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Figure 1. 

Comparison of the quality and resolution of 

patterns created by lithographic tools using current 

materials and processes (A and B) versus patterns created 

using the same tools but with self-assembling block 

copolymer materials  (C, D).
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Electronic devices such as computer chips and future data storage drives that are the heart of products from laptops to cell phones to digital cameras are manufactured using photolithography.  This process allows for the patterning of billions of nanoscopic structures and parts of the devices with virtually no defects over areas of square centimeters.  As we look into the future, limitations related to the tools and materials used in the lithographic process may preclude the realization of future generations of high-performance products. A team of researchers at the University of  Wisconsin Nanoscale Science and Engineering Center and Hitachi Global Storage Technologies have recently developed the technology to dramatically improve the quality and decrease the cost of patterning at nanoscopic length scales.  Self-assembling block copolymers, materials that spontaneously form structures at length scales of 5 to 50 nm, assembly on surfaces patterned with lithography so as to markedly improve both the quality and  resolution of the process. In comparing the assembled structures to the lithographically defined chemical pattern (see Figure) , the density is increased by a factor of four and the dimensional uniformity is vastly improved. These results have profound implications for augmenting and advancing the performance and capabilities of  lithographic patterning and the many essential modern devices that rely on this nanomanufacturing process. 
[1] For further information about this project email nealey@engr.wisc.edu
[2] Ruiz et al., Science, 321: 936-939, 2008.









