Your Voice Matters ® Beam
eBeaninitiative 2015 Survey

Whatpart of the semiconductor ecosystem is your primary focus?

630, 1.6% B Equipment

1.6% m Materials

28.1%
12.5%

B Chip design
B Masks
4.7% B Chip manufacturing
1.6% I EDA/IP

7 8% B Services

E Research

35.9% O Other

Thank you to tBé luminariesxd members farur responses
(35 companies represented)




B
Vote of Confidence in Mdiigam for Masks© =k

Do you believe that meliieam technology will be used for mask
or wafer writing production by the end of 20167? Select one
answer.
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HVM MuHlbeam PredictiodLate 2018 @ Beam
Weighted average slips 6 months from 2014 Survey

By the end of which year do you believe that-pealtn will be
used for high volume manufacturing (HVM) mask writing?
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Mask Makers More Optimistic on 2018 @/ Bgam
96% Mask vs 65% Equipment Makers say by 2018

By the end of whigreardo you believe that mdtieam technology will
be used for high volume manufacturing mask writing? Select one answer.
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Purchasing Predictions for Miodam © Beam
>50% by 2020

What percentage of new mask writers purchased worldwide will
be multbeam writers? Please answer for each year.
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Lithography PerceptiofsavorEUV
62% confidence in EUV

(® Beam

Initiative

Percentage Confidence
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Rate your confidence thhe following lithography solutions are used
for at least one manufacturing step of at least one production chip
being manufactured in the world by the end of 2020:
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Optimism in EUV Increased vs 2014 @ Beam

Respondents answering ONever ¢

% of Respondents indicating EUV will never be used in HVM
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B
EUV to Drive 3D Mask Effects © Beam

On what type of masks will it be important to model mask 3D
effects (including shappecific sidewaldngleg? Select as
many as apply.
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Beam

Complex Mask Shapes Predicted for EUV ™

How much will CAD shapes on EUV masks differ from CAD
shapes for wafer printing due to OPC, shadow/flare correction,
eBeanmmidrange scatter correction? Please select one.

3%

16%

O Curvilinear shape modulation

B Complex shape modulation
8%

B Simple rectilinear shape modulatior
B Only biasing and scaling. No shape

modulation.
® None of the above.

N=60

59%




Voicing Your Interests for 2016: (® Beam

Initiative

Multtbeam for Mask, Inspection and CEBL

Please select which topics you would like to hear more about
from the eBeam Initiative community in 2016. Please select all
that apply.

Multi-beam for mask writ 81.7%

Multi-beam for inspection—— 51.7%

Complementary eBeam lithography (CEBIE) e 45.0%
Inspection for complex maSkSI— 43.3%
Complex mask creationi.  38.3%
Model-based mask data prep (MB-MDR)mmmme 38.3%
Mask hotspot solutionSE_. 26.7%
EUV I 25.0%
Dose modulatiomumm. 23.3%
Mask defect classification and dispositioningmsssss 20.0% N=60
GPU-based mask or wafer applicationsSimmmms 16.7%
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® Beam
The Mask Maker Survey 2015

A Members requestedteBeanrl ni t i ati ve t o 0
the SEMATECH survey had served through 2013

A Thanks to Matt Malloy, SUNY Poly SEMATECH, for his advice
A This survey did not replicate the past ones

A Thankyou to the 8 participating mask makers:

A AMTC, DNP, GLOBALFOUNDRIES (IBM)PHEGAIGS
Samsung, SMIC, Toppan
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Masks per Mask Set Continue to Grow @ Beam
Long term 13% per ground rule
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_ @ Beam
TAT Increases at Smaller Geometries
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Average mask write time (hours)
Longest mask write time (hours)

Average data file desingle mask layer
(Gbytep

Largestlata file size for single mask layer
(Gbytep

Median # of mask defects <0.5um at 4(
production logic nodes & below

% of 40nm gelow production masks
rewritten

Firstrepairsuccess rate production masks

Slowestesist used for producii@i¢m )

Max relative doassigned to shots
(1=nominal)
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