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

Tema guceprauii:
1. CTpyKTypa, ONTHYHI i €JIeKTPUYHI BJIACTUBOCTI JIETOBAHUX IJIIBOK OKCUIY LIMHKY, BATOTOBJIEHUX METOIAMU

MarHeTpOHHOTr'O PO3IUJIEHHSI.

2. Structure, optical and electrical properties of zinc oxide doped films, obtained by means of magnetron
sputtering technique.

Pedepar:

1. O6’exT — Di3uyHI Me€xaHi3MU BIIJIMBY (i3MKO-TEXHOJOTYHUX YMOB MarHETPOHHOIO PO3MIUJIEHHS Ha ONITUYHI Ta
€JIEKTPUYHI XapaKTE€PUCTHKU JIETOBAHUX IJIIBOK OKCHUIY LIMHKY; M€Ta - po3pobKa (PisM4HUX OCHOB ONTUMI3allil
(pi3MKO-TEXHOJIOTIYHUX YMOB Pi3HUX BUJIiB MarHETPOHHOI'O PO3NMWJIEHHS IJIs1 OJlepKaHHS JIETOBAHUX LIAPiB OKCULY
LIMHKY 3 BUCOKMMU KoedillieHTaMu SIKOCTi; METOIM - PEHTreHANPPaKTOMETPUYHOTO aHali3y (pa3oBoOro CKaamy i
TaKUX [1apaMeTPiB KPUCTaJIiYHOI CTPYKTYPH, SIK PO3Mip 06J1aCTi KOTepeHTHOrO PO3CisIHHS, piBHS Mikpoaedopmalii i
CTYIIEHIO PO3CilIOBaHHS TEKCTYPH; OIITUYHOI CIIEKTPOCKOIIiI [1JI51 BU3HAUYEHHS CEPEIHBOT0 KOEe(illieHTy ITPONYyCKAHHS
mapiB y giana3oHi goBxuH xBuiib (400-800) HM; YJOTUPBOX30HIOBOIO METOY IS ileHTHPiKaLlii TOBEPXHEBOTO

€JIEKTPOOIIOPY 1apiB, METOAY €.p.C. XOJIy [IJIs1 BUBHAYEHHS KOHLEHTPAllii i pyXJIMBOCTI OCHOBHUX HOCIiB 3apspy;



pe3yJbTaT, HOBU3HA - BCTAaHOBJIEHI (Pi3N4YHI MeXaHi3MU BIJIMBY TEXHOJIOTIYHUX IAPAMETPIB Pi3HUX BUIIB
MarHeTpOHHOTO PO3IKJIeHHS Ha KoeillieHT SIKOCTi JIeroBaHUX IJIIBOK OKCUY IIMHKY. [I0Ka3aHo, 10 JOCATHEHHS
OTITUMAaJIbHUX OINTOEJIEKTPUYHUX BJIaCTUBOCTEN 18 niBoK ZnO:In Ta ZnO:Al, oTpUMaHUX pEaKTUBHUM
MarHeTPOHHUM PO3MUJIEHHSIM Ha [TOCTIIHOMY CTPYMi, BiZlOyBa€ThCs 3aBASIKY Pi3HUM (Pi3MUHMM MeXaHi3zMaM, 10
[IOB'SI3aHO 3 PiI3HUMM aTOMapHUMU pafiiycaMu aJlloMiHiIo Ta iHail0. YTouHeHi Ta o6rpyHTOBaHi (pizndynHi MexaHizmMu
BILJIMBY Ha OITOEJIEKTPUYHI BJIaCTUBOCTI IIJIiBOK ZnO:Al KoHIeHTpallii seryiouoi gasu y ckiagi milneHi npu
HEpPeaKTMBHOMY MarHeTPOHHOMY PO3MUJIEHH] i TOTY>KHOCTI MarHeTPOHa IIPU BUCOKOYACTOTHOMY PO3IUJIEHHI.
BcTaHOBIIEHO, 10 TPU BUCOKOYACTOTHOMY HEPEAKTMBHOMY MarHeTPOHHOMY PO3IWJIEHHI IpU 361/IbII€HHI pO6040ro
THCKY CIIOCTepiraeThcs HeTpaguliifiHa 3MiHa Qi3MYHNX 3aKOHOMIPHOCTE! BIUIMBY TOBIIMHM IIiBOK ZnO:Al Ha
3HAUEHHS KOHLEHTpallii OCHOBHUX HOCIIB 3apsiy; rajly3b BUKOPUCTaHHS - ¢i31Ka TBEPOro Tija.

2. The object of study: physical mechanisms of influence of physicotechnological conditions of magnetron
sputtering on optical and electrical properties of doped films of zinc oxide/ The aim: development of basic physic
of optimization of physicotechnological conditions of various types of magnetron sputtering in order to obtain
doped films of zinc oxide with high qualitative index. The methods of the investigations: x-ray diffractometer
examination of phasic composition and such parameters of crystal structure as: extent of coherent scattering
region, microstrain level and texture scattering degree; optical spectroscopy for determination of average
transmittance of layers over the range of wale-lengths (400-800) nm; four-probe method for identification of
surface electrical resistivity of layers, Hall's emf method for identification of concentration and mobility of majority
charge carriers. Results, novelty: It is shown, that obtaining of optimal optoelectrical properties for ZnO:In and
ZnO:Al filmsby means of reactive magnetron sputtering on direct current takes place owing to the different
physical mechanisms, that connected with different atomic radius of aluminum and indium. It has been
established, that noncoventional change of physical dependencies of influence of ZnO:Al film thickness on majority
charge carrier concentration is observed at non-reactive rf magnetron sputtering when increasing service
pressure. Physical mechanisms of influence on optoelectrical properties of ZnO:Al films of doped phase
concentration consisting of the target at non-reactive magnetron sputtering and magnetron power in case of rf-
sputtering are improved and justified. Field of implementation: solid sate physics
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