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A Study On Design of ZigBee Chip Commumcatlon Module for
Remote Radiation Measurement
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Abstract

This paper suggests how to design a ZigBee—chip—based communication module to remotely measure radiation
level. The suggested communication module consists of two control processors for the chip as generally required
to configure a ZigBee system, and one chip module to configure a ZigBee RF device. The ZigBee—chip—based
communication module for remote radiation measurement consists of a wireless communication controller; sensor
and high-voltage generator; charger and power supply circuit; wired communication part; and RF circuit and
antenna. The wireless communication controller is to control wireless communication for ZigBee and to measure
radiation level remotely. The sensor and high-voltage generator generates 500 V in two consecutive series to
amplify and filter pulses of radiation detected by G-M Tube. The charger and power supply circuit part is to
charge lithium-ion battery and supply power to one—chip processors. The wired communication part serves as a
RS-485/422 interface to enable USB interface and wired remote communication for interfacing with PC and
debugging. RF circuit and antenna applies an RLC passive component for chip antenna to configure BALUN and
antenna impedance matching circuit, allowing wireless communication. After configuring the ZigBee—chip—based
communication module, tests were conducted to measure radiation level remotely: data were successfully
transmitted in 10-meter and 100-meter distances, measuring radiation level in a remote condition. The
communication module allows an environment where radiation level can be remotely measured in an economically
beneficial way as it not only consumes less electricity but also costs less. By securing linearity of a radiation
measuring device and by minimizing the device itself, it is possible to set up an environment where radiation can

be measured in a reliable manner, and radiation level is monitored real-time.
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Fig 8. Accredited testing laboratory equipment
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Table 2. Current consumption and cost analysis of
ZigBee Chip Communication Module for

Remote Radiation Measurement
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