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There is currently a  great deal of interest in developing materials and new device structures for Organic PhotoVoltaics 
(OPVs).  These device have the potential to compete with existing solar cell technologies, due to their potential for 
low cost production.  A key issue that needs to be addressed is the development of methods for increasing their cell 
efficiencies, which currently fall well below commercial cells.  The record efficiency for an OPV currently is 12%, 
while commercial Si cells exceed 20%.  Our research is aimed at understanding the limitations of OPVs and 
developing methods to improve their efficiencies to rival existing solar cell performance.  To that end we take a 
materials intensive approach to exploring OPVs.  We have developed a number of donor, acceptor and other materials 
for OPVs and used these to probe the limitations of OPVs. 
The exciton is a critical part of each of the processes leading to photocurrents in OPVs, and being able to control the 
location, lifetime and energy of the exciton is essential to achieving high efficiency. We have investigated methods for 
tuning exciton energies and controlling their migration paths within a thin film. I will discuss our most recent work 
with both organic dyes, such as squaraines and dipyrrins as well as metallo-porphyrin materials for OPVs. This 
involves a careful materials design study that leads to both low energy absorption (into the nearIR) and the efficient 
use of multiple absorbers to efficiently harvest photons through the entire visible spectrum.  
A key limiter of OPV performance is the open circuit voltage, Voc. A number of parameters control the Voc, including 
the energetics of the donor and acceptor, the energy of the charge transfer exciton formed at the D/A interface and the 
structure of the materials at the D/A interface. We have investigated methods to tailor the interfacial structure at the 
D/A interface, leading to improved Voc. We have investigated thermal and solvent annealing, as well as a process we 
call chemical annealing, where the thin film is exposed to an external agent, which is incorporated into the film 
stoichiometrically. I will discuss each of these methods and how they affect the device performance.   
 


