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Year of Production 2005| 2007 2010 2013 2016 2019
DRAM Y2 Pitch (nm) (contacted)
Flash Y2 Pitch (nm) (Un-contacted
Poly)
MPU/ASIC Metal 1 (M1) ¥z Pitch
(nm)(contacted)
MPU gate length in resist (nm)
MPU Physical Gate Length (nm)
Contact diameter in resist (hnm)
Contact diameter after etch (nm)
Gate CD control (3 sigma) (nm)
Overlay [A]
Mask CD uniformity (nm, 3 sigma)
isolated lines (MPU gates), binary
mask [H]
Low Frequency Line Width
Roughness: (nm, 3 sigma) <8% of
CD **x* : 3.4 2.4 1.7
Manufacturable solutions exist, and are being optimized
Manufacturable solutions are known
Interim solutions are known | ¢

Manufacturable solutions are NOT known -
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ITRS 2005 YJYV45T S5 711%%H

2005 2006 |

2007

2008 2009

2010

2011 2012 |

2013

2016
2014 2015 |

2019
2017 2018 |

2020 2021

DRAM 1/2 Pitch

65nm

45nm

32nm

22nm 16nm

193 nm
65 | 193 nm immersion with
water

45

EUV
193 nm immersion with other fluids and lens material
Innovative 193 nm immersion with water
Imprint, ML2

32

EUV
¥l |nnovative 193 nm immersion
Imprint, ML2, innovative technology

[l nnovative technology
Innovative EUV, imprint, ML2

Narrow
options

Narrow
options

DRAM HaI%—pitch

/

Flash Halfpitch | |

7

Narrow
options

Narrow
options

HE Research Required
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I Development Underway [___| Qualification/Pre-Production

N  Continuous Improvement

This legend indicates the time during which research, development, and qualification/pre-production should be taking place for the solution.
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k1D 5E
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fluid

>1. _
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Mem. : <35nm resist
Logic : <50nm
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EUVYY %4 574 Critical Issues

(11/10/2005)

(LEEHT)
1. LOAMDEERA, BRE, LER 3. 7
2. KREBRERAIS—DFw 2. >
3. ERMaRIDERIE 1 N
4. FEIR/INT— o
Remaining Critical Issues
v REMEEREFOLFIILIRE -
¢ BEAFREBHROBELSFG -

Significant concern;: #4324 £a X/ EUVLEIF DR E Xt %h R

Source: 4" International EUV Symposium Steering Committee, November 2005
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