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ULE® Glass Corning’s low expansion 
glass  ceramic

0.2 µµµµm

TEM micrographs

Single phase: no 
crystals

Crystalline phase 
and glass phase

®®

0.2 µµµµm
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Inclusion:

Defect:

3



at Corningat Corning

Inclusion Size (µm)
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Note: (1) LASER inspection is non-standard.

(2) Inclusions less than 1 µm not detected.
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Inclusion level being reduced (~2x)

Numbers are for visual inspection only
(Bulk Glass Data)
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Inclusions reduced regardless of 
inspection technique
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>95% of inclusions are gaseous

Optical micrograph ~ 200X
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Probability of internal inclusion showing up on 
glass surface (as a defect)*

Assumptions:
Spherical inclusions
Randomly located 
Does not account for undetected inclusions.  <1 um

Where: Nv = Inclusion density 

Dv = Diameter of spherical inclusion

A = Area exposed (203 cm2) 

vv vv

*Reference: Dehoff &Rhines, Quantitative Microscopy
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Front side 
only

Defect quality 
area

No defects > 0.76 mm

No defects > 50 nm 

(Approximately: 203 cm2)

Area ~ 203 cm2
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Assuming A = 203 cm 2

Small inclusions have a small chance of 
appearing on the surface
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ContinuedContinued

Quarter 1 EUV zone = 2 to 9%

Quarter 3 EUV zone = 1 to 2%

Conclusions:  Equation showing small chance of 
seeing defect.
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• Inspected bulk glass down to 1 µµµµm

• Inclusion level reduced ~ 2x

• Typical inclusion… gaseous

• Probability of surface defect low

• Quarter 1 EUV zone ~ 2 to 9%

• Quarter 3 EUV zone ~ 1 to 2%
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