TexHu4eckoe oNMcCaHue u PYKOBOACTBO I10 3KCILIYaTaAllUH

JIMOTHOT O Jia3epa ¢ BHemHUM pe3onaTopom ECDL-6725R (S/N 111950)

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)
npocBeTIeHHOTo JazepHoro auoaa RWE-0670-00703-1000-SOT02-0000 (S/N AH-57447) u
kosutmmupytoriero oosextrBa (Na = 0.55; f = 4.51 mm; BeixoaHas aneprypa — 4.9 mm);

TEPMOIIEKTPUICCKUIT MUKPOXOJIOTHIbHUK (1eMeHT [lenbThe);

tepmonatyuk (tepmuctop 10 kOM), yCTAHOBJICHHBIH B KOPITYCE ONTHYECKOW TOJIOBKU
BOJM3H XJ1a/I0TIPOBOJIA;

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

bE303JIEMEHT (1103.7), MPUBOIAIIUI PhIYar B JIBUKEHHE.

Kopmyc masepa (mo3.l) cinykuT B KadeCTBE Kapkaca IS BCEX ONTHYCCKHX U
MexaHndeckux komrnoHeHToB ECDL. UToObl 0JJHOBpEMEHHO O0ECIIeYHTh XOPOIIHMHA TETJI0BOM
KOHTaKT M HAJISKHYIO 3JICKTPHUYCCKYIO H30JISIIHUIO JIA3EPHOTO AUOA MO OTHOIICHHIO K KOPITYCY
Ja3epa, €ro XJaJaolpoBOJ KPEMUTCS TEPMOKICEM 4Yepe3 TEIIOMPOBOISIIYI0 KEepPaMHUKY.
[TmactukoBast kpeimka ECDL 3ammmaer onTtwdeckuid pe3oHATOpP OT IMBUTH, TEIUIOBBIX M
aKyCTHYECKUX BO3MYyIICHUH. OCHOBaHHE ONTUYECKOW TOJOBKH MMEET ¢ OOKOB MPOJOJIbHBIC
naspl IS €¢ YCTAHOBKU Ha onTHYECKUi cToJI. CleayeT MPUMEHSITh TaKOi MOHTaX ONTHYECKOM

T'OJIOBKH, ITPHU KOTOPOM o0OecrieynBacTCs XOpOHII/II\/’I TEIJIOOTBOJ OT €€ OCHOBAHMA.



Onrtuyeckuil pe3oHaTOp IMepecTpauBaeMoro Jjasepa (OpMHpYeTCs 3aJHEH TI'paHbIo
JIa3epHOT0 JM0/Ia, UMEIOIIEH BBICOKUIT Ko duimeHT orpaxenus (90-95%), u nudpakiimoHHOM’
pemetkoit (2400 mwm™), ycramoBneHHOH B cxeme JIuTTpoBa. Pemerka ykperieHa Ha
TOPU30HTAJIBHOM Bally, IIOJIOKEHHE KOTOPOro M oOIpenenseT TpedyeMoe HalpaBiIeHUe
Iudpakuuu JgazepHoro Imydka. IIpe3osneMeHT, TonKaromMil pelyar ¢ AUQPaKIHOHHON
pELIETKON, U3MEHSET OJJTHOBPEMEHHO U YroJl MaJIeHus Jydya Ha pelieTKy, U JUIMHY pPe30HaTopa.
DT0 MO3BOJIET PACIIMPUTh JMAINIa30H HENPEPHIBHON MEPECTPOUKHU YacTOThl U3yueHus. ['pybas

nepecTpoiika J1a3epHoil [UIMHBI BOJIHBI OCYIIECTBIIAETCS MPEIIM3HOHHBIM BUHTOM (1103.6).
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Puc. 1. Onrnyeckasi rojioBka (BUJ CBepXy NpH CHATOW Kpblmke). 1 — kopmyc
ONTHYECKOHN TOJIOBKH; 2 — XJIAJOMPOBOJ] Ta3epHOro AN0a; 3 — eIUHBIA MOAYIb Ja3epHOTO
JMo/ia ¥ KOJUIMMHpYyomero o0bekTuBa; 4 — nudpaknroHHas pelieTka, yKperuieHHas Ha
TOPU30HTAIBHOM Bally; 5 — BepTHKAIBHBINA QUKCHPYIOIINI BUHT M2, 6 — rOpr30HTAIBHBIH
toctupoBouHbiii BUHT M3x0,25; 7 — nbe3oaneMenT; 8 — pasbem DHS-15F; 9 — nonBskHbIiH
pblyar.

To4HOE MPOCTPaHCTBEHHOE COTJIACOBAHKE MAJAIOIIEH Ha PeIeTKy U qudparupoBaHHON
BOJIH KPUTHYECKU BAXKHO JUIS TTOJTy4CHHS BBICOKOW KOTEPEHTHOCTH M 3HAYUTEIHHON MOITHOCTH
B BBIXOJHOM wu3nydeHun sazepa. ECDL-6725R He wumeer MmITaTHBIX pPETYIHPOBOK IS
HACTPOMKH B3aWMHOTO ITOJIOKEHUS Ja3epHOTO JIM0/a U KOJUTMMHUPYIOIIEro 00ObEeKTHBA, a TaKiKe
IUIsS. FOCTUPOBKH JIa3€pHOTO ITTydKa B BEPTHKAIGHOM HAMPABICHWH. JTH BaXXHBIE YCTAaHOBKH
TpeOYyIOT Cephe3HOTO HABBIKA M BBIMIOJIHEHBI MTPEIBAPUTEIILHO Ha COOpPOYHOM CTeHIe. B ciydae
HNOBPESXKACHHUS WM JETPAjalliyd JIa3epHOTO [HOAA MOyl JUOJa M KOJUIMMHUPYIOIIErO
00BEKTHBA JIOJKEH 3aMEHSTHCS ISITHKOM.

B ornuune OT IOCTHPOBKM KOJUIMMHPYIOLIEro OOBEKTHMBAa HEOOJbIIasl MOJCTPOMKa
Ja3epHOTO JIyda B BEPTHKAJIBHON IUIOCKOCTHM BO3MOJKHA M TIOCIE JAEMOHTaXa ONTHYECKOU
TOJIOBKH CO COOpOYHOro creHaa. ['opu3oHTaIbHAS 0Ch (TOPU30OHTAIBHBIN BaJl) TUPPAKIIMOHHOM
PEIIeTKH YCTAHOBJICHA B IIAHTOBOM 3a)XMMe. L[aHTOBBIN 32)KUM (UKCHPYETCS TN OTITyCKaeTcs,
KOTJ]a BEPTUKAIbHBIA BHUHT (1103.5) 3aKpydnMBaeTCs WM BBIKPYYHBAETCS COOTBETCTBEHHO.
Crnerka acCHMMETPHYHBIN 3aXBaT IIAHTH MPUBOJIUT K MPOBOPAYMBAHUIO TOPH30HTAIHHOTO Baja
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npu 3akpyuuBanuu BuHTa 5 (Puc.l). 3akpyumBaHue (QUKCHUPYIOIIETO0 BHUHTA MPUBOJIUT K
CMEILEHHIO JIa3€pHOT0 Jyda BBEPX, BHIKPYYMBAaHUE cMellaeT Jiyd BHU3. He ciexyer Bpamars
¢puxcupyomumii BUHT 0oJiee yeM Ha 4eTBepTh o0opora! B mpoTUBHOM cilyyae OH MOXET
OBbITh IOBPEXK/IEH, WK TOPU3OHTAIBHBIN Bajl OyJIeT NOJHOCTHIO OCIIa0JIEH.

Eciu TpebyeTcs 3HaunTeNIbHOE CMELICHNE JIa3€PHOTO JIyda B BEPTUKAJIbHON IJIOCKOCTH,
TO CIIeAyeT BOCIO0JIb30BaThCA [1-00pa3HbIM NIIMIEBBIM KIIIOUOM M3 PEMOHTHOIO KOMILJIEKTa
(Puc.6). s ycTaHOBKH JTAHHOTO KIIFOYa B TOPIC FOPH30HTAIBHOIO Baja MMEETCS IUIHIEBOM
ma3 ¢ pe3pOoBBIM oTBepcTeM MI1,6. Ilpu oTmymeHHOM (QUKCHpyOIleM BHHTE 6
TOPU30HTAJIBHBIN Bajl Bpariaercss cBoOoaHo. locne ycraHOBKM Bana B TpeOyeMoe MOJI0KEHUE
OH MOXET OBITb BHOBb 3aKaT C YYETOM YIOMSIHYTOTO BBIIIE€ BpAalllEHUS Bajla MPH 3aTSKKE
(UKCHPYIOIIEro BUHTA.

Kak mnpaBuio, BBIXOJHOM Iy4yoK Jiazepa acTUrMaTHYEH. OTO CBSA3aHO U C €ro
AIUIMOTUYHOCTBIO, W C THUIIOM BOJHOBOAa cTpykrypbl LD. IlosTomy wuHorma nambonee
s dekTUBHAsE onTHYECKass oOpaTHasi CBSI3b JIOCTHIaeTCsl MPHU ClIerka CXOJSLIeMCs Iy4YKe, T.€.
HesHa4MTeNbHas cxomuMocts (~2 10°) asepHOro Iydka He O3HAYACT HENPABHIBHOI

I0CTHPOBKHU KoyummMaTtopa ECDL.

BJiok vyiipaBJieHus.

brnok ympaenenus (ULDC2907 — a universal laser diode controller)
YCTaHABJIMBAET TOK JIA3epHOTO JHOJa, TEMIIEpaTypy KOpIryca ja3epa M JUIMHY BHEITHEW 4acTh
Ja3epHOTO  PE30HATOpa C TOYHOCTBIO, JOCTATOYHOW ISl  JOCTHXKEHHUS TpeOyeMBIX
xapakrepuctuk ECDL-6725R. ULDC2907 B kauecTBE OINIMN MOYKET HMETh JIBA HE3aBHUCHMBIX
koHTypa Tepmocrabmiuzaiuu (LD u CASE mis monenn ULDC2907D). B npencraBieHHON
moenu npubopa ULDC2907SH aktuBupoBaH Tosbpk0 oauH u3 HuX (LD). Tarke Mozaens 610ka
ympaBinenuss ULDC2907SH wumeer B cpaBHeHuum co crangaptaeiM  ULDC2907S
JOTIOJTHUTEIBHYIO OIIWI0 CHHXPOHHOTO CKAHUPOBAHHS JIBYX IBE303JIEMEHTOB, KOTOpas
MO3BOJISIET TIOJaBaTh MEPEMEHHBI CHTHAJl OJMHAKOBOW (a3bl, HO Pa3HON aMIUTUTYAbI Ha IBa
HE3aBUCUMBIX  Ibe3ouieMeHTa.  OTHOCHTENbHAass  aMIUTUTya  JBYX  IbE303JIEMEHTOB

peryimapyercs TpumMmepoM R161, pacmosiokeHHBIM 10,1 KPBIIITKO# OJI0Ka yIpaBIeHUS.

AmnanoroBbslii 070K MUTaHUS 0oOecreunBaeT BCE HANpPSDKEHUs, TpeOdyemble i paboThl
AJIEKTPOHHBIX Y3JI0B: cTabuim3upoBanHbie +15B, +70B, 5B u Hecrabmim3upoBaHHbIe +6B.
[Tox kpeilikoit O10Ka yrnpaBiaeHHUs PSAIOM C CETEBBIM Pa3beMOM PACIOJIOKEHbI TP THE31a JUIs
IUIaBKUX CETEBBIX MpenoxpaHuTenell. OHO THE3/10 COOTBETCTBYET MEPEMEHHOMY HAIPSKEHUIO
cuioBoii cetm 240B, npyroe — Hanpsokenuto 220B, Tperbe — HampsbkeHuio 117B.

EnuHcTBeHHbII NnpeaoxpaHuTe/Jib HOMHUHAJIOM 16 A J0JI2KeH ObITh YCTAHOBJICH B
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coorBeTcTBYIOIIee THe310! Jlomonuutenbhpiii npenoxpanuresnis B 100 MA (F1 Ha Puc.7)
3allIMIIAET BBIXOJ BBICOKOBOJIbTHOTO OJIOKA MHUTaHHS OT CIy4alHOrO 3aMbikaHus. J[jis Toro
4TOOBI CHATH KPBIIIKY OJIOKA YIpaBJICHHS, CICAYET BBIKPYTUTh YETHIPE BHHTA C €0 BEpPXHEU
CTOPOHBI.

[lepennsis maHenp OJOKa yIpaBJICHUS pa3JielieHa Ha HECKOJIBKO (DYHKIIMOHAIBHBIX 30H,
otpaxaronux pabory ucrounuka roka (CURRENT), koutposuiepos temmeparypsl (THERMO),

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

B 30ne CURRENT pacmonosxeHs! IUppOBOH HHIUKATOP, PYKOSTKHA YCTAHOBKU YPOBHS
toka nasepHoro guona (LEVEL), amrumutrymsl ckanupoBanusi Ttoka (SWEEP) u ypoBus
orpanuyenusi Toka (LIMIT). Bensiii cBeToamon, pacroyioxeHHbId Haj pykositkor LEVEL,
32)KUTACTCSI TP JOCTIKEHUN YPOBHSI OTPaHWUYEHHS TOKa. MaKcHMalbHOE 3HAYSHHE TOKa JJIS
ULDC2907S cocraBmsier 6onee 180 MA. IlomHblii pa3zMax CKaHHMPOBAaHHS TOKA COCTABIISIET

YETBEPTh OT MAKCUMAJIBHOTO 3HaYCHUs ToKa (~45 MA).
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Puc.2. Bua ciepenu u c3aau Ha 0JIOK yIpaBJIeHUsI.

BeTpoeHHbIi TeHepaTop TPEyrojabHOTO CHUTHAIa MOXET MOJIYJIHPOBATH TOK JIA3€PHOTO
avona Ha cereBoil vactote f u ee cybrapmonukax f/2, f/4, f/8. Jlns ycTaHOBKHM 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, yacrora f/2 (r.e. 25 'l mma Espomsr m 30 I'm must CIIA)
npenycranoBierna B ECDL-6725R. Jlns ckaHupoBaHMs JIa3€pPHOM JJIMHBI BOJIHBI MOTYT
UCTIONB30BAaThCs M 0oJiee BBICOKME YaCTOTHI, €CIIM CKOpPOCTh CKAHMPOBAaHUS BaXKHA, a
JOTIOJTHUTEIBHBIMA  OCIMJULALUSAME BOJIM3M TOYEK IMOBOPOTA HAINPABIICHUS CKAHUPOBAHUS

MO>KHO IIPEHEOpEYb.



[TockonbKy TpEeyrojbHBI CUTHAN YIPaBJIECHUS TOKOM MHKEKUMM U HampsbkeHuem PZT
dbopMupyeTcss U3 MEPEMEHHOr0 HAINpPSHKEHMsI CHUIIOBOM CETH, TO Pa3HOCTh (a3 3TUX JBYX
MIEPEMEHHBIX CHUTHAJIOB IOCTOSIHHA. OJTO MO3BOJISIET MHUHHMMU3HPOBATh BIIMSHHE CETEBBIX
HABOJIOK IIPH PErHCTPALMU ONTUYECKUX U DJIEKTPUYECKUX CUTHAJIOB.

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

BCJIE/ICTBUE CIIyYalHbBIX MTEPETPY30K M0 TOKY.

B 3ome THERMO pacnonoxkeHsl  JBa  TOACTPOCYHBIX  CONPOTHUBIICHHS,
ycTaHaBiuBalomux Ttemreparypy BHyTpenHero (LD) wu Buemnero (CASE) koHTypoB
TepMocTabmin3anuy. Bpamienue no 4acoBoil cTpesike MPUBOAUT K YBEJIMUYEHHUIO TEMIEPATYPHI
KOHTPOJHUPYEMOro 00bekTa. JIByXIBeTHblE CBETOAMOJbI HAJ TPUMMEpPAaMH OTPaXKAIOT
COCTOSIHME COOTBETCTBYIOIIEH TepMmocTabunu3armu. OTCYyTCTBHE KaKOTro-TMOO CBETa B 30HE
THERMO cBuaetrenscTByeT 00 YCTAaHOBJIICHUH TPEOYEMBIX TEMIIEPATYp Ja3e€PHOTO JTHOa WU
KOpIyca ONTHYECKON TOJIOBKU. 3€JeHBbIH IBET CBETOAMO/a HHPOPMUPYET OO0 aKTUBHOM
OXJXJIEHUM  COOTBETCTBYIOLIETO  O0bEKTa, T.6.  BHEUIHSS  TeMmIeparypa  BbIIIE
MIpelyCTAaHOBJIEHHON Ui JaHHOro oObekTa. KpacHbIil LIBET cBeTOAMOJa MHIUMIUPYET HArpeB
(BHewIHsS TemIiepaTypa HIbKe npeaycraHoBieHHOH). Ceromuoabl B 30He THERMO Taxoke
rOpsT KPacHbIM, €CJIM ONTHYECKAasl FTOJIOBKA pa3beMHEHa ¢ OJI0KOM YIpaBJICHHUS.

Kuonka B 306 THERMO mnepexmodaer mudpoBoil TUCIUICH W3 peXUMa H3MEPEHUs
TOKa JIa3epHOTO JMOJia B PEXKHM H3MEpPEHUs] BEJIMYMHBI CONPOTUBIICHUS, 3aJIal0LIEero
TeMIleparypy ja3zepHoro auoza. Ilpu HakaTum Ha Hee MUCIUIEH MMOKa3bIBAaeT 3HAUEHUE TaHHOTO

COIIPOTHUBJICHUA B KHJIOOMaAX.

B ¢yskuumonaneHoit 30He PZT ycTaHOBJIEHBI PYKOATKH PETYIUPOBKU aMILTUTYAbI
nepemenHoro (SCAN) wu mnocrosaaoro (OFFSET) wampsokeHusi, 10JaBaeMoro Ha
nbe30a1eMeHT. CHUrHan MOJIYJISIUHM, IO0JaBa€Mblii Ha BXOJl BBICOKOBOJBTHOIO YCHJIUTEIS,
MoJI00eH CHUTHaly, [OJaBaeéMOMY Ha BXOJ HMCTOYHMKa Toka. OTHocutTenbHass (aza ITHX
CUTHAJIOB BbIOpaHa TakuM 00pa3oM, u4TOObI pealn30BaTh COTJIACOBAHHBIE H3MEHEHHUS TOKa
JIA3€pHOr0 JAMOJAa M JUIMHBI JIa3€PHOIO pPE30HaTopa. OTO IMO3BOJISIET PACIIMPUTH JAHAIa3oH
HEIPEPBIBHOM NEPECTPOMKHU YAaCTOTHI BBIXOJHOTO M3JIY4EHHMS Jlazepa. MakCHMalbHBINA pa3sMax
CKaHMPOBAHMUS The30IeMeHTa cocTaBiseT okoso 30 BoabT. Hanbompimas nmepecTpoiika JUTHHEL
pe3oHaTopa Jlazepa JOCTHTAeTCs MPH IMOJHOCThIO BBeneHHOUW pykosTke SCAN W moJioKeHUH

pykositku OFFSET BOmu3m cpennero.

B 30ne LD Haxonsgrcs TymOnep pa3sMmblKaHHs IIyHTa JIA3€pHOTO AMOJA M MHIUKATOP

COCTOSTHHS 3TOTO IIyHTa. PEKOMEHIyeTCs JIepKaTh JIa3ePHBINA O] 3aKOPOUYCHHBIM (CBETOAMO/T
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MOTallieH) B MOMEHT BKJIIOUCHHs OJIOKa YIPaBICHUS M JIO YCTAHOBJCHHUS CTAIlMOHAPHOTO
COCTOSIHUSL 000MX KOHTYpoB TepMmocrabmnuszaiuu. Korma tymb6nep LD mnepeBoautcs B
cocrosane OPEN, cBeroamoa 3aropaercss 3€JIGHBIM, W BEJIUYHHA CONPOTHUBIICHHS,
3aKOpAYMBAIOIIETO BBIBOJIBI JA3€PHOIO JMOA, TNIABHO U3MEHSETCS ¢ BeJIMYMHBI nopsaka 4 Om
70 BeMWYUHBI B ecaTku MOM, pa3mbIkasi JJa3epHBIA MO U 3aIIMIIas ero oT OPOCKOB TOKa B
MEepPEeXO/IHbIX mpoleccax. Takke HIYHT 3alluIlaeT OT MEeperpy3oK Ja3epHbId AUOJ IpU

aBapUITHOM MCUE3HOBEHUU JIF0O0TO U3 MUTAIOIINX UCTOYHHUK TOKA HanpspkeHui 15 B.

Ha 3anneit manenn ULDC2907SH ycraHOBIICHBI:

CETEBOH pa3beM C BHIKIIIOUATEIIEM,

pa3beM IMOAKIFOUYCHHUS ONITHYECKOH roIoBKH K Oyioky yrpasienus (DHR-15M),

BXOJIHO# pazbeM s BeicokouacToTHOH (10 50 k') Momymsiuu Toka (MOD),

BXOJIHOM pa3beM BHEIIHero yrpasisitomiero curuana (EXT),

nepekiovatens ynpasisomux curaanos (EXT-INT) u

BBIXOIHOM pa3beM cunxponmsanuu (TRIG).

B nonosxennu INT mepexitogarenst ympasisiiolinx CUTHanoB Ha pazbeM T RIG nomaercs
TPEYTOJIbHBIA CUTHAI pazMaxoM 8 B ¢ BbIX0/1a BCTPOSHHOTO reHepaTopa, KOTOPBIA MOXKET OBITh
WCTIONb30BAaH ISl CHHXPOHM3AIWU BHEIIHUX YCTPOMCTB. J[si TOTO YTOOBI KOHTPOJIMPOBATH
BbIxonHble mapamerpsl ECDL-6725R BHEmHMM CHTHAJIOM, TEpEKIIOYaTeNb YIPABISIOMINX
CUTHAJIOB JIOJDKEH ObITh ycTaHOBJEeH B nosioxkeHne EXT. B aTom ciyyae BbIXOJ BCTPOEHHOTO
reHepaTopa OTCOENWHSETCS OT BXOJOB MCTOYHHKA TOKAa M BBICOKOBOJBTHOTO YCHIIMTENS, Ha
KOTOpBIE, Kak 1 Ha pazbeM T RIG, momaercs Terneps BHEITHHIA 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 nonoxxenue pykostok SWEEP u LEVEL. Onu nomkHb! OBITE B KpaitHEM
JIEBOM TOJIOKEHUH.

3. Tloncoenuunts cereBoit muyp Kk SASEMJIEHHOM poserke. BrimounTh cereBoit
TymOJep, paclojoXEeHHbIH Ha 3aJHEW MaHeNHu, M MOJO0XKIaThb JO MOMEHTAa YCTaHOBJICHHS
CTAllMOHAPHOI'O TEMIEPATYpPHOI'O PEXMMA JIA3€PHOTO IUOJAa U KOPIyca ONTUYECKON TOJIOBKHU
(cBetommoel B 30He THERMO n0/mKHBI TOTaCHYTH).

4. Pa3oMKHYTH BBIBOJBI Ja3epHOro amoma TymOmepom LD-OPEN wu ycraHoBHTH
pPEKOMEHAYEeMbIH YPOBEHB TOKA.



Boixiawuyenue ECDL -6725R.

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

3. BEIKIIIOUUTH OJIOK YIpaBICHUS CETEBBIM TYMOJIEPOM.

IlepecTpoiika yactorbl ECDL -6725R.

Mexanmnueckas cradmibHocTh ECDL-6725R nmoctaTo4HO BBICOKA, YTOOBI COXPAaHSATH
BBIXOJIHBIC TIapaMeTphbl Jia3epa B TEUYCHUE HeNeNlb. TaKk YTO PEeryInpoBKa TOKA WHXKEKIIUU
JA3epHOTO HOJa W HANPSHKCHHUS Ha THE302JIEMEHTE SIBISETCS AOCTATOYHBIM CPEICTBOM JIJIS
TOYHOIM HACTPOWKHM Jia3epa Ha JKEIaeMylo JUTUHY BOJIHBI (HAmpuMmep, UTUHY BOJHBI AaTOMHOTO
nepexoaa). Opmnako yxymamenue xapaktepuctuk ECDL  (yBenuueHuwe MOpPOroBOro TOKa,
YMEHBIICHHE BBIXOAHON MOIIHOCTH M JHMAalla30Ha MEPeCTPORKH YacTOTHI, CIadoe I0/IaBJICHHE
OOKOBBIX MOJI, BO3pacTaHHUEC aMIUTUTYJHOrO IIymMa) MOXET CBHACTEIbCTBOBATh O
HEO0XOIMMOCTH TIOABIOCTUPOBKU BHEIITHETO PE30HATOPA.

Cnenyromnye dKCIIEpUMEHTABHBIE JTaHHBIE omuchiBaoT paboty ECDL-6725R u moryt

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

Turning point
<—— of'the triangular wave
1=100 mA, P=15mW

Output power

L1, ) L
Time

PI/IC.3. 3aBI/lCI/lMOCTL BLIXOJIHOﬁ MOIIIHOCTH ﬂasepa 0T TOKA MHXKCKIIUU. TOK na3epHor0

anoga Moz[ynnpyeTc;[ CI/IMMeTpI/I‘IHBIM TpeerJ'IBHbIM CUTHAJIOM. 33BI/ICI/IMOCTB CHATA HpI/I

IOCTOSIHHOM  HAIIPpSPKCHUMW Ha  IIbE303JIEMCEHTE. Hwxusas KpuBad — IIPOIYCKaHHC
KoH(pokanbpHOro nHTEepdepomerpa @adpu-Ilepo ¢ obmacTbio cBoboaHON Auctiepcun 3 [T,

Ha pucynke 3 moka3ana BarT-ammepHas xapakrepuctuka (BTAX) ECDL-6725R, T.e.
3aBUCHMMOCTh BBIXOJIHOW MOIIHOCTH Jia3epa OT TOKAa WHXEKIuMu. [Ipu  BpamieHuu
IU(PAKIUOHHONW PEIIeTKH B IUIOCKOCTH JU(PAKIUU MPOUCXOAUT H3MEHEHHE B3aMMHOTO

PacMoJIOKEHUs [0 YaCTOTE KOHTYpa CEJIEKTUBHOCTU U(PAKIMOHHON PEIIeTKH, MOJ] JIa3€pHOTO
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muona (codctBenHbix Mon) u mox ECDL (Buemnux 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  TPEYroJIBHOIO — CHUTHaia, IO KOTOpPOMY  TakKke
CUHXPOHM3UPYETCS pa3BepTKa ocuuiorpada, TMHEHHO BO BpEMEHH YBEJIIMYUBAET U YMEHbBIIIAET
TOK JIa36pHOrO JHMOJAA, a COOTBETCTBYIOLIEE M3MEHEHUE BBIXOJHONH MOIIHOCTH Ja3epa
peructpupyercs (poronpueMHUKOM. lIpakTHuecku TOpU3OHTAJIbHBIE YYAaCTKH B OCHOBAaHUM
OCLIMJIJIOIPaMMbl COOTBETCTBYIOT JIOIIOPOrOBOMY pexuMmy jazepa. C MOSBICHHEM T€HEpaluu
BBIXO/IHAsl MOIIIHOCTh MOHOTOHHO HAapacTaeT ¢ POCTOM TOKa (HCKJIFOUasi 30HbI IEPECKOKOB MOJI).
W3meHeHne TOKa HakKaukd JIAa3epHOTO JHMOJAa BBI3bIBAET COOTBETCTBYIOIIME BapHalUU
TEMIIepaTypbl M IOKa3aTelsis MPeJOMJICHUS YCWIMTEIBbHOM cpeibl, YTO BEIET K H3MEHEHHIO
ONITUYECKOH JUTMHBI THOJa W B 1eioM JuinHbI pe3onartopa ECDL. PerymsipHbie pe3kue ckauku
Ha BTAX 00yciioBiIeHBI II€peCKOKaMu IO MOJIaM BHEILIHEro pe3oHaropa jazepa. Hackoibko
MEHSETCSl YacTOTa JIa3epHOM MOJblI MPU CKAHUPOBAHWU TOKA, MOKHO YBHUJAETH C IOMOILbIO

KOH(OKAIBFHOTO HHTepPepomeTpa (HUKHsIsA KpuBas Ha Puc.3).

i

Time
PI/IC. 4 3aBI/lCI/lMOCTI) BLIXOILHOﬁ MOIIIHOCTH ﬂasepa oT Haﬂpﬂmeﬂl/lﬂ Ha NMbE303JIEMEHTE

(Bepxmsisi kpuBas) mpu moctossHHOM Toke LD. BHU3Y (CuHssS KpuBas) — mpoIycKaHue
KoH(pokanbpHOro nHTepdepomerpa @adpu-Ilepo ¢ obmacTbio cBoboaHON Auctiepcun 3 [T,

Kak npaBuio, IOCTHPOBKY JIa3epPHOI0 IY4YKa BJI0Jb aKTHBHOH oOugactu JI/{
(pery/MpoBKa BepTHKAJLHBIM (PUKCHPYIOIIUM BHHTOM — 103.5 Puc.l) MoxkHO cuuTaTh
ONTHUMAJILHOM NPHU JOCTUKEHMH MUHUMAJILHOTO 3HA4YeHUsI IOPOroBoro Toka. OaHaKko npu
HcnoJb30BaHuM Ja3epHoro auona Eagleyard Photonics SIN AH-57447 muHuMAaNbHBII
nopor coorsercrByeT B030y:xkaeHur0 TEMo; moabl. [lo3Tomy, mojiyuyuB MHHUMAJIbHBII

NOPOT TeHepaliH, CJIeyeT OTCTPOUTHLCS OT HEro BEPTHKAIbHbIM BUHTOM (103.5 Puc.1) 1o



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

TOK MO’KeT BbIPAcTH Ha BeJu4uHy 10 10 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>=110mA

=124 mA
P=26 mW

Output power

0 L_J\_...

Time

Puc.5. 3aBucumoctr MomHoctH ECDL-6725R (BepxHsisi KpuBas) H NPONYyCKaHHe
KOH(}oOKAILHOro MHTepdepomerpa (HIKHSS KpHBas) NMPU CHHXPOHHOM CKAHHPOBAHMH
NMbe303J1eMEHTAa H TOKA HAKAYKH.

[IpuBeneHHbIE OCHMILIOTPAMMBI IEMOHCTPUPYIOT XOPOIIMH KOHTPACT MOJ B AUana3oHe
ckaHupoBaHusg. OJHAaKO JIOMYCKaeTcsl, YTO NPU HMHBIX 3HAUYEHUAX TOKAa WJIM HaIpsDKEHUS Ha
[Ibe30KepaMuKe BONMM3M 00JacCTH IEpPECKOKAa MOJ| CHEKTPalbHOE KayeCTBO BBIXOJHOIO
U3JTyYEHUS] MOXKET YXYALIAThCS BCIEACTBHE KOHKYPEHIIMH MOJI, MPUBOJALIEH K U30BITOYHOMY
aMIUIMTYTHOMY IIyMY B MOIIHOCTH MW CHM)KEHMIO KOHTpPAacTa TIHMKOB IPOITyCKaHUs

uHTepPepomeTpa.



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
YMEHBIIEHUIO IOPOrOBOT0 TOKa. [Ijisl 3TOro MArko noHa)kXMMarth Ha pblyar 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
[IpaBWJIO, BPALIEHUS HA HECKOJbKO TPaJyCOB JOCTATOYHO JJIsi BOCCTAHOBJICHHS PEXKHMOB
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.

TecT-NMPOTOK0J JIA3€PHOI0 JU0/1A

Part-No.. EYP-RWE-0670-00703-1000-SOT02-0000 Serial No.: AH-57447
P-U-l Characteristics
0.6 __64 _25

0543 T, =200¢C / 5 I P-U-I characteristics and spectrum are measured below

048 7 T il o F o threshold without feedback from an external cavity
S o4 3—m"""" E etk 4 S resonator. Laser parameters are not applicable in
E 3 = o L = "
o 0363 : 5 E 152 this setup.
& 03] F s E g‘
S ] E of, ©
g 0247 Era 2F1 3

0.18 3 E _&f

0123 E ' ‘Los

006y -~ =08 L

L5 cadl : Lo
0 20 40 60

current | [mA]

For maximum ratings and proper operational conditions please refer to the corresponding datasheet.

laser emission

=T ] T L LT e ==

T
640 648 656 664 672 680 688

power spectral density [a.u.] 10 dB/di

wavelength [nm]
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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

@ 90 MA 10 MBT
@ 100 mA 16 MBt
@ 110 mA 20 MBT
@ 120 MA 27 MBT
@ 130 MA 34 MBT
3. Jlmama3oH HeNpepBhIBHOM MEPeCcTpOKN
by PZT only 10T
by PZT+LD current 30T
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 140 MA
10. BenmnumHa TepMOCOTIPOTHBIICHHS 11.5 xOm
11. Pa3Mepbl ONTHYECKOW TOJIOBKU 84" 76" 40 mm®
12. Bec onTHYeCKOW TOJOBKU 245t
13. Pa3mepsI Oi10Ka yrpaBieHUs 245 200" 55 mm®
14. Bec Gnoka ynpaBiaeHHs 1.2xr
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