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Network Device for Intelligent Container Supporting
Wi-Fi and IEEE 802.15.4

Tai=Jin Park

Department of Telecommunication Engineering, The Graduate School,

Pukyong National University

Abstract

Intelligent container system is.the state-of-the-art container system which prevents danger
beforehand by monitoring status of freight inside the container in real time, and warns the
danger immediately when danger is detected. Network device installed in each container is
composed of low-power MCU and RF chip, and delivers information of container in
accordance with the IEEE 802.15.4. It has the advantage of operating on low-power, but
there is a limit in transmitting data-due to small transmission/frame, and transmission rate
falls down in case of being used-in a Wi-Fi environment of port. In order to solve this
problem, this paper suggests Network device which operates with low current by using
TinyOS, and uses the communication method selected between Wi-Fi communication and

IEEE 802.15.4 communication according to the environment of communication.
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Microcontroller N e
Type

Program memory (KB)

RAM (KB}

Active Power (mW)

Sleep Power (pW)

Wakeup Time (1)

Nonvolatile storage

Chip

Connection type

Size (KB)

Communication

Rudio

Data rate (kbps)

Maodulation type

| Receive Power {_mW}

Transmit Power at 0dBm {mW)
Power Consumption

Minimum Operation (V)

Total Active Power (mW)
Programming and Sensor [nterface
Expansion
Communication
Integrated Sensors
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[3£ 2-2]% CC2420 transceiver®t MSP430%= A4 H FAAM==9]
Telos =HE9] 52 5SS WERATE Telos EHEF9] 5425+ - 40 °C
~ 85 °C oM, HFAhEH] EWAME ALESA i1 MCUYHO
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[T 280 Tl §s%E EIGTE 15 21,50

Telos mote (CC2420) MIN NOM MAX UNIT
Supply veoltage 2.1 36 \
Supply voltage during flash memory programming 2.7 3.6 3
Operating free air temperature -40 85 B
Current Consumption; MCU on, Radio RX 21.8 23 mA
Current Consumption: MCU on, Radio TX 19.5 21 mA
Current Consumption: MCU on, Radio off 1800 2400 |  pA
Current Consumption: MCU idle, Radio off 54.5 1200 |  pA
Current Consumption: MCU standby 5.1 210 uA

[ 2-3]2 Wi-Fi 52 AF&-3F G2 microsystems AFS] G2M54779] &%}
EA4S Ueld Folth GaMS477-S Wi-Fi BREZAE =EA - 30 °C ~
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[3£ 2-3] G2M5477 Wi-Fi E&59] 52 54

Environmental Conditions
Parameter
Temperature Range (Operating) -30°C ~+85°C
Temperature Range (Storage) -40°C ~ +85°C
Relative Humidity (Operating) <90%
Relative Humidity (Storage) =90%
Electrical Characteristics
Supply Voltage Min Typ. Max. Unit

Supply Voltage VDD 3.0 3.3 37 VDC
Supply Voltage (VBATT option) 2.0 3.0 3.3 VDC

Pin 21 switched 3.3V output 150 ma

Digital linput
Input logic HIGH VIH 2.3V VDC
Input logic LOW  VIL 1.0V VDC
Digital Output drive
PIO 4,56,7.8 24 ma
PIO 9,10,11,12,13 8 ma
Power consumption

Standby (doze) - 15 - mA
Connected (idle, BX) 40 mA
Connected (TX) 140 212 mA

[ 221 7383 YEYA fulo]l~= yvehlE ASE, WiFi
=2l G2M5477, IEEE802.15.4 E WA H 2l CC2420, VI E A t]ujo] 9]
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il

Datas U3l 371 S &8}l Network device Data®] Entire Msg Length™
A w7l o] Aol<l 38 Bytes YEFHATE Protocol numbere 3|79 E
WAS el Ao ® WiFis &3 AdSAldE 0x300] 49 =1, IEEE
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