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Role of Mask/Scanner Signatures on Device Yield
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“‘Does the Flap of a Butterfly’s wings in Brazil
~Set Off a Tornado in Texas?”




“‘Does the Topple of a Mask SRAF in Taiwan
Set Off A Crisis in Cupertino?”




Layout Complexity
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Level of complexity

Joseph Tainter, 1988
The Collapse of Complex Societies




Level Count Complexity

Degree of Multi-Pattern

Mask Counts Per Node
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Process B vs. A:

33% reticle local CDU improvement translated to
35% on-wafer LCDU improvement

and reduction of undersized contacts.
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LWR Improvement (Line/Space):
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Hunting for Hot Spots

Mask Sensitivity Matrix

1 S Avg

Roughness 0.082 0.155 0,023

Rounding 0.000 0.001 0.006

Trarsparency 0.003 0.004 0.003
Reslze 0.007 0.317 0.082
PhaseShift 0.001 0.003 0.001

Shift 0.018 0.331 0.067




Hunting for Nanometers

Extraction of Periodic Registration Effect

Isolation and Modeling of CD Systematics
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O Supplements higher order polynomial fitting
O Writer/resist interaction

We know both signature magnitude and shape are Important




Applying Multiple Sensors to Characterize Masks

Data
Preparation

/N

Secondary Data
Collection

Defect
Disposition

*Blank Inspection

*Direct - Analysis
s Pattern Inspection

eIndirect -

*Pass

Simulation +Fail/Repair

Defect

Detection Defect Analysis
EUV ADC Simulation to Aerial

Defect Printability Simulation

AFMlmage 3D AFM image SEMimage GDS Clip DPS Image




2D/3D mask process correction
Feed forward models

Temporal mask behavior
Mask maintenance

Pattern fidelity and speed
Global/local corrections
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