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Creation of high-aspect ratio (HAR) structures presents a challenge for most 
micro-fabrication methods. Recently we have been using contact lithography to 
create HAR SU-8 structures for optical baffles (Fig. 1). The baffles are intended 
to enforce a narrow field of view so that bright off-axis sources like the sun can 
be excluded from view of dimmer objects. Contact lithography with high 
viscosity spin-on resists is complicated by edge beads, and challenges with 
ensuring good optical contact between the mask and the resist. Here we report on 
a backside lithography approach (Fig. 2) where the mask is printed on a 
transparent substrate and the thick photoresist is spun directly on the patterned 
substrate. Back-side exposure through the transparent substrate results in the best 
possible contact between the mask and resist. The approach eliminates edge bead 
concerns and enables higher aspect ratio fabrication. We present fabrication and 
characterization results using the backside illumination approach. 
 
Acknowledgements 
This paper describes objective technical results and analysis. Any subjective 
views or opinions that might be expressed in the paper do not necessarily 
represent the views of the U.S. Department of Energy or the United States 
Government. This work was performed, in part, at the Center for Integrated 
Nanotechnologies, an Office of Science User Facility operated for the U.S. 
Department of Energy (DOE) Office of Science. Supported by the Laboratory 
Directed Research and Development program at Sandia National Laboratories, a 
multi-mission laboratory managed and operated by National Technology and 
Engineering Solutions of Sandia, LLC., a wholly owned subsidiary of Honeywell 
International, Inc., for the U.S. Department of Energy's National Nuclear 
Security Administration under contract DE-NA-0003525. Partially supported by 
the Defense Advanced Research Projects Agency Defense Sciences Office 
(DSO) Program:  DARPA/DSO EXTREME; Agreement No. HR0011726711.  
 



 
 

Figure 1: High aspect ratio SU-8 structures used for optical baffles. 
 
 

 
 

Figure 2: Fabrication sequence for backside illumination approach to create high 
aspect ratio structures in-situ. 
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