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The Feasibility Sudy of Nano-Etching
Machining Using Atomic Force Microscopy
Lithography

W.-C. Huang, J.-P.Yur, E.-C.Chen, L.-W.Pao

Department of M echanical Engineering
Kun Shan University

Abstract

Recently micro/nano-technologies  were  rapidly
developed. The demand of micro-structure machining
scale has been to the degree of several ten nanometers,
and then traditional semiconductor lithography can’t
reduce the aspect ratio and improve the fineness.
However AFM lithography is very suit as
nano-machining, meantime the step of making mask in
semiconductor process can be neglect.

Generally the AFM lithography was employed in
traditional nano anodic oxide machining process. The
probe was applied voltage and the water-bridge
produced the chemical reaction. The oxide layer was
produced on the silicon wafer, then selective etching
silicon and removed previous oxide layer. The final
pattern was got on the silicon wafer. Based on this, the
nano anodic oxide machining process was used in this
study and the silicon wafer was machined directly. The
negative voltage connected probe and the positive
voltage connected specimen in nano-oxide machining.
The positive voltage connected probe and the negative
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voltage connected specimen in this study experiment
and each control factor choose four sets parameter, that
is scanning speed(0. 1 pm/s~ 0.3um/s~ 0.5um/s~ 0.7um/s),
pulse duration(3 ms~ 5 ms~ 7 ms~ 9 ms), voltage(-3V -
-5V ~-7V~-9 V). The parameter influence of etching was
studied and the feasibility of nano-etching was
evaluated.

Based on the results, the scanning speed was more
influenced to etching aspect ratio and the topography of
slots. When the scanning speed increase, the length ratio
of etch dots open end and bottom was tended towards
1:1. The pulse duration was less influenced to etching
depth., therefore the slot depth amost constant as
change the pulse duration and the data will scatter in
some region. The voltage was more influenced to
etching depth, therefore the more voltage, the more
depth of dlots. But as the experiment results show the
influence of voltage and slots depth was non-linear. The
reason was the effect of surface oxide layer. Therefore,
if we can control etch parameter and increase the
stability of etching depth, the nano-etching machining
was feasible using AFM lithography.

Keywords: hano-etching machining, AFM lithography,
voltage, pulse duration, scanning speed.





