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The understanding of electron transport phenomena at the atomic scale is essential for the design 

of new nanoscale devices. In this talk we address a number of open questions with first principle 

electron transport simulations using the Smeagol code [1]. With a combined theoretical and ex-

perimental study of the lifetime of electrons at molecule/metal interface layers we provide a 

model for charge and spin injection in organic electronic devices. We then present the emer-

gence of new molecular device characteristics stable at room temperature by using electrodes 

based on layered graphene systems. We conclude by addressing open questions regarding the 

resistance changes and quantized conductance in resistive switching random access memories 

(ReRAM) [2]. 
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