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Supplementary Figure 1. Scanning electron microscopy (SEM) images of gratings
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Supplementary Figure 1. SEM imaging results of grating structures. a SEM image of seven gratings with different orientation angles. The orientation angles of gratings #1–#7 are 0°, 90°, 0°, 90°, 135°, 30° and 45°, respectively. b Corresponding intensity profiles extracted along the green lines in (a). c Enlarged view of the region marked by the green dashed box in (a). d Intensity profile extracted along the green line in (c). The gratings were fabricated with a linewidth of 70 nm and a period of 150 nm.

Supplementary Figure 2. SEM images of the single-stripe and single-slit structures
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Supplementary Figure 2. SEM imaging results of single-stripe and single-slit structures. a The SEM image of three single-stripe structures with a linewidth of 50 nm. b Corresponding intensity profiles along the green lines in (a). c SEM image of three single-slit structures with a linewidth of 45 nm. d Corresponding intensity profiles extracted along the green lines in (c). e, f Magnified views of the regions indicated by the red dashed box in (a) and the green dashed box in (c), respectively. g Intensity profiles extracted along the red and green lines in (e) and (f), respectively. 

Supplementary Figure 3. SEM images of double-slit and triple-slit structures
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Supplementary Figure 3. SEM imaging results of the double-slit and triple-slit structures. a SEM image of three double-slit structures (top) and three triple-slit structures (bottom). Scale bar: 1 μm. b Corresponding intensity profiles extracted along the green lines across the three double-slit structures in (a). c Corresponding intensity profiles extracted along the green lines across the three triple-slit structures in (a). d, e Enlarged views of the regions marked by the red and green dashed boxes in (a), respectively. f Intensity profiles extracted along the red and green lines in (d) and (e), respectively. Each double-slit structure consists of two 120 nm wide slits separated by a 25 nm gap. Each triple-slit structure consists of two 120 nm wide outer slits and a 100 nm wide central slit, with a 25 nm gap between adjacent slits. 
Supplementary Figure 4. SEM image of the fabricated FOV test target
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Supplementary Figure 4. SEM image of the fabricated FOV test target. The test target has an overall dimension of 110 μm × 110 μm and contains grating patterns with varying orientations distributed uniformly across the field of view. The gratings have a linewidth of 85 nm and a period of 175 nm. Scale bar: 10 μm.
Supplementary Figure 5. Enlarged SEM images of the fabricated FOV test target
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Supplementary Figure 5. Enlarged SEM image of the FOV test target. a Enlarged SEM image of gratings #1-#4 near the center of the FOV test target shown in Supplementary Fig. 4. b Corresponding intensity profiles extracted along the green lines in (a). c Enlarged SEM image of gratings #5-#8 located at the periphery of the FOV test target. d Corresponding intensity profiles extracted along the blue lines in (c). e Further enlarged view of the region marked by the green dashed box in (a). f Intensity profile extracted along the green line in (e), confirming a grating linewidth of 85 nm and a period of 175 nm.
Supplementary Figure 6: Conventional microscope images of the FOV test target
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Supplementary Figure 6. Imaging results of the FOV test target obtained using a conventional microscope. a Optical image of the FOV test target acquired using a conventional optical microscope with an objective lens of NA=1.45 under 405 nm LED illumination. The test target has an overall dimension of 110 μm × 110 μm and contains grating patterns with varying orientations uniformly distributed across the entire field of view. Owing to the diffraction limit, the grating structures cannot be resolved by the conventional optical microscope. b Corresponding intensity profiles extracted along the green lines across gratings #1-#8 in (a). No distinct intensity modulation associated with the grating structures can be identified, indicating that the conventional optical microscope is unable to resolve the 85 nm wide gratings with a period of 175 nm over the entire 110 μm × 110 μm field of view.
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