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Development of a Pressure Measurement System with the Parallel Structure
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Abstract

In this paper, we developed a pressure measurement apparatus with the parallel structure to improve
the measurement efficiency of pressure sensors by reducing the measurement time of pressure. The
developed system has two parallel positions for loading Silicon pressure sensor and has a dual valve
structure. The semiconductor pressure sensors prepared by Copal Electronics were used to confirm the
performance of the developed measurement system. Two stage differential amplifier circuit was
employed to amplify the weak output signal and the amplified output signal was improved utilizing a
low-pass filter. New apparatus shows the measurement time of pressure two times shorter than that
of conventional one with the serial structure, while both structures show the similar linear output
versus pressure characteristics.
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Fig. 1.
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The pressure measurement apparatus
fabricated in this study.
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Fig. 2. Example diagram for supplying a pressure
in the pressure measurement system[6].
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Fig. 3. Conventional pressure measurement sys-
tem with the serial and single valve
structure.
98 Astoln e

3
ot Alzeel m oAl F o) 40}04 H(EE
olE)E /et d, gEAA é%ﬂoﬂ {75 A

AR Eae AN 7
olw Zhzhe] sk AA ol FE

= 7k %’J?ﬂOl $HAME 27se ggon
GHSET] fiste] A Aol WA, o] A<
ARHE FB)e] AH Vb AN dx 2 )
Fol vlelstn FEEE 4 Pl whd @ o
H 3% 7ol AME g Wuo od 4 pz
7H gERe] e Ae, Ytun o
AN Aol arat AANzbe] HaHow 27}
PE, 3 aA sk vk A4 Alole] 24
A7 wASAY F2AE MM slelA = ore
o] FAsE T £QHE Azbe] PejFi,

o

2

(.

of
4
o:

4



J. of KIEEME(in Korean), Vol. 19, No. 4, April 2006.

AdAE D87 dst] AR FE
2 wAst. o] FReM= 19

gb A GA F Apelef 23} WHE
BellA 2asE AdAt
T AHANE FAO] 54

i) e R Wel 2 FF o4 4
i z : =

2
X
o
o

1
¢
T
k)

X ox g

ek
o
O_>L ;9‘
e 2

[

o

)

TS
£ N
e 0
y R;Z?s; .
L Y
/‘%ﬁ/etwgawfg‘._
e o0 L

of A2k A=) A
28 7= 2vhe] AlA
&8t AzE 10709
e £ sl
o] 1g
. &, 7}
o} AA 7t

p

4ol A e o] 2w WATER At
Zhe] woli= 59 AA7E oA 1070
5x 2 ®ee A3

I3
2 FFHE A2E N 99
2 Al ddelE A dHUA A
1

¢

........................ u] A
(b) FRol ore ZAIE dAL HHAY dAH
glojA grEAlel vEhte Al ghol ZIEANA
a4 Aty gETyx 9 olFWE TFxo & ot Bl e = Zte BoIToEA Uy REA A
454 Aad 5 @ A= b)) el 2 ABE & 5 Aok 29 40 e g el
EE R kS ANz elate], eEeAolEHAA VA GHow
Fig. 4. Developed pressure measurement system WMalE sl 23 Wa oo g(e]lE= 19 3o
with the parallel and dual valve structures Ae] de Bob A AR R o] B F 2
; () side view (b) top view with A Wp= P

connection lines.

A 4
& WEAY 9
ot

2 M 2" HA AA(P-2000 A8 =) ALatsich 28 5 A9

gl sl & o, oY 3 e ad o o HgE A TEE vehd Aoz AAe
v 2@ Ag7as die F4E 5 s A 217 5@l A9l 271% 12 mm x 10 mm x
Mo AgE Aot & Aol ofF B 52 mm, ¢PEES] RS 12 mm(3 32
a7 ek} 71wk FEE AMdE ¥ mm)E AZERLE R Fh
S Y £ e MY F2RE s a9 5he GEdAMe] FrEE dEd Fu

a9 d@F st BACA rEdME A gt 129 59 O liquid crystal polymers
s mx oz mehe A AxFE Ayds A A @25+ housing #ol¥ @ AMA chipE B
o2 CAN Ho|t} DIP ¥& Zi= 10709 AlA FatE LFE 7AW, @ AT gEAA
2 298 w4 & YEE F§ Ao, 19 4b) chip3 mm x 5 mm) otk @olE 2=2AE &
= ad 4(a)e] AAF AHHE AN AolE AL &%= 10-18 k29 ceramic chip resistor(7]&
3 HAEE Jeld Aoz, 71EY AE wA A e 10 k7 945 & Evld HA(Phosphor
~dd olg uld FTFLH ¢AF A8HE bronze + Au-plated)e]t}.

330



&
35405 H
05, W

Pressure peart [ — —1? - vf
2

(a) Sensor dimensions

(b) Sensor structure

ad 5 & 23¢ Al g AA(7.
Fig. 5. Pressure sensors used in this study[7].
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Fig. 6. Bridge circuit for measuring a pressure.
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Fig. 7. The output waveform of a bridge circuit

for an applied pressure at P=5 kPa.
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Fig. 8. Amplifier circuit used in this study.
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Fig. 10. Characteristic of pressure-time for two
different types of pressure measurement

systems.
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Fig. 11. Characteristic of the output-pressure for
two different types of pressure measure—
ment system.
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