INEPIAHYH

Ot avayKeg yio €0peoT EVOAAUKTIKOV KOl PIAIKOV TPOC TO TEPIPAAALOV TNYDV EVEPYELNG
00NYNoY TNV EMGTNUOVIKT KOWVOTNTA GTNV KATOOKELN TOV eoTofoAtTaik®V. Ta teAevtain
YPOVIOL LLE TNV OVOKAALYT] TOV NUOYDYIU®V OPYOUVIKOV DAMK®OV TOPOUTNPEITAL LEYOAT avaTTUén
OTOV TOUEN TOV OPYOVIK®OV POTOPOATAIK®OV. AVTO 0QeiAeTAL KUPIMG OTIC WO1OTNTEG TOV VAIKOV
aVTOV OV £ivor 1 evKoAla LalIKNG Tapaym®YNGS, TO YOUNAO KOGTOG eneéepyaciag o€ oxéon e

GAAD DAMKA OAAG KO UMYOVIKEG 1O10TNTEC OTTMOC 1 EAACTIKOTNTA TOVC.

2TV TOPOVGA TTVYLOKY S TpIPn avaivoviot 1) Bactkég apyég AEITovpYio TV OPYOVIK®V
QOTOROATATKMV, TOPOVSIALOVTOL 01 S1APOPES SOUES TTOV YPNCIUOTO OOV Kot dIvETOL EULPaoT
01N J0UT| SLUGVVIESEUEVMV 0PYUVIKOV pmToRoltaik®v. ['tvetan po Bewpnrtikny cvykpion g
avTioTPOPNS SOUNG EVOVTL TNG PLGIOAOYIKNG Kot TPOTEIVETOL Lol €K TV 0VO Ba ypnoipomonOet.
Yav evepyég mePLOYEC TpoTeivovTal yio 0 Katw kel o PSHT/PCgBM kot yia 1o méve keAi Si-
PCPDTBT/PCgBM. I'ta t0 vpévio emavacvvoeong 10 0moio amoteAet Kot tnv avaivon &g fabog
7OV YIveTOLl 6TV TApoVGA TTLYLOKT OO TPLPT XPNCLOTOONKE Y10 TV HETAPOPE TWV OTMV TO
PEDOT PH 500:PSS 10%: Eg 5%:Z+D 0.5% kot ywo tnv petopopd t@v niektpoviov to CZO.

OAa o vVAKG gvamotédnkay pe thv pébodo Doctor Blading.

O oKkomdG TG TaPOHGOG SUTAMUATIKNG EPYACING NTAV 1] O EVIOTICUOG TPOPANUATOV KoL 1
OVTILETOMIOT TOVG o€ Tpia Pacikd BEpata mov etvat ot 110TNTEG SPPOYNS, N AYOYILOTNTO KO
N ynukn otabepdmra. To viwkd to omoia mpoctédnkav 6to PEDOT agopodv ovclactikd tnv
OVTILETMOMION TOV TPOAVAPEPHEVTOV TPOPANUATOV Kol cuykekpuéva to PSS oo v ymukn
otafepotnta, o Eg v adénon g ayoyudmrag ko téAog to Zonyl ko to Dynol ywo v

Bedtiowon Tov W0t TV dtopoyns.



ABSTRACT

Over the last decays the humanity has suffer several problems from the use of fossil fuels
for energy production. Issues as the climate changes and the greenhouse effect lead scientists to
search for other alternative methods to produce energy. Photovoltaics are one of the most
environmentally friendly and “green” method for energy harvesting, taking an advantage an
endless power source, the sun. Since the discovery of organic semi-conductive materials the new
category of organic photovoltaics becomes an important scientific field of study. Polymer solar
cells have been heralded as the photovoltaic (PV) technology solving all the problems current PV
technologies are faced with by providing convincing solutions to problems of cost and
abundance of the materials that constitute them. In addition their flexibility and light weight can

provide alternative ways to power small devices and buildings.

In this thesis the basic operating principles of OPVs are analyzed, followed by the state of
the art materials, methods structures and power conversion efficiencies of OPVs. A special
subchapter is dedicated to tandem organic solar cells explaining all the issues that limit the
efficiencies compare to their theoretical efficiency potential. As a reference tandem cell,
P3HT:PCsBM was used as an active layer for the bottom cell and Si-PCPDTBT:PCgBM as
active layer for the top cell. The thesis is targeting to the optimization of the recombination layer
which is the main reason for the charge loss within the tandem device. Based on that PEDOT PH
500 was selected as one of the two -counterparts so it can be use as a hole transporter layer of the
recombination layer. Using various additives in PH500 we managed to solve three major issues
of the recombination layer: the optimum wetting properties for a film formation, low electrical
conductivity and the chemical resistivity to of the following layers. The optimum solution of
PEDOT PH 500 that is proposed is PEDOT PH 500: PSS 10%: Eg 5%: Z+D 0.5% wt ratio and
exhibits excellent wetting properties on top of hydrophobic active layers, increased conductivity
by five orders of magnitude compared to our reference PEDOT and exceptional chemical
resistance to water and chlorobenzene. The addition of PSS is targeting to increased chemical
resistivity of our layer while Eg is proposed for higher conductivities. Zonyl and Dynol as
additives are used to decrease the surface tension and allow us coating uniform layers on top of

the hydrophobic active layers. Finally, our optimized PEDOT has been incorporated in single



cell inverted devices with power conversion efficiencies similar and slightly higher compared to

our reference inverted device.



