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 1 Introduction 

This document serves as a simple introduction to the use of the Smart Ethernet RIO. 
This document together with the associated PG5 project can be used as a guide for 
the creation of a project withPCD3.T665 and PCD3.T666 which are programmed by 
the Smart Automation Manager. 
The information contained in this document is a summary of the corresponding 
Manuals and online Help and will make your getting started easy. For more 
information, please refer to the corresponding documents (see section “References”). 

 2 Required hardware and software 

Hardware 
This project can be configured with the following hardware constellation: 
 

 PCD3.T665, HW version A1 or higher, FW version 1.22.28 or higher  

 PCD3.T666, HW version G or higher, FW version 1.22.28 or higher 
 

And the following Smart Automation Manager with FW version 1.22.28 or higher: 
 

 PCD1.M2120, PCD2.M5540, PCD3.M2130, PCD3.M2330, PCD3.M3330 
PCD3.M5340, PCD3.M5540 (used in Getting started project), PCD3.M6x40, 
PCD3.M5560, PCD3.M6x60 

 PCD3.S100 (optional)  
The simulator unit PCD3.S100 for the inputs and outputs is optional but 
strongly recommended, so that modules don’t need to be wired. 

 A USB cable (max. 1.8 m) for programming the PCD 
 
Software 
For programming the PCD, the following software with valid licences are required: 

 PG5 2.1.311 or later for programming the PCD. 
 
Remark: The Getting started project is realised with PG5 2.1.311 
 
It is also possible to operate this project with all the CPU types mentioned above. For 
that, specific adjustments have to be carried out according to the hardware (Device 
configuration in PG5, software settings in PG5). 
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 3 The system overview 

Distributed Automation Net (DAN) system overview 

 
 
The smart RIOs can be used either as simple decentralized I/O stations or as 
intelligent distributed Smart Automation Stations which can execute PG5 user 
programs.  
In this case the central management of the user programs in the Smart Automation 
Manager (PCDx.Mxxxx CPU) simplifies the use of Smart RIOs significantly and 
saves costs during engineering, commissioning and service. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
For the data exchange between Smart RIOs and Smart Automation Manager the 
efficient Ether-S-IO protocol is used. 
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Data exchange between Manager and RIO can be configured in the PG5 "RIO 
Network Configurator" with just a few mouse clicks (simple steps). When the 
configuration has been loaded into the Manager station, data exchange is carried out 
autonomously by the operating system as a background function. No further user 
programming is necessary. 
 

 4 Preparation of the Getting Started project 

To import the project into PG5, use the function “Restore” from the “Project” menu in 
the PG5 Project Manager. 

 4.1 Description of the project 

The manager PCD3.M5540 (with IP address 172.23.16.89) exchanges data with 2 
Smart Ethernet RIOs. All the 3 stations are equipped with PCD3.S100 I/O simulator 
units.  
The Smart RIO PCD3.T665 RIO_00 (IP address 172.23.16.90) doesn’t contain a 
programme. 
The Smart RIO PCD3.T666 RIO_01(IP address 172.23.91) contains a program. In 
this program the presence of the manager is detected, and if it is not present, an 
analog input is copied to its output (if the manager is present, the value is provided by 
the manager). 
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 4.2 Programming the PCD and RIO Network in general 

Quick description how to process: 
1. Create a new Project in PG5 Project Manager 
2. Create a CPU which will be used as Smart Automation Manager 
3. Activate and configure the Ethernet interface of the manager in the device 

configurator 
a. Activate an Ethernet RIO network 

4. Add the RIO stations in the project manager 
5. Configure the RIO stations (I/O modules, media mapping, IP-address, etc.) in 

the device configurator 
6. Configure the data exchange resp. media mapping between Manager and RIO 

in the RIO network configurator 
7. Create the user program in the Manager and the RIOs (if there should be one) 
8. Build and download the program in the Smart Automation Manager 
9. Before the RIO station can be used configure the IP settings of the Smart RIO. 

This can be done over the USB port with the Device Configurator or with the 
built-in Configuration web page. The Onboard Configuration Web Page can be 
accessed using a PC browser via USB (in this case Web-Connect is required) 
or Ethernet interface (default IP-address: 192.168.10.100). 

 
 

 4.3 How to process step by step 

 

1. Open a new project with one CPU, the Network Manager (Master) PCD  
2. Open the Manager PCD's Device Configurator. and select the device type for 

the manager. It must be a PCD which supports Ethernet and the Ethernet RIO 
(also requires latest FW version).  

3. Select the Device properties and ensure S-Bus Support is Yes. 
4. Select the Onboard Communications : Ethernet properties and set TCP/IP 

Enabled to Yes, then set  
5. the Ethernet RIO Network property to Smart RIO (PCD3.T665/T666) as shown 

below. 
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5. Close the Device Configurator and save the file. 
In Project Manager, you should now see a new Ethernet RIO Network branch 
in the manager's Project Tree: 

 
 

 
 
 
 

6.  Now you can start adding RIOs to your network. 
 
RIOs can be created from Project Manager: Right-click on the Ethernet RIO's 
branch in the Project Tree and select New RIO...  
 

 
 

Each RIO must have a unique name, which cannot be the name of another device 
in the project. (Copy/Paste of an existing RIO is also supported). 
In order to have a better overview in the project manager it is recommended to 
use in the RIO name a prefix from the manager (e.g. Name = 
PrefixManager_RIOName). 
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The IP address of the RIO can be set in this screen. In case the RIO should have 
a program the check box “Has Program” must be selected. How to use RIOs with 
program is explained in chapter 4.5 . 
 
Close the window by pressing the OK button. 
In the RIO Network Configurator and the Project Manager you should now see the 
added RIO. 
 
RIO Network Configurator: 
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Project Manager: 
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 4.4 Configuration and Build of a RIO station without program 

 

 4.4.1 Configuration in the Device Configurator 

 
The Device Configurator of the RIO can either be opened by double clicking on the 
RIO Network Configurator (than 2 x click on the RIO Station) or by opening the 
Device Configurator from the Project Manager.  
 
 

 
 
 
In the Device Configurator the RIO type and the IP address can be changed if 
necessary.  
The “reset output enable” option can be activated if required.  
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Configuring the RIO’s I/O modules: 
 
Add the I/O modules from the module selector. 
 

 
 
By default the Media Mapping is enabled.  
 
For analogue modules and other special modules the configuration of the in/outputs 
should be done as it is done for a standard CPU.  
Using the PCD3.S100 Module, this setting isn’t needed. 
 

 
 
 
 
Remark: 
The RIO configuration can now be downloaded from the Device Configurator in the 
Smart RIO station over S-Bus USB connection (from FW 1.16.xx)! 
The I/O configuration will be also downloaded with the user program in the Manager 
Station once the IP address has been configured. The Manager sends the 
configuration to the RIOs after startup automatically.  
The IP address of the RIO can also be set using the PC browser via the built-in Web 
page in the RIO station. For details refer to chapter 4.6! 
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 4.4.2 Media Mapping in the RIO Network Configurator 

 

After finishing the RIOs I/O modules configuration in the Device Configurator the RIO 
I/O symbols used on the master are listed in the Media Mapping table as shown in 
the screen below. To open it, 2 clicks on “RIO Network Configurator”: 

 
 
 

 
 
 
 
 
 
Remark: 
 
The absolute addresses of the Manager media are allocated by the RIO Network 
Configurator. Only the base address can be changed. 
In order to avoid gaps in the address list numbering we advise to modify the Manager 
Media base address with the menu: Tools / Renumber Manager Media Addresses: 
 

Symbols used on the Manager Symbols used on the RIO are not 

present for a RIO without 

program 
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The allocated symbols are shown in the Symbol Editor in the “All Publics” Tab and 
can be used in the user programs. 
 

 
 
In the Getting Started programme the input of the manager are sent to the outputs of 
the RIO and vice versa!
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 4.4.3 Build and Download of the Smart RIO project 

 

The whole Smart RIO application is built and downloaded together with the Manager 
station. 
The user must not take care of the individual RIOs. Building and downloading are 
very easy and quick. 
 
 

 
 
 
After start-up the Manager sends the configuration to all RIOs automatically. When a 
RIO is disconnected or powered off and reconnected again it gets the configuration 
automatically from the Manager. 
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 4.5 Configuration and Build of a Smart RIO station with a program 

To add a RIO with a program the check box “Has Program” must be selected as 
shown below. 
Remark: this setting can be changed at any time by opening the RIO properties from 
the RIO Network Configurator. 
 

 
 
After confirming with the OK button you should see the RIO in the Project Manager 
as follows: 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
Please note that a RIO which has a program is presented in the Project Manager as 
a standard CPU (the icon is different) with its related files. 

Manager CPU 

RIO with program 

RIO Network containing 

the 2 Smart RIOs 

programs. 
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 4.5.1 Configuration in the Device Configurator 

 

Same procedure than for RIO without programme see 4.4.1 
 
Remark: 
By default the RIO media addresses are dynamic but it is possible to give static 
addresses instead with the Media Mapping Window in the menu: 
 

 
 

 
 
 
The automatic generated symbol names for I/Os can also be customized if needed in 
this Media Mapping window! 
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 4.5.2 Media Mapping in the RIO Network Configurator 

 
As we have set the Manager Base Address above in 4.4.2, in our case F 1000 and R 
1000: 
 
 

 
Check that the Manager Media Base Address of the new RIO Module base address 
below doesn’t overlap it: F 1032 is right! 
 

  
 
 
 
 
 

 

 

Symbols used in the Manager Symbols used in the RIO 

Transfer Direction Transfer Cycle Time 
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In addition to Manager symbols also the symbols used in the RIO station are listed.  
All symbols listed will be exchanged between Manager and RIO. This means if for 
example the outputs of the RIO should be controlled by the user program in the RIO, 
they need to be disabled from the data transfer to avoid overwritten by the Manager. 
 
For every data transfer array the cycle time can be set individually. By this time 
critical signals (e.g. alarms) can be exchanged faster than non time critical signals 
(e.g. temperature values). 
 
Remark: 
Select appropriate cycle times. Don’t set them unnecessary short since this will 
increase the network traffic and will charge the Manager station. In worst case even 
telegrams will be lost.  
For more info refer to chapter 5. “Trouble Shooting and Diagnostic”. 
 
How to disable data transfer? 
Right click on the Slot to be disabled and select “Disable Transfer”. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
When Disabled the symbols of the slot are not anymore shown in the Media 
Mapping.  
 
Remark: 
Only the whole I/O slot can be disabled. In PCD3.S100 the whole Module is disabled! 
 
How to insert Data Transfer arrays? 
 
In case you want to exchange other data than I/O signals additional Data Transfer 
Arrays can be inserted. 
 
Right click on the RIO station where the data array shall be inserted and select “New 
Data Transfer Array”. 
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After inserting you should see the new array in the media mapping. 
 

 
 
 
Remark: 
For Flag only arrays with a multiple of 8 flags can be inserted. 
 
For Registers arrays with a single Register are possible. 

Select the media type, the 

transfer direction and 

chose a name for the 

transfer array. 
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Remark: 
  
For every Data Transfer Array an individual transfer telegram is generated.  
Therefore it is recommended to structure the Data Transfer Arrays in a useful way. 
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 4.5.3 Creating user programs for the Smart RIOs 

In the project Manager a user program can be created using any standard editor 
(Fupla, IL or Graftec) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

For the RIOs the usable medias (R, F, C, X, DB) are the same as with a standard 
CPU. The limitation is only in the available size of the user program (32kB for 
PCD3.T665 and 128kB for PCD3.T666). 

 
 
In this Getting Started example the Data Transfer of the whole PCD3.S100 must be 
disabled to avoid overwriting of the Output “IO.Slot0.DigitalInput0” by the Manager!!! 
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Remark: 
There is no battery on the RIOs  Registers, Flags, DBs and Ram Texts are volatile! 
There is no hardware clock  date and time must be transmitted from the Manager 
to the RIO using a data transfer array 

 4.5.4 Build and Download of the RIO project with user program 

 
The whole Smart RIO Network application is built and downloaded together with the 
Manager station. 
The user must not take care about the individual RIOs.  
 
For a quick check the RIO application can be built individually without the Manager 
project. 
 
Select the RIO in the Project Manager: 
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Remark: 
 
The user program can not (must not) be downloaded in the RIO station with the PG5 
downloader!
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To build the complete Smart RIO Network project the Manager station must be 
selected in the Project Manager and then the Build started. 
 

 
 
 
Remark: 
 
In case there are a lot of RIO stations a “Rebuild All Files” can take quite a long time. 
 
To save time the “Build Changed Files” can be used. This will also include the RIO 
stations. 
 
The Smart RIO Network application is downloaded with the user program of the 
Manager. 
 
After start-up the Manager sends the configuration and user program to all RIOs 
automatically. When a RIO is disconnected or powered off and reconnected again it 
gets the configuration and program automatically from the Manager. 
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 4.5.5 Online functions and program debugging 

 
A RIO station supports the online connection with PG5 via USB or Ethernet. 
To go online on the RIO station over Ethernet, the connection of RIO_01 – 
PCD3.T666 must be switched from S-BUS USB: PGU to Socket. 
 
Online functions like program download and program debugging (Run, Stop, Restart 
Cold, Single Step, etc.) are not supported.  
 
Other Online functions like Fupla Online Mode and Watch Window are supported and 
are useful for the debugging of the RIOs user program. 
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 4.5.6 Using the RIOs built-in WebServer 

 
 
The RIOs include the standard PCD webserver which supports user web pages. 
 
The web pages can either be stored in the user program memory (using Web-
Builder) or on the onboard file system. 
 
The web server supports standard HTML pages or web pages created with our Web-
Editor. 
 
 

 
 
 
Since the user program memory is limited, the IMaster.jar applet should be copied to 
the onboard flash file system or on the Web-Connect PC.  
 
The flash file system can be accessed via the FTP server as with a standard PCD 
CPU. 
 
 
 
 

 4.6 Configuration of the IP settings in the RIO station 

 
Before a RIO station can be used its IP settings must be configured. 
 
The easiest way is to configure the IP Address in the Device configurator of the smart 
RIO using the S-Bus USB connection (like on a PCD3.M CPU)! 
 
Another possibility is to connect the RIO to your Ethernet network and use the 
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factory-default IP address 192.168.10.100 (or its own IP address if you have changed 
it).  
Alternatively, you can use SBC.Net Web Connect to connect to the RIO via the S-Bus 
USB port.  
When using the USB interface configure a connection for USB S-Bus in SBC.Net 
Web Connect: 
 

 
 
Connect to RIO station using the link to get the web page: 

 
 
Configure the Ethernet / S-bus Configuration settings. For the standard Smart RIO 
Ether-S-IO protocol the S-Bus address is not used. It is only important in case Ether-
S-Bus protocol (data exchange between RIOs) is used. 
 
Remark: 
If you change anything in the RIO using the web page then you must make the same 
changes to the RIO with the Device Configurator or the RIO Network Configurator, so 
that the master will use the correct addresses. 
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 5 Trouble shooting and diagnostic 

 

 5.1 Diagnostic Flags 

 
The RIO Manager PCD contains Diagnostic Flags for the RIO network and for each 
individual RIO. It also contains a telegram lost counter for each RIO. RIOs with 
programs also contains Diagnostic Flags and a telegram lost counter which indicates 
the Manager's status. 
  
Manager's Diagnostic Flags 
The first 8 flags are for the Manager (but only the first three are currently used). Flags 
from 8 onwards are for each RIO. When adding RIOs with the RIO Configurator, it will 
increase the array size in multiples of 8 if it needs more Flags. This may cause an 
overlap with Flag addresses used by the RIO's I/Os, which can be corrected by using 
the Renumber Master Media Addresses command. 
  
The first three Flags are for the Manager, and have these symbol names: 
   RIO.GlobalDiagnostic    1=The diagnostic flag of one or more RIOs is set 
   RIO.TelegramLost        1=One or more telegrams have been lost 
   RIO.SendError          1=Transmission failed 
  
From offset 8, there are two Flags for each RIO, which have symbol names like this: 
   RIO.<rio_name>.DataExchange    1=Data exchange failed, 0=OK 
   RIO.<rio_name>.Diagnostic       1=RIO has error, 0=OK 
  
  
 
 
 
 
 
 
 

mk:@MSITStore:C:/PROGRA~1/SAIA-B~1/PG5_20/SRIO52~1.CHM::/renumberaddressesform.htm
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RIO Diagnostic Flags and Telegram Lost Counter 
Each programmed RIO also has 8 diagnostic Flags reserved, but only the first two 
are currently used. 
They are assigned these system symbols which can be used in the RIO program: 
  
   RIO.GlobalDiagnostic       1= At least one of the diagnostic flags is high 
   RIO.TelegramLost           1= One or more telegrams have been lost 
   RIO.ManagerNotPresent   1= The manager is not present (no telegram has been  
             received from the manager) 
 

 
 
Please note that firmware 1.16.47 is required that the ManagerNotPresent is correctly 
working in case that the RIO is started without a manager. 
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 5.2 Built-in Web page 

 
In case of trouble the system and status information in the built-in web pages can be 
used to find the reason of the problem. 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 5.3 LED display 

 
The Led on the front shows the status of the RIO. 
  

RIO status LED status/colour 

WAIT FOR FIRST CONFIG RED 

CONFIG AND PROG 
RECEIVED 
(no data exchange) 

RED blinking if no Program 
RUN 
GREEN blinking if Program 
RUN 

DATA EXCHANGE GREEN 

INVALIDE CONFIG RED/GREEN blinking 

 
 
 

System information 

Status information 

shows the actual status 

and diagnostic of the 

RIO 

Ethernet/S-Bus 

configuration status 
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