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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PyOPHK: 29.19.31

Tema guceprauii:

1. TIponiecu nepeHocy Ta 3axOIlJIEHHs HOCIiB 3apsiy B reTepocucTeMax aMopdHa IJIiBKa -~ KpUCTANIYHUI KPEMHIN

2. Processes of the charge carriers transport and capture in the heterosystems amorphous film - crystalline silicon

Pedepar:
1. B mucepTauiiiniil poboTi JOCTIIKYIOTbCSI MEXaHI3MU IIEPEHOCY Ta 3aXOIJIEHHSI HOCIiB 3apsly B T€TepOCUCTEMAX
a-Si:H(Er)/c-Si, SiO2(Ge)/c-Si Ta a-SiC/c-Si, mexaHi3m enektpotoMinectennii (EJI) B rerepocTpyKrypi a-

Si:H(Er)/c-Si, a TakoX BIUIUB HU3bKOTeMIIepaTypHoi BY y1a3moBoi 06po6ky Ha eseKTpodi3uyHi Ta ONTUYHI

BjacTUBOCTI retepocucteM SiO2(Ge)/c-Si ta a-SiC/c-Si. B pe3ysnbpraTi IpoBeeHNUX NOCTiIKeHb 6yJI0 BCTAHOBJIEHO

MEXaHi3MU NEPEHOCY HOCIIB 3apsay B retepocuctemax a-Si:H(Er) /c-Si, SiO2(Ge)/c-Si ta a-SiC/c-Si, nokasaHo, mo

y Bunagaky rerepoctpyktyp a-Si:H(Er)/c-Siia-SiC/c-Si cTpym BU3HAYa€eThCA SIK €JIEKTPOHAMMU, TaK i lipKamHu.

Basyrounch Ha 4OCiIyKeHH] IPOLeCiB CTPYMOIIEPEHOCY i IMTMOO0KUX PiBHIB, 1[0 BUHMKAIOTh B 3a00POHEHIH 30Hi

niBku a-Si:H npu BBeneHHi atomis Er, nobynosano mogesns 30yaxxenHs EJI B rerepoctpykrypi a-Si:H(Er) /c-Si, sika

T0JITa€ B 3aXOIVIEHHI Ta peKOMOiHallii HOCIiB 3apsily Ha eJIeKTPOHHO-ipKOBUX CTaHax, 3 eHeprisimu Ec-0.55 eB ta

Ev+0.40-0.44 eB, po3ramoBaHuX 1100113y epb6ieBO-KMCHEBOI'O KOMILJIEKCY, 3 ITOCJIiIyI040I0PE30HaHCHOIO



nepenavyero eHeprii eJIeKTPOHY, 110 3HaXOOUThCS Ha BHYTPIlIHINM 060J10HI] i0oHY ep6ilo. Briepie nmpogeMoHCTpoBaHa
MOXKJIMBICTb CyTTEBOIO MOKpallleHHs cTabinbHOCTI pobotu EJI npunanis Ha ocHOBI mapis SiO2, 0 MiCTATb
HaHoKjacTepu Ge 3a IONIOMOrol0 HU3bKoTemnepaTypHoi BY nyiasmoBoi 06pobku. Kpim Toro, rokasaHo, 10

HU3bKOTEMIIepaTypHa BY nyaamoBa 06po6Ka NpU3BOAUTH IO CYTTEBOTO MOKPAIIEHHSI OMiYHOCTI KOHTaKTy Al /a-SiC

2. In the dissertation work are investigated the mechanisms of transport and capture of charge carriers in
heterosystems a-Si:H(Er)/c-Si, SiO2(Ge)/c-Si and a-SiC/c-Si, mechanism of electroluminescence (EL)in
heterostructure a-Si:H(Er) /c-Si, and also the influence of low-temperature HF plasma treatment on
electrophysical and optical properties heterosystems SiO2(Ge)/c- Si and a-SiC/c-Si. As a result of the conducted
investigations were established the mechanisms of the transport of charge carriers in heterosystems a-Si:H(Er)/c-
Si, SiO2(Ge)/c-Si and a-SiC/c-Si, it is shown that in the case of heterostructures a-Si:H(Er) /c-Si and a-SiC/c-Si
the current is defined by both the electrons and by holes. Based on a study of the processes of current flow and
deep levels, which appear in the forbidden band of film a-Si:H with the introduction of Er atoms, is built the model
of EL excitation in heterostructure a-Si:H(Er)/c- Si, which consists in capture and recombination of charge
carriers on the electron-hole states, with energies Ec-0.55 eV and Ev+0.40-0.44 eV, located near erbium-oxygen
complex, with the subsequent resonance energy transfer to the electron, which is located on the inner shell of the
erbium ion. Is for the first time demonstrated the possibility of an essential improvement in the operational
stability of the EL devices on basis of SiO2 layer, which contain Ge nanoclusters with the aid of the low-
temperature HF plasma treatment. Furthermore, it is shown that the low-temperature HF plasma treatment leads
to an essential improvement in the ohmic resistance of contact Al /a-SiC
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