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1. Baaemogis TBepaux po3unHiB Cdl-xMnxTe 3 iogBmicHumu (I12-metanosn, 12-numerundopmamin) Ta
iopBupinsounmu (H202-HI-po3uyrMHHYK) TPaBUJIIBHUMU KOMIIO3ULiSIMU

2. The interaction of Cd1l-xMnxTe solid solutions with iodine-containing (I2 - methanol, I2 - dimethyl formamide)
and iodine-evolving (H202 - HI - solvent) etching compositions

Pedepar:

1. PoboTa npucBsiueHa ekcriepruMeHTaIbHOMY LOCimKeHHIO XiMidHOi B3aemoaii CdTe i TBepaux po3unHis Cdl-
xMnxTe 3 iogBmicHumu (12 - Mmetanos, 12 - pumertundopmamin) Ta iogsugingiounmu (H202 - HI - po3unHHUK)
TPaBUJIbHMMU KOMIIO3ULisIMU i po3po0Lii HA OCHOBi OTPMMAaHUX PE3yJIbTATiB TPABHUKIB Ta METOAMK i PEXXUMIB
[IOJIipyBaHHS IOBEPXHi BKa3aHMX HaMIBIIPOBiAHUKIB. JJOCHIIKEHO KiHETUYHI 0co6anBoCTi po3unHeHHs CdTe i Cdl-
xMnxTe B iogBmicHux cymimax 12 - CH30H, 12 - IM®A, 12 - HI Ta iogBuAinsiounx KOMIIO3ULiSIX LIECTH NOTPIHHMAX
cucrem: 46%-uuin H202 - HI - okcasnaTHa KUc0Ta, 46 %- ta 30 %-na H202 - HI - tapTpaTtHa Kucsora, 30 %-Ha
H202 - HI - nakratHa kucnora i 46 %- ta 30 %-na H202 - HI - uutpaTtHa KuciaoTa. BUKOpUCTOBYOYM MaTeMaTU4HE



IIJIaHYBAaHHSI €KCIIEPUMEHTY, [100yI0BaHO 24 NOBEPXHi 0JHAKOBUX MBUIKOCTeH po3unHeHHs CdTe ta Cdl-xMnxTe
B VX i0ABUIINSIOUNX CyMilllax i BCTAHOBJIEHO MEXi iCHYBaHH4 IOJIiPYIOYUX, CEIEKTUBHUX i HEMOJIPYIOYNX
PO3YMHIB B KOXHIiH JOCinKyBaHiil cucTemi. BcTaHOB/IEHO BIJIMB OPraHiYHUX KUCJIOT (OKCajlaTHA, TapTPaTHa,
JIAaKTaTHA i LUTPATHA KUCJIOTA) Ta KOHUeHTpalii H202 Ha BUAKICTh PO3YMHEHHS i OJipyI0Yi BIACTUBOCTI
TPaBUJIPHUX KOMIIO3ULi#l. Bu3HaueHo, mo i3 36iyipIeHHsIM BMICTy MaHTraHy B CKiafi TBepaux po3uuHiB Cdl-xMnxTe
IIBUJIKICTb PO3YMHEHHS KpUCTaly 361/1b1IYETHCS 1 3pOCTal0Th KOHIEHTPALiliHi MeXXi TPaBHUKIB, 1110 BOJIOZ{IOTh
NOJIiPYIOYMMHU BJIACTUBOCTSIMU. 3a pe3ysibTaTaMU eKCIIepPUMEHTAIbHUX BUMIPIOBaHb €JIeKTPOAHUX [TOTEeHIliasiB
[IPOLECIB CAMOPO3UYMHEH JOCIIIKYBaHMX HAIliBIIPOBIIHUKIB B MIOJIPYIOYUX TPABUJIbHUX KOMITO3ULifX Ta
3aJIEXKHOCTI iX BiJ] Yacy TpaBJieHHs BCTAHOBJICHI €JIeKTPOXiMiuHi IIepeTBOPEHHS, 10 Bifi0yBaloThCS MPHU MOJIipyBaHHI
kpuctaiis. [TobygoBano 3anexxHocTi mBuaKocteir XMIT Bif po3BefieHHs 6a30BUX NOJiPYIOYUX TPABHUKIB CUCTEM
H202 - HI - opraHiyHa KACJIO0Ta B'I3KMMU PO3YMHHUKAMU, BU3HAYEHO BILJIMB iX IPUPOIY HA MOJIPYIOYi BIaCTUBOCTI
TPaBWJIbLHUX KOMIIO3U1lii Ta sIKicTh oBepxHi kpucraniB Cdl-xMnxTe. Ha 0CHOBI eKCliepUMEHTAIbHUAX JAHUX
OTITMMi30BaHO CKJIA/IV TPABUJIbHUX PO3UYMHIB, PO3POOIEHO PEKUMU Ta CLIOCOOU 06POOKYU MTOBEPXOHb
MOHOKpHCTasiB HaniBnposigHuKiB Cdl-xMnxTe s popmMyBaHHS SIKiCHOI I10J1ipOBaHOi IOBEPXHI 3 OPCTKICTIO, sIKa
He nepesuiye 0,05 Mxm. Kito4oBi ciioBa: xiMiuHe TpaBjIeHHs], TBEPli PO3YMHU, IOBEPXHS, [T0JIipyBaHHS, TPABUJIbHI
KOMIIO3U1lii, i0ABMICHI 1 i0gBUAiNSAI0UI TPABHUKMU.

2. Thesis is devoted to experimental investigation of chemical interaction of Cd1-xMnxTe solid solutions with
iodine-containing (I2 - methanol, 12 - dimethyl formamide) and iodine-evolving (H202 - HI - solvent) etching
compositions resulting in development of etchants, methods and conditions of these semiconductors surface
polishing. Kinetic peculiarities of CdTe and Cd1-xMnxTe dissolution in iodine-containing mixtures: 12-CH30H, 12~
DMFA, I12-HI and iodine-evolving of six ternary systems: 46% H202 - HI - oxalic acid, 46% (30%) H202 - HI -
tartaric acid, 30% H202 - HI - lactic acid and 46% (30%) H202 - HI - citric acid. Using mathematical planning of
experiment 24 surfaces of equal etching rate of CdTe and Cdl-xMnxTe in mentioned above iodine-evolving
mixtures were constructed, and polishing, selective and non-polishing solutions in every investigated system were
established. The influence of organic acids (oxalic, tartaric, lactic and citric) and H202 concentrations on
dissolution rate and etching compositions polishing properties is registered. It is established that on increase of
Mn content in Cd1-xMnxTe solid solution the rate of crystal dissolution increases as well as concentration areas of
polishing solutions. Electrochemical transformations in the process of crystal polishing are established as a result
of experimental electrode potentials measurements of the semiconductors self dissolutions processes in polishing
etching compositions and their potentials dependence on etching time. The dependence of chemical and
mechanical polishing rate on basic polishing H202 - HI - organic acid etchants dissolutions with viscous solvents
is depicted. The influence of their nature on etching compositions polishing properties and the quality of Cd1-
xMnxTe crystal surface is established. Using experimental data, the compositions of etching solutions are
optimized, the conditions and Cd1-xMnxTe semiconductor surface processing to form polished surface of high
quality with roughness not more then 0.05 microns are worked out. Key words: chemical etching, solid solutions,
surface, polishing, etchant compositions, iodine-containing and iodine-evolving etchants.
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