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Tokyo State
Area Total: 2,200 km?
Population: 13 Million

- Sensors = 13M x 150 = 2 Billion / year
- Average Spacing=1m

Py
4

10 mW x 1 Trillion (Simultaneously)
> 1000 AkW (10M kW)

- Equiv. to 10 Nuclear Power Stations / Year / Earth

Functions Needed
e

e £~ 7 £ - Energy Harvester-type Power Supply
‘1 m > '1 m g - Sensing
1cm? 1cm? Tem? - Time & Location by GPS

Bluetooth Class-3 (1mW) - Wireless Signal-out
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MicroGen System
50uW, 15V
100Hz, 0.1G
Af < 2Hz
15 mm x 15 mm
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Piezoelectric Ceramics Train Wheels

} Triboelectric Tires
V.4 / /
for / - / Hand-wound
Electromagnetic
Piezoelectric Polymers Foot-step
Force o\ Triboelectric /
F &((y/ ys o/
kg \G(\ Inertia (Walk,
<& This /e | Wind, Building,
(,@\ Work Bridge)
?S’ Electrets
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g

10 Hz 100 Hz 1 kHz 10 kHz
Frequency f
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SPT DRIE Roadmap BHIEH
Data Courtesy: SPP Technologies Co., Ltd

Trench

Width Sample SEM Parameter
’rrr."Pr”"'r”‘”r“"hr”m"rrM“"M Depth 50 Hm 100 Hm 130 IJm
1 | | | ‘ ‘ " 1
Aspect Ratio 20 100 130

1.0 ym
Etch Rate >2.0 yum/min | > 1.2 ym/min | > 1.0 ym/min

Angle 90£0.2° 90£0.2° 90+0.2°
Depth 30 um 60 um 75 um
Aspect Ratio 30 120 150

0.5 ym
Etch Rate > 0.8 um/min | > 0.7 ym/min | > 0.6 pm/min

5.0V 12.0mm )(2“3
( 1

Angle 90+0.2° 90+0.2° 90+0.2°
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