TexHu4eckoe onNMcaHue u PYKOBOACTBO II0 3KCILIYaTallud ITUO0AHOIO0 Ja3epa

¢ BHemHUM pe3onaTopom ECDL-6710R (S/N 101460)

Huonueni nazep ¢ BHemHHM pe3oHaTtopom ECDL-6710R sBisiercs HCTOYHHUKOM
MEPECTPAauBAEMOT0 BBICOKOKOTEPEHTHOTO W3IYYCHUST B BUAUMOW OONACTH ONTHYECKOTO
criektpa. LleHTpanbHas amuHa BOJTHBI pabovero auana3zoHa paBHa 668 aM. [1pu 3ToM Bo3MOKHA
ee OTCTpoiKa Ha 2 HM, KaK B KOPOTKOBOJIHOBYIO, TaK M B JUIMHHOBOJIHOBYIO CTOpOHY. Jlazep
MOJKET HCIOJIB30BATHCSI B METPOJIOTHH, CIIEKTPOCKOTINH, HHTEPPEPOMETPHH.

ECDL-6710R cocToUT M3 ONTHYECKOHW TOJOBKHA M AJIEKTPOHHOTO OJIOKAa YIpaBJICHUS,
KoTopble coenuHstoTcs kabenem VGA Ttuma. CrannmaptHas umHa Kabens cocraBiseT 1,8 .
brox ympaBneHus HODKEH MOIKITIOYAThCS K CETH MEPEMEHHOTO HANPSHKEHUS Yepe3 PO3eTKY,
UMEIOIIYI0 KOHTAaKT He3aBHCHMOro 3a3zemJueHusi. OnThyeckas TOJOBKA NPU TPABHIEHOM
MOJKITIOYEHUH 3a3€MJICHA, OJIHAKO CIIEAYET YYHUTBIBATh, YTO B COCTaB ONTHYECKOW TOJOBKH
BXOJUT Tbe30dieMeHT, nutaeMbiii HanpsokenneM 200 B. Ilpu cHATON KphIIKe BO3MOXKEH

AOCTYII K €0 KOHTAaKTaM.

OnTuyeckas rojioBKa.

B cocraB ontuueckoii rosioBku (Puc.l) BxomaT:

xaagonpoBoa (M03.2) ¢ YCTAaHOBJACHHBIM B HEM €IUHBIM MojayieM  (103.3)
npocBeTiieHHoro Jaseproro auoja (LD) u kommmupyromero oosexktuBa (Na=0.55; f=4.5 mm;
BBIXOJIHAsS anepTypa — 5 Mm);

TEPMOIIEKTPUICCKUIT MUKPOXOJIOTIbHUK (1eMeHT [lenbThe);

tepmonatyuk (tepmucrop 10 kOM), yCTaHOBIICHHBIH B KOPITyCE€ ONTUYECKOW 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
pemetkoit (2400 mm™), 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 U KOJUIMMHUPYIOMET0 OOBeKTHBa, 4 — mudpaknuOHHAS pEIIeTKa,
YKpeIUIeHHasi Ha TOPU30HTAILHOM Bally; 5 — BepTUKaIbHbIN UKCUpYIOmMiA BUHT M2; 6 —
TOPU3OHTANBHBINA ocTHpoBOUHBIH BUHT M3x0,25; 7 — nbezoaneMent; 8 — pazpem DHS-
15F; 9 — noxBMIKHBIN phIYar.

TouHOE MPOCTPAHCTBEHHOE COTIIACOBAHNUE MAJAIOIIEH Ha PEHIETKY U AU(parupoBaHHOMN
BOJIH KPUTHUYECKH BKHO JUIS MOJTyYCHUST BRICOKOH KOT€PEHTHOCTH M 3HAYUTEIHLHONH MOIITHOCTH
B BBIXOJHOM wm3nydeHun nazepa. ECDL-6710R He wmMmeeT IITaTHBIX pEryIUPOBOK JUIS
HACTPOWKH B3aUMHOTO TOJIOKESHHS JIA3€PHOTO MO0 M KOJUTMMHPYIOIIET0 00ObEKTHBA, a TAKKe
IUIS. FOCTUPOBKH JIA3€PHOTO TyYKa B BEPTHKAJIBLHOM HAIPABICHHH. DTH BAKHBIE YCTAHOBKH
TpeOYIOT CEpPbEe3HOTO HABBIKA M BBHITIOJHEHBI TIPEABAPUTEIHLHO HA COOpOYHOM cTeHzae. B ciydae
HNOBPEXKACHUS WM JIETPAJalliyl JIA3€pPHOTO IHOJa MOAYJAb JAMOJAa M KOJUIMMHPYIOIIETO
00BEKTHBA JIOJKEH 3aMEHSTHCS ICITHKOM.

B oTinMuue OT IOCTUPOBKM KOJUIMMHUPYIOUIETO OOBEKTHMBA HEOOJbIIas IMOACTPOIKa
Ja3epHOTO JIyda B BEPTUKAIPHON IUIOCKOCTH BO3MOXKHA M TIOCIE JEMOHTaXa ONTHYECKOH
TOJIOBKH €O COOpPOYHOro cTeHa. ['opu3oHTanbHas 0Ch (TOPU30HTABHBIN Ba) TUPPAKIIHOHHON
PEIIETKH YCTAaHOBJICHA B IIAHTOBOM 3a)kMMe. L[aHTOBBII 32kKUM (DUKCHPYETCS HITH OTITyCKaeTCs,
KOTJ]a BEPTUKAIbHBI BHHT (1103.5) 3aKkpyuMBaeTCsi WM BBIKPYYMBACTCS COOTBETCTBEHHO.

Cnerka aCI/IMMeTpI/I‘-IHI)II\/’I 3axBaT HAaHT'M NPUBOAWT K IMPOBOpAYUBAHHUIO TOPU30HTAJIBHOTO Bajia
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npu 3akpyuuBanuu BuHTa 5 (Puc.l). 3akpyunBaHHe (QUKCHPYIOLIETO BHUHTA TMPUBOJHUT K
CMEILEHMIO JIa3€pHOI0 JIyya BBEpX, BHIKpPYYMBaHUE cMellaeT 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 JIa3€pHOT0 JIyda B BEPTUKAIBHOM INIOCKOCTH,
TO CJEIyeT BOCIOJb30BaThcsl 11-00pa3HbIM NUIMIEBBIM KIIIOYOM M3 PEMOHTHOTO KOMILIEKTa
(Puc.6). Jlnst ycTaHOBKM JIaHHOTO KITFOYa B TOPIIE TOPU30HTAIBHOTO Baja UMEETCS UIUIICBOM
ma3 ¢ pe3pOoBeIM orBepctmeM M1,6. Ilpu oTmymeHHOM (QHUKCHPYIOIIEM BHUHTE S
TOPU30HTAJIBHBINA Banl Bpamaercs cBoOoaHo. Ilocne ycraHOBKH Banla B TpeOyeMoe I0JIOKEHHE
OH MOXET ObITh BHOBb 3@KaT C Y4E€TOM YINOMSHYTOIO BBIIIE BpalllEHUS Baja IpPU 3aTSDKKE
(UKCHPYIOILIEro BUHTA.

Kak mnpaBmiio, BBIXOAHOM Iy4OK Jla3epa acTUIMaTU4YeH. OJTO CBA3aHO MU C €ro
AIUTMOTUYHOCTBIO, M C THUIOM BOJHOBojAa cTpykTypbl LD. Ilostomy wunHorma namboiee
s ¢eKTUBHAs oNTHYECKas oOpaTHasi CBSI3b JIOCTUrAeTCsl IPU CIlIerka CXOJSAIIeMCs Iy4Ke, T.€.
HesHaumTenbHas cxomuMocTh (~2° 107%) masepHoro myduka He O3HAuyaeT HeNPABHIBHOI

I0CTHPOBKHU KoJummMaTtopa ECDL.

BJiok vyiipaBJieHus.

bnok ymnpasnenus (ULDC142 — a universal laser diode controller) ycranasiauBaer Tok
JA3epHOTO JMOJA, TEMIepaTypy Kopryca Jiazepa W JUIMHY BHEIIHEH YacTH JIa3epHOTO
pe30HaTopa C TOYHOCTHIO, JOCTATOYHOW Uil AOCTHXKEHHs TpeOyeMbix xapakrepuctuk ECDL-
6710R. ULDC142 B kauecTBe ONIHMHA MOXET HWMETh JIBa HE3aBHCHMBIX KOHTYypa
tepmoctabmmm3aimn (LD u CASE). B mnpezacraBiaeHHoit Mojenu Jiazepa C BHEIIHHM
PE30HATOPOM aKTHBUPOBAH TOJILKO 0/1MH U3 HEX (LD).

Amnanorobslii 00K IMUTaHHUs 00ecreYrBaeT BCE HAIPsDKEHUsI, TpeOyemble ajisi paboThI
AJIEKTPOHHBIX Y3JI0B: cTabunusupoBanubie +15B, +200B, 5B u HecTabunm3upoBanHbie +6B.
[Tox kpeImIKOM OJ0Ka YyIpaBICHHUS PSAIOM C CETEBBIM Pa3beMOM PACIIOJIOKEHBI TPH THE3/a IS
TUTABKHUX CETEBBIX Mpeaoxpanuteneid. OTHO THE3I0 COOTBETCTBYET NEPEMEHHOMY HAIPSHKEHUIO
cwoBoir cetm 240B, npyroe — wHanpsokernmo 220B, Tperbe — Hampspkenuto 117B.
EauHcTBeHHBI mNpegoXpaHuTe]b HOMHHAIOM 1A 0/skeH ObITh YCTAHOBJIEH B
coorBeTcTBYIOIIEe THe3mo! Jlononuutenbublii npemoxpanurens B 100 mA (F1 na Puc.7)
3alIUIIAET BBIXOJ BBICOKOBOJIFTHOTO OJIOKA NMHUTAHHS OT CIy4alHOTO 3aMbIKaHHs. s TOro
9TOOBI CHATH KPBIIIKY OJOKa YIpaBJICHUS, CIIEAYET BBIKPYTHTHh YETHIPE 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
orpanuyenus Toka (LIMIT). KpacHblii cBeTOMO N, pacnosiokeHHbli Haj pykostkoit LEVEL,
32)KUTACTCSI TP JOCTIKEHUH YPOBHS OTPaHMYCHHUsI TOKAa. MaKcHManbHOE 3HAYCHHE TOKa JUIS
ULDC142 cocraBmser okono 120 MA. [lomHbIi pa3Max CKaHMPOBAHHS TOKAa COCTABIISET

YETBEPTh OT MAKCUMAJIBHOTO 3HaueHuUs Toka (~30 MA).
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Puc.2. Bua ciepeny u c3aau Ha 0JIOK yIIpaBJIeHUsI.

BeTrpoeHHbI TeHepaTop TpeyrojJbHOTO CHUTHAIa MOXKET MOJYJIHPOBATh TOK JIA3€PHOTO
avona Ha ceteBoit yactore f m ee cyborapmonukax f/2, f/4, f/8. Jlns 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 u 30 T'ip g CIHA)
npenycranoBierna B ECDL-6710R. [lnsi ckaHMpOBaHWS Ja3epHOW JUIMHBI BOJIHBI MOTYT
UCTIONB30BaThCsl M 0oJiee BBICOKME YaCTOTHI, €CIH CKOPOCTh CKAHMPOBAaHUS BaXKHa, a
JOTIOJTHUTEIBHBIMI  OCHMJLISAIMSIMA BOJHM3M TOYEK ITIOBOPOTAa HAINPABIICHUS CKAaHUPOBAHHS
MO>KHO IIPEHEOpPEYb.

[TockonbKy TpeyroyibHbIN CUTHaN YIPaBICHUS TOKOM MHXKEKIUU U HampsbkeHuem PZT
dbopmMupyeTcsi M3 TEPEeMEHHOTO HANpPSDKEHUS CHIIOBOW CETH, TO Pa3HOCTh (a3 ITHX IBYX
MEPEMEHHBIX CHTHAJIOB TIOCTOSIHHA. JTO TO3BOJSET MHHHMH3MPOBATH BIMSHHUE CETEBBIX

HABOJOK ITPpU PETrUCTPAlMU 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 Ja3epHoro nuoja. [Ipu HaxkaTuu Ha Hee AMCIUIe MOoKa3bIBaeT 3HaUeHHUE JTaHHOTO

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 UCIOJIb3yeTcs nmpakTudecku monHeiid (400B) pa3max BBIXOIHOTO HAIPSKCHHUS
BBICOKOBOJIbTHOTO ycuiuTens. MakcuManbHas THepecTpoika [UIMHBI pE30HaTopa Jia3epa

JOCTUTACTCS TIPpU cpeHeM ToJoxeHuu pykosTkn OFFSET u moHOCThIO BBEIEHHOM PYKOSITKE

SCAN.

B 30ne LD HaxonsTcs TymOiep pasMblKaHHs LIYHTa JIA3€pHOTO JAMOAA U MHAUKATOP
COCTOSTHHSL ATOTO IIYHTa. PeKOMEHyeTCs AepKaTh Ja3epHbIi THO] 3aKOPOUCHHBIM (CBETO IO/
[OTallieH) B MOMEHT BKIIIOYEHHs OJIOKa YIpaBJICHUS M /IO YCTAHOBJCHHUS CTAllMOHAPHOTO
COCTOSIHUSL 000uX KOHTYpoB TepMmocTtaOmnuzamuu. Korma tymOnep LD mnepeBoautcs B

cocrosaue OPEN, cBeroamon 3aropaercs 3€lIeHBIM, W BEJIUYHHA COIPOTHBIICHUS,
5



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 manemn ULDC142 ycTaHOBIICHBI:

CETEeBOH pa3beM C BBIKIIIOYATEIIEM,

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 TPEYroJbHBINH curaan pazmaxom 10 B ¢ BeIXoz1a BCTPOGHHOTO reHepaTopa, KOTOPHIH
MOJKET OBITh WCIIOJIB30BaH Uil CHHXPOHHU3AIMM BHEIIHUX YCTPOWCTB. Iyt TOro dYTOOBI
KOHTpoJInpoBath BbixoaHble mapamerpsl ECDL-6710R BHemHMM cHTHANIOM, NEpEeKIIOYaTeNh
YIPaBISIOLUIUX CUTHAJIOB JI0JKEH ObITh ycTaHOBJeH B nosioxkenne EXT. B atom ciyuae BbIxo[
BCTPOEHHOTO TeHepaTopa OTCOEAWHSETCS OT BXOJIOB MCTOYHHKA TOKAa M BBICOKOBOJIETHOTO
YCHJIUTEJISI, Ha KOTOPBIC TENEePb, Kak U Ha pa3beM T RIG, mogaercs BHEITHUI CHTHAIL.

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 -6710R.

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 -6710R.

1. BsiBectu 06¢ pykositku SWEEP u LEVEL 1o Hyns (B kpaiitee JieBO€ 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 -6710R.

Mexannueckas cradbunpHocTh ECDL-6710R nocrato4Ho BBICOKA, YTOOBI COXpPaHSTH
BBIXOJIHBIC TIApaMeTphl Jla3epa B TEUYEHHE HEJeNb. TaK UYTO PeryarpoBKa TOKA WHIKCKIHH
JA3epHOTO MO W HAINPSDKEHHSI Ha MBE30DJIEMEHTE SBIISETCS JOCTATOYHBIM CPEACTBOM JUIS
TOYHOI HACTPOWKH J1a3epa Ha JKEIaeMyro JUIMHY BOJHBI (HarmpuMep, JAJIHHY BOJHBI aTOMHOTO
nepexoaa). Onuako yxyamienue xapaktepuctuk ECDL  (yBenwueHwe MOpPOroBOro ToOKa,
YMEHBIICHHE BBIXOJHOW MOIIHOCTH ¥ JTHAIa30Ha MEPECTPOUKH YacTOTHI, cllaboe IMoaBlIeHIE
OOKOBBIX MOJI, BO3pacTaHWE AaMIUTUTYJHOTO IlyMa) MOXET CBHUJCTEIbCTBOBATH O
HEO0XOAMMOCTH TIOBIOCTUPOBKU BHEIITHETO PE30HATOPA.

Crnenyronie SKcriepuMeHTaIbHBIE JaHHbIe onuchiBaoT padoty ECDL-6710R u moryr

CJIY)KHUTH B KaUCCTBC 06pa3110131,1x IIpH €ro FOCTUPOBKE.

<I>=2TmA

Turning point
<—— ofthe triangular wave
I1=35mA,P=13 mW

Output power

Time

Puc.3. 3aBucuMoOCTbL BBIXOJAHOH MONIIHOCTH Jiazepa OT TOKAa HWHKeKIHUHU. TOK
JIA3epHOTO AMO0Ia MOAYIUPYETCS CUMMETPUIHBIM TPEYTOJIbHBIM CUTHAJIOM. 3aBUCUMOCTD
CHATA NPU MOCTOSSHHOM HANPSHKEHUN Ha MhE303JIEMEHTE.

Ha pucynke 3 moka3ana BarT-amnepHas xapakrtepuctuka (BrAX) ECDL-6710R, T.e.
3aBHCHMOCThH BBIXOJHON MOIIHOCTH Ja3epa OT TOKa WHXKEKIWHU. [Ipu BpalleHWu peieTku B
TUIOCKOCTH U(PAKIUN TPOUCXOAUT H3MEHEHHE B3aMMHOTO PACIIOJNOKECHUSI IO YacToTe
KOHTYpa CEJICKTUBHOCTU HUPPAKIIHOHHOM PEIISTKH, MOJI JIA3EPHOIO Jn0/1a (COOCTBEHHBIX MOI)
u mox ECDL (BHemnux mox). Takoe M3MEHEHHE HATJISIIHO OTPAXKACTCSl B XapakTepe BatrT-
aMIIepHON XapaKTePHCTUKH, Onarojapss 4eMy OHa CIyKaT yJOOHBIM HHCTPYMEHTOM JUIS

BBIOOPA ONITUMATIBHOTO peknmMa padotsr 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=33mA
E P=12mW
8_ Mode hops
=} /
5 \
=
~ 250 MHz

N

Cavity transmission

!

Puc.4. 3aBucumocTh BBIXOJHOW MOIIHOCTH Jiazepa OT HaNpsKeHUs Ha
nbe303JieMeHTe pu MocTosHHOM Toke LD (Bepxmss kpuBas). BHu3y — mpomyckaHue
KoH(oKkapHOrO HHTEphepomerpa Dadpu-Ilepo (hiaykTyannu aMIUIUTY/IbI PE30HAHCOB B
00JIaCTH HENPEPhIBHON MEPECTPOMKN YaCTOThI CBS3aHBI C OIU(POBKON CHTHAJA, a IHUKU
OTPHIIATEIIHHON aMIUIUTY/IBI - C HEOCTATOYHO OBICTPBIM OTKIUKOM (DOTOMPHUEMHHUKA).

UL

L R

Time

Ecmu BTAX 3amucana mpu MOCTOSHHOM HANPSOKEHWH Ha Mbe303JeMeHTe (pyKosTKa
SCAN ycraHoBIieHa B KpaifHee JIeBO€ IMOJIOKEHHUE), TO cieayromue ocumuiorpaMmer (Puc.4)
3apEruCTPUPOBAHBI IIPU NOCTOSHHOM TOKE JIA3€PHOTO JIMOJA WM JIMHEWHO W3MEHSIOLIEMCS CO
BPEMEHEM HAaNpPSDKEHUM Ha IbE303JIEMEHTE. AMIUINTYAa CKAaHMPOBAHMUS IIbE303JEMEHTA
BbIOpaHa MakcHUMallbHOM. OcuuuiorpaMmbl  COOTBETCTBYIOT TOJBKO OJHOMY CKJIOHY
MOJylUpymromero cursana. Ha BepxHell KpHBOM, OTpakarolledl BBIXOJHYIO MOIIHOCTH JIa3epa,
XOpOIIO BHUJAHBI CKAauKH, CBA3AHHBIE C IIEPECKOKAMH MOJI BHEIIHETO pPE30HATOpa, MEXAY
KOTOPBIMH ~ BBIXOJIHAsl 4acTOTa Jia3epa MeEHsercs Ha Heckoubko [T (auamasow,

COOTBETCTBYIOIIMI obOmactu cBoboauo#t mucnepcun ECDL). HmkHss ociuniorpamma



MIOKa3bIBaeT MpomycKkaHue KoHgokanbHOro uHTeppepomerpa Pabpu-lIlepo tuma, xKoTOpHIH
MO3BOJISIET HM3MEPUTHh JWANa30H IMEPEeCTPOMKH YacTOTHI Jla3epa M OICHUTH CIEKTPAIBHOE
Ka4eCTBO JIA3EPHOTO M3TydeHHs U upuHy JnHuu reneparnun ECDL. Jlannsrit maTepdepomerp
umeet 06aacth cBo0oHOM mucnepcun 250 MI' u peskocth 50 (anmaparHas mmpusa 5 MI ).

W3 npuBeAeHHBIX OCHMIUIOTPAMM BHJIHO, 4YTO BOJM3M 00JIACTH IEPECKOKAa MOJ]
CIIEKTPAJIbHOE KAYeCTBO BBIXOJHOTO H3IIyYCHHUs YXYAIIAETCS BCIIEICTBHE OIHOBPEMEHHOTO
cocymiecTBOBaHUS MOJI. KOHKypeHIIHsS MO IPUBOJMT K H30BITOYHOMY aMILTUTYIHOMY IITyMY B
MOIIHOCTH (BEpXHSSI KPHBAas) W TMOSIBJICHHIO JIOTIOJHHUTENBHBIX IMHUKOB CO CHIKCHHBIM

KOHTPACTOM B IPOIYCKaHUH HHTephepomeTpa (HIKHSIS KpUBasi).

<[>=33mA [=35mA
P=13mW

Output power

Cavity transmission

T T I | T T T | I
Time

Puc.5. 3aBucumocts mMomnoctu ECDL-6710R (BepxHss KpHBas) M NPOMYyCKAHHE
untepdepomMerpa (HIKHSSI KPHBast) MPU CHHXPOHHOM CKAHMPOBAHHMH Mbe303J1eMEHTA
H TOKa Hakauku (QIyKkTyalie aMIUTUTYAbl PE30HAHCOB CBS3aHBI C OIH(PPOBKOI
CHUTHANA).

V3MeHeHre TOKa WHXEKIUH TNPHUBOJUT K HM3MEHEHUIO ONTHYECKOH JITHHEI
COOCTBEHHOTO Pe30HATOpa JIA3€PHOTO ANO/a BCIECACTBUE U3MEHEHNS OKA3aTeNsl IPEIOMIICHHS
aKTHBHOM Cpelbl M TEIUIOBOTO PACIIUPEHUS KpHCTaia. JTO MPUHIMIHAAIBHO IO3BOJSET B
OTIPE/ICTICHHOM /IMana30He CHHXPOHHM3MPOBATH JIBUKEHHE COOCTBEHHOW ¥ BHEIIHEH MOJ
COCTaBHOTO PE30HATOpa Jia3epa W YBEIWYHUTH JTUAITA30H HENPEPHIBHOW IMEPECTPONKH JITHHBI
BostHbl ECDL-6710R. Ha pucynke 5 nokasan mpumep Takoro COTJacOBaHHOTO CKaHHUPOBAHHS

JUTMHBI BHEIIIHETO Pe30HATOpa M ToKa uHkekiuu LD.

JUist mony4eHusT MaKCUMAalbHOTO JMala30Ha HENPEPBIBHOW NEPECTPOMKH YacTOTHI
Jlazepa nociaeA0BaTeIbHOCTD IEUCTBUN TAKOBA:
1) ycranoButhb pykostky SCAN Ha MakCHMyM;

2) ycranoBuTh pykosatky OFFSET B cpentee nosoxenue;



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
YIPABJISIONIUI CUTHAT TI0 OTHOILICHUIO K TOKY (CTENEeHb 3aJePXKKH 3aBHCUT OT YaCTOThI U
aAMILUTMTY/IbI CKAaHMPOBAHUS) TMOBEICHHE Jia3epa HA Pa3HBIX CKJIOHAX YIPABISIONIETO CUTHAIa
MOXKET OTJINYAThCS.

IOcruposka ECDL -6710R.

Hwxke mnpuBeneHa mnocieqoBaTeNbHOCTh JIEHCTBUM, €CIU BBISIBJICHO, YTO TpeOyeTcs

MO/IFOCTUPOBKA Ja3epa.

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-6710R.

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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Hpunaoxenue. [IppHuunuaabLHbie 1 MOHTaKHbIE cxembl UL DC142.
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Puc.7. CxemMa 0J10Ka MUTAHUS.
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Puc.8. CxeMa HCTOYHHKA TOKA.
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Puc.10. Cxema KOHTpoOJLJIepa TeMIePATYPbl KOPIYca ONTUYECKOi TOJOBKH.
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Puc.12. Cxema BbICOKOBOJIBTHOTO YCHJIUTEJSA.
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Oo0mme pexomenaanuu no 3xcniayaranun ECDL-6710R.

1. He nblTaliTech U3MEHUTh HACTPOMKY BBIXOJHOTO 00beKkTHBA. B cityuae nerpagauuu
JIA3€pPHOI0 JU0JIa €IMHBIN MOYIIb 11012 U O0BEKTUBA JOKEH 3aMEHATHCS LEIUKOM.

2. He HapymaiiTe mocienoBaTeIbHOCTh BKIIFOUCHHS U BBIKITIOYCHUS JIa3epa.

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

TKC =-4%/°C.

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

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

AOJDKCH BKIIIOYATHCA IMOCIICAHUM W BBIKIIIOYATHCA IICPBBIM.

Coenynduxanus.

1. JlnwHA BOJIHBI 668 HM

2. BbIxoaHAasg MOIIHOCTH

@ 26 mA 5 MBT
@ 34 mA 12 MBT
3. Jlmama3oH HeNpepBIBHOM MepecTpOKu
by PZT only 5ITnh
by PZT+LD current 15T
4. Jluana3oH rpy0oil nepecTpoiiku + 2 HM
5. Ionspuszanus JIMHEWHAs BEpTUKAIbHAs
6. Ily4ok swmnTHYeckuit 5 1.5 Mm?
7. TloporoBblii TOK 18 MA
8. Pabouwmii Tox 34 MA
9. BenmuunHa TEPMOCOTIPOTHUBIICHUS 11.0 kOm
10. Pa3mepbl ONTHYECKON TOJOBKH 51" 46" 35 Mm>
11. Bec onTuueckoil roJI0BKH 120r
12. Pa3mepsbl Gi10Ka yIipaBJIeHUs 245 200" 55 mm®
13. Bec 0Ooka ynpaBieHHS 1.2 xr
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