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Chemical Engineering for Micro/Nano Fabrication
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Incident Power at the Wafer Plane PE-500
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Control of Resist Sensitivity



ChE 384T / 323

Insoluble
hn

SolubleF < 1

Generator
hn F < 1

CatalystInsoluble Soluble + Catalyst

Chemical Amplification



ChE 384T / 323

Anionic polymerization of Phthalaldehyde
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For reversible polymerizations, there is a temperature where 
the position of the monomer / polymer concentration is  at 
equilibrium, where ΔG = 0. 

at equilibrium      ΔG = 0 = ΔH - T ΔS

or,  the Ceiling Temperture,    Tc = ΔH / ΔS

Ceiling Temperature, Tc

α-methylstyrene 66

styrene 395

Tc °C



ChE 384T / 323

Photoacid Generation Mechanism
of Aryl Sulfonium Salts

Dektar, J. L.; Hacker, N. P. J. Am. Chem. Soc. 1990, 112, 6004.
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Thermogravimetric analysis of PAGs 
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Optical Micrographs of “self-developed” Images in 
Polyphthalaldehyde
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Chemically Amplified Deep UV Resists

Photoacid Generation

Acid-Catalyzed Deprotection
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Infrared analysis 
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ROX level of 1M DRAM  IBM

First Commercial Implementation of Deep UV Photolithography
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T-BOC  line-width dose response

Negative tone development
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sample structures
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Another approach
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The Skeleton in the Closet
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15 ppb of N,N-dimethylaniline

t-BOC Resist in negative tone 

- anisole developer
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15 min in filtered air 15 min in 10ppb
NMP before exposure

“T” tops
NMP
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No Delay Post Coating Delay
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Polymer Permability
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