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BBenenue.

Ncrounuk cmernenns koMmmannu « CKOHTe» TpeTHA3HAYEH JIJTsT YIIPABICHUS 0 THO(DOTOH-
HBIMH JICTEKTOPaMU, a TaKKe DOJIOMETPUUIECKUMHE JETEKTOPpaMU B COCTaBe TaKUX IPUOO-
poB Kak single photon registration system for visible and near infrared ranges, cryostat-
based fast receivers for far and mid-infrared ranges.

[IporpammMuOe obecriedeHne MO3BOJIAET YIIPABJIATH UCTOUYHUKAMU CMEIIEHUs, 8 TaK¥Ke
MOIITHOCTBIO TIEUKH, UCIIOJIb3YEeMOil IIpu padboTe ¢ OoJIOMeTpIIeCKUM JieTeKTopoM. IToMumo
9TOTO CYIIECTBYET BO3MOXKHOCTH cOOpa JaHHBIX (3HAYEHUs] TOKA, HAIPSIKEHUS JTeTEKTO-
pOB, JaBJieHUe, TeMIlepaTypa, HanpskeHue medkn). [lyis yrnpasienns n cbopa JaHHBIX
ucrniosb3yercs nporpamma DATACenter.exe. /g nanucanus cOOCTBEHHBIX ITPUIOZKE-
HUI, TTO3BOJISIONIINX KOMOMHUPOBATH Pa3HOOOPA3HbIE IIPUOOPHI B KOMILIEKT IIPOTPAMMHOIO
obecrieveHnst BXOIUT MIPUMeED yIIPaB/IeHUs HCTOYHUKOM CMEITCeHNs BBITIOJTHEHHBIN B CPe/Ie
LabView. B koMIL1eKT mporpaMMHOTO 0OecIiedeHs TaKKe BXOIUT JUHaMUIecKas Onb mo-
teka biasbox.dll, ¢ moMoIbI0 KOTOPOI BO3MOXKHO UCIIOJIL30BAHNE UCTOTHUKA CMeIeHUsT
B TAKUX cpejiax paspaboTku mnporpammuoro odecredenus kak VB, VC, C Builder, Delphi
u rpodee. [ToMuMO 3TOro B KOMILIEKT IIPOrPaMMHOIO obeciievdeHnsl BKJII0UeHa IPorpaMma
HeoOXouMast JIJIg HACTpoiiku nctodrnka cmerlerns: Preferences.exe. [Ipeacrasiiennoe
TEXHUYCCKOE OIUCAHUE TTOCBAIICHO MOAPOOHOMY OITMCAHUIO YCTAHOBKU W UCIOJIHb30BAHUS
BBIIIIE [IEPEYUCIEHHOIO IIPOIPAMMHOI0 00eCIIeYeHUA.



Hardware setup.

I paiiBep.

Jlnst yecraHOBKM KOPOOKH CMeIeHrsT HeOOXOAMMO IIePBOHAYAIBHO CKadaTh IIOCJIETHIOK
BEPCHIO JIpaiiBepa, KOTOPYIO MOYKHO HalTH HpOiijisd 1o cchliake: http://www.ftdichip.
com/Drivers/D2XX.htm (u BeIOpaTh npaiiBep FT232R mis Barmmeit onepannonHoii cucre-
Mbl. Ha guBapnb 2010 roga ObLn joctynen jpaiiBep Bepcun 2.06.00 11 oreparimoHHBIX
cuctem Windows Server 2008 R2, Windows 7, Windows 7 x64, Windows Server 2008,
Windows Server 2008 x64, Windows Vista, Windows Vista x64, Windows XP, Windows
XP x64, Windows 2000, Windows Server 2003, Windows Server 2003 x64. IIporpammuoe
obecrieuenre TECTUPOBAJIOCH Ha orepannoHHbIX cuctemax Windows Vista, Windows XP,
Windows 7. IIpu BO3HUKHOBEHNH OIMMOOK B MCIOJIB30BAHUHI IIPOIPAMMHOTO ObecIIedeHnst
IIpochba COOOIUTD ITPOU3BOIUTESIM 110 3JIEKTPOHHOII 1ouTe scontel@scontel . ru.

YcranoBKa ApaliBepa.

ITporecc ycranoBku JpaiiBepa JjIs PA3/IMYHBIX OIEPAIMOHHBIX CUCTEM HOJAPOOHO OIHMCAH
Ha cTpanurne http://www.ftdichip.com/Documents/InstallGuides.htm.


http://www.ftdichip.com/Drivers/D2XX.htm
http://www.ftdichip.com/Drivers/D2XX.htm
scontel@scontel.ru
http://www.ftdichip.com/Documents/InstallGuides.htm

Mcrnoab3oBaHne mporpaMMbl
DATACenter.exe.

[Tporpamma DATACenter.exe npeinaszuadena Jijisg cOopa JAHHBIX, OTOOPaYKEHUS B I'Da-
duveckoMm Bujie, UX XpaHEHWsS, a TaKXKe yIPABJICHHUS PA3/JUIHbIMU ITpUOOpaMu. Ycra-
HOBOYHBIN ailyl mporpaMmbl g jgannoit Bepcum Toolset — setup 5 0 3.exe. Bo-
Jlee TIOJIpOOHO 00 yCTAHOBKE W PADOTHI C MPOIPAMMOil MOYXKHO Y3HATh B JIOKYMEHTE
DATACenter_RUS.pdf. lyisg paboThl TOJIBKO C HICTOYHUKOM CMEIICHHUS BLIOEPUTE THUII yCTa-
noBku BiasUnit, /s ucnob3oBanus TakyKe CYETUYNKa HYXKHO JI00aBUTH TUI YCTAHOBKU
Counter.


DATACenter_RUS.pdf

Hactpoiika ncTrouyHuka cMellleHus IIpu
romoInu mporpamMmbl Preferences.exe.

Jlns mosHol HACTPOWMKM ycTpoiicTBa ucnoib3yercd nporpamma Preferences.exe. [l
UCIIOJIL30BaHUs BCeX (DYHKITUIT 9TOH MporpaMMbl BaM MOHAI00ATCH KOMIIBIOTED, TOIKIIIO-
JeHHBII K ceTtu Internet (O6HBaTe.HbHO Hasmuane ogHoro mopra USB mas moakimodeHumst
ycrpoiictBa u ogaoro COM-niopra jytst mojkrodenns myabrumerpa, COM-opt moxer
OBITH 3aMeHEH TEePEXOTHUKOM MOJK/II0IeHHbIM K USB-topry, mbo mHTEpdeiicHoi mia-
o1 GPIB e nmopkmouennst K MyJIbTUMETPY, KOTOpas MOYKET OBITh 3aMEHEHa IePeXO]I-
uukoM USB-GPIB, makxkemisg paborer ¢ mysnbrumerpom joctytier uarepdeiic VISA) ¢
YCTAHOBJIEHHBIMU Ha HeM jpaiiBepamu Jitd MukpocxeMbl FT232R. Takxke jy1s1 1mosiHoit ka-
JMOPOBKM ycTpoiicTBa BaM moHaoouTcs myabrumerp Agilent34401A ;) moacoe mmaeHHbII K
COM-, GPIB- umun x USB-iopry kommbiorepa. Hanmumane mojkiitodenns: Kk cetn Internet
HEOOXOIMMO TOJILKO JIJ1s1 OOHOBJIEHUS IPOI'PAMMHOI0 0OeCIeYeH sl yCTPONCTBA U OTIIPABKI
KaJmmOPOBOYIHBIX JAaHubIx mpoussouTenio. COM-, GPIB- wiu USB-nopt u mynbrumerp
Agilent34401A HeoOX0UMBI JIKIIL B CIydae KaauOPOBKU TOKa-HAIPSXKEHUsT KAHAJIOB U
reuku. /lasee OyaeT mpuBejieHO TOIIAroBoe OlcaHue padboThl mporpaMmMmbr. [Ipu pabore
BBI BCerJla MOXKeTe BEPHYTCs Ha JII00ON M3 IPeblIyIuX I1aros, HayKaB Ha COOTBETCTBY-
IONYIO BKJIQJIKY.

IHIar 1 - Naunuajan3aimsi.

[Ipu 3ammycke mporpaMMbl MOSABISETCH pabovuee OKHO TIOKa3aHHOe Ha, puC 1.

B okne BbIBojInTCS KpaTKas nuHdOpMaIys O MOAKIIOYEHHBIX K KOMIIBIOTEDPY YCTPOii-
CTBaX, UX KOJIMYIECTBE, CePUiHOM HOMepe u Bepcuu mpomuBku. [Ipu 3amycke rnporpamma
oJty4aeT WHMOPMAITUIO C caiiTa TPOU3BOIUTE/IS O TIOC/Ie/IHEl BEPCUU IIPOITUBKYU YCTPOIi-
CTBa M OTOOpazKaeT 3Ty mHMOpMaIuio Ha skpane. [IpaBuibnag padbora nmporpaMMbl BO3-
MOXKHa B CJIydae MOJK/IIOYeHNs TOJIBKO ofHOro ycrpoiicrBa BiasUnit k kommbioTepy. B
IIPOTUBHOM CJTy4ae MOJIb30BaTe 0 OYIeT JIocTymHa Jullb KHonku IIpoBepuTh moaKIo-
gyenme u Exit. [Ipu naxkarun na kaonky IIpoBepuTh NOAKJIIOYEHUE TPOUCXO/IUT TIPO-
BepKa MOJIKIIOYEHHBIX YCTPOUCTB K KOMIIBIOTEPY AHAJOTHYHO TOMY, KaK 3TO JIeJIaeTcs B
ciaydae Hadasia padboTh! mporpaMmbl. Kuomnka Exit ocymiecTBiser BbIX0O/I U3 IPOrpaMMBbI.

Ob6napyzxkenune oxaoro ycrpoiicrsa FTDI u npu ycioBun #e obHapyKeHue ycTpoiicTB
BiasUnit coorBeTcTByeT ciy4aro mepBoHaYaIbHOIO BKJIIOUEHNs ycTpoiicTBa. B aTom ciry-
Jae psyioM ¢ nHdOopMaImeil 0 MOJIKII0UEeHHBIX YCTPoicTBax nospiisercd Kuonka IlepBo-
HavasbHas koHpuryparusas FTDI. Ilpu mnaxkaruu Ha 9Ty KHOIKY MHOSBJISIETCS OKHO
HepBOHAYAIBHON KOHMGUTypaIu yerpoiicta (M. puc. 2), B KOTOPOM HYZKHO JIUIIb yKa-
3aTh CepUHBIN HOMep ycTpoiicTBa u Haxkarh Ha KHONKy Config. Crenyer kpaiine BHE-



ynfiguration for SCONTEL BiasUnit v.1.1

Welcome to the configuration program of bias control unit by SCONTEL.
This program allows to set up BiasUnit. Please follow the instructions.

FTDI device

0 device(s re} found
HeBo3MOXHO NPOBECTH HACTPOMKY NogwiodeHHoro npubopa.
YBeauTeck, UTo YCTPOACTEO NOAKIIMEHO M OHO TONBKO OAHO.

Check the !
connections ware preferences

Puc. 1: Bug oxkna nporpammbl Ha mmare 1.

MaTeJIbHO MOJIONTH K 3Toit onepanun. [[ockobKy, B cIydae eciim uMeeTcsl MOJIK/II0YeHHOe
K KOMIIBIOTEPY YCTPONCTBO JIPYrOro MPOU3BOJUTE/IsI, TO OHO MOXKET ObITh HEIPaBUJILHO
MHUNAATU3UPOBAHO U B Oy/IyIeM He PabOTaATh.

Puc. 2: Oxno neppoHavabHON KOHMUIYPAIIMH YCTPOMRCTBA.

[Tocsie ycrennoit Konuryparum yecTpoicTBa JI0JKHO ITPOU30HUTH aBTOMATUIECKOE T1e-
perojIKII0uenne yeTpoiictsa. B aToM ciydae, BaM BO3MOXKHO ITPUJIETCs 32HOBO YCTAHOBUTH
JpaiiBepa Ha ycrpoiicTBo. [Ipn asToM nporpamma He Oy/1eT IpaBUIbHO PAOOTATH, ITOKA, IIPO-
1IECC YCTAHOBKU JIPAfiBEPOB HE 3aBEPINUTCS.

B ciyaae ycnenmnoro oonapy2kenns BiasUnit orkpoercst BOSMOXKHOCTD UCIIOJIb30BaAHMSA
nporpammMbl. [Ipn naxkarnn na knonky Update Hardware nipoucxouT mojk/odenue K
cetu Internet. [Iporpamma ckadnBaeT MOC/IEIHIOI BEPCHUIO ITPOIIMBKU JIJIT YCTPONCTBA U
nporpammupyet BiasUnit. [Iporecc mosnocTbio aBTroMaTu3npoBad u He TpebyeT HUKAKUX
JIeCTBUI CO CTOPOHBI T10JIb30BaTe . Bee sTalibl mporiecca NpOTOKOIUPYIOTCA Ha (hopme
okHa. B ciyaae c6ost 0OHOB/IEHNST TIPOTPAMMBbI HEOOXOINMO CBA3ATHCs C IIPOU3BOIUTEIEM
U COOOITUTH HA KaKOM 3Talle ITPOUCXOUT cOoit obecrnieyenus. B ciydae ycnexa dpopma
3arpys3KH MMPUMET BHUJI, TOKA3aHHbBIN Ha PUC. 3:

Hazkatne na xknonky BoccTaHOBMTH HACTPOWKM OTKPBHIBAET JIHAJIOIOBOE OKHO, B
KOTOPOM II0OJIb30BATE/IIO IIpe/IjIaraeTcsi BbIOpaTh paHee COXPaHEHHBIH daiil HAcTpOiKu
B dopmare *.bbc (crapeiii dpopmar daiijia HACTPONKN, BKIIOYAIONINI TOJIBKO KaIHOPO-
BouHYt0 mHMOpMaImo yerpoiictsa) namn *.pref (daiin mactpoiiku u kaaunbposku). [locie
BhIOOpa hailyia HacTpoiiKu aBToMaTmdeckKu 3arpysdarca B BiasUnit. IIporecc 3arpyskun
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Puc. 3: Oxno obnopienns nmporpammbl Preferences.exe.

3aHUMaeT HeKOTopoe BpeMmsd. st Toro, 4To0bl HACTPONUKU OBLIN COXPAHEHBI B MOCTOSH-
HYIO [TaMsTh yCTPOHcTBa HeoOXoauMo Haxkarh Ha KHONKY SaveEEPROM, nocrynnyio
Ha mmarax 2 m 3.

Hakatne na xmonky Next mo3BosseT mepeifTn K ciemyomeMy IMary HacTPOIKI
YCTPOMCTBA.

IIIar 2 - KondurypupoBanue ycTpoiicTBa.

[Ipu nepexojie k mary 2, hopma TPUIOKEHUS U3MEHUTCS Ha MIOKA3aHHYIO Ha puc. 4.

fc nfiguration for SCONTEL BiasUnit

ig BiasLinit
Ei PTSHO
[ HEATER.

CHI_MIN_U  CHI1_MIN_I

CTaHAAPTHEIE HACTpoFKK TCORPS HEATER_STEF
CTaHAApTHEIE HACTpoHEH HEB ‘

Puc. 4: Buy okna nporpamMMbl Ha miare 2.

B eBoit wactm pabodero oOKHa HAXOJATCS IIOJIsI BBOJA, IIO3BOJISIONIAE Pe-
maktuposars MuHmManabaele (CHx MIN_ U/I) n makcmmambusie (CHx MAX  U/I)
peJiesibl  TIEPECTPOIKN  TOKa/HANPSZKEHUA 1T O0OMX KaHAJIOB, IIMAr IePecTPOiKn
(CHx_STEP_U/I) Toka/HanpsizkeHns 060X KaHAJIOB U IIAI TIEPECTPORKH HAIIPSIYKEHHSI
neuku (HEATER STEP).

JleBee mosieit BBO/Ia HaxXoAATCA 5 (PJIarKKOB, OIPEJIETIONINX padboTy ycrpoiicrsa. Pira-
ok PT SHOW omnpenenser HeoOX0IMMOCTh M3MEpPEHUs JTaBI€HUS U TeMIepaTypbl 1
BBIBOJIa X 3HadYeHUil Ha skpaH. [Ipn orkimogenrom diaxkke ALl ne maMIIaIN3UpyeET-
cs1. Qraxxkok HEATER onpejessier najmyane B ycTpoRCTBe UCTOYHUKA, CMEITICHUST TIEUKU.



[Ipu Brmovyennn daaxkka SHOWBATT na skpane orobpazkaeTcs BeJIMUMHA 3apsjia aK-
KyMYJIATOPOB (HCHOHBSyeTCH TOJIbBKO B UCTOYHUKaX CMCIICHUA C aKKYMYJIATOPHBIM IIMTA-
mreM). Ouazkok CHIDSBL oTk/owaer mepBblii KaHaa NCTOYHUKA CMEIICHHs (DU 9TOM
ATITI2 we wnnnmasusupyercs ). @naxok CH2DSBL orkitouaer Bropoii KaHal HCTOYHUKA
ementenust (npu stom AIITI3 He uHUIMATUZUDPYETCS ).

Jlist oty deHust JaHHBIX O MpeJIesax, Marax IepecTpoOlK BKIIOUYEHHBIX OMIUIX Heo0-
xo Mo HaxkKaTh Ha KHOKy GetData. [Ipu sTom mporpamma jeiaer 3a1poc K yCTpoicTBy
U BBIBOJIUT B COOTBETCTBYIOIINE OIS WH(OPMAIINIO, ITOJIYIEHHYIO OT yCTPOicTBa. AHAIIO-
ruvdHas omneparus npoucxonuT npu nepexoja ¢ IHlara 1 mo maxkarmio Ha KHOKe Next.
Knonka SetData neobxoauma /11 niepejiadn 1 3allicu JaHHBIX B OIIEPATUBHYIO HaMATD
YCTPOUCTBA. 3alUCh B MOCTOSHHYIO MAMSATh YCTPONCTBA BCEX JAHHBIX ITPOU3BOJIUTCH IPU
nakatuu Ha KHONKy SaveEEPROM. l3menenust BHeITHEro Buja dKpaHa UCTOTHUKA
cMerTeHnst Oy/IyT MPOM3BEIEHBI MTOC/Ie Iepe3arpy3Ku ycrpoiictsa. s mepe3arpy3ku Bbl
MOXKeTe HaxKaTh Ha KHOIKY Reboot.

B HimkHeM J1eBOM yIUIy €CTh KHOIKH JIJIsi MHUIIUAIIM3AINN JBYX HanboJsee 9acTo BCTpe-
YaeMbIX KOH(MUTYPAIHil: IBYXKAHAIbHBIN UCTOYHIK CMEIIEeHUs JIjid OIHO(OTOHHOI crcTe-
MBI C U3MEPEHUEM JIABIECHUS U TEeMIIePaTyPhbl U OJIHOKAHAJILHBIN UCTOYHUK CMEIIEHUs JIJIst
00JIOMETPUIECKON CUCTEMBI.

Hakatne na xmonky Next mo3BosseT mepeifTn K ciemyomeMy Imary HacTPOIKI
YCTPOXCTBA.

IMIar 3 - KaaubpoBka ycTpoiicTBa.

[Ipu nepexojie K mary 3, ¢popMa IPUIOKEHUA U3MEHUTCS Ha IMOKA3aHHYIO Ha PHUC. D.

ynfiguration for SCONTEL BiasUnit
Stepl>Welcome -Config BiasUnit
Channell | Channel2  Heater | Pressure  Temperature

U_slope DAC_U_slope I_slope DAC_I_slope

0.00351162161 M 254, 549255371 0.00343318073 M 285.72750854%

U_intercept DAC_U_intercept I_intercept DAC_I_intercept

Re -114.67336751« I 32762.0292963 -113.90031433: @ 32775.7255625

Calibration Channel1
Umaode

Puc. 5: Buy okna nporpamMMbl Ha miare 3.

B npasoit qacti popMbI SKpaHa HAXOIUTCS II0JIE€ ¢ BKJIAJIKAMHI, COOTBETCTBYIOIUMI
KazKJI0MY U3 BKJ/IIOYECHHBIX KaHaJIOB YIIpaBJICHUA 1 MHAUKAITAN. B II0JIAX BBOJda HAXOJATCA
3HAYEHUS COOTBETCTBYIONINX KAJTUOPOBOUHBIX KO3 DurineHnToB. s mosydenus Kaanopo-
BOYHBIX JIAHHBIX HEOOX0/IMMO HaxkaTh Ha KHONKY GetData. [Ipu sTom mporpamma jieaer
3aIPOC K YCTPOMCTBY M BBIBOJUT B COOTBETCTBYIOIIHE TIOJIA UH(MOPMAIIAIO, Oy ICHHYTO



OT MCTOYHMKa CMeIleHns. AHaJIOrmdIHas oepalns IIPOUCXoauT npu nepexoqa ¢ Ilara 2
o HakaTtuio Ha KHomke Next. Kronka SetData meobxoanma s mepegadn U 3aIucu
KaJIMOPOBOYHBIX JIAHHBIX B OMIEPATHBHYIO MTAMSTH YCTPONRCTBA. 3aliCh B MMOCTOSHHYTO TTa-
MATH YCTPORCTBA BCEX JAHHBIX ITPOU3BOINTCA TPU HaxKaTuu Ha KHONKY Save EEPROM.
st mepe3arpys3ku yecTpoiicTBa Bbl MOXKeTe HazKaTh Ha KHONKY Reboot.

KambpoBka MCTOYHUKA CMEIIeHNsI.

i moHMMAaHUsT CMBIC/Ia KAJUOPOBOYHBIX KOIMDMUIIMEHTOB JJIsi MCTOYHUKA CMEIEeHUS
caejlyeT oopaTuThed K OJI0K-CXeMe IpeJICTaB/JIeHHONi Ha puc. 6.

LA

[1K MK

D1V
" e

MUHROLO/

ALLMkG-

Puc. 6: Byiok-cxema, MosiCHSIONAA CMBIC/T KAJTHOPOBOUHBIX KOI(DDUIITMEHTOB.

B mnpuBenennoit cxeme curHajg 0 HEOOXOJMMOM I YCTAHOBKM 3HAYEHUHM TOKa-
Hanpsizkerus ujger ot kommbiorepa (IIK wm PC) B mukpokorrposep (MK win MC),
PACIIOJIOYKEHHOM Ha OCHOBHOM IIJIATe UCTOYHUKA cMeleHus. B cirydae aBToHOMHOIT paboThI
910 3HaveHne popmupyercs B camoMm MK. IIpudem stu 3HaUeHUsT SIBISIIOTCS aHAJIOTNOBbI-
MU 3HAYEHUSAMU, BbIDA’KEHHBIME B €JMHUIAX ToKa/Hanpsikenus. Jlamee MK wucrosnbsy-
€T JIMHEHHYIO 3aBUCHUMOCTb M BBICUATBHIBAET IMUMPOBOMl KOJ JIjId YCTAHOBKU BBIXOIHOTO
TOKa-HaIPsi?KeHUs Ipu 1ioMoru 1udpo-ananorosoro npeodpazosaresist (ITAIT uaun DAC).
dopmysta IPUMEHUTEIBHO K TOKY IIEPBOTO KaHAJIA BBITJIAIAT CJIELYIONUM 00pa30M:

Ipac = DAC I slopey X Iy + DAC I intercept;.

3HavueHnsT TOKa/HAIPSIXKEHUST U3MEPSIOTCs [IPU HOMOIIH aHAJIOro-TiudpPOBOTO 1Mpeot-
pasosaressi (ALl uwin ADC), Ha BBIXOJE KOTOPOrO TOJIydYaercs 1udpoBoil Kojg. DTor
npoBOil KO MEePEeBOJIUTCA B 3HAUYEHUE TOKa HAIpszKeHusd 10 (opMmysie MOXoxKel Ha
PEIBLIYILYI0 (POPMY.ITY.

Iye =1 _slopey X Iapc + I _intercept;.

KanubpoBka MCTOYHUKOB CMEIIEHUsT 3aKJ/IF0OIaeTCd B HAXOYKJIEHUU HEU3BECTHBIX KO-
sppurmenros: DAC X slopey, DAC X intercepty, X slopey, X _intercepty, Tie
X =1,U,a N =1,2. Jlyig nonydeHus: 3TuxX Ko3OPUIUEHTOB HEOOXOIUMO 00g3aTe IbHOE
nasmare MyabTuMerpa Agilent34401A. Hadaio KaJnOpOBKY IPOUXOAUT IIOCJIE€ HAXKATHUS
na ojuy u3 4-x kuornok Calibration ChannelN Xmode. Tlociie naxkaTus Ha 3Ty KHOII-
Ky BO3HHKAET OKHO KATMOPOBOTHON yTuauThl (cM. puc. 7). Takzke Ha Bech pabounii cTost
pacKpbIBaeTCsl OKHO, B KOTOPOM OTODOpazkaeTcss MHMOpMAaIis O X0jie KAaJIUOPOBKU B BU-
e rpacduka. ['paduk B mporecce KaanOPOBKHU JT0JKEH OBITH JIMHEHHBIM, B IPOTHBHOM
caydae CJejlyeT TOBOPUTh O HEHCIIPABHOCTU UCTOYHUKA CMEIIEeHU.
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Calibration

General prefences
Interface CoM
COM Port M Points
200 2
Start

Post process

0 K

-
Calculate
Error
DAC=
ADC=

Close

Puc. 7: Buenmuuit Buji KaTubpOBOYHON YTUIUTHIL.

[lepes nagaio KaMOPOBKHU yOEMTECH, YTO BBHIOPAHHBIN JIJId KAJUMOPOBKM KaHaJsl MC-
TOYHHMKA CMEIEHUs MMOJIKII0YeH K U3MepUuTeIbHOMY BXOoay MyabTuMerpa Agilent34401A,
a caM MYJIBTUMEeTP MOJKJIIOUEH K KOMIBIOTEPY depes Ji000ii JocTynHbIil naTepdeiic. Tun
MIOJIKJIIOYEHNs] MYJIbTUMEeTpa BblOMpaeTcs B BblnaJatomniem crrcke Interface. B cioyuae
BeiOopa COM-unrepdeiica, B nose penakrupoBanus COM Port neobxojumo ykazarhb
Ha3BaHUE MOPTa, K KOTOPOMY IOJKJIIOUYEH Ball My/abTuMmerp. B ciydae Boibopa GPIB-
nnrepdeiica, B mose pegakrupoanus GPIB Address veobxommmo ykasaTh ajipec, moji-
KJIIOYeHHOTO MysIbTuMeTpa .B ciyaae Beibopa VISA-unrepdeiica, B 1oje peaK THPOBAHNUST
VISA Name HeoOX0/ MO yKa3aTh UMd IPUOOpa, 0JI KOTOPbIM OH 3apPerucTPUPOBAH B
VISA npaiisepe. B mosie N Points rHeoOxomMo yKaszaTh KOJTUIECTBO TOYEK, JIsd KO-
poBku. [locse BbIIOJIHEHUST TTOINOTOBUTE/ILHBIX PAOOT BBl MOXKETE€ HadYaTh KAJIUOPOBKY
HakaThueM Ha KHONKY Start. IIporpecc kamnbpoBku orobpazkaercs HuzKe KHONKH. Cam
[IpOIecC KaJTUOPOBKHU 3aHUMAET JJINTEJILHOE BPEMsi, B T€UYEHUH KOTOPOI'Oo HE PEKOMEH-
JyeTcsl MPpUKacaTbCd K HCIOIb3yeMbIM mpudopam. [Iporecc KaambpoBKu Bceria MOYKHO
IpepBaTh HaXkKaB Ha KHOINKY Stop, MOSBILIONIyIOCd 3a MecTo KHonku Start.

B xome mporiecca kamubpoBku Ha rpaduke OYIYyT CTPOUTHCS M3MEpPseMble BEJTUIUHBI.
st TOYeK CTPOSIIUXCS CHHUM IIBETOM OPJIMHATA COOTBETCTBYET M3MEPEHHOMY MYJIbTH-
METPOM 3HAYCHUIO, aOCIUCCA TOYKH COOTBETCTBYET IUMPOBOMY KOJY, IMOCHLIAEMOMY Ha,
HATI. [Ijs ToOYeK CTPOSIIUXCS 3€JIEHBIM IIBETOM OPJIMHATA TaKyKe COOTBETCTBYET HU3Me-
pAeMOMY MYJILTUMETPOM 3HAYEHHIO, & abCIUCCa COOTBETCTBYET IUMPOBOMY KOy, U3Me-
psemomy tipu momornm AIIIL. Iist emerniernst rpaduka 1Mo TOPU3OHTAN WJIM BEPTHKAJIN
yJlepKuBaiiTe KJIaBUIIN KJIABHATYPBI CO CTPEJIKAMEU. TaKKe MOXKHO IepeMernaTh rpaduk
[IPU HAYKATOMN IIEHTPATHHON KJIABUIIK MBI ([IPU HAYKATUU HA KOJIECUKO MbIIn). [ m3-
MEHEHH MacITada 110 TOPU30HTAJM UJIH BEPTUKAJIN yiepKuBasd Kiaasuiny Shift naxkmure
COOTBETCTBYIOIIYIO KJIABUIILY CO cTpekoil. Bo BpeMs mporecca KaJnOpPOBKU MOYKET IIPO-
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n30iiTH €OOIt, CBA3AHHBIN ¢ OMMOKOI ITpreMa-IiepeIadn KOMAaHIbl. B 9T0T MOMEHT MOXKeT
[IPOU30MTH BHIOPOC, KOTOPBII TOBJIUIET HA KOHEYHYIO KAJMOPOBKY ycTpoiicTBa. BeposT-
HOCTB 3TOr0 JOCTATOYHO MaJjia, HO KOHTPOJIHUPOBATH IIPOIECC BCE Ke HEOOXOIIMO.

[Tocie okoHYaHMS MIpOIEcca KAJTMOPOBKH OTKPOETCs JOCTYI K MaTeMaTUuIeCKn PyHK-
nusaM obpaboTKu manubix. Haxkarue na kaonky Delete npuBogut K ymanennto naubosiee
yJIaJeHHBIX OT JIMHEHHOrO 3aKOHa TOYeK. [Ipn 9TOM yaagIgroTcs TOYKH B KOJTMIECTBE yKa-
3aHHOM JIEBEE ITON TOYKU.

Tax>ke OTKPBHITA BO3MOYKHOCTH CAMOCTOATEIHHOIO YAAJIEHUS OJIH30BATEIEM JINIITHIX
Touek. [yig 9Toro HeoOX0IMMO B KOHTEKCTHOM MEHIO IpadUIecKOro OKHa BbIOpATH IMYHKT
Selector Enabled, jaJee 1ipu moMOIIU MBIITKT BbIJIEJIUTDh TOYKH TOJI/IEXKAIINE YIAIEHATO
1 HazKaTh KJIaBuIny KjaaBuaTypbl Del uin BeIOpaTh B KOHTEKCTHOM MeHio IyHKT Delete.
[Tocse Takoro yjaJieHus cjie/IyeT mepecauTaTb KaanopoBOUHbIe KOIMDMUIINEHTHI HaXKaB Ha
kuonky Calculate.

Merkamu Error  DAC u Error ADC orobpazkaercst cpeJiHeKBaIpaTU4HOe OTKJIO-
HEHME OT JIMHEWHOI'0 3aKOHA M3MEPEHHBbIX TOYeK. KCcTecTBeHHO, UTO MeHbIee 3HaYeHUe
9TUX KO3 PUIIMEHTOB COOTBETCTBYET Jiyieit Kaauoposke. [Tocie okondaHust KaanOpPOBKU
n HaxKaTuu Ha KHONKY Close, maHHBIE COXPAHSIOTCS B OIIEPATUBHON IAaMSITH YCTPOICTBA
1 3aHIMAIOT COOTBETCTBYIOIINE IOJISI B pOPME IIPOrPAMMEL.

KambpoBka neuku.

B ciydae, Korjia B yCTpOMCTBE UCHOJIB3yeTCs Medka (mpuMepoM paboThl yCTPOHCTBa B
TaKOM pPeXKUMe MOKeT ObITb HCIIOJIb30BaHUE €ro JijId pabOThI C MPSIMBIM JETEKTOPHBIM
IPUEMHUKOM, B KOTOPOM HEOOXOJIMM JOTIOJTHUTEIbHBIN TIOJOIPEB JIETEKTOPA), HeOOXOII-
MO ITPOBECTHU KAJIMOPOBKY HAIIPSI?KEHUS Ha 1edke. KamOpoBKa MpOU3BOINTCS AaHAJIOTUIHO
onucanHoMy B pasjiesie KaanbpoBka MCTOYHUKA cMmelieHus. B xoje KaaubpoBKu da-
CTO MOXKeT HabJIIJIAThC HeJIMHEHHOCTh cuueil kpusoil. [lociie okonvanus KaanOpoBKU
0obe KpHBbIE aBTOMATHYECKU AITPOKCUMUPYIOTC IpsmMoil jimaueit. Hemuneitnocts cuneit
KPHUBO#l NPUBEJET K TOMY YTO IIAT MEPeCTPOiiKu nedku Oyjer HejmHeeH. [Ipu Gosibiiem
3HAYCHUHU HAIPSAXKEHUS IIar MepecTpoiiku MeHbIne. Takoro pojia HeJIMHEHHOCTh B YKCITe-
pumenTe ObiBaeT OoJiee ya00Ha, UeM JMHeliHas 3aBUCUMOCTD Iara repectpoitku. Ctout
OTMETHUTh, 4TO 3ejieHast Kpubas (Kpusas nokasanuit AIIIl) ocraercs smHeitHoi, T.e. 0TOO-
parkaeMble Ha JIUCIJIee 3HaYCHUs HAIPIZKEHUs TEeYKU SIBISTIOTCSI UCTUHHBIMU.

KammbpoBka gaTdymka JaBJI€HUS.

3aBUCUMOCTD BBIXOJHOI'O HAIPSIYKEHUS JATYNKA JIAaBJIEHUs] OT JaBJICHUA JUHEHA. DTOT
dakT ucrosb3yeTcs i KaJUOPOBKY JATINKa BCero 1o 2 ToukaMm. [1pu Beibope BKJIaIKu
Pressure okmo nporpamMMbl OY/IET BBITVISIJIETh KaK MOKa3aHO Ha PUC. 8.

B kauecTBe 0JIHOrO OIMOPHOTO JIaBJICHUS yJI0OHO BHIOpaTh aTMOcdhepHOe JTaBJIeHUe, YTO
COOTBETCTBYET Ha MpuBe/ieHHoN KapTuake Touke Nel. Jlng nmoryuenus 3uadennst AL, u3-
MEPSIIOIIEro JIaBJE€HUE, B 3TOI TOYKe HeOOXO/IMMO HayKaTh HA COOTBETCTBYIOILYIO KHOIKY
Read ADC. I1pu stom npounrantoe 3aadenue AIIIT gomkaO 66T paBHO 0 OO OJIH3KO
K 0. /lajee maruuk jaBjeHus oTkaduBaercd. /laBiieHne HEOOXOAMMO OIEHUBATDH 110 dTa-
JIOHHOMY MaHoMeTpy. B 1oJie BBOa COOTBETCTBYIOIIEMY BTOPO#l TOYKE HEOOXOIUMO yKa-
3aTh U3MEPEHHOE JIaBJIEHNE U HaxKaTh Ha cooTBeTcTBYIONLYI0 KHONKY Read ADC. Ilosinas
orkadka coorBercTByer 3Hadennio AILIT ~ 50000 — 60000. [Tocsie HarkaTus HA KHOIKY
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wnfiguration for SCOMTEL BiasUnit
1=Welcome p2=Config BiasUnit

Channell  Channel2 Heater Pressure  Temperature

Pointl
Pressure(mbar) [l v Calculate

ReadADC
EEPROM ADC Value

P_slope

Save

Paint2

ReadADC

Pressure(mbar) m P_intercept

ADC Value

Puc. 8: Kanubposka jgaBiieHus.

Calculate coorsercrBylomnue kaanbpoBounble KOIMDOUINEHTH aBTOMATUYIECKH BLICUU-
TBIBAIOTCH U 3arPYKAIOTCA B YCTPONCTBO, a TakxKe oTobpazkaiorcsa B noyax P slope u
P intercept.

KammbpoBka Tepmomerpa.

Kanmubposka TepmomeTpa B MaMsaTH KCTOYHUKA CMEIEHUsI [IPEJICTABICHA B BUJIE MACCUBA
u3 100 3Ha"YeHMnit HATIPSIZKEHUST TEPMOMETPA U COOTBETCTBYIOIIUX UM 3HAUECHUN TEMIIEPATY-
pbl. Ucnomb3yemMble TepMOMETPBI UMEIOT OJIMHAKOBBIE TeMIIepaTypHble 3aBucuMocTr. Cxe-
Ma UCTOYHWKA MUTaHUS U M3MEePEHNs HAIIPSAKeHNsT TEPMOMeTpa Mo Ipa3yMeBaeT HAJNINe
MIOTPENTHOCTEl, ITO MOXKET MPUBECTH K TOSABJIEHUIO ONMTMOKN, KOTOPasi MOYKET COCTABJIATH
HECKOJIBKO JIECATHIX Ipajyca KejabBuHa. /s ydyeTa morpenHocT HeoOX0AMMO MOy YUTh
MIOTIPABKY K BeJIMYMHe 30HAupyotmero Toka. [Ipu Beibope Briajgku Temperature okuo
IporpamMMbl OY/IET BBITJISIIETh KaK MOKa3aHO Ha puc. 9.

Jlnst KaamOPOBKU MbI HUCIOJIB3YEM CpEJIy M3BECTHOU TeMiieparypbl. B kKadecrBe Ta-
KOI TeMIiepaTypbl MOKHO BBIODATH TeMIepaTypy KulleHus Kujakoro rejmst (~ 4.2). ITo-
CKOJIbKY TeMIlepaTypa KHUIIEHUs YKUJIKOTO TeJIUs sIBJISeTCs 3aBUCHIIeill 0OT arMocdepHOro
JIaBJIEHUs] BEJIMYMHON U NPU M3MEHEHUU JIaBJIEHUsI B IpeJiesiax HOPMbI MOYKET MEHSIThCs
bosiee vem 0.1K, yno6HO BBIOpaTh B KadecTBe KaJIMOPOBOUHON Temieparypbl A-Touky He
(2.17K).

s wauana kanmmbposku weobxoammvo B nosie Temperature (K) ykasars Temmnepa-
TYypy TepMoMeTpa, mocie dero nHaxkarhb nHa kHonky ReadADC. B nmore ADC Value
MOSIBUTCS 3HAYEHUE COIPOTUBJICHUS TEPMOMETPA.

tst ymoberBa XpaHeHWsT U BBIYUC/IEHUST TeMItepaTypbl 110 okazanusym AL B mamsTu
MK crpontcs tabsuia 3uaqdennit mokasanuit ALl u coorBercTByIouM nM Temepary-
pax. Tabiuna orpanmyeHa B pasmepax. Vcrmonb3yercs Toabko 100 Todek, mpu 3ToM Iiar
10 TeMIlepaType BhIOpaH JIOrapudMUYEeCKUM U TOKPBIBAIONINM BeCh WHTEPECYIONIHil Jina-
na3oH. s dopMupoBanus 3TOi TAOIUILI TIOCIE BBEJIEHUs MTOIPABKH TOKA HEOOXO/IMMO
naxkatb Ha KHOnKy Calculate Table. Bor Tak:ke MoxkeTe MCIOIB30BATEH JIMHEHHBIN 3a-
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wnfiguration for SCOMTEL BiasUnit

1=Welcome | Step2>Config BiasUnit

Channell  Channel2

Temperature ( : Temperature -
325.0120544433_|
321.237384521%
317.428619384A
313.6151123046
309.7637329101
305.8727722167
301.9763183593
298.0418701171 -

SaveEEPROM ADC Value

Read ADC

Calculate Table

IS

Empty Table

Puc. 9: Kamubposka Temieparyphbl.

KOH TeMmritepaTypsl. [l dhopMupoBanms Takoit Tab/mIibl HEOOXOMMO HAYXKATH HA KHOIIKY
Empty Table. 3arpy3ka tab/imipl B OllepaTUBHYIO MAMSITh YCTPONCTBA OCYIIECTBIIAETCS
o HakaTuio KHonku SetData.

IITar 4 - CoxpaHeHne JAHHBIX KOH(UTyparum YCTPOIi-
CTBA.

[Ipu nepexojie k¥ mary 4, dopma TPUIOKEHNT U3MEHUTCA Ha IMOKa3aHHYIo Ha puc. 10.

ynfiguration for SCONTEL BiasUnit

lcome . Step2>Config BiasUnit | St libration’ | Step4:

Puc. 10: Bun okna nporpaMmmbl Ha 1iare 4.

Ha stom tare, siBjisiiornumMes OCIEIHAM, aKTHBHO TOJIBKO 2 KHonku. [Ipn naxkarwum
Ha kHonky SaveData mnoJsib3oBaTesio npejiaraeTcs BbIOpaTh MeCTO Jjisd 3amucu aiiia
koHbUryparuu B yjgobnoe st Hero mecro. [lo naxkaruio na kuonky Send e-mail daiin
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kouduryparuu Oy/eT OTHpaB/IeH Pa3pabOTUYNKY, YTO MO3BOJUT €My UMETh IOJIHYI0 6a3y
JIAHHBIX O KAJIMOPOBOYHBIX JAHHBIX HA BCE IIPOU3BEJECHHBIE YCTPOUCTBA.



IlakeT KOMIIOHEHTOB JIJIsi PaDOTHLI B
cpeae LabView.

Ins paborel B cpene LabView pazpaboran maker KOMIIOHEHTOB BUPTYaJIbHBIX HHCTPY-
MEHTOB 00eCIeunBaIONINX yIIPaBJeHne 1 cOOp JAHHBIX UCTOYHUKOM CMelleHusA. B cocrase
KOMILJIEKTa, ITpOrpaMMHOro obecriedenusd subVI, apisiomuxcsa o0oiouKaMu K (PYyHKITHSIM
JauHaM#IYeckoi oubanoreku biasbox.dll.

g opranm3anuy paboOThI 110 TPUHIUITY TIOTOKa JAHHBIX , Bce subVI numMero BxosHoiM
U BBIXOJHOI TepMuHAJ OMmUOKU, 3a uckjaodenuem bb  Open (uMeeT TOJBKO BBIXOIHOMN
repmunai) u bb_ Close (nMeeT TOBKO BXOIHOI TepMuHa). TepMuHAT OMMOKY SBIISETCSA
KJIACTEPOM CO CJIEJYIONTUMU MTOJIAMU:
ERROR - npunumaer 3unadenne TRUE B ciryvyae BosHUKHOBEHMSA OIMHOKN OOMEHA.
CODE - Bosspamiaer ko omubku (cm. onucanue biasbox.dll).
SOURCE - Bosspaimaer tekctoBoe naspanue subVI Bb3Basiero ommoky.

=
L
BI/IpTyaJIbeIfI HUHCTPYMEHT bb*Open.Vl = npeaHa3HavcH JAJId HHUIU A IM3allu NH-
Tep(beﬁca obMeHa JaHHBIMM. Nmeer OInH BbIXO,D;HOIjI TEpMHHAJI OIIIOKU.

Bupryasbustii nacrpyment bb  GetData.vi T [peIHA3HAYEH JIJIsd IOy YeHUs JIaH-
HBIX OT UCTOYHMKA cMeleHus. VIMeeT BXOIHON U BBIXOIHONW TEPpMUHAJ OIMTHOKU.
DATA - Maccus kyractepoB ¢ JaHHbIME OT 1ipubopa. Kjacrepbr umero BuI:
Ix - sHagenune ToKa Ha KaHaje X B A.
Ux - 3HadeHune HallpsizKeHUsI Ha KaHae X B V.
P - 3nauenune napienus mBar.
T - 3nauenue Temnepatypsl B K.
R - conporusienne Tepmopesucropa B Ohm.
HEATER - nanpsizkenue Ha medke B V.
BATX - nanpsizkenust B mV 6arapeit osioxkuresbHoro (P) u orpurareibHOro muraHus
(N).
STATUS - Pexumbl crabujin3anuy UCTOYHUKOB U HYJIsl HA BBIXOJE (CM. OIHCAHUE Ha
biasbox.dll).
ERROR - Omubku B pabore npubopa (cMm. omucanue Ha biasbox.dll).
NUMBER - kon4ecTBO KJIaCTEPOB € JAHHBIMU BO BXOJHOM Oydepe.

S

Bupryanbubiit uncrpyment bbb Value.vi 5= yeranapinBaer 3nadenne TOKa WA Ha-
NPSIPKEHUs] B 3aBUCHMOCTHU OT BBHIOpAHHOTO pekuMa padoTwl. VMeeT BXO/IHOM U BBIXOIHOI

TEePMHUHAJI OINHOKH.
CHANNEL - nomep kanasa (0 mm 1).
VALUE - Bnadenne ToKa WU HAIIPSI?KEHUS B 3aBUCUMOCTH OT TEKYIIEr0 peKuMa cTabu-

15
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JIN3AINN.

Bupryanbusiii uncrpyment bbb SetMode.vi =B yCTaHABJIUBAET PEXKUM CTabM/In3a-
UK TOKa-HanpsizkeHus. VMeer BXOHON U BBIXOIHON TEPMUHAJ OMIUOKH.
SET - pexxum crabunuzanun: FALSE - o nanpsizkeanio; TRUE - o Toky.
CHANNEL - nomep kanasa (0 mm 1).

(e
Bupryanbusrit uactpyment bb  SetZero.vi <= ycranaBmBaeT HyJieBoe 3HAUEHME HA
BeIOpaHHOM KaHaJje. MIMeer BXOIHOM M BBIXOIHONW TepMUHAJ OIMTUOKU.

SET - ycranoBka HyJist (KOPOTKOe 3aMblKaHue Bbixo/a uctounnka): FALSE - Berxosn paso-

MKHYT; TRUE - BbIXOT 3aMKHYT.
CHANNEL - nomep xanasa (0 mm 1).

Bupryasnbusiit uacrpyment bb_ Close.vi npeHa3HavYeHa I 3aKPhITHS UHTEP-
deiica n 3aBepIeHns mporecca oOMeHa JTaHHbIMEA. IMeeT BBIXOIHOII TepMUHAJ OIMTNOKMT.

B koMmIutekTe mocTaBKM HPUBEJIEH MTPOCTOI MPUMEP TOrO, KaK OPraHu30BaTh paboTy
ucrounuka cMmemtenust (daitr simple  demo.vi)



Vlcnoab3oBaHue JuHaAMIYECKOM
ounosmoreku JaHHBLIX blasbox.dll.

Jlunamudeckas Oubmoreka JaHHbIX biasbox.dll npegnasnadena i paboThbl ¢ UCTOYHU-
KoM cMmerienus. [Ipu 5ToM mMeeTcsi BOSMOXKHOCTD CO3/aHUsI CBOUX ITPHUJIOXKEHUI C I10JI-
KJIIoYeHneM (pyHKIUH 6UOIMOTeKH, TpeTHA3HAYCHHBIX JIJId YIPaBJIeHUT U cOOpa JTaHHbIX
UCTOYHMKA cMelennsd. PaboTy ¢ ycTpoiicTBOM HEOOXOMMO HadaTh ¢ OTKPBITUS €r0, UC-
mostb3yst pyukImio bb  Open, 3aBepiarh paboTy HY?KHO 3aKPBITHEM YCTPORCTBA, UCIIO/Ib-
3ys koMmany bb_ Close.

Onucanme pyHKIINIA.

Mannmuaan3anun nHTepdeiica ooMeHa TaHHBIMMU.

char bb_ Open(void);
Bossparmaemslii mapamerp paBeH 1 B cirydae yCIEITHOTO OTKpbIThs mHTepdeiica n 0 B
cydae OIMOKH.

SakpeiTue naTepdeiica n 3aBepileHne oOMeHa JJaHHBIMU.

char bb_ Close(void);
Boseparmaembriit mapamerp paBeH 1 B ciydae yCHemHoro 3akpbitus waTepdeiica u 0 B
cJaydae OIIMOKH.

HonyquI/Ie JaHHDbIX.

char bb_ GetData(PMEASDATA buf);

BxotHbIM TapaMeTpoM mporie iy phl siBjIseTcst ykasaresb Ha cTpyKTypy Tuita MEASDATA |
OIMCAHHYIO HUKE.

Boseparaembriit mapamerp paBeH 1 B ciydae yCHeNnHOro BbinosineHus GyHkiuun u O B
cJaydae OIIMOKH.

Kondurypannusa ncro9HnKa cMeIrieHusl.

char bb_PutData(PCONFIGDATA buf);

BxomnbiM  mapaMeTpoM  IIPOLEAYpbhI  SBISETCA yKasaredb Ha CTPYKTYpy THUIIA
CONFIGDATA, onucanHyto HUZKe.

Bossparmaembiit mapamerp paBeH 1 B cjIydae YCIENIHOTO BbilojHeHust pyHKmun u 0 B
caydae OIIMOKH.

17
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HonyquI/Ie KaJII/I6pOBO‘IHbIX KOHCTAHT.

char bb_ GetEeConst(PEECONST buf);

Bxo/IHBIM HTapaMeTpoM MPOIe/lyphl ABJIsIeTcs yKasareb Ha cTpykTypy Turna EECONST,
OIMCAHHYIO HUZKE.

Bosspamaemplii mapamerp pasen 1 B ciydae yclemHoro BbinosHenns dpyukimun u 0 B
ciydae OITHOKH.

HeperI.J'IKa KaJII/I6pOBO‘-IH]':>IX KOHCTaHT B NUCTOYHUMK CMeEIIECHUI.

char bb_ PutEeConst(PEECONST buf);

BxoinbiM tapamMeTpoM mporieIyphl SBjsgeTcd yKaszareib Ha cTpykrypy Tuna EECONST,
OTIMCAHHYIO HUXKE.

Bozspammaembrit mapamerp paBeH 1 B cjiydae YCIENIHOTO BbIoHeHUS GyHKImu u 0 B
caydae OIMOKU.

HonyquI/Ie Ta6J'II/II_[bI 3aBHCHUMOCTHA UCTUHHOI TeMIlepaTypbl OT IIO-
Ka3aHui AdaTINKa TeMIlepaTyphbl.

char bb_ GetEeTable(PUSHORT TempCode, PFLOAT TempData);

[Iporierypa mMeeT JiBa BXOJIHBIX HapaMeTpa:

PUSHORT TempCode - ykazatenb na maccuB n3 100 9/1eMEHTOB ¢ yKa3aHUEM KOJOB
ANII maranka TemiepaTyphbl.

PFLOAT TempData - ykazarenb na maccus u3 100 3/ieMeHTOB ¢ yKa3aHUEM UCTUHHDBIX
3HaYeHn TemiepaTypbl, coorsercTByfomuM Kojgam AIIIT B maccue TempCode.
Boszsparmmaembrit mapamerp paseH 1 B ciydae ycHemnrHoro BeimosHeHust (yskiun n 0 B
caydae OIMMOKU.

Ilepemavda TabauIbl 3aBUCUMOCTA MCTUHHOI TeMmepaTypbl OT MO-
Ka3aHull JaTYuKa TeMIllepaTypPhl.

char bb_ PutEeTable(PUSHORT TempCode, PFLOAT TempData);

[Ipomeypa nMeeT aBa BXOJIHBIX IapaMerpa:

PUSHORT TempCode - ykazarens wa maccuB w3 100 37/eMeHTOB ¢ yKa3aHHEM KOJIOB
ANII maranka TemmepaTyphbl.

PFLOAT TempData - ykazarenb na maccus u3 100 3/1eMeHTOB ¢ yKa3aHUEM UCTUHHBIX
3HaYeHU TemiepaTypbl, coorsercTByfomuM Kojgam AIIIl B maccuse TempCode.
Boseparmaembriii mapamerp paBeH 1 B ciydae yCIeNHOro BbinosiHeHus (byHKuun u 0 B
ciydae OIMMOKH.

CoxpaHeHne TEeKyIInX KOHCTAHT B MOCTOSHHYIO NaMATh UCTOYHUKA
CMeIlleHusI.

char bb_SaveEeConst(void);

[Iporeypa BbIOIHSIETCS JTOCTATOYHO 100 (Topsiika 10-20cexk.)

Bossparmaembrit mapamerp paBeH 1 B cjiydae YCIEIIHOIO BbINOJHeHUd GpyHKInU u 0 B
cydae OIMOKH.
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ITonyvenmne nanabix B popmare LabView.

UINT bb_LVGetData(PMEASDATA buf);

BxoiHbIM TTapaMeTpoM poTie 1y phl siBJIseTcst yKasaTesb Ha cTpyKTypy Tuita MEASDATA,
OIMCAHHYIO HUKE.

Bosspaimaemblii mapamerp paseH 1 B ciIydae YCHEIIHOIO BbinmojHeHus (GyHkiun u 0 B
ciydae OITHOKH.

Koudurypamusa ncrogynuka cMmerneHns aJjist cpelbl LabView.

UINT bb_LVPutData(PCONFIGDATA buf);

BxoabIM TapaMeTpoM MPOIeLy Phl siBJIsIETCS YKa3aTeib Ha crpykTypy Tuiia MEASDATA,
OTMCAaHHYIO HUXKE.

Bozspammaembrit mapamerp paBeH 1 B cjiydae YCIENIHOTO BbIoHeHUS GyHKImu u 0 B
caydae OIMOKU.

Onucanue THUIIOB AJaHHDbIX 1 KOHCTAaHT.

CTpyKTypBI JJAHHDBIX, UCIIOJIb3YEMbIe B JUHAMUYeCcKoi Oubanoreke jannbix biasbox.dll
typedef struct _MEASDATA

{

float 11; //Tox nepsoro kanaia B MKA

float Ul; //Hanpsizkerne nepBoro kaxajia B MB

float 12; //Tok BrOporo Kanaia B MKA

float U2; //Hanpsizkerue Broporo kKaxajia B MB

float P; //daBnemnue

float T; //Temmeparypa

float R; //Conporusienue repMomerpa

unsigned short int BATP; //3apsan nomoxwurenbHoit Gatapenm — aKKyMyJIsTO-
pa(mokasbiBaeMoe HaIpsizKeHne HEOOXOMMO yMHOKUTEL Ha 10MB)

unsigned short int BATN; //3apsg orpumaresnbHoii  Gatapem — aKKyMyJIsTO-
pa(moKa3piBaeMoe HalpsizKeHne HeoOX0 MO YMHOKUTE Ha 10MB)

float HEATER,; //Hanpsikenne neakn

unsigned char STATUS; //Crarychbrit 6ailT (3HadYeHHsT GUTOB ONMUCAHBI HUZXKE)

unsigned char BBERROR; //Baiir omu6ok (3HaueHue GUTOB ONUCAHBI HUKE)

} MEASDATA, *PMEASDATA;

typedef struct  CONFIGDATA

{ float I1; //Tok mepsoro kaHnaja B MKA

float Ul; //Hanpsizkerue nepsoro kaxajia B MB

float 12; //Tok BrOpOro Kanajia B MKA

float U2; //Hanpsizkerne Broporo Kaxasia B MB

float HEATER,; //Hanpstkenne neckn

unsigned char STATUS; //CrarycHbrit 6ailT (3HadeHHsT GUTOB ONMUCAHBI HUZXKE)
} CONFIGDATA, *PCONFIGDATA;

typedef struct EECONST



{ float I _slope|2];
float I_int|2];
float U_slopel2];
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float U_int|2|; //kamuGpoBoumble 3HAYECHUS /IS IOy I€HNST 3HAUYCHUST TOKOB KAHAJIOB B

MKA 13 nndposbix 3Hadennii nokaszanmii AIIIL.
float DAC_1_slope[2];

float DAC 1 int|2];

float DAC_U_slope[2];
float DAC_U_int[2];

float R_slope;

float R int;

float UH _slope;

float UH _int;

float DAC_UH _slope;

float DAC_UH int;

float P slope;

float P_int;

}JEECONST, *PEECONST;

Burer cratycHoro baiita
Bit0 ENB_CH1 //KAHAJI 1 BKJIFOYEH
Bitl ENB_ CH2 //KAHAJI 2 BK/JIFOUYEH
Bit2 CUR_CH1 //KAHAJI 1 B CTABUJIU3ALIN T10 TOKY
Bit3 CUR_CH2 //KAHAJI 2 B CTABUJIU3AIINN T10 TOKY
Bit4 SHORT1 //BAKOPOTKA KAHAJIA 1 BKJIFOUEHA
Bits SHORT2 //BAKOPOTKA KAHAJIA 2 BK/IFOYEHA

Bit7 MAIN MODE //PE2KVM PABOTHI: 1 - PABOTA 0 - 3APAT AKKYMV/JI-

TOPOB

Bure! 6afita ommbox

Bit0 ADC_1 //ADC1 ne orBevaeT - MPEBBIIMIEHO BPEMsT OKUIAHH
Bitl ADC_2 //ADC2 He oTBevaer - MPEBBIIIEHO BPEMST OXKHIAHI
Bit2 ADC_3 //ADC3 He oTBevaer - MPEBBIIIEHO BPEMSsT OZKHIAHIS
Bit3 BATP ER //Omumbka 3apsiHOrO ycTpOiicTBa MOJIOKUTEIbHBIX Harapeil
Bit4 BATN ER //Omu6ka 3apsTHOr0 yCTPOWCTBA OTPUIIATEIBHBIX HaTapeii

Bits BATP_CH //Ilosoxuresbhble 6aTapero 3apsarKaiTcs
Bit6 BATN CH //Otrpunaresibabie baTapeio 3apsizKaioTcst



WcrTopust Bepcumii.

Rev. 1.4. 17.06.2011

B mporpamme Preferences.exe BBeseHa BO3MOXKHOCTH HUCIOJB30BAHUS MYJIHTUMETPA
Agilent34401A u AKWII V7-78 npu nomornu natepdeiica VISA.

N3 nabopa wuncrpymentoB uckiodensl mnporpammbl ControlCenter.exe u Measure.exe.
B sr1oit m mocnemyomux Bepcusix (HYHKIUH STUX IIPOrPAMM BBIIOJIHSIET IIPOrPaMMa
DATACenter.exe.

O6nOBIEH HAOOD KATUOPOBOK.

[Iporpamma Preferences.exe mosiHOCTbIO ITepeBe/ieHa HA AHTJINNACKUN S3BIK.

Rev. 1.3. 18.03.2011

B muporpamme Preferences.exe BBejeHa BO3MOXKHOCTBH HUCIOJIL30BAHUS MYJIBTUMETPA
Agilent34401A npu nomorn untepdeiica GPIB.

Rev. 1.2. 11.02.2011

Ucnpagsenst omubku B pabore nporpammbl Preferences.exe (pu KagnbpoBke TepMOMeT-
pa co3jaBajiach HeBepHasi TabJmIA).

Ucnpasnensr merounoctu B pabore mnporpammbl ControlCenter.exe mpuBojsiime K
3aBHCAHUIO [POIPAMMBI B CJIydae HEKaJMOPOBAHHBIX HEKOTOPHIX KOoHCTaHT. (Hampumep
3aBUCAHUE ITPOUCXOIUIO MPHU padoTe ¢ OJHOMPOTOHHON MPUEMHOI CHCTEMOI, KOorja He
[POBO/IIJIACH KAJTMOPOBKa TedKn). TakKe ycTpaHeHO BOSHUKHOBEHHE JIONOJHUTETHLHOIO
KaHaJja B CIydae O/IHOKAHAJILHBIX TPUEMHBIX CUCTEM.

Rev. 1.1. 19.11.2011

N3 wmabopa WHCTPYMEHTOB UCKJIOYEHBI IporpamMMbl  Programer.exe, calibr.exe,
CalibrManager.exe. B »3roit m mnocienyomux Bepcusx Q(YHKIMA TUX IIPOTPAMM
BBITIOJIHSIET Tporpamma Preferences.exe.

Rev. 1.0. 19.05.2010

[lepBas Bepcusi HAOOpa MPOrPAMMHOIO OOECIIeeHUS .
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KOMHHGKT&HI/ISI IIOCTaBKMN.

[Tonubrit HAOOP MPOrpaMMHOTO ObecIeveHus i HICTOYHUKA CMEINeHnd HaXOJIUTCd B ap-
xuse Toolset Rev 1 4.zip.

B karanore CalibrData cojepkarcs KamubOpoBKHU Ha yCTPOHCTBA, CO3/IaHHbIE /IO BBIXO/Ia
HaCTOMAIIEr0 JIOKYMEHTA.

B karanore LabView-Vi conepxkarcs BUpTyabHBIE KOMIIOHEHTBI JjIs PADOTHI B Cpe/Jie
LabView. [Ipumep ucro/ib3oBanns yCTPOUCTBa PACCMOTPEH B BUPTYAJHLHOM UHCTPYMEHTE
simple demo.vi.

Qaitn biasbox.dll - qunamudeckas 6ubmoTEKA JIJIA YIIPABIECHUsT YCTPORCTBOM IIp€e/IHA~
3HAYEHA [ pa3pabOTKN COOCTBEHHDIX MMPUJIOXKEHUN T10JIb30BATEIEM.

Qajin setup 5 0 3.exe - nucramrarop DATACenter - mporpaMMel, mpejiHa3HaueHHON
JIJIS yIpaBJICHUS, KOHTPOJIs U cOopa JAHHBIX C UCTOYHUKA CMEIICHUS.

Qaits1 Preferences.exe - mporpavma mpeHa3HavueHHAsT I T€PBOHAYAIBHON KOH(UTY-
paiuy u KaJauOpPOBKU UCTOYHUKA CMEIICHUS.

Apxus CDM20602.zip - apaiiBep MCTOYHUKA CMEIIEHUs JJIsi OINEPAIMOHHON CHCTEMbI

Windows OS.
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