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Design of intelligent liquid nitrogen tank based on single-chip computer
ZHOU Xu', YAN Hongli?

(1 School of Health Science and Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China;
2 Center for Reproductive Medicine, the First Affiliated Hospital of Naval Medical University, Shanghai 200433, China)

Abstract; In order to realize the optimization of reproductive medicine center and sperm library game and embryo centralization, safe
management, using the Internet of Things technology, temperature, level detection technology and WiFi, through temperature sensor,
level sensor and light sensor communication, based on the traditional liquid nitrogen tank, the paper designs liquid nitrogen tank cover
for the digital management of liquid nitrogen tank samples, which can realize the real-time data monitoring and alarm, and transfer the
data to the computer through the communication interface. The design of the intelligent lock cover of the liquid nitrogen tank has the
advantages of simple operation and safety, which is suitable for the freezing and management of gametes and embryos in various
reproductive centers, so as to improve the survival rate of embryo preservation and greatly reduce the cost of assisted reproduction for
patients. As a kind of biobank, this design also provides a solid foundation for the construction of digital biobank.
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Fig. 1 Block diagram of the overall system design
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Fig. 2 Master control diagram
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Fig. 4 Temperature acquisition circuit diagram
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Fig. 5 Circuit diagram of the ultrasonic liquid level detection

module
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Fig. 7 Wireless module circuit diagram
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Fig. 8 The circuit diagram of the light intensity sensor
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Fig. 9 The electromagnetic lock circuit diagram
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Fig. 11 Flowchart of password unlocking and password change
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Fig. 12 Flowchart of wireless communication
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