TexHu4eckoe onNMcaHue u PYKOBOACTBO I10 3KCILIYaTallud TUOAHOIO0 Ja3epa

¢ BHemmHuM pe3onatopom ECDL -6520R (S/N 072301)

Huonueni nazep ¢ BHemHHM pe3oHaTtopom ECDL-6520R sBisiercs HCTOYHHUKOM
[IEPEeCTPauBaEMOr0 BBICOKOKOTEPEHTHOTO M3Iy4YeHHs] B BUIUMONH 0O0JacT ONTHYECKOIO
criekrpa. LleHTpanbHas amuHa BOJTHBI pabovero auana3zoHa paBHa 657 aM. [1pu 3ToM Bo3MOKHA
ee OTCTpoiKa Ha 2 HM, KaK B KOPOTKOBOJIHOBYIO, TaK M B JUIMHHOBOJIHOBYIO CTOpOHY. Jlazep
MO>KET UCIOJIb30BaThCS B METPOJIOTHH, CIEKTPOCKOIIUH, UHTEPPEPOMETPUH.

ECDL-6520R cocTouT M3 ONTHYECKOHW TOJOBKHA M AJIEKTPOHHOTO OJIOKAa YIpaBJICHUS,
KoTOphle coenuHstoTcs kabenem VGA tuna. CranpaptHas JumHa kabens cocraiser 1,8 wm.
brokx ynpaBiieHusi 10JKEH MOAKIIOUATHCS K CETH MEPEMEHHOr0 HampsKEHHUS Yepe3 PO3ETKY,
MMEIOILYI0 KOHTaKT He3aBHMCHMOIO 3a3eMileHUsl. OnrTuyeckas roJIOBKa IpPH IMPaBUIBHOM
MOAKIIIOUEHUH 3a3e€MJIEHa, OJHAKO CIEAYeT YYUThIBaTh, YTO B COCTaB ONTHYECKON TOJIOBKU
BXOJIUT MTbE303JIEMEHT, MuTaeMblii HanpsokerreM 60 B. TIpu cHATON KpBIIKe BOZMOKEH JIOCTYI
K €0 KOHTaKTaM.

OnTuyeckasi rojJoBKa.

B cocraB ontuueckoii rososku (Puc.l) BxomaT:

xaagonpoBoa (M03.2) ¢ YCTAaHOBJACHHBIM B HEM €IUHBIM MoayireM  (103.3)
HEMPOCBETICHHOTO J1azepHoro auoaa Mitsubishi ML101J25 u  kosumMupyroiiero o0beKTuBa
(Na=0.6; f = 4.02 mwm; BbIXOHAs anepTypa — 4.8 Mm);

JIBa TEPMODJICKTPHUUECKUX MUKPOXOJIONMIIbHUKA (1eMenThI [1enbThe);

nBa tepmoaryrka (Tepmuctopbl 10 kOM), yCTaHOBIICHHBIX B XJIaJ0MPOBOC U KOPITyCe
ONTHYECKOM T'OJIOBKH,

mudpaxiuonHas pemrerka (1mo3.4), yKperieHHas Ha o BHKHOM phidare (1103.9);

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

Kopmyc nasepa (mo3.1) ciyKuT B KauecTBe Kapkaca Il BCEX OINTHYECKUX H
MexaHnmdeckux kommnoneHToB ECDL. JlBa KOHTypa TepMOCTAOWMIHM3AIUK TIOIICPKUBAIOT
HEU3MCHHBIMHU TEMIIEPaTyphl, KaK XJIQJOMPOBOJIA, TAK U BCETO KOPITyca ONTHUYECCKOW TOJIOBKH
(rm03.7), HE3aBHCHUMO JPYT OT APyra U TAaKUM 00pa3oM, 4TO KOPITYC TOJIOBKH CIIYKUT B Ka4eCTBE
paamraropa Juisi BHyTPSHHETO KOHTYpa TePMOCTAOMITN3aIliH, @ OCHOBAHUE ONITHYECKON TOJIOBKH
SIBJIICTCS PAJAMATOPOM JUIsl BHEITHETO KOHTypa TepMocTadbmiu3anuu. OCHOBaHHWE ONTHYCCKOM
TOJIOBKM UMeeT ¢ OOKOB TPOIOJIbHBIC a3kl JIJIS €€ YCTAHOBKH Ha ONTHYeCKUil cToi. Creayer

MPUMEHATh TAKOW MOHTa)X OINTHYECKOW TOJIOBKHM, NMPU KOTOPOM oOecrnedyuBaeTcs XOpOLIUi



TEIUIOOTBOJ OT ee ocHoBaHUs. [lmacTukoBas kpeimka 3amumaer ECDL oT meuty, TeIioBbIX u
aKyCTHYECKUX BO3MYIICHH.

OnrTuyeckuii pe3oHATOp IepecTpanBaeMoro Jjasepa (opMupyercs 3aJHEH T'paHBIO
JIa3epHOro JTM0/a, UMEIOIIeH BhICOKUN Kod(pduimeHt orpaxenus (~97%), u nudpakunoHHON
pemerkoit (2400 mm™), ycTaHOBIeHHOH B cxeme JIMTTpoBa. PemieTka yKperuieHa Ha
TOPU30HTAIEHOM Bajly, IIOJIOKEHHE KOTOpPOTO U OIpeaenser TpedyeMoe HalpaBleHHE
Iudpakuuu JasepHoro mydka. IIpe3osneMeHT, ToJKarOmMi pbl4ar ¢ JudpaKuuoHHON
PEIIeTKOM, M3MEHSIET OJJHOBPEMEHHO W YroJI TaJISHHs JIyda Ha PEIeTKY, U JUTHHY Pe30HaTopa.
DTO TO3BOJISIET PACIIMPUTH JAWATA30H HETPEPHIBHON IEPECTPOHKM YacTOTBI H3IYYCHUSI.
[ToxcTpoeunslii mperu3noHHbIH BUHT (1103.6) oOecrieunBaeT rpyOyI0 MEPECTPOIKY Jia3epHO

JJIMHBI BOJIHBI.

,
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Puc.l. Ontuueckasi rojioBka (BHI CBepXy NpH CHATO#l Kpbimke). 1 — kopmyc
ONTHYECKOHN TOJIOBKH; 2 — XJIAJONPOBOJ] TA3epHOr0  TMOJa; 3 — COUHBIH  MOIyJb
Ja3epHOro AMo/a U KOJUIMMHUPYIOMET0 OOBeKTHBa, 4 — nudpaknuOHHAS peEIIeTKa,
YKpeIuIeHHasi Ha TOPU30HTAILHOM Bally; 5 — BepTUKaIbHbIN GUKCUpYIOmMiA 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 BBICOKOH KOT€PEHTHOCTH M 3HAYMTEIHLHONH MOIITHOCTH
B BBIXOJHOM w3nydeHun jasepa. ECDL-6520R 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
MOBPEXKJICHHUS] WM JETpajallid JIa3epHOTO JUO0JAa MOIYTh JAWOJAa W KOJUIMMHUPYIOIIETO
00BEKTHBA JIOJKEH 3aMEHSTHCS ICITHKOM.

B oTinMuue OT IOCTUPOBKM KOJUIMMHUPYIOUIETO OOBEKTHMBAa HEOOJbIIas MOACTPOIKa
JA3epHOTO JIyda B BEPTUKAIBHON IUIOCKOCTH BO3MOXKHA M TIOCJIE JIEMOHTa)Ka ONTHYECKOU

TOJIOBKH €O cOOpPOYHOro cTeHaa. ['opu3oHTanbHas 0Ch (TOPU30HTABHBIN Ba) TUPPAKIIHOHHON
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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 TOPU30HTAIBHOIO Bajia
npu 3akpyuuBanuu BuHTa 5 (Puc.l). 3akpyunBaHHe (QUKCHPYIOLIETO BHUHTA TMPUBOJHUT K
CMEILEHMIO JIa3€pHOIo JIyya BBEpX, BHIKpDYYMBaHUE cMellaeT ay4 BHU3. He ciaeayer Bpamarhb
¢puxcupyomuii BUHT Gojiee 4YeM HA YeTBepTh o0opora! 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 KIIOYOM M3 PEMOHTHOTO KOMILIEKTa
(Puc.6). Jlnst ycTaHOBKM JIAHHOTO KIIFOYa B TOPIIE TOPU30HTAIBHOTO Baja UMEETCS UIUIICBOM
ma3 ¢ pe3pOoBEIM orBepctmeM M1,6. Ilpu oTmymeHHOM (QHUKCHPYIOIIEM BHUHTE S
TOPU30HTAJIBHBIN Banl Bpamaercs cBoOoaHo. Ilocne ycraHOBKM Banla B TpeOyeMoe IOJIOKEHHE
OH MOXET ObITh BHOBb 3@KaT C Y4E€TOM YIMOMSHYTOIO BBIIIE BpalllEHUS Baja IpPU 3aTSHKKE
(UKCHPYIOIIEro BUHTA.

Kak mnpaBmiio, BBIXOAHOM Iy4OK Jlazepa acTUIMaTU4YeH. OJTO CBA3aHO U C €ro
AIUTMOTUYHOCTBIO, M C THUIOM BOJHOBojAa cTpykTypbl LD. Ilostomy wunHorma namnboiee
s deKTUBHAs oNTHYECKas 0OpaTHasi CBSI3b JJOCTUrAeTCsl IPU CIlierka CXOJSIIeMCs Iy4Ke, T.e.
HesHaumuTenbHas cxomuMocTh (~2° 107%) masepHoro myduka He O3HauyaeT HeNPABHIBHOI
I0CTHPOBKHU KosummMaTtopa ECDL.

BJiok vyiipaBJjieHus.

bnok ympasnennss (ULDC2206D — 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, JOCTATOYHOM
st noctrkeHus: TpedyeMbix xapakrepuctuk ECDL-6520R. ULDC2206D nmeet nBa KOHTYpa
tepmocTabmmzaiuu (LD u CASE) mis He3aBHCHMOTO IMOJIACP/KaHUs TEMIIEpATyp JTa3epHOTO
JMOJa U KOPITyCa ONTHYECKOW TOJIOBKH.

Ananorosbslii 00K IMUTaHHUs 00ecreYMBaeT 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. OHO THE3I0 COOTBETCTBYET MEPEMEHHOMY HAIPSHKEHUIO
cuioBoir cetn 230B, apyroe — HampspkeHuio 120B. EaumHcTBEeHHBI NpegoxXpaHHUTeIb
HomuHaioMm 0,6A fgoakeH ObITh YCTAHOBJEH B  COOTBETCTBYIOIEE T'He310!

Jononuutenbheiii  npenoxpanurenis B 100 mMA (F1 wa Puc.7) 3ammimaer BbIXO[



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
orpanuyenusi Toka (LIMIT). Bensiii cBeTommos, pacrnosioxeHHblid Hax pykositkod LEVEL,
3aropaercsi MpH JOCTH)KEHUH YPOBHSI OTPaHWYCHHUS TOKAa. MakCHMallbHOE 3HA4eHHE TOKA JUIS
ULDC2206D cocraBnsier 170 MA, MOJHBIA pa3Max CKAaHUPOBAHUS TOKA — OKOJIO YETBEPTH OT

MAaKCHUMAJIBbHOT'O 3HAYCHUA TOKA.
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Puc.2. Bua ciepenu u c3aau Ha 0JIOK yIpaBJIeHUsI.

BeTpoeHHbI TeHepaTop TpeyrojabHOTO CHUTHAIa MOXKET MOJYJIHPOBATh TOK JIA3€PHOTO
avona Ha ceteBoit yacrore f m ee cyborapmonukax /2, f/4, f/8. Jns ycraHOBKHM 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-6520R. [lnsi ckaHWpOBaHWS 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 cocTaisieT okosio 30 BonmbT. Hanbombimas 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 ULDC2206D 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
KOHTpoJIMpoBath BbixonaHble mapamerpsl ECDL-6520R BHemHMM cUrHANoOM, NepeKiIroYaTeb
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 -6520R.

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.

Boixawuenue ECDL -6520R.

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

3. BEIKIIIOUUTH OJIOK YIpaBICHUS CETEBBIM TYMOJIEPOM.

IlepecTpoiika yactorbl ECDL -6520R.

Mexannueckas cradbunpbHOocTh ECDL-6520R nocratoyHo BBICOKA, YTOOBI COXpPaHSThH
BBIXOJIHBIC TIApaMeTphl Jla3epa B TEUYEHHE HeJeNb. TaK 4YTO peryarpoBKa TOKA HWHIKCKIHH
JA3epHOTO JMOJa M HAINPSDKEHHSI Ha MBbE30DJIEMEHTE SBIISIETCS JOCTATOYHBIM CPEACTBOM JUIS
TOYHOI HACTPOWKH J1a3epa Ha JKEIaeMyro JUIMHY BOJIHBI (HarmpuMep, JJIHHY BOJHBI aTOMHOTO
nepexoaa). Onnako yxyamienue xapaktepuctuk ECDL  (yBenuueHHe MOPOroBOro TOKa,
YMEHBIICHHE BBIXOIHOW MOIIHOCTH ¥ JTHAIa30Ha MEPECTPOUKH YacTOTHI, cllaboe IMoaBiIeHIE
OOKOBBIX MOJI, BO3pacTaHWE AaMIUTUTYJHOTO IlyMa) MOXET CBHUJCTEIbCTBOBATH O
HEOO0XOIMMOCTH TIOABIOCTUPOBKU BHEIITHETO PE30HATOPA.

Cnenyronie SKcepuMeHTaIbHbIE JaHHBbIe onuchiBaoT padoty ECDL-6520R u moryr

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

=65 mA

Turning point
<—— of the triangular wave
=79 mA, P =23 mW

Output power

Time
Puc.3. 3aBHCHMOCTb BBIXOJHOi MOLIHOCTH Jia3epa OT TOKA HWHIKEKIMH (BEpXHsIs
yepHast kpuBas). TOK Jla3epHOr0 IMOa MOAYIHPYETCS CHMMETPHYHBIM TPEYrOJbHBIM
CHUTHAJIOM, HanmeeHHe Ha IIbC30DJICMCHTC HEC MCHSCTCA. Huxasag CUHAA KpI/IBaSI
MOKAa3bIBAET MPOIyCKaHNEe KOH(POKaTHHOTO HHTEp(epoMerpa.

Ha pucynke 3 npuBeneHna Bart-amiepHas xapakrepuctuka (BrAX) ECDL-6520R, T.e.
3aBUCHMOCTh BBIXOJHOW MOIIHOCTH Jia3epa OT TOKa MHXEKiuuu. [Ipu BpalleHHH PEIIeTKH B
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IUIOCKOCTH  JUGPAKIMK TPOUCXOAUT M3MEHEHHE B3aMMHOIO pACIOJIOKEHHUSI IO YacToTe
KOHTYpa CEJICKTUBHOCTU HUPPAKIIHOHHOM PEIISTKH, MOJI JIA3EPHOTO Mo ia (COOCTBEHHBIX MOI)
u mox ECDL (BHemmx moj). Takoe W3MEHEHHE HAMJISIHO OTPA)KaeTCsl B XapakTepe BaTT-
aMIIEpPHON XapakTepUCTUKH, Onaroaapss 4emy OHa CIIyKaT yJOOHBIM HHCTPYMEHTOM JUIsS
BBIOOPA ONITUMATIBHOTO peknmMa padoTsr ECDL.

BcerpoeHHBIT  reHepatop  TPEYroJIbHOTO — CUTHA&JIA, MO  KOTOPOMY  TaKXKe
CUHXPOHM3UpPYETCS pa3BepTka ocuuwuiorpada, JIMHEHHO BO BpPEMEHH YBEIUYMBACT U
YMEHbBIIIAET TOK JIA3€PHOrO JMO0Ja, a COOTBETCTBYIOIEE HM3MEHEHHE BBIXOJHON MOIIHOCTH
jmazepa peructpupyercsa (oronpueMHUKOM. IlpakTuyecku TropU30OHTalIbHBIE YYacCTKH B
OCHOBAaHUHU OCLMJIOTPAMMbl COOTBETCTBYIOT JOIMOPOTrOBOMY pexumy Jsazepa. C mosBieHueM
reHEepaIMK BbIXOHAS MOIIIHOCTh MOHOTOHHO HApacTaeT ¢ YBEINYCHUEM TOKa (MCKITIOYasi 30HbI

MEPECKOKOB MOJ).

1 =65mA, P=10.5 mW 1 =65mA, P=10.5 mW
Mode hops
//\\ Mode hops
6 6 750 MH
¥4
= = —
o o
g g \
— —
=} =}
o o
= =
= =
@] @]
0 0
Time Time
a) 6)

Puc.4. 3aBucumocTH BBIXOJHOH MOIIHOCTH Jiaepa OT HAaNpsKeHUs Ha
nbe303JieMeHTe NPH NocTosiHHOM Toke LD (BepxHue dvepHbie KpuBbie). BHH3Yy —
nporyckanue KoH(pokaisHOro HHTepdepomerpa. HampsbkeHue MeHsieTcss JTHHEHHO co
BpeMeHeM (MTOKa3aH TONBKO OJMH CKIOH MOIYJIHMPYIOIIEr0 CHUIHAja), TOK JIa3epHOTO
JIM0ZIa HE MEHSIeTCS.

N3meHeHne TOka HaKayky JIA3€PHOIO JIMOJAa BBI3BIBAET COOTBETCTBYIOLIME BapHAIUU
TEMIIepaTypbl U MOKa3aTessl MPEeIOMJICHUS! YCHIMTEIbHOW Cpellbl, YTO BEIET K HM3MEHEHUIO
ONITUYECKOH JUTMHBI JHOJAa M B LEJNOM JUTHHBI pe3oHaTopa ECDL. PerynspHbie pe3kue cKadku
Ha BTAX o0ycnoBiieHnsl niepeckokamu 1mo Mojaam ECDL. JIis olieHKH CIIeKTpabHOTO KadecTBa
JA3epHOr0  M3IY4YeHHUs U JMana3oHa [EePeCTPOMKM 4YacTOThl Jiazepa  HCIOJIb3YeTCs
KOH(pOKaIbHBINH HHTEphepoMeTp ¢ obmacThio cBoOOaHOM mucriepcuu 750 MI'm. Ero y3kwme
NOUKK Tpomyckanus (HWKHSAS KpuBas Ha Puc.3) yka3piBaloT Ha 00JacTH OJIHOYACTOTHOM
reHepaluy ja3epa, a Ipyu HEKOTOPBIX TOKaX HaKayKHU U Ha MPUCYTCTBHUE JOMOJIHUTENbHBIX MO/

B €ro CIICKTPEC, KaK IIpaBUJIO, B 30HaX MEPECCKOKA MO,




Crnenyromue ocummiorpammel  (Puc.4) 3aperucTpupoBaHbl MPH MOCTOSHHOM TOKE
JIA3€pHOI0 MOJA M JIMHEWHO M3MEHSIOIIEMCS CO BPEMEHEM HaIlpsHDKEHMHM Ha Ibe303JIEMEHTE.
AMIUIMTY/1a CKaHUPOBAHMS MbE303J€MEHTa BbIOpaHa MaKCUMAJIbHOM JUIsl OCLMJUIOTpAaMM Ha
Puc.4a u ymennimena na Puc.40 mns neranusanuu. OCHHIIIIOTPaMMBI COOTBETCTBYIOT TOJIBKO
OJIHOMY CKJIOHY MOJYJIMpPYIOIIEro cUrHaiga. Ha BepXHHX KpHUBBIX, OTPa)KalOLIUX BBIXOTHYIO
MOIIIHOCTh JIa3€pa, XOPOIIO BHUAHBI CKAauKH, CBSI3aHHBIE C IMEPECKOKaMU MOJ[ BHELIHEro
pe3oHaTopa. VIHTepBaibl HENpephIBHOW MEPECTPOMKM YacTOThl Ja3epa, pa3/elIeHHbIE
MIEPECKOKaMH MOJI, COCTaBJISIIOT HecKoibko [Tl M COOTBETCTBYIOT 001acTu CBOOOJHOM
macriepcun ECDL. HwkHue ocumiiorpaMMbl Ha pUCYHKE 4 TOKa3bIBaIOT IIPOITYCKAaHUE
KOH(OKaIbHOTO HHTEpdepoMeTpa ¢ 0061acTeio cBoOogHON mucriepcun 750 MI. Bommsm
oOrnactell mepecKkoka KOHKYPEHIMS MOJ MOXET MPUBOAUTH K H30BITOUHOMY aMIUIUTYIHOMY
IIyMy U YXYJIUIEHUIO CIIEKTPAJIbHOIO KauecTBa BBIXOJHOTO H3iydeHus. Ha BepxHell kpuBoit
3TO OOBIYHO COIPOBOXKJAETCSI M3JIOMOM B IE€PECTPOCYHOM XapaKTEPUCTHKE, HA HIDKHEH —
MPOSIBJIIETCS. B CHU)KEHUU KOHTpAacTa MUKOB MpOIycKaHus uHTepdepomerpa. bimxe k nmopory
MPY MEHBIIECH BBIXOJHOM MOIIHOCTH JHMANa30H MEPECTPOMKH YacTOTHI Jiazepa, B KOTOPOM

COXpaHAETCSA BBICOKHI KOHTPACT MOJ, LLIUPE.

=73 mA

Output power

‘ ~ 38 GHz (50 x 750 MHz)

Time
Puc.5. Momnocts ECDL-6520R (BepxHsisi KpriBasi) 1 MPONycKaHue KOH(POKAILHOIO
uHTepdepoMeTpa (HIKHSS KPHBas) MPU CHHXPOHHOM CKAaHHUPOBAHUH JU(PPAKIIMOHHOM
peuerku u Toka JI/I.

N3menenne TOKa WHXKEKIIMM TMPUBOJUT K HW3MEHEHUIO ONTHYECKOW  JTHMHBI
cOOCTBEHHOT'O PE30HATOpa Ja3epHOTO 1O/ BCIEACTBUE U3MEHEHUS MTOKa3aTes IPeIOMIICHUS
AKTUBHOM cpeibl W TEIUIOBOTO DPACIIMPEHUS KpUCTauia. DTO MPHUHIIMIHAIBHO IO3BOJSET B
OTIPENICTICHHOM JIMAla30He CUHXPOHU3HPOBATH IBMIKEHHE COOCTBEHHOW U BHEIIHEH MO

COCTAaBHOTO pe30HaTopa Ja3epa U YBEIMUYUTh JIMANa30H HENPEpPhIBHOW NMEPECTPONKU JJIMHBI



BoJHBI. Ha pucyHke 5 mokKa3aH NpUMEp TaKOrO COTVIACOBAHHOTO CKAHMPOBAHMS JITMHBI
BHEIIHETO0 pe3oHaTopa W Toka umxkekuuu LD. Pe3zonancer mpomyckanus KoHGOKaIBHOTO
uaTephepomerpa (HUKHSS KPUBasi) MO3BOJISIOT OICHUTD AMANIa30H HEMPEPBIBHOM MEPECTPONKH

YJaCTOTHI Jiazepa.

JUis mojydeHusT MaKCHUMAaJIbHOTO JMana3oHa HENpepbIBHON IEPECTPOMKU YacTOThI
Jlazepa nociaeA0BaTEIbHOCTh IEUCTBUN TAKOBA:

1) ycranoButh pykositky SCAN BOIH3U MaKCUMyMa,;

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 HeOobIIas moacTpoiika Toka LD pykosrtkoit LEVEL.

Crnenyer OTMETUTh, YTO U3-3a OINPENEICHHOMN 3aJepKKU MbE303JEMEHTa B OTKIMKE Ha
YIPABISIONIUI CHTHAI MO OTHOIICHUIO K TOKY (CTENEeHb 3a/JCPXKKH 3aBUCHT OT YacTOThI U
AMILUTMTY/IbI CKAaHMPOBAHUS) TOBEICHHE Jla3epa HA Pa3HBIX CKJIOHAX YIPABISIONIETO CUrHAIa
MOXKET OTJINYAThCS.

IOcruposka ECDL -6520R.

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

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

1) BcraBute Il-00pasubiii witod u3 pemkomiuiekta (Puc.6) B mutuieBoit ma3

FOPU30HTAJIBHOM OCH TU(PPAKINOHHON PELIETKH.

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

2) OmnpenenuTh HampaBieHHUE, B KOTOPOM JBIKeHHE [1-00pa3HOro Kiroya MpUBOJUT K
YMEHBIIEHHIO TIOPOTOBOIO TOKA. [JJIs1 3TOr0 MArko NOHa)KMMaTh Ha pblyar BBEPX U BHU3.

3) Ecnu nBmwkeHue ppryara BHU3 (T.€. Ja3€PHBI JIyd, OTPAKEHHBIA OT TUPPAKIIMOHHOM
PELICTKU JBMUKETCSI BBEPX) MPUBOJUT K YMEHBIICHHIO TOPOrOBOr0 TOKA, TO CICIYeT BpallaTh
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https://www.youtube.com/watch?v=NtuYDkxFnBU&feature=emb_logo

¢ukcupyromuii BuHT (Puc.l, mo3.5) mo dvacoBoit cTpenke. B mpOTHBOMOJIONKHOM Cily4ae
GuKCHpYIOIUNA BUHT CHEAyeT cierka ociadutb. s BpamieHus (UKCHPYIOLIEro BUHTA
UCIIOJIb3YeTCs IIeCTUrpaHHblil (MMOycoBbIi) Kmou 1.5 u3 pemxommiekra. Kak mpaBuio,
BpAIIICHHS Ha HECKOJIBKO TPaIyCOB JIOCTATOYHO IS BOCCTAHOBIICHUS pexrMoB padoTel ECDL.

4) Tlocne MOCTHKEHHS MUHMMyMa MOpOTa I'eHEpallid YCTAaHOBUTh, €CIIM Tpedyercs,
HEOOXOIMMYIO JUTHHY BOJIHBI TOPH30HTAIBHBIM IOCTUPOBOYHBIM BUHTOM (Puc.1, 1103.6), moctym
K KOTOpPOMY BO3MOJKEH W IPU 3aKPBITOM KpBIIIKE ONTHYECKOW T'OJIOBKH. [ OpHM30HTAIBHBIN

IOCTI/IpOBO‘-IHBII\/’I BHHT BpamlacTCs MECTUT'PAHHBIM KIIFOYOM 15m PEMKOMILIICKTA.
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Puc.10. Cxema KOHTpoOJLJIepa TeMIePATYPbl KOPIYca ONTUYECKOi TOJOBKH.

13



VD16

BZX55C4V3

VD17

BZX55C4V3

C30

1200

R45

1.5k

o Nk s ko

-5v%

Us
CLk1  veC 185y
CKE1 RST2
Qo1 Q32 X
Q1 Q22 _‘Laﬁ<
Q21 Q12 X
Q31 Qoz
RST1  CKE2 |1
GND  CLk2
CD4520
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Puc.12. Cxema BBICOKOBOJIBTHOTO YCHJIUTEJSA.
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Oo01mume pexomenaammu nmo Ykcmavaranuu ECDL -6520R.

1. He nblTaiiTech U3MEHUTh HACTPOMKY BBIXOJHOTO 00beKkTHBA. B ciyuae nerpagauuu
JIA3€pPHOI0 UO0JIa €IMHBIN MOYIIb 110/1a U O0BEKTUBA JOKEH 3aMEHSATHCS LEIUKOM.

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 MOMKET OBITh
oneHena u3 TKC (TemmepaTypHbIil KOAPPUIUEHT COIPOTUBIICHHS) TEPMUCTOPA:

TKC =-4%/°C.

4. Vcnosp3yiiTe ONTHUYECKUH H30JSATOP Ui YCTPAaHEHUS Napa3sUTHBIX OTpPaKEHUM
o0OpaTHO B jasep.

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

AOJDKCH BKIIIOYATHCA MOCIICAHNUM U BBIKIIIOYATHCA IICPBBIM.

Coenynduxanus.

1. IlenTpasnbHas ATMHA BOJTHBI 657 um

2. BbIxoaHAasg MOIIHOCTH

@ 60 MA 6.3 MBT
@ 70 MA 15 MBt
@ 80 MA 24 MBT
3. Jlmama3oH HeNpepBIBHOM MEPeCTPOKN
by PZT only 5ITu
by PZT+LD current 381IT1
4. Jluama3oH rpy0oil nmepecTpoiiku + 2 HM
5. [ongpuzanus JIMHEWHAs BEpTUKAIbHAs
6. Ily4ok swmanTHYeckuit 5 1.5 Mm?
7. TloporoBblii TOK 54 MA
8. Pabouwmii Tox 73 MA
9. MakcumanbHbIH pabouuii TOK 90 MA
10. BennumHa TepMOCOTIPOTHBIICHHS 11.5 xOm
11. Pa3Mepbl ONTHYECKOW TOJIOBKU 51" 46" 35 mm®
12. Bec onTHYeCKO TOJOBKU 120r
13. Pa3mepsl Oi10Ka yrpaBieHUs 245 200" 55 mm®
14. Bec Gnoka ynpaBieHUs 1.2 xr
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