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the modbus communication protocol is a device-specific, time-multiplexed, serial, point-to-point, asynchronous protocol. the modbus protocol uses a master-to-slave model and relies on a slave to provide acknowledgements to a master. the modbus protocol supports basic i/o in four types of addresses:
the modbus master sends its request to the slave, and the slave sends its response back to the master. the master initiates a transaction by sending a start-of-message (som) indicator, which is an asynchronous send without a response. the som is followed by a modbus message code (mbc), which is a
two-byte field that contains a 7-bit device address and a 5-bit slave address. the slave address is the slave's address as indicated in its configuration. the mbc contains the address of the specific slave it is addressing. the slave address is a 9-bit field in which the first three bits identify the slave, and the

remaining six bits identify the slave's address relative to the master. this is represented in the address field as 000x(x). the slave address can be thought of as a page, and the slave's address is the address of the page relative to the master. when the master receives data it is waiting for, it reads a
message code and then it reads the data bytes. if the message code is the last code in a transaction, it will acknowledge the transaction with a stop-of-message (som) indicator. the som is followed by a byte of data which is the last byte received in the transaction. the message code is a two-byte field

that contains a 7-bit device address and a 5-bit slave address. the slave address is the slave's address as indicated in its configuration. the data byte is a variable length field which contains a length of data bytes followed by the data bytes. this is represented in the data field as x00x(x). the data length
contains a length of data bytes followed by the data bytes.
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in a modbus operation, the data fields of a modbus request are always encoded in two octets. the data field for any modbus operation is defined as follows: the data field length is indicated in bit 3 to the left of the data field. this is an 8-bit field which indicates the length of the data field to the right of
the field. the first two bits of the data field are reserved for a plc function code. this code can be any of the values 0 to 31. the most significant bit of the plc function code is used to indicate whether the data field contains a register address or a register value. the remaining bits of the data field are used
to store the register address of the request and the value to be read from the target device. the position of these bits within the field is defined by the function code. for example, the first function code 00 indicates that the address and value are in the first byte of the data field. it is a critical aspect of

modbus implementations that all application program function codes are valid, and if a modbus command is sent by a client to a device that does not understand it, the device must return a modbus exception. modbus is normally used for the transfer of a single data item, as well as for the transfer of a
sequence of items. the sequence of items is handled by the provision of a register address which is incremented on each transfer. the modbus specification also defines the protocol for the return of a return code to the client to indicate the success or failure of the command. this is used for example, to

allow a client to progress to the next command in a sequence without needing to know the particular register address involved. 5ec8ef588b
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