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

Tema gucepranii:
1. Bsaemogis InAs, InSb, GaAs, GaSb 3 BogHumu pozunHamu (NH4)2Cr207-HBr-po3unHHUK
2. Interaction between InAs, InSb, GaAs, GaSb and (NH4)2Cr207-HBr-solvent aqueous solutions

Pedepar:

1. BcTaHOBJIEHO 3aKOHOMIPHOCTI XiMiYHOTO PO3YMHEHHs HaMiBIPOBiAHMKOBUX KpucTaiiB InAs, InSb, GaAs, GaSb B
OpOMBHUJIIIAIOYUX TPABUJIBHAX KOMIIO3ULisiX HAa 0cHOBI (NH4)2Cr207. BusHaueHO BIIJIMB KOMIIOHEHTHOTO CKJIAZy
cucreMm (NH4)2Cr207-HBr-C6H807 (20 % ta 40 %-Ha), (NH4)2Cr207-HBr-C4H606 (27 % Ta 40 %-Ha),
(NH4)2Cr207-HBr-C3H603, (NH4)2Cr207-HBr-C2H4(OH) ta (NH4)2Cr2O7-HBr-H20 Ha xapakrep npouecy
PO34YMHEHHSI KPUCTAJIB Ta 100yAoBaHo 28 fiarpam “ckiaj, po3urHy — HWIBUAKICTb TpaBjeHHs . Ha OCHOBI OLIiHKU
SKOCTi OTPUMAaHOI IIOBEPXHi BUAJIEHO CKJIAIHU MOJIPYIOYMX | HEMOJIPYIOYMX PO3YMHIB Y KOHLIEHTPALITHOMY
nianasoHi (B 06.%): (2-22) (NH4)2Cr207:(10-98) HBr:(0-80) po3unHHuK. [ToKa3aHo, 10 36i/IbIIE€HHS BMICTY OKMCHUKA
CYIIPOBOMKY€ETHCSI 3POCTAHHSIM IIBUIKOCTI PO3UMHEHHS aPCEHIfiB Ta aHTMMOHIZIiB, a 30i7bIIEHHS BMiCTy
PO34YMHHUKA — 3MEHIIEHHSM 3arajlbHoi LIBUAKOCTI TPaBJI€HHS. BU3BHaY€HO BIUIUB rilpoAMHAMIYHUX YMOB Ta
TeMIIEpaTypHy Ha MEeXaHi3M i IBUAKICTh TpaBJieHHS 3pa3kiB. BctaHoBneHO nudy3iiiHy Ta,/abo 3MilaHy Npupony

IIpoliecy PO3YMHEHHS HalliBIIPOBiAHUKIB. 3aCTOCYBaHHS METOY JHUCKY, 1110 00epTa€EThCs, JO3BOJIsIE KOHTPOJIIOBATH



MIBMJIKICTb B3a€MOJIii p€areHTiB i TOBIMHY BUAAIEHOro mapy. Ha OCHOBI TeMIIepaTypHUX 3aJIEKHOCTEN
PO3paxoBaHO 3HaYeHHs ysaBHOI eHeprii aktuBauii (Ea = 1,25-23,53 K[>k /M0JIb) i BCTAHOBJIEHO KiHETUYHY
KOMIIEHCALiMHY 3aJIE>KHICTh MK BEJIMYMHOIO YSIBHOI €HEPrii akTHBallii Ta NepeseKCIIOHEHIITHOrO MHOKHUKA. 32
pe3yJbTaTaMu JOCJIiIPKEHb CTaHy [I0BEPXHI METOJAMU PEHTTE€HOCTPYKTYPHOTO aHajli3y Ta MiKpO-paMaHiBCbKO]
CIIEKTPOCKOIIi BCTAHOBJIEHO, 10 PO3YMHEHHS KPUCTAJIB ¥ MOJIiPYIOYMX TPABHUKAX CYIIPOBOIKYETLCS
dopmyBaHHAM ynucTOi noBepxHi. CTexiomeTpuyne criBBinHomenHs [Alll] /[BV] Ha 1oBepxHi KpycTasiB CBiIYUTD
IIPO Te, WO AOCiAKYyBaHi TPaBUJIbHI KOMIIO3ULIii CIIPUSIIOTh PIBHOMIPHOMY PO3UYVHEHHIO €JIEMEHTIB
HaMiBIPOBIIHUKIB HE3aJIEXKHO Bif ix Mpupoau. MeToioM aTOMHO-CUJIOBOI MiKpPOCKOIIii NiTBEPIKEHO (POPMYBAHHS
HaJrJ1agKol IOBEPXHI MiAKIANOK (IOPCTKICTh oBepxHi, Ra = 0,2-9,3 HM) micJis iX pO3UNHEHHS B OJiPYI0YNX
TpaBUJIbHUX cyMimax. [TokasaHo, 10 XiMiKO-IUHaMIYHe [10J1ipyBaHHS 30i/blye OPCTKICTb TOBEPXHI, B IOPiBHSIHHI
3 XiMiKO-M€XaHiYHMAM NOJIipyBaHHSIM. PO3p006JieHO cepilo Hu3bKO-mBUAKICHUX (V = 0,1-10,4 MKM /XB) PO34MHIB, SIKi

XapaKTePU3YIOThCS NOJPYI0YMMU BIACTUBOCTSIMMU Ta 3a0€3M1€4yI0Th KOHTPOJIbOBAHE 3HSTTS IIOPYILIEHOro Mapy.

2. The features of the chemical dissolution of InAs, InSb, GaAs and GasSb crystals in the based on (NH4)2Cr207
bromine emerging etching compositions have been established. The component compositions of the
(NH4)2Cr207-HBr-C6H807 (20 % and 40 %), (NH4)2Cr207-HBr-C4H606 (27 % and 40 %),
(NH4)2Cr207-HBr-C3H603, (NH4)2Cr207-HBr-CH2(OH)CH2(OH) and (NH4)2Cr207-HBr-H20 etching solutions
influence on the nature of mention above crystal dissolution has been defined and 28 diagrams of “solution
composition - etching rate” have been constructed. Assessing the quality of obtained surface, the compositions of
polishing and unpolishing solutions have been selected in the component concentration interval with (in vol.%): (2-
22) (NH4)2Cr207:(10-98) HBr:(0-80) solvent. The influence of hydrodynamic conditions and temperature on the
mechanism and a rate of substrate etching have been defined. The rotation disk method allows the controlling of
the reagent interaction rate and the removing of the layer thickness. According to the results of temperature
dependencies of the dissolution, the values of apparent activation energy with Ea = 1,25-23,53 kJ /mol have been
calculated and the kinetic compensation dependence between the value of apparent activation energy and pre-
exponential factor changing has been found. The results of the treated surface investigation by X-ray diffraction
analysis and micro-Raman spectroscopy indicate that in the polishing etchants the crystal dissolution produce the
clean surface. Stoichiometric ratio of [AIll]/[BV] on the crystal surfaces confirms that investigated etching
compositions promote the uniform dissolution of the semiconductor elements which does not depends on their
nature. The method of atomic-force microscopy confirmed the formation of the super-smooth surface with
surface roughness Ra = 0,2-9,3 nm after its dissolution in the polishing etching compositions. It was shown that
chemical-dynamic polishing promotes the surface roughness increasing, in comparison with chemical-mechanical
polishing. The series of low-rate etching solutions (v = 0,1-10,4 pm /min) with polishing features have been
developed. They provide the controlling remove of damaged layer.
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