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Study on the mobile phone case for self-power generation
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Abstract This paper presents the mobile phone case for self-power generation and recharge for emergency calls or
text messages at the discharge of a battery. If the user shakes his smart phone case, the interaction of electromagnetic
coil and permanent magnet in an electric generator produces electric energy, which charges the lithium-ion battery.
Thisenables the user to give a few calls or text messages. In addition, the vibration energy from humans walking
at a frequency of 2 ~ 3Hz charges the battery. The electric generator was simulated using MAXWELL, a commercial
electromagnetic analysis program, to analyze the electric power generation. Finally a prototype of the mobile phone
case for self-power generation was built based on the analysis and its performance wasverified.
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Fig. 1. Design for generation parts
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Fig. 2. Axisymmetric modeling of linear generators

Table 1. Modeling specifications on generator

Magnet NdFe 35
Coil Copper
Coil number AWG 35
Load({2) 68
Number of turns 6000
Resistance( {2) 537
Coil diameter[mm] 0.15

10

Table 2. Properties of generator

Name Figure[mm]
Height of Magnet 25.23
Thickness of Magnet 8.525
Height of Coil 245
Thickness of Coil 5.035
Air-gap 2.5
XY Plot 2
25.00
1250 —
z 4
g 4
g 000 —
2 4
1250 —
2500 4——F——F——F——————T——T—T— 1T
0.00 50.00 100.00 150.00
Time [ms]
Fig. 3. Node voltage of generator
XY Plot 3
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Fig. 4. Branch current of generator
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No. Part Name Image
1 Top cover
2 Bottom cover
3 Switch
4 PCB
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system

Magnet Module

Fig 5. Parts drawing for generator production

Fig 6. A prototype of Smartphone self-generator case (a)
Generator (b) Rectifier circuit (c) Assembly of
generator and case (d) Final prototype
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Table 3. Result of voltage and power

Result
Experimental
measurement

Analysis

Program

10(°,
Analysis Error ratio(%)

Output

voltage[V]
Output power[P]

11.342 9.765 13.90

1.890 1.626 13.97
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