BbIMUCIEHNS
Bcpea)
W- OTPULATENIHAS AMTENLHOCTE MMMYTILCa (Mpy 50% Bcpen v Toukn, ucnonb3yemble Ans BbIYUCIEHWS
Bcpen)
P nepuog Bcpen v Toukn, ucnonb3yemble Ans BbIYUCHEHNS
F YyacTtoTa Bcpen v Toukn, ucnonb3yemble Ans BbIYUCEHWS
DC KO3(hPULMEHT 3anornHeHms Bcpen v Toukm, ncnonb3yemble 4518 BbIYUCTIEHUS
Pulses KONMYeCcTBO UMMYNbCOB Bcpen v Toukn, ucnonb3yemble Ans BblYUCHEHWS
Over- oTpuLaTenbHbI BbIBpPOC BmuH n Bmakc
Phase (A) OnopHbI kaHan B, «caur a3kl kaHana A» Bcpen v neprog, Mcnonb3oBaHHbIN A8 BbIYUCTIEHUSA
Phase (B) OnopHbI kaHan A, «caBur gasbl kaHana By Bcpen v nepuoa, ncnonb3oBaHHbIV AN BbIYUCIIEHNS

Bo3MoxeH BbIGOp He Gonee 2 aBTOMAaTMYECKUX M3MEPEHUI HA KaHan. ABToMaTU4Yeckne Kypcopbl Ha3HavaroTcs ans

1 nocnegHero BblspaHHOFO n3mMepeHus, KOTopoe HaxoauTcs B nepBoﬁ NO3ULUN HA IKpaHe. Korpa BbinonHeHue U3MepeHuns BO3MOXHO,

aBTOMaTM4eckue Kypcopbl 06ecneunBatoT AONONMHUTENbHYO MHAMWKALMIO, CM. Tabnuuy Bblwe.




10.1.2. YCNOBUSA U3MEPEHUN

B /I3amepeHus NpoBOASTCSI HA BCHO MMyOWHY NamsiTu.
B Jlio6oe nsameHeHve curHana npuBoauT K OGHOBIEHMIO pe3ynsTaToB 3mepeHuin. OHM 0BHOBNSIIOTCSA NO Mepe coopa AaHHbIX.
B TOYHOCTb M3MepeHUs IBNSETCS ONTMManbHON, ecrnn oTobpaxatoTcs ABa NOMHbIX Nepuoaa curHana.

10.1.3. NTPEACTABNEHUE ABTOMATUYECKUX N3MEPEHUN

B [lonoxutenbHbli Beibpoc = [100 * (B makc — Bebic)] / Bamn
B OtpuuatenbHbiv Beibpoc = [100 * (BMuH - BHu3K)] / Bamn

q F=n
[ Z (¥ = Yeno 1"
B Bck3 = N -0

i=n

JZ (Y —Yeno)

n-ic
B Bcpeg = =

YGND = 3HauyeHune TOYKW, NPeACTaBnAoLWEeNR HOMb BONLT

10.1.4. UBMEPEHUE ®A3bl

ABTOMaTUYECKOE U3MepeHne hasbl OAHON OCUMNIOrpaMmbl OTHOCUTENBHO OPYrow.

M3mepeHmne hasbl HEBO3MOXHO Npw Bblbope kaHana M.

BbiGop okHa KoHurypaumm namepeHun (kaHana A unu B), B KOTOpoM BbIGUpaeTcs M3MepeHne dasbl, OnpeensieT onopHbIA KaHan ans
n3MepeHus casura gasbl.

Ecnu BbIOOp ocylecTBnsieTca B OkHe kaHana A, To kaHan B ctaHoButcst onopHbimM. Ocumnnorpad otobpaxaet casur pasbl kaHana A no
OTHOLLIEHMIO K KaHany B.



11. PEXXUM OCLUUINTNOINPA®A, <kMEHIO NMAMATU»

11.1. MEHIO «MAMATb»

]
’ Haxxmute gaHHyro KHOMKY

B BKIoYaeT / oTkno4aeT
0TOGpaxXeHne ONOPHbIX CUrHaNOoB.
Cwm. npumep

B ynpasnseT ocuuniorpaMMamMu B namsaTy (.trc)

N ynpaBnsieT ocumnnorpaMMmamu B namsty (.txt)
Ocuunnorpammbl ¢ paclumpeHueM .txt HeBO3MOXHO
BbI3BaTb Ha npubope cepun HandScope.

OHuM ucnonb3yroTcs Ans paboTbl
B 311€eKTPOHHOM Tabnuue.

B ynpaBnseT KoHurypaumamm B namsTn (.cfg)
dainbl ¢ pacwmnpeHueM .cfg oTHocsTCA
K npubopam cepun HandScope n HecoBMeCTUMBbI
C ApYyrMMu npmbopamm TOProBon MapKu.

B ynpaBnsaeT CHMMKaMu 3KpaHa B namatu (.bmp)

11.1.1. OMNCAHUE OBLLNX 3HAYKOB

obecneunBaet AO0CTYN K OKHY COXpaHeHusa ocumnnorpammsbl, ocuuniorpamMmmbl B TEKCTOBOM cbopmaTe, KOHCbVIpraLWII/I nnn CHUMKa
3KpaHa B NaMATH.

obecneynBaet OOCTYyn K OKHY Bbl3OBa ocuunnorpamMmmel, KOH(bMpraLlMM Unn CHNUMKa, XpaHAaLWKnXca B NaMATH.

)
L]_ obecneynBaet AOCTYN K OKHY yaaneHua ocuunnorpaMmmbl, ocuuinorpaMmbl B TEKCTOBOM daopmaTe, KOHCbI/IpraLlI/IVI nnn CHUMKa
9KpaHa, XpaHAWNXCA B NaMATU.

MmeHa channos reHepupyeTtcs aBTomaTtuyeckn (Hanpumep: trace_01.txtu . g.).



11.1.2. OBBEM NAMATH

O6beM namsATu coctaenseT 2 Mbarita (500 k6 13 KOTOpbIX NCNONb3YTCA PaNNoBO CUCTEMON), YTO NMO3BONSAET XPaHWUTL: OCLIMINIIOrpamMmbl,
CHMMKW 3KpaHa, davnbl KoHUrypaumm n dannsl namepeHuii (ctp. 66).

MmeHa dannoB reHepupyroTCs aBToMaTM4eckun ¢ npupalleHnem nHaekca cdarna ot 00 go 99 (Hanpumep, trace-00.TXT, trace-01.TRC,
setup-03.CFG, screen-10.BMP, meter-20.TXT n 1. A4.).

Mpu 3anonHeHnn namsaTn nosiensieTcsa coobuleHne «Owmnodka: MNMamaATb 3anonHeHa!».
Mpegnaratotca 3 pellenns:
B ynaneHuve hannos ogvH 3a Apyrum B MeHio «amatb» (= noTeps AaHHbIX).
B nepegada chavnos Ha MK nocpeacteom SX-METRO unv koMmaHa AUCTaHLMOHHOIO ynpasneHus (CM. pyKoBOACTBO MO
nporpamMmmmnpoBaHuio).
H [onHbIM cOpoC NamsaTu

& BHumaHue! Motepsa Bcex dannos.

1. Bblkntounte npnbop 1 HaXXMUTE KHOMKN " ®

2. yﬂ,ep)KI/IBaﬂ KHOMKW B HAXXaTOM MONOXEHNN, HAXXMNTE KHOMKY W JoXOuTecCh NossneHnsa cmBeona, NokasaHHOro HanpoTuB.

3. CTVIpaHMe OaHHbIX ONUTCA OKOJ10 COPOKa CeKyHL.

11.2. NTPUMEP
11.2.1. OBPALLEHUE K ONIOPHOMY CUTHANY

HabntogeHne aMnnnTygHoO-MoaynmMpoBaHHOIO CMHycounaanbHOro curHana.

OI'IOprIlh curHan 0To6pa>|<aeTc;| CBETJ10-XeNTbIM LUBETOM. TeKyma;l aMmnnnTyga curHana He CooTBeTCTByeT OI'IOpHOIZ.

Mamsarts, B KOTOpOIZ XPaHATCA ONOPHbI€ CUrHanbl, ABNAETCA 3Hepr03aBVICI/IMOI7I, noTepAa AaHHbIX NPOUCXOOUT NPU BbIKIMIOYEHUN npm6opa,
a TakKke npu OTKIMK4YeHUn KaHana unm onopHoro curHana.



11.3. OMNCAHUE
11.3.1. YNIPABNEHWUE COXPAHEHVEM

B Ocuwunnorpammsi .trc
B Ocuunnorpammsil .txt
B KoHdurypaumm .cfg

B CHuMmKa akpaHa .bmp

Mpumep: TekcToBas obnacTb,
yKka3blBatoLLas
rornb3oBaTernto

UMs, Nog KOTOPbIM
bann
OyneT coxpaHeH

O6nacTb BbIbOpa /
ocLMMnorpaMmsi. > KHonku

\

Monb3oBaTtens noaTBepXaeHNs
BblOMpaet nnm
ocuumnnorpammy, OTMEHbI
KOTOPYH OH XO4eT
COXPaHUTb.

11.3.2. YNPABNEHUE BbI3OBOM

B Ocuunnorpammel .trc (ocumnnorpamma 3arpy>kaeTcs BMECTO KaHarna matemMaTuyeckux qyHKUn)
B KoHdurypaumm .cfg
B CHuMKa aKkpaHa .bmp

Hanpuwmep:

Cnucok
channos .cfg

KHonku
NOATBEPXKAEHMUS
unm

OTMEHbI

11.3.3. YNPABJIEHUE YOANEHUEM

B Ocuumnnorpammsi .trc
B Ocuunnorpammsil .txt
B KoHdurypauwmm .cfg

B CHuMKa aKkpaHa .bmp

Hanpuwmep:

Cnucok
cpannos .txt

KHonku
NoATBEPXAEHMUS
unm

OTMEHBI

11.3.4. U3SBJIEYEHUE OAHHbIX

MporpammHoe obecneveHne SX METRO no3sonsieT u3Bneyb AaHHble, nepeaaas ux Ha MK, B pexxume ocumnnorpada.



12. PEXUM OCLUUITNIOINPADA, <kMEHIO MHCTPYMEHTA»

12.1. MEHKO «cMHCTPYMEHT»

® Haxmute OAHHY0 KHOMKY. [laHHOEe MEHI0 NAEHTUYHO B pexnmax pa6OTbl «MynbmmeTp» n «AHanmaaTop FapMOHUK» .

B BbibypaeT A3blK TPEBOXKHbIX
MINW CNPaBOYHBbIX COOBLLEHWI:

B OrtkpbiBaeT okHO «MHpopmauums o HacTporikax ceasu / USB»:

B OTKpbIBaET OkHO «O npoaykTex:

12.1.1. B JAHHOM OKHE NPEACTABJIEHA CNEAYIOWAA UH®OPMALUA:

B HasBaHue npubopa, Bepcusi NporpamMmmHoro / annaparHoro obecneyeHus, CepunHbIn Homep

Bepcusa nporpaMMbl 3anycka u cbopa gaHHbIX

BeO-caliT, KOTOpbIV crnegyeT nocewartb, YTOObl y3HaTb O HOBMHKAax B MogenbHom psife npmbopos METRIX
aapec aNeKTPOHHOW NoYTbI Cry6bl NOAAEPXKKU, KOTOpasi OTBETUT Ha BalLM BOMPOCHLI 06 yCTpoWicTae.



13. PEXXUM OCLUIINTIOINPADA, «KKHOIMNKA CIMMPABKWU»

13.1. KHOMNKA «CIMPABKA»

® Haxmute OaHHY0 KHOMKY ONA BKIOYeHUdA / BbIKIHOYEHMUS BCTPOEHHOWN CrpaBKMu.
Bo Bcex pexnmMmax OoHa BbI3bIBAET OKHO CMpPaBKK/ B TEKYLLIEM MEHIO.

Hanpuwmep:

OCHOBHOW 3aronoBokK

TeKyLLel crnpasku YkasaTtenb, KOTopblit
yCTaHaBnMBaeTCs
~<—— LanpoT1B BKNaAK1 BCOMO-
raTenbHOMo MeHHo,
0 KOTOPOM Hy>Ha
cnpaska.

Ykasatenb, KOTOpbIi MoN3yHOK, NonoxXeHne
ycTaHaB1BaeTcA KOTOPOrO MOXHO U3MEHUTb
HaNpPOTUB BKNaaKu C IOMOLLBK KHOMOK

rMaBHOIo MEeHIo. YyBCTBUTENBHOCTH

Nno BepTukanu:

0



14. PEXXUM MYNIBTUMETPA, «KKHOMKW»

@

HaxaTne fgaHHOM KHOMKU MPOM3BOAUT BbIGOP pexxnmMa « MynbTumeTp». [JoCTynHbI 2 He3aBUCUMbIX LIMADPOBLIX MyNbTUMETPa
Ha 8000 oTcyeTOB

14.1. WIECTb KHOMOK «MEHIO»

3anyck

HeaKkTVBHa B pexume «MynsTuMeTpy.

HeaKTVBHa B pexume «MynbTumeTpy.

0To6pa>KaeT rmaBHO€ MEHIo «MHCprMeHT», WOEeHTUYHOEe MEHIO B pexnme «Ocumnnorpacp»

s s 0
[X] I ()]
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X

HeaKTVBHa B pexume «MynbTumeTpy.

MamsaTtb

oTtobpaxaet rnaBHoe MeHto «[MamsTb»

CnpaBka

©

oTobpaxaeT okHO «CnpaBkay, MAEHTUYHOE OKHY B pexume «Ocuunnorpad»

14.2. TPU KHONMKW: KAHANBbI A, B U KAHANN MATEMATUYECKUX ®YHKLIUNA

Kanan NPOCTOE HaXxaTune npoun3soanT Bbl60p KaHana A (I/IJ'II/I B) 1 BbIBOOUT Ha 3KpaH COOTBETCTBYKOLLIEE MEHIO.

Kanan [BOWHOE Ha)aTune oTMeHSIeET BbIbOp KaHana.

DyHKUMA

3

HeakTuBHa B pexume «MynsTumeTp».
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4.3. ABE KHOTMNKWN «PA3BEPTKA»

yBennimeaeT ANUTeNbHOCTb 3arnncu B OKHE NpocMoTpa.

©®

YMeHbLUaeT ANMnUTeNibHOCTb 3anncn B OKHe NpocMoTpa.

14.4. ABE KHOMNKWN «4YBCTBUTEJIbHOCTb»

yBennimeaeT gnanasoH nocneanHero Bbl6paHHOFO KaHana.

YMeHbLUaeT Anana3oH nocnegHero Bbl6paHHOI’O KaHana.

OS

=

4.5. ABE ®YHKLUMNOHAIJIbHbIE KHOMNKA

HEeaKTUBHa B peXunume «MynbmmeTp».

B0

kHornka RUN/HOLD BkntodaeT unu BbIknoYaeT pexxum Hold, KoTopbii MKCUpYeT MHOMKALMIO HA 3KpaHe.



15. PEXXUM MYNIBbTUMETPA, <UHOUKALUWUA»

15.1. OTOBPAXEHUE

p O6nacTtb nHgpop-
<«—— mauwmm 06 ypoBHe
N 3apsiga 6atapeun
(*) 1. O6nactb
WHAMKaUuun <
n3mepeHuns 4. ObnacTtb
> BCMOMOraTenbHOro
9 MEHH0
/
2. O6nactb 7
rpacpuyeckoro <
OKHa
~
“ v

~—
3. ObnacTb rMaBHOrO MEHH

(*) Ecnn usmepeHue BbINOMHUTL HEBO3MOXHO, MHAMKaLMA OyaeT oTtobpaxaTbCA B Buae NyHKTUPHOM nNuHuM. Ecnu kaHan He
noATBepXAeH, BMeCTO u3aMepeHusi 6yaeT oto6paxaTbCcs MHAUKALUSA «-X-».

15.2. OBJIACTb UIBMEPEHUA

O60o3HaveHne Tun Csssb
kaHana n3mepeHuna

}

maBHoe
n3mepeHue
BcnomorarensHoe
namepenue 1
BcnomorarensHoe
na3mepeHune 2
BcnomorarensHoe

navepenve 3

B aTOM OKHe yKkasblBaeTcsa HenocpeacTBeHHas nHdopmaumsa o kaHanax A n B:

O603HayeHne kaHana

Cesisb

dunetp

Tvn nsmepeHus

maBHOe nsmepeHue
BcnomorartensHoe namepeHue 1
BcnomoratensHoe namepeHue 2
BcnomoratensHoe uamepenue 3



15.3. OBJIACTb TrPA®UYHECKOIO OKHA

my6uHa namATn okHa

—_—
npocMoTpa

Ounarpamma
Ounarpamma kaHana A —— <— kaHana B

KpuBble TpeHOoB
kaHana Aun B

B aTOM OKHe oTobpaxaeTcsa Xo4 BbINOMHEHUSI U3MEPEHUIA B 3aBUCMMOCTUN OT BPEMEHW, a8 UMEHHO:
B KpuBble TPEHOO0B MaBHbIX U3MEPEHUI KaXA0ro KaHana

B ceTKka

B OnuTensbHOCTbL onepauuu

B oaHa Avarpamma Ha KaHan

15.3.1. KPUBAA TPEHOA

KpvBas TpeHaa npegcrtasneHa 270 otcyetamu.

15.3.2. AJINTENbHOCTb HABJNIOAEHUA

mybuHa namsATK okHa NpeacTaBnsieT cobon AnNnTenbHOCTbL HabnoaeHus: Yunteieatotcs 2700 namepeHui.

Bo3MoxHble HacTpowiku: 524 ", 15', 30", 14, 6 4, 12 4, 24 4, 1 Hegens, 1 mecsu.

15.3.3. AUArPAMMA

ﬂaHHbIe gunarpaMmmbl NOKa3blBaklOT MUHUMallbHblE N MaKCMallbHble U3MEPEHHbIE 3Ha4YeHUA.

(]
1 M3meHeHne ananasoHa copackiBaeT AuarpaMmmy 1 CTUPAET KPUBYIO XOAa BbINOMHEHUSI USMEPEHUS.

15.4. OBJIACTb NMABHOI'O MEHIO

15.5. OBJIACTb BCMNOMOrIATEJIbHOIO MEHIO



16. PEXXUM MYNBTUMETPA, «<MEHIO UBMEPEHUA»

16.1. MEHIO «cUBMEPEHMUE»

HaxmuTe AaHHyo KHOMKY.

B Buibupaet rmaBHoe
n3MepeHue Ha
KaHane A

B BbiGypaeT BcniomMoraTenbHoe 3MepeHue,
oTtobpaxaemoe Ha kaHanax

16.2. ONMNCAHUE

16.2.1. FMABHOE U3AMEPEHUE HA KAHATJE A |‘ﬁ &

i MN3mepeHue amnnuTyabl

I_dc M3amepeHne akTMBHOWM MOLLIHOCTU
IE OmmeTp
II [Mpo3BoHka uenun

_| |_ M3MepI/ITeJ'Ib €MKOCTU

I:Il TeCTVIpOBaHMe KOMMNOHEHTOB

EPM

M3mepeHune ckopocTu BpalleHus (cneumanbHbli npobHuk CA 1711)



16.2.2. YBMEPEHUE MOLLHOCTU U ANANOIOBOE OKHO «BblIBOP U3MEPEHUA»

Mpw BbIGOPE I_QG N3MEpPEHNS aKTUBHOW MOLLIHOCTU HaXaTue KHOMKM @ BbI3bIBAET OKHO, NOKa3aHHOe Huxe. Takum o6pasom, Bbl

MOXeTe BblbpaTb TUM N3MepeHUs:

B  OpHodbasHas uenb

B CummeTpuyHas TpexdasHas uenb 6e3 N
B CvmMmeTpuyHas TpexdasHas uenb ¢ N

16.2.3. THOUKAUNA USMEPEHUA MOLLHOCTU U NPUHYOAUTEJIbHBIE BKNAOKHU

[0na namepeHus MOLLHOCTM TpebyeTcs criedytolas HacTpoiika NapameTpoB:

- EavHunua namepenna kaHana A: B (BonbT)
- EanHnua nameperusa kaHana B: A (amnep)
- CBsi3b kaHanos A n B: AC (no nepemeHHOMY TOKY)

I'Ipmmep: Mo YMONM4YaHUKO MOLLHOCTb NepeKpbiBaeT U3aMepeHne Ha kKaHane A; HaXxaTne KHOMKu @ no3sondeTt 0To6pasvm= namepeHune

Ha kaHane A, 1 Ha06opOT NP HaXaTUMN KHOMKM MOLLHOCTb NepeKkpbIBaeT M3MepeHne Ha kaHane B.
M3mepeHune Ha kaHane B (Tok)

A
e I
r
N3mepeHune MoLLHOCTY,
nepekpbliBatoLlee
n3MepeHve Ha kaHane A
[ononHutenbHble
n3mepeHus
-

HaxaTtume kHonkm @ .

M3mepeHre Ha kaHane A

(HanpsixeHue)
A
r I
\
MN3mepeHne moLyHocTy,
nepekpbiBatoLLiee
u3MepeHue Ha kaHane B
JononHuTternbHble
n3mepeHus
/



16.2.4. BCTTOMOIATENIbHOE USMEPEHUE

BbIGrpaeT BcnoMoraTensHoe n3MepeHue, oTobpaxkaemMoe Ha kaHanax:

IE BKIIOYAET KOHTPOSbHOE BCrOMoraTenbHoe naMepeHue. MeHio BKIYaeT TpyU U3MepeHus:
HE min - MUHUMANbHOE U3MEPEHHOE 3HaYeHWe

E max - MakcUMasibHOE U3MEPEHHOE 3Ha4YeHue

B avg - cpefHee 3HayeHue c MOMeHTa nocrefHero cbpoca

Rel BKIO4aeT BCNoMoraTernibHoe OTHOCUTENbHOE n3MepeHne. MeHIo BKNoYaeT TpU U3MEPEHUS:
B rel - pasHuua mMexay akTU4ecKMM U OMOPHbLIM 3HaYEeHNEM
B ref - onopHoe 3HayeHue
" A - pasHuua B %

Freq BkntoyaeT BcnomoraTenbHoe namepeHue 4actoTbl. Ecnu BoibpaHa knemma N, otobpaxaeTcss uamepeHme koadduumeHTa
moLHocTu (PF).

(]
1 Bblﬁop BCNoMoraTesibHOro uamepeHus NnpumMmeHseTcd KO BCeM KaHanam.
BcnomoratenbHbIM unamepeHuem, noarBepXxXgeHHbIM No ymMon4yaHui, iBnsgeTcsa uamepeHue 4actoTbl.
(]
1 C6POC KOHTPOJIbHOIo UJiin OTHOCUTENTIbHOIro BCnomMmoraTesibHOro nsmMepeHus ocyllecTensdeTca:

= HAXXaTnem KHOMKU @, Korga aktuBHoe rnaBHoe MeHH sBnsAeTcs MeHK Bbl60pa BCnomMoratesibHOro uamepeHus,
- nyTeM BpeMeHHOro nsmeHeHusi BCnomMmorateribHOro usmepeHus,

= NyTeM BbIKINTIOYEeHUA U NOBTOPHOIO BKIKOYeHUA KaHana,

- nyTeM nameHeHusi guanasoHa.



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

17.1. MEHIO «<KAHAIT A UJTN B»

@ HaxxmuTe ogHy n3 atunx 2 kHonoK.
[MaBHOE MEeHHo {

b

BcnomorarenbHble MeHIo < A A

B BbIbMpaeT cBA3b
kaHana (AC, DC, AC+ AC).
CMm. npumep

B BKMIOYAET, BbIK/IOYaET aBTOMATUYECKUI
BbIOOp AnanasoHa

B BbiOupaeT unsTp KaHana
(OFF, 5 kHz)

B BbiGupaeT k03ahPUUNEHT NPOOHMKA
kaHana (ot x1 go x1000)

B BbIbMpaeT eanHULY 3MepeHns kaHana
(BonbT, amnep, -)

17.2. NIPUMEYAHUA

(1) OaHHble BKNagkvM HEAOCTYMHbI, ECNN NOATBEPXAEHbI CMEAYIOLLME TUMbI U3MEPEHWIA:

M3mepuTtenb emkocTn

OwmmeTp

TecTnpoBaHne KOMMNOHEHTOB
[Mpo3BoHka uenun

M3mepeHune CkopoCTy BpalleHUst

(2) OaHHas Bknagka HeOOCTYNHa, eCnv NOATBEPXKAEHbI CreayoLLME TUMbl U3MEPEHMUIA:

B TecTnpoBaHMe KOMMOHEHTOB
B [Ipo3BoHka uenu
B VIamepeHne CKOPOCTU BpaLLeHUst



17.3. NIPUMEP: CBA3b MYJIbTUMETPA

B pexume BonsTMETpa BO3MOXHbI 3 BUAa CBA3N:

B CBA3b No nepemeHHOMY TOKy (AC) Nno3BonseT U3MepsiTb CpeAHEKBAAPATUHHOE 3HAa4YEeHNEe NepeEMEHHOrO HanpsbkeHns (B nepem. Toka)
curHana 6e3 NoCTOSHHOW COCTaBMALLEN.

B CgA3b Mo noctosiHHoMy Toky (DC) no3sonsieT uamepsTb NOCTOSAHHOE HanpshxeHue (B noct. Toka) curHana.

B CgaAsb AC + DC obecneunBaeT namepeHne cpegHekBagpaTuYHoro 3HaudeHnst HanpsixxeHus (B nepem. Toka + noct. Toka) BCero curHana.




18. PEXXUM MYNBTUMETPA «MEHIO NAMATb»

18.1. MEHIO «TAMATb»

=

Haxmute gaHHyo KHOMKY.

B BLIOGMpaeT ynpasneHne
ocuunnorpammamu B namaTu (.xt)

B BbIbupaeT ynpasneHve
darinamu koHdurypaumm B namsatu (.cfg)

B BbIbupaeT ynpasneHve
CHUMKaMu 3KkpaHa
B namsATn (.bmp)

B dann c pacwmpeHmem .bmp MoxHo n3eneyb Ha MK ¢ nomousto nporpammHoro obecnevernns SX-METRO / Pexxwum ocumnnorpada,
MMMOPT NaMATU.
B Pexum mynbTMeTpa npmubopa cepun Handscope coBmecTum ¢ nporpamMmmHbiM obecnedveHem SX-DMM v3.



19. PEXXUM AHATIN3ATOPA TAPMOHMUK, «KOTMKW»

®

HaxaTtvie faHHOM KHOMKY NPOVU3BOAUT BLIGOP PexnmMa «AHanM3aTop rapMoHUKY.

19.1. WWECTb KHOMOK «MEHIO»

HeaKTVBHA B peXuMe «AHanm3aTop rapMoHUK».

oTOOpaXkaeT rnaBHoe MeH «C6op AaHHbIX U UHAMKaLMSI»: OOCTYN K NopsakamM rapMOHUK, (OYHKUWUW YCPeaHEHUs
1 MaclwTabnpoBaHuto.

0T06pa>KaeT rmaBHO€ MEHI0 «VIHCprMeHT», WOEHTUYHOE MEHIO B pexnme «Ocumnnorpaq)»

= = () w
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HeaKTVBHA B peXuMe «AHanmn3aTop rapMoHUK».

o
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g
(]
<
=
o
g
3
=
s

@

0To6pa>KaeT rmaBHoe MeHio «[MamaTby

CnpaBka

©

oToGpaxkaeT okHO «CripaBkay, UOAEHTUYHOE OKHY B pexume «Ocumnnorpad»

19.2. TPU KHOMKWU: KAHATbI A, B U KAHANT MATEMATUYECKUX ®YHKLIUIA

Kanan @ NpocToe HaxaTtune NPou3BoAMT BbIGOP kaHana A (unv B) 1 BLIBOAMT Ha 9KpaH COOTBETCTBYIOLLIEE MEHIO.

Kanan [BOWNHOE HaxaTune oTMeHsIeT BbIbOp KaHana.

DyHKUMA HeaKTMBHa B pexumMme «AHanmM3aTop rapMOHUK».

®



-—

9.3. ABE KHOTMKW «PA3BEPTKA»

HeaKTUBHa B peXxume «AHanM3aTop rapMoHUK.

D

HeaKkTUBHa B pexunme «AHanmsaTop rapMOHUK».

-_—

9.4. ABE KHOMNKWU «4YBCTBUTEJIbHOCTb»

MAEHTUYHA (PYHKLMM KHOMKK B pexxume «Ocuumnnorpady».

O S

MAEHTUYHA (PYHKUMM KHOMKM B pexkume «Ocuumnnorpady».

-—

9.5. ABE ®YHKUUOHAIJIbHbIE KHOINKWN

MAeHTMYHA PyHKUMM KHOMKK B pexnme «Ocuunnorpad».

G,

HeaKTUBHa B peXxunme «AHanmsaTop FapMOHUK».



20. PEXUM AHAJNTUSATOPA TAPMOHMUK, «<AHOUKALUA»

20.1. OTOBPAXEHUE

YKasaTenb B BUAE YEPHOW ABONHOW YepThbl
Ha MHAMKAUMW rapMOHMK COOTBETCTBYET
nNpeacTaBreHNIo BCMecka rapMOHMK.

. O6nacTtb nHgopmaLlmm
(*) 1. Obnactb { } 06 ypoBHe 3apsga
M3MepeHus bartapeu

5. ObnacTb Bcnomora-
TENbHOrO MEH!0

2. Obnactb <
rpadpnyeckoro okHa

XKEHUS 3HaYeHUn

3. Obnactb oTobpa- {
rapMOHUKM

- _/
Y

4. ObnacTb rmaBHOIO MeH

(*) Ecnu namepeHue He BbIGPaAHO UMK He NOATBEPXKAEH KaHar, TO BMECTO U3MepeHUs 6yaeT oTo6paxaTbCA NYHKTMPHAs NUHUA.

20.2. OBJIACTb USMEPEHUA

duneTp CBs3b YyBCTBUTENBHOCTL

/ \ /

0O603Ha4eHne kaHana

7 X

MameperHne RMS M3meperne THD

B OaHHOM OKHe 0T06pa>|<ar0Tc;| ABa U3MepeHua n MH(bOpMaLLI/Iﬂ O KaHanax:

O6o03Ha4eHne kaHana

Ces3b

duneTp

CpepHekBagpaTtuyHoe 3HaveHne (RMS) HanpsikeHusa curHana B B
KoatbdpumumneHT HenuHenHbIx nckaxernun (THD) B %



20.3. OBJIACTb OTOBPAXEHUA TFAPMOHUK

Bcnneck rapMmoHuk [apmoHuka kaHana B,
\ COOTBETCTBYET LIBETY KaHana

apmoHuka kaHana A,
COOTBETCTBYET LBETY

kaHana \

BepTMKaﬂbHaﬂ wKana
B nNpoueHTax OCHOBHOW
rapMOHUKN _—

[opu3oHTanbHas
LKana Hymepaumy — —3p
rapMoHuK

B naHHom obnacTu oTobpaxarTcsa rapMOoHUKM ¢ 1 no 16 noaTBEPXKAEHHbIX KAHANOB B BUAE rMcTorpaMmel. Nonb3oBatens MOXET MU3MEHUTb
0oTOGpaxXeHUe rapMoHuK co 2 Mo 16 Ha oTobpaxkeHne rapmMoHuk ¢ 17 no 31. MakcMMyM BepPTUKaNbHOW LLKanbl 3aBUCUT OT KO3hduLmeHTa
mMacwTabupoBaHus. AToT KOIPDULMEHT MacLLTabMpoBaHNS MOXHO U3MeHUTb B MeHio Acq. (COop AaHHbIX).

20.4. OBNIACTb OTOBPAXEHUA 3HAYEHUA TAPMOHUKN

Ykasatesnb Bbibopa rapMOHUKK da3a B rpagycax OTHOCUTENBHO Homep BbIGpaHHOM

\ OCHOBHOWN rapMOHUKN rapMOHUKN

lMpoueHTHOEe 3HaveHne
rapMOHUKM C Hanbonblen —————»

amnnutygou <— O0n. uH. o kaHane B

/

YacToTa CpenHekBagpaTnyHoe
3Ha4yeHne

<« O6n. uHD. o kaHane A

B naHHOM OkHe oToGpakatoTcst KOHKPETHbIE 3MEPEHUsI BbIGPaHHON rapMOHMKM AMsl KaX40ro kaHana.
Cnncok oToGpaxaeMbiX U3MEPEHUI BbIMMSAUT credyowmum obpasom:

B 3Ha4YeHWe rapMOHWKN C HambonbLuen aMnnuTyaon (B %)

B ¢asa OTHOCUTENBHO OCHOBHOW rapMOHUKM (B °)

B yacTota (B I'u)

B cpegHekBagpaTuyHoe 3HadeHne (RMS) HanpsixeHus (B B)

3aronoBok rpynnbl 4aHHbIX COOTBETCTBYET BbIOpaHHOW rapMOHUKE.

Pa3HbIn uBeToBON (POH MO3BOMSET OTNMYATL U3MEPEHUst KaHana A OT nsmepeHun kaHana B.

20.5. OBJIACTb NMABHOIO 1 BCITOMOTIATEJIbHOIO MEHIO

Mpwn OTCYTCTBUMN HaXXaTuUsA KHOMOK MEHIO aBTOMaTU4YeCKM nc4yes3aroT NnpMMepHo Yepes aBajuaTtb CeKyHA OAnA nepexona B NOSTHO3KPAHHbIN
pexunm. nOBTOpHoe HaXaTtune KHOMKU MeHK0 No3BONAET CHOBA BbIBECTU €ro Ha 3KpaH.



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

21.1. MEHIO «KKAHAIT A U1 B»

Pa6oTa gaHHOro MeHio ngeHTM4Ha pabote meHio B pexume «Ocumnnorpad».

@ .B HaxmunTe ofHy U3 3TUX ABYX KHOMOK
[MaBHOE MEHI0 {

BcnomoraTtenbHble MeHH < A A

B ortobpaxaer
4YKCroBOE 3HaYeHNe
OTKITOHEHUS

B BbiOMpaeT cBA3b
kaHana (AC, DC, GND).

B BbiGupaet punstp
kaHana (OFF, 5 kHz, 1,5 MHz)

B BbIGMpaeT KO PULMEHT

kaHana (ot x1 go x1000)

B BbLIOMpaET equHMLY N3MEpPEHUs
KaHana (BonbrT, amnep, -)




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

22.1. MEHIO «CBOP OAHHbIX»

Haxmute aaHHyo KHOMKY.

B 337aeT 1 oTobpaxaeT Homep
Bblﬁ?aHHOVI rapMOHWUKM
< 2 Bknapka Bbixoga

B YcpegHeHue
Onepaums nageHTUYHa onepauum
B pexume «Ocuunnorpad»

B BbibypaeT koadhuUMeHT MacluTabupoBaHus No BepTukanm
100%:

. 100% OCHOBHOW rapMOHMWKM

505 . .

—=——"_  50% OCHOBHOW rapMOHMKM
43%  25% OCHOBHOW rapMOHIKN

105, 10% OCHOBHOW rapMOHUKM

Monb3oBaTenb MOXET N3MEHNTb BEPTUKanbHYIO LKany obnactn otobpaxkeHnst rapMOHVK ANS YNPOLLEHNS MPOCMOTPa rapMOHUWK C Marnow
aMnnuTyaon OTHOCUTENBHO OCHOBHOWN rapMOHUKMN.



23. PEXUM AHATNINSATOPA TAPMOHMUK, «<MEHIO NAMATWU»

23.1. MEHIKO «NAMATb»

PaboTa gaHHoOro meHo ngeHTu4Ha pabote B pexxume «Ocumnnorpad».

=
- Haxmute AaHHyo KHOMKY.

B YnpasnseTt dannamv KoHpurypauum
B namaTu (.cfg)

B ynpaBnsieT CHAMKaM1
3KpaHa B namatu (.bmp)

B dann c pacwupeHrmem .bmp MoxHo nseneysb Ha MK ¢ nomousto nporpammHoro obecneyvenns SX-METRO / Pexxum ocumnnorpada,
MMMOPT NaMSATU.



24. AINCTAHUNOHHOE NPOrPAMMUPOBAHUE

24.1. OSHAKOMIJIEHUE

Ocumnnorpad MOXHO NporpaMmmmMpoBaTh AUCTAHLMOHHO C NMOMOLLLIO KOMMNbloTepa:

B nnbo ¢ ncnonb3oBaHneM nporpammHoro obecnedenusa SX-METRO,
B 1bo Cc ncnonb3oBaHMeM NPOCTbIX CTaHAAPTU3NMPOBAHHBIX KOMaHA, COOTBETCTBYOLWMX cTaHaapTy IEEE488.2 v npotokony SCPI.

JucTaHuMoHHOe NporpaMMUpoBaHMe NO3BONSET:

B HacTtpawusatb npubop
B BbInonHaTb U3MepeHnst u nepeaaBaTh pesynbraThbl
B [lepenaBatb aiinbl (OCLMINIOrpaMMbl, KOHUrypaumo, CHUMKM 3KPaHOB U T. A.)

B aTom pasgene nogpo6HO onuckiBaeTcs TONbKO nogkntoveHne ocumnnorpada k SX-METRO. Ons nonyyeHust opyroi ONOMHUTENbHOW
MHdopMaumm cMm. «PykoBoaCTBO MO AUCTAaHLUMOHHOMY MPOrPaMMMPOBaHUIOY.

24.2. NOAKNOYEHUE OCLUUITNTIOINPAD®A

Mepenada gaHHbIX Mexay npubopom u MK peanusoBaHa Yepes ontudeckuin USB-kabenb HX0056-Z.

B [logkniounte USB-coeamHutens kabens k ogHomy n3 USB-Bxogos MK (npu HeobxoaMMocTn ycTaHOBUTE ApanBep, nocTaense-
MbIll BMecTe ¢ kabenem).

B [logkntoumTe ONTUYECKUIA KOHHEKTOP KO BKITIOYEHHOMY ocLmnnorpady.

®  3anyctute SX-METRO; Bbibepute USB-coeanHeHve n oOXANTECh YCTAHOBMEHUS CBA3M (B Crydae BO3HUMKHOBEHUS npobnem
cM. pykoBoacTBo k SX-METRO).

24.3. OBHOBJIEHUE
CMm. § «TEXHUYECKOE OBCITY>KVUBAHVE»



25. TEXHUYECKUE XAPAKTEPUCTUKMN,
«PEXWM OCLUIITIOITPADAN»

rapaHTI/IpOBaHHbIMI/I 3Ha4YeHNAMU ABNAKTCA TONbKO 3HAaYeHUA C gonyckamu unu npenesribHble 3Ha4YeHuA (qepea non4yaca nporpeBa).
3HaueHus 6e3 A0nyCKoB npuBeeHbl Ana CripaBKy.

25.1. BEPTUKANNIbHOE OTKITOHEHUE

XapakTepucTuku

CA 922 CA 942

KonuyectBo kaHanoB

2 KkaHana

Anana3oH ko3addpurumneHTOB
OTKITOHEHUS No BepTUKanu

ot 5 mB/men. no 200 B/ pgen.
Ckaykoobpa3sHoe uameHeHune
(6e3 nepemeHHOro koaduLUmMeHTa NNaBHOMO N3MEHEHUSA 3HAYEHMS)

Monoca nponyckaHua no ypoBHto -3 ob

20 My | 40 My

& M3mepeHa Ha Harpyske 50 OM ¢ amnnuTygon curHana 6 gen.

Makc. BxogHOe HanpsixXeHue

600 B noct. Toka, 600 Bck3
CHmxeHne HoMMHanbHbIX 3HaveHui: -20 ab Ha pekagy ot 100 kM'y ao 40 Mry,

Tun BxogoB

3aWnTHLIV coeguHUTENb: Knacc 2, n3o0nmpoBaHHble BXOAbl

OvHamuka BePTUKANbHOIO OTKJSIOHeHUA

+ 5 geneHun Bo Bcex AnanasoHax

CBA3b Ha Bxoge

AC (no nepemMeHHOMY TOKY):
ot 10 Ny go 20 MI'y,
DC (no nocTositHHOMY TOKY):
ot 0 go 20 MI'y
GND (no 3a3emneHu1to): OnopHbIN YPOBEHb

AC (no nepeMeHHOMY TOKY):
o1 10 Ny go 40 MI'y,
DC (no nocTosiHHOMY TOKY):
ot 0 go 40 MI'y
GND (no 3a3eMneHuto): ONOPHbIV YpOBEHb

Ol'paHVI‘-IVITenM nonocChbl NnponyckaHusA

1,5 MIy 5«kly

OnuTenbHoOcTb HapacTawwero ppoHTa

okono 17,5 Hc | okono 8,75 Hc

nepereCTHble nomMexu Mexay KaHanamum

> 60 0b
npy 0AMHaKOBOW YyBCTBUTENBHOCTM Ha 2 KaHanax

Peakuus Ha curHansi
npsAMoyrosnibHon ¢oopmbl 1 KMy n 1 MMy

MonoXxnTenbHbIN NN oTpuuaTenbHbIn BbIBpOC
MpeBbiweHne < 4%

BepTukanbHoe paspelueHure aKpaHa

+ 0,26% nonHon wkanbl (6e3 namepeHuit, 6e3 Kypcopos)

MorpewHocTb ycuneHus
OT NMKa Ao nuka

+ 2% npu ycpegHeHumn ot 4 oo 1 kl'y

MorpewHoCcTb 3MepeHun

no BepTHKanu B pexume
noctosiHHoro Toka (DC)

npw OTKSIOHEeHUN 1 ycpeaHeHun 16

* [2,5% (nokasaHnwue) + 13% (4yBcTBUTENBHOCTL) + 0,5 MB]
NpYMeHnMa K U3MepeHusIM:
BmuH, Bmakc, BHu3k, Bebic, Bepen, BepTukanbHble Kypcopbl

MorpeliHOCTb N3MepeHun

Nno BepTUKanm B pexvumMe NepemMeHHOro
Toka (AC) 6e3 OTKINOHEHUA Ha YacToTe
1 kl'y v npu ycpeaHeHun 16

1 [2% (nokasaHue) + 2% (4yBCTBUTENBHOCTb)]
npumeHuma K uamepenusim: Bamn, Beks, BbiGpoc+, BbIGpocC-

Mpo6GHuKM

KoahpuumeHT ocnabneHus cnepyet NpuMeHsiTb B MEHIO KaHana.

®DYHKLUMUA BEpTUKaNbHOro
MacwTabMpoBaHUA Ha NONy4YeHHON
W coXpaHeHHOW KpuBon

HeT

AnekTpobe3onacHocTb 6e3 akceccyapoB

600 B, CAT lll, pBoiHas nsonaums

Makc. HanpsXxeHue

nnasatowlee: 600 B, CAT Il yactoton ot 50 go 400 Ny
mexay kaHanamu: 600 B, CAT Il yactoToi ot 50 o 400 Ny
CHWXeHne HoMUHanbHbIX 3Ha4YeHu YacTtoTtbl ¢ 401 'y go 100 klMy: 300 B MAKC

BxogHow nmnenaHc

1 MOwm % 0,5%, npubnuautensHo 17 n®

N3mepeHusa Ha LUUM-perynsaTope

M3MepPEHUs TONbKO Ha Tpexdas3HON 3NEKTPOYCTaHOBKe C HanpshkeHnem makc. 400 B

Mapa3uTHas eMKOCTb MeXay «3emren»
kaHanos Au B

okono 340 n®




25.2. TOPU3OHTAJIbHOE OTKITOHEHUE (PA3SBEPTKA)

XapakTepucTukm

CA 922 | CA 942

Ouana3oH koachdpuLmneHTa pasBepTku

oT 25 Hc/pen. po 200 c/aen., a UMEHHO:
B Pexum peanbHoro BpemeHu: ot 200 c/gen. oo 5 mkc/gen.
B Pexum ETS: ot 2,5 mkc/gen. ao 125 Hc/gen.
Pexxum ETS ¢ macwrtabuposaHuem: 50 Hc/gen. n 25 Hc/gen.

Mpw koacbpmumeHTax passepTkm ot 200 c/aen. go 100 mkc/gen.
BbIGOPKM OTOBpaxatTcs Npu NosIBNeHUN 3anycka.

MorpewHoOCTbL pa3BepTKU

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

YactoTa AUCKpeTusauumn

50 MBbIG/C B pexxume peanbHOro BpeMeHm

2 'BbIG /cek. B pexvMe BbIGOPKY B 3KBMBANEHTHOM BpeMeHu (ETS).

MorpewHoOCTb N3MepeHni BpeMeHu

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

I'opuaoHTaanoe MaCLI.ITaGVIpOBaHVIe

KoadhduumeHT macwtabmpoBanus: x1, x2 n x5

B pexume macwrabupoanus (ZOOM) npumeHsieTcs Ta xe nocrnegoBaTenbHOCTb
K03 PMLMEHTOB pa3BePTKU, YTO U B OOBIYHOM peXMME.
[opusoHTanbHoe paspelueHne akpaHa coctaenseT 540 Tovek Ha 10 geneHun.

Pexxum XY

[Monoca nponyckaHusa oguHakosa no ocn X nocn Y
(cm. §. «BepTukanbHoe OTKNOHEHNEY).
Kak n B cTaHgapTHOM pexumMe, YactoTa AMCKPETU3aUnm 3aBUcnT
OT 3Ha4YEeHWs pa3BepTKu.

®Pa3oBasi NOrpewHoOCcTb <3°
25.3. CXEMA 3ANYCKA
McTouyHukm 3anycka A B

Pexxum 3anycka

AsTOMaTnyeckmn/XKaywmin/OamMHOYHbIN
(npokpyTka, ecnu passepTtka = 100 mc/gen.)

CBA3b 3anycka

DC (no ymonyanuio): ot 0 go 20 My,
Bbicoko4acToTHbIN OUNBTP:
ot 0 no 10 klMy,

DC (no ymon4yaHnuto): ot 0 go 40 My,
Bbicoko4yacToTHbIN UNbTP:
ot 0 go 10 kl'y,
Hwn3ko4acToTHbIV PUnbTp: Hwnsko4acToTHbIV PUnNLTP:
ot 10 k'u oo 20 My, ot 10 kl'y oo 40 MIy,

KpyTuaHa dppoHTa curHana sanycka

Cnagatowwmi poHT Mnn HapacTarLWwni PPOHT

YyBCTBUTENbLHOCTL 3anycka
(6e3 nopaBneHus nomex)

1,2 pen. oT nNuKa Ao nuka
no nocrt. Toky npu 20 MI'y,

1,2 gen. oT NMKa Ao nuka
no noct. Toky npu 40 MI'y,

MNopnaBneHue nomex

+ 1,5 pen.

3anyck no BepTukanu
Avana3oH U3MeHeHuUs

+ 8 pen.

3anyck no ropusoHTanu
Anana3oH nameHeHus

B3anyck nocne 3agepxku (o1 -10 gen. 4o NeBow rpaHnLbl 3kpaHa)

Tun cuHxpoHU3aLuum 3anycka

no poHTY

no AnNUTENbHOCTM UMNynbCca <t=1t >t <20Hc oo 20 c




25.4. CUCTEMA CBOPA JAHHbIX

XapakTtepucTuku

CA 922 CA 942

Paspewenune AL

9 out

MakcumanbHas yactota
AUCKpeTusaumm

50 MBblIb/c B pexxume peanbHoro BpeMeHu/1 npeobpasoBaTtenb Ha KaHan

3axBaT nepexoaHbIX NpoLEeccoB
Pexxum MIN/MAX

MuHumanbHas ANMTENbHOCTb OOHApYXXMBaeMbIX rnuTyen: > 20 HC

1250 nap mMuH./MakKc. 3Ha4eHun

FnybuHa namaTtu

2500 To4ek Ha kaHan

25.5. DOPMAT PA3JINYHbIX ®AUNOB

XapakTtepucTuku

CA 922 CA 942

MamaTtb gnsa XpPaHeHuAa AaHHbIX

YnpaensieTcs B (paninoBon cucteme

O6wmn 06bem 2 M6 (500 k6 13 KOTOPbLIX UCMOMbL3YHOTCS (DaNOBOM CUCTEMOW) AN XpaHe-

HUSI PasnUYHbIX OObEKTOB:
B ocuunnorpaMmm
B KOHUrypauun
B CHMMKOB 3KpaHa

®dannbl ocuunorpaMmm,
NonyYeHHbIX B pexume
ocuunnorpada (SCOPE)
PacwwupeHue: .TRC

Hanp.: trace-xx.TRC

[BouyHbIN hopmaTt
Pasmep: = 10 k6

®Pannbl KOH(Urypaumm
Pacwwupenue: .CFG
Hanp.: setup-xx.CFG

[BonyHbIV bopmaT
Pa3mep: = 1 k6

®dannbl n3obpaxeHnn
Pacwwupenune: .BMP
Hanp.: screen-xx.BMP

[Bou4HbIN opmaTt
Pasmep: .BMP: = 75 k6

TekcToBble ¢hannbl

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

TekcToBbIV hopmaT
®annbl ¢ pacwuperHmem .TXT MoryT cogepxaTtb U3MepPEeHUs, BbINOMHEHHbIe
B pasfnnyHbIX pexmmMax coopa AaHHbIX npubopa.

Ocuunnorpamma, nonyyeHHas B pexume ocumnnorpada (Scope)
Paswmep: = 25 k6.

MamepeHune B pexnme mynstumetpa (Meter)
Pasmep: =~ 80 k6.




25.6. OGPABOTKA USMEPEHUH

25.6.1. MATEMATUYECKUE ®YHKLUUN

Beibop mexay:

B uHBepcuen
CIOXEHUeM
BblYUTAHWEM
YMHOXEHVEM
AeneHvem

WHavkaums perynupyetcsa nocpeactsom koaddmumeHTa /5, /2, x1, x2, x5.

25.6.2. ABTOMATUYECKUE NU3MEPEHUA

U3mepeHnsa BpemMeHun

B AnuUTenbHOCTb HapacTaloLlero poHTa
ANUTENBHOCTL cnagatoLero poHTa
MUMMYNbC NOMOXMTENBHON NONSAPHOCTM
UMNYNbC OTPULATENBHOMN NONSIPHOCTM
KO3a(hhNLUMEHT 3anonHeHus
nepvopg
yacToTa
a3a (A % B)
noacyet

N3mepeHuns ypoBHs
B  OCTOAHHOE HanpsxeHue
cpegHeksagpaTU4HOe 3Ha4YeHe HanpsXXeHns
pa3max Hanps>keHusa curHana
amnnutyga
MaKc. HanpsbkeHme
MWUHUM. HanpshxeHne
HWXHee nnaro
BepxHee nnarto
BbIOpOC

Pa3spewalowjasi cCnoco6HOCTb U3MepeHUi: 4-pa3psiaHas uHankauus

25.6.3. KYPCOPHBbIE UMK ABTOMATUYECKMWE USMEPEHUA

B [lorpellHoCTb N3MepeHui No BepTuKanm +[2,5% (nokasanue) + 13% (4yBcTBMTENBHOCTBL) + 0,5 MB]
B [lorpelHoCcTb N3MepeHnin BpeMeHun £ 0,02 x (t/gen.) + 0,01% (nokasaHue) + 5 HC]
B [lpuHumn paboTbl Kypcopbl npmBsi3aHbl K KpUBOW.



25.7. AHAUKALNA

XapaktepucTuku

CA 922 | CA 942

OKpaH oTobpaXkeHUA AaHHbIX

XKK-gucnnen 3,5" TFT (uBeTHas uHAnKaums)
CeToanonHas noaceeTka

Pa3speweHve

1/4 VGA nnu: 320 nukcenen no ropudoHTanu x 240 nukcenen no septykanm

OKHO, oToOpaxxaemoe B HOpMasibHOM
pexume
Fopu3oHTanbHOe MacliTabupoBaHue

MonHasa namats: 2500
540 Touek n3 2500 nonHom namMaTu

PeXuMbl nHanKaumm
C6op Bcex gaHHbIX

MuHuManbHble/MakcuMarnbHble
3Ha4yeHusA (Min/Max)

YcpenHeHue

OToGpaxeHne BCcex ToYEK BbIOOPKU, MOMyYEHHBIX 3a OHY CepUo UMMYbCOB,
C NIMHENHOW MHTEpNONALMEN MeXay ABYMS NONyYeHHbIMU TOYKaMU (PEXUM Mo
yMOIn4yaHuto)

OToGpameHMe MWUHUMarnbHbIX U MaKCUMaribHbIX 3Ha4YEHWI Ha KaXaomn aGCLI,I/ICCG,
Nnony4yeHHbIX 3a OgHY Ceputo MNyrnbCcoB.

OTobpaxeHne MUHUMarbHbBIX U MakCUMaribHbIX 3HAa4YEeHWU Ha Kaxkgon abcumcce,
MONyYEHHbIX 3a HECKOMbKO CEPUA UMMYNbCOB.
KoadhcpumumeHTsl: 6e3 koacpduumenTa, 2, 4, 16, 64

Cetka

MonHas v kpas

MHaukaums Ha akpaHe
3anyck

Ocuunnorpammbl

MonoxeHune ypoBHs 3anycka (cBsA3b U ykasaTenb Bbibpoca)
MonoxeHune ToukM 3anycka Ha ykasaTene macluTabypoBaHns U Ha BepXHel rpaHuLie
3KpaHa (c ykasartensmu Boibpoca)

MaoeHTudunkaTopbl ocLumMniorpaMM, BKIlOYEHE ocLuUIiorpaMm

MonoxeHune, 4yBCTBUTENBHOCTb

OnopHas «3emMnsa»

YkasaTenu BepxHEro v HUXHero BbIGpoca, ecnv oCLUNorpamMMbl BbIXOAAT 3a Npeaerbl akpaHa

25.7.1. MPOYEE

CwurHan kann6poBku npo6HukoB 1/10

dopma curHana: npsiMoyronbHas
AmnnuTyga: 0-3B
YacrorTa: =1kly

& CoeanHnTe ToYKy NPoBHUKa C XONOAHOW TOYKOM
BbIXOAa KanubpoBkM NPOGHNKOB

CamopguarHocTuka

Bpems noucka <5c¢c
[nana3oH 4acToThbl >10 Ty
[vnanasoH amnnuTyabl ot 10 mVpp Ao 400 Vpp

MpenenbHble 3HaYeHns KoaddurLmMeHTa 3anonHeHns 20-80%




26. TEXHUYECKUE XAPAKTEPUCTUKN, <xAKCECCYAPbDI»

Mpo6Huk 1/10

Kateropus namepenus

[Monoca nponyckaHusa

BxogHas emkocTb

[nana3oH komneHcaumm
OnuTenbHOCTb HapacTawLlero poHTa
BxoaHown umneaaHc

CHWXeHNe HOMUHarmbHbIX 3HaYeHWIA
Akceccyapbl

600 B CAT Il

MocT. Tok npn 500 MI'y,

12 no

ot 12 n® oo 25 md

0,9 HC

10 MOwm

CM. HanpoT1B

LLYN-32)KUM W 3a3eMASoLWniA
3aXKUM TUNa «KPOKOAMI»

MepexonHuk BNC-«BaHaH» KaTteropus namepenuns 600 B CAT Il
HOunameTp 4 Mmm
KaTeropusi usmepenus 600 B CAT llI
U3meputensbHbI npoBoa | Jnamerp 4 mm
HakoHe4Huk LLynbl nameputensHele
KaTteropusi usmepenus 600 B CAT llI
Knewm amnepometpuyeckue Coenutenns BNC

Apantep gnsa tepmonapsl Tuna K

OnanasoH namepeHuna

KoadhdpmumeHT TpaHcdhopmauum
BbiGop eanH1LbI U3MepeHns

o1 -40 °C go 1000 °C
oT -40 K no 1800 K

1 mMB/°C, 1 MB/K
°Cunu K

ApanTep Ans aKTMBHOW TepMonapbi MorpelwHocTb [-40°C > 0°C]£(0,8% + 2 mB)
MorpelwHocTb [0 °C > 400 °C] = (0,5% % 1 mMB)
MHpukaTtop HU3KWIA 3apsag 6aTapen
OcobeHHOCTb anddepeHumansHoe nsmepeHve
CoeavHeHns LWTEKkep TMna «baHaH»
Pa6ouve ycnosus 0-50 °C, < 40% oTH. Bn.
Barapeliika 9B
[nanasoH namepeHus ot -30 go 550 °C
KoadhdpmumeHT TpaHchopmauum 1 mB/°C

WHdpakpacHbIM AaTyuk TemnepaTtypbl

[MorpelwHocTb
PaccrosHue
CoeanHeHus
Pabouvne ycnosus

(2% +2°C)

ot 5c¢cm ao 30 cm
LWTEKep TMnNa «baHaH»
0-50 °C, < 80% OTH. B1.
9B

TaxomeTp

[wnana3oH nsmepeHus
CurHan

MorpelwHocTb
PaccrosHue
CoeavHeHns
Pabouvne ycnosus
Bartapenka

oT 6 go 120 000 06/MuH
MMNYNbCHbIV

+0,5%

ot 5¢cm go 30 cm
wTekep Tvna «baHaH»
0-50 °C, < 80 % OTH. B1.
9B




27. TEXHUYECKUE XAPAKTEPUCTUKMN,
«PEXUM MYJIbTUMETPA»

rapaHTI/IpOBaHHbIMI/I 3Ha4YeHNAMU ABNAKTCA TONbKO 3HAaYeHUA C gonyckamu unu npenesribHble 3Ha4YeHuA (qepea non4yaca nporpeBa).

3HaueHus 6e3 A0nyCKoB npuBeeHbl Ana CripaBKy.

UHavkauma

8000 oTcuyeToB B pexxume BofbTMETPA

BxogHow nmnepaHc

1 MOm

Makc. BxogHoe HanpsxeHue

600 Bcks. cuHyc n 600 B nocrt. Toka, 6e3 npobHmka

Makc. nnaBatoulee HanpsXxeHue

600 Bcks. no 400 'y, CAT 1l

U3mepeHue B pexxume DC

MogaeneHne cuHMasHoro curHana

OwnanasoHsl | 0,8 B 8B 80 B 800 B
Paspewenue | 0,1 mB 1 mB 10mB 0,1B
MorpewHocTs | £ (1% + 20 UR) B pexxume DC ot 10% go 100% wkanbl

> 60 ab npn 50 nnm 60 'y,

N3mepeHue B pexxume AC n AC+DC

lMogaBneHwne cuHdasHoro curHana

OnanasoHbl | 0,6 B 6B 60 B 600 Bcks cuHyc
0,8B 8B 80B 800 Bnunk
Paspewenne | 0,1 MB 1 mMB 10mB 0,1B
MorpewHocTb cBaA3m | + (1% + 20 UR) B pexxume DC npu 5 'y, o1 10% o 100% wkansl > 580 Beks

AC+DC | + (2% + 20 UR) ot 5 go 10 kl'y WOEHT.
+ (3% + 20 UR) ot 10 go 50 'y VOEHT.
+ (1% +20 UR) ot 40 Ny po 5 kl'y WOEHT.
AC (no nepemeHHoMy ToKy) | £ (2% + 20 UR) ot 5 go 10 kl'y WOEHT.
1 (3% + 20 UR) ot 10 go 50 'y VOEHT.

> 60 gb npu 50 nnn 60 My

HanpspkeHne
MorpelwHocTb
iamMeputenbHbIi TOK

N3mepeHue conpoTuBneHns Ha kaHane 1
[nana3zoHbl (koHel Wwkanbl) | OmmeTp Pa3speweHue N3mepuTenbHbIA TOK
80 Om 0,01 Om 0,05 mA
800 Om 0,1 Om 0,5 mA
8 kOm 10m 5 MKA
80 kOm 10 Om 5 MKA
800 kOm 100 Om 500 HA
8 MOm 1000 Om 50 HA
32 MOm 10 kOm 50 HA
MorpewHocTsb | + (2% + 10 UR + 0,2 Om) oT 10% Ao 100% wwkansl
HanpspkeHne B pa3oMkHyToM uenu | = 3 B
Mpo3BOHKA 3NeKTPMYECKON Lenu Ha kaHnane 1
3ymmep | <30 Om = 5 Om
MameputenbHbin Tok | = 0,5 MA
OTknuk 3ymmepa | < 10 mc
MpoBepka gnonoB Ha kanane 1

B pa3oMKHyTOM uenu: = + 3,3 B
+ (1% + 10 UR)
(0,6 mA)




MSMGPEHMB €MKOCTH

Ha kaHane 1

OnanasoHbl | U3mepuTenb eMKocTH MorpewHocTb

5 MO 1 MKD
500 mkd 0,1 mk®
50 Mk® 0,01 mkP
5 mk® 1 HO
500 H® 100 n®
50 HO 10 n®
5HP 1no

MorpewHocTs | + (2% + 10 UR + 200 n®) ot 10% Ao 100% wkansl

OOHyneHve nocrnegoBaTenbHOMo U
napannensHoro R

R napannensHoe > 10 kOm
Mcnonb3ynte camble KOPOTKME NpoBoAa.

U3mepuTenbHbIN TOK

500 MKA
500 MKA
500 MKA
500 MKA
50 MKA
2 MKA

2 MKA

MsmepeHMe YacToTbl

o1 20 Ny go 50 klM'y Ha NPAMOYroNbHOM M CUHYCOMAANBHOM CUrHane
o1 20 Ny go 20 kl'y Ha TpeyronbHOM curHane
MorpewHocTb: 0,3%

U3MepeHne CKOpPOCTU BpaLlieHust
(RPM)

oT 240 o 120 000 o6/mMuH
N3mepeHune anutensHocT uMnynbcoB: > 10 MKe npu nepeceveHun nopora 1,5 B ¢ ructepesucom 1 B.
OanH MNynbC COOTBETCTBYET OAHOMY BUTKY.

W3mepeHnue LLIUM (MLI)
LWUAM-®unsTp + 3axkum E27

300 B CAT Il
CM. VHCTPYKLMIO MO 3KCNyaTaumm dusTpa.

Pexxumbl paboTbl

Pexum oTHoCUTENbHbIX VISMepeHVIVI

MHamnkaumsa oTHOCMTENbHO OCHOBHOTO namepeHns REF

KoHTpornb (cTatuctuka)

BO BCEX peXunmax namepeHusa makCnumarnbHbIX,
MUHUMarbHbIX U CPEeOHNX 3HAYEHUN

Pexnmbl « OTHOCUTENBHBLIE N3MeE-
peHusay, «KoHTponb» n «4actora»

Yactota

B03MOXHOCTb OTOBpaXeHNs YacTOThbl B peXume
nepem. Toka (AC)

ABNAKTCA UCKNOYaLWNMN.

ApXxvB namepeHun

WHavkaums namepenni = f (Bpems)

5’ (no ymonuanwmio), 15, 30°, 14, 6 4, 12 4, 24 4, feHb, MecsL,

RUN

3anyck nsmepeHumn

(HOLD)

dukcaums pe3ynbraTtoB U3amMepeHusa

UHankaunsa

B uncnosom Buae

- MaBHOE U3mMepeHune
- BCnomMmorartesrnibHoe n3amepeHue

- VHAMKaUMS KpyMNHOro pasmepa
-> MHAMKaUMS Menkoro pasmepa

BcnomorarensHoe n3mepeHue BbI6VIpaeTC$I B MEHI0.

paduyeckas ocuunnorpamma

ApX1B n3MepeHnn No BpeMeHn

npeﬂCTaBJ‘leHMe M3MepeHVIl7I B Bnae rmCtorpaMmmbl amnnntyn

KonunuyecTBo namepeHuii, npeactaBneHHbIX
ocumMnnorpaMmmon

2700




28. TEXHUYECKUE XAPAKTEPUCTUKW
«PEXWUM AHANTUSATOPA TAPMOHUK B CETU»

MHaunkauusa rapmMoHUK

Bce rapmoHukn | ¢ 2 no 16 + ocHOBHasi rapmMoHuMKa
¢ 17 no 31 + ocHOBHas rapmMoHuMKa

YacTtoTa OCHOBHOM FrapMOHUKM aHanM3Mpyemoro curHana o140 go 50 My

MorpewHoCcTb 3MepeHun
YpoBeHb OCHOBHOW rapmoHukm | £ (2,5% + 15 UR)
YpoBeHb rapmoHuk | + (3,5% + 15 UR)

KoadbdpmumeHT HennHerHbix uckaxkenuii (THD) | £ 4% (paccuntaHHbIn no nepBbiM 40 rapMoHmKam)

29. UHTEP®EWNC CBA3MN

29.1. ONTUYECKUN USB-UHTEPD®EUC

Ocuunnorpad MoxeT 0OMeHnBaTbCA AaHHbIMU C KOMMbloTepoM vepe3 USB-coeanHeHre ¢ noMoLlbto nepexofHoro wHypa HX0056-Z.

29.1.1. XAPAKTEPUCTUKM ONMTUYECKOWN CBA3U

BeiGop ckopocTtu B 6ogax: 57 600

Bbibop 6uTta yeTHoCTY: 6e3 6buTa YyeTHOCTU
BbiGop anvHel cnosa: 8 but

Bbibop konuuecTBa CTONOBbLIX OGUT: 1 cTonoBbIn 6uT
BeiGop npoTokona: 6e3 (6e3 npoTokona)



30. OBLLUME XAPAKTEPUCTUKHU

30.1. OKPYXAIOLLAA CPEOA

OnopHas Temnepartypa
Pabouyasi Temneparypa
TemnepaTypa xpaHeHus
Vcnonb3oBaHue

BbicoTa Hag ypoBHeM Mopsi
OTHOCUTENbHAs BMAXXHOCTb

30.2. \CTOYHUK NUTAHUA

B AkKymynsaTopHas 6atapes
® Tun
B Bpewms 3apagku
®  MuWHMM. aBTOHOMHOCTb paboTbl
B Makc. aBTOHOMHOCTb paboTbl

B  BHewWwHMN UCTOYHUK NuTaHus USB
B HanpspkeHue cetn
B YacrtoTta
B DHepronoTtpebnexve

B HanpspkeHve

B [lonapHocTb

30.3. c e

B bBe3onacHoOCTb

B V3onauus

B CTreneHb 3arpsa3HeHns

B KaTeropusi nepeHanpspkeHust
U3MepPUTENbHBLIX BXOAOB!

® 3MC

ot 18 °C no 28 °C

ot 0°C npo40 °C

ot -20 °C go +60 °C

B NMOMeELLEHNM

<2000 m

<80% npu Temnepartype go 35 °C

6 x 1,2 B - LR6 nnn AA

NiMH

okoro 3 4 30 MuH

OKOmo 5 4 45 muH

okoro 8 4 30 MuH

(1 kaHan OTKMIOYEH, CBA3b MO Nepem. TOKy)

3apsgHoe yCTpPOMCTBO

oT 98 B 0o 264 B

ot 50 0060 Ny

<11 B-A B paboyem pexunme

=19 B-A GObicTpasi 3apsiaka akkymynsiTopHon 6atapen
5 B nocT. Toka

2A

B cooteetctBUM ¢ MOK/EN 61010-1 unn BS EN 61010-1 n MOK 61010-2-030
unn BS EN 61010-2-030:

knacc 2

2

600 B CAT llI

[HaHHbI npubop oTBevaeT TpeboBaHuaAM cTaHgapTa M3OK 61326-1 nnu BS EN 61326-1.
OH npoLuen ucnelTaHns B NPOMbILLNIEHHOW cpeae (knacc A).
B apyrux cpegax n B 0cobbix ycrnoBusix 06ecneynTs COBMECTUMOCTb MOXET 0Ka3aTbCsl CIMOXHO.

B N3nyyenue
H  YCTOM4MBOCTb

npubop knacca A
BnusoLwasn senmymHa: 0,5 gen. npyn Hanuuum anekTpoMmarHnTHoro nons 10 B/m

BHumaHue! [laHHbIN NpMboOp He npeaHa3HayeH ANsi UCNONb30BaHUA B XUIION cpefe U MOXeT He obecneunTb Haanexailyro
3aWwmTy paguonpuema B TakKuX yCrnoBUsiX.

MpumeyaHue: B cnyyYae ncnonb30BaHUS C BHELLHUM UCTOYHUKOM NUTaHus TpebyeTcs kabenb ¢ rHe3AoBbIM pasbeMoM 1 pasbeMom USB
(c beppuTOBBLIM CEPAEYHUNKOM).



31. MEXAHUYECKUE XAPAKTEPUCTUKH

31.1. KOPMNyC

B Pasmepbl 214 x 110 x 57 mm
B Macca ocumnnorpada 0,960 kr ¢ akkymynsiTopHon 6atapeen
B  Macca UCToYHMKa NUTaHns 0,160 kr

31.2. YNIAKOBKA
B Pasmepsbl 25x16,5x14,5cm

32. KOMIMNEKTbI MOCTABKU

32.1. AKCECCYAPbDI
32.1.1. KOMMJEKT MOCTABKM NMPUBOPA BKITIOYAET:

PykoBoacTBO no akcniyataumm U NporpaMMmMpPOBaHMI0 Ha KOMMaKT-ancke (Ha 5 a3blkax)
BHewwHMI nctouHuk nutaHus USB + kabernb ¢ rHe3agoBbiM pasbeMom 1 pasdbemom USB
6 akkymynaTopHbix 6atapen NiMH (1,2 B - Tun LR6 nnn AA).

Cymka ans nepeHockn HX0105

Mpo6Huk 1/10, 600 B CAT IlI

MepexogHuk ¢ BNC Ha wtekepbl Tna «6aHaH» & 4 mm

MpoBopa ¥ 4 MM co wTekepamn «6aHaH»/«b6aHaH» (KpacHbIN, YepHBbIWA)

LLlynbl n3amepuTenbHble KPacHbIN, YepHbI

3aXu1Mbl TUMa «KPOKOAWI» KPaCHbIN, YEPHBbIA

OnTnyeckun kabenb (nocnegoBaTenbHbI NopT-USB) + gparisep

32.1.2. AONONIHUTENbHbIX KOMMNJIEKT NOCTABKU

AKCECCYAPbDI
B /130n1poBaHHbIN n3amepuTenbHbI komnnekT 600 B, Bkntovarowmn npobHuk 1/10 kateropumn namepernsa 600 B CAT |l n nepexogHuk
¢ BNC Ha wTekepbl TMna «6aHaH» & 4 Mmm

B TokomsmepuTtenbHble knewm 20 A nepem./noct. Toka, 600 V CAT II, 100 mB/A

B WHdpakpacHbii gaTtumk Temnepatypol (1 mB /°C) CA 1871

B Apantep ans aktueHon Tepmonapsl (1 mB /°C nnn 1 mB/K) CA 801

B ApanTtep akTvBHOM AnddepeHumansHon Tepmonapsl (1 mB/ °C nnu 1 mB/K) CA 803
B Taxometp CA1711

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

®  UINM-komnnekT

NPOYEE

B Cxema reHeparopa Ansa ocuunnorpacgos
B [lpuknagHoe MO SX-METRO



33. TEXHUYECKOE OBCITYXUBAHUE

33.1. YUCTKA

OTcoegnHuTe NPOBHMKN UNN M3MEPUTENbHBIE MPOBOAA.

OTkntounTe npmbop.

Mcnonb3ynTte MArkyt TKaHb, Crierka CMOYEHHYH0 B MbIfTbHOM BoAe.
[MpoTpuTe NOBEPXHOCTbL BNAXXHOWM TKaHbIO.

BbICTPO BbITPUTE HACYXO CyXOW TKaHbIO MM obaanTe cTpyen Bo3ayxa.
He ucnonb3yinTte cnvpT, pacTBOpUTENM UNW Yreeogopos.

WcnonbayiiTe NpnGop TOMbKO NOCIEe ero NOSHOTO BbIChIXaHWS.

33.2. OBHOBJIEHUE BCTPOEHHOI'O MO NPUBOPA

3anguTte Ha caunT http:/www.chauvin-arnoux.com

B pasgene «Mogaepxka» Bblbepute «ObnacTb ckauynBaHus».

Ckadante BcTpoeHHoe MO, cooTBeTCTBYOLEE MOAEeNy Ballero npubopa, ¢ MOMOLLbI0 BCTPOoeHHo nporpammbl Metrix Oscilloscope,
Loader Scope.

Takke ckayanTe pyKOBOACTBO MO Kcnnyatauumn BctpoeHHoro 0.

[na obHoBneHus Bawero npmbopa obpaTMTECh K 3TOMY PYKOBOACTBY MO 3KCMyaTaLmn.

34. TAPAHTUA

Ha gaHHbIM Npubop NpeaocTaBnseTcs rapaHTUs CPOKOM Ha 3 rofja Ha OTCyTCTBUE AeDEKTOB MaTepuarna Unm npon3BoACcTBEHHbIX 4eDEKTOB
B COOTBETCTBUM C OOLUMMY YCNOBUSIMU NPOSAXKN.

B TeyeHwue aTOro nepmoaa peMoHT Npnbopa MOXET OCYLLECTBISATL TONbKO NponssoanTens. OH ocTaensieT 3a cob6or NpaBo NPOU3BOANUTL
nnbo peMoHT, Nnbo 3ameHy Bcero npubopa nnu ero yactu. B cnyyae Bo3sparta npnbopa nporM3BoauTeNto OTBETCTBEHHOCTb 3a TpaHCnop-
TUPOBKY HEeCeT 3aKas4uk.

[apaHTUs He OEeNCTBYET B CReayoLwmnx crnyyasx:

HeHagnexallee ucrnonb3oBaHne npubopa unu ero NCNoNbL30BaHNE BMECTE C HECOBMECTUMbIM 060pyLoBaHMEM,
moaudukaumsi npubopa 6e3 NPSIMOro paspeLleHnst TEXHUYECKMX Cry6 npom3BoanTens,

BbINOSHEHME OnepaLmii TEXHUYECKOTO OOCYKUBAHUSI MEPCOHANIOM, HE YNONHOMOYEHHBLIM NPOU3BOAUTENEM,
1cnonb3oBaHve 060pyaoBaHUst HE MO Ha3HAYEeHUIO, Kak 3TO YKa3aHO B PyKOBOACTBE MO 3KCnnyaTtauum,

yaap, nageHue unu nonagaHve Bnaru.



35. PYKOBOOCTBO NO NPOrPAMMUPOBAHUIO

35.1. PRESENTATION

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

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

This remote programming enables :

Instrument configuration
Measurement campaigns and their repatriation
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)
-€
e

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

Speed 57600 bauds
Format 8 bits
Stopbit 1 bit

Parity none

Flow control none

35.3. PROGRAMMING CONVENTION
35.3.1. TREE STRUCTURE

The Command SCPI structure is a tree structure

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

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 (shorte-
ned 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  ON[1 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
oPC

M3 QYE

Eventregister
| 1 | 0 | toRead: *ESR?

Or logical
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Event M ask Register

To write : *ESE=MNFf=
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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 (CA922 or CA942)
<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?
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