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 Prior knowledge 
 
Understanding this manual requires the following knowledge. 
 

◼ Method for using the Hi5a robot controller  
 

◼ How to use the embedded PLC of the Hi5a robot controller 
 

◼ How to install and utilize the EtherCAT network 
 

 Reference materials 
 

◼ DTM for Hilscher EtherCAT Master Devices 
 

◼ Generic Slave DTM for EtherCAT Slave Devices 
 

◼ netDevice and netProject 
  

1. Overview 
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 Appearance of the BD525 board 
 

 

 
 

Figure 1.1 BD525 communication board  
 

As the BD525 multi-protocol communication board can support industrial communication of up to three 
channels, including a CC-Link IE Field slave, a fieldbus or real-time Ethernet master, and a slave, at the 
same time. The board will be supplied after being assembled to include necessary channels.  
 
BD525 has 2 RJ45 connectors for EtherCAT Master and Slave communications with a USB connector 
in the back to access the EtherCAT master setting software, Sycon.net. 
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 BD525 EtherCAT Master specification 
 

Communication speed 100Mbps Full Duplex 

Maximum count of slaves to be 
connected 

388 

Minimum communication cycle 250 us 

Maximum size of input data 120 Bytes 

Maximum size of output data 120 Bytes 

Input and output data mapping FB1 

Table 1-1 BD525 EtherCAT Master specification 
 

 BD525 EtherCAT Slave specification 
 

Communication speed 100Mbps Full Duplex 

Maximum size of input data 120 Bytes 

Maximum size of output data 120 Bytes 

Input and output data mapping FB3 

Table 1-2 BD525 EtherCAT Slave specification 
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 BD525 EtherCAT Slave ESI File 
 
The BD525 EtherCAT Slave ESI file can be downloaded from the website provided below. 
Click "FieldbusConfig" on the website, and download and decompress the file. After that, you can use 
the ESI file in the BD525 EtherCAT Slave ESI folder. 
 

⚫ http://www.hyundai-robotics.com/www/product/product6.html 

 

 Sycon.net Installation 

The network setting software for the master of the BD525 EtherCAT is Sycon.net. Click "Sycon.net" on 
the website, and download and decompress the file. After that, you need to install Sycon.net and the 
USB driver. 
 

 
 

 
 

Figure 1.2 Downloading of the ESI file and Sycon.net  

 

 

http://www.hyundai-robotics.com/www/product/product6.html
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 BD525 EtherCAT Master setting 
 
To set the network of the master of the BD525 EtherCAT, execute according to the following procedures. 
Sycon.net and the USB driver must be installed first before setting the EtherCAT Master network. 

(1) Install the EDS file of the slave unit that needs to be installed to the master of the BD525 
EtherCAT. 

- Execute Network > Import Device Description  

 
Figure 2.1 Sycon.net Import Device Description Menu 

 

- In the Import Device Description dialog box, select "EtherCAT DDF" as the file type. After 
that, select the EDS file of the system that needs to be installed, and click the Open button. 

 

Figure 2.2 Installation of the Sycon.net ESI file 

2. EtherCAT Master Setting 



 

 

 

 

2. BD525 EtherCAT Master 

 

 

 

2-3 

(2) Configuration of the EtherCAT network (insertion of the master and the slave) 

- In the Device Catalog window, drag and drop "NETX 100 RE/ECM" into the bus line of the 
netDevice window. 

 
Figure 2.3 Insertion of the master 

- In the Device Catalog window, drag and drop the slave units, which are to be connected, 
into the bus line. (This stage can be skipped when it is required to search the slaves 
connected to the master by scanning the network. Refer to (5) Slave Search.) 

 

Figure 2.4 Insertion of the slaves 

(3) USB-based connection between the BD525 board and Sycon.net 

Connect the PC, in which Sycon.net is installed, and the BD525 board using a USB cable. If 
the USB driver is normally installed, you can see NETX 100 in Devices and Printer (in case of 
Windows 7).  

 

Figure 2.5 USB Device 

Drag & Drop 
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(4) Setting of the master connection driver  

Open the DTM setting dialog box by double-clicking the master (NETX 100 RE/ECM) icon, and 
execute the following in sequence.  

 

 

Figure 2.6 Setting of the master USB driver 

① In Navigation Area, select Setting > Driver. Then, check the check box of the NETX Driver 
in the list of drivers on the left before clicking the Apply button. 

② In Navigation Area, select Setting > Device Assignment. 

③ In the Device Assignment screen on the right, change the Device Selection to "All". 

④ Click the Scan button. 

⑤ In the list of devices, check the check box of the EtherCAT master unit, and click the 
Apply button.  

(5) Searching of a slave (Skip this stage when a slave was added manually in Stage (2).) 

- Right-click the Master icon, and select the Connect menu.  

 

Figure 2.7 USB communication connection 

- When the USB connection is normal, the Master icon will turn green.  

① 

 

④ 

 ③ 
 

② 

 

⑤  
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- Right-click the Master icon, and select the Network Scan ...menu. 

 

Figure 2.8 Scanning of the network 

- Of the searched slave nodes, change the Action of the devices that need to be added to 
the EtherCAT network to "Add," and click the Create Devices button. 

∙ Action ➔ Add : Adding a new node 

∙ Action ➔ Skip: No additional nodes. 

∙ Action ➔ Replace: Changing to the searched node 

 

Figure 2.9 Dialog box for the network scanning result 
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(6) Setting of the slaves  

- To change the slave settings, double-click the Slave icon to open the setting dialog box. 

- Change the slave settings including Process Data, and then click the Apply button. 

 

Figure 2.10 Setting of the slaves  
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(7) Setting of the master. 

- In the off-line state, double-click the Master icon to open the setting dialog box. 
(In the online state, right-click it and then select the Disconnect menu to change to the off-
line mode.) 

 

Figure 2.11 Setting of the master 
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(8) Download 

- When all settings are completed, connect by right-clicking the Master icon, and select 
Download. 

 

Figure 2.12 Setting of the master download 

(9) Setting of the master of the BD525 EtherCAT of the robot controller 

- Execute 『[F2]: System』 → 『2: Control parameter』 → 『2: Input/Output signal 

setting』 → 『14: BD525 Real-time Ethernet setting and diagnosis』. 

 

Figure 2.13 Menu of the BD525 Real-time Ethernet setting and diagnosis 
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- When there is an error with the sizes of the input and output data or with the 
communication, select the option of input handling, and click "[F6]: Apply" or "[F7]: 
Complete" button.  

 

Figure 2.14 Setting and diagnosis of the BD525 Real-time Ethernet  
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 Option of skipping the error/warning related to the 
communication of the robot controller 

 
The robot controller can skip the error/warning of the BD525 EtherCAT through a special register (SP20) 
of the PLC embedded in the robot controller.  
 

Special 
register 

Value Explanation 

SP20 

0(Off) Activation of the error/warning related to communication (default) 

1(On) Skipping the error/warning related to communication 

Table 2-1 Embedded PLC SP20 
 
 

 BD525 status information of the PLC embedded in the robot 
controller 

Relay Explanation Others 

SW330 BD525 Master: Status of the devices *1)  

SW331 BD525 Master: Count of the set slaves 0~65535 

SW332 
~ 

SW339 
BD525 Master: List of the set slaves List of bits 

SW340 
BD525 Master: Communication state(lower 8bit)*2) 
BD525 Master: Slave state(upper 8Bit)*3) 

 

 

 
*1) BD525 Master: Status of the devices 

Bit 0: 1=Ready 
Bit 1: 1=Running 
Bit 2: 1=Bus On 
Bit 3: 1=Configuration locked 
Bit 4: 1=New Configuration 
Bit 5: 1=Restart required 
Bit 6: 1=Restart required Enable 
Bit 7~31: Reserved 

 
*2) BD525 Master : Communication state 

0=Unknown, 1=NOT Configured, 2=STOP, 3=IDLE, 4=OPERATE 
 

*3) BD525 Master : Slave state 
0=UNDEFINED, 1=OK(No Fault), 2=FAILED(One or more Slave errors) 
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SW341 BD525 Master: Count of the active slaves 0~65535 

SW342 
~ 

SW349 
BD525 Master: List of the active slaves List of bits 

SW350 
BD525 Master: Accumulated count of 
communication errors 

0~65535 

SW351 BD525 Master: Count of the Error slaves  0~65535 

SW352 
~ 

SW359 
BD525 Master: List of the Error slaves List of bits 

Table 2-2 Embedded PLC SW Memory 

 

 BD525 EtherCAT Master IO Monitoring 
 
Execute according to the following procedures to monitor the I/O data of the BD525 EtherCAT.  
 

(1) Select "[F1]: Service" → "1: Monitoring" → "3: Fieldbus signal." 
 

(2) For inputting, select "1: FB1 fieldbus input," and for outputting, select "2: FB1 fieldbus output."  

(3) The I/O of the BD525 EtherCAT master can be monitored. 
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 BD525 EtherCAT Slave setting  

Execute according to the following procedures to use the slave of the BD525 EtherCAT. 
 

(1) Select 『[F2]: System』 → 『2: Control parameter』 → 『2: Input/Output signal setting 』 

→ 『14: BD525 real-time Ethernet setting and diagnosis 』. 

 

 
 

Figure 3.1 Menu of the BD525 Real time Ethernet setting and diagnosis  
  

3. EtherCAT Slave Setting 
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(2) Channel #3 is for the EtherCAT slaves. Input "3" in the channel input box, and press "Enter" or 
use the "[F3]: Previous" or "[F4]: Next" button to move to channel #3. 

 

 
 

Figure 3.2 BD525 Real time Ethernet setting and diagnosis 
 

(3) Set the information, such as the use, node address, input following a communication error, and 
I/O size, and press "[F6]: Apply" or "[F7]: Complete." 

⚫ Use: Set it as "On" to use the communication with a DeviceNet slave. 
⚫ Input following a communication error: This is an option for handling the input data 

(FB3.X) when there is a communication error. When it is set as "Clear," all the data will 
be cleared to 0 when a communication error occurs. If it is set as "Hold," the last effective 
value will be maintained when a communication error occurs.  

⚫ Node address: Effective range is 1 to 65535 for the unique Ids of Slave node.  
⚫ Time allowed for a communication error: Within the set time, a communication error will 

not generate an error/warning message. (0~65535 ms) 
⚫ I/O size: 

∙ Input: Set the size of the input data (FB3.Y) by taking the master as reference (0–
120). 

∙ Output: Set the size of the output data (FB3.X) by taking the master as reference (0–
120). 

 

 

Once the setting is changed, you should click the "[F6]: Apply" or "[F7]: Complete" 
button to reflect/save the change into the controller. In addition, if the setting is 
changed while the use is set as "On," the changed condition will be reflected after 
the device is reset or the controller is rebooted. 
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 Option of skipping the error/warning related to the 
communication of the robot controller 

 
The robot controller can skip the error/warning of the BD525 EtherCAT through a special register (SP21) 
of the PLC embedded in the robot controller. 
 
 

Special 
register 

Value Explanation 

SP21 

0(Off) 
Activation of the error/warning related to communication  
(default value) 

1(On) Skip of the error/warning related to communication 

Table 3-1 Embedded PLC SP21 
 
 

 Monitoring of the I/O of the BD525 EtherCAT slave   
 
To monitor the I/O of the BD525 EtherCAT slave, execute according to the following procedures.  
 

(1) Select "[F1]: Service" → "1: Monitoring" → "3: Fieldbus signal." 
 

(2) For inputting, select "5: FB3 fieldbus input," and for outputting, select "6: FB3 fieldbus output."  

(3) The I/O of the BD525 EtherCAT slave can be monitored.  
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 Example of OMRON PLC connection 
 
Here is an example of setting Sysmac Studio to establish communication between OMRON PLC and 
BD525 EtherCAT Slave.  
 

(1) Installation of BD525 EtherCAT Slave ESI file 
 

① Double-click EtherCAT under configuration and setting of Sysmac Studio Multi-View 
Explorer to display EtherCAT Master in the Edit Pane. 

 
 
 

② Right-click the EtherCAT Master in the Edit Pane to execute the ESI Library Display 
menu.  
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Click this folder at the bottom of ESI Library dialog box; then, copy the Hi5a Controller 
ESI file to the open folder. 

 

 

③ Restart the Sysmac Studio. 
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Configuration of the EtherCAT network  
 

① In the Slave list of the toolbox, drag and drop Hi5a BD525 to connect it to the Master. 
Select Robot in the toolbox group to find Hi5a BD525 Slave. 

 

② Set the same node address as that for Hi5a Controller. 
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③ Set PDO mapping according to the IO size in Hi5a Controller. 
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