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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:

e PCD3.T665, HW version Al or higher, FW version 1.22.28 or higher
e 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:

e 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

e 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.

e AUSB cable (max. 1.8 m) for programming the PCD

Software
For programming the PCD, the following software with valid licences are required:
e 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

Smart
Automation

Manager

Q.NET-STX

Smart
automation
stations
(RI0s)

The smart RIOs can be used either as simple decentralized 1/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.

Smart Automation Manager

Configuration &
user program
M +51,52, 53, 54

Ethernet
v

For the data exchange between Smart RIOs and Smart Automation Manager the
efficient Ether-S-10 protocol is used.

<
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Efficient exchange of data with the Ether-S-10 protocol

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 PCD3.5100 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).

GettingStarted_Ethernet_SmartRIO_EN4 5/31 09.12.2014
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4.2 Programming the PCD and RIO Network in general

Quick description how to process:

1.
2.
3.

© N

Create a new Project in PG5 Project Manager
Create a CPU which will be used as Smart Automation Manager
Activate and configure the Ethernet interface of the manager in the device
configurator

a. Activate an Ethernet RIO network
Add the RIO stations in the project manager
Configure the RIO stations (I/O modules, media mapping, IP-address, etc.) in
the device configurator
Configure the data exchange resp. media mapping between Manager and RIO
in the RIO network configurator
Create the user program in the Manager and the RIOs (if there should be one)
Build and download the program in the Smart Automation Manager
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

1.0pen a new project with one CPU, the Network Manager (Master) PCD
2.0pen 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.

5.

Select the Onboard Communications : Ethernet properties and set TCP/IP
Enabled to Yes, then set

the Ethernet RIO Network property to Smart RIO (PCD3.T665/T666) as shown
below.

Properties 4

|Onboard : Ethernet

E General
M&C Address Mok available
B TCP/IP
Channel Murnber Q
TCP/IP Enabled Yes
Ethernet RID Mebwork, Smart RIO {PCD3.T665,Th66) ;I
IP Address 172.23.16.89
Subret Mask 255,255,.255.0
Defaul: Rouker 0.0.0.0
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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
~inthe manager's Project Tree:
=2 Manager - PCD3.M5540 - 172.23.16.89, 5-Bus Stn 0
- properties
Ay Online Settings
L% Device Configurator
- [13] Build Options
-] Program Files
-] Listing Files
-] Dacumentation Files
=& Ethernet Smart RIO Network
L B8 RIO Metwork Configurator

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...

|:|...E-\g a
A R MNew RIO Station...
Copy Ctrl+C
Paste Ctrl+V
Delete All Stations...

Each RIO must have a uniqgue 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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x

RI0 Mame:
|Rio_o1

Description:

|F Address:
|1 72.23.16.90 [T HazProgriam W Enabled

Device File Pathk;
|.."~FIIEI_EI1 SRI0_01 . zaiabpo

MHumber of B0z o create: |‘| 3:
Help | k. I Cancel |

4

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:

File Edit ‘“iew MNetwork HRIO Tool: Help
DEE| Y Rl 520

Metwork - 1 RIO

I * RIO Mame I IP Address I RIO Type Description Frogram
. p_ RIO_OO 172.23.18.90 PCD3.TEES Mo

Media Mapping

hanager Syrmbol | Type I tanager... | Manager Comme

—— Ether-5-10 Metwark

= Master. Manager
Diagnostic Flags
RIO_00, PCD3.TERS
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Getting started with Ether Smart-Rio PCD3.T665/T666 S b C : :
SAIA BURGESS CONTROLS

Project Manager:

[ T e =l=i

File Edit Wiew Project Dewice ©Online Tools  Help

Bl OO B &R

Project Tree

Praoject 'GettingStarted_Smart RIO' 1 1 Device

%R Properties

g8 TCRIP Settings Table

&[] Common Files

Library Manager

=-I& Manager - PCD3.M5540 - 172.23.16.89, 5-Bus Stn 0
[ " Properties

Ay Online Settings

--E2 Device Configuratar

-] Program Files
-] Listing Files
-] Documentation Files
=1~ E8 Ethernet Smart RIO Metwark
BB RIO Nebwork Configur ator
- M8 Manager : RIO_D0 - PCD3.TEES - 172,23, 16,90
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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.

=-§& Manager - PCD3.M5540 - 172.23.16.89, 5-Bus Stn 0

A Properties

ligj: Orline Settings

ES Device Corfigurator

Build Cptions

[23 Program Files

-] Listing Files

-] Dacumentation Files

- &3 Ethernet Smart RIO Metwark
-8 RIO Mebwaork Canfigurator

=] . Manager : RIO_0O0 - PCD3,TEAS - 172,23,16,90

[ Properties

Device Configurator

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.

‘B2 Fle Edt View Online Tools ‘Window Help

-8 x
D B@ Y BaE o =g e [E] ] o5
Select n P i
elector 2% [Device roperties 3 X
(- Digital 140 Modules far PCD3 | Type | DEsEEE [Device : PCD3.T665
- Analogue /0 Madules far PCD3 5 Firmware
Special Function Modules for FCO3 I PCD3TEES  Ether-540 Remate 10 with 41/0 slots (expandahle) e T
E1- MuliFunction Modules for PCDE - B —
- -PLD35100, Workshop Simulator Unit ||| [Onboard C ations L

- Expansion Modules for PCD3

Type ‘ Description

UsB Universal Serial Bus port
Ethernet  Ethermnet port. IP Settings, DHCP.

|Diagnnsli[s

|T Pe ‘ Description

I RIO Diagnostics  Diagnostic configuration for Ether-S-10.

[Onboard /0 Slots

Slot ‘ Type Description

Slot1  <reserved>

E 5-Bus
5-Bus Support =
5-Bus Station Number a

= Input/Output Handling
Input{Cutput Handling Enab es
Peripheral Addresses Definit Auto (recommended)

] Power Supply

Powier Supply Specification  -25/-30%

Current Avallabls 5% [mA] | 600

Slotl  PCD3.3100 Workshop Simulator Unitwith 8 digital inputs, 8 digital outouts. 4 analogue inputs ar

Current Available v+ [mA] | 100
Current Used SV [mA] 70
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Configuring the RIO’s I/O modules:

Add the I/O modules from the module selector.

PRY Fle Edt View Online Took Window Help

DS s H@ s BRE o e | E] S5

Selector 2 x |Devil:e Properties

[#- Digital | /0 Modules for PCD3 | Type ‘ Description [Slot 0 : PCD3.5100, Workshop Simulator Unit
[ Analogue | /0 Modules for PCD3 =G 1

&1- Special Function Modules for PCD3 I PCD3TEES  Ether-5-10 Remate [0 with 4 /0 slots (expandahble). E:s':::drass .

[=)- Multi-Function Modules for PCD3 R = p C i

i L PCDAS00, ‘warkshop Simulator it |Onbuard Communications 'ower Consumption

Power Consumption ¥ [ma]| 70
B Media Mapping Digital Inputs

[#- Expansion Madules for PCD'3 Type | Description

UsB Universal Serial Bus port. Media Mapping For Digital Ir Yes
Ethernet | Ethernst port. IP Settings, DHCP. Media Type For Digital Input Flag
Mumber OF Media For Digital 8
| Diagnostics Bl Media Mapping Digital Outputs
[Tome | Dsmmmmn Media Mapping Far Digital O1 Yes

Media Type For Digitale Oub) Flag
Murnber OF Media Far Digitsl 8
|0nbuﬂrd /0 Slots B Media MﬂPping Analogue Inputs
Media Mapping For Analogu: Yes
Description Wedia Type For Analogue In| Register
forkshop Simulator Unitwith 8 digital nputs, § digital outputs, 4 analogue nputs o Humber OF Media For Analo 4
F Analnmue Tnnnk 0

I RIO Diagnostics  Diagnostic configuration for Ether-5-10

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 PCD3.5100 Module, this setting isn’t needed.

Symbol Definitions {Custom)
El Analogue Input 0
Input O Range 0..10% in mb or % resolukion
i

0..20md in ud resolukion

E Analogue Input 1 PE 1000 (-50, +400%C)

it dlr Input 1 Range Mi 1000 (-50, . +200°C)
or-b 12 Bit resolution
14 8 User defined range
i B mnalogue Input 2
Input 2 Range 0..104 in mY or % resalution
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 1/0O 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”:

|I| J Lizunng e

------ [L3 Documentation Files

EEE Ethernet Smark RIO Mebwork,
b BB RIO Mebwork Configurat

- M8 Manager : RIO 00 - PCDYT6ES - 172

Flle Edit Wiew Network RIO  Took Help
iDBH| YRR = 5P

Network - 1 RIO

|~ RIO Narne | IPaddress | RIO Tvpe | Description | Program | Enabled | RIo# | RIOID | DiagiD | Device File Path
» RID_00 172231690 PCOATEGS No Yes 0 5 0 ~ARI0_004RIO_00 saiabpe

Media Mapping

| hianager Symbaol I Type | tanager... | hManager Comment Rate | Dir | RIC Symbol | Tvpe I R0 Adde I R0 Comment
- Ether-5-10 Metwork

—— Master: Manager
| +— Diagnostic Flags
-4 RIO_0O, PCO3.T

e = Slot 0, PCD3.510 Simulator Unit
— S.RID.RIO_O0 put F[8 1018 Base address 100ms o=
— RI0.RIO_00 5lot0 Digitallnput00 F 1016 Digital input 0 =
— RI0.RIO_00.5lat0.Coigitallnput0l F 1017 Digital input 1 =
— RID.AI0_00Slat0.DigitallnputD2 F 1ma Digital input 2 =
— FRIO.RIO_O0,5lot0.igitallnput03 F 1019 Digital input 3 =
— RID.RIO_00Slat0.DigitallnputDd F 1020 Digital input 4 =
— RIO.RIO_00 5ot Digitallnput0s F 1021 Digital input 5 =
— FRI0.RIO_O0.5lot0.Cigitall nput0s F 1022 Digital input & =
— RI0.RIO_00.5lot0 Cigitallnput0? F 1023 Digital input 7 =
— S.RI0O.RIO_00.SIot0.DigitalOutp... F[8] 1024 Baze address 100msz =
— RIO.RI0_D0Slet0.DigtalDutput...  F 1024 Digital output 0 -
— FRI0 RIO_00.5l0t0 DigtalOutput... - F 1025 Digital output 1 -
— FRI0.RI0_00.50at0.DigitalOutput...  F 1026 Digital output 2 -
— RIN RIN AN Slat Fiaibalobeot - CF 127 Trimibal woben b 2 =
— — — -
o~ Y
Symbols used on the Manager Symbols used on the RIO are not
present for a RIO without
program

Remark:

n 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:

GettingStarted_Ethernet_SmartRIO_EN4 12/31 09.12.2014



Getting started with Ether Smart-Rio PCD3.T665/T666 S b C : :

SAIA BURGESS CONTROLS

Ekenumher Manager Media Addresses [Man. x|

Select dynamic or absolute addiessing for the Manager's symbals. [f
absolute addressing is used, define the start addresses. All Manager base

addiess symbals will be overnwritten.
File  Edit ‘“iew Metwork RIO | Tools | Help

con tld
DEM|y B2@|w o Renumber [P Addresses... sneme Aedessn

I Renumber Manager Media Addresse:
['\\Eﬁenumber RIO Drata Tranzfer ddres

& Absolute Addressing

Network - 2 RIOs Flag Start Address  Flag End Address Murnber of Flags

I I [1000 [1047 |48
RIO Marme IF Ad Renumber [Ds... : [%5 ; ;
BIm AN 177 7 RiegisterStart Address Register End Address  Mumber of Registers
[1000 [1o11 12

Help Cancel |

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

File Edit ‘Yiew Dewice Online Mode EBlock Page  Window  Help

D@ & %BE D> 17 ® kel BB

==

HEX-XX X7 *g 43 [X].Rm LB X R a OXZ AR RORT
Page Mavigator = Data_exchange.fup
= [ coe COB_0;PCD3.5100 0 .F 00 S 0,0 by ks

_] 1: Digital mapping

_] 2: Analog mapping 2 R _00 S0 K fak v

LG N e
0 R D _00 S 0.0 k) ks
R Sk R ak v
0 R D _00 5100, K ko vpis
20 R D _00 0.0 K ek
. IR K _00S0.0 K ak

0 R _00 S0 K il pr o

0 SH0.0 | ko T

|

0 .RID_00.SI0.0 k) fallpron .
2RI 00500 K falprie .
2RI _00 SI00.0 k) Malpr 03 .
KL RI0 00 SH0.0 by allvpr i .
2 .RIC_00 50,0 K Malpr s .
2R _00. S0 ) Hallpr 6 .

0 RI0_00 S0, K Rl ph . 10 50,0 K el T

r_ﬁ Selector L,'-g] Page Mavigator

Symbol Editor

E: EE |+ + |F L] j;)Find: Tvpe a substring to find - R

Symbaol Mame Type AddressfValue Comment
=3 SlotD GROUP
g I0Access GROUF
— ¢ &naloguelnputd R 5.10.5lot0.Analoguel nput + O Analogue input 0
— < Analoguelnput] R 5105 ot Analoguelnput + 1 Analogue input 1
— ¢ Analoguelnput? R 5.10.5lot0.Analoguel nput + 2 Analogue input 2
— < Analoguelnput3 R 5105 ot Analoguelnput + 3 Analogue input 3
— < Analogue0utputD R 5.10.5lot0.Analogue0utput + 0 Analogue output 0
— < Analoguedutput] F 5.10.510t0 Analogue0utpat + 1 Analogue output 1
— ¢ Digitallnput F S.10.51ot0. Digitallnput + 0 Diigital input 0
» — & Ligtalinputl " F 5.10.51at0. Digitallnput + 1 Diigital input 1
| — < Digitallnput2 by F S.10.5lat0. Digitallnput + 2 Diigital input 2

In the Getting Started programme the input of the manager are sent to the outputs of
the RIO and vice versal
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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.

File Edit Wiew Project Dewice Online Tools Help

B ¢ o B g

Project Tree

i ff' Properties

B8 TCPJIP Settings Table
A-(Z] Comman Files

e Library Manager

E@ Manager - PCD3.M5540 - 172.23.16.89, 5-Bus Stn 0
----- ff‘ Properties

-Agp: Online Settings

----- CE Device Configuratar

----- Build Options

© Download Program [Manager]

Program File Mame:

=123 Program Files

Destination Device:
120 Listing Files

I CiiDocuments and SettingsiAll Users)3aia-Burgess\PGS_204ProjeckstGettingStarted_Smart RIOManagerManag

[-120 Documentation Files I PCD3.MS5540, on UISE (S-Bus USE)

=55 Ethernet Smart RIC
&8 RIO Netwark Co
=] Manager : RIC_

L5 Properties
L-EF Device Conf

Befare Download After Download

(" Stay im R ¥ Run the program

&' Halk the PCD " Stay in Stop

rBackup To Flash
¥ Backup ko Grboard Flash

[ Delete backup From Gnboard Flash

[~ Backup ta Flash Card

— Options

v Download First-time Initislization Data
Messages

égsembling: C:ADocuments and 5 ™ Clear Media(RF T C)

Azzembly complete. Errars: 0 W ™ Don't Clear Outputs

Lirking: _kanager.obj + b anage

IDeFauIt [by Priority - see Help] ﬂ

" File Format {.shaky € Image Format

[” Delete old backups From &l Flash Cards

Lib fileg: sfuplib3.obl

To: Manager.ped Manager.map
Code zize: 160 linez (640 bytes)
Text/DE size: 1368 bytes

Advanced = |

Extension memorny zize: 0 byutes [
Information Block segment size: B
Public symbolz; 264

h Hel Set Defaulk
Linkage complete. 0 errars, 0 war = ot erauts

Options. ..

Download Zancel |
lf\;

Generating Black Infarmation files. ..
Block, Information Files complete

Build successful. Total erorg: 0 Total warnings: 0

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.

x

RIO Marne:
fRI0_o

[ezcrption:

IP Address:

|'| 72231691 F[%H asProgram ¥ Enabled

[revice File Path:
I..'\HID_D'I SRIO_01. zaiabpe

Mumber of Bl to create: I 1 3:
Help | 0k I Cancel |

4

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

as follows: =-IE Manager - PCD3.M5540 - 172.23.16.89, 5-Bus 5tn 0

----- ff' Properties

Al online Settings
Manager CPFU < |~ E5 Device Configuratar
----- Build Cptions
=127 Program Files

- Data_exchange. fup
-2 Listing Files

----- [27 Documentation Files

-85 Ethernet Smark RIO Mebwark,

------ &8 RIO Mebwork Configurator

E|- Manager : RIO_00 - PCD3E,Te6S - 172.23.16.90
{75 Properties

RIO Network containing
the 2 Smart RIOs

=M Manager : RIO_01 - PCO3.TREE - 172,23,16,91

ff' Properties
g Online Settings

RIO with program EZ Device Configuratar

[:l Program Files

G2 Lisking Files

-] Documentation Files

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.
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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:

"B File  Edit | View | Online  Tools  window  Help

M |$ | Media Mapping “Window  Alk+F5 |
Eﬂt\%

electar Window Alt+FE

P Fle Edt ‘View Onlire Took ‘Window Help

D2 dE s Bmel- e s [BEEDE

Selector o Media Mapping

- Digital 140 Modules for PCD3 Slots ¥ Symbols I Twpe I Address Carmments

--.-’-‘malngue 10 Madules far PCD3 - PCD3.TEEE, Ether-5-10 Remate [0 with 4 140 slats [expandable).

-- Special Function Modules for PCD3 =— Slat 0, PCD3.5100. Workshop Simulatar Unit with 8 digital inputz, 8 digital outputs, 4 analogu

--Multi-Function Modules for PCD3 [ — 5.10.5lot0.Digitall nput F[8] |

- Expansion Modules for PCD3 — [0.5lat0. Digitallnput F 5 ] STotd. Dhigitalnput + 0 Digital input 0
— [0.5latD. Digitall nput1 F S.m‘.SIDtD.DigitallnputH Digital input 1
— [0.5latD.Digitall nput2 F 5.10.51ot0. Digitallnput + 2 Digital input 2
— [0.5latD. Digitall nput3 F S.10.51at0. Digitallnput + 3 Digital input 3
— [0.5lat.Digitall nputd F S.10.51at0. Digitallnput + 4 Digital input 4
— 10.5]at0.Digitallnput F 5.10.5lot0. Digitallnput + 5 Digital input 5
— 10.5lot0.Digitallnput F 510 Slotd. Digitallnput + B Digital input &
— [0.5latD. Digitall nput? F 5.10.51ot0. Digitallnput + 7 Digital input 7
— 5.10.5lot0.DigitalOutput F[8]
— [0.5lot0. DigitalO utputd F 5.10.51ot0.DigitalOutput + 0 Digital output |
— [10.5latD. DigitalOutput] F S.10.51at0. DigitalQutput + 1 Digital output

F

— [0.5]at.Digital0utput2

S.10.51at0. DigitalDutput + 2 Digital output ;

The automatic generated symbol names for 1/0Os 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:

Ekenumher Manager Media Addresses [Mal x|

Select dynamic or absolute addiessing for the Manager's symbals. [f
absolute addressing is used, define the start addresses. All Manager base

addiess symbals will be overnwritten.
File Edit ‘iew HMetwork RIO | Tool: | Help

con tld
NEx M|y Ba @ | o Renumber IP Addresses... sreme SasEssng

I Renumber M anager Media Addresse:
[:\ﬁenumber RID Data Transfer &ddres

& Absolute Addressing

Network - 2 RIOs Addiess  Flag End Address Humber of Flags

[1047 |48

| ~ RID Mame | 1Pad
Bim mn 1727

Renumber 10z,

tart Address Register End Address  Mumber of Registers
[1o11 12

Help Cancel |

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

Flle Edit ‘“iew Metwork RIO  Tools  Help
DE M4 B o |5 P60

Network - 2 RI0s

[~ RO Name [IPaddress | RID Tupe | Description | Program | Enabled | RIO# | RIOID | DiagID_| Device File Path
RIO_00 172231690 PCD3TEES No res 0 5 0 \RID_DDSRIO_00 saiaBpe
b RIO_DT 172231691  PCDATESG Yes Yes 1 g 4 \RIO_MAAIO_O1 saiaSpe

Media Mapping

| tManager Symbol | Type | hanager Adds I fanager Comment Rate | Dir I RIO Symboal I Type | RIO Adds RIO Comment
- Ether-540 Network
— Master. Manager
+— Diagnostic Flags
—— RIO_00, PCD2.TEES
+— Slot 0, PCD3.5100, ‘workshop Simulatar Urit
-~ RIO_01. PCD3.TERE

| , nulatar Uit

S.RI0.RI0_07 Slat0. Digitall nput Base address = 5|0.5lat0 Digitallnput F Base address
— RIORID_01.5l0t0. Digitallnput00 F Diigital input O = |0.Slot0.Digitallnputd F 5.10.510t0.0i..  Digital input 0
— RIORIO_01.5lot0 Digitallnput0l F Digital input 1 = |0.5lot0 Digitallnput! F S.10.5lat0Di. Digital input 1
— RIORID_01.5lot0. Digitallnputd2 F Diigital input 2 = |0.Slot0.Digitallnput2 F 5.10.510t0.0i..  Digital input 2
— RIO.RIO_01.5lot0.Digitallnpot03 F 1035 Crigital input 3 = |0.5ot0.Digitallnputd F S.10.51at0.Di..  Digital input 3
— RIORID_07.5lot0. Digitallnput04 F 1036 Dhigital input 4 = |0.Slot0.Digitallnputd F S.10.5Iot0.Di..  Digital input 4
— RIO.RIO_01.51at0.Digitallnpotds F 1037 Digital input 5 = |0.500t0.Digitallnputs F S.10.5Iot0.Di..  Digital input 5
— RIORI0_07.510t0. Digitallnput0s F 1038 Digital input B = |0.Slot0.Digitallnputs F 5.10.5I0t0.Di..  Digital input B
— RIOLRIO_01.51at0.Digitallnputd? F 1039 Crigital input 7 = |0.500t0.Digitallnput? F S.10.51ot0.0i..  Digital input 7
— S.RI0.RIO_01 Slotd DigtalOutp.. F[8] 1040 Base address 100ms =8 5 |0.5lat0 DigitalOutput F Base address
— RIO.RIO_071.5l0t0 Digital0utput... | F 1040 Diigital output 0 = |0.5lot0.DigitalOutputd F 5.10.510t0.Di..  Digital output 0
— FRI0.RI0_07.5lot0 DigitalOutput .. | F 1041 [Drigital output 1 = |0.5lot0 DigitalOutput F S.10.5lat0.Di..  Digital output 1
— RIO.RIO_071.5l0t0 Digitaldutput... | F 1042 Diigital output 2 = |0.5lot0.DigitalOutput? F 5.10.510t0.Di..  Digital output 2
— FRI0.RI0_07.5lot0.DigitalOutput.. | F 1043 Crigital output 3 =o  |0.5ot0.DigitalOutput F 5.10.5Iat0.Di..  Digital output 3
— RIO.RIO_07.5lot0. Digital0utput... | F 1044 Drigital output 4 = |0.Slot0.DigitalOutputd F S.10.5Iot0.Di..  Digital output 4
— FRI0.RI0_07.50ot0.DigitalOutput... | F 1045 Drigital output & = |0.500t0. DigitalOutputs F 5.10.5I0t0.Di..  Digital output &
— RIO.AIO_07.5lot0 DigitalOutput... | F 1046 Diigital output B = |0.5lot0.DigitalOutputs F 5.10.5Iot0.Di..  Digital output B
— RIO.RIO_071.5l0t0 Digital0utput... | F 1047 Diigital output 7 = |0.5lot0.DigitalOutput? F 5.10.51ot0.Di..  Digital output 7
— S.RI0.RIO_01 5lot0 Analogueln.. R [4] 1006 Basze addiess 100ms = 5|0.5lot0 Analoguel nput R Base address
— RIO.RIO_01.500.Analoguelnp.. R 1006 Analogue input 0 = 0.5l Analoguel nputl R 5.10.5lot0A.. | Analogue input 0
— FRI0.RI0_01.5lot0.Angloguelnp.. R 1007 Analogue input 1 b= |0.5lot0.Anslogue nputl R S.10.5lot0A..  Analogue input 1
— RIO.RIO_01.5I0t0.Analoguelnp.. R 1008 Analogue input 2 = 0.5l Analoguel nput2 R 5.10.5lot0A.. | Analogue input 2
— RIO.RIO 01.5lat0.Ansloquelnp.. (R 1009 Analoque input 2 = |0.Slotd Analogue nout3 R 5.10.5lot04.. | Analogue input 3

— g \I _
—~" —~"

Symbols used in the Manager Symbols used in the RIO

Transfer Cycle Time./ _ Transfer Direction
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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”.

i Media Mapping

aster Symbal astsr A Master Comment it F
ER Ether-5-10 Network.
T Master: M1
#— Diagnostic Flags
= M1_RI0_00. PLD3.T6ES ‘

Slot 0, PLD3 E110, 8 Digital Inputs, 24vDC
|- 5.RIO.M1_RID_00.5kt0Digial . F 16[8] Bass address 1
|- RIO.M1_RIO_00Skt0Digtaln.. F 16 i Media Mapping
|- RIO.M1_RIO_00 ki) Digtaln.. F17 :
[~ RI0.M1_RI0_DOSket0. Digtsln.. F18 Master Symbol haster A, Master Cormment
|- RIO.M1_RIO_00 S0 Digtsln.. F 13
|- RID-M1_AIO_00 SlethDigkalr.. F20 =] Ether5:10 Network
[~ RI0.M1_RI0_00Slat0. n. F21 o] Master: M1
|- RI0.M1_RIO_00SlotdDighaln.. F 22 +— Diagnostic Flags
L RI0.M1_RIO_00Skt0Digtaln.. F 23 S M1 RIO 00, PCD2.TEES
W = st PCOZA T o -
I 5.RI0.M1_RID_00Sk kD 1 — = Slat 0, PCO3EN0. & Digital Inputs, 24VDC
{— RI0.M1_RI0O_00Siot] Digtal Chrl+L 5.RI0.M1_RIO_00.5Iot0.Digitall... F 16[8] EBase addiess
[— RI0.M1_RID_00.Slot1.Digital RIO.M1_RIO_005It0 Digitalln.. F 16 Digital input 0
I E:g:t:} ‘ RIO.M1_RID_00Siot0 Digitalln..  F 17 Digital input 1
L A0 M1 RIC 00 Slet i Clrkd FI0.M1_RID_00.5 Ik Digitalln.. F 18 Dighal irput 2
[— RI0.M1_RI0O_00Skot].Digital] % R0 M1_RI0_00.50t0 Digitalln..  F 19 Digital input 3
[~ RID.M1_RI0_00 Slorl.Digial] . RI0.M1_RIO_00.Slot0 Digitalln.. F 20 Digital input 4
7}&‘2”;3;,—31‘/34—3”;:;‘655‘2“ a RIO.M1_RIO_00SIt. Digitalln..  F 21 Digital input 5
Skt 3 PCDAWAQ0, 4 Arslogue RI0.M1_RI0_00SIot0. Digitalln..  F 22 Digital input &
R0 M1_RI0_00.5I0t0 Digitalln..  F 23 Digital input 7
MO @ Slot 1, PCD3.A400, 8 Dintal Outpuls, Transistor (Transfer Disabled]
= Slot 2, PCD3W340, 8 Analogue Inputs, 0.+10V, 0..20ma or PL/Mi 1000
Expand All il + = Slot 3, PCD3W400, 4 Analogue Outputs, 0.+10V
show RIOs crl-
Show Modules ke
ShowjHide Colurns... Chrw
7 RIO Properties... Al+Enter

When Disabled the symbols of the slot are not anymore shown in the Media
Mapping.

Remark:
Only the whole 1/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 1/0O 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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E‘ﬂ New Data Transfer Array

After inserting you should see the new array in the media mapping.

 Medi Mogping Defines an amay of Begisters or Flags whose data
Haster Symbol Masterd.  Master Comm are transferred from Master ta RI0 or from RIO to
=7 EtherS-40 Network Master. The baze address of the array iz azsigned
Mastes: M1 automatically.
Diagnostic Flags
4B Device Configurator Ctil+D =
F Slet 0.7 Transfer To or From this RIO:
S.AI hezs =
RID 0 [M1_RID_0D v
RID i1
RID Lt 2
RIO. Y ut 3 Diirection [rata Type
RID.§ ut 4
RIO. f By ut 5 (%) Master to RIO ) Redgister
RID.f o L6
RiD 7 ) PRI to Master (&) Flag
Slot 1, ed]
B Siot 2.P i 1000
B Slot 3P MNewi Data Transfer Array... Ctil+T
I Array Size: -
> Sz [8 |
Expand All Tirl +
Show RIS Crl- Array Name: |FIag_Transfer |
Show Moddes Chrb
ShowHide Columns. . ik
[ Help ] [ u] ] [ Cancel ]
“3 RIOFroperties... Al+Enter

i Media Mapping

Master Symbol Master &

=H7 EtherS40 Network
Master, M1
Diagnastic Flags
M1_RID_00, PCD3.TEES

—— Slot 0 PCD3.ET10. 3 Digital Inputs, 24YDC
{— 5.RIO0.M1_RID_00.Skot0 Digial.. F 16[g]
{— RI0.M1_RID_D0Skoi0 Digtaln.. F 16
{— RIO.M1_RID_D05koi0Digtalln.. F17
{— RIO.M1_RID_D05I00 Digitalln..  F18
{— RIO.M1_RIO_DOSkot0Dighaln.. F19

— RI0.M1_RID_D0SIot0.Digitalin..  F 20
— RI0.M1_RI0_D0SIot0.Digitalin..  F 21
— RI0.M1_RI0_00Skt0.Digitalin..  F 22
— RI0 M1_RIO_00SIot0 Digitalln.. F 23

4 Anslogue Oulputs,

[ S.AI0.M1_AIO_00.Flag_Transter  F 24[8]
b RI0.M1_RIO_00 Flag_Transfer.. F 24
= RI0.M1_RIO_00Flag_Transfer.. F 25
— RI0 M1_RIO_O0Flag_Transfer.. F 26
— RIOM1_RIO_00Flag Transfer.. F 27
— RIOM1_RIO_00Flag Transfer.. F 28

I~ RIO.M1_RIO_D0Flag Transfer F 29
b RIO.M1_RIO_00 Flag_Transfer.. F 30
L RI0.M1_RIO_00Flag_Transfer.. F 31

Remark:

Master Comment

Base address
Digital input 1
Digital input 1
Digital input 2
Digital input 3
Digital input 4
Digital input 5
Digital input &
Digital input 7

— Slot 1, PCD2.A400, & Digital Dutputs, Transistor [Transter Disabled]
+— Slot 2, PCD3W340, 8 Analogue Inputs, 0_+10%, 0.20mé or Pt/Ni 1000

Data Transter Amay base address

Rate

100ms

Dir | RIO Symbol RIOAdds | RIO Comment
< 5/0S0i0Digtalnput FojE] Base addiess
= |0.5kt0 Digitallnputd FO Digital input 0
0.5kt Digitallnput] Fi Digitsl input 1
4 0.50ot0 Digiallnput2 F2 Digitsl input 2
= 0.5kt0 Digtallnput? F3 Digitsl input 3
0.5kt Digiallnputd Fé Digital input 4
< 0.5kt0Digtallnpuls F& Digital input 5
0.5kt Digtallnpul FB Digitalinput 6
< 0.5kt Digitallnput? F7 Digital input 7

= S AI0Flag_Transfer F 8lg] Data Transter Aniay bas
= A0 Flag_Transferd F8

= RIOFlag_Transfer01 Fg

= RI0Flag_Transter02 Fio

= A0 Flag_Transfer3 Fil

= A0 Flag_Transfer04 Fiz

A0 Flag_Transfei05 Fi3

= A0 Flag_Transfei06 Fi4

= A0 Flag_Transter? F15

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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i Media Mapping

Master Symbol Masterd..  Master Comment Rate | Dir | RIO Symbol RIOAdds  RIO Comment
Ether-5-10 Network.

Master: M1

Disgriostic Flags

_RID_00. PCD3 TRES

—— Slot 0 PCOZET10. 8 Digital Inputs, 24¥0C
[~ S.RI0.M1_RIO_00.5kt0 Digitall .. F 16[2] Base address 100me 4= 50.5kt0 Digtallnput F o] Base address
[~ RI0.M1_RIO_00.SI0t0.Digitalln.. F 16 Digital input 0 4 |0.50ot0.Digitallnputd FO Digital input 0
[~ RI0.M1_RIO_00.SI0t0.Digitalln..  F17 Digital input 1 4 |0.50ot0. Digitallnput 1 F1 Digital input 1
[~ RID.M1_RID_DOSkt0 Digitalin .. F 18 Digital input 2 4= |0.5lot0 Digitallnput2 F2 Digital input 2
[~ RID.M1_RID_D0Skt0 Digitaln .. F 19 Digital input 3 = |0.5lot0 Digitallnput3 F3 Digital input 3
[ RIO.M1_RI0_00.5Kat0 Digitalln . F 20 Digital input & = |05lath Digitallnputd F4 Digital input 4
[~ RIO.M1_RI0_00.5Kat0 Digitalln . F 21 Digital input 5 = |0.5lath Digitallnputs F§ Digital input 5
 RIO.M1_RI0_00.8kt0 Digitalln . F 22 Digital input £ = |0 Slath Digitallnputs FB Digital input £
L RID.M1_RID_008It0 Digitalln . F 23 Digital input 7 4= |0 5ltD Digitallnput? F7 Digital input 7

— Slot 1, PCO2A400, 2 Digital Outputs, Transistor [Transfer Disabled]

= Slot 2, PCO3w/340, 8 Analogue Inputs, 0.+10%, 0.20mé or PYNi 1000

= Slot 3, PCO3W/400, 4 Analogue Outputs, 0. +10%

— Data Transfer Array: Flag_Transfer, Master F 24[8] > RIO F S[g]
{— SRIDMI_RIO_00Flag_Transfer  F 24[8] Data Transfer Array base address 100ms = 5 RI0 Flag_Transfer F e Data Transter Array base addiess
[~ RIO.M1_RIO_00Flag_Transter.. F 24 = R0 Flag_Transfer00 Fa
[~ RIO.M1_RIO_00Flag_Transter.. F 25 = R0 Flag_Transfer0l F3
[~ RIO.M1_RIO_00Flag_Transter.. F 26 = R0 Flag_Transferl2 Fi0o
[~ RIO.M1_RIO_O0Flag_Transter.. F 27 = R0 Flag_Transfer03 F11
[~ RI0.M1_RIO_O0.Flag Transfer.. F 28 =» RO Flag_Transfer04 F1z
[~ RI0.M1_RIO_O0.Flag Transfer.. F29 =* RO Flag_Transfer0S F13
[~ RIO.M1_RIO_O0.Flag Transter.. F 30 = RO Flag_Transfer06 F14
"— AI0.M1_RI0_O0Flag Transter. F 31 = R0 Flag Transfer07 F15

L T
R122] Data Transfer Arnay base address 100ms < SRI0 Register_Transfer R 260[2] Diata Transfer Array base address
RIO M1_RIO_O0Register_Tran. R 12 < R0 Register_Transterdl R 260
RIO t1_RIO_O0Register_Tran. K13 = R0 Register_Transferll R 261

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)

Project Tree Projeckt Tree
Project 'GettingStarted_Smart RIC" : 2 Devices Project 'GettingStarted_Smart RIO' ; 2 Devices
----- #R  Properties -~ Properties

----- %8 TCR/IP Settings Table

=1 © Fil -8 TCP{IP Settings Table
ommon Fles

----- Library Manager -2 Common Files

Manager - PCD3.M5540 - 172,23,16,89, 5-Bus 5tn 0 Library Manager
4 Properties =@ Manager - PCD3,MS540 - 172,23,16.89, 5-Bus Stn 0

Igp online Settings o Properties
L2 Device Configurator -Aigh: Online Settings

Build Options I:@ Device Configurator
B Pragramfles Build Cptions
Data_exchange.fup ——————l [.]D Frogram Files
[_] Listing Files

-|#] Data_exchange.fup
[_] Documenkation Files . o

: -1 Listing Files
-8 Ethernet Smark RIO Metwark [] D °

-5 Manager : RID_01 - PCD3.T666 - 172.23.16.91 -] Documentation Fles
7 Properties [~ &5 Ethernet Smark RIO Metwork

Rq}; online Settings - [3* Manager : RIO_01 - PCD3.T666 - 172.23.16.91
EZ Dewice Configurator e fﬁ Properties
Bwild Options -Algir Online Settings
e o S EX£ Device Configurator
M ----- Build Cptions
o) O =~ Program Files
Paste (Chr 4, o[ F] RIO_Fupla.Fup
Delete Al Files. .. [~ Listing Files
=-[Z] Documentation Files

PrinE.., Chrl+P

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).

File= Edit Yiew Device OCnline Mode Elock Page ‘Window Help

DERG S s BB BT O R EaEnE = E=EE=
hMaoces *r 37 R-eFRH LB X B OO O8O
Selector 1 x m
Standard
Filter 3£
Bascules -
Binaire —
:::lr?:r:e données Blink
Clignoteurs = 1 En  Q-=0.5lot0 DigitalOutpuio |
- ———— 5 =TV
& & & {4 B
] ':-ﬁ Selector | _E] Page Mavigatar ‘ 4 |

Symbol Editor

E:EE|+ + |} K7 Cu f)Find: Type a substring to find - =

Symbol Mame Type AddiessMalue Comment
= R10_fuplafup RODT
EJ—I:J 10 GROUP
» [~ Slotl GROUP
— =3 DigtalOutputl F 5.10.51at0. Digitald utput + 0 Digital output 0
— 3 DigitalOutputl F 5.10.51at0. Digitald utput + 1 Digital output 1
— & DigitalOutput? F S.10.51ot0. DigitalDutput + 2 Digital output 2
— &a DigitalOutput3 F S.10.510t0. DigitalDutput + 3 Digital output 3
— = DigtalOutputd F 5.10.51at0. DigitalO utput + 4 Digital output 4
— &u DigitalOutputs F S.10.5lot0. DigitalDutput + 5 Digital output &
— Z Digitaldutputs F 510 5lat0 DigitalOutput + & Digital output &
] — = DigtalOutput? F 5.10.51at0. Digital O utput + 7 Digital output 7

In this Getting Started example the Data Transfer of the whole PCD3.5S100 must be
disabled to avoid overwriting of the Output “|O.Slot0.Digitallnput0” by the Manager!!!
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File Edit ‘“iew MNetwork RID Toole Help
iDBEEH fBEBE| ~|HFLEO

Network - 2 RIOs

“ Bl Mame
10 00

Media Mapping

I hanager Symbaol | Tupe I tdanager &dds | hanager Co
-4 Ether-5-0 Metwork
- Mazter: Manager
+— Diagnostic Flags
—— RIO_00, PCD3.TEES
+— Slot 0, PCD3.5100, Workshop Simulator Linit
-~ RIO_01, PCO3.TERE
Slot 0, PCD3.5100, wWaorkshop Simulator Uit [Tranzfer Dizabled]
% +— Data Transfer Amay: Registers_, Manager B 1012[8] > RIO R [8]

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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File Edit ‘jew Projeck Dewice Online  Tools  Help
O = @ Sun B e
B | OO B &g

Project Tree

~HEE Project ‘GettingStarted_Smart RIO : 2 Devices

----- “F Properties

----- &2 TCRIP Settings Table

-2 Comman Files

----- Library Manager

[—]@ Manager - PCD3.M5540 - 172.23,16.59, 5-Bus 5tn 0
- ff' Properties

E;j} Cnline Settings

--E8 Device Configuratar

- Build COptions

=1-23 Program Files

¢ ie[#] Data_sxchange.fup

-2 Listing Files

-2 Documentation Files

=1-B8 Ethernet Smart RIO Metwark
i B8 RIO Mebwark Configurator
_ Manager : RIS _00 - PCD3.TAAS - 172,235, 16,90
- M8 Manager : RIO_01 - PCD3.TE6E - 172.23.16.91

IEI{::' Manager : RIO_01 - PCD3.TB6G - 172.23.16.91
L5 Properties

EQ}: COnline Settings

--E8 Device Configuratar

: - Build Options

=1-23 Program Files

¢ e[F] RIC_Fupla.fup

(1 Listing Files

-2 Dacumentation Files

n 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.

File Edit \iew Project Device Ornline  Toals  Help
O = @ ) Sn (] g
B e | 0 O B & g

Project Tree

Project 'GettingStarked_Smart RIQ' : 2 Devices

----- ff' Properties

----- T8 TCPYIP Settings Table

&~ Common Files

----- Library Manager

Elm Manager - PCD3.M5540 - 172.23.16.89, 5-Bus S5tn 0
ff' Properties

----- J2.;;]}: Online Settings

- E8 Device Configurator
~[13] Build Cptions
E||:| Prograr Files
- Data_exchange, fup
(L1 Listing Files

-] Documentation Files

=1~ B2 Ethernet Smart RIO Metwark

------ &8 RIO Mebwork Configurator

! Manager : RIO_00 - PCDGE.TAES - 172.23.16.90

[+ 88 Manager : RIO_01 - PCD3.TEG6 - 172,23,16.91
[+ 88 Manager : RIO_01 - PCD3.TEG6 - 172,23,16.91

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.

: Flle Edt Wew Dewice Online Mode Block Page  MWindow  Help
DEE@ S LaE e T ol i EEE giraoeee 0 EiDgig

RIO_O_Progam.fup b X
e - Ll

= . ... ... Blink |- "
SRERRREREREaN EERE
IV
- Em
[10°Slat3. Analogu. +]
5'_KJ::::::::::::::::::::

o

J0302iEs g

En Quit

10 Slot3. Analogu, . me— Cmp‘ ce
o+ _‘....

| |( 1000 -
| - | In
| (0 - ||| 1 Slotd Analo
| - v
i Fle Edit Yiew Online Window Help
P 2 e
DEM@w LB e - -[H
L v 0 1% |
RID_00.5ww 4bx
Symbal Address | Value Madify...  Trend File Symbe A
10.5lot2_AnaloguelnputD RO 6030 _RIO_O0.src Analog
10.5lot2.AnalogueInput1 R1 F445 _RIO_O0.src Analog
10.Slot2.Analoguelnput2 RZ 8963 _RIO_00.src Analog
10.5lotZ.Analoguelnput3 R3 6451 _RIO_00,5rc Analog
10.5lotZ.Analoguelnput4 R4 [u] _RIO_00,5rc Analog
10.5lot2.Analoguelnput5 RS o _RIC_O0.src Analog
10.5lot2.Analoguelnputs RE o _RIC_O0.src Analog
10.5lot2.Analoguelnput? R7 o _RIC_O0.src Analog
10.5lot3.AnalogueOutputd R 256 2619 _RIO_O0.src... Analogr
10.5lot3.AnalogueOutput1 R 257 3765 _RIO_O0.src... Analog
10.5lot3.AnalogueOutput2 R 258 o _RIO_O0.src Analog
10.5lot3.AnalogueOutput3 R 759 o _RIO_O0.src Analog
I0.5lot0.Digitallnputo FO 1 _RIO_00.src Digital i
10.5lot0.Digitalinput1 F1l n] _RIO_D0.src Digital i
10.5lot0.Digitalinputz Fz 1 _RIO_00.src Digital i
10.5lot0.Digitallnput3 F3 o RIO_00.src Digital i
L W P R IN | e ) =] 1 AT A0 .- Fimik -l v
IReady A~ ous RN
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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.

Project Tree

+-[_7 Documentation Files
=& Ethernet Smart RIC Mebwark
&8 RIO Mebwork Configurator
+ -0 RIC_00 - PCD3.TE65 - 10.1.2.56
+- 0l RIC_01 - PCD3.TAAS - 10.1.2.57
+- 0l RIC_0Z - PCD3. TaA6 - 10.1.2.58
+- 08 RIC_00 - PCD3. TAAS - 10.1.2.56
+- 08 RIO_01 - PCD3.TRAS - 10.1.2.57
= C} RIO_0OZ - PCD3.TE66 - 10.1.2.58
ff‘ Properties
ﬂa}: Online Settings
E5 Device Configurator
Build Cptions
=-[7] Program Files
JAWWEBYWeb Smart_ RIO.pri
Comms_MBus. fup
Comms_SBus.fup
RIC_Program.fup
Web Server.wsp
+-[7] Lisking Files

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:

~ | http:jflocalhostisetup | | $2| [ X

e Edit View Favorites Tools Help

¢ @ |89 - | ZaGoogle Ubersetz... |pdSaia.Net - W... X -8 dwh ~ [ page v &
— Web-Connect {web-Connect}-{  Settings |} Help +

Show: | All Stations |~ = B B

w Station
Station Name PCD3_uUsB
Group Name (Ogpticnaly. | Don't Group v >
Connection Type USB S-Bus (SComnr v

w Connection
S-Bus Station: |0
[“] Auto Station [Y]PGU Mode

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

PCD Web-Server
System
Product PCD3.T665
FW Version 11527
HW Version A
HW Moddication 1
Production Date 10737
Serial Number 0334DFAA
MAC Address 00.50.C2.CO.77:10

Status/Diagnostic

RIO Status Wait Config
Program Status HALT
MasterdP Not configured
IGlobal Diag 00000000
[Telegram Lost Diag Not present

| Clear Diagnostes |

Ethernet / S-Bus Configuration

Current
1P Address 152.168.10.100
Subnet Mask 2552552550
Dofoult Gateway 0000 0000
S-Bus Address 100 100
[ FoctoyDetour [ Save ] |

Configure the Ethernet / S-bus Configuration settings. For the standard Smart RIO
Ether-S-10 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=0One 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:
RI10.<rio_name>.DataExchange 1=Data exchange failed, 0=0OK
RIO.<rio_name>.Diagnostic 1=RIO has error, 0=0K
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: Media Mapping
hlazter Swmbal hiaster & hlazter Comment f
= Ether-5-10 Mebwark,
- Master: Devicel
Diagnostic Flags
— 5.RI0.DiagFlagBase F 100 [16] Baze address of RIO Diagnostic Flags
— 5.RI0.Globalliagnostic F 100 Another BI0 Diagnostic Flag is et
— S5.RI0.Telegramlost F101 One or more telegrams lost
— 5.RI0.5endErmar F102 Transmit failed
— F103 [t Lzed)
— F104 [t Lzed)
— F 105 [t Lzed)
— F 106 [t Lzed)
— Fi07 [t Lzed)
— S.RI0.RIO_00.DatakE schange F108 RI0_00 data exchange Flag
— S.RI0.RIO_00 Diaghostic F109 RI0_00 Diagnostic: Flag
— S.RI0RIO_07.Datak schange F110 RIO_07 data exchange Flag
— S.RI0RIO_07. Diaghostic F111 RI0_07 Diagnostic Flag
— S.RI0.RIO_02 Datak xchange F112 RIO_02 data exchange Flag
— S.RI0.RIO_02 Diaghostic F113 RI0_02 Diagnostic Flag
— F114 [t Lzed)
— F115 [t Lzed)
- RIO_00, PCD3 TEES

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)

Symbol Editor
E= EE |+ + |} K })Find: Type a subskring to find -
Swrbal Mame Type Addrezzfalue
[=— All Publics ROOT
F—C510 GROUP
=3 RIO GROUP

— & DiagFlagE aze [3]

RI0.DiagFlagBasze + 0
RI0.DiagFlagBase + ¥
RI0.DiagFlagBaze + 2

RI0.DiagFlagBase + 1

— ¢ Globalliagnostic
— & ManagertotPresent
— & SendErmor

— & Telegramlost

M| T T T

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.

PCD Web-Server
-~ System
Product PCD3.T665
; ; FW Version 1.16.01
System information B B
HW Modification 1
Production Date 10/25
\_ Serial Number 031347CF
|MAC Address 00:50:C2:C9:C5:84
~
Status/Diagnostic
: : RIO Status Data Exchange
Status information i i Rt
shows the actual status MasterlP 192 168.12.78
and diagnostic of the Global Diag 00000000
RIO ¢ Telegram Lost Diag 0
| Clear Diagnostics |
Ethernet / S-Bus Configuration
Current New -
IP Address 192.168.12.79 192.168.12.79
Subnet Mask 255.255.255.0 1255.255.255.0
Ethernet/S-Bus v
configuration status Default Gateway 0000 0000
S.Bus Address 0 0

5.3 LED display

[ Factory Default ][ Save ]

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)

RUN

RUN

RED blinking if no Program

GREEN blinking if Program

DATA EXCHANGE

GREEN

INVALIDE CONFIG

RED/GREEN blinking
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6 References

Topic Document No.
Smart RIOs Manual Smart-RIO 26/892 DEO02, ENO2,
FRO2, ITO2,
PCD3 Series Manuel PCD3 series 26/789 DE14, EN14,
FR14, 1T14, CS05
SBC FAQ Manager www.sbc-support.ch/fag -
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