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The Nonlinear Effect in Indentation Measurement of AFM

XU Jinrming'? , BAIl Yi-long
(1. State Key Laboratory of Nonlinear Mechanics, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China;
2. Graduate School of Chinese Academy of Sciences, Beijing 100190, China)

Abgtract : Method for calibrating converson coefficient between the voltage and cantilever deflectionis
introduced in this paper based on AFM (Atomic Force Microscope) experiment. Conventional date
processng of pressure curve shows that there is a five-nanometer nomina indentation depth at the
pressure curve initial and final part, respectively. However , finite element calculation shows that the
nominal indentation is not a real indentation depth on sample. By analyzing cantilever response,
optical desgn and the Postion Senstive Detector (PSD) , the mode of nonlinear effect on experimental
results and their error scope of each part were obtained. It shows that Postion Sendtive Detector’ s
nonlinear effect caused by light spot relative displacement is the important reason of indentation
misreading of experiment data curve. Finally, some suggestions about how to reduce measurement
error and get reliable results within a certain error scope are proposed.

Keywords: AFM (Atomic Force Microscope) ; indentation measurement ; nominal indentation depth;
Podtion Sendtive Detector; nonlinear effect



