TexHu4eckoe onNMcaHue u PYKOBOACTBO I10 3KCILIYaTallud TUOAHOIO0 Ja3epa

¢ BHemmHuM pe3onatopom ECDL -8790R (S/N 091719)

Huonueni nazep ¢ BHemHHM pe3oHaTtopom ECDL-8790R smBisiercs HCTOYHUKOM
[IEpeCTPauBaEMOro BBICOKOKOTEPEHTHOTO M3JIy4YeHHs] B BUIUMONH 00JacTH ONTHYECKOIO
criekrpa. LlenTpanbHas amuHa BOJTHBEI pabovero auana3zoHa pasHa 871 um. [lpu 3ToM Bo3MOKHA
ee OTCTpoiKa Ha 2 HM, KaK B KOPOTKOBOJIHOBYIO, TaK M B JUIMHHOBOJIHOBYIO CTOpOHY. Jlazep
MO>KET UCIOJIb30BaThCS B METPOJIOTHH, CIEKTPOCKOIIUH, UHTEPPEPOMETPUH.

ECDL-8790R cocTouT M3 ONTHYECKOHW TOJOBKHA M AJIEKTPOHHOTO OJIOKAa 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

BXOJMT MbE302JIEMEHT, MUTAEMbIN HaIpshkeHueM 75 B.

OnTuyeckas rojJi0BKa.

B cocraB ontuueckoii rosioBku (Puc.l) BxomaT:

xaagonpoBoa (M03.2) ¢ YCTAHOBJACHHBIM B HEM €IUHBIM MoayireM  (103.3)
npocBeTiieHHOTo JazepHoro guona (#LD-0860-0080-AR-2) u koJUTMMHPYIOIIEro 00BEKTHBA
(Na=0.4; f = 6.2 MmM; BeIXO/IHAS anepTypa — 5 Mm);

TEPMOIIEKTPUICCKUIT MUKPOXOJIOTHIbHUK (1eMeHT [lenbThe);

tepmonatyuk (tepmucrtop 10 kOM), yCTaHOBIICHHBIH B KOPIyCE OMTHYECKOW TOJIOBKU
BOJM3H XJIaI0MIPOBOJIA;

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

bE303JIEMEHT (1103.7), MPUBOIAIIUI PhIYar B JIBHKEHHE.

Kopmyc nasepa (mo3.1) ciyKuT B KauecTBe Kapkaca Il BCEX OINTHYECKUX H
MexaHngeckux komrnoHeHToB ECDL. YToObl 01HOBpeMEHHO 00ECTIEYNTh XOPOUIHHA TEIIOBOM
KOHTaKT U HaJCKHYIO DJICKTPHUSCKYI0 H3OJIAILHMI0 JIA3EPHOIO [HOJa IO  OTHOIICHHIO K
KOpITyCy Jia3epa, €ro XJajolpoBOJ KPEHMHUTCs TEIUIONPOBOIIUM KIeeM uepe3 carnupoBYO
nooxkkKy. IlmactukoBas kpeimka ECDL 3ammmmaer onrtudeckuii pe3oHATOp OT IIBLIH,
TEIJIOBBIX M aKyCTHYECKUX BO3MyIleHHi. OCHOBaHHE ONTHYECKO TOJOBKM HUMEET C OOKOB
MPOJIOJILHBIC M3kl JJIsl €€ YCTAHOBKH Ha OMTUYECKHid ¢TI ClieayeT MPUMEHSITh TAKOW MOHTaX

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



OnTuyeckuii pe3oHATOp IepecTpanBaeMoro Jjasepa (opMupyeTcs 3aJHEH T'paHBIO
Ja3epHOT0 IM0/1a, UMEIoIIeH BhICOKUIT KoadduimenT otpaxenus (90-95%), u nudpakunonHon
pemetkoit (1800 mm™), ycraHoBimeHHO# B cxeme JIMTTpoBa. PemieTka yKperuieHa Ha
TOPH30HTAIEHOM Bajly, IIOJIOKEHHE KOTOPOTO U OIpeaenser TpedyeMoe HaIpaBlieHHE
Iudpakuuu JasepHoro mydka. IIpe3osneMeHT, ToJKaOmMi pbl4ar ¢ JudpakuquoHHON
PEIIeTKOM, M3MEHSET OJTHOBPEMEHHO W YroJI TaJICHHs JIyda Ha PEIeTKy, U JUTHHY Pe30HaTopa.
DTO TMO3BOJISICT PACIIUPUTH JHANA30H HEMPEPHIBHOW MEPECTPOMKH YaCTOTHI H3ITyICHUS.
[ToxcTpoeunslii mperu3uoHHbIH BUHT (1103.6) oOecrieunBaeT rpyOyI0 MEPECTPOIKY Jia3epHOM

JJIMHBI BOJIHBI.

,
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Puc.l. Ontuueckasi rojioBka (BHI CBepXy NpH CHATO# Kpbimke). 1 — kopmyc
ONTHYECKOHN TOJIOBKH; 2 — XJIAJONPOBOJ] TA3epHOr0  TMOJa; 3 — COUHBIH  MOIyJb
Ja3epHOro AMONa U KOJUIMMHUPYIOMEr0 OOBeKTHBa, 4 — mudpaknuOHHAS pEIIeTKa,
YKpeIUIeHHasi Ha TOPU30HTAIILHOM Bally; 5 — BepTUKaIbHbIN (UKCUpYIOmMiA BUHT M2; 6 —
TOPU3OHTANBHBINA tocTHpoBOUHBIH BUHT M3x0,25; 7 — nbezoanement; 8 — pazpem DHS-
15F; 9 — noxBMIKHBIN phIYar.

TouHOE IPOCTPAaHCTBEHHOE COTJIACOBAHME TAIAIOIIEH Ha PEIIeTKY U TU(PparupOBaHHOM
BOJIH KPUTHUYECKH BKHO JUIS MTOJTyYCHHUST BBICOKOH KOT€PEHTHOCTH M 3HAYUTEIHLHONH MOIITHOCTH
B BBIXOJHOM w3nydeHun jasepa. ECDL-8790R He wmmeer mTaTHBIX pEryIUPOBOK IS
HACTPOWKH B3aUMHOTO TOJIOKESHHS JIA3€PHOTO JMO0a M KOJUTMMHPYIOIIET0 00bEKTHBA, a TAKKe
IUIS. FOCTUPOBKH JIA3€PHOTO IyYKa B BEPTHKAJIBLHOM HAIPABICHHH. DTH BAXKHBIE YCTAHOBKH
TpeOYIOT CEpPbEe3HOTO HABBIKA M BBHITIOJHEHBI TIPEABAPUTEIHLHO HA COOpOYHOM cTeHzae. B ciydae
MOBPEXKJICHHUS] WM JETpajalliyd JIa3epHOTO JUO0JAa MOIYITh JWOJa W KOJUIMMHPYIOIIETO
00BEKTHBA JIOJKEH 3aMEHSTHCS ISITHKOM.

B oriuMume OT IOCTUPOBKU KOJUIMMHUPYIOUIETO OOBEKTHMBA HEOOJbIIas MOACTPOIKa
JA3epHOTO JIyda B BEPTUKAIBHON IUIOCKOCTH BO3MOKHA M TIOCIE JIEMOHTaKa ONTHYECKOU
TOJIOBKH €O COOpPOYHOro cTeHa. ['opu3oHTanbHas 0Ch (TOPU30HTABHBIN Ba) TUPPAKIIHOHHON
PEIIETKH YCTAaHOBJICHA B IIAHTOBOM 3a)kMMe. L[aHTOBBII 32KUM (DUKCHPYETCS WU OTITyCKaeTCs,
KOTJ]a BEPTUKAIbHBI BHHT (1103.5) 3aKkpyuMBaeTCsi WM BBIKPYYMBACTCS COOTBETCTBEHHO.

Cnerka aCI/IMMeTpI/I‘-IHBII\/’I 3axXBaT HAaHT'M NPUBOAWT K IMPOBOpAYUBAHHIO T'OPU30HTAJIBHOTO 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 Bpamarb
¢puxcupyomuii BUHT 0ojiee 4YeM HAa 4YeTBepTh o0opora! B mpoTuBHOM ciydae OH MOXET
OBbITh OBPEXK/IEH, WM TOPU3OHTAIBHBIN Bajl OyI€T NOJHOCTHIO OCIIa0JIEH.

Eciu Tpebyercs 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 UIUIICBOM
ma3 ¢ pe3pboBeIM orBepctmeM M1,6. Ilpu oTmymeHHOM (QHUKCHPYIOIIEM BHUHTE S
TOPU30HTAJIBHBINA Banl Bpamaercs cBoOoaHo. Ilocne ycraHOBKM Banla B TpeOyeMoe I0JIOKEHHE
OH MOXET ObITh BHOBb 3@KaT C Y4E€TOM YINOMSHYTOIO BBIIIE BpAalllEHUS Baja IpPU 3aTSHKKE
(UKCHPYIOIIEro BUHTA.

Kak mnpaBmiio, BBIXOAHOM Iy4OK Jlazepa acTUIMaTU4YeH. OJTO CBA3aHO U C €ro
AIUTMOTUYHOCTBIO, M C THUIOM BOJHOBojAa cTpykTypbl LD. Ilostomy wunorma nauboiee
s deKTUBHAs oNTHYECKas 0OpaTHasi CBSI3b JIOCTUrAeTCsl IPU CIIerka CXOJSAIIeMCcs Iy4Ke, T.€.
HesHaumTenbHas cxomuMocTh (~2° 107%) masepHoro myduka He O3HauyaeT HeNPABHIBHOI

I0CTHPOBKHU KoyummMaTtopa ECDL.

BJiok vyiipaBJjieHus.

bnok ynpasnenus (ULDC2707 — a universal laser diode controller) ycranaBmuBaeT TOk
JA3epHOTO JMOJa, TEMIepaTypy Kopiyca Jiazepa W JUJIMHY BHEIIHEH YacTH JIa3epHOTO
pe30HaTopa C TOYHOCTHIO, JOCTATOYHOU ISl AOCTHXKEHHs TpeOyeMbix xapakrepuctuk ECDL-
8790R. ULDC2707 B kadecTBE ONIMH MOXXET HWMETh JBa HE3aBHCUMBIX KOHTYypa
tepmocradbmmsanmu (LD u CASE mis monmenu ULDC2707D). B mpezcraBieHHONH Mojaenu
npubopa ULDC2707S akTuBHpOBaH TOIBKO 0JUH U3 HUX — LD.

AmnanoroBbslii 00K IMUTaHHUs 00ecreYMBaeT BCE HAIPsDKEHUsI, TpeOyemble Jjisi paOboThI
AJIEKTPOHHBIX Y3JI0B: crabmimsupoBaHHble +15B, +75B, 5B n HecTabunm3upoBanHbie +6B.
[Tox kpeImIKOH OJ0Ka yIpaBICHHS PSAIOM C CETEBBIM Pa3beMOM PACIIOJIOKEHBI TPH THE3/a IS
TUTABKHUX CETEBBIX Mpeaoxpanuteneid. OHO THE3I0 COOTBETCTBYET MEPEMEHHOMY HAIPSHKEHUIO
cuoBoit cetm 240B, npyroe — Hanpsokernmio 220B, Tperbe — HampspkeHuto 117B.
EauHcTBeHHBI mNpeIoXpaHuTe]b HOMHUHAIOM 1A f0/skeH OBITh YCTAHOBJIEH B
coorBeTcTBYIOIIEe THe3mo! Jlononuutenbublid npenoxpanurens B 100 mA (F1 na Puc.7)
3alIUIIACT BBIXOJ BBICOKOBOJIFTHOTO OJIOKA NMHUTAaHHS OT CIIy4alHOTO 3aMbIKaHus. s TOro
9TOOBI CHATH KPBIIIKY OJOKa YIpaBJICHUS, CIIEAYET BBIKPYTHTH YETHIPE BHHTA C €r0 BEpXHEU

CTOPOHBI.



[Mepenusisi manenb OJ0Ka YIIPaBICHUS pa3/ielieHa Ha HECKOJIBKO (DYHKIIMOHAIBHBIX 30H,
orpaxaroumx pabory wucrounuka Toka (CURRENT), koHTpo/ulepoB TeMIiepaTypbl

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

B 3ore CURRENT pacmnonoxxensr nudpoBoit MHIMKATOP, PYKOSTKHA YCTAHOBKH YPOBHS
Toka nasepHoro jauona (LEVEL), ammmuryner ckanupoBanus toka (SWEEP) u ypoBHs
orpanuyenust Toka (LIMIT). KpacHblit cBeTOMO N, pacnosiokeHHbli Haj pykostkoit LEVEL,
32)KUTACTCSI TP JOCTIKEHUH YPOBHS OTPaHMYCHHUsSI TOKAa. MaKcHManbHOE 3HAYCHHE TOKa JUIS
ULDC2707S cocraBusier okoso 190 MA. [lonHbIii pa3Max CKaHHPOBAaHUS TOKA COCTABIISET

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

BeTpoeHHBII TeHepaTop TpeyrojJbHOTO CHUTHAIa MOXKET MOJIYJIHPOBATh TOK JIA3€PHOTO
auona Ha ceteBod wacrore f m ee cyorapmonukax f/2, f/4, f/8. Jlns ycraHOBKM 4YacTOTHI
MOJYJISIUH OJMH U3 JABMKKOB nepekitouatesns DIP-8 na newatHoit miuare (SW5) nosmkeH ObITh
ycraHoBiieH B mojoxernne ON. [IpuHrMas BO BHHUMaHHWE HH3KOYACTOTHBIH MEXaHHUYECKHMA
OTKJIMK Jia3epHOTo pe3oHaropa, B ECDL-8790R mpenycranosiiena yacrora /2 (t.e. 25 'y mist
EBporiet u 30 T'm gms CIIA). Jlns cKkaHMpOBaHWS JIa3€PHOW JIJIMHBI BOJHBI MOTYT
WCTIONB30BaThCsl MW 0oJiee BBICOKME YaCTOTHI, €CIH CKOPOCTh CKAHWPOBAaHUS BaXKHAa, a
JOTOJTHUTEIBHBIMI  OCHMJLUISAIMSMA BOJH3M TOYEK ITIOBOPOTA HAINPABICHUS CKAaHUPOBAHHS
MO>KHO IIPEHEOpEYb.

[TockonbKy TpeyroybHbIN CUTHaN YIPaBICHUS TOKOM MHXKEKIUU U HampsbkeHueM PZT

dbopmupyeTcss U3 TMEPEMEHHOTO HAMPSIKEHHS CUJIOBOM CETH, TO Pa3HOCTh (a3 3TUX NBYX
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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 pacnosoxeHsl JBa  IMOACTPOSYHBIX  COINMPOTHBIICHUS,
ycTaHaBiIMBaloIuX TemiepaTypy BHytpeHHero (LD) wu Buemmero (CASE) xouTypoB
TepMocTabmIn3anuy. Bpaienue no 4acoBoil cTpeiake NPUBOJUT K YBEIIMYEHHUIO TEMIIEPATypPbl
KOHTPOJUpYyeMOoro oObeKkTa. JIByXIBETHbIE CBETOAMOJbl HaJa TPUMMEpPaAMHU OTPAXKAIOT
COCTOSIHME COOTBETCTBYIOIICH TepMocTadOmmm3anuu. OTCYyTCTBHE KaKOro-nOO CBETa B 30HE
THERMO cBueTenbcTBYeT 00 YCTAaHOBICHHH TPEOYEMBIX TEMIIEPATYp JIa3€PHOTO U0 WU
KOpIlyca ONTHYECKOW TOJIOBKHM. 3€JeHBbIH IBET cBeToAuoAa HHGOpMUPYET 00 aKTHUBHOM
OXJAXJICHUH  COOTBETCTBYIOIIEro  OObEeKTa, T.. BHEWIHSAS  TemIepaTypa  BbILIE
[IPEelyCTAaHOBJIEHHON JJIsi JaHHOTO 00bekTa. KpacHblil 1IIBET CBETOAMOAA MHAMLMPYET Harpen
(BHewIHss TemIieparypa HWXKe npeaycraHoBieHHOW). CBeroguonsl B 30H¢ THERMO Tarke
rOpsT KPacHbIM, €CIIM ONTHYECKAsl FTOJIOBKA pa3beMHEeHa ¢ OJIOKOM YIpaBJICHHUS.

Kuonka B 3o0ne THERMO mnepekmtouaer mudpoBoil aucruieil U3 pexumMa H3MEpPeHHS
TOKa JIA3epHOIO JMOJAa B PEKUM M3MEPEHUS BEJIMYMHBI CONPOTHBIICHUS, 3a/a0LIEro
TeMIleparypy J1azepHoro nuoja. [Ipu HaxkaTum Ha Hee UCIUIel MOoKa3bIBaeT 3HAaU€HHUE JAHHOTO

COIIPOTHUBJICHUA B KHJIOOMaAX.

B ¢ynkunonansHoit 30He PZT ycTaHOBIIEHBI PYKOSITKM PETYIUPOBKH aMIUIMTY/IbI
nepemenHoro (SCAN) wu mnocrosaaoro (OFFSET) wanpsokenus, momaBaeMoro Ha
nbe301eMeHT. CurHaga MOJIYJSUUH, TO0JIaBa€Mblii Ha BXOJl BBICOKOBOJIBTHOTO YCHIJIMTEJS,
oJI00eH CHUTHajldy, I0JaBaéMOMY Ha BXOJlI MCTOYHMKAa Toka. OTHocutenbHas (aza 3THUX
CUTHAJIOB BBIOpaHa TakuM OOpa3oM, YTOOBI peayn30BaTh COTJIACOBAHHBIE H3MEHEHHUS TOKa
JIA3€pHOr0 JIMOJa WU JJIMHBI JIA3€pHOrO pe3oHaTropa. DTO MO3BOJISIET PaCHIMPUTh JHAra3oH
HENpPEpPhIBHOW MEpPECTPOMKM YacTOThl BBIXOJHOTO U3IydeHHs Jazepa. Ui CKaHUpPOBaHUS
MbE302JIEMEHTA HMCIIOJIb3YETCS MMOJHBIN pa3max BeixogHoro Hampspkenus (70 B) Bbicoko-
BOJIbTHOTO ycwiuTens. MakcumanbHasi epecTpoiika JUIMHBI pe3oHaTopa ja3epa JAOCTUraercs

npu cpeaaeM nonoxernn pykosatku OFFSET u nonmHOCTBIO BBeneHHOH pykosiTke SCAN.

B 30ne LD HaxonsaTcs TymOiep pasMblKaHMs LIYHTa JIA3EpHOTO AMOAA U MHAUKATOP
COCTOSTHHSI ATOTO IIYHTa. PeKOMEHyeTCs AepKaTh Ja3epHbIi HO] 3aKOPOUCHHBIM (CBETO IO

HOFaHIeH) B MOMEHT BKIIOUECHUS OJIOKa YIIpaBJICHHUA W [0 YCTAHOBJICHHUSA CTAallMOHAPHOTIO



COCTOSIHUSL 000MX KOHTYpoB TepMmocTaOmnuzamuu. Korma tymOnep LD mnepeBoautcs B
cocrosaue OPEN, cBeroamon 3aropaercs 3€leHBIM, W BEJIUYHHA COINPOTHBIICHUS,
3aKOpAYMBAIOIIETO BHIBOJIBI JIA3EPHOTO JMOJa, IUIABHO U3MEHSIETCs C BEIUMUUHBI nopsaka 4 Om
70 BEJIMYHMHBI B 1ecITKH MOM, pa3mbIkasi JJa3epHBIA MO M 3alHUIIasi €r0 OT OPOCKOB TOKA B
MEepPEeXOIHbIX Tmpoleccax. Takke HIYHT 3allUIIaeT OT IEpPerpy3oK Ja3epHbId IUOJ IpuU

aBapUITHOM MCUYE3HOBEHUH JIF0O0TO U3 MUTAIOIINX HCTOYHHUK TOKA HampspkeHui 15 B.

Ha 3agneit manenn ULDC2707S ycraHOBIIEHBL:

CETEBOH pa3beM C BBIKIIIOYATEIIEM,

pa3beM IOAKIFUYCHHUS ONITHYECKO# roIoBKH K Oyioky yrpasienus (DHR-15M),

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

BXOJIHOM pa3beM BHEIIHero yrpasiisitomiero curuana (EXT),

nepeksroUaTess yrnpasisonux curaanoB (EXT-INT) u

BBIXOIHOM pa3beM cunxponusanuu (TRIG).

B momoxxenun INT mnepexirouaTens yrnpaBISIONMX CHUTHaIOB Ha pasbeM TRIG
MOJIaeTCS TPEYTOJIbHBIM CHTHAN pa3MaxoM 8 B ¢ BBIXOJa BCTPOEHHOTO T'e€HEpaTopa, KOTOPHIMA
MOJKET OBITh HCIIOJNIB30BaH Uil CHHXPOHHW3AIMM BHEIIHUX YCTPOWCTB. it TOrOo dYTOOBI
KOHTpoJInpoBath BbixonaHble mapamerpsl ECDL-8790R BHemHMM curHamoM, mepexiroydaTelb
YIPaBISIOLUUX CUTHAJIOB JIOJKEH ObITh ycTaHOBJeH B nosioxkenne EXT. B atom cityuae BbIxo[
BCTPOEHHOTO T'eHepaTopa OTCOEAWHSETCS OT BXOJIOB MCTOYHUKA TOKAa M BBICOKOBOJIETHOTO
YCHIIUTEJISI, Ha KOTOPBIC TENEeph, Kak U Ha pa3beM T RIG, mogaercs BHEITHUI CHTHAUL.

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

MeHble, yeM 1o Bxoay EXT.

Hoaroroska k padore ECDL -8790R.

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

2. IlpoBeputp monoxenue pykositok SWEEP m  LEVEL. Oum nomxsbel ObITH B
KpailHEM JIEBOM TIOJIOKEHHH.

3. Toxcoenuuuts cereoit muyp k SASEMJIEHHOM poserke. BiimounTsh cereBoii
TymOJep, pacHoJIOKEHHbI Ha 3aJHEW NaHeld, U MOJO0XKJIaTh 1O MOMEHTa YCTaHOBJICHHUS
CTallMOHAPHOI'O TEMIIEPATYPHOI'O peXHMa Ja3epHOIo JMO0Jia U KOpIlyca ONTUYECKOMN TOJOBKHU
(cBetommoel B 30He THERMO n0/mKHBI TOTaCHYTH).

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

PEKOMEHIyEMBIH YPOBEHb TOKA.



Boixawuyenue ECDL -8790R.

1. BsiBectu 06¢ pykositku SWEEP u LEVEL 1o uyns (B kpaiitee JieBOe MOJI0XKCHHUE).
2. 3amkHYTHh BbIBOABI Jazepa TymOinepom LD-OPEN (phluaskok BHHU3, HWHAUKATOP
COCTOSTHHS IIIYHTA [Orac).

3. BBIKITIOYHTH OJIOK YIIpaBJICHUS! CETEBBIM TyMOJIEPOM.

IlepecTpoiika yactorbl ECDL -8790R.

Mexannueckas cradbunpHocTh ECDL-8790R nocratoyHo BBICOKA, YTOOBI COXpPaHSTH
BBIXOJIHBIC TIApaMeTphl Jla3epa B TEUYEHHE HeeNb. TaK UYTO peryarpoBKa TOKA WHIKCKIHH
JA3epHOTO JMOJa M HANPSDKEHHSI HAa MHbE30DJIEMEHTE SBIISETCS JOCTATOYHBIM CPEACTBOM JUIS
TOYHOI HACTPOWKH J1a3epa Ha JKEIaeMyro JUIMHY BOJHBI (HampuMep, JAJIHHY BOJHBI aTOMHOTO
nepexoaa). Onuako yxyamienue xapaktepuctuk ECDL  (yBenuueHHe MOpPOroBOro TOKa,
YMEHBIICHHE BBIXOHOW MOIIHOCTH ¥ JTHAla30Ha MEPECTPOWKH YacTOTHI, cllaboe MoaBiIeHIE
OOKOBBIX MOJI, BO3pacTaHWE AaMIUTUTYJHOTO IlyMa) MOXET CBHUJCTEIbCTBOBATH O
HEO0XOIMMOCTH TIOABIOCTUPOBKU BHEIITHETO PE30HATOPA.

Crnenyronye SKcriepuMeHTaIbHbIE JaHHbIe onuchiBatoT padoty ECDL-8790R u moryr

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

I=50mA

Output power

~1.435 GHz

L =21 mA ’

Cavity transmission

Time

Puc.3. 3aBHCHMOCTh BBIXOJHOW MOIIHOCTH Jia3epa OT TOKAa HHKEKIUHU (JdepHas
kpuBas). TOK J1la3epHOro AMOAA MOAYJIHUPYETCS TPEYrOAbHBIM CHTHAJIOM. 3aBHCHMOCTH
CHSTA TPU MOCTOSIHHOM HaIPsDKEHUH Ha Ibe3odieMeHTe. CHHUM MOKa3aHO MPOMYyCKaHUE
KoH(oKaIbHOro HHTEpdepomeTpa, nmetornero FSR=1435 MT1.

Ha pucynke 3 moka3ana BarT-amnepHas xapakrtepuctuka (BrAX) ECDL-8790R, T.e.
3aBUCHMOCTh BBIXOJHON MOIIHOCTH Jia3epa OT TOKa MHXEKuuu. [Ipu BpalleHHH PEIIeTKH B
IUIOCKOCTH JU(PAKIUU TPOUCXOIUT H3MCHEHHE B3aUMHOIO PACIOJIOKEHHS [0 YacTOTe

7



KOHTYpa CEJICKTUBHOCTU TUPPAKIIHOHHOM PEIISTKH, MOJI JIA3EPHOTO 10 1a (COOCTBEHHBIX MOI)
u mon ECDL (BHemnux mox). Takoe M3MEHEHHE HATJISIIHO OTPAXKACTCSl B XapakTepe BatrT-
aMIIEpPHON XapakTepUCTUKH, Onaroaaps 4eMmy OHa CIIy)KaT yJOOHBIM HHCTPYMEHTOM JUIsS
BBIOOPA ONITUMATIBHOTO peknmMa padotsr ECDL.

BcerpoeHHBIT  reHeparop  TPEYroJIbHOTO — CUTHA&JIA, MO  KOTOPOMY  TaKXKe
CUHXPOHM3UpPYETCS pa3BepTka ocuuwuiorpada, JIMHEHHO BO BpPEMEHH YBEIUYMBACT U
YMEHBIIAET TOK JIa3€pHOTO JHOJA, & COOTBETCTBYIOILIEE HM3MEHEHHUE BBIXOJHON MOIIHOCTH
nmazepa peructpupyercs GoronpueMHukoM. [IpakTHuecku TOpU3OHTAIBHBIM Y4acTOK B
OCHOBAaHUHU OCLMJUIOTPAMMbl COOTBETCTBYIOT JOIMOPOTrOBOMY pexumy Jjazepa. C mosBieHUuEM

reHepamnuny BeIXoAHasd MOIMHOCTb MOHOTOHHO HapacTacT ¢ pOCTOM TOKaA.

I=115mA, P=89 mW

Output power

20 GHz

Etalon transmission

A J |

Time

Puc.4. 3aBucumocTh BBIXOJHOW MOIIHOCTH Jiazepa OT HaNpsKeHUs Ha
nbe303JieMeHTe TpH MocTossHHOM Toke LD (uepnas kpuBas). CHHUM — MpOMyCKaHHE
mockoro 3tajgona ®adpu-Ilepo.

Kak mpaBmio, W3MEHEHHWE TOKAa HAKAaYKH JIa3epHOTO JWOJa, KOTOPOE BBI3BIBACT
COOTBETCTBYIOIIME BApUAIIMY TEMIIEPATYPhI U TTOKA3aTeIs TPEJIOMIICHHUS YCHIIUTEIILHOM CPEIb,
BeJeT K W3MEHEHHWIO ONTHYECKOW IMHBI NWOJa, B [enoM umHBl pe3oHatopa ECDL wu
COIIPOBOKIAETCS MepeckokamMu Moa. OpmHako oTinmyHOe mpocBerienne nuona LD-0860-0080-
AR-2 u He3HauuTEeNbHBIA CABHT MOJbl BHEIIHET0 PE30HATOpA C M3MEHEHHEM TOKAa HAKa4KH
MPHUBOIAT K OTCYTCTBHUIO TIEPECKOKOB MO/ TIOYTH BO BCEM paboveM JHara30He TOKOB.

JInst TeMOHCTpAIK CHEKTPAIbHOTO KAadeCcTBAa M3TYYCHHMS Jia3zepa M MEPEeCTPOUKH ero
YacTOTHI MPH PA3IMYHBIX pabouMX TOKAaxX Ha PUCYHKE 3 oAHOBpeMeHHO ¢ BTAX mpuBeneHO
npornyckanue KoHgokanbHoro untepdepomerpa dabpu-Ilepo Tuma, umeromero o06sacTh

cBoOoHOM aucniepenu 1435 MI.



Ecmu BTAX 3amucana mpu MOCTOSHHOM HANPSOKEHHH Ha MMbe303JeMeHTe (pyKosTKa
SCAN ycraHoBjeHAa B KpaifHee JieBOE IOJIOKEHHE), TO OCHWUIOTPaMMbl Ha pHCYHKe 4
3aperucCTpUPOBaHbl MPU MOCTOSIHHOM TOKE JIA3€pHOTO JMO0Ja U JIMHEWHO H3MEHSIOUIEMCS CO
BpEMEHEM HAaNpsHKEHUU Ha IMbhe303JeMeHTe. AMIUIMTYAa CKaHUPOBAHUS IbE303JIEMEHTa
BbIOpaHa MakcUMallbHOM. OcuuwuiorpaMmbl  COOTBETCTBYIOT —TOJBKO OJHOMY CKJIOHY
MOJYJIMPYIOILIEro curHaia. YepHas kpuBasi OTpa)kaeT BBIXOJHYIO MOIIHOCTH Ja3epa, CUHAS —
MOKa3bIBAIOT MpomyckaHue Imockoro jstagoHa ®alpu-Ilepo, mno3BosstOLIEr0 HU3MEPUTH
JMana3oH MepecTpoiiku 4yacToThl Jazepa. OTCyTCTBUE KaKUX-TUOO PE3KUX CKaYKOB aMILIUTYbI
B 00OMX CHTHaJaX JIOKa3bIBa€T HEMPEPBHIBHOCTH mepecTpoiiku dactorel ECDL Bo Bcem
nuana3oHe pabounx HanpsokeHuit PZT.

Cnabasi cuHycouJaibHas MOJIYJISIIMS BBIXOJHOM MOIIHOCTH Ha pHUCYHKe 4 CBsi3aHa
uHTepdepeHeil Ha JBYX CTOPOHax MOMJIOXKKA OJHOTO M3 JIENUTEIbHBIX 3€pKaj

U3MEPUTEIIBHON YCTaHOBKU.

<I>=34mA Turning point
<— of the triangular wave
I=50mA, P=28 mW

Output power

Etalon transmission

Time

Puc.5. Momnocrs ECDL-8790R (uepHasi KpHBas) M NPONMyCKaHUe 3TAJOHA (CHHSIS
KpHBasi) IPU CHHXPOHHOM CKAHMPOBAHNH Nbe303JIEMEHTA M TOKA HAKAYKH.

3meHeHne TOKa MHXEKUUU TMPUBOJUT K HM3MEHEHHUIO ONTHYECKOM JUIMHBI
cOOCTBEHHOT'O Pe30HATOpa Ja3epHOTO JAHOJa BCIECACTBUE U3MEHEHUS MTOKa3aTes IPeIOMIICHUS
aKTUBHOM cpeibl U TEIUIOBOTO PAaCIIMPEHMs] KpUcTajlia. DTO NPUHIUMIHMAIBHO IO3BOJISIET B
OTPE/EIEHHOM JHarna3oHe CHUHXPOHU3UPOBATH JIBUJKEHHWE COOCTBEHHOW U BHELIHEH MOJ
COCTAaBHOTO pe30HaTopa Ja3epa U YBEIMUYUTh JMANa30H HENPEpPhIBHOW NMEPECTPONKU JJIMHBI
BOJIHBI.

[Tockonbky B HalleM ciydae Juana3oH HENpepbIBHOW MEPEeCTPOWKH OrpaHUYMBAETCS
TOJIBKO MaKCHMaJbHO JOMYCTUMBIM HAINpSHKEHWEM, II0JJaBa€MbIM Ha IbE303JEMEHT, TO

CYIIIECTBEHHOTO YBEIWYEHUSI TEPECTPOUKH TPU COTJACOBAHHOM CKAaHUPOBAHWUU JITUHBI
9



BHEIIIHEr0 pe3oHaTopa M Toka umxkekuuu LD we mpoucxomut (Puc.5). Ilpu wusmepenun
3HAYUTENIbHBIX YaCTOTHBIX HMHTEPBAJOB HCIMOb30Bajcs 3TanoH Pabpu-Ilepo ¢ miockumu

3epKajamMu, IMeromuid 00mactek cBoboHON quctepcuu FSR=20I'T1 n pe3kocts 6ostee 30.

IOcruposka ECDL -8790R.

Hwxke mnpuBeneHa mnocieqoBaTeNbHOCTh JIEHCTBUM, €CIU BBISIBJICHO, YTO TpeOyeTcs
MOJIFOCTUPOBKA JIazepa.
1) BcraBute Il-00pasubiii witod u3 pemkomiuiekta (Puc.6) B nutuieBoit ma3

TOPU30HTAIBHOM OCH TU(PPAKINOHHON PELIETKH.

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

2) OmnpenenuTh HampaBieHUE, B KOTOPOM JBIKeHHE [1-00pa3HOro Kiroya MpUBOJUT K
YMEHBIIEHUIO IOPOrOBOT0 TOKa. [Ij1sl 3TOro MArko noHa)kMMarth Ha pblyar BBEpX U BHU3.

3) Ecnu iBmwkeHue ppryara BHU3 (T.€. Ja3€PHBIA JIyd, OTPAKEHHBIA OT TUPPAKIIMOHHOM
PELICTKU JBMUKETCSI BBEPX) MPUBOJUT K YMEHBIICHHIO TOPOrOBOrO TOKA, TO CICIYeT BpaIlaTh
¢ukcupyromuii BuHT (Puc.l, mo3.5) mo dvacoBoil cTpenke. B HpOTHBOIOJIONKHOM Cily4ae
GuKCcHpYIOIUNA BUHT CHEAyeT cierka ociabutb. g BpamieHus (UKCHPYIOLIEro BUHTA
UCIIOJIb3YeTCS YCUIICHHBIH IIeCTUrpaHHblid (MMOycoBbIil) kitou 1.5 u3 pemkomiuiekra. Kak
[IpaBWJIO, BpAIICHUS] HAa HECKOJBKO TIpalycoB IOCTATOYHO Ui BOCCTAHOBJICHUS DPEKHUMOB
paboter ECDL-8790R.

4) Tlocne MOCTHKEHHUS MUHMMyMa MOpOTa I'eHepallid YCTAaHOBUTh, €CIIM Tpedyercs,
HEOOXOJMMYIO JUTHHY BOJIHBI TOPU30HTAIBHBIM IOCTUPOBOYHBIM BUHTOM (Puc.1, 1103.6), moctym
K KOTOpPOMY BO3MOXKEH M TpHU 3aKPBITOM KpBIIIKE ONTHYECKOW TrosioBkH. i BpalleHus
TOPU30HTAIBHOTO FOCTUPOBOYHOTO BUHTA HMCHOJb3YETCS CTAaHAAPTHBIM IIECTUTPAHHBINA KIIOY

1.5 U3 peMKOMILIEKTA.
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[puaoxenue. [IppnuunuaabHbie 1 MOHTa:KHbIe cxembl UL DC2707.
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Puc.12. Cxema BBICOKOBOJIBTHOTO YCHJIUTEJSA.

13



vT7

_
% 7] =

®
@)
®
()

K1 B
SWS
) = El
3
. ue
Lo
g
S
U1z
— I
[ uts
Lo |
3 -
7190341
g
.
- 63
s @
R20 RY J59] g - g R66 RBO
T T
4179 A
Hi : T . cis
vlzxﬂ@ V1P {108 g a
{Elion =
- 5, 08 g
= Hise Hese .
5 8] =
His7]
)
rze
=
]
g
i Fz2 ez
it
i
20 3 @ L@ E g g

Puc.13. MonTtaxusie cxemsl UL DC2707.

14




Oo0mme pexomenaanuu no s3xcniayaranun ECDL -8790R.

1. He nbiTaiiTech M3MEHUTh HACTPOIKY BBIXOJHOrO oObeKTHBA. B ciydae nerpamanuu
JIa3€pPHOI0 U0JIa €IMHBIN MOYIIb 11012 U O0BEKTUBA JOKEH 3aMEHSATHCS LIEITUKOM.

2. He HapymaiiTe mocnenoBaTeIbHOCTh BKIIFOUCHHS U BBIKITIOYCHUS JIa3epa.

3. He monmxkaiitTe TemmepaTypy J1a3epHOTO AMOJA HW)KE TOYKH POCHI, 3TO MOXKET
IIPUBECTU K JErpajlaliud Ja3epHOro auvozaa. Temmeparypa Ja3epHOrO AMOAA MOXKET ObITh
oneHena u3 TKC (TemmepaTypHbIii KOOPPHUIUEHT COTIPOTUBIICHHS) TEPMUCTOPA:

TKC =-4%/°C.

4. Vcnonp3yiiTe ONTUYECKUN H3OJISATOP Ui YCTPAHEHHUs MMApPa3UTHBIX OTPAKEHUI
o0OpaTHO B Jasep.

5. Crnenyiite 30i0Tomy mpaBuiay. ECDL kak 4acTh 3KcIepUMEHTATbHOW yCTaHOBKH

AOJIKCH BKIIIOYATHCA IMOCIICAHNUM W BBIKITIOYATHCA IICPBBIM.

Conenynduxanus.

1. JlnvHa BOJTHBI 871 um

2. BbIxoaHAas MOIHOCTH

@ 63 mA 40 mBt
@ 115mA 89 MBT
3. Jlmama3oH HeNpepBhIBHOM MEePecTpOKu
by PZT only 80ITn
by PZT+LD current 80ITn
4. Jluama3oH rpy0oil nepecTpoiiku + 2 HM
5. Ionspuszanus JIMHEWHAs BEpTUKAIbHAs
6. Ily4ok swmnTHYeckuit 5 1.5 Mm?
7. TloporoBblii TOK 21 MA
8. Pabouwmii Tox 84 MA
9. MakcumanbHbIH pabouuii TOK 130 MA
10. BenmnumHa TepMOCOTIPOTHBIICHHS 11.5 xOm
11. Pa3Mepbl ONTHYECKOW TOJOBKU 51" 46" 35 mm®
12. Bec onTHYeCKOW TOJOBKU 120r
13. Pa3mepsI O110Ka yrpaBieHUs 245 200" 55 mm®
14. Bec Gnoka ynpaBiaeHUs 1.2 xr
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