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Abstract This study developed a data logger to record the temperature history during the storage and
transportation of medicines for the corona pandemic and in special logistics sensitive to biological
samples or temperature. In addition, since the location of transported goods and web-based map
services are necessary, a wireless terminal device was also developed. This device transmits the measured
temperature and GPS-based location signal to the webserver. The communication modem used Cat.M1
RF module to utilize the LTE network that enables wireless communication in all regions of Korea
without distance restrictions. Moreover, a GPS receiving module for positioning was installed in the
wireless terminal device. The data logger is designed to store temperature data for at least 30 days and
was made detachable. Each device used STM32L152CCT6 as MCU. The main topics of this research
include circuit design for accurate temperature measurement, operation algorithm development,
communication protocol design, firmware development, TCP communication data format design, and
design and production of detachable external modules. Finally, the degree of achievement of key
performance indicators was verified by an accredited testing and certification agency to establish the

performance and reliability levels of the developed terminal device.
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Fig. 1. Cold Chain Market
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Fig. 2. Ratio of cold chain logistics products
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Fig. 8. Operational Flowchart of Dispaly unit
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Fig. 9. USB & Modem Functional Flowchart
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Fig. 10. Functional view design of Graphic LCD
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Fig. 11. Operational scenario of Data logger
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Fig. 13. Data Structure & Transmission
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