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5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

BriopsinkoBaHi HAHOCTPYKTYpHU Ha [TOBEPXHi KPEMHIIO 1J151 BUCOKOE(EKTUBHUX (POTOENIEKTPUYHUX 1EPETBOPIOBAYIB

HasBa po6oTH (aHrJ1)

Ordered nanostructures on silicon surfsce for high efficient photovoltaic cells

Pedepar (yxp)

3BIT oiaeThCsl B OHOMY TOMi i cKilaiae 94 CTOPIHOK, Y TOMY YMCJIi pUCYHKIB 45, Tabnu1lp 3, BUKOPUCTaHUX mkepet 118. Kiovyosi
cjioBa: MIKpO- Ta HAaHOCTPYKTypPOBaHa IIOBEDXHS, KDEMHi€Bi HAHOIPOTH, METaJ-KaTaJiTU4YHE XiMiYHe TpaBJI€HHs, XiMmiuHe
TpaBjieHHs], (oToeseKTpUyHi neperBoprooBavi. MeTta mpoekTy: JOCHiIpKeHHs Ta Ppo3pobka (POPMYBAaHHS BIIOPSAKOBAHUX
HaHOCTPYKTYp, a CaMé BepPTHMKAaJbHUX HAHOADOTMH, Ha IIOBEPXHi KPEMHIIO, IOCIIIXEHHS iX ONTUYHUX, €JIEKTPUYHUX Ta
(oToenexTpUIHNX XapaKTEPUCTHK MJi BUCOKOE(MEKTUBHUX (OTOENEKTPUYHUX MEPETBOPIOBAYiB. B pe3ysbTaTi BUKOHAHHS
po6oTu po3pobieHi TexHoJoril popMyBaHHSI HAHOJPOTHH KPEMHIiI0 Ta KOMOIHOBAaHUX CTPYKTYP KPEMHIEBI Mmipaminu- KpeMHiesi
HaHOJPOTHM Ha IIOBEPXHi KPEMHiI0 MeTofamMy XiMiYHOro TpaByeHHS (aHI30TPOIIHOTO Ta MeTaj KaTaJiTUYHOTO XiMiyHOro
TpassieHHs)). [lokazaHo, IO MeTOJ| XiMiYHOro HeseKTposiTuyHoro tpaeneHHs (MacEtch) moxHa posryspgatyl sk epeKTUBHUM Ta
BiTHOCHO HEJOpOTHUH CIOCi6 TeKCTypyBaHHS MOBEPXHi KpeMHieBOi minknaaxu. Takuil MeToA AO3BOJISIE OTPUMYBATU CTPYKTYpH 3
pi3HOI0O MOpdQoJoTi€l0 Ta PO3NOZIIOM HA IOBEPXHI MiAKIAgKU. 30Kpema, BUKOPUCTOBYIOUM METOJ, MeTasl KaTaJiTUYHOTro
xiMiyHOro TpamneHHs1 MacEtch, oTpumaHO MacuBM HUTKOMOHIGHWX HaHOKpucTasniB Si 3 miamerpamu Bim 60 mo 250 HM i
IOBXMHOWO Bif 2 MKM 10 10 MKM. IIpyM 1pbOMYy IOKa3aHO MOJIMBICTb OTPMMAaHHS PEryJISIDHMX HAHOBICKEPIB 3a IOIOMOIOI0
mopaudikosaHoro metony MacEtch, mo Bkmoyae HaHOCGEPHY JiTOrpadilo 3 BUKOPUCTAHHIM KOJIOIIHMX HAHOC(HEDP KPEMHE3EMY,
SKi CJIyTYIOTb MAacCKOIO B TPOLECi OCafKEHHSI METasly-KaTali3aTopa TEPMiYHMM BUIIApPOBYBaHHsM. [linoupaioun ONTUMAasbHY
KOHIIEHTPALil0 TPAaBHMKA, MOXKHA 3MiHIOBaTH [iaMeTp HaHocdep i y Takui Cnocié OTpMMYBaTHM HAHOBICKEpU IOTPiGHOTrO
IiameTpa. JlocmigKeHO BIJIMB BiICTaHi MDK HaHOBiCKepamM Ta iXx HiameTpa Ha (OTOEJIEKTPUYHI MapaMeTpu CTPYKTYp Ha ix
ocHOBi. CdopMoBaHi (POTOENEKTPUYHI NEPETBOPIOBAYi HAa OCHOBI CTPYKTYp 3 HAHOAPOTaMM KPEMHII0O Ta MOCHIIPKEHi iX

XapaKTEPUCTUKU.
Pedepar (aHrI)

The report is supplied in a single volume and contains 94 pages, including 45 figures, tables 3, references 118. Keywords: micro-
and nanostructured surfaces, silicon nanowires, metal catalytic chemical etching, chemical etching, photoelectric cells. The
purpose of the project: Research and development of ordered nanostructures, namely, the vertical nanowires on a silicon
surface, the study of their optical, electrical and photovoltaic characteristics for high-performance photovoltaic cells. As a result
of the work the technologies of silicon nanowires and silicon composite structures pyramids- silicon nanowires formation on
the silicon surface by chemical etching (anisotropic and metal catalytic chemical etching) have been developed. It is shown that
the method of nonelectric chemical etching (MacEtch) can be regarded as an effective and relatively inexpensive method for
texturing of the surface of the silicon substrate. This method allows to obtain the structures with different morphology and
distribution on the substrate surface. In particular, the using of catalytic metal chemical etching MacEtch method allowed to
obtaine the arrays Si nanowires with the diameter from 60 to 250 nm and the length of 2 m to 10 m. The possibility of obtaining
of the regular nanowhiskers using a modified method MacEtch, comprising nanosfere lithography using colloidal silica
nanospheres, which serve as a mask during the deposition of the catalyst metal by thermal evaporation has been shown. By
selecting the optimum concentration of the etchant, you can change the diameter of the nanospheres and thus obtaib the
nanowhiskers of the desired diameter. The effect of spacing and diameter nanoviskeramy on the photoelectric parameters of
the structures based on them. The photovoltaic cells based on silicon nanowire structures has been formed and their



characteristics has been studied.

Inpexc YIK: 537.311.322, 621.793, 536.53

Kopau TemarnuHux pyopuxk HTI: 29.19.31
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HaszBa npoaykuii (ykp): BropsakoBaHi HAHOCTPYKTYpH Ha NMOBEPXHi KPEMHIIO 117151 BUCOKOE(EKTUBHUX (HOTOETIEKTPUYHIX

[IEPETBOPIOBAYiB

Hassa mpoaykuii (aurJi): Ordered nanostructures on silicon surface for high efficient photovoltaic cells
OuiKyBaHi pe3yJIbTaTH:

T'anyss 3acTocyBaHHS: BUDOGHUIITBO HAMBIPOBiIHUKOBUX NIPUJIa/IiB

Onuc npogykuii (ykp): TexHosorivyHi nponecu GpopMyBaHHS MaCHBiB BEPTHUKAJIbHUX HAHOJPOTHH Ta KOMOIHOBAaHUX CTPYKTYP
KpEMHieBi IipaMifiy - KpeMHi€Bi HAHOAPOTH Ha [TOBEPXHi KPEMHIIO. Pe3yibTaTy JOCIiIKEHD BILJIMBY TEXHOJIOTTYHUX IIPOLIECIB HA

napameTpHu BIOPSIKOBAaHUX CTPYKTYP.
ConianpHO-eKOHOMIYHA cnipsimoBaHicTh HTII:

Cragis 3aBepmenocti HTII: 3sit no HIIJIKP

Buposamskenus HTII: He BupoBamkeHo

Crpoku BrpoBagskeHHs: 2018p.

Bupo6HHuK npoaykuii: Bupo6HuKY enexkTpoHHOI mponykuii Ta npusazis, IOH im.B.€. JlamkopboBa HAH Ykpainu
CnosxuBavi npoaykuii: Crioxxnpadvi eJ1IeKTpPOHHOI IPOAYKIi 17151 eHepPro3aouaiKeHHs

IlepcneKTHUBHI pHHKHU: PUHKY BUPOGIB €/1€KTPOHIKU YKpaiHu

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOrOBOpamMu

®opmu Ta ymoBH nepegadi npogykuii: CriinipHi HIJJKP
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