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Oo6cyxmatorcst pesynbraThl rpanta POOU 14-29-0812014-opu_wm (2014-2016) “CpaBHUTETBHBII
aHAIN3 M ONTUMH3ALUS ONTHYECKUX IEpeKtouaresied U MOIYJIATOPOB Uil paauo(GOTOHUKH Ha
OCHOBE JJIEKTPOONTHYECKUX mojimMepoB” . Llens mpoekra PODU - Ha OCHOBE METOJIOB YHCIEHHOTO
MO/ISTUPOBAHUS BBIOPATh KOHCTPYKITUU AJICKTPOONTHUUYECKHX MOJIYISATOPOB M ONTHMHU3UPOBATH UX
rapameTpsl 1M0J] BO3MOKHOCTH OT€YECTBEHHBIX MAaTEPHATIOB M TEXHOJIOTH.

B xoje BBINIOJIHEHHS MPOEKTa MCCIENIOBAHO BIHSIHUAE PA3UYHBIX (aKTOPOB, BIUSIOMKUX HA paboTy
cBepxBbicokoyactotHoro (CBY) anekrpoontuueckoro (90) MomysisTopa Ha OCHOBE I'peOCHYATHIX
MOJMMEPHBIX BOJIHOBOJIOB, CIIOCOOHBIX MPOIMYCKaTh OOJBIINE YPOBHH ONTHYECKOH MOUIHOCTH (110
100 mBT). [Toka3zaHo, 4To [UIT KOPPEKTHOTO pacuyera XapakTepucTuk DO MOAyIATOpa HEOOXOIUMO
yuutbiBaTh mucnepcuro  CBUY  BomHBI, a Takke BIUSHHE HEOAHOPOJHOCTH  IIOJIMHTA
ANEKTPOOINTHYECKOIO TOJIUMEPA JIEKTPOJAHONW CTPYKTYPOU MOIYJIATOpA. BBINOJHEHB! YHCIECHHBIE
pacyeTsl U MPOBEJCHA ONTHMH3ANMS AJIEKTPOOITHICCKUX MOIYIITOpoB Maxa-llennepa Ha ocHOBe
MHOromMoi0Bo# uHTepdepeniun (MMI) u cBs3aHHBIX BOJIHOBOIOB (cM. Dwur.1).

Uucnennplii ananu3z CBY monynstopoB Oeryiieil BOJIHBI BBIIOJHEH C Y4€TOM HEOJIHOPOJHOCTH
MIOJIMHIA, BKJIAJAa YACTOTHOM JUCHEPCHM CBOWCTB MOJUMEPOB M KOHEYHOM IPOBOJMMOCTH
ANMEKTPOJIOB MoOKa3ano (cM. Pwur.2), 4ro MpUMEHEHHE JOTOJHUTEIBHBIX HM30JIMPYIOLIMX IOJOCOK
(ocobenno u3 High-k marepuanoB ¢ BBICOKOH IUAICKTPUYECKOIN MPOHHIIAEMOCTBIO, HAIIPUMED H3
MgO) no3BosisieT 3HaYUTENBHO (10 2.8 pa3) CHU3KUTH YNPABISIONIEEe HAMPSHKEHHE TI0 CPABHEHHUIO CO
CIly4aeM aHAJOTHMYHOTO 3JIEKTPOONTHYECKOTO MOAYISATOPA, HO 0Oe3 JOTOJHHUTENBHBIX IOJIOCOK M3
High-K muanexrpuxka.

CHuxeHue YHpaBIsOLIEro HampsbkeHus nojaumepHbix CBY monynsTopoB mpH HCIOJIB30BAHUU
M30JIMPYIOIINX JUIIEKTPUYECKUX IIOJOCOK € BBICOKOW AMDIEKTPUYECKOW IPOHUIIAEMOCTBIO
MPOUCXOIUT Ojaromaps IBYM B3aUMOJONOJHSIOMUM dddekram: a) CMelieHrne MaKCuMyma
AJIEKTPUYECKOT0 TOJsi B 00JacTh TI'peOeHYaToro BOJIHOBOJA B IIPOLIECCE IOJIMHIA TMOJUMEpa
YIOPaBISAIOMUMMU  3JIEKTPOJAaMU  MOJYJATOpa. OTO oOecrneynBaeT MaKCUMalbHOE 3HAYCHHE
AJIEKTPOOINTUYECKOT0 KOd(pduIueHTa B 00J1aCTH pacnpoOCTPaHEHUsI ONTHUYECKONH MOJIbI TpeOeHYaToro
OINITHYECKOTO BOJHOBOJA M, TEM CaMbIM, CHIXKAET (110 MOJIyTOpa pa3) yHnpaBJIsioliee HAMPSHKEHHE 110
CPaBHEHHUIO CO CIIy4aeM CTaHIAPTHOTO MOJIYJISATOPAa Ha TOM JKE JICKTPOONTHYECKOM MOJHuMepe. 0)
CHuxenue ckopoctd CBY BoNHBI ¢ MOMOLIBIO CJIOEB C BBICOKOW JUAJIEKTPUUYECKONW MOCTOSIHHOM
MI03BOJISIET TOOUTHCS HAWTYUIIEro COrNIaCOBAaHUS C IPYIIIOBOM CKOPOCTHIO BOJIHOBOJAHOM ONTUYECKON
MO/Ibl, PACIIPOCTPAHSIONIEHCS B MOIYJISITOPE, UTO MPUBOJAUT K PACHIMPEHUIO paboyeil MOJ0Ckl 4acTOT
MOyJISATOPA.

Pe3ynbrarhl, mosiydeHHbIE B XOJE BBIIOJHEHUS IPOEKTA, OTKPBHIBAIOT HOBBIE BO3MOXKHOCTH IS
CHIDKEHUSI YIPABIIAIOIIUX HANPSDKEHUH 3JEKTPOONTHUECKUX MOAYIATOPOB 10 YpOBHS mopsaka 1
BosibTa (0coOeHHO Ha dvactotax mopsaka 100 I'Tm), 9To MOXKET NPUBECTH K KayeCTBEHHBIM
U3MEHEHUSIM B JJIEKTPOHHOM OOpaMJIEHHMH CUCTEM DPAaTuO(POTOHHKH, T.K. MO3BOJIUT HCIIOJIb30BATh
HU3KOBOJIbTHBIE AeKTpoHHBIE CBY kKoMmoHeHTHI, Oosee sHeprodp@exTuBHBICE W ACIICBBIE U IO
CPaBHEHMIO C TEMH, UTO MPUMEHSIOTCS B HACTOSAIIEE BpEMS.
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@ur. 1. DIeKTpoONTHYECKUI MOAYISITOP € MOJOCKAMH W3 M30JIMPYIOIIETO Marepuaja C BBICOKOM
nqudIekTpudeckoit nponunaemocteio (High-k dielectric). (a) Tlomepeunas cTpykrypa MOIyssTopa;
(b) O6mwMit BUA MOIYISATOPA HAa CBA3AHHBIX BOJHOBOJAX (BHI cBepxy); OOIIMA BUI MOIY/ISATOPA Ha
ocaoBe MMI: Bux cBepxy (C) u Bua causy (d).
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®ur. 2. CpaBHUTEIIBHBINM aHATHU3 TTOJUMEPHBIX JJICKTPOONTHYECKUX MOIY/ISTOPOB C MPUMEHCHHUEM
U30JIMPYIONINX UIIECKTPHUCCKAX BCTABOK C BHICOKOU AMAICKTpUUECKO# mporuiaeMocThio (MgO) u
0e3 mux (MgO 3amenen Ha mnokpoBHbIH ciaoi UVI1S5LV). (a) 3aBHCHMOCTH TMOJIYBOJHOBOIO
HanpsokeHust Vp kKak GyHkinus yactorsl CBY BOSHBI 711 Pa3IUyYHBIX CTPYKTYP U JUTHHBI JIEKTPO/IOB.
Touka “Experiment” cooTBeTcTByeT AaHHBIM 3Kcrepumenta [cm. B. Li, J. Vemagiri, R. Dinu, J.
Lightwave Technol. 27 (2009) 606—611], a Touku, oT™Me4YeHHbIE KaK “EXP”, COOTBETCTBYIOT HAIIMM
pacueraM 3TOH CTPYKTYphI B MIUpOKOM dyactoTHoM uHTepBase. (b) CooTHourenue 3¢ GeKTHBHOCTEH,
OmpezieNiieMoe  KaKk ~ OTHONICHHE  MOJIyBOJHOBBIX — HANPSHKEHWHA  JIBYX  THIIOB  CTPYKTYP
Vp[UV15LV]/Vp[MgO] mist pa3HBIX JUTHH 3JIEKTPOIOB H padounx dactot. hy =0.5 mxm, h =1.6 Mkm.
Pacuer ¢ momorpro BeamProp from Rsoft/Synopsysu CST MW STUDIO.



