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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BucokoskicHi noBepxHeBO-6ap’epHi CTPYKTYpY Ha OCHOBI TOHKUX IJIIBOK HITPU/IiB METaJliB /111 €JIeKTPOHIKU Ta

¢oToBosbTaiKM

Ha3sBa po60oTH aHIJIiHCBHKOIO:

High-quality surface-barrier structures based on metal nitrides thin films for electronics and photovoltaics

Pedepar yKpaiHCBKOIO:

HaniBnpoBigHuKoBi reteponepexonu MoN /n-Si 6y BUTOTOBJIEH] MIJISIXOM HAIMAJIEHHS] TOHKUX ILTiBOK HITPUAY
MOJIi6eHy METOJJOM PeaKTMBHOIO MarHeTPOHHOTO HalujleHHs. I3 mocaimkeHHs ix BAX ta BOX BcTaHOBIIEHO, 1110
BUPOILEHHS HAHOJIPOTIB PU3BOJAUTS [0 AESKOTrO MOTIPLUIEHHS €JIeKTPUYHUX BJIACTUBOCTEN i 30HHUX [TapaMeTpiB
reteponepexoziB MoN /n-Si, npoTe nopanbiue TpapaeHHS B HF MO3UTHUBHO BIIJIMBa€ Ha €JIEKTPUYHI BIACTUBOCTI 1
30HHI IapaMEeTPU reTEPOCTPYKTYP. MexaHi3M NIPOXO>KEHHS CTPYMY YEPE3 reTEPONEPEXOIU HE 3aJIEXKUTD Bif
TpassieHHs B HF, 32 HeBeIMKUX MPSIMUX 3MillleHb - FreHepalifiHo-peKoMOiHaLiHUI, TPY GibIINX NPSIMUX
3MillIEHHSX - TYHEJIbHO-PEKOMOIHALIMHNN, IIPU 3BOPOTHHUX 3MillI€eHHSX - TYHEJIIOBAaHHS Yepe3 00J1acThb
IIPOCTOPOBOro 3apany. [locmigoBHMiT OMIp U1 TeTEPOCTPYKTYP 3 BUPOIEHMMU HAaHOAPOTaMU i TpaBieHnumu B HE
CYTTEBO BIUIMBAE Ha ixHi BOJIbT-(PapasHi XxapakTrepucTuku. OCHOBHI (OTOEIEKTPHUYHI TapaMeTpy reTePOCTPYKTYP
MoN /n-Si 3 BupoueHrMMy HaHogpoTamu i TpasieHumu B HF, a came Hanpyra xosocroro xoay Voc = 0.13 B, ctpym
KOPOTKOTO 3aMMKaHHS Isc = 0.54 MA /cM2 3a iHTeHCUBHOCTI OcBiTIeHHs 80 MBT/cMm2.

Pedepar aHIJIiHCBKOIO:

MoN /n-Si semiconductor heterojunctions were fabricated by sputtering thin films of molybdenum nitride using
the reactive magnetron sputtering. From the study of their I-V-characteristics and C-V-characteristics it was
established that growing nanowires leads to some deterioration in the electrical properties and band parameters
of MoN /n-Si heterojunctions; however, further etching in HF positively affects the electrical properties and band
parameters of heterostructures. The mechanism of current flow through heterojunctions does not depend on
etching in HF, for small forward biases - generation-recombination, for large forward biases - tunnel-
recombination, for reverse biases - tunneling through the space charge region. The series resistance for
heterostructures with grown nanowires and etched in HF significantly affects their capacitance-voltage
characteristics. The main photoelectric parameters of MoN /n-Si heterostructures with grown nanowires and
etched in HF were determined, namely, the open circuit voltage Voc = 0.13 V, the short circuit current Isc = 0.54
mA/cm?2 at a light intensity of 80 mW /cm2.

Inpexkc YIK: 669:[621.315.59:544.034.2, 669:[621.315.59:544.35, 621.38.049.77.002; 621.375.82.002
Koau TemaTHYHHUX PYOPHK: 53.41.47, 53.41.49

KepiBHHUKH po60OTH

Biacue IlpizBuuie Im's I10-0aThKOBI: Maiictpyk Enyaps BacuiboBuy

HayKkoBHi# CTYIiHb: 1. G.-M. H.

Buene 3BaHHSA: nou.

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Ha3zga HTII ykpaiHCBKOIO: Crioci6 BU3HA4YEHHS aKTMBHOI IUIOMi HAHOCTPYKTYPOBAHKX IOBEPXHEBO-6ap'€PHIX

reTepPOCTPYKTYP

Ha3zpa HTII aHrsi#icbKo¥0: Method of determining active area of nanostructured surface-barrier

heterostructures

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

T'asy3s 3acTOCYBaHHS: M72.19 JlocifKeHHs! i eKCliepUMeHTabHi Po3po6Kku y cdepi iHIMX TPUPOIHIIHX i

TEXHIYHMX HayK
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Hosuit MmeTop 11 BUBHAYEHHS aKTUBHOI MJI011i HAHOCTPYKTYPOBAHUX [TOBEPXHEBO-6Ap'€PHUX
CTPYKTYP Ha OCHOBI BUMIPSHUX CIIEKTPAJIbHUX 3aJIEXKHOCTEN IMIIEJAHCY, CYTh SIKOTO II0JISATA€ B HACTYITHOMY:
BUT'OTOBJISIIOTHCS [Bi [I0BEpXHEBO-6ap’epHi CTPYKTYpH (IIJIaHApHA Ta HAHOCTPYKTYPOBaHA) i IPOBOAUTHCS
BMMIipIOBAaHHS iX YaCTOTHUX 3aJIEXKHOCTEN IMIIeIaHCY, 3 IKMX BU3HAYAIOThCS HiliCHI 3HaU€HHs 6ap'€pHOI EMHOCTI
17151 060X CTPYKTYP. OCKIiJIbKY IJIOIA [IJIaHAPHOI CTPYKTYPH HaM BiloMa, MU MOKEMO BU3HAUMTH TOBLIMHY 00JIACTi
IIPOCTOPOBOTO 3apsiy, SKa HeoOXigHa [ BU3HAUYEHHS IO HAHOCTPYKTYPOBaHOI CTpyKTypu. Takuii miaxin
CIIpaBeIJINBUM, OCKiJIbKM B 000X BUIIQJKaX BUKOPHUCTOBYETLCS TOM CaMMUil MaTepias HaliBIPOBiTHMUKOBOI MigKIIaoKU
3 OHAKOBOIO KOHLIEHTPalli€lo seryodoi gomimku. A new method for determining the active area of nanostructured
surface-barrier structures based on the measured spectral dependences of the impedance, the essence of which is
as follows: two surface-barrier structures (planar and nanostructured) are fabricated and their frequency
dependences of impedance are measured, from which the actual values of barrier capacitance for both structures
are determined. Since the area of the planar structure is known to us, we can determine the thickness of the space
charge region, which is necessary to determine the area of the nanostructured structure. This approximation is
valid, because in both cases the same semiconductor substrate material with the same concentration of alloying
impurity is used.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Gynnamentanbhi nociimkenns y chepi npupogHudmnx

HayK

Bnyins HTII Ha moBKiJjLs:
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