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1.0 INTRODUCTION 
This manual is provided as a guide for using EVD111 series LED Signs with Step 7  V5.6 +SP1 software by Siemens. This manual provides instructions for configuring Profinet I/O and 
importing function blocks to Step 7 software projects. 

1.1 Supported PLC Controllers 
Siemens controllers that support Profinet I/O in Step 7 software are supported, such as S7-300 or S7-400. A sample project is available through the Electronic Displays, Inc. website www.electronicdisplays.com. 
 
Other Siemens PLC’s are not covered in this document.  Typically, these devices may be connected to a display using a serial port. Please refer to the ASCII protocol manual for examples.

1.2 Function Block
Use the function block described in this manual to easily control an LED sign. 
The function block (FB) and data block (DB) may be imported into Step 7 software for use in your program.
 
1.3 Supported LED Signs 
• EDV111-3280-IND, EDV111-16160-IND, EDV111-16128-IND 
• EDV111-1680-IND, EDV11132340-IND, EDV111-16240-IND 
• EDV111-24160-IND 
 
 
 
 
 
 
 
 
 
 


2.0 SYSTEM BLOCK DIAGRAM 
The EDV111 LED signs is supplied with a Profinet I/O gateway device that converts the 
Profinet I/O protocol into ASCII serial strings that are compatible with the LED signs. In this way, a LED sign may be connected using a CAT5 Ethernet cable, and not limited to a short distance RS-232 cable.

2.1 Typical Connection Diagram 
 Siemens S7-nnn PLC  > CAT5 Ethernet Cable > Industrial Network Switch > CAT5 Ethernet Cable > Profinet I/O Gateway (Default IP address 192.168.1.11) > RS-232 Shielded Cable > EDV111 Series LED Sign
[image: ]

2.2 Single Sign Connection 
Single sign connection requires (1) one gateway device. 

 2.3 Multiple Sign Connection (More than 50 Feet apart) 
Each sign requires (1) one gateway device as shown in 2.1
 
 


3.0 CONFIGURE RTA 460PSA Profinet Gateway 
3.1 Configure PC Communications 
On a PC, use the Microsoft Windows “Network and Sharing Center” to configure the “Local Area Connection” to static IP address 192.168.1.1:
a. In Windows 7, click the START button > Control Panel > Network and Internet > Network and Sharing Center.  
b. Click on the “Local Area Connection” that represents the Ethernet connector that you are connecting to the gateway.
c. On the “Local Area connection Status” dialog box, click the Properties button.
d. On the “Local Area Connection Properties” dialog box, select “Internet Protocol Version 4 (TCP/IPv4), then click “Properties”.
e. Select the radio box “Use the following IP address:”.
f. In “IP address:”, enter 192.168.1.1 
g. In “Subnet mask:”, enter 255.255.255.0
h. Verify DNS servers are empty and click OK.

[image: ][image: ]








3.2 Configure Gateway 
a. Connect the power supply to the gateway.
b. Connect an Ethernet crossover cable between the PC.  Instead, an unmanaged Ethernet switch can be used with straight-through Ethernet cables.  A managed switch can be used, but configuration is outside the scope of these instructions.
c. Use Chrome or another web browser.  In the address bar, type the default address (192.168.1.11) and press Enter to connect to the gateway.
[image: ]



d. In the upper-right corner of the web page, find “MODE”.  If the mode is not “CONFIGURING”, click the “Configuration Mode” button that appears on the top left, then OK, OK.
[image: ]


e. On the “Network Configuration Page” located on the left side of the page, review the network settings.  You must be in configuration mode to make changes.
[image: ]
1. Change “IP Address”, “Subnet”, “Default Gateway”, “DNS Gateway” and “Ethernet Link” to values that are compatible with the associated control system.  (Usually, subnet = 255.255.255.0, default gateway 192.168.1.1 and DNS gateway = 0.0.0.0, Ethernet link = Auto-negotiate)
2. Click the “Save Parameters” button to make the change.  These settings take effect when the gateway is put back into run mode after hitting the “Restart Now” button on the left side of the page

f. Click the “Port Configuration” button.
[image: ]
1. Check “Enable Port 0” or “Enable Port 1” but not both.
2. Required settings are
· 
· Mode: RS232
· Serial Baud: 9600
· Parity: None
· Data Bits: 8
· Stop Bits: 1
3. 
4. Click the “Save Parameters” button to make the change.  These settings take effect when the “Restart Now” button is pressed, and we return to running mode. 



g. Click the “PROFINET IO Server” button.
[image: ]
1. The Device Label will need to be set from TIA Portal or another software capable of editing Profinet Device names. This will need to match the name set for the gateway in your Siemens PLC.
2. If the data values are greyed-out, click the “Edit Data Groups” button, OK, OK, OK to change the following values:
· “Data Size” for all slots except “Slot” 11 should be disabled.
· “Data Format” for all slots except “Slot” 11 should be 16 Bit Int.
· “Slot” 11 “Data Size bytes” is 128, “Data Format” is “Short String”.
3. Click the “Save Parameters” button to make the change.  These settings take effect when the “Restart Now” button is pressed, and we return to running mode. 
4. The GSD file for the gateway is embedded at the bottom of this page and is available for download to add to your Siemens PLC.

Note: 127 of the 128 bytes are for data with the first being the length of the string. If you require more slots skip ahead to Appendix A as there this guide walks through how to load the alternative configuration files with more slots. Currently the most slots we can support is 4 so 508 characters



h. Click the “ASCII” button.
[image: Graphical user interface

Description automatically generated with medium confidence]
1. Use the “Add ASCII Device” button and the “Delete ASCII Device” buttons so that only one ASCII device exists named “ASCII Device 1”.  Use the << and >> buttons to navigate through existing ASCII devices.
2. Check the “Enable” checkbox.
3. [bookmark: _Hlk26956470]The “Port” should be set for “Serial Port”.
4. Under “Receive Data (ASCII to 460PSA)”, uncheck “Enable”.
5. Under “Transmit Data (460PSA to ASCII)”,
· Check “Enable”
· “Max Message Length” = 508
· “Transmit Timeout” = 0
· Under “Add Delimiters”
· Start = 1, [STX] 2, [NUL] 0
· End = 1, [ETX] 3, [NUL] 0
6. Click the “Save Parameters” button to make the change.  These settings take effect when the “Restart Now” button is pressed, and we return to running mode. 
i. If the IP address was changed, change the IP address of the PC to a compatible address using the instructions listed earlier in this manual named “Configure PC Communications”.
j. After the gateway reboots, around ten seconds, enter the IP address of the gateway in the web browser address bar and press Enter.
k. In the upper-right corner of the web page, find “MODE: RUNNING”.  If the mode is not “RUNNING”, mode click the “Restart Now” button on the left-hand side of the page.
[image: ]

3.3 ED-3500 Operation
This gateway handles the transfer of data between a plc and one or multiple serial display. Data in the plc is written to the output slots on the gateway which in turn is translated and transferred to the display over ASCII using serial communication.



3.4 Configure Siemens PLC
Note: These instructions are written for Siemens 7 V5.6+SP1 with a S7 300 PLC.
3.4.1 In your project, click the CPU and you should see the Hardware option in the right pane. Double click on the Hardware icon. 
[image: ]
3.4.2 If an RTA Profinet Gateway device has not been configured before, Click the menu item: Options > Install general station description file (GSD).
[image: ]

























a. Browse to the folder where the GSD files are located.
b. Check the item found and click “Install”.
c. When prompted to confirm the installation because it cannot be undone, click YES[image: ]
d. Click OK acknowledging that the install was successful
[image: ]


3.4.3 Add an RTA Profinet Gateway to the project


a. Navigate to the right-hand pane, you will see the RTA profile under: Profinet IO->Additional Field Devices-> Gateway->460PSxx[image: ]
b. Next Right-click on the PN-IO block and select Insert Profinet IO System.
c. In the properties window, set the IP Address to match that of the Profinet IO Controller and press New and Ok. 
[image: ]
d. Find the RTA device in the I/O tree. It will be under Profinet IO->Gateway->460PSxx->460PSxx 1-port (Make sure you use the 1 port in this folder) [image: ]











e. Once Found, drag the 460PSxx 1-port over to the network line you created it should look like the picture below.
[image: ]



3.4.3 Configuring of RTA Gateway in Step 7
a. Double click the gateway icon to open the properties window. If not already done, uncheck the Assign IP Address via IO controller option and (some versions already do this for you). This page allows you to set a Profinet Device name to your RTA Unit. By default this will be set as rta-460ps but you may change it if you wish. When you are done press OK.

[image: ]















b. To set the Name inside the RTA Unit itself from Step7 we need to go to click on the rta unit in your project and then go to the plc dropdown on the top of the page. Select “Ethernet” and “Assign Device Name”. You will be brought to a menu like this one. [image: ]
c. Select the rta unit on this page and select the assign name button. Upon success you will see the device name change on the Profinet IO page of the rta gateway.



d. Expand the 460PSxx 1-port on the right panel and you should see the modules available to insert like the image below

[image: ]







e. The next step is to match the Input and Output slots that are configured in the RTA gateway with the ones in the PLC. Below is the configuration setup within the RTA Gateway we have a short string data format in the Slot 11 for Output and the rest disabled of the slots disabled.

[image: ]

f. Double click on the modules to add them to the next available slot once you are done your configuration should look like this in the bottom pane of the hardware setup in step 7. Keep note of what Q address slot 11 starts at we will need it later. If you are using more than 1 slot the q addresses need to be continuous between slots (example if I added another slot in the image below in slot 12 the q starting address would need to be 384)[image: ]
g. When finished, click the Save and Compiles button and then the Download to PLC button.
[image: ]

3.5 Import EDI Function, Database and OB1.
a. Open Simatic Manager with the EDI project and your project that you want to use with the display. Have the windows side by side and drag from the EDI Project ob1, db1, and fc100 into your own project. (You do not need to drag over fc20, fc21, or fc32 but these blocks need to be free)

FC201 uses built in Siemens Functions at FC26, and FC21. You must have these blocks available in your project in order to avoid FC201 from overwriting your blocks at those addresses.

b. At this point you must right click, select the plc tab, and select download. 
c. Now you should be ready to run the program.

Note: You may change the value of FC100 to another FC number if 100 is already used in your project. Simply right click on FC100 in your blocks in your project and select rename.













4.0 Use the EDI Function Block
The EDI function block lets the user send messages to an LED display using the MCS protocol v3.1.  The complete specification for the MCS Protocol is available at www.electronicdisplays.com.  Common use of the protocol is shown in the examples in this section.


4.1 EDI_Message Function Block Description

[image: ]



	“EDI_Message” function block interface

	Interface Name
	Data Type
	Description

	EN
	Bool
	Enable EN to transfer the input strings to the LED display.

	Slots
	int
	The number of slots configured in the plc and gateway. This will allow you to send more data. Each slot allows 127 characters. 4 slots enabled means you can send 508 characters.

	Qb
	Int
	Starting Q address of your first slot. In the example on page 17 the starting q address is 256

	String1
	String
	1st string input. You will need the starting format of ^^^B00^AAA in the front of your text here to fit the sign format. String can hold up to 127 characters.

	String2
	String
	2nd string input. Can hold up to 127 characters

	String3
	String

	3rd string input. Can hold up to 127 characters

	String4
	 String

	4th string input. Remember you need to end your message with a ^C. This is for the formatting of the display. String can hold up to 127 characters

	Overflow_bit
	Bool
	Will trigger and prevent the writing of data if length of all 4 input strings exceeds the number of allowed characters for slots configured. (example 1 slot configured and trying to enter 150 characters would not work as you can only send 127 characters with 1 slot)




4.2 Simple use of the EDI_Message Function Block
On a new network, add a Normally open contact with a Boolean.  Then drag the EDI_Message [FC201] block onto the rung.  Populate the inputs and outputs like this example:
[image: ]

a. String1: db1.InFormat
 ^B00^AAA includes the MCS protocol items needed to begin a message.
^B	Start of transmission (STX)
00	Address 00
^A	Start command
A	Command: Write to text file
A	Text filename A
b. String2, String3: This the text for display on the LED display. Db1.SimpleMessage
String2 and string3 =‘1234567890’
c. String4: End of transmission (ETX) db1.OutFormat
d. Slots = 1
e. QB = 256

Note:  The message can be organized as desired, with unused inputs empty (‘’).  For example, this message could be ‘^B00^AAA01234567890120123456789012^C” placed into String1, with the same results as the example shown above.
f. 

4.3 Advanced use of the function block
The MCS protocol includes many codes used to change colors and display styles.  The codes may be manually entered similar to the ones in example 4.2.  For a full list of commands for the sign see EDI_PLC_Tags.xls within the EDI Docs folder.
[image: ]
An simple way to use the constants is to copy the name from the .pdf or .xls and paste a string within your data block and then put that data block address into the function block String inputs.
Notes:  The Advanced Message example (Page 33) sends this command to the LED display:  ^^^B00^AAA^ES^H1^O0RedMessage^O1GreenMessage^C
While this command could be directly entered into a single function block, it might be easier to use when broken into pieces, with separate function blocks.  The contants are not necessary, but can be used to allow the user to recognize what the program is doing.

How to Choose between using the contants or manual entry of MCS protocol string:
If your project requires a large amount of interaction with the digital display, it might be better to type the command string.  This way, the program size is reduced
If your project only displays simple messages, like fault messages for a machine, it might be better to use the constants.  This way the program is easier to understand and troubleshoot.


4.4 Example uses of the function block
Please note these strings are all in DB1 and the messages in parathesis next to the name of the message below is what is being sent to the display
4.4.1 Clear display (^B00^AAA^C)
[image: ]











4.4.2 Colors
4.4.2.1 Red (^B00^AAA^O0Red Text^C)
[image: ]

4.4.2.2 Green(^B00^AAA^O1Green Text^C)
[image: ]











4.4.2.2 Yellow(^B00^AAA ^O2Yellow Text^C)

[image: ]






4.4.3 Flashing (^B00^AAA ^H1^O0Flashing Red^C)
[image: ]

4.4.4 Slide Left (^B00^AAA ^EC^O1SlideLeft^C)
[image: ]






4.4.5 Right Justify (^B00^AAA ^PRRight Justify^C)
[image: ]



4.4.6 New Lines (^B00^AAALine 1^MLine 2^MLine 3^C12^Cn message^C)

[image: ]


4.4.7 Font Message (^B00^AAA^F3Font: SS16^CMLine 3^C12^Cn message^C) 
[image: ]


4.4.8 Advanced Message (^B00^AAA^ES^H1^O0Red Message^O1 Green Message^C)
[image: ]




4.4.9 Party Message (^B00^AAA^O$ACL$^E$PAC$^I1^F3Party!^C)
Note: in order to get $ in step 7 you need to do $$
[image: ]






Appendix A: How to import a configuration into the ED-3500

Within the project files you will find a folder labeled “configurations”. Each of these are labeled based of the number of slots configured in the project. By default all ED-3500 gateways are setup for 1 slot of 128 bytes which can transmit up to 127 characters. Each additional slot will allow you to send up to 127 more characters with the maximum support slot configuration being 4 (508 characters).

To load a config please go to the webpage of the ED-3500 and select the “Other” dropdown in the bottom left of the screen and select “Export/Import Config”.
[image: A picture containing graphical user interface

Description automatically generated]


You will be brought to a page that looks like this:
[image: Graphical user interface, text, application, email

Description automatically generated]
From here you can either save off your configuration by selecting the “Save Configuration to File”(will download a file called rta_cfg.rtax) or you can browse and then load a configuration from your computer. 
Note if you are in “Running mode” the “Browse” and “Load Configuration” button will be greyed out so you will need put the gateway into configuration mode first by selecting the “Configuration Mode” button in the top left and hitting ok through the prompts.
[image: Graphical user interface, text, application, email

Description automatically generated]
After loading a configuration you will get either an error or a import successful message right below the “Load Configuration” button. If you get an import successful then all you need to do is select the restart now button in the left hand side of the screen and left the gateway apply the changes. If you get an error please contact Real Time Automation at 1-800-249-1612 or support@rtautomation.com


Appendix B: Example of S7 setup with multiple slots
2 Slots:
[image: ]
3 Slots:
[image: ]


4 Slots:
[image: ]
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