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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PyGPHK: 29.19.21

Tema guceprauii:
1. OCO6IMBOCTI CTPYKTYpH JIETOBAaHUX a30TOM IJIiBOK ZnO, 0CapKEeHUX METOLOM MarHeTPOHHOTO PO3IMUJIIOBAHHS,

Ta ix pOTOENEeKTPUYHI BJIACTUBOCTI

2. Features of the structure of nitrogen doped ZnO films, deposited by magnetron sputtering, and their
photoelectric properties

Pedepar:

1. ¥ nuceprauii npeacTaBiaeHO pe3yJbTaTH HOCiIKeHHs Qi3UYHUX [TPOLeCiB Ta MeXaHi3MiB, 110 BU3HAYAIOTh
epeKTUBHICTb GOTOENEeKTPUYHOTO IIEPETBOPEHHS B HEJIETOBAHUX Ta JIETOBAHMUX a30TOM ItiBKax ZnO. BctaHoBEHO,
1110 3aCTOCYBaHHS [TOUIAPOBOTO OCA/IPKEHHS IIPU BUCOKOYACTOTHOMY MarHETPOHHOMY PO3IUJIEHH] J03BOJINIIO
BHPOCTHUTHU BUCOKOTEKCTYPOBaHi CTPYKTYPHO IOCKOHAJI I1iBKK ZnO Ha aMOp(dHUX Ta KPUCTAIIYHUX MiTKIATKaX.
Briepiue rpoBeJieHO JieryBaHHs a30TOoM IL1iBOK ZnO B npotlieci ix nomaposoro ocagxkeHHs Ha Si3N4 /Si ta Si
MiAKIaIKY T2 KOMIIJIEKCHO JNOCJIiIKE€HO BIUIMB BIPOBAIKEHHS aKLIENTOPHOI TOMIIIKY a30Ty Ha iX MiKDOCTPYKTYpYy
Ta MOPGOJIOTiio MOBEPXHi ITiBOK, ONTUYHI BJIACTUBOCTI Ta €JIEKTPOHHI CTaHU. BHSBIEHO, O CIiBJIeTYBAaHHS a30TOM

Ta amoMiniem ZnO 103BoJIsI€ 30iIbIINTH PO3UYNHHICTD @30Ty B OO rpaTlii Ta BUPOCTUTH Oi/IbLIl CTPYKTYPHO



JOCKOHAJII IJIIBKA OKCUAY LIMHKY B IIOPiBHSIHHI 3 IJIIBKaMU, SIKi JIETOBAHI TiJIbKY a30TOM. BUSIBIIEHO, 1110 BBEIEHHS
a30Ty B KPUCTaJliyHy 'PaTKy OKCUJy UHKY JJO3BOJISIE CYTTEBO 30i1bMNTH (OTOUYTIUBICTb Ta MIBUIKOIIIO
(oTope3uCTOpiB Ha 1Or0 OCHOBI. Briepiiie BcTaHOBJIEHO, 110 30i/blI€HHS] KOHLEHTpalii a30Ty B rpaTii ZnO
[IPU3BOJUTS 10 30i/bHIEeHHS (POTOUYTIMBOCTI POTOHIOMNIB HA iX OCHOBI. PO3p06s1€HO POTOTPAH3UCTOPHI CTPYKTYpHU
Ni/ZnO:N /p-Si, B IKMX peasi3oBaHO M€XaHi3M BHYTPIilIHbOTO MiICUJIEHHS CTPYMY i JOCATHYTO 3HAYHY

¢doTtouyTausicTs Ha piBHI 210 A /BT npu ?=390 HM Ta BUCOKY MIBUIKO[iI0 3 4aCOBOIO cTasoo 100 He.

2. The dissertation is devoted to the study of physical processes and mechanisms that determine the efficiency of
photoelectric transformation in undoped and nitrogen doped ZnO films. It was determined that the application of
layer-by-layer deposition at high-frequency magnetron sputtering allow to grow highly textured structurally
perfect ZnO films on both amorphous and crystalline substrates. It was first carried out the nitrogen doping of
ZnO films during their deposition on Si3N4 /Si and Si substrates as well as did the complex investigations of the
introduction of nitrogen into ZnO films as acceptor impurity and its influence on ZnO film microstructure and
surface morphology, optical properties and electronic states. It was revealed that the co-doping of ZnO by
nitrogen and aluminum increases the nitrogen solubility in ZnO lattice and provides growing more structurally
perfect ZnO film in comparison with films doped by nitrogen only. It was revealed that the introduction of nitrogen
into the lattice of zinc oxide can significantly increase the photosensitivity and the speed of response of ZnO-
based photoresistors. It was first determined that nitrogen concentration increasing in ZnO leads to an increase in
photosensitivity of ZnO:N-based photodiodes. Ni/ZnO:N /p-Si phototransistor structures was developed in which
the mechanism of internal amplification for photocurrent was implemented in result the significant
photosensitivity 210 A/W at ? = 390 nm and high performance with temporal constant 100 ns was achieved.
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