TexHu4eckoe oNMcCaHue u PYKOBOACTBO I10 3KCILIYaTaAllUH

JIMOHOTO Jia3epa ¢ BHeITHUM pe3oHaTopom ECDL-6725R (S/N 032162)

Huonueni Jsazep ¢ BHemHUM pe3oHaropoM ECDL-6725R  sBisercss HUCTOYHUKOM
MEPEeCTPAauBAEMOTr0 BBICOKOKOTEPEHTHOTO M3JIY4YCHUS B BHIUMOW OOJAaCTH ONTHYECKOTO
cnektpa. lleHTpasbHas JouHA BOJIHBI pabodero auamnazoHa paBHa 670.9 vM. [lpu sTOoM
BO3MOJKHA €€ OTCTPOIKa Ha 2 HM, KaK B KOPOTKOBOJIHOBYIO, TaK U B JJTMHHOBOJHOBYIO CTOPOHY.
Jlazep MOKET UCIOJIB30BATHCS B METPOJIOTHH, CIIEKTPOCKOIINN, HHTEP(HEPOMETPHH.

ECDL-6725R cocTouT M3 ONTHYECKON TOJIOBKM M 3JIEKTPOHHOTO OJIOKa yIpaBIICHWUS,
KOTOpBIe coeanHsitoTcst kabenem VGA THma, a Takke KOHTPOJUIEpa MUHHATIOPHOTO IIArOBOTO
MIPHUBOJA IOCTUPOBOYHOTO BUHTA. CTaHAapTHAs JJIMHA COCTUHUTEIBHOTO Kabens cocrtapiser 1,8
M. BJIOK ympaBieHus: TOJKEH MOAKITIOYATHCS K CETH MEPEMEHHOTO HANPSHKSHUS Yepe3 PO3ETKY,
MMEIOIIYI0 KOHTAaKT He3aBHCHMOro 3azemJjieHusi. OnTHYecKash TOJIOBKA MPH MPABHILHOM
MOJKITIIOYEHUH 3a3eMJIeHa, OJHAKO CJEeIyeT YYUTHIBaTh, YTO B COCTAaB ONTHYECKOW TOJIOBKH
BXOJIUT ITbE303JIEMEHT, TuTaeMblid HanpspkerrneM 70 B. Ilpu cHATO# KpbIIIKe BO3MOKEH JOCTYII
K €ro KOHTaKTaM.

OnTuyeckas rojioBKa.

B cocraB ontuueckoii rosoBku (Puc.l) BxomaT:

xaagonpoBoa (1mo3.2) ¢ yCTAHOBJACHHBIM B HEM eAWHBIM MoayiaeMm (1mo3.3)
npocBeTiieHHoro JasepHoro auoga RWE-0670-00703-1000-SOT02-0000 (S/N AH-57448) u
kosutmupytorero oosexTrBa (Na = 0.6; f = 4.02 mM; BoIxo/iHas anepTypa — 4.8 Mm);

JIBa TEPMODJICKTPHUECKUX MUKPOXOJIOMMIIbHUKA (31eMenThI [1enbThe);

nBa trepmoaTurka (trepmucropsl 10 kOM), YCTaHOBICHHBIX B XJIaJ0MPOBOJIC M KOPITyCe
ONTHYECKOM TOJIOBKH,

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

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

Kopmyc masepa (mo3.1) cinykuT B KadeCTBE Kapkaca JJISi BCEX ONTHYCCKHX U
MexaHndeckux KomrmoHeHToB ECDL. JlBa KOHTypa TepMOCTAOWIHM3AIMU ITOICPIKUBAIOT
HEU3MCHHBIMHU TEMIIEPATYPhl, KaK XJIaJ0MPOBOJA, TAK M BCErO KOPITyca ONTHYCCKOW TOJIOBKH
(rm03.7), HE3aBHCHUMO JIPYT OT JAPYyra U TaKUM 00pa3oM, YTO KOPIIYC TOJIOBKU CITY’KUT B Ka4eCTBE
paamraropa Jijisl BHYTPEHHEr0 KOHTYpa TePMOCTAOMIN3aIliH, & OCHOBAHHUE ONITUYCECKOM TOJIOBKH
SIBJIICTCS PATUATOPOM JUIsl BHEITHEr0 KOHTypa TepMocTabmimu3anuu. OCHOBaHUE ONTHYCCKON
TOJIOBKM UMEET ¢ OOKOB IPOJIOJIBHBIE Ta3bl I €€ YCTAHOBKHM Ha ONTHYECKUH ctoi. Ciemyer

MPUMEHATh TaKOW MOHTaX OINTHUYECKOW TOJIOBKM, MPHU KOTOPOM OOECIEUMBAECTCS XOPOIIMA



TEIUIOOTBOJI OT ee oCHOBaHMs. [lmactukoBas kpeimka 3ammumaer ECDL ot mbiy, TEMIOBBIX U
aKyCTHUYECKUX BO3MYIIIEHU.

Onrtuyeckuil pe3oHaTOp IMepecTpauBaeMoro Jjasepa (OpMHpYeTCs 3aJHEH TI'paHbIo
JIa3epHOTO JM0/Ia, UMEHOIIEH BBICOKHUIT Ko duimeHT orpaxenus (90-95%), u nudpakiimoHHOM!
pemetkoit (2400 mm™), ycramoBneHHo#H B cxeme JIuTTpoBa. Pemerka ykperuieHa Ha
TOPU30HTAJIBHOM Bally, IIOJIOKEHHE KOTOPOro M oOIpenenseT TpedyeMoe HalpaBieHUue
oudpakuuy JgazepHoro Imydka. I[Ipe3osneMeHT, TonKaromuil pelyar ¢ AUQPaKIHOHHON
pELIETKOM, U3MEHSET OJJHOBPEMEHHO U YroJl MaJIeHus Jydya Ha pelieTKy, ¥ JUIMHY pPe30HaTopa.
DT0 MO3BOJIAET PACIIMPUTh JMAINIA30H HENPEPHIBHON MEPECTPOUKHU YacTOThl U3yueHus. ['pydas

nepecTpoiika Ja3epHOil [UIMHBI BOJIHBI OCYIIECTBIIACTCS MPEIIM3HOHHBIM BUHTOM (1103.6).

,
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Puc. 1. Onrnyeckasi rojioBka (BUJ CBepXy NpH CHATOW Kpblmke). 1 — kopmyc
ONTHYECKOHN TOJIOBKH; 2 — XJIAJOMPOBOJ JTa3epHOro AU0Ja; 3 — SIUHBIA MOAYIb Ja3epHOT0O
JMo/ia ¥ KOJUIMMHpYomero o0bekTuBa; 4 — nudpakimoHHas pelieTka, yKperuieHHas Ha
TOPU30HTAIBHOM Bally; 5 — BepTHUKAIBHBINA QUKCHPYIOIINI BUHT M2, 6 — ropr30HTAIBHBIH
toctupoBouHblid BUHT M3x0,25; 7 — nbe3oaneMenT; 8 — pasbem DHS-15F; 9 — nonBkHbIiH
pblyar.

TouHOE MPOCTPaHCTBEHHOE COTJIACOBAHME MANAIOIIEH Ha PEIIeTKy U JudparupoBaHHON
BOJIH KPUTHYECKU BAXKHO JUIS TTOJTy4CHHS BBICOKOW KOTEPEHTHOCTH M 3HAYUTEIHFHONH MOITHOCTH
B BBIXOJHOM wu3nydeHun sazepa. ECDL-6725R He wumeer mITaTHBIX pPETYIHPOBOK IS
HACTPOMKH B3aWMHOTO ITOJIOKEHUS Ja3epHOTO M0/ M KOJUTMMHUPYIOIIEro 00ObEeKTHBA, a TaKKe
IUIS. FOCTUPOBKH JIa3€pHOTO ITTydKa B BEPTHKAIGHOM HAMPABICHWH. JTH BaXXHBIE YCTAaHOBKH
TpeOYyIOT Cephe3HOTO HABBIKA M BBIMIOJHEHBI MTPEBAPUTEIILHO Ha COOpPOYHOM CTeHIe. B ciydae
HOBPESXKACHUS WM JETPAJalliyd JIa3epHOTO [HOAa MOyl JHOJa M KOJUIMMHUPYIOIIETO
00BEKTHBA JIOJKEH 3aMEHSTHCS ISITHKOM.

B ornuunMe OT IOCTHPOBKM KOJUIMMHPYIOLIEro OOBEKTHMBA HEOOJbIIasi MOJCTPOMKa
Ja3epHOTO JIyda B BEPTHKAJIBHON IUIOCKOCTHM BO3MOKHA M IIOCIE JEMOHTaXa ONTHYECKOU
TOJIOBKH CO COOPOYHOro creHaa. ['opu3oHTaIbHAsS 0Ch (TOPU30OHTAIBHBIN Ball) TUPPAKIIMOHHOM
PEIIETKH YCTAHOBJICHA B IIAHTOBOM 3a)XMMe. L[aHTOBBIN 32)KUM (UKCHPYETCS TN OTITyCKaeTcs,
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KOTJ]a BEPTUKAIbHBIA BHUHT (1103.5) 3aKpydnMBaeTCs WM BBIKPYYHBAETCS COOTBETCTBEHHO.
Crnerka acMMMETPUYHBIN 3aXBaT LIAHTH NPUBOJIUT K MPOBOPAYMBAHHIO TOPU3OHTAILHOTO Baja
npu 3akpyuuBanuu BuHTa 5 (Puc.l). 3akpyumBanue (QUKCHUPYIOIIETO0 BHUHTA MPUBOIUT K
CMEILEHHIO JIa3€pHOTO Jyda BBEPX, BHIKPYYMBAaHUE cMellaeT Jiyd BHU3. He ciexyer Bpamars
¢puxcupyrommii BUHT 0oJiee yeM Ha 4eTBepTh o0opora! B mpoTUBHOM cilyyae OH MOXET
OBbITh OBPEXK/IEH, WK TOPU3OHTATIBHBIN Bajl Oy/IeT NOJHOCTHIO OCIIa0JIEH.

Eciu TpebyeTcs 3HaunTEeNIbHOE CMELICHHE JIa3€PHOTO JIyda B BEPTUKAJIbHON IJIOCKOCTH,
TO CIeAyeT BOCIO0JIb30BaThCA [1-00pa3HbIM NIIMIEBBIM KIIIOUOM M3 PEMOHTHOIO KOMILJIEKTa
(Puc.6). ns ycTaHOBKH JTAHHOTO KIIFOYa B TOPIC FOPH30HTAIBHOIO Baja MMEETCS IUIMIEBOMN
ma3 c pe3pOOBBIM oTBepcteM MI1,6. Ilpu oTmymeHHOM (QUKCHpyOUleM BHHTE 6
TOPU30HTAJIBHBIN Bajl Bparaercss cBoOoaHo. locne ycraHOBKM Bana B TpeOyeMoe IMOJI0KEHUE
OH MOXET OBITb BHOBb 3aKaT C YYETOM YIOMSIHYTOTO BBIIIE€ BpAalllEHUS Bajla MPH 3aTSKKE
(UKCHPYIOIIEro BUHTA.

Kak mnpaBuio, BBIXOJHOM Iy4yoK Jlazepa acTUrMaTHYeH. OTO CBSA3aHO U C €ro
AIUTMOTUYHOCTBIO, W C TUIIOM BOJHOBoJAa cTpykrypbl LD. IlosTomy wuHorma nambonee
s dekTuBHas onTHYECKass oOpaTHasl CBsI3b JOCTHIaeTCsl MPHU Clerka CXOJSALIeMCs IyuYKe, T.€.
HesHa4mMTeNbHas cxomuMocts (~2 107°) asepHOro Iydka He O3HAYAET HENPABHIBHOI

I0CTHPOBKHU KoyummMaTtopa ECDL.

BJiok vyiipaBJjieHus.

bnok ynpasnenus (ULDC2006DB — a universal laser diode controller)
YCTaHABJIMBAET TOK M TEMIIEPATYypy JIA3epHOTO JIMOJa, TeMIepaTypy Kopiryca jiaepa U JUTHHY
BHEIIHEH YaCTH JIA3ePHOTO pe30HAaTOpa C TOYHOCTBIO, JIOCTATOYHOW JUIs JOCTHIKEHUS
Tpedyembix xapaktepuctuk ECDL-6725R. ULDC2006D ummeer aBa HE3aBUCHMBIX KOHTYpa
tepmoctabmuzaiuu (LD u CASE). [IpencraBnennas monaens npubopa ULDC2006DB nmeet
HMCTOYHUK TOKa C PACHIMPEHHBIM JIO 6B 1Iuama3oHOM BBIXOJHOTO HAINMPSHKCHHS W MOXKET

HCIIOJIB30BATHCA AJIA IMOAKIOYCHHA CUHUX JIa3CPHBIX JUOJ0B.

AmnanoroBbslii 070K NMUTaHUsS 0oOecreYrBaeT BCE HANPSDKEHUs, TpeOdyemble i paboTh
AJIEKTPOHHBIX Y3JI0B: cTabuim3upoBanHbie +15B, +70B, 5B u Hecrabunm3upoBaHHbIe +6B.
[Tox kpeilikoi O10Ka yrnpaBiaeHHUs PSAIOM C CETEBBIM Pa3beMOM PACIOJIOKEHbI TPHU THE31a JUIs
IUIaBKUX CETEBBIX MpenoxpaHuTesneil. OHO THE3/10 COOTBETCTBYET MEPEMEHHOMY HAIPSKEHUIO
cumoBoii cetn 240B, npyroe — wHanpsokenuto 220B, Tperbe — HampsbkeHuio 117B.
EnuncTBeHHbI mnperoxpaHuTelb HOMHHAJIOM 1.6A fJo/ukeH OBITH YCTAHOBJEH B
coorBeTcTBYIOIIee THe310! Jlomonuutenbhpiii npenoxpanuresnis B 100 MA (F1 na Puc.7)

3alIIIacT BbBIXOJ BBICOKOBOJIbBTHOI'O 0JIOKa IHTAaHHSA OT CHy‘I&ﬁHOFO 3aMBIKaHUA. HJ’ISI TOIro
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4TOOBI CHATH KPBIIIKY OJIOKA YIpaBJICHHS, CICAYeT BBIKPYTUTh YETHIPE BHHTA C €0 BEpXHEU
CTOPOHBI.

[epennsis manenp OJOKa yHpaBJICHUS pa3JielieHa Ha HECKOJIBKO (DYHKIIMOHAIBHBIX 30H,
otpaxaronux padorty ucrounuka roka (CURRENT), koutposuiepos temmneparypsl (THERMO),

BbICOKOBOJIbTHOTO ycunutens (PZT) u mynra naszeproro auona (LD) (Puc.2).

B 30ne CURRENT pacmonosxeHs! IUppOBOH HHIUKATOP, PYKOSTKHA YCTAHOBKU YPOBHS
toka nasepHoro guoxa (LEVEL), amrumutymsl ckanupoBanusi Toka (SWEEP) u ypous
orpanuyenusi Toka (LIMIT). Bensiii cBeToamon, pacroyioxeHHbId Haj pykositkor LEVEL,
32)KUTACTCSI TP JOCTHKEHUN YPOBHSI OTpaHMUYEHHS TOKa. MaKcHMalbHOE 3HAYCHHE TOKa JJIS
ULDC2006DB coctaBnsier 6onee 180 MA. IlonmHbIl pa3zMax CKaHHPOBAHHS TOKAa COCTABIISIET

YETBEPTh OT MAKCUMAJIBHOTO 3HaYCHUs ToKa (~45 MA).
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Puc.2. Bua ciepenu u c3aau Ha 0JIOK yIpaBJIeHUsI.
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BerpoeHHbI reHepaTop TPEyrojabHOTO CHUTHAIa MOXET MOJIYJIHPOBATH TOK JIA3€PHOTO
avona Ha cereBoil uvactote f u ee cybrapmonukax f/2, f/4, f/8. Jlns ycTraHOBKHM 4acTOTHI
MOJYJISIIMK OJIMH U3 IBIKKOB mepekitodatessi DIP-8 Ha neuarnoii miare (SW5) nomkeH ObITh
ycraHoBiieH B monokeHne ON. IlpmHUMas BO BHMMaHHE HH3KOYACTOTHBIA MEXaHHUYECKUI
OTKJIMK Jla3epHOro pe3oHaropa, yacrota f/2 (r.e. 25 'l mma EBpomsr m 30 I'm must CIHA)
npenycranoBierna B ECDL-6725R. Jlns ckaHupoBaHMs JIa3€pPHOM JJIMHBI BOJIHBI MOTYT
WCTIONB30BAaThC M 0oJiee BBICOKME YacTOTHI, €CIIM CKOpPOCTh CKAHMPOBAaHUS BaKHA, a
JOTIOJTHUTEIBHBIMA  OCIIMJULALUSAME BOJM3M TOYEK IMOBOPOTA HAINPABIICHUS CKAHUPOBAHUS
MO>KHO IIPEHEOpEYb.

[TockonbKy TpEeyrojbpHBI CUTHAN YIPaBJIECHUS TOKOM MHXKEKUMM U HampsbkeHuem PZT

dbopmupyeTcsi U3 MEPEMEHHOTO HAMPSHKEHUS CUJIOBOM CETH, TO pa3HOCTh (a3 3THX ABYX



MIEPEMEHHBIX CHUTHAJIOB IOCTOSHHA. OJTO MO3BOJISIET MHUHHMMU3MPOBATh BIIMSHHE CETEBBIX
HABOJIOK IIPH PErHCTPALMU ONTUYECKUX U DJIEKTPUYECKUX CUTHAJIOB.

Tpummep orpanndenus toka (LIMIT) pacnonoxen Hax pykostkoit SWEEP. Ycranoska
OrpaHMYEHHUs TOKAa HEOOXOoauMa M MPEeNOTBpAIlECHUs JAErpajallud JIa3epHOro Juoja

BCJIE/ICTBUE CIIyYalHBIX [IEPETPY30K 110 TOKY.

B 3ome THERMO pacnonoxkeHsl  JBa  TOJCTPOCYHBIX  CONPOTHUBIICHHS,
ycTaHaBiuBalomux Ttemreparypy BHyTpenHero (LD) wu Buemnero (CASE) koHTypoB
TepMocTabmin3auuy. Bpamienue no 4acoBoil cTpesike MPUBOAUT K YBEJIMUYEHHUIO TEMIIEPATYPHI
KOHTPOJHUPYEMOro 00bekTa. JIByXIBeTHblE CBETOAMOJbI HAJ TPUMMEpPaMH OTPaKAIOT
COCTOSIHME COOTBETCTBYIOIIEH TepMmocTabuimuzarmu. OTCYyTCTBHE KaKOTro-TMOO CBETa B 30HE
THERMO cBuaetenscTByeT 00 YCTAaHOBIICHUH TPEOYEMBIX TEMIIEPATYp Ja3e€PHOTO JTHOa WU
KOpIyca ONTHUYECKON TOJIOBKU. 3€JeHBbIH IBET CBETOJAMOJa HHPOPMUPYET OO0 aKTUBHOM
OXJXIEHUM  COOTBETCTBYIOLIETO  O0BEKTa, T.6.  BHEUIHSS  TeMmIeparypa  BbIIIE
MIpelyCTaHOBJIEHHON Ui JaHHOro oObekTa. KpacHblil LBET cBeTOAMOJa MHIUMIUPYET HarpeB
(BHewIHsS TemIiepaTypa HIbKe npeaycraHoBieHHOH). Ceeromuozabl B 30He THERMO Taxoke
rOpsT KPacHbIM, €CJIM ONTHYECKAasl FTOJIOBKA pa3beMHEHa ¢ OJIOKOM YIpaBJICHHUS.

Kuonka B 30He THERMO mnepexmodaer mudpoBoil TUCIUICH W3 peXUMa H3MEPEHUs
TOKa JIa3€pHOTO JMOJila B PEXKHUM H3MEpPEHUs BEJIMYMHBI COMNPOTUBIICHUS, 3aJIal0LIEero
TeMIleparypy ja3zepHoro auoza. Ilpu HaxkaTum Ha Hee MUCIUIEH MMOKa3bIBAaeT 3HAUEHUE TAHHOTO
compoTuBiieHUss B KwiooMmax. Crenyer ycTaHaBIMBaTh BEJIWYMHY comnpoTuBieHus LD,
COOTBETCTBYIOIIEH crienu(UKauu K Ja3epHoW rojioBke. Bemwuwmnaa comporusienus CASE
JI0JIKHA COOTBETCTBOBATh CpEllHEH TemrepaType MOMEUIEeHHs,, B KOTOPOM JKCIUIyaTUPYyeTCs
npubop. D10 obecrneyuT Haubojee TOUHOE MOJIep)KaHUE TeMIlepaTypbl KOpIlyca ONTUYECKOM

T'OJIOBKH.

B ¢yskumonaneHoit 30He PZT ycTaHOBIEHBI PYKOATKH PETYIUPOBKU aMILTUTYAbI
nepemenHoro (SCAN) wu mnocrosaaoro (OFFSET) wampspkeHusi, 10JaBaeMoro Ha
nbe30ieMeHT. CHUrHan MOJIYJSIUHM, IO0JaBa€Mblii Ha BXOJl BBICOKOBOJBTHOIO YCHJIUTEIS,
nof00eH CHUTHally, [OJaBaeéMOMYy Ha BXOJ HCTOYHMKa Toka. OTHocutTenbHass (aza ITHX
CUTHAJIOB BbIOpaHa TakuM 00pa3oM, uTOObI pealn30BaTh COTJIACOBAHHBIE H3MEHEHHUS TOKa
Ja3epHOro JAMOJAa M JUIMHBI JIa3€pHOIO pPE30HaTopa. OTO IMO3BOJISIET PACIIMPUTH JAHAIa3oH
HEIPEPBIBHOM NEPECTPOMKHU YAaCTOTHI BBIXOJHOTO M3JIy4EHHMs Jlazepa. MakCHMalbHBINA pa3sMax
CKaHMPOBAHMUS The303IeMeHTa cocTaBiseT okosio 30 BonbT. Hanbompimas mepecTpoiika JUTHHEL
pe3oHaTopa Jjlazepa JOCTHTAeTCsl MPH IMOJTHOCThIO BBeneHHOUW pykosTke SCAN U 1oJI0KeHUH

pykositku OFFSET BOmu3u cpennero.



B 30ne LD Haxonsgrcs TymOnep pa3smblKaHHs IIyHTa JIA3€pHOTO AMOJA M MHJIUKATOP
COCTOSTHHSL 3TOTO IIyHTa. PEKOMEHIyeTCs IepKaTh JIa3ePHBINA O] 3aKOPOYCHHBIM (CBETOAMOT
MOTallieH) B MOMEHT BKJIIOUCHHs OJIOKa YIPaBICHUS M JI0 YCTAHOBJCHHUS CTAIlMOHAPHOTO
COCTOSIHUSL 000MX KOHTYypoB TepMmocrabmnuzaiuu. Korma tymb6nep LD mnepeBoautcs B
cocrosaue OPEN, cBeroamoa 3aropaetcss 3€JIGHBIM, W BEJIUYHHA CONPOTHUBIICHHS,
3aKOpAYMBAIOIIETO BBIBOJIbI JA3€PHOIO JMOA, TUNIABHO U3MEHSETCS ¢ BeJIMYMHbBI nopsaka 4 Om
70 BeNUYMHBI B AecaTku MOM, pa3mblkas Ja3epHbIN AUOJ U 3aluIlas ero oT OpOCKOB TOKa B
MEpPEeXOIHbIX mpoleccax. Takke HIYHT 3alluIlaeT OT MEeperpy3oK Ja3epHbId AUOJ IpU

aBapUITHOM MCUYE3HOBEHUU JIF0O0TO U3 MUTAIOIINX UCTOYHHUK TOKA HanpspkeHui 15 B.

Ha 3agneit manenn ULDC2006DB ycranoBIEHBI:

CETEBOH pa3beM C BBIKIIIOUATEIIEM,

pa3beM IMOAKIFOUYCHHUS ONITHYECKO# rooBKH K Oyioky yrpasienus (DHR-15M),

BXOJIHO# pa3beM s BeicokoyacToTHOH (10 50 k') Momynsiuu Toka (MOD),

BXOJIHOM pa3beM BHEIIHEro yrpasiisitomiero curuana (EXT),

nepexiodatens ynpasisiomux curaanos (EXT-INT) u

BBIXOIHOM pa3beM cunxponusanuu (TRIG).

B nonosxennu INT mepexitoyarenst ynmpasisiFolinx CUTHaIoOB Ha pazbeM T RIG nomaercs
TPEYTOJIbHBIA CUTHANI pazMaxoM 8 B ¢ BbIX0/1a BCTPOSHHOTO reHepaTopa, KOTOPBIA MOXKET OBITh
WCTIOJb30BAaH ISl CHHXPOHM3AIWU BHEIIHUX YCTPOMCTB. J[si TOTO YTOOBI KOHTPOJIMPOBATH
BbIxonHbie mapamerpsl ECDL-6725R BHemHMM CHTHAJIOM, TEpeKIIOYaTeNb YIPaBISIOMINX
CUTHAJIOB JIOJDKEH ObITh ycTaHOBJEH B nosioxkeHne EXT. B aTom ciyyae BbIXOJ BCTPOEHHOTO
reHepaTopa OTCOENMHSETCS OT BXOJOB MCTOYHHKA TOKAa M BBICOKOBOJBTHOTO YCHIIMTENS, Ha
KOTOpBIE, Kak 1 Ha pazbeM T RIG, momaercs Terneps BHEITHHA CUTHAI.

Curnan ¢ pazeema MOD moctynmaer Ha BXOJ HMCTOYHMKAa TOKAa HE3aBUCHMO OT
nosioxkeHust nepexmoyarenss EXT-INT. Otknuk B u3amenennn toka no sxoxy MOD B 20 pas

MeHble, yeM 1o Bxoay EXT.

Hoaroroska k padore ECDL -6725R.

1. Coequuuts kabeneM VGA Tuma onTHYECKYIO TOJIOBKY U OJIOK YIPaBJICHUS.

2. IIpoBeputs nonoxenue pykostok SWEEP u LEVEL. Onu nomkHb! OBITE B KpaitHEM
JIEBOM TOJIOKEHUH.

3. Tloacoenuunts cereBoit muyp Kk SASEMJIEHHOM poserke. BrimounTh cereBoit
TymOJep, paclojoXEeHHbIH Ha 3aJHEW MaHeNHu, M MOJO0XKIaThb JO MOMEHTAa YCTaHOBJICHHS
CTAllMOHAPHOI'O TEMIIEPATYpPHOI'O PEXMMA JIA3€PHOTO IUOJAa U KOPIyca ONTUYECKON TOJIOBKH

(cBetommoel B 30He THERMO n0/mKHBI TOTaCHYTH).
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4. Pa3oMKHYTH BBIBOJBI Ja3epHOro amoxa TymOmepom LD-OPEN wu ycraHoBHTH
pEKOMEHAYEeMbIH YPOBEHB TOKA.

Boixawuyenue ECDL -6725R.

1. BsiBectu 06¢ pykositku SWEEP u LEVEL 1o Hyns (B kpaiiHee JieBOe MOJI0XKCHHUE).
2. 3amkHyTh BBIBOIBI Jazepa TymOiepom LD-OPEN (phluakok BHH3, HHIHKATOP
COCTOSTHHS IIIYHTA Iorac).

3. BEIKITIOUUTH OJIOK YIpaBICHUS CETEBBIM TYMOJIEPOM.

IlepecTpoiika yactorbl ECDL -6725R.

Mexanmnueckas cradmibHocTh ECDL-6725R nmoctaTo4HO BBICOKA, YTOOBI COXPAHSATH
BBIXOJIHBIC TIapaMeTphbl Jla3epa B TEUYCHHE HeNeNlb. TaKk YTO PeryIrpOBKa TOKA WHXKEKIIUU
JA3epHOTO HOJa W HANPSHKCHHUS Ha THE302JIEMEHTE SIBISETCS AOCTATOYHBIM CPEICTBOM JIJIS
TOYHOIM HACTPOWKHM Jla3epa Ha JKENaeMylo UTUHY BOJIHBI (HArpuUMep, UTUHY BOJHBI aTOMHOTO
nepexoaa). Opnako yxymamenue xapaktepuctuk ECDL  (yBenuueHuwe MOpPOroBOro TOKa,
YMEHBIICHHE BBIXOAHON MOIIHOCTH M JHMAala30Ha MEePeCTPORKH YacTOTHI, CIadoe I0/IaBJICHHE
OOKOBBIX MOJI, BO3pacTaHHUEC aMIUTUTYJHOrO IIymMa) MOXET CBHJACTCIbCTBOBATh O
HEO0XOAMMOCTH TIOBIOCTUPOBKU BHEIITHETO PE30HATOPA.

Cnenyromniyie SKCIIEpUMEHTABHBIE TaHHBIE omuchiBaoT padoty ECDL-6725R u moryt

CIIY)KUTBH B KaUCCTBC o6pa3110131,1x IIpH €ro FOCTUPOBKE.

Turning point
<—— of'the triangular wave
=100 mA, P=19 mW

Output power

Time
Puc.3. 3aBHCHMOCTh BBIXOJTHOW MOIIHOCTH JIa3epa OT TOKA MHIKEKIUHU. TOK JIa3epHOro
JINO/Ia MOAYIHPYETCS CUMMETPUYHBIM TPEYTOJIbHBIM CHTHAJIOM. 3aBHCHUMOCTH CHSTA TIPH
MOCTOSIHHOM HaNpPsKEHUHU Ha MbE303JIEMEHTE.

Ha pucynke 3 moka3ana BarT-ammepHasi xapakrepuctuka (BTAX) ECDL-6725R, T.e.

3aBUCHMOCTbD BBIXO)IHOI\/’I MOIIHOCTU J1a3€pa OT TOKa HWHXCKIWUH. HpI/I BpalllCHUH
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TU(PPAaKIMOHHON pelIeTKH B IUIOCKOCTH JU(pakUuy MNPOUCXOAUT H3MEHEHUE B3aHMHOTO
PacMoJIOKEHUs [0 YaCTOTE KOHTYpa CEJIEKTUBHOCTU TU(PAKIMOHHON PEIIeTKH, MOJ] JIa3€pHOTO
mona (codcrBenHbix Mon) u mox ECDL (Buemnumx moj). Takoe HM3MEHEHHE HATJISIHO
OTpakaeTcs B XapakTepe BaTT-aMIEpPHON XapaKTEpUCTUKH, Ojarojaps 4YemMy OHa CIY)KUT
yIOOHBIM HHCTPYMEHTOM JIJISl BBIOOPA ONTUMAIBHOTO pexnma padotst ECDL.

BcerpoeHHBIT  reHepaTOp  TpPEYroJIBHOIO — CHUTHaia, IO KOTOpPOMY  TaKke
CUHXPOHU3UPYETCS pa3BepTKa ocuuiorpada, TMHEHHO BO BpEMEHH YBEJIIMYMBAET U YMEHbBIIIAET
TOK JIa36pHOrO JHMOJAA, a COOTBETCTBYIOLIEE M3MEHEHUE BBIXOJHONH MOIIHOCTH Ja3epa
peructpupyercs (poronpueMHUKOM. lIpakTHuecku TOpU3OHTAIbHBIE YYAaCTKH B OCHOBAaHUU
OCLIMJIJIOIPaMMbl COOTBETCTBYIOT JIOTIOPOrOBOMY pexuMmy jazepa. C MOSBICHHEM T€Hepaluu
BBIXO/IHAsl MOIIIHOCTh MOHOTOHHO HAapacTaeT ¢ POCTOM TOKa (MCKJIFOUasi 30HbI IEPECKOKOB MOJI).
W3meneHne TOKa HakKaukd JIA3epHOTO JHMOJAa BBI3bIBAET COOTBETCTBYIOIIME BapHalUU
TEMIIepaTypbl M IOKa3aTelis MPeJOMJICHUS YCHWIMTEIBbHOM Cpeibl, YTO BEIET K H3MEHEHHIO
ONITUYECKOH JUTMHBI TMOJa W B 1eioM JuinHbI pe3onartopa ECDL. PerymspHbie pe3kue ckauku

Ha BTAX o0ycrioBiieHbI IEpECKOKaMH 110 MOJIaM BHEITHETO Pe30HaTOpa ja3epa.

I1=118 mA, P=30 mW

Mode hops

/\\

Output power

0 L _NNJ"L‘.,
Time
Puc. 4. 3aBucuUMOCTHL BBIXOAHOH MOIIHOCTH Jia3epa OT HANPSKEHHUs HA Mbe303J1eMeHTe

(Bepxmsisi kpuBas) mpu mocTossHHOM Toke LD. BHU3y (cuHssS KpuBas) — mpoIyCKaHue
KoH(pokanbHOro nHTepdepomerpa @adpu-Ilepo ¢ obmacTbio cBoboaHON Auctiepcun 3 [T,

Kak mnpaBuio, IOCTHPOBKY JIa3epPHOI0 IY4YKa BJI0Jb aKTHBHOH oOugactu JI/{
(peryMpoBKa BepTHKAJLHBIM (PUKCHPYIOIIUM BHHTOM — 103.5 Puc.l) MoxkHO cuuTaTh
ONTHUMAJILHON NPHU JOCTUKEHMH MUHUMAJILHOTO 3HA4YeHUsI IOPOroBoro Toka. OaHaKko npu
HCnoJb30BaHuM Ja3epHoro auona Eagleyard Photonics S/IN AH-57448 muHuMAaIbHbII
nopor coorsercrByeT B030y:xaeHur0 TEMo; moabl. [lo3TomMy, mojiyuyuB MHHUMAJIbHBII

NOPOT TeHepaluH, CJIeyeT OTCTPOUTHLCS OT HEro BEPTHKAJIbHbIM BUHTOM (103.5 Puc.1) 1o



MOJYYCHUA €AUHCTBECHHOI0O MAKCUMyMa B BBIXOJIHOM H3JTYYCHHUH. le/l 3TOM HOpOFOBbIﬁ

TOK MOKeT BbIPACTH HA BeJIMYMHY 10 15 MA.

Ecimn BTAX 3amucaHa mpu MOCTOSHHOM HANpsDKEHHH Ha TMbe3odiieMeHTe (PyKosTKa
SCAN ycraHoBiIeHa B KpaifHee JIeBO€ MOJIOXKEHHE), TO Cleayrone ociuuiorpammel (Puc.4)
3aperucTpUpOBaHbl MPU MOCTOSHHOM TOKE JIa3€pHOr0 AMOJA U JIMHEWMHO W3MEHSIOIIEMCS CO
BpEMEHEM HaIlpsDKEHMM Ha Ibe303JIEMEHTe. AMIUINTY/a CKAaHUPOBAHMS IbE303JIEMEHTA
BbIOpaHa MakcUMaJbHOW. OcCHMWIOrpaMMbl COOTBETCTBYIOT TOJBKO OJHOMY CKIIOHY
MOYJIUPYIOILIEr0 CUTHAJIA.

Ha BepxHell KpHBOHM, OTPaKAIOIIEH BBIXOJHYK0 MOIIHOCTH Ja3epa, XOPOLIO BHJIHBI
CKayKH, CBSI3aHHBIE C IEPECKOKaMH MOJI BHEIIHEro pe3oHaropa. MHTepBanbl HempepbIBHON
MepPECTPOMKHU YacTOTHI Jia3epa, pa3zesieHHbIe IEPECKOKAMU MOJI, COCTABIIAIOT HeckoJibko [T u
COOTBETCTBYIOT obOnactu cBoOomHOU mucriepcuu ECDL. Hwkusas ocummtorpamma Ha Puc.4
MIOKa3bIBaeT IMpOIycKaHHe KOH(OKaIbHOIO MHTEphEpoOMeTpa, KOTOPHIN MO3BOJSET U3MEPHUTH
NMarna3oH IEepPeCcTPOMKU YacTOThl Jia3epa M OLEHUTh CHEKTPaJbHOE KauyecTBO JIa3epHOTrO

n3nydeHus. JlaHHbI HHTEpPEepoMeTp UMeeT 00J1acTh cCBOOOAHOM auctiepcun 3 [T

I=112mA,
P=25mW

Output power

Lol e

Time

Puc.5. 3aBucumoctr MomHoctH ECDL-6725R (BepxHsisi KpuBas) H NPONYCKaHHE
KOH(}oOKAILHOro MHTepdepomerpa (HIKHSS KpHBas) NMPU CHHXPOHHOM CKAHHPOBAHMH
Mbe303/J1eEMEHTAa H TOKA HAKAYKH.

W3 npuBeneHHsIx ocuuuiorpamm Ha Puc.4 BuaHo, 4To 001acTH ¢ XOPOLIUM KOHTPACTOM
MO/ JIETKO MIACHTU(PUUMPYIOTCA MO0 HU3KUM aMIUIUTYIHBIM IIyMaM U PE3KUM IMEPEKIIOUECHUIM
Moa. Bmecre ¢ 3TMM Ha Kpasx AuanazoHa MEpecTpoilkh U BOJM3M IMEPECKOKOB YACTOTHI
CHEKTPaJIbHOE KAa4eCTBO BBIXOJHOIO M3JIyYEHHSI MOKET yXyAIIAThCs BCIEACTBUE KOHKYPEHIIUH
MO/, MPUBOALIEH K H30BITOYHOMY aMIUTUTYJHOMY IIYMY B MOILIHOCTH U CHM)KEHHMIO KOHTpacTa

MMUKOB TIPOITyCKaHUs UHTEp(DepomeTpa.



N3meHeHne Toka MHKEKIUU TPUBOJUT K U3MEHEHUIO ONTUYECKON JUIMHBI COOCTBEHHOTO
pe3oHaToOpa J1a3epHOro JHOJia BCIEACTBUE H3MEHEHHs IOKa3aTelsl NpPEeJOMJICHUS aKTHBHOM
Cpelbl U TEIJIOBOTO PACHIMPEHUs KpUCTaia. DTO IPUHLUIINAIBHO MTO3BOJISIET B ONPEEICHHOM
NMarna3oHe CHUHXPOHU3HPOBATh JABM)KEHHE COOCTBEHHOW W BHEIIHEH MOJ COCTaBHOTO
pe30HaTopa Jiazepa M yBEJIWYWTH JMAIla30H HENPEPBIBHOM IEPECTPOMKHM UIMHBI BOJHBI. Ha
pUCYHKE 5 moKazaH NpUMEp TaKOro COIJIACOBAHHOTO CKAHWPOBAHMS JUIMHBI BHELIHETO
pe3oHaTopa U Toka umHxekiuu LD. [lng oneHku nuana3zoHa NepecTpoilku Jla3epHOW 4acTOThI
HCII0JIb30BAJICS KOH(POKAIBHBIN HHTEphepoMeTp ¢ 001acThio cBoOoaHOM aucniepcun 3 [T Ero
MPOITyCKaHKEe MPU CKAHUPOBAHUH JIa3epa OTPAKAET HIHKHS OCLMILIOTpaMMa Ha PUCYHKE O.

JUis moslydeHHs MaKCHMaJIbHOTO JMaria3oHa HENpEpbIBHOM MEepecTpONKH YacTOTHI
Jlazepa nociaeA0BaTeIbHOCTD IEUCTBUN TAKOBA:

1) ycranoButh pykositkoit SCAN aMmmuTyqy CKaHMPOBAaHUS IbE30KEPAMHUKHA Ha
MaKCHUMYM,

2) ycranoBuTh pykosatky OFFSET B cpentee nosoxenue;

3) pykostky SWEEP BBecTn 10 ypOBHS, MPH KOTOPOM JOCTHUTAETCS MaKCHMAaJbHas
JUIMHA HENPEPHIBHOTO y4YyacTKa B BBIXOJHOW MoOIIHOCTH Jazepa. Ilpu »ToM Moxer
noTpeboBarbcs HeOobIas moacTpoiika Toka LD pykosrkoit LEVEL.

Crnenyer OTMETHUTb, UYTO M3-3a OIPENEICHHON 3aJE€P’KKH IMbE303JIEMEHTA B OTKIIMKE Ha
YIPABISIONUI CUTHA MO0 OTHOIICHHIO K TOKY (CTENeHb 3aJep)KKH 3aBHCUT OT YacTOThI H
aMILUTMTY/Ibl CKAHUPOBAHMUS) MOBEJCHUE Ja3epa Ha pa3HbIX CKIOHAX YIPABISIOIIETO CHUTHAJA
MOXKET OTJINYAThCS.

IOcruposka ECDL -6725R.

Hwxke mnpuBeneHa mocneaoBaTeIbHOCTh JIEHCTBHUM, €CIHM BBISIBJICHO, 4YTO Tpedyercs
MOJIBFOCTUPOBKA J1azepa. Takke Mo CChUIKE MOKHO MTOCMOTPETh BUJIEO C TPUMEPOM FOCTUPOBKHU

https://www.youtube.com/watch?v=NtuY DkxFnBU& feature=emb logo.

Puc.6. I1-o6pa3Hblii LI EBOH KJII0Y U3 PEMOHTHOTO KOMILJIEKTA.

1) BcraBute [I-o0pa3ubiit wiou u3 pemkomiviekra (Puc.6) B unimmeBodt mas3

TOPU30HTAJIBHOM OCH TU(PPAKINOHHON PELIETKH.
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2) OmnpenenuTh HampaBiieHHE, B KOTOPOM JBHKeHHE [1-00pa3HOro Kito4a MpUBOAUT K

YMCHBIICHHUIO ITOPOTOBOI'0 TOKA. I[J'I?I 9TOT'0 MATKO IMOHAXUMATh Ha pbldar BBEpX U BHU3.

3) Ecnu aBwkeHue pbruara BHU3 (T.€. JIA3EPHBIH J1yd, OTPAKEHHBIH OT AU(PaKIIMOHHON

PELICTKU JBUXKETCS BBEPX) NMPHBOIUT K YMEHBIICHHIO MOPOrOBOr0 TOKA, TO CJEAYeT BpallaTh

¢bukcupyromuii BuHT (Puc.l, 1mo3.5) mo dacoBoii cTpenke. B MpOTHBOMOIOKHOM Ciydae

GUKCHpYIOINK BUHT CleqyeT cierka ocinabuth. [lnms BpameHwus (QUKCHPYIOIIEro BHUHTA

UCIOJB3YETCS YCHIICHHBIN IeCTUrpaHHblii (MMOycoBbIid) Kirou 1.5 u3 pemkommuiekta. Kak

IMpaBHJIO, Bpall€HUA Ha HCECKOJIBKO TI'pPaayCOB OOCTATOYHO HJIA BOCCTAHOBJICHUA PCIKHUMOB

paboter ECDL-6725R.

4) Tlocne NOCTHXKEHUS MUHMMyMa IOpOra T€HEepalud YCTAaHOBUTh, €Ciu Tpedyercs,

HEOOXOIMMYIO UTMHY BOJIHBI TOPU30HTAIBHBIM IOCTHPOBOYHBIM BHHTOM (Puc.l1, 1m03.6), noctyn

K KOTOPOMY BO3MOYEH U IIPU 3aKPHITOM KPBIIIKE ONITUYECKOI TOJIOBKH.

Part-No.:

TecT-NMPOTOK0J1 JIA3€PHOI0 JU0/1a

EYP-RWE-0670-00703-1000-SOT02-0000

Serial No.: AH-57448

P-U-l Characteristics

P-U-I characteristics and spectrum are measured below
threshold without feedback from an external cavity
resonator. Laser parameters are not applicable in
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[puaoxenue. [Ippnuunuaababie 1 MOHTa:kHbIe cxembl UL DC2006.

+15V
LM7815 T
ourt -2 t N ouT
a Meter Selector
z
o =
3
U2 LM7805 ] g ] B> +6v
100uf  E AC5V VD2 cs +| c7
vl B KBLOOS ﬁ\
7 7 b N 2.2u 4700u
’ 25V
center 17V + C5
/l’\ u3 LM7915 center 5V
. proes 2N out = 21N out
Fj& u >-6v
25V o =] \L
AC 17V 4 c6 z . c11 c1o
pLL>— c9 -5Vmeter 2oy | 4700u
0.47u fl100u U4 LM7905 100u AC 5V .2u 25v
\ N 16v 16V
.||
. GND meter
AC
(common) o DB105 BD159
07\ _O—> +200v
. AC 180V u;u VT3 F J16 =
R5 0.1A
AC 117V g 1208 — C13 HDR-15M
gL 0.47u RT_EX1 égi 1 G
= PZT———2 @
c12 — 33
R151/8] —_ C76 LD-CASEQ 4
120k| | [ 047u RT_IN1 5
VD4 | 1N4758 RT_EX2 6
N 7
=
| PD+ 9
— C77 o %
VD5 0.47u HV2 1%
HV1 12
RT_IN2 13%
L MX_EXT 14
— C78 CE 2
Voo 047u MX_INT 150
MX_GND
AC1 u
e “”7 GND c79
e, AC2 4N 120k
h VD7|Ks680 N 0.47u
"POWER" Line
Puc.7. Cxema 0J10Ka U TAHUSA.
IN i 3 out N H—>
us +15V
[a)
z
BZX55CV1 LM7812

shunt O sW12

7

sw2 LD-ON
\C

c20ll220 |

VT12

N\
R29 2M

+15v<

BZX55C16
IRF9520

C22|[100
i

CurMon

R26 510

KP103L1

VD13
+15v R163
® 1N4731
J K1-3
VT11 K
R 5P14.7A
N

443 (R185, swa
750 15y, 10k(POZ3) N\ i Shunt
3.9k
u7B P
N ower meter J44
TLO72
swi14
A4 LD-ON VD14
PD_MON
KD522

+15V

Puc.8. CxemMa HCTOYHHKA TOKA.
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Puc.10. Cxema KOHTpoOJLJIepa TeMIePaTYpPbl KOPIYca ONTHYeCKO#i TOJIOBKH.
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Puc.11. Cxema reneparopa TpeyroJbHOro CUrHajia.
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Puc.12. Cxema BbICOKOBOJIBTHOTO YCHJIUTEJSA.
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O0mme pexomenaanuu no s3xcniayaranun ECDL-6725R.

1. He nbiTaiiTech M3MEHUTh HACTPOIKY BBIXOJHOTO oObeKkTHBaA. B ciydae nerpamanuu
JIa3€pPHOI0 U0JIa €IMHBIN MOYIIb 11012 U O0BEKTUBA JOKEH 3aMEHSATHCS LIEIUKOM.

2. He HapymaiiTe mocnenoBaTeIbHOCTh BKIIFOUCHHS U BBIKITIOYCHUS JIa3epa.

3. He monmxkaiitTe TemmepaTypy Ja3epHOTO AMOJA HW)KE TOYKH POCHI, 3TO MOXKET
IIPUBECTU K JErpajlallud Ja3epHOro auvozaa. Temmeparypa Ja3epHOro AMOAA MOXKET ObITh
oneHena u3 TKC (TemmepaTypHbIii KOAPPUIUEHT COIIPOTUBIICHHS) TEPMUCTOPA:

TKC =-4%/°C.

4. Hcnonp3yiiTe ONTUYECKUN H3OJISATOP U YCTPAHEHHUS MAapa3sUTHBIX OTPAXKEHUI
o0OpaTHO B jasep.

5. Crnenyiite 30i0TomMy mpaBuiay. ECDL kak 4acTh 3KcIiepUMEHTATbHOW yCTaHOBKH

AOJDKCH BKIIIOYATHCA IMOCIICAHUM U BBIKITIOYATHCA IICPBBIM.

Coenynduxanus.

1. JlnvHa BOJTHBI 670.9 am

2. BbIxoaHAas MOIIHOCTH

@ 85 MA 10 MBT
@ 90 MA 15 MBT
@ 102 mA 20 MBT
@ 107 mA 25 MBT
@ 120 mA 30 MBT
3. Jlmama3oH HeNpepBhIBHOM MEPeCcTpOKN
by PZT only 5ITnh
by PZT+LD current 15T
4. Jluana3oH rpy0oil nepecTpoiiku + 2 HM
5. Ionsapuszanus JIMHEWHAs BEpTUKAIbHAs
6. Ily4ok swanTHYeckuit 5 1.5 Mm?
7. TloporoBblii TOK 70 MA
8. Pabouwmii Tox 120 MA
9. MakcumanbHbIH pabouuii TOK 130 MA
10. BenmnumHa TepMOCOTIPOTHBIICHHS 11.5 xOm
11. Pa3Mepbl ONTHYECKOW TOJIOBKU 51" 46" 35 mm®
12. Bec onTHYeCKOW TOJOBKU 245t
13. Pa3mepsI Oi10Ka yrpaBieHUs 245 200" 55 mm®
14. Bec Gnoka ynpaBiaeHHs 1.2xr
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