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The development of a variable capacitive pressure sensor
for TPMS(tire pressure monitoring system)

Bumkyoo Choi’, Do Hyung Kim, and Jae-geun Oh

Abstract

In this study, a variable capacitive pressure sensor is fabricated for TPMS (Tire Pressure Monitoring System). This
study is for developing sensors which consecutively measure the tire pressure given as 30 psi from the industrial standard.
For improving non-linearity of the prior capacitive pressure sensors, it is suggested that touch mode capacitive pressure
sensor be applied. In addition, initial capacitance is designed as small as possible for the conformity to the wireless sensor.
ANSYS, commercial FEA package, is used for designing and simulating the sensor. The device is progressed by MEMS
(Micro Electro Mechanical Systems) fabrication and packaged with PDMS. The result is obtained sensitivity, 1 pF/psi,
through a pressure test. The simulation result is discrepant from expetiment one. Wafer's uniformity is presumed as the

main reason of discrepancy.

Key Words : TPMS, MEMS, capacitive pressure sensor, FEA

1M B

TPMS(tire pressure monitoring system)+= 47§ 2] =}
$3 Elolole) 371908 79 % AANOE BjEeY
e AR E Eolo] 4FHe A & e A
o] dFolt). oz RAY] AN 2L AP o AER
2lof] A2 H solojiE 5}03017} Sitth G gA 2
ol ARt 2009 oldo] At FAle] Blolo] 650%F
A7t elEE b e Aojrh wi= %94‘“ A} AT
o gfolo] ¢k #A8E TEEE AT it
A Bal 28 ko] TPMSE A& ele Ao] A&

olfrE T, 4 A HEE e
2FEAF GAIE AR 7]go] e aL St 2Eu
A A diie] AAe el E EaR s
Hlele] 459 A7 AN T3] dA1E ARt
go] 9, T Wiy AE 3 AES gojekE

ARty 3L
8ol w3 & ek £

A7 Roh2 L A5

Azyehetss 7V AE 84 (Dept. of Mechanical Engineering,

Sogang
University)

*Corresponding author: bkchoi@sogang.ac.kr
(Received : February 16, 2005, Accepted : April 21, 2005)

x%o] ;&xﬂﬁ.{;}m

wEk Elolo} 2 TPMSU’: o- 7 AlA 71 F271o N
AEsl7) 98 HE 9 40E~94 1509 7+
zAA 10 B}!ﬂ WTAL ekl gl 30
psi9] Qe Flzos 125% olgel U 27

4 glojof g}, wheha] zglo] agle TPMS &
g# FAY 284 iﬁkﬂ 7hetaL, S oA
S zhow ¢fFe] WigE 249 + e 44
:L,J%Q] 31 Qﬁ}f}-

TPMSS FAe FA 4 - Polg 9% T4

AHAMR FAETh o] F MEMS 7158 o] &3 vt
ol AN e AR Eds ol 88 o=
HhAle] rEAlA, oF Ql7be] mE ukee] g <
gt AAE 0] WstE Sgste AAEHE AM T
o] gith. o]F ALY MAe] A5 e % =
2 Al P27} vl delal, 2ol mE BATE A
& 4% Bgo) k. Felz o] fe Al el A
&, £5o W 5ol oA AAl 7P FHA A
S50l 1 Sl hElAlAM ol aFAIRY, & AtelA
Hgatiap she FAd FAMA sk @M &
o, o] 74A BAAE] Sk 41 HhgE o] os)

- 265~



%6 W -

BYske Agez Qe FAAAA Y Aol FFE 7|
593, &% S 87 A 2 AFA A

17;101‘:} HEZE ol g3t Wi
5 A7 2T A7t =
i 1 e o R %%h%’ UH A efe] Qo]
‘% }Xl‘ﬂ 79,**%% AX S B4 283t vy
o & 7iAds) S8 A
o%“fé 11/\1—4 BW@W" Zolge =¥o| 753 o

oA . 0499 5] FAse A2 olgd
of HABAE NS BT BE), Az ol
AR~ R Wiio] obd BHo] Sjs) sl

]Eﬂ)\g ZA)3] ]____ t,'j(E]Z] \:n::)o] 01.‘:.1;-]] ;(-];(]._4

73% o] Bolyks BAZL BAEe) TR T4
Ao} HHAME o) &3 TPMSTA Q) B33} uix] ¢k
o}, b BR84S AA S AN EA
2= FALTFY A E o]&3te] TPMSY H88
JE YHAME AMdshe Fo] HFsi).

B 2d o ANAEHE dHAMZE F83h= R
2T e AALFY AMe 4l sl $15e]
wheto] f-A A (isolation layer)7} 2 Q1 oleZ<] 7]
ol @A AA g Aol Fig. 13} 2& AW L33
AA el = ol g R2g vepd Aot

7Yk B Whalo] ALY AL uie
22) o= WA AV Hol HdE o] EAlTh:
WA X)) R o] AxE ghelo)] slgel] g F
t=Eelrt A] WHo] APF o g Flsle] 71Ee] AA

Gop d
Ve

*—\Etfgm Thickness h
i . .

< isolotion Loyer tg,
Substrote

Substrote Electrode

O 1. gkl A 833 AN
Fig. 1. Normal mode capacitive pressure sensor.
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Table 1. Normal mode vs. Touch mode

Normal mode Touch mode

Nonlinear characteristic Pseudo characteristic
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P = Pressure, E = Young's modulus,
v = Poisson's ratio, F = stress function,
w = Deflection of point (x, y)
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Fig. 4. Simulation result (=1500 pm, h=35 um, g=20 pm).
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