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@ GenISys / SEM Metrology Solutions

InSPEC)|
SEM Image Analysis & Integrated SEM Metrology &
Metrology Software Inspection Upgrade Kit

— Easy-to-use software — Advanced solution upgrade kit

- Offline image metrology - Integrated tool for experts

— SEM tool external control —> True SEM metrology automation

—> Single chip and few sites —> Multiple chips and many sites
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&~ Genlsys SEM Metrology Solutions

OLHMENAAINEE External SEM Control Integrated Automation

for SEM Metrology

Metrology and Image Metrology
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ProSEM

I'*.:‘I
- -
‘-. gy
. D

e s w w

4 BEAMeeting Munich 2026 3




| /
@ GenISys / Overview OS Support

e Release 3.5

 Windows: 10 or 11, 64-bit
e Redhat/Centos Linux: 7 or 8, 64-bit
e Ubuntu Linux: 18.04 or 20.04, 64-bit

e Release 3.6

* Windows: 10 or 11, 64-bit
e Redhat/Centos Linux: 7,8 or9, 64-bit
e Ubuntu Linux: 20.04, 22.04, or 24.04, 64-bit

e Release 3.7 New from version 3.7

* Windows: 11, 64-bit * Win 10 not officially supported

e Support for Redhat 7 stopped
e Support for Ubuntu 20 stopped

e Redhat/Centos Linux: 8 or 9, 64-bit
 Ubuntu Linux: 22.04 or 24.04, 64-bit
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& JCILoYs ProSEM Overview News

* ProSEM 3.5

* Noise reduction filter

* Pixel calibration based on array vectors

* “Find-Modified” for rotated and scaled features (Advanced)
e Edge roughness for fitted 2D Shapes (Advanced)

* ProSEM 3.6

e Edge Roughness and PSD plots for groups

e User control for template matching (Advanced)

* Tilt projection correction of measurements (Advanced)
e Feature type “Rounded Rectangles” (Advanced)
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Improved pixel calibration with arrays

 Pixel size calibration with gratings is extended
* Using array vectors now possible as well
* Array results reported with vector in polar coordinates

- Improve the image calibration also by arrays
— Use layout or device data

Advanced Pixel Size Calibration
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H__Array_Hex | Group_1 | Summary

Array Vector [nm] : Col X = 452.9 Col Y = -2.7 Row X = 218.4 Row Y
Polar Array Vector[nm/deg] : Col Length = 452.9 Col Angle = 359.65 Row Length = 447.1 Row Angle
Jitter[mm] —roT =14 ROW =14 Radial =178

Major Axis Direction[deg] : Mean = 0.00 Min = 0.00 Max = 0.00 StdDev
Major Diameter[nm] : Mean = 255.9 Min = 254.4 Max = 257.6 StdDev
Minor Diameter[nm] : Mean = 255.9 Min = 254.4 Max = 257.6 StdDewv
Aspect Ratio : Mean = 1.000 Min = 1.000 Max = 1.000 StdDev
Fitted Area[nm~2] : Mean = 51418.9 Min = 50829.7 Max = 52118.9 StdDev
BBox Width[nm] : Mean = 261.2 Min = 258.7 Max = 263.8 StdDev
BBox Height [nm] : Mean = 251.7 Min = 248.9 Max = 253.4 StdDev
Area[nm~2] : Mean = 51417.4 Min = 50828.2 Max = 52118.5 StdDev
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- © Pixel size

1.562 nm/px
(O From Image Metadata
~ O Explicit Pixel Size 1.562 nm/px

. @ From Current 452.932 [ nm

Apply Pixel Size to Project...
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Advancing the Standard

Advanced algorithm for Find-Modified

* Measures modified shapes: with rotation and/ or scaling

—> Advanced functionality for automatic metrology of numerous features

Y,

Excellent tool for meta optics, 2D/ meta materials etc.
Automated detection and measurement of all related features
User can define type and range of modification

Available in separate panel (for Advanced Package and higher)

Measure Rotated or Scaled Features

* © Find Multiple

. B Find Modified

Find modified
Scale
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Feature Type “Rounded Rectangles”

Fitted rectangles including corner rounding

@ Feature Detection

. eatre Tpe [RomdSI R 7
* Measures corner radius mean and standard deviation I

* Fits rectangle sides and 4 corners

* Individual results accessible via script 2”.5

* Available in Advanced package or higher e S

- Improves fitting being closer to SEM contour
- Provides important results for process parameters

J__Rectangles_or_Shapes | Live Measurement ‘

Center X[nm] : 1183.474 i
Center Y[nm] : 1343.432
Rotation[deqg] : 0.46
Width (short side) [nm] : 86.178
Height (long side) [nm] . 486.417

Fitted -RAreal[nm~2] :41016.659
Corner Radius Mean[nm] : 32.345
Corner Radius StdDev[nm] : 2.071
BBox—Widthr{nm} —95-179
BBox Height[nm] : 488.850

Area[nm~2] : 41020.078
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e Feature Detection and Measurements

e Improved import of color images

* Faster re-calculation after change of pixel size

* Advanced Package: Image pixel down-sampling
e Additional Python method for PSD data export
prosem.genisys-embh.com/scripts-reference.html

e SEM Tool Control

* New SEM control mode: navigation
* New SEM control mode: semi-automatic imaging

R R S R RN

NEW Release ProSEM 3.7

- O Explicit Pixel Size 3.12500 nm/px

- OFromCD 179662  nm

Apply to Project...

DownSampling

- Owidth 1280
- OHeight 1024

O Ratio 1 : Only images with at least
O Min. Width -1
() Min. Height -1
Apply to Project Default for new images

Start Job

3.12500 nm/px

Col

Automated image acquisition

Automated-image acquisition
Semi-automatic mode

Navigation mode
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Roadmap of ProSEM 4.0

 New major release with gt QML user interface

* Optimized workflow and usability

* New added technology: advanced contour detection and layout comparison
* Make some metrology features of INSPEC available in simplified way
* Improve flexibility and functionality

- Planned for Mid 2027
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- GenISys / | ' INSPEC 2.4 and 3.0

Release 2.4 with a lot of new features

* Usability, especially for SEM mode; multi-detector support (some vendors) InSPEC
* Data structure/ file handling and runtime performance (multi-threading)

e Layout matching and comparison

e Auto-focus (InNSPEC and SEM) and setup of focus map

* Image de-noising

e Improved contour detection
* Complex jobs: array/ duplicate, import lists, follow geometry
* Measurements based on new contour detection

Release 3.0 planned for early 2027

e GUI project with final common framework
e Developed in parallel to release 2.5 (Nov 2026)
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Existing contour detection New “GCD” contour detection

First/ raw contour based on cartesian ROl First/ raw contour based on proprietary CNN

No ROl and not limited to cartesian approach

Employs XY image pixel line scans

Only 2 edges/ one shape per ROl Extracts ALL contours in image or region

Supports all open shapes (filtered out by default)

No general open shapes possible
Fine detection relative to raw contour e Same fine detection relative to raw contour

—> Final fitting and metrology —> Final fitting and metrology
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Current and future key topics

InNSPEC

* Measurements based on new contour detection

* Advanced SEM scan strategies

* Also: charging and sensitive samples

* More data exporting: selection and plotting

e Advanced automation...

* More integration with BEAMER

e Create complex jobs: templates, advanced arrays, ...
* Full contour metrology, including bias handling etc.
* Improved image-layout matching

Metrology for curvi-linear/ arbitrary shapes

e Advanced comparison to layout and other reference
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Thank Youl!

help@genisys-gmbh.com

LABJ TRACER

InSPEC

Headquarters

GenlISys GmbH

Inselkammerstr. 5

D-82008 Unterhaching (Munich)
GERMANY

+49 (0)89 954 5364 0

+49 (0)89 954 5364 99
P< info@genisys-gmbh.com

USA Office
GenlSys Inc.

P.O. Box 410956
San Francisco, CA
94141-0956

USA

+1 (408) 353 3951
D4 usa@genisys-gmbh.com

Japan / Asia Pacific Office
GenlSys K.K.

German Industry Park

1-18-2 Hakusan Midori-ku
Yokohama 226-0006

JAPAN

+81 (45) 530 3306

+81 (45) 532 6933
P4 apsales@genisys-gmbh.com
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