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Development of Ultra-small and High-speed Response Flow Sensor

Akihiro ITO*

Recently as the electronic parts have become smaller and smaller, in the absorption check using
the pressure sensor, the pressure differences at the time of absorption and non-absorption was
very small, and there were incorrect detection problems.

To solve these problems, the adsorption check which uses the flow sensor is best. As flow rate is
decided by the diameter of an adsorption nozzle and vacuum pressure, so if the flow sensor with
the flow range suitable for nozzle diameter is used, the adsorption check will be performed

certainly.

Then, the flow sensor with ultra-small dimensions and high-speed response which combines the
flow path structure of new proposal with the sensor chip using MEMS technology was developed.
Keywords: flow sensor, ultra-small, high-speed, MEMS technology, adsorption check,

pressure sensor
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Electrode

Sensor part

Photo 1 Photograph of the sensor chip
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Photo 3 Photograph of the rectifier
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Fig.3 Experimental setup of flow rate characteristics



w
®

w
~

Analog output (V)
[
= oo N (=] w

[N

0.6

-0.05 -0.04 -0.03 -0.02 -0.01 0O

AV

0.03 0.04 0.05

0.01
Flow rate L/min)

0.02

Fig.4 Accuracy (flow range:-0.050 +0.05L/min)

54

5

4.6

4.2

Analog output(V)
NN w W
N (2] w = o

Ly
<]

14

1

0.6

-01

Analog output(V)
2NN w W s o
= [e-] N (2] w = [e-] N (2] (5] >

1

0.6

-0.5

-0.08 -0.06 -0.04 -002 0 002 004 006 008 01
Flow rate L/min)

Fig.5 Accuracy (flow range:-0.10 +0.1L/min)

| A
Vi

P

[ | | | |

-01 0 01 02 03 04 05
Flow rate L/min)

-04 -03 -02

Fig.6 Accuracy (flow range:-0.500 +0.5L/min)

37

Analog output(V)

Analog output(V)

Analog output(V)

o
IS

o

»
=

»
N

w
©

w
~

w

N
o

n
N

=
<)

=
i

-

o
=

o
IS

(&1

»
o

>
N

w
®

w
IS

w

N
o

NG
N

ey
<)

g
~

-

54

46

42

3.8

34

26

22

18

14

0000000000000
Vol.3, No.5, 35/40 (2004)

-1 -08 -06 -04 -02 0 0.2 04 0.6 0.8 1
Flow rate L/min)
Fig.7 Accuracy (flow range:-100 +1L/min)

-5 -4 -3 -2 -1 0 1 2 3 4 5

Flow rate L/min)

Fig.8 Accuracy (flow range:-500 +5L/min)

| -

-10 -8 -6 -4 -2 0 2 4 6 8 10

Flow rate L/min)

Fig.9 Accuracy (flow range:-1000 +10L/min)



Oooo oogo

FS.OO+x5L/min OOOCOOOCO,000DOODODODO
ooso00000O0DOCOCOODOO0O0 RO OOOOOOO
OFig30000,000000000001MPaDOOO0O
g
gbooo,0boooboobobobobooboboobo
googg.oosodoooooboooo,0b0ogo+
02%FS/O0D0D0O250 00000000

Oooo oogo

FSOOx50LU/min OOOO0ODOO, 0000000000
0-0.09003MPa 0000000 OCODOOO Fg.110000
000000000 rRg3 0OOO00, 000000000
Fig.l20 0000 000000CCODODODOO 250000
goon
gbooo,0boooboobobobobooboboobo
g,0o009003MPa DODDODODDOO,00000¢+%
1%FS.00001IMPaOOODODOOO

5.4
5
4.6

——0
15

3 ——25
6 I / —»—35

/ —*— 50
at

Analog output(V'
w
SN

5 -4 -3 -2 -1 0 1 2 3 4 5
Flow rate (L/min)

Fig.10 Temperature characteristics
(flow range: -50 +5L/min)

54

u
w w A~
N © M O

57T /*
-0.03MPa

/
A
1 i
Pl e 02WPa
)

—— _0.09MPa
/ —=— _0.07MPa
—— 0.3MPa
5 4 3 2 -1 0 1 2 3 4 5

-0.05MPa
Flow rate L/min

Analog output

=oNN
® N o w
N

g
~
T

-

06

Fig.11 Pressure characteristics
(flow range: -50 +5L/min)

Air source

0000000000000
Vol.3, No.5, 35/40 (2004)

Pressure sensor
Valve

Digital manometer DF-2800
COSMO INSTRUMENT

SN W R

0N surement & ‘
— 2 Measurement Filter
Regulator sample

Fig.12 Experimental setup of negative pressure
characteristics

Pump

ooo oOooo

Fig.l3 00O0O000000,0000 ONOOFFOODODO
00000000000 Fgl4,15 0000000000 5
oodooodo,00000ooooooooooooon
25mm,00 50mmO000

00oo, 000 ONOOFF OOODO,20msec O O (90%0
O)yooooo

Pressure sensor
Valve

~ 2

% -
Tank Digital manometer DF-2800 Measurement
COSMO INSTRUMENT sample

Regulator Thermometer

Fig.13 Experimental setup of response speed
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