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Application of linear oscillatory actuator

using magneto-spring for a cellular phone
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A cellular phone gains in popularity remarkably. The miniaturization and lightening a

cellular phone are advanced because of it. Recently, most cellular phones have the vibration

function to inform the arrival of a message. The vibration motor, which rotates the eccentric

weight, is capitalized on as a vibration source now. However, it is difficult to miniaturize the

rotary vibration motor. We developed the thin Linear Oscillatory Actuator (LOA) which

was able to move the weight linearly. It could resonate with magneto-spring, that is made

by detent force of permanent magnet. The vibration acceleration: 6.9 meter per second

square, that is 1.5 times general the rotary vibration motor, can be generated by the LOA

though it’s power is almost equal to the rotary vibration motor. In this paper, operation

principals, consideration of magneto-spring constant, and its resonance characteristics are

described about this LOA.

Key Words: Magneto-spring, detent force, resonance, Linear Oscillatory Actuator, cel-

lular phone, thin type, vibration acceleration.
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Fig. 1: Operational principle of LOA using mag-
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Fig. 2: Thrust characteristics of LOA using mag-
neto-spring ( ¢ p=2.4 mm).
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Fig. 3: Influence of permanent magnet distance
on magnetic flux line (z = 1.5 mm, I =0 A, 0.1
p Wb/line).
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Fig. 4: Influence of permanent magnet distance
on magneto-spring constant and thrust constant.
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Table 1: Specifications of LOA using mag- Table 2: Comparison between LOA and rotary

neto-spring. vibration motor.
items Value items LOA Rotary
Size 13 X 22.6 X 3 mm?
i 3 X 22.6 X .0 X
Mass (Mover) 09 g Size [mm?] 13X22.6X3 | J6.0X5
(Total) 51 g Volume [mm?] 881 565
Yoke Laminated steel (50H350) Mass [g] 5.1 2.0
(Bn=18T, Hn=10 kA/m) Input Voltage [V] | AC 0.85% | DC 1.3
Magnet Nd-Fe-B (N45M)
(He=520 kA /m) Coil current [mA] 154 * 104
Number of Power [mW] 131 135
coil windings | 300 Frequency [Hz] 85 91
Coil resistance 50 Q . 9
Thrust constant 031 N/A Acceleration[m/s?] 6.9 4.6
Magneto-spring ' * Effective value
constant 308 N/m B R
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Fig. 6: Resonance characteristics of LOA using YVr—A 77 g \ZK LOA #L0f1r7- & &,
magneto-spring (Sin wave : 0.85 V). B EDHEEEEIRET— & O & X L I3FFET,
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