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The Effects of AFM Microcantilever Characteristics on the Non-Contact Mode
Measurements
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ABSTRACT

In non-contact mode atomic force microscopy, the response of a resonating tip is used to measure the nanoscale topography
and other properties of a sample surface. However, the tip-surface interactions can affect the tip response and destabilize the
non-contact mode control. Especially it is difficult to obtain a good scanned image of high adhesion surfaces such as polymers
using conventional hard NCHR tip and non-contact mode control. In this study, experimental investigation is made on the non-
contact mode imaging and we report the microcantilever having low stiffness (OMCL) is useful to measure the properties of
samples such as elasticity. In addition, we proved that it was adequate to use low stiffness microcantilever to obtain a good

scanned image in AFM for the soft and high adhesion sample.
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Fig. 1 Atomic Force Microscopy microcantilever in
measurement (Nanosensors ™ PPP-NCHR)
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Fig. 2 Atomic Forcé Mlcroscop/y microcantilever in
measurement (OLYMPUS™ OMCL-AC240TC)
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Fig. 3 Force-distance curve : (a) HOPG sample using
NCHR AFM microcantilever; (b) PDMS sample
using NCHR AFM microcantilever; (¢) HOPG
sample using OMCL AFM microcantilever; (d)
PDMS sampleusingOMCL AFM microcantilever
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Table 1

Constants and properties of the microcantilevers
Description NCHR OMCL
Tip radius (nm) R 10 10
Tip height (um) H 15 14
Cantilever thickness (nm) T 4 2.8
Cantilever length (um) L 125 240
Cantilever width (um) W 30 30
Spring constant (N/m) k 42 1.8
resonant frequency (kHz) f, 330 70
Table 2

Constants and properties of the samples

Description HOPG PDMS
Young’s modulus (GPa) Eg 200 0.75
Effective elastic modulus E* 10.2 GPa 1.0MPa

Hamaker constant (J) A 2.96x 10" 2.37x107%
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Fig. 4 Frequency Response of tapping tip using NHCR
microcantilever : (a) HOPG sample ; (b) PDMS
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Fig. 5 Frequency Response of tapping tip using OMCL
microcantilever : (a) HOPG sample ; (b) PDMS
sample
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Fig. 6 Image using Optical Microscope: (a) HOPG, (b)
PDMS.

Fig. 7 Scan image : (a) HOPG sample using NCHR
AFM microcantilever; (b) PDMS sample using
NCHR AFM microcantilever; (¢) HOPG sample
using OMCL AFM microcantilever; (d) PDMS
sample using OMCL AFM microcantilever
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