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2009 ITRS update

STR

Wafer OO metrology tool uncertainty (36, nm) at P/T =02

Double Patterning Overlay Metrology

Double Exposure and Etch — Overlay Contral (3G, nm)

Double Exposure and Etch — Uncertainty (3G, nm)

2.3
0.45

0.33

1.6
0.35

2010 2012 2014 2016 2018
Flash 1/2 pitch (nhm) 32 29 20 16 13
MPL Printed Gate Length (hm) 41 31 25 20 16
MPL Physical Gate Lemgtn (nm) 27 22 18 15 13
Wafer Overay Control (nm) — 20% DRAM 9 71 9.7 45 3.6
Wafer Overay Control Double Patterning (nm) 6 5 4 3 3
Lithography Metrology
) Physical QD Dontrl*ol (86_, A | 58 53 19 16 13
= Allowed Litho Variance = 3/4 Total Variance
(3 |Wafer CD metrology tool uncertainty (36, nm) at P/T =02
Etched Gate Line Width Roughress (36, nm) < 8% of CD 1.77 1.47 1.23 1.02
% § Printed GF) Gontrn?nl (SG,_nm) | 26 53 19 15
é‘_j £ Allowed Litho Variance = 3/4 Total Variance

0.26

1.4
0.27

1.6
031

0.55

1.3
0.25

0.57

Spacer PEE process

First pass CD control (after etch) — Process 2.5 2.0
First pass CD control (after etoch) — Uncertainty (36, nm) 051 0.40
Front End Processes Metrology

Hizh Ferfarmance Logic EQT 0.9

equivalent oxide thickness (3G, nm) ’

Logic Dielectric EOT Uncertainty (3G, nm) 0.0036
Interconnect Metrology

Barrier layer thickness (36, nm)

Yoid Size for 1% Yoiding in Cu Lines

Detection of Killer Pores at (nm) size

P/T: Precision to Tolerance ratio
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New Ilines for 2009/2010 ITRS in table MET3, by Bunday, based on ISMI Member Company feedback

Year of Production 2010 2012 2014 2016 2018 2020 2022 2024
Flash % Pitch (nw) (an-comtacted Poly)(j) 32 25 20 159 126 100 8.0 6.3
DRAM % Pitch (um) (contacted) 45 36 28 25 17.9 14.2 11.3 8.9

Target Pad Size for OCD/scatterometry or
Diffraction Overlay, or Target Size for Optical
overiay (max size for either, square pad, size
in microns)

In-die Micro-Targets for Overlay or OCD
{target pad size in microns). Dimension
includes all needed exclusion.
Move-Acquire-Measure Time for CD or
Overlay (MAM time, seconds per
measurement)

OCD: Optical Critical Dimension( B/ viEtEEHA )

40
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1. Stress Table Update

2. Contour Metrology = Multi-columnikt
3. SDEREGBHEDILEK

4. Metrology for ERD/ERM (BEfE M metrology& d
gapk)

ERES (XEEEHA—RDOETUVT)

1. BEHIEXHR

2. GI—SAXS (Glazing Incident-Small Angle X-ray
Scattering) [Z & A4 & fEAT

3. TEEMEHT DR

GI-SAXS: Gl_azing Incident-Small Angle X-ray
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GI-SAXS: Glazing Incident-Small Angle X-ray Scattering
TEM: Transmission Electron Microscopy
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0CD (Optical CD Metrology)
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3D Metrology — Complex structure measurement and

inspection are required

e.g. high A/R (Aspect Ratio) holes, film thickness & properties
on sidewall

Source Line

Bit Line

s5G

Pipe-shaped BiCS Flash Memory TCAT (Terabit Cell Array Transistor)
(R. Katsumata, Toshiba) (J. Jang, Samsung)
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