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Measurement methodology for the alignment accuracy of wafer stepper
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ABSTRACT

To meet the process requiremént of semiconductor device manufacturing, it is necessary
to improve the alignment accuracy in exposure equipments. We developed the excimer laser
stepper and will describe the methodology for alignment measurement and experimental results.
Our wafer alignment system consists of off-axis optics, TTL (Through The Lens) optics and
high precision stage. Off-axis alignment ulilizes the image processing and/or diffraction from
the align marks of off-centered chip area. On the other hand, TTL alignmeni can be used
for the die-by-die alignment using dual beam interferometry. When only off-axis alignment
was used, the experimental alignment error({m|+3¢) was 0.26-0.29um, and will be reduced
down to 0.15 pm by adding TTL alignment.
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Fig.1 Overall picture of the developed excimer
laser stepper

(a) KrF laser, (b) illumination optics, (¢)
projection optics, (d) off-axis optics, (e)
TTL optics, (f) focus/level optics, (g)
reticle stage, (h) wafer stage, (i) system
frame
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Fig. 3 The schematics of off-axis alignment
optics

Fig. 4 The microscope image of off-axis image
processing (1 pixel=0. 24m)
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Fig. 8 The layout of main and vernier scales for
alignment measurement
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Table 2. Analysis of alignment data (unit: gzm)

direction | m 3¢ ||m] +32]| residual error
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y -0.110 | 0.182 0.292 0.127
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