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(A Study on the Development of Capacitive Transducer

for Measurement of Small Displacement)
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Abstract

The capacitive transducers, which are used of the principle of capacitance changes by means
of the variation of distance between electrodes, are usually utilized for measurement of small
displacements. But the measurement ranges of this method are limited.

In this study, the measurement ranges are extended by using the variation method of
the surface area of electrodes. Thus the capacitive transducer and signal conditioner, w*ich
are having the capability of measurement range of 25 mm and resolution of 0.lum, have
developed, and its environmental characteristics are also tested.
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Capacitive Transducers by Variable Area.

(a) Variable Area by Movable Electrode.

(b} Variable Area by Movable Shield
Electrode.

Fig. 1.

o} ubepd Fohel A S Lawsie oo
Zrol “fepd 47} olch
Cs=Coxo (3)
Cx=Col(x0+x) (4)
w23 AFT2 HAE A Aoy FHA7
Bafo|l nAsfo] AYAe] A Mgt

2| A 5 A2k

=

=
2
S

N
-
>
>
£}
e}
®
£
™
wn
>
@
-
2
i
>
-~

= 9
ahER e

!

ot
ox
me
rlo

2, bF
A @A skl
ol nAAl% e
F2 Felwo o

20 Hr|gekHgse) ghad

J‘,J__E
[
2

ot X wlo
By
B
o
rlo

Q

e

O
i



32

Q| o Tt e~ || |
Il'_-'H ‘ -

e |
vﬂy,.,_ — "=Nill I
/%

e S ] Sl

"
k —

g2,
Fig. 2.

Arlgpasrle F2E

Configuration of a Capacitive Transducer.
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Fig. 3. (a) Measuring System for Test of the
Transducer.
(b) Equivalant Circuit Including Shunt
Impedance Z.
(¢) Circuit for Noise Analysis of the
Transducer.
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Table1. The Theoretical and Measured Values of
the Capacitance and Voltage Changes as
a Function of Displacement.
e [ con Jocom [ ot [ oot
0. 7.29254766 | 4.88932173 4.88737 8. 1437
1.0 7.12680794 | 4.72358201 4.709% 7.8748
2.0 6.96106822 | 4.57784229 4.53262 7.6060
3.0 6.79532849 | 4.39210257 4. 35545 7.3376
4.0 6.29588788 | 4.22636285 4.17829 7.0694
5.0 6.46384906 | 4.06062313 4.00117 6.8012
6.0 6.29810934 | 3.89488341 3. 82404 6.5332
7.0 6.13236962 | 3.72914369 3. 64681 6. 2651
8.0 5.96666299 | 3.56340397 3.46978 5.9972
9.0 5.80089018 | 3.39766425 3.29274 5.7293
10.0 5.63515046 | 3.23192453 3. 11567 5. 4618
110 5.46941074 | 3.06618481 2.93870 5.1941
12.0 5.30367102 | 2.90044509 2.76175 4.9263
13.0 5.13793130 | 2,73470537 2.58475 4.6588
14.0 497219158 | 2.56896565 240775 4.3914
150 4.80645186 | 240322593 2.23081 4.123%
16.0 4.64071215 | 2, 23748621 2.05389 3. 8566
17.0 4.47497243 | 207174649 1.87712 3,5893
18.0 4.30923270 | 1.90600677 1.70041 3.3223
19.0 4.14349299 | 1.74026705 1. 52370 3.0553
20.0 3.97775327 1. 57452733 1.34716 2.7883
21.0 3.81201355 | 1.40878761 1. 17060 2.5216
22.0 3.64627383 | 1.24304790 0.9%419 2.2550
23.0 3. 48053411 1.07730818 0.81782 1.9784 8
24.0 3,31479439 | 0.911568457 0. 64145 1.7218
25.0 3.23192453 | 0.828698597 0. 55327 1. 5886
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