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NON-LINEARITY OF THE DISSOLUTION BEHAVIOUR
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Photollthography For all advanced microelectronic chips produced nowadays, the patterning of the electronic circuit on silicon is realized 10 ,9' ,9' ,2 ? ? ,‘?‘ ?,'—',?' ',% ? g,
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continuously shorter wavelength in order to print smaller critical dimensions. & 107 ny
Currently, 193nm laser light is used for high volume manufacturing of advanced electronic devices. 5 ) CORE i7 QUAD @)
The main candidate for mass production at the next technology node is Extreme UV technology, using light at |3.5nm gw  CEERE @ “core2puo
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Active research in EUV lithography tries to simultaneously improve the §‘°‘ "8800
best resolution that can be printed in a single exposure, increase the gw‘
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/D avel opment of Ph otoresist In the process of photolithography, a photoreactive polymer, called photoresist, is spin S?i‘,i?c‘,i_lnsomble \

coated on a wafer, solvent is removed by a bake step, then the wafer is exposed to
light through a patterned mask. This activates photo-acid generator (PAG) molecules,
that then catalyse a cleavage reaction during a post exposure bake (PEB) step. This
cleavage of functional groups leads to a change of the hydrophilicity of the polymer,
and thus of their solubility in solvent.
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\ if the unexposed region is dissolved, it’s a negative tone development (NTD). /

/Dissolution Rate Monitor tool

- / Impact of photoresist thickness \
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ﬁl’D Impact of the photoresist formulation \ Comparison of photoresist platforms

. We compared the contrast curve and dissolution behaviour of advanced EUV photoresist.
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\ happens. / behaviours should help the resist design and lead to resists with better performances.

Conclusion We have proven that the DRM tool developed at imec is able to monitor the dissolution behaviour of EUV photoresist, and to capture the specificity of different resist
formulations and platforms.With the data collected, we will be able to start a collaborative work with resist suppliers, for example by understanding how to tune the polymer
chemistry in order to achieve desired dissolution curves. This additional insight should help to develop new photoresists with better lithographic performances.
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