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Localized states and their influence on the magnetoresistance in organic materials studied by impedance
Title spectroscopy (1 v & — X A3 % WA NI I 2 RFT AL X O ORI R 5
R % BB BT D AESE)

Organic magnetoresistance (OMAR) is the magnetic field effect on the electric current of non-magnetic organic
devices at low magnetic field (10 mT) and at room temperature [1]. Given the easy observation conditions and
advantages of organic materials, OMAR is expected to be useful for sensitive and flexible devices such as
magnetometers [2]. OMAR has been found to be strongly enhanced by the presence of localized states [3]. Thus, I
applied impedance spectroscopy to layered sandwich devices in order to understand the OMAR mechanism and

how it involves localized states.

Several mechanisms have been reported for OMAR: the single carriers (bipolarons) and double carriers (excitons
and polarons pairs) mechanisms [4-6]. There is a debate on which mechanisms are involved in each device. The
first step of this study is to determine the mechanisms involved. With the impedance data, I was able to
determine that both single and double carriers are present, depending on the bias voltage and the material used. I
also determined that the single carriers OMAR is negative, that is, the current decreases with increasing

magnetic field. The double carriers OMAR is found to be positive.

Next, in order to investigate the role of the localized states, I studied the effect of the interface disorder.
ITO/PEDOT:PSS/PCBM/Al diodes (where PEDOT:PSS is the poly(3,4-ethylenedioxythiophene) polystyrene
sulfonate; and PCBM is the phenyl-Cei-butyric acid methyl ester) were prepared with various surface
roughnesses of the PEDOT:PSS layer. I found that the single carriers OMAR is enhanced by the presence of
defects. The double carriers OMAR is totally removed in a sample with a high interface trap density. Nyquist
diagrams and capacitance spectra obtained by impedance explained the role of these traps in OMAR. This work

gives an easy method to control the sign of the OMAR.

Finally, the effect of intrinsic and extrinsic disorder has been studied in a-sexithiophene-based diodes. I found
that single and double carriers have a different dependence on the localized states: while single carriers OMAR is
improved in amorphous devices, double carriers OMAR is improved in crystalline devices. Furthermore, the
presence of impurities has been found to generate high field effects. This work gives some guiding principles to

produce reproducible OMAR devices.
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