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Nature-inspired structures as transparent conducting electrodes are exciting alternatives 

to conventional TCEs because they provide higher transmittance and conductivity at low 

temperatures on flexible substrates. The current work is focussed to develop a metal mesh 

structure with the help of plant leaf vein as a template. Bilayer metal mesh of thickness < 100 

nanometer was deposited and transferred to flexible plastic substrate at room temperature. 

Scanning electron microscopy images were used to obtain the ratio of open area space and 

covered space of the electrodes. The bilayer metal mesh structure shows high optical 

transmittance (>85%) and electrical resistivity of the order of 10-4 Ω cm. The metal mesh TCE 

based on leaf vein template opens up new ways of obtaining large charge transfer resolving the 

junction resistance problem encountered in case of metal nanowires.
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Introduction

The primary requirement for TCEs is that it should allow transport of both electrons and 

photons [1]. Flexibility, long-term stability, non-toxicity and cost-effective processing are other 

important requirements depending on different applications [2]. The transparent conducting 

electrode is a crucial component for optoelectronic devices such as liquid-crystal displays, touch 

screens, OLEDs, photovoltaic [3]. Over the last decade a persistent increase in optoelectronic 
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