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 Core ProSEM features at glance:

• Seamless integration of SEM images

• Metrology on standard CMOS, complex & arbitrary shapes

• Robust automatic edge detection & find similar

• Quick batch processing and custom recipe creation

• Easy data handling and export (csv, gds)

• Python scripting support & more..

 Extended ProSEM functionality:

• Layout integration & Metrology

• Line Edge analysis for 2D shapes

• Find modified shapes

• Pixel size calibration from 2D pitch

• Digital interface for SEM automation 

BEAMeeting Stuttgart 2024

ProSEM – easy and flexible
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Applications
Photonic Crystals Optoelectronics

Metasurfaces

A. Guskov, Nanomaterials 12(11):1854, 2022
Fraunhofer IOF

L. W. Li et al., Applied Optics, 7(62), 2023 
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Applications
Photonic Crystals Optoelectronics

Metasurfaces

Calvin G. et al.,  AMD ICMI 2003 

A. Guskov, Nanomaterials 12(11):1854, 2022
Fraunhofer IOF

L. W. Li et al., Applied Optics, 7(62), 2023 

Nanolithography 

Gan Z et al., Light Sci Appl 11, 89 
(2022)
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ProSEM Application Use Cases 

❑ Nanostructure image analysis

❑ Corner rounding analysis

❑ Line Edge Roughness

❑ Side-wall analysis

❑ Layout-based metrology
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Nanostructure image analysis
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Nanostructure image analysis
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Nanostructure image analysis

Find-modified: Isotropically scaled or 
rotated features
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Nanostructure image analysis
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Nanostructure image analysis
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Nanostructure image analysis
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Corner Rounding
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Corner Rounding



Advancing the Standard

14BEAMeeting Stuttgart 2024

Corner Rounding



Advancing the Standard

15BEAMeeting Stuttgart 2024

Corner Rounding
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Corner Rounding

Feature Fit Quality: Describes how well the chosen shape fits the measured edge points
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Corner Rounding



Advancing the Standard

18BEAMeeting Stuttgart 2024

Corner Rounding
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Corner Rounding

Bounding Box: Uses the outer bounds of the measured feature, along the image axis 

Measurement slices

Group Summary
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Line Edge Roughness
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Line Edge Roughness
Advanced LER and PSD

• LER (left/ right) and LWR reported per line

• Standard deviation (3-σ) from linear fit

• Power Spectral Density plot (PSD), white noise corrected

• Correlation length (ξ) and roughness exponent (α)

• PSD display and easy .csv export 
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Line Edge Roughness
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Line Edge Roughness
LER group average 
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2D Line Edge Roughness
Edge roughness analysis for 2D shapes

• LER extended to fitted 2D features                            

• Circles, ellipses, rectangle, and triangles

• Standard deviation (3-σ) relative to fitted shape

• PSD plot with fit corrected for white noise

• Deviations at corners are excluded

• Correlation length (ξ) and roughness exponent (α)
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Side-wall analysis

A

B
C
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Side-wall analysis

Single Edge Measurement

• Define Edge polarity 
(Rising/Falling)

• Set the Signal position to define 
the part of the feature

• Inner and outer side-wall widths



Advancing the Standard

29BEAMeeting Stuttgart 2024

Side-wall analysis

A

B

c

A
B
C
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Side-wall analysis
Batch processing & determination of side-wall symmetry

Symmetric Edges Asymmetric Edges
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Layout-based metrology
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Layout-based metrology
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Layout-based metrology
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Placement Analysis
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Summary

• Nanostructure image analysis

• Line Edge Roughness

• Side-wall analysis

• Layout-based metrology

Symmetric Edges
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Thank You!

Headquarters
GenISys GmbH 
Eschenstr. 66
D-82024 Taufkirchen (Munich)
GERMANY

 +49 (0)89 954 5364 0 

 +49 (0)89 954 5364 99

 info@genisys-gmbh.com

USA Office
GenISys Inc. 
P.O. Box 410956
San Francisco, CA
94141-0956
USA

 +1 (408) 353 3951 
 usa@genisys-gmbh.com

Japan / Asia Pacific Office
GenISys K.K. 
German Industry Park
1-18-2 Hakusan Midori-ku 
Yokohama 226-0006
JAPAN

 +81 (45) 530 3306 

 +81 (45) 532 6933

 apsales@genisys-gmbh.com

support@genisys-gmbh.com
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