MHMUHUCTEPCTBO OBPA3OBAHUS PECITYBJ/INKHU BEJAPYCb
BEJIOPYCCKHUM T'OCYJIAPCTBEHHBIIA YHUBEPCUTET
®AKYJIBTET PATUO®U3UKHA U KOMIIBIOTEPHBIX TEXHOJIOT UM

Kagenpa resexkoMmyHuKauui ¥ HHGOPMALMOHHBIX TEXHOJIOT Ui

CTEITAHIOK Anuca MakcuMmoBHaA

NCCJEIOBAHUE TEPMONAJIEKTPOOIITUYECKHUX
XAPAKTEPUCTHUK MUHUATIOPHBIX JIABEPHBIX JUOIHBIX
MOIYJIEN C PACIIPEJIEJIEHHON OBPATHOM CBS3bIO U
HHTEI'PUPOBAHHBIM TEPMODSJIEKTPOOXJIAJIMTEJIEM

AHHOTAIMs K TUILIOMHON pabote

Hay4unpIil pyKOBOIUTENB — CTAPILINAN PENOIABATEID
A.JI. TpyxaHoBu4

Mumnck, 2024



PE®OEPAT
Jumomuas padora: 49 c., 16 puc., 2 Tabm., 15 ucTouHUKOB
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OOBEKT HCCICOBAaHUS — MUHHUATIOPHBIM JTa3€pHBIA JAHOTHBIA MOIYIh C
pacmpezieieHHOW O0OpaTHOM CBSI3bI0 M MHTETPUPOBAHHBIM TEPMOIJIEKTPUUECKUM
OXJIaIUTEIIEM.

Llenp pabOThI — OIIpeesIeHNE BIUSAHMS PEKUMOB padoThI aemMeHTa llenbThe
Ha ONTUYECKYID MOIIHOCTh JIA3€pPHOTO H3JIY4YEHHUS BBOJMMOIO B OINTHYECKOE
BOJIOKHO.

B 1mporiecce BbINOMHEHUS AWIUIOMHOM paboThl ObLIa OCYIIECTBICHA
onTuyeckas cOOpKa JIa3epHOro JUOJHOTO MOAYJISl U KOPPEKTHOE MOAKIIOYEHUE Er0
K UCTOYHUKY MUTaHUs. 3aTeM OblIa MPOTECTUPOBAaHA padOTa Ja3epHOr0 AUOTHOTO
MOAYJS TpPH MalbIX padOuMX TOKaX, ONpeIesieHa MaKCHUMallbHas BbIXOJHAs
ONTHYECKAsi MOIIHOCTb.

bbun  mM3MepeHbl BOJIBT-aMIIEPHBIE M BaTT-AMIIEPHBIE XAPAKTEPUCTUKU
HCCIIEyeMOTO MOyl B ABYX pexkumax: 0e3 BkitoueHus TOO u ¢ BKIIOUCHUEM
T30. Takxe Obula McciaeaOBaHa CTaOMIBHOCTH Ja3epa (3aBUCUMOCTh BBIXOJIHOM
MOIIIHOCTA OT BPEMEHU padoOThl) B BBIICHA3BAaHHBIX peXuMax. bbuia mM3mepeHa
CIIEKTpAJIbHAS XapaKTEPUCTHKA Ja3epa Mpu BKItoYeHHOM TOO0.

AHanu3 MOJy4YeHHBIX JAaHHBIX MokKa3aji, uro TOO paboTaer B MCIPaBHOM
pexXuMe, pe3ysbTaTbl paOOThl MOCTYKUIU JUIsl BKIIOUYEHHUS B JOKYMEHTALUIO
ucciaenyeMoro oOBeKTa, a TakKe 3aJOKWIM OCHOBY I JaldbHEHIIMX
UCCJIEI0BAHUM MPAKTUYECKOW HANIPABJIECHHOCTH B 3TOM HaIlPaBJICHUH.
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AOG’eKT JacienBaHHS — MIHISIIOPHBI JIa3epHBI  JBIEIHBI MOJAYJIb 3
pa3MepkaBaHal aaBapOTHAMl CyBS33I0 1 IHTITPaBaHBIM TIPMANICKTPHIYHBIM
axJa/pKaabHIKaM.

MbTta paboTsl — BhI3HAUYZHHE YIUIBIBY p3XKbIMay padoThl 3nemeHTa llenbipe
Ha anThIYHYIO MAaryTHacllb Ja3epHara BbIIPAMEHbBAaHHA, sSKO€ VYBOA3ILILA ¥
anThIYHAE BaJIAKHO.

VY mpanpce BbIKaHaHHS JIBIIJIOMHAN paOOThl ObLa 3/13€HCHEHA anThluHAs
300pKa JlazepHara JiplelHara MoJyJis 1 Kapp3KTHAE MaJKIIOUdHHE ST0 1a KPBIHILBI
ANEKTpbIYHACH]. 3aTbIM ObUIA MpaT3CTaBaHa paboTa Jia3epHara JibleiHara MoJyJis
Ipbl MaJlbIX MPAlOYHBIX TOKAaX, BbI3HaYaHa MaKCIMajibHas BbIXaJHas anThlYyHas
MaryTHacllb.

BbL11 BBIMEpaHbl BOJIBT-AMIIEPHBIS 1 BAT-aMIIEPHBIS XapaKTapbICThIKI MO,
AK1 JlacieBaycs, y JBYX paKbIMax: 0e3 yKIoudHHS TOA 1 3 ykimousHHeM TOA.
Takcama OblIa jgacienaBaHa CTaOlIbHACIL Jlazepa (3aJIeKHACIh BbIXaJHOU
MaryTHacii aj 4dacy paOoTbl) y BBIIIPKHHA3BAaHbIX pPIKbIMax. bblna BeIMepaHa
CIIEKTPAJIbHAS XapaKTapbICTBIKA Ja3epa Mpbl YKI0YaHbIM TOA.

AHani3 aTpbIMaHbIX JAA3€HBIX Makazay, mro TOA mpamye ¥ copayHbIM
PKbIME, BBIHIKI PabOThI MACTYKbUIl IJIsl YKIIOUIHHS Y JaKyMEHTAIpll0 a0’ eKTa
JacieiBaHHs, a Takcama 3aKJiajl TPYHT JUJIs JaJIeUIIbIX AaciIeIBAHHSY MPaKThIYHAM
CKIpaBaHACIIl ¥ T3ThIM HaIllPaMKy.



ABSTRACT
Thesis: 49 pag., 16 draw., 2 tabl., 15 sources

LASER DIODE MODULE, THERMOELECTRIC COOLER,
TEMPERATURE DEPENDANCE, COMPACT CASE

The object of research is a miniature laser diode module with distributed
feedback and an integrated thermoelectric cooler.

Objective — to determine the influence of the operating modes of the Peltier
element on the optical power input into optical fiber.

During the thesis, the optical assembly of the laser diode module was
performed and it was connected to the power source correctly. Then the laser diode
module was tested at low operating currents, and the maximum output optical power
was determined

The current-voltage and power characteristics of the module were measured
in two modes: without turning on the TEC and with turning on the TEC. The laser
stability (dependence of output power on operating time) in the above-mentioned
modes was also studied. The spectral characteristics of the laser were measured with
the TEC turned on.

Analysis of the data obtained showed that the TEC is working properly, the
results of the work are to be included in the documentation of the laser diode module.
Obtained data is to be used for further practical research.



