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Spring 11 N: Controlling and characterising the structure of organic semiconductor
fiims

Key ta the developmenrt of arganic semiconductor technpingy is the abiliby (o contral film
miCrastricure. S5 ontrol of microsimucture can anly ba achéaved If wa can alsi charadarise
mErasifuctune, Mis symposium seeks m bring [egethar exparts in e device-making and structiral
charatteriEalion communities to &ddress his chaBanging iasue,

Scope:

The performance of organic electronic devices & ighly ssnstwe to the struecdure of the actwve
prgAric sermicanduchar layeris). The struchure of organic semicenductos films s in tum Righly
complicated, Batng in genaral nesther whally amorphows ror whally crystal®ne, Dual challenges in
thel develppment of peganer sermicanducior techndlegy are the abllity (0 contral and charactarkse
PEM MiCroslr T e,

Drganic semilconductor films are in gareral processed anthier through sofution o sacumy deporsithan,
Tne farmer affers abwious advartages foe manufacturing but fypically comes &t & cosk of higher
rrpeblrdl disorder. Vacoum dapotition on the olther hamd oMl the ghility b crepte wel dafineg
and ordered structures which are necessary for understanding the fundamentsl properties of
organic semiconductars. Significant advances have been made recently, kawever, in the ability to
contrexl Ehe simadture of slution-processed Fflms and will baann of the ooses of s sympesiam.

For both salution- and vacwum-processed fdms.a dedalled knowledge of thin flm stredure (s
reguiired. D to the complexity of arganic thin films, specalist techmgues are required to fully
doterming thoir structure, aspecialky an the length stales relevant to devicoe porformanci. 1t s aftan
bawand the scope of the device sclentist tn alsa master thesa techniquees; however those
characterising thn Nim stiucture alse reed T ensere thay 2re addieasing tedhmalogically relevant

[ iilEm,

This sympesium 15 aimed te bring together sclentlsts with expertise in the areas of deyice
enginegring, structuoral charsoarsation and semaonduor phiyeics; The sympcsium will sddress
Ebrisctural Mepss pecLaning ta The pirfarmance of devices irgludmg (bl nok limited Lo) argénic 2olss
cells, field-effect trandstors (FETs) and light-emittng diodes [LEDg), &s well structiral issues
relating to our understanding of key semiconductor precosses such as charge injection and
transpart, Both small malecule ard polymaric materials will be coverad, along with solutan- and
varum-based depasiton methods,

1620 COMPUTATIOMAL STUDY OF THE IMFLUEMNCE OF
MNANOSTRUCTURE OM THE ELECTRICAL PROPERTIES OF
A POLYMER LED
Authors : Marta M, D, Ramos, Helder M, C, Barbosa and
Helena M. G, Correia, Centre of Physics and Departrent of
Physics, University of Minko, Campus de Gualtar, 4710-057
Braga, Portugal
Resume : One advantage in using conjugate polymers as
the active component in optoelectronic devices, like light
emitting diodes (LEDs), is the possikility of being deposited
in solution, Howeyer, several experimental studies have
shiown that the nanostructure of the thin film depends on
the conditions used to deposit the polymer, since it will
affect the way that the long conjugated polymer chains
stack and align relative to the electrodes, creating domains
wiith different sizes and shapes. In this way, understand
and control the polymer 30 nanostructure is of great
importance since it will influence the efficiency of the
optoelectronic device where it is used. Here we present the
results obtained by us using our mesoscopic mode| based
on a generalized dynamic Monte Carlo method to
understand how the spatial arrangement of polymer
strands affects the functioning of a polymer LED, Qur results
clearly show that the electrical properties of a polymer LED
(i.e. current density, charge density, internal electric field
and charge recombination) are strongly influenced by the
orientation of the polymers strands relative to the
glectrodes at nanoscale.
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