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Force Distance Curves (FDC) & ; BAM

Contact Resonance (CR)
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Hurley, Killgore / Scanning Probe Microscopy in
Industrial Applications
First Ed., John Wiley & Sons

CR (,new") vs. FDC (,,established™)

CR advantages:

 Fast

« High lateral resolution

« Stiff materials (100s MPa to 100s GPa)

FDC advantages:

« High precision

« Analysis well understood

« Additional mechanical properties

Comparison: FDC & CR with identical cantilevers and samples
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Force [nN]

Elastic Properties: Force Distance Curves ; BAM
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PS film on PnBMA

03.06.2019 FDC & CR Modes for Mechanical Property Measurements 3



Elastic Properties: Contact Resonance
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Bertke et al. / Sensors and Actuators A 279 (2018) 501

Measurement modes:

* Qualitative scanning
+ _Quantitative point measurements
« Quantitative scanning
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Quantitative CR Scanning

« Phase Locked Loop (PLL)
« Dual AC Resonance Tracking (DART)

Analysis:
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Hurley / Applied Scanning Probe Methods Vol. XI, Springer Verlag
Hurley, Killgore / Scanning Probe Microscopy in Industrial Applications
First Ed., John Wiley & Sons
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Examples: FDC vs. CR
Samples of Photoresist with Thickness Variation
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4 orders of magnitude!
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Examples: FDC vs. CR

< BAM

Samples of Photoresist with Thickness Variation
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Role of Adhesion ; BAM

CR:
W "‘,I_ Az dynamic contact unclear
S Fst j AF = Ad k.
S =\ FDC:
T precisely accessible
Fadi 1™ cmeeeeeennm t@apping / F-D

displacement z

Hurley, Killgore / Scanning Probe Microscopy in
Industrial Applications
First Ed., John Wiley & Sons
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FDC - Detection of Coatings ; BAM
Example: Thin Polymer Films on Glass

Determination of thickness using FDC

¢ P £l 430 nm
Ao wm ° Bulk:
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Silbernagl, Cappella / Scanning 32 (2010) 282

03.06.2019 FDC & CR Modes for Mechanical Property Measurements 9



FDC - Detection of Lubricants ; BAM
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FDC - Detection of Lubricants

Squalane films of varying thickness
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Different lubricants
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(adhesion)...
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FDC - Detection of Lubricants

Dwell Time:

Daflection [nm|

Low viscosity:

High viscosity:

Daflectian [rm]
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The lubricant climbs
up the tip

Experiments for
distinguishing
properties
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Conclusion

. k Az dynamic contact Comparison Of FDC and CR E
Braf " W20k on identical polymer samples
Tt :
Fadn|™ , tapping / F-D / \ a
displacement z
FDC: CR:
more precise faster
better understood higher lateral resolution
@ « -
Applications: |- ... coatings i lubricants
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