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[1. Technical Results:

Post plasma etch residue films were prepared oy gmating DUV based photoresist films on copper
followed by etching in a reactive ion etcher us@B/O, plasma. Deep Eutectic Solvent (DES) containing
eutectic mixture (2:1 urea: choline chloride) abrmotemperature, 4@ and 76C was used to clean the
residue films. Following cleaning, the samples wansed with DI water. The removal of residue filas
characterized using a Hitachi S-4800 Field EmisSloanning Electron Microscope (FE-SEM). Additiogall
the etch rate of low-k material (Black Diamofdn DES formulation was measured using ellipsometry.

A high magnification SEM image of the residue fibn copper clearly shows the presence of a rough
film with a number of pores as shown in Figure 1QGleaning in 2:1 DES at room temperature results in
incomplete film removal, even after 60 minutes (g1l B) whereas 2:1 DES at°@and 76C removed
most of the residue film in ~10 minutes as showRigure 1 C and 1 D. Complete removal of the resfdoe
was achieved in these compositions in ~20-30 miniiiggire 1 E and 1 F). Also it has been found DaS
provides a lower dielectric etch rate comparedhodonventional cleaning solutions as shown infei@u

A B C D E F
Figure 1: High magnification SEM image of A) resédfilm prepared using GFO, plasma on copper and residue film cleaned in
2:1 urea: choline chloride B) at room temperatares0 minutes, C) at 4G for 10minutes, D) at ?C for 10minutes E) at 4G for
30minutes and F) at 70 for 20minutes
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Figure 2: Etch rate of blanket low-k
in different cleaning formulais
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Summary:

Deep eutectic solvent mixtures containing ureaamaline chloride at a molar ratio of 2:1 at’@0tand 76C
can be used to effectively remove fluorinated etdidues on copper. Additionally, the residue reah@an
be obtained with a high degree of selectivity wighpect to low-k materials (Black Diamahd



