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1. ONTUYHO CEJIEKTHBHI €JIEMEHTH Ha OCHOBI HAHOKOMIIO3UTHUX CTPYKTYP

2. Optically selective elements based on nanocomposite structures

Pedepar:

1. IucepTauiiina po60oTa npucBsYeHa po3poodLli ONTUYHO CEJEKTUBHUX €JIEMEHTIB 3 33JaHUMU CIIeKTPaJIbHUMU
XapaKTePUCTUKAMU Ha OCHOBI HAHOKOMIIO3UTHUX CTPYKTYP 3 BpaXyBaHHSAM OCOOJIMBOCTEN MiKPOCTPYKTYpHU Ta

OTITUYHUX XaPaKTEPUCTUK HAHOPO3MipHUX KOMIIOHEHT. Y pO6OTi MPOBeeHO KOMILJIEKCHi TOCTiIKeHHS

CIIEKTPAJIbHUX 3aJIEXKHOCTEN ONTUYHUX HapaMeTpiB HaHOpOBMipHI/IX KOMIIOHEHT Td KOMIIO3UTHHUX CTPYKTYP Ha ix

OCHOBI. B po60Ti Bliepiie ofep>kaHHi HACTYIHI pe3ybTaTu: 0 Bu3HayeHO ONTHUYHI NapaMeTpy HAHOPO3MipHUX IIapiB

cpibsia Ha OCHOBI pe3yJbTaTiB CIeKTPOOTOMETPUYHUX JIOCIIIIPKEHb €KCIIepUMEHTAIbHUX 3Pa3KiB cpibia Ha
nigknagkax SiO2, BUATOTOBJIEHUX METOLOM BaKyyMHOI'O OCAJI)K€HHS. BCTAaHOBJIEHO allpOKCUMALLifHi
CIIiBBiIHOLIEHH AiICHOI Ta ySIBHOI YAaCTUH KOMIIEKCHOI [ieJIEKTPUYHOI IPOHUKHOCTI HAHOPO3MIPHUX IIJIiIBOK
cpibra 3 ToBmuHaMU Bif 1 1o 35 HM B CIIEKTpaJbHOMY [ialla3oHi JOBKMH XBUJIb 0 = 0,3 : 2 MKM, SIKi 3CTOCOBaHO B

SIKOCTI BXiJHUX MaHUX PedIeKTOPHUX apiB CpibJia Mpy MOIETIOBAHHI ONTUYHO CEJIEKTUBHUX €JIEMEHTIB. O



Po3paxoBaHO 3HaYEHHS KOMILJIEKCHOI €()EeKTUBHOI [ieJIeKTPUYHOI IPOHUKHOCTI HAHOKOMITO3UTHUX LIAPiB 3
METaJIeBOI0 HAaHOPO3MipHOIO ($a3010 XpOMy IIpU 3HaUYeHHsX (pakTopy 3anoBHeHHs 0,15 : 0,54 Ta maTepiais
nienexTpuyHoi KomroHeHTH (Al203, SiO2, Cr203). Po3pobeHo anpoKcUMalliiiHi CiBBiHOIMEHHSI KOMILJIEKCHOI
e(eKTUBHOI ieJIeKTPUYHOI IPOHUKHOCTI HAHOPO3MipHUX KoMno3uTHUx mapis Cr/AI203, Cr/SiO02, Cr/Cr203 B
CIeKTpaslbHOMY JianasoHi o = 0,3 : 2 MKM, sIKi HEOOXi[IHi [17151 pO3paxyHKy ONTUYHO CIEKTPaJIbHUX XapaKTEePUCTUK
IIpY NIPOEKTYBAHHI CEJIEKTMBHUX €JIEMEHTIB HA OCHOBI HAHOKOMITO3UTHUX CTPYKTYP. O JJOCIIiIPKEHO 3aJ1€>KHOCTI
KoedillieHTiB IpONyCKaHHS Ta BiOMBaHHS CEJIEKTUBHUX €JIEMEHTIB Bifl CTPYKTYPHUX IapaMeTpPiB KOMIIO3UTHUX
11apiB Ha OCHOBI HAHOPO3MIiPHHUX BKJIIOYEHb XpOMY. [I0Ka3aHO crieKTpasibHe 3MillleHHA 3Ha4eHb KPUTUYHOI
IIOBXXVMHU XBUJIi €JIEKTPOMArHiTHOrO BUIIPOMiHIOBaHHS Ha 0,4 MKM IIPM 3MiHi CTPYKTYpHUX IapaMeTPiB
HAaHOPO3MIipPHMX KOMIIOHEHT, 110 [J03BOJIsIE KepyBaTy podisieM CIIeKTPaIbHOI 3a7I€XKHOCTiI OIITUYHO CEJIEKTUBHUX
€JIEMEHTIB. 0 3aIIPONIOHOBAHO ONTUYHO CEJIEKTUBHI €JIEeMEHTH, IIPO30Pi Y BUAUMOMY Jialla30Hi CIIeKTpY, sKi
BiIPi3HAIOTHCS Bif BiTOMUX aHAJIOTIB TUM, 1[0 3aMiCTh 6araTomapOBUX AieJIEKTPUYHUX CTPYKTYP, BUKOPUCTAHO
HaHOKOMIIO3UT. [1oKka3aHo, 1110 3aIIPONIOHOBAHI €JIEMEHTH Ha OCHOBI TaKUX CTPYKTYP, BiZl3HAYAIOTbCS MOKJIUBICTIO
3a0e3ne4yeHHs 33/1aH0i ONITUYHOI ceIeKTUBHOCTI. Ofiep>kaHi pe3ysbTaT MOXKYTb OyTY BUKOPUCTaHI [J1s1 BUPILIE€HHS
BUCBITJIEHUX B pPOOOTIi Ip0O6JIEeM, [TOB'SI3AHUX 3 PO3POOKOIO ONITUYHO CEJIEKTUBHUX €JIEMEHTIB Ha OCHOBI
HAaHOKOMIIO3UTHUX CTPYKTYP. Pesysnbratu guceprauiiiHol pob0TH BUKOPUCTAHI y HaBYaJIbHOMY Ipolieci Kadenpu
MiIKpO€eJIEKTPOHIKM HaljioHasibHOrO TEXHIYHOrO yYHiBEpCUTETY YKpaiHy «KuiBCbKUH MOJITEXHIYHUI iHCTUTYT iMEHI
Iropst CikopCcbKOro», a came BUKOPUCTOBYIOTbCS B JIEKLIMHUX i MPAaKTUYHUX 3aHATTSX 3 AUCLUILIIH «TBepaOTiIbHA
€JIEKTPOHIKa», « TeXHOJIOTIYHI OCHOBY €JIEKTPOHIKM», « TE€XHOJIOrig HaMiBIIPOBIGHUKOBUX MIPUJIAJIiB Ta IHTErPAJIbHUX
cxem», «EnieMeHTHNI | CTPYKTYpHUI aHai3», a TaKOX IIifi Yac BUKOHAHHS KBaslidikaliiiHUX pobiT CTYLEeHTIiB
kadenpu.

2. The dissertation is devoted to the development of optically selective elements with given spectral characteristics
on the basis of nanocomposite structures taking into account the peculiarities of the microstructure and optical
characteristics of nanosized components. The complex researches of spectral dependences of optical parameters
of nanosized components and composite structures on their basis are carried out in the work. In the work for the
first time the following results were obtained: o The optical parameters of nanosized silver layers were determined
on the basis of the results of spectrophotometric studies of experimental silver samples on SiO2 substrates
manufactured by vacuum deposition. Approximation dependences of real and imaginary parts of complex
dielectric constant of nanosized silver films with thicknesses from 1 to 35 nm in the spectral wavelength range o =
0.3 : 2 um are established, which are used as input data of reflective layers of silver in modeling of optically
selective elements. o The values of complex effective dielectric constant of nanocomposite layers with metal
nanosized chromium phase at values of filling factor 0.15 : 0.54 and materials of dielectric component (Al203, SiO2,
Cr203) are determined. Approximation dependences of complex effective dielectric constant of nanosized
composite layers Cr/Al203, Cr/SiO2, Cr/Cr203 in the spectral range o = 0.3 : 2 um are developed, which are
necessary for calculation of optical spectral characteristics in the designing selective elements based on
nanocomposite structures. o The dependences of the transmission and reflection coefficients of selective elements
on the structural parameters of composite layers based on nanosized chromium inclusions have been studied. The
spectral shift of the values of the critical wavelength of electromagnetic radiation by 0.4 pm when changing the
structural parameters of nanosized components is shown, which allows to control the profile of the spectral
dependence of optically selective elements. o Optically selective elements transparent in the visible range of the
spectrum which differ from the known analogues in that instead of multilayer dielectric structures is used metal-
dielectric composite are proposed. It is shown that the proposed elements on the basis of such structures are
marked by the possibility of providing a given optical selectivity. The obtained results can be used to solve the
problems covered in the work related to the development of optically selective elements based on nanocomposite
structures. Results of dissertation work are used in the educational process of the Microelectronics department of
the National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute", namely used in lectures and
practical classes in the disciplines "Solid state electronics", "Technology of semiconductor devices and integrated
circuits", "Elemental and structural analysis", as well as during the qualification works of students of the



department.
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