Quick start guide

Configuring a SafetyBridge technology (V3) system on a Schneider
controller using Unity

This user manual is valid for:

Designation Revision Order No.
IB IL 24 LPSDO 8 V3-PAC 00/101/100 2701625
IB IL 24 PSDI 8-PAC 00/202 2985688
IB IL 24 PSDO 8-PAC 01/201/100 2985631
IB IL 24 PSDOR 4-PAC 00/201/100 2985864
IB IL 24 PSDO 4/4-PAC 01/201/100 2916793

IB IL 24 PSDI 16 2700994



Introduction

1.1 Purpose of this manual

This quick start guide describes how to integrate SafetyBridge Technology V3 modules in a Modbus TCP system into an

Schneider M340 controller.

The document does not describe the complete configuration of a system or how to create a project under Unity. It only
describes what has to be observed with regard to SafetyBridge Technology V3.

For easier integration, you can refer to the chapter ‘Easy integration if SBT V3’ at the end of this quick start.

For additional information, please refer to the documents listed in Additional documentation.

This Quickstart refers to several Unity application examples. Here is how to choose the best one, according to your
knowledge of the SafetyBridge technology and the type of installation you need to control :

Name of the Unity Unity version Purpose

application

SBT_V3_Quickstart Pro S Not simplified and detailed application, using
I0Scanning

SBT_V3_Easy Pro S Simplified version, multiple islands, multiple PLCs,
using Read_Var and Write_Var instead of
I0Scanning

SBT_v3 Easy 10 _bks Pro XL Simplified version, single island, multiple BKs, using

I0Scanning for Diagnostic, and Read_Var and
Write_Var for process data refresh

SBT_v3 Easy 10 _bks_Fast | Pro XL

Simplified version, single island, using I0Scanning for
Diagnostic, and simultaneous Read_Var and Write_Var
for faster process data refresh

SBT_v3_Easy Premium Pro XL

Simplified version, single island, using I0Scanning for
Diagnostic, and Read_Var and Write_Var for a
Premium PLC

1.2 Requirements

Knowledge

Knowledge of the following is required:

— The target system (Modbus TCP)

—  The configuration of Inline in Modbus TCP network

(see www.phoenixcontact.com)
— The components used in your application

— The Unity software used

—  The Microsoft Windows operating system
Hardware

To start up the example system, the following hardware is required:




M340 (or Premium), with Modbus TCP interface (see example)
IL ETH BK DI8 DO4
Programming device/PC

I/O devices (Safety devices) used in the example project
(see Section "Example bus configuration" on page 3-1)

Software

To start up the example system, the following software is required:

Unity S (or higher) or unity XL for some examples
SafetyBridge Technology V3 example as add-on instructions
Microsoft Windows

SAFECONF V2.8 or later from -Phoenix Contact (software for configuring the safety logic and parameterizing the
channels)

This is available on the Internet at www.phoenixcontact.net/cataloq.

Internet Browser such as Internet Explorer or Firefox to access to the IL ETH BK DI8 DO4 web pages


http://www.phoenixcontact.net/catalog

1.3 Additional documentation

Comprehensive information on Modbus TCP is available on the Internet at www.modbus.org.

Please refer to:
— The documentation for the Unity software

— The documentation for the components used in your application
— The documentation for the function blocks used

The documentation for the SafetyBridge Technology V3 modules used must be strictly observed.

Description Type Order No.

User manual: UMEN IB IL 24 LPSDO 8 V3-PAC 2992051
Inline module with integrated safety logic and safe digital outputs

User manual: UMEN IB IL 24 PSDI 8-PAC 2910457
Inline module with safe digital inputs

User manual: UM EN IB IL 24 PSDO 8-PAC 2910538
Inline module with safe digital outputs

User manual: UMEN IB IL 24 PSDI 16-PAC 2992158
Inline module with safe digital inputs

User manual: UMEN IB IL 24 PSDO 4/4-PAC 2910554
Inline module with safe digital outputs

User manual: UM EN IB IL 24 PSDOR 4-PAC 2910729
Inline module with safe digital relay outputs

The documentation for Phoenix Contact devices is available on the Internet at www.phoenixcontact.net/catalog.
1.4 Safety hotline

Should you have any technical questions, please contact our 24-hour hotline.

Phone: +49 5281 9462777

E-mail: safety-service@phoenixcontact.com

Pre-requisites

To use this quick start, a good knowledge of the software Unity and the network Modbus TCP is necessary.


http://www.modbus.org/
http://www.phoenixcontact.net/catalog

2 Integration of a SafetyBridge Technology V3 system in
three steps

2.1 Safety with the SafetyBridge Technology V3 system

Within a SafetyBridge Technology V3 system, safety can only be ensured by using the modules of this system

(IB'IL 24 LPSDO 8 V3-PAC and 1 to 16 satellites). None of the other components in the overall system are safety-related
components. Errors at non-safety-related components or errors during integration of the SafetyBridge Technology V3
system are reliably detected by the SafetyBridge Technology V3 system components. These errors only reduce the
system availability but not the system safety.

i

No safety controllers are required for the implementation of safety functions.




2.2 Integration of a SafetyBridge Technology V3 system

A SafetyBridge Technology V3 system can be integrated into an existing system in three steps.

Integration of a SafetyBridge Technology V describes the steps for integrating a SafetyBridge Technology V3 island.

Table 2- 1 Integration of a SafetyBridge Technology V3 island

Step Process Safety- See ...
related
1 Configure the safety logic (-SAFECONF >= 2.8)
—  Configure the safety island Yes Page 3-6
(island number, satellites)
— Parameterize the I/0O channels of a safety island Page 3-8
— Configure the safety functions Page 3-11
— Export the configuration and parameter data record Page 3-14
2 Integrate the SafetyBridge Technology V3 modules into the controller (M340)
No Documentation for the
controllers and Unity
— Create a project Page 3-3
— Import SBT add-on instructions Page 3-18
— Add SafetyBridge Technology V3 operation to the Page 3-19
standard application program
— Import the configuration and parameter data record Page 3-22
into the M340 project in Unity (*.XDB) output format
3 Install the SafetyBridge Technology V3 modules
Install the SafetyBridge Technology V3 modules No Page 3-25 and user
(hardware) (including island and satellite number settings) manuals for the modules
used
Overall safety validation Yes




Components and steps for integrating the SafetyBridge Technology V shows the hardware and software components
used and the steps for integrating a S_,a_l‘fetyBridge Technology V2 system.

1
PLC “~SAFEZOKF
e ] XDB
M340 Unity =<————
&)
l'lﬁ.‘t}'?ﬁﬁ m al ‘ I
S8 - SET SHT

Figure 2- 1 Components and steps for integrating the SafetyBridge Technology V3 system

Key:

- Step 1: configure the safety logic

2 Step 2: integrate the SafetyBridge modules into the controller

3 Step 3: install the SafetyBridge modules

PC PC with -SAFECONF and Unity

SAFECONF Software for configuring the safety logic (configuration of the safety
function and parameterization of the channels)

Unity Engineering software

.XDB -SAFECONF add-on module (DFB)
Configuration and parameter data record created with -SAFECONF;
this must be imported into the Unity project as a DFB module;
structured text according to IEC 61131

SBT Library SafetyBridge add-on instruction (DFB)
Add-on instruction for handling SafetyBridge Technology V3
modules from -Phoenix Contact
— Download of the configuration and parameter data record from

the standard control system to the IB IL 24 LPSDO 8 V3-PAC

— Cyclical routing of the SafetyBridge Technology V3 data flow
— Safety I/Os monitoring

Bus system Modbus TCP

SBT Modules of the SafetyBridge Technology V3 system



3 Example

This section describes the use of SafetyBridge Technology V3 modules in Modbus TCP. Only the safety modules are
described in detail. You can use standard modules in the -Inline station, but these are not described in detail here.

3.1 Example bus configuration

s

Rt

= = ==
| .
T

Figure 3- 1 Example bus configuration

Key:
S1 Safety switch; emergency stop (EStop/button S1)

K1 Forcibly guided N/C contact for monitoring the state of the relay
R) (readback contact). The example does not describe this readback.

Devices used in the example bus configuration
Bus coupler

IL ETH BK DI8 DO4 2TX- Bus coupler
PAC

Safety modules

IB IL 24 LPSDO 8 V3-PAC -Inline module with integrated safety logic and safe digital outputs

IB IL 24 PSDI 8-PAC -Inline module with safe digital inputs



Additional I/O modules:
I/O modules

IB IL 24 PSDO 8-PAC

IB IL 24 PSDOR 4- PAC

IB IL 24 PSDO 4/4- PAC

Inline module with safe digital outputs
Inline module with safe digital relay outputs

Inline module with safe digital outputs



3.2 Step 1: configuring the safety logic (-SAFECONF)

i

This section only describes the steps that are essential for the SafetyBridge
Technology V3 system. Therefore, you will not find all of the screen views shown here.
If you have any questions about -SAFECONF, please refer to the online help or
software documentation.

The first operation in Safeconf is to include the XML file dedicated to Unity, for Safeconf is able to
create the DFB wich will be imported in Unity.

This file is called UNITY.XML. It is provided in the quickstart package. In the case it does not
appear in the Safeconf parameters, it will be necessary to include it in the dedicated directory (see
the examples below and adapt the path):

Windows7:

C:\ProgramData\Phoenix Contact\SAFECONF\2_x\OutputFormats
Windows XP:

C:\Dokumente und Einstellungen\All Users\Anwendungsdaten\Phoenix Con-
tact\SAFECONF\2_x\OutputFormats

XPon VM:

C:\Documents and Settings\All Users\Application Data\Phoenix Con-
tact\SAFECONF\2_x\OutputFormats




3.21 Creating a project

Use -SAFECONF to configure and parameterize the SafetyBridge Technology V3 system. A configuration and parameter
data record is subsequently created and saved as a dfb file for work involving an M340 controller.

Table 3-1

Output format for the configuration and parameter data record for work involving Unity

Output format

Handling the file

UNITY (*.XDB)

Import the Unity file (*.XDB) with structured text according to IEC 61131 into the Unity project as a
DFB.

The Unity project is the overall project. It contains both the standard user program and the imported
safety logic.

If a change is made to the -SAFECONF project, a new file is created in Unity output format. Once
this has been done, reimport this file into Unity and generate an overall project. This means that
whenever a change is made to your safety logic in SAFECONF, you must also adjust the Unity
project.




¢ Open the -SAFECONF software (Version 2.8 or later).
¢ Create a new project with the Project Wizard. To do this, select "File... New Project".
¢ Specify the name and storage location for the project.

L'assistant projet vous aide a créer un nouveau projet.

Vous pouvez a tout moment modifier vos paramétres en cliquant sur
'Retour’

Nom de projet:
SBT_V3_lsland1

Chemin d'accés au projet:
C\Essais|SBT V3| [

| <pecedent | guvant> | [ Anmer | [ Aide

Figure 3- 2 Creating the project name and path

¢ Selectthe IB IL 24 LPSDO 8 V3-PAC master device for working in the SafetyBridge Technology V3 system.

Sélectionner I'appareil maitre...
Appareil maitre :
|IBIL24 LPSDO 8 V3-PAC -
[ <Precedent | suvant> | [ Amwer | | Aide

Figure 3- 3 Selecting IB IL 24 LPSDO 8 V3-PAC



¢ Select the file format in which the configuration and parameter data record is to be output (see Output format for the
configuration and parameter data record for work in).
If you are working with Unity, you need the Unity output format.

Assistant projet @

Sélectionner le type de transmission et e format de sortie

Type de transmission :

lAucune transmission L’

Format de sortie :

[JRSLOGIX 5000
WIUNITY =)

Préceden I Suivant > I Annuler Aide

Figure 3- 4 Selecting the output format

¢ Enter a complete description of the project.

Table 3- 2 Describing the project

Field Contents

Custom description Maximum of 4 characters
Custom version Maximum of 4 characters
Project Wizard

r— Specify custom description, version and file name

Custom description: IS ET1

Custom version: IDDD1|

Custom file name: I . |BIN

r— Specify 57 datablock number, commentary and version

DEB-Number: I
Commentary: I
Version: I I
< Back Neot = Cancel Help

Figure 3- 5 Describing the project



¢« Complete the project creation process.

Assistant projet ﬁ
Description du projet
Nom de projet SBT_V3_lsland1
Chemin d'accés au projet C\Essais\SBT V3|
I <Précédent H Terminer ‘ [ Annuler l [ Aide

Figure 3- 6 Completing the project creation process

3.2.2 Configuring the safety island

i

In -SAFECONF, devices are shown in the form of a safety island view rather than as a
network view. Configuration of a safety island is independent of whether it is
associated with one -Inline station or distributed across several -Inline stations.

When the project is completed, a window opens prompting you to enter the island number.
e Enter an island number (1 in the example).

Enter island number A (|

il rumber -

Hex Value: 00001

Binary Value: 1
=

Figure 3- 7 Entering an island number

« Specify a password of at least six characters for the project (123456 in the example).
Set new project password &J
Enteroldpassword: [

oK Cancel

Figure 3- 8 Specifying a password



Configure the hardware structure of the SafetyBridge Technology V3 island. To do this, use drag & drop to move the
relevant modules from the "Hardware" toolbox to the hardware editor.

Blacs sécurisés
Connecteurs

Signaux exiernes
Matériel
] ne H———
ity =t
o= M
BIL24LPSDO 8 IBIL24 PSDI 16-PAC [l e
V3-PAC SL
k] s -]
IBIL 24 PSDOR 4-PAC 1B IL 24 PSDO 4/4-PAC 1B IL 24 PSDO 8-PAC

Figure 3- 9 Drag and drop devices from the hardware catalog to the hardware configuration.
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Figure 3- 10  Configuring the SafetyBridge island



3.2.3

O

NOTE:

For two-channel assignment, use the same parameterization for both channels.

Parameterizing the I1/O channels of a safety island

Parameterize the input and output channels of the SafetyBridge Technology V3 modules. Two options are available:
1 Inthe hardware editor, double-click on the module. This opens the window for parameterizing the entire module.

2 Inthe hardware editor, double-click on a terminal point. This opens the window for parameterizing the selected
terminal point.

Parameterize the modules as described in the user manual. This is available on the Internet at
www.phoenixcontact.net/catalog or as online help via the module context menu (right-click on the module in the

hardware editor).

¢ Parameterize the output channels of the IB IL 24 LPSDO 8 V3- PAC.

SAFECONF 2.80
Type: Logique + Digital Out
Description IBIL 24 LPSDO 8 V3-PAC

MNumero de satellite:0
Fichier d'importation =

Parametre | Valeur o
F_Parameter
F_Source_Add [32
F_Dest_Add [0 =
Sortie 00 canal 1
Affectation occupé
Sortie aun canal -
Temporisation de coupure pour catégorie d'arrét 1 déconnecté
Valeur de la temporisation de coupure pour catégorie d'arrét 1 15
Plage de valeurs de la temporisation de coupure pour catégorie d'arrét 1 ms * 10
Impulsion de test (sortie déconnectée) connecté
Autorisation désactivé

Sortie 00 canal 2

Affectation vacant

Sortie a deux canaux
Temporisation de coupure pour catégorie d'arrét 1 déconnecté

Valeur de la temporisation de coupure pour catégorie d'arrét 1 15

Plage de valeurs de la temporisation de coupure pour catégorie d'amét 1 ms * 10

Impulsion de test (sortie déconnectée) connecté i
Asbrrion = Aot

4 (L1} 2

Figure 3- 11  Parameterization of IB IL 24 LPSDO 8 V3- PAC: output 00 channel 1

(Here: parameterization by double-clicking on the module)

i

The values F_Source_Add and F_Dest_Add are automatically entered. F_Source_Add

is derived from the island number, F_Dest_Add is derived from the island and satellite
number.



http://www.phoenixcontact.net/catalog

« Parameterize the input channels of the IB IL 24 PSDI 8- PAC.

SAFECONF 2.80

Type:

Description :
MNumero de satellite
Fichier d'importation

Digital In
IB IL 24 PSDI 8-PAC
1

Paramétre I Valeur ‘ -

F_Parameter 7
mE | F_Source_Add 32 £
T |F_Dest_Add 33 I
F_WD_Time 500 L

Configuration d’horloge

Configuration

|Hnrlnge UT1/UT2 activée

Entrée 00 canal 1

Affectation occupé

Evaluation a un canal |
Type de capteur Capteur standard

Temps de filtrage ims

Symétrie déconnecté

Blocage de démarrage en cas de rupture de la symétrie déconnecté

Sélection dhorloge UT1

Surveillance du temps de rebondissement déconnecté

Signal d'entrée équivalent

Entrée 00 canal 2

Affectation | vacant i
- [ = [ER T —— .
Figure 3- 12  Parameterization of IB IL 24 PSDI 8- PAC: input 00 channel 1

(Here: parameterization by double-clicking on the module)

i

Inputs or outputs parameterized for 2-channel operation are indicated by a lock.

Figure 3- 12

i

You can specify the F_WD_Time (in ms) according to your application. The default
value is 150 ms. When using Modbus TCP, make a test with 500 ms, and then adjust
the value to the measured transmission times of each device.

You can only set the clock configuration for the channels by clicking on the module.

Figure 3- 13

Automatically entered data and clock configuration




3.24 Configuring the safety function

¢ Configure the safety function.

Configure the safety function by using drag & drop to move the elements from the individual areas of the toolbox to the

workspace.

Various sources are available for safe and standard signals. In the example, this means the following sources:

Efung 51
vl FE [TROE l——@AcT [
EStcp | Bution 51 [ 111 l}—@ESTCOR ‘ ouT ile—lT a1 1| ESue/Acusior K | 4
@ Raswt ESiop | [ILI0 ————WRESET erAM— W G 50| Emer FEESwnl 5
2_REs
Ares [Fast)

Figure 3- 14  Sources of the safe signals

1 "Safe Functions" toolbox

2 IBIL 24 PSDI 8- PAC hardware editor

3 "External signals” toolbox; standard signals from the standard control system
4 IBIL 24 LPSDO 8 V3- PAC hardware editor

5 "External signals" toolbox; standard signals to the standard control system

; Taol Box T ————————————

Favorites

Safe Functions

Standard Functions
Safe function blocks

Artivalent EDM -
is HacT [ 131
MEsTOP ourTl
EmergencyStop EnableSwitch
S RES | FALSE
o A_RES __FALSE

—T -:ﬁé. = -

-N.F A

Equivalent ESPE

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| WRESET ERRH
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Figure 3- 15 Inserting a function block from the "Safe function blocks" toolbox
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Figure 3- 16 Inserting a safe output from the hardware editor using drag & drop

i

When you use drag & drop to place the safety module terminal point directly onto a
function block input or output (as illustrated for an output in Inserting a safe output
from the hardware editor using drag & drop), the connecting line is created
automatically.

Extemnal signals

[ | B

»

[N |

WACT - 1.3.1
[ s m [ onm E [T 1 —MesTor L ouT ———l0 a1
6 7 $»> (OO B—mReseT ERR B 000
S_RES
[oE m [ os m
e 9 ARES

I
|
|
|
|
|
|
|
|
|
|
|
|
|
14 |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

14 15
=
i 0_Qo =

Figure 3- 17 Insertlng an external S|gnal from the "External signals" toolbox

H

Move your mouse over an external signal to display the corresponding tooltip.
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Figure 3- 18 Tooltip
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Figure 3- 19 Inserting a safe function (TRUE) from the "Safe Functions" toolbox

¢ You can add comments to both the function block and the signals.
To do this, select the "Insert Comment" command in the context menu (right mouse button) for the function block or
a signal.
Then move the comment to the desired position.

You can see the entire commented safety function for this example in Configured safety function with comments

Activate FB [TRUEM—W®ACT g |31
EStop button [T B—MesTop == oure—— W0 01 Actuator
EStop reset [I_E[1B——MRESET S_DEME
S_RES[FALSER REQE
A_RES[EALSE] ERRM—MI EQ1 ErroronFB

Figure 3- 20  Configured safety function with comments



3.2.5

Exporting the configuration and parameter data record

Check the project. To do this, select the "Project... Check Project” command.

A message window opens displaying the progress of the check.

Once the check is complete, the amount of program memory used by the program is displayed.

SAFECONF 2.80 [

'6 Contréle du projet terminé !
o

Le programme nécessite 11% de la mémoire de programme
disponible !

Figure 3- 21  Program memory used

If the check is completed without errors, the configuration and parameter data record is created as an *.XDB file. This is
saved in the path that you have entered for the project (see Creating the project name and path) in the "FileOutput”

folder.
= | (S
@Qvl‘ » Ordinateur » OS(C) b Essais b SBTV3 b SBT.V3Islandl » FileOutput ~[ 43| Recherch.. 2]
Organiser = = ouviir ~ Graver Nouveau dossier = O @
Favoris “  Nom Modifié le Type Taille
N Bureau & BINFILEBIN 03/12/20131412  VLC media file (bi. 5Ko
<> Emplacements récents 5 SBT_V3 Island1.XDB 03/12/2013 1412 Fichier XDB 84 Ko
I Téléchargements =

. Bibliothéques
% Documents
. Images

4. Musique

B vidéos

A Ordinateur
& 05(C) -
== SBT_V3.Island1.XDB Modifié le : 03/12/2013 1412

I Fichier XDB Taille : 83,5 Ko

Date de création : 03/12/2013 14:12

Figure 3- 22  XDB file

The XDB file is later loaded in the standard control system as a DFB.

This completes step 1 "configuring the safety logic".



3.3 Step 2: integrating the SafetyBridge Technology V3 modules into the
controller (M340)

This section only explains fundamental steps that are relevant to the SafetyBridge Technology V3 system.
A good knowledge of the Unity software is needed to use this quickstart.

To be able to use the Unity example, Unity must be configured as described here :

Project options :

Options du projet T
=I- Optians du projet |||l Proprigté Valeur
=l Genéral ) L Chiffres non significatifs autorizés r
Gestion des: meszages de génération i
Paramatres de génération Jeu de caractéres Standard
Sauvegarde automatique lors du transh Autarizer ['utilization du front sur EBOOL i~
Données intégrées de l'automate Autorizer INT/DIMT & la place de &MY _BIT [
_D|agnosl|cs automate Autarizer I'estraction de bits pour INT, W0ORD et BYTE |
Yariables ) L
= Pragramme Yariables de tableau reprézentées directement =
- Langages Autonizer les tableaus dynamiques [BHY_ARRAY_ 64 v
Cammun Dézactiver le contrdle de taille des tableaus =
FED
= LD
W miste
- 5FC
5T i
= Ecrans d'explaitation
Frran nilnté hd
4| | »
@ Importer @ Enporter x Beéinitializer QK Appliguer Annuler Aide

3.31 Creating/opening a project

¢ In Unity, create a new project or open an existing project. For the example shown, create the project with a PLC
type M340 with Modbus TCP controller. The best solution is to start from the example and to modify and adapti it for

your own application.

3.3.2 Configuring the IL ETH BK DI8 D04 with -SafetyBridge V3 modules

For further use in the Unity project, you will require the addresses and offsets created during configuration for the
individual SBT modules within a Modbus TCP station, as specified in Table 3-4.

To configure the IL Modbus TCP head station, proceed as specified in the application note.
Generic Ethernet module configuration with -SafetyBridge example:
Table 3- 3 Generic Ethernet module configuration with —SafetyBridge



Number of I/O words IN data size IN base address OUT data size OUT base address
IL ETH BK DI8 DO4 1 0 (8000) 1 384 (8029)

LPSDO 8 V3 24 1(8001) 24 385 (8030)

PSDI 4 25 (8025) 4 409 (8054)
Diag/Command registers 4 7996 1 2006




3.3.3 Integrating a Modbus TCP BK into the Unity project

Here is an example of I0OScanning contracts.

The Modbus TCP BK is not imported into the Unity software. It has just to be mapped in the IOScanning window

The 3 first contracts can be merged together. They are separated here to give more details

Contract 4 is for the Diagnostic registers (7996 to 7999)
Contract 5 is for the Command register (quit netFail, mode PP)
See the User Manual of the IL ETH BK DI8 DO4 for more details.

Zones MW du maitre
Lecture Ecriture

Oe (1000 — ] Oe [zoo0 — |

Périphériques scannés

Pas de la période de répétition: (10 ==

Timeout de | Période de Objet Ref_ Objet

Ref_

Nom de - Syntaze gy P ¢ Longueur | Derniére valeur J Longueur .
Adresse 1P| 1 ement Dunite | T | vaided | sdpbivion | maitre | esclave | (I | P i) | foilve | asclawe | (0 i) | Deseription
1 192.162.08 a Indes ﬂ 1600 il HMWI00D 0 1 Maintien de |2 ua\eﬂ HMW2000 234 1 s on the ILETHEE
2z 139216805 .. | 265 Inde: ﬂ 1600 10 AWM 1 24 Maintien de |3 ua\sﬂ w2001 336 24 05 of the LPS008 2
3 132.162.05 .. | 265 Indes ﬂ 1600 il HMWI0ZE 26 4 Maintien de |2 ua\eﬂ HMW2026 403 4 0= of the PSOI [zatellite 1]
4 19215805 .. | 265 Inde: ﬂ 1500 100 HAWI029 7996 4 Maintien de |5 ua\eﬂ w2029 0 0 Diagnostic registers
5 192.162.05 .. | 265 Inde ﬂ 1600 100 HMWINE 0 o Mzintien de |3 ua\eﬂ HW2029 2008 1 |Dommand register
[ x| -|
Figure 3- 23 Mapping the new module

The web server of the IL ETH BK DI8 DO4 also shows the mapping. But it only shows the dynamic addresses, and not

the static addresses :

Bus Configuration
Baudrate: 500 kBaud
Modbus Process Data
Mumber|  Symbol Description Register Address
IN ouT
0 IL ETH BK DIg DO4
1 Module with 4 digital outputs. - 5029
2 Module with 8 digital inputs. 8000
3 Module with 384 digital inputs 8001_8024|8030 8053
and outputs.
4 Module with 64 digital inputs 8025 802ala054 m057
and outputs.




3.34 Importing SBT DFBs

You will need the following DFBs in your program: (if you start with the example, these FBs are already integrated in the
application)

[ & W Types FB dérivés

e I SBT_V3_¥_BytesToDword

e I SET_V3_¥_Easy

+-iF  SBT_A3_X_SwapInBuff_\1
+-dF  SET_A3_X_SwapOukBufF_\1
+{F SBT_Va_¥_ReadSwitchPos
o I SBT_V3_X_TimeStampToDate
+-dE SET_VA_X_WordsToDward
+ Ik SET_W3_¥_BytesToword
E— i SBET_¥3_X_DwordToBytes
+--iF SBT_W3_X_WordToByvtes
+---iF Diag_IL_ETH_BK_DI&_DO4
E— {t SET_¥3_DataExch_v1_00
E— it SET_¥3_Operate_¥1_00

ES ik SBT_%3_ProjHeadsr_w1_00
ES I SBT_¥3_MaxTransTime_Y1_00
Fo— I SBT_W3_CrossComm_w1_00

The main DFB dedicated to the SBT are called SBT_V3_.....
The DFB with a name SBT_V3_X_.... are auxiliary DFB.

The DFB Diag_ILETH_BK_DI8_DO4 permits to restart automatically the IL ETH BK and gets some diagnostic
information about the local bus of the IL ETH BK...

The other DFB are used by the application example, and should also be used in your project
These DFB are included in the Unity project delivered as an example, They can also be imported directly into Unity.

You will also need the specific variable types listed here :



%E Yue structurelle

= B Types données dérivés

SBT_Y3_ARR_AB
SBT_Y¥3_ARR_AE_O
SET_W3_ARR_DI_1_17
SET_W3_ARR_DW _0_175
SET_W3_ARR_I_0_23
SET_W3_ARR_I_0_3
SET_W3_ARR_I_1_16
SET_W3_ARR_I 117
SET_W3_ARR_I 1 31
SBT_Y3_ARR_I_1_32
SET_W3_ARR_I 1 4
SET_W3_ARR_I_1 5
SET_W3_ARR_LE
SET_W3_ARR_LE_O
SET_W3_ARR_PH
SET_W3_ARR_PH_O
SET_W3_ARR_PosTable
SET_Y3_ARR_UDT_Easy
SBT_Y¥3_ARR_UDT_SET
SBT_Y3_ARR_US_1_16
SET_W3_ARR_W_0_16
SET_W3_ARR_W_0_17
SET_W3_ARR_W_0_175
SET_W3_ARR_W_0_23
SET_¥3_ARR_W 0_3
SET_W3_ARR_W_0_5
SET_W3_ARR_W_0_63
SET_Y3_ARR_W_0_7
SET_W3_ARR_W_1_16
SET_W3_ARR_W_1_4
SET_W3_ARR_¥_0_4
SET_W3_ARR_¥_1_16
SET_W3_ARR_¥_1_31
SET_W3_ARR_X_1 4
SET_W3_Dew_Buff
SBT_Y3_%_UDT_Easy
SBT_W3_UDT_Buff
SBET_W3_UDT_ProjectHeader
SET_W3_UDT_SET

SBT _Y3_¥_udtAppBits
SET_Y3_¥_udtSwitchPos
SET_W3_x_udtTimeStamp

These types are directly created when a DFB is imported. They are also included in the Unity example.

The types with a name as SBT_V3_X_.... are auxiliary types.

The types with a name as SBT_V3_... are main types used by the DFB.

The Unity example includes a section, wich shows all the necessary blocks to be used, and how to link them together :
The example is made with 1 island. The application is separated into several sub-sections :

In our example, MTCPtoSafetyBuffers_I1, SafetyBlocks_I1, Safetylnfos_I1, SafetyBuffersToOMTCP_I1, and DiagILETH.

o — @’ Programme
o — @’ Taches
o — @’ MA&ST
o — @’ Seckions

MTCPhoSafetyBuffers_T1
SafetyBlocs_T1

= SafetyInfos_I1
SafetyBuffersToMTCP_T1

- SafeconfOnLine




SBT_V3 makes the adaption between Modbus TCP process datas and the SBT Function blocs, and integrates the
Function blocks Operate, (Max)TransTime, ProjectHeader, wich are necessary to handle the communication protocol of

the safety devices.

DiagILETH is optional and permits to make some diagnostic and restart on the IL ETH BK.

Copy of the inputs dedicated to the LRS00 and device

SET_Va_SwaplnBufll_I1

SBT_wva_x_Swapl

arr_ucht_sbt_FPLC[1]-|
FolMWVT00T 24

Fo AW 10254
rr_woid_i_0_3—|
arr_woid_i_0_3—|
arr_vaid_i_0_3—|
arr_void_i_0_3—|

arr_vaid_i_0_3

ar_void_i_0_3
arr_vold_i_0_3
are_void_i_0_3
arr_void_i_0_a-|
wrr_void _i_0_3

an_void_i_0_3-|

e _void _i_0_3

True

arr_vaid_i_0_3—|arr

arr_void_i_0_3—||ar

ER Enoafl-

udtEET

ar_iinBufLPS0O

i B ufey

larr_ilnBufibiea

arr_ilnBufiDeva

larr_ilnBufiCieva

arr_iinBufiDevs

arr_ilnBufDievs

INB ey
TG STPE)
i Eu e

arr_ilnBufDeyo

AN EUfTew 1
lar_inEuflev 2
i nEufDe 3
arr_inBEufDevt 4

B iTev &

larr_ilnBufiTiev 6

[ SwapEiytes

udtSET|[-ar_udt_sbt_PLC1[1]

SwapBytes = True permits to swap High and Low bytes



IT process datas are refreshed form the network, Operate can be started

o .2.0.1.1

%lqu.2.0.1.2

N

SBT_W2_Operate_I1

SET_wWE_Operate

ENO
sefiotivate_11 b ctivats s e ady]
SBT_WE_anAckButi_I1
B T_wa_amackBu... T|tanare AT
En Ena - siooeptliflogic 1—{beicoep...  =DiffLo
s p—beadkOp  amsckButl— SBT_WE_amfckBuft_I1 amAckBuft|laraddur  iDownl
Al PSDO.. bt ekl P S DO e pck_ 11— dwasip pck =Error
30,00 p—{hefickD el anOutbata_1 —|ar_wo whiagt
s okD pbes kel en waddbiageads
sz «PUR
—{peackpana wCammok]
—{percrrans Wl ommStatus
—{rerpea . “DevErmor
B 7 *OpAckReq
—{ercntena 7 wResetRequest
—fperceva xSatetybemand
—{ercxrern ar_wSBTdiagCade

e cheDs =21 1

ook 2l 2

oD 213

et okl 214

ookl 2wl S

ookl e

duwsppDiag

arr_wFeedbackData

ar_winData

ar_udt_sbt_PLCA[1]—{ludtsB T udtSBT
anCntriBuffer—arSEBT... — anSBT...
— anEBT..

|-=<RunLeogic_i1
|-DiffLogicDetected_11
|-icomnioaded_11
|-s<Errar_11
-wpiagoede_11
|-nddpiagoede_in
|PUR_I1

|-<cok_in

|-<opacreg_11
|-an_sBTDiageeds_ 11
|- dwweppLiag_t1

|-an_FeedBackpata_l1

|- arineata_i1
|- ar_uat_sst_pPLCa[1)

|- arcntriButrer

|- arrvaiBurrer

armvalBufferlansBT...

SBT_w3_DiagCeode I1

sBT_weE_biagted

enol-

an_SBTDiageode_l1—[ar_ws

woiage.. JmbiagtedelPspo_in
WhiagCedeDewt|whiageodebavt_i1
WhiagCedebewz|woiagcodepevz_11
whiagCodebeud|—whiagss debav@_I1
whiagCodebewd—mbiaatodebewd_I1
whiagCodebeyvS|—mdiagoadebaws_I1
whiagCadabaus|—
WhiagCeodebev?|—
wiagCadebevs)—
wiagCadebeval—
whiagtadabaviol—
whiagCedabawt1f-
whiagCodebevizl—
whiagCodebevizl—
whiagGadebewtal—

wbiagCadebewls|—

whiagCadebewisl—

Diagcode

Main part of the system : Operate

: extracts diag code of each device



Fead infarmations of the safety projects (Safeconf and LESDHO)

sB

T_w3_PrajHeader_I1

SBT_WwS_FrojHea...

ProjHeader : gives details about the LPSDO and Safeconf Projects (CRC, timestamps)

sefuctivate 11—

ar_udt_shi_PLC1[1]—

Safety application made by Safecont

SBT_W3_Import_11

SBT_W3_l1

i)

an_udt_sbt_PLC1[1]

pectivate

sohctivate_1—+

udtSBT —— udtSET

END

|- arr_udt_sbt_PLCA[1]

N EMO

potctivate

strPraj...

stiFrojMame

strPrajwersion

strFrojFilaname

dwaProjCRC

diProjTimeStamp

SrSBTLescription

SrSEBETHame=

sreBTwearsion

drSBT_CRC

duuSBTTimeStamp

udtSBT

udtSBT

dwlLBprojCRC

dwalBsbtCRC

duasBprojCRC

dvwsBsbtCRC

|—=trProjoescription_I1
|—=trProjHame_I1
|—=trFrojversion_i1

|- =trFrojFileMame_I1

|- dwFProicRC_11

|- dwFrojTimeStamp_i1
|- streB T escription_i1
|- =treBTHame_I1
|-=trsBTwersion_I1

|- dwsBTCRC_IM

- dwSBTTimeStamp_I4
|—arr_udt_sbt_PLCA[1]
|- dwLbFrojcRC_I1

|- dwLbSbtCRC_I

|- dvws b FrojcRC_I1

|- dvrva b SbtCRC_I1

DFB created by Safeconf : safety application



The sub section Safetylnfos gives details about the Communication times for each device.

You should adapt the PSDx timeout of each device accortding to these measured values in Safeconf.

SBT_V3_TransTime_|1 SBT_W3_MaxTransTime_|1
SBT_W3_MaxTran.. | R R R . |IBET W3 _TransTim... ||
EM EMO . . . . . M EMO r
xActivate |1|xActivate  arr_uiT...[—arr_uiTranstimeDey |1 arr_uiTranstimeDev M—flarr_uiT...  uiTrans.. [—uiTime ..

uiTransTimeDev... .—uiMaxTimeiDeﬂiH . . . uiTransTimeDev2 .—uiTimei...
uiTransTimeDev... fuiMaxTimeiDe\QiH uiTransTimeDev3| fuiTimef...
uiTransTimeDev... .—uiMaxTime_.DevB_H . . . uiTransTimeDevd .—uiTime_
uiTransTimeDew... .—uiMaxTimeiDewifH uiTransTimeDevs| .—uiTim97
uiTransTimeDey... .—uiMaxTimeiDE\Eih uiTransTimeDewvb| —
uiTransTimeDevy... * . . . . uiTransTimeDev| *
uiTransTimeDev.. |— uiTransTirmeDevd| -
uiTransTimeDey... - . . . . uiTransTirmeDevd) -
uiTransTimeDev.. |— uiTransTimeDeyl0 -
uiTransTimeDev.. |— uiTransTimeDevl1 —
uiTransTimeDev.. |— uiTransTimeDevl2{—
uiTransTimeDev.. |— uiTransTimeDev13{—

The timestamps are decoded by the DFB TimestampToDate, and all informations are available in the structure
udtTimeStamp.

Decoding of the Project timeStamp

TimeStampT'oDateF'roje...'

SET 3 _TimeS...

Erd ErNO|—

dward_to_udint(dwPrajTimeStamp_I1)—|uditimestampAsked

udtTimeStampProj_1M{ludtTim... — udtTim...[-udiTimeStampProj_I1

Decodage du timeStamp contenu SBT

TimeStampToDateSBT 11

SET 3 _TimeS...

Er EMNO(f—

dward_to_udint{dwSBTTimeStamp_l1uditimestarmmpAsked

udtTimeStampSBET_NM—|udtTim... — udtTim. . [FodtTimeStampSBET_11




The sub-section SafetyBuffersTOMTCP copies the datas created by the Operate DFB to the devices LPSDO.

‘EBT_WE__SwapOutBof 11

SBT_W3_»_Swap...

EH END —

True—l=Swap... ar_i0.. . =% huz00q 29

arr_iOutBufflr ew-l f— % mue2025:4

arr_iOutBuffDevzf—arr_woid_i_0_3=

arr_iOutBuffDevIf—arr_woid_i_0_3=

arr_ioutButfD evwadf—ar_waoid_i_0_3

arr_iOutBuffDevSf—arr_wvoid_i_0_3=

arr_iOutBuffbevS—arr_woid_i_0_3

ar_ioutBuffew? f—arr_woid_i 0 =

arr_iOutBuffDevSf—arr_woid_i_0_3=

arr_iOutBuffevap—arr_woid_i_0_3

arr_ioutBuffreviOf—arr_woid_i 0O =

arr_iOutBuffbewvi1p—arr_woid_i_0_3

ar_ioutBuffrevizl-ar_woid_i_0_3

arr_iOutBuffbewviZ—arr_woid_i_0_3

arr_iOutBuffbewvidp—arr_woid_i_0_3

ar_iOutBuffDewAS—arr_woid_i_0_=
arr_iOutBuffbeviG—arr_woid_i_0_3

arr_udt_sbt FLCI[1]{|udtSBT ——udtSBT |—arr_udt_sbt_FLC1[1]




3.35 Adding SafetyBridge operation to the standard application program

Add SafetyBridge Technology V3 operation to your standard application program using the Unity example.
The most simple is to start from the Unity example. Nevertheless, if you prefer integrate the SBT into your existing
application, you can import the task file (*.XPG).

Right click on Task, Import, select the Mast.XPG file delivered in the example, and then “import”.

3351 "SBT_Operate" DFB and others

The DFB performs the following functions:

— Download of the configuration and parameter data record from the standard control system to the
IB IL 24 LPSDO 8 V3- PAC

— Cyclical routing of the SafetyBridge Technology V3 data flow

Where there are several SafetyBridge Technology V3 islands, an "SBT_Operate" DFB is required for each island.
¢ Insertthe "SBT_Operate" DFB.

e The udtSBT structure variable is used for data exchange between the DFBs of the program.

¢ Connect the inputs and outputs of the "SBT_Operate" DFB as shown below.

The Operate DFB is used in conjunction with SwapInBuff and SwapOutBuf. The “Swap” DFBs permit to invert low and
high bytes of the Modbus TCP Process datas, for they are compatible with the Operate Function block. This swap is
made if xSwapBytes is True.

The DFB ProjHeader permits to read the useful information about the Safety application.
Variables with ...SBT... display the content of the LPSDO.

Variables with ...Proj... display the content of the Safeconf Project (the application made by Safeconf and exported into
Unity XDB format)

The DFB MaxTransTime displays the maximum transmission time measured with each device. The DFB Transtime
displays the dynamic cycle time.

These values must be taken in account to adjust the Watchdog of each safety device.



Importing the safety bridge application (coming from Safeconf)

This step enables you to save and manage the safety logic created in -SAFECONF as a DFB to be imported.
In step 1, the *. XDB (e.g., xxx.XDB) was created and saved under FileOutput in the project path (see XDB file).
¢ Open your project in Unity.

¢ Make sure that you are offline.

¢ Select "Types FB dérivés", right clic, import

'E' “Wue structurelle

=

Projet

-[Z] configuration

D Types données dérivés
&

{3 Variables et instances FB
Variables élémentaires
Varisbles dérivées
‘arisbles dérivées EfS
Instances FB élémentaire
Instances FB dérivé

Figure 3- 33  "type FB, Import"

¢ Select the XDB file and confirm your selection with "Import".

Importer H E

Regarder dans : IE}FiIeDutput j 0 [j’ P -

SBT_W3_Islandl.XDE

Hom du fichier : IS BT_W3_lzland1 <DE j Imniporter I
_I ArLler |
F

Fichiers de twpe I de fanction dérivée [*=DB)

Figure 3- 34  Selecting the XDB file

It is now necessary to include the imported DFB into the application.
So, you have to go after the DFB ProjHeader and TransTime and add this new DFB in the program :



B Assistant de saisie de fonction n

Type FFB : |SBT_V3_Import jd
Instance : |SBT_V3_Imporﬂ jd
Frototype
MNom | Type | M* | Commentaire Zone de saisie |
-89 <enhiéess
& wichi.. | BOOL 2
£ <zortiesy
-8 <entiées..

@ udiS.. | SBT W3 UDT_.. |1

| | Aide sur le lwpe
ok | e | sige |

The name of the DFB is the one wich was imported, but the name of the instance has to be defined by yourself.

The link with the other DFBs of the SBT is made via the variable udtSBT, wich is used by every DFB dedicated to the

SBT.
Safeconf application (inside the imported DFB) :

'SBT_W3_Import

SBT_V3_lmport

EM ENOI—

udtSBT —judtSBT udtSBT—udtEBT

True—pofuctivate




3.3.7 Example program

Once all the necessary DFBs and Sections have been imported and used, the example program is able to communicate
with the LPSDO V3 and its devices.

The bit xActivate is set if the IOScanning polling contract(s) dedicated to the SBT devices are active. Adapt the
conditions according to your network settings. The DFB “Operate” contains many IN and OUT parameters.

In our example, as contracts 2 and 3 (bits 1 and 2) are dedicated to the LPSDO and the PDSI, the xActivate should be
the sum of the I0Scanning contracts bits :

%|mm.|2_n_1:1 '%w\lfn_zl_n_m'z ' ' ' ' ' ' ' }{,«’-‘}ctivate
o L . _ . _ . _ A

The list of parameters of the SBT_V3_... function blocs can be found in detail in the document attached to the PcWOrx
library for SBT V3. (SBT_V3_V1_00_001.pdf) This file is also part of the SBT V3/Unity/M340 package. For more details,
please refer to this document.

Optional DFB : TimeStamp decoding :

The timestamp of the safeconf applications are given in a Dint format, wich is not easily understandable. This DFB
permits to convert a dint timestamp into a comprehensive date and time

Decoding of the Project timeStamp

TimeStampToDateProje.

[SBT_V3_x_TimeS

i ENO|—

dwaord_to_udint{dwProjTimeStamp_l1)— uditimestampAsked

udtTimeStampProj_l1—udtTim... - udtTim. .. [~udiTimeStampProj_l1

Decodage du timeStamp contenu S8BT

TimeStampToDateSET 11
[SET_V3_%_TimeS

i ENOJ-

dword_to_udint(dwSBTTimeStamp_l1uditimestampAsked

udtTimeStampSET_N—udtTim... — udtTim.. [FudtTimeStarmp3SBT_I

This decoding is made for both timestamps given by the ProjHeader DFB.
TimeStampToDate_Project is for the Safeconf application
TimeStampToDate_SBT is for the application already in the LPSDO.

The result is available in a data structure using either a complete Date and Time string, or separated elements (hour,
minut, second, day, month, year) :



=] § M Auiliainy Data type

& iear INT
& Month INT
& Day IMT
& Howr INT
& iMinut INT
& iSecond INT
& stiDatedndTime string[24]

Safeconf application (inside the imported DFB)

SBT_W3_lmport

SBT_W3_lmport

EN ENO

udtSBT—udtSET udtSBT—udtSET

True—|pohctivate

Optional but usefull Section diagILETH:
This section permits to handle the diagnostic and the control of the IL ETH BK itself.

It gives information about the status, and permits to (re)set the PP (Plug and Play) mode, and make an
acknowledgement of the netFail. If several IL ETH BKs are used in the project, this FB will have to be duplicated as
many times as the number of BKs. Of course, the I0Scanning list will also have to be adapted.

Diagnostic and restart of the IL ETH B DI2 DO4. Registers 7005 to 7000
and 2005 are used. See I0Scanning for the link to the %%k,

Ciag_BkA1
Diag_IL_ETH_B...
EM EHMO —
xEIkDK-—
—peck =nF |—
TRL!E‘—xﬁxutOQuit =RUMN —
1#55— tScantime =AnT —
=P PP P =RD
mu1 0203 larrbiagR... “=CTRLE
=BUS —
=PF B
=USER—
wErmorCode —
wilocalisation 7
=DETECT —
iCdeRegister |- % muwz0z0




Input parameters :

arrDiagRegisters (array of 4 words), located on registers 7996 to 7999
XPP : Plug and play mode

xAck : Acknowledgment of a netFail or PF

xAutoQuit : Continuous acknowledgment of a netFail or PF

Output parameters are explained in the datasheet of the IL ETH BK DI8 DO4. They give the status of the BK.



Help screen for debug :

An exploitation screen is given as an example wich summups useful information for the SBT:

This screen is not mandatory in your application, but it shows many interesting information :

Diag code 1588000

{SBT —> PLC) blppdiag
status outputs
enable outputs

Diag code  16§0000
%ad Diag code  16#0000

An other more complete page is available in the “Easy” quickstart. You can find it in the SBT_V3_Easy application,

Infos Satellite 1
viag code 1648000
¢ ms) 10/ 200
Tapues NS E 0 w00
status outputs I u w wi i i i
enable outputs NN W o
Infos Satellit
Diag code  16#0000
T ims) s o0
Taputs S0 ol ol
status outputs BN w wl i wi i
enable outputs I ui wi wl i i i

Infos Satellite 3
Diag code  1c#0000
T (ms) o o
Taputs SN0 S0 0w
status outputs N W w o
enable outputs MW w wl i i i

Infos Satellite 4
code 1680000
ms} D
Tapues NS E 0 w00
status outputs I u w wi i i i
enable outputs NN W o

T

Taputs S0 o
status outputs BN N w wl i wi i
enable outputs I ui wi wl i i i

instead of the SBT_V3_quickstart.

Lo Postion switches :

¥ Réseau EIS ok

Device Type 16H0090

1640020

Device 1
Diag code 1640015
TCY (ms) 33734 /7 O
CErrrrEpErrrrrrr
FECrCErErrrrrre e
|l ] o o o o o o i o o

Device 2

Postion switches dA6H0021
Device Type

Infos bloc Operate

Error on OPERATE DFB

Diag code 1643000
Add Diag code 16H0000

(PLC —> SBT) : dwhppick

|l ] o o o o ] ] ]

(SBT —> PLC) : dwhppDiay

|l ] o o o o ] ] ]

P rrr e
FEFEFEFEFEFEEEEE

Project information

Difference beetween Project and LPSDO

Project LESDO
Description 1 1
Hame 11 11
Version 1 1
Logic CRC  16HEZET 1P4D 16HE?ET_1F4D
Rddr. CRC  16H0561 E47E 1680561 E4TE
16#3DD1_0D04 16#3DD1_0D04
Time stamp  16W528C_7956 168528C_1956
20/11/2013 08:56:54 | 20/11/2013 08:56:54

Project => LPEDO

Dowmload status

Infos diverses

Header CRC

¥ Operate OK

}# Island Communication OK

7 Safeconf Logic Running

Safety condition missing

Error on Operate DFB

Request for Power OFF{ON

Request operator Acknowledge

Reset request of Safety Bloc

Device Error
Devices communication status

Ll o o o ] o

status outputs

enable outputs

Postion switches 1640040
Diay code 16n8000 Device Type 1640080

TCY (ms) 40184 /7 O

(pininininininl BB BIBIBIBIRIEl status imvuts
[ e e status outputs
[l o o o el | i i W  enabie outputs

A 9 Postion switches d6H0000
T G Device Type 160000

TCY (ms) [ i

Inininininininl pinininininininl statvs imuts
[ e e status outputs
[l o o o el | i i W  enabie outputs

g Postion switches 16§0000
Diag code Device Type 1640000
TCY (ms) 0

(B aininininl Biniaiinininie status imputs
Ll o o ol o B W status outputs
[l o ol o ol i i enable outputs

Device 5

16#0000
i

Postion switches 60000
Diay code 1640000 Device Type 1640000

TCY (ms) o 45 o
FCrrrror rcrrrrr status inputs
[ e status outputs
[ o o o i ] i i ]  enabie outputs

Device &

Postion switches :L6H0000
Device Type 16#0000

Diag code 1640000
TCY (ms) 0o 7 0
Binisisisininl Bininininininin] statvs imputs
Lt ol ol i o i ]  status outputs
[od o o o o o BB enavie outputs

Dewice 1 l’nstinn_sﬂigrthes A6#0000
Diag code 1640000 evice Type 1640000

TCY (ms) [ i

Inininininininl pinininininininl statvs imuts
[ e e status outputs
[l o o o el | i i W  enabie outputs

Device 3 Postion switches 160000
Diag code 16840000 Device Type 16#0000

TCY (ms) o 45 o
FCrrrror rcrrrrr status inputs
[ e e status outputs
[l o o o el | i i W  enabie outputs

LD O Postion switches d6H0000

Diag code 1640000 Device Type 1640000
TCY {ms) L.
W rrrrrrr status inputs
ot o o | Y (BB status outputs
Hnisininisisiel isisisisfaiais] cnabic outputs

pexzo=tle Postion switches 1640000
Diag code 1640000 Dewice Type  16H0000
I

TCY (ms) o
W rrrrrrr status inputs
[ne e e status outputs
[l o o o | o (] encbie outputs

prritchiD Postion switches A6#0000
Diag code 1640000 Device Type 1640000

TCY (ms) u oo
W rrrrrrr status inputs
|l ol o el i i i m m{m{ ]  status outputs
ol ol o ] o i ]  enamie outputs

=i Postion switches 1641000
Diag code 1640000 BRES NE . WER00

TCY (ms) 0 g o
(ol ninininlninl BB BBEEE stotvs iwuts
Ll ol il o ol ol o i i i | status outputs
o i s o o i i i  emabie outputs

Dewice 13

bewlee B3 Postion switches A6HI000

Diag code 1640000 Device Type 1640000
I

TCY (ms) 0
[afnfnininlnlni e
rCErrre status outputs

enavic outmrs

Device 14 Postion switches d6H0000

Diag code 1640000 DeviC® T¥RE 16k0000

TCY (ms) LA
[nfnfnininlnlni e
rCECrre JR———

ensbie ovtonte

Device 13 Postion svitches 641000
Diag code 1640000 evice Type  16#0000

TCY (ms) u oo
W rrrrrrr status inputs
|l ol o el i i i m m{m{ ]  status outputs
ol ol o ] o i ]  enamie outputs

pezlichis Postion switches 16H000D
Diag code 1640000 Device Tyee  16#0000
/0

TCY (ms) 0
(ninininisisinl BB BBBEEE statvs imwuts
|l ol o el i i i m m{m{ ]  status outputs
ol ol o ] o i ]  enamie outputs




Information about the LPSDO :

Data Exch. SBT <-> PLC Postion switches : 16§0020

¥ Réseau EJS ok Infos bloc Operate
Error on OPERATE DFB
Device Type 1640090

Diag code 1648000

Add Diag code 16#0000
(PLC -> SBT) : dwhppAck

rrrrrrrrrrrrrrerrrrrrrrrrrrrrnr-r
(SBT -> PLC) : dwhppDiag

rerrrrrrrrrrrreerrrrrrrrrrrrrrrr-

pininininininl pinipipipipidnl status outputs
|-|-|-|-|-|-|- I‘I‘I‘I'I'I'I' enable outputs

Réseau E/S OK : Value of xActivate (according to the 1/0 network status (contracts, for example, with I0Scanning)
Position switches : Position of the DIP switches on the LPSDO

Device Type : Type of the device (h90 = LPSDO V3)

dwAppAck : Datas corresponding to the same information in Safeconf (bit 0 on the right)

dwAppDiag : Datas corresponding to the same information in Safeconf (bit 0 on the right)

Status outputs : Status of each output of the LPSDO (bit 0 on the right)

Enable outputs : data wich permit to ENABLE the dedicated output (bit 0 on the right)

Error on OPERATE DFB : See the DiagCode and AddDiagCode and refer to the document SBT_V3_V1_00_001.pdf.

Information about the Devices

DEEs 1 Postion switches d63#0021

Diay code 1648000 Device Type 16#0010
TCY {ms) 132 f 219

rrrrrrr rrrrrrr status inputs
T rrrrrrr pEsEas outputs
FrrrrrrrrreFvFiFegE S output=s

Position switches : Position of the DIP switches on the device

Diag code : Diag code given by the device. Refer to the document SBT_V3_V1 _00_001.pdf.
Device type : Type of the device (h10 = PSDI 8)

Status input : status of each input. (bit 0 on the right) *

Status output : status of each output. (bit 0 on the right) **

Enable output : Enable of each output. (bit O on the right) **

Notice : *: only significant if the device is an Input device

** only significant if the device is an Output device



Project information

Difference beetween Project and LPSDO

Description
Hame
Yersion
Logic (RC
Addr. CRC
Header CRC
Time stamp

Project

1
I1

1
16#EXET 1F4D
1640361 E4TE
1643001 0D04
16H#528C_ 7956

LPSDO

T
I1

1

16§E2E7_1F4D
1680561 E47E
16H3DD1_0D04
168528C_7956

201172013 08:56:54 | 2071172013 08:56: 54

Project => LPSDO

Dovmload status

Information about the projects.

Difference beetween Project and LPSDO : status of the xDiffLogicDetected.

Column Project : Detail of the project contained in the imported DFB

Column LPSDO : Detail of the application in the LPSDO

Project -> LPSDO : Enable transfer of the safety application from the PLC (the DFB) to the LPSDO
Download status : Bargraph moving according to the download step.



Information about the safety application

Operate OK
Island Communication OK

Safeconf Logic Running

Error on Operate DFB

Request for Power OFFfON
Request operator Acknowledge

Ack

[

[v

[

[ Safety condition missing
B

-

B

[ Resetrequest of Safety Bloc
B

Dewvice Error

rrrrrrrrrrrrrrviv

Operate OK : Function block is successfully initialized and operating without errors

Island Communication OK : communication status of the island is OK

Safeconf Logic running : Safety logic (SAFECONF logic ) is running on the LPSDO

Safety condition missing : Reset-Request signal of one or more safety function blocks is true
Error on OPERATE DFB : Function block error

Request for power OFF/ON : Non-acknowledgeable failure state and power-up is requested
Request operator acknowledge : Operator acknowledge requested

Reser request of safety bloc : Reset-Request signal of one or more safety function blocks is true
Device error : Indicates error in one or more SBT-devices

Devices communication status : Communication status of each module. Each bit represents the status of a module. For
example: Bit 0 corresponds to module 1.



3.4 Step 3: installing the SafetyBridge Technology V3 modules

Install the SafetyBridge Technology V3 modules. To do this, proceed as described in the user manuals for the modules
used and the -Inline installation manual (see "Additional documentation” on page 1-2).

Please note the following in particular:

.
L
Set the DIP switches before assembling the module in the Inline station. The switches

cannot be accessed when the safety terminal is installed in the Inline station.

The switch numbers correspond to the labeling on the housing and not the numbering
on the switch itself.

The DIP switches are located on the left-hand side of the safety module.

A

500KBD

SafetyBridge V3

Sélecteur d'adresse

Numéro d'ilot Réserve
9 8 7 6 5 4 3 2 1 0
off off off off off

1 dec a 31 dec Odec

Figure 3- 37  DIP switches on the IB IL 24 LPSDO 8 V3- PAC



A Switch for setting the transmission speed and the operating mode

B Switch for setting the address

i

For more detailed information on the DIP switches, please refer to the documentation
for the IB IL 24 LPSDO 8 V3- PAC and the IB IL 24 PSDI 8- PAC.




Switch positions of the modules for the example

Table 3- 6 Switch positions in the example
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Figure 3- 38  Switch position of the IB IL 24 LPSDO 8 V3- PAC

i

Only use devices with a uniform transmission speed within an -Inline station (a local
bus). It is not possible to operate a mixture of devices with different transmission
speeds.

Since the SafetyBridge Technology V3 modules of an island can be located in different
-Inline stations, it may be the case that different transmission speeds (500 kbaud/2
Mbaud) are set for the modules.

This completes step 3 "installing the SafetyBridge modules”. You have now integrated a SafetyBridge Technology V3
system into an existing system in three steps.

3.5 Overall safety validation

Perform an overall safety validation before you start up your system.



Cross Communication beetwen 2 or more islands

In the new SBT version V3, the islands can communicate with each other. The cross communica-
tion is a master-slave model. One or more islands react as a slave for another master island.

Each island has the data-structure udtSBT. The function block SBT_V3_CrossComm works with an
array of this data-structure as an in-/output variable (arr_udtSBT), where each udtSBT of an island
is a part of this array; and that is how the cross communication happens.

In case the island is in another PLC, another function block is needed
(SBT_V3_DatakExch_V1 00). The function block is responsible for data exchange between the
master and the slave island

For more details about the cross communication, please refer to the LPSDO 8 V3 User manual,
chapter A 2.4.

The CrossComm DFB is as follow :

.SEIT '3 Crnéanmm

SET_W3_CrossCo. ..

EM EMNO |—

2—iMoDflslands

arr_udt_SBTlarr_udt... — arr_udt. |—arr_udt_SET

Arr_udt_SBT is an array of udt_SBT (the structure used to link every DFB of the same island).
In the above example, only 2 islands are communicating together (Island 1 and Island 2).

So, the length of the arr_udt_sbt must be adjusted to at least ‘2 :

'Ea VU structurelle Wariables Types DDT ‘ Blocs fonction | Types DFB |
Filtre:
=3, Types données dérivés j T | %, Mom =] [*
) SBT_W3_Ack_Buff
] SBT_V3_ARR_AB Mom < | Type + | Commertairs
[ SET_V3_ARR_AB_D +--[] SBT W3 ARF_I_1_32 ARRAY[..31]0F INT
] SBT_V¥3_ARR_DI_1_17 +- [ 3BT V3 ARR_|_1_4 ARRAY1.4] OF INT
[l SBT_V3_ARR_DW_0_175 +-[] SBT_V3 ARFR_I 15 ARRAY[..B] OF INT
[ SET_V3_ARR_I_0_23 +- [ $BT_V3 ARF_LE ARRAY[0.200] OF WORD
[ SBT3 ARR_I D 3 +- 1 $BT_Y3_ARR_LE_O ARRAY[D.200] OF WORD
[ SBT3 ARR_I_1_16 +- 1 $BT_V3_ARR_PH ARRAY[1..20] OF WORD
[ SBT3 ARR_I_1_17 +- [ $BT_V3_ARR_PH_O ARRAY[1..20] OF WORD
[l SBT W3 _ARR_I_1_31 +-[1 SBT_V3_ARF_PosTable ARRAY[1..B] OF SBT_V3_ARR_I_1_85
[ SBT_¥3 ARR_I1 32 +- [ SE’T_V3_AF|F|_UDT_Easy ARRAY[1.3]OF SBT_V3 »_UDT_Easy 31 iz changeable, according to the number of islands (modified here at 3]
[ SBT_Y¥3_ARR_I1 4 + a0 B iF_LUDT _SET ARRAY[1.2] OF SET_%¥3_UDT_SET 31 is changable, aceording to the number of islands (maodified here at 2]
[] SBT M3_ARR_I 1S +- [ $BT_V3_ARR_US_1_16 ARRAY[1.16] OF LIMNT
[l SBT_V3_ARR_LE +- [ $BT_V3_ARR_W_0_18 ARRAY[D.16] OF WORD
[l SBT W3 ARR_LEO +- [ $BT_V3_ARR_W_0_17 ARRAY[D.17] OF WORD
[ SBT_V3_ARR_PH +-[1 SBT_W3_ARR_wW_0_175 ARRAY[D.175] OF WORD
[ SBT_V3_ARR_PH_D +- [ SBT_W3_ARR_w_0_23 ARRAY[D.23] OF WORD
[ SBT_V3_ARR_PosTable +-[1 SBT_W3_ARR_w_0_3 ARRAY[D..3] OF WORD
[ SBT_V3_ARR_UDT_Easy +-[1 SBT_W3_ARR_wW_05 ARRAY[D.5] OF WORD
E|v SBT_M3_ARR_UDT_SET +- [ SBT_W3_ARR_w_0_63 ARRAY[D.E3]OF WORD
[ SBT_V3_ARR_US_1_16 +-[1 SBT_W3_ARR_w_0_7 ARRAY[D..7] OF WORD

This DFB must be inserted only once in the PLC controlling the LPSDO V3.




If the cross communication must be handled between 2 islands wich are not on the same PLC, the DFB
SBT_V3_DataExchange must be used and configured on each PLC.

If Islandlon PLC1 is the master of Island 2 on PLC2, the application in PLCL1 is as follow :

iSlaveNr : 2 : Number of the slave island (destination)

SBT 3 DataExch

SBT W3 DataExc...

EM ENO |~
HiSlavel... arr_w(... [—arrfPLC1taPLC2

arPLCZtoPLC1—farr_winBuff

arr_udt SBT[1HudtSBET udtSBET|—arr_udt SBT[1]

And the application in PLC2 is as follow :

iSlaveNr : 0 : The exchanged buffers are handled by the master (on the other PLC)

SBT V3 _DataExch_0

SBT W3 DataExc...

EM ENO |—
HiSlavel... arr_w(.. [—arfPLC2taPLCA

artPLCTtoPLCZ2[arr_winBuff

arr_udt_SBT[1H[udtSET udtSBT|—arr_udt_SBT[1]




3 Using the “Easy” quickstart

An “easy to handle” example has also been inserted in the Quickstart package. This easy example includes complex
structure and sections. The goal is to simplify the understanding and the typing of an LPSDO V3 application in an M340
application. Nevertheless, it uses more memory space than the simple SBT_V3_quickstart.

This example is easier to use because nearly no typing is necessary. Only adapt and delete some elements, regarding
your own configuration.

This example uses 2 main structures. These structures will be indexed by an island N°.

These structures are :

SBT_V3_X_UDT_Easy and SBT_V3_UDT_SBT.

These structures will not be used directly, but they will be included in an array of elements :
SBT_V3_ARR_UDT_Easy : ARRAY[1..x] OF SBT_V3_X_UDT_Easy

SBT_V3_ARR_UDT_SBT : ARRAYJ[1..x] OF SBT_V3_UDT_SBT

‘X" will have to be modified to create the adapted number of elements necessary to the application :
1:1lisland, 2: 2 islands, 16 : 16 islands

The name of the variables are :

Arr_udt_easy and arr_udt_sbt.

Each of these variables will be used in the application with an index :
Arr_udt_easy[1] and arr_udt_sbt[1] for island 1

Arr_udt_easy[2] and arr_udt_sbt[2] for island 2, etc...............

The most important structure, wich will be used in the whole application, will be “arr_udt_easy” :

Name Type Usage
I0s are correctly refreshed by the (MTCP, for
xActivate BOOL example) Master
xAckOp BOOL Operator Acknowledgement
XxAckLPSDO BOOL Error acknowledgment in case of LPSDO error
arrAckDev ARRAY[1..16] OF BOOL Error acknowledgment in case of Device error
xAppAck,X0 a xAppAck.X31 in safeconf : Un-
dwAppAck DWORD Safe data PLC -> SBT
arrWoutput SBT_V3_ARR_W_0_16 Enable output Enable for each xLPSDO
xReady BOOL Operate FB : Ready
xSBTlogicRunning BOOL Operate FB : Logic running in the SBT
Operate FB : percent of the Safeconf applica-
iDownloaded INT tion downloaded in the LPSDO
xError BOOL Operate FB : Error
wDiagCode WORD Operate FB : Diag code

wAddDiagCode WORD Operate FB : Additive diag code



XPUR

xCommOK

wCommStatus

xDevError

xOpAckReq
XResetRequest
xSafetyDemand

dwAppDiag
arr_wFeedBackData

arr_wlnData

arrSBTOnNICntrIBuf

arrSBTOnNIValBuf
wDiagCodelLPSDO
arr_wDiagCodeDev

udtProjHead
udtSBTHead
arr_uiTransTimeDev
arr_uiMaxTransTimeDev

udt_Buff
ilslandNo

xAcceptDiffLogic

BOOL

BOOL

WORD

BOOL

BOOL
BOOL
BOOL

DWORD
SBT_V3_ARR_W_0_16

SBT_V3_ARR_W_0_16

SBT_V3_ARR_DW_0_175

SBT_V3_ARR_W_0_175
WORD
ARRAY[1..16] OF WORD

SBT_V3 _UDT_ProjectHeader
SBT_V3_UDT_ProjectHeader
ARRAY[1..16] OF UINT
ARRAY[1..16] OF UINT

SBT_V3_UDT_Buff
INT

BOOL

Operate FB : Power Up request : the LPSDO
must be powered OFF/ON

Operate FB : Communication with the LPSDO is
correct

Operate FB : each bit of this word shows if the
communication with the corresponding device
works fine (bit 1 = Device 1)

Operate FB : at least one device is in error. See
Diag code for each device

Operate FB : Operator acknowledgment is
requested

Operate FB : reset of the PLC is requested
Operate FB : Safety FB are used in the LPSDO
Operate FB : xAppDiag.X0 a xAppdiag.X31in
safeconf : UnSafe data SBT-> PLC

Operate FB : Status of each output of the
xPSDOx devices

Operate FB : Status of each input of the PSDI
devices

Variable for ONLINE mode with SAFECONF.
The Variable must be named exactly as it is
(i.e. arrSBTONICntrIBuf). The variable must be
VAR_GLOBAL with PDD option checked (see
help-document)

Variable for ONLINE mode with SAFECONF.
The Variable must be named exactly as it is
(i.e. arrSBTOnNlValBuf). The variable must be
VAR_GLOBAL with PDD option checked (see
help document)

DiagCode FB : DiagCode of the LPSDO
DiagCode FB : diag code for each device
Project Header of the Safeconf project (coming
from SafeConf Export)

Project Header in the LPSDO

Time transmission for each device

Max Transmission time for each device
Buffers of the LPSDO and devices (process
datas)

Island N° of the LPSDO

Acceptance of the different logic detected

beetween Project and LPSDO : enable down-
load to the LPSDO



xDiffLogicDetected

BOOL

difefrence beetween the aplication in the
LPSDO and the one exported by Safeconf

strProjFileName

STRING

Name of the BIN file created by Safeconf

udtProjTimeStamp

SBT_V3_X_udtTimeStamp

Time and Date of the application in the project
(FB created by Safeconf)

udtSBTTimeStamp

SBT_V3_X_udtTimeStamp

Time and Date of the application in the LPSDO

udtAppAck

SBT_V3_X_udtAppBits

dwAppAck separated in 2 words for bits dis-
play

udtAppDiag

SBT_V3_X_udtAppBits

dwAppDiag separated in 2 words for bits dis-
play

udtSwitchPos

SBT_V3_X_udtSwitchPos

Position of the Dip Switches

xAckGeneral

BOOL

General acknowledge (for test purpose only)

wTypDev

SBT_V3_ARR_W_0_17

Type of each device

This structure will be used for each Island, associated to the udt_SBT_V3 structure.
The udt_SBT_V3 is the link between all the DFBs controlling the LPSDO.

The udt_Easy structure is the data wich is used to display all necessary information

LPSDO.

In this page, the variables are accessed via their name.

formation about Island

Data Exch. SBT PLC Postion switches :

¥ Réscau EfS ok

Device Type 1640090
Diay code
Tdd Diay code

(PLC -> SBT) : awdpplck

1640020

Infos bloc Operate

Error on OPERATE DFB

1648000
1640000

o ] o o o ol ol ol o s o o ]

(SBT —> PLC) : dwlppDiag

rrrrrrrrrrrrrrrrErrrrrrrrrrrrrrr

rErrrrECErrrrrrEr
rrrrreerrrrrrr-

Project information

Difference beetween Project and LPSDO

Project LPSDO
Description 1 1
Hame: I1 I1
Version 1 1
16HE2ZET_1FID 16HEZET_IF4D
16#0561 E4TE 1640561 E47E
Header CRC  16#3DD1 0D04 16H3DD1_0D04
Time stamp  16#528C_7956 16H528C_7956
2071172013 08:56:54 | 20/11/2013 08:56:51

Project => LPSDO

Dovmload status

Logic CRC
Radr. CRC

Infos diverses

¥ Operate OK

¥ Island Communication OK

v Safeconf Logic Running

Safety condition missing

Error on Operate DFB

Request for Power OFF/ON

Request operator Acknowledge

Reset request of Safety Bloc

Device Error
Devices communication status

FrErrrrrprrrrrreer

status outputs

enable outputs

LR 1 Postion switches d6#0021
Diag code 1640018 Device Type 1640010

TCY (ms) 33134 4 0

iiiiiiii i

Device 2

status inputs
status outputs
enable outputs

Postion switches d6#0040
Diay code 1648000 Device Type 1640080
TCY {ms} 40184 s 0
FEEEEEEE E T
o o o

o s o s

Device 3

status inputs
status outputs
enable outputs

Postion switches A64#0000
Diag code 16#0000 Device Type 16#0000
TCY (ms) o s 0
o o
FEEFrFFEEFErrErrrrr

o s o s

Device 4

status inputs
status outputs
cnable outputs
Postion switches d6#0000
Diay code 1640000 vice Type 1640000
TCY (=) o/ 0
FEEEEEEE E T
FrErrrrErErrrrrrr
FrrErrrrrErrrrrrrr

Device 5

status inputs
status outputs
enable outputs

Postion switches :16{0000
Diag code 16#0000 Device Type 16H0000
TCY (ms) o I o
FEEEEEEE E T
o o o

o s o s

Device 6

status inputs
status outputs
enable outputs

Postion switches :16H0000

Diag code 1680000 Derice Type 16#0000
TCY (m=) o i 00

o o o ol il ol

ol ol ol o o o o i o

1ol ol ol ol v ol o

Device 7

status inputs
status outputs
enable outputs

Postion switches #0000
Diag code 1680000 D TR0 00D

TCY (ms) ] s 0
o o o
ol ol ol o ] o o o o
o o o o ] o o o ]

Device §

status inputs
status outputs
enable outputs

Postion switches d6H0000
Diay code 1680000 Device Type 1640000

TCY (ms) ] s 0
o o o
ol ol ol o ] o o o o
o o o o ] o o o ]

status inputs
status outputs
enable outputs

on the Screen dedicated to the

—— Postion switches 16#0000

Diag code 1640000 Device Type 16#0000
TCY (ms} ] i 0
FEEEEEEE T
ol s s
ol s

Device 10

status inputs
status outputs
enable outputs

Postion switches d6#0000
Piag code 1640000 Device Type 16#0000
TCY {ms) o i 0
FEEEEEEE T
ol s s
ol s

Device 11

status inputs
status outputs
enable outputs

Postion switches 16#0000
Diag code 16H0000 Derice Type 1640000

TCY (ms) [} A |

iiiiiiii rrrrrrr

Dewice 12

status inputs
status outputs

enable outputs

Postion switches 160000
Diag code 1640000 evice Type 1640000

TCY {(ms) [} P |

iiiiiiii rrrrrrr

Device 13

status inputs
status outputs
enable outputs

Postion switches d6#0000
Diag code 16H0000 Device Type 16H0000

TCY (ms) [} P |

iiiiiiii rrrrrrr

Device 14

status inputs
status outputs
enable outputs

Postion switches DA6§0000
Diag code 1640000 Device TYPE 1640000

TCY {ms} ] i 0

iiiiiiii rrrrrrr

Device 15

status inputs
status outputs
enable outputs

Postion switches d6H0000
Diag code 1640000 Device Type 1640000
TCY (ms) [3 i 0
FEEEEEEE T
ol o o o
ol s o o o

Device 16

status inputs
status outputs
enable outputs

Postion switches 1680000
Diag code 1640000 Device Type 1640000
TCY (ms) [ i 0

[ o o o o
ol s s
ol s

status inputs
status outputs
enable outputs




When a screen is exported, an ascii file named “screenname.XCR” is created. If you open this ascii file with a simple text
editor, you can see, for example :

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>

<SCRExchangeFile>

<fileHeader company="Schneider Automation" product="Unity Pro XL V7.0 - 120823C" dateTime="date_and_time#2013-12-6-9:40:49" content="Fichier source écrans d'exploitation"
DTDVersion="41"></fileHeader>

<contentHeader name="Projet" version="0.0.115" dateTime="date_and_time#2013-12-6-8:58:59"></contentHeader>
<lOScreen version="V1.0">

<screen name="Visu llot 1 PLC1" screenX="1280" screenY="1024" BKColor="12632256" valScreen="0" location="" creationDate="28/11/2011 - 09:37:12" modificationDate="03/12/2013
- 12:02:53" custominfos="" isPattern="0" valPattern="0">

<object objectID="2" description="(703,17,1006,377),3"></object>
<object objectlD="11" description="(703,17,1006,377),(0,1,8421504),(10,0,8421504)"></object>
<object objectlD="10" description="(704,376,1006,376),(0,1,16777215),4"></object>
<object objectlD="10" description="(1005,18,1005,376),(0,1,16777215),3"></object>
<object objectlD="2" description="(102,8,341,502),3"></object>
<object objectlD="11" description="(102,8,341,502),(0,1,8421504),(10,0,8421504)"></object>
<object objectlD="10" description="(103,501,341,501),(0,1,16777215),4"></object>
<object objectlD="10" description="(340,10,340,501),(0,1,16777215),3"></object>
<object objectlD="18" description="(223,479,239,494),(-1,0,0,0),||">
<varPilot name="arr_Udt_Easy[1].udtappack.wword0.0" typeName="BOOL" description="Pilot:|0|1|"></varPilot>
</object>
<object objectlD="18" description="(223,464,239,479),(-1,0,0,0),||">
<varPilot name="arr_Udt_Easy[1].udtappack.wword0.1" typeName="BOOL" description="Pilot:|0|1|"></varPilot>
</object>
<object objectlD="18" description="(223,449,239,464),(-1,0,0,0),||">
<varPilot name="arr_Udt_Easy[1].udtappack.wword0.2" typeName="BOOL" description="Pilot:|0|1|"></varPilot>

</object>

In this file, we can see the only variable wich is used in this screen is arr_udt_Easy[x].

Is several island must be controlled by the same PLC, and if several screens must be also created, it will just be
necessary to replace the index number [X] and the correct information about the defined island will be displayed.

Of course, after the index has been modified by the text editor, it will be necessary to import the screen back to the Unity
application.

For the correct use of this structure, some parameters have to be adapted according to the application.



The quickstart example includes a section, wich is called SBT_Easy.
This section is divided in several parts :

Part1:

arr_Udt_Easy[1].xAckOp := arr_Udt_Easy[1].xAckGeneral;
arr_Udt_Easy[1].xAckLPSDO := arr_Udt_Easy[1].xAckGeneral;
arr_Udt_Easy[1].arrAckDev[1]:= arr_Udt_Easy[1].xAckGeneral;
arr_Udt_Easy[2].xAckOp := arr_Udt_Easy[2].xAckGeneral;
arr_Udt_Easy[2].xAckLPSDO := arr_Udt_Easy[2].xAckGeneral;

This part must be adapted to define the information of Acknowledgment for each reason and device of each island.

Part 2 :
(* Island 1 handling *)
arr_Udt_Easy_PLC1[1].xActivate := Diag_BK1.xBKOK and Diag_BK1.xRUN;(* Communication with BK1 OK, and local bus OK *)
arr_Udt_Easy[1].udt_Buff.xSwapBytes := True; (* Swap High and Low bytes in the process datas *)
arr_Udt_Easy[1].ilslandNo := 1; (* Island N° *)
(* IN buffers *)
arr_Udt_Easy[1].udt_Buff.arr_|_In_LPSDO := %mw1001:24;
arr_Udt_Easy[1].udt_Buff.arr_I|_In_Dev[1] := %mw1025:4;
(* Main part *)
SBT_V3_Easy_|1 (udt_SBT_Easy := arr_Udt_Easy[1],
udt_SBT_V3 := arr_udt_sbt[1]);
(* OUT buffers *)
%mw2001:24 := arr_Udt_Easy[1].udt_Buff.arr_|_Out_LPSDO;
%mw2025:4 := arr_Udt_Easy[1].udt_Buff.arr_|_Out_Dev[1] ;
(* Call of the safeconf application *)
SBT_V3_I1 (udtSBT := arr_udt_sbt[1],

xActivate := True);

This part includes :

- XActivate : conditions wich indicates that all process datas of the island (LPSDO + Devices) are correctly
refreshed. When using I0Scanning only, it is just necessary to control that each Modbus TCP contract is active.
The words %IW0.2.0.1 to %IW0.2.0.4 indicate in each of their bits that the dedicated contact (for example 1 to
4) is active and runs fine (%IW0.2.0.1.1 : true : Means that the first line (contract) of the I0Scanning is OK).

- xSwapByte : for Modbus TCP/M340, bytes must be swapped

- ilslandNo : the island N° must be the same as the one defined on the dip switches
- InBuffers : Add here all the Process datas areas of every device (as Input)

- Main part : Call of the SBT_V3 standard DFBs. (no adaption is necessary )

- OUT buffers : Add here all the process datas areas of every device (as output)

- Call of the safeconf application : Here the file created by safeconf must be inserted



Part 3 :
(* Creation of the CrossComm beetween islands controlled by the same PLC. Only one is necessary in the PLC¥)
SBT_V3_CrossComm_PLC1 (iNoOflslands := 2,
arr_udtSBT := arr_udt_sbt);
(* Data exchange with an LPSDO wich is not controlled by the same PLC. One DataExch DFB will be necessary in each PLC for each island communicating with an other one *)
(* In this example, Island 3 is the slave of Island 2 *)
SBT_V3_DataExch_PLC1_I23 (iSlavelsland := 3 (* 3 means the island N° of the (remote) slave Island *),
arr_wInBuff := arr_DataExch_|3tol2 (* Buffer created by the remote PLC by the DataExch DFB as the arr_wOutBuff*),
udtSBT := arr_udt_sbt[2], (* DataStructure of the Master Island *)

arr_wOutBuff => arr_DataExch_|2tol3 (* Buffer wich will be used by the remote PLC, as the arr_winBuff *));

This part is not necessary if no communication between several island is involved. You just have to delete it.
If cross communication between islands is necessary, adapt the island N° and the variables used here, and refer to the
SBT_V3_V1_00_001.pdf file for more details about the function blocs SBT_V3_CrossCom and SBT_V3_DataExch.

If several islands are controlled by the same PLC, with or without cross communication, part 2 must be repeated for each
island.

Of course, many information can be sent or retrieved with the LPSDO.

These information will be accessed via the structure dedicated to the island.

For example, as mentioned in the example Part 1, the acknowledgments bits can be accessed with the syntax :
arr_Udt_Easy[1].xAckOp, etc....

The enable Outputs : arr_Udt_Easy[1].arrWoutput[0] (for the LPSDO)

The outputs status : arr_Udt_Easy[0].arr_wFeedBackData[0] (for the LPSDO)

The inputs status : arr_Udt_Easy[1].arr_wInData (for the device 1)

The diagnostic information : arr_Udt_Easy[1].arr_wDiagCodeDeV[1] (of the device 1)

The goal of the ‘Easy’ concept is to make the use of the SBT devices easy, and the information useful for the PLC
application is found easyly. For example, 3 variables will have an interaction between the non safety application
(controlled by the PLC), and the safety application (controlled by the LPSDO). These variables are dwAppdiag,
dwAppAck, arr_wFeedBackData, arr_winData and arrWoutput.

These variables are part of the ‘easy’ structure and they will be available in the PLC application with the syntax :

(example) : arr_udt_easy[1].dwAppDiag, arr_udt_easy[1].dwAppAck, arr_udt_easy[1]. arr_wFeedBackData [x],
arr_udt_easy[1]. arr_wInData[x], arr_udt_easy[1].arrWoutput[x].

(Where [x] is the safety device number).

In the same way, many other variables are available, such as :

- the Device Acknowledgement : arr_udt_easy[1].arrAckDeV[x])

- the Device diag code : arr_udt_easy[1]. arr_wDiagCodeDeV[X])

- the maximum cycle time of the SBT island : arr_udt_easy[1]. arr_uiMaxTransTimeDeV|[X]

- the actual cycle time of the SBT island : arr_udt_easy[1] .arr_uiTransTimeDeVv[x]



Details for the Cross Comm between 2 Islands in 2 separated PLC.

Island 3 is the slave of Island 2.
Island 3 is on a different PLC.
Island 2 is controlled by PLC1
Island 3 is controlled by PLC2.

Code in PLC1:
(* Creation of the CrossComm beetween islands controlled by the same PLC. Only one is necessary in the PLC*)
SBT_V3_CrossComm_PLC1 (iNoOflslands := 2,

arr_udtSBT := arr_udt_sbt);

(* Data exchange with an LPSDO wich is not controlled by the same PLC. One DataExch DFB will be necessary in each PLC for each island communicating with an other one *)
(* In this example, Island 3 is the slave of Island 2 *)
SBT_V3_DataExch_PLC1_I23 (iSlavelsland := 3 (* 3 means the island N° of the (remote) slave Island *),

arr_wInBuff := arr_DataExch_|3tol2 (* Buffer created by the remote PLC by the DataExch DFB as the arr_wOutBuff*),

udtSBT := arr_udt_sbt[2], (* DataStructure of the Master Island *)

arr_wOutBuff => arr_DataExch_I2tol3 (* Buffer wich will be used by the remote PLC, as the arr_wInBuff *));

Code in PLC2 :

(* Creation of the CrossComm beetween islands controlled by the same PLC. Only one is necessary in the PLC*)
SBT_V3_CrossComm_PLC2 (iNoOflslands := 3,
arr_udtSBT := arr_udt_sbt_PLC2);

(* Data exchange with an LPSDO wich is not controlled by the same PLC. One DataExch DFB will be necessary in each PLC for each island communicating with an other one *)
(* In this example, Island 3 is the slave of Island 2 *)
SBT_V3_DataExch_PLC2_I32 (iSlavelsland := 0 (* 0 means that this DFB supports the slave device *),

arr_wlInBuff := arr_DataExch_|2tol3 (* Buffer created by the remote (Master) PLC by the DataExch DFB as the arr_wOutBuff *),

udtSBT := arr_udt_sbt_PLC2[2], (* DataStructure dedicated to the Master Island *)

arr_wOutBuff => arr_DataExch_I3tol2 (* Buffer wich will be used by the remote (Master) PLC, as the arr_wInBuff *));

In the quickstart example, the section SBT_Easy is the main section. The section SBT_Easy_PLC2 is an additive
section, wich simulates a second PLC controlling another LPSDO V3. Is a safety island is not controlled by another PLC,
this section must be deleted . It is present only as an example to illustrate the cross communication between PLCs.

e R @’ Programme

e {3, Taches
e @’ MAST
e {3, Sections
- [gT], SBT_Easy
wfD]  diagILETH
........ SBT_Easy PLCZ

-




Hardware example used with this quickstart
The IL ETH BK is configured as follow:

Station 1

IL ETH BK DI8 DO4 2TX-PAC

b

IB IL 24 LPSDO 8 V3-PAC (16 Satellites)

M1
S1.1

IB IL 24 PSDI 8-PAC (SafetyBridge)
IB IL 24 LPSDO 8 V3-PAC (16 Satellites)

IB IL 24 PWR IN/R/L-0.8A-PAC

IB IL 24 LPSDO 8 V3-PAC (16 Satellites)

IB IL 24 PSDI 8-PAC (SafetyBridge)

nannns

nngens

11

13

0,336 m

The first LPSDO and the first PSDI8 are for Island 1
The second LPSDO is for the Island 2
The third LPSDO and the second PSDI are for the isalnd 3.

This is just a constellation to illustrate the quickstart exemple.

The process datas of the IL ETH BK are mapped as follow :

[@ILETHBK DIB DO4 - x |
~

C' | [) 192.168.0.5/busconfhtm

e

e

mpnmnx IL ETH BK DI8 DO4 2TX-PAC Jast update: 15:01 54|
ICONTACT
% Bus Configuration
500 kBaud
Wodbus Process Data
L aE Number|  Symbol D Register Address
N out
1 General Instructions
1 Device Information . R —
1 Device Confiquration |
4 Inline station
: lodule with 4 digital outputs
£ Services 1 Wodule vith 4 digital 3081
Process Data Monitoring)| 2 E Module with 8 digital inputs. 8000 |
Remote Diagnostics :
Basc 3 E fﬂ“fg‘jm? 384 digital inputs 15041 5024|8082 8105
us
[ PCP Configuration 4 E fﬂ“fg‘jm? B4 digital inputs | a2 5028 3106...8109 11
| [ Home 5 E fﬂ“fg‘jm? 364 digital inputs 15029 50528110...8133] >
|
5 E y"“ddg‘jm: 364 digital inputs 503 5076(8134...8157]
7 E zﬂn“ddg‘jm: B4 digialinputs 5077 3080(3155...8161 13




OnLine monitoring with Safeconf >= 2.9

From the version 2.9 of safeconf, it is possible to make OnLine monitoring. That means it is possible to view status of
each variable in Safeconf, while the SBT application is running. For this, the whole PLC network used by the SBT must
be running properly.

Some settings must be adapted in Safeconf and the PLC application :

Settings in Unity.

The Unity example includes a section called SafeconfOnLine.

'SBT_V3_Modbus_Com

SBT_V3_Modbus_COM

This DFE permits the OnLine monitoring with Safeconf
Safeconf Wersion >= 2.9 is required.

(=) ENO—

ctivate

140

| ControlCodeStart

See the settings in
SafeConf 1500

The OnLine function needs 175 DWords and 175 YWords. The offsets

for icontrolCodeStart and iValueStart must be the same as configured

Pormww0:2000- in Safeconf

arrhlod... — arriod. f—

arrCntriBufferdlarrCon... — arrCon. . f—arrCntriBuffer

arrvalBuffer—larr/alu — arrvalu.. j—arrvalBuffer




For this DFB, the settings are quiet simple :
Adjust the value of iControlCodeStart and iValueStart to the same settings made in Safeconf (1400 and 1800)

Use 2 variables (arrCntrIBuffer and arrValBuffer), on the SBt_V3_Modbus_Com DFB and in the
SBT_V3_Operate DFB :

SBT_W3_Operate_I1

[SET_W3_Operate_..
N ENO[—
wActivate_I1—[xActivate ¥Ready[—
SET V3 artAckBuff 11 )
SET_V3_amAckBu... |, Iistandiin BT, JRunlogic 1
EN ENC|— rAcoeptDilLogic_11—{xAcce %DiffLo.. [—=DiffLogicDetected_I1
wAckOp—|xAckOp  arAckBufif¥3_arAckBuff |1 arAckBuffdarrAckBul iDownl..|—iDownloaded_I1
wACkLPSD.. —x&ckLPSDO . dWAPPACk_.H* dwAppack  xError|-xErrar_1
*ACkOp—eAckDev! arOutData_T—arr_wO. whiagC. . [—whiagcode_1
wAckOp—leackDes2 wAddDiageode[—wAddDiagCode_i1
—eAckDevd ¥PUR[—xPUR_I1
Al el Preed wararailA—x O OK 1
TrACEL RS AU S
—{[xAckDevs wCommStatus|—
—{pAckDeb #DevError—
—pAckDev? #OpAckReg[—x0pAckReg_I1
—pAckDevd wResetRequest|—
—pAckDevd wSafetyDemand|—
—pAckDev10 arr_wSBTdiagCodef—arr_SETDiagcode_|1
—[xAckDev1l dwAppDiag|—dwippDiag_I1
—|pAckDevt2 arr_wF eedbackData—arr_FeedBackData_|1
—{[xAckDev13 art_winData[—arrinData_l1
—pAckDev14 arr_udt_sbt_PLC1[1]{udtSBT udtSBT|—arr_udt_sbt_PLC[1]
—{[#AckDev15 arrCntriBuffer—anSBT... — anSBT..|—arCntriBufier
—{pAckDev1B arvalBuffer—larSBT... — anSBT . [—arvalBuffer




Settings in Safeconf.

Right clic on the LPSDO V3 in the hardware list of the safeconf application, and select “On Line configuration”

Configuration en ligne

Sélectionnez ‘&P standard & connecter

Cliguez sur Suivant pour configurer les paramétres de connesion.

Suivant Annuler

Select Generic Modbus/TCP Device.
Clic on “Next”

Configuration en ligne

Modbuz/TCP Connection Settings

IP Address: 192 168 0 .30
Show Expert Settingz
Précedent | Terminer | Annuler |

Type in the PLC adress (192.168.0.30), and clic “Show expert settings”.

Modbuz/TCP Connection Settings
IP Address: 192 168 0 .30

| Hide Expert Settings

Expert Settings

Fart: a0z

Control Code Register 1400 Values must be identical to the SBT_V3_Modbus_COM settings
Walue Register: 1800

Reset To Defaults |

Précédent Terrmirer Annuler |

Now, it is necessary to adjust and/or memorize the control Register offset, and the Value Register.
In this example, they are respectively set to 1400 and 1800.



The port N° has to be defined with 502, because the Schneider PLC (M340) Modbus TCP server is using this
one, wich is not modifiable

Clic “Terminate”.

The OnLine Configuration is finished in SafeConf.

If the communication beetween Safeconf and the SBT is correct, you will see an information lighted at the right
bottom of the screen :

s

93,0 Page 1, 0 |Projet: éditable |Commande: Session fermée (Commande: Connecté

Then, you can launch the OnLine visualisation, by the icon or the menu :

i Fichier Edfion gffichage Erojet | Commands securisée 2

‘o= &

; Eoite & outils g | Vodfieremotdepasse,.  PEeeeeeeeemeeeee————————————

=i [ropou msernecescrpon>

|FL afficher les valeurs enligne |
o ClipSafe Etat...
= —rr

Favaris

T 211
|~ Fonctions standard - Paramétres —&n == our mzai]
TE—— e
P
Blocs séeurisés Installer le paguet Device @oar]
Connecteur His] ETHi
I Signawrestemes

Lo[s] ETlo

g

: Editewr de materiel 1am

NOT

After some few seconds, the values will be displayed :



[E] SAFECONF 2.90 - 11

Eﬁichier Edition Affichage Projet Commande sécurisée 7

O =z d o o E oo £

i Bolte 4 outils ram

Favoris

' ClipSafe

—TE Ee 211 our m
Jn =
ETHi
0.200

Hils]
ETLo
La[s] .12

|

i Editeur de materiel

B e T

It is also possible to get some information about the SBT project:

With the menu “Command — status”, you will get this window :

Infos commande sécurisée E

— Projet
Commande sécunizée PC
Maom ; |'I1' Mo : |'I'|'
Date : 01/01/70 01:00 Date : 1012131513
CRC: TEBABATE CRC: TEBABATE
Utilisatewr: - nia- Utilizatewr :  ppmz01

-~ Commande sécunsée

Etat: Exécution Memoire occupes
Signaus forcés Hon L
Données: |
Eneurs : Aucune .
X Programme : |
Durée du cycle : 1000 ps
Temps d'exécution : Ops

-~ Commande sécunsée

Yergion de firmware ; -nda-




Problems with I0OScanning.

In some cases (according to the CPU type of the PLC, or the type of PLC, it is impossible to synchronize the
IOScanning and the application program. In such cases, the data constitency of the xPSDx devices can be
perturbated, and so, the safety communication fails.

To be able to use the SBT technology if such problem occurs, it is necessary to use an other method to access
to the devices process datas.

- For M340 and Premium, we need to use the Read_Var and Write_Var FBs. These FB permit to control each
Modbus request. By this way, it is now easy to refresh all outputs, all inputs and then to run the safety
application FB (operate, etc...)

- For the Quantum, Read_Var and Write_Var are not useable. Some other FBs are available for this PLC.

Example for M340 and Premium :

Write_Bk1 Write_ Bk
SBET_x_\WriteVar SET_x_‘Writevar
EM ENO Er EMO[—
"M{172.16.79. 20 stradress M{TT2 6. 75 21} Histradress
not xyvritedone—asvrite »Done ANTIEE: *Done|—
385 |diStartadress 3B qdiStartadress
44—liLength A-fiLengtn
%2001 4d—|arrData T ovvrite Fermw204 54 arrDataTovwrite
‘Read_Bki ' ’ Read_Bk2
SBT_X_Readvar SET_X_Readvar
EM ENOY EM ENO|—
‘M{172.16.79.20}'—|strAdress  arrRea. |-%mu1001:44 'M{172.16.79.21 ' |strAdress  arrRea. . |- %mw1045.4
Write_BkE xDone—[xRead xDone Read *Daong|—
1—|diStartadress 1 [diStartadress
44—l ength 4-lLength

In this example, some special FBs have been designed to read and write process datas.

SBT_X_WriteVar is a FB wich permits to write the process datas of the BKs. This FB allows the writing of the
SBT process datas, and also the standard process datas.

- strAdress : In this example, ‘M’ is the name of the network, and ‘172.16.79.20’ is the IP adress of one of the
BKs. This syntax is only useable with M340 (for Premium, an other syntax is necessary).

e R a Réseaus



- XWrite, xRead and xDone must be used to cascade the FBs, the one after the other. The FBs can either be
launched the one after the other, or several at the same time. This depends of the CPU capacities. (for
example, you can launch 5 FBs at the same time on a quantum, maybe more, depending on the CPU load)

- diStartAdress indicates the first adress of the registers of the BK we want to read or write
- iLength indicates the number of registers to read or write on the BK

- arrDataToWrite is the array of registers used in the PLC (Out)

- arrReadData is the array of registers used in the PLC (In)

- xRead or xWrite lanuches thes FB

- xDone indicates that the Read or Write was successful.

Architecture of the application :

L £5 Programme
= T a Téches

o £ mast
= £5 Sections
....... Write Vars
....... Read Yars
....... SET_Fasy
....... DiagILETH

In the Sections, we can find 3 parts :
- Write_Vars uses all the FBs to write process datas to the BKs
- Read_Vars uses all the FBs to read process datas from the BKs
- SBT_Easy controls the safety island communications
- DiagILETH includes the FB to read Diagnostic of each BK, and restart it in case of NetFail

To synchronise R/W and the Operate FB, a bit must be generated by the Read and Write FBs. This bit indicates that all
the Read and Write frames have been exchanged beetween the PLC and the BKs, so that the process datas can be
used by the operate FB.

This bit is generated by the last ‘Write’ FB, or the sum of all the Read and Write FBs (if several FBs are launched
together) :



There are 2 ways to sned the requests :

If FBs are cascaded : (low load charge of the network, but slow refresh of the 1/0s)

Read_Bk8

WM1T216.79.28)—

2ead_Bka xDone—|

4]

SBT_X_ReadVar

En EMO

‘Read_Bk10~

SBT_¥_Readvar

stradress  arRea. |

Read

- %mwl 0772

WH1T2.16.79.29Y

EM EMNO -

stradress  arRea..[-%mw1081:4

xDan

diStartAdress

iLength

documentation for more details)

‘Read_Bkg

W{17216.79 28 strAdress

Witite_BK10.xDone—

Read_lakz.ieoone

=
ErM

Read

diStarthdress

4—1\Length

SBT_¥_Readvar

.Readflaktt.xbune

EM

4—] iLength

If some FBs are launched together : (higher load of the network, but faster refresh of the 1/0s) The number of
simultaneous possible requests depends of the Ethernet coppler in the Schneider PLC. Plese refer to the dedicated

Fead

#Done[~xdAriteDone

diStartadress

‘Read_Bkio

arrRea.. [~ %mw1077:4

W{17216

xDone

Read_BkGxDone

SBT_¥_ReadVar

M EMNOR
78928} (stradress  anrRea.. |- %mw 081:4
Fead xDonef~

—{|[diStartAdress

4—1 iLength

‘Read_BKExDane

Read_Bk1 0xDondg

whirteDo..

The generated bit [xWriteDone |will be used in the ‘SBT_Easy’ part of the application.

If| xWriteDone [then

(* For each island. Must be adapted according to the application needs *)

(* Here for the demo, all acknowledmenents are common *)

arr_Udt_Easy_PLC1[1].xAckOp := arr_Udt_Easy_PLC1[1].xAckGeneral;

arr_Udt_Easy_PLC1[1].xAckLPSDO := arr_Udt_Easy_PLC1[1].xAckGeneral;

arr_Udt_Easy_PLC1[1].arrAckDev[1]:= arr_Udt_Easy_PLC1[1].xAckGeneral;

arr_Udt_Easy_PLC1[1].arrAckDev[2]:= arr_Udt_Easy_PLC1[1].xAckGeneral;

arr_Udt_Easy_PLC1[1].arrAckDev[3]:= arr_Udt_Easy_PLC1[1].xAckGeneral;

arr_Udt_Easy_PLC1[1].arrAckDev[4]:= arr_Udt_Easy_PLC1[1].xAckGeneral;

arr_Udt_Easy_PLC1[1].arrAckDev[5]:= arr_Udt_Easy_PLC1[1].xAckGeneral;

arr_Udt_Easy_PLC1[1].arrAckDev[6]:= arr_Udt_Easy_PLC1[1].xAckGeneral;

arr_Udt_Easy_PLC1[1].arrAckDev[7]:= arr_Udt_Easy_PLC1[1].xAckGeneral;

arr_Udt_Easy_PLC1[1].arrAckDev[8]:= arr_Udt_Easy_PLC1[1].xAckGeneral;

arr_Udt_Easy_PLC1[1].arrAckDev[9]:= arr_Udt_Easy_PLC1[1].xAckGeneral;

arr_Udt_Easy_PLC1[1].arrAckDev[10]:= arr_Udt_Easy_PLC1[1].xAckGeneral;

arr_Udt_Easy_PLC1[1].arrAckDev[11]:= arr_Udt_Easy_PLC1[1].xAckGeneral;

arr_Udt_Easy_PLC1[1].arrAckDev[12]:= arr_Udt_Easy_PLC1[1].xAckGeneral;

arr_Udt_Easy_PLC1[1].arrAckDev[13]:= arr_Udt_Easy_PLC1[1].xAckGeneral;

arr_Udt_Easy_PLC1[1].arrAckDev[14]:= arr_Udt_Easy_PLC1[1].xAckGeneral;

e




arr_Udt_Easy_PLC1[1].arrAckDev[15]:= arr_Udt_Easy_PLC1[1].xAckGeneral;

(* Island 1 handling *)
arr_Udt_Easy_PLC1[1].xActivate := (%IW0.1.0.1.0 and %IW0.1.0.1.1 and (%mw1501 = 16#00e0) and (* %iw0.1.0.x.y : 0 = Rack, 1 = Module, 0 = channel : if IOScanning is used*)

%IW0.1.0.1.2 and %IW0.1.0.1.3 and (%mw1505 = 16#00e0) and (* in this example, the card NOE 0110.2 *)

%IW0.1.0.1.4 and %IW0.1.0.1.5 and (%mw1509 = 16#00e0) and

%IW0.1.0.1.6 and %IW0.1.0.1.7 and (%mw1513 = 16#00e0) and
%IW0.1.0.1.8 and %IW0.1.0.1.9 and (%mw1517 = 16#00e0) and
%IW0.1.0.1.10 and %IW0.1.0.1.11 and (%mw1521 = 16#00e0) and
%IW0.1.0.1.12 and %IW0.1.0.1.13 and (%mw1525 = 16#00e0) and
%IW0.1.0.1.14 and %IW0.1.0.1.15 and (%mw1529 = 16#00e0) and

%IW0.1.0.2.0 and %IW0.1.0.2.1 and (%mw1533 = 16#00e0) and

%IW0.1.0.2.2 and %IW0.1.0.2.3 and (%mw1537 = 16#00e0));
arr_Udt_Easy_PLC1[1].udt_Buff.xSwapBytes := True; (* Swap High and Low bytes in the process datas *)

arr_Udt_Easy_PLC1[1].ilslandNo := 1; (* Island N° *)



(* IN buffers *)
arr_Udt_Easy_PLC1

arr_Udt_Easy_PLC1[1].udt_Buff.arr_|_In_Dev[1] := %mw1025:4;

arr_Udt_Easy_PLC1[1].udt_Buff.arr_|_In_Dev[2] := %mw1029:4;

arr_Udt_Easy_PLC1[1].udt_Buff.arr_|_In_Dev[3] := %mw1033:4;

arr_Udt_Easy_PLC1[1].udt_Buff.arr_|_In_Dev[4] := %mw1037:4;

arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_In_Dev[5] := %mw1041:4;

arr_Udt_Easy_PLC1[1].udt_Buff.arr_|_In_Dev[6] := %mw1045:4;

arr_Udt_Easy_PLC1[1].udt_Buff.arr_|_In_Dev[7] := %mw1049:4;

1= %mw1053:4;

arr_Udt_Easy_PLC1[1].udt_Buff.arr_|_In_Dev[8

arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_In_Dev[9] := %mw1057:4;
arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_In_Dev[10] := %mw1061:4;
arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_In_Dev[11] := %mw1065:4;
arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_In_Dev[12] := %mw1069:4;
arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_In_Dev[13] := %mw1073:4;

arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_In_Dev[14] := %mw1077:4;

arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_In_Dev[15] := %mw1081:4;

1].udt_Buff.arr_|_In_LPSDO := %mw1001:24;

(* Main part *)

SBT_V3_Easy_I1 (udt_SBT_Easy := arr_Udt_Easy_PLC1[1],

udt_SBT_V3 := arr_udt_sbt_PLC1[1],
arrSBTONICntriBuf := arrSBTONICntriBuf ,

arrSBTONIValBuf := arrSBTOnIValBuf);

(* OUT buffers *)

%mw2001:24 :=
arr_Udt_Easy_PLC1[1].udt_Buff.arr_|_Out_LPSDO;

%mw2025:4 := arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_Out_Dev[1] ;
%mw2029:4 := arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_Out_Dev[2] ;
%mw2033:4 := arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_Out_Dev[3] ;
%mw2037:4 := arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_Out_Dev[4] ;
%mw2041:4 := arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_Out_Dev[5] ;
%mw2045:4 := arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_Out_Dev[6] ;
%mw2049:4 := arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_Out_Dev[7] ;
%mw2053:4 := arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_Out_Dev[8] ;
%mw2057:4 := arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_Out_Dev[9] ;
%mw2061:4 := arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_Out_Dev[10] ;
%mw2065:4 := arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_Out_Dev[11] ;
%mw2069:4 := arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_Out_Dev[12] ;
%mw2073:4 := arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_Out_Dev[13] ;
%mw2077:4 := arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_Out_Dev[14] ;

%mw2081:4 := arr_Udt_Easy_PLC1[1].udt_Buff.arr_I_Out_Dev[15] ;

(* Call of the safeconf application *)
SBTV3_Modbus (udtSBT := arr_udt_sbt_PLC1[1],
xActivate := True);

end_if;

The (* IN buffers *) part makes the link beetween the process datas read by the SBT_X_ReadVar and the variables used

by the Operate FB.

The (* OUT buffers *) part makes the link beetwen the variables used by the Operate FB and the process datas written

by the SBT_X_WriteVar.

The (*Island 1 handling *) part controls the activation of the mainFB ‘Operate’. This FB will have to be run only is the
whole constellation of Modbus TCP BKs is active and runs OK. This is the reason why each status bit of the IOScanning
contracts is controlled (to be sure that each BK is available and active), and if the local bus of the BKs is running
correctly (Value EO means RDY + ACT + RUN).




In the Quickstart package, you will find 2 applications using this constellation :
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In this constellation, we can see 10 BKs, using 15 SBT devices. The LPSDO V3 is located just behind the BK
172.16.79.20.

Sbt v3 easy 10 bks M340 (Unity XL) : each BK is read and writen the one after the other. This makes the cpu
load very low, but the SBT cycle time is about 800 ms.

Sbt v3 easy 10 bks Fast M340 (Unity XL) : a set of 5 BKs is read and writen at the same time. This makes the
cpu load a little bit higher, but the SBT cycle time is about 280 ms.



For the control and the diagnostic of each BK, the FB called Diag_ILETH_BK_DI8 D04 must still be used.

This FB needs to access to the registers 7996:4 and 2006. These registers can be accessed via the IOScanning with no
problem (with 2 separated contracts), or with Read_Var and Write_Var.
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1 172167320 .. | 255 Index x| 1500 1000 wMWISa0  Ta36 4 TAaintien dela vale ¥ | xMW2500 0 i Diag Reg B 1
7 | 179167320 o Indes hd il 1000 HMWIG04 0 0 IMaintien de la vale » | <MW2500 2005 1 Command register BK 1
3 | Feierazt M Indes a0 1000 HMWIS04 7336 4 Maintien de la vale » | <Mw2501 0 1} Diag Reg BE 2
T | 726zl _ 255 Indes x| ts0n 1000 HMWIS0E 0 o Maintien de la vale w | <RW2501 - 2006 1 Command register B 2
5 | F2ieraz2 _ 255 Indes x| 100 1000 HMWIS0S 7996 4 Maintien de la vale v | WMW2502 0 [} Diag Req BE 3
% | F2ieraz2 _ 255 Indes ad 200 1000 HMWIERZ 0 o Maintien de la vale w | <MW2B02 2008 1 Command register BK 2
7| 726323 _ 255 Indes ad 100 1000 HMWIBIZ 7996 4 Maintien de la vale » | #MW2E03 0 [} Diag Reg BK 4

¥ | wewrea ME Index | 1500 1000 MMWISE 0 a Maintien dela vale v | 2MW2503 2006 1 Command register BK 4
9| wewraas MES Index | 1500 1000 MMWISE 7996 4 Maintien dela vale » | 2MW2504 0 0 Diag Reg BK.5

0 72167924 ME Index | 1500 1000 MMwiE20 0 i} Maintien dela vale w | HMW2504 2005 1 Command register BK &
n 172167225 M Index z 1500 1000 wMWiGZ0  Ta36 4 Maintien dela ua\ez #MWZ505 0 0 Diag Req BK &

1z | 12167325 M E Indet a0 1000 HMWIG2E 0 a IMaintien de la vale ¥ | <IMW2505 - 2006 1 Command register BK &
13 | F2I67aze M Indes x|t 1000 HMW1524 7396 4 Maintien de la vale » | <MW2508 0 1} Diag Reg BE T

4| F2I67aze _ 255 Indes x| 10 1000 HMWIGZE 0 0 IMaintien de la vale ¥ | <MW2508 2005 1 Command register BK 7
15| F2i6.ra27 _ 255 Indes x| 100 1000 HMWI528 7996 4 Maintien de la vale ¥ | WMW2507 0 [} Diag Req BE 8

6 | F2i6.ra27 _ 255 Indes x| ts0n 1000 HMWIE3Z 0 o Maintien de la vale » | WIMW2E07 2006 1 Command register BE &
17 | F2iera2e _ 255 Indes ad 100 1000 HMWIBZZ 7996 4 Maintien de la vale » | #MW2E03 0 [} Diag Reg BK 9

8 | F2iera2e _ 255 Indes ad 200 1000 HMWIBIE 0 o Maintien de la vale w | #MW2B03 2008 1 Command register BK 3
19| weraas MES Index | 1500 1000 SMWISIE 7996 4 Maintien dela vale » | 2MW2508 0 0 Diag Reg BK. 10

20 17216.79.29 ME Index | 1500 1000 MMW1E0 0 a Maintien dela vale v | 2MW2509 2006 1 Command register BK 10
21 hd hd

It is also necessary to run the ‘Operate’ FB only if the whole constellation of devices is correctly accessed via Modbus
TCP. To insure a such behaviour, the ‘Operate’ FB will have to be run only if the IOScanning (if used) contracts are OK
(%IW0.2.0.1.x) and if the BKs are running correctly.

The code to get diagnostic and control each BK in case of Netfalil, for example, is given as an example in ST language :

Diag_IL_ETH_BK_DI8_DO4_BK1 (xAutoQuit := True,
tScantime := t#5s,
XPP := False,
arrDiagRegisters := %mw1500:4,
iCdeRegister => %mw2500);
Diag_IL_ETH_BK_DI8_DO4_BK2(xAutoQuit := True,
tScantime := t#5s,
xPP := False,
arrDiagRegisters := %mw1504:4,
iCdeRegister => %mw2501);
Diag_IL_ETH_BK_DI8_DO4_BK3(xAutoQuit := True,
tScantime := t#5s,
xPP := False,
arrDiagRegisters := %mw1508:4,
iCdeRegister => %mw2502);
Diag_IL_ETH_BK_DI8_DO4_BK4(xAutoQuit := True,
tScantime := t#5s,
xPP := False,
arrDiagRegisters := %mw1512:4,
iCdeRegister => %mw2503);
Diag_IL_ETH_BK_DI8_DO4_BKS5(xAutoQuit := True,
tScantime := t#5s,
xPP := False,
arrDiagRegisters := %mw1516:4,
iCdeRegister => %mw2504);

Diag_IL_ETH_BK_DI8_DO4_BK6(xAutoQuit := True,
tScantime := t#5s,
XxPP := False,
arrDiagRegisters := %mw1520:4,
iCdeRegister => %mw2505);
Diag_IL_ETH_BK_DI8_DO4_BK7(xAutoQuit := True,
tScantime := t#5s,
xPP := False,
arrDiagRegisters := %mw1524:4,
iCdeRegister => %mw2506);
Diag_IL_ETH_BK_DI8_DO4_BK8(xAutoQuit := True,
tScantime := t#5s,
xPP := False,
arrDiagRegisters := %mw1528:4,
iCdeRegister => %mw2507);
Diag_IL_ETH_BK_DI8_DO4_BK9(xAutoQuit := True,
tScantime := t#5s,
xPP := False,
arrDiagRegisters := %mw1532:4,
iCdeRegister => %mw2508);
Diag_IL_ETH_BK_DI8_DO4_BK10(xAutoQuit := True,
tScantime := t#5s,
xPP := False,
arrDiagRegisters := %mw1536:4,
iCdeRegister => %mw2509);




Difference between M340 and Premium.

The FB SBT_X_ReadVar and SBT_X_Write_Var use a ‘standard’ FB available in Unity, wich is called ‘ADDM'. This FB
creates the address to use by READ_Var and Write_Var. For the M340, the input parameter of this FB is quiet easy to
create and understand.

‘M{172.16.79.20} means : use the communication card called M and the Modbus TCP serveris @ 172.16.79.20

For a Premium, the ADDM FB is not available. The Premium needs the FB called ADDR. The syntax of the adress used
by ADDR is a little bit different from the one used by ADDM. If you want to use the SBT V3 technology with a Premium
using Modbus TCP (with IL ETH BK...), you will need the example dedicated to the Premium. In this example, 2 FBs are
modified and specially designed for the premium (SBT_X_ReadVarPremium and SBT_X_WriteVarPremium).

You will need to configure the “messagerie” parameters to access to the IL ETH BK with an xWay adress.

In the example below, you can see that 2 stations are configured, with IP adresses 192.168.0.5 and
192.168.0.6. The XWay adresses 1.102 and 1.103 will be used in the application to access to the process datas
of the SBT devices.
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In this example, you can see that the XWay adresses configured in the network parameters, are used also as
the strAdress parameter in the SBt_X_WriteVarPremium and SBT_X_ReadVarPremium.

The application example for Premium uses a simpler constellation (BK1 with LPSDO + PSDOR, and BK2 with
PSDI8). The name of this application is SBT_V3_Premium.

The example SBT_V3_Easy_Premium is dedicated to the Premium. You can also use it to understand the way the Modbus TCP BKs are refreshed with Read_Var and Write_Var.



