TexHu4eckoe onNMcaHue u PYKOBOACTBO II0 3KCILIYaTallud ITUO0AHOIO0 Ja3epa

¢ BHemHUM pe3onaTopom ECDL-3715R (S/N 061831)

Huonueni nazep ¢ BHemHHM pe3oHatopom ECDL-3715R sBisiercs HCTOYHUKOM
[IepeCTPauBa€MOro BBICOKOKOI'€PEHTHOTO HU3JIy4eHHUs B (hHOJIETOBOW OO0JIaCTH ONTHYECKOIO
criektpa. LleHTpanbHas amiuHa BOJTHBI pabovero quana3zoHa paBHa 369 uuM. [Ipu 3ToM Bo3MOKHA
ee OTCTpOiika Ha 2 HM B JUIMHHOBOJHOBYIO CTOpOHY. Jlazep MOKeT HCHOJB30BaThCS B
METPOJIOTHH, CIIEKTPOCKOIUHU, HHTEPHEPOMETPHUH.

ECDL-3715R cocTouT M3 ONTHYECKOHW TOJOBKHA M AJIEKTPOHHOTO OJIOKAa YIpaBJICHUS,
KoTOphle coenuHstoTcs kabenem VGA tuna. CranpaptHas JumHa kabens cocraiser 1,8 wm.
brok ynpaBieHusi 10JDKEH MOAKIIOUATHCS K CETH MEPEMEHHOr0 HampsKEHHUsS Yepe3 PO3ETKYy,
MMEIOILYI0 KOHTaKT He3aBHMCHMOIo 3a3eMileHUsl. OnrTuyeckas roJIOBKa IpH IMPaBUIBHOM
MOAKIIIOUEHUH 3a3eMJIEHa, OJHAKO CIEAYeT YYUThIBaTh, YTO B COCTaB ONTHYECKON T'OJIOBKU
BXOJIUT IIb€303JIEMEHT, MUTAaeMbli HanpsbkeHueM 75 B. [1pu cHATOM KpbllliKe BO3MOXKEH TOCTYI

K €TI0 KOHTaKTaM.

OnTuyeckas rojoBKa.

B cocraB ontuueckoii rosioBku (Puc.l) BxomaT:

XJ1a10mpoBo (1103.2) ¢ YCTaHOBJICHHBIM B HEM €AMHBIM MojyjieM (1m03.3) Ja3epHOro
mona (Toptica Photonics #LD-0375-0020-2 S/N169016) u koUIMMHPYIOIIEro 00bEeKTHUBA
(Na=0.55; f=4.5 mm; BbIxoHas anepTypa — 5 Mm);

TEPMOIIEKTPUICCKUIT MUKPOXOJIOTIbHUK (1eMeHT [lenbThe);

tepmonatyuk (tepmucrtop 10 kOM), YCTaHOBIICHHBIH B KOPIyCE OMTHYECKOW TOJOBKU
BOJIM3H XJ1aI0TIPOBOJIA;

mudpakiuoHHas penierka (1mo3.4), yKperieHHas Ha OABMKHOM pbryare (mo3.9);

bE303JIEMEHT (1103.7), MPUBOIAIIUI PhIYar B JIBUKEHHE.

Kopmyc nazepa (mo3.1) ciyKuT B KauecTBe Kapkaca Uil BCEX OINTHYECKUX H
MexaHndeckux komrnoHeHToB ECDL. YToObl 01HOBpeMEHHO 00ECTIEYNTh XOPOUIHHA TEIIOBOM
KOHTaKT U HaJSKHYIO SJICKTPHUCCKYI0 H3OJIAILHMI0 JIA3EPHOIO [HOJa IO  OTHOIICHHIO K
KOpITyCy Jia3epa, €ro XJajolpoBOJ KPEHMHUTCs TEIUIONPOBOSIIUM KIeeM uepe3 carnupoBYO
noioxkky. IlmactukoBas kpeimka ECDL 3ammmmaer onrtudeckuid pe3oHATOp OT IBLIH,
TEIJIOBBIX M aKyCTHYECKUX BO3MyIleHHi. OCHOBaHHE ONTHYECKOH TOJOBKH HUMEET C OOKOB
MPOJIOJIbHBIC Ma3bl JJIsl €€ YCTAHOBKH Ha OMTUYECKHid cToI. ClieayeT MPUMEHSITh TAKOW MOHTaX

ONTHYECKOM I'OJIOBKH, ITPU KOTOPOM obecreynBacTCs XOpOHII/II\/II TEIIJIOOTBOJ OT €€ OCHOBAHMA.



OnTuyeckuii pe3oHATOp IepecTpanBaeMoro Jjasepa (opMupyercs 3aJHEH T'paHBIO
JIa3epHOTo IM0/1a, UMEIOIIeH BhICOKUIT KoadduimenT otpaxenus (90-95%), u nudpakunonHon
pemertkoit (3600 mMm™), ycraHOBIeHHOH B cxeme JIMTTpoBa. PemieTka yKperuieHa Ha
TOPH30HTAIEHOM Bajly, IIOJIOKEHHE KOTOpPOTO U OIpeaenser TpeOyeMoe HaIpaBlieHHE
Iudpakuuu JasepHoro mydka. Ilpe3osneMeHT, ToJKarOmMi pbr4ar ¢ JudpakuuoHHON
PEIIeTKOM, M3MEHSIET OJJHOBPEMEHHO W YroJI TaJICHHs JIyda Ha PEIeTKY, U JUTHHY Pe30HaTopa.
DTO TMO3BOJISIET PACIIUPUTH JHANA30H HEMPEPhIBHOW MEPECTPONKH YaCTOTHI H3ITyICHUS.
[ToxcTpoeunslii mpenu3uoHHbIH BUHT (1103.6) oOecrieunBaeT rpyOyr0 MEPECTPOIKY Jia3epHOM

JJIMHBI BOJIHBI.
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Puc.l. Ontuueckasi rojioBka (BHI CBepXy NpH CHATOi Kpbimke). 1 — kopmyc
ONTHYECKOHN TOJIOBKH; 2 — XJIAJONPOBOJ] TA3epHOr0  TMOJa; 3 — COUHBIH  MOIyJb
Ja3epHOro AMOoNa W KOJUIMMHUPYIOIET0 OOBeKTHBa, 4 — mudpaknuOHHAS pEIIeTKa,
YKpeIUIeHHasi Ha TOPU30HTAIILHOM Bally; 5 — BepTUKaIbHbIN (GUKCUpYIOmMiA BUHT M2; 6 —
TOPU3OHTANBHBINA ocTHpoBOUHBIH BUHT M3x0,25; 7 — nbe3oaneMent; 8 — pazpem DHS-
15F; 9 — noxBMIKHBIN phIYar.

TouHOE IPOCTPAaHCTBEHHOE COIVIACOBAHUE MAJJAIOIEN Ha PEIIEeTKY U JU(pparupoBaHHON
BOJIH KPUTHYECKU BaXKHO JUISI TIOJYYEHUS BBICOKON KOI€pEeHTHOCTU U 3HAYUTENbHON MOITHOCTH
B BBIXOJHOM wm3nmydeHun nazepa. ECDL-3715R He wuMmeer IITAaTHBIX pEryIUpPOBOK JUIS
HACTPOMKH B3aMMHOTO MOJIOKEHUS Ja3€PHOT0 IMOJa U KOJUIMMHUPYIOLIEro OOBbEKTUBA, a TaKKe
JUI FOCTUPOBKH JIa3€PHOTO IMy4YKa B BEPTUKAJIbLHOM HAIpPaBJIE€HUH. DTH Ba)KHbIE YCTAaHOBKHU
TpeOyIOT CEpbE3HOTO HaBbIKA U BHINOJHEHBI NIPEABAPUTEIHHO Ha COOPOUHOM CcTeHie. B ciyuae
HNOBPEXJEHHUsS] WIM JErpajalliyd JIa3epHOro JAMOJa MOIYylb JAWOJAa U KOJUIMMHUPYIOIIEro
00BEKTUBA JOJHKEH 3aMEHSTHCS LIETTUKOM.

B oTinuue OT IOCTUPOBKU KOJUIMMHUPYIOUIETO OOBEKTHMBAa HEOOJbIIas IMOACTPOIKa
JA3€pHOro Jiyda B BEPTUKAIBHON IUIOCKOCTH BO3MOKHAa U IIOCJIE JEMOHTa)Ka ONTHYECKOU
TOJIOBKH €O COOpPOYHOro cTeHaa. ['opu3oHTanbHas 0Ch (TOPU30HTANBHBIN Ba) TUPPAKIIHOHHON
pEILIETKH YCTAaHOBJIEHA B IAHTOBOM 3axkuMe. [[aHroBbIi 3akuM (pUKCHpYyETCs WM OTIyCKaeTcs,
KOTJ]a BEPTUKAIbHBIN BHHT (1103.5) 3aKkpyuMBaeTCsi WM BBIKPYYMBACTCS COOTBETCTBEHHO.

2



Crnerka acMMMETPUYHBII 3aXBaT LIAHTH MPUBOJUT K MPOBOPAYMBAHUIO TOPU30HTAIBHOIO Bajia
npu 3akpyuuBanuu BuHTa 5 (Puc.l). 3akpyunBaHHe (QUKCHPYIOLIETO BHUHTA TPUBOJHUT K
CMEILEHHIO JIa3€pHOro JIyya BBEpX, BBIKpPYYMBaHUE cMellaeT ay4 BHU3. He ciaeayer Bpamarhb
¢puxcupyomuii BUHT 0ojiee 4YeM HA 4YeTBepTh o0opora! B mpoTuBHOM ciydae OH MOXKET
OBbITh OBPEXK/IEH, WM TOPU3OHTAIBHBIN Bajl Oy/IeT NOJHOCTHIO OCIIa0JIEH.

Eciu TpeOyercs 3HauuTeNbHOE CMELICHHE JIa3€pHOT0 JIyda B BEPTUKAIBHOM INIOCKOCTH,
TO CJEIyeT BOCIOJb30BaThcsl 11-00pa3HbIM NUIMIEBBIM KIIOYOM M3 PEMOHTHOTO KOMILIEKTa
(Puc.6). Jlnst ycTaHOBKM JIaHHOTO KIIFOYa B TOPIIE TOPU30HTAIBHOTO Baja UMEETCS UIUICBOM
ma3 ¢ pe3pOoBeIM orBepctmeM M1,6. Ilpum oTmymeHHOM (QHUKCHPYIOIIEM BHUHTE S
TOPU30HTAJIBHBINA Banl Bpamaercs cBoOoaHo. Ilocne ycraHOBKH Bana B TpeOyeMoe I0JIOKEHHE
OH MOXET ObITh BHOBb 3@KaT C Y4E€TOM YINOMSHYTOIO BBIIIE BpalllEHUS Baja IpPU 3aTSHKKE
(UKCHPYIOIIEro BUHTA.

Kak mnpaBmiio, BBIXOAHOM Iy4yOK Jlazepa acTHUIMaTU4YeH. OJTO CBA3aHO U C €ro
AIUTMOTUYHOCTBIO, M C THUIOM BOJHOBojAa cTpykTypbl LD. Ilostomy wunHorma namuboiee
s deKTUBHAs oNTHYECKas oOpaTHasi CBSI3b JTOCTUraeTCsl IPU CIIerka CXOJSAIIeMCs Iy4Ke, T.e.
HesHaumTenbHas cxomuMocTh (~2° 107%) masepHoro myduka He O3HAuyaeT HeNPABHIBHOI

I0CTHPOBKHU KoyummMaTtopa ECDL.

BJiok vyiipaBJjieHus.

bnok ynpasnenuns (ULDC2807B — a Universal Laser Diode Controller for Blue LDs)
YCTaHABJIMBAET TOK JIA3€PHOTO JTHOJA, TEMIIEpaTypy KopITyca jla3epa M UIMHY BHEIIHEH JacTh
JA3epHOTO  pe30HaTopa C TOYHOCTBIO, JIOCTAaTOYHOW JUI  JOCTHDKEHUS TpeOyeMbIX
xapakrepuctuk ECDL-3715R. ULDC2807B B kavecTBe ONIMH MOXXET HMMETh JIBa
He3aBUCUMBIX KOHTypa Tepmoctabmmusanuu (LD u CASE mns momenn ULDC2807DB). B
npezcTaBieHHO# Moaenu npubopa ULDC2807SB akTuBHpoBaH TOJIbKO 0uH 13 HuX (LD).

Amnanorosbslii 00K IMUTaHHUs 00ecreYrBaeT BCE HAIPsDKEHUsI, TpeOyemble A paboThI
JIEKTPOHHBIX Y3JI0B: crabmimsupoBaHHble +15B, +75B, 5B n HecTabunm3upoBanHbie +6B.
[Tox kpeImIKOH OJI0Ka YyHIpaBICHHUS PSAIOM C CETEBBIM Pa3beMOM PACIIOJIOKEHBI TPH THE3/a JUIS
TUTABKHUX CETEBBIX Mpeaoxpanuteneid. OTHO THE3I0 COOTBETCTBYET NEPEMEHHOMY HAIPSHKEHUIO
cuoBoir cetm 240B, npyroe — wHanpsokenmo 220B, Tperbe — Hampspkenuto 117B.
EnuHcTBeHHBI mNpeIoXpaHuTe]b HOMHHAIOM 1A 0/skeH ObITh YCTAHOBJIEH B
coorBeTcTBYIOIIEe THe3mo! Jlononuutenbublii npenoxpanurens B 100 mA (F1 na Puc.7)
3alIUIIAET BBIXOJ BBICOKOBOJIFTHOTO OJIOKA NMHUTAaHHS OT CIIy4alHOTO 3aMbIKaHHs. s TOro
9TOOBI CHATH KPBIIIKY OJOKa yIpaBJICHUS, CIEAYET BBIKPYTHTH YETHIPDE BHHTA C €r0 BEpXHEH

CTOPOHBI.



[Mepenusisi manenp OJ0Ka YIIPaBICHUS pa3jielieHa Ha HECKOJIBKO (DYHKIIMOHAIBHBIX 30H,
orpaxaroumx pabory wucroynuka Toka (CURRENT), koHTpo/UlepoB TeMIiiepaTypbl

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

B 3ore CURRENT pacmnonoxxensr nupoBoit MHIUKATOP, PYKOSTKHA YCTAaHOBKH YPOBHS
Toka nasepHoro jauona (LEVEL), ammmuryner ckanupoBanus toka (SWEEP) u ypoBHs
orpanuyenusi Toka (LIMIT). Bensiii cBeTonmos, pacrnosiokeHHblid Hax pykositkod LEVEL,
32)KUTACTCSI TP JOCTIKEHUH YPOBHS OTPaHMYCHHUsI TOKAa. MaKcHManbHOE 3HAYCHHE TOKa JUIS
ULDC2807SBS cocrasmusier okono 190 MA. [TosHbIN pa3mMax CKaHUPOBAaHUS TOKA COCTABIISET

YETBEPTh OT MAKCUMAJIBHOTO 3HaueHuUs Toka (~50 MA).
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Puc.2. Bua ciepeny u c3aau Ha 0JIOK yIpaBJIeHUsI.

BeTrpoeHHbI TeHepaTop TpeyrojJbHOTO CHUTHAIa MOXKET MOJIYJIHPOBATh TOK JIA3€PHOTO
avona Ha ceteBoit yactore f m ee cyborapmonukax /2, f/4, f/8. Jns ycraHOBKM 4YacTOTHI
MOJYJISIUH OJMH U3 JIBMKKOB niepekitouatens DIP-8 na nmewatHoit miuare (SW5) nomkeH ObITh
ycraHoBiieH B moyoxernne ON. IlpuHrMas BO BHMUMaHHWE HH3KOYACTOTHBIH MEXaHHUYECKHMA
OTKJIMK Jla3epHOro pesonaropa, dactora f/2 (r.e. 25 I'm mis Espomsr m 30 I'p g CIHA)
npenycranoBierna B ECDL-3715R. Jlns ckaHWpOBaHMS Ja3€pHOW JUIMHBI BOJIHBI MOTYT
UCTIONB30BaThCsl M 0oJiee BBICOKME YaCTOTHI, €CIH CKOPOCTh CKAHMPOBAaHUS BaXKHa, a
JOTIOJTHUTEIBHBIMI  OCHMJLISAIMSIMA BOJHM3M TOYEK ITIOBOPOTAa HAINPABIICHUS CKAaHUPOBAHHS
MO>KHO IIPEHEOpPEYb.

[TockonbKy TpeyroybHbIN CUTHAN YIPABICHUS TOKOM MHXKEKIUHU U HampsbkeHuem PZT
dbopmMupyeTcsi U3 TEPEeMEHHOTO HANpPSDKEHUS CHIIOBOW CETH, TO Pa3sHOCTh (a3 ITHX JBYX
MEPEMEHHBIX CHTHAJIOB TIOCTOSIHHA. JTO TO3BOJSET MHHHMH3MPOBATH BIIMSHHUE CETEBBIX

HABOJOK ITPpU PETUCTPALMU OINITHYCCKHUX U SJICKTPUICCKUX CUTHAJIOB.



Tpummep orpanuuenus Toka (LIMIT) pacmonoxen Hanm pykositkon SWEEP.
VcTaHOBKAa OrpaHMYeHHs TOKa HeoOXoquMa JUli HpEeNOTBPAICHUS Jerpajalliy JIa3epHOTO

JI0/J1a BCJIEJICTBUE CIIy4YalHBIX IEPErpy30K IO TOKY.

B 3ome THERMO pacnosoxeHsl JBa  IMOACTPOSYHBIX  COINPOTHBIICHUS,
ycTaHaBiIMBaloIKuX TemiepaTypy BHytpeHHero (LD) wu Buemmero (CASE) kouTypoB
TepMocTabmIn3auuy. Bpaienue no 4acoBoil cTpeiake NPUBOJUT K YBEIIMYEHHUIO TEMIIEPATypPhl
KOHTPOJUpYyeMOoro oObekTa. JIByXIBETHbIE CBETOAMOJbl HaJa TPUMMEpPaAMHU OTPAXKAIOT
COCTOSIHME COOTBETCTBYIOIICH TepMocTadOmmm3anuu. OTCYyTCTBHE KaKOro-InOo CBETa B 30HE
THERMO cBueTenbcTBYeT 00 YCTAHOBICHHH TPEOYEMBIX TEMIIEPATYp JIa3€PHOTO U0 WU
KOpIlyca ONTHYECKOW TOJIOBKHM. 3€JeHBbIH IBET cBeToAuoda HHGOpMUPYET 00 aKTHUBHOM
OXJAXJICHUH  COOTBETCTBYIOIIEro  OObEeKTa, T..  BHEWIHSASA  TeMmIepaTypa  BblLIe
[IPEelyCTAaHOBJIEHHON JJIsi JaHHOTO 00bekTa. KpacHblil IIBET CBETOAMOAA MHAMLMPYET Harpen
(BHewIHss TemIieparypa HWXKe npeaycraHoBieHHOW). CBeroauonsl B 30H¢ THERMO Tarke
rOpsT KPacHbIM, €CJIM ONTHYECKAsl FOJIOBKA pa3beMHEHa ¢ OJIOKOM YIpaBJICHHUS.

Knonka B 3o0ne THERMO nepekmtouaer mudpoBoil aucruieil U3 pexumMa H3MEpPeHHS
TOKa JIA3epHOIO JMOJAa B PEKUM M3MEPEHHUS BEJIWYMHBI CONPOTHBIICHUS, 3a/a0LIEro
TeMIleparypy JasepHoro nuoja. [Ipu HaxkaTum Ha Hee UCIUIel MOoKa3bIBaeT 3HAUEHHUE JAaHHOTO

COIIPOTHUBJICHUA B KHJIOOMaAX.

B ¢ynkunonansHoit 30He PZT ycCTaHOBIIEHBI PYKOSITKUM PETYIUPOBKH aMIUIMTYIbI
nepemenHoro (SCAN) wu mnocrosaaoro (OFFSET) wanpsokenus, momaBaeMoro Ha
nbe30ieMeHT. CurHaga MOJYJASUUH, TO0JIaBa€Mblii Ha BXOJl BBICOKOBOJIBTHOTO YCHIJIMTEJS,
oJI00eH CHUrHajldy, I0JaBaéMOMY Ha BXOJlI MCTOYHMKAa Toka. OTHocutenbHas (asza 3THUX
CUTHAJIOB BBIOpaHa TakUM 0O0pa3oM, YTOOBI peaqn30BaTh COTJIACOBAHHBIE H3MEHEHHUS TOKa
JIA3€pHOr0 JMOJa U JJIMHBI JIA3€PHOrO pe3oHaTopa. DTO MO3BOJISIET PACHIMPUThH JHAra3oH
HENPEpPhIBHOW MEpPECTPOKM YacTOThl BBIXOJHOTO U3IydeHMs Jazepa. Ui CKaHUpPOBaHUS
MbE303JIEMEHTA MCIIOJIb3YETCS MPaKTHUeCKH MOJHbBIH (75B) pa3Max BBIXOJHOTO HAIPSKCHUS
BBICOKOBOJIbTHOTO ycuiuTens. MakcuManbHas THepecTpoika [UIMHBI pe30HaTopa Jia3epa

JOCTUTACTCS TIpU cpeHeM ToJoxeHuu pykosaTkn OFFSET u mosiHOCThIO BBEIEHHOM PYKOSITKE

SCAN.

B 30ne LD HaxonsaTcs TymOiep pasMblKaHMs LIYHTa JIA3EPHOTO AMOAA U MHAUKATOP
COCTOSTHHSI ATOTO IIYHTa. PeKOMEHyeTCs AepKaTh Ja3epHbIil HO/] 3aKOPOUCHHBIM (CBETO IO/
MOTallieH) B MOMEHT BKIIIOYEHHs OJIOKa YIpaBJICHUS M JIO YCTAHOBJCHHUS CTAllMOHAPHOTO
COCTOSIHUSL 000MX KOHTYpoB TepMmocTaOmnuzamuu. Korma tymOnep LD mnepeBoautcs B

cocrosaue OPEN, cBeroamon 3aropaercs 3€leHBIM, W BEJIUYHHA COINPOTHBIICHUS,
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3aKOpAYMBAIOIIETO BBIBOJIBI JIA3EPHOTO JHO/a, IUIABHO U3MEHSIETCS C BEIUMUUHBI nopsaka 4 Om
710 BEIUYUHBI B JiecsITku MOM, pa3mblikast Ja3epHbIi 1101 U 3alluiias ero oT OpOCKOB TOKa B
IIEPEXOHBIX Iporeccax. Takke IIyHT 3al[UIIacT OT IEPerpy30K JIa3epHbId JTUOJ IpHU

aBapUITHOM MCUYE3HOBEHUU JIF0O0TO U3 MUTAIOIINX UCTOYHHUK TOKA HanpspkeHui 15 B.

Ha 3agneit manenmn ULDC2807SB ycraHOBIIEHBI:

CETEBOM pa3beM C BBIKIIIOYATETIEM,

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

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

BXOJIHOM pa3beM BHEIIHero yrpasiisitomiero curuana (EXT),

nepeksroUaTess yrpasisonux curaanos (EXT-INT) u

BBIXOIHOM pa3beM cuaxponusanuu (TRIG).

B momnoxxenun INT mnepexirouaTens yrnpaBISIONMX CUTHAIOB Ha pasbeM TRIG
MOJIaeTCS TPEYTOJIbHBIN CHTHAN pa3mMaxoM 8 B ¢ BBIXOJa BCTPOEHHOTO T'€HEpaTopa, KOTOPHIHA
MOJKET OBITh WCIIOJNIB30BaH Uil CHHXPOHHU3AIMM BHEIIHUX YCTPOWCTB. Iyt TOrOo dYTOOBI
KOHTpOJIMpoBaTh BbixoaHble mapamerpsl ECDL-3715R BHemHMM cUTHANIOM, NEpeKIIoYaTeh
YIPaBISIOLUIMX CUTHAJIOB JI0JKEH ObITh ycTaHOBJeH B nosioxkenne EXT. B atom ciyuae BbIxoJ
BCTPOCHHOTO T€HEpaTopa OTCOEIMHSAETCS OT BXOJOB HMCTOYHHMKA TOKAa U BBICOKOBOJBTHOI'O
YCHJIUTEJISI, Ha KOTOpBIE, Kak U Ha pa3beM T RIG, mogaercs Tenepb BHEITHUI CHTHAL.

Curnan ¢ pazeema MOD mocrymaer Ha BXOJ HCTOYHHKA TOKAa HE3aBUCHUMO OT
nosioxkernst nepexirodarens EXT-INT. Otknuk B n3menennn toka mo Bxoaxy MOD B 20 pas

MeHble, yeM 1o Bxoay EXT.

Hoaroroska k padore ECDL -3715R.

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

2. IlpoBeputp momnoxenue pykositok SWEEP m  LEVEL. Oum nomxsbel OBITH B
KpailHEM JIEBOM TIOJIOKECHHHU.

3. Toxcoenuuuts cereoit muyp k SASEMJIEHHOM poserke. BiimouuTs cereBoii
TymOJep, pacHoJIOKEHHbI Ha 3aJHEW NaHeld, U MOJOXKJIaTh 1O MOMEHTa YCTaHOBJICHHUS
CTallMOHAPHOI'O TEMIIEPATYPHOI'O peXHMa Ja3epHOro JIMO0Jia U KOpIlyca ONTUYECKOMN TOJIOBKHU
(cBetommoel B 30He THERMO n0/mKHBI TOTaCHYTH).

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

PEKOMEHIyEMbIH YPOBEHb TOKA.

Boixawuyenue ECDL -3715R.

1. BsiBectu 06¢ pykositku SWEEP u LEVEL 1o nyns (B kpaiitee JieBOe MOJI0XKCHHUE).
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2. 3amkHYTHh BbIBOZABI Jazepa TymOnepom LD-OPEN (phluaskok BHHU3, HWHAUKATOP
COCTOSTHHS IIIYHTA orac).

3. BBIKITIOYHTE OJIOK yIIpaBJICHUS! CETEBBIM TyMOJIEPOM.

IlepecTpoiika yactorbl ECDL -3715R.

Mexannueckas cradbunpHocTh ECDL-3715R nocratoyHo BBICOKA, YTOOBI COXpPAHSTH
BBIXOJIHBIE IApaMETphl Jlazepa B TEUEHUE HeZeNb. Tak YTO PEerylupoBKa TOKAa HHKEKIUU
JIA3€pHOr0 JMOJIa U HAIPSDKEHUS Ha MbE303JIEMEHTE SIBISETCS JIOCTaTOYHBIM CPEACTBOM JUIS
TOYHOI HACTPOWKH J1a3epa Ha JKEIaeMyro JUIMHY BOJHBI (HarmpuMep, JAJIHHY BOJHBI aTOMHOTO
nepexoaa). Onnako yxyamienue xapaktepuctuk ECDL  (yBenuueHHe MOPOroBOro TOKa,
YMEHBIIEHUE BBIXOJHOW MOIIHOCTH M JMara3oHa MepecTPOMKH 4acTOThI, Ci1aboe MoJaBiIeHHe
OOKOBBIX MOJI, BO3pacTaHWE AaMIUTUTYJHOTO IlyMa) MOXET CBHUJCTEIbCTBOBATH O
HE0OX0IMMOCTH MOBIOCTUPOBKHU BHEIIHETO PE30HATOPA.

Crnenyronye SKciepuMeHTaIbHBIE JaHHbIe onuchiBaoT padoty ECDL-3715R u moryr

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

<I>=47mA
Turning point

<—— of'the triangular wave

=54 mA, P=8 mW
=
o
2
]
o
Z
=
o

0 <~ [}, =43mA

Time

Puc.3. 3aBucumocTthb BLIXO)IHOﬁ MOIITHOCTH Jia3epa OT TOKa MHKCKIIHH. Tox

JIA3epHOTO AMOIa MOAYIUPYETCS CUMMETPUIHBIM TPEYTOJIBHBIM CUTHAJIOM. 3aBUCUMOCTD

CHATA IIPU MMOCTOAHHOM HAITPAKECHHUU Ha IIBE303JICMCHTC.

Ha pucynke 3 moka3ana BarT-amnepHas xapakrtepuctuka (BrAX) ECDL-3715R, T.e.
3aBHCHMOCThH BBIXOJHON MOIIHOCTH Jia3epa OT TOKa WHXKEKIWHU. [Ipu BpalieHWu peieTku B
TUIOCKOCTH TU(PAKIUN TPOUCXOAUT H3MEHEHHE B3aMMHOTO PACIIONOKECHUS IO YacToTe
KOHTYpa CEJICKTUBHOCTU HUPPAKIIHOHHOMN PEIISTKH, MOJI JIA3EPHOIO J10/1a (COOCTBEHHBIX MOI)
u mon ECDL (BHemnux mox). Takoe M3MEHEHHE HATJISIIHO OTPAXKACTCsl B XapakTepe BatT-
aMIIepHON XapaKTePHCTUKH, Onarojapss 4eMy OHa CIyKaT yJOOHBIM HHCTPYMEHTOM JUIS

BBIOOpA ONITUMATILHOTO peknmMa padoTsl ECDL.
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BcerpoeHHBIT  reHepatop  TPEYroJIbHOTO — CUTHA&JIA, MO  KOTOPOMY  TaKXKe
CUHXPOHM3UpPYETCS pa3BepTka ocuuwuiorpada, JIMHEHHO BO BpPEMEHH YBEIUYMBACT U
YMEHBIIAET TOK Ja3epHOr0 JUOJA, a COOTBETCTBYIOIEE M3MEHEHHME BBIXOJHOM MOIIHOCTH
jmazepa peructpupyerca (oronpueMHUKOM. IlpakTuyecku TropU3OHTalIbHbBIE YYacCTKH B
OCHOBAaHUHU OCLUJIOTPAMMbl COOTBETCTBYIOT JOIMOPOTrOBOMY pexumy Jsazepa. C mosBieHUuEM
reHEepaIlMi BbIXOJHAs MOIIHOCTh MOHOTOHHO HApacTaeT ¢ POCTOM ToKa (MCKIIFOYash 30HBI
MEPECKOKOB MOJ).

N3meHeHne TOKa HaKayKW JIA3€pPHOrO AMOJA BBI3BIBAET COOTBETCTBYIOIIHME BapHaluU
TEMIIEpaTypbl M IOKa3aTesas MPEJOMIICHHS YCWIMTEIBHOW Cpeabl, YTO BEAET K HM3MEHEHUIO
ONITUYECKOH JUTMHBI JHOJa M B LeJNOM JUTHHBI pe3oHaTopa ECDL. PerynspHbie pe3kue cKadku

Ha BTAX oOycnoBiensl nepeckokamu 1o mojgam ECDL.

1=58mA, P=10 mW 1=58mA,P=10 mW

Mode hops

W

i T i 1S " e e P aannd'e oy e ameny

Output power
Output power

Etalon transmission
Etalon transmission

Time Time
a) 0)

Puc.4. 3aBucMMOCTH BBIXOJHOWH MOIIHOCTH Jiaepa OT HAaNpPsKEHUs Ha

nbe30dJieMeHTe TpH TOocTosHHOM Toke LD (BepxHue uepHble KpuBbIE). BHH3Yy —

nponyckanue 3tajgona ®adpu-Ilepo ¢ obmacthio cBoboaHON aucnepcuu 10 I'Ti. Puc.40

— 9TO JAeTanbHOE W300paKeHHE 30HBI, BBIACICHHON KpPAcHBIM IMPSIMOYrOJbHHKOM Ha

Puc.4a.

Ecmu BTAX 3amucana mpu MOCTOSHHOM HANPsOKEHHH Ha Mbe303JeMeHTe (pyKosTKa
SCAN ycraHOBIICHa B KpaifHee JIeBOE IMOJIOKEHHUE), TO cieAyronue ocipuiorpammel (Puc.4)
3aperucTpUpPOBaHbl MPU MOCTOSIHHOM TOKE JIA3€pHOr0 /MO0Ja U JIMHEWHO H3MEHSIOUIEMCS CO
BpEMEHEM HANpsHKEHUU Ha IMbhEe303JeMEeHTe. AMIUIMTYAA CKaHUPOBAHUS IbE303JIEMEHTa
BbIOpaHa MaKCUMAaJIbHOM JJIsl OCIMUIJIOTpaMM Ha PUCYHKE 4a M yMEHbILIEHA JI0 OJIHOM MATON OT
MakcuMyMma Juis Puc.40 (30Ha, BBIJCICHHAS KPAacHBIM MPSIMOYTOJLHHKOM Ha Puc.4a).
OciorpaMMbl  COOTBETCTBYIOT TOJIBKO OJHOMY CKJIOHY MOJyJUpyrouiero curtana. Ha
BEPXHUX KPHUBBIX, OTPAKAIOUIMX BBIXOJHYIO MOIIHOCTH JIa3epa, XOPOLIO BHUIHBI CKAayKH,

CBSI3aHHBIC C MEPECKOKaMH KaK MOJI BHEIIHEr0 pe3oHaTopa (CKAaukd MHHUMAIbHOM

AMIUTMTY/IBI), TaK ¥ COOCTBEHHBIX MOJ JIa3epHOro auoja (CKaukd OOJIbIICH aMILTHTYIBI).
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HHTepBanbl HENPEpBIBHOM NEPECTPOMKH YacTOTHI JIa3epa, pa3lelIeHHbIE IEPECKOKaMU MO,
COCTaBISIOT Heckoibko [T u cooTBeTcTBYyrOT oOOnmactu cBoOomHOW mucnepcun ECDL.
HuwxHue ocmwiorpaMMbl MOKa3bIBAOT —Ipoltyckanue osTanoHa Pabpu-Ilepo, xotopslit
MI03BOJISIET OLIEHUTH JIMANa30H MEePECTPOKM 4acTOThI Jia3epa. JlaHHBIN 3TaloH uMeeT 00J1acTh
cBoboHOU aucniepcuu 10 [T,

Pe3kocTh 1aHHOTO ATajlOHA HEIOCTATOYHA, YTOOBI YBEPEHHO CYIUTh O KOHTPACTE MOJI B
BBIXOJJTHOM H3JIy4EHHMH Ja3epa, OJHAKO U3 MPHUBEAECHHBIX OCLUJUIOIpPaMM BUIHO, YTO BOJIU3U
HEKOTOpBhIX 00JacTel Mepeckoka MOJ CIEKTPalbHOE KaueCTBO BBIXOJAHOTO HU3IIyYEHUS
YXYALIAeTCsl BCJIEICTBUE KOHKYPEHLIMHM MOJ], MPUBOJSIIEH K CHHUYKEHUIO KOHTpacTa IUKOB

nponyckauus stanoHa (Puc.4a, HIKHSS OCHUILIONpPaMMa).

<I>=52mA

=58 mA

Output power

Etalon transmission

Time

Puc.5. 3aBucumocts mMomnoctu ECDL-3715R (BepxHsas kpuBas) M NPOMyCKAHHE
3TAJOHA (HIDKHAS KPUBas) MPH CHHXPOHHOM CKAHMPOBAHMH Mbe303J1€MEHTA M TOKA
HAKAYKH.

N3meHeHne TOKa MHXEKUUU MPUBOJUT K HM3MEHEHHUIO ONTHYECKOM JUIMHBI
COOCTBEHHOI'0 PE30HATOPA JIA3EPHOTO AMO/JA BCIEACTBUE N3MEHEHMs IT0Ka3aTells IPEJIOMIICHUS
aKTUBHOM cpeibl U TEIUIOBOTO PAaCIIMPEHMs] KpUcTajlia. DTO MNPUHIUMIHAIBHO IO3BOJISIET B
OTpPEEIEHHOM JHarna3oHe CHHXPOHU3UPOBATH JIBUJKEHHWE COOCTBEHHOM U BHELIHEH MOJ
COCTAaBHOT'O pe30HaTOpa Ja3epa U YBEIMUYUThH JIMANa30H HENPEpPhIBHOW NMEPECTPONKU JJIMHBI
BostHel ECDL-3715R. Ha pucynke 5 nokasan mpumep Takoro COTjacOBaHHOTO CKaHHUPOBAHHS

JUTMHBI BHEIITHETO Pe30HATOpa M ToKa uHkekiuu LD.

JUist mony4eHusT MaKCUMAabHOTO JMala30Ha HENPEPBIBHOW NEPECTPOMKH YacTOTHI
Jlazepa nociaeA0BaTEIbHOCTh IEUCTBUN TAKOBA:
1) ycranoButhb pykosstky SCAN OH3K0 K MaKCUMyMY;

2) ycranoBuTh pykosatky OFFSET B cpentee nosoxenue;
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3) pykostky SWEEP BBecTn 10 ypoBHS, IpH KOTOPOM JOCTHUTaeTCsl MaKCHMajIbHas
JUIMHA HEMpPEepPhIBHOTO YYacTKa B BBIXOJHOW MOIIHOCTH Ja3epa. Ilpu s3TomM Moxer
noTpeboBarbcst HeOoJbIIas moacTpoiika Toka LD pykosrtkoit LEVEL.

Crnenyer OTMETUTh, YTO U3-3a OINpPENEICHHON 3aJepKKU MbE303JEMEHTa B OTKIMKE Ha
YIPABISIONIUI CHUTHAI MO OTHOIICHUIO K TOKY (CTENEHb 3a/JCPXKKH 3aBUCHT OT YacTOThI U
aAMILUTMTY/IbI CKAaHMPOBAHUS) TMOBEICHHE Jia3epa HA Pa3HBIX CKJIOHAX YIPABISIONIETO CUTHAIa
MOXKET OTJINYAThCS.

IOcruposka ECDL -3715R.

Hwxke mnpuBeneHa mnocineqoBaTeNbHOCTh JIEHCTBUM, €CIU BBISIBJICHO, 4YTO TpeOyeTcs

MO/IFOCTUPOBKA Jia3epa.

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

1) BcraBute Il-00pasubiii witod u3 pemkomiuiekta (Puc.6) B nutuieBoit ma3
TOPU30HTAJIBHOM OCH TU(PPAKINOHHON PELIETKH.

2) OmnpenenuTh HampaBieHHUE, B KOTOPOM JBIKeHHE [1-00pa3HOro Kiro4ya MpUBOJUT K
YMEHBIIEHUIO IOPOrOBOT0 TOKa. /sl 3TOro MArko noHa)kMMaTh Ha pblyar BBEpX U BHU3.

3) Ecnu iBmwkeHue ppryara BHU3 (T.€. Ja3€PHBIH JIyd, OTPAKCHHBIA OT TUPPAKIIMOHHOM
PELICTKU JBUIKETCSI BBEPX) MPUBOJUT K YMEHBIICHHIO TOPOrOBOrO TOKA, TO CICIYeT BpallaTh
¢ukcupyromuii BuHT (Puc.l, mo3.5) mo dvacoBoil cTpenke. B HpOTHBOIOJIOXKHOM Cily4yae
GuKCcHpYIOIUNA BUHT CHEAyeT cierka ociabutb. s BpamieHus (UKCHPYIOLIEro BUHTA
UCIIOJIb3YeTCS YCUIICHHBIH IIeCTUrpaHHblid (MMOycoBbIil) kitou 1.5 u3 pemkomiuiekra. Kak
[IpaBWJIO, BpAIIEHUS] Ha HECKOJBKO TIpajlycoB IOCTATOYHO Ui BOCCTAHOBJICHUS DPEKHUMOB
paboter ECDL-3715R.

4) Tlocne MOCTHKEHHS MUHHMyMa MOpOTa I'eHEpallid YCTAaHOBUTh, €CIIM Tpedyercs,
HEOOXOJMMYIO JUTHHY BOJHBI TOPH30HTAIBHBIM IOCTUPOBOYHBIM BUHTOM (Puc.1, 1103.6), moctym
K KOTOpPOMY BO3MOXKEH U TpPHU 3aKPBITOM KpBIIMIKE ONTHYECKOW TrosioBkH. i BpalleHus
TOPU30HTAIBHOTO FOCTUPOBOYHOTO BUHTA HMCHOJb3YETCS CTAaHAAPTHBIM IIECTUTPAHHBINA KIIOY

1.5 U3 peMKOMILIEKTA.
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Oo0mme pexomenaanuu no 3xcniayaranuun ECDL-3715R.

1. He nblTaiiTech U3MEHUTh HACTPOMKY BBIXOJHOTO 00beKTHBA. B cityuae nerpagauuu
JIa3€pPHOI0 U0JIa €ANHBIN MOYIIb 11012 U O0BEKTUBA JOKEH 3aMEHSATHCS LIEITUKOM.

2. He HapymaiiTe mocnenoBaTeIbHOCTh BKIIFOUCHHS U BBIKITIOUCHUS JIa3epa.

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

TKC =-4%/°C.

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

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

AOJDKCH BKIIIOYATHCA MOCIICAHNUM W BBIKITIOYATHCA IICPBBIM.

Coenynduxanus.

1. JlnwHA BOJIHBI 369 HM

2. BbIxoHAas MOIHOCTH

@ 58 mA 10 MBT
@ 70 mA 16 MBT
3. Jlmama3oH HeNpephIBHOM MEePeCcTpOKu
by PZT only 71T
by PZT+LD current 50T T
4. Jlnana3oH rpy0oil nepecTpoiiku +2 HM
5. Ionspuszanus JIMHEWHAs BEpTUKAIbHAs
6. Ily4ok swmanTHYeckuit 5 1.5 Mm?
7. TloporoBblii TOK 43 MA
8. Pabouwmii Tox 70 MA
9. MakcumanbHbIi pabounii TOK 80 MA
10. BenmuunHa TEPMOCOTIPOTHUBIICHUS 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 ynpaBiaeHHs 1.2 xr
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