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The influence of chemical composition
on Line Edge Roughness values in 193nm resists

The increasing performance of the integrated circuits produced by the constant reduction of their dimensions. The "Line Edge Roughness
" has been introduced in 2001 with progressive miniaturization of the components in the microelectronic industry. This microlithography
pattern roughness limits the possibility to control accurately the length of the transistor gate increasing, thus, it's leaking currents.

The aim of our research is to understand the physical chemical mechanisms inducing the LER and
optimize the synthesis and formulation of the photosensible resists.
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LER and LWR measurements

Two techniques in order to measure resist’s LWR and LER

3D AFM : PRINCIPLE

CD-SEM and AFM 3D
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CD SEM Measurement algorithm

“Single point” give the mean value of the CD on a

given number of line

“Multipoint’ gives the mean CD value of different
boxes and is more robust for patterns with high LER
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Lithographic performance

Ref. resist commercial formulation RHEM

Best resist performances Linear polymer

LER&LWR values

3D AEM measurements :

Resist

Sidewall Roughness Measurement

Average 36 LER values
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" Conclusion

P

v We have demonstrated the impact of the polymer molecular weight and the polydispersity on the lithographic performances

- linear polymers with low Mn and intermediate PDI showed similar LER performances with the commercial photoresists
v New branched polymer architectures have been tested for the first time in the microlithography
- branghed resists present lithographic sensmvnty and the capablllty to 100 nm patterning
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