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Novel Design of Solenoid Type Actuator Using in Cell-Phone
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ABSTRACT

With the advent of the telecommunication era, a mobile phone becomes a necessary communication device in modern
society. For silent tactile signal, vibration motors have become one of the generic components in most mobile phones.
Conventional vibration motors employ three-phase windings with mechanical brushes for commutation. However, mechanical
commutation in these prior arts greatly deteriorates its life span, reliability, and productivity due to structural intricacy. This
paper introduces a novel design of solenoid-type vibrators using electromagnetic and mechanical analysis. The proposed
vibrators have a simpler structure and longer life span by eliminating wear-prone commutation parts in vibration motors.
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Fig. 1. Development of communication devices



Table I Characteristic feature of vibration
Type Cylinder Coin type Solenoid | Solenoid
type type 1 type I
Windings | Rhombic | Corless Core Coreless
Airgap Radial Axial Axial Axial
Vibration | Rotation | Rotation Shake Shake
Size D4x20 |[DI3xt3.0/DP13x13.0/ P15 x13.0
Cylinder type Coin type

Rotor

2D

3D

| #Magnetic
airgap

Fig. 3. Schematic of solenoid-type vibrators;
(a) type I, (b) type II
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Fig. 5. suspension modeling of type I

Fig. 6. 1st mode of type |

Fig. 7. 2nd mode of type I
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Fig. 9. suspension modeling of type I

Fig. 10. 1st mode of type II

Fig. 11. 2nd mode of type II
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Fig. 12. Magnetic force of solenoid type I
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Fig. 14. Magnetic flux density of solenoid type II.
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Table II Test results of vibrators

Type Cylinder Coin type Solenoid | Solenoid
type type [ type 1L
Current(mA) 40 30 30 30
Voltage(V) 2.3 3 3 3
R 50 100 90 100
L(H) 0.0385 0 0.0525 0
Acc.(g) 0.856 0.986 0.835 0.962
# of parts 12 15 7 9
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