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Researchers have demonstrated that imprint lithography techniques have remarkable replication 
resolution and can pattern sub-5nm structures [1].  However, a fully capable lithography 
approach needs to address several challenges in order to be useful in nano-manufacturing 
applications. This presentation will focus on drop-on-demand UV imprint process and its ability 
to address key manufacturing challenges such as process repeatability, low defectivity, and the 
ability to handle pattern density variations. 
 
This article will discuss the basic mechanics of drop-on-demand UV imprinting and its 
applicability to both large area and step and repeat processes. The work builds on previous 
research reported in the literature [2]. The mechanics of the template-liquid-substrate stack prior 
to UV curing will be discussed. The relationship between residual layer control, throughput, and 
defects in the presence of arbitrary pattern density variations will be discussed. The ability to 
operate the process using very low viscosity liquids (< 5 cps) will also be discussed. It is 
believed that these low viscosity processes are essential for achieving high throughput for 
template designs of arbitrary pattern density variations; and to achieve low pressure processes 
that are suitable for low defectivity.  
 
Two key attributes of the drop-on-demand UV imprinting process will be discussed: (i) The 
ability to automatically target drops of UV curable monomer based on local volume 
requirements dictated by the GDS-II data for a template as illustrated in Figure 1, and (ii) 
Contact geometry modulation at the template substrate interface to create a continuous film from 
discrete drops without trapping voids between the discrete drops (as shown in Figure 2). Table 1 
shows that the use of these two techniques of “GDS-based drop targeting” and “contact geometry 
modulation” results in significant improvements in throughput. 
 
The paper will also provide a comparison with spin-on UV imprint process [3] to point out the 
key differences in performance and versatility. The process tuning capability uniquely offered by 
drop-on-demand dispense will also be discussed. Specific emphasis will be placed on process 
robustness to investigate the viability of this process for manufacturing in areas such as magnetic 
storage, photonic devices and IC applications.  
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Figure 1: A volume map for a template based on GDS-II data showing highly varying pattern 
density regions in the template. Here ‘blue’ represents low pattern density regions and ‘orange’ 

represents high pattern density regions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Contact geometry modulation leads to lateral merging of drops (orthogonal to the fluid 

fill direction) to create a continuous film without trapping voids between the discrete drops 
 
 
 

Table 1: GDS based volume compensation combined with contact geometry modulation 
leads to significantly improved throughput. Here the minimum monomer drop volume used 
was 6 pl and the mean value of the residual layer used in the imprint process was 25nm. 
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