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Moga guceprariii:
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Tema guceprauii:
1. TIpupopa payKTyaLiliHUX [IPOLECIB Y Cy4aCHUX I10JIbOBUX TPAaH3UCTOPaX.

2. Origin of the fluctuation processes in advanced field effect transistors.

Pedepar:

1. Incepralist NpUCBsAY€HA AOCHIIPKEHHIO HU3bKOYACTOTHOTO IIYMY CYy4aCHUX TPAH3UCTOPIB METal-OKCU/L-
HaniBnposigHUK (MOH), BUroTOBI€HMX HA MiAmapKax KpemHiil Ha isossitopi (KHI). B po6oTi npoBeseHa mymoBa
XapaKTepu3allisl MOBHICTIO 36iAHEeHNX TIJITaHAPHUX TPaH3UCTOPIB 3 SiION 3aTBOPHUM OKCUIOM i TPU3ATBOPHUX
finFET-Tpan3ucTopis 3 3aTBOPpHMMU cTeKamu Ha ocHOBI high-k nienextpuxkis (HfSiON, HfO2). [Tokazano, 1m0
3a3HaYeHUM IpUIaZiaM IpUTaMaHHu (piikep-mym MakYoprepa, 10 [03BOJINIIO BU3HAYUTU PO3NOLINN
KOHILIeHTpaLii 1acTok Briub 3aTBOPHUX AieeKTPHKiB. KpiMm TOro, BCTaHOBJIEHO BIIUB [BOBiCHOTO (sSOI) i

opHosicHoro (CESL) Hanpy>kKeHHs Ha IIyMOBi BJIaCTUBOCTI LIUX TPaH3UCTOPIB. [y 3a3HaYeHUX NPUIaziB TaKOX

BUSIBJIEHO i 32 AOIIOMOTOI0 IYMOBUX BI/IMipIOBaHB TTIOSICHEHO HACMYEHHS CTOKOBUX CTPYMiB 3a BEJIMKUX IIE€PEHAIIPYT

Ha BEPXHbOMY 3aTBOPI, @ TAKOX iX HETPUBiaJIbHY PO3MipHY 3aJ€XKHiCTb. BcTanoBneHo, mo finFET-TpaH3ucTopam

IIpUTaMaHHi IyMoBi edeKTH 11aBawoyoi 6a3u (1ryMosi jopeHLiaHn). [lInsxom aHasizy OCTaHHIX 3a LOIIOMOTO0



3aIPOIIOHOBAHOI METOIMKY 6YJI0 BU3HAYEHO HEUIYMOBI [1apaMeTpH, 10 XapaKTePU3yI0Th POOOTY MIPUJIATB.
BcraHoBIIEHO i 32 JOTIOMOT010 PO3p06JIeHOI MOJeJli TOSICHEHO BIIUB JIBO3aTBOPHOI KOHQIrypariii 4acTkoBO
36igHeHux KHI TpaH3ucTopiB Ha LIyMOBi edeKkTH M1aBawoyoi 6a3u. 3HaiileHo, 110 iX NpUAyLIeHHs Y OJHO3aTBOPHUX
aHaJIorax MOXXHa JOCSATTU Yepe3 NPUKIAIeHHS aKyMyJII0l040i HAlIPpyTry Ha iX HWDKHIN 3aTBOP, 110 NOSICHIOETLCS B

paMKax po3pobJieHoi MoAeTi.

2. The thesis deals with investigation of the low-frequency noise of advanced silicon-in-insulator (SOI) metal-
oxide-semiconductor field effect transistors (MOSFETSs). The noise characterization of fully depleted planar
MOSFETs with SiON gate oxide and three-gate finFETs with high-k dielectric based gate stacks (HfSiON, HfO2) is
implemented. It is found that the McWhorter noise is typical for the devices considered. This observation allowed
determining the distributions of trap densities over the distance into the gate dielectrics. In addition the impact of
biaxial (sSOI) and uniaxial (CESL) strain on the low-frequency noise behaviour of the devices studied is revealed.
The effects of high gate voltage drain current leveling off and nontrivial drain current dimensional dependence
were found for the devices investigated and explained by means of the noise measurements. It is revealed that
finFETs are sensitive to floating body noise effects (Lorentzian noise). By analyzing them using the method
proposed, the intrinsic finFET parameters were found. The influence of twin-gate configuration of partially
depleted MOSFETs on their low-frequency noise accompanying floating body effects was found and explained by
the model developed. It is shown that the suppression of such noise effects in single-gate analogs can be achieved
by applying an accumulation back-gate voltage. This effect is explained in the framework of the model proposed.
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