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OrPAHUYEHHASA TAPAHTUA N OFPAHUYEHUE OTBETCTBEHHOCTHU

[ns kaxxpgoro npoaykTa Fluke rapaHtTupyetcs oTcyTcTBUE AeEKTOB MaTeEPUanoB 1 U3rOTOBIEHUS NPU
HOPMasnbHOM MCMNOJb30BaHMKN U 06CcnyXmnBaHnKM. CpoK rapaHTUM OAMH oA, HaYMHAs C AaTbl NOCTaBku. Ha
3an4yactu, peMOHT 060pyAoBaHUs U yCNyrv NPeaocTaBnsieTcs rapaHTus 90 AHel. 3Ta rapaHTus AencTByeT
TONbKO ANsi NEPBOHAYaIbHOMO NMOKYNATENS UM KOHEYHOIO MONb30BaTENSs, SIBASIOLLEroCst KIMEHTOM
aBTOpPU30BaHHOrO pecennepa Fluke, n He pacnpocTpaHaeTcs Ha NpeAoXpaHUTeNnu, ogHopasoBble baTapeun u
Ha ntobble NpoAyKTbl, KOTOopble, N0 MHeHMIO Fluke, HenpaBUILHO MM HEGPEXHO NCNONBL30BaNNUCh, BblIN
W3MEHEHbI, 3arpsisHEHbI MM NOBPEXAEHbI BCIIEACTBME HECYACTHOrO Clyyast MM HEHOPMasbHbIX YCI0BUI
paboTbl unn obpaboTku. Fluke rapaHTMpyeT, 4TO NporpaMMHoe obecnedeHne 6yaet paboTaTh B
COOTBETCTBUM C €ro (PyHKUMOHANbHBIMU XapakTepucTkamm B TedeHne 90 AHei, U YTO OHO NpaBUIIbHO
3anuncaHo Ha ucnpaBHbIX HocuTensix. Fluke He rapaHTMpyeT, 4To NnporpaMMHoe obecneyeHne 6yaet
paboTaTtb 6e30wnbo4HO 1 6€3 0CTaHOBKM.

ABTOpUM30BaHHbIe pecennepbl Fluke paclumpsaT AeicTBUE STOM rapaHTUM Ha HOBbIE M HEUCMOJIb30BaHHbIE
NpPOoAYKTbl TOJIbKO ANA KOHEYHbIX HOﬂb3OBaT6ﬂeVI, HO OHWU HEe YMNMOJIHOMOYEHbLI PacClUnUpATb YCNIOBUA rapaHTUn
WM BBOAWTL HOBbIE FapaHTMiHblE 06s13aTeNbCTBa OT MMeHM Fluke. MapaHTuitHas noaaepxka
NPeaoCTaBAsSeTCs], TOMbKO €CM NPOAYKT NPMOBPETEH HA aBTOPU30BAHHOW TOproBol Touke Fluke, nnm
MoKynaTesb 3an1aTui COOTBETCTBYIOLLYIO MeXAyHapoaHyto LeHy. Fluke octaBnsieT 3a coboi npaBo
BbICTaBUTb MOKYNaTeNO CHET 3a pacxodbl Ha BBO3 3aI'IaCHbIX/CMeHHbIX ‘-IaCTel‘/'I, Koraa npoaykT,
NpuobpeTeHHbIN B OAHOW CTpaHe, NepeiaeTcs B PEMOHT B APYrov CTpaHe.

lapaHTuiHbIe 0693aTenbeTBa Fluke orpaHmyeHbl o yeMoTpenuto Fluke BbINAaToM NOKYMHOMN LiEHbI,
6ecrnnaTHbIM PEMOHTOM MM 3aMEHOM HEMCTIPaBHOrO MPOAYKTa, KOTOPbIM BO3BPALLAETCs B aBTOPU30BaHHbI
cepBUCHbIN LeHTp Fluke B TeueHWe rapaHTUIHOrO nepuosa.

[ns nonyyeHus rapaHTUIMHOrO CEPBUCHOMO 0BCNYXMBaHUS 0BpaTUTECH B BAMXKANLIMI aBTOPM30BaHHbI
CepBUCHbIN LieHTp Fluke 3a MHdOpMaLumeli 0 NpaBe Ha BO3BPAT, 3aTEM OTNPaBbTe NPOAYKT B 3TOT
CEPBUCHbIN LIEHTP C onucaH1eM npobeMbl, oniaTMe NOYTOBbIE pacxodbl U CTpaxoBky (POB nyHKT
Ha3HauyeHwus). Fluke He HeceT OTBETCTBEHHOCTM 3a MOBPEXAEHMS Npu NepeBo3ke. Nocne ocyLecTBneHns
rapaHTUIMHOIO PEMOHTa NpoAyKT ByAeT BO3BpaLleH NOKyMNaTento ¢ onsayeHHon nepesoskoi (POB nyHKT
Ha3HauyeHwus). Ecnn Fluke onpeaensieT, 4To HEMCNPABHOCTb Bbi3BaHa HEOPEXHOCTbLIO, HEMPABU/TbHBIM
MCNOMb30BaHNEM, 3arpsi3HEHUEM, U3MEHEHMEM, HECHACTHBIM CIyYaeM WSIM HEHOPMasbHbIMK YCTOBUSMU
paboTbl 1 06paboTKM, BKIKOUAS SNEKTPUYECKOE NepeHanpsiXXeHne 13-3a HecobnoaeHns yKasaHHbIX
LONYCTUMBIX 3HAYEHWI, UM 0BbIYHLIM M3HOCOM MEXaHMYECKMX KOMMOHEHTOB, Fluke onpeaenuT cToMMOCTb
PEMOHTA M HayHeT paboTy nocne nosydeHus paspeLueHus. Mocne peMoHTa NpoaykT 6yaeT Bo3BpaLleH
MOKynaTento C OniayeHHoN NepPEBO3KON, U NOKyMNaTesnto 6yAeT BbICTABIEH CYET 32 PEMOHT U TPAHCMOPTHbIE
pacxoabl npu Bo3spate (POB NyHKT OTrpy3KM).

3TA FAPAHTUA ABNSETCA EANHCTBEHHOW Y UCKITKOYUTENIbHOWM Y 3AMEHSIET BCE OCTAJTbHBIE
FAPAHTUU, MPAMBIE NN CBA3AHHDIE, BKJTHOYASA, MOMMMO MNMPOYErO, CBA3AHHBIE FTAPAHTUM
roAHOCTW AN NMPOAAXN U TOAHOCTY ANng ONPEAENEHHOWN LIE/IN. FLUKE HE HECET
OTBETCTBEHHOCTU 3A CNEUMAJIbHBIE, CNTYYANHBIE U1 KOCBEHHBIE MOBPEXXAEHNA WA YLLIEPB,
BKJTHOYAA MOTEPIO JAHHbIX, ABAAIOLLMECA PE3YJIbTATOM KAKUX-JTMBO AEUCTBUM NN METOOB.

MOCKOMbKY HEKOTOPbIE CTPaHbl HE AOMYCKalT OrpaHMyeHns cpoka CBsI3aHHOM rapaHTun UIn NCKJIIOYEHNA U
orpaHn4yeHus CJ'IyLIal‘/'IHbIX NN KOCBEHHbIX nospex(,quMVl, orpaHn4yeHuns 3ToM rapaHTUM MOryT OTHOCUTbLCA HE
KO BCEM nokynaTensam. Ecnu Kakoe-/IMbo NonoXeHne 3Ton rapaHTm Npu3HaHoO CyaoM unun apyrum
AONPEKTUBHbLIM OPraHoOM Hagnexatwien topucankummn HeAeNCTBUTENBHBIM U HE UMEIOLLMM 3aKOHHOM Cunbl,
TaKoe NpuU3HaHMe He NOBMUAET Ha LENCTBUTENBHOCTb MU 3aKOHHYIO CUy Apyrux MOJIOXKEHWIA.

Fluke Corporation Fluke Europe B.V.
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1.1

1.2

1.3

Nepen 3anycKoMm

BBeaeHue

STanoHHble TepMoMeTphbl (1523, 1524) npeagHa3HayeHbl Ans obecneyeHms
TOYHOroO M CTabubHOro U3MepeHns TemnepaTypbl Pas/IMyHbIX Cpes B
nabopaTopusix n TEXHONOrMYEeCKnX npoueccax. X TOYHOCTb, MOPTATUBHOCTb
1 BbICTPOTa U3MEPEHUI SABNAIOTCS MPEKPACHbIM PeLleHNeM Anst NPaKTUYECKn
nobbIX NOBEPOK B YCNoBUSIX akcnyaTauun. Mpnbopsbl 6binn paspaboTaHbl €
y4eTOM NOTPeBHOCTEN NOMb30BaTENEN COBPEMEHHDBIX NabopaTopui, NPOCTbI
B MCMOJSIb30BaHMK, U B TO Xe BpeMs obecneunBatoT CTabunbHOCTb, €ANHCTBO
N TOYHOCTb U3MEPEHWUI, CPAaBHMUMBbIE C BbICOKOTOUYHbIMK TabopaTOpHbIMMU
npnbopamn. TanoHHble TepMoMeTpsbl Fluke 1523 n 1524 — 3T0 nopTaTMBHbIE
TepMOMETPbI C NUTaHMEM OT 6aTapen, uMepstome TemnepaTypy,
NMOCpeACTBOM CYMTbIBaHUS NokasaHun PRT (mnaTMHOBLIX TEPMOMETPOB
conpoTmenenns), TepmmuctopoB 1 Tepmonap (TC).

CraHpapTHOe o6opyaoBaHue

OCTOpPOXXHO pacnakyuTe u3aenve n ybeamtecb B OTCYTCTBUMM Kakux-nnbo
NMOBPEXAEHUN, KOTOPbIE MOIN BO3HUKHYTb MPWU TPAHCMOPTUMPOBKE. B cnyyae
06Hapy>XeHMs1 MOBPEXAEHUIA NPU TPAHCMOPTUPOBKE, HEMEAJIEHHO YBEAOMUTE
nepeBo34mKka.

y6eDMTer B HaJIM4ynun cneayromx KOMNoHEHTOB:
e DOrtanonHbIit TepMomeTp 1523/1524 B komruiekTe ¢ 3 dJeMEeHTaMU TUTAHUS
tuna AA
e ApanTep MepeMEHHOTO TOKa M KaOeb MUTaH!s
e KabGens untepdeiica RS-232
e PyKOBOJICTBO MOJIb30BATENA
e CD-muck (pyKoBOACTBO HOJIb30BATENS U TEXHUYECKAs TOKYMEHTAIHS)
e (CBHIETENBCTBO O IIOBEPKE U OTMETKA O ITOBEPKE
o DeppuTOBBII cepIeUHUK(H) C 3aLETKON

B cnyyae oTCyTCTBMS NOMHOM KOMMNIEKTHOCTU, 06paTUTECh B
aBTOPU3MPOBaHHbIN CEPBUCHBIN LeHTP. (CM. Pa3aen 1.8., ABTOp3MPOBaHHbIE
CEpPBUCHbIE LIEHTPbI Ha CTp. 6.)

Nudopmauumsa no 6esonacHoOCTU

STanoHHbI TEPMOMETP pa3paboTaH B cooTBeTcTBUM C EN 61010-1 {2-as
penakums} n CAN/CSA 22.2 No 61010.1-04. Ucnonb3ynTte npubop cornacHo
YKa3aHMSM B HacTOSILLEM PYKOBOACTBE, B MPOTUBHOM C/ly4yae 3almTa,
npeaycMoTpeHHast NpubopoM, MOXeT paboTaTb HENpPaBUIbHO.

Hactoswum NMpenocrepe)xxeHneM onpeaenstoTcs yCrioBus U AencTems,
cosgatolme yrposy(bl) nonb3osaTento; Mepbl NpeaoCTOPOXKHOCTH
onpeaensitoT YCNoBUS U AENCTBUS, KOTOpblE MOrYT NOBpeanTb U3AeNue B
YCNOBUSIX 3KCNJTyaTaLum.
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WHbopmaumsa no 6esonacHocTn

MexayHapoaHble CUMBOJIbI, UCMO/Ib3yeMble Ha 3TaJIOHHOM TEPMOMETPE U B
[AHHOM pYKOBOACTBE, pa3bscHeHbl B Tabnuue 1 Ha cTp. 3.

1.3.1 /\OcTopoxHo!
Bo n3bexaHne nopaxeHusi 3N1eKTPUYECKUM TOKOM MU TPaBM:

He ncnone3ylite 3TallOHHBIN TEPMOMETP B CPElax, HE YKA3aHHBIX B TAHHOM
PYKOBOZCTBE I10JIb30BaTEIIA.

DTaIOHHBINA TEPMOMETP HE TpeHA3HAYCH IS JII0OO0TO IPYroro MPUMEHEHHS,
HE YKa3aHHOTO B JaHHOM pyKOBOACTBe. JlaHHbII mpubop OblI pazpaboTan uis
U3MEpEeHHsl TEMITepaTyp u noBepku. JIroboe Apyroe UCnoabp30BaHUE JAHHOTO
npudopa MOXKET CO3aTh HEM3BECTHYIO YIPO3y 0€30IIaCHOCTH TOJIb30BATEIIS.

[Tpn rcroNB30BaHUH STAJIOHHOTO TEPMOMETPA HHBIM 00pa3oM, HE yKa3aHHBIM
B creruQuKanu 000pya0BaHus, T10KHOE (YHKIIMOHUPOBAHHUE U 3alIUTa
npubopa MOryT ObITh HapylIeHbl. [Ipu 3TOM MOTYT BOZHUKHYTh YIPO3bI
Oe3omacHOCTH.

He nonyckaiite npeBplllIeHNs XapaKTEPUCTUK HOMUHAJIBHOTO HANPSKEHMS,
YKa3aHHBIX HA 3TAJOHHOM TEPMOMETPE, MEXK/Ty BXOAAMHU MO0 MEXITY BXOJOM
u 3a3emsienrieM (30 B, 24 MA makc. 7151 BceX YCTPOUCTB).

Crporo cobmroaiiTe Bce TpeOOBaHMS 10 TEXHUKE 0€301TaCHOCTH.

[ToBepouHoe 000pyaOBaHUE TOJIKHO OBITH HCIIOJIB30BAHO TOJIBKO O0YYEHHBIM
IIEPCOHAJIOM.

JlaHHBIN 3TaTIOHHBINA TEPMOMETP NMPEAHA3HAYECH HCKIIFOUUTENBHO IS
UCIIOJIb30BAHUS BHYTPU IIOMEIIECHUS.

[lepen HawamoM paboTHI MPOBEPHTE LEIOCTHOCTH yIakoBKU. OOparute
BHUMAaHHE Ha BO3MOKHbIE TPEIIMHBI UM CKOJIbI Ha TIACTMAcCOBOM
kopryce. OdpaTute 0co00€ BHUMAaHUE HA U30JISLUIO0 BOKPYT COETMHUTENIEH.
He nomyckaiiTe HCTOIb30BaHUS 3TAJIOHHOTO TEPMOMETPA B CIIydae ero
HEUCIPABHOCTH JTUO0 HEHaJyIekKalero GyHKIHOHUPOoBaHU. MOXeT ObITh
IIOBPEX/I€HA 3alUTa. B cilyyae BO3HUKHOBEHMS KaKUX-1M00 COMHEHHUH,
00paTUTEeCh B CEPBUCHBIN LIEHTP.

Bcerna ucnons3yiite RTD unu PRT ¢ Hagnexaiieit cTeneHbio n30is1uu
(V301K MEXKy CBUHIIOBBIM Ka0eseM U MeTaJIM4eCKOi 000JI0UKOiN).

[lepen HauyamoM 3KCIUTyaTalliy 3TaJOHHOTO TEPMOMETPA YIOCTOBEPHTECH, UTO
KpBIIIIKa OTCeKa Oarapen 3aKphiTa U 3ahuKCUpOBaHa.

He sxcnumyaTupyiTe 3TallOHHBIA TEPMOMETP B MECTAX, I11€ MOYKET
IIPOM30MTH yTeUuKa B3pbIBOOIIACHOTO I'a3a, a TaK )K€ B MECTaX C MOBBIIIEHHON
KOHIIEHTpalUeN MapoB WK MbLIN.

Jlns paGotel OT OaTapen HCToNb3yiTe TOJIbKO 3 Garapen Tuma AA,
YCTaHOBJICHHBIE B KOPITYC 3TAJIOHHOTO TEPMOMETPA HaIJIeKAIIUM 00pa3oM.

B monenu 1524 tepmomnapsl MOTYT UCIIOJIB30BATHCS TOJBKO B KaHaie 1.
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1.3.2 TMpeaynpexaeHus

Bo nsbexxaHne BO3MOXXHOIO MOBPEXAEHMSI 3TaSIOHHOrO TEPMOMETpa NIMbo
UCMbITYEMOro 060pyA0BaHMUS:

He nomyckaiitTe npeBblIIeHUs XapaKTEPUCTUK HOMHUHAIBLHOTO HANPSKEHUS,
yKa3aHHBIX HA 3TAJIOHHOM TEPMOMETPE, MEX]TYy BXOAAMHU JTUOO0 MEXIY BXOJOM
u 3azemiienueM (30 B, 24 MA maxc. 11 BceX yCTpOMCTB).

3a UCKITIOUYEHUEM CITydaeB IOBTOPHOU perynupoBKu npudopa, HE
M3MEHSIUTE 3nauenust KaJIMOPOBOYHBIX ITOCTOSIHHBIX MTAPAMETPOB,
YCTaHOBJICHHBIX Ha 3aBOJIC-U3rOTOBUTENE. TOUHBIE YCTAHOBOYHBIE apaAMETPBI
Ba)KHBI JIJ1s1 0€30MaCHOCTH M HaJUIeXkKaIIero (yHKIIMOHUPOBAHHS ITPHOOpa.

Jannbrii mpudop, a Takxke TF00bIe TEPMOIATIUKH, UCTIOIh3yEeMbIe BMECTE

C HUM, SIBJISIFOTCS] YyBCTBUTEIbHBIMU PUOOPAMH U MOTYT OBITH JIETKO
noBpex/ieHbl. Beerna cobmonaiite 0CTOPOKHOCTh IPU 00paILEHUH ¢ JaHHBIMU
ycrpoiictBamu. HEJIB3S ux 6pocars, poHSTh, yaapaTh 100 MMOIBEPraTh
BO3/ICHCTBUIO BBICOKUX TEMIIEPATYP.

HE nonyckaiite skcryatanuu npuOopa B MECTax ¢ MOBBIIIEHHOM
BJIAJKHOCTBIO, @ TAKXKE B IIBUIBHBIX, IPA3HBIX MECTAX U MECTaX ¢ BO3MOXKHOCTBIO
3arpsI3HEHMS Pa3JIMYHOIO POAA MACIIAMHU.

Jist mpoBeieHMS U3MEPEHUM UCTIONB3YUTE HAIeKAIUEe JATYUKU, QYHKIIUU U
JIAaria3oH U3MEpPEHUM.

YrnocTtoBepbTech, uTo K03(h(PHUIIMEHTH N3MEPEHNUN 3arPyKEHBI.

Ta6nuua 1 MexayHapoaHble CUMBOSbI

CumMmBON OnucaHue CumMmBONn OnucaHue

’\/ AC (nepeMeHHbI TOK) 3azemneHue

_ . o [opsiuaa noBepxHocTb (OnacHoOCTb

/\/ MNepemeHHbIV TOK — [MOCTOAHHBIV TOK opsiias nosepxHocTb (Onactoc
oxora)
Mpo4ytuTe PykoBOACTBO

BaTapelika nonb3osatens (BaxHas
nHdopmauus)

c € B cooTBeTCcTBUM C upekTnBamMu BbIKn

EBponeiickoro Coto3a '
jrp—— MOCTOSIHHBIV TOK BkJ.

C ABoViHOW M3onsumei KaHajackasa accoumaums ctTaHaapToB

> O

Otmetka C-TICK (cTtaHgapT

Ha ypOBeHb paanoMarHUTHbIX
nomex) (ABCTpanusi), oTMETKa O
COOTBETCTBMU cTaHaapTam EMC

MopaxkeHne 31eKTPUYECKUM TOKOM

I

OTmMeTKa 0 COOTBETCTBUM [IMpeKTuBe
(2002/96/EC) EBponelickoro Coto3a
06 0TX0fax 3NeKTPUYECKOro K
3MeKTPOHHOrO 060pyA0BaHMS
(WEEE).

MNpenoxpanuTens

Bt Q@ — 0P ®
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KommeHTtapum CE

1.4

1.4.1

1.4.2

1.4.21

1.4.2.2

1.4.3

KomMmeHTapuu CE

AnpekTnBa No 371eKTpoMarHuTHoi comectumoctu (EMC)

O6opynoBaHue koMnaHun Fluke npoTecTMpoBaHo Ha NpeaMeT COOTBETCTBUS
[IMpeKTMBE NO 3N1eKTPOMarHUTHOM coBMecTuMocTu (dnpektnBa EMC,
2004/108/EC). Bce ctraHaapThl, Ha COOTBETCTBME KOTOPbIM Obl
NpoTecTMpoBaH Baw Npubop, ykasaHbl B AeKapaunm 0 COOTBETCTBUM.

[aHHbI Npubop 6bin pa3paboTaH UCKIUUTENBHO ANS MOBEPKM U
npousseaeHnst namMepeHust temnepatyp. CoOTBETCTBYET AMPEKTMBE
EMC v ypoBneTtBopsieT 0oCHOBHbIM TpebosaHnsM EMC (EN 61326-1:2006
OnekTpoobopyaoBaHNe Ans U3MepeHusi, ynpasseHust n nabopaTopHoOro
NCNONb30BaHMSA)

Kak ykasaHo B EN 61326-1, npubop MOXET UMETb pa3fNyHYHO KOHq)Mrypaumo.
[aHHbI Npubop 6bI1 NPOTECTUPOBAH C UCMOIb30BAHMEM TUMNYHOM
KOHMUrypaumm n sKpaHMpoBaHHbIMK Kabensammn RS-232.

TecTupoBaHMe Ha NOMEXO0YCTOMUMBOCTb

Ons ucnonb3oBaHUA B KauecTBe NOpTaTUBHOro (KapMaHHOro) npu6opa

Mpnbop 6biN NPOTECTUPOBAH Ha COOTBETCTBME TpeboBaHMAM 6a30BON
HEBOCNPUUMUYNBOCTU A5 MOPTAaTUBHOIO M3MEPUTENBHOMO U UCMbITAaTENIbHOrO
obopyaoBaHus.

Ans ncnonb30BaHMA B KauecTBe HacTosibHOro npubopa (bIN nepemeHHoro
TOKa)

Mpnbop 6N NPOTECTMPOBaH Ha COOTBETCTBME TpebOoBaHNSM

ynpasnsiembix OM-cpea. MNMpubop paspaboTtaH ans paboTbl B yripaBnsieMbIx
3NEKTPOMarHUTHbIX cpeaax A5 UCNosib30BaHUS B TakoM KayecTse. KauecTso
npnbopa CyLLECTBEHHO CHMXAETCS B NPUCYTCTBUM CUMbHbIX MOSIEN YacTOTHOro
AvanasoHa ot 150 go 200 My, noaToMy He npeanonaraeTcs aKCnayaTauuns
B6nM13n oT YKB-nepeaaTtymkos.

OTK/IIOYEeHMe eauHUL, u3MepeHus, He Bxoaswmux B CU

Ha)xaTmem onpeaeneHHoOn KOMOMHaUMM KnaBuLL MOXHO OTK/HOYUTb
nepekntoyeHne mexay °C n °F, utobbl TeMnepaTypa oTobparkanach B
eamHunuax CU. Mocne Toro, Kak nepekntoveHe eanHuL usmMepeHns byaet
OTKJIIOYEHO, NoCcneayoLwmne HaxxaTusl Knasuw He NpuMBeayT K 0TObpaxkeHuto
TemnepaTypsbl B °F.

Yka3anusi 1o 0JIOKHPOBKe MePeKJII0YEHHs eINHUI] U3MEPEeHUsI B eIMHUIbI, He
Bxoasimue B CU (cMm. n3o00pakeHue HUxKe)

1. OQHOBPEMEHHO HAXMUTE N yAEPXMBaNTe HaxaTbiMu knasuium °C, °F un
BACKLIGHT, a 3aTteM HaxmuTe knasuwy POWER ON
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1.5

2. Ha aucnnee otobpasutcs: SI units only ON (Tonbko eamHuubl "Cn"
BK/1.)

3. Otnyctute knasuwm °C, °F n BACKLIGHT
4. KHonku °C un °F 6onblue He 6yayT nepeknovaTb eanHULbl U3MEPEHUS

HaxmuTe 1 ygepxute B HaXKaToM MONOXEHN + a

HaxmuTe Knasuwy @

Ha gncnnee nosentca SI units only ON

Avcrnest + €D

Puc. 1 OTkno4eHre egnHnL nsaMepeHmns, He Bxoaswmx 8 CU

MOBTOpPEHNE OMMUCAHHbIX Bbille AEACTBUMA BKIKOUUT nepektodeHne mexay °C
n °F, 4yTo No3BonnT oTobpaxaTb TeMnepaTypy B °F. Ha ancnnee otobpasntcs:
SI units only ON (Tonbko eamMHuubl "Cn" BbIKN.)

Ncnonb3oBaHue (peppuUTOBbIX CEPAECYHMUKOB C 3aLLeJIKOW

deppuToBbIE CEPAEYHMKM C 3aLLENKOM MCMOSb3YOTCA AN NOAaBNEeHNS
3N1eKTPOMarHUTHbIX (9M) noMex B yC/I0BMSIX MOBbILEHHOro YpoBHS DM nomex,
Hanpumep, B MecTax C HasIM4neM KpynHoro NPOMbILIEHHOro 060pya0BaHus.
PekomeHAyeTCs yCTaHOBUTb eppuTbl Ha Kabenu AaTynKoB, NoACOeANHEHHbIX
K npubopy.

YT06bl YCTaHOBUTL (hEPPUTOBLIN CEPAEYHMK Ha Kabenb AaTumka, caenante
neTnio u3 kabenst N06n30CTn OT pa3beMa U 3allenkHuTe dhepput
NpuMbNN3NTENBbHO BOKPYr MOSIOBMHBI METAIN, KaK YKa3aHo Ha Anarpamme.

B cnyyae HeobxoaMMoCTv (heppUTOBbLIN CEPAEYHMK JTIEFKO CHUMAETCS U
MOXeT 6bITb NCNONb30BaH Ha HOBOM Kabene aaTtumka. (CM. Puc. 2 Ha
NPOTMBOMOJIOXHOW CTpaHuLE.)

¢

&z

Kabenem
——

DOeppuToBbIN
CepAeyHMK C 3aLeSIkou

Puc. 2 ®eppuTOBbIN CEPAEUYHUK C 3aLLENKON
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KOHTpOsb 3a ypOBHEM 3arpA3HEeHNs

1.6

1.7

1.8

KOHTpO/Nb 3a ypOBHEM 3arpsi3HEeHUsA
[laHHbIV NpMBop COOTBETCTBYET NpeaesibHbLIM HOpMaM Mo Knaccy B.

AunpekTnBa No HU3KOBOJIbTHbIM YCTPOMUCTBaM
(be3onacHOCTb)

O6opynoBaHue koMnaHun Fluke paspaboTaHo B COOTBETCTBUM C
TpeboBaHusiMn EN 61010-1 n EBponenckon AMpeKTMBON NO HU3KOBOJIbTHBIM
yctpoucteaM (2006/95/EC).

ABTOPU3UPOBaHHbIE CEPBUCHDbIE LIEHTPbI

Moxkanyncra, obpaTuTech B OAMH U3 yKa3aHHbIX aBTOPU3NPOBAHHbIX
CEpPBUCHbIX LEHTPOB AN corfacoBaHms obcnyxmeaHus Bawero npubopa,
npov3BeaeHHOro komnanmen Fluke:

Fluke Corporation
Hart Scientific Division
TenedoH: +1.801.763.1600

Fluke Nederland B.V. (HuaepnaHpabi)
TenedoH: +31-402-675300

Fluke Int'l Corporation - KUTA/
TenedoH: +86-10-6-512-3436

Fluke South East Asia Pte Ltd. - CUHTAIYP
TenedoH: +65-6799-5588

Mpu 06palleHnn B CEPBUCHBIN LIEHTP 3a@ NOAAEPXKKOM, NOXanyncra,
npeaoCcTaBbTE CNeAyoLWY0 MHDOPMaLUMIO:

e Homep monenun

e CepuitHbIil HOMEP

e [lonHoe onucanue MpooIEMBbI



KpaTkoe pykoBoACTBO
YcTtaHoBka

2 KpaTtkoe pykoBOACTBO

2.1 YcraHoOBKa

Puc. 3 Pa3beMbl Bxoaa/Bbixoaa - 1523

Ta6bnuua 2 1523 Pa3bembl Bxoaa/Bbixoaa

Homep HanmeHoBaHue OnucaHue
1 MocnenoBaTeNbHbIN Pa3beM nocnieqoBaTenbHOro MHTepdeiica
nHTepdelc
2 Pasbem, T1 CoeagnHutens gaTynka, KaHan 1
4 MowHocTb BHeLLHWIA 610K NUTaHNS
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YcraHoBka

—30V MAX —
L

Puc. 4 Pa3bembl Bxoga/Bbixoaa - 1524

Ta6bnuua 3 1524 Pa3beMbl Bxoaa/Bbixoaa

Her | HaumeHoBaHue OnucaHue
MocnenoBaTesbHbIl
1 nHTepdeinc Pa3beM nocnepoBaTensHOro MHTepdelica
2 Pasbvem, T1 CoeanHuTenb aaTumka, KaHan 1
3 Pazbem, T2 CoeauHuTens aaTyuka, KaHan 2
4 MowHoCTb BHeLluHWiA 610K NUTaHKS




KpaTkoe pykoBoACTBO
YcTtaHoBka

30V MAX —
XL

REFERENCE
FLUKE §E-Z THERMOMETER

Calibration

STATS °C °F

SETUP

mRECALL

Pwuc. 5 KHonku
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YcraHoBka

Ta6bnuua 4 1523 HasHaueHne KHOMoK

Het KHonka OnucaHue
1 MuTaHne BKA. UK BbIKI.
2 XenTas kHornka (BTopas) UM KHOMKa BbI30Ba crieLnanbHbIX hyHKLMIA
3 Bk/IIO4aET MM BLIKIOYAET NamMny NOACBETKU
4 1-e HaxaTue: Makc., 2-e HaxxaTue: MuH., 3-e HaxxaTue: CpeaH., 4-e HaxaTune:
CpenHekBaapaTUYecKoe OTK/IOHEHNE
5 EavHnubl n3amepeHusi, °C/°F
6 1-e HaxxaTne — OMKCMpyeT AaHHbIe Ha ancnnee. BHU3y ancnnes nosiBATCA 3HAYOK «--
HOLD -- ». 2-e HaxaTne — OTMeHsieT 6/I0KMPOBKY Aucrnest.
7 BxoauT B yCTAHOBOYHOE MEHI0, NMOKa3blBAET CTPYKTYPY MEHIO
8 CoxpaHsieT B MaMsiTW 3Ha4YeHWe U3MepeHui
CTpenku no3BoNsOT YBENUUUTb AN YMEHBLUUTL YACO BbIOPaHHbIX CEFMEHTOB B aKTUBHOM
9 none. B rpadpuueckom pexmme (Graph Mode) ¢ MOMOLLbIO CTPENOK MOXHO U3MEHUTb
mMacwTab rpadwka.
10 BbI6MpaeT BblAeneHHbIl dhparMeHT, CoxXpaHsieT HOBOE BblAeneHMeE.
11 1-e HaxxaTne — Bxoa B MeHto Recall, 2-e HaxxaTne — BbIxoa 13 MeHto Recall
12 MepeMellaeT BHWU3 K CrieaytoLei onummn Ha aKpaHe.
13 «RESET» - Cobpoc AaHHbIX
14 " mV” - NepekntovaeTcs ¢ °C Ha [ unm ¢ (1] Ha °C (PRT, Tepmuctopsl), ¢ °C Ha MB nnm ¢
MB Ha °C (Tepmonapsl)
15 «TREND» - HaumHaeT noctpoeHune rpacdmyecknx AaHHbIX
16 «HOME>» Bo3BpallaeT Nonb30BaTeNs Ha rMaBHbI 3KpaH
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KpaTkoe pykoBoACTBO
YcraHoBka

SETUP

——Channel T1

T1 Setup

Probe: <View Only> (Infocon data, Conversion Type, Probes Types: PRT, Thermister, TC)
—— Config: <View Only Listing><ENTER to view> (Infocon data)

— Base X: <a value between MINOP - 3°C and MAXOP + 3°C> °C <Select>

—— Aux Disp: <None, OHMS, DeltaX > <Select> (options if resistance thermometer is used)
<None, RJ Temp, TC mV, DeltaX > <Select> (options if TC is used)

—— Temp Res: <0,1,2,3> <Select>

—— RJ: <Internal> <Viewable only when TC with internal RJ is used>
RJ: < an editable value of TCRJ > <editable when TC with External RJ is used,
reads initial TC RJ temp from probe>

—— Instrument
Puc. 6 1523 MeHio
SETUP

Channel T1

Instrument

Setup Instrument
—— Fast Scan Mode: <OFF, ON><Select>

—— Contrast: <MIN, 1, 2, ..., 15, MAX><Select>
—— Auto OFF: <OFF, 1, 2, 3, ..., 30 (Minutes)><Select>
——Backlight Time: <OFF, 1, 2, 3, ..., 30 (Minutes)><Select>

—— Serial Port: <ON, OFF><Select>

——Baud Rate: <2400, 9600><Select>

Puc. 7 1523 MeHio (Npoaosixk.)
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RECALL

Review Saved

No Data Saved
or
Returns to main screen (if data) for data display

Send Saved

“ENTER” to send ( n % complete)
“RECALL” to exit

Delete Saved

DELETE

"Saved Empty"

or

"Confirm DELETION"
—— "Enter to Delete"
L "NEXT to Cancel"

Puc. 8 1523 MeHio (npoaonx.)

Ta6bnuua 5 1524 HasHauyeHne KHOMoK

Her KHonka OnucaHue
1 @ MuTaHne BKA. UK BbIKII.
2 XenTas kHorka (BTopast) UK KHOMKa Bbi30Ba crielmasibHblX dyHKLUNA
3 @ BktouaeT mnu BbIKKOYaEeT naMmny NOACBETKM
4 “ STATS 1-e HaxaTue: Makc., 2-e HaxaTtune: MuH., 3-e HaxaTune: CpeaH., 4-e HaxaTwue:
‘ CpenHekBapaTU4eckoe OTK/IOHEHME
5 EanHnubl n3mepenus, °C/°F
6 HOLD 1-e HaxaTne — OUKCMpyeT AaHHble Ha aucnnee. BHWU3y aucnnes nosiBUTCS 3HAYOK «--
HOLD -- ». 2-e HaxaTue — OTMeHseT 6/IOKMPOBKY ANCTIES.
7 SETUP BX0AWT B YCTAHOBOYHOE MEHIO, NMOKa3blBaeT CTPYKTYPY MEHIO
8 SAVE CoXpaHSIET B NAMSTU 3HAYEHUE N3MEPEHNI




KpaTkoe pykoBoACTBO
YcraHoBka

Het KHonka OnucaHue

CTpenku No3BOMSIOT YBENNYNTb UM YMEHBLUUTb YNCIO BbIBPaHHbIX CErMEHTOB B

9 aKTUBHOM none. B rpadpuyeckom pexxume (Graph Mode) ¢ MOMOLLbIO CTPENIOK MOXHO
n3MeHuTb MacwTab rpaduka.

10 - BbI6vpaeT BblaeneHHbIl hparMeHT, CoXpaHSieT HOBOE BblAeneHMe.

11 RECALL 1-e HaxaTne — Bxoa B MeHto Recall, 2-e HaxaTue — Bbixoa U3 MeHto Recall

12 NEXT MepeMellaeT BHU3 K ClIeAyIoLEeN onummy Ha 3KpaHe.

13 «RESET» - CbpocC AaHHbIX

14 “Q mV” - Mepekntovaetcs ¢ °C Ha Q um ¢ Q Ha °C (PRT, TepmucTopsl), ¢ °C Ha MB nnm ¢
MB Ha °C (Tepmonapsbl)

15 «TREND» - HaumMHaeT nocTpoeHue rpacdmyeckmx AaHHbIX

16 «LOG» - 3anucbiBaeT cepumn U3MepeHnin, cM. «Auto Log» B CTPYKType MEHIO

17 «HOME>» Bo3BpallaeT nonb30BaTess Ha rMaBHbIi 3KpaH

13



1523, 1524 Reference Thermometer

YcraHoBka
SETUP
—— Channel T1
T1 SETUP
Probe: <View Only> (Infocon data, Conversion Type, Probe Types: PRT, Thermister, TC)
—— Config: <View Only Listing><ENTER to view> (Infocon data)
— Base X: <a value between MINOP - 3°C and MAXOP + 3°C> °C <Select>
— Aux Disp: <None, OHMS,DeltaX, (T1-T2)> <Select> (options if resistance thermometer is used)
<None, RJ Temp, TC mV, (T1-T2), DeltaX > <Select> (options if TC is used)
—— Temp Res: <0,1,2,3> <Select>
— RJ: <Internal> <Viewable only when TC with internal RJ is used>
RJ: < an editable value of TCRJ > <editable when TC with External RJ is used,
reads initial TC RJ temp from probe>
—— Channel T2
—— Instrument
L Date/Time
Puc. 9 1524 MeHio
SETUP
—— Channel T1
—— Channel T2
T2 SETUP
Probe: <View Only> (Infocon data, Conversion Type, Probe Types: PRT, Thermister)
— Config: <View Only Listing><ENTER to view> (Infocon data)
— Base X: <a value between MINOP - 3°C and MAXOP + 3°C> °C <Select>
— Aux Disp: <None, OHMS, (T2-T1), DeltaX > <Select>
— Temp Res: <0,1,2,3> <Select>
—— Instrument
——Date/Time

Puc. 10 1524 MeHto (npogonx.)
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KpaTkoe pykoBoACTBO
YcraHoBka

SETUP
—— Channel T1
—— Channel T2
—— Instrument
SETUP INSTRUMENT
— Fast Scan Model: <OFF, ON><Select>
—— Contrast: <MIN, 1, 2, ..., 15, MAX><Select>
—— Auto OFF: <OFF, 1, 2, 3, ..., 30 (Minutes)><Select>
—— Backlight Time: <OFF, 1, 2, 3, ..., 30 (Minutes)><Select>
— Serial Port: <ON, OFF><Select>
—— Baud Rate: <2400, 9600><Select>
——Date/Time

DATE/TIME ADJUST

—— Date: <YYYY>/<MM>/<DD> <Select>

—— Time: <HH>:<MM>:<SS> <Select>(24 hour time)
Puc. 11 1524 MeHto (npogonx.)

15



1523, 1524 Reference Thermometer

YcraHoBka

RECALL
—— Review Saved (Returns to Main Screen)
No Data Saved
or
Returns to main screen (if data) for data display

—— Send Saved

“ENTER” to send ( % complete)
“RECALL” to exit

L Delete Saved

DELETE

"Saved Empty"

or

"Confirm DELETION"

"Enter to Delete"

L "NEXT to Cancel"

—— Send Logs
—Delete Logs

Puc. 12 1524 MeHo (Npoaonx.)
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KpaTkoe pykoBoACTBO
TexHn4yeckne XapakTepucTmkn

2.2

RECALL
—— Review Saved (Returns to Main Screen)
—— Send Saved

—— Delete Saved

——Send Logs
SEND
Tag: <ALL,( 01, Data_01),(02, Data_02), ..., (25, Data_25)><Select>
# records
"Enter to Send"
——Delete Logs
DELETE

Tag: <ALL,( 01, Data_01),(02, Data_02), ..., (25, Data_25)><Select>

used: n%
# records
"Enter to Delete"

"Confirm DELETION"
"ENTER to Delete"

"NEXT to Cancel"
Puc. 13 1524 MeHto (npogonx.)

_LoG_

AUTO LOG

"FREE: n% m" Where nis 0-100%, and m is number of available Bytes
——INTERVAL: <n> Sec <n=Auto, 1,2,5,10,30,60><Select>

——Tag: <(1, Data_01), (2, Data_02), ... ,(25, Data_25)><Select>
(view only Date and Time)

—Session: <View available Condition: START or STOP><ENTER>to assert
Puc. 14 1524 MeHto (npogonx.)

TexHnYecKne XxapaKTepucTukm

TexHnyeckme xapakTepuCcTUKM pacCunTaHbl MCXOAS U3 FOAMYHOMO LMKa no-
BEPKM M paccynTaHbl Ha npuMeHeHue npu Temnepatype ot 13 °C go 33 °C,
€C/IN He yKa3aHo MHoe. Bce xapakTepucTnku noapasymeBatoT npeasapuTesb-
HbI NporpeB Npubopa B TeYeHME 5 MUHYT.
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1523, 1524 Reference Thermometer

TexHuyeckne XapakTepucTmku

18

Ta6bnuua 6 ObLme TeXHUYECKME XapaKTEPUCTUKM

Pa6ouas o1 —10 °C pgo 60 °C

Temnepartypa’ o1 0 °C go 60 °C c bl nepemeHHOro Toka
Temnepatypa )

XpaHeHus Ot -20 °C go 70 °C
JkcnyatayMoHHas

BbICOTa Haf YPOBHEM
Mopsa

10000 meTpoB Haa YpoOBHEM MOpS
(2000 MeTpoB ¢ Bl nepeMeHHOro ToKa)

OTHOCMTEeNnbHan
BnaxxHoctb (% OB
Aans pa6bortbl 6e3
KOHAEHcaTa)

Ot 0 % [0 90 % (6e3 koHAeHcaTa)

Bubpauus

CnyuainHas, 2r, 5-500 'y

Tpe6oBaHusa no

3 LWeNoYHbIX 3N1eMeHTa NuTaHns Tuna AA, YHMBepcaﬂbelﬁ

MUTaHUIo WCTOYHUK MUTaHUS NMOCTOSIHHOrO Toka 12 B
Pasmep 96 x 200 x 47 mm (3,75 x 7,9 x 1,86 atoiiMoB)
Macca 0,65 kr

Be3sonacHocTb EN 61010-1:2001, CAN/CSA C22.2 N2 61010.1-04

TOKpy>KatoLme ycnoBus Anst BCex TEXHUYECKUX xapakTepuctuk: OT 13 °C go 33 °C

Ta6bnuua 7 Vi3mepenus, MB

Anana3soH

Pa3pelwieHne MorpewHocTb

OT-10 MB no 75 MB

0,001 mB + (0,005 % + 5 MKkB)

TemnepaTypHblit koapduumeHT ( ot —10 °C go 13 °C, ot +33 °C go 60 °C):

+ (0,001 %/°C + 1 MkB/°C)

Tabnuua 8 KomneHcaums XxonoAHoro crnas

TOYHOCTb KOMNEHCALMU XO/I0[QHOr0 Cras TepMonapbl

+ 0,20 C

Ta6bnuua 9 V3meperus B Om, TC

AnanasoHbl _ -
conpoTMBeHNs MorpewHocTtb + OM, 4-NnpoBOAHBbIN
Ot 0 no 400 Om + (0,004 % + 0,002 Om)

TemnepaTypHbiii koaddurumeHT (0T —10 °C go 13 °C, ot +33 °C po 60 °C):

0,0008 %/°C + 0,0004 Om

Tok Bo36yxaeHus: 1 MA




KpaTkoe pykoBoACTBO
TexHn4yeckne XapakTepucTmkn

Ta6nuua 10 M3mepeHuss B OM, TepMUCTOP

AnanasoHbl
CONpOTUBJ/IEHUS

MorpewHocTb + OM, 4-)KUJIbHbIH

Ot 200 Om™ go 50 kKOm

+ (0,01 % + 0,5 OMm)

Ot 50 go 500 kOm

+ (0,03 %)

TemnepaTypHblit koaddumumeHT ( oT —10 °C go 13 °C, ot +33 °C go 60 °C):

0,002 %/°C + 0,1 Om (o1 0 go 50 kOm)

0,06 %/°C + 0,1 Om (ot 50 go 500 kOm)

Tok BO36Y)XAEHUS:

10 mKA (o1 0 go 50 kOM) 2 MKA (ot 50 go 500

KOMm)

Ta6nuua 11 SkBMBaNEHTbl TOYHOCTU 3afaHMsl TeMNepaTypbl NOYYEHbl UCXOAS U3 OCHOBHbIX

xapaktepuctuk (Om, MB)

MorpewHoCcTU U3SMepeHui
Tun OwvanasoH (ITS-90)
B OT 600 °C no 800 °C 0,85 °C
Ot 800 °C go 1 000 °C 0,68 °C
OT 1 000 °C no 1 800 °C 0,57 °C
C Ot 100 °C po 550 °C 0,32 °C
Ot 550 °C go 2 300 °C 0,71 °C
E OT-200 °C o 0 °C 0,52 °C
OT1 0 °C pgo 950 °C 0,22 °C
] OT-200 °C o 0 °C 0,52 °C
OT0°Cpo1200°C 0,23 °C
K OT-200 °C po 0 °C 0,61 °C
OT0°Cpo1370°C 0,24 °C
L OT -200 °C po 0 °C 0,36 °C
OT1 0 °C go 900 °C 0,23 °C
M OT-20°C o 0 °C 0,26 °C
OT1 0 °C po 400 °C 0,25 °C
Ot 400 °C go 1400 °C 0,22 °C
N OT-200 °C o 0 °C 0,72 °C
Ot 0°Cpo 1300 °C 0,28 °C
R OT-20°Cpo 0°C 1,09 °C
OT1 0 °C po 500 °C 0,97 °C
Ot 500 °C fo 1 750 °C 0,49 °C
S OT-20°Cpo0°C 1,05 °C
OT1 0 °C go 500 °C 0,95 °C
Ot 500 °C go 1 750 °C 0,56 °C
T Ot -200 °C go 0 °C 0,60 °C
OT1 0 °C po 400 °C 0,25 °C
U OT-200 °C o 0 °C 0,54 °C
Ot 0 °C po 400 °C 0,24 °C
PaspeweHue: 0,01 °

MpuMeyaHue 1: MOrpewHoCT! paccumTaHbl MO METOAUKE BHYTPEHHEN

KOMMeHcaLmMy 3TasioHHOro crasi.
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1523, 1524 Reference Thermometer

TexHuyeckne XapakTepucTmku

Ta6nuua 12 TemnepaTypa, BHELIHAS KOMMEHCaLMs 3TaJIOHHOro cnast TepMonapsl

MorpewHocTn
usmepeHnumii (ITS-

Tun Onana3oH 90)

B ot 600 go 800 °C: 0,85°C
ot 800 go 1000 °C: 0,68 °C
ot 1000 fo 1800 °C: | 0,57 °C

C oT 100 go 550 °C: 0,32 °C
ot 550 go 2300 °C: 0,71 °C

E ot -200 fo 0 °C: 0,18 °C
ot 0 go 950 °C: 0,09 °C

] ot -200 po 0 °C: 0,21 °C
ot 0 go 1200 °C: 0,12 °C

K ot -200 po 0 °C: 0,31°C
ot 0 go 1370 °C: 0,15 °C

L ot -200 po 0 °C: 0,15°C
ot 0 o 900 °C: 0,11 °C

M ot -20 po 0 °C: 0,14 °C
ot 0 go 400 °C: 0,14 °C
ot 400 go 1400 °C: 0,14 °C

N ot -200 po 0 °C: 0,48 °C
ot 0 go 1300 °C: 0,20 °C

R ot -20 fo 0 °C: 1,06 °C
o1 0 no 500 °C: 0,95 °C
ot 500 ao 1750 °C: 0,48 °C

S ot -20 po 0 °C: 1,03 °C
ot 0 go 500 °C: 0,93 °C
ot 500 go 1750 °C: 0,55 °C

T ot -200 go 0 °C: 0,30 °C
ot 0 go 400 °C: 0,13 °C

U oT -200 go 0 °C: 0,27 °C
ot 0 go 400 °C: 0,13 °C

Paspewenume: 0,01 °C

Npumeyanme 1: MOrpelHOCTI paccumTaHbl N0 METOANKe

BHELLUHe KOMMeHcaLmm X00AHOro crasl.
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KpaTkoe pykoBoACTBO
TexHn4yeckne XapakTepucTmkn

Ta6bnuua 13 Temnepatypa, AnanasoHbl RDT u norpewHoctv (RTD-90)

MorpewHocTb + °C 4-)KU/bHbIN Kabenb 30HAA

+ 0,011 npu -100 °C

+ 0,015 npn 0 °C

+ 0,019 npu 100 °C

+ 0,023 npu 200 °C

+ 0,031 npu 400 °C

+ 0,039 npu 600 °C

Pa3pewenue: 0,001 °C (0,001 °F)

Ta6nuua 14 TemnepaTypa, TepMucTop

MorpewHoctb £ °C

+ 0,002 npu 0 °C

+ 0,003 npu 25 °C

+ 0,006 npwu 50 °C

+ 0,014 npun 75 °C

+ 0,030 npu 600 °C

Paspewenue: 0,001 °C (0,001 °F)

Om.

Ha ocHoBe 10 kOM (npu 25 °C) TepmucTopa ¢ 6eTta-3HadeHnem 4000

Ta6bnuua 15 XapakTepucTnky pexxrma 6biCTporo ckaHMpoBaHUs

Tvn gaTumka

Xapaktepuctuka Times Normal

PRT ot 0 Om go 400 Om: 2
Tepmonapbl 2
Tepmuctopbl 4o 100K 5

Tepmuctopsbl oT 100K go

500K 10

Ta6bnuua 16 ViHTepan BeIGOPKM MO KaXXAOMY KaHasly B CEKyHAAX

HopManbHbii pexum
(UnTepBan BbI60OpKHM
yCTaHOBJIEH paBHbIM 1 cek.)

Pe>xuM 6bICTPOro CKaHMpOBaHUA
(WHTepBan BbI6OPKM YCTAaHOBJIEH
paBHbIM ABTO)

Kom6uHauus 30HA0B ans

Tvin gaTumka Kanan 1 KaHnanbi 1 n 2 Kanan 1 Kananbi 1 n 2 ABYX KaHaoB

PRT 1lc 1,3c 0,45c 09c PRT n PRT

TepmucTop 1c 1c 0,3c 0,6 c TepMncTop 1 TEPMUCTOP
Tepmonapa 1lc 1c 0,3c 0,6 c Tepmonapa u TepMUCTOp

21



1523, 1524 Reference Thermometer

TexHuyeckne XapakTepucTmku

22

Ta6bnuua 17 IuddepeHumanbHble XapaKTepPUCTUKM KaHAI0B

Tvin gaTunka

XapakTtepucrtuka Times Normal

T1-T2

1

T1 -T2 B pexxume 6bICTPOro
CKaHMpOBaHwus

CM. Tabnuuy "XapakTepucTukmn pexxmMa
6bICTPOro ckaHvpoBaHus"

30HAO0B.

MPUMEYAHME: XapakTepucTuku ykasaHbl ana T1 — T2 < +/- 10 °C.
Tonbko ans 30HAOB Like. TOYHOCTM He BKIKOYAIOT B Ce6S TOUHOCTU




O6wwme yKka3zaH1A MO 3KCrlyaTaumm
UNcTOYHVK nuTaHns NoCTOSHHOIO TOKa

3

3.2

O6buwme ykasaHMs NoO 3KCnyaTaumm

B aTOM pasgene onucbiBatoTCa NogpobHOCTU 3KCAAyaTauumn 3TaNOHHbIX
TepMoMeTpoB 1523/24, a Takke UX KOMMOHEHTOB U NPUHAANEXHOCTEN.

S/1IeMeHT NUTaHuSA

TepmoMeTp1523/24 ncnonb3yeT Tpu (3) WeNoYHbIe 3/1IeMEHTbl NUTaHMS TUNa
"AA", KOTOpble MOryT nNuUTaTb NpMbop Ha npoTskeHun 20 yacos, He Tpebys
3aMeHbl. [Tpy 4acToM UCNONb30BaHMM NOACBETKM 6aTapeun paspskatoTcs
6bicTpee. Mo Mepe ncuepnaHuns 3apsaa 6aTapen 3Haydok 6aTapen HayHeT
mMuratb. Korga 3Hayok 6atapeu HauyHeT MuraTtb, NOMb30BaTENIO CneayeT
HeMeANeHHO 3aMeHnTb 6aTapen, YTobbl n3bexxaTb BAUSAHUS MOHUXKEHHOIO
HanpshKeHWsl Ha TOYHOCTb Npubopa.

BaTapen MoXHO 6e3 Tpyaa M3B/eYb U 3aMEHUTb B MOJIEBbIX YCIOBUSIX,
BbIMOJSIHUB CNeAyoLLYIO Npoueaypy:

1. Boulkntounte 1523/24 oTcoeanHuTe OT Hero 610K NMUTaAHWS NepeMEHHOro
TOKa.

2. U3BnekuTe XEenTyto 3arnyLuKy.

3. MoBepHyB 1523/24 BHM3 NULEBON CTOPOHOM, U3BNEKUTE BUHT M KPbILLKY
AKKYMYNSATOPHOro OTCekKa.

4. W3BneknTe baTaperiku.
5. Momectute B npnbop HoBble HaTapew.

6. YcTaHOBMTE Ha MeCTo KPbILWLWKY aKKYMYNATOPHOIO OTCEKA U 3aBUHTUTE
BUHT.

7. YCTaHOBWUTE Ha MECTO XENTYIO 3ar/yLuKy.

MpeaynpexaeHue: cnonb3oBaHHble 6aTapen cneayeT
YTUIM3NPOBaTb HaanexalwmM o06pa3omM. JonoNHUTENbHYO MHpOPMaLUUIo
06 3TOM MOXXHO MOYEPrHYTb U3 MECTHbIX 3aKOHOAATE bHbIX aKTOB. Bbl
MOXXeTe BEPHYTb MCNO/b30BaHHble 6aTapen npovssoauTento. Hukoraa
He okuramTe 6aTapen, NOCKONbKY 3TO MOXET NPUBECTU K B3PbIBY,
TpaBMaM Unn MatepuanbHOMY yulepby.

UCTOYHMK NUTAHNA NOCTOSAHHOIO TOKa

NCTOYHMK NUTaHMS MNOCTOSIHHOIO TOKA OCYLLECTB/ISIET 3IeKTPONUTaHNe
3TaNOHHOro TepMoMeTpa 1523/24. MNoctaBnsieMbin B komnnekTe ¢ 1523/24
610K NUTaHUS NEPEMEHHOIO TOKa NpeAHa3HaYeH Ans UCMOoSIb30BaHNSA C 3TOM
uenbto. Mcnonb3ynte ToNbKo TOT 6/10K NUTAHMS , KOTOPbIN NOCTABNSETCS C
NprnbopoM. PazbeMbl MCTOYHUKA NUTAHUS MOCTOSIHHOMO TOKa MOAKIOYaETCs K
rHe3ay Ha NpaBou CTOpoHe 1523/24.
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1523, 1524 Reference Thermometer

3oHA

24

3.3

Puc. 15 lNMonspHOCTb NCTOYHMKa NnTaHus 12 B nocT. Toka

MpeaynpexxaeHune: b1ok NMTaHWs NEPEMEHHOIO TOKa COAEPXKUT Lienu
BbICOKOIO HaMpPsKEHUs!, KOTOpble MOryT NpeAcTaBnsTb CO60i yrpo3y
NOPaXKEHUS! SNEKTPUYECKUM TOKOM, @ B C/lyYae HapyLUEeHMs! M30MSLMK
CTaTb NPUYMHON Noxapa. Ecnm 610k NUTaHWS NEPEMEHHOIO TOKa KaKMUM-
nn6o 06pa3oM NOBPEXIEH UM HAUMHAET FPETLCS, HEMEIEHHO
BbIK/IOUMTE €ro, OTCOEANHUTE OT CETU U 3aMEHUTE Ha HOBbIN. He
MbITalTEChb BCKPbIBaTb, PEMOHTMPOBATbL MM NMPOAO/IKATb
3KCMyaTMpOBaTh NOBPEXAEHHBIN UM AedEKTHbIN B/TOK MUTAHUS
NepeMEHHOro Toka.

30HA

30HA UCnonb3yeTcs ANs u3MepeHus TeMnepatypbl. TepmomeTp 1523 —

3TO OAHOKaHanbHbIA NPUBGOP M MOXET NPOM3BOANTL U3MEPEHNS TOMBKO
OZIHMM 30HAOM. TepMoMeTp 1524 — 3T0 AByXKaHaNbHbIA NPUOOP U MOXKET
NpOV3BOANTb U3MEpPEHUs ABYMS 30HAAMMW. 30HAbI MOAKIHOYAOTCS K
TepMomeTpaM 1523/24 npu nomowm pasbema Hart INFO-CON, koTopbli
BCTaBNSETCA B BEPXHIO YacTb npubopa. [Ana nonyvyeHns TOYHbIX
pe3yNnbTaTOB M3MEPEHUIN pa3beM 30HAA AO/MKEH OblTb HaaNeXalimMm obpasom
3anporpaMMmMpoBaH NMOCPEACTBOM yKa3aHUsA XapaKTepUCTMK 30HAa.

TepmoMeTpbl 1523/24 MOryT aKCnyaTMpoBaTbCS C Pa3HbIMU TUMAMM
30HA0B:PRT, TepMucTOpaMn 1 TepMmonapamu:

« PRT ITS-90, kanubpoBaHHbI Ha 25 OM nnn 100 Om

. PRT Callender-Van Dusen, kannubpoBaHHbI Ha 100 Om,

« MonnHoMuHanbHbIM Tepmmuctop R(T) Steinhart-Hart HommHanom R
(25°C) ot 2 kOM go 100 kOwm.

« Tepmonapbl TMNOB B, C, E, J, K, L, M, N, R, S, T, U
TepmomeTp 1523 MOXET n3MepsaTb 4-NpoBoAHbLIMKU 30HAaMK PRT,
TEPMUCTOpPaMKU UIn TepMmonapamu. TepmomeTp 1524 nsmepsatb 4-NnpoBOAHLIMU
30HAaMu PRT, TepMrUCcTOpaMu Kak rno KaHany 1, Tak 1 2, a Takxe
TepMorapaMm ToNbKO rno KaHany 1. KaHan 2 TepMomeTpa 1524 He moxeT
6bITb MCMOMb30BaH C TepMOnapamu.



O6wwme yKka3zaH1A MO 3KCrlyaTaumm
30HA

3.3.1

3.3.2

3.3.3

3TOT Npn6GOP MOXKET UCMNOJIb30BaTb KaK BHYTPEHHIOI0, TaK U
BHELUHIOIO KOMIMEHCALMI0 BbIBOAHbIX KOHLIOB TEpMONapbl.

BHyTpeHHsiIS KOMNeHcauus BbiBoaos TC

Mpwn BHyTpEHHEN KOMMNEHCaLMM BbIBOAOB TepMONapbl TeMnepaTtypa
XONOAHOro Cras TepMonapbl N3MepSeTCsl aBTOMATUYECKN N UCMONb3YeTCs
ANs pacyeTa abcontoTHON TemMnepaTypbl TepMonapbl. [apaMeTp koMneHcauum
BbIBOAOB TepMonapsl infocon gomkeH 6biTb 3anporpaMMmMpoBaH Kak Internal
(BHyTpeHHMI). pn 3TOM NnapaMeTp BHELWIHEN TeMnepaTypsbl B infocon byaeT
MFHOPMPOBATbLCS.

BHewHAA koMneHcauusa BbiBogoB TC

Mpyn BHELLHEN KOMIMEHCALUMM BbIBOAOB TEPMONAPbI, KOMMEHCALMS BbIBOAOB
NPOU3BOANTCA HA OCHOBE 3apaHee 3aAaHHON 1 MKCMPOBaAHHOM TeMnepaTypbl.
3HayeHne MKCMPOBaAHHOIO TEMMEPATYPHOro 3TasloHa UCMOsb3YyeTcs Ans
pacyeTa abCcontoTHOM TeMNepaTypbl TEPMONAPHI.

Mpun 3TOM MeToAEe KOMMEHCALMN 3TANIOHHbIN BbIBOA CO34AETCA BHE 30HAA U
noakntoyaeTca K TepmomeTpaM 1523/24 meaHbIMM NPOBOAAMU. DTANOHHbIN
BbIBOA MOMeLLaeTcs B neasHyto 6aHo nnm B gpyryto cpeay, TemnepaTypa
KOTOpOWM CTabunbHa M TOYHO M3MepeHa. OTa MeToaMKa obecneymBaet
NOBbILWEHHYI0 TOYHOCTb, OAHAKO He o4YeHb yaobHa, MOCKOMbKY TpebyeT
CIIOXXHOWN CXEMbl NOAK/THOYEHNS U UCTOYHMKA CTabUIbHON M TOYHO M3MEPEHHOM
TemnepaTypbl.

3HauyeHusl MapaMeTpoB BHELIHEN TeMNEPATYpPbl U BHELIHEN KOMMEHcaLMm
BbIBOZIOB TEPMOMApPb! A0/MKHbI 6bITb BbICTAaBNEHbI HA pa3beMe infocon 10 Toro,
KaK BOCMOJIb30BaTbCs 3TON METOAMKOM.

TeMmnepaTypa, Kak NpaBuo, U3MepSIeTCs HAKOHEYHWKOM 30HAa. [nsi TOYHOrO
M3MEpEHNs TeMNepaTypbl CieayeT NOrpy3nTb KOPMNYyC 30HAa B cpeay,
TEMMepaTypy KOTOPOW HY>XHO M3MEPUTb, Ha aAeKBATHYHO ryOuHY.

OCTOPOXKHO: 30HAbI SABNAIOTCA XPYNKUMM YCTPOMUCTBAMUN U NETKO
NOBPEeXAaTCA OT MEXaHMYeCKoro yaapa, neperpesa v BaXXHOCTU nnn
NornoLweHns Napos NpoBoAaMun UM Koprnycom. MNospexaeHns MoryT
6bITb BU3Yya/IbHO HE3AMETHbI, HO TEM HE MeHee 6biTb NPUUYNHON Apenda,
HeCTabuIbHOCTM M CHUXKEHMS TOYHOCTU M3MepeHuin. MNpuaepxnBanTecb
cneayowmx Mep nNpefoCcTOpoXHOCTY:

. Hee cnepyet poHATb, yaapsaTh, n3rmbatb unu BCTPAXUBATb 30HAbI.

- He cnepyeT neperpeBaTb 30HAbI Bbile PEKOMEHAOBAHHOMO ManasoHa
TeMnepaTyp.

- He cneayet norpyatb B XWAKOCTb Kakne-nMbo 4acTu 30HAa 3a
UCKITIOYEHNEM KOopnyca.

. He cnenyeT noasepraTh 30HA U COEAMHSAIOLLME €rO NPOBOAA
BO3[ENCTBUIO BLICOKMX TEMMNEPATYP.

. CoeanHuTenbHblE NPOBOAA CreayeT NOAAEPXKMBATbL B YACTOTE M BAANN
OT XXUAKOCTEN.
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QyHKUMA 6JIOKMPOBKM 30HAA

3.4 ®yHKuusa 6N10KUPOBKM 30HAA

B uensix KoHTpons kavectsa TepMoMeTp 1523 mMoxeT 6bITb NepeBeaeH B
PeXMM paboTbl MCKTIOYMTENBHO C YKa3aHHbIM 30HAOM, a KaXAbl U3 KaHanoB
TepMoMeTpa 1524 MoXeT 6bITb Ha3HaYeH CBOeMY COBCTBEHHOMY YHUKANIbHOMY
30HAY. bnokupoBaHue 30HAa TakXke npeaoTBpallaeT paboTy ¢ ApyruMu
rpagympoBKamMmn oo Tex rnop, noka 6110KnpoBKa He byaeT cHATa.

[ns Toro, 4yTobbl 3a6/10KMPOBaTb 30HA, NOAKNIOUYUTE ero K TOMy KaHasy, €
KOTOpbIM cneayeT 3abnoknposaTb 30HA. CHavana npy nomMoLwm nNporpamMMbl
9940 nnn TepMUHANBHON NPOrpaMMbl NOLSIUTE C NOC/EA0BATENbHOIO

nopTa KOMaHAy akTuBaumu Napons Ha yctpounctee: SYST:PASS:CEN XXXX
(roe xxxx — 3TO Maposib YCTPOMCTBA). 3aTEM MOLWIMTE Ha YCTPONCTBO
nocnegosatenbHyo koMaHay CALX:DEV:LOCK 1, roe x — 3TO HOMep KaHana, K
KOTOPOMY MOAK/OYEH 30HA.

Ansa cHaTus 6nokmMpoBky oTnpasbTe KoMaHay SYST:PASS:CEN XXXX (raoe xxxx
— 3TO Naposb YCTPOMCTBA). 3aTeM oTnpaBbTe koMaHay, CALx:DEV:LOCK 0

Pa3610KMpoBaTb 30HA MOXHO C Nt060ro ycTponcTea. [laHHble €
3a6/10KMPOBAHHOIrO 30HAa MOXHO CUYMTBLIBaTb NporpamMmon 9940.

Ecnn BktoveHa 610KMpoBKa 30HAA, TO MU NOMbITKE NOACOeANHEHUS K
YCTPOWCTBY 30H/Ja UMK K KaHany, Ha aucrnnee otobpasutcs "LOCKED"
(3a610KkMpoBaHO). PeXnM namMmepeHus BbIKHOYEH.

Ecnu e 610KMpOBKY BbIK/OYMTL, TO NpMbop MOXHO ByaeT UcnonbL30BaTh
¢ nobbIM 30HAOM. ObpaTuTech K pasaeny 3Toro pykosoacTea "Digital
Communication Interface"

3.5 Pa3bem INFO-CON

3oHA(bl) NOAKMOYAKOTCS K BEPXYLUKE 3TasIOHHbIX TepMoMeTpoB 1523/24
npv nomowm pasbema Hart INFO-CON. Pa3beM 30HAa NIOTHO BCTaBNsETCH
1 3alLeNniKMBaEeTCs Npy NOMHOM BXOXAEHUWN B rHe30. B pa3beM BCTPOEHO
3anoMmHatoLLee YCTPOMUCTBO, KOTOPOE XPaHWUT YHUKASIbHbIE XapaKTepUCTUKM
30HAa, YTO NO3BONSET NpMHOPY TOUHO U3MEpUTb TeMnepaTypy. Kak
NpaBuno, 30HA NpMobpeTaeTcs BMECTe C NOAKNOYEHHBIM K HEMY U
3anporpamMMMpOBaHHbLIM Ha 3aBOAE pa3beMOM. PaszbeMbl MOryT ObIThb
npuobpeTeHbl NO/Ib30BaTeNEM OTAENbHO Y CaMOCTOSITENIbHO YCTaHOBJEHbI
Ha 30HAbl. INFO-CON MOXHO 3anporpaMMuMpoBaTh Hanpsamyto us 1523/24.
OTO MOXET cAenaTbh aBTOPM30BAHHbLIN CNEUMannCT, UCNOb3ys KOMaHAbI
nocneaoBaTenbHOro nopta uau nporpammy 9940 (cMm. Pasgen 6, Digital
Communication Interface Ha cTp. 45).

Mpn HeobxoammocTn nogkntodeHnst pasbeMa INFO-CON K 30HAY B NONEBbIX
YCNOBUSIX, CNeayuTe NpUBEAEHHOW HKE AnarpamMmMa, rae nokasaHo Kak
noAcoeAnHATb NpoBOoAa 30HAA K KiieMMaM pasbeMa. [pexae, YeM BCKpbIBaTb
kopnyc INFO-CON, npoBepbTe 3a3eMsieHMe 3NeKTpocTaTuyecknm bpacneTom,
yTObbI HE MNOBPEAUTH MUKPOCXEMY NaMsiTU. ECnv nMeeTcs aKpaHUPOBaHHbIN
nNpoBoJ, OH AO/MKEH OblTb OTK/IIOYEH.

26



O6wwme yKka3zaH1A MO 3KCrlyaTaumm

Pasbem INFO-CON

PRT

Pre-assembled
inside connector

6 5
Pin 1 Pin 6
Excitation Memory —
Current - (GND)
Pin 2 Pin 5
Sense — Memory +
(/o)
Pin 3 Pin 4 .
Sense + Excitation
Current +
1 2 3 4

Puc. 16 CxeMbl NOAKIIO4EHNS 30HAOB

Thermistor

Pre-assembled
inside connector

6 5
Pin 1 Pin 6
Excitation Memory —
Current - (GND)
Pin 2 Pin 5
Sense - Memory +
(I/0)
Pin 3 Pin 4 .
Sense + Excitation
Current +
1 2 3 4

)

TC

|

Pre-assembled
inside connector

6 5
Pin 1 Pin 6
Thermistor Memory —
TC Reference (GND)
Pin 2 Pin 5
TC - Memory +
(/0)
Pin 3 Pin 4
TC + Thermistor

TC Reference

1 4

i
_@_

Reference
Junction
Thermistor

27



1523, 1524 Reference Thermometer

QyHKUMA 6JIOKMPOBKM 30HAA

28



DyHKUMM gUCnIes U NoJib30BaTesIbCKM MHTepdenc
STATS (Cratuctuka)

4

4.1

4.2

DyYyHKLMM aUCNIes U NoJiIb30BaTe/IbCKUM
nHTepdenc

B maHHOM rnaBe nogpobHO paccMaTpyBaETCS UCMOIb30BaHME

3Ta/IOHHOro TEPMOMETPA NPY NOMOLUM KNaBULL Ha NepeaHen naHenu u
Xunakokpuctannmyeckoro gucnnes (LCD). B unmcne paccMatpuBaeMblxX TeM
cunTbiBaHMe TemnepaTypbl B °C uaun °F, NnpocMOTp CTaTUCTUYECKUX OAHHbBIX,
MCNONb30BaHMS BHELLHEro Avcnnes Ans CYnTbiBaHus anddepeHumansHon
TemnepaTtypbl (T1-T2) unu anekTpmyeckmnx nokasatenen (Om, MB), 3axBaTa
[0 25 ANCKPETHbIX M3MEPEHUIA CO CTAaTUCTMKOM, 3anucb Ao 15 000 3anmcel
C BbIbpaHHbIM MHTEPBAIOM W HacTporka nHTepdelica ceasm. ObpaTutecs K
NoSIHOM 6110K-CXeMe MEHIO B NpeablayLeM pasgene.

OCHOBHOM 3KpaH

PacnonoxeHHbI Ha nepeaHen naHenn XXK-aucnnen no3BonseT HanpsiMyio
NpoCMaTpmBaTb U3MEPEHHYIO TeMNepaTypy, BHELLHNE NoKa3aTenu, CTaTUCTUKY
(MIN, MAX, AVE n STDDEV) unu rpacdmyeckoe npeacrabneHme XpoHonorum
N3MEepEHUIN TeMMNepaTypbl C YKa3aHUEM TEMMEPATYPbl UM CTaTUCTUYECKUX
[AaHHbIX O TeMnepaType Hag rpadmkoM. TemnepaTypa oTobpa)kaeTcsl

nmbo B °C, nnbo B °F, nepekntoyeHme Mexay eanHnuaMmn n3MepeHus
ocyLecTengeTcsa HaxatveM knasuwn °C °F Ha knaBuaType. OCHOBHbIM
oTobpakaeMblM NapaMeTpoM SIBASIETCS U3MepeHHast 30HAOM TemnepaTypa.
BHewHWe nokazatenn — 370 oTobpa)kaeMble 3Ha4YeHUs, OCHOBaHHbIE Ha
MONb30BaTENbCKMX HACTPOMKaX, yKa3aHHbIX B MeHto SETUP 1 BkIoYalowWwmx B
cebs Ombl, MB, Delta X, T1 — T2 nunn T2 — T1, unn TemnepaTtypa Xon04HOro
cnasi, ecv Ucnosnb3yeTcs TepMonapa. Ha OCHOBHOM 3KpaHe Takxke byayT
oTObpaxaTbCsl MYHKTbl MEHIO, @ NPWU HAXXaTUN COOTBETCTBYIOLLMX KNABULL U
BblbpaHHble 3HaYeHns. B cneaytowmx pasgenax onmcbiBaloTCA KIaBULLK U
YHKUUN MEHIO.

STATS (CraTucrtuka)

Knasuwa STATS no3BonseT nonb3osaTento NpocMaTpueaTb MMHUMabHOE,
AKCUMasibHO U CpefiHee 3HaYeHns, a TakxKke CTaHO4apTHOEe OTK/IOHEHMUS B
KaXkZoM kaHane. lNpu ncnonb3oBaHnM 3ToM PyHKUMKM, HAXXMUTE KaBuLLy
STATS ang nepexoaa B 3TOT peXxuM. Haxmute knasuwwy STATS elle pas,
4YTO6bI NEPEKITIOUNTBECS MEXAY PAa3IMYHBIMU CTAaTUCTUYECKUMY AAHHBIMMN:
MAX, MIN, AVE n STDDEV. Pe3ynbTaTbl BbibOpa 0TOOpa3AaTcs Ha OCHOBHOM
skpaHe. Ecnun nonb3oBaTtenb NepexoanT B rpaduyecknii pexxmm, pesynbtaThl
BbIOpaHHONM CTaTUCTUKM ByayT O0TObpaXkaTbCs BAOSIb BEPXHErO Kpas ANUCNIIES
B Buae 6onee menkux undp. Mpu Mcnonb3oBaHUM 3TON MYHKUMM Ha
ABYyXKaHanbHOM npubope 1524, ana obonx kaHanos byaeT oTobpaxaTbCs
O[IMHaKoBbI Habop AaHHbIX: MIN, MAX, AVE unu STDDEV. Monb3oBaTtesb
He MOXET BblbpaTb pasHble HAbOPbl CTAaTUCTUYECKMX AAHHbLIX AN KaXKA0ro
KaHana otaenbHo. HaxxmuTe knaBuwmn RESET unn HOME yto6bl BbIMTU U3
pexuma CTaTUCTUKW.
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4.3 °C°F
Knasuwa °C °F no3BonsieT nosb30BaTento bbICTpo nepeknoyaTb eanHuLbI
n3mepenusi. Ecnn HaxkaTb 3Ty KnaBuUWy Ha OCHOBHOM 3KpaHe, Npov3oMaeT
nepeknoyeHne eanHUL, U3MepeHns TemnepaTypbl Kak HA OCHOBHOM, TaK U
Ha BHelWHeM aucnnesx. B rpadmyeckoM pexrme nepekioyeHne eanHul
n3MepeHuns NpmBeaeT K nepepucoBke rpaduka. BoibepuTte eanHmubl
N3MepeHnst nepea TeM, Kak NocTpoeHune rpadmka. EAMHULBI n3MepeHus
oTob6paXkatoTCs M 3anUCbIBAlOTCA BMECTE C U3MEPEHHOM TEMMNEPATYpPOU,
BHELIHMMM NapaMeTpaMu 1 AaHHbIMU B XYypHarne.

4.4 HOLD

[aHHbIA pexxuM 06o3HavaeTca Haanucbto "HOLD", koTopasi NosiBNSeTcs no
LIEHTPY B HUXXHEW YacTu aucnnes.

B 3TOM pexunMe coxpaHeHHble U 0TObpaXkeHHble AaHHble (B TOM YnCie U
CTaTUCTUYECKME AaHHbIE) OCTalOTCA Ha 3KpaHe. Haxmute knasuwm HOLD
nnn HOME 4To6bl BLIMTU U3 peXuMa yaep)KaHus.

4.5 SETUP

Knasuwa SETUP BbiBoguT MeHto SETUP n gaet goctyn B noagMeHto Channel T1
Setup, Channel T2 Setup (Tonbko ans 1524), Instrument setup 1 Date/Time
(Tonbko ana 1524). 3T noagMeH0 NO3BONSAKOT MNOMNb30BATENIO HACTPaMBaTb
nNpnbop 1 ero CMCTeMHbIE NapaMeTpbl.

4.5.1 KananT1

Bbibepute kaHan T1 B noaMeHto HaxxaTueM knasuwm ENTER. 310 MeHto
NO3BOJISIET MOJSIb30BaTENO NPOCMAaTPMBaTb AaHHbIE O 30HAE, 3arnncaHHbIe B
pasbeMe INFO-CON 1 HacTpavBaTb BHELIHWUI AnChien ans kaHana T1.

4.5.1.1 3oHpg

370 MHq}OpMaLI,MOHHoe nosie, B KOTOPOM MNOKa3bIBAETCA 30H[, n/vnu Tin
KOHBEPCUU 30HAA, VICI'IOJ'Ib3yeMbIl\/1 COOTBETCTBYOLLMM 30HAO0M.

4.5.1.2 HacTpoika

3TO MHMOPMALIMOHHBIN 3KpaH, NPy OTKPbITUM KOTOPOrO HaXXaTUEM

knasuwun ENTER, nonb3oBaTenb MOXET NPOCMOTPETL BCO MHMOPMaLNO

0 HacTponkax pasbeMa INFO-CON. B uncno 3Tux cBeAeHU BXOAUT TUM
KOHBEPCUM, CEPUNHBIA HOMEp AaTa KannbpoBKM, BCE UCMOMNb3yeMble

30HAOM KO3(PDULMEHTDI, TUM KOMMEHCAUMM TeMnepaTypbl XONI04HOMO cnas
(BHYTPEHHSS UM BHELLHSAS) €Cnv 30H/ ABISIETCA TEPMOMNAPON, a TaKXe
MWHMMANbHO M MaKCMMasbHO AOMYCTUMblE TeMnepaTypbl 4519 AAHHOMO 30HAa.
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DyHKUMM gUCnIes U NoJib30BaTesIbCKM MHTepdenc
SETUP

4.5.1.3

4.5.1.4

4.5.14.1

4.5.1.4.2

4.5.1.4.3

4.5.1.4.4

4.5.1.4.5

Base X

3T0 3HauyeHue ucrnonbayetcs dyHKumen DeltaX Ha BHelwHeM aucnnee. DeltaX
paccynTaeT pasHULY Mexay TeKyLuMm 3HadeHnem 1 Base X.

Aux Displ

370 (yHKUMS BblbOpa BHELWHEro avcnnes. B gononHeHne K oTobpaxkeHuto
TemnepaTypbl HA OCHOBHOM AMCrJiee Nosb30BaTeslb MOXET BblbpaTb
oTobpakeHne A0MONHUTENbHbLIX NapaMeTpoB B KaHane T1. [Ans pe3ncTUBHbIX
TEPMOMETPOB MNOJ1b30BaTElb MOXET BbIBECTU HA 3KpaH AaHHble Ohms, DeltaX,
(T1-T2) N HNUYEro He BbIBOAUTD.

Ecnu 3ToT Ancnnen ucnonb3yeTcs Ana TepMmonapbl, Nosb30BaTe/lb MOXET
BblbpaTb 0TO6paXkeHne TemnepaTtypbl RJ, MB, (T1-T2), DeltaX nnu He
oTobpaxaTb HMYero.

Ohms

[laHHbIN pexxnM 0603Ha4YaeTcst Haanucbto "Q" B BEpXHEN YacTu akpaHa. B
3TOM peXxuMe B BEPXHEN YaCTN 3KpaHa 0TObpaXkaroTCs CONPOTMBIEHNS B OMaxX
ANS1 U3MEPEHHBIX TeMNepaTyp. ITa MYHKUMA AOCTYMNHA, KOraa BbibpaHHbIV
KaHan cyuTbiBaeT nokasaHua PRT nnn TepMUCTOPOB.

mV

[laHHbIN pexxuM 0603HaYaeTcss Hagnucbto "'mV" B BEpXHEW YacTu 3KpaHa.

B 3TOM pexvMe B BepXHeWN 4acTu 3KpaHa 0TobpaxkaeTcs HanpshkeHue B
MUIMBONbTaX A1 U3MEPEHHbIX TeMnepaTyp. 3Ta MyHKUMS AOCTyMNHa, Koraa
BbIOpaHHbIN KaHan CYMTbIBAET MOKa3aHWsa Tepmonap.

RJ Temp

[aHHbIN pexxuM 0603HavaeTcst Haanucbto "RJ" B BEpPXHEW YacTu 3KpaHa.

B 3TOM pexuMe B BEpXHEN YacTu 3KpaHa 0TOOpaXkatoTCs CYUTbIBAEMbIE
3Ha4YeHns TeMnepaTypbl 3TANIOHHOMO crnas. 3Ta PyHKUMS AOCTYrMHA, KOr4aa
BbIOpaHHbIN KaHan CYMTbIBAET NOKa3aHWUsa TepMonap, AN1s1 KOTOPbIX HACTPOEHa
BHYTPEHHSAS KOMMNEHCauunsi 3TajloHHOro Crasi.

DeltaX

[laHHbIA pexxuM 0603HavYaeTcs HaanNucbio “AX" B BEpXHEN YacTu 3KpaHa. B
3TOM peXuMe B BEPXHEN YacTW 3KpaHa 0TobpaxkaeTcsl pasHuLa (aenbTa)
MEXAY U3MEPEHHbIM M paHee 3anMCcaHHbIM 3TaNIOHHbIM 3Ha4veHusiMKu (Base X).

T1-T2

[JaHHbI pexxuM 0603HavYaeTcs Haanucbto “AT” B BEpXHEW YacTu 3KpaHa

B cTpoke T1. B 3TOM pexume B NEPBOM CTPOKE BEPXHEN YaCTM 3KpaHa
oTobpaxkaeTcs pasHuUa Mexay NokasaHuaMK KaHana T1 un kaHana T2. 3T1oT
peXuM AOCTYrNeH ToNbKo B Moaenu 1524,
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4.5.1.4.6

4.5.1.5

4.5.1.6

4.5.2

4.5.2.1

4.5.2.2

4.5.2.3

Huuero
B aTOM pexunme Bo BHeLWHen 06nacTu Aucnnes HAYEro He oTobpaxaeTcs.

Temp Res (Temn. pasp.)

TeMnepaTypHOe pa3peLleHne MOXET M3MEHSITLCS B Avana3oHe oT 0 ao 3
AECATUYHBIX 3HAKOB, KOrZa UCMONb3YETCS Pe3NUCTUBHbLIN TepMoMeTp. MNpu
MCNONb30BaHMMN 30HAA-TEPMONApPbl MOXHO BbICTAaBUTb TOSIbKO ABA AECATUYHbIX
3HaukKa.

RJ

KoMneHcauusi 3TanoHHOro cnasi TepMonapbl MOXET ObITb Kak BHYTPEHHEN,
TaK W BHELUHEN, B 3aBUCUMOCTU OT TOro, MMEET I TepMonapa BHELLIHWUIA
3TaNOHHbIMA XONOAHbIN CMal unu HeT. TeMnepaTypbl 3TaNOHHOMO cras
BHELUHEro Tuna MoryT 6biTb BBeAEHbI C 3KpaHa. TeMnepaTypbl 3TaSIOHHOMO
cnas TepMonap C BHYTPEHHEW KOMMeHcaumen MoryT 6biTb 0TOBpaXKeHbl

Ha BHELUHeM aucnnee. Tun 3TaNIOHHOro cnasi KOHKPETHOW TepMonapsl
naeHtTndmumpyetcs B pasbeme INFO-CON 1 MoxeT 6biTb M3MEHEH TONbKO
yepes nocneaoBaTenbHbI MOPT.

Kanan T2 (Tonbko 1524)

Boibepute kaHan T21 B nogMeHto HaxkaTveM knasuwn ENTER. 310 MeHio
NO3BOJISIET MOb30BaATENO NPOCMATPUBATL AAHHbIE O 30HAE, 3aNnCaHHble B
pa3beme INFO-CON m HacTpavBaTb BHELLHWUWA AMCnaen ana kaHana T2. KaHan
T2 ncnonb3yeTtca Tonbko ansg PRT 1 TepMUCTOPOB. ITOT KaHa/ HEBO3MOXHO
MCronb30BaTh A4/ TepMonap. 3TO NOAMEHIO AOCTYMNHO TOMbKO B Mofenu 1524.

AaTtumk

3TO MH(OPMALIMOHHOE NOME, B KOTOPOM NOKa3blBAETCS 30HA M/WAK TUM
KOHBEPCUW 30HAQ, UCMOMb3YEMbIi COOTBETCTBYIOLLMM 30HOM.

Hacrtpoiika

3T0 MHMOPMALIMOHHBIN 3KpaH, NP OTKPLITUX KOTOPOro HaXXaTUEM KTaBULLIM
ENTER, nonb3oBaTesib MOXET NPOCMOTPETb BCO MHPOPMALIMIO O HACTpOMKax
pasbeMa INFO-CON. 13 3Tux cBeAeHui Nob30BaTeNb MOXET Y3HaTb

TUMN KOHBEPCUM, CEPUIHBIN HOMEP, AaTy KannbpoBKM, BCE UCMOMb3yEMbIE
30HAOM KO3(MUUMEHTDI, @ TaKXKE MUHUMASIbHO N MakCMMasnbHO AOMYCTUMbIE
TeMmnepaTtypbl 418 4aHHOro 30HAa.

Base X

3TO 3TaNIOHHOE 3HaYeHne MoXeT HblTb 3anmncaHo B Npubope ans
MCMONb30BaHMS B KQYECTBE CPABHUTENIbHOIO 3HAYEHNS UM pacyeTa
PACXOXXAEHMS C TEKYLUMM MOKa3aHWEM B pexnMe BHewwHero amcnnes DeltaX.



DyHKUMM gUCnIes U NoJib30BaTesIbCKM MHTepdenc
SETUP

4.5.2.4

4.5.24.1

4.5.2.4.2

4.5.2.4.3

4.5.2.4.4

4.5.2.5

4.5.3

Aux Displ

370 ¢yHKUMS BbibOpa BHeLHero ancrnses. B gononHeHne K 0Tobpa)keHnto
TemnepaTypbl HA OCHOBHOM AMCrJiee Nosib30BaTe b MOXET BblbpaTb
oTobpaXkeHne AOMONHUTENbHbLIX NapaMeTpoB B KaHane T2. AN pe3ncTUBHbIX
TEPMOMETPOB M0J1b30BaTe/lb MOXET BbIBECTM HA 3KpaH AaHHble Ohms, DeltaX,
(T2-T1) nnn HUYEro He BbIBOAMUTD.

Ohms

[laHHbIN pexxum 0603HavYaeTcs Haanucbto "Q" B BEpXHEN YacTu 3KpaHa. B
3TOM peXuMe B BEPXHEN YaCTN 3KpaHa 0TObpaXkatoTcsl CONPOTMBNEHUS B OMax
ANSi U3MEPEHHBIX TeEMNepaTyp. ITa MYHKUMS AOCTYMNHA, KOraa BbiGpaHHbIV
KaHasn cunTbiBaeT nokalaHus PRT nnn TepMncTopos.

T2-T1

[laHHbIN pexxuM 0603Ha4YaeTcst Haanucbto “AT” B BEpXHEN YacTu 3KpaHa B
cTpoke T2. IB 3TOM pexvMe B BEpXHEN YacTu 3KpaHa oTobpaxkaeTcs pa3Huua
MeXxay nokasaHuamu kaHana T2 n kaHana T1. 3TOT peXuM AOCTYMNeH TONbKO B
KaHane T2 mogenu 1524,

DeltaX

[laHHbIN pexxuM 0603HavaeTcs Haanucbto “AX” B BEpXHel YacTu akpaHa. B
3TOM peXxuMe B BEPXHeW 4YacTy aKkpaHa oTobparkaeTcs pasHuua (v genvta)
MeXZy M3MEepPEHHbIM U paHee 3anMcaHHbIM 3TasloHHbIM 3HaveHusMu (Base X).

Huuero
B 3TOM pexnMe BO BHeluHelW 06nacTu gucnnes HM4Yero He otobpaxaercs.

Temp Res (TeMmn. pasp.)

TeMnepaTypHOe pa3pelleHne MOXET U3MEHATLCS B AnanasoHe oT 0 Ao 3
[ECATUYHBIX 3HAKOB, KOTAa UCMOMNb3YETCA PE3UCTUBHBIN TEPMOMETP. UK
MaKCUMyM ABYX AECATUYHbIX 3HAKOB, €C/IM B KAUECTBE 30Ha MUCMOSb3yeTcs
Tepmonapa.

Instrument (Mpubop)

MeHto npubopa AaeT Nosb30BaTeN0 AOCTYN K HACTPOMKaM
NoCneaoBaTeNbHOro NopTa, TallMepa aBTOBLIK/IIOYEHUS, TalMepa
NOACBETKWN, KOHTPACTHOCTU M peXxunMa 6bICTPOro CkaHUpoBaHusi. TaliMepbl
aBTOBbIK/TOYEHUS U MOACBETKU SIBNSIOTCS NapaMeTpaMu yrnpaBieHus
NMUTaHWEM, AEUCTBYIOLMMM NpU paboTe OT aKKyMyNSTOPOB.
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SETUP

34

4.5.3.1

4.5.3.2

4.5.3.3

4.5.3.4

4.5.3.5

4.5.3.6

Pe>x1MM 6bICTPOro CKAaHMPOBaHUA

STOT peXXmMM No3BOASIET MOBLICUTb YacTOTy BbI6OpKM npubopa. Mpu
MCNOIb30BaHMM 3TOr0 peXMMa YacToTa BbiIbOpKM AaHHbIX YBETNYMBAETCS

3a CYET TOYHOCTU M3MEepPEHUs. XapaKTepucTukmn npnbopa rapaHTUpyoTCs
TONBbKO MPU BbIKIOYEHHOM pexnMe BbICTPOro CkaHMpoBaHUs. O3HaKOMbTECh
C aNbTEepPHATMBHbLIMW XapaKTePUCTUKaMn Npu paboTte B pexxmme 6bICTPOro
CKaHMPOBaHMS. ITa HAaCTPOMKa HE XPaHUTCS B MAMSATU M BbIK/IIOYAETCS Npw
BK/ItOHMeHuM npubopa.

KoHTpacTHOCTDb

DTOT MHKPEMEHTHBIV MapaMeTp MO3BOJISIET NOSIb30BATENO U3MEHSATD
KOHTPACTHOCTb 3KpaHa. YBeMYeHne 3HayeHnsl napaMeTpa noBblwaeT
KOHTPACTHOCTb M306paXkeHns. YMeHbLUEeHME 3HaYeHMs napaMeTpa CHUXaeT
KOHTPACTHOCTb N306paXkeHusl.

ABTOMaTHUYeECKOe BbIKJ/IlOYEeHne

3HayeHune 3Toro TaMMepa yKasblBaeT Kak [01ro Ao/MKeH pabotaTb npubop
npexzae, YeM CaMOCTOSATENIbHO BbIKIOUYMTLCA. [JOCTYMNHbI 3Ha4YeHNs B
AvanasoHe oT 1 Ao 30 MUHYT UM NONb30BaTeslb MOXET BbIK/IIOUNTb 3TY
dyHKumnio. Koraa npnbop BbIKNHOYAETCS, 3Ta (PYHKLUUS NPEPLIBAET PEXUM
NOCTpOeHns rpacdmka nnm ceaHc 3anucu B XypHan. na Toro, 4Ytobbl
nepesanycTuTb Npubop, nosnb3osaTesnto Heobxoaumo knasuwy POWER.

TalMep noacCBeTKH

3HayeHne 3Toro TaMepa yKasblBaeT Kak 0/ro 0/HkHa paboTaTh NoACBETKA
npexzae, YeM CaMOCTOSATESNIbHO BbIKTIOUMUTLCA. [JOCTYMNHbI 3Ha4YeHNs B
AvanasoHe oT 1 Ao 30 MUHYT UM NONb30BaTeslb MOXET BbIK/IIOUYUTb 3TY

yHKUMIO.

MocnepoBaTtesibHbIN NOPT

3Ta yHKUMSA NO3BONSET NOMb30BATENO aKTUBMPOBATb UN AeaKTUBMPOBATb
nocneaoBaTeNbHbIN NOPT. 3TO PYHKLUNS COXPAHEHWNS SNEKTPOIHEPT UM U
PEKOMEH0BaHa Ansi MCNOb30BaHUS Npu paboTe oT 6aTapen, 1 koraa

He TpebyeTcs nepeaaya AaHHbIX Hanpsamyto Ha MK, JaHHble MoryT 6bITb
NnoflydeHbl Kak pexunMe BeeHus XypHana no TpeboBaHuio, Tak 1 B pexxmme
aBTOMATMYECKOM 3anmncu A0 BKIOYEHMS NOCeA0BaTENbHOro nopTa un
3arpy3ku CBEAEHUMN.

CkopocTtb B 60aax

STa yHKUMA NO3BONSIET NOMNb30BaATENO U3MEHATL CKOPOCTb Nepeaayn
AaHHbIX € 9600 604 (No ymonyaHuio) Ha 2400 6oa.



DyHKUMM gUCnIes U NoJib30BaTesIbCKM MHTepdenc
SAVE (CoxpanHunTb)

4.5.3.7 [arta/Bpems

4.5.3.7.1

4.5.3.7.2

4.6

3Ta yHKUMSA NO3BOMSET NOML30BATENIO YCTAHABMBATL UM U3MEHSITL BPEMS]
n naTy. [lata U BpeMs 3anncbiBaloTCs BO BCe (hainbl XXypHanoB. 3Ta hyHKUMS
AOCTYrMHa TOMbKO B Mogenu 1524.

AaTta

3Ta PyHKUMA NO3BOASIET NOMb30BATENIO YCTAHOBUTL Mecsil, AeHb U roj

B bopmaTte I'MTT/MM/OA. aTy MOXXHO KOPPEKTUPOBATb KNaBuLlaMm co
CTpenkamm BBEPX U BHU3, COXpaHEHME BbIOpaHHOW AaTbl MPON3BOAUTCS
HakaTueM knasuwm ENTER. MNpu Bxoae Ha 3TOT 3KpaH Kypcop byaeT
yka3biBaTb Ha none roga <YYYY>. [Ins Bbibopa roga MCnonb3ymTe KIaBuLLm
CO CTpenkamu Bepx 1 BHM3. HaxxmuTe knasuwy ENTER 4To6bI COXpaHUTb
N3MEHEHUS1 U NEPENTU K MO0 Mecala <MM>. TakuM e 06pa3oM yCTaHOBUTE
Mecsay n HaxxmuTe knasuwy ENTER. 2To nepeBeneT Kypcop Ha cneayiollee
nosne c ykasaHueM gHa <DD>. N3mMeHuTe aeHb, 4TObbl CKOppEKTUPOBaTb AaTy
TEM e CnocoboM, UTo 1 npexae, n Haxmmute knasuwy ENTER. Ta dyHKUnS
[AOCTYMHa TONbKO B Moaenn 1524.

Bpemsi

3Ta (yHKUMSA NO3BOMSET NOMb30BATENIO YCTaHOBUTL BpeMs B Buge Y4/MM/
CC B 24-4acoBoM hopmaTe. BpeMs MOXXHO KOPpeKTUMPOBaTb KnasBuaMmn co
CTpenkamu BBEPX U BHWU3, COXpaHeHMe BbIOpaHHOIro BpeMeHU Npon3BoanTCS
HaxxaTnem knasumwmn ENTER. Mpu nepexoae ¢ nonen aaTbl Ha Nons

BpeMeHu Kypcop byaeT ykasbiBaTb Ha none vyaca <HH>. [ins Bbibopa yaca
MCNONb3yWTE KIaBULWM CO CTPESIKaMu BepX M BHM3. Haxkmute knasuwy ENTER
YTOObl COXPaHUTb U3MEHEHUS N NEPENTUN K MO0 MUHYT <MM>. TakuMm xe
0bpa3omM yCTaHOBUTE MUHYTBI U HaxxMuTe knasnwy ENTER. 3To nepeseget
KypCcop Ha cneayollee nose € ykasaHueMm cekyHg <SS>. iaMeHuTe none
CeKyHA, Y4TObbl CKOPPEKTUPOBaTb BPEMS TEM Xe CNocoboM, UTO 1 Npexae, u
Ha)xmMuTe knasmwy ENTER. 3Ta dyHKUMS AOCTYMNHA TOMLKO B Mogenun 1524.

SAVE (CoxpavHuUTb)

MNpwn HaxkaTun knaemwn SAVE nokasaHus, NoslyyeHHble B TOUKE,
3aMMCbIBAOTCS B XXYpPHAN 3anucu no tTpebosaHunio, ecnv Nnpubop HaxoanTcs
rpachmyeckoM Mn YUCIIEHHOM pexxume. B XXypHan 3anucu no TpeboBaHuio
MOXHO BHECTM A0 25 3anucen.

Mpu HaxxaTum KnaBuwm SAVE B HUXKHEN CTpoke aucnnes 6yaet oTobpakeH
(paKT BbINOMNHEHMS 3annUcn U naeHTudukaTopom MetTkn "SAVO1" (ecnm
ncnonb3yeTtcs Moaenb1524 scneq 3a 3TuM 6yayT yKasaHbl AaTa U BpeMs).
Ecnn yxxe coxpaHeHo 25 3anuncei, B TedyeHne 3 cekyHa byaeT oTobpaxkaTbcs
Hagnucb SAV FULL (namsaTb nepenosiHeHa), a HOBble AaHHble He byayT
3anuncaHsl.
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ARROWS, UP, DOWN
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4.7

4.8

4.9

4.9.1

4.9.2

4.9.3

ARROWS, UP, DOWN

KnaBulumM co cTpenkamun BBEPX W BHU3 CNyXaT AJist Bblbopa 3HAYeHWUI B NOSISIX,
OTMEYEHHbIX CTPENKaMu BBEPX M BHU3, PacrosIOXKEHHbLIMU CEBA UMM CrpaBa
OT nons.

ENTER

Knasuwa ENTER mncnonb3yetcs ans Bblbopa NyHKTOB MEHIO, NOATBEPXKAEHUS
M3MEHEHUIN HACTPOEK, 3HAYEHMI NapaMeTPOB MM 3aMnycka ceaHca 3anucu
AaHHbIX B XXypHan.

RECALL

Moaenu 1523/24 umetoT XXypHan no TpeboBaHUio, KOTOPbIN XpaHUT Ao 25
3anucen, KOTopble MOryT ObiTb OTOBPaXXeHbI Ha 3KpaHe UK OTNPaB/EHbI
Ha KOMMbOTEP Yepe3 nocneaoBaTenbHbli NopT. MeHto RECALL no3sonset
NosIb30BaTENO NPOCMAaTpuBaTh, YAANATb UK NepeckinaTh Yyepes
nocneaoBaTeNbHbIN NOPT AaHHbIE U3 XXypHana.

Moaenb 1524 umeet XypHan aBTOMaTUYECKOW 3anncu ¢ AOMNOSHUTENBHOM
BO3MOXXHOCTbIO XpaHeHus Ao 15000 3anucen ¢ BKIIOYEHMEM B KaXAYyHo 3anuchb
METKM BPEMEHW, coaepXKallen AaTy 1 BpeMsi. [1pn NOMOLLUM 3TOFO MEHIO
3anncyn MoryT 6bITb OTMPaB/IEHbl HA KOMMbIOTEP UAW yAANEHbI.

MpocMOTp COXpaHEeHHbIX 3anucen

B aTOM MeHto oTobpaxkaeTcs A0 25 AOCTYMNHbIX ANs NPOCMOTPa paHee
COXpaHEeHHbIX MOoKa3aHuW. Ha akpaHe yKa3blBaeTCsl KaHas, 3HaYeHne

C BHELUHEero aucrsies, 3HayeHne ¢ OCHOBHOrO AUCIes, UM METKN U

MeTKa BPEMEHN, ecnn peyub naet o mogenu 1524. Monb3oBaTtenb MOXeT
NPOJIUCTbIBATL XYPHAas, HAXUMasa Ha KIaBULWIWN CO CTPESIKaMu BEPX U BHU3.
Monb3oBaTeNb MOXET BbINTU U peXMMa NPOCMOTPa, Haxxas knasuwy RECALL
nnm HOME (SHIFT + ENTER).

OTnpaBuTb COXpaHEHHble AaHHble

STa yHKUMA nepecbinaeT BECb XXYpHasn 3an1cy no TpeboBaHuio Ha
KOMMbIOTEp Yepe3 nocnefoBaTenbHblIi MOpT. Koraa Bce AaHHble byayT
nepecnaHbl, Ha ancnnee crnpasa oT KoMaHabl Send Saved (OTnpaBuTb
COXpaHeHHble AaHHble) oTobpasnTca Haagnucb "100%", nokasbiBatowas, 4Yto
paboTa ¢yHKUMM 3aBepLueHa. JTa onepauust He BUSET Ha COXPAHEHHbIE
JaHHble. 332 AONONHUTENBHOW MHpOopMaLMel obpallanTech K pasaenamm
"XypHan no TpebosaHunio" u Digital Communications Interface sToro
PYKOBOACTBa.

YaannuTtb coXpaHeHHble faHHble

3Ta pyHKUMA NMO3BONSET MOSb30BATENIO YAANUTb (alsibl AaHHbIX,
COXpaHeHHbIX B XKypHane no TpeboBaHuio. MNonb3oBaTeNlb MOXET YAANUTb



DyHKUMM gUCnIes U NoJib30BaTesIbCKM MHTepdenc
RESET (C6poc)

4.9.4

4.9.5

4.10

4.11

4.12

BbIOpaHHbIN dain nnm Bce dannbl. BolbpaTb yaanseMblin haiin MOXHO npu
MOMOLLM KNIaBULWL CO CTpenKaMm BepX M BHU3. 1o ymMonyaHuio npubop yaansier
Bce (painbl. Monb30BaTENb TAKXKE MOXKET B Nt060E BpeMs BbINTH U3 MEHIO U
BEPHYTbCS Ha OCHOBHOW 3KpaH, HaxaB knasuiwy RECALL nnn HOME (SHIFT +
ENTER).

OTnpaBuUTb AaHHbIE XYpHana

Ta dYHKUMA NO3BONSET NOMb30BATENO OTNPaBUTbL (haisibl C AaHHbLIMU
)KYPHa/ioB Ha KOMMbIOTEP, UCMOb3YS NOCNeA0BaTENbHbIN NopT. Ans

TOro, Y4TO6bl BOCMO/Ib30BaThCA 3TON DYHKLMEN, NONb30BaTENb JOSKEH
aKTMBMPOBATb MOC/IeA0BaTENbHbIN NMOPT M YCTAaHOBUTb COOTBETCTBYHOLLYIO
CKOPOCTb Nepeaaym AaHHblX B 6ogax. ObpaTtutecs Kk pasgeny 5.2, AUTO-

LOG Ha cTp. 41, v pa3gen 6, Digital Communication Interface Ha cTp. 43ana
nony4yeHuns 6onee noapobHom MH@opMaumn. 3ta GYHKUMS AOCTYMNHA TONbKO B
mozenun 1524.

YaaneHue AaHHbIX )XypHaia

OTa (yHKUMA NO3BONISIET NOb30BATENO YAANUTb (Pansibl C AaHHBIMM
XypHanoB. MNonb3oBaTeslb MOXET YAANUTb KOHKPETHbIN (alnn, ykasas ero
naeHTUUKaTOpP METKN, Un BCe darnbl cpasy. BbibpaTb yaansembiv dain
MOXXHO NPV MOMOLLM KIaBULL CO CTPenKaMun Bepx 1 BHU3. o ymonyaHuio
npubop yaanset Bce dannbl. Monb3oBaTenb Takke MOXET B Ntoboe BpeMs
BbINTM M3 MEHIO M BEPHYTbLCS HA OCHOBHOM 3KpaH, Ha)xaB knaBuwy RECALL
nnu HOME (SHIFT + ENTER). 3Ta dyHKUMSA AOCTYMHA TOMLKO B Mogenun 1524,

NEXT (Qanee)

Knasuwa NEXT ucnonb3dyeTtca ana nepexoga OT O4HOro rnofs MeHo K
Apyromy.

SHIFT

3Ta PyHKUMSA NO3BONSIET MOMNL30BATENIO UCMO/Ib30BaTh BTOPYHO (YHKUMIO
Knasuw (OHM yKa3aHHbIM XeNTbiM LBETOM) Ha KnaBuaTtype. Mpu HaxaTun
knasuwm "SHIFT" B HUXXHEM NpaBOM yrny akpaHa byaeT oTobpaxkeHo
cneaytoulee. MNMpu pabote B pexknume "TREND" n noctpoeHun rpaduka,
Hagnuce "SHIFT" oTo6pasnTcs B BEpXHEM NIEBOM Yy 3KpaHa. BropuyHoe
Ha)xaTue knasuiwm "SHIFT" oTMeHSIeT 3anpocC Ha BbINO/IHEHNE BTOPOM

dyHKUMUN.

RESET (C6poc)

Knaeuwa RESET (SHIFT + STATS) ncnonb3yeTcs Ans BbIXo4a U3 pexuMa
STATS. lMNocne Bbixoaa 13 pexxuma STATS MUHMMaNbHOE, MaKCUManbHO U
cpefHee 3HayeHus, a TakKe CTaHAAPTHOE OTK/IOHEHMe cOpachiBatOTCS.
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Qmv
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4.13

4.14

Q mV

Knasuwa Q mV (SHIFT + °C °F) nepeknto4aeT OCHOBHOW YMUCNEHHBIN AUCTIEN
C oTobpaxkeHust rpagycos Ha ohms/mV unu obpaTHo. 3Ta QyHKUMS No3BoNseT
NoNb30BaTeNto BbibMpaTh Mexay nokasaHusiMu B 6a30BbIX eAnHULAX
n3mepeHuns (OMbl UM MUANBOSLTBI) U MOKa3aHUSMK, Npeobpa3oBaHHbIMK B

TeMneparypy.

TREND

Knasuwa TREND (SHIFT + HOLD) nepekntodaeT npubop mMexay YnCieHHbIM
N rpaduyecknM pexkumamm nnm obpaTtHo. 3T1a GyHKUMS NpeaocTaBnseT
nosib3oBaTesnto yaobHoe Bu3yanbHoe oTobpaxeHne 3aBUCMMOCTHU
TemnepaTypbl OT BpeMeHW NOCPEeACTBOM NMOCTPOEHMS COOTBETCTBYHOLLErO
rpacdvka. 310 MOXET 6bITb UCMONb30BaHO AN1S1 OLIEHKN BPEMEHMU
ctabunusaumnm, ctabmunbHOCTN, BO3MYLLEHUA UK kKonebaHnn. OyHKUMS
ABTOMATUYECKOro BeAeHUs XypHana 3aBucuT oT dyHKumn Auto-Off.

Ecnn dyHkums Auto-Off ncnonbsyetcs n npubop BbIKIOHYAETCS BO BpeEMS
NocTpoeHus rpaduka, rpaduk byaeTt yaaneH, a koraa npubop 3anycTutcs
3aHOBO, OH NEepPEVAET B YUCIIEHHbIN PeXUM. PEKOMEHAYETCS BbIK/IHOYaTb
(PYHKLUMIO aBTOMaTUYECKOro BbIK/IIOYEHUS Nepes TeM, KaK HauMHaTb
NocTpoeHne rpaduka.

LLIkana BpemMeHn oTobpaXkaeTcsl Ha ropM30HTaNIbHON OCU U HE NOANEXUT
n3MeHeHunio. LLIkana BpeMeHu 3auKcMpoBaHa Ha LeHe aeneHuns 6 cekyHa,
YTO MO3BOJISET OTObpaXaTb Ha rpaduke AaHHble B NpoMexyTke A0 10 MUHYT.
Korga rpaduk goctpameaeTcs 40 NPaBoro Kpasi 3kpaHa, OH NpOJIMCTbIBAETCA
B/IEBO NMPUMEPHO Ha 25% 3KpaHa 1 NocTpoeHne rpacduvka Npoao/HKaAETCS.

LLIkana TeMnepaTypbl OTOBpaXxaeTcs Ha BEPTUKANbHON OCU U perynmpyeTcs
Ha BeNMUYnHYy A0 4 nopsakos. OTobpaXkaeMbli AMana3oH NMoKasblBaeTCsa CrieBa
OT BEPTUKANbHOM OCU U HacTpamBaeTcsa npv nomowm knasuw UP n DOWN
ARROW, koTOpble YBENMUMBAIOT UM YMEHbLLAKOT MacwTab. [JoCTynHbIM

Ans Bblbopa AvanasoH paseH +/- 0,01; +/-0,1; +/-1,0; +/- 10,0 °C. UeHTp
BEPTUKANbHOW LIKanbl pacCYMTLIBAETCS M OTOOpaXaeTcs aBTOMaTUYECKMU.

DyHKLMSA NOCTpoeHUst rpachmka MoXeT BblTb MCNOb30BaHa Ha Moaensix
1523 n 1524. Mogenb 1523 6ypet Bceraa otobpaxatb kaHan T1. Mpu
ncnonb3osaHun npubopa 1524, kaHan T1 BbibupaeTcs No yMon4aHuio, a
NONIb30BaTeNb MOXET NepekstoyaThCa Mexay KaHanamm T1 n T2 HaxaTnem
knasuwu "NEXT". B 3TOM pexxuMme AaHHble Ans rpacdmkoB No KaHanam T1 v
T2 noaaepxunBaroTcs ogHoBpeMeHHO. OAHOBPEMEHHO MOXET OTobpaXkaTbCs
TOMbKO OAWH KaHan, B TO BPEMSI, KOrAaa Apyron xpaHuTcs B namatu. Koraa
KaHan nepeksoyvaeTcs, rpadvk 3aMeHseTcs AaHHbIMU U3 HOBOMO KaHana.

B pexxviMe nocTpoeHus rpadvika B 1eBOM BEPXHEM Yriy AUCNIIEs
oTobpaxaetca kaHan "T1" unun "T2". B npaBoM BepxHeM yrny aucrnes
MOKa3blBAOTCA CTAaTUCTUUECKME NAapaMeTpbl A1l aKkTUBHOIO KaHana, Bcres

3@ KOTOpPbIMK OTOBpaXxKatoTCA UX 3Ha4YEeHUs B UMCIOBOM opmaTe. Camoe
rocrneaHee nokasaHve TemnepaTypbl 0TOOpaXkaeTcs B YMCIIOBOM popMaTe Haa
rpauKoM 1 NpsIMO Mo CTaTUCTUYECKMMM AaHHbIMU. Habop cTaTUcTUYeckmnx
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LOG (XKypHan)

4.15

4.15.1

4.15.2

4.15.3

napaMeTpoB MOXET bbITb U3MEHEH HaXxaTneM Knasuwwmn "STATS" o Tex
nop, NOKa Ha aucnnee He oTobpasnTcs HyXHbI napameTp (MIN, MAX, AVE
nnn STD). MNMpuMeyaHune: Ha 3TOM 3KpaHe CTaHAapTHOe OTK/IOHeHWe byaeT
oTobpaxaTbcs Kak STD, a He STD DEV kak 06bI4HO.

Mpaduk oumLaeTcs, Koraa ANCNIEN NEPEKIIOYAETCs B YNCIIOBOW PEXUM U
06paTHO UM eCrin MEHSAIOTCS eAnHULbI U3MepeHns TemnepaTypbl. Kpome
TOro, Bxoa B MeHto SETUP BbI3bIBaeT nepepncoBKy rpacduka.

LOG (OKypHan)

®yHKUMS XKypHan aBTOMaTMYECKOM 3anncy NO3BONSIET NOJSIb30BaTENO
HacTpamBaTb cOOp M XpaHeHne AaHHbIX B 060MX KaHanax. [MyHKTbl 3TOro
MEHI0 NO3BOSISOT NOJIb30BATEN0 HAacTpamBaTbh MHTEPBAN BblIOOPKN AAHHBbIX,
METKM NN naeHTUMOUKaLMOHHbIE OTMETKM, NPOCMATpMBaTh 06bEM NaMATH
AOCTYMHOW NS 3aNWUCU AaHHbIX, HAYMHATb MM OCTaHaBNMBATb CEaHCbl 3anmncu
AaHHbIX. PYHKUNS aBTOMaTUYECKOro BeAeHNs XypHana AOCTYMNHa TObKO B
moaenu 1524.

®DyHKUMSA aBTOMATUYECKOro BeAEHWUS XXypHana 3aBuUcnUT OT yHKUnm Auto-

Off. Ecnu dyHkuma Auto-Off ncnonbayetcs n npubop BbIKIKOYAETCS BO BpeEMS
ceaHca 3anucK, ceaHc byaeT npekpalleH, a koraa npnbop 3anycTuTcs 3aHOBO,
aBTOMaTU4ecKoe BefeHue XypHana byaeT Bbik/ItoYeHo. PekoMeHayeTcs
BbIK/TIOYaTb (PYHKLUMIO aBTOMAaTUYECKOro BbIK/TIOUMEHUS Nepea TeM, Kak
HauYMHaTb CeaHC 3anncu B XXypHar.

CBob6ogHo

3Ta DYHKLMSA NOKa3bIBAET 0O6bEM HE3AHATOM NaMSATK B NPOLIEHTax OT 06beMa
HeWnCcnosb30BaHHOM NaMsATU. OHa TakXXe YKa3blBAaET CKOJbKO elle JOCTYMNHO
6anT NnamsATU.

Interval (MHTepBan)

3Ta yHKUMA NO3BONISIET BbIOpaTb MHTEPBA BbIOOPKa AaHHbIX, NCMOb3yEMbIN
npoueccopoM. [loctynHole 3Havenus 1, 2, 5, 10, 30 n 60cekyHa. Ecnn Ha
moaenu 1524 ¢ aoByMsl akTUBHbIMW 30HAAMM BEAETCS 3annCb AaHHbIX C
MHTEpBasioM BbIbOpkM 1 cekyHaa, BTOPOM 6/10K AaHHbLIX 6yAeT NponycKaTbCs
MPUMEPHO KaXXable TpY CEKYHAbI, YTOObI MONy4YaTh YHUKANbHbIN HAabop
AaHHbIX B KaXXA0W 3anucK xypHana. Koraa nHtepsany Bblbopky npnbopa
NpuCBanBaeTCs 3HayeHne Auto, MPUMEHSAIOTCS NapaMeTpbl peXxmMma bbICTporo
ckaHupoBaHus. ObpaTtutech K Tabnuue 15 Ha cTp.21 "XapakTepuctmkm
pexunMa 6bICTporo ckaHmposaHusa™ 1 k Tabnuue 16 Ha cTp. 21 "UHTepBan
BbIOOPKM NO KaXXAOMy KaHany B cekyHaax"

Tag (MeTtka)

3To MeTKa, NpucBavBaeMas Habopy COXpaHEHHbIX AaHHbIX. [Monb3oBaTeNb
MOXET M3MEHUTb MMS METKWU MpW MOMOLLM MHTepdenca NocneaoBaTeNbHOMro
nopTa. 3TO MMS MOXET cofepXaTb A0 8 6yKBEHHO-LMMPOBLIX CUMBOJIOB.
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4.15.4 CeaHc

3Ta PyHKUMS 3anyCKaeT uam OCTaHaB/IMBAET CeaHC 3anucy AaHHbIX B XXypHar.
Mo>XHO Bbl6paTb TOMLKO ABa AOCTYMHbIX nonoxeHus (START unn STOP).

4.16 HOME (HauyanbHbi 3KpaH)

Knasuwa HOME (SHIFT + ENTER) no3sonsieT nosnb30BaTento BEPHYTLCS Ha
OCHOBHOW 3KpaH 13 Nl060ro MeHtio.
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5 XXYPHAJDbI

5.1

5.2

B Mogenax 1523/1524 sepetcsa aga XypHana: XXypHan no TpebosaHmio u
XypHan aBToMaTnyeckon 3anuncu. Obe mogenn 1523 n 1524 MoryT XpaHuUTb
B XXypHane no TpeboBaHuto Ao 25 3anucert. Mogenb 1524 MOXET XpaHWUTb
B )KypHane aBToMaTmyeckou 3anmcu ao 15 000 3anucen, BbIMOMHAEMbIX
yepes yKa3aHHble NMPOMeXYTKN BpeMeHU. DyHKUNS aBTOMaTU4eCcKoro
BeAeHUs XypHana 3aBucuT oT dyHkunn Auto-Off. Ecnn dyHkumns Auto-Off
NCNonb3yeTcs U NpUbOP BLIKKOYAETCS BO BPEMS ceaHca 3anncu, ceaHc
6yneT npekpalleH, a korga npubop 3anyCcTUTCs 3aHOBO, aBTOMaTUYeckoe
BeAeHue XypHana byaeT BbIK/oveHO. PekoMeHayeTcs BblKNOYaTb
(PYHKUMIO aBTOMATUYECKOrO BbIK/IIOUYEHMS Nepes TeM, KaK HauMHaTb CeaHC
aBTOMaTMYECKOM 3anmcK B XXypHar.

3AMPOC XXYPHANA

Ta yHKUMA UCMONb3YETCS AN 3anUCh U CYUTBLIBAHMS A0 25 3anuncen.
3anucb BbIMOSHAETCA HaXkaTueM knasuumn SAVE. 3anncaHHble AaHHble
XPaHATCA B MAMSATU N OCTAlOTCS B HEM A0 TeX Mnop, Moka YCTPOMUCTBO He
6yaeT BbIk/IOYEHO. [JaHHble MOXKHO BbIFPY3UTb B KOMMbIOTEP MPY MOMOLLN
koMaHabl Send Saved (OTnpaBuTb COXpaHEHHble AaHHble) B MeHio RECALL
WIn C UCMONb30BAHMEM YyaaNeHHbIX KOMaHA rno nocneaosaTeibHoMy

nopty. Obpatutech k pasaeny "Digital Communications Interface" B aTom
pyKOBOACTBE, YTO6bI NoNyunTb 60nee NoapobHyo MHpOPMaUnio 0 KoMaHaax
nocnefoBaTesibHOro rnopra.

Kaxkgas 3anucb B XXKypHasne CoOAepXUT crieayowmne AaHHble:

TekyLlee nokasaHue C YKa3aHWeM eanHUL, U3MepPeHUs.

TeKyLLylo CTaTUCTKKY, BKIHOYAs MAaKCMMYM, MUHUMYM, CpefHee 3HaYyeHue
N CTaHOAAPTHOE OTK/IOHEHME.

BbibpaHHble Nosb3oBaTeNieM BTOPUYHbIE AaHHbIE, B TOM YMCie U eANHNULbI
N3MepeHusl.

MeTKy BpEMEHM C YKa3aHMEeM rofa, Mecsua,Hs, Yaca, MUHYTbl U CEKYHAPbI
(Tonbko ana mogenu 1524).

ABTOMATUYECKOE BEAEHME XXYPHAJIA

3Ta YHKUMA UCNONb3yeTCs ANs 3anuMcu n xpaHenust 4o 15000 3anucen.
3anuncuy BbINOJHSAOTCS C 3apaHee 3a4aHHON YacTOTOM Ha OCHOBaHMKN HACTpOeK
B MeHlo LOG. 3anmcaHHble AaHHble XpaHATCA B MAMATU U OCTalOTCA B HEN A0
TEX Nop, NoKa YCTPOMUCTBO He ByAeT BbIKIOYEHO. [JaHHbIE MOXHO BbIFPY3UTb
B KOMMblOTEP Npu nomowm koMaHabl Send Logs (OTnpaBuTb AaHHblE
XXypHana) B MeHto RECALL nnn ¢ ncnonb3oBaHWEM yaaneHHbIX KOMaHA no
nocneposaTenbHOMY nopTy. ObpaTtuTeck K pasgeny "Digital Communications
Interface" ytobbl NonyunTb 60nee NoapobHYO MHMOPMALMIO O KOMaHAAX
nocnefoBaTesbHOro nopra.

Knasuwa LOG gaeT nosb3oBaTesito AOCTYN K MeHo HacTpoek LOG. B aTtom
MEHI0 MOXKHO 3aJaTb MHTEepBasl 3anucu AaHHbIX, 06yCNOBUTb HAa4Yano 3anmcu
onpeaeneHHbIM MAEHTUMOUKATOPOM METKM, NPOCMOTPETbL AOCTYMHbIN 06bEM
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5.2.1

namsaTn, a TakxKe 3anyCcTuTb MW OCTAHOBUTbL CEaHC 3anucu KnaBuLamm
START n STOP. MeHto RECALL no3BonsieT rnosb3oBaTesnto yaansTb
[aHHbIE U3 XXYPHana Wan oTNpaBuUTb AaHHbIE HA BHELLUHEE YCTPONCTBO MO
nocneaoBaTesibHOMY NopTy.

O6paTtuteck Kk pa3aeny "Digital Communications Interface" 3a 6onee
noapobHor MHdopMaLmen 06 U3MEHEHUN NAEHTUPUKATOPOB METOK MU
MCMoNb30BaHMM KOMMbIOTEPHOIO MHTEpdeNCca.

Mcnonb3oBaHMe )KypHasia aBTOMaTUYECKOM 3anucu

CeaHc 3anmMcK HaCTpPauBaETCs, 3aryCKaeTCs UM OCTaHABIMBAETCA HaXaTUeM
knasuwmn LOG (SHIFT + SAVE). Ha ancnnee otobpa3untcs cneayrowas
NHbopMauus:

CeoboaHo: nn% rrrrr
NHTepsan: tt cek. (nnn ABTO)
MeTKa: VV, XXXXXXXX *
“yy/mm/dd hh:mm:ss” nnn “No Data”
CeaHc: START (nnun STOP)
lpe:

CB0O60AHO: 0603HAYaET NPOLIEHTHYIO 00 HENCMOIb30BaHHbIM NaMaTh (NNn) u
KOJIMYeCTBO 3anucen (rrrrr), KOTOpoe MOXHO COXPaHUTb A0 3aMnOSIHEHNS BCEW
NaMsATU U aBTOMaTMYECKON OCTaHOBKMW.

WHTepBan: nHTepBan ocyllecTBneHuns 3anucu (tt), BoipaXXeHHbIN B CEKYHAAX.
Bo3MoxHble 3HaueHuns: AsTo, 1, 2, 5, 10, 30 1 60. 3Ha4yeHne No YMOTYaHUIO
Ans HoBOro XypHana: 10 cekyHa. MNpuMevaHune: Koraa nHTepsany Bblbopku
npubopa npuceamsBaeTcs 3HadeHne Auto, NPUMEHSIOTCA NnapaMeTpbl

pexkuma bbICTporo ckaHnposaHus. ObpaTtutech K Tabnuue 15 Ha cTp.21
""XapaKTepuCTMKM pexxmMma bbICTporo ckaHnpoBaHus" n K Tabnuue 16 Ha cTp.
21 "MHTepBan BbIGOPKKM MO KaXXAOMY KaHany B cekyHaax"

MeTka: 3T0 6ykBeHHO-UMdpoBOW naeHTudukaTop (vv) otl go 25,
CONpPOBOXAAEMbIN naeHTUMKaTopoM MeTkM Tag ID (xxxxxxx). o ymonyaHuto
naeHTuduKaTopam MeTok npuceameatoTcs MeHa oT DATA_01 go DATA_25
WNu onpeaeneHHoe nosb3oBaTesieM BOCbMU3HaYHoe UMs. ECin MeTka XpaHuT
HeKOoTOpble AaHHble, NOoCNe UMeHn MeTKM byaeT oTobpa)kaTbCa 3Be3404Ka

(*), a cTpoka 3a Hel, byaeT coaep)xaTb CETKYy BpeMeHu (aaTty v Bpems). Ecnm
MeTKa He MMEET AaHHbIX, Nocne naeHTudunkaTopa MeTkn byaet otTobpaxaTtbCs
Haanucb "No Data".

NMpuMeyaHue: 3a4aHHbIe NONb30BaTeNIeM METKM MOryT 6bITb 06HOBEHDI
TONbKO Yepe3 nocneaoBaTenbHbI NnopT. ObpaTtuteck k Pasneny 6, Digital
Communication Interface Ha cTp. 45.

CeaHc: Korga 3anucb He BefeTtcs, otobpaxaetcs Haanucb START, a Bo BpeMsi
ceaHca 3anncK Ha 3KpaHe oTobpaxkaeTcs Hagnuce STOP.

Ecnu BbIGpaH >XypHan aBTOMaTUYECKOW 3anucu, HO 3anncb He BedeTcs,
Nosib30BaTeslb MOXKET U3MEHWUTb MHTEPBAs BbIGOPKM U 3aNyCTUTb CeaHC
3anucu. Bo BpeMsi ceaHca 3amnmcy nosib3oBaTeslb MOXET TOSIbKO OCTaHOBUTb



XXYPHAJbI
ABTOMATUHECKOE BE/JIEHVE XYPHAJIA

5.2.2

3alnCb, HUKaKUX ApPYyrunx .CIEVICTBMI‘/'I B 3TOM OKHE MN0J1b30BaTeE/lb BbIMO/IHUTb HE
CMOXET.

Monb30oBaTeNb MOXET TaKXXE BbINTU M3 3TOMO OKHA, HE BbIMOSHSS HUKaKUX
AENCTBUIA. [locTaTouHO HaxaTb knasuwy LOG (SHIFT + SAVE) wnu knasuwy
HOME (SHIFT + ENTER).

Mocne Toro, Kak ceaHC aBTOMaTMYeCKOM 3anucy byaeT 3anyLleH, Tekylee
3Ha4YeHne OCHOBHOMO NapamMeTpa B KaXX[OM aKTMBHOM KaHasne 1 ero eamHuupbl
n3mepeHns byayT 3anncbiBaTbCs Yepe3 3afaHHble MHTEpPBasibl BPEMEHW.
HWXHS9 CTpoKa OCHOBHOMO 3KpaHa 0TobpaXkaeT COCTOSIHUE XXypHana
cneaytowmM obpasomM:

LOG n hh:mm:ss

e N — 3TO KONIMYECTBO YXKe CYLLECTBYIOLIMX 3anmcei C BbIbpaHHbIM
naeHTndUKaTopoM MeTkn, a hh:mm:ss — 370 BpeMms, npowejllee ¢ Havana
CeaHca 3anucum.

O6HOBNEHME COCTOSIHMSA NMPOUCXOANT Yepe3 3aaHHble MHTEPBanbl BbIGOpKK
[AaHHOro ceaHca 3anucun. Hanpumep, ecnu nHTepsan BblIbOPKM AaHHOIO
CeaHca yka3aH paBHbIM 10 cekyHaaM, TO U 0BHOBMIEHME AAHHbIX O COCTOSIHUM
)XyYpHana Ha OCHOBHOM 3KpaHe byaeT npou3BoanTbCS Kaxkable 10 cekyHA.

Korga namsiTb, BblAeNeHHasa Ans XpaHEHMs 3an1cen XXypHana, 3arnosiHuTCs,
HaAMWCb B HMXKHEN CTPOKE OCHOBHOIO 3KpaHa uaMeHuTcsa Ha "LOG Full"

N OCTaHETCS TakoW A0 TeX Mop, Noka Mnosib30BaTeslb HE MPEKPATUT CeaHC
3anmcK, Haxas Ha knasuwy LOG (SHIFT + SAVE), a 3aTeM Ha)kaB Ha KBULLY
ENTER.

NMpuMmeuyanue: Ecnn Ha Mmogenun 524 ¢ AByMS aKTUBHbLIMW 30HAAMWN BeAeTCS
3anuncb AaHHbIX C MHTEPBAIOM BbIOOPKKM 1 cekyHaa, BTOpoW 6/10K AaHHbIX
6yaeT nponyckaTbCs NPUMEPHO Kaxkable TPW CeKyHAbl, YTO6bl NonyyaTb
YHUKanbHbIA HAabop AaHHbIX B KaXA0M 3anvcu XxypHana. Korga nHtepsany
Bbl6OpKKM Npubopa NprcBanBaeTcs 3Ha4YeHe Auto, MPMMEHSIOTCS NapaMeTpbl
pexunmMa 6bIcTporo ckaHnmposaHus. ObpatuTtech K Tabnuue 15 Ha cTp. 21
"XapakTepucTukm pexkuma bbICTporo ckaHnposaHus" n Tabnuue 16 Ha cTp. 21
"MHTepBan BbIGOPKM MO KaXkAOMYy KaHany B cekyHaax"

OTnpaBKa AaHHbIX U3 )XYpPHaJia aBTOMaTUUYECKOM 3anucK Ha
KOMnbloTep

[laHHble 13 3anMcen Noa OAHOM MM BCEMU METKAMM MOTYT 6biTb BbIrpY>XEHbI
yepes nocneaoBaTenbHbIA MOPT Ha KOMMNblOTEp. [nst TOro, YTobbl BbIrpY3uUTb
[aHHbIE Yepe3 nocneaoBaTesbHbIM NOpPT, NpUbop A0MKEH 0TOBpasnTb
OCHOBHOW 3KpaH, @ CeaHcC 3anucy Jo/KeH ObITb BbIK/OYEH (He BeAeTCS
3anuncb UM NOCTpoeHue rpaduka). Toraa Nonb30BaTelb MOXKET HaXaTb
knasuwy RECALL, a 3ateM knasuwy NEXT, 4uTobbl Bblgenutb NyHKT Send Logs
(OTnpaBka >ypHana) 1 HakoHeL, HaxxaTb ENTER.

Ha cnepytowwem akpaHe nonb3oBaTeslb CMOXET BblbpaTb AN BbIrPY3Ku
KOHKPETHbI MAEHTUDUKATOP METKMU UK BblbpaTb BCe METKM cpasy. [Ans
Bbl6Opa MCMONb3yNTE KNaBULLIKM CO CTPENIKaMy BEPX U BHU3.
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5.2.3 ®opmMarT BbIrpy3ku AaHHbIX

Kaxkaasi CTpoka AaHHbIX COAEPXUT yKa3aHHbIM MOb30BATENIEM UK
Ha3HaYeHHbIM MO YMOMYaHWUIO MAEHTUMUKATOP METKM, HOMEp KaHana,
3Ha4yeHMe OCHOBHOIO MokKasaTtens ¢ eAuHULAMU N3MEpPEHUs, a TaKxke

AaTy v Bpems. [pnMeyaHue: MeTka BpeMeHn AOCTYMNHa TONbKO B MOAENM
1524. Ecnun BO BpeMsi ceaHca 3anmcu 6ol akTUBEH TONTbKO OAMH KaHasl, no
nocneaoBaTe/ibHOMY NOPTY MepefatoTca TONbKO AaHHbIE aKTUBHOIO KaHarna.
Ecnu xe akTMBHbI 06a KaHana, 3anMcu Ans Kaxaoro U3 KaHasnoB Ha BbIXOAE
6yayT pa3nuuatbcs. B HMKecneayoweM npMmepe nokasaH BbIxogHon dopMat
AN ABYX aKTUBHbIX KaHas10B:

DATA_25,1, 22.676, C, 15:19:42,2008-05-24
DATA_25,2, 23.245, C, 15:19:44,2008-05-24
DATA_25,1, 23.220, C, 15:19:46,2008-05-24
DATA_25,2, 23.260, C, 15:19:48,2008-05-24
DATA_25,1, 22.765, C, 15:19:50,2008-05-24
DATA_25,2, 23.263, C, 15:19:52,2008-05-24

Kaxxgoe none AaHHbIX OTAENEHO 3ansToW, @ KaXkaas 3anuncb 3aBepLiaeTcs
KoMaHaou nepeHoca kapeTtku (CR) n HoBou cTpoku (LF). Bonee noapobHas
MHGOpMaLMs 0 NPOTOKONAX NOCNEA0BATENBLHOMO NopTa Coaep)aTcs B
pa3aene "Digital Communications Interface".

5.2.4 YpaneHuegaHHbIX U3 )XYPHaJia aBTOMAaTUUECKOW 3anucu

3Ta DYHKUMA NO3BONSIET NONb30BATENO YAANSATb (hasbl AaHHbIX

XypHana, Bblbupas nyHKT Delete Logs (YAanuTb XypHasbl) B MEHIO

RECALL. MNonb3oBaTenb MOXET yAaNUTb KOHKPETHbIN palin, yka3aB ero
naeHTUGUKaTop MeTKn, nnn Bce Gannbl cpasy. BoibpaTb yaansembii gain
MOXXHO MpKY MOMOLLM KNaBuL CO CTpesikaMun BepX U BHU3. o yMon4YaHuio
npubop yaansieT Bce dannbl. MNone Toro, kak yaansemble ¢aiinibl BbibpaHbl,
Ha)xmMuTe ENTER yT06bl YyaanuTb nx. MNpnbop nonpocuT nonb3oBaTens
NOATBEPANTb YAANEHWE 1 Toraa nosib3oBaTtesb A0/MHKEH MOBTOPHO HaXaTb
ENTER uT06bl yaanutb dannbl nnm NEXT 4Tobbl OTMEHUTH OMNepaLuto.
Monb3oBaTeNb TAKXE MOXET B JI060€ BpeMS BbIMTU U3 MEHIO U BEPHYTLCS Ha
OCHOBHOW 3KpaH, Haxas knaBuwy RECALL nnn HOME (SHIFT + ENTER). JT1a
(YHKUMS OOCTYMNHA TONbKO B Mogenu 1524,
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Digital Communication Interface

This chapter is not translated.

The 1523/24 handheld readout is capable of communicating with and being controlled
by an external device through the RS-232 digital interface.

With a digital interface, the instrument may be connected to a computer. This allows
the user to obtain measurement data and control operating conditions. The RS-232
serial interface allows serial digital communications over fairly long distances. With
the serial interface, the user may access any of the functions, parameters and settings
discussed in this section. The 9940 software that came with the unit is available to
assist in the communications interface. Refer to the documentation included on the
software CD for additional information.

Special Note on Using grounded and bare junction thermocouples with
RS-232:

Special precautions should be taken when using RS-232 communications with the
1523/24 and a grounded thermocouple or bare junction thermocouple. A grounded
thermocouple has its measurement junction electrically connected to a conductive
sheath and a bare thermocouple has an exposed measurement junction. Both
thermocouple configurations may expose the circuit to potential ground loops and
electrical interference when the 1523/24 is connected to a personal computer through
an RS-232 cable. The effect may vary from setup to setup depending on the computer
and the overall system.

Ground loops and electrical interference may result in inaccurate measurements if
proper precautions are not taken. These precautions involve breaking an undesired
electrical connection to ground or to the computer. The following are examples of
precautions that may be taken:

1. Use the 1523/24 demand log and auto log functions to avoid connecting to a
computer when using grounded junction or bare junction thermocouples. Once
the readings are complete, connect the RS-232 cable and upload the data to the
personal computer.

2. Use an optically coupled isolator that is connected between the personal
computer and the RS-232 cable to the 1523/24. The Isolator breaks the
electrical ground loop by only communicating data, using light. Refer Section
1.8 for contact information to purchase the Isolator or if you have any further
questions.

3. Use a laptop computer running on its battery without an AC adapter. This may
provide enough isolation to minimize the grounded thermocouple measurement
errors. The user should test this scenario by taking measurements with and
without the RS-232 cable connected to the 1523/24.
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6.1

6.1.1

6.1.2

6.1.3

Wiring
The serial communications cable attaches to the instrument through the 1/8” mini-jack
connector at the top of the instrument. To reduce the possibility of electrical interface,

the serial cable should be shielded with low resistance between the connector and the
shield. It should not be much longer than is necessary. Data Upload Format

Each data field is comma delimited, and each record is terminated with a carriage
return (CR) and a new line (LF) command.

Puc. 17 RS-232 wiring

Setup

Before operation, the serial interface must first be set up by turning on the serial
port and programming the BAUD rate. This can be accessed from the main menu by
selecting SETUP Instrument.

Serial Operation

The serial communications uses 8 data bits, one stop bit, and no parity. The baud rate
is set to 9600 as the default. The user can also select 2400 baud.

Data Upload Format

Each data field is comma delimited, and each record is terminated with a carriage
return (CR) and a new line (LF) command.



Digital Communication Interface
Serial Commands by Function or Group

6.2

Command Syntax

The instrument accepts commands for setting parameters, executing functions or
responding with requested data. These commands are in the form of strings of ASCII-
encoded characters. As far as possible, the 1523/24 command syntax conforms to
IEEE-488.2 1992, SCPI 1999, with the following exceptions:

Compound commands, separated by semicolons, are not allowed.
Overlapped commands are not supported.

Processing of commands is sequential, and each command is completed before
continuing to the next command.

Probe parameters may only be queried and set on one per command basis. There is
insufficient memory available to accommodate the potentially long command strings
possible with multiple parameters per command.

The MIN, MAX, DEF, and ALL data entry options are not generally allowed.

Parsing is based only on the first 3 or 4 significant letters of a keyword, all subsequent
letters up to the next colon, space, or suffix number are ignored. The significant letters
are shown in upper case.

All commands and parameters are case insensitive. Lower case letters are changed to
upper case before processing.

Null commands (terminator only received) are ignored.

The receive buffer capacity is 96 characters after which an over run error is queued
and the buffer contents are ignored. Short form command mnemonics are shown in
upper case letters, with the additional letters required for the long form appended in
lower case. Either form is permitted.

Many commands have a mnemonic suffix, or parameter value, of 1 or 2 to specify the
probe number addressed by the command. If a command with a value of 2 is used on a
1523, which has only one probe, a command error occurs and the command is ignored.

Serial Commands by Function or Group
In this section, the commands are arranged into the following groups:

Data Logging Commands — commands to report and setup the logging data.

Calibration and Setup Commands — commands to setup the calibration of the
instrument

Measurement Commands — commands to report and setup the measure parameters of
the instrument.

Probe Setup Commands — commands to report and setup probe information.

Status and Event Commands — commands to report and setup the status of the
instrument.

System Commands — commands to report and change the system information,
communication, and password of the instrument.
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Ta6nuua 18 Commands by Function or Group

Password
Functions or SCREEN Protection Read/
Groups PARAMETER Command Group Write
Data Logging - Tag LOG:AUT:DEL <num> N/A W
Automatic (none) LOG:AUT:FREE? N/A R
(none) LOG:AUT:LAB? N/A R
(none) LOG:AUT:LAB <num> N/A W
(none) LOG:AUT:POIN? N/A R
(none) LOG:AUT:PRIN <num> N/A R
SESSION LOG:AUT:STAT? N/A R
SESSION LOG:AUT:STAT <bool> N/A w
INTERVAL LOG:AUT:TIM? N/A R
INTERVAL LOG:AUT:TIM <rate> N/A W
TAG LOG:AUT:VAL? <num> N/A R
Data Logging - TAG LOG:LAB<n>:NAME? N/A R
Common TAG LOG:LAB<n>:NAME <label> N/A w
Data Logging - (none) LOG:DEM:DEL N/A W
Demand (none) LOG:DEM:FREE? N/A R
(none) LOG:DEM:POIN? N/A R
(none) LOG:DEM:PRIN N/A R
(none) LOG:DEM:VAL? <num> N/A R
(none) LOG:DEM:STAT<n>? <num> N/A R
Display TEMP:RES DISP<chn>:RES? N/A R
TEMP:RES DISP<chn>:RES <num> N/A w
UNITS UNIT:TEMP? N/A R
UNITS UNIT:TEMP <unit> N/A W
Calibration & (none) CAL:DEV:AUTO? N/A R
Setup (none) CAL:DEV:AUTO <val> N/A W
(none) CAL<chn>:DEV:LOCK? N/A R
(none) Cal<chn>:DEV:LOCK <bool> Conditional* W
(none) CAL<chn>:DEV:LOCK:DATA? N/A R
(none) CAL<chn>:DEV:RANG:ADJ<num>? N/A R
(none) CAL<chn>:DEV:RANG:ADJ<num> <val> Conditional* W
(none) CAL<chn>:DEV:RANG:CLEA Conditional* W
(none) CAL<chn>:DEV:RANG:NUM N/A R
(none) CAL<chn>:DEV:RANG:NUM <val> Conditional* w
(none) CAL<chn>:DEV:RANG:REF<num>? N/A R
(none) CAL<chn>:DEV:RANG:REF<num> <val> Conditional* W
(none) CAL<chn>:DEV:RANG:SEL? N/A R
(none) CAL<chn>:DEV:RANG:SEL <val> N/A W
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Password
Functions or SCREEN Protection Read/
Groups PARAMETER Command Group Write
Measurement (none) CALC:AVER:CLE N/A W
(none) CALC<prb>:AVER<n>:DATA? N/A R
(none) CALC:AVER<Nn>:TYPE? N/A R
(none) FETC? <prb> N/A R
(none) MEAS? <prb> N/A R
(none) READ? <prb> N/A R
(none) SENS:DATA:MV? N/A R
(none) SENS<prb>:DATA:OHMS? N/A R
(none) SENS:DATA:RJ? N/A R
RJ SENS:RJ:STAT? N/A R
(none) SENS:RJ:TEMP? N/A R
(none) SENS:RJ:TEMP <val> N/A W
Probe Setup DATE CALC<prb>:CONV:DATE:CAL? N/A R
DATE CALC<prb>:CONV:DATE:CAL Conditional* W
<year>,<month>,<day>
(none) CALC<prb>:CONV:NAM? N/A R
(none) CALC<prb>:CONV:NAM <conv> Conditional* W
(none) CALC<prb>:CONV:PAR:CAT? N/A R
(none) CALC<prb>:CONV:PAR:VAL? <param> N/A R
(none) CALC<prb>:CONV:PAR:VAL <param>,<num> Conditional* W
(none) CALC<prb>:CONV:SNUM? N/A R
(none) CALC<prb>:CONV:SNUM <seri> Conditional* W
(none) CALC<prb>:CONV:TEST? <res>|<mv>|[,rjt] N/A R
(none) CALC:CONV:UPD N/A w
(none) CALC<prb>:CONV:IDEN? N/A R
(none) CALC<prb>:CONV:IDEN <num> Conditional* W
(none) CALC<prb>:CONV:VERS? N/A R
(none) CALC<prb>:CONV:VERS <num> Conditional* W
Status & Event (none) *RST N/A W
(none) STAT:MEAS:EVEN? N/A R
(none) STAT:MEAS:COND? N/A R
(none) STAT:MEAS:ENAB? N/A R
(none) STAT:MEAS:ENAB <num> N/A W
(none) STAT:QUES:EVEN? N/A R
(none) STAT:QUES:COND? N/A R
(none) STAT:QUES:ENAB? N/A R
(none) STAT:QUES:ENAB <num> N/A W
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Password
Functions or SCREEN Protection Read/
Groups PARAMETER Command Group Write
System - BAUD RATE SYST:COMM:SER:BAUD? N/A R
Communication BAUD RATE SYST:COMM:SER:BAUD <baud> N/A W
SERIAL PORT SYST:COMM:SER:OFF N/A W
System - (all) *IDN? N/A R
Information (none) LS N/A W
(none) SYST:SNUM? N/A R
(none) SYST:VERS? N/A R
(none) SYST:ERR? N/A R
DATE SYST:DATE? N/A R
DATE SYST:DATE <year>,<month>,<day> N/A w
TIME SYST:TIME? N/A R
TIME SYST:TIME <hour>,<minute>,<second> N/A W
System - Password | (none) SYST:PASS:CDIS N/A W
PASSWORD SYST:PASS:CEN N/A W
(none) SYST:PASS:CEN:STAT? N/A R
USER PASSWORD SYST:PASS:NEW conditional W

*indicates the command is password controlled. Reference “System - Password” section for password input.

6.4 Serial Commands - Alphabetic Listing

Each command description provides the structure (long and short format), a
description of the command purpose, a command example, an example of what
the command returns (as applicable to query commands), and notes specific to the
command. The following apply to each group of commands:
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Numeric data, specified by the mnemonic, <num>, uses ASCII characters to
represent numbers. Numbers may contain a plus or minus (‘“+’ or ‘-’) sign,
decimal point (‘.”), and exponent (‘E’ or ‘e’) with its sign. If a fractional
component is received when only an integer is required, the number is rounded
to the nearest integer without any resulting error message. The mnemonics DEF,
MIN, and MAX are often acceptable for the default, minimum, and maximum
value respectively. Unit suffixes, such as V or OHM, can be appended to
numeric parameters and are accepted without error but ignored.

Unrecognized commands or commands with incorrect syntax or invalid
parameters generate error messages in the error queue.

Upper case letters designate syntax that is required when issuing the command.
Lower case letters are optional and may be omitted.

<> indicates a required parameter.
[ ] indicates optional parameters.
() indicates a group of parameters that must be used together.
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e For query commands, specifying the MIN, MAX, or DEF parameter causes
the instrument to respond with the minimum, maximum, or default setting
respectively.

e For set commands, specifying the MIN, MAX, or DEF parameters causes the
instrument to use the minimum, maximum, or default setting respectively.

e ‘|’indicates alternate parameter values.

e <n> indicates a number is required.

e <prb> indicates a probe number (1 or 2) is required.
e <num> indicates numeric value is required.

e <bool> indicates a Boolean value (0 or 1) is required. The mnemonics OFF and
ON are also accepted for 0 and 1, respectively.

e <conv> indicates a conversion mnemonic is required.

e <param> indicates a parameter name is required.

e <seri> indicates a serial number is required.

e <unit> indicates a temperature unit is required.

e <temp> indicates a temperature °C/F is required.

e <pass> indicates a password is required.

e <port> indicates a port number is required.

e <label> indicates an eight character label is required.

e <year> indicates a four digit number is required.

e <month> indicates a one or two digit number is required.
e <day> indicates a one or two digit number is required.

e <hour> indicates a one or two digit number is required.

e <minute> indicates a one or two digit number is required.
e <second> indicates a one or two digit number is required.
e <baud> indicates a valid baud number is required.

*CLS
Clear the event registers and the error queue.

Example: *CLS

This command has no response.
*IDN?

Returns the instrument identification string that indicates the manufacturer, model
number, serial number, and firmware version.
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Example: *IDN?
Response: FLUKE,1524,23456,1.00

*RST
Set the instrument operating parameters to defined conditions.

Example: *RST

This command has no response.

CALCulate:AVERage:CLEar
Clear the statistical functions for all probes.

Example: CALC:AVER:CLE

CALCulate<prb>:AVERage<n>:DATA?

Returns the value of a statistical calculation for a given probe. The CALCulate suffix,
<prb>, specifies the probe, 1 or 2. Default to 1 if omitted. The AVERage suffix, <n>,
specifies the calculation type number as listed in Table 19 on page 75. Defaults to 1 if
omitted.

Example: CALC2:AVER1:DATA?
Response: 0.017

CALCulate:AVERage<n>:TYPE?

Returns the keyword for the specified field type number. The AVERage suffix, <n>,
specifies the calculation type number. Default to 1 if omitted.

Example: CLAC:AVER4:TYPE?
Response: STD

CALCulate<prb>:CONVert:DATE:CALibrate?

Returns the last calibration date for the specified probe. The CALCulate suffix, <prb>,
specifies the probe, 1 or 2. Defaults to 1 if omitted. The response is returned in the
format <year>,<month>,<day>.

Example: CALC1:CONV:DATE:CAL?
Response: 2000,9,22

CALCulate<prb>:CONVert:DATE:CALibrate <year>,<month>,<day>
Set the last calibration date for the specified probe.

The CALCulate suffix, <prb>, specifies the probe, 1 or 2. Defaults to 1 if omitted.

The <year> parameter is a four-digit number, 2000 to 2099.
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The <month> parameter is a one or two-digit number, 1 to 12.
The <day> parameter is a one or two digit number, 1 to 31.
Example: CALC1:CONV:DATE:CAL 2000,8,29
NOTE: This command is protected, which requires a password to set it.

Error ©-2003, “Command protected”’ is queued if the password has not been entered
with SYST:PASS:CEN

CALCulate<prb>:CONVert:NAMe?
Return the keyword of the selected conversion type for the specified probe.

The CALCulate suffix, <prb>, specifies the probe, 1 or 2. Defaults to 1 if omitted.
Available conversion types are listed in Table 20 on page 75.

Example: CALC1:CONV:NAM?

Response: CVD

CALCulate<prb>:CONVert:NAM <conv>
Set the conversion type for the specified probe.

The CALCulate suffix, <prb>, specifies the probe, 1 or 2. Defaults to 1 if omitted.

The <conv> parameter is the keyword for the conversion type as listed in Table 20 on
page 75.

To activate the new probe conversion type and update the display, the command
CALC:CONV:UPD must be sent, the probe must be removed and inserted, or the unit
power must be cycled on and off.

Example: CALC2:CONV:NAM CVD
NOTE: This command is protected, which requires a password to set it.

Error ©-2003, “Command protected”’ is queued if the password has not been entered
with SYST:PASS:CEN

CALCulate<prb>:CONVert:PARameter:CATalog?

Return the keywords of the probe characterization parameters associated with the
current conversion type for the specified probe.

The CALCulate suffix, <prb>, specifies the probe, 1 or 2. Defaults to 1 if omitted.

Each item in the response list is enclosed in double-quotes and separated from other
items by a comma. Each item indicates the keyword of a characterization parameter
for the current conversion type. If there are no parameters available for the current
conversion type, an empty string is returned.

The list of parameters depends on the selected conversion type as listed in Table 21 on
page 76.
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Example: CALC2:CONV:PAR:CAT?
Response: 66R077, CGA”’ 66B’7’ 66C’7’ CCMINOP77’ 66MAXOP7’

CALCulate<prb>:CONVert:PARameter:VALue? <param>
Return the value of the specified conversion parameter for the specified probe.

The CALCulate suffix, <prb>, specifies the probe, 1 or 2. Defaults to 1 if omitted.

The <param> parameter is the keyword of the parameter as listed in Table 21 on page
76.

Example: CALC2:CONV:PAR:VAL? RTPW
Response: 100.0145

CALCulate<prb>:CONVert:PARameter:VALue <param>,<num>
Set the value of the specified conversion parameter for the specified probe.

The CALCulate suffix, <prb>, specifies the probe, 1 or 2. Defaults to 1 if omitted.

The <param> parameter is the keyword of the parameter as listed in Table 21 on page
76.

The <num> parameter is the new value with type and range per the list in Table 21 on
page 76.

To activate the new values for the parameters MINOP and MAXOP and update the
display, the command CALC:CONV:UPD must be sent, the probe must be removed
and inserted, or the unit power must be cycled off and on.

Example: CALC2:CONV:PAR:VAL RTPW,100.0145
NOTE: This command is protected, which requires a password to set it.

Error ©-2003, “Command protected™’ is queued if the password has not been entered
with SYST:PASS:CEN

CALCulate<prb>:CONVert:SNUMber?
Return the probe serial number for the specified probe.

The CALCulate suffix, <prb>, specifies the probe, 1 or 2. Defaults to 1 if omitted.
Example: CALC2:CONV:SNUM?
Response: A 336C

CALCulate<prb>:CONVert:SNUMber <seri>
Set the probe serial number for the specified probe.

The CALCulate suffix, <prb>, specifies the probe, 1 or 2. Defaults to 1 if omitted.
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The <seri> parameter consists of up to ten characters, limited to upper case letters,
numeric digits, and the underscore * ’

Example: CALC2:CONV:SNUM A-336C

NOTE: This command is protected, which requires a password to set it.

Error ©-2003, “Command protected™’ is queued if the password has not been entered
with SYST:PASS:CEN

CALCulate<prb>:CONVert: TEST? <res>|<mv>|,rjt|
Return the calculated temperature in Celsius for the giving sensor reading.

The CALCulate suffix, <prb>, specifies the probe, 1 or 2. Defaults to 1 if omitted.
The parameter <res> is the sensor reading in ohms for PRT or thermistor.

The parameter <mv> is the sensor reading in millivolts for thermocouples, with
optional reference junction temperature <rjt> in Celsius, which defaults to 0 if omitted.

Example: CALC2:CONV:TEST? 100.0
Response: 0.0

CALCulate<prb>:CONVert:UPDate
Update the display with the latest configuration data from the probe(s).

All probe data is reread and the display(s) are updated accordingly.
Example: CALC2:CONV:UPD

CALCulate<prb>:CONVert:IDENtity?
Return the probe data structure identity number for the specified probe.

The CALCulate suffix, <prb>, specifies the probe, 1 or 2. Defaults to 1 if omitted.
Example: CALC2:CONV:IDEN?
Response: 23

CALCulate<prb>:CONVert:IDENtity <num>
Set the probe data structure identity number for the specified probe.

The CALCulate suffix, <prb>, specifies the probe, 1 or 2. Defaults to 1 if omitted.
The <num> parameter is an integer value, 0 to 255.

Example: CALC2:CONV:IDEN 23
NOTE: This command is protected, which requires a password to set it.

Error “-2003, “Command protected™” is queued if the password has not been entered
with SYST:PASS:CEN
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CALCulate<prb>:CONVert:VERSion?
Return the probe data structure version number for the specified probe.

The CALCulate suffix, <prb>, specifies the probe, 1 or 2. Defaults to 1 if omitted.
Example: CALC2:CONV:VERS?

Response: 1

CALCulate<prb>:CONVert:VERSion <num>
Set the probe data structure version number for the specified probe.

The CALCulate suffix, <prb>, specifies the probe, 1 or 2. Defaults to 1 if omitted.
The <num> parameter is an integer value, 0 to 255.

Example: CALC2:CONV:VERS 1
NOTE: This command is protected, which requires a password to set it.

Error ©-2003, “Command protected™’ is queued if the password has not been entered
with SYST:PASS:CEN

CAlLibrate:DEVice:AUTO?
Return the state of the automatic power off feature.

The response is ON or OFF.
Example: CAL:DEV:AUTO?
Response: ON

CALibrate:DEVice:AUTO <val>
Set the state of the automatic power off feature.

The <val> parameter is ON or OFF. When turned on, the timer is set to a default of 30
minutes.

Example: CAL:DEV:AUTO ON

CALibrate<chn>:DEVice:LOCK?
Return the lock status of the channel and the inserted probe if any.

The CALibrate suffix, <chn>, specifies the channel, 1 or 2. Defaults to 1 if omitted.
If no probe is inserted, the response is 0 if the channel is not locked, otherwise 1.

If a probe is inserted, the response is 0 if both the channel and the probe are not
locked; otherwise 1 if either is locked.

The CALibrate<chn>:DEVice:LOCK:DATA query may be used to obtain details of
the channel and probe locks.
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Example: CAL2:DEV:LOCK?

Response: 1

CALibrate<chn>:DEVice:LOCK<bool>
Exclusively locks the channel to the inserted probe, or unlocks either.

The CALibrate suffix, <chn>, specifies the channel, 1 or 2. Defaults to 1 if omitted.

The parameter <bool> is 1 to exclusively lock the channel to the inserted probe. No
lock takes place and error ‘-200, “Execution error’” is queued if no probe is inserted, if
the channel is already locked, or if the probe is already locked.

The parameter <bool> is 0 to unlock the channel, the inserted probe if any, or both.
If no probe is inserted, only the channel is unlocked. If either is already unlocked, no
action is taken for the unlocked item and no error is queued.

Example: CAL2:DEV:LOCK 1
NOTE: This command is protected, which requires a password to set it.

Error “-203,”Command protected”” is queued if the password has not been entered
with SYST:PASS:CEN.

CALibrate<chn>:DEVice: LOCK:DATA?
Returns the lock details of the channel and the inserted probe if any.

The CALibrate suffix, <chn>, specifies the channel, 1 or 2. Defaults to 1 if omitted.

The first item returned is the probe serial number to which the channel is exclusively
locked. If the channel is not locked, “ is returned.

The second item returned is the unit serial number to which the probe is exclusively
locked. If the probe is not locked or no probe is inserted, “” is returned.

The third item returned is the unit channel to which the probe is exclusively locked. If
the probe is not locked or no probe is inserted, O is returned.

Example: CAL2:DEV:LOCK:DATA?
Response: “ALPHA 57,7517897,2

CALibrate:DEVice:RANGe:ADJust<num>?

Return the calibration offset from the reference value for a calibration point of the
preselected range.

The ADJust suffix, <num>, specifies the calibration point, 1 to the number set with the
associated command CAL:DEV:RANG:NUM. If omitted, offset values for all points
are returned, separated by commas.

The range must have been preselected with the command
CAL<chn>:DEV:RANG:SEL.
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The response is expressed in ohms or millivolts depending on the range being
calibrated.

Example: CAL:DEV:RANG:ADJ2?
Response: .107

CALibrate:DEVice:RANGe:ADJust<num> <val>

Set the calibration offset from the reference value for a calibration point of the
preselected range.

The ADJust suffix, <num>, specifies the calibration point, 1 to the number set with the
associated command CAL:DEV:RANG:NUM. Defaults to 1 if omitted.

The range must have been preselected with the command
CAL<chn>:DEV:RANG:SEL.

The parameter <val> is the offset value expressed in ohms or millivolts depending on
the range being calibrated.

Example: CAL:DEV:RANG:ADJ2 -.065
NOTE: This command is protected, which requires a password to set it.

Error °-203,”Command protected”” is queued if the password has not been entered
with SYST:PASS:CEN.

CALibrate<chn>:DEVice:RANGe:CLEar

Reset all calibration points for the preselected range of the specified channel to
defaults.

The CALibrate suffix, <chn>, specifies the channel, 1 or 2. Defaults to 1 if omitted.

The range must have been preselected with the command
CAL<chn>:DEV:RANG:SEL.

All calibration points are set to a gain of one and an offset of zero.
Example: CAL:DEV:RANG:CLE
NOTE: This command is protected, which requires a password to set it.

Error *-203,”Command protected™” is queued if the password has not been entered
with SYST:PASS:CEN.

CALibrate:DEVice:RANGe:NUMber?
Return the number of calibration points for the preselected range.

The range must have been preselected with the command
CAL<chn>:DEV:RANG:SEL.

The response is the number of calibration points in use.
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Example: CAL:DEV:RANG:NUM?

Response: 2

CALibrate:DEVice:RANGe:NUMber <val>
Set the number of calibration points to use for the preselected range.

The range must have been preselected with the command
CAL<chn>:DEV:RANG:SEL.

The parameter <val> must be 2 to 4.
Example: CAL:DEV:RANG:NUM 2
NOTE: This command is protected, which requires a password to set it.

Error “-203,”Command protected”” is queued if the password has not been entered
with SYST:PASS:CEN.

CALibrate:DEVice:RANGe:REFerence<num>?
Return the reference value for a calibration point of the preselected range.

The REFerence suffix, <num>, specifies the calibration point, 1 to the number set with
the associated command CAL:DEV:RANG:NUM. If omitted, reference values for all
points are returned, separated by commas.

The range must have been preselected with the command
CAL<chn>:DEV:RANG:SEL.

The response is expressed in ohms or millivolts depending on the range being
calibrated.

Example: CAL:DEV:RANG:REF2?
Response: 10.568

CALibrate:DEVice:RANGe:REFerence<num> <val>
Set the reference value for a calibration point of the preselected range.

The REFerence suffix, <num>, specifies the calibration point, 1 to the number set with
the associated command CAL:DEV:RANG:NUM. Defaults to 1 if omitted.

The range must have been preselected with the command
CAL<chn>:DEV:RANG:SEL.

The parameter <val> is the reference value expressed in ohms or millivolts depending
on the range being calibrated.

The reference points, 1 to the specified number, must be entered in ascending order.

Example: CAL:DEV:RANG:REF2 10.568

NOTE: This command is protected, which requires a password to set it.
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Error -203,”Command protected”” is queued if the password has not been entered
with SYST:PASS:CEN.

CALibrate<chn>:DEVice:RANGe:SELection?
Return the range presently being calibrated for the specified channel.

The CALibrate suffix, <chn>, specifies the channel, 1 or 2. Defaults to 1 if omitted.
The response is one of the keywords listed in Table 22 on page 77.

Example: CAL:DEV:RANG:SEL?

Response: LO_ OHMS

CALibrate<chn>:DEVice:RANGe:SELection <val>
Set the range presently being calibrated for the specified channel.

The CALibrate suffix, <chn>, specifies the channel, 1 or 2. Defaults to 1 if omitted.

The parameter <val> is one of the keywords in Table 22 on page 77. The value
NORMAL exits calibration mode, reconnects the inserted probe if any, and refreshes
the display.

This command sets the range to which all of the following commands apply:
CAL:DEV:RANG:CLEA
CAL:DEV:RANG:NUM
CAL:DEV:RANG:REF
CAL:DEV:RANG:ADJ
Example: CAL:DEV:RANG:SEL LO_OHMS

DISPlay<chn>:RESolution?
Return the maximum display resolution setting for the channel.

The DISPlay suffix, <chn>, specifies the channel, 1 or 2. Defaults to 1 if omitted.
Example: DISP1:RES?

Response: 2

DISPlay<chn>:RESolution <num>
Set the maximum display resolution for the channel.

The DISPlay suffix, <chn>, specifies the channel, 1 or 2. Defaults to 1 if omitted.
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Example: DISP1:RES 3

FETCh? <prb>

Return the last measurement for the specified probe, with units according to the
UNIT:TEMP setting if it is a temperature.

The <prb> parameter specifies the probe, 1 or 2. Defaults to 1 if omitted.
If there is no valid measurement available, the response is “0.0, OL”.
Example: FETC? 1
Response: 105.236

LOGging:AUTomatic:DELete <num>
Delete all entries from an auto tag number.

The parameter <num> is the tag number for which all entries are to be deleted, 1 to 25,
or 0 to delete all entries for all tags.

299

Error “-221,”Settings conflict™ is queued if the data logging storage is corrupt, or if
the automatic delete or send display is active.

Example: LOG:AUT:DEL 10

LOGging:AUTomatic:FREE?
Return the number of Auto-Log entries free, and in use by all tags.

The response consists of the number free entries, followed by the number of used
entries, separated by a comma.

Error “-221,”Settings conflict”™
Example: LOG:AUT:FREE?

Response: 3760,1126

is queued if the data logging storage is corrupt.

LOGging:AUTomatic:LABel?
Return the tag number to which the LOG:AUT:POIN, LOG:AUT:STAT, and
LOG:AUT:VAL commands presently apply.

Return a value of 1 to 25, or 0 if not set.
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Error ©-221,”Settings conflict™’ is queued if the data logging storage is corrupt.
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Example: LOG:AUT:LAB?
Response: 15

LOGging:AUTomatic:LABel <num>
Set the tag number to which the LOG:AUT:POIN, LOG:AUT:STAT, and
LOG:AUT:VAL commands presently apply.

The <num> parameter specifies tag number, 1 to 25.

999

Error ¢-221,”Settings conflict
Example: LOG:AUT:LAB 4

is queued if the data logging storage is corrupt.

LOGging:AUTomatic:POINt?
Return the number of Auto-Log entries already stored for a preselected tag number.

The tag number addressed must have been previously selected with the
LOG:AUT:LAB command.

999

Error ©-221,”Settings conflict™’ is queued if the data logging storage is corrupt, or if no
tag is selected with LOG:AUT:LAB.

Example: LOG:AUT:POIN?
Response: 28

LOGging:AUTomatic:PRINt <num>
Send all Auto-Log entries for a tag number.

The <num> parameter specifies tag number, 1 to 25.

Each data line includes the default or user defined tag name, the channel number, the
primary value and units, and the time and date. When both channels are active, records
for each channel alternate. When only one channel is active, no records are sent for the
inactive channel.

999

Error ©-221,”Settings conflict™” is queued if the data logging storage is corrupt.
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Example: LOG:AUT:PRIN 5

Response:

DATA 25,1,22.676,C,15:19:42.0,2000-05-24
DATA 25,2,9.960,K0,15:19:44.0,2000-05-24
DATA 25,1,23.220,C,15:19:46.0,2000-05-24
DATA 25,2,23.245,C,15:19:48.0,2000-05-24
DATA 25,1,22.765,C,15:19:50.0,2000-05-24
DATA 25,2,9.962,K0,15:19:52.0,2000-05-24
DATA 25,1,23.087,C,15:19:54.0,2000-05-24
DATA 25,2,23.260,C,15:19:56.0,2000-05-24

LOGging:AUTomatic:STATus?
Return the Auto-Log status for a preselected tag number

Returns a 0 if an Auto-Log session is not running, or a 1 if an Auto-Log session is
running.

The tag number addressed must have been previously selected with the
LOG:AUT:LAB command.

999

Error ©-221,”Settings conflict”’ is queued if the data logging storage is corrupt, or if no
tag is selected with LOG:AUT:LAB.

Example: LOG:AUT:STAT?

Response: 0

LOGging:AUTomatic:STATus <bool>
Set the Auto-Log status for a preselected tag number

The <bool> parameter turns auto logging on if set to 1, or off if set to 0. If another tag
is presently being logged, it is automatically stopped.

The tag number addressed must have been previously selected with the
LOG:AUT:LAB command.

299

Error “-221,”Settings conflict” is queued if the data logging storage is corrupt, if
no tag is selected with LOG:AUT:LAB, or if the LOG or any recall menu display is
active.

Example: LOG:AUT:STAT 0

LOGging:AUTomatic:TIMe?
Return the Auto-Log interval.

Returns AUTO, 1, 2, 5, 10, 30, or 60. Numeric intervals are expressed in seconds.
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999

Error -221,”Settings conflict”’ is queued if the data logging storage is corrupt.

Example: LOG:AUT:TIM?

Response: 1

LOGging:AUTomatic:TIMe <rate>
Set the Auto-Log interval.
The <rate> parameter must be one of the following values: AUTO, 1, 2, 5, 10, 30, or

60. Numeric intervals are expressed in seconds. AUTO logs unique values as often as
they are available.

299

Error ©-221,”Settings conflict”” is queued if the data logging storage is corrupt, if the
LOG menu is active, or if data logging is active.

Example: LOG:AUT:TIM 1

LOGging:AUTomatic:VALue? <pum>
Return the specified Auto-Log entry for a preselected tag number.
The <num> parameter specifies the Auto-Log entry to return. Specifying 0 returns the

first (oldest) log entry. Specifying a value greater than the number of logged points
returns the last log entry.

Each data line includes the default or user defined tag name, the channel number, the
primary value and units, and the time and date. When both channels are active, records
for each channel alternate. When only one channel is active, no records are sent for the
inactive channel.

The tag number addressed must have been previously selected with the
LOG:AUT:LAB command.

999

Error ©-221,”Settings conflict”’ is queued if the data logging storage is corrupt, or if no
tag is selected with LOG:AUT:LAB.

Example: LOG:AUT:VAL? 10

Response:

DATA 25,1,23.220,C,15:19:46.7,2000-05-24
DATA 25,2,23.220,C,15:19:46.7,2000-05-24

LOGging:DEMand:DELete
Delete all entries from the demand log.

999

Error “-221,”Settings conflict” is queued if the data logging storage is corrupt, or if
the demand recall or demand delete display is active.
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Example: LOG:DEM:DEL

LOGging:DEMand:FREE?
Return the number of demand log entries free, and in use

The response consists of the number free entries, followed by the number of used
entries, separated by a comma.

999

Error “-221,”Settings conflict” is queued if the data logging storage is corrupt.

Example: LOG:DEM:FREE?
Response: 8,17

LOGging:DEMand:POINt?
Return the number of demand log entries already stored.

299

Error ©-221,”Settings conflict
Example: LOG:DEM:POIN?

is queued if the data logging storage is corrupt.

Response: 17

LOGging:DEMand:PRINt
Send all demand log entries.

This example shows the 1524 return data. A single channel, and no time and date, are
shown on the 1523 return data.

Each data line includes the default or user defined demand log description, the channel
number, the primary value and units, and on the 1524 the time and date. When both
channels are active, records for each channel alternate. When only one channel is
active, no records are sent for the inactive channel.

999

Error ©-221,”Settings conflict”’ is queued if the data logging storage is corrupt.
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Example: LOG:DEM:PRIN

Response:
DTEST,1,22.676,C,15:19:42,2000-05-24
DTEST,2,9.960,K0,15:19:44,2000-05-24
DTEST,1,23.220,C,15:19:46,2000-05-24
DTEST,2,23.245,C,15:19:48,2000-05-24
DTEST,1,22.765,C,15:19:52,2000-05-24
DTEST,2,9.962,K0,15:19:54,2000-05-24
DTEST,1,23.087,C,15:19:56,2000-05-24
DTEST,2,23.260,C,15:19:58,2000-05-24

LOGging:DEMand:VALue? <num>
Return the specified demand log entry.
The <num> parameter specifies the demand log entry to return, 1 to 25. Specifying

0 returns the first (oldest) log entry. Specifying a value greater than the number of
logged points returns the last log entry.

The example shows the 1524 return data. A single channel, and no time and date, are
shown on the 1523 return data.

Each data line includes the default or user defined demand log description, the channel
number, the primary value and units, and on the 1524 the time and date. When both
channels are active, records for each channel alternate. When only one channel is
active, no records are sent for the inactive channel.

999

Error ©-221,”Settings conflict™’ is queued if the data logging storage is corrupt.
Example: LOG:DEM:VAL? 10

Response:

DTEST,1,125.820,C,15:19:46,2000-05-24

DTEST,2,23.220,C,15:19:46,2000-05-24

LOGging:DEMand:STATistic<n>? <num>
Return the specified demand log statistical or auxiliary value for the specified demand
log entry.

The STATistic suffix, <n>, specifies the demand log statistical type number as listed in
Table 23 on page 78. Defaults to 1 if omitted.

The <num> parameter specifies the demand log entry to return, 1 to 25. Specifying
0 returns the first (oldest) log entry. Specifying a value greater than the number of
logged points returns the last log entry.
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The example shows the 1524 return data. A single channel, and no time and date, are
shown on the 1523 return data.

Each data line includes the default or user defined demand log description, the channel
number, the requested value and units, and on the 1524 the time and date. When both
channels are active, records for each channel alternate. When only one channel is
active, no records are sent for the inactive channel.

299

Error “-221,”Settings conflict
Example: LOG:DEM:STAT2? 10

is queued if the data logging storage is corrupt.

Response:
DTEST,1,803.220,C,15:19:46,2000-05-24
DTEST,2,-157.158,C,15:19:46,2000-05-24

LOGging:LABel<n>:NAME?

Return the user defined tag name of the specified auto logging tag number, or the
demand log user defined name.

If the LABel suffix, <n>, is supplied, it specifies the auto logging tag number of the
user defined tag name to return, 1 to 25. If no user defined name has been entered for
the tag number, the default tag name DATA nn is returned.

If no suffix is supplied, the demand log user defined name is returned. If no user
defined name has been entered for the demand log, the default name DEMAND is
returned.

Error “-221,”Settings conflict”™
Example: LOG:LAB18:NAME?

Response: DATA 18

is queued if the data logging storage is corrupt.

LOGging:LABel<n>:NAME <label>
Set the user defined tag name of the specified auto logging tag number, or the demand
log user defined name.

If the LABel suffix, <n>, is supplied, it specifies the auto logging tag number of the
new name, 1 to 25.

If no suffix is supplied, the new name is saved for the demand log.

The <name> parameter can be up to 8 characters in length and can include any upper
case letters, numeric digits, and the underscore (* ).

999

Error ©-221,”Settings conflict™’ is queued if the data logging storage is corrupt.
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Example: LOG:LAB18:NAME BATH

MEASure? <prb>

Return the last measurement for the specified probe, with units according to the
UNIT:TEMP setting if it is a temperature.

The <prb> parameter specifies the probe, 1 or 2. Defaults to 1 if omitted.
If there is no valid measurement available the response is “0.0,0L”.
Example: MEAS? 1
Response: 0.127

READ? <prb>

Return the last measurement for the specified probe, with units according to the
UNIT:TEMP setting if it is a temperature.

The <prb> parameter specifies the probe, 1 or 2. Defaults to 1 if omitted.
If there is no valid measurement available the response is “0.0,0L”.
Example: READ? 2
Response: 55.011

SENSe<prb>:DATA:MV?
Return the present direct or thermocouple millivolt reading for the specified probe.

The SENSe suffix, <prb>, specifies the probe, 1 or 2. Defaults to 1 if omitted.

The response is expressed in millivolts. If there is no valid measurement available the
response is “0.0,0L”.

If the presently selected input type is not millivolts or thermocouple, there will be no
response and error ‘-221,"Settings conflict"” will be queued.

Example: SENS2:DATA:MV?
Response: 7.356895

SENSe<prb>:DATA:OHMS?
Return the present direct, PRT, RJ, or thermistor ohms reading for the specified probe.
The SENSe suffix, <prb>, specifies the probe, 1 or 2. Defaults to 1 if omitted.

The response is expressed in ohms. For a thermocouple probe, the response is the
reference junction ohms value. If there is no valid measurement available the response
is “0.0,0L".

If the presently selected input type is millivolts, there will be no response and error
¢-221,"Settings conflict"” will be queued.
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Example: SENS2:DATA:OHMS?
Response: 100.45

SENSe:DATA:RJ?

Return the present internal or external reference junction temperature reading for the
specified probe.

The response is expressed in degrees Celsius.

If the presently selected input type is not millivolts or thermocouple, there will be no
response and error ‘-221,"Settings conflict"” will be queued.

Example: SENS:DATA:RJ?
Response: 23.568

SENSe:RJ:STATe?
Return the state of the reference junction for a given probe.

The response is OFF (no compensation), ON (automatic internal compensation), or
EXT (external compensation). If EXT is selected, the SENS:RJ:TEMP command must
be used to set the external compensation temperature.

Example: SENS:RJ:STAT?
Response: EXT

SENSe:RJ:TEMPerature?
Return the external reference junction temperature for a given probe.

The response is expressed in degrees Celsius.
Example: SENS:RJ: TEMP?
Response: 22.731

SENSe:RJ: TEMP <val>
Set the external reference junction temperature for a given probe.

The parameter <val> is expressed in degrees Celsius, and may range from -10C to
60C.

Example: SENS:RJ:TEMP 23.123

STATus:MEASure:EVENt?

Read and clear the Measurement Event Register, indicating whether or not a new
measurement is available to be read.
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The bit assignments are as follows:

bit 0: probe 1 new measurement
bits 1 to 7:  not used
bit 8: probe 2 new measurement

bits 9 to 15:  not used
Example: STAT:MEAS?
Response: 257

STATus:MEASure:CONDition?

Return the Measurement Condition Register, indicating whether or not measuring is
active.

The bit assignments are the same as for STATus:MEASure?
Example: STAT:MEAS:COND?
Response: 257

STATus:MEASure:ENABIle?

Return the Measurement Event Enable Register.

The bit assignments are the same as for STATus:MEASure?.
Example: STAT:-MEAS:ENAB?

Response: 0

STATus:MEASure:ENABle <num>
Set the Measurement Event Enable Register.

The <num> parameter specifies the event enable bits which are to be set, 0 to 65535
decimal. The bit assignments are the same as for STATus:MEASure?

Example: STAT:MEAS:ENAB 257

STATus:QUEStionable:EVENt?
Read and clear the Questionable Event Register, indicating any measurement
warnings.

The bit assignments are as follows:

bit 0: probe 1 not inserted
bit 1: probe 1 measurement under range
bit 2: probe 1 measurement over range

bit 3: probe 1 EEPROM fault (bad checksum or
version number is not supported)
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bit 4: probe 1 locked
bits 5 to 7:  not used
bit 8: probe 2 not inserted
bit 9: probe 2 measurement under range
bit 10: probe 2 measurement over range

bit 11: probe 2 EEPROM fault (bad checksum or
version humber is not supported)

bit 12: probe 2 locked
bits 13 to 14: not used
bit 15: Data logging EEPROM initialization failure

Example: STAT:QUES?
Response: 256

STATus:QUEStionable:CONDition?

Return the Questionable Condition Register, indicating any measurement warning
conditions.

The bit assignments are the same as for the STATus:QUEStionable?.
Example: STAT:QUES:COND?
Response: 256

STATus:QUEStionable:ENABIle?
Return the Questionable Event Enable Register.

The bit assignments are the same as for STATus:QUEStionable?
Example: STAT:QUES:ENAB?

Response: 0

STATus:QUEStionable: ENABle <num>
Set the Questionable Event Enable Register.

The <num> parameter specifies the event enable bits which are to be set, 0 to 65535
decimal. The bit assignments are the same as for the STATus:QUEStionable?.

Example: STAT:QUES:ENAB 1799

SYSTem:COMMunicate:SERial: BAUD?
Return the present serial port baud rate setting.

The response is the present baud rate setting.
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Example: SYST:COMM:SER:BAUD?
Response: 9600

SYSTem:COMMunicate:SERial: BAUD <baud>
Set the serial port baud rate.

The <baud> parameter is the new baud rate, 2400 or 9600.

After this command is sent, the remote program must switch to the same baud rate for
all commands sent to the unit.

Example: SYST:COMM:SER:BAUD 2400

SYSTem:COMMunicate:SERial: OFF
Turn off the serial port.

After this command is sent, the unit will not respond to any further commands. The
port control item on the Instrument Setup screen of the unit must be used to turn the
serial port back on.

Example: SYST:COMM:SER:OFF

SYSTem:DATE?
Return the date.

The response is returned in the format <year>,<month>,<day>.

This command is only available in the model 1524, and results in a command error if
used with the model1523.

Example: SYST:DATE?
Response: 2000,9,22

SYSTem:DATE <year>,<month>,<day>
Set the date.

The <year> parameter is a four-digit number, 2000 to 2099.
The <month> parameter is a one or two-digit number, 1 to 12.
The <day> parameter is a one or two-digit number. 1 to 31.

This command is only available in the model 1524, and results in a command error if
used with the model1523.
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Example: SYST:DATE 2000,8,29

SYSTem:ERRor?

Return a system error message if any are present in the system error queue, otherwise
it returns 0,”No error”.

The error queue may contain up to ten messages. The messages are reported in the
order in which they occurred. Reading a message from the queue removes the message
so that the next message can be read. If more than ten errors occur before being read,
the most recent is replaced by -350,“Queue overflow”. Possible error messages are
listed in Table 24 on page 78.

Example: SYST:ERR?

Response: 0,”No error”

SYSTem:PASSword:CDISable
Disable access to password protected commands.

Example: SYST:PASS:CDIS

This command has no response.

SYSTem:PASSword:CENable <pass>
Enable access to password protected commands.

The <pass> parameter is the present password.
Example: SYST:PASS:CEN 1234

This command has no response.

SYSTem:PASSword:CENable:STATe?
Return present state of password protection.

The response is 0 if password protection is disabled, or 1 if it is enabled.
Example: SYST:PASS:CEN:STAT?

Response: 0

SYSTem:PASSword:NEW <pass>
Set new password.

The <pass> parameter is the new password. It can be up to 10 characters in length and
can include any upper case letters, numeric digits, and the underscore (* ).

The default password at time of shipping is 1234.
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Example: SYST:PASS:NEW 4321
This command has no response.
NOTE: This command is protected, which requires a password to set it.

Error ©-203,”Command protected”” is queued if the old password has not been entered
with SYST:PASS:CEN.

SYSTem:SNUMber?
Return the device serial number.

If the serial number has not been set at the factory, a 0 is returned.
Example: SYST:SNUM?
Response: 509002

SYSTem:TIME?
Return the current system time in 24 hour format.

The response is returned in the 24 hour format, <hour>,<minute>,<second>.

This command is only available in the model 1524, and results in a command error if
used with the model1523.

Example: SYST:TIME?
Response: 18,43,23

SYSTem:TIME <hour>,<minute>,<second>

Set the current system time.

The <hour>, <minute>, and <second> parameters must all be supplied.
The <hour> parameter is a one or two-digit number, 0 to 23.

The <minute> parameter is a one or two-digit number, 0 to 59.

The <second> parameter is a one or two-digit number 0 to 59.

This command is only available in the model 1524, and results in a command error if
used with the model1523.

Example: SYST:TIME 18,43,23

SYSTem:VERSion?
Return the SCPI version number.
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Example: SYST:VERS?

Response: 1999.0

UNIT:TEMPerature?
Return the temperature unit.

The response is either C for Celsius or F for Fahrenheit.

Example: UNIT:TEMP?

Response: C

UNIT:TEMPerature <unit>

Set the temperature unit.

The <unit> parameter is either C for Celsius or F for Fahrenheit.

Example: UNIT:-TEMP C

Ta6nuua 19 Statistical Types

Number | Type Keyword
1 Maximum MAX
2 Minimum MIN
3 Average AVE
4 Standard Deviation STD
5 Delta X DX
6 Delta T DT

Ta6nuua 20 Probe Conversion Types

Probe Conversion Keyword
PRT ITS90 ITS
ITS90-5 ITS5
CvD CvD
PT100 RPRT
Resistance TRES
Thermistor Polynominal R(T) TRES
Resistance RTHM
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Probe Conversion Keyword

Thermocouple Millivolts \'J
B B
C C
E E
] ]
K K
L L
M M
N N
R R
S S
T T
u u

Ta6bnuua 21 Probe Characterization Parameters

Conversion Keyword | Value

ITS90 RTPW Double Floating Point
A Double Floating Point
B Double Floating Point
C Double Floating Point
D Double Floating Point
A4 Double Floating Point
B4 Double Floating Point
MINOP Integer, °C
MAXOP Integer, °C

ITS90-5 RTPW Double Floating Point
A Double Floating Point
B Double Floating Point
C Double Floating Point
A Double Floating Point
B5 Double Floating Point
MINOP Integer, °C
MAXOP Integer, °C

CVvD RO Double Floating Point
A Double Floating Point
B Double Floating Point
C Double Floating Point
MINOP Integer, °C
MAXOP Integer, °C
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Conversion Keyword | Value
PT100 RO Double Floating Point
MINOP Integer, °C
MAXOP Integer, °C
Resistance MINOP Integer, Q
MAXOP Integer, Q
Polynomial BO Double Floating Point
R(T) - -
B1 Double Floating Point
B2 Double Floating Point
B3 Double Floating Point
MINOP Integer, °C
MAXOP Integer, °C
Thermocouple, | MINOP Integer, mV
mV
mV MAXOP
Thermocouple, | CO Double Floating Point
other
other Cc1
C2 Double Floating Point
C3 Double Floating Point
BO Double Floating Point,
internal RJ only
B1 Double Floating Point,
internal RJ only
B2 Double Floating Point,
internal RJ only
B3 Double Floating Point,
internal RJ only
RITYPE 0 external, 1 internal
RITEMP Double Floating Point,
External temperature,
°C
MINOP Integer, °C
MAXOP Integer, °C

Ta6bnuua 22 Calibration Range Identifiers

Range Keyword
Normal operation NORMAL
Millivolts calibration MV
Reference junction calibration RJ_OHMS
Very Low Ohms calibration L75_OHMS
Low Ohms calibration LO_OHMS
Medium Ohms calibration MED_OHMS
High Ohms calibration HI_OHMS
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Ta6bnuua 23 Demand Log Statistical Types

Number | Type
1 Maximum
2 Minimum
3 Average
4 Standard Deviation
5 Auxiliary Value

For all query commands, when an error is detected and an error message is placed in
the queue, no response is returned for the query.

For all action commands, when an error is detected and an error message is placed in
the queue, no action is taken.

If a thermocouple is inserted into channel 2, all commands except the SYST:ERR
query command place the error ‘-221, “Settings conflict”’ in the queue. This action
complements the full lockout of all the keypad keys in this same circumstance.

Error messages are retrieved from the queue using the SYST:ERR query.

Ta6bnuua 24 Error Messages

Number Message
0 "No error"
-100 "Command error"
-200 "Execution error"
-203 "Command protected"
-221 “Settings conflict”
-350 "Queue overflow"
-360 "Communication error"
-363 "Input buffer overrun"




Kanub6poBka nokasaHuii 3TaJIOHHOro TepMoMeTpa
MapameTpbl OKpyKatoLLei cpefbl NPy UCMbITaHnm

7.1

7.2

7.3

7.4

7.5

KanunbpoBKa noka3aHuii 3TaJIOHHOro TepMoMeTpa

O6wme cBepgeHns

NMPUMEMAHME: Bce Bonpocbkl No KanmMbpoBKe 3TasloHHOro TepMoMeTpa
HanpaBnanTe B aBTOPU3NPOBaHHbIA CepBUCHbIM LeHTp. (CM. Pazgen 1.8,
ABTOPM3NPOBaAHHbIE CEPBUCHBIE LIEHTPbI Ha CTp. 6.)

[aHHas npoueaypa SBNSETCS pyKOBOACTBOM obLuero nopsaka. Kaxaas
nabopaTtopusi 4O/MKHA COCTaBATb COOCTBEHHYIO Npoueaypy ncxoas u3
COBCTBEHHOIO 060PYA0BAHMS U COBCTBEHHOM NMporpaMMbl kavecTBa. Kaxaas
npoueaypa A0/HKHA COMPOBOXAATbCA aHaIM30M HEONPeAeneHHOCTH, TaKxKe
COCTaBNIEHHBLIM UCxoas U3 0bopyaoBaHNS 1 OKpYXeHus nabopatopum.

Kannbposka (C BO3MOXXHOCTbIO OTCNEXMBAHWS) 3TasIOHHONO TEPMOMETPA
1523/24 BbINONHSETCS HA 3aBoAe-n3rotoBuTeNne. ITOT Npouecc kannbposku
obecneyeH NPUHATBIMU HOPMaMK, BKIOYAs MHOXECTBO (PAKTOPOB, B/INSKOLLMX
Ha TOYHOCTb KannbpoBKM.

BBeaeHue

Y 3TaNIOHHOr0 PEe3MCTOpa M UCTOUYHMKA HanpsXKeHUs! AO/MKHa 6bITb AOCTAaTOYHO
HM3Kasi NMOrpeLLHOCTb, YTOObl COOTBETCTBOBATL BalMM YCI0BUSIM Ka/IMGPOBKM.
YCnoBus TOYHOCTM KanMBpOBKN COIEPXAT Psf 3HAUEHMI, BKItoYas
TemnepaTypHble Ko3chdUUMEHTBI U AONTOBPEMEHHOE CMelleHre. EcTb apyrue
YCNOBUSt TOYHOCTU KanMBPOBKM, KOTOpPbIE CeAyeT NPUHMMATL BO BHUMAHME.

TepMuHonorua
NMPUMEYAHME: lNMpoBepsieMoe obopyaosaHme obo3HavaeTca ganee UUT.

OcHoBoOMnoNnararouwme NpuHUMbI

Npeanonaraercs, YTo NoJsib30BaTeb 03HAKOM/IEH C PyKOBOACTBOM
nonb3oBaTesnd U TEXHUYECKUM PYKOBOACTBOM K 3Ta/IOHHbIM TEPMOMETPaM
1523/24.

Monb3oBaTenb A0MKEH 6bITb 3HAKOM C 4-MPOBOAHBLIM U 2-MPOBOAHbLIM
NOAKMIOYEHMUAMWN CONPOTUBEHNS.

[Monb3oBaTeNnb OOJ1IXKEH ObITb 3HAKOM C UCTOYHMKOM Harps»KeHu4.
MapaMeTpbl OKpYy>KaloLLel cpeabl NPy UCNbITAHUU

TemnepaTypHbIii Anana3oH: 23°C + 4°C
OTHOCUTENbHAsA BNa)XHOCTb OKpYXKatoLlen cpeabl: Huxke 60%
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KannbpoBoyHoe obopyaoBaHne

7.6 KanubposouHoe o60opynoBaHue

B npuBeaeHHbIX HUXe Tabnuuax onucaHo obopyaoBaHue, Heobxoanmoe ans
KannbpoBKK 3TANOHHBLIX TepMOMeTpPoB 1523/24. MNpueeaeHbl MUHMManbHbIE
TpeboBaHUs K XapaKTepUCTUKAM 3TASIOHHbIX PE3UCTOPOB U UCTOYHMKA
HanpshKeHWa Ans obecneyeHnst OTHOLIEHNS HeonpeaeeHHOCTU U3MEPEHNI

(TUR) 4 k 1.

Tabnuua 25 XapaktepncCTnky UcnbiTaTebHoOro 060pyaoBaHus

Knaccudpmkauus MuHuManbHoe PekomeHaoBaHHOE
o6opypoBaHue
NCTOYHUK HanpsiXeHns + 6ppm % 0,6 mkB Fluke 5700

4-NpOBOAHbIE 3TANIOHHbIE
pesncTopbI

CmM. cTonbeu "CymMmapHas
HeonpeaeneHHoCTL" B
Tabnuue X

Pe3uncTops! Vishay VHP100

4->XUNbHbIV Kabenb

Manoe conpoTusneHue,
Manas 3/4C

HenpumeHnmo

Pa3sbem Lemo

6-KOHTAKTHbIN

LEMO PAG.M0.6GL.AC39G

Ta6bnuua 26 XapakTepucTuka CTaHAapTHOrO 3TaJIOHHOMO pe3ucTopa

Usi (k=2) Us2 (k=2) Ut (k=2)
MorpewHoctb | MorpewHocts | MorpewHocTtb | MorpewHocTb
3TaJIOHHOro 3TaJIOHHOr0 | TUPUCTOPHOrO | TUPMUCTOPHOro CyMMapHas CyMMapHas
pesucropa pe3ucropa BbINPAMUTENSA | BbINPAMUTENS | MOrPelHOCTb | MOrpewHoCcTb
ConpotuBnenune | (Munn. ponm) (Om) (ppm) (Oom) (Oom) (ppm)

0 - 0,00004 - - 0,000540 -
25 28 0,0007 0,3 0,0000075 0,000700 28,0016
75 15,73 0,00117975 0,3 0,0000225 0,001180 15,7329
100 14 0,0014 0,3 0,00003 0,001400 14,0032
200 11,5 0,0023 0,3 0,00006 0,002301 11,5039
400 10,25 0,0041 0,3 0,00012 0,0041 10,2544
10000 35 0,35 0,3 0,003 0,3500 35,0013
40000 26,25 1,05 0,3 0,012 1,0501 26,2517
100000 74 7 0,3 0,03 7,0001 70,0006
300000 70 21 0,3 0,09 21,0002 70,0006
500000 70 35 0,3 0,15 35,0003 70,0006
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CyMmmMapHas
MOrpewHocTb
3Ta/IOHHOro
HanpshkeHune MB HanpsbkeHus (MB)

-10 0,00125
0 0,00110
25 0,00145
75 0,00210

Ta6nuua 27 XapaKTepucTvKa CTaHAAPTHOrO 3Ta/IOHHOMO HaMPSHKEHUS




KanubpoBka NoKa3aHMWi 3TaJIOHHOro TepMoOMeTpa
PyyHasa kannbpoBka

7.7 PyuyHas kanubpoBka

7.7.1 O6wune cBeaeHmns

[laHHas npoueaypa 06pncoBbIBAET NPOLIECC PYYHOW KannbpoBkuy,
NPUBAMKEHHBIN K TOMY, KOTOPbIN UCMONb3YeTCs ANs KannbpoBKM 3TaNOHHOIO
TepMOMeTpa Ha 3aBoge. [onb3oBaTenb A0/MKEH NOACTPOUTL NPoLecc
Kanmbposku nog TpeboBaHms cOBCTBEHHbIX MPOLECCOB M NPOM3BOACTBA.
Huxecneaytowme 610K-CXeMbl KpaTKO ONUCLIBAIOT NpoLecc.
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[MoprotoBka
ncnbiTaTensbHOro
obopynoBaHus

BuayanbHbiv
0OCMOTP

Hy>kHbI AaHHbIe,

Habnwaaemble >——na
[0 Hayana noBepku

[aHHble, HabnogaeMble
[0 Hayarna noeepku

HeT
v v
3apaHue Toyek [aHHble TecTa,
oTcyeTa u 44— Habnogaemble 0o
cbpoc cornacoBaHHbIX Havarna noBepku
3Ha4YeHun

I'Ionyqume AaHHbIX
cornacosaHusa

PacuyeT HoBbIX
COornacoBaHHbIX
3Ha4YeHUMn

[aHHble,
Habnogaemble
nocrie OKoOH4YaHus
NMoBEPKU

3aBepLueHo

Puc. 18 bnok-cxema py4Hoi KanmbpoBKu
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7.7.2

7.7.2.1

7.7.2.2

7.7.3

7.7.3.1

7.7.3.2

7.7.4

Mpoueaypa Ucnosib3oBaHUsA AaHHbIX Npeabigyulei KaImbpoBKu

[laHHble 40 KannMbpoBKM MCMONL3YIOTCS ANS OnpeaeneHns COOTBETCTBUS
rokasaTenen u pesynbTaToB M3MEPEHUI, MNONYYEHHbIX BO BPEMSI NMpeablayLLen
KanMbpoBKM, 3aAaHHbIM XapaKTEPUCTUKAM. DTN AaHHbIE TAKXKE UCMOb3YOTCS
ANs onpeaeneHne BenmumHbl "apenda” (HaCKOMbKO M3MEHSIETCS TOYHOCTb CO
BpeMeHeM), KOTOpPOMy noageprcs npubop.

MapameTpbl npeabiayLlen KaimbpoBku

3anucb NapaMeTpoB NpeablayLleil KannbpoBKM NMO3BOJISIET NOSb30BATENIO
CPaBHUTb TEKYLLME NMapaMeTPbl C NapaMeTpaMun, KOTopble BblIN YCTaHOBEHDI
BO BPeMs NMPOLLION KaMbpoBKHy.

[aHHble npeabiayulei KaNnMbpoBKU

[laHHble, NosTlyYaeMble Ha 3TOM Luare, No3BOJIAIOT NMOJb30BaTESNO CPAaBHUBATb
pe3ynbTaThbl C NpeablayLen KanMbpoBKOM.

Mpoueanypa cornacoBaHusA

Mpoueaypa cornacoBaHnsl NPUBOAUT AMANA30HbI 3TAa/IOHHOrO TEPMOMETPaA
K Habopy 3apaHee U3BECTHbIX 3TANIOHHbIX HANPSXXEHUA U CTaHJapTaM
COMPOTUB/IEHNS. PenepHble TOUKM U 3HAYEHWUS MOMPaBOK B HUX
cbpacbiBatoTCs.

[aHHble TecTa Ha cornacosaHue

Koraa penepHble Touku 6yayT yCTaHOB/EHbI, @ UX MONPaBOYHbIE TOUKM
06HyneHbI, cneayeT cobpaTh AaHHbIE B KaXA0W KaMbpoBOYHOM TOUKE
Ka)kaoro AnanasoHa HanpsiKeHU 1 COnpOTUBNEHUN.

PacueT HOBbIX NOMNpPaBOK

[laHHble, NoNny4YeHHbIe B TECTE Ha COrnlacoBaHUe, NCMOJb3YOTCA AN pacyeTa
B KaXX[IOM M3 Anana3oHOB HOBbIX 3Ha4YeHMI nonpaBok (ADJ), OCHOBaHHbIX Ha
OLIMBKax B KOHKPETHbIX KanMbpOBOYHbIX TOYKAX.

[daHHble nocne KanmbpoBKu

CnenyeT cobpaTb AaHHbIE U3 KaXXA0MN KaniMbpoBOUHOM TOUKM ANIS KaXXAoro
13 AMANa30HOB HAMPSHXKEHUA U COMPOTUBIEHNS, YTOBbI CPABHUTL C
XapaKTepUCTMKaMn TOYHOCTU. CTaHAaPTHOE OTK/IOHEHUE M3MEPEHUIA
PACCUMTBLIBAETCS A1 TOrO, YTObbl Y6eanTbCs B MX COOTBETCTBMM 3alaHHbIM
XapaKTEPUCTMKAM.

83



1523, 1524 Reference Thermometer
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7.8

7.8.1

7.8.2

7.8.3

7.8.4

7.9

NMoaroToBka K KaIMGpOBKe 3Ta/ZIOHHOIro TEpMOMETpa

MocnepoBaTtenbHas CBA3b

AkTnBMpynTEe nocnepoBaTenbHbi nopT UUT, HaxxaB knasuwy SETUP.
Haxkmmte NEXT uTobbl Bbigenntb NyHKT Select Instrument (Beibop npubopa),
a 3aTeM HaxmuTe ENTER. HaxumanTte NEXT noka He oTobpasnTcs Haanuch
Serial Port (MocnegoBaTenbHbIM NOPT). KnaBuwamm BBepx/BHU3 Bbibepute On
(Bkn.) n Haxxmmute ENTER. Haxxmute SETUP nnn HOME 4To6bl BEpHYTLCA Ha
OCHOBHOW 3KpaH.

KabenbHaa cucrema

Mcnonb3yiTe kKopoTkui (<1 MeTpa) YeTblpexnpoBoaHbiv kabenb n3 UUT ans
3TasIOHOB HAMpsXXeHUs 1 conpoTmeneHns. Kabenn aomkHbI NOAKII0YATLCS K
pa3beMy Lemo, KOTOpbIA He COAEPXKUT MUKPOCXEM MAMSTH.

YeTblpexnpoBoAgHOE COeANHEHNS CONPOTUBEHUSI MCNOSIb3YET KOHTaKTbl 1 1 2
Ha OAHOW CTOPOHE 3Ta/IOHHOrO PE3NCTOPa U KOHTaKTbl 3 U 4 Ha ApYrou.

Ans KanMbpoBKM HANPSXKEHUS MOAK/TOUYUTE K UCTOYHUKY HaMNpsKeHUs
TOSIbKO KOHTaKTbl 2 U 3. KOHTaKT 3 3TO NOMOXUTENbHAs KNEMMA, @ KOHTaKT
2 — OTpUUATENbHbIN.

TecT conpoTUBIEHNS 3TANIOHHOMO Cras TepMonapbl NCNOJSIb3YET KOHTaKThI

1 1 4, K KOTOPbIM MOAK/OYAETCA 3TANIOHHbLIN pe3ncTop Ha 10 kKOM. [ins
3TOro Tecta HeobxoaMMo ToNbko ABa nposoaa; HE NMOAKNKOYAUTE apyrue
KOHTaKTbI.

Pe)>xuM ckaHMpoBaHUSA

CneayeT BbIK/TIOUYNTb PEXUMbI BbICTPOro CKaHMPOBaHMS U AaBTOMAaTUYECKOro
BbIkNto4YeHns Ha UUT. ObpaTtuTechb K MeHI0 HacTpoek npubopa.

Apantep nepeMeHHOro Toka

UUT MoxHO KannubpoBaTb Kak ¢ 6/T0KOM NUTAHUS NepeMeHHOro Toka, Tak u
6e3 Hero. HaunHas npoueaypy KanmbpoBKKM C UCNOb30BaHNEM MUTAHUS OT
6aTapel, ybeamtecb B TOM, 4YTO 6aTapen cBexue.

Mpouecc pyyHoOn KannbpoBKKu

MPUMEYAHME: 1. 1523/24 TecTnpyeTcs 1 KanmbpyeTcs npy NOMOLN HUXKE
NpYBEAEHHBIX TECTOB, BbIMOJHSIEMbIX B YKa3aHHOM NOCNef0BaTeIbHOCTY.
MoapobHOCTN NPOBEAEHNS KaXXAO0r0 U3 TECTOB MOXHO HaUTK B NOCNEAYHOLWMX
pasgenax 3Toro AOKYMeHTa.

2. MNapaMeTpbl TECTOB, UX MPOAOC/IKUTENBHOCTL U BPEMS BblAEPXKKM, @ TAKXe
Apyras noapobHas MHhOpMauns COAEPXUTCH B PACMOSTIOKEHHBIX HUXKE
Tabnunuax xapakTepucTuk.



KanubpoBka NoKa3aHMWi 3TaJIOHHOro TepMoOMeTpa
lMpouecc py4HON KanmbpoBKu

Ta6nuua 28 HacTpoiikn 1 napamMeTpbl TECTOB Ha TOYHOCTb 1523/24

dTanoHHoe
conpoTuBieHne Bpems
Awnana3oH (HOoMMHanbHoe) BbIEPXXKUN MorpewHocTb Crta. oTKII.
COMpOTUBJIEHUS (Om) (cek.) Bbi6bopka (£Om) norp. (£Om)
L75_OHMS 0 20 40 0,002 0,0005
25 20 40 0,003 0,00075
75 20 40 0,005 0,00125
LO_OHMS 75 20 40 0,005 0,00125
100 20 40 0,006 0,0015
200 20 40 0,01 0,0025
400 20 40 0,018 0,0045
MED_OHMS 200 20 40 0,52 0,13
400 20 40 0,54 0,135
10k 20 40 1,5 0,375
40k 20 40 4,5 1,125
HI_OHMS 40k 20 40 12,0 3,0
100k 20 40 30,0 7,5
300k 20 40 90,0 22,5
500k 20 40 150,0 37,5
RJ_OHMS 10k 20 40 5,0 1,25
Tabnuua 29 HacTpoiiku 1 NapamMeTpbl TECTOB Ha TOYHOCTb 1523/24 — HanpsbkeHne
dTanoHHoe
HanpshkeHue Bpems
(HOMMHanbHOE) BbIAEPXKU MorpewHocTb Cta. oTKI.
(mMB) (cek.) Bbi6bopka (£mMB) norp. (+ MB)
-10 20 40 0,0055 0,00138
0 20 40 0,005 0,00125
25 20 40 0,0063 0,00156
75 20 40 0,0088 0,00219
7.9.1 poueaypa
7.9.1.1 BwusyanbHbliA OCMOTP

MpousBeanTe BU3yasnbHblii ocMoTp UUT Ha npeaMeT Hannumst pusmndecknx
noBpexaeHuin. Ecnm obHapyxaTcst NpobneMbl, UCNpaBbTe MX NPEXae, Yem
NPOAO/IHKUTb TECTUPOBAHME, 06PaTUTECH B aBTOPM30BaHHbI CEPBUCHBDI

LEHTp ANsi NPOBEAEHNS PEMOHTa UM MOBTOPHOM KanmMbpoBKM 0 TOro, Kak
NPOAC/HKUTL NpoLieaypy.
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7.9.1.2 NapameTtpbl kKanubpoBku 1523/24 (npeabiayLuen)

MAPUMEYAHME: Echm aaHHble npoLwnon kanmbpoBkn 1523/24 He coxpaHeHb!,
MOXXHO MPOMNyCTUTb pa3aen O Npoueaype CornacoBaHUS.

Ecnn B npouecce kannbpoBku HeobxoanMo cobpaTb AaHHbIE O pe3yfbTaTax
NpOLLION KanMbpoBKK, creayrowme HacTporikn n napametpbl UUT f0MKHbI
0CTaBaTbCA HEM3MEHHbIMW 0 3aBepLueHust cbopa 3TUX AaHHbIX. CM.
HuKecneayoLwyo Tabnuuy.

Ta6nuua 30 HacTpolikin napaMeTpoB NpeablayLlein KanmbpoBKku/rpaaynpoBKu

Mapametp onucaHue

Kon-Bo penepHbIx B kakaoM M3 Anana3oHOB K1anbpoBKM
TOYeK KannbpoBkM | AOMKHO 6bITb OT 1 A0 4 penepHbIX ToYeK

PenepHble ToukM Habop 3TanoHHble 3HauYeHuii AN KaXxaomn
KannbpoBku 13 To4eK KannbpoBku

3HaueHus nonpasok | CMeLLeHns, NpUMEHsSEMbIE K KaXKaoMn 13
KanmbpoBKM penepHbIX TOYEK KanmbpoBKM

1. an nomMoLwmn TepMMHaﬂbHOVI nporpaMmmbl YCTaHOBUTE Crieaytowme
NnapaMeTpbl CBA3N.
boa 9600
YeTHocTb  OTCyTCTBYIOT
MoTok Be3 KoHTpons

Cron-6utbl 1

2. AktuupywuTe naponb UUT, oTnpaBuB Yepe3 nocneaoBaTesbHbI NopT
cneyowme KoMaHAabl:

SYST:PASS:CEN XXXX (XXXX ato Texyuuii napoas UUT)
[Tepen Tem, Kak MPOAOIKUTH IPOLEAYPY, 3aIPOCUTE AKTUBAIUIO MTAPOJIsS YTOOBI

yOEIUTHLCS B TOM, YTO COCIMHEHNE YCTAHOBIIEHO U paboTocnocoOHo. Cuenaite
3TO, OTIPABUB CIICIYIOIIY0 KOMaH/TY:

SYST:PASS:CEN?

Bo3sBpaiaemoe 3HaueHue 10KHO paBHATHCA 1. Eciu 3T0 HE Tak, MOBTOPHO
MIPOBEPHTE COSTUHEHHUE TIOCIIEIOBATEILHOTO Kabemsi U HaCTPONKH CBSI3U
TEPMUHAIBHON MPOrpamMmbl 13 mara 1.

3. YcTaHoBuTe gmana3oH kanmbposkn UUT paBHbiM L75_OHMS, oTnpasus
yepes nocneaoBaTeNbHbIA NOPT Ceaytowmne KOMaHAabl:

CAL1:DEV:RANG:SEL L75 OHMS
4. OnpocuTe penepHble TOYKN, OTNPABUB CNEAYIOLLYHO KOMaHAy:
CAL1:DEV:RANG:REF?

5. Onpocute 3HayeHusa AD] ansa gManasoHa, OTrpaBmB CeayoLlyto
KOMaHAay:
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10.

11.

12.

13.

14.

15.

16.

17.

CAL1:DEV:RANG:ADJ?

3nauenust ADJ OyayT pacmonoKeHbl B TOM ke MOPSAKE, UTO U PENEPHBIX TOUEK,
OTPOIICHHBIX Ha MPEABITYIIEM IIare.

YcraHosuTe gnanasoH kanubposkn UUT pasHbiM LO_OHMS, oTtnpasus
yepes NocreaoBaTeNbHbIM NOPT Cleayowme KOMaHabl:

CAL1:DEV:RANG:SEL LO_OHMS
OnpocuTe penepHble TOYKK, OTNPaBMB CeayoLLY0 KOMaHAY:
CAL1:DEV:RANG:REF?

Onpocute 3HaveHnss AD] ans anana3oHa, OTNpaBuB CneayoLyto
KoMaHAay:

CAL1:DEV:RANG:ADJ?

3nauenust ADJ OyayT pacmonoKeHbl B TOM ke MOPSAKE, UTO U PEMEPHBIX TOUEK,
OTPONICHHBIX HA MPEAbIIYILEM LIare.

YcraHosuTe ananasoH kanubposkn UUT pasHbiM MED_OHMS, otnpasuB
yepes NocreaoBaTebHbIM NOPT Cneayowme KOMaHabl:

CAL1:DEV:RANG:SEL MED OHMS
OnpocuTe penepHble TOYKK, OTNPABMB CeAyoLLY KOMaHAY:
CAL1:DEV:RANG:REF?

Onpocute 3HaveHnss AD] ans ananas3oHa, OTNpaBuB CneaytoLyto
KoMaHAay:

CAL1:DEV:RANG:ADJ?

3nauenust ADJ OyayT pacmonoKeHbl B TOM ke MOPSAKE, UTO U PEMEPHBIX TOUEK,
OTPOIICHHBIX Ha MPEAbIAYILEM LIare.

YcraHosuTe ananasoH kanubposkn UUT pasHbiM HI_OHMS, otnpasus
yepes NocneaoBaTeNbHbIM NOPT Cneayowme KOMaHabl:

CAL1:DEV:RANG:SEL HI OHMS
OnpocuTe penepHble TOYKK, OTNPABMB CeayoLLY0 KOMaHAY:
CAL1:DEV:RANG:REF?

Onpocute 3HaveHnss AD] ans anana3oHa, OTNpaBuB CneayoLyto
KoMaHAay:

CAL1:DEV:RANG:ADJ?

3nauenust ADJ OyayT pacmonoKeHbl B TOM ke MOPSAKE, UTO U PEMEPHBIX TOUEK,
OMPOINICHHBIX HA MPEABIIYILEM IIare.

YcraHosuTe ananasoH kanubposkn UUT pasHbiM MV_OHMS, otnpasus
yepes NocneaoBaTeNbHbIM NOPT Ceayowme KOMaHabl:

CAL1:DEV:RANG:SEL MV_OHMS
OnpocuTe penepHble TOYKK, OTNPaBMB CleAYIOLLIYI0 KOMaHAY:
CAL1:DEV:RANG:REF?

Onpocute 3HadeHnss AD] ans ananasoHa, OTNpaBuB CrneayoLyto
KOMaHAay:
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CAL1:DEV:RANG:ADJ?
3nauenus ADJ 6y,HYT PACIHOJIOKCHBI B TOM K€ IMOPAAKE, UTO U PCIICPHBIX TOYCK,
ONPOILICHHBIX Ha MPEeABIAYIIEM IITare.

18. 3anuwunTe napamMeTpbl COrnacoBaHMs 40 KanmbpoBKu.

7.9.1.3 TecT Ha TouHOCTb 1523 /24 (no kannbpoBkmn)

19. MoacoeanMHuTe KanMbpoBOYHbIN Kabenb, Kak 3TO ONMCaHO B pasaene
"MoproToBKa M HAaCTPOWNKM ANst KAaNMMOPOBKM 3TaNIOHHOM rpaaynpoBKu”,
K kaHany T1 UUT. Mpx noMowm TepMUHANBLHON NPOrpamMMbl YCTaHOBUTE
cneayloume napaMeTpbl CBA3N:
boa 9600
YeTHocTb  OTCYTCTBYIOT
MoTtok Be3 KoHTpons

Cron- 1
6uThbI

20. 3akopotuTe BCe 4 npoBoaHuka (MeHee 0,00054 OM) kannbpoBOYHOro
kabens, noaknatoyeHHoro K UUT.

21. AktuBupyinTe naponb UUT, oTNpaBuB Yepe3 NocneaoBaTeNbHbIN NopT
cnepyowme KoMaHAab!:

SYST:PASS:CEN XXXX (XXXX ato Tekymuii maposs UUT)

22. lMepen TeM, kak NPOAOKUTL NMPoLeAypY, 3anpocuTe akTUBaLMIO
napons 4Tobbl y6eanTbcs B TOM, UTO COEANHEHME YCTAHOBNEHO U
paboTocnocobHo. CaenaiTe 31O, OTNPaBMB CleayHoLLy0 KOMaHAy:

SYST:PASS:CEN?

Bo3sBpaiiaemoe 3HaueHue T0JKHO paBHATHCS 1. Eciin 3T0 He Tak, MOBTOPHO
MIPOBEPHTE COECAMHEHUE TIOCIIEI0BATEILHOTO Kabesl M HACTPONKHU CBS3U
TE€PMUHAIBHON MpOorpamMmbl U3 mmara 1.

7.9.1.3.1 [AwunanasoH L75 Om

23. YcTaHoBuTe aAvana3oH kanubposku UUT paBHbIM L75_OHMS, oTnpasus
yepes nocneaoBaTeNbHbIA NOPT Ceaytowmne KOMaHAabl:

CAL1:DEV:RANG:SEL L75_OHMS
24. CHuMalnTe nokasaHusi kaxzable 2 cekyHabl ans 40 3anucen, Ucnonb3ys
CneayoLLyo KoMaHay:
MEAS?
3anuimTe JaHHbIE.

25. TNoacoeanHute pesnctop Ha 25 OM (28 ppm) K KanmbpoBOYHOMY
kabento, noaknto4yeHHoMy k UUT.

26. CHuMMaKITe nokasaHusl Kaxkable 2 cekyHabl ans 40 3anuncen, ncrnonb3ys
CneayoLLyo KOMaHAay:
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27.

28.

MEAS?
3anuiunTe JaHHbIE.

MNMoacoeanHuTe pesunctop Ha 75 OM K kannubposBouHOMY Kabersto,
noakntoyeHHoMy K UUT.

CHMMaiiTe NokasaHua Kaxaple 2 cekyHabl ans 40 3anvcen, ncrnonb3ys
CNeayioLLyo KoMaHay:

MEAS?

3anuImnTe JaHabIe.

7.9.1.3.2 [Ouana3oH Lo Om

29.

30.

31.

32.

33.

34.

35.

36.

37.

YcraHosuTe ananasoH kanubposkn UUT pasHbiM LO_OHMS, otnpasus
yepes nocneaoBaTesibHbIM NOPT Ceaytowmne KOMaHabl:

CALI1:DEV:RANG:SEL LO OHMS

MNMoacoeanHuTe pesunctop Ha 75 OM K kannbposouHOMY Kabersto,
noaktoyeHHomy Kk UUT.

CHMMaiiTe NnokasaHusa Kaxaple 2 cekyHabl ans 40 3anucen, cnonb3ys
CNeayioLLyo KOMaHay:

MEAS?
3anuiuTe JaHHbIE.

MoacoeanHute pesnctop Ha 100 OM k kanMbposo4vHOMY Kabento,
nogkntoyeHHomy K UUT.

CHuMMaKnTe nokasaHusl Kaxxaple 2 cekyHabl anst 40 3anucein, ncnonb3ys
CNeayloLLyto KoMaHAay:

MEAS?
3anuImnTe JaHHbIE.

MNMoacoeanHuTe pesuctop Ha 200 OM k kannbposodHOMy Kabento,
noakntoyeHHoMy K UUT.

CHuMaWTe nokasaHus Kaxxable 2 cekyHabl ana 40 3anvcen, Ucnonb3ys
CneayoLyo KoMaHay:

MEAS?
3anuImnTe TaHHbIE.

MNMoacoeanHute pesnctop Ha 400 OM K kanMbpoBoYHOMY Kabersto,
noakntoyeHHomy K UUT.

CHuMMaITe nokasaHusl Kaxxaple 2 cekyHabl anst 40 3anmcen, NCnonb3ys
CneayoLyo KoMaHay:

MEAS?

3anuiure JAaHHBIC.

NMpuMeuaHue: LLarn ¢ 38 no 42 npuMeHnMbI TONTbKO K Moaenn 1524. Ecnu
Bbl MCMonb3yeTe Moaenb 1523, nepexoaunTe K wary 43.
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38. (TOJIbKO 1524) YcTtaHoBMTE AMana3oH KanvbpoBkn KaHana T2
UUT paBHbiM LO_OHMS, oTnpaBuB 4yepe3 nocneaoBaTesbHbIi NopT
cneaylowme KoMaHapl:

CAL2:DEV:RANG:SEL LO_OHMS

39. BbikntounTe T1, OTNpaBuB CneayoLwyo KoMaHay.
CALI1:DEV:RANGE:SEL NORMAL
OtcoenuHUTE PEe3UCTOP.

40. MoacoeanHuTte pe3unctop Ha 100 OM Kk kannbpoBo4vHOMY Kabento,
NOAK/TIOYEHHOMY K KaHany T2 UUT.

41. CHuMaWTe nokasaHusa Kaxzable 2 cekyHabl ansa 40 3anucen, ncnonb3ys
CneayloLyto KoMaHay:

MEAS? 2
3anuImnTe JaHHbIE.

42. BbikntounTe T2, OTNpaBuB Cneayowyo KOMaHay yepe3
nocrieqoBaTebHbIN NOPT:

CAL2:DEV:RANG:SEL NORMAL

[Toncoenuuurte kaarOpoBOUHBIN Kabenb K kanaiy T1.

7.9.1.3.3 [Owvana3oH Medium Om

43. YcraHoBuTe anana3oH kannbposkun UUT pasHbeiM MED_OHMS, oTnpasus
yepes nocneaoBaTesbHbIM MOPT cneaytowme KOMaHAabl:

CAL1:DEV:RANG:SEL MED OHMS

44. TMoacoeanHuTte pe3unctop Ha 200 OM Kk kannbpoBo4vHOMY Kabento,
nogkntoyeHHoMy K UUT.

45. CHuMMaKTe nokKasaHusa Kaxxable 2 cekyHabl ans 40 3anucen, MCnonb3ys
CneayoLLyo KoMaHay:

MEAS?
3anuiunTe JaHHbIE.

46. MoacoeanHuTe pe3unctop Ha 400 OM K kannbpoBoYHOMY Kabernto,
noakntoyeHHoMy K UUT.

47. CHuManTe nokasaHus kaxxaple 2 cekyHabl ana 40 3anucen, Ucnonb3ys
CneayoLLyo KoMaHAay:

MEAS?
3anuuuTe JaHHbIE.

48. MoacoeanHunTte pe3unctop Ha 10 OM k kannbposovHoMy Kabento,
nogkntoyeHHoMy K UUT.

49. CHuMMaKTe NoKasaHusa Kaxxable 2 cekyHabl ans 40 3anucen, UCnonb3ys
CNeayoLwyo KoMaHay:

MEAS?

3anuiuTe TaHHbIE.
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50.

51.

MNMoacoeanHuTe pesunctop Ha 40 KOM K KanMbpoBOYHOMY Kabento,
noakntoyeHHoMy K UUT.

CHuManTe nokasaHus Kaxxable 2 cekyHabl ana 40 3anvcen, Ucnonb3ys
CneayoLyo KoMaHay:

MEAS?

3anuImnTe JaHHbIE.

MpuMeyanue: Larn ¢ 52 no 56 npuMeHnMbI TONIbKO K Mogenn 1524. Ecnu
Bbl MCnosb3yeTe Mogens 1523, nepexoaute K wary 57.

52.

53.

54.

55.

56.

(TOJIbKO 1524) YcraHoBuTe anana3oH kannbposku KaHana T2
UUT paBHbiM MED_OHMS, oTnpaBuB Yepes3 NocnieaoBaTeNbHbIN NopT
cnepylowme KOMaHAabl:

CAL2:DEV:RANG:SEL MED OHMS

BbiknounTe T1, OTNpaBuB CNeayoLLyo KOMaHAY.
CALI1:DEV:RANGE:SEL NORMAL

OtcoenuHNUTE PEe3UCTOP.

MNoacoeamHuTe pesnctop Ha 10 OM K kannbpoBOYHOMY Kabernto,
NOAKIOYEHHOMY K KaHany T2 UUT.

CHuManTe nokasaHus kaxxable 2 cekyHabl ana 40 3anvcen, Ucnonb3ys
CneayoLLyo KoMaHAay:

MEAS? 2
3anuImnTe TaHHbIE.

BbikntounTe T2, OTNpaBuB CneayoLwyo KoMaHay vepe3
nocnenoBaTeNbHbIN NOPT:

CAL2:DEV:RANG:SEL NORMAL

[Toncoenunure kaanOpoBOUHBIM Kabenpb K kKaHaty T1.

7.9.1.3.4 [Owvana3oH High OM
57. YcraHoBuTe ananasoH kannbposkn UUT paBHbiM HI_OHMS, oTnpasus

58.

59.

60.

61.

yepes nocneaoBaTeNbHbIN nopT ceagyrowme KoMaHabl:
CALI1:DEV:RANG:SEL HI OHMS

MNoacoeanHuTe pesunctop Ha 40 KOM K KanMbpoBOYHOMY Kabento,
noakntoveHHomy Kk UUT.

CHMMaiiTe NokasaHusa Kaxaple 2 cekyHabl ans 40 3anucei, ncnonb3ys
CreaytoLLyo KoMaHay:

MEAS?
3anuiuTe JaHHbIE.

MNMoacoeanHuTe pesunctop Ha 100 KOM K KanMbpoBoYHOMY Kabento,
noaknoyeHHomy Kk UUT.

CHUManTe nokasaHus kaxxaple 2 cekyHabl ana 40 3anucen, Ucnonb3ys
CneayoLyo KOMaHAay:
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62.

63.

64.

65.

MEAS?
3anuiunTe JaHHbIE.

MNMoacoeanHute pesunctop Ha 300 KOM K kannMbpoBoUHOMY Kabersto,
nogkntoyeHHoMy K UUT.

CHMMalTe NokasaHus Kaxaple 2 cekyHabl ans 40 3anvcei, ncrnonb3ys
CNeaytoLLyo KoMaHay:

MEAS?
3anmuInTe TaHdbIe.

MNMoacoeanHuTe pesmctop Ha 500 kKOM K KanMbpoBOYHOMY Kabento,
noakntoyeHHoMy K UUT.

CHuMalTe nokasaHusl Kaxxaple 2 cekyHabl anst 40 3anvcen, Ncnonb3ys
CNneayloLyto KoMaHay:

MEAS?

3anuIuTe JaHHbIE.

MpumMmeyvaHnume: LLaru ¢ 66 no 70 npuMeHMMbI TONbKO K Mogenn 1524. Ecnn
Bbl UCNosb3yeTe Mogenb 1523, nepexoauTe K wary 71.

66.

67.

68.

69.

70.

(TONbKO 1524) YcTaHoBMTE Anana3oH kanubposku KaHana T2
UUT paBHbiM HI_OHMS, oTnpaBuB Yepe3 nocnieaoBaTebHbIN NopT
cneayowme KoMaHabl:

CAL2:DEV:RANG:SEL HI OHMS

BbiknounTe T1, OTNpaBuB CNeAyoLYyo KOMaHAY.
CALI1:DEV:RANGE:SEL NORMAL

OtcoenuHuTe pe3nucTop.

MNMoacoeanHuTe pesumctop Ha 100 KOM K KanMbpoBOYHOMY Kabento,
NOAK/IOYEHHOMY K KaHany T2 UUT.

CHMMaiiTe NokasaHusa Kaxaple 2 cekyHabl ans 40 3anvcein, ncrnonb3ys
CNeayioLLlyo KoMaHay:

MEAS? 2
3anuiuTe JaHHbIE.

BoikntounTe T2, oTrpaBmB CneayroLyo KoMaHay vepe3
nocnenoBaTebHbIN NOPT:

CAL2:DEV:RANG:SEL NORMAL

[Toncoenuuure kaauOpoBOUHBIM Kabenpb Kk kanaity T1.

7.9.1.3.5 MwunuBOJILTOBbIN ANana3oH

71.

72.

YcTaHoBuTE AMana3oH kanmbposkn UUT B MUNNMBOMbTaX, OTNPaBnB
yepes nocneaoBaTeNbHbIM MOPT Cleayowme KOMaHAabl:

CALI1:DEV:RANG:SEL MV

MoAKNIOYMTE UCTOUYHUK HaMNPSHXKEHUS K KanMbpoBOYHOMY Kabento, Kak
3TO OnMcaHo B pasaene "lMoaroToBKa M HAaCTPOWKK ANs KannmbpoBKu
3TaNOHHOW FpaaynpoBKu".
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73.
74.

75.
76.

77.
78.

79.
80.

BbiCTaBbTe Ha UCTOYHMK BbIXOAHOE HanpsXXeHWe paBHbIM -10 MB.

CHuMalTe nokasaHusl Kaxxaple 2 cekyHabl anst 40 3anucen, Ncnonb3ys
CneayoLyto KoMaHay:

MEAS?
Janumure JAHHBIC.
BbiCTaBbTe Ha UCTOUYHMK BbIXOAHOE HanpsiXeHune paBHbIM 0 MB.

CHuManTe nokasaHus Kaxxaple 2 cekyHabl ana 40 3anvcen, Ucnonb3ys
CneayoLLyo KoMaHAay:

MEAS?
3arumnre TaHHbIE.
BbiCTaBbTe Ha UCTOYHUK BbIXOAHOE HanpshXeHne paBHbIM 25 MB.

CHMMaiiTe NnokasaHusa Kaxable 2 cekyHabl Ans 40 3anvcen, Ucnonb3ys
CNeayioLLyo KOMaHay:

MEAS?
3anumure JAaHHBIC.
BbiCTaBbTe Ha UCTOYHUK BbIXOAHOE HaMpsXXeHwe paBHbIM 75 MB.

CHuManTe nokasaHus Kaxxable 2 cekyHabl ana 40 3anucen, Ucnonb3ys
CneayoLyo KoMaHay:

MEAS?

3anuiure JaHHbIE.

7.9.1.3.6 [Amanas3oH 3TaJIOHHOro cnas B OM

81.

82.

83.

84.

YcraHoBuTe gnana3oH kanubposkn UUT paBHbiM RJ_OHMS, oTnpasue
yepes nocneaoBaTesbHbIM NOPT CrieayoWwmne KOMaHabl:

CAL1:DEV:RANG:SEL RJ OHMS

MoacoeamHuTe pesunctop Ha 10 OM K kanubpoBoyHOMY Kabento,
nogkntodeHHomy k UUT. MPUMEYAHUE: K pe3uctopy 10 kKOM
NoAcoeaAMHUTE TONMbKO KOHTaKTbl 1 1 4. 3TO ABYXNPOBOAHOW TECT.

CHuManTe nokasaHus kaxxaple 2 cekyHabl ana 40 3anvcen, Ucnonb3ys
CnenyoLyo KOMaHay:

MEAS?

3anumunTe TaHHbIE.

PaccunTanTe cpeaHee 3HaYeHUe U CTaHAAPTHOE OTKIIOHEHWE ANS
Ka)kaoro Habopa AaHHbIX Ao kanubposku. CpaBHUTE CTaHAApPTHOE
OTK/IOHEHME C 3afaHHbIM B cneumndumkaumm. Ecnm UUT He cooTBeTCTBYET
cneunduKaLmm CTaHAAPTHBIX OTKIOHEHWIA, 3aHOBO cobepuTe AaHHble

B COMHUTENbHOM Anana3oHe. Ecnn gaHHble 1 nocne aToro He byayT
yKNaabiBaTbCs B 0603HaUYeHHbIE cneundukaumnen npeaensl, 0bpatnTech
3a MOMOLLbIO B aBTOPU30BaHHbIA CEPBUCHbBIN LIEHTP. YoeauTech B TOM,
4YTO CpefHee 3HayYeHne KaXxaoro Habopa AaHHbIX He NpeBbIWaeT npeaen
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TOYHOCTHU, YKa3aHHbIﬁ B Tabnuuax HaACTpPOEK U NapaMeTpoB TECTOB Ha
TOYHOCTb.

7.9.2 CornacoBaHue 1523/24

Mpexae yeM npoBoanTb cornacoBaHune UUT, cneayeT yCTaHOBUTb 3HAYEHUs!
HacTpoeK M napaMeTpoB ynpaB/eHus, YKa3aHHble B Tabnuue "lMapameTpbl
cornacoBaHuns 1523/24".

OCTOpOXHO: HeBepHOe BbINOMHEHME 3TOIN Npoaueaypbl MOBMEYET 3a
VA \ coboW cylecTBEHHbIE OLUMOKM B U3MEPEHNSAX U HAPYLIUT KanMbpoBKy.

Ta6bnuua 31 MNapameTpbl cornacoBaHust 1523/24

Hacrtpoiika | [ivana3soH 3HauyeHue Onucanue
Kasn.

NUM MV 2 Kon-Bo Kan. Toyek B gnana3oHe MV

NUM L75_OHMS 2 Kon-Bo Kan. Todek B AvanasoHe L75_OHMS

NUM LO_OHMS 2 Kon-Bo kan. Toyek B AvanasoHe LO_OHMS

NUM MED_OHMS 2 Kon-Bo Kan. Touek B AvanasoHe MED_
OHMS

NUM HI_OHMS 2 Kon-Bo kan. Todek B ananasoHe HI_OHMS

Refl, Ref2 MV 0, 75 Touku kanmbposku MB

Refl, Ref2 L75_OHMS 0,75 Toukn kanmbposku L75_OHMS

Ref1, Ref2 LO_OHMS 75, 400 Touku kanmbposkn LO_OHMS

Refl, Ref2 MED_OHMS 400, 40000 Toukn kanmbposkun MED_OHMS

Ref1, Ref2 HI_OHMS 40000, 500000 | Touku kanubpoBkm MED_OHMS

Adjl & Adj2 MV 0,0 3HayeHus NonpaBoK B penepHbIX TOUKax
MV

Adjl & Adj2 L75_OHMS 0,0 3HayeHus NonpaBoK B penepHbIX TOUKax
L75_OHMS

Adjl & Adj2 LO_OHMS 0,0 3HauyeHns NonpaBoK B penepHbIX TOUKax
LO_OHMS

Adj1 & Adj2 MED_OHMS 0,0 3HayeHus NoNpaBoK B penepHbIX TOUKaX
MED_OHMS

Adj1 & Adj2 HI_OHMS 0,0 3HayeHMs NonpaBoK B penepHbIX TOUKax
HI_OHMS
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NMPUMEYMAHME: Bce HWKe nepeuncneHHble KoMaHabl Noc/ienoBaTesibHOro
nopTa A0/MKHbI 6bITb OTNpPaBfieHbl B YKa3aHHOM nopsake. NpeHebpexxeHne
3TMM MpPaBW/IOM MPUBEAET K TOMY, YTO ByAyT N3MEHEeHbl 3Ha4YeHus

APYrvx napaMeTpoB KanMbpoBKK. DTO BbI3OBET CyLLUECTBEHHbIE OLIMOKMN B
Kannbposke.

1.

2.

Mpy NOMOLLM TEPMUHANBHOW NPOrPaMMbl YCTAaHOBUTE CleaytoLme
NapaMeTpbl CBSI3U:

boa 9600
YeTHocTb  OTCYTCTBYIOT
MoTok Be3 koHTpons

Cron-6utbl 1

[TonxirounTe BXOASIIMI B TOCTaBKY KOMMYHUKalIMOHHBIN kabens B UUT.

YCTaHOBUTE KOIMYECTBO pernepHbIX TOYEK AN KaXXAoro AnanasoHa
paBHbIM 2, OTNPaBUB Crieayolme KoMaHabl Noc/efoBaTesibHOro nopTa.

SYST:PASS:CEN XXXX  (rme XXXX — st0 Tekymuii maposas UUT)
CAL:DEV:RANG:SEL L75 OHMS
CAL:DEV:RANG:NUM 2
CAL:DEV:RANG:SEL LO_OHMS
CAL:DEV:RANG:NUM 2
CAL:DEV:RANG:SEL MED OHMS
CAL:DEV:RANG:NUM 2
CAL:DEV:RANG:SEL HI OHMS
CAL:DEV:RANG:NUM 2
CAL:DEV:RANG:SEL MV
CAL:DEV:RANG:NUM 2

. B Kaxxgom 13 grMana3oHoB YCTaHOBUTE BCEM pPENEPHbIM TOYKaM

Ha3Ha4YeHHble UM 3HaudeHus (cM. Tabnuuy 31 Ha npeablayLLeln CTpaHuUe,
"HacTtponku cornacoBanns1523/24"), otnpaBuB cneayowmne KOMaHabl:

CAL:DEV:RANG:SEL L75 OHMS
CAL:DEV:RANGE:REF1 0.0
CAL:DEV:RANGE:REF2 75,0
CAL:DEV:RANG:SEL LO_OHMS
CAL:DEV:RANGE:REF1 75.0
CAL:DEV:RANGE:REF2 400,0
CAL:DEV:RANG:SEL MED OHMS
CAL:DEV:RANGE:REF1 400
CAL:DEV:RANGE:REF2 40000
CAL:DEV:RANG:SEL HI OHMS
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CAL:DEV:RANGE:REF1 40000
CAL:DEV:RANGE:REF2 500000
CAL:DEV:RANG:SEL MV
CAL:DEV:RANGE:REF1 0,0
CAL:DEV:RANGE:REF2 75

. YCTaHOBMWTE BCe NMonpaBoYHble NapaMeTpbl paBHbIMK 0,0 ANst KaXxaoro

13 Anarna3oHoB, OTNpaBuB CNeayomne KoOMaHabl:
CAL:DEV:RANG:SEL L75 OHMS
CAL:DEV:RANGE:ADJ1 0.0
CAL:DEV:RANGE:ADJ2 0.0
CAL:DEV:RANG:SEL LO_OHMS
CAL:DEV:RANGE:ADJ1 0.0
CAL:DEV:RANGE:ADJ2 0.0
CAL:DEV:RANG:SEL MED OHMS
CAL:DEV:RANGE:ADJ1 0.0
CAL:DEV:RANGE:ADJ2 0.0
CAL:DEV:RANG:SEL HI OHMS
CAL:DEV:RANGE:ADIJ1 0.0
CAL:DEV:RANGE:ADJ2 0.0
CAL:DEV:RANG:SEL MV
CAL:DEV:RANGE:ADIJ1 0.0
CAL:DEV:RANGE:ADJ2 0.0

. I'IonquTe AOdHHbIE COrsiacoBaHM4A NMpu noMoLn cneayrowmnx

(vnn noBTOpPAOLWMXCA) WaroB B pa3aene "[aHHble nNpeablayLue
kannbpoBku". He nonyyante AaHHbIX COrnacoBaHua Ans kaHana T2.

. PaccunTaiiTe cpegHee 3HaYeHWe U CTaHAAPTHOE OTK/IOHEHME ANs

OaHHbIX COrsiaCoBaHus.

. Paccuutaitte BeNNUUHBI nonpasoK AJid KaXXaoro Anana3oHa, UCNnosb3y4

NPVBEAEHHYIO HXKE DOpMYITY:
ADJx = cpenHee 3HaYE€HUE — HOMHUHAJIBLHOE 3HAYCHUE

X yKka3zbIBaeT Kakoe 370 3HauyeHue ADJ 1111 KOHKpETHOTO Juara3oHa: IepBoe
WJIA BTOpPOE

Cpennee 3HaU€HHE — YCPEIHEHHBIN pe3yJsbTar 1o utoram 40 3aMepoB B OJHOM
perepHON TOYKE.

HomunansHOE 3HaYEHNE — HTO TOYHAS XapPAKTEPUCUTKA STAIOHHOTO PE3UCTOPa
WJIN MCTOYHHKA HAIPSKEHMUS.

Hwxe npuBeneHbl MHAUBUYaTIbHbIE (POPMYIBI IS Kask0ro 3HaueHust ADJ:
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7.9.2.1

7.9.2.2

7.9.2.3

7.9.2.4

7.9.2.5

Anana3oH L75_OHMS
ADJ1 = cpeg. 0 OM — 0 OM HOMMHan.

ADJ2 = cpen.75 OM — 75 OM HOMMHan.

Awvana3oH LO_OHMS
AD]1 = cpeq. 75 OM — 75 OM HOMMHan.

ADJ]2 = cpeg. 400 OM — 400 OM HOMMHan.

Awana3zoH MED_OHMS

ADJ1 = ((cpea. 400 Om — 400 OM HommHan.) + ((cpea 400000 Om — 40000 Om
HoMKHan.)*0,005)+ (cpea. 200 OM — 200 OM HOMMHAN.))/2

ADJ]2 = cpeg. 40000 Om — 40000 OM HOMMHan.

HI_OHMS Range
ADJ1 = cpen. 40000 Om — 40000 OM HOMMHan.

ADJ2 = 0,8333 (cpea. 300000 Om — 300000 OM HoMMHan.) + 0,5(cpes.
500000 Om — 500000 OM HOMWHan.)

MuUnuBOJILTOBbIN aAnana3oH
ADJ1 = cpen. 0 MB — 0 MB HOMUHan.

ADJ2 = cpep. 75 MB — 75 MB HoMKUHan.

8. OTnpasbTe paccyMTaHHble Ha wWware 7 3HadeHns nonpasok (ADJ) B UUT,
NCNonb3ys cneaytowme KoMaHabl nociefoBaTeNbHOro noprta. XXXX
03Ha4yaeT HOBOE pacyeTHOEe 3HaYeHue.

CAL:DEV:RANG:SEL L75 OHMS
CAL:DEV:RANGE:ADJ1 XXXX
CAL:DEV:RANGE:ADJ2 XXXX
CAL:DEV:RANG:SEL LO_OHMS
CAL:DEV:RANGE:ADJ1 XXXX
CAL:DEV:RANGE:ADJ2 XXXX
CAL:DEV:RANG:SEL MED OHMS
CAL:DEV:RANGE:ADJ1 XXXX
CAL:DEV:RANGE:ADJ2 XXXX
CAL:DEV:RANG:SEL HI OHMS
CAL:DEV:RANGE:ADJ1 XXXX
CAL:DEV:RANGE:ADJ2 XXXX
CAL:DEV:RANG:SEL MV
CAL:DEV:RANGE:ADJ1 XXXX
CAL:DEV:RANGE:ADJ2 XXXX
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7.9.3 [OaHHble nocsie TectTupoBaHus 1523/24
1. CobepuTte aaHHbIE NOCNE KannMbpoBKM, BbIMOMHUB Cieaytolime AeUCTBUS
B pa3aene "[aHHble npeablayluen kannmbposku'.

2. PaccumTanTte cpefHee 3Ha4YeHne n CTaHAapTHOE OTK/IOHEHME
pe3ynTTaToB U3MEPEHU, BbINMOIHEHHbIX HA LWare 1, BKIoYasa AaHHbIe C
KaHana T2. 3anvwute AaHHbIE.

3. B kaxxaom 13 anana3oHOB CpaBHUTE OLIMOKK CO cneumdukaumen
B Tabnuue "HacTponku 1 napaMeTpbl TECTOB Ha TOYHOCTb" YTOObI
onpeaenvTb NPoOMAEH UKW NPOBAsieH TECT. 3anUIINTE AaHHbIE.
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Mouck u ycTpaHeHne HEUCNpaBHOCTEMN

8 Mouck n ycTtpaHeHne HeucnpaBHOCTEN

Hwxe nepeuncneHbl HECKOIbKO BO3MOXHbIX CUTYaLMM, MPUYMHBI UX BO3HMK-
HOBEHMSI U npeanaraemMble AEeNCTBUSA N0 YCTpaHeHuio npobnem. Ecnu Bbl He

MOXXeTe pewwmnTb NpobneMy caMoCTosATeNbHO, 06paTUTECh B aBTOPU30BAHHBIV
cepBUCHbIN UeHTp. (CM. Pasgen 1.8., ABTOpM3MPOBaHHbIE CEPBUCHbIE LIEHTPbI

Ha cTp. 6.)

ITIpo6nema

Ycrpanenne ommoOxu

Orobpaxkaercsa cumson "barapes”

BaTtapeu ncyepnanu 3apsig U Hy>aaroTcs B 3aMeHe. pu oTobpaxkeHun
TaKoro 3Hayka 6atapen cnegyeT 3aMeHUTb, YTOObI FapaHTUpOBaTb
TOYHOCTb U3MEPEHUIA.

IIpu nopxnoYeHnnn souaa
oToOpakaercs Hagnuch "Waiting
for Data".

MpuBop He MOXET OMO3HaTb MOAK/IYEHHbIV 30HA. YbeauTech B TOM, UTO
pasbeM INFO-CON 3anporpaMMmMpoBaH UMEHHO Ha TOT 30H[, KOTOPbI
NMOACOEANHEH.

Otobpaxkaercs Hagnuch "locked"

K npu6opy nnm k kaHany (B cnyyae c TepMoMeTpomM 1524)
NoAKJIFOYEH He TOT 30HA. V3MepuTenb HacTpoeH Ha paboTy TOMbKO

C TEM 30HJO0M, CEPUIAHbIN HOMEP KOTOPOro yKka3aH AaHHOMY KaHany.
MoacoeanHUTe NpaBUbHbINA 30HA MW NEpenporpaMMupyiiTe Npueop
Haanexalmm obpasom. CM. Pasaen 3.4, ®yHkumns 61OKMPOBKM 30HAA Ha
CTp. 26.

He ymaeTcs m3aMeHUTh HACTPOMKK
INFO-CON Hu npu nomMougu
nporpaMmbl 9940, Hu BpyYHYIO
yepes IocaefoBaTeNbHblii HOPT.

BBeaeH HeBepHbIi NapoJib.. [puMeyaHue: Maposb, YCTaHOBEHHbI
Ha 3aBoge — 1234.

Jucrnneit ycTpoiicTBa mycT, XOTs
HO/DKEH 0TOOpaXkaTh pe3ynbTaT
M3MepeHMii.

Y6eaurtecb B TOM, 4TO Npu6Op nosiyyaer asiekTponutTaHue nm6o
oT 6aTapeii, n"n60o ot 6;10ka NUTAHUSA NEePEMEHHOIr0 TOKa.
Y6eamTecb B TOM, YTO NP BKIOYEHUM Npubopa Ha aucnsee
oTobparaeTcst MHdopMaumst 06 MHMLUManM3aumm.

MpoBepbTe NPaBWUILHOCTL NOAK/OYEHMS 30HAa. [Py NOMOLLM NPOrpaMMbl
9940 ybeamTech B ToM, 4TO pa3beM INFO-CON 3anporpamMmupoBaH
HaaneXxalimm obpasom.

NpY NONBITKE UISMEPUTD
CONPOTHMBIIEHNE, HA IUCIIIee
0TOOpaKaeTCAa HeBepHOe WIN
HEYCTOMYMBOE 3HAYEHNE.

HeBepHoe wnn HeHage)xxHoe coegnHeHue 30HAa. Hanbonee
pacrnpocTpaHeHHas olmbka — NoAK/YEHNE COEANHUTENBHbIX NPOBOLOB
30HAa He K TON KnemMMe. BHMMaTeNbHO M3yynTe CXeMy NoAKIHoUeHUs (CM.
Puc. 16 Ha cTp. 28).

O6pbiB, 3aMblKaH1Ee UM NOBPEXAEHUe AaTUMKa UM NPOBOAOB.
MpoBepbTe CONPOTMBNEHWE AATUMKa MPY NMOMOLLM PYYHOrO MyNbTUMETPA.
MpoBepbTe conpoTuBneHne Mexay obLuMmn napamMm NpoBOAOB.
Y6eauTech, YTO HET 3aMblkaHUs MeXAy MeXAy KakuM-nnbo npoBoAoM U
KOPMycoM 30HzAa. Mcnonb3yiTe KaueCTBEHHbIN AaTumK, YTobbl n3bexaTb
OLMBOK, BO3HMKAIOLWMX BCNeACTBYE Apelda, rMcTepesmnca Uim yTeuku
yepes 130/AUMIO.

Own6KN N3-3a HEAOCTaTOYHOIO NMOrPyXXeHUA AaTumkKa. YoeanTeco
B TOM, UTO CTEPXXEHb 30HAA NOrPY>eH B XXMAKOCTb HAa AOCTAaTOUHYIO
rny6uHy 1 NAOTHO CMAUT B rHe3Ae.

dneKTprnyecKkne noMexm. VIHTEHCMBHOE paaMoyacToTHOE U3nyveHne
B6/IM3M OT TEpMOMETPaA WM 30HAA MOXET Co34aBaThb LWyM B
N3MepPUTENbHBIX KOHTYpax, YTO MPUBOAUT K HECTAabUIbHOCTM MOJTy4aeMbixX
3HAYeHUI. YCTpaHUTE UCTOYHWMKM MOMEX W MEpPEHeCUTe TEPMOMETP B
[ipyroe MecTo.
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TexHunuyeckoe obcnyxmBaHue

9 TexHMueckoe o6cnyxuBaHue

[aHHbI Npnbop paspaboTaH ans obecneyeHns caMomr BbICOKON CTEMEHU
3awWwmTbl. MpocToTa akcnayaTaummn n obcny>xmeaHns 6uam O4HUMKU U3
OCHOBHbIX Liefiev Npy NpoeKkTMpoBaHuM npubopa. Mpu gomkHOM obpatleHmm
AaHHbIA Npnbop TpebyeT MMHMMaNbHOro 0bcnyXxunsaHus. He akcnnyatmpyiTe
NpnbOp B MAaCNSHbIX, BAAXHbIX, FPA3HbIX UK MblNIbHBIX MeCTax.

Ecnu BHeLWHSAS YacTb Npnbopa 3arpsi3HUTCS, €e MOXXHO OYUCTUTb BNAXXHOW
TKaHbIO CO CnabbiM OYMLLAOLWNM CPeaCTBOM. He ncnonb3ynrte eakmx
XMMUKATOB, KOTOPbIE MOTYT NoBpeanTb XKK-3KpaH Mn HApYXXHYHO YacTb
N1aCTUKOBOrO Koprnyca.

Mpn nponnBaHMM ONacHOro BewecTsa Ha UNn BHYTPb an60pa, NoJib30BaTEJlb
OO/MKEH NMPUHATb COOTBETCTBYHOLLME MEPbLI A4 O6€38pe)KVIBaHVIF| cornacHo
roCyaapCTBEHHbIM Tpe6OBaHVIF|M, npeabaBnde€MbIM K TAKOMY MaTeEpUany.

MNepea NpUMEHEeHNEM YNCTALLMX UM 06e3BpeXMBaIOLLNX CPEACTB,

3a UCKIOYeHeM pekoMeHaoBaHHbIX Fluke, nonb3oBaTenu AOMKHbI
NPOKOHCYNbTUPOBATLCA B aBTOPU30BAHHOM CEPBUCHOM LIEHTPE, YTOObI
ybeanTbCa. YTO AaHHbIE Mepbl He NoBpeasaT npubop.

Ecnn 610K NUTaHMS NepeMEHHOro Toka Noy4uns NOBPEXAEHUS, ero cneayeT
HeMeaNeHHO 3aMeHuTb. Hukorga He pa3buparite 610K NMTaHWUS NepeMeHHOro
TOKa W He NblTakTeCb OTPEMOHTUPOBATL €rO.

Ecnn npubop 1cnonb3yeTcst crocoboM, He COOTBETCTBYIOLLMM KOHCTPYKLIMM
06opyaoBaHus, yHKLMOHANbHOCTb TEPMOMETPA MOXET 6bITb HapyLUeHa Un
MOXXET BO3HMKHYTb yrpo3a 6e30nacHOCTy.

MpumeuaHue: Vicnonb3ynTe TONbKO LWENTOYHbIE /IEMEHTbI MUTaHMA TUNa AA.
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