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Fabrication of switch type micro pressure sensor using contact resistance

change
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Abstract

This paper describes a novel MEMS pressure
sensor using resistance change of pressure switch
array. It consists of a silicon substrate that has a thin
metal—deposited diaphragm and a pressure switch
array patterned on Pyrex glass. The microswitch
array to measure the change of a pressure is formed
by connecting serially a few of electrodes and
resistances on a resistor made by indium tin oxide
(ITO). The distance between microswitch could be
adjusted by simulation, Which makes the sensor
output value linear. When the pressure is applied, the
change of the contact area due to the diaphragm
deformation is converted to sensor output through an
electric signal circuit. The change of the electrical
resistance between both ends of the ITO resistor is
measured using a very simple electrical circuit. The
fabricated pressure sensor has high sensitivity of

1680.5mV/V - MPa and dynamic range of
50kPa~350kPa.

Keyword - Pressure sensor (& #47),
Diaphragm (t}o]o[{Z &), Switch type(ZHA  EY),

Indium tin oxide ITO)
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1 U A F
2 ATl AR AFAY wWgE o] §sh
AN Fx= 19 1 3} Zrl Pyrex glass +
T4 ¥ ITO) Sl A5 (Au/Cr)Eel  HE=R
WdE . AgE o= AU g8 g4
A Y= 35um FAY 4.2mm x 4.2mm 9 HolE z=
ool o] FA Hrk
Azrgk dHAMAE 2902 B AR olH

i
p-}

o

StAcw wixE [1] wlolaE ool HAS
SA4stuA sk 449 4= (1.5bar,  2.5bar,
3.5bar)ellA AT Wyt HAIEE HFIHHoR
ZH3te]  AASEY. FFstaA e dEeA
thojojz Ay wholm R odolrt HFST] 8

AEREEs TR ANSYS B ARgste] Zhzbe)
oA tolojzant ITO o HFZolE 4
ufo] A% oo HAE T

P AF FHL AA Pyrex glass FE¥
A2 gold FEOE Yol Pyrex glass &<
FA 525um & Pyrex glass o] ITO 100nm & 52#38l1
PR #Eld Fo] ITO etchant & ©]&3lo] ITO HElS
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gt ITO Y $o Au/Cu Lift—off &
Metal HEEE HAlste] A4S ehm gttt

Al o)z l‘f‘v:‘% FA 300um ¢ AIE
dolse] Atzluks A3 ¢ PR(Photo resister)
78 9 JHY HHE s Fo BHF oA Atsjers
e stk o] ol ZEdS B84 PR & AAsH
S TMAH oA A& 2Z+s AAslo] Pyrex glass 9
tho]of T gap(30um) S FAJsc A e
&9 (AY/CwE FF 3 T Lift—off & A
AxdE Z2e ‘:]'O]OLYL < FAdr. o% A=
ol HHe] P2 AAste]  tholojz i
F717F 35um 7F HEF W AHES A7sot Azt
Pyrex glass ¢ A& dolv= FT4ATS FalA
AEAAT. 19 2 = AFE A2 Pyrex glass 2
Si wafer ©]u]#] o]t}
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54 7t

7kt wE A WzEs A 96
Z221H (Keithely, Model 2400)& o]&3fo] U3t
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A WIs FHSIT. 29 3 = A7 el e
AgHzs A3 Aoty A WIE SHIT Ay
A7kke  0.5bar  HTA = EE QU E
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Agol wWat= WAstx ¢kgkewn, 1.3bar, 2.2bar,
3.5bar oA Z}7te] mpola R ofHol7} FFdle] A
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Wah wgat g% 4 = ds el ne
thelojmahe] HE oluAT itk o] mhE
Az 24 A vlolaz  odelE  olgd

29AES] gEHAMe B 1680.5mV/V-MPa 24
AT Hiololo] & o] &3t kA FTE A=A L] FEd
337.5mV/V-MPa [2] Hrtl oF 4.9 4] H&5 Flsoirh.
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wtolaz AR odeolE:E FASE w5 Bl
HEZe] 8 AF WstE o] &3 dHE AEsheE
FHAAM Y NZE ZH dEE At By WP EE=
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Specifications
- Sensor size . 6 X 6 mm?*
- Dia xphx thickness : 35um
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Pyrex glass

@ (b)
3. 2 (a)Pyrex glass ©]v]#] (b)Si wafer ©]v]A|

Pressure Resistance Contact length
(Bar) Q) (um)

0.4 4800 0

1.3 3146 1160
25 2598 1560
35 2381 1660

(Original resistance : 4800Q)
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