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Piezo Fan for Thermal Management of Electronics

K.H. Tseng,l0 M. Mochizuki,[J T. Kosakabe,[l K. Mashiko,
T. Takenaka,[O K. Yamamoto,[J andd R. Kikutake
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In order to satisfy the demands for light-weight, low power consumption, and compact-sized personal computers,
portable electronics, LED applied products and audio electronics, we have developed the 'piezo fan' that works on
a different principle compared to that of motor fans. By using the finite-element method for design support, the
demands for long life and compact size were achieved. Also, on the basis of the supposed application, the cooling
effects and the cooling possibilities of piezo fans were confirmed by applying them to the heat sources of personal
computers, portable electronics, and LED applied products.
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Fig. 1. Operation principle of piezo fan.
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Fig. 2. Characteristics of piezo fan.
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Fig. 3. The structure of a long life piezo fan.
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Table. Comparison of single and multi layer piezo fan.

oooo ooooo gogd oooo
ooo Volt Resonant | Vibration |Consumption
0ltage | frequency |amplitude |  power
gooooooo
single layer 65 Vpp 46 Hz 26 mm 7 mW
goooooooo
Multi layef] 10 layers[] 65 Vep 415 Hz 25 mm 6 mw
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Fig. 40 ald Stress analysis of a piezo fan without a supporting block.
0 b0 Stress analysis of a piezo fan while using a supporting block.
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Fig. 5. Performance change of a piezo fan in high
temperature environment.
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Fig. 6. Piezo fan application in portable electronic
devicesld imaginary pictureJ and the experiment setup
based on a real portable electronic device IC design.
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Fig. 7. The cooling effect of piezo fan in a portable
electronic device.
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Fig. 8. Piezo fan application in LED modules cooling.
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Fig. 9. Raked piezo fan.
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Fig. 10. Cooling effect of raked piezo fan.
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