TexHu4eckoe onNMcaHue u PYKOBOACTBO I10 3KCILIYaTallud TUOAHOIO0 Ja3epa

¢ BHemHUM pe3onaTopom ECDL -8150R (S/N 062283)

Huonmueni nazep ¢ BHemHHM pe3oHatopom ECDL-8150R sBisiercs HCTOYHHUKOM
[IEpeCTPauBaEMOro BBICOKOKOTEPEHTHOTO M3JIy4YeHHs] B BUIUMONH 00JacTH ONTHYECKOIO
criekrpa. LlenTpanbHas amuHa BOJTHEI pabodero auana3zoHa pasHa 807 um. [lpu 3ToM BOo3MOKHA
ee OTCTpoiika Ha 4 HM, KaKk B KOPOTKOBOJIHOBYIO, TaK U B JUIMHHOBOJHOBYIO CTOpOHY. Jlazep
MO>KET UCIOJIb30BaThCS B METPOJIOTHH, CIEKTPOCKOIIUH, UHTEPPEPOMETPUH.

ECDL-8150R cocTouT M3 ONTHYECKOHW TOJOBKHA M AJIEKTPOHHOTO OJIOKa YIpaBJICHUS,
KoTophle coenuHstoTcs kKabenem VGA tuna. CranpaptHas JumHa kabens cocraiser 1,8 wm.
brok ynpaBieHusi 10JKEH MOAKIIOUATHCS K CETH MEPEMEHHOr0 HampsKEHUsS Yepe3 PO3ETKY,
MMEIOIYI0 KOHTaKT He3aBHMCHMOIO 3a3eMileHUsl. OnrTuyeckas roJIOBKa IpPH IMPaBUIBHOM
MOAKIIIOUEHUH 3a3eMJIEHa, OJHAKO CIEAYeT YYUThIBaTh, YTO B COCTaB ONTHYECKOM T'OJIOBKU
BXOJIUT MTbE303JIEMEHT, MuTaeMblii HanpsokerreM 60 B. TIpu cHATON KpBIIKe BOZMOKEH JIOCTYII

K €TI0 KOHTaKTaM.

OnTuyeckasi roj10BKa.

B cocraB ontuueckoii rosoBku (Puc.l) BxomaT:

xaagonpoBoa (M03.2) ¢ YCTAaHOBJACHHBIM B HEM €IUHBIM MojayieM  (103.3)
pocBeTIIeHHOTo Jiazeproro auoaa Innolume GC-800-40-TO-100-B (Batch ID DO4028a-g4-
B06-B01) u xommmupyromiero oobektuBa (Na = 0.6; f = 4.02 mm; BoixoHas aneprypa — 4.8
MM);

JIBa TEPMODJICKTPHUUECKUX MUKPOXOJIOMMIIbHUKA (3eMenThI [1enbThe);

nBa tepmoaryrka (Tepmuctopbl 10 kOM), yCTaHOBIICHHBIX B XJIaJ0MPOBOC U KOPITyCe
ONTHYECKOM TOJIOBKH,

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

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

Kopmyc nasepa (mo3.1) ciyKuT B KauecTBe Kapkaca Il BCEX OINTHYECKHX H
MexaHndeckux kommnoneHToB ECDL. JlBa KOHTypa TepMOCTaOMIHM3AIUK TIOIICPKUBAIOT
HEU3MCHHBIMHU TEMIIEPaTyphl, KaK XJIQJOMPOBOJIA, TAK U BCETO KOPITyca ONTHUYECCKOW TOJIOBKH
(rm03.7), HE3aBHCHUMO JPYT OT APYyra U TAaKUM 00pa3oM, 4TO KOPITYC TOJIOBKH CIIY’KUT B Ka4eCTBE
paamraropa Juisi BHyTPESHHETO KOHTYPa TePMOCTAOMIN3aIlMH, @ OCHOBAHUE ONITHYECKON TOJIOBKH
SIBJIICTCS PAJAMATOPOM JUIsl BHEITHETO KOHTypa TepMocTadbmiu3anui. OCHOBaHHUE ONTHYCCKOM

TFOJIOBKU MMeEeT ¢ OOKOB IMPOAOJBHBIC IMa3bl MJIA €€ YCTAHOBKH Ha OIITHYECKUN CTOIL CnenyeT



MPUMEHATh TaKOM MOHTaX ONTHYECKOW TOJIOBKH, MPH KOTOPOM OO0ECIEUYMBACTCS XOPOIIHMA
TEIUIOOTBOJ OT ee ocHoBaHUs. [lmacTukoBas kpeimka 3amumaer ECDL oT meuty, TeIioBbIX u
aKyCTUYECKUX BO3MYIICHH.

OnTuyeckuii pe3oHATOp IepecTpanBaeMoro Jjasepa (opMupyercs 3aJHEH T'paHBIO
JIa3epHOro JTM0/a, UMEIOIIeH BhICOKUN Kod(duimeHT orpaxenus (~99%), u nudpakunoHHON
pemetkoit (1800 mm™), ycraHoBimeHHO#i B cxeme JIuTTpoBa. PemieTka yKperuieHa Ha
TOPU30HTAIIEHOM Bajly, IIOJIOKEHHE KOTOpPOTO U OIpeaenser TpedyeMoe HalpaBlieHHE
Iudpakuuu JasepHoro mydka. Ilpe3osneMeHT, ToJKarOmMi pbl4ar ¢ JudpakuuoHHON
PEIIeTKOM, M3MEHSIET OJTHOBPEMEHHO W YroJI TIaJICHHs JIyda Ha PEIeTKy, U JUTHHY Pe30HaTopa.
DTO TMO3BOJISIET PACIIMPUTH JAWATIA30H HETPEPHIBHON IEPECTPOHKM YacTOTHI H3IYYCHUSI.
[ToxcTpoeunblii penu3uoOHHbIH BUHT (1103.6) oOecrieunBaeT rpyOyI0 MEPECTPOIKY Jia3epHO

JJIMHBI BOJIHBI.

,
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Puc.l. Ontuyeckasi rojioBka (BHI CBepXy NpH CHATOil Kpbimke). 1 — kopmyc
ONTHYECKOHN TOJOBKH; 2 — XJIAJONPOBOJ] TA3epHOr0  TMOJa; 3 — COUHBIH  MOIyJb
Ja3epHOro AMOoNa W KOJUIMMHUPYIOIET0 OOBeKTHBa, 4 — mudpaknuOHHAS pEIIeTKa,
YKpeIUIeHHasi Ha TOPU30HTAILHOM Bally; 5 — BepTUKaIbHbIN (GUKCUpYyIOmMiA BUHT M2; 6 —
TOPU3OHTANBHBINA ocTHpoBOUHBIH BUHT M3x0,25; 7 — nbe3oanement; 8 — pazpem DHS-
15F; 9 — noxBMIKHBIN phIYar.

TouHOE IPOCTPAHCTBEHHOE COTJIACOBAHUE TAJIAIOIIEH Ha PEIIeTKY U TU(PparupOBaHHOM
BOJIH KPUTHUYECKH BKHO JUIS MTOJTyYCHUST BRICOKOH KOT€PEHTHOCTH M 3HAYUTEIHLHONH MOIITHOCTH
B BBIXOMHOM wm3nydeHun jasepa. ECDL-8150R He wmmeer MmTaTHBIX pEryIUPOBOK IS
HACTPOWKH B3aUMHOTO TMOJIOKESHHS JIA3€PHOTO MO0 M KOJUTMMHUPYIOIIET0 00bEKTHBA, a TAKKe
IUIS FOCTUPOBKH JIA3€PHOTO TyYKa B BEPTHKAJIBLHOM HAIPABICHHH. DTH BAXKHBIE YCTAHOBKH
TpeOYIOT CEpPbEe3HOTO HABBIKA M BBHITIOIHEHBI TPEABAPUTEIHLHO HA COOpOYHOM cTeHzae. B ciydae
MOBPEXKJICHHUSI WM JETpajalliyd JIa3epHOTO JUO0JAa MOIYTh JWOJa W KOJUIMMHUPYIOIIETO
00BEKTHBA JIOJKEH 3aMEHSTHCS ICITHKOM.

B oTinune OT IOCTUPOBKM KOJUIMMHUPYIOUIETO OOBEKTHMBAa HEOOJbIIas MOACTPOIKa

JIa3€pHOro Jiyda B BCpTI/IKaJ'IBHOI\/’I IUIOCKOCTH BO3MOJKHA M IIOCJIE JSMOHTa)Ka OINTHYCCKOI
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TOJIOBKH €O COOpPOYHOro cTeHa. ['opu3oHTanbHas 0Ch (TOPU30HTABHBIN Ba) TUPPAKIIHOHHON
pEILIETKH YCTAaHOBJIEHA B IAHTOBOM 3axkuMe. [[aHroBbIi 3akuM (pUKCHpYyeTCs WM OTIYCKaeTcs,
KOTJ]a BEPTUKAIbHBI BHHT (1103.5) 3aKkpyuMBaeTCsi WM BBIKPYYMBACTCS COOTBETCTBEHHO.
Crnerka acMMMETPUYHBII 3aXBaT LIAHTH MPUBOJUT K MPOBOPAYMBAHUIO TOPU30HTAJIBHOIO Bajia
npu 3akpyuuBanuu BuHTa 5 (Puc.l). 3akpyunBaHHe (QUKCHPYIOLIETO BHUHTA TMPUBOJHUT K
CMEILEHMIO JIa3€pHOro JIyya BBEpX, BBIKPYYMBaHUE cMelnaeT ay4 BHU3. He ciaeayer Bpamarhb
¢puxcupyomuii BUHT Gojiee 4YeM HAa 4YeTBepTh 00opora! B mpoTuBHOM ciydae OH MOXET
OBbITh OBPEXK/IEH, WK TOPU3OHTAIBHBIN Bajl Oy/IeT NOJHOCTHIO OCIIa0JIEH.

Eciu TpeOyercs 3HauuTeNbHOE CMELICHHE JIa3epHOTo JIyda B BEPTUKAIBHOM INIOCKOCTH,
TO CJIEIyeT BOCIOJb30BaThcsl 11-00pa3HbIM NUIMIEBBIM KIIIOYOM M3 PEMOHTHOTO KOMILIEKTa
(Puc.5). Jlnst ycTaHOBKM JIaHHOTO KIIFOYa B TOPIIE TOPU30HTAIBHOTO Baja UMEETCS HUIUICBOM
ma3 ¢ pe3pOoBEIM orBepctmeM M1,6. Ilpu oTmymeHHOM (QHUKCHPYIOIIEM BHUHTE S
TOPU30HTAJIBHBIN Banl Bpamaercs cBoOoaHo. Ilocne ycraHOBKM Bana B TpeOyeMoe IOJIOKEHHE
OH MOXET ObITh BHOBb 3@KaT C Y4E€TOM YIMOMSHYTOIO BBIIIE€ BpalllEHUS Baja IpPU 3aTSDHKKE
(UKCHPYIOIIEro BUHTA.

Kak mnpaBmiio, BBIXOAHOM Iy4yOK Jla3epa acTUIMaTH4YeH. OJTO CBA3aHO U C €ro
AIUTMOTUYHOCTBIO, M C THUIOM BOJHOBojAa cTpykTypbl LD. Ilostomy wunHorma namnboiee
s deKTUBHAs oNTHYECKas 0OpaTHasi CBSI3b JJOCTUrAeTCsl IMPU CIlierka CXOJSIIeMCcs Iy4Ke, T.e.
HesHauuTenbHas cxomuMocTh (~2° 10°%) masepHoro myduka He O3HauyaeT HeNPABHIBHOI

I0CTHPOBKHU KoJummMaTtopa ECDL.

BJiok vyiipaBJjieHus.

bnok ympaenennss (ULDC2106D — a universal laser diode controller with dual
thermostabilization) ycranaBnuBaeT TOK M TEMIIEPaTypy JIa3epPHOTO JHOJA, TEMIIEPaTypy
KOpITyca Jla3epa M JUIMHY BHEIIHEH YacTH JIa3epHOTO PE30HATOpa C TOYHOCTBIO, JJOCTATOYHOM
st noctikenus: Tpedyembix xapakrepuctuk ECDL-8150R. ULDC2106D umeet nBa KOHTYpa
tepmocTabmmmzaiuu (LD u CASE) mis He3aBHCHMOTO IMOJIACP)KaHUs TEMIIEpATyp Ja3epHOTO
MO/ U KOPITyCa ONTHYECKOW TOJIOBKH.

Amnanorosbslii 00K IMUTaHHUs 00ecreYrBaeT BCE HAIPsDKEHUsI, TpeOyemble A paboThI
JIEKTPOHHBIX Y3JI0B: crabmimsupoBanHbie +15B, +60B, +5B n HecTabunm3upoBanHbie +6B.
[Tox xpbIIIKO# OJIOKa YyIpaBICHHUS PAIOM C CETEBBIM Pa3beMOM PACIOJIOKCHBI Ba THE3A IS
TUTABKHUX CETEBBIX Mpeaoxpanuteneid. OMHO THE3I0 COOTBETCTBYET MEPEMEHHOMY HAIPSHKEHUIO
cuioBoir cetn 230B, apyroe — HampspkeHuio 120B. EaumHcTBEeHHBI NpegoxXpaHHUTeIb
HomuHaioMm 0,6A fgoakeH ObITh YCTAHOBJEH B  COOTBETCTBYIOIEE T'He310!

Jononuutenbhpiii  npenoxpanurenis B 100 MA (F1 wa Puc.6) 3ammimaer BbIXO[
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BBICOKOBOJIBTHOTO OJIOKA MUTAHUSI OT CIIYy4aHOTO 3aMbIKaHUs. [1J1s1 TOTO YTOOBI CHSTH KPBIIIKY
0JI0Ka yrpaBIieHHs, CJICIyeT BEIKDYTUTh YEThIPE BUHTA C €r0 BEPXHEW CTOPOHBI.

[lepennsist nmaHens OJIOKa yIpaBJICHHs pa3JielieHa Ha HECKOJIBKO (DyHKIIMOHAIBHBIX 30H,
orpaxaroumx pabory wucrounuka Toka (CURRENT), koHTpo/UIepoB TeMIiiepaTypbl

(THERMO), BoicokoBosbTHOTO yemnutens (PZT) u urynta naseproro muoxa (LD) (Puc.2).

B 3ore CURRENT pacmnonoxxensr nudpoBoit MHIMKATOP, PYKOSTKHA YCTAHOBKH YPOBHS
Toka nasepHoro jauona (LEVEL), ammuryner ckanupoBanus toka (SWEEP) u ypoBHs
orpanuyenus Toka (LIMIT). KpacHblii cBeTOMO N, pacnosiokeHHbIi Ha pykostkoit LEVEL,
MUTAeT TPU AOCTIKEHHH YPOBHS OTpAaHMUYCHHS TOKa. MaKCHMMallbHOE 3HAa4eHHE TOKa JUIS
ULDC2106D cocraBnsier 195 MA. TlonHbIi pa3Max CKaHUPOBAHHS TOKA COCTABIISIET YETBEPTh

OT MakCUMaJIbHOTO 3HaueHus Toka (~50 MA).
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Puc.2. Bua ciepenu u c3aau Ha 0JIOK yIpaBJIeHUsI.

BeTpoeHHbI TeHepaTop TpeyrojabHOTO CHUTHAIa MOXKET MOJYJIHPOBATh TOK JIA3€PHOTO
auosia Ha ceteBod wacrore f u ee cyorapmonukax f/2, f/4, f/8. Jlns ycraHOBKM 4YacTOTHI
MOJYJISIUH OJMH U3 JIBMKKOB nepekitouatesns DIP-8 na nmewyatHoit miuare (SW5) nosmkeH ObITh
ycraHoBiieH B moyoxernne ON. [IpuHrMas BO BHHUMaHHWE HH3KOYACTOTHBIH MEXaHHUYECKHMA
OTKJIMK Jla3epHOro pesonaropa, dactora f/2 (r.e. 25 I'm mis Espomsr m 30 I'ip g CIHA)
npenycranoBierna B ECDL-8150R. [lns ckaHWpoBaHHS Ja3€pHOW JUIMHBI BOJIHBI MOTYT
UCTIONB30BaThCsl M 0oJiee BBICOKME YaCTOTHI, €CIH CKOpPOCTh CKAHWPOBAaHUS BaXKHAa, a
JOTIOJTHUTEIBHBIMI  OCHMJLISAIMSIMA BOJHM3M TOYEK ITIOBOPOTA HAINPABIICHUS CKAaHUPOBAHHS
MO>KHO IIPEHEOpPEYb.

[TockonbKy TpeyroybHbIN CUTHAN YIPABICHUS TOKOM MHXKEKIUU U HampsbkeHuem PZT

dbopmupyeTcss U3 NMEPEMEHHOTO HAMPSIKEHHS CUJIOBOM CETH, TO Pa3HOCTh (a3 3TUX NBYX



MEPEMEHHBIX CHUTHAJIOB IOCTOSIHHA. DTO TMO3BOJISIET MHUHMMHU3UPOBATH BIHMSHUE CETEBBIX
HABOJIOK IPH PETUCTPALMH ONTHYECKUX U DJICKTPHUYCCKUX CUTHAJIOB.

Tpummep orpanuuenus Toka (LIMIT) pacmonoxen Ham pykositkon SWEEP.
VcraHOBKAa OrpaHMYeHHs TOKa HeoOXoquMa JUli HPeNOTBPAICHUS Jerpajalliy JIa3epHOTO

JI0/J1a BCJIEJICTBUE CIIy4alHBIX IIEPErpy30K IO TOKY.

B 3ome THERMO pacnonoxeHsl  JBa  IMOACTPOEYHBIX  COINPOTHBIICHUS,
ycTaHaBiIMBaloIKUX TemiepaTypy BHytpeHHero (LD) wu Buemmero (CASE) kouTypoB
TepMocTabmiIn3anuy. Bpaienue no 4acoBoil cTpeiake NPUBOJUT K YBEJIIMYEHHUIO TEMIIEPATypPhl
KOHTPOJUpYyeMOoro oObekTa. JIByXIBETHbIE CBETOAMOJbI HaJa TPUMMEpPaAMHU OTPAXKAIOT
COCTOSIHME COOTBETCTBYIOIICH TepMocTadOmm3anuu. OTCYyTCTBHE KaKOro-In0o CBETa B 30HE
THERMO cBueTenbcTBYeT 00 YCTAaHOBICHHH TPEOYEMBIX TEMIIEPATYp JIa3€PHOTO U0 MU
KOpIlyca ONTHYECKOW TOJIOBKHM. 3€JeHBbId IBET cBeToauoAa HHGOpMUPYET 00 aKTHUBHOM
OXJXJICHUM  COOTBETCTBYIOIIEro  OObEeKTa, T.. BHEWIHSAS  TemIepaTypa  BbILIE
[IPEelyCTAaHOBJIEHHON JJIsi JaHHOTO 00bekTa. KpacHblil IIBET CBETOAMOAA MHAMLMPYET Harpen
(BHewIHss TemIieparypa HWXKe npeaycraHoBieHHOW). CBeromuonsl B 30H¢ THERMO Tarke
rOpsT KPacHbIM, €CJIM ONTHYECKAsl FTOJIOBKA pa3beMHEHa ¢ OJIOKOM YIpaBJICHHUS.

Kuonka B 3o0ne THERMO mnepekmouaer mudpoBoil aucruieil U3 pexumMa H3MEpPeHHS
TOKa JIA3epHOIO JMOJAa B PEKUM M3MEPEHHUS BEJIWYMHBI CONPOTHUBIICHUS, 3a/a0LIEro
TeMIleparypy JasepHoro nuoja. [Ipu HaxkaTum Ha Hee IUCIUIeH MOoKa3bIBaeT 3HAUEHHUE JAaHHOTO

COIIPOTHUBJICHUA B KHJIOOMaAX.

B ¢ynkunonansHoit 30He PZT yCTaHOBIIEHBI PYKOSITKHM PETYIUPOBKH aMIUIMTYIbI
nepemenHoro (SCAN) wu mnocrosaaoro (OFFSET) wanpsokenus, momaBaeMoro Ha
nbe30ieMeHT. CurHaga MOJYJSUUH, TO0JIaBa€Mblii Ha BXOJl BBICOKOBOJIbTHOTO YCHIJIMTEJ,
oJI00eH CHUrHajldy, I0JaBaéMOMY Ha BXOJlI MCTOYHMKA Toka. OTHocutenbHas (asza 3THUX
CUTHAJIOB BBIOpaHAa TakUM OO0pa3oM, YTOOBI peayn30BaTh COTJIACOBAHHBIE H3MEHEHHUS TOKa
JIA3€pHOr0 JIMOJa WU JJIMHBI JIA3€pHOr0 pe3oHaTropa. DTO MO3BOJISET PaCHIMPUTh JHAra3oH
HEIPEPBIBHOW NEPECTPOMKH YaCTOThI BBIXOJHOIO M3JIy4eHUs Jlazepa. MaKkCUMaIbHBIN pa3Max
CKaHMPOBAHMUS MbE303JIeMeHTa cocTaBisieT okosio 40 BonbT. Hanbompimas mepecTpoiika JTHHBI
pe3oHaTopa ja3epa JOCTUraeTCs MPH IMOJHOCThIO BBeACHHON pykostke SCAN U MmosoxeHuH

pykositku OFFSET BOmu3u cpennero.

B 30ne LD HaxonsTcs TymOiep pasMblKaHMs LIYHTA JIA3€pHOTO JAMOAA U MHAUKATOP
COCTOSTHHSI ATOTO IIYHTa. PeKOMEHyeTCs AepKaTh Ja3epHbIi THO] 3aKOPOUCHHBIM (CBETO IO/
MOTaIleH) B MOMEHT BKIIIOYEHHs OJIOKa YIpaBJICHUS M /IO YCTAHOBJCHHUS CTAllMOHAPHOTO
COCTOSIHUSL 000uX KOHTYpoB TepMmocTtaOmnuzanuu. Korma tymOnep LD mnepeBoautcs B
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cocrosaue OPEN, cBeroamon 3aropaercs 3€leHBIM, W BEJIUYHHA COIPOTHBIICHUS,
3aKOPAYMBAIOIICTO BBIBOJIBI JIA3EPHOTO JHMOJa, TUIABHO MU3MCHSICTCS C BEIUYHUHBI TIopsaka 4 Om
710 BeJIMUMHBI B 1ecaTku MOM, pa3mbIkas JIa3epHBIA JUO U 3alUIIas ero OT OPOCKOB TOKa B
IIEPEXOHBIX IIporeccax. Takke IMIyHT 3al[MIIaeT OT IEpPerpy30K JIa3epHbIA JTUOJ IpHU

aBapUITHOM MCUYE3HOBEHUU JIF0O0TO U3 MUTAIOIINX UCTOYHHUK TOKA HanpspkeHui +15 B.

Ha 3agneit manemmn ULDC2106D ycranoBneHSI:

CETEBOH pa3beM C BBIKIIIOYATEIIEM,

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

BXOJIHOHU pa3beM JuIs BbicokodacToTHOM (110 50 kI'1r) moayssiiuu Toka (MOD),

BXOJIHO pa3beM BHEIIHEro yrpasiisitomiero curuana (EXT),

nepeksroyaTests yrpasisonux curaanos (EXT-INT) u

BBIXOJIHOM pa3beM cuaxponmsanuu (TRIG).

B momoxxenun INT mnepexirouaTens yrnpaBISIONMX CHUTHaIOB Ha pasbeM TRIG
MOJIaeTCsS TPEYTOJIBHBIN CHTHAN pa3mMaxoM 8 B ¢ BBIXOJa BCTPOEHHOTO T'€HEpaTopa, KOTOPHIHA
MOJKET OBITh HCIIOJNIB30BaH Uil CHHXPOHHU3AIMM BHEIIHUX YCTPOWCTB. Iyt TOro dTOOBI
KOHTpoJIupoBath BbixonaHble mapamerpsl ECDL-8150R BHemHMM curHamoM, mepexiroydaTeb
YIPaBISIOLUMX CUTHAJIOB JI0JKEH ObITh ycTaHOBJeH B nosioxkenne EXT. B atom ciyuae BbIxo[
BCTPOEHHOTO T'eHepaTopa OTCOEAWHSETCS OT BXOJIOB MCTOYHUKA TOKAa M BBICOKOBOJIETHOTO
YCHJIUTEJISI, Ha KOTOpBIE, Kak U Ha pa3beM T RIG, mogaercs Tenepb BHEITHUI CHTHAIL.

Curnan ¢ pazeema MOD mocrymaer Ha BXOJ HCTOYHHKA TOKAa HE3aBUCHUMO OT
nosioxkerust nepekirodarens EXT-INT. Otknuk B n3menennu toka mo Bxoaxy MOD B 20 pas

MeHble, yeM 1o Bxoay EXT.

Hoaroroska k padore ECDL -8150R.

1. CoenuuuTth kadenem VGA Tumna onTH4ecKyro TOJOBKY U OJIOK yrpasieHus. Eciu Bo
BpeMsi paboThl mpubopa MPOU30ILIO CIydyailHOe pa3beMHEHNE ONTHUYECKOM roJIOBKH U OJI0Ka
ynpasneHusi, Tpedyerca IO BOCCTAaHOBIEHUSI COCIUHEHHS 3aMKHYTh LIYHT JIa3€pHOTO JMO0/a
tym6aepom LD-ON Ha nepenueii nanenu Oyoka ympaBiieHHs (OIYCTHTh PhIYaXOK TymoOjepa
BHU3).

2. TlpoBeputp monoxenue pykositok SWEEP m  LEVEL. Ouum nomxsbel ObITH B
KpailHEM JIEBOM TOJIOKEHHH.

3. Moxcoenuuuts cereoit muyp k SASEMJIEHHOM poserke. BiimouuTs cereBoii
TymOJep, pacHoJIOKEHHbI Ha 3aJHEW NaHeld, U MOJOKJIaTh JO MOMEHTa YCTaHOBJICHUS
CTallMOHAPHOI'O TEMIIEPATYPHOI'O peXHMa Ja3epHOIo JMO0Jia U KOpIlyca ONTUYECKON TOJOBKHU
(cBetommoel B 30He THERMO n0/mKHBI TOTaCHYTH).

6



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

PEKOMEHIyEMBIH YPOBEHb TOKA.

Boixawuyenue ECDL -8150R.

1. BsiBectu 06¢ pykositku SWEEP u LEVEL 1o Hyns (B kpaiitee JieBoe MOJI0XKCHHUE).
2. 3amkHYTHh BbIBOABI Jazepa TymOnepom LD-OPEN (phluakok BHHU3, HWHAUKATOP
COCTOSTHHS IIIYHTA I0rac).

3. BEIKIIIOUUTH OJIOK YIpaBICHUS CETEBBIM TYMOJIEPOM.

IlepecTpoiika yactorbl ECDL -8150R.

Mexannueckas cradbunpHOocTh ECDL-8150R nocratoyHo BBICOKA, YTOOBI COXpPaHSTH
BBIXOJIHBIC TIApaMeTphl Jla3epa B TEUYEHHE HEeNb. TaK UYTO peryarpoBKa TOKA WHIKCKIHH
JA3epHOTO JMOJa M HAINPSDKEHHSI Ha MHbE30DJIEMEHTE SBIISIETCS JOCTATOYHBIM CPEACTBOM JUIS
TOYHOI HACTPOWKH J1a3epa Ha JKEIaeMyr0 JUIMHY BOJIHBI (HarmpuMep, JAJIHHY BOJHBI aTOMHOTO
nepexoaa). Onnako yxyamienue xapaktepuctuk ECDL  (yBenuueHHe MOPOroBOro TOKa,
YMEHBIICHHE BBIXOJIHOW MOIIHOCTH ¥ JTHAla30Ha MEPECTPOWKH YacTOTHI, cllaboe IMoaBiIeHIE
OOKOBBIX MOJI, BO3pacTaHWE AaMIUTUTYJHOTO IlyMa) MOXET CBHUJCTEIbCTBOBATH O
HEO0XOIMMOCTH TIOABIOCTUPOBKU BHEIITHETO PE30HATOPA.

Crnenyronie SKcriepuMeHTaIbHbIE JaHHbIe onuchiBatoT padoty ECDL-8150R u moryr
CIIY’)KUTh B Ka4eCcTBE 00pa3IOBhIX MIPH €r0 FOCTUPOBKE. 3aBUCUMOCTH CHATHI TOJIBKO JJISI OJTHOU
mmuael BoaHbI (807 HM), MOCKOJBKY MOBEACHHE Jla3epa Ha APYrHX pabouuX THHAX BOJH
Ka4eCTBEHHO He oTiim4aeTcsi. OTHaKO MOPOTOBBIC TOKH MJIM YPOBHU BBIXOJHOW MOIIHOCTH IPH
OTIPEJCTICHHOM 3HAYCHUH TOKa B ATUX CJIy4Yasx He oauHakoBbl. B Crenudukaiuu (mocueHsis
CTpaHUI[A JJAHHOTO TEXHUYECKOTO OMHCAHHSI) 3TO OTPAKEHO.

Ha pucynke 3 npuBeneHna Barr-ammepHas xapakrepuctuka (BrAX) ECDL-8150R, t.e.
3aBHCHMOCTbH BBIXOJHON MOIIHOCTH Ja3epa OT TOKa WHXKEKIWHU. [Ipu BpalieHWu peieTkd B
TUIOCKOCTH TU(PAKIUN TPOUCXOAUT H3MEHEHHE B3aMMHOTO PACIOJNOKECHUSI IO YacToTe
KOHTYpa CEJICKTUBHOCTU TUPPAKIIHOHHOM PEIISTKH, MOJI JIA3EPHOTO Jn0/1a (COOCTBEHHBIX MOI)
u moa ECDL (BHemnux mox). Takoe M3MEHEHHE HATJISIIHO OTPAXKACTCsl B XapakTepe BatT-
aMIIepHON XapaKTePHCTUKH, Onarojapss 4eMy OHa CIYyKaT yJOOHBIM HHCTPYMEHTOM JUISt
BBIOOPA ONITUMATIBHOTO peknmMa padotsl ECDL.

BcerpoeHHBIT  reHeparop  TPEYroJIbHOTO — CUTHA&JIA, MO  KOTOPOMY  TaKXKe
CHHXPOHHM3UPYETCS pas3BepTka ocmwwuiorpada, JIWHEHHO BO BpPEMEHH YBEIHYHMBACT U
YMEHBIIAET TOK JIa3€pHOTO HOJAa, & COOTBETCTBYIOIIEC W3MEHEHHE BBIXOIHOH MOIIHOCTH

nmazepa peructpupyercss (GoTONMpUEMHHKOM. [IpakTWdeckd TOpH30HTAIBHBIE YYacCTKH B
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OCHOBAaHUHU OCHWJIOTPAMMbl COOTBETCTBYIOT JOIMOPOTrOBOMY pexumy Jazepa. C mosBieHueM
TeHEepaIlMi BbIXOJHAs MOIIHOCTh MOHOTOHHO HApacTaeT ¢ POCTOM ToKa (MCKIIFOYasi 30HBI
nepeckokoB Moj). HeOoupiioe OTiMYKMe OT HYJIEBOTO 3HAYCHHS BBIXOJHON MOIIHOCTH O
Havajla FeHePaIMK CBSA3aHO C BBHICOKMM YPOBHEM YCHJICHHOTO CHOHTaHHOTO m3inyueHus (ASE,

amplified spontaneous emission).

| =85 mA, A =807 nm

Turning point of
<—— the triangular wave
1=107 mA, P =31 mW

Output power

Ith = 69 mA

Fabry-Perot transmission

Time
Pnc.3. 33BI/ICI/IMOCTL BLIXOJIHOf/i MOIIIHOCTH Jia3epa OT TOKa HHKCKIHH (qepHa;[
KpuBasi). TOK J1a3epHOro 1M0a MOIYJIMPYETCS CHMMETPUYHBIM TPEYTOJIbHBIM CUTHAJIOM.
3aBI/ICI/IMOCTI) CHsTA HpI/I ITIOCTOSIHHOM HaHpSDKeHI/II/I Ha IBEC302JICMCHTC. HI/I)KHS[S[ KpI/IBaSI
MOKAa3bIBAET MPOIyCKaHNEe KOH(POKaIHLHOTO HHTEp(epoMerpa.

W3meHeHne TOka HaKayky JIA3€PHOIO JIMOJAa BBI3BIBAET COOTBETCTBYIOLIME BapHaIUU
TEMIIepaTypbl U MOKa3aTessl MPEeIOMJICHUS YCHIIMTEIbHOW Cpelbl, YTO BEIET K HM3MEHEHHUIO
ONITUYECKOH JJIMHBI Juo/ia W B 1enoM JuuHbl pe3oHaropa ECDL. Kak mpaBmio, Ha BTAX
HaOJIOTAIOTCS PETYIISIPHBIC PE3KHe CKaYKH, 00yCIIOBIICHHBIC ITepeckokamu 1o mogam ECDL. B
JAaHHOM NpuUOOpe BBICOKOE KAYECTBO IPOCBETJICHUS BBIXOJHOM TpaHM AMOJAa CIHOCOOCTBYET
MIO/IABJIEHUIO OOKOBBIX MOJ, U IEPECKOKH OTCYTCTBYIOT. [[JIsl OIIEHKHM CIIEKTPaJIbHOTO KauecTBa
JA3epHOr0  M3IY4YEHHUsT U JMana3oHa [EepPecCTPOMKM 4YacTOThl Jiazepa  HCIOJIb3YeTCs
KOH(pOKAIBHBIN HHTEpPepoMeTp ¢ 0bmacThio cBoOOaHOM aucniepcun 1,4 [T, Y3kue nmuku ero
nporyckanus (HWKHss KpuBas Ha Puc.3) yka3bIBalOT ¥ Ha OJTHOYACTOTHYIO FCHEPAIHIO Jla3epa,
U IpU HEKOTOPbIX TOKAaX HAKauykKU Ha cjlaboe MPUCYTCTBUE OOKOBBIX MOJ B €ro CIEKTpe
(oOnacTH UX MOSBIICHUSI BBIJICICHBI KPACHBIMH JJUIMIICAMH).

Crnenyromue ocumuiorpamMbl  (Puc.4) 3aperucTpupoBaHbl Ui JBYX 3HAUCHHUN
IIOCTOSIHHOTO TOKa JIa3€pPHOTO JIM0/1a NP JIMHEHHO U3MEHSIOIIEMCSl CO BpEMEHEM HalpsbKEHUU
Ha IbE303JIEMEHTE. AMIUIMTYAAa CKaHMPOBAaHUS IIbE303JIEMEHTa BbIOpaHAa MaKCHMaJbHOM.
OcmiorpaMMbl  COOTBETCTBYIOT TOJIBKO OJHOMY CKJIOHY MOJIYJIMPYIOIIET0 CUTHAJIa.

HNHTepBan HenpepbIBHOM NEPECTPOUKM YaCTOTHI JIa3epa, HE pa3/eICHHBIN MEPECKOKaMU MO,
8



Output power

COCTaBJISIET HECKOJIBbKO AeciaTkoB [Tn. HukHme ocnmiuiorpaMMsl MOKa3bIBarOT ITPOITYCKAHHE
stastona @adpu-Ilepo ¢ obmacTeio cBoboaHO# quctiepcuu 20 I'T'm. J[aHHBII 3TaIOH TIO3BOJIAET
M3MEpUTh JUarna30oH HENpPEepbIBHOM MEpecTpOMKH 4YacTOThl M MOMOTAaeT pa3peliuTb OOKOBbBIE
MOJbl MPU MX HAIWYUHU. 3HAUYEHHS TOKOB BbIOpaHbl TaKMMH, YTOOBI MOKa3aTb BO3MOXKHbBIE
pesxxumsbr paboter ECDL. ITpu Tokax 6omee 150 MA G0KOBBIE MOJIBI HE MTPOSIBIISIFOTCS.

BOnmu3u oOnacteil mepexiIrOvYeHHs KOHKYPEHIMS MOJ MOXET MPUBOAUTH K

M30bITOYHOMY AMIUIMTYAHOMY IIYMY U YXYJIIEHUIO CHEKTPAJIbHOIO KauyeCcTBAa BBIXOJHOTO

HU3JTy4YCHUA.
=133 mA, P =50 mW, A =807 nm . I =155 mA, P =65 mW, A =807 nm
(0]
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b
=}
N 9\\
]
s (@)
B ~ 20 GHz
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Time Time
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Puc.4. 3aBucumocTH BBIXOJHOH MOIIHOCTH Jiaepa OT HAaNpsKeHUs Ha
nbe303JieMeHTe NPH NocTosiHHOM Toke LD (BepxHue depHble KpuBbie). BHH3Yy —
nponyckanue sTanoHa ®adpu-Ilepo ¢ obmacteio cBoOomHoi mucnepcuu 20 I'Tm.
Hamnpspbkenue MeHsieTcsl JIMHEWHO CO BpeMeHeM (IOKa3aH TOJNbKO OJWH  CKJIOH
MOYJIHPYIOIIEro CUrHasa), TOK JIA3EPHOTO AMO0/Ia HE MEHSETCS.

W3meHeHne onNTHYECKOM JIMHBI COOCTBEHHOIO pPE30HATOpa JIA3€pHOr0 JMOoJa IpHU
CKaHMPOBAHMM TOKA WHXKXEKLIHH IO3BOJSET B OIPENEICHHOM JHANA30HE CHUHXPOHU3UPOBATh
NBUKEHHE COOCTBEHHON M BHEIIHEH MOJI COCTaBHOIO pe30oHaTopa Jja3zepa U TeM CaMbIM
YBEIUYUTh JMAINa30H HENPEPBIBHOW INEPECTPOMKH JJIMHBI BOJIHBI Jla3eépa C BHEIIHUM
pezoHaTopoM. Crneayer OTMETUTh, YTO H3-3a ONPEIENIEHHON 3aJepKKU IbE303JIEMEHTa B
OTKJIMKE Ha YIPABISIOIIMI CUTHAI MO OTHOUICHUIO K TOKY (CTENeHb 3aJCpXKKH 3aBHCHUT OT
YaCTOTHI U AMIUIUTY/Ibl CKAHUPOBAHUS), HE BCEIIa YIACTCs TOJIYYUTh OJIHOBPEMEHHO Ha 000HMX
CKJIOHAX YIPaBJISIONIETO CUTHAJIA CTPOTO COTIIACOBAHHBIN CABUT COOCTBEHHOW U BHEITHEH MO/I.
[TosTOMy moOBeaeHHeE J1a3epa B OTHOLICHUH NEPECTPOMKH YACTOThI MOKET OTJINYATHCH IS
Pa3HBIX CKJIOHOB YIIPABJSAIOLIEr0 CUTHAJIA.

Hns ECDL-8150R #062283 npumeHeHue OIHOBPEMEHHOTO CKAaHWPOBAHUS TOKA H
HalpsDKEHUST Ha TbE303JIEMEHTE JaeT HEe3HAYUTEIbHYI0 MPUOaBKYy K IOJHOMY JHMAINa30HY

HEINPEPBIBHOW MEPECTPOMKHU YaCTOTHI, ITOCKOJIbKY M3HAYAIBHO OTCYTCTBYIOT IEPECKOKH MOJI.
9
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OTO0 sABIIIETCI CJICACTBUEM OTCYTCTBHA HapaSI/ITHOI\/’I MOAYJIAIWMKU B YCWJICHUH JUOJA, a TAaKKC
XOpOIHeI\/’I CHUHXPOHHU3AIUHU IIEPECCTPOCK MOABI BHCINHETO PE30HATOpPAa U KOHTYpPa CCIICKTUBHOCTHU

TU(PPaKIMOHHON PEIIETKH.

IOcruposka ECDL -8150R.

Hwxke mnpuBeneHa mnocieqoBaTeNbHOCTh JIEHCTBUM, €CIU BBISIBJICHO, YTO TpeOyeTcs
MOJIBFOCTUPOBKA Jiazepa. Takxke Mo CChUIIKE MOKHO MOCMOTPETh BUJIEO C IIPUMEPOM FOCTUPOBKH

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

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

1) BcraBute Il-00pasubiii witod u3 pemkomiuiekta (Puc.5) B nutuieBoit ma3
TOPU30HTAJIBHOM OCH TU(PPAKINOHHON PELIETKH.

2) OmnpenenuTh HampaBieHHUE, B KOTOPOM JBIKeHHE [[-00pa3HOro Kiroya MpUBOJUT K
YMEHBIIEHUIO IOPOrOBOT0 TOKA. [Ij1sl 3TOro MArko noHa)kMMaTh Ha pblyar BBEpX U BHU3.

3) Ecnu nBmwkeHue ppryara BHU3 (T.€. Ja3€PHBIH JIyd, OTPAKSHHBIA OT TUPPAKIIMOHHOM
PELICTKU JIBUKETCSI BBEPX) MPUBOJUT K YMEHBIICHHIO TOPOrOBOr0 TOKA, TO CICIYeT BPaIlaTh
¢ukcupyromuii BuHT (Puc.l, mo3.5) mo dvacoBoil cTpenke. B HpOTHBOIMOJIONKHOM Cily4yae
GuKCHpYIOIUNA BUHT CIEAyeT cierka ociabutb. s BpamieHus (UKCHPYIOLIEro BUHTA
UCIIOJIb3YeTCS IIeCTUrpaHHblil (MMOycoBbIi) Kmou 1.5 u3 pemxommiekra. Kak mpaBuio,
BpAIIICHHS Ha HECKOJIBKO TPaIyCOB JIOCTATOYHO IS BOCCTAHOBIICHUS pexrMoB padboTel ECDL.

4) Tlocne MOCTHKEHHUS MUHHMyMa MOpOTa I'eHEpallid YCTAaHOBUTh, €CIIM Tpedyercs,
HEOOXOJMMYIO JUTHHY BOJHBI TOPU30HTAIBHBIM IOCTUPOBOYHBIM BUHTOM (Puc.1, 1103.6), moctym
K KOTOPOMY BO3MOJKEH W IIPU 3aKPBITOM KpBIIIKE ONTHYECKOW T'OJIOBKHM. [ OpHM30HTAIBHBIN

FOCTUPOBOYHBINA BUHT BpAlLaeTCsl IIECTUTPAaHHBIM KIH04OM 1.5 U3 peMKOMILIeKTa
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Puc.9. Cxema KoHTpOJLIJIEPA TEMIIEPATYPHI KOPILYCa ONTHYECKOH I'OJIOBKH.
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Puc.11. Cxema BBICOKOBOJBLTHOTO YCHIUTEJISI.
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Oo0mme pexomenaanuu no 3xcniayaranuun ECDL -8150R.

1. He nblTaliTech U3MEHUTh HACTPOMKY BBIXOJHOTO 00beKkTHBA. B cityuae nerpagauuu
JIA3€pPHOI0 U0JIa €IMHBIN MOYIIb 110/1a U O0BEKTUBA JOKEH 3aMEHSATHCS LEITUKOM.

2. He HapymaiiTe mocnenoBaTeIbHOCTh BKIIFOUCHHS U BBIKITIOYCHUS JIa3epa.

3. He monmxaiite Temreparypy JIa3epHOTO IHOJA HIDKE TOYKH POCHI, 3TO MOXKET
IIPUBECTU K JAErpajalluu JIa3epHOro auoja. TemmepaTypa J1a3epHOro JUOJAa MOKET ObITh
oneHena u3 TKC (TemmepaTypHbIii KOAPPUIUEHT COIIPOTUBIICHHS) TEPMUCTOPA:

TKC =-4%/°C.

4. Vcnosp3yiiTe ONTUYECKUH H30JSATOP Ui YCTPAaHEHUS Napa3sUTHBIX OTpPaKEHUM
oOpaTHO B jasep.

5. Cnenyiite 30a0TomMy npaBuiay. ECDL kak 4acTh AKCIIEPUMEHTAIBHON YCTaHOBKU

AOJDKCH BKIIIOYATHCA IMOCIICAHNUM U BBIKIIIOYATHCA IICPBBIM.

Coenynduxanus.

1. IlenTpasbHas ATMHA BOJTHBI 807 um

2. BbIxoaHasg MOIIHOCTH
(>KUpHBIM BBIJICIICHBI PEKOMEH/IOBAHHBIC 3HAUCHHS)

lop P @ 803 um P @ 807 um P @ 811 um
100 mA 28 MBT 25 MBT 13 MBT
120 MmA 44 MBT 40 mBT 29 MBT
140 mA 56 MBT 56 MBT 43 MBT
160 MA 71 MmBT 72 MBT 60 MBT
180 MA 88 MBT 85 MBT 73 MBT

3. Jlmamazon HenpepsiBHOI nepectpoiikn 40 [T
4. Jlnama3oH rpy0oil nepecTpoiku + 4 HM

5. [onapuzanus

JIMHEWHAs BEpTUKAIbHAs

6. Ily4ok swmanTHYeckuit 5 1.5 Mm?
7. TloporoBblii TOK

@ 803 um 63 MA

@ 807 um 69 MA

@ 811 um 84 MA
8. Pabouwmii Tox 160 MA
9. MakcumanbHbIH pabouuii TOK 195 MA
10. BenmnumHa TepMOCOTIPOTHBIICHHS 11.5 xOm
11. Pa3Mepbl ONTHYECKOW TOJOBKU 51" 46" 35 mm®
12. Bec onTHYeCKOW TOJOBKU 120r
13. Pa3mepsl Oi10Ka yrpaBieHUs 245 200" 55 mm®
14. Bec Gnoka ynpaBiaeHUs 1.2 xr
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