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OBIIAA XAPAKTEPUCTHUKA PABOTbI

Marucrepckas auccepranus 60 c., 23 puc., 1 Tadm., 35 UCTOYHUKOB.

SIIMTAKCHUAJBHBIM KPEMHUM, MOH BOJOPOJIA, OFPABOTKA B
BOJIOPOJHOM IIJIABME, KOMBUHAIIMOHHOE PACCESHHUE CBETA,
CKAHUNPYIOIIAA 30HAOBAS MUKPOCKOIIMA, BOJOPOAHBIE ITY3bIPU

Lenp pab®oThl: UCClEOBaHUE AIIEKTPOPHUIUUECKUX U ONTHUYECKHX CBOWCTB

T'MAPOTrCHU3NPOBAHHOI'O KPEMHHA ITOCJIC JOIIOJITHUTCIBbHBIX TCPMHUYCCKUX O6pa6OTOK.

Metoasl  uccienoBaHUS:  METOJ  BOJbT-GapaaHbIX  XapaKTEPHUCTUK,
KOMOMHALIMOHHOE pacCesiHUE CBETa, YETHIPEX30HAOBBIM METOA  HM3MEPEHUs

yIIeTBHOTO CONMPOTHUBIICHUS, CKAHUPYIOIIAsl 30HA0Bast MUKPOCKOTIHSL.
OOBEKT HcCcleI0BaHus: SIUTAKCUAIBHBIM KpeMHUH (S1).

B kpemHumu, o0paboTaHHOM B BOJOPOJHON TMJja3Me U HMIUIAHTUPOBAHHOM
pPa3IMYHBIMM ~ KOHIICHTPALMUSIMU  HHU3KODPHEPIeTHMYECKUX  IMPOTOHOB,  TMOCIE
JIONOIHUTENBHOM TepMoobpaboTku (275°C, 20 MuH) HabmoxaeTcs GOPMHUPOBAHHIE
IUIATENET — MUKPOCKOIIMYECKUX aCCOLMALIMK BOAOPOJA C AaTOMAMU KPEMHHUSL.

YcTaHoBieHO, 4TO Tociie 00pabOoTKU B IJI1a3Me HaOJI0Iat0TCsl KOMOMHAIMOHHBIE
nostocsl mpu 2095 1 2129 cm™', cBsI3aHHbBIE ¢ paccesHUeM Ha KoneGaHusx cesiseil Si-H
u Si-H, coorBerctBenno, ITocmemyromas tepmoobpaborka (275°C) mpuBOAMT K
MOSIBJICHUIO TOJIOCHl KOJEOaHUil CBOOOJHOTO MOJIEKYJSPHOTO BOJOpPOAA 4YaCTOTOM
4153 em™.

W3 ananmu3a [NaHHBIX CKAaHMUPYIOIMIEW 30HIOBOM MHKPOCKOMUHU MOKA3aHO, YTO
JOTIOJTHUTENbHAsT TEPMOOOPaOOTKA MPUBOJUT K 00pa30BaHUIO MOJOCTEN CO CPEeAHUM
pasmMepoM 115 HM ¥ MOBEpPXHOCTHOH IUIOTHOCTBIO 1,710 cM-2, 3amONHEHHBIX

MOJICKYJISIPHBIM BOJOPOAOM.



AI'YJIBHAS XAPAKTAPBICTBIKA PABOTHBI

Maricrapckas asicepranpis 60 c., 23 peic., 1 Tabn., 35 KpbIHiL.

SINITAKCISJIBHBI KPOMHIN, IEH BAJIAPOIY, AIIPALIOYKA V
BAJTIAPOJTHAM IIIABME, KAMBIHAIIBIMHAE PACCEMBAHHE CBATIJIA,
CKAHABAJIbHA S 30HJABAS MIKPACKAIILS, BAIJAPOJHBIS BYPBAJIKI

Mbara mpariel: gaciaeaBaHHE AJIEKTpadi3iuHbIX 1 aNThIYHBIX YJIACIiBaCIY

riipareHizaBaHara KpaMHis aclis JalaTKOBBIX TAPMIYHBIX anparoBax.

Metanpl  nmacienaBaHHSA: — MeTaag  BOJNBT-(hapaJHbIX  XapaKTapbICTHIK,
KaMOiHaIpIiHae pacceiBaHHE CBATIA, YETBHIPEX30HIOBBIA METaa BBIMSPIHHSA

YyA3enpHal CympalliBy, CKaHaBaJIbHAs 30H/IaBasi MIKpacKarisi.
AO'eKT macnegaBaHHS: dMITAKCISUTLHBI KpIMHIH (Si).

VY KpaMHIi, ampainaBaHbIM ¥ BaJapoJiHail Iia3Me 1 IMIUTaHTaBajll PO3HBIMI
KaHIHTPAIBIIMI HI3KadHEPTETHIYHBIX TIPATOHAY, MacIsl aJaTKOBal TapMaarparoyki
(275°C, 20 min) Hasipaenua ¢papMipaBaHHe IIaTENET - MIKPACKAIIYHbLIX acallbIsSIbIi
BaJapojay 3 aTamami Kp3MHIO.

YcranoyneHa, mTo Macis ampanoyki ¥ TurazMe Hasziparoia KamOiHAIbIHbIS
nanace! mpsl 2095 1 2129 oM™, 3Bsi3aHbIs 3 pacceiiBaHHeM Ha BaraHHsX cyBsi3sy Si-H i
Si-H, angmaBenna. Hacrymuas topmaanpamoyka (275°C) npelBo3ils aa 3'SyIIeHHS
1anachl BaraHHsy BOJIbHATA MAIEKyJIApHATa Bafapo1y yactaToi 4153 cm™.

3 aHamizy JaJ3€HBIX CKaHIpylOdail 30HJaBail MIKpacKamii IaKa3aHa, IITO
TafaTKoOBas TIpPMaamparioyka NpBIBOA3ING Ja aayKaibll MapaxXHIiH 3 CAPIIHIM
mamepam 115 HM 1 maBspxoyHail mrusueHacio 1,7:-10° cM”, 3amoyHeHbIX

MaJIEKyJIIpHal BagapoIaM.



GENERAL DESCRIPTION OF WORK

Master's dissertation 60 p., 23 fig., 1 tables, 35 sources.

EPITAXIAL SILICON, HYDROGEN ION, PROCESSE IN HYDROGEN
PLASMA, RAMAN SCATTERING OF LIGHT, SCANNING PROBE
MICROSCOPY, HYDROGEN BUBBLES

Objective: investigation of the electrophysical and optical properties of

epitaxial silicon after additional heat treatments.

Methods: method of volt-farad characteristics, Raman scattering of light, four-

probe method for measuring resistivity, scanning probe microscopy.
The object of study: epitaxial silicon (Si).

In silicon which was treated in a hydrogen plasma and implanted with various
concentrations of low-energy protons, after additional heat treatment (275°C, 20
min), formation of a plateau-microscopic association of hydrogen with silicon atoms
is observed.

It has been established that after processing in the plasma, combinational
bands at 2095 and 2129 cm™ are observed, which are associated with scattering by
vibrations of Si-H and Si-H, bonds, respectively. Subsequent heat treatment (275 °
C) results in the appearance of a vibrational band of free molecular hydrogen at a
frequency of 4153 cm™.

From the analysis of the scanning probe microscopy data it was showed that
additional heat treatment leads to the formation of cavities with an average size of
115 nm and a surface density of 1-7.10° cm™ filled with molecular hydrogen.



