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EUV Underlayer Scheme

Goal:

Design, synthesize, coat

and crosslink acrylic underlayers
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thhographlc Imaging on Underlayers
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Resolution at which
adhesion failure occurs (nm)

Resist Adhesion on Underlayers
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* Resist adhesion influenced by contact angle and [HEMA]
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Film Thickness (nm)
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Does CTE Matter?

How Photoresist Adhesion is

typically viewed: Thermal Cycles

Processed at room
temperature

0.26N TMAH Developer
H,O H,O

H,0

Underlayer

Process Temperature (C)

Silicon Coat PAB Expose PEB Develop
Lithographic Process

However, there are thermal cycles during resist post apply bake
and post exposure bake which are prior to development.
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Goals
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Water Contact Angle

(Degrees)
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Coefficient of Thermal

CTE of HEMA/MMA Copolymer

Expansion (10'6 C'l)
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OS2 Resist Adhesion on 60 nm resist thickness
HEMA/MMA Copolymer Underlayers 50 underlayer thickness
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Coefficent of Thermal

Expansion (10'6 C'l)

Resist Adhesion vs CTE and WCA
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LER Through Pitch:
HMDS and Underlayer
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HMDS vs. 60/40 HEMA/MMA Underlayer
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Ill. Underlayer UL8 Formulation Effects
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Water Contact Angle

(degrees)

Formulation Effects on Water
Contact Angle
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Crosslinker levels caused only slight change in water contact angle (~4°C)

TAG levels had no effect on water contact angle
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Film Thickness (nm)

Crosslinker Level
Effects on CTE
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Film Thickness (nm)

Thermal Acid Generator
Level Effects on CTE
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Resolution at which
Adhesion Failure Occurs (nm)

Resist Adhesion vs.
Underlayer CTE
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V. Summary

9 HEMA/MMA copolymer underlayers synthesized and physically
characterized and tested lithographically. 700
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Conclusions

Underlayers designed to have lower CTE through both polymer
composition and higher levels of higher crosslinker and/or thermal
acid generator can improve resist adhesion.

Underlayers can play a critical role in determining the lithographic
performance of EUV resists

Polarity and CTE are important parameters in characterizing the
Interaction between UL and resist thin films
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Tg and CTE Measurement Methods

Spectroscopic Ellipsometry (SE)
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Coefficient of Thermal

Coefficient of Thermal

Expansion (10'6 C'1)
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LER vs. Underlayer and HMDS
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Resist Composition
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