TexHu4eckoe oNMcCaHue u PYKOBOACTBO I10 3KCILIYaTaAllUH

JazepHoii cuctembl M OPA-671-500 (S/N 102172)

Jlazepnass cucrema Tmma MOPA-671-500 mpenHasHaueHa ~JuIs  TeHEpalnuu
MepPEeCTPAaBAEMOT0 BBICOKOKOT'EPEHTHOTO H3IydeHUs: MomHocThio 0 500 MBT B BHaumoii
oOmacTi onTHYecKoro crekrtpa. LleHTpanpHas UTMHA BOJIHBI paboyero auama3oHa CHCTEMBI
paBHa 671 HM. [Ipu 3TOM BO3MOXKHA €€ OTCTpOIKa Ha 2 HM, KaKk B KOPOTKOBOJHOBYIO, TaK U B
JUTMHHOBOJIHOBYIO CTOpOHY. JlasepHas cucTeMa MOXET HWCIOJIb30BaThCs B METPOJIOTHH,

CHEKTPOCKOIUHU, HHTEPPEPOMETPUH, JTA3€PHOM OXJIAXKICHHUH.
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Puc. 1. Ontuyeckas cxema cucrembl MOPA-671-500 (#102172). 1 — ECDL-6730MM; 2 —
TIyXue 3epkaja B OnpaBax; 3 — ONTHYCCKUE Pa3BsI3KH; 4 — MONYBOTHOBbBIC TUIACTUHKH; 5 —
YCHIIUTENb ONTHYECKON MOIIHOCTH; 6 — mumuHgpuyeckas una3a f = 75 mm.

OOmass onruyeckass cxema CHUCTeMbl IpuBeneHa Ha pucyHke 1. OCHOBHBIMH
KOMIIOHEHTaMHU CUCTEMBbI sIBIISIIOTCS 3aaaromuii nasep (Master Oscillator) Tuna ECDL-6730MM
U ycunurenb ontuueckoi momrHocT (Power Amplifier) tuma TPA-0670-00500-2003-CMT02-
0000. OnTudeckue pa3BS3KA HCIOJB3YIOTCS JUIsi B3aUMHOW H30JISAIMH 3JICMCHTOB CHCTEMBI U
CHCTEMbI B IICJIOM OT BHEIIHEro Mapa3suTHOrO u3inydeHus. [IpomMexyTouHas pa3Bs3Ka HMeEET
crenenp m3ossiiuu 60 nb, BeixogHas — 48 nb. BonHoBas MiiacTUHKA, PACIOIOKECHHAS MEXIY

3aarolM JIa3€POM U OIITUYCCKUM YCHIIUTECIICM, obecreynBacT COBIIAACHUC UX nonﬂpmaunﬁ,
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BTOpasi IUJJACTUHKA  PETyAUpyeT  MOJSPU3ALMIO0  BBIXOJHOTO  H3JIYYCHHS]  CHUCTEMBI.
Hunuugpudeckass JWH3a WCHOJB3YETCS I  KOMIICHCAI[MM AaCTHUTMaTh3Ma ONTHYECKOTO
YCUJTHTEIIA.

Sanarommii jgasep (S/N 122177)

ECDL-6730MM cocTOUT U3 ONTHYECKOW TOJIOBKH, IEKTPOHHOTO OJIOKA YIpPaBJICHUS U
KOHTpOJUIEpa MUHHATIOPHOTO IIAroBOTO MPHUBOJA IOCTHPOBOYHOTO BHHTA. ONTHYECKAs TOJIOBKA
n Onok ynpasienus ULDC2106D coemunustores kabenem VGA Tuma, craHmapTHas IAHA
KoToporo cocraBiser 1,8 M. Biox ynpaBneHHs NODKEH MOIKIIOYAThCS K CETH MEPEMEHHOTO
HaNPSDKCHUS 4Yepe3 PO3eTKy, MMEIOIIYI0 KOHTAaKT He3aBHCHMMOro 3a3zemuieHusi. OmnrTudeckas
TOJIOBKA TPH MPABHILHOM IMOJIKIFOYEHUH 3a3eMJICHA, OHAKO CIIEyeT YUYUTHIBATh, YTO B COCTAB
ONITUYECKON TOJIOBKM BXOJIHT ITb€302JIEMEHT, MUTaeMblii Hampspkenuem 60 B. Ilpu cHsTOU

KPBIIIKE BO3MOXKCH JOCTYII K €0 KOHTAKTaM.

OnTuyeckas rojioBKa.

B cocraB ontuueckoii rosoBku (Puc.2) Bxomst:

xaagonpoBoa  (1m03.2) ¢ YCTAaHOBJACHHBIM B HEM €IUHBIM  MoiayiaeMm  (1m03.3)
npoCBeTIIeHHOTo J1azepHoro nuoma RWE-0670-00703-1000-SOT02-0000 (S/N AM-04608) u
kosumupytorero oosektrBa (Na = 0.6; f = 4.02 mM; BoIxo/iHas anepTypa — 4.8 Mm);

JIBa TEPMODJICKTPHUUECKUX MUKPOXOJIOMMIIbHUKA (eMenThI [lenbThe);

nBa Tepmojatunka (tepmuctopbl 10 kOM), YyCTAHOBIICHHBIX B XJIaJJOMPOBOE M KOPITyCe
ONTHYECKOM TOJIOBKH,

mudpakiuonHas penierka (1mo3.5), yKperieHHas Ha OoABMKHOM pbryare (mo3.10);

YrOJIKOBBIH oTpaxkaTenb (1m03.4), 00ecreunBaronii HEM3MEHHOE TMOJIOKEHHUE JIyda MPH
OBOPOTE TU(GPAKIIMOHHOMN PELIETKH;

be303JIeMEHT (1103.8), MPUBOIAIINI phIYar B JIBH)KEHHE.

Kopmyc mazepa (mo3.1) cioykuT B KadecTBE Kapkaca JUISI BCEX ONTHYCCKHX H
MexaHnmdeckux kommnoneHtoB ECDL. JIBa koHTypa TepMOCTaOMIM3AIlMU TIOICPKUBAIOT
HEM3MEHHBIMHU TEMIIEpaTypbl, KaK XJIaJ0IpoBOJa, TaK U BCEr0 KOPIyca ONTHUYECKOHN TOJIOBKU
(mo3.1), He3aBHCUMO JPYT OT APYyra U TaKUM 00pa3oM, YTO KOPITYC FOJIOBKH CIY)KUT B Ka4eCTBE
paauaropa JUis BHYTPEHHET0 KOHTYpa TEPMOCTAOMIM3allUM, @ OCHOBAaHHE ONTHYECKON TOJIOBKU
SBIISICTCS PaJAMaTOPOM JUTS BHEITHETO KOHTYypa TepMmocTadbmmmzanuu. Kpeimka ECDL 3amumaer
ONTUYECKUN pE30HATOpP OT IbUIM, TEIUIOBBIX M aKyCTHYECKUX Bo3MylleHuil. (OcHOBaHuE
ONTUYECKOI TOJIOBKH UMEET ¢ OOKOB MPO/I0JIbHbIE Ta3bl JJISl €€ YCTAHOBKU Ha ONTHUYECKUN CTOJI.
Cnenyer npuMEHSATh TAaKOM MOHTaX OINTHYECKOW TOJIOBKH, IPU KOTOPOM OOecreunBaercs

XOpOIHI/II\/’I TEIIJIOOTBOJ OT €€ OCHOBAHMA.



OnTuueckuil pe3oHATOp IepecTpauBaeMoro Jiasepa (opMmupyercs 3aJHE TI'paHblo
JIa3epHOTo JHO0/1a, UMEIONIeH BBICOKUI KodhduuueHT otpaxenus (90-95%), u mudpakunoHHoN
pemerkoit (2400 mm™), ycramoBmemmoii B cxeme JIuTTpoBa. Pemrerka ykpemnena Ha
TOPU30HTAIILHOM Bally, IIOJIO)KEHHE KOTOPOro U oOmpenenser TpeOyeMoe HampaBlieHue
mudpakIug JIa3epHOTo Mmydka. [1pe30371eMeHT, TOJMKAIMIHN phryar ¢ Tu(pakIMOHHON PEIIETKOM,
U3MEHSIET OJIHOBPEMEHHO M Yrojl MaJeHHsl jyda Ha peleTKy, M UIMHY pe3oHaTopa. OTO
MO3BOJISIET PACLIMPUTH JMAIa30H HEMPEpbIBHOM NEpecTpOWKH YacTOThl M3IydeHus. ['pyOas
nepecTpoiika  Jla3epHOW  JUIMHBI  BOJHBI  OCYILECTBJISETCS  MPELU3UOHHBIM  BHUHTOM,

MHTErPUPOBAHHBIM B MUHUATIOPHBIH MIaroBbli npuBoj (1mo3.7).
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Puc.2. Ontudyeckasi rojioBka (BHI CBepXy NpH CHATOH Kpblmke). 1 — kopmyc
OITHYECKOMN TOJIOBKH; 2 — XJ1aI0NPOBOJI JIA3ePHOI0 TUO0/IA; 3 — CIUHBIA MOAYJb JIA3€PHOT0
JMOJIa ¥ KOJUIMMHPYIOLIEr0 00beKTHRA; 4 — YrOJIKOBBIH OTpaXkaTelib; 5 — nudpakiuoHHas
pelerka, YKpeluleHHass Ha TOPU30HTANBHOM Bally; 6 — BEpTHKAIBHBIA (UKCHPYIOMINN
BUHT M2; 7 — MUHHUATIOPHBIH IIarOBBI IPUBOJA C TOPU30HTAIBHBIM FOCTHPOBOYHBIM
BuntoMm 1/4"-80; 8 — mpezoanement; 9 — pazbem DHS-15F; 10 — moaBmxHbI# phryar; 11 —
OCHOBaHHE ONTHYCCKOMN I'OJIOBKH.

To4yHOE TPOCTPAaHCTBEHHOE COTJIACOBAHME MAJAIOIIEH Ha PEIIeTKY U Au(parnpoBaHHOM
BOJIH KPUTHUYECKU BAXKHO ISl TIOJTYYEHHs BEICOKOM KOT€PEHTHOCTH M 3HAYUTEIHHOW MOITHOCTH
B BBIXOAHOM wu3inydeHnn Jsazepa. ECDL-6730MM He wmMeeT IITATHBIX PErYIHPOBOK JUIS
HACTPOWKH B3aMMHOTO TOJIOKEHHS Ja3epHOTO JHOAa U KOJUIMMHUPYIOIMETO 00OBEKTHBA, a TAaKKe
IUIs. FOCTHPOBKH JIA3€PHOTO ITydKa B BEPTUKAIHHOM HAMpPaBICHUH. JTH BaKHBIE YCTAaHOBKH
TpeOYyIOT CEephE3HOTO HABBIKA M BBINOJIHEHBI MPEIBAPUTEIBHO Ha COOpOYHOM CTeHJe. B ciryuae
HNOBPEeXKACHUS WINM JErpajaliy JIa3epHOTO JAMOJa MOJYJIb JOUOJa W KOJUIMMHPYIOIIETO
00BEKTHBA JIOJKEH 3aMEHSTHCS ICITHKOM.

B oTnnume OT IOCTHPOBKM KOJUIMMHUPYIOIIET0o OObEKTHMBAa HeOOJbLIas MOJCTpOIiKa
Ja3epHOTO Jydya B BEPTHKAIBHON IUIOCKOCTH BO3MOXHA M IIOCIE JEMOHTaXa ONTHYECKON
TOJIOBKH €O COOPOYHOrO cTeHaa. ['opu3oHTabHAas OCh (TOPU30HTAIbHBIN Basl) AUGPAKIIUOHHON
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pELIETKH YCTaHOBJICHA B I[AHTOBOM 3a)kuMe. L{aHroBblil 3akUM (PUKCUPYETCS MM OTITyCKaeTcs,
KOTJ]a BEPTHKAJIbHBIA BUHT (1103.6) 3aKpydrBaeTCsi WM BBIKPYYHBAETCS COOTBETCTBEHHO.
Cnerka acMMMETPHUYHBIM 3aXBaT LIAHTH MPUBOAUT K MPOBOPAYMBAHHIO FOPU3OHTAIILHOTO Balla
npu 3akpyuunBanud BuHTa 6 (Puc.2). 3akpyunBaHue (GUKCHPYIOIIETO BUHTA HPUBOJHUT K
CMELLEHHIO JIA3€PHOrO JIyda BBEpPX, BBIKpDYYHMBaHUE cMellaeT ay4 BHU3. He ciaexyer Bpamarb
¢puxcupyomumii BUHT 0ojiee YeM Ha 4YeTBepTh o0opota! B mpoTuBHOM cilyyae OH MOKET
OBbITh OBPEXK/IEH, WM TOPU3OHTAIBHBIN Bajl OyJIeT MOJHOCTHIO OCIIa0JIEH.

Ecnu tpeOyercst 3HaUUTENbHOE CMELICHHE JIA3EPHOTO Jy4a B BEPTHKAJIBHOM IIOCKOCTH,
TO ClIe[lyeT BOCHOJb30BaThCs [[-00pa3HbIM NLIMIIEBBIM KIIOYOM W3 PEMOHTHOTO KOMILIEKTa
(Puc.8). [y ycTaHOBKM JaHHOTO KIIFOYA B TOPIIE TOPU30HTAIBLHOIO Baja MMECTCS IUIHIICBOM
ma3 ¢ pe3pOoBeIM oTBepcteM M1,6. Ilpm ornymeHHoM (QuKcHpylOmeM BUHTE 6
TOPU30HTAJIBHBIN BaJl Bpamaercs cBo0oHo. Ilocne yctaHoBKM Baia B TpeOyeMoe MOJIOKEHHE OH
MOXXET OBITh BHOBb 3a)KaT C YYETOM YIOMSIHYTOIO BBIILIE BpallleHHUs Bajla IpPH 3aTSKKE
(UKCHPYIOIIEro BUHTA.

Kak mnpaBuno, BBIXOAHONW My4OK Jiazepa acTUIMaTH4eH. OJTO CBSI3aHO U C €ro
AIUIMOTUYHOCTBIO, U C TUIIOM BOJHOBOJa cTpykTypel LD. Ilostomy wuHorma naubosee
s dekTUBHas onTUYecKas oOpaTHas CBA3b JOCTUIAETCs IPU CJerka CXoJsuieMcsl Mydke, T.€.
He3HaumMTeNbHas cxoaumocth (~2° 107°) nasepHOro mydka He O3HAYACT HENPABHIIBHOI

I0CTHPOBKHU KosummMaTtopa ECDL.

bJaox vopasaenusi (S/N 122177).

bnok ynpasienus (ULDC2106D — a universal laser diode controller) ycranaBimuBaet Tok
U TeMIeparypy Ja3epHOro AMOJa, TEMIEpaTypy Kopllyca ja3zepa W JUIMHY BHEIIHEH 4YacTu
JIa3€pHOr0 pe30HaTopa ¢ TOUHOCTHIO, IOCTATOYHOM /7Sl JOCTHKEHUS TPEOYEeMbIX XapaKTepUCTHK
ECDL-6730MM. ULDC2106D wumeer nBa xountypa tepmocrabmimsaiuu (LD u CASE) mis
HE3aBHCHMOTI'0 MOJJEpKAHUS TEMIIepaTyp Ja3epHOro JU0JIa U KOPITyca ONTHYECKOM rOJIOBKH.

Amnanorosblii 0JIOK MUTaHUs oOecreuynBaeT BCE HAINpPSKEHHs, TpeOdyemble JUisl paboThl
AJIEKTPOHHBIX Y3JIOB: cradmimm3upoBanHbie +15B, +60B, 5B m HecrabmimmsupoBaHHbIC +6B.
[Tox xpbImKoi GJI0OKa yrpaBiICHUS PAJIOM C CETEBBIM Pa3beMOM PACIIOJIOKEHBI JBa THE3/a AJs
IUIaBKUX CETEBBIX Ipenoxpanuteneil. OJHO THE3/J0 COOTBETCTBYET MEPEMEHHOMY HANpsKEHUIO
cuoBoii cetn 230B, a npyroe — Hanpsbkermto 120B. EaunHcTBeHHBI NpeIoXpaHUTeb
HOMMHAJIOM 1 A 10/17keH ObITH YCTAHOBJIEH B COOTBETCTBYIOLIee rHe310! JlOMmoNHUTEIbHBIN
npenoxpanuteiab B 100 MA (F1 na Puc.11) 3amuimaer BbIX0,1 BBICOKOBOJIBTHOTO OJI0KA MUTAHHS
OT cilyyailHOro 3ambiKaHus. Jlis TOro 4TOOBl CHATH KpPBIIIKY OJOKa YIpaBJieHMs, CIEAyeT

BBIKPYTHUTB YETHIPE BUHTA C €I0 BEPXHEN CTOPOHBL.
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[epennsis maHenb OJIOKA yIpaBJICHHs pa3zeieHa Ha HECKOJBKO (YHKIMOHAJIBHBIX 30H,
orpaxaroumx padory ucrounuka roka (CURRENT), kouTposiepos Temneparypst (THERMO),

BBICOKOBOJIbTHOTO yemutens (PZT) u mynta naszepuoro auoaa (LD) (Puc.3).
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B 30ne CURRENT pacmonosxens! udpoBoli WHANKATOP, PYKOSTKHA YCTAHOBKH YPOBHS
tToka saszepHoro auoma (LEVEL), ammuutymsl ckanupoBanus Toka (SWEEP) u ypoBHs
orpannyenusi Toka (LIMIT). Benblii cBeToamon, pacmoioskeHHbld Haa pykostkon LEVEL,
32)KUTACTCS] IPU OCTM)KEHUU YPOBHS OTpaHUYEHHs TOKAa. MaKCHMallbHOE 3HAu€HHE TOKa JUIS
ULDC2106D cocraBnsier okono 190 mMA. IlomHbIii pa3zMax CKaHHPOBAHUS TOKAa COCTABIISET
YETBEPTh OT MAKCUMAJIBHOTO 3HaueHuUs Toka (~50 MA).

BcTpoeHHBII reHepaTop TPEYroJIbHOTO CHUTHAja MOXKET MOJYJIHPOBATH TOK JIA3€PHOTO
avona Ha cereBoi yactote f m ee cyorapmonmkax f/2, f/4, f/8. Jlns ycTaHOBKM YacTOTHI
MOJIYJISAIUK OJIMH U3 JBIKKOB mepekiouatens DIP-8 na neuarnoii miare (SW5) nomkeH ObITh
ycraHoBiieH B moJsiockeHue ON. [lpuHMMas BO BHMMaHWE HW3KOYACTOTHBIA MEXaHHUYECKHH
OTKJIMK JIa3epHOTO pe3oHatopa, dactorta /2 (t.e. 25 T'p mis EBpomsr m 30 I'm mns CIIA)
npenycranoBierna B ECDL-6730MM. [Ins ckaHupoBaHUS JIa3epHOM JJIMHBI BOJHBI MOTYT
UCTIONb30BaThCsl W 0oJiee BBICOKHME YACTOTHI, €CIM CKOPOCTh CKAaHMPOBAaHUS BaKHA, a
JOTIOJTHUTEIBHBIMA  OCIMUUISIIUSAMA BOJIM3M TOYEK MOBOPOTA HAIMPABJICHUS CKAaHUPOBAHHS
MO>KHO TIPEHEOpPEYb.

[TockonbKy TpEeyrojibHbIM CUTHAN YIpPaBICHUS TOKOM HMHXEKUUU U HampsokeHuem PZT
dbopmMupyeTcsi W3 TEPEeMEHHOTO HANpPSKEHHsI CHIIOBOW CETH, TO Pa3HOCTh (a3 ATHX JBYX
MEPEMEHHBIX CHUTHAJIOB TIOCTOSIHHA. JTO TIO3BOJISIET MHHHUMHU3UPOBATh BIMSHUE CETEBBIX

HABOJOK ITPpHU PETUCTPALMU OINITHYCCKHUX U SJICKTPUICCKUX CUTHAJIOB.



Tpummep orpanndenus Toka (LIMIT) pacnionoxen Han pykostkoit SWEEP. Ycranoska
OrpaHUYEHUs TOKA HEOoOXoauMa [uld MpeJOTBpAIlEHUs JAerpajalud JIa3epHOro JHoja

BCJIE/ICTBUE CIIyYalHBIX MTEPETPY30K M0 TOKY.

B 3ome THERMO pacnonoxkeHbl  J1Ba  TOJCTPOCYHBIX  CONPOTHBIICHUS,
ycraHaBiuBaroimux temneparypy BHyTpenHero (LD) wu BHemmnero (CASE) konTypoB
TepMocTabmin3anuy. BpaleHue no 4acoBoil CTpeske NPUBOJIUT K YBETUYEHUIO TeMIEpaTyphl
KOHTPOJUPYEMOI0 00beKTa. [IByXIIBETHBIE CBETOUO/IbI HAJl TPUMMEPAMH OTPa)KalOT COCTOSIHUE
COOTBETCTBYIOIIETO KOHTypa TepMocTaOmimm3anuu. OTCYyTCTBHE KaKOTO-JIHMOO CBETa B 30HE
THERMO cBunetenscTByeT 00 YCTaHOBICHUU TPEOYyEMBIX TeMIIepaTyp JIa3epHOTO JHOAA WU
KOpIyca ONTHYECKOM TOJOBKM. 3€JeHBbIM LBET CBETOAMOAa HHPOPMHUPYET OO0 aKTUBHOM
OXJXJICHUH  COOTBETCTBYIOILIEr0O  OOBEKTa, T.e.  BHEIIHSS  TeMIeparypa  BBbIIIE
MIpelyCTAaHOBJIEHHON ISl JaHHOTO oObekra. KpacHblil LBET cBeTOAMOJa MHAMLMPYET Harpes
(BHewIHsS TemrepaTypa HIKe mnpeaycraHoBieHHO#). Ceeromuozabl B 3oHe THERMO Tarke
rOpsIT KPacHbIM, €CJIM ONTHYECKAasl FTOJIOBKA pa3beiMHEHa ¢ OJOKOM YIpaBJICHHUS.

Knomnka B 30ne THERMO nepekitouaet mudpoBoii AucIuieit U3 pexxnMa u3MepeHus TOKa
JIA3€pHOr0 JIM0JIa B PEXKHUM H3MEPEHUs BEJIUYMHBI CONMPOTHBIICHUS, 3aJIAIOLIEr0 TeMIepaTypy
nmazepHoro guona. [lpm Haxxatum Ha Hee JUCIUIEH IIOKa3blBaeT 3HAUEHUE JIAHHOTO

COIIPOTHUBJICHUA B KHJIOOMaAX.

B ¢ynkunonansHoit 3oHe PZT ycTaHOBIEHBI PYKOATKH PErYIMPOBKH aMIUIMTY]IbI
nepemerroro (SCAN) u mocrostaroro (OFFSET) HanpspkeHwusl, 10/1aBaeMOT0 Ha MbE303JIEMEHT.
CurHan MOIyJSIIIUM, TOJaBaeMbIii Ha BXOJ BBICOKOBOJIFTHOTO YCHIIUTEIS, MON00EH CHTHAIY,
M0/IaBa€MOMY Ha BXOJ HCTOYHHUKA ToKa. OTHOCHTENbHAs (a3a ATUX CHTHAJIIOB BBIOpaHA TaKUM
o0pa3oM, 4TOOBI peaNn30BaTh COTJACOBAHHBIE M3MEHEHHUS TOKAa JIA3€PHOTO IHOJA W JITHHBI
Ja3epHOTO PpEe30HaTOpa. DTO TO3BOJISIET PACHIMPUTH AMANA30H HENPEPHIBHOW MEPEeCTPOUKH
YaCTOTHI BBIXOJJHOTO M3TYYEHUS J1azepa. MakCUMaIIbHBIA pa3MaxX CKaHUPOBAHHS ITHE302JIEMEHTA
cocrasisieT okoJio 40 BoseT. Hanbonpmas nmepectpoiika JUTMHBI pe30HaTOpa jJa3epa JOCTHraeTCs
npu TONHOCTBIO BBeAeHHOW pykostke SCAN u monoxenmn pykositku OFFSET BOmm3m

CpEIHero.

B 30ne LD HaxonsaTcs TymOiiep pa3MbIKaHUS LIYHTa JIA3€PHOTO AMOJAa M HUHIAUKATOP
COCTOSTHHSL 3TOTO IIYHTA. PEKOMEHIyeTcsl IepKaTh JIa3epHBIN MO 3aKOPOYCHHBIM (CBETOIUO/
[OTallieH) B MOMEHT BKJIIOUCHHs OJIOKa YIpaBJICHHS W JI0 YCTAHOBJICHHS CTAllMOHAPHOTO
cocTosiHusL 00OMX KOHTYpoB TepMmocrabmimmzanuu. Korga tymOnep LD mnepeBomutcs B
cocrosaue OPEN, cBerommom 3aropaeTcst 3€leHBIM, ¥  BCIMYMHA  COMPOTHBIICHUA,

3aKOpPAYMBAIOIICTIO0 BbIBOABI JIA3CPHOIr0 AUOAA, IMIIABHO U3MCHACTCA C BCJIMYHHBI IMMOPSAIKA 4 Om
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70 BeJNIMYMHBI B JecsTku MOM, pa3Mblkas Ja3epHbId JUOJ U 3allMilas ero oT OpOCKOB TOKa B
IIEPEXOHBIX Ipoleccax. TakkKe IIyHT 3allMINAeT OT IMEperpy3oK Ja3epHbIl IUOA IIPHU

aBapUITHOM MCUYE3HOBEHUH JIF0O0TO U3 MUTAIOIINX UCTOYHHUK TOKA HanpspkeHui 15 B.

Ha 3agneit manemmn ULDC2106D ycTanoBneHSI:

CETEBOH pa3beM C BHIKIIIOUATEIIEM,

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

BXOJIHO# pazbeM s BeicokouacToTHOH (10 50 k') Momynsiuu Toka (MOD),

BXOJIHOM pa3beM BHEIIHEro yrpasiisitomiero curuana (EXT),

nepexitodatens ynpasisomux curaanos (EXT-INT) u

BBIXOIHOM pa3beM cuaxponmsanuu (TRIG).

B monoxxenun INT mepexiodarens ynpaBisiiolinx curHaioB Ha pazbeM T RIG momaercs
TPEYTOJIbHBINA CUTHAJ pa3MaxoM 8 B ¢ BeIX0Ja BCTPOCHHOTO reHepaTopa, KOTOPBIA MOKET OBITH
WCTIOJb30BAaH JUI CHHXPOHHW3AIMH BHEITHUX YCTPOWCTB. s TOro 49TOOBI KOHTPOJIHPOBATH
BbixonHbie mapamerpbl ECDL-6730MM BHEmHUM CHTHAJIOM, MEPEKII0YaTENb YIIPABIISIONINX
CUTHAJIOB JOJDKEH ObITh ycTaHOBiEH B nosioxkeHue EXT. B stom cityyae BbIXOJ BCTPOEHHOTO
TeHepaTopa OTCOSAMHSCTCS OT BXOJOB HMCTOYHHMKA TOKA M BBICOKOBOJBTHOTO YCHIIUTEIS, Ha
KOTOpBIE, Kak 1 Ha pazbeM T RIG, momaercs Terneps BHEITHHA CUTHAIL.

Curnan c pazsema MOD mnoctynmaer Ha BXOJ HCTOYHHKAa TOKAa HE3aBHCUMO OT
nosioxkenust nepexirouatenss EXT-INT. Orknuk B n3menennn Toka mo Bxoaxy MOD B 20 pa3

MeHble, yeM 1o Bxoay EXT.

Puc.4. KonTposJep maroBoro npusoja.

KoHTpoJljiep 111aroporo npuBoja.

Bunt rpydoii nepecrpoiiku (Puc.2 1mo3.7) sBiseTcs 4acThil0 MUHHATIOPHOTO IIArOBOTO
IIPUBOJA, KOTOPBIM MO3BOJSAET M3MEHATH JUIMHY BOJIHBI BBIXOJAHOTO M3JIy4EHUS KaK BPYYHYIO
HEIMOCPEACTBEHHO HAa ONTHUYECKOM TOJIOBKE, TaK M JIUCTAHLUMOHHO. /[l JMCTaHIIMOHHOIO

yIIpaBJICHUS] [IArOBBIA MPHUBOJ JOJDKEH OBITH MOAKIIOYEH K KOHTpoiuiepy mpuBojga KIM101
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(Puc.4). Kourposutep KIM101 umeer JUKOHCTUK IJIsl pyYHOH MOJa4M UMITYJIbCOB HA LIArOBBIH
npuBoa. Bosmoxxno ynpasnernme KIM101 ot kommeiotepa depe3 USB mopr. [eranbHoe
omucanne koHTpoiuiepa KIMI101l wu ero jpaiiBepsl MOXHO HAaWTH 1O  ajapecy:

https://www.thorlabs.com/thorproduct.cfm?partnumber=KIM 101

OmuH mar mpuBojaa OOECIEUMBACT TMEPEMEIICHUE MPEIU3HOHHOTO FOCTUPOBOYHOTO

BHHTA B cpenHeM Ha 20 HM.

Ioaroroska k padore ECDL-6730M M.

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

2. [ToaxTFouuTh MUHUATIOPHBIN MIArOBBIH TPUBOA K KoHTpoutepy KIM101.

3. IIpoBeputh nonoxenne pykositok SWEEP u LEVEL. Ouu nomkHbI OBITH B KpaiiHeM
JIEBOM TOJIOKEHUH.

4. Tloncoemmuuts cereoii muyp k SASEMJIEHHOM poserke. Brmounth ceteBoit
TymOJep, pacrlojiO)KEHHBIM Ha 3aJHEd MaHenw, U MOJO0XKAATh JI0 MOMEHTa YCTaHOBJICHHS
CTaLlMOHAPHOI'O TEMIIEPATYPHOIO PEKUMA JIA3EPHOIO JAUOJAa M KOpIyca ONTHYECKOW I'OJOBKH
(cBetommoel B 30He THERMO n0/mKHBI TOTaCHYTH).

5. Pa3oMkHyTH BBIBOABI JazepHOTO muona TtymOinepom LD-OPEN wu ycraHoOBUTH
pPEKOMEHAYEeMbIH YPOBEHB TOKA.

Boikawyenue ECDL -6730M M.

1. BsiBectu 06¢ pykositku SWEEP u LEVEL 1o nyns (B kpaiitee JieBoe MOJI0XKCHHUE).
2. 3aMKHyTh BBIBOJBI Js1azepa TymOimepom LD-OPEN (peruaskok BHH3, HHIAMKATOP
COCTOSTHHS IIIYHTA Iorac).

3. BEIKIIIOUUTH OJIOK YIpaBICHUS CETEBBIM TYMOJIEPOM.

IlepecTpoiika yactorbl ECDL -6730M M.

Mexannueckasi crabminbHOCTh ECDL-6730MM noctarodno BeICOKa, YTOOBI COXpPaHSTH
BBIXOJIHBIC TIApaMeTphl Jla3epa B TEYEHUE HeAeNb. [aK YTO peryarpoBKa TOKa HHKCKIHH
JA3epHOTO JMOJIA W HANPSHKCHUS Ha IMbE303JIEMEHTE SBISIETCS JOCTATOYHBIM CPEIICTBOM JUIS
TOYHOIM HACTPOMKH Ja3epa Ha JKeIaeMylo IUIMHY BOJHBI (Harmpumep, UTUHY BOJIHBI aTOMHOTO
nepexoma). Opnako yxymmenue xapaktepuctuk ECDL (yBenmnueHune moporoBoro ToOKa,
YMEHBIICHHE BBIXOJHONH MOIIHOCTH W JHMala3oHa MEPEeCTPONKH YacTOTHI, C1aboe TOJaBJICHHE
OOKOBBIX MOJ, BO3pacTaHWE AaMIUIUTYIHOrO IlyMa) MOXET CBUICTEIBCTBOBATH O
HEO0XOIMMOCTH TIOBIOCTUPOBKU BHEIITHETO PE30HATOPA.

Cnenyromiye SKcriepuMeHTaTbHBIE JaHHbIe onuchiBatoT paboty ECDL-6730MM u moryt

CJIIY)KHUTH B KaUCCTBC o6pa3110131,1x IIpH €ro FOCTUPOBKE.
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Ha pucynke 5 nmokazana Bart-amrepHas xapakrepuctika (BrAX) ECDL-6730MM, t.e.
3aBUCHMMOCTh  BBIXOJHOW MOIIHOCTH Jia3epa OT TOKa MHXEKIuW. [lpu  BpamieHuu
T(OPAKIMOHHONW PEIIETKH B IUIOCKOCTH JU(MPAKIMH MPOMCXOJUT H3MEHCHHE B3aMMHOIO
PACIHOJIOKEHUS [0 YACTOTE KOHTYPa CEICKTUBHOCTH JAUPPAKIMOHHON PEIISTKH, MO/ JIA3EPHOTO
miona (cooctBennbix Moa) u mox ECDL (BHemHmx wmox). Takoe HW3MEHEHHE HAIJISIHO
OTpaXkaeTcsi B XapakTepe BaTT-aMIICPHON XapaKTEepUCTHUKH, Ojaromapss 4eMy OHa CIIY)KHUT

yIOOHBIM HHCTPYMEHTOM JIJISl BBIOOpA ONTUMAIBHOTO pexnma padotet ECDL.

<I>=78 mA

Turning point
<—— of the triangular wave
1=102 mA, P=37 mW

Output power

Time

Puc.5. 3aBucuMocTh BHIXOJAHOI MOLIHOCTH Ja3epa OT TOKA MH:KeKIUM. TOK J1la3epHOro
M0Aa MOIYJTUPYETCS CUMMETPUYHBIM TPEYTOJbHBIM CHUTHAJIOM. 3aBUCHMOCThH CHSTa MpHU
IIOCTOSIHHOM HalIIpSDKEHHUH Ha IIbE30RJIEMEHTE.

BerpoenHslil renepatop TpeyrojibHOTO CUTHaa, o KOTOPOMY TaKyK€ CUHXPOHHU3UPYETCS
pa3BepTka ocuuuiorpada, JMHEHMHO BO BPEMEHHU YBEJIMYMBAET U YMEHBILIAET TOK JIA3€pPHOIO
IM0Jla, a COOTBETCTBYIOIIEE M3MEHEHUE BBIXOJHOM MOIIHOCTU Jiazepa pEerucTpupyercs
¢doTtonpuemMHukoM. [IpakTuyeck TOPHU30HTAJIbHBbIE YYAaCTKM B OCHOBAaHUHM OCLUJUIOTPaAMMBbI
COOTBETCTBYIOT JONOPOrOBOMY pexumy Jsazepa. C MOSBICHHMEM T€HEpaluu BBIXOJHAs
MOIIHOCTh MOHOTOHHO HapacTaeT C pOCTOM TOKa (MCKIIFOYas 30HBI IEPECKOKOB MOJ).
W3meHeHne TOKa HaKaykd JIa3€pPHOTO JIMOJA BBI3BIBAET COOTBETCTBYIOLIME BapHallUU
TEeMIIepaTypbl M IOKa3aTelsl MPEIOMIICHUS YCHJIMTEIbHOM cpeibl, YTO BEIET K H3MEHEHHUIO
ONITUYECKOH JUTMHBI TMOJa U B 1IesIoM JUTHHEI pe3onaTtopa ECDL. PerynspHeie pe3kue ckauku Ha

BTAX 00ycnoBiieHsl mepeckoKaMu 1Mo MOJaM BHEITHETO pe30HaTopa ja3epa.

Ecmu BTAX 3ammcana mpu MOCTOSHHOM HAIPSDKEHHHM Ha Ibe303JIeMeHTe (PyKOsITKa
SCAN ycraHoBjieHa B KpaiiHee JIeBOE MOJOXKEHHUE), TO Ccieayronme ocumuiorpammel (Prc.6)
3aperucTpUpOBaHbl IIPU MOCTOSHHOM TOKE JIa3€pHOT0 IUO0Ja U JIMHEWHO H3MEHSIIOIIEMCS CO

BPCMCHCM HAIIPSAKCHUHN Ha IIbE303JICMCHTC. AMHJ’II/ITYI[& CKaHHMPOBAaHMA IMbC302JICMCHTA BBI6paHa
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MakKCUMaJbHOM. OcUMIIOTpaMMBbl COOTBETCTBYIOT TOJBKO OJHOMY CKJIOHY MOJYJIUPYIOLIETO

CHUTHAaJIA.
1=100 mA, P=37 mW
Mode hops
I
S
o
2
o
o
Y
=
&
=]
O ~3 GHz
0 )
Time

Puc. 6. 3aBucHMOCTb BBIXOJIHOW MOIIHOCTH Jia3epa OT HANPsi)KeHHs Ha Nbe303JIeMeHTe
(BepxHsisi kpuBasi) mpu moctosHHOM Toke LD. BHu3y (cuHss KpuBas) — OpOIyCKaHUe
KoH(pokanpHOro nHTEepdepomerpa @adpu-Ilepo ¢ obmacTbio cBoboaHON Auctiepcun 3 [T,

Ha BepxHell KpuBOW, OTpaKarolled BBIXOAHYIO MOINHOCTh Ja3epa, XOPOILIO BUIHBI
CKayKH, CBA3aHHBIE C IEPECKOKaMH MOJ BHEIIHEro pe3oHaropa. MHTepBanbl HempepbhIBHON
MepPECTPOMKHU YaCTOTHI Jla3epa, pa3zelieHHbIe IEPECKOKAMH MOJ, COCTaBJIsIOT Heckoyibko [T u
COOTBETCTBYIOT oOyactu cBoOoanoi mucrnepcuun ECDL. Hmxkuss ocmmniorpamma Ha Puc.6
MIOKa3bIBaeT MPOIMYCKaHWE KOH(OKaIbHOrO HMHTEp(epoMeTpa, KOTOPBIN IO3BOJSET H3MEPUTH
NMarna3oH MEepecTpPOMKH YacTOThl Jia3epa MU OLEHUTh CHEKTpPaJlbHOE KadecTBO JIa3epHOIO
n3nydenus. Jlanusiii uaTepdepoMeTp nmeer oosactk cBoOoaHOM qucniepenn 3 [T

[IpuBeneHHbIE OCHMIUIOTPAMMBI IEMOHCTPUPYIOT XOPOILIUN KOHTPACT MOJ B JMaIla3oHe
ckaHupoBaHusg. OJHAKO JOIMyCKaeTcs, YTO MPU HHBIX 3HAYEHHUSAX TOKA WJIM HAIpPSKEHHUS Ha
MbE30KepaMuKke BOIM3KM 00JACTH TIEPEeCKOKa MOJI CHEKTpaJbHOE KadeCTBO BBIXOJHOTO
U3JIyYEHUS] MOXET yXYyIIIaThCsl BCIAEACTBUE KOHKYPEHLMHU MOJI, MPUBOJALIEH K M30BITOUHOMY
aMIUIUTYIHOMY IIyMy B MOIIHOCTM M CHI)KEHHMIO KOHTpacTa IIMKOB IPOITyCKaHUs

uHTEpPepomeTpa.

N3menenme Toka HWHXXCKIOWH IMPUBOJUT K U3SMCHCHHIO ONTHYECKOH JJINHBI COOCTBEHHOTO
pe3oHaTopa JIa3€pHOrO AMOJA BCIEACTBME W3MEHEHHUS II0KA3aTelld IPEJOMIICHUS AKTUBHOU
Cp€abl U TCIJIOBOI'O paClIMPCHUA KpUCTAJLIA. 9t0 MPUHOUIIMAJIBHO IMO3BOJIACT B OIIPCACICHHOM
AWarma3oHe CHUHXPOHU3HUPOBATH JBHIKCHHC COOCTBEHHON M BHEIIHEH MO COCTaBHOI'O
pe30HaTopa Jasepa M yBEJIWYUTh JMANa30H HEIPEPHIBHOW IEPECTPOMKM JUIMHBI BOJHBI. Ha

PUCYHKEC 7 TIOKa3zaH INpUMEp TaKOIro COrjlaCOBAaHHOIO CKaHHWPOBAHUA [JIMHBI BHCIIHETO

10



pezoHaTopa u Toka uHxkekuuu LD. HwxHag ocmminorpaMma Ha pHCYHKE 7 TIOKa3bIBaeT
IIPOIyCKaHHE KOH(POKAIBHOIO MHTEp(HEpOMETpa, MCIOJIb3YEMOIO Ul OLEHKU JHana3oHa

HEMPEPHIBHON NEPECTPONKH JIA3€PHON YaCTOTHI.

<I>=93mA

~36 GHz (12 x 3 GHz)

Output power

Time

Puc.7. 3aBucumocts Momuoctu ECDL-6730MM (BepxHsisi kpuBas) M NpPOMyCKaHHe
KOH(}OKAILHOro MHTEephepomMeTpa (HIDKHSIS KpUBas) MPH CHHXPOHHOM CKAHHPOBAHHH
Mbe303/J1eEMEHTAa H TOKA HAKAYKH.

Jlji mostydeHus MakKCUMaJIbHOTO JIMana3oHa HETPEPhIBHOM NMEPECTPOMKY 4acTOTHI J1a3epa
IIOCJIEI0BATEIBHOCTD JCHCTBUN TaKOBA:

1) ycranoButh pykosTkoit SCAN aMIUIMTyAy CKaHMPOBAaHHS IhE30KEPAMHUKH Ha
MaKCHUMYM,

2) ycranoBuTh pykosatky OFFSET B cpentee nosoxenue;

3) pykostky SWEEP BBectn 10 ypoBHS, NMPH KOTOPOM JOCTHTACTCAs MaKCHMasIbHas
JUIMHA HEIPEPHIBHOIO yYacTKa B BHIXOJHON MOILIHOCTH J1a3epa. [Ipu 3ToM MokeT morpedboBaThes
HebombIIas noactpoiika Toka LD pykosrkoit LEVEL.

Cnenyer OTMETUTH, YTO M3-3a OINpPEAEICHHOW 3aJepKKHU NMbE303JIEMEHTa B OTKIMKE Ha
YIPABISIONUI CUTHAI 10 OTHOIICHHIO K TOKY (CTENEeHb 3aJepXKKH 3aBHCUT OT 4YacTOTHI U
aAMIUTMTY/Ibl CKAaHUPOBAHKsI) MOBEACHHE Jla3epa Ha Pa3HbIX CKIOHAX YIPABISAIOIIEIO CUTHAIa

MOXET OTIINYATHCA.

IOcruposka ECDL -6730M M.

Hwxke npuBeneHa mocnenoBaTeNbHOCTh JNEWCTBHM, €CIM BBIABJICHO, UYTO TpeOyeTcs
MOJIBFOCTUPOBKA J1a3epa. TakkKe Mo CChUIKE MOXHO MOCMOTPETh BUJIEO C IPUMEPOM FOCTUPOBKH

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

1) BcraButh [l-00pasubiii kirou u3 pemkomiuiekta (Puc.8) B ummieBod ma3

TOPU30HTAJIBHOM OCH TU(PPAKINOHHON PELIETKH.
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2) OnpenenuTh HampaBieHHUE, B KOTOPOM ABMXKEHHE [1-00pa3HOro KIro4a MPUBOAUT K
YMEHBIIEHUIO IOPOrOBOT0 TOKa. [Ijsl 3TOro MArko noHa)kMMaTth Ha pblyar BBEpX U BHU3.

3) Eciu nBuwxenue ppruara BHU3 (T.€. JTa3€pHBIi JIyd, OTPAKCHHBIN OT TUPPAKIIMOHHOM
PELICTKU JBMIXKETCS BBEPX) MPUBOJUT K YMCHBIICHHUIO TIOPOTOBOrO TOKA, TO CIIAYET BpAIlaTh
¢ukcupyromuii BuHT (Puc.2, 1mo3.6) mo uacoBoit crpenke. B MPOTHUBOMONIOKHOM ciydae
¢bukcHpyoOIUNA BUHT ClEQyeT cierka ociaabuth. [[ns BpalueHus (QUKCUPYIOIIET0 BHUHTA
UCIIOJIb3YeTCS YCHJICHHBIA IIeCTUrpaHHbIi (MMOycoBblit) kimou 1.5 u3 pemkomiuiekra. Kak
[IpaBWJIO, BpallleHUsT HAa HECKOJBbKO TIPagyCcOB JOCTATOYHO Ui BOCCTAHOBJIEHUS PEXHMOB

paboter ECDL-6730MM.

Puc.8. I1-o6pa3Hblii IINIEBOH KJII0OY U3 PEMOHTHOTO KOMILJIEKTA.

4) Tlocne MOCTWXKEHHS MUHHMYyMa IOpOra I'eHEpalMd YCTAaHOBUTh, €CIH Tpedyercs,
HEOOXOJMMYIO JUTMHY BOJIHBI TOPU30HTAIBHBIM FOCTHPOBOYHBIM BUHTOM (Puc.2, 1103.7), noctyn

K KOTOPOMY BO3MOKEH M IIPH 3aKPBITON KPBIIIKE ONTUYECKON TOJIOBKHU.

TecT-IPOTOKO.I JIA3€PHOr0 JHO0A.

Part-No.. EYP-RWE-0670-00703-1000-SOT02-0000 Serial No.: AM-04608
P-U-l Characteristics
0.7 54 25
4 T, =200C 48 F P-U-I characteristics and spectrum are measured below
e bl g :_2 threshold without feedback from an external cavity
3 05 " - 3 s resonator. Laser parameters are not applicable in
gL 3 BE1S2 this setup.
g sf £
g 03] gk B
k| 18 <[
B s FE
E 12 fros
i 06 |
0] 0 Eo
0

current | [mA]

For maximum ratings and proper operational conditions please refer to the corresponding datasheet.

-
laser emission

power spectral density [a.u.] 10 dB/div

648 65 664 672 680 688

wavelength [nm]
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BJox ynpasJjenusi ontudeckum yeuauresaeM (S/N 102172)

brnok ynpaenenus ontuueckum ycuiurenem (HPLDC106D — a High-Power Laser Diode
Controller) ycranaBiuBaeT TOK Hakayku M TeMmIeparypy onrtuueckoro ycuiurens. HPLDC106
MOXET HMETh JBa HE3aBHUCHUMBIX KoHTposuiepa Ttemneparypsl (LD u CASE B monenu
HPLDC116D). [dns paboThl ONTHYECKOrO YCHJIMTENS HCIOJIb3YeTCs TOJIBKO OJUH KOHTYP
tepmocradmmzanuu (LD), Bropoit (CASE) nesakruBupoBaH u3bstHeM Mukpocxembl Ul4 u3
cooTBercTByMomEel DIP nanenbku.

Amnanorosblii 0JIOK MUTaHUs oOecreyrBaeT BCEe HAINpPSOKEHUs, TpeOyemble JUIsl paboThl
AIIEKTPOHHBIX Y3JIOB: cradminu3upoBaHHble +15B, #5B um nHecrabummsupoBanubie +6B. Ilox
KPBIIIKOW OJIOKA YIPaBJICHUS PSIIOM C CETEBBIM Pa3hbeMOM PACIIOJIOKEHBI THE3MA JUTS TIABKUX
CeTeBbIX mpepoxpanuTeneil. OTHO THE3I0 COOTBETCTBYET IMEPEMEHHOMY HATPSHKECHHIO CHIIOBOM
cetn 230B, npyroe — Hanpspkennto 120B. EquHcTBeHHBII Npe10XpaHuTeIb HOMUHAJIOM 1.6A
J0JI2KeH OBITh YCTAHOBJIEH B COOTBETCTBYIOIIIEE THE3/10!

[lepennss manenb ONOKa yrpaBJIeHUS pa3/ielieHa Ha HECKOJBKO (PYHKIIMOHAIBHBIX 30H,
otpaxaroumx padory ucrounuka roka (CURRENT), kouTposiepos Temneparypst (THERMO),

u myHTa sazeproro auona (LD) (Puc.9).

VitaWave

T @ ® © ®

_’BBE SWEEP LEVEL LD CASE OPEN
o o bl ot

O O).. 6"

o mA k) CURRENT THERMO L Q
HPLDC106D
/N XXXXXX S . 0 o ~°
made in Russia Q O O
op0
Ogo (o] O%O EXT INT
OO0 (e]@) o
Oo OO
O 0000 Q
OO OOOOO TRIG®

Puc.9. BI/III Criepeau 1 C3ajiv Ha 0JI0K YupaB/J€HUA ONITHICCKUM YCUTIUTEIEM.

B 30ne CURRENT pacmonosxxens! upoBol WHANKATOP, PYKOSTKHA YCTAHOBKH YPOBHS
toka Jsaszepuoro auoma (LEVEL), amruutymsl ckanupoBanus Toka (SWEEP) u ypoBHs
orpannyenusi Toka (LIMIT). Benblii cBeToamon, pacmoiokeHHbld Haa pykostkon LEVEL,
32)KUTACTCS] IPU OCTH)KEHUU YPOBHS OTpaHUYEHHs TOKAa. MaKCHMallbHOE 3HAau€HHE TOKa JUIS
HPLDC106D cocraBnsier okosio 1000 MA. IlonHBI pa3Max CKaHHPOBAHHS TOKA COCTABIISET

YeTBEPTh OT MAKCUMAJILHOTO 3HaYeHUs ToKa (~250 MA).
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BcTpoeHHBII reHepaTop TPEyroJIbHOTO CHUTHAja MOXKET MOJYJIHPOBATH TOK JIA3€PHOTO
arona Ha cereBoi yactote f m ee cyorapmonmkax f/2, f/4, f/8. Jlns ycTaHOBKM YacTOTHI
MOIYJISAIUK OJIMH U3 JBIKKOB Hepekiouatens DIP-8 na neuarnoii miare (SW5) nomkeH ObITh
ycranoBiieH B nosioskenne ON. Tlo ymomnuanuio npenycranosieHa yacrora /2 (t.e. 25 I'm st
Esponst u 30 I'n mis CIITA).

Tpummep orpanndenus Toka (LIMIT) pacnonoxen Han pykostkoit SWEEP. Vcranoska
OTpPaHWYCHHUS TOKA HEOOXOoaMMa JUIsi TPENOTBPAIICHHUS JErpajalldidl JIa3epHOTO JHOAA

BCJIE/ICTBUE CIyYalHBIX [IEPETPY30K 110 TOKY.

B 30ome THERMO pacnonoxensl aBa MOJCTPOCYHBIX COMPOTHBICHHS, KOTOPHIE
ycraHaBiuBaloT —Temmeparypy BHyrpeHHero (LD) wu  Buemnero (CASE) koHTypoB
TepMocTabmin3auuu. BpaieHnue no 4acoBoil CTpeske NPUBOJIUT K YBEITUYEHUIO TeMIEepaTyphbl
KOHTPOJUPYEMOIo 00beKTa. [IByXIIBETHBIE CBETOUO/IbI HAJl TPUMMEPAMH OTPaKalOT COCTOSIHUE
COOTBETCTBYIOIIEH TepMocTadmm3anuu. OTCyTCTBHE Kakoro-mmbo cera B 30He THERMO
CBUJETEIbCTBYET 00 YCTAaHOBJEHUM TEMIIEpaTyp Uil BCEX KOHTPOJIHUPYEMBIX OOBEKTOB.
3eneHplid 1BET CBETOAMONa WHOOPMHUPYET 00 aKTUBHOM OXJIAXICHHUH COOTBETCTBYIOIIETO
oObeKkTa, T.€. BHELIHAS TEMIlEpaTypa BbIIIE MPEAYCTAHOBJICHHOM HJs JAHHOTO OOBEKTa.
KpacHsriii et cBeronmona uHaummpyet HarpeB. CBetoauoasl B 30He THERMO Ttaxke ropsr
KpacHBIM, €CJIM ONTHYECKUN YCUIIUTENb pa3beInHEH C OJIOKOM YIPaBJICHHUS.

Knomnka B 30ne THERMO niepekitouaet mudpoBoii AucIuieit U3 pexkxnMa u3MepeHus ToKa
ONTUYECKOTO YCHJIUTENS B PEKUM HU3MEPEHHUs] BEJIUYMHBI CONPOTUBIICHMS, 3aJalOLIEero
Temreparypy ycunutens. [Ipu HaxkaTum Ha Hee JUCIUIEH NOKa3bIBaeT 3HAYEHHE JTaHHOTO

COIIPOTHUBJICHUA B KHJIOOMaAX.

B 3one LD Haxomarcs TymOnep pa3MblKaHHsS IIYHTa ONTHYECKOTO YCHIIMTEIS,
MHJMKATOpP COCTOSIHUS 3TOTO IIYHTA, CETEBOM TyMOJlep M MHIMKATOp NmuTaHus. PexomeHayercs
JepyKaTh YCHUIINTENb 3aKopoueHHbIM (cBeToaroa OPEN moraiieH) B MOMEHT BKIIIOYECHHUS OI0Ka
ynpasieHusi Tym0iaepom AC M O YCTaHOBJIEHUSI CTAI[MOHAPHOIO COCTOSIHHMSI BCEX KOHTYpPOB
tepmoctadmm3anuu. Korma tymOmep LD mepeBomutcs B cocrosaue OPEN, cBeroamon
3aropaeTcsl 3eJIEHbIM, U BEJIWYMHA COMPOTUBIICHUS, 3aKOPAUMBAIOIIETO BBIBOJBI ONTHUYECKOTO
YCUJIUTENS, MJIaBHO HM3MEHSETCsl ¢ BeIU4MHbI jgosied Oma g0 Heckoibkux MOM, pa3mblkas
Ja3epHbIA MO/ M 3allUIas ero OoT OpOCKOB TOKa B IMEPEXOJHBIX Ipolleccax. Takxke HIyHT
3alMIIaeT OT IMEeperpy30K Ja3epHbId AWOA TpU aBapUMHOM MCUE3HOBEHUH JIIOOOro U3

MUATAIOIINX UCTOYHHUK TOKa HampsikeHui 15 B.

Ha 3agneit manemmn HPLDC106D ycTaHOBIEHBI:
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CETeBOM pa3beM C BBIKIIIOUATENIEM, Pa3beM MOJKIIOYEHHS ONTHYECKOTO YCHJIUTENS K OJIOKY
yrnpasienusi (DHR-15M), pasbem cunxponmsampu TRIG u mepekitroyaTens yIpaBIISIOMIUNX
CUTHAJIOB.

Pazsem TRIG ucnonp3yercs misi CHHXPOHM3AIMHU OJIOKA YIPABJICHUS C BHEITHUMH
ycTpoiicTBamMu. Eciu mepeximovaresnp yrnpaBlIsiONuX CUTHAIOB HaxoauTcs monoxxenuu INT, To
Ha TRIG nonmaercs TpeyroyibHbINA cUTHANI pa3MaxoM 8B ¢ BBIX01a BCTPOGHHOTO TeHeparopa. Jis
TOr0 4YTOOBI KOHTPOJIMPOBATH BBIXOJHBIE MapaMEeTpbl ONTHYECKOTO YCHJIUTENS BHEIIHUM
CUTHAJIOM, TEePEKIIIoUaTeh HY)KHO TIepeBecTH B nosiokeHrue EXT 1 mogaTe BHEMIHUI CUTHAII HA

pPa3bEM CUMHXPOHU3AHU.

BbIXOAHbIE XaPAKTEPUCTUKH ONTHYCCKOT0 VCHJIMTEJIS B COCTABE
JgasepHoi cucrtembl MOPA-671-500 #102172

28 mwW
500

10 mW

400

(]
o
o

Output power, mW

0 200 400 600 800 1000

Current, mA

Puc.10. 3aBucumocTth BLIXO)IHOﬁ MOIIHOCTH ONTHYECKOro YyYCWIMTE/IAHA OT TOKa
HAKAYKH IMPH Pa3/IMYHBIX YPOBHSAX BIIPBICKA.
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Oo0mue pexomenaannu no 3xcmiayaraunu ECDL-6730R u M OPA-671-500.

1. He mnblTaiitech W3MEHWUTh HACTPOWKY BBIXOAHOTO oOBekTMBa ECDL. B cmyuae
Jerpajaluy Ja3epHOro JAMojJa €OUHBIA MOJYylb AMOJa M OOBEKTHBA JIOJDKEH 3aMEHSATHCA
LEJINKOM.

2. He napymaiite mociaenoBaTeIbHOCTh BKIIIOYeHHUs U BhIKItoueHus: ECDL.

3. He monmxaiite TemmepaTypbl JIa3epHBIX IHMOJOB HH)KE TOYKH POCHI, 3TO MOXET
MPUBECTH K WX JAerpajnanuu. Temmeparypa ja3epHOro auojaa Moxer ObITh oueHeHa u3 TKC
(TemmepaTypHbIi KO3GGHUIUEHT COMTPOTUBIICHUS) TEPMUCTOPA!

TKC =-4%/°C.

4. Ilpu 3amycke JiazepHOi cucTeMbl cHadana Bimrodaiite ECDL n yoenuTech B Hanmu4nu
€ro BBIXOJIHOTO M3JIY4€HHs, 3aT€M BKJIIOUANTE ONTUUYECKUM YCUIIUTEINb.

5. He nuraiiTe ONTHYECKUM YCUITUTENIb TOKOM, COCTaBIISIOIUM 00Jiee TOJOBUHBI OT €ro

MaKCHUMAaJIbHOTO 3HAYEHUs, IPH OTCYTCTBUU HAJIS)KHOTO BIIPBICKa OT 3aaatoriero ECDL.

Coenynduxanus.

1. JlnvHa BOJTHBI 670.9 am

2. BbIxoaHasg MOIIHOCTH

@ 70 MA 15 MBT
@ 80 MA 20 MBT
@ 90 MA 30 MBT
@ 100 mA 37 MBT
@ 110 mA 46 MBT
@ 120 mA 51 MBT
3. Jlmama3oH HeNMpepbIBHOM MEPeCTpOKN
by PZT only 10T
by PZT+LD current 36 T
4. Jluana3oH rpy0oil nepecTpoiku + 2 HM
5. Ionspuszanus JIMHEWHAs BEpTUKAIbHAs
6. Ily4ok swmnTHYeckuit 5 1.5 Mm?
7. TloporoBblii TOK 61 MA
8. Pabouwmii Tox 90 MA
9. MakcumanbHbIH pabouuii TOK 140 MA
10. BenmmunHa TepMOCOTIPOTHBIICHHS 11.5 xOm
11. Pa3Mepbl ONTHYECKOW TOJOBKU 84" 76" 40 mm®
12. Bec onTHYeCKOW TOJOBKU 245t
13. Pa3mepsI Oi10Ka yrpaBieHUs 245 200" 55 mm®
14. Bec Gnoka ynpaBieHHs 1.2 xr
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