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a microwave oven (a) top and (b) side [4]
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Table 1 Acceleration magnitude and frequency of peak for various sources[2]

Vibration Source

Acceleration [m/sz]

Frequency at the peak [Hz]

Car engine compartment 12 200

Base of 3-axis machine tool 10 70

Blender casing 6.4 121

Clothes dryer 3.5 121

Person nervously tapping their wheel 3 1

Car instrument panel 3 13

Door frame just after door closes 3 125

Small microwave oven 2.5 121

HVAC vents in office building 0.2-1.5 60

Windows next to a busy road 0.7 100

CD on notebook computer 0.6 75

Second story floor of busy office 0.2 100
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Fig. 3 (top) Unimorph cantilevered piezoelectric
energy harvester with a proof mass in {3—1}
mode of operation (bottom)  Unimorph
cantilevered piezoelectric energy harvester in
{3—-3} mode of operation with interdigitated

electrodes
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Fig. 4 Commonly used piezoelectric materials: single
crystals, polycrystalline ceramics, polymers
and thin films
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Fig. 5 lllustration of experimental setup for the
characterization of a piezoelectric vibration
energy harvesting system[4]
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Fig. 6 Prototype devices: (a) shoe—inserted piezo—
electric energy harvester[7], (b) backpack—
type piezoelectric energy harvester[8] (c) self—
powered wireless sensor by IMEC[9] and (d)
ZnO nanowire—based nanogenerators[10]
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SI::,M Ti (10 nm)
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D.Shen et al., J. Micromech. Microeng. (2008)
Lam o ae BT onee )

S Roundy et al.
Computer Communications (2003)

Jeon et al., Sensors and Actuators (2005)

Fig. 7 Cantilevered piezoelectric energy harvester
devices reported in the literature[12]
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EE T' EE Times has recently release a list of their
Imes selected 20 Hot Technologies for 2012:

1. MEMS 11. Graphics and GPGPU

12. EUV Lithography

13. Solar conversion

14. White space radio

1551 TFE

16. 40/100 Gbit/second Ethernet

17. Mobile OSes with Android

2. Wireless Sensor Networks

3. Internet of Things

4, Plastic Electronics

5. Near-Field Communications (NFC)
6. Printed Electronics

7. Energy Harvesting

8. Graphene 18. AMOLEDs
9. Next-generation non-volatile memory 19. Smart grid technologies
20.3-DICs

10. Processors

Fig. 8 20 hot technologies for 2012 reported by EE
Times[13]
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