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Abstract

Corning Incorporated is tailoring properties of ULE®Glass in order to meet the EUVL customer needs for mask substrates as well as optics.
Improvements in ULE have been made in the areas of reduced inclusion levels [1], modeling predictions [2,3], reduced striae, and improved
metrology capabilities [4]. Other properties inherent to ULE Glass that are conducive to optical applications include its thermal hysteresis [5,6],

delayed elasticity [7,8], and temporal stability [9].

Inclusions

SEMI Draft 3148 currently require zero defects > 50 nm in size.
Inclusions are not considered defects unless they manifest themselves
on the surface of the substrate material. Predictions based on size and
number of defects suggest only 1 defect expected in 300 substrates if
the substrates were randomly selected. The observed inclusions were
gaseous. The current technique is not capable of observing inclusions
less than 1 pm in size.

Surface Defect Predictions...

Predictions
1 Defect in 300 Substrates

Inclusion density
0.002 inc/cm?®

Striae

Standard parts
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Developed Metrology
Microprobe

The microprobe technique has been
refined to readily allow comp-
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Homogeneity

Measurement

The inherent properties of ULE enable the non-destructive
assessment of CTE homogeneity over any part.

Mask Substrates

Glass is readily available today that meets SEMI Draft 3148 class
A specifications for CTE homogeneity which is +5ppb/K.

Optics

Although no homogeneity specification exists at the moment,
improvements will likely be needed.

CTE Accuracy and Control

The current process is flexible and readily allows for targeting
specific zero cross-over temperatures.

For Absolute CTE Measurements See:
4688-54: Vivek Badami and Michael Linder
Ability to Polish

Optics and photomask substrates
require HSFR values to less than

HSFR achievable to ~ 1A rms.
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few ppb/°C.This technique allows
evaluation of CTE variations on a micron scale!

Polariscope
A polariscope was also used to evaluate striae within ULE Glass. Several
metrology means are available for ready characterization of striae.
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Development Program
The development program underway at Corning Incorporated is
designed to:
« Further reduce striae
« Improve CTE accuracy to < 1ppb/K
« Improve CTE precision in 100 mm glass
from +0.4 ppb/K to +0.1 ppb/K
« Improve glass 3-D homogeneity
« Reduce birefringence levels
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