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This thesis research presents the design and development of an interface
system for connecting an electric vehicle's Battery Management System (BMS) to the
ATD3.5-S3 display via the CANopen protocol. This work aims to address the limitations
of commercial BMS units with native Controller Area Network (CAN) support, which
typically involve high costs, as well as usability and compatibility constraints with
Human-Machine Interface (HMI) displays in budget-limited applications. This research
began with studying and analyzing the BMS's performance in transmitting data via its
Universal Asynchronous Receiver-Transmitter (UART) port and converting this data into
CANopen frames for use with the ATD3.5-S3 display. Subsequently, an electronic circuit
was designed using an ESP32 microcontroller as the central processing unit, paired with
a TJA1051 transceiver, to manage data transmission over the CANopen protocol. This
enables the real-time display of key battery parameters, namely voltage, current,
temperature, and State of Charge (SOC). Performance verification was conducted by
testing the system under various load conditions, including fast charging, high-current
discharging, and idle states, comparing the prototype's data with standard values from
PCAN-View and the JK BMS application. The test results confirmed that the data
transmission process is accurate and stable. Crucially, the observed difference in values
on the prototype display was proven not to be an error but a direct result of the
intended "Display Resolution," whereby the researcher designed the system to display
integers for clarity, as explained in the data structure design. Furthermore, a
quantitative cost analysis found that the prototype system achieves a 35.11% cost
reduction compared to commercial systems. A sensitivity analysis also confirmed its
cost-effectiveness, even with component price fluctuations. The overall results confirm

that the methods and knowledge developed in this thesis are reliable in data



transmission, are cost-effective, and are suitable for practical application in low-cost
electric vehicle systems, with the potential for future development to add functions
or support other devices. The results confirm that the developed system provides a
reliable data transmission process, is demonstrably cost-effective, and is highly suitable

for practical application in low-cost electric vehicle systems.

<
School of Electrical Engineering ’Vl/é‘l)\ jvet,

¢

Academic Year 2025 % ______________________






