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I. EUV Resist Goals 
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T. Wallow, C. Higgins, R. Brainard et al. Proc. SPIE 6921 (2008)
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How to Simultaneously Improve 
Resolution, LER and Sensitivity?
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Acid Amplifiers
One possible way to effectively increase the quantum yield 

of the resist is through the use of acid amplifiers (AAs).  
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Proposed Mechanism
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AA Decomposition 
Kinetics

Acid Behavior 
in Resist 
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Uncatalyzed

II. AA Decomposition Kinetics using
19F-NMR Spectroscopy
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III. Kinetic Modeling
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Thermal Stability Test
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Acid Amplifier Examples
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III. Computer ModelingThermal Stability and Modeled Activation Energy
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IV. Lithography
Resist Chemistry and Process
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Fluorinated Tosic Acid Shows Better Controlled 
Acid Diffusion than Tosic Acid
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Acid Amplifiers Improve Sensitivity
And Are Not Photosensitive 
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Effect of Trigger 
and Acid Precursor No AA
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Secondary-Trigger
Acid Amplifier O
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Acid Amplifier: Improved Image Quality
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Improved Combined Performance

0

20

40

60

80

100

0 0.5 1 1.5 2 2.5

LE
R

2  (n
m

2 )

Half Pitch3 X Esize (10-8 mJ nm)

Z-Parameter  =  (Resolution)3 x (LER)2 x Esize

AAs Improve
Z-Parameter 

No AA
Z = 74

Z = 25

Z = 54

OAc
O

S

CF3

O O

O

OH

S
O O

3HB
CF3



25

V. Conclusions

Lithography
• Fluorinated acids give better 

performance than non-fluorinated acids.

• No outgassing problems.  

Acid Amplifiers are Capable of Simultaneously Improving 
Resolution, LER and Sensitivity in EUV Resists

Kinetics
• Added base allows the comparisons between catalyzed and uncatalyzed 

reactions.
• AA triggers significantly modify reactivity of AAs.

Modeling
• Predictions of the chemical reactivity.
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