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Liquid immersion interference lithography (LIIL)

Awnhy LIIL? Potentially very low cost, maskless process fe28%m hp using water
and gen 2 and 3 fluids

AMain Issues: Fullield exposures and new circuit libraries (2D to 1D)

AEnabling technology: long coherence length, 4a¥ laser (=197 nm) being developed
by Actinix/Sandia under a DARPA STTR for low volume Haho

AThis laser development project is related to upcoming DARPA program, GRATE:
Gratings of Regular Arrays and Trim Exposures

ADesign underway oé full-field LIIL R&D tool for testing new narscale metrology
methods and protocols essential for next generation semiconductor device production

ATool will support investigations into fringe doubling and directed sa§sembly (DSA)
as viable next generation litho processes (< 16 nm hp).
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Gratings of Regular Arrays and MTEe
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Trim Exposures (GRATE)

; : ’ . Goals:
Todageii'gmplcal SeRsﬁ;E » Demonstrate grat!r]g-based desig_n_ paradigm
—— » Extend the capability of BOTH trailing and
=4 - leading edge lithography tools using GRATE
=L - » Develop interference lithography tool
TEFR 4 T prototype to enable maskless GRATE
2D layout with Roufiiia using Delivgrables: . .
complex active “stitched” line = Grating-based 1D Design Paradigm
geometries segments » Design Conversion Software (2D to 1D)
» Interference Lithography Prototype Tool
Much simpler geometries are key to
GRATE Template Approach GRATE’s benefits
= Fine features all simple line segments R
= Cover wafer with simple gratings [Grating | Gesting. w
— Mask-based or Maskless interference s
* Form IC patterns by “trimming & stitching” E L:tlhogr;;hy 4&’/@
- e|\"/L:(,1jk-based, Direct write (e-beam, ZPAL, [(C patterm] Desirec | £I
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