TexHu4eckoe onNMcaHue u PYKOBOACTBO II0 3KCILIYaTallud ITUO0AHOIO0 Ja3epa

¢ BHemmHuM pe3onatopom ECDL-7870R (SN 121227)

JlvoaHbIi J1a3ep ¢ BHEmHUM pe3oHaropom (an extended cavity diode laser) ECDL-
7870R sBiIsIeTCS MCTOYHUKOM MEPECTPANBAEMOTO BHICOKOKOTEPEHTHOTO M3IIyUEHHs B BUIMMOM
oOmacTi onTudeckoro crekrtpa. LleHTpanbHas mymHa BOJIHBI pabodero nuamnasoHa paBaa /80
oM. [lpm 3TOM BO3MOXXHa €€ OTCTpOiika Ha 2 HM, Kak B KOPOTKOBOJHOBYIO, TaK ¥ B
JUTMHHOBOJIHOBYIO CTOpOHY. Jlazep MOJKET HCIIONB30BaThCS B METPOJIOTHH, CHEKTPOCKOIUH,
uHTEpPEpOMETPUH.

ECDL-7870R cocToUT M3 ONTHYECKOHW TOJOBKHA M AJIEKTPOHHOTO OJIOKAa YIpaBJICHUS,
KoTopble coenuHstoTcs kabenem VGA Ttuma. CrannmaptHas umHa kKabens cocraBiseT 1,8 .
brox ympaBneHus HOJDKEH MOIKITIOYAThCS K CETH MEPEMEHHOTO HANPSDHKEHUS Yepe3 PO3eTKY,
MMEIOIIYI0 KOHTAaKT He3aBHCHMOro 3a3zemJueHusi. OnThyeckas TOJOBKA TpPU TPABHIEHOM
MOJIKITIOYEHUH 3a3€MJICHA, OJIHAKO CIIEAYET YYMUTBIBATh, YTO B COCTaB ONTUYECKOW TOJOBKH
BXOJUT Ibe30dieMeHT, nutaeMbiii HanpsokenneM 200 B. Ilpu cHATON KphIIKe BO3MOXKEH

AOCTYII K €0 KOHTAaKTaM.

OnTuyeckas rojioBKa.

B cocraB ontuueckoii rosoBku (Puc.l) BxomaT:

xaagonpoBoa (M03.2) ¢ YCTAaHOBJACHHBIM B HEM €IUHBIM MojayireM  (103.3)
npocBeTiieHHoro Ja3eproro auoja (LD) u kommmupyromero oobexktuBa (Na=0.48; f=4.5 mm;
BBIXO/IHas areprypa — 4.3 Mm);

TEPMOIIEKTPUICCKUIT MUKPOXOJIOTHIbHUK (1eMeHT [lenbThe);

tepmonatyuk (tepmucrop 10 kOM), yCTaHOBIICHHBIH B KOPITyCE€ ONTUYECKOW TOJOBKU
BOJM3H XJ1aI0TIPOBOJIA;

nudpakiuonHas perierka (1mo3.4), yKperieHHas Ha OABHKHOM pbryare (mo3.9);

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

Kopmyc nazepa (mo3.1) ciyKuT B KauecTBe Kapkaca Il BCEX OINTHYECKUX H
MexaHngeckux komrnoHeHToB ECDL. YToObl 0fHOBpeMEHHO 00ECTIEYNTh XOPOUIHHA TEIIOBOM
KOHTaKT W HaJSKHYIO SJICKTPHUCCKYIO H3OJIAILHMI0 JIA3EPHOTO [HOJa IO  OTHOIICHHIO K
KOpITyCY Jia3epa, ero XJaJolpoBOJ KPEHMHUTCs TEIUIONPOBOIIUM KIeeM uepe3 carnupoBYyO
noioxkky. IlmactukoBas kpeimka ECDL 3ammmmaer onrtudeckuid pe3oHATOp OT IBLIH,

TCIINIOBBIX W AKYCTHYCCKUX BOSMYHIGHI/II\/’I. OcHOBaHHE OITHYECKOM TOJOBKU HMMEET C OOKOB



[POJIOJILHBIC M3kl JJISl €€ YCTAHOBKH Ha OMTHYECKHid ¢TI, ClieayeT MPUMEHSITh TAKOW MOHTaX
OTITUYECKOH TOJIOBKH, TIPU KOTOPOM 00ECTICUNBAETCS XOPOIIUH TEIJIOOTBOJI OT €€ OCHOBAHUS.
OnTuyeckuii pe3oHATOp IepecTpanBaeMoro Jjasepa (opMupyercs 3aJHEH T'paHBIO
JIa3epHOTo TM0/1a, UMEIOIIeH BhICOKUIT KoadduimenT otpaxerus (90-95%), u nudpakunonHon
pemetkoit (1800 mm™), ycraHoBimeHHO#i B cxeme JIMTTpoBa. PemieTka yKperuieHa Ha
TOPH30HTAIBHOM Bajly, IIOJIOKEHHE KOTOPOTO U OIpeaenser TpedyeMoe HalpaBlieHHE
Iudpakuuu JasepHoro mydka. IIpe3osneMeHT, ToJKarOmMKA pbl4ar ¢ audpakuuoHHON
PEIIeTKOM, M3MEHSIET OJJHOBPEMEHHO W YroJI TaJISHHs JIyda Ha PEIeTKy, U JUTHHY Pe30HaTopa.
DTO TMO3BOJISIET PACIIUPUTH JHANA30H HEMPEPhIBHOW MEPECTPONKH YaCTOTHI H3ITyYCHUS.
[ToxcTpoeunslii mperu3noHHbIH BUHT (1103.6) oOecrieynBaeT rpyOyr0 MEPECTPOIKY Jia3epHOM

JJIMHBI BOJIHBI.
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Puc.1l. OnTuyeckasi rojioBka (BH/ CBepXy HpPH CHSITOI KpbImKe). 1 — Kopryc onTu4eckoit
TOJIOBKH; 2 — XJIaJIOMPOBOJI Ja3epHOro uozaa; 3 — eIWHBIA MOAYNH JIA3epPHOrO AWOA W
KOJUIUMUpYIOIEr0o  00bekTuBa, 4 — 1udpakiyioHHas pelIeTKa, YKpelJieHHas Ha
TOPU30HTAIBHOM Bally; 5 — BepTUKaNbHBIA (UKCHPYIOMIUKA BUHT M2; 6 — ropu30HTANIBHBINH
toctupoBounblii BUHT M3x0,25; 7 — nbe3osnement; 8 — passem DHS-15F; 9 — momsukHbIiM
pblyar.

TouHOE MPOCTPAHCTBEHHOE COTIIACOBAHNUE MAJAIOIIEH Ha PEHIETKY U AU(parupoBaHHOMN
BOJIH KPUTHUYECKH BKHO JUIS MTOJTyYCHUST BRICOKOH KOT€PEHTHOCTH M 3HAYUTEIHLHONH MOIITHOCTH
B BBIXOJHOM wm3nydeHunu nazepa. ECDL-7870R He wuMmeerT IITAaTHBIX pEryIUPOBOK JUIS
HACTPOWKH B3aUMHOTO TOJIOKESHHS JIA3€PHOTO MO0 M KOJUTMMHUPYIOIIET0 00ObEKTHBA, a TAKKe
IUIS FOCTUPOBKH JIA3€PHOTO IyYKa B BEPTHKAJIHLHOM HAIPABICHHH. DTH BAXKHBIE YCTAHOBKH
TpeOYIOT CEpPbEe3HOTO HABBIKA M BBHITIOIHEHBI TIPEABAPUTEIHLHO HA COOpOYHOM cTeHzae. B ciydae
HNOBPEXKACHUS WM JIETPAJAallyl JIA3€pPHOTO JHOJa MOAYJIb JAMOJAa M KOJUIMMHPYIOIIETO
00BEKTHBA JIOJKEH 3aMEHSTHCS ISITHKOM.

B omiuMuue OT IOCTUPOBKU KOJUIMMHUPYIOUIETO OOBEKTHMBAa HEOOJbIIas IMOACTPOIKa
Ja3epHOTO JIyda B BEPTUKAIPHON IUIOCKOCTH BO3MOXKHA W TIOCIE JEMOHTaXa ONTHYECKON

TOJIOBKH €O COOPOYHOro cTeHa. ['opu3oHTanbHas 0Ch (TOPU30HTABHBIN Ba) TUPPAKIIHOHHON
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pEILIETKH YCTAaHOBJIEHA B IAHTOBOM 3axkuMe. [[aHroBbIi 3akuM (pUKCHpYyeTCs WM OTIYCKaeTcs,
KOTJ]a BEPTUKAIbHBI BHHT (1103.5) 3aKkpyuMBaeTCsi WM BBIKPYYMBACTCS COOTBETCTBEHHO.
Crnerka acMMMETPUYHBII 3aXBaT LIAHTH MPUBOJUT K MPOBOPAYMBAHUIO TOPU30HTAIBHOIO Bajia
npu 3akpyuuBanuu BuHTa 5 (Puc.l). 3akpyunBaHHe (QUKCHPYIOLIETO BHUHTA MPUBOJHUT K
CMEILEHMIO JIa3€pHOro JIyya BBEpX, BBIKpDYYMBaHUE cMellaeT ay4 BHU3. He ciaeayer Bpamarb
¢puxcupyomuii BUHT 0oJiee, YeM Ha 4eTBepTh 00opora! B mpoTUBHOM cilyuyae OH MOXET
OBbITh OBPEXK/IEH, WIIK TOPU3OHTAIIBHBIN Bajl Oy/I€T NOJHOCTHIO OCIIa0JIEH.

Ecnu TpeOyercs 3HauuTeNbHOE CMELICHHE JIa3€pHOTO JIyda B BEPTUKAIBHOMN INIOCKOCTH,
TO CJIEIyeT BOCIOJIb30BaThCs [-00pa3HbIM HUIMIEBBIM KIOYOM W3 PEMOHTHOTO KOMILUIEKTA.
JUis yCTaHOBKM JAHHOTO KJIIOYa B TOpLE TOPU3OHTAJIBHOTO Bajla MMEETCSl IUIMLEBOM ma3 ¢
pe3b0oBbIM OTBepcTHEM. [lpu OTHyIIEHHOM (QUKCHUPYIOIIEM BUHTE S TOPU30HTANbHBIN Bal
Bpamaerca cBo6oHo. Ilocne ycraHOBKY Baja B TpeOyeMoOe MOJIOKEHHE OH MOKET ObITh BHOBb
3a)KaT C Y4eTOM YHOMSHYTOTO BBIILIE BpPAIllEHUS Basla MIPH 3aTsHKKE PUKCUPYIOIIETO BUHTA.

Kak mnpaBuio BBIXOJHOM MydoK Jiazepa acTUTMaTH4eH. OTO CBA3aHO M C €ro
AIUTMOTUYHOCTBIO, M C THUIOM BOJHOBojAa cTpykTypbl LD. Ilostomy wunHorma namuboiee
s deKTUBHAs oNTHYECKas 0OpaTHasi CBSI3b JOCTUrAeTCsl IPU CIlIerka CXOJSAIIeMCs Iy4Ke, T.e.
HesHauuTenbHas cxoammocth (~2° 107) jasepHoro myuka He O03HAYAT HENPABHIIBHOI

I0CTHPOBKHU KoyummMaTtopa ECDL.

BJiok vyiipaBJjieHus.

bnok ymnpasnenus (ULDC232 — a universal laser diode controller) ycranasiauBaer Tok
JA3epHOTO JMOJA, TEeMIepaTypy Kopryca Jiazepa M JUIMHY BHEIIHEH YacTH JIa3epHOTO
pe30HaTopa C TOYHOCTHIO, JOCTATOYHOU ISl AOCTHXKEHHs TpeOyeMbix xapakrepuctuk ECDL-
7870R. ULDC232 B kauecTBe ONIHMHA MOXET HWMETh J[BAa HE3aBHCHMBIX KOHTYypa
tepmoctabmmm3aimn (LD u CASE). B mnpezacraBiaeHHoit Mojenu Jiazepa C BHEIIHHM
PE30HATOPOM aKTHBUPOBAH TOJILKO 0/1MH U3 HEX (LD).

Amnanorosbslii OJI0K IMUTaHHUs 00ecreYMBaeT BCE HAIPsDKEHUsI, TpeOyemble A paboThI
JIEKTPOHHBIX Y3JI0B: cTabunusupoBanHbie +15B, +200B, 5B u Hectabunm3upoBanHbie +6B.
[Ton kpeImIKOM OJ0KA YyIpaBICHHUS PSAIOM C CETEBBIM Pa3beMOM PACIIOJIOKEHBI TPH THE3/a JUIS
TUTABKHUX CETEBBIX Mpeaoxpanuteneid. OMHO THE3I0 COOTBETCTBYET NEPEMEHHOMY HAIPSHKEHUIO
cuoBoii cetm 240B, npyroe — wHanpsokenmio 220B, Tperbe — Hampspbkenuto 117B.
EauHcTBeHHBI mNpeIoXpaHuTe]b HOMHUHAIOM 2A /10J:KeH ObITh YCTAHOBJIEH B
coorBeTcTBYIOIIEe THe3mo! Jlononuutenbublii npenoxpanurens B 100 MA (F1 na Puc.6)

3alIIacT BBIXOJA BBICOKOBOJIBTHOI'O 0JIOKa IUTaHUSA OT CJ'Iy‘IaI\/’IHOFO 3aMBIKaHUA. I[J'ISI TOTIO,



4TOOBI CHATH KPBIIIKY OJIOKA YIpaBJICHHS, CIIEAYET BBHIKPYTHUTh YEThIPE BHHTA C €0 HUKHEH
CTOPOHBI.

[lepennsist nmaHesns OJIOKa yIpaBJICHHs pa3JielieHa Ha HECKOJIbKO (DyHKIIMOHAIBHBIX 30H,
orpaxatoumx pabory wucroynuka Toka (CURRENT), koHTpo/UlepoB TeMIiiepaTypbl

(THERMO), BbicokoBosbTHOTO yermnutens (PZT) u urynTa naseproro muoxaa (LD) (Puc.2).

B 3ore CURRENT pacmnonoxxensr nudpoBoit MHIMKATOP, PYKOSTKHA YCTAaHOBKH YPOBHS
Toka nasepHoro jauona (LEVEL), ammmuryner ckanupoBanus toka (SWEEP) u ypoBHs
orpannuenust Toka (LIMIT). KpacHslii cBeTo1n01, pacmoioskeHHbIil Haj pykostkoit LEVEL,
32)KUTACTCSI TP JOCTHKEHUH YPOBHS OTPaHMYCHHUsI TOKAa. MaKcHManbHOE 3HAYCHHE TOKA JUIS
ULDC232 cocraBmser okono 190 MA. [lomHbIi pa3Max CKaHMPOBAHHS TOKAa COCTABIISET

YETBEPTh OT MAKCMMAJIBHOTO 3HaYCHUs ToKa (~45 MA).
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Puc.2. Bua ciepenu u c3aau Ha 0JIOK yIpaBJIeHUsI.

BeTpoeHHbIi TeHepaTop TpeyrojJbHOTO CHUTHAIa MOXKET MOJIYJIHPOBATh TOK JIA3€PHOTO
avona Ha cereBoit yactore f um ee cyborapmonukax /2, f/4, f/8. Jns ycraHOBKHM 4YacTOTHI
MOJYJISIUH OJMH U3 JABMXKKOB niepekitouatens DIP-8 na nmewatHoit miuare (SW5) nosmkeH ObITh
ycraHoBiieH B mojoxernne ON. [IpuHuMas BO BHMUMaHHWE HH3KOYACTOTHBIA MEXaHHUYECKHMA
OTKJIMK Jla3epHOro pesonaropa, dactora f/2 (r.e. 25 I'm mis Espomsr u 30 T'ip g CIHA)
npenycranoBiena B ECDL-7870R. [lns ckaHMpoBaHWs JIa3epHOM JUTMHBI BOJIHBI MOTYT
UCTIONB30BaThCsl M 0oJiee BBICOKME YaCTOTHI, €CIH CKOPOCTh CKAHWPOBAaHUS BaXKHa, a
JOTIOJTHUTEIBHBIMI  OCHMJLUISAIMSIMA BOJHM3M TOYEK ITIOBOPOTA HAINPABIICHUS CKAaHUPOBAHHS

MO>KHO IIPEHEOpEYb.



[TockonbKy TpeyroyibHbIN CUTHaN YIpPaBICHUS TOKOM MHXKEKIUHU U HanpsbkeHuem PZT
dbopMupyeTcsi U3 MEPEMEHHOIO HANpPSIKEHUS CUIIOBOM CETH, TO PAa3HOCTh (a3 3TUX JABYX
[IEPEMEHHBIX CUTHAJIOB IIOCTOSIHHA. OJTO MO3BOJSET MHUHUMU3UPOBATh BIIMSIHUE CETEBBIX
HABOJIOK IPH PErUCTPUPALIUU ONITUYECKUX U AJIEKTPUUYECKUX CUTHAJIOB.

Tpummep orpanuuenus Toka (LIMIT) pacnonoxen Hanm pykositkon SWEEP.
VYcraHOBKa OrpaHMYeHUs TOKa HeoOXoauma Il IPEJOTBpALEHMs AErpajallud J1a3epHOro

JI0/J1a BCJIEJICTBUE CIIy4YalHBIX IIEPErpPy30K IO TOKY.

B 3ome THERMO pacnosoxeHsl  JBa  MOACTPOCYHBIX  COINPOTHBIICHUS,
ycTaHaBiMBaloIKuX TemiepaTypy BHytpeHHero (LD) wu Buemmnero (CASE) xkouTypoB
TepMocTabmiIn3anuy. Bpaienue no 4acoBoil cTpeiake NPUBOJUT K YBEJIIMYEHHUIO TEMIIEPATypPhl
KOHTPOJUpPYyeMOro oObekTa. JIByXIBETHbIE CBETOAMOJbI HaJa TPUMMEpPAMU OTPAXKAIOT
COCTOSIHME COOTBETCTBYIOIICH TepMocTadOmmm3anuu. OTCYyTCTBHE KaKOro-in0o CBETa B 30HE
THERMO cBueTenbcTByeT 00 YCTAHOBICHHH TPEOYEMBIX TEMIIEPATYp JIa3€PHOTO U0 WU
KOpIlyca ONTHYECKOW TOJIOBKHM. 3€JeHBbId ILBET cBeToauoda HHGOpMUPYET 00 aKTHUBHOM
OXJXJICHUH  COOTBETCTBYIOIIEr0o  OObEeKTa, T..  BHEWIHSAS  TemIepaTypa  BbILIE
[IPEelyCTAaHOBJIEHHON JJIsi JTaHHOTO 00bekTa. KpacHblil IIBET CBETOAMOAA MHAMLMPYET Harpes
(BHewIHss TemIieparypa HWXKe npeaycraHoBieHHOW). CBeromuonsl B 30H¢ THERMO Tarke
rOpsAT KPacHbIM, €CJIM ONTHYECKAasl FTOJIOBKA pa3beMHEHa ¢ OJIOKOM YIpPaBJICHHUS.

Knonka B 3o0ne THERMO mnepekmouaer mudpoBoil nucruieil U3 pexumMa H3MEpPeHHS
TOKa JIA3epHOIO JMOJAa B PEKUM M3MEPEHUS BEJIWYMHBI CONPOTHBIICHUS, 3a/a0LIEro
TeMIleparypy JazepHoro nuoja. [Ipu HaxkaTuu Ha Hee AMCIUIe MOoKa3bIBaeT 3HaUeHHUE JaHHOTO

COIIPOTHUBJICHUA B KHJIOOMaAX.

B ¢ynkunonansHoit 30He PZT ycCTaHOBIIEHBI PYKOSITKM PETYIUPOBKH aMIUIMTY/IbI
nepemenHoro (SCAN) wu mnocrosaaoro (OFFSET) wanpsokenus, momaBaeMoro Ha
nbe301eMeHT. CurHaa MOJYJSUUH, TOJIaBa€Mblii Ha BXOJl BBICOKOBOJIBTHOTO YCHIJIMTEJS,
oJI00eH CHUrHajldy, I0JaBaéMOMY Ha BXOJl MCTOYHMKA Toka. OTHocutenbHas (asza 3THUX
CUTHAJIOB BBIOpaHAa TakUM OOpa3oM, YTOOBI peayn30BaTh COTJIACOBAHHBIE H3MEHEHHUS TOKa
JIA3€pHOr0 JIMOJa W JJIMHBI JIA3€pHOr0 pe3oHaTropa. DTO MO3BOJISIET PaCHIMPUThH JHAra3oH
HENpPEpPhIBHOW MEpPECTPOKM YacTOThl BBIXOJHOTO U3IydeHMs Jazepa. Ui CKaHUpPOBaHUS
MbE303JIEMEHTA UCIOJIb3yeTcs nmpakTudecku monHelid (400B) pa3max BBIXOIHOTO HAIPSKCHHUS
BBICOKOBOJIbTHOTO ycuiuTens. MakcuManbHas THepecTpoika [UIMHBI pe30HaTopa Jia3epa

JOCTUTACTCS TIpU cpeHeM ToJoxeHuu pykosaTkn OFFSET u mosHOCThIO BBEIEHHOM PYKOSITKE

SCAN.



B 30ne LD HaxonsaTcs TymOGiep pasMblKaHMs LIYHTa JIA3€pHOTO AMOAA U MHAUKATOP
COCTOSTHHSI ATOTO IIYHTa. PeKOMEHyeTCs IepKaTh Ja3epHbIil U0 3aKOPOUCHHBIM (CBETO IO/
MOTallieH) B MOMEHT BKIIIOYEHHs OJOKa YIpaBJICHUS M JI0O YCTAHOBJCHHUS CTAllMOHAPHOTO
COCTOSIHUSL 000MX KOHTYpoB TepMmocTaOmnuzanuu. Korma tymOnep LD mnepeBoautcs B
cocrosaue OPEN, cBeroamon 3aropaercs 3€lIeHBIM, W BEIUYHHA COIPOTHBIICHUS,
3aKOpAYMBAIOIIETO BHIBOJIBI JIA3EPHOTO JHOJa, IUIABHO U3MEHSIETCS C BEIUMUUHBI nopsaka 4 Om
710 BEJIMYUHBI B JiecsITku MOM, pa3mblikast Ja3epHbIi 110/ U 3alluiias ero oT OpOCKOB TOKa B
MEePEeXO/IHbIX mpoleccax. Takke HIYHT 3allUIIaeT OT MEpPerpy3oK Ja3epHbId U0 TpHU
aBapUITHOM MCUYE3HOBEHUU JIF0O0TO U3 MUTAIOIINX UCTOYHHUK TOKA HanpspkeHui 15 B.

Ha 3agneit manemmn ULDC232 ycTaHOBIEHBI:

CETEBOM Pa3beM C BBIKIIIOYATEIIEM,

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

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

BXOJIHOM pa3beM BHEIIHero yrpasisitomiero curuana (EXT),

nepexiodatens ynpasisomux curaanos (EXT-INT) u

BBIXOIHOM pa3beM cuaxponmsanuu (TRIG).

B momoxenun INT mnepexirouaTenss ympaBISIONMX CHUTHAIOB Ha pasbeM TRIG
MOJIaeTCs TPEYroJdbHBINH curaan pazmaxom 10 B ¢ BeIXoz1a BCTPOGHHOTO reHepaTopa, KOTOPBIHA
MOXXET OBbITh HCHOJIb30BaH JUISI CUHXPOHHM3AIMM BHEUIHUX YCTPOMCTB. [lnst TOro 4roObl
KOHTpOJIMpoBaTh BbixonaHble mapamerpsl ECDL-7870R BHemHMM cUrHaNoM, NepeKiIroYaTelb
YIPaBISIOLUUMX CUTHAJIOB JI0JKEH ObITh ycTaHOBJeH B nosioxkenne EXT. B atom ciyuae BbIxo[
BCTPOCHHOTO T€HEpaTopa OTCOEIUHSAETCS OT BXOJOB HMCTOYHHMKA TOKAa U BBICOKOBOJIBTHOI'O
YCUJIMTEJIsI, Ha KOTOPBIE TeNeph, Kak 1 Ha pazbeM T RIG, mogaercst BHEIIHUI CUTHAIL.

Curnan c¢ pazpema MOD mocTtymaer Ha BXOJ HCTOYHHKA TOKAa HE3aBHCHMO OT
nosioxkeHust epexodarenst EXT-INT. Orkimuk B nu3menennn toka mo Bxoxy MOD B 20 pa3

MeHble, yeM 1o Bxoay EXT.

Hoaroroska k padore ECDL -7870R.

1. CoequuuTts kabeneM VGA Tuma onTHYECKYIO TOJIOBKY U OJIOK YIPaBJICHUS.

2. TIlpoBeputp momnoxenue pykositok SWEEP m  LEVEL. Oum nomxsbel ObITH B
KpailHEM JIEBOM TIOJIOKECHHHU.

3. Toxcoenuuuts cereoit muyp k SASEMJIEHHOM poserke. BiimounTs cereBoii
TymOJep, pacHoJIOKEHHbI Ha 3aJHEW NaHeld, U MOJOXKJIaTh 1O MOMEHTa YCTaHOBJICHHUS
CTallMOHAPHOI'O TEMIIEPATYPHOI'O peXHMa Ja3epHOIo JIM0Jia U KOpIlyca ONTUYECKOMN TOJIOBKHU

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

PEKOMEHIyEMBIH YPOBEHb TOKA.

Boixawuyenue ECDL -7870R.

1. Beieectu 06e pykostkn SWEEP u LEVEL 1o nyns (B kpaiiHee JIeBO€ TIOJI0KEHHE).

2. 3amkHYTh BbIBOABI Jazepa TymOinepom LD-OPEN (phluakok BHHU3, HWHAUKATOP
COCTOSTHHS IIIYHTA orac).

3. BBIKITIOYHTH OJIOK YIIpaBIICHUS! CETEBBIM TyMOJIEPOM.

IlepecTpoiika yactorbl ECDL -7870R.

Mexannueckas cradbunpHocTh ECDL-7870R nocratoyHo BBICOKA, YTOOBI COXPaHSThH
BBIXOJIHBIC TIApaMeTphl Jla3epa B TEUYEHHE HeJeNb. Tak UYTO peryarpoBKa TOKA WHIKECKIHH
JA3epHOTO JMOJa M HAINPSDKEHHSI Ha MBbE30DJIEMEHTE SBIISIETCS JOCTATOYHBIM CPEACTBOM JUIS
TOYHOI HACTPOWKH J1a3epa Ha JKEIaeMyro JUIMHY BOJIHBI (HarmpuMep, JJIHHY BOJHBI aTOMHOTO
nepexoaa). Opuako yxymamenue xapaktepuctuk ECDL  (yBenawueHwe MOpPOroBOro ToOKa,
YMEHBIICHHE BBIXOJHOW MOIIHOCTH ¥ JTHAla30Ha MEPECTPOUKH YacTOTHI, cllaboe MoaBieHIE
OOKOBBIX MOJI, BO3pacTaHWE AaMIUTUTYJHOTO IlyMa) MOXET CBHUJCTEIbCTBOBATH O
HEOO0XOIMMOCTH TIOABIOCTUPOBKU BHEIITHETO PE30HATOPA.

Crnenyronye SKcrepuMeHTaIbHbIE JaHHbIe onuchiBaoT paboty ECDL-7870R u moryr

CJIY)KUTBH B KaUCCTBC 06pa3110131,1x IIpH €ro FOCTUPOBKE.

<I>=55mA

[=79mA

Output power

Time

Puc. 3. 3aBucuMocTb BBIXOJHOIi MOIIHOCTH Jiazepa OT TOKA MHKEKHHUH. TOK Ja3epHOro
IUOAa MOAYIHMPYETCSd CHMMETPUYHBIM TPEYrodbHBIM CHTHaNIoM. KpacHble 3JUIHIICH
0003HaYarOT 30HY MOIVIOLICHHUS JIA3ePHOro M3NydeHuss B napax RD. CuHuM 1BeroMm mokaszaH
CUTHAJ YIPaBJICHUSI TOKOM MH)KEKIIUH.



Ha pucynke 3 moka3aHa OCHWJUIOTpAaMMa, COOTBETCTBYIOIIAS BATT-aMIEPHOM
xapakrepuctuke (BTAX) ECDL-7870R, T.e. 3aBUCHUMOCTH BBIXOJHOI MOIIHOCTH Jia3epa OT
TOKa WHXEKIUH. BCTpOEHHBI TreHepaTop TPEyroJbHOTO CHUTHAJa, MO KOTOPOMY TaKXKe
CHHXPOHHM3UPYETCS pa3BepTka ocuwuiorpada, JIWHEHHO BO BpPEMEHH YBEIHYMBACT U
YMEHBIIIAET TOK JIA3€PHOTO AMOJA, @ COOTBETCTBYIOIIEE HM3MEHEHHE BBIXOIHOW MOITHOCTH
nmazepa peructpupyercs (OTONPUEMHHKOM. [IpakTHUeCKH TOpU3OHTAIbHBIE YYacTKH B
OCHOBAHHHU OCIHJUIOTPAMMBI COOTBETCTBYIOT JOMOPOrOBOMY pekuMy sazepa. C mosBIeHHEM
TeHepalry BBIXOJHAS MOIIHOCTP MOHOTOHHO HApacTaeT ¢ POCTOM TOKa. 3aMETHhIE Ha JTUX
3aBHCHUMOCTSIX CKAa4KH, pa3elsIoNINe JTUHEWHbIE YJaCTKH, COOTBETCTBYIOT IEPECKOKAM MOJ
BHEIIHETO pe30HaTopa. BHYTpM HEKOTOPBIX «CTYIIEHEK» OOHAPYKHBACTCS IIOTJIONMICHHE
u3IyueHus jtazepa B mapax Rb (3tu o6mactu okpy:KeHbI KpaCHBIMHU JUTUIICAMH).

JlaHHasT 3aBUCHUMOCTh CHSTa TpPU TOCTOSHHOM HampsOKEHHH Ha IIHE302JIEMEHTE
(pyxositka SCAN ycTaHOBIJIEHA B KpaliHee JIEBOE MOJIOKEHHE), KOTOPOE BBIOPAHO TAKUM, YTOOBI
MIOTJIONIEHUE B pyOuuu ObUTIO 3aMeTHBIM. B apyrom monoxennn pykostkun OFFSET wacrora
MOJBI BHEIIHETO pe30HaTopa OyAeT CIOBUHYTA W MOXET BBIUTH U3 pe30HaHCa C

COOTBCTCTBYIOIIUM ATOMHBIM IIEPEXOAOM.

I=107 mA, P=61 mW
Mode hops

Rb cell transmission

I B o =

Time

Puc. 4. 3aBHCHMOCTH BBIXOJHOHi MOIIHOCTH Ja3epa Ha BbIxoge u3 RD sadveiikum ot
HANPSKEHMS] HA Tbe30djieMeHTe. Sluelika COIepKUT €CTECTBEHHYIO CMECh HM30TOIIOB ®Rb u
¥Rb. Hanpsokenne MeHsiercs ITUHEHHO €O BpeMeHeM (ITOKa3aH TONBKO OIMH CKIJIOH
MOYJHPYIOIIEro cHurHaia). Tok Jla3epHoro Anoaa He MEHSIETCS.

Cnienyromas ociuiorpamma (Prc.4) cHsta npy OCTOSIHHOM TOKE JIa3e€pHOTO JIHO/A U
JMHEWHO WM3MEHSIOMEMCS CO BPEMEHEM HANpsHKeHWHM Ha mhe3odsneMeHTe. Ocuriorpamma
COOTBETCTBYET TOJIbKO OJHOMY CKJIOHY MOJYJIHPYIOIIEro CUrHaia. AMIUTUTY/Ia CKAHUPOBAHUS
bE303JIeMEHTa BhIOpaHa MakcuManbHOW. Beixomnas momuocte ECDL-7870R mensercs mpu
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CKaHMPOBAHWM JUIMHBI BHEIIHEIO PE30HATOPA HA HECKOJIBKO IPOLEHTOB OT CBOErO CPEIHETO
3HAYEHUSI.

Ha 3anmcanHOM KpHBOM XOpOIIO BHJHBI CKAa4yK{, CBS3aHHBIE C IEPECKOKAMHU MOJ
BHEIIIHETO PE30HATOPA, MEXIY KOTOPBIMHM BBIXOJHAsI YAaCTOTA Jla3epa MEHSAETCS Ha HECKOJBbKO
I'Tu (mmama3zoH, COOTBETCTBYIOIIUIT 00MacTi cBoOOIHO# qucniepeun ECDL).

B oOnacTsax HenmpepblBHOW MNEPECTPOWKH YacTOThl HAOMIOJAOTCS NMHUKH JIMHEHHOTO
norjomenusi, coorsercrByromme Fg=2,3 — F=2,3,4 mepexomam B ®Rb (mormepoBckue
KOHTYpBI HAMMEHbIIEH 1 HanbombIIel ammutynbl) u F=2 — F=1,2,3 B 8Rb (kouTyp cpemmeit
aMIUIMTyb1). JlJ1sl yBeIMueHus pa3Maxa perucTpUpyeMOro CUTHAJIA siYCiKa TOJA0TPEBACTCS JI0
30-40 °C.

Hebonpmoe oTpaykeHre Ha3zaJ OT BBIXOJHOTO OKOILIKa pPyOUIMEBOM slueKU GOpMUpPYET
B HEH CTOAYYIO BOJIHY, YTO MO3BOJISieT HAOIIOAATh PE30HAHCHI HEJIMHEHHOro MOTJIOLIEHUS B
aromax pyouaus (BUIHBI BOJIM3U BEPIIMH MUKOB JIMHEHHOTO TOTJIOIICHHS).

N3meHeHne TOKa MHXEKUUU TPUBOJUT K HM3MEHEHHUIO ONTHYECKOM JUIMHBI
cOOCTBEHHOT'O Pe30HATOpa Ja3epHOTO MO/ BCIECACTBUE U3MEHEHUS MT0Ka3aTes IPeIOMIICHUS
aKTUBHOM cpe/ibl U TEIUIOBOTO PAaCIIMPEHMs] KpUcCTajlia. DTO MNPUHIUIHAIBHO IO3BOJISIET B
ONpEEIEHHOM JHana3oHe CUHXPOHM3UPOBATH JIBUJKEHHWE COOCTBEHHOW U BHELIHEH MO
COCTaBHOIO pE30HATOpa Jiasepa M TEM CaMblM YBEIWYUTh JHANNA30H HENPEPHIBHOM

niepectpoiiku bl BostHEI ECDL-7870R.

<I>=106 mA

~6.8 GHz

Rb cell transmission

Time

Puc. 5. Ilponyckanme s4veiikm ¢ mnapamu RD npu CHHXPOHHOM CKAaHHPOBAHUH
AU(PPaKIMOHHOM pelieTKu U Toka JIJI.

Ha pucynke 5 mnokasan curHan Ha QoTtonpueMHuke 3a RbD sdeiikoit mpu
OJIHOBPEMEHHOM CKaHMPOBAaHUU TOKa JIA3€PHOTO JMOAA U HANpSHKEHUS Ha IbE30RJIEMEHTE.

Pa3max ckaHMpOBaHUS IbE303JIEMEHTA YCTaHaBIMBaeTCs Ha MakcuMmyM (pykositka SCAN
9



HAXOJHUTCS B KpailHEM MpaBOM MoOJIOkeHUH, a pykositka OFFSET — B cpennem), npu 3ToM
aMIUIMTYy/la CKAaHUPOBAHUS TOKA M €ro CpeJHEee 3HAUEHUE ONPEIENICHbI OINBITHBIM ITyTEM [0
IIOJIHOTO MCUE3HOBEHHUS IEPECKOKOB MO/ BO BCEM JIMANla30HE CKAHUPOBAHUSI.

Crnenyer OTMETUTh, YTO U3-3a OINpPENEICHHON 3aJepKKU MbE303JEMEHTa B OTKIMKE Ha
YIPABJISIONIUI CUTHAT TI0 OTHOILICHUIO K TOKY (CTENEeHb 3aJePXKKH 3aBHCUT OT YaCTOThI U
aMILUTMTY/IbI CKAHUPOBAHMS), HE BCET/Ia YAAeTCs MOJIyYUTh OJJHOBPEMEHHO Ha 00OMX CKIIOHAX
YOPABJISIONIEr0 CHUTHAJIA CTPOTO COTJIACOBAHHBIA CIOBUT COOCTBEHHOW W BHEITHEH MO,
[TosTroMy moBezeHHE Ja3epa B OTHOLIEHUM IEPECTPOMKM YaCTOTHI MOXKET OTIMYAThCSA NS

Pa3HBIX CKJIOHOB YIPABJISAIOIIErO CUTHAA.

IOcruposka ECDL -7870R.

Hwxke mnpuBeneHa mnocieqoBaTeNbHOCTh JIEHCTBUM, €CIU BBISIBJICHO, YTO TpeOyeTcs
ITOIFOCTUPOBKA JIa3epa.

1) BcraButh [-00pa3Hblil K04 U3 PEMKOMILUIEKTa B IIUTMIEBOW a3 TOPU30HTAIBHON
ocH TU(PPaKIIMOHHON PEIICTKH.

2) OmnpenenuTh HampaBiieHHE, B KOTOPOM JBIXKCHHE [-00pa3HOTO KIFOYa MPUBOIUT K
YMEHBIIEHUIO IOPOrOBOT0 TOKa. [Ij1sl 3TOro MArko noHa)kXMMarth Ha pblyar BBEpX U BHU3.

3) Ecnu iBmwkeHue ppryara BHU3 (T.€. Ja3€PHBI JIyd, OTPAKEHHBIA OT TUPPAKIIMOHHOM
PELICTKU JIBUKETCSI BBEPX) MPUBOJUT K YMEHBIICHHIO TOPOrOBOr0 TOKA, TO CICIYeT BpallaTh
¢ukcupyromuii BuHT (Puc.l, mo3.5) mo dvacoBoit crpenke. B mpTHBOIONOKHOM ciiydae
GuKCcHpYIOIUNA BUHT CIEAyeT cierka ociadutb. s BpaiieHus (UKCHPYIOLIEro BUHTA
UCIOJIb3YETCSI CPEJHUM IIECTUTPaHHBIM KoY U3 peMKoMmIuiekTa. Kak mpaBuiio, BpaiieHus Ha
HECKOJIBKO I'PayCOB TOCTATOYHO JUISI BOCCTaHOBIICHHS peskuMoB pabotet ECDL-7870R.

4) Tlocne MOCTHKEHHUS MUHHMyMa MOpOra I'eHEpallid YCTAaHOBUTh, €CIIM Tpedyercs,
HEOOXOJMMYIO JUTHHY BOJIHBI TOPU30HTAIBHBIM IOCTUPOBOYHBIM BUHTOM (Puc.1, 1103.6), moctym
K KOTOpPOMY BO3MOXKEH M MpHU 3aKPBITON KpBIIMIKE ONTHYECKOW TrosioBkH. i BpalleHus
TOPU30HTAIBHOTO FOCTUPOBOYHOIO BUHTA MCIIOJIB3YETCSl CaMblil Majblil IIECTUTPAHHbBIN KITIOY

N3 pPCMKOMILICKTA.
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Hpunaoxenue. [IppHuunua bLHbIe 1 MOHTaKHBbIE cxembl UL DC232.
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Oo0mme pexomenaanuu no 3xcniayaranuun ECDL-7870R.

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

2. He HapymaiiTe mocnenoBaTeIbHOCTh BKIIFOUCHHS U BBIKITIOUCHUS JIa3epa.

3. He monmxaiite Temreparypy JIa3epHOTO IHOJA HIDKE TOYKH POCHI, 3TO MOXKET
IIPUBECTU K JAErpajalliy JIa3epHOro amoja. TemmepaTypa J1a3epHOro JUOJAa MOKET ObITh
oneHena u3 TKC (TemmepaTypHbIil KOOPPUIUEHT COIIPOTUBIICHHS) TEPMUCTOPA:

TKC =-4%/°C.

4. Vcnosp3yiiTe ONTHUYECKUH H30JISATOP Ui YCTPAaHEHUS Napa3sUTHBIX OTpPaKEHUM
o0OpaTHO B jasep.

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

AOJDKCH BKIIIOYATHCA MOCIICAHNUM W BBIKIIIOYATHCA IICPBBIM.

Coenynduxanus.

1. JlnvHa BOJTHBI 780.0 am

2. BbIxoaHAag MOIHOCTH

@ 52 mA 16 MBT
@ 72 mA 32 MBT
@ 90 mA 48 mBT
@ 107 mA 61 MBT1
@ 123 mA 74 MBT
3. Jlmama3oH HeNpepBIBHOM MEepecTpOKu
by PZT only S5ITnh
by PZT+LD current >251Tn
4. Jluamna3oH rpy0oil mepecTpoiku + 2 HM
5. Ionsgpuzanus JIMHEWHAs BEpTUKAIbHAs
6. Ily4ok swmanTHYeckuit 5 1.5 Mm?
7. TloporoBblii TOK 33MA
8. Pabouwmii Tox 107 MA
9. BenmuunHa TEPMOCOTIPOTHUBIICHUS 11.5 xOm
10. Pa3Mepbl ONITHYECKOM TOJOBKH 56" 50" 33 Mm>
11. Bec onTHuYeCcKO TOJOBKA 150r
12. Pa3mepsbl Gi10Ka yIipaBJIeHUs 245 200" 55 mm®
13. Bec 6oka ynpaBieHHS 2 kr
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