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Fast and low lost fabrication of SiO, microcantilever based on Bulk
microelectromechanical system
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ARTICLE INFORMATION ABSTRACT
Original Research Paper We know, cantilevers are based for the most of the MEMS components. In this paper, the fabrication
Received 07 January 2017 process of SiO, micro cantilever array based on bulk micromachining technology is introduced. The
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c ) - results of which can be used to fabricate of SiO, micro cantilever sensors. The micro-cantilever
Available Online 29 April 2017

fabrication process is implemented in the 13th stage with two glass and talcous masks and it is also

Keywords: suspend by wet release technique. The main advantages of the proposed method can be expressed no

Bulk micromachining need for advanced deposition equipment, design with minimum mask, fast and simplicity in

Micro cantilever implementation of the micro cantilever, avoid of complexity release from sacrificial layer, release the

Wet release and MEMS micro cantilever at environment temperature, low cost price and finally possible to implement in
microelectronics research laboratories with limited equipment. The SiO, micro cantilevers fabricate
with land 2pm thickness, 50, 100, 150, 200, 250, 300, 350 and 400pm lengths, and 20 and 40pum
widths. The resonant frequency and the spring constant values are also calculated for different materials
(SisNg, Si, Au, SiO,, Al and SUg) with various sizes. The SEM images results show that the lithographic
process is correctly done on the roughness of the backside substrate, the fabrication process and Si
etching operations controls are performed suitable, and micro-cantilevers are suspended with negligible
stress.
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Fig. 1 A simple image of cantilever
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Fig. 2 Description of fabrication process 1) Wafer Selecting, Cutting
and Cleaning 2) SiO, growing on double side 3) Cr diposition to more
protection 4) SiO, etching to open window 5) Si etching to make thin
membrane 6) Cr etching to open window 7) Second Si etching to make
thin membrane 8) SiO, removing 9) Cr removing 10) Fresh SiO,
growing to make the main layer of cantilevers 11) SiO, etching to form
the main layers of cantilevers 12) Rest Si etching to suspend micro

cantilevers
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Table 1 Some of materials properties
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Fig. 5 Spinner image
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Fig. 6 Numerical analysis results of the resonance frequency (the left
vertical axes) and spring constant (the right vertical axes) of the SiO,
cantilever for the different lengths of 150, 200, 250, 300, 350, 400 and
450um with 1, 2, 3 and 4um thicknesses and 20um width
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Fig. 11 The images of microcantilever main layer etching in step 11 by
an optical microscopy with lighting under the substrate
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Fig. 10 The SEM image of 400um silicon etching using TMAH (25%)
in stage five
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Fig. 14 The SEM image of SiO, microcantilever with 1pum thickness
and 40pm width
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Fig. 12 The final SEM image of microcantilever with 1um thickness
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Fig. 13 The SEM images of two series of fabricated microcantilever with
2um thickness A) top view B) tilt view
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Fig. 16 The tilt SEM image of cantilever with 600 nm thick, 160 um
length and 20 pm width
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