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in bulk heterojunctions and characterized by standard methods like
current-voltage characteristics and spectral photocurrent.
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Tin doped indium oxide (ITO) acts as a transparent electrode
in numerous organic electro-optical devices. Thin films of ITO-
nanoparticles were heat-treated under reducing atmosphere. A sig-
nificant improvement in conductivity of three orders of magnitude was
hereby observed in the range between 350◦C to 650◦C, where no sin-
tering took place, yet. This is a well known but little discussed fact
for this electrode material thus motivating the investigation of ITO-
nanoparticles in different gaseous atmospheres. Insitu synchrotron-
XRD experiments were conducted in argon-, oxygen- and hydrogen-gas
at temperatures between 25◦C and 450◦C. Complementary exsitu sus-
ceptibility measurements were carried out with reduced samples which
were kept under inert conditions after preparation. The results re-
vealed the formation of a metallic indium-tin-phase even under weakly
reducing conditions. This metallic phase is expected to have a crucial
influence on the thin films electrical and optical properties. It most
likely explains the drastic increase of conductivity in the temperature
region between 350◦C and 650◦C.
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For Organic Light Emitting Devices (OLEDs), the absence of long-
range order in amorphous films results in smooth surfaces and efficient
radiative recombination, allowing for the realization of high perfor-
mance organic optoelectronic devices. To tailor structure and mor-
phology of these organic films, an understanding of the influence of
deposition parameters, controlling film properties, is necessary. In this
study, the Organic Vapor Phase Deposition (OVPD) was selected as
the deposition technique. The influence of chamber pressure and de-
position rate on α-NPD films on Si substrates has been investigated
by Atomic Force Microscopy and X-Ray Reflectometry. A remarkable
dependence of film roughness on these parameters has been observed.
Models to account for this behavior will be presented.
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In order to tailor and modify thin film properties to be suitable for
organic light emitting devices (OLED) it is necessary to study and un-
derstand the influence of deposition parameters on thin film growth.
The chosen material is α-NPD processed by organic vapor-phase depo-
sition (OVPD). Film growth in OVPD is controlled by three indepen-
dent parameters which are deposition rate, substrate temperature and

chamber pressure. Our study is focused on the influence of deposition
rate and substrate temperature on the film morphology. A remarkable
dependence of the film morphology upon deposition parameters has
been observed. A detailed quantitative morphology analysis provides
excellent description of the growth mechanism of OLED films.
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Pentacene (P) and 6,13-pentacenequinone (PQ) have been vacuum co-
deposited onto SiO2 in order to control phase separation in thin films
for the application as bulk heterojunctions in organic photovoltaic de-
vices. Structural investigations by means of scanning electron mi-
croscopy (SEM) and atomic force microscopy (AFM) revealed pro-
nounced phase separation of the two materials at length scales that
turned out to be tuneable by the variation of the deposition rate. X-
ray diffraction (XRD) provided evidence for polymorphism in pure
films of P and PQ on SiO2. While pure films exhibited both the bulk
and thin film phase, the bulk phase is mainly suppressed within the co-
deposited films (P+PQ). This was corroborated by Fourier-transform
infrared spectroscopy (FT-IR) results. SEM investigations of pure and
co-deposited films indicated that PQ bulk crystallites of up to 200nm
height form continuous paths to the substrate and grow within a ma-
trix formed of P and PQ thin film phases. The obtained heterojunction
morphologies thus appear interesting for the application in organic-
based photovoltaic cells.
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Power conversion efficiency (ηE) of organic solar cells based on pen-
tacene/C60 heterojunctions is mainly limited by open circuit voltage
(Voc), although the extremely long exciton diffusion length (LD) of
pentacene among organics is of advantage for solar cell applications.

In this work, pentacene/zinc phthalocyanine (ZnPc)/C60 multi-
heterojunctions were introduced to increase Voc. Here, Voc is domi-
nated by ZnPc/C60 interface. Excitons in pentacene layer diffuse into
ZnPc layer via energy transfer, and contribute to photocurrent. Thus
ηE was improved. According to quenching effect of ZnPc on lumines-
cence from pentacene, exciton diffusion from pentacene to ZnPc was
determined by efficiency of pentacene-to-ZnPc energy transfer, not LD.

Currently, we are seeking possibility of taking advantage of long LD
and high hole mobility in pentacene films, to overcome two of criti-
cal shortcomings of organic solar cell materials, namely short LD and
low charge carrier mobilities, by imbedding organic nanoclusters in
pentacene films. The only role that the nanoclusters play pentacene
matrix is as a sensitizer, i.e. transferring photon energy they absorb
to pentacene, and the rest part of the photovoltaics is as same as pen-
tacene based heterojunctions. Therefore, the limitation of short LD
and low hole mobilities of some organic absorbers can be removed.
The related experiment is being carried out.
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Organic Solar Cells (OSCs) present a new and interesting approach
to photovoltaic energy conversion with the prospects of low cost fab-
rication. Efficient dissociation of the photo-generated excitons and
consequent charge collection is achieved by blending electron donor
and acceptor materials. The resulting composite, called a

”
bulk-

heterojunction“, acts as photovoltaic absorber. The currently most
investigated donor:acceptor composite consists of the conjugated poly-
mer poly(3-hexylthiophene) (P3HT) and the fullerene derivative 1-(3-
methoxycarbonyl)-propyl-1-1-phenyl-(6,6)C61 (PCBM).


