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The Most Popular Conjugated Polymers
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THE DRIVE TOWARD PROCESSING
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The Evolution of Processable PPV as an Example
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Designing the Semiconductor Gap



The Bandgaps of Conducting Polymers
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The Concept of Low Bandgap Based on 
Benzenoid and Quinoid Equivalence
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Transparent to the Human Eye



Application of the Concept to a PEDOT Analog
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The Concept of Low Bandgap Based on Intramolecular 
Donor-Acceptor Interactions
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The Concept of Low Bandgap Polymer 
Based on Small Bandgap MonomerBased on Small Bandgap Monomer

If the monomer units have a small HOMO LUMO gap it stands toIf the monomer units have a small HOMO-LUMO gap, it stands to 
reason the  incorporation into a conjugated backbone ought to produce 
an even smaller bandgap polymer



An Example of a Very Low Bandgap Molecule
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A New Polymer with a 0.9 eV Bandgap
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Materials with Spectral Response: 400nm ~ 1400nm
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The Drive Toward n-Dopable Polymers



The Drive Toward n-Dopable Polymers
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Self-Doping and Water Solubility



Self-Doping Conducting Polymer/Water Soluble 
Conducting PolymerConducting Polymer
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A Water-Soluble PPV
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“Superquenching of a Water-Soluble PPV
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Biosensor Application

L. Chen, D. W. McBranch, H.-L. Wang, R. Helgeson§, F. Wudl, G. Whitten PNAS, 1999, 12287



Summary

By application of simple design conceptsBy application of simple design concepts 
conjugated poly processable, 

t ll bl E d bl d tcontrollable Eg, n-dopable and water-
soluble conjugated polymers could be j g p y
prepared and applied to organic 
electronics and biologyelectronics and biology




