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KEITHLEY

NpaBuna TexHUKN 6e30nacHOCTU

Mepea ncnonb3oBaHUeM 3TOrO an60pa N BCEeX CBA3A@HHbIX C HUM ﬂpMGOpOB N3yvnTe U3INoXeHHble HWXe npaBuiia TEXHUKAN
©6e3onacHocTu. HecmoTpsa Ha TO 4YTO HekoTopble I'IpVI60pr N NPpUHaanNexXHoCTn 00bIYHO NCNOJb3YyHTCA Npn 6e3onacHom
Hanps>XeHnn, B HEKOTOPbLIX CUTYaUnAX MOTyT BOSHUKHYTb ONnacHble YCIOBUA.

OT10T Npubop nNpegHasHayeH Ans KBanMuuMpoBaHHbIX COTPYAHUKOB, KOTOPbIE MOHUMAKOT OMACHOCTb NMOPAXKEHNS
3MNEeKTPUYECKUM TOKOM U 3HAKOT NpaBuma TeXHUKU 6e3onacHOCTW, Heobxoammble Ans NpeAoTBPALLEHMS HECYACTHbIX Cry4aes.
Mepen ucnonb3oBaHvem 3Toro Npnbopa BHMMATENLHO O3HAKOMbTECH C MHGpOpMaLMer No ero YCTaHOBKe, SKCNnyaTauum u
o6CcnyXnBaHuIo 1 cnegynTe NpMBEAEHHbIM B HEN MHCTPYKUMAM. [onHbIe TEXHUYECKMe XxapakTepmucTuku npnbopa cMm. B
AOKyMeHTauun Ans nonb3osaTenen.

Ecnn anI60p ncnonb3yeTcqd crnocobom, He YKa3aHHbIM B PyKOBOACTBE, 3TO MOXET OTpuuaTesibHO NOBMTUATbL Ha rapaHTuiHble
006s3aTenbLCTBa, CBA3aHHbIe C I'IpM60pOM.

Hwxe nepevncneHsl TUMbI Nonb3oBaTenen npubopa.

OTBeTCTBEHHOE NUL0 — 3TO NuUuo Nnbo rpynna nuu, oTBE€TCTBEHHbIX 3a NCNOJib30BaHNE N TEXHUYECKOe OﬁCﬂy)KVIBaHVIe
oGopynosava, 3a 3KcnnyatTauuio 060py,D,OBaHVIF| B COOTBETCTBUU C €ro TEXHNYECKNMU XapaKTepuctmkamm 1
3KcnnyatauMOHHbIMU OrpaHN4YeHnsaAMI, a Takke 3a npaBuiibHoOe 06yquV|e onepaTtopos.

Oneparopbl — n1ua, ncnonb3ytoLye Nprbop nNo ero HasHavyeHuo. OHM JOMKHBI ObiTb 06yYeHbI NpaBUNam TEXHUKK
©6e3onacHocTu nNpu paboTte ¢ anNekTpoobopyLoBaHMEM U NPaBUIIBHOMY UCNONb30BaHUIO Npubopa. OnepaTopbl AOMKHbI ObiTh
3aluLleHbl OT NopaXeHna 3N1EKTPUYECKMM TOKOM N OT NMPUKOCHOBEHUA K Lendam, HaxogAalwmnmca nod onacHbIM HanpsaXXeHnem.

CoTpyAHNKN, OTBETCTBEHHbIE 32 TEXHMYECKOe obcnyXuBaHue. BoiNonHA0T nnaHoBble NpoLeaypbl, HeobxoanMble Ans
HopManbHon paboTel Npubopa, HanpyMep HacTpavBaloT HaMNpsHKeHWe CETU UK 3aMEeHSII0T pacxogHble MaTepuans. MNpouenypbl
TeXHMYecKoro obcnyxmBaHusa onncaHbl B JOKYMeHTaumMy Ans none3osartenei. B onvcanusax aTvx npoueayp SBHO yka3aHo,
paspeLLeHO N1 onepaTopy BbINOMHATL UX. ECnn He paspeLleHo, TO COOTBETCTBYIOLLME NPOLEAYPbl AOMMKEH BbINOMHATL TOMbLKO
obcnyxumsatoLmin nepcoHan.

O6cnyXuBaKOLWMN NepcoHan — 3TO COTPYAHMKU, OOy4YeHHble paboTe C LensmMu, HaXOASALWUMNCS Mo, HaNPsXKEHNEM,
6e3onacHoi ycTaHOBKE M peMOHTY nNpubopoB. K paboTam no ycTaHOBKE U TEXHUYECKOMY OBCNYXMBaHUIO cneayeT AonyckaTtb
TONbKO 0BYYEHHBI 0BCNYXMBAIOLLMIA NepCoHarn.

Mpnbopbl komnanun Keithley npegrHasHaveHbl Ans paboTbl C ANEKTPUYECKMMU CUTHaNamMmM U3MepuTenbHbIX Lenen, Lenen
ynpasneHus 1 BBOAA-BbIBOAA AaHHbIX C ManbiMu NEPexoaHbIMU NepeHanpshxeHuamn. 3anpeLLeHo nogknioyats npubopsl
HenocpeACTBEHHO K 9MEKTPOCETU UMK K SNEKTPUYECKMM Lienam ¢ 6onbLlummMmu nepexogHbIMu nepeHanpsbkeHamn. Ans
NnoaKnyeHnn kateropumn namepenui Il (cornacHo crangapty IEC 60664) TpebyeTca 3awmta oT 60MbLMX NEPEXOAHBIX
nepeHanpsKeHUin, KOTopble 3a4acTyto CBA3aHbl C NOAKIIOYEHNAMM K MECTHOIN CETU NePEMEHHOro Toka. HekoTopble
namepuTtenbHble npubopsbl komnaHum Keithley Instruments moxHo nogknoYaTh K aNeKTpudeckon cetn. 3T Nnpubopsl MMetoT
MapkupoBky kaTeropum |l unu Gonee BbICOKON KaTEropumn.

3a ucknYeHnem cry4aes, Korga 370 SBHO pa3peLleHO B TEXHUYECKUX XapaKTepUCTUKax, PyKOBOACTBE MO IKCnyataumm u
Tabnunykax Ha npubope, He NoaKMNYanTe NPMBOPbLI K ANEKTPUYECKON CETU.

CobntoaaiTe 0cobyto OCTOPOXHOCTb, €CMN UMEETCS ONAacHOCTb MOPaXEHWUs ANEKTPUYECKM TokoM. Ha pasbémax kabenen nnu
Ha ocHacTKe Ans TeCTUPOBaHKSA MOXET NPUCYTCTBOBATL ONAacHoe Af1s XU3HW HanpsbkeHne. CornacHo Hopmam AMeprKaHCKOro
HauMoHanbHOro MHCTUTyTa ctaHgapToB (ANSI) puck nopaxeHus aNeKTPUYECKM TOKOM NPUCYTCTBYET Npu paboTe ¢
HanpsbkeHusamy, npesbiwatowmmm 30 B (cp. kB.), 42,4 B (nuk.) nubo 60 B (nocT. Tok). O6LLenpuHsTas npakTuka pekoMeHayeT
nogpasymeBaTb HanM4me ornacHoOro HanpspKeHust B 06O HEM3BECTHOW Lienu A0 U3MEPEeHUs.

Onepatopsl, paboTatowme ¢ 3TMM NPUBOPOM, AOIMKHbI OblTb MOCTOSIHHO 3aLUMLLEHBI OT MOPAaXEHMUS ANEKTPUYECKUM TOKOM.
OTBETCTBEHHOE NULIO A0MMKHO Y6eauTbes, YTO onepaTopbl HE MOTYT MOMYYMTb AOCTYMN HU K OOHOW U3 TOYEK NOAKMYEHMS UNn
M30MMPOBaHbl OT HUX. B HEKOTOPLIX CryYasx TOYKM NOAKMYEHUS OOMKHBI ObITb OTKPbITHI, U CYLLECTBYET BO3MOXXHOCTb KacaHusi
ux noabmn. B aTnx cnyyasix onepartopbl, paboTatoLme ¢ npubopom, A0MmKHbI MPOUTU 00yYeHUe No 3alLnTe OT NopaKeHUs
aneKkTpu4ecknm Tokom. Ecnn B kakon-nnbo uenm BoamoxxHo HanpsixkeHne 1000 B u Bbile, BCe NPOBOAHUKM 3TOW LEeny OOMMKHbI
ObITb M30MNMPOBaHbI.



He nogkntoyarite KOMMyTaUMOHHbIE NNaTbl HEMNOCPEACTBEHHO K LIeNsiM C HEOrPaHNUYEHHOW MOLLHOCTbLI0. 3T NnaTthbl
npeaHasHayeHbl 4515 UCMOMb30BaHNST C UCTOYHMKAMM 3NIEKTPUYECKNX CUTHANOB C OFPaHNUYeHHbIM MMNeaaHCoM.
SAMNPELLAETCA nogkntovaTb KOMMYTaLMOHHBIE MiaThl HEMOCPEACTBEHHO K CETU NEPEMEHHOrO Toka. [Npy noaknoYeHun
WCTOYHMKOB K KOMMYTaLMOHHbIM NiiaTam yCTaHOBUTE 3aLUMUTHbIE YCTPOWCTBA A4S OrpaHUYeHns Nogayn Toka U HanpsbkeHus
KOPOTKOro 3amMblkaHUsl Ha nnary.

Mpexae yemM HaumHaTb paboTy ¢ npnubopomM, ydbeauTechb B TOM, YTO €ro LUHYP NUTaHWS NOAKMYEH K MPaBUIbHO 3a3eMIEHHON
anekTpuyeckon posetke. Nepea kaxabiM NCNOMb30BaHMEM NPOBEPSANTE COEANHUTENBHbIE Kabenu, cnbiTaTenbHbIE BbIBOAbI U
nepembIYK1 Ha Hanuune M3Hoca, TPELLMH U PaspbIBOB.

Mpwn YCTaHOBKe OGOpy,D,OBaHVI‘iI B MecCTax C 3any,D,HéHHbIM AOCTYNOM K WWHYPY NUTaHUA, Hanpumep B cTorkax, Heobxoaumo
YCTaHOBUTb OTAEIbHOE yCTpOVICTBO OTKITOYEHNS OT 3NEKTPOCETN B HEMNOCPEACTBEHHOMN 6nm3ocTn oT oGopy,qosava nB
npegenax gocdaraemMocTu oneparopa.

Ons obecneyeHns makcmarnbHon 6e30nacHOCTU He kacaTech Npubopa, N3mMepuTENbHBIX MPOBOAOB 1 APYrnx NpnbopoB., koraa
ncnbITyemas Lenb Haxoautcest nog Hanpsbkenvem. BCEMOA oTkntoyaiTe nuTaHne oT BCEX SIEMEHTOB CUCTEMbI TECTUPOBAHUSA U
paspsikanTe Bce KOHAEHCaTOpPbI, NPeXae YeM NoAKYaTh UK OTKIoYaTb Kabenu 1 nepemblyku, yCTaHaBNmMBaTb U
OEMOHTMPOBATbL KOMMYTALMOHHbIE NAaThl TG0 BHOCUTL M3MEHEHWSI B CXEMY, HAanNpuMep yCTaHaBNMBaTb UM CHUMaTb NEPEMbIYKNA.

He kacaiitecb 06beKTOB, KOTOPbLIE MOTYT CO3faThb NyTb ANs TOka K 06LLUeMy NpoBOAY UCMLITLIBAEMON LIeny U NpoBoaY
3a3eMneHust WHypa nuTaHus. Bcerga BbINOMHANTE N3MEPEHUSI CYyXMMU pPyKamu, CTOS Ha CYXOW U30NIMPOBAHHOWM NOBEPXHOCTH,
CcnocobHow BblaepaTb N3MEPSEMOE HanpspkeHne.

B uensix 6e3onacHocTn I'Ipl/l60pbl M NPUHaONexXHoCTn HeoOX0AMMO MCNoNb30oBaThb B CTPOromM cooTBeTCTBUN C PyKOBOOCTBOM MO
aKcnnyatauun. Ecnn |'|p|/|60pb| Unn NpuHaanexHoCTn UCNoJib3yTCA crnocobom, He onMncaHHbLIM B pyKoBoACTBeE MNMo
3Kcnnyartauuun, To ypoBeHb 3alluThbl, obecneunBaemMon 060py,D,OBaHVI6M, MOXET ObITb CHMKEH.

ypOBHVI n3mepgaemMblX CUrHanoB He OOJKHbI NpeBblllaTb MakCUMalbHbIX 3Ha4YeHun, YKa3aHHbIX And I'IpI/I60pOB n
I'IpVIHa,D,J'Ie)KHOCTeIZ. MakcumanbHble YPOBHW CUTHANOB yKa3aHbl B TEXHUYECKUX XapaKTepUCTUKax U pykoBoacTBax no
aKcnnyaTtauuun, a TaKkke Ha naHenax I'IpI/I60pOB, naHenax oCHaCTKu Ana TeCTMpoBaHMA N HA KOMMYTaUWOHHbIX nnaTtax.

Ecnn B an6ope MCNONb3YKTCA NNaBkue npeaoxpaHuTenu, To Nnpu nx sameHe I/ICI'IOJ'Ib3yl7ITe npenoxpaHnTenn Toro Xe tuna un
HOMWHana, YTo U 3aMeHsieMble. ATO HE0BX0ANMO, YTOOLI He [onyCTnTb BO3ropaHuna an60pa.

MopknioveHuns K waccum cnenyeTt UCnonb3oBaTb TOMbKO ANA 3KpaHNMPOBaHNUA U3MEPUTESbHbIX uenen, a HE B kayecTtBe
3alUTHOro 3a3eMiieHuns.

Ecnun Bbl Ucnonb3ayeTe OCHacTKy ANA TECTUPOBaHMS, eé KpbILWKa OOJKHa ObITb 3aKpbITa, Koraa Ha TecTupyemoe YCTPOMCTBO
nogaetcsa nutaHue. [ins 6esonacHom paGOTbI HeobXoAMMOo Mcnonb3oBaTb cuctemy 6J'IOKVIp0BKVI KPbILLUKW.

Ecnn nmeetcsa BUHT @, noaKn4nTe ero K 3alnMTHOMY 3a3eMIeHnto Npmu nomMoLLm nposoaa, pekoMmeHayeMble XapaKTepUCTUKU
KOTOpPOro yKa3aHbl B JOKYMEeHTaunn Onga nonb3oBartens.

CvmBon A Ha an60pe O3HayvyaeT npefocTepeXeHne, BO3MOXHbIM PUCK MW NOTEHLManbHYO onacHOCTb. Bo Bcex cnyyasx,
Korga Ha npm6ope nMeeTcs 3TOT CMMBOJI, MOSb30BaTEN0 HEOOXOANMO BbISICHUTb €ro 3Ha4YeHue B pyKkoBOACTBE MO
aKcnnyaTtauuun, BXxoaduwem B KOMMIEKT AOKYMeHTauun ansa nonb3oBaTenen.

CumBon A Ha npmubope o3HavaeT npeaynpexaeHne Unn onacHoCTb NOPaXeHWs anekTpuyeckum Tokom. Cobnitoganite
CTaHAapTHbIE NpaBuna TeXHWkn 6e3onacHoOCTH, YTOObI He AOMYCTUTEL COMPUKOCHOBEHWUS C MPOBOOHMKAMMW, HAXOOAWMNMUNCS MOA,
BbICOKMMW HaNPsXKeHUAMK.

CvmBon & Ha an60pe YKa3blBaeT, YTO NOBEPXHOCTb MOXET ObITb ropsiyen. Bo n3bexaHue 0XXoros He npukKacamTecb K Takum
NOBEPXHOCTAM.

CvmBon /—J‘l yKkasbiBaeT Knemmy [nsi NOAKIYeHus K pame npubopa.
Ecnu Ha npubope nmeeTcs CUMBON , OH 03HayaeT, YTo B namne agucnnes npubopa umeetcsa pTyTb. O6paTuTe BHUMaHUe,

naMnbl noanexart yTunmsaunnm B COOTBETCTBUN C rocyaapCTBEHHbIM U permoHallbHbIM 3aKOHOA4aTelIbCTBOM.

3aronosok MPEAYNPEXAEHUE B nokymeHTaUmMmM Nonb3oBaTens yka3biBaeT HA OMACHOCTb, KOTOpas MOXET CTaTb NPUYNHON
TpaBm unu cmepTu. MNepen BbINOIHEHNEM NpoLeayp, OTMEYEHHbLIX 3TUM 3HAKOM, BCErAa BHUMATENbHO U3yvanTe
COOTBETCTBYIOLLYIO MH(bOpMaLMIO.



3aronosok OCTOPOXHO! B fokymeHTaLum nonb3oBaTens ykasbiBaeT Ha ONacHOCTU, KOTOPbIE MOTYT MPUBECTU K
nospexaeHuto npubopa. Takvue NOBPEXAEHUSt MOTYT NPUBECTY K aHHYNVPOBaHWUIO rapaHTuu.

3aronosok OCTOPOXHO! ¢ cumsornom A B NONb30BaTesIbCKOM JOKYMEHTaLMUM yka3blBaeT Ha ONacHOCTU, KOTOpble MOryT
NPUBECTM K TpaBMaM cpeaHen Unm HeGoMbLLON TSHXeCTU NMBOo K noBpexaeHuto npubopa. MNepeq BbINoNHeHWEM npoLieayp,
OTMEYEHHbIX 3TUM 3HaKOM, BCEraa BHUMATESbHO 13yyanTe COOTBETCTBYIOLLYIO MHopMaumio. MospexaeHre npubopa MoxeT
NPMBECTM K aHHYIIMPOBaHUIO rapaHTuu.

I'IpV|60pb| 1N NPUHaANeXHoCTn He OO0JMKHbI conpuKkacaTbCA C NMI0AbMU.
I'Iepe,u, BbINOTHEHMEM NIOObLIX onepauvm no O6CJ'Iy>KIABaHI/I}O OTCoeaANHUTEe LLUHYP NUTaHuUA 1 BCe naMepuTeribHble nposoaa.

[ns nopaepxaHns COOTBETCTBYIOLLErO YPOBHS 3aLUMThl OT MOPaXKEHWS NEKTPUHECKMM TOKOM M BO3rOpaHUn KOMMOHEHTHI,
BXOASLLME B COCTaB OCHOBHbIX Lienen (B TOM Y1cre CUnoBomn TpaHcopmaTop, UcnbiTaTenbHble BbIBOAbI M BXOAHbBIE pa3bémbl),
crnegyeT 3aMeHsTb TOMbKO 3anacHbIMU YacTaMU, NpMobpeTéHHbIMK B komnaHun Keithley Instruments. MoxHo ncnonesosatb
CTaHAapTHbIE MNaBkue NpeaoxpaHUTenu COOTBETCTBYIOLLMX TUMOB 1 HOMUHAIOB, MMEIOLLMEe HeobX0aAMMbIE HaLUMOHambHbIe
cepTudmkatbl 6e3onacHocTN. CbEMHBIV LIHYP MMTaHWSA, BXOASALLMIA B KOMMNIEKT NOCTaBku Npubopa, MOXHO 3aMeHsITb TONbKO
CeTeBbIM LLUHYPOM C aHanormyHbIM1 XxapaktepucTmkamn. [ipyrne KOMMOHEHTbI, He BNMsoLWmMe Ha 6e30nacHOCTb, MOXHO
npuobpeTaTh y ApYrMx NOCTaBLUMKOB NPU YCMOBUK, YTO OHU 3KBMBANEHTHbI OpUrMHanbHbIM (06paTuTe BHUMaHWe, 4YTO
oTAenbHble AeTanu cnegyeT npuobpeTtaTh Tonbko B komnaHum Keithley Instruments ans coxpaHeHus To4HOCTU U
PyHKUMOHaNbHbBIX BO3MOXHOCTEN npnbopa). Ecnu y Bac UMeTcA COMHEHUS OTHOCUTENBHO MPUMEHEHNSA CMEHHOMO
KOMMOHEHTAa, No3BoHuTe B odmc komnaHum Keithley Instruments.

Ecnu He ykasaHo MHOe B JOKYMeHTaLuu Ans KOHKpeTHoro npubopa, npubopsl Keithley Instruments npegHasHaveHbl TonbKo Ans
3KCMMyaTaummn B NOMeLLEHUN, B CPeAE CO crieaylowyMmn napaMeTpamu: BbicoTa Hag ypoBHeM Mops Ao 2000 m, Temnepatypa
0-50 °C u cTeneHb 3arpsaAsHeHns 1 unm 2.

Ons ynctkm npubopa ncnonb3ynTe TkaHb, CMOYEHHYIO AEVOHN3UPOBAHHON BOSOW UMM MATKUM YUCTSLLMM CPEACTBOM Ha BOGHON
ocHoBe. OunwanTe TONbKO Hapy>KHble NOBEPXHOCTY Nprubopa. He HaHocKTe YncTsLLee cpeacTBO HenocpeacTBeHHO Ha npubop
1 He JonyckanTe NPOHMKHOBEHMS XNOKOCTEN BHYTPb Npnbopa. YCTpOMCTBa, COCTOSLLME U3 NeYaTHbIX nnaTt 6e3 koprnyca nnm
wacecu (Hanpumep, nnarta cbopa AaHHbIX A5 MOHTaXa BHYTPW KOMMbloTepa), He TpebytoT O4MCTKM Npu ycnosun obpatleHns ¢
HVMW B COOTBETCTBUM C MHCTPYKLMAMM. [pn 3arpsasHEeHnn nnatbl U, COOTBETCTBEHHO, HapyLleHun eé paboTocnocobHocTu
crnepgyeT OTNpaBuTb MNaTy Ha 3aBOA-U3rOTOBUTENb ANSA NPaBUMBLHOW YNCTKM U TEXHUYECKOTO 0BCYXUBaHUS.

Pepakums npaBun TexHukn 6e3onacHocTy oT uioHs 2017 1.
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Pa3pnen 1

BBeneHue

B aTom paspgene:

[06BPO0 NMOXKAMOBATB! .....uviiiiiiiiiiiiiiiee et 1-1
O6Lwme cBeAeHUS O JAHHOM PYKOBOACTBE ... .cvveevveeaeaneeeeeennees 1-1
PacCLUMPEHHAs FAPAHTUIS ..oeeeeiiiiiiiiiiee e e e e e e e e e e 1-2
KOHTaKTHAA MHIPOPMALING ...t 1-2
KOMMNNEKT OOKYMEHTALMM ....ciiiiiieee e ea e e e e 1-2
OpraHunsaunsi pasgenoB PYKOBOACTBA .....eveeuveeeeivreeeeaneeeesnnens 1-3
[TPUMEPDBI MPUMEHEHUS ...eeeeveeeeieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesennnees 1-3

Oo6po noxanoBaTtb!

Bnarogapum Bac 3a 10, 4To Bbibpanu npubop komnaHum Keithley Instruments. DAQ6510 npegcrasnseT
cobol cuctemy rpachuyeckoro npeacraBneHns JaHHbIX CODpaHHbIX BbIGOPOK C pa3peLLeHnemM

6,5 paspsga C BbICOKOW CKOPOCTLI0 OLMAPOBKM 1 6OMbLUMM LIBETHLIM rpadiyeCcKMM CEHCOPHLIM
avcnneem. Ota undpoBas cuctema permctTpauum gaHHbIX 06nagaeT WMpPOKMMUM BO3MOXHOCTSMU
n3MepeHun, B ToM yucrie 15 yHKUMAMr namepeHus. NoMmMmMo oHOM 13 NyYLLIMX B OTpacny TOYHOCTU
N3MepeHnn Npu paboTe ¢ NOCTOSHHLIM TOKOM, B MPUOope MMEKTCS AOMONHUTENBHBLIE BO3MOXHOCTMH,
Hanpumep (OyHKUMM N3MepPEHUsT EMKOCTU, N3MepeHns Toka ¢ npegenom 3 A n 16-pa3psgHbii 6mok
ouncbpoBKM ToKa M HanpskeHus. [1nsa Bcex aTux pyHKUMI NCronb3yeTcst 60MnbLUO 5-00MMOBbIN LIBETHOM
CEHCOpHbIV aucnnen. brnarogapsi eMy nonb3oBaTtenu nosy4aroT 6ecrnpeLeneHTHOe coYeTaHne
BO3MOXXHOCTEN BM3yanu3aumm AaHHbIX U B3aMMOLENCTBMS C NpMbOOpOoM, YTO No3sonsieT 6onee rnyboko
aHanmnanpoBaTb NPOLIECCHl HA OCHOBAHUM AaHHBIX, NOMYyYeHHbIX B Pe3yrnbTaTe N3MepeHUii.

Mpnbop DAQ6510 obecneumBaeT NCKNIOYMTENBbHYIO TOYHOCTb M CKOPOCTL U3MEPEHNI, HEODBXOaNMbIE
Onsi camblx pasHbix obnacTer NpMMeHeHNs BKIoYas UCNofb30BaHNE B pasnmyHbIX CUCTEMAX U Npu
TeCTUpOBaHWU B NpoLiecce NPON3BOACTBA, a TakkKe NPUMEHEHUe B Ka4eCTBE HACTONbHOro npubopa.
Mpubop DAQ6510 cooTBeTCTBYET TpebOBaHMAM NPOU3BOLCTBEHHbLIX MHXEHEPOB, MHXEHEPOB,
3aHsATbIX B UCCneaoBaHusax U pa3paboTke, crneumnanucToB No TECTUPOBAHUIO U YUYEHBIX.

O6Lwwue cBeaeHns 0 AaHHOM pyKOBOACTBe

B naHHOM pykoBoAacTBe cofepkaTcs noapobHble CBeAeHMs, He0OXoauMble ANs YCMNELIHOW
akcnnyaTtauun npnbopa DAQ6E510 komnaHum Keithley Instruments. Kpome Toro, B pykoBoacTee
copepxaTcsi OCHOBHbIE CBeAeHMs 06 opraHax yrnpasneHus Ha nepefHer naHenu npubopa.

B gaHHOM pykoBoAcTBe cofepxatcs obue cBefeHns 0 Kaxaon obnact npuMeHeHus npubopa, 3a
KOTOpbIMU cneayT UHCTPYKUUK MO NMCNOJSTb30BAHMNIO OpraHoOB yrnpaBleHna Ha nepep,Heﬁ naHenu,
koga SCPI, koga TSP nnu nporpammHoro obecnederus Keithley KickStart Startup.

Kpome Toro, 4OCTyNHbI ONOMHUTENBHBIE CBEAEHMS O KOMaHAAX, MCNONb3yeMbIX B 3TUX 0bnacTsax
npumeHeHns. CMm. pasgensl, nocBswéHHble komaHaam SCPI n TSP, B pokymeHTe CripagoyHoe
pykosodcmeo no modenu DAQ6510. laHHOe pyKOBOACTBO MOXHO 3arpy3uTb C canta
ru.tek.com/keithley.
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Pasnen 1: BeegeHue PykoBOACTBO MO aKkcnayaTaumm

PacwunpeHHasn rapaHTus

[ns MHormx NnpubopoB BO3MOXHO NpeaocTaBeHne AONOMHUTENbHbIX NIET rapaHTUNHOIO
o6cnyxnBaHus. Takne KOHTPaKTbl 3alumLaoT BnagenbLla oT HenpegyCMOTPEHHbIX pacxonoB Ha
obcnyxnBaHne npy CTOUMOCTU, PaBHOMN NULLIbL HEBONbBLLOW YaCcTM CTOMMOCTU peMOoHTa. PacLlumpeHHas
rapaHTusi NPeAoCTaBNAETCA Ha HOBbIE M CyLLEeCTBYOLLME Npubopbl. 3a 4ONONMHUTENBHBIMY
cBefeHnsiMU obpaTtuTech B MeCTHbI odunc komnanum Keithley Instruments nnbo k Toprosomy
napTHepY WUnu aNCTpUOLIOTOPY 3TON KOMMAHWK.

KoHTakTHaa nHdgopmauus

Ecnu nocne n3dy4yeHusa ceegeHuii B AaHHOM PYKOBOACTBE Yy Bac BO3HUKHYT BOMPOCHI, 06paTuTech B
MeCTHbIN odpmc komnaHmm Keithley Instruments nn6o k ToproBoMy napTHepy UM aucTpmbbloTopy
3TOM kKOoMMaHun. Kpome Toro, Bbl MOXETE NO3BOHUTL B LUTA0-KBapTUpPY KomnaHum Keithley
Instruments (3BoHOK 6ecnnaTHbI Tonbko 13 CLUA n KaHaabl) no Tenegony 1-800-935-5595 nnbo no
TenedoHy +1-440-248-0400 (3a npegenamu CLA). Homepa TenecoHoOB NpeacTaBUTENLCTB
KOMMNaHuM B pa3HbIX CTpaHax CM. Ha camnTe ru.tek.com/keithley.

Komnnekr AOKYyMeHTauuun

B coctaB gokymeHTtauum ang npubopa DAQ6510 BXOAAT ykazaHHbIe HXKE TEXHUYECKME JOKYMEHThI
1 JOKyMeHTbI 0 npubope.

e KpaTtkoe pykoBoacTBO. B 3TOM AOKYMEHTE cogepKaTcsa MHCTPYKLMM MO pacnakoBke npubopa,
onncaHbl OCHOBHbIE MOAKIIOYEHNS, N3NOXEHbI 00LWKMe cBedeHus 06 akcnnyaTaumm npubopa, a
Takke NOpPsIAOK BbIMONTHEHMS BbICTPOM NPOBEPKM A1 NOATBEPKAEHNST paboToCcnocobHOCTU
npuobopa.

e PykoBoacTBO nonb3oBaTtens. B 3ToM JOKyMeHTe UMEOTCS NpUMepPbl MPUMEHEHUS, KOTopble
MO>HO MCMOSb30BaThb B Ka4eCTBE OTNPaBHOM TOYKM ANsi cO3aaHns cOBCTBEHHbIX obracTewn
NPUMEHEHNS.

e CnpaBoy4Hoe pykoBoAcTBO. CoOepXnUT CTaTbM C paclUMPEHHbIMY CBeAeHUsAMM 06
3KCMyaTaumm, MHPOPMaLMIO O TEXHUYECKOM 0BCIYKMBaHMUM, OnMcaHue npouenyp ycTpaHeHus:
Hernonagok 1 NoapoGHbIe onUcaHNsa KOMaH4 NPorpaMMUpPOBaHUS.

e CBepgeHus 0 NpUHaAnNeXHoOCTaAX. [JokyMeHTaUuus aAns npMHaanexHoCcTemn, AOCTYNHbIX AN
npmbopa DAQ6510.

lMocnegHue Bepcun apanBepoB N CBeAEHWS O AOMNOSNIHUTENBbHOW NOAAEPKKE CM. Ha canTe
ru.tek.com/keithley.
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP
PykoBoAcTBO no skcnnyarauvm Pasgen 1: BeegeHue

OpraHusauus pa3genoB pyKkoBoAacTBa

[laHHOe pYKOBOACTBO COCTOMUT U3 YKa3aHHbIX HIDKE pa3nenos.

Vcrnonb3oBaHue nHTepdenca Ha nepeaHen naHenu (Ha ctp. 2-1). B aTom AOKYMEHTE N3MoXeHb!
OCHOBHble CBefieHNs1 06 UCNOoMnb30oBaHWUM MHTepdenca nepegHen naHenm.

Mcnonb3oBaHue nHTepderica AMCTaHUMOHHOIO ynpasneHus (Ha cTp. 3-1). B aTom gokymeHTe
N3roXeHbl OCHOBHbIE CBeAeHNs 06 yaanéHHom CBA3N 1 ucnonb3oBaHum Beb-nHTepdenca npmbopa.
MpumMepbl NpumeHeHns (CM. Hke). B aTom pasgene npuBeaeHbl NnogpobHble NpUMepbl
ncnonbs3oBaHnsi Npudopa DAQ6510 B HEKOTOPLIX CTaHAAPTHBLIX CUTYaLUSIX.

YacTo 3agaBaemMble BoNpockl 06 ycTpaHeHur Henonagok (Ha ctp. 11-1). B aTom paspene
cofepxatcs OTBETbI Ha YacTo 3afaBaeMble BOMNPOChHI, MPU MOMOLLM KOTOPbLIX MOXHO YCTPaHWUTb
pacnpocTpaHeHHble Npobnemsbl, cBsi3aHHble ¢ npubopom DAQG510.

HanbHenwve gevicteus (Ha cTp. 12-1). B aTom pasgene cogepxartcsa cBeAeHUsi O AOMNONMHUTENbHbIX
pecypcax, KoTopble MOryT Oka3aTbCs MNoNe3HbIMU NpK Ucnonb3oBaHuy npubopa DAQ6510.

B PDF-Bepcun gaHHOro pykoBoAcTBa UMEKTCA 3aKnafku Ansa kaxagoro pasgena. lNepeyeHs
PYKOBOACTB Takke NpvMBEAEH B OrMaBfieHUN B HaYane AaHHOro pyKoBOACTBA.

[lononHuTenbHbIe CBeAeHNs O 3aknaakax cM. B cripaske ans Adobe® Acrobat® unu Reader®.

Mpumepbl npuMeHeHUA

B naHHOM pykoBOACTBE UMEKTCA NnpuMepbl NPUMEeHEHUA, B KOTOPbIX PacCKa3blBaeTCH, Kak
BbINOJNTHATb TECTUPOBAHME Npu NOMOLLM OpraHoOB yrnpaBleHna Ha nepep,HeVl naHenun, a Takke 4yepes
I/IHTep(*)eIZC ONCTaHUMOHHOrIO ynpasJieHUA. Hwxe nepeyncneHbl 3Tn obnactu NPUMEHEHUA.

BbInonHeHne OCHOBHbLIX U3MEPEHUI NPY MOMOLLIM OPraHOB YNpaBieHUs Ha NepegHer naHenu (Ha
CTp. 4-1). B aTOM pasgerne nokasaHbl OCHOBHbIE (DYHKLMM U3MEPEHUI C UCMOSNIb30BaHNEM OOHOIO
npmubopa DAQ6510 1 TecTMpyemMoro yCTponcTea ¢ ABYyMS KNEMMaMMU.

BbinosiHEHNE OCHOBHbIX OMepaunii ckaHmpoBaHus (Ha cTp. 4-1). B aTom pasaerne nokasaHbl
OCHOBHbIE OnepaLyn CKaHUPOBaHUS C UCMOMNb3oBaHNem ogHoro npubopa DAQ6510.

CkaHMpoBaHWe TeMnepaTypbl Npy NomoLLy TepMonap (Ha cTp. 5-1). B aTom pasgene nokasaH
nopsgok ncnonbs3oBaHusa npubopa DAQ6510 ans pervcTpaunm AaHHbIX CKAHMPOBAHUS
Temneparypbl Npy NOMOLLM Tepmonap.

CkaHuvpoBaHue HanpsXeHnUs NOCTOAHHOIO TOKa HM3KOro YPOBHS (Ha cTp. 6-1). B aTom pasgene
nokasaH nopsigok ncnonb3oBaHusa npubopa DAQ6510 ans TOYHOro M3MepPEHUS HaNpPsHKeHNS
MOCTOSIHHOIO TOKa B pasfnMyHbIX Auana3oHax

CkaHvpoBaHMe pPe3nCcCTOPOB Mo YEeThIPEXNPOBOAHOM cxeme (Ha cTp. 7-1) B aTom pasgene nokasaH
nopsaoK ncnonb3oBaHusa npubopa DAQ6510 ons TOYHOro namepeHnst ConpoTUBNEHUIA
MHorokaHanbHoe CKaHMPOBaHUE C KOMOUHUPOBAHHbIMU PYHKLIMAMYK (Ha CTp. 8-1). B aTom
pasgene nokasaH nopsgok ncnonssosaHusa npubopa DAQ6510 ans BbINOMHEHUSA KOMMIEKCHOMO
MHOTFOKaHanbHOro CKaHMPOBaHWSI C KOMBMHUPOBAHHLIMU PYHKLUSIMU NPY TECTUPOBAHWMN B
npoLecce NPoM3BOACTBA.

CKOpOCTHOE CkaHMpoBaHWe Ansi YBeNUYEHMS NPOM3BOANTENBHOCTM NPU TECTUPOBAHMM B NpoLiecce
npounseoacTtea (Ha cTp. 9-1). B aToM pasaerne nokasaHo, Kak NpaBuUsbHbIN BbIOOP MyrbTUNekcopa
MOXET YBENUYUTL MPOM3BOOUTENBHOCTL M COKpaTMTL 0bLLEee BpeMSA TECTMPOBAHUS.

MoHuTOpUHT Nepef ckaHupoBaHveM (Ha cTp. 10-3). B aTom pasgene nokasaH NopsaoK HAaCTPONKM
npubopa DAQ6510 anst oTCPOYKM (PYHKLIMM CKAHMPOBAHMSA 40 OOCTWKEHMS TECTOBOW Cpeaon
3aJaHHON Temneparypbl.
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Paspen 2

OOwue cBeaeHnsa o nepeaHen NaHenwu

B aTom paspgene:

O6wue cBefeHUs 0 NEPEAHEN MNAHEMMN ..........eeveeeeeeeciriieeaeenn, 2-1
TTUTAHNE MPUBOPA ...t 2-4
CEHCOPHDBIN OUCTIIIEM....cei ettt ettt e et e e 2-5
MHTepaKkTUBHbIE MPOKPYHMBAEMBIE IKPAHDI.....cceruvveeeaireeenineee 2-8

Obuwme cBegeHNs 0 MEHIO

OOwume cBegeHns o nepeaHen naHenm

Hwxe nokasaHa nepenHsis naHene npubopa DAQ6510. MNoa n3obpaxeHnem npuBeaeHbl onucaHus
OpraHoB ynpaBfeHUsl Ha NepeaHen NaHenu.

Puc. 1. NepegHasa naHenb npubopa DAQ6510
KEITHLEY DAQ6510 DATA ACQUISITION / MULTIMETER SYSTEM

‘ATektronix Company w SENSE
Q 4 WIRE

INPUT
ENTER

(©w..©w

350V 300\, MAX. 1ooov
FUNCTION PEAK

FRONT O

rRear O

TERMINALS
AMPS 3A, 250\/

POWER

BuiknioyaTenb ‘ VicnonbayeTca ANns BKMIOYEHUS UMK BbIKMIOYeHus npubopa.
POWER (MuTaHue) UTo6bI BKMIOUMTL NPUBOP, HAXMUTE BbIKIOYaTENb NUTaHNS 1
POWER HEKOTOpOE BpeMsl yaepXuBaiite ero HaxarbiM. YTobbl
BLIKMIOYMTL NPUBOP, ellle pas HaXMUTE BbIKIoYaTeNb NMTaHNS 1
HeKoTopoe BpeMs yaepxumBante ero Haxatbim. Korga npnbop
BKIMIOYEH, CBETOAMO/HbII UHANKATOP CBETUTCS 3ENEHBLIM LIBETOM,
a korza NpruBop BbIKMIOYEH — SHTAPHBIM LIBETOM.




Pasgen 2: O6uwiune cBefeHnsa 0 nepefHen naHenu

DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP
PykoBOACTBO MO aKchnyaTauum

Knasuwa HOME
(OomawHsas
cTpaHuua)

Knaeuwa MENU
(MeHro)

(MpunoxeHus)

Knaeuwa HELP
(CnpaBka)

Knaeuwa APPS @

MopTt USB

CeHCOpHbIN 3KpaH

KnaBuwa ENTER
(Beop)

Knasuwa EXIT
(Bbixopn)

Mcnonb3yeTtcs ans nepexoda Ha akpaH Home (JomaluHasa
cTpaHuua).

Mcnonb3yeTcs Anst OTKPbITUS rMaBHOrO MeHto. Mpu nomowm
3HAYKOB B [MAaBHOM MEHI0 MOXHO O0TOOpaXaTb 3KpaHbl KaHaroB,
N3MepEHUn, NpeacTaBreHnn, CUHXPOHU3aLUMK, CLLEHapUEB U
cuctembl. lononHuTeneHble cBeaeHns cM. B pasgene Obuuve
cBefeHusi 0 MeHKo (Ha cTp. 2-17).

Mcnonb3yeTcsa Ans oTKpbITUSA MEHIO MpeaBapUTENbHO HACTPOEHHbIX
cueHapveB TSP ¢ rpadunyecknmM nonb3oBaTeNbCKMM MHTepdeicom.

Mcnonb3yeTcsa Ans oTKpbITUS CrpaBku Ans 06nacT unv anemMeHTa,
BbIOpaHHbIX Ha gucnnee. Ecnv Ha MomeHT HaxaTna knasvwmn HELP
(CnpaBka) H1 ouH 0OBEKT He BblbpaH, ByayT oToOpaXeHb! obLme
CBELEHMs1 AN aKTUBHOIO B AAaHHbIN MOMEHT 3KpaHa.

Mcnonb3yeTcsa ansa coxpaHeHus gaHHbIx Oydepa YteHust n
MOMEHTarbHbIX CHUMKOB 3KpaHa Ha 3arnoMyHatoLLee YCTPOWCTBO
USB. Kpome Toro, MoXHO COXpaHsiTb CLIeHap1u Ha 3anoMuHaroLLee
yctponcTtBo USB 1 cuntbiBaTh UX C Hero. 3anoMuHaroLlee
yctponcTtBo USB gomkHo 6bITb oThopmaTMpoBaHo Anst hannosom
cuctembl FAT unu FAT32.

Mpn6op DAQ6510 ocHalleH 5-A10MOBbLIM LIBETHBIM CEHCOPHbBIM
AvcnieeM ¢ BbICOKMM paspeLleHneM. Ha ceHCopHOM akpaHe
MOXHO MONYYNTb AOCTYN K NPOKPY4YMBaEMbIM 3KpaHam 1 MyHKTam
MeHto. [locTyn K 4OMOMHUTENbHLIM UHTEPAKTUBHBIM 3KpaHaMm
MOXHO Mony4nTs nNpu nomowm knasuw MENU (Menio), APPS
(Mpunoxenus) n FUNCTION (PyHkUMS) Ha nepefHen naHenwu.
[ononHuTenbHble cBeaeHUsi cM. B pasgene CeHCcopHbIv ancnnen
(Ha cTp. 2-5).

MCI'IOJ'II:SyeTCﬂ ansa Bbl60pa BblOeJIeHHOro NyHKTa unmn ans
penakTnpoBaHuUA Coaep>XKMmMoro Bbl6paHHOFO nons.

Mcnonb3yeTtca ans Bo3BpaTta Ha npegblayLmi 9KpaH nnm ang
3aKpbITUS AUanoroBoro okHa. Hanpumep, ecnun otobpaxaeTtcs
rmaBHoe MeHto, To npu nomowwm knasuwm EXIT (Beixoa) MoxHO
BEPHYTbCS Ha akpaH Home ([omawHasa ctpaHuua). Ecnin
oTobpaxkaeTcst akpaH 6oree HU3KOro YPOBHS, HAaNpUMeEpP 3KpaH
Event Log (P)KypHan cobbiTuii), To npy nomowm knasuwm EXIT
(BbIxoa) MOXXHO BEPHYTLCH Ha 3KpPaH rMaBHOMO MEHHO.

DAQG6510-900-01Rev. A/ April 2018



DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP

PykoBogcTBO MO 3kcnnyarauuu Pasgen 2: O6uine ceBefeHnst o NnepegHe naHenm

Knasnwa @ WcnonbayeTcst Anst 0ToBpaxeHus yHKLMiA npuBopa. YTobbl
FUNCTION BbIOpaTh PYHKLMIO, KOCHUTECH €€ Ha3BaHUSA Ha JKpaHe.
(PyHKLMA)

KnaBuwa TRIGGER Mcnonb3yeTcs ans goctyna Kk napaMeTpam v onepauuvsam,
(CuHxpoHM3aums) CBSA3aHHbIM C cMHXpoHu3aumen. [dencrteue knasuwm TRIGGER

Knemmbl SENSE

(N3mepeHue)

Knemmbl INPUT

SENSE
Q 4 WIRE

[

350V
PEAK

©

LO

INPUT

(CrHXpoHM3aLwmsa) 3aBUCUT OT COCTOSIHMS, B KOTOPOM HaxoAmMTCs
npubop. JononHuTenbHble CBEAEHUS CM. B pasgene
«MepekntoyeHne mexay MetTogaMmm UsMepeHuiny B JOKyMEHTe
CrnipasoyHoe pykogodcmeo no modesiu DAQ6E510.

Mcnoneayiite knemmbl SENSE HI (M3mepeHue Beic.) 1 SENSE
LO (UamepeHune Hu3k.), a Takke knemmbl INPUT (Bxog) npu
N3MEPEHUsIX CONPOTUBMEHNS C UCMONb30BaHNEM
YETbIPEXNPOBOAHON CXEMbI, U3MEPEHUSIX TEMNEPATYpbl Npu
NOMOLLY TPEX- N YEeTbIPEXMPOBOAHBIX PE3UCTUBHbIX AaTYMKOB
Temneparypbl 1 AN uaMepeHust KoapdmumneHTa ycuneHns
HanpsKeHUsi MOCTOSIHHOTO TOKa.

Mcnoneaynte knemmel INPUT HI (Bxog Bbic.) u INPUT LO (Bxog

(Bxop) HI A HWU3K.) ANsl BCeX NU3MEPEHUIA, 32 UCKIIOYEHNEM U3MEPEHUI TOKa.
1OOJVDC
750VAC
Lo
AMPS (Tok) Mcnoneaynte nogkntodeHne AMPS (Tok) n knemmy INPUT LO
) (Bxopg HM3K.) ANs U3MepPEHNsi MOCTOSIHHOMO TOKa BENUYNHOM < 3 A
NOCT. TOKa UNun cpeaHeksagpaTNYeckon BEMMYMHbI NePEMEHHOrO
AMPS
3A, 250V TOKa ACRMS.
FASTACTING
3.0A, 250V
MepeknioyaTtensb FRONT @ Mcnonb3yeTcs Ans BKMOYEHUA KNEMM Ha nepeaHen unv sagHem
TERMINALS rear O naHenu npubopa. Npu BbIGOpe kNnemm Ha 3agHew naHenu
(Knemmb!) TERMINALS BbIMOSNHAOTCSA COOTBETCTBYIOLLME MOAKITIOYEHNSA K BCTaBNEHHOMY

Moaynto. Ecnu akTMBHbI KNEMMbI Ha NepeaHen NaHenu, CBETUTCH
3enéHbln CBETOAMOAHbIVM MHAMKaTOp. Korga akTUBHbLI KNEeMMbI Ha
3aHel NaHenu, CBETUTCS SIHTAPHbIA CBETOANOAHbLIN MHOUKATOP.
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DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP

Pazgen 2: O6uwiune cBefeHUsa 0 nepefHen naHenu PykoBOACTBO MO aKkcnayaTaumm

NMutaHue npndopa

BbInonHMB ykasaHHble HWKe aencTeus, nogknoumte npnbop DAQG510 k anekTpoceTn n BKIIUUTE
ero. Mpnbop DAQ6510 nutaetcs ot anektpoceTn HanpsbkeHnem 100-240 B n yactoTton 50 nnm

60 Nu. Mpnbop aBTOMaTMYECKM onpeaensdeT HanpsXKeHne 1 YacToTy anekTpoceTn. YbeamTech B TOM,
YTO HanpsKeHne B UCNOMb3yEMOW BaMu 3NEKTPOCETU NOAXOAMT Ans npubopa.

[nsa 0OCTMXEHNsT yKa3aHHOW B TEXHUYECKUX XapaKTePUCTMKax TOYHOCTU HEOBX0AUMO BKITHOYUTL
npmnbop DAQ6510 u nporpeThb ero B TedeHne He meHee 90 MUHYT.

MoaknioueHne Npubopa K INEeKTPOoceTU C HanpsikeHUeM, He COOTBETCTBYHOLUUM TEXHUYECKUM
XapaKTepucTukam npubopa, MoxeT NPMBECTU K BbIXxoAy Npubopa U3 cTpos U, BO3IMOXHO, K
QHHYNMPOBAHUIO rapaHTUM.

A BHVMAHUE!

B wWHype nuTtaHus, BxogsweM B KOMMNJIEKT noctaBku npubopa DAQ6510, umeeTcsA oTAeNbHbIN
NpoBoOA 3aWMTHOro 3a3eMJIeHUA, UCNOJIb3yeMbIi ANsi NOAKMTHYEeHUA K 3a3eMIEHHbIM
poseTkam. Mpu npaBUNBLHOM NOAKMNOYEHUM NPUGOPA ero Waccu CoegquHEHO ¢ 3eMNAHOMN
NIMHMEN aneKTpoceTu (Yepe3 NPOBOA 3a3eMsieHus B WWHype nuTaHusA). Ecnu He ncnonb3oBaTb
npaBUIIbHO NOAKMIOYEHHOEe 3aluTHOe 3a3emreHune (M, COOTBETCTBEHHO, 3a3eMIIEHHYIO
po3eTKy), TO B Criyyae HeMcrnpaBHOCTU BO3MOXHO NOpaXeHne 3NeKTPUYeCKUM TOKOM,
KOTOpOE MOXeT NPUBECTU K TpaBMaM UM CMepTH.

He 3aMeHANTe CHLEMHbLIN LWWIHYP NMUTAHUA LUHYPaMU C HEMOAXOAALWMMUN XapaKTepPUCTUKaAMMU.
Ucnonb3oBaHue WHYPOB NUTaHUSA C HENOAXOAALWMNMMN XapaKTepUCTUKaMn MOXeT NPUBECTH K
TpaBMaM WS CMEePTH BCIIEACTBUE MOPAXKEHUA INTIEKTPUUYECKUM TOKOM.

NMoacoeaonHeHue WwHypa NnuTaHus

IModcoeduHeHue wHypa numaHus:

1. Y6eautecb B TOM, 4TO Bbikntovatens POWER (MutaHue) Ha nepegHen naHenu HaxoamTcs B
nonoxenun O (Bbiks.).

2. TogknounTe rHe3a0BOM pasbeéMm LHypa NUTaHUS K LUTLIPEBOMY pa3bEeMy NUTaHNs NepeMeHHOro
TOKa Ha 3agHel naHenu npubopa.

3. [oaknioymTe WTbIPEBON Pa3bEM LUHYpa NUTaHUA K 3a3€MMEHHON PO3EeTKe NEPEMEHHOIO TOKa.

Bknio4yeHune n BbiKno4YeHne npnoopa DAQ6510

A BHNMAHME!

Ha nobbix BbIXOAHbIX U 3aLlUTHbIX KnemMmax npubopa MoryT npMcyTCTBOBaTb OnacHble
HanpskeHUA. YToObl He 4ONYCTUTL NOPaXeHUs INIeKTPUYECKMM TOKOM, KOTOpOoe MOXeT
NpPUBECTU K TPaBMaM UMK CMePTU, Npexae 4YeM BHOCUTb Kakue-nm6o u3MeHeHus B
coeAuHeHUsA, B NpoLecce BbINOIHEHUS KOTOPbIX BO3MOXHO NPUKOCHOBEHME K
HeU30NIMPOBaHHbIM NPOBOAHUKAM, OTKIIIOUUTE NUTaHUE NPUGopa UK CUCTEMbI
TeCTUPOBaHUA U pa3paanTe BCe KOMMOHEHTbI CXeMbl, CMIOCOOHbIE XPaHUTb 3JIEKTPO3HEPIUI0
(Hanpumep, KOHAEHcaTopPbI UNKu Kabenw).

2-4
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP
PykoBoAcTBO no skcnnyarauvm Pasgen 2: O6wue cBegeHns 0 nepegHen naHenu

NPUMEYHAHUE

Mpu paboTe ¢ HEKOTOPLIMW YyBCTBUTENBHLIMU WIW JIETKO NOBPEX4aeMbiMU TECTUPYEMbIMU
YCTPOWCTBaMU NMPOLIECC BKITHOYEHUS U BbIKITIOYEHNUS NpMBopa MOXXET CONMPOBOXKAATLCSA NEPexXoaHbIMM
CUrHanamu, KoTopble MOryT Oka3aTb BIMSIHAE Ha TECTUPYEMbIe YCTPOWCTBA UK Aaxe NOBPEeauTb UX.

Mpu UcNbITaHMSAX TECTUPYEMbIX YCTPOWCTB TAaKoro TUMNa He BbIMOSHAWTE OKOHYaTesbHbIX
NOAKMIOYEHUIN K YCTPONCTBAM, Noka npnbop He 3aBepLUMT NocrefoBaTeNbHOCTbL CBOErO 3anycka u
He nepenaéT B paboyee coctosiHKue. lNepeq BbiknoyeHnem npubopa oTKNoYMTE €ro ot
TECTUPYEMOro yCTPONCTBaA.

YTtoObl He O0NnyCTUTb KaCaHUA NioabMu1 NPpOBOAHUKOB, HAXoAALWMXCA No4 HAanpsaXXeHnem,
NOAKIMK4YeHNA K TeCTUupyemMmomy yCTpOVICTBy OOIMKHbI ObITb MOMHOCTLIO N30mMpoBaHHbIMU, a
OKOH4aTelbHble NOAKIIYEeHUA K TeCTUpyeMbiM YCTpOVICTBaM cnenyet BbINOJTHATDL TOJbKO C
ncnonb3oBaHnemM 6e3onacHbIX pa3'béMOB, He OOMyCKakWmMX KOHTaKTa KOXU C HEN30JIMPOBaHHbIMU
npoBOAHNKaMW.

HAns eknroveHus npubopa DAQ6510:
1. OTkntounTe BCe TeCTMpyeMble yCTponcTBa oT npubopa DAQ6G510.

Haxmute n yoepxusainTe Bbikntodatens POWER ([NutaHne) Ha nepegHer naHenum, 4Tobbl nepeBecTtu
€ro BO BKITIOYEHHOE MOSIOXKEHWe.

Mpw BKMtOYEHWM NpUBopa Ha ero akpaHe oTobpaxaeTcsi CTpoka cocTosiHMSA. o 3aBepLueHnn
npouecca BKIo4YeHus npmdopa Ha ero amcnnee otobpasmntcs skpaH Home (JomalwHsa ctpanuua).

Ans ebiknoyeHust npu6opa DAQ6510:

1. Haxmute n yoepxmsanTe Bbikntovatens POWER (MNutaHue) Ha nepegHen naHenu, 4Toobl
nepeBecTn ero B BbIKITIOYEHHOE COCTOSIHUE.

CeHCcOopHbIN aucnneun

Mpu NOMOLLM CEHCOPHOrO AMCNIEN, PACMNONOXEHHOro Ha NepeaHen naHenun, MoXHo 6bICTpo
nony4aTb JOCTYM K NapameTpam U3MepeHun, KoHdUrypaumm cuctembl, CBEAEHUSAM O COCTOSIHUN
npubopa n TecTMpoBaHus, uHdopmMauum B bydepe YTeHns n apyrum dyHkumsam npubopa. Ha
Aucrnnee MMeKTCS HECKONBbKO NPOKPYYNBAEMbIX 3KPAHOB, AOCTYN K KOTOPbIM MOXHO MOMYyYnTb,
npoBoas nanbLemM no nepegHen naHenu. [Joctyn K AONOMHUTENbHBIM MHTEPAKTUBHBIM 3KpaHam
MO>HO Mony4nTb Npu nomotum knasmw MENU (MeHto), APPS (IMpunoxexus) u FUNCTION
(PyHKUMS) Ha NepefHen NaHenw.

He kacainTecb CEHCOPHOro 3KpaHa OCTPbIMM MeTannM4yecKMMm npeamMeTaMmu, Hanpumep
nuHUeTamum nnum OTBépTKaMM, a TakKXxke npegmMetTamMum C TOHKMMU KOHLUaMU, Hanpumep
aBTOpy4YKamu unu KapaHgawamu. HactosatenbHo pekomeHayeTcs paboTaTb ¢ Npubopom
TONbKO nanbuamu. C ceHCOPHbIM 3KpaHOM MOXHO paboTaTb B nepyaTkax Ans YACTOro
noMeLleHuns.

BbIGOp 351IeMEHTOB Ha CEHCOPHOM 3KpaHe

Bbi6op anemeHma Ha omobpaxaeMoM 3KpaHe
e HaxmuTte HeobXxoOUMBbIN 3HAYOK Ha IKpaHe.

Bonee noapobHoe onucaHne ceHcopHoro akpaHa npnbopa DAQ6E510 cm. B pasgenax HUxe.
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DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP
Pasgen 2: O6uwire cBegeHus o nepefHer naHenu PykoBoACTBO No 3kcnnyaraumu

Monocbl NPOKPYTKK

Ha HEKOTOPbIX MHTEPAKTUBHbIX 3KpaHaX MMEKTCA OONOJTHUTENIbHbIE ONUMK, OOCTYN K KOTOPbIM MOXHO
NOJTy4nTb, TOJIbKO MNPOKPYTUB 3KPaH BHUS. B npaBon 4YaCTu TakKnX 3KpaHOB nMeeTCA NHOUKaTop
NPOKPYTKWN. YTto06bl 0T06paSVITb OONOoNHUTENNbHbIE Oonuun, nNpoBeaunTe narnbueM no 3KpaHy BBEpPX Uin
BHUI.

Ha pucyHke HWxXe nokasaH aKkpaH C NOOCOM MPOKPYTKN.

Puc. 2. lMonoca NpoKpyTKu

SYSTEM SETTINGS

Audible E

<— Tonoca

MPOKPYTKM

BBoa nHhopmauum

Mpw BIGOPE HEKOTOPLIX OMNLMIA MEHIO OTOBpaXaeTcs andaBUTHO-LMdpOoBas unu umdposas
KnaeuaTtypa, Npy NoMoLLM KOTOPOW MOXXHO BBOAMTL MHGbOpMaUmMo. Hanpumep, npy co3ganunm dydepa
YTEeHVS Ha NepeaHer NaHenn oTobpaxaeTcs KnaBuaTypa, Kak nokasaHo Ha PUCYHKE HUXeE.

Puc. 3. KnaBuatypa Ha nepegHen naHenu npuéopa DAQ6510 gna BBoga uHdopmaumm

Buffer Name

| o] s[ef7]s]s]o ey

< EE!!!!E!!EEI_! )
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP
PykoBoAcTBO no skcnnyarauvm Pasgen 2: O6wue cBegeHns 0 nepegHen naHenu

Mo>XHO BBOAMTb MHGOPMALMIO, Kacasick 3KpaHa U BblbMpasi CMMBOJSIbI MU ONUUK Ha andaBuUTHO-
undpoBol Unu umdpoBoi knaenaType. MoxHO NepemellaTb Kypcop B Nnosie BBoAa, kacasicb 3kpaHa.
Kypcop GyaeT nepemelLaTbCsi B TOUKY NOMsS BBOAA, KOTOPOW Bbl KOCHYIUCD.

PerynMpOBKa APKOCTN U ANMMepPa NoACBETKHA

MOXXHO OTperynupoBaTtb SpKOCTb CEHCOPHOro Aucnnes u kKHonok npnéopa DAQ6510 Ha nepegHen
naHenu nunm Yyepes nHTepenc oUCTaHUMOHHOro ynpasneHms. Kpome Toro, MOXXHO HacTpOUTb
NOACBETKY Tak, YTOObl ee APKOCTb YMEHbLUANnach No NCTEYEHN 3aJaHHOr0 BPEMEHN OTCYTCTBUS
aKTMBHOCTM Ha nepeaHen naHenu (3ToT napameTp MOXHO HAaCTPOUTb TONBbKO Ha Aucnnee,
pacnonoXeHHOM Ha nepegHen naHenu). NapaMeTpbl NOACBETKW, HACTPOEHHbIE Ha aucnnee
nepegHen nNaHenu, COXpaHaTCa Npy nepesanycke Unun nocne BbIKMYEHUS U BKITOYeHNs npubopa.

NPUMEYHAHUE

Cpok cnyx0bl 3KkpaHa 3aBUCUT OT BPEMEHM, B TEYEHNE KOTOPOro OH paboTaeT Ha MOJTHOW APKOCTM.
YeM BbiLLE APKOCTb 3KpaHa U YeM [orblue OH paboTaeT Npu Takon SPKOCTU, TEM MEHbLLE CPOK ero
CnyxoObl.

Pezaynupoeka sspkocmu nodceemku Ha nepedHel naHenu:
1. Haxwmurte knasuwy MENU (MeHio).
2. B pasgene System (Cuctema) Boibepute nyHKT Settings (lMapameTtpsbl).

3. Bbibepute nyHkT Backlight Brightness (Apkoctb nogceeTtku). OTKpoeTcst ANanoroBoe OkHO
Backlight Brightness (ApkocTb noaceeTku).

4. HactponTe nogceeTky, nepeTawius NON3yHOK.
5. Haxwmute kHonky OK.

Hacmpolika dummepa nodceemku Ha nepedHel naHenu:
1. Haxwmwute knasuwy MENU (MeHio).
2. B pasgene System (Cuctema) Bbibepute nyHKT Settings (MapameTpsbl).

3. Bbibepute nyHkT Backlight Dimmer (Oummep nogceeTkmn). OTKpOeTCA ANanoroBoe OKHO
Backlight Dimmer (Qummep nogceeTku).

4. BblbepuTe napameTp gummepa.
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DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP

Pasgen 2: O6uwire cBegeHus o nepefHer naHenu PykoBoACTBO No 3kcnnyaraumu

NMpocmoTp coobLeHnin o cobbITUAX

B npouecce akcnnyatauum 1 nporpammmpoBaHus npubopa Ha gucniee nepegHei naHenym MoryTt
KpaTKOBPEMEHHO 0TODpaxaTbCsl pasfnyHble COObLLEHMS. DTO MOryT BbITb MHOPMALIMOHHbIE
coo0LLeHuns, NpeaynpexaeHnst unu ysegomMneHuns o6 owmnbkax. CeegeHnst o coobLLeHNsiX O
cobbITHAX cM. B pasgene «Mcnonb3oBaHue xypHana cobbiTuii» B JokymeHTe CripagoyHoe
pykosodcmeo no modesnu DAQ6E570.

Puc. 4. Mpumep cooblueHnst 0 COOLITMM Ha NepeagHeN NaHenu

Error

The value entered 220 is beyond
allowed range, -210 to 210.

MHTepakTUBHbIE NPOKPY4YMUBaEeMble IKpaHbI

Ha ceHcopHom gucnnee npubopa DAQ6510 moryT oTobpaxaTbCs pasHble akpaHbl. JocTyn K HAM
MOXHO MONYYMTb, MPOKPYYMBAsS NanbLEM HKHIOK YacTb AUChes BNEBO uUnu Bnpaso. Hke
OMNMCaHbl ONuUMK, AOCTYMNHbIE HA MPOKPYYMBAEMbIX SKpaHaX.

CTpOKa 3aroJioBKOB NpoKpy4dYnBaemMoro aKkpaHa

B cTpoke 3aronoBKOB NMPOKPYYMBaEMOro 3kpaHa MMETCS yKadaHHbIe HUKE OMLMU.

Puc. 5. NpokpyunBaembie 3kpaHbl npuoopa DAQ6510: cBEPHYTbIM U Pa3BEPHYTbIN
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP

PykoBoACTBO MO aKcnnyaTaumu Pasgen 2: O6wme cBegeHns o0 nepegHen naHenu
# | OKpaHHbIN aNeMeHT OnucaHue
1 | Mngukatop ceépHyToro | Ytobbl CBEPHYTL NPOKPYYMBAEMbIA 3KPaH, NPOBEANTE ManbLeM BHI3 N0
3KpaHa aucnneto.
2 | Wngnkartop Kaxpasa Touka npeacraBnsdeT OAMH MPOKpyYnBaeMmbln akpaH. Ecnn nposecTtu
NPOKpPy4YMBaeMoro nanbLeM no 3KpaHy BrieBO MW BNpaBo, Apyras To4ka M3MEHUT LBeT,
3KpaHa yKasblBasl, Kakon 9KpaH 13 nocrnenoBaTernbHOCTM 3KpaHOB oTobpaxkaeTcs.

BbIGepuTe COOTBETCTBYIOLLYHO TOYKY, YTOObLI NEPENTN Ha HYXHBbI
NPOKPY4NBaEMbI 3KpaH, He BbINOJIHAA NPOKPYYMBAHUS.

3 | Apnbik Calculations Mpy nomoLm 3TOro sipnbika MOXXHO OTKPbITb MeHto CALCULATION SETTINGS
(BbluncneHnus) (MapameTpbl BblYMCREHUIA). DTOT SPIbIK OCTYNEH TONbKO Toraa, Koraa ans
napameTtpa TERMINALS (Knemmbl) BoiGpaHo 3HadyeHne FRONT (MepeaHue).

E

4 | Apnbik Measure Settings | lMpy nomoLuy 3Toro sprbika MOXHO OTKpbITb MeHio MEASURE SETTINGS
(MapameTpsbl (MapameTpbl n3mepeHuit) Ans BolbpaHHON YHKUMW. DTOT SpIbIK JOCTYNeH
N3MepeHnin) TonbKo Toraa, korga ans napametpa TERMINALS (Knemmbl) BeiGpaHo
3HayeHne FRONT (MepepHwue).

&

5 | WHgukaTop Restore YKasbIBaeT, YTO MOXXHO 0TOOpa3nTb NPOKPYYMBAEMbI IKpaH, NPOBEAs
(BoccTaHoBUTb) nanbLemM BBEPX MO AUCTIIEH.
6 | Apnbik Graph (Fpadwuk) | Mpu nomoLm 3Toro siprbika MOXHO 0To0pa3uTb akpaH Graph (Mpaduk).
o)
Apnebik Channel Settings | He nokasaH. MNpu nomoLum aToro sipnbika MoxHO oTobpas3ntb akpaH CHANNEL

|

(

apaMeTphbl kaHarna) SETTINGS (MapameTpbl kaHana).

]
Apnbik Scan He nokasaH. Npy nomMoLLy 3TOro Apnbika MOXHO oTo6pa3nTb akpaH SCAN
(CkaHnpoBaHue) (CkaHvpoBaHue).

7

e
Apnbik Channel control He nokasaH. [Npy nomMoLum 3TOro Apnbika MoXHo oTobpa3nTb akpaH CHANNEL
(YnpaBnenue kaHanamun) | CONTROL (YnpaBneHue kaHanamm).

o} o
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DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP

Pazgen 2: O6uwiune cBefeHUsa 0 nepefHen naHenu PykoBOACTBO MO aKkcnayaTaumm

MpokpyunBaembin akpaH FUNCTIONS (PyHKUUN)

Ha npokpy4ymBaemomM akpaHe FUNCTIONS (®PyHkumm) BbigeneHa BoibpaHHast B AaHHbIA MOMEHT
bYHKUUSI UIBMEPEHUS, 1 MOXHO BbIOpaTh Apyryto OyHKLMIO.

Puc. 6. MpokpyunBaembinn akpaH FUNCTIONS (®yHKuuK)

Local defbuffer1 ] No Script CONT & A

+000.0475 mV
| Auto |

| Temp |
m
| Ratio |

MpokpyunBaembin akpaH SETTINGS (MapameTtphbl)

Ha npokpyunBaemoM akpaHe SETTINGS ([MapameTpbl) MOXHO NOnyyYnTb AOCTYN C NepeaHern naHenu
K HEKOTOpbIM NapameTpam npubopa Ansi BelopaHHON OyHKLMM n3mepeHuin. Ha aTom akpaHe
oToBpaxalTcs TeKyLLMe NapameTpbl, U UX MOXHO U3MEHUTb. [lepeyeHb JOCTYMHbLIX NapameTpoB
3aBMWCUT OT TOTO, Kakas YHKUNS U3MEPEHUIA aKTMBHA B AaHHbI MOMEHT.

Puc. 7. NMpokpyunBaembin 3kpaH SETTINGS (MapameTphl)

YToObI OTKMHOUNTL UK BKITHYNTL KAKOM-NMOO0 NapameTp, HaXKMUTE Ha (braxok psgom ¢ HUM, YToObI B
Hem oTobpaancs cMMBon X (NapameTp OTKIMIOYEH) Unu ranoyka (napamMeTp BKIOYEH).
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP
PykoBoAcTBO no skcnnyarauvm Pasgen 2: O6wue cBegeHns 0 nepegHen naHenu

MpokpyunBaembin akpaH STATISTICS (CtatucTtuka)

Ha npokpy4ymBaemoM akpaHe STATISTICS (Ctatnctmka) otobpaxatoTcs CBEAEHUSA O NOKa3aHUsAX B
aKTMBHOM Oydepe uteHus. Ecnn Bydep YTeHMsa HacTPOEH Tak, YTO OH HEMPEPLIBHO 3aMofHAETCs, a
cTapble JaHHblE Mepe3anncbiBaloTCsl HOBbIMK, TO B cTaTUCTHKe Bydhepa yumTbiBaOTCS OaHHbIE,
KoTopble Oblnv nepesanucaHbl. YTobbl NONy4YMTb CTATUCTUKY, HE BKIOYAIOLLYH0 Nepe3anncaHHble
OaHHble, ykaxute 6onbLion pasmep dydepa, 4Tobbl MocrnegHUn Mor BMECTUTbL BCE NOKa3aHus,
nonyyaemble B pe3ynbTaTe BbINOSIHAEMbIX M3MepeHuin. Ha aTom akpaHe ecTb kHornka Clear Active
Buffer (Ounctntb akTMBHbIN Bydhep), NpyM NOMOLLU KOTOPON MOXHO YAANUTb AaHHbIE U3 aKTUBHOIMO
Bydepa uTeHus.

Puc. 8. NMpokpyunBaembin 3kpaH STATISTICS (Ctatucrtuka)

Local defbuffer1 1 No Script CONT ++ iy

+000.0084 mV
oy T

- . =
+387.2056 pV 7205 rdgs

+46.37908 pV
23.83666 pV

-000.1462mV .
+000.2410 mV _ear ctive Buffer

DAQ6510-900-01Rev. A/ April 2018 2-11



DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP

Pazgen 2: O6uwiune cBefeHUsa 0 nepefHen naHenu PykoBOACTBO MO aKkcnayaTaumm

MpokpyunBaembin akpaH SECONDARY (BcnomoraTtenbHbIin)

Mpu nomowwm npokpyunsaemoro akpaHa SECONDARY (BcrnomoraTternbHbIn) MOXHO oTobpaxaTb
pe3ynbTaThbl ABYX U3MEPEHUIA HA AMCNIIee NepeaHen naHenw.

YTtobbl Ha4aTk OTOOpaXkaTb BTOPOCTENEHHbIE M3MepeHusl, BbiIoepute nyHKT Second Function (Btopas
dyHKuus), a 3aTem NyHKT Secondary Measure (BTopocteneHHoe namepeHune). BropocteneHHbsle
N3MepeHns OOCTYMHbl TONbKO B pexumax Continuous Measurement (HenpepbiBHOE namepeHne) un
Manual Trigger (Py4Has cnHxpoHmn3aums). 3Ta PyHKUMS AOCTYMNHA TONbLKO Ha NepegHen naHenm
npubopa.

Cwm. pasgen «OTobpaxeHue pesynbTaToB ABYX PYHKUMIN n3MepeHusi» B AokymeHte CripagoyHoe
pykosodcmeo rno modesiu DAQ6510.

Puc. 9. NpokpyunBaembin akpaH SECONDARY (BcnomoratenbHbin)

Local defbuffer1 1 No Script CONT ¢

-00.000515 pA

00004773 mV

NPUMEYHAHUE

B 3aBMCKMMOCTY OT TOrO, Kakue yHKUMM BbibpaHbl, B NMprGope MOXET LenkaTtb pere. 1o
npoucxoauT, Koraa npubop nepekrtoyaeTcs Mexay pasHbIMU TUnamu namepeHuin. Ecnin ucnonbsosatb
PEXMM BCMOMOraTesbHbIX U3MEPEHUIA ANUTENbHOE BPeMs, 3TO MOXET COKpaTUTb CPOK CIYXObl pere.
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP
PykoBoAcTBO no skcnnyarauvm Pasgen 2: O6wue cBegeHns 0 nepegHen naHenu

MNMpokpyunBaembin akpaH USER (Monb3oBaTenb)

Ecnu sanporpammupoBaTth Nofb30BaTENbLCKUIA TEKCT, OH OyAeT oToGpaxaTbCs Ha MPOKPYYMBAaEMOM
akpaHe USER ([Monb3oBaTens). Hanpmumep, MoxHO 3anporpammupoBats npubop DAQG510 Tak,
4yTOObI Ha ero gucnnee otobpaxanockb coobLleHMe O TOM, YTO BbINOMHSETCS UCTblITaHue. CM. pasgen
«HacTtpowika coobweHunsa ansa npokpydmnBaemoro skpaHa USER (Monb3oBartenb) B JOKYMeHTE
CrnipasoyHoe pykogodcmeo o modesiu DAQ6510. DTOT NpoKkpyunmBaemMbI akpaH oTobpaxaeTcs,
TONbKO ecrnu 6bin 0TobpaXkeH nonb3oBaTenbCkun TekcT. CM. pasgen «HacTtpowika coobweHus ans
npokpy4msaemoro akpaHa USER (lMonb3oBatens) B AokymeHTe CripagoyHoe pykogeodcmeo o
modenu DAQ6510.

Puc. 10. NMpokpyunBaembin 3kpaH USER (Monb3oBaTensb)

defbuffer1 ] No Script

+000.06277mV

A

MpokpyunBaembin akpaH GRAPH (I'pacpumk)

Ha npokpyunBaemom akpaHe GRAPH (padmk) oTobpaxkaeTcs rpachmnyeckoe npeacrasneHne
NnokasaHWN, XpaHsALLMXCS B BbIDpaHHOM B JaHHLIN MOMEHT Bydepe YTeHus.

Puc. 11. NMpokpyunBaembinn akpaH GRAPH (I pacumk)

defbuffer1 |

+280.0pV

+196.0pV
#1200V
+028.0pV
-056.0pV

-140.0pv
3.108ks 3.109ks 3.110ks 3.111ks 3.112ks 3.113ks 3.114ks 3.115ks 3.116ks 3.117ks
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DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP

Pazgen 2: O6uwiune cBefeHUsa 0 nepefHen naHenu PykoBOACTBO MO aKkcnayaTaumm

YT106bI 0TOGpa3nTb rpadpmk B MOSIHOSKPAHHOM PEXUME U MONYYMTb AOCTYN K Er0 NapaMeTpam,
HaXXMUTE Ha 3HaYoK rpadmka B MpaBoM YacTu 3arofoBka NPOKPY4YnMBaEMOro akpaHa. Kpome Toro,
MOXHO 0TOBpa3nTb NONHOMYHKLMOHaNbHbINM 3kpaH Graph ("paduk), Haxxae knasmwy MENU (MeHto)
n Bbidpae nyHKT Graph (paduk) B pasgene Views (lMpeacraBnexus).

JononHutenbHble cBeAeHWs 0 rpadhmyeckoM 0TOOPaXKeHUM pe3ynbTaToB UBMEPEHUI CM. B pasaene
«I'pacbmyeckoe otobpaxkeHne» B gokymeHTe CripagoyHoe pykoeodcmeo ro modesiu DAQ6510.

2-14

DAQG6510-900-01Rev. A/ April 2018



DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP
PykoBoAcTBO no skcnnyarauvm Pasgen 2: O6wue cBegeHns 0 nepegHen naHenu

MpokpyunBaembin akpaH SCAN (CkaHnpoBaHue)

Ha npokpyunBaemom akpaHe SCAN (CkaHMpOBaHWE) MOXHO NOMYYUTb AOCTYN C NepeaHen naHenu K
hYHKUMAM CO34aHMsA onepawunii CKaHUPOBaHWS, UBMEHEHMS MAapaMeTPOB CKaHNMPOBaHWS, 3anycka
CKaHMPOBAaHWUS, BbIMOSTHEHNSI CKAHMPOBAHMS B MOLLIArOBOM pPeXume 1 0To6pasuTb pesyrnbTaThl
ckaHupoBaHusi. KpoMe Toro, MOXHO COXpaHWUTb pe3ynbTaTbl CKAaHMPOBAHMS HA 3aNOMUHAIOLLIEM
ycTponctese USB.

3Ha4yoK B NpaBO YacTU CTPOKM 3arofioBKOB NMPOKPY4YMBAEMOro 3KpaHa — 3To Aprblk MeHo Channel
Scan (CkaHupoBaHue kaHana). Kpome toro, B MmeHto Channel Scan (CkaHupoBaHue KaHana) MOXHO
co3a4aTth onepaumio CKaHMPOBaHMSA U U3MEHUTL €€ NnapameTpbl.

[ononHuTenbHble CBEAEHNSI O TOM, kKak 0TOBpa3nTb 3KpaH NpeaBapuTeENbHOrO NpocMoTpa
CKaHMPOBaHUS UMK 3anyCTUTb CKaHNPOBaHMWe, cM. B pasgene MeHto Channel Scan (CkaHnpoBaHue
kaHana) B JokymeHTe CripagoyHoe pykogsodcmeo no modesnu DAQ6E510.

NPUMEYHAHUE

3107 9KpaH O0CTyneH, TONbKO eCnu Bbl6paHbI 3aaHne KrnemMmmbobil.

Puc. 12. NMpokpyunBaembin akpaH SCAN (CkaHMpoBaHue): nepBOHaYanbHoe NpeacTaBrieHne

Local defbuffer1 No Script IDLE == iv

+000 01 83 mV

Build Scan

Puc. 13. MpokpyuuBaembin akpaH SCAN (CkaHMpoBaHue): pe3ynbTaTbl CKAHMPOBaHUA

Local defbuffer1 Mo Script IDLE == iv

0000415 mV

Mo overflows
Within limits

e Jswewuss
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DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP
Pasgen 2: O6uwire cBegeHus o nepefHer naHenu PykoBoACTBO No 3kcnnyaraumu

Ha npokpyunBaemom akpaHe SCAN (CkaHMpoOBaHUE) UMEIOTCS YKa3aHHbIE HVXKE OMNLUW yNpaBreHus.

KHonka Onucaxne

Build Scan (Co3gaTtb | 1P MOMOLLM 3TOM KHOMKU MOXHO 0TOGpa3unTh akpaH SCAN
onepauuio (CkaHunpoBaHue), Ha KOTOPOM MOXHO HaCTPOUTL HOBYIO OMepaLuio
CKaHVWpoBaHMA) CKaHNpoBaHs.

PepaktupoBaTh Mpy NOMOLLIM 3TOW KHOMKN MOXHO 0TOBpa3nTb akpaH SCAN

(CkaHupoBaHwue), Ha KOTOPOM MOXHO U3MEHWUTL NapameTpbl
onepauum ckaH1poBaHUsI.

Save to USB Mpn NOMOLLM 3TOW KHOMKM MOXHO COXPaHUTb AaHHble U3 Bydepa
(CoxpaHuTb Ha USB) |“4TeHus ckaHuposaHus B CSV-thann Ha 3anommHatowem
yctpoiictBe USB.

Start Scan OTa KHOMKa 1cnomnb3yeTcs Ans 3anycka CKaHNMPoBaHUs.

(3anyctutb
CKaHMpoOBaHue)

Step Scan KHonka nowarosoro (KaHaJ'I 3a KaHaJ'IOM) CKaHupoBaHua.

(Mowarosoe
CKaHMpoBaHue)
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP
PykoBoAcTBO no skcnnyarauvm Pasgen 2: O6wue cBegeHns 0 nepegHen naHenu

Obwune cBegeHUsA 0 MEHIo

YToObl OTKPLITh rMaBHOE MeHto, Haxmute knaesuwy MENU (MeHto) Ha nepegHen naHenu npubopa
DAQ6510. Ha pucyHke Hke nokasaHo, kKak OpraHM3oBaHo rnasHoe MeH. Onunm U3MeHsTCS B
3aBMCMMOCTM OT TOrO, Kakon Habop kneMm BblbpaH — nepegHuii Unn 3agHun.

Puc. 14. T'mnaBHoe meHto npubopa DAQ6510, BbIOpaHbI nepeaHne KNeMmbl

Channel Measure Views Trigger Scripts System

Channel Measure Views rigger Scripts System

=

MaBHOE MEHIO BKMNIOYAET BIOXKEHHbBIE MEHIO, KOTOpPbIE NOMEeY€eHbl 3€néHbIM LIBETOM B BerHEIZ 4Yyactm
aucnnes. Ecnn BbI6paTb KaKyPO-J'IM6O onuuo BO BIIOXEHHOM MEHI0, OTKPOETCA VIHTepaKTMBHbIIZ 9KpaH.
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DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP
Pasgen 2: O6uwire cBegeHus o nepefHer naHenu PykoBoACTBO No 3kcnnyaraumu

MeHto Channel (Kanan)

B meHto rpynnbl Channel (KaHan) MoXHO HacTpouTb KaHarbl U onepauni CKaHUPOBaHUS, a Takke
yNpaBnsTb UMW Ha NepeaHen naHenu.

Bo BnoxeHHom meHto Settings (IMapameTtpbl) B meHto Channel (KaHan) MoxHO
BbIOpaTb U HACTPOUTL KaHarbl.

Bo BnoxeHHoM meHto Control (YnpasneHue) B meHto Channel (KaHan) cogepxatcs
ONuUMY OTKPBITUS U 3aKPbITUS KaHanoB.

Bo BnoxeHHoM MeHo Scan (CkaHunpoBaHue) B MmeHto Channel (Kanan) cogepxatcs
OnuMM HAaCTPOWKM 1 3anycka ornepauuin ckaHnpoBaHus. [epeyeHb onuun BKNoYaeT
PYHKLMIO ynpaBneHus rpynnamu. [pynnbl npeactaBnstoT cobor KaHanbl, KoTopble
pacnonoXxeHbl NOCNeAoBaTENbHO M K KOTOPbIM MPUMEHEHA OAHa U Ta e PyHKUUS.

MeHio Measure (U3mepeHue)

B meHto rpynnbl Measure (MamepeHne) MOXHO BblibpaTb, HACTPOUTb M BLIMNOMHWUTL Onepauun
n3mMepeHuns Ha nepegHen naHenu. Cogep)xaHne MeH0 3aBUCUT OT TOrO, Kako Habop Knemm BbibpaH.

Ecnu ebi6paHbi nepedHue KieMmbi:

B meHto QuickSet (BbicTpas HacTponka) MOXHO U3MEHUTb DYHKLMIO N HACTPOUTb
eé nosefeHue.

Bo BnoxeHHoM meHto Settings ([MapameTpsl) B meHo Measure (M3mepeHne)
copepxaTtcs napaMeTpbl As BbIOpaHHOWM B JaHHbLIA MOMEHT (hyHKUUN U3MEPEHWNA.
NaeHTuduumnpoBaTth (PYHKLMIO MOXHO NpU NOMOLLN naeHTudukaTopa dyHKUnn,
pacnosioXeHHOro B NpaBoOM BEpPXHEM Yriy MeHi0. lNepeyeHb 4OCTYMHbIX
napamMeTpoB 3aBUCUT OT TOrO, Kakasi PyHKLUSA BbiOpaHa Npu HaXkaTuv KNaBuULLIK
FUNCTION (®PyHKuMs) Ha nepegHen naHenw.

B meHto Calculations (BbluncneHust) HaxogaTcsl NnapameTpbl, KOTOPbIE ONPeaensoT
crnocob 06paboTkM 1 Bo3BpaTa MHOpMaLmMm, NONy4YEHHON B pe3ynbTaTe U3MEPEHWI.
Calculations

B meHo Reading Buffers (bydepbl 4TeHns1) MOXXHO 0TOBpasmTb CNNCOK
cyLliecTBytoLMX OydepoB UTeHUs 1 BbIOpaTe OAUH U3 HUX B KAYECTBE aKTUBHOIO.
SSBFERIEE KpoMe Toro, Ha 3TOM 9KpaHe MOXHO CO3/1aBaTb, COXPaHATh, YAansaTh U ounLaTh
Bydepbl, a Takke U3MEHHATL UX pa3mepbl.

Ecnu ebibpaHbl 3a0HuUe KileMMbI:

B meHio Reading Buffers (Bydepbl 4TeHMSA) MOXHO 0TOOpa3nTb CIMCOK

—_ cyLecTByoLLMX OydhepoB YTEHMS N BbIOpaTb OOUH U3 HUX B KAYECTBE aKTUBHOTO.
Reading Buffers Kpome Toro, Ha 3TOM 3KpaHe MOXHO co3fjaBaTb, COXpaHATb, yAanaTb 1 ounaTb
Oydepbl, a Takke U3MEHSATb UX pa3mepbl.
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP
PykoBoAcTBO no skcnnyarauvm Pasgen 2: O6wue cBegeHns 0 nepegHen naHenu

MeHio Views (MpencrtaBneHus)

B rpynne meHtio Views (MpencrasneHunsi) MOXHO BbliGUpaTh, HacTpamBaTb M 0ToGpaxaTb AaHHbIE,
cobpaHHble NpU BbINMONHEHNUWN onepauunii UsMepeHus.

Mpu nomowm meHto Graph (I"'padmk) MOXHO OTKPbITb 3KpaH, HA KOTOPOM
oToGpaxkaeTcs rpadumk pe3ynbTaToB U3MepeHnii B BbIOpaHHbIX Oydepax uTeHus B
BMAE KpMBbIX. Ha 3TOM 3KpaHe eCTb BKNaaku, Npu NOMOLLU KOTOPbIX MOXHO
HacTpouTb oToBpaxkeHne rpaduka.

Kpome Toro, Ha 3TOM 3KpaHe MOXHO BbiOpaTb PEXMM CUHXPOHM3ALIMN U
WHMLMMPOBATb MOAENb CUHXPOHMU3ALIUM.

B meHio Histogram (Mmctorpamma) MoxHo rpacdmyeckn otobpasutb

, , pacnpeferneHue AaHHbIX, MOMYYEeHHbIX B pe3ynbTaTe n3mMepeHnin U HaxoasLuxcs B
Histogram BbIGpaHHOM Bydepe YTeHnsi. Ha aToM akpaHe ecTb BKIagKW, Npy NOMOLLM KOTOPbIX
MO>HO HacCTPOWUTb FMCTOrpaMmy.

Mpu nomowm meHo Reading Table (Tabnuua nokasaHmin) MOXXHO oToGpaxaTb
[AaHHble, XpaHsimecs B BbibpaHHOM Bydepe yYTeHus.

MeHio Trigger (CuHxpoHu3sauus)

B rpynne mento Trigger (CMHXPOHU3aLMA) MOXXHO HACTPOUTL MOAENb CUHXPOHU3aUMKN Ha NepeaHen
naHenu.

B meHio Templates (LLabnoHbl) MOXHO BbIOpaTh 04HY U3 NpeaBapuUTENbHO
3anporpaMmMmnpoBaHHbIX MoAernen cuHxpoHmsauun. Mpu Bbibope wabnoHa
napameTphbl, KOTOPblE MOXHO Yka3aTb Assi 3Toro wabnoHa, otobpaxatoTcs B
HWXHEN YacTu aKpaHa.

B meHto Configure (Hactporika) MOXXHO 0TOOpa3uTb U M3MEHUTb CTPYKTYPY U
napameTpbl MOAENN CUHXPOHU3aLuN. Kpome Toro, MOXHO oTcnexusaTtb paboTy
mMoenn CUHXPOHU3aunn.
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DAQ6510 Cucrema perncrpaums AaHHbIX/MynNbTUMETP

Pazgen 2: O6uwiune cBefeHUsa 0 nepefHen naHenu PykoBOACTBO MO aKkcnayaTaumm

MeHto Scripts (CueHapum)

B meHto Scripts (CueHapumn) MOXHO HacTpavBaTb M 3arnyckaTb CLEHapuU1, a Takke ynpaBnsTb UMW Ha
nepepgHen naHenu. CueHapum — 3To GIOKU KOMaHA, KOTopble NPUGOP MOXET BbIMOSHSATL B Ka4YecTBe

€IMHOM rpynnbl.

MeHio Run ([yck) cogepXXuT CrMCOK CLieHapueB, KOTOpble MOXHO BblOpaTh A1is
HemMefneHHoro 3anycka. Kpome Toro, MoXHO CKONMpoBaTh Kakon-nnbo cueHapuii B
CUEeHapui, KOTOPLIN BbINONHAETCS KaXKabl pas, Koraa BK4vaeTcsa nutaHue
npubopa. MoXHO MCnonb30BaTh CLEHapuK, KOTOPbIE XPaHATCS Kak B npubope, Tak
1 Ha 3anomMuHatoLem yctporictee USB.

B meHio Manage (YnpaBneHue) MOXXHO KONMpoBaThb CLEeHapum Kak B npubop unu Ha
3anomuHatoLee yctponcteo USB, Tak 1 n3 Hux. Kpome T0ro, MOXHO yaandatb
cueHapum 13 npubopa unu ¢ 3anomMmuHatoLlero yctponctesa USB.

B meHto Save Setup (CoxpaHunTb HAaCTPONKY) MOXKHO COXPaHUTb CIUCKM TEKYLLINX
napameTpoB M KOHUrypaLmm npudopa B cLieHapuii KoHurypaummn. 3ToT cLeHapui
MOXHO MCMONb30BaTh ArS BOCCTAHOBIIEHWS NapamMeTpoB.

Mpu nomowwm onuun B meHo Record (3anncb) MOXHO 3annceiBaTb AEACTBUS
Nnonb3oBaTeNs U XpaHUTb UX B BUAE MaKpocLieHapusi. ATOT CLLEeHapUin MOXHO
3anycTuUTb 1 YNpaBnaTe UM, KakK 1 MobbIM APYrMM CLeHapueMm, Npu NoOMOLLM ONuni
B MeHto Scripts (CueHapum) nnm komaHg aUNCTaHUMOHHOro ynpaeneHust. Obpartute
BHMMaHME Ha TO, YTO COXPAHSIOTCS TOSNIbKO NMapameTpbl; HaXXaTUs KnaBuLL 1 onuuu,
MMEKLLNECS TONbKO Ha NepeaHen NaHenn, He COXPaHSITCS.

MeHio System (Cuctema)

Mpy nomMoLm pasnnyHbIX MeHI0 13 rpynnebl System (Cnctema) B rmaBHOM MEHIO MOXHO HACTPOUTb
obuwme napameTpbl Nnpubopa Ha nepegHen naHenu npubopa DAQ6510. Cpegu aTMX NnapamMeTpoB
UMeTCS NapameTpbl KypHana cobbiTUiA, CBSI3WN, NOACBETKW, BPEMEHW M Naporsi, kKannbposku, a
TaKkke MHopmMauun 1 ynpasneHus.

Communication

B meHio Event Log (>KypHan cobbITuin) MOXXHO NPOCMOTPETL U yAanuTb 3anvcu
XypHana cobbituin. Kpome Toro, MOXHO ykasaTb, kakme cobbiTusa cnegyet
oTobpaxaTb U perucTpnpoBaTh B XXypHane.

B meHio Communication (CBs3b) MeeTca Habop BKNagok C napameTpamu CBA3W.
Ha Gonbluert YacTv BKagok coaepaTcs napameTpbl, 3Ha4eHNs1 KOTOPbIX MOXHO
N3MEHHATD.

B meHto Settings ([MapameTpbl) HaxoasaTcsa obwue napameTpbl npubopa. Cpeau
HUX MapameTpbl 3yMMepa 1 LLEMYKOB MPU HaXXaTun KraBuL, SPKOCTU U Tanmepa
NOACBETKW, BPEMEHU U AaThbl, YPOBHSA 4OCTyNa K cucteme, napons n goopmara
nokasaHumn.

2-20
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP
PykoBoAcTBO no skcnnyarauvm Pasgen 2: O6wue cBegeHns 0 nepegHen naHenu

B meHto Calibration (KannbpoBka) MOXHO 3anycTuTe aBTOMaTUYECKYIO KannbpoBKy
Unu ynpaenaTtb eto. [py noMoLy aBTOMaTUYECKON KanMbpoBKN MOXHO YCTPaHUTb
Calibration OWNBKM N3MEPEHUI, BbI3BaAHHbLIE BIIUAHWEM TEMMEPATYPbl U BPEMEHM Ha
KOMMOHEeHTbI. Kpome TOoro, MoXHO NMPOCMOTPETh CBEAEHNS O 3aBOACKOM
perynmpoBke 1 faTtax NnoBepok.

Mpu nomowm meHto Info/Manage (MiHdopmaums n ynpaBneHue) MoxXHO
oTobpa3nTb CBeAEHUs 0 BEPCUM U CEPUMHOM HOMEpE, a Takke O napameTpax
MUKponporpaMmmHoro obecnedeHnst npubopa n yHkumm cbpoca.
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Ucnonb3oBaHue nHTepdenca ANCTaHUNOHHOIO
yrnpaBrieHus

B atom paspgene:

WHTepdencol AN YAANEHHOM CBABM .........ueeeeeeeeaaiiiiieeaaaaeenaene 3-1
MopaepxuBaemMble NHTEPENChl ANCTAHLMOHHOIO

YIAP@BIIEHUS ..ottt ee ettt e e 3-2
CBA3b MO JNOKANBHOM CETM ..eeeeeeeeeiiiiiieeeeeeeiieeeeeee e e eeianneeeaae s 3-2
CBASb UEPEB USB ..o 3-5
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OnpepeneHne Habopa koOMaHg, KOTopble NpeanonaraeTcs
VICTIOSTBBOBATD tevvvuuneeeeeiriruiieeeeeeeersnneeeeeseessanaeaeeessessnnaaaaeeees 3-19

UHTepdhenncbl ana yaanéHHOM CBA3MU

Mo>xHO BbIGpaTh OAMH U3 HECKOMNbKUX MHTEpPdencoB cBA3M ANA OTNPaBKM KOMaH4 Ha Nnpubop
DAQ6510 1 nonyyeHnsi OTBETOB C HEro.

Mpwn NO4KNIOYEHNM K COOTBETCTBYHOLLIEMY MOPTY HA 3a4Hen naHenu npubopa nocnegHun
aBTOMaTU4eCKu onpeaensieT Tun nHtepdenca cea3u (NokanbHas cetb, USB, GPIB, RS-232 unu
TSP-Link). Yto6bl MOXHO Obino ucnonb3oBatb onumn GPIB, RS-232 n TSP-Link, Heobxogmmbl
COOTBETCTBYIOLLME MraThl (4ONONHUTENbHbIE MPUHAANEXHOCTH). B 6oNbLUMHCTBE CyYyaeB He HYXXHO
HW4yero HacTpauBaTb B npubope. Kpome Toro, npy usmeHeHun Tuna nogkrnioyeHHoro nHTepdenca He
HY>KHO nepesanyckaTtb npnbop.

Ona ynpasneHus npub6opom DAQ6510 MOXKHO OQHOBPEMEHHO UCNONb30BaTh TONMLKO OAWNH
nHTepderic ceasun. MogknioveHne USB nveet 6onee BbICOKUIA NPUOPUTET, YEM NMOAKMOYEHMS MO
nokanbHon ceTu. [Ans apyrux MHTepdencoB CBA3KW: NepBbIN NHTepdENnc, No KOTOpomy Nprudop
nony4aet coobLleHne, CTaHOBUTCS MHTepdheicomM ynpaenennst Ans npubopa. Ecnv nocne atoro
Opyrom uHtepdeinc oTnpaBnuT coobLLieHMe, TO OH CTaHeT MHTepdencom ynpaeneHus ans npnbopa. B
3aBMCMMOCTM OT TOTO, KaKoOW peXMM MCNonb3yeTcs, Bam, BO3MOXHO, NoTpebyeTcs BBECTU Naposib
Onsl UsSMeHeHus nHTepdelca.



Paspgen 3: Vicnonb3oBaHue nHTepdeica DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP
OWCTaHUMOHHOIO ynpaBneHus PykoBOACTBO MO aKchnyaTauum

NopnepxnBaemblie MHTepdencbl GUCTAHLMOHHOIO yNpaBrieHus

Mpubop DAQ6510 nogaepkmMBaeT yKasaHHbIE HIbKE UHTEPdENChl ANCTaHLNOHHOTO YpaBneHus.

e Ethernet: BcTpoeHHbI MOgyrb CBA3M MO NokansHon cetn Ethernet.

e USB: BcTpoeHHbIN nopT cBs3un Yepe3 USB (Type B).

e GPIB: nHTepdencHas wuHa obuiero HasHaveHus |IEEE-488 anga npubopos.
e RS-232: ctaHgapTHbI NOPT NOCNeaoBaTENbHOM Nepegayn AaHHbIX.

o TSP-Link: BbICOKOCKOPOCTHAs LUMHA CUHXPOHU3aLUMK 1 0OBMeHa JaHHBLIMK, KOTOPYIO co3aaTenm
CUCTEM TECTUPOBAHUSA MOTYT UCMNOMb30BaTb 4518 NOAKNIOYEHNS HECKOSBLKMX NpuBopoB B
KOHdMrypauum «segyLmm — BeJoMbIey.

NPUMEYHAHUE

YT106bI MOXHO ObINO Mcnonb3oBaTtb MHTepdencsl GPIB, RS-232 1 TSP-Link, Heobxooumel
COOTBETCTBYIOLLME MaThbl CBA3U (JONONHUTENBbHbIE MPUHAANEXHOCTH).

CepeHus o npotokone TSP-Link cm. B pasgene «MHTepdeiic pacwumpenus cuctembl TSP-Link» B
nokymeHTe CripagoyHoe pykosodcmeo no modesniu DAQ6510.

Puc. 16. MoakntoyeHus nHTepcencoB AUCTAHLIMOHHOIO ynpaBrneHust npuéopom DAQ6510

GPIB, RS-232 LAN (Jlokanb-
mnn TSP-Link Has ceTb) USB

3agHas ¥ & &

naHens
DAQ6510

 KEITHLEY
SLOT COVER

MopakntoyeHne KoMMbloTEPa
K OOHOMY 13 NHTepdencoB
OVNCTaHLMOHHOTO yrpaBreHns

CBA3b NO NOKanbHOMU ceTu

[ns cesi3n ¢ nprbopom MOXKHO MCMONb30BaTh JIOKamnbHY CETb.

Mpu nogknioYeHnn K Npubopy Yepes fokanbHy CeTb MOXHO UCMNonb3oBaTb Bpaysep Ana goctyna K
BHYTpeHHen Beb-cTpaHuue npubopa u nsmeHeHus psiga ero napameTpoB. [JononHuTenbHble
cBefeHus cM. B pasgene Vicnons3oBaHue Beb-nHTepdenca (Ha ctp. 3-16).

Mpubop DAQ6510 coBmectum ¢ LXI Bepcum 1.5 Core 2016. OH nogaepxusaeT npotokon TCP/IP n
cooTBeTCTBYeT TpeboBaHuam cTtaHgapTa IEEE Std 802.3 (nokanbHas ceTb Ethernet). Mpubop
OCHalLleH ogHMM nopToM fokarnbHo cetn (LAN), pacnonoXeHHbIM Ha 3agHel naHenu npubopa. AToT
nopT B NOSIHOM 00beMe nogaepkmBaeT 0OMeH AaHHBIMK MO CeTU co ckopocTbio 10 MouT/c unm

100 M6wurt/c. Mpnbop DAQ6510 aBTOMaTN4YECKN ONPEeaEnseT CKOPOCTb paboTbl ceTu.

Kpowme Toro, npnoop DAQ6510 nopgaepxmsaeT cnyxbbl Multicast DNS (mDNS) u DNS Service
Discovery (DNS-SD), koTopble yao6HO MCrnonb30BaTh B FIOKaNbHOM ceT 6e3 LieHTpanmM3oBaHHOIo
yrnpaBneHus.
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP Pasgen 3: Micnonb3oBaHue nHTepderica
PykoBoacTBO No aKkcnnyaTaumu OVCTaHUMOHHOIO yNpaBneHus

NPUMEYHAHUE

Mpexae yeM HacTpamBaTb NOAKIHOYEHUE NO JIOKanbHOM CeTH, Y3HanNTe y CUCTEMHOIO
agMVHUCTPaTopa KOHKPETHbIE NapamMeTpbl CETU.

Ecnv npu HacTpowke nokanbHOM CETM BO3HUKAKT Npobnemsbl, CM. pasgen Pekomenaaumm no
YCTPaHEHVIO HeNnonagok, CBsA3aHHbIX C JTOKaNbHOW CEeTbIo (Ha cTp. 3-17).

HacTpouka cBsi3n no nokanbHOM ceTn Ha npuodope

B aTom pasgene pacckasbiBaeTCsl, Kak BPYYHYIO UM aBTOMATUYECKN HACTPOUTb CBA3b MO FIOKanbHOM
ceTun Ha npubope.

MpoBepka napaMeTpPoOB CBA3N

Mpexae Yem HacTpamBaTb KOHPUIypauuto NIoKanbHoOM ceTu, NpoBepbTe NapameTpbl CBs3n B Npnbope,
HE BHOCS1 HUKAKNX U3MEHEHWA.

lpoeepka napamempoe cesi3u e npubope:

1. Haxwmurte knasuwy MENU (MeHio).

2. B pasgene System (Cuctema) Bbibepute nyHKT Communication (Css3b). OTkpoeTcs OKHO
SYSTEM COMMUNICATIONS (CucrtemHble KaHanbl CBA3M).

3. Bbibepute nyHkT LAN (JlokanbHas ceTb), 4Tobbl 0TOBpa3uTb NapameTpbl 3TOro MHTEpderca.

4. Haxwmute knasuwy EXIT (Bbixog), utobbl 3akpbiTb okHo SYSTEM COMMUNICATION
(CuctemHble KaHarnbl CBA3N), HE BHOCA HUKAKUX N3MEHEHWA.

Hactponka aBToMaTn4yecKkon KoHduUrypauumm fiokasibHOU ceTu

Ecnu Bbl nogkntoyaeTeck K nokanbHon cetn ¢ DHCP-cepeepom nnbo y Bac nmeetcs npsimoe
NOAKITIOYEHNE MeXay MPUBOPOM M XOCT-KOMMBITEPOM, MOXHO MCNOMNb30BaTh OYHKLMIO
aBTOMaTU4eckoro Bolbopa IP-agpeca.

Ecnu BbibpaTth pexum Auto (ABTOMaTtu4eckn), npubop Oyaet neitatees nonyyunts IP-agpec ¢ DHCP-
cepsepa. Ecnn emy He ypactesa nonyyuuTs IP-agpec, oH cHoBa BbibepeT IP-agpec 13 guanasoHa
169.254.1.0-169.254.254.255.

NPUMEYHAHUE

U xocT-komnbroTep, 1 Npnbop HeEOBXOAUMO HACTPOUTL Tak, YTOOLI OHM MCMOMBL30BaNu
aBTOMaTUYECKY0 KOHUIypaumio nokanbHom ceTu. B npnbope MOXXHO BKIMOYUTb PEXUM PYYHON
HACTPOMNKK, HO 3TO YCINOXHUT HACTPOMKY.

Hacmpolika aemomamu4eckoz2o eblibopa IP-adpeca Ha nepedHel naHenu:

Haxmute knasuwy MENU (MeHto).

B pasgene System (Cuctema) Bbibepute nyHKT Communication (Cssa3b).

Otkponte Bknagky LAN (JlokanbHas ceTb).

Ina napameTtpa TCP/IP Mode (Pexum TCP/IP) BoiGepuTe 3HauyeHne Auto (ABToOMaTUYECKN).
YTtobbl COXpaHWUTb NapameTpbl, Bbioepute nyHKT Apply Settings ([pymeHnTs NnapameTpol).

Ok wbd =
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Pasgen 3: Vicnonb3oBaHune nHTepdenca DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP
OMCTaHUMOHHOTO yNpaBneHus PykoBoACTBO No 3kcnnyaraumu

HacTtponka koHdurypaumm nokanbLHON ceTu BPYyUHYIO

Mpn HEOBXOAMMOCTN MOXHO HacTpouTb IP-agpec B npubope Bpy4HyHo.

Kpome Toro, MoXXHO BKITHOUMTb UIK OTKIKOYMTL NnapameTpbl DNS 1 HasHaumTb nms yana cepeepy DNS.

NPUMEYHAHUE

Mpexae yemM NnoaxknN4MTbL NPMBOP K KoprnopaTuBHOM ceTu, obpaTutecsk B UT-oTaen ceoen
opraHm3auum, 4tobbl 3a BalwmmM npubopom 3akpenunu gonyctumelin IP-agpec.

IP-agpec npubopa HaumMHaeTca ¢ Hynew, a IP-agpec kKomnbloTepa C Hynen Ha4YMHaTbLCA HE MOXeET.

Hacmpolika IP-adpeca e npubope epy4Hyto:

HaxmuTe knasmuwy MENU (MeHio).

B pasgene System (Cuctema) Bbibepute nyHKT Communication (CsA3b).

Otkponte Bknagky LAN (JlokanbHas ceTb).

Ina napameTtpa TCP/IP Mode (Pexxum TCP/IP) BeibepuTe 3HauyeHne Manual (Bpy4Hyto).
Beeaute IP-agpec.

Beegute agpec wnto3sa.

Beegute macky noaceTw.

Y1066l COXpaHWTL NapameTpbl, Boibepute nyHKT Apply Settings ([pymeHnTs NnapameTpol).

O N OAREON =

HaCTpOVIKa CBSI31 NO JIOKaNbHOM CeTn Ha KOMMNbIOTEpPE

B aTtom pasgerie paccka3biBaeTCAd, Kak HaCTPpOUTb CBA3b MO nokanbHOW ceTu Ha KOMMNbHOTEpPE.

NPUMEYHAHUE

He nameHsmnte ceomn IP-agpec, He NPOKOHCYNbTMPOBAaBLUNCL C CUCTEMHbBIM aAMUHUCTPATOpPOM. Ecnn
yKkasaTtb HenpaBunbHbI IP-agpec, KOMNbIOTEP HE CMOXKET NMOAKIMHYMNTBLCS K CETUM OpraHu3aumm nubo
CTaHeT NOMeXOoW Ansi APYroro KoOMMbloTepa B CETU.

Mpexae Yem nsMeHsiTb NnapameTpbl KOHUrypaLumm ceTy Ang ceTeBoun KapThbl, 3anuwmuTe ux. Nocne
N3MEHeHUs napameTpoB KOHUrypauum cetu npegplayne napameTpol 6ygyT HeQOCTYNHbL. 3TO
MOXeT NpuBecTy K Npobremam npy NOBTOPHOM MOAKIOYEHUN XOCT-KOMMNbIOTEPA K CETU OpraHnsauuu,
ocobeHHo ecnu cnyx6a DHCP BbikntoyeHa.

I'Ipe>|<,1:|,e 4YeM NMOBTOPHO NOAKIIHYaTb XOCT-KOMIMbIOTEP K CE€TU OpraHn3aunn, BOCCTaHOBUTE BCE
3Ha4YeHna napameTpoB ncxonHom KOHq)VIpraLI,I/WI. 3a 0onNONHUTENBHBLIMU CBEAEHUAMMN O6paTl/ITer K
CBOEMY CUCTEMHOMY aMUHNCTPATOPY.
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP Pasgen 3: Ncnonb3oBaHue nHTepdenca
PykoBoAcTBO no skcnnyarauvm ONCTaHUMOHHOTO yNpaBneHus

MopoxauTte, NOKa MHAUKATOP COCTOAHUSA NTOKaNbLHOM CeTU He HaYHeT
CBETUTLCH 3eNéHbIM LIBeTOM

Y6eaunTtechb B ToM, 4YTo npnbop DAQ6E510 noakntodeH k ceTu. [1ns aToro NnpoBepbTe, HA3HAYEH NN
emy IP-agpec.

lMpoeepka NoOkOYeHUsI K JIOKasibHOU cemu:

1. Haxwmute knasuwy MENU (MeHio).

2. B pasgene System (Cuctema) Bbibepute nyHKT Communication (Cesa3b).

3. OrtkponTte Bknaaky LAN (JlokanbHas ceTsb).

3enéHbl HOMKATOP COCTOSHMS NTIOKANbHOW CETU, PACMOSIOXKEHHbIV B JIEBOM HWKHEM YIIy BKIaOKM
LAN (nokanbHasi ceTb), NOATBEPXAAET, Y4TO BallemMy npnbopy HasHa4veH IP-agpec.

Ucnonb3oBaHue cpeactea LXI Discovery Tool

YTobbl HanTh IP-agpec npubopa DAQ6510, Bocnonbayiitech cpefcteom LXI Discovery Tool. 3Ta
cnyxebHas nporpaMmma JOCTynHa Ha Bknagke Resources (Pecypcebl) Ha cante LXI Consortium.

CBsA3b Yepe3 USB

YTto0bl MOXHO GbI10 ncnonb3oBaTh NopT USB, pacnonoXXeHHbIn Ha 3agHen NaHenu, Ha BalleM XOCT-
KOMMbloTepe JormkeH ObiTb ycTaHoBneH cnon Virtual Instrument Software Architecture (VISA).
JononHutensHble cBegeHUS CM. B pa3fgene «YCcTaHoBKa crnosa BBogda-BbiBoaa Keithley» B ookymeHTe
CnpasoyHoe pykosodcmeo no modesnu DAQ6510.

VISA copepxut gpamnsep knacca USB gnsa npotokona USB Test and Measurement Class (USBTMC).
Mocne ycTaHoBKM 3TOro gparisepa onepaumoHHas cuctema Microsoft Windows cmoxxeT pacnosHaBatb
npuoop.

Mpu nogknioveHumn yctponctea USB, peanusytowero npotokon USBTMC nnn USBTMC-USB488 ans
CBS3K C KOMMNbOTEPOM, ApariBep VISA aBToMaTUyYeckM oOHapyXMBaeT YCTPONCTBO. YYTUTE, YTO
apansep VISA aBTomaTudecku pacnosHaet Tonbko yctponctea USBTMC n USBTMC-USB488. OH
He pacnosHaeT apyrue yctponctea USB, Hanpumep NpuHTEPLI, CKAHEPbI U YCTPOWCTBA XPaHEHUS!
OaHHbIX.

B atom pasgene TepMuH «npuGopbl USB» oTHOCUTCA K yCTpoCTBaM, pearnmv3ayoLmm NpoTOoKON
USBTMC nnn USBTMC-USB488.
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Pasgen 3: Vicnonb3oBaHune nHTepdenca DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP
OMCTaHUMOHHOTO yNpaBneHus PykoBoACTBO No 3kcnnyaraumu

NMopgkniovyeHne KomnbroTepa K npuodopy DAQ6510 yepe3 USB

Onsa nogkntoyerns npubopa DAQ6510 k komnbloTepy Yepe3 USB ucnonb3ynte yCTponcTBO
Model USB-B-1 komnanun Keithley Instruments.

Kaxgbin npnoop DAQ6510 Heo6xoamMmMo NOAKMYNTL K KOMMLIOTEPY MPY MOMOLLY OTAENBHOIO
kabens USB.

IModknro4eHue npubopa k komnbromepy Yyepe3 USB:
1. TlogkntounTe pasbem Type A kabensi K KOMMNbIOTEpPY.
2. MopkntounTte pasbeém Type B kabens k npmudopy.

3. Bknounte nutaHue npubopa. Korga komnbtotep obHapyxumT HoBoe nogkntodeHne USB,
3anycTtutcs mactep Found New Hardware Wizard (O6HapyxeHo HoBoe obopynoBaHue).

4. Ecnu oTkpoeTtcs gmanorooe okHO «MoxHo nu Windows nogknioumnTecs K LieHTpy o6HoBReHns
Windows ans novcka nporpammHoro obecneyeHna?», Haxvmute Het, a 3atem Janee.

5. B amanorosom okHe USB Test and Measurement device (YcTtponcteo USB ansa ncnbitaHni un
namepenunn) Haxxmmute Next (Janee), a 3atem Finish (FoToBo).

O6MeH gaHHbIMK € Npubopom

Y1066l Npnbop Mor obMeHnBaTbCS AaHHbIMU € ycTponcTBom USB, Heo6xoamMmo ncnons3oBaTb
apansep NI-VISA™. YTtoBbl MOXHO BbINO NOAKMIOUMTLCA K NpasunbHomy npubopy USB, apaiisepy
VISA Heobxoamma cTpoka pecypca B crefytowem dopmare:

USBO::0x05e6::0x6510:: [cepuMHelt HoMep] ::INSTR
roe

e 0x05e6 — mnaeHTUdUKaTop NoctasLmuka komnaHum Keithley,

e 0x6510 — HOMep mMoaenu npmbopa,

e [cepwlHENT HOMep] — CEPUIHBLIN HOMep Npubopa (ykasaH Ha 3agHen naHenw),

e INSTR — mucnonb3oBaHue npotokona USBTMC.

OnpegennTb 3TM NapaMeTpbl MOXHO Npu nomMowwm cpeactea Keithley Configuration Panel (MNaHernb

koHdurypauum Keithley), koTopoe aBTomaTnyeckn obHapyxmnBaeT Bce Npubopbl, MOAKMIOYEHHbIE K
KOMMbIOTEPY.

Ecnn Ha komnbloTepe yCcTaHOBIEH crnor BBoAa-BbiBoga Keithley, To MOXHO 3anycTuTb CpeacTBo
Keithley Configuration Panel (MaHenb koHdurypauum Keithley) B meHio «Myck» B OC Microsoft®
Windows®.

NPUMEYHAHUE

Ecnu Bkl ncnone3syete nogkntoveHne USB, Bam He yaacTcs NepekniounTbCs Ha NoaknioveHue no
nokanbHoW ceTn, noka npubop nogkntodeH Yepes USB. MNogknioveHne Yepe3 USB umeet Gonee
BbICOKMI NPUOPUTET, YEM MOAKMOYEHNE MO NOKarbHOW CeTu.
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Ucnonb3oeaHue cpedcmea Keithley Configuration Panel (lMaHenb koHghucypayuu Keithley) ons
onpedenieHusi cmpoku pecypca VISA:

1. Haxwmute Myck > Keithley Instruments > Keithley Configuration Panel. OtkpoeTcs
aunanoroBoe okHO Select Operation (Beibop onepaumn).

Puc. 17. QnanoroBoe okHo Select Operation (BbiGop onepauun)

Welcome to the Keithley Configuration Wizard. This wizard will
help manage your virtual instruments.

Select the Operation you want to perform.

Press Next to continue.,
Press Cancel to quit this operation.

Operations

&+ Add
" Change
" Delete
" Test

¥ Show this wizard on startup.

< Back I Next = I Finish |

2. Bbibepute Add (Jo6aBuTh).

3. Bbibepute Next (Janee). OTkpoeTca amanorooe okHo Select Communication Bus (BeiGop
WKWHbI Anst obmeHa faHHbIMK).

Puc. 18. AnanoroBoe okHo Select Communication Bus (Bbi6op WnHbI Ans o6meHa AaHHbIMK)

Select the Communication Bus connecting this computer to the
physical instrument.

Press Next to continue.
Press Cancel to quit this operation.

Communication Buses:

Serial
GPIB
Ethernet
USB

Finish |

4. Bbibepute USB.

5. Haxmute Next (Oanee). OTkpoeTcsa gnanoroeoe okHo Select Instrument Driver (BbiGop
Apaneepa npubopa).
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Puc. 19. OnanoroBoe okHo Select Instrument Driver (Bbi6op apanBepa npubopa)

Select the Instrument Driver - Model of the physical instrument.

Select Auto-detect Instrument Driver - Model to have this
Wizard choose an appropriate driver. You must connect and
power the physical instrument.

Press Next to continue.
Press Cancel to quit this operation.

Instrument Driver - Model:

Auto-detect Instrument Driver - Model
KESCPI - ANY

KETSP - MODEL 2601

KETSP - MODEL 2602

KETSP - MODEL 2611

KETSP - MODEL 2612

KETSP - MODEL 2635

KETSP - MODEL 2636

KETSP - MODEL 2601A

Cancel | < Back | Next = I Finish |

6. Bblbepute Auto-detect Instrument Driver - Model (ABTomaTnyeckn obHapyxmBaTtb ApanBep
npubopa — moaens).

7. Haxmute Next (Janee). OtkpoeTcsa guanorooe okHo Configure USB Instrument (HacTtpoiika
npubopa USB), n B Hem BygeT oTobpaxkaTtbcs cTpoka pecypca VISA ans obHapyXeHHoro
npubopa.

8. Haxwmute Next (Oanee). OTkpoeTcsa gnanorosoe okHo Name Virtual Instrument (Mpuceoenne
UMEHW BUPTYyanbHOMY npubopy).

Puc. 20. AnanoroBoe okHo Name Virtual Instrument
(MpucBoeHne MeHU BUPTYyanbHOMY Npudopy)

Enter a Virtual Instrument Name below. The wizard will replace
spaces with underscore () characters.

Press Finish to save your changes.
Press MNext to continue.
Press Cancel to quit this operation.

Virtual Instrument Name:
MylSBInstrument

Configuration Summary:
Instrument Model MODEL 2601

Driver KETSP
Port USBE

<Back [ Next> | Finish
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP Pasgen 3: Micnonb3oBaHue nHTepderica
PykoBoacTBO No aKkcnnyaTaumu OVCTaHUMOHHOIO yNpaBneHus

9. B none Virtual Instrument Name (Mms BupTyansHoro npnbopa) BBeaMTe UMS, KOTOpOe
Heo6Xx04MMO MCMNOMb30BaTh A8 CChIfKM Ha Npnbop.

10. Bbibepute Finish (l'oTtoBo).
11. YTo6bI 3aKpbITb MacTep, HaxmuTe kHomnky Cancel (OTmeHa).

12. Coxpanute kKoHdurypaumto. B cpeactse Keithley Configuration Panel (INaHenb koHdbUrypaumm
Keithley) Bbibepute File > Save (®aiin > CoxpaHuTb).

lMpoeepbme npu6bop npu nomow,u cpedcmea Keithley Communicator:

1. Haxwmute Myck > Keithley Instruments > Keithley Communicator.

2. YT0ObI OTKPLITL NPUBOP, KOTOPOMY Bbl TOMLKO YTO NpUcBOUNM UMs, BbibepuTe File > Open
Instrument (Pann > OTkpbITb NPUGOP).

Puc. 21. CpeactBo Keithley Communicator, okHo Open an Instrument (OTkpbiTue npnubopa)

File Edit Execution Command Tools Help

B Zlen| S| 4|B|@] =[r|n|=]

7 5
E= Open an Instrument ldE-J

Instrument:
tMuLISBInstrument v

oK Cancel ‘ Help |

OPEN &M INSTRUMENT!

3. Haxwmute kHonky OK.
4. OtnpasbTe KOMaHgy Ha Npubop 1 NOCMOTPUTE, OTBEYAET IN OH.

NPUMEYHAHUE

Ecnu B cucteme yctaHoBneHa nonHas sepcus gpavisepa NI-VISA, To MOXHO 3anyCcTuTb CnyXebHyto
nporpammy NI-MAX mnm VISA Interactive Control. JononHuTenbHble CBEAEHUS CM. B JOKYMEHTaLUN
komnaHum National Instruments.
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CBsA3b no wuHe GPIB

Nutepdenc GPIB B npubope DAQ6510 coBmecTum co ctaHgaptom |IEEE Std 488.1 n nogoepxuaet
obwme komaHabl ctaHgapTa IEEE Std 488.2, a Takke ToOnNonorno Mogenu COCTOSAHUS.

K nHtepdgency GPIB moxHO nogkntounTtb 4o 15 yCTponcTBs, BKtodast KoHTponnep. MakcumanbHas
OnvHa Kabensa — MeHbLUee U3 CrieayoLmMX 3HaYeHNI:

e  KOIMMYECTBO YCTPOWCTB, YMHOXEHHOE Ha ANVHY 2 M;
e 20 m.
Ecnun He cobnocTn 3TO orpaHMyeHne, BO3MOXHa HenpaBuiibHast paboTa LUMHbI.

YTto6bl MOXHO ObINO Mcnonb3oBaTh MHTepdenc GPIB, B komnboTepe gomkHa 6bITb yCTaHOBMEHA
nnata GPIB. CBegeHus o Tom, kak ycTaHaBnmBaTb KoHTponnep GPIB v roe B3sTh ApanBepbl 4N
Hero, CM. B JOKYMEHTaLUMmM K KOHTpOnepy.

YctaHoBka nnatbl KTTI-GPIB (gononHutenbHas npMHaaneXxHocTb)

Puc. 22. Pa3zném KTTI-GPIB
KTTI-GPIB

©cmms o @ e ©

C€ DIGITALIIO IEEE-488

PacnakoBka n ocMoTp

Heobxogumo obpawatbes ¢ nnaton KTTI-GPIB akkypatHo. Becerga 6epute nnaty Tonbko 3a
HokoBble Kpas. He npukacanTechb K NOBEPXHOCTSIM U KOMMOHEHTaM nnaTbl, @ Takke kK 0bnacTam,
Haxo4saWmMmMcs psagoM ¢ KOHTakTamu. 3arpssHeHue MoCTOPOHHUMK MaTepuanamu, Hanpumep rpasbio,
NbIAbIO M XUPaMU, HaXOOALWUMUCS Ha KOXE YernoBeKa, MOXET 3HAYNTENBHO YXYOLWNTb
paboTocnocobHOCTb MnaThl.

Pacnakoeka u ocmomp npub6opa:

1. TllpoBepbTe, HE NOBpexXaeHa Nn kopobka.

2. OtkponTe KopoOKy.

3. BbIlHbTE NNaty v NnposepbTe, HET N Ha Hel O4EBUAHBLIX MPU3HAKOB (ON3NYECKNX NOBPEXOEHNN.
4

Ecnu Ha nnaTe ecTb kakne-nmbo NoBpeXAeHWs, HEMeATEHHO coobLmnTe 00 3TOM
NpeacTaBUTENH0 TPAHCMOPTHOW KOMMaHUK, AOCTaBMBLLEN NnaTy.

YcTaHOBKa

A BHNMAHME!

Y106bI npeaoTBpaTUTb NPUKOCHOBEHUA nogen K BbICOKOBOJIbTHbIM Lensam, 3aKp017|Te
Heucnolsib3yemMmblie rHéspa KPbILWKaMn. Hecob6nogeHue CTaHAAPTHbLIX NpaBuUil TeXHUKUN
6e3onacHoOCTU MOXeT NMPUBECTU K NOPAXEHUIO INIEKTPUYEeCKUM TOKOM U, KaK crneacteue, K
TpaBMamM Ui CMepTHU.
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YcmaHoeka nnamei cessu:

1. BblkntounTe Npmubop 1 0TcoeanHUTE OT HEro LLUHYP NUTaHus, a Takke Bce kabenu, NoaKNoYeHHbIe
K 3agHen naHenwu.

2. ToBepHuTe Npnbop 3agHel NaHenbto k cebde.

3. CHumute nnacTuHy, 3akpbiBakoLlyo rHe3ago Ha 3agHen naHenm np|/|6opa. COXpaHI/ITe nnacTuHy 1
BUHTbI 414 UCNOJ1b30OBaHNA B 6y,u,yu.|,eM.

4. PacnonoxuTe nnarty Tak, YToObl €€ pa3beéM Obin HanpaBreH B CTOPOHY BHYTPEHHETO Kpasi
rHesga, u 3aaBuUHbTE NnaTy B LLACCK. I'Iocne,u,Hme 6 MM nnaTbl 3aABUHbTE C yCUINMem, YTOObI OHA
BOLUMA B Pasbem.

5. Ha kaxgow cTopoHe nnatbl UMEeeTCs N0 OOHOMY MOANPYKUHEHHOMY MOHTa)XHOMY BUHTY.
3achukeumpyiiTe nnaTy B kopnyce, 3aTsHyB o6a BMHTa pykon unm oteépTtkon Phillips (¢ kpectoBom
ronoBkon). He 3aTarMBanTe BMHTbI CIIULLKOM CUSBHO.

6. CHoBa noakniounTe LWHYP NUTaHusa 1 gpyrue kabenu K 3agHen naHenu npywbopa.
7. Bknounte npubop.

MopknioyeHue kabenen GPIB k npnbopy

Ona nogkntoyernsa npubopa DAQ6510 k nHTepdericy GPIB ncnonbayiite kabenb co cTaH4apTHBIMU
pasbémamm GPIB, kak nokazaHo HUXe.

Puc. 23. Pasném GPIB

e

7 DR

YTo0Obl UCNONb3oBaTb HECKOSLKO napannernbHbIX NOOKIMOYEHUN K oAHOMY np|/|6opy, BCTaBbTe
pa3'béMbI OOVH B ,El,pyFOIh. Kaxabin pa3'béM OCHalleH ABYyMA BUHTaMU ANA HageXXHOro coeanHeHu4.
Ha PUCYHKE HMXEe NOoKa3aHa TUNoBaA cxXxema NoAgKIr4veHuna and CUCTeMbl TECTUPOBAHNA C
HECKOJIbKUMU I'IpVI60paMVI.

Y100bI HEe AONYCTUTL MEeXaHUYeCKOro NoBpeXaeHUs, BCTaBNsANUTe Apyr B Apyra He 6onee
TpPEX pa3bEMOB Ha OAHOM nNpudope. YToObI CBECTU K MUHUMYMY NOMEXU, CBsI3aHHbIE C
3NEKTPOMAarHUTHbIM U3NYy4YeHUEM, UCNONb3yNTe TONbKO 3KpaHMpoBaHHbIe kKabenu GPIB.
Ecnn Bam Heo6xoaMMbI 3KpaHUPOBaHHbIe Kabenu, obpaTutecb B komnaHuto Keithley
Instruments.
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Puc. 24. NoakntoyeHus GPIB k npn6opy DAQ6510

Mopenb 2450
( Cepus 2650A

[dononHutenbHbIe cBeaeHus

[lononHuTenbHble CBEAEHMS CM. B UHCMPYKYUU MO yCcmaHOo8Ke A0rnonHUmMesibHbIX npuHadnexxHocmel
KTTI-GPIB.
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HacTtpounka agpeca GPIB

Hactpowite agpec GPIB. o ymonyanuio ucnone3dyetca agpec GPIB, paBHbin 16. MoxHo 3agatb
agpec B gvanasoHe ot 1 go 30, ecnu OH yHUKaneH B cucteme. STOT agpec He JOIMKEH
KOHhNMKTOBATb C agpecoMm, Ha3Ha4YeHHbIM Apyromy npubopy nnu koHtponnepy GPIB.

NPUMEYHAHUE

O6bI4HO koHTponnepbl GPIB umetot agpeca ot 0 oo 21. B uensax 6e3onacHoOCT He NpucBanBanTe
HUKakum npubopam agpec 21.

B np|/|60pax 9TOT afgpec XpaHUTCA B 3Hepr0He3aBI/ICI/IMOIZ namsitu. OH He N3MEHUTCS, ecnn
OoTnpaBUTb KOMaHAOy pooca NnBOo BbIKNIOYNUTL, @ 3aTEM BKINIOYUTb NUTaHUE an6opa.

Hacmpolika adpeca GPIB Ha nepedHel naHenu:
Haxmute knasuwy MENU (MeHto).
Bbibepute Communication (Cesab).
OTtkponTte Bknagky GPIB.

Hactpoiite agpec GPIB.

. HaxmuTte kHonky OK.

NPUMEYHAHUE

Kpome Toro, MmoxHo HacTpouTb agpec GPIB ¢ ncnonb3oBaHnem KoMaHa AMCTaHLUOHHOIO
ynpaeneHus. Hactponte agpec GPIB npu nomowwm komanabl SCPI : SYSTem:GPIB: ADDRess Unu
komaHabl TSP gpib.address.

R

RS-232

YctaHoBka nnatbl KTTI-RS232 (aononHutenbHaa NpUHaaneXxHocCThb)

PacnakoBka n ocmMoTp

Heobxoaumo obpawatsesa ¢ nnaton KTTI-RS232 akkypaTtHo. Becerga 6epute nnaty Tonbko 3a
BokoBble kpasi. He nprkacanTecb K MOBEPXHOCTAM U KOMMOHEHTaM nnaThl, a Takke K obnacTtam,
Haxo4ALWMMCS PSOOM C KOHTakTaMu. 3arpsi3HeHne NoCTOPOHHUMM MaTepuanamMmu, Hanpumep rpasbio,
NbIMbIO U XXUPaMU, HAXOAALLMMUCS Ha KOXe YeroBeka, MOXET 3HAUUTENbHO yXyALWNTb
paboTocnocobHOCTL NNaThl.

Pacnakoeka u ocmomp npub6opa:

1. T[lpoBepbTe, HE NOBpeEXAeHa N Kopobka.

2. OtkponTe KOpoOKy.

3. BblHbTE NNaty 1 NnposepbTe, HET N Ha Hel O4EBUAHBLIX MPU3HAKOB (ON3NYECKMX NOBPEXOEHUN.
4

Ecnu Ha nnate ecTb kakne-nnbo noepexaeHusi, HeMeaneHHo coobLmTe 06 aTom
NpeacTaBUTENIO TPAHCMOPTHOM KOMNAHUW, AOCTaBMBLLEN NnaTy.
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YcTtaHOBKa

A BHAMAHME!

Y106bI npeaoTBpaTUTb NPUKOCHOBEHUA nogen K BbICOKOBOJIbTHbLIM LieNsM, 3aKpOﬁTe
Heucnornb3yemMble rHésga KPbIWKaMn. Hecob6nogeHue CTaHAAPTHbLIX NpaBuil TeXHUKUN
6e3onacHoOCTU MOXeT NPMBECTU K NOPaAXXeHU0 INTIeKTPU4eCKUM TOKOM U, Kak cnencrteue, K
TpaBMamM Ui cMepTu.

YcmaHoeka nnamsbli cesizu:

1. Bbikntounte npnbop 1 0TCOEOUHUTE OT HEro LLUHYP NMUTaHUSA, a Takke Bce kabenu, NogkniovYeHHble
K 3aHen naHenm.

2. TloBepHuTe Npnbop 3agHel naHenbto k cebe.

3. CHuMuMTE nnacTuHy, 3aKpblBatoLLYyO rHe340 Ha 3agHen naHenu npubopa. CoxpaHnTe NNacTuHy K
BVHTbI ANS UCMNOMNb30BaHWA B ByayLiem.

4. PacnonoxuTe nnarty Tak, YToObl €€ pa3beéM Obin HanpaBreH B CTOPOHY BHYTPEHHErO Kpasi
rHesga, v 3agBuHbTE Nnarty B waccw. [ocnegHve 6 Mm nnatbl 3a4BUHLTE C YCUNMEM, YTOObI OHa
BOLUMA B Pas3bem.

5. Ha kaxgow cTopoHe nnatbl UMeeTCs MO OQHOMY MOANPYKUHEHHOMY MOHTa)XKHOMY BUHTY.
3adukcmpyiiTe nnaTy B Kopryce, 3aTsiHyB 00a BMHTa pykon nnu otBépTkon Phillips (c kpecTtoBom
rofioBkon). He 3aTarMBanTe BMHTbI CIIULLKOM CUSBHO.

6. CHOoBa noAknunTE WHYP NUTaHWUS U apyrne kabenu K 3agHen naHeny npubopa.
7. Bknounte npubop.

MoaknioyeHue K npudopy

MocnegoBatenbHbIV NOPT RS-232 MOXHO NOAKMIOYMTE K MOCNEe40BaTENbHOMY NOPTY KOHTpOsepa ¢
MCMNonb3oBaHNEM NpoxodHoro kabens RS232 ¢ pazvémamm DB-9. He ncnonb3yiite Hynb-MOOEMHbIN
kabenb.

[na paboTbl nocnegoBaTenbHOro nopta ncnosnbadytTtes nuHum nepegayn (TXD), npuema (RXD) n
3emnu curHana (GND) ctaHgapta RS232. Ha pucyHke Hvke nokasaH pas3bém uHTepderica RS232
Ha 3agHewn naHenu npubopa. B Tabnuue HMxXe nokazaHO Ha3HaYeHNe KOHTAKTOB pa3bema.

Puc. 25. MNanenb KTTI-RS232

KEITHLEY KTTI RS232

@ Eme CEe ®
C€ DIGITAL IO RS-232 H -

Puc. 26. Pazbém RS-232 Ha naHenu

Kﬁ@
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KoHTakT OnucaHune

He ncnoneayetcs
Mepenava gaHHbIx (TXD)
Mpuem ganHHbix (RXD)
He ucnonbayetcs

3emnga curHana (GND)
He ncnonbayetcs

He ncnonbayetcs

He ncnonbayetcs

He ucnonbayetcs

© 00 NO O WN =

JdononHutenbHbIe CBeAeHUs

[lononHuTenbHble CBEAEHNA CM. B MHCTPYKLIMM MO YCTAHOBKE JOMNOMHUTENbHbIX NPUHaANEXHOCTEN
KTTI-RS232.

TSP-Link

YctaHoBka nnatbl KTTI-TSP (aononHuTtenbHasa npuHaaneXxXHocThb)

PacnakoBka n ocmMoTp

Heobxogumo obpawatbea ¢ nnaton KTTI-TSP akkypaTHo. Becerga 6epute nnaTy Tonbko 3a 60koBble
Kpasi. He npukacanTechb k MOBEPXHOCTAM U KOMMOHEHTaM nraTbl, a Takke kK 06nacTsM, Haxoaswmumcs
PSAOM C KOHTakTaMu. 3arpsisHeHne NocTOPOHHMMM MaTepuanamm, HanpuMep rpsiablo, Mbifblo 1
XUpamu, HaxOAsALLMMUCS Ha KOXe YenoBeka, MOXeT 3HauYMTEeNbHO YXyALWNTbL paboTocnoco6HOCTb
nnaThbl.

Pacnakoeka u ocmomp npu6opa:

1. TlpoBepbTe, He NOBpEXAeHa N kKopoobka.

2. OtkponTe KopobKy.

3. BblHbTE NNaTy 1 NPOBEPLTE, HET NN HA HE OYEBUAHbLIX NPU3HAKOB (PU3NYECKMUX NMOBPEXOEHUN.

4

Ecnu Ha nnaTe ecTb kakne-nmbo noBspexaneHund, HemeanrneHHo coobwute 06 aToM
npeacraButento TpaHCHOpTHOPI KOMMaHun, AoCTaBMBLUEN nnarty.

YcTtaHOBKa

A BHNMAHME!

YT106bI NPeaoTBpPaTUTL NPUKOCHOBEHMS JIOAEN K BbICOKOBOJIbTHbIM LIENAM, 3aKpouTe
Heucnosb3yeMble rHé3ga Kpbiwkamu. HecobniogeHre cTaHAapTHLIX NPaBU TEXHUKU
6e30MacHOCTU MOXET NMPUBECTU K MOPAKEHUIO INIEKTPUYECKUM TOKOM M, KaK crieacTBue, K
TpaBMaM Unu cMepTHu.
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YcmaHoeka nnamei cesizu:

1. BbIlkntounTe Npmubop 1 oTcoeanHUTE OT HEro LUHYP NUTaHWs, a Takke Bce kabenu, NoaKnoYeHHbIe
K 3agHen naHenwu.

2. ToBepHuTe Npnbop 3agHel NaHenbto k cebde.

3. CHumute nnacTuHy, 3akpbiBakoLlyo rHe3ago Ha 3agHen naHenm np|/|6opa. COXpaHI/ITe nnacTuHy 1
BUHTbI 414 UCNOJ1b30OBaHNA B 6y,u,yu.|,eM.

4. Pacnonoxwute nnaTty Tak, 4Tobbl €€ pa3beéM Obin HanpaBrieH B CTOPOHY BHYTPEHHErO Kpas rHesaa,
M 3aABVHbTE NnaTy B LWaccu. I'Iocnep,Hme 6 MM nnaTbl 3aABVHbTE C yCUNnnuem, yTOObI OHAa BoOLUNa B
pasbEM.

5. Ha kaxgow cTopoHe nnatbl UMeeTCs N0 OOHOMY MOANPYKUHEHHOMY MOHTa)XKHOMY BUHTY.
3acdhukeumpyrite nnaTy B kopnyce, 3aTsHyB o6a BMHTa pykon unu oteépTtkon Phillips (¢ kpecToBom
ronioBkon). He 3aTarMBanTe BMHTbI CIIMLLKOM CUSBHO.

6. CHoBa noakntounTe LWHYp NUTaHusa 1 gpyrue kabenu K 3agHen naHenu npywbopa.
7. Bknounte npnbop.

MopknioyeHue K npudopy

Mopkntounte pasvém TSP-Link k ogHoMy 13 pa3vémoB TSP-Link Ha 3agHen naHenu npubopa.

Ina nHtepdenca pacwmpenns TSP-Link ncnonbaytotcsa kabenn CATS n pasbémbl RJ-45, npu
MOMOLLIM KOTOPbIX MOXHO MOAKMUYUTL A0 32 YCTPOWCTB.

Puc. 27. NaHenb KTTI-TSP

KEITHLEY| KTTI-TSP

O Em> ®
C€ DIGITAL IO TSP-LINK H -

JononHutenbHble cBeaeHUNA

[lononHuTenbHbIE CBEAEHNA CM. B UHCMPYKUUU 10 ycmaHoske G0nomHUmMeribHbIX npuHadnexHocmedl
KTTI-TSP.

Ucnonb3oBaHune BeO-nHTEpchenca

Bnarogaps Be6-uHtepdericy npubopa DAQE510 MoxHO HacTpanBaTb NapameTpbl npubopa n
ynpaenaTb MM Yyepes Beb-cTpaHuuy. Ha Beb-cTpaHuue otobpaxaloTcs ykasaHHbIE HUKE OOBHEKTbI.
e (CBepaeHusi o cocTosiHUKM npubopa.

e (CBeaeHus 0 MOAENW U CepUIAHOM HOMepe nNpubopa, Bepcust MUKponporpaMMHoOro obecnedeHus
1 nocnegHee coobuleHune LXI.

e KHonka ID (MpgeHTudmkatop), npy NOMOLLM KOTOPO MOXKHO HanTu npnbop.

e BupTtyanbHasi nepeaHsis NaHemnb U KOMaHAHbIN MHTEpPdeiic, KOTopble MOXHO UCMOoNbL30BaTb ANs
ynpasneHusi Npubopom.

e [octyn k 3arpy3ke B CSV-thain, cogepxalumi gaHHble bydepa uteHus.
o Onumn agMuUHUCTpUpOBaHNS 1 nHdopmaums LXI.

Beb-cTpaHuua npubopa HaxoguTCcsa B €ro MMKponporpaMmHom obecneveHuun. IameHeHus, BHOCUMbIE
npv nomoLuu BeG-nHTepdenca, HemeneHHO NPUMEHSIOTCSA K npubopy.

3-16
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP Pasgen 3: Ncnonb3oBaHue nHTepdenca
PykoBoAcTBO no skcnnyarauvm ONCTaHUMOHHOTO yNpaBneHus

NMopgkniro4vyeHue K Be6-nHTEepchency npubopa

lMocne co3gaHus NoaKnYeHNs rlpM6opa K JTOKarbHOW CETU MOXHO OTKPbITb BeG-CTpaHVILI,y rlle6opa.

IMony4yeHue docmyna K eeb6-uHmepaelcy:

1.
2.

OTkponTe Gpaysep Ha XOCT-KOMMNbIOTEPE.

Beegute IP-agpec npubopa B agpecHon ctpoke bpayaepa. [Npumep: ecnu npnbop nmeer IP-agpec
192.168.1.101, BBegute 192.168.1.101 B agpecHomn cTpoke bpaysepa.

HaxmuTe knasvwy Enter (Beog) Ha knaBmnatype komnbtoTepa. OTkpoeTcsa Beb-cTpaHuLa
npubopa.

Ecnu 6ypeTt npeanoXxeHo BBECTU MMsI NMOMb30BATENS U NApOofib, yKkaxuTte nx. Mo ymonyaxuo n B
KayecTBe MMEHM Nofb3oBaTens, U B KA4eCTBE Naposis NCMONb3yeTcs CroBO admin.

PekomeHpgauum no yCTpaHeHUIo HenonaaokK, CBA3aHHbLIX C JNIoKanbHoMn
CeTbio

Ecnun He yoaeTcsl NoakniounTbes Kk Be6-nHTepgeicy npubopa, NpoBepbTe, BbIMOSHEHbI N
yKasaHHble HIKe YCroBus.

CeteBoW kabenb BcTaBrneH B nopT LAN (nokanebHas ceTb) Ha 3agHel naHenu npubopa (a He B
0AVH 13 noptoB TSP-Link®).

CeTeBolil kabenb BCTaBneH B I'IpaBI/IﬂbeIIZ NOopT KOMNbKOTEPA. Ecnu H0yT6yK NOOKNMKYEeH K OOK-
CTaHUun, nopt nokanbHoOWn cetn H0yT6yKa MOXET ObITb OTKITHOYEH.

Mpu HacTpoKrKe NCNonb30BaHbl CBEAEHUSA O KOHUIypauum Ans npaBuUibHOW CETEBOWN KapThbl
Ethernet.

CeTeBasi KapTa KOMMbIOTEPA BKITHOYEHA.
IP-agpec npnbopa coBmectum ¢ IP-agpecom Ha komnbloTepe.
Macka nogceTtu npubopa coBnagaeT C Mackon NOACETU KOMMNbIOTEPA.

Mpubop nogknoyeH Kk komnbtoTepy kabenem USB. Cessb yepe3 USB umeeT 6ornee BbICOKMN
NPUOPUTET, YEM CBA3b MO FNOKanbHOW CeTu.

Kpome Toro, MoxxHO nonpoGoBaTh nepesanycTuTb KOMNbIOTEP U NpMGop.

Mepe3zanyck npu6opa:

1.
2.

BblkntounTe, a 3aTeM BKNOYMUTE NUTaHMe npubopa.
Mopoxante He meHee 60 cekyHA, NOKa 3aBEPLUMTCA HACTPOWKa CETMU.

Hacmpofu(a cesi3u Mo JIoKasbHOU cemu:

1.
2.
3.
4.

HaxmuTe knasuwy MENU (MeHio).

B pasgene System (Cuctema) Bbibepute nyHKkT Communication (CBA3b).
Otkponite Bknagky LAN (JlokanbHas ceThb).

MpoBepbTe 3HaYeHMs NapameTpoB.

Ecnu npu NOMOLLIXM OMUCaHHbLIX BblLLE OEenCcTBU He yaanocChb yCTpaHUTb np06nemy, 06paTl/ITer K
CUCTEMHOMY aAMUHUCTPATOpPYy.

DAQ6510-900-01Rev. A/ April 2018 3-17



Paspgen 3: Vicnonb3oBaHue nHTepdeica DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP
OWCTaHUMOHHOIO ynpaBneHus PykoBOACTBO MO aKchnyaTauum

OomawHan cTpaHuua Be6-uHTepcenca

Puc. 28. JomalwHAA cTpaHuua Beb-uHTepdenca
T ekl Dol B8 Pl - InErvmat Explosrr ¥ ==
e manm Brll] e oosemee x|
v B st s = (37 ek e Callery v 48 | Rplieard
KEITHLEY

A Tokiroris Comparny

>

Model DAGES10

Home
Smatch Multmries o

L2 Heme ;

i Instrosen Model DAQES10

. Narfachan Krethlry [eatraments
Wirtwal Fresst - e ———— = =
Paral Senal Muamber [T el Furmmae Revision 8 by
Lommands TICP Raw Secloer s Telner Pent 3
Extect Data [ = i - —

Ln': L}:.t.“ﬂur: o

Halp (hustony)

C 20072004 Beuhley Insmemense. All righse pessrved

Ha gomaluHeln ctpaHuue nprubopa coaepkaTcsi cBedeHust o npuGope. Momnmo npoyei MHopmauum,
Ha JoMallHe CTpaHMLUEe UMEelTCS YKasaHHbIe HIDKE CBeOEHUS.

e Homep mogenu, nsrotoBuTemnb Y CEPUNHBIN HOMEpP NpMbopa, a Takke BEPCUS MUKPOMPOrpamMmmMHOro
obecneveHus.

e Homep Raw Socket TCP n Homep nopta Telnet.

e T[locnegHee coobuweHune LXI. Ecnu nepenty No cebinke XXypHana, OTKPOeTCs AOMaLLHASA
cTtpanmua LXI.

e KHonka ID (MaeHTudmkartop), npyv NOMOLLM KOTOPOU MOXHO MAeHTUdULMpoBaTb Npubop.
Cwm. pasgen MoeHtudurkaumsa npubopa (Ha ctp. 3-19).
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP Pasgen 3: Ncnonb3oBaHue nHTepdenca
PykoBoAcTBO no skcnnyarauvm ONCTaHUMOHHOTO yNpaBneHus

NaoeHTudmnkauma npubopa

Ecnu y Bac Heckonbko npn6opos, npu nomowy kHomnku ID (MaeHTudmrkaTop) MOXHO onpeaenuTtb
npubop, ¢ KOTOPbLIM BbINOJHAETCS OOGMEH AaHHbIMMU.

Mpexge yem NbiTaTbCcA MOAeHTUdUUMPOBaTL Npubop, yoeamTech B TOM, YTO CO34aHO yOanéHHoe
noakntoYeHne K npudopy.
HNdeHmudpukayus npubopa:

1. Ha kaxgom nmetowemcs y Bac npnbope Haxmute knasuwy MENU (MeHio), a 3aTtem BbiGepuTte
nyHKT Communication (CB3b).

2. Ortkponte Bkrnagky LAN (JlokanbHas ceTb).

3. Ha gomawHen ctpaHuue Beb-nHTepdgerica unm LXI HaxxmuTe kHonky ID (MaeHTndukaTop). LiseT
KHOMKM U3MEHMTCS Ha 3eNEHbIN, U MHANKATOp nokanbHon cetn LXI Ha Bknagke LAN (nokanbHas
CeTb) NpMbopa Ha4yHEeT MuraTb.

4. Euwe pa3 HaxmuTe kHorky ID (MaeHTudukatop). PyHKUMA naeHTndmkaumm 6ygeT oTkoYeHa.

OnpepeneHne Habopa KOMaHA, KOTOpble npeanonaraeTcs
MCNoONb30BaTb

MOo>XHO n3MeHUTb Habop kKoMaHA, ucnonb3yemMbix Npu pabote ¢ npudopom DAQE510. Huxe
nepeyvncneHbl AOCTYMHbIE Ha60pbl KOMaHO OUCTaHUMOHHOIO yrnpaBieHn4d.

e  SCPI: a43bIK, OpYeHTUPOBaHHbLIV Ha NPUMBOpP M co3gaHHbIN Ha ocHose cTaHaapTa SCPI.

e TSP: a3bik nporpaMMmnpoBaHng cLeHapueB, BKIOYaOLWNA KOMaHAbl ynpaBneHus,
OPWEHTUPOBaHHbIE HA NPMBOP. DTN KOMaHALI MOXHO BbINOSIHUTL HA aBTOHOMHOM npubope. TSP
MO>XHO MCMONb30BaTb Afsi OTNPABKN OTAENbHbLIX KOMaHA Unun ans o6beanHeHNs1 HECKOIbKNX
KOMaHf, B CLieHapwi.

e SCPI2700: A3bIK, OPUEHTUPOBAHHbLIN Ha NPMOOP, MPU MOMOLLM KOTOPOIO MOXHO 3anyckaTb KOZ,
pa3paboTtaHHbii ansa npubopos Keithley Instruments cepun 2700.

e SCPI2701: A3bIK, OPUEHTUPOBAHHbLIN Ha NPMOOP, MPU MOMOLLM KOTOPOrO MOXHO 3anyckaTb KOZ,
pa3paboTtaHHbii ansa npubopos Keithley Instruments cepun 2700.

CouetaTb Habopbl KOMaHA HEMb3S.

NPUMEYHAHUE

Cpasy nocne noctaeku n3 komnanum Keithley Instruments npubop DAQ6510 HacTpoeH ansi paboThbl
¢ Habopom komaHa SCPI DAQ6510.

Hacmpolika Habopa komaHO Ha nepedHell NaHenu:

1. Haxwmute knasuwy MENU (MeHio).

2. B pasgene System (Cuctema) Bbibepute nyHKT Settings (MapameTpsbl).
3. Bbibepute Command Set (Habop komaHz).

Bam GygeT npeanoxeHo nepesanyctuTtb npubop.
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Pasgen 3: Vicnonb3oBaHune nHTepdenca DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP
OMCTaHUMOHHOTO yNpaBneHus PykoBoACTBO No 3kcnnyaraumu

OnpedeneHue mo2o, kakoli Habop koMaHO eblbpaH, Yepe3 uHmMepgelic dUcCMaHYyUOHHO20 yrpaesIeHus!
OTnpaBbTe criegyoLLyto KoMaHay:

*LANG?

Bbi6op Habopa komaHO SCPI yepe3 uHmepdghelic ducmaHyUOHHO20 yrpaesieHus!

OTnpaBbTe CreayroLLyo KoMaHay:

*LANG SCPI

Mepesarpyaute npudop.

Bbi6op Habopa komaHO TSP yepe3 uHmepgbelic ducmaHUUOHHO20 yrnpaseseHus

OTnpaBbTe criegyoLLyto KoMaHay:

*LANG TSP

Mepesarpyaute npuodop.

3-20
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Pasnen 4

BbinonHeHne OCHOBHbLIX U3MEPEHUN NPy NOMOLLMU
OpraHoB ynpaBfieHUs1 Ha nepegHen NaHenu

B atom paspgene:

BBEAEGHME.........ccoeeeeeee et 4-1
O6opynoBaHue, Heobxogmmoe ans paboTbl C 3TUM

TIPUIMEPOM ...ttt e e ettt ettt e e e e e et e e e e e e e e eeeean 4-1
[TOOKIMIOYEHMS YCTPOMCTB c.eeeveeeeeeeeereeeeeeereeeereeeeeeeeeeeeeeeeeeeeseennees 4-2
OCHOBHbIE M3MePEHNS, BbINOMHAEMbIE NPY NMOMOLLIM

OpraHoB ynpasneHnsi Ha NepeaHen NAHEMM..........cceeeeeeeeueneeen. 4-3

BBepneHue

B aTom npumepe npuMeHeHUs NokasaHo, Kak BbINOMHUTb U3MEPEHME CONPOTUBIIEHMS MO
OBYXNPOBOAHOW CXeMe C UCNOSfb30BaHMEM OPraHOB yrpaBieHUs Ha nepeaHen naHenu npnbopa.

NPUMEYHAHUE

Mpexae Yem HacTpamBaTb kakue-nnbo napameTpbl Npubopa, BbIGepUTe HEOGXOAMMYIO PYHKLMIO.
MHorue napameTphbl CBSi3aHbl C onpeaeneHHbIMU hyHKUUAMI 3MepeHunii. B npumepax npumeHeHus
B JAHHOM PYKOBOACTBE AN JOCTUXKEHMS MakcuMarbHO apdeKTUBHBIX pe3yrbTaToB UCMONb3yeTcs
onpeaeneHHbIN NopsAaoK onepaLui.

OGopyanoBaHue, Heobxoaumoe Ana padboTbl C 3ITUM NPUMEPOM
O6opynoBaHue, Heob6xo0aMMoe ANs BbINOMHEHNSI 3TOr0 UCMbITAHUS:

e  OpuH npubop DAQ6510.
e [1Ba n3onupoBaHHbIX NPoBOAA C pasbeéMamu Tuna «baHaHy.

e  OpawvH pesuncTop, CoNnpoTUBMEHME KOTOPOro npeanonaraeTca U3aMepuTb; B 3TOM NpumMepe
ucrnornb3yeTcs pe3ancTop HoMmHanom 9,75 kOm.



Pasgen 4: BbinorHeHNe OCHOBHbLIX N3MEPEHUI MPU NMOMOLLU DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP
OpraHoB ynpaBneHnsl Ha NepeaHen naHenm PykoBOACTBO MO aKcnnyaTauum

Moakno4yeHUsa yCTPOMNCTB

Moagkntounte npnbop DAQE510 k pe3ncTopy No AByXNPOBOOHOW CxeMe (nokanbHoe nsmepeHne). B

3TOW KOHUrypauum ycTponcTeo nogkntodeHo k knemmam INPUT HI (Bxog Bbic.) n INPUT LO (Bxoa

HU3K.).

BbinosiHeHue coeQuHeHUl:

1. Bbikntounte nutaHne npmnbdopa DAQ6510.

2. MNopgkniounTte ucnbiTatensHble BoiBoAdbl k knemmam INPUT HI (Bxog Beic.) n INPUT LO (Bxopg
HWU3K.) Ha NepegHer NaHemnu, kKak NoKasaHo Ha PUCYHKE HUXE.

3. TogknioumTe ncnbiTaTenbHbIe BbIBOAbL! K PE3NCTOpY.

Puc. 29. UamepeHue conpoTMBEeHUs NO ABYXNPOBOAHOW CXeMe C UCNOoSIb30BaHUEM OpraHoB
ynpaBlieHMA Ha nepegHen naHenu npn6opa DAQ6510

Manblin Tok
M3MepeHns
X SENSE INPUT i’
Q4 WIRE A\ +
@ HI INPUT HI
@ (O OGr—eonseil reyeros
COMPOTUBIIEHNEM

npnbnmns. 10 kOm

@ Sgﬁi mwx 17()55)(?]\///500
@ @ INPUT LO
@ 5 | (Bxog HU3K.)

AMPS
3A, 250V
FAST ACTING
3.0A, 250V
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP Pasgen 4: BbInoriHEHWE OCHOBHbIX U3MEPEHUI NPY MOMOLLN
PykoBoAcTBO no skcnnyarauvm OpraHoB ynpaBneHVs Ha NepeaHen naHenm

OCHOBHbIe U3MepEeHUs, BbINONMHAEMbIe NPXU NOMOLLU OPraHoB
ynpaBrieHns Ha nepegHen naHenm

B onucaHHbIX HUxe npouenypax noka3aHo, Kak BbIMNOJIHATbL USMEePEHUA, nony4aTtb AOCTYyn K
napamMmeTpam M3MepeHI/Il‘/‘I M npocMaTtpmBaTb AaHHblIE Msmepean?l B 6yd)epe YTeHuA.

N3mepeHns MOXHO BbINOSMHATL B HENPEPBLIBHOM UM PYYHOM pexume. B pexunme HenpepbIBHbIX
N3MepPEHU NPUGOP BbINOMHSAET N3MEPEHUS C MAKCUMarbHO BO3MOXHOW CKOPOCTbIO. B pyyHOM
pexvnmMe Npnbop BbINOMHAET M3MEPEHMS TONbKO Mo HaxaTtuio knasnwn TRIGGER (CuHxpoHusaums).

BbinosnHeHue usmepeHuli npu noMowiu op2aHoe ynpaeJsieHuUs1i Ha nepedHeﬁ naHenu:

1.
2.

Bkntounte npubop, Haxas BbikntovaTtens POWER (IMuTaHve) Ha nepegHen naHenu.

Y6eguteck B ToM, 4To nepekntoyatens TERMINALS (Knemmbl) Haxogutcs B nonoxeHnn FRONT
(MepepgHue).

Ha npokpyymBaemoM akpaHe Functions (®yHkuun) Beibepute nyHkT 2W Q (UN3mepeHue
COMpPOTUBNEHNS NO ABYXNPOBOAHOW cxeMe). B BepxHel yactu akpaHa Home (JomaluHas
CTpaHuLa) Ha4yHyT oTobpaxaTbCs pe3ynbTaTbl U3MEPEHUIA.

Ecnu pesynbtathl namepeHuin He otobpaxatotcs, 3axmute kHonky TRIGGER (CuHxpoHusaums)
Ha HECKONbKO CekyHA v BbibepuTe pexum nsmepennii Continuous (HenpepbiBHbIR).

N3meHeHue napamempoe usmepeHul:

1.

U

HaxmuTe knasvwy MENU (MeHio).

B pasgene Measure (MamepeHune) Boibepute nyHKT Settings ([MapameTpbl).
Bbibepute nyHkT Display Type (Tun otobpaxeHus).

Beibepute nyHkT 3.5 Digits (3,5 paspsaa).

Haxmute knasuwy HOME (JomawwHas ctpaHumua). Tenepb pesdynbTatbl M3MepeHun byayT
oTobpaxaTbca B hopmaTte 3,5 paspsaga.

BbinonHeHue OdHOKPBMHoeo usmMmepeHusi:

1.
2.
3.

Ha nepepgHei naHenu saxmunte knasuwy TRIGGER (CvHXpoHW3aLmMs) Ha HECKOMNBbKO CEKyHA.
Bbibepute pexum cuHxpoHusaumm Manual (PyyHomn).

HaxmuTe knasmwy TRIGGER (CuHxpoHu3aums), 4ToObl 3anycTuTe O4HOKPATHOE N3MEPEHME C
NCMNonb30BaHWEM BblOpaHHOW PYHKLUMN N3MEpPeHus.

Puc. 30. OcHOBHbIe pe3ynbTaTbl U3MepPeHUNn

Local defbuffer1 Mo Script CONT %4

+0.988011 kQ
=
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Pasgen 4: BbinoriHEHWE OCHOBHbIX U3MEPEHUI NPY MOMOLLN
OpraHoB ynpaBneHns Ha NepeaHen naHenu

DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP

PykoBOACTBO MO aKkcnayaTaumm

NHdopmauus, oToGparkaemas B Tabnvue nokasaHuin, 3aBUcuT oT BelibpaHHoro Gydpepa u ot

ncnonb3yemon (nepegHen unv 3agHemn) naHenu.

pocmomp codepxxumozo 6yghepa YmeHus1 Ha nepedHel NaHesu:

1. Haxwmute knasuwy MENU (MeHio).

2. B cton6ue Views ([Mpencraenenus) Bbibepute nyHKT Reading Table (Tabnvua nokasaHui).
OT1o0bpasaTcsa gaHHbIe M3 aKTUBHOTO Bydepa YTeHus.

Puc. 31. Tabnuua nokasaHum

READING TABLE

Tl Active !defhuﬂeﬂ! ikl ate

Index

2
3
4
5
6
7
8
9

=
(=1

Time
12 11:08

09/12 11:08:59. 243846
09/12 11:08:59.260556
09/12 11:08:59.277266
09/12 11:08:59.293976
09712 11:08:59.329415
09712 11:08:59.346126
09712 11:08:59.362836
09712 11:08:59.379546
09/12 11:08:59.396256

Reading

+000.0707e-3V
+000.08042-3V
+000.088%-3V
+000.0912e-3V
+000.0981e-3V
+000.0631e-3V
+000.0586e-3V
+000.0924e-3V
+000.0683e-3V

Channel

NPUMEYHAHUE

Ecnv ang BbINONHEHMSA U3MEPEHNA NCMNOMb3YOTCA KIeMMbl Ha NEPEOHEW nanenwu, To B cTonbue
Channel (Kanan) Tabnuubl nokazaHun 6yaet otobpaxaTbcs 3HadeHue Front (MepeaHue). Ecrin
ncnonb3aytotca knemmbl Ha SAJJHEW nanenu, B ctonbue Channel (Kanan) 6yaet oTo6paxaTbes
3HayeHue Rear (3agHue). Ecnu ncnonb3yetcsa nnata, 1o B ctonbue Channel (KaHan) 6yget
oTobpaxaTbCs HOMep KaHana.

3. YTtoObl 0TOGpa3nTL AaHHbIE M3 Apyroro bydepa YteHus, Bbibepute aToT Oydep.

4. YT06bl OTOGPA3UTL CBEAEHUSA AN onpeAeneHHON TOYKU AaHHbIX, NpoBeauTe nanbLem no
Tabnuue BBEpX UN BHU3 U BbIOEPUTE TOUKY AaHHbIX, YTOGbI MPOCMOTPETb CBEAEHUS O
nokasaHusax ansa Heé. Ecnu B Tabnuvue MHOro Todek AaHHbIX, BbibepuTe 06nacTb Ha rpaduke
npeaBapuTeNbHOro NPOCMOTPA MoKa3aHWii B MPaBOM BEPXHEM Yrily SKpaHa U NpoKpyTUTe
TabnMUy 4O HYXKHOW TOYKU AAHHBIX.

5. Yrtobbl BepHyTbCA Ha akpaH Home (domaluHsas cTpaHuua), Haxxmute knasuwy HOME
(domawwHssa ctpaHuua).

CTtonb6eu

OnucaHune

Channel (Kanan)

CepeHus o kaHane.

Index (MHpOekc)

MHaekc nokasaHun.

Reading (Moka3aHue)

ViamepeHHoe 3HayeHue.

Time (Bpewms)

HDaTtan BpeMs C ykadaHnem mMmecsduda, gHA, YacoB, MUHYT, CEKyHO U

Aonen cekyHabl.

4-4
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Pasgen 5

CkaHMpoBaHue TeMnepaTtypbl NpU NOMOLLK TepMonap

B aTom paspgene:

BBEOEHME ... 5-1
HeobX0AMMOE OBOPYAOBAHUE .....cc.evveeeeiieeeeiiieeeeiieee e 5-1
[TOAKIIOUEHUS YCTPOMCTB .eeeeeiiiiieeeaaeeaneieeeeaaeeaaneneeeeaaeeaannes 5-2
CkaHupoBaHue TemnepaTypbl Npu NOMOLLM TEpMONap ............ 5-4

BBepneHue

B aTom npumepe npUMeHeHUsi nokasaHo, kak ucrnonb3osaTb Npubop DAQ6510 gns pernctpaumm
OaHHbIX CKaHMPOBaHWA TemrepaTypbl NPy NOMOLLM TEPMOMNap C UCMOMb30BaHNEM BHYTPEHHETO
KomneHcaTopa xonogHoro cnasi tepmonapsbl (CJC) Ha NpoTshkeHun 24 yacos.

TecTupoBaHue 3Toro Tuna 06bIYHO BLIMOMHAETCS, €CNN TeCTUpyemMoe YCTPONCTBO NMOMELLEHO B
Kamepy Ans KMMMaTU4ecKkUx UCMbITaHU 1 NoaBepraeTcs BO3AENCTBUIO SKCTPEeMaribHbIX YCIOBUN.
CuvcTtema perucTpmpyeT gaHHble B pasnuyHblX TOYKaxX Ha TECTUPYEMOM YCTPONCTBe. 3aTeM AaHHbIe
akcnopTmpytoTca u3 npubopa DAQG6510 Ha KOMNbIOTEP A5 reHEPUPOBaHUA TEMMNEPATYPHOrO
npodung. ATOT TeMnepaTypHbIA Npodunb No3BonseT pa3paboTymkam n noTpebutensam nogpobHo
OLEHUTb TemrnepaTypHble XapakTePUCTUKN YCTPOMCTBA.

Heobxoaumoe obopyaoBaHue

e OpwH npubop DAQB510.

e  OpanH moaynb 20-kaHanbHoro audepeHumansHoro Mmynstunnekcopa mogenu 7700.
e  OauWH KOMMbOTEP, HACTPOEHHbIN ANA CBA3U C NPUOOPOM.

e [lecatb Tepmonap Tuna K.

e OpHo 3anomuHaroLee yctponctso USB.

e  OpHO vCnbITbIBaEMOE YCTPOWUCTBO MM KOMMOHEHT.
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Pasgen 5: CkaHvpoBaHve TemnepaTtypbl Npy NOMOLLM Tepmonap PykoBOACTBO MO aKchnyaTauum

Moakno4yeHUsa yCTPOMNCTB

IModknro4eHue mepmonap K npubopy

1. BblkntounTe nutaHne npnbdopa DAQ6510.

2. Otknmounte mynbTunnekcop 7700 ot npnbopa DAQE510.
3. CHMMMTE BEPXHIOK KpbILWKY ¢ MynbTunnekcopa 7700.

Puc. 32. locTyn K BUHTOBbLIM 3aXXMam

briokmposka

oBKu

4. TlogknounTe gecsaTb TepmMonap Ttmna Kk KaXOoMy KaHaly, Kak Nnoka3aHO Ha PUCYHKe.

Puc. 33. NMoaknioyeHus gnsa Tepmonap B moayse mynbTunnekcopa 7700

0 m* :

@ L Tepmonapa

5. BbiBegute kabenu HapyXy Yyepes KaHarnbl B Kopnyce mynbtunnekcopa 7700 n yctaHoBUTE Ha
MECTO BEPXHIOK KPbILLKY.

6. Ybeautechb B TOM, 4YTO NuTaHme npnbopa DAQG510 BbIKMHOYEHO.
7. BcraBbte mynbTunnekcop 7700 B rHe3go Ha 3agHer naHenu npubopa DAQ6G510.

Puc. 34. NMpubop DAQ6510 c moaynem mynbTunnekcopa 7700

(9 COMMUNICATION ACCESSORY ¢
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP
PykoBoacTBO No aKkcnnyaTaumu Pasgen 5: CkaHvpoBaHve TemnepaTtypbl Npy NOMOLLM Tepmonap

8. Bkniounte npnbop, Haxas BbikntovaTtens POWER (MutaHve) Ha nepegHen naHenu.
9. BbIbepuTte 3agHue knemmsbl (rear) npu nomowm nepekntodatend TERMINALS (Knemmbt).
10. BcraBbTe HakonuTenb USB B pa3beM Ha nepedHen naHenu npubopa.

OcTtaBunecs coeguHeHus cnyxart Oond noAkrYeHna tepmMmonap K TeCtTupyemMmomy yCTpOIZCTBy, KakK
npasuno, npu NOMoLLKn namnkm, TepmMonacThl, NoniMaMmnaHoOM NeHTbl UNu SﬂeKTDOFIDOBO,D,HOIZ
3MNOKCUAHOW CMOTbI.

A BHVMAHUE!

YT106bI He 4ONYCTUTL NOPaXeHUS ANeKTPUYECKUM TOKOM, TeCTOBbIe COeQUHEeHMUs
Heo6X0aAMMO BbINOMHUTL TakK, YTOGbI NONb30BaTerlb He CMOT MPUKOCHYTLCA K
McnbiTaTenbHbIM BbIBOAAM UMM TECTUPYEMOMY YCTPOMCTBY, HaXoAsLWeMyCsl B KOHTaKTe C
npoBoaHukamu. Mepea BkNoYeHneM NpuGopa pekomMeHAyeTCsl OTKMIOUYUTL OT Hero
TecTupyemble ycTpolcTBa. BesonacHasa ycTaHoBKka nogpasymeBaeT MCNOJNIb30BaHUe
COOTBETCTBYHOLUNX IKPAHOB, OrpaXkAeHWU U 3a3eMIIeHUs ANs NpeaoTBpaLeHus
COMNPUKOCHOBEHUA C UCNbITaTeNIbHbIMU BbIBOAAMM.

3awuTtHoe 3asemneHue n knemmbl LO (Husk.) npubopa DAQ6510 He coeanHeHbl Mmexay
coboun. Takum obpasom, Ha knemmax LO (Hu3k.) MOryT BO3HMKHYTb OnacHbIe HanpsikeHus
(6onee 30 Bcp. ks.). ATO MOXKET Cry4YnTHLCA NpU paboTe npubopa B nobdom pexmme. YTobbl He
[ONyCTUTb NOSIBIIEHUA ONACHOro HanpsikeHUs Ha knemmax LO (Husk.), nogkntounte knemmy
LO (Hu3k.) K 3alMTHOMY 3a3eMNEeHUI0 (€CNN 3TO BO3MOXHO B KOHKPETHOM criyyae
npuMeHeHusi npubopa). Knemmy LO (Hu3K.) MOXKHO NOAKIMIOYUTL K KNEMMe 3a3eMIeHUsA
Waccu Ha nepegHen NaHenu Unyu K BUHTOBOM KNemMMe 3a3eMIieHUA Ha 3aQHen naHenw.
YuyTtuTe, 4TO KNEMMbI Ha NepeaHen NaHenM U3oNUPOBaHbI OT KNEMM Ha 3agHeln naHenu.
Takum obpa3om, Nnpu UCNONb3OBaHMU KIleMM Ha nepegHen naHenu 3asemnurte knemmy LO
(Hn3k.) Ha nepegHen naHenu. NMpu MCNONb30BaHMM KITIeMM Ha 3agHEWN NaHenu 3asemnuTte
knemmy LO (Hu3k.) Ha 3agHei naHenu. HeBbINONTHEHUE 3TUX PEKOMEeHAaLUn MOXeT NPUBECTH
K TPaBMam Unm cmepTtu nrogen nmbo K noBpexaeHuto npudopa.
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DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP

Pasgen 5: CkaHvpoBaHve TemnepaTtypbl Npy NOMOLLM Tepmonap PykoBoACTBO No akcnnyaraumu

CkaHupoBaHue TemnepaTypbl Npu NOMOLLU TepMonap

B aTom npumepe paccmartpuBaeTcsa nopsaok ncnonb3osaHns DAQ6510 onsa namepeHus Temneparypbl
B AECATU pasnNnyHbIX TOYKaxX Ha TECTUPYEMOM YCTPOMCTBE C UHTEPBArioOM B OOHY MUHYTY Ha
NPOTAXEHUN 24 yacos. Bo BpeM4dA 3TOro UucnbitaHUA BCce AaHHble CKaHMPOBaHNUA aBTOMaTUYEeCKU
3anncbiBalOTCA Ha 3anoMuHatoLLee yctponcteo USB, NnoaknoYeHHbIn K pasdbeMy npubopa.

Mpu pa6ome ¢ amum NPUMepPOM NPUMEHEHUSI 8kl 8bIMOJIHUME yKa3aHHbIe HWXe delicmeust.

HacTtpovite npubop Ha namepeHue npm nomoLum Tepmonap tuna K no gecstn kaHanam ¢
NCMosib30BaHNEM BHYTPEHHEN KoMneHcauumn xonogHoro cnas (CJC).

[ns 6onee TOYHbIX Pe3ynbTaToB BKMHOUNTE OOHAPYKEHNE Pa3OMKHYTbIX BbIBOOOB U
KOMMEHCaLMI0 CMeLLEeHUS.

HactpowTte npmubop Ha ckaHupoBaHue Bcex kaHanos (1-10) ¢ MHTepBanom B ogHY MUHYTY B
TedyeHue 24 4yacos.

Bkntounte aBTOMaTU4eckui OKCNOPT BCEX AAaHHbIX KaXXa0ro 3aBepLIJéHHOFO CKaHupoBaHuA Ha
3anomMmuHatoLee yctpovictso USB.

Bkntounte dyHKLMIO aBTOMaTMYECKOro nepesanycka Aanst obecrneyeHnst 3anncu gaHHbIX B criyvae
cbos nuTaHus.

MpoBepbTe COCTOSAHME CKAaHNPOBAHWUS BO BPEMSI €0 BbINOSTHEHMS.

[MprocTaHoBUTE CKaHMpPOBaHWE OO €ro 3aBepLUEHNs U NepeHecuTe AaHHbIE HA KOMMbIOTEP,
YTOObI HAYaTb aHanms.

MpoaHanuanpyinte rpadmnyeckne gaHHbIe BbINOSHAKLWEroca CKaHMpOBaHNA.

N3yunte nopsagok nporpammupoBaHus npubopa npu NoMoLLM Nofb3oBaTeNbCKoro MHTepdenca
Ha nepeaHen naHenu.

N3yunte nopsagok nporpammupoBaHns npubopa npu noMoLum nHTepdenca ans yaanéHHon CBA3m
¢ ncnons3osaHuem komaHg SCPI n TSP.

5-4
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP
PykoBoacTBO No aKkcnnyaTaumu Pasgen 5: CkaHvpoBaHve TemnepaTtypbl Npy NOMOLLM Tepmonap

Ucnonb3oBaHue nepenHeﬁ naHemnun

Hacmpolika napamempoe usmepeHusi Ha nepedHeli NnaHenu:

BkntounTe npmnbop, Haxar Bbikntodatens POWER ([MutaHue) Ha nepegHen naHenu.
HaxmuTe knasmwy MENU (MeHio).

B meHio Channel (Kanan) Boibepute Scan (CkaHupoBartb).

HaxxmuTe kHomky +, 4Tobbl 4OGaBuTb rpynny kaHanos (101-110), n HaxmuTe OK.

Ha akpaHe Measure Functions (®yHKkunm nsmepenuii) Bbibepute onumio Temperature
(Temnepatypa).

Bbibepute onuumn Thermocouple (Tepmonapa) u K.

7. TpokpytuTe BHU3 1 ana napameTpa Reference Junction (OnopHoe coeanHeHune) 3aganTe
3Ha4veHue Internal (BHyTpeHHee).

8. OrtkponTte Bknagky Scan (CkaHupoBaHue), ons napametpa Scan Count (CYeTYnk ckaHMpoBaHUS)
yctaHoBuTe 3HadeHne 1440 n HaxxmuTe OK. (CkaHupoBaHue C UHTEPBANoOM B OOHY MUHYTY B
TeyeHue 24 yacoB = 24 yaca * 60 muHyT = 1440).

9. [nsa napametpa Interval Between Scans (MHTepBan ckaHupoBaHus) ycTaHoBUTE 3HavYeHue 60 s
(60 ¢) n HaxxmuTe OK.

10. Ha Bknagke Scan (CkaHupoBaHue) NnpokpyTuTe BHU3 o onuun Export to a USB flash drive
(OkcnopT Ha 3anomuHatowee yctporcteo USB). B cnncke onumi Beibepute 3HaveHune After
Each Scan ([Mocne kaxgown onepauumn ckaHMpoBaHus).

11. Bblibepute nyHkT Filename (Mmsa danna), BBeaute 3HaveHne scan24hr n Haxmute kHornky OK,
4yToObl NOATBEPAUTL BBEAEHHOE 3HAYEHME.

12. Haxmute kHonky OK, 4yTobbl noaTBEpANTL OCTanbHble NapamMeTpbl pa3aena File Content
(Copepxumoe channa).

13. Bbibepute nyHkT Power Loss Restart (lMepesanyck nocne oTknoyeHns NuTaH1s) u 3aganTte ang
aT0ro napametpa 3HayeHve On (Bkrn.).

14. Tenepb MOXHO 3anMyCTUTb ONepaumio CKaHMPOBaHNSA OAHUM U3 ABYX YKa3aHHbIX HUXe CcrocoboB.
a. Haxwmute 3Havok Start ([Nyck) Ha akpaHe SCAN (CkaHupoBaHue).

b. Haxmute knasuwy TRIGGER (CuHxpoHusaumsi) n Bbibepute Heo6xoaMMoe COCTOsIHUE N3MEPEHUS.
Haxmute Initiate Scan (3anycTutb ckaHMpoBaHUE), YTOObI 3aMyCTUTL CKAaHUPOBAHKE.

15. BbibepuTe nyHKT View Scan Status (OTobpa3uTbe COCTOsSIHME CKaHUPOBaHWS), YTOObI NepenTn Ha

npokpy4ymBaeMbin 3kpaH SCAN (CkaHnpoBaHue) Ha akpaHe HOME (JomaluHas cTpaHmua).

Ok wbh =

o

DAQ6510-900-01Rev. A/ April 2018 5-5



DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP
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Mcnonb3oBaHue komaHg SCPI

Ota nocnegosBaTenbHOCTb komaHg SCPI BbINONHAET ckaHMpoBaHWe TeMNepaTypbl NPV MOMOLLM
Tepmonap.

BoamoHO, NoTpebyeTcs BHECTU U3MEHEHWS, YTODObI 3TOT Kof paboTarn B UCMONb3yeMoi BaMu cpefe
NporpaMMUpPOBaHUS.

Omnpaebme YKa3aHHble HU)XXe KOMaHObI 0511 0aHHO20 npumMepa rnPUMeHeHusl.

KomaHabl OnucaHusa

FRST " C6poc DAQB510

. 3 A\l A\l .
:FUNCtion 'TEMPerature', (@101:110) - HacTpoiika napaMeTpoB kaHana Ans

rHesga 1

:SENSe: TEMPerature: TRANsducer
TCouple, (@101:110)

:SENSe:TEMPerature:TCouple:TYPE K,
(@101:110)

:SENSe: TEMPerature:TCouple:RJUNction:
RSELect INTernal, (@101:110)

:SENSe: TEMPerature:ODETector ON,

(@101:110)

:ROUTe:SCAN:CREate (@101:110) B HacTpoiika ckaHMPOBaHNS

:ROUTe: SCAN: COUNt: SCAN 1440 " 3ajanve anst napamerpa Scan Count
(CueTunk ckaHMpoBaHus) 3Ha4YeHUst 24 4
* 60 MuH/Y = 1440

:ROUTe:SCAN:INTerval 60.0 " 3aganve ans napametpa Interval
Between Scans (MHTepBan
CkaHMpoBaHUs) 3HaveHmns 60 c.

:ROUTe : SCAN : EXPORT -

HacTtpowka 3anucu gaHHbIX Ha
3anomuHatoLLee yctporicteo USB nocne
KaXkgoro ckaHMpoBaHus

"/usbl/scan24hr.csv", SCAN, ALL

sROUTe:SCAN:RESTart ON . BknoueHve nepesanycka CKaHMpoBaHUA
nocne c6osi NMTaHUA

FINTT ®  CuHXpOHM3auus 3anycka CKaHUPOBaHMs

:DISPlay:SCReen SWIPE SCAN n

MepeHanpaeneHne nonb3oBarens Ha
npokpy4mBaemsbii akpaH SCAN
(CkaHnvpoBaHue)

5-6 DAQG6510-900-01Rev. A/ April 2018



DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP
PykoBoacTBO No aKkcnnyaTaumu Pasgen 5: CkaHvpoBaHve TemnepaTtypbl Npy NOMOLLM Tepmonap

Mcnonb3oBaHue komaHg TSP

NPUMEYHAHUE

YkasaHHbIn Hke ko TSP npegHasHaveH ans 3anycka B cpeactee Test Script Builder (TSB)
komnaHum Keithley Instruments. TSB — 3T0 nporpaMmHoe cpeacTBo, KOTOPOE MOXHO 3arpy3nThb C
caviTta ru.tek.com/keithley. Cpeactso TSB MOXHO yCTaHOBUTb M UCMONb30BaThb A1 HanuMcaHms Koga
1 pa3paboTku cLeHapueB anga npubopos ¢ noaaepkkom Habopa komaHg TSP. CeBegeHnst 0 TOM, Kak
ucnonb3oBaTb cpeactso TSB, cM. B MHTepaKTMBHOW crnpaBeke cpeactea TSB u B pasgene «O6une
cBegeHus o pabote ¢ Habopom komaHa TSP» B aokymeHTe CripagoyHoe pykogeoOcmeo no modesnu
DAQ6510.

Ecnu Bbl ncnonb3yeTe apyrne cpefbl NporpaMMMpoBaHust, TO, BO3MOXHO, NOTPebyeTcst BHECTU
n3mMeHeHunsa B npumep koga TSP.

Mo ymonyaHuio B npndope DAQ6510 ncnoneayetca Habop komang SCPI. MNpexae Yyem oTnpaenaTb
komaHgbl TSP Ha npubop, Heobxoanmo BbiGpaTh 3TOT HAOOP KOMaHA,.

BknroyeHue Habopa komaHO TSP

1. Haxwmurte knasuwy MENU (MeHio).

2. B pasgene System (Cuctema) Bbibepute nyHKT Settings (MapameTpsbl).

3. [Onsa napametpa Command Set (Habop komaHg) BoiGepute 3Ha4veHne TSP.

4. Korga otobpasunTcs 3anpoc Ha nepesarpy3ky npubopa, HaxxmuTe KHorky Yes ([Ja).

OTa nocnegoBaTenbHOCTb koMaHA TSP BbINOMHAET ceputo nsamepeHuin Temneparypsl. [Nocne
BbINOMHEHNS Koda AaHHble 6yayT oTobpaeHsl B pasgene Instrument Console (KoHcone npubopa)
cpeactsa Test Script Builder.

Omnpaebme YKa3aHHbIe HU)XXe KOMaHObI 0511 0aHHO20 npumMmepa rnmPpuUMeHeHuUusl.

—-— Cbpoc npmbopa OO HaCTPOEK IO yMOJIYaHMIO.

reset ()

-- HacTpolka napaMeTpoB KaHajla Ijsa rHeszma 1.

channel.setdmm("101:110", dmm. ATTR MEAS FUNCTION, dmm . FUNC_TEMPERATURE)

channel.setdmm("101:110", dmm.ATTR MEAS TRANSDUCER, dmm.TRANS THERMOCOUPLE)

channel.setdmm("101:110", dmm.ATTR MEAS THERMOCOUPLE, dmm.THERMOCOUPLE K)

channel.setdmm("101:110", dmm. ATTR MEAS REF JUNCTION, dmm . REFJUNCT_INTERNAL)

channel.setdmm ("101:110", dmm.ATTR MEAS OPEN DETECTOR, dmm.ON)

-- HacTpolka CKaHMPOBAaHUA.

scan.create ("101:110"™)

-— BamaHue nja napamerpa Scan Count (CUueTumMk CKaHMPOBAHMA) 3Haueumsa 24 u * 60 MuH/U
= 1440.

scan.scancount = 1440

-- BapaHue nJsa napaMerpa Interval Between Scans (MHTepBajl CKaHMPOBAHMSA) 3HAUEHUS
60 c.

scan.scaninterval = 6.000e+01

-- HacTporka 3anyMcyu IOaHHHX Ha 3aloMMHaolee ycTporcTBO USB mociie KaxIoIo
CKAHVPOBAHUSA .

scan.export ("/usbl/scan24hr.csv", scan.WRITE AFTER SCAN, buffer.SAVE RELATIVE TIME)

—-— BKJIDUEHMEe Iepesalycka CKaHMPOBaHMA IHOcJe cOosa NUTAHUA.

scan.restart = scan.ON

-- CHMHXpOHMBAlMUsa 3alyckKa CKaHMPOBAHMUS.

trigger.model.initiate ()

—— BEIBOI Ha IOUCIJIEM NPOKpyudMBaeMoro skpaHa SCAN (CkaHMpPOBaHME) UM KapyCeJu.

display.changescreen (display.SCREEN SCAN SWIPE)
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P93y.l1 bTaTbl TeCTa

Ha PUCYHKaX HUXKe MOKa3aHbl pe3ylibTaThbl Bbl60p0K N OKOH4YaTeJlbHblE N3MepPEHNA UCNbITaHUA ONA
3TOro npunmMmepa npuMeHeHus.

1. TOpW3OHTanbHbIN NHAMKATOP BbINOMHEHWS MOMHOCTBIO OKPALLEH 3eMEHbIM, ECMM COEAMHEHMS Ha
BMHTOBbIX 3a)XMMaX M Ha TECTUPYEMOM YCTPONCTBE HaaexHbl. [MpokpyunBaembii skpaH SCAN
(CkaHunpoBaHue) coaepXuT nokasaHusi OCTaBLLETOCs BpEMEHM (B CEKyHAAX) M 0OpaTHbIN OTCHET
onepaunin ckaHgMpoBaHus.

Puc. 35. HayanbHbin akpaH DAQ6510

USBTMC defbuffert Mo Script

+239648 °C

No overflows
Within limits

18:52:13 6 of 1440

2. Ecnu Bbl XoTWUTe NPOCMOTpeTb AaHHble Ha USB-HocuTene oo 3aBepLUeHUs], IPUOCTaHOBUTE
CKaHVMpoOBaHWe, N3BINEKNTE HOCUTENb, CKONUPYITe AaHHble Ha K, cHoBa noaknouMTe HocUTenb K
DAQ6510 1 BO306HOBUTE CKaHNPOBaHMeE.

Puc. 36. PesynbTaTthl CKaHUpOBaHUA TeMnepaTtypbl

READING TABLE

Index Time Reading Channel
08/ 1% 01:10:09.951698 +000.0 101
08/ 1% 01:10:09. 980082 -008.3656mV 102
08/ 1% 01:10:10.008468 -000.0592mV 103
08/ 1% 01:10:10.036848 +000.0848 mV 101
08/ 1% 01:10:10.065228 -010.7006mV 102
08/ 1% 01:10:10.111348 -000.0457 mV 103
08/ 1% 01:10:10.139728 +000.0848 mV 101
08/ 1% 01:10:10. 168108 -012.1201mV 102
08/ 1% 01:10:10. 196488 -000.0778mV 103
08/ 1% 01:10:10. 224868 +000.0849 mV 101

1
2
k]
4
5
B
7
]
9

=5
(=1
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PykoBoacTBO No aKkcnnyaTaumu Pasgen 5: CkaHvpoBaHve TemnepaTtypbl Npy NOMOLLM Tepmonap

3. T[locne 3aBepLlueHUs CkaHpoBaHUA Ha nNpokpyymeaeMom akpaHe SCAN (CkaHupoBaHue)
nosiBNSATCA HOBbIE onumn. MoXHO BbiIBpaTb pasnunyHble BKNagky ¢ onumusMy aHanusa
rpadomyecknx gaHHbIX. Ha pucyHke Huxke nokasaH rpacuk BbIOOPOK Ans 3TOro npuMmepa
NPUMEHEHNSI.

Puc. 37. Npacdhmueckun uutepcpenc DAQ6510 ¢ yeTbipbMA obnacTamm

Graph Data Scale Trigger IDLE ==

+2510°C

Swipe

“View
15095 2.216s 29235 3.629s JPEs 5.043s 57505 64575 7164
¥, C

+ 24

+48.43
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Pa3pnen 6

CKaHI/IpOBaHI/Ie Hanpsa>XeHnA NnoCToOAHHOIo
TOKa HU3KOro ypoBHA

B atom paspgene:

BBEAEGHME.........ccoeeeeeee et 6-1
HeobX0AMMOE OBOPYAOBAHNE .....c.evveeiiiieiiiiee e 6-1
MMOOKMIOYEHNS YCTPOMCTB ...t eiiiee e st sineee et 6-2
CkaHvpoBaHue HanpshKeHUsi MOCTOSHHOTO TOKa HU3KOro

17 011 = 6-4

BBepneHue

B aTom npumepe npumeHeHns nokasaH Nnopsaok ucnons3osaHusa npnbopa DAQ6510 ans To4Horo
N3MepeHns HanpsiXXeHNs NOCTOSIHHOrO ToKa B pasnuyHbIX AnanasoHax. [ns nonyyeHns TOYHbIX
[OaHHbIX B 3TOM UcnbITaHuUU ucnonbaytotcsa onumm NPLC (KonnyecTso LIMKMOB 3NeKTPOCeTU) U
aBTOMaTU4eCcKasi yCTaHOBKa Hyns.

Hactpowiky NPLC MOXHO MCnonb3oBaTh A8 CHXKEHUS YPOBHSI HABEOEHHbIX MOMEX, MCTOYHUKOM
KOTOPbIX ABMSIOTCSA pacnofioKeHHble NOONM30CTU Lienu ynpaBneHms napameTpammn 3reKTponmMTaHns
nepemMeHHoro Toka. lomexu Takoro poga MoryT UCXoauTb OT HACTOSIbHOTO MCTOYHUKA NMUTaHUSA I
nuHWMIA anekTponepenad. YeenudeHme NPLC no3BonsieT ycTpaHuUTb Takme Nomexu 3a cyet
WHTEerpaumm Bcex AaHHbIX BbIOOPOK B KpaTHbIE Nepuoay curHana nepemMeHHoro toka (n * 1/(vacrorta
nvHUK Nepegayn) cekyHa). Yem Bonblue LMKINOB 3NeKTPOCEeTN NCMONb3YeTCs, TEM TOYHEE
nokasaHusi. Bpems, HeobxoanMmoe Ans BbINOMHEHUS CKAHUPOBAHUS, TakKe yBENUYMBAETCS.

PyHKUNS aBTOMATUYECKOW YCTAHOBKW HYMNS YCTPaHSEeT HanpsbkeHUsi CMeLLEHWs!, BO3HMKaoLWue nog
Aencteuem TepmoanekTpoasmxyLmx cun (3AC). TepmoanekTpogsmxywme cunbl (34C) BO3HMKaOT
Npy HaNWuUM pasHuLbl TEeMNepaTyp Ha CoOeaVHEHNsX pasnnyHblX MaTepuanos. Hanpumep, Ha
nposofax, pasbeMax npnbéopos unu knemmax nnat. Amm 3C okasbiBaloT HebnaronpmaTHoe
BO3[eNCTBME HA TOYHOCTb Npnbopa, cMeLLasa N3MepeHHOe HanpsbkeHue.

B atom npumepe paccMaTpmBaeTCa NopAaaoK nsMmepeHuna HanpaxXeHna B pa3findHblX Anana3oHax.
[Ons ontumnsaumm CKOPOCTU CKaHNpPOBaHUA HeobxoaMMOo Mcnosb30BaTb (bMKCMpOBaHHbIVI AananasoH.
Ecnu CKOPOCTb HE Ba)XHa, MOXXHO UCIMOJIb30BaTb aBTOMaTU4E€CKOE onpeaerieHne amana3oHa.

Heob6xoanmoe ob6opyanoBaHue

e OpawvH npubop DAQ6510.

e  OpavH moagynb 20-kaHanbHoro guddepeHumanbHoro Mynstunnekcopa mogenu 7700.
e  OavH KoMMblOTEP, HACTPOEHHBIV ANSA CBSI3M C NPUGOPOM.

e OfHO MCNbITbIBaEMOE YCTPOWCTBO UMM KOMMOHEHT.



Pasgen 6: CkaHmpoBaHue HanpsXXeHNst MOCTOSIHHOTO DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP
TOKa HU3KOTO YPOBHS PykoBOACTBO MO aKchnyaTauum

Moakno4yeHUsa yCTPOMNCTB

B atom npumepe ncnoneb3yetcsa npubop DAQ6510 ¢ mogynem mynetunnekcopa 7700. B atom
npumMmepe kaHanbl 101-106 nogknoYeHb! K LWeCTU TeECTUPYEMbIM YCTPONCTBaM A8 N3MEpPeHUs
HanpsPKeHNS NOCTOSHHOIO TOKA.

Puc. 38. CoeanHeHns DAQ6510 1 ycTponCTB ANsi USMEpPEHUsi HanpsHKeHUsi NOCTOAHHOTIO
TOKa HU3KOro YPOBHS

Pexxum mogyns 20-kaHanbHOro
AnddepeHumnansHoro
MyneTunnekcopa 7700

H
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L
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IModkno4yeHue ycmpolicme kK npu6opy

1. Bbikntounte nutaHne npmndopa DAQ6510.

2. Otknounte mynbTunnekcop 7700 ot npubopa DAQ6G510.
3. CHuMMTE BEPXHIOO KPbILLKY C MyrnbTunnekcopa 7700.
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP Pasgen 6: CkaHnpoBaHWe HanpsiKeHUs1 MOCTOSIHHOIO

PykoBogcTBO MO 3kcnnyarauuu TOKa HM3KOro ypoBHA
4. TlogknoynTe WecTb YCTPONCTB.
5. BbiBegute kabenu HapyXy Yyepes KabenbHble KaHarnbl U YCTAHOBUTE HA MECTO BEPXHIOK KPbILLKY.
6. Yb6eautecb B TOM, 4TO NUTaHue npubopa DAQB510 BbIKMOYEHO.
7. BctaBbTe mynbTunnekcop 7700 B rHe3go Ha 3agHen naHenu npubopa DAQ6510.

Puc. 39. NMpubop DAQ6510 c moaynem mynbTunnekcopa 7700

A el e oil.

TGOER  TRIGGER
W oot

(9 COMMUNICATION ACCESSORY ¢

Cable
Channel

8. Bkntounte npubop, Haxae Bbikntovateris POWER ([uTtaHne) Ha nepegHen naHenu.
9. BbibepuTte 3agHue knemmsbl (rear) npu nomowm nepekntodatend TERMINALS (Knemmbi).

OcTtanbHble coegnHeHVs npegHasHayveHbl Ans NPOM3BOSIbHOMO NOAKMYEHNS TECTUPYEMbIX
YCTPOWUCTB.

A BHAMAHME!

YT06bI HEe 4ONYCTUTL NOPaXeHUs 3NEeKTPUYECKMM TOKOM, TeCTOBbIe COeAUHEeHUs
Heo6X0AMMO BbINOMHUTL TaK, YTOGbLI NONb30BaTeslb He CMOTr MPUKOCHYTLCA K
ucnbITaTeNbHbLIM BbIBOAAM UMM TECTUPYEMOMY YCTPOMCTBY, HaxoAsLeMycsi B KOHTaKTe C
npoBogHukamu. Mepen BKNoYeHneM NpuGopa peKoOMeHAYeTCS OTKIIOUYMTL OT HEro
TecTUpyemble ycTpoiicTBa. BesonacHas yctaHoBKa nogpasymeBaeT UCNONb30BaHUe
COOTBETCTBYHLUNX IKPAHOB, OrpaXxaeHWUi U 3a3eMreHus Ans npeaoTepaLleHus
CONPUKOCHOBEHUSA C UCNbITaTeNbHLIMU BLIBOAAMM.

3awuTtHoe 3asemneHue n knemmbl LO (Husk.) npubopa DAQ6510 He coeanHeHbl mexay
co6on. Takum obpa3om, Ha knemmax LO (Hn3K.) MOryT BO3HMKHYTb OnacHble HanpsXeHus
(6onee 30 Bcp. ke.). ATO MOXKET cny4YMTbCA Npy paboTte npubopa B no6om pexume. YToObl He
[ONyCTUTb NOSIBIIEHUA OMACHOro HanpsikeHUs Ha knemmax LO (Husk.), nogkntounte knemmy
LO (Hu3k.) K 3alMTHOMY 3a3eMNeHUI0 (eCnu 3TO BO3MOXHO B KOHKPETHOM criyyae
npumeHeHusi npubopa). Knemmy LO (H13K.) MOXKHO NOAKIIOUYMTDL K KNeMMe 3a3eMneHust
Wwaccu Ha nepegHen NaHenyu UnNu K BUHTOBOW KremMMme 3a3eMieHusi Ha 3aaHen naHesnum.
YuyTuTe, 4TO KNEMMbI Ha NepeaHen NaHenn N3oIMPoBaHbl OT KNIeMM Ha 3afHeWn naHenw.
Takum obpasom, Npu UCNONb3OBaHUM KNEMM Ha nNepeaHen naHenu 3asemnure knemmy LO
(Hn3k.) Ha nepeagHen naHenu. NMpu MCNONb30BaHMM KITIeMM Ha 3agHEeWN NaHenu 3asemsnuTte
knemmy LO (Hu3k.) Ha 3agHen naHenu. HeBbinonHeHne 3TUX peKOMeHAauum MoXeT NPMBECTU
K TPAaBMam UM cMepTu nrogen nmbo K noBpexaeHuo npuéopa.
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Pasgen 6: CkaHmpoBaHue HanpsXXeHNst MOCTOSIHHOTO DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP
TOKa HM3KOro ypoBHSA PykoBoACTBO No 3kcnnyaraumu

CKaHVIpOBaHVIe HanpsAXeHnsA NOCTOAHHOIoO TOKa HU3KOro ypoBHA

B aToM npumepe paccmatpmBaeTcs Nopsiaok ucnonb3oBaHus npudopa DAQ6510 ona namepenns
HanpsHKeHMs1 MOCTOAHHOIO TOKa NO HECKOMbKUM KaHanam guddpepeHumanbHoro 20-kaHanbHoro
Moaynsa mynbTunnekcopa 7700.

I'Ipu pa6ome C ImMum rnpumMepom rnpuMeHeHUs1 8bl 8bINOJIHUMe YyKa3aHHbIe HUXXe delicmeusi.

e Hactponte kaHanbl 101-106 ans namepeHnsa HanpsXKeHNsa NOCTOSIHHOMO ToKa.

e BknounTe aBTOBLIOOP AMANas3oHa M aBTOMATUYECKYIO YCTAHOBKY HYMS AN KaX4oro KaHana.
e YcTtaHoBuTe 3HaveHue 5 ana napametpa NPLC kaxgoro kaHana.

e Bbinonnute 10 onepauuin ckaHMpoBaHMs MO BbIOPAHHBLIM KaHanam.

Bbl MoXeTe 3anporpamMmmupoBaTb NpUBop Npy NOMOLLM NepeaHen naHenn unu nHTepdeica gns
yoanénHom ceasu (LAN, USB, GPIB, RS-232 nnn TSP-Link) ¢ ucnons3osaHnem komang SCPI n TSP.

Ucnonb3oBaHue nepenHeﬁ naHemnun

Hacmpolika napamempoe usmepeHusi Ha nepedHeli NnaHenu:

BkntounTte npmbop, Haxas Boikntoyaterns POWER ([Nutanue) Ha nepegHen naHenu.

Bbibepute knemmbl REAR (3agHue).

HaxmuTe knasuwy MENU (MeHio).

B meHto Channel (KaHan) BeibepuTte Scan (CkaHnpoBaTh).

HaxmuTe kHonky +, 4ToObl 06aBuTL rpynny kaHanos (101-106), n HaxmnTe OK.

Bbibepute DC Voltage (HanpshkeHne noCcTOSHHOrO Toka).

Ha Bknagke Settings (MapameTpbl) ana napameTtpa NPLC 3apanTte 3HayeHue 5.

[na napameTtpa Auto Zero (ABTOMaTtuyeckasi ycTaHOBKa Hyns) yctaHoBuTe 3HadveHne On (Bkn).

Ha Bknagke Scan (CkaHmpoBaHue) anga napameTtpa Scan Count (C4eT4MK CKaHMPOBaHWS)
ycTaHoBuTe 3Ha4veHue 10.

10. Haxmute 3Ha4vok Start (ITyck) B HUXKHEN YacTu NeBon NaHenu.

©® NGOk wN=

Ans npocmMmompa noka3aHuli 80 8pemMsi CKaHUPOBaHUSI:

1. Haxwmwute knasuwy HOME (JomaluHas cTpaHumua).

2. Haxmute Ha cTpenky cnpasa ot onuuu Watch Channel (lNpocmoTp kaHanos).
3. BbibepuTte kaHan un HaxmuTe OK.

Ans coxpaHeHus pe3ynibmamoe uU3MepeHUsi Ha 3anomuHaroujee ycmpoticmeo USB:
1. Haxwmwute knasuwy MENU (MeHto).
2. B cTtonbue Measure (VIlamepeHue) Bbibepute Reading Buffers (Bydepbl uteHus).

3. BcraBbTte 3anomuHatowee yctporictso USB B pazbem npubopa DAQ6510. Beibepute Save to
USB (CoxpaHutb Ha USB) B HWXHE YacTu naHenwu.

4. Haxmute kHonky OK.

Mcnonb3oBaHmne komaHg SCPI

Ota nocnegoBatenbHOCTb KoMaH SCPI crnyXut Ans BbINOMHEHWS CKAHMPOBAHUST HANPSPKEHUS
NOCTOSIHHOroO Toka rno kaHanam 101-106.

Bo3MoxHO, NoTpebyeTcs BHECTU N3MEHEHWS, YTOObI 3TOT KoA paboTan B MCNofb3yeMon Bamu cpefe
nporpammmupoBaHus. B Tabnuue komanabl SCPI pacnonoxeHbl Ha cBeTNO-cepom oHe. CBeTro-
3enéHbIM Ct)OHOM OTMeYeH ncesagokoa, KOTOprVI MOXeT OoTJin4aTbCAa B 3aBUCUMOCTU OT
ncrnonb3yemown Bamun cpefbl NporpaMmMmnpoBaHms.

DAQG6510-900-01Rev. A/ April 2018



DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP Pasgen 6: CkaHnpoBaHWe HanpsiKeHUs1 MOCTOSIHHOIO
PykoBoAcTBO no skcnnyarauvm TOKa HWM3KOro YPOBHSA

Omnpaebme yka3aHHbIE HWXe KOMaHObI 0511 0aHHO20 NPuUMepPa NMPUMEHEeHUS.

KomaHpgbl OnucaHus
Mcespokoa int scanCount = 10 " CosnaHme nepeMeHHoi ans
XpaHeHus1 KonmMyecTsa onepauun
CKaHMpOBaHWs.
Als CIERNEIEETIE = @ " CospgaHvie NnepemeHHon ans
XpaHeHus1 KonM4yecTsa KaHaros
int bufferSize = scanCount * " KonuuecTso nokasaHmii
channelCount
e LR " Jugekc nocrnegHero
cKaHVpoBaHus B Bydepe Kaxable
[1BE CEKyH[Ibl
SRt Btk e " BpeMmeHHbIi 6ycdep Anst
COXpaHEeHWs1 JaHHbIX
CKaHVPOBaHWs KaXable ABe
CeKyHApbl
*
DAQ6510 == ®  [epesop npubopa B WTATHOE
cocTosiHne
:TRZ?%: E;%Iifbiflf"ersue’ " 3agaHue paamepa bydepa (He
ctoutte TpebyeTcs nNpu NCMonb3oBaHUM
Bydepa no ymonyaHuio, Ho
nokasaH [nsi AeMOHCTpaLm
MCMNONb30BaHWSA KOMaHA)
:ROUT:SCAN:BUFF "defbufferl" n HasHaueH1e Bcex AaHHbIX
ckaHupoBaHusi bydepy defbuffer1
A} - Al .
HONE MOEIENES, (B0 8 LU6) ®  Hactpoiika doyHKLUI KaHanoB Ha
N3mMepeHne HanpsikeHus
MOCTOSIHHOTO TOKa
VOLT(:@DI%:IR_AI%%AUTO Oy B YCTaHOBKA aBTOMATVYECKOrO
: onpeneneHyst auanasoHa KaHarnos
VOLT:DC:NPLC 5, (Q101:106) "  3apamve ans napametpa NPLC
(KonuuecTBo UuKos
3MEKTPOCeTH) 3HaYeHus 5
VORI EUE Bty QY (ELOL3-0) B BkriioueHne aBToMaTUYeCKON
YCTaHOBKM HyIS
ROUT:SCAN (@101:106) ®  3agaHue cnmcka CkaHMPOBAHWS
AOUN S LoUR s Bt 10 B 3agaHue KONMYECTBA NOBTOPHbIX
onepawuin ckaHMpPOBaHUA
INIT ®  3anyck ckaHMpoBaHus
[Nceenokoa for 1 = 1; i <= bufferSize;
catey 2000 " 3agepkka B ABE CeKyHAbl Ans
HaKoMMeHusi NokasaHuin
DAQ6510 lastIndex = TRACe:ACTual? n 3anpoc TekyLero nHaekca
Bydepa
tmpBuff = "TRACe:DATA? i, = 3 .
. " anpoc nokasaHuii, JOCTYMHbIX
REigStIndex’ ClEItRREl Ty mMexay uHgekcamu i u lastindex
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Paspgen 6: CKaHVIpOBaHVIe Hanps>XeHnda NoCTOAHHOIro
TOKa HNU3KOro ypoBHA

DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP
PykoBoACTBO No 3kcnnyaraumu

[NceBaokon,

DAQ6510

printBuffer (tmpBuffer)

i = lastIndex + 1
end for

:TRAC:SAVE "/usbl/MyData.csv",
"defbufferl"

" [euyaTb nNokasaHui U3
BpemeHHoro 6ydepa Ha KoHconb

®  CoxpaHeHve aaHHbIx 13 6ydepa
defbuffer1 Ha 3anomuHatowee

ycTporicteo USB

6-6
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP Pasgen 6: CkaHnpoBaHWe HanpsiKeHUs1 MOCTOSIHHOIO
PykoBoAcTBO no skcnnyarauvm TOKa HWM3KOro YPOBHSA

Mcnonb3oBaHue komaHg TSP

NPUMEYHAHUE

YkasaHHbIn Hke ko TSP npegHasHaveH ans 3anycka B cpeactee Test Script Builder (TSB)
komnaHum Keithley Instruments. TSB — 3T0 nporpaMmHoe cpeacTBo, KOTOPOE MOXHO 3arpy3nThb C
cavTa ru.tek.com/keithley. Cpeactso TSB MOXHO yCTaHOBUTb M UCMONb30BaTb AN HanuMcaHus Koga
1 pa3paboTku cLeHapueB anga npubopos ¢ noaaepkkom Habopa komaHg TSP. CeBegeHnst 0 TOM, Kak
ncnonb3oBaTb cpeactso TSB, cM. B MHTepaKTMBHOW crnpaBeke cpeactea TSB v B pasgene «O6une
cBegeHus o pabote ¢ Habopom komaHa TSP» B aokymeHTe CripagoyHoe pykogeoOcmeo no modesnu
DAQ6510.

Ecnu Bbl ncnonb3yeTe apyrne cpebl NPorpaMMMpoBaHust, TO, BO3MOXHO, NOTPebyeTcst BHECTU
n3mMeHeHunsa B npumep koga TSP.

Mo ymonyaHuio B npndope DAQ6510 ncnoneayetca Habop komang SCPI. MNpexae Yyem oTnpaenaTb
komaHgbl TSP Ha npubop, Heobxoanmo BbiGpaTh 3TOT HAOOP KOMaHA,.

BknroyeHue Habopa komaHO TSP

1. Haxwmurte knasuwy MENU (MeHio).

2. B pasgene System (Cuctema) Bbibepute nyHKT Settings (MapameTpsbl).

3. [Onsa napametpa Command Set (Habop komaHg) BoiGepute 3Ha4veHne TSP.

4. Korga otobpasunTcs 3anpoc Ha nepesarpy3ky npubopa, HaxxmuTe KHorky Yes ([Ja).

OTa nocnegoBaTtenbHOCTb koMaHA TSP 3anyckaeT ceputo nsmepeHuin Temnepartypsl. [locne

BbINOMHEHNS Koda AaHHble 6yayT oTobpaeHsl B pasgene Instrument Console (KoHcone npubopa)
cpeactsa Test Script Builder.

Omnpaebme yka3aHHbIe HUXe KOMaHObI Osis1 aHHO20 fpuMepa MPUMeHEeHUs].
—-— Cbpoc npmbopa OO HaCTPOEK IO yMOJIYaHMIO.

reset ()

channelCount = 6

scanCount = 10

bufferSize = channelCount * scanCount

defbufferl.capacity = bufferSize

scan.buffer = defbufferl -- not necessary when using the default buffer, but added

to show command use case.

-- HacTpolka KaHaJOoB.

channel.setdmm ("101:106", dmm.ATTR MEAS FUNCTION, dmm.FUNC DC VOLTAGE,
dmm.ATTR_MEAS RANGE AUTO, dmm.ON, dmm.ATTR MEAS AUTO ZERO, dmm.ON,
dmm.ATTR MEAS NPLC, 5)

-- HacTpolka CKaHMPOBAaHUA.

scan.add("101:106")

scan.scancount = scanCount

-— HacTporka MOLEeNM CUHXPOHM3ALNA.

trigger.model.initiate ()

—— IleuaTb pPe3yJbTATOB M3MEPEHMIM Ha KOHCOJIM.

i=1
while i1 <= bufferSize do
delay (2)

lastIndex = defbufferl.n

printbuffer (i, lastIndex, defbufferl.readings)

i = lastIndex + 1
end
—-— CoxpaHeHMe naHHHX U3 Oydepa defbufferl nHa szanomMmHammee ycTpomcTBOo USB.
buffer.save (defbufferl, "/usbl/MyData.csv")
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Paspgen 7

CKaHupoBaHue pe3ncTopoB NO YeTbIPEXMPOBOAHON CXeMe

B aTom paspgene:

BBEOEHME ... 7-1
HeobX0aMMOE OBOPYAOBAHUE .......evveeeeeieeeiiieeeeeiieee e e 7-2
[MOAKIHOUEHUS YCTPOMCTB .ceeeeeiiiiiieaaeeeaneieeeeaeeaaaneneeeeaaaeaannens 7-2

CkaHupoBaH/e pe3ncTopoB Mo HYETbIPEXNPOBOAHOW CXEME..... 7-4

BBepneHue

B aTom npumepe npumeHeHns nokasaH NopsiAok ncnonb3osaHus npubopa DAQ6510 anga TodHoro
N3MepEeHUst CONPOTMBMNEHNA HECKOMbKUX YCTPONCTB. [ANa Nony4yeHns Haunyylwmx pesynbtaToB Ans
3TOro UCMbITAHMSA UCMONb3YEeTCA METOA U3MEPEHMS MO YeTbipéxnposogHoun cxeme (KenbBuH) u
KOMMeHcaunsi CMeLLEHMs.

O6bI4HO N3MepeHna conpoTuBiEHNA BbINOJTHAKT C MCMNOJ1Ib3OBAHNEM ﬂ,ByXﬂpOBOﬂ,HOVI CXEMbl,
nogaBad TOK Yepes3 UcnblTaTelbHble BbIBOAbI U TECTUPYEMOE yCTpOI;ICTBO. an/I60p n3mepsaeTt
HanpsxXeHne n Bbl4nucndeT conpoTnBrieHne Tectupyemoro yCTpOVICTBa.

Ecnun conpoTtuBneHune Tectnpyemoro yctponctea meHblue 100 Om, To Npu Ncnornb30BaHWm
OBYXMPOBOAHON CXeMbI TPYAHO BbIMONTHUTL TOYHbIE N3MepeHnsi. ConpoTUBIEHNE MPOBOLHUKOB
00bI4HO HaxoauTca B gmManasoHe oT 1 go 10 mOm. Mpu ncnonb3oBaHUKM OBYXNPOBOAHOM CXEMbI OIS
N3MepPEHNs MarbIX CONPOTUBIIEHNI HA COMPOTUBIIEHNM KaXA0ro UCMbITATENbHOIO BbIBOAA
NPONCXOAMT HeDOMbLLOE NageHne HanpsKeHUsl, KOTOPOe OKa3bIiBAET CYLLECTBEHHOE BMMSHMNE Ha
pesynbTaTbl U3MepeHui. HanpshkeHue, namepeHHoe NpubopoM, He paBHO HaMPSIKEHMIO,
NPUNOXEHHOMY HEMOCPEACTBEHHO K TECTUPYEMOMY YCTPOMCTBRY.

[nsa namepeHnsa manbix CONPOTMBNEHWUIN PEKOMEHOYETCH UCNOMNb30BaTh YETLIPEXMPOBOAHYIO CXEMY.
B Takow koHdUrypaumm ucneltatenbHbIN TOK NOAaAeTCA Ha TECTUpPyeMoe YCTPOMUCTBO Yepes oaunH
Habop ucnbelTaTenbHbIX BEIBOAOB, @ BTOPON Habop ncnbitTatensHbix BoiBogoB SENSE (M3meperne)
ncnonb3yeTcs ANs U3MepeHnst HanpsXkKeHus Ha TECTUPYEMOM YCTponcTBe. BoiBoabl Ans nsamepeHunst
HanpsKeHUs NOAKMI0YATCA Kak MOXHO Brvke K TeCTUPYEMOMY YCTPOWCTBY, YTOObI CONpPOTUBEHNEe
ncnbiTaTemNbHbIX BbIBOAOB HE OKa3blBano BAVAHUS HA pe3ynbTaTbl N3MEepeHU.

TepmoanekTpoaswkyLme cunbl (3C) MoryT okasaTb 3HAaYUTENbHOE BMSHNE HA TOYHOCTb
namepenun. Npnoop DAQB510 MOXET NPUMEHATb METOA KOMMEHCALNN CMELLEHNST CONPOTUBMEHUS,
NPV KOTOPOM BbIMOSTHATCS OAHO 0ObIMHOE U3MEPEHUE COMPOTUBIIEHNS U OAHO U3MEPEHUE C
MUWUHMMarbHO BO3MOXHbIM TOKOM. DTO MNO3BONAET UCKoUnTb BnmsHne OC.

B 3TOM npumepe ncnonb3yTea pe3ncTopbl C PasnuyHbIMU HU3KMMMW 3HAYEHUSMW HA HECKOMNBbKNX
KaHanax mogdyns mynetunnekcopa 7700 ons AemMoHCTpauum Toro, YTo MEeTOA U3MEPEHUS No
YeTbIPEXNPOBOAHON cxeMe AaeT 6onee ToYHble NOKa3aHUs Mo CPABHEHMIO C ABYXMPOBOAHOW CXEMOW.
PuKcnpoBaHHbIE AMana3oHbl U3MEPEHUA NPUMEHSIOTCA ANS ONTUMMU3aLUnM CKOPOCTU CKaHUPOBaHUS,
a MeTo/ KOMMEeHcauun CMeLLEHNS CONPOTUBMEHNA — ANSA YyCTpaHeHus BnusHUs noboix 30C.

NPUMEYHAHUE

MonHble cBegeHUA MO U3MEPEHUIO CONPOTUBIIEHUS C UCNOSNb30BaHUEM YETLIPEXNPOBOAHON CXEMbI C
Y4ETOM TEPMOINEKTPOABMKYLLMX CUN U METOLOB KOMMNEHCAL MM CMELLEHUS CM. B JOKYMEHTE
CripagoYHUK Mo U3MepeHUsIM Marsibix 3Ha4eHUU Ha caunTe ru.tek.com/keithley.
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Pasgen 7: CkaHMpoBaHWe pe3ncTOpoB Mo

DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP

YeTbIPEXNPOBOAHON cXxeme PykoBoACTBO M0 akcnayaTaumm

Heobxoanmoe o6opyanoBaHue

OavH npnbop DAQ6510.

OavH moaynb 20-kaHanbHOro andgepeHLmansHoro MynbTunnekcopa moaenu 7700.
OpavH KoMNbIOTEP, HACTPOEHHBIN A1 CBA3N C MPUBOPOM.

LLlecTb pesuctopos Ha 100, 68, 10, 2,2, 0,51 0,2 Owm.

OfHo UcnbITbiIBAEMOE YCTPONCTBO UMM KOMMOHEHT.

Moakno4yeHUsa yCTPOMNCTB

B atom npumepe npumereHnsa npubop DAQ6510 ncnonb3dyeTtca Ans BbIMONHEHNS N3MEPEHNUsi Mo
YeTbIPEXMPOBOAHON CXeMe MO HECKOMbKMM KaHanam mogyrnb Mynbstunnekcopa 7700.

B amom npumepe ebinosiHume cnedyfouwe onepayuu:

Hactpowte kaHansl 101, 102, 103, 104, 105 1 106 onsa nsmepeHnsi pe3avcTopos (B 3TOM
npumepe, 100, 68, 10, 2,2, 0,51 0,2 Om).

MonapHo coeanHuTe kaHanbl 111-116 ¢ kaHanamu 101-106 ansa ycraHoBku coeanHeHnin SENSE
(N3mepeHune), HeOBXOAMMbIX AN U3MEPEHMS MO YETLIPEXNPOBOAHOM CXEME.

BbiGepuTe uKCUpoBaHHbIE ANanasoHbl U NPUMEHUTE KOMMEHCaLUI0 CMELLLEHUS NS KaXXaoro
KaHana.

BbinonHute 100 onepaumii CkaHMPOBaHKS MO BCEM BbiOpaHHLIM KaHamnam.

Puc. 40. Cxema 4eTbIpEXNPOBOAHbLIX U3MEPEHUN

. R101 =100 R104 =2.2
Each wire

is 1 meter 22 AWG 2:3% - fﬁ 2132 - g:g
H H
8 ‘. CH101 g R101 CH111 - g
B |
L L
8 }: HCH102 § R102 CH112 - : 8
L L
H H
8 }. CH103 § R103 CH113 1 8
T i
H H
8 ‘l CH104 § R104 CH114 - 8
‘. L N
8 }: HCH105 § R105 CH115 - : 8
L L
@ ‘. HCH106 § R106 CH116 - ' @
@ ‘. L N @
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP Pasgen 7: CkaHupoBaHue pe3ncTopoB Nno
PykoBoAcTBO no skcnnyarauvm YeTbIPEXNPOBOAHON CXEME

NPUMEYHAHUE

YT100bI NPOAEMOHCTPUPOBATL BIUSIHUE COMPOTMBIIEHUSI UCMIbITATENbHbIX BbIBOAOB HA M3MEPEHMWE
HU3KOro CONPOTMBIIEHUS, @ TaKKe MeToAbl KOPPEKLUMUN ANs yNyYLlEHUs NOKa3aHWN, CoeaNHEHMS C
KaXkgbIM TECTUPYEMbIM YCTPOMCTBOM BbINOSHSATCS npoBogom 22 AWG.

A BH/MAHWE!

YT100bI HE AONYCTUTb NOopaxeHus INeKTpu4eCKUM TOKOM, TeCTOBble COoeaAUnHEeHUs
HeOGXOﬂMMO BbIMNOJIHUTDb TaK, 4yTOObI NONb30BaTeNnb He CMOr NMPUKOCHYTbLCA K
McnbiTaTeNbHbIM BbIBOAAM UMM TECTUPYEMOMY YCTPOMCTBY, HaxoOsLWeMyCsl B KOHTaKTe C
nposogHukamu. Mepea BKAOYeHNEM NprMGopa peKoMeHAYeTCHA OTKAUYMTL OT Hero
TecTUpyemble ycTpoiicTBa. BesonacHas ycTaHoBKa nogpasymeBaeT UCNOMb30BaHUe
COOTBETCTBYIOLMX IKPAHOB, OrpaXKaeHUIN U 3a3eMNeHNns ANsA NpeaoTBpaLLeHUs
COMPUKOCHOBEHUS C UCTbITaTeNbHLIMUA BbIBO4AMM.

3awuTHoe 3azemneHue n knemmbl LO (Husk.) npubopa DAQ6510 He coeanHeHbI Mexay
cob6om. Takum ob6pasom, Ha knemmax LO (Hu3K.) MOryT BO3HUKHYTb OnacHble HanpsXXeHus
(6onee 30 Bcp. ks.). ATO MOXET CNy4YnMTbLCA Npy padboTte npubopa B no6om pexume. YToObl He
AONYCTUTb NOSIBIIEHUA ONacHOro HanpsbkeHus Ha knemmax LO (Husk.), nogkniounte knemmy
LO (Hu3k.) K 3alMTHOMY 3a3eMNEHUI0 (€CNN ITO BO3MOXHO B KOHKPETHOM criyyae
npuMeHeHunAa npubopa). Knemmy LO (HM3K.) MOXXHO NOAKIIOUYUTL K KNeMMe 3a3eMIIeHUsA
wiaccu Ha nepegHen NaHenyu UNU K BUHTOBOW KreMMme 3a3eMieHusi Ha 3aAHeln naHesnu.
YyTuTe, 4TO KNemMMbl Ha NnepegHe NaHenn U30NMPOBaHbl OT KNIeMM Ha 3agHeln naHenw.
Takum obpa3om, Npu UCNoNb30BaHUM KIeMM Ha nepegHen naHenu 3asemnurte knemmy LO
(Hu3k.) Ha nepeaHen naHenu. Npn ncnonNb3o0BaHUKM KNeMM Ha 3agHen naHenu sasemnure
knemmy LO (Hu3k.) Ha 3agHen naHenu. HeBbINoNHeHNe 3TUX peKOMeHAauum MoXeT NPUBECTU
K TPaBMam unu cmepTu niogen nmbo Kk noBpexaeHuro npuéopa.
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Pasgen 7: CkaHMpoBaHWe pe3ncTOpoB Mo

DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP

YeTbIPEXNPOBOAHON cXxeme PykoBoACTBO MO 3kcnayaTaumm

CkaHnpoBaHue pe3nCToOpPOB MO YeTbIPEXMPOBOAHON CXeMe

MUcnonb3oBaHue nepe,quFl naHemnun

Hacmpoiika napamempoe usmepeHusi Ha nepedHell naHenu:

o0k wN =

10.

11.

12.

13.

14.

15.

16.

17.

BkntounTte npmbop, Haxas BbikntovaTens POWER ([NutaHue) Ha nepegHen naHenu.
Bbibepute 3agHue knemmbl (REAR) npu nomouwm nepekntodatenss TERMINALS (Knemmbi).
HaxmuTe knasuwy MENU (MeHio).

B meHio Channel (Kanan) Boibepute Scan (CkaHupoBartb).

HaxxmuTe kHomnky +, 4Tobbl 4OGaBWTh rpynny kaHanos (101-106), n HaxmuTe OK.

Ha akpaHe Measure Functions (®yHkumm namepenuin) soibepute onumnio 4W Resistance
(N3mepeHue conpoTUBREHUS MO YETLIPEXMPOBOOHON CXEME).

Bbibepute nyHkT Offset Compensation (KomneHcauus cmelenns) u 3agante ans aToro
napametpa 3HadeHne On (Bkn.).

B BepxHem neBoMm yriy akpaHa BblGepuTe 3HAaYOK MEHIO, YTOObI OTKPbITh OMNLNK, U HAXXMUTE
Expand Group (Pa3BepHyTb rpynny). B neBoi 4acTv naHenm MoxHO M3MEHWUTb AnanasoH Ans
Ka)Koro kaHana.

Bbibepute kaHan 101, HaxxaB 4-Wire Res (V13mepeHne conpoTMBNEHUS MO YeTbIPEXNPOBOAHON
cxeme).

Ha Bknagke Settings (MapameTpbl) BbIoepuTe Range (QuanasoH) n 3agante Ans Hero 3Ha4YeHune
100 W.

Beibepute kaHan 102, HaxaB 4-Wire Res (V13mepeHne conpoTUBAEHUS Mo YeTbIpEXNPOBOAHON
cxeme) n 3aganite gnst napameTpa ([dnana3oH) s3HavyeHne 100 W.

Boibepute kaHan 103, HaxxaB 4-Wire Res (V/13mepeHne conpoTMBNEHUS N0 YETbIPEXNPOBOAHON
cxeme) n 3agante ang napameTpa (OuanasoH) 3HaveHne 10 W.

Boibepute kaHan 104, Haxas 4-Wire Res (V/13mepeHre conpoTuBNeHUs no YeTbipéXnpoBOAHON
cxeme) u 3agante ans napameTpa (OQuanasoH) 3HaveHne 10 W.

Beibepute kaHan 105, HaxaB 4-Wire Res (V/13mepeHne conpoTUBAEHUSA NO YETbIPEXNPOBOAHON
cxeme) n 3aganite gnst napameTpa ([dunanas3oH) 3HaveHne 1 W.

Buibepute kaHan 106, Haxxas 4-Wire Res (V13mepeH/e conpoTUBEHUS N0 YETbIPEXNPOBOAHON
cxeme) n 3agante ans napameTpa (OQuanasoH) sHaveHne 1 W.

MepenanTe Ha Bknagky Scan (CkaHupoBaHue) u 3agante anga napametpa Scan Count (CueTtumk
CkaHupoBaHus) 3Ha4veHne 100.

HaxmuTe 3Hauok Start (Myck) B HKHEN YacTy NEBOW NAHENW ANs 3aMycka CKaHMPOBaHUS.

Mo>xHO npocMaTpuBaTh TEKYLUME 3HAYEHNSA BO BPEMS CKAHMPOBAHUS UK BCE JaHHbIE CKaHUPOBaHUS
nocrne ero 3aBepLieHns.

Ans npocmompa nokasaHuli 80 epeMsi CKaHUPOBaHUsI:

1.
2.
3.

HaxmuTe knasuwy HOME (JomaliHasa cTpaHuiua).
Haxmute Ha kHonky cnpaBa oT onumn Watch Channel ([MpocmoTp kaHanos).
BbibepuTe kaHanbl 1 HaxxmuTe OK.

Ans npocmompa ecex OaHHbIX nocre 3aeepeHuUsi CKaHUpoeaHusi:

1.
2.

Haxmute knasuwy MENU (MeHto).
B cton6ue Views ([NpeacrasneHus) Boibepute Reading Table (Tabnuua nokasaHun).
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP Pasgen 7: CkaHupoBaHue pe3ncTopoB Nno
PykoBoAcTBO no skcnnyarauvm YeTbIPEXNPOBOAHON CXEME

Mcnonb3oBaHue komaHg SCPI

Ota nocnepoBaTenbHOCTb kKOMaHg SCPI cnyXvT ns BbINOSHEHWUS CKAHMPOBAHWUST PE3UCTOPOB MO
YEeTbIPEXMPOBOAHOWN CXEME.

BoamoHO, NoTpebyeTcs BHECTU U3MEHEHWS, YTODObI 3TOT Kof paboTarn B UCMONb3yeMoi BaMu cpefe
NporpaMMUpPOBaHUS.

Omnpaebme YKa3aHHble HU)XXe KOMaHObI 0511 0aHHO20 npumMepa rnPUMeHeHusl.

KomaHabl OnucaHusa

RS " C6poc DAQB510

e O B 3agaHue uncra NOBTOPHbIX onepaLmii
CKaHMPOBaHUsI

FORG HEREE, (GO, 8 L0E) " BknioyeHne yHKUMM U3MEPEHUS NO
YeTbIPEXNPOBOAHON CXEME.

HEIBSHOICRLE N, EHGHOR AU " BkJoYeHne KoMMeHcaumnm CMeLLeHUs!

pEraG 100, (EloL, L02) ®  BapaHvie dukcrpoBaHHoro amvanasoHa 100 Om

BRAFBINNE 10, (G0, 104) ®  3apaHue dukcmpoBaHHoro ananasoHa 10 Om

prab e L, (e, 106 ®  BapaHue pukcupoBaHHoro ananasoHa 1 Om

ROUT:SCAN:CRE (€101:106) B 3apaHue CN1cka CKaHMPOBAHMS

TRAC:CLE ®  OuncTka Bydepa nokasaHuii

INIT ®  3anyck ckaHMpoBaHus

WAL " OxugaHue 3aBepLUEHVsI CKAHUPOBaHUS
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Pasgen 7: CkaHmpoBaHue pe3vcTopoB no DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP
YeTbIPEXNPOBOAHON CXEME PykoBOACTBO MO aKcnnyaTauum

Mcnonb3oBaHue komaHg TSP

NPUMEYHAHUE

YkasaHHbIn Hke ko TSP npegHasHaveH ans 3anycka B cpeactee Test Script Builder (TSB)
komnaHum Keithley Instruments. TSB — 3T0 nporpamMmmHoe cpeacTBO, KOTOPOE MOXHO 3arpy3nTb C
cavta ru.tek.com/keithley. Cpeactso TSB MOXHO yCTaHOBUTb M UCMONb30BaThb A1 HanMcaHus Koga
1 pa3paboTku cLeHapueB anga npubopos ¢ noaaepkkom Habopa komaHg TSP. CeBegeHnst 0 TOM, Kak
nucnonb3oBaTb cpeactso TSB, cM. B MHTepaKTMBHOW cnpaBeke cpeactsa TSB u B pasgene «O6une
cBeaeHus o pabote ¢ Habopom komaHa TSP» B aokymeHTe CripagoyHoe pykogeoOcmeo o modesnu
DAQ6510.

Ecnu Bbl ncnonb3yeTe apyrne cpebl NPorpaMMMpoBaHust, TO, BO3MOXHO, MOTPebyeTcst BHECTU
n3mMeHeHuns B npumep koga TSP.

Mo ymonuyaHuio B npndope DAQ6510 ncnoneayetca Habop komang SCPI. MNpexae Yyem oTnpaenaTb
komaHabl TSP Ha npnbop, Heobxoanmo BeiGpaTb 3TOT HAOOP KOMaHA,.

BknroyeHue Habopa komaHO TSP

1. Haxwmurte knasuwy MENU (MeHio).

2. B pasgene System (Cuctema) Bbibepute nyHKT Settings (MapameTpsbl).

3. [Onsa napametpa Command Set (Habop komaHg) BoiGepute 3Ha4veHne TSP.

4. Korga otobpasunTcs 3anpoc Ha nepesarpy3ky npubopa, HaxxmuTe KHorky Yes ([Ja).

OTa nocnegoBaTtenbHOCTb koMaHA TSP 3anyckaeT ceputo nsmepeHuin Temnepartypsl. [locne
BbINOMHEHNS Koda AaHHble 6yayT oTobpaeHsl B pasgene Instrument Console (KoHconb npubopa)
cpeactsa Test Script Builder.

Mocne 3aBepLUeHUsi CKAHUPOBaHNA AaHHble U3 Bydiepa COXpaHSIOTCS Ha 3anomuHaroLlee
yctponctso USB.

Omnpaebme YKa3aHHble HU)e KOMaHObI 05151 0aHHO20 npumepa rnpuMeHeHus.

—-- COpoc mpmbopa IO HACTPOEK MO yMOJYaHMDO.

reset ()

scanCount = 100

- HaCTpO]ZKa (DyHKLU/H/I, Ioriarla3OHa M KOMIIEHCallMiy CMEUEeHMA OJIA KaXOOI'O KaHaljla.

channel.setdmm("101, 102", dmm.ATTR MEAS FUNCTION, dmm.FUNC 4W RESISTANCE,
dmm.ATTR MEAS RANGE, 100, dmm.ATTR MEAS OFFCOMP ENABLE, dmm.OCOMP ON)

channel.setdmm("103, 104", dmm.ATTR MEAS FUNCTION, dmm.FUNC 4W RESISTANCE,
dmm.ATTR MEAS RANGE, 10, dmm.ATTR MEAS OFFCOMP ENABLE, dmm.OCOMP ON)

channel.setdmm("105, 106", dmm.ATTR MEAS FUNCTION, dmm.FUNC 4W RESISTANCE,
dmm.ATTR_MEAS RANGE, 1, dmm.ATTR MEAS OFFCOMP_ENABLE, dmm.OCOMP ON)

-- HacTpolka CKaHMPOBAaHUA.

scan.add("101,102,103,104,105,106")

scan.scancount = 100

- HaCTpO]ZKa MOIeJIM CUMHXPOHM3AallN .

trigger.model.initiate ()

-— OxmmaHue 3aBepleHna CKaHMPOBAHMA.

waitcomplete ()

7-6
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP Pasgen 7: CkaHupoBaHue pe3ncTopoB Nno
PykoBoAcTBO no skcnnyarauvm YeTbIPEXNPOBOAHON CXEME

P93y.l1 bTaTbl TeCTa

B Tabnuue Hwke NpeacTaBneHo cpaBHEHNE 3HAUYEHWIA CKAHUPOBAHNS TECTUPYEMbIX YCTPOWCTB NO
YeTbIPEXMPOBOAHON M OBYXMPOBOAHON CXEMAaM C LLUECTbIO pe3McTopamm, 3aperncTppoBaHHbLIMU B
npubope n pasgene Device Connection ([MoakntoveHne ycTponcTs).

NPUMEYHAHUE

[laHHbIEe B KaXkgowm siuenke Tabnuvubl NpeacTaBnAlT cobon cpeaHee 3HayYeHne pesyrnbTaTa
100 onepauuin cKaHMPOBaHWSI.

HomuHanbHoe | UsmepeHue no N3mepeHune no U3mepeHue no

3HauyeHue, OM |4YeTbIPpEXNPOBOOHOMN YeTbIPEXNPOBOAHOM OBYXNPOBOAHOMN cxeme,
cxeme ¢ KomneHcauuen cxeme BE3 komneHcauun | Om
cMmelueHus, Om cmelleHusa, Om

100 98,3242 98,3206 98,5831

68 67,9920 68,0080 67,2703

10 10,00998 10,00141 10,28680

2,2 2,20413 2,20588 2,51011

0,5 0,555823 0,559395 0,84131

0,2 0,221831 0,221796 0,53091
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Pa3pnen 8

MHorokaHarnbHoe CKaHUpoBaHue C
KOMOUWHUPOBaAHHbIMU (PYHKLNAMM

B atom paspgene:

BBEAEGHME.........ccoeeeeeee et 8-1
HeobX0AMMOE OBOPYAOBAHNE .....c.evveeiiiieiiiiee e 8-1
MMOOKMIOYEHNS YCTPOMCTB .. nvviieeiieee et et eeabree et e s 8-2
MHorokaHanbHOe ckaHMpoBaHWe C KOMOUHNPOBAHHbLIMM

OYHKLIMTMY . 8-3

BBepneHue

B aTom npumepe paccmaTtpumBaeTcs NopsiAok ucnonb3osaHus npmbopa DAQ6510 ansa BeinonNHeHUs
KOMIMIEKCHOrO MHOrOKaHarnbHOro CKaHMPOBaHWSA C KOMOVHUPOBAHHBLIMW OYHKLMAMMW NpK
TECTUPOBaHMM B NpoLecce NPou3BoaCTBA.

Mpubop DAQ6510 Nno3BonsieT BbIMNOMHATL HECKOSNBKO OYHKLMIA NPY MHOTOKAHarIbHOM CKaHUPOBaHMM
npu NoOMOLLM psiga onumMin Ans perncTpaumm AaHHbIX B OOHOM UCTbITaHWK.

B aTon nponssoacTeeHHom cpege npnbdop DAQ6G510

e  VIHTErPMPOBaH B WCTbITATENbHBIV CTEHA,

e OH COeaMHEH C OCHACTKOW, KOTOpasi MOAKIIYEHA K TEKYLLEMY TeCTUpyeMoMmy ycTpoinctay (DUT).

e bBbicTpas pernctpaumsi HanPsXKEHUsI U CUMbl MOCTOSIHHOTO TOKA, TEMNEPaTYpPbl, HAMNPSHKEHNUSA U
CUIbl NepeMeHHOro ToKa.

Mepen Hayanom cKaHMPOBaHWA MOXHO NOOYEePeaHO MPOBEPUTL BCE HACTPOEHHbIE kKaHanbl Npubopa
DAQ6510 ans nomcka n yctpaHeHns owmnbok KoHpurypaummu. 3To No3BOnseT npocmMaTpmeaTh
nokasaHusl No OTAeNbHbIM 3aMKHYTbIM KaHanam 4151 KOHTPONSA HaAEXHOCTU NOAKITHYEHNI K
TecTupyembiM YCTPONCTBaM.

Heobxoaumoe obopyaoBaHue

e OpwH npubop DAQB510.

e  OpavH moaynb 20-kaHanbHoro audepeHumanbHoro Mmynstunnekcopa mogenu 7700.
e  OpuH KOMMNbIOTEP, HACTPOEHHBIN ANA CBA3W € Npubopom.

e OpaHO nCNbITbIBAEMOE YCTPOUCTBO UMW KOMMOHEHT.



Pasgen 8: MHorokaHanbHoe ckaHupoBaHue ¢ DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP
KOMBWHMPOBaHHBIMU PYHKLIMAMUA PykoBoACTBO No 3kcnnyaraumu

Moakno4yeHUsa yCTPOMNCTB

B aTom npumepe npumeHeHust ucrnonbayetca npnbop DAQ6510 ¢ 20-kaHanbHbIM
anddepeHumnansHeiM MynbTunnekcopom 7700, HACTPOEHHBIM ANt MOHUTOPUHIa CReayoLWwmnx
CUrHanoBs:

o Kanan 101: HanpskeHVWe NnepeMeHHOro Toka, nogaBaemMoe Ha TeCTUpyeMoe YyCTPOUCTBO.

e KaHanbl 102—110: HanpsXeHWe NOCTOSHHOrO TOKa B HECKOSbKMX TOYKax Ha TeCTMPYyEMOM
YCTPONCTBE.

e KaHanbl 111-112: TemnepaTtypa (npu nomoLum Tepmonap tuna K) AByx perynaropos
HanpsbkeHus1 B TECTUPYEMOM YCTPOUCTBE.

e KaHanbl 113-114: Temnepatypa (npu nomoLun Tepmonap Tuna K) AByx Harpy3oyHbIX YCTPONCTB,
Ha KOTOpble TECTUPYEMOE YCTPONCTBO NOAaET NUTaHME.

e Kanan 121: nepeMeHHbI TOK, NOTPEBNAEMBIN TECTUPYEMBIM YCTPONCTBOM.
o KaHan 122: nocTosiHHbIN TOK, NOTPEBNsAeMbIn Harpy3komn.

Puc. 41. DAQ6510, mogenb 7700
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP Pasgen 8: MHorokaHanbHoe ckaHMpoBaHue ¢
PykoBoAcTBO no skcnnyarauvm KOMOWHMPOBAHHBIMU (DYHKLIMAMMN

A BHVMAHUE!

YT106bI He 4ONYCTUTL NOPaXeHUs ANeKTPUYECKUM TOKOM, TeCTOBbIe COeQUHEeHMUs
Heo6X0aAMMO BbINOMHUTL TakK, YTOGbI NONb30BaTeNlb He CMOT MPUKOCHYTLCA K
McnbiTaTenbHbIM BbIBOAAM UITM TECTUPYEMOMY YCTPOMCTBY, HaXoAsLWeMYCsl B KOHTaKTe C
npoBoaHukamu. Mepea BkNoYeHneM NpuGopa pekomMeHAyeTCsl OTKMIOUYUTL OT Hero
TecTupyemble ycTpolcTBa. BesonacHasa ycTaHoBKa nogpa3symeBaeT MCNOJNIb30BaHUe
COOTBETCTBYHLUNX IKPAHOB, OrpaXkAeHWU U 3a3eMIIeHUs ANns NpeaoTBpaLeHus
COMNPUKOCHOBEHUA C UCNbITaTeNIbHbIMU BbIBOAAMM.

3awuTtHoe 3azemneHue n knemmbl LO (Husk.) npubopa DAQ6510 He coeanHeHbI Mexay
coboun. Takum obpasom, Ha knemmax LO (Hu3k.) MOryT BO3HMKHYTb OnacHbIe HanpsikeHus
(6onee 30 Bcp. ks.). ATO MOXKET Cry4unThHLCA NpU padboTe npubopa B nobdom pexmme. YTobbl He
AONYCTUTb NOSIBNIEHUA ONacHOro HanpsbkeHus Ha knemmax LO (Husk.), nogkniounTte knemmy
LO (Hu3k.) K 3alMTHOMY 3a3eMNEeHUI0 (€CNN 3TO BO3MOXHO B KOHKPETHOM criyyae
npuMeHeHusi npubopa). Knemmy LO (Hu3K.) MOXKHO NOAKIMIOYUTL K KNEMMe 3a3eMIeHUsA
Wwaccu Ha nepegHen NaHenu UnNu K BUHTOBOM KNemMMe 3a3eMIieHUA Ha 3aQHen naHenw.
YuyTtuTe, 4TO KNEMMbI Ha NepeaHen NaHen U3oNUPOBaHbI OT KINEMM Ha 3afHeln naHenu.
Takum obpa3om, Nnpu UCNONb3OBAHMU KIleMM Ha nepegHen naHenu 3asemnurte knemmy LO
(Hn3k.) Ha nepegHen naHenu. NMpu MCNONb30BaHMM KITleMM Ha 3agHEWN NaHenu 3asemsnuTte
knemmy LO (Hu3k.) Ha 3agHei naHenu. HeBbINONTHEHME 3TUX PEKOMEHAaLUn MOXeT NPUBECTU
K TPaBMam Unm cmepTu nrogen nmbo K noBpexaeHuio npudopa.

MHorokaHanbHoe CKaHMpoBaHUe ¢ KOMOMHUPOBAHHbLIMU
pyHKUMAMN

B atom npumepe npnbop DAQ6510 ncnonb3yeTcs Ans BbINONHEHUS KOMMNIIEKCHOrO MHOrOKaHarnbHoro
CKaHMpOBaHWUsi C KOMBUHUPOBAHHBIMU OYHKLIMSIMU MPU TECTUPOBAaHMUM B NpOLLecce NpoM3BOACTBa.
IMpu pabome ¢ amum NpPUMepPOM MPUMEHEHUs! 8bl 8bIMOJIHUME yKa3aHHble HUXe delicmeausi.
e Hactpowika koHdurypauum npnbopa ons:

" Mo OAHOMY KaHany Ana HanpsaXXeHua n CUibl nepeMeHHOro Toka U CUllbl NOCTOAHHOIO TOKa.

" ,D,EBHTI: KaHarnoB HanpsaXeHnda NOCTOAHHOIoO TokKa.

*  YeTblpe kaHana namepeHust TemnepaTtypbl Npu NOMoLLM Tepmonap Tuna K v UMMTUpyeMOoro ornopHoro
coeavHeHus.

e YCTaHOBUTE METKM Ha HEKOTOpPbI€ KaHallbl AnA yﬂ,O6CTBa VID,eHTVId)I/IKaLI,VII/I n3amepeHus,
BbIMNOJIHAEMOro Ha TeCTUpyeMOM yCTpOVICTBe.

e [loovepenHo nposepbTe HACTPOWKU NMOKa3aHUA KaXaoro kKaHana 4o Havana ckaHMpoBaHMs.
e BbinonHute 10 onepaumin ckaHMpPOBaHUA NO KaXAoMYy BbIOpaHHOMY KaHary.
e Vcnonb3ynte Tabnuuy nokasaHui Ans NPOCMOTpa (MNu neyaTn) pe3ynbTaToB U3MepPeHni.

MpubopoM MOXHO yNpaBnsTb C NepeaHen naHenu nnv npy nomowm koga SCPI nnn TSP. Ceegexus
O HaCTPOWKe yOanéHHon CBA3M CM. B pa3gene NHtepderickl Ana yaanéHHom ceasum (Ha ctp. 3-1).
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Pasgen 8: MHorokaHanbHoe ckaHMpoBaHue ¢

DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP

KOMOMHMPOBaHHBLIMU DYHKLIMAMMU PykoBoACTBO No 3kcnnyaraumu

MUcnonb3oBaHue nepeAHeﬁ naHemnun

Hacmpolika napamempoe usmepeHusi Ha nepedHel naHenu:

1.
2.
3.

10.
11.
12.

13.

14.

15.
16.
17.
18.
19.

20.

21.
22.
23.
24.

25.
26.

27.
28.

BkntounTe npmnbop, Haxar Bbikntodatens POWER ([MutaHue) Ha nepegHen naHenu.
Bbibepute 3agHue knemmbl (REAR) npu nomowm nepekntodatend TERMINALS (Knemmbi).

Bbibepute Build Scan (Co3paTtb onepaumio ckaHMpoBaHKs) Ha Npokpy4vmBaemom akpaHe SCAN
(CkaHupoBaHue).

Haxxmute kHonky +, 4to6bl fo6aBnTh kKaHan 101 u HaxxmuTe OK.

Ha akpaHe Measure Functions (®yHkunm nsmepenuin) Bbibepute onumio AC Voltage
(HanpskeHvne nepeMeHHOro Toka).

Bbibepute onumio Detector Bandwidth (Monoca nponyckaHus aetektopa) u 3agante nonocy
nponyckanus 30 'y,

BbibepuTte kaHan 101, npokpytute go metkun, BBeante ACMains (CeTb nepeMeHHoro Toka) u
HaxxmuTe OK onsi npogosmkeHus.

HaxmuTe kHonky +, nobaBbTe kaHanbl 102—110 u Haxxmute OK.
Bbibepute DC Voltage (HanpshkeHne nocTOSHHOrO Toka).
HaxxmuTe kHomky +, fo6aBbTe kaHanbl 111-114 n Haxmute OK.
Bbibepute Temperature (Temnepartypa).

MpokpyTuTe Ao Hactporikn Temperature (TemnepaTtypa), BBEAUTE TeMnepaTypy MMUTUPYEMOTO
coeanHeHns 23 °C n Haxmute OK.

Onsa napameTtpa Reference Junction (OnopHoe coeanHeHue) 3aganite 3HavyeHue Simulated
(MmuTMpoBaHHOE).

B BepxHem nesom yrny akpaHa Bblbepute Menu (MeHio), 3atem Expand Groups (Pa3sepHyTb
rpynnbi).

Boibepute kaHan 111 n BBeaute metky Reg12VTemp (Temn. per. 12 B). Haxmute kHonky OK.
Bbibepute kaHan 112 v Beegute meTky Reg5VTemp (Temn. per. 5 B). HaxxmuTe kHonky OK.
Bbibepute kaHan 113 n Beeaute metky LoadTemp1 (Temn. Harp.1). Haxmute kHonky OK.
Beibepute kaHan 114 v Beegute meTky LoadTemp2 (Temn. Harp.2). Haxmute kHonky OK.

Boibepute Menu (MeHio) u Collapse Groups (CeepHyTb rpynnbl). pynnbl namepeHus
HanpspkeHWs NEPEMEHHOrO TOKa, HanpsKeHUs! MOCTOSIHHOIO TOKa M TeMnepaTypbl BbiAeNeHb B
oTAenbHbIE rPynMbl.

Haxxmute BblgeneHHyto KHOMKy +, no6aBbTe HOBYHO rpynny, 3atem gobaebTe kaHan 121.
Haxmute kHonky OK.

Beibepute AC Current ([lepeMeHHbIN TOK).
Haxmute kHonky +, 4toObl J06aBuUTb kKaHan 122 n HaxxmuTe OK.
Beibepute DC Current (IToCTOSIHHBIN TOK).

Ha Bknagke Scan (CkaHupoBaHue) ons napameTpa Scan Count (CyeTumk ckaHMpOBaHNS)
ycTaHoBuTe 3HaveHue 10 n Haxmute OK.

Haxmute knasuwy HOME (JomaluHas cTpaHmua).

Bbibepute Step Scan ([MowaroBoe ckaHmpoBaHue). [NepBbI kKaHan Ha 3KpaHe CKaHUMPOBaHKWS
3aKpbIBAeTCH M OTKPbIBAKOTCS pe3ynbTaTthl. Icnonb3ynTe KHOMKN CO CTPerkamu BIIeBO U BNpaBo
psaom ¢ onument Watch Channel (IMpocMoTp kaHanoB) Ans NPOKPYTKU BbIGpaHHbIX KaHamnos, 1
BblOepuTe onuumto Step Scan ([MowaroBoe ckaHNPOBaHUE) AN KaXOoro kaHana.

BbibepuTte Abort Scan (OTmMeHa ckaHMpoBaHUS).

HaxmuTe kHonky TRIGGER (CuHxpoHu3auust) pagom ¢ gucnneem ans 3anycka CKaHMpoBaHUS.
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP Pasgen 8: MHorokaHanbHoe ckaHMpoBaHue ¢
PykoBoAcTBO no skcnnyarauvm KOMOWHMPOBAHHBIMU (DYHKLIMAMMN

Mcnonb3oBaHue komaHg SCPI

Ota nocnegosaTternbHoCTb koMaHa SCPI cnyxut ans HacTpolku npubopa Anst UaMepeHusi HanpsHKeHUs!
MOCTOSIHHOTO TOKa, TemMnepaTypbl, HANPSHKEHUS1 MOCTOSIHHOMO TOKa, CUJTbl MOCTOSIHHOIO TOKa U CUTbl
nepeMeHHOro ToKa Mo pasnnYHbIM KaHanam 1 NPUCBOEHNSI METOK HEKOTOPbLIM 13 3TUX KaHaros. [Nocne
3TOro BbinonHsieTcst 10 onepauuin CkaHMPOBaHUS KXKAOTO KaHana U BO3BpaLLaloTCs pe3ynbTaThl.

Bo3MoxHO, NoTpebyeTcs BHECTM M3MEHEHMsT, YTOObI 3TOT koA paboTan B MCMnosib3yemMon Bamun cpeae
nporpammupoBaHus. B Tabnuue komanabl SCPI pacnonoxeHbl Ha CBETNO-CEPOM (DOHE.

Omnpaebme yka3aHHble HU)xe KOMaHObI OJis1 GaHHO20 NMpumMepa MPUMEHEHUS].

KomaHabl OnucaHus
*
sk ®  MepeBoa nNpuGopa B LUTATHOE COCTOAHME
. Al - Al
SIS RITIE O S RE, (ELUL) ®  HacTtpoiika kaHana 101 ana namepenus
HanpsKeHUs1 NepeMeHHOro Toka
SIMSEYOLIPE AL Bl gD S0, (ELUL) B Hacrpoitka kaHana 101, HIbKHel NonockI
nponyckaHuns 30 Ny
SENS:FUNC 'VOLT:DC', (Q@Q102:110) " Hacrpoiika kaHanos 102—110 ans
N3MEPEHUS HaNPsHPKEHUSA NOCTOSTHHOMO
TOKa
SENS:FUNCtion 'TEMPerature', " Hacrtpoiika kaHanos 111-114 ans
(I8 22 N3MepeHUss TeMmnepaTtypbl NPy NOMOLLK
SENS:TEMP:TRAN TC, (@111:114) Tepmonap Tvna K ¢ HacTpoiikoi Ans
o
SENS:TEMP:TC:TYPE K, (@111:114) MMMTUPOBAHHOTO coeauHeHus 23 °C
SENS:TEMP:TC:RJUN:RSEL SIM,
(@111:114)
SENS:TEMP:TC:RJUN:SIM 23,
(@111:114)
. Al . Al
SLEINE TEURRSAL T, (Ed21) ®  HacTtpoiika kaHana 121 ans namepeHus
Cunbl NEPEMEHHOro Toka
. Al . Al
SILBSCEIC TONARS DET, (L 22) ®  Hacrtpoiika kaHana 122 gns namepeHus
CUnNbl NOCTOSIHHOTO TOKa
ROUT:CHAN:LAB "ACSource", (@101) " Mpuceoenne MeTkn KaHany 101
ROUT:CHAN:LAB "Regl2VTemp", (Q111) " MpucsoeHne meTku karany 111
ROUT :CHAN:LAB "RegbVTemp", (@112) " [pucsoeHine MeTkM kaHany 112
ROUT:CHAN:LAB "LoadTempl", (Q113) " Mpucsoenie MeTki kanany 113
ROUT:CHAN:LAB "LoadTemp2", (@114) " [pucBoeHie MeTki kanany 114
ROUTe : SCAN: COUNt : SCAN 10 " 3ajaHue KOMMUECTBA onepaLWil
CKaHMpOBaHMs
ROUTe:SCAN:CREate n

HacTpoika kaHanoB, BKMHOYEHHbIX B

(@101:114,121,122) CKaHMpOBAHYE

INIT ®  3anyck ckaHMpoBaHus
*
WAL " OxwugaHue 3aBepLUeHUsi CKaHUPOBaHWS
TRAC:DATA? 1, 160, "defbufferl", " 3anpoc nokasaHwii ¢ npuGopa
READ, CHAN
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Pasgen 8: MHorokaHanbHoe ckaHupoBaHue ¢ DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP
KOMBWHMPOBaHHBIMU PYHKLIMAMUA PykoBoACTBO No 3kcnnyaraumu

Mcnonb3oBaHue komaHg TSP

NPUMEYHAHUE

YkasaHHbIn Hke ko TSP npegHasHaveH ans 3anycka B cpeactee Test Script Builder (TSB)
komnaHum Keithley Instruments. TSB — 3T0 nporpamMmmHoe cpeacTBO, KOTOPOE MOXHO 3arpy3nTb C
cavta ru.tek.com/keithley. Cpeactso TSB MOXHO yCTaHOBUTb M UCMONb30BaThb A1 HanMcaHus Koga
1 pa3paboTku cLeHapueB anga npubopos ¢ noaaepkkom Habopa komaHg TSP. CeBegeHnst 0 TOM, Kak
ncnonb3oBaThb cpeactso TSB, cM. B MHTepaKTMBHOW crnpaBeke cpeactsa TSB u B pasgene «O6uwue
cBegeHus o pabote ¢ Habopom komaHa TSP» B aokymeHTe CripagoyHoe pykogeoOcmeo no modesnu
DAQ6510.

Ecnu Bbl ncnonb3yeTe apyrne cpepbl NPorpaMMMpoBaHust, TO, BO3MOXHO, MOTPebyeTcst BHECTU
n3mMeHeHunsa B npumep koga TSP.

Mo ymonyaHuio B npndope DAQ6510 ncnonesyetca Habop komang SCPI. MNpexae Yyem oTnpaenaTb
komaHgbl TSP Ha npubop, Heobxoanmo BbiGpaTh 3TOT HAOOP KOMaHA,.

BknroyeHue Habopa komaHO TSP

1. Haxwmurte knasuwy MENU (MeHio).

2. B pasgene System (Cuctema) Bbibepute nyHKT Settings (MapameTpsbl).

3. [Onsa napametpa Command Set (HaGop komaHg) BoiGepute 3Ha4veHne TSP.

4. Korga otobpasunTcs 3anpoc Ha nepesarpy3ky npubopa, HaxxmuTe KHorky Yes ([Ja).

OTa nocnegoBaTenbHOCTb koMaHA TSP BbINOMHAET ceputo nsamepeHuin Temneparypsl. [locne
BbINOMHEHNS Koda AaHHble 6yayT oTobpaxeHbl B pasgene Instrument Console (KoHconb npubopa)
cpenctsa Test Script Builder.

Omnpaebme YKa3aHHbIe HU)XXe KOMaHObI 0511 0aHHO20 npumMmepa rnmPpuUMeHeHuUusl.

—-— Cbpoc npmbopa OO HaCTPOEK IO yMOJIYaHMIO.

reset ()

-- HacTpolka napaMeTpoB KaHajla g KOHOUTYPMPOBaHMUSA KAPTh CKaAHUPOBAHUL. . .

channel.setdmm("101", dmm.ATTR MEAS FUNCTION, dmm.FUNC AC VOLTAGE)

channel.setdmm ("101", dmm.ATTR MEAS DETECTBW, dmm.DETECTBW 30HZ)

channel.setdmm ("102:110", dmm.ATTR MEAS FUNCTION, dmm.FUNC DC VOLTAGE)

channel.setdmm ("111:114", dmm.ATTR MEAS FUNCTION, dmm.FUNC TEMPERATURE)

channel.setdmm("111:114", dmm.ATTR MEAS TRANSDUCER, dmm.TRANS THERMOCOUPLE)

channel.setdmm("111:114", dmm.ATTR MEAS THERMOCOUPLE, dmm.THERMOCOUPLE K)

channel.setdmm("111:114", dmm.ATTR MEAS REF JUNCTION, dmm.REFJUNCT SIMULATED)

channel.setdmm("111:114", dmm.ATTR MEAS FUNCTION, dmm.FUNC TEMPERATURE,
dmm.ATTR MEAS SIM REF TEMP, 23)

channel.setlabel ("101", "ACSource")

channel.setlabel ("111", "Regl2VTemp")
channel.setlabel ("112", "Reg5VTemp")
channel.setlabel ("113", "LoadTempl")

channel.setlabel ("114", "LoadTemp2")

channel.setdmm("121", dmm.ATTR MEAS FUNCTION, dmm.FUNC AC CURRENT)
channel.setdmm ("122", dmm.ATTR MEAS FUNCTION, dmm.FUNC DC CURRENT)
—— T'eHeprpoOBaHME CKAHMPOBAHUA. ..

scan.create("101:114,121,122")

scan.scancount = 10

-- OumcTka M 3amaHMve pas3Mepa Oybepa

defbufferl.clear ()

defbufferl.capacity = 10 * 16

-—- 3amnyCK CKaHMPOBAHUS M OXMIAHUE. . .

trigger.model.initiate ()
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP Pasgen 8: MHorokaHanbHoe ckaHMpoBaHue ¢
PykoBoAcTBO no skcnnyarauvm KOMOWHMPOBAHHBIMU (DYHKLIMAMMN

waitcomplete ()
—— IloslyyeHMe DOaHHBIX
printbuffer (1, defbufferl.n, defbufferl, defbufferl.readings, defbufferl.channels)

P93y.l1 bTaTbl TeCTa

[na npocMoTpa pe3ynbTaToB 3TOro TECTUPOBAHUS UCMONb3YTe criedytoLlyto npoueaypy.

1. HaxwmwuTte knasuwy MENU (MeHto).
2. B cronbue Views (MNpeactasneHus) Bbibepute nyHKT Reading Table (Tabnuua nokasaHun).

3. TpokpyTuTe Tabnuuy nokasaHuii, obpallasi BHUMaHWe Ha pe3ynbTaTbl UISMEPEHUIA U METKU B
cron6bue Channel (Kanan).

Puc. 42. Tabnuua nokasaHUM MHOroKaHanbHOro CKAaHUPOBAaHUA C KOMBUHUPOBAaHHbLIMM
dyHkunamu DAQ6510

£ READING TABLE

Gl Active (defbuffer1)

Index Time Reading Channel
11/02 01:00:32, +001. W ACMains
11/02 01:00:34,350942 -000.6003mV 102
11/02 01:00:34,379320 -000.5635mV 103
11/02 01:00:34,407693 -000.6271mV 104
11/02 01:00:34, 436068 -000.5944 mV 105
11/02 01:00:34, 464441 -000.5324mV 106
11/02 01:00:34,510992 -000.6012mV 107
11/02 01:00:34,539367 -000.5188mV 108
11/02 01:00:34,567 740 -000.5845mV 109
11/02 01:00:34,596113 -000.5840mV 110

1
2
k]
4
5
B
7
]
9

=5
(=1

Ans coxpaHeHus1 pe3ynibmamoe u3MepeHUsi Ha 3anomMuHaroujee ycmpoticmeo USB:
1. Haxwmwute knasuwy MENU (MeHio).
2. B cTtonbue Measure (VIamepeHue) Bbibepute Reading Buffers (Bydepbl uteHus).

3. BcraBbTte 3anomuHatowee yctporictso USB B pasbem npmubopa DAQ6510, BibepuTte Save to
USB (CoxpaHute Ha USB).

4. Haxmute kHonky Change (Mamenutb) psagom ¢ meTkon Filename (Ums darina), BBeavte
MixedScan (CmellaHHoe ckaHMpOBaHMe) B OTKPbIBLUEMCS ANarOrom OKHe.

5. Haxmute kHonky OK.
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Pa3pnen 9

CKopocTHOe cKaHupoBaHue Ans
yBenn4eHns nponu3BoamuTesribHOCTHU
NPON3BOACTBEHHbLIX UCMNbITAHUN

B atom paspgene:

BBEOEGHME.......coeieieiiieieieeieeeeeeeeeeeeeeeeeeeeee e eaerannnnes 9-1
Heo6Xx0aMMOE OOOPYAOBAHME ......ccceeeeeiiiiiiiieeeeeeeciiieeeeeeeee s 9-2
[TOOKIMIOYEHMS YCTPOMCTB c.eeeveeeeeeeeeeeeeeeeereeeereeeeeneeeeeesseeeeeesennnees 9-2

CKOpOCTHOE CKaHMpoBaHWe Ans yBenuyeHns
NPOV3BOANTENBHOCTUN NPU TECTUPOBaHUN B
NPOLIECCE MPONBBOOCTBA .. eeeeeaaeeanurrrrrraaeaaaanneeeeeaaaeaaannnseeeaaaans 9-4

BBegeHue

C npubopom DAQ6510 MOXHO ucnonb3oBaTe TPY pasnuMyHbIX MyfbTUMNEKCHbIX MOAYns. B aTom
nprMmMepe paccmaTpyBaeTCs, Kak Kaxabli U3 Mogynen MynbTUNIEKCOPOB MOXET NOBMUATb Ha
NPOU3BOAMTENBHOCTb, NU3MEHSIS BPEMS TECTUPOBaHMSA. B Moaynsix MynbTUNNEKCOPOB UCMONb3yeTCs
OOMH ¥ TOT Xe Ba30BbI Ko AN NEPEKIIOYEHNS, CKAHUPOBaHUSA 1 namepeHus. Jliobble orpaHnyeHns
CUCTEMbI CBA3aHbl C pene MyrnbTUMnIeKcopa, KoTopble NepeknioyarT CUrHanbsl ¢ TeCTUPYEMOro
yctponctea (DUT) Ha npubop.

B 20-kaHanbHoM auddepeHLmansHoM MyrnbTunnekcope mogenu 7700 ucnonb3yroTcs
3NeKTpoOMexXaHu4eckme pene ¢ HU3KUM CONPOTUBIIEHNEM KOHTAKTOB, KOTOPbIE UMEIT HE3HAYNUTENbHbIN
noteHuuwan cMmeLleHunst (meHee 1 OM Ha NPOTSKeHUM cpoka cryxobl 1 meHee 500 HB coOTBETCTBEHHO).
OT10 obecneynBaeT MakCUMarbHO TOYHbIE U3MEPEHMS, HO M3-3a BPEMEHMW 3aMblkaHus pene 3 Mc
CKaHMPOBaHWe 3aHMMaeT Hanbornee NPOAOIPKUTENBHOE BPEMS MO CPABHEHMWIO C APYTUMWU MOLENSIMMU.

B moayne mynbTunnekcopa moaenu 7703 MCNonNb3yrTCHA FepPKOHOBLIE pere C HU3KUM
conpoTMBneHmem KOHTakToB (MeHee 1 OM Ha NpOTSXKEeHMU CPoKa Cryx0Obl), HO B6oree BbICOKMN
noTeHuman KOHTakToB (Makc. 6 MkB), KoTopbIi NpMBOANT K B0MbLLIEMY CMELLEHMIO CUTHaNa n 4yTb
MeHee TOYHbIM Moka3aHusaM. [penmyLecTBOM 3TOro Moayns siBnsieTca bonee KOPOTKOe BPeEMS
3aMblKaHMsi KOHTaKTOB (MeHee 1 Mc), brarogaps YeMy N3MepeHUs BbINOSTHAOTCSA MPUMEPHO B TP
pa3sa 6bicTpee no cpaBHeHMIO ¢ mogenbto 7700.

B moayne mynbtunnekcopa mogenu 7710 ncnonb3ytotcs TBepAoTenbHbIe pene ¢ Hambonee BbICOKUM
CONPOTMBIIEHUEM M NMOTEHLMANOM KOHTaKTOB (MeHee 5 OM 1 meHee 1 MKB, cOOTBETCTBEHHO), NO3TOMY
OH MMeEeT HaMMeHbLLIYIO TOYHOCTb, HO, NOCKOSbKY CKOPOCTb 3aMblkaHus pene mogenu 7710 coctaenseT
MeHee 0,5 mc, ero obLLas ckopocTb BABOE NpeBbIlIaeT CKOpocTb Moaenu 7703 n He MeHee Yem B
LLeCTb pa3 npeBbilaeTcs ckopocTb Mogenu 7700.

NPUMEYHAHUE

C 6onee nogpobHbIMM CBEAEHUAMM O TUNax perne, TONomnorMn 1 NPenMyLLIECTBax U HegocTaTkax
KaXXdoro n3 HUX MOXXHO O3HAKOMUTBCS B CPABOYHMKE MO CUCTEMaMM NEPEKIIOYEHNS Ha canTe
komnaHum Keithley ru.tek.com/keithley.
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Pasgen 9: CkopocTHOe CkaHMpoBaHWe Ans YBENUYeHns DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP
NPON3BOAVTENBHOCTU NPOV3BOACTBEHHbIX UCNbITAHUIA PykoBOACTBO MO aKchnyaTauum

Heobxoanmoe o6opyanoBaHue

e OpuH npubop DAQB510.

e  OpauH moagynb 20-kaHanbHoro guddepeHumanbHoro Mynbstunnekcopa mogenu 7700.
e  OpawvH moagynb 20-kaHanbHoro auddepeHumanbHOro MynbsTunnekcopa mogenu 7710.
e  OpavH koMMnbloTEP, HACTPOEHHBIV ANSA yaanéHHom cessu ¢ npubopom DAQ6G510.

e OfHO MCNbITbIBaEMOE YCTPOWUCTBO UMM KOMMOHEHT.

Moakno4yeHUsa yCTPOMNCTB

B aTOM npumepe paccmaTtprBaeTcs KOHpurypaumsi, onTMMM3NpoBaHHas A4S MakCcuMarnbHOW
CKOpOCTH, B koTOpon ¢ npubopom DAQ6510 ncnoneayetcs 20-kaHarnbHbin anddepeHumnanbHbIn
MynbTUnnekcop mogenu 7700 unun 7710 ANg MOHUTOPUHIA NEPEYNCIIEHHBIX HUXE CcurHanos. B
npumepax UCrnonb3yeTcst OAMHAKOBbIN KOf,.

[na [oCTMKEeHMA CKOPOCTU CKaHUPOBaHUS 1M Nnepedayvm aHHbIX, CPAaBHUMOW C 3aBOACKMM
HacTponkamu, Ang AocTyna K AaHHbIM YNpaBnsioWmnii KOMnboTep MoXeT ncnonesosate LAN, USB
unun GPIB. Ons nHtepderica GPIB TpebyloTca AoNOoNHUTENbHBIE MPUHAANEXHOCTU ANna o6MeHa
OaHHbIMN.

Ha PUCYHKE HWXe NoKa3aH npumep nogkinioyYeHna.

Puc. 43. CoeguHeHune npnbopa DAQ6510 n ycTPpOUCTB ANsi CKOPOCTHOIrO CKaHUPOBaHUA

Pexxum moayns 20-kaHanbHoro
anddepeHumansHoOro
MynbTunnekcopa 7700

o m——
CH101 DCVO01
0 W——
LAN (JlokanbHasi ceTb) @ ‘|H—+
USB CH102 DCV02
GPIB 0 m—
n
n
n
u
e
CH120 DCV20
N
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP Pasgen 9: CKOpOCTHOE CkaHMpOBaHWe AN yBENUYEHMUS
PykoBoAcTBO no skcnnyarauvm NPOV3BOAUTENLHOCTU NPOU3BOACTBEHHbIX UCTbITAHWUM

NPUMEYHAHUE

[lna cpaBHEHWs1 Npy BTOPOM BbIMOMHEHUUN NPOrpaMMHOro koga Bmecto mogenu 7700 ucnonb3yeTtcs
7710 n Te XXe BXOAHble curHansbl no kaHanam 101-120.

A BHNMAHME!

YT06bI HEe [4ONYCTUTL NOPaXeHUs! ANEKTPUYECKMM TOKOM, TeCTOBbIe COeAUHEeHUS
Heo6X0AMMO BbINOMHUTL TaK, YTOGbLI NONb30BaTeNb He CMOT NMPUKOCHYTLCA K
ucnbiTaTenbHbIM BbIBOAAM UM TECTUPYEMOMY YCTPOWCTBY, HaXOAALWEMYCSl B KOHTaKTe C
npoBogHukamu. Mepen BkNovYeHUeM Npubopa peKoMeHAYeTCS OTKNIOYNUTL OT Hero
TecTupyeMbie ycTpoicTBa. BesonacHas yctaHoBka noapasyMeBaeT UCNONIb30BaHUe
COOTBETCTBYIOLWUX IKPAHOB, OrpaXKAeHUI U 3a3eMeHns ANA NpeaoTBpaLLeHus
COMPUKOCHOBEHUSA C UCTIbITAaTENbHLIMUA BLIBOAAMM.

3awmTHoe 3asemneHune u knemmbl LO (Hnusk.) npu6opa DAQ6510 He coeanHeHbI Mexay
cobon. Takum obpas3om, Ha knemmax LO (Hu3k.) MOryT BO3HMKHYTbL OnacHble HanpsXeHus
(6onee 30 Bcp. ks.). ATO MOXET CNy4YMTbLCA Npy padboTte npubopa B no6om pexume. YToObl He
AONYCTUTb NOSIBIIEHUA ONacHOro HanpsbkeHus Ha knemmax LO (Husk.), nogkniounTte knemmy
LO (Hu3k.) K 3aliMTHOMY 3a3eMJIeHUI0 (ECITN 3TO BO3MOXHO B KOHKPETHOM clly4yae
npuMeHeHuAa npubopa). Knemmy LO (H13K.) MOXXHO NOAKIIOUYUTL K KNeMMe 3a3eMIIeHUs
Laccu Ha nepeaHen NaHenu Ui K BUHTOBOM KreMMe 3a3eMIieHUs1 Ha 3aiHer naHenum.
YytuTe, 4TO KJIEeMMbI Ha NepeaHen NaHenu U3oNIMPoBaHbl OT KNeMM Ha 3afiHer NaHenu.
Takum obpa3om, Npu UCNofib30BaHUM KIeMM Ha nepegHen naHenu 3asemnurte knemmy LO
(Huzk.) Ha nepeaHen naHenu. Npu ncnonb3oBaHUKM KNEMM Ha 3agHeW naHenu 3asemnure
knemmy LO (Hu3k.) Ha 3agHen naHenu. HeBbINOMIHEHME 3TUX PEKOMEHAAaUUn MOXeT NPUBECTU
K TPaBMam Mnu cMmepTu niogen nmbo K noBpexaeHuro npuéopa.
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Pasgen 9: CkopocTHOe CkaHMpoBaHWe Ans YBENUYeHns DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP
NPOV3BOAUTENLHOCTU NPOU3BOACTBEHHbIX UCTbITAHWUMI PykoBoACTBO No 3kcnnyaraumu

CKOpOCTHOe CKaHupoBaHue Ansa yBenuyeHus
NPoOu3BOAUTENIbHOCTU NPU TeCTUPOBaHMU B NpoLecce
npousBoACTBa

B aTom npumepe npumeHeHnsi paccmaTpuBaeTcst KoHdurypaumsa DAQ6510 ons BbiNOnMHeHWs
CKaHMPOBaHUSA C MaKCMMaIribHOW CKOPOCTbIO. ByayT UCKMOYEHbI HEKOTOPbIE OMNLMW U3MEPEHUS,
KOTopble yBenuumnaaloT obLe Bpemsa TecTupoBaHus. 3ateM ByaeT BbINOMHEHO CpaBHEHME BPEMEHU
CKaHMPOBaHMUS € ncnonb3oBaHmem 20-KaHanbHbIX Modynen anddepeHumnanbHbIX MynbTUMIEKCOPOB
7700 n 7710 gna geMOHCTpaLuKn yBENTMYEHMS CKOPOCTM MPU UCMOSb30BaHMN TBEPAOTENbHbIX pene
MO CPaABHEHMIO C SNEKTPOMEXAHNYECKUMM perne, UCNONb3yeMbIMU B HEKOTOPbLIX MOSYMSIX
MYNbTUNIIEKCOPOB.

I'Ipvl pa60Te C 3TUM NpuMepoM NpMeHeHUA Bbl BbINOJTHUTE YKa3aHHbIE HUXe DEencTBuA.

¢ Vcnonbayiite obpasew koga (SCPI unu TSP) ansa nogayn komaHg,

- YcTaHoBUTE OUKCUPOBAHHBIN AMana3oH N3MepEHN Hanps>keHNs NOCTOAHHOIO TokKa 4115 BCeX KaHasnoB
W yoanute BpeMs 3afepXKu, 3agaHHoe yHKUMen aBToMaTM4yeCckon YyCTaHOBKW JuanasoHa.

= OTknounTe OYHKUMIO aBTOMaTUYECKOW YCTaHOBKU HyIs1, YTOObI UCKIMOYUTL AOMOSNHUTENbHbIE
KOPPEKTUPYIOLLME N3MEPEHNS.

= [Ins napameTtpa pa3psOaHOCTM AUCTIES YCTAHOBUTE HU3KOE paspelleHune U OTKMIYUTE NepeaHIon
naHerb, YTObbl UCKMIOYNTL 384EPXKKW, BbI3BAHHbIE OGHOBMNEHUSIMU.

" OTKNIOYMTE KaHan cTaTUCTUYECKMX pac4eToB, 4YTOObI BbIYMCUTENbHAsA MOLLHOCTb npm6opa
ncnosfb3oBarnacb And CKaHUpOoBaHUA U nepegaydn gaHHbIX.

*  OTKIIOYNTE CUHXPOHU3ALMIO NIUHUW.
=  BbinonHute ckaHuposaHue no 20 kaHanam ¢ o6wwmm vmcrom Bbibopok 1000 no 20 000 nokasaHW.

» [lowaroBo 13BreKkanTe camble nocrnegHue pesynbTaTbl UBMEPEHUI [0 3aBEPLLUEHNSI U COXPaHUTE UX B
dann unn BIBEAUTE Ha AUCNIIEN KOMNbIOTEpPA.

e OueHuTe 3aTpayeHHOE BpeMS.

9-4 DAQG6510-900-01Rev. A/ April 2018



DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP

PykoBoAcTBO no skcnnyarauvm

Pasgen 9: CKOpOCTHOG CKaHupoBaHWe and yBenunyeHumsa
NPOV3BOANTENBHOCTU NPOU3BOACTBEHHbLIX UCMNbITAHWI

Mcnonb3oBaHue komaHg SCPI

Ota nocnegosaTenbHOCTb koMaHg SCPI cnyxuT ans BbinonHeHus 1000 onepaunii ckaHMpoBaHUA No

20 kaHanam u COXpaHeHnA OaHHbIX Ha ynpaBiAaloweM KOMMboTepe.

Bo3amoxHo, I'IOTpGGyeTCFI BHECTUN U3MEHEHMS, YTOObI 3TOT KO pa60Tan B VICI'IOJ'Ib3yeMOI7I BaMu cpefe

nporpammupoBaHus. B Tabnuue komangbl SCPI pacnonoxeHbl Ha cBeTno-cepom dpoHe. CeeTno-
3eNn€HbIM POHOM OTMEYEH NCEBAOKOA, KOTOPbIA MOXET OTNNYaTLCS B 3aBUCUMOCTU OT
MCronb3yemor BaMun cpefbl NPorpaMMmMpoBaHusS.

Omnpaebme yka3aHHble HU)xe KoMaHObI SCPI Ansi daHHO20 nNpumMepa NPUMeHEeHUs.

KomaHgbl

OnucaHus

[NceBaokop,

DAQ6510

int scanCnt = 1000

int sampleCnt

int chanCnt

int actualRdgs

string rcvBuffer

timerl.start ()

*RST

FORM:DATA ASCII

ROUT : SCAN:COUN: SCAN scanCnt

FUNC 'VOLT:DC', (@101:120)

VOLT:RANG 1, (@101:120)

VOLT:AVER:STAT OFF,
(@101:120)

DISP:VOLT:DIG 4, (@101:120)

VOLT:NPLC 0.0005, (€@101:120)

VOLT:LINE:SYNC OFF,
(@101:120)

VOLT:AZER:STAT OFF,
(@101:120)

Co3znaHve nepeMeHHol ans
XpaHeHUs KonuyecTsa onepaLui
CKaHMPOBaHWS.

CosgaHve nepeMeHHou Ans
XpaHeHUsi MONHOTo KonnyecTea
BblGOpOK (06LLee KONUYECTBO
nokasaHum).

Co3znaHve nepeMeHHol ans
XpaHeHMs1 KonM4yecTsa KaHarnoB.

Co3snaHve nepeMeHHol ans
XpaHeHUs pakTU4ecKoro
KOnn4yecTBa noKasaHui.

Co3spgaHune cTpoyHoro bydepa ans
XpaHEHUsI MOYyYEHHbIX MNOKa3aHWiA.

3anyck Tarimepa Ans perucTpaumum
3aTpayYeHHOro BpeMeH!.

Mepesog npubopa B WTaTHOE
COCTOsIHNE

dopmaTupoBaHMe OaHHbIX B BUAE
ctpokn ASCII.

lMpumeHeHne noacyeTa onepaummn
CKaHMpoBaHwusl.

YcTaHoBKa (OyHKUUN U3MepeHUs
HanpsPKEeHUST MOCTOSIHHOTO TOKa.

3agaHue umkcupoBaHHOro
ananasoHa 1 B.

OTknNtoYeHne hOHOBOW CTaTUCTUKM.
Ha nepegHent naHenu

OTO6pa)Ka}OTC$| TOJbKO YeTblpe
3Ha4YMMbIX pa3pdaaia.

3afaHne MakcMmanbHO BO3MOXHO
ckopocTu NPLC.

OTkntoYeHne CUHXPOHM3aUunun
JNTMHUN.

OTKNtOYEHNE aBTOMATUYECKOWN
YCTAHOBKU HYINA.
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Pasgen 9: CKOpOCTHOG CKaHupoBaHWe and yBenunyeHumsa

NPOu3BOANTENBHOCTU NPOU3BOACTBEHHbLIX UCMbITAHWI

DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP

PykoBOACTBO MO aKkcnayaTaumm

[NceBpokop,
DAQ6510

[NceBpokon

DAQ6510

[NceBaokop,

DAQ6510

CALC2:VOLT:LIM1:STAT OFF,
(@101:120)

CALC2:VOLT:LIM2:STAT OFF,
(@101:120)

ROUT: SCAN:INT O

TRAC:CLE
DISP:LIGH:STAT OFF
ROUT:SCAN:CRE (@Q101:120)

chanCnt =
ROUTe: SCAN:COUNt:STEP?

sampleCnt = scanCnt * chanCnt
INIT

for 1 = 1, 1 < sampleCnt

delay 500

actualRdgs = TRACe:ACTual?

rcvBuffer = "TRACe:DATA? i,
actualRdgs, "defbufferl",
READ

WriteReadings ("C:\myData.csv"
, rcvBuffer)

i = actualRdgs + 1

end for
timerl.stop ()
timerl.stop — timerl.start

DISP:LIGH:STAT ON100

OTkntoYeHne KOHTpOnnA
npenernbHbIX 3HaYEHUN.

YcTaHoBKa UHTepBana mMexay
onepaumamm ckaHmpoBaHusa O c.

Ouncrtka Gydhepa nokasaHum
BhIkntoyeHve avcnnes.
3afaHue cnucka ckaHMpoBaHUs

3anpoc yncna kaHanos.

lMNoacyeT KonuyecTBa NokasaHWi.
3anyck ckaHMpoBaHUA

HacTponka yukna ot 1 oo
sampleCnt, Ho coxpaHeHue i ons
MCcnonb3oBaHus B ByayLiem.

3apepxka B 500 mc anga
HaKoMMNeHns nokasaHun.

3anpoc nonyyYeHHbIX PakTUYEeCKNX
3HaYEeHUN.

3anpoc nokasaHun oT i 4o
actualRdgs.

3anucb NonyyYeHHbIX NokasaHui B
¢ann myData.csv Ha nokansHOM
KOMMblOTEpE.

MNMowaroBoe nameHeHue i ona
BbIMOMHEHUS CrieayoLLero uukna.

KoHeu uumkna.
OcTaHoBka Tanmepa.

MoacyeT 3aTpayvyeHHOro BpeEMEHM!.

BkntoyeHne gucnnes.
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP Pasgen 9: CKOpOCTHOE CkaHMpOBaHWe AN yBENUYEHMUS
PykoBoAcTBO no skcnnyarauvm NPOV3BOAUTENLHOCTU NPOU3BOACTBEHHbIX UCTbITAHWUM

Mcnonb3oBaHue komaHg TSP

NPUMEYHAHUE

YkasaHHbIn Hke ko TSP npegHasHaveH ans 3anycka B cpeactee Test Script Builder (TSB)
komnaHum Keithley Instruments. TSB — 3T0 nporpamMmmHoe cpeacTBoO, KOTOPOE MOXHO 3arpy3nTb C
cavta ru.tek.com/keithley. Cpeactso TSB MOXHO yCTaHOBUTb M UCMONb30BaThb A1 HanMcaHus Koga
1 pa3paboTku cLeHapueB anga npubopos ¢ noaaepkkom Habopa komaHg TSP. CeBegeHnst 0 TOM, Kak
ucnonb3oBaTb cpeactso TSB, cM. B MHTepaKTMBHOW crnpaBeke cpeactea TSB u B pasgene «O6une
cBegeHus o pabote ¢ Habopom komaHa TSP» B aokymeHTe CripagoyHoe pykogeoOcmeo no modesnu
DAQ6510.

Ecnu Bbl ncnonb3yeTe apyrne cpepbl NPorpaMMMpoBaHust, TO, BO3MOXHO, MOTPebyeTcst BHECTU
n3mMeHeHunsa B npumep koga TSP.

Mo ymonyaHuio B npndope DAQ6510 ncnoneayetca Habop komang SCPI. MNpexae Yyem oTnpaenaTb
komaHgbl TSP Ha npubop, Heobxoanmo BbiGpaTh 3TOT HAOOP KOMaHA,.

BknroyeHue Habopa komaHO TSP

1. Haxwmute knasuwy MENU (MeHio).

2. B pasgene System (Cuctema) Bbibepute nyHKT Settings (MapameTpsbl).

3. [Onsa napametpa Command Set (Habop komaHg) BeiGepute 3Ha4veHne TSP.

4. Korga otobpasunTcs 3anpoc Ha nepesarpy3ky npubopa, HaxxmuTe KHorky Yes ([Ja).

OTa nocnegoBaTenbHOCTb koMaHA TSP BbINONHAET cepuito n3amepeHuin HanpsbkeHus. Mocne
BbINOMHEHNS Koda AaHHble 6yayT oTobpaxeHsl B pasgene Instrument Console (KoHconb npubopa)
cpenctsa Test Script Builder.

Omnpaebme YKa3aHHbIe HU)XXe KoMaHObI 05151 0aHHO20 npumMmepa rnmPpuUMeHeHuUusl.

-- Co3maHMe MNepeMEeHHEX IJIS NPUBSA3KM BO BpPEeMSI CKaHUPOBAHUSI

scanCnt = 1000

sampleCnt = 0

chanCnt = 0

actualRdgs = 0

rcvBuffer = ""

-- TlojlyyeHMe HAYaJbHOM OTMETKM BPEMEHM IJid CPaBHEHWUS I[IOCJE BHIIOJHEHMS IPOTPaMME
local x = os.clock()

—-— Cbpoc npubopa M oumucTka Oydepa

reset ()

defbufferl.clear ()

-- YcraHoBKa ¢opMaTa Oydbepa mnokaszaHMUM M HACTPOMKa [NOICUYeTa OIepalMy CKaHUMPOBAHUS
format.data = format.ASCII

scan.scancount = scanCnt

-- HacTpolka KaHaJIOB CKaHMPOBAHMSA IJiS KAapPTH B T'He3me 1
channel.setdmm("101:120", dmm.ATTR MEAS FUNCTION, dmm.FUNC DC VOLTAGE)
channel.setdmm("101:120", dmm.ATTR MEAS RANGE, 1)

channel.setdmm ("101:120", dmm.ATTR MEAS RANGE AUTO, dmm.OFF)
channel.setdmm ("101:120", dmm.ATTR MEAS AUTO ZERO, dmm.OFF)
channel.setdmm("101:120", dmm.ATTR MEAS DIGITS, dmm.DIGITS 4 5)
channel.setdmm ("101:120", dmm.ATTR MEAS NPLC, 0.0005)

channel.setdmm ("101:120", dmm.ATTR MEAS APERTURE, 8.33333e-06)
channel.setdmm("101:120", dmm.ATTR MEAS LINE SYNC, dmm.OFF)
channel.setdmm("101:120", dmm.ATTR MEAS LIMIT ENABLE 1, dmm.OFF)
channel.setdmm("101:120", dmm.ATTR MEAS LIMIT ENABLE 2, dmm.OFF)

—-— OTkKJIOUeHMVe OUCIJIes

display.lightstate = display.STATE LCD OFF
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Pasgen 9: CKOpOCTHOG CKaHupoBaHWe and yBenunyeHumsa
NPOu3BOANTENBHOCTU NPOU3BOACTBEHHbLIX UCMbITAHWI

DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP
PykoBoACTBO No 3kcnnyaraumu

-- T'eHepUPOBAHME CKAHUPOBAHUSA. ..
scan.create ("101:120")
scan.scaninterval = 0.0

chanCnt = scan.stepcount

—-— Pacuer ofumero umcia BHIOOPOK M MCIOJIL30BaHME €Tro IJid ONpelesyieHus pas3Mepa Oybepa

sampleCnt = scanCnt * chanCnt
defbufferl.capacity = sampleCnt
—— 3anyCk CKaHUMPOBAHUA. ..
trigger.model.initiate ()

-—- [uxyn nmnda perucrpaurn 1M nedaTu IOKas3aHUM

i=1
while i <= sampleCnt do
delay (0.5)

myCnt = defbufferl.n

—-— [IPVMEUAHVE. ETO MOXHO 3aMEeHMUTb 3alMChbi Ha 3aloMMHaKIlee ycTpoucTBO USB
printbuffer (i, myCnt, defbufferl.readings)

i = myCnt + 1
end
—-— BkUllOUueHMVe »OucIJjesd. ..

display.lightstate = display.STATE LCD 50
—-- BHIBOI 3BHAUEHMS 3aTPadeHHOTO BPEMEHM IJid [IOJIb30BaTeJd
print (string.format ("Elapsed Time: %2f\n", os.clock() - x))

Pe3ynbTaTtbl TECTa

Hwxe npeactaBneHo BpeMs BbIMOMHEHNS MPU 3aBOACKMX HAacTporikax. [MpuBoautcs Takke Bpems

TEeCTUPOBaHWS C UCMOfb3oBaHNEM Moaenu 7703 ¢ TemMu XXe HacTpokamu ans 4eMOHCTpaLmm

npenmMmyLiecrtBa repkoOHOBbIX perne.

HacTtpouku moaynsa auddepeHumnanbLHoro
MynbTUNnekcopa

PesynbTtaTt

7710: BbinonHeHve 1000 onepaunit ckaHMpoOBaHMS
no 20 kaHanam, 20 000 nokasaHui

7703: BbinonHeHne 1000 onepaunin ckaHMpoBaHMs
no 20 kaHanam, 20 000 nokasaHumn

7700: BbinonHeHne 1000 onepauwnii ckaHMpPOBaHWSA
no 20 kaHanam, 20 000 nokasaHumn

MpubnuautensHas NPoaoMKUTENBHOCTb
TecTmpoBaHus: 19,77 ¢ Co CKOPOCTbIO
1052 nokasaHwuii/c

MpubnuautensHas NpoaoMKUTENBHOCTb
TecTnpoBaHus: 43,12 ¢ co CKOPOCTbIO
465 nokasaHwuii/c

MpubnuauntensHas NpogoMKUTENBHOCTb
TecTupoBaHus: 38,93 ¢ O CKOPOCTbIO

91 nokasaHwue/c

Mogyne mynbTunnekcopa 7710 nepegaet gaHHble HA DAQ6510 ¢ 6onee BbICOKOW CKOPOCTHIO.
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Pasnen 10

MOHUTOPUHI Nepen CKaHUpPOBaHMEM

B aTom paspgene:

BBEOEHME ... 10-1
HeobxoaMMoe 0B0PYAOBAHME ........ceeeeieieeeiiieeeiniieaeaieeee e 10-1
[TOAKITIOUEHUSA YCTPOMCTB ..ceeieeeiiiiiieeaaeeaaniieeeeaaeeeannneeeeaaaans 10-2
MOHWTOPUWHT Nepen CKAHNPOBAHMEM..........ccuveerrireeeriieeeenanees 10-3

BBepneHue

MHorue ycTpoiicTBa TpebyoT NpoBeAeHUst TECTa Ha NPOU3BOAUTENBHOCTL B 3KCTPEMarbHbIX
ycrnoBusix. [Ins 3Toro TecTMpyeMoe YCTPOCTBO NOMELLaeTcs B KaMepy, NO3BOSISIIOLLYIO PErYNMpoBaTh
N KOHTPONMpPOBaTb TEMMEPATYpPY M BMAXHOCTb B COOTBETCTBUM C 3aaHHbIMM yCTaBkaMu. ViameHeHue
TemnepaTtypbl He MPOUCXOAMT MIHOBEHHO, MO3TOMY MeXay OrnepaLusiMm ckaHMpoBaHus TpebyeTcs
onpegeneHHoe Bpemsi oxuaarus. Npmnbop DAQG510 no3sonsdeT ocyLwecTBNSATE MOHUTOPUHE YCIOBWN
OKpy>KatoLLe cpeabl 40 AOCTUXEHNS 3afaHHOM TeMMepaTypbl, Mocrne Yero Npubop aBToMaTUYECKN
3anyckaeT CkaHUpoBaHMe.

B aTom npumepe npuMmeHeHnst paccmaTprBaeTcs ucnonb3osaHune npnbopa DAQ6510 ansa 3anycka
CKaHMpoBaHWA No TeMnepaType Bo3ayxa, OKpyxatoLero tectupyemoe yctpornctso (DUT). B atom
npuMepe MoaenvpyeTcs NsMepeHne conpoTUBEHUS TECTUPYEMbIX YCTPONCTB Npu TemnepaType
30 °C.

Heobxoaumoe obopyaoBaHue

e OpwH npubop DAQB510.

e  OpuH moaynb 20-kaHanbHOro anddepeHumnanbLHOro mynstunnekcopa mogenu 7700.
e  OauH KOMMbIOTEP, HACTPOEHHbIV AN CBS3M C NPUGOPOM.

e OpHa Tepmonapa Tuna K.

e YeTblpe pesuctopa.



DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP
Pasgen 10: MOHWUTOPWHT nepen CKaHNMPOBaHWEM PykoBOACTBO MO aKchnyaTauum

Moakno4yeHUsa yCTPOMNCTB

B aTom npumepe npumeHeHns ncnonbadyetcs npnbop DAQ6E6510 ¢ 20-kaHanbHbIM
anddepeHumnansHeIM MynbTUnnekcopom mogenu 7700, HACTPOEHHbIM AN MOHUTOPWHTa
Tepmonapsl Tuna K, nogknio4éHHon K kaHany 101, n 4eTbIpéx TeCTUpyeMbIX YCTPOUCTB (PE3NCTOPOB),
NOAKNIOYEHHBIX K kKaHanam 102—105.

Puc. 44. NoakntovyeHus yctponcts K npuoopy DAQ6510 — MOHMTOPUHT nepen
CKaHMpoBaHueM

Pexum mogynsa 20-kaHanbHoro
anddepeHumansHOro
MyrnsTunnekcopa 7700

Tepmonapa

‘l‘ H Tuna K

CH101
/

oxaanaﬂ

CH102

ceTb)

USB
GPIB

CH103

‘ CH104

CH105

OO ||| ||| O
LN
rUIFUI |—|/VJI |—|/VJII—

A BHVMAHVE!

YT106bI HEe 4ONYCTUTHL NOPaXEeHUs 3NeKTPUYECKMM TOKOM, TECTOBbI€ COeAUHEHUSA
Heo6Xx0AMMO BbINOMNHUTL TaK, YTOGbI MONb30BaTeNo He yAanocb NPUKOCHYTLCA K
ucnbiTaTenbHbIM BbIBOAAM UMM TECTUPYEMOMY YCTPOMCTBY, HAXOAALEMYCs B KOHTaKTe C
npoBogHukamu. Mepen BKNoYeHneM NpuGopa peKoMeHAYeTCsl OTKIOUYUTL OT HEro
TecTUpyemble ycTpolcTBa. BesonacHasa yctaHoBka noapasymeBaeT MCNONb30BaHUe
COOTBETCTBYIOLMX IKPAHOB, OrpaXKAeHUA U 3a3eMIieHNs ANisi NpeAoTBpaLleHust
COMPUKOCHOBEHUSI C UCTIbITaTeNbHbLIMU BbIBO4AMM.
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP
PykoBoAcTBO no skcnnyarauvm Pasgen 10: MOHWUTOPWHI nepef CKaHWPOBaHVEM

3awmTHoe 3a3emneHue n knemmbl LO (Husk.) npubopa DAQ6510 He coeanHeHbI Mexay
co6on. Takum obpasom, Ha knemmax LO (H13K.) MOryT BO3HMKHYTb OnacHble HanpsiXeHus
(6onee 30 Bcp. ks.). ATO MOXET cny4YnMTbCA Npy padboTte npubopa B no6om pexume. YToObl He
[ONyCTUTb NOSIBIIEHUA ONACHOro HanpsikeHUs1 Ha knemmax LO (Husk.), nogkniounte knemmy
LO (Hu3k.) K 3alMTHOMY 3a3eMIIeHUIO (€CTTIN 3TO BO3MOXHO B KOHKPETHOM criyyae
npuMeHeHunA npubopa). Knemmy LO (H13K.) MOXKHO NOAKIMIOUYUTL K KNeMMe 3a3eMIIeHUA
Laccu Ha nepeaHen NaHenu UnNu K BUHTOBOM KNemMe 3a3eMrieHUA Ha 3aQHen naHenw.
YuTtuTe, 4TO KNEMMbI Ha NepeaHen NaHenu U3oNUPOBaHbI OT KNEMM Ha 3afHeln naHenu.
Takum obpa3om, npu UCNONb30BaHMM KNEMM Ha nepeaHen naHenu sasemnurte knemmy LO
(Hu3k.) Ha nepeaHen naHenu. Npu ncnonb3oBaHUKM KNEMM Ha 3agHeN naHenu 3asemMnure
knemmy LO (Hu3k.) Ha 3agHen naHenu. HeBbinonHeHne 3TUX peKOMeHAauum MoXeT NPUBECTU
K TPABMam Ui cMepTu nrogen nmbo K noBpexaeHuo npudopa.

MOHUTOPUHI Nepes CKaHMPOBaHNEM

B npubope DAQ6510 ncnonb3yeTcst CUHXPOHU3aLNS U3MEPEHUIA AN MOHUTOPUHIa no kaHany 101.
Mpwu paboTe ¢ 3TUM NPUMEPOM MPUMEHEHUS Bbl BbIMOSHUTE YKa3aHHbIE HIbKE AENCTBUS.

e Hactpowite npubop ans namepexus temnepatypbl o kaHany 101 npyn nomoLum Tepmonapebi.
Mpubop npockaHupyeT kaHanbl 102—105 nocne 4OCTMXEHWA 3a4aHHOM TemnepaTypsl.

e HactponTte ckaHupoBaHue kaHanos 102—105 npy noMoLm yHKUNN ABYXNPOBOAHOIO U3MepeHnNs
COMPOTMBIEHMS.
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DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP

Pasgen 10: MOHUTOPWHI Nepe cCkaHMPOBaHWEM PykoBOACTBO MO aKkcnayaTaumm

Ucnonb3oBaHue nepenHeﬁ naHemnun

Hacmpolika napamempoe usmepeHusi Ha nepedHel naHenu:

IR

10.

11.

12.

13.
14.
15.
16.

BkntounTe npmnbop, Haxar Bbikntodatens POWER ([MutaHue) Ha nepegHen naHenu.
Bbibepute knemmbl REAR (3agHue).

HaxmuTe knasuwy MENU (MeHio).

B meHto Channel (Kanan) Beibepute Scan (CkaHupoBarth).

HaxmuTe kHonky +, 4ToObl 06aBuTL rpynny kaHanos (101-105), n HaxmuTe OK.

Ha akpaHe Measure Functions (PyHkumm namepenunn) soibepute onuuto 2W Resistance
(N3mepeHne conpoTMBEHUS NO ABYXNPOBOLHON CXEME).

B BepxHem neBom yrny akpaHa BbibepuTe 3Ha4oK MeHto 1 Haxkmnte Expand Group (Pa3BepHyTb
rpynny).

Bbibepute kaHan 101, Haxas Ha kHonky 2-Wire Res (/13mepeHne conpoTuBneHns no
OBYXMNpoBOAHON cxeme). MiameHuTe doyHKumio Ha Temperature (Temnepartypa).

[na napameTtpa Reference Junction (OnopHoe coeamHeHune) 3aganTe 3HaveHue Internal
(BHYTpeHHee).

Ha Bknagke Scan (CkaHvpoBaHue) 3agante ans napameTtpa Scan Count (CueTtunk
CkaHnpoBaHus) 3HayeHune 10.

Ha Bsknagke Trigger (CuHxpoHusaums) Boibepute Scan Start (3anyck ckaHnpoBaHus) u Monitor
Measurement (V13mepeHust 4N MOHUTOPUHrA).

Ha oTkpbiBLUENCSA BTOpO naHenu BbibepuTte 3HavyeHne Above High Limit (IMpeBbiwenne
BEpXHero npegena) ansa napametpa Start Condition (Ycnoeue 3anycka).

Ong onumm Channel (Kanan) 3agante 3HayeHne 101.
Ons napameTpa Higher Limit (BepxHuin npegen) 3aganite 3HadeHne 30 ‘C n HaxmuTe kHonky OK.
Haxmute 3Hauok Start ([Nyck) B HUXHEN YacTy NeBon NaHenu Ang 3anycka CKaHMpPOBaHMS.

Boibepute nyHkT View Scan Status (OTo6pa3nTb COCTOSIHME CKaHMPOBaHUS), YTOObI NepenTyn Ha
akpaH HOME (JomaluHsas cTpaHuua).

Bbl cmokeTe HabnogaTb akTUBHbIE N3MEPEHUst TemnepaTypbl no kaHany 101. MNocne AoCTKeHUs
3aJaHHOl TemnepaTypbl NPMGOP HAYHET CKaHUPOBaHWE.
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP
PykoBoAcTBO no skcnnyarauvm Pasgen 10: MOHWUTOPWHI nepef CKaHWPOBaHVEM

Mcnonb3oBaHue komaHg SCPI

Ota nocnegoBaTenbHOCTb komaHa SCPI 3anyckaeT ckaHMpoBaHWe Nocne AOCTMKEHNUS 3adaHHOW
TeMnepaTypbl OKpy»KatoLLei cpebl.

BoamoxHO, noTpebyeTcs BHECTU U3MEHEHWS, YTOObI 3TOT Ko paboTan B MCNOMb3yeMoW BaMu cpeae
nporpammupoBaHus. B Tabnuue komanabl SCPI pacnonoxeHbl Ha CBETNO-CEPOM (DOHE.

Omnpaebme yka3aHHble HUXxe kKoMaHObI SCPI Ans aHHO20 NpumMepa NpPuUMeHeHuUs.

KomaHab! Onucanus
*
RST " epeBog NpuGopa B LUTATHOE COCTOSIHUE
" "

BORE My, (G101 " MoHUTOpUHT TemnepaTypbl Mo kaHany 101

LML U, (ELOL) ®  BuiGop Tepmonaphbl B kayecTBe TWMa AaTumka

HHIPBHCE AN Uiy (GIOL) " BuiGop Tvna Tepmonapsl K

UAHPEURE Ehug,  (CLOL) " BuiGop rpaaycoB Llenbcys B kayecTse eanHULbI
N3MepeHus

WHNPENCBRLIINBIRZ, ity (CLOL) " 3agaHue BHYyTPEHHErO OMOPHOTO CUrHana

ROUT : SCAN:MON:CHAN (@101) " MomuTopuHr karana 101

ROUT : SCAN :MON: LIM: UPP 30 " ycraroska BepxHero npesena 30 °C

ROUT : SCAN: MON: MODE UPP B YcTaHOBKA peXVMa MOHUTOPYWHIA Mo BEPXHEMY npeaeny

HONE RS, (1028 LS ®  CkaHupoBaHuWe conpoTuBreHus no kaHanam 102—-105

RIBSERNEBLING Ol (ILUAS L) B BkrioyeHue pyHKLMM aBTOMaTUYECKOTO BbiGopa
AvanasoHa

ROUT: SCAN: CREATE (@101:105) " Crannposarute kawanos 102105

ROUI'E HERE CONE BTN 1D B YcTaHOBKA CHETYMKA CKaHUpOBaHMUs Ha 10

INIT ®  3anyck MOHUTOpWHra ycroBuit no kaHany 101 gns
3anycka CKaHUpOBaHMs NOCHE AOCTVKEHWS Mopora
TemnepaTypbl
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DAQ6510 Cucrema perncrpaums AaHHbIX/MynbTUMETP
Pasgen 10: MOHWUTOPWHT nepen CKaHNMPOBaHWEM PykoBoACTBO No 3kcnnyaraumu

Mcnonb3oBaHue komaHg TSP

NPUMEYHAHUE

YkasaHHbIn Hke ko TSP npegHasHaveH ans 3anycka B cpeactee Test Script Builder (TSB)
komnaHum Keithley Instruments. TSB — 3T0 nporpaMmHoe cpeacTBo, KOTOPOE MOXHO 3arpy3nThb C
cavTa ru.tek.com/keithley. Cpeactso TSB MOXHO yCTaHOBUTb M UCMONb30BaTb AN HanuMcaHus Koga
1 pa3paboTku cLeHapueB anga npubopos ¢ noaaepkkom Habopa komaHg TSP. CeBegeHnst 0 TOM, Kak
ncnonb3oBaTb cpeactso TSB, cM. B MHTepaKTMBHOW crnpaBeke cpeactea TSB v B pasgene «O6une
cBegeHus o pabote ¢ Habopom komaHa TSP» B aokymeHTe CripagoyHoe pykogeoOcmeo no modesnu
DAQ6510.

Ecnu Bbl ncnonb3yeTe apyrne cpebl NPorpaMMMpoBaHust, TO, BO3MOXHO, NOTPebyeTcst BHECTU
n3mMeHeHunsa B npumep koga TSP.

Mo ymonyaHuio B npndope DAQ6510 ncnoneayetca Habop komang SCPI. MNpexae Yyem oTnpaenaTb
komaHgbl TSP Ha npubop, Heobxoanmo BbiGpaTh 3TOT HAOOP KOMaHA,.

BknroyeHue Habopa komaHO TSP

1. Haxwmurte knasuwy MENU (MeHio).

2. B pasgene System (Cuctema) Bbibepute nyHKT Settings (MapameTpsbl).

3. [Onsa napametpa Command Set (Habop komaHg) BoiGepute 3Ha4veHne TSP.

4. Korga otobpasunTcs 3anpoc Ha nepesarpy3ky npubopa, HaxxmuTe KHorky Yes ([Ja).

OTa nocrnegoBaTenbHOCTb koMaHa TSP 3anyckaeT MOHUTOPUHT U3MepeHUi TemnepaTypbl No
nepBoOMY KaHany Ana 3anycka CKaHMpOBaHUA Nocne OOCTUXEeHUA 3adaHHbIX yCJ'IOBI/Iﬁ 0|<py>Karou.|,e17|
cpenbl. [Nocne BbINONHEHWS kofa AaHHble byayT oTobpaxeHsbl B pasgene Instrument Console
(KoHconb npubopa) cpenctea Test Script Builder.

Omnpaebme yka3aHHbIe HUXe KOMaHObI 05151 0aHHO20 npuUMepa NPUMeHeHUs.

—— MOHUTOPMHT TEeMIepaTypH O kaHajy 101

reset ()

channel.setdmm("101", dmm. ATTR MEAS FUNCTION, dmm . FUNC_TEMPERATURE,
dmm . ATTR MEAS TRANSDUCER, dmm . TRANS THERMOCOUPLE, dmm . ATTR MEAS THERMOCOUPLE,
dmm . THERMOCOUPLE K, dmm . ATTR MEAS REF JUNCTION, dmm . REFJUNCT INTERNAL)
channel.setdmm ("101", dmm.ATTR MEAS UNIT, dmm.UNIT CELSIUS)

-- YcTaHOBKAa Ipenesia s MOHMTOPMHIA M 3allyCK CKAHMPOBAHMSI IIOCJIE I[IPEBHIIEHNS
OpenejbHOTO 3HAUYeHUs

scan.monitor.channel = "101"
scan.monitor.limit.high.value = 30
scan.monitor.mode = scan.MODE HIGH

—-- CkxaHMPOBAHME CONPOTUBIIEHMS IO IOBYXMNPOBOIHOM cxeMme o kaHaygam 102-105

channel.setdmm ("102:105", dmm.ATTR MEAS FUNCTION, dmm.FUNC RESISTANCE,
dmm.ATTR_MEAS RANGE AUTO, dmm.ON) B

—-— Co3maHMe CKaHMPOBAaHMA

scan.create ("101:105")

scan.scancount = 10

-— 3anyck MOHUTOPMHTA YCJOBMM NO kKaHany 101 mig 3anycka CKaHMPOBAHMSA IOCIHe
OOCTMXEHMS IIOpOora TeMIepaTypEl

trigger.model.initiate ()
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Pasnen 11

YcTpaHeHue HenoslagokK 1 4YacTo 3agaBaeMble BONPOChHI

B aTom paspgene:

OB 3TOM PABAETIE. ... e ettt e et e e 11-1
'Ae HanT OGHOBMNEHHBLIE APANBEPDBI? ....eeeeeeieeeiiiieeeaeeeee e 11-1
EcTb N nporpammMHoe obecnevyeHune, npy NOMoLLM

KOTOPOro MOXHO GbICTPO NPUCTYNUTL K paboTe? .........cceeeeee 11-2
Kak BbINONHUTL OGHOBNEHME MUKPONPOrpaMMHOro
OBECTIEYEHYIA? .ttt 11-3
Moyemy npubop DAQ6510 He cuMTbIBaET AaHHbIE C
3anomuHatoLLero ycTponctBa USB? .....oooveeeeeiiieeieee e 11-3
Kak M3MEHUTb HABOP KOMAHLA? .......vveveeeeeeiiiiiiieeeeee e 11-4
Kak coxpaHuTb napameTpbl TEKYLLETO COCTOSHUS

(1] 017100 o 1= 1 RSP 11-5
Movyemy N3MEeHNNUCb BbINOMHEHHbIE MHOW HAaCTPONKN? ........ 11-5
Kakon Homep nopta Ethernet Heob6xogumo

VCTIONB3OBATD? ...vviieiuuiieeiiteeeaatieeeaneeeeaasteeesaneeeeesneeeeanneeeennns 11-5

06 aTom paszgene

B aToMm pasgene cobpaHbl 0TBETHI HA CaMble pacnpoOCTPaHeHHble BOMPOCHI, CBA3aHHbIE C NPMBopoM
DAQ6510.

'ae HanTn oOHOBIIEHHbIE ApauBepbl?

lMocnegHue Bepcun ApanBepoB M OOMNOMHUTENbHbBIE CBEAEHUSA CM. HA CanTe crnyX0Obl NOAAEPKKN
komnaHuu Keithley Instruments.

Tpocmomp cnucka dpatieepoe, docmynHbix 0551 eawezo npubopa:

1. Tllepenaunte Ha canT ru.tek.com/keithley.

2. Beepgute Homep mMogenu Bawiero npubopa.

3. B cnucke BbibepuTe nyHkT Software Driver (IMporpammHbin gparieep).

NPUMEYHAHUE

Ecnu Bbl ucnonbayeTte «pofdHoi» apaiisep LabVIEW™ unu gpaiisep VI, Heo6GXx0anMMO HACTPOUTL
npmnbop DAQ6510 Tak, 4Tobbl B HEM ncnonb3oBarca Habop komaHg SCPI. CeegeHunsi o Tom, Kak
n3meHuTb Habop komaHa, cM. B pa3gene Kak namexHuts Habop komaHa? (Ha ctp. 3-19)
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Pasgen 11: YcTpaHeHve Henonagok u 4yacto DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP
3a/laBaeMble BOMPOCHI PykoBOACTBO MO aKcnnyaTauum

EcTb nu nporpammHoe obecnevyeHue, Npu NOMoLLMN KOTOPOro
MOXHO ObICTPO NPUCTYNUTb K paboTte?

Ha. KomnaHuga Keithley Instruments npepoctasnset cpeactsa Keithley Instruments KickStart u
Keithley Instruments TestScript Builder, npy1 nomoLum KOTOpbIX MOXHO Ha4aTb paboTy ¢ npubopom
DAQ6510.

Keithley Instruments KickStart — aTo nporpamma, npy NOMOLLM KOTOPOW MOXXHO HAacTPOUTb Npubop K
3anycTUTb UCMbITaHNE, HE UCMOMb3YS HU OOHOIO A3blka NMPOrpamMMUpPOBaHKS.

Keithley Instruments TestScript Builder (TSB) — aT0 nporpamMmHoe cpecTBo, ynpoLiaroLiee
CO3[aHne CLeHapreB TECTUPOBaHWS NpPW UCMOMNb30BaHNM MOAyNs paboThl co cueHapusamm Test
Script Processor (TSP®).

O6a nporpamMMHbIX cpeacTBa AOCTYNHbl Ha canTe ru.tek.com/keithley.
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP Pasgen 11: YcTpaHeHne Henonagok n 4acTo
PykoBoacTBO No aKkcnnyaTaumu 3a/laBaeMble BONpOCh!

Kak BbINONHUTbL OOHOBINEHNEe MUKpOMNPOrpaMMHOro odecrne4yeHuna?

He BbIKNOYanTe NnuTaHMe Nnpubopa 1 He U3BNeKanTe 3anomuHalwwee ycrpomcteo USB go
3aBeplLUeHuA npouecca OGHOBIEHUSA.

NPUMEYHAHUE

dann mukponporpammHoro obecnedeHuns cnegyeTt pasmecTUTb B KOPHEBOM KaTtarnore
3anomuHatoLero yctporictea USB. Kpome atoro davna B 3TomM pacnonoXeHun He OMKHO BbiTb
apyrux channos mMmykponporpammHoro obecneyveHns. O6HOBUTbL MUKponporpaMmHoe obecneyeHune
unv BepHyTb 6oree cTapylo BepCcuio MUKPOMPOrpaMMHOro obecneyeHns MOXHO Kak Ha nepeaHen
naHenu, Tak 1 Ha BUPTyanbHOW NnepeaHen naHenu.

Ha nepedHel naHenu unu eupmyanbHoU nepedHel naHesu ebirnosiHume criedyroujue delicmeusi:

1. Ckonupynte chann MmmkponporpammHoro obecneyeHus (UPG-paiin) Ha 3anoMunHaroLee
ycTporicteo USB.

2. Y6eautecb B TOM, Y4TO dhaiiyl MUKPOMPOrpaMMHOro obecnevyeHns HaXoaUTCst B KOPHEBOM
KaTanore 3anomuHatoLlero ycrponctesa USB 1 4To kpome aToro parina B 3TOM pacrnonoxeHum
HeT Apyrux ¢ainoB MUKPONPOrpaMmMHOro obecrneveHus.

OTkntounTe BCe KNEMMbI, MOAKIIOYEHHbIE K npnbopy.

Bkntounte nutaHue npubopa.

BcTtaBbTe 3anomuHatoLLee yctponcTeo B noptT USB Ha nepeaHen naHenu npmubopa.

Ha nepegHen naHenu npubopa Haxmute knasuwy MENU (MeHto).

B pasgene System (Cuctema) Bbibepute nyHkT Info/Manage (ViHdopmaumsa n ynpasneHue).
Bbibepute 0anH 13 yKazaHHbIX HUXEe BapnaHToB OOHOBIEHNS.

»  Y706bI BEINONHUTL O6HOBMNEHNE A0 Bonee HOBOW BEPCUM MUKPOMPOrpamMmmMHOro obecneyeHms,
BbiGepuTe nyHkT Upgrade to New (BbinonHuTe 06HOBNEHWE JO HOBOW BEPCUM).

*  Yr1oObl BEPHYTLCA K NpeablayLLE BEPCMU MUKPONPOrpamMmmMHoOro obecneyeHust, Bbioepute
nyHkT Downgrade to Older (BepHyTbcs kK 6onee cTtapor Bepcun).

9. T[lpu gUCTaHUWOHHOM ynpasneHum Npubopom oTobpasnuTcs COOTBETCTBYIOLLEE COOBLLEHME.
Haxmute Yes ([a) onsa npogorkeHus.

10. Mo 3aBepLeHnn 0OHOBEHUSA Nepe3sarpyanTe npmodop.

© N OGAO

B npouecce BbINnonHeHNs 0O6HOBIEHUS OTOOpaXkaeTcsi COOTBETCTBYHOLLIEE COOOLLEHNE.

darnbl 06HOBNEHMIA AOCTYNHbI Ha canTe ru.tek.com/keithley.

NMouyemy npu6op DAQ6510 He cunMTbIBaeT AaHHbIe C
3anomuHawlero ycrpomncresa USB?

Y6egutechk B TOM, 4YTO 3anomuHatowlee ycrponctso USB otdopmaTtupoBaHo ans cannoson
cuctembl FAT32. Mpubop DAQ6510 nogaepxuBaeT TONbKO HAKONUTENN C (PannoBbIMU CUCTEMAMU
FAT n FAT32 1 ocHoBHoW 3arpy3o4dHon 3anuckio (MBR).

B OC Microsoft® Windows® MoHO y3HaTb, Kakasi dpannoBasi cuctema UCrornb3yeTcst Ha
3anomuHatoLem yctporictee USB, otobpasue ero ceomcTBa.
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Pasgen 11: YcTpaHeHve Henonagok u 4yacto DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP
3a/laBaeMble BOMPOCHI PykoBOACTBO MO aKcnnyaTauum

Kak nameHntb Habop komaHAa?

MOoXHO n3MeHUTb Habop KoMaHA, ucnonb3yemMbix Npu pabote ¢ npudopom DAQE510. Huxe
nepevncrneHbl 4OCTYMHble HABOPbI KOMaH4 AMCTaAHLMOHHOIO yrpaBeHus.
e SCPI: a43bIK, OpYeHTUPOBaHHbLIV Ha NPUMBOpP M co3gaHHbIN Ha ocHose cTaHaapTa SCPI.

e TSP: A3blk NporpaMM1pOBaHUs CLEEeHapUEB, BKIOYaOLLMIA KOMaHbl YNpaBreHus,
OPUEHTMPOBAHHbIE Ha NPUBOP. ST KOMaHbl MOXXHO BbINOMHUTL HA aBTOHOMHOM npuGope. TSP
MO>HO UCMOMNb30BaTh AMA OTNPaBKU OTAEMNbHbLIX KOMaHd UMK Ana o6beANHEHUS HECKOMNbKUX
KOMaH[, B cLieHapuil.

e SCPI2700: A3bIK, OPUEHTUPOBAHHbLIN Ha NPMOOP, MPU MOMOLLM KOTOPOrO MOXHO 3anyckaTb KOZ,
pa3paboTtaHHbii ansa npubopos Keithley Instruments cepun 2700.

e SCPI2701: A3bIK, OPUEHTUPOBAHHbLIN Ha NPMOOP, MPU MOMOLLM KOTOPOrO MOXHO 3anyckaTb KOZ,
pa3paboTtaHHbii ansa npubopos Keithley Instruments cepun 2700.

CouetaTb Habopbl KOMaHA HENb3S.

NPUMEYHAHUE

Cpasy nocne noctaeku n3 komnanum Keithley Instruments npubop DAQ6510 HacTpoeH ansi paboThbl
¢ Habopom komaHg SCPI DAQ6510.

Hacmpolika Habopa koMaHO Ha nepedHel naHenu:

1. Haxwmwute knasuwy MENU (MeHio).

2. B pasgene System (Cuctema) Boibepute nyHKT Settings (lMapameTtpsbl).
3. Bblbepute Command Set (Habop komaHg).

Bam GyneT npeanoxeHo nepesanyctuTb Npubop.

OnpedeneHue moz2o, kakoli Ha6op KoMaHO ebibpaH, Yepe3 uHmepgelic ducmaHYyUOHHO20 ynpaeseHus
OTnpaBbTe cneayoLLyio KoMmaHay:

*LANG?

Bbi6op Habopa komaHO SCPI yepe3 uHmepdghelic ducmaHyUOHHO20 yrpaesieHus!

OTnpasbTe criegyloLLyto KoMmaHay:

*LANG SCPI

Mepesarpyaute npudop.

Bbi6op Habopa komaHO TSP yepe3 uHmepgbelic ducmaHUUOHHO20 ynpaesieHus

OTnpaBbTe cneayoLLyio KoMmaHay:

*LANG TSP

Mepesarpyaute npmbdop.
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DAQ6510 Cuctema perncrpaums gaHHbIX/MynbTUMETP Pasgen 11: YcTpaHeHne Henonagok n 4acTo
PykoBoacTBO NO aKkcnnyaTaumu 3a/laBaeMble BONpOCh!

Kak coxpaHuTb napamMmeTpbl TEKYyLLEero CoOCTossHMA npnoopa?

Bbl MOXeTe coxpaHuTb NnapameTpbl Npubopa B Buae CLueHapus Npu NOMOLLM MEHIO Ha nepegHewn
naHenu unu nHTepdenca AMCTaHUMOHHOIO ynpasneHus. lNocne coxpaHeHus napameTpoB MOXHO
Bbl3BaTb CLiEHapWi UNK CKONUpoBaTh ero Ha 3anomuHatowee yctponctso USB.

Ha nepedHel naHenu ebinonHume cnedyroujue delicmeusi:

1. B npnbope DAQ6510 HacTpoliTe napameTpbl, KOTOpble HEOOXOOUMO COXPaHUT.

2. Haxwmute knasuwy MENU (MeHio).

3. B pasgene Scripts (CueHapun) BbibepuTte nyHKT Save Setup (CoxpaHuTb HacTponky). OTkpoeTcs
okHO SAVE SETUP (CoxpaHnTb HacTpowKy).

4. Bblbepute Create (Co3patb). OTOOpasutcs knasmartypa.
Mpu noMoLwm knaBmaTypbl BBEAMTE UMS CLEHapus.

6. Ha oTobpaxaemow knaBmaType HaxxmuTe kHonky OK. CueHapun Oyget gobasneH Bo
BHYTPEHHIO MNaMSTb.

o

HUcnonb3oeaHue komaHO SCPI

B npubope HacTpoiite napaMeTpbl, KOTOpble HEOBX0AMMO COXPaHUTb. YToGbI COXPaHUTb HACTPOMKY,
OTNpaBbTe CreayLLy0 KOMaHay:

*SAV <n>

3aecb <n> — uenoe 4ucno ot 0 go 4.

NPUMEYHAHUE

B meHto paboTbl CO cueHapusiMmi Ha nepegHen naHenu npubopa HaCTPOMKK, COXPaHEHHbIE Mpu
NOMOLLM KOMaHAbl * SAV, UMeT UMA Setuplx, rAe x — 3Ha4YeHue, KoTopoe Bbl 3afanv Ang
napameTpa <n>.

Ucnonb3oeaHue komaHO TSP

B npnbope HacTporTe napamMeTphbl, KOTOpble HEOOXOAUMO COXpaHUTb. YTOObI COXpaHUTL HACTPOWKY,
oTnpasbTe creayloLLyo KomaHay:

createconfigscript ("setupName")

3pecb setupName — UMS CO3AAHHOMO CLIEHAPUS HACTPOWKM.

NMoyeMy M3aMeHUNUCH BbINONTHEHHbIE MHOWU HAaCTPOMNKN?

MHorve komaHabl B npnbope DAQ6510 coxpaHsitoTes ons yHKUMM U3MepPEHUin, koTopas Obina
aKTMBHa HA MOMEHT HAaCTPOWNKM 3TUX KOMaHA. Hanpumep, npeanonoXnm, Y4To Bbl HACTPOUIM
PYHKLMIO M3MEPEHUSI TOKA U 3afarnu Konmy4ecTBo oTobpaxaeMbix pa3psgos. Ecnv Bbl Bkounte
OYHKLMIO U3MEPEHUS HANPSPKEHMS], KONMYECTBO OTOBpaXkaeMbIx pas3psifoB M3MEHUTCS HA 3HAYEHUE,
KoTopoe GbIfio 3agaHo Npu nocrneaHemM UCMOoNb30BaHUN (PYHKLMM U3MEPEHUS HanpsbkeHusl. Koraa Bbl
CHOBa BKIOUMTE (OYHKLMIO U3MEPEHUS TOKa, KONMYECTBO OTobpaXkaeMbIxX pa3psfoB U3MEHUTCS Ha
paHee 3afaHHOe BaMW 3HAYEHUE.

Kakou Homep nopTta Ethernet Heo6xoanmo ncnonb3oBaTtb?

Heobxogumo ncnonb3oBaTtb NOPT ¢ HoMepom 5025.
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Paspnen 12

NanbHeuwne aencreus

B aTom paspgene:

JononHutenbHas MHpopmauus o npubope DAQ6E510 .......... 12-1

dononHutenbHaa nHcgpopmauusa o npubope DAQ6510

[aHHOe pyKkOoBOACTBO NOArOTOBIEHO, YTOOBI MOXHO ObINO Ha4YaTb CUCTEMY perncTpaums
AaHHbix/mynsTuMeTp DAQ6510. Bonee nogpobHble cBegeHns cM. B AokymeHTe CripagoyHoe
pykosodcmeo no modesiu DAQ6510 komnaHun Keithley Instruments.

MopaepkKy 1 gononHUTENbHbIE CBeAeHMs O Npubope MOXHO Nony4nTb Ha canTe ru.tek.com/keithley.
Ha cante Bbl MOXeTe NONy4nUTb AOCTYN K YKa3aHHbLIM HUDKE pecypcam.

e The Knowledge Center (LleHTp 3HaHWI1), B KOTOPOM MMEIOTCH YKa3aHHbIE HUXKE CMPaBOYHUKN.

. CﬂpaGOLIHUK o u3MepeHuUsIM mariblX 3Ha4YeHUU: MoY4Hble usmepeHuUs NocmosiHHO20 moka,
Harips>keHus u coripomusrsieHus

»  CrpagoyYHUK M0 MepeKTioYeHUsIM: PyKo8oOCMeO 10 NepPeKIYeHU CU2Haoe 8
aemomamu3upo8aHHbIX CUCMeMax mecmuposaHust

e PykoBogcTBa no NnpMMeHeHNIo.
e [locneaHve Bepcum gpanBepoB.
e VHdopmauusa o conyTcTByOWMX Npubopax.

Cneuuanuct no NnpuMeHeHnto I'IpVI60pOB B MeCTHOM npeactaBuTenibCTBe KOMNaHNN-nponssoanTena

NOMOXeT BblbpaTb Npubop, ero kKoHUrypaumto n cnocod npuMmeHeHns. KoHTakTHble AaHHbIE CM. Ha
Beb-cante.


http://ru.tek.com/keithley
http://ru.tek.com/keithley
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