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1. INTRODUCTION 

 Capacitive pressure sensors have been widely applied 

for their advantages such as high measurement sensitivity, wide 

pressure measurement range, low power consumption, robust 

structure, high overload characteristics, low fabrication cost and 

so on and especially they have been studied for the chemical 

process control, medical, industrial production process control. 

[1-28]. 

The research on capacitive pressure sensors mainly focuses on 

improving the linearity and sensitivity of the output 

characteristics. [15-28] 

With this increasing research, touch capacitive pressure sensors 

(TMCPS) have been developed with much improved sensitivity 

and linearity than conventional planar electrodes [20-28]. 

The conventional capacitive pressure sensor has both a flat-

plate configuration of the lower and upper electrodes. When 

external pressure is applied, the planar elastic top electrode 

diaphragm under uniform pressure is deformed and approaches 

the lower electrode, increasing the capacitance between the two 

electrodes gradually with pressure. The center of the top 

diaphragm then shifts linearly with pressure, but the 

capacitance relationship between the two electrodes with 

pressure appears to be nonlinear. In this configuration, the gap 

between the top and bottom electrodes is designed to be 

relatively large, and the two electrodes do not reach each other 

during operation. However, in the newly developed touch type 

pressure sensor, the gap between the top electrode diaphragm 

and the bottom electrode is small, and when the top electrode is 

subjected to relatively small external pressure, it quickly 

touches the bottom electrode, and the area of touch increases as 

the external pressure increases gradually. Thus, the capacitance 

between the two electrodes increases in proportion to the 

external pressure. At this time, the capacitance between the two 

electrodes increases significantly due to the thin dielectric 

sandwiched between the two electrodes. 
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In this paper, we present the structure and characteristics of a touch mode capacitive pressure sensor with a spherical substrate 

electrode with a touch point pressure (TPP) near zero pressure. The proposed touch mode capacitive pressure sensor consists of an 

elastic diaphragm-top moving electrode and a curved bottom fixed electrode that causes deformation under external pressure. The 

two electrodes are in touch before the external pressure is applied, and when the external pressure is applied, the upper moving 

diaphragm acts as a touch type, wrapping the bottom surface electrode from the beginning. In this paper, the capacitance-pressure 

output characteristics of the device are analyzed and compared with other touch point pressure sensors in the graphical state. With a 

given structural parameter, the effective operating pressure range of 0 ~ 1.75MPa was obtained, while the device capacitance was 

obtained in the range of 1.2×10-12 ~ 3.5×10-12F. This value is about twice as large as that of planar TMCPS. The effective operating 

pressure range are 0.18MPa larger compared to the TMCPS with no initial contact of the two electrodes at the same state and 

condition, since the TPP is near zero. The sensitivity and linearity are slightly different in the two structures. 

Keywords: Touch-mode capacitive pressure sensor, Touch-point pressure, convex touch mode capacitive pressure sensor, 

Nonlinearity. 
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A typical capacitance-pressure characteristic model of a previously developed touch mode capacitive pressure sensor (TMCPS) is 

shown in Fig 1. 

 

Fig. 1, Model Graph for Four Operating Modes of TMCPS. [20] 

 

As can be seen in Fig. 1, when a uniform pressure is applied 

from the outside to the top electrode diaphragm of the pressure 

sensor, the top diaphragm deforms downward, resulting in a 

nonlinear capacitance increase. This part is usually the same as 

the operation of a flat capacitive pressure sensor and is therefore 

referred to as the normal operating region. As the external 

pressure increases gradually, the upper diaphragm finally 

reaches the lower electrode, and a nonlinear capacitance signal 

is generated due to the transient nature of the touch at the 

moment of touch between the upper and lower electrodes. This 

part is called the switching operation region. The applied 

external pressure is called the touch point pressure (TPP). The 

switching operation region is very narrow and soon a safe touch 

operation region is started. As the external pressure increases 

further, the touch area of the two electrodes increases gradually, 

resulting in higher capacitance and sensitivity. In this region, 

the feature is that with increasing sensitivity and the 

capacitance-pressure characteristic is linear. This linear 

operating region is the main application area for MTCPS 

devices, which is a wide pressure-operated region. As the 

external pressure increases further, the deformation of the top 

electrode diaphragm becomes saturated, and the capacitance-

pressure characteristic also becomes saturated. In this region, 

the sensitivity is reduced and the nonlinearity is increased 

compared to the linear touch region in front. This region is 

called the saturation operating region. Thus, MTCPS has four 

operating zones depending on the external pressure, where the 

effective main operating zone is the central linear operating 

zone. In this linear operating region, the sensitivity and 

nonlinearity of the device and the allowable operating pressure 

region are mainly determined. Here, the allowable operating 

pressure region is determined between the touch point pressure 

(TPP) and the saturation starting pressure at which the two 

electrodes are touched. 

Thus, in such MTCPS, a smaller TPP is beneficial to increase 

the allowable operating pressure region. In the literatures 

published previously, TPP of MTCPS has been reported 

differently. Table 1 shows the TPP values for different MTCPS 

structures. 

 

TPP values for different MTCPS structures 

No 
Reference 

number 

Touch Point 

Pressure 
Structural parameters of TMCPS 

1 
Reference 

[10] 

2 bar 

4.5 bar 
 

2 
Reference 

[23] 

0.17×106 Pa 

0.23×106 Pa 

𝑎 = 180×10-6m, h = 5×10-6m 

g = 2×10-6 m 

3 
Reference 

[7] 
7.5MPa 

𝑎 = 180×10-6m, h = 5×10-6m 

g = 0.75×10-6 m 

4 
Reference 

[14] 
0.28MPa  

5 
Reference 

[1] 
50psi 

𝑎 = 400mm, h = 5mm 

g = 5mm 

6 Reference 2 bar  
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[8] 

7 
Reference 

[4] 
8 psi 

𝑎 = 255×10-6 m, h = 2.3×10-6 m 

g = 2×10-6 m 

8 
Reference 

[11] 
1.7 bar 𝑎 = 75×10-6 m, g = 420nm 

9 
Reference 

[28] 
88 Pa 

𝑎 = 180×10-6 m, h = 2×10-6 m 

g = 2×10-6 m 

10 
Reference 

[19] 
0.18MPa 

𝑎 = 180×10-6 m, h = 5×10-6 m 

g = 2×10-6 m 

11 
Reference 

[18] 
0.2MPa 

𝑎 = 180×10-6 m, h = 5×10-6 m 

g = 2×10-6 m 

12 
Reference 

[12] 
0.1MPa 𝑎 = 255×10-6 m, g = 0.5,0.75,1.2 

13 
Reference 

[20] 
0.23MPa 

𝑎 = 180×10-6 m, h = 5×10-6 m 

g = 2×10-6 m 

 

As can be seen in Table 1, the TMCPSs developed previously 

have constant touch pressure (TPP) and their values are 

different. These TMCPSs perform normal mode operation 

between zero-pressure and touch point pressure (TPP) when 

external pressure is applied. The TPP of TMCPS has a direct 

effect on the effective operating pressure range, sensitivity and 

linearity of the device [1]. 

In literatures [5, 15, 17-19, 24, 25], a more complex structure 

using a double-sided sensing area is proposed to further 

improve the sensitivity of the developed TMCPS. 

Further improvements in the design have been incorporated by 

etching a second notch into the substrate and using two back-

to-back sensors. 

In literature [16, 20, 22, 24, 25, 28], a TMCPS structure was 

proposed to improve the sensitivity by using a hollow spherical 

structure in the shape of the bottom electrode, however, these 

designs come with an increase in complexity in terms of both 

analytical modeling, fabrication and installing. 

To further improve the above-mentioned properties, the authors 

further improved the sensitivity and linearity by choosing the 

shape of the bottom electrode plate of TMCPS as a curved 

substrate instead of being plat-substrate and accurate analysis 

of the structure and operating characteristics is carried out. 

In literature [20], a new structure was used to reduce the touch 

pressure from 0.3MPa to 0.23MPa, and the saturation threshold 

pressure increased from 1.2MPa to 1.8MPa, compared to plat-

plate MTCPS with identical structural parameters in literature 

[20].  

The literature [28] newly presents the structure with square 

diaphragm to improve sensitivity of TMCPS. 

In this paper, we present a structure similar to that reported by 

[20, 28] but touched both the electrodes from the initial state 

where the top electrode diaphragm and the bottom substrate are 

not subjected to external pressure. Therefore there is no normal 

operating region as shown in Fig. 1 when external pressure is 

applied and the touch point pressure (TPP) is close to zero. 

2. STRUCTURE AND PRINCIPLE OF 

OPERATION 

 Figure 2 shows the convex TMCPS structure 

without touch of the top electrode diaphragm and the bottom 

curved electrode from the initial state without external pressure. 

[20] 

 

 
Fig. 2. Convex TMCPS structure without touch of top electrode diaphragm and bottom curved electrode [20] 
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As shown in the figure, the top and bottom electrodes are 

separated at regular intervals and when the pressure is applied 

outside, the top elastic diaphragm is deformed and gradually 

approaches the bottom and finally approaches the top of the 

bottom substrate electrode. The pressure is the touch point 

pressure (TPP) and the pressure sensor is operated in normal 

mode. Subsequently, with increasing external pressure, the 

upper diaphragm wraps the bottom substrate electrode, 

allowing the touch of the two electrodes and extending the area 

of the touched hemisphere with pressure. The two electrodes 

are then attached to each other, so the capacitance between the 

two electrodes is very large and the capacitance versus pressure 

is linear. 

Fig. 3 newly shows the convex structure of the proposed curved 

electrode TMCPS. 

In this paper, we consider the structure of a capacitive pressure 

sensor with curved substrate, in contrast to the structure of a 

capacitive pressure sensor with a curved substrate, in which the 

upper elastic electrode of a capacitive pressure sensor and a 

fixed bottom curved electrode are in touch from the beginning, 

causing the deformation to be induced downward under 

external pressure. 

 

 

Fig. 3. Structural model of convex TMCPS proposed in this paper. 

 

As can be seen in Fig. 3, in the structure of the device the 

moving-strain diaphragm located on the top of the disk-type 

capacitance pressure sensor is in point touch with the bottom 

fixed electrode tip, which is curved from the outside, without 

pressure. Thus, the distance g between the two electrodes of the 

parallel plate capacitive pressure sensor and the spherical height 

h of the curved electrode in this device are equal (h = g). The 

surface of the bottom substrate is covered with a dielectric such 

as SO2, so that the top and bottom electrodes are electrically 

separated. When external pressure is not applied, the upper and 

lower electrodes are in touch with the point state to form the 

capacitor structure. Therefore, the initial capacitance is very 

small. In this situation, the total capacitance of the capacitive 

pressure sensor consists of the capacitance of the touch area and 

the capacitance of the non-touch area around the touch point, 

and the capacitance of the non-touch state (so-called parasitic 

capacitance) can,t be relatively larger than the touch state 

capacity. 

As shown in Fig. 1, the touch mode capacitive pressure sensor 

is divided into four regions according to the external applied 

pressure. However, in the initial touch state pressure sensor 

presented here, there is no normal operating region in which the 

two electrodes of the capacitive pressure sensor are not in touch. 

And the operation starts from the switching operation region 

that exists between the normal operating region shown in Fig. 1 

and the touch operating region. In this device, there is an initial 

unstable switching operating region depending on the initial 

upper moving elastic electrode and the touch state of the curved 

lower fixed electrode. The switching operation region is highly 

nonlinear and produces weak noise signals. In this sensor, the 

touch point pressure (TPP) is almost zero differently from the 

conventional touch-operated capacitive pressure sensor. 

Now, when the pressure is applied to the top moving electrode 

deformation diaphragm from the outside, the top moving 

electrode diaphragm is deformed downward, wrapping the 

bottom surface, with the center supported on the bottom 

surface. Thus, the capacitive pressure sensor will be operated in 

touch mode from scratch immediately after the external 

pressure is applied. 

Fig. 4 shows the operating model of a convex dome electrode 

capacitive pressure sensor that works in touch mode from zero 

pressure value.
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Fig. 4. A model of the behavior of a convex TMCPS operating in from the initial touch mode 

 

As the external pressure gradually increases, the elastic 

diaphragm gradually wraps the lower curved electrode more 

tangentially, widening the touch area between the two 

electrodes. (Note: Figure 8 shows numeric analytical modeling 

result of the proposed convex TMCPS.) The capacitance 

between the two electrodes is then generated in the touch area 

with a thin dielectric film sandwiched between them, and is 

partially composed of the capacitance between the upper and 

lower surface electrodes that are not touched at the edges. The 

main capacitance here is the capacitance of the touch area 

between the top and bottom surface electrodes. The capacitance 

of the touched part is determined by the area of the spherical 

surface with the radius ab of diaphragm cap. Then, the surface 

area of the cap formed by ab is given by  
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If the bottom electrode surface is flat and the upper elastic diaphragm is circular, the deformation of the upper diaphragm when the 

capacitor operates in a normal operating mode by the pressure exerted from the outside is expressed as [29] 
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Where, a- the radius of the upper diaphragm. 
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Here, E- Young's modulus of the top membrane material. 

d- Thickness of diaphragm 

v- Poisson ratio 

However, when operating in contact mode, the deformation of the diaphragm can be approximated as follows  
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Whereas, in the case of a curved lower electrode surface, the deformation of the membrane can be approximated as follows: 
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When the pressure is applied to the diaphragm, the total capacitance of the capacitor in the contact mode of operation is expressed as 

noconconTO CCC           (5) 

Here, the capacitance of the contact area of two electrodes, which is the main capacitance part, can be calculated as the capacitance of 

a planar capacitor sandwiched between a thin layers of insulation.  

Si

con
Sicon

t

S
C  0          (6) 

Where tSi- insulation film thickness 

εSi- dielectric constant of insulating film 

The noncontact capacitance is derived by taking the deflection into account and subtracting the base touch radius from r and ab. 

The capacitance of the noncontact part of the electrodes can be derived by obtaining a virtual radius model and the distance between the 

deformed diaphragm and the lower convex substrate electrode. 

 

 

 

 

 



 

Rim, C.-S., Ju, S.-M., Kang, M.-C., & Yu, N.-C. (2025). Novel structure and characterization of convex touch mode 

capacitive pressure sensor (TMCPS) with near zero touch point pressure (TPP). GAS Journal of Engineering and 

Technology (GASJET), 2(9), [48-57]. 
54 

 

Fig. 5 shows a model diagram for calculating the capacitance of the non-touching part of the two electrodes. 

 

Fig5. Model for calculate the capacitance of the non-touching part of two electrodes. 

 

The N point in the figure is the starting point at which the two electrodes fall from the touch state. 

The distance between the top diaphragm and the bottom surface electrode deformed by the external pressure is the distance between the 

point of Q and the point of S if considered at any point r, as can be seen in the figure.    

The distance between the top and bottom electrodes considering Fig.5 in noncontact part can be expressed as 
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Thus, the capacitance of the non-contact part of the two electrodes is 

 











































 












 a

a
b

cca

aSi
neaSi

aSi

a

a

nocon

bb

a

ar

D

Pa
rrrt

drr

Lt

ddrr
C

2
24

22

0
0

2

0
1

64

2

  (8) 

Thus, the total capacitance of the sensor is expressed as 
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3. RESULTS AND DISCUSSION 

 Figure 6 shows the pressure-capacity characteristics of 

the new structure. To obtain this characteristic, the 

mathematical model derived previously and the MATLAB 

computational tool were used, and compared with the published 

literature.   

 

 

Fig.6. Capacitance variation with pressure in the new structure 

 

As can be seen from the results obtained, the touch point 

pressure (TPP) of the two electrodes is near zero in the pressure-

capacitance characteristic, and the starting point of the curve 

starts with the small capacitance due to the initial point touch 

area and the sum of the capacitance values of the non-

fundamental capacitance value that occur in the areas where the 

upper and lower electrodes do not meet each other. The main 

part of the initial capacitance is the capacitance value between 

two electrodes that are not in touch with each other. When the 

external pressure starts to increase, the top electrode diaphragm 

deforms and wraps the bottom surface electrode with a thin 

dielectric film between them. The capacitance values obtained 

are much higher than those of the flat-plate pressure sensors 

with two electrodes floating on each other. The surface area of 

the wrapped sphere, determined by Eq. (1), is proportional to 

the pressure exerted on the outside, since the height of the dome 

obtained when the top electrode diaphragm wraps the lower 

surface. And the resulting capacitance value constitutes the 

basis of the capacitance value of MTCPS and is very large 

compared to the capacitance between two unattached electrodes 

in the vicinity. 

In this paper, we compare the numerical results using three 

different surface electrodes to examine the effect of the bottom 

electrode surface on sensitivity and linearity. The values of the 

three lower electrode surfaces radii used are listed in Table 2. 

 

Table 2 Different lower electrode surface radius 

No surface radii (rc),m 

1 13200×10-6 

2 16200×10-6 

3 19200×10-6 

 

The larger the lower electrode surface radius, the higher the 

capacitance value occurring in the non-touch electrode region, 

and thus the total capacitance value of MTCPS increases, but 

the nonlinearity slightly increases. The results presented in 

Fig.6 are to obtain with that same as the structural parameters 

in reference [20]. 

As can be seen in Fig. 7, the effective operating pressure range 

is from about 0 to 1.75MPa, and the saturation operating region 

starts at 1.75MPa. At this time, the capacitance value range is 

of 1.2×10-12F ~ 3.35×10-12F. This value is about twice one of 

the plat-TMCPS and the nonlinearity is about 0. 85%. The 

effective operating pressure range was increased to about 

0.18MPa. 

Since the starting point of the characteristic curve presented 

here is already a turning point problem in the previous study, 

some oscillatory phenomena should be considered. Fig.8 shows 

a analytical modeling result made in ANSYS 16.2.  
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Fig.7. A numeric analytical modeling result 

 

4. CONCLUSION 

 This paper presents a novel structure of convex touch 

mode capacitive pressure sensor (TMCPS) with circular 

diaphragm. The TMCPS proposed in this paper doesn’t have 

the TPP. The proposed device has been fitted with a top and 

bottom electrode of a capacitive pressure sensor before external 

pressure is applied, and the fixed bottom electrode is spherical 

rather than planar. Thus, when external pressure is applied, 

there is usually no normal operating region appearing in 

TMCPS, and the touch point pressure (TPP) is located near zero 

or zero. When external pressure is applied, TMCPS moves from 

the beginning to touch mode operation, and the top electrode 

consisting of an elastic diaphragm gradually wraps the lower 

spherical electrode, increasing the touch area. We have 

increased the accuracy of the calculation by considering the 

spherical height of the curved electrode fixed below to calculate 

the capacitance of the non-touch area. However, this method 

brings about an increase in computational time and complexity. 

The total capacitance of the contact mode pressure sensor with 

a curved bottom surface is about two times larger than that of 

the plat-TMCPS with the same structural parameters in 

reference [20] and slightly larger than that of the TMCPS with 

the lower and upper electrodes not initially attached. At the 

same structural parameters, the saturated operating region was 

started at 1.75MPa, and the effective operating pressure region 

was 0.18MPa larger than the TMCPS where both electrodes 

were not initially attached. The sensitivity and linearity of the 

two different sensors are slightly different. 

REFERENCES 

1)  Qiang Wang, Wen K. Ko: Si-to-Si fusion bonded 

touch mode capacitive pressure sensors, Mechatronics, 467-

484(1998) 

2) Wang, Q., Ko, W.H.: Modeling of touch mode 

capacitive sensors and diaphragms, Sens. Actuators A 75, 230-

241(1999) 

3) Ko, W.H., Wang, Q.: Touch mode capacitive pressure 

sensors. Sens, Actuators A 75, 242-251(1999) 

4) Shuwen Guo, Jun Guo, Wen H.Ko : A monolithically 

integrated surface micro machined touch mode capacitive 

pressure sensor, Sensors and actuators, A.75,224-232(2000) 

5) Xu, G., Guangwen, C., Guoquing, H.: A surface micro 

machined double sided touch mode capacitive pressure sensor. 

SPIE 4601, 25-30(2001) 

6) Han, J., Shannon, M.A.: Smooth touch capacitive 

pressure sensors in touch and peeling mode operation. IEEE 

Sens. J. 9(3), 199-206(2009) 

7) Y. Hezarjaribi, M.N. Hamidon, R.M. Sidek, S.H. 

Keshmiri, R.S.A. Raja Abdullah, A.R. Bahadorimehr : 

Analytical and Simulation Evaluation for Diaphragm’s 

Deflection and its Applications to Touch Mode MEMS 

Capacitive Pressure Sensors, Australian Journal of Basic and 

Applied Sciences, 3(4): 4281-4292, (2009) 

8) T.pedersen, G.Fragiacomo, o.Hansen, E.V.Thomson : 

Highly sensitive micro machined capacitive pressure sensor 

with reduced hysteresis and low parasitic capacitance, Sensors 

and Actuators, A. 154(2009) 

9) fragiacomo, G., Ansbeak, T., Pedersen, T., Hansen, 

O., Thomsen, E.V. : Analysis of small deflection touch mode 

behavior in capacitive pressure sensor, Sens. Actuators A 161, 

141-119(2010) 

10) Giulio F., Kasper R., Lasse L. and Erikv, T.: Novel 

Designs for Application specific MEMS pressure sensors. 

Sensors, 10, 9541-9563(2010) 

11) G.Fragiacomu, T.Ansback, T.pedersen, O.hanssen, 

E.V.Thomsen: Analysis of small deflection touch mode 

behavior in capacitive pressure sensors, Sensors and actuators, 

A 161, 114-119(2010) 

12) Y.Hezarjaribi, M.N.Hamidon : Theoretical 

Formulation Capacitance for Before and After Touch point 

MEMS capacitive pressure sensors, The international Journal 

of Engineering and Science vol.2, 278-286(2013) 

13) Jindal, S.K., Raghuwanshi, and S.K: A complete 

analytical model for circular diaphragm pressure sensor for 



 

Rim, C.-S., Ju, S.-M., Kang, M.-C., & Yu, N.-C. (2025). Novel structure and characterization of convex touch mode 

capacitive pressure sensor (TMCPS) with near zero touch point pressure (TPP). GAS Journal of Engineering and 

Technology (GASJET), 2(9), [48-57]. 
57 

 

freely supported edge. Micro syst. Technol. 21(5), 1073-

1079(2014) 

14) Jindal. S.K., Mahajan, A., Raghuwanshi, S.K.: A 

complete analytical model for clamped edge circular diaphragm 

non-touch and touch mode capacitive pressure sensor. Micro 

syst, Technol, 22(5), 1143-1150(2015) 

15) Jindal, S.K., Raghuwanshi, and S.K.: Analytical 

comparison of circular diaphragm based simple, single and 

double touch Mode-MEMS capacitive pressure sensor. In: 

Proceedings of International Conference on Communication 

Systems, pp. 020018(1-8)(2015) 

16) Robert B.McIntosh: Capacitive Transducers With 

Curved Electrodes, IEEE SENSORS JOURNAL, VOL 6, 

NO.1,(2016) 

17) Jindal, S.K., Raghuwanshi, S.K.: Capacitance and 

sensitivity calculation of double touch mode capacitive pressure 

sensor: theoretical modeling and simulation. Mocrosyst. 

Technol. 23(1), 135-142(2017) 

18) M.A.Varma, D.Thukral, S.K.Jindal: Investigation of 

the influence of double-sided diaphragm on performance of 

capacitance and sensitivity of touch mode capacitive pressure 

sensor, Numerical modeling and Simulation forecasting, 16, 

987-994(2017) 

19) S.K.Jindal, M.A.Varma, Thukral: Comprehensive 

assessment of MEMS double touch mode capacitive pressure 

sensor on utilization of SiC film as primary sensing element, 

Mathematical modeling and numerical simulation, 73, 30-36 

(2018) 

20) M. Aditya Varma, Sumit Kumar Jindal,: Novel design 

for performance enhancement of a touch-mode capacitive 

pressure sensor: theoretical modeling and numerical 

simulation, Journal of Computational Electronics, Journal 

computational Electronics, https://doi.org/10.1007/s 10825-

018-1174-0, (2018) 

21) Myong-Chol Kang, Chang-Sik Rim, Yong-Taek Pak, 

A simple analysis to improve linearity of touch mode capacitive 

pressure sensor by modifying shape of fixed electrode, Sensors 

and Actuators A 263 , 300–304 (2017) 

22) Myong Chol Kang*, Chan Ri, JongHuan Choe, 

Capacitance response of concave well substrate touch-mode 

capacitive pressure sensor: mathematical analysis and 

simulation, Microelectronics journal, Vol.114,105-110, (2021) 

23) Sumit K.J., M.Aditya V., Deepali T.: Study of MEMS 

Touch Mode Capacitive Pressure Sensor Utilizing Flexible SiC 

Circular Diaphragm: Robust Design, Theoretical Modeling, 

Numerical Simulation & performance Comparison, 

JESC(2019) 

24) Duan, Zhiyong, Chen, Yuwei, Jiang: A sensitivity 

enhanced touch mode capacitive pressure sensor with double 

cavities, Microsystem Technologies, Vol 29, No 5, 2023 

25) P K, Sreekanth, Jindal Sumit Kumar, Guru Aathavan 

Alagn Uthaya Kumar : Capacitance Response of Concave Well 

Substrate MEMS Double Touch Mode Capacitive Pressure 

Sensor: Robust Design, Theoretical Modeling, Numerical 

Simulation and Performance Comparison, Silicon,  Vol 14, No 

15, (2022) 

26) S.K. Jindal, P.K.Sreekanth: Formulation Analysis and 

Follow-Up Study of Differential MEMS Touch-Mode Sensor 

Utilizing Capacitive Vacuum Gauge Framework for Low-

Pressure Measurements, IEEE SENSORS JOURNAL, Vol 23, 

No 8, 2023 

27) Sun, Jun-Yi, Xiao-Ting, Li, Xue, Li, Fei-Yan, Zhang, 

Qi: Polymer Conductive Membrane-Based Circular Capacitive 

pressure Sensors form Non-Touch Mode of Operation to Touch 

Mode of Operation: An Analytical Solution-Based Method for 

Design and Numerical Calibration, Polymers, Vol14, No 

18,2022 

28) SREEKANTH P K, SUMIT KUMAR JINDAL: 

Design and Analysis of a Novel MEMS Touch Mode Convex 

Capacitive Pressure Sensor for Altimeter Applications: 

Research Square:DOI:https: //doi.org/10.21203/rs.3.rs-

1776031/v1,June 28th, 2022. 

Timoshenko, S.P., Woinkowsky-Krieger,S.Theory of Plates 

and Shells, 2 nd.ed.; McGraw-Hill;New York, NY,USA,1959.

 


