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Abstract: A controlled and self-assembled micromachining system was built to fabricate & mico/ nanoscale
monolayer patterned array on a silicon surface using a diamond tip. The process was as follows:
(1) we preprocessed a silicon wafer to obtain a hydrogen-terminated silicon surface; (2) we scratched
three rectangular arrays of 10 pm = 3 pm with a spacing of 2 pm on the silicon surface with a
diamend tip in 1-ectadecene solution; the 5i-H bonds were broken, and silicon free radicals were
formed; (3} the l-octadecene molecules were connected with silicon atoms based on 5i-C covalent
bonds, and the 1-octadecene nano monolaver was self-assembled on the patterned arrays of the
silicon surface. Atomic force microscopy (AFM), X-ray photoelectron spectroscopy (XPS), and Sessile
water contact angles were used to detect and characterize the self-assembled monolayers (SAMs).
The XP5 results showed that the Si2p peak and the Ols peak were significantly decreased after
self-assembly; however, the Cls peak was successively significantly increased, Sessile water contact
angles showed that the hydrophilicity was weakened after the formation of 1-octenecene SAMs
on the silicon substrate. The nanofriction of the sample was measured with AFM. The change in
nanafriction also demonstrated that the SAMs were formed in accordance with the patterned array,
We demonstrated that, by using this method, self-assembled multiscale structures on silicon substrate
can be formed quickly and conveniently.

Keywaords: silicon; self-assembly; 1-octadecene; chemomechanical method

1. Introduction

Silicon has become the most important material in the microelectronics industry [1-4].
When exposed to air, the silicon surface can be quickly oxidized. This oxide layer in-
duces electron defect states and electron flow resistance, which jeopardizes the material's
performance [5]. Removing the oxide laver of the silicon surface and reforming a new
5i-H surface can significantly enhance its electrical performance [6]. However, the Si-H
surface can also be quickly oxidized when exposed to air, which leads to rapid performance
degradation. Therefore, many attempts have been made to graft organic molecules onto
a silicon surface, in order to stabilize, improve, and control the properties of the silicon
surface. Khung et al. [7] studied the thermal grafting properties of nucleophilic aniline
on the surface of planar 5i (111) through XT'S analysis and AFM characterization. FTTR
and Sessile waler contact angles were used to verify the proposed theory and results.
Eihadj et al. [£] grafted organic molecules to modify the silicon surface. The process was
carried out by electrochemical reduction of 4-nitrobenzene diazonium tetrafluoroborate in
an aqueous medium containing HF and H,50,. It appears that the cathodic grafting led
to the formation of a polymeric layer, but the same grafting also occurred spontaneously
within a few tens of seconds at the open circuit potential, an expected phenomenon in
view of the reduction potential of 4-nitrobenzene diazonium. Eihadj et al. [8] modified
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