TexHu4eckoe onNMcaHue u PYKOBOACTBO I10 3KCILIYaTallud TUOAHOIO0 Ja3epa

¢ BHemHUM pe3onaTopom ECDL -6520R (S/N 032531)

Huonueni nazep ¢ BHemHHM pe3oHaTtopom ECDL-6520R sBisiercs HCTOYHHUKOM
[IEpeCTPauBaEMOro BBICOKOKOTEPEHTHOTO M3JIy4YeHHs] B BUIUMONH 00JacTH ONTHYECKOIO
criekrpa. LleHTpanbHas amuHa BOJTHBI pabovero auana3zoHa paBHa 655 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 OJIOKa 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
BXOJIUT MTbE303JIEMEHT, MuTaeMblii HanpsokerreM 50 B. TIpu cHATON KpBIIKe BOZMOKEH JIOCTYII

K €TI0 KOHTaKTaM.

OnTuyeckasi roj10BKa.

B cocraB ontuueckoii rosoBku (Puc.l) BxomaT:

xaagonpoBoa (M03.2) ¢ YCTAaHOBJACHHBIM B HEM €IUHBIM MojayieM  (103.3)
pOCBETIIEHHOTO JlazepHoro auoaa Eagleyard EY P-RWE-0655-00505-2000-SOT02-0000 (S/N
AM-70151) u kommmmupytoriero oobektusa (Na = 0.6; f = 4.02 mm; BbixoaHas aneprypa — 4.8
MM);

JIBa TEPMODJICKTPHUECKUX MUKPOXOJIOMMIbHUKA (1eMenThI [1enbThe);

nBa tepmoaryrka (Tepmuctopbl 10 kOM), yCTaHOBIICHHBIX B XJIaJ0MPOBOC U KOPITyCe
ONTHYECKOM TOJIOBKH,

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

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

Kopmyc nasepa (mo3.1) ciyKuT B KauecTBe Kapkaca Il BCEX OINTHYECKHX H
MexaHndeckux kommnoneHToB ECDL. JlBa KOHTypa TepMOCTaOMIHM3AIUK TIOIICPKUBAIOT
HEU3MCHHBIMHU TEMIIEPaTyphl, KaK XJIQJOMPOBOJIA, TAK U BCETO KOPITyca ONTHUYECCKOW TOJIOBKH
(rm03.7), HE3aBHCHUMO JPYT OT APYyra U TAaKUM 00pa3oM, 4TO KOPITYC TOJIOBKH CIIY’KUT B Ka4eCTBE
paamraropa Juisi BHyTPESHHETO KOHTYPa TePMOCTAOMIN3aIlMH, @ OCHOBAHUE ONITHYECKON TOJIOBKH
SIBJIICTCS PAJAMATOPOM JUIsl BHEITHETO KOHTypa TepMocTadbmiu3anui. OCHOBaHHUE ONTHYCCKOM

TFOJIOBKU MMeEeT ¢ OOKOB IMPOAOJBHBIC IMa3bl MJIA €€ YCTAHOBKH Ha OIITHYECKUN CTOIL CnenyeT



MPUMEHATh TaKOM MOHTaX ONTHYECKOW TOJIOBKH, MPH KOTOPOM OO0ECIEUYMBACTCS XOPOIIHMA
TEIUIOOTBOJ OT ee ocHoBaHUs. [lmacTukoBas kpeimka 3amumaer ECDL oT meuty, TeIioBbIX u
aKyCTUYECKUX BO3MYIICHH.

OnTuyeckuii pe3oHATOp IepecTpanBaeMoro Jjasepa (opMupyercs 3aJHEH T'paHBIO
JIa3epHOro JTM0/a, UMEIOIIeH BhICOKUN Kod(duimeHT orpaxenus (~99%), u nudpakunoHHON
pemetkoit (2400 mm™), ycraHOBIeHHOH B cxeme JIMTTpoBa. PemieTka yKperuieHa Ha
TOPU30HTAIIEHOM Bajly, IIOJIOKEHHE KOTOpPOTO U OIpeaenser TpedyeMoe HalpaBlieHHE
Iudpakuuu JasepHoro mydka. Ilpe3osneMeHT, ToJKarOmMi pbl4ar ¢ JudpakuuoHHON
PEIIeTKOM, M3MEHSIET OJTHOBPEMEHHO W YroJI TIaJICHHs JIyda Ha PEIeTKy, U JUTHHY Pe30HaTopa.
DTO TMO3BOJISIET PACIIMPUTH JAWATIA30H HETPEPHIBHON IEPECTPOHKM YacTOTHI H3IYYCHUSI.
[ToxcTpoeunblii penu3uoOHHbIH BUHT (1103.6) oOecrieunBaeT rpyOyI0 MEPECTPOIKY Jia3epHO

JJIMHBI BOJIHBI.

,
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Puc.l. Ontuyeckasi rojioBka (BHI CBepXy NpH CHATOil Kpbimke). 1 — kopmyc
ONTHYECKOHN TOJOBKH; 2 — XJIAJONPOBOJ] TA3epHOr0  TMOJa; 3 — COUHBIH  MOIyJb
Ja3epHOro AMOoNa W KOJUIMMHUPYIOIET0 OOBeKTHBa, 4 — mudpaknuOHHAS pEIIeTKa,
YKpeIUIeHHasi Ha TOPU30HTAILHOM Bally; 5 — BepTUKaIbHbIN (GUKCUpYyIOmMiA 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 BRICOKOH KOT€PEHTHOCTH M 3HAYUTEIHLHONH MOIITHOCTH
B BBIXOJHOM wm3nydeHun jasepa. ECDL-6520R He wmmeer mTaTHBIX 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
MOBPEXKJICHHUSI WM JETpajalliyd JIa3epHOTO JUO0JAa MOIYTh JWOJa W KOJUIMMHUPYIOIIETO
00BEKTHBA JIOJKEH 3aMEHSTHCS ICITHKOM.

B oTinune OT IOCTUPOBKM KOJUIMMHUPYIOUIETO OOBEKTHMBAa HEOOJbIIas MOACTPOIKa

JIa3€pHOro Jiyda B BCpTI/IKaJ'IBHOI\/’I IUIOCKOCTH BO3MOJKHA M IIOCJIE JSMOHTa)Ka OINTHYCCKOI
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TOJIOBKH €O COOpPOYHOro cTeHa. ['opu3oHTanbHas 0Ch (TOPU30HTABHBIN Ba) TUPPAKIIHOHHON
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 TOPU30HTAJIBHOIO Bajia
npu 3akpyuuBanuu BuHTa 5 (Puc.l). 3akpyunBaHHe (QUKCHPYIOLIETO BHUHTA TMPUBOJHUT K
CMEILEHMIO JIa3€pHOro JIyya BBEpX, BBIKPYYMBaHUE cMelnaeT ay4 BHU3. He ciaeayer Bpamarhb
¢puxcupyomuii BUHT Gojiee 4YeM HAa 4YeTBepTh 00opora! B mpoTuBHOM ciydae OH MOXET
OBbITh OBPEXK/IEH, WK TOPU3OHTAIBHBIN Bajl Oy/IeT NOJHOCTHIO OCIIa0JIEH.

Eciu TpeOyercs 3HauuTeNbHOE CMELICHHE JIa3epHOTo JIyda B BEPTUKAIBHOM INIOCKOCTH,
TO CJIEIyeT BOCIOJb30BaThcsl 11-00pa3HbIM NUIMIEBBIM KIIIOYOM M3 PEMOHTHOTO KOMILIEKTa
(Puc.6). Jlnst ycTaHOBKM JIaHHOTO KIIFOYa B TOPIIE TOPU30HTAIBHOTO Baja UMEETCS UIUICBOM
ma3 ¢ pe3pOoBEIM orBepctmeM M1,6. Ilpu oTmymeHHOM (QHUKCHPYIOIIEM BHUHTE S
TOPU30HTAJIBHBIN Banl Bpamaercs cBoOoaHo. Ilocne ycraHOBKM Bana B TpeOyeMoe IOJIOKEHHE
OH MOXET ObITh BHOBb 3@KaT C Y4E€TOM YIMOMSHYTOIO BBIIIE€ BpalllEHUS Baja IpPU 3aTSDHKKE
(UKCHPYIOIIEro BUHTA.

Kak mnpaBmiio, BBIXOAHOM Iy4yOK Jla3epa acTUIMaTH4YeH. OJTO CBA3aHO U C €ro
AIUTMOTUYHOCTBIO, M C THUIOM BOJHOBojAa cTpykTypbl LD. Ilostomy wunHorma namnboiee
s deKTUBHAs oNTHYECKas 0OpaTHasi CBSI3b JJOCTUrAeTCsl IMPU CIlierka CXOJSIIeMCcs Iy4Ke, T.e.
HesHauuTenbHas cxomuMocTh (~2° 10°%) masepHoro myduka He O3HauyaeT HeNPABHIBHOI

I0CTHPOBKHU KoJummMaTtopa ECDL.

BJiok vyiipaBJjieHus.

bnox ympasnenns (ULDC2305D — a Universal Laser Diode Controller with
Dual thermostabilization) ycranaBinBaeT TOK ¥ TeMIIEpaTypy Ja3epHOTO MO/, TEMIIEPaTypy
KOpITyca Jia3epa M JUIMHY BHEIIHEH YacTH JIa3epHOTO PE30HATOpa C TOYHOCTBIO, JJOCTATOYHOM
st noctikenns: TpedyeMbix xapakrepuctuk ECDL-6520R. ULDC2305D umeer nBa KOHTYpa
tepmocTabmmmzaiuu (LD u CASE) mis He3aBHCHMOTO IMOJIACP)KaHUs TEMIIEpATyp JTa3epHOTO
JMOJa U KOPITyCa ONTHYECKON TOJIOBKH.

Amnanorobslii OJIOK IMUTaHHUs 00ecreYMBaeT BCE HAIPsDKEHUsI, TpeOyemble ajisi paboThI
AJIEKTPOHHBIX Y3JI0B: crabmimsupoBanHbie +15B, +50B, +5B u HecTabunm3upoBanHbie +6B.
[Tox kpeImIKOM OJ0Ka YyIpaBICHHUS PSAIOM C CETEBBIM Pa3beMOM PACIIOJIOKEHBI TPH THE3/a IS
TUTABKHMX CETEBBIX Mpeaoxpanuteneid. OHO THE3I0 COOTBETCTBYET NEPEMEHHOMY HAIPSHKEHUIO
cuioBoir cetn 230B, apyroe — HampspkeHuio 120B. EaumHcTBEeHHBI NpegoxXpaHHUTeIb
HomuHajioM 0.5A fgomkeH ObITH YCTAHOBJIEH B  COOTBETCTBYIOIee THe30!

Jononuutenpheiii  npenoxpanurenis B 100 mMA (F1 wa Puc.7) 3ammimaer BbIXO[
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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,
32)KUTACTCSI TP JOCTHKEHUH YPOBHS OTPaHMYCHHUsI TOKAa. MaKcHManbHOE 3HAYCHHE TOKA JUIS
ULDC2305D cocrasnsier 180 MA. TlonHbIi pa3max CKaHUPOBAHHS TOKa COCTABIISIET YETBEPTh

OT MaKCUMAaJILHOTO 3Ha4YeHusI Toka (~45 MA).
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e o
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Puc.2. Bua ciepenu u c3aau Ha 0JIOK yIpaBJIeHUsI.

BeTpoeHHbI TeHepaTop TpeyrojabHOTO CHUTHAIa MOXKET MOJYJIHPOBATh TOK JIA3€PHOTO
auosia Ha ceteBod wacrore f u ee cyorapmonukax f/2, f/4, f/8. Jlns ycraHOBKM 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 ULDC2305D 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
MOJIaeTCA TPEYroJbHBINA CUTHAN pazMaxoM 8B ¢ BeIXOJa BCTPOEHHOTO T'eHepaTopa, KOTOPBIH
MOJKET OBITh HCIIOJNIB30BaH Uil CHHXPOHHW3AIMM BHEIIHUX YCTPOWCTB. Iyt TOro dYTOOBI
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. Coenunauth kademeM VGA THIIa ONTHYECKYIO TOJIOBKY M OJIOK yrpaBiieHus. Eciu Bo
BpeMsi paboThl mpubopa MPOU30ILIO ClydailHOEe pa3beMHEHNE ONTHUYECKOM roJIOBKH U OJIOKa
ynpasneHusi, Tpedyerca IO BOCCTAaHOBIEHUSI COCUHEHMS 3aMKHYTh LIYHT JIa3€pHOTO JMO0/a
tym6Oiiepom LD-ON Ha mepenneii nanenu 0j0Ka yrpaBjieHHs (OMYCTHTh PBIYaKOK TymOiepa
BHU3).

2. IlpoBeputp monoxenue pykositok SWEEP m  LEVEL. Onm nomxsbel ObITH B
KpailHEM JIEBOM TOJIOKEHHH.

3. Toxcoenuuuts cereoit muyp k SASEMJIEHHOM poserke. BimounuTsh cereBoii
TymOJep, pacHoJIOKEHHbI Ha 3aJHEW NaHeld, U MOJO0XKJIaTh 1O MOMEHTa YCTaHOBJICHHUS
CTallMOHAPHOI'O TEMIIEPATYPHOI'O peXHMa Ja3epHOIo JMO0Jia U KOpIlyca ONTUYECKON TOJOBKHU

(cBetommoel B 30He THERMO n0/mKHBI TOTaCHYTH).
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4. Pa30oMKHYTh BBIBOJBI Ja3epHoro mumona tymOnepom LD-OPEN u ycraHOBUTH

PEKOMEHIyEMBIH YPOBEHb TOKA.

Boixiawuyenue ECDL -6520R.

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

3. BEIKIIIOUUTH OJIOK YIpaBICHUS CETEBBIM TYMOJIEPOM.

IlepecTpoiika yactorbl ECDL -6520R.

Mexannueckas cradbunpbHOocTh ECDL-6520R nocratoyHo BBICOKA, YTOOBI COXpPaHSTH
BBIXOJIHBIC TIApaMeTphl Jla3epa B TEUYEHHE HEeNb. TaK UYTO peryarpoBKa TOKA WHIKCKIHH
JA3epHOTO JMOJa M HAINPSDKEHHSI Ha MHbE30DJIEMEHTE SBIISIETCS JOCTATOYHBIM CPEACTBOM JUIS
TOYHOI HACTPOWKH J1a3epa Ha JKEIaeMyr0 JUIMHY BOJIHBI (HarmpuMep, JAJIHHY BOJHBI aTOMHOTO
nepexoaa). Onnako yxyamienue xapaktepuctuk ECDL  (yBenuueHHe MOPOroBOro TOKa,
YMEHBIICHHE BBIXOJIHOW MOIIHOCTH ¥ JTHAla30Ha MEPECTPOWKH YacTOTHI, cllaboe IMoaBiIeHIE
OOKOBBIX MOJI, BO3pacTaHWE AaMIUTUTYJHOTO IlyMa) MOXET CBHUJCTEIbCTBOBATH O
HEO0XOIMMOCTH TIOABIOCTUPOBKU BHEIITHETO PE30HATOPA.

Crnenyronye SKcriepuMeHTaIbHBIE JaHHbIe onuchiBaoT padoty ECDL-6520R u moryr

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

<I>=90mA
Turning point
—<—— of the triangular wave
1=107 mA, P =21 mW
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Puc.3. 3aBHCHMOCTh BBIXOJHOW MOIIHOCTH Jiazepa OT TOKA HHKEKIUHU (JdepHas
KpuBasi). TOK J1a3epHOro 1M0a MOIYJIMPYETCS CHMMETPUYHBIM TPEYTOJIbHBIM CUT'HAJIOM.
3aBI/ICI/IMOCTI) CHsATA HpI/I ITIOCTOAHHOM HaHpiDKeHI/II/I Ha IIBC302JICMCHTC. HI/I)KHS[S[ KpI/IBaSI
MOKa3bIBaeT MPOINyCKaHUe KOH(OKaIsHOr0 HHTEphepoMeTpa.



Ha pucynke 3 npuBeneHna Barr-ammepHas xapakrepuctuka (BrAX) ECDL-6520R, T.e.
3aBUCHUMOCTb BBIXOJHOM MOIIHOCTH Jja3epa OT TOKa MHKeKuuu. [Ipu BpaiieHuu pererku B
IUIOCKOCTH  JUGPAKIMK IPOUCXOAUT HM3MEHEHHE B3aMMHOIO PACIOJIOKEHHUSI IO YacToTe
KOHTYpa CEJICKTUBHOCTU HUPPAKIIHOHHOM PEIISTKH, MOJI JIA3EPHOTO JM0/1a (COOCTBEHHBIX MOI)
u moa ECDL (BHemnux mox). Takoe M3MEHEHHE HATJISIIHO OTPAXKACTCSl B XapakTepe BatTT-
aMIIEpHON XapakTepUCTUKH, Onaroaaps 4emy OHa CIIyKaT yJOOHBIM HHCTPYMEHTOM JUIsS
BBIOOpA ONITUMATILHOTO peknmMa padotsl ECDL.

BcerpoeHHBIT  reHepatop  TPEYroJIbHOTO — CUTH&JIA, MO  KOTOPOMY  TaKXKe
CUHXPOHM3UpPYETCS pa3BepTka ocuuwuiorpada, JIMHEHHO BO BpPEMEHH YBEIUYMBACT U
YMEHBIIIAET TOK JIA3€PHOrO JMO0Ja, a COOTBETCTBYIOIEE HM3MEHEHHE BBIXOJHON MOIIHOCTH
jmazepa peructpupyercsa (oronpueMHUKOM. IlpakTuyecku Tropu3OHTalIbHbBIE YYacCTKH B
OCHOBAaHUHU OCLMJIOTPAMMbl COOTBETCTBYIOT JOIMOPOTrOBOMY pexumy Jsazepa. C mosBieHUuEM
TeHEepaIlMKi BbIXOJHAs MOIIHOCTh MOHOTOHHO HApacTaeT ¢ POCTOM ToKa (MCKIIFOYasi 30HBI
MEPECKOKOB MOJ).

W3meHeHne TOka HaKayky JIA3€PHOIO JIMOJIAa BBI3BIBAET COOTBETCTBYIOLIME BapHaIUU
TEMIIepaTypbl U MOKa3aTessl MPEeIOMJIEHUS! YCHIIMTEIbHOW Cpelibl, YTO BEIET K HM3MEHEHUIO
ONITUYECKOH JUTMHBI JMOJAa M B LEJOM JUTHHBI pe3oHaTopa ECDL. PerynspHbie pe3kue cKadku
Ha BTAX o0ycnoBnensl nepeckokamu o Mmogam ECDL. Hamuune y3Koro muka mpoIrycKaHUs
KoH(poKaTbHOrO HHTephepomerpa (HwKHsSI KpuBas Puc.3) BHyTpH KaxkaoW u3 obnacreit

HENPEpPBhIBHON MEPECTPOUKH CBUJIETENIHCTBYET 00 OJJTHOYACTOTHOCTH I'€HEpALlUU Jia3epa.

=93 mA, P =10 mW I=107 mA, P =20 mW
Mode hops

: " T~ Ty

3 GHz

Output power
Cavity transmission
Output power

o J

Time Time

a) 0)
Puc.4. 3aBHCHMMOCTHM BBIXOJHOW MOIIHOCTH Jia3epa OT HaNpsiKeHUsT Ha
nbe3odjieMeHTe Mpu moctosinHoM Toke LD — 93mA (Puc.4a) m 107 mMA (Puc.40)
(BepxHue 4YepHbIC KpHBbIe). BHU3Y — mporyckanue KoH(okaabHOro HHTEphepomerpa ¢
obnacteto ceoboanoi aucnepcun 3 [T, HanpspkeHre MeHsieTcst TMHEHHO O BpeMEHEM
(mokazaH TOJBKO ONMH CKJIOH MOIYJMPYIOLIErO CHUTHAja), TOK JIa3epPHOTO HO/Ia HE
MCHSCTCA.

Cavity transmission



Crnenyromue ocummiorpammel  (Puc.4) 3aperucTpupoBaHbl MPH MOCTOSHHOM TOKE
JIA3€pHOI0 MOJA M JIMHEWHO M3MEHSIOIIEMCS CO BPEMEHEM HaIlpsHDKEHMHM Ha Ibe303JIEMEHTE.
AMIUIMTY1a CKaHUPOBAHUSA IbE303JEMEHTa BbIOpaHA MaKCUMaJbHON. OCHUIIOrpaMMbl
COOTBETCTBYIOT TOJBKO OJHOMY CKJIOHY MOJAYJIHPYIOLIEro curHaiga. Ha BepXHUX KpHBBIX,
OTpaXKaroIIUX BBIXOJHYIO MOIIHOCTh JIa3epa, XOPOLIO BHUAHBI CKAuKH, CBSI3aHHBIE C
IIEPECKOKAMHU MOJ| BHEIIHEro pe3oHaropa. MHTepBasibl HENpPEpbIBHONW NMEPECTPOUKU YaCTOTHI
Jaszepa, pasJelieHHble IEePEeCKOKaMU MOJ, COCTaBIJIAIOT Heckoibko [T M cooTBeTCTBYIOT
obmactu cBoboano# muciepcun ECDL. HikHuE OCIMIIIOrpaMMBl TIOKa3bIBAIOT MPOITyCKaHUE
KOH(OKanbHOr0 HHTEpPepoMeTpa, KOTOPBIA HCHOJB3YyeTCS [UIsl OLEHKHU CIEKTPAJIbHOTO
KAauecTBa JIa3€pHOTO M3JIYYEHHMs M JUana3oHa IIEPECTPOMKH YacTOThl Jaszepa. JlaHHBIN
uHTEepPepoMeTp uMeeT 00J1acTh CBOOOIHOM nauctiepenn 3 1.

BOnu3u obnacteil mepeckoka KOHKYPEHLMSI MOJ MOXET MPUBOAUTH K HU30BITOYHOMY
aMIUIUTYIHOMY IIYMY M YXYALIECHUIO CIIEKTPAJIbHOIO KAaye€CTBA BBIXOJHOTO H3IYYEHHMsI, UTO
NpOSIBIISICTCS. B CHWXKCHHM KOHTpacTa IHMKOB MpOIycKaHus HHTepdepomerpa (3aMeTHO Ha

pucyHke 40).

<I>=126 mA

I=147 mA
P =40 mW

Output power

Cavity transmission

Time

Puc.5. Momnocts ECDL-6520R (BepxHsisi KpriBasi) 1 MPONycKanue KOH(POKAILHOIO
uHTepdepoMeTpa (HIKHSSA KPHBas) MPU CHHXPOHHOM CKAaHHPOBAHUH JU(PPAKIIMOHHOI
peuerku u Toka JI/I.

N3meHeHne TOKa MHXEKUUU MPUBOJAUT K HM3MEHEHHUIO ONTHYECKOM JUIMHBI
cOOCTBEHHOT'O Pe30HATOpa Ja3epHOTO JAHOJa BCIEACTBUE U3MEHEHUS MT0Ka3aTeNs IPeIOMIICHHS
aKTUBHOM cpeibl U TEIUIOBOTO PAaCIIMPEHMs] KpUcTajlia. DTO NPUHIUMIMAIBLHO IMO3BOJISIET B
OTPEEIEHHOM JHarna3oHe CHHXPOHU3UPOBATH JIBUJKEHHWE COOCTBEHHOW U BHELIHEH MOJ
COCTAaBHOTO pe30HaTopa Ja3epa U YBEIMUYUTh JMANa30H HENPEpPhIBHOW NMEPECTPONKU JJIMHBI
BojHbl. Ha pucyHke 5 mokasaH NpUMep TaKOro COIVIACOBAHHOIO CKaHUPOBAHUS JUTHMHBI

BHEIIIHETO pe30oHaTopa W Toka wHxkekuuu LD. Pe3onancel mpomyckanusi KOH(POKaILHOTO
9



uHTepdepomerpa (HUKHSSA KpUBasi) MO3BOJISIOT OLCHUTH TUANIa30H HEMPEPHIBHOM MEPECTPOHKU
4acTOTHI Jla3epa.

JUis mojydeHusT MaKCHUMaJIbHOTO JMana3oHa HENpepbIBHOM IEPECTPOMKU YacTOThI
Jlazepa nociaeA0BaTEIbHOCTh IEUCTBUN TAKOBA:

1) ycranoButhb pykostky SCAN Ha MakCHMyM;

2) ycranoButh pykosatky OFFSET B cpentee nosoxenue;

3) pykostky SWEEP BBecTn 110 ypoBHS, IpH KOTOPOM JOCTHUTaeTCsl MaKCHMajIbHas
JUIMHA HEIMpPEepPhIBHOTO YYacTKa B BBIXOJHOW MOIIHOCTH Jazepa. Ilpu s3TomM Moxer
noTpeboBarbcst HeOobIIas moacTpoiika Toka LD pykosrkoit LEVEL.

Crnenyer OTMETUTh, YTO U3-3a OINpPENEICHHON 3aJepKKU MbE303JEMEHTa B OTKIMKE Ha
YIPABISIONIUI CUTHAI MO OTHOIICHUIO K TOKY (CTENEeHb 3aJCPXKKH 3aBUCHT OT YacTOThI U
aAMILUTMTY/IbI CKAaHMPOBAHUS) TOBEICHHUE Jia3epa HA Pa3HBIX CKJIOHAX YIPABISIONIETO CUTHAIa
MOJKET OTJINYATHCSI.

IOcruposka ECDL -6520R.

Hwxke mnpuBeneHa mnocineqoBaTeNbHOCTh 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.

Puc.6. I1-o6pa3Hblii IINIEBOH KJII0OY U3 PEMOHTHOTO KOMILJIEKTA.

1) BcraBute Il-00pasubiii witod u3 pemkomiuiekta (Puc.6) B nutuieBoit ma3
TOPU30HTAJIBHOM OCH TU(PPAKINOHHON PELIETKH.

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

3) Ecnu iBmwkenue ppryara BHU3 (T.€. Ja3€PHBI JIyd, OTPAKSHHBIA OT TUPPAKIIMOHHOM
PELICTKU JIBUIKETCSI BBEPX) MPUBOJUT K YMEHBIICHHIO TOPOrOBOr0 TOKA, TO CICIYeT BpallaTh
¢ukcupyromuii BuHT (Puc.l, mo3.5) mo dvacoBoil cTpenke. B HpOTHBOIMOJIONKHOM Cily4ae

GuKCHpYIOIUNA BUHT CIEAyeT cierka ociadutb. g BpamieHus (UKCHPYIOLIEro BUHTA

10


https://www.youtube.com/watch?v=NtuYDkxFnBU&feature=emb_logo

UCIOJB3YETCS YCUICHHBIN IIeCTUrpaHHbIil (MMOycoBbIi) kimou 1.5 u3 pemxommiekra. Kak
[IpaBWJIO, BpAIIEHHUs] HAa HECKOJBKO TIpalycoB JOCTATOYHO Ui BOCCTAHOBJICHUS DPEKHUMOB
paboter ECDL-6520R.

4) Tlocne MOCTHKEHHS MUHHMyMa TOpOra IeHepaliH YCTAaHOBUTh, €CJIM Tpedyercs,
HEOOXOJMMYIO JUTHHY BOJIHBI TOPH30HTAIBHBIM IOCTUPOBOYHBIM BUHTOM (Puc.1, 1103.6), moctym
K KOTOpPOMY BO3MOXKEH M TpPHU 3aKPBITOM KpBIIMIKE ONTHYECKOW TrosioBkH. s BpalleHus
TOPU30HTAIIBHOTO FOCTUPOBOYHOTO BUHTA HMCHOJb3YETCS CTAHAAPTHBIA IIECTUTPAHHBIA KIIOY

1.5 u3 pemkoMILIIEKTA.

TecT-IPOTOKOJI JIA3€PHOI0 JIMO/IA.

Part-No.: EYP-RWE-0655-00505-2000-SOT02-0000 Serial No.: AM-70151

P-U-lI Characteristics

0.24 4 25
g1 Tow SR }_ 36 P-U-I characteristics and spectrum are measured below
- F32 _[2 threshold without feedback from an external cavity
% Ul £ 28 < S resonator. Laser parameters are not applicable in
e g E24 5L152  this setup.
g 012] E2 3 g
& 009 EegRT 2
= L ]
] = e B :
0.06 ] E i
s F08 [0S
0030 A F 0.4
e Fka
0 30 60 %0

current | [mA]

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

T =200°C

Cas:

laser emission

i S e L S L L L

640 644 648 652 656 660 664

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

wavelength [nm]

Circuitry

Pin Assignment:

Bottom View

1 Laser Diode Cathode, Monitor Diode Cathode, Case
2 Photo Diode Anode

3 Laser Diode Anode

- 0—¢
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[punaoxenue. [IppnuunuaabHbie 1 MOHTakHbIE cxembl UL DC2305D.

+15V
LM7815 ?
out = 1 N out .J20 .J22
o — o) 8 Meter Selector
z c3 z °
© 0.47u ° £
’ U2 LM7805  100u 1o0ul © [J8 ] >+6v
16v 16V AC5V VD2 c8 +| c7
74 4 KBL005 .,
5 4 b 2.2u 4700u
15V . phy
center 17V 99
center 5V
24N ouT 5V
T Lo
AC 17V 3 cé N . c11 c10
pLL>—— a7k Y €4 -5vmeter *| 4700u
: 100u AC 5V 2.2u pily
L] NERTY
|
" %
AC (common)
DB105 BD159,
J1 D> +200v
. AC 160V J16 =
HDR-15M
AC 117V c22( [0 _—F
RT EX1 S——————1
PZT K—————2 @
—13 8
LD-CASE Q M
RT_IN1 ég 5
100k(POZ3) RT_EX2 Q 6
7
cs1 - ‘g
~f oo pr— PD+ 9
004777u 2 47 LD 10
’ S - HV2 1%
PD+ 4 & J26 HVA !|| 12
+ RT_IN2 ' 130
PD_MON -
— c78 CA%ZéO - MX_EXT | 149
0.47u N MX_INT 150
"POWER" Tine sV WX oD =
| Power meter
c79
0.47u
Puc.7. Cxema 0J10Ka U TAHUSA.
F—>-15v 3 out N H—>
us +15V
RT 10k 2
BZX55COV1 Lm7st2 O
c18 R8
R6
A 15V, VD11
< 7 i 2.2u c19
< UBA "Ta2u
NE5532 22M
- vT7
3], KT829
o
+15VV
R22 22k
Vi _|R23
33
i
R26 1k KP103L1
7 1
MOD VA
LD-CASE shunt e vro {

Sw2 DN Rem Protect
T2 T—N-T—H—T
|1 BAV70|vD37
c201l2.2u V12

+15V<l
BZX55C18

IRF9520

R32 2.7k

2T

ON-OFF
J24

115y _R163

<
MG |

Q

Lo

2.2u

R33
N 750k

N

VT11
IRFZ40

K1-3
5l

K1-4
P14.7A

CurMon
R165
N\
4.7k l
Protect e
VD38
¥ Bav7o swi4
] LD-ON
]K R164
Wi

62k

Puc.8. CxemMa HCTOYHHKA TOKA.

12

VD14

KD522




R94 Modint  ge7

R182
TA\ 15k
S wa w7} T
22k
R185 R135 R95 68k
(7}
C43]|2.2u

C44 '1117

C46|[0.47u

0.1u
| -15VA
g S cas !l u 168
[} n
& < [\JR101 |
i © E| 630 R105 N TLO82
_ —_ // -
R193 270k >—7—<
N 51,
68k
= o
v H S \mog
RT_IN1 H v
© o +15V
104
P
= 4 41 sy -15VA
+15V
S u1ss
NJM4580

22k(var)

Puc.9. Cxema KOHTpoOJLIepa TeMIIEPATYPhI JIa3ePHOT0 JMO/IA.
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Puc.10. Cxema KOHTpoOJLJIepa TeMIePaTYpPbl KOPIYca ONTUYECKOi TOJIOBKH.
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Puc.11. Cxema reneparopa TpeyroJbHOro CUrHasia.
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Puc.12. Cxema BBICOKOBOJIBTHOTO YCHJIUTEJSA.
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Oo0mme pexomenaanuu no 3xcniayaranun ECDL -6520R.

1. He nblTaliTech U3MEHUTh HACTPOMKY BBIXOJHOTO 00beKkTHBA. B cityuae nerpagauuu
JIA3€pPHOI0 U0JIa €IMHBIN MOYIIb 110/1a U O0BEKTUBA JOKEH 3aMEHSATHCS LEITUKOM.

2. He HapymaiiTe mocnenoBaTeIbHOCTh BKIIFOUCHHS U BBIKITIOYCHUS JIa3epa.

3. He monmxaiite Temreparypy JIa3epHOTO IHOJA HIDKE TOYKH POCHI, 3TO MOXKET
IIPUBECTU K JAErpajalluu JIa3epHOro auoja. TemmepaTypa J1a3epHOro JUOJAa MOKET ObITh
oneHena u3 TKC (TemmepaTypHbIii KOAPPUIUEHT COIIPOTUBIICHHS) TEPMUCTOPA:

TKC =-4%/°C.

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

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

AOJDKCH BKIIIOYATHCA IMOCIICAHNUM U BBIKIIIOYATHCA IICPBBIM.

\

Conenynduxanus.

1. JlnwHA BOJIHBI 655 HM
2. BBIX0JHAS MOITHOCTH

@ 92 MA 10 MBT

@ 104 MmA 15 mMBT

@ 106 MA 20 MBT
3. Jlmama3oH HeNpepBhIBHOM MEPeCcTpOKu

by PZT only 6 I'Tu

by PZT+LD current 35 I'Tu
4. Jluana3oH rpy0oil nepecTpoiku + 2 HM
5. [ongpuzanus JIMHEWHAs BEpTUKAIbHAs
6. Ily4ok swmnTHYeckuit 5 1.5 Mm?
7. TloporoBblii TOK 80 MA
8. Pabouwmii Tox 106 MA
9. MakcumanbHbIH pabouuii TOK 130 MA
10. BennumHa TepMOCOTIPOTHBIICHHS 11.0 kOm
11. Pa3Mepbl ONTHYECKOW TOJOBKU 51" 46" 35 mm®
12. Bec onTHYeCKOW TOJOBKU 120r
13. Pa3smepsI O110Ka yrpaBieHUs 245 200" 55 mm®
14. Bec Gnoka ynpaBieHUs 1.2 xr
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