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The performance of electronic parts greatly improves as feature sizes become smaller.  Less 
expensive nano-fabrication technology is desirable for various types of electronic devices.   
  Block copolymers are known to form nano-scale microdomains by microphase-separation. 
When it is cast on a substrate and annealed, nano-scale periodic patterns are obtained and a 
substrate can be fabricated using the pattern as an etch mask.1 Block copolymers consisting of 
an aromatic polymer and an acrylic polymer showed a big difference in the dry-etch resistance 
between two polymers where one component was selectively removed by reactive-ion etching 
(RIE): a widely used method in semiconductor manufacturing processes.  As continuing RIE, 
the nano-scale periodic block copolymer pattern was transferred on the substrate.2   
  Regarding the application of this method, the world’s first circumferential patterned media for 
a hard disk drive (HDD) was demonstrated.3 The submicron grooves were engraved by 
nanoimprint and the microdomains of the block copolymer were aligned inside the grooves.  
The fine aligned nano-scale magnetic particles were fabricated on a 2.5-inch diameter glass 
plate as shown in figure 1.   
  Another application derived from this method is fabricating a 
nano-columnar structure on the emitting surface of a light 
emoting diode (LED) to increase its light-extraction efficiency.4 
The light-extraction efficiency was more than doubled and a 
high luminescent LED was realized as shown in figure 2.  This 
method can be applied to various kinds of optical devices.  
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Fig.2 High luminescent LED
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Fig.1 Patterned magnetic media for HDD
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Fig.1 Patterned magnetic media for HDD


