TexHu4YecKkoe ONMCaHue u PYKOBOACTBO IO 3KCILJIyaTallui IUOJHOT O JJa3epa

¢ BHemtHuM pe3oHatopom ECDL-8905R (S/N 101579)

Jvonuelii nazep ¢ BHEIWHHUM pe3oHaTopoM ECDL-8905R sBisercs HCTOYHMKOM
MEPEeCTPaNBAEMOI0 BBICOKOKOTEPEHTHOTO u3nydyeHus B OmmwkHedr MK obmactu omruyeckoro
cnekrpa. llenTpanbHas JuiMHAa BOJHBI pabodero auama3oHa paBHa 894.6 um. [lpu sTOoM
BO3MOXHA €€ OTCTpOMKa Ha 2 HM, KaKk B KOPOTKOBOJHOBYIO, TaK M B JUIMHHOBOJIHOBYIO
CTOpoHy. JIazep MOXKEeT HCIOIb30BaThCA B METPOJIOTHH, CIIEKTPOCKOIHNH, HHTEp(hEepOMeTpHUH.

ECDL-8905R cocTouT M3 ONTHYECKOW TOJIOBKM M AJIEKTPOHHOTO OJIOKa yIpaBlieHUS,
KOTOpBIe coenuHstoTcs kabenem VGA tuna. CranpaptHas JumMHa kabens cocramiser 1,8 M.
brok ynpaBieHusi OJDKEH MOAKIIOUATHCS K CETH NMEPEMEHHOIO HAIPSIKEHMSI Yepe3 PO3ETKY,
HMMEIOLYI0 KOHTaKT He3aBHMCHMOIoO 3a3eMileHHsi. OnTuyeckas TroJIOBKa IIPU INPaBUIBHOM
MOAKJIIOUEHUH 3a3€MJIEHA, OJHAKO CIEAYET YUUTBIBaTh, YTO B COCTaB ONTHYECKON T'OJIOBKU
BXOJUT IbE30UIEMEHT, nuTaeMblii HampspkeHuem 200 B. Ilpu CHATOH KpbIIKE BO3MOYKEH

AOCTYII K €0 KOHTAKTaM.

OnTnyeckas roJioBKa.

B cocras ontuueckoit ronoBku (Puc.1) Bxonsr:

XJIaIONpOBOJI (103.2) ¢ YCTAHOBJICHHBIM B HEM €JIMHBIM MOJy/leM (103.3) Ja3epHOTo
miona (LD) u xommumupyromero oowsextuBa (Na=0.55; f=4.5 mm; BbIXOMHAs ameprypa — 5
MM);

TEPMOAJICKTPUUECKUI MUKPOXOJOAUIBHUK (371eMeHT [lenbThe);

tepmonaTuuk (Tepmuctop 10 kOM), yCTaHOBJIEHHBIM B KOPIyC€ ONTHUYECKOW T'OJOBKU
BOJIM3U XJIaI0NIPOBOA;

mudpakoHHas pemerka (1mo3.4), yKperuieHHas Ha MOJIBUKHOM peryare (1o3.9);

MbE303JIEMEHT (1103.7), IPUBOASIIHMI pblyar B JBUKEHUE.

Kopnyc nazepa (mo3.1) ciayxur B KauecTBe Kapkaca JUisi BCEX ONTHYECKUX U
MexaHnueckux koMrnoHeHToB ECDL. YToObl 0JHOBpEMEHHO 00OECIIeYUTh XOPOUIMH TEIIOBOM
KOHTaKT M HAJEKHYIO AJIEKTPUYECKYI0 H3OJSALMI0 JIa3€pHOrO AMOAA 10  OTHOIIEHUIO K
KOpIIyCy Jla3epa, ero XJaJoMpoBOJ KPEMUTCs TEIUIONMPOBOSIIUM KJIEeM uepe3 canHupoBYIO
noanoxkky. IlmactukoBas kpbimka ECDL 3ammmaer ONTUYECKUM pPE30HATOp OT IBUIH,
TEIUIOBBIX M aKyCTHUECKUX BO3MyILeHHH. OCHOBaHME ONTUYECKOW TOJOBKH MMEET C OOKOB
MPOIOJIbHBIC MMa3bl JJIsl €€ YCTAHOBKU HA ONTUYECKU cTo. ClenyeT MpUMEHSTh TAKOM MOHTaX

OINTHYECKOM T'OJIOBKH, ITPU KOTOPOM obecneunBaeTCs XOpOH_II/Iﬁ TCILJIOOTBOA OT €€ OCHOBAHMA.



Onrtuyeckuii pe3oHATOp IepecTpanBaeMoro Jjasepa (OpMUpyeTcs 3aJHEH T'paHbIO
Ja3epHOTrO 02, UMEIOIIel BICOKUI kKoapuient orpaxkenus (90-95%), u mudpakunoHHOM
pemerkoit (1800 mm™'), ycraHoBmemHo#i B cxeme JluTTpoBa. PemeTka ykperuieHa Ha
TOPU30HTAJILHOM Bajly, IIOJIO)KEHHE KOTOpPOrO U OIpeaenser TpedyeMoe HarpaBieHHE
midpaknuu  J1azepHoro my4ka. [Ibe3037eMeHT, TOJKAlomMUKi pblYar ¢ JuQpaKHOHHON
pELIETKON, U3MEHSET OJHOBPEMEHHO U YroJl MaJeHUs Jyda Ha pelleTKy, U JUIMHY pe3oHaTopa.
OTO mMO3BOJSAET PACIIMPUTH UANA30H HENPEPHIBHOM IEPECTPOMKU YaCTOTHI H3IIyYEHHUS.
[ToncTpoeunslit MpeUM3UOHHBIA BUHT (1103.6) obecrieunBaeT rpyOyi0 HEepecTpoiiKy JiazepHOU

JJIMHBI BOJIHBI.
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Puc.1. Ontnyeckasi rojioBka (BHJ CBepXy IpH CHATOH KpblmKe). 1 — Kopmyc
ONTUYECKOH TOJIOBKH; 2 — XJIaJI0MPOBOA JA3€pHOr0 IU0Aa; 3 — E€AMHBIA  MOZAyJb
Ja3epHOro AMoNa W KOUIMMHUPYIOEro oObekTHBa;, 4 — nudpaKUWOHHAS peIleTKa,
YKpeIUIeHHAs Ha TOPU30HTAIBHOM Bajly; 5 — BEPTUKANBHBINA GUKCHPYIOKN BUHT M2; 6 —
TOPU30HTANBHBIN IOCTUPOBOUHBIN BUHT M3x0,25; 7 — npe3oamement; 8 — pazsemM DHS-
15F; 9 — nogBMXHBIN phIvar.

ToyHoe MpoCcTpaHCTBEHHOE COTJIACOBAHUE MAJAIONIEH Ha PelIeTKY U Ju(parupoBaHHON
BOJIH KPUTHUYECKU BaXKHO JUISI TIOJYYEHHS BBICOKON KOI€pEHTHOCTH M 3HAYUTENBbHOM MOITHOCTH
B BBIXOJHOM wu3iaydyeHun nazepa. ECDL-8905R He wumeer WITaTHBIX PETyIUPOBOK JUIS
HACTPOMKH B3aUMHOTO MOJIOKEHUS JIA3€PHOTO IMO0Ja ¥ KOJUTMMUPYIOIIET0 0ObEKTHBA, a TAKKe
JUI1 FOCTUPOBKM JIa3€PHOTO IyyKa B BEPTUKAJIbHOM HANpaBICHUM. JTH BaXKHbIE YCTAaHOBKHU
TpeOYIOT CEpPbEe3HOTO HABBIKA U BBHITIOJHEHBI MPEABAPUTEILHO HA COOpOUYHOM cTeHze. B ciydae
MOBPEKIACHUS WM Jerpajaliuy JIa3epHOI0 JAMOAA MOIYyldb JUOJAa M KOJUIMMHUPYIOLIETO
00BEKTHBA JJOJKEH 3aMEHSATHCS ISITHKOM.

B oTnuume OT IOCTHPOBKH KOJUIMMHPYIOLIETO OOBEKTHBAa HeOOJIbIIAs MOJCTPOMKa
JIA3€pHOIO Jiyya B BEPTUKAJIBHOM IUIOCKOCTH BO3MOYKHA M IOCIE JEMOHTaXKa ONTHYECKOU
TOJIOBKH €O cOOPOYHOTO cTeHAa. ['opu3oHTanbHast OCh (TOPU30HTAIBHBINA Bal) AU(PAKIIMOHHON
PEILIETKH YCTaHOBJICHA B IIAHTOBOM 3a)knMe. LlaHTOBBIH 3aKUM (PUKCHPYETCsl UM OTIYCKAeTCH,
KOI/la BEPTUKAIBHBIA BHUHT (1103.5) 3aKpyuyMBaeTCs WM BBIKPYUMBAETCS COOTBETCTBEHHO.

Cnerxka acMMMETPUYHBIM 3aXBaT LIAHTM NPUBOJUT K MPOBOPAYMBAHHMIO TOPU30HTAIBHOIO Baja
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npu 3akpyunBanuu BuHTa 5 (Puc.l). 3akpyunBanue (UKCHUpPYIOIIErO BHUHTA MPHUBOIUT K
CMEILIEHHUIO JIa3€PHOT0 JIyya BBEpX, BBIKpyUMBaHUE cMmelaeT ayd BHU3. He ciaenyer Bpamarhb
¢pukcupyromuii BUHT 0ojiee 4YeM HAa 4YeTBepTh 000pora! B IpOTMBHOM ciydae OH MOXET
OBITh MOBPEXK/ICH, WM TOPU30HTAIBHBIN Ball OyIET MOJTHOCTHIO OCIa0IeH.

Ecnu Tpebyercs 3HaUMTENbHOE CMELICHHE JIa3epHOTo JIyda B BEPTUKAIBHON TIOCKOCTH,
TO CIIeyeT BOCHOJB30BaThcs [1-00pa3HbIM HUIMIEBBIM KIIOYOM M3 PEMOHTHOTO KOMILIEKTa
(Puc.6). Jlnsg ycTaHOBKM JAHHOTO KJIOYa B TOPILE TOPU30HTAIBHOTO Bajla UMEETCS IUINLIEBOM
ma3 ¢ pe3pOOBBIM orBepcTeM MI1,6. Ilpu oTmymeHHOM (HUKCHpYIOIIEM BHUHTE 5
TOPU30HTAJIBHBINA Ball Bpamaercs cBoOoHo. Ilocne yctaHOBKH Bajia B TpeOyeMoe IMOJIOKEHHE
OH MOXKET OBbITh BHOBb 3aKaT C YYETOM YIIOMSHYTOTO BBIIIEC BpAIICHUS Bajla MPH 3aTsHKKE
(UKCHPYIOIIEro BUHTA.

Kak mnpaBwio, BBIXOAHOM Iy4OK Jla3epa acTUIMAaTH4YEH. OJTO CBA3aHO M C €ro
SIUTMIITUYHOCTBIO, W C THUIIOM BOJHOBOJa cTpyKTypsl LD. Ilosromy wuHorma nambomee
s QeKxTHBHAs ONTHYECKass oOpaTHasi CBA3b JOCTHIAETCs MPU CIEerKa CXOJIIEeMCs MydKe, T.€.
HE3HAUYNTEIbHAS CXOAMMOCTh (~2x107) ;asepHOro myuka He O3HAYACT HEIPABHIILHOIN

rocTupoBKy Kosmmaropa ECDL.

BJiok viipaBJieHHUSI.

brox ympasnenus (ULDC252 — a universal laser diode controller) ycranaBnuBaer TOk
Ja3epHOr0 JMO0Ja, TEMIEpaTypy Kopllyca Jlazepa M JUIMHY BHELIHEM 4YacTU JIa3€pHOIO
pe30HaTopa C TOYHOCTHIO, JOCTATOYHOU Uil AOCTHKEHHs TpeOyeMbix xapakrepuctuk ECDL-
8905R. ULDC252 B KauecTBE ONIMM MOXKET HMMETh JIBa HE3aBUCUMBIX KOHTYpa
tepmoctadmmmsanuu (LD u CASE mns momenu ULDC252D). B mpeacraBieHHON Moaenu
npubopa ULDC252S aktuBupoBaH TOJIbKO OJ1H U3 HUX (LD).

AHaNoroBeIid OJIOK MUTaHHs OOECTIeYMBAET BCE HAIPSDKEHUs, TpeOyeMble Al paboThI
AIIEKTPOHHBIX Y3JI0B: cTabunusupoBanneie £15B, +200B, £5B u nHectabunusupoBanHsie 6B.
[Ton xpeIIKO 6J0Ka yIpaBIeHUS PSAIOM C CETEBBIM Pa3beMOM PaCIIOJIOKEHBI TPH THE3/A JUIs
IUIABKUX CETEBBIX NpenoxpaHuTeneil. OQHO THE30 COOTBETCTBYET IEPEMEHHOMY HAIIPSKEHUIO
cwioBoil cetn 240B, npyroe — Hampsbkenuto 220B, Tperbe — HanpspkeHuro 117B.
EnnHcTBeHHBI mpegoxpaHuTe]b HOMHHAAOM 1A f0/keH ObITh YCTAHOBJIEH B
cooTBeTcTBYIOIIEee THe310! JlonmonnutenbHbii npegoxpanutens B 100 MA (F1 na Puc.7)
3alIUIIACT BBIXOJ BBICOKOBOJIFTHOTO OJIOKA MUTaHHUS OT CIy4alHOTO 3aMblkaHud. s Toro
YTOOBI CHATH KPBIIIKY OJOKa yIpaBiIeHUs, CIEAYEeT BBIKPYTHTH YETHIpE BHHTA C €r0 BEpXHEH

CTOPOHBIL.



[lepenusis manens O6J10Ka YIpaBlIeHUs pa3/ielieHa Ha HECKOJIBKO (PYHKIIMOHATBHBIX 30H,
orpaxaromux paboty wucrounuka Toka (CURRENT), KOHTpoIepoB TeMIepaTypsl

(THERMO), BbicokoBosbTHOTO Yemnutens (PZT) u mynra nazepnoro auona (LD) (Puc.2).

B 3one CURRENT pacnonoxensl nupoBoil HHIMKATOP, PYKOSTKH YCTAaHOBKH YPOBHS
Toka JjazepHoro aumoxa (LEVEL), ammautynbl ckanupoBanuss toka (SWEEP) m ypoBHA
orpanuuenus Toka (LIMIT). Kpacuslii cBeTOaMOA, pacnoioskeHHbIM Haj pykostkoi LEVEL,
3aKUTaeTcs NMPU JNOCTHKEHUU YPOBHS OIPAaHMYEHHUS TOKA. MaKCUMallbHOE 3HAUYE€HUE TOKa IS
ULDC252S cocraBnser okono 190 MA. Ilonnblii pasmax CKaHMpPOBaHHMS TOKAa COCTaBIISIET

YETBEPTh OT MAKCUMAJILHOTO 3HaueHus Toka (~50 MA).
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Puc.2. Bua cnepeau u c3aam Ha 0JIOK ynpaBJieHHs.

BeTpoeHHbI reHepaTop TPEYrobHOIO CUTHala MOYKET MOAYJIUPOBATH TOK JIA3€PHOTO
mona Ha cereBoil wactore f m ee cybrapmonukax f/2, f/4, /8. Jlng ycraHOBKM 4acTOTHI
MOMYJISALUNA OJMH U3 JBUKKOB niepekitouatens DIP-8 Ha nedatHoit mnate (SWS) moymkeH ObITh
ycraHoBieH B nosiokeHue ON. IlpuHuMass BO BHMMaHHME HM3KOYACTOTHBIM MEXaHWYECKUI
OTKJIMK JIa3epHOro peszonartopa, yactora f/2 (t.e. 25 T'u mns EBponsl um 30 I'm g CIIA)
npenycraHoBiaeHHa B ECDL-8905R. [Ing ckaHupoBaHus Ja3epHON JIMHBI BOJHBI MOTYT
UCTOJB30BaThCsl U 0oJiee BBICOKME YaCTOThI, €CIM CKOPOCTh CKAHMPOBAaHUS BaXHa, a
JOTOTHUTEIBHBIMU  OCLMILISAIMSMUA BOJIHM3M TOYEK IOBOPOTAa HAINpPABICHUS CKAaHHUPOBAHMSA
MOJKHO MTpeHeOpeyb.

ITocKOJIBKY TPEYTrOJIBHBIA CUIHAJ YIIPABJICHUS TOKOM WHXKEKUHU U HarpsbkeHueM PZT
dbopmMupyeTcsi U3 MEPEeMEHHOTO HANpPsDKEHUS CUIOBOM CETH, TO Pa3sHOCTh (a3 3THX IBYX
IIEPEMEHHBIX CUTHAJIOB IIOCTOSIHHA. OTO TO3BOJSET MHHUMU3MPOBATh BIIMSHHUE CETEBBIX

HaBOJOK IPU PpECrucCTpanvv OITUYCCKUX U SJICKTPUYCCKUX CUTHAJIOB.



Tpummep orpanuuenuss Ttoka (LIMIT) pacnonoxxen Han pykostkon SWEEP.
VYcraHOBKa OTpaHMYEHHUs TOKa HeoOXoauMma il MPEJOTBPALCHHS ACTPAJallddl J1a3epHOTro

JI0/J1a BCIIEJICTBUE CIIy4alHBIX IEPErPY30K 10 TOKY.

B 30ome THERMO pacnosoxkeHsl  [Ba  IHOJACTPOEYHBIX  CONPOTHBIICHUS,
ycTaHaBiIuBarolux TteMmieparypy BHyrpeHHero (LD) wu Beemmnero (CASE) koHTypoB
TepMocTadMIn3auy. Bpamienue mo 4acoBoil CTpeske NpUBOAUT K YBEIMUEHHUIO TEMIIEPATyPhI
KOHTPOJUPYEMOTO 00BeKkTa. JIByXIBETHBIE CBETOAMOJBI HAJd TPUMMEPAMHU OTPAXKAIOT
COCTOSIHHE COOTBETCTBYIOLIEH TepmocTabunuzanuu. OTCYTCTBHE KaKOro-IuOO CBETa B 30HE
THERMO cBuaerenscTByeT 00 YCTaHOBJICHUU TPeOYEMBIX TEMIIEpATyp JIa3epHOTO AMO/Aa MU
KOpIlyca ONTHYECKOW TOJIOBKM. 3€JeHbI IBET CBETOAHoAa HH(POpMUpYyeT 00 aKTHBHOM
OXJIAXKJIEHUH  COOTBETCTBYIOLIETO  OOBEKTa, T.€.  BHEIIHAA  TEMIIEpaTypa  BBIIIE
NPEIyCTAaHOBJICHHOM Uil TaHHOTO oOBbekTa. KpacHbI IBET CBETOAMOAAa MHAMIMPYET HArpeB
(BHEmIHAS TeMmIlepaTypa HIKE NpeaycTaHoBieHHOM). CBetoauonsl B 30H¢ THERMO Takxke
TOpSIT KPaCHbBIM, €CIIM ONTHYECKas TOJIOBKA pa3beIMHEHa ¢ OJIOKOM YIpaBJICHUS.

Knonka B 3o0ne THERMO mnepekitouaer nudpoBoil aucruieil U3 pexxuma HU3MEpeHHs
TOKAa JIQ3€pHOr0 JMOJA B PEKHUM HU3MEPEHHsS BEIUYUHBl COIPOTUBIICHHUSA, 3aJaIOLIEro
TEeMIIepaTypy Ja3epHoro auoja. ITpu HaxkaTuu Ha Hee AUCIUIEN MOKa3blBaeT 3HAUEHNUE JaHHOTO

COIIPOTUBJICHUA B KHJIOOMAX.

B ¢ynkunonanehoit 30He PZT ycTaHOBJIEHBI PYKOSTKH PETYIUPOBKH aMILIUTY]IbI
nepemeHHoro (SCAN) wu mnocrosuHoro (OFFSET) wampsikeHus, MoJaBaeMoro Ha
nbe30IeMeHT. CHrHal MOJyJSLUM, IO0JAaBa€Mblii HAa BXOJ BBICOKOBOJIBTHOTO YCHIJIMTEIS,
noso0eH CHUrHaiy, I[0JaBaeMOMY Ha BXOJ HMCTOYHHMKAa Toka. OTHocuTenbHas (aza 3TUX
CUTHAJIOB BBIOpaHa TakUM 00pa3oM, YTOObI peaqu30BaTh COTJIACOBAHHBIE HM3MEHEHHS TOKa
JA3€pHOr0 JMOJa WU JJIMHBI JIA3€PHOTO PE30HATOpa. OTO IMO3BOJISIET PACIIMPUTh AMANA30H
HEINPEPBIBHOW NEPECTPOMKHM YaCTOThI BBIXOJHOTO M3JIyd4eHUs Jaszepa. [l ckaHupoBaHUSA
IIbE€30AJIEMEHTA UCIOJIb3YyeTCs NpakThuuecku noJyiHbii (400B) pa3zMax BBIXOJHOTO HANpsKEHUS
BBICOKOBOJIbTHOTO ycHUIUTeNsd. MakcuMaribHas TIepecTpoiiKa [UIMHBI pPE30HaTopa Ja3epa

nocruraercs npu cpeaneM nosjoxeHuu pykosTku OFFSET u noiHOCTbIO BBEIEHHON PYKOSITKE

SCAN.

B 30ne LD naxomarcs TymOiep pa3sMbIKaHHUs LIYHTa Ja3epHOTO THOJAa U MHIUKATOP
COCTOSIHUS ATOTO IIyHTa. PekoMenayeTcs nepkarh JIa3epHBIi 110/ 3aKOPOUYEHHBIM (CBETOAMO]
MoramieH) B MOMEHT BKJIIOYEHHs OJIOKAa YIpaBJIEHUS U JIO YCTAHOBJIGHHUS CTAIllMOHAPHOTO
COCTOSIHUSI 000MX KOHTYpoB TepMmoctadbunmzaimu. Korma tymbiaep LD mepeBoautcst B

cocrosnue OPEN, cBeroguosn 3aropaercd 3€l€HbIM, W BEIMYMHA CONPOTHBIICHUS,
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3aKOpa4YMBalOIIETO BBIBOJIBI JIA3EPHOIO JHO/a, IUIABHO U3MEHSIETCS C BEIMYMHBI nopsaka 4 Om
70 BEJIMYMHBI B ecITKH MOM, pa3MbIkasi Ta3epHBIA U0 M 3alHUIIAs €ro OT OPOCKOB TOKa B
IIEPEXOHBIX Ipoleccax. Takke HIYHT 3allUIIAaeT OT IEpPEerpy3oK Ja3epHbBIA OUOJ IpHU

aBapUtHOM MCUE3HOBEHUH JIFOOOT0 U3 IMUTAIOUINX UCTOUYHHUK TOKa HampspkeHuit +15 B.

Ha 3agneit manenu ULDC252S ycTaHOBIEHBI:

CETEBOM Pa3beM C BBIKIIFOUATEIIEM,

pa3beM MOJIKIIOUYEHHUS ONTHUECKON TOJIOBKU K 060Ky ynpasienus (DHR-15M),

BXOJHOM pazbeM Juisi BbicokouacToTHOU (110 50 k') moaynsiuuu Toka (MOD),

BXOJIHOM pa3beM BHEIIHETO ynpasJistomero cursana (EXT),

nepexitoyaTens ynpasisomux cursanoB (EXT-INT) u

BBIXOJHOH pa3zbeM cuHxpoHuzauuu (TRIG).

B mnonoxenun INT mnepekmrouaTens ynpaBisiOIIMX CUTHaIOB Ha pasbeM TRIG
IIOJA€TCsl TPEYrOJbHBIM CUTHANI pa3MaxoM 8 B ¢ BbIX0Jla BCTPOEHHOTO I'€HEpaTopa, KOTOPBIH
MOJKET OBITh HCIOJIb30BAaH Uil CHHXPOHHU3AIMM BHEIIHUX YCTPOWCTB. lyii TOro dTOOBI
KOHTPOJIUpPOBaTh BbIXoaHbIe napaMmerpsl ECDL-8905R BHemHUM cuUrHaioMm, NepekiIodareib
YIIPABJISIOUINX CUTHAJIOB JOJDKEH ObITh yCTaHOBJEH B nosoxxkenue EXT. B aToMm ciyuae BBIXO[
BCTPOEHHOTO TE€HEpaTopa OTCOEIMHSAETCS OT BXOJOB HMCTOYHHMKA TOKA U BBICOKOBOJIBTHOI'O
YCUJIUTENS, HAa KOTOPBIE, Kak U Ha pa3beM TRIG, nogaercs Tenepb BHEMIHUI CUTHAL.

Curnan c pazpema MOD mnocrymaer Ha BXOJ HCTOYHHMKA TOKa HE3aBHUCHUMO OT
nonoxkeHus nepekiarovarenss EXT-INT. Otknuk B n3meHeHuu Toka 1o Bxoxy MOD B 20 pa3

MeHblIe, yeM 1o Bxoay EXT.

IloaroroBka k padcore ECDL-8905R.

1. Coenunuth kabenem VGA THIIa ONTHYECKYIO TOJIOBKY M OJIOK yIIpaBICHHS.

2. Ilposeputp monoxenue pykositok SWEEP m  LEVEL. Onu nomkHbl OBITH B
KpalHEM JIEBOM II0JI0KEHUH.

3. Toxacoenuuuts cerepoit muyp k SASEMJIEHHOM poserke. BimouuTsh ceTeBoii
TyMOJIep, pAacrOJIOKEHHbIM Ha 3aJHEH MaHelu, W MOJ0XKIATh J0 MOMEHTAa YCTaHOBJICHHS
CTallMOHAPHOT'O TEMIIEPATYPHOI'O peXHMa Ja3epHOI0 IMO0Ja U KOpIlyca ONTUYECKOM T'OJOBKH
(cBeroanobl B 30H¢ THERMO n10115kHBI IOTaCHYTH ).

4. Pa30oMKHYTh BBIBOJBI Ja3epHoro mauona tymOnepom LD-OPEN u ycraHOBUTH

PEKOMEHIyEMBIN YPOBEHb TOKA.

Boikawiyenne ECDL-8905R.

1. BriBectu 06e pykosatku SWEEP u LEVEL no nyns (B kpaifHee J1ieBo€ MOJIOKEHHE).
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2. 3aMKHYTH BbIBOABI Jazepa TymbOiepom LD-OPEN (pbluakok BHU3, HHIUKATOP
COCTOSIHUS IIIYHTA I10Tac).

3. BBIKITIOYHTH OJIOK YIIPaBJIEHUS! CETEBBIM TyMOJIEPOM.

Ilepectpoiika yactorel ECDL-8905R.

Mexannueckast crabunbHocTh ECDL-8905R nocratoyno BbICOKa, 4TOOBI COXpPAHSThH
BBIXOJIHBIE IIapaMETphl Jla3epa B TEUEHUE HeAeNb. Tak YTO PErylMpoBKa TOKA WHKEKIUU
JIA3€pHOr0 JMOJAa M HAIPSDKEHUS Ha MbE303JIEMEHTE SBISETCS TOCTAaTOUYHBIM CPEACTBOM VIS
TOYHON HACTPOMKHU Jla3epa Ha JKEJIAeMYI0 JJIUHY BOJIHBI (HAllpuMeEp, JUIMHY BOJIHBI aTOMHOIO
nepexona). OpnHako yxyameHue xapakrepuctuk ECDL (yBennueHue mnoporoBoro TOKa,
YMEHBIIICHNE BBIXOJHONW MOIITHOCTH M TUAala3oHa MEepecTPOrKH 4acTOThI, ciaboe MmojaBieHue
OOKOBBIX MOJI, BO3pacTaHHE AaMIUIUTYAHOTO IIIyMa) MOXET CBHUJAETEILCTBOBATH O
HE00X0AMMOCTHU MOABIOCTUPOBKU BHEIIHETO PE30HATOPA.

Cnenyrouye sKcrepuMeHTaIbHbIE JaHHbIEe onuchiBaloT padoty ECDL-8905R u moryt

CJIY’KUTBb B KaUCCTBC 06p3_3L[OBbIX IIpu €ro FOCTUPOBKE.

<I>=75mA

I=88mA
P=9.5mW

|

Turning point
of the triangular wave
[=97mA,P=85mW

QOutput power

<—— I;=53mA

Time

Puc.3. 3aBucuMocTh BBIXOAHOH MOIIHOCTH Jiazepa OT TOKAa HWHKEKIHUH. TOK
JIa3€pHOT0 AMOAA MOAYIMPYETCS CUMMETPUYHBIM TPEYTOJIbHBIM CUTHAIOM. 3aBHCUMOCTh
CHSTa MpU MOCTOSHHOM HamlpsyKEHWH Ha Nbe3odjeMeHTe. KpacHble amuncsl BBIAETSIOT
30HBI MTOTJIOIIEHUS JIa3€pHOT0 U3My4deHHs B apax Cs.

Ha pucynke 3 noxa3ana BarT-ammnepHas xapakrepuctuka (BTAX) ECDL-8905R, Tt.e.
3aBUCHUMOCTb BBIXOJHOM MOIIHOCTH Jja3epa OT TOKa MHKeKUMH. IIpu BpalieHuun pemeTrku B
IUIOCKOCTU JU(PAKIUK TPOUCXOAUT H3MEHEHHE B3aMMHOTO PACIOJIOKEHUS IO YacToTe
KOHTYpa CEJICKTUBHOCTHU AU(PAKIMOHHON PEIIeTKH, MO/ JIa3€PHOTO J10aa (COOCTBEHHBIX MOJ)

u moa ECDL (BHemHux mon). Takoe M3MEHEHHE HArisHO OTPAXKAETCsl B XapaKTepe BaTT-



aMIIepHOM XapaKTepPUCTUKH, Onarojapst 4yeMy OHa CIyKaT yJOOHBIM HHCTPYMEHTOM JUIst
BbIOOpA ONITUMATIBHOTO pexknMa pabotsl ECDL.

BerpoeHHBII  reHepatop  TPEyroJlbHOTO — CHTHaja, IO  KOTOPOMY  TaKKe
CHHXPOHHM3UPYETCSl pa3BepTKa ocuwuiorpada, JIWHEHHO BO BpPEMEHHM YBEIUYMBACT U
YMEHBIIAET TOK JIA3€PHOTO JMOJia, & COOTBETCTBYIOLEE W3MEHEHHE BBIXOJHOW MOIIHOCTH
nazepa peructpupyercsa (OTONpUEMHHKOM. IIpakTHUeCKHM TOpU3OHTAIbHBIE YYacTKH B
OCHOBAaHUHU OCLMJJIOTPAMMBbl COOTBETCTBYIOT JOIOPOrOBOMY pexumy Jsazepa. C MosBIEHUEM
TeHEepaluy BBIXOJHAs MOIIHOCTb, KakK IpaBWJIO, MOHOTOHHO HAapacTaeT C pPOCTOM TOKa
(Mckir0Yast 30HBI IEPECKOKOB MOJ).

N3MeHeHne TOKa HaKauyky JIa3€pHOIO JIMOJAa BBI3BIBAET COOTBETCTBYIOLIME BapHallUU
TEMIIEpaTypbl U IOKAa3aTessl MPEJOMJICHUS YCWIMTEIbHOW CpElbl, YTO BEAET K HW3MEHEHUIO
ONTHUYECKON JUIMHBI AMO0JA U B 1IeJIoM JIMHbI pe3oHaTtopa ECDL. PerynspHble pe3kue ckauku
Ha BTAX 00ycliOBJIE€HBI MEPECKOKaMU YacTOThI T€HEpaIMK 10 MOJaM BHELIHETO Pe30HaTopa.
BHyTpr HEKOTOpBIX HENPEPBIBHBIX YYacTKOB 3aMeTHO mnorjomieHue B napax Cs (30HBI,

BBIJICJICHHBIC KPACHBIMU BJIJII/IHCB.MI/I).

I=80mA

F=§mW Mode hops

QOutput power

~1.2 GHz

Time

Puc.4. 3aBucumMocTh BBIXOAHOH MONIIHOCTH Jiazepa Ha BbIxoge u3 Cs siyeiikm oT
HANIpSIKEHUs] Ha TNbe30djeMeHTe. HampspkeHue MeHseTcsl JTMHEWHO €O BpeEMEHEM
(moKazaH TONBKO OJIUH CKJIOH MOAYIUPYIOIIEro curHaia). TOK Ja3epHOro Iuoja He
MEHSIeTCS.

JlaHHas 3aBUCUMOCTD 3aIIUCBIBAECTCS MPU MOCTOSHHOM HANpSOHKEHUHM Ha IIbE303JIEMEHTE
(pykositrka SCAN ycTaHOBIIEHA B KpaiiHee JIeBO€ MOJI0KEHHUE), YPOBEHb KOTOPOTO BBIOMpAETCs
TAaKUM, YTOOBI MOTJIOIIEHUE B LIE3UU OBLJIO 3aMeTHBIM. [IpH ApYroM MoOJIOKEHHH PYKOSTKU
OFFSET uacTtoTa MOJbI BHEIIHETO pe30HaTopa OyAeT CABMHYTA U MOXKET BBIUTH M3 Pe30HAHCa

C aTOMHBIM IICPEXOA0OM.



Cnenyromast ocumiuiorpamMma (Puc.4) 3aperucrtpupoBaHa NpHU IOCTOSHHOM TOKE
JIA3€pHOT0 MOJA W JIMHEWHO M3MEHSIOIIEMCS CO BPEMEHEM HaIpPsDKEHMM Ha IbE303JIEMEHTE.
AMIUIMTYy]a CKaHUPOBAaHUS IbE303JEMEHTAa BbIOpaHa MakcHUMaibHOW. OcIuiorpamMmma
COOTBETCTBYET TOJBKO OJTHOMY CKJIOHY MOJIYJIMPYIOLIErO CUTHAIA.

Ha 3anucaHHOM KpUBOM XOpOIIO BHJHBI CKAa4yKH, CBS3aHHBIE C IEPECKOKAMH MOJ
BHEIIIHETO PE30HATOPa, MEXYy KOTOPBIMU BBIXOJHAs 4acTOTA JIa3epa MEHSAETCS Ha HECKOJIbKO
[T (mmama3oH, COOTBETCTBYIOIIMI oOmacTu cBoOomHoi mucnepcurn ECDL). B obmactsx
HEMPEepPHIBHOW TEPEeCTPOMKA YacTOTHl HAOMIOAAIOTCS TUKH JIMHEWHOTO TIOTJIOIICHHUS,
coorBerctByromue F,=4 — F~=3,4 mnepexomam B $3Cs. Iins  yBemmuenms paszmaxa

pErUCTPUPYEMOI0 CUrHalIa siuelika nojgorpesaercs 10 40-50 °C.

<I>=77mA

I=91mA

P=10mW

QOutput power

P=3mW

Time

Puc.S. Ilponyckanme sdedikm ¢ mapaMmu Cs NpHM CHHXPOHHOM CKAHWPOBAHHMH
audpakuMoHHOI pemreTkH 1 Toka JI/L.

M3MeHeHHe TOKa MHXEKUUU MPUBOJAUT K M3MEHEHUIO ONTHYECKOM JUIMHBI
COOCTBEHHOTO PE30HATOpA JIA3EPHOTO AMO0/1a BCIEACTBUE N3MEHEHHS ITOKA3aTels MPEeIOMIICHUS
aKTUBHOM cpeibl M TEIUIOBOTO PACIIMPEHMs] KpUCTalia. JTO NPUHIMUIMAIBHO IO3BOJIIET B
OTIpENICJICHHOM JIMana3oHe CHHXPOHM3HPOBATH JIBUKEHHE COOCTBEHHOW M BHEIIHEH MoJ
COCTAaBHOTO pe€30HATOpa Ja3epa U YBEIMUYUTh IMANa30H HENPEPHIBHOW NEPECTPONKU JUIMHBI
BoiHbl ECDL-8905R. Ha pucyHke 5 nmokasaH npuMep Takoro COTJIACOBAHHOTO CKaHMPOBAHUS

JUIMHBI BHEIIIHETO PE30HATOpa U TOKa MHxKekuu LD.

JUis 1onydeHus MaKCUMaJbHOIO JHala30Ha HENPEPBIBHOW IEPECTPOMKH YacTOTHI
J1a3epa IoCJIeI0BATEIbHOCTD JEMCTBUN TaKOBa:
1) ycranoButh pykositky SCAN Ha MakCUMyM;

2) ycranoButh pykosaTky OFFSET B cpennee nonoxxenue;



3) pykosarky SWEEP BBecTH 10 ypOBHs, pU KOTOPOM JOCTUIAETCs MaKCUMallbHas
JUIMHA HENpPEPHIBHOTO YYacTKa B BBIXOJHOW MOIIHOCTH Ja3epa. Ilpu 3TomM Moker
notpedoBarbcs HeOoIbIIas oAcTpoiika Toka LD pykositkoit LEVEL.

Crnenyer OTMETUTh, YTO U3-3a OIPENEICHHOMN 3aJEPKKU NbE303JEMEHTA B OTKIUKE Ha
YIPaBJISAIONINI CUTHAJI MO OTHOLIEHUIO K TOKY (CTENEHb 3aJep’KKM 3aBHCUT OT YacTOThl U
aMIUINTY/Ibl CKaHMPOBAHUs) MOBEJCHHE Ja3epa Ha Pa3HbIX CKJIOHAX YIPABISAIOLIErO CUTHAJA
MOXKET OTJINYAThCS.

IOcTupoBka ECDL-8905R.

Huxe mpuBeneHa mocneaoBaTeNbHOCTh JCUCTBUM, €CIM BBISABICHO, 4TO Tpedyercs

MOAOCTUPOBKA JIa3Cpa.

Puc.6. I1-o0pa3Hblii IIMIeBOil KJII0OY U3 PEMOHTHOTO KOMILIEKTA.

1) BcraButp Il-00paszsbiii wimou u3 pemkomiviekra (Puc.6) B numneBoi mas
TOPU30HTAIBHON OCH AU(PAKIIMOHHON PEIIETKH.

2) OnpenenuTh HalpaBlieHHE, B KOTOPOM JBHXeHue [1-o0pa3zHoro kio4a MpUBOJUT K
YMEHBILIEHHUIO TOPOTOBOTO TOKA. JIJI1 3TOro MArKo MOHAKMMATh Ha pblyar BBEPX U BHU3.

3) Ecnu nBwxenue poryara BHU3 (T.€. Ja3epHBIN Jyd, OTPaKEHHBIH OT JU(PPaKIIHOHHON
PELIETKH IBUYKETCSI BBEPX) MPUBOANUT K YMEHBIIECHUIO [TIOPOTOBOIO TOKA, TO CJIEIyET BpallaTh
¢ukcupyromuii BuUHT (Puc.l, mo3.5) mo yacoBoil cTpenke. B TPOTHUBOMONOXKHOM clydae
¢buKCHpyIOmUI BHHT clenyeT cierka ociaaOuth. s BpameHuss (UKCHPYIOIIEro BHHTA
UCIOJIb3YEeTCSl YCWJICHHBIN IMIeCTUTpaHHBIA (MMOycoBbIN) Kimrod 1.5 u3 pemkomriuiekta. Kak
IIPaBWJIO, BPAIEHHUsS HA HECKOJBKO TIpaaycoB IOCTATOYHO [JIi BOCCTAHOBJIEHUS DPEKHUMOB
pabdotsr ECDL-8905R.

4) Tlocne MOCTHMXXEHUS MUHUMYMa IOpOra TeHEepali yCTaHOBUTh, €CIH TpedyeTcs,
HEO0X0AMMYIO JUITMHY BOJHBI TOPU30HTAIBHBIM IOCTUPOBOYHBIM BUHTOM (Puc.1, mo3.6), noctymn
K KOTOPOMY BO3MOXEH U IIPU 3aKpPBITOM KpBIIIKE ONTHUYECKOM TroJIOBKU. [l BpamjeHus
TOPU30HTAIIBHOTO KOCTUPOBOYHOIO BHHTA MCHOJb3YETCS CTAHAAPTHBIA IIECTUTPAHHBINA KIIOY

1.5 U3 peMKOMILIEKTA.
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Oo0mue pexomengaunu no 3xkcmayaraunu ECDL-8905R.

1. He npITaiiTech N3MEHUTHh HACTPOUKY BBIXOJHOTO 00beKTHBA. B cityyae aerpagauuu
Ja3epHOTO IU0Ja €AMHBIN MOIYJIb T10a U OOBEKTHBA OJDKEH 3aMEHSTHCS IIETUKOM.

2. He HapymaiiTe nociae10BaTeIbHOCTh BKIIOYEHHS M BBIKIIIOUEHMSI JIa3epa.

3. He nonwkaiiTe TeMmreparypy JIa3epHOTO AMOAA HUXKE TOYKU POCHL, 3TO MOKET
NPUBECTH K JAETPAJalliyl JIa3epHOTo auoja. TemmepaTypa J1a3epHOro IHOJa MOXKET OBITh
onenena u3 TKC (TemnepaTypHbIif KO3(GOHUIMEHT CONTPOTUBIICHH) TEPMHUCTOPA!

TKC = -4 %/°C.

4. HWcnonp3yiiTe ONTHUYECKUH H30JIATOP A YCTPAHEHHUS Napa3sUTHBIX OTPAKEHUU
oOpaTHO B Jazep.

5. Cnenyiite 30i0ToMy npaBuiy: ECDL kak 4acTe 3KciepuMEHTAIbBHON yCTaHOBKHU

AOJIKCH BKIIFOYATHCA MOCIICAHUM W BBIKIIFOYATHCA IMCPBLIM.

Coennduxanus.

1. JlmvHa BOJIHBI 894.6 um

2. BrIxomHas MOIIIHOCTE

@ 80 mA 7 MBT
3. Jluama3oH HENpepbIBHON NEPECTPONKU
by PZT only 61T
by PZT+LD current 30T
4. Jlnana3oH rpy0oii mepecTpoku +2 HM
5. Honspuszanus JIMHEWHAs BEpTUKAJIbHAs
6. Ilydox SIUIANTHYeCKHiT 5% 1.5 MM
7. Tloporosselil TOK 55 MA
8. Pabouwmii Tox 80 MA
9. BenuunHa TEpMOCONPOTUBIIEHUS 11.2 xOm
10. PazMeps! onTUYECKOM TOJIOBKU 51x46x35 MM’
11. Bec ontuyeckoii roJoBKU 120 r
12. Pa3mepsl O650Ka yripaBiieHUs 245x200x55 mm’
13. Bec 6510ka ympaBieHus 1.2 xr
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