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The Effect of N20 treatment and Cap Oxide in the PECVD SiO.N, Process for Anti-reflective Coating
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Abstract

As gate dimensions continue to shrink below 0.25mm, improving CD (Critical Dimension) control has become a
major challenge during CMOS process development. Anti-Reflective Coatings are widely used to overcome high
substrate reflectivity at Deep UV wavelengths by canceling out these reflections. In this study, we have investigated
Batchtype system for PECVD SiOxNy as Anti-Reflective Coatings. The Singletype system was baseline and Batchtype
system was new process. The test structure of Singletype is SiON 250A+ Cap Oxide 50A and Batchtype is SiON 250
A+ Cap Oxide 50A or N2O plasma treatment. Inorganic chemical vapor deposition SiOxNy layer has been qualified for
bottom ARC on Poly+*WSix layer, But, this test was practiced on the actual device structure of TiN/AI-Cw/TiN/Ti
stacks. A former da.y, in Batchtype chamber thin oxide thickness control was difficult. In this test, Batchtype system is
consist of six deposition station, and demanded 6th station plasma treatment kits for N2O treatment or Cap Oxide after
SiON 250A. Good reflectivity can be obtained by Cap Oxide rather than N20 plasma treatment and both system of
PECVD SiOxNy ARC have good electrical properties.

Key Words : Critical Dimension(CD), Plasma(Z2}:2v}), Singletype Chamber(g 83 ), SWR(special work requests),
COO(cost of ownership)
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Table 2 : N20 and ks

MC Condition Cap Oxide | N2O Treat |Ref (%}
Spitt #1 | Singletype SION 250A Oxide 50A NA o6
Split #2 | Baichtype SION 250A NA 8¢, 5sec| 345
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(a) Single type : SION 250 A + Cap Oxide 50 A
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(b) Batch type : SiON 250 A Only{No Nz20 treatments)
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