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PEOEPAT

Huninomuas pabora: 61 ctpanuna, 39 pucyHkoB (cxeMmsbl, rpaduku, Gorto-
CHHUMKH), 2 Tabauipl, 40 HCTOYHHUKOB.

Knioueswvie cnosa: HUTPUJI KPEMHUS, CTPYKTYPHI SiN,/Si, METO/I
XVUMHNYECKOI'O OCAXJIEHW S N3 'A30BOI DA3BI,
TEPMOOBPABOTKA, HAHOKPUCTAJIJIBI KPEMHMN I,
OOTOJIIOMUHECLEHII .

Obvexmom uccnedosanus - CTpykTypsl Bujaa SiN,/Si ¢ pazmuyHbIM cojep-
KaHUEM KPEMHHUS B CpPaBHCHHH CO CTCXHOMETPHUEH B HHUTPHIHOM CIIOE,
MOJIYYCHHBIE METOJIOM T'a30()a3HOT0 XUMHUYECKOTO OCAXKICHHS.

Llenv pabomul - uccaeaoBaHUE CTPYKTYPhl M ONTHUYECKUX CBOMCTB MOIY-
YEHHBIX JUICKTPUYECKUX CJIIOEB HECTEXHMOMETPUUYECKOTO HHUTPHUJIA KPEMHHS U
MOUCK KJII0UEBBIX (haKTOPOB, oOecreunBaromux 3hPEeKTUBHYIO JTIOMUHECIICHITUIO.

MeToioM MMJIa3MEHHO-aCCUCTUPOBAHHOIO XUMHMUYECKOTO OCAXKJIEHUs U3 Ta-
30BOM (pa3bl HM3TOTOBJICHBI IJIEHKH HUTpUAA KpeMHUs Ha KpemMHuu SiN,/Si pas-
JUYHOTO CTEXMOMETPHYECKOro coctaBa. [IpoBeseHbl TepMUYECKHE OTKUTH B MH-
tepBaie Temneparyp 800 — 1200 °C B cpene azora. Merogamu PezepdopaoBckoro
00paTHOTrO paccesiHusl, CIEKTPOCKONMMN KOMOMHAIIMOHHOTO PacCesiHUus CBETa, Mpo-
CBEUMBAIOIIEH 3JIEKTPOHHOM MHMKPOCKONMHMH W (POTOITIOMUHECLEHIIMH HW3YUYEHBI
pacnpeiesieHue 3JeMEHTOB Mo riyOrHe U (a30Bble MPEBPALICHUS B BhIPAICHHBIX
IJIEHKaX HUTpUIa KpeMHus. B mporecce TepmMooOpaboTOK MPOUCXOIUT 00pa3oBa-
HUE W KpUCTauIM3auus amopHBIX Ki1acTepoB kpemHHus. OOHapyx eHO, 4TO B CO-
CTaB HUTPUAHBIX CJIOEB BXOJUT BOJOPOJ, KOTOPBIA HCHApAETCs IOCIE BBICOKO-
TemriepaTypHoil o0padotku. [locie omxura npu temmnepatype 900 °C HaumHaer
MPOSABIIATHCS (PoToNtOMUHEcHeHLUs, TpunucbkiBaemas JI oT KpeMHUEBBIX HAHOK-
nactepoB 1 @JI ¢ yuactueM 1ePeKTOB B HUTPUIHOM IJIeHKE. M3roToBIeHsl TECTO-
Bble cTpYKTYphl ITO/SIN,/Si-n/Al nis u3mepeHus: BOJNbT-aMIIEPHBIX XapaKTepu-
CTHK M 3JIeKTpontoMuHecueHund. O6HapyxeHa (GOoTOUyBCTBUTEIBHOCTD MOTYYEH-
HBIX CTPYKTYp, KOTOpas NajaeT ¢ pOCTOM TEMIIEPaTyphl.



PO®EPAT

Heimnomuas mpama: 61 craponka, 39 wmamtonkay (cxembl, rpadiki,
dbotaznpiMKi), 2 Tabminkl, 40 KpBIHIL.

Knrouaswvis cnosvr: HITPBIJ] KP3MHII9, CTPYKTYVYPBI SiN,/Si, MEUTAJI
XIMIHHAT'A ACAJIDDKOHHA 3 TTASABAU ®DA3BI, TOPMAAIIPAILIOYKA,
HAHAKPBIIITAJIBI KPOMHIKO, ®OTAJIFOMIHECLIDHIIBIA.

A6’ ’exmam dacnedsanns 3’ AYISIONIA CTPYKTYPHI BRITISALY SiN,/S1 3 po3HbIM
yTphIMaHHEM KpP3MHIs ¥ TapayHaHHI ca CTAIXIIMETPBISH § HITPBIIHBIM ILIACIIE,
aTpbIMaHbIs METaJaM XiMiuyHara acaj»kdHHS 3 Ta3aBail (ha3bl.

Mbsma npayvl - nacienaBaHHE CTPYKTYpbl 1 aANTBIYHBIX YJacliBacLsy
aTPbIMAHBIX JABIAIEKTPBIYHBIX CIAEY HECTIXISIMETPbIYHATa HITPBIAY KPIMHIIO 1
MOIIYK  KJIouyaBblX  (akrapay,  skis  3abscneuBaiollb  3(QEKTHIYHYIO
JFOMIHECIPHIIBIIO.

Meragam mnia3MeHHa-acicTaBaHara XiMidHara acaJkKdHHsS 3 ra3aBail (a3l
BbIpaOJeHbl IJIEHKI HITPBIAY Kp3MHII0O Ha KpaMHito SiN,/Si  po3Hara
CTOXIIMETpbIuHara ckiany. [IpaBea3eHbl TIPMIUHBISA anpanoyki ¥ I1HTIpBaje
mMmieparyp 800 - 1200 °C y acsapoaa3i azoty. Metagami Pazepdopnayckara
3BapoTHAara pacceilBaHHs, CHEKTpackarii KamOiHalbliHara pacceiBaHHS CBATIA,
mpacBeyBaroyall dJIEKTPOHHAM MIKpackamil 1 (OTaTOMIHECUIHIbII BBIBYYaHbI
pa3MepKaBaHHE 3JIeMEHTay ma TIbIOiHI 1 (a3aBbls mepaTBap IHHI ¥ BhIpAIIYaHBIX
IJIacTax HITPBIAY KPAMHIIO. Y Tparpce TopMaanpaioBak agobiBaeliia Y3HIKHEHHE 1
KpBIIITai3anblsl aMmopdHBIX Kiactapay KpaMmHi0. Beisynena, mro ¥ ckiaf
HITPBIAHBIX ~ chnady  yBaxoA3illb  BaJapoid,  SKI  BbIapaenia  nacis
BbICOKaTAIMIEparypHail anpanoyki. [Tacns Tapmaanpanoyki npel Tamneparypst 900
°C mnayplHae mpasyndnua (oTaaloMIHECIPHIbIA, skasg mpsimicBaeiua OJI an
KpaMsaHEBBIX HaHakiactapay 1 ®JI 3 ymzenam gddexray y HITpbIIHAN TUIEHIIBL.
Boipabnensr TactaBbis cTpykTypbl [TO/SiN,/Si-n/Al nns BBIMApPIHHSA BOJIBT-
aMIEPHBIX XapaKTapbICTHIK 1 AIEKTPATFOMIHECIIHIIBII. Brisiynena
dboTaaauyBaIbHACHh aTPHIMAHBIX CTPYKTYP, Kas Majae 3 pocTaM TAIMIEPaTyphl.



ABSTRACT

Thesis: 61 pages, 39 figures (diagrams, graphs, pictures), 2 tables, 40
references.

Keywords: SILICON NITRIDE, STRUCTURE SiN,/Si, CHEMICAL
VAPOR DEPOSITION, THERMAL PROCESSING, SILICON
NANOCRYSTALS, PHOTOLUMINESCENCE

Object of study 1s the structure SiN,/Si with varying silicon content
compared with the stoichiometry in the nitride layer obtained by chemical vapor
deposition.

Purpose - study of the structure and optical properties of the obtained
dielectric layers of nonstoichiometric silicon nitride and search the key factors to
ensure efficient luminescence.

Silicon-rich silicon nitride films with different stoichiometric composition
were fabricated by plasma-enhanced chemical vapor deposition followed by high
temperature annealing in temperature range 800 — 1200 °C. Phase transformations
in the nitride films were studied by Rutherford backscattering spectrometry,
Raman spectroscopy, transmission electron microscopy and photoluminescence.
Hydrogen is found in nitride layers composition. Hydrogen evaporates after the
high temperature treatment. After annealing at 800 °C amorphous silicon
nanoclusters are formed in a silicon nitride film, at the same time a visible
photoluminescence is registered. The origin of the observed photoluminescence is
discussed. In order to investigate current-voltage characteristics and
electroluminescence, light-emitting test structures ITO/SiN,/Si-n/Al have been
fabricated. Photosensitivity of the resulting structures obtained, which decreases
with increasing temperature.



