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Control technologies for scanning probe microscope-a review

PENG Chao, XU Hong-bing, ZHANG Jian
( School of Automation, University of Electronic Science and Technology of China, Chengdu Sichuan 611731, China)

Abstract: Because of its high resolution imaging and nano-manipulation abilities, scanning probe microscope(SPM) is
an important tool for the experimental investigation and manipulation in nanotechnology, including life science, material
science, microelectronic, etc. With the development of science and technology, higher demands are proposed on SPM per-
formances. As one of key technology to improve SPM performances, SPM control technology has received considerable
attentions and investigations. At first, SPM system and two most commonly used SPM’s are introduced; characteristics of
SPM scanner(piezo-actuator) and its mathematic model are discussed. Secondly, existing SPM level scanning control tech-
nologies and vertical positioning control technologies are summarized; and SPM MIMO(multiple-input multiple-output)
control technology is explored. Finally, current SPM control technology research and existing questions are discussed.
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Fig. 1 SPM system and scanning path
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Fig. 2 Hysteresis between input voltage and displacement
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Fig. 3 Creep under step input voltage
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Fig. 4 Triangle waveform scanning result
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Fig. 5 Bode diagram of vibrations transfer function
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Fig. 6 PID feedback control diagram
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Fig. 7 Iterative learning control diagram
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Fig. 8 Hysteresis model compensation control diagram
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Fig. 9 Multi-model inversion control diagram
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