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The Fabrication Processes for the Planarization of Sacrificial Layers
over Hollow Structures
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Abstract — Two fabrication approaches are proposed to planarize the sacrificial layer over hollow structures.
One is the photoresist filling method that makes use of photolithography, thermal curing and plasma ashing. The
other is the lamination method that is applying pressure and temperature to the organic film over the hollow
structures. The fabrication results are compared with those of CMP process. Trenches and cavities with various

dimensions have been made for the porposed process.

Upon measuring the planarization levels, they are

dependent on planarization methods and the geometrical size of hollow structures. The photoresist filling method
is so strongly dependent on the width and depth of trenches that we have problems to use it for large
dimensional trenches. To the contrary, the flatness of sacrificial layer over the trenches was found to be almost
independent of trench dimensions for the lamination method. A CMP process shows the most excellent results,
but the fabrication is complicated and the access to it is not so easy. It is important to choose the proper

planarization method by considering the required flatness levels,

materials to be planarized, and connection

between the planarization step and the previous or the following process of it.
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2.1.1 PR filling, curing & ashing
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Fig. 1 PR filing, curing & ashing process

2.1.2 Film lamination method
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Fig. 2 Film lamination process

2.1.3 CMP method
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Table 1 The P-V values over trenches for PR filling method
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Table 2 The P-V values over trenches or a cavity for
famination method

unit : pm
Trench A Trench B Cavity
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Film + 01~ 01"~
<0lK<01 03~ 04
PR 01 0.2 0.2 0
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Fig. 4 Structures fabricated by the lamination method and
surface profile over the cavity
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Table 3 The dishing over cavities in CMP method

unit @ pm
Cavity A Cavity B Cavity C
(200 x 200) | (300 x 300) (400 x 400)
Dishing(h)| 0.1 ~ 0.15 015 7 0.2 015~ 025
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Fig. 5 The SEM views of a planarized surface by CMP
process and the surface profile over a cavity
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Table 4 The characteristics of the planarization methods
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