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Atserious issue with AFM is the intrinsic artifact in the AFM image when mapping a non-flat surface (e.g. a deep and narrow hole/
rench). The natural solution to overcome this issue is by using thin and high aspect ratio (HAR) tips that can follow the sample
surface more precisely. At present, commercial HAR tips are mostly fabricated by the very slow and costly FIB sharpening process,
and the very high price greatly limits its wide-spread application. Here we will report a batch fabrication process, which can process
an entire wafer of regular (low aspect ratio, low cost) tips into HAR ones, without using any lithography method.

A second issue is the tip location relative to the cantilever. Because of alignment accuracy in photolithography, most commercial
AFM probes have tips 10-30 pm away from the very end of the cantilever, and it is thus impossible to know where exactly the tip is
because the camera in an AFM system shows only the backside of the AFM cantilever. So the initial scanning area must be set very
large in order to ensure that the area of interest is within the scanning field. It is therefore very desirable for the tip to be located at
the very end of the cantilever so that it can be viewed clearly by the optical microscope of the AFM system. Here we will report a
low-cost batch fabrication method to produce such “edge tip” where the tip is located at the very end of the cantilever.
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