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1. YoocKoHasIeHHS TEXHOJIOTi CTBOPEHHS KOHTAKTIB 10 IIOPYBAaTOro MIapy HaIiBIPOBiGHUKIB

2. Improvement of technology for making contacts to porous layer of semiconductors

Pedepar:

1. Inceprauifina po60Ta IpUCBIYeHA PO3B’S13aHHIO aKTyaJIbHOTO HAyKOBOI'O 3aB-JlaHHS yIOCKOHAaJIEHHS TEXHOJIOTi]
CTBOPEHHS KOHTAKTIB /10 IOPYBATOro APy HaNiBIPOBIIHUKIB. [ JOCSATHEHHS [IOCTaBJIEHOI METU yIOCKOHAJIEHO
MaTeMaTU4HY MOJEJIb, IKa BU3HAYa€ 3aJI€XKHICTh 3arajlbHOrO OMIOPY CUCTEMU «METAJIEBUI KOHTAKT — [TIOPyBaTUN
Iap apCeHiay rajir - MifkaaaKa apCeHiny rajiio» Bif IOpyBaTOCTI apy. BCTaHOBIEHO, [0 KOHTAKTHUH OIIip
MeTaJly [I0 [I0PYBaTOro apCeHiay rajiio BU3HavaeThcsi BUCOTOMO 6ap’epy IloTTki. 3miHa nopysarocTi mapy por-GaAs
CIIPMYMHSIE 3MiHY KOHTaKTHOTO onopy. [lokasaHo, 10 3arajabHUi OMip CUCTeMU «MeTal —por-GaAs» MOXKHa
POBIJISLAATY K CUCTEMY IapajesIbHO-TIOC/IiTOBHO 3'€ITHAHUX OIOPiB. B po6OTi yIOCKOHANIEHO METOJ, OTPUMaHHS

[IOPYBAaToro 1mapy Ha niaknagkax n-GaAs, SKuil Bilpi3HA€TbCS 3aCTOCYBaHHSAM iIMIYJILCHOTO CTPyMy. [l



3a6e3reyeHHs] BUMIpIOBaHHS IIapaMeTpiB KOHTAKTIB i3 mopyBaTuM mapom GaAs po3po671eHO aBTOMATA30BaHY
CHCTEeMY BU3HAUEHHS [IapaMeTpPiB KOHTAKTIB 3 6ap'epom LLIOTTKi 3aBIsIKY BUMipIOBaHHIO BOJIbT-aMIIEPHUX
XapaKTEePUCTHK, 110 LO3BOJISIE€ BU3HAYATU OJJHOYACHO MPAMY 1 3BOPOTHY TiJIKM BOJIbT-aMIIEPHUX XapaKTEPUCTHUK.
BCTaHOBJIEHO €KCIIEPUMEHTAJIBHY 3QJIEKHICTh MK MOP(QOJIOTi€l0 IOPYBATOro apy i €JIeKTPUYHUMY TapaMeTPaMu
KOHTaKTy LIIOTTKi Ta yTOYHEHO HAyKOBi JJaHi Ipo 3ajyieskHiCcTh BUCOTH O6ap’epy LIIOTTKI Bifg TOBIMHY ITOPYBATOTO
mwapy. Ha nigcrasi 3alIiponioHOBaHMX B pOOOTi TEXHOJIOTIN po3p0o6sIeHO JAaTYUK BOJHIO Ha 6a3i mopysaTtoro GaAs 3

KoHTakToM IIOTTKi, KUl Ipalioe 3a KiMHATHOI TeMIIEPATypPHU.

2. The thesis is devoted to solving the actual scientific task to improve technology for making ohmic contacts to
porous semiconductors. To achieve a goal the mathematical model describing dependence the general resistance
of system “metal contact - porous layer of gallium arsenide - gallium arsenide substrate” from porosity of the film
is improved; it is shown that by increasing porous film thickness general resistance increases. Assessment of the
offered model adequacy showed compliance between results of the general resistance modeling and between
experimental data at the level of 20 %. It is determined that contact resistance of metal to a porous gallium
arsenide is depended on the Schottky barrier height. Change the film of a por-GaAs porosity leads to change of the
contact resistance. It is shown that the general resistance of a metal-to-por-GaAs can be considered as system of
parallel consistently connected resistance. To improve a porous layer morphology the approach for receiving
porous layer by anode etching using pulse current with amplitude of 10 mA and period of 0,14 s is developed.
Parameters of the impulse porosity that have value of 40 ms “switch off” and of 100 ms “switch on” are determined.
That allowed receiving porous films with the maximum homogeneity of porosity. The automated system of
determination contacts with Schottky barrier parameters by measurement of current-voltage characteristics (I-V
curves), which allows to measure in one cycle direct and return branches I-V curves and equipped with the
thermostat for carrying out measurement I-V curves at the set temperature conditions, is developed. The system
allows receiving characteristics both concerning vol-tage, and concerning current. On the end of I-V curves
measurement the possibility of calculation such parameters contacts with Schottky barrier exists: ideality factor,
Schottky barrier height, contact resistance, too. While carrying out experiments dependence between porous
layer morphology and electric parameters of Schottky contact is determined. It is shown that this dependence has
linear character. Increasing porous layer thickness leads to deterioration in parameters of Schottky contact that is
shown by increasing ideality coefficient which by growth of the film thickness increases from 1,24 to 1,7. The
approach of making contacts with Schottky barrier to porous semiconductors, which differs from others by
application of chemical method to draw Pd on porous GaAs with the subsequent sputtering of Ge and Ag layers
and annealing, is improved. Annealing temperature of 350 °C and time of annealing of 20 min. are determined. The
advanced approach allowed to reduce the Schottky barrier contact non-ideality coefficient from 1,7 to 1,2. A
hydrogen sensor based on porous gallium arsenide with Schottky contact has been developed, and it is observed
that the porosity of sensitive to hydrogen contact of Pd-to-por-GaAs Schottky diode influences speed and
sensitivity of a hydrogen sensor. It is determined that sensor has response time less than 1 s and sensitivity to
relative hydrogen concentration of 93,5 %. It is demonstrated that porous GaAs is applicable to measure hydrogen
concentration and can be easily integrated on a chip as intelligent sensor.
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