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1. 3aKOHOMIPHOCTI BIIJIMBY AOMIIIKY KaiMil0 Ha MIKPOCTPYKTYPY, OIITH4HI, €JIeKTPOHHI Ta (POHOHHI BIaCTUBOCTI

w1iBok ZnO

2. Regularities of the influence of the cadmium doping on the microstructure, optical, electronic and phonon
properties of ZnO films

Pedepar:

1. B po6orti nocninxkeHo ¢pisuuHy NpUpoay BIIMBY HU3bKUX KOHLIEHTpallill i30€J1IeKTPOHHOI OMIIIKY KagMilo Ha
CTPYKTYPY, €JIeEKTPOHHUI, (POHOHHUI Ta BUIIPOMIHIOBaJIbHUI CIIEKTPU OKCUJLY LIMHKY, BUSIBJIEHO 3aKOHOMiPHOCTI
(POpMyBaHHS TBEPAMX PO3UMHIB 3 BUCOKUM BMiCTOM KaJIMilO B 3aJI€XKHOCTI Bifl yMOB BUPOILYBaHHS (TUII MiAKIaAKH,
CIIiBBiJHOLIIEHHS MapljaIbHUX TUCKIB pOOOYMX ra3iB, IOTYXHICTh po3psay) Ta TepMiuHOi 06pobku. ITokazaHo, 110
KOHIIEeHTpaLig KagMito 0,4 aT.% NpUBOIUTL 4O CYTTEBOrO MiJBULIEHHS IHTEHCUBHOCTI KAaTONOJIIOMIHICIIEHIIii OKCUY
LIMHKY, 1IJ0 BKa3ye Ha 301/blIeHHs] IMOBIPHOCTI IIPOLIECiB BUIIPOMiHIOBAJIbHUX peKOMOiHalLil BHACIiLOK 3aX0IJIEHHS]
€KCUTOHY i30€JIEKTPOHHOIO NTACTKOIO i MOXKe OYTY BUKOPUCTAHO 17151 MiJIBUIIEHHS KBAHTOBOI €(DeKTUBHOCTI

npucTpoiB Ha ocHOBi ZnO. [TokasaHo, 110 3MiHa CHiBBiHOIIEHHS NapLiajIbHUX TUCKIB pOOOYNX ra3iB Ta MOTY>KHOCTI



MarHeTpoHa IIPUBOLUTL 4O 3MIHM BMICTY KaJMil0 B P€3YyJILTYIOUil IJIiBL, 10 3MIlIEHHS KPalo BJIACHOTO MOTJIMHAHHA
B IOBI'OXBUJIbOBY O0JIACTh Ta O 3MEHILIEHHS OIITUYHOI LINPUHU 3200pOHEHOI 30HMU. 1le CBiUnTh IIPO MOXJINBICTD
11iJIeCrIpsSIMOBaHOIO KePyBaHHSI €HepreTUYHUM crieKTpoM Znl-xCdxO. 3HaiifieHo, 0 TUIl MigKIaaKy BIUIMBAE Ha
KOHLIEHTPALIil0 KaJMilo B [IJIiBKaX TBEPIUX PO3UMHIB Ta iX ONTUYHI XapaKTePUCTUKU (BUITPOMiHIOBAJIBHUI Yac
JKUTTS], KBAaHTOBAa €(EKTUBHICTb). BCTAaHOBJIEHO, 110 BifNas MPUBOAUTE [0 YIOCKOHAIEHHS KPUCTANiYHOI CTPYKTYpH
IJTiBOK, 301/IbII€HHS CUJIN eJIeKTPOH-(POHOHHOI B3aeMOi, Iepepo3Moiny KaHasliB BUIPOMiHIOBAaJIbHOI
pexkombiHalii, 3MillleHHsT MaKCUMyMY KpanoBoi eMicii B HU3bKO-€HEePreTUyHy 00J1acThb, 4 TAKOX [0 3HUKHEHHS LO-
(poHOHIB Ta eMiCilHMX CMYT, [IOB'SI3aHUX 3 ICHYBaHHSIM JOHATKOBOI (pazu. OTpUMaHi pe3yJbTaTh JO3BOJISIIOTh
3pO3yMiTH nporecu GOpPMYBaHHS TBEPIUX PO3YUHIB i BiIKpUBAIOTh MOTEHLIHHNI MIJISX BiTHOCHO JIETKOTO Ta
IleleBOro KOHTPOJIIO BIACTUBOCTEN Takoi HEPiBHOBaXKHOI cucTeMH sIK Zn1?xCdxO. CTBOpEHO Ta AOCTiIKeHO
rerepocTpykTypu n-Znl-xCdxO /p-SiC, BONbT-aMIIEPHi XapaKTEPUCTUKU KOTPUX BUSIBUJIN BUIIPSIMIISIIOUY
MIOBEJiHKY, XapaKTEePHY IJIs Ni0/iB. BUSBIIEHO, 110 KOHTPOJIIOIOYY KOHLEHTPALIiI0 aKLENITOPHOI JOMIIIKY B IIApax p-
SiC, MOXKHa BIVIUBATU Ha €JIEKTPUYHI XapaKTePUCTUKU (Harpyra BKIIOYEHHS], KoeillieHT BUNIPSIMIIEHHS,

IIOCJIiIOBHNU OIip) BUXiJHUX F€TE€POCTPYKTYP.

2. Nature and mechanisms of the influence of the small cadmium content on the structure, electronic, phonon and
emission spectra of the zinc oxide have been investigated. It was also studied the features of the formation of the
solid solutions with high cadmium content depending on the growth conditions (substrate type, gas ratio, dc
power) and post-growth thermal treatment. It was revealed that the Cd concentration of 0.4 at.% leads to
significant enhancement of the CL intensity of ZnO. It suggests the decrease in the number of nonradiative
recombination centers and may be used for improvement of the quantum efficiency of ZnO-based devices. It was
shown that the change of the gas ratio and dc power may lead to (i) change of cadmium content in resulting film,
(ii) red-shift of the absorption edge and (iii) decreasing the optical band gap. It indicates the possibility to control
the energetic spectrum of the Znl-xCdxO. It was found that the substrate type can influence on the cadmium
concentration in ternary alloys and their optical characteristics.It was found that the effect of heat treatment on
the phonon and luminescence spectra of ternary alloy is strongly depending on the pre-history of the sample. It
was revealed that the coupling strength between electrons and LO phonons may be enhanced after annealing.
Additionally, it was observed diminishing of the LO-phonons related to second phase after heat treatment and
appearance of LO-modes belonging to Zn1-xCdxO ternary alloy. It was identified that the annealing causes the
redistribution of the recombination channels, shift of the near-band emission toward low-energy side and
vanishing the ZnO-related emission bands. It is explained by the realization of the effective Cd-to-Zn substitution
mechanisms in the post-annealed conditions. Obtained results open the way to understanding the phonon and
emission features of the Znl-xCdxO ternary alloys and indicate the possibility to control of the Cd incorporation.
The obtained n- Zn1-xCdxO /p-SiC heterostructures exhibited good rectification behaviors and diode
characteristics, having turn-on voltages in the range from 3 to 4.4 V and series resistance from 166 to 3865 Om.
The results indicate that it should be possible to reduce the values observed for turn-on voltages by decreasing the
series resistance. Series resistance can be reduced by improving the quality of metal contacts to p-SiC, and by
increasing the boron concentration in p-type SiC.
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