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M easurement principle of Absolute PDI for calibration
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Absolute Point Diffraction I nterferometer Set-up
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« ABSPDI-L and ABSPDI-R are used to verify the
absol ute measurement accuracy.
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Absolute PDI fringe at EUV wavelength
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The contrast is good.

Nikon Canon ]



Experimental resultsby ABS-PDI  R(0™ and 1%)
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Right-configuration
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Experimental results by ABS-PDI  R(0™ and -1%)
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L eft configuration
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Repeatability of ABSPDI-L
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Zernike terms

Thetotal RM S value of the differ ences of two measurementson
ABSPDI-L iswithin 3mA(0.04nm at 13.5 wavelength) after fitting.

EUVA Nikon Canon o



Zernike coefficient diff (A

0.004
0.003
0.002
0.001

-0.001
-0.002
-0.003
-0.004
-0.005
-0.006

Repeatability of ABSPDI-R
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The repeatability of ABSPDI-R isalso within 3mA RM S after fitting.
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Hyperbolic error has been taken out
The repeatability of both PDI-and ,PDI-Rare within 3m A RMS after fitting.
The difference between PDI-L and PDI-R iswithin  0.033 A RM S.

(the errors are due to CCD tilt, grating tilt and diffraction, pinhole difference.).
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No need to consider the hyperbolic fringe effect. Systematic errors are

removed. Currently obtained difference between ABSPDI-L and ABSPDI-R is
within 0.019 A RM S (the main error source is considered due to the pinhole difference.)
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M odification of masks by using the same pinhole
to identify the effect from different pinholes at the absolute PDI
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Systematic errors at PDI-R(Gr PDI-R ABSR)
Systematic errorsat PDI-L(GI PDI-R ABSR)
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Summary

Calibrations are essential for high accuracy. The good
thing about the absolute PDI isthat all the systematic
errors, including geometric coma, CCD camera plane tilt,
grating tilt and grating coma can be simply calibrated all
at once by subtracting two measur ements.

Therearetwo waysto apply it. Oneisto carry out twice
measur ements, the other way isto save the difference
between theregular PDI and ABSPDI asreference and
subtract it in the further measurements.
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