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Novel DUV Wavelength-scanning
Scatterometry and System for Sub-micron
Scale High-aspect-ratio Microstructures
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With the development of semiconductor 3D packaging technology, high aspect ratio RDL
and TSV structures have become critical signal transmission interfaces between layers. Therefore,
there is an urgent demand for a comprehensive measurement technology to measure the critical
dimensions of high aspect ratio structures accurately. This study proposes a hybrid metrology
measurement system that combines DUV reflectometry and wavelength-scanning back focal plane
image scatterometry to address the challenges posed by high aspect ratio structures. Compared to
FIB/SEM measurement results, our hybrid metrology measurement result achieves a measurement
bias of less than 3% for all critical dimensions, demonstrating the system's capability for measuring
high aspect ratio microstructures.
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Pupil plane image and its central axis intensity distribution
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5 Spectroscopic
pacing reflectometry
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Critical dimension parameter ranges in sensitivity analysis

Depth
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BCD

4.0—6.0 um
1.2—1.7 um
0.3—0.8 um
1.2—1.7 um

Global settings: Wavelength range DUV (250 — 450 nm), TE mode (The electric field direction parallel to the grating line)

Sensitivity index of CD in spectroscopic reflectometry

Sensitivity index of CD in pupil plane scatterometry
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FIB SEM Bias
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—0.005 -0.25
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