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Webinar Summary

1. Introduction. Overall principles
2. Flattening: surface and interline
3. Image Reconstruction
4. Images representation

5. Image Analysis
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How AFM Images are Acquired?







How AFM Images are Acquired?
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Y, um

What Does AFM Image Mean
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Flattening
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Surface Slope
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Surface Slope
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Slope Subtraction
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2-nd Order Subtraction
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Interline Jumps
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Y, um

Interline Jumps
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Y, um

Linear Fitting
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Y, um

High Objects on Flat Substrate
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High Objects on Flat Substrate

2,0

Z,um
1,0

0

¥, um

Z,um
1,0

0,5

0

0 10 20 30 40 50
X, um

NT-MDT

Spectrum Instruments



Y, um

Too High Order
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Too High Order
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Fit Lines by Area

Output Image | Difference
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Numerous Objects
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Fit Lines by Histogram
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Facet Leveling
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Leveling Module GUI (Leveling->Leveling)
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Image Reconstruction
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Deconvolution
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Deconvolution

P.M.Williams, K.M.Shakesheff et al. - "Blind reconstruction of scanning probe image data". // J. Vac. Sci.
Technol. B 14 (2) p. 1557-1562 (1996).
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Deconvolution
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Deconvolution

£ Deconwvolution

This module deconvolving with tip profile
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GTransform™

(Genuine Transformation)

NT-MDT
Spectrum Instruments



Parachuting effect in tapping mode AFM
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Ref.: T. Ando, “Control Techniquesin High-Speed Atomic Force Microscopy,” ACC: 3194-3200, 2008
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Parachuting
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GTransform™ for Topography
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GTransform™ for Phase channel
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AFM Images
Representation
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Main Principle
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Coloration Modes: Min-Max
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Coloration Modes: Auto
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Palette Editor

A Palette Edit v.1.4.1

File Edit
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Texture Overlay
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3D
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Data Analysis
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Statistical Analysis
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Roughness 3D Statistics

£ Roughness 3D

e EBS Y C+BE T & | ASME B46.1 3D parameters | IS0 3D parameters | Standard statistics

Statistic Parameters ﬁ Settings

Mx*My, Amount of sampling 65535
As, Sampling area 56, 249 um™®um

Height parameters

5q, Rootmean sguare height of the surface 14,610 nm
Sa, Arithmetical mean height of the surface 11,730 nm
Sku, Kurtosis of height distribution 3.203

Ssk, Skewness of height distribution -0.643

52, Maximum height of the surface 103.251 nm
510z, Ten point height 101.439 nm
Sp, Maximum peak height 38,355 nm
Sv, Maximum valley depth 69,896 nm

Spatial parameters

Sds, Density of summits of the surface 17.031 1fum™*um
S=c, Mean Summit Curvature 3.519 1fum
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Stdi, Texture direction index of the surface 0.880

Srw, Radial wavelength 7.525 um

Srwi, Radial wavelength index 0,165
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" Sdab, Ar t gl 0.233
Histogram | Peak distribution 52?\ ,me:dr::éﬁ aTeEaan saere sthe 56. 249 um®um
N .
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Bearing Analysis

i2 Bearing Analysis
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https://www.michmet.com/3d s functional parameters.htm
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Nanoroughness parameters
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Image should be correctly prepared for analysis

Ay Simple statistics
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Amount of sampling 65536
Sampling area 56,249 um®um
Mean 4,327 um
Min 3.784um
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Statistical models are applicable to single-mode distributions

A\ Simple statistics
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,é, Simple statistics

Y EXIEEYE:

Statistical Analysis by Area

Statistic parameters
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Amount of sampling 9016
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Upper Quartile 15,131 nm

Histogram | peak distribution
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Particle Analysis
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How many particles?
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Threshold
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Grain analysis. Threshold method.
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Pores

Grain analysis. Threshold method. |
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Grain analysis. Threshold method.

Threshold
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Advanced Watershed

Grains | Grain boundaries
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Summary

1. Try different approaches

2. Use a priori information (flat substrate should be flat)
3. Save Trace and Retrace channels for GTransform™

4. Image should be informative

5. Don’t use analysis methods blindly. This can affect your
scientific reputation
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Find out more at www.ntmdt-si.com
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