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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 47.09.29

Tema gucepranii:

1. Papianifini epekTy B MOJIbOBUX TPAH3UCTOPaX Ha 6a3i rereponepexonis AlGaN /GaN.

2. Radiation effects in HEMTs made on the basis of AlGaN /GaN heterojunctions.

Pedepar:

1. B po6oTi npencrapiieHi pe3yabTaTy JOCTIIKEHHS Iii raMma-pagiallii Ha napaMeTpy Ta XapaKTepUCTUKU
IIpUJIaf0BUX CTPYKTYP Ha 6a3i rereponepexony AlGaN/GaN. 3a ekciepuMeHTalbHUMU BOJIbT-aMIIEPHAMU
XapaKTePUCTUKAMU [I€TaJIbHO IIPOAHAi30BaHO erpajiallilo OCHOBHUX ONEePaLifiHMX TapaMeTpiB (CTpyMiB
HaCHUY€eHHS, HAIIPYTU BifICiuKY, KPYTHU3HU) TPAH3UCTOPIB 3 BUCOKOIO PYXJIMBICTIO HOCIiB 3apsany B KaHasi (HEMT), 3
mMprHOK KaHany Biz 100 no 400 MxM i joBxxuHOO 3aTBOpY Bix 0.15 1o 0.35 MKM, Hifl BIIJIMBOM /103 OITPOMiHEHHS 10
2?2108 pag. PosrnsHyTo npouecy, 10 BinOyBaoThCS Mif, BIJIMBOM pafialii 1o 3aranbHoi go3u 2?2109 pan B KOHTaKTHIN
mertasizaunii IloTTki koHTaKTiB Au-Ni-GaN i Au-ZrB2-AlGaN /GaN 3a 1aHuMU NPOBEJEHUX CTPYKTYPHUX
nociinxkeHs. He uBsYMCh Ha IPOTHO30BaHy BUCOKY CTiMKiCTh PUJaZiB Ha 6a3i MarepiasiB HITpUIHOI rpyny,
BCTAHOBJIEHO 3HA4HY (10 40%) nerpanauio OCHOBHMX I1apaMeTpiB TPAH3UCTOPIB, BUSBJIEHO CKJIAIHUI XapaKTep
cTuMyaboBaHoi gerpagauii HEMT (crioctepeskeHo 3a1exXHiCTh ePeKTiB Bif TeOMETPUYHUX PO3MIpPiB TPAaH3UCTOPHUX

CTPYKTYp i pobounxymoB). DiznyHi npuynHu pagialiflHOro CTapiHHS TECTOBUX CTPYKTYP [IPOaHAi30BaHO 3



ypaxyBaHHSM MOSKJIMBOI pesiakcallii MexaHiyHUX HarnpyskeHb 6ap’'epHoro mapy AlGaN, a TakoK CTUMYJIbOBAaHUX
Mixk(dasHUX peakiil i 3epHorpaHnYHOi Ady3ii B KOHTAKTHIN MeTasizarii.

2. The thesis presents the results of investigation of the effect of ramma-radiation on the parameters and
characteristics of device structures made on the basis of AlGaN /GaN heterojunction. For high electron mobility
transistors (HEMTs) with channel widths from 100 up to 400 mm and gate lengths from 0.15 up to 0.35 mm,
degradation of the main operational parameters (saturation current, cut-off voltage, transconductance) under
irradiation (doses up to 2?108 rad) is comprehensively analyzed from I-V curves. From the results of structure
investigations performed, the processes occurring in contact metallization of the Au-Ni-GaN and Au-ZrB2-
AlGaN /GaN Schottky contacts under irradiation up to a total dose of 22109 rad are considered. Despite the
expected high tolerance of devices made on the basis of nitride group materials, considerable (up to 40%)
degradation of the main transistor parameters, as well as complex character of induced degradation of HEMTs,
were found (the dependence of the effects on the transistor structure geometry and operation conditions was
observed). The physical reasons for radiation aging of test structures are analyzed, with allowance made for
possible relaxation of mechanical stresses in the AlGaN barrier layer, enhanced reactions between phases and
grain-boundary diffusion in the contact metallization.
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