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UV nanoimprint lithography (UV-NIL) is a high-throughput and cost-effective patterning
technique for complex nano-scale features and is considered a candidate for the 22nm node
and beyond. Using state-of-the-art variable shaped beam (VSB) pattern generators and
commercially available resists templates with full-field flash gate layers have already been
demonstrated. The results approached the specifications for the 32nm node requests in
terms of resolution, line edge roughness, placement and uniformity [1]. Recent improvements
of template patterning using a VSB tool even showed the capability towards full-field
templates for device manufacturing below 32nm half-pitch [2].

In UV-NIL high-resolution template patterns are replicated into a monomer layer deposited
on a substrate. Pattern defects resulting from e-beam patterning and subsequent pattern
transfer processes significantly contribute to imprint defectivity [3]. Thus inspection and repair
are two essential components of the template fabrication chain. E-beam repair with its
advantages of precise beam placement using fine resolution images and damage free repair
by e-beam induced chemical reactions is a promising repair technology for high-resolution
imprint templates. Recently, we demonstrated gas assisted e-beam repair of UV-NIL
templates by applying recipes specifically tailored for NIL repair requirements [4].

In this work an e-beam repair test stand with improved beam and stage stability has been
used. We investigated the repeatability of 3D pattern reconstruction with main focus on the
height control of the deposition and etch processes. Additionally, we examined the resolution
capability of the improved hardware on selected programmed defects in order to address
possible requirements for imprint repair tools of future generation nodes. Repairs of
programmed defects with different types and sizes were made to a fused silica mask of the
65mm form factor and repair results were analyzed by SEM inspection. Imprints were
performed to examine the stability of the repaired defects.
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