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6. Modbus TCP 

From firmware version 4.0.0, the Asycube offers a Modbus TCP slave (=server) interface in 

order to simplify the integration with PLCs and other Modbus TCP masters (=clients) over 

TCP/IP networks. More information on Modbus can be found in the protocol specification 

available on http://www.modbus.org. 

 

The Section 6.1 presents all necessary information to communicate with the Asycube through 

Modbus TCP. The Section 6.2 shows typical performances that can be achieved. The 

Asycube Modbus Register Table is presented in Section 6.3. The Section 6.4 explains the 

different types of errors and the way to handle them. Finally, the Section 6.5 gives a few 

useful examples, such as how to start a platform vibration through Modbus TCP. 

 

6.1. Configuration 

Default Modbus TCP parameters for the Asycube are: 

 

 

The IP Address and the Subnet Mask are shared with the Ethernet communication 

(Section5.1) and can be changed in the configuration page of the Asyril HMI unlike the 

Modbus port, which is fixed to 502.  

 

Out of all Modbus public function codes, the Asycube implements the minimum useful set of 

functions (Class 0): 

 Code 03 (0x03): Read Holding Registers, with 16 bits access 

 Code 16 (0x10): Write Multiple Registers, with 16 bits access 

 

6.2. Performance 

This section presents the performance and limitations of the Asycube Modbus TCP 

implementation. 

6.2.1. Communication 

The Asycube only accepts one Modbus master/client to be connected at a time. However, a 

TCP/IP connection (See Chapter 5) can be used in parallel with Modbus; this can be useful to 

IP Address 192.168.127.254 

Subnet Mask 255.255.255.0 

Modbus port 

Unit ID 

502 

N/A for Modbus TCP 
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use the Asycube HMI to configure the Asycube while a machine PLC controls the Asycube 

through Modbus. 

 

The Asycube can only handle one read or write request at a time. If two requests are sent 

simultaneously, the second one will be ignored. It is recommended to alternate between the 

different read/write requests.  

 

As stated in the Modbus protocol specification, up to 125 registers can be read at once and 

only up to 123 registers can be written at once. If more registers need to be read (or written), 

you will have to implement multiple read (or write) requests one after the other.  

6.2.2. Timing 

The Asycube is able to handle one Modbus read or write request every 4 ms. The timing 

performance of a Modbus command (e.g. trig the start of a platform vibration) depends on 

different factors such as the Modbus master implementation or the Ethernet network state. 

Therefore, it is not possible to guarantee neither real-time behavior nor maximal reaction 

time. The order of magnitude for the delay between a Modbus command and its effect on the 

Asycube is 10 ms. The delay between the instant when a register is written and the instant 

when its updated value is read on Modbus typically lays around 15 ms. 
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6.4. Errors 

Several types of error can arise in the Asycube used with Modbus TCP. The Holding Register 

HR_MODBUS_STATUS (Address 64) bits represent the status of these types of error. 

Value 

(binary)  

Name  Description 

0b0001  Asycube Modbus errors status If the value is 1, please refer to Section 6.4.2 

0b0010 Internal Modbus communication 

error status 

If the value is 1, please refer to Section 6.4.2 

0b0100 Asycube warnings status If the value is 1, please refer to Section 6.4.3 

0b1000 Asycube alarms status If the value is 1, please refer to Section 6.4.3 

Table 6-5: Status register. 

The error status can be reset by writing the corresponding bit to 1 in the Holding Register 

HR_MODBUS_CONTROL (Address 0). For example, writing the value 0b0110 (it 

corresponds to 6  in decimal) will reset both the Asycube Modbus errors status and 

the Asycube warnings status. 

6.4.1. Main Modbus exception codes 

The Modbus exception codes are defined in the protocol specification 

(http://www.modbus.org). A subset of these exceptions is implemented in the Asycube (See 

Table 6-6). The Modbus protocol is responsible to carry the exceptions directly in the Modbus 

message and are not set in a Holding Register. 

 

Value 

(decimal)  

Name Description 

1  Illegal Function  Function code received in the query is not recognized or allowed 

by slave 

2  Illegal Data Address  Data address of some or all the required entities are not allowed 

or do not exist in slave 

3  Illegal Data Value  Value is not accepted by slave 

Table 6-6: Modbus protocol exception codes. 

6.4.2. Holding Register: error codes 

The HR_MODBUS_ERROR_CODE (Address 65) gives the current Asycube Modbus error.  

 

The first byte (mask 0x00FF) gives the error linked to the Asycube Modbus implementation 

(See Table 6-7). 
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Value 

(hexadecimal)  

Name Description 

0x01  Write Access Not 

Allowed  

The data cannot be written because it is forbidden or the 

index is out of range. An example would be selecting a 

sequence (HR_SELECT_SEQUENCE) with a value out range 

such as 27. 

Table 6-7: Asycube Modbus error codes. 

The second byte (mask 0xFF00) gives the internal Modbus communication error code (See 

the value Error Bit in   Table 5-2). The internal Modbus communication error 

typically occurs when a vibration is trigged with incorrect parameters values. An example 

would be trigging a platform centering (HR_PLATFORM_CENTERING_TRIG) while the value 

of the X position (HR_PLATFORM_CENTERING_X) is out of range, such as 120%. 

6.4.3. Asycube warnings and alarms 

The Asycube has its own warnings and alarms. They can be read respectively in the Holding 

Registers HR_WARNINGS (Address 66) and HR_ALARMS (Address 67). Their values are 

explained in the Table 5-20 and Table 5-21. 

 

6.5. Example of use 

This section presents some examples showing how to control the Asycube through Modbus 

TCP in production mode. We highly recommend using the Asycube HMI to configure the 

vibrations parameters as described in the Asycube User Manual. 

6.5.1. Set up the Modbus master (e.g. PLC) 

 Configure the Modbus master (=client) to communicate with the Asycube based on the 

Asycube communication parameters (Section 6.1

 

  Define a memory map of 16bits registers for data to be written in the Asycube. We 

recommend creating as many registers as contained in the Control Holding Registers 

(Section 0). 

 Define a memory map of 16bits registers for data to be read from the Asycube. We 

recommend creating as many registers as contained in the Status Holding Registers 

(Section 0). 

 Configure the Modbus master to alternatively write the Control Holding Registers and 

read the Status Holding Registers, with a cycle time of 10 ms. 
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6.5.2. Handle the Status and Control Holding Registers 

 Program your Modbus master to monitor the Asycube errors state by reading the 

HR_MODBUS_STATUS register. Analyze the HR_MODBUS_ERROR_CODE, 

HR_WARNINGS and HR_ALARMS registers if needed. 

 Program your Modbus master to be able to clear the errors by writing the 

HR_MODBUS_CONTROL register. 

6.5.3. Vibration, sequence, backlight, read/write parameter 

 Start a platform vibration 

 Set the vibration identifier in HR_PLATFORM_VIBRATION_ID, for example 

 (according to the convention 

presented in Section 2.1). 

 Set the vibration duration in HR_PLATFORM_VIBRATION_DURATION, for 

example 1500 to prepare a vibration of 1.5 s. 

 Start the vibration by changing the value of the trigger 

HR_PLATFORM_VIBRATION_TRIG from 0 to 1. 

 Monitor a platform vibration 

 Read the HR_MODBUS_PLATFORM_STATUS. If the value is ERROR, 

refer to the HR_MODBUS_STATUS for more information. A BUSY value 

means that the command has been understood and that the vibration has 

started. 

 Monitor the HR_MODBUS_PLATFORM_STATUS and wait for its value to 

get back to DONE, which means that the vibration is completed. 

 Or monitor the HR_PLATFORM_REMAINING_TIME to see the remaining 

vibration time. The value decreases to 0 when the vibration is completed. 

 Start and monitor a sequence 

 Prepare the vibration parameters in 

HR_SEQUENCE_EXECUTION_NBPARTS, 

HR_SEQUENCE_EXECUTION_NBMAX, 

HR_SEQUENCE_EXECUTION_X, HR_SEQUENCE_EXECUTION_Y and 

HR_SEQUENCE_EXECUTION_SEQUENCEID. 

 Start the sequence by changing the value of the trigger 

HR_SEQUENCE_EXECUTION_TRIG from 0 to 1. 

 Monitor HR_MODBUS_SEQUENCE_STATUS and 

HR_SEQUENCE_REMAINING_TIME and act accordingly. 

 Stop a sequence currently running 

 Stop the sequence by changing the value of the trigger 

HR_SEQUENCE_HALT from 0 to 1. 

 Switch the backlight ON 
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 Change the value of HR_BACKLIGHT_STATE_CONTROL from 0 to 1. 

 Read a parameter value 

 Prepare the read action by setting the parameter address in 

HR_READ_WRITE_PARAMETER_ADDRESS, according to Chapter 4 

(make sure to have an even address). 

 Start reading by changing the value of the trigger 

HR_READ_WRITE_PARAMETER_TRIG from 0 to 1. 

 Read and use the result value in 

HR_READ_WRITE_PARAMETER_READ_VALUE. 

 Write a parameter value 

 Prepare the write action by setting the parameter address in 

HR_READ_WRITE_PARAMETER_ADDRESS+1, according to Chapter 4 

(make sure to have an odd address). 

 Prepare the value to write in 

HR_READ_WRITE_PARAMETER_WRITE_VALUE. 

 Start writing by changing the value of the trigger 

HR_READ_WRITE_PARAMETER_TRIG from 0 to 1. 

  


