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Black silicon master with dense nanopillars: 

 

 
Figure S1 Example of a black silicon master with dense nanoneedles (received from Tekniker [6]) (a). 

SEM image of nanoneedles with different aspect-rations (b).  

 

FEBID master with isolated nanopillars: 

 

Figure S2 Example of a typical FEBID master. Photograph with the orientation grid (a). Microscope 

images of a sample with FEBID needles (b). SEM images of nanoneedles with different aspect-rations 

(c, d, e). 

Effect of SEM characterisation on polymeric HAR nanopillars:  



 

Characterization of polymeric high AR needles leads to a change in the shape of the pillars within 

seconds. Especially in pillar tip diameter characterization the scanning of the electron beam 

immediately changes the shape of the pillar. To this end, great care had to be taken during 

characterization in order not to alter the results by excess beam exposure.  

 

Figure S3 Influence of the SEM characterization on a b-Si imprint in OC. The acceleration voltage was 

set to 3 kV. Nanostructures directly after focusing (a). Same position, five seconds of continuous 

scanning after focusing (b). Ten seconds of continuous scanning after focusing (c). Clearly a 

deformation of the pillars occurs. Even after 5 sec the tip diameters have already changed 

significantly.  

 

    

Figure S4 FEBID pillar with profile curve (in red) for calculation of the roughness (left).b-Si 

pillar with profile curve for roughness calculation (right).  

  



 

Results on contact angle measurements:  

Contact angle measurement of water: 

 

Figure S5 Contact angle measurement of water on three different surfaces. Waterdrop on b-Si master 

(a), Water on OC b-Si (b) and water on flat OC (c).  

 

Ethanol: 

If ethanol is dropped on the samples, it immediately spreads over the entire surface, so a contact 

angle measurement is not possible here. This behaviour indicates a very high wetting ability of 

ethanol on all three samples. 

 

Gallium: 

 

Figure S6: Contact angle measurement of gallium on three different surfaces. Gallium on silicon 

pillars(a), gallium on OC b-Si (b) and gallium on flat OC. 

  



 

Buckling modes and critical force depending on simulation parameter:  

 

Figure S7 Buckling modes of the conical polymeric pillars. Critical force Fcrit vs. Global seed size (a). 

The eigenvalues change when the element size changes. First three modes of the buckling analysis, 

with a global seed size of 50 nm (b). 

 

  



 

Strain energy for conical nanopillars:  

 

Figure S8 Bending of a polymeric conical pillar. The strain energy Ustrain increases with rising 

deflection d. The simulation is performed until the tip reaches the surface. The color legend 

corresponds with the arising stress inside the pillar.  


