O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuUMH 061ikoBHI HOMep: 0224U033376
Jep>kaBHuMH peectpaniiinmii Homep: 0123U102785

Bigkpura
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1. ETaniy BUKOHAHHS

Homep etany: 2

Hassa eramy: BignpaioBaHHs pesxumiB mogudikallii moBepxHi KpeMHi€BUX IJIACTUH i3 Pi3HMM [10YaTKOBUM CTAHOM i 3 pi3HUM
TUIIOM i CTyIIEHEM JIETYBaHHSI 3 ypaxyBaHHSM Pe3yJIbTaTiB BUMipPSIHUX BIaCTUBOCTEN [IOBEPXHI MicJig 6aTyTHOI 06pO6KM Ta
peKoMeHAaliil, OTPMMAHUX B PE3YJIbTaTi TEOPETUYHUX AOCTiIKeHb. TeopeTudHi JOCTiI)KEHHS Ta KOMITIOTEPHE MOJIEIIOBaHHSI 3
ypaxyBaHHSIM Pe3yJIbTaTiB €KCIIEPUMEHTIB 3 6aTyTHOI MoandiKaLii ToBepxHi I1acTuH. [1igroToBKa Ta HaICUJIAHHS 10 IPYKY B
npodisbHOMY XypHaJsi KBapTuiliB 1, 2 HayKoBOi po60TH. B ToMy 4KCIli CiBBUKOHABELb: BinmpaltoBaHHs pesXuMiB mogudikaiii
TOBEPXHi KPEMHI€BUX IIJIACTHH i3 PI3HMM IIOYATKOBMM CTaHOM i 3 Pi3HAM THUIIOM i CTYIIEHEM JIETYBaHHS 3 YPAXyBaHHAM
pe3yJIbTaTiB BUMIPSIHUX BIaCTUBOCTEN MOBEPXHI ITicsist 6aTyTHOI 0OpOOKHU Ta peKOMEHIallill, OTPMMaHUX B PE3YJIbTaTi

TEOPETUYHUX JOCIIiIPKEHb.
IToyaTok etamy: 01-2024
3akinyeHHs eramy: 06-2024

Bup, 3BiTHOro mOKyMeHTa: [[pOMDKHUII 3BiT
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dakTuynmii 06csar pinaHcyBaHHS 3a 3BiTHHIH eram: 515.700 TUC. IpH.
5. HaykoBo-TexHi4Ha podoTa

HasBa po6oTHu (YKp)

IepapxiyHe HaHOPO3MipHE I1JIa3MOBE TEKCTYPYBaHHS KDEMHIEBUX IJIACTUH JIJIs1 COHSYHOI €eHePreTUKU MailGyTHbOTO

Ha3zBa po6oTH (aHrJI)

Hierarchical nanoscale plasma texturing of silicon wafers for future solar energy

Pedepar (yxp)

BuKoHaHO poO6OTH, Ppe3ybTaTH SIKUX YOE3IedylTb OOpOOJIIOBaHI KPEMHIi€BI IJIACTMHHM Bij, HA[JIMIIKOBOTO I1apa3UTHOTO
JIETYBaHH4 MPOJAYKTaMHU PO3NWJIEHHS MaTepiasy TpuMava MiAKIaAKu [if 49ac iOHHO-TIJIa3MOBOTO TEKCTYPYBaHHSI IOBEPXHi
mactuHy. Ilepmunii HanpsiM PoGOTU MOB'SI3aHUM 3 NOCTIIPKEHHSIM Ipoliecy GOPMYBaHHS CTPYKTYP YOPHOTO KPEMHIIO B yMOBax
JI030BaHOI iHKeKLii Ha MOBEPXHIO KPEMHI€BOI MJIACTMHUA METajy-iHilliaTopa 3 4OJATKOBOI MillleHi, 0 PO3NUIIOETHCS B YMOBAx
6aryTHOi Mozu. B sxocti Merany-iHiniaTopa 6ysiM BUKOpHCTaHi XpOMOHiKesIeBa Heip>kaBiloya CTaslb, ajioMiHii Ta minp. Jpyruit
HampsIM BKJIIOYA€E AOCIIIKEHHS MpoleciB (OPMyBaHHSI CTPYKTYP YOPHOTO KPEMHII0 3 BUKOPUCTAaHHSIM JOAATKOBOI iHXKeKLil B
30HY KPEMHI€BOI MiAKIaJKM aTOMIB KPEMHIIO 3 KDEMHI€BOI MillleHi, Ka PO3MUJIIOBAIACh Iif [i€l0 iI0HHO-TIJIA3MOBOIO IMOTOKY 3
reJIiKOHHOTO JKepeJla Ta JOLATKOBOTO MOTOKY €JIEKTPOHIB, 10 TEHEPYBABCSI B TEPMOEMICITHOMY IpKepeJt. BUTOTOBIEHO 3pasKu
MJIACTMH 3 PI3HMM BUJOM Ta CTYIIEHEM JIeryBaHHA KpeMHil0 Mapok KJB-9 Tta KBE-2. 3pasku KpeMHi€eBUMX IUIACTUH 3
MOAU(IKOBaHOIO NOBEPXHEI0 BUKOPUCTAHO ISl JOCIIPKEHHS CTPYKTYPH i CKJIafy MOBEPXHI IJIACTUH, CTPYKTYPOBAHHUX 10 CTaHY
YOPHOTO KPEMHIil0, Ta IJIs BUMipIOBaHb 4Yacy >KUTTSI HEOCHOBHMX HOCIiB 3apsiay. [locCiigXeHO OCOGJIMBOCTI BIUIMBY IPOLECIB
N71a3M0BOi Mogu@iKalii MOBEPXHiI KPEMHiI€BUX IJIACTMH Ha €(pEKTUBHUI 4Yac KUTTSI HEOCHOBHMX HOCIiB 3apsy, MJIaCTUHAX [IPU
CTBOPEHHI PO3BUHYTOTO pesibedy Ha iX MOBEPXHi 6aTyTHUM TEKCTYPyBaHHSM. BU3Hau€HO HEraTMBHUI BIJIMB METAIB, SKi MOXYThb

0Ca/IKyBaTUCSI Ha TIOBEPXHIO y ITpolieci ii 6aTyTHOTo TEKCTYPYyBaHHsI, Ha 4acC )KUTTsI HEOCHOBHUX HOCIIB 3apsmy.
Pedepar (aHrI)

The obtained results should protect the processed silicon wafers from excessive parasitic doping by sputtering products of the
substrate holder material during ion-plasma texturing of the wafer surface. The first direction is related to the study of the
process of formation of black silicon structures under the conditions of dosed injection on the surface of a silicon metal plate -
an initiator from an additional target sputtered under the conditions of a trampoline mode. Chromium-nickel stainless steel,
aluminum and copper were used as initiator metal. The second line of work included research into the processes of formation of
black silicon structures using additional injection into the zone of the silicon substrate of silicon atoms from a silicon target,
which was sputtered under the action of an ion-plasma flow from a helicon source, and also an additional flow of electrons was
generated in a thermoemission source. Samples of KDB-9 and KBE-2 brands of wafers with different types and degrees of
alloying, were produced. Samples of silicon wafers with a modified surface were used to study the structure and composition of
the surface of the wafers structured to the state of black silicon, and to measure the lifetime of minor charge carriers. The
peculiarities of the influence of the processes of plasma modification of the surface of silicon plates on the effective lifetime of
excess charge carriers in these plates when creating a developed relief on their surface by trampoline texturing have been
determined. The negative role of metals, which can be deposited on the surface in the process of its trampoline texturing, on the
lifetime of non-equilibrium non-basic charge carriers is determined.

Ingexkc YIK: 669:66-963, 621.373



Kopgu TemarnuyHux pyopuk HTI: 53.41.43, 47.09.48
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykrii (ykp): lepapxiuHe HaHOPO3MipHE M71a3MOBE TEKCTyPYBaHHS KDEMHIEBUX IJIACTUH [J1S1 COHSIYHOI €HEepreTHKU

ManGyTHBOTO
Hassa npoaykuii (anrir): Hierarchical nanoscale plasma texturing of silicon wafers for future solar energy
OuikyBaHi pe3yJybTaTH: MaTepianu, AHaNITUYHI MaTepianu

T'anyss 3acrocyBaHHs: HOBi TexHOJOTii BUPOOHUIITBA MaTepiaiB, ix 00po6IeHHs], 3'eJHaHHSI, KOHTPOJIIO SIKOCTI;

MarTepiao3HaBCTBO; HAHOMATEPiau Ta HAHOTEXHOJIOTI]

Onuc npoaykuii (yKp): Pe3ysibTaTu BOCiIKEHb, CIIPSIMOBAHUX Ha PO3POOKY HAYKOBUX OCHOB BHCOKOIIPOAYKTUBHUX €KOJIOTIYHO
YUCTUMX IIPOLIECIB iIOHHO-TIJIA3MOBOTO i€epapXiYHOro HaHOPO3MIPHOTIO TEKCTYPYBaHHS MIOBEPXHiI MyJIbTH- Ta MOHOKPUCTAJIIYHUX
KPEMHi€BUX IJIACTUH 7151 TOCSITHEHHS Koe(illieHTiB BiJOUTTS €Heprii COHIYHOro BUIPOMiHIOBAaHHS Ha piBHi 2 - 4 % 3i
36epe>KeHHSM 4acy )XUTTSI HEOCHOBHUX HOCIIB 3apsy miciist 6aTyTHOI 06pOOKY, HE3AJIEXKHO Bifl OpieHTalii KpucTanorpadiyHux

0Cel KpeMHilo.

ConjiasnpHO-eKOHOMIYHa cnpsimoBaHicTh HTII: CTBOpEeHHSsI IPMHIMIIOBO HOBOI IPOAYKIii (MaTepiasiB, TEXHOJIOTIH TOIIO) AJIs

3abe3reyeHHs! eKCIIOPTHOTO TOTEeHIliaNy Ta 3aMillleHHIo iMIIopTy, EKoHOMis MaTepiasnis
Cragis 3aBepmenocti HTII: 3sit no HIIJIKP

Buposagskenns HTII: He BupoBamkeHo

CTpOKH BIIPOBaJA KEHHS:

Bupo6nuk npoaykuii: KITI im. Iropst Cikopcbkoro

Crno>KHBayi NpoayKuii:

IlepcrieKTHBHI pUHKH:

IIpaBa iHTeeKTyas1bHOI BjacHOCTI: [T01aHO 3a51BKY Ha BUja4y OXOPOHHOTO JOKYMEHTY

®opmu Ta ymoBH nepegadi npogykuii: CriinipHi HIJIKP
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