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NL-OCD is a natural extension of OCD for higher sensitivity at the 3nm node
NL-OCD = Non-Linear OCD is a new approach to OCD metrology
NL-OCD is based on Second-Harmonic Generation (SHG)

NL-OCD has very high sensitivity to nanometer changes in geometry

NL-OCD is suitable for high-throughput, inline metrology

New Tech: NL-OCD (Non-Linear OCD)

NL-OCD uses Non-Linear Optics: Second Harmonic Generation (SHG)
SHG is extremely sensitive to nanometer changes in geometry

Signal comes mostly from features of interest, less sensitive to prior layers
High Signal-to-Noise Ratio (SNR)
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Nanometer Sensitivity to Nitride Etch

SHG Signal Sensitivity ~10% / nanometer
Precision goal is 0.3 nm 3o
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Relative SHG Signal

Example: Thickness of Inner Spacer Etch

> There is currently no inline metrology tool for Inner Spacer etch.
> This is 2 “Must Have” metrology: no etch stop for this process step!

Example: Measure SPACER thickness to 0.3 nm
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Why Use SHG for GAA Metrology?
> SHG is created primarily by devices to be measured = High SNR
> Much higher sensitivity to small geometry changes than OCD
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Needs:

Measure 3D Geometry of GAA devices to = 0.3 nm
Multiple Parameters

Insensitive to prior-layer changes

Non-Destructive

High-Throughput (60 WPH)

Wants:

Works on actual product: No test structures
Works on multiple process steps

Compact footprint

Cost-effective, reliable technology

Meeting these needs requires a new technology
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Gate-All-Around Test Structures

> SiN Inner Spacer thickness = 0 to | 1.5 nm after etch (nominal)
> Supplied by TEL R&D America
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Potential Advantages of NL-OCD
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