
Hybrid Polymers: UV-curable organic-inorganic polymers for permanent micro-optical and 
photonic components using diverse manufacturing technologies 

M. Russew, A. Schleunitz, G. Grützner 
micro resist technology GmbH, Berlin , Germany 

 

Contact: m.russew@microresist.de 

Keywords: hybrid polymers, optical elements, nanostructures, nanoimprint lithography, UV-lithography  

The availability of polymers as optical materials suitable for the easy, cost-efficient and reliable manufacture 
of micro optical components and devices plays a crucial role for further development of our technological 
society. The strongly increased market demand as well as the rising diversity of applications such as camera 
lenses, LED’s, waveguides, diffractive optical elements etc. have constantly pushed the expectations of the 
technical compatibility as well as optical performance and reliability of polymeric materials. In this context, 
UV-curable inorganic-organic hybrid polymers have been widely used for various applications [1-3] due to 
their excellent, glass-like optical properties. Based on ORMOCER®-technology [4] hybrid polymers can be 
modified via a flexible sol-gel-synthesis of alkoxysilane precursors with numerous organic functionalities 
opening up countless possibilities for adapting the polymers to different application needs and manufacturing 
technologies. The silicon-containing inorganic backbone leads to exceptional stability in terms of optical and 
mechanical properties after UV-curing, while the organic functionalities provide anchor points for tailoring 
material properties such as hydrophilicity, flexibility, refractive index or dispersion. Therefore, hybrid 
polymers are able to profit from both - inorganic glasses and organic polymers - combining into exceptional 
materials. Hybrid polymers can be processed using a variety of methods. Modern imprint lithography is 
possible as well as additive manufacturing methods, such as two-photon polymerization and inkjet printing, 
but also standard UV lithography. The presentation will give you an insight and update into the unique 
properties of hybrid polymers, their processing and their wide range of applications.  

 

Fig. 1: Transmittance of selected hybrid 
polymers after processing: after UV-
curing and post exposure bake (solid, 
PEB), hardbake for 3 h at 150 °C (dash, 
HB) and reflow (dot, reflow: 160°C  
260°C, temperature rise by 20 °C every 
20 min, 2 min hold at 260 °C, then cool-
ing to room temperature). 

 

 

Fig. 2: Dispersion of selected hybrid polymers after UV-
curing and hardbake. 

Fig. 3: OrmoComp® microlenses on glass (produced by 
UV replication using 8” wafers, 9300 units/wafer). 
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