TexHHUYeCKOE OIIUCAHME U PYKOBOACTBO IO IKCILIYATAIIUHU JUOAHOIO JIa3epa

¢ BHemHUM pe3onatopom ECDL-6720R (S/N 121111)

Juonuenii nazep ¢ BHemHHM pe3oHatopom ECDL-6720R sBnseTcss HMCTOYHUKOM
MePEeCTPAaBAEMOrO BBICOKOKOTEPEHTHOTO H3JIy4YeHHs B BUANUMOW 00JacTH ONTHYECKOTO
cnektpa. LlenTpanpHas AMHA BOJHBI paboyero auamna3ona paBHa 671 um. [1pu sTom Bo3MOXkHA
€e OTCTpOolKa Ha 2 HM, KaKk B KOPOTKOBOJHOBYIO, TaK M B JUIMHHOBOJIHOBYIO CTOpOHY. Jlazep
MOJKET MCTIOJIB30BaTLCS B METPOJIOTHH, CIICKTPOCKOIINH, HHTEPPEPOMETPHH.

ECDL-6720R cocTtouT M3 ONTHYECKOW T'OJOBKU M 3JEKTPOHHOrO OJIOKa yIpaBlIeHUS,
KoTopele coequusitorcs kadenem VGA tumna. CtanmapTHasi JuinHa Kabens cocraBiseT 1,8 wm.
brok ympaBieHUsT TOJDKEH MOJKIIIOYATHCS K CETH IMEePEMEHHOTO HAINPSIKCHHS 9epe3 PO3ETKY,
UMEIONYI0 KOHTaKT He3aBHCHMMOIr0 3a3emMuieHHsi. OnTHYecKas TOJIOBKA TPH IPABHILHOM
MOJIKJIFOUCHUH 3a3€MJICHA, OJIHAKO CJICIYeT YYUTHIBaTh, YTO B COCTaB ONTHYECKOH T'OJIOBKHU
BXOJIUT Tbe3035ieMeHT, nuTaembiii HampsokeHueM 200 B. Ilpu cHSTOH KpbIlike BO3MOXKEH

AOCTYII K €O KOHTAKTaM.

OnTnueckas roJIOBKA.

B cocraB ontuueckoit rojosku (Puc.l) Bxoasr:

xyagonpoBos (1mM03.2) ¢ yCTAaHOBJICHHBIM B HEM €IuHBIM MoayineMm (1mo3.3)
pOCBETICHHOTO J1azepHOro nuoja (LD) u kommumupyromero oobekTrBa (Na=0.48; f=4.5 mwm;
BBIXO/IHAs areptypa — 4.3 Mm);

TEPMODIICKTPUUCCKUI MUKPOXOJIOAMIBHUK (s1eMeHT [lenbThe);

tepmoaatuuk (tepmuctop 10 kOM), yCTaHOBICHHBI B KOPITyCE€ ONTHUYECKOW T'OJOBKU
BOJIM3M XJIAIOTIPOBOJIA;

nudpaximonHas pemierka (1mo3.4), ykperuieHHas Ha moJBHKHOM pbraare (1mo3.9);

be303JIeMEHT (1103.7), IPUBOIAIIUI phIYar B JIBUKEHHE.

Kopnyc mazepa (mo3.1) cmyxuT B KadecTBe Kapkaca Juii BCEX ONTHYECKUX U
mexaHndeckux komrnoHeHToB ECDL. YToObl 0lHOBpeMEHHO 00ecreduTh XOPOUIMHA TEIIOBOH
KOHTaKT ¥ HAJCKHYIO DJICKTPUUSCKYIO H3OJSIMIO JIA3epHOrO AMOJa 1O  OTHOIICHUIO K
KOpIYCy Jia3epa, ero XJaJOMpOoBOJ KPEHHUTCS TEIUIONPOBOSIIUM KJIeeM 4epe3 canpupOBYO
noanoxky. I[lmactukoBas kpeimka ECDL 3amuimaer onTHYeCKHid pPE30HATOpP OT IIBUIH,
TEIJIOBBIX M aKyCTHYECKMX BO3MyIleHHH. OCHOBaHUE ONTHYECKOW T'OJIOBKH MMEET ¢ OOKOB
IPOJIOJIbHBIC TIa3bl IS €€ YCTAaHOBKU Ha ONTHYECKU cToi. ClieayeT MPUMEHSATh TaAKOW MOHTaX

OITHYECKOM T'OJIOBKH, ITPU KOTOPOM o0OecreunBaeTCs XOpOHII/Iﬁ TCIIJIOOTBOJ OT €€ OCHOBaHMHA.



OnTHyeckuii pe3oHaTOp IepecTpanBaeMoro Jjasepa (GopMupyeTcs 3aaHeld TpaHbio
Ja3epHOTO JHO0/1a, UMeroIei BeIcokui koaddurment orpakenus (90-95%), n audpakunoHHOR
peurerkoii (2400 MM'l), YCTaHOBJIICHHOW B cxeme JlurrpoBa. Pemietka ykpemnseHa Ha
TOPH30HTAILHOM Bajly, IOJIOKEHHE KOTOPOTO W OmpeaessieT TpeOyeMoe HarpaBlieHHE
nudpakiuy  J1a3epHOro mydyka. [Ibe3037MeMeHT, TONKAoMMi phluar ¢ JudpakIHOHHON
pELIeTKON, U3MEHseT OJTHOBPEMEHHO U YroJl MajJeHus Jiyya Ha PeleTKy, U JAJIUHY pe30HaTopa.
OTO MO3BOJISIET PACIIUPUTH JAWANA30H HEMPEPhIBHOM MEPECTPOMKHM YaCTOThl H3IIyYCHHMS.
[Moacrpoeunslit npenu3noHHbIA BHHT (1103.6) obecrieynBaeT TpyOyr0 MEPECTPOMKY J1a3epHOM

JUINHBI BOJIHHEI.
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Puc.l. OnTHyeckas rojioBka (BHA CBEPXy MPH CHATOM KpbImKe). 1 — KOPIyC ONTHYECKOI
TOJIOBKH; 2 — XJIaJ0IIPOBOT JIA3€PHOT0 IMOJA; 3 — CIMHBIM MOIYJb JIA3EPHOTO IHOJAA U
KOJUTUMHUpYIOIIero  oObekTHBa, 4 — 1udpaknuOHHAS peIlIeTKa, YKpeluieHHas Ha
TOPU30HTAIBHOM Bally; 5 — BEPTUKANBHBIN (UKCUPYIOIIMA BUHT M2; 6 — TOpH30HTAIBHEIHI
toctupoBouHblii BUHT M3x0,25; 7 — mbe3oanement; 8 — pasbem DHS-15F; 9 — moaBrkHbIi
pblyar.

To4yHOE MPOCTPAHCTBEHHOE COITIAaCOBAaHUE MAJjaloIlell Ha peleTKy U JuparupoBaHHOMN
BOJIH KPUTUYECKH BaYKHO ISl TTOJYYCHUS BEICOKOH KOTEPEHTHOCTH U 3HAYUTEIHHON MOIIHOCTH
B BbIXOmHOM wu3nydeHunn nazepa. ECDL-6720R He wMeeT MTAaTHBIX PEryJIUPOBOK IS
HACTPOWKU B3aMMHOTO TOJIO0XKEHHUS Ja3epHOro 1M0Ja U KOJUTMMUPYIOLIET0 OObEKTHBA, a TaKXKe
JUI FOCTUPOBKM JIA3€PHOTO Iy4yKa B BEPTUKAJIBHOM HAIPABICHUM. DTH BaXKHBIC YCTAHOBKH
TpeOYIOT CepbEe3HOTO HaBBIKA M BBHITIOJIHEHBI PEIBAPUTEIBHO HA COOpOUHOM cTeHae. B ciydae
HOBPEXICHUS WIM JETPajallii JIa3epHOr0 AMOJa MOAYIb ANWOJa M KOJUIMMHPYIOIIETO
00BEKTHBA JIOJKEH 3aMEHSATHCS LIETTUKOM.

B oTnuume OT IOCTHPOBKHM KOJUIMMHUPYIOILEIo OOBEKTHBAa HeOOoJblIas MOJCTPOMKa
Ja3epHOTO Jy4a B BEPTHUKAJIBHON IUIOCKOCTH BO3MOXHA M IIOCIE JEMOHTaka OINTHYECKOMH
TOJIOBKH €O COOpPOYHOr0 cTeH/1a. ['opu30oHTaNbHAS OCh (TOPU30OHTANBHBIN Ba) AU(PAKIIHMOHHON
PELIETKH YCTaHOBJIEHA B IIAHTOBOM 3akKuMe. L{aHTOBBIN 32KUM (PUKCUPYETCs MU OTIYyCKaeTCs,

Korga BepTHKaJ]LHHfI BUHT (H03.5) 3aKpYUHUBACTCA WM BBIKPYYHMBACTCA COOTBCTCTBCHHO.
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Cnerka acMMMETPHUYHBII 3aXBaT LIAHTH NPUBOJUT K MPOBOPAYMBAHHIO TOPU30OHTAILHOIO Bajia
npu 3akpyynBaHun BuHTa 5 (Puc.l). 3akpyumBanue (QHUKCHUpPYIOLIETO BUHTA NPHBOAUT K
CMEILEHNUIO JIa3€PHOro JIyya BBEpX, BBIKpYUYHMBaHHE cMmelnaeT jgyd BHU3. He caenyer Bpamarb
(uxcupyrommii BUHT Gojiee 4yeM Ha YeTBepTh 00opora! B mpoTHBHOM ciiyyae OH MOXKET
OBITH IOBPEXK/IEH, WK FTOPU3OHTAIIBHBINA Bajl Oy/IeT MOJHOCTHIO OCIa0JIeH.

Ecnu Tpebyercst 3HauMTENbHOE CMEIIEHUE JIA3EPHOT0 JIyya B BEPTUKAIBHOM IMIIOCKOCTH,
TO CJEIyeT BOCIOJIb30BaThCs [-00pa3HbIM IIIMIEBBIM KIIOUOM W3 PEMOHTHOIO KOMILICKTA.
Jlis yCcTaHOBKM JAHHOTO KJI0Ya B TOpLE T'OPU3OHTAJIBHOIO Bajla MMEETCS HUIMLEBOM ma3 ¢
pe3b0oBeIM OTBepcTUEM. [Ipu OTmyIIeHHOM (QUKCHUPYIOLIEM BUHTE S TOpPU3OHTAIbHBIA Ball
Bpaigaercsi cBo6oaHo. [lociie ycraHoBKH Bana B TpedyemMoe MOJI0KEHHE OH MOKET ObITh BHOBb
3a)KaT ¢ Yy4eTOM YIOMSHYTOTO BbIIIE BPAIIEHHUs BaJla MPH 3aTsHKKE (PUKCUPYIOIEro BUHTA.

Kak mpaBmio, BBIXOJHON Iy4yoK Jla3epa acTUTMaTH4eH. OTO CBSI3aHO U C €ro
JUIMNTUYHOCTBIO, M C THUIIOM BoOJIHOBojAa cTpykTrypbl LD. IlostomMy wuHorma nauGosee
3¢ ¢exTuBHas onTHYecKas oOpaTHas CBA3b JOCTHraeTCs MPH ClIerka CXOMISALIeMCs MydyKe, T.e.
HesHaumTenbHas cxommmocth (~2° 10°%) asepHoro myuka He O3HAYaeT HENPABHIBHOM

I0CTUPOBKH KojuiumaTopa ECDL.

BJIOK yHpaBJIeHHS.

baok ympasnenus (ULDC122 — a universal laser diode controller) ycranasiauBaer Tok
Ja3epHOTO JHOJa, TEMIepaTypy Kopmyca Jiasepa W JUIMHY BHEIIHEW 4YacTH Ja3epHOTO
pe3oHaTOpa ¢ TOYHOCTBIO, IOCTAaTOYHOM AJIsi AOCTHXKEeHHs TpeOyeMblx Xapakrepuctuk ECDL-
6720R. ULDC122 B kadecTBe ONIMH MOXET HMETh JIBa HE3aBUCHUMBIX KOHTYpa
tepmoctabmnmsanu (LD u CASE). B mnpencraBieHHOd Mojend Jiasepa € BHEHIHHM
pPEe30HATOPOM aKTHBUPOBAH TOJNBKO ouH 13 HUX (LD).

AHaJIOroBBIN OJIOK MUTaHUA OOECleYMBAET BCE HANPSKEHMsI, TpeOyeMble ISl paboThI
AJIEKTPOHHBIX Y3JI0B: cTabmimusupoBannbie £15B, +200B, £5B u Hecrabunm3upoBaHHble +6B.
[Ton xpbIkoit 6;10Ka yrpaBaeHHs PSAIOM C CETEBBIM Pa3beMOM PACIONIOKEHbI TPU THE3/a JUIs
IUTaBKHUX CETEBBIX IpenoxpaHuteneid. OITHO THE3/I0 COOTBETCTBYET MEPEMEHHOMY HAIIPSKEHUIO
cumoBoit cetn 240B, npyroe — mnHampsbkenuto 220B, Tpethe — HampspkeHuo 117B.
EnuHCcTBeHHBIIT MNpeIoXpaHUTE]b HOMHHAJIOM 2A /0/LKeH ObITh YCTAHOBJIEH B
cooTBeTcTBYWOIEee THe3mo0! Jlononuurenbhblii npenoxpanutens B 100 MA (F1 na Puc.7)
3aIUIIAeT BBIXOJ[ BHICOKOBOJBTHOTO OJOKA MHUTAaHUS OT CIY4alHOTrO 3amblkaHus. [[ns Toro
YTOOBI CHATH KPBIIIKY OJIOKA YIPaBIICHUS, CIEAYET BHIKPYTUTH YETHIPE BUHTA C €r0 HIDKHEH

CTOPOHBI.



[lepennss nanens OJI0Ka yrpaBiIeHUs pa3zelieHa Ha HECKOJIBKO ()YHKIIMOHAIBHBIX 30H,
orpaxaronmmx padory wucrouynuka Toka (CURRENT), KOHTpomiepoB TemIiepaTypsbl

(THERMO), BeicokoBoabTHOTO Yernutens (PZT) u mrynra nazeproro nuona (LD) (Puc.2).

B 30ne CURRENT pacnonoxxensl uudpoBoii ”HIUKATOP, PYKOATKHA YCTAHOBKU YPOBHS
Ttoka nazepHoro muoxa (LEVEL), ammmrynsr cxanupoBanus Toka (SWEEP) u ypoBHs
orpanunyenus Toka (LIMIT). KpacHblii cBeToamo/, pacnonoxeHHblid Hag pykostkoit LEVEL,
3a)KUTACTCS TP JOCTH)KEHUH YPOBHS OrpaHMUYCHHs TOKa. MakcMManbHOE 3HAUYE€HHE TOKa JUIs
ULDC122 cocraBnger okono 120 MA. [lonHblii pa3Max CKaHUPOBaHMS TOKAa COCTaBIISET

YeTBEPTh OT MAKCUMAaJIbHOTO 3HaueHus Toka (~30 MA).
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Puc.2. Bua cnepeam v ¢3a14 Ha 0JIOK yIIPaBJICHUS.

BerpoeHHbII TeHepaTop TPeyrojbHOTO CUTHAla MOXKET MOIYJIUPOBATh TOK JIA3€PHOTO
nuona Ha cereBod wacrore f m ee cyorapmonukax /2, f/4, /8. JIns ycranoBkm 4acTOTHI
MOJYJISILIMK OJIMH U3 IBWKKOB nepekitoyaresst DIP-8 Ha nedatHoi tiate (SW5) nomkeH ObITh
ycraHoBieH B moioxenne ON. [lpuwHMMas BO BHMMaHWE HHM3KOYACTOTHBI MEXaHHUYECKHM
OTKJIMK Ja3epHOro pesonaropa, dactora f/2 (t.e. 25 I'm mis EBponsr m 30 I'm s CIIA)
npenyctanoBienHa B ECDL-6720R. [l ckaHMpoBaHUs Ja3epHOW JJIMHBI BOJIHBI MOTYT
UCMOJIBb30BaThCsl U 0oJiee BBICOKME YAaCTOThl, €CIM CKOPOCTh CKAHMPOBAaHHUS BaXKHa, a
JOTIOJTHUTEIBHBIMI  OCHMJLUISAIMSIMA BOJIM3M TOYEK MOBOPOTAa HAMpPABICHUS CKaHUPOBAHHS
MO’KHO MpeHeOpeyb.

[TockonbKy TpEYroJIbHBINA CUTHAN YIpPaBJICHUS TOKOM WH)KEKIUH U HamnpspkeHueM PZT

(bopMpreTc;I U3 NCPEMCHHOI'0 HAIIPSAKCHUA CHJIOBOM CE€TH, TO Pa3HOCTb (pa3 9TUX JBYX



NEPEMEHHBIX CHTHAJIOB ITOCTOSIHHA. OJTO TIO3BOJIIET MHUHWUMHU3UPOBATh BIIHMSIHAE CETEBBIX
HaBOJIOK [P PETUCTPALIMH ONTUYECKUX U JIEKTPUUECKUX CUTHAJIOB.

Tpummep orpannuenuss Toka (LIMIT) pacnonoxen Han pykostkodn SWEEP.
YcTaHOBKa OTpaHWYCHHS TOKAa HEOOXOAMMa JUIs TMPEeNOTBpAICHUS ACTPAJallid JIA3ePHOTO

JIM0J1a BCJIEICTBUE CIIyYalHbBIX IEPETPY30K MO TOKY.

B 3ome THERMO pacromoxkeHsl  ABa  TOACTPOEYHBIX  CONPOTHUBIICHUS,
ycTaHaBiMBaromux Ttemiepatypy BHyTpeHHero (LD) wu Baemnero (CASE) koHTypoB
TepMocTabuIn3auy. BpalieHre mo yacoBoil CTpesike NPUBOAUT K YBEIMUECHUIO TEMIIEPATYPhI
KOHTPOJMPYEMOro 0oOBbeKTa. JIByXIBETHbIE CBETOAMOABI HaJ TPUMMEpPAMH OTPAKAIOT
COCTOSIHME COOTBETCTBYIOIIEH TepMocTadbmmm3anuu. OTCYyTCTBHE KAaKOTO-JIM0O CBETa B 30HE
THERMO cBueTenbcTBYeT 00 YCTAaHOBICHUH TPEOYEMBIX TEMITepaTyp Ja3epHOro JAHOa HITU
KOpIlyca ONTHYECKOW TOJIOBKH. 3€JEHBbI IBET CBETOAMOJAa HH(GOPMHUpPYET 00 aKTUBHOM
OXJIAXJIEHUH  COOTBETCTBYIOLIEro  OOBEKTa, T.e.  BHEUIHSS  TEeMIlepaTypa  BbIIIE
IPElyCTaHOBJICHHON NJIsl TaHHOrOo 00bekTa. KpacHblil 1IBET CBETO/MO/AAa MHAUIMPYET HarpeB
(BHewIHsISI TemriepaTypa HWXe mpeaycraHoBieHHO#). Ceeroauonsl B 3oHe THERMO Taroke
TOpsIT KPaCHbIM, €CJIM ONTHYECKas TOJIOBKA pa3belMHEHa ¢ OJIOKOM YIpaBJICHHUS.

Knonka B 3o0ne THERMO nepekitoyaer nudpoBoil Auciuielt U3 pexxuMa U3MEpeHHs
TOKa JIa3€pHOTO JMOJia B PEXKUM H3MEPEHHUs BEJIUYMHBI COMPOTHUBIICHUS, 3a/1al0LIEro
TeMIEepaTypy JazepHoro auoaa. [lpu HaxkaTun Ha Hee IUCIUIeH MOKa3bIBAET 3HAUEHUE JaHHOIO

COIIPOTUBJICHUA B KHUJIOOMAX.

B ¢ynkuunonansHoit 30He PZT ycTaHOBIIEHBI PYKOSITKHM PETYIUPOBKH aMILIATYIbI
nepemenHoro (SCAN) wu mnocrosaaoro (OFFSET) wampsbkeHus, momaBaeMoro Ha
nbe303JeMeHT. CHUrHan MOAyJIsLUHU, MOAABAaEMblii Ha BXOJ BBICOKOBOJBTHOTO YCHUJIUTEINS,
nojo0eH CHTHAly, TMOJaBacMOMY Ha BXOJl HCTOYHHMKA TOoka. OTHocuTenbHas (aza 3Tux
CHUTHAJIOB BBIOpaHAa TaKMM 0Opa3oM, 4TOOBI peaTn30BaTh COTJIACOBAHHBIC M3MEHEHHUsS TOKa
JA3epHOTO JMOoAa W JUIMHBI JIA3€pPHOIO pe30HaTopa. IJTO MO3BOJSET PACHIMPUTH JUANA30H
HEIPEPBHIBHOW MEPECTPOMKM YaCTOThl BBIXOJHOTO H3JIy4YeHHUs Jazepa. [ ckaHupoBaHUs
bE303JIEMEHTa MCITOIb3yeTcesl pakTudecku mosHblid (400B) pasmax BBIXOJHOTO HAMPSKEHUS
BBICOKOBOJIbTHOTO ycuiuTensd. MakcuMmanbHas IepecTpoilka JIMHBI pe3oHaTopa Jiazepa
JOCTUTACTCS TIPU cpeHeM mosoxeHun pykosTku OFFSET 1 momHOCTEIO BBEJICHHOM PYKOSITKE

SCAN.

B 30ne LD nHaxonsarcs TymOnep pa3smblKaHMs LIYHTa JIa3€pPHOTO JMOAA U UHIAUKATOP

COCTOSAAHUA 3TOT'O IIYHTA. PeKOMeH,[lyeTC}I ACPIKATDH J]a3epHLII>’I ANOA 3aKOPOYCHHBIM (CBCTO,[[I/IOIL
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NOTalieH) B MOMEHT BKJIIOUCHHs OJIOKa YIpABJICHHS M 10 YCTAHOBJICHHUS CTal[HOHAPHOI'O
COCTOSIHUSL 000MX KOHTYpoB TepMocTabunmuzanmu. Korma tym6inep LD mepeBonutcs B
coctosnue OPEN, cBerommon 3aropaercst 3eleHbIM, W BEJIMYHMHA CONPOTHUBIICHHMS,
3aKOPAaYMBAIOIIETO BBIBOJIBI JIA3EPHOTO JMO/IA, TUIABHO U3MEHSETCSl ¢ BEJTMUMHBI opsaka 4 Om
710 BENMYMHBI B 1ecITKH MOM, pa3MbIKasi JTJa3epHBIH U0 U 3aluinas ero oT OPOCKOB TOKa B
HNEepexXOoAHbIX TNpoueccax. Takke HIYHT 3allUINaeT OT MEeperpy3oK Ja3epHbld AuoA mnpu

aBapuUtHOM MCUE3HOBEHHUH JIF0OOOT0 U3 MUTAIOLINX UCTOUYHUK TOKa HanpspkeHuit +15 B.

Ha 3agneit manenn ULDC122 ycranoBmieHsb!:

CEeTEBOIl pa3beM C BBIKIIIOYATEIIEM,

pa3beM MOJKIFOUCHHS ONTHYECKOH roIoBKH K 0yioky yrpasienus (DHR-15M),

BXOJHOH pa3zbeM it BhicokoyacToTHOH (10 50 kI'1r) Mmomyssiuu Toka (MOD),

BXOJ/IHOW pa3beM BHELIHEro yrpasisitomero curnana (EXT),

nepekitogarens ynpasistomux cursanos (EXT-INT) u

BBIXOIHOU pazbeM cuaxponusanuu (TRIG).

B monoxenun INT mnepexnrouartens yhnpaBisSOIUX CUTHAJIOB Ha pasbeM TRIG
HoJaeTcsl TpeYroibHbIi curnan pasmaxom 10 B ¢ BbIXoJa BCTpOEHHOTO reHepaTropa, KOTOPhIN
MOXET OBbITh MCIOJIb30BaH JJIi CHHXPOHHU3AIMM BHEIIHUX YCTPOWUCTB. s TOro uToObI
KOHTPOJHPOBaTh BeIxoaHbIe mapameTpbl ECDL-6720R BHEIIHMM CHTHAIOM, TEPEKITIOYATENh
YIPaBJISIOUUX CUTHAIOB JI0JKEH ObITh ycTaHoBjeH B nosnoxenue EXT. B aTom citydae BbixoJ
BCTPOCHHOI'0 T'€HEpaTopa OTCOECIUHSETCS OT BXOJOB HMCTOYHHMKA TOKAa M BBICOKOBOJIETHOI'O
YCUJIMTEJNS], HAa KOTOpBIE Terepb, Kak U Ha pa3beM | RIG, mogaercs BHELIHUIM CUTHAI.

Curnan c¢ pazsema MOD mnoctymaer Ha BXOJ HCTOYHHKA TOKAa HE3aBHCHMO OT
nontockeHus nepexirodarens EXT-INT. Orknmuk B m3menennn toka mo Bxoxy MOD B 20 pa3

MeHblIe, yeM 110 Bxony EXT.

HoaroroBka x padore ECDL -6720R.

1. Coequnuts kabenem VGA Tua ONTHYECKYIO TOJIOBKY M OJIOK YIPaBICHHS.

2. Ilpoeputh mnonoxenue pykostok SWEEP u LEVEL. Ouu gomxHbl OBITH B
KpaliHEM JIEBOM IOJIOKEHUH.

3. I[loacoenHUTh CceTeBOIl IIHYpP K 3A3EMJIEHHOM po3eTke. BKIIOUMTH ceTeBOU
TyMmOJiep, pacHoJIOKEHHBIM Ha 3aJHEW NaHelu, U MOJ0XKIaTh JO MOMEHTa YCTaHOBJICHUS
CTAallMOHAPHOI'0 TEMIIEPATYPHOI'O peXHUMa JIa3€pHOI0 I1o0Jia U KOpIlyca ONTHUYECKON T'OJOBKHU

(cBerommonp! B 30H¢ THERMO nomkHBI OracHyTb).



4. Pa3oMKHYTh BBIBOJBI JazepHoro aumonma tymOnepom LD-OPEN u ycTaHOBHUTH

peKOMeH,[lyeMHﬁ YPOBCHB TOKaA.

Buikaoyenue ECDL -6720R.

1. BmeiBectu 00¢ pykostku SWEEP u LEVEL no nyns (B kpaiitee JeBO€ MOTO0XKEHUE).
2. 3aMkHYTH BBIBOIBI sazepa TymOinepom LD-OPEN (peryakox BHH3, WHAUKATOP
COCTOSIHHS IIIyHTA I0Tac).

3. BoIkirounTh OJI0K yIIpaBIIEHUS! CETEBBIM TyMOJIEPOM.

Ilepecrpoiika yacrorbl ECDL -6720R.

Mexannueckas ctabunsHocTh ECDL-6720R noctaTouHo BBICOKA, YTOOBI COXPAHSTh
BBIXOJIHBIE TIApaMeTphl Jja3epa B TCUCHUE HEAeNb. TaK YTO PETryJIHpPOBKAa TOKAa WHIKCKIIUU
Ja3ePHOTO JHMOJa W HANPSOKEHUS Ha IMBbE303JIEMEHTE SBJSCTCS JOCTATOYHBIM CPEJICTBOM JIIS
TOYHOW HACTPOWKHM Jla3epa Ha KEJIAeMYIO JUIMHY BOJHBI (HalpuMep, IUIMHY BOJHBI aTOMHOTO
nepexona). Onnako yxyamenue xapaktepuctuk ECDL  (yBenwueHue MOpOTrOBOro TOKa,
YMEHBIIICHUE BBIXOAHOW MOIIHOCTH M JHAIla30Ha MEPECTPOUKH YaCTOTHI, CIA00€ MOaBIICHUE
OOKOBBIX MOJI, BO3pacTaHHE AaMIUIUTYJAHOTO IIIyMa) MOXET CBHJETCIILCTBOBATH O
HEO0OXOIUMOCTH MOIBIOCTUPOBKH BHEIIHETO PE30HATOPA.

Crenyromue 3KcriepuMeHTalIbHbIe AaHHbIe onuckiBaoT paboty ECDL-6720R u moryt

CIIYKUTh B KQUYCCTBC o6pa311013},1x Ipu €ro IOCTUPOBKE.

Ha pucynke 3 mnoka3zaHbl OCHIIJIOIPAaMMbI, COOTBETCTBYIOIME BaTT-aMIIEPHBIM
xapaktepuctrkam (BTAX) ECDL-6720R, T.e. 3aBUCHMOCTSIM BBIXOJJHOM MOIIIHOCTH Jjia3epa OT
TOKa WHXXEKIWH, TPU PA3IUYHBIX IIOJIOKEHHUSIX pemeTku. llpu BpameHun penieTkd B
IUIOCKOCTH JU(paKIUM TMPOUCXOAUT H3MEHEHHE B3aUMHOIO pACIOJIOKEHUS IO YacToTe
KOHTYpa CENICKTHBHOCTHU TU(PPAKIIMOHHON PELUIETKH, MO JIa3epHOT0 Anoa (COOCTBEHHBIX MOJ)
u mon ECDL (BHemHux mox). Takoe M3MEHEHHE HAIVISIHO OTPAaXKAeTCsl B XapaKTepe BarT-
aMITepHBIX XapaKTEPUCTHK, O1arogapsi 4eMy OHH CITYKaT yI0OHBIM HHCTPYMEHTOM JIJIsl BBIOOpa
onrtuMalbHOro pexuma padorsl ECDL.

Berpoensblit  reHepatop  TpeyrojbHOrO — CHTHaJa, IO  KOTOPOMY  TaKxke
CUHXPOHHM3UpPYETCS pa3BepTKa ocuuwiorpada, JIUHEHHO BO BpEMEHH YBEIMYMBAECT U
YMEHBIIAET TOK JIA3€PHOTO JHO/a, a COOTBETCTBYIONIEE HM3MEHEHHE BBIXOJHONW MOITHOCTH
Ja3epa perucTpupyercss poTompHeMHUKOM. Y IPABISIONIMN CUTHAJ MTOKAa3aH CHHUM IIBETOM Ha
TOM ke pucyHke. BTAX, cooTBeTcTByIOIIME ONTUMAIBLHOH (YepHAast KpUBasi) U IPOMEKYTOYHOM

(kpacHast KpuBas) HacTpoiikaM JU(PPAKIMOHHOW pENIeTKH, CIABHHYTHI 10 BEPTUKAIH



OTHOCUTCIIBHO Opyr Apyra Mg HarJIAgHOCTH. HpaKTI/IT-ICCKI/I TOPHU30OHTAJIBHBIC YYaCTKHU B
OCHOBAHHMHU OCIHJIIOIPAMM COOTBETCTBYIOT JONOPOrOBOMY pexuMy Jazepa. C TOsBICHHEM
TCHepallUy BBIXOJHAS MOIIHOCTh MOHOTOHHO HAapacTaeT C POCTOM ToKa (MCKIIHOYas 30HBI
MIEPECKOKOB MOJT).

HN3MmeHenne Toka Hakadku JIa3€PpHOro AuoJia BBI3BIBACT COOTBETCTBYIOIIUC BapHallun
TEMIIEpaTypbl U TOKa3aTelsl MPEJIOMJICHHUS YCHJIMTEIBHOW CPE/Ibl, YTO BEAET K W3MCHCHHIO
ONTHUYECKON JUIMHBI JHOoAa W B IeoM JuMHBI pe3oHaropa ECDL. PerynspHeie peskue

(MTMTEMPHOCTRI0O MEHEE MHKPOCEKYHbI) CKaukud Ha BTAX 00yCIOBICHBI MEPECKOKAMH 10

monam ECDL.

<I>=107mA

1 =140 mA
P~ 25mW

Output power

—T =

Time

Puc. 3. 3aBucuMocTH BBIXOJHOH MOIIHOCTH Jiazepa OT TOKA MHKEKIUU MPH Pa3THYHBIX
NOJIOKEHUSIX PelleTKH B IUIOCKOCTH Judpaxuuu. Tok Ja3epHOro amoga MOAYIUPYETCS
CHMMETPHYHBIM TPEYTOJIbHBIM CUTHATIOM (IIOKa3aH CHHHM I[BETOM). 3aBUCHMOCTH CHSTHI TPH
MIOCTOSTHHOM HAaIpsKeHUU Ha Mbe303JIEMEHTE.

Ocratounbiii K03 uIMEHT OTpakeHHs nepeaHeil (BBIXOIHOI) rpaHH Ja3epHOro Anoaa
COCTaBJISICT JIOJIM MPOLIEHTA, KOTOPBIX AOCTATOYHO JJIsl 3HAUUTEIBHOW MOAYJISLMHU BBIXOJIHOU
mormHocTH ECDL n3-3a BIMSHUS HEMOMaBICHHBIX COOCTBEHHBIX MOJI Ja3epHOTo nuojaa. Takoe
U3MEeHeHHe MOIHOCTH Tpu pacxokaernd moa ECDL u LD xopomro BuaHO BOJIM3U BEPIINHBI
KPacHOM KpUBOA, TJIe ¢ POCTOM TOKa HAa0JII0JIaeTCsl CYIIECTBEHHBIH MPOBAJ.

BolnenpuBeieHHbIE  3aBUCHUMOCTH  CHATBI NPU  TIOCTOSHHOM  HANpsOKEHUHM Ha
nbe3oaiemenTe (pykositka SCAN ycraHOBIIeHa B KpaliHee JIEBOE TIOJI0KEHHE).

bonee moapo6HO cpenuuii yuactok BTAX, cOOTBETCTBYIONMI ONTUMAIBHON B3aUMHOMN
HACTPOMKE JIa3epHBIX MOJ U CEJEeKTUBHOCTH PEIIETKH, IMOKa3aH Ha pUCYHKEe 4, HA KOTOPOM
TaKXe MOKa3aH CUTHAJ MpoIycKaHus KoHpokanbHOro uHrepdepomerpa ®dadpu-Ilepo tuna.
Jannbnii uaTepdepomeTp umen obmacte cBobomHoi aucrepcuu 250 MIh, peskocts 50 u
UCIIOJIb30BAJICS AJI1 U3MEPEHUs Mana3oHa NepecTPOMKH YacTOThI Jia3epa U OLUEHKU IIMPHHbI

muann reaepanuu ECDL. Xopoiiee oTHOIIEHHE CUTHAI/IITYM 3aITMCAHHBIX TUKOB MTOKA3bIBACT,
8



yro mmpuHa JuHuK reHepanuu ECDL cymiecTBeHHO MeHbIIE anmapaTHOW HIMPUHBI JAaHHOTO

MHOTOIIPOX0AHOTO HHTephepomeTpa (< 5 MI'm).

<1>=107 mA

250 M

Output power

L LLJ L U

Time

Puc. 4. 3aBucumMocTH BBLIXOAHO MoOIIHOCTH Jiazepa (BBepxy) H MPOMYCKAHHS
KoH(pOKAILHOro mHTEepdepomMerpa (BHH3Y) OT TOKAa HMHKeKnuu. CpejiHee 3HAYCHHE TOKa
cocrasiser 107 MA.

Crnenyromas ocummiorpamma (Puc.5) cHsTa npu MOCTOSIHHOM TOKE JIa3epHOTO TUOJA U
JUHENHO W3MEHSIOUIEMCSI CO BPEMEHEM HANPSDKEHUHM Ha IbE303JEMEHTE. AMIUIMTYnA
CKaHHPOBAaHMS IbE303JIEMEHTa BblOpaHa MakcuMalibHON. Ha 3ammcaHHOl KpuUBOM XOpOIIO
BHJIHBl CKayKH, CBSI3aHHBIE C IIEPECKOKAaMU MOJ BHEIIHETO PE30HATOpa, MEXAY KOTOPBIMH
BBIXOJIHAsl YacTOTa Jla3epa MeHsercss Ha Heckoinbko [T1 (nmama3oH, COOTBETCTBYIOIIUIA

obnactu cBobonHou aucniepcuu ECDL).

<1-=107mA A

e —
— T—i
.~

Output power

Time
PI/IC. 5 33BHCHMOCTB BLIXOI[HOﬁ MOILIIHOCTHU ﬂasepa oT Haﬂpﬂmeﬂﬂﬂ HAa IIbE303JIEMECHTE
(BepxHsissi KpuBasi) npu ToctosHHOM Toke LD. Buu3y — mnpomyckaHue KOH(OKAIBHOTO

untephepomerpa Padpu-Ilepo ¢ obmacTbio cBoOOHON Auctiepcun 250 MI .
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W3meneHnne TOKa WHXEKIUH TNPHUBOJUT K HM3MEHECHUIO ONTHYECKOW  JUTHHEI
COOCTBEHHOT'0 PE30HATOpa JIA3EPHOT'0 AM0/1a BCIEACTBUE N3MEHEHHs I0Ka3aTellsl MPEIOMIICHUS
aKTUBHOM cpellbl M TEIJIOBOIO PacIIMpeHUs] KpUCTaula. JTO HPUHIMUIHAIBHO IMO3BOJSET B
OTIpENIeJICHHOM JIMala30He CHHXPOHHM3MPOBATH JIBUKCHHWE COOCTBEHHOW M BHEIIHEH MOJ
COCTaBHOTO PE30HATOpa Jiazepa M YBEIMYHUTH JWANIA30H HEMPEPBHIBHOW MEPECTPONKH TMHBI
BosHbl ECDL-6720R. Ha pucynke 6 nokasan npumep Takoro COIJIaCOBAHHOTO CKaHUPOBAHUS

JJIMHBI BHCIIHETO PE30HATOPA U TOKAa WHIKCKIIUU LD.

Output power

Time

Puc. 6. Momnocts ECDL-6720R npu ckaHUpPOBaHHH TOJbKO NMbe303J1eMeHTOB (KpuBas 1)
U Tbe30J1eMEHTOB COBMECTHO ¢ TOKOM Hakauku (kpuBas 2). BHu3y mnpuBeneHO
NpoIyCKaHue WHTep(hepoMeTpa COOTBETCTBYIOIIEe ciydao 2. @DIyKTyallud aMIUIUTYAbI
PE30HAHCOB CBS3aHBI C OIU(POBKOM CUTHANA.

Jns monydeHus MaKCUMAalbHOTO JIMANa30Ha HENPEPBIBHOW IEPECTPOMKH YacCTOTHI
Jla3epa MnocieI0BaTeNIbHOCTh JEUCTBUIA TAKOBA:

1) ycranoButh pykositky SCAN Ha MakcUMyM;

2) ycranoButh pykositky OFFSET B cpennee monoxenue;

3) pykostky SWEEP BBecTH 10 ypoBHS, IpU KOTOPOM IOCTHIAeTCsl MaKCHMalbHas
JUIMHA HETPEPBIBHOTO YYacTKa B BBIXOJHOW MOIMHOCTH Jazepa. llpm 3TOM MOXer
norpebdoBaThkcst HeOobIas noacTpoiika Toka LD pykostioit LEVEL.

Crnenyer OTMETHUTb, YTO M3-3a ONPENEICHHON 3a/IepKKU MbE303JEMEHTa B OTKIMKE Ha
YIPABJSIFOIINI CUTHAT 110 OTHOILICHUIO K TOKY (CTENEHb 3aJep)KKH 3aBHCHUT OT YaCTOThI U
aAMIUTMTY/Ibl CKAHUPOBAHUS) TMOBEICHHE Jla3epa Ha Pa3HBIX CKIOHAX YIPABISIOIIETO CHrHajia

MOXXCT OTIINYATbLCA.
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IOcruposka ECDL -6720R.

Hwxe mpuBeneHa mocieqoBaTebHOCTh JEHCTBHM, €CIH BBISIBJICHO, YTO TpeOyercs
IOJIIOCTUPOBKA JIa3epa.

1) BcraButh '-00pa3Hblii K104 W3 PEMKOMILUICKTa B IIIMIEBOW a3 TOPU30HTAIBHON
ocH TU(PPAKITUOHHON PEIIETKH.

2) OmpeZienuTh HaNpaBiCHUE, B KOTOPOM JBHKeHHE [-00pa3HOro Kiroda MPUBOIMT K
YMEHBILIEHUIO [TOPOrOBOro TOKA. Il TOro MArKo MOHa)KMMAaTh HA pblyar BBEPX U BHUS3.

3) Ecnu nBukeHue peryara BHU3 (T.€. JTa3€pHBIH JIy4, OTPaKCHHBIA OT TU(PPAKIHOHHOMI
PELISTKU JBUXKETCSI BBEPX) MPUBOJHUT K YMEHBIICHHIO TOPOrOBOrO TOKA, TO CJICAYET BPaIlaTh
¢ukcupytomuit BuHT (Puc.l, mo3.5) mo dacoBoii crpenke. B mHpOTHBOMOIOKHOM ciiydae
(GUKCUpYIOIMI BHUHT cjexyeT cierka ociadutb. s BpamieHus (UKCUPYIOILEro BHMHTA
VCIIOJIb3YETCSI CPEAHMM IIECTUTPAaHHBINA KIIIOU U3 peMKOMIUIeKTa. Kak mpaBuio, BpalleHus Ha
HECKOJIBKO T'PaJyCOB JOCTATOYHO IS BOCCTAaHOBIICHHS pe:KUMOB padotel ECDL-6720R.

4) Tlocne NOCTHXKECHUS MHUHMMyMa IOpOra I'eHEpalid YCTaHOBHTh, €CJIM Tpedyercs,
HEOOXOAMMYIO JUTMHY BOJHBI TOPU30HTAIBHBIM I0OCTUPOBOYHBIM BUHTOM (Puc.1, 103.6), moctyn
K KOTOpPOMY BO3MOJKE€H M IIpH 3aKpBITOM KpBIIIKE ONTHYECKON TroJIOBKU. [l BpameHus
TOPU30HTAILHOTO FOCTUPOBOYHOI'O BHHTA MCIIOJIB3YETCS CAMbI Majblii HIECTUTPAHHBIN KIIIOY

N3 pCMKOMILICKTA.
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Ipunoxkenue. [IpuHuMNUAIBbLHBIE M MOHTa:KHBbIe cxembl UL DC122.

u1
LM7815C/TQ220

IN

GND

ouT

> +15V

LM7915C/TQ220

AC 17V
J5
center 17V + C5 U3
—QQVT 2

IN

GND

ouT

1

"POWER"

F1
»———‘0/\/0—-{> +230V
0.1A

RS
E| 470k 0.25W
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Puc.9. Cxema KoHTpOJIJIEpa TEMIIEPATYPhbI J1a3ePHOI0 1HOJA.
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Puc.10. Cxema KOHTpoOJIepa TeMIIePaTYPbl KOPIyca ONTHYECKOii TOJTOBKH.
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Puc.11. Cxema renepaTtopa TpeyroJbHOIro CHrHajia.
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Laser Diode — Test Protocol

Part-No.:

Specific Data of the Laser Diode (25°C):

| at n.A.mW [mA] n.A
U at 150 mA [V] 212

A [mA] 150
Threshold Current [mA] n.A.
Slope [W/A] n.A.

PUI characteristics and spectrum are measured below threshold without

EYP-RWE-0670-00702-1000-S0T02-0000

( eagleyard

PHOTONICS

Serial No.. AF-01687

o

feedback from an external cavity resonator. Laser parameter are not applicable

in this setup.

Package Outline:

0NN

EPA

Class 0 ESD sensitive device
according to JESD22-A114C

Packed: Nov. 19th, 2012

eagleyard Photonics GmbH
Rudower Chaussee 29 (1GZ)
D-12489 Berlin

Germany

power P [mW)]

: 12
Tea =25T P
eyl L 10
: -"———“‘-— e
~~~~~ 8
power :
0.5 4 ssenees ﬁ'}heoa'glﬁlégear:‘1kn J
] = — - voltage
- 4
0.3 4 |
-2
A 0
; & = 90 120 150

current | [mA]

photo current [pA]

T
=
(=]

o
voltage U [V]

J
L

power P [dBm]

-90 T T v T v T

661

wavelength A [nm]

671

INVISIBLE LASER RADIATION
AVOID EYE OR SKIN EXPOSURE
TO DIRECT OR SCATTERED RADIATION
CLASS 4 LASER PRODUCT

WAVELENGTH 670 nm
MAX. LASER POWER 18 mW

IEC 608251

Signature:

681

691

fon +49.30.6392.4520

fax +49.30.6392.4529
www.eagleyard.com
info@eagleyard.com



OO0umue pexomenaanum no sxcrryatanun ECDL-6720R.

1. He nbrTaitTech M3MEHUTHh HAaCTPOMKY BBIXOJIHOTO OOBeKTHBA. B cimydae gerpaganuu
JIa3€pPHOI0 JUO0/a €IMHbIM MOAYIb 110/1a U OOBEKTUBA JI0JKEH 3aMEHSTHCS 1LIEJIUKOM.

2. He napymaiiTe mocienoBaTeIbHOCTh BKIIIOUSHHS U BBIKITIOUCHHUS JIa3epa.

3. He moHmxkaiite Temreparypy J1a3epHOro AMOAA HWXKE TOYKH POCHI, 3TO MOXKET
NPUBECTH K JErpajlalluil Jla3epHOro auoja. TemmepaTypa j1a3epHOro AMOAA MOXKET OBbITh
orereHa u3 TKC (TemriepaTypHbiii KOO(PGHUIUEHT COMPOTUBIICHHS) TEPMUCTOPA:

TKC =-4%/°C.

4. Vcnonp3yiTe ONTHUYECKUA H30JSATOP U YCTPaHEHUsI MapasUTHBIX OTpPaKEHHM
00paTHO B J1azep.

5. Crnenyiite 3010TomMy npaBuiay. ECDL kak 4acTe SKCHEpUMEHTAIbHON YCTaHOBKU

AOJIKCH BKIIIOYATHCA MMOCICAHUM U BBIKITIIOYATHCA IICPBBIM.

Conennduxanus.

1. JlmmHa BOJTHBI 670.9 M
2. BrIxogHas MOITHOCTH

@ 133 mA 24 MBT
3. /Inana3oH HenpepbIBHOM MepecTpoiiku

by PZT only 51T

by PZT+LD current >101 T
4. Jluana3oH rpy0oil nepecTpoiiku + 2 HM
5. Tonspuzanus JMHEWHas BepTUKaIbHas
6. Ilyuokx smmanTHYecknii 5 1.5 Mm?
7. Iloporosblii TOK 76 MA
8. Pabouwmii Tox 133 MA
9. BenuunHa TEPMOCOIPOTHBIICHUS 10.8 kOm
10. Pa3Mepbl ONTHYECKOM TOJOBKH 56" 50 33 Mm>
11. Bec onTuyeckoi TroJI0BKU 150r
12. Pa3mepsl OJ10Ka yIipaBIeHUs 260" 210" 70 mm®
13. Bec Gii0ka ynpaBieHHs 25«kr
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