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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX PyOpHK: 31.17.15

Tema gucepranii:
1. "B3aemogis InAs, InSb ta GaAs 3 6pOMBUTINSI0YNME TPAaBUJIbHUMHU KOMIIO3ULIIAMU"

2. "Interaction of InAs, InSb and GaAs with bromine emerging etching compositions"

Pedepar:

1. lucepTaliis nmpucBsyeHa NOCAimKeHHIO (i3uKOo-XiMiYHOI B3aEMO/Iii HEJIeroBaHOTO Ta JIETOBAHOTO 0JIOBOM InAs,
InSb Ta GaAs 3 6pomBuginaounmu pozunHamu cuctem HBr - HNO3(H202, K2Cr207) i po3po61i Ha OCHOBI
OTPMMAaHUX €KCIIEPUMEHTAJIbHUX PE3YJbTaTiB TPABUJIBHMUX KOMIIO3ULIil Ta PEXXUMiB 0OPOOKM MOBEPXHi BKA3aHUX
HaIiBIPOBiIHMKOBUX MaTepiaiB. 3 BAKOPUCTAHHSAM MaTEMATUYHOTO IJIaHyBaHHS €KCIIEPMMEHTY 106y 10BaHO 36
[IOBEPXOHb OJIHAKOBUX HIBUAKOCTEN TpaByieHHs (Aiarpamu ['i66ca) nys posunHeHHs InAs Ta InSb B po3unHax
opuHaAusaTH notpiiiHux cucrem HBr - HNO3(H202, K2Cr207) - po34YMHHUK Ta JIETOBAHOTO 0JI0BOM InAs i GaAs B
po3unHax cemu noTpintHux cuctem HBr - HNO3(H202) - po3unHHUK. BCTaHOBJIEHO BIJIMB OKUCHMKA | pO3YMHHUKA
Ha MIBUAKICTb XIMIYHOTO PO3YMHEHHS, [10J1ipyI04i BJIACTUBOCTI PO34MHIB Ta 4KiCThb NIOJIPOBaHOI NOBEPXHI INAS,
InAs(Sn), InSb ta GaAs. [1okazaHo, 0 JeryBaHHs InAs 0J10BOM CHJIBHO BILUIMBAE SIK HA BUAKICTb XiMiYHOTO
TPaBJIEHHS, TaK i HA KOHLEHTPALiHI MeXi MOJIpYyI0UYNX PO3YUHIB B KOXKHIN 3 JOCIiIKEeHUX cucTteM. Ha 0CHOBI

aHaJIi3y TeMIepaTyPHUX 3aJI€KHOCTEN MBUIKOCTI B3a€MOIi JOCiI>)KyBaHNX HAMiBIIPOBIIHUKOBUX MaTepiasis 3



pozunHamu cuctem HBr - HNO3(H202, K2Cr207) - po34MHHUK BUSIBJIEHO iCHYBaHHS KOMIIEHCALINHOI 3a71€5KHOCTI B
KiHEeTHIIi XIMIYHOTO TPaBJIEHHS. Y JOCIII)KEHUX CUCTEMaX ONTHMI30BaHO CKJIaAM MOJPYIOUNX TPABUIIBHUAX

KOMITIO3ULIill i po3p006JIeHO PeKMMHU Ta METOAU MiJTOTOBKM N0JIiPOBaHUX 10BEPXOHb InAs, InAs(Sn), InSb Ta GaAs.

2. Thesis is devoted to the investigation of physico-chemical interaction of tin doped and undoped InAs, InSb and
GaAs with bromine emerging solutions of the HBr-HNO3(H202, K2Cr207) systems and to development etching
compositions and technological procedures of the surface chemical treatment of indicated semiconductors using
obtained experimental results. Using mathematical planning of experiment there were studied 36 surfaces of equal
etching rates (Gibbs diagrams) for the InAs and InSb dissolution in the solutions of eleven ternary systems HBr-
HNO3(H202, K2Cr207) - solvent and tin doped InAs and GaAs in the solutions of seven ternary systems HBr-
HNO3(H202) - solvent. It was established the influence of the nature of oxidant and solvent on the chemical
dissolution rate, polishing properties of the solutions and the quality of the InAs, InSb, InAs(Sn) and GaAs polishing
surfaces. It was shown that the doping of InAs by tin influences strongly on the chemical etching rates as well as
on the concentration regsions of polishing and unpolishing solutions in each from investigated systems. It was
determined the existence of compensating dependence in the kinetics of chemical etching at the analysis of
temperature dependences of the interaction rate of investigated semiconductor materials with the solutions of the
HBr-HNO3(H202, K2Cr207)-solvent systems. There were optimized the compositions of polishing solutions and
developed the conditions and methods for preparing of InAs, InAs(Sn), InSb and GaAs polishing surfaces.
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