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COPYRIGHT
© 2003, ASML Holding N.V. (or affiliate companies). All rights reserved.

This documentation is subject to change without notice and contains confidential and proprietary
information of ASML Holding N.V. or affiliate companies ("ASML").

This documentation is for the intended purpose only and for the use of the intended recipient only.
Please retain control of this documentation. It is not to be forwarded or distributed. Any
unauthorized review, copying, use, disclosure or distribution is strictly prohibited. The material
herein is provided “"as-is" and ASML makes no warranty of any kind with regard to this material.
ASML shall not be liable for errors and omissions contained herein.

Trademarks

ASML, ASM Lithography, TWINSCAN, MASKRIGGER, MASKWEAVER, LITHOCRUISER,
ATHENA, QUASAR, IRIS, MICRALIGN, PAS 5500, PAS 5000, 3DAlign, 2DStitching, 3DMetrology,
and the ASML logo are trademarks of ASML Holding N.V. or affiliate companies. The trademarks
may be used either alone or in combination with a further product designation.

Starlith and Aerial are trademarks of Carl Zeiss.

Nothing in this documentation is intended to make representations with regard to whether any
trademark is registered or to suggest that any sign other than those mentioned should not be
considered to be a trademark of ASML or of any third party.
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Goal

o Show the ASML basic mark types
o Explain their usage
o Show the ASML segmented marks
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Contents

o Review alignment TIS, AAand TTL

o Basic mark types
o TIS
. PM
« XPA
. SPM
« XPA-scribelane marks
o Segmentations
o Special marks
o Summary and Glossary of terms
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Reticle Alignment on AT systems

Reticle + Blue TIS mark
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Wafer Alignment on AT systems

AT-T:

AAS

Wafer
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Alignment on TTL systems

Reticle alignment Wafer alignment with TTL,
OA also possible.
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Basic mark types

e There are several ASML basic types:
. Transmission Image Sensor mark (TIS)
. Primary Mark (PM)
. eXtended Pattern Area mark (XPA)
. Scribelane Primary Mark (SPM)
« XPA scribelane marks
. Segmented versions
. Small SPM (SSPM)
. Versatile SPM (VSPM)
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Transmission Image Sensor mark

» Used for reticle alignment

« Xand Y gratings

* Also gives Z-position
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Reticle mark (RM)

X8.8 Y8.0

Y8.8

X8.0

Reticle Alignment Mark (K1, K2) for TTL systems
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Primary Mark

X8.0 Y8.8

*Primary Mark, PM

«Capture range 88 micrometer

X and Y gratings

Y8.0 X8.8

*Suitable for optical pre-alignment
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Capture range 88 micrometer
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eXtended Pattern Area mark
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-eXtended Pattern Area (XPA)
«Capture range 88 micrometer
X and Y gratings

*Suitable for optical pre-
alignment
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Sribelane Primary Mark
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SPM-X

*Scribelane Primary Mark, SPM

«Capture range 88 micrometer
(Small scan possible)

*SPM-X: X-grating only
*SPM-Y: Y grating only




XPA scribelane marks

XPA-X |
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*Scribelane XPA mark

«Capture range 8 micrometer

«XPA-X: X-grating only
*XPA-Y: Y grating only




Segmented marks
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Doubling the frequency
=>
doubling the diffraction angle

(sinaa=ni/d)

This way we can enhance
the intensity for certain angles
= for certain orders.
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Standard ASML segmented marks

0 um 8 um 16 um
Standard
] AH32
B B AH53
H B B AH74
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Short SPM and Versatile SPM
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8.0 AH53 8.8 AH53 SPM-X AH53
8.0 AH32 8.0 AH53 8.0 AH74 8.8 AH32 VSPM-X
8.0 AH53 8.8 AH53 | SSPM-X AH53
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