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Glass is used in industry and academia for fabrication of MEMS devices and microfluidics. This is mainly because of its 
unique properties, like mechanical strength, thermal properties, transparency, and chemically inertness. However, the 

hardness and brittleness of glass complicates its micro-fabrication. In particular machining high-aspect ratio structures is still 
challenging due to long machining times, high machining costs and poor resulting surface quality. Micro-machining methods 
for glass machining can be divided into three groups: thermal, chemical, and mechanical. Thermal processes like laser are fast 
and flexible but form usually bulges around the rims of the hole entrances leading to bonding difficulties and often making post 
process steps necessary. Chemical processes produce smooth surfaces but require expensive masks (low process flexibility) 
while mechanical methods are relatively slow and result in poor surface roughness. Hybrid technologies like spark assisted 
chemical engraving (SACE) are advantageous as they endeavor to combine the good outcomes of each process to satisfy most 
requirements for the desired micro-structures in glass. In SACE technology, an electrochemical process heats a tool-electrode 
which promotes local etching of the glass substrate. In this paper, we present the state-of-the-art of SACE technology, as 
implemented in an industrial machine together with Posalux SA. The developed technology allows in particular the machining 
of deep and high aspect ratio structures in glass, manufacturing crack- and burr-free surfaces. The implementation of a force-
sensitive machining head allows the use of ultra-thin machining tools, applying force-feedback algorithms and using the head 
as profilometer to measure machined features.
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