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Thienopyrroledione-containing Donor/ Acceptor alternating copolymers as
new electron-donating materials
Authors @ Chizra Ottone(a), Philippe Berrouard({b) , Guy Lovami(c), David Gendron
i), Malgorzata Zagarska (d), Patrice Rannou I_EI:I, Ahmed Najar (b), Said Sadla(a).
Manio Lecterc(b), Adam Pron{a)
Affiliations : (3) INAC/SPraM (UMR 5819, CEA-CHRS-Univ. 1, Fourter-Grenobls 1)
Laboratoire d'Blecirenigue Maoleculzire Dlganlquc— =t Hybride, CEA Grenoble, 17 Rus
des Martyrs; 38054 Grenoble, France {b) Department of Chemistry, Université Laval
Quebec City, QC, G1V 0A6 {Canada) .c} Institut des Marériaw: Jean Rowssl {IMN],
CHRS-Universite de Mantes, BP 32229, 2, rus de la Houssini® ers. Nantes 44322,
France [d)} Faculty of Chemistry, Warsaw University of Technology, Noskowsidego 3,
00564 Warszawa, Poland
Resume : F-conjugated pul',lmerz have attracted significant research
interests dunn;.él'le = owing to thesr tuneable by design
{edectro)chemical, ela:l:ronlc and optical properties, This remaflca!lle and
rare combanation of features the way toward new generations of
{opte electronics devices such as organic FETs, LEDs, Laser & Sclar Celis. 11 30
Designing efficient materals for boosting solar cell’s external power
conversion efficiency (EPCE) beyond state-of-the-art values axceeding 8.0%
regquire, en'unng other important issues, a strict and full control of their redo:
properties. Key material parameters are HOMO/LUMO levels and the band
gap. Cyclic voltammetry (V) B UW-Vis spectroscopic studies performed on
the three synthesized VA aiternated copolymers showed band gaps inferior
to 2.0 eV together with easily varied HOMO and LUMO levels in the -5.62 eV
to -3.08 eV and -3.53 eV to -3.13 &V respective ranges as a result of our
[macro)molecular engineering approaches. Uv-vis-NIR

emical studies confirmed CV results, enabling moreover
mure accurate determinations of their HOMO levels, In addition, Raman

emistry was used for an in depth probing of the redox
sEbillt',l of these new semiconducting materials incorporating an-electron-
accepting thienopyrrofidione sub-unit, A prefiminany and encoursging BPCE
valus of 1,6% has been obtained for non-optimized DYA bulk-heterciuncoon
solar cells based on D/A altemated copolymen/PCS1BM's active layers,
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Multiscale modeling of the influence of phase separation in the functioning
of organic aic devices

Authors : Helena M. 6. Comreia, Marta M, D, Bamos, Luis Marques, Helder M. C.
Barbosa

Affiliations : Cenire of Physics and Department of Physics, University of Minho,
Campus de Guzltar, 2710-057 Braga, Portugal

Resume : Controling and understanding the influence of the morphology of
the active layer made of polymer/low wesght mofecules blend in organic

solar cells (0SC) &5, in our days, seen as one of the key issues to increase its
efficency. Most of the research in this area, is made at experimental level
focusing not only on the influence of the molecular structure of the materials
used, but also on the deoosition conditions that changes the

nancmorphology and thus the O5C performance. On the other hand, the few 1131
theoretical studies published in the literature that concern the influence of

the active morphology in OSC functioning, simulate 3 blend

miorphology far from what is expected from experimental datz, In this
comsmunication, we present a study of the influence of flowi-wiesght
molecule morphology in OSC functioning, using a ¥ model based on
guantum molecular dynamic caloulations to obtain the molecular properties

of the organic materizls and a mesoscopic model that considers not only the
main physical that are behind OSC funcSoning, but also simulates
different possible po rlow-weight molecule phase separation. Our

results shed some light on how the different polymeriow-weight molecule

blend morphologies affects exditon diffusion/dissodation and chamge
transport/oollection processes in OSC performance.
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ZInCol as hole extraction layer in polymer solar cells
Authors : Torsten Otto, Hans Schmidt. Holger Spahr; Tim Bilow, Torsten Rabe,
Sami Hamiwi, Woifgang Kowaisky
Affiliations : Institut fiir Hochfrequenstechnile Technische Universast Braunschweig 44 32
Schleinstztstr, 22 38106 Braunschweig Garmany
Resumea : Pofymer solar cells are normally baﬁed on figuid polymer sofutions
ied n coating or printing technology. The contact |a atthe
igie aﬁg g&lnde ﬂr;gmp 5|:|Ia“rgcells should festure high BEﬂSl,ZBI‘EﬂE‘gI’m and
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MULTISCALE MODELLING OF THE INFLUENCE

OF PHASE SEPARATION IN THE FUNCTIONING
. OF ORGANIC PHOTOVOLTAIC DEVICES E = IEEE
. Helena M. G. Correia, Marta M. D. Ramos®, Luis Marques and Helder M. C. Barbosa
Centre and Deparimant of Physkcs, University of Minho, Campue de Gualtar, 4710 — 157 Braga,
oot it e Portugal

e

Abstract

Controllng and understanding the influence of the active iaysr morphology in polymeriow weight molecules blend organic solar cells {O5C)
is, actually. seen a5 one of the key fssues fo increase s effidency. In this communication, we present a study of the influence of polymerlow-weight
molecule morphology m O5C funciioning, using a2 multiscale model based on guarfum molecdar dynamic calculations fo obtain’ the molecular
properties of the organic materisls and 3 mesoscopse moded that considers not only the mam physical processes that are behind O5C functioning, but
dlso simulates diffierent possible potymeniow-weight molecule phase separstion. Owr results shed some fight on how e different pofymen/low-weight
maiecule blend morphoiogies affects exciton diffusion/dissoctation and charge transporticoliection processes and their consequences for OSC

Multiscale Model
To sty M Ifuence of I8 REncsTUCUE in 3n 0SC mate of 3 biend of 14 HmemoyCarnony propy-1-phemys 5061

{PCEN) WiT) poly|p-phemylensinyiens)| (FPV], We CEaiad 3 MSsscopc modal iat 136as N 3000Nt e MOectlar Pmperies of
e materia used, the Spatal aTEngEmEN of the poiymer chais 3nd molecules, 3nd e eleciades work Sinchan.
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When 3 change Is near an elecooe I oan
Jumg 1o It @nd be codected, baing the hopping
@t for chage Jumping o e slecmos
glmilar io the Nopping mEie between two shes
In the organic network.

3. Charge Transport

1. Exciton Formation and Diffushon

All exclions fomed @E of Frenkesiype. Thass

Chanme transport through e organic matenal is achieved
excitons ae fommed In the posymer domEn. Exciton £

by Infenriiecular hopping processes, Mat depend on fhe

hopping rate, fiat governs excion dfusion, tepends Fast Siecer-hoie [Er GEEOCIaNoN OCCWTE When 3 enemelc and soEla dsomer s wel & e imemal
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chromophones and aiso on exclion energy In each haoping process semiar @ the chame franspor mation 3long conjugated polymer segments) Induced by
Mecnamnsm. 2 imama shecric fail.

Resulis and Conclusions

The active layers siedied In nis work consis: of 3 mixiure of PCBM and PPV In 2 1.1 waight ratio and PCEM-nch sphencal rrgions Wil 3 averags rasus, 1, of 4 and & nm.
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Figure 1-The cross-secional view of e phase —
Se0arEed 0Omaing wilh r=dnm (lop} and r=Snm (Dot Figqurs 2 — The effects of Tie verage RALS Tor Me phase-separaied PCBN-ICh partcies on evciions desodaton
The yeiow regions comespond 0 PLERH2gions, eMciancy la), change recombination efficiency (middia) and current density (right) 3 & funchion of appiled elecinc iskd.

The decreasing of phase separation (ie. increase of rich PCBM domains with small radius) leads fo a change on blend morphology by
mcreasing polymer/molecule interface area. As 3 result, there is an increase of both esciton dissociabon efciency and charge
recombination efficiency, the effect being less proncunced for the recombination process.

Since the percolafion paths for electron transport are formed more easily when PCBM-ich particles are smaller, the cument density
increases with the decrease of the radius of the phase-separated PCEM domains.

f— i — A FCT _ mmeccOu v O

L) e B e L et ]




