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Development of Mixed Sensor Parts for Integrated Radiation
Exposure Protection Fireman’s Life-saving Alarm
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Abstract

In this paper, we proposed the development of a mixed sensor parts for integrated radiation exposure protection fireman’s
life-saving alarm that can be location—tracked and irradiated. To measure radiation exposure dose, we use the PIN-Diode
radiation measurement sensor module, a semi—conductive radiation measurement sensor that can minimize size and weight.
The design for removing leakage current is carried out to enhance the characteristics of the radiation measurement sensor
using PIN-Diode. The IMU sensor module is used to estimate the location of the current fireman at the same time as the
accident estimate by adding together the data and the values for acceleration on the three axis. Experiments were
conductied by an authorized testing agency to determine the efficiency of the proposed mixed sensor parts for integrated
radiation exposure protection fireman's life-saving alarms. The cumulative dose measurement range was measured in the
range of 10 pSv to 10 mSv, the highest level in the world. The accuracy was measured from +6.3% to +9.0% (137 Cs) and
normal operation was found at the international standard of £15%. In addition, positional accuracy was measured within
+10%, resulting in a high level of results, demonstrating its effectiveness. Therefore, it is expected that more firemen will
be able to provide with superior performance integrated radiation exposure protection fireman life-saving alarm.
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Fig. 1. Composition of Integrated Radiation Exposure

Protection Fireman’s Life-saving Alarm.
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Fig. 2. Circuit Diagram For Removal Of Leakage Current.
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Fig. 3. Circuit Diagram of Application of the First Stage
treatment.
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Fig. 4. Circuit Diagram of Optimized Amplifier.
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Fig. 5. Circuit Diagram of PIN-Diode Sensor Module with
MCU Added.
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Fig. 6. PCB Image of PIN-Diode Sensor Module.
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Fig. 8. Test Screen for Positioning.
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Fig. 9. Full Hardware Image.
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Table 1. esult of Certificate of Accreditation Agency.
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Evaluation Item

(Performance Specifications) Wi Brlgiien Kozl
Cumulative dose measurement Sv/h 10uSY ~ 10mSy
range
Accuracy +00% 6.3% ~ +9.0%
Accuracy of Positioning +00% +10%
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