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Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYEHO PO3POOLi TEXHOJIOTI] BiITBOPIOBAHOTO OTPUMAHHS OMIYHUX Ta iHKEKTYI0UMX
Oap’epHUX MEepexoIiB HAa OCHOBI Cpibia [0 apceHimy raio n-Tuiy npoBigHOCTI. PO3p06s1€eHO TEXHOIOTi0
BiITBOPIOBAHOI'O OTPUMAaHHS OMiYHUX KOHTaKTiB Ag-Ge-In/n-n+GaAs, sika 3abesneuye JyiHiliHy BAX, koedilieHT
imxkekuii 0=0,07...0,00, koHTakTHU omip (5...7):10-5 OM-cM2. P03p06sieHO TEXHOJIOTIiIO BiITBOPIOBAHOTO OTPUMAaHHSI
IH>KeKTyIouMx 6ap epHUX NepexoniB Ag/n-n+GaAs 3 BUCOTOI0 NOTeHLiNHOTOo 6ap’epy 0,98 B, koedilieHTOM iHxKeKuii
o =10-8, koediuienTom HeineanbHOCTI 0=1,087. Po3po6sieHi TexHo0rii HAaHEeCeHHsI KOHTAKTHOrO MaTepiaiy Ta
PEKMMIB TEPMOOOPOOKY IIPU CTBOPEHHI OMIUHHUX Ta IHKEKTYIOUMX Oap’€pHUX [1€PEXO/iB PEKOMEHAYIOTHCS 10
BMKOPHMCTAHHS IPY BUTOTOBJIEHHI 6araroesiekrpogHoro METI-nipusnany 3 po3mupeHnMU (PyHKLiOHATIbHUMUA
MO>KJIMBOCTSIMHU, 10 CKJIa/ly SIKOTO BXOZISITh KEPYIOdi €JIEKTPOJH, PO3TALIOBaHI HaJ| 06J1aCTIO PO3IOBCIOKEHHS

6ixyuoi xBuii. Kitouosi ciioBa: GaAs, oMmiuHi Ta iH)kekTyroui 6ap’epHi nepexonu, koedillieHT iHxek1ii, cpibio,



norpinHun cras, MEI-nipunagn,

2. The dissertation for the candidate of technical sciences degree (comparable to the Academic Degree of Doctor
of Philosophy) on specialty 05.27.06 - Technology, equipment and production of electronic technique. -
Engineering Institute of Zaporizhzhya National University, National Technical University of Ukraine “Igor Sikorsky
Kyiv Polytechnic Institute”, Kyiv, 2019. The dissertation is devoted to the development of a technology for
reproducible manufacturing ohmic and injection barrier transitions based on the silver to gallium arsenide of n-
type conductivity. The influence of various factors on the quality of ohmic and injection barrier transitions to
gallium arsenide is analyzed. It is established that the physical model of the real metal-semiconductor contact
(MSC) is more complicated comparing to the ideal MSC models. A model, which describes the transport processes
between metal electrons, boundary states, and free semiconductor carriers has got further developed. This model
can take into account any physical mechanism of charge transfer in the metal-semiconductor structure by
appropriate selection of kinetic coefficients in transfer processes. It is shown that the existing silver-arsenide
gallium ohmic and injection barrier transitions producing technologies have a number of disadvantages, including
the contact parameters reproducibility lack. The investigation of the metal deposition conditions and heat
treatment regimes influence on the electrophysical parameters of metal-GaAs silver-containing contacts is
highlighted in an independent scientific problem whose solution can lead to a significant representations
refinement of processes in metal-GaAs contacts and will allow to improve the technical characteristics and
parameters of microwave GaAs devices with the Schottky barriers in particular, devices with inter-valued
electronic transitions (IET-devices). Thus, the study of patterns, the development and optimization of
technological regimes for the reproducible manufacturing silver-GaAs based ohmic and injection barrier
transitions with optimal performance and quality characteristics for microwave devices is an important and actual
problem. The complex technological and electrophysical research of single- and multi-component metal contact
systems based on the silver to n-n+GaAs have been made. It was experimentally established that the qualitative
characteristics of ohmic and injection barrier transitions depend heavily on the temperature of the substrate and
the contact structure heat treatment regimes. The patterns of the specific transient resistance dependence from
the temperature regimes for the creation of ohmic contacts Ag-Ge-In/n-n+GaAs are established, which leads to
the the specific transient resistance reducing to the minimum value, which is for an order smaller comparing to
known analogues. It has been shown that the quality of the ohmic contact is improved if the GaAs substrate hold in
dioxiacaric acid after the chemical treatment in the sulfuric acid and further anneal it in vacuum. The technology
for the production of Ag/n-n+GaAs injecting barrier transitions are improved and optimized. It takes into account
the barrier transitions forming patterns in different temperature regimes. The optimal regimes for the Schottky
barrier height increasing up to 0,98 V are determined. It is established that the real current-voltage characteristics
of the metal-semiconductor barrier transitions depend on their manufacturing technology. But the accuracy of the
basic barrier transitions qualitative parameters (the oB barrier height and the nonideality o factor) depends not only
on the accuracy of the measurement of current and voltage, but also on the method of their determination. The
Schottky barrier height determination methods based on the current-voltage characteristics using as example the
Ag/n-n+GaAs barrier transitions, produced under different heat treatment regimes, are analyzed and tested. With
a small extension of the exponential part of the CVC, a direct approximation method is recommended for
determining the potential barrier height. A simplified mathematical model of the IET-device with Schottky barriers
is proposed. It can be used to calculate the parameters of complicated multifunctional IET-devices with several
controlling electrodes. On the basis of this model, a multi-electrode IET-device with expanded functionality has
been developed. This device is capable in certain modes to perform functions of a Schottky diod, an runway wave
transistor or a microwave generator, which will allow to obtain a technical and economical effect by the cost
reducing for developing of a number devices for the microwave range. Key words: GaAs, ohmic and injection
barrier transitions, injection rate, silver, triple alloys, IET-devices

Jep>kaBHUH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:



CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiSJIBHOCTI:
ITiZCcyMKH JOCTiI>KEeHHS:

ITy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
Coria;iIbHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHCepTalii:

3B'S130K 3 HAYKOBHMH T€EMaMH:

VI. BizoMocTi mpo HayKOBOr0 KEPiBHUKA /KePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. lIBeup €BreH SAxkoBuY

2. Shvets Yevhenii Jakovitch

KBasmigikamis: . 1. 1., 05.27.06
InenTudikarop ORCID ID: He 3acrocosyetbcs
JopaTrkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOMH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIiB
OdiuiiiHi OIOHEHTH
BiacHe IIpi3Buie Im'a ITo-6aTbKOBI:

1. KpykoBcekuii CemeH IBaHOBUY

2. Krukovskyi Semen

KBasigikanis: n. 1. 1., 05.27.06
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indopmamist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:

Kopg 3a €IPIIOY:



Micue3HaxoaKeHHS:
dopma ByracHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. IBamyk AnaTtosi BacunboBud

2. Ivashchuk Anatolii Vasylovych

KBasigikanis: . . 1., 05.27.01
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHE HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUMH 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOIi

OisIJIbHOCTI

Bep6unpkuit Bonogumup I'puroposnd

Bep6uupkuit Bonogumup ['puroposuy

FOpuenko T.A.



