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2014 EUVL Workshop Panel Discussion

Can EUV deliver patterning solutions for 7nm node? Also, please list your opinion on topics listed below

A: What is the latest status for source power, available for NXE 3300B? What is your opinion on source
power requirements for 7 and 5 nm nodes?

B: Will EUV Double patterning be required at 7 nm? What will be required at 5nm node? Do you expect
any OPC related issues?

C: Mask: What will be the new material requirements and mask size requirements to accommodate higher
NA patterning? Do you expect mask etch complexity with new materials? How ready are masks to support
7 nm manufacturing? What is the status of mask defect inspection and repair tools?

D. Pellicle: Is a no-pellicle approach a show-stopper for HVM insertion of EUVL? What additional
restrictions do you expect on inspection due to pellicle?

E. What are different device types and lithography needed at various nodes, e.g., 3D NAND, IlI-V Logic,
Post FINFET Era etc.

Agenda

1. Review of Panel Discussion Topics and review of last 2 panel discussion conclusions (Moderators)

2. Panelists

3. Summary
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High Power EUV Light Source

EUV energy at plasma (mJ)
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Power-up Scenario of HVM Sources

Next target is 12 kW by upgrading the pre-amplifier (installation is on going now)
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Power-up Scenario of HVM Sources

We are achieving and progress towards realizing our HYM EUV source
New Data Available Very Soon! g 2 Next Target
EUV clean power 25W 43W 2?7W 150W
Target 2013, Q4 2014, Q1 2014,0Q2 2014,04
CO, power at plasma 5kW 8kW 14kwW >14kW
CE 2.5% 3% ?2?% 4%
Plasma to IF clean 21.7% 21.7% ?2?% 26.7%
CO, laser 2 main amp. 3 main amp. | Mitsubishi pre. || Mitsubishi pre.
system system amp. amp
Pre-pulse laser ps-laser ps-laser ps-laser ps-laser
Collector mirror V3 type V3type | V5type V5 type
|| rFerormance was conirmed dat LUUKHZ SySleil Ldidid Performance was confirmed at 1UHZ source or parts level
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EUV CE (%)

History of LPP Source Development in Japan
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EUV CE (%)

conversion efficiency (%)
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Extendibility to 1kW EUV Power (1)

Feasibility study of EUV Output Power vs. CO2 Input Power

Feasibility study of extendibility to 1kW

EUV Power Scalability
L5000 - Conversion efficiency is Key. At least
' achievement of CE >4% is essentially
e important. If not, CO2 laser will become
7 o >100kW.
% 1000.0 / ] O — Iz%
% s - +Z:
5 7 MNP A N == - Atleast >50kW CO2 laser power must be
g ¢ j//m// “— — | realized. Even in best case of CE=8%.
5 500.0 / / ] —— 8%
w 7 ﬁ - L
S * | believe; 1000W EUV source is feasible in
0.0 %ﬂ future, from the technical data (experiment
0 50 100 of CE and CO2 laser ) and technical
CO2 ave. Power [KW] expectations at present.
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Extendibility to 1kW EUV Power (2)

Possible scale up scenario of EUV Output Power vs. CO, Input Power

EUV ave.Power[W] Conversion Efficiency [%]
@100kHz 2% 3% 4% 5% 6% 7% 8%
15 15 0.0 0.0 0.0 0.0 0.0 0.0 0.0
50 5 19.1 28.7 38.2 47.8 57.3 66.9 76.4
100 10 46.4 69.6 928 116.0 139.2 162.4 185.6
150 15 73.7 10.6 1474 1843 | 2211 2580 | 2948
200 20| 1010 1 2020 | 2525| 3030| 3535| 4040 . .
g50] [T rzs0 | oo [asee]sa0s] smao| sasi [sisa] OUr POSSIble scale-up scenario
5| __300] = 30 1556| 2334| 3 3800 | 4668 | 5446| 6224
£ 350] 5 35] 1829 2744| 36589A 4573| 5487 6402| 731.6
z[Ia00| = 20| 2102| 3153| 4204| 5255] 6306| 7357| 8408 mm
s| 450 & 45]  2375| 3563| 4750| 59 7125| 8313| 9500
Wl 500] £ 50| 2648 3972| 5296] 662 7944 | 9268]| 1059.2
s 550 © 55 2921 4382 | 5842 7303 |\ 8763 10224| 11684
2600 2 60| 3194 4791| 6388 7985|0582 11179 12776 O [FovEr 230 SLU 092
S|_650 8 65| 3467| 520.1 6934 | 8668 1040.11 12135| 13868 CE 4% 5% 6%
700| S 70| 3740 561.0| 7480 9350| 11220 13090| 1496.0
750 75 401.3 602.0 8026 ] 1003.3| 1203.9] 1404.6]| 1605.2 Pulse rate 100 kHz 100kHz 100kHz
800 gol 4286 6429| 8572 10715| 12858 15001 | 1714.4 _ _ ,
850 85| 4559 633.9 9118 11398 1367.7| 15957] 18236  Prepulse laser Pico-s Pico-s Pico-s
900 oo 4832 | 7248 9664| 12080| 14496| 1691.2| 19328
950 95| 5105 7658 10210 12763 15315] 17868 20420 CO2 laser power 25kW 40kwW 65kW
1000 tool 53781 8067 t0756[ 13445 16134 18823 21512 4 of main amps 3 5 8
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Debris Mitigation Technology

Issue with previous gas mitigation techniques

The Vicious Circle of
Shock /N /! Mitigation and Output Power
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Debris Mitigation Technology

Gigaphoton’s Magnetic Debris Mitigation concept

Higher CE and Power Long Life Chamber

* Optimum wavelength to transform droplets into fine mist » Debris mitigation by magnetic field

» Higher CE achievement with ideal expansion of the fine * lonized tin atoms are guided to tin catcher by magnetic
mist field

Droplet Fine-mist Plasma Magnetic Field lon Guiding ,
(iquid) (liquid) (9as) | Gas Etching
) - '
droplet i Lad
<20um mist size <300um  cQ, laser irradiation
100% vaporization ~100% ionization
to atom lons with low energy Remaining atoms to
‘ ‘ trapped by B field mirror etched by gas
No Fragments Atom ~0
lon ~0
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Thank You

€ 31GAPHOTON



