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A solar cell sensitized with three different dyes 
V.P.S. Perera a , b, P.K.D.D.P. Pitigalaa, 
M.K.I. Senevirathnea, K. Tennakone^* 

Construction of a semiconductor—dye heterostructure of the configuration n-TiO^Di/p-
CuSCN/Ddp-CuSCN/Di/p-CuSCN (n-Ti0 2 is the nanocrystalline T i 0 2 film deposited on 
conducting glass, p-CuSCN = ultra-thin (~2nm) layers of Cu(I) thiocyanate, p-CuSCN = thick 
layer of p-CuSCN , D ( = Fast Green, D 2 = Rhodamine 6G and D 3 = Acridine Yellow) is 
described. It is found that this heterojunction generates photovoltaic response to light absorption 
by all the three dyes. The mechanism involved is suggested to be transfer of electrons to n-Ti0 2 

and holes to p-CuSCN via tunneling. This technique could be a strategy to broaden the spectral 
response and enhance the efficiency of dye-sensitized solar cells. 
© 2004 Elsevier B.V. All rights reserved. 
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1. Introduction 

The transfer of charge carriers from photoexcited dye molecules anchored on a 
semiconductor surface to its bulk is known as dye-sensitization [1-3]. Generally only 
monolayers of dyes respond to sensitization, because thick layers electrically resist 
electron transfer and also aggregation in a thick dye film causes quenching of the 
excited states (concentration quenching). Although, a monolayer of dye absorbs only 
a small fraction of incident light, dye-sensitized (DS) solar cells of near unity incident 
photon to photocurrent conversion efficiency (IPCE = photocurrent density/incident 
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