O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0412U001138
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 24-01-2012

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Hlentok Ipynna OnexkcangpiBHa

2. Shelyuk Irina Oleksandrivna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: kanguzaar Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi creniaIbHOCTI: 02.00.21

Ha3zBa HayKoBOIi CcIeniajJIbHOCTI: Ximia TBepzoro Tizna

T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
Jara 3axucTy: 09-12-2011

CreniaJbHICTh 32 OCBiTOO: 8.010103

Micue po6oTH 3400yBaya: )Kuromupchbkuii 6a30suii hapmaneBrnyHumii kosemx im. I.C. [Ipotacesuya
Kopg, 3a €IPIIOY: 02011261

Micue3Haxoa KeHHS: 10005, m. JKuromup, ByJ1. UepHsXiBChKOro, 99
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHiCTEPCTBO OXOPOHU 340POB'st YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CIeNiaJai30BaHOi BY€HOI pazu): K 20.051.03
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: THCTUTYT (i3vKK HAMiBMPOBiTHUKIB iMeHi B.€.JlamkapboBa
HAH Ykpainu

Kopg 3a €IPIIOY: 05416952

Micue3HaxoaKeHHS: nip. Hayku 41, 03028, M. KuiB-28

dopma By1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX pyOpHK: 31.15.01

Tema gucepranii:
1. Baemoqis apceHifiB i cTu6iniB ramio Ta iHio 3 BogHUMY po3dynHamu H202-HBr-po3unHHUK.

2. Interaction of gallium and indium arsenides and antimonides with aqueous solutions of H202-HBr-solvent.

Pedepar:

1. Po6oTa mpucBsiyeHa NOCaimkKeHHIO XiMiuHOi B3aeMoiii MOHOKpHUCTaliB GaAs, HEJIeroBaHOTO i JieroBaHOro InAs,
GasSb Tta InSb 3 6pomBuginsaoynmu posunHamu H202-HBr-po3unHHUK. 3a pe3ysibTaTaMy €KCIIEPUMEHTIB 3
BUKOPUCTAHHSM MaT€MaTU4HOTrO IJIAaHYBAaHHS Ha CUMILIEKCi 10Oy 1oBaHo 21 niarpamy "ckiaj TpaBHUKA - MIBUAKICTD
TpaBJIeHHS" LUX KPUCTaJiB B po3unHax cucteM H202-HBr-etunenrinikons, H202-HBr-nakratHa, H202-HBr-
taprpaTHa Ta H202-HBr-uutpatHa KMC/I0TH 3 BUBHAUEHHSIM IPaHuLb 06J1acTel MOJipYIUNX, HENOJIPYIOUUX i
CEJIEKTUBHUX PO34YMHIB. BCTaHOBJIEHO 3aJIEXKHOCTI IBUIKOCTEN PO3YMHEHHS Bifl TEMIIEPATYPU i IUBUIKOCTI
nepeMillyBaHHS PO3YMHY, BUSHAUYEHO JIIMITYI04i cTafii Ipo1ecy po34rMHEHHS HaliBIIPOBiIHUKIB, BUSIBJIEHO BILJIMB
JIETYBaHHS HAa IIBUJIKICTh TPABJIEHHS Ta TPaHULi 0671aCTeN MOJiPyIOUMX PO3YMHIB. BCTaHOBIEHO BIIUB TPUPOIU
po3unHHMKa Ta BMicTy H202 Ha mBKUAKICTh XIMIYHOTO pPO3YMHEHHS, N10J1ipyBajIbHi BJACTUBOCTI PO3YMHIB Ta AKICTbh
06po6J1eHO] MOBEPXHI. [3 aHai3y TemInepaTypHUX 3aJ1€XKHOCTEN IBUAKOCTE PO3UMHEHHS BUSIBJIEHO iCHYBaHHS

KOMITEHCALiiHO]I 3aJ1e)KHOCTI B KiHeTu1li XiMidyHoro TpaBieHHs GaAs, InAs, InAs(Sn), GaSb i InSb B TpaBHukax H202-



HBr-po3unHHUK. 3a JaHMMU BUMIPIOBaHb €JIEKTPOJHUX IIOTEHLiaJIIB IIPOLECIB CAMOPO3YNHEHHS LIUX
HalliBIPOBiIHYKIB B MOJIPYIOYMX PO3YMHAX Ta 3aJIEXKHOCTI iX BiJl 4aCy TpaBJI€HHS BUCJIOBJIEHO IIPUIYIEHHS IIPO
€JIEKTPOXiMi4Hi IepeTBOPEHHS, SIKi BilOyBalOThCs IIPU ix MoJipyBaHHi. Briepie BCTaHOBJIEHO 3aJ1€KHOCTI
mBupkocter XMII Bif cTyneHst po3BefeHHs 6a30BUX NOJipylounx po3unHiB H202-HBr-opraHyHuii KOMIIOHEHT
B'A3KMMU PO3YMHHMKAMU, BCTAHOBJIEHO BIUIMB IX IPUPOAU Ta KOHLEHTPALlii Ha [OJIipyBasibHi BIaCTUBOCTI
cpOopMOBaHUX TPABHUKIB Ta CTaH I0J1ipOBaHOI TOBEPXHI MOHOKpUCTAIiB. ONTHMI30BaHO CKJIAY MOJIPYIOUUX
TpaBWIbHUX KoMmnio3uuin H2O2-HBr-po3unHHuK i TexHosmoriyHi pesxkumu XIT 1 XMIT 1714 BUnasneHHs OpyLeHoro
APy, KOHTPOJIbOBAHOTO IOTOHLIEHHS IIJIACTUH 10 33JaHUX PO3MipiB, 3HATTSI TOHKUX IJIiBOK Ta (PiHILTHOTO

noJlipyBaHHsl MOHOKpUCTaiB GaAs, InAs, InAs(Sn), GaSb Ta InSb.

2. The thesis is devoted to the investigation of chemical interaction of GaAs, undoped and doped InAs, GaSb and
InSb single crystals with the H202-HBr-solvent bromine-emerging mixtures. According to the results of
mathematical simulation of the experiments 21 diagrams "etchant composition - etching rate" of these crystals in
the solutions of H202-HBr-ethylene glycol, H202-HBr-lactic, H202-HBr-tartaric and H202-HBr-citric acid with
determining the regions of polishing and unpolishing solutions have been constructed. The dependences of the
dissolution rates from temperature and rotation speed as well as limiting stages of the dissolution process of
semiconductors, the influence of doping on the etching rate and the regions of polishing solutions have been
determined. The influence of solvent nature and content of H202 on the chemical dissolution rate, polishing
properties of the solutions and quality of the treated surfaces has been also determined. Analyzing the
temperature dependences of the etching rates it was confirmed the existence of the compensating effect in the
kinetics of the GaAs, InAs, InAs(Sn), GaSb and InSb chemical etching by the H202-HBr-solvent etchant
compositions. According to the measurements of electrode potentials of self-dissolution processes in polishing
semiconductor solutions and its dependence on the time of the etching rate, electrochemical transformations
occurring at the polishing have been suggested. For the first time the etching rate dependence of the chemical-
mechanical polishing on the degree of dilution base polishing solutions H202-HBr-organic component of viscous
solvents as well as the influence of the their nature and concentration on the polishing properties of the formed
etching rate and the condition of polished surface of single crystals have been set. The polishing etchant
compositions H202-HBr-solvent and technological procedures of the chemical-dynamical and chemical-
mechanical polishing for the disturbed layer elimination, controlled thinning of the plates up to reference
dimension, the thin layers removing and finishing polishing of single crystals GaAs, InAs, InAs(Sn), GaSb and InSb
have been optimized.
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