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Organic electronics vs Silicon electronics



PA Band Structure (see Notes)

Metal or Semiconductor?
It depends on the structure!
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Homework: Work out the dimerised case




Tt-Conjugated Polymers
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Heeger, Rev.Mod.Phys (2000)



Excitons

We neglected the electron-hole
interaction (Coulomb)

coomvic - EXample: H atom
4

Interaction

2(4me,e, ) Bon’

Two types of exciton: weakly bound
(Wannier-Mott) and strongly bound
(Frenkel)

Mott Exciton Frenkel Exciton

Conduction band -
(effective mass m,)

Exciton levels T )

Energy gap, E,

Valence band
(effective mass my)

From:http://kottan-labs.bgsu.edu/



Excitons

Energetic consideration:
*Thermal energy(300K) ~0.025

eV [1 eVIpart = 23 kcal/mol]
=\Wannier-Mott excitons ~0.1 eV
*Frenkel excitons ~1.0 eV

Message: it's hard to dissociate Frenkel excitons
at room temperature! Interfaces needed

Frenkel

Wannier-Mott

WHY? Electronic screening (€) is
more effective in 3D



Polymer Chain Deformations

Polymer chains can deform about an
electron-hole pair, polaron-exciton
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bl Local deformation, like a defect or
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Doping

Charge transfer
*Field effect
«Carrier injection
*Optical doping

*Acid-basic
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=>A. Introduction and Electronic Properties
1.

4. Light-Emitting Devices and Solar Cells



Light-Emitting Devices (LEDS)
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Solar Cells

e I L s Competition between exciton
e P o B relaxation and dissociation times
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