TexHu4eckoe onNMcaHue u PYKOBOACTBO II0 3KCILIYaTalllHd TNOAHOIO Ja3epa ¢

BHemHUM pe3onaTropom ECDL -8950R (S/N 022412)

Huonueni Jsazep ¢ BHemHUM pe3onaropom ECDL-8950R  sBnseTcs HCTOYHHKOM
MEePECTPAMBAEMOTO BBICOKOKOTEPEHTHOTO W3inydeHus B Ommwkner MK obGmactu omrtuueckoro
cnektpa. lleHTpasbHas JouHA BOJIHBI pabodero auamnazoHa paBHa 894,6 HM. [lpu sToM
BO3MOJKHA €€ OTCTPOiIKa Ha 3 HM, KaK B KOPOTKOBOJIHOBYIO, TaK U B JJTMHHOBOJHOBYIO CTOPOHY.
Jlazep MOXkeT UCTOIb30BaThCSl B METPOJIOTUH, CIIEKTPOCKOINUU, HHTEP(HEPOMETPHH.

ECDL-8950R cocTouT M3 ONTHYECKOW TOJIOBKM M 3JIEKTPOHHOTO OJIOKa yIpaBIICHHUS,
KoTopble coenuusitoTces kabemem VGA Tuma. CrannmaptHas JumHa Kadenst cocraBisier 1,8 wm.
brok ynpaBiieHus JOKEH MOAKIIIOYATHCS K CETH MEPEMEHHOIO HAIpPsDKEHUs 4epe3 pO3eTKy,
MMEIOILYI0 KOHTAKT He3aBHCHMMOro 3aszemJueHMs. OnTuueckas ToJIOBKa IMPU MPaBUILHOM
MOAKIIIOUEHUHU 3a3€MJIEHA, OJIHAKO CIEAYEeT YYHUThIBAaTh, YTO B COCTaB ONTHUYECKOW TOJIOBKH
BXOJIUT ITbE303JIEMEHT, TUTaeMbli HanpshkerreM 60 B. IIpu cHATOM KpbIIKEe BO3MOKEH JOCTYII

K €TI0 KOHTaKTaM.

OnTuyeckasi roji0BKa.

B cocraB ontuueckoii rosoBku (Puc.l) BxomaT:

xaagonpoBoa (1mo3.2) ¢ yCTAHOBJACHHBIM B HEM eAWHBIM MoayiaeMm (1mo3.3)
MPOCBETIIEHHOTO JiazepHoro auona Innolume GC-920-90-TO-200-B (Device ID DO659%4a-g3-
Bo4-B01) u xommumupyromiero oobektusa (Na = 0.6; f = 4.02 mm; BhixoaHas aneprypa — 4.8
MM);

JIBa TEPMODJICKTPHUUECKUX MUKPOXOJIOMMIIbHUKA (3eMenThI [lenbThe);

nBa TepmoaTurka (trepmucropsl 10 kOM), YCTaHOBICHHBIX B XJIaJI0MPOBOJIC M KOPITyCe
ONTHYECKOM T'OJIOBKH,

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

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

Kopmyc masepa (mo3.l) cinykuT B KadeCTBE Kapkaca JJISI BCEX ONTHYCCKHX U
MexaHndeckux KomrmoHeHToB ECDL. JIBa KoHTypa TepMOCTAOMIM3AIlUU IO JICPKUBAIOT
HEU3MCHHBIMHU TEMIIEPATYPhI, KaK XJIaJ0MPOBOJA, TAK M BCErO KOPITyca ONTHYCCKOW TOJOBKH
(rm03.7), HE3aBHCHUMO JIPYT OT APYyra U TaKUM 00pa3oM, YTO KOPIIYC TOJIOBKU CIIY)KUT B Ka4eCTBE
paamraropa Jijisl BHYTPEHHET0 KOHTYpa TePMOCTAOMIIN3aINH, 3 OCHOBAaHUE ONITHYECKOH TOJIOBKH
SIBJIICTCS PATUATOPOM JUIsl BHEITHEr0 KOHTypa TepMocTadmimu3anuu. OCHOBaHUE ONTHYCCKON
TOJIOBKM MMEET ¢ OOKOB TPOJOJIbHBIC Ta3bl I €€ YCTAHOBKHM Ha ONTHYECKUH crtoi. Cremyer

MPUMEHSITh TAaKOM MOHTaXX OINTHUYECKOW TOJIOBKM, MPU KOTOPOM OOECIEUMBAETCS XOPOLIM
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TEIUIOOTBOJ OT ee ocHOBaHms. [lmacTukoBas kpbimka 3amuimaer ECDL oT mbumm, TEIUIOBBIX U
aKyCTUYECKUX BO3MYIICHH.

OnTuyeckuii pe30HATOp TepecTpamBaeMoro Jjasepa (OpMHUpPYETCs 3aJHEeld TpaHbIo
JIa3epHOT0 JMO0Ja, UMEIOIIEH BHICOKUN KodhduuueHt otpakerus (~99%), u mudpakinoHHOM
pemerkoit (1800 mm™), ycramoemeHHoii B cxeme JIuTTpoBa. Pemerka ykperieHa Ha
TOPH30HTAIIEHOM Bally, IIOJIOKCHHE KOTOPOTO M OIpeneNsieT TpedyemMoe HampaBieHUe
Iudpakuuy JazepHoro Imyuka. IIpbe3osneMeHT, TodKaroUmMil pbhlyar ¢ JUGpPaKIHOHHON
PEIIeTKOM, M3MEHSIET OJJHOBPEMEHHO M YroJ TaJIeHHsl Jyda Ha PEeIeTKy, U JUIMHY pe30HaTopa.
DTO TMO3BOJIIET PACHIMPHUTH JWANA30H HEMPEPHIBHOW IEPECTPONKM YacTOTHI H3ITydCHHS.
[ToxcTpoeunslii mpelu3noHHbI BUHT (1103.6) oOecrieunBaeT rpyOyr0 MEPECTPOMKY Ja3epHOi

JJIMHBI BOJIHBI.

E
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Puc.l. Onruyeckasi rojioBka (BHI CBepXy NpH CHSTOHl Kpbimke). 1 — kopmyc
ONTHYECKOHN TOJIOBKH; 2 — XJIAZIOPOBO/ JIA3epHOT0 IM0/a; 3 — SAMHBIA MOAYIb JIa3ePHOTO
JIMOJIa U KOJUIMMUPYIOIIETO0 00beKTHBa; 4 — mudpaknoHHAs peleTka, YKperuieHHas Ha
TOPU3OHTATBHOM Bally; 5 — BepTHUKaIbHBIA (QUKcHpyOmUi BUHT M2, 6 —
TOPU3OHTANBHBIN focTHpoBouHbIH BUHT M3x0,25; 7 — mbezoanement; 8 — pazsem DHS-
15F; 9 — noxBMIKHBIN phIYAar.

TouHOE MPOCTPaHCTBEHHOE COTJIACOBAaHUE TAAIONICH Ha PEeIIeTKy U Au(parupoBaHHON
BOJIH KPUTHYECKU BAXKHO JUIS TTOJTyYSHHS BBICOKOW KOTEPEHTHOCTH M 3HAYUTEIFHONW MOIITHOCTH
B BBIXOJHOM wm3iydeHun nasepa. ECDL-8950R He wuMeeT ITATHBIX PErYJIUPOBOK JUIS
HACTPOMKH B3aWMHOTO ITOJIOKEHUS Ja3epHOTO JAMO0/IA U KOJUTMMHUPYIOIIEro 0ObEeKTHBA, a TaKKe
IUIs. FOCTUPOBKH JIa3€pHOTO ITyYKa B BEPTHKAIGHOM HAMPABICHWH. JTH BaXXHBIE YCTAaHOBKH
TpeOYyIOT Cephe3HOTO HABBIKA M BBIMIOJHEHBI MIPEBAPUTEIILHO Ha COOpOYHOM CTeHIe. B ciydae
MOBPEXKJICHHUSI WIH JETPajalliil JIa3epHOTO JHOAAa MOIYJIb JW0Ja H KOJUIMMHPYIOLIETO
00BEKTHBA JIOJKEH 3aMEHSTHCS ICITHKOM.

B ornuune OT IOCTHPOBKM KOJUIMMHPYIOLIEro OOBEKTHBAa HeOoJsblIas MOACTPOMKa
JA3epHOTO JIyda B BEPTHKAIBHOW IUIOCKOCTH BO3MOXHA M TIOCHIE JIEMOHTaKa ONTHYECKON

TOJIOBKH CO COOpOYHOro creHaa. ['opu3oHTaIbHAsS 0Ch (TOPU30OHTAIBHBIN Ball) TUPPAKIIMOHHOMN
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pELIETKH YCTAaHOBJIEHA B IIaHTOBOM 3a)kuMme. L]aHroBelil 3akuM (UKCUPYETCS] MIIM OTITYCKAaeTCs,
KOTJ]a BEpPTUKAIbHBIA BHUHT (1103.5) 3aKpydnmBaeTCs WM BBIKPYYMBAETCS COOTBETCTBEHHO.
Crnerka acMMMETPUYHBIN 3aXBaT LIAHTU NPUBOJIUT K MPOBOPAYMBAHUIO TOPU3OHTAJILHOTO Baja
npu 3akpyuuBanuu BuHTa 5 (Puc.l). 3akpyunmBanue (QUKCHPYIOIIET0 BHHTA HPUBOIUT K
CMEILEHHIO JIa3€pHOT0 Jyda BBEPX, BHIKPYYMBAaHUE cMellaeT Jiyd BHU3. He ciexyer Bpamars
¢puxcupyromumii BUHT 0oJiee yeM Ha 4eTBepTh o0opora! B mpoTUBHOM cilyyae OH MOXET
OBbITh OBPEXK/IEH, WK TOPU3OHTAIBHBIN Bajl Oy/IeT NOJHOCTHIO OCIIa0JIEH.

Eciu TpebyeTcs 3HaunTEeNIbHOE CMELICHNE JIa3€PHOTO JIyda B BEPTUKAJIbHON IJIOCKOCTH,
TO ClIeAyeT BOCIOJIb30BaThCs [1-00pa3HbIM HUIMIIEBBIM KJIOYOM M3 PEMOHTHOTO KOMILJIEKTa
(Puc.5). lns ycTaHOBKH JQHHOTO KIIFOYa B TOPIC FOPH30HTAIBHOIO Baja MMEETCS IUIMIEBOM
ma3 ¢ pe3pOoBBIM oTBepcTeM MI1,6. Ilpu oTmymeHHOM (QHKCHpYIOUIEeM BHHTE 5
TOPU30HTAJIBHBIN Bajl Bpariaercss cBoOoaHo. [locne ycraHOBKM Bana B TpeOyeMoe MOJI0KEHUE
OH MOET OBITb BHOBb 3aKaT C YYETOM YIOMSIHYTOTO BBIIIE€ BpAlllEHUS Bajla MPHU 3aTSKKE
(UKCHPYIOIIEr0 BUHTA.

Kak mnpaBuio, BBIXOJHOM Iy4yoK Jiazepa acTUrMaTHYEH. OTO CBSA3aHO U C €ro
AIUIMOTUYHOCTBIO, W C TUIIOM BOJHOBOJAa cTpykrypbl LD. IlosTomy wuHorma naumbonee
s dekTUBHas onTHYECKas oOpaTHasl CBsI3b JOCTHIaeTCsl MPHU Clerka CXOJSALIeMCs IydKe, T.e.
HesHa4MTeNbHas cxomuMocts (~2° 10°) asepHOro Iydka He O3HAYACT HENPABHIBHOI

I0CTHPOBKHU KoJummMatopa ECDL.

BJiok vyiipaBJjieHus.

bnok ympaenenus (ULDC2206D — a universal laser diode controller with dual
thermostabilization) ycranaBiMBaeT TOK M TeMIlepaTypy JIa3epHOTO JAMONA, TEMIEparypy
KOpIyca jJa3epa U JJIMHY BHEUIHEH 4acTu Ja3epHOro Pe30HaTopa ¢ TOYHOCTBIO, TIOCTATOYHOM
st octmwkeHust Tpedyembix xapakrepuctiuk ECDL-8950R. ULDC2206D umeer nBa KoHTypa
tepmocTabmmmzaiuu (LD u CASE) mist He3aBUCHMMOTO MOAJICPKAHUS TEMIIEPATyp JIa3ePHOTO
JIM0J1a U KOPITyca ONTHYECKOI TOJIOBKH.

AmnanoroBbslii 070K NMUTaHUS 0OecreunBaeT BCEe HANPSDKEHUs, TpeOdyemble s paboTh
AJIEKTPOHHBIX Y3JI0B: cTabunm3upoBanHbie +15B, +60B, +5B u HecTabunusupoBaHHble +6B.
[Tox kpbIIKON OJ0Ka YIpaBiIEHUS PSJIOM C CETEBBIM Pa3beMOM PACIIOJIOKEHbI JIBa THE3Aa JUIs
IUTaBKUX CETEBBIX MpenoxpaHuTesel. OHO THE3/10 COOTBETCTBYET MEPEMEHHOMY HAIPSKEHUIO
cuioBoii cetn 230B, BrOopoe — HampspkeHnto 117B. EQuHCTBeHHBIN NpeloXpaHUTEIb
HOMMHAJIOM 1A N10/12keH OBITH YCTAHOBJIEH B COOTBeTCTBYIOIIee rHe310! JlonoaHUTENnbHBIHM

npenoxpanuteiab B 100 MA (F1 Ha Puc.6) 3ammuiiaer BpIXo1 BBICOKOBOJIBTHOTO OJ10Ka MUTAHUS



OT CIly4allHOro 3aMbIKaHus. [[Jis TOro 4ToOBI CHSATH KPBIMIKY OJOKa YIpPABJICHHS, CIICAYeT
BBIKPYTHTb YEThIPE BUHTA C €r0 BEPXHEH CTOPOHHBI.

[lepennsis maHenp OJOKa yHpaBJICHUS pa3JielieHa Ha HECKOJIBKO (DYHKIIMOHAIBHBIX 30H,
otpaxarouux padorty ucrounrka toka (CURRENT), koutposuiepos Temmneparypsl (THERMO),

BbICOKOBOJIbTHOTO ycunutens (PZT) u mynra naszepuoro auona (LD) (Puc.2).

B 30ne CURRENT pacmonosxeHsl IuppoBOH HHIAUKATOP, PYKOSTKHA YCTAHOBKU YPOBHS
toka nasepHoro guona (LEVEL), amrumutrymsl ckanupoBanust Toka (SWEEP) u ypous
orpanuyenusi Toka (LIMIT). Bensiii cBeToamon, pacroyioxeHHbId Haj pykositkor LEVEL,
32)KUTACTCSI TP JOCTHKEHUN YPOBHSI OTpaHWUYEHHS TOKa. MaKCHMalbHOE 3HAYSHHE TOKa JJIS
ULDC2206D cocrapnsier 180 MA. [lomHbIid pa3mMax CKaHUPOBAHUSI TOKA COCTAaBIISIET Y€TBEPThH

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

BerpoeHHbI TeHepaTop TPEyrojJpbHOTO CHUTHAjIa MOXKET MOJIYJIHPOBATh TOK JAa3epHOTO
avona Ha cereBoi uvactote f u ee cybrapmonukax f/2, f/4, f/8. Jlns ycTaHOBKHM 4acTOTHI
MOJYJISIUK OJIMH U3 JIBIKKOB nepekitouatesns DIP-8 Ha neuatnoii miare (SW5) nomkeH ObITh
ycraHoBiieH B monoxkeHne ON. IlpmHUMas BO BHMMaHHE HH3KOYACTOTHBIH MEXaHHUYECKUI
OTKJIMK Jla3epHOro pe3oHaropa, yacrota f/2 (r.e. 25 'l mma EBpomsr u 30 I'm mast CIHA)
npenycranoBierna B ECDL-8950R. Jlns ckaHMpoBaHMS JIa3€pPHOM JIMHBI BOJIHBI MOTYT
UCTIONB30BAaThCs W 0oJiee BBICOKME YACTOTHI, €CIIM CKOpPOCTh CKAHMPOBAaHUS BaKHA, a
JOTIOJTHUTEIBHBIMA  OCIMJULALUSAME BOJIM3M TOYEK IMOBOPOTA HAINPABIICHUS CKAHUPOBAHUS
MO>KHO IIPEHEOpEYb.

[TockoybKy TpeyrojbHBI CUTHAN YIpPaBIEHUS TOKOM MHXKEKLIHMU U HampspkeHuem PZT

dbopmupyeTcsi U3 MEPEMEHHOTO HAMPSHKEHUS CUJIOBOM CETH, TO Pa3HOCTh (a3 ITHX ABYX



MIEPEMEHHBIX CHUTHAJIOB IOCTOSIHHA. OJTO [MO3BOJISIET MHMHHMMHU3UPOBATh BIIMSHUE CETEBBIX
HABOJIOK IIPH PErHCTPAIU ONTUYECKUX U DJIEKTPUYECKUX CUTHAJIOB.

Tpummep orpanndenus Toka (LIMIT) pacrnionoxen Hax pykositkoit SWEEP. ¥YcranoBka
OrpaHMYEHUs TOKAa HEOOXOoQuMa M MPEeNOTBpAIlCHUs JAerpajalud JIa3epHOro JIuoja

BCJIE/ICTBUE CIIyYalHBIX MTEPETPY30K M0 TOKY.

B 3ome THERMO pacnonoxkeHsl  aBa  TOICTPOCYHBIX  CONPOTHBIICHHS,
ycTaHaBiuBalomux Ttemreparypy BHyTpenHero (LD) wu Baemnero (CASE) koHTypoB
TepMocTabmin3anuy. BpamieHue no 4acoBoil cTpesike MPUBOAUT K YBEJIMUYEHHUIO TEMIEPATYPHI
KOHTPOJMPYEMOro 00bekTa. JIByXUBeTHblE CBETOIMOJbI HAJXl TpPUMMEpPaMU OTPAKAIOT
COCTOSIHME COOTBETCTBYIOIIEH TepMmocTabuinuzarmu. OTCYyTCTBHE KaKOTro-TMOO CBETa B 30HE
THERMO cBuaetenscTByeT 00 YCTAaHOBJIICHUH TPEOYEeMBIX TEMIIEPATyp Ja3epPHOTO JHO0a WU
KOpIyca ONTHYECKON TOJIOBKU. 3€JeHBbIH IBET CBETOJAMOJa HHGPOPMUPYET OO0 aKTUBHOM
OXJXICHUH  COOTBETCTBYIOLIErO  O0BEKTa, T.6.  BHEUIHSS  TeMIeparypa  BbIIIE
MIpelyCTaHOBJIEHHON JUid JaHHOro oObekTa. KpacHbIil LBET cBeTOAMOJa MHIUIUPYET HArpeB
(BHewIHsS TemIiepaTypa HIbKe npeaycraHoBieHHOH). Ceeromuoznbl B 30He THERMO Taxoke
rOpST KPacHbBIM, €CJIM ONTHYECKAasl FTOJIOBKA pa3belMHEHa ¢ OJIOKOM YIpaBJICHHUS.

Knonka B 30He THERMO mnepexmodaer mudpoBoil TUCIUICH W3 peXMMa H3MEPEHUs
TOKa JIa3epHOTO JMOJia B PEKHUM H3MEPEHUs] BEJIMYMHBI COMNPOTUBIICHUS, 3aJIal0LIEero
TeMIleparypy ja3zepHoro auoxa. Ilpu HaxkaTum Ha Hee TUCIUIEH MOKa3bIBAeT 3HAYEHHUE TAHHOTO

COIIPOTHUBJICHUA B KHJIOOMAX.

B ¢yskumonaneHoil 30He PZT ycTaHOBIEHBI PYKOATKH PETYIUPOBKU aMILTUTYAbI
nepemerroro (SCAN) u nmocrosraoro (OFFSET) HanpsokeHus, Mo1aBaeMoro Ha IMbe303JIEMEHT.
Curaan MOAYJSIMH, TOJIaBAeMbIii HAa BXOJ BBICOKOBOJBTHOTO YCHIIUTEINS, TIOJOOCH CUTHANY,
M0/IaBa€MOMY Ha BXOJl HCTOYHHWKA ToKa. OTHOcHTeNbHAs (a3a ITHX CUTHAJIOB BHIOpaHA TaKUM
o0pa3oM, 4TOOBI peann30BaTh COTJIACOBAaHHBIE W3MEHEHHsI TOKA JIA3EPHOTO IHOJAa W JUIMHBI
JA3epHOTO pe30HATOpa. DTO IO3BOJISIET PACIIUPUTH JHANa30H HEMPEPHIBHOW IEPeCTPONKU
9aCTOTHI BBIXOJAHOTO M3ITy9CHHUS J1a3epa. MaKCUMalbHBIA pa3Max CKaHUPOBAHHUS MTbE303JIEMEHTA
cocraBisier okojo 30 BonbT. Hamboisblmas mepecTpoiika JIMHBI pe30oHAaTOpa Jiazepa
JOCTUTAeTCsl TpU TOHOCThI0 BBeaeHHOW pykosTtke SCAN u monoxennn pykositku OFFSET

BOJIM3H CPETHETO.

B 30ne LD Haxonsgrcs TymOnep pa3sMmblKaHHs IIyHTa JIA3€pHOTO AMOJA M MHIUKATOP
COCTOSTHHSI 3TOTO IIIyHTa. PEKOMEHyeTCsl IepiKaTh JIa3ePHBIN T10] 3aKOPOYCHHBIM (CBETOIMO
MOTallieH) B MOMEHT BKJIIOUCHHS OJIOKa YIPaBICHUS M JI0 YCTAHOBJCHHUS CTAIlMOHAPHOTO

COCTOSiIHUSL 000MX KOHTYpoB TepMoctabmnuzaiuu. Korma tym6imep LD mnepeBoautcs B
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cocrosaue OPEN, cBeroamoa 3aropaercss 3€JIGHBIM, W BEJIUYHHA CONPOTHUBIICHHS,
3aKOPAYHMBAIOIICTO BBIBOJIBI JIA3€PHOTO MO, TUIABHO M3MEHSETCS ¢ BEIMYUHBI Topsaka 4 OM
70 BeMMYMHBI B JecsiTku MOM, pa3mbIKasi JTa3epHBIN WO M 3alIHIas ero 0T OPOCKOB TOKa B
IIEPEXOHBIX Ipoueccax. Takke IMyHT 3alUIIAeT OT IEPErpy30K JIA3epHBIA JUOJ IIPHU

aBapUITHOM MCUYE3HOBEHUU JIF0O0TO U3 MUTAIOIINX UCTOYHHUK TOKA HanpspkeHui 15 B.

Ha 3agneit manemmn ULDC2206D ycranoBneHSI:

CETEBOM pa3beM C BHIKIIIOUATEIIEM,

pa3beM IOAKIFOUYCHHUS ONITHYECKO# rooBKH K Oyoky yrpasienus (DHR-15M),

BXOJIHO# pa3beM s BeicokoyacToTHOH (10 50 k') Momynsiuu Toka (MOD),

BXOJIHOM pa3beM BHEIIHEro yrpasisitomiero curuana (EXT),

nepexiodatens ynpasisiomux curaanos (EXT-INT) u

BBIXOIHOM pa3beM cuaxponmsanuu (TRIG).

B nonosxennu INT mepexitogarenst ynmpasisiiolinx CUTHainoB Ha pazbeM T RIG nomaercs
TPEYTOJIbHBIA CUTHAI pa3MaxoM 8 B ¢ BbIX0/1a BCTPOSHHOTO TeHepaTopa, KOTOPBIH MOXKET OBITh
WCTIOJB30BAaH ISl CHHXPOHHM3AIMU BHEIIHUX YCTPOHUCTB. sl TOTO YTOOBI KOHTPOJIHMPOBATH
BbixonHbeie mapamerpsl ECDL-8950R BHemHMM CHTHAIOM, TEpEKIIOYaTeNh YIPABISIOIINX
CUTHAJIOB JIOJDKEH ObITh ycTaHOBJEeH B nosioxkeHne EXT. B aTom cimyyae BbIXOJ BCTPOEHHOTO
reHepaTopa OTCOSNMHSETCS OT BXOJOB MCTOYHHMKA TOKAa W BBICOKOBOJBTHOTO YCHIIMTEIS, Ha
KOTOpBIE, Kak 1 Ha pazbeM T RIG, momaercs Terneps BHEITHHA CUTHAI.

Curnan c¢ pazpema MOD mnocrynmaer Ha BXOJ HCTOYHHMKA TOKA HE3aBUCHUMO OT
nosioxkeHust nepexmodarenss EXT-INT. Orknuk B u3amenennn toka no sxoxy MOD B 20 pas

MeHble, yeM 1o Bxoay EXT.

Hoaroroska k padore ECDL -8950R.

1. Coenunnth kabemem VGA Tuma ONTHYECKYIO TOJOBKY U ONOK yrpaBneHus. Ecim Bo
BpeMsi paboThl Mpubopa MPOU30ILIO ClyyailHOEe pa3beAMHEHHE ONTHUYECKOW IoJIOBKU U OJO0Ka
ynpasneHusi, Tpedyercs 1O BoccTaHOBJIEHHS COEMHEHUS 3aMKHYTh LIYHT Ja3€pHOrO JIUOJa
tymOiiepom LD-ON Ha mepennei nmanenu OJioka yrpaBiieHHs (OIMyCTHTh PhIYaXOK TymOiepa
BHU3).

2. [Tposeputs monoxxenue pykositok SWEEPu LEVEL. Onu nomkHbI OBITE B KpaitHEM
JIEBOM TOJIOKEHUH.

3. TloJicoemMHUTE CEeTEeBOM MIHYpP K 3A3EMJIEHHOM po3etke. Brimtounth cereBoi
TymOJep, pacrnojoXKeHHbIH Ha 3aJHEeW MaHenu, W MOJOXKJIaTh 10 MOMEHTa YCTaHOBJIEHUS
CTallMOHAPHOI'O TEMIIEPAaTypHOTO pEeXHUMa JIa3€pHOTO JAMOAA U KOpIyca ONTHYECKON TOJIOBKU

(cBetommoel B 30He THERMO n0/mKHBI TOTaCHYTH).
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4. Pa3oMKHYTH BBIBOJBI Ja3epHOro jauoxa TymOmepom LD-OPEN wu ycraHoBHTH

PEKOMEHIyEMBIH YPOBEHb TOKA.

Boixawuyenue ECDL -8950R.

1. BsiBectu 06¢ pykositku SWEEP u LEVEL 1o Hyns (B kpaiiHee JieBO€ MOJI0XKCHHUE).
2. 3amkHyTh BbIBOIBI Jazepa TymOiepoMm LD-OPEN (peluakok BHH3, HHIHKATOP
COCTOSTHHMS IIIYHTA 0rac).

3. BEIKIIIOUUTH OJIOK YIpaBICHUS CETEBBIM TYMOJIEPOM.

IlepecTpoiika yactorbl ECDL -8950R.

Mexannueckas cradmibHocTh ECDL-8950R mocraToyHOo BBICOKA, YTOOBI COXPaHSTH
BBIXOJIHBIC TIapaMeTphbl Jla3epa B TEUYCHHE HeNeNlb. TaKk YTO PEryIHpOBKa TOKA WHXKEKIIUH
JA3epHOTO HOJa W HANPSHKCHHUS Ha THE302JIEMEHTE SIBISETCS JAOCTATOYHBIM CPEICTBOM IS
TOYHOIM HACTPOWKHM Jla3epa Ha JKEIaeMylo JUTHHY BOJIHBI (HAmpuMmep, UTUHY BOJHBI ATOMHOTO
nepexoaa). Opnako yxymamenue xapaktepuctuk ECDL  (yBenuueHuwe MOpPOroBOro TOKa,
YMEHBIICHHE BBIXOAHON MOIIHOCTH M JHMAala3oHa MEePeCTPORKH YacTOTHI, CIadoe I0/IaBJICHHE
OOKOBBIX ~MOJI, BO3pAacTaHHWE aMIUTUTYJHOIO IIymMa) MOYET CBHJCTCIbCTBOBATh O
HEOO0XOAMMOCTH TIOABIOCTUPOBKU BHEIITHETO PE30HATOPA.

Cnenyromnye dKCIIepUMEHTAIBHBIE TaHHBIE omuchiBaoT padoty ECDL-8950R n moryt

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

<I>=75mA

Turning point
<—— of'the triangular wave
=88 mA,P=15mW

Output power

Time

Puc.3. 3aBHCMMOCTL BBIXOJAHOH MOIIHOCTH Jia3epa OT TOKAa HWH)KeKOUH. TOK
JIA3epHOTO THOAa MOAYIUPYETCS CHMMETPUYHBIM TPEYTOIHHBIM CUTHAJIOM. 3aBHCHMOCTh
CHATA NPU NOCTOSSHHOM HANPSHKEHUU Ha MHE303JIEMEHTE.

Ha pucynke 3 npuBencna BartT-amrnepHas xapakrepuctuka (BrAX) ECDL-8950R, T.e.

3aBUCHMOCTbD BBIXO)IHOI\/’I MOIOHOCTH Jia3€pa OT TOKa HHIKCKIHU. HpI/I Bpalll€CHUKM PCIICTKHU B
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IUIOCKOCTH  TU(pPaKIUU IMPOUCXOJUT HM3MEHEHHE B3aMMHOIO PACIOJIOKEHHUSI IO 4YacToTe
KOHTYpa CEJIEKTUBHOCTH JU(PPAKIIMOHHON PELISTKH, MO/ JIa3epHOro uoaa (COOCTBEHHBIX MO/T)
u mox ECDL (BHemnmx moj). Takoe M3MeHEHHE HATJISAHO OTPAKAeTCS B XapaKTepe BarT-
aMIIEpHON XapaKTEepUCTUKH, Ojarojgaps 4eMy OHa CIyXaT yJOOHBIM MHCTPYMEHTOM JUIs
BBIOOpPA ONITUMATIBHOTO peknmMa padoTsr ECDL.

BcerpoeHHBIT  reHepaTOp  TPEYroJIbHOIO — CHTHaia, IO  KOTOpPOMY  TakKke
CUHXPOHU3UPYETCS pa3BepTKa ocuuuiorpada, JMHEHHO BO BpEMEHH YBEJIIMYUBAET U YMEHbBIIIAET
TOK JIa3€pHOTO JMOJa, a COOTBETCTBYIOIIEE HM3MEHEHHE BBIXOJHOM MOIIHOCTH Jiazepa
peructpupyercs (poronpueMHUKOM. IIpakTHuecku TOpU30HTAIbHBIE YYaCTKHM B OCHOBaHUU
OCLIMJIJIOIPaMMbl COOTBETCTBYIOT JOIIOPOrOBOMY pexumy jazepa. C MOSBICHHEM T€Hepaluu
BBIXO/IHAsI MOIITHOCTh MOHOTOHHO HApPacTaeT ¢ POCTOM TOKa.

W3meHeHne TOKa HaKaykKH JIA3€pHOTO JMOJA BBI3BIBAET BapuUallUUd TeMIEpaTypbl U
MOKa3aTess NPeIoMIICHHUS] YCHIINTEIbHON CPE/Ibl, YTO BEAET K U3MEHEHHUIO ONTHYECKON JJIMHBI
IMoJla U B IesioM JuuHBI pe3onaropa ECDL. CnexctBueM 3TOrO SBISIOTCS TEPECKOKH I10
moaam ECDL, kak mpaBuiio, Bugumbie Ha BTAX. OHAaKO OTIMYHOE TPOCBETIICHUE JIA3CPHOTO
mona, wucrnoiasdyeMoro B ECDL-8950R  #022412, nomyckaeT TEpeCcTPOMKY dYacToOTy
ONTHYECKOTO M3JIyYCHHUsS] C IOMOINBI0 TOKAa HHXKEKIMH 0€3 TMEepecKOKOB MoJ (ycTpaHeHa

MOIYJISILMSL YCUJICHHUS, CBA3aHHAS ¢ HAIMYMEM cOOCTBeHHBIX Mo LD).

I1=142mA
P=56 mW

Cs cell transmission

| ~104GHz |
-~

~49 GHz (35 x 1.4 GHz)

Cavity transmission

Time

Puc.4. 3aBucuMocTh, MOIIHOCTH Jiazepa Ha BBIXOJEe W3 1E3HEBO SYEHKH OT
HANpsiZKeHHs1 Ha Nbe303JeMeHTe (BepXHss uepHas KpuBas). HampspkeHue MeHsercs
JMHEHHO CO BpeMeHeM (IOKa3aH TOJNBKO OIMH CKJIOH MOIYJIMPYIOIIETr0 CHIHaa), TOK
Ja3epHOro auona He MeHsercs. HikHsist (CHHsIs) KpuBasi — IPOITyCKaHue KOH(POKAIbHOTO
uHTEpdepomerpa.

Crnenyromue ocipuuiorpammbl  (Puc.4) 3aperucTpupoBaHbl MPH MOCTOSIHHOM TOKE

JIa3€pHOro auoaa u JIMHEMHO HM3MCHSIOMEMCS CO BPCMCHCM HAIIPAKCHUKU Ha IMbC303JICMCHTC.



AMIUTUTY1a CKAaHUPOBAaHUS MHE30XJIEMEHTa BbhIOpaHA MaKCHUMaIbHOW. OCIUILIOTpaMMBbI
COOTBETCTBYIOT TOJIbKO OJJTHOMY CKJIOHY MOJIYJIHPYIOIIEro cUrHana. BepxHss oTpakaeT cUrHai
Ha (OTONMPUEMHHUKE TIOCIE MPOXOKIACHUS SUYCHKM C TapaMu I1E3Ws, HWXKHSSI — CHUTHaJ
MpoMmycKaHusi KOH(OKaIbHOTO HHTEpPEepoMeTpa, KOTOPBIM HCMIOIB3YETCS I OIEHKH
CHEKTPAJIBbHOIO0 KadecTBa JIA3EPHOI0 M3JIyYEHHUs U JlMama3oHa NEepecTpOMKU 4YacTOThl Jla3epa.
Janusiii uaTepdepomerp umeer obmacts cBoboanoi aucnepcun 1.4 I'T'. OTcyTcTBHE pe3KnX
CKauKOB Ha BEPXHEU KPUBOW CBHIETEIHCTBYET O HEMPEPHIBHOCTH MEPECTPONKH YaCTOTHI Jiazepa
BO BCEM JMala3OHE HaNpsOKEHUH Ha mbe3odjeMeHTe. B cepenune oOnactu mepecTporku
HaOJTI0IAI0TCs TUKY JIMHEWHOTo norioreHns B napax Cs (ciesa Hanpaso: Fg=4 — Fe=3,4; F=3

— F=3,4).

W3meHeHne ONTUYECKOW AIUMHBI COOCTBEHHOI'O pe30HaTOpa Ja3epHOro JAuoja Ipu
CKaHHMPOBAHUWMU TOKa HMHIKCKIHMU IIO3BOJIACT B OIPCACICHHOM JUAlla30HC CHUHXPOHU3HUPOBATH
NBUKEHHE COOCTBEHHOW M BHEUIHEM MOJI COCTaBHOTO pE30HaTopa Jja3epa U TEM CaMbIM
YBCIWYNUTE JUala3oH HerepHBHOI\/’I HepeCTpOI\/IIKI/I JJIMHBL BOJIHBI Jia3€pa C BHCIIHUM
pesonaropoM. Opnako gns  ECDL-8950R  #022412 mnpuMmeHeHHE OJHOBPEMEHHOTO
CKaHHMpPOBAaHUA TOKAa W HAIPsOKCHUSA Ha IMbE303JICMCHTC OACT HE3HAYUTCIIbBHYIO an6aBKy K
MOJJHOMY JHana3OHy HENpPEepbIBHOM MEPECTPOMKH YacTOThl, TOCKOJbKY H3HA4YaJbHO
OTCYTCTBYIOT IICPECKOKU MOJ. OT0 SABIISIETCS CJICACTBHUEM OTCYTCTBHA Hapa?;I/ITHOI\/II MOAYJIALIUU B
YCWJICHUH M0/, a TAK)KE XOPOIIEW CHHXPOHM3ALMU NIEPECTPOEK MOJBI BHEIIHETO PE30HATOPA

1 KOHTYpPa CEIEKTUBHOCTH TU(GPAKIIMOHHOMN PEIIETKH.

IOcruposka ECDL -8950R.

Hwxke mnpuBeneHa mocneqoBaTeIbHOCTh JIEHCTBHM, €CIHM BBISIBJICHO, 4YTO Tpedyercs
MOIBFOCTUPOBKA J1azepa. Takke Mo CChUIKE MOXKHO MMOCMOTPETh BUJIEO C TPUMEPOM FHOCTHUPOBKHU

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

1) BcraBute [I-o0pa3ubiit wiou wu3 pemkomiviekra (Puc.5) B uuimmeBodt a3
FOPU30HTAJIBHOM OCH TU(PPAKINOHHON PELIETKH.

2) Omnpenenuth HampaBiieHHE, B KOTOpOoM JBWKeHHE [1-00pa3HOro kito4a MpUBOAUT K
YMEHBIIEHUIO IOPOrOBOT0 TOKA. [IJsl 3TOro MArko noHa)kMMaTh Ha pblyar BBEpX U BHU3.

3) Eciu nBkenne ppryara BHU3 (T.€. JIa3epHBIN J1yd, OTPaKEHHBIH OT JudpaKkinoHHON
PELICTKU JBHXKETCS BBEPX) NMPHBOIUT K YMEHBIICHHUIO TIOPOTOBOTO TOKA, TO CIEIyeT BpaliaTh
¢ukcupyromuii BuHT (Puc.l, mo3.5) mo wacoBoil crpenke. B MPOTHBOMOJIOKHOM Cliydae
¢bukcupyomuid BUHT cjlenyer cierka ociaabute. s BpalueHus (QUKCHPYIOIIEro BHUHTA

UCIIOJIb3YeTCS YCUJICHHBIN IeCTUrpaHHbld (MMOycoBbid) kimtou 1.5 u3 pemxomiuiekra. Kak


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

MPaBUJIO, BPAIICHHS HA HECKOJbKO T'PaJyCOB JOCTATOYHO IS BOCCTAHOBJICHHUS PEXHMOB

paboter ECDL-8950R.

Puc.5. [1-o0pa3ublii IIMIEBOI KJII0Y U3 PEMOHTHOT0 KOMILIEKTA.

4) Tlocne NOCTHXKEHUS MUHMMyMa IOpOra T€HEepalud YCTAaHOBUTh, €Ciu Tpedyercs,
HEOOXOJMMYIO UTMHY BOJIHBI TOPH30HTAIBHBIM IOCTHPOBOYHBIM BUHTOM (Puc.l1, mo3.6), noctymn
K KOTOpPOMY BO3MOXEH M TPH 3aKPbITOM KPBIIIKE ONTUYECKOW TOJIOBKU. [lnsi BpaiieHus
TOPU30HTAIBHOTO FOCTUPOBOYHOIO BHUHTA HCIOJIb3YETCSl CTAHAAPTHBIM IIECTUIPAHHBIM KIIOY

1.5 u3 pemkoMILIEKTA.
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[punaoxenue. [IppnuunuaabHbie 1 MOHTaKHbIE cxembl UL DC2206D.
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Puc.7. CxeMa MCTOYHHKA TOKA.
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Puc.8. Cxema KOHTpoOJLIepa TeMIIEpaTypPhI JIa3ePHOT0 JIMO/A.
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Puc.9. Cxema KoHTpOJLIJIEPA TEMIIEPATYPHI KOPILYCa ONTHYECKOW I'OJIOBKH.
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Puc.10. Cxema renepaTopa TpeyroJibHOro CUTrHAJA.
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Puc.11. Cxema BbICOKOBOJBLTHOTO YCHIUTEJISI.

13

R

KSA992




SW4

V17

R23

PRO

(D35

u19

K1
]

[0t
[vrzs]
U1

u7 ue
=)
Lo
2
5
u12
Lo |
u13
Lo
B B b
I
Bl

Ear)

R9

VT3

VDITYVDIS
e |

(e
V326 vibs =
Al el N

mmi@
B

a3
FEr]

31
|

[

2T

vos7 &)

13

=3l

ia7)

g™ g

B8
i)
(el

53

&4
oz}

F

Puc.12.

MouTtaxubie cxembl UL DC2206D.
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OO6uue pexomengauuu no 3xcmayarauuu ECDL -8950R.

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.

Coenynduxanus.

1. JlnvHa BOJTHBI 894.6 um
2. BbIXoaHAsI MOIIIHOCTh

@ 80 MA 10 MBt

@ 94 MA 20 MBT

@ 100 MA 24 MBT

@ 108 MA 30 MBt

@ 122 MA 40 MBT

@ 140 MA 54 MBT
3. Jlmama3oH HeNpepBhIBHOM MEPeCTPOKN 50 I'Tn
4. Jlunana3oH rpy0oil nepecTpoiiku + 3 HM
5. Ily4ok HaKJIOHHBIN AJUTUIITHYECKHI 5 1.5 mm?
6. IloporoBslii TOK 67 MA
7. Paboumii Tok 140 mA
8. MakcumainbHbIi pabouuii TOK 180 MA
9. BenwunHa TEPMOCOMPOTUBIICHUS 11.0 xOm
10. Pa3mepbl ONTHYECKOM TOJOBKH 51" 46" 35 Mm>
11. Bec onTHU4eCKOM rOJIOBKH 120r
12. Pa3mepsbl GJI0Ka yripaBIIeHHs 245 200" 55 mm®
13. Bec Giioka yrpaBieHHs 1.2 kr
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