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Knowledge of the chemical structure of the tip asperity in Non-Contact Atomic Force Microscopy
(NC-AFM) is crucial as controlled manipulation of atoms and/or molecules on surfaces can only be
performed if this information is available. However, a simple and robust protocol for ensuring a
specific tip termination has not yet been developed. We propose a procedure for chemical tip finger
printing and an example of a reference system, the oxygen-terminated Cu(110) surface, that enables
one to ensure a specific tip termination with Si, Cu, or O atoms. To follow this up and
unambiguously determine tip types, we performed a theoretical DFT study of the line scans with the
tip models in question and found that the tip characterization made based on experimental results
(Cu/O-terminated tip imaging Cu/O atoms) is in fact incorrect and the opposite is true (Cu/O-
terminated tip imaging O/Cu atoms). This protocol allows the tip asperity's chemical structure to be
verified and established both before as well as at any stage of the manipulation experiment when
numerous tip changes may take place.
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