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Hasga eramy: Po3po6sieHHs TexHOJ0riN (OpMYBaHHS MAaCUBIiB BEPTUKAJIbHUX HAHOJPOTHUH Ta KOMOIHOBAaHUX CTPYKTYp KPEMHi€eBi
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KITKBK: 2201040

Hampsam ¢inancyBanHs: 2.1 - pyHIaMeHTasbHI JOCTIIKEHHS

J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IepPXKOIOIKETY

daxruunmii o6car dinancyBaHHS 3a 3BiTHHH eTam: 199 TuC. rpH.
5. HaykoBo-TexHi4Ha podoTa

HasBa po6oTH (YKp)

BriopsinxoBaHi HAHOCTPYKTYpU Ha [TOBEPXHi KPEMHIIO 1J151 BUCOKOE(EKTUBHUX (POTOENIEKTPUYHUX IEPETBOPIOBAYIB

HasBa po6oTH (aHrJ1)

Ordered nanostructures on silicon surfsce for figh efficient photovoltaic cells

Pedepar (yxp)

3BIT 10a€THCS B OOHOMY TOMI i CKJIaiae 48 CTOPIHOK, Y TOMY YMCJli PUCYHKIB 14, Tabnuip 0, BUKOPUCTaHUX Jxepest 26. Kio4yosi
cJioBa: MIKpO- Ta HAaHOCTPYKTYPOBaHa IIOBEDXHS, KPEMHi€Bi HAHOIPOTH, METaJ-KaTaJiTU4YHE XiMiyHE TpaBJIE€HHS, XiMmiuHe
TpaBsieHHs.. MeTa mpoekTy: Po3pobuTu TexHosorii GopMyBaHHS HAaHOAPOTUH KPEMHII0 Ta KOMOGIHOBAaHUX CTPYKTYyp KpeMHieBi
nipaMifgy- KpeMHi€Bi HAHOAPOTH Ha NOBEPXHi KPEMHII0 METOIaMU XiMIiYHOTO TpaBJieHHS (aHI30TPOIIHOTO Ta METAJ KaTaJiTUYHOTO
XiMIYHOTO TpaByieHHS). B pesysnbTaTi BUKOHAHHS JAHOTO eTamy poboTu po3pobseHi TexHosorii ¢GopMmyBaHHS HAHOLPOTHH
KPEMHII0 Ta KOMOIHOBaHMX CTPYKTYp KpeMHi€Bi mipamimyi- KpeMHi€eBi HaHOAPOTH Ha IMOBEPXHI KPEMHII0 MeTOjaMu XiMiYHOro
TpaBJIeHHs (QHi30TPOITHOTO Ta MeTasl KaTaliTUYHOrO XiMi4YHOrO TpaBiyieHHs). [loKkazaHo, O METoH, XiMiYHOrO HEJIEKTPOJLITUYHOTO
tpasnenHs (MacEtch) MoskHa posrssgaTyl Sk epeKTUBHUI Ta BiJHOCHO HELOPOIWH CIIOCI6 TeKCTypyBaHHS IOBEPXHi KPEMHi€BO]
nigknagku. Takuil MeTop, [O3BOJIIE OTPUMYBATU CTPYKTYPHU 3 Pi3HO MOP(QOJIOri€l0 Ta pO3NOJiIOM Ha NMOBEPXHi MigKIadKu.
30Kpema, BUKOPHUCTOBYIOUM METOJ, METasl KaTaJiTUYHOro XimiuyHoro TpamneHHs MacEtch, oTpumaHO MacuBM HUTKOMNO[IGHUX
HaHokpucTasiB Si 3 giamerpamu nopsaaxky 250 HM i ToBXHHOIO SMKM Ta 10 MKM. [Ipy 11bOMY IOKAa3aHO MO>KJIMBICTb OTPHUMAaHHS
peryJIsipHMX HaHOBICKEpPiB 3a JOMOMOrol HaHOC(hEpHOi jiTorpadii 3 BUKOPHUCTAHHSIM KOJIOIIHMX HaHOCHEP KPEMHE3EMY, SIKi
CIIYTyIOTb MAaCKOI0 B IMpOILEeCi OCaIXEHHS MeTany-KaTaji3aTopa TepMiYHMM BUIAPOBYBaHHAM. [linduparodu ONTHMAasIbHY

KOHIIEHTPALlil0 TPABHUKA, MOKHA 3MiHIOBATU AiaMeTp HaHOCPED i y Takuii cr1ociéb OTprMyBaTy HAHOBICKEPH NMOTPIGHOTO JiaMeTpa.
Pedepar (aHrI)

The report is submitted in one volume and contains 48 pages, including figures 14, tables 0, references 26. Keywords: micro- and
nanostructured surfaces, silicon nanowires, metal catalytic chemical etching, chemical etching. Aim: To develop the
technologies formation of silicon nanowires and silicon composite structures pyramids - silicon nanowires on a silicon surface
by chemical etching (anisotropic and metal - catalytic chemical etching). As a result of this stage the for formation of silicon
nanowires and combined silicon structures pyramids - silicon nanowires on a silicon surface by chemical etching (anisotropic
metal and catalytic chemical etching) have been developed. It is shown that the method of nonelectrolytic chemical etching
(MacEtch) can be regarded as an effective and relatively inexpensive way for texture of the silicon substrate surface. This
method allows to obtain structures with different morphology and distribution on the surface of the substrate. In particular, the
whisker arrays of Si nanocrystals with diameters of the order of 250 nm and length of 5 microns and 10 microns have been
obtained by metal catalytic chemical etching MacEtch. This shows the possibility of obtaining of the regular nanowhiskers by the
nanosphere lithography using the colloidal silica nanospheres that serve as a mask during the deposition of the metal catalyst by
thermal evaporation. Selecting the optimal concentration of etchant, you can change the diameter of the nanospheres and thus
get the nanowhiskers of desired diameter.

Inpexc YIK: 537.311.322, 621.793, 536.53

Koau TemarnyHux pyopuk HTI: 29.19.31



6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykii (yKp): BiopsiaKoBaHi HAHOCTPYKTYpH HA IIOBEPXHi KPEMHIIO /17151 BUCOKOE€(PEKTUBHUX POTOETIEKTPUYHUX

TepEeTBOPIOBaYiB

Hassa npoayxkii (arnrur): Ordered nanostructures on silicon surface for high efficient photovoltaic cells
OuikyBaHi pe3yJIbTaTH:

T'anysp 3acTocyBaHHS: BUDOOHMIITBO HAMIBIPOBiIHUKOBUX NPUJaliB

Onuc npozykuii (ykp): TexHosoriyHi nporecu GpopMyBaHHS MaCHBiB BEPTUKAJIbHUX HAHOJIPOTHH Ta KOMGIHOBaHUX CTPYKTYP
KpeMHi€eBi Imipamiy - KpeMHi€Bi HAHOAPOTH Ha [TOBEPXHi KPEMHII0. Pe3ysibTaTu JOCiIKEHDb BIJIMBY TEXHOJIOTIYHUX MIPOLIECIB HA

rapameTpy BIOPSKOBAHUX CTPYKTYP.
ConianbHO-eKOHOMiYHa cipsimoBaHicTs HTII:

Cragis 3aBepmenocti HTII: 3git o HIJKP

Bnposazyxkennsa HTII: He BipoBamkeHO

Crpoxku BrnpoBagyKkeHHs: 2018p.

Bupo6HuK npoaykKuii: Bupo6HrKy enexkTpoHHOI npoaykuii Ta npusazis, IOH im.B.€. JlamkopbroBa HAH Ykpainu
CnosxuBayi npoaykuii: CrioxxnBadvi eJ1IeKTPOHHOI IPOAYKILi 17151 €HEPro3aouaiKeHHs

IlepcnexkTuBHI pUHKHU: PUHKY BUPOGIB €/1eKTPOHIKK YKpaiHu

IpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 JOTOBOpaMU

®dopmu Ta ymoBH nepepaui npozykuii: CriiibHi HIJIKP
7. Bi6siorpagiyHuii onuc

1. AA. €ryx, AIO. Kussk, O.B. Cre6noBa. PopmyBaHHS HaHomopucTUX IUiBOK Al203. 7 MbikHaposHa HayKOBO-TEXHIYHa
KoHbepeH1is "CeHcopHa eJIeKTPOHiKa Ta MiKpocucTeMHi TexHosorii", 2016, c. 131. 2. A.O. [pyxuHin, LII. Octposchkuit, FO.M.
Xosepko, C.M. fnyxHeHko. CeHCOpY MarHiTHOrO IOJI i TEMIIEpPAaTypyu Ha OCHOBi MiKPOKPHCTasiB KpeMHil0, MOAN(IKOBaHUX
Jomimkamu 6opy i Hikemo. 7 MiKHaposHa HayKOBO-TexHiYHa KoH(pepeHIis "CeHCOpHa €eJIeKTPOHIKa Ta MIKPOCHCTEMHi
texHoJorii" , 2016, c. 16-17. 3. A.O. Jpyxunin, O.Il. Kyrpakos, P.M. Kopenupkuil. MajorabapuTHuil c€CMOJATYMK HA OCHOBI
HUTKOIIOZiOHUX KPUCTaJIiB KpeMHilo. 7 MKHapojHa HayKOBO-TeXHiYHa KoHpepeHwis "CeHCcopHa eJeKTPOHIKa Ta MiKpOCHCTEeMHI
texHosorii" , 2016, c. 52-53. 4. A. Evtukh, O. Steblova, O. Bratus', A. Druzhinin, S. Nichkalo. Silicon nanostructures formed by
metal-assisted chemical etching for electron field emission cathodes. Modern Problems of Radio Engineering,
Telecommunications and Computer Science. Proceedings of the XIII-th International Conference TCSET'2016. February 23-26,
2016, Lviv-Slavske, Ukraine.- Lviv, 2016.- P. 384-387. 5. S.I. Nichkalo, A.A. Druzhinin, A.A. Evtukh, O.L. Bratus'. Silicon
nanostructures produced by modified MacEtch method for antireflective Si surface. Internatitional research and practitice
conference "Nanotechnology and Nanomaterials”, 24-27 August 2016, Lviv, Ukraine. 6. V. Yerokhov, S. Nichkalo, A. Druzhinin, O.
Ierokhova. Antireflective properties of silicon modified by electrochemical and chemical methods. Ilepma HaykoBO-TexHiuHa
koH(epeHis "PagioEnexkrponika Ta InpoKomynikauii’, M. Kuis 11-16 BepecHs 2016 poky.

8. 3BiTHa JOKyMEHTaIis

KifIbKiCTBh CTOpPiHOK B 3BiTi: 48
Mosa 3BiTy: YKpaiHCbKa

KinpkicTs daitnis y 3BiTi: 1
9. 3aKJII0YHI BiLOMOCTi
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