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iopBupinsounmu (H202-HI-po34MHHYK) TPaBUJIIBHUMY KOMIIO3ULSIMU

2. The interaction of Cdl-xMnxTe solid solutions with iodine-containing (I2 - methanol, 12 - dimethyl formamide)
and iodine-evolving (H202 - HI - solvent) etching compositions

Pedepar:

1. PoboTa npucesueHa eKCliepruMEHTAIbHOMY IOCiIKeHHIO XiMidHOi B3aemoaii CdTe i TBepaux posuundis Cdl-
xMnxTe 3 iogsmicaumu (12 - meTtanorn, 12 - gumetundopmamin) ta iogsupinsaounmu (H202 - HI - po34nMHHUK)
TPaBUJIbHUMU KOMIIO3ULiSIMU i pO3p0o0Lii HA OCHOBI OTPMMaHUX pe3yJIbTaTiB TPABHUKIB Ta METOAUK i PEXXUMIB
I10J1ipyBaHHS [I0BEPXHi BKa3aHUX HaMiBIIPOBiAHUKIB. JlocaimkeHo KiHeTUYHI oco6auBocTi po3unHeHHsa CdTe i Cdl-
xMnxTe B iogBmicHUX cymimax 12 - CH30H, 12 - IM®A, 12 - HI Ta iogBuAinsgiounx KOMIIO3ULiSIX HIECTH NOTPIHHUAX
cucreM: 46%-Hunt H202 - HI - okcanathHa Kucnora, 46 %- ta 30 %-na H202 - HI - taprpaTHa kucora, 30 %-Ha
H202 - HI - nakrarHa kuciora i 46 %- ta 30 %-Ha H202 - HI - nurparHa Kuciora. BAKOpHUCTOBYI0YM MaTeMaTU4YHE
IIJIaHYBaHHSI €KCIIEPUMEHTY, [100y10BaHO 24 OBEPXHi 0JHAKOBUX MBUAKOCTeH po3unHeHHs CdTe ta Cdl-xMnxTe
B VX i0ABUIINIAIOYMX CyMilllax i BCTAHOBJIEHO MEXI iCHYBaHHS IOJIIPYIOYMX, CEJIEKTUBHUX i HEMOJIPYIOYMX

PO3YMHIB B KOXHIiN IOCinKyBaHii cructemi. BcTaHOB/IEHO BIIMB OPraHiYHUX KUCJIOT (OKCaJIaTHA, TApTPaTHA,



JIAKTaTHA i HIUTPATHA KUCJIOTA) Ta KOHUeHTpauii H202 Ha IBUAKICTh PO3YMHEHHS i OJipYyI04i BIACTUBOCTI
TPaBUJIPHUX KOMII03ULIi#l. Bu3HaueHo, mo i3 36iybIIeHHsIM BMICTy MaHTaHy B ckiafi TBepaux po3uuHiB Cdl-xMnxTe
IIBUJIKICTb PO3YMHEHHS KpUCTaly 3061/1bIIYETHCS i 3pOCTal0Th KOHIEHTPALLiliHi MEXXi TPaBHUKIB, 1110 BOJIOL{IOTh
NOJIIPYIOYMMU BJIACTUBOCTSIMU. 3a pe3yJibTaTaMU eKCIIePUMEHTAIbHUX BUMIPIOBaHb €JIEKTPOLHUX [TOTEeHIiasiB
[IPOLECIB CAMOPO3YMHEH JOCIIIKYBaHMX HAIliBIIPOBIIHUKIB B NIOJIIPYIOYUX TPABUJIBHUX KOMITO3ULiSX Ta
3aJIXKHOCTI iX BiJ] Yacy TpaBJleHHs BCTAHOBJICHI eJIeKTPOXiMiuHi IIepeTBOPEHHS, 110 Bifi0yBalOThCS NPHU MOJIipyBaHHI
kpuctaiib. [TobygoBaHo 3anexxHocti mBuaxKocteil XMII Bif po3BefeHHs 6a30BUX NOJiPYIOYUX TPABHUKIB CUCTEM
H202 - HI - opraHiyHa KACJI0Ta B'I3KMMU PO3YMHHUKAMU, BU3HAYEHO BILJIMB iX IPUPOIHY HA MOJIIPYI0Yi BIaCTUBOCTI
TPaBUJIbHUX KOMIIO3UIIIN Ta sIKicTh OBepxHi kpucTtaniB Cd1-xMnxTe. Ha 0cHOBi eKCrieprMeHTaIbHUX JTAHUX
OTITMMi30BaHO CKJIaIV TPABUJIbHUX PO3UYMHIB, PO3PO6IEHO PEKUMU Ta CIIOCOOU 06pOOKY MTOBEPXOHD
MOHOKpHCTaliB HaniBNpoBigHuKiB Cdl-xMnxTe s popMyBaHHS SIKiCHOI II0JIiPOBaHOi IOBEPXHI 3 OPCTKICTIO, SIKa
He nepesuiye 0,05 Mxm. Kito4oBi ciioBa: xiMiuHe TpaBJIeHHS], TBEPJli PO3YMHU, IOBEPXHS, [T0J1ipyBaHHS, TPABUJIbHI
KOMIIO3U1lii, i0ABMICHI 1 i0gBUAINSAIOUI TPABHUKM.

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, 12-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 Cd1-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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