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Abstract 
A current challenge in materials science is the fabrication of highly efficient “smart surfaces” with extreme and 
reconfigurable wetting, adhesion, and friction properties. Here we demonstrate novel, large area 
superhydrophobic/anti-icing silicon surfaces with ~20 nm feature size defined by using block-copolymer self-
assembly and plasma etching. We investigate by means of optical and scanning probe microscopies, and x-ray 
scattering how the nanoscale texture morphology influences macroscopic water wettability and slippage, 
resistance to water infiltration under (static and dynamic) pressure, and freezing temperature/time of 
supercooled water drops. Our findings show that fine-tuning the texture morphology through control of the 
etching process is crucial to optimal superhydrophobic, anti-icing, and water slippage properties. Further, the 
extreme miniaturization of the feature size dramatically improves the surface resilience to water infiltration and 
ice formation. We discuss the implications of these results for the design of more efficient 
superhydrophobic/anti-icing coatings and nanofluidic devices for electrokinetic energy conversion. 
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