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[Abstract]

In this paper, collecting real-time data frames that occur during RS232 communication between an HMI
and PLC of automation equipment by sniffing real-time information data frames through MCU without
modification of the HMI or PLC, a method is proposed that allows users to collect data without being
dependent on the modification of PLC and HMI systems. The user collects necessary information from the
sniffing data through the parsing operation, and the original communication interface is maintained by
transmitting the corresponding sniffing frame to the destination. The MCU's UART communication interface
circuit is physically designed according to the RS232 communication standard, and this additionally improves
efficiency more so than an interrupt-based system by using the DMA device inside the MCU. In addition,
the data frame IO operation is performed by logically separating the work of the DMA interrupt service
routine from the work of the main thread using the circular queue. Through this method, the user receives
the sniffing data frame between the HMI and PLC in RS232 format, and the frame transfer between PLC
and HMI arrives normally at the original destination. By sniffing the data frame without further modification

of the PLC and HMI, it can be confirmed that it arrives at the user system normally.

» Key words: ARM Cortex M7, PLC Communication Interface, STM_Uart_Dma, Dma_Uart_Interrupt,
Uart system Sniffing
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I. Introduction
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II. Preliminaries

1. UART Communication and RS232,RS485
Interface
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Fig. 1. RS485 System Architecture
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2. Direct Memory Access (DMA)
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Fig. 2. DMA Controller Block Diagram
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III. The Proposed Scheme
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Fig. 4. Rs232 Communication Forward System Architecture
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Fig. 5. Program Logic Architecture
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2. Experiment Result and Analysis

MCU UART 2% 33t Fig 61 Zo] 7t
HAL_UART_RX_CpltCallback 349 ¥dFL MCUY
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void HAL_UART_RxCpltCallback
(UART_HandleTypeDef *huart)

Table 1. Target MCU Pins Description {
if(huart->Instance == USART3)

. . . Alternate

Pin Number Pin Name Pin Type Function {

115 PCo 10 UART6TX } gueue_push(QUEUE1,rxdata3);
116 PC7 /0 UART6RX else if(huart->Instance == USARTé)
120 PA9 I/0 UARTI1TX {

121 PA10 1/0 UARTIRX queue_push(QUEUE2,rxdatab);
139 PC10 I/0 UART3TX }

140 PC11 I/0 UART3RX }

Table 12 AN Stm32F746IGT6 Cortax M79] & =
oA AFEEE 228 | AR dY, B, Vs B
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IV. Experiment

1. Experiment Environment
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Fig. 6. Function Override
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}
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char data = queue_pop(2); jU”P“ T
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Fig. 8. PLC Communication Setup

Fig. 91} o] PLC LadderE AMdsteict A&-S 2a]
M= v]EQeln YEojolo] Wsty HlEQele] Sak
P00000, Y EHHo] A= D00000C.Z Ladder A2

2885} Ladderd] OWHA] £9] 2A12 0 22 1 = A
A NO(Normally Open) BRA NC(Normally Close)
o2 BHGIE BI 7E=SE B|E 999 =4 PO00002]
H2o] AR Bl o g HalH PLCO| W& CTU o

Fig. 10. HMI Setup

Fig. 113} Zro] On/Offgt 7}56t H|E o QHAIE
9} WORD QUMEZ =7}sto] PLCO H|EZAQF Y&

27 A1g 4 =S Aot AL otn AP



22  Journal of The Korea Society of Computer and Information

e -

Fig. 11. HMI Screen
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Fig. 12. HMI To PLC Frame Monitoring
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V. Conclusions
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