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Abstract : To address the stability, real-time performance, and compatibility issues of data transmission between the
industrial manipulator teaching pendant and PLC (Programmable Logic Controller), this paper is based on
the application scenarios of small and medium-sized industrial manipulators. It selects Modbus RTU as the
core communication protocol and completes the entire process planning from hardware interface matching,
protocol frame structure improvement to software programming. Using the STM32F407 chip to build the
core of the teaching pendant control, and combining with the Siemens S7-1200 PLC, a half-duplex RS-
485 communication link is constructed. The address field, function code, and error—checking mechanism
of the data frame are improved to achieve two—way interaction of teaching instructions, position data,
and status feedback. The test results show that this design has a communication bit error rate of less
than 0.01% at a baud rate of 9600bps and a transmission distance of 10m in an industrial environment.
The instruction response delay is controlled within 50ms, meeting the actual needs of precise control of
industrial manipulators and having strong engineering practicability.
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