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Three-Dimensional Quantitative Surface Topography Measurement Using

Modulated-Current Based Scanning Ion Conductance Microscopy

GUO Renfei, ZHUANG Jian, YU Dehong
(School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A surface topography measurement method using modulated-current based scanning ion
conductance microscopy (SICM) was proposed to perform surface topography measurement of
materials in a three-dimensional, quantitative and nondestructive way simultaneously, which is
unable for existing measurement methods. In order to improve the imaging quality of the existing
SICM system, a modulated-current scanning mode was presented. In this mode, two pieces of
piezoelectric ceramics were utilized in the structural design of the scanning head and the amplitude
of the modulated ion current was used as the feedback signal. This design not only ensures the
imaging performance of the probe for badly rough and uneven surfaces, but also improves the
imaging quality. The imaging experiments on the micro-lens array surface indicated that the
modulated-current scanning mode can reduce 43% of the spiny noise and improve the imaging
quality compared with the conventional hopping scanning mode. Moreover, the quantitative
comparison of imaging results with laser scanning confocal microscopy proves that the modulated-
current based SICM can acquire more accurate three-dimensional quantitative measurement

results, and the imaging accuracy can be further improved by using smaller probe and scanning
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