TexHu4eckoe onNMcaHue u PYKOBOACTBO II0 3KCILIYaTalllUd TNOAHOTO Ja3epa ¢

BHelTHUM pe3oHaTopom ECDL -8120R (S/N 052535)

Jwonmueni mna3ep ¢ BHemHUM pe3oHatopom ECDL-8120R sBisercs WCTOYHUKOM
MEePECTPAMBAEMOTO BBICOKOKOTEpEeHTHOro u3nydeHus B OmmxHed WK obmactu onruueckoro
criekrpa. LleHTpanpHast amrHa BOJHBI padodero nuamazoHa paBHa 810 um. [Ipu sToM Bo3MOKHA
ee OTCTpoiiKa Ha 5 HM, Kak B KOPOTKOBOJIHOBYIO, TaK U B JJIMHHOBOJHOBYIO CTOpOHY. Jlazep
MO>KET UCIOJIb30BaThCS B METPOJIOTHH, CIEKTPOCKOIIUH, UHTEPPEPOMETPUH.

ECDL-8120R cocTrouT M3 ONTHYECKOH TOJOBKM M AJIEKTPOHHOTO OJOKa YIpaBJICHWUS,
KoTopble coeamustorcsi kabenem VGA Ttumna. CranmapTHas umHa Kadens cocrasiser 1,8 wm.
brox ympaBieHus T0JKEH MOJAKIIOYAThCS K CETH NEPEMEHHOT0 HampsKEHUS 4epe3 PO3ETKY,
MMEIOLYI0 KOHTakT He3aBHCHMMOro 3a3zemJjeHMs. Ornruyeckas ToJIOBKAa MpU IMPAaBUIHLHOM
MOJAKIIIOUEHUHN 3a3€MJICHA, OJHAKO CJEAYeT YYWUThIBaTh, YTO B COCTaB ONTHUYECKOH TOJIOBKU
BXOJIUT TThE303JIEMEHT, nuTaeMblii HanpspkeHueMm 50 B. [Ipu CHATO# KpbIIKe BO3MOXKEH JTOCTYII
K €r0 KOHTaKTaM.

OnTuyeckas rojioBKa.

B cocraB ontuueckoii rosoBku (Puc.l) BxomsT:

xnaagonpoBoa  (1m03.2) ¢ YCTAaHOBJACHHBIM B HEM €IUHBIM  MoxayiaeMm  (1m03.3)
pOCBEeTIIEHHOTO JlasepHoro muomaa Innolume GCB0800040TC100MXXXX (Device ID
D04028a-g4-B021-A05) u xommumupyromero oobektiBa (Na = 0.6; f = 4.02 mwm; BbIXOaHAS
areprypa — 4.8 Mm);

JIBa TEPMODJICKTPHUUECKUX MUKPOXOJIOMMIIbHUKA (3eMeHThI [1enbThe);

nBa Tepmojatunka (tepmuctopbl 10 kOM), yCTaHOBIICHHBIX B XJIaJJOMPOBOC M KOPITyCe
ONTHYECKOM TOJIOBKH,

mudpakiuonHas perierka (1mo3.4), yKperieHHas Ha OABMKHOM pbryare (mo3.9);

bE303JIEMEHT (1103.7), MPUBOIAIIUI PhIYar B JIBU)KEHHE.

Kopmyc mazepa (mo3.1) cioykuT B KadecTBE Kapkaca JUISI BCEX ONTHYCCKHX H
MexaHnmdeckux kommnoneHtoB ECDL. JIBa koHTypa TepMOCTaOMIM3AIlMU TIOICPKUBAIOT
HEU3MCHHBIMHU TEMITEPATyphl, KaK XJIaJ0NPOBOJA, TaK M BCETO KOPITyca ONTHYECKOUW TOJIOBKH
(r03.7), HE3aBHCHMO JAPYT OT JPyra U TaKUM 00pa3oM, YTO KOPITYC TOJIOBKU CIY)KUT B Ka4eCTBE
paamraropa Ui BHYTPEHHETO KOHTYpa TEPMOCTAOMIN3AIMH, a OCHOBAHHE OTITHYCCKON TOJIOBKH
SIBJIICTCS PAJMATOPOM IS BHEIIHEr0 KOHTYpa TepMmoctadmimm3armu. OCHOBAaHUE ONTHYCCKOM
TOJIOBKM MMEET ¢ OOKOB IPOJIOJIBHBIC TA3bl ISl €¢ YCTaHOBKHM Ha onTmueckuid croi. Cremyer
MPUMEHATh TAaKOH MOHTQX ONTHYECKOW TOJIOBKH, TPHU KOTOPOM OOCCIICUYHMBACTCS XOPOIIHI
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TEIUIOOTBOJ OT ee ocHoBaHus. [lmacTukoBas kpeimka 3amumaer ECDL ot mbutd, TEIUIOBBIX H
aKyCTHYECKUX BO3MYIICHH.

Onrtuyeckuii pe3oHATOp TepecTpamBaeMoro Jazepa Qopmupyercs 3aaHEH T'paHbIO
Ja3epHOro JMO0Ja, UMEHoLIel BhICOKUI K03 uimeHT orpaxenus (~99%), u mudpakunoHHON
pemerkoit (1800 mm™Y), ycramoBmemmoii B cxeme JIuTTpoBa. Pemrerka ykpemnena Ha
TOPU30HTAIEHOM Bajly, IIOJIO)KEHHE KOTOPOTO U OIpenensieT TpedyeMoe HaIpaBlieHHE
mudpakuy JIa3epHOTo Mmydka. [1pe3037eMeHT, TOMKAIMIHN phryar ¢ Tu(pakIMOHHON PEIIETKOM,
W3MEHSIET OJHOBPEMEHHO M YroJ MaJCHUS Jiyda Ha pemeTKy, W JUIMHY pe3oHaTopa. JTo
MO3BOJISIET ~ PACIIUPUTH  JWATIA30H  HENPEPHIBHOW TEPECTPOWKH  YacTOTHl  HM3IIyYCHHS.
[ToxcTpoeunslii mpenu3uOHHbIN BUHT (1103.6) obecreunBaeT rpyOyr0 MEpPeCcTPOKY JIa3epHOM

JJIMHBI BOJIHBI.

,

A

"

Puc.l. OnTtnyeckasi rosoBka (BHA CBepXy INpH CHATOW Kpbimke). 1 — kopmyc
ONTHYECKOHN TOJIOBKH; 2 — XJIAJOMPOBOJ] JTa3epHOro Ano/a; 3 — eIMHBIA MOYJb JIAa3EPHOT0
JIMOJIa M KOJUTUMHPYIONIEro o0beKTHBa; 4 — MUQpaKIMOHHAS pelleTKa, YKpelIeHHas Ha
TOPU30HTAIBHOM Bally; 5 — BEpTHKAIBHBIN QUKCHPYIOMINH BUHT M2; 6 — TOpU30HTaIBbHBIH
toctupoBouHblii BUHT M3x0,25; 7 — nbe3oaniement; 8 — pasbem DHS-15F; 9 — noaBmkHBbIi
pbryar.

TouyHOE IPOCTPAaHCTBEHHOE COTJIACOBAHME MAJAIOIIEH Ha PEIIeTKYy U Au(parnpoBaHHOM
BOJIH KPUTHUYECKU BA)KHO ISl TIOJTYYEHHs BEICOKOM KOT€PEHTHOCTH M 3HAYUTEIHHOW MOITHOCTH
B BBIXOIHOM m3nydeHuu sazepa. ECDL-8120R He mMeeT ImTaTHBIX PEryITHPOBOK JUIS HACTPOUKH
B3aUMHOTO TIOJIOKEHHS JIa3€pHOTO AMOJa M KOJUIMMHPYIOLIETO OOBEKTHBA, a TaKkKe It
IOCTHPOBKH JIA3€PHOTO ITyYKa B BEPTUKAIHHOM HAIPABICHUU. JTH BAKHBIC YCTAHOBKU TPEOYIOT
CephE3HOTO HAaBBIKA M BBINIOJHEHBI MPEIBAPUTENIFHO Ha CcOOpoYHOM CTeHAe. B ciydae
HNOBPEeXKACHUS WIN JErpajalliy JIa3epHOTO JAMOJa MOJYIb JOUOJa W KOJUIMMHPYIOIIETO
00BEKTHBA JIOJKEH 3aMEHSTHCS ISITHKOM.

B omnnume OT IOCTHPOBKM KOJUIMMHUPYIOIIET0o OObEKTHMBAa HeOOJbLIas MOJCTpPOiiKa
JAa3epHOTO Jyda B BEPTHKAIBHOM IUIOCKOCTH BO3MOXHA M IIOCIE JEMOHTa)ka ONTHYECKON
TOJIOBKH €O COOPOYHOrO cTeHaa. ['opu3oHTabHAs OCh (TOPU30HTAIBHBIN Basl) AUGPAKIIUOHHON

pEIIeTKA YCTAaHOBJICHA B IAHTOBOM 3akuMe. [[aHTroBbIN 3aKUM (UKCUPYETCS] UM OTITYCKAaeTCs,
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KOTJ]a BEPTHKaIbHBIA BUHT (1103.5) 3aKkpyurBaeTcsi WM BBIKPYYMBAETCS COOTBETCTBEHHO.
Cnerka acMMMETPHUYHBIA 3aXBaT LIAHTH MPUBOJUT K MPOBOPAYMBAHHUIO FOPU3OHTAILHOTO Balla
npu 3akpyuuBanuu BuHTa 5 (Puc.l). 3akpyurBaHue (GUKCHPYIOIIETO BUHTA HPUBOJUT K
CMELLEHMIO JIA3€PHOrO JIyda BBEpPX, BBIKPYYHMBaHUE cMelaeT ay4 BHU3. He ciaexyer Bpamarb
¢puxcupyomumii BUHT 0ojiee YeM Ha 4YeTBepTh o0opora! B mpoTuBHOM cilyyae OH MOJKET
OBbITh OBPEXK/IEH, WIIK TOPU3OHTAIIBHBIN Bajl Oy/IeT NOJHOCTHIO OCIIa0JIEH.

Ecnu tpeOyercst 3HaUUTENbHOE CMELIEHHE JIA3EPHOTO Jy4a B BEPTHKAIBHOM IIOCKOCTH,
TO ClIelyeT BOCHOJb30BaThCs [[-00pa3HbIM NLIMIIEBBIM KIHOYOM W3 PEMOHTHOTO KOMILIEKTa
(Puc.5). [yis ycTaHOBKM JaHHOTO KIIFOYA B TOPIIE TOPU30HTAIBHOIO Baja MMECTCS IUIUIICBOM
ma3 ¢ pe3pOoBeIM oTBepcteM M1,6. Ilpm oTmymeHHOM (QHUKCHpYIOIIEM BHHTE 5
TOPU30HTAJIBHBIN BaJl Bpamaercs cBoOoHo. Ilocne yctaHoBKM Baia B TpeOyeMoe MOJIOKEHUE OH
MOXXET OBITh BHOBb 3a)KaT C YYETOM YIOMSIHYTOIO BBIIIE€ BpallleHHUs Bajla IpPH 3aTSKKE
(UKCHPYIOIIEro BUHTA.

Kak mnpaBuno, BBIXOAHONW My4OK Jiazepa acTUIMaTH4eH. OJTO CBSI3aHO U C €ro
AIUIMOTUYHOCTBIO, U C TUIIOM BOJHOBOJa CTpykTypel LD. Ilostomy wuHorma naubosee
s dekTuBHas onTuyeckas oOpaTHas CBA3b JOCTUTAETCS IPU CJerka CXOoJslieMcsl Mydke, T.€.
HesHaumMTeNbHas cxoaumocth (~2° 107°) nasepHOro mydka He O3HAYACT HENPABHIIBHOM

I0CTHPOBKHU KosummMaTtopa ECDL.

BJiok vyiipaBJjieHus.

bnox ympasnenuss (ULDC2305D — a Universal Laser Diode Controller with Dual
thermostabilization) ycranaBiauBaeT TOK ¥ TEMIEPaTypy Ja3epHOro AMOJA, TEMIIEPATYPY
KOpIlyca jla3epa U JJIMHY BHEUIHEH 4acTH Ja3epHOr0 Pe30HaTOpa C TOYHOCTHIO, JOCTATOYHOM
ISt OCTIKeHUsT TpeOdyembix xapakrepuctuk ECDL-8120R. ULDC2305D umeer nBa KOHTYypa
tepmocTabmmmzaiuu (LD u CASE) mis He3aBHCHMOTO MMOJACPIKAHUS TEMIIEPATyp Ja3epHOTO
JIM0J1a U KOpITyca ONTHYECKOI TOJIOBKH.

Amnanorosblii 0JIOK MUTaHUs oOecreunBaeT BCEe HAINpPSKEHUs, TpeOdyemble JUisl paboThl
AJIEKTPOHHBIX Yy3JIOB: cradmimm3upoBanHbie +15B, +50B, 5B m HecrabmimmsupoBaHHbIE +6B.
[Tox xpblmKoi GJI0Ka yIpaBiIeHUs PAJIOM C CETEBBIM Pa3beMOM DPACIIOJIOKEHBI JBa THE3/a AJs
IUTaBKUX CETEBBbIX Ipenoxpanutesneil. OJHO THE3/J0 COOTBETCTBYET MEPEMEHHOMY HAlpsKEHUIO
cwioBoii cetm 230B, Bropoe — HampspkeHuio 120B. EauHcTBeHHBIH mNpegoxpaHuTeIb
HomMuHaJ0M 0,5A 10/2KeH OBITH YCTAHOBJIEH B COOTBETCTBYIOIIEe IHe3/10! J[OTIOHUTETbHBIH
npenoxpanureiab B 100 MA (F1 Ha Puc.6) 3amuiimaer BeIX0 BEICOKOBOJIBTHOTO OJIOKA MATAHHS
OT cilyyailHOro 3ambikaHus. Jljis TOro 4yTOOBl CHATH KpPBIIIKY OJOKa YIpaBJi€HMs, CIEAyeT

BBIKPYTHUTB YETHIPE BUHTA C €I0 BEPXHEN CTOPOHBI.
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[epennsis maHenb OJIOKA yIpaBJICHHs pa3zeieHa Ha HECKOJBKO (YHKIMOHAJIBHBIX 30H,
otpaxaronmx padoty ucrounuka Toka (CURRENT), kouTposiepos Temmneparypsl (THERMO),

BbICOKOBOJIbTHOTO ycrnutens (PZT) u mynra naszepuoro auona (LD) (Puc.2).

B 30ne CURRENT pacmnonosxens! upoBoli WHANKATOP, PYKOSTKHA YCTAaHOBKH YPOBHS
tToka saszepuoro auoma (LEVEL), ammuutymsl ckanupoBanus Toka (SWEEP) u ypoBHs
orpanuyenusi Toka (LIMIT). Benblii cBeToamon, pacmoyioskeHHbld Haa pykostkon LEVEL,
32)KUTACTCS] IPU TOCTM)KEHUU YPOBHS OTpaHUYEHHs TOKAa. MaKCHMallbHOE 3HAueHHE TOKa JUIS
ULDC2305D cocraBnsier oxono 180 mA. IlonmHbIii pa3zMax CKaHMPOBAHUS TOKa COCTABIISET

YETBEPTh OT MAKCUMAJILHOTO 3HaYCHUs ToKa (~45 MA).
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BceTpoeHHBII reHepaTop TPEYroJIbHOTO CHUTHAjIa MOXKET MOJYJIHPOBATH TOK JIA3€PHOTO
avona Ha cereBoi yactote f m ee cyorapmonmkax f/2, f/4, f/8. Jlns ycTaHOBKM YacTOTHI
MOIYJISIUK OJIMH U3 JBIKKOB mepekiouatens DIP-8 na neuarnoii miare (SW5) nomken ObITh
ycraHoBiieH B moJsiockeHue ON. [lpuHMMas BO BHMMaHWE HH3KOYACTOTHBIA MEXaHHUYECKHH
OTKJIMK JIa3epHOTO pe3oHartopa, uactorta /2 (t.e. 25 T'p mis EBpomsr m 30 I'm mns CIIA)
npenycranoierna B ECDL-8120R. Jlns ckaHupoBaHUS Ja3epHOW JUTMHBI BOJHBI MOTYT
UCTIONb30BaThCsl W 0oJiee BBICOKHME YACTOTHI, €CIH CKOPOCTh CKAaHMPOBAaHUS BaKHA, a
JOTIOJTHUTEIBHBIME  OCIMUUSIIMSAMA BOJIM3M TOYEK MOBOPOTA HAMPABJICHUS CKAaHUPOBAHHS
MO>KHO IIPEHEOpPEYb.

[TockonbKy TpEeyrojibHbIM CUTHAN YIpPaBICHUS TOKOM HMHXEKUUU U HampsokeHuem PZT
dbopmMupyeTcsi W3 TEPEeMEHHOTO HANpPSIKEHHsI CHIIOBOW CETH, TO Pa3HOCTh (a3 ATHX JBYX
MEPEMEHHBIX CHUTHAJIOB TIOCTOSIHHA. JTO TIO3BOJISIET MHHHUMHU3UPOBATh BIMSHUE CETEBBIX

HABOJOK ITpU PETUCTPALMU OINITHYCCKHUX U SJICKTPUICCKUX CUTHAJIOB.



Tpummep orpanndenus Toka (LIMIT) pacnionoxen Han pykostkoit SWEEP. Ycranoska
OrpaHUYEHUs TOKA HEOoOXoauMa [uld MpPeJOTBpAIlEHUs JAerpajalud JIa3epHOro JHoja

BCJIE/ICTBUE CIIyYalHBIX MIEPETPY30K M0 TOKY.

B 3ome THERMO pacnonoxkeHbl  J1Ba  TOJCTPOCYHBIX  COIPOTHBIICHUS,
ycraHapiuBaromux temneparypy BHyTpenHero (LD) wu BHemmero (CASE) konTypoB
TepMocTabmin3anuu. BpaleHue no 4acoBoil CTpeske NPUBOJIUT K YBEITUYEHUIO TeMIEepaTyphl
KOHTPOJUPYEMOI0 00beKTa. [IByXIIBETHBIE CBETOUO/IbI HAJl TPUMMEPAMH OTPa)KalOT COCTOSIHUE
COOTBETCTBYIOIIEH TepMocTadmm3anuu. OTCYyTCTBHE Kakoro-mmbo cera B 30He THERMO
CBUJETEIBCTBYET OO0 YCTAaHOBJIEHMU TpeOyeMbIX TEeMIEpaTyp Ja3epHOro AHOJa WM KOopIyca
ONTHUYECKOIN TOJIOBKU. 3€JEeHbI LBET CBETOAMOAa MH(MOPMUpPYET 00 aKTUBHOM OXJIAXJIECHUU
COOTBETCTBYIOIIETO OOBEKTa, T.€. BHEIIHSS TeMIlepaTypa BbIIIE IPEAyCTaHOBICHHOW st
naHHOTO Oo0BbekTa. KpacHbIil LBET CBETOAMOIA WHAMIMPYET HAarpeB (BHELIHSS TeMIiepaTypa
HWKe npeaycraHoBieHHoi). CBeromuoasl B 30He THERMO Ttakke ropst KpacHbIM, €CiIH
ONTHUYECKas TOJIOBKA pa3beIUHEHA C OJIOKOM YIpPaBIICHUS.

Knomnka B 30ne THERMO nepekitouaet mudpoBoii AucIuieit U3 pexxnMa u3MepeHus ToKa
JIA3€pHOr0 JIM0JIa B PEXKHUM H3MEPEHUs BEJIUYMHBI CONMPOTHBIICHUS, 3aJIAIOLIEr0 TeMIepaTypy
nmazepHoro guona. [lpm Haxxatum Ha Hee JUCIUIEH IIOKa3plBaeT 3HAUYEHUE JIAHHOTO

COIIPOTHUBJICHUA B KHJIOOMaAX.

B ¢ynkunonansHoit 3oHe PZT ycTaHOBIEHBI PYKOATKH PErYIMPOBKH aMIUIMTY]IbI
nepemerroro (SCAN) u mocrostaaoro (OFFSET) HanpspkeHwusl, 101aBaeMOT0 Ha MbE303JIEMEHT.
CurHan MOZyJISIIUH, TTOJaBaeMbIii Ha BXOJ BBICOKOBOJIFTHOTO YCHIIUTEIS, MOJ00EH CHTHAIY,
M0/IaBa€MOMY Ha BXOJ HCTOYHHUKA Toka. OTHOCHTENbHAs (pa3a ITHX CHTHAJIIOB BBIOpaHA TaKHM
o0Opa3oM, 4TOOBI peayn30BaTh COTJACOBAHHBIE W3MEHEHHUS TOKAa JIA3€PHOTO IHOJA W JUTHHBI
JA3epHOTO PpEe30HaTOpa. DTO TO3BOJISIET PACHIMPUTH AMANA30H HENPEPHIBHOW MEPECTPOUKH
YaCTOTHI BBIXOJJHOTO M3TYYEHUS Jiazepa. MakCUMaIIbHBIA pa3Max CKaHUPOBAHHS ITHE303JIEMEHTA
cocrasisier okoJio 30 BosbT. Hanbosnpmas nepectpoiika JUTMHBI pe30HaTOpa jJa3epa JOCTHraeTCs
npu TONHOCTBIO BBeAeHHOW pykostke SCAN u monoxennn pykositku OFFSET BOmm3m

CpEIHero.

B 30ne LD HaxonsaTcs TymOiiep pa3MbIKaHUS LIYHTa JIA3€PHOTO AMOJA M HHIAUKATOP
COCTOSTHHSI 3TOTO IIYHTA. PEKOMEHIyeTCsl IepKaTh JIa3epHBIN MO 3aKOPOYCHHBIM (CBETOIUO
MOTallieH) B MOMEHT BKJIIOUCHHs OJIOKa YIpaBJICHHS W JI0 YCTAHOBJICHHS CTAllMOHAPHOTO
cocTosiHus 00OMX KOHTYpoB TepMmocraOmnuzanuu. Korga tymOnep LD mnepeBomutcs B
cocrosaue OPEN, cBerommonx 3aropaeTcst 3€leHBIM, ¥ BCIMYMHA  COMPOTHBIICHUS,

3aKOpPAYMBAIOIICTIO0 BbIBOABI JIA3CPHOI0 AUOAA, IMJIABHO U3MCHACTCA C BCJIMYHHBI IMOPAIKA 4 Om
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10 BeJMYMHBI B JecsTku MOM, pa3Mbikas Ja3epHbId JUOJ U 3allMilas ero oT OpOCKOB TOKa B
IIEPEXOHBIX Ipoleccax. TakkKe IIyHT 3allMINAeT OT IMEperpy3oK Ja3epHbIl IUOA IPHU

aBapUITHOM MCUYE3HOBEHUH JIF0O0TO U3 MUTAIOIINX UCTOYHHUK TOKA HanpspkeHui 15 B.

Ha 3amgneit manenmn ULDC2305D ycTaHOBIICHBI:

CETEBOM pa3beM C BHIKIIIOUATEIIEM,

pa3beM IMOAKIFOUCHHUS ONITHYECKOH rooBKH K Oyioky yrpasienus (DHR-15M),

BXOJIHO# pazbeM sl BeicokoyacToTHOH (0 100 kI'1) moayssiiuu Toka (MOD),

BXOJIHOM pa3beM BHEIIHEro yrpasisitomiero curuana (EXT),

nepexitodatens ynpapisomux curaanos (EXT-INT) u

BBIXOJIHOM pa3beM cuuxponmsanuu (TRIG).

B monoxxenun INT mepexiodarens ynpaBisiiominx curHaioB Ha pazbeM T RIG momaercs
TPEYTOJIbHBINA CUTHAJ pa3MaxoM 8 B ¢ BeIX0Ja BCTPOCHHOTO reHepaTopa, KOTOPBIA MOKET OBITH
WCTIOJB30BAaH JUII CHHXPOHHW3AIMM BHEITHUX YCTPOWCTB. s TOro 49TOOBI KOHTPOJIUPOBATH
BbixonHbeie mapamerpel ECDL-8120R BHemHUM CcHUTHAlOM, MEPEKII0YaTeNb YIPABIISIONINX
CUTHAJIOB JOJDKEH ObITh ycTaHOBiEH B nosioxkeHue EXT. B atom cityyae BbIXOJ BCTPOEHHOTO
TeHepaTopa OTCOSAMHSETCS OT BXOJOB HMCTOYHHMKA TOKA M BBICOKOBOJBTHOTO YCHIIUTEIS, Ha
KOTOpBIE, Kak 1 Ha pazbeM T RIG, momaercst Terneps BHENTHHIA CUTHAI.

Curnan c pazsema MOD moctynmaer Ha BXOJ HMCTOYHHKAa TOKAa HE3aBUCHUMO OT
nosioxkenust nepexirouatenss EXT-INT. Orknuk B u3menennn Toka mo Bxoaxy MOD B 20 pa3

MeHble, yeM 1o Bxoay EXT.

Hoaroroska k padore ECDL -8120R.

1. Coenunuth kabemeM VGA THIa ONTHYECKYIO TOJIOBKY M OJIOK yrpaBiieHus. Eciu Bo
BpeMsi paboThl mpuOOpa MPOU3OILIO CIydyallHOE pa3beIMHEHUE ONTHYECKOW TOJIOBKM U OJIOKa
ynpasneHus, Tpedyercs O BOCCTaHOBJIEHMSI COEAMHEHHUS 3aMKHYTh LIYHT JIA3€PHOTO AMOJa
tymOiiepom LD-ON Ha nepenneii manenn Oiioka yrpaBiieHHs (OMYCTHTh PhIUaXOK TymOiepa
BHU3).

2. [Iposeputs nonoxenne pykositok SWEEPu LEVEL. Onu nomxHbI OBITh B KpaiiHeM
JIEBOM TOJIOKEHUHU.

3. Hoacoemuunts cereoit mHyp k 3ASEMJIEHHOM poserke. Bxmounts ceteBoit
TymOJep, pacmloJIO)KEHHBIM Ha 3aJHEd MaHenw, U MOJO0XKAATh JI0 MOMEHTa YCTaHOBJICHHS
CTallMOHAPHOTO TEMIIEPATYpHOTO pPEKMMa Ja3e€pHOTO JHOJa M KOpITyca ONTUYECKOW TOJIOBKU
(cBetommoel B 30He THERMO n0/mKHBI TOTaCHYTH).

4. Pa30oMKHYTH BBIBOABI JazepHoro muona TtymbOiepom LD-OPEN wu ycraHOBUTH

PEKOMEHIyEMbIH YPOBEHb TOKA.



Boixawuyenue ECDL -8120R.

1. BeiBectu 06e pykositkn SWEEP u LEVEL 1o nyns (B kpaiiHee JIeBO€ TI0JI0KEHHE).
2. 3aMKHyTh BBIBOJBI Jsazepa TymOmepom LD-OPEN (peruaskok BHH3, HHAMKATOP
COCTOSTHHS IIIYHTA I0rac).

3. BBIKIIFIOUUTH OJIOK YIpaBICHUS CETEBBIM TYMOJIEPOM.

IlepecTpoiika yactorbl ECDL -8120R.

Mexannueckas cradbwipHocTh ECDL-8120R moctaTouHO BBICOKA, YTOOBI COXpPAHSATH
BBIXOJIHBIC TIApaMeTphl Jla3epa B TEYEHHE HeAeNb. [aK YTO peryarpoBKa TOKa HHKCKIHH
JA3epHOTO JMOJIA W HANPSHKCHUS Ha IMbE303JIEMEHTE SIBISIETCS JJOCTATOYHBIM CPEIICTBOM JUIS
TOYHOI HACTPOMKH Ja3epa Ha JKEIaeMylo UIMHY BOJHBI (HAarpumep, UTUHY BOJIHBI aTOMHOTO
nepexoma). Opnako yxymmenue xapaktepuctuk ECDL (yBenmnueHune moporoBoro ToOKa,
YMEHBIICHHE BBIXOJHONH MOIIHOCTH W JHMala3oHa MEPEeCTPONKH YacTOTHI, C1ab0e TOaBIICHHE
OOKOBBIX MOJI, BO3pacTaHWE AaMIUIUTYIHOTO IlyMa) MOXET CBUICTEIBCTBOBATh O
HEOO0XOAMMOCTH TIOBIOCTUPOBKU BHEIITHETO PE30HATOPA.

Crnenyroniyie SKCIepuMEHTaIbHBIE MaHHbIe omuchiBalOT padoty ECDL-8120R u moryr

CJIY)KUTH B KaUCCTBC o6pa3110131,1x IIpH €ro FOCTUPOBKE.

<1>=60mA

Turning point
<—— of the triangular wave
I=71mA, P =10 mW

Output power
Cavity transmission

Time

Puc.3. 3aBHCHMOCTH BBIXOAHOW MOUIHOCTH Ja3epa (BEpXHss YepHas KpHBas) H

nponyckanusi KoH(okaabHOro murepdepomerpa (HWKHSS CHHSS KpUBas) OT TOKa

HHAKEKIMH. TOK JIa3epHOro JMoAa MOIYJIHUPYETCS CUMMETPHYHBIM TPEYTOJIbHBIM

CUTHAJIOM. 3aBUCHUMOCTH CHSTEI IIpru IOCTOAHHOM HAIPSXKCHHUM Ha IIbE303JICMCHTC.

O6nactb cBoboIHOM nucniepcuu uHTepdepomerpa 3 [T.

Ha pucynke 3 mpuBeneHa BatT-ammepHas xapaktepuctuka (BrAX) ECDL-8120R, t.e.
3aBHCUMOCTBH BBIXOJHOUW MOIIHOCTH Jia3epa OT TOKa WHKEKnuu. [Ipm BpalieHWu pemeTkd B
TUTOCKOCTH JU(PaKIUK TPOUCXOIUT U3MEHEHHE B3aMMHOTO PACIIOJIOKEHHUS 10 YaCTOTEe KOHTYpa
CEJICKTUBHOCTH JU(DPAKIIMOHHON PELISTKH, MOJ| JIa3epHOro auoja (COOCTBEHHBIX MOJ) M MOJ

ECDL (Buemnux moj). Takoe W3MeHEHHE HATJISAHO OTPAKACTCS B XapaKTepe BaTT-aMIIEPHOM
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XapaKTEepUCTUKH, Ojarojgaps YeMy OHa CIYKUT YAOOHBIM HMHCTPYMEHTOM JJjsi BblOOpa
onTUMalbHOTO pexuma padotet ECDL.

BerpoenHslil renepatop TpeyrojibHOTO CUrHaa, o KOTOPOMY TaKyKe€ CUHXPOHHU3UPYETCS
pa3BepTka ocuuwiorpada, JMHEHMHO BO BPEMEHHU YBEJIMYMBAET U YMEHBLIAET TOK JIA3€PHOIO
IM0Jla, a COOTBETCTBYIOIIEE M3MEHEHUE BBIXOJHOM MOIIHOCTU Jiazepa pErucTpupyercs
¢doTtonpueMHukoM. [IpakTuyeck TOPHU30HTAJIbHBIE YYAaCTKM B OCHOBAaHUHM OCLUJUIOTPaMMBbI
COOTBETCTBYIOT JOMOPOrOoBOMYy pexumy Jsazepa. C MOSBIEHHMEM TEHEpaluu BBIXOJHAs
MOIIIHOCTh MOHOTOHHO HapacTaeT ¢ pOCTOM TOKa.

N3meneHne Toka HakaukM JIa3epHOTO JHOJa BBI3BIBACT BapHallMd TEMIIEPaTypbl M
MOKa3aTessl IPeJOMJICHUS! YCUIIUTENbHOM Cpe/ibl, YTO BEIET K MU3MEHEHHIO ONTUYECKOMN IIMHBI
JMOJIa ¥ B 1IeJToM JITHHBI pe3onaropa ECDL. CnencTBrueM 3TOTO SBISIOTCS MEPECKOKH 110 MOJIaM
ECDL, kak mpaBwio, Bumumbie Ha BTAX. BbICOKOKaYeCTBEHHOE MPOCBETICHUE IHOIA,
ucnons3zyemoro B ECDL-8120R #052535, momyckaer HENMpEpBIBHYIO IMEPECTPONHKY HYaCTOTHI
ONTHYECKOTO M3Jy4eHHs: (yCTpaHeHAa MOMAYJSIMS YCWICHHS, CBSI3aHHAs C HAJIMYUCM
cobcrBeHHbIX Mo LD). Ilpu HEKOTOPBIX 3HAYEHHUS TOKA, OCOOCHHO BOJIM3H MOPOTa, BO3MOKHO

nosiBieHue caaboil mapa3uTHON MOBI.

1 =100 mA, P = 26 mW 1 =120 mA, P = 38 mW

Output power
Cavity transmission
Output power
Cavity transmission

36 GHz (13 x 3 GHz)

Time Time

a) 0)
Puc.4. 3aBUCUMOCTH BBLIXOJAHOWH MOIIHOCTH Jia3epa OT HANPSIKEHUs] HA Mbe303JIeMeHTe
pu  JOBYX 3HadeHWsx Toka LD (BerHI/Ie YEpHBIC KpHBBIe). Buuzy — mnpomyckanue

KOH(OKaJIbHOr0o HHTEpdepoMeTpa ¢ 00acThio cBOOOIHOM qucnepcun 3 [T,

Crnenyromue ocummiorpammbl  (Puc.4) 3aperucTpupoBaHbl HpPU  MOCTOSHHOM TOKE
Ja3epHOTO HOJAA M JMHEHHO M3MEHSIONEMCS CO BPEMEHEM HANpsDKEHHH Ha IbE303JIEMEHTE.
AMHJ'II/ITYI[& CKaHHMPOBAHHA IIbE303JICMCHTA BBI6paHa MaKCHUMAaJILHOM. OCIII/IJ'IJ'IOFpaMMBI
COOTBETCTBYIOT TOJIBKO OJIHOMY CKIIOHY MOJYJIHPYIOIIETO CHrHajla. BepxHue OoTpaxkaroT
BBIXOJIHYIO MOIIHOCTH JIa3epa, HIKHHE — MPOIyCKaHWe KOH(OKaIBbHOTO HHTepdepomeTpa c
obmacteio cBoOoaHOM muctiepcun 3 I'Tu. MHTEpdepoMeTp MO3BONISET ONEHHUTH CIIEKTPAILHOE

Ka4yeCcTBO JIa3€PHOTO M3JIyY€HUS U U3MEPUTh JUAla3oH ero nepectpoilku. OTCYTCTBUE PE3KHUX
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CKAaYKOB Ha BEpXHEH KPUBOU CBUAETEILCTBYET O HEMPEPHIBHOCTU MEPECTPOIKM YaCTOTHI J1a3epa
BO BCEM ualla3oOHE HaprDKGHI/II\/’I Ha mbe3odjieMenTe. Himkume oCHHJIJIOrpaMMbl ITOKa3bIBAIKOT,
qro npu MomHOcTaX MeHee 30 MBT B cIiekTpe HW3JIy4eHHs Jiazepa MPUCYTCTBYIOT Clia0ble
napasutHeie MoJbl (Prc.4a), KOTOpble MOJHOCTHIO HMCYE3AOT MPH OOJBIINX TOKaX HAKauyKd
(Puc.40).

W3menenne onTtuueckoil JUIMHBI COOCTBEHHOIO pE30HATOpa JAa3epHOro AMOAA IpHU
CKaHHMPOBAHMKU TOKa HMHXCKIMHU IO3BOJICT B OINPCACIICHHOM JIUAIla30HC CHUHXPOHHU3HWPOBATH
NBUKEHHE COOCTBEHHOW M BHEIIHEW MOJI COCTaBHOIO pe30HAaTopa Jja3epa M TEM CaMbIM
YBCIWYNUTE JHAIIA30H HGHpGpHBHOI\/’I HepeCTpOI\/’IKI/I JJIMHBL BOJIHBI Jla3€pa C BHCIIHHUM
pesonaropoM. Opmnako mnsa  ECDL-8120R  #052535 mnpumeHeHue OJHOBPEMEHHOTO
CKaHHMpPOBAaHUA TOKa WM HANPSKCHUA HaA IMbC303JICMCHTC HAa€T HC3HAYUTCIBbHYIO an6aBKy K
MOJJHOMY  JMalla30Hy HENPEpPhIBHOM IMEpPECTPOMKM  YacTOThl, IOCKOJbKY H3HAYAJIbHO
OTCYTCTBYIOT IICPECKOKHU MOJ. OTO0 sBIIsIETCS CJICACTBHUEM OTCYTCTBHA Hapa?:I/ITHOI\/’I MOAYJIALUU B
YCUIICHUHA JUOJa, a TAKKC XOpOIHeI\/’I CHUHXPOHHU3AUHU IIEPECTPOCK MOJbI BHCIIHETO pE€30HATOpA U

KOHTYpa CEJIEKTUBHOCTH AU(PPAKINOHHON PEIIETKH.

IOcruposka ECDL -8120R.

Hwxke npuBeneHa mocnenoBaTeNbHOCTh JNEUCTBHM, €CIM BBIABJICHO, 4YTO TpeOyeTcs
MOJIBFOCTUPOBKA J1azepa. Takke Mo CChUIKE MOKHO MTOCMOTPETH BUJEO C MPUMEPOM FOCTUPOBKHU:

https://www.youtube.com/watch?v=NtuY DkxFnBU&t=14s.

Puc.5. I1-00pa3ublii yIMneBoii KJI0Y U3 PEMOHTHOTO KOMILIEKTA.

1) BcraButh [l-00pasubiii kir0u u3 pemkomiuiekta (Puc.5) B ummieBod ma3
TOPU30HTAJIBHOM OCH TU(PPAKINOHHON PELIETKH.

2) OnpenenuTh HampaBieHHUE, B KOTOPOM JABMXKEHHE [1-00pa3HOro KIro4a MPUBOAUT K
YMEHBIIEHHIO TIOPOTOBOIO TOKA. /sl 3TOro MArko NOHa)KMMaTh Ha pblyar BBEPX U BHU3.

3) Eciu nBuwxenue pbruara BHU3 (T.€. Ja3€pHBIi JIyd, OTPAKCHHBIN OT TUPPAKIIMOHHOM
PELICTKU JBMIKETCS BBEPX) MPUBOJUT K YMCHBIICHHUIO TIOPOTOBOIO TOKA, TO CIIEAYET BpAIlaTh

¢ukcupyromuii BuHT (Puc.l, 1mo3.5) mo uacoBoit crpenke. B MPOTHUBOMONIOXKHOM ciydae
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https://www.youtube.com/watch?v=NtuYDkxFnBU&t=14s

(GUKCHPYIOIUKA BUHT CIIEAyeT Ccierka ociaabuth. J[ins BpamieHus (QUKCUPYIONIETO BHHTA
UCIOJB3YETCS YCHJICHHBIH MIeCTUrpaHHbiii (MMOycoBbIi) kimou 1.5 u3 pemkomiuiekra. Kak
[IpaBWJIO, BpallleHUs HAa HECKOJBbKO TIPagyCcOB JOCTATOYHO Ui BOCCTAHOBJIEHUS PEXHMOB
paboter ECDL-8120R.

4) Tlocie MOCTWXKEHHS MUHHMYyMa IOpOra I'eHEpaldd YCTAaHOBUTh, €CIHM Tpedyercs,
HEOOXOJMMYIO JUTMHY BOJIHBI TOPH30HTAIBHBIM FOCTHPOBOUYHBIM BUHTOM (Puc.l, 1mo3.6), noctyn
K KOTOPOMY BO3MOXKEH M TpPU 3aKpbITOM KpBIINIKE ONTHYECKON ToJOBKH. Jlis BpalueHus
TOPU30HTAJIBHOTO IOCTUPOBOYHOTO BUHTA UCHOJB3YETCS CTaHJAPTHBIN MIeCTUrpaHHbli ko 1.5
13 PEMKOMILIEKTA.

TecT-NMPOTOK0J1 JIA3€PHOI0 JU0/1a

BATCH TEST REPORT for Gain Chip in TO-can package

Product type: |GCB0800040TC100MXXXX Issued: 17.12.2024
Batch ID: D04028a-g4-Bo21 Approved: |17.12.2024
Quantity, pcs.: |4 Order No: |A24766
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Reflectivity of back facet (HR-coated)
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o TYPICAL PERFORMANCE WITHOUT EXTERNAL CAVITY
@ CW, 25°C heatsink temperature

AS spectrum

8.0 2.0 0 —
— S iR
7.0 / g 5 = — 200 mA
/ L 16 = 5 300 mA
6.0 o /
E ' / : © -10 ’
=50 F1275 2 45 / —
240 g 2 / /
° s 2 5 ) A
=3 - 080 © 7
w 3.0 > 3 3 / /
220 / = H Z 25 LA
/ m— ASE power | 0.4 2 / /
1.0 — «  H W -30 ,
0.0 ! 0.0 - W .
0 100 200 300 720 740 760 780 800 820 840
Current, mA Wavelength, nm

TESTED PARAMETERS
@ CwW, recommendd operating point, without external cavity

o SRS el UG RE
1 D04028a-g4-Bo21-A02 71 .
2 D04028a-g4-Bo21-A05 74 271 7.9 23.2 passed
3 D04028a-q4-Bo21-B04 7.0 25.9 7.5 24 passed
4 D04028a-g4-Bo21-C01 1.2 26.2 7.9 24.4 passed
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Oo0mme pexomenaanuu no 3xcniayaranun ECDL -8120R.

1. He npiTaiiTech M3MEHUTh HACTPOMKY BBIXOJHOTO oObekTHBa. B ciydae nerpananuu
JIA3€pPHOI0 U0JIa €INHBIN MOYIIb 11012 U O0BEKTUBA JOKEH 3aMEHSATHCS LIEIUKOM.

2. He HapymaiiTe mocnenoBaTeIbHOCTh BKIIFOUCHHS U BBIKITIOYCHUS JIa3epa.

3. He monmxkaiite Temreparypy Ja3epHOr0 IHOJa HUXKE TOYKH POCHI, 3TO MOXKET
NPUBECTH K Jerpajaluy Ja3epHOro Juoja. TemmepaTypa JIa3epHOTO JUOJa MOMKET ObITh
oneHena u3 TKC (TemmepaTypHbIii KOAPQUIUEHT COIPOTUBIICHHS) TEPMUCTOPA:

TKC =-4%/°C.

4. Vcnonb3yiTe ONTHYECKUH H30JATOpP Ui YCTPaHEHHs] Mapa3sUTHBIX OTPaKeHUM
o0OpaTHO B Jasep.

5. Cnenyiire 3010Ttomy mpaBuiay: ECDL kak dacTh 3KCIIEpUMEHTAIIBHON YCTaHOBKH

AOJDKCH BKIIIOYATHCA IMOCIICAHNUM W BBIKIIIOYATHCA IICPBBIM.

Coenynduxanus.

1. JlnmHa BOJTHBI 810 um
2. BBIX0JHAS MOITHOCTH
@ 90 MA 21 MBT
@ 110 mA 33 MBT
@ 120 mA 38 MBT
@ 130 MA 45 MBT
3. Jlmama3oH HeNpepbIBHOM MEepeCcTpOKu 40 ITn
4. Jlnama3oH rpy0oil nepecTpoiku + 5 HM
5. Ionsapuzanus JIMHEWHAs BEpTUKAIbHAs
6. Ily4ok swmanTHYeckuit 5 1.5 Mm?
7. TloporoBblii TOK 52 MA
8. Pabouwmii Tox 120 MA
9. MakcumanbHbIH pabouuii TOK 150 MA
10. BenmnunHa TepMOCOTIPOTHBIICHHS 11.0 kOm

11. Pa3mepbl oNTHYECKON TOJIOBKI

12. Bec onTUYeCKO roJIOBKU

13. Pa3zmepsr Giioka yrnpaBieHuUs

14. Bec Gnoka ynpaBiaeHUs
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51" 46" 35 Mm°
120 r

245" 200" 55 mm®
1.2 kr



