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Figure LITHIE MPU Fin and Flash Memory Potential Solutions

Production Year 2013 | 2014 | 2015 | 2046 ) 2047 | 2048 | 2018 | 2020 ) 2021 | 2022 ) 2023 | 2024 | 2025 | 2026 | 2027 | 20238
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multiplication by process (driven by finFET 18 17 15 14 13 12 10.6 9.5 6.0 5.3
fins or Flash lines)

J0nm to 20nm_1193nm DP 193nm DP |
30~20nm )
< 20nm to 15nm |} 183nm QP ( |
193nm QP
20~15nm)
193 QP f 193nm QP h
< 15nm to 11nm | DSA DSA
15~11nm) EUV DP
Imprint
EUV DP [ R
DSA EUV DP
<11nm to &8nm |Imprint DSA
1 1 N8nm neiol In;/lerént
EUV Extension
evoe [ EUVDP )
EUV extensi :
psa Extanaio| EUY EXtension
sub 8nm Imprint DSA Extension
Imprint
<
8n||’n k" ML2
Innovation
TOSHIBA

Leading Innovation >>>

2020 2025
12nm /.5nm

R

Marrow Options

G

Marrow

QOptions

R

EIRF-ILRSERZMAFTLERS (10/16/2015, F7ILHT17Hs8R)

© 2015 Toshiba Corporation 20




ITRSICHIFDIVYI ST 1E##ERLAfT(DRAM/MPU Metal)

Figure LITHIC: DRAM and MPU Metal Level Potential Solutions
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Minimum lithographically defined half pitch in
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EUVLDERH

1.Long-term reliable
source operation with

a. 200 W at IF in 2014

b. 500 W-1,000 W in
2016

2. Mask yield & defect
inspection/review
infrastructure

. Resist resolution,
sensitivity & LER
met simultaneously

EUVL
manufacturing
integration

1.

a.

b

2.

Long-term reliable
source operation with

125 W at IF in 2014

. 250 W in 2015

Defect free masks
through lifecycle &
inspection/review
infrastructure

. Keeping mask

defect free
Availability of pellicle

mtg HVM req’t

Minimize defect

adders during use

4.

Resist resolution,
sensitivity & LER
met simultaneously

1. Reliable source operation with > 75%
availability
—125W at IF in 1H / 2015 (at customer))
— 250 W at IF in 1H / 2016 (HVM entry at
customer)

2. Resist resolution, sensitivity & LER
met simultaneously

— Progress insufficient to meet 2015
introduction target

. Mask yield & defect inspection/review
infrastructure

— Enable high yield defect free mask
blank supply chain

4. Keeping mask defect free

— Availability of pellicle mtg HVM req’t :
need integrated industry strategy for
solution

—Minimize defect adders during use

1. Reliable source operation with > 85%
availability

— Expectation of 1500 average wafers
per day in 2016

2. Resist resolution, sensitivity & LER
met simultaneously

— Increased focus needed to
manufacturing performance
(defectivity, pattern collapse,...)

3. Mask yield & defect inspection/review
infrastructure

— Sustainability of mask tool supply
chain remains critical)

4. Keeping mask defect free (by EUV
pellicle)

— Pellicle demonstration in the field (on
3300) required in 2016

Ranked by 14th International EUVL Symposium Program Steering Committee, Maastricht, October 7, 2015
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