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HarmoniX™ —Nanoscale Material Property
Mapping
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HarmoniX is one of surface material property measurement technology based upon tapping mode AFM. While
scanning the surface topography, it captures elasticity and adhesion simultaneously. Comparing with other
technology, HarmoniX has advantages of non-destructive, real time, high resolution and quantitative measurement.
By measuring torsional multiple harmonics, the frequency-domain signals could be transformed into force curve
signal, and the surface property mapping of elasticity and adhesion could be reconstructed. Special-designed probes
are also used to increase the S/N ratio. Comparing with phase image, which is also based upon tapping mode AFM,
HarmoniX provides quantitative result of viscoelasticity at the same resolution, and the image contrast remains the
same while applying different measuring force.
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Elasticity & adhesion mapping Yes Mixed Limited Yes Elasticity only
Quantitative? Semi No Semi Semi No
Force range 1—100nN | 1—100nN |[SubnN—1 uN SubnN—1uN |1 nN—1uN
Spatial resolution 20 nm 20 nm > 100 nm for soft | > 100 nm for soft | ~50 nm
samples samples
Min. indent depth 1 nm 1 nm > 10 nm > 10 nm > 10 nm
Simult. high-resolution imaging? | Yes Yes No No Yes (contact mode)
. . Ims—1s
Time resolution Sub-us ms (s w/HSDC) 1—10 ms ms
Stiffness mapping speed Minutes Minutes Selected points only | Hours Minutes
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5. Industry State-of-the-Art until 2005
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