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®a NBela va gvyapioTom wWwitepa Tov emPAEnovTa Kadnynt pov Ap. tédio Xovin
Yoo TNV EUMCTOCUVI] KOU VTOUOVI] TOL Koté Tnv OldpKew TG eKmOVNONG TG
OMAOUOTIKNG €pyaciag, Tn oLveYN EMOTNUOVIKN KoO0dNYNon Kot Tig TOADTIUES
oLUPOVAEC TOL oL TTapEiye Yo TNV oAokANpwon tg. Emiong Ba 0era va evyapiotowm
tov vroyneto d1dktwp Evbduo IN'empyiov yia 11g supufoviég mov pov mpdceepe katd
M OdpKew TG HEAETNG HoL OAAG kot yw T Ponbew mov pov mapelye Kotd TO
TEPALATIKO LEPOC TNG EPYACTOS KoLl TO YPOVO TOV OPLEPMGE Y10 TNV EKTAIOEVOT) LOV GTN
CMOTN KOl OOQOAN YpNon OAOV TOV  EPYACTNPOKAOV  UNYOVNUATOV  TTOV
APNOCLOTOWON KAV LEXPL TNV ATOTEPATMOOT TNG TOPOVCAG TTVYLKNG. AKOun Ba 10ela
VO EVYOPICTHC® TOV HETAOWOKTOPIKO cuvepydtn Ap. Anuntpn Towpuln yu Tig

GLOTAGELS KO Y10 TNV oveKTipmtn fondeia Tov.



ITEPIAHYH

Etvon mAéov yeyovdg OtL T opyovikd ¢mTOPBOATAIKG EX0VV KEPOIGEL TO EVOLAPEPOV TNG
EMGTNLOVIKNG KOWOTNTAG ALEAVOVTAG OAO KOt TEPIGGOTEPO TIG LEAETES TTOV YIVOVTOL Y10l
Beltioon Tov emddcemv Tovg. O AGY0G EVATOKELTOL KUPIMG OTNV IKAVOTNTA TOPUYMOYNS
NAEKTPIKNG evEPYELNG HE YOUNAO KOGTOG MK Ttpog To mepPdrrov. [Tapdiinia to
uikpo PBapoc, n edkaumtn pHopen, n ovvatdTNTo HalIKNG TOPAyWYNS CE HOVIEPVOLS
OYEOOGLOVG KO 1) IKOVOTNTO TOTOOETNONG TOVG GE EMPAVEIEC TOL UEXPL TOPA NTAV
adbvaTo, £oVV GAAAEEL TNV OMTIKN Y®via pe Tnv omoio mpooeyyiletal 1 Topaymyn
evépyelnc. Ot GLGKEVES AVTEG YPNCYLOTOLOVY KLPIMG HIYLOTO NUOYOYIU®V TOAVUEPDV
Kol Topdyoyd @ovAepeviov G to €vepyd vmOGTpOU TG cvokevns. H mapovoa
dumhopatikn epyocio yopilete oe tpeilg evotmreg. Xtn mpdTN €voOTNTOL YiveETOL oL
BipAoypapikny avackoOmnon TV eMTOPOATHIKGOV e 1dwitepn EUPOCT GTO. OPYOVIKA
QOTOPOATAIKA, OTIC SOUEG TV OPYAVIKAOV QOTOPOATUIKOV Kot OTIG TEXVIKEG evamdOeong
TOV €vEPYOD VTOGTPMOUATOG. XTN O£VTEPT] EVOTNTO YIVETOL AVAPOPH GE GLYKEKPLUEVOL
GLGTNLATO TOAVUEPDV-POVAEPEVI®DV JECTAPUEVNG ETEPOETAPNS. AKOAOLOEL 1) emAoy
GUYKEKPIUEVOV CLGTNUATOV OO QLTA TOL TPOUVUPEPONKOY LE TEPIGTOTEPT] OVAALGT
Kol EMTALOV avapopd o€ U ovAepevikd cuothpata. H evotnta avt oAokAnpovetot
pe v emoyn dvo cvotnudtev ta onoio Ba avalvBodv oo mEpapatiKd Koppdtt. H
Tpitn evOTTA AmOTEAEL TO TEPAUATIKO KOUUATL Kot yopiletar og dVO pépT. 10 TPAOTO
UEPOC TOPOVGLALETOL 1] KATOGKELT TOL €VOG €K TMV V0 EMAEXDEVI®OV GLOKELGOV, N
avAALOT TOV OTOTEAEGUATOV KOl 1| GUYKPLIoT TNG AmAO0GNG TG GVOKEVNG e BempnTiKd
HOVTEAL DTOAOYICHOV TNG OmAd00MG opyavik®v @otoPoAtaik®dv. H ocvokevn mov
onuovpyeitar éyxer g evepyd vmoéotpopa 10 cvvovacpd PCDTBT: PC7oBM. Zto
0eVTEPO  UEPOG TpaypaTomolEiton 1 dnuovpyiot TPLdIkoh GCLOTHUOTOS OPYOVIKOD
eotopoitaikov (PBDB-T: ITIC: PC70BM), o vroloyiopodg e omddoons tov Kot 1
avdivon tov amotelecudtov. Télog, mopatiBeviol Ta TEAMKAE CUUTEPAGUOTO LE Lo
eupOTEPN YEVIKN €KOVO KOl HEAAOVTIKES TPOTACELS Yo Pertioon Tng emidoomg kot

AELTOVPYIOG TOV OPYOVIK®OV GOTOROATOTKOV.

AEEEIS KAEWOA: OpYOVIKA PMTOPBOATOIKE, U1 POVAEPEVIKOL OEKTES, TPLAOIKO GVGTN LA,

TPOGOUOIMOT.



ABSTRACT

It is widely recognized that organic photovoltaics have gained the attention of the
scientific community, leading to an increase in the number of researches taking place to
improve their efficiency. The main reason is their ability to generate low-cost
environmental friendly electricity. Moreover, the light weight, flexibility and capability
of mass production in modern design along with their ability to be placed on different
kind of surfaces have changed the prospect in which energy production is approached.
Organic photovoltaics mainly use blends of semiconducting polymers and fullerene
derivatives both creating the active layer of the device. This dissertation is divided into
three sections. The first section begins with a bibliographic review on photovoltaics in
general emphasizing on organic photovoltaics, the different kind of structures they have
and the deposition techniques of the active layer. The second section includes a broad
reference in polymer-fullerene bulk heterojunction organic photovoltaics, as well as a
more detailed analysis in specific ones, along with further reference to non-fullerene
acceptors. The section is concluded with the selection of two active layer combinations
which will be analyzed in the experimental part of this study. The third part, the
experimental one, presents the construction of one of the two selected devices (with the
PCDTBT: PC7BM active layer) and analyzes the device’s performance by comparing
the results with the theoretical models specifically designed for bulk heterojunction
organic photovoltaics. It also includes a presentation of the creation of a ternary system
having as an active layer the combination PBDB-T: ITIC: PC70BM. Then, the device’s
performance is recorded and analyzed. Finally, the conclusions are obtained with a
broader overview of the study and future suggestions for improving the performance and

operation of organic photovoltaics.
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