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Table MET3 Lithography Metrology (Wafer) Technology Requirements

Tear of Prochction 2012 2013 2014 2015 2016 2017

Flash ¥ Pitch (nm) (un-contacted Poly) (f) 20 18 17 15 14.2 13.0

DRAM % Pitch (nm) {contacted) 32 28 25 23 20.0 17.9

MPU Physical Gate Length (GLph) (nm) 22 20 18 17 15.3 14.0
FinFET Process Parameter Metrology Requirements *******

Metrology Uncerainty for Fin Sidewall Angle (%)

Metrology Uncertainty for Gate Sidewall Angle (¥)

{"\’Eeﬁology Uncertainty for HIK Recess (Undercut under gate) (nm)

Metrology Uncerainty for BOX recess (nm)

Metrology Uncertainty for fin top corner rounding radivs {(nm)

Metrology Uncertainty for bulk §Tl recess depth (nm)

Metrology Uncerainty for fin height (nm)

Metrology Uncertainty for gate height (nm)

Metrology Uncertainty for gate overhang (gate height abowve fin) (nm)

Surface roughness (per FEP table 11), RMS, (1s, :lt}l

*M&hclogy Uncertainty for fin suface roughness (3s, nm)

H1=IZFin FETRRR O RIO—F<yT%EN
FinfllB2 A, HIKYtEXE, BOXLRE, FinbyFa—)—phE,
FinEB<, Gatelmad, FinREATIZARA, etc.
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Emphasis on 3D and on Directed Self Assembly

3D Metrology
=Computational metrology (complementary, hybrid) combined with
state-of-the-art statistical analyses to reduce measurement uncertainty
=3D atom positions, contact resistance (ERM/ERD)
*Metrology to ensure proper 3D shape of the structure (Litho)

*Metrology for layered architecture for 3D stack (Interconnect) l I I I I

Directed Self Assembly (DSA)

=Metrology for full 3D profile, and defectivity, including bridging and void defects (ERM)
*Metrology for material-, process-, device-dependent properties with low contrast (ERM)
=Metrology to detect low densities of surface and buried defects (ERM)

=Overlay metrology for DSA is important More sampling at higher rates is needed to fully
capture overlay shifts (Litho) Overlay shift in DSA is not systematic.

2 parameters
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- TERS (Raman) 10 MPa 0.01% <50 nm Non-Destructive
Micro-Area Level
@ - Confocal Raman 10 MPa 0.01% ~ 150 nm Non-Destructive
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- Photo reflectance
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