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2.	  Conjugated	  polymers	  _	  proper?es	  
and	  applica?ons	  



Conjugated	  polymers	  
Insoluble	  conjugated	  polymers	  



Conjugated	  polymers	  
Soluble	  conjugated	  polymers	  



Conjugated	  polymers	  
Electrical	  proper?es	  

LUMO	  

HOMO	  

In	  the	  pris?ne	  state	  should	  behave	  as	  “intrinsic	  semiconductors”	  



Conjugated	  polymers	  
Electronic	  conduc?vity	  

Crystalline	  frac?on	  is	  oKen	  present	  in	  a	  minor	  propor?on	  
Electrical	  conduc?vity	  dominated	  by	  disorder	  



Conjugated	  polymers	  
Applica?on	  as	  intrinsic	  semiconductors_transistors	  



Conjugated	  polymers	  
“Plas?c”	  electronic	  circuits	  



Conjugated	  polymers	  
Increasing	  conduc?vity_doping	  



Conjugated	  polymers	  
Increasing	  conduc?vity_doping	  



Conjugated	  polymers	  
Increasing	  conduc?vity_doping	  



Conjugated	  polymers	  
Op?cal	  absorp?on	  



Conjugated	  polymers	  
Actuators	  

Volume	  changes	  upon	  oxida?on/reduc?on	  



Conjugated	  polymers	  
Actuators	  



Conjugated	  polymers	  
Actuators	  



Conjugated	  polymers	  
Electrochromic	  displays	  



Conjugated	  polymers	  
Electrochromic	  displays	  

Glass	  

Electrochromic	  
material	  

Electrolyte	  

Electrode	  2	  



Conjugated	  polymers	  

(Reynolds	  et	  al.,	  Adv.	  Mater.	  15,	  1338	  (2003))	  

Electrochromic	  displays	  



Conjugated	  polymers	  
Luminescence	  

Fluorescence	  and	  phosphorescence	  



Conjugated	  polymers	  
Luminescence	  



Conjugated	  polymers	  
Electroluminescence	  

Light-‐emiYng	  diode	  



Conjugated	  polymers	  
Electroluminescence	  
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Conjugated	  polymers	  
Displays	  



Conjugated	  polymers	  
Photovoltaic	  cells	  



Caneta-Display!
Universal Display Corp.!

Displays de Plástico!

Papel	  Electrónico	  
Tinta	  Electrónica	  

Electrónica	  de	  Plás?co	  

Cartões	  Inteligentes	  

Código	  de	  Barras	  Electró
nico	  

RFIDs	  

Células	  Solares	  
(fotovoltaicas)	  

Painéis	  de	  

Iluminação	  



Conjugated	  polymers	  

Roll-to-roll!
Solution processing!



Conjugated	  polymers	  
Inkjet	  prin?ng	  



Conjugated	  polymers	  

Jetlab	  
microfab.com	  

Inkjet printing!
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