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1. TexHoJIOTiS1 BUPOLIYBAHHS MiKPOBICKEDIB TBEPIOro po3unHy InAsl-xSbx 11151 rajJibBAaHOMAarHiTHUX CEHCOPIB

2. Technology for growing the microwhiskers of InAs1-xSbx solid solution for galvanomagnetic sensors

Pedepar:

1. Inceprarist npucBsyeHa IpobjieMam TeXHOJIOTi OTPUMaHHS MiKpOBiCKepiB TBepHOro po3unHy InAsl-xSbx.
Po3pobseHa TexXHOJIOTis 3abe3Ieyye BilbHY KPUCTai3allilo TBEpAOro po34rHy 3 1apoBoi gaszu 6e3 HassBHOCTI
y3roJpKEHO] 32 MapaMeTPOM IpaTKy niaxaaaku. OCHOBHUMHU OCOOJIMBOCTSIMU METOLY € (i) pOpMyBaHHSI MacUBiB
HAHOBICKePiB y KIHETUYHOMY PEXXMMI 3a MeXaHi3MOM "niapa-piguHa-kpuctan” ([TPK), (ii) cTBOpeHHS TEXHOJIOTIYHMX
YMOB [1J151 KOHKYPYIOYOr0 POCTY HaHOBICKePiB IJISIXOM OCTBaJIbJIOBOTO NO3piBaHHY, (iii) eniTakciline HapoLyBaHHS
HAHOBICKepiB [0 pOo3MipiB MiKpoBicKepiB y audysilHOMy pexxuMi. BusBieHo, 1110 BiiTBOPIOBaHOMY (POPMYBaHHIO
MAaCHUBY HaHOBICKepIiB y KIHETUMHOMY PEXUMi IX POCTY CIIpUsie IPUCYTHICTD Yy NApOBill (a3i KUCHIO, Ta BUBHAYEHO
J0r0 ONTMMAaJIbHUI BMICT, IKUM CTAHOBUTD Ji€KisIbKa ppm. CIIPOEKTOBAaHO Ta BUTOTOBJIEHO KOMIIJIEKT
TEXHOJIOTIYHOr0 06J1aiHAHHS, IKUI 103BOJISIE IPAKTUYHO Peasli3yBaTy ABOCTAMiiHy TEXHOJIOTIIO BUPOLLYBaHHS
BiCKepiB TBEpHOro po3unHy InAsl-xSbx B 3akpuTiii Ta BinKpuriii cucremax. [lokaszaHo, M0 po3po6seHa TEXHOJIOTiS
I03BOJISIE OTPUMYBATU HaHO- i MiKpOBiCKepH TBepAoro po3unHy InAsl-xSbx 3 pi3HUM CKJ1aloM KOMIIOHEHTIB.

PeHTreHOCTPYKTYpHUM aHaJIi30M BicKepiB TBepAOro po3unHy InAsl-xSbx BCTaHOBJIEHO 3aJI€KHICTh TapaMeTpy



IPaTKH Bif, CKJIally NOr0 KOMIIOHEHTIB. JJOCIiIKEHHS e/1eKTPOPi3NYHMX NapamMeTpiB BUPOILIEHUX BiCKepiB
(koHLIeHTpaLii BiIbHUX HOCIIB 3apsiy, pyXJIMBOCTI, INTOMOTO OIIOPY), iX 3aJIe;KHOCTI Bif ecTabinisyounx GpakTopis
(TemniepaTypH, iOHi3y:04Oro OIpOMiHEHHS) 10Ka3aJiy I€PCIIEKTUBHICTh BUKOPUCTAHHS BiCKEPiB TBEPIOT0 PO3YMHY

InAs1-xSbx st ranpBaHOMArHiTHUX CEHCOPIB.

2. Thesis addresses the technology issues of obtaining InAs1-xSbx solid solution microwhiskers. The developed
technology ensures free crystallization of the solid solution from vapour phase without a lattice-matched
substrate. The method is characterized with (i) the generation of nanowhisker arrays in kinetic mode aided by
vapour-liquid-solid (VLS) mechanism, (ii) ensuring the technological conditions for nanowhiskers' competitive
growth by Ostwald ripening, (iii) the epitaxial overgrowth of nanowhiskers up to microwhisker sizes in diffusion
mode. Oxygen in vapour phase has been revealed to contribute into repeatable forming of nanowhisker arrays in
kinetic mode of their growth; its optimal composition has been determined to equal several ppm. A set of
technological equipment has been designed and produced; it allows implementing a two-stage technology of
growing the InAsl-xSbx solid solution whiskers in closed and open-tube systems. The capability of the developed
technology to produce nano- and microwhiskers of InAs1-xSbx solid solution with various component ratios is
demonstrated. Subjecting InAs1-xSbx solid solution whiskers to X-ray analysis of their crystal structure has made it
possible to determine the correlation between the lattice parameters and their components ratio. The studies of
the grown whiskers' electrophysical parameters (free charge carrier concentration, mobility, resistivity), their
response to destabilizing factors (temperature, ionizing irradiation) have demonstrated the high potential held by
the use of InAs1-xSbx solid solution whiskers for galvanomagnetic sensors.
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