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Abstract—Finite element models were developed to virtually carry out laser-micromachining of MEMS components. 
Four different MEMS components – micro-bridge, micro-cantilever array, micro-mirror and micro-come- were 
considered in the virtual work. Heat flux propagation and temperature plots generated by virtual laser-
micromachining were compared and discussed. The important factors to obtain the realistic results from the 
virtual work were highlighted. The results are generally consistent with the expected laser machining mechanism. 
This virtual work provides the important information on laser-micromachining parameters and could lead to the 
possibility of replacing the conventional method with laser-machining in fabricating micron-size components such as 
MEMS. 
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I. INTRODUCTION 

The use of laser in micromachining has been a break-
through technology since various types of laser were 
commercially available. Laser-micromachining has many 
technological advantages compared to conventional 
technologies, including design flexibility, production of 
complex shape and possibility of rapid prototyping. 
Particularly, fabrication of MEMS using laser has been 
gradually taking place of conventional methods because 
of its unlimited design complexity [1- 7]. 

Several types of laser have been tried out for 
micromachining in the past study. The excimer laser and 
femtosecond laser, for instance, were tested in laser-
micromachining of silicon for MEMS components and it 
was successful to a certain extent [8-11]. Numerous 
parameters are involved in laser processing: pulse energy, 
pulse duration, beam intensity, repetition rate and moving 
velocity. These are important process parameters if the 
laser is used to create a designated geometry. Machining 
mechanism may depend on factors, particularly the type 
of laser and material being machined. Major mechanisms
are melt transition when cutting metals with CO2 laser, 
vaporization especially with machining of silicon and 
polymers using short pulse laser, and stress cracking
when processing glass [4-5, 8]. Considerable amount of 
research has been reported in the past on laser-
micromachining of silicon. In these reports, machining 
mechanism and the effect of process parameter on surface
finish were comprehensively presented. Details can be
found in [8-11]. 

environment. In order to do so, novel computational 
models were developed using finite element modeling 
technique as this technique has been matured enough to 
develop reliable models [12, 13]. The model will help to 
identify the inherent problems in laser-micromachining 
and determine appropriate process parameters that would 
produce the high quality micro-size products. 

II. MEMS COMPONENTS DESIGN 

To date, variety of designs for MEMS components 
has been reported ranging a very simple cantilever to 
complex assembly of microgears and actuators [14, 15]. 
Among them micro-bridge, micro-cantilever, micro-
mirror and micro comb are very common. Consequently
in this research only these four major component designs 
are considered. Figure 1 illustrates the size and geometry
that may be seen in reality. The following section will 
present the implementation of FE modeling for these 
components.  

 Micro bridge  Micro cantilever array 
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