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Detection of periodic microstructure defect based on
optical Fourier transform
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Abstract: In order to achieve defect detection of periodic microstructure in a large field of view, a
defect detection method based on optical Fourier transform was proposed and relevant experimental
system was established. Firstly, the periodic microstructure imaging was subject to two-dimensional
fast Fourier transform for deriving spatial frequency spectrum of periodic microstructure. Then, a
spot among first-order diffraction spots was chosen to be processed by fast Fourier transform for
obtaining the amplitude histogram. According to the mutation location in the amplitude histogram,
defect positions were determined. The deviation of defects was proportional to the intensity of the
amplitude mutations. The experimental result shows that the system can provide a measurement field
of view of 1.5 mm X 1.5 mm and the measurement resolution over 0. 5 pm, improving the detection
field greatly on the premise of an adequate resolution. The proposed method enables fast, efficient and
convenient defect detection of periodic microstructure in a large field of view.
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Fig. 1 Principle diagram of periodic microstructure defect

detection system based on Fourier transform
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Fig. 2 Local image of measured samples under 400 X
optical microscope
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Tab.1 Peak value in each region
1151 1 2 3 1 5 6 7 8 9 10
1 6.55 5. 60 5.28 4.95 4.73 4. 54 4. 38 4.24 4. 13 4,07
2 5.63 4. 80 4. 47 4.15 3.93 3.74 3.58 3.43 3.33 3.07
3 5.26 4.46 4.11 3.81 3.58 3.31 3.15 3.07 3.00 2.92
4 4. 97 4.16 3.75 3.48 3.24 3.05 2. 86 2.71 2.69 2. 60
5 4.72 3.90 3.52 3.21 3.03 2.81 2.62 2.50 2.41 2.26
6 4.43 3.72 3.33 3.04 2.76 2.53 2.43 2. 20 2.18 2.05
7 4.30 3.58 3.15 2.90 2.58 2.42 2.21 2.14 2.13 1.98
8 4.19 3.46 3.02 2.72 2.45 2.29 2.12 1. 98 1. 88 1.75
9 4.14 3.44 3.00 2.52 2.43 2.31 2.23 1. 88 1.75 1. 65
10 3.41 3.53 2.67 2.41 2. 64 2.46 2.08 1. 87 1.77 2.76
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Fig. 10 Beam after collimating and expanding
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Tab. 3 Average of peak values in different regions
1191 1 2 3 4 5 6 7 8 9 10
1 57.1 59.0 59. 8 64.9 62.8 63.7 64.3 48.0 51.6 63.8
2 62.7 68.8 66.6 67.3 67.7 66.2 65.4 64.0 60.9 66. 6
3 53. 4 61.6 64.6 66.2 64.6 65.0 64.9 60.7 59.0 66.1
4 41.2 54.6 56.1 51.3 53.4 49.7 54.4 45.8 43.8 48.2
5 49. 4 59.0 58.9 58.2 58.2 57.9 57.1 56.9 52.0 56. 8
6 58. 2 56.9 59.2 60.8 56.1 57.0 57.4 54.2 50.8 62. 4
7 43.3 56.9 54.6 53.1 53.6 53.2 52.7 48.1 45.7 45. 2
8 30.7 40.8 40.3 35.9 38.8 38.3 36.3 35.9 35.0 36.1
9 31.2 36.2 35.5 35.3 34.7 34.7 34.3 33.8 32.9 37.7
10 36.7 37.7 38.7 40. 1 35.1 39.2 21.7 38.1 38.5 41.8

T A B -2 33.1
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Fig. 18 Position of measured samples in CCD fields
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