Same 10 Mask Makers in 2017, 2018 Surveys? Beam

A Thank you to the participating Mask Makers:

A AMTCDNP, GLOBALFOUNDRIES, Intel, PBOiGnicSamsung, SMIC, TMC and
Toppan

A Independently collected by David Powell, Inc.

A Collectedd at a are of or t20Bt0Juaca® 18P 6 m

A Mask Maker survey slides availablevatlv.ebeam.ordgy Sept 18 7:30pm



http://www.ebeam.org/

Mask Output Grew 27% Over Previous Year © Beam

A Same 10 mask makers delivered 27% more ma€ksin
A OveraWield remained steady at993.8

A EUV masks reported increased 2X from 1041 in 2017 to 2185 this year
A Yield improved to ?2.2

A Noprogress in mask turnaround time for leading edge nodes
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Q: What was the number of masks delivered?
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587,233 Maslk3elivered by 10ompanies (® Beam
27% increase over 2017 (463,792) e

2018 vs 2017 % Change in Masks by Ground Rule
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Q: What was the number of masks delivered?
Q:_Percent of the total number of masks in the preceding question by Ground Rules?
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2018 vs 2017 diff in # of Masks by Ground Rule

1 |
Masks Delivered by Ground Rule =1
=00nm and <130nm
=65nm and <90nm I
245nm and <65nm I
—+=2016 (n=9) =32nm and <45nm
350000 —+=2017 (n=10 222nm and <32nm
300000 (n_ ) =>16nm and <22nm
—0—-2018 (n=1 t]) 211nm and <16nm  ———
250000 Z7nmand <11nm —
=onm and <7/nm .
200000
0 5000 10000 15000 20000 25000 30000
150000 m # of masks
100000
50000
0

2130nm 290nm =65nm =245nm  =232nm  222nm  216nm  211nm = 7nmand=5nm and <5nm
and and<90nmand <65nmand <45nmand <32nmand <22nmand <16nm <11nm <7nm
<130nm

Q: What was the number of masks delivered?
Q:_Percent of the total number of masks in the preceding question by Ground Rules?




2018 vs 2017 Masks Delivered by Ground Ri§2 Beam

Masks Delivered by Ground Rule
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2185 EUWlasks Reported B018 Survey A Beam
1041 EUV masks in 2017: OMOG was 2.6% in 2017 i
Masks Delivered by Type Masks Delivered by Substrate
2018 (n=10) 2018 (n=10)
AItPSM, 0.3%
EUV, 0.4% Other, 1.2% EUV,0.1%____Other,1.9%
| MoSION AttPSM, 12.9%
AttPSM, A
el OMOG, 4.4%
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o 80.7%

Q: What was t he 9%:Whaewas the % by substrate type?
BinaryAttPSMAItPSMEUYV, Other Chromium, OMSENMAItPSMEUV, Othe
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Mask Yield Was 93.8%; EUV Yield Improved@ Beam

Mask Yield 2018 vs 2017

2017 (n=10) = 2018 (n=10)

At — 3 6%
N 2.2%

Ae S 0 3%

e s 1

iy 05, 0%

0.0% 100%  20.0% 30.0%  40.0% 50.0% 60.0%  70.0% 80.0% 90.0%  100.0%

Q: What was your overall mask yield?
Q: What was your percent mask yield by category?

Wei ghted Average is computed by averaging each c oendfpepontad masksofthmtrcatdyoryo f



Pattern Generation Relatively Unchanged
Not enough data to report Mh#am
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Masks Delivered by Pattern Generation Masks Delivered by Pattern Generation
2018 by Volume (n=10) 2017 by Volume (n=10)
eBeam
~(VSB), 24.7% eBeam
~(VSB), 28.8%
eBeam
- (raster), 1.2%
eBeam

~_(raster), 0.6%

LASER,

LASER, 70.6%

74.1%

Q: What was the % written by the following pattern generation?
eBeam (VSB), eBeam (1medtni*,eBeam (raster), LASGkker*




Wet Etch Usage Increased Slightly © Beam

Masks Delivered by Etch Type
2018 (n=10)

Q: What was t MWetttgheDryEemt age by é?
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