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An Electret Switch

R. SATO* and T. TAKAMATSU**
(Received December 21, 1983)

Teflon FEP (copolymer fluorinated ethylene propylene) films with a thickness of 12 gm was
polarized by applying a corona discharge at 140°C. Electrostatic attractive force, Fa, and repul-
sive force, Fr, caused by induction due to surface charge on the electrets were measured as a
function of stroke using (1) a vertical movement type and (2) a hinge movement type. The
decay of surface charge on the electrets metallized on one side was slower than that on the
unmetallized electrets. The valus of Fu using the hinge movement type was obtained to be
about 0.35g weight when the surface charge of the electret was 1.8x 1078 C/cm?, the electrode
area=4.8 cm? the air gap=0.1mm and the operational voltage=100V, respectively. The
value of Fr was about 0.25 g weight at the same experimental condition. The ratio of Fy to
Fr was always over one and decreased with increasing the V¢ and reached a minimum when

the Vo was about 150V.
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On the basis of the results, a new type of electret switch was
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Ve Operating voltage, R : Discharge resister, M : Movable
electrode, Se : Sensor.
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Fig. 1 Measurement of force by a vertical move-
ment type.
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Fig. 2 Measurement of force by a hinge type
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Fig. 3 A model of electret switch.

(A) External appearance

(B) Open state
M4 =vzivy bASvFOER
Fig. 4 Photograph of electret switch.
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Table 1 Summary of environmental test.

Residual surface

Condition charges (%)

Cold test
Temp. —55°C
Time 72h 68
Heat test '
85°C
Time 16h 19
Damp heat test (Steady state)
40°C
R.H. 90~95%
Time 48h 44

Temp.

Temp.

Force Falgw)

Attractive

Ve (V) Vertical type Hinge type
200 ® O
100 A A
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Fig. 5 Relation between attractive force and stroke
by the hinge type and the vertical type.
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Repulsive Force Fr(gw)

0 0.1 0.2 0.3
Stroke d(mm)

Ve:O 200V, A 100V, S:48cm2
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Fig. 6 Relation between repulsive force and stroke
by the hinge.
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Fig. 7 Relation between surface charge density on
‘the electret and attractive force.
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Operating voltage Vc(V)
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Fig. 8 Relation between operating voltage and
attractive force.

Force Fa(gw)
T
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Area S (cm?)
g:2x10°8C/cm?2, Ve: 100V, d: 0,05 mm.
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g. 9 Relation between facing area of electrode
(S) and attractive force.
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Ratio k
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Fig. 10 Relation between operating voltage and %
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Table 2 Character of an electret switch.

Character Value
Pick-up voltage (V) 244
Drop-out voltage (V) 46
Contact resistance (m&) 150
Contact force (gw) 1
Contact gap (mm) 0.15
Operate time (ms) 17
Release time (ms) 27

L7 BH, BREHSEL LS. CORMEMTIER

BREYTEE 300V CYHEE AR 20 mW wRRE L.

4, #E B

4.1 H®BIH (Fu) &RHBEH (Fr)
M 11 BRT L R EBRRAe T Ak HVD L, B
g (Atre—2) d OBR E X (1)XRTHELDRS.
E\=—(ot/e;+ V) /(d+est/€s) (1)
o, o lk=Vv b vy P OREEMEE, fOXEE
DEX, & BIV & 1T EHR JURBO BB R E
F=v7 vy PORTBRATHS. BR EL LT
A B EBAER T 5 HT103% Fas 1L,

Fnl':—'elSElZ/z:——s“—)ﬁ-(

at/e4es+ Ve 2
Sl o)

d‘l‘t/Es
Fot2 L, €1=6, & iX=VZbVly b7 4 L NY a5




=2 vy bAL yF (ERE - ER)

Movable electrode
ve .
- o & B a
t
Electret

Fixed electrode

1 =vzirvy bOBRKIVCERNIOETF L

Fig. 11 Arrangement of charged dielectric with
gaps, and electrodes in parallel plate geo-
metry. '
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Repulsive force Fr{gw) Attractive Force Fa(gw)

O : Experimental value, x : Theoretical value, ¢:2x
108 C/cm2, Ve :100 V.
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Fig. 12 Stroke dependence of attractive force and
repulsive force.
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a : Loss length, [ : Total length
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Fig. 13 A model of a hinge type.
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Fig. 14 Structure of electret switch.
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Fig. 15 Relation between electro-static force and
mechanical weight.
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