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Saia-Burgess Controls Ltd.

Introduction

1.1

System overview

Introduction

This quick start guide describes how to configure, program and commission Smart
RIOs (PCD3.T665 and PCD3.T666) with PCDx.Mxxxx Smart Automation Managers.

For more details, refer to the online help in the PG5 “RIO Network Configurator”
System overview

Distributed Automation Net (DAN) system overview

Saia®PCD1.M2,

Smart 1
Automation iy Sa¥a®PCDZ.M5 and
Manager & et Saia®PCD3M CPUs
4 with Ethernet interface
PCD3.T66x PCD3.C100 PCD3.C110 PCD3.T66x PCD3.C110
Q.NET-5TX
Smart A
automation
stations = :
(RI0s) max. 256 1/0s per RIO station

Smart RIOs can be used either as simple remote |/O stations or as intelligent, distrib-
uted Smart Automation Stations capable of executing PG5 user programs.

In the latter case, central management of user programs in the Smart Automation
Manager (PCDx.Mxxxx CPU) greatly simplifies the use of Smart RIOs and saves
costs during engineering, commissioning and service.

Smart Automation Manager

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

Ethernet

v

v

Smart
Automation
Stations

Manual Smart RIOs PCD3.T66x | Document 26/892; Edition pEN01| 2011-04-28

1-1
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System overview | System requirements

The efficient Ether-S-1O protocol is used to exchange data between Smart RIOs and
the Smart Automation Manager.

L )

Manager
broadcast for
output update

RIO input update
telegrams

IHHHHHHH}

Ethernet

Qi

E‘;

Data exchange between Manager and RIO can be configured in the PG5 “RIO
Network Configurator” with just a few mouse clicks (simple steps). Once the configu-
ration has been loaded into the Manager station, the operating system deals with
data exchange autonomously, executing it as a background function. No further user
programming is necessary.

1.2 System requirements
Smart RIOs:

PCD3.7T665, HW version A1 or higher, FW version 1.16.01 or higher
PCD3.T666, HW version G or higher, FW version 1.16.01 or higher

Smart Automation Manager:
FW version 1.16.01 or higher for systems:

PCD1.M2120, PCD2.M5540, PCD3.M2130, PCD3.M2330, PCD3.M3330
PCD3.M5340, PCD3.M5540, PCD3.M6x40, PCD3.M5560, PCD3.M6x60

PG5 engineering tool:
PG5 $2.0.158 or higher

Technical data for the above systems can be found in annex A of this document.
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Introduction

1.3

Steps to configure, program and commission a (DAN)

Steps to configure, program and commission
a Distributed Automation Network (DAN)

The following is a brief list of the necessary steps. For details, refer to subsequent
chapters.

1. Create a new project in PG5 2.0 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 Con-

figurator

4. Add RIO stations in the Project Manager

5. Configure RIO stations (I/0O modules, media mapping, IP address, etc.) in the De-

vice Configurator

. Configure data exchange and any media mapping between Manager and RIO in

the RIO Network Configurator

7. Create the user program in the Manager and the RIOs (if required)
8. Build and download the program in the Smart Automation Manager

9. Before the RIO station can be used, configure the IP settings with the help of the

built-in Configuration web page. This can be accessed using a PC browser via
USB (in this case Web-Connect is required) or Ethernet interface (default IP ad-
dress: 192.168.10.100)
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How to create a Distributed Automation Network (DAN)

2.1

Create a Smart RIO Network

How to create a Distributed Automation Network
(DAN)

Create a Smart RIO Network

1.

Using Project Manager, add the Manager (Master) PCD to your project (Device /
New).

. 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).

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

! Properties s
Onboard : Ethernet
= General
MAC Address Mot available
= TCP/IP
“hannel Mumber 2
TCP/IP Enabled Yes
IP Mode 0
IP Address 123.45.67.0
Subnekt Mask, £55,255,255.0
Default Router 0.0.0.0
Smart RIO (PCD3.T665,/T666) | |
PGU Port Yes
Slave Yes
Metwork Groups {Custom)

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:
= m M1 - PCD3.M5540 - 192.168.12.78, 5-Bus Stn 0

ff' Properties

E3.;;]}: ionline Settings

Ef Device Configurator

Build Cptions

[ Program Files

[_1] Listing Files

[ Documentation Files

& Ethernet Smart RIO Metwork
29 RIO Metwork Configurator

-+

-+

+
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Create a Smart RIO Network

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...

rlg{-wrrm . n

Mew RIO Station...
Copy Cerl+C
Paste Ctrl +V

Delete All Stations...

Each RIO must have a unique name, i.e. it cannot have the same name as any other
device in the project. (Copy/Paste of an existing RIO is also supported.)

RIO MName:
M1_RIO_00

Drescription:

IP Address;
1921681000 [T Has Program Enabled

Device File Path:
1_RI0_00%1_RI0_00. s5ia5pe

Mumber of RI0s to create: |1 -

[ Ok, H Cancel l

The above screen can be used to set a RIO’s IP address. If the RIO has a program,
the check box “Has Program” must be selected. Chapter 4 explains how to use RIOs
that have a program.

Close the window by pressing the OK button.
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Create a Smart RIO Network

The RIO that has just been added should now appear as follows in the RIO Network
Configurator and the Project Manager.

RIO Network Configurator:

Eﬂ Saia RIO Metwork Configurator - M1

File  Edit ‘iew MNetwork RIO Tool:  Help n
DB Y BR| o 5 PO

i Network - 1 RID

* O 0
" RIC Mame IP Address RID Twpe Dezcription Frogram Enat
p WI1_RID_0OOD 19216810100 PCD3.TEES Mo Yesz
< >
i Media Mapping ~ O
hiaster Svmbal hlaster b, Master Comment Rate
= Ether-5-10 Metwark,
= M aster: M1
+— Diagnostic Flags
E k1 RIO 00, PCD 3 TRER
< >
! Messages v 3
Ready NUM | OVR 2

Project Manager:

© Smart RIO Quick Start [M1] - Saia Project Manager $2.0.154

! File Edit ‘ew Project Device Onlne Tools  Help

B i | © O B &g

Project Tree

Praoject "smart RIC Quick Start’ @ 1 Device
&8  TCPJIP Settings Table
L3 Commaon Files
Library Manager
= m M1 - PCD3.M5540 - 192.168.12.78, 5-Bus 5tn 0
ff' Properties
i5.!:;;1}: Online Settings
E5 Device Configurator
Build Cptions
[_7 Program Files
[ Listing Files
|_) Documentation Files
= &= Ethernet Smart RIO Mebwark,
&8 RIO Metwork Configurator
M M1 RIO 00 -PCD3 TERS - 192,165.10, 100
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Configuration in the Device Configurator

3 Configuration and Build of Smart RIO stations
without program

3.1 Configuration in the Device Configurator

The RIO’s Device Configurator can be opened either by double clicking on the RIO in

the RIO Network Configurator or by opening the Device Configurator from the Project
Manager.

= [j M1 - PCD3.M5540 - 192.168.12.78, 5-Bus 5tn 0
ﬁ" Properties
gk Online Settings
E5 Device Configurator
Build Cpkions
+-[_7] Program Files
(L] Listing Files
(L] Documentation Files
—| &g Ethernet Smart RIO Mebwark
T8 RIO Mebwork Configurator
=l 11 _RIO_00 - PCO3.TEES - 192,165.10,100
ff‘ Properties
I:@ Drevvice Configurator

In the Device Configurator the RIO type and IP address can be changed if necessary.

The “reset output enable” option can be activated if required. For non-programmable
RIOs, it is not necessary to change the other property settings.

)= Saia Device Configurator

P File Edt View DOnline Tools Window Help
D@ s @ @ = e s [ElEE
i Selec.. & /m % |i Properties

Digial /0 Modul :
Analogue 1/0 Mo | | | Device

Device : PCD3.T665

e B Options
pecial Funclion Type Descri Communication Timeout [ms] 1000
MUt Function Me .
665 Start Withaut Manager o
Expansion Modul
Reset Output Enable Mo

Onboard Communications & Input/Output Handling

Type Description

Uag Univereal Sarial Bus port :::;e;:\l :Dd:Itresses Definition Quto (recommended)
Ethernet  Ethemetport First Flag Output 12

A 3 First Register Input ]
Diagnosics First Register Output 256

Type Description = Power Supply

RIC Diagnostics - Diagnostic configuration for Ether-5-10 Power Supply Specification -25(+30%
Onboard /O Slots

Slot | Type Description

Slot0

Slot1

Slotz

Slot3

.
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Configuration and Build without program

Configuring the RIO’s I/O modules

Configuration in the Device Configurator

I/0O modules are now added from the module selector:

/= 8aia Device Configurator EE

i[Fle | Edt View Onine  Took ‘Window Help

AT R A = |

PCD3.4220, 6 Relay Outputs, Mak
PCD3.4251. 8 Relay Dutputs. 6 CF
PCD3.4300, 6 Digital Dutputs, Trar
PCD3.4400, 8 Digital Dutputs, Trai
PCD3.4410. 8 Digital Dutpuls. Trar
PED3.4460. 16 Digitel Dutpuls, Tr
PED 34465, 16 Digial Dutputs, Tr.
PED34810, 4 Relay Dutputs, 2 CF
PCD3.4860. Light and Shade mod
PCD3B100. 2 Inputs, 2 Duiputs, 4
PCD3ET10, 8 Digital Inputs, 24¥D)
PCD3E111.8 Digital Inpus. 244D
PCD3ET1E. 8 Digial Inputs, SVDC

PCD3TEEE  Ether-3-10 Remate |0 with 4170 slots {expandable)

Onboard Communications

Type | Description
UsB Universal Serial Bus port
Ethemet  Ethermst por.

Diagnostics

Type Descripfion
RIO Diagnostics  Diagnostic configuration for Ether-5-0

Connector Type
E] Power Consumption

Type A, Spring Terminals 10-pole

Media Address

Symbal Definitions

(Custom)

i Selector % M1_RI0_00 saiadev - % “ |i Properties %
Digital /0 Mochdes for PCD3 -~ s slot 0 : PCD3.E110, 8 Digital Inputs, 24¥DC

PCD3.A200, 4 Relay Dulputs, Mak Device 5 General

PCD3.A210, 4 Relay Dutputs, Bre: Type Description

PCD3E160, 16 Digital Inputs, 244

FCD3E1E1. 16 Digital Inputs, 244 (Onboard /O[Slots

PCD3W200. 8 Analogue Inputs, 0

PCD3E165, 16 Dighal Inputs, 244 Slot  Type Description
PCD3E166, 16 Digial Inputs, 244 Slot0 PCDI.E110 8 digital inputs, 15..30VDC. 8ms. current draw 12maA at 5.
PCD3ES00, 6 Digial Inputs, 115.. Slot1  PCD3.A400 & transistor outpuls. 5.32¥DC, 0.54, electrically connected, 10us, current dr
PEDIEG1D. 8 Digital Inputs, 24D Slotz  PCD3IW340 8 analogue inputs, 0.+10%, 0.20mé, Pt1000 far-50.+400°C or Ni 1000 far &
PLOIEQ0S, Emety odule Slot3  PCD3W400 4 analogue outputs, 0.+10%, & Bit, Sus. current draw 1maA at5% and 30mA a.
Analogue |0 Modules for PCO3 "

Ensure Media Mapping is enabled. It is not necessary to modify addresses or symbol

definitions for RIOs that have no program.

The inputs/outputs of analogue modules and other special modules should be config-

ured in the same way as for a standard PCD.

Symbol Definitions
El Analogue Input 0
Input O Range

{Custom)

0..20méa in ud resolution

El Analogue Input 1 Pt 1000 {-50.,+4007C)

tdr Input 1 Range Mi 1000 (-50. .+2DD°C:I
ir-h 12 Bit resalution
Aa User defined range

0., 10% in m¥ or % resolution

i &l Analogue Input 2
Input 2 Range

0..10% in m' o %% resolution

The RIO configuration must never be downloaded from the Device Configurator into the

Smart RIO station.

The 1/0 configuration is downloaded with the user program in the Manager Station. The
Manager automatically sends the configuration to the RIOs after startup. For details refer to

chapter 3.3.

ARIO’s IP address can be set using the PC browser via a built-in web page in the RIO sta-

tion. For details refer to chapter 5.
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Media Mapping in the RIO Network Configurator

3.2 Media Mapping in the RIO Network Configurator

After saving the RIO’s I1/0 module configuration from the Device Configurator, the
RIO’s I/0 symbols used in the Manager are listed in the Media Mapping view as
shown below.

E Saia RIO Network Configurator, - M1

File Edit View Metwok RIO Toos Help
DB YRR« F R

i Network - 1 RID

“ RIO Name IP &ddress RIO Type Description Program Enabled RIO & RIO 1D DiagID | Device File Path
b M1_RIO_00 18216810100 PCD3.TEES No Tes ] 4 ] W1 RI0_004AT_RIO_00. saia5)
: Media Mapping
Mazter Symbal Master A Master Comment Rate Dir  RIO Symbol RIO Adds RIO Comment
-7 Ether-5-10 Metwork
- Master. M1

. PCD3TEES

= M1_RIO_
== Slot 0, PCO3.EN10, 8 Digital Inputs, 244DC
— S.RI0.M1_RIO_O0.Slot0.Digitall... F 16[8] Base address 100ms -+~
— RI0.M1_RI0_00.5kt0.Digtaln. F16 Digital input 0 =
— RI0.M1_RI0_00.Skt0.Digtaln. FA17 Digital input 1 =
— RI0.M1_RI0_00.Skt0.Digtaln. F18 Digital input 2 =
— RI0.M1_RI0_00.5kt0.Digtaln. F19 Digital input 3 =
— RI0.M1_RI0_00.5kt0.Digitaln. F20 Digital input 4 =
— RI0.M1_RI0_00.5kt0.Digitaln. F21 Digital input 5 =
— RI0.M1_RI0_00.Skt0.Digtaln. F22 Digital input & =
— RI0.M1_RI0_00.5kt0.Digitaln. F23 Digital input 7 =
= Slot 1, PCD3.4400, 8 Digital Outputs, Transistor
— S.RI0.M1_RID_O0.Slat1 Digital.. F 24[8] Base address 100ms -
— RIO.M1_RI0_00.Skt1.Digitald .. F24 Digital output 0 =>
— RI0.M1_RI0_00.Skt1.Digitald.. F25 Digital autput 1 =>
— RI0.M1_RI0_00.Skt1.Digitald .. F 26 Digital output 2 =>
— RI0.M1_RI0_00.Skt1.Digitald .. F 27 Digital output 3 =>
— RI0.M1_RI0_00.Skt1.Digitald .. F 28 Digital output 4 =>
— RI0.M1_RI0_00.Skt1.Digitald.. F29 Digital output 5 =>
— RI0.M1_RI0_00.Skt1.Digitald ... F 30 Digital output & =>
— RI0.M1_RI0_00.5kt1.Digitald .. F 31 Digital output 7 =
— Slot 2, PCD3WwW/340, & Analogue Inputs, 0. +104, 0. 20m4 or Pt/Ni 1000

— Slot 3, PCD 3400, 4 Analogue Outputs, 0..+100

\_—\/—/\_-\/d

Symbols used on the Manager Symbols used on the RIO are not
present for a RIO without programm

The absolute addresses of Manager media are allocated by the RIO Network Configurator.
Only the base address can be changed.

B Renumber Master Media Addresses EI

Saia RIO Network Confi; tor - M1 o
Renumbers the addresses of all spmbol araps in the Master,

o Gt Vim R G REELLD congecutively from the start addresses entered below.
D) B | Y Bs g [ of | RemumberlPAddessos

Rerumber Master Media Addresses., ——
Ferumber RI0 Media Addesses — Flag Start Address Flag End Address

i Network - 1 RIO

“ RIO Name P8 Rerumber IDs...

P MI_RID_00 1921 N
i Rename Master Symbols ° # m

— BReqister Start Address Register End Address
a

i Media Mapping Data Transfer Rates Overview.

Master Symbol Default RID Configuration

== Ether-5-10 Metwork Options.
Master: M1
=4 M1_RIO_00, PCD3.TEES

) (o
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Media Mapping in the RIO Network Configurator

The symbol name can be modified if required. Allocated symbols are shown in the
Symbol Editor under the “All Publics” Tab and can be used in user programs.

84 M1 - Saia Fupla Editor, - [Master_RIO.fup]

! Flle Edt Wew Deviee ©Onlne Mode Elock Page  Window  Help
NEHF S s BB PETolkE [E[EEE
~ Master_RIO.fup
RIOM1_RIO_00 SlotD Digitallnput00m— - | - e oo S .
[FICT S = gl =RIO.MI_RIO_00 Siot DigitalOLtpUt00
[RIOM1_RIO_00.Slot0 Digitalinput0Tee— ] -0
.
< b3
i symbol Editor 1 x
iEEE |+ + T |A|C |S |T | =2 cu JZFindi Type & substring ko find - - |
Symbol Mame Type AddresefVal.. | Comment Tags -
E AllPublics ROOT
EI—|:J RIO GROUP
=21 M1_RIO_00 GROUP
B Slot2 GROUP
G Slot3 GROUP
=3 Slatd GROUF
(3 — & Digitallnputl | F 16 Drigital input O S_RID
— ¢ Digitallnputi F 17 Dhigital input 1 S_RID
|— ¢ Digitallnput02 F 18 Digital input 2 S_RIO
— @ Digitallnputds F 19 Diigital input 3 S_RID
— @ Digitallnputd4 F 20 Diigital input 4 S_RID
— @ Digitallnputds F 21 Diigital input 5 S_RID
— @ Digitallnputde F 22 Drigital input B 5_RID
L— o Digitallnputd? F 23 Drigital input 7 5_RID
[+—CJ Slotl GROUP
— & NataFerhanne = =] kA1 PIT N0 dats avchianna lan c RN b
4 >
Al Publics | Sypstem | Master_RI0. fup
}5 Symbuol Editor | —(3 Error List |
Ready Block: COB COB_D Page: 111 [G2x54] 100% Pos:7x20 g QOFFLINE
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Build and Download of the Smart RIO project

3.3 Build and Download of the Smart RIO project

The complete Smart RIO application is built and downloaded from the Manager sta-
tion. Building and downloading the Manager station program also builds and down-

loads the RIO configurations and programs. It is not necessary to deal with individual
RIOs.

@) BEE
i Fle Edit View Project Device Online  Tooks  Help

=T - el = ="

Ble e 0B % g

i Project Tree

1 Project 'Smark RIO Quick Start': 1 Device
35 TCP/IP Settings Table
¥ (L] Common Files
Library Manager
=2 M1 - PCD3.M5540 - 192.168.12.78, 5-Bus Stn 0
lg: Gnline Settings
Eg Device Configuratar

Pragram File Name:

sl opions C:\Documents and Setings\All Users\SaiaBuigess\PGS_20\Projects\Smart RID O
= [ Program Files Destinalion Device: [ Conont )
Cancel
+
Master_RIO.fup PCD3MS540. on USE (S-Bus USE)
- () Listing Files
(L Documentation Files Dowrioad Selected Segments
= B8 Ethernet Smart RIO Network Changed Blocks
@4l
8 RIO Metwork Corfigurator
o) 88 M1_RIC_00 - PCD3.T66S - 192.168.10.100 () Changed Blocks
F Properties

D Corfi ki
8 Devi Canfiguratr © Selected Seaments

() First-time Initialization Data Only

First-time Iniislization Data

] Copy Programnto Flash [ Hew | B
-

i Messages
Asssembling: Master_RI0.fbd

Assembling: CADoduments and Settings Al UsersS sia-BurgesstPE5_20\LibshStdMItO DM src
ssembly complete: Erors: 0 Warnings: 0

Linking: _M1.0bj + M1.cbj + _RI0 Symbols.abj + Master_RID.okj + IntODM.ohj
Lib files: shuplis3.obl

To: M1.pcd M1.map

Code size: 117 lines [488 bytes]

Teat/DB size: 324 bytes

Extension memory size: 0 bptes

Infomation segmen size: B4 bytes

Pubiic symbols: 203

Linkage complete. 0 enars, 0 warnings

Generating Block Infoimatian files...
Black Information Files complete

Build successful Total errors: O Total warrings: 0

v
i ErrorList 2 x
i@ 0Erors ||| 1\ 0 Warnings | [0 Messages || clear

| [0 [Desciption Fil Location
Ready

NUM BUILDOK  OFFLINE

Yistak €@ 26, 0=

© smartrL. | FsaaRIO.. | e, A o BA @ E [E 3 % A b, 1190

After start-up, the Manager sends the configuration to all RIOs automatically. If a RIO
is disconnected or powered off and then reconnected, it will automatically receive its
configuration from the Manager.
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4 Configuration and Build of Smart RIOs station
with a program

To add a RIO which has a program, the check box “Has Program” must be selected
as shown below.

this setting can be changed at any time by opening the RIO properties from the RIO Net-
work Configurator.

El

RIO Mame:;
M1_RI0_00

Dezcrption:

1P Address:
192.168.10.101 [ Has Program Enabled

Device File Path:
AT _RI0_00W1_RIO_00. zaiabpe

Mumber of BI0s to create; |1

[ 0K H Cancel ]

4

After confirming with the OK button, the RIO should appear as follows in the Project
Manager:

Library Manager
= @ M1 - PCD3.M5540 - 192.168.12.78, S-Bus Stn 0
ff‘ Properties
'Ecj}: Onling Settings
Manager CPU ES Device Configurator
Build Options
=123 Program Files
Master_RIO.fup
[ Listing Files
(27 Documentation Files
. =& Ethernet Smart RIO Metwork,
RIO shown together with Manager. 2R 10 Hetwark Configurator
Contains links for Device Configurator =08 M1 _RIO_00- PCD3.TEES - 192,168,10,100

and programs A Properties
EZS Device Configurator
D Program
=08 M1_RIO_00- PCD3 TE6ES - 192.168,10,100
“*f Properties
Rq}: Online Settings
. ES Device Configurator
RIO with program Build Options
[Z Program Files
[Z2 Lisking Files
(23 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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4.1 Configuration in the Device Configurator

Configuration in the Device Configurator

Presentation of RIO station which has a program in the Device Configurator:

)= Saia Device Configurator

i Fle Edt View Online Took ‘Window Help

iDEF G HE Y e o s s [BElEE

iselec. & X1\ M1_RID_00.saiadev
Digita 10 Modul :
Analogue 1/0 Mo || | Device
Special Function
Mul-Function M
Expansion Mol

Description

Onboard Communications

Type Description
uzB Universal Serial Bus port.
Ethernet Ethemet port.

Diagnostics

Type Description
RIO Diagnostics  Disgnostic configuration for Ether-5-0

Onboard fO Slots

Slot | Type Description
Slotd

Slat1

Slat2

Slot3

+

% |i Properties

Device : PCD3.T665

E Options
Communication Timeodt [ms] 1000
Start Without Manager Ho

Reset Output Enable Ho
B Input/Output Handling

Peripheral Addresses Definition Auto (recommended)
First Flag Input [
First Flag Output 512
First Register Input 0
First Register OUEpUE 256
B Power Supply
Power Supply Speciication -25(430%

In addition to the configuration for a RIO without program, the following settings can/

should be modified if necessary.

Set the startup behaviour of the RIO when powering up without the Manager.

Properties

Device : PCD3.T6bS

E oOptions
Communication Timeout [ms] 1000

Start Without Manager
Reset Output Enable

E Input;0utput Handling Yes

Peripheral Addresses Definition Auto (recommended)
First Flag Input i}
First Flag ©utput 51z
First Reqgister Input o
First Reqgister Output 256
E Power Supply
Pawer Supply Specification 25 +E0%,

The base addresses for I/0O handling
must be checked and set. Make sure

there are no conflicts with the RIO user

program

The base address of RIO diagnostic elements must also be checked and set.

/ M1_RIO_DD.saiadev

Device

Type Description

PCD3TEES  Ether-SHO Femote 10 with 4 /0 slots (expandahble).
Onboard Communications

Type Description
USB Universal Serial Bus port
Ethernet  Ethernet port

Diagnostics

Type Description
RIO Diagnostics  Diagnostic configuration for Ether-5-10

Onboard O Slots

: Properties
1/0 0 : RIO Diagnostics

E Media Mapping Diagnostics
Peripheral Base Address For Diagnos! 65500
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Configuration in the Device Configurator

Media Mapping and addresses for /O modules.

window

> = e o Ele]D

Help

/" M1_RID_D0.saiadev

% |i Properties
Slok 1 : PCD3.A400, 8 Digital Dutputs, Transistor

= General

Device
Type Description
FPCD3TBEE  Ether-5-10 Remaote 10 with 4 /0 slots (expandable)

Comnector Typs Type &, Spring Terminals 10-pole

Onboard Communications

E Power Consumption

Type Description
JSB Universal Serial Bus port.
Ethernet Ethernet port.

B Media Mapping
Media Mapping Enabled

Diagnosftics

Media Address

Type Description
RIO Diagnostics  Diagnostic configuration for Ether-5-10.

Syribal Definitions

Onboard KO Slots

Slot | Twpe
Slotl P
P i

Slot2  PCD3 WSD

Description

B analogue inputs, 0 +104 0 20w A D 1000 tar 60 +AQQ'C:

ected, 10us, curren

£ bli 1000 fme =G0

Slot3  PCD3MA00 4 analogue outputs, 0

+

o
& fransistor outputs, 5..32VDC, 0.5A, electrically connected, 10us, current draw 15mA at 5V, i

Automatically generated symbol names for I/Os can be used or customized here.

10 Symbol Editor,

Syrbol Mame Type AddrezsMal.. | Comment Tags Scope
Eg ROOT

P | ¢ 0.5t Digtalluty F 512 Diigital output 0 510 Public:

— & 10.51ot1. DigitalOute F 513 Digital output 1 510 Public

— & 10.51ot1 Digitaldutg E 514 Diigital output 2 5_1a Public

— & 10,510t DigitalOute £ 515 Diigital output 3 5_10 Public:

— & |0.5lat1 DigitalOuty F 516 Diigital output 4 510 Public:

— & 10. 5ot DigitalOute £ 517 Diigital output 5 5_10 Public:

— & |0.5lat1 DigitalOuty F 518 Diigital output & 510 Public:

L— ¢ 0.5 ot1.DigitalOutg £ 519 Diigital output 7 510 Public:

Help l l Set Defaults Ok ” Cancel
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4.2

Presentation of a RIO with program:

Media Mapping in the RIO Network Configurator

Media Mapping in the RIO Network Configurator

Eﬁ Saia RI0 Network Configurator - M1

File Edit View Metwork RIO  Tools  Help

A=) " TEREY NG o)

i Network - 1 RIO

— Slot 2, PCD3.W/340, B Analogue Inputs, 0..+10W, 0..20m4 or PN 1000
— Slot 3, PCD3W400, 4 Analogue Outputs, 0. +104

W

Symbols used in the Manager

Transfer Cycle Time

“ RIO Name IP &ddress RIO Type Description Program Enabled RIO # RIO 1D Diag ID  Device File Path
.». MI_RIO_00 19216810100 PCD3.TEES Yes 0 4 0 -AMT_RIO_005M1_RIO_D0. saia5pe
i Media Mapping
haster Symbol Master A, . Master Camrment Rate Dir | RIO Byrnbal RIO Adds RIO Cornment
5] Ether-5-10 Network
= Master: M1
= M1_RI0_00. PCD3.TEES
= Slot 0. PCD3.E110, 8 Digital Inputs, 24¥0DC
— S.RI0.M1_RIO_D0.SIotD.Digiall.. F1E[2] Base address 100ms = 5I0.5lot0.Digitallnput Foe] Base address
— RIO.M1_RI0_00.5lotd Digitalln.. F 16 Digital input 0 = |0.5lot0. Digitall nputl Fo Digital input 0
|- RIO.MT_RI0_00 5k Digitsln..  F17 Digital input 1 = |05/t Digitallnputi Fi Digital input 1
— RID.M1_RI0_00.5lot0.Digitslln..  F18 Digital input 2 = |0.5lot0 Digitallnput2 F2 Digital input 2
— RIO.M1_RI0_00.Sot0.Digitalln.. F19 Digital input 3 = |0.SlotD.Digital nput? F3 Digital input 3
— RIO.M1_RI0_00.Slotl Digitalln.. F 20 Digital input 4 = |0.5lot0. Digitall nputd F4 Digital input 4
— RIO.M1_RI0_00.5lot] Digitalln.. F 21 Digital input 5 = |0.5lot0.Digitall nputs F& Digital input 5
— RID.M1_RI0_00.5lot0. Digitalln..  F 22 Digital input & <= |0.5lot Digitall nputc F& Digital input &
‘— AI0.M1_RI0_00.5ot0.Digitall .. F 23 Digital input 7 = |0.5lot0. Digital nput? F7 Digital input 7
Diaital Dutputs. Transistor

— S.RI0.M1_RIO_00.5Io Digital . F 24[8] Base address 100ms =+ 51050t DigitalDutput F&12[8] Base address
— RIO.M1_RI0_00.5lot Digital0 . F 24 Digital output 0 =» 0.5t DigitalOutputd F&12 Digital output 0
— RID.M1_RIO_00.5lot1.Digitsl0...  F 25 Digital autput 1 =*  |0.5lot1. DigitalD utput! F&13 Digital autput 1
— AI0.M1_RI0_00.S0t.Digitald .. F 26 Digital output 2 =+ |0.5lot1. Digital0 utput2 Fa14 Digital output 2
— RIO.M1_RID_00.Slotl.Digital0 .. F 27 Digital output 3 =+ |0.5lot]. DigitalOutput3 F&15 Digital output 3
— RIO.M1_RI0_00.5lot DigitalD . F 28 Digital output 4 =+ |0.5lot].DigitalOutputd F &6 Digital output 4
|- RIO.MT_RI0_0050H DigtslD .. F 23 Digital cutput 5 =* |05/t DigitalDutputs F517 Digital cutput 5
— RID.M1_RI0_00.5lot1.Digitsl0...  F 30 Digital output B =*  |0.5lot1. Digital0 utputs F&18 Digital autput &
‘— AI0.M1_RI0_00.5I0t1.Digital0 .. F 31 Digital output 7 =+ |0.5lot]. Digital0 utput? F519 Digital output 7

b\/d

Symbols used in the RIO

Transfer Direction

In addition to Manager symbols, those used in the RIO station are also listed.

All symbols listed will be exchanged between Manager and RIO. This means that, for
example, if a RIO’s outputs are controlled by a user program in the RIO, they need to
be disabled from data transfer. Otherwise, they will be overwritten by the Manager.

Cycle time can be set individually for every data transfer array. In this way, time-criti-
cal signals (e.g. alarms) can be exchanged faster than non time-critical signals (e.g.

tempe

rature values).

Select appropriate cycle times. Do not set times that are unnecessarily short, since this
will increase network traffic and add to the load on the Manager station. In the worst case,
telegrams may even be lost. For more information refer to chapter 6. “Troubleshooting and

Diagn

ostics”
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How to disable data transfer

Media Mapping in the RIO Network Configurator

Right-click on the slot to be disabled and select “Disable Transfer”.

i Media Mapping

Master Symbol
=] Ether-$10 Netwark
] Master M1
#— Diagnestic Flags
= M1_RI0_00. PCD3TE65
£ Slat 0, PCD3ET0, 6 Dighal Inouls, 24¥DC
{— 5 RIO.M1_RI0_00 Siotd Digieal... F 16[8]
f— RI0.M1_RI0_D0Skei0Digtalln. F 16
{— RIO.M1_RIO_0D Skt Digtalln.  F17
{— RIO.M1_RIO_00Ski0Digtalln. 18
{— RIO.M1_RIO_00Siot0.Digtalln.  F 18
{— RIO.M1_RIO_00Skoi0Digtalln.  F 20
(— RI0.M1_RI0_0D Skt Digkalln..  F 21
RI0.M1_RI0_00.Sli0 Digtalln.. F 22
. F@

haster 4.

Master Comment

Base addiess
Digtalinput 0
Digitalinput 1
Digialinput 2
Digialinput 3
Digalinput 4
Digialinput 5
Digal input 6
Dighalinput 7
I—

RID_ i JB| Device Configurator Ct+D
{— RID.M1_RI0_00 ki1 Digtal Cross-Reference List Cirk
(= RI0.M1_RI0_00.kol1.Digtal
{— RIO.M1_RIO_O0.Slot! Digital Data Transfer Rate..
= RI0.M1_RI0_00.Skol1.Digta B> Tiareir Crl+B
{— RID.M1_RI0_00 ko1 Digtal
[~ RIO.M1_RI0_00.Siott Digtal] 1
{— RI0.M1_RI0_00 kot Digtal
— RI0.M1_RID_00 Shoil.Digtal
-~ Siol 2. PED3WS40, 8 Anaiogue ||
-~ Sht 3, PCD3WA00, 4 Analogus
New Data Transfer Array... Chrl+T
Expand Al Ctrl+
Show RIOs Ctrl-
Show Madules Ctrkh
Show/Hide Columns. . Cirw
p RIO Properties... Alt+Enter

Rate

100ms

100ms

Media Mapping

hdaster Syrmbal haster A,

= Ether-5-10 Metwork
o Master: M1
+— Diagnostic Flags
=— M1_RI0O_00, PCD3.TEES
=4 Slot 0, PCD3.ET10, 8 Digital Inputs, 24¥DC
5.RI0.M1_RID_00.5lot0. Digitall. F 16[8]
RID.M1_RI0_00SIot0 Digitalln..  F 16
RID.M1_RI0_00SIot0 Digitalln..  F17
RID.M1_RI0_00SIot0 Digitalln..  F18
RID.M1_RI0_00SIot0 Digitalln..  F13
RID.M1_RI0_00.SIot0 Digitalln..  F 20
RIO.M1_RI0_00.5l0t0.Digitalln..  F 21
RID.M1_RI0_00.SIot0 Digitalln.. F 22
RIO.M SlatD. Digitalin.,  F 23

|
+— Slot 3, PCD 3400, 4 dnalogue Dutputs, 0. +100

After this, symbols for the slot will no longer be shown in Media Mapping.

Only the whole I/O slot can be disabled!

How to insert Data Transfer arrays

hdaster Cornmen

Base address
Digital input 0
Digital input 1
Digital input 2
Digital input 3
Diigital input 4
Diigital input 5
Diigital input &
Diigital input ¥

5 ) igital Outputs, Transistor [Transfer Disabled]
+— Slot 2, PCD3W340, 8 Analogue Inputs, 0. +10V, 0..20mA or PE/Ni 1000

If you wish to exchange data other than 1/O signals, it is possible to insert additional

Data Transfer Arrays.

Right-click on the RIO station where the data array is to be inserted and select “New

Data Transfer Array”.

i Media Mapping
Master Symbol Master & haster Comme
= Ether-5-10 Network
G taster b1
4 Diagrastic Flags
g R 4B Device Canfigurator YRS
SRl hess
RIO ut 0
RIO ut 1
RIO ut 2
RIO ut 3
RiD.p & s
AID K By ut s
RIO ut B
RIO L= ut 7
Slot 1, ed]
B Slat 2, F N i 1000
ey f viewDara Transfer aray... T
Expand Al Crl+
Show RIOs il -
Show Modules Chrl-+1
ShowjHide Columns... Crrbew
% RIOProperties. Alt+Enter

Eﬂ New Data Transfer, Arnay @

Defines an aray of Registers or Flags whoze data
are transfemed from Master to RIO or from RIO ta
Master. The base address of the aray iz assigned
automatically.

Transfer To or From thiz RIO:

M1_RIO_00 -

Direction
(%) Masterta RIO
() RIO to Master

Data Tupe
() Beugister
® Flag

Auray Size: |8

Array Mame:  |Flag_Transfer

Help ] [ Ok ][ Cancel

Select the direction
of transfer and the

data type con-

cerned. Then enter

a name for the
transfer array.
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Media Mapping in the RIO Network Configurator

After insertion, the new array should appear as follows in the media mapping.

: Media Mapping
Iaster Syrnbol Master 4. Master Camrment Rate Dir | RIO Byrnbal RIO Adds RIO Carment
Ether-5-10 Network.
Master: M1
Diagnostic Flags
M1_RIO_DO, PCD3.TEES
Slot 0, PCD3.E110, 2 Digital Inputs, 24¥DC
— S.RI0.M1_RID_00.Slot0.Digitall .. F 1E[8] Base address 100ms = 5I0.Slot0.Digtallnput Fog) Base address
— RID.M1_RIO_OO.5I0t0 Digitalln..  F16 Digital input 01 == |0.5l0t0. Digitall nputd FO Digital input 0
— RID.M1_RIO_OO.5I0t0 Digitalln..  F17 Digital input 1 = 0.5t Digitallnput1 F1 Digital input 1
|~ RID.M1_RIO_O05kt0 Digtslin..  F18 Digital irput 2 = |0.5lat0 Digitall nput2 F2 Digital irput 2
— RID.M1_RI0_00.SIotD Digitslin..  F19 Digital input 3 -4 |0.5lot) Digitallnputd Fa Digital input 3
— RI0.M1_RI0_00.Skot0. Digitalln..  F 20 Digital input 4 = |0.5lotD Digitall nputd Fa Digital input 4
— RIO.M1_RIO_D0.SIot. Digitalln..  F 21 Digital input & = |0.5lot0. Digitallnputs F& Digital input 5
— RID.M1_RIO_OO.5I0t0 Digitalln..  F 22 Digital input & = |0.5l0t0. Digitall nputs FE Digital input 6
— RID.M1_RIO_OO.5I0t0 Digitalln..  F 23 Digital input 7 = 0.5t Digitallnput? F7 Digital input 7
|~ Siot 1, PCD3.A400, B Digitsl Dutputs, Transistor [Transfer Disabled]
b= Slot 2, PCD 3340, 8 Analogue Inputs, 0.+104, 0. 20mA or Pt/Ni 1000
10

i
— S.RI0M1_RIO_00.Flag_Transter  F 24[8] Data Transter Anay base address 100ms -
— RID.M1_RIO_OOFlag_Transfer . F24 -
t— RI0.M1_RIO_D0Flag_Transfer . F25 -
— RIO.M1_RIO_00.Flag_Transfer.. F 26 -
— RIO.M1_RIO_D0.Flag_Transfer.. F27 =*  AID Flag_Transfer03 F11
-
-
-
-

5.RI0.Flag_Transfer F 88 Data Transfer Aray base addiess
RI0 Flag_Trangfer00 Fa

RI0 Flag_Transfer01 Fa

RI0.Flag_Transfer02 Fi0

— RI0O.M1_RI0_O0Flag_Transfer.. F28
— RIO.M1_RIO_O0Flag_Transfer . F 29
— RID.M1_RIO_O0Flag_Transfer . F 30
L RID.M1_RIO_00Flag_Transfer.. F31

RI0 Flag_Transfer04 F12
RI0 Flag_TransferD5 F13
RI0 Flag_TransferD6 F14
RI0 Flag_Transfer7 F15

For Flags, only arrays with multiples of 8 flags can be transferred.

For Registers, arrays with a single Register are possible.

: Media Mapping
Ivlaster Swrnbol hlaster 4. hiaster Camment Rate Dir | RIO Swrbal RIO Adds RIO Carmment
Ether-5-10 Network,
Master: M1
Disgrostic Flags
K1_RI0_00. PCD3.TEES
Slot 0, PCD3.E110, 8 Digital Inputs, 24¥DC
— S.RI0.M1_RI0_00.5lot0 Digitall.. F 16[8] Baze address 100ms = 510.SlotD.Digitallnput FO[e] Base addiess
— RID.M1_RIO_00.5kotd. Digtalin..  F1E Digital input 0 = |0.5lot. Digitallnputd FO Digital input 0
— RID.M1_RIO_OO.5I0t0 Digitalln..  F17 Digital input 1 == |0.5l0t0. Digitall nput! F1 Digital input 1
— RID.M1_RIO_OO.5I0t0 Digitalln..  F 18 Digital input 2 = 0.5t Digitallnput? F2 Digital input 2
— RID.M1_RI0_00.SkotD Digitslin..  F13 Digital input 3 - |0.5lot) Digitallnputd Fa Digital input 3
— RI0.M1_R10_00.Skot0. Digitalln..  F 20 Digital input 4 = |0.5lotD Digitall nputd Fa Digital input 4
— RI0.M1_RI0_00.Skot0. Digitalln..  F 21 Digital input & = |0.5lotD Digitall nputs F& Digital input 5
— RI0.M1_RIO_00.5kotd. Digitalin..  F 22 Digital input & = |0.5lot. Digitallnputs FE Digital input &
— RID.M1_RIO_OO.5I0t0 Digitalln..  F 23 Digital input 7 == |0.5l0t0. Digitall nput? F7 Digital input 7
— Slot 1. PCD3.A400, & Digital Dutputs, Transistor [Transfer Disabled]
= Slat 2, PCD3W340, B Analogue Inputs, 0_+100, 0. 20ma or Pt/Ni 1000
[+ Slot 3, PCD 3400, 4 Analogue Outputs, 0.+10Y
(=4 Data Transfer Anay: Flag_Transfer, Master F 24[8] > RIO F 8[8]
— S.RI0M1_RIO_00.Flag_Transter  F 24[8] Data Transter Anay base address 100ms =* S RI0.Flag_Tiansfer F g Data Transfer Aray base address
— RID.M1_RIO_O0Flag_Transfer . F 24 =* R0 Flag_Transfer00 Fa
— RID.M1_RIO_OOFlag_Transfer . F25 =»  RI0.Flag_Transfer0l Fa
— RID.M1_RIO_DOFlag_Transfer . F26 =»  RAI0.Flag_Transfer02 F10
— RID.M1_RIO_00Flag_Transfer. F27 =% AI0 Flag_Transfer03 Fi1
— RID.M1_RIO_DO.Flag_Transfer. F28 =*  RID Flag_Transfer04 F12
— RID.M1_RIO_D0.Flag_Transfer.. F29 =*  RID Flag_Transfer05 F12
— RID.M1_RIO_O0Flag_Transfer . F 30 =* R0 Flag_Transfer0& F14
— RI0.M1_RIO_0O0.Flag_Transfer.. F 31 =» R0 Flag_Transfer07 F15
BN ]
S.RI0.M1_RIO_00.Register_Tr.. F12[2] Data Transfer Anay base addiess 100ms -4 5RI0.Register_Transter R 260(2] Data Transfer Arap base addiess
RI0.M1_RIO_OD.Register_Tran.. R12 - RAID Register_Transfer00 R 260
RI0.M1_RIO_OD.Register_Tran.. R12 = RID Register_Transfer1 R 261

For every Data Transfer Array an individual transfer telegram will be generated.
It is therefore advisable to structure Data Transfer Arrays in a useful way.
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Creating user programs for Smart RIOs

4.3 Creating user programs for Smart RIOs

In the Project Manager, a user program can be created with any standard editor (Fu-
pla, IL or Graftec)

=] @ M1 - PCD3.MS540 - 192,165.12.78, 5-Bus Stn 0
“*f' Properties
lgg: Online Settings
£ Device Configurator

= @ M1 - PCD3.M3540 - 192,166.12,78, 5-Bus Stn 0

ff‘ Properties
g+ Online Settings

EZ Device Configurator " -
Build Cptions Build Optlors
[=--[_1 Program Files = Piogram Files
7 Master_RIO.fup
Master_RIC.fup L
D Licting Fil (2 Listing Files
Documentation Files
isting Files . . D I
(] Documentation Files = &8 Ethernet Smart RID Mebwork
[=-&5 Ethernet Smark RIO Metwork %2 RIO Netwark Configurator
&3 RIO Network Configurator =M M1_RIO_00 - PCDE.TRES - 192, 168.10,100
[=-88 M1 _RIO_00 - PCD3.T665 - 192.1658.10,100 ff‘ Properties
fﬁ Properties EZ Device Configurator
E@ Device Configuratar # D Program
2 Program -3 M1_RID_0O - PCD3.T665 - 192.168.10.100

ff‘ Properties
gyt Orline Settings
113 Device Configurator

=~ M1_RIO_00 - PCD3.TE65 - 192.168.10.100
“*f Properties

@j}: Online Settings . -
EJ Device Configurator = Eulld Opt:ﬁrs
. . rogram Flles
Build Ciptions RIO_Fupla.Fup
fograr (23 Listing Files
(1 Listing Files fuid Files [Z1 Docurmentation Files
(21 Documents
: Mess.ages Delete 4l Files. .. : Messages
Agsembling: C:ADocume Print. .. Chrlep rgesshPGE_20 Agzembling: ChDocuments and Settings\Al Lsers\S aiaBurgess\PGRE_20
Agzembly complete, Em Azzembly complete. Erors: 0 Warmnings: 0

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

&4 M1_RIO_00 - Saia Fupla Editor - [RIO_Fupla.fup]
: File Edt ‘Wiew Device ©Online Mode Block Page ‘Window  Help

D@ S R BT okl LigE gMNgG EHIRE
-+ RIO_Fupla.fup 4k %

[0 Slot1. DigitalOutputD

i Symbuol Editor nx
iR EE|+ 4+ |7 |A|C |S |T | ¥3 cu JDFind: Type a substring to find - = - J
Symbol Hame Type AddressMal.. | Comment ke

=4 All Publics ROOT

SRl GROUP

F—[3 Slot2 GROUP

g Slat3 GROUP

=g Sletd GROUF

g 10Access GROUP

(3 — & Digtallnputd | F i] Diigital input 0

— @ Digitallnputl F 1 Dvigital input 1 "
- —_— ——

All Publics > | Systern | RI0_Fupla.fup

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
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Build and Download of Smart RIO project with user program

4.4 Build and Download of Smart RIO project with user program

The complete Smart RIO application is built and downloaded from the Manager sta-
tion. Building and downloading the Manager station program also builds and down-
loads the RIO configurations and programs. It is not necessary to deal with individual
RIOs.

For a quick check the RIO application can be built individually without the Manager
project.

Select the RIO in the Project Manager: n

© Smart RIO Quick Start [M1_RIO_00] - Saia Project Manager $2.0.154
i Flle Edit ‘iew Project Device Online  Tools  Help
i0 oS | e s B ) T

5:1 ECIE | @ O | aBuiId Changed Filesi

i Project Tree X

+-[_] Cormon Files
Library Manager
= @ M1 - PCD3.M5540 - 192,1658,12.78, 5-Bus Stn 0
ff' Properties
iggj}: Cnling Settings
EZ Device Configuratar
Build Cptions
=-[_7 Program Files
Master_RIO.fup
+-(_7] Listing Files
+-[_7] Document ation Files
=8 Ethernet Smart RIO Metwork
T8 RIO Metwork, Configurator
+ -8 1] RIO_00 - PCD3,TEES - 192,168.10,100
O N1 R10_00 - PCD3.TG6S - 152.166.10.100
fﬁ Properties
Rq}; Online Settings
EZ Device Configuratar
Build Options
=-[_7 Pragram Files
RIC_Fupla.fup
+-(_] Listing Files
+-[_7] Dacument ation Files w

i Messages o x

Azzembling: _MT_RIO_00.zrc
Azzembling _TCPIPDBX. sic
Azzembly complete. Erars: 0 ‘whamings: 0

Linking: _k1_RIO_00.0bj + k1_RI0_00.0bj + _RIO Symbals.obj + RI0_Fupla.obj + _ TCPIFDEX. obj
Lib files: sfuplib3.obl

To: M1_RIO_00 ped M1_RIO_00.map

Code gize: 103 lines [412 bytes)

Text/DB size: 772 bytes

E stension memary size: 0 bytes

Public spmbals: 217

Linkage complete. O erors, 0 warningsz.

Build successful. Total erars: O Total warnings: 0

| v
i Error List 1 x

|0 0 Errors ||Q 0 'Warnings ||| i) 0 Messages || Clear J

S [P = Lo ]

IBuiId the device's program, changed files only MUM BUILD OK  OFFLINE

The user program cannot (must not) be downloaded in the RIO station with the PG5 down-
loader.
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Configuration and Build with a program

Build and Download of Smart RIO project with user program

To build the complete Smart RIO Network project, the Manager station must be se-
lected in the Project Manager and then the Build started.

© Smart RIO Quick Start [#1] - Saia Project Manager, $2.0.154
Edit

= = N B e e =

! File View Project  Device Online  Tools  Help

i EG" ROE | @ O | éBuiId Changed Filesh

Project Tree

@z Project 'Smart RIO Quick Start' : 2 Devices
8 TCRIP Settings Table
+-_] Cormon Files
Library Manager
B8 1M1 - PCD5540 - 192:166:12.76, 5-Dus Stn 0]
ff' Properties
Ea}: Online Settings
EZ Device Configuratar
Build Cptions
=-[_7 Program Files
Master_RIO.fup
+-[_7] Listing Files
+-[_7] Dacument ation Files
=8 Ethernet Smart RIO Metwork
T8 RIO Metwork, Configurator
+ -8 1] RIO_00 - PCD3,TEES - 192,168.10,100
+- 0 1] _RIO_00 - PCO3.TA6S - 192, 1658.10.100

i Messages

Azzembling: C:A\Documents and Settingzal Users\S aia-BurgesshPGE_20MLibe\Std\InitOD M. src
Aszembly complete. Erars: 0 Wamings: 0

Linking: _M1.0bj + M1.0bj + _RI0 Symbols.obj + Master_RI10.obj + Int0O0M. obj
Lib files: sfuplib3.obl

To k1.pod M1.map

Code size: 117 lines (468 bytes)

Text/DE size: 344 bytes

Extension memary size: O bytes

|nformation segment size: B4 butes

Public symbals: 215

Linkage complete. 0 errars, 0 warnings.

Generating Block Information files. ..
Block Infarmation Files complete

Build successful. Total emors: O Total warnings: 0

Error List

|0 0 Errors |||_;},D Warnings ||| )0 Messages || Clear

! [0 |Deseription File

Build the device's pragram, changed files only

1 x
ax
v
1 x
Location
MUM BUILD Ok OFFLINE

If there are many RIO stations, a “Rebuild All Files” may take quite a long time.

To save time, “Build Changed Files” can be used. This will also include the RIO sta-

tions.

The Smart RIO Network application is downloaded with the Manager’s user program.

After start-up, the Manager sends the configuration and user programs to all RIOs
automatically. If a RIO is disconnected or powered off and then reconnected, it will

automatically receive its configuration and program

from the Manager.
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Configuration and Build with a program

4.5

Online functions and program debugging

Online functions and program debugging
A RIO station supports the online connection with PG5 via USB or Ethernet.

It does not support the online functions for program download and program debug-
ging (Run, Stop, Restart, Single Step, Breakpoints etc.).

Other online functions are supported, such as Fupla Online Mode and Watch Win-
dow. These are useful for debugging the RIO user program.

8} RIO_00 - Saia Fupla Editor - [RIO_0_Progam.fup]

i Fle Edt Wew Device Online Mode Elock Page Window Help

DEE@ S L BaE e i HYE e pinEEE giraele s - | fisgiok

=y RIO_0O_Progam.fup 4P x
g P b e -
a ’_‘_'_‘_‘_'_‘_'_‘_‘_'_'_

=3 -

B 3 RIO_00.5ww [RIO_00] - Saia Watch Window

10.Slot3. Analogu... Cmp | Fle Edit View Online Window Help

..... — i
10000 NSA@w & P8 2o -
l____________o.'. ........ i) & o 1 n % |

.......... RID_D0.Sww ] 4k x
= Symbol Address | Walue Modify...  Trend File Symbe #

10.5lot2.AnaloguelnputD RO 6080 _RIO_00.src Analog

10.5lot2.AnalogueInputl Rl 7445 _RIO_00,src analog

10.5lotZ.AnalogueInput? R2Z 8963 _RIO_00.src Aanalog

10.5lot2.AnalogueInput3 R3 6451 _RIO_00.src Analog

10.5lot2.AnalogueInputd R4 [1} RIO_00.src Analog

10.5lot2.Analoguelnputs RS 0 _RIO_00.src Analog

10.5lot2.Analoguelnputt RE 0 _RIO_00,src analog

10.5lot2.AnalogueInput? R7 1} _RIO_00.src Analog

10.5lot3.AnalogueOutputd R 256 2619 _RIO_00.src... Analogr

10.5lot3.AnalogueOutput1 R 257 3765 _RIO_00.src,.. Analog

10.5lot3.AnalogueOutput2 R 258 0 _RIO_00.src Analog

10.Slot3.AnalogueOutput3 R 259 0 _RIO_00.src Analog

10.5lot0.Digitallnputo Fo 1 _RIO_00.src Digital i

10.5lot0.Digitallnput 1 Fi [1} RIO_00.src Digital i

10.5lot0.Digitalinput2 Fz 1 _RIO_00.src Digital i
10.5lot0.Digitallnput3 F3 0 _RIO_00,src Digital i a

1O Clatn P T ca . A1 AN .- Pkl

Ready A~ ois RUN
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Using the RIO’s built-in Web-Server

4.6 Using the RIO’s built-in Web-Server
The RIO includes the standard PCD Web-Server, which supports user web pages.

These web pages can either be stored in 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 n

+-|_7] Documentation Files
= &a Ethernet Smart IO Mebwork
&g RIO Metwork Configuratar
+ MM RIO 00 - PCD3.TERS - 10.1.2.56
+ -0 RIO 01 - PCD3.TAAS - 10,1.2.57
+ MM RIC 0OZ - PCD3,TE6E - 10,1,2,58
+ 08 RIO 00 -PCD3.TRAS - 10.1,2.56
+ M@ RIO 01 - PCD3.TA6S - 10,1.2.57
—-{F* RID_0Z - PCD3.T666 - 10.1.2.58
ff' Properties
{gh: Online Settings
E5 Device Configurator
Build Cptions
=-[_7) Program Files
j JWEBVWeb Smart RIO.pri
El Comms_MBus. fup
E iZomms_S6us.fup
E RIC_Program.fup
El Web Server.wsp
+-|_7] Listing Files

Since user program memory is limited, the IMaster.jar applet should be copied to the
onboard flash file system or a Web-Connect PC.

The flash file system can be accessed via the FTP server as with a standard PCD
CPU.
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Configuration of IP settings in a RIO station

Before a RIO station can be used its IP settings must be configured.

Connect the RIO to your Ethernet network and use the factory-default IP address
192.168.10.100 (or other IP address if you have changed it). Alternatively, you can
use Saia.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 Saia.Net
Web-Connect.

(= Saia.Net - Web-Connect - Windows Internet Explorer n
b | Rtk flocalhostfsstup v+ X Felbs

File Edit Wew Favorites Tools Help

i »
W o |89)- 0 Google Ubersetz, .. | | Saia.Net - W, . - B p=h v ik Page - {0F Tools -

Saia®Net

Web-Connect [Web-Connect|—|  Settings Help =

Show: | All Stations + = E

a-urgess

Control Systems and Components

Sdl

- Station

Station Mame: PCD3I_USE

Group Mame (Setiens1): | Don't Group || =

Connection Type: USE S-Bus (SComr v

* Connection

S-Bus Station: |0
[¥] Auto Station [¥]PGU Mode

P Advanced Connection Settings (changs enly if necsssary)

P Web-Connect per Station Settings (Changs only it necsssany)
[ Cancel H Save |

Done ‘_} Local inkranet o100% -
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Connect to RIO station using the link to its web page:

Saia’PCD Web-Server

System

Product PCD3.TG65

FW Version 1.16.27

HW Version A

HW Modification 1

Production Date 10/37

Serial Mumber 0334DFAA

MAC Address 00:50:C2:CD:77:1D

Status/Diagnostic

RIO Status Wait Config
Program Status HALT
MasterlP Mot configured
Global Diag 00000000
Telegram Lost Diag Mot present

Clear Diagnostics

Ethernet / 5-Bus Configuration

Current New
IP Address 192.168.10.100 192.168.10.100
Subnet Mask 2552552550 255.255.255.0
Default Gateway 0.0.0.0 0.0.0.0
S-Bus Address 100 100

l Factory Default ” Save ]

Enter 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 if the Ether-S-Bus
protocol is used (data exchange between RIOs).

If you change anything in the RIO using the web page then 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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Diagnostic Flags

6 Troubleshooting and diagnostics

6.1 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 pro-
grams 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 n
the Renumber Master Media Addresses command.

The first two 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:

RIO.<rio_name>.DataExchange 1=Data exchange failed, 0=0K
RIO.<rio_name>.Diagnostic 1=RIO has error, 0=0K
i Media Mapping
haster Syimbal hlaster A, . hdazter Comment

S Ether-5-10 Metwark
- Maszter: Devicel

Diagnosztic Flags
— 5.RBI0.DiagFlagh aze F100[18] Baze address: of B0 Diagnostic Flags
— 5.RI0.GlobalDiagnostic F 100 Another BIO Diagnostic Flag iz zet
— 5.RBI0.Telegramlost F1m One or more telegrams lost
— S.RI0.SendEmor F102 Tranzmit failed
— F103 [hiot Lzed]
— F104 [t uged]
— F 105 [hiot wged]
— F 106 [hiot Lged]
— F107 [hiot uzed]
— 5.RI0.RI0_00.0ataE wchange F 103 F10_00 data exchange Flag
— S.RI0.RIO_00.Diagnostic F109 F10_00 Diagnoztic Flag
— S.RI0.RIO_01.DataEschange F110 RI0_M data exchange Flag
— S.RI0.RIO_071.Diagnostic F111 RI0_M Mhagnoztc Flag
— S.RI0.RI0_02 DataErchange F112 R10_02 data exchange Flag
— S.RBI0.RI0_0Z Diagnostic F113 RI0_02 Diagroztic Flag
— F114 [hiot uzed]
= F115 [hiot Lged]

77 RI0_00. PCO3 TEES
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Diagnostic Flags | Built-in web page

RIO Diagnostic Flags and Telegram Lost Counter

For each programmed RIO, 8 diagnostic flags have also been reserved, but only the
first two are currently used.

They have been assigned the following system symbols, which can be used in the
RIO program:

RI10O.GlobalDiagnostic 1 = The Manager is not responding
RIO.TelegramLost 1 = One or more telegrams have been lost
6.2 Built-in web page

If problems occur, the system and status information provided on the built-in web

pages can be used for trouble-shooting. n
s @
Saia’PCD Web-Server

System information System i
Product PCD3.T665
FW Version 1.16.01
HW Wersion A
HW Maodification 1
Production Date 10/25
Serial Mumber 031347CF

Status information
shows the RIO’s
actual status and

MAC Address

00:50:C2:C9:C5:84

Status/Diagnostic

: . RIO Status Data Exchange
diagnostics Program Status RUN
MasterlP 192.165.12.78
Global Diag 00000000
Telegram Lost Diag 0
Ethernet /| 5-Bus Configuration
Current New

Ethernet/S-Bus con-
figuration status

IP Address
Subnet Mask
Default Gateway
S-Bus Address

192.168.12.79

255.255.255.0

0
0

192.168.12.79
255.255.255.0
0.0.0 0.0.0.0

0

Factory Default ][ Save
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LED display

6.3 LED display

The LED on the front indicates 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
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Appendix

Appendix

Icons

In manuals, this symbol refers the reader to further information in this manual or other
manuals or technical information documents.

As a rule there is no direct link to such documents.

This symbol warns the reader of the risk to components from electrostatic discharges
caused by touch.

Recommendation : at least touch the Minus of the system (cabinet of PGU connector) be-
fore coming in contact with the electronic parts. Better is to use a grounding wrist strap with
its cable attached to the Minus of the system.

This sign accompanies instructions that must always be followed.

Explanations beside this sign are valid only for the Saia-Burgess PCD Classic series

Explanations beside this sign are valid only for the Saia-Burgess PCD xx7 series.

Icons
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Appendix

Technical Data

Icons

Characteristic

PCD3.T660

PCD3.T665

|  Pcp3a.Tee6

Number of In/Outputs

64 in base unit, expandable up to 256 1)

I/O module slots

4 in base unit, expandable up to 16 1)

Supported I/O modules

PCD3.Exxx, .Axxx, .Bxxx, .Wxxx

Max. number of RIO stations 254 128
Protocol for data exchange Ether-S-Bus Ether-S-10
Ethernet interface 10/100MBit/s

Factory default IP configuration IP address 192.168.10.100

Subnet mask 255.255.255.0
Default gateway 0.0.0.0

USB interface for configuration

and diagnostics Yes

User program memory size - 32kB 128kB

Web-Server for configuration

and diagnostics Yes

Web-Server for user web pages - Yes

Onboard file system for web

pages and data No 256kB 512kB

Onboard interrupt inputs No Yes

Onboard RS485 interface No Yes

Special I/O modules PCD3.F1xx
M-Bus

No PCD3.H1xx PCD3.H1xx

Watchdog No

Real-time clock No

Software clock

(not battery protected) No Yes

Battery onboard No

Automation Manager
(Master Station)

Max. 16 RIO stations

PCD3.M2130, PCD3.M2330

Max. 32 RIO stations

PCD1.M2120, PCD3.M3330

Max. 64 RIO stations

PCD2.M5540, PCD3.M5340, PCD3.M5540, PCD3.M6x40

Max. 128 RIO stations

PCD3.M5560, PCD3.M6360, PCD3.M6560

1) with PCD3.Cxxx I/O extension modules

Ordering information

Type Description
PCD3.T660 RIO, Ether-S-Bus data exchange, not programmable
PCD3.T665 Smart-RIO, Ether-S-10 data exchange, programmable 32 kB
PCD3.T666 Smart-RIO, Ether-S-10 data exchange,

programmable 128 kB, serial interfaces
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Appendix

Company address of Saia-Burgess

A.3 Address of Saia-Burgess Controls AG
Saia-Burgess Controls AG

Bahnhofstrasse 18
CH-3280 Murten / Schweiz

Telephone ++4126 6727272

Telefax ++41 26 672 74 99
E-mail: pcd@saia-burgess.com
Homepage: www.saia-pcd.com
Support: www.sbc-support.ch

Postal address for returns from customers of the Swiss Sales office :
Saia-Burgess Controls AG

Service Aprés-Vente
Bahnhofstrasse 18
CH-3280 Murten / Schweiz
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