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PEDEPAT

Humiomuas pabora: 64 crpanun, 41 pucyHkoB, 5 tabnuipl, 15 UCTOUHUKOB, 1
MIPUIIOKEHHE.

Knroueswvie 10864 ®A30BbIN IIYM, CBY-T'EHEPATOP,
OIITODJIEKTPOHHBIMM  T'EHEPATOP, OITUYECKUN  YCUJIUTEJIb,
OJIEKTPOHHBIN YCUJIUTEJID, ITYMBI.

Obvexmamu UCCIe008aHUA ABIAROTCA CBCPXBBICOKOYACTOTHBIC
OITOJICKTPOHHBIC T'CHCPATOPHLI, IPOLHCCC TCHCPAIUU CBCPXBBICOKOYACTOTHBIX
CHUT'HAJIOB, (1)330B]':>II>1 IITYM CBCPXBBICOKOYACTOTHOI'O OIITO3JICKTPOHHOT'O I'CHEpATOpPA.

Llenv pabomwvr — u3ydeHue ocoOeHHOCTEH paboTkl ontodnekTpoHHoro CBY-
reHepaTopa U ero MojenupoBanue B nporpaMMHoM makere VPI Transmission Maker,
aHanu3 (a30BBIX IIYMOB Ha OCHOBE BPEMEHHBIX pealiu3alluii BBIXOJHOTO CHTHAJa
onTodyiekTpoHHoro CBY-reneparopa.

OCHOBHBIM METOJIOM HCCJIEJOBAHUSI SBJSICTCS YHUCJIECHHOE MOJICIMPOBAHUE
curHajgoB ontodyiekTpoHHoro CBUY-renepatopa BO BpeMEHHON 00jacTu ¢
nocneayromum Oypbe aHaATU30M.

B aunnomuoli pabote mpoBeneHo MoaenupoBaHue curHaita CBY-renepatopa,
COCTOSILIETO U3 JIA3€PHOTO JUO0Ja, MOAYJIATOPA, ONTOBOJOKOHHON JIMHUU 3aJCPKKH,
¢oronuona, mnonocoBoro CBY-punbrpa, ONTHYECKOTO WIM  DIIEKTPOHHOIO
yewiutens. llomydeHbl BpeMEHHBIE pealM3alid CHUTHAla JUIMTENbHOCTBIO B
HECKOJIBKO MHUKpoceKyHI. MonenupoBanue ¢azoBoro myma CBY-reneparopa c
MOIIHOCTBIO u3nydeHust 30 MBT ¢ yuéTtom IpoOOBBIX M TEIJIOBBIX IIYMOB MMOKa3ajo,
yro B auamno3one gactor 10° — 10" 'y ¢ ontiueckum yeunureneM (asoBblif uyM Ha
HecKoJIbKO ABbH/I'11 HUXe, YeM C 3JIEKTPOHHBIM YCHIIUTENEM, a B IUANIO30HE YacTOT
10° — 10° I't; OH MPAKTHYECKH HE OTIMYAETCSL.



PODEPAT

HeiruioMuas mpana: 64 craponaki, 41 wMamoHak, 5 TaOmin, 15 KpbIHIIL,
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OIITADJIEKTPOHHBI I'EHEPATAP, AIITBIYHBI VY3MAIHSJIBHIK,
OJIEKTPOHHBI Y3MALIHAJIBHIK, ITYMBI.

A6 ’exmami oacneoasamis 3'syIIsIona 3BBINIBBICOKAYACTOTHBIS
OMNTa’JICKTPOHHBIA Y3MAaIHAJIbHIKI, TpamdC TEeHepallbli 3BBIIIBBICOKAYaCTOTHBIX
cirHanay, ¢a30BbI IIIYM 3BBIIIBBICOKAYACTOTHBIX ONTAdJICKTPOHHBIX Y3MAIHIIbHIKAY.

Mbma npaysr — BbIByudHHe acaOmiBacugy onTa’iiekTpoHHara 3BY-
y3MalHsAJIbHIKA 1 Aro MajadiipaBaHHe Y mnparpamubiM mnakerie VPI Transmission
Maker, ananmiz ¢a3zaBpiX WIYMOY Ha MaJCTaBe YacaBbIX piali3alblii BbIXaJHOTA
cirHany onrasnekrponnara 3BY-reneparapa.

ACHOVHBIM MeTaJlaM JacjielaBaHHA 3'sysellia JiikaBae MaJdJIsiBaHHE CirHaiay
ontadiekTpoHHara 3BY-reneparapa ¥ uacoBaii BoOjacii 3 HacTynHbiM Dyp'e
aHaji3am.

VY npimiioMHal npanel mpaBea3eHHa MaadiiaBaHHe cirHany 3BY-reneparopa, ski
CKJIajiaelliia 3 JlazepHara Apléna, MOJIYyJATOpa, ONTaBaJlaKOHHAW JIiHIl 3aTPBIMKI,
dboranpi€na, mosocoBoro  3BY-¢dinpTpa, anThiuHara  abo  2JIEKTPOHHAra
Yy3MalHsIbHIKA. BbUll aTpbIMaHbl YacoBBIS pIaji3allbli CITHANYy Mpalsariacuoo Y
HEKaJbKi MiKpacekyHa. Mampnsapanne (QazaBara mymy 3BY-renepatapa 3
MaryTHacuioo BeipaMenbBaHHS 30 MBT 3 ynikam mpoTaBbIX 1 IEIUIaBBIX IIYMOY
MakKasajga, WTo y JbIANAa30HY 4YacTOT 10° — 10" T'q 3 anTbrdHBIM y3MaIHsJIbHIKaM
¢azasel myM Ha Hekanbki ABH / '] HIKAH, YbIM 3 3JIEKTPOHHBIM y3MallHSAJIbHIKAM, a
¥ mesimasony gactor 10° - 10° 'y éH mpakThIYHA HE aapo3HiBaeIa.
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The objects of study are optoelectronic microwave generator, the generation of
microwave signals, phase noise optoelectronic microwave generator.

Purpose of work - study the features of the work of an optoelectronic microwave
generator and its modeling in software package VPI Transmission Maker, analysis of
phase noise on the basis of time implementations output signal optoelectronic
microwave generator.

The main research method is the numerical simulation of signals of an
optoelectronic microwave generator in the time domain, followed by Fourier
analysis.

In diploma work carried out modeling signal of microwave generator consisting
of a laser diode, a modulator, a fiber optic delay line, photodiode, microwave
bandpass filter, optical or electronic amplifier. Were obtained timing of realization of
the signal duration of a few microseconds. Simulation phase noise of microwave
generator with a radiated power of 30 mW with considering the shot and thermal
noise has shown that in the range of frequencies 10° — 10'° Hz phase noise with
optical amplifier on a few dBc / Hz is lower than with an electronic amplifier, and in
the range of frequency 10° — 10° Hz it is virtually identical.



