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Equivalent circuit and low power of Linear Oscillatory Actuator

for cellular phones
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Little electric power, thin cellular phones are gaining remarkable popularity. Most recent,
cellular phones have a vibration function generated by a rotary vibration motor to notify
the user of arrival of a message. We developed a little electric power, Linear Oscillatory
Actuator (LOA). Its vibration acceleration is larger than that of rotary vibration motors.
This paper describes: (1) the structure and operating principle of the LOA for cellular
phones, (2) equivalent circuit (transmittance) of LOA (3) influence of a friction of spring
on the LOA electric power for cellular phones, and (4) comparison between the LOA and
rotary vibration motor.
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Fig. 1  Structure of the LOA for cellular phones
(unit: mm).
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Fig. 2 Thrust characteristics of the LOA for

cellular phones.
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Block diagram of the LOA for cellular

Fig. 3
phones.
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Fig. 4 Influence of friction on amplitude of

LOA (Sin wave : 1.12 Vo_,).

Table 1

on electric power (Amplitude :

Influence of friction of torsion spring

Lm = 1.2 mm).

[tems No processing] Teflon court

Friction constant 0.175 0.030 ( 83 %)

Ky [N/(m/s)]

Coil voltage™ [V] 1.48 0.79 ( 47 %)
Coil current* [mA]l 89.4 24.1 (73 %)

Power [mW] 132 19.0 (86 %)

() Difference with No processing
* RMS value

L7z, LIAS»C, 770y a— et eicl -
T, BEERE 83 WIS TAHZENTE, IR
93 %HEmL7-.

4.2 PEESER L WEE O

AR LOA OuJE{-LFlg A% 700 X9 ()
L7z8 X AMRIR 1.2 mm CIEEI T4 2 EAVCE L,
Table 1 1271 Y I A4 VISR OBEEASEE I -2
L ¥ L7, iz, = 1.2 mm THRET 47
DI, EEITO LOA 13 132 mW LETH - 7. 1A
Chaf Ntz rraya—befil, B
83 %/IN& { L7z LOA OHEEL 19.0 mW &%
D, 86 W& {THIENTEL,

4.8 [REERHRENE— 5 £ O

Fig.5 |2, #H &N LOA & linflkE) € — ¥
OFEOI B A /R L 72, R L =727

NI | -El ectronic Library Service



The Japan Society Applied El ectronmagnetics and Mechanics

HAAEM ¥4

Vol. 9, No. 4 (2001)

r—2A (77 g) \~ LOA B X UHERUEEIT— & %15
L THRIEZRGE L7, [DEAHRE)E — & ORIt %
1 IZIESMEL, LOA LHBlL7:. #X, fE HE=,
HEENLERE L > TWABDT, SHTEOEREIK
IWIERBWVEREE W2 A, Table 212, HarEERAH
LOA knErfiREIE— & D% T L7z, HEfrEE
H LOA (&, [DEZRENE— Y OBa & D IKHEEN
TREGIEEARESEL70, BFED 19 %ok&E <
Lo TLEo7 UL, BEEH 3.5 mm & Al
AREIE—4 L0 35 %ERTHA. K LOA DREIE
FONFHNAHTFERI, TIRF v 72 EHLTWA
OTERE(LTH I LW TE, MEAREIE—5 L) 30
%N 1.4 g TH o7z, RLOA IZADEL LTV
123 Hz CTHIRRR AR L7, #EEA~OEH A 15
L7-HIEDORER, KR LOA OIREINNEEIL 8 m/s? &
[DHERHREE— & O 2 fETIREN A B L A 7200 +0 7%
FEIEE RS, £/, SO SOHBEENIL19.4
mW & [AERUREIE— % L ) 59 RIREBEITH -
72, X o T, MEEE/ AT 412 (m/s?) /W E3E
WICKEL, EAREIT— 5 D 4.8 f5ThH - 7.

Table 2 Comparison between the LOA for cel-
luler phones and the rotary moter.

Items [unit] LOA Rotary motor
Thickness [mm] 3.5 (-35 %) 5.4
Volume [mm?®] 424 (+19 %) (355
Mass [g] 1.4 (=30 %) | 2.0
Coil voltage [V] 0.79* 1.3
Coil current [mA]| 24.5* 36
Frequency [Hz] |123 (+60 %) | 77
Acceleration 8.0 (+100 %) 4.0

[m/s?]
Power [mW] 19.4 (-59 %) | 46.7
Acceleration
/ Power 412 85.7
[(m/s2) /W]

* RMS value

() Difference with Rotary motor
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Fig. 5 Conparison of characteristics between
the LOA and the rotary moter (Set on acrylic

case : 77 g).
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