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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

TexHosoris pagianifinoi Mogudikauii HaniBIpoBigHUKOBUX MaTepiaiB AIIIBV 1151 ceHCOPHOI e1eKTpOoHIKU

Ha3sBa po6oTH aHIJIilICbKOIO:

Technology for radiation modification of AIIIBV semiconductor materials for sensor electronics

PedepaT ykpaiHCbKOIO:

[IpoBeneHi goCaiIKeHHS Ta po3p0o0JeHa TEXHOJIOTiI pafialiiiHoi Mogudikalii CEHCOPiB Ha OCHOBI F€TEPOCTPYKTYP
InSb /i-GaAs ta InAs /i-GaAs 17151 OTpMMaHHS CEHCOPIB, TapAMETPH SIKUX € CTA0IIbHUMU B PaflialliiHUX yMOBax
eKcrulyaTauii. JJaHa TeXHOJIOoris BKJI0Yae B cebe MpoLecy HEUTPOHHOIO OIIPOMiHEHHS CEHCOPIB Ha OCHOBI InSb Ta
InAs 3 moganemyM BifiTIa71I0M OIIPOMIHEHMX 3pa3KiB. BU3HaYeHi TEXHOJIOTTYHI pEXKMMU NIPOBELEHHS IIPOLECY
pazianiiiHoi Mmogudikauii ceHcopiB Ha ocHOBI InSb Ta InAs, a came: onTUMasbHE CHiBBiTHOIIEHHS TEIJIOBUX Ta
MIBUAKWX HEUTPOHIB Y IIOTOLli, OITUMAJILHY TEMIIEPATYPY MPOLECY OIIPOMiHEHHS. Bu3Ha4YeHi TEXHOJIOTiYHI
napaMeTpy IIpOBEIEHHS [IPOLeCy Bifillaay ONPpOMiHEHUX 3Pa3KiB [J1s1 i BUIIEHHS 4acOBOi CTabiIbHOCTI ix
napameTpiB. BusHaueHo, mo pagianiiina mogudikaliis ceHCcopiB Ha OCHOBI INAS MPUBOAUTH [0 MiABUIIEHHS
pagzianiHoi CTIMKOCTI iX mapameTpiB. OgHaK BUKOPHUCTaHHS TOHKOIUIIBKOBMX CEHCOPIB HA OCHOBI CKJIHUX
reTepocTpykTyp InAs, BUroToBjeHUX 3 6ypepHUMH apaMy, [Jis pafiauiiiHoi mopudikalii He € epeKTUBHUM yepes
YTBOpPEHHS B Oy(epHUX L1apax CTPyMiB po3TikaHHs. [IpoBeieHi JOCiIpKEHHS II0Ka3aid e(PeKTUBHICTb
BHMKOPHUCTaHHS TexXHoJIOrii panianiiinoi Mmogudikanii oy niguimeHHs pajialiiiHoi cTilikocTi ceHcopiB InSb Ta InAs.
PapianiiinomonudikoBaHi ToHKOIIIBKOBI ceHcopu InSb /i-GaAs nokazany MiHiMasbHy 3MiHYy TapaMeTpiB (10 5%)
IIpY HEUTPOHHOMY oIpoMiHeHHi 10 @ = 4-1017 cM-2, 10 CBigUUTb IIPO iX BUCOKY pafiallifiHy CTiliKicTb. Takuit
Ipeiid curHajly CEHCopa MO>KHA MifJaBaTU KOPEKILii eJIeKTPOHIKOI0 6€3 TOHMKEHHSI TOUHOCTI BUMipIOBaHHS

MAarHiTHOrO ITOJId.

Pedepar aHI1iliCbKOIO:

Studies have been carried out and technology developed for radiation modification of sensors based on InSb /i-
GaAs and InAs /i-GaAs heterostructures in order to obtain sensors with parameters that would be stable in
radiation operation conditions. The technology includes the processes of InSb- and InAs-based sensors neutron
irradiation with subsequent annealing of the irradiated samples. Technological modes of InSb- and InAs-based
sensors radiation modification have been defined, namely: optimal thermal-to-fast neutron ratio in flux, optimal
irradiation temperature. Technological parameters of the irradiated samples annealing aimed at enhancing their
parameters stability with time have been determined. Radiation modification of InAs-based sensors has been
found to cause the improvement in radiation stability of their parameters. However, the use of thin-film sensors,
based on complex InAs heterostructures produced with buffer layers, for radiation modification is ineffective due
to leakage currents generation in buffer layers. Conducted studies have demonstrated the efficiency of radiation
modification technology in enhancing the radiation resistance of InSb and InAs sensors. Radiation modified thin-
film sensors InSb /i-GaAs have demonstrated the minimal change in parameters (up to 5%) when they were
irradiated with neutrons up to F = 41017 cm-2, which speaks in favour of their high radiation stability. Such drift of
the sensor signal can be subjected to electronic correction without lowering the accuracy of the magnetic field

measurement.
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