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Large Format Mask Adoption Predicted in Next Decade®™ (&) Beam

New Q: 66% said 6x12 (approximately) rectangular will be adopted initative

New: Will large format masks of some kind be adopted
in the industry by 20367 Please choose one.

m 2026 (n=73)

no
yes - other

yes - circular

yes - 6x12-inch (approximately)
rectangular

* Survey taken before 12-inch Mask Workshop on Sept. 7



High-NA EUV Prediction Shifts Right Significantly* (® Beam

Initiative

64% said 2029 or beyond by two or more companies vs 47%, 43% in previous years

When will there be broad high volume manufacturing (HVM) adoption of High-NA EUV by two or more companies? Please choose one.

m 2026 n=80

| 2026 OR BEFORE 2027 2028 2029 2030 OR BEYOND NEVER

w2024 n=81
m 2025 n=81

%

2025 OR BEFORE 2026 2027 2028 2029 OR BEYOND NEVER

* Survey taken before 12-inch Mask Workshop on Sept. 7



High-NA EUV Mask Resolution is Very Challenging @ Beam
46% said SRAF Min Mask Dim for High-NA EUV < 15nm; up from 29%, 40% "

SRAFs in the 4X dimension for High-NA EUV masks will need to be smaller. What will
be the required minimum dimension (on mask) that mask shops need to manufacture
90, for HVM production using High-NA EUV?

0

1%

> 30nm

5%
—,

20nm < and < 25nm 17%

25nm < and < 30nm

23%

15nm < and £ 20nm . 54%

3-year
46% trend is up

2025 (n=67) m 2026 (n=68)

< 15nm

2023 (n=64) m 2024 (n=63)




Luminaries Think Pellicles Have Increasing Impact (® Beam
44% said >3X increase in EUV mask lifetime vs 32% last year e

Please select the statement that best reflects how much you think a pellicle
affects EUV mask lifetime today.

>7x increase in EUV mask lifetime.
>5x to 7x increase in EUV mask lifetime.
>3x to 5x increase in EUV mask lifetime.

57%

>1x to 3x increase in EUV mask lifetime.

Pellicles reduce or don't affect EUV

mask lifetime. 7%

2025 (n=63) = 2026 (n=57)




Actinic Inspection Predicted to Increase “In 3 Years” (® Beam

: - Initiati
64% said 61-100% of HVM masks in 3 years vs 43% last year e
Predictions for today Predictions for 3 Years from now
What percentage of .33 NA_EUV !‘igh volume manufacturing What percentage of .33 NA EUV high volume manufacturing (HVM)
(HVM) production masks will be inspected in the mask shop production masks will be inspected in the mask shop using actinic
using actinic inspection this year? inspection 3 years from now?
2023 (n=67) 2024 (n=62) m2025 (n=66) m 2026 (n=62) in 3 yrs - 2026 (n=68) ®in 3 yrs - 2027 (n=63)
50% min 3yrs -2028 (n=67) min 3 yrs - 2029 (n=64)
27% 3% B 3% gl

% 22%
2% 1go, 19% 0w 24%, g 21%

0-20% 21-40% AR o1 e e 0-20% 21-40% 41-60% 61-80% 81-100%




Luminaries Think Lithography Scaling Will Continue ® Beam
New Q: 66% predicted 13.5nm & >.55NA EUV for HVM in future Intiative

New: Which lithography technology will be used for high-volume manufacturing (HVM)
logic and DRAM devices beyond High-NA EUV (13.5nm wavelength and .55NA) by 20467

W Very unlikely Unlikely Maybe Likely m Very likely

13.5nm wavelength and even higher NA

(n=83) 10% 23% 35%

Shorter wavelength (n=81) 30% 37% 16% 2'6
Other next generation lithography
NGL) (n=52) 30% 32%  16%1%

No more lithography scaling beyond

High-NA EUV (n=81) 16% 16% 6%

59% No more scaling “unlikely” = scaling will continue




Good News for Mask Manufacturers (® Beam
94% Said 2026 Mask Revenues Will Increase vs 2025 niatve

What will happen to total mask revenues
for 2026 compared to 2025? n=81

From Last Year’s Survey

What will happen to total mask revenues
for 2025 compared to 2024? n=78

6%

¥ Increase

m Stay about the
same size

®m Decrease

M Increase

m Stay about
the same size

m Decrease




Good News for Equipment Suppliers in Next 3 Years®

New this year — 68% said mask etching systems purchases to increase

What do you predict will happen to overall investment in equipment
purchase for any node over the next 3 years?

N

Mask etching systems (n=80)

e

N\
Mask inspection tools (n=83)
=

eBeam multi-beam mask writers (n=82)

eBeam VSB mask writers (n=80)

Laser mask writers (n=81)

M Increase ® Stay about the same m Decrease

%
%

(€ ) Beam

Initiative

* Survey taken before 12-inch Mask Workshop on Sept. 7



Luminaries Said New Mask Shops in 4 Regions By 2031* () Beam

New Q: China, Korea, Taiwan, US - but split on Japan Initiative

New: Which regions or countries will see new mask shops enter into
production between now and 20317 Please answer for each row below.

&

67%

31%

4%

China EMEA  Japan Korea  Taiwan US ROW

®Yes ENo

* Survey taken before 12-inch Mask Workshop on Sept. 7



Value of Both DRAM, Logic Leading-Edge Mask Sets to Increase* @ Beam
New Q: Some survey results differ at 2 1.5X (45% Logic vs 35% DRAM) Initiative

New: How much will the fair market value of mask sets for leading-edge devices
evolve across process nodes over the next five years (by 2031)?

Increase >2x

Increase 1.5-2x

Increase up to 1.5x
Approximately no change

Decrease

W Leading-edge DRAM mask sets (n=73) W Leading-edge logic mask sets (n=74)

* Survey taken before 12-inch Mask Workshop on Sept. 7



2026 Views of Curvilinear Concerns Same as Last Year @ Eﬁeam
Question to be retired this year

Please rank your biggest concerns in producing curvilinear masks

Mask shop
software T
infrastructure f Mask Mask Access
software metrology inspection to multi-beam Mask
mask writers as.
repair
\
#1 #2 #3 H4 #5 #6

Note: 1-6 on X-axis indicate # of respondents that ranked that question as that ordinal number with 1 = highest




Curvilinear Masks Aren’t Just for Hot Spots
87% said at least one “mostly” curvilinear layer in 3 years

' Most leading-edge mask shops will manufacture at least one layer

95%

In 3 years

with mostly curvilinear shapes.
m2025n=80 ™ 2026 n=81

In more than 6
years

In 6 years

Never

(® Beam

Initiative




Manufacturing Can Handle Curvilinear Wafer Targets ® Beam
79% said in 3 years initiative

More than one leading-edge OPC/ILT shop is ready to accept more than
20% of design shapes (wafer targets) on a layer being curvilinear other
than for arrayed ovals.

56% m 2025 n=71 = 2026 n=75

In 3 years In 6 years In more than 6 years Never




Views on Deep Learning Competitive Advantage Improved (2) Beam
More Luminaries think DL is already a competitive advantage initiative

In the mask industry, when will capabilities based on deep learning become a competitive advantage for any step in the mask making process?
MR e 2024 N=T7T5

3% i
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0%

2024 or before 2025 2026 2027 and beyond never

[0 Survey Result (Actuall ~ —@— Linear Interpolation

Note: “Never” is a categorical response and is not included in the interpolation.

| 2025 n=79

2025 or before 2026 2027 2028 and beyond never

I Survey Result (Actual) —@— Linear Interpolation (excluding “never”)

' Note: “Never” is a categorical response and is not included in the interpolation. i

Percentage (%)

50% [ ~—--m—m-mm-

2026 n=77

40% |-

30% |-

20% |

10% |-

0%

2026 or before 2027 2028 2029 and beyond never

[ Survey Result (Actual) =@ Linear Interpolation (excluding “never”)

________

Note: “Never” is a categorical response and is not included in the interpolation.




GenAl Making an Impact in Mask Making Today Beam

New optional question answered by 22 participants T initiative

' New (optional): What's the most impactful way generative Al is being ‘
used for mask making today? (open comments)

Troubleshooting/knowledge...
Software/code assistance
Simulation/modeling
Labor efficiency
Defect inspection/classification
OPC/ILT/MPC
Equipment/process data analysis 7

Workflow automation 8
k # of Mentions by 22 Participants ‘




EUV Mask Lifetime Loss Attributed to 3-4 Mechanisms () Beam

New optional question answered by 47 participants

#4

H#H2
#1

#3

Initiative

New (optional): Please select the top 3 EUV-specific mechanisms below resulting in
loss of EUV mask lifetime in the wafer fabs. Please choose no more than 3.

Other
Pellicle damage 43%
Cleaning induced damage/degradation 57%
Non-removable contamination (carbon, tin, other materials, etc.) 62%
Oxidation 30%
Blistering 95%

Backside (RBI) contamination/scanner clamping error 26%

m 2026 (n=47)




Costs, MDP/MPC/OPCI/ILT, Mask Writing Top Bottlenecks ® Beam

New optional question answered by 27 initiative

New (optional): What's at the top of your mind for the primary bottleneck in leading-edge mask
production in the next three years? Please write your answer in the comment box.

Curvilinear
Supply Chain High-NA

MDP/MPC/OPC/ILT

Mask writing Costs

EUV Masks Inspection

Defects oty
BEOL Mask Manufacturing Heat Resistance

Cycle Time EUV Vield Learning Rates




Strong Outlook for Mask Ecosystem Growth © Beam

Luminaries in the 2026 survey said:

DESIGN STARTS BY TECHNOLOGY NODE
- » Large Format Masks will be

B o adopted in the next decade

= 2026 mask revenues will increase
¢ R
: o e over 2025 revenues
-z m S WET . askequipment purchases wil
P e mm ™ W S ask equipment purchases wi
:-T-LI [ increase over the next 3 years for

mEE l_ -m=F i B multi-beam writers, inspection,

etching, and laser writers
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@ Beam

Initiative

Thank you to those who participated
In the survey!

Luminaries survey results available at www.ebeam.org
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