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A study on the implementation and performance evaluation of low-power ZigBee sensor

in the M2M gateway system
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Abstract: This paper describes the implementation of a ZigBee sensor node that can be utilized as a multiband and machine to ma-
chine (M2M) communication gateway. The IEEE 802.15.4-2003 standard was used as the wireless network frequency band. Ember's
Type EM357 SoC was used as the transmission and reception device to perform the communication function, and it was also used
for both the main M2M gateway and the sensor node. For the implementation of the operating protocol, EmberZNet Stack 4.5.4
from the Ember Corporation was used. The measurement of the reception sensitivity in the receiving module and the actual output
signal from the reference were obtained from the transmission of a packet, and the packet included the M2M gateway within the at-
tached ZigBee sensor. The packet error rate was measured as 0% with a -98 dBm reception sensitivity at the ZigBee frequency. In
addition, excellent current characteristics of the ZigBee modules were shown by the implementation of the low-power circuit.
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Figure 1: Operating Platform Structure of M2M Gateway System
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Figure 2: Platform Blockdiagram of M2M Gateway System
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Figure 3: Blockdiagram of EM357. Zigbee Transceiver Device

Table 1: The Parameter of EM357 Zigbee Transceiver

Parameter Characteristics
Operating 2400~2480 MHz
Frequency
The maximum 3 dBm(2 mW) /

transmit power Built-in Amplifier: 20 dBm(100 mW)

-100 dBm@PER 1%, 20 Byte Packet,

tivi
Sensitivity -102 dBm/Booster Mode

Operating voltage 2.1~3.6 Vdc, 3.0 V typ.

Tx Mode(3 dBm Otput) : 31 mA,
Current RX Mode : 26 mA
Consumption Sleep Current : 400 nA without Sleep)
Timer, 800 nA with Sleep Timer
IEEE 802.15.4-2003 Transceiver &
Interface

Lower MAC

Program Memory 128~192 KB Flash

GPIO/ADC/UART/SPI/TWI/Timer

Peripherals Unit
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Figure 5: Low-power Operation Circuits by the Standby
Current Interruption
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