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ASML EUV Alpha Demo

Tool (ADT)

Alpha Demo Tool in Albany Clean

room
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ADT Specifications
I 13.5 nm
NA 0.15-0.25
Field Size | 26 x 33 mm
Wafer Size 300 mm
Mag. 4
Flare 16%
Dense 40 nm
|so. 30 nm
CH 55 nm
Overlay 12 -15nm
Throughput | 6 — 10 wph




AD-tool shows 32-nm half-pitch and CH printing
35 nm HP: focus depth >160nm

32 nm HP:

Resist: 100 nm MET-2D,

NA=0.25, = 0.5 (conventional illumination)
imaging POB (16% flare)

Xe tooling source

. Py 4
little process optimization, no OPC %x’ N
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MET-2D on INVENT Alpha Tool
40 nm half pitch: 270 nm DOF @ 0.25NA

-90 -60 -30 NF +30 +60 +90
-120 +120
-150 nm +150

Dose = 18 mJ/cm?

Slide courtesy ASML
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EUV Resist Team Objectives

Joint Development Agreements were formed with three commercial
resist vendors to address objectives.

Resist exposures were made using the Berkeley EUV Micro
Exposure Tool and the EUV Interference Lithography Tool at the
Paul Scherrer Institute.

Three objectives were defined by Resist Team in 2006.
Goal # 1: Baseline resist for scanner stability/lifetime characterization.
Goal # 2: High resolution resist to assess scanner image quality.
Goal # 3: Production-worthy resist for 32 nm hp node.

Goal # 1 is nearly complete & a promising candidate for Goal # 2 has
been identified.

A new ASML resist outgassing protocol for certifying resists for use
in Alpha Demo Tool is being evaluated.
2007 objectives

Continue with goals 2 & 3

Develop a resist with 40nm dense contact hole performance at a
reasonable dose
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EUV ROX — Resist Qutgassing & eXposure

Resist A Resist B Resist C Resist D
(KrF High Ea) (KrF high/low (KrF /low Ea) (ArF high Ea)
Ea)
Total outgassing | 2.5x10%4 4.5x1014 6.2x10% 6.0x10%%
molecules at E, Molecules/cm? | Molecules/cm? Molecules/cm? | Molecules/cm?

Spec is <6.5 x 104
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EUV ROX — Resist Qutgassing & eXposure

Witness Plate Outgassing Test

ML-Coated

Resist Sample )
Witness Plate
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If reflectivity loss is £ 2% “l

then resist is safe for use T e
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40 nm Dense LER (nm)

Resolution, LER, and Photospeed
Comparisons
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Many Potential Candidates
For Goal 1 — Baseline Resist
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EUV Resist Team — Goal # 1
Results

Berkeley EUV Micro Exposure Tool Resist Images
(y-monopole illumination)

Supplier A Supplier B Supplier C
Resolution = 35 nm L&S Resolution = 35 nm L&S Resolution = 35 nm L&S
Dose = 21 mJ/cm? Dose = 19.6 mJ/cm? Dose = 13.1 mJ/cm?
LER = 4.0 nm (3s) LER =5.2 nm (3s) LER = 3.7 nm (3s)
ArF Platform, High Ea KrF Platform, Low Ea KrF Platform, Blended Ea
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EUV Resist Team — Towards Goal # 2
25nMm Resolution at PSI

Supplier A Supplier B Supplier C
Low Ea Low Ea length polymeric resist
Dose = 40mJ/cm?2 Dose = 30mJ/cm?2 Dose = 49mJ/cm?2
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EUV Resist Team — Towards Goal # 2

Resolution at Berkeley

27mJ- LER 3.2nm for 32nm half pitch

40nm 36nm 32nm 28nm

Supplier C
IBM, Micron, InfineonkKAREXibmd ZXB@&OY Confidential



35nm and 40nm Images Through Dose

Supplier C
Blended High and Low Ea Polymer

40nm 1:1 top
35nm 1:1 bottom
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Process window data, 40nm Dense Features
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PEB temp. Exposure
(°C) Latitude at
0.2 m DOF (%)
90 16
100 15
110 11




LER data
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Contact Hole Resolution

40nm 1:1 45nm 1:1

33mJ/cm?2
80nm Film Thickness
Annular lllumination 0.35/0.55

SupPIier B
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Effects of Flare on Photospeed and LER

Supplier B
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Current Status of INVENT Samples

Target Supplier | Supplier | Supplier | Supplier | Supplier
for 32nm | A B C C B
HP L/S L/S L/S L/S Contacts
(ITRS)
Resolution | 32 35 35 35 32 40
(nm)
Sensitivity ~5 21 19.6 13.1 27 33
(mJ/cm?)
LER (3 ) 1.4 4 2.2 3.7 3.2

Good progress during the past year,

looking forward to continued improvements in all areas
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Summary

A commercial full-field EUVL exposure tool has been delivered and
IS being installed at the U. Albany College of Nanoscale Science
and Engineering (CNSE).

EUVL projects at Albany NanoTech to support EUVL exposure tool
made good progress in 2006.

A new ASML resist outgassing protocol for certifying resists for use
iIn Alpha Demo Tool is being evaluated.

Good progress with respect to resist performance over the past year.

For 2007, focusing on improvements in photospeed, LER, and
resolution.

New efforts on mitigating effects of flare and on contact hole
performance

If the performance of early EUVL exposure tools is satisfactory, and
EUV reticles and resists are available when needed, EUVL could be
used for high volume manufacturing in 2012 or 2013
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