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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX pyOpHK: 31.15.19

Tema gucepranii:
1. Baaemogist PbTe Ta TBepaux pozunnis Pbl-xSnxTe 3 TpaBumbHMMEU KoMnozutismu H202-HBr-po34nHHUK

2. Interaction of the PbTe and Pbl-xSnxTe solid solutions with H202-HBr-solvent etching compositions

Pedepar:

1. lucepraniiina po6oTa mpucBsYeHa IOoCiKeHHIO B3aeMoii MoHoKpucTaiiB PbTe i TBepnx po3unHiB
Pb0,83Sn0,17Te, Pb0,8Sn0,2Te (I) i Pb0,8Sn0,2Te (1) 3 6pomBuginsaouynmu tTpaBHuKamu H202-HBr-po3unHHUK,
pOo3poo6Li i onTUMi3allii TPaBUIbHUAX KOMIIO3ULii Ta METOAUK 0O6POOKM 117151 POPMYBAHHS BUCOKOSIKICHOI IIOBEPXHI.
BrBueHO xapakTep pO3YMHEHHS LOCIII)KYBaHUX MaTepiasiB B TpaBHMKax cucteM H202-HBr-eTuneHriikoss,
H202-HBr-aueratHa, H202-HBr-nakratHa, H202-HBr-okcanatHa, H202-HBr-taptparHa, H202-HBr-uurtparna
KUCJIOTU Ta [100YJ0BAaHO 24 fiarpamu “CcKilaj, TpaBHUKA — WIBUAKICTb TPABJIEHHS” 3 BUBHAYEHHSIM MeX o6s1acTeil
MOJIPYIOYMX i HENMOIPYIYUX PO34YMHIB. JJOCHIIKEHO 3aI€KHOCTI IIBUIKOCTEN TPABJIEHHS Bifl TEMIIEPATyPU Ta
IIBUJIKOCTi OGEPTaHHS AUCKY i [10Ka3aHo, 1110 [IPOLjeC PO3YMHEHHS LIMX HalliBIIPOBIAHUKIB y MOJIPyIOYMX PO3YNHAX
H202-HBr-po3urHHUK JIiMiTyeTbCs JUPY3iMHUMU CTaAiIMU. [3 aHai3y TeMIepaTypHUX 3aJI€5KHOCTEN MIBUIKOCTEN
PO3YMHEHHS MiATBEPPKEHO iCHYBaHHS KOMIIEHCALINHOTO e(PeKTY B KiHeTuli XimiuHoro TpasyienHs PbTe i Pbl-

xSnxTe B TpaBusbHUX Komrozuuisgx H202-HBr-po3unHHUK. BUsBIIeHO BIIIUB IPUPOAU PO3YNHHUKA Ta



KOHILEHTPAaLllii 6pOMifHOI KUCIOTU HA WBUAKICTh XiMiYHOTO PO3YMHEHHSI, OJIiPYIOUi BIACTUBOCTI PO3YMHIB Ta KiCTb
nostipoBaHoi nosepxHi PbTe Ta Pbl-xSnxTe. [TokazaHo, 110 3i 36i1blI€HHSM BMiCTy 0J10Ba B CKJIaJi TBEPLLOrO
pozunHy Pbl-xSnxTe mBUKICTh TPaBJI€HHS HE CYTTEBO 3MIHIOETHCS, @ 00J1aCTi 1OJiPYI0YUX TPABHUKIB Ha
IiarpaMax 3MeHIYIOTbCS. MiKDOCTPYKTYPHUM aHaIi30M, PaCTPOBOIO €JIEKTPOHHOIO MiKPOCKOIII€I0 Ta METOAOM
CIEKTPOCKOIIii KOMOIHALIITHOTO PO3CilOBaHHSI CBiTJIa BCTAHOBJIEHO BILIUB KiJIbKiICHOTO i SIKICHOTO CKJIaZly TPaBHUKIB,
a TaKoK CIOCO6iB XxiMiuHOI 06pOOKM Ha ITapaMeTpPH MOPCTKOCTi MoBepxoHb PbTe i TBepaux po3uunHiB Pbl-xSnxTe.
OnTyMIi30BaHO CKJIaAM MOJIPYIOYMX TPABUJIbHUX KoMITo3uLin H202-HBr-po34nHHUK i TexHoJI0Tr 4HI peskumu XIT i
XMII py1s1 BUaieHHs NOPyUEHOTo Wapy, KOHTPOJIbOBAHOTO TOTOHIIEHHS [IJIACTUH [0 3aJaHUX PO3MipiB, 3HATTS

TOHKUX IJIiBOK Ta (iHiIHOro noJyipyBaHHs MOHOKpucTtaiiB PbTe i TBepaux posunnis Pbl-xSnxTe.

2. Thesis is devoted to the investigation of the interaction of the PbTe and Pb0,83Sn0,17Te, Pb0,8Sn0,2Te (I) and
Pb0,8Sn0,2Te (II) solid solutions single crystals with the H202-HBr-solvent bromine-emerging mixtures and to
the development of the etchant compositions and the schedule of the surface treatment of the mentioned above
semiconductor materials using the obtained experimental data. The dissolution nature of these semiconductor
materials in the aqueous solutions of the H202-HBr-ethylene glycol, H202-HBr-acetic, H202-HBr- lactic,
H202-HBr-oxalic, H202-HBr-tartaric, H202-HBr-citric acid have been investigated and 24 diagrams “etchant
composition - etching rate” with determining the regions of polishing and unpolishing solutions have been
constructed. The dependences of the etching rates from temperature and disc rotation speed have been
determined and it was shown that the dissolution process of mention above semiconductor materials in the
H202-HBr-solvent polishing solutions is determined by the diffusion stages. Analyzing the temperature
dependences of the etching rates it was confirmed the existence of the compensating effect in the kinetics of the
PbTe and Pbl-xSnxTe chemical etching by the H202-HBr-solvent etchant compositions. The influence of the
solvent nature and hydrobromic acid concentration on the chemical dissolution rate, polishing properties of the
solutions and quality of the polishing surfaces has been determined. It was shown that the increasing of tin
content in the Pbl-xSnxTe solid solution does not change the etching rate and decreases slightly the polishing
solution regions. The influence of the quantitative and qualitative etchant compositions and the chemical
treatment procedures on the PbTe and Pb1-xSnxTe solid solution surface roughness have been established using
metallography, combined light scattering spectroscopy and scanning electron microscopy. 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 PbTe and Pb1-xSnxTe solid solution finishing polishing have been
optimized.
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