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~215 substrates. Six manufacturers, 3 materials (ome none-6025
formats)

 Recent LITH-141 project (2003): flatness, roughness, defectivity, ML
reflectivity on ~50 blanks. Five manufacturers, 4 materials, all 6025
format.

1997
« Thermal expansion identified as issue at VNL

* Pilot program begun with early ISMT participation: buy LTEM
materials in 6025 format.

2004
« SEMI standards adopted for substrates (P-37) and blanks (P-38)
* 6 suppliers have produced standard-format LTEM substrates

e 2-3 sueeliers offer ML-coated substrates Sreticle blanksz
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Conclusion: Roughness, flatness and CTE capability have been demonstrated
within 1.5X of specification and making progress, and metrology exists. Defect

reduction is still the most important concern.
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[] Substrates (uncoated, 90nm sensitivity)
Bl Blanks (ML-coated, 120nm sensitivity)
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e One manufacturer now offers ML-coated blanks at defect levels
comparable to best substrates offered earlier

 Considerable improvement in defect levels and inspection sensitivity
still needed to meet SEMI P-38 specification. Benchmarking optical tools
against new actinic tool at LBNL will provide valuable feedback.
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00nm
b) Typical Mo/Si ML film stress will curve plate ~ 500nm
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Current SEMI approach to as-chucked flatness: A

*Electrostatic chuck will flatten low-order
Legendre modes; these modes now covered by
thickness spec

*Flatness spec will cover only high-order
Legendre modes.
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Risks still to be addressed
*Flattening may not be reproducible or predictable
due to trapped friction
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| Table 4 Flatness, Wedge and Surface Roughness [ ]
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[ Frontside Flatness, within Backside Flamess, within Low Order Thickness Variation (LOTT), Linits I
Flatness Quality Area Flatness Quality Area within Flatmess Quality Area (See Note 2.)

Aspnrfm‘ = (Edge fﬂﬁgﬁ!)

50 peak-to-valley 50 peak-to-valley 50 nm
NOTE 1: Agesats the spatial period of the flatness emvor.
NOTE 2: Evaluated after removing wedge angle.

Previous reports from LITH-111 and 141 projects have
concentrated on frontside flatness....
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Best from ‘99 to ‘02
New Results ‘03

Roughness
(nm RMS)

mC.,

Vendor Material

Extreme Ultraviolet Lithography




>
£
g
o
ol
=3
&
s
=
B
L
s
g
=}
o
€
e
=
w

2 R
O o I
= 1
© 1
L ® “
3 ® <0
S I
3 *
2 |
O % |
o !
1
1
1
¢« oq |
«L !
O g “
1
< "
1
1
. ®_ _____%______ « ____ _
h [
o o o '1.

') o ')

) o o

™ N —

(A-d wu)
adelINS Yoeg 1o ALOT




FROMNT surface BACK surface

8] 8]

Height (nm) @

Height (nm) @

10 120 140 u} 20 40 B =) 10G 120 140

=]
X (mm} % (i}

THICKMNESS profile

1225

822
. 80

E

E

615 =
B0
o7 40
20

a}

Height {(nm) ¢

u} 20 40 B a0 10 120 140 - S
e (mm} Extreme Ultraviolet Lithography




P-37 spec: 100urad = 15um P-V
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10-15 defects
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Thickness based on 5 samples through 2002, 15 samples in 2003 for which full data available.

Conclusion: Roughness, flatness, CTE, and wedge have been demonstrated within
1.5X of specification, but thickness/LOTV and defectivity need significant progress.




5SS, flatne:

« Still 30X from spec on defectivity, and inspection tools sensitive to
40-50nm spec levels not widespread: substantial improvement
needed

 Thickness is also 5X above spec; achieving combined flatness &
thickness & roughness also needs substantial improvement.
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