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ABSTRACT

In this paper we propose a multi-protocol gateway system based on low power wireless communications. The
proposed multi-protocol gateway system was designed to allow real-time monitoring and control of the on-site
situation through wired and wireless networks by gathering information for streetlight power control and
environmental monitoring. The sensing data using multi-sensors with composite processing that selectively used
wired or wireless communication (e.g., CDMA, Ethernet (TCP/IP), GPS, etc.) were designed to act as
intermediaries that transmitted to the main server through ZigBee. Inaddition, they were designed by separating a
CPU board and baseboard to ensure low maintenance cost and ease of hardware replacement. The proposed
multi-protocol gateway system’s power, impact, continuous operation stability, and immunity test results obtained
a normal operation success rate of over 95% and normal continuous operation results. Moreover, in the voltage
drop test , instantaneous immunity test, and conductive RF electromagnetic field immunity test, it obtained an

average rating result of “A”.
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Fig. 1. Multi-protocol gateway system configuration
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Table 1. CPU board configuration

Symbol Description
$3C2440 32bit CMOS Micro Controller

4M X 16BIT x 4BANKS
SDRAM

64M X 8BIT
NAND Flash Memory

K4S561632H-UI75

K91208UOC-PIBO

SDS7000 Switching Diode
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Table 2. Base board configuration
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Symbol Description (S3C2440)
TALVC245A Low-vo?tage CMOS  Octal Bus
Transceivers
74HC21D 4-Input positive-AND gates

AX887896BLI | Fast Ethernet Controller

3.0V to 5.5V, Low- Power

up to 1Mbps, True RS- 232
Transceivers Using Four  0.1uF
External Capacitors

MAX3232ESE

ULN2803AFWG | the IC of darlington TR array form

TPS65021 DC to DC Step-downer
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Table 3. GPS module configuration

Symbol Description

Model NGA- R3D615

Receiver L1 Frequency, C/A Code, 20-

type Channel
GPS Chipset SlRF'starTM]]] GSC3fLP, GPS
Architecture

4Mbit Flash Memory, Low Noise

WW fi
catures Amplifier, Patch Antena, TCXO

M. -
ax up-Data 1Hz
rate
Sensitivity -156dBm

Current 60~70mA

Protocol NMEA 0183
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Table 4. Continuous operation test result

Ttem Content

Conditions |120 hour / 1 hour interval on/off

Data transmit-receive (zigbee) |normalcy

Function  [Magnetic switch control normalcy
LCD Display normalcy
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Table 5. Power and Impact Test Result
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Item Power Test Impact test E 6. A s 2 a7t A Ae
Conditions Each Power Test 0.5M Free Table 6. Voltage drop and momentary power tolerance
(220V,12V,5V,3.3V,1.8V) fall experiments
Numl?er of 80 times 100 times Attenuation| Periodic | Criteria | Performance evaluation
experiments 100% °1% 05 B A
AF
Number Of. 76 times 95 times 100% 1’4 1 B A
normal operation 30% 30 B A
Success rate 95% 95% 100% °14| 300 C C
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