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Design and Test of Active RFID Temperature and Humidity Sensing Tag
With Ultra-low Power Consumption
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Abstract: In order to significantly reduce the power consumption of the active RFID temperature sensing tag, an active RFID temperature and
humidity sensing tag is designed. With the MCU MSP430 as the core, and the temperature and humidity sensor SHT11 and radio frequency
transceiver chip nRF24101 as its peripheral components, the tag accomplishes the temperature and humidity detecting and sending. The design
methods of software and hardware to reach low power consumption, and the test and estimation of the power consumption for the sensing tag are
described in detail. The tag features low power consumption, low cost, and reliability of operation, it is widely used in the power supply by
environment energy, e.g. light, heat and airflow, etc.
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Fig.2 Principle of the hardware circutry
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Fig.3  Six operating modes and the comparison of currents
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Tab.1 The operating currents of five modes

Jre TAERE TAEH
1 TX mode .0dBm % i} 11.1 mA
2 RX mode .2 Mbit/s 12.3 mA
3 standby-I mode 22 A
4 standby-II mode 320 pA
5 power down 900 nA
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Tab.2 The work timing of nRF241.01
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Tab.3 Settings of the RF power output of

receiving and transmitting
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Fig.5 Software design flowchart for low-power consumption
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