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Faclility Feature Detall ‘

New Investment:

26 Existing 3D (35 1ni) 8inch MEMS and 12 inch Integration

4 inch Line 3F(6 0m) Bonding and Testing, ZA(8 4 m) Evaluation
3B (154 n) Green Testing
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@® Green and Safety Management
@® Support HV prototyping and LV Production
@® Invite SMEs of Polishing, Electroplating, etc.



2010
User Interfaces of Mobile Devices
Accelerometer, Gyro, Microphone

What's next for A\ b
MEMS2 Q

2000
Inkjet head, Digital Mirror Device

1990
Pressure sensor, Accelerometer




Difficulties of industrialization of WSN

- Large size and difficulty of installation and expensive cost
Typical size of WSN prototype
IRIS:

Slze : 64 x 34 x 29mm
Battery : 2xsize AA

Air Sence,
ZigCube(Hitachi) etc,

- Battery change of large number

‘ Need of No battery change with easy

Installation sensor node (Low power

consumption, less than 150uW)
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New ldea 2 (LPC communication)
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New ldea :LPC“Piezoelectric Accelerometers
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New ldea 2 : LPC communication

Ordinary tele-communication: e

Reliability is important
WSN —>

data transmission error
acceptable.

.

Strategy for LPC

-One directional data transmission
-Data volume deduction

Conventional data transmission

Protocol Unique word ID Data CRC

L

|

PC decrease

CRC : XEITRKRE
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New Idea for LPC: Event driven sensor)

To wake up sensors only on sensing time

=Decrease of average PC of Sensor Nodes

Development of Particle sensor
triggered by event driven Piezo
-electric switch (average PC
=95 u W)

11



Prototype of Wireless Power Sensor

Tmep. Sensor

Average Power Consumption: 10 uW (10
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Specifications
-Sensing
Power : 0~1000 W
Temperature: -10°C~+65°C

-Wireless Communication
Frequency: 2404 MHz ~ 2420 MHz
Transmission Power: 1 mW
Data Communication: Packet-type

-Powering
Battery: 1.5 V, Button-type
(LR44, SR44, SR48, etc)
Life-time: 60 days (LR44, 0.5 sec sampling)

Clamp-on Type AC
Current Sensor
CTL-6-S32-8F-CL [1]

- Dimensions (mm): 18W x 25H x 18t
- Windng (Turn): 800
- Current Range (Recommended): 10 mA—-15A

MCU
C8051F930[2]

- Supply \oltage: 0.9 — 1.8 V (One-cell mode
operation)

- Built-in dc-dc converter with 1.8 — 3.3 V output
(65 mW max)

- Typical sleep mode current < 0.1 pA

- 10-Bit Analog to Digital Converter

Transceiver IC
NRF24L01[3]

- 2.4-2.5 GHz ISM band

- Minimum supply voltage: 1.9 V

- Supply current in TX mode @ 0dBm output
power: 11.3 mA

- Supply current in Power Down mode: 900 nA

c sampling




Sensor Installation

Three-phase AC (200 v

-~ Wl Wireless
=1 Sensor Nodes
e

A |



Employmnet of WSN to convenience store
Air conditioning
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Employment of WSN to convenience store

Fryer system
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EPC REDUCTION AT TOKYO AREA CVS

€ Without GSN € \With GSN
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AT A
“Wing Band”

<Miniaturized Flexible Node >
Wing-Band 6 x 30 x 0.1 mm3, 1 g
maintenance-free (2 years)
315MHz, 10 m
Average <5 uW
(Target 1 uW)

Piezoelectric Digital Temp.
Activity Sensor § Sensor

] Custom RF-IC

*

Small Battery




WIRELESS SENSOR FOR BIRD
FLU

Prototype

.
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possible by activity
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Application for

Agriculture In office - At home
= Networking & QJ? 3
PORR l i\% .

Disease
detection

| Climate
control

s P sl (3)Health monitoring
(1)Wireless networked (2) Smart Birth of kettles
sensing for food factory control




CONCLUSION AND ACKNOWLEDGEMENTS

Down sizing, cost reduction and LPC are important issues for
industrialization of WSN,

Green sensors

- Energy saving of 5-1o0 10 % by power monitoring of Equipment

- Installed a system of 10 battery-less sensor nodes +receiver 1o
2.000/14.000 CVSs

» Further cost reduction is needed (Integration test, PKG)
Smart agri WSN

- Chicken monitoring
- Birth control of cows

Special thanks for NEDO & JST for their financial supports
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