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Resolution enhancement technology (RET) and dual - layer bottom antireflective coatings 
(BARC) will be used in hyper-numerical aperture (NA) ArF lithography at 45-nm node. RET 
and hyper-NA cause light to diffract at high angles and the images in a resist are formed by 
oblique waves, where the oblique incident angle and polarization will yield increased 
reflectance both at air/resist and resist/substrate interfaces, consequently results in an increase 
in both the standing wave and critical dimension (CD) swing. Hence an optimization of RET 
and BARCS to maintain low reflectance for small CD, good CD uniformity (CDU) and 
reasonable process window (PW) is required. Though RET and single layer BARC have been 
used in dry ArF lithography for years, which will be not suitable in hyper NA lithography.  
 
In this study, an optimization of RET and dual-layer BARCs are capable of suppressing 
reflectivity through a wide range of incident angles and to provide good CD, CDU and PW. 
The off axis polarization illumination, attenuated and alternative phase shift mask are 
employed in conjunction with the optimization of dual-layer BARCs design by using 
commercial software Prolith 9.0 ProData, ProLE and in house software MicroCruiser. The 
optimization of RET and optical properties of BARC as well as thickness is a biggest 
challenge as ArF scanners designed to meet the needs of the 45nm node will have a very 
small depth-of-focus (DOF) and the controlling of CD is much tight. The optimization of 
RET and dual-layer BARCs provide multi-solution of BARC materials and thickness  
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