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YBaxaeMblii M0OJIb30BATEb!

biiarogapum Bac 3a mpuoOperenue npoaykiuu kommanuu Ocean Optics. [lepen ucnonp3oBanneM
O60py,HOBaHI/I$I BHUMATCJIIbHO O3HAKOMBTECH C HACTOAIMIUM JOKYMCHTOM.

Ha3HauyeHHne 10KyMeHTA

B JaHHOM JAOKYMCHTC COJACPIKATCA H€06XOI[I/IMI>I€ HHCTPYKIINHU 110 YCTaHOBKE,
KOH(UTYypHpOBaHHUIO U AKCIUTyaTanuu criekrpomerpa Ocean Optics.

Oo01mee onucanue

ManoraGapuTHBIM BOJOKOHHO-ONITHYECKUN CIEKTPOMETpP BhICOKOro paspemieHusi Ocean Optics
HR4000 o6GecneunBaer omtmueckoe paspemienue no 0.025 um (FWHM). [lerektop cnexkrpomerpa
yyBcTBUTENeH B auana3zoHe 200-1100 um. Paspemienue u crnekTpanbHbIM JUana3oH KOHKPETHOTO
AK3EMILISIpa CHEKTPOMETpa 3aBUCAT OT YCTAHOBJIEHHOW NU(PAKIMOHHONW PEIIETKH U IIWPUHBI BXOJHOMN
LIEJIH.

Monens HR4000 oTnu4HO MOAXOAUT AJIs 3aja4, TPEeOYIOIUX BHICOKOTO pa3pellieHus, TaKuX Kak
M3MEpEeHUE TOTJIONICHNS B ra3aX WM OMNpEIeNieHHe aTOMHBIX SMHCCHOHHBIX JIMHHNA (VIS aHaiu3a
PacTBOPOB WJIM IIBETOBBIX U3MEpeHUid Oosbiie noaxoaut moaens USB4000).

Bo BHyTpenHIo0 namsate cnekrpomerpa (EEPROM) 3anucanbl gaHHbIE 3aBOACKON KanuOpPOBKU
[0 JJMHE BOJIHBI M JIMHEHHOCTH, a TaKXe CEpUNHBIM HOMEp, YHHKAJIbHBIA JUIs KaXkJ0ro mnpuodopa.
YHubunupoBaHHoe nporpaMmHoe oOecnedyeHue JUisd CHeKTpockomuu SpectraSuite (mocTaBisieTcs
OT/ICNIbHO) CYUTHIBACT 3TY MH(POPMAILIUIO U3 CIEKTPOMETPA, YTO 00ECIeUNBACT BO3MOKHOCTh OBICTPOTO
MOJKIIIOUEHUS] CIIEKTPOMETPOB K Pa3IMYHBIM KOMITbIOTEpaM. /laHHOE mporpaMMHOe 00ecriedeHre UMEEeT
MOJYJIBHYIO CTPYKTYpy U IOCTpoeHO Ha miargopme Java, 4TO MO3BOJISIET HCIOJB30BaTh €ro B
onepanroHHbIX cucremax Windows, Macintosh u Linux.

Crnexktpomertpsl Ocean Optics coeauHsrOTCs ¢ KomnbioTepoM uepe3 nopt USB. Monens HR4000
TaKOKe MO3BOJIIET MCIIOJIB30BaTh MOCen0BaTeabHbIN OpT. [1pu moakmouennu o unrepdericy USB 2.0
win 1.1 ciekTpoMeTp noaydaer NuTaHue OT KOMIIbIOTEpa U HE TpeOyeT BHEIIHEr0 UICTOYHUKA TUTAHUS.

Buemnnii Bua cnekrpomerpa HR4000



TpeboBanus K cucreme

Crnektpomerp Ocean Optics HR4000 moxer ObITh MNOJKIIOYEH K JHOOOMY KOMIIBIOTEDY,
ocHarmeHHoMy moptroM USB wu paoTaromemy Ioja yIpaBlIeHHEM OIHOH M3 HIKENEPEYHCICHHBIX
OIICpallMOHHBIX CUCTCM!

* Windows — 98/Me/2000/XP/Vista
* Apple Macintosh — OS X Bepcuu 10.0 nnu Oosiee no3axein

* Linux — Red Hat 9 wnm 6onee nmo3nueii Bepcun, Fedora (mo6oit Bepcun), Debian 3.1 (Sarge),
u SUSE (Bepcun 9.0 nnu Gosiee mo3aHei)

[TocnenoBarenbHbI NOPT MO3BOJISIET HOJAKIIOYUTH CIEKTPOMETP K NEPCOHAIBHOMY KOMIIBIOTEDY,
IIPOrpaMMHUPYEMOMY JIOTHYECKOMY KOHTPOJUIEPY WM JPYyroMy YCTPOMCTBY C YCTAHOBJICHHOM 32-
paspsaHoi omepanuoHHOM cuctemod Windows, mnoanepxkuBaromeMy crangapt RS-232. [lpu
WCIOJIb30BAHUU TOCJEI0BATEIbHOTO IMOPTa JOTOJHUTENBHO MOTPEOYIOTCS BHEIIHUN OJOK MUTaHMS,
aganTep u uHTep(erCHBIN Kadeb.

Ilpumeuanue
[Tepen mepBbiM moakitoueHuem crekrpomerpa Ocean Optics HR4000 ma kommbroTepe TOKHO
OBITH YCTAaHOBJICHO MporpaMMHoe obecrieuenue SpectraSuite nimm OOIBase32.

BBeaeHue B nporpaMmmMHoe odecneyeHue SpectraSuite

SpectraSuite — 53T0 omepamMOHHOE MPOTrpaMMHOE OOECTICUCHHE TOCIEAHETO IOKOJICHUS,
ClIy)Kalee JUisl YIpaBJICHUs BCEMHM MoJensiMu crekrpomeTpoB kommanuu Ocean Optics. [lanHoe
nporpaMMHOe OOecTiedeHre MMEeT MOMAYJIBHYIO CTPYKTYpYy W IIOCTpOeHO Ha Iuiardopme Java, d9TO
MO3BOJISIET UCIIOJIB30BATh €r0 B OnepannoHHbIX cuctemax Windows, Macintosh u Linux.

SpectraSuite no3BoJieT ynpasisTh J00ObiMH USB-cniekTpoMeTrpamMu U JpyruMH yCTpOiicTBaMu
Ocean Optics, a Takke 000pyTIOBaHMEM CTOPOHHUX MPOU3BOJUTENICH MPH HAJMYUH COOTBETCTBYIOIINX
JpaiiBEpOB.

SpectraSuite — 3T0 MHOrOQyHKIHMOHAJIbHOE, KOH(DUTYpHpPYEMOE IO0JIb30BaTEIEM IPOrPaMMHOE
obecrieyeHne /ISl TTOJyYCHHUS U OTOOPaKCHUS JAaHHBIX, KOTOPOE MPEJOCTaBISIET MHOXKECTBO (YHKIIUI
00pabOTKHM CUTHAJIA B PEKUME PEATbHOTO BPEMEHH.

SpectraSuite mMo3BOJISIET permIaTh pa3IUYHBIC CIIEKTPOCKOMMYECKHUE 3a7aud, BKIIOYAs U3MEPEHHUE
ONTUYECKOH IUIOTHOCTH, KOA(PPUIIMEHTa OTPaKEHUSI U UHTEHCUBHOCTH M3JIYYEHHUS, a TAKKE YIPaBIIAThH
BCCMHU IMapaMCTpaMU CHCTCMBI, IIOJIy4aTb H OTO6pa)KaTI) JaHHBIC B pC€ajlbHOM BPEMCHMH, BBIINIOJIHATH
CPaBHUTCIBbHBIC 1 KUHETUYCCKUC U3MCPCHHUS.

Bonee nompoOHyr0 mH(bOpPMAIHIO, a TakkKe TPeOOBAaHUS K ammapaTHOW YacTH KOMITBIOTEpa BBI
MOXETE HAWUTH B CIIEIMAIN3UPOBAHHOM PYKOBOJICTBE MMOJIB30BaTeNsI SpectraSuite.

IIporpammHoe oGecnieuenue SpectraSuite mocrasJisieTcsl OTeJbHO!

Ilpumeuanue

Oo6noBnenue mnporpaMmmHoro obecrneuenuss OOIBase32 mnpekpaleHo, HO MOCJIEIHUE BbITYLIEHHBIE
Bepcun coBMmecTuMbl ¢ MoJenbio HR4000. [lononnurtensHast unpopmanus o6 OOIBase32 coaepxxurcs B
pykoBojicTBe nojas3oBatens OOIBase32.



ITocTpoeHue U3MEePUTEIbHOU CUCTEMbI

Kommnanus Ocean Optics mpearaeT MUPOKUN aCCOPTUMEHT CIIEKTPOCKONMUYECKUX MOAYJIEH U
MIPUHAUISKHOCTEH K HUM. BOJBIIMHCTBO KOMIIOHEHTOB OCHAIIICHBI ONTUYECKUMH pazbeMamu SMA, uTto
MO3BOJISAET JIETKO U3MEHATHh KOHPUTYPAITHIO U3MEPUTEIHPHOU CHUCTEMBI.

HpuHumn xeicreus
Komnonents! usmepurensuoit cuctembl Ocean Optics B3auMOJIEHCTBYIOT CIIEIYIONIAM 00pa3oMm:
1. Ilonw3oBarenp coOXpaHsAET ONOPHBIA U TEMHOBOU CHTHAJIBL
2. CBeT OT HCTOYHHKA M3ITyYCHHUS IEPEAACTCS 110 ONTHYECKOMY BOJIOKHY B 00Opaserl.
3. Cser B3aUMOJEHUCTBYET C 00pa3LoM.

4. Cger, BolIeaAmui u3 odpasia, cooOupaeTcs APYruM ONTUUECKUM BOJOKHOM M TIEPEIAeTCs Ha BXOJT
CIIEKTpOMeETpa

5. ChoexTpoMeTrp u3MepseT KOJUIEeCTBO CBETa U MpeoOpa3yeT MOTYyICHHBIN ISKTPUICCKHI CUTHAT B
uudposyio Gopmy.

6. CnexTpoMmeTp nepeaaet nu@poBbie JaHHBIE MPOTPAMMHOMY 00ECIICYCHHIO.

7. TlporpammHoe o0OecriedeHrue CpaBHUBACT MOJTYYEHHBIN CUTHAJI C OTIOPHBIM M OTOOpaKaeT CIEKTP.

Bo3MoxxHOCTH 00MEHA TAHHBIMHA

bnaronaps nanuuuio USB u nocnenoBatenbHOro nopra (MCHoab3yercs ¢ aalTepoM),
cnexkrpomerp HR4000 M0OxHO MOAK/II04aTh K CAMBIM Pa3HbIM MOJIEJISIM HACTOJIBHBIX, IOPTATUBHBIX WIIH
KapMaHHBIX KOMITbIOTEPOB. OTHAKO MIPH TOJKITIOUYEHUH Yepe3 TOCIeI0BATEIbHBIHN MOPT IOJIb30BATEITIO
HE00X0IMMO pa3paboTaTh COOCTBEHHOE IPOrpaMMHOE 00eCIIedeHHE ISl YIIPABIECHUS CIEKTPOMETPOM.
[Iporpammuoe obecnieuenue SpectraSuite moyiepx’uBaet Toyibko nopt USB.

HNurepdeiic TpebdoBanus K Heo0xogumble Onuncanue KOMILUIEKTYHO LM X
onepanuoOHHOI KOMILJIEKTYIOLIHe
cucreme
USB SpectraSuite: USB-CBL-1 KabGenpb myist coequnenust nopra
Windows2000/XP/Vista, | (BkitoueH B USB cnekTpoMerpa ¢ HOpToM
OS X Bepcuu 10.0 umm | KOMILIEKT USB kommnbloTepa
0oJiee o3 THEH, MTOCTaBKH)

Red Hat 9 unm 6omnee
no3nHsst, Fedora (imrobas
Bepcusi), Debian 3.1
(Sarge) unmu SUSE

(9.0 unm Gosiee MO3AHSS)
OOIBase32: Windows
98/Me/2000/XP




[TocnenoBarenvubiii | JIro6ast 32-pazpsanas USB-ADP-PC AnanTep ns CoeAMHEHUS

opT (HACTOIbHBIN onepalMoHHas cuctemMa | (He BXOJUT B cnektpomerpa HR4000 c

WM MIOPTATUBHBII Windows KOMILJIEKT MIOCJIE0BATEIbHBIM [TOPTOM

KOMIIBIOTEP) MIOCTaBKN) HACTOJILHOTO MJIM IOPTAaTUBHOIO
KOMIIBIOTEPA; MOCTABIISETCS C
6noxom nutanus 5 B (TpeOyercs
IIPU MOJKIIOUYEHUHN Yepes
MIOCJIEJOBATEIbHBIN OPT)

[Tocnenosarenpupiit | Windows CE 2.11 unmu | USB-ADP-H ApnanTep s COeAMHEHUS

nopt (KapMaHHBII 0osee nMo3HsAsA (He BXOAMT B [IOCJIEI0BATEIBLHOTO MopTa (co

KOMIIBIOTEP) KOMIUICKT CTaHJAPTHBIM 9-KOHTAKTHBIM

MTOCTaBKH) kabenem) cnekrpomerpa HR4000

C IMOCJICAOBATCIIbHBIM ITOPTOM
KapMaHHOTO KOMITbIOTEPA;
MOCTABJISIETCS C OJIOKOM MUTAHUS
5 B (tpebyetcs npu
MOAKIIIOUEHUH Yepes
MIOCJIEJOBATEIbHBIN OPT)




KommiekT nocraBku cnekrpomerpa Ocean Optics HR4000

YnakoBouHbli jucT. COIEPKUT CIUCOK BCEX 3aKa3aHHBIX KOMIIOHEHTOB, BKIIIOUasi BHYTPEHHUE
KOMIIOHEHTBl ~ CIIEKTPOMETpa,  BbIOpaHHbIE  TIOJB30BATEIEM  NpPU  KOHPUTYPUPOBAHUU
(mudpakunoHHas peuieTka, coOMparomas JMH3a JeTeKTOpa, BXOIHAs LIEIIb).

Ka6eab USB mis moakimroueHus CieKTpoOMeTpa K KOMIBIOTEPY.

Jluer ¢ kaauOpoBo4YHbIMM JaHHBIMU. CojepXUT KanuOpOBOYHBIE KOI(PPUIIMEHTHI,
VHHUKAJbHBIE IS KaXKJOTO CIEKTpoMeTpa. DT KO3(PPUIIMEHTHI CUUTHIBAIOTCS W3 TaMSTH
CIEKTpOMETpa nporpaMMoi SpectraSuite mpu NOJKIOYEHUHM K KomIbloTepy uepe3 mopt USB.
JIroboit npyroit MeTtoj MNOAKIIOYEHHs TpeOyeT PY4YHOro BBOJAa KaJIMOPOBOYHBIX JaHHBIX. B
OOIBase32 pans storo HyxHO BbIOpaTh Spectrometer | Configure | Bkimagxka Wavelength
Calibration. JlonmosiHutensHas uHpopmamuss 06 OOIBase32 conepkuTcsi B PpyKOBOJICTBE
noJsbzoBarenst OOIBase32.

Ilpumeuanue
CoxpaHnsiiTe JINCT ¢ KaTMOPOBOYHBIMU JAHHBIMH CIIEKTPOMETpA.

KoMmakT-iMcK ¢ MporpaMMHBIM OOEcClie4eHHEeM, PYKOBOJCTBAMH IO OKCIDIyaTallkd U
onucanusiMu npoayktoB Ocean Optics. s dYTeHHUS SIEKTPOHHOM JTOKYMEHTAIlMM BaM
notpedyercsi Adobe Acrobat Reader Bepcuu 6.0 wim Gosnee mo3mHed. DTa mporpaMma Takke
coaepxutrcsa Ha aucke. [Iporpammuoe oGecnedenue Ocean Optics TpeOyeT BBoAa MHapojs B
npouecce ycraHOBKU. Hakneiiku ¢ mapoistMu Jjisi IpUOOpPETEHHBIX MPOrpaMM HaxXOASTCs Ha
00paTHOI CTOPOHE KOHBEPTA C KOMIAKT-THCKOM.

I[OHOJIHI/ITCJII)HI)IC KOMIUICKTYIOIIHUE

Ha wunTepHET-pecypce www.OceanOptics.ru Bel HaigeTe mNOAPOOHYI0 HHPOPMAIUIO O

AOIMOJTHUTCIIbHBIX KOMIIOHCHTAX JIA PCIICHHUA Pa3IMYHBIX 3a1a4 B oOnactu CIICKTPAJIbHOTO aHaJIh3a.
Takoke BbI CMOKETE 3arpy3UTh C CaliTa AIEKTPOHHYI0 Bepcuio karaimora Ocean Optics.

ACCOpTI/IMeHT JOIIOJIHUTCIBHBIX KOMIIOHCHTOB BKIIFOYACT:

BOJIOKOHHO-OIITHYECKUE Kabeu;
HCTOYHUKHU U3ITyYECHHUS;

BCTpanBaeMble CUCTEMBI aHAJIN3a MTPOOBI;
ONTUYECKUE KIOBETHI U JIEP’KATEIH KIOBET;
GuIbTPHI U AepKaTeNu QUIBTPOB;
JUTHEBBIE OaTapen MUTAHUS;
kommyTannoHubii 6okc HR4-BREAKOUT;
Jpyrue KOMIOHEHTBHI.

KoMmmyTanmuoHHbIN 00KC — 001IIHe CBEICHUA

Kommyrannonnsiii 0okc (HR4-BREAKOUT) sBnsercs nacCUBHBIM MOJYJIEM, OCHOBHOE

Ha3HA4YCHHE KOTOPOTO — BBIBOJ CHUTHAJOB C 30-KOHTaKTHOTO pazbema crnekrpomerpa HR4000 nHa
CTaHJapTHHIE Pa3beMbl, 00ECIEYNBAIOIINE JIETKUN JOCTYI K Pa3IMYHBIM (YHKIIUSAM CIIEKTPOMETPA.

BHYTpI/I Ookca HaxXOJUTCA mncdaTHasd IjiaTta CO CIiCHUaJlbHBIM YYaCTKOM IJId C60pKI/I IIPOTOTUIIOB

COOCTBEHHBIX CXEM.



YcranoBka cnekrpomerpa Ocean Optics

Oo0mue cBeaeHus

IIporpammuoe obecnieyenue SpectraSuite 10/kHO ObITH ycTaHOBJeHO O moak/royeHust
CIIEKTPOMETPA K KOMIbIOTEpY!

B coctaB SpectraSuite Bxoaar apaiBepbl, HeOOXOAUMBIC I (HYHKIIMOHUPOBAHHUS CIIEKTPOMETPA.
[Ipy MOAKIIFOUEHUW CIIEKTPOMETPA BBIMOJHACTCS €r0 aBTOMAaTHYECKOE OIPEJCICHHE W YCTaHOBKA
HEOOXOUMBIX JIPABEPOB.

Ecnu cnexktpomeTp moakitouancs K KOMIOBIOTEPY 10 YCTAaHOBKH SpectraSuite, cucrema He CMOXKET
KOPPEKTHO €ro pacmo3Hate. B 3ToM ciydae oOpatutech K pasfeny «YcCTpaHEeHHE MpodiiemM
IO IKITIOYCHUSD).

Ycranoska cnekrpomerpa Ocean Optics HR4000 ¢ ucnosib30BaHueM
noptra USB

Ilpumeuanue
CranpmapTtHeiii  kommbioTepHblii  mopt USB  cmocoGen oOecrneunTh MNHUTaHUEM JI0  TISITH
CIEKTPOMETPOB (MJIM crieKTpoMeTpuueckux kaHano) Ocean Optics. Cuctemsl, OCHaIlleHHbIE OoJiee
4eM IAThI0 KaHanaMmu, TpeOyroT Hanuuus USB-KoHLIeHTpaTopa ¢ JOMOJHUTENbHBIM TUTAHUEM.

» Ilpouecc ycTaHOBKH

CrnenyiiTe TpUBEIEHHON HHCTPYKIWMU JJIS TMPaBUIBLHOTO TMOJKIIOUEHUs crekrpomerpa Ocean
Optics HR4000 k xommnbroTepy uepe3 nopt USB:

1. VYcranoBute mnporpamMmHOe obOecmeueHue SpectraSuite Ha KOMIIBIOTEp, K KOTOpoMmy Oyaer
MOJIKJTIOYEH CTIEKTPOMETD.

2. Pacmakyiite BXOQAIIUN B KOMIUIEKT TIOCTaBKH KaKIOTO crieKTpomeTpa kadenbp USB.
3. KBaapatHslit pazbeM Ka0ensi BCTaBbTE B COOTBETCTBYIOIIEE THE3IO CIIEKTPOMETPA.
4. TlpsmoyronbHbIi pa3beM Kabens BcTaBbTe B cBOOOAHBINH USB-mopt kommnbroTepa.

[Ipy mnoOAKIIOUEHUH CIEKTPOMETpa MOCJIE€ YCTAaHOBKU IPOTPAMMHOTO OOECHEYEeHUs €ro
ONpeJieNieHue M YCTaHOBKA JpaliBepOB BBINOJHATCA aBToMaTHuecku. CriekTrpoMmerp OyneT Moka3aH B
CITUCKE YCTPOMCTB ONEPALMOHHON CUCTEMBI.

[Ipn moAKIIOYEHUH CIEKTPOMETpa K KOMIIBIOTEPY 10 YCTaHOBKU SpectraSuite, cucrtema He

CMOXXET KOPPEKTHO DPAacIo3HaTh CIeKTpoMmeTp. B sTtom ciywae oOparurtech K paszmeny «YcCTpaHeHHE
po0JIeM MOAKIIIOUEHUS.

Ycranoska cnekrpomerpa HR4000 ¢ ucnoan3oBanuem
M0CJIeI0BATEILHOI0 MOPTA

Jliig ncrnosib30BaHus nocieaoBarensHoro nopra cnekrpomerpa HR4000 Ha koMmbroTepe 101KHa ObITh
ycraHoBlieHa 32-pa3psiaHast Bepcus onepanuonHoit cucrembl Windows (Windows CE 2.11 wiu 6omee
MO3/IHSS B Clyyae KapMaHHOTO KOMITBIOTEPA).



» Ilpouecc ycTaHOBKHU

CrnenyiiTe npuBeICHHONW MHCTPYKIUU JJIsl IPABUILHOTO MOAKII0UeHUs criekrpomerpa HR4000
4yepe3 NOCNIeI0BATEIbHbIN IOPT

1. Tloakntouute amantep MoCieI0BaTENbLHOTO MOPTa K 30-KOHTAKTHOMY Pa3beMy CIIEKTPOMETPA.

2. IlongxmrounTe OMWMH KOHEI] 9-KOHTAKTHOTO Kaleysl IMOCJEeI0BATEebHOTO TOpTa K ajxamnTtepy, a
BTOpPOM KOHEI — K MOCJIE0BATEIbHOMY TOPTY KOMIIBIOTEPA.

3. 3anomHuTte HOMep mocienoBarensHoro nopra (COM-mopra), K KOTOpPOMY MOJKIIOYEH
CHEKTPOMETp (Ha HEKOTOpBIX KOMIIBIOTEpaX OTCYTCTBYET HyMepalusi IOpTOB; KapMaHHbIE
KOMITBIOTEPBI OOBIYHO UMEIOT OJIUH MOCIIEI0BATENbHBIN MOPT).

4. TlongxmrounTe BHEIIHUM OJIOK MUTaHus 5 B K ceTH U COEIMHUTE €T0 CO CIIEKTPOMETPOM.

Kondurypuposanue cnekrpomerpa HR4000 npu ucnoib30BaHUA
SpectraSuite

[Tocne BBIMOMHEHWS OMHCAHHBIX BHINIE IMIAroB 3amycTuTe SpectraSuite. CrekTpomeTp cpaszy
HAa4YHCT MepcaaBaTb JaHHBIC. Jlame IIpru OTCYTCTBHH CBCTAa Ha BXOAC CIICKTPOMCTpPA B HIDKHEU 4YacTu
rpaduka Oyzaer BuaHa Kojedmrouascs auHus. [Ipu nomanaHuu cBeTa B CHEKTPOMETpP 3Ta JIMHUS OyAeT
IIOJHUMAThCA TEM BbIIIC, YEM 0O0JIBIlIE WHTEHCUBHOCTH CBETA. JTO O3HA4YacT, YTO IIPOIrpaMMHOC
obecrieueHrne U 000PyI0BaHUE YCTAHOBICHBI KOPPEKTHO.

Ilpumeuanue
YcTaHOBIIEHHBIN CIIEKTPOMETp OyzeT moka3aH Ha MH(GOPMAIIMOHHOHN MMaHENId B JICBOW YaCTH OKHA
MPOrpPaMMBI.

Kondurypuposanue cnekrpomerpa HR4000 npu ucnoib30BaHUA
OOIBase32

[Tocne BbINOJIHEHUS OMMCAHHBIX BbilIe maroB 3amycture OOIBase32 u BBINOJIHUTE HACTPOMKH,
HEOOXOoIMMbIe JUIsl TPaBUJIBHOTO OIpeneneHust crnekrpomerpa. JlonmomHutenbHas wuHpopmauus 00
OOIBase32 coaepxutcs B pykoBoAcTBe mosb3oBatessi OOIBase32.

ITocne ycraHOBKY M IPOBEPKH pabOTOCIIOCOOHOCTH MIPOrPaMMHOI0 00ECIIEYEHUs U CIIEKTPOMETPA,
BbI MOJKETE MPUCTYIUTH K COOPKE U3MEPUTENLHOM CUCTEMBI, @ 3aT€M — K BBINIOJIHEHUIO U3MEPEHUH.
HOI[KJIIO‘ICHI/IC JOIMOJHHUTEC/IbHBIX KOMIIOHCHTOB

I/IHCTPYKIII/H/I II0 IIOAKIKHOYCHUIK JOIIOJIHUTCIBHBIX KOMIIOHCHTOB BBl CMOXETC HaTH Ha
MpuIaraéMoM KOMIaKT-AUCKe WK Ha nHTepHeT-caiiTe Ocean Optics.



Buemnsis CHUHXPOHHU3aANUA

Ha 30-xontaxkTHbIl HHTEpdelicHbIi pazbem criekrpomerpa HR4000 BbiBeAeHbI IMHUU 3aITycKa OT
BHEIIHEro curxaia. bonee noapoOHas nHpopMalus 0 BHEIIHEH CUHXPOHU3ALUN COJIEPKUTCS B
nokymente External Triggering Options, KOTOPbIl MOXKHO 3arpy3UTh IO CCHLIKE
http://www.oceanoptics.com/technical/External-Triggering.pdf.

Ilpumeuanue
[Ipn wucnonp30BaHUM KapMaHHOTO KOMITBIOTEpAa BO3MOXKHA TOJIBKO BHEIIHSS IPOTrpaMMHAas
CUHXPOHU3AIH.



Ycrpanenue npoodJieM MOAKJIKYCHU S

Oo0wmas uapopmauus

JauHblil  pa3gen  coAepkKUT HH(OpPMALMIO [0 HCIPABICHUIO BO3MOXHBIX HENOJAJOK,
BO3HUKAIOMINX MTPpHU padoTe co criekrpomerpom HR4000.

Ilpumeuanue
[Ipy BO3HMKHOBCHHMH HENOJAJ0K B CiIydae HCIOJG30BAHUS KapMaHHOTO KOMIIBIOTEpA,
obpartutech Kk pykoBoacTBy OOIPS2000, noctynHoMy aJis 3arpy3Ku ¢ MHTEpHET-caiita Ocean
Optics.

1. CnekTpoMeTp NOAKIIOYEH K KOMIIBIOTEPY 10 OKOHYAHHUS YCTAHOBKH
NMPOrpamMMHOro odecnedenus: SpectraSuite

- VISl MOJIb30BaTeJield onepannoHHoi cucteMbl Windows

Ecnu Bel monkmoumnu cnektpomerp Ocean Optics K KOMIOBIOTEPY O OKOHYAHHUS YCTAaHOBKHU
nporpaMMmHoro o6ecneuenus (SpectraSuite min OOIBase32), B mporiecce ycTaHOBKM MOTYT BO3HUKHYTb
npoOeMbl, KOTOpblE HEOOXOIUMO YCTPaHUTh IEpea MPOJIOJDKEHHEM paboThl CO CHEKTPOMETPOM.
CrnenyiiTe TpPUBEACHHOW HIKE WHCTPYKIUH JUIS YOAJICHUS M3 CHCTEMBl HEBEPHO YCTAaHOBJICHHOTO
000pyI0BaHUsI, €T0 IPaiiBEPOB M YCTAHOBOYHBIX (haHIIOB.

Ilpumeuanue
Ecnu onucanHas HMKe mpolenypa HE IOMOXKET pelIuTh MpobjaeMy ¢ JpailBEpoM YCTpPOMCTBa,
3arpy3ute 6oJiee moApoOHyI0 HHCTPYKIHIO ¢ caiita Ocean Optics:
http://www.oceanoptics.com/technical/engineering/correctingdevicedriverissues.pdf .

1. Ynanute HeusBectHoe ycTpoiicTBo u3 Jucneruepa ycrpoiicrB Windows

» Jljs1 3TOrO:

1. Otkpoiite nucneruep ycrpoiictB Windows. Ilpum HE0OXOAMMOCTH BOCIOJIB3YUTECh CIPABKOU
Windows.

2. BeiOepute B criMcke yCTpOICTB MyHKT JIpyrue ycrpoiicTBa U packpoiTe €ro, meIKHYB Ha 3HaUKe
"+" cieBa OT Ha3BaHUS.

Ilpumeuanue
HeBepno ycranoBnennsie yctpoiictBa USB Ttakxke wMoryr otoOpaxkaTbCsi B BETKE
KonTpoJsiepsl yHuBepcaibHol mnocienoBateabHoii mmHbl USB. IlposeprTe 3TO Mecto,

eciu BeTka [Apyrue ycrpoicTBa OTCYTCTBYET B CITMCKE.

3. Haiinute HeusBecTHOE YCTPOICTBO (OTMEUYEHO OOJIBIITMM BOMIPOCUTEIHHBIM 3HAKOM). [llenkHuTe
Ha HEM MPaBOI KHOMKOW MBIIIN U B KOHTEKCTHOM MEHIO BIOEPHUTE ITYHKT Y JAJIUTh.

4. HOHTBGpHI/ITC YAAJICHUE B OTKPBIBIIEMCS MTPEAYITPEANTCIIBHOM OKHE.

5. Ortkmounte obopynoBanune Ocean Optics OT KOMITBIOTEPA.



2. YaajanTe HeBEPHO YCTAHOBJECHHbIE (pailiibl

» Jljs1 3TOrO:

1. Ortkpoiite IIpoBonnuk Windows.

2. llepeiinure B manky Windows | INF.

Ilpumeuanue
Ecnu nanka INF ne otoOpaxaercss B IlpoBonnuke, cienyer oTkiouuTh oniuu CKpbIBaTh
cucteMHble (aiijabl U nanku 1 CKpbIBaTh paclidpeHus JJIs 3aperucTpMpoOBaHHbIX THIIOB
¢paiinos B CpoiicrBax nmanok Windows. OkHO ¢ HacTpoiikamu cBoicTB nanok Windows mMoxeT

ObITh BbI3BaHO U3 MeHIO CepBuc | CBolicTBa nanku [Iposonnnka Windows.

3. VYnpamure ¢aitn OOI_USB.INF u3 nanku INF. Eciu Ber pa6otaete B cpene Windows 2000/XP,
cienyer Takxke yaanuTh u3 3toi nanku daiin OOL_USB.PNF.

4. Ilepengute B manky Windows | System32 | Drivers.

5. VYnamute daiin EZUSB.SYS.

6. IlepeycranoBute nmporpamMmmHoe obecrieuenue Ocean Optics U mepe3arpy3uTe CUCTEMY.
7. THoaxmrounte USB-ycTpoiictBo Ocean Optics.

Temepr cucTeMa CMOXET KOPPEKTHO OIPEACIHTh TOAKIIOYCHHOE O000pyIOBaHHE U YCTAaHOBHTH
HE0OX0IMMbIE paiBepHI.

- VISl MOJIb30BaTe el onepanoHHoi cuctembl Mac OS
[IpobseM ¢ mpexaAeBPEMEHHBIM MTOIKITIOUYEHUEM CIIEKTPOMETPA HE BOSHUKAET.
- VIS TI0JIb30BaTe el onepanuoHHoi cuctemMbl Linux

Pemenunem npo0Oiemsl B cpenie Linux SBIsSeTCs OTKIIOYEHHUE U TOBTOPHOE MOIKIIOYEHHE
CIEKTPOMETpPA K KOMIIBIOTEDY.

2. YcTaHOBJIEHA cTapasi BepcHsi IPOrPaMMHOI0 odecreYeHus
OOIBase32

Ecnu Ha xomnbroTEpE, K KOTOpOMY Ipeanoiaraercs noaxaounts cnekrpomerp HR4000, yxe
yctaHoBjeHa ctapas Bepcust OOIBase32, ciietyeT yCTaHOBHUTH MOCEAHIO BEPCUIO JAHHOU MPOTPAMMBI.
[Tocnennroro moctynuyto Bepceuro OOIBase32 MoxxHO 3arpy3uTh ¢ uHTEepHET-caiiTa Ocean Optics 1o
aapecy http://www.oceanoptics.com/technical/softwaredownloads.asp. B nmporniecce oOHOBNICHUS HE
0053aTeNbHO yAAISATh C KOMIIBIOTEPA CTApPYIO BEPCHIO.




Ipuiaoxenue 1

KanunopoBka cnekrpomerpa Ocean Optics HR4000 o
AJIHHAM BOJIH

Oo0mue cBeaeHus

B 3TOM npunoxkeHun onucaHa npoueaypa KanuOpoBKU CIIEKTPOMETpa Mo JiMHaM BOJIH. Kaxaprit
CHEKTPOMETp KaluOpyercs Ha NpPeANpUATUU-U3TOTOBUTENE IMepel] OTIPAaBKOW 3aKa3uMKy, OJHAKO C
TEYEHHEM BpPEMEHH, a TaKkKe MPU HW3MEHEHHUM YCJIOBHM OKpYXKarolled cpelbl BO3MOXEH HeOOJbIION
npeid mxanel JuMH BoJiH. Ocean Optics peKOMEHIyeT MPOBOJUTH IEPUOIUYECKYIO KaTUOpPOBKY
CIIEKTPOMETDA.

O kaaudOpoBke
JInuHa BOJIHBI CBSI3aHA C HOMEPOM ITHUKCENIA YPABHEHUEM TPEThEU CTEIICHH:

No=1+Cip+C2p2+C3p3,
rjae:
A = IJIMHA BOJIHBI JJISl TUKCENIA p;
I = nmymHa BoaHBI 11 rinkcena 0;
C = nepBbIil k03P PUIMEHT (HM/THKCEN);
C, = BTOPOii K03(hHIIEHT (HM/TTHKCEN’);
C3 = Tpernii ko> dumment (HM/muKcer);

Bam npezacrouT onpenenuTs HauaabHYO JUIMHY BOJIHBI / U TpU KOApPUIUEHTA.

KanuOpoBka cnekTpomerpa

1. IToaroroBka Kk KaJuOpPoOBKe
JIist KammOpOBKHM CIIEKTPOMETPA T10 JJIMHAM BOJIH BaM MOTPEOYIOTCA Clieayroliee 000pyaoBaHue:
- HUctounnk CB€Ta, CIIOCOOHBIN BOCIIPOM3BOJUTH CIICKTPAJIbHBIC JIMHHUU.

Ilpumeuanue
st kamuOpoBku criekTpoMeTpoB Ocean Optics uaeaibHO TMOIXOAUT UCTOYHUK HU3ITYICHHS
HG-1 ¢ pryrHo-apronoBoii nammoi. Ilpu orcyrctBuum HG-1 Bam motpelyercst apyroit
WCTOYHUK M3JIy4€HUs, BOCIPOU3BOIAIINNA HECKOJIBKO (KaK MHUHUMYM 4—6) CIEKTpaJIbHbIX
JMHUH B 1Marna3oHe padoThl Balllero CIEKTPOMETPA.

- Cnekrpomerp Ocean Optics HR4000.

- BonokonHo-onTHueckuil kabenb (Ui CHEKTPOMETPOB 0O€3 BXOJHOW IIEIH ONTUMAJIbHBIM
SIBJISIETCS] KaOesb ¢ AMaMeTpoM BOJIOKHA 50 MKM).

- Ilporpamma st paGoThl ¢ 3JIEKTpOHHBIMU Tabmuuamu (Hampumep, Microsoft Excel umum
Quattro Pro), niu xanbKyasTOp, NO3BOJISIFOIIMN BBIIOJIHATE JTUHEHHYIO PETPECCHIO TPETHETO
MOpsA KA.



Ilpumeuanue
[Ipu ucnonb3oBanuu Microsoft Excel Boibepure nynkr Hagcerpoiiku B meHio CepBuc u
noctaBbTe oTMETKH HanpoTuB AnalysisToolPak u AnalysisToolPak-VBA.

2. KannOpoBka

» /lna KanudpoeKu cnekmpomempa no OJauHaM 60J1H 6bINOJIHUME C/ledyloujue 0eiicmeus:

1. IlepeBemute SpectraSuite B pexxum Scope U MOJYYUTE CHEKTP HU3IYyYEHHsS] KaTUOPOBOUYHOTO
UCTOYHHUKA. YCTaHOBUTE Takoe Bpemsl uHTerpupoBanus (win vactoty ALIL), uToObl BeplIMHBI
0 KpaiiHel Mepe HECKOJIbKUX CIEKTPAJIbHBIX TMKOB HE BBIXOAUIIU 32 BEPXHUI MpeiesT [IKaIbI.

2. llepemectute Kypcop B 00JIaCTh OJJHOTO U3 MHMKOB M YCTAHOBUTE €r0 B TOUKY C MaKCHUMAaJIbHBIM
CUTHAJIOM.

3. 3anummuTe HOMEp NMUKcesa, MOKa3aHHBIA B CTPOKE COCTOSIHMSI WIIM JIeTeH 1€ (PaclooKEeHHON Mo/
rpaduxom). IloBropuTte 3TO A1 KaXKJO0r0 U3 MHUKOB.

4. Hcnonw3ys nporpammy aisi paOOTbl C 3JIEKTPOHHBIMHM TaOIUILAMHU WM KaJlbKYJSTOp, CO3/anTe
Tabynuny no oOpasiy, NIPUBEICHHOMY HIDKE. B nepByI0 KOJIOHKY 3aHECUTE UCTHHHbIE (M3BECTHBIE
U3 CIPAaBOYHMKOB) JUIMHBl BOJH CHEKTPaJbHBIX JIMHUNA. BoO BTOpYI0 KOJIOHKY 3aHecuTe
MIOJIyY€HHbIE HOMEpPA MUKCENEH, B TPEThI0O — HOMEPA, BO3BEJICHHBIE B KBAJpaT, B UETBEPTYIO —
HOMepa, BO3BEJCHHbIE B KYO.

3HaueHus1, NOJy4YeHHbIE B
HeszaBucumas 3aBUCHUMBIC pesynbTate
NepeMeHHast MepEeMEHHbIE PErPECCHOHHOTO aHATH3A
7 J /
VcrtnaHas No rukcens | Ne mmkcens” Ne rukcens PacuerHast Pasnocts

JUIMHA BOJIHBI JUIMHA BOJIHBI

253.65 175 30625 5359375 253.56 0.09

296.73 296 87616 25934336 296.72 0.01

302.15 312 97344 30371328 302.40 -0.25

313.16 342 116964 40001688 313.02 0.13

334.15 402 161604 64964808 334.19 -0.05

365.02 490 240100 117649000 365.05 -0.04

404.66 604 364816 220348864 404.67 -0.01

407.78 613 375769 230346397 407.78 0.00

435.84 694 481636 334255384 435.65 0.19

546.07 1022 1044484 1067462648 | 546.13 -0.06

576.96 1116 1245456 1389928896 | 577.05 -0.09

579.07 1122 1258884 1412467848 | 579.01 0.06

696.54 1491 2223081 3314613771 696.70 -0.15

706.72 1523 2319529 3532642667 | 706.62 0.10

727.29 1590 2528100 4019679000 | 727.24 0.06

738.40 1627 2647129 4306878883 738.53 -0.13

751.47 1669 2785561 4649101309 | 751.27 0.19

5. Beruucnure xkanuOpoBouHble KOAGdUIMEHTHI. {151 3TOTO HaaWTe B MpOorpamMme SJIEKTPOHHOU

TabJIMLbl (YHKUNH, BHIIOIHSIONINE TUHEHHBINA PErpecCCUOHHBIN aHaIN3:

[Ipu ucnons3oBanuu Quattro Pro nepeiinure B meHto Tools | Advanced Math

[Tpu ucnons3oBanuu Excel nepeiinure B MmeHio CepBuc | AHAJIN3 JaHHBIX




6. BriOepure u3BeCTHyIO [UIMHY BOJIHBI B KadecTBe 3aBucuMoi mnepemeHHoi (Y). B kauectBe
HE3aBHCHMBIX IepeMeHHbIX (X) BbIOepUTE HOMEpP MUKCeNla, HOMEp MUKCeIa B KBaJgpaTre U HOMEP
nukcena B KyOe. [locie BBINOJIHEHUS pErpeccUd Bbl MOJYyYUTE pe3yibTaT, IMOXO0XKHH Ha
NpUBeACHHbIN HIKe. Hy)kHble BaM BETMUMHBI YKa3aHbl CTPEIKaMU.

PerpeccuoHHasi CTAaTUCTHKA

2
MHnosxecTBeHHBIN R 0.999999831 / R
0.999999663

R-kBanpar

Hopmupoannsiit R-kBazgpat 0.999999607

CranjapTHas omMoKa 0.125540214 ToKa
Habmonenus 17 [IepeCceHCHMA

KoydduuueHTbl CranpaprHasi ommoka

Y-nepeceuenue 190.473993 4’% 1i1 ko3 punrent
ITepemennas X 1 0.36263983 0.001684745

2001684745 2i1 ko3 ppunreHt
IIepemennas X 2 -1.174416E-05 4% 3it koo dHIHeHT
Ilepemennas X 3 -2.523787E-09 2.656608E-10

7. 3anumuTe KOOpAMHATY NEpecedeHMs] KPUBOW C BEPTHKAIbHOW OChbIO (TOUKA IEepeceueHus) u
3Ha4YeHHs TpeX KodpduimenToB. Takxke oOpaTUTEe BHUMAHHUE HA BETUINHY R’. OHa 10/DKHa GBITH
oueHb Osn3Ka K eauHuie. Ecim 3To He Tak, TO cKopee BCEro Bbl B3sJIM HEBEPHOE 3HAUYEHHUE IS
OJIHOM W3 JUIMH BOJIH.

3. CoxpaHeHune HOBBIX KaJanOpPoBO4YHBIX KO3 PuunenToB (USB-noakiarouenne)

KanubpoBounblie k03 PpUIIMEHTHI, yHUKAJIbHbIE 7151 KaXA0r0 OT/IEIBHOIO CIIEKTPOMETPA, COXPAHSIOTCS B
ero BctpoeHHoi namsatu (EEPROM). Bel moxerte nepesanucarb crapble KaTuOpOBOYHbIE
ko3¢ punmentsl, Haxosmuecs B EEPROM, uepe3 nopt USB ¢ nomo1ibio crienuaibHOW TPOrpaMMBlL.

» Jlna coxpanenusa HOBbIX Kanuoposounvlx kKoIppuuuenmose ¢ EEPROM evinonnume
caeoyroujue oeiicmeus:

1. Yb6enurech, YTO CIEKTPOMETP KOPPEKTHO TOJKIIOYEH K KOMIIBIOTEPY M BCE MPHIIOKEHUS
3aKpBITHI.

2. Ortkpoiite B Opay3zepe CTpaHUILly
http://www.oceanoptics.com/technical/softwaredownloads.asp
u nepeMmectutech BHU3 10 pazzaena Microcode. Beibepure nynkr USB EEPROM Programmer.

3. CoxpaHuTe ycTaHOBOYHBIN (ailsl mporpaMmaTopa Ha CBOM KOMIIbIOTEP.

4. 3anyctute (aitn Setup.exe s YCTaHOBKH mporpammaropa. Ha skpane oToOpa3uTcs OKHO
npusercTBus Welcome.

5. Haxwmure knonky Next. OtoOpa3utcs 3KpaH BbiOOpa MecTa yctaHOoBKU Destination Location.

6. IloaTBepauTe yCTaHOBKY IO YMOJIYaHHUIO, WM HAXKMUTE Ha KHONIKY Browse i BbiOOpa apyroit
nmanky. 3areM HaxmuTe Ha KHONKYy Next. Ha skpane otoOpasutcs okHo Program Manager
Group.

7. Haxwmure Ha kHOTIKY Next. Ha skpane oroOpa3utcs okHO Hayasa yctaHOoBKU Start Installation.

8. Jlma Hayana ycTaHOBKM HaxkmuTe Ha KHONKY Next. [Io OKOHUaHMM YCTaHOBKHM Ha JKpaHe
otoOpasurcs okHo Installation Complete.



9. Haxwmure Ha kHOonKy Finish u nepesarpysute komnbroTep.

10. ITocne nepe3zarpy3ku komnbiorepa Beidoepure B MeHIo Ilyck nynktr USB EEPROM Programmer
" 3aIllyCTUTC IIPUIIOKCHUC.

11. BeiOepute HEOOXOAMMOE YCTPOICTBO (CIIEKTPOMETP) B JIEBOM MaHenu okHa nporpammaropa USB
Programmer.

12. JIBakpl MIEIKHUTE HA KaXJIOM M3 KaJIUOPOBOUYHBIX KOAIPPHUIMEHTOB, OTOOPAKEHHBIX B MPaBOM
MaHeJIu OKHA IPOrpaMMaTopa, ¥ BBEIUTE HOBbIE 3HAUEHUSI.

13. IToBTopuTe mar 12 ajist BceX HOBBIX 3HAYECHUH.

14. Haxxmute Ha kHOmKy Save All Values s coxpanenuss uHoOpmaimu, 3aTeM 3aKpOUTE
IporpaMMarop, HaxkaB KHoIKy Exit.

Teneps HOBbIE KanOpoBoUHbIe KO3 duLneHTsl coxpanensl B namsati EEPROM cniekrpomerpa HR4000.

4. CoxpaHeHHre HOBBIX KATHOPOBOYHBIX KOG PUIMEHTOB (MOAKIIOYCHHE Yepe3
NOCJIeI0BATEIbHbIN MOPT)

[Tpu moaxmrouennu cnekrpomerpa HR4000 k mocnegoBaTenbHOMY OPTY KOMITBIOTEPA, CIAEAYET
COXPAaHUTbh HOBBIE KaIMOpOBOUHbIE KO3 duneHTs! B (aiin ¢ pactmmpenuem .SPEC, k kotopomy
oOparaeTcst ipu 3amycke nporpammuoe obdecrieuenne OOIBase32.
Ilpumeuanue
[Ipu coequHeHNN CIIEKTPOMETPA U KOMIIBIOTEPA C MTOMOIIBIO OCIEA0BATEIBHOIO opTa Bhl

HE CMOJKETEe COXpaHUTh KaauOpoBouHble kodpduinenTs! B namsitu EEPROM

» /lna coxpanenusa HOBbIX KATUOPOBOUHBIX KOIPuyuenmos npu ucnonp3o6anuu
noci1e008amenbHO20 NOPMA 6bINOJIHUME C/1e0YIouiUe 0elCUA:

1. 3amycture OOIBase32.

2. Beibepute B MeHto myHKT Spectrometer | Configure. Ha skpane nossurcs okno Configure
Spectrometer.

3. UtoOBl 0OHOBUTH KaTMOPOBOUYHBIE KOA(PIUIIMEHTHI, epeiauTe Ha BkiIaaky Wavelength
Calibration.

4. BeauTe HOBBIC 3HAUCHUS, TIOJYYEHHBIE B MyHKTAX S5 U 6 MHCTPYKIMH IO KATHOPOBKE.

5. Jlns coxpaneHusi OOHOBJIEHHBIX JAHHBIX HaxMHUTe KHONKY OK.



Ipuioxenue 2
TexHuuyeckue XxapakTepuCTUKHA

OO01Iue cBegeHus
OTOT pa3ien COJNCpKHUT HWHMOPMANHMIO 00 YCTPOWCTBE CIICKTPOMETPA, €ro TEeXHHUYECKUX

XapaKTCPUCTHUKaAX M COBMECTHMOCTH C KOMIIBIOTCpaAMMH. Taxoke IMpUBCJACHA CXCMa AJOIIOJIHHUTECIBHOI'O
pasdbeMa CIICKTPOMETPA U OITMCAHO HA3HAYCHUC €TI0 KOHTAKTOB.

IMpunuun padorsl cnekTpomerpa HR4000

Hwmxe cxemaTuyHO MoKa3aH MyTh CBETa Yepe3 ONTUYCCKUN MOy b criekrpoMerpa HR4000.
OnTryeckuii MOy Ib HE COJIEPKUT MOIBUKHBIX YaCTEH, MOIBEPKEHHBIX U3HOCY U PUCKY MTOJIOMKH; BCE
KOMITOHCHTBI (PUKCHUPYIOTCS BO BpeMs cOOpku. KOMIIOHEHTHI, OTMEUEHHBIC 3BE3/I0YKOH (*), BRIOMpAIOTCS
M0JIL30BATEIIEM TIPH 33aKa3e CIIEKTPOMETpa. 3aMeHy KOMIIOHEHTOB CIIEKTPOMETPa MOTYT BBITIOTHSTH
TOJBKO crienuanuctel komnanuu Ocean Optics.

-

Pacnosnoxenne komnonenToB cnekrpomerpa HR4000

z

Taéauna komnonenToB cnekrpomerpa HR4000

KommnonenT Ha3zBanmue Onucanue
DUKCHPYET MOJOKEHNE BXOHOTO ONMITHYECKOr0 BOJIOKHA.
1 Paszsem SMA 905 Yepes 3TOT pa3beM CBET U3 ONTHYESCKOTr0 BOJOKHA IOMa[aeT

B ONTHYCCKHN MOAYJIb CIIEKTPOMETpA.

[TnacTuHa W3 HEMpPO3pavyHOro MaTepHaia ¢ MPSIMOYTOIbHON
MIPOPE3b0, YCTAaHOBJIEHHAsT HEIOCPEICTBEHHO 332 Pa3heMOM
SMA. Or mmpuHBI IIEIM 3aBUCUT KOJMYECTBO CBETa,
duKcHpoBaHHas OTAJAOIET0 B ONTHYCCKUN MOIYIb, @ TAKKE ONTUYCCKOE
2 paspeleHue.

BXOJHas OIC]Ib Bo3MoxxHO HcIoIp30BaHue criekTpomerpa 6e3 menu. B
9TOM Cllydae pa3Mep BXOIHOH anepTypbl ONpeaesseTcs
JINaMETPOM ONTHYECKOTO BOJIOKHA.

3aMeHa IeNu JOJKHA OCYIIECTBIATHCS TOIBKO




cnermainuctamu kommanuu Ocean Optics.

OnTuueckuit puiabTp

OrpaHuYUBacT CIEKTP ONTUICCKOTO H3TYUCHHS
OIpEICIICHHBIM JUANIa30HOM JUTHH BOJIH. CBET MPOXOIUT
yepe3 GUIBTP 0 BXO/Aa B ONTHYCCKUH MOIYJIb.

B criekTpoMeTp MOTYT yCTaHABIUBATHCS JJTHHHOBOJIHOBBIC
Y KOPOTKOBOJTHOBBIC TOTJIOMIAIOIINAE (PHITBTPHI.

3aMeHa ONTHYeCcKOro GUIbTPa AOJHKHA OCYLIECTBIISATHCS
TOJIBKO crieruanrctaMu kommaauu Ocean Optics.

[IpeoOpa3yeT pacXoaAIIUIACI CBETOBOM MyUOK, BBIIICIIIUIHA

Kommumupyromee N

M3 ONTHYCCKOI'O BOJIOKHA, B IIapaJuICJIbHbIN, U HAIIPABJIACT
3€pKajIo ero Ha TUGPAKIIMOHHYIO PEIIETKY.

Pasnaraer cBer B CIICKTp W HAlIpaBJIACT €ro Ha

¢dokycupyroinee 3epkano. OT KOHCTPYKIIUH U YUCIIA
]II/I(bpaKIII/IOHHaSI LITPUXOB JU(PPAKINOHHOM PENIETKH 3aBHUCST CIIEKTPaTbHBIN
penreTka JIAANa30H U pa3pelIeHrue CIIeKTPOMETpa.

3ameHa TUGPAKIIMOHHON PEIICTKH JOJDKHA OCYIIECTBIIATHCS
TOJIBKO crieruanrctamMu komnaauu Ocean Optics.

DoKycHpyIOlIee 3epKAI0

dokycHupyer CBET, OTpasKeHHBIH OT AU(PAKIUOHHOM
pemerky, Ha noBepxHocTh I13C-nerekropa.

Colwuparoras a1uH3a
nerexkropa L4

JIOMOJTHUTENFHO YCTAHABIMBACTCS HA JACTEKTOP VIS
yBenmuueHus 3Q(HEeKTUBHOCTH CBETOCOOUPAHHS 3a CUET
(OKYCHPOBKH CBETA OT BBICOKOH IIENH HAa KOPOTKHUE
3IIEMEHTHI IETEKTOPA.

CoOuparoliyto JIMH3Y 11eI1eco00pa3HO IIPUMEHSTh TPH
HCTIONB30BaHUH BOJIOKOH OOJIBIIIOTO AUAMETPA, & TAKKE MPU
MaJIoif HHTCHCUBHOCTH CBETa Ha BXOJIe CIICKTpoMeTpa. J1a
JIMH3a TAKXKEe YMEHBIIIACT BIMSIHUE PACCESTHHOTO CBETa Ha
XapaKTEPUCTUKU CIICKTPOMETPA.

VYcTaHOBKA WK y/IaJeHHE COOUPAIOIIESH JTHH3BI IETEKTOpa
JIOJKHBI OCYIIECTBIIATHCS TOJBKO CIICIUATHCTAMH
kommanuu Ocean Optics.

Jlerexrop

IIpeoOpa3yeT CBETOBOI CUTHAJ B 3JICKTPUUCCKHUA. Karx abIit
nukcen JuneitHoro [13C-aeTekTopa COOTBETCTBYET
OITpe/IeIeHHO JUITMHE BOJIHBI cBeTa. [locie ananoro-
uugpoBoro npeodpa3oBaHus CIIEKTP B U(PPOBOM BHIE
TriepeIacTCsl B YIPaBISIOLIYIO IPOrpaMmy.




Texunueckune xapakrepucTuku cnekrpomerpa HR4000

B »stom pasnmene mnpuBenenbl TexHudeckue xapakrtepuctuku [I3C-merektopa, a  Takke
cnekrpomerpa B menoMm. Texuuueckue xapakrepuctuku moaenmn HR4000CG-UV-NIR mnpuseneHsl B

[Ipunoxxenuu 3.

HerexkTop

Tumn, monens:

munaerHbi [13C, Toshiba TCD1304AP

UyBCTBUTEIHHOCTH: 100 doTonos/otcuet (800 HM);
CriekTpalbHBIN JTUATNIa30H: 200-1100 am

KonnuecTBo nukcemnos: 3648

Pasmep nukcena: 8 x 200 Mxm

EMKkocTh nukcena:

100 000 »sekTpoHOB

OTHOIICHUE CUTHAJI/TITYM:

300:1 (mpu OJTHOM CHUTHAJIE)

Pazpemenne ALIL:

14 paspsiioB

TemHOBOM 1IyM:

& orcuetoB RMS

MaxkcumanbHasi 4acToTa BEIOOPKHU

1 MI't (wacToTa, ¢ KOTOpOH OIU(POBBHIBAIOTCS
MIUKCEIIN)

CKoppeKTHUpOBaHHAsI JIMHEWHOCTb:

>99.8 %

Cunexkrpomerp

["abapuTHbIE pa3Mepsl:

148.6 x 104.8 x 45.1 mm

Bec:

570 r

Ilutaunue:

5 B, 450 MA

Onruyueckas cxema:

/4, cummeTpuunas ckpemiennas Yepuu-TepHepa

JudppakuroHHas peuerka/
CHEKTpaJIbHBIN AHANA30H:

14 BapuanTtos, ot YO no ommxknero UK
JMarna3zoHa

Bxonnas aneptypa:

mens S5, 10, 25, 50, 100 wiu 200 MM, BeIOHpaeTcs
MIPH 3aKa3e

@uibTPHI BBICIIUX MOPSIAKOB:

JJIMHHOBOJIHOBBIC U ITOJIOCOBBIC,
YCTAaHABJIMBAIOTCA 110 3aKa3y

@OKyCHOE pacCTOsTHUE:!

/4, 101 mMm

OnTuyeckoe pa3penieHue:

3aBUCHUT OT NU(PPAKITMOHHOMN PEIIETKU U BXOTHON
LEIu

Paccessnnoe uznydenue:

< 0.05 % na 600 HM;




<0.10 % =Ha 435 am

JnHamMuyecKkui 1uana3oH:

2-10° (cucremuprif), 2000:1 1St @ IMHIYHOTO
U3MepeHus

Bos10KOHHO-OIITHYECKH pa3beM:

SMA 905 myist 04HOKUILHOTO BOJIOKOHHO-
OTNITHYECKOTO Kales ¢ YnciioBoi aneprypoii 0.22

CkopocTh nepefadn JaHHBIX:

TIOJIHBIH CIIEKTP TepeacTcs ¢ MEPHOIOM 4 MC
(USB 2.0), 600 mc (rociietoBaTeIbHBIN MOPT)

Bpems unTerpupoBanus:

ot 10 Mc 10 65 ¢

WnTepdeiicor:

USB 2.0, 480 Mowut/c (coBmectum ¢ USB 1.1);
RS-232 (2 mposoza), SPI (3 mpoBoza); I°C (2
MPOBOJIA)

OnepanroHHas cucTeMa:

Windows 98/Me/2000/XP/Vista, Mac OS X u
Linux npu noxakmrouenun yepe3 USB; nrobas 32-
paspsnHas Bepcusi Windows Iipu Mo IKITF0UeHUN
yepe3 RS-232

[{udpoBbie BXO/1bI/BBIXO/IbI:

10 mporpaMMUpyeMBIX MOJIb30BaTEIEM IUPPOBBIX
nuHu# BBoAa-BbiBosa (GPIO)

AHaIOTOBBIE KAHAJIBL:

oauH 13-pa3psiaHbIi aHATOTOBBIN BXO/I, OJTUH 9-
pa3psAHBINA aHAJIOTOBBIN BBIXO/T

Pazpem:

30 KOHTAKTOB




30-KOHTAKTHBIN HHTEP(eliCHbIH pa3beM

JononuutenbHbll 30-KOHTAKTHBIA HMHTEPQENCHBI PAa3beM pACIOJIONKEH Ha NepeaHell 4YacTu
CIIEKTPOMETDA.

Cxema pacnoJiokeHnusi KOHTAKTOB

USB-
opT

30-KOHTaKTHBIN pa3beM

Pacnogoxenne 30-KOHTAKTHOT0 pa3beMa Ha Kopnyce cnekTrpomerpa HR4000

I T A . T O i .

Ha3zHaueHne KOHTAKTOB

Ne Hanpasiienue
Ha3nayenue Onucanue
KOHTaKTAa CHUTHaJIa
1 RS232 Rx Bxon Curnan nmpuema RS232 (konrtakT 3 pazrema DB9)
2 RS232 Tx Brixon Curnan nepemxaun RS232 (konrtakt 2 pazsema DB9)
3 GPIO (2) BxO/BEIXOI [IporpamMmmupyemMblii HUPPOBOIT BXOA/BBIX0O]] OOIIETO
Ha3Ha4YCHHS (HOMEp KaHalia)
4 V5 SW Brrxon CrabunusupoBaHHOE HanpsbkeHue 5 B (Tok Harpy3ku
- He 6omee 50 MA)
5 O6mmit (Ground) | Bxon/Beixon OO6mmit
o 2
6 2C SCL BxOJ/BBIXOI TaKTO?BIH curdan ["C (ans foISI;I C IpyTUMH
ycrpoiictBamu no untepgeiicy 1°C)
7 GPIO (0) BxO/BEIXOI [IporpamMmmupyemblil UPPOBOIT BXOA/BBIX0]] OOIIEr0
Ha3Ha4YCHHS (HOMEp KaHalia)
2 o
3 2C SDA BxO/BEIXOI CI/IFHai'I )IaHHI)IXZI C (nns cBszu ¢ nepudepuitHpIMU
ycrpoiictBamu [°C)
9 GPIO (1) BXOJ/BBIXOT [IporpamMmmupyemMsblil U(PPOBOIT BXOA/BBIX0O]] OOIIETO
Ha3Ha4YCHHS (HOMEp KaHalia)
Bremnuit 3amyck Curnan TTL, cM. onucanue BHEIIHEN
10 . Bxon
(Ext. Trigger In) CUHXPOHH3ALUU
1 GPIO (3) Bxo/BBIXOI [IporpamMmmupyemMsblil HUPPOBOIT BXOA/BBIX0O]] OOIIETO
Ha3HA4YCHHS (HOMEp KaHasia)




[Turanue cnexkrpomerpa. [Ipu padote B pesxxume USB

12 Vee, Vuss win Bxon nnu 3TOT KOHTAKT MOKHO HMCIIOJIb30BaTh JUIsl MIUTAHUS
S5Vin BBIXOJ] nepudepuitHoro o6opynoBanus (yoeaurech, 4To OHO
cooTBeTcTBYeT cTanaapram USB)
SPI Data Curnan SPI Master Out Slave In (MOSI) (st cBsizu
13 Beixon o .
Out ¢ nepudepuitabiMu ycrpoiictBamu SPI)
[Turanue cnexrpomerpa. [Ipu padote B peskume USB
14 Vee, Vuss win Bxon nnu 3TOT KOHTAKT MOKHO MCII0JIb30BaTh JUIsl IUTAHUS
S5Vin BBIXOJ] nepudepuitHoro o6opynoBanus (yoeaurech, 4To OHO
cooTBeTcTBYeT cTannapram USB)
SPI Data Curnan SPI Master In Slave Out (MISO) (st cBsizu
15 Bxon o .
In ¢ nepudepuitabiMu ycrpoiictBamu SPI)
16 GPIO (4) BXOJ/BBIXOT [IporpamMmmupyemMsblil UPPOBOIT BXOA/BBIX0]] OOIIETO
Ha3Ha4YCHHS (HOMEp KaHalia)
Curnan TTL nyist ctpoOupoBaHus BHEIIHUX
Onmuoxparnoe CTpOMCTB. MiMeeT mporpaMMHUpyeEMYIO 3a1€PHKK
17 CTpoOHpoBaHUE Brixon yerp : porp PYeMyIo PIKIY
. OTHOCHUTEJIbHO HayaJa Meproja MUHTErpUPOBaHUS
(Single Strobe)
CIIEKTpOMETpa
18 GPIO (5) BxO/BEIXOI [IporpamMmmupyemsblii HUPPOBOIT BXOA/BBIX0O]] OOIIETO
Ha3Ha4YCeHHS (HOMEp KaHalia)
19 SPI Clock Brrxon Curnan SPUI Clock (mns CBA3M © nepuepuitHbIMU
nepudepuitipiMu yerpoiictBamu SPI)
Henpepsizroe Curnan TTL nnst ctpoGupoBaHusi BHEIIHUX
20 cTpoOupoBanue Brixon YCTPOMCTB, MOJIYYEH JCIICHUEM YaCTOThl OCHOBHOIO
(Continuous ’
TaKTOBOT'O CUTHaja
Strobe)
1 SPI Chip Select Bixox Curnan SPUI Ch1p/Dev1cev Select (mst cBs3M C
nepudepuitipiMu yerpoiictBamu SPI)
2 GPIO (6) BxO/BEIXOI [IporpamMmmupyemMblil HUPPOBOIT BXOA/BBIX0]] OOIIETO
Ha3HA4YCHHS (HOMEp KaHasia)
23 Analog In (0-5V) | Bxon Bxon 13-pazpsanoro ALII ¢ nnanazonom 0-5 B
24 Analog Out (0-5V) | Berxon Brixon 9-paszpsianoro LAII ¢ nuamazonom 0-5 B
YIpaBICHHe Curnan TTL, BeICOKHIT YpOBEHB YCTAaHABIMBACTCS IO
25 HCTOYHHUKOM cBeTa | Brixon comanze Lamp Enable
(Lamp Enable) g P
2% GPIO (7) BxO/BEIXOI [IporpamMmmupyemMblil UPPOBOIT BXOA/BBIX0O]] OOIIETO
Ha3Ha4YCHHS (HOMEp KaHalia)
27 OO6uuit (Ground) | Bxon/Beixon OO6uuit
78 GPIO (3) BxO/BEIXOI [IporpamMmmupyemsblil HUPPOBOIT BXOA/BBIX0O]] OOIIETO
Ha3Ha4YeHHS (HOMEp KaHasia)
29 OO6uuit (Ground) | Bxon/Beixoa OO6uuit
30 GPIO (9) BXOJ/BBIXOT [IporpamMmmupyemMsblil HUPPOBOIT BXOA/BBIX0O]] OOIIETO

Ha3Ha4YCHHS (HOMEp KaHalia)




Homepa aeranent 30-KOHTAKTHOT0 pa3beMa 10 KaTaJI0ry MPOU3BOAUTEIS
- Pazvem monenu Pak50™ seimyckaercst 3M Corp nog Homepom P50-030P1-RRI-TG.
- OrBetnas yacth: P50-030S-TGF.

- J1ns1 coequHeHust IByX KOMIIOHEHTOB TpeOYIOTCs JBa JICHTOUHBIX Kabeisd ¢ marom 1.27 mm (50 mil).
Pexomennyrores kabenu 3M cepun 3365.

Ora uHbopMamUs  MOXKET MNOTpedOBaThCd NpPU  MOCTPOEHUU  CIIELUATM3UPOBAHHOMN
CHEKTPOMETPUUECKON CUCTEMbI MJIN PEeaTU3alliy BHEIIHETO 3aIlyCKa.

Ha3zHaueHne KOHTAKTOB 15-KOHTAKTHOIO pa3beMa AJIsl MOAKJII0YCHUA
AOMOJTHUTEIbHBIX NPUHALIEKHOCTEN

Ne Onucanue Ne Onucanue
KOHTAKTa KOHTAKTa
1 Single Strobe | 9 GPIO-9
2 ContStrobe 10 GND SIGNAL
3 V5 SW 11 SDA
4 ExtTrigln 12 SCL
5 ExtTrigln 13 LampEnable
6 GPIO-8 14 A IN
7 A OUT 15 GPIO-7
8 ExtTrigln




IIpuio:kenue 3

Cnexkrpomerp HR4000CG-UV-NIR

Cnexrpomerp HR4000CG-UV-NIR paboraer B muanazone 200—-1000 am ¢ paspemenuem 0.5 Hm
0e3 CMEeHbI peleTOK. DTO CTajll0 BO3MOXKHBIM OJjlarojgaps HOBOM COCTaBHOW pemieTke coOCTBEHHOM
pa3paboTKy U CHelHaTIbHOMY QHIBTPY BBICIIMX HOPSAIKOB.

OynkunonanbHo HR4000CG-UV-NIR ananormuen HR4000, mostomy K HEMY NMPUMEHUMBI BCE
MHCTPYKLMU N0 YCTAHOBKE U KOH(UT'YpUpOBaHUIO, puBeaeHHbIe Bbiie A1 HR4000.

OTIMYuTEeIbHBIC 0COOCHHOCTH

Crnekrpomerp HR4000CG-UV-NIR otnnuaercs ot cranaaptHoro HR4000 cnenyrommmu
KOMIIOHECHTaAMM:

e Hogas cocraBnas pemerka HC-1 Landis
OTa perieTKa CrenualibHO CKOHCTPYUpoBaHa it padoTel B quamnazone 200-1000 am. Ona
YCTaHABJIMBAETCS HA MECTO B IPOIIECCE U3TOTOBJICHUS CIIEKTPOMETPA.

e JlepeMeHHbIH PUIALTP BBICIIMX NOPSAAKOB
Hogeiit punstp OFLV-200-1000 nckimrogaetT BTOPHIE M TPEThU MOPSIAKU AUDPAKIIAN.

TexHuveckne XapakTepuCTUKH

["abapuTHbIE pa3Mepsl: 148.6 x 104.8 x 45.1 mm

Bec: 570r

IIutanme: 5B, 450 MA

HerekTop: nuHerHb KpeMaueBbiit [13C, 3648 snemeHTOB

CriekTpalbHBIN JUATNa30H: 200-1100 am

OnTuueckoe pa3pelieHue: 0.75 um (FWHM)

Pemrerka: HC-1, 300 mrpux/mm

@uiIbTpP BBICIIUX MMOPSAIKOB: OFLV-200-1000

Bxonnas aneptypa: EeIb IUPUHON 5 MKM

DOKYCHOE pacCTOSTHUE: /4, 101 Mmm

Paccessnnoe n3nydyenue: <0.05 % na 600 aM; < 0.10 % nHa 435 HM

Bos10KOHHO-OIITHYECKH pa3beM: SMA 905 anst 0AHOKWIBHOTO BOJIOKOHHO-
OTNITHYECKOTO Kales ¢ YnciioBoi aneprypoi 0.22

CkopocTb nepeiauu JaHHBIX: MIOJIHBIH CIIEKTp nepeaeTcs ¢ nepuoaoM 4 mMc
(USB 2.0), 600 mc (rociietoBaTeIbHBIN MOPT)




Bpewmst unTerpupoBanus: HenpepbiBHOE — 0T 4 Mc 110 20 c;
3aTBOp — OT 10 MKC 70 4 MC

OnepanroHHas cucTeMa: Windows 98/Me/2000/XP/Vista, Mac OS X u
Linux npu nonakmrouenun yepe3 USB;

mobas 32-paspsanas sepcus Windows ripu
noakroueHnn yepe3 RS-232

[{ndpoBbIe BXOIBI/BBIXOIBI: 10 mporpaMMHUpPyYEMBIX TIOJIE30BaTEIEM HPPOBBIX
nuHuii BBoaa-BeiBoaa (GPIO)

AHaJIorOBLIE KaHAJILI: oauH 13-pa3psiHbIi aHATOTOBBIN BXO/I, OJIUH 9-
pa3psAHBINA aHAJIOTOBBIN BBIXO/T




