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Evyapiotieg

[dwitepeg evyaprotieg Ba OEAapE Vo amoddcovpe otov emPBAETOV KaONyNT Hog , Ap. XTéAo
XoVAN, 0 01o10g LE TIG YVAOGCELS Kot TNV pebodikn Tov kabodrynomn, pog mdnoe vo emtevovpe
T0 HUEYIOTO KAAVTEPO OMOTEAEG L. OepUEC evyaploTieg oTovg Ap. Padpd IN'odlatdmovio Kot Ap.
Amootoro IToaxeion, yo v otpién kot v cvvepyacio pog kad’ 6An v odpkewa. H
a&loonpavn GVUPoOAN TOVG OGO Kol Ol YVMOGELS TIC OTOIEG HOG LETESMOAY pE TOON 0pOcino,
amo TV &vapén HEXPL Kol TNV OAOKANP®OYN NG AMA®UOTIKNG HOG £PYOCING, OTOTEAECE

KaBOPIoTIKNG ONUACTOG .
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HNEPIAHYH

H mapovoa simhopotikn epyacio €0tidlel oty teXVOAOYiD TOV POTOPOATAIKOV KOWYEADY
[TepoPoxitn pe otdY0 TV KaTovONnon Kot aSloAdynon TV UNYOVICUOV Tov Ennpedlovy v
amOd00Y| TOVG. AVOALTIKOTEPO, OVOYPAPETAL 1 10TOPIKY €EEMEN Kol yMUIKN doun T®V
TEPOPOKITIKOV VAKAV, 01 1O10TNTES TOVG OTWG 1) VYNAN amoppdPNoN KOl Oy@YIHOTNTO, OTMG
EMIONG TPAYLATOTOLEITAL GVUYKPION UE TIG TOPUSOCIUKES TEYVOAOYIEC TVPLTIOL G TPOG TNV
amodoon, TN otabepdtnra, TV ToKOTNTO Kol TNV gUmopikn mpoontiky. [lapdiinia,
eetdleton extevog M apyrtektoviky douny ITO/NiOx/SAM/FaPbl3/PCBM/BCP/Cu kot o
poOroG KkGBe VAIKOL otV amoddoon tng ddtadne. Kevipikd pépog g peAdéng amotelel M
epappoyn g nebodoroyiag "Additive engineering", HEGm TG EVOMUATOCNS OPYOVIKOV KOl
avOpYaVeOV TPOGHETMV OVGIMV GTOV LUEVIO TNG evepyovg meptoyng FaPbI3. Me 1 ypnion o&émv
Kot facewv katd Lewis, emdudreTon | madntikomoinon elottopotik®v onueiov (passivation
of defective points), n BeAtiowon g KpLOTOAMKOTNTAG KOl TNG HOPPOAOYiag, KaBmG Kot M
evioyvon g otabepdtrag TS poToEVEPYOVS a-@dong. [IpaypoatomomOnke mEPAUOTIKN
avdAvon vueviov pe kot yopic tpoécheteg ovoieg, pe yprion texvikov omwg AFM kot J-V
YOpOKINPIoTIKEG KouTOAeS. Ta amoteléopata Katédeiov Pedtiopéva yapaktnpiotikd PCE,
Voc, Jsc, FF ywa t1c cvokevég pe mpdobeta, emPePaidvovrog v apyikny vedOeon. H avénpévn
TPoLTNTO ,LAOY® UEYOADTEPOV KOKK®V, OONYNOE G KOAVTEPT UETAPOPE QOPE®V, VA M
TaPoLGio TV TPAGHETOV 0VoLOY améTpeye TNV VIToPAaduion ¢ cvokevnc. Ev kotakAieidt, n
SMA®UOTIKY €pyacio KOTOAYEL 0€ BETIKA GUUTEPAGLOTO MG TPOG TNV OVIYETMNICT TMOV
TPOKANGEMV OALAL KOL TNV EPOPLOGILOTNTA TOV VPPOIKOV Tepofokitmv, Bétovtag Tic fdoelg

Yo TEPALTEP® £PEVLVO Kol EUTOPIKY a&lomoinon).
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ABSTRACT

This thesis focuses on the technology of perovskite photovoltaic cells, aiming to understand
and evaluate the mechanisms that influence their performance.
More specifically, it presents the historical development and chemical structure of perovskite
materials, their properties such as high light absorption and conductivity, and it compares them
with conventional silicon-based technologies in terms of efficiency, stability, toxicity, and
commercial potential. Additionally, the architectural structure
ITO/NiOx/SAM/FaPbI3/PCBM/BCP/Cu is examined in detail, along with the role of each
material in the overall device performance. A central part of the study is the implementation of
additive engineering, through the incorporation of organic and inorganic additives into the
active layer film FaPbI3.
By using Lewis acids and bases, the study aims at passivating defective points, enhancing
crystallinity = and  morphology, and  stabilizing the  photoactive  a-phase.
Experimental analysis was conducted on films with and without additives, using techniques
such as AFM and J-V characteristic curves. The results demonstrated improved photovoltaic
parameters PCE, Voc, Jsc, FF for the devices containing additives, confirming the initial
hypothesis. The increased surface roughness, due to the presence of larger grains, led to better

charge transport, while the presence of additives effectively prevented device degradation.

In conclusion, the thesis reaches positive outcomes regarding the mitigation of challenges and
the practical applicability of hybrid perovskites, laying a solid foundation for further research

and commercial development.



