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a  b  s  t  r  a  c  t

This review  highlights  recent  developments  in  the  grafting  of conjugated  polymers  onto
various  substrates  for organic  electronic  devices.  The  rapid  development  of  multi-layer
architectures  demands  the  preparation  of  well-defined  interfaces  between  both  compati-
ble and incompatible  materials.  It is promising  therefore  that interface-engineering  is  now
known  to help  passivate  charge  trap  states,  control  energy  level  alignments,  enhance  charge
extraction,  guide  active-layer  morphologies,  and  improve  material  compatibility,  adhesion
and device  stability.  In organic  electronic  devices,  conjugated  polymers  are  in  contact  with
a wide  range  of constituents,  such  as  metals,  metal  oxides,  organic  materials,  and  inorganic
particles.  Covalent  bonds  between  these  materials  and  macromolecules  are  desired  to  yield
intimate  contacts  and  well-defined  interfaces.  Following  an overview  of  the  various  syn-
thetic  methodologies  of conjugated  polymers,  the  chemistry  of tethering  macromolecular
chains  onto  nanoparticles  and  flat  surfaces  is described.  The  creation  of  functional  hybrid
materials  offers  the  potential  to deliver  efficient  and  low-cost  devices.
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1. Introduction

The field of conjugated polymers for electronic organic
applications was opened in 1977 with the discovery of con-
ducting polymers and their ability to be doped to cover
a full range of conductivity, from insulator to metal [1].
These materials have since been developed for numer-
ous applications, such as sensors and heating systems.
In parallel, non-doped polymers in their semi-conducting
form are under rapid development and production for sev-
eral applications: organic light-emitting diodes (OLEDs)
for flat panel displays and lighting; field-effect transis-
tors for display backplanes and disposable electronics;
photodetectors; and last but not least organic photo-
voltaics (OPVs). Organic-based devices promise low costs,
and properties based on their low density, conformabil-
ity, flexibility and versatility due to the wide potential
of chemical structures. Initial work was to conceive new
materials with improved control over electrical and optical
properties, along with improved processibilities; a par-
ticular target was to create soluble conjugated polymers.
Another challenge was to understand the charge carrier
transport mechanisms in molecular and macromolecu-
lar organic materials. More recently, several research
groups have turned their attention toward the possibility
of creating hybrid materials containing both conjugated

polymers (CPs) and inorganic, metal or carbon-based
materials, through covalently binding components. This
report reviews various synthetic strategies that have been
followed to graft semi-conducting macromolecules onto
various substrates.

The first question that arises is why  consider this field?
It is all about interface. Organic electronic devices consist
of superposed layers of different chemical natures, be they
organic, inorganic, or metallic (Fig. 1). The performances
and lifetimes of organic electronic devices are critically
dependent on the properties of both the active materials
and, importantly, their interfaces. Two examples of inter-
face improvement via polymer grafting are given below.

Firstly, interfaces between electrodes and the organic
semiconductor layers play a decisive role in optimiz-
ing charge-injection, -transport and -recombination. For
example in OLED applications, device efficiency is depen-
dent on the balanced injection of charge carriers. This
requires the anode and the cathode work function to
be matched with the highest occupied molecular orbital
(HOMO) and the lowest unoccupied molecular orbital
(LUMO) levels of the hole transporting layer and the light
emitting layer, respectively. In response to this concern,
interface engineering with small molecules and polymers
has been developed and recently reviewed in several
papers [2,3]. Similarly for OPVs, contact resistance between
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