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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK:

Tema guceprauii:
1. Po3po6ka MeTO1iB KOHTPOJIIO MTapaMeTpiB OMiYHMX KOHTAKTiB Pd-Ti—-Au 10 KpeMHi€BUX MiKpOXBUIBOBUX HiOiB

2. Development of testing methods for parameters of Pd-Ti-Au ohmic contacts to silicon microwave diodes

Pedepar:

1. Inceprauist npucBsiYeHa Po3poodLi METOiB KOHTPOJIIO NIAPAMETPIiB OMIYHMX KOHTAKTIB 4O HaMiBIPOBiIHUKOBUX
CTPYKTYp N+-Si Ta n+-n-n+-5i, SKi IMPOKO BUKOPUCTOBYIOTbCSA Yy MTOTYKHIN KPEMHI€BIii1 MiIKPOEJIEKTPOHIL. Y
IUCepTallii CTBOPEHO MOJI€JIb BIUIUBY [TaPAMETPIiB OMIYHOIO KOHTAKTy Ha BUXiIHY IOTY>KHICTb JIJABUHHO-TIPOJIITHOTO
niopa (JIT1[T). Ha ocHOBI cTBOpeHOi Moaesli cpopMyIbOBAaHO BUMOTHY O OMIYHOrO KOHTaKTy KpeMHieBux JII1]]
MiJIMETPOBOTO Ta CyOMiNiIMETPOBOTO Jiana3oHiB YaCTOT Ta IPOBEEHO Minbip MapiB KOHTAKTHOI MeTasi3aliii.
3anpornoHOBaHO METOJ, 3BMEHIIEHHS [TOXNOKN BU3HAYEHHS INTOMOTO KOHTAaKTHOTO OIIOPY HAa OCHOBI aHai3y
KOpeJisLii TMTOMOrO OIIOPY KOHTAKTiB Ta IUTOMOTO II0OBEPXHEBOT'0O ONIOPY HaMiBIPOBigHUKA. Po3po6eHo MeTof,
IOCJiIKeHHS] OMIYHMX KOHTAKTIB [0 6araTolapoBUX HaMiBIIPOBIAHMKOBUX CTPYKTYP. JOCIIKEHO TeMIIEPaTyPHY
3aJIEXKHICTb TUTOMOTO OMOPY KOHTakTiB Au-Ti-Pd-n+-n-n+-Si Ta MexaHi3M CTPyMOIIPOTiKaHHS B HUX. Bcynepey

BiZJOMUM pe3yJIbTaTaM 3 aHAJIOTIYHOIO IapPOBOI0 CTPYKTYPOIO, OTPUMAHO CIIaJiHY, & He 3pOCTal0dy TeMIIepaTypHY



3aJIEXKHICTb TUTOMOTO KOHTAKTHOT'O OTIOPY, L0 MOB'SI3aHO 3 6iJIbIll ONITHMAaJIbHOIO TOBLIMHOIO MAapy Majafiio.
Po3pobseHo MeTon JoCiKeHHs Ter1oBoro onopy JII11, sikuii € 6inbin iHPOPMATUBHUM y IIOPiBHSIHHI 3i
cTaHgapTHUM. KpiMm Toro, BUK/IIOYEHO BIIUB TEIJIOBOTO ornopy kopmnyc JII1]] - renosigsia. Po3pobieno metoy,
BiZIOpaKkoBKY MOTeHIiliHO HeHaAiHux JI[1]] 3a napameTpamMy, OB'SI3aHUMMU 3 TEIIJIOBUM OIIOPOM Ta MOCJIiTOBHUM

OIIOpOM BTpaT

2. The thesis deals with development of testing methods for parameters of ohmic contacts to the n+-Si and n+-n-
n+-Si semiconductor structures that are widely used in power silicon microelectronics. A model of the effect of
ohmic contact parameters on the output power of IMPATT diode has been developed in the thesis. Based on this
model, the requirements to ohmic contacts of silicon IMPATT diodes operating in the millimeter and submillimeter
frequency ranges have been formulated and the contact metallization layers have been selected. The method has
been proposed to reduce error when determining the contact resistivity from an analysis of statistical
distributions of contact resistivity and surface resistivity of semiconductor. The method for investigation of ohmic
contacts to multilayer semiconductor structures has been developed. Both temperature dependence of
Au-Ti-Pd-n+-n-n+-Si contact resistivity and mechanism of current flow in these contacts have been investigated.
Contrary to the known results for similar layered structure, it has been obtained the decreasing temperature
dependence rather than the increasing one of contact resistivity. It is related with the more optimum thickness of
the palladium layer. The method for investigation of heat resistance of IMPATT diodes has been developed. This
method is more informative than the standard one. In addition, the effect of heat resistance between IMPATT
diode and heat sink is removed. A method for rejecting potentially unreliable IMPATT diodes by parameters related
to heat resistance and series-loss resistance is developed.
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