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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. B3aemoiist KpHUCTaJIiB HEJIETOBAHOTO Ta JIETOBAHOTO ZnSe 3 6POMBUIISIOUMMY TPAaBUJIBHUMU KOMIIO3ULiSIMA Ha
ocHoBi H202-HBr

2. Interaction of undoped and doped ZnSe crystals with bromine emerging etching compositions based on
H202-HBr

Pedepar:

1. Inceprauis npucBsiY€Ha OOCIIIKEHHIO XiMIYHOI B3aeMO/ii KPHCTaIiB HEJIETOBAHOTO Ta JIETOBAHOTO ZnSe 3
opomBupinsounmu podunHamu H202-HBr-po3unHHuUK. 3a pe3yabTaTaMu eKCIIePUMEHTIB 3 BUKOPUCTAaHHSIM
MaTeMaTUYHOrO IIJIaHYBAaHHS Ha CUMILIEKCI IOOY40BAaHO AiarpamMu “ckjaf, po3uMHy — MIBUAKICTb TPaBJIEHHS LUX
KpUcTasiB B po3unHax cucrem H202-HBr-etunenriaikons, H202-HBr- H20, H202-HBr-okcanaTtHa Ta
H202-HBr-aneTraTHa KUCJIOTY 3 BU3HAYEHHSIM IPaHUIb 00J1aCcTe! MOJPyIoYrX, HEIOMiPYIOYHX i CeIeKTUBHUX
PO34rHiB. BCTaHOBJIEHO 3aJIEXKHOCTI IIBUIKOCTI PO3YMHEHHS BiJl TEMIIEPATYPH i MIBUAKOCTI [IEpEMillyBaHHS
PO34YrHYy, BU3BHAYEHO JIIMITYIOUi CTaZii IpoLeCy PO3YMHEHH HAMliBIIPOBIAHUKIB, BUSABJIEHO BILUIUB JIETYBAHHS Ha
IIBUAKICTb TPABJIEHHS Ta FPaHuLi 06J1aCTe MOiPYYNX PO3UMHIB. BCTAHOBJIEHO BIIJIMB PO3YMHHMKA Ta BMICTY

H202 na mBuaKicTb XiMiYHOTO PO3YMHEHHS, I10J1ipyBaJIbHi BJIaCTUBOCTI PO3YMHIB Ta SIKiCTh 06p06JIeHOi TOBepXxHi. [3



aHaJIi3y TeMIIEPATyPHUX 3aJIEXKHOCTEN MBUNKOCTEN PO3YMHEHHS BUSIBJIEHO iCHYBaHHS KOMIIEHCALIIMHOI 3aJI€KHOCTI
B KiHETHI1]i XIMiYHOTO TpaBJIEHHS LIMHK CeJIeHiny B TpaBHUKax H202-HBr-po3ynHHUK. 3a JaHUMY BUMipIOBaHb
€JIEKTPOHHOI, aTOMHO-CHUJIOBOI MiKPOCKOIIii Ta HU3bKOTEMIIEPATYPHOi (POTOJIIOMiHECLEHLIii MOJKHA CYIUTH PO
BHCOKY fIKiCTb OTPMMAaHOI I10J1ipOBAHOI [TOBEPXHIi JOCIIIIKYBaHMX HAMiBIIPOBiAHMKIB. Briepiie BCTaHOBJIEHO
3asiexxHocTi mBuaKocteir XMIT Bif cTyneHst po3BelieHHs 6a30BUX NOJipyounx po3unHiB H202-HBr-opraniunuit
KOMITIOHEHT B’I3KMMU PO3YMHHMKAaMU, BCTAHOBJIEHO BIUIUB iX IPUPOAY Ta KOHIEHTpaLii Ha MoJipyBajbHi
BJIACTMBOCTI C(OPMOBAHUX TPABHUKIB Ta CTaH [10JIipOBaHOI NOBEPXHi KprAcTaiB. ONTUMI30BaHO CKIAIU
NOJIIPYIOYMX TPaBUJIbHUX KoMIio3uLint H202-HBr-po3unHHuK i TexHosoriyni pexxumu XTI i XMIT ni1g BuganeHHs
MOPYLIEHOTO APy, KOHTPOJIbOBAHOTO MOTOHIIEHHS IUIACTUH [0 33JaHUX PO3MIipiB, 3HATTS TOHKUX I1JIiBOK Ta

(diHimHOro noJyipyBaHHs KpUcTaiiB ZnSe, ZnSe(Al), ZnSe(Te).

2. The thesis is devoted to the investigation of chemical interaction of undoped and doped ZnSe crystals with
bromine emerging solutions of H202-HBr-solvent. 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- H20, H202-HBr-oxalic and H202-HBr-acetic acid with determining of
the boundaries regions of polishing and unpolishing solutions have been constructed. The dependences of the
dissolution rates on 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 zinc selenide crystals chemical etching by the H202-HBr-solvent etchant compositions. The results of
electronic, atomic force microscopy and low temperature photoluminescence suggest high quality of polished
semiconductors surface. For the first time the etching rate dependence of the chemical 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 crystals have been set. The polishing etchant compositions H202-HBr-solvent and
technological procedures of the chemical-dynamical and chemical-mechanical polishing to remove the damaged
layer, controlled thinning of the plates to the specified size, the thin layers removing and finishing polishing of
ZnSe, ZnSe(Al) and ZnSe(Te) crystals have been optimized.
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