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Abstract: 
 
This paper including an outline gives a plan, displaying, and recreation of MEMS based weight sensors 
which depends on improvements, challenges. As of late, the upsides of capacitive weight sensors in the 
field of MEMS is increased over MEMS piezoresistive weight sensor in light of the fact that the 
affectability will be high, utilization of intensity will low, and impacts of temperature. As expanding the 
scope of these kind of sensors application, it is basic to shows the improvements of innovative and extent 
of future in MEMS based capacitive weight sensor. This paper is predominantly centers in the survey of 
different kind of geometrics capacitive constrain sensor to think about boundaries, plan, displaying, 
materials properties which are utilized in the creation cycle. Scarcely reenacted of any model of capacitive 
weight sensors and the outcomes are introduced. these reenactment results show how the capacitance shifts 
regarding increment applied weight (cruel condition). The plan, displaying and reproduction of weight 
sensors have been complete the process of utilizing Comsol  
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I.     INTRODUCTION 

 
MEMS based sensors are presently being broadly 

investigated in the biomedical field, for example, 

intraocular pressure estimation for glaucoma 

persistent. the plane stomach has capacitive 

affectability is extremely low and opened stomach 

is multiple times higher than that of plane 

diaphragm[2]. The mix of both silicon based 

microelectronics and micromachining will delivers 

the innovation, which is called as MEMS 

innovation. The paper centers around the different 
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audit assortments of capacitive weight sensor 

standards, structure, displaying. here the applied 

weight will makes the adjustments in the 

capacitance between two plates[1]. MEMS 

capacitive weight sensor is planned as contact mode 

sort of compel sensor to accomplish great linearity, 

huge working weight territory, and enormous over-

burden insurance at yield and Poly-SiC having 

fantastic solidness, strength, and substance latency 

is the elective MEMS material for cruel condition 

applications [3]. these kind of opened weight 

sensors will accomplishes great affectability where 

as enormous working weight range of sensor and 

the accomplishes great linearity of capacitive 

weight sensor in touch mode [4,8]. Smaller scale 

electromechanical frameworks (MEMS) based 

capacitive weight sensor which can look through 

the application in Tire pressure observing 

framework (TPMS) and the capacitance fluctuates 

straightly with applied pressure[5]. the impact of 

contacted and after contacted point capacitors in 

MEMS configuration is imperative in light of the 

fact that the capacitance esteem, affectability, 

linearity steady should have been unmistakably 

understood[6]. At the point when the stomach is 

presented to an outer uniform weight the stomach 

diverts causing a decline inside the air hole that 

outcomes an ascent in capacitance between the 

stomach and the fixed back plate[7]. 

 

 
 

II. DESIGN OF SQUARE CAPACITIVE SENSOR 

 

 
            Fig 2.1.Side or cross view of capacitive weight sensor. 

 
This above pressure sensor is essentially made of 

both plates i.e Top and Bottom plate. The working 

of this sensor is wards upon the top cathode since 

its moveable and base terminal is continually fixed. 

at whatever point you can apply the external load 

on the top plate it will move to words the base plate 

than the division between two plates will decreases 

from now on capacitance will augment.  

The capacitance regard is resolved as,  

                                C= ɛ0ɛrA/d  

    Where, C= Capacitance  

ɛ0=Relative permittivity of free space (8.854*10-

12F/m) 

ɛr= Relative permittivity of free space  

A= Area of plate  

d= Distance between two layer. 

A weight is measured by capacitive weight sensor 
by distinguishing an change in capacitance 
electrostatic. In any event 1(one) anode of the 
capacitor sensor is always moving in down 
structure. It is sensors which is preferred position 
over less force as compare with the sensor of 
piezoresistive. Table 2.1 is listed below with 
properties of materials  
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Table 2.1. The properties of Materials. 

Name  Silicon  SiO2 Steel 

AISI 

4340 

Young’s 
modulus(GPa)  

170 70 205 

Density (kg/m³)  2329 2200 7850 
Relative 
permittivity  

11.7 4.2  1 

Poisson’s Ratio  0.28 0.17 0.28 
 

III. SIMULATION RESULTS 

A. Square diaphragm 

 

In square mode activity, the stomach is taken care 
of from the separation of base terminal (substrate). 
Here the two side closures of top terminal is 
constantly fixed (i.e right and left sideways). Fig. 1 
shows the structure of the square weight sensor 
incorporate with the absolute removal of stomach, 
for applied weight of 5kPa as 14.785µm. Fig. 2 is 
shows the complete relocation as well as applied 
weight range (i.e 0 to 5kPa). The graph shows the 
all out removal accomplished for an applied weight 
of 0 kPa as 14.72µm. Fig. 3 is a simulation plot of 
applied weight versus capacitance. Fig. 4 shows the 
square diaphragm stomach based on weight sensor 
furnishes a straight increment with removal and 
capacitance. 

 

 
Fig 3.1.Displacement of square diaphragm. 

 

 
Fig 3.2.Line graph for pressure v/s displacement graph for square diaphragm. 

 

  
Fig 3.3.Pressure v/s capacitance graph for square diaphragm. 

 

 
Fig 3.4.Pressure v/s displacement and capacitance graph for square diaphragm. 

 

B. Rectangle diaphragm 

 
In rectangle shape mode, when outside weight 
increments on the stomach, the stomach begins 
contacting the base terminal (substrate) with the 
protecting layer. Fig. 3.5 show the reenactment of 
rectangle shape of capacitive weight bridge, here 
the removal of stomach is accomplished for pushing 
weight going from 0 to 5 kPa. The absolute 
dislodging is 5 kPa applied weight was on filled in 
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as 8.8901 um. Fig. 3.6 is display the applied weight 
increments range 0 to 5 kPa the uprooting is from 0 
to 8.5 um. Fig. 3.7 shows that graph of Capacitance 
versus applied weight in the boundaries from 0 to 5 
kPa, the plotted diagram shows the applied weight 
increments range at 0 to 5 kPa. the capacitance 
increments straightly goes on 20.619 fF to 20.625 
fF. 

 
Fig 3.5. Displacement of rectangle diaphragm. 

 

 
Fig 3.6. line graph for pressure v/s displacement graph for rectangle 

diaphragm. 

 

Fig 3.7. Pressure v/s Capacitance graph for rectangle diaphragm. 

 

 
Fig 3.8. Pressure v/s Displacement and Capacitance graph for rectangle 

diaphragm. 

 
The Fig 3.8 shows that Pressure v/s relocation and 
Capacitance chart for square shape stomach. the 
relocation and Capacitance is straightly increment 
concerning pressure. 
 

C. Circular diaphragm 

In round mode, The roundabout stomach diverts 
towards the base terminal. The avoidance is goes on 
increments for the applied weight. The relocation is 
22.311 µm with capacitance of 53.945 fF for 5 kPa 
pressure. Fig. 3.9 show the recreation of round type 
of capacitive weight sensor, At the same time, the 
stomach is accomplished in relocation of applied 
weight extending range at 0 to 5 kPa. The all out 
uprooting of applied weight is 5 kPa which on filled 
in as 14 um. Fig. 3.10 tells that the applied weight 
increments range at 0 to 5 kPa the dislodging is 
from 0um to 14 um. Fig. 3.11 tells that the plot of 
applied weight versus Capacitance at the scope of 0 
to 5 kPa, this graph will shows that applied weight 
increments from 0kPa to 5 kPa with increments of 
capacitance is directly from 53.89 fF to 53.945 fF. 
 

 
Fig 3.9. Displacement of circular diaphragm. 
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Fig 3.10. line graph for pressure v/s displacement graph for circular 

diaphragm. 

 
Fig 3.11. Pressure v/s Capacitance graph for circular diaphragm. 

 

 
Fig 3.12. Pressure v/s Displacement and Capacitance graph for circular 

diaphragm. 

 
The Fig 3.12 shows that Pressure v/s relocation and 
Capacitance chart for roundabout stomach. the 
removal and Capacitance is straightly increment 
regarding pressure. 
 

D. Four slotted square diaphragm  

In four opened square weight sensor, when outside 
weight increments on the stomach, the affectability 
of weight sensor increments. To lessen the impact 
of remaining pressure and firmness of the stomach, 
openings surround of the stomach are included. 
This will make estimating the sensor for more 
touchy was suitable for intraocular pressure (5 kPa). 
In the slotted model, silicon is on two side faces 
which are fixed. Fig. 3.20 image shows the 
recreation of four opened square weight sensor for 
capacitive. Weight territory applied on top plate at 
0kPa to 5 kPa to keep up consistency and the paper 
is talked about different models. The below 
recreation tells the absolute dislodging of 19.019 
um for peak level pressure or weight is applied at 5 
kPa. 

   

 
Fig 3.20.Displacement of four slotted square diaphragm. 

 

 
Fig 3.21.Line graph for pressure v/s displacement for four slotted square 

diaphragm. 
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Fig. 3.21 plot is tells about the applied weight 
versus all out dislodging for an opened square 
weight sensor of capacitive and complete total 
displcament watched is 16 µm (for high weight 
applied at 5 kPa). Fig. 3.22 plot shows the weight is 
increments on top diaphagm in range of 0 to 5 kPa 
as well as increments the capacitance ranging from 
45.189 fF to 45.195 fF.the impact of remaining 
pressure and solidness of stomach can also be 
decreased.  
 

 
Fig 3.22. Pressure v/s Capacitance graph for four slotted square diaphragm. 

 

 
Fig 3.23. Pressure v/s Displacement and Capacitance graph for four slotted 

square diaphragm. 

 

The Fig 3.23 shows that Pressure v/s uprooting and 
Capacitance chart for four opened square stomach. 
the relocation just as Capacitance is directly 
increment concerning applied weight. 
 

E. Four slotted rectangle diaphragm 

In four opened square shape pressure sensor, when 
outside weight increments on the stomach, the 

affectability of weight sensor increments. To lessen 
the impact of remaining pressure and solidness of 
the stomach, openings surroundings the stomach are 
included. This will make the sensor more delicate 
for estimating pressure of intraocular (5 kPa). In the 
silicon model, two side of faces is always fixed. Fig. 
3.24 shows the reproduction of four opened square 
shape capacitive weight sensor. Weight territory 
applied range from 0 to 5 kPa to keep up 
consistency with different types of models 
examined in paper. The below recreation shows that 
the all out dislodging of 16.52 um with complete 
weight is applied at range of 5 kPa. 
 

 
Fig 3.24. Displacement of four slotted rectangle diaphragm. 

 

 
Fig 3.25. Line graph for pressure v/s displacement for four slotted rectangle 

diaphragm. 

 

Fig. 3.25 shows the line plot of the applied weight 
versus all out dislodging for an opened square 
shape capacitive weight sensor and the all out 
displcament watched is 16 µm (for maximum 
weight is applied at 5 kPa). Fig. 3.26 shows graph 
of the applied weight increments is at 0 to 5 kPa 
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and with capacitance also increments from 16.635 
fF to 16.639 fF. the impact of lingering pressure 
and solidness of stomach can also be diminished. 
 

 
Fig 3.26. Pressure v/s Capacitance graph for four slotted rectangle diaphragm. 

 

 
Fig 3.27. Pressure v/s Displacement and Capacitance graph for four slotted 

rectangle diaphragm. 

 
The Fig 3.27 shows that Pressure v/s uprooting and 
Capacitance chart for four opened square shape 
stomach. the relocation and Capacitance is directly 
increment concerning pressure.  
 

F. Mesh square diaphragm 

 
In work square mode activity, the stomach is taken 
care of from the separation of base cathode 
(substrate). Here the two side finishes of top 
terminal is constantly fixed (i.e right and left 
sideways). Fig. 3.28 shows the structure of the work 
square weight sensor incorporate with the complete 
relocation of stomach, for applied weight of 2 MPa 
as 20.616 um. Fig. 3.29 shows the graph of the all 

out uprooting as well as applied weight is ranging 
in 0 to 2 MPa. The line plot shows the absolute 
dislodging accomplished for an applied weight of 
the 2 MPa with total displacement as 2.4 µm. Fig. 
3.30 is shows the mesh plot for applied weight 
versus capacitance. The fig. 3.31 graph shows the 
work square stomach is based on capacitive weight 
sensor gives a straight increment removal and 
capacitance. 

 
Fig 3.28.Displacement of mesh square diaphragm. 

 

 
Fig 3.29.Line graph for pressure v/s displacement graph for mesh diaphragm. 

 

 
Fig 3.30. Pressure v/s Capacitance graph for mesh diaphragm. 
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Fig 3.31. Pressure v/s displacement and Capacitance graph for mesh square 

diaphragm. 

 
Table 3.1. Results of Square, Rectangle, Circular, Four slotted square, Four 

slotted rectangle, Mesh square Capacitive pressure sensor. 

 
The above reproduction results were appeared for 
Square, Rectangle, Circular, Four opened square, 
Four opened square shape, Mesh square Capacitive 
weight sensor. In each of the six cases the stomach 
of square was demonstrated utilizing the silicon 
materials referenced in above Table 2.1. After that 
numerous emphasess of recreation the pushing 
weight territory for Square, Rectangle, Circular and 
opened weight sensors was chosen in between 0 to 
5 kPa and mesh mode was chosen in between 0 to 
2MPa. For recreation results we have to say that 
capacitive weight sensor as a square model will 
accomplishes great affectability where as the sensor 
accomplishes great linearity and huge working 
weight territory. Consequently, the opened weight 

sensors can be utilized for high applications of 
affectability. The sensor utilized the work of square 
capacitive weight in brutal condition (2 MPa). 
 

Conclusions  

 
This paper introduced a review on types of MEMS 
based pressure sensor and the current transduction 
instruments. This paper gives that short survey of 
average applications necessities with review in 
market point of view. Not many execution 
boundaries according to the capacitive weight 
sensors are talked about. At last plan and 
examination of MEMS based capacitive weight 
sensors has been given portraying the consequences 
of reenactment. MEMS based pressure sensors 
dependent on the transduction of capacitance 
component has part of extension because of high 
affectability, solidness and temperature will be 
invariance and so forth. Anyway barely any 
presentation boundaries like linearity, affectability 
must be as yet tended to. 
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Type of 

sensor 

Pressure 

applied  

 

Displacement 

in µm 

Capacitance 

in fF 

Square 5kPa 14.785µm 53.485 fF 
Rectangle 5kPa 8.8901 µm 20.625 fF 

Circular 5kPa 22.311 µm  53.945 fF 
Four 
slotted 
square  

5kPa 19.019 µm 45.195 fF 

Four 
slotted 
rectangle 

5kPa 16.52 um  16.639 fF 

Mesh 
square 

2MPa  2.4 µm 64.464 fF 
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