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Abstract

The main structure of a scanning tunneling microscope involves three
parts—namely Mechanical part, Electrics part, and Computer program.

The purpose of the research is to develop a computer image system mainly based on a
homemade scanning tunneling microscope. Except for the ordinary function of outputting
scanned images, the design of the image system provides various parameters to satisfy the
needs of the experiment, two features--real time and variety.

According to the result of the experiment, the researcher found that the factors that
influence the quality of outputting images are not only the design of tips and mechanical
system but also the software that processes the images. In addition, the data retrieved from the
circuit system have to be processed adequately. That is, by improving the contrast and the
tone of colors, the same images quality retrieved from commercial system can be achieved.
Besides, to improve the image quality, solve the problem of thermal drifting of tips, and make
the scanning output more authentic, the researcher devised a deslope algorithm to overcome
the difficulties which may occur when the scanning tunneling microscope working under the
room temperature.

Moreover, to make the image quality more stable, some possible defects of the making of
scanning tips were taken into consideration because this may directly influence the clarity of
the retrieved images. Furthermore, to solve the problem of blur images resulted from
asymmetry tips, the design the system allow the scanning tips to do arbitrary angle scanning,

and provides the users two different options of tips movements.

Key words: STM, control system, electronical microscope software
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