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Organic semiconductors are a promising material for low cost optoelectronic applications
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How do we make on Organic Device?
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D. R. McCamey et al., Nature Materials 7, 723 (2008)



An Organic Light Emitting Diode

sample area thin film wiring
(3mm x 2mm) (on top of silicon nitride)

MEH-PPV PEDOT via thin film wiring

' D. R. McCamey et al., Nature Materials 7, 723 (2008)



Reel-to-reel printing (like newspapers)
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Konarka Technologies estimates that
one of their facilities can produce >
10 million m? /year of solar cells
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Organic Semiconductors

LUMO /HOMO can be thought of
like Conduction/Valence band in
' Image: Chemical Computing Group Inc. conventional semiconductors



o Is a property of electrons which can be thought of like a small bar magnet

o Behaves in a quantum mechanical way
-probabilistic
-superposition
-entanglement

o Can be manipulated
-spin resonance
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Manipulate spins The spin of the charge carriers (polarons)
\W influences the resistance of the device.
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= Onsager radius

= Hydrogen nuclear spin

= Local Overhauser field( Y ‘\ )
) Overhauser fluctuation

=Thermally assisted hops during hopping
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Allows us to
determine how
polarons move
through the complex
polymer network

W. Baker, DRM et al. submitted (2011)






