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One of the great challenges provided by advances in microelectronics is the ongoing challenge to reduce 

the critical dimensions of semiconductor devices. To make this possible, photolithography has evolved 

dramatically to the point that it now produces patterns on the length scale of the macromolecules used in 

photoresists. The result is a host of new approaches to the patterning of polymer systems and the need for 

precise characterization of their processing and properties. Block copolymers offer a means to resolve this 

impasse by removing part of the polymer chain to make small patterns. We have recently shown we can control 

the self-assembly process by solvent vapor annealing, and by choice of solvent [1]. Approaches using molecular 

glass and nanoparticle photoresists have also been investigated [2]. The systems have the advantage that they 

may be used to produce arbitrarily shaped patterns in contrast to self-assembled materials and show prospects of 

sub-20 nm structure formation. New tools for thermal processing such as laser spike annealing enable thermal 

excursions above 500 °C in microsecond time regions and will be discussed [3]. Application of patterning to 

biology is also an important field of study [4]. Examples of polymer brushes used for sensor creation [5] and for 

investigation of cellular interaction [6] are provided. The importance of surface functionality, non-specific 

binding and length scale will be discussed. 
 

   
 

Fig. 1: Nanometer scale features made by (left) self-assembly of block copolymers and (center) direct patterning 

of nanoparticle photoresists. (right) Cells interacting with patterned surface (array made of 2µm squares) 
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