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An enhancement of the optical and electrical property in organic solar cells have been studied via 

several techniques including the incorporation of metallic nanoparticles and the construction of plasmonic 

nanostructures into the photovoltaic device.(1-3) Gold nanoparticles (AuNPs) play an important role for 

improving light harvesting efficiency in the organic solar cells caused by the excitation of localized surface 

plasmon resonance (LSPR) which is dependent on the size and shape of nanoparticles. On the other hand, 

the LSPR phenomenon cannot be observed as the particles size decreases with a diameter less than 2 nm, 

which is called gold clusters or gold quantum dots (AuQDs). AuQDs exhibits a quantum size effect such a 

light absorption and photoluminescence phenomena. Moreover, the quantum size could also enhance the 

charge mobility within the organic solar cells. Due to a variety of the optical property from AuNPs, we 

focused on the improvement of the efficiency of organic thin-film solar cells by incorporating AuNPs and 

AuQDs (Blue-AuQDs, Green-AuQDs, and Red-AuQDs). In this work, the developed solar cells; 

Al/P3HT:PCBM/AuNPs: PEDOT:PSS/AuQDs/ITO glass substrate have been investigated (Fig.1a). The 

results demonstrated that the developing cell provided better efficiency observed by increasing the short 

circuit current density (JSC) and power conversion efficiency (PCE) in comparison with the reference cell as 

shown in Fig. 1b. This indicates that additional nanoparticles into the device can enhance the light 

absorption of the solar cell. In particular, the fluorescence emission of AuQDs under UV irradiation on the 

glass substrate (Fig. 1c) was clearly confirmed, indicating that loading AuQDs shows UV light-harvesting 

in this system.  

 

 

 

 

 

 

Fig. 1 Structure of fabricated device (a), J-V curves of developing solar cells (b),  

and photoluminescence of AuQDs films (c). 
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