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Design and Implementation of a Sensor Node for Out-Door Environmental
Monitoring

RYBE -BMHET-¢EL Eg -HEe
(Jae-Hyun Son - Yang-Haeng Cho - Je-Hong Kim - Young-Suk Joo * Sun-Sup So)

Abstract - In this paper, we described a design and implementation of a sensor node for environmental monitoring.
The main focus of design for sensor nodes is to isolate MCU for treating sensors from the RF module for considering
various communication environment. The second is to make the interface between MCU and varity of sensor. In

addition,

we choose a narrow band communication module, ccl020, for the admittance of Korea government

comminication law. We also use a uC/OS-1I as an operating system which is famous for 8bit MCUs. We showed that

the communication performance is sufficient to

use the communication module in a out-door environment through

several experiments in that it is possible to transmit between 100m distance through experiments in a mountain.
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Fig. 1 The general concept of environmental monitoring system
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Table 1 The existing sensor nodes

of MM =g

Mote mica2 iMote Telos
Released 2003 2003 2003
Clock 7TMHz 12MHz 20MHz
CPU Atmel ARM Motorola
Flash(code, KB) 128 512 60
RAM(KB) 4 64 4
Radio (kBaud) 40 460 250
Radio Type ChipCon | Zeevo BT ZigBee

k3 2 ZigBee B4 HE
Table 2 The performance of the ZigBee communication chips

T | CC2420 | EM2420 IMC1319%/3] JN5121 | CC2430

3]A} | Chipcon | Ember |Freescale| Jennic | Chipcon

RX #%=([-94dBm | -94dBm | -92dBm | -93dBm | -94dBm

42 |RX| 20mA | 20mA | 42mA | 50mA | 27mA
22 TX| 17mA | 17mA | 35mA | 40mA | 25mA

S 21736V 21736V 2.073.4V 22736V {2073.6V

CPU ON o o o 32Bit | 8Bit
Chip #/%| ™ T B RISC | 8051
MCUS$}H

Interface| SFY SPI SPI - -

ER T2
(AR =)

uC/0s—I1
(Z2=NA =T BS)
OS_CORE.C
OS_FLAG.C
OS_MBOX.C
OS.MEM.C

AS_MUTEX.C
os_a.c OS_CFG.H

INCLUDE.H

uC/OS—H &R
(S8 =230 2SI 2r4)

OS_SEM.C
OS._TASK.C
OS_TIME.C
uwCoOSs_I.C
uCQOS_ILH
UC/OS—l Xe
(Z2Ml X A& RE)
OS_CPU.H
OS_CPU_A.ASM
OS_CPU._C.C
I ol
st=su01
cPU | | Etoim

a7 3 uC/OS-Il mt 3 =x[5]
Fig. 3 The structure of the uC/OS-1i file
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Table 3 The frequency authentication band of 400[MHzZ] band
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Table 4 The size of router application code

A4 =7]
data 276
text 6666

bss 2088
noinit 0
eeprom 0
stab 17244
stabstr 8032
total 34306
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