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Challenges in overlay control
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Traditional overlay feedback correction
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Traditional overlay relative correction

Grid error 4" Iay?r
A 2nd layer
1%t layer 31 layer Large correction
‘ / value Contact
Nunknown Error accumulation A
T TDifﬁcuIt to correct
0 > Implant/Well

Active

Overlay error is apparently small, but amount of

correction value is large and difficult to optimize

IWAPS 2022 6



Outline

B Solution of ideal grid correction
¢ Absolute measurement method

¢ $#7p Litho Booster (LB)
o

IWAPS 2022



Challenges in correcting scanner grid error
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Advantages of ideal grid correction
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Standalone alignment metrology system : Litho Booster
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Correction of Litho

Reference wafer method
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LB wafer stage with backside metrology system

Backside metrology
system
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High Accuracy Imaging Sensor: iFIA

- Newly developed high accuracy imaging optics
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Solution for bonding wafer overlay
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Performance data

B Alignment accuracy improvement using absolute grid
B Absolute coordinate stability

B Absolute grid measurement for bonding wafer
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Alighment accuracy improvement using absolute grid

Evaluation method

1. Adjust Litho Booster grid by absolute grid
2. Measured reference wafer grid error
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X3sigma: 1.3 nm, Y3sigma: 1.2 nm

Alignment accuracy can be improved by 1.3 nm
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Shot shape measurement accuracy improvement

Average shot shape
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Shot shape measurement accuracy improvement
Scan / winding dependance shot shape
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Absolute coordinate stability

Reference wafer method Absolute grid method
chucking error Free from reference wafer induced-
reference wafer grid error errors
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Absolute grid measurement for bonding wafer
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Overlay Simulation for bonding wafer
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Productivity Simulation for bonding wafer
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Outline

B Tool to tool Grid control method of LB (Zeroing)
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Grid control by Zeroing system

BB match to reference LB with reference wafer

Exposure tool

Reference wafers used
to control absolute grid
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Periodical gird correction

grid adjustment In Production
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Wafer Error Correction (WEC)

B Purpose

€ Cancel wafer fabrication error
» Grid management with multiple reference wafers.
» Keeping previous grid in case of changing wafer to new one.

& Difference from standard reference wafer
w/o WEC with WEC

#1 wafer
(standard
: Adi : WEC

. | | = 'f?
Multiple reference wafers can be used as the reference wafer with WEC {2
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Zeroing Correction simulation
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Zeroing can keep grid stable

Zeroing can back LB grid to original correctly after modification
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Conclusions

- Ideal scanner’s absolute grid correction using a
standalone alignment metrology system has
been proposed.

« Accuracy and stability of absolute grid was
demonstrated.

« Accuracy of alignment improvement: 3sigma
1.3 nm

 Absolute grid stability: < 0.20 nm.

« Absolute grid for LB can be controlled by
Zeroing.

IWAPS 2022 29






