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To improve the miniaturization capabilities in microelectronics industry, new top-down lithographic 

methods have been developed such as Extreme UV lithography. Other types of alternative 

lithography, called bottum-up, have emerged. More specifically, we can mention, the methods 

based on the directed self-assembly of organic materials, most commonly block copolymers by 

grapho and/or chemoepitaxy. Nevertheless, this method is limited in terms of complexity of 

realizable patterns. Currently it is only possible to realizsse "line-space" and hexagonal contact 

patterns. 

The development of DNA nanotechnologies has allowed the creation of complex 1D, 2D and 3D 

DNA origamis with a nanometric precision. Due to the high versatility of this method, many studies 

have been made on the deposition and the fixation of DNA origamis on thermal oxidized silicon 

substrates [1] and the transfer of their shape into the Si with a dry etch process [2]. 

The principal objective of this work is to realize highly ordered square 2D arrays on thermal SiO2 

substrates. The research consisted in the creation of two shape-complementarity square DNA 

origami monomers that can self-assembled together in 2D arrays in solution (Figure 1). This is 

possible by the use of the π-π low energy interactions present in the DNA molecules and the 

presence of Mg2+ in the reactive medium which offer self-repairing properties [3]. We also propose 

a method to study the substrate-assisted self-assembly of these DNA origamis on thermal SiO2 

substrates. This technique, established on mica substrates [4, 5], is based on the competition 

between monovalent and divalent cations on the surface of the oxide. This allowed the diffusion of 

the DNA origamis on the surface and consequently the formation of very high quality 2D arrays. 

  

 

Figure 1 : A) 3D model of the shape-complementary DNA origami. B) TEM images of 2DA and 2DB 

monomers and a 2D array formed in solution. C) AFM image of the 2D arrays formed onto a thermal SiO2 

surface. 
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