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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.

Taxke paiiBep /18 NCTOYHUKA CMEIeHNs HaXoIuTcs B apxue CDM20602 . zip, HaX0-
JIAIIEMCs B OCHOBHOM KaTaJiore Habopa IPOrpaMMHOI0O 00eCIIeIeHH.

[Ipu Bo3HUKHOBEHNM OIMIMOOK B UCIOJIL30BAHUU ITPOIPAMMHOIO ODeCIiedeHns IPOChha
COOOIUTD ITPOU3BOIUTEISIM T10 JIEKTPOHHOI 1ouTe scontel@scontel . ru.

YcranoBka ApaiiBepa.

[Ipormecc ycraHOBKH fpaiiBepa Il PA3JIMYHBIX ONEPAIIMOHHBIX CUCTEM II0/IpPOOHO OIHMCAaH
Ha cTpaHure http://www.ftdichip.com/Documents/InstallGuides.htm.


http://www.ftdichip.com/Drivers/D2XX.htm
http://www.ftdichip.com/Drivers/D2XX.htm
CDM20602.zip
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 KOJUYIECTBE, CEPUITHOM HOMepe U Bepcuu mnpommmsku. [Ipu 3amycke mporpam-
Ma ToJIydaeT UH(MOPMAIMIO € caifiTa ITPOM3BOJUTENST O TMOC/IETHEHl BEepCHU MPOITUBKH
ycTpoiicTBa u oTobOpazkKaeT 3Ty mH(OpMaIlnio Ha dKpane. [IpaBuibnag padora mporpam-
MBI BO3MOXKHA B CJIydae HOJKIIOUEHNs TOJIBLKO ofHOro ycrpoiictBa BiasUnit Kk kKommbio-
Tepy. B mporuBHOM citydae mosib3oBaTe o Oymaer joctynHa Jjuiib KHonkn Check the
connections n Exit. [Ipu naxxatun na knonky Check the connections npoucxonur
[IPOBEPKA MOJIK/IFOUEHHBIX YCTPONCTB K KOMITHIOTEPY aHAJIOTUIHO TOMY, KaK 9TO JI€JIaeTCs
B cJIydae HadaJia padboTsl mporpaMmbl. Kaomka EXit ocylecTsiisieT BbIX0O/ U3 IPOrPaMMBbI.

Ob6napyzxkenune oxroro ycrpoiicrsa FTDI u npu ycioBun #e obHapyKeHue ycTpoiicTB
BiasUnit coorBeTcTByeT ciy4aro mepBoHaYaIbHOIO BKJIIOYEHNs ycTpoiicTBa. B aTom ciry-
Jae psJioM ¢ uH(OpMAIHeil O MOJK/IIOYeHHBIX YCTPOMCTBAX IOABJIsgeTCd KHOIKa Base
configuration of FTDI. IIpu naxkatuu Ha 3Ty KHOIKY TOSBJISIETCS OKHO TIePBOHAYTA -
HO¥T KOHGUTYpaIn yeTpoiicTBa (CM. pHC. 2), B KOTOPOM HY?KHO JIMIIb YKa3aTh CePUITHBIN
HOMep ycTpoiicTBa u HaxkaTh Ha KHONKY Config. Cienyer kpaiine BHUMATEIBHO OO~



ynfiguration for SCONTEL BiasUnit »

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

FTDI device

1 devica(: re} found
Description (BOOT_S250k_I$C0$42$00%8

2 Versio
Aviable firmware vers

. Update

Check the Update ._p — Restore pres

= = ol it Firmware v

connections Firmware ~ preferences
from PC

Puc. 1: Bug oxkna nporpammbl Ha mmare 1.

TH K 9Toil oreparun. [[ocKoIbKY, B caydae ecjn nMeeTcs MOAKII0UEHHOE K KOMIIBIOTEDPY
YCTPOHCTBO JAPYTOro MpPOU3BOAUTENSI, TO OHO MOXKET ObITh HEIPaBUJIBHO MHUIHAJII3HPO-
BAHO M B OyayIieM He paboTaTh.

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. [Ipu naxkarun ma knonky Update Firmware npouncxouTt mojk/Iodenne K
cetu Internet. [Iporpamma ckadnBaeT MOC/IEIHIO BEPCHIO IPOIIMBKU JIJI YCTPONRCTBA U
nporpammupyet BiasUnit. [Iporecc mosHocTbio aBTroMaTu3npoBad u He TpebyeT HUKAKUX
JIeCTBUI CO CTOPOHBI T10JIb30BaTe . Bee sTalibl mporiecca MpoTOKOIMPYIOTCA Ha (hopme
okHa. B ciryaae cOost 0OHOB/IEHNST TIPOTPAMMBbI HEOOXOINMO CBA3ATHCS C IIPOU3BOIUTEIEM
U COOOITUTH HA KaKOM 3Talle ITPOUCXOUT cOoit obecnieyenus. B ciydae ycnexa dpopma
3arpys3KH MMPUMET BHUJI, TOKA3aHHbBII Ha PUC. 3.

[Ipn maxxkatum nHa KHONKYy Update Firmware from PC Boi3biBaeTcs cranjapr-
HBII JIuaJior oTKpbIiTus daitia. [lonb3oBaresio npeiaraercs BhIOpaTh (aiiyl MpONnBKI
ycrpoiicTBa ¢ pactmpennem *.hex. Ha MoMmeHT Hanmcanusi JAHHOTO JOKYMEHTA, CTapIasi
Bepcud npommBKy — 2.23. B ciydae ycnennoro oTkpbiTud gaitjia mpommnBKa HCTOTHUKA
cMmerrenns Oyaer obHoBeHa. B ciaydae ycnexa dpopMma 3arpy3ku NpuMeT BUJI, TTOKA3AHHBIH
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Puc. 3: Oxno obnopienns nmporpammbl Preferences.exe.

Ha puc. 3.

Hazkarne na xkaonky Restore previous preferences orkpbiBaeT auajioroBoe OKHO,
B KOTOPOM II0JIb30BaTe/II0 IIpejijlaraeTcs BhIOpaTh paHee coXpaHeHHbBIN (aill HacTpoiiku
B dopmare *.bbe (crapeiii dopmar daiia HACTPONKHI, BKIIIOYAIONINHA TOJBKO KaIuOpo-
BouHyt0 uHMOpMaImio yerpoiictsa) uiam *.pref (daitn nacrpoiiku u kaaubposku). [loce
BbIOOpa (paitia HacTpoiiku aBroMaTudecku 3arpysarca B BiasUnit. [Iporece zarpyskun
3aHUMAaeT HEKOTopoe BpeMs. st Toro, 9To0bl HACTPONUKU OBLIN COXPAHEHBI B MOCTOSH-
HYIO IMaMsITh yCTPOHCTBa HeoOxoamMmo Haxkarh Ha KHONKY SaveEEPROM, nocrymnayto
Ha mmarax 2 m 3.

Hazkatne na knomky Next 1mo3BosisieT mepeiiT K CjeayioIeMy Iary HacTpONKM
yCTpoiicTBaA.

IIIar 2 - KondurypupoBanue ycTpoiicTBa.

[Ipu nepexojie k¥ mary 2, dopma IPUIOKEHN U3MEHUTCH Ha IOKA3aHHYIO Ha puc. 4.

i PT

W HEATER

| T CHL_MIM_U  CH1_MIM_I
W CH1DSEL

B CH2DSEL

CTaHAADTHEIE HACTRORKK TCORPS HEATER_STEP
|:T.aHﬂ.aFITHb|E‘ H.EI:TFII: K H 3 n

Puc. 4: Buy okna nporpamMMbl Ha miare 2.

B seBoit wactm pabouero OKHa HAXOAATCA IO  BBOJA, IO3BOJISIONINE DPe-
maktuposars MuHmManabaple (CHx MIN_ U/I) n makcmmamsusie (CHx MAX  U/I)



peJieibl  TIePECTPOKN  TOKa/HAIpsKeHUs I O0OMX KaHAaJIOB, IIMAr IepPecTPOiiKu
(CHx_STEP U/I) roka/mampsizkeHusi 000MX KAHAJIOB U IIAT IEPECTPOIKN HAIIPSKEHNUST
neuku (HEATER STEP).

JleBee moJieit BBoJ1a HAXOMATCA 5 (DIAXKKOB, OIPeIe/dIoNnux paboty ycrpoiictBa. Pia-
xkok PT SHOW onpenenser neobXouMocTh M3MepeHus JIaBJIeHUsS U TeMIepaTypbl U
BBIBOJIa UX 3HadeHuil Ha sKpaH. [Ipu orkouennom duraxkke AT ve nHUIMAIU3UPYET-
ca. Oaxkok HEATER onpesensier nanudne B yeTpoiicTBe UCTOYHUKA CMEIICHUS TEIKH.
[Ipu Brmrouenun daaxka SHOWBATT na skpane orobparkaeTcss BeJIUUINHA 3apsiia aK-
KYMyJISITOPOB (HUCIIOJIB3YeTCs TOJBKO B HCTOYHUKAX CMEIIEHUS ¢ AKKYMYJIATOPHBIM TTHTA~
ureMm). Ouakok CHIDSBL oTkioyaer mepBblii KaHAT NCTOYHUKA CMEIIEHHsT (IIPU 9TOM
ATITI2 we nnnnmamusupyercs ). @razxkok CH2DSBL orkiitogaer BTOpoil KaHa HCTOTHUKA
cmererust (mpu srom AIITI3 He wHHIMATIM3UPYeTCS).

g mostydeHus JJaHHBIX O IIpejesiax, marax mepecTpoiK BKIFOUEHHBIX OIIUAX Heo0-
XOJIMMO HaxKaTh Ha KHonky GetData. [Ipu sTom mporpaMmma jiesiaeT 3arpoc K yCTpOiCTBY
U BBIBOJIUT B COOTBETCTBYIOIIHE 10T HH(MOPMAIIUIO, TIOJYIeHHYIO OT ycTpoiicTBa. AHajo-
ruvHas oneparus npoucxonut npu nepexoja ¢ Ilara 1 mo naxkaruio Ha knomnke Next.
Kuonka SetData neobxomuma Jijis 1iepeiadn 1 3alliCh JIAHHBIX B OIEPATUBHYIO TaAMATh
yCTPOHCTBA. 3aIlUCh B TIOCTOSHHYIO MAMATh YCTPONCTBA BCEX JAHHBIX ITPOU3BOJIUTCS TIPU
Haxkatnn Ha KHONKY Save EEPROM. l3meHenus BHeNTHero BHa dKpaHa MCTOTHUKA
CMelleHns OYyT MPOM3BE/IEHBI MTOC/Ie Iepe3arpy3Ku ycrpoiictsa. i mepe3arpy3ku Bbl
MOKeTe HaykaTh Ha KHONKY Reboot.

B mmk#aem jeBOM yIIy €CTh KHOIKHU JIJIsi HHUIUAJIM3AIUT JIBYX HanboJiee 1acto BCTpe-
YaeMbIX KOH(DUTYPAIHiT: IBYXKAHAIbHBIN UCTOTHIK CMEIEHUS JIjIs OTHO(OTOHHOI crcTe-
MBI C U3MEPEHUEM JIABJICHUS U TEMIIEPATYPhI U OJITHOKAHAJbHBI UCTOTHUK CMEITEHUsT JI/TsT
00JIOMETPUIECKOIN CUCTEMBL.

Haxkatne na xwonky Next mozBosisger nepeiiTu K cjejylonieMy Iary HacTPONKH
YCTPOICTBA.

IIIar 3 - KaaubpoBka ycTpoiicTBa.

[Ipu nepexosie K 1mary 3, ¢popma IPUIOKEHNT U3MEHUTCS Ha IOKa3aHHYIO Ha PHUC. .

B npaBoit qacti popMbI 9KpaHa HAXOIUTCS I0JIE€ ¢ BKJIAJIKAMHU, COOTBETCTBYIOIIUMI
KaxKJIOMY U3 BKJIFOUEHHBIX KAQHAJIOB YIIPABICHIA W HHINKAIMA. B 109X BBOAA HAXOISITCS
3HAYEHUS COOTBETCTBYIONINX KAJTUOPOBOUHBIX KO DuiineHToB. s mosydenus Kaanopo-
BOYHBIX JIAHHBIX HEOOX0/IMMO HaxkaTh Ha KHONKY GetData. [Ipu sTom mporpamma jenaer
3aIPOC K YCTPOMCTBY M BBIBOJUT B COOTBETCTBYIOIIHE TOJIA UH(MOPMAIINAIO, Oy IeHHYTO
OT MCTOYHMKa CMeIleHns. AHaJIOrmdIHas olepalns IIPOUCXoanuT npu nepexoqa ¢ Ilara 2
o HazkaTtuio Ha KHomke Next. Knronka SetData meobxoanma s mepegadn U 3aIucu
KaJIMOPOBOYHBIX JIAHHBIX B OIIEPATHBHYIO MTAMSTH YCTPONCTBA. 3alliCh B MOCTOSHHYTO TTa-
MATH YCTPORCTBA BCEX JAHHBIX ITPOU3BOJINTCA TPU HaxKaTuu Ha KHONKY Save EEPROM.
JLnst mepe3arpys3ku yecTpoiicTBa Bbl MOXKeTe HazKaTh Ha KHONKY Reboot.

KambpoBka MCTOYHUKA CMEIIeHNs.

i mmoHMMaHUsT CMBIC/Ia KAJUOPOBOYHBIX KOIMDMUIIMEHTOB JJIsi MCTOYHUKA CMEIEeHUS
caejlyeT oOpaTuThed K OJIOK-CXeMe IpeJICTaB/IeHHOi Ha puc. 6.



wnfiguration for SCOMTEL BiasUnit

=

1=Welcome p2=Config BiasUnit | St libration

Channell | Channel2 | Heater | Pressure  Temperature

U_slope DAC_U_slope I_slope DAC_I_slope

0.003511621501 S 284, 549255371 0.00342318073 M 285.727508594¢

SaveEEPROM U_intercept DAC_U_intercept [_intercept DAC_I_intercept

-114.67336751« I 32762.0292963 -113.90031433: g 32775.7255625

Calibration Channel1 Calibrati hannel1

Puc. 5: Buy okna nporpamMMbl Ha miare 3.

LIAMTH>

N

[K 1 MK

AV
NV

NMHROLO

ALK

Puc. 6: Biiok-cxema, MogcHAIONAA CMBIC/I KAJIMOPOBOYHBIX KOI(DDUIITMEHTOB.

B npuBenmennoit cxeme cHUrHaJ O HEOOXOIMMOM JIJI YCTAHOBKM 3HAYEHHH TOKa-
Hanpsizkenus ujget or kommbiorepa (IIK wim PC) B mukpokonrposiep (MK wm MC),
PACITIOJIOKEHHOM Ha OCHOBHOI I1J1aTe HCTOYHUKA CMeITeHnsl. B ciydae aBTOHOMHOI paboTh
s10 3Havdenue popmupyercda B camom MK. IIpuuem st 3HadeHus aBJIAIOTCA aHAJIOTOBDI-
MU 3HAYEHUSMU, BBIDAsKeHHBIMU B eJMHUIAX TOKa/Hanpsikenus. Tamee MK wncromb3y-
eT JIMHEHHYIO 3aBUCHUMOCTH U BBICUNTHIBAET NMHU(MPOBON KOJ JJIsI YCTAHOBKH BBIXOIHOI'O
TOKAa-~HAIIPSI?KEeHUsI TIPHU TIOMOIITH 1 po-aHaaorosoro npeodbpaszosaress (ITAIT wim DAC).
@opmy/ia TPUMEHUTEIBHO K TOKY MEPBOTO KAHAJIA BBINIAIUT CJIELYIOIIAM 00pa30M:

Ipac = DAC 1 slopey X Iy + DAC I _intercept;.

BHavueHns1 TOKa/HAIPSIXKEHUsT U3MEPSIOTCs IPU HOMOIIH aHAJIOro-TiudpOBOro mpeob-
pasosaresst (ALl uiu ADC), Ha BBIXOJE KOTOPOTO TOJYYaeTcs IudpoBOi Koju. DToT
1 PoBOil KOJI IEPEBOAUTCS B 3HAYEHHME TOKa HAIPsyKeHUs 10 (POpMyJie IOXOXKeld Ha
IPeJIBIIY Y0 (hbOpMyILy.

Iy =1 _slopey X Iapc + I _intercept;.

KamubpoBka MCTOYHUKOB CMeIeHNsT 3aKJ/II0IaeTCs B HAXOXKJIEHUU HEU3BECTHBIX KO-
shpbunmentos: DAC X slopen, DAC X _intercepty, X _slopen, X _intercepty, rie



10

X =1U,a N =1,2. Ina nonyuenus 31ux K03bOPUINEHTOB HEOOXOIUMO 00sI3aTe/IbHOE
Haaunuane myabruMerpa Agilent34401A. Hagano kaaubpoBKU MPOUXOIUT IIOCIE HaXKATHUS
na ony u3 4-x kaonok Calibration ChannelN Xmode. [lociie naxkatust #a 9Ty KHOII-
Ky BO3HHUKAET OKHO KaaMOPOBOYHON yTuauThl (cM. puc. 7). Takxke Ha Bech pabounii crost
pacKpbIBaeTCsi OKHO, B KOTOPOM OTOOpaxKaeTcsd wHMOpMaIus O Xoje KaJIuOPOBKH B BU-
ne rpaduka. 'paduk B nporecce KaanOpOBKU JOJKEH OBITH JIMHEWHBIM, B IPOTUBHOM
caydae CJieJlyeT rOBOPUTH O HEUCIIPABHOCTU UCTOTHUKA CMEICHUS.

Calibration

General prefences

Interface ComM

COM Port M Points

Post process

Close

Puc. 7: Buenmnuit Buji KaTubpOBOYHON YTUIUTHIL.

[lepes Havaio KauOPOBKHU yOEUTECh, UTO BBHIOPAHHBIH JIJId KAJUOPOBKMA KaHaJ WMC-
TOYHHUKA CMEIEeHNs OJIKJII0YeH K U3MepuTeIbHOMY BXoay MyJsbrumerpa Agilent34401A,
a caM MYJIBTUMETP MOJIKJIIOUeH K KOMIBIOTEPY depes Jiro0oit gocTynnbiit unrepdeiic. Tun
[IOJIKJIFOYEHUsT MyJIbTUMEeTpa BbiOUpaeTcs B Bbinajamomiem crucke Interface. B ciyuae
BeiOopa COM-unrtepdeiica, B noje pemaxktupopanus COM Port meobxoaumo ykazarh
Ha3BaHWE IMOPTa, K KOTOPOMY IOJKJIIOUEH Balll My/abTuMeTp. B ciydae Boibopa GPIB-
nnrepdeiica, B noje pegaktuposanuss GPIB Address Heobxoanmo yKasarh ajipec, 0/I-
KJIIOYEHHOTO MyJibTuMeTpa . B ciydae Beibopa VISA-untepdeiica, B 1mojie pejak THPOBaHIS
VISA Name neoOxouMo yKazaTb UMs Ipudopa, Mo KOTOPbIM OH 3apEerUCTPUPOBAH B
VISA npaiisepe. B osie N Points HeoOxouMo yka3aTh KOJUIECTBO TOYEK, /s KAJIn0-
poBku. [locjie BBITOJIHEHHUS TIOJINOTOBUTEIBHBIX PA0OT BbI MOXKETE HAYAThL KaJIUOPOBKY
HakaTueM Ha KHOINKY Start. IIporpecc kanmmbpoBku orobpazkaercs HuxKe KHOMKH. Cam
IIPOIECC KAJUOPOBKHU 3aHUMAET JJINTEJIbHOE BPEMsi, B T€UEHUHN KOTOPOro HE PEKOMEH-
JIyeTcsl MIPUKACATbCS K MCIOJIb3yeMbIM mpubopam. [Iporecc kaamOpoBKu Beera MOXKHO
IpepBaTh HakKaB Ha KHONKY Stop, MOSBJISIONIYIOCS 3a MecTo KHonku Start.

B xoe npornecca KaaubpoBKU Ha rpaduke OYyT CTPOUTHCS U3MepsieMble BeJTUINHBI.
st TOYEeK CTPOSAIIMXCS CHUHUM IIBETOM OPJMHATA COOTBETCTBYET MU3MEPEHHOMY MYJIBTH-
METPOM 3HaYeHUIO, abCIUCCa TOYKH COOTBETCTBYET NMUMPOBOMY KOY, IMOCHLIAEMOMY Ha
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HATI. st To9eK CTPOSIIUXCS 3€JIEHBIM [IBETOM OPJIMHATA TAaKyKe COOTBETCTBYET HU3Me-
pgeMoMy MYJIbTUMETPOM 3HAYEHUIO, & aOCIUCCa COOTBETCTBYET IUMPOBOMY KOy, U3Me-
psiemomy tipu riomorn AILII. [l cmermennst rpaduka 1Mo TOpU30OHTAIN WX BEpTUKAIN
yJlepyKUBaiiTe KJIaBUIIN KJIABHATYPHI CO CTPEJIKAMU. TaKKe MOYKHO IepeMelnaTh rpaduk
[PU HAYKATOMN TIEHTPATHHON KJIABHUIIK MBI ([IPU HAZKATUU HA KOJIECUKO MBI ). s u3-
MeHEeHUsI MacITada 110 TOPU30HTAIN WJIK BEPTUKAJH yiep:kuBas Kiasuiry Shift naxxmure
COOTBETCTBYIOILYIO KJIABHUIITY CO CTpeJiKoil. Bo Bpems mporiecca KaJuOPOBKH MOXKET IIPO-
n30iiT cOOI, CBA3AHHBIN ¢ OMMOKOI ITpreMa-Tiepe/ladi KOMaHbl. B 9TOT MOMEHT MOXKeT
MIPOM30TH BBIOPOC, KOTOPHIN MOBIUAET HA KOHEUYHYIO KAJIMOPOBKY ycTpoiicTBa. Beposr-
HOCTB 3TOT'O JIOCTATOYHO MaJjia, HO KOHTPOJIUPOBATH IPOIECC BCE YKe HEOOXOINMO.

[Tocsie okoH"aHus MpoIecca KAJIMOPOBKU OTKPOETCs JOCTYII K MaTeMaTuiecKu (pyHK-
nusiM obpaboTku ganubix. Haxkarue na kuonky Delete npuBogur x ynanenuto nanbosiee
yJIaJIEHHBIX OT JIMHEWHOrO 3aKOHa TOYeK. [Ipu 3ToOM yaandroTced TOYKH B KOJIMYECTBE yKa-
3aHHOM JIeBee 9TOI TOYKU.

Takzke OTKPBITa BOSMOYKHOCTH CAMOCTOATETBHOIO YIAJEHHUs MOJIH30BATEIEM JINIITHUX
Touek. [yt 9T0r0 HE0O6XOMMO B KOHTEKCTHOM MEHIO I'PadUiecKoro OKHA BLIOPATH ITyHKT
Selector Enabled, gaJee 1ipu oMOIIU MBIIIKA BbIIEJIUTH TOUKH HOJIIEKAIINE YIATEHITO
" HaXKaTh KJaBuiny KjaaBuaTypbl Del nin BoiOpaTh B KonTeKcTHOM MeHIo myHKT Delete.
[Tocsie Takoro yaaJieHus CJIe/IyeT epecInTaTh KaauOpPOBOUHbIe KOIMDMUIINEHTHI HaXKaB Ha,
kronky Calculate.

Merkamu Error  DAC u Error ADC orobpazkaercs cpeJlHeKBaIpaTH4HOe OTKJIO-
HeHre OT JINHEWHOrO 3aKOHa M3MEPEHHBLIX TOYeK. KCcTecTBEeHHO, UTO MeHbIee 3HaYeHUe
9TUX KO3P@PUITMEHTOB COOTBETCTBYET JyIieil Kajnbposke. [locie okoHuaHust KaJnOpoBKM
n Hazkatuu Ha KHONKY Close, JaHHBIe COXPAHSIOTCS B OIMEPATUBHON IMaMsITH yCTPONRCTBA
7 3aHUMAIOT COOTBETCTBYIOIINE MO B (hOPMe TPOrPAMMBI.

KanubpoBka 1medykn.

B ciaygae, Korjia B yCTPOWCTBE WCIOJB3yeTCs Mmedka (IpuMepoM paboThl yCTPOHCTBA B
TaKOM DPeXKMMe MOYKeT OBITh HCIIOJIb30BaHUe ero Jjisg paboThl C MPSIMBIM J€TEKTOPHBIM
IPUEMHUKOM, B KOTOPOM HEOOXOIMM JOTOJIHUTE/IBHBINA OJIOTPEB JIETEKTOPA), HEOOXOIH-
MO IIPOBECTHU KaJIUOPOBKY HallpsizKeHus Ha nevdke. KainubpoBka mpon3BouTCs aHAJIOTTIHO
ornmcanHOoMy B pazjese KajmbpoBka MCTOYHUKA cMelieHus. B xoje kajnbpoBKu 1a-
CTO MOXKEeT HaOJIOJAaThCs HEJMHEWHOCTHh cuHeil kKpuboii. [lociie okonvanuss KaJmOpOBKH
0obe KpHBbIE aBTOMATHYECKU AITPOKCUMUPYIOTC IpsiMoit jimaueii. Hemuneitnocts cuneit
KPUBOI MPUBEJIET K TOMY 4TO INAr IepecTPOiiKu meukn OyjieT HesmneeH. [Ipu 6osbiem
3HAYEHUN HAIPSI’KEHUs Iar 1mepecTpoiiku Menbiine. Takoro poja HeJTMHEHHOCTL B IKCIIe-
pumenTe ObiBaeT OoJiee ya00OHa, UeM JIMHeiHasT 3aBUCUMOCTD Imara mepectpoitku. Ctout
OTMETUTh, UTO 3esieHast Kpubas (kpusas mokasauuii AIIIT) ocraercs muneiinoii, .e. 0106~
parkaeMble Ha JIUCILJIee 3HaYCHUS HAIPSZKEHUs TEeYKU SIBJITIOTCI UCTUHHBIMU.

KambpoBka gaTdmnka JJaBJICHUS.

3aBUCUMOCTD BBIXOJHOTO HAIPSIYKEHUS JATINKA JIABJIEHUs] OT JAaBJICHUS JUHEHA. DTOT
dakT ucrob3yercsd Jijid KaJIUOPOBKH JIaTYrKa BCero 1o 2 toukam. [Ipu BeiOope BKIaIKK
Pressure okHO porpaMMbl OyJIET BBITJIAIETh KaK IMOKa3aHO Ha pUC. 8.
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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

P_slope

SaveEEPROM ADC Value
Point2

ReadADC

Pressure(mbar) m P_intercept

ADC Value

Puc. 8: Kanubposka jgaBiieHus.

B kadecTBe 0/1HOTO OMOPHOTO JaB/IeHUs YI00HO BEIOPATH aTMOCheEPHOE JTaBIECHUE, YTO
COOTBETCTBYET Ha MpuBeieHHON KapTuaKe Touke Nel. Jls nmosryuenust 3uadennst AL, u3-
MEPSIIOIIEro JIaBJIEHUE, B 9TOH TOUKE HEOOXOIMMO HAXKATH HA COOTBETCTBYIOINLYIO KHOIKY
Read ADC. IIpu stom npounrtanuoe 3naxdenune ALl momkaO 66ITH paBHOo 0 OO GJIU3KO
Kk 0. /lajee maruuk gaBjeHus oTkadmBaercd. /laBiieHne HeEOOXOAMMO OIEHHUBATDH II0 3Ta-
JIOHHOMY MaHOMeTpy. B 1mojie BBOga COOTBETCTBYIOIIEMY BTOPOil TOUKE HEOOXOIUMO YKa-
3aTh U3MEPEHHOE JIaBJIeHre U HayKaTh Ha cooTBeTcTBYIONy0 KHonky Read ADC. onas
orkauka coorsercrByer sHadenuio AL ~ 50000 — 60000. ITocie nakarusi Ha KHOIKY
Calculate coorBercrBytorue KaauOpoBOUIHBbIE KOIDMUIMEHTH aBTOMATHYIECCKH BBICUU-
TBIBAIOTCsA M 3aTrPyzKaloTcsl B yCTPOMCTBO, a TakKxKe oToOpazkaioTcsa B nosiax P slope n
P intercept.

KanubpoBka Tepmomerpa.

Kasmbposka TepmMomeTpa B HAMATH UCTOYHUKA CMEICHUS [IPEJICTABICHA B BUJIE MACCHBA
n3 100 3HaYeHniT HATPSZKEHUS TEPMOMETPA U COOTBETCTBYIONINX UM 3HAUEHUN TeMIIEPATY-
pol. cnob3yemMble TepMOMETPBI UMEIOT OJIMHAKOBBIE TEMIIEPATYPHbIE 3aBucuMOcTH. Cxe-
Ma UCTOYHUKA [MUTAHUS U U3MEPEHUs HAIIPSIKEHUsT TEPMOMETPA M0/IpA3yMeBaeT HAJIUYINe
HOFpeHIHOCTeﬁ, YTO MO2KET IIPUBECTU K ITOABJIEHUIO OH_II/I6KI/I, KOTOpasd MO2KET COCTaBJIATDH
HECKOJILKO JIECATHIX Tpajiyca Keabuna. s ydera MOrperHocTn HeoOXoUMO MOy YU Th
[ONIPABKY K BeJUYUHe 30Hupyforero Toka. [Ipu Beibope Bkiagkn Temperature okmo
porpaMMBbI OyJIeT BBINVISAIETh KaK MOKa3aHo Ha puc. 9.

st KamubpoOBKU MBI HCIIOJIb3yeM CPeJy M3BECTHOW TeMmIieparypbl. B KadecTse Ta-
KOIl TeMIiepaTypbl MOKHO BBIOPATH TeMIepaTypy KuleHus Kujakoro rejms (~ 4.2). ITo-
CKOJIbKY TeMIlepaTypa KHUII€HUsA KUJIKOI'O I'eJivgd fABJIAEeTCHA 33.BI/ICHH.[€I71 oT aTMOC(bepHOFO
JIABJICHUs] BEJIMUUHON U IIPU U3MEHEHUU JABJICHUS B IIpPEJeiaX HOPMbI MOXKET MEHSThCS
6osee vem 0.1K, ymobno BeIOpaTh B KauecTBe KaJIMOPOBOYHONM TemmepaTypbl A-Touky He
(2.17K).

s magara kagnbposku HeoOxoauMmo B nosie Temperature (K) ykazars Temmepa-
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wnfiguration for SCOMTEL BiasUnit

1=Welcome p2=Config BiasUnit

Channell  Channel2

Temperature ( : = Temperature -

SaveEEPROM ADC Value -

325.0120544433|_|
321,2378845214
317.4285193847
313.6151123046:
309, 7637329101
3058727722167
3015763183593
298.041870117% =

Read ADC

Calculate Table

IS

Empty Table

Puc. 9: Kamubposka Temieparyphbl.

TYypy TepMoMeTpa, mocie dero nHaxkarhb Ha kHonky ReadADC. B nmore ADC Value
MOSIBUTCS 3HAYEHUE COIPOTUBJICHUS TEPMOMETPA.

tst ymoberBa XpaHeHWsT U BBIYHC/IEHUST TeMItepaTypbl 110 okazanusym AL B mamsTu
MK crpontcs Tabsuia 3uadennit mokasanuit ALl u coorBercTByIONUM UM TeMIepary-
pax. Tabiuna orpanmdeHa B pasmepax. Vcmonb3yercs Toabko 100 Todek, mpu 3ToM Iiar
110 TeMIlepaType BbIOpaH JIorapuMUIECKUM ¥ ITOKPBIBAIOIINM BECh UHTEPECYIOIIHil JTra-
na3oH. s dhopMupoBanus 3Toi TAOIUILI TIOCIE BBEJIEHUs MOMPABKH TOKA HEOOXO/IMMO
naxkatb Ha KHONKy Calculate Table. Bor Tak:ke MoxKeTe HCIIOIB30BATEH JIMHEHHBIN 3a-
KOH Temieparyphbl. [l dpopMupoBanust Takoii TabIUIBI HEOOXOIMMO HaXKaTh Ha KHOIIKY
Empty Table. 3arpy3ka Tabguibl B OlepaTUBHYIO MAMATh YCTPOHCTBA OCYIIECTBIISIETCS
o Haxkatuio kHonkn SetData.

IITar 4 - CoxpaHenue JaHHBIX KOH(MPUTypallil yCTPOIi-
CTBA.

[Ipu nepexojie k¥ mary 4, dopma IPUIOKEHNST U3MEHUTCI Ha IMOKa3aHuyio Ha puc. 10.

Ha sTom 1m1are, siBISIONIUMCS [TOCJIEIHIM, aKTUBHO TOJILKO 2 KHOUKU. [Ipu Haxkatuu
Ha KHONKYy SaveData mosb3oBaTesto mpejiaraercs BbIOpaTh MeCTO sl 3amucu paiiia
KoH(UTYpaIuu B yi006HOe st Hero Mecto. [lo Haxkatnio Ha kHONKY Send e-mail daiin
KoH(pUTryparun 0yJaeT OTIpaBieH Pa3paboTIHKy, YTO HO3BOJIHUT €My UMETb IOJHYIO 0a3y
JIAHHBIX O KAJUOPOBOYHBIX JIAHHBIX HA BCE IMPOU3BEJIEHHBIE YCTPONCTBA.



Puc.

10: Buji okna nporpammbl Ha mmare 4.
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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. 1.6. 03.11.2011

O6nOBIEH HAOOP KATUOPOBOK.

Obuossiena mpommuBka ycrpoiicTsa. Tekymas Bepcusi ycrpoiictBa 2.24. CooTBeTCTBYIO-
mas MpOoINBKa JIe2KUT B Katajore Firmware.

Obnosena Bepcus nporpammbl DataCenter. Tekytas Bepcust 5.0.5.

Rev. 1.5. 12.07.2011

B nmporpamme Preferences.exe BBesieHa BO3MOKHOCTH OOHOBJIEHUST TTPOIPAMMHOTO 0becrre-
YeHUsl ¢ nepcoHajbHoro kKomibiorepa (kaonka Update Firmware from PC na mare
1).

O6noBIEH HAOOD KATUOPOBOK.

Rev. 1.4. 17.06.2011

B mporpamme Preferences.exe BBejeHa BO3MOXKHOCTH HCIIOJIB30BAHUST MYJIBTUMETPA
Agilent34401A u AKWII V7-78 npu nomornu naTepdeiica VISA.

N3 nabopa mHCTpyMeHTOB ucK/049eHbl nporpaMmbl ControlCenter.exe m Measure.exe.
B srToit m mocnemyomux Bepcusax (DYHKIUMH STUX I[IPOrPAMM BBIIOJIHSIET IPOrpPaMMa
DATACenter.exe.

O6nOBIEH HAOOD KATUOPOBOK.

[Iporpamma Preferences.exe moiHOCTBIO ITepeBejieHa HA AHTINACKUI A3BIK.

Rev. 1.3. 18.03.2011

B uporpamme Preferences.exe BBejeHa BO3MOXKHOCTH HCIIOJB30BAHUSA MYJIBTUMETDA
Agilent34401A npu nomoru unrepdeiica GPIB.

Rev. 1.2. 11.02.2011

Ucnpassenst omubku B pabore nmporpammbl Preferences.exe (pu KagnbpoBKe TepMOMeT-
pa co3jiaBajach HeBepHasi TabuIA).

Ucnpapiensl HetounocTu B pabore mporpammbl  ControlCenter.exe mnpuBojsime K
3aBHCAHUIO IIPOTPAMMBI B CJIydae HeKaJuOPOBAHHBIX HEKOTOpHIX KoHcTaHT. (Hampumep
3aBUCAHUE ITPOUCXOUJIO MPHU padoTe ¢ OJHOMPOTOHHON NMPUEMHON CHCTEMOI, Korja He
[POBO/IIJIACH KATMOPOBKa TeUKn). TakKe ycTpaHeHO BOSHUKHOBEHHE JIOMOJHUTETHLHOTO
KaHaJja B cjIydae OJIHOKAHAJBHBIX TPUEMHBIX CHCTEM.

Rev. 1.1. 19.11.2011

N3 mnabopa HWHCTPYMEHTOB HCKJ/IOYEHBI IporpamMMmbl  Programer.exe, calibr.exe,
CalibrManager.exe. B »3toit um mnocienyomux Bepcusx QGOYHKIMA TUX IIPOIPAMM
BBITIOJTHsIET TporpaMmva Preferences.exe.

Rev. 1.0. 19.05.2010

[TepBas Bepcus HaOOpa MPOrPAMMHOIO 0OECIIeYeHNs.
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KOMHHGKT&HI/ISI IIOCTaBKMN.

[Tonubrit HAOOP MPOrpaMMHOTO ObecIeveHus i HICTOYHUKA CMEINeHnd HaXOJIUTCd B ap-
xuse Toolset Rev 1 5.zip.

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

B karanore Firmware cojiepkarcs npommuBKu UCTOYHUKA cMertieHust. [IpormBka nctod-
HuKa — 9T0 (aiin ¢ pacumpennem *.hex suga biasbox XXXX.hex, rne XXXX o6o-
3HavaeT HOMep Bepcuu daiiia mporusku. [lop3oBaTeb Bipase cjeiarb OOHOBJIECHUE
[IPOIIUBKY MCTOYHUKA CMEIIEHNs C MOHUKEHUEeM BEPCUU TTPOITUBKH.

B karanore LabView-Vi conepxkarcd BUpTyasIbHble KOMIIOHEHTBI JIjIs PA0OTBI B CpeJie
LabView. [Ipumep ucnosib3oBanust ycTpoiicTBa pACCMOTPEH B BUPTYAJILHOM HHCTPYMEHTE
simple demo.vi.

Qaitn biasbox.dll - qunamudeckas 6ubMOTEKA JIId YIIPABIECHUST YCTPONCTBOM TIpE/IHA~
3HaYEHa [ pa3pabOTKN COOCTBEHHBIX MPUJIOXKEHUN TT0JIH30BaTEIEM.

Qaitn setup 5 0 5.exe - nacramtarop DATACenter - mporpaMMer, mpejiHazHadenHOM
JIJTS yIIPaBJIeHUs, KOHTPOJIS U cOOpa JAHHBIX ¢ UCTOYHUKA CMEICHUS.

Daiis1 Preferences.exe - nporpavMmva mpeHa3HavdeHHast JjIs I€PBOHAYAIBHON KOHQUTY-
paruu u KaJuOpPOBKU UCTOYHUKA CMEIICHUS.

Apxus CDM20602.zip - apaiiBep HCTOYHHKA CMEIIEHUs I OIEPAIMOHHON CHCTEMBI
Windows OS.
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