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Novel Method for Measuring Non-Orthogonality of Interferometer System
in Step and Scan Lithographic Tool
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Abstract A novel method for measuring the non-orthogonality of the interferometer system in a step and scan
lithographic tool is presented. First a linear module among the non-orthogonal factor, scaling factor and process
related system error has been developed. By real lithographic process the alignment marks are transferred to the
wafer, and after development the positions of marks are read out by optic alignment system in the same lithographic
tool. The measurement data are used to calculate the non-orthogonal factor and scaling factor of the interferometer
by the linear model according to the least square principle. Experimental results show that by this method with the
same wafer in different rotation, the measurement repeatability of the non-orthogonal factor is better than
0.01 prad, and the measurement repeatability of the y to x scaling factor is better than 0. 7X107°, With different
wafer in the same condition, the measurement reproducibility of the non-orthogonal factor is better than 0. 012 prad,
and the measurement reproducibility of the y to x scaling factor is better than 0.6X107¢,
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Fig. 1 Structure of interferometer measurement system

in a step and scan lithographic tool
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marks on a wafer
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Table 1 Measurement results when the initial non-orthogonal factor was 0 and the initial y to x scaling was 1

AO /prad AS,. /(X107%) AM Ay /prad AX /pm AY /pm
0° —7.212 3.111 0.008 —6.966 11,231 5.025
90° —7.194 2. 810 0.010 —6.932 10. 180 4, 828
180° —7.213 3.714 0. 009 —6.295 10. 015 5.107
270° —7.202 2.972 0.015 —7.027 11, 467 5.083
Mean value —7.20525 3.15180 0.01050 —6. 80500 10. 72325 5.01075
c 0. 00900 0. 39450 0.00311 0.34226 0. 73205 0.12660
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Table 2 Measurement results when the average non-orthogonal factor and y to x scaling in Table 1 were used as initial values

AO /prad AS,. /(X107%) AM Ay /prad AX /pm AY /pm
0° —0. 061 1. 048 0. 008 —5.835 9.527 6.033
90° —0.084 1. 901 0.011 —7.012 10. 130 5.241
180° —0.067 2. 337 0.013 —6.502 11.011 5.568
270° —0.075 2.581 0.017 —6. 883 10. 628 6.001
Mean value —0.07175 1. 96680 0.01050 —6.55800 10. 32400 5.71075
o 0.00998 0. 67400 0.00311 0.52840 0. 64219 0.37821
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Table 3 Calculation results for four different wafers with the same initial values

AO /prad AS,, /(X107%) AM Ap /prad AX /pm AY /pm
Wafer 1 —0.084 2. 667 0.010 —6.835 11.123 9.075
Wafer 2 —0.062 1. 297 0.024 —7.712 12.575 9.196
Wafer 3 —0.077 1.628 0.008 —8.502 11. 202 8.501
Wafer 4 —0.089 2.131 0.027 —3.998 10. 997 8.322
Mean value —0. 07800 1. 93080 0.01730 —7.26180 11.47430 8.77350
c 0.01175 0. 59874 0.00964 1. 08322 0.73867 0.42721
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