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Mechanism of the Problem

CD IN

1. The problem originates in 193nm photoresist and is maintained in the pattern transfer process (etch)
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CT Parametric Results
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CT Quantative LER Comparison

Image RMS Delta from 
Ideal Circle 

(nm)

LER Range 
(nm)

Max LER 
(nm)

Photoresist 3.9 18.8 8.8
CD IN 6.6 37.1 19.2
CD OUT 2.5 13.9 6.7
CD OUT to CD IN 
Improvement % 62.1 62.5 65.1



Photolithograph Post Etch

Trench Overview/Problem
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Trench Solution
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Trench Quantitative LER Comparison

Image RMS Delta from 
Ideal Circle 

(nm)

LER Range 
(nm)

Max LER 
(nm)

Photoresist 3.7 20.2 10.3
CD IN 6 41.6 19.4
BARC & Nitride Only 2.4 17.2 6.2
CD OUT 2.8 16.2 7.1
CD OUT to CD IN 
Improvement % 53.3 61.1 63.4



Conclusion

• Line Edge Roughness (LER) can be reduced by an etch process for the 90nm node

• Key to reducing LER was a quick taper away from the 193nm photoresist (LER source)

• LER was reduced by >63% with the CD OUT etch profile approach on holes and lines

• Reduction in LER increased CT to poly alignment margin by 12.5nm for CT holes

• A quantitative method of evaluating LER was developed and used for process transfer
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