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Block-copolymers (BCP) are materials that tend to microphase separate 
into a diverse variety of nanostructures. The nanostructures formed by 
BCPs have well-defined domain sizes in the <50 nm regime that can cover 
areas as small as a few micrometers or as large as tens of millimeters, 
making them attractive nanotemplating masks1.  Recent literature shows 
that BCPs containing a polar moiety can be converted into AlOx via a 
process called sequential infiltration synthesis (SIS)2.  The hybrid 
inorganic template can then be used as a mask for deposition or etching4.   

 
We present a method in which cylinder forming PS-b-PMMA is used to 
pattern-transfer hexagonally packed holes spaced at 37.5 nm into silicon.  
The hole dimensions were then evaluated via SEM and image analysis, 
and the average hole radii and overall porosity of the nanostructures were 
extracted with a resolution on the order of a couple nanometers.  In this 
work, we demonstrate a way to measure how the lateral, chemically 
dominated etch rate across a variety of materials – including p- and n- type 
doped silicon, and intrinsic silicon – is influenced by surface charge and 
the material electronic properties during dry etching5.  
 
We also demonstrate that these sensitive etch rate measurements can be 
done with EBL-patterned hexagonal hole arrays, so any facility with an e-
beam writer could use our method to evaluate nanoscale dry etch rate 
variations for complex processes.  Image analysis on hexagonal hole 
arrays is thus a novel and sensitive metrology technique that could be used 
to characterize a wealth of nanoscale parameters including sub-nm 
variations in chemical dry etching rate between similar materials.   
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Figure 1 SEM micrographs of the nanoporous p-doped, n-doped, and undoped SOI 
substrates.  From left to right, a clear trend of increasing porosity is observable, 
with n-doped Si having the largest porosity and p-doped Si having the smallest 
porosity. As all substrates were etched simultaneously for the same amount of time, 
the porosity difference is a result of differences in the chemical etching rate of 
doped Si in plasma etching.   


