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Abstract

In recent years, lithium batteries have become ubiquitous in portable electronic products, electric
vehicles, and renewable energy systems. The inaccurate and incomplete measurement results are
the main problems of some lithium battery level detection systems, as they overlook important
factors that can affect battery performance, such as temperature parameters, as well as battery
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aging (SOH) and internal resistance changes. As the number of battery uses increases, the battery
continues to age, and electricity. The pool capacity will gradually decrease. If the step of full cycle
calibration of the rated battery capacity is missing, it will increase the measurement error of the
battery, and this error will accumulate and increase with the frequency of battery use. This article
mainly focuses on the STM32 microcontroller microcontroller as the core, targeting portable
low-power products develop a lithium battery level detection system and protect the charging and
discharging processes of the lithium battery pack. The current, voltage, and temperature parame-
ters of the lithium battery pack will be collected in a timely manner by the system controller, pro-
viding a theoretical basis for the detection of remaining battery capacity and battery pack charg-
ing and discharging protection. The battery performance detection system in the paper has ad-
vantages such as high measurement accuracy, fast response speed, low cost, easy operation, and
system stability.
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Figure 1. Framework diagram of battery detection system
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Figure 2. Lithium battery charging characteristic curve
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Figure 3. Lithium battery charging stage
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Figure 4. Relationship curve between discharge rate and ca-
pacity of lithium batteries
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Figure 5. System hardware design block diagram
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Figure 6. Current acquisition circuit diagram
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Figure 7. Lithium battery charging circuit diagram
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Figure 8. System main program flowchart
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Figure 9. Battery charging process diagram
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Figure 11. Physical power failure diagram
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Figure 16. Check battery fully charged image
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