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EUV LITHOGRAPHY

Strong decrease in critical dimension on chips, with new 
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VACUUM

Vacuum is a space devoid of matter and at zero pressure [Wikipedia]

In practice a space at zero pressure and matter is not achievable

10-12 mbar still contains 105 molecules per cm3

10-6 mbar will result in 1 mono layer growth per second

Vacuum has many applications

In “big science” starting at high vacuum

CERN and on the moon

SEM

Fluorescent light 
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EUV optics lifetime, Radiation damage, contamination, and oxidation; M van Kampen (ASML); PXRNM workshop 2016
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CONTAMINATION GROWTH



INSPECTION EQUIPMENT; EXAMPLE OF CONTAMINATION
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(Wikipedia)

Contamination Control in the Electron Microscopy Supply Chain; Rients de Groot. (Thermo Fisher scientific); VCCN mini symposium 7 nov 2018
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EXAMPLE : EBL2

EBL2 is a research facility at TNO to 

facilitate EUV related contamination 

research by exposing samples and 

reticles to EUV radiation

For this an ultra clean vacuum 

system and particle “free” system is 

mandatory
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CONTAMINATION BUDGET

Systems approach

Contamination budget

The right level at the right location

Sample route through EBL2
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Sauser, Brian & Gove, Ryan & Forbes, Eric & Ramirez-Marquez, Jose. (2010). Integration maturity metrics: Development of an integration readiness level. Information 

Knowledge Systems Management. 9. 17-46. 



EBL2
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EBL2
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samples



EBL2
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ISO 4 ISO 1



EBL2
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EBL2
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EBL2 VACUUM

Ultra-clean vacuum, the right level at the right location

Load 

lock

Vacuum 

handler

P&CL

Storage

Exposure 

chamber

<10-6

mbar

<10-7

mbar

<10-7

mbar

<10-8

mbar

<2×10-10

mbar
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Grade 1 cleaning,(additional 

requirements on used materials)



MANUFACTURING

Used materials and design must allow cleaning

Resistant for wet chemical cleaning

Resistant for required temperatures

Surfaces must be reachable

Machining equipment must be clean

Use of correct lubrication and cooling fluids

Dedicated tools for clean products, no cross use of tools allowed

During assembly prevent contamination of product

clear instruction of staff
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PRODUCTION / DESIGN EXAMPLES

Sample handling in exposure chamber EBL2

Strong limitation on allowed materials

Parts must be able to be cleaned
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VALIDATION CLEANLINESS; 

OUTGAS MEASUREMENT;
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VALIDATE OUTGASSING
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GUIDELINE 12
PRODUCT CLEANLINESS WITH RESPECT TO PARTICLES AND CHEMICALS
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Released by the VCCN on October 14th 2021

Joined effort by OEM and suppliers

Using ISO standards and not internal/ companies standards
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INDEX OF GUIDELINE 12



CONCLUSION

The need for cleaner and cleaner products will increase in the future

To control cost, understanding the impact of a cleanliness requirement is needed from both the end 

user and the supplier

This understanding should result in “the right level at the right location”
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