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Preface

This document is intended as an introduction to Saia PCD® programmable
controllers, rather than as a detailed commissioning manual. It therefore concentrates
on the essential points for users who wish to acquire practical expertise quickly. For
more comprehensive information, please refer to the help supplied by the
programming tool itself, or to the detailed manuals that will be found on
https://www.sbc-support.com

To ensure ideal conditions for your training, we advise you to obtain the following
programs, documentation and material:

= CD Saia PG5 version 2.3

. 1 x PCD2.M5540 * controller

. 1 x PCD2.E110 module with 8 digital inputs
. 1 x PCD2.A400 module with 8 digital outputs
. 1 x USB cable

Please also note that all the English names of menus, instructions, options and
buttons present in the PG5 program are reproduced in italics in this manual.

We wish you every success with your training and with future projects involving Saia
PCD® products.

Your partner Saia-Burgess Controls AG.

1an other PCD may also be suitable
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1 PCD - Quick-start

1.1 Introduction

As your first point of contact with Saia PCD® equipment, we propose a direct
approach: tackling the production of a small real-life application. Even without any
experience of Saia PCD products, this is easy to do. Everything is set out in detail in
this quick-start chapter.

This example shows how to commission a PCD2.M5540. Programming and testing
using the Saia PG5® programming tools.

Subsequent chapters in this document repeat in more detail the contents of this

quick-start chapter, and provide much more information such as descriptions of
available symbols, program structures and instruction list programming.
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1.2 Preparing the hardware
1.21 Example: Stairway lighting

The commissioning of a Saia PCD® is illustrated using stairway lighting as an
example. The building has a ground floor and three upper storeys. Each level has a
push-button for switching the lights on. By briefly pressing any of these buttons, all 4
lights in the stairway will be switched on for a period of 5 minutes.

The push-buttons are connected to the 4 inputs of the PCD: 10, 11, 12 and 13.

The 4 lights are switched on/off via a relay. The relay is controlled via a single output
(032) on the PCD.

1.2.2 Connection diagram of PCD2.M5540
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1.2.3 PCD2.M5540 assembly

1.

Insert the supplied 3.0 V lithium battery.

2. Plug a PCD2.E110 module into socket 1 (addresses 0 to 15).

3. Push the module towards the middle of the device until the end stop and
engage latch. This provides 8 digital inputs for 24 VDC with addresses 10 to
I7. Only inputs 10 to 14 will be used.

4. Plug a PCD2.A400 module into socket 3 (addresses 32 to 47) as previously
described. This provides 8 digital outputs (032 to O39) for 24 VDC / 0.5A.
Only output O32 will be used.

1.24 Wiring

1. Connect the 24 VDC supply to screw terminals 20 (+) and 23 (=) .The
following supply voltages are allowed: 24 VDC +20% smoothed or 19 VAC
+15% full-wave rectified

2. The four inputs used are connected according to the hardware description of

the PCD2.E110 module. Connect the 4 push-button switches to terminals 0 to
3. Terminals 8 and 9 are connected to the power supply negative.

__I__O I st
3™ floor

5o e
2" floor

sl st
——©° — 1" floor

1
O—® Ground floor
+24 VDC
314

0]1]2 5/6|7]18]|9
EO[E1|E2|E3|E4[E5|E6GIE7| L | —

+ Module base address (=0 for this example)

3. Connect terminal 0 to the relay coil , terminal 8 to the 24 VDC supply positive,

N
230 VAC
P

and terminal 9 to the supply negative.

3" floor

P 20 floor

P 15t floor

IS

P Ground floor

+24 VDC

01112(3]4|5|6[7[8]9
AO|A1|A2|A3|A4|A5|AG|AT| + | —

Lot~

+ Module base address. . (+32 for this example)

4. Connect the PC’s USB interface to the PCD

Note: For more detailed information about hardware assembly and wiring, please
refer to your PCD hardware manual.
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1.3 Editing the program

1.3.1 Software Installation
Install the Saia PG5® programming tool for Saia PCD® on the PC (if it has not
already been installed), following the instructions supplied on the CD
(CD:\Manuals\English\PG5 _InstallationGuide_en.pdf)

1.3.2 Starting the PG5
Start the PG5's Project Manager:
Start 2> All Programs 2 PG5 Suite V2.3.160

5 b PG5 V2:3.160

E]__L Phone Companion

m Photos

The Saia PG5 Project Manager window is displayed. The Project Tree window shows
the structure of the new project. (If this window is not shown, use the View, Project
Tree menu command.)

a Chapter 1 - Quick Start Fupla [Example Fupla] - Saia PG5 Projec... | = = Py

EFiIe Edit View Project Device Online Tools Help
D@ o #Eas AL B OO R G

Project Tree fx

Project 'Chapter 1 - Quick Start Fupla': 1 Dews
& Properties Wﬁ Project Folder

(3 Common Files

— T

-l Library Manager Common Files
== Example Fupla - PCD2.M554

----- “F Properties

-lg: Online Settings - S-Bus USB: PGU Device Folder

----- E3 Device Configurator
----- Build Options

-3 Program Files

(-3 Listing Files

-0 Documentation Files

Messages 1 x

Froject 'Chapter 1 - Quick Start Fupla' Opened
Device 'Example Fupla - PCD2 ME540" Activated

Ready CAP NUM BUILD OK OFFLINE | ©
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Folders in the Project Tree window contain project information, which is arranged
according to certain criteria:

= The name of the main folder shows the project name and the number of
devices used in the project.

= Files which are shared by several of the devices can be stored in the Common
Files folder.

L] Next are the device folders (each device represents a PCD).

Each device folder contains the following sub-folders:

. Online Settings, Device Configurator and Build Options.
= Program Files, contains the program module files.
. Listing Files, contains files generated during the program build (Build). These

are not so interesting to the inexperienced user.

1.3.3 Opening a new project

Before starting to write a new program, a new or existing project must be opened that
contains the necessary definitions, a few configuration parameters and the files
needed for the user program.

If the project does not yet exist, select Project, New..., define the name of the new
project in the Project Name field, check the Create Device option and confirm with the

OK button.
Project &3 MNew Project O W
MNew... l,}
o Froject M ame:
|E:-cem|:|le Fupld |

Import...
Close Praojects Directany:

|C:\Users\eB1468245BCVPGE Y2 3. 1w\ Projects || >
Backup...
Restore... Description;
Library Manage
Rebuild All Dey
Online Comma

Create Device

Help Cancel

1.3.4 Opening an existing project

A project which already exists can be opened using the Project, Open... menu
command. This searches for all project files (.saia5pj) in the project directory, and
displays them in a list. Double-click on the project in the list, or select the project from
the list and press the Open button. Alternatively, you can press the Browse... button
and find the project or device file directly.
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1.3.5 Configuration

Before you can work with a device in the project, configuration parameters must be
defined, so that the programming tools and the generated user program will work with

the PCD.

Under Online Settings, parameters can be set for communication between the PC
and the PCD. Several possibilities are available. For this exercise the default protocol

(S-Bus USB).

Channel S-Bus USB

% Cnline Settings [Example Fupla]

Select the channel

|5-Bus UsB ~| | semwp.. |

B S-Bus USB

PGU

Ush Serial Mumber
Refresh USE list

MNumber of retries

Yes

<l don't care,
(Scan)
3

Define S-Bus US@

protocol

] l Cancel
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The Device Configurator defines the device type, memory size, S-Bus station
number, communications interfaces, etc., but we won't describe all the options just
yet. However, it is important to select the correct device type and memory size. The
PCD2.M5540 is always supplied with a standard 1024 Kbyte RAM.

Device

»

Type Description
PCD2M5540 E i

Memory Slots

Slot Type
M1
M2

Onboard Communication

Location  Type
Onboard RS-232/RS-4
Onboard RS-485/5-MNe
Onboard USB

Change Device Type...

Cut
Copy
Paste

Insert
Delete

Move up

Move down

Properties...

Ctrl+X
Ctrl+C
Ctrl+V

Ctrl+I
Del

Ctrl+U
Ctrl+D

£
W
m

eral-purpos:
jeneral-purp
or general

~ v —

:s8a0€

eb Server: Missing password in ong of

! Properties

g

Device : PCD2.M5540

4 Firmware
Firmware Version
4 Memory

User CodefText/DE + Extension Tex| 1024 KBytes RA
User Code/Text/DE Memory Backup | On File System
Extension Text/DE Memory Backup (| 256 KBytes

From 1.16.00 |f

»

To define a new device, select the correct PCD type from the Change Device Type

context menu.

The properties window is shown with the Properties context menu command. Here
the memory size of can be defined

The configuration must always be downloaded into the PCD, using the menu
command Online, Download Configuration...

-
Download Configuration

=)

Device configuration file name -

AUserstPublichS

Download on :
|S-Bus USE, PGU

Which settings

[7] Password

Check Memory Allocation too

’Ouic:k Start Fupla’

Memary Allocation - the user program is deleted.
5-Bus, Senial, Modem, Profi-5-Bus, TCR/IP, Gateway, Options

Download the
configuration

Download | | Cancel
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1.3.6 Adding a new program file

PCD user programs are stored in one or more files. There are several ways of adding
a program file:

In the Project Tree window, select Program Files, click the right-hand mouse button to
display the context menu and select New... (new file).

-2 Example Fupla - PCD2.M5540 - 5-Bus Stn 0
fﬁ Properties

.lgj: Online Settings - 5-Bus USB: PGU

L& Device Configurator

-.[t] Build Options

E|[:| Program Filey

L[#] House Af New... Ctrl+N
(23 Listing Files Add Files...
@21 Decumentati
. Paste Ctrl+V
Delete All Files...
Print... Ctrl+P

Alternatively, you can click on the New File button on the toolbar, or use the File,
New... menu command.

In the New File window the name and type of the module are defined: two very
important items of information.

Several editors are available for writing PCD user programs. The user can choose
which editor is best suited to the user program. For this example it is Fupla File
(*.fup). Fupla is a general-purpose graphical programming language.

&3 MNew File [Example Fupla] O ot

File Marme: I Program File Name ’
[Ciniedi

Drirechary:
| ChUsers\e81468255BCNPGE V2.3 st ProjectzhS amplesh\PG S U ser Manual‘|

File Type: Select the file Type =
N -

raftec File [*.sfc)

Imztruction List File [*.2rc)
Prafibuz-DP Metwark File [*.dp]
Prafi-5-10 Metwaork, File [*.zio]
LOM Metwork, File [*.lon)

W atch window File [7 Sww] W

Descrption:

Check Linked/Build for
This Exemple

Linked/Built Open file now

Help Cancel
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1.3.7 Opening an existing file

If the folder already contains a program file, the file can be opened as follows:

In the Project Tree window, open the Program Files folder and double-click on the
relevant file. Alternatively, right-click on the file name to open the context menu and
select Open.

BE Example Fupla - PCD2.M5540 - 5-Bus 5tn 0

----- P Properties
] ] Jlkj} Online Settings - 5-Bus USB: PGU
Mark file, or openit | . ES Device Configurator Ovpen file
By double-clicking | i.. Build Options P
The mouse button {1 Program Files
-1 Listing Files Open S
-Z0 Decumentation Open With...
MNew... Ctrl+MN
Add Files...

1.3.8 Editing a program

. -
Eile Edit View Device Online Mode Block Page Window Help
NSEH@P S 4800 FHEQ R [ [EEES
QO C @B =2 *H k]~ LB X AE P et iQA G ENE
4k x
Input -
Symbols Output
symbols
................................ User rr
programs
§ Symbel Editor 1 x
EiEE|+ + | A|C |S |T «3 Cx JDFind: Type asubstring to find - 5~
Symbol Name Type Address/NValue Comment Tags Scope -
|—35s BL_3E310D82 COB Local
& | 0 . Local
-y | : —  Symbol Editor Local
—3 ! 2 | (used symbols) Local L
—5 [ 3 N Local
& K 3000 Local
> —3 o] 32 Local
I All Publics | System | House Afup X
[\ 7 Symbol Editor | 5] Adjust Window | 5] Find Results | 7 Error List |
Ready Block: COB BL_3E310C Page: 1/1 [B2x54] 80% EM  Pos67:35
A _ -
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-+

Add
Connectors

Show Hide
Symbols Editor

1-11
Editing symbols

Symbols reference the data needed by the PCD's user program, e.g. the stairway
lighting switches. We edit symbols in the connectors on the Fupla page. ‘Read’
symbols are on the left, ‘write’ symbols are on the right.

This stairway lighting example has 4 light switches as inputs (10, I 1,12 and | 3) and
one output (O 32) to drive the stairway lights. The required period of 5 minutes, during
which stairway lighting will be on, must be entered in the input connector as a multiple
of tenths of a second.

The value of this constant is therefore 3000 (5 min. x 60 sec. x 10 = 3000).

To add a connector and its symbol to a Fupla page, press the toolbar button Add
Connector and position the mouse on the Fupla page. A ‘read’ input connector is
added by clicking the left-hand mouse button. A ‘write’ output connector is added by
holding down the Shift key and pressing the left-hand mouse button. The connector
you have just added is ready to receive a symbol and a cursor is displayed inside the
connector. If you do not wish to edit the symbol inside the connector straight away,
press the ESC key and place the next connector.

To edit or modify a connector symbol already present on the Fupla page, select the
connector by double clicking quickly. A cursor will be displayed inside the connector.
It is now possible to enter the address | 0 to | 3, or output O 32, or the constant. Make
sure you always leave a space between the letter | and the input address. The same
applies for the output.

To edit the input symbols, 4 consecutive cells in the left-hand column of the program
screen are marked with the mouse and addresses | 0 to | 3 are entered. The time
constant 3000 (left) and output O 32 (right) are entered in the same way.

Please note that the address type (I or O) and address value (0 to 3 and 32) must be
separated by a space character.

The symbols will immediately appear in the Symbols window of the Symbol Editor. If
the symbol editor is not visible it can be displayed using the View, Symbols menu
command or by pressing the Show/Hide Symbol Editor toolbar button:

Note: By default, each new page may already provide margins with connectors on the
left and right. If you prefer new pages not to appear with these connectors, so that
you can place them wherever you want, just turn off the relevant option with menu
command: View, Options..., Workspace, New pages with side connectors.

To remove any empty connectors present on the left or right of the page, select
menu: Page, Remove Unused Connectors.

To place connectors once again on a blank page, select menu: Page, Add Side
Connectors.
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Show/Hide

Editing program functions

Program functions are inserted in the area between the ‘read’ and ‘write’ connectors.
This is done by positioning the graphical symbols of the function boxes (FBoxes) that

are used to create user programs.

Function boxes are selected from the FBox Selector window.

Selector = | Selector Heae
Standard " Standard
Filter > 2 & - [ Filter - 2@ -
Analog I/0 o IP Protocols -
= Binary = Modem RF
= Arithmetic r PWM outputs
& And System information
U Dynamize = Timer
B Even Chronometer
THigh Indirect addressing
Tow = Pulse
B Move ThExclusive pulse ‘E ‘
#odd B

Bwar h

Troff delay with reset
T on delav

Binary : Or
(S-Fup Base $2.7.322)
The output is high when at least one of its inputs is high.

Binary : Or
(S-Fup Base $2.7.322)
The output is high when at least one of its inputs is high.

£ Standard

f & TF |

#80 B ||

The first function required in this example serves to switch on the lighting in response
to a short pulse from a stairway switch. This is an OR function, which is found in the
Binary family.

The second function Off delay defines the 5 minute period during which the lights are
on. It is found in the Timer.

Further information about the FBox can be found by right-clicking on the function in
the FBox Selector window, and choosing the FBox Info context menu command.

When a function box has been selected from the Selector, the left-hand mouse button
is used to place it in the edit window between symbol columns.

With certain function boxes, such as OR logic, the number of inputs can be selected.
This is done by dragging the mouse vertically and clicking the left-hand mouse button
when the number of inputs is correct.
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Connecting function

Use this method when connection points are aligned horizontally

1. Click on the Select Mode button on the toolbar.
Point onto the FBox, then press the left mouse
button. Without releasing the button, drag the
FBox to the adjacent FBox.

3. Release the mouse button once the link is
indicated with a yellow point.

4. Drag the FBox again to position it where you want
it.

Use this method for the others connections.

1 Click on the Draw Lines button on the toolbar.

2 Position the mouse pointer at the depart, a yellow
point is displayed when the link is detected, click on
the left mouse button.

3 Position mouse pointer on destination point, a yellow
point is displayed when the link is detected, click the
left-hand mouse button.

Deleting a line, function box, symbol or connector

Press the Delete Object toolbar button and click on the
line, FBox, Symbol or Connector to be deleted. x |
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1.4

1.41

Rebuild
All Files

1.4.2

B3
o=l

Download
Program

Running and testing the program
Building the program

Before the program can be executed by the PCD, it must be built (compiled,
assembled and linked) using the Project Manager's Device, Build Changed Files
menu command, or the Rebuild All Files toolbar button.

The results of the build are shown in the Messages window (Compiling, Assembling,
Linking etc.). If the program has been correctly edited, the build function completes
with the message: Build successful. Total errors 0 Total warnings: 0

Errors are indicated by a red error message. Most errors can be located in the user
program by double-clicking on the error message.

: Messages 2 x

Extension memaory size: 0 bytes -
Public symbals: 208
Linkage complete. 0 errors, 0 warnings.

Build successful. Total errors: 0 Total warnings: 0

m

Generating Block Information files...

Block Information Files complete
4 1l I

Downloading the program into the PCD

The user program is now ready. All that remains is to download it from the PC into the
PCD. This is done using Project Manager's Download Program toolbar button or the
Online, Download Program menu command.

If any communications problems arise, check the Online Settings and the cable
connection between the PC and the PCD

User manual PG5 | Chapter 1 | Quick start 1 29.08.18



1-15

1.5 Finding and correcting errors (Debugging)

The first version of a program is rarely perfect. A stringent test is always needed.
Program testing is done using the same editor that was used to write the program.

1. Press the Go On /Offline button EGE 24V0C O
fun )
2. Start program with the Run button e Hall ©

Observe the Run LED on the PCD at the same time.

When the Run button is pressed, the Run LED on the PCD should turn on because
the PCD is now executing the user program.

& When the Stop button is pressed, the Run LED on the PCD should turn off because

the PCD has stopped executing the program.

When the editor is Online and the PCD is in Run mode, the state of each individual
symbol can be displayed:

= The logical state of binary data is shown with a heavy or fine line (heavy = 1 and
fine = 0)

[ Q = Other data values can be displayed by clicking the left-hand mouse button on the
connection to show a Probe window: use the mouse to select the Add Probe

button and the link.

i+ Example Fupla - Saia PGS Fupla Editor - [House A.fup] o ) S

Efile Edit View Device Online Mode Block Page Window Help

Al A= 1= IEIE =T i o) P = e =

h@oE® R -l iFmE QA
" House A.fup bk x
] I »
i Symbol Editor 1 x
EEEE |+ + = A «) cu D Find: Typeasubstingtofind - i~
Symbol Name Type AddressMValue Comment Tags Scope -
—5a | 2 Local
5 | 3 Local
— % K 3000 Local
» —5 0 32 Local E

Al Publics | System | House Afup

| 71 Symbel Editor [ 5] Adjust Window

sajuadold Lﬁ

Ready Block: COB BL_3E310C Page: 1/1 [82x54] 80% EN  Po=81:35
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1.6 Correcting a program

To modify a program, proceed as follows:

1. Go offline (using the Go On /Offline button).

Modify the program.
Build the new program (with the Build button).

R @ N

- Download program to the PCD with the Download Program
button.
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2 Project Management

21 Project Organisation

Modern automation processes usually contain several devices connected in a
network, where each device carries out a particular function. For example, a building
control system might have dedicated devices for handling lighting, heating,
ventilation, automatic doors in the underground garage, etc.

'ﬁ_' GettingStarted_HDLog_File V4 [CPU1] - Saia PG5 Project Manager ¥2.3.160 - O x

! File Edit View Project Device Online Tools Help

D@ S E

: ProjectTree 4 x

...... 5% Properties "
...... Eﬁ TCPR/IP Settings Table

|:| Comrmon Files
...... m Library Manager

EI {IE cPU1 - PCD3.M5540 - 172.16.1.89, S-Bus Stn 0
----- f Properties
-ligj: Online Settings - S-Bus USB: PGL

..... E5 Device Configurator

..... 5] Build Options

=- I:l Program Files

~o[e] AWEB\SWebHDLog.prj
----- . AWebEditor®\ 5WebHDLog.sln
~.[:2] COV.HDF

Fupla.fup

~.[£] Untitled1.sy5

- . WebApp.wsp

[#-[_1 Listing Files

#-[_1 Documentation Files

& | 3 %EIIO@I@’:EE

Messages o x

Project 'GettingStarted_HDLog_File_V4' Opened
Device 'CPUT - PCD3.M35540 - 172.16.1.88, 5-Bus 5tn 0" Activated

1 Messagesl_i’j. Error List
Ready CAP MUM BUILD REQ OFFLINE | ©
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The Saia PG5 Project Manager provides a global view of all the devices and files in a
single project. All operations are started from here. For example, adding new program
files to the project, opening files to write the programs, configuring the hardware,
building and downloading the programs into the devices, backup and restore,

reporting errors and warnings when building the program, etc.

The Project Tree window shows a hierarchical representation of each device and its
configuration and program files. To display this window use the View, Project Tree

menu command.

The active device is marked with a green triangle. Many of the menus and Tool Bar
buttons work on the active device. To change the active device, just select another
device in the Project Tree, or use the Device, Set Active menu command.

The Messages window shows general information messages, and error and warning
messages generated when building a program. Display this window with the View,

Messages menu command.

Opening a Project

The PG5 is installed with all the examples in this manual. The Project, Open...
command displays a list of all projects by finding all the project files (.saiabpj) in the
Projects Directory. Double-click on the project to open it, or select the project and
press the Open button. Alternatively you can press the Browse... button and find a

specific project or device file (.saia5pc) in another directory.

ﬁ_' Open Project

—
Frojects Directarny:

| C:Al gersheB1 4B82ASB CAPGR W2 3.1\ Projects

IrFoIder containing the

Froject List:

\projects listed below

Search Subdirectonies

I

Froject Hame £

Chapter 1 - Quick Start Fupla
Chapter 4 - Hardware resources
Chapter 4 - Software resources
- Fupla examples
Chapter ¥ - Program structuras

Chapter & - Graftec

Chapter 8 - Graftec

Chapter 9 - Ingtruction List programming
Chapter 12 - Fupla and Profi-5-Bus
Chapter 12 - IL and Profi-5-Bus
Chapter 13- Fupla and Ether-5-Bus
Chapter 13- IL and Ether-5-Bus

Chapter 15 - Profi - 5-10 Metwork.
£

Last Opened

20e.08.22
2018.06.26
2018.06.27 03:30

2018.08.20 08:53
2018.07.20 09:34
2018.06.28 09:31

2018.06.27 14:42

Selected project

ASamplestPGE User ManualhChapter. ..
A5 ampleshPGS User ManualhChapter. ..
AChapter 8 - GraftechChapter 8 - Graf..
ASamples\PGES User ManualhChapter...
ASamples\PGES User ManualhChapter...
ASamples\PGS User ManualChapter...
ASamples\PGS User ManualChapter...
ASamples\PGS User ManualChapter...
S amples\ PGS User ManualChapter...

ozt PEE User ManualhChapter. .

Description 2

Quick start with Sal4 PCD and Fup
How to use inputs, output ahd PCC
How touse flags, timers, counters,

How touze PBLFE, OB

How to uge Graftec editor

How to ugze Graftec editor

How to uge | editor

D ata exchanges with Profi-5-Bus

D ata exchanges with Profi-5-Bus

D ata exchanges with Ether-5-Bus

[ ata exchanges with Ether-5-Bus

D ata exchanges with Profi-50 ¥
>

Help Mew... LCopy...

Delete...

Impart....

Browse...

Open Cancel
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Creating a new Project

To start a new project, use the Project, New... menu command, enter the name of the
project in the Project Name field (default = ProjectX) and press OK.

ﬁ_ Mew Project

Project Hame:

| >

| Project?

FProjects Directony:;

| Al eerseB1463245BCAPGE W2 3. 1w Projects

D ezcription;

Demoztration Project 1
Revizion 1
Awthor: Afrim Blakaj

Create Device

Help

Cancel

Project Name: The name of the new project.
Projects Directory: Name of folder which will contain the project.
Description: Free text, description of the project.

Create Device:
the project.

How projects are stored on the PC

Automatically creates a single device with the same name as

By default, all projects are stored in the following project directories, depending on the

Windows version:

Windows 10: C:\Users\User_Name\SBC\PG5 V2.3.1xx\Projects

If necessary, the project (and library) directories can be changed using the Tools, Options...

menu command:
B Directories

The project is saved in a directory with
the same name as the project. Each
device is stored in a subdirectory of
the project folder.

=] . Projects

, Heating contrg

® &

; Lighting managiement
) Wentillation ghnkrol

Project, Backup ...

Clproject City Hall,zip
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Project, Restore ...

ip roject Tree

Project 'Shopping Arena' : 3 Devices
----- “f Properties
----- 5 TCP/IP Settings Table
w-IZ] Common Files
----- Library Manager
y g

=-[& Central Siid - PCD3.M3330 - 192.168.1.105, 5-Bus Stn 5
----- ff' Properties
- lgi: Online Settings - SOCKET: TCP/IP, 192,168.1,105, Stn 5
----- Device Cenfigurator

5 g
..... Build Options

- Program Files

[# Display.hmi
-[#] Global.sy5
5| Klimaanlagen.fup

-2 Listing Files

..... [Z1] Documentation Files

-8 Centrale Nord - PCD3.M5340 - 1921681104, 5-Bus Stn 4
: ----- P Properties




To store a project, it is necessary to maintain the entire directory and file structure
forming the project.

Tools can be used to compress all data relating to a project or device into a *.zip file
and to restore it again.

21.4 Backup and restore of a Project or Device

To backup a project it is necessary to keep the same folder structure and all the
source files which comprise the project. The Project, Backup... menu command
compresses either the entire project or just a single device into a standard ".zip" file,
which can be restored using the Project, Restore... command.

'ﬁ_' Backup [GettingStarted_HDLog_File_V4] =

Backup what:
IPROJELCT : GettingStarted HDLog File 4 R Devices...

Backups Directon:
|Y:‘\Engineering‘\5 oftware R estrictedyProjectshPG5_2 Bulds\PG5Y2.3.1 ED‘\| ¥

B ackup File Mame:
| Project GettingStarted HDLog File W4 23160 20120323 0921 zip | »

LComment:

Uzer: Saia-Burgeszs Controls AG
Project  GettingStarted_HDLog_File_v4
Created: 28.08.20718 0921

PGE: W2 3160

Backup Options

@ Al files [] 5-Met Device Files and Plugins
() Al files except listings and docs

() Source files only

Help Cancel

Backup what :
Selects whether the entire project, or just a single device in the project will be backed
up. By default it is the entire project.

To Compressed File
The path of the compressed ".zip" file which will be created.

Backup Directory : destination directory for backup file.
Backup File Name : name of backup .zip file
Comment: Free text describing the backup.

Backup What

Defines which will be saved. It's not necessary to save all the files, only the source ad
configuration files are important.
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2.2

The Project, Restore command can be used to restore the project or device backed

up in a *.ZIP file to the PG5 project directory.

The Project Tree

(5) Shopping Arena

! File Edit View Project Device

Online  Tools Help

imsCO RE

Project Tree

q x

221
2]

[—]@ Centrale Mord - PCD3.M5340 - 192.168.1.

Library Manager

=8 | Central Siid - PCD3.M3330 - 192.168.1

----- “f Properties
~Agp: Online Settings - SOCKET: TCP/IP, 19

----- E% Device Configurator
..... Build Options

-1 Program Files

Display.hmi

-[#] Global.sy5

" Klimaanlagen.fup
[#-[_1 Listing Files

----- ([ Documentation Files

----- “f Properties
A Online Settings - SOCKET: TCP/IP, 19

----- E@ Device Configurator

..... Build Options
[ Program Files

Ready

CAP NUM BUILLC

-

Build Changed Files
Rebuild All Files

Go Online Fa
Download Program...

Downlead Configuration...

Online Configurator
Online Debug

Data Transfer
Watch Window

Firmware Downloader

Copy Ctrl+C
Paste Ctrl+V
Delete... Del
Backup Device...

Print... Ctrl+P
Find... Ctrl+F
Properties... Alt+Enter

Device context menu

Displayed by the View, Project Tree command, the Project Tree provides a structured

view or the project information.

Project folder

The top-level folder represents the project, with its name and the number of devices it
contains. Use these commands to manage devices in the project:

Main menu Device, New... or context menu New Device...

Creates an adds a new device to the project.

Main menu Device, Import... or context menu Import Device...
Imports an existing device from another project. If a device is imported from an old
PG4 or PG5 version, it will be converted to the new V2 format.
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2.2.3

Libraries

2-7

Main menu File, Properties... or context menu Properties...
Display or modify a project's properties: name, description and read-only attribute.

Common Files folder

----- Project 'City Hall' : 4 Device(s)

|§||:| Cormmon Files
R - Librarie. fup

El@ Lighting management - PCD3.M5540 Drag&Drop

EGE Online Settings
I:E Cu:u.nfigurgtiun E||:| Program Fies
El Eruggrgs.lt::ui::s o . ALibrarie, Fup
Floorl fup
around floar, fup

Floorl . Fup
i | &) Ground Floor Fup

This folder contains files that can be shared by more than one device in the project.
These files can be copied, pasted or dragged into the Program Files folder of each
device which shares them. A common file's name shown in the Program Files folder
begins with two dots "..\", which indicates that the file is in the parent directory, one
level up.

The file can be opened from either the Common Files or the Program Files folders. In
both cases the same file can be modified and the changes effect every device which
references the file.

These are the main commands you will need for adding common files:

File, New... or context menu New File...
Creates and adds a new file to the Common Files folder.

Context menu Add Files...

Copies one or more existing files into the Common Files directory. Not only PG5
program files, but also commissioning and maintenance documents (Word and Excel
files etc.) can be added. These files are stored with the PG5 project and can be
opened from the Project Tree by double-clicking on them.

Libraries folder

This folder opens the Library Manager window which shows all the available libraries.

The Installed Libraries list shows all the libraries found in the library files directory,
which can be used by all projects. The installation path of these libraries is defined by
the Tools, Options, Directories, Libraries Directory menu.

The Libraries in Project Directory list shows the libraries which have been copied to
the open project's local libraries subdirectory. Only the open project can use these
libraries. Installed libraries can be copied into the project using drag-and-drop or by
selecting the library and pressing the Copy To Project button.

User's libraries or versions which are not distributed as standard with the PG5 should
always be saved with the project, to guarantee that the project is complete and will
always build.
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If different versions of the same library are present, the library to be used for the build
can be selected with the checkboxes in the Used column.
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A online

Device folder

Each device folder contains the configuration and files for a single controller.
These are the main commands you will need for managing devices:

Context menu Device, Set Active

Activates the device selected in the Project Tree. The active device is indicated by a
green triangle, and many main menu and Tool Bar buttons work on the active device.
Note: This command is only shown if the option Tools, Options..., Project Manager
Activate Device according to Project Tree location is set to No. If Yes, then the Project
Manager will automatically active the device according to the selection in the Project
Tree.

File, Properties... or context menu Properties...
Display or modify the properties of a device: name, description, read-only option.

Edit, Copy, Paste, Delete
Copy/Paste allows an entire device to be duplicated in the project, with all its files and
configuration. Delete removes a device and all its files to the Recycle Bin.

Online Settings

This branch opens the Online Settings window which defines the communications for
connecting to the PCD. Several protocols are available: PGU, S-Bus, S-Bus USB,
etc., but only the PGU and S-Bus USB allow the full protocol communications needed
by the Device Configurator.

2 Online Settings [Central Siid] S5

Select the channel

|5-Bus USB | [ setp..

B 5-Bus USB

S-Bus USB

<lden't care..l channel selected
can)

Uzb Serial Mumber
Refresh USE list
Mumber of retries

Select PGU
mode = Yes

PGU

When selected, forces communication in PGU mode, ignoring the 5-Bus
Station Mumber.

[ OK ]I Cancel I

The Add button allows new channels to be created with their own types and
parameters. These are then visible in the Online Settings list of Channels.

User manual PG5 | Chapter 2 | Project management [29.08.18



2-10

2.2.6 Connecting the PC to the PCD

Channel S-Bus USB
The USB connection is only available for the new PCD2 and PCD3 devices. Use any
standard USB cable.

)

gl
—
“

-~

I-_ll

et

Verifying the connection
m Use the Online Configurator toolbar button or menu command to connect to the PCD
Online and display its details. If the information in red is shown then the connection is
Configurator  working properly (the details will vary according to the connected PCD).
r: [Central 5ad] - Saia PG5 Online Configurator = — ]
File Online Tools Options Help
Online Settings .
S-Bus LISE: PGL | GoOffine |
[ Online Settings... ]
Infarmation
PCD Type: PCDZ 5540 Pt 1.22.10 [ Device Configurator ]
Program:  Example Fupla
Date  23/7/1990 Day 1 | Hardware Info... |
Tirne: 18:01:39 Wieel: 30 -
[ Higtary. .. ]
Status: Run
| Obck.. |
[ Help ] [ Run ] [ Stop ] [ Restart ] [ E xit ]

x

If the connection cannot be made, an <

error message like this is displayed.
Check the PCD has power, and verify the
Online Settings and the cable
connection.
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Ef Configuration

228
Build Options

2-11

Device Configurator

The Device Configurator defines the hardware and physical features of the controller,
such as the device type, memory, communications channels, fitted modules and 1/Os,
etc. It also verifies that the power supply provides enough power, and it can print
labels for the 1/0 modules.

To commission a PCD, it is necessary to configure at least the PCD type and its
memory size. Other items such as communications and I/Os can be configured later.

The easiest way to start the configuration is to connect the PCD with the USB cable,
and read the actual configuration from the PCD using the Online, Upload
Configuration... menu command or corresponding toolbar button.

If the PCD's memory has not been configured, it may show default settings, so please
always verify that this matches your hardware and application.

Build Options

These options are used when the user program is built.

= Media Allocation and Dynamic Addressing

Last Timer 49

Timer Timebase in milliseconds (10..10000) 100
Has Volatile Flags Yes
Last Volatile Flag 1499

Dynamic Volatile Flags 1000; 1499

Dynamic Nonvolatile Flags : Used=23, Free=6169 2000; 8191

Dynamic Timers : Used=0, Free=40 10; 49
Dynamic Counters : Used=0, Free=600 1000; 1599
B Dynamic Registers : Used=115, Free=6077 2000; 8191

First 2000

Last 8191
Dynamic Texts ; Used=1, Free=499 3000; 3499
Dynamic Data Blocks ; Used=2, Free=498 3500; 3999
Dynamic RAM Texts : Used=0, Free=1600 5000; 6599
Dynamic RAM Data Blocks : Used=0, Free=1592  6600; 8191

First writable Text/DB number 4000

Media Allocation

This section reserves address ranges for dynamic Registers, Counters, Timers and
Flags. When the program is built, addresses are automatically assigned to dynamic
symbols defined in the user program and Fupla FBoxes.

A dynamic symbol is one for which no absolute address has been defined:
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‘ Dynamic address

Bl
FC Heas V

R PCD Clack, with current kime
|—|:] DailyTimer | Qukpuk 3z Draily Timer

It is not always necessary to change the dynamic address ranges. The default
settings are usually adequate for most applications.

However, if an error message like this appears during the building of a large program:
Fatal Error 2368: Dynamic space overflow for type: R

then it will be necessary to extend the dynamic address range for the media type
shown in the error message.

If the controller is fitted with EPROM or Flash for main memory, then the RAM Texts
and RAM DB dynamic ranges must be configured from address 4000 upwards, so
that these Texts and DBs are in writeable RAM memory.

Last Timer

Timers and Counters share the same address ranges. The Last Timer value defines
the partition between Timers and Counters (it generates the DEFTC instruction).
Dynamic Timer addresses must be below or up to this value, and dynamic Counter
addresses must be above. For example, if Last Timer is 49, then Timers are T 0..49
and Counters are C 50..1599.

Timer Timebase in milliseconds

The default timebase at which Timers decrement is once every 0.1 seconds (100ms).
If necessary this can be set to another value. Note that the timebase has no influence
on Fupla programs. Only IL programs are affected by this parameter.

NOTE: Do not to define an unnecessarily large number of Timers or an unnecessarily
small timebase, because this will slow down your program's cycle times.

Dynamic Nonvolatile Flags

By default, all Flags are non-volatile. Volatile Flags are always set to 0 at start-up,
nonvolatile Flags retain their values. If necessary, the Last Volatile Flag parameter
allows a volatile range to be defined. (The picture above shows Volatile Flags for
addresses F 0 to F 1499.)
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2.29 Program Files folder

ED Program Files
{ . ALibrarie, Fup
] Floorl.Fup

------ around floor.Fup

This folder holds the files that make up the device's program. These are the main
commands you will need for managing program files:

File, New... or context menu New File...
Creates and adds a new file to the folder:

&3 Mew File [Device3] O X

[

File Marne:
[Lirtitied

Directony:
| C:hUzersheld1 4682458 CAPGE VE 3 T et Projectzb ulien'D eviced |

[*.fup]
[araftec File [*.5fc]
|nztruction List File [*.zrc)
Profibus-DP Mebwork. File [*.dp]
Prafi-5-10 Metwark, File [*.zi0]
LOM Metwork, File [7lon]
W atch Window File [, Sw) W

Dezcription;

Linked/Buvilt Open file now

Help Cancel

File Name: Name of the file to be created.

Directory: Directory of the device, cannot be edited.

File Type: The type of file to be created.

Description: Free text which can be used for a description of the file, history, version
information etc.

Linked/Built: If not checked then the file will be ignored by the build. It will not be part
of the user program.

Open File Now: Checked by default, the file will be opened immediately in the
associated editor.

Device, Add Files... or context menu Add Files...

Adds one or more files to Program Files list. Files can be copied into the device
directory, or can be linked by a path, according to the Copy files into device directory
option on the Add Files dialog box.
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File, Properties... or context menu Properties...

Display or modify the selected file's properties: name, description, Linked/Built and
Read Only and Symbol File options. Check Symbol File if the file contains only the
definitions of Global symbols.

&3 File Properties [Device] L} O ot

Eile Mame:

| Klimaanlagen. fup |

Dhirectany:
|I::"~L|sers"~eE1 4EESBCAPGEE Y E 3 T\ Projectz\RI0 Exercize 2\Device? |

File Type:
| Fupla File [.fup) |

Description;

YWerzion 3

Linked/Built [ ] Read Only [ ] Symbal File

Help Cancel

Files which comprise the device

=1+ Program Files
JALibrarie, fup
Select the file and un- : Floor1.fup
check the context menu's ]2 Ground Flaor Fup
Linked/Built option

? Files with an arrow in the icon are processed by the build. These files are part of the
PCD's program and their code and data are loaded into the PCD's memory.

L Files without an arrow on the icon are not processed by the build. These files are
ignored and are not downloaded into PCD memory. This can be useful for test and
commissioning code which will not be present in the final program.

Edit, Copy, Paste, Delete
Copy/Paste allows a file to be duplicated in the current Program Files list or any
device in the project. Delete removes a device and all its files to the Recycle Bin.
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2.2.10 File Types

A device can have several program files of different types. Each type of file has a
corresponding editor for a specific field of application.

Instruction List Editor (*.src) CoB 0
Allows programming in text form using IL instructions. 0
Suitable for all applications. Code is fast and efficient, STH I O
but it requires a lot of programming experience. DYN F 9
INC C 53
ECOB
Fupla Editor (*.fup) -
Allows programs to be drawn in the form of function plans = -
and contact diagrams. Requires no programming experience. Clr or
Many libraries are available for the rapid implementation of |- CYe et
HEAVAC applications and communications networks o B
(modem, LON, Belimo, EIB, etc.). |2 0 32
| —
13
|

Graftec Editor (*.sfc)

This is a tool for structuring programs in IL (instruction list)
and Fupla. Particularly suitable for sequential applications , L
with waits for internal or external events. 7
It is the ideal tool for programming machines with
commands for motors, actuators, etc.

o H Initialization

1 M Lead speed and

2 H Mext mouvernent

Web Editor Version 8 project (*.sIn)

Editor of web pages for process monitoring and control. Pages
can be stored inside a PCD, a web panel (PCD7.Dxxx) or on
the hard drive of the PC. Web panels and PCs display the
pages on a standard browser such as Internet Explorer, and
can use any network for communications.
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1
PCO3MES4D Master 1

S-Net Network Configurator (*.dp, *.lon, *.srio)
For configuring device networks and communications:
Profibus DP, LON et SRIO. Profi-5-10

HMI Editor (*.hmi) Peba 76D 2
Allows configuration of simple menus with PCD7.D1xx
and PCD7.D2xx terminals (installed in addition to £ secTerminal 0220 L SRR
PG5) Play as
P_ﬁgrﬂ.ozs_
Toate s opomm.ve

TIME : HH:HH:53

CODE : =xxxxxxx

‘@
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2.3 Building the Program

The PCD cannot directly process the text files created by the editors. These files must
first be compiled and/or assembled, and then linked to create a binary executable
".pcd" file, as shown in the diagram below.

Sources files:

Graphical Editors hm %hm

<Fup Il | +pp

ar

iy | 1. Compile l & | Rebuild AN

& Buid

o |

*SRC *EFC

T

*FED *SRC

2. Asscmble l

= Dhject and listing
files * 0.

# Print

=LST
3. Link
= Binary PCD File *'ch *'MAJ 4, Devica, Advanced,
B Denenload Create Documentation
Frogram

— Print

£THET
=  PCD Controller

1. Compilation converts graphical files into Instruction List files (*.fbd, *.src, *.hsr)

2. Assembling produces binary object files (*.obj), and an assembly report (*.Ist)
which can be printed or used for troubleshooting certain assembler errors.

3. Linking combines object files (*.obj) to form a single binary executable file (*.pcd)
for downloading into the PCD.

4. IL documentation files are generated by the Project Manager's Device, Advanced,
Create Documentation command. The resulting files are shown in the
Documentation Files folder.
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2.31

Rebuild
All

2.4

Build Changed Files, Rebuild All Files, Rebuild All Devices

The Device, Rebuild All Files command starts the compilation, assembling and linking
of all the Linked/Built files for the active device.

The Device, Build Changed Files command does the same thing but only for the files
modified since the last build. This is much faster, especially for big programs.

The Project, Rebuild All Programs... command does a Rebuild All Files for each
device in the project. Once complete, the Messages window shows the number of
devices built with and without errors. Double-click on the red Build Errors message to
move to the error messages for that device.

Messages Window

The Messages window provides information on the progress of a program build. It
notes the different stages of the build: compilation, assembling and linking. If the
program has been edited correctly, the build ends with the message:

Build successful. Total errors 0 Total warnings: 0

Errors are indicated with a message in red. Double-clicking on an error message will
open the editor and select the location of the error, if possible.

Selecting the error message and pressing F1 will display help on the error, if it's
available.

Messages
' [

Compiling Files...

Compiling: Daily Timer.fup

5-FUP: Error 2060: Daily Timer.fbd: Page 1(25,13-1[COE_3A87C0DT]): Bad label
Error 911: Daily Timer.fup: Compile failed

Saia PG5 Program Builder V2.3.160
Licensed to: Saia-Burgess Contrels AG
Build command file: Daily timer.mak

1 Messagesl_fl_']. Error List]

Error is marked in
red or by an arrow

Time Error has been
A= corrected
Dy 1
; TumoM
CCmp T
[ Cntirme | o
TurnDFjr ’
J FCmp Y TumOM
=TT .. _ CCmp
OAT HIGH ;=~=-—:=1 -—:=1 -—4 Diaily Timer
Cmp TumOFF
==\ rrTiE———T "
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Downloading the Program into the PCD
Download Program

If the build is successful, the Online, Download Program command or toolbar button
will download the executable program into the PCD's memory.

B3 Download Program [Daily timer] >

Program File Mame:
| C:WUsersie8 1468 2VSBCYPGS V2, 3. Ixx\Projects\SamplesPG5 User ManualyChapter 6 - Fupla examples'\Daily timer |

Destination Device:

[ PcD3.M5560, on 5-Bus USE: PGU |

Before Download After Download Backup To Flash
(@) Stay in Run () Run the program [] Backup to Onboard Flash
() Halt the PCD (@) Stay in Stop [] pelete backup from Onboard Flash
Options [] Backup to Flash Card
Download First-time Initialization Data Default [by Priority - see Help]
[ clear Media (R F T C) File Format (.sbak) Image Format
[] Don't Clear Outputs
[] keep existing RAM DB and RAM TEXT data [] pelete old backups from All Flash Cards
Help Set Defaults Options... Start Download Close

Program File
Specify the name of the program file downloaded in the active device.

Destination Device
Specify the type of destination device and communication channel.

Before Download, After Download.

The status of the PCD before and after downloading the program is defined here.

If the options Stay in Run and Run the program are selected, the process will undergo
minimal disruption by downloading the program. The new program version is
downloaded in parallel to the version still being processed. When the program
download is complete, the PCD executes a cold start and launches the new version
of the program.

Options

Download First-time Initialisation Data

With this option, some data is only initialised when the program is downloaded.
This data initialisation is supported in the programs as follows:

symbol EQU type [address] := initialisation value

=~ Untitled1 _fup ROOT
— & zumbolel A 10:=314 Firzt time initialization value = 324
— & zurmbolel 3] 11

Data not initialised on downloading the program can be initialised each time there is a
cold restart with an XOB16 block.

Clear media
This option clears all PCD data before the program is downloaded: (Registers, Flags,

)

Don’t clear outputs
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2.6

The program download keeps the current status of the outputs until the end of the
program download.

Backup to Flash

If the PCD battery is faulty, a power outage may lead to the loss of the program. To
prevent this from happening, the program is copied to the internal Flash memory
(Onboard Flash) or external Flash memory (Flash card). If the program in RAM is lost,
the copy is automatically restored to the RAM from the Flash memory.

Take care to copy the program to the Flash memory or clear the Flash memory.
Otherwise, a different program to the one you want may be restored.

Commands for All Devices

If the PC and all the project's devices are connected together on a network, then
Project, Online Commands dialog box provides some useful commands for controlling
or downloading to all devices on the network.

@ Project Online Commands [Chapter 6 - Fupla examples] I. E] | e S
Commands Edit Options
Seq f Device Statuz D estination Channel
@l 1| Daip finer | Sin=FGU B
[ 2 Daily tirmer HYC Stn=FGL S-Busz USE
vl 2 Lot Stn=FGL S-Bus USE
[ Help ] ’ Seguence... ] [ Optiong... ] ’ Test ] [ Download ] [ Cloge ]

The dialog box shows a list of all devices in the project, and has checkboxes for
selecting the devices to receive the commands. By default all devices are checked.
The device list's context menu contains some commands for manipulating these
checkboxes.

Options, Device Sequence

By default, commands are sent to the devices in the order in which they are defined in
the Project Tree (alphabetical order). This option displays a dialog box which allows
the order to be changed.

Commands, Test

This command verifies that each selected device is online and able to receive
commands. If it fails, check the Online Settings for the device and make sure it is
connected and power is on.

Commands, Download Programs
Downloads the programs into all the selected devices.

Commands, Set Clock
Copies the PC's date/time to every selected device.

Commands, Run/Stop
Puts all selected devices into Run or Stop.
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Self Downloading Files

The self-downloading files feature makes it much easier to download programs and
configurations into PCDs on site.

A self-downloading '.saiasd$' file is created, which contains all the information needed
to update the PCD's program and configuration. The PG5 programmer then simply
sends this file by e-mail to the person in charge at the PCD job site.

When you open a 'saiasdb' file, the Download Self Downloading File dialog box is
displayed. Certain parameters and options on it will match predefined those in the
PG5 project. The person present at the job site can either leave these options as they
are, or modify them before downloading to the PCD.

This means that no special knowledge of the PG5 is needed to download programs
and configurations into the PCDs. The utility works without having to install the PG5
or user licences. However, the Stand Alone Online Tools package must still be
installed on the PC.

Creating a self-downloading file

Create Self-Downloading File [Daily timer] *

File To Create [ zaiazdi]:
Chlzershedl 4B3SECWPEEYWE 2 1w Projects\ S amplez' PG5 Uszer Manual\Chapter & - Fuple| | >

Carmment:

Uzer Saia-Burgess Controls AG
Froject:  Chapter & - Fupla examples
Device:  Daily imer, PCDE 5560
Created: 22.08.2018 15:43

Online Settings;
|5-Bus LISE: PGL >

End Uszer Dialog Box Ophionz
[] Mo Dialog Box [show Progress only] [ Show "&dvanced »3" button

(] Old Firmweare, below 1.16.17 [se= Help)

Actions
Download Program Backup to Onboard Flash
Download Configuration [] Backup To Flash Card
|Jpdate Comrmunications and Optiohs Default [by Priority - see Help]
(] Update Password File Format [.sbak) Image Farmat
Optionz
Clear Media(R T CF) ] Delete old backups from Al Flash Cards
Don't Clear Outputs ] Stawin Stop after download
] Clear History ] Check IP &ddress won't changs
1 Set Clack fram PC [ *erify Serial Mumber;
Fail if different Serial Murnber
Help Set Defaultz Cancel
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2.7.2

Use the Device, Advanced, Create Self-Downloading File command to create a self-
downloading file for the active device.

The dialog box allows you to configure parameters and options for self downloading
at the job site. The options are the same as those we already know from other
commands: Download Configuration and Download Program, but a few new options
have been added.

It is advisable to check that the Online Settings and Device Configuration are correct,
and to perform a successful build before creating the '.saiasd5' file.

File To Create (*.saiasd5)
Enter the path of the file to be created. Use the browse button > to select a path.

No Dialog box (Progress only)

Downloads the 'saiasdb’ file without displaying the Download Self-Downloading File
dialog box. The download starts immediately and only a progress dialog box is
shown.

Show "Advanced >>" button
Hides the advanced settings from the end-user, so none of the settings can be
changed before downloading the file.

Verify Serial Number

The downloader checks that the PCD's serial number matches the one defined in the
Serial Number field. This serial number is unique to each PCD and can therefore be
used to ensure that the download goes to the intended PCD.

NOTE: The serial number is only supported by the latest PCD3 systems. The Online
Configurator can be used to read it online, using the menu Online, Information

command.

Downloading a self-downloading file

(@) Saia PCD - Download Self-Downloading File l} =

File To Download [ saiasds):
|C:\User$\3814882\SBE\PGE W2 3 T ProjectshS amplesth PGS User Manual\Chapler 6 - Fupla El ¥

Project and Dewvice:

|F'roiec:t: Chapter € - Fupla examples Device: D aily timer |

Created:
|22/08/2018 15:46:04 |

Cornment:

|dzer Saia-Burgess Controlz Al
Project:  Chapter & - Fupla examples
Device:  Daily timer, PCO 3. MB5E0
Created: 22082018 15:43

Orline Settings:
S5-Bus USE: PGU >

Help Cancel
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The Stand-alone Online Tools package must be installed on the PC. For more details
please refer to the PG5 installation guide.

Simply open the '.saiasd5’ file from Windows Explorer by double-clicking on it. A
dialog box like the one shown below will be displayed, so the destination and details
can be verified before starting the download. If the 'Advanced >>' button is shown,
additional options can be configured before the download, but that's not usually
necessary. Start the download process by pressing with the OK button.

Flash Backup Memory

ﬁa_

Order No: PCD7.R5xx PCD3.R5xx PCD.R600
Slots: M1/M2 I/O slot 0..3 I/O slot 0..3
Systems: PCD1.Mxxx0 PCD3 PCD3

PCD2.M5, PCD3

All PCD models have internal Flash memory, and can also be fitted with removable
memory with a much greater capacity, using dedicated or I/O slots. Unlike RAM,
Flash memory has the advantage that data is not lost when power is switched off.
This Flash memory can be used to store a backup copy of the user program, a copy
of the PG5 source code for the program, and/or to save data in a file accessible for
reading and writing by the PCD's user program.

Saving the executable program

The PCD program is stored in RAM memory. If power is lost and the backup battery is
flat then the contents of memory can be lost and the program will not run when power
is restored.

To backup the program (Code/Text/Extension), it can be copied to Flash memory
which is not altered when power is lost.

The menu Online, Flash Memory, Copy Program To Flash... copies the program to
the Flash card, and the command Copy Program From Flash... restores it.

This copying process is automatically supported if the Backup to Flash option is
changed in the dialog box menu for downloading the program.

If the user program in RAM is lost, the PCD will automatically restore the program
from Flash backup into RAM at start-up.

We recommend using Flash memory on your PCD to protect you from undesirable
data loss.
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NOTE: The program's source files must be backed up separately, because only the
executable file is loaded into the PCD. See the next section.
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2.8.2 Saving the program's source code

The program's source files are stored on the hard drive of the PC. Only the
executable code created by the build is downloaded into the PCD's memory. Without
the source files it is not possible to modify the programs for updates or maintenance.
It is therefore important to create backups, and to always have the latest version
available for the maintenance technicians.

There are two ways to save the source files:

e The Project, Backup... command saves all the directories and files into a ".zip"
file. This single file makes it easy to retain the directory structure and file layouts.
The project is restored from the ".zip" file using the Project, Restore... command.
See section 2.1.4 for details.

e The command Online, Flash Memory, Backup Source To Flash... creates the
".zip" backup file and downloads it to the PCD's Flash memory using FTP via an
Ethernet connection. The source is restored by uploading and restoring the file
using Online, Flash Memory, Restore Source From Flash.... This procedure is
described below.

Backup Source to Flash

The command Online, Flash Memory, Backup Source To Flash... starts by
compressing the entire project or single device into a standard ".zip" file:

i B
@ Backup Source To Flash [-E:hJ
Backup what:
| DEVICE : Diaily timer - PCD 3.M5540 -|

Mame of Backup File:
Device_1310180803.zp

Destination PCD with Flazh memary:
Dy aily timer - PCD 3.k 5540 -

Comment;

Ilzer Saia-Burgeszs Controls AG
Project:  Chapter B - Fupla examples
Device:  Daily timer

Created: 181002013 03:03

Backup Optionz
All filez S-Met Device Files and Plugin:
all files except listings and docs

@ Source files only

Help (] ] | Cancel
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Backup Project or single Device
By default the active device is selected, but this can be changed to create a backup of
the entire project.

Name of Backup File
The name of the backup file to be created. To be stored in the PCD's Flash file
system it must not be longer than 23 characters, including the ".zip".

Destination PCD with Flash Memory
Shows the PCD to which the ZIP file will be downloaded.

Comment

Free text, but by default it is filled in with a comment containing the user name, project
and device names and the date/time. You can also add a revision number and other
details here.

Backup What
Selects which files will be backed up. It is not necessary to backup all files, only the

source files are important.

When OK is pressed, the ZIP file is created, then the FTP Downloader is started.

FTP downloader

=

ﬁ Backup Source To Flash = | B |-

Complete FTP connection parameters and target directory then press the Backup but...
4 FTP Connection

Password rootpasswd
Save Password True
Host Mame or IP Address 0.0.0.0
4 Local Computer
PC File Name C\Users\hu2dogad\AppData\Local\Temp\5a

4 Remote Device
Device Directory Mame

User Hame

User name to login the FTF server
The default name for the Device is Toot™

Help Backup ] [ Cancel

L

User Name
Name which identifies the user to the FTP server. If no user is defined, use the
default: root

Password
Access to the FTP server is protected by a password. If no password has been
defined, use the default: rootpasswd
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NOTE: The FTP server password and the PCD password may not be the same. The
FTP server password is defined in a configuration file in Flash memory called
FTPConfig.txt. The password to access the PCD is defined by the Device
Configurator.

Save Password
When True, the password is remembered for the next use of this function.

IP Address
IP address of the destination PCD.

PC File Name
The name of the file to be downloaded. By default this is the path of the ".zip" file
created in the previous step.

PCD Directory Name
Select this entry and press the button on the right. This obtains a list of Flash memory
cards from the FTP server. Select the desired destination for the file.

ME Select a directory on the PCD = _':_'Jﬂ-_:g—‘
Cument directory  Rp.//192.168.1.10
|
Mame Size
-JPL[: <Rz
AWEB <DIR>
|
|
|
Help Select Cancel

It may take a little time to load and display the above information. If there are several
Flash memories fitted, each Flash is shown with its directory structure. Select the
Flash and directory. If necessary, directories can be created and deleted with the
associated buttons.

M1_FLASH and M2_FLASH

Flash memory cards fitted in slots M1 and M2 of the PCD.
SLOFLASH, SL1FLASH, etc

Flash memory modules fitted in slots 0..3 of the PCD.

NOTE: This feature is supported only by new PCD models fitted with Flash memory
that has the new Flash File System.
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2.8.3

User manual

Restoring a project or device from Flash

This is done with the command Online, Flash Memory, Restore Source From
Flash..... This uploads the ".zip" file from Flash memory and decompresses it.

@ Restore Source From Flash Lﬁj

Restore from PCD with Flash memaory:

| Daily timer - PCD3.M5540 -|

T (0]4 ]l Cancel I

Pressing OK shows the FTP uploader dialog box with the same parameters as show
previously for the download operation. Use the PCD Directory Name button to
establish communications with the FTP server and to select the Flash memory and
directory containing the ".zip" file to be restored. Then confirm the upload a
restoration of the project or device.

Backing up data to a file

The FBox library called File System supports access to data files in Flash memory.
These files can be read and written and can be up and downloaded via FTP.

For more information about the number and types of Flash memory which are
available, the configuration of the FTP server, and the possibilities for creating data
files using Fupla or IL programs, please refer to the following manuals:

SBC FTP Server and SBC Flash File System
Hardware manual for the PCD3 series
Hardware manual for the PCD2.M5
Hardware manual for the PCD1.Mxxx0
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The View Windows

The information displayed in these windows may not be completely accurate if build
errors have occurred, but in PG5 V2 they will show all the available information. In
V1.x they were always empty if a build error had occured.

Block Call Structure

A Saia PCD program is a tree-like structure of organization blocks which contain the
application's code. Each block provides a particular service: cyclical programming
(COB), sequential programming (SB), sub-programs (PB), functions with parameters
(FB), and exception routines (XOB).

The overall structure of the blocks that make up the program can be seen by pressing
the Block Call Structure toolbar button or selecting the View, Block Call Structure
menu command.

The example below shows a program comprising blocks: COB 0, COB 1, XOB16, PB
10, PB11 and FB 156. Note that COB 0 conditionally calls three sub-blocks (PB 10,
PB 11 and FB 156). The call condition is indicated in brackets.

Call condition:
H: Accu = 1
L: Accu=0

BRCOEs - Cyelic Organization Blocks
(= COB 0 - Regulatips

PE 10 [H] - Summer_Conkrol ;Program For sommer time

- PB 11 [L] - Winter_Contral ;Program For winker time
=-FE 156 [H] - Maintenance_Control ;Program for maintenace time
PB 12 - Test_Install ;Test wour installation
: LPE 13- Ciag_Instal ;Installation diagnose
- COB 1 - Light_Contral
[=]- ¥(Bs - Exception Organization Blocks
- %OB 16 - Init ;Initialise vour parameters
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Sum
All
Symbols

2.9.2

E

Data list
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Global Symbols and Data List Views

The View All Symbols and View Data List menus display all symbols for the active
device. These symbols can only be edited in the files defining them. Unused symbols
are not displayed.

Cross-Reference List

The All Publics Symbols and Data List views offer the possibility of selecting a symbol
and showing its cross-reference list, which a list of all program locations where the
symbol is used.

Each entry shows the file name and block in which the symbol selected is used, with
a line or page number too. It also shows if the could be changed at that location with
the word Written.

The Definitions list shows where the symbol is defined, e.g. where its IL EQU
statement can be found. The References list shows where the symbol is used in the
program.

For blocks, '>>' indicates where the block itself can be found.

To view the program where the symbol is used, select the definition or reference and
press the Goto button.

Filter... Cross-Reference List [Daily timer] @
Mo Filter

HKS, B 2003 ;PCD Clock with current time
R Defintionz: 1
Copy Draily Tirner. zym [3]
Edit Data...

_ References: 3

Cross-Reference List... Diaily Tirmer.fbd (38]: Fupla Block: COB COB_3487C0D7, Page: 1 Wiitten
Goto Definition Draily Tirmer.fod [44]: Fupla Block: COEB COB_3437C00D7, Page: 1

Draily Timer.fod [B0]: Fupla Block: COB COB_3A87CO0T, Page: 1
Print...
Symbol Properties... £ l&l Gt | | Close
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The Online Configurator

r: [Daily timer] - Saia PGS Online Configurator E=1 L)
File Online Tools Options Help
Online Settings -
5-Bus USB: PGL | GoOffine |
I Online Settings. .. I
| nformation
FPCD Type: PCDZ 045540 Fd 1.2210 I A (s I
Program:  Example Fupla
Date:  23/7/1990 Day: 1 | Hardware Info... |
Time: 18:31:43 Wheek: 30 I i I
Status: Fun ___
| Clock. |
l Help I l Fiun I l Stop I l R e=ztart J I E wit I
Online Settings Communications parameters for PCD connection
PCD Type The connected PCD type
Version Version of firmware in the PCD
Program Name Name of the program in the PCD (device name)
Date Date from PCD's clock, if present
Time Time from the PCD's clock, if fitted
Day Day of the week: 1 = Monday, ... 7 = Sunday
Week Week of year 1..52
Status Operating mode: Run, Stop, Halt, Conditional Run

If the information shown in red is not present, or an error message dialog box

appears, it means that the Saia PG5 Online Configurator could not communicate with

the PCD.

Please check the following:

e That the PCD is correctly connected with the USB cable, or to the network, and
it's powered up.

e That the communications parameters are correct by pressing the Online
Settings... button.

Device Configurator

Uploads the configuration and opens the Device Configurator. Refer to the Device
Configurator documentation.
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2.10.2

Higtory... |

2.10.3

PCD History

The History window shows all the hardware or software errors which have occurred
while the PCD was operating. History messages are always added to this list, even if
the associated XOB handler is programmed. Examine this list if the PCD's Error lamp
is lit.

EZ History o | B ]
Hiztary File
7 Call LEVELS 30 14:09:43 0E~01-2003
7 CalLl LEVELS 30 14:09:43 0E~01-2003
»7 CALL LEVELS 30 14:09:43 06012003
»7 CaALL LEVELS 30 14:09:43 06012003
7 Call 1EVELS 30 14:09:44 06-01.-200%3
> »7 CALL LEVELS 30 14:09:44 06~01-200%3
 »7 CALL LEVELS 30 14:09:44 06~01.-2003
»7 CaALl LEVELS 30 14:09:44 06-01-2003
7 CaALL LEVELS 30 14:09:44 NE~01-2003
7 CalLl LEVELS 30 14:09:44 0E~01-2003
7 CALL LEVELS 30 14:09:44 0E-01-20073
7 CALL LEVELS 30 14:09:44 06012003
7 Call 1EVELS 30 14:09:44 06-01.-200%3
BATT FAIL 816 0 14:09:43 06~01-200%3
IR OVERFLOW 1] 0 1z:00:00 06~01-200%3
ERROR FLAG 772 & 14:09:44 06~-01.-2003
Y Y h
Help | | Clzar History Refresh | | Save bz, |
L Date and time of error

Program line

Number of errors

Description of error

>> Most recent error

NOTES:

e If the error occurred on a program line, the Address shows the line number. If not,
it will show a hexadecimal reference.
e XOB 0 (power off) messages are only shown if XOB 0 is programmed.

Setting the PCD's Clock

Set PCD Clock e
PC Clack PCD Clack
Date: 18103 Date [dd/mmpy): 2340741990
Time: 8:55:03 Time [hhimm:ss) 19:08:40
Day of week [1-7]: |1
Copy to PCD »>> ‘Wheek, of year [1-53): |20
Help [ ] 4 ] | Cancel |

Most PCDs have a built-in real-time clock which provides the date and time. The
Clock... button displays the above dialog box which allows the date/time to be viewed
and adjusted. The Copy to PCD >> button immediately copies the date/time of the PC
into the PCD's clock. Alternatively, the date and time can be entered manually and
are transferred when OK is pressed.
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2.10.4 Saving program and data from RAM

FY. [Daily timer] - Saia PG5 Online Configurator [ = | ﬁ,l
File | Online | Tools Opticns  Help

il Go Offline

5 Online Settings... [ Gafifine ]

" *  Run [ Dnline Settings... ]
Stop

J 1 [ Device Configuratar ]

F Restart

Hard Infa...

. Hardware Information... [ ______ ]

T

. Program Information... [ Hiztary... ]
History... | Cock. |
Clock...

5-Bus Station... @ [ E xit ]

Download Program...

5

Upload Program...
Download via HTTP/FTP

Upload All...
Download All...

Flash Memory »
Clear Memory...

This is an interesting command which allows the save and restore of the user
program and configuration, and also all the Registers, Flags, Timers, DB, Texts etc.
present in the PCD's RAM memory. This is very useful for copying programs to other
PCDs, when duplicating an installation, changing the PCD, or simply to restore the
PCD to a previously saved state.

Tools, Upload All...
Uploads and saves all of RAM into a file of type ".im5"(PG5 memory image file).

Tools, Download All...
Downloads a ".im5" file into the PCD's RAM.
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2.10.5 Create Diagnostic File

This useful feature creates a file containing all the information needed when
requesting help from Saia Burgess Controls technical support team. The file contains
details about the PCD type, firmware version etc.

Use the Tools, Create Diagnostic File... command and note the path of the file
which was created.

2.10.6 Firmware Downloader

For a PCD to be able to use the latest functionality it may be necessary to update the
firmware in the PCD. This is easy to do because all PCDs store the firmware in Flash
memory. The current firmware version can be seen on the main window of the Online
Configurator.

Firmware is downloaded using the Tools, Firmware Downloader command, available
from Project Manager or the Online Configurator.

=

File Options Help

Connected to
USE in Pgu made
Options: Mone

W BNPCD3. Mieeb0_1.28.16.blk X

. Diownloading Firmware 27 % pleasze wait.
Files to download

C:\Users\e814632\5SBC\H - D3.Mxx60_1.28.16.blk

g Delete Edit

Help Start E xit

The Add button adds a new firmware file (.blk) to the Files to download list. The list
remembers the last file which was downloaded. For special applications the list could
contain several files, but for normal use please ensure that only the firmware file for
the connected PCD type is present. The most recent firmware files are available in a
directory on the PG5 distribution CD.

The Options, Online Settings... command defines the communications parameters,
usually using S-Bus USB or PGU mode.

Pressing the Start button to begin downloading the firmware. After a few moments, a
progress dialog box will appear.

When completed, the Run, Halt and Error LEDs will flash while the PCD does some

memory management. Please wait for about 1 minute after they stop flashing before
powering off the PCD or continuing to work.
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Device configurator

The Saia PG5 Device Configurator enables configuration of the Device’s equipment
parameters: Device type, memory, communications channels, input/output modules,
but it also checks the power consumption by the input/output modules on the internal
power supply of the PCD and prints labels for sticking on the 1/0O modules.

In order to place a PCD device into service it is necessary to define at least the type
of PCD and its memory configuration. The other configurations can then be added
according to the required services, such as communication networks or I/O handling.

For those familiar with versions PG5 1.4 and older, the Device Configurator is an
entirely new program, presenting configuration parameters with a new human-
machine interface organized in a very different way. Although new configuration
options are available, both Devices and their configuration parameters remain the
same as before.

Scanning the Device parameters to the configurator

The simplest method to realize the configuration consists in linking the computer to
the PCD using a USB cable and scanning the configuration already present in the
PCD’s memory using the menu Online, Upload Configuration... or the corresponding
button in the tool bar. If the memory turns out to contain no configuration, PCD
firmware undertakes to return the appropriate information, then check the
configurations corresponding to your application.

User manual PG5 | Chapter 3 | Device configurator | 29.08.18



3.2 The main view on the configurator

|[}evit:e

Type Description
PCD3.M5540 | CPU with 256/512/1024 KBytes RAM, 4 IfO slots (expandable), USB, Profi-S-Met, RS-232

Memory Slots
| ry

Slot Type Description
M1
M2

|Dnbuﬂrd Communications

Type Description

RS-485/5-Met  RS-485 port for Profi-5-Bus or general-purpose communications (D-Sub #2).
USEB Universal Serial Bus port, PGU or general-purpose.

RS-232/PGU  RS5-232 PGU or general-purpose serial port (O-Sub #1).

RS-485 RS-485 port for general-purpose communications (Terminal block).
Ethernet Ethernet port. IP Settings. DHCP.

Ethernet Protocols

Section Description

IP Transfer Protocols FTP, HT TP Direct Protocols, ODM.

IP Protocols DMNS, SNTP, SNMP protocols.

HTTP Portal HTTP Portal Communication For PCD Over Private Network.

Onboard 1fO Slots

Slot  Type Description
Slot0
Slot 1
Slot2
Slot3

+

The main view on the configurator represents the different equipment features making
up the Device.

Device slot

Indicates the current Device type. If it is selected, it displays the properties of the
Device such as RAM/EPROM/Flash internal memory size, the password, use of the
S-Bus, of input/output handling, options and power consumption on the 1/O bus.

To change the type of the device, point the mouse on the current Device and select
the context menu Change Device Type ... The Properties context menu enables the
relevant properties window to be displayed.

Memory slots

Memory slots available in order to receive Flash memory extensions corresponding to
the type of the selected Device. To configure the memory slots, select and drag the
corresponding memory modules from the 1/0 Selector window to their slots. To open
the E/S Selector window select the menu View, Selector Window.
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Onboard Communication slots

The internal communication slots represent the available communication interfaces.
Depending on the PCD types, the number of communication interfaces is different,
they are only configured if they are utilized by the PCD program.

Some slots are pre-defined, others are freely configurable and require definition of the
corresponding communication modules by selecting them in the E/S Selector window
and dragging them to a slot.

Selecting a communication slot displays the parameters of the communication
interface in the properties window and enables them to be defined.

Onboard slots

Represents the input/output slots available on the Device. The available E/S modules
are configured by selecting them in the E/S Selector window in order to drag them to
an E/S slot. As is the case with the other slots, selecting one of the E/S slots displays
the relevant configuration parameters.

Expansion slots

The expansion slots designated by means of ‘+’ can receive a bus expansion module
in order to add extra E/S modules. Configuration of an expansion module is carried
out by selecting the corresponding module in the E/S Selector window in order to
drag it to the extension slot indicated with ‘+’.

Loading the configurator parameters to the Device

Equipment configuration of the Device is necessary on first utilization but also in the
event of all changes such as memory extension, setting up a communication module,
etc.

These parameters are not only configured in the device configurator but also loaded
in the Device’s memory by means of the Download Configuration menu or the
corresponding button.

Attention, loading the program from the Project Manager does not load the
configurations in the Device. The configurations must be loaded from the Device
configurator.
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3.4 Device properties
! Properties x
|Device : PCD3.M5540
4 Frmware +
Firmware Version Fram 1.22.00 or more recent and compatible I
4 Memory
User CodefText/DB + Extension Text/DB Memory QleEYa:inAEA
Iser Code/Text/DB Memory Backup (Flash) On File System
Extension Text/DE Memory Backup (Flash) 256 KBytes
Program Directory COnboard Flash
Program Restore Super cap or battery failure (default)
4 Options
Reset Output Enable Yes
¥0B 1 Enabled Mo
RunfStop Switch Enable Yes
Time Zone Code
Service Key =
4 Password
Password Enabled Mo
Password
Inactivity Timeaout [minutes] 1
4 5-Bus
5-Bus Support Yes
5-Bus Station Number ]
4 Input/Output Handling
InputfQutput Handling Enabled Yes
Peripheral &ddresses Definition Auto (recommended)
4 Power Supply
Power Supply Specification -20/+25% i
Current Available 5V [ma] a00
Current Available W+ [mA] 150
Current Used 5V [mA] i
Current Used v+ [ma] ]
4 Web Server
Default Page start.htm
Display Root Content Enabled fes
Access Checks Enabled Yes
Access Timeout [5] a0 1
A 'y 1 | el n = | I -
User Code /Text/DB + Extension Text/DB Memory
Size of onboard user codeftext/DB memory. This memory range contains the user program, texts and
DBs {with an address lower than 4000) and the extension memory for texts and DBs (with addresse 40...

3.4.1
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Memory

Code/Text/Extension memory

Represents the RAM available on the Device in order to receive the program as well
as texts and data blocks included between addresses 0 ...3999, but also texts and

data blocks with an address higher than 3999.

This memory may be organized differently on some older PCD’s. The extension
memory is separate from the Code/Text memory. We therefore have two parameters:




3.4.2

Code/Text
Represents the RAM or EPROM available on the Device in order to receive the
program as well as texts and data blocks included between addresses 0 ...3999

This memory may also be EPROM on some older PCD’s. Whereas the new ones
provide the opportunity to carry out a program backup on a Flash memory.

Extension Memory
Represents the RAM available for data blocks with addresses higher than 3999.

User Program Memory Backup size (Flash)
Indicates the size of the internal Flash memory of the Device, if it is insufficient, some
types of devices support a Flash extension memory on one or a number of external
slots. See configurations under Memory Slots.

The Flash memory is used in order to realize program backup after loading on the
Device. Backup must be activated in the menu Tools, Options of the Project Manager
or realized on request by the Project Manager by means of selecting the menu
Online, Flash Backup/Restore.

If a power outage causes a loss of the program in RAM, when power is restored the
Device Firmware automatically restores the program present on the Backup memory.

The Flash memory also supports other applications such as data backup or the
source files of the project.

Password

The Devices have a protection mechanism by means of a password. If there is
password protection, only the reduced communication protocol can be used. It only
authorizes access to the registers, timers, counters, indicators, inputs, outputs, data
blocks and the system clock. The other data, such as the user program, S-Bus
configuration and the historical table, cannot be accessed. The orders Run, Stop,
Step etc. are placed out of operation.

Setting up communication on a password protected Device displays a dialogue for
password entry before enabling use of the full protocol. Selecting the Cancel button
sets up communication in any case, with the restrictions of the reduced protocol.

In the event of forgetting the password, the PCD memory must be wiped and
reprogrammed in order to configure it without a password or with a new password.

Wiping the memory

This is very simple for RAM. It is simply necessary to cut the Device’s power supply
and remove the battery for a while.

For EPROM, the memory chip must be removed from the Device and wiped by
means of the UV lamp, then reprogrammed with an EPROM programmer by means
of the user program and a known password.

For Flash memories, the memory chip must be removed from the Device and wiped
by means of an EPROM programmer which supports Flash memory chips.

On reading the hardware settings, the PCD password is always absent.
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3.4.4

3.5

Otherwise, this would enable unknown passwords to be read in order to then load
them into another PCD which would become inaccessible until the memory was
removed and wiped.

S-Bus

If one of the communication interfaces defined under Onboard Communication or
Onboard Slots is used, start by activating the S-Bus support and defining the S-Bus
station number.

The S-Bus station number is common to all of the Device’s communication channels.

Power Supply.

The 5 and 24 Volts power supply required for the functioning of I/O modules is
provided by the Device’s bus. It is advisable to check that the configuration of the 1/0
defined under Onboard Slots of the configurator is not higher than the values for the
maximum available current.

Serial S-Bus communication properties

Serial S-Bus is a masters/slave network enabling the Devices to be networked on a
RS 485/232 series line in order to exchange data between PCDs and supervise the
process. It also supports all service functionalities by means of the programming tool
PG5 (PGU) and an analogue or ISDN modem.

PG5

Supervision Supervision
(m (i

External T
masters : == 3

PGU slave channel:
Serial-S-Bus, Profi-S-Bus,
Ether-S-Bus or modem line

Serial-S-Bus PGU slave channel

Depending on the series communication slot selected, the properties window enables
configuration of the Serial-S-Bus channel as a PGU slave for a series line, PGU slave
for a modem line or master gateway. Start by activating the desired configuration then
add the active parameters.

4 Serial 5-Bus Port
Port Mumber Serial 5-Bus |0
Port Number
Number of the communication channel, this number may be used by program
instructions in order to designate the assignment channel (SASI) or to transmit data
exchange telegrams.
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Full protocol (PGU) Serial-S-Bus (PGU slave for series line)

4 Serial 5-Bus Port
Port Number Serial 5-Bus |0
Serial 5-Bus Enabled Mo
Full Protocol (PGLU) b=

Extra Serial-S-Bus slave communication slots can be configured using a reduced
protocol (without the PGU function). Only the PGU slot is configured from the
configurator, the slave function, without the PGU function, is configured from the
program Fupla/IL with the assistance of the instruction SASI.

Note, the S-Bus address is defined in the device’s properties.

Public Line S-Bus Modem (PGU slave for a modem line)

This configuration is only available for series communications slots which provide all
control lines required for linking with a modem. Provides the same services as Full
protocol (PGU) Serial-S-Bus but through a telephone line and an analogue or ISDN
modem. To enjoy simplified operation, we recommend using SBC modemes.

4 Public Line 5-Bus Modem
Port Number Modem ]
Use Serial 5-Bus For Modem Yes El
Full Protocol (PGU) on Modem Po|Yes
Modem Mame
Modem Init
Modem Reset

Modem Name

Enables selection of the type of modem used. It is recommended to use Saia PCD
modems, thus they are already present in this list, the parameters Modem Init and
Modem Reset are already configured and tested.

Note, the S-Bus address is defined in the device’s properties.

Serial S-Bus Master Gateway.

The Gateway function is commonly used to link two different communication
networks, adapt a Saia PG5 programming tool, for VisiPlus supervision, a modem line
on the Serial-S-Bus network or for creating a multi-master network.

All telegrams received from external masters and which are not meant for the
gateway station are automatically redirected to the master gateway channel.

4 Serial 5-Bus Master Gateway
Port Number Gateway o

Use Serial 5-Bus For Gateway Yes El
First 5-Bus Station W]
Last 5-Bus Station 253

First/Last S-Bus Station
Enables filtration of telegrams to be sent on the Gateway according to the target
station numbers.
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3.5.4 S-Bus Mode and Timings

4 5-Bus Mode And Timing

5-Bus Mode Data Mode
Baud Rate 9600 Baud
Response Timeout [ms] 0
Training Sequence Delay [ms] i}
Turnaround Delay [ms] i}

Mode

Choice of the method applied by S-Bus in order to indicate the start and finish of the
messages, must be identical on all stations making up the network. Preferably choose
the data mode, this method is suitable for all applications, in particular for the use of
modems or standardized network equipment.

Baud rate
Speed of communication, must be identical on all stations in the network.

Response Timeout

Waiting time in milliseconds by the master station in order to receive the response to
a telegram. This timing is particularly important when the slave does not respond. If it
is too long this will severely slow down communication. If it is too short the responses
arrive too late and cause the telegram sent by the master to fail.

By default the value of the timings is zero, this means that the default timings are
applied. In practice we only change them when Gafeways or modems are used:
generally we restrict ourselves to stretching the Timeout on the external masters.

Training Sequence Delay (TS)

Timing in milliseconds between activation of the RTS (Request To Send) signal and
sending of the message. With S-Bus, the activation of RTS enables drivers RS-485 or
RS-422 to be selected.

Turnaround Delay (TN)

Minimum timing in milliseconds between the end of a response and transmission of
the next telegram. This gives the outlying station time to switch the line from emission
mode to reception after having sent a message. The TN is particularly important when
PCD7.T100 receptors or modems for private lines are used.
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Profi S-Bus communication properties

Profi-S-Bus is a multi-master field bus based on the Profibus FDL standards and the
SBC S-Bus protocol. It enables the Devices to be networked in order to exchange
data between PCDs and supervise the process. It also supports all service
functionalities by means of the Saia PG5 programming tool. (PGU)

Supervision Supervision
@
€ ¥

External B ‘
masters:

PGU slave channel:
Serial-S-Bus, Profi-S-Bus,
Ether-S-Bus or modem line

Profi-S-Bus PGU slave channel

The properties window corresponding to the S-Net communication slot enables a
Profi-S-Bus slave or master gateway channel to be configured. Start by activating the
desired configuration then add the active parameters.

Profi-S-Bus (slave)

Defines Profi-S-Bus channel as slave or PGU slave. This definition may be
complemented by a master function by adding a SASI master instruction in the Fupla
or IL program.

4 Profi-5-Bus

Channel Mumber Profi-5-Bus 10
Profi-5-Bus Enabled Yes El
Full Protocol (PGL) Profi-5-Bus | Mo
Slave Yes
FOL Address i
Use 5-MNet Configuration Mo
S-Met File Name
Baud Rate Profi-5-Bus 1.5 MBEd
Bus Profile Shet
Full Protocol PGU

PGU Slave (Yes)
Supports the exchange of data with master stations, supervision systems and
terminals, but also supports the programming tool and tool for setting up PG5.

Slave (No)
Only supports the exchange of data with the master stations, supervision systems
and terminals.
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Address

Address of the station on the Profibus FDL network. In order to fully designate the
Device with which telegram exchange takes place, two addresses are required, the
Profibus FDL address and the S-Bus address defined in the device’s properties.

Baud rate Profi-S-Bus
Speed of communication, must be identical on all stations in the network.

Bus Profile
The timings for transmission are grouped into three profiles:

e User-defined : the parameters are defined by the user

e S-Net : uses the values which are most suitable for the Saia PG5 network
Configurator.

e DP: uses the values which are most suitable for the Profibus DP network.

The Profile must be identical on all stations in the network.
The S-Net profile is required when RIO PCD3.T76x is used on the networks.

Profi S-Bus Master Gateway.

The Gateway function is commonly used to link two different communication
networks, adapt a Saia PG5 programming tool, for VisiPlus supervision, a modem line
on the Profi-S-Bus network.

All telegrams received from external masters and which are not meant for the
gateway station are automatically redirected to the master gateway channel.

4 Profi-S-Bus Master Gateway
Channel Mumber Profi-5-Bus Gate 10
Use Profi-5-Bus For Gateway  fog =
First 5-Bus Station Profi-5-Bus 0
Last 5-Bus Station Profi-=-Bus 253
Response Timeout [ms] 0

First/Last S-Bus Station
Enables filtration of telegrams to be sent on the Gateway according to the target
station numbers.

Response Timeout

By default the value of the Timeout is zero, this means that the default timing is
applied. In practice we only change it when the Gateways or modems are used:
generally we restrict ourselves to stretching the Timeout on the external masters and
never on the gateway channel.
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3.6.3 Bus Parameters: user defined

Bus Profile User defined
B Bus parameters

Slat time 300

flin. Tsdr 11

Plax. Tsdr 150

Quiet time 0

Setup kime 1

Gap update Facktor 10

Highest station address 126

Max, retry limik 1

The properties of the bus contain all of the Profi-S-Bus communication
parameters. These values can only be edited if the User-defined bus profile is
selected. The parameters must be the same for all stations on the network.

All timings are indicated in bit (humber of bits).

Slot Time
Maximum amount of time the data or token emitter waits for the addressee’s
response.

Min. Tsdr
Minimum waiting time by a slave after having received a telegram until emission
of the response to the master.

Max. Tsdr
Maximum waiting time by a slave after having received a telegram until emission
of the response to the master.

Quiet Time
Waiting time by the emitter after the end of a frame before activating its reception.

Setup Time
Time elapsed between an event and the corresponding reaction.

Gap Update Factor
Number of rotations by the token between two GAP (update) cycle maintenances.

Highest Station Address
The highest address (HSA) on the network

Max. Retry Limit
Number of repetitions without acknowledgement of receipt before sending a negative
acknowledgement of receipt.
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Ether-S-Bus communication properties

Ether-S-Bus is a multi-master network based on Ethernet standards and the SBC S-
Bus protocol. It enables the Devices to be networked in order to exchange data
between PCDs and supervise the process. It also supports all service functionalities
by means of the Saia PG5 programming tool. (PGU)

PG5

Supervision Supervision

@ @

External
masters:

PGU slave channel:
Serial-S-Bus, Profi-S-Bus,
Ether-S-Bus or modem line

Ether-S-Bus slave PGU channel

The properties window corresponding to the S-Net communication slot enables
configuration of an Ether-S-Bus slave or master gateway channel. Start by activating
the desired configuration then add the active parameters.

Ether-S-Bus (slave)

Defines Profi-S-Bus channel as slave or PGU slave. This definition may be
complemented by the master function by adding a SASI master instruction in the
Fupla or IL program.

a TCP/IP
Channel Mumber 9
TCPR/IP Enabled Yes =
Ethernet RIO Metwark Mone
IP &ddress 0.0.0.0
Subnet Mask 255.255,255.0
Default Gateway 0.0.0.0
+ Mccess Control List Show
IF Filtering Enabled Mo
IF Filtering Palicy White List
IF Filtering List Configure
IP Node

Number of the TCP/IP node. The node is used in the Device’s application program in
order to reference the IP address of the slave station with which data is to be
exchanged.

IP Address

Address of the station on the Ethernet network. In order to fully designate the Device
with which telegram exchange takes place, two addresses are required, the Ethernet
address and the S-Bus address defined in the device’s properties.

Subnet mask
Defines the part of the IP address which belongs to identification on the network and
identification of the host. All bits corresponding to the network are at 1 while the bits
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corresponding to the host are at zero. The network identifier is the result of a logical
AND combination between the IP address and the subnet mask. Each TCP/IP host
requires a subnet mask, even on a network segment. The subnet mask by default is
therefore 255.255.255.0 (ClassC)

Default Router.
Address of the default router.

PGU port

PGU slave (Yes)
Supports the exchange of data with master stations, supervision systems and
terminals, but also supports the programming tool and tool for setting up PGS5.

Slave (No)
Only supports the exchange of data with the master stations, supervision systems
and terminals.

Network Groups
Displays the dialogue window in order to configure the Device as client or server on
the network group.

Profi S-Bus Master Gateway.

The Gateway function is commonly used to link two different communication
networks, adapt a Saia PG5 programming tool, for VisiPlus supervision, a modem line
on the Ether-S-Bus network.

All telegrams received from external masters and which are not meant for the
gateway station are automatically redirected to the master gateway channel.

4 Ether-5-Bus Master Gateway

Channel BMuamher (2ate o
Lnannel MumbDer Lateway =

Use Ether-5-Bus For Gateway Yes El
First 5-Bus Station 0

Last 5-Bus Station 253

Response Timeout [ms] ]

First/Last S-Bus Station
Enables filtration of telegrams to be sent on the Gateway according to the target
station numbers.

Response Timeout

By default the value of the Timeout is zero, this means that the default timing is
applied. In practice we only change it when the Gateways or modems are used:
generally we restrict ourselves to stretching the Timeout on the external masters and
never on the gateway channel.
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3.8

3.8.1

3.8.2

On board slots properties, configuration of the media mapping

The Device’s input/output handling can be managed with the assistance of media
mapping made up of indicators/registers updated by the Device’s firmware. The Fupla
or IL program no longer directly accesses the inputs/outputs for the read/write
operations but works with the media mapping.

Fupla/IL program

Frame buffer
Registers

Firmware

Input slot Output slot Input slot Output slot
PCD3.E110 PCD3.A400 PCD3.W300 | PCD3.W400

Process

The media mapping is configurable with PCD1.Mxxx0, PCD2.Mxxx0 and PCD3
devices.

However, it is still possible to access the inputs/outputs directly without configuring
the media mapping. This makes it possible to guarantee compatibility with former
projects by previous versions of PG5 and devices which do not yet support it: PCD1,
PCD2.M1xx, PCD2.M480.

Device properties, necessary configurations.

If the Device’s firmware supports the media mapping, I/O handling can be activated or
deactivated by means of the parameters below.

= Input/output handling
Inpukf2utput Handling Enabled Yes ;I

Peripherical Addresses Definition Auto (recommended)

Input/Output Handling Enabled
Yes, all E/S parameters on the module are available to support configuration of the
media mapping.

No, all of the parameters defined in Onboard slots are without influence on the user
program.

Peripheral Address Definition
Automatic or manual definition of peripheral addresses for the media mapping of each
module.

Onboard slots, configuration of the E/S modules.

Enables configuration of the 1/0 modules present in the device by selecting them in
the E/S Selector window in order to drag them to an I/O slot.
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Selecting one of the I/O slots displays the relevant configuration parameters in a
properties window.

Configuration of the 1/O slots is not necessary if the media mapping is not supported
by the PCD or not activated in the Device’s properties.

3.8.3 Properties of binary 1/0.

Enables definition of the configurations required to elaborate the media mapping.
If the Media mapping selection is not displayed, this means that the Device’s firmware
selected under Device does not support this functionality.

Slot 0 : PCD2.E110, 8 Digital Inputs, 24VDC

4 General
Base Address 0
4 Power Consumption

F anznmnotion 5y T

ower Consumption 5V [mA] 74
4 Media Mapping
Media Mapping Enabled Mo

dia Ta

edla lype
-
Of

dia 8

«.
m

Number

m

Base Address
Base address of the module: 0, 16,32, etc.

Enabled Media Mapping
Cyclical update of the media mapping (register or indicators) with the input, output
values present on the Device’s slots.

Media Type

Type of medium used to backup the input or output values. For analogue I/O, the type
is always register. For binary 1/O, the type is indicator by default but can also be
register.

Number of Media
Number of media required to backup the values. For example, a PCD3.E110 digital
input module requires 8 indicators.

Media Mapping

The new Media Mapping view shows the symbol names for all the I/Os which are
mapped to media (Registers and Flags). This view can be shown or hidden using the
"Media Mapping" command under the “View”.

The addresses for the input and output symbols can be dynamic or absolute. It is no
longer necessary to define consecutive addresses in an array of symbols (except for
RIO media or Firmware compatibility).

The media mapping supports external symbols which are defined in other files with
Public scope (Fupla, IL or symbol files). These can be filled in quickly using drag-and-
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drop from the Symbol Editor. If you have defined a Fupla application where some
public symbols need to be linked to an input or output, just drag-and-drop them into
the Media Mapping view and onto the correct I/O.

Media Mapping

Slots / Symbols Type Address Comments Scope  Tags
= PCDZ M5540, CPU with 1 MBytes RAM, 8 /O slots (expandable), 3 communication slots, USE, Profi-S-Net, RS-232, Ethernet.

— S.10 Slot0.DigitalInput F [B] Public: 510
— 10.5lotD DigitalInputd E 5.10.5lotD. Digitallnput + O Digital input 0 Public 510
— 10 .5SlotD Digitallnputl = 510 SlotD. Digitallnput + 1 Digital input 1 Public 5 10
— 10.5lotD DigitalInput2 E 5.10.5lotD. Digitallnput + 2 Digital input 2 Public 510
— 10 .SlotD Digitallnput3 = 510 SletD.Digitallnput + 3 Digital input 3 Public 5 10
— 10.5lotD DigitalInputd E 5.10.5lotD. Digitallnput + 4 Digital input 4 Public 510
— 10 .5SlotD Digitallnputs = 510 SletD.Digitallnput + 5 Digital input 5 Public 5 10
— 10.5lotD DigitalInputs E 5.10.5lotD. Digitallnput + & Digital input & Public 510
L— 10 .SlotD Digitallnput? = 510 SletD.Digitallnput + 7 Digital input 7 Public 5 10

According to the build of the program, these symbols are available in order to
elaborate the Fupla et IL programs, we find them among the All Publics symbols
under: S./0.Slot0, efc.

Symbaol Editor o=
E= EE|+ # |= | A K3 Cu JFind: Type a substring to find -
Syrnbol M ame Type AddressValue | Comment Tags Scope =
= All Publics ROOT

I';Ll—l calo GROUP
2 =3 5atl GROUP
— DIGITAL_INW COMST |0 Address of digita.. Public
— & Digitall nputd F 1] Crigital input O S_10 Public | |
— & Digitallnputl F 1 Drigital input 1 S_10 Public
— & Digitallnput? F 2 Drigital input 2 S_10 Public
— & Digitallnput3 F 3 Drigital input 3 S_10 Public
L A Dimiksllaea kA C A Miimib =] ek A (=i} [ SN ;I
Al Publics % | System | Untitled3 fup |

3.8.4 Properties of analogue /0.

Configured as for the binary 1/0O modules, we find the same parameters in order to
define the Media mapping of the analogue module on registers.

E Analogue Output 1
Output 1 Range 0, 10% in b oF % resalukion
tinimal Yalue Cutput 1 ]
Maximal Yalue Cukput 1 10000
Reset Yalue Quktput 1 1]

On the other hand, a new section provides the parameters required for configuration
of the 1/0 magnitudes of each channel.
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3.9 Printing of labels for the /0 modules.

The Tools, Label menu enables display of the window below in order to prepare
labels to be placed on the PCD3 I/O modules and in the PCD1.Mxxx0 and
PCD2.Mxxx0 cover. Select the label and edit the properties window.

# Label Editor - [Labels Yiew*] _ O] x|
File  Edit “iew Help A
Th
& [&
Properties » 0
E110 2400 |PCD3.A400, 8 Digital Outputs, Transistor
Signal Stop E Print 1=
Start .
Print label Vs
1 Alarme B Common parameters
2 1B Text Fonk Arial, G
Tewxt Colar Il Black
13 o149 Line Width 1
S Line Calor Il Black
14 ozl Line Visible Wes
5 oo = Border
- Border Yisible Mo b
1] 022 E Output 0
- TextO Stop
I7 023 = Output 1
Slat#0 Slotd 1 Alarme
E Output 2
Text 2 018
= Miakoaak % -
Text 1
Text For oukput 1,

Ready I_ I_ W Y

Width and colour of lines printed on the labels.

Border Visible

Traces the edge of the label in order to facilitate cutting. Note, pre-cut sheets are
available for printing the labels.

The size of the printed labels can appear twice the width because the intention is to
fold them in two lengthwise. They are therefore more stable in their holders.
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3.10 Extension of the Device Configurator by means of new devices
and 1/0 modules

When new modules or devices become available, it is no longer necessary to install a
new version of the Device Configurator or of PG5 in order to support them. It is
sufficient to install the XML file which describes the new hardware in a PG5
installation sub-directory and restart the software.

C:\Program Files (x86)\SBC\PG5 V2.3.160\DeviceTemplates
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PCD Data

This section gives and overview of the types of data which can be used in the PCD
programs (Inputs, Outputs, Flags, Registers, Counters, Timers etc.), their uses and
address ranges.
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4.1 Hardware Data

Programs contain many instructions to read, write and modify many different kinds if
data. The data which allows the program to interact with the outside world is
accessed via the controller's hardware.

4.1.1 Digital inputs and outputs

Inputs and outputs represent binary values (one bit) from the outside world. Inputs
show the states of switches, pushbuttons, proximity detectors, sensors, etc. Outputs
can activate valves, lamps, motors, etc.

Outputs can be written and read. Inputs can only be read. Inputs and outputs are
fitted by plugging I/O cards into the PCD's module slots. The start address of the 1/0Os
on the card is defined by its slot position.

Example

The following example turns on output 0 64 if inputs T 1 and T 2 are both high.
Another way to show such functions is by using a boolean equation:
064 =11 AND I 2

Instruction list program: Fupla program:
COB 0
: e }—<0 o
STH I 1
ANH T 2
ouT O 64 . ) .
ECOB Fbox: Binary, Arithmetic, And
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4-5

Date and time

A real-time clock (RTC) is built into the PCD. The date and time can be loaded into a
Register with an IL instruction or an FBox.

Example

The following example shows how to read the date/time.

Instruction list program: Fupla program:
Time
COB 0
0 HMS
RTIME R 1 Diay
ECOB

FBox: System information, Read time

This program reads the time from the clock and copies the value into registers R 1
and R 2 as decimal numbers, for example:

R1
R2

093510 hhmmss = 09:35 and 10 seconds
74081231  wdyymmdd = week 07, day 4 (Thursday), 31/12/08
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4.1.3 Interrupt inputs

Some PCDs have two interrupt inputs called INB1 and INB22. Whenever there is a
rising edge on one of these inputs, the normal program cycle is interrupted and the
PCD executes a special program block called XOB 20 or XOB 25 (XOB 20 for INB1
and XOB 25 for INB2). These inputs are capable of a frequency up to 1000 times per
second.

Example

The example demonstrates how to count pulses from INB1.

Instruction list program: Fupla program:

Ry s < ]
: [ < |
-

XOB 20 ;interrupt INB1
INC R 2 ;increments

;jregister R2 X0B 20

EXOB

E

ON =

FBox: Integer, Arithmetic, Add

For more details, see the PCD hardware manuals

interference and bounce from mechanical contacts) prevent the input from counting
pulses with a frequency higher than 50 Hz. Interrupt inputs therefore represent an
interesting alternative solution for this kind of application. They bypass the need to
use PCD2/3.Hxxxx counting modules, which have a maximum counting frequency
between 10 to 160 kHz, depending on the module type.

ﬂ Limits imposed by the input filtering (protecting a normal digital input against
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4.2 Internal Data

421 Flags

A flag contains a single binary bit of data, either 0 or 1. By default, all the flags are no
volatile. This means that if you turn off the PCD when the flag is a 1, it will still be a 1
when you turn the PCD back on (assuming the RAM backup battery isn't flat). All
volatile flags are reset to 0 when the PCD is turned off. The number of nonvolatile
flags is defined from the device's Build Options, see below.

Example

The following example writes a high (1) to flag number 11 as soon as input 1 or input
3 is high. Boolean equation: ¥ 11 = I 1 OR I 3

Instruction list program: Fupla program:
COB 0 == F 11
0
STH I1 ;if I 1 is 1
ORH L3 ;and I3 s 1 FBox: Binary, Arithmetic, Or
ouT F 11 ;then set F 11
ECOB

Configuring the number of no volatile flags

The partition between volatile and no volatile flags is defined in the device's Build
Options in the Project Manager. The ranges for dynamic addressing can also be
defined there. Dynamic addressing is described in the next section.

E Has Volatile Flags Yes
= I8 Devicel - PCD3.M5560 Last Volatile Flag 1499
~[2F Properties B Dynamic Volatile Flags 1000; 1499
-lgi: Online Settings - S-Bus USB: PGU First 1000
E@ Device Configurator Last 1499
1) Build Options B Dynamic Nonvolatile Flags : Used=525, Free=5667 2000; 8191
First 2000
Last 8191

Double mouse-
click
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4.2.2

Registers

Registers can contain signed 32-bit integer or floating point values.

Registers are useful for arithmetic operations, such as processing analogue values,
particularly in measurement and regulation applications.

All registers are non-volatile, which means that their values are not lost when the
PCD is powered off.

In Fupla, the "wires" or lines connected to registers have different colours depending
on the data type: yellow lines for a floating point values and green lines for integer
values. An integer value cannot interact directly to a floating point value, one of the
values must first be converted into the format of the other.

Example

The following example adds the integer 113 to the contents of register 12, and puts
the result into workspace register 54: R 54 =R 12 + 113

Instruction list program: Fupla program:
o
ADD R 12

K 113

R 54 FBox: Integer, Arithmetic, Add
ECOB

The 'K' indicates that '113" is a constant, not another register. 'K' values are unsigned
values from 0..16383. To use a negative or larger value, first load it into another
register with the LD instruction or Integer / Constant FBox, and add the registers.

Dynamic register addressing

Dynamic address allocation is a powerful feature introduced to free you from having
to specify a fixed address for every workspace register and flag in the program.
Addresses are allocated if you define a symbol name and type, without specifying the
address, this lets the Build assign an unused address for the symbol. The address
range used for dynamic address allocation is configured from the device's Build
Options. If a build error like this occurs: Dynamic address overflow for type: R,
increase the number of dynamic addresses for that data type.

-IE Devicel - PCD3.M5560 =l Dynamic Registers : Used=579, Free=5613 2000; 8191

...... o Properties First 2000
.-Igi: Online Settings - S-Bus USB: PGU Last 8191

B8 Device Configurator
-5} Build Options

Double mouse-

click
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Constants

Constants are fixed values that can be used directly, or loaded into registers, timers
or counters. Constants can be integer or floating point numbers, e.g. 100. 0.25, or Pi
3.1415. Timers and counters accept only unsigned integer values 0..2,147,483,647.

Example

The following example loads register R 4 with an integer value (100), which is divided
by floating point value (0.25). Because register R 4 contains an integer and we want
to divide it by a floating point value, R 4 must first be converted from integer to
floating point. First, copy R 4 to R 35 (a work register which we know is not being
used) and convert R 35 to a floating point value, then divide R 35 by 0.25 which has
been loaded into R 36. The floating point result of the division is putin R 5. R 5 is
then copied to R 6 to be converted back to an integer value (some of these steps are
not really necessary, they could use the same workspace registers.)

Instruction list program: Fupla program:
COB 0 ;cyclic block [Load an integer constant into a register |
0
100 I
LD R 4 ;load 100 into R 4 100

100
Corvert aninteger value |to flosting

COPY R 4 ;convert integer R 4

R 35 ; to floating point R 4 Hnt Fp Dliv4—=|FF 5
IFP R 35 ; in R 35 Enl
0 ; (0 = 1070) A

ID R 36 ;Load 0.25 into R 36
0.25 m

FDIV R 35 ;divide R 35 by 0.25 [ Convert a floating value to integer |
;pPu resu in

COPY R 5 ;Eonvert result back RF S Fpo Inty 5 |

R 6 ; to integer in R 6 Err1
FPT R 6

0

FBox: - Integer, Arithmetic, Move

ECOB - Conversion, Integer to, Floating points, Int to float

- Floating point, Arithmetic, Divide

- Conversion, Floating point to, Integer, Float to Int
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424

Timers and counters

Timers and counters can hold values between 0 and 2 147 483 648 (31 bits), and
they share the same address range: 0 to 1599. The number of timers is defined by
the device's Build Options , for example 0..31 are timers and 32 to 1499 are counters.
Timers have a default "timebase" of 100ms, which means that the timer is
decremented by 1 every 100ms, and so counts down 10 times a second.

Usually addresses 0 to 31 are dedicated to the timers, and addresses 32 to 1599 are
dedicated to the counters.

The user can, of course, configure personal settings. Timers have a default time-base
of 100ms (i.e. the system decrements each timer by one every 100ms). The timebase
can be changed in the Build Options., where timer / counter addresses can also be
configured. Timers are volatile, counters are not.

Timers and counters can only contain positive values. Their value can be changed by
loading a new value with the LD instruction. Timer values decrease only. Counters
can count up or down, using the INC/DEC instructions. (INC: T, DEC: {).

Timers and counters can also be used with binary instructions. When a timer or
counter contains a non-zero value, its state is High (1). When its content is zero, its
state is Low (0).

Configuring timers and counters

The distribution of the address range between timers and counters can be altered in
the Build Options. This is also where you can change the time-base of 100 ms.

%12 Devicel - PCD3.M5560 B Media Allocation and Dynamic Addressing

~~Ig: Online Settings - S-Bus USB: PGU Timer Timebase in milliseconds (10..10000)

[%f Properties Last Timer 49

100

------- E5 Device Configurator

5] Build Options

Bl Dynamic Timers : Used=0, Free=40 10;49
First 10
Last 49
Double mouse- Bl Dynamic Counters : Used=2, Free=598 1000; 1599
click First 1000
Last 1599

Technical information

The more timers you declare, the greater the load on the PCD. This is also true if you

lower the time-base. Take this into consideration before you change the number of

timers or lower the time-base.

Example: 100 timers will take about 2% of the PCD’s capacity.
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Example: Timer

Input 4 goes to 1. On the rising edge of this input, Output 65 is also set to 1. It
remains at 1 for duration of 2.5 seconds.

Load the timer:

LD T1
25
Value at integer
\ output "t" of the
Integer value: XPluse FBox
Binary value: |
State at binary output Q
STH T 1
Instruction list program: Fupla program:
COB 0 ;Cyclic block O
0 #Pulse
STH I 4 ;If input 4 Mri ol 0 65
DYN F 12 ; sees a rising edge FT t+
LD T 1 ;Load timer 1
25 ; with 2.5 seconc FBox: Timer, Pulse, Exclusive pulse
STH T 1 ;Copy timer state
ouT 0 65 ; to output 65
ECOB

Technical information

Timers in the Saia PCD are decremented at a rate defined by the Build Options,
Timer Timebase. (normally 100ms). The actual time defined by a constant which is
loaded into a timer changes if the time-base is changed. This means that if the
time-base setting is changed, then all timer load values must also be changed. To
overcome this problem, the time data type can be used to declare timer load
values. If a time value is used, then the linker calculates the actual timer load value
according to the time-base settings.

Format: T#nnnS|MS

]
1 BL_3DE393EB4 COB
7 DelayTime K Constant T#100MS 100 millisecondes
| K Constant | T#36005

User manual PG5 | Chapter 4 | PCD Data | 29.08.18



4-12
Example: Counter
A counter will be programmed to count up each time input 5 turns on, and down each

time input 6 turns on. These counts will be activated on the rising edge of the input.
The counter can be zeroed via input 2. The initial count will be loaded with 3.

Load the counter Increment the On input 2, reset the
on input 1: counter on input 5: counter:
LD  C 35 INC  C 35 LD C 35

Counter value

Counter state: \
A counter's state is 1 if it contains a non-

zero value:
STH C 35
Instruction list program: Fupla program:
COB 0 ;Cyclic block i
0 S
(et O
STH I 1 ;If input 1 is 1 (12} ol Tt
LD C 35 ;then load counter 35 HJF' Err1
3 ; with 3 PDWH
STH I 2 ;If input 2 is 1 [ 3—C
|
LD C 35 ; then load counter 35
0 ; with zero
STH I5 ;On rising edge of FBox:
DYN F 13 ; input 5 Counter, Pulses counter,
INC C 35 ;increment counter 35 Up down with preset and clear
STH I 6 ;On rising edge of
DYN F 14 ; input 6
DEC C 35 ;decrement counter 35
ECOB
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4.2.5 Texts and data blocks

Texts (character strings) and data blocks (DBs, arrays of 32-bit values) are non-
volatile. Texts are used for: messages for displays, transmissions to pagers,
command strings for modems, etc. DBs are used for data logging, tables etc.

Texts and DBs share the same addresses. If Text 1 is defined, the there cannot be a
DB 1. Texts and DBs 0..3999 are in main program memory, which may be read-only.

Texts and DBs 4000 and above are in extension memory, which is writable RAM.

The maximum number of Texts and DBs is 16 383.

Technical information

Registers, flags, timers and counters are handled by the system and stored in
separate RAM memory. DBs and Texts are stored in the main memory, together with
the user program. If you want to use a Flash or EPROM for your main memory, your
program can read from this memory but not write to it. Therefore you cannot alter the
content of your DBs (for example your data logging). In most cases you will not bother
with this, but if you know that you are going to read and write your DBs, then make
sure to use DBs which are stored in the extension (data) memory => Texts/DBs 4000
and above. Extension (data) memory is always RAM, which means you can read and
write to it.

Examples of Text and DB declarations
TEXT 10 "Bonjour!" ;Text 10 contains the string Bonjour!

TEXT 11[7] "Hello" ;Text 11 is 7 chars long, the first 5
;are Hello and the last two are spaces

DB 12 45,46,78,999,0 ;DB 12 has the 5 integer values:
;45,46,78,999,0

DB 13 [10] ;DB 13 is 10 wvalues, which are all zero

DB 14 [4] 2,3 ;DB 14 is four values, the first two are
;2 and 3, the last two are 0
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Text definition with the symbol editor

ref. Call=hM=
SEND SME
FA27 m— 5]

Msg  |Datalo
Mg | g

Symbol Editor

=10l x|
v Definitian
[ Fixed size Character Set
| ANSI =]
Content
"hlarmel: Cemperature too high

$H $R 0935"

EEEE |+ + |F T .
Symbal Name Tupe | Address: p | 0. I Cancel | J
=— Untitled? fup | RODT S
& COB_D0 COB 1 Laocal
— ¢ Alarmel TEXT = 2000 Public:
b —
All Publicz | System | Untitled2 fup *
Data bloc definition with the symbol editor
E DB Edit : Datalog DB RAM 4000 _ O] x|
¥ Defirition
Size
|4
. Cantent
Init DE oren
m__ﬂn [riden Walle Comment
OE |DataLu:ug 0|27 Welocity
b 1|266 Deztination
2130 Tirneout
31 Sucess
Symbol Editor
bEEE | 4|1
Symbal Mame Help Create Clear aF. Cancel |
=— UntitledZ_fup A
& COB_O COB Laocal
— ¢ Datalog DB RAM 4000 = Public
— & F 128 Local —
All Publics | System | Untitled2 fup >
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Summary table

Description Media Operand Binary Numeric Volatile
Inputs | 1)0...8191 0,1
Outputs (0] 1) 0...8191 0,1
Flags F 0...16383 0,1 No
Registers R 0...16383 -2 147 483 648...+2 147 483 647 No
-9.22337E+18...+9.22337E+18
Constantes K -2 147 483 648 a +2 147 483 647
-9.22337E+18 a +9.22337E+18
Timers T 2)0...31 0,1 0...2147 483 648 Yes
Counters (9 2)32...1599 0,1 0...2147 483 648 No
Texts X 3)0...3999 String of max. 3072 characters No
4) 4000 ...
Data Blocks DB 3) 0...3999 Max. 382 values No
(slow access)
4) 4000 ... Max.16 383 values
(fast access)

1) Depends on PCD model and its fitted 1/0 cards

2) The actual number of timers is configured from the Build Options.

3) Texts/DBs 0..3999 are stored in program memory (RAM / EPROM / FLASH)

4)  Texts/DBs 4000 and above are stored in extension (data) memory (RAM)
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5 Symbol Editor

5.1 Elements of a symbol
{ Symbol Editor % x
Show or Hide = -
E:EE 4+ 4+ = afc|s|T Y Find: Type a substring to find - -
the Symbols a8 - : ‘
Edit Symbal Name Type Address/Value Comment Scope
ftor = Daily Timer fup ROOT
& COB_3A87C0D7 COB Local
» —& HMS R [r PCD Clock with current time | Local
— % Daily Timer 0 32 Daily Timer Local
& ONTIME R = B0000 Switch on time Local
&, OFFTIME R = 15000 Switch off time Local
All Publics | System | Daily Timer.fup X

The symbol editor can be accessed from the program editors, Fupla, instruction list (IL)
and Graftec, by pressing the Show or Hide the Symbols Editor button or using the
View/Symbol Editor menu.

The Symbol Editor supports the list of all variables manipulated using the programs:
Symbol name, type, address/value, comment, scope, etc.

There is always a blank row at the end of the list or a group to define new symbols.

511  Symbol Name

A symbol is a name representing the address of an input, output, flag, register, constant,
text, DB or structure block (COB, PB, FB, XOB, SB, TR, ST). We recommend using
symbols in the programs and not directly using the addresses of registers, flags, etc.

Assigning meaningful comments and names to symbols makes the programs easy to
read and understand. For example, we can assign symbol ' pump_boiler1 to O 32 and
use this symbol to represent this output in the programs. The comment can be used to
expand the information relating to a symbol: ‘feed pump for boiler 1°.

Symbols can be used to correct the address or type of data via the Symbol
Editor without having to copy the correction to each program instruction/connector. The
corrections made to a symbol definition are automatically propagated to all program
instructions/connectors that use this symbol. This approach significantly restricts the risk
of errors that could then be difficult to trace.
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51.3

514

5-3

Syntax for the name of a symbol

The first character is always a letter followed by further letters, digits or the underline
character.

The underline character must never be used as the first character of a symbol. Symbols
with an underline as the first character are reserved for internal symbols within PG5 and
FBox libraries.

The first characters of a symbol name must not start with the character S followed by a
full stop. These are the first characters reserved for system symbols within PG5 and
FBox libraries.

It is recommended that special characters are avoided, such as 6, ¢, ¢, etc.

Upper or lower case letters do not affect the functioning of the program. The symbols
Motor_On and MOTOR_ON are two identical symbols.

Symbols corresponding to reserved words must not be used:

- Assembler instructions: PUBL, EXTN, EQU, DEF, LEQU, LDEF, MACRO, ENDM,
EXITM

- Short notations and command codes of the various types of data in the PCD: I, O,
F,R,C, T, K, M, COB, FB, TEXT, X, SEMA, DB

- Special instructions: MOV: N, Q, B, W, L,D

- Conditional codes: H, L, P, N, Z, E

- All mnemonic instructions

- Predefined symbols

- Internal symbols reserved for automatically assigning resources

- Starting with an underline character. For example: TEXT, F

- Internal symbols _ CSTART__, used with $$.

Type

This defines the type of symbol: Input (1), output (O), register (R), counter (C), timer (T),
text (X), DB, ...

The program only supports the writing of texts and DBs of type Text Ram, DB Ram. If
such texts and DBs still cannot be written, check whether the dynamic address range
corresponding to these types of symbols is greater than 3999. See under build options
in the project manager.

Address/Value

Each type of symbol has various available addresses:

Inputs and outputs: According to the I/O modules inserted in the machine
Flags: FO,..,F8191, 16383

Registers: RO, ..., R4095, 16383

Timers, counters: T/CO, ..., T/C 1599
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5.1.5

Show/Hide
Comment

View User or
Auto Comment

A

5.1.6

Show/Hide
Actual Value

T

51.7

Show/Hide Tags

S

5.1.8

Show/Hide

Scope

5.2

Comment

The comment is linked to its symbol and can be displayed in the program.

Using the Fupla editor, hover the mouse cursor HMS
over a connector to display the full definition in an |HMS R;PCD Clock with current time]
info-bubble.

It is also possible to select the symbol in a connector from the Fupla page, in this case,
the Symbol Editor presents the corresponding symbol definition, with its comment.

If the IL editor is used, the comments are shown in green and start with a semi-colon.
They are displayed to the right of the mnemonic and operand, but may also take up a
whole row.

$SKIP

* AUTEUR: Dupond Fred

= DATE: 18.86.2003

* FICHIER: logic.SRC

363636363636 363636 36 I I I IE-EIEIE-IEIEIE I 3636 I I I I I
SEHDSKIP

A comment over several rows does not necessarily have to start with a semi-colon at the
start of each row; it is also possible to write the entire text between two assembly
directives ($skip and $endskip). The assembler does not take into account any of the
text within these two instructions.

Alternatively, the View User or Auto Comment button displays the comment of the
instruction line or symbol.

STH Flag ; Copie 1'état du flag dans 1'accumulateur
|:> STH Flag ;Active incréementation
Actual Address

If the symbol address is not specified by the user, this column displays the dynamic
address assigned for build.

Tags

The tags are used to associate symbols sharing a common characteristic, symbols
exchanged over the communication network, symbols for the web or supervision
system, etc. Using the filtering function, the Symbol Editor can display the symbols
marked with a tag in the same view.

Scope

The scope defines the visibility of the symbols: Local symbols are only visible by the
program file defining them. The Public symbols are visible by all files present in the
device. The External symbols are defined outside the opened file.

Editing the symbols

There is always a blank row at the end of the list or a group, so that new symbols can be
defined by completing the Symbol Name, Type, Address/Value, Comment and Scope
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5.2.2

5.2.3

5-5

fields. Defining a symbol does not necessarily include all the information previously
presented.

If necessary, a row can also be inserted using the Insert context menu or by pressing
the Ins key.

Absolute addressing

Symbal Marme | Type AddressMalue | Comment Scope
= Untitled?_fup ROOT
— & ] 32 Craily Tirner Local

The symbol is defined with a type, address and optionally a comment. Using absolute
addresses can be problematic when correcting the type or address of the symbol. The
correction cannot be propagated from the Symbol Editor. The correction has to be
manually copied over for each program instruction/connector. To avoid having to do this,
it is preferable to use symbolic or dynamic addressing.

Symbolic addressing

Symbal Marme | Type Addrezzalue | Comment Scope
= Untitled?_fup ROOT
— &x DailyTimer ] 32 Draily Tirmer Local

The symbol is defined with a name, type, address and optionally a comment. Any
corrections to the symbol made in the Symbol Editor are automatically propagated to
each program instruction/connector using this symbol.

Dynamic addressing

Swornbal Mame Tupe AddressM alue | Comment Scope -
= Daily Timer.fup ROOT
— S H S A FCD Clock w..| Local

The symbol is defined with a name, type and optionally a comment. The programming
tool automatically assigns an address corresponding to the defined type when the
program is build. The address is taken from a range of addresses reserved by the Build
Options (see project manager). Note: Dynamic addressing is available with the flags,
counters, timers, registers, texts DB, COB, PB, FB, SB.

However, the addresses still have to be defined for the inputs, outputs and XOB.
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5.2.4 Symbol Editor, quick editing of symbols

Symbol Mame Type Addrezzalue | Comment Scope
=~ Untitled?_fup ROOT
— & COE_D0 COB Local
— DailyTimer o 32;0aily Timer

It is possible to define the new symbol from the Symbol Name field.

If the new symbol is defined according to the syntax symbol name type address
;comment, just press the enter key to automatically fill the corresponding cells with the
necessary data.

Symbel Name Type Address/Value |Comment
= Untitled? ROOT
-5 COB_D COB
K — LR Valuel.4 R 9.Comment
Symbol Name Type Address/Value |Comment
= Untitled? ROOT
-5 COB_D COB
¢ LR_Valuel R 9 Comment
¢ LR_Valuel R 10
¢ LR_Value2 R 11
¢ LR_Value3 R 12
|— & LR_Valued R 13
’ —

The Symbol Name field can also be used to define a whole list of symbols by pressing just

one key.
Symbol Name Type Address/Value |Comment
= Untitled2 ROOT
—& COB_0 COB
b — ¢ LR_Valuel R 100 Comment
— ¢ LR_Valuel R 10
— ¢ LR_Value2 R 11
— ¢ LR_Value3 R 12
— < LR_Valued R 13
— 104
Symbol Name Type Address{Value |Comment
= Untitled? ROOT
—& COB_0 COB
¢ LR_ValueD R 100 Comment
—« LR_Valuel R 101
— ¢ LR_Value2 R 102
¢ LR_Value3 R 103
» ¢ LR_Valued R 104

If necessary, the various definition fields can be corrected using the Stretch function. For
example, correct the address of register 9 with address 100, then click on the bottom
right corner of the cell to drag it downwards.

All the expanded cells will then be corrected in line with the original cell
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5.2.6

IL or Fupla editor, quick editing of symbols

DailyTimer o 31;Daily Timer I- sth Red light= o 32; stop new cars

Enter:

Symbol Mame Type AddreszAY. | Comment Scope o
= Untitled?_fup ROOT
—&- COE_N COg Local
[ 3 — &x Daily T irmer 0 k1| Daily Timer Local
—&x Bed_light 0 32 ztop new cars | Local

New symbols can also be added from the Fupla connectors or IL instructions based on
the same syntax as the previous method.

Press the enter key to automatically add the new symbol to the Symbol Editor view (only
if the symbol has been correctly defined).

Symbol groups

= Daily Timer fup ROOT
=3 Clock_Heating GROUP
&y HMS R 2003 PCD Clock with current time
— % Daily Timer o} 32 32 Daily Timer
—& ONTIME R = 60000 2005 Switch on time
—& OFFTIME R = 19000 2004 Switch off time
ECa Clock_Light GROUP
& HMS R PCD Clock with current ti_
— % Daily Timer (o] 33 33 Daily Timer
—& ONTIME R -=73000 Switchontime -
& OFFTIME R -=12100 Switch off time
» — -
[Clock_Heating.DailyTimer = out Clock_Heating._DailyTimer
|C|DCK Light DailyTimer == . ourt Clock_Light.DailyTimer

If a program calls a function relating to different symbols a number of times, it is not
necessary to find the different symbol names for each of the functions or to index them.
Symbols support the notion of groups. The group is a symbol inserted as a prefix to the
symbol name. Within the programs, the group and symbol are separated by a full stop.
To insert a group in the Symbol Editor, use the New Group context menu or shortcut
CTRL + G. The group names can be concatenated.

For example: 'Group1.Group2.Group3.SymbolName’.
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5.2.7

5.2.8

Symbol tables

— ¢ Data R This is not an array!

— ¢ AR_Datas1 R 10[5] Array of 5 statics reqgisters (Base address register =10)

[ ¢ AR_Datas?2 R [1aq] Array of 10 dynamics reqgisters (Base address defined on build)
— ¢ AR_Datas3 F [9] Array of datas are supported with any type.

If the address of a symbol is supplemented with a whole value in square brackets, this
symbol is a table. Each type of symbol supports tables. The symbol address can be static
or dynamic and corresponds to the address of the first element in the table. The other
elements in the table are consecutive addresses. The whole value in square brackets is
the size of the table. It is possible to access the various elements of the table using
indexed or referenced symbols.

Indexed symbols IAR_Datas1[2] = LD AR_Datas1[2]
= ]

IAR_Datas1+3 = LD AR Datasi + 3
a

Symbol AR_Datas1 corresponds to register 10.

Symbol AR_Datas1[2] corresponds to the second register in the table (R 10 + 2).

Symbol AR_Datas1+3 is an equivalent symbol to AR _Datas1[3], (R 10 + 3).

It is another way of indexing a table of symbols.

The advantage of these notations is to create a build error, if the index is outside the table:
Symbol AR_Datas1[10] creates a build error, the size of this table is 5 elements and it only
supports symbols AR_Datas1[0] to AR_Datas1[4].

Referenced symbols

— ¢ AR_Datas R 10[5] Array of 5 statics registers (Base address register =10}
gy Valuel R AR_Datas+0 Array element 1
—&x Value2 R AR_Datas+1 Array element 2
& Value3 R AR_Datas+2 Array element 3
—&s Valued R AR_Datas+3 Array element 4

A symbol is created to access each of the elements in a table. The address of these
symbols refers to the address of the first element in the table. If the address of the table is
corrected with a new address, the referenced symbols are automatically assigned the new
address.

All Publics, System, ... views

|3 = 1

All Publics | System I Draily Timer HVC fup *

The Symbol Editor displays a number of views:

The view with the name of the open file supports the list of all symbols defined and used
by this file. If several files are opened simultaneously, the symbols relating to each of the
files are presented with independent views with the name of each of the files.

The ALL Publics view supports the list of all shared symbols. Symbols defined with
Public visibility are available to all files of the device.

The System view displays the list of all system symbols. Symbols predefined by PG5 or
by certain FBoxes within the Fupla program.

The symbols of the All Publics and System views are updated if the file is saved or when
the program is build.
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Visibility of symbols, Local, Public and External scope

Scope 4 =& paily timer - PCD3.M5540

----- ﬂ'q}: Cnline Settings

------ EX Canfiguration

Local =

I:I Documentation Files

The user freely shares the definition of the symbols between the various program files of
a device. For example, the Daily Timer.fup and Ventillation.src files.

Some of the symbols are shared with all the files of the Device and other symbols are
not.

Visibility of a symbol among the files of the Program Files directory is adjusted by
assigning Local, Public or External scope.

A symbol with Local scope is only visible by the file defining it.
A symbol with Public scope is visible by all files of the device.

A symbol with External scope is a reference to a Public symbol defined outside the
open file, but included in the Program Files directory.

There is only one file in the Program Files directory defining a symbol with Public scope.
All other files using this symbol only define a reference with External scope.

Symbols with External scope are automatically added to the view of the symbols with
the name of the open file when we drag the symbol of the All Publics view towards the
program.

A Public symbol or External reference has to be corrected in the file defining the symbol
with Public scope.

The All Publics view and symbols with External scope cannot be edited.
To add or correct such a symbol, select the Public symbol in the All Publics view, or the

External symbol, then use the Goto Definition context menu to open the file containing
the definition of the symbol with Public scope or select the symbol with the mouse.
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5.2.10 Searching for symbols

5.2.11

2 Find: [*Value* - D0 4] ~
Symbol Name Type Address/Value |Comment | Fields to search
=4 Untitled2 ROOT v
s COBO COB Symbol Name
— o LR_Valuel R 100 Comment Comment
> [~ ¢ [R_Valuel R 101 Address/Value
- & LR_Value? R 102 P
[ & LR_Value3 R 103 Actual Address
- ¢ LR_Valued R 104 Tag
Full row select

If there is a large number of symbols in the editor, the Find tool can be used to locate a
character string in the view. Enter the character string to be found in the Find field. Use
the Next and Previous buttons to navigate to the next or previous symbol. Advanced
options are available to select columns in which the search is to be carried out.

Using a symbol in the program

The symbols already defined in the Symbol Editor window can be used in different
ways:

Various options are available to place the symbols in the program.

Keying in the symbol

The full name of the symbol is keyed in for each connector/instruction using it. This
approach allows for the possibility of editing the symbol name if there is a typographical

error, which only becomes apparent when the program is built.

Keying in by clicking and dragging

Symbol Hame = | Tupe Addrezefalue | Comment Scope
= Daily Timer. fup ROOT
& OMTIME R .= BO000 Switch on time| Local |
LD ONMTIHE

CMTIME

This way of using a symbol leaves no scope for typographical errors.

In the Symbol Editor view, position the mouse cursor over the button at the start of the
row defining a symbol, click and hold down the left-hand mouse button. Drag the mouse
cursor onto a Fupla connector or an IL instruction line and release the mouse button.
The symbol selected is automatically inserted in the target position.

It is also possible to drag the symbol to a free space on the Fupla page, this will
automatically add the connector and symbol in one operation.

Several consecutive symbols can be dragged into the program at the same time. Click
on the first symbol, press the Shift key, click on the last symbol, then drag the selection
to the program. If the symbols to be dragged are not consecutive, press the ALT key
instead of the Shift key.
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Initialising the symbols

During power outages, data such as registers, flags and counters are saved by the
battery or capacitor for the next time the PCD is started.

The symbols relating to this data are therefore in an undefined state the first time the
PCD is started after downloading a program.

This may sometimes even cause a malfunction in the process to be automated.

To protect against this, such symbols are initialised with the services available.

Initialising on cold restart

The symbols are generally initialised, by automatically running a program in cold start
block XOB 16, which is called each time the PCD is powered up again, cold restart.

For example: Initialising a flag and register when the PCD is given a cold restart

XOB 16 :Cold start XOB 16
LD R5 ;R5=256 -

256 15
SET F10 :F10=1 |255 RS
EXOB F 10
COB 0 ;Cyclic block COBO

0

;Your program

ECOB

Initialising on downloading the program

To initialise a symbol on downloading a program to the PCD, follow the symbol address
with := then the initialisation value.

For example: (aroupfSymbaol | Type | addresspvalue | con
B3

F(1 BL_sE315058

Symbold

L[ SymbolE

NB:
Don't forget to initiate the next option on downloading the program:

B3 @) First-time Initialization Data Only
=1
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5.3.3 Initialising texts and DBs
The Symbol Editor can also be used to define symbols for texts and DB data blocks; the

Address/Value cell shows a button that opens a view to define the size of the text or DB
as well as the initial text or data, which is applied each time the program is downloaded.

Symbol Hame Type AddreszAd | Comment
= Untitled _fup ROOT
3 —8n SMS_Meszage TEXT 100
— Gy Measuresbist DB 200 —

B Text Edit : SMS_Message TEXT 100  [M[=] E3

I+ Definition

¥ Fixed size Character Set

|20 NS =]
Caontent

"This is my default text®

Help | k., Cancel |

4

With DBs, start by defining the size of the block, then click on Create to create the table
of indexes, values and comments for the block.

It is not necessary to define the values for each index; indexes without values are
initialised by default with the value of zero.

If the DB is large, it is not necessary to create the grid with all the indexes. You only
have to enter the required indexes. Click on Clear to edit the index and its value in the
available cell. A new row will automatically appear when we edit the blank row.

E DB Edit : MeazuresList DB 200 _ O] x|
— ¥ Definition
Size
|4
Content
[ndex Yalue Comment
0056 Temp*fall
11467
20476
al20.7
Help Create Clear ] 4 Cancel |
A
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5.4 Predefined symbols

5.41 Symbols predefined by FBoxes

Some libraries, for example E-Line and DDC, insert predefined symbols in the file during
editing. The predefined symbols are available if the library uses them and the option
View, Options, Display predefined symbols = Yes.

The predefined symbols can be used by the other FBoxes in the program, for example
supervision system or Web panels.

Channel
For example: S-Bus/ELMST @
_ , , [ =——Fn Error

Insert the following FBoxes in a Fupla file: h

e E-Line, Initialization Channel, EL + S-Bus Master

, . ref:Channel

e E-Line, Mixed RIO, EL-PCD1.B1000 EL-B1000 @
Each FBox displays the dialog box to insert +—FEn Error
the predefined symbols in the Symbol Editor. —— Man Diag

|f Predefined symbols

FBox Marme: Feference:

| Channel

Sawve

Cancel

Il

Folder forthe symbols:
|EChanneIPCD1_EI1DDD_D ﬂ

Symbaols: Local symbol scope [

MNew Symbol -
EChannel PCDO1_B1000_0 Farameters. SE_WWarnStatus =
EChannel PCD1_B1000_0 Parameters. SR_ExchangeDatabodeMan
EChannel FCD1_B1000_0.Farameters. SF_ExchangeDatatodelO

EChannel PCDO1_B1000_0 FParameters. SE_ErStatus

EChannel PCO1_B1000_0.Farameters. SR _Address

EChannel PCD1_B1000_0 Parameters. SF_UploadBsy

EChannel PCD1_B1000_0 Parametars SF NownloadBaw

EChannel PCD1_B1000_0.Farar| : -
EChannel PCD1_B1000_0 Parar] & 2YM B0l Editor

Eg:z::g::gggl:glggg:gﬁaaﬁ ECEE 4+ & 1= | A 8 T | Find: Type a substring to find -
q il Symbol Name Type Address/Value |Comment
=4 Untitled3 fup ROOT
[1]—|:J EChannel GROUP
Feg PCD1_B1000_0 GROUP
B3 Parameters GROUP
3 Manual GROUP
I— ¢ Digitallnput F 4] Digital input 0
— ¢ DigitalOutputd F [0 Relay ouput 0
» I ¢ Digitallnput] F (EChannel.PC.. | Digital input 1
— ¢ Digitallnput2 F (EChannel.PC._. | Digital input 2
I— ¢ Digitallnput3 F (EChannel.PC...| Digital input 3
— ¢ DigitalOutput1 F (EChannel PC__| Relay ouput 1
I— ¢ DigitalOutput2 F (EChannel. PC..| Relay ouput 2
— & MinitalChdrit3 F (FMhannal P | Balaw corat 2
All Publics | System | Untitled3.fup %

FBox EL-B1000 has inserted a group of symbols (EChanne.PCD1_B1000_0) in the
Symbol Editor. If necessary, the user can change the name of the root group using the
dialog box or directly in the Symbol Editor.

This mini program is a quick example of using a remote E-Line input/output module. It can

be used to configure the E-Line PCD1.B1000 device, read and write inputs and outputs,
and support manual control over the outputs.
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FBox EL+ MS-Bus Master assigns the serial channel RS 485 of the master PCD. The
address of the Channel has to be adjusted with the hardware used and network cabling.

FBox EL-B1000 represents the device with remote outputs and inputs; this device must be
powered and cabled via the network, two small switches can be used to define the S-Bus
address. This address must match the S-Bus address parameter of the Adjust window.

[Read the remote inputs EL-B1000 \Write the remote output EL-B1000

[EChannel. PCD1_B1000_0.Digitallnput! =——>=H——=FChannel. PCD1_B1000_0.DigitalOutput3

[EChannel. PCD1_B1000_0_Digitallnput2 -f

Any program

To read and write the remote inputs and outputs, the program of the master station uses
the predefined symbols when the FBox is inserted into the Fupla page.

Symbaol Name Type Address/Value |Comment
=4 Untitled3 fup ROOT
[lj—la EChannel GROUP
E~3 PCD1_B1000_0 GROUP
g Parameters GROUP
=43 Manual GROUP
3 Digital Qutput0 GROUP
3 DigitalOutput GROUP
3 Digital Output2 GROUP
» =3 DigitalOutput3 GROUP
— ¢ Value F (EChannel PC...| Output value
— & ManMode F (EChannel PC_. | State of the software manual mode
— ¢ ManModeHw F (EChannel.PC... | State of the hardware manual mode
— ¢ ToggleManMode F (EChannel.PC...|Enable/disable the manual mode
— « ToggleManValue F (EChannel PC | Toggle/edit the manual value

Each remote output has a number of predefined symbols dedicated to manual control.
These symbols are used to deactivate the programmed control of an output and replace it
with manual control, managed from the supervision system or Web panels and the
symbols described below.

Force the ToggleManMode symbol in high state to change from programmed control to
manual control of the remote output. The symbol automatically drops to low state once the

control mode has been changed.

The ManMode symbol indicates the control mode of the remote output. Low for
programmed control and high for manual control.

The ToggleManValue symbol is the manual control of the remote output; it toggles the
output state when a rising edge is detected.

Whatever control mode is in effect, the Value symbol indicates the state of the output.

To restore programmed control over the remote output, again force the ToggleManMode
symbol to high state.
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5.4.2 System symbols
The Symbol Editor has a System view displaying the list of all system symbols. Symbols
predefined by PG5 or by certain FBoxes within the Fupla program.

Symbols predefined by PG5
The symbols within PG5 are made available to the user program via system symbols.

Library Manager
IS.CPU_ProgramVersion = =1 | :
- Properties
Agi: Online Setti
-E& Device Coni
-[#0] Build Optiol
i @3 Program Fils
This system symbol defines the version of the program edited by the user with the

properties of the device.

Build Changed Files

Properties... Alt+Enter

i Properties -
IS.CPU.MaxFWVersion = Device : PCD3.M5560
I5.CPU.MinFWVersion = 4 Firmware

From 1.24.00 or more recent and compatible E|

< Memory

These symbols define the firmware version configured with the properties of the
configurator device.

IS.CPU.SbusPguPort = Other system symbols define the address of the PGU
port, S-Bus address...

[S.CPU.SbusStation=

Symbols predefined by FBoxes
Some FBox libraries, such as the CVC library, sometimes create system symbols to
allow the editing of change parameters via the supervision system or web panels.
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5.5

5.6

Cross-references of symbols

It is sometimes useful to find the definition of a symbol, Fupla page or IL program line
using a symbol. All this information is quickly available via the cross-reference.

After the program has been built, select a symbol in the Symbol Editor, a Fupla
connector or an IL instruction. The Cross-reference List context menu displays the data
found.

# | References to "Clock_Heating. HMS' 2

References:

Block | Fage | Used

COB COE_3A87C0D7 1 Dut 52,6, written

COB COB_3A87C00D7 1 In25,13

4 {1 }

Goto Help Close

Each row of this dialog box represents a Fupla connector or an IL instruction line using
this symbol. The symbol is modified by the program for each reference to which the
word Written is added Select the various rows of the cross-reference list to navigate to
the Fupla pages or IL instruction using this symbol.

To find the definition of a symbol, select the symbol in the connector of the Fupla page
or an IL instruction line, then use the Goto Definition context menu to open the file
containing the definition of the symbol.

Sharing symbols between the program files

The symbol definitions are integrated in the Fupla or IL program files. The Public and
External scopes enable these symbols to be shared with programs of other device files

Where necessary, it is also possible to define symbols in a file outside the program. A
file without a program and only with the symbol definitions. The defined symbols in such
files are always Public and are displayed in the All Publics view, or a new view of the
Symbol Editor which is called the name of the file defining the external symbols.

It is not necessary to import or merge the external symbol files with the program
symbols. The external symbol files in the project simply have to be updated with the files
created by another service, planning office, CAD, etc.

The symbols defined using external files are displayed in the All Publics view or are
updated by running the program build.

These files may have different formats:
.sy5 File to be edited using the PG5 Symbol Editor.

Xls File to be edited using Excel.
Ixt File to be edited using a text editor
.rxp File created by the VisiPlus supervision system

External symbol files with extension ‘sy5’, ‘xIs’ and ‘rxp’ are edited using the program
corresponding to the file extension and are saved in the original format.
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5.6.1 ‘.sy5’ symbol files

The .sy5 file is inserted into the project in the same way as a Fupla or IL program file.

Select the Program Files directory in the Project Manager, click the right-hand mouse
button, then go to the New... menu or press the New File button in the toolbar. Edit the
file name in the File Name field, then the type of file (*.sy5)

------ @] Project 'Chapter 6 - Fupla examples': 3 Devices

------ Zf Properties
-2 Common Files &) New File [Daily timer] = @] X
------ we] |ibrary Manager File Name:
=-f2 Daily timer - PCD3.M5540 Symbals
% Properties Diractory:
-l Online Settings - S-Bus USB: PGU CAUsers\PublichSBCY PG5 V2.2, 1ot Projects\ Samplest PGS User ManualyChapte
--E§ Device Configurator Fila Type:
- [#] Build Options Watch Windaw File ¢ Sww) -
s
New... Ctrl+N =
- WigiPlus Symbol File (*.rp) ‘E‘
Add Files... Hrl Files * hmi) -
MIB Symbol File Generator (*.mikdfile) -
Paste Ctrl+V
) Description:
Delete All Files... ,
Print... Ctrl+P L
[¥] Linked/Built [¥] Open file now
o [ cos

The file is added to the project manager and opened using the Symbol Editor. It is
possible to create new symbols or modify existing ones.

=& Daily timer - PCD3.M5540

""" Zf Properties =L, Daily timer - Saia PG5 Symbol Editor = S
-Ag: Online Settings - 5
..... EZ Device Configurati i File Edit View Device Window Help
----- &l Build Options i DFEHE b BB 3@ E 1] A ST + + | L Find: o= 5o
=3 Program Files »
Daily Timer.fup] | 3;'“';;1':-5!5 T Add Val c 5
ym ame ype ress/Value |Comment cope
A [ symbols.sys - Symbuls.5y5 ROOT

— ¢ Symbaoll R 100 Symbol comment | Public

— ¢ Symbol2 R 101 Public

— ¢ Symbol3 R 102 Public

’ —
Ready

On opening the program files present in this device, the symbols of this file are
displayed in the All Publics view of the Symbol Editor. The symbols can only be edited in
the source file, but they can be freely dragged to the program.

{ Symbol Editor B x
@EE + ¥ || A T | O Find: Type a substring to find - -
Symbol Name Type Address/Value | Comment Scope
b | = All Publics ROOT

I— ¢ Symboll R 100 Symbol comment Public
— & Symbol2 R 101 Public
— & Symbol3 R 102 Public
— & Symbol0 R 123 Example global symbol definition Public

All Publics ¥ | System | Daily Timer.fup
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5.6.2

5.6.3

Global symbols with a PG5 project Version 1.4 or older.

If a PG5 1.4 project is imported into version PG5 2.x, the definitions of global symbols in
PG5 1.4 are saved in file Globals.sy5. These symbols are displayed in the All publics
view of Symbol Editor version 2.x

‘.xIs’ symbol files

Excel files or files of another format can be inserted following the same method as for
.sy5 files.

- 12 Daily timer - PCD3.M5540

-2 Properties
& Oni A B C D E F
-~ Online Sell 1 'syMBOLNAME ~ TYPE  ADDRESS  COMMENT SCOPE  TAGS
I:g Device Co|l 2 Symbol0 R "23 Example global symbol definition Public
] 13
-] Build Opti{
bol )
-3 Program F Ly | @

Daily Timer.fup
@ Supervision.xs
... ] Symbols.sy5

The first row of the EXCEL file must be completed with the following information:
SYMBOLNAME, TYPE, ...

The EXCEL sheet must be called symbol.

The symbols are edited following the example of Symbol0

An example of the format required to edit a file can easily be provided by exporting the
symbols from any program file.

Double-click on the Supervision.xls file to open the file by default with the Symbol Editor;
it is now possible to correct or insert new symbols. The file is always saved in the
original format (.xls)

To open the file in EXCEL, click on the file, then open the Open With... context menu to
select the editor.

If we open the FUPLA file, the symbols of the EXCEL file are displayed in the All Publics
view with the symbols from file Symbols.Sy5.

{ symbol Editor 2 x
EEEE|+ & | |Aa|C T |2 Find: Type a substring to find - -
Symbol Name Type Address/Value |Comment Scope
» | =5 AllPublics ROOT

— ¢ Symboll R 100 Symbol comment Public
— ¢ Symbol2 R 101 Public
— ¢ Symbaol3 R 102 Public
L— & Symbol0 R 123 Example global symbol definition Public

All Publics X | System | Supervisionxls | Symbols.sys | Daily Timerfup

‘.rxp’ symbol files

Take the same steps as with the examples shown for .sy5 and .xls files
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5.6.4 Defining symbols or programs in a common file

-B Project 'Chapter 6 - Fupla examples' : 3 Devices
----- “f Properties

=3 Common Files

----- Supervision.xls

----- Symbols.syd

----- Library Manager

—IZ Daily timer - PCD3.M5540

----- “F Properties

g Online Settings - S-Bus USB: PGU

----- EG Device Configurator

----- Build Options

—-Z1 Program Files

----- ] ASupervision.xls
B .\Symbols.sy5
...[# Daily Timer.fup
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The program and symbol files in the Common Files folder can be shared by several
devices in the project. A common file is referenced by dragging the common directory to
the devices that use it or vice versa. The device indicates the reference by preceding the

fle name with two dots and one backslash:

..\CommonSymbols.sy5

..\CommonProgram.fup

or

The file can be opened and edited from the Common directory or the device referring to
it. There is no copy of the file, it is a unique file, corrections are applied to all devices

referring to it.
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5.7

5.71

Importing/exporting symbols

Importing & merging symbols

Symbol files outside PG5 (.sy5, .xls, .txt, rxp) can be imported into the FUPLA or IL
program. This is done with the Advanced, Import... context menu of the Symbol Editor.
Importing the external symbol files is not without problems, as the symbols of the
external file are merged with the symbols of the IL or Fupla file. Any conflicts between
the symbols of the two files have to be resolved by the user. To prevent this from
happening, we recommend not importing the external symbol files, but inserting them
into the project as shown in the section "Sharing symbols between the program files "

Change Scope

Go To Definition
Cross-Reference

{ Symbol Editor 1 x
EEEE + 41 A T |2 Find: Type a substring to find - -
Symbol Name Type Address/Value |Comment Scope
=4 Daily Timer.fup ROOT
% COB_3A87C0..|COB Local
—& HMS R PCD Clock with current time Local
5 DailyTimer (o] 32 Daily Timer Local
—& ONTIME R = 60000 Switch on i
New Grou Ctrl+G
& OFFTIME R = 15000 Switch off ti b
» = Insert Ins
Cut Ctrl+X
Copy Ctrl+C
i x
AllPublics | System | Daily Timer fup Paste Ctrl+V
Delete De
Select All Ctrl+A
Find and Replace... Ctrl+H
Expand All Ctrl +
Collapse All Ctrl -
Edit Tags...

Ctrl+D
Ctrl+R

Symbol References

Import...
Export Selected Symbols...

Move Selected Symbols to 'Global.sy5'

Use Local Declaration

Columns Create Reference Ctrl+E
Edit Data... Delete Unused Symbols...
Add To Watch Window Cirl+W Sort Symbals..
Advanced Options...
i Symbol Editor 7 x
EE |+ 4| A T |2 Find: |Type a substring to find -
Symbaol Name Type Address/Value |Comment Scope
= Daily Timer.fup ROOT
—& COB_3A87C0.. |COB Local
& HMS R PCD Clock with current time Local
t—&s DailyTimer o] 32 Daily Timer Local
—& ONTIME R = 60000 Switch on time Local
—& OFFTIME R = 13000 Switch off time Local
— ¢ ABCVD R 2 Example global symbol definition | Public
—a& ABCV1 R 2 Local
—a& ABCV2 R 2 Local
» & ABCVI R 2 Local
All Publics | System | Daily Timer fup %
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5.7.2 Exporting symbols

The symbols of the Fupla or IL program can likewise be exported to a file in .sy5, .xls,
Ixt, rxp format. This is done by selecting a number of consecutive or non-consecutive
symbols and then using the Advanced, Export Selected Symbols... context menu of the
Symbol Editor.

5.7.3 Importing ‘EQU’ declarations

If we still have old PG3/4 files with ‘EQU’ or ‘DOC’ declarations, it is possible to import
these declarations to the Symbol Editor. This is done by selecting the zone containing
the declarations, then going to the ‘Tools’ menu and selecting ‘Move Symbols to Symbol

Editor’.
r Y
7] Parking lat - Saia PGS IL Editor - [Oil_Pump.src *] l [E=REEE
! File Edit Search View Device Online | Tools | Window Help -5 X
DS H@ S B E| 0 oy SyntexCheck TS
; Symbol List Add Externals to Symbol Editor... S
Move Symbols to Symbol Editor... N
Auto Format... -
Convert from OEM to ANSL..
Intermediate Flag Options..
WES0il Pump e e
b
IEN™ »
ii Symbol Editor a x
Ml |[:E-EE|+ + |= A ) Cu JDFind: Typeasubstringtofind - Cda %0 (3~
L Symbol Name Type Address/Value Comment Tags Scope
| P | =5 0il_Pumpsrc ROOT
t L
All Publics | System | Oil_Pump src X
Moves symbol declarations to the Symbol Editor Ln 8, Col 58 NUM NS
b -
L

5.74 Renumbering Addresses

The old "Excel drag" feature for renumbering addresses has been replaced by a new "Renumber
Addresses" command.

First, select the symbols to be renumbered. These can be the same types, or mixed types. You
can even select all the symbols (Ctrl+A) and renumber all of them. A different base address can be
defined for each type.

Tip: You can filter and/or sort the symbols first to make it easy to select the symbols you need.

In the example below, Register and Flag types have been selected:
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Ben.sys | _ . .
4 Z3 Energe GROUP

4 3 Prmaire_sst GROUP

Insert Symbal Ins

Tools » |[ " Renumber Addresses... |

] E-'f?ﬁt-: Unused Symbols... |

Now run the context menu's the "Tools > Renumber Addresses..." command to open the
«Renumber Addresses» dialog box. This shows a list of the selected symbol types, e.g. "R" and
"F", and allows the types to be selected with the checkbox, and a new base address to be defined
for each type.

You can also select the "Renumbering Mode" which defines how the addresses will be created.

from base Selected symbols are renumbered consecutively starting from this address. The value
address column title shows "Base address" when this option is selected.
add offset An offset is added to the addresses of the selected symbols. The value column title

shows "Offset to add".
clear address This converts the selected symbols from an "absolute address" to a "dynamic

address". The addresses of the selected symbols are removed, so the addresses are
generated dynamically when the program is built. The value column is hidden when

this option is selected.
Tip: Dynamic addresses are renumbered using Project Manager's "Device >
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Advanced > Clean Files" command to delete the "Symbol information files".

In the example, we will renumber the selected Registers starting from base address 1000. The
Flags, even though some flags are selected, are not renumbered because the checkbox is clear.

Below is the result. Symbols which were modified are selected.

Ben.sy5 *

Symbol Names Type Address/Value Commer
4 [ Energie GROUP

4 23 Primaire_sd GROUP

[ 1003[14)
@ Def_Com F
& Mensusl F (6]
# Demande_Reset F =0
@ Val_Max R Report+1

Notes
e Symbol array sizes are taken into account, but only if the size can be evaluated (maybe it's an
external symbol or expression). In the above example, Releve_Mensuel_1 R 1003[14] skips 14
addresses, so Report gets address R 1017.

e If a symbol already uses a symbol for a base address then it is not renumbered. See Val Max
R Report+1 above. "Report" is renumbered, so the Address/Value of Val_Max does not need

to be changed.
¢ Renumbering addresses may cause conflicts - other symbols may have the same address. This

can have unpredictable effects.
Tip: Check for conflicts by enabling the Build Option "Warn on symbols with the same type and

value". Or use the "All Symbols" view or Project Manager's "Data List view", sort by

type/address and examine the assigned addresses.
e Dynamic addresses are renumbered using Project Manager's "Device > Advanced CleanFiles"

command to delete the "Symbol information files".

e Addresses inside the dynamic address ranges defined in the Build Options should not be used.
e If you are unhappy with the result, use 'Undo' to restore all the addresses to their original

values.
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6 Programming with Fupla

The Saia PG5 Fupla Editor is the simplest, fastest introduction to programming Saia
PCD controllers. The name "Fupla" means "FUnction PLAn", a graphical
programming environment in which the user draws programs with the aid of
hundreds of pre-programmed function boxes. These functions are organized into
libraries covering the basic applications, through to more specialized functions for
certain professional applications. The special libraries include: a HEAVAC library for
heating, ventilation and air conditioning; a modem library for networking PLCs to
exchange data via telephone lines (analog, ISDN, GSM, GPRS); SMS messaging;
paging and DTMF.

Other libraries for communications networks LON, EIB and Belimo products are also
available.

The great advantage of Fupla lies in the fact that the user can put a PCD into service

without having to write a single line of code, and without any particular programming
knowledge.
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New File

Preparing a Fupla project

In the Saia PG5 Project Manager window, select the menu command Project, New...

and create a new project.

6 Mew Project

Froject Mame:

|F'miect2

Projects Directony:

| C:AJzersheB1 4682455 BCAWPEE W2 3. 1w Projects

Description:

Lreate Device

Help

(] Cancel
|

Next, create a new Fupla program file in the project by clicking on the New File
button on the toolbar, or click the right-hand mouse button on the Program Files
branch and use the New File command from the context menu:

------ “ Properties

#-30 Common Files

------ Library Manager

=-IZ Daily timer - PCD3.M5540

------ “f Properties

------ Ly Online Settings - S-Bus USB:
------ E% Device Configurator

------ Build Options

- Add Files...

SE D] pacte cf
B L0 pelete All Files..

Print... Ci

------ Project 'Chapter 6 - Fupla exan| &3 New File [Daily timer]

— | O e |

File MNarme:

Daily Timer.fup]|

Directory:

C\Users\PublichSBCYPGE v2.2. 1300, Projectsy Samples\PGE User Manual\Chapte

File Type:

Fupla File *fup)

Graftec File (*5fc)

Instruction List File (* src)
Profibus-DF Metwork File (*.dp)
Profi-5-10 Metwork File (*.sio)
LOM Metwork File *lon)
W'atch Window File [ Bww)

[ | »

Description:

[¥] Linked/Built Open file now

0K ] l Cancel

Select the file type Fupla File, and press OK to open the Fupla editor (S-Fup).
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a Daily timer - Saia PG5 Fupla Editor - [Daily Timer.fup]

Layout of the Fupla window

Online Mode Block Pag

oo im0 kR = [EEEE

Fbox Selector ig
,.J

A\

1 x Daily Timer.fup

Fupla program

6-5

i e |

B X HER «@idnE Qe

¥ Communication Text
¥ Conversion

¥ Counter

¥ Data Block

¥ Display module

¥ Energy Meter

¥ File System

¥ Floating Point

¥ Integer

¥ IP Protocols

¥ Modem RF

= PWM outputs

¥ System information
¥ Timer

* Wide Area Automation

- Fivis =—
- [ONTIME

- [OFFTIM.

DAY NIGHT

Cmp

>=o

4

Standard \ ’ . \\1 . m
Filter T2 B i

I — \W’ S oyt connector | M Tme

= i Y8F . HMS

? Binary Day

* Blocks Control

* Communication 5-Bus : TumON

 Symbol Editor

==

EE |+ + |1 A.ﬂT 2 Find: Type a substring to find

-

Symbol Name Type Address/Value |Comment Actual Address | Scope
» | £ Daily Timer.fup ROOT
= COB_3AB7COD7 |COB 0 Local
—& HMS R PCD Clock with current time | 2003 Local
I—5 DailyTimer [a) 32 Daily Timer 32 Local
—& ONTIME R = 60000 Switch on time 2005 Local
& OFFTIME R -= 13000 Switch off time 2004 Local
3
Page Navigator
Symbol editor
All Publics | System | Daily Timer fup %
Page Enabled Block: COB COB_3A87C0D7  Page:1/1[7854] 100% EN 3440 OFFLINE

The PCD reads the data from the input connectors, evaluates it according to the
program and writes the results to the output connectors. The symbols used by the
program are all shown in the Symbol Editor window. Most data types are allowed in
the input and output connectors, except input and constant types which cannot be
used for outputs. Digital inputs and constants provide read-only data, and can
therefore only be used at the input connectors.

In the middle of the page we have the program, made up of different graphical
function boxes selected from the FBox Selector window. The "wires" represent the
exchange of data between the different functions. The colour of these wires defines
the type of data: purple for binary (Boolean) information, blue for integers and yellow
for floating-point numbers. Data which is different in type or colour cannot be linked
together without first being converted to a common type. (FBox group: Conversion)

If the program uses several pages, the Page Navigator window allows pages to be
deleted and helps you move around the program structure quickly.
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6.3

6.3.1

Add
Connector

6.3.2

6.3.3

6.3.4

6.3.5

Editing connectors

Input and output connectors can be placed anywhere on Fupla pages, and used to
hold the necessary symbols for program functions described by FBoxes.

As a default, each new page may already provide margins with connectors on the left
and right. If you prefer new pages not to appear with these connectors, so that you
can place them vyourself at your own convenience, please deactivate the
corresponding option with menu: View, Options..., Workspace, New pages with side
connectors.

To remove any connectors present on the left or right of the page, select menu:
Page, Remove Unused Connectors.

To restore connectors to a blank page use: Page, Add Side Connectors.

Placing connectors

To add a connector and its symbol to a Fupla page, select the toolbar button Add
Connector and position the mouse on the Fupla page. A ‘read’ input connector is
added by clicking with the left-hand mouse button. A ‘write’ output connector is added
by pressing the Shift key while clicking the left-hand mouse button. The connector
you have just added is ready for entering a symbol, and a cursor is displayed inside
the connector. If you don't want to edit the symbol inside the connector straight away,
press the Esc key and place the next connector.

Editing a symbol inside connector

To edit or modify a connector symbol already present on the Fupla page, click on the
connector once to select it, and a second time to open the field for editing. A cursor is
displayed inside the connector, and it's now possible to enter the symbol definition.
Note that newly entered symbols are automatically added to the Symbol Editor
window if they are not already there.

Quick way to place a symbol and its connector

Symbols already present in the Symbol Editor window can be dragged onto a free
space on the Fupla page. This will create a new connector containing the symbol.

If the symbol is dragged onto an FBox input or output, an input or output connector
will be created and linked directly to the FBox.

Drag, Copy/Paste, Delete symbol -

Selecting the area shown in red will only affect the symbol. It is possible to select the
symbol with the mouse and drag, copy/paste it to another connector, or delete it. The
right-hand mouse button will display a context menu with all available operations.

Copy/Paste, Delete connector | -

Selecting the area shown in white affects the connector and the symbol it contains.
The right-hand mouse button will display a context menu with all available
operations.
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6.3.7

Stretch connectors

Connectors are stretchable. This means that the number of connectors can be
defined by vertical movement of the mouse.

Press toolbar button: Select Mode k

Select connector on area shown in red. | I-
Display context menu by right-clicking mouse. cut
Selection menu: Strefch Copé
Move the mouse vertically to create the Delete
Desired number of connectors | |
Press the left-hand mouse button. | 9] Ouitput

Ctrl+X
Ctrl+C
Ctrl =V

DEL

TTT

| Stretch

Move connector vertically ﬁ

To move the connector, place the mouse in the red circle.
Press and hold down the shift-key. =/
Press and hold down the left-hand mouse button.

Drag the mouse vertically onto a free space on the page.

Release mouse button and shift-key.
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6.4.1

&l

Show/Hide
Selector
Window

Placing a Fupla function box

FBox selector

Selector ax

Standard
Filter - 2 & -]

* Binaire

L Bmary famlly l * Bloc de données
* Communication 5-Bus

* Communication texte
* Compteur
* Contréle des blocs -

m »

Binaire : OU
(S-Fup Base Library V2.7.310)
La sortie est haute =i au moins une des

£ # & {4 [E|

The FBox Selector window shows all FBoxes defined in the available FBox libraries.
They are orginized into Familes with similar application domains. For example, here
are some of the main families:

Binary FBoxes for solving logical equations

Integer Arithmetic with integer numbers

Floating Point Floating point arithmetic

Counter Counting tasks

Timer Time-related tasks

Analog I/0O Controlling analogue modules

Communication S-Bus  Exchanging data on S-Bus or Ethernet networks
Conversion Converting binary to integer, integer to floating point, etc.

The FBox libraries provide almost all the operations ever needed by a program.
There are a many Families and FBoxes, and it may be difficult to find the right one.
Various search facilities have been provided to help you.

If an FBox family is selected, pressing a letter key scrolls to the next family name
which begins with that letter. If a family branch is open, pressing a letter key scrolls to
the next FBox name in that family which begins with that letter.

The Selector window's toolbar has a Filter field where a filter string can be entered.
For example, type ADD and press the Enter key, the Selector window will now show
only the FBoxes which contain the ADD keyword, which is Floating Point and Integer.
To see all the FBoxes again, press the Clear Filter button.
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Favorites

6.4.2

6.4.3

6.4.4
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Project Manager's Libraries branch shows all the PGS5's installed libraries, and
libraries local to the current Project. Libraries which you don't want to use can be un-

checked, which reduces the number of libraries shown in the Selector window.

FBoxes which are regularly used can be added to a Favorites list. Select the FBox,
open the context menu and use the Add To Favorites command.

To show the Favorites, press the button at the bottom ot the Selector window.

Adding an FBox

Drag&Drop

=l Entiers
{£} addition
{}soustraction
{Fraulkiplication

The functions needed for writing a program are selected from the FBox Selector,
then inserted into the Fupla program using Drag&Drop.

Edit stretchable FBox

Some FBoxes are stretchable, which means that the number of links can be defined
by dragging vertically with the mouse.

Drag&Drop
5 Binaire / X3
#ET —&+
f#hou 1
{#F U exclusit 1

Select a stretchable FBox.

Drag&Drop onto the Fupla page.

Drag the mouse vertically until the correct number of inputs or outputs is shown.
Press the left mouse button to finish.

Edit logical inversion

Click on the Invert Connector button.

Position the mouse pointer on the input or output 1 1
link of a logic function and press the left mouse button. 1
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6.4.5

6.4.6

6.4.7

Triggering on a rising edge

The inputs of some binary FBoxes have been 'dynamized'. They
only trigger on the rising edge of the signal. These are indicated
by a little black triangle.

For example, a pulse counter cannot be incremented
when its Up input is one. FBox: Counter, Pulse
Counter, Up with clear
Otherwise, what would happen if the Up signal remained at one for any amount of
time? The counter would be continuously incrementing itself for as long as the Up
signal remained one. It is for this type of application that certain digital inputs have
been dynamized. Therefore, only the positive edge of a Up signal will increment the
counter.

It is sometimes necessary to add dynamization to the Y _EDYn__ e

input or output of an FBox. We then use the Binary,
Arithmetic Dynamize function

Comments

Comments can be inserted anywhere on the page:

e |

1. Click on the Place comment button
Position the comment field on the Fupla page, then press the | Daily TimerI
left mouse button.

3.  Write the comment.

4. Press the Enter key.

Note:
Tto write a comment with more than one line use Ctrl + Enter keys to create the next
line.

FBox Help

To obtain a full description of any function, select the FBox in the Selector window or
on the Fupla page and then press the F1 key.

For rapid identification of an unknown FBox found in a program, open the Selector
window, position the mouse pointer on the unknown FBox and single-click on the left
mouse button. The Selector window will select the FBox.
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Links between FBoxes and connectors

Link by shifting FBox

1. Click on the Select Mode button on the toolbar.

2. Point onto the FBox, then press the left mouse
button.

3. Without releasing the button, drag the FBox to the
adjacent FBox.
Release the mouse button once the link is
indicated with a yellow point.

4. Drag the FBox again to position it where you want
it.

Link with automatic routing 1

Click on the Draw Lines button on the toolbar. Lo «
2 Position the mouse pointer at the depart, a yellow
point is displayed when the link is detected, click on c

| mp
the left mouse button. T ol =1
3 Position mouse pointer on destination point, a yellow B —
point is displayed when the link is detected, click the
left-hand mouse button. -Cmp

i

—_

Note:
Intermediate points of passage can also be selected.
To interrupt link editing, press the right-hand mouse button.

Multiple link with automatic routing

2
3
1 Select menu Mode, Connect Bus or (CTRL+B).
2 Select a starting point with the mouse.
3 Then select the destination point [ :8‘
[

Link all inputs/outputs on an FBox to connectors
Place the mouse pointer over an FBox. Right-click to ﬂ
display the context menu: Connections, Connect to Side CTRL+L
Connectors. L ﬁ —
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6.5.5 Delete lines, FBoxes, connectors or symbols

Select the Delete Object button on the toolbar, then select the links, >
FBoxes or symbols to delete.

Another, faster solution is to mark a space and delete it.

Press the mouse button.

Without releasing the button, drag the mouse. i
Release the mouse button. S

Select menu Edit, Delete

A ODN -

6.5.6 Move FBox/connector vertically without undoing links

Position the mouse pointer over the FBox.

Press and hold down the left-hand mouse button.

Drag the mouse vertically onto a free area on the page.
Release mouse button.

To move the connector, position the mouse pointer in
the red circle and repeat the sequence.

6.5.7 Insert FBox without undoing link

Select the FBox to insert in the window Selector.
Place it above the link.

6.5.8 Rules to follow

Loops are not allowed.

No direct links are allowed between input connectors and
outputs connectors. An FBox must be used: Binary, Direct I
transfer or Integer, Direct transfer.
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6.6 Editing Fupla pages
Page with its
comment

Page Mavigator T x
J%E' COB (0) :ModemHandling
O
(B
2: CallBack Open Page Enter ;/
= @ cop :‘MainProgram Context menu
11: Supervision Mew Block 4
Block with its Insert Page Before - -
i Page Navigator rx
comment 1: SMS ; Page comment Insert Page After Ins = B 0B (0) Vodemandi
WiodemrAandling
Insert Separator 11:5Ms; Page comment
Delete Del | 5.

13: CallBack
= B COB :MainProgram
1 SuperVision

New page

The Page Navigator window shows the program's blocks and pages. Each Fupla file
E can hold up to 200 pages grouped into blocks: COBs, PBs, FBs, or SBs. But Fupla is
Show/Hide faster if you don't have too many pages in a single file. By default, pages are put into
a COB type block. For more detailed information about blocks and their use, please

refer to the Program Structure section in this document.

Page Navigator

6.6.1 Insert page

E Open the Page Navigator window, mark the reference page and select Insert Page
from the context menu.

Insert Page

It is also possible to insert a page after the current page with the Insert Page button
or the menu item: Page Insert After (Page Insert Before)

6.6.2 Delete a page

Open the Page Navigator window, mark the page to be deleted and select Delete
from the context menu.

6.6.3 Page navigation

It is also possible to navigate with the Go to Previous Page and Go to Next Page

H buttons, allowing movement from page to page in a Fupla block. If either of the
buttons is grey, you are already on the first or last page of the block.

=

Goto Next
Page
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6.6.4 Page documentation

You are strongly advised to document each of your Fupla pages. This is very useful
when navigating through the pages of your program, because page names and
comments will be displayed in the Page Navigator window. The description is a way
of leaving some useful information about the program that will make it easier to
maintain.

To display the Properties page, select the page in the Page Navigator, open the
context menu and use the Properties command.

Page navigator X
=l CoBCoB_D
j Page 1 : Requlation; Heating regulation

j Page 2
i ] Page3 Properties ax

Page ~

=l General o
{Mame) Requlation
Cornment Heating regulation

Longer description

Descripkion

6.6.5 Processing of program by the PCD

The PCD processes the pages of each block from the top left of —
the first page to the bottom right of the last page. For more — 1 1+— 6 1
precise details on the order in which FBoxes are processed by —|_ |_|_

the PCD, select menu path: Page, Show FBox priorities
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6.7 Copy and paste

Certain parts of a program may be repetitive. It is not necessary to edit them again in
full. It is much faster to duplicate them by copying and pasting, and then adapt them
as required.

6.7.1 Copy/paste part of a program

1. Click on the Select Mode button.
Mark the area to be copied:
= Press the left mouse button.
= With button still pressed, slide mouse.
= Release left mouse button.
3. Add an FBox or connection to the selection:
= Press the Ctrl key.
= Keeping the Ctrl key down, select the ——sqr
connectors and FBoxes to add.
4. Copy the selection with the Edit Copy menu
path, or with the Ctr/+C keys.

5. Paste a copy of the selection with the Edit 5.Ctrl + V
Paste menu path, or the Ctrl+V keys.
6. Position the copy on the Fupla page: Div
= Position mouse pointer in middle of copy. I—jiA A/B
* Press left mouse button. ﬂi

’—B A%B

= With button still pressed, slide mouse.

6.7.2 Copy and paste symbols
1. Click on the Select Mode button.

. Mark a list of symbols: =
= Position mouse pointer on first symbol. 2
= Left-click with mouse. [Fourfe
= Position mouse pointer on last symbol. [ =
*  Press Shift key. *) L
= Keeping Shift key down, left-click with mouse. F
3. Copy the selection with the Edit Copy menu path, or
with the Ctri+C keys. [ =
4. Position the mouse pointer on a free part of the 4 [ =
- [ =
margin.
5. Paste a copy of the selection using the Edit Paste menu
+
path or the Ctrl+V keys.. Ctrl + V

*) The Ctrl key allows non-consecutive symbols to be selected.
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6.8 Templates

Fupla pages can be saved as a Template which can be used like a library of pages.

6.8.1 Creating a template

Page Navigator *x :
: 1 x
= O COE (0) :COB_3A87C0D7 Epslecion
Timar || Templates
brERE = W UserLib
New Block | ]
1: Daily Timer Add to Templates...
Add Side Connectars
Remove Unused Connectors e ]
: g8 80 O
=roum

| G Selector [ & Page Navigator |

It is easy to create a template. Use the Page Navigator window to select one or more
pages, the execute the context menu command Add To Templates. A dialog box will
ask for a group, a name and a comment for the template.

The template's Group is similar to the FBox Family. The group organizes the
templates according to the classification defined by the author. The group name
defines the tree structure of the Templates selector window.

i Selector 7%
Templates
- - Selector 1 x
P - i Properties -
U Daily_Timer §: T
Template Library
B General ] Daily_Timer
(Name) Clock
Description Library description
13 Selector |8 Page|
Help file Clock
liranca Library description

£ & & 4 E|

15‘ Selectorl..%] Page Navigator‘

The template comment and group are changed in the Properties window: Select the
group or template, then select the Properties context menu.
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Importing templates

Templates can be re-used in any projects. Select the template in the Template
Selector window and drag it onto a Fupla page to insert the sequence of pages with
their FBoxes, links, symbols, adjust parameters etc., into the file.

A dialog box is displayed which allows the changing of names and addresses of
imported symbols and other parameters. This functionality is similar to a macro or
function with parameters which can be used like a library.

[ impor ==

General | Symbol List| FBox List | Adjust Strings | Source |

Insert Advanced
MNumber of Copies: Z [ Setintenal Variables to system defined
Base Index: 1 = [~ Resetpage conditions

(" Before current page
(@ After current page

Page Range

v N.| FPage Name Description
[w]1  Daily Timer

oK | Cancel Help

Number of Copies, Base Index

If several copies of the same template are needed, define the number of times the
template will be inserted and the base index which will be appended to the symbol
and group names.

Before/After current page
Imports the sequence before or after the page currently active in Fupla.

Set Internal Variables to system defined

Some FBoxes have Adjust Variables whose name is defined by the user or by the
system (Static symbols). This setting allows you to keep the addresses and static
symbols defined by the author, or to restore dynamic addressing and internal
symbols by default.

Reset page conditions

A Fupla page's Properties window allows the definition of an execution Condition for
each page. This setting allows the conditions to be removed when the pages are
imported.

Page Range
Allows the selection of individual pages to be imported, or all pages in the template.
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-

Import ﬁ )

General Symbol List l FBox List | Adjust Stringsl Sourcel

Symbol Name | Type Address/Value |Comment Scope |Tags
p | =5 File ROOT
& HMS |R PCD Clock wit... | Local
5 Daily_ |O 32 Daily Timer Local
—&s ONTI_ |R = 0000 Switch ontime |Local
g OFFT_|R = 15000 Switch off time | Local

0K | Cancel Help

User manual

The Symbol List page shows all the symbol definitions and references which are
imported with the template. It allows the symbols to be redefined with new names,
addresses, comments and scopes.

Marking symbols for putting in a group is the fastest way to change the names of all
the imported symbols. The context menu command Insert Pre-group puts the
selected symbols into a group with the chosen name.

= File ROOT

—& HMS R B e e e
&y OFFTIME R 10 - File ROOT
& ONTIME R 11 & HMS =1 E
% DailyTimer |0 12 —& OFFTIME _ |R 30 £
& ONTIME B 11 °
= File ROOT « 19 12 L
—& HMS R
—& OFFTIME R 30
—& ONTIME R 3
L 5 Daily Timer 0 12

To change the addresses of symbols, sort them by type by pressing the column's
header button Type. Select and edit the first address, and then drag the tiny square
at the bottom right of the selected cell downwards until all the desired addresses are
selected and release the mouse button. All selected addresses are renumbered
starting from the first address.

If importing several copies of the same template, examine the parameters on the
General page. It is useful to insert an index into the names of symbols or groups
using the # character. This character is automatically replaced by the base index
incremented by 1 for each copy of the template. It is also possible to select the
symbols using the context menu command /ndexing.

The FBox List page shows a list of all the FBoxes whose symbols are defined with a
name. These names can also be modified using the # character.
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6.9.1

6.9.2

TurnoM

TurnOFF

::‘___

Fbox :
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Editing your first Fupla program

Objectives

Now that the working environment is known, the next step is to create a more
complex program than the logic structures presented up to this point. We propose
creating a daily timer to control a digital output (O 32) that comes on at 06.00 hrs and
goes off at 19.00 hrs. Although this function is available with the HEAVAC library, we
are going to reproduce it ourselves using standard FBoxes.

Solution

Before starting to program, a method must be found that will behave according to our
specification document and that can be implemented with the most elementary
functions possible.

For this timer example, we propose making two comparisons. The first will determine
whether the current time in HMS (i.e. the time by our watches or PCD time) is greater
than or equal to the turn-on time: ONTIME. The second will determine whether
current time is smaller than or equal to the turn-off time: OFFTIME. If both
comparisons are verified by an expression — an exclusive OR logic function — the
timer's digital output 32 Daily Timer must be switched on.

HMS >= ONTIME Q

HMS >= OFFTIME |

DailyTimer Q I—
| |

Current time [ , |
(HMS) 0.00 6.00 19.00 23.59

ONTIME OFFTIME

- Integer, Comparison, Is greater or equal to
- Binary, Arithmetic, Xor

This algorithm offers one solution, but it may leave some gaps. What happens if the
turn-on and turn-off time instructions overlap? The following drawing demonstrates
that the PCD output will be in the opposite state to that desired.

HMS >= ONTIME

HMS >= OFFTIME |

_
DailyTimer

Current time : | | |
(HMS)

v

0.00 6.00 19.00 23.59
OFFTIME ONTIME
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It is therefore necessary to complete our algorithm by adding a third comparison to
determine whether the turn-on time is greater than or equal to the turn-off time. The

final solution is therefore as follows.

Outputs active by day:

A

DAY _NIGHT | 1Ms >= ONTIME
1Cmp
==T1T"" HMS >= OFFTIME
=1T—=11 ONTIME >= OFFTIME
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DailyTimer
0
Current time | | } } >
(HMS)
0.00 6.00 19.00 23.59
ONTIME OFFTIME
Outputs active by night:
DAy _MIGHT HMS >= ONTIME
—1&m
T ::_FJ_ HMS >= OFFTIME
=1 =11 ONTIME >= High
r DailyTimer
1 Current time | : : : >
(HMS)
0.00 6.00 19.00 23.59
OFFTIME ONTIME
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It is now time to move on to programming. At the beginning of this chapter we
created a project with a file in it called: DailyTimer.fup. This is the file to which you

will now write the present programming example.

{ Symbol Editor i
EEE + + % s A2 Find: Type a substring to find - -
Symbol Name Type Address/Value Comment Actual Addres =
» | = Daily Timer fup ROOT
5 COB_3AB7C0D7 COB 0
—& HMS R PCD Clock with current time | 2003 =
5 DailyTimer 0 32 Daily Timer 32
&y ONTIME R = 60000 Switch on time 2005 | O
[—&y OFFTIME =] = 19000 Switch off time 2004

< | 1l

All Publics | System | Daily Timer fup X

Start by creating the symbol list. Note that the current PCD time is saved in a
dynamic HMS register. The address of this register has not been defined. The PG5
will automatically assign its address when the program is built.
The same applies for the turn-on and turn-off times (ONTIME, OFFTIME), except that
«:=60000» is not a register address, but the value with which it will be initialised
when the program is downloaded to the PCD (:=60000 means 6 hours 00 minutes 00

seconds).

N.B.: A PCD cold start will not reinitialise these registers. They can only be

reinitialised by downloading the program!

Time
HMS —|—'Hlv18
Day+
TurnON
HMS m——«——
" +—Cmp
= =1 =11—=DailyTimer
ONTIME ==—s ]
TumoFF —
L—Cm
OFFTIM _m—y—1—— :J
DAY _NIGHT
——Cmp
==

All the necessary FBoxes can be found in the Selector window:

- System information, Read time
- Integer, Comparison, Is greater or equal to
- Binary, Arithmetic, Xor
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Build All

6.10

Building the program

Before the fully edited program can be read and executed by the PCD, it must be

"built" (or converted) using the command Device, Build Changed Files or Rebuild All
Files from in the Project Manager or the Fupla editor.

The Messages window shows the results of various stages of the program build
(Compiling, Assembling, Linking etc.). If the program has been correctly edited, the
build function concludes with the message:

Build successful. Total errors: 0 Total warnings: 0

i Messages

I

Code size: 155 lines (620 bytes)
Text/DB size: 512 bytes

Extension memary size: 0 bytes
Information Block segment size: 60 bytes
Public symbols: 203
Linkage complete. 0 errars, 0 warnings.

4
Project Tree Messages‘

Build successful. Total errars: 0 Total warnings: 0

m

Any errors are indicated with an error message in red. By double-clicking the mouse
button, the error can easily be located in the user program.

ey . ~
Double-click mouse

button on error

: Messages

I

Messages

Saia PGB Program Builder2.2.100
Licensed to: Saia-Burgess Controls AG

4
Project Tree

Errar 917: Daily Tirmer fup: Compile failed

message.
Compiling Files...
Caompiling: Daily Timer.fup
S-FUP: Error 3060: Daily Tirmerflbod: Page 1(25,13-1[COB_34537C :Bad label

m

Error marked in reh

or indicated with an
arrow

OFFTIM. . =—e—

ONTIME =>—¢

Time

HMS

1—Cmp

Day+

TurmON

»=

—Cmp

—

DAY _NIGHT

——Cmp

1

TumOFF ——

ial

=

Correction of

error

HMS

ONTIME =———¢

OFFTIM. . =—y

-

1 +—e==DailyTimer
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Download
Program

6.12

6.12.1
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Downloading the program into the PCD

The user program is now ready. All that remains is to download it from the PC into the
PCD. This is done with Project Manager's Download Program toolbar button or with
menu command Online, Download Program.

If any communications problems arise, check the Online Settings, Device
Configurator and the cable connection between PC and PCD.

Make sure the PCD is powered up.

Finding and correcting errors (Debugging)

The first version of a program is not always perfect. A stringent test is always needed.
The program can be tested using the same editor that was used to write the program.

Go On/Offline — Run — Stop - Step-by-step

1. Press the Go On /Offline button e Supply 24VDC
2.  Start program with the Run button G Run
@® Error

At the same time, observe the Rum lamp on the front-panel of the PCD. The Run
command turns on the Run LED and PCD starts executing the program.

3.  When the Stop button is clicked, the

Run lamp goes off and the PCD ® Time
stops execution of the user program. =
I upE —+4—
4. The PCD executes one FBox each L
time the Step-by-step button or F11 Da Y1

key is pressed.

Observe the Stop marker which indicates the step-by-step progress of the program.
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6.12.2 Breakpoints
Breakpoints let you stop a program at an event linked to one of its FBoxes, or to a
symbol:
Low or high state of input, output, flag or status flag
Value in a register or counter
Breakpoint on a symbol's value
The stop condition can be defined via the menu Online Breakpoints.
Breakpoints [Daily timer HVC] - RUM @
.- Symbal Hame ar Tupe and Address:
DailwTi Lok
Set or Clear aiyTime -
Breakpoints Tupe: Address:  Condition:  Walue:
(D 22 |0
Higtorny:
Clear - Fun
Clear - Stop
Delete Delete Al | Help | | Cloze
The above window is used to define symbol type and address/number. A symbol can
simply be dragged from the Symbol Editor into the Symbol Name field, then the
breakpoint condition and status/value are defined.
Pressing the Set & Run button will put the PCD into Conditional Run mode. The
PCD’s Run LED will flash and its Run toolbar button alternates between green and
red.
The PCD will automatically put itself in stop mode when the breakpoint condition is
reached. For example, when an instruction modifies the output value, the status of 32
is high. The last FBox processed by the PCD is shown with a red Stop. It is possible
to continue processing the program in step-by-step mode, or with another breakpoint
condition.
If necessary, conditional Run mode can be interrupted:
The Clear-Run button forces the PCD into RUN mode. The PCD’s Run LED will
come on the its Run button will be green.
The Clear-Stop button forces the PCD into Stop mode. The PCD’s Run LED will go
out and its Run button will be red.
If a number of conditional breakpoints are defined, they will all be recorded in the
History field. Any of them can then be selected with the mouse and activated with the
Set & Run button.
Breakpoint on a program FBox
Select any FBox within the program, followed by the menu or button Online, Run to,
o Fbox, to make the program stop at the chosen FBox, and then continue in step-by-

step mode.
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6.12.3 Display symbols or addresses

Sym . -
133 DailyTimer
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The Change Symbol/Resource view button allows information from the connectors to
be displayed with their symbols or addresses. If pressing it does not replace a symbol
with its corresponding address, that symbol's address is assigned by the build.

If the connector always displays the address, it means that this address is not linked

to a symbol.
{ Symbol Editor
== i |A|C|S|T ‘;JFind:|_-:-e&s.|'
Symbol Name Type Address/Value
= Daily Timer.fup ROOT
5 COB_3A87C0D7 COB
& HMS R
3 2 Dally lrmer F 32
[—& ONTIME R = 60000
|-& OFFTIME R = 15000

It is also possible to display symbols via the Symbol Editor. Selecting a connector will
highlight the symbol present in the Symbol Editor view.

6.12.4 Display symbol state with Fupla

When the editor is Online and the PCD is in Run mode, each individual symbol used

by the program can be displayed:

The logical state of a binary value is shown with a heavy or fine line (heavy = 1 and
fine = 0). Other data values can be seen by pressing the Add Probe button to connect

Add Probe a probe to a line.

Double-clicking on a probe opens the Probe Display Format window, allowing a
choice of format for values consulted: integer, hexadecimal, binary, floating point,

boolean or ASCII.

Turnom

—Cmp /ﬂ
=1 =1 [Da

== =

TurnQFF
Cmp
.
DaY_MIGHT
Cmp
.

S —

DFFTIME

19000

User manual PG5 | Chapter 6 | Programming with Fupla | 29.08.18

Probe Display Format P
Probe Format N
ak.,
Float Integer zigned
I bl Integer unsigned I&/
ASCI Hexadecimal
Binary Decimal point |1
IP
Use az default format Help




6-26

.y . ONTIME
6.12.5 Edltlng symbols online ' Cross Reference
Goto Definition Ctrl+D
When checking program behaviour under certain conditions Edit Data..
of use, it is sometimes helpful to change the states/values of Breakpoints...
symbols present in the input connectors. B
Current ' alue:
Select an input connector with the mouse and right-click to 1100
display the context menu. Mo Vil
73000
The Edit Data context menu lets you modify the [ Hep | [ wie |[ Close

state/value of a symbol inside a connector or the

Symbol Editor.

6.12.6

=

Watch Window

menu.

Display/edit symbol state with Watch window

Another useful way to test and display the symbol states in our example is in the
Watch Window. Press the Watch Window button. Then drag one or several symbols
from the symbol editor to the Watch Window or use the Add to Watch Window context

To select and drag several symbols at the same time, click on the first symbol in the
Symbol Editor, press the Shift key, then click on the last symbol; the Citrl key can be
used to individually add additional symbols.

{ Symbol Editor

BEE |+ +

ove the mouse pointer to the button at the start
of the line and hold down the left mouse button.

Symbol Name
= Daily Timer.

Drag the mouse pointer
into the Watch Window

&

Start/Stop
Monitoring

Symbols with their actual values and
comments.

R |
5 Daily Timer 0 [32 .
S L 2ILE R 4] Daily timer.5ww * [Daily timer] - Saia PGS Watch Window & & =RE X
= File Edit View Online Window Help
4 . u L P . P
' 0 ) b BB o o~ [E B 0 1%
All Publics m Timer.fup b x

Daily timer.5ww

Symbol Address Value Modify Value Symbol Comment

\HMs  [R2003  [22056 | |pCD Clock with current time
1

DailyTimer 032 Daily Timer

ONTIME R 2003 180000 Switch on time
OFFTIME R 2004 19000 Switch off time
Ready — 01s STOP

Press the Start/Stop Monitoring button to display the values presented in the PCD in
the Value column, for each of the symbols shown in the Watch Window. Check that
the status bar of the Watch Window indicates RUN mode. If necessary, force the
PCD into RUN or STOP mode using the Online menu
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To check that our daily timer example is functioning properly, we are going to change
the switch on and off settings (ONTIME and OFFTIME) and look at the status of the
Daily Timer output.

The Modify Value column is used to define new values for several symbols and
simultaneously download them to the PCD by pressing the Download Values button.

If necessary, change the display format by clicking on a symbol in the Watch Window
and opening the Display Format context menu.

 Daily timer5ww_ Coxl
Symbol Address  Value Modify Value Editer une nouvelle valeur.
HMS R 2003 22056
DailyTimer 032 1 A’.,u-"
ONTIME R 2005 180000 itch on time T %
OFFTIME R 2004 19000 Switch off time
| Symbol Comment
HMS R 2003 22056 PCD Clock with current time
DailyTimer 032 1 Daily Timer
(ONTIME ___[R2005 ___[170100 1170100 |Switchontime |
OFFTIME R 2004 19000 Switch off time |

It is also possible to select a symbol from the table and change its status/value using
the toolbar.

0 1 Il % 180000 +

To change the value of a register, edit the value in the field, then click the button to
its right.

To change a binary status, click directly on the Reset value, Set binary value, Toggle
binary value buttons.

On exiting the Watch Window, a dialog box asks if you want to save the symbols in
the view with a name defined by default. If the user accepts, the symbols are kept for
the next time the Watch Window is opened.

It is also possible to force the view to be saved using the File, Save menu or pressing
the Save button.

It is also possible to save different symbol lists and display them simultaneously. Use
the Files, Save as.. menu to save the views and File, Open to display them.
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6.12.7 Setting the PCD's clock

When a PCD is commissioned, its internal clock may not have the correct time. To

adjust it, proceed as follows:

Press the Online Configurator button on
the Project Manager window. Then press
Clock.

Copy the PC's time to the PCD with the
Copy to PCD >>> button, or enter clock
settings in the PCD Clock fields and press
OK.

Comment:

z

Set PCD Clock

PC Clock PCD Clock

Date: 2241013 Drate [dd/mmAwy): 2241072013

Time: 11:31:04 Time [hhemmcssl 10:37:59

I Day of week [1-7) |2

\M “Week of year [1-63]: |43
\&I (] 4 | | Cancel

It is also possible to automatically synchronise the PCD clock with the Ethernet
network. This functionality requires the Ethernet port and SNTP server to be

configured using the Device Configurator.
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6.13  Adjust parameters

O

W= Cht

FBox: HVC, clocks, daily clock

Some FBoxes, which are indicated by a black triangle in the bottom left-hand corner,
have additional Adjust Parameters. These parameters configure particular features of
the FBox, and they can also be modified online.

If the Properties window is already open, just click on the FBox to see its properties,
which shows the Adjust Parameters. If not open, right-click on the FBox to display the
context menu, and select the Properties command.

Editing Adjust Parameters when offline

B Adjust Vanables
Objet pour éditeur HMI Non
Enclenchement 12:00
Déclenchement 13:00

The offline editing of adjust parameters is supported by the Properties window. The
parameter's values are saved in the Fupla file. The program must be built and
downloaded for the new parameter values to be used by the PCD.

Editing Adjust parameters when online

! Adjust Window 2 x
on | #8 <« » |1l | Edit Data History
Description Source Value Online Value Meodify Value
=4 L1 CVC-Horloges: Horloge joumnaliére

—=«% Objet pour éditeur HMI MNon

—=a Enclenchement 12:00 <8051 12:00 ==

—=z Déclenchement 13:00 <80 13:00 Ll

—- Etat du canal Hors

The online editing of adjust parameters is supported by the View, Adjust Window
command which opens the online Adjust Window showing both the actual online
values and the modified values. The modified values are written directly into the
PCD's memory and are not updated in the original Fupla source file.

The online Adjust Window is automatically displayed instead of the Properties
window when Fupla is online.
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6.13.1

Initialization of HEAVAC FBoxes

When using certain FBox libraries, such as the HEAVAC Heavac 7
library, an initialization FBox must always be positioned on —)Res REx
the first page of the Fupla file. It allows some of the library's

common tasks to be managed, such as initialisation of the A Err
library after the program has been downloaded or after a Fbox: HVC, Init,
PCD cold start (power-up). Initialization CVC 7

After any program download and PCD cold start, the Res input of this FBox and the
adjust parameters shown below have an important influence on initialisation of the
adjust parameters for all the other HEAVAC FBoxes in the program.

=l Resekt
Automatic Reset .., Activated
E'valuate Reset Input Ak starktup

Downloading the program and the automatic Reset parameter

With the Active option, the adjust parameters of all HEAVAC FBoxes will be initialised
with the values defined by the program.

With the Not active option, all existing parameters in the PCD will be preserved.

Res input and the Evaluate Reset input parameter
If the status of the reset input is high, the adjust parameters of all HEAVAC FBoxes
will be initialised with values defined during programming.

Depending on the option selected for the Evaluate Reset input parameter, the Res
input will only be taken into account in case of a PCD coldstart or during runtime
(always).

Green/red LED

Some FBoxes have a simulated LED that can display three different colours: grey
when the controller is off-line, green or red when the controller is on-line. Green
signifies that everything is functioning properly, red indicates an error (generally
caused by information at FBox inputs or by the selection of unsuitable adjust
parameters. For more detailed information, please consult the guides regarding FBox
errors).

Note:

Within the HEAVAC library you will find different versions of the initialisation function
(Initialisation HEAVAC 4, ...7). Version 7 is the most recent. We recommend the use
of function 6 for all new applications.
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6.13.3

Rebuild All
Files

B3
=

g

Go Online
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HEAVAC FBox with adjust parameters

The CIK_D FBox allows a daily clock to be produced just Ck_ D &
like the one created earlier in this chapter, but with a single —En Ch
FBox available in the HEAVAC library.

The FBox output can be switched on or off according to FBox: HVC, Clocks,
times defined in the adjust window. Daily clock

The parameter Objet pour HMI editor is only used in the presence of HMI terminals. If
this option is not used, keep the proposed standard parameter. Input En allows the
clock function to be disabled. If En is low, output Ch will remain inactive.

B Adjust Varniables
Objet pour éditeur HMI MNon
Enclenchement 12-:00
Déclenchement 13:.00

Mini HEAVAC application

To try out the operation of adjust window parameters we can once again use the daily
clock program presented at the beginning of this chapter. However, this time we will
achieve it with the help of the HEAVAC library.

The two FBoxes described above are the only ones we need. Create the program as
set out below, then execute Build All, Download Program and Go Online.

Heavac 7 &
| 1=—PRes REX
Err

DailyTimer1

Download Program Ck_D @
N =—En ChJ

If the program is extended with several other HEAVAC FBoxes, the Initialisation
HEAVAC 7 FBox must be positioned once only at the top of the first Fupla page.
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6.13.4 Modifying Adjust Parameters when online

6.13.5

i Adjust Window . x
on & <« > |1l | Edit Data |12:00 - History
Description Source Value Cnline Value Medify Value
=~ 1+CVC-Horloges:Horloge jounaliére
—=% Objet pour éditeur HMI Nan
—-zEnclenchement 12:00 i 12:00 - —=111.00 o x
— =z Déclenchement 13:00 €902113:00 Ll
L.z Ftat du canal Haors History
Description Source Value Online Value Modify Value
= L+ CVWC-Horloges:Horloge joumnaliére
=4 Objet pour éditeur HM| MNon
-z Enclenchement 12:00 <80[11:00 =+ 11:00
-z Declenchement 13:00 <EE 13:00 i
— -2z Etat du canal Hors

The online modification of Adjust Parameters is supported by the View, Adjust
Parameters window. It shows the parameters of the selected FBox in a window which
works a bit like the Watch Window.

The Description column describes the adjust parameter. The Online Value column
shows the value of the parameter read from the memory of the PCD. The Modify
Value column allows new values to be entered and written individually or
simultaneously into the PCD.

It's also possible to select a parameter and modify it in the Edit Data field on the tool
bar.

Writes a single parameter to the PCD.

Writes all changed parameters simultaneously.

The values of modified parameters are written directly into the PCD's memory, they
do not change the contents of the original Fupla file.

Restoring the original parameters from the Fupla file

: Adjust Window R x
on | « > |1l | Edit Data |13:00 History
Description Source Value Online Value Modify Value
= L1 CWC-Horloges:Horloge joumnaliére

=% Objet pour éditeur HMI Nan

-z Enclenchement 12:00 €52 :11:00 & =+:11:00

-z Déclenchement 13:00 €03 :14:30 = =14:30

— -z Etat du canal Hors

After online changes to the adjust parameters, it's possible to restore the original
values from the Fupla file. The Show Source Value button fills the Source Value
column with the original values from the Fupla file. See the FBox Properties window.
Restores a single parameter

Restores all the parameters for the current FBox from the Fupla file

You can also use the menu command Online, Write FBox Adjust Parameters
download Adjust Parameters from the Fupla file.
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6.13.6 Saving the online parameters into the Fupla file

If the parameters which have been changed online are suitable, they can also be
saved into the Fupla file.

Save a single parameter

Save all the parameters the current FBox

You can also use the menu command Online, Read FBox Adjust Parameters to
upload Adjust Parameters from the PCD and save them in the Fupla file.
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6.13.7

Rebuild All
Files

Sum

Show or Hide
Symbol Editor

Defining symbol names for Adjust Parameters

Sometimes it is necessary to read or write adjust window parameters from the Fupla
program, the communications network, or the supervisory system.

This is possible if symbols have been defined for flags or registers corresponding to
parameters displayed in the FBox adjust window.

To define these symbols, right-click on the FBox to display the context menu. Select
menu item FBox Properties... Define a symbol name for a group of parameters linked
to the selected FBox.

To define these symbols, open the FBox's Properties window and fill in the Name in
the General section.

= General
. (Marme) DrailyTimer1
_.'EI'I ChT
Carment
DailyTimer

En ChT

Build the program and open the Symbol Editor. Open the System symbols page.

With the HEAVAC library, all system symbols corresponding to adjust window
parameters are grouped under A.HVC.name (where name is the symbol name of the
FBox).

{ Symbol Editor B x
EEEE| 4+ 4|1 S | T |2 Find: Type a substring to find - -
Symbol Name Type Address/Value Actual Address | Comment Scope
» | = System ROOT
H-ES GROUP
EHCA GROUP
=+ HVC GROUP
=+ DalyTimer1 GROUP
— ¢ Channel F __mac_ 2t56.f c1[4] | 7539 Public
I— & OFFTime R __mac__2t56.cloff |2130 Public
L & ONTime =3 __mac__2t56.clon [..|2129 Public
N| AllPublics | System X | Daily Timerfup

| A HVC DailyTimer ONTime =

| & HVC DailyTimer OFFTime |
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6.13.8 Defining Adjust Parameter addresses

Define the system symbol for the Adjust Parameters as described above, and add
the address from the FBox Properties. Select the System Defined line and press the
button at the end of the line.

B Static Symbols

(System Defined)

Déclenchement (System Defined)
Define parameter's base
address.
Edit Symbol \
[ UserDefined
Name Scope
[sas Local -
Type Array Size
R - 7]
Comment
I
Help oK Cancel

Build the program and open the Symbol Editor. System symbols have been assigned
the register addresses shown below.

i Symbol Editor 2 x
EEfE ¢ 4 1 [alefs T ofng e s o Symbols and addresses of
. bol Ma T Add Val A .
Rebuild All ,—i’_‘l—ﬂs,,—,_,f—m R £ Adjust parameters.
i I =55 GROUP —~ y .
Files = 3 ]
EqmHVE GROUP /| S
=42 DalyTimer GROUP . ) y 4

— & Channel F __mac__A56.f_c1[4] Public

Sum e OFfTima R —mec_2is6cloft ff (11 Public

— =5 ONTime R _mac_Ah6clong (10 F | Public
Show or Hide All Publics | System X | Daily Timerfup
Symbol Editor
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6.14

6.14.1

Commissioning an analogue module

The reading or writing of an analogue value requires a small program for each
analogue module. This controls the multiplexing of channels and the A/D or D/A
conversion. This program is provided either by an FBox or by the media mapping
created by the Device Configurator.

Acquisition of an analogue measurements

The sample programs presented up until now make use of digital E
inputs and outputs, putting their addresses or symbols in the
connectors of the FUPLA page.

With analogue input or output modules, an FBox must be PCO2 W3
used to acquire the analogue value. These FBoxes are

3
available with libraries: Analogue modules, or HEAVAC- |Add

Analogue.

These libraries offer a wide variety of FBoxes, each corresponding to an analogue
module. The name that appears in the FBox Selector matches the module item
number.

Analogue FBoxes are expandable. The user can define the number of measurement
channels required by an application. If some measurement channels are not used, or
if an extra channel is added, the context menu Resize FBox can be used to adjust its
dimensions. However, an FBox can also be defined with the maximum number of
channels, even if they are not all used.

The Add field allows the base address of the analogue FPCD2 W3
module to be defined This address indicates where the i

module has been inserted in the PCD: 0, 16, 32, ... Add | 3z |

Analogue measurements are available at FBox inputs | 0 to |
7. They can be connected directly to other FBoxes, or the PCDZW3

values can be saved to a register. Saving a value to a ”:'
register is a good solution, particularly when the value is !1'
used on several different pages of the program or by Graftec 121

Steps and Transitions. Add | 32

Attention:

Be careful never to define more than one FBox per analogue
module, and never to insert the analogue module at the PCL2VY3

PCD watchdog address (255). Otherwise the value supplied — &
by the module may be incorrect. Add EL'P.-..‘-

o~ oy,
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6.14.2 Example for PCD2.W340 analogue input modules

If the PCD is equipped with a PCD2.W340 module, which has 8 universal input
channels, the user can take one of the following FUPLA FBoxes and define the
required number of measurement channels.

PCDZW3 PCDZ W34 4 PCDZW34 @

i i iT

Add Etr Err
Add Add

FBoxes: Analog 1/0, PCD2/3,PCD2.W3, PCD2.W34, PCD2.W34 with error
Units of measurement depend on the module, FBox, and adjust parameters selected.

The PCD2.W340 is a universal module. It supports measurement of ranges 0..10V,
0..2.5V, 0..20mA and Pt/Ni 1000 temperature sensors. A bridge must be selected on
the module to define the measurement range. Resolution is 12 bits, equating to 4096
distinct measured states. (For more detailed information about these modules,
please refer to your PCD hardware manual.)

The PCD2.W3 FBox supplies a raw measurement. For this module with a resolution
of 12 bits, that corresponds to a measured value between 0 and 4095. The user then
has the task of converting the measurement into a standard physical unit.

The PCD2.W34 FBox is more elaborate. An adjust window allows units of
measurement to be defined for each channel. The FBox LED turns red if one of the
measurements exceeds the valid range: short-circuit or break in sensor cable. The
error can be acknowledged with the Acknowledge button in the adjust window.

= Adjust Parameters
= Configuration channel 0t
Ch 0 Mode or sensor bype my
Ch 1 | Mode or sensor bype Mi 1000
Ch 2z | Mode or sensor bype uf

The PCD2.W34 with error FBox offers the same services for converting units, but
also has an error output indicating which channel has the error, plus an additional
adjust parameter to define a default value in case of error.

= Adjust Parameters

Cukput when in error Lask value
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6.14.3 Example for PCD2.W610 analogue output modules

The same principle applies as for inputs: the user puts an FBox corresponding to the
analogue output module on the FUPLA page, drags it to select the number of output
channels and defines the module base address.

Unlike input FBoxes, the setpoints of analogue outputs are displayed on the left side
of the FBox.

These inputs can be linked directly to other FBoxes, or to registers defined in the
connectors of the FUPLA page.

If the PCD is equipped with a PCD2.W610 module, which has 4 universal analogue
outputs, the FBox below may be used to output a current of 0..20mA, or a voltage of
0..10V.

FPCDYWE

Il
Add

FBox : Analog I/O, PCD2/3, PCD2.W6

A bridge must be selected on the module to define the output range. The resolution
of this module is 12 bits, equating to 4096 distinct setpoint states. The integer value
at the FBox input determines the output voltage or current of the channel:

Input value at FBox Output Output
voltage [V] current [mA]

0 0 0

2047 5 10

4095 10 20

Other FBoxes have an adjust window for adapting the range of setpoint values
applied to the FBox input (e.g. the FBox for the PCD2.W605 module, which has 6
electrically isolated outputs of 0..10V:

= Adjust Parameters
= Channel 0
User scaling 100%s. .. 1023
User scaling 0%, .. 0
Resek value... 0

The parameters User scaling 0 and 100% allow values to be defined for the minimum
and maximum channel voltages applied to the FBox input.

The Reset value parameter corresponds to the value applied to the channel when the
PCD is powered up.
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7 Program structure

A good program needs a well-designed structure. It simplifies the program and makes
it easier to develop and maintain. The Saia PCD programming language is a
language which uses "organisation blocks" to structure the program. Each block
encapsulates a task, program or function. These are the block types: Cyclic
Organisation Blocks (COBs), Program Blocks (PB), Function Blocks (FB), Exception
Organisation Blocks (XOB) and Sequential Blocks (SB).

X0B 31
XO0B ..

X0B 0

FB1999

-
PB .. FB ..
PB 0 FB 0
Program Block / Function Block
SB 96
SB ..
SB O
I. [=:E T
STep
+ TRansition
Sequential Block
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711

Cyclic Organisation Blocks (COB 0 to 31)

Definition

Cyclic Organisation Blocks (COBs) are the program's "tasks", which run continuously,
without program loops or waiting for events. When the PCD starts up, it executes the
instructions in each COB in turn in a continuous loop. A program must have at least
one COB. Because each COB is executed cyclically, it can regularly check for
significant events, such as input signals, end-stop switches, emergency stop buttons,
etc.

It is important to understand the concept of COBs. Since all COBs must run
continuously, they should not contain wait loops or delays because these would
prevent the regular handling of events.

If you use the Fupla editor (S-Fup), it creates a COB by default. Fupla programs are
"continuous function chart" programs, which are executed cyclically and are therefore
well-suited to COBs.

If the program is written in the Instruction List language, the block begins with a COB
instruction and ends with ECOB (End COB). The block's code is written between
theses two instructions. At the start of every COB, the Accumulator (ACCU) is always
High (1), you will see that this is very important for cyclic programs.

The COB instruction has two operands. The first is the COB number, the second is
the COB's supervision time. If the supervision time is 0, then the COB's execution
time is not monitored. If the supervision time is not 0, then it represents a timeout in
10ths of a second (e.g. 10 = 100ms, 100 = 1s). If the COB has not finished within that
time, the Exception Organization Block XOB 11 is called. At the end of XOB 11, the
COB which timed out is resumed from where it was interrupted, and the supervision
time is restarted. The Error LED is not lit because the error has been handled by the
program.

If XOB 11 is not programmed, the PCD's Error LED is lit, and execution continues
with the next COB, which starts its own supervision time. On the next cycle of the
program, the COB which timed out continued from where is was interrupted, and the
supervision time is restarted.

In Fupla programs, the supervision time is configured using the Block, Properties
command.

Note:
Each COB has its own Index Register.
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7.1.2 Creating a block

A Fupla file can contain several blocks which can be added, deleted or edited using

the Block menu.

= General
(Mame)
Tvpe
Zarmmenkt
Mumber
Scope
COB Supervision Tirme

COB_3AS7C00T The Block, Properties command
OB opens the window on the left,

File:

o

Name Symbol name of the block

Type Block's type: COB, PB, FB, XOB

Comment Free comment text

Number The block's number. For example, COBs are numbered
0..31, PBs are 0..999. By default the block's number is
empty (dynamically allocated), except for XOBs. If the
block's number is dynamically allocated, then the actual
block number is assigned by the build.

Scope Scope of the symbol (Local or Global).
Global means that the symbol is accessible for other
files.

COB Supervision Time COB timeout period, in 100ths of a second.

71.3 Example

This example, in both IL and FUPLA, makes Output 64 blink at a rate of 1.5 seconds.
The program is written in COB 0. Other COBs, if present, are executed consecutively.

IL program Fupla program
START UP
COB 0 ;start COB O
0 ;supervision time=0
STL T 1 ;if Timer 1 = 0,
LD T 1 ; load it with 1.5s
15

COM O 64 ; and toggle O 64

[COB 0]

ECOB ;end of COB O
15
COB 1 ;next COB
0
ECOB FBox: Timer, Pulse, Blink delay T
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7.2
7.21

Program Blocks (PB) and Function Blocks (FB)
Definition

The programming language also allows working with Program Blocks (PB 0..999),
and Function Blocks (FB 0..1999). These provide a good way to organize the
structure and hierarchy of the program.

The only difference between PBs and FBs is that an FB can be called with
parameters, and a PB cannot.

FBs provide an ideal solution for developing libraries which are usable in many
projects. They help to reduce the development time.

PBs and FBs must be called from other blocks (COB, PB, FB, SB or XOB).

There are two type of call, conditional and unconditional. The first depends on the
result of a logical operation; the second does not depend on a condition. It is possible
to call the same PBs and FBs several times in a program.

A PB/FB can also call another PB/FB, and another, up to a maximum call depth of 31.
If the maximum call depth is exceeded, then Exception Organization Block XOB 10 is
called, if programmed.
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Program Block with conditional call

Example of a two-speed blinker controlled by the state of input Condition.

Fupla program

symbols £

GroupjSymbol | Tvpe | Address/Value | comment |
E=]

L1 BL_sDEDFF47 OB

L waitTime R Wait time for the blinker

Hj Condition Ll_ Select the blink output speed

FL shortTime PE e the short time in the reister WaitTime

LongTirme: FE N tirne in the reqgister W ait Time:

FC output Output {PB ShortTime

1 short Timealue Constant 5

LD LonaTimevalus Zonstant 15 155
A Systeml Sy Global | Cligno |

& Cligno.fup [PB-Fup] - Sala PGS Fupla Edito

El Then
Condiion EEmmmm— |

e o

[FB_Shor Tume [ B

=10l x|

ShorTime'alue I

=10l x|

If the state of digital input Condition is low (0), then PB ShortTime is called, which
loads timer WaitTime with constant ShortTimeValue (5). If input Condition is high (1),
then PB LongTime is called, which loads timer WaitTime with the constant
LongTimeValue (15). The WaitTime timer defines the length of the delay between the
changes of the blinker state (FBox "Blink"). To ensure that the WaitTime timer is
initialised after a cold start, the Blink FBox must be positioned after both the PB calls.

If the program is edited with the Fupla editor, create a new block with the menu
command Block, New and enter the block name from the block's Properties window.
The Call PB FBoxes can be found in the Block Call family in the FBox Selector

window.
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IL program

; Two-speed Blinker

LongTime EQU PB 1
ShortTime EQU PB 2
ShortTimeValue EQU K 5
LongTimeValue EQU K 15
Condition EQU I1
Output EQU O 32
WaitTime EQU T
COB 0
0
STH Condition
CPB L ShortTime ;
CPB H LongTime ;
ECOB
PB ShortTime
STL WaitTime
LD WaitTime ;
ShortTimeValue
COM Output ;
EPB
PB LongTime
STL WaitTime
LD WaitTime ;
LongTimeValue
CcCOM Output ;
EPB

;IF Condition =

;IF WaitTime =

;IF WaitTime =

;0,5s
;1,5s

High)
THEN Call PB ShortTime
ELSE Call PB LongTime

Low
load it with a short value

Invert the output

Low
load it with a long wvalue

Invert the output

If the program is written in Instruction List, the start of a block is begins with the
instruction PB or FB. with the block name or number as the operand. The end of the
block is defined with EPB or EFB. The program code is inserted between the two

instructions.

At the start of every block, the ACCU is always High. When a PB or FB is called, the
contents of the ACCU is saved, set High as the start of the called block, and is
restored when the call returns. This allows the programming of logical

IF. THEN..ELSE structures where the blocks are called conditionally.

Notes:

The status flags (Error, Negative, Positive and Zero) are not saved and restored when
a PB of FB is called, only the ACCU state is saved. If the status flags need to be

saved, they must be copied into normal Flags.

As with COBs, PBs and FBs should not contain wait loops and delays, and jumps to
out of the block are not allowed. As a general rule, backward jumps should not be

used.
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Function Block with parameters

The following example shows an FB that makes an output flash. The FB is called
twice. Its first call makes output 64 flash at a rate of 1.5 seconds. Its second call
makes output 65 flash at a rate of 3 seconds.

;Blinker FB
FB 1 ;start of FB

;FB parameters

tempo LDEF =1 ;[T] timer
delay LDEF =2 ; [W] delay between flashes
blinker LDEF =3 ; [O]F] output or flag to be controlled
STL = tempo ;if timer is O
LDL = tempo ;initialise timer with parameter 'delay'
= delay
COM = blinker ;toggle parameter 3
EFB ;end of FB
COB 0
0
CFEFB 1 ;call the FB for the first time
T 1
15
O 64
CFB 1 ;call the FB for the second time
T 2
30
O 65
ECOB

As already stated, the only difference between PBs and FBs is that FBs can be called
with parameters. The CFB instruction is followed by the list of parameters, numbered
from 1 to a maximum of 255. Inside the black, parameter numbers can optionally be
defined with symbol names, which are local to the block.

Symbols for FB parameters are indicated by '=' followed by the parameter number.
For example, STL = 1. Or you can define a symbol with a value "= 1", as shown in
the example above.

Note: Fupla programs do not support calling FBs with parameters.

Almost all instructions can reference FB parameters. One exception is the LD (Load)
instruction, because is needs a 32-bit operand, and FB parameters are 16 bits. A 32-
bit value can be transferred using two instructions LDH and LDL (Load High Word
and Load Low Word), which each transfer 16 bits.
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When making nested FB calls, it is possible to pass directly from one call to the next:

7.3 View Block Call Structure

COB 1
0
CFB 1
R 1 ;parameter 1 =R 1
EFB
FB 1
CFB 2
=1 ;call FB 2 with FB 1's parameter 1
EFB
FB 2
INC =1 ;FB 1l's parameter 1
CFB 3
=1 ;call FB 3 with FB 1's parameter 1
EFB
FB 3
DEC =1 ;FB l's parameter 1 = R 1
EFB

Once you have built your program, you can view its block structure. Click on the
toolbar button called Block Call Structure. This displays a window showing which
COB calls which PB, FB, SB etc. The display below is for the PB example in chapter
7.6.6. It shows that COB 0 calls PB 2 and PB 1.

i',i Projectd [Devicel

Project Tree

Block structure view

Eile Edit “iew Project Devica
O = & i &b 25 | 25

I:| Comrnon Files
Libraries
=-{# Devicel - PCD2

qu Online Setkings
I:E Configuration
—[18] Build Options
Ell:l Program Files

b Unkitled1, sre

B Project 'Projectd': 1 Device( © Block Call Structure [Devicel]

Tools

Byl © O B & g

ine Help

= - Cyelic Organization Blocks
[=-CoB O
- PE 2 [L] - ShortTime
_ “-PB 1 [H] - LongTime
=1 ¥OBs - Exception Organization Blocks
LROB 16 jaenerated by S-Asm
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7.4 Exception Organization Blocks (XOB)

7.41 Definition

Exception Organization blocks are called automatically when a particular event or
error occurs. Some hardware and software events are handled by XOBs. The events
themselves cannot be modified by the user, but the code inside the XOB, which
handles the event, can be programmed.

Example 1:
When the PCD is powered, it zeros a register which is used to count pulses INB1 at a
maximum frequency of 1kHz. XOB 20 is called whenever INB1 goes from low to high.

Cold start
/ If INB1 is high, the PLC
XOB 16 s stops the task COB it is
working on and starts to

I
1
ol

process the XOB 20
that corresponds to the
event.

=
I
a1
0
]
L

coB 1

-ditor [Interrupt inputs]

- - - LI
- - J Once the PLC has finished the
= - XOB, it returns to the same point in
= - Jid the program before the event
‘ occurred.
COB 2 Editor [Interrupt inputs]
- - =]
j— R | LI

Example 2:
Turn on the PCD and take out the battery, the Error LED will light up. If your program
contained XOB 2 (see table), the LED would not have come on and XOB 2 would
have been executed instead.
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7.4.2 XOB numbers and descriptions

XOB

Description

Power problem in the main rack (PCD6) or
Watchdog (PCD1/2)

Power problem in the extension rack (PCD 6 )
Battery low

Parity error on the I/O bus (PCD6)

No response on a module I/O (PCD4/6)

Overload of the system due to multiple events.

Instruction not valid
To many active tasks (Graftec)
To many PB/FB levels
Watchdog COB

To many index registers used
Error flag is set
Interruption cyclic
Interruption cyclic
PCD cold start

S-Bus telegram

S-Bus telegram

S-Bus telegram
Interrupt input INB1
Interrupt input
Interrupt input
Interrupt input
Interrupt input INB2
Cyclic interrupt

Cyclic interrupt

Cyclic interrupt

Cyclic interrupt

RIO connection lost

Priority
4

STNNNNOODWWLWWWWDRWW A2 W_2A 2P, W_A2AaDNDN

If an error occurs and the handler XOB has not been programmed, the Error LED on
the front-panel of the PCD is lit, and the program keeps running.

If an error occurs and the handler XOB has been programmed, the Error LED stays
off, and the XOB is called. After executing the XOB, the program returns to where it

was when the XPB was called.

XOBs have different priorities to ensure that the most important XOBs are processed
first. Priority 4 is the highest. Only XOBs 0 and 8 can interrupt the execution of
another XOB. If an XOB event occurs during the execution of an XOB with a lower
priority, it will be handled as soon as the current XOB is finished.

Error diagnostic XOBs and their programming is described in the following chapters.

XOBs cannot be called directly by the user program.
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7.4.3

Use of XOBs

Diagnose of errors

XOBs detect the following types of error:
Incorrect hardware configuration
Invalid jump addresses

More then 7 (or 31) program call levels

7-13

More then 32 active transitions in a Graftec structure
Never-ending loops (COB supervision timeout)
Mathematical errors (overflow, divide by 0)
Communications errors

Fupla example:
Using features to detect to location of programming errors.

With Fupla it is easy to use XOBs. They are added automatically by the Fbox: Blocks
Controls, Diagnostic XOB
Diagnostic information is available on the function outputs, error counter, XOB
number, program line number,...

¥ Adjust: XOB Diagnostics

ﬂ |1 3 Error flag vI

Double-click with the
mouse to display the
adjust parameters

F{OEI numkber
coB Fupla Editor [Interrupt inputs]
13
- A~ OBDiag O ')
F 1 Clr
= Lin+
o [ch4—
3 L4
|
IL example:

The IL program's diagnostics supply the same information as above in registers Rdiag
+0... +12.

User manual PG5 | Clegee——

fi* SALA PGS IL Editor [Interrupt inputs] - [xob 13.5rc*] A8 - 0] x|
@: File Edit Search Wiew Project Online Tools  Svmbols  Window  Help Ailil
x|
JJ Group)Symbal I Tvpe I Address/value I Carmment I
B
% LM Reserved 12 dynamic registers
=
& :’%J, S_I.Jsteml fa Global [ ¥ob13 I
-
HOB 13
DILG Rdiag sUzer diagrostic
HLLT sHalt the program
EXOE
COR u]
a
slUser program
ECCE =
AKNN] LI_I

T o Ch oo oT
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Maintenance of your PLC.

e Monitoring of batteries (need to be changed every 3 to 4 years)

Fupla example:
XOB 2 Battery Failure also has its own FBox, System information, Battery. The Err
output, which is connected to symbol Battery Failure goes high if the battery needs

replacing.
coB 48| -10] x|
- B
® - =
Err Battery Failure
N hd
IL Example:

If there is a PCD battery failure, the Batt LED on the front-panel of the PCD is turned
on and XOB 2 will then be called at regular intervals.

In the example below, XOB 2 loads a timer with a delay of 1 second. As the exception
block is called regularly, the timer will be initialised frequently and will not have the
chance to count down to zero. The binary state of this timer will therefore be high for
a battery failure, and going low approximately 1 second after the battery has been
replaced.

[ SAIA PG5 IL Editor [Interrupt inputs] - [zob 13.src*] 8| -0l x|
[E]I: Fle Edit Search Wiew Proect Online Tools Symbols  Window Help - |5|3|
x|
Group)Symbol | Type | Address/value | Commenk
Elﬁ—___
- I—lw_M] Battery_Failure Tirner
2 [« |l
o a S_I,Isteml L Global | mob2 |
—
ZOE z sAlarm Battery —
LD Battery Failure
k 10 |
EXOE
COE o Allzer program
o
a3TH Battery Failure
ECOE
-
I 4 I I*I
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Monitoring special events or very fast reactions to external signals.

e interrupt inputs

e interruption of the program every once in a while

o interruption of the program when a telegram arrives
e cold start. Initial values

Fupla example:

Output pulses to a digital output. Use functions Blocks Controls, Install cyclic task and
Binary, Arithmetic, Move.

o Adjust: Install cyclic task =] E3

I}(OEI nurmber ﬂ'}:oa 14 ~|
|Interrupt interval [rns] ... ﬂ I 1000

- InstallTask ..

F o En XOB 14 Editor [Interrupt inputs] [ =1 I ] 3
N ~ - - f|
1 I j— -
0 32 Bo o 32
Call XOB 14 every - ]
1000 ms. =
IL example:
;Start-up XOB 16
XOB 16
SYSWR 4014 ;Initialise XOB 14
1000 ;with a 1000ms interrupt
EXOB
COB 0
0
ce ;user program goes here
ECOB

;Cyclic Interrupt

XOB 14
COoM O 32 ;toggles output O 32
EXOB
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7.44 History

The History window shows all the hardware or software errors which have occurred
while the PCD was operating. History messages are always added to this list, even if
the associated XOB handler is programmed. Examine this list if the PCD's Error lamp
is lit. To see the history table, start the Online Configurator and press the History...

button.
n I History o 2%
Online Configurator Histary File
PCD HistoryL0OG w1.0 PCD3.M5560
Idz ID Message TimeStamp
Fiz0 3000 IR OVERFLOW o 0o 01-01-19%0 13:00:01
Fixl 3001 ERROR FLAG 0o 0 01-01-1990 13:00:01
0001l 1002 POWER-OM 01-01-19%0 12:00:00
oooz2 s004 MEMORY LOST 2 01-01-19%0 13:00:01
0003 3101 BATT FAIL 01-01-1990 13:00:02 <

Help ] I Clear Histary ] I Fefresh ] I Sawve As...
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7.4.5 Description of XOBs

XOB 0: Power failure in main rack

The voltage monitor in the supply module of the main rack has detected an excessive
drop in voltage. All outputs are reset, XOB 0 is called and the PCD is put into the Halt
state.

From the moment when XOB 0 is invoked until CPU HALT is an interval of approx. 5
ms. During this time, XOB 0 continues processing, so that data can still be saved.

XOB 1: Power failure in extension rack

The voltage monitor in the supply module of an extension rack detected an excessive
drop in voltage. In this case all outputs of the extension rack are set low within 2ms
and XOB 1 is called.

If outputs from this "dead" extension rack continue to be handled (set, reset or polled)
by the user program, XOB 4 and/or XOB 5 are also called.

XOB 2: Battery failure or low battery

The battery is low, has failed or is missing. Information in non-volatile flags, registers
or the user program in RAM as well as the hardware clock may be altered. The
battery can fail even if the PCD is not in use for a long time. Even a new PCD which
has never been used can show the same symptoms.

XOB 4: Parity error on address bus

XOB 4 can only be called if the PCD has extension modules. The monitor circuit of
the address bus has noticed a parity error. This can either arise from a faulty
extension cable, a defective extension rack or a bus extension module, or else it is
simply because the extension rack addressed is not present. If there is a fault, the
wrong element could be addressed.

XOB 5: No response from 1/0 module

The PCD'’s input and output modules return a signal when they are accessed. If this
signal is not returned, XOB 5 is called. Generally occurs if the module is not present,
but it can also happen in case of faulty address decoding on the module.

On the PCD1/2/3, this mechanism is not implemented.
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XOB 7: System overload

The waiting mechanism for XOBs with priority levels 2 or 3 is overloaded.

If alevel 2 or 3 XOB is processed at the same instant as an XOB with a higher priority
(level 4), the lower priority XOB is put on hold until the XOB with priority has finished.
XOB 7 is called when the queue is full.

XOB 8: Invalid opcode

The PCD tried to execute an invalid instruction code. This can occur if the firmware is
old and does not support the instruction, or if the program has been incorrectly edited
using the debugger S-Bug.

Other errors are: calling non-existent blocks; missing end of block instructions;
program jumps to the second line of multi-line instructions; jumps from one block into
another, etc.

XOB 9: Too many active Graftec branches

More than 32 Graftec branches were simultaneously activate in a Sequential Block
(SB). More than 32 parallel branches can be programmed in a single SB, however,
only a maximum of 32 are allowed to run simultaneously.

XOB 10: More than 7 (31) nested PB/FB calls

PBs and FBs can be nested to a depth of 7 (or 31) levels. An additional call (calling
the 8th or 32nd level) causes XOB 10 to be called. The 8th/32nd level call is not
executed.

XOB 11: COB monitoring time exceeded

If the second line of the COB instruction is a non-zero supervision time (in 1/100ths of
a second), and if COB processing time exceeds this duration, XOB 11 is called. COB
processing time is the time which elapses between the COB and ECOB instructions.
The original purpose of this monitoring time was the immediate discovery and
subsequent eradication of any long delays in the user program resulting from bad
programming (wait loops, over-long count loops). It is in fact, a "software watchdog".
As already mentioned, wait and count loops (program jumps) are not encouraged.
This minimizes the possibility of blocking user programs. However, even in properly
structured programs, one or more COBs may be programmed with very lengthy
mathematical calculations etc. which cause a long execution time, and other COBs
with only monitoring and control functions may be delayed.

If a monitoring time defined for this lengthy calculation program elapses, the COB wiill
be abandoned to continue from the start of the next COB. The "release point" is
automatically stored in memory together with the ACCU status.

When the original COB is next invoked, it will continue from the release address+1. If
this technique is used, XOB 11 should not be programmed as otherwise time is
wasted calling XOB 11 when the timeout is not actually an error.

A further programming technique (timeslice) is explained in "Other programming
techniques".
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XOB 12: Index Register overflow

The size of the Index Register is 13 bits (0 to 8191). This is sufficient to reference all
element addresses. If a program contains an indexed element which falls outside its
address range, then XOB 12 is called.

For example, the indexed Flag 8000 is referenced and the Index Register contains
500, such that flag 8500 would be referenced, which lies outside the Flag’s address
range of 0..8191.

XOB 13: Error flag set

Many instructions can set the Error flag, see the "Reference Guide", status flags.

If an error occurs, the Error flag is set and XOB 13 is called. so that error can be
handled (alarm, error message to a printer, etc). XOB 13 is always called when the
Error flag is set, irrespective of whether the cause is a calculation, data transfer or
communications error.

If a more detailed diagnostics is needed for the Error flag, a PB (or FB) can be
conditionally called after every instruction which could set the Error flag.

Example:
DIV R 500 ;value 1
R 520 ;value 2
R 550 ;result
R 551 ;remainder
CPB E 73 ;1f error then call PB 73
PB 73 ;divide by zero
SET 0O 99
INC C 1591
EPB

PB 73 is called after a divide by zero, which turns on Output 99. Counter C 1591
counts how often this event occurs. An overflow from multiplication could, for
example, activate output 98 and increment counter 1590.

XOB 13 should also be programmed, but can be empty.
If it is not programmed, the Error LED on the PCD's front-panel is turned on when the
Error flag is set, which may not be satisfactory.

IMPORTANT:

The Error flag and other arithmetic status flags (Positive, Negative, Zero) are
set in case of a particular event or state, and, if they are of interest, must be
processed immediately, as these status flags always refer to the last executed
instruction which can affect them.

For example, if a correct addition had followed the division by zero example
above, the Error flag would be reset.
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XOB 14, 15: Cyclic interrupt XOBs
XOBs 14 and 15 are called periodically with a frequency of between10ms and 1000s.
This frequency is defined by the SYSWR instruction.

XOB 16: Coldstart

XOB 16 is a strat-up block. It is processed when the PCD is powered up or when a
"restart cold" command is received from a programming tool. XOB 16 is used to
initialise data before starting the program. Once XOB 16 is finished, the program will
process COBs in ascending number order, but will never return to XOB 16.

XOB 16 cannot be restarted by the user program. If a particular action has to be
executable both by a COB and during initialisation, this action must be written in a PB
or FB which can be called from XOB 16 and from the COB.

XOB 16 has its own /ndex register which is separate from the Index registers used by
the COBs

XOB 17, 18, 19: Request to call an XOB via S-Bus

These three XOBs can be used as interrupt routines. They can be called when a
particular S-Bus message is received. The SYSWR instruction or Fupla FBox Special,
Execute XOB can also be used to call them.

XOB 20, 21, 22, 23 ,25: Interrupt input change detected
XOB 20,...25 is called when interrupt input INB1 or INB2 of the PCD has detected a
rising edge (see Saia PCD hardware manual for further details).

XOB 25, 26, 27, 28, 29 : Cyclic interrupt XOBs
XOBs 25,...,29 can be called periodically with a period between 10ms and 1000s.
The period is defined by the SYSWR instruction.

XOB 30: Loss of master slave connection with RIOs

The connection is tested after each message sent by the master station to the slave
station. If the test is negative, the master PCD calls XOB 30. This occurs, for
example, when an online station is disconnected from the network or is powered off.
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7.5 Sequential Blocks (SB 0 to 96)

Sequential blocks SB are a collection of Steps and Transitions. In each step you
execute a part of your program and in each transition you wait for a condition to occur
in order to continue with the following step. This is known as a Graftec program.
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Graftec programs are created using the S-Graf editor, and the files have the
extension ".sfc". The Graftec editor is explained in the next chapter. It is an excellent
tool if you have to solve programming tasks, where your installation must deal with a

situation in a sequential manner.

SBs can be called from any other block.

7.6 Summary

Service Média Opérand Notices

Cyclic Organization COB 0...31 Minimum 1 COB by program

Block

Programme Block PB 0...999 Under programs called by a COB,
PB,FB,SB or XOB

Function Block FB 0...1999 Function with parameters called by
a COB, PB,FB,SB or XOB

Sequential Block SB 0...95 Sequential under programs called
by a COB, PB or FB ( SB, XOB)

Step ST 0...5999

Transition TR 0...5999
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8 Graftec Programming

Saia PG5 Graftec is based on the French Grafcet standard NF C-03-190 and IEC 848, but
it contains a few differences and improvements. It is also known as "Sequential Function
Chart" (SFC).

Grafcet is independent of the technology used for its implementation. It standardises the
representation of sequential processes using a small number of graphical symbols
governed by a few simple rules. A Grafcet diagram is composed of steps which define
actions, and transitions which check for events.

A sequence consists of a succession of alternating steps and fransitions. A step is not
executed until the preceding transition allows it.

The Saia PG5 Graftec editor creates all the instructions necessary to generate the diagram
within a Sequential Block (SB).

A Graftec application is programmed in two stages:
- The creation of the step/transition diagram which describes the sequential process.
- The coding of the steps and transitions with the Fupla or IL editors, S-Fup or S-Edit.

After the Build and Download of the program into the PCD, the functioning of the program
can be observed while it's running. This is a great help when testing and commissioning.

Graftec also allows you to subdivide a large structure into smaller pages. The pages are
like a zoom which allows the representation of the process in the desired level of detail.

The execution of a Graftec program is purely sequential and follows the Grafcet rules. The
result is an optimal speed of execution with a very fast reaction time. Even if the program
contains many steps and transitions , only the active transitions are executed. The
execution times of other cyclic parts of the program are not influenced, even by a large
Graftec program.
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Because the timing of events is indeterminate, we cannot estimate the cycle time of a
sequential program. This makes it important to separate the cyclic programs from the

A wait on a sequential event will never block the execution of a cyclic program. To satisfy
this condition, sequential programs are placed inside one of the SB structures which are

If the sequential program in an SB is waiting for an event, the PCD stops processing the
SB and continues with the cyclic programs. The SB is called again on the next cycle of the

8.1 Sequential Blocks (SB 0 to 95)
sequential programs.
called on every cycle of the program.
program.

8.2 Cyclic structure with call to SB 0

' - main.fup = [COB 0] Page: 1/1
“Wiew Page Mode Resource Project Online  Dptions

Sequential Block

S¥G5A1n PGS Graftec Editor[Chapter 6] - [P
EULEdLI'—'nﬁFw Project  ©nline Mode Elock Page Help

oz I ] .

JSB

1 & 4% B By oa oo+

BE| =l v =l x|amEss] o
N

= Call SB
En
= # b s

r—— 4

Symbol name FBox: Call SB

of the SB
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Structure of a Sequential Block (SB)

|:| G Initial Step (IST)

>
l

Transition (TR) ' 1

' Step (ST)

The Graftec editor (S-Graf) allows an SB to created using steps and transitions which
contain Instruction List or graphical Fupla code.

The Sequential Block starts with an Initial Step, represented by a square drawn with a
double line. This is the start of the sequential process which is executed the first time the
SB is called (cold start).

The structure must always be closed in a loop.

8.2.1 Rules for connecting Steps and Transitions

The structure of an SB has a simple but strict syntax. As you know, the block starts with the
Initial Step, and then alternates between Transitions and Steps. Two Steps or two
Transitions can never be directly connected.

AN

0
+

L]
.

= N

Correct Incorrect

S i
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8.2.2 Transitions (TR 0..5999)

H | -~ Wigz the Info button touch?

The Graftec process is controlled by the code inside the transitions, which are active until
an event is detected, such as the change of state of an input, output, indicator, or
evaluation of a logical expression.

If the program is written in IL, the transition executes the next step only if the accumulator
(ACCU) is high (1) at the end of the transition.

If the program is written in Fupla, the transition executes the next step only if the input to
the FBox ETRis 1.

If these cases are not fulfilled at the end of the transition then it remains active and the
same transition is evaluated repeatedly until the awaited condition occurs.

Example: Detecting the rising edge of an input signal

IL program Fupla program

5TH I 8

DYN  F 80 [ 18Dyn+—ETR
Note:

For transitions in instruction list, the ACCU is always high (1) at the start of a transition or a
step. Therefore all ACCU dependent instructions are always executed, and empty
transitions are always fulfilled.
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Steps (ST 0..5999)

4 H tranzmitt values

Steps contain the programs that are the actions of the process: turn on/off the outputs,
flags, calculations, loading counter values, etc.

Example: Controlling the axis of a machine with a motor.

-
|

Load destination, speed, direction

and start the mouvement

A 1 Wait to be on destination

3 M Stop the mouvement

We define the destination position, the speed and the direction of the movement, then start
the movement. These tasks are executed once, so they are placed in a step.

Next we monitor the movement, and wait for it to reach the destination position. The actual
position is compared with the destination position. This task must be done repeatedly, so it
is placed in a transition. When the destination is reached, the transition exits with the
ACCU or the ETR FBox high, so the transition is fulfilled and the next step is executed.

The next step stops the motor at the destination position. This task is also executed once,
so it's placed in a step.

Note:

A step without a program passes control directly to the next transition. A step is executed
only once, it is not executed periodically like the transitions.

The entire Graftec structure starts with an Initial Step, represented by a square drawn with
a double line. This is the start of the sequential process which is executed the first time the
SB is called, after a cold start or power up.
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8.2.4 Properties of steps and transitions

Selecting a step or transition in the Graftec structure with the mouse displays the following

information in a window, if it has been opened with the Block, Properties command.

= General
(Mame) SB_0.5T_5
Mumber
Camment Sktop the mouvement
Tvpe Skep
SCope Local
Editor Mo code editor

Name: Symbol name for the step or transition.

Number: Number of the step or transition. By default this number is empty,
which means it is dynamic and is assigned by the Build. If necessary
a number can be defined, either 2000 or 6000 steps and transitions
are available according to the PCD type.

Comment: Free test comment which is shown on the right of the step or
transition.

Type: Step or Transition.

Scope: Scope of the symbol (Local or Public). If Public then the symbol
name can be accessed from other files, but that's not normally
necessary for steps or transitions.

Editor: IL Instruction List or Function Block Diagram.
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8.2.5 Typical Graftec sequences

Simple sequence
Alternate steps and transitions.
Note that two steps or transitions cannot be connected
together.

Alternate branching (OU)
A branch with a choice of sequences. The transitions are
evaluated from left to right. The first transition to be active
determines which sequence is executed.
An alternate branch always starts from a step, which is
connected to several transitions, and is terminated by
transitions which converge into a single step. The Graftec
editor supports up to 32 branches. If there are more than 32
branches, XOB 9 in called.

Simultaneous branching (ET)
A simultaneous branch contains several sequences which are
executed in parallel at the same time. The simultaneous
branch always starts with a transition which is connected to
several steps, and terminated by a single synchronising
transition. The Graftec editor supports up to 32 parallel
branches. If there are more than 32 branches, XOB 9 is called.

l‘ ‘I DE%—HD—I—D—I——I—@

Jump sequence
The jump sequence is like an alternate branch which allows a
sequence to be processed in a conditional manner.

Repeat sequence
The repeat sequence is also like an alternate branch, but it is
connected to a preceding step. In the example, a counter is
initialised with the number of loops, then follows a simple

9]
I
)]

|

sequence of any length, the last step decrements the counter, C=c.1
and if the counter is not zero then it repeats the loop.

(@)

(

o
~

(C>0)
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8.3

8.3.1

8.3.2

Creating a Graftec project

For this example, we will create a new Project to contain the files for the Graftec program.

= For graphical programming, prepare a Graftec file and a Fupla file.

= For IL programming, prepare a Graftec file and an IL ".src" file.

Create a new project

From Project Manager, use the Project, New menu command to create the new project.

'ﬁ_' Mew Project

Project Hame:

| >

Project Tree

2 x

| Praject?

F-C3 Commen Files

Projects Directany:

Libraries
=-{# Devicel - PCD2

| C:hUzerg 81 468255BCVPGE W2 3w Projects

ﬂ;[g Online Settings
CZ Configuration

: Build Optians

----- Project 'Chapters' : 1 Device(s)

D ezcriphion; :
= i (231 Program Files
-] Listing Files
-[_] Documentation Files
Create Device
Help k. Caricel

Add a Fupla or IL file

Project Tree

I x

Project "Chapterd' : 1 Device(s)
[:l Common Files

----- Libraries

=1 pevicel - PCDZ
ﬂ;jg Online Settings
I:E Configuration
Biuild Qptions
-
-] Listin
|:| Docu

Mawy...

Add Files...

Paste

i
Delete Al Fﬁ

Print...

Cittl

Choose the file type:
Fupla File (*.fup) or

Instruction List File (*.src).
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(8 New File [Daily timer]

File Marne:
COE Call: SB

Directory:

File Type:

C:h U zers'\PublichSBCAPGE_21\Projectz\S amples\PGS User Manual\Chapter

Graftec File |

Instruction List File [*.2rc)
Profibus-0F Metwork. File [*.dp)
Profi-5-10 Metwork, File [*.zia)
LOM Metwark File [*.lon]

W atch Window File [ Bwn)

]

D escription:

Linked/Buil Open file now

(1]9

] ’ Cancel
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8.3.3 Calling the SB from a COB

Depending on the choice of language (IL or Fupla), either call the SB with a CSB
instruction or a Call SB FBox. Open the new file and write the program as shown below.

IL Program: Fupla Program:

COB 1 ;start of COB
0

[ =—En

# o |

CSB 0 ;call SB O

FBox: Blocks Control, Call SB
ECOB ;end of COB

The SB can be called as in the examples above. But there's an even easier way. The PG5
can automatically create a COB containing the CSB instruction to call the SB. This is
enabled by an option on the Build Options dialog box, Advanced group, set Generate SB
calls to Yes. (This option is set to Yes by default.)

You can create the SB first, as described below, and then add the call afterwards so you
can use the symbol name of the SB instead of the number.

8.3.4 Add a Graftec file

Mew... .
Project Tree = &3 New File [CPUT] O X
Add Files...
. Project 'Chapt File Name:
F-C3 Common Files . = '
f Paste [COB Calls SB |
o Libraries Delete All Fi Al
E"tﬂ[;;ﬂ“rl -PCL =ee I Directany:
oo Online etk . - - ;
oo Conforat PNt |C:\Usershef 468245B CVPEE V2 3 1\ Projectsh GettingStarted_HDLog_File |
Build Options File Type:
~J-|_] Program Files _
P COB Calls 5B, Fup Graftes: Fils [*.sfc]
: *1 Pulse.sfc |mmmmmwm]
|:| Listing Files F'ru:uf!l:uus-DF' Netwu:urk_ File [’_‘.dp]
|:| Documentation Files Praofi-5-0 Netwu_:urk File [*.zio]
LOM Metwork. File [*.lon]
W atch Wwindow File [ Bww] v
Description:

Choose the file type:
Graftec File (*.sfc)

Link.ed/Built Open file o

Help ] 4 Cancel
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8.3.5 Page Navigator, adding an SB

When a new Graftec file is created, the editor automatically creates a sequential block
containing the initial step.

Several SBs can be created inside a single Graftec file. The Page Navigator window show
the list of SBs in the file.

If necessary, another SB can be added to the file using the Block, New menu command,
then modify the block's details from the Properties window. This window is also used to
modify the properties of the SB which is created when a new file is created.

= General
(Marmne) SE_Z.96_ZF
Mumber
Zarmnrnenk
Tvpe SB
Scope Global
Name: The symbol name of the block. Assigning meaningful names to the
blocks it makes the program easier to understand and maintain.
Comment: Free comment which can describe some details about the block.
Number: Block's number. By default the block's number is blank, so it is
assigned dynamically by the Build. If necessary, you can assign a
number yourself.
Scope: Scope of the SB's symbol name (Local or Public).

Use Public if the symbol needs to be accessed from other files. For
example, if it is called from a COB defined in another file.

To display the Graftec structure of an SB, right-click on the Page Navigator window and
select the Open Block command from the context menu.

Next, we will structure the SB with the steps and transitions.
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8.4 Editing the Graftec structure

A new Graftec file always contains the initial step, which is executed
the first time the SB is run. Additional steps and transitions are added
using keyboard or toolbar commands.

8.4.1 Editing a simple sequence k)

1. Press the Transition Mode toolbar button.

2. Place the mouse pointer on the initial step and 2. _
click the left-hand mouse button. -0 3 |:|

3. Press the Step Mode toolbar button. 4
4, Move the mouse over the new transition and | #——
click again.
5.  Continue in the same way. 9
B B
8.4.2 Creating aloop 0

When the sequence ends, the SB also ends. To repeat the
sequence, a loop must be added. 0T
Remember that it's illegal to directly connect two steps or two

transitions, a loop always starts after a transition, and “

connects above a step. ﬁ

Press the Select Mode toolbar button
Click on the transition before the jump S
Press the Link Mode toolbar button
Click on the step to be jumped to 2

PN~

8.4.3 Smart cursor option

= Sequences can also be edited using the button Smart Mode.This mode automatically
o changes the cursor mode according to the mouse pointer's location.
Smart Mode
a
“‘ 1 |

:1{"_"} g q Ib

I:.} =]
+

If the mouse pointer is over a step or transition, then Select Mode is activated and the

mouse pointer becomes a hand. Double-clicking opens the program editor to edit the
element's code.

Moving the mouse pointer to the bottom of a step or transition changes the mouse pointer
to represent the transition or step which would be inserted below if the left-hand mouse
button is pressed.

If the mouse pointer is moved over the right hand side of the step or transition, the mouse
pointer changes to indicate that an alternate or simultaneous branch will be created if the

left-hand mouse button is pressed.
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8.4.4 Creating an alternate branch (OU)
1. Activate Transition Mode
2. Select a transition which us already
followed by a state
3. Each time the left-hand mouse button
is pressed, a new transition as added
to the right
8.4.5 Connecting alternate branches
1. Activate Select Mode
2. Select a transition to connect
3. Press the Link mode button
4. Click on the step, the transition is
connected after this step
8.4.6 Creating a simultaneous branch (ET)
1. Activate Step Mode
2. Click on the first step to connect a
new step on the right
3. Each click of the mouse on a step
connects a new step on the right
8.4.7 Connecting simultaneous branches
To synchronize simultaneous branches:
1. Activate Select Mode
2. Select the step to be connected
3. Activate Link Mode
4. Click on the destination transition
8.4.8 Adding a comment

1. Activate Select mode

2. Right-click with the mouse on the step
or transition to display the Properties
window

3. Enter the comment in the Comment
field of the Properties window

Tip: To create a comment on two
lines, enter "\n', for example:
Line 1\nLine 2
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Scope Local
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8.4.9 Inserting a sequence

1 |+
1. Activate Transition Mode
Click on a step which already has a ? .
transition
3. A new step and transition are inserted 4

8.4.10 Deleting a sequence

8-15

secand

Y
I

Turn the output

an

off

Turn the output A Wiait 1

second

1. Activate Select mode.

Click on the first step or transition of

the sequence to be deleted g
3. Hold down the Shift key and click on

the last transition or step. The marked \

2 M Turnthe output
off

sequence in highlighted. -

4. Press the Del key

The marked sequence cannot be deleted
if it would result in an invalid structure.

an

M Turn the output 2 M Turnthe outpot

an

8.4.11 Copy/pasting a sequence

To copy a sequence to the clipboard:

1.
2.
3.

4.

Activate Select Mode

Click on the first element of the sequence
Hold down the Shift key and click on the last
element of the sequence

Copy the sequence to the clipboard with the
menu command Edit, Copy or press Ctrl+C

To paste the sequence from the clipboard:

5.
6.

Activate Select Mode

Click on the element before the sequence to
be inserted

Use the menu command Edit, Paste or press
Ctrl+Vv
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Note:

Depending on the destination element's type (step or transition) and the elements to be
inserted, the sequence will be added below (simple sequence), or to the left (alternate
sequence) of the selected element.

Inserting on a step Inserting on a transition
0 H Set the courter 0 M =et the counter
to 3 o3
M Wiait for the 0 T Wiait for the
start3_p signal start3_p signal
1 H Turn the output 1 | Turn the output
an an
A T Wiait 1 H| IZ|ZI Wit 1
Fecaond zecond
0 H Set the courter 0 M et the counter
to 3 o3
M Wiait for the W T Wiait for the
start3_p signal start3_p signal
A M Turn the output
B — Turn the outpot 2 ' Turn the outpot on
aon an
M =3 a1
B | Wizt 1 2 Wit 1 second
zecond zecond
2 M Turn the output
an
2 Wizt 1
second
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8.5 Writing a first sequential block

Objective:
Write a program which blinks output 0 33 (Three_pulses) three times whenever input T 2
(Start_3_pulses) is activated.

Timing diagram

Input Start_3 pulses [

Output Three_pulses ] | | | | I

1s 1s
“—r—

8.5.1 Creating the Graftec structure

We always start with the initial step which is the start-up entry point. It will initialise the
counter. (If it is not used, it can remain empty, without code or a comment.) Next, we wait
for the signal Start 3 Pulses. Edit the transition as below and enter a comment in the
Properties window.

Properties o=

0 |7 =etihe counter black :PULSE_TR_0 -

o )4
] = General
0 T Wit for the (Mame)  PULSE_TR_D
start3_p siognal Mumber

Comment  Wait for the Ynstart3_p signal
Tvpe Transition
SCope Local
Editar Function Block Diagram
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At the start of the sequence, set the output Three pulses to the high state for 1 second,
then set it low for 1 second. Repeat this operation three times, then repeat the entire
sequence including the initial step.

H I} M =etthe courter
to3

W - Wait far the
starta_p signal

H| M Turn the output

an

A T Wait 1

zecond

2 Turn the output
off

22— Wait on other

zecond

3 M Decrement
Counter

3 1 Counter=0 M - Courter =0

8.5.2 Choosing the editor: IL or Fupla (S-Edit or S-Fup)

Now that the Graftec structure has been created, it remains to write the code for each step
and transition, using the Instruction List editor (S-Edit) or the Function Block Diagram editor
(S-Fup). The default choice of editor is defined from the Options dialog box, Code Editor,
Default editor.
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8.5.3 Editing the symbols

First declare all the data using the Symbol Editor, assigning symbol names, types,
addresses and comments, as shown in the window below.

Symbuols o x
B EE| + + |} A = | k3 cu j-) Find: Type a substring ko find [
Spmbol Mame Type Addresz..| Comment Scope |~

ﬂ [ PULSE sfc ROOT
—&x Start_3 pulses | 2 Input makes the sequence start Local
— & Three_pulzes a 33 Cutput will Blink, three times Laocal
&% Mumber_of_pulzes | K 3 Caonztant gives the number of pulzes | Local
— & PulzeCounter C Counter counts the number of pulzes | Local
— & Pulze_Time K. 10 Druration of a pulze in 100m:z Laocal
— &y Pulze_Timer T Timer meazures the pulze lime Local
— &y One_S_Timer T Local |

&l Publics | System | PULSE. sfc X

] Symbols | Block Svmbals |

8.5.4 Programming an initial step, loading a counter

Open the initial step to add the code which loads counter PulseCounter with the constant
Number _of pulses (3). Double-click on the element to be edited and choose the editor /L
Instruction List or Function Block Diagram (Fupla)

Fupla Program:
Use the FBox: Counter, Counter (Graftec), Load Counter
Important: Do not use timers or counters from other families which are reserved for cyclic

programs.
|
0 | Setthe counter | Mumber_of pulsesp=—t Load Counter
to3 PulseCounter
IL Program:
LD PulseCounter ;initialise the counter

Number of pulses

8.5.5 Programming a transition, waiting for the start signal

A transition is reprocessed repeatedly until the ETR FBox input is high (Fupla), or the
ACCU is high (IL), at the end of the transition. Transition 0 waits for the input
Start_3 pulses to go high.

Fupla program:

0 == Wit for the | Start_3_pulses=—ETR

start3_p signail Add the FBox: Blocks Control, End of transition
IL program:
STH Start 3 pulses ;Start High - set the ACCU to the state

;of input Start 3 pulses

User manual PG5 | Chapter 8 | Graftec Programming | 29.08.18



8-20

8.5.6 Programming a step, turning on an output and starting a timer

This step turns on the output and loads the timer, then continues to the next transition to
wait for the timer to reach 0.

Fupla program:

The timers and counters in the Fupla standard library are not designed for SBs, they are
designed for COBs which are executed cyclically. Instead, you must use the functions in
the Graftec family which are specially designed for SBs. These can be loaded in a step,
and interrogated later in a transition.

Fbox: - Timer, Timer (Graftec), Load timer
- Binary, Arithmetic, High

4 et ones | L_PUIse Timep=—- Load Timer
an One S Timer
——-|Three ulses
IL program: H P |
SET Three pulses ;turn on the output
LD One S Timer ;start the timer

Pulse Time

8.5.7 Waiting for a timer

Fupla program: Fbox: - Timer, Timer (Graftec), Timer is zero
- Bocks Controls, End of transition
1 Wit 1 Timer=0 ETR
second Cne_5S Timer
IL program:
STL One S Timer ;Set the ACCU high if the timer has

;reached 0

8.5.8 Turning off an output when a timer reaches 0

Step and transition 2 are similar to step and transition 1, except that output Three pulses is
set low, and a different timer is started.

Fupla program:

| Pulse_Timep=— Load Timer

Fulse Timer
12 M Turn the output
off
L-+—={Three_pulses |
Fbox: - Timer, Timer (Graftec), Load timer
- Binary, Arithmetic, Low

IL program:

RES Three pulses ;turn on the output

LD Pulse Timer ;load the timer

Pulse Time
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8.5.10

ol

Invert Binary
Connector

8-21

Programme Fupla:

: - =
2 Wigit on other TII'I'I.EI' 0 ETRE
zecond P'U|Se_-|_|mer-

Programme IL:
STL Pulse_Timer ;Set the ACCU high if the timer has
;reached 0

Note: For steps and transitions 1 and 2 we have used two different timers (One_S_Timer
and Pulse_Timer), but to economise on the number of timers used we could have used
one, by using the same timer twice, because they are not used at the same time.

Decrementing a counter

Fupla program:
The counter is decremented each time the step is executed, because the FBox input is
high (1).

:3 H Decremert — Dec Counter —

| Courter FulseCounter

FBox: Counter, Counter(Graftec), Decrement counter

IL program:
DEC PulseCounter ;1f the ACCU is high,decrement the counter

Remember that the ACCU is always high (1) at the start of an ST or TR, so the ACCU-
dependent instructions are always executed.

Alternate branching

The next two transitions make a choice.

Fupla program: IL program:

-3 + Courter = 0 Counter=0 ETR

|F'ulaeCnunter | STL PulseCounter

FBox: Counter, Counter (Graftec), Counter is zero

Transition 3: The input to FBox ETR is 1 if the counter is 0.
Transition 4: The input to FBox ETR is 1 if the counter is not zero.

Place an inverter at the input of the ETR FBox with the toolbar button Invert Binary
Connector.
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8.6

Build All

8.6.1

8.6.2

Bi
=l

Download
Program

.ﬁ?

Building and debugging the program

Once the programming is complete, press the Build button on the toolbar to compile,
assemble and link the entire program.

Messages window

. , Messages 1 x
Project Manager's Messages L Acaas e
Text/DB size: B4 bytes ;I

W|r'1dow indicates the results of the {I--"" " memory size: O bytes
build. If the program was created E_IokbalsymbolT: SSD i

. L fe. . .
without errors, the last line in the || o -omFes S0 Bwamngs

window will show: Generating Block Information files...
Block, Information Files complete

Build successful. Total errors: 0 Build successiul. Taotal errors; 0 Total warnings: 0

Total warnings: 0 b
< | AW

Error messages are shown in red. Double-clicking on an error message will usually take
you to the part of the program which contains the error.

Project Manager also has an Error List window which shows only the error and warning
messages.

Online tools

It remains to download the program and go into online mode.

Using the Graftec editor, the execution of the sequential block can be visualised when

online. A red dot indicates the active transition, so the sequential operation can be
viewed.

=
|

Turn the output

on
*
M 3 Wit 1
second
2 M Turnthe output
off

We can stop the program at any time by pressing the Stop button, and then continue
the program step-by-step.

Each time the Step By Step button is pressed, a step or transition executed.

The Step In button opens the step or transition with the Fupla or IL editor, so that the
code inside the step or transition can be stepped through.

The Run to Element button processes all the Graftec steps and transitions and stops
when the selected element is reached. If the program is already running, it will stop at
the selected element.
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8.7 Grouping a Graftec program into pages

Graftec allows a sequence of steps and transitions to be grouped into a new element called
a Page. The element looks like a step, and can have its own comment, but is distinguished
by an additional vertical line on the left hand side.

Pages allow the Graftec structure to represent the process from a higher level, and each
page can be opened to display the next level of detail, which is composed of more pages,
steps and transitions.

Pages can themselves contain pages, without any nesting depth limitations. The nesting of
pages is bit like a zoom function which permits the representation of the program to several
levels of detail.

First step of the page: a
page always begins and ends
with a step

Icon for a page

Pages can be
created inside other
pages

Arrows for scrolling
the pages

Step which ends
the page

8.7.1 Rules for editing pages
Graftec sequences to be made into pages must respect a few rules:
e A page must always start and end with a step.

e The sequence cannot be only one step.
e The entry and exit steps cannot be deleted.
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8.7.2 Creating a new page

To create a new page, proceed as follows:

e Activate Select mode

e Select the first step for the page

e Hold down the Shift key and select the last page of the sequence
SI[',] e Use the menu command Page, Create

) M et the counter
to 3

0 Wit for the
start3_p signal

0 M Set the counter
o == o3
0 —— Wit for the
2 n sta AlV'l‘E'iI ly O | — Turn the output
an
/
s 0 M| Cwutpt control o —— Wait 1
Fecond
3 || 33— Courter =0 2 H Turn the output
off
2 1 Wait on ather
3 1 Courter=10 ¥ 1 Counter =10 second
O |:3 M Decrement
Courter
8.7.3 Opening pages
- To view the contents of a page, select the page and use the Page, Subpage menu

command or toolbar button.

The command Page, Calling collapses the page to view the level above. The top level page
m. is shown by the command Go To Main

8.7.4 Expanding a page

To replace a page with its original sequence, select the page and use the Page,
Expand command.
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8.7.5 Block Navigator

Page Navigator 1=

= sB1s

B[ Page 1716 ;INIT

=-fE] Page 1772 JEJEC.PLAT,
Page 1775 ;ERRELR
Page 1752 ;TESTE REF
- 727 JPRISE REF
-5} Page 1760 ;TESTE REF
-] Page 1765 ;SEQUENCE
=M 56 16

--f5] Page 1853 ;INIT

-] Page 1855 jWAaRNING
[#-f5] Page 1853 ;PLATEAUX

L,E] SequUence 3 Page Mavigator

It is strongly recommended to reduce the size of a large Graftec structure by using pages.
This makes it easier to read the program and to navigate between the high level
functionality represented by the pages.

The Block Navigator provides a global view of all the SBs and pages in the file. The

selection of a block or a page in this view displays the corresponding block or page without
having to search for it in the Graftec structure.
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8.8 Graftec templates

Sequences of steps and transitions can be grouped into templates which can be used like
a library of sequences in other programs.

8.1.1 Creating a template
|

101 [ Check if a value changed

101 102 — Readthe status 7

| e —
x

168 == File: C:\UsersichZcapillApphatallocall Templ 3BC1SGrafS2)~3G1 235, kmp
Group:
197 I Check if & value changed j

Mame:

I Read current position ¥

169 = Caommenk:
[l
149
Help | (s I Zancel
172 ==
1

It is very easy to create a template. Select a sequence of steps and transitions, and use the
Edit, Add to templates command. The command is also on the context menu. A dialog box
is displayed which prompts for a group name, template name and comment.

Templates are organised into Groups which are comparable to FBox Families. The groups
classify the templates according to the criteria defined by the author. Templates are listed
below their group names in the Templates window.

Templates o=

T Ternplate file @ deflsk
=- iyt Check if & walue changed
AN - =] current position ?
. Read the stabus ?
. Read latched position 7
. Fead current alarm ?

The icons show how the template starts and ends. Any sequence can be made into a
template, they can contain pages, branches, etc, and be coded in Fupla or IL.
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Importing templates

The templates can be used in any projects. Open the Templates window using View,
Templates, and drag-and-drop the template into the Graftec structure. All the steps,
transitions, branches, symbols, comments and associated Fupla or IL code are inserted.

A dialog box is displayed which allows the modification of the names, addresses,
comments and scopes of symbols imported by the template, and changes to various other
data. This functionality can be compared to a Macro or Function Box with parameters.

x
Files: " General  Symbal List I FRox Li$t| SDurcel
;?‘—DD Syrbal Mame Type &ddressfalue | Comment Scope
TR:I = File ROOT
ST 1 — & CheckzumE F Local
TR 2 — & ErrarCode0k. F Local
TR:S — & NewDataReady |F Received new data | Local
= — &% MumberReceive... |F Mumber of received | Local
.57 3 I— & R eadPosition F Read the current po...| Local
— 8 StartR eceiving F Start the receiving Local
— & CalculatedCheck. | B Local
— & CounterE rorComm| B Local
— & EnrarCode R Local
— & MummberReceive... | R The number of recei.. | Local
— & FecenvedCheck... | R Local
L— g, TimeoutComm T Local
1] | 2l
ak I Cancel | Help |

The Symbol List tab shows all the symbols contained in the template. The fastest way to
rename the symbols and prevent duplication of symbol names is to put all the symbols into
a symbol Group. The context menu command Insert Pre-group will place the symbols
below into a group with the name of your choice.

I i - = ==

I [ & HMS R ]

I & ONTIME A 10 200

I [ &, OFFTIME R 1 10 -

- - =7 T n 00
'—&UNllMt R ROl
g, OFFTIME A 502

To update the addresses of symbols, they can be sorted by type by pressing the column
header button Type, edit the address of the first element, then drag the tiny square on the
bottom right of the cell downwards to select all the addresses to be renumbered.

To import the same template several times, see the parameters on the General tab. It
allows an index to be inserted into the symbol names or groups using the # character. This
character is automatically replaced by the index number, incremented by one for each copy
of the template. The context menu command Indexing can also be used.
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9 PROGRAMMING IN IL (INSTRUCTION LIST)

9.1 Preparing an IL project

9.1.1
9.12

9.2 Layout of the IL Editor window

9.2.1
922
923
924
9.2.5

9.3 Introduction to the PCD instruction set

9.3.1
932
933
934
935
9.3.6
9.3.7
9.3.8
9.3.9
9.3.10
9.3.11
9.3.12
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9.7.1
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9.8.1
9.8.2
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G0 On/Offline, RUN and StOP ...cccvvieiiieiiieie ettt ettt ettt ae e e e s aeessbeessaaenenas
SEEP-DY-SEEP MOUE .....eeeiieiieiieie ettt sttt ettt e e e e e st e beeseenbesnsesaeesseenseenseenseans
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9 Programming in IL (Instruction List)

The Saia PG5 IL editor (S-Edit) can be used to create the fastest and most efficient
programs for Saia PCD controllers. IL stands for Instruction List, which is a low level non-
graphical language using the PCD's native instruction set. All PCD models share the same
instruction set, thereby guaranteeing portability of programs from one PCD to another.

The IL editor is more than just a valuable aid to program editing, it is also a diagnostic and
on-line testing tool.
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9.1 Preparing an IL project
First, prepare a new project and file in which to edit the IL program.
9.1.1 Create new project
In the Saia PG5 Project Manager window, select menu File, Project, New... and create the
new project.
&3 New Project O =
Enter the project nama
Project Mame: /
Projects Directany:
| C:\U sersheB1468215BCAPGS V2. 3.1 Projects K
Deszcrption:
Create Device
Help Cancel
9.1.2 Create new IL file
To add a new program file to the project, select the folder Program Files, right-click with the
mouse, and select menu New... (or press the New File button on the toolbar):
New File

EE Equations logiques - PCD3.
ﬂq} Orline Settings

------ E§ Device Configurator

----- Build QOptions
R ooy am Files
-] Listing Files

|:| Dacurentation Files

Paste Chrl+
Delete All Files. ..
Print. .. Chrl-+

&3 Mew File [CPUT] e

.

Enter the file name
Eile Mame:
| Logoe / |
Directony:

| C:hUzers e 81 46825.5BCWPGES V2.3 st Project s ettingStarteu:l_HDLu:ug_FiIe_|

and select IL file type (*.sr@*ﬁ
Instruction List File [*.zrc)

Prafibuz-0F Netwark File [*.dp]
Prafi-5-10 Metwaork, File [*.zio]
LOM Metwork File [*.lon]

W atch wWindow File [ Bww] W

File Type:

Fupla File [*.fup]
[araftec File [* zfc

Deszcription:

Lirked Bl Open file now

Help k. Cancel
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9.2 Layout of the IL Editor window
Mnemonics
Labels Operands Cdmments
2 Parking lot - Sai 1PG5 IL Editor - [Parking lot.src] - |EI|5|
File Edit Seargh e Project  Online  Tools  Window  Help
DeEd @ {28 o = éa FEQ YR s Gam BE TF
< Parking lot.src ] b %
Start of COB ; Cyclical|Orgafisation Block j
COB o ; Cyclical program
Sequence of (] : No supervision time
instruction
processing within STH Car_incoming ; A car comes into the parkii
block D¥H Dynamise_incoming_car_signall ; On the positiv flank of im
oc DEC Humber_of_free_slots H Decrement the number of -
STH Car_outgoing ; A car leaves into the park:
D¥H Dynamise_leaving_car_signal | ; On the positiv flank of ouw
INC Humber_of_free_slots H Increment the number of -
T Symbol Editor 1 x
End of COB E: EE|+ + | T k7 Cd L JFind: Type a substring to find - -
Swrmbal Name Tvpe Address | Actual Value Comment Scope &
_||E Parking lot.src ROOT
— & Car_incoming | 0 0 Gets high when a .| Local J
— &y Car_outgaoing | 1 1 Gets high when a .| Local
JLI_I — &y FRed_light a 32 32 Stops new cars at | Local il
Ready — & Mumber_of_free... |C 1400 Counts the numbe.. | Local -
— &% Dynamise_incom...| F 7h02 Flag detectz the ii... | Lozal =
— & Dynarmize_leavin.. [ F Fh03 Flag detects the ii... | Lozal
Globals| System | Parking lotsrc X

The IL editor is similar to any other commercial text editor. The same editing features are
present, such as Copy/Paste or Find/Replace. However, the IL editor offers more than just
conventional text editing:

- Automatic formatting of each line as it's entered

- Syntax colouring, enabling each type of information to be identified
- Integrated Symbol Editor window
- Online step-by-step and debugging features
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9.21 Editing a line of code

Label Mnemo. Operand Comment

;Increment a register

5TH Flag ;Copy the Flag state into the accu
D¥HN DFlag ;0n a positiv flank of the Flag |, set the accu eigh
JR L Hext ;If the accu is low, jump to the label Hext
INC Register ; Increment the register
Next: NOP ;Mo instruction

IL program lines are formatted into 4 columns:

Label
Represented by the default colour red, the label is a symbol name for a program line, which
is used as a destination for jump instructions, e.g. JR L Next .

Mnemonic
Represented by the default colour blue, the mnemonic is the instruction's name.

Operand
Represented by the default colour black, the operand defines the data type: input, output,
flag, register, etc. which the instruction will operate on.

Sym The View Symbols or Values button allows either the operand address or its symbol to be
123 displayed.
View Symbols STH Flag
or Values

) sm Fo
Comment

Program comments are shown in green and begin with a semi-colon. They are aligned on
the right of the mnemonic and operand, but may also occupy a whole line.

If the comment will take several lines, it can be edited between two directives: $SKIP and
SENDSKIP. These tell the assembler to disregard all text which appears between them.

SSKIP

Author: Dupont Fred
Date: 28.18.28083
File: Logic.src
SEMDSKIP

The View User or Auto Comment button can be used to view either the user comments
attached to each line of the program, or the automatic comments attached to each symbol
as defined in the Symbol Editor window.

View User or
Auto Comment
STH Flag ;Copy the Flag state into the accu

|:> STH Flag ;Control the incrementation
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9.2.2

9.23

9.24

Automatic formatting of instruction lines

If the Auto Format while typing option is enabled, whenever Enter is pressed at the end of a
line, the line is auto-formatted using the user-defined column widths. Options are defined
from the menu command Tools, Options.

If auto-formatting is off, lines can be marked and formatted using the Tools, Auto Format
menu command.

Creating an organization block

IL file for a small program

coe 0 ;Start of COB
Sequence of 0 ;No supervision time
instruction STH 11 ;Example of logic equation
processing AND I
within block ouT O 32

ECOB ;End of COB O

The Saia PCD programming language is structured using organization blocks, in which the
user writes application programs.

Each block provides a particular service: cyclical organization blocks (COB) for cyclical
programs; sequential blocks (SB) for sequential programs, program blocks (PB) for
subroutines; function blocks (FB) for subroutines with parameters; exception organization
blocks (XOB) for exception routines.

Blocks are delimited by a start instruction and an end instruction. For example, the
instruction COB marks the start of a cyclic organization block, which ends with the same
instruction preceded by the letter E for "end" (ECOB). All program code belonging to this
block must be placed between the instructions COB and ECOB, never outside the block.

Even the smallest PCD program will always have a COB. Other blocks may then be added
as required.

Sequence of processing for instructions and blocks

Within each block, the PCD processes program instructions line by line, from the start
instruction to the end-of-block instruction.

The order in which instruction lines are written within an organization block is important.
However, the order in which the organization blocks themselves are written is not
important. Different rules define the sequence of block processing:

In a PCD coldstart, the programmable controller first looks for XOB 16, the coldstart block.
If it is present, it will always be processed first, regardless of whether it is at the beginning
or end of the file.

Then, the machine looks for COBs in the program and processes them in numerical order:
COB 0, COB 1, ... COB 15, regardless of the order in which they appear in the file. After
the last COB, the program will start again from COB 0.
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All the blocks for sequential programs (SB), subroutines (PB) and functions (FB) are called
by the user program with the instructions CSB (Call SB), CPB (Call PB) and CFB (Call FB).
The user program therefore determines when and in what order SBs, PBs and FBs are
processed.

All exception blocks are automatically called as soon as the particular event concerned
occurs. These events are unpredictable and may happen at any time. The order in which
they are processed cannot be defined. Each hardware or software event is linked to a
distinct XOB. These events cannot be modified by the user. However, the user is free to
program which action to take within each of the XOBs.

9.2.5 Rules to follow when editing blocks

Even though blocks can be written in any order, the following rules must be followed:

IL file IL file
XOB 16
v EXOB
COB O
0
ECOB
PB 1
AN EPB

Blocks cannot be written inside other blocks. They must always follow each other.
No program instructions may be defined outside a block, with the exception of symbol
definitions, texts and data blocks.
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9.3 Introduction to the PCD instruction set

This section provides and overview of the PCD instruction set. For more detailed
information, consult the full description of each instruction given in the Instruction Guide
26/733 or on the PG5 help screens. To obtain specific help about an instruction from the IL
editor: write the instruction, put the cursor on it and press key F1. General help is also
available with the menu Help, Instruction List Help.

9.3.1 The accumulator (ACCU)

The accumulator is a binary value whose state is set by binary instructions and a some
integer instructions. The PCD has just one accumulator, which may be considered as a
special kind of flag. The state of the accumulator can be forced with the ACC instruction,
which also allows the accumulator to be set to the value of a status flag (see description of
status flags).

Examples:
ACC H

Forces accumulator state high

ACC L
Forces accumulator state low

ACC C
Inverts (complements) accumulator state
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Binary instructions
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Binary instructions use operands that may have just one of two distinct states: 0 or 1 (low
or high). These instructions are used to perform binary equations with the states of PCD

inputs, outputs, flags, counters and timers.

Binary instructions always involve the accumulator. Some binary instructions affect the

state of the accumulator:

Examples:
ACCH

Forces accumulator state high

ACCL
Forces accumulator state low

STHI14

Copies state at input 4 to accumulator.

The accumulator state will be high if 24 volts
are applied to input 4.

The accumulator state will be low if zero volts
are applied to input 4.

Operands:

- input

- output

- flag
e

Instructions:
ACC
STH

o
.
> LU

A

ACCU

Other instructions read the state of the accumulator to execute a binary function and put

the result back into the accumulator:

Examples:
ANH 15

Reads accumulator state and executes logical
AND function with state of input 5. The
accumulator is set to the result.

ORH F 100

Reads accumulator state and executes logical
OR function with the state of flag 100. The
accumulator is set to the result.

XORT3

Reads accumulator state and executes logical
XOR function with the state of timer 3. The
accumulator is set to the result.
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The result of any binary equation is always saved in the accumulator. The OUT instruction
allows the content of the accumulator to be copied to an output or flag:

Instruction:
Example: out
OUT O 32 ~

Copies accumulator state to output 32.
If accumulator state is high, 24 volts will be

applied to output 32. > LU | — Operands:

If accumulator state is low, zero volts will be - output
applied to output 32. - flag

—II ACCU

Example: programming a simple binary equation

This example of a program performs the binary equation: 032 = [0*[1+I12+13*14*15
It may also be represented by the following diagram :

24voc _ 10 T ° % Relay

I3 I 4 I

A binary equation always starts with a STH or STL instruction, which will then be followed
by the necessary ANH (*), ORH (+), XOR functions.

Note that the ORH instruction has priority over ANH. Each ORH instruction marks the start
of a new line of contacts in the above diagram. The partial or final result of a binary
equation is always put in the accumulator. The OUT instruction enables the accumulator
result to be used to modify the state of an output or flag.

COB 0 ;Start of cyclic program
0
STH I 0 ;Copies state of input I 0 to accumulator: Accu = IO
ANH I 1 ;AND function between state of accumulator and
; input l:Accu = I0*Il
ORH I 2 ;O0R function between state of accumulator and
; input 2:Accu= IO*I1+I2
ORH I 3 ; Accu = I0*I1+I2+1I3
ANH I 4 ; Accu = I0*I1+I2+I3*14
ANH I 5 ; Accu = IO0*I1+I2+I3*I4*I5
ouT O 32 ;Copies result of equation present in accumulator
; to output
ECOB ;End of cyclic program
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Example: Programming a binary equation with a specific order of evaluation.

This example of a program performs the binary equation : O33 = (11*12+14)*I3
It may also be represented by the following diagram :

11 [
— | { | 1T { —
}

li

It is sometimes necessary to change the order of priority of binary functions. Generally, we
do this by putting brackets into the equations. However, the PCD instruction set does not
support brackets. The equation must therefore be divided into two smaller equations. The
first equation works out the result of the bracketed part and saves it temporarily to a flag,
while the second equation takes the interim result saved on the flag and calculates the final

result.
COB 0
0
STH I1 ;First equation
ANH I 2
ORH I4
ouT F O ;Result of bracketed function: FO =(I1*I2+I4)
STH F O ; Second equation
ANH I3
ouT O 33 ;Final result: O 33 = FO*I3
ECOB

Other binary instructions also allow the accumulator to be used to modifiy the state of an
output or flag. Each instruction supports a different function.

Example:

SET O 32 Instruction:
If accumulator state is high, output 32 will be SET

forced high. Otherwise the output will remain RES

in its current state. COM

RES O 32 N

If accumulator state is high, output 32 will be

forced low. Otherwise the output will remain o ds:
in its current state. LU , Operands:
- output

COM 0 33 - flag
If accumulator state is high, output 33 will be
inverted high. Otherwise the output will _I—
remain in its current state. ACCU

L - |
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Example:
This example shows differences between the instructions OUT, SET, RES, and COM

COB 0
0
STH I 0 10 —d | I
ouT 0 32 ;co I 0 to O 32
by 032 — |
STH I0
SET O 33 ;set output 33 to 1 | 0 1
11 1
STH I1
RES O 33 ;set output 33 to 0 033 — I
STH I0 ;on rising edge of I 0 f_| f_| f_|
DYN F 1 10
COoM O 34 ;invert output 34 0 34 f | f
ECOB

Some binary instructions end with the letter H or L. Instructions that end with L will invert
the state of any information before performing their function.

Examples: Operands: Instructions:
STHI14 - input ANL

Copies state of input 4 to accumulator. - output ORL
Accumulator state is high if 24 volts are - flag

applied to input 4. _ |l J\/L
STL14 Binary

Copies inverse state of input 4 to inversion LU

accumulator. Accumulator state is low if 24
volts are applied to input 4.

|
ANH 15
Performs a logical AND function between —| ACCU

'y

the accumulator state and the state of input |
5.

Instructions:
ANL 15 Operands: ANH
Performs a logical AND function between - input
the accumulator state and the inverse state - output

|ACCU

Ak
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9.3.3 Edge detection

Binary instructions generally use the low or high binary state to perform a binary function or
modify the state of an output or flag.

Sometimes it is not the low or high binary state that interests us, but the change of state.

To detect a rising edge, proceed as follows: place the result of a binary equation in the
accumulator and use the DYN instruction to find the positive change. After the DYN
instruction, the accumulator state will be high if a positive change has been detected,
otherwise it will be low. The flag used by the DYN instruction may only be used for a single
'‘dynamisation’ instruction. This is because it is used to conserve the state for the next
program cycle.

Example: detection of a rising edge

STH I 0 10 + L L2 |
DYN F 3 1
coM 0 34 0 34

Example: detection of a falling edge

STL I 0 10 I 1 v 1 x
DYN F 3 I e B
coM 0O 34 034

To help you see the influence of the DYN instruction on the program shown above, try
removing the DYN instruction and see how the program behaves.
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9.3.4 Status flags

Unlike binary instructions, integer 'word' instructions rarely use the accumulator. However,
they almost always modify status flags.

The PCD's 4 status flags are modified by word instructions and inform us of the resuilt.

Flag positive P Setif the result is positive.
Flag negative N Set if the result is negative
Flag zero Z Set if the result is zero
Flag error E Setin case of error

The error flag may be set for a number of reasons, causing the exception block XOB 13 to
be called:

- Overflow caused by an instruction which multiplies two large numbers

- Division by zero

- Square root of a negative number

- Error assigning the communications interface (SASI instruction)

- etc

Example: Status flags after a subtraction

Status flags are set depending on the result of a subtraction (R 3 = R 1 — R 2). Register
values are shown in square brackets [ ]. The result of the subtraction is negative: flag N

alone is set.
Word instruction:
SUB R 1
R 2
R 3
Operands: | |
R 11[10]
Result:
# R3[1]
R2 [11]

Status flags:
E|Z [N|P
00 [1]0

If necessary, status flags can be copied to the accumulator for use with binary instructions,
program jump instructions, or when calling PBs, FBs or SBs:

ACC P Copy status flag P to accumulator
ACC N Copy status flag N to accumulator
ACC Z Copy status flag Z to accumulator
ACC E Copy status flag E to accumulator
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9.3.5 Instructions for timers

Integer value T 4 _\
STH T 4 ]
Binary state T 4 —_—

» Temps

Timers contain two values: the integer delay time value and the timer's binary state.

To implement a delay time, load the time value as a positive integer that will determine the
length of the delay time in tenths of a second'. The controller will automatically decrement
the time value until it reaches zero. The timer's binary state is high while the time value is
decrementing, and goes low when the time value reaches zero.

Loading a delay time Reading the state of the timer
LD T4
Use a binary instruction, such as:
If the accumulator state is high, timer
T 4 will be loaded with a constant of STHT4,ANHT4,0RHTA4, ...
10. Otherwise the timer will keep its
current value.

Example:
Send a one second pulse to output 36 for each rising edge at input 2

State diagram:

|2 £ 2
Integer value T 4 I\ I\
Binary state T 4 I I I I
O 36 I 1s I I 1s I
» Time
IL program:
COB 0
0
STH I2 ;Detection of rising edge at input 2
DYN F 2 ;sets accu state high
LD T 4 ;If accu is high, load time delay for 10 units of time
10
STH T 4 ;Copy logical state of time delay to output 36
ouT O 36
ECOB

1 A time base other than 1/10th of a second (default value) can also be set. This can be done from
the Build Options..
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Example:
Send a one-second pulse to output 37 with a 5 second delay for each rising edge at input 3

State diagram:

I3 g

Integer value T 2 —I\

Binary state T 2 — 5s L
Integer value T 3 —I\i
Binary state T 3 — 6s I
037 I 1s I
» Time
IL program:
COB 0
0
STH I3
DYN F 3
LD T 2
50
LD T 3
60
STH T 2
XOR T 3
ouT 0 37
ECOB
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9.3.6 Instructions for counters

Integer value C 35

s

» Time

Binary state C 35

Like timers, counters also have two values: the integer count value and the binary state of
the counter.

To implement counting, load the counter with a positive integer value.

Unlike timers, counters are only incremented or decremented by instructions in the user
program. The counter's binary state is high when the count value is greater than zero and
goes low when the count value reaches zero.

Loading a counter Reading the state of a counter
LD C 35
10 Use a binary instruction, such as:
If accumulator state is high, counter
35 will be loaded with a constant of STH C 35, ANH C 35, ORH C 35, ...

10. Otherwise the counter will keep
its current value.

Incrementing a counter Decrementing a counter
INC C 35 DEC C 35
If accumulator state is high, counter If accumulator state is high, counter
35 will increment by one unit. 35 will decrement by one unit.
Otherwise the counter will keep its Otherwise the counter will keep its
current value. current value.

Status flags

Instructions INC and DEC counter modify the status flags depending on the result of the
operation (Positive, Negative, Zero, Error).

Example: Counting pulses from a binary input with a counter.

COB 0

0
STH I2 ;Copy input state to accumulator
DYN F 3 ;Force accu state high at positive edge of I 2
INC C 35 ;If accu state is high, increment counter
ECOB

Instructions STH and DYN read information from input 2 and set the accu state high for a
rising edge or low in the absence of an edge. Depending on the accu state, the INC
instruction will increment counter 35.
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9.3.7

Accumulator-dependent instructions

We have seen that binary instructions make much use of the accumulator, and that some
word instructions also use it.

But not all instructions use the accumulator in the same way. There are 7 instructions which
use it in a special way. These are the accumulator-dependent instructions. They are only
processed if the accumulator has previously been set high. The accumulator state is
therefore a determining condition.

The 7 accumulator-dependent instructions are listed below :

SET
RES
CoM
LD Only for timers and counters
LDL Only for timers and counters
INC Only for timers and counters
DEC Only for timers and counters

Example:
Create a time base that inverts an output once every second.

This example uses three instructions. The first (STL) uses the accumulator to put in it the
timer's inverse state. The following two (LD and COM) depend on the accumulator. They
will only load the time base and invert the output if the accumulator has previously been set
high by the instruction STL.

COB 0
0
STL T 1 ;If the timer state is low, the accu state will be high
LD T 1 ;load time delay with 10 units of time
10
COM O 38 ;invert output state
ECOB
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9.3.8 Word instructions for integer arithmetic

These instructions are used for calculating arithmetical equations using integer format
registers and constants. Each arithmetical instruction has several lines and applies
operands to registers or constants, but the result will always be placed in a register.

Addition Subtraction Square root
ADD RO SUB RO SQR R 100

R 1 K18 R 101

R R 3 ;R3=R0-
3 ;R3=R0+R1 18
Multiplication Division Comparison
MUL K5 DIV RO CMP RO

R 1 R 1 R 1

R 3 ;R3=5"R1 R 3 ;R3=R0/R1

R 4 ;Reste
Increment Decrement Initialize register
INC R 0 ;R0= R0+1 | INC R 0 ;RO= RO+1 LD RO
K19;R0=19
Status flags

All the above arithmetical instructions modify status flags according to the result of the
operation (Positive, Negative, Zero, Error), with the exception of the instruction for loading
a register with a constant (LD).

Differences between registers and timers/counters

Unlike counters, the instructions for loading a constant into a register, incrementing a
register or decrementing a register are not dependent on accumulator state.

The register value to be incremented or decremented may be either a positive or negative
integer.

Example:
Compare the contents of two registers and switch on three outputs, according to the
following conditions:

Registers 0 32 033 0 34
RO>R1 High Low Low
RO=R1 Low High Low
RO<R1 Low Low High
The compare instruction does a subtraction R 0 — R 1 and sets status flags according to the
result:
Registers | P N Y4 E
RO>R1 1 0 0 0
R0=R1 1 0 1 0
RO<R1 0 1 0 0
CMP R O ;Perform subtraction R 0 — R 1, status flags will be
R 1 ; modified according to result of subtraction
ACC P
OuT 032 ; RO>R1
ACC Z
ouT 033 ;, RO=R1
ACC N
OUT 034 ;R0<RI1
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9.3.9

9.3.10

9.3.11

User manual PG5 | Chapter 9 | Programmingin IL | 29.08.18

Word instructions for floating-point arithmetic

These instructions are used for calculating arithmetical equations using floating-point
format registers and constants. Each arithmetical instruction starts with the letter F to
indicate that it's a floating-point instruction. The operands of these instructions are always
registers, never constants. If a constant is needed, it must be loaded into a register and
then the register can be used in the floating-point instruction.

Addition Subtraction Square root
FADD RO FSUB RO FSQR R 100
R 1 R 1 R 101 ;result
R 3 ;R3=R0+R1 R 3 ;R3=R0-R1
Multiplication Division Comparison
FMUL RO FDIV RO FCMP RO
R 1 R 1 R 1
R 3 ;R3=R0*R1 R 3 ;R3=R0O/R1
Sine Cosine Arc tangent
FSIN R 10 FCOS R 10 FATAN R 10
R 11 ;result R 11 ;result R 11 ;result
Exponent Natural logarithm Absolute value
FEXP R 20 FLN R 20 FABS R 30
R 21 ;result R 21 ;result R 31 ;result
Status flags

All the above instructions modify the status flags, with the exception of the LD instruction
for loading a floating-point format constant.

Initialize a register
LD RO
3.1415E0 ; R0 = PI

Conversion of integer and floating-point registers

The PCD has separate instructions for arithmetic operations on integers and floating-point
numbers. If an application program has to add or multiply two registers, one containing an
integer and the other a floating-point number, one of the registers must be converted either
to integer or floating-point before performing the arithmetical operation — both registers
must contain data in the same format.

Convert integer-fltg point Convert fltg point-integer
IFP R 0 ; integer -> float FPI R 0 ;float ->integer
0 ; exponent 0 ; exponent

Index register

Each COB has a special register: the index register. The content of the index register can
be checked with the following instructions:

SEIK 10 SEt Index register Loads the index register with a constant
of 10
INI K 99 INcrement Index register Increments the index register and sets

accu state high as long as:
Index register <= K 99
DEIK 5 DEcrement Index register ~ Decrements the index register and sets
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accu state high as long as:
Index register >= K 5
STI RO STore Index register Copies index register to register 0

RSI RO ReStore Index register Copies register 0 to index register

Many PCD instructions support the use of the index register. This register allows indirect
addressing of registers, flags, inputs, outputs, timers etc, used by instructions in the
program. These instructions are the same as those normally used, but the mnemonic has
an additional letter x.

Example:
Registers are non-volatile. This means they keep their information when the power supply

is cut or if there is a cold-start. If we want to make a range of 100 registers volatile, we
would have to initialise these 100 registers with the value zero during the cold-start. To
initialise a register with zero, we can use the following instruction:

LD R 10
KO0

If we have 100 registers (R 10 to 109) to initialise, we would have to write this instruction
100 times, changing the register address each time. That would be rather tedious.

A better solution is to initialise the index register with an index of zero and implement a
program loop to load the first register with zero, incrementing the index. Therefore, for each
loop, we load zero into a different register (R 10, R 11,.... R 109). At the 100™ loop, the
index counter reaches the maximum index value (K 99) and forces the accumulator state
low. This causes the loop to be exited so that the rest of the program can be processed.

XOB 16 ;Cold-start block
SEI K O ;Index = 0
Loop: LDX R 10 ;Load register address 10 + index with zero
INI K 99 ;Increment index and modify accu state
JR H Loop ;If accu is high, program jump to label Loop
EXOB
COB O ;Cyclic organization block
0
ECOB
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9.3.12 Program jumps

The IL instruction set has three program jump instructions. They allow a sequence of
instructions to be processed according to a binary condition binary, or program loops to be
implemented for repetitive tasks (indexing).

Jump instructions

JR  Jumprelative Jumps a few lines forward or back from the line containing
the JR instruction

JPD Jump direct Jumps to a line number counting from the start of block
(COB,PB,...)

JPI  Jumpindirect As JPD, but the line number is contained in a register

The jump destination is generally indicated by a label that defines a line of the program.
However, it is also possible to define a relative jump with the number of lines to jump
forward or back.

Jump using a line label : Jump using the number of lines:

JR L Next JR L +1
INC R 10 INC R 10 )
Next: NOP NOP
The jump must always occur within a current block (COB, PB,...) never outside it.

If necessary, the jump may be implemented always, or only under a predetermined binary
condition, such as the accumulator state or that of a status flag.

Syntax for an unconditional jump instruction

Mnemonic Label Description

JR Jump always implemented on line
JPD corresponding to label

JPI

Syntax for a conditional jump instruction

Mnemonic Condition Label Description

JR H If accu is high

JPD L If accu is low

JPI Z If status flag Z is high
P If status flag P is high
N If status flag N is high
E If status flag E is high

Example: Count pulses from a binary input binary with a register (relative jump)

Unlike counters, the instruction to increment a register does not depend on accumulator
state. It is thereful practical to use a jump instruction to increment a register when only that
is necessary.

COB 0
0
STH F 1 ;Copy flag state to accumulator
DYN F 2 ;Force accu high on rising edge of flag F1l
JR L
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INC R 10
Next: NOP

ECOB l

The instructions STH and DYN read information from flag F 1 and set the accu state high
for a positive flank or low in the absence of a flank. Depending on accu state, the
instruction JR either jumps to the line corresponding to the label Next: or increments the

register with the instruction INC. The letter L indicates the condition for implementing a
jump (in this example, the jump will only be implemented if the accumulator state is low).

Example: Solution with an indirect jump

COB 0
0
LD R 2 ;Load line number into register
Next
STH F1 ;Copy flag state to accumulator
DYN F 2 ;Force accu state high on rising edge
; of flag F1
JPI L 2 ;If accu is low, jump to
; line number defined in register 2
INC R 10
Next: NOP

ECOB l

The indirect jump offers great flexibility. The program can itself modify the line number to
which it will jump.
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9.4

Editing a first application program

Count the number of spaces left in an 8-space parking lot and illuminate a red lamp when it
is full.

The red lamp
comes on when
the parking lot is

full; ‘ ‘ —

.- )
hel Y

Red_light
0 32

2Ud I0OHJ2

Vehicle entrance: Vehicle exit:
Car_incoming | 0 Car_outgoing 1 1

When the PCD powers up, we assume that all parking spaces are available. We must
therefore start by initialising the free space counter with the value 8. This initialisation takes
place once only, when the PCD starts up. We will therefore program it in the cold-start
block: XOB 16. The remaining program functions will be carried out by a cyclical
organisation block (COB).

At the entrance, the sensor Car_incoming delivers a pulse each time a new vehicle enters.
The rising edge of this signal must be detected to decrement the free space counter.

At the exit, a second sensor Car_outgoing delivers a pulse each time a vehicle exits. The
rising edge of this signal must be detected to increment the free space counter.

If the parking lot is full, the counter's integer value will indicate zero available spaces. The
counter's logic state informs us of this situation when it is low. The red lamp at the entrance
to the parking lot must therefore be illuminated.
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Symbol Marne Type Addrezz.. | Comment Scope
J = Parking lot_sic ROOT
— &, Car_incoming | 1] aetz high when a car comes inta the par...| Local
— & Car_outgaing | 1 etz high when a car leaves the parking | Local
— & R ed_light 0 32 Stops new cars at the entry Local
— & Mumber_of_free_slots C Counts the number of free parking sloks Local
— &y Dynamise_incoming_car_signal | F Flag detects the rizing edoe of the car in..| Local
— &y Dynamise_leaving_car_szignal | F Flag detects the rising edoe on the car le.. | Local

;Cold start organisation block

XOB 16
ACC H
LD Number of free slots
8
EXOB
;Cyclical Organisation Block
COB 0
0
STH Car incoming
DYN Dynamise incoming car
DEC Number of free slots
STH Car outgoing
DYN Dynamise leaving car_ s
INC Number of free slots
STL Number of free slots
OouT Red light
ECOB
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;Program executed at start up

;Initialize the free slots counter
; with the value 8 (unconditionally)
;End of start-up program

;Cyclical program
;No supervision time

;A car comes into the parking:
signal ;0n the rising edge,
decrement number of free parking slots

’

;A car leaves into the parking:
ignal ;On rising edge,
increment number of free parking slots

’

;Ff no more free parking slots
(counter state= Low)
set the red light

’

’

;End of Cyclical program

18
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9.5

Build All
Files

Building the program

The user program is fully edited, but not yet usable by the PCD. It must be translated into a
binary file. This is what the programming tool does when the user activates the button or
menu Rebuild All Files in the Project Manager or IL editor.

The Messages window tells us how the build is proceeding. It will be noted that the build
has assembly and linkage stages. If the program has been edited correctly, the build will
end with the message: Build successful. Total errors 0, Total warnings: 0

Messages a1 x

ERENZION memory size; U opies :I
Global symbols: 27
Linkage complete. 0 erars, 0 warnings.

Generating Block Information files. ..
Block Information Files complete

Build successful. Tatal erors: O Tatal warnings: 0

4| | H

Any errors will be indicated by a message in red. A double mouse-click on an error
message will, if possible, open the relevant editor at the correct location.

Messages o

Build command file: Parking ot malk :I 5
o

ouble mouse-click

Azzembling: Parking lat.sro n error message
Error 1042: Parking lotsrc: Line 26: Symbal not defined: STHié—\

1 enorz, O warnings

Agzembly complete. Erorz 1 Wamings: 0 _I

Linking: _Farking lot.obj + Parking lok.obj
Tr: Parkiva et mied

F | A

-

The error is
marked in red

Correction of

coming_car_signal
0f_free_slots

STH Car_incoming
DYH Dynamise_incoming_car_signal
DEC Humber_of_free_slots
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Load program into PCD

Now that the application program is ready, it needs to be transferred from the PC into the
PCD. In Project Manager, use either with the Online, Download Program menu command,
or press the Download Program toolbar button.

If any communications problems arise, check the Online Settings, the cable between the
PC and the PCD (PCD8.K111 or USB), and make sure the PCD is switched on. A USB
connection may take a few seconds before the PC is able to recognize the attached device.

Debugging a program

Programs are not always perfect in their first version. It is helpful to test them carefully.
Testing a program is supported by the same editor used for editing it.

The white lines represent the original source code, with symbols and comments.

The grey lines represent the code produced by the build, with the addresses of operands
and program line numbers.

COB a ; Cyclical program
a ; Ho supervision time

geeee¥y CoOB 8
gaapog 8
ga8p18  HoOP

STH Car_incoming ; A car comes into the park
aaaei1  STH I|l0 @ [8]

DY¥YH Dynamise _incoming car_signal ; On the positiv flank of i
geae12  DYH F 7582 [8]

DEC Humber_of_ free_slots ; Decrement the number of
aaep13 DEC C 1480 [8]
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9.71 Go On/Offline, Run and Stop

Online mode allows communication with the PCD to monitor the mode of operation (Run,
Stop, Step-by-step). Any information needed to test the program can also be displayed.

Press Go On/Offline button

Put controller into Run mode with Run

button

g

&

Supply 24VDC
Run
@ Error

At the same time, note the RUN lamp, located on the front of the PCD. When the Run
button is pressed, the RUN lamp comes on. The PCD is executing the user program.

When the Stop button is pressed, the RUN
lamp goes off. The PCD stops executing

the user program.

After Stop, note the line shown in red. It indicates the instruction at which the program
stopped. The number in square brackets shows the contents of counter 1400. To the right
is shown the accumulator and status flags states, and the index register value.

STH
@08@11  STH

DYH

aepa12 DYH

DEC

| 808613 DEC

Car_incoming
I|0 @

Dynamise_incoming car signal

F 7582
Humber_ of_ free_slots
C 1488

[8]
[8]
[8]

A car comes into the par
On the positiv flank of

Decrement the number o
AB 78 HB P1 EB Ix888A8
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Run to Cursor
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Step-by-step mode

If the PCD is in Run mode, mark the first line to observe in step-by-step mode and press
the Run to Cursor button. The PCD stops when it reaches the line with the cursor. Now
begin step-by-step program execution by pressing the F11 key, or one of the buttons
below.

If the program calls any PBs, FBs or SBs, it is not always necessary to step through these
with step-by-step mode. The following three options are available:

Step In: Enter the block and step through it.

Step Over: Process the called block in Run, then continue in step-by-step after returning to
the block that made the call.

Step Out: If the program has entered a block whose content is of no interest, it is possible
to exit it immediately in Run mode and then continue in step-by-step mode after returning to
the block that made the call.

Call block PB 7 in step-
by-step mode

Call block PB 2 in Run
mode

FENN]
COB 0 : e 7
0 = n
5 . . 2
v E E
CPB 7 @ " v /
BEEEEEERR lh’
. CPB 2 |
: FEEEER h B
H \
@ N EPB v
After returning to block, 1 Exit block in Run mode
continue in step-by-step | ePB
Run mode
ssmmnnnn  Step-by-step mode
STH Car_outgoing ; A car leaves into the p
| ag8a14  STH Ijo 1 [8] AB 28 HB P1 EB IX68068
D¥HN Dynamise leaving car _signal ; On the positiv flank of
8866815  DYH F 7503 [9]

For each program step, note the line shown in red. It moves to the following instruction line.
The figure in square brackets represents the logical state of input I 1. To the right are
shown the accumulator and status flags states, and the index register value.
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9.7.3

Set/Clear
Breakpoints

Run to Cursor
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Breakpoints

Breakpoints let you stop the program at an event linked to a program line or a symbol:
State of an input, output, flag, status flag
Value present in a register or counter

Breakpoint on a symbol
The breakpoint condition can be defined with the help of the Online Breakpoints menu, or
of the Set/Clear Breakpoint button.

Breakpoints [Parking lot] - RUN

=

Symbol Hame or Type and Address:
Mumber_of_free_slotz | Lookup |
Type: Addresz: Condition: Walue:
| Counter - | 1400 = ~| 0
Highary:
Clear - Bun
Output 32 = 1]
KK Clear - Stop
Drelete Delete Al | Help | | Cloze

Using the above window, define the symbol type and address, or just drag a symbol from
the Symbol Editor into the Symbol Name field, then set the breakpoint condition and
state/value.

Selecting the Set & Run button forces the PCD into conditional run mode. The PCD's Run
LED flashes and the PCD's Run button alternates between green and red.

The PCD automatically goes into stop mode when the breakpoint condition is reached. For
example, when an instruction modifies the value of counter 1400 with a value greater than
4. The line following the last instruction processed by the PCD will be marked in red. It is
then possible to continue processing the program in step-by-step mode, or with another
breakpoint condition.

If necessary, conditional run mode can be interrupted in the following ways:

The Clear - Run button forces the PCD into RUN mode. The PCD's Run LED comes on
and the PCD's Run button turns green.

The Clear - Stop button forces the PCD into stop mode. The PCD's Run LED goes off and
the PCD's Run button turns red.

Breakpoint states which have been used before are stored in the breakpoint History list.
They can be selected and activated with the Set & Run button.

Breakpoint on a program line

By selecting a program line, followed by the menu or button Online, Run To Cursor, the
program can be made to stop at the line.
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9.7.4 Online modification of the program and data

When testing a program step-by-step, it is helpful to modify the states/values of certain
operands/symbols and check program behaviour under certain conditions.

9-31

Select one of the code view lines (grey) using the mouse and right-click to display the

context menu.

The Edit Data context menu allows you to modify the operand state/value in the instruction

selected.
STL
gEae16  STL
STL
BEeA16 STL

Places Libres
T|C 1488

Edit Data

Places Libres
T|C 14688

Online Edit Data |

[0] Type: Address;

Lriks:

[Tc =] [1400 = [Decimal 7]

Current ' alue;

|o

Mew alue:

E

Help | Wit I

Cloze

The Edit Instruction command allows you to modify the mnemonic and address of the
operand of the selected instruction line.

TR [nstruction 0

5TH
Aaga1a  STH
STH
gage1a 3TL

1|0 @

Edit Instruction

000010 (ST I|O 0

K

Cancel

Help

il

Entree_Auto
I|l0O B

<—

Status flags can also be modified with the help of the Edit Status context menu.

Edit Status x|

W ACCU
v Zem
[T Megative
¥ Positive
[ Emar

IEI Index

Cancel |

Help |
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9.7.5

Viewing and modifying symbol states with the Watch Window

Another useful way of testing and viewing the state of symbols in our example is provided
by the Watch Window. Use the Symbol Editor's Add to Watch Window command from the

context menu.

Or press the Watch Window button, then drag symbols from the Symbol Editor into the

Watch Window.

|

Watch Window

Symbol Hame
- Move mouse pointer to button at start of
- Parking | )
= the line, and press the left-hand button
& Car_
2 FBed light I [

— & Mumber_of_free_zlots

! Parking lot.5ww * [Parking lot]

=10 %]

Address | Value Modify Walue | Chart | Module | Symbol Comment
— ‘ D_I,Inamise in%ng_ca[ g===l| car’iiicoming 10 a Parking lot.src  Gets high when a car come:
- = _ Car_outgoing Il [n] Parking lok.src  Gets high when a car leave:
|_ ﬂj D_'r'r'lal'l'lISE_)/ g_Car_z1g n Red_light 03z 1} Parking lak.stc | Stops new cars at the entry
L Sy Number_of_free_slots C 1400 g Parking lot,src Counts the number of free
Dynamise_incoming_... F 7502 1) Parking lot.src Flag detects the rising edge
Dynamise_leaving_c.. F7503 Parking lot.src Flag detects the rising edge
/ . N B
Drag the symbol into | | R
4 »
the Watch Window
J | s
N Symbols with their
comments and
states/values F
To modify the state/value of one of the symbols in the window, proceed as follows:
i Parking lot.5ww * [Parking lot] o ] |
Symbol Address | Value Modify Yalue | Chart | Module I Symbol Comment
@ Car_incoming In 0 Parking lot.src  Gets high when a car comes:
Car_outgoing I1 i} Parking lot.stc Gets high when a car leave:
Red_light Q32 0 Parking lot,src  Stops new cars at the entry
Number_of_free_slots 1400 g Parking lot.src Counts the number of free
1. Staf't/StOp MOHItOI’In_C] Dynamise_incoming_... F 7502 i} Parking lot.src  Flag detects the rising edge
Dynamise_leaving_c... F 7503 Parking lot.stc Flag detects the rising edge
| i

2. Position mouse pointer on value to be

edited. Double left-click with mouse
and edit new value.
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9.8 Commissioning an analogue module

All program instructions presented up until now used digital inputs or outputs, which are
accessed directly for an a single IL instruction, e.g. ANH I 45.

Analogue 1/0Os need a small program to read the values from each type of analogue
module, which manages the multiplexing and A/D and D/A conversion. These can be
programmed in IL, or using the new Device Configurator's Media mapping features which
are described in the Device Configurator documentation.

9.8.1 Example for PCD2.W340 analogue input modules

If the PCD is equipped with a PCD2.W340 module, which has 8 universal input channels,
the following routine may be used:

BA EQU

ACC

LD

MUL

ADD

SET

BITO

BITIR

RES

0

N0

PYRN N VI o> N

96

100

100
32

100
100
264
100

BA+15

R

100

BA+0

12

BA+0

R

77

BA+15

; Module base address in PCD

; ACCU must be high

Defines the measuring channel (0..7)

Calculates
control byte
including
release bit

Triggers A/D conversion
Sends control byte
including release bit

to W3xx

Reads 12 bits (0..4095) into R 77

Stop A/D conversion

The PCD2.W340 is a general-purpose analogue module which supports ranges 0..10V,
0..2.5V, 0..20mA and Pt/Ni 1000 temperature sensors. A bridge must be selected on the
module to define the measurement range. Resolution is 12 bits, with a value range of

0..4095.

The routine shown above enters the channel defined in register 100 and supplies a raw
measurement to register 77. For this module with a resolution of 12 bits, that corresponds
to a measured value between 0 and 4095.

The user program must then convert the measurement into a standard physical unit.
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9.8.2 Example for PCD2.W610 analogue output modules

Outputs work in a similar way to inputs.

If the PCD is equipped with a PCD2.W610 module, which has 4 universal analogue output
channels, the following routine may be used:

BA EQU
ACC
LD

BITOR

BITOR

LD

BITO

SET

O 96

R 100

R 100
BA+0

R 100
BA+0
R 277
3879
R 12
R 277
BA+0
BA+12

’

Module base address in PCD
ACCU must be high
Defines output channel (0..6)

Transfers channel to W6x0

Writes 2 filler bits

Defines digital value of output (0..4095)

Transfer 12 bits of output value to W6x0

Triggers D/A conversion

A bridge must be selected on the module to define the output range: 0...20 mA or 0...10 V.
Resolution is 12 bits, equating to 4095 distinct setpoint states.

The integer value at register 12 determines the output voltage or current at the channel
defined in register 100:

Input value at register 12 Output voltage [V] Output current [mA]
0 0 0
2047 5 10
4095 10 20
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10. Additional tools

The Saia PG5® provides you with several additional utilities for a variety of services.
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10.1 Data transfer utility
10.1.1 Using data transfer

This tool is used to save PCD data states/values in an ASCII file (*.dt5) or to restore
them from the file into PCD memory.

The following data is transferred with this tool:
inputs, outputs , flags, timers, counters, registers, data and text blocks.

Caution! The PCD program and hardware configurations are not saved by the Data
Transfer utility. To save the program, hardware configurations and data, it is
advisable to back up the program. See description of Project Manager.

10.1.2 Start up Data Transfer

Start up the program with menu:
Start 2> Programs > PG5 Suite V2.3.160 - Data Transfert

B ros suite v23.160

b= BACShark

Data Transfer
3

E-Line application
FBox Builder

Firmware Downloader

10.1.3 Save data with Quick Data Upload

Online Settings:

5-Bus USB: PGU
Start End Urits

Redisters (0.16383] O 16383

Counters/Timerz [0 .. 1539] 1] 1593 Decimal

Flags (0.16383] 0 16383 Binany

Inpute/Outputs [0 .. 81591] 0 21491 Binary

DataBlocks (0. 8191] 0 8191

[ Texts (.89 |0 8191

| Hep | | setan | | ok || Ccancel
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oF Select menu Online, Quick Data Upload ... or press the Quick Data Upload button to
Quick Data display the above window.
Upload

Select the types of data to save, address ranges, possibly also the display format for
registers.

Select the OK button to upload data.
5-0at Xl
If a message like the one shown here is displayed, @
. . . Errar 10: Mo respanse From PCD
check the communications parameters using the menu
Online, Online Settings and ensure that the PCD8.K111
cable correctly links the PC to the PCD.

Data upload takes a few moments to be displayed as follows:

15 Untitled4.dts * =101 x|
sPCD DATA TRAHSFER: S5-Dat B1.4.848
;Uploaded: 18781786 16:58:43, From:

R A I I I I
REG I I I I
R 18 I I I I 1
R 15 Beaaa
R 28 a

a| | I

The data file can be edited with new values, then saved with the File, Save menu, or
with the Save toolbar button.

10.1.4 Restore data

= Previously saved files can be displayed again with the File, Open menu, or the Open
toolbar button.
Open

If necessary, the user can edit file values.

Data is restored to PCD memory with the Online, Download Data to the PCD menu,
or with the Download button.

Download
To PCD

10.1.5 Save data with help of script file

If necessary, the list of data to save can be edited in a script file. Example:

lﬂ] MyDataTo Upload.dts _ |D|£|

;Exemple de script

R 8-99, ;Sauvegarde les registre 8 a 99 avec un format décimal
R 12, %h ;Sauvegarde le registre 12 avec un Format hexadécimal
R 55, %f ;Sauvegarde le registre 55 avec un Format flottant

F 8-999, ;Sauvegarde les indicateurs 8 3 999

F 1888, ;Sauvegarde 1'indicateur 18080
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Select the Online, Upload Data from PCD ... menu, or the Upload button, to upload
PCD data into a second window, distinct from the control window.

Upload
From PCD

For more information about script commands available, please refer to program help.
See menu Help, Help Topics F1, General.
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10.1.6 Restore data with help of script file

Download
To PCD

10.1.7

A script file also allows you to edit data to be restored. Example:

1El MyDataToDownload.dts * O] =]
;Exemple de script
R 8-99, 8 ;Charge les registre 8 a 99 avec zéro
R 12, 32h ;Charge le registre 12 avec 32 hexadécimal
R 55, 64.3 | ;Charge le registre 55 avec 64.3 flottant
F 8-999, @ ;Charge les indicateurs 8 a 1"état bas
F 18088, 1 :Charge 1'indicateur 10888 a3 1'état haut

10-7

Select the Online, Download Data to PCD ... menu or the Download button to

download script data to the PC

Upload options

D.

The window displayed with the Edit, Options menu allows you to adjust the format of

data to be saved in file *.dt5’.

With the following options, a data file can easily be imported to a Microsoft Excel

editor.
Online Settings:
5-Bus USB: PGU
Start End Options |
Feaisters [0 16383 0 2 g
Separators Formatting
I:l Courters Timers [|:| T 559] 0 1539 Address Separatar; Type and address at beginning of line
Data Separator: Empty line between different data types
Flags (0..16333) 1] E1 [T] Data separator at end of ine
Values Per Line Information comment
I:l Inputs/Outputs (0., 8191) I} 3151 ForR/T/C: 5 = Address separator after Test number
|:| Doata Blocks (0. &191] 0 2191 Forl /0 /F: 10 = m Do naot convert special Text characters
" For DB - 5 : to decimal, e.g. <225: = 4
[C] Tests 0. 8191] 1] 213
Tabbed Yiew docking position: Use Desktop Docking:
| Hep | [ setar | i [ ok [ comel
s ——————————— |
/
Type and
address at :
L 151 Untitled1.dt5s * - |EI| =
the beglnn/ng _I
PCD DATA TRAMSFER: 5-Dat B1.4.04A

"f”%

;Uploaded: 11/781/786 88:51:22, From: PCD3.HM33x 818, !

R A a a
Empty line R2 \8
between AN
different Fea /@ @& 8 @
F &4 § a a
data types A
y | i
Address Data Values
separator separator per line
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10.1.8 Save data with command line mode

The Data Transfer tool can also be controlled with the help of DOS command lines.
This allows batch files to be created for the regular, automatic saving of PCD data.
The data can then be used by a Microsoft Excel program or database, ...

Command line syntax:

SDAT [Name_of file[.dt5][data...]][/R=nnn][/IOnnn][/A=nnn][/D=nnn]

Namee_of file Name of file to save/restore

Data...

/R=nnn
/l =nnn
/A=nnn

/D=nnn

Example:

Definition of data to save. If no data is defined, the file is restored to
the PCD
Format : <type><start>[-<end>][units]
type R,C,0,F,DB

(C= counters/timers, O = inputs/outputs) First address
start Last address
end D,H,F (Decimal, hexadecimal, floating point) for R,C,DB
units
nnn = value per line for R,T,C,DB ( 1..256, default = 5)
nnn = value per line for I,0,F (1..256, default = 10)
nnn = address separator ( TAB,SPACE,COMMA,COLON ,
default= TAB)
nnn = data separator ( TAB,SPACE,COMMA,COLON ,
default= TAB)

sdatb MyDatas.dt5 R0-99 R12H R55F F0-999 F1000 /R005 /1010
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10.2 Watch window
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The Watch Window is an excellent tool for checking programs and installations. It
allows all the data of an application to be viewed and modified online.

10.2.1 Open the Watch Window

the Watch Window button.

Watch

2 The Watch Window is displayed by selecting the View, Watch Window menu, or with

Window |t is also possible to prepare several different Watch Windows in the Program File
directory of the project manager. Add a new Watch Window File (*.5ww) with the File
New menu, or with the New File button.

E'ﬁ Watter Distribution - PCD2 a Mew File [TEST_HKLS f'-lF'] O W
-1 Settings ’ - -
B8 FProoram Files File File Mame: %
0 e[ Listing Files = d
Open... |Wether Parameters |
New File Mew pro  Directory:

| C:hUzershel 14682058 CVPGE W2 3 TuProjects S amplesh PGS User Manual‘|

File Type:

W At indow File [*.5
Data Transter File [*.dt5)
Global Symbaol File [*.2y5]

Excel Symbol File (% #lz)

YiziPlus Symbal File [*.r2p)

BALChet Filez [*.bnt]

DDC Suite [*.dde) v

Description:

Linked/Built Dpen file now

Help Ok Cancel

N.B.: Files of the type *.5ww are never linked to a project (no arrow inside the file
icon). The information in them has no bearing on any program build.

To open a *.5ww file, select it with a double mouse-click, or mark the file and select

the File Open menu.

EIﬁ Watter Distribution - PCD2

D Settings

E||:| Program Files

‘Watker contral, Fup
‘Watter Parameters], Swne
I ‘Watter Parameterss  Sww
-] Listing Files
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10.2.2 Add data to a Watch Window

Drag symbols from the program or from the symbol editor into the Watch Window.

Symbol Hame
== Parking | Select this button and press the
— left mouse button
-@ — & Car_
- — & Fled_light I i
Watch Window s =y

_i NumbEf_Df_frEE_SlDtS Address | VYalue Modify Yalue | Chart | Module | Symbal Comment

— ‘ DynamiSe_in%ng_ca[_s:"“ =l{{ca <y ming In a Parking lob.stc  Gets high when a car come:
- - ! i} | Car_outgoing I1 1) Parking lok.src | Gets high when a car leave:
|_ ﬂj D}'namlse_)/ g_cal_sig n Red_light 032 1] Parking lot.spc | Stops nesw cars at the entry,
L 2yl Mumber_of free_slots 1400 g Parking lok.src | Counts the number of free
Dynamise_incoming_... F 7502 1) Parking lot.src | Flag detects the rising edge
e Dynamise_leaving_c... F 7503 Parking lot.src | Flag detects the rising edge
. I
Move the selection to o | o
the Watch Window /
L4 | o]
N Symbols with their
comments and
states/values Je|

It is also possible to edit symbols directly in the window:

Edit new address

=10l x|

! Daily tiner. 5w * 4

Syrbol Modify Yalue | Symbol Comment |
DailyTimer Duaily Timer
[OMTIME]  ~ |
! Daily timer.5ww * [Daily timer] - | Ellﬂ
Symbal Address Yalue Modify Walue | Symbol Comment |
4 | DailyTimer 03z 1 Draily Timer
ONTIME R 2005 0000 Switch on ke
R 2004
! Daily timer.5ww * [Daily Bimer] - |EI|£|
7 I Symbol Address Walue Modify Walue | Symbol Comment |
——— | DailyTimer 03z 1 Duaily Timer
ONTIME R 2005 G000 Swikch on kme
OFFTIME R 2004 19000 Swiitch off kime

(I A N N
1 | i
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b

Start/Stop
Monitoring

10.2.4

2. Download Values OFFTIME

10-11

Online display of data

The Start/Stop Monitoring button lets you display values present in the PCD for each
of the symbols in the Watch Window.

Check that the Watch Window’s status bar indicates RUN mode. If necessary, force
the PCD into RUN or STOP with the Online menu.

Online modification of data

The Modify Value column lets you define new values for a number of symbols and
download them into the PCD by selecting the Download Values button.

i
! Daily timer.Sww * [Daily timer]

Symbol I Address I Walue I Modify Yalue | 1. Edit new values

HMS R 2003 102433

Daily Timer 032 1

OMTIME R 2005 &0000 3000
OFFTIME R 2004 19000

i Daily timer.5ww * [Daily timer]

KT

Symbol Address

HMS R 2003 102516 Ock WIER current Eime
@. DailyTimer 032 1 Daily Timer

OMTIME R 2005 Switch on time

al

10.2.5 Display format
The display format of values can be adjusted as required.
Example: Display register R 2004 in hexadecimal
Cut Cirl+X
Copy Ctrl+C
Address [ walue | Paste Ctrl+v
032 0 | i |
R2003 113245 E’.'SIE" I'_:'“ [’;El
elete Line De
R2004  |18200 i G Float Ctrl-+Shift+F
RZ005S 53000 TN e Dsm CIr1+DEwn ASCIT Chrl+Shift-+1
Binary Ctrl+Shift+E
Linits | * s Hexadecimal ChrltShifr+H
Show . Decimal Address | Yalue
P u
IEEE Float R 200 113245

R 2004 a02CaFoH

Double IEEE Floak R 2005 53000
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10.2.6 Watch Window and applications with several devices

The Watch Window lets you open several documents at one time. The menu, toolbar
and status bar always relate to the active window, i.e. the window identified by a blue

header bar.

By default, each open Watch Window document uses the Online settings of the
device to which it belongs. Data from different PCDs available in the project can
therefore be displayed on the communications network..

a Process2 Sww [Devicel] - Saia PG5 Watch Window
YWindow Help

File Edit “iew Online

=10l x|

DEEG = s BB(we| s~ [FE

=10/

Symbol Comment |

Car_leaving
Lot_Full
NewCar

Symbol

032
I0

a Daily timer.5ww * [Daily timer]

Address

Syrbol I Address I Yalue I Modify Yalue | Madule |
I1

Lok.Fup
Lok.Fup
Lok.Fup

Yalue Modify Yalue | Module

Car is leaved From the park
Parking place is Full
Mew car arrived

=10l x|

Symbol Comment

HMS
Daily Timer

OFFTIME

<

R 2003

ONTIME 05

R 2004

111056 Daily Timer.Fup
Daily Timer.Fup

G0 | el Tmer.fup

130000 Daily Timer.Fup

PCD Clock with current time
Daily Tirner
Swiktch on ke

Ready

User manual PG5 | Chapter 10 | Additional tools | 29.08.18




10-13

10.2.7 Trend Function

! Process2.5ww [Devicel] - Saia PGS Watch Window - 0] x|
File Edit Wiew Online  Wwindow  Help -9 X

DEH@a s BRE e ~ - [EEREE vio 1wl |+

Syribol | Address | Value | Modify. .. | Trend | Module Properties nx
Binl F1 1 W Red BinaryProcess.fup Chart :
BinZ2 Fz 1 W Green BinaryProcess.fup ar |
Bin3 F3 i} @ Elue BinaryProcess.fup
Bind F4 i} W Black BinaryProcess.fup cichart Scales
Bin5 F5 ] O Aqua BinaryProcess.fup XScaleSample Ti 10 Seconds

Auto adapk ¥ Scz Yes
¥ acale -1; 10

1] | |

ILI 1 1 1 1 1 1 1 1 1 1

. : : . P o

R ] 3 Z . : i ! Z Z

L R Rt St mibutts ot St Aty el et B

S . : Z . : i ! i :

ofl— - : : : - Z Z

14:49:20 14:49:21 144922 14:49:23 144924 14:49:25 1449026 144927 14:49:25 144929

9 b

Ready RLIM A
Watch window can trace a chart with maximum 8 values: registers, flags etc...If
more data needs to be traced, it is possible to open a new watch window file.
Show/Hide
Trend

Select the button Show /Hide Trend to display the watch window chart, then set
some symbols present in the grid with a Trend colour and start the trend with the
corresponding button in the tool bar.

IEI If we select the view with the symbols or the trend, the properties windows

Start/Pause shows some adjustable parameters like the trend sample time and scales units.
Trend Update
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10.2.8 Log Function

Open Watch Window and open its Properties Window from menu: “View->Properties
Window”. Select one or several Symbols in the Watch Window grid and set the option
“Logging Enable” to yes then set to no if the measurement is finished.

=l Logging
Enable Yes -
Sample Fate 1 Second

The menu “Online -> Export Data” allows selecting the data to be logged and the time
period with date and time.

Export Data 5'
Swymbol Mame | Close |
R_1000
R_1001
R_100z
R_1003
F_101
F_100
R_1004

Frarm:

| 81302010 j | g:28:18 j

To: Expoart. .. I

| 5/30/2010 j | 8:30:28 j oo |
z Fewvien, ., .,

[aka Farmat:

|5'IE'"'I'2|E'""2| j Calurnn Separator: IJ_ Help |

The button Preview displays the measurements

£ Export Data Preview O] =|

200 — YalSinus

1 — Yallozinus
150

] WalTan

1001 —— YalAta

-350 e — —
053556 083557 083558 083559 083600 083
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The button Export on Export Data dialog saves the trend data in to a file. User
provides the name and location to save the file.

10.2.9 Symbols with a small and big magnitude on the same trend

If symbols values present on a trend have a different magnitude, the symbols with a
wide variation use all the vertical scale and the symbols with a small vertical
magnitude use only a small fraction of this vertical scale.

There is now two possibilities to improve the visibility of the values:

1. A Trending scale factor’ can be defined in the properties of the symbol. It
allows to amplifier or reduce the magnitude on the symbol values in the
trend. The user must then take into account this factor to read the vertical
scale in order to get the right value.

2. Asecond scale (second Y axis) can be add at the right of the trend.
Select the symbol in the watch window grid to display the properties
window and assign the symbol to the left or right scale with the properties
option “Trending, Axis”.

Note:

The trend is always better if the vertical scale is automatically adapted to the symbol
magnitude. Select the trend properties and set the option “Left/Right Axis, Auto adapt
Y Scale” with Yes.

10.2.10 Trend with several binary symbols

If the trend of several symbols has the same magnitude on the vertical scale, it is
possible to define a offset that will be add to the symbol value. This offset is usually
automatically defined for binary symbols and can be displayed or modified using the
symbol properties “Trending, Offset”.
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10.3 Online Configurator

r: [Daily timer] - Saia PGS Online Configurator E=1 [ ]
ﬁ File Online Tools Options Help
Online Online Settings
Configurator S Buz USE: PGL I Go Offline I
I Online Settings. .. I
Infarmation
FCD Type: PCDE RS540 Ff: 1.2210 I T T I
Program:  Example Fupla
Date:  27/7/1330 Day: 5 | Hardware Info... |
Timne: 2:04:00 Wwieek: 30 -
I Higtary... I
Status: Fun
| Oock. |
I Help I I Fiun I I Stop I I Festart I I E xit I
PCD type PCD type reference number
Version Version of PCD firmware
Program Name User program name
Date PCD clock date (if no clock: 1/1/92)
Time PCD clock time
Day Day of week: 1 = Monday, ... 7 = Sunday
Week Week number
Status Mode of operation: Run, Stop, Halt, Conditional
Run
Online settings Connection direct PGU or S-BUS

If the information in red is not displayed, or if a No response message box is
displayed, it is not possible to establish communications between the PCD and the
Saia PG5 Online Configurator.

If so, please check:

Is the computer correctly connected to the PCD with PCD8.K111/USB cable?
Have communications parameters been selected correctly with the Settings button?

10.3.1 Adjust the PCD's clock

1.  Select the Online configurator SetPCD Clock — - X

button in the Saia PG5 Project

Manager window. Then select FEzes PLD Clock
Clock button. Date: 2141013 Date (dd/mmAm): 27071990
Time: 15:51:34 Time [hbvmmeez): 20514
2. Copy time from the PC to the Dap of week (1-7). |5
controller with the Copy to PCD Copy ta PCD 333

i ) Wieek of pear [1-53] |30
>>> putton, or adjust the clock in

the Saia PCD Clock fields.

Help oK ] [ Cancel
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10.3.2 PCD History

Histary... | The History logs all hardware or software errors that occur during PCD operation.
This table is permanently updated, even if the XOBs have not been programmed.
Consult the history when the CPU's Error lamp comes on.

10-17

History X

Reazon Address Time Date
»7 CALL LEVELS 30 14:09:43 0e~01-2003
»7 CALL LEVELS 30 14:09:43 0e~01-2003
»7 CALL LEVELS 30 14:09:43 0e~01-2003
»7 CALL LEVELS 30 14:09:43 0e~01-2003
»7 CALL LEVELS 30 14:09:44 0e~01-2003

»» »7 CALL LEVELS 30 14:09:44 0e~01-2003

4 »>7 CALL LEVELS 30 14:09:44 0e~01-2003
»7 CALL LEVELS 30 14:09:44 0e~01-2003
»7 CALL LEVELS 30 14:09:44 0e~01-2003
»7 CALL LEVELS 30 14:09:44 0e~01-2003
»7 CALL LEVELS 30 14:09:44 0e~01-2003
»7 CALL LEVELS 30 14:09:44 0e~01-2003
»7 CALL LEVELS 30 14:09:44 0e~01-2003
EATT FAIL ale ] 14:09:43 0e~01-2003
IR OVERFLOW 0 0 12:00:00 0e~01-2003
ERRCOR FLAG 772 3 14:09:44 0e~01-2003

Ar h h
Help QbmHkbwl
L Date and time

Notes:

Line of program
Error count
Description of error
Most recent error

If an error can be traced to a line of the program, it will be specified. Otherwise it is
displayed in hexadecimal.

XOB 0 only appears if it has been programmed.
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10.4

Updating firmware. (Firmware Downloader)

Sometimes the program firmware has to be updated to benefit from the latest PCD
product innovations.

Saia PCD firmware can be reloaded in flash memory using a little utility accessed with
the Tool, Firmware Downloader menu of the Project Manager.

] % Saia PG5 Firmware Downld Erasing Flash Memory @

File Options Help || Please wai ..
Connected to

[15E in Pou mode _
Options: Mone

Filez to dovenload

C:\Osers\Public\3BC\PGE5_21\Firmware\l PLCA\FCDZ.MSxx0'PCD2.k

Add | |

Help Start | E wit |

LS "

Download instructions:

The ADD button adds a new firmware file (*.blk) to the list: Files.

The most recent firmware files are available in directory FW on the PG5 distribution
CD.

Use menu File, Settings to adjust communications parameters to PGU mode (only
mode currently supported).

Select firmware to download into PCD.

Download the firmware with the Start button. A dialogue box indicates the progress of
data transfer.

When data transfer is complete, the PCD's Run, Halt and Error LEDs will start to
flash. The PCD is reorganizing information in its memory. Please wait a further minute
before powering off the controller, or continuing your work.
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10.5 User menus

The Tools menu of the Saia PG5 Project Manager window can be extended with
shortcuts to your favourite programs.

Tools

ﬂ Online Configurator

# Online Debug F11
Data Transfer

@ Watch Window

Firmware Downloader

Disassembler...

MotePad
Exnlarer This menu has been added to
P the Tools menu with the

Calculator —_ command Customize Menu...

Icon Editor \

Customize Tools Menu...
Add-on Tools...
Reset Window Layouts...

Channel Settings...
Options...

To add a shortcut, use the Tools, Customize Menu command. Press Help for more

details.
|55 Customize Tools Menu (=] é
e ke | |
&M otePad @ A1 | Access path and filename ’
Calctulatar 3 Action
&lcon Editar Application Path  CAWINDOWS\Explorer.exe
Command Line < 55elDir=
Warking Directory
[ MHew ] [ Delete l [Fler'@me]
\ AN
ve p \[Mwe Down
Help \ 0Ok ] [ Cancel
\

N\

Change menu

Create a new Delete a

menu item menu item item order
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11

11.1

11.2

11.21

Saia PCD Networks (S-Net)

Summary

Automation solutions often consist of several decentralized PCD controllers, terminals
and supervision computers, connected by a communications network. Each station
controls part of the process, and exchanges data with the other stations on the
network.

To guarantee the flexibility of such a concept, the PCD system supports several types
of communications network. Each network has its own capabilities, so the user should
choose the network which is most appropriate for the application.

The PG5 is an effective tool for implementing these solutions:

e Saia PG5 Project Manager provides an overview of the stations (PCDs) and
their configuration parameters including the network's communications
parameters.

e The Fupla or IL editor allows the programming of the data exchange between
PCD stations on the network.

The programming examples described in the following chapters are all installed with
the PG5, and serve as basis to test and understand the functionality of the data
exchange across different PCD networks. You will notice that some examples are
very close to full practical implementations.

Choice of network

The choice of network depends on the application's requirements. These are the
available S-Net network types:

- Profi-S-Bus : fieldbus network based at the Profibus FDL standard
- Ether-S-Bus :  information network based on the standard Ethernet
- Serial S-Bus : network based on serial interface RS 485/232

- S-Bus Modem : network based on analogue or digital telephone line

- Profi-S-10 : fieldbus network based on the standard Profibus DP
- Profibus DP: fieldbus network based on the standard Profibus DP

The different networks are distinguished by their services, technical characteristics
and their application domains.

Supported services

Although all the communication networks support the transport of PCD data as inputs,
outputs, flags, registers etc., some also support the programming, control and
commissioning of the PCD systems through the network using the PG5 tools.
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11.2.2.3

11.2.2.4

11.2.2.5
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Design features

Communications speed

The communications speed defines the reaction time for the transfer of data between
the stations. If the amount of data to be transferred is large, or if the reaction time
must be short, then the communication speed must be high. Note that if the
communication speed of the network is adjustable, the same speed must be used by
all stations on the network.

Maximum distance

The distance between stations can be a limitation for stations which are a long way
apart. The maximum distance cannot be exceeded without amplification of the
electrical signals, using a repeater or switch / Hub. Generally the maximum distance
also depends on the communications speed. The higher the speed, the shorter the
distance. Reducing the communications speed can often be a solution for crossing
greater distances.

Communications protocol

The "protocol" is the message format used for data exchange between stations on the
network. We can compare the protocol to the language used when two people speak

to each other - they will only understand each other if they speak the same language.

Likewise, two stations can only exchange data if they use the same protocol.

The protocols of some communications networks are official standards. This is a great
advantage when equipment from different manufacturers must communicate. Field
busses and sensors often use the standard Profibus DP protocol.

On certain communication networks like Ethernet or Profibus FDL it is possible to
support data exchange using different protocols on the same physical network. But in
all cases, the two communicating stations must use the same protocol.

Data exchange master-slave or multi-master mode

A "master-slave" network is composed of one master station and several slave
stations. The master station controls the exchange of data between the slave
stations.

A "multi-master" network is composed of several master stations, and several slave
stations. Each master station can exchange data with other master or slave stations.

In both cases, direct data exchange between slave stations is not allowed.

Application domains

Some networks are designed for specific uses. For example, Profibus DP is a
protocol oriented towards the machinery domain. The protocol of this network is well
standardized, and a lot of compatible equipment from many suppliers allows data
transfer on the same bus as used for the motor commands etc.

The Ether-S-Bus network is more oriented towards supervision systems, OPC
servers, or can simply be used by the PG5 programming and commissioning tools.

Serial S-Bus provides an easy way to connect PCD systems. It is a very economical
network, supporting the same services as Ether-S-Bus via RS-485, but also through
analogue and ISDN telephone lines (S-Bus Modem).
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Communication network S-Net

Services : Ether-S-Bus Profi-S-Bus Serial S-Bus S-Bus Modem Profi-S-10
Profibus DP

PCD Yes Yes Yes Yes No

Programming

Data Exchange Yes Yes Yes Yes Yes

Characteristics :

Max. 10 and 100 Mbd 12 Mbd 38.4 /115.2 Kbd 38.4 /115.2 Kbd 12 Mbd

transmission

speed

Max. distance 100 m 100 m 1200 m - 100 m

without repeater
or switch/Hub

Cable type 4 twisted pairs 1 twisted pair 1 twisted pair - 1 twisted pair
Protocol Saia PCD Saia PCD Saia PCD Saia PCD Normalized ISO
Exchange mode Multi-Master Multi-Master Master-Slave Multi-Master Master-Slave
Max. number of Unlimited 126 254 Unlimited 126

stations

ggpmligﬁtion Industry, building Industry, building Industry, building Industry, building Industry, building
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This example shows how to exchange data, such as Registers and Flags, between

12 Profi-S-Bus
the PCDs connected to a Profi-S-Bus network
121 Profi-S-Bus network Example

PCD2.M5540
Station Master A
S-Bus Station Number: 10

i

[EFTRTSTRTeI
- bl L

PCD3.M5540
Station Master B
1. S-Bus Station Number: 11

L

d
<

2.

Profi-S-Net : Onboard channel 10
Profi-S-Bus address 20

- \'\Y Profi- S-Bus /6‘ - -
S

Profi-S-Net : Onboard channel 10
Profi-S-Bus address 21

PCD3.M5540
Station Slave C

Profi-S-Net : Onboard channel 10
Profi-S-Bus address 22

S-Bus Station Number: 12

12.2

Examples of the Data Exchange in Profi-S-Bus

Master with data exchanges

Data on the network

Passive master or slave

Master station A

Master station B

1 | Blinker0.. 7

Write 8 flags in the

Station_A.Blinker0 .. 7

FO. 7 Master station B F 100 .. 107
2 | Master_B .Value100 Read 1 register in the Value100
R 125 Master station B R 25
Slave station C
3 | Slave_C.Binary0.. 7 Read 8 flags in the slave | Binary0.. 7
F 100 .. 107 station C F20.. 27
4 | ValueO .. 5 Write 6 registers in the Master_A. ValueO .. 5
RO..5 slave station C R20..25

Master station B

Master station A

5 | Temperaturet .. 4
Dynamic registers

Write the temperature
measures to the slave C

Master B.Temperaturet .. 4
R 100 .. 104

Slave station C

6 | Temperaturet .. 4
Dynamic registers

Write the temperature
measures to the master A

Master_B.Temperaturet .. 4
R 100 .. 104
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12.41

12.4.2

12-3

The PG5 Project

M3 Project Fupla and Profi-5-Bus' : 3 Device(s)

----- T2 TCR{IP Settings Table

F-C3 Common Files

----- Library Manager

Elm IMaster station A - PCD2.M5540 - IPNode 13, Station 10

g Online Settings

--E@ Device Configurator //Define Device Configurator
- Build Options parameters for every device
-] Program Files

[#-[_] Listing Files

[+-[Z] Documentation Files

]@ Master station B - PCD3.M5540 - Station 11

EJ--@ Slave station C - PCD3.M5540 - Skation 12

I+l

Saia PG5 Project Manager

The Saia PG5 Project Manager shows all the PCD stations in an application's
Project, and also the network communication parameters. We will begin with adding
a device to the Project for each of the Network Stations.

Device Configurator parameters

The Device Configurator parameters are the similar for a master and Slave station.

Define the device type

| Device

Twpe | Description
FCDZ M550 CRPU with 10 Bytes BAM, 8 0 slots, 2 communication slot.

Device Type
Define the PCD type

Define S-Bus station number in the Network

El s-Bus
5-Bus Support Yes
Skation Mumber 10

Device properties:

Station Number
S-Bus station number is common to all communication channels of the PCD.
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12.4.3 Define communication channel of the Profi-S-Bus

| Onboard Communications

Location | Type |

Cnboard R5-232/R5-485E Profi-5-Bus

Onboard RS-485/5-MNet Port Murnber Profi-3-Bus 10

Onboard USE Enabled Profi-3-Bus Yes
Channel 10

Onbosrd Ethernet Full Protocol (PGUY Profi-5-Bus  Yes
Slave Ves
Address 20
IJse 5-Met Configuration Mo
S-hek File Marme
Baud Rate Profi-5-Bus 1.5 MEd
Bus Profile S-Met

Onboard Communication, properties:

Full Protocol (PGU) Profi-S-Bus
Define the channel as slave or PGU. This definition can be accumulated with master
function, adding a SASI Fbox in Fupla program.

Slave + PGU

Slave PGU

Supports data exchange with master stations, supervision systems and terminals. It
also supports the PG5 programming tools.

Slave
Supports only data exchange with other master stations, supervision systems and
terminals.

Address
Profi-S-Bus station number connected to channel.

Baud Rate Profi-S-Bus
Communication speed must be the same for all stations on the network.

Bus Profile

Transmission timings are grouped in three profiles: S-Net, DP or user-defined. With
the user-defined profile, you can define your own timings using the Bus Parameter
button. The profile must be identical for all network stations. The S-Net Profile is
necessary when using RIO PCD3.T76x in the network.
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12.4.4 Download the Device Configurator parameters in the device

% Online Settings [Master station A]

] |

Select the channel

Ushk Serial Mumber
Refresh USE list

Number of retries

Help

|5-Bus use | [ setp..
B 5-Bus USE

PGU Mo

5-Bus Station Mumber 10

Auto Station Mo

<l don't care...»
(Scan)
3

] | Cancel |

12-5

With the new PCD systems, the Device Configurator parameters can be downloaded
via a USB connection. It is necessary just to define Online Settings with the channel

Profi-S-Bus + PGU.

i
£ Configurator window.
12.5 Fupla Program
12.5.1

PSBChannel

Assign the channel using SASI Fbox

MNetwork 1

Profi-3-Bus Master &3

LI Ent 1

Profi-5-Bus Master $F

ly Ent

ref:Channel

ref:Channel

Assignment is done using a SASI Fbox, placed at the beginning of the Fupla File.

ref:Hetwork 1

ref: Network 1

Download the parameters to the PCD using Download Configuration on the Device

Fbox properties, bind SEND

and RCV Fboxes to the

channel definition.

Each communication network needs its own SASI Fbox, because the parameters are

different depending on the network, the same for Master or Slave stations.

If the PCD uses more communication channels, define each channel using

corresponding SASI Fbox. Then place the mouse over the SASI Fbox and using the
context menu select Fbox properties, define a different Name for the Fbox of each

channel. This name allows binding the exchange Fboxes SEND and RCV with SASI
Fbox corresponding to the channel.
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12.5.2

12.5.3

12.5.4

According to the network, the communication channel parameters can be partially
defined from the adjust parameters of the SASI Fbox, and to be completed in the
Device Configurator..

The channel number is always defined in the adjust parameters of the SASI FBox.
The channel number depends from PCD Hardware and on the communication
hardware used: slot B1, B2, serial interface PCD7.F, ...

Assign Master channel

[=- Carnrmunication

- 5451 Profi-5-Bus Master
5451 Profi-3-Eus Extended

P5BChannel
Profi-=-Bus Ex o
P58 Channel Clr PAddT
Profi-5-Bus Master $& Sagi StnT
Zlr Err ErrT
Master Station Master Station with timings definitions

The assignment of the Master channel is done by combining the Device Configurator
parameters with one of the Fboxes above.

Only the communication channel and the timings of the Master Channel can be
adjusted from the Fbox. Other parameters are all defined in the Device Configurator.

Adjust parameters:

Channel
Defines the corresponding channel of the serial interface connected in the network.
Depends from the PCD and his hardware.

Timing
The Timeout is general defined with the value by default (0) and will be adjusted only
for the particular applications (Gateway).

Assign slave channel

No SASI FBox is necessary for the slave station in the Profi-S-Bus network. All
definitions necessary are already present in the Device Configurator.

Principles of data exchange in a multi-master network

A multi-master communication network has more than one master station. Master
Stations are the only stations authorized to read or write the data of the other master
and slave stations. Data exchange between slaves is not allowed.

With a Multi-master communication mode, data exchange is carried out between the
masters in the network. Only one master at a time holds a token which authorizes it to
exchange data with other master or slave stations on the network. When the master
has finished transferring the data, the token is passed to the next master, which is
then free to exchange data with the other masters or slaves. The token circulates
automatically between the master stations, the slaves never have the token and so
cannot read or write the data of other stations in the network.
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12.5.5 Data Exchange between master and slave stations

PSBChannel . .
Communication channel

Profi-5-Bus Master @3 unicatt

clr Er used by Fbox

. . ref:PSBChannel
Binary input for END @
activation ref:PSBChannel
..

User-controlled data exchange between stations is done using Fupla Fboxes placed
on the Fupla pages, chosen the Fbox Selector. You will find the Fboxes to write
(SEND) or to read (RCV) data packets, and also support different data formats:
binary, integer, floating point, Data Block, etc.

The SEND or RCV Fbox can be resized to increase or decrease the number of inputs
and outputs, defining the data packet to be exchanged with another station.

The address of the Communication Channel, used by data transmission Fbox is
defined by the symbol shown at the top left of the Fbox, which binds it to the SASI
Fbox of the same name in which the channel address is defined. This symbol can be
edited by putting the mouse on the Fbox and selecting the context menu's Fbox
Propetties.

Each SEND and RCV Fbox has a binary input for activation of the data exchange. If
this input is permanently high, data exchange will repeated as fast as possible. If a
short pulse is applied to the input, data exchange will be executed at least once, but it
is always possible to force it using the Execute button, or by a Restart Cold the PCD
with Initialization option of the adjust parameters.

Master station data present at the inputs of the SEND Fbox, are sent to the Slave
station defined in adjust window. Whereas the data present at the output of the RCV
Fbox comes from the slave station defined by the parameters of the adjust window:
address of the slave station, source element and base address.

Only the master stations are programmed with the SEND and RCV Fboxes! The slave
stations can only be assigned with the communication channel.

According to the Fboxes used, the adjust parameters allows the definition of the slave
stations to which data can be sent from the master station (SEND), or from which

slave stations the Master can read data (RCV).

Adjust parameters.

Profi-S-Bus Address
Defines the number of the Profi-S-Bus slave station.

Source, destination station
Defines the number of the S-Bus slave station
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Source, destination element
Defines the type of the data to write or read from the slave.

Source, destination address

Defines the start address of the data to write or read in the slave. The number of the
exchanged data values depends on the number of the inputs or outputs of the SEND
or RCV Fbox.

12.5.6 Diagnostics

e If the program is Online, a green or red LED is displayed at the top right of the SAS/,
SEND or RCV Fbox. Green indicates that the data transmission is OK, red indicates
an error.

Correct functionality

All the Fbox are green, data exchange are done correctly.

P5BChannel
Profi-=-Bus Master 43
2y ErrT

ref:PSBChannel

EMD 3
ref:P5HChannel

ref:PSBChannel
ENMD 3

ref:P5BChannel

&Y O

No data can be exchanged in the network

SASI Fbox, SEND and RCV are red; no data can be exchanged in the network.

PSBChannel
Profi-5-Bus Master 48
|y ErrT

ref:P5BChannel
END @

ref:P5BChannel

ref:PSBChannel
EMND 4

ref:PSBChannel

—fcv e}
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Possible corrective actions in master or slave station:

o Verify the Device Configurator

o Verify that the Device Configurator parameters have been downloaded into
the PCD

o Verify that all stations use the same profile: S-Net, DP

o Verify that all stations communicate at the same speed

o Verify that the defined communication channel with the Device Configurator
and SASI function are identical (same channel number)

o Verify that the PCD is equipped with the necessary communication hardware

o Verify that the stations are connected to the network and are powered on

o Verify the network wiring

o Verify that the firmware version supports Profi-S-Bus

Only some Fboxes do not exchange data

SASI Fbox and some SEND and RCV Fboxes are red. The Fbox in green exchanges
the data correctly

PSBChannel
Profi-5-Bus Master @
Iy Err

ref:P5BChannel

END 3
ref:P5SBChannel

ref:P5BChannel
END

ref:P5BChannel

—fov_e}-

Possible corrective actions in the master station
Verify the parameters of the adjust window of the red SEND and RCV Fbox.
Verify that the slave address is present in the network.

Possible corrective actions in the slave station
For every red SEND and RCV Fbox, view the slave station number and verify the
concerned stations.

o Verify if the Device Configurator parameters are defined correctly

o Verify if the PCD is equipped with necessary communication hardware
o Verify if the stations are connected to the network and are powered on
e Verify the network wiring

e Verify if the firmware version supports Profi-S-Bus

User manual PG5 | Chapter 12 | Profi-S-Bus | 29.08.18



12-10

Only SASI Fbox is red

Open adjust window of the SAS/ Fbox, and clear the last error using Clear button.

PEBChannel
Profi-5-Bus Master 4§
|y Err

ref:PSBChannel

EMND
ref:PSBChannel

ref:P5BChannel
END 3

ref:PSBChannel

&Y 8

Diagnostic Fbox
If SASI lamp is red, it is always possible to obtain a diagnostic while consulting the
adjust window of the SASI Diagnostic function. This Fbox should be placed just below

SASI Fbox.
PEBChannel
Profi-5-Bus Master @
—LCIr Err

raf:PSBChannel
piag Profi-5-Bus I|
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12.6 IL programm
12.6.1 Assign master Channel using SASI instruction

Mode Profi-S-bus Master
Register with slave station address
First address of the range of 8 flags and one
diagnostic register

$SASI
TEXT 10 "MODE:PSM,R0500;DIAG:F1000,R0501;"
$ENDSASI

SASI 10 ; Address off communication channel

10 ; Address of the text with assignation parameters

The assignation of the channel is done using SASI instruction, which is placed at the
beginning of the program: Graftec initialization sequence or initialization bloc XOB 16.

SASI instruction contains two parameters: communication channel address and
address of the text with all the necessary channel parameters.

Text assignation parameters are different from one communication network to other,
same as for slave or master station.

If the PCD exploit more communication channels de, each channel must be defined
using SASI instruction and assignation text.

Depending of the network, channel parameters can be completed with Device
Configurator parameters.

12.6.2 Assign slave channel

No SASI FBox is necessary for the slave station in the Profi-S-Bus network. All
definitions necessary are already present in the Device Configurator.

12.6.3 Principles of data exchange in a multi-master network

A multi-master communication network has more than one master station. Master
Stations are the only stations authorized to read or write the data of the other master
and slave stations. Data exchange between slaves is not allowed.

With a Multi-master communication mode, data exchange is carried out between the
masters in the network. Only one master at a time holds a token which authorizes it to
exchange data with other master or slave stations on the network. When the master
has finished transferring the data, the token is passed to the next master, which is
then free to exchange data with the other masters or slaves. The token circulates
automatically between the master stations, the slaves never have the token and so
cannot read or write the data of other stations in the network.
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12.6.4 Data Exchange between master and slave stations

Initial Step: channel assignation

Step: data exchange

inthe Master =

R Transition: wait end of the data exchange

Rea & flags

inthe slave st

fat: TBSY = L0

Witite & registe
inthe shave st

it TBSY = LO

Reaif 1 register
inthe haster

Wait: TESY = L0 1

Data exchange between the stations is the sequential program: The assignation of
the communication channel is treated only once, data exchange in the network will be
executed only if the previous exchange of the data’s is finished. That's why we
propose to treat IL data exchange with Graftec Editor.

Initial Step allows assigning the communication channel at the Restart Cold of the
PCD.

Other Steps are executed in loop, and step one supports one data package.

Every Step is separated by one Transition which tests diagnostic flag TBSY, and
defines if data Exchange is finished. We are authorized to exchange data’s defined by
step which follows, only if TBSY is Low.

Data Exchange using a Step
Before to exchange data, we must define address of the slave station in the register,
which is declared for this by text assignation:
Define the address of the slave station
LDL R 500 ; Register address with the slave station address
11 ; S-Bus address

LDH R 500 ; Register address with slave station address
21 ; Profi-S-Bus Address

Data exchange between the stations is supported using two instructions:
STXM for writing data in the slave station (SEND)
SRXM for reading data in the slave station (RCV)

Each instruction contains four parameters: Channel address, number of data’s to
exchange, address of the first data source, and the destination.
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Write 8 Flags (F 0... F 7) in the slave station (F 200... F 207)

STXM 10 ; Channel address
8 ; Number of the data’s to exchange
FO ; address of the first source data (local Station)

F 200 ; address of the first destination data (slave Station)
Read a register (R 25) of the slave station (R 125)

SRXM 10 ; Channel address
1 ; Number of the data’s to exchange
R 25 ; address of the first source data (local Station)
R 125 ; address of the first destination data (slave Station)

Note:

Only the master stations are programmed with STXM and SRXM ! The slave stations
must only be assigned with the communication channel.

Waiting the transmission end de using the transition

STL F 1003 ; Verify that TBSY is in Low state

Le Assignation text defines a range of 8 diagnostic flags for communication. Third flag
will go in the high state during the data transmit, and in low state when exchange is
finished.

Diagnostics

Channel assinations

In the case of the communication problem, verify if the channel assignation is donne
correctly. Analyse the program step by step, and verify that the SASI instruction
doesn’t display a flag error.If the channel assignation isn’t donne correctly, then the
communication will not work.

Possible corrective actions in master or slave station:

o Verify the Device Configurator

o Verify that the Device Configurator parameters have been downloaded into
the PCD

o Verify that all stations use the same profile: S-Net, DP

o Verify that all stations communicate at the same speed

o Verify that the defined communication channel with the Device Configurator
and SAS/ instruction are identical (same channel number)

o Verify that the PCD is equipped with the necessary communication hardware

o Verify that the stations are connected to the network and are powered on

o Verify the network wiring

o Verify that the firmware version supports Profi-S-Bus
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Data’s are not exchanged in the network

Assignation Text defines a range with 8 diagnostic flags for the communication, Fifth
Flag (TDIA: Transmitter diagnostic) will go in the high state during the data transmit
error. Step by step test of the communication program, allows determining the
instructions STXM and SRXM in error.

Attention: if the communication error occurs, then the diagnostic flag TDIA stays in
high state, until the diagnostic register will not be reset to zero.

Possible corrective actions in the master station

Verify the parameters of the instructions STXM and SRXM in error. Verify that the
slave address is present in the network.

Possible corrective actions in the slave station

For every instruction STXM and SRXM in error, read the slave station number and
verify concerned stations.

o Verify if the Device Configurator parameters are defined correctly

o Verify if the PCD is equipped with necessary communication hardware
o Verify if the stations are connected to the network and are powered on
o Verify the network wiring

o Verify if the firmware version supports Profi-S-Bus

Diagnostic register

Diagnostic register can give us more information’s about the nature the
communication error. Display the binary content of the register and compare it with
the descriptions of the PCD manual or the communication network manual.
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12.7 Gateway Function

The Gateway feature is commonly used to allow two different communication
networks to communicate together, or adapt a programming tool (PG5) or a
supervision system (Visi+) to use a different network that the one usually supported.

12.7.1 Application

PG5 Supervision Supervision

(B ) 1)
| I TCP/IP

s

infip
m‘ Gateway

Profi-S-Bus |

The Gateway function creates a bridge between two networks, for example to link an
Ethernet network with a Profi-S-Bus network. In this way the PCD systems exchange
data on a common bus, specific to the automation field and separated from
information network of the company. But the PCs running the PG5 software or the
supervision system Visi+ can exchange still data with the PCDs.

PG5 - Supervision

t

)

Interface USB ou S-Bus modem

Profi-S-Bus

The Gateway function can be used as an interface between a communications
network and the external world. For example, to make modem or USB communication
interfaces.
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PG5
Supervision

@ @ @ W

mli 1 Gateway = OK m,i 2 parallel Gateways
: , = 0K

TCPIP ] | UsB
Profi-S-Bus | 1

PG5 Supervision Supervision

2 cascaded Gateways
= not OK

S-Bus

To respect the communication timings, we cannot define two cascaded Gateways
functions. But it is possible to define two parallel Gateways on the same network.

PG5 / Supervision

)

Gateway slave port

S-Bus Profi-S-Bus TCP/IP

If necessary, a Gateway can make a bridge between to several communication sub
networks.

12.7.2 Configuration of the Gateway PGU function

It is easy to configure the Gateway function; it doesn’t need any program, only some
parameters in the Device Configurator.

Generally, only a Gateway Slave Port and a Gateway Master Port should be defined,
then all is automatically supported by Gateway function.

If the message received by the Gateway Slave Port is not for the local station (the

Gateway), then data is re-transmitted via one of the sub-networks connected to the
Gateway Master Port, according to the address ranges defined for the sub-network.
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Example: Gateway USB, Profi-S-Bus

@

@ Supervision

usB

Gateway slave po

PCD2.M5540 mli
Station Master A Gateway p_—

i

Profi-S-Bus address 20

S-Bus Station Number: 10 Gateway Master

PG5

port

Onboard Communication, properties of the Master A station

El Profi-S-Bus Master Gateway
IJse Profi-3-Bus For Gateway | Yes
First 5-Bus Station Profi-3-Bus 0
Lask 5-Bus Station Profi-3-Bus 253
Response Tirmeouk o

Station Slave C
Profi-S-Bus address 22
S-Bus Station Number: 12

12-17

PCD3.M5540
Station Master B

Profi-S-Bus address 21
S-Bus Station Number: 11

Profi-S-Bus

The USB Gateway is an exception; it doesn’t need any parameters for the Gateway

Slave port, only the Gateway Master port must be defined.
(Don't forget to download the new configuration into Master Al)

[!F.L_ Online Settings [Slave stahm [

Online Settings of the project CPU

% Cnline Settings [Master station B]

| Select the channel

Setup...

i ™
% Online Settings [Master station A] @
Select the channel
[5-Bus use v| [ sewp...
= 5-Bus USB
PGU Mo
i 5-Bus Station Number 10
Aute Station Mo
Ush Serial Mumber <Idon't care..»
Refresh USE list (Scan)
Mumber of retries 3
o) (o

Mo
11
Mo

(Scan)
3

<Idon't care..>

nin PGU mode, ignoring the 5-Bus

Mo
12
Mo
<Idon't care.>
(Scan) |
3

[ OK ][ Cancel ] !

To make a USB communication with each PCD, the Online Settings should be

configured with USB channel and S-Bus station number.
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12.7.3

Testing the functionality of the Gateway Function

I3 Slave station C - PCD3.M5540 - Station 12

Activate one of the device, Master B or Slave C, of the project and Go Online for
testing the communication with the station.

Fad

If necessary, the Online Configurator allows you to verify the station number online. It
is also possible to download the program in the active device and to test it, staying
always connected via USB cable to station Master A

#-1& Master station B - PCD3.M5540 - Station 11
To communicate with another network station, activate the device and Go Online.

Remark:

With the Gateway feature, only the slave S-Bus station number is defined, the Profi-S-
Bus station number is not taken into account because the telegrams are addressed to
all Profi-S-Bus stations (Broadcast).

Configuration of the Gateway Slave port supplementary slave

. Supervision — PG5 - PG5
‘@ ‘@ Supervision ‘@ Supervision
T ;

¥ g g
Serial-S-Bus USV Ether-S-Bus
Gateway slave port
l' . 'r'-]
Gateway m;

Gateway Master port |

The Gateway Slave port is a way to access the network from outside.
If necessary, a second or the third Gateway Slave port can be defined.

Device Configurator parameters

In general, the PCD supports only one slave PGU channel. But the new controllers
may support more PGU port on the same PCD. The configuration of the second
Gateway Slave PGU is supported by the Device Configurator.

Example: add a second Gateway Ether-S-Bus, Profi-S-Bus

Onboard Communications

Location | Type |
Onboard  RS-232/RS-455 FGLU
Onboard  RS-485/5-Met @ TCR/IP

Onboard  USH channel Humber °

Onboard TCFfIF Enabled Yes

=== == Ethernet RIO Metwork Mone
IF Address 192.168.12.130
Subnet Mask 255,255,255.0
Default Gateway 0.0.0.0
+ Access Control List Hide
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The second Gateway Slave port PGU is added, configuring the Device Configurator
with the node and TCP/IP address.

Fupla or IL Program
It is possible to use a supplementary SASI Fbox/instruction and add a second
Gateway Slave port.

this Gateway slave port, without PGU functionality, will not support the PG5
programming tools, but only a supervision system terminal. Only reading and writing

PCD data are supported: registers, flags, etc.

Example Fupla: add a third Serial-S-Bus, Profi-S-Bus

Serial_Gateway _Slawe_Port = Adjust Parameters
5-Bus Sk hannel Channel 1
Cly Err

Transmission speed 2500 bps

The adjust Gateway parameter then must be defined with option Yes. According to
channel type, the parameters of the adjust window should also correctly defined.

Example IL : add a third Serial-S-Bus, Profi-S-Bus

Use the following text to assign the channel:

$SASI
TEXT 11 "UART:9600; MODE:GS2; DIAG:F1110, R0501;"
$ENDSASI \ \

Flag and diagnostic register

Mode S-Bus Gateway Slave Data mode
Transmission speed

12.7.4 Communication Timing

., Supervision

‘m Superwswn ‘m SuperV|5|on

i /Qg‘er S-Bus

Gateway 0 -

Gateway Master port

Profi-S-Bus

Generally the communication timing is defined with default values and this works
correctly. But the use of the Gafeway feature increases the times of the reactions
necessary for the data exchange. It is then sometimes necessary to adjust the
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12.8

timeout of the master stations which use the Gateway. The above picture shows

which are the master channels whose timeouts must be adjusted.

To adjust the Timeout of the PG5, use Online Settings of the Master Station A:

Channels

5-Bus Modem
Profi-5-Bus
PGU

5-Bus
SOCKET

To adjust the Timeout of the data exchange program to the PCD, use Fbox: SAS/

Profi-S-Bus Extended

PSBChannel

Profi-=-Bus Ex o

Clr PaddT

Sag stnT
Err

Other References

B Timings

| Timeout 250

TM Delay 1
TS Delay 0

Set Defaults [ o

= Adjust Parameters
Channel Channel 10
Gakewaw Mo
[Timeout 0

For more information’s, you can also refer to the following manuals:

e Instruction Guide 26/133

e  Profi-S-Bus (in preparation)
e Example of the project Profi-S-Bus installed with your PG5
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13 Ether-S-Bus

This example shows how to exchange data, such as Registers and Flags, between

the PCDs connected to an Ether-S-Bus network

13.1

Ether-S-Bus network Example

PCD2.M5540
Station Master A
S-Bus Station Number: 10

o—

PCD3.M5540
Station Master B
S-Bus Station Number: 11

}
1

e 1. -
b - '
2.

5.

Ether-S-Bus : External channel 9
IP Node: 1
IP address: 192.168.12.128

S-Bus Station Number: 12

13.2

—— <
.V

e

6
Ether-S-Bus : Onboard channel 9
IP Node: 2

/I\-Z

PCD3.M5540
Station Slave C

\iwress: 192.168.12.129

Ether-S-Bus : Onboard channel 9

IP Node : 3

IP address: 192.168.12.130
\

Examples of the Data Exchange in Ether-S-Bus

Master with data exchanges

Data on the network

Passive master or slave

Master station A

Master station B

1 | Blinker0.. 7

Write 8 flags in the

Station_A.Blinker0 .. 7

FO. 7 Master station B F 100 .. 107
2 | Master_B .Value100 Read 1 register in the Value100
R 125 Master station B R 25
Slave station C
3 | Slave_C.Binary0.. 7 Read 8 flags in the slave | Binary0.. 7
F 100 .. 107 station C F20.. 27
4 | ValueO .. 5 Write 6 registers in the Master_A. ValueO .. 5
RO..5 slave station C R20..25

Master station B

Master station A

5 | Temperaturet .. 4
Dynamic registers

Write the temperature
measures to the slave C

Master B.Temperaturet .. 4
R 100 .. 104

Slave station C

6 | Temperaturet .. 4
Dynamic registers

Write the temperature
measures to the master A

Master_B.Temperaturet .. 4
R 100 .. 104
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13.3  The PG5 Project

Project '"Chapter 13- Fupla and Ether-5-Bus' ;| 3 Deviceds)

----- 8 TCR/IP Settings Table

#-[Z3 Common Files

----- Library Manager

EI@ Master station & - PCDZ.M5540 - IPNode 1, Station 10
ﬂa} Online Settings
Device Configurator
b Build Options Define Device Configurator
[:I Program Files parameters for every device
[#-[_] Listing Files

[:I Docurmentation Files
EEI--@ Master station B - PCD3.M5540 - IPMode 2, Station 11
EEI--@ Slave station C - PCD3.MS540 - IPMode 3, Station 12

Saia PG5 Project Manager

The Saia PG5 Project Manager shows all the PCD stations in an application's
Project, and also the network communication parameters. We will begin with adding
a device to the Project for each of the Network Stations.

13.4  Device Configurator parameters

The Device Configurator parameters are the similar for a master and Slave station.

13.4.1 Define the device type

| Device

Twpe | Description
FCDZ M550 CRPU with 10 Bytes BAM, 8 0 slots, 2 communication slot.

Device Type
Define the PCD type

13.4.2 Define S-Bus station number in the Network

El s-Bus
5-Bus Support Yes
Skation Mumber 10

Device properties:

Station Number
S-Bus station number is common to all communication channels of the PCD.
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13.4.3 Define communication channel of the Ether-S-Bus

|Dnhnﬂrd Communications

Location | Twpe = TEPI,FIP
Cnboard F=-232/R5-485|  Top/IP Enabled Yes
Onboard RS5-485/5-MNet 1P Mode 1
Orbomrd  USE 1P Address 192.168.12.128
Onboard Ethermat Subrnet Mask Z55,255.255.0
Defaulk Router 0.0.0.0
Pl port Yes
Slave Yes
Metwork groups (Default)

Onboard Communication, properties:

IP Node
TCP/IP node number. The Node is used in the SEND and RCV Fbox-es to define a
Slave station with witch the data’s has to be exchanged.

IP Address
Ether-S-Bus station number connected to channel.

PGU Port
Define the channel as slave or PGU. This definition can be accumulated with master
function, adding a SASI Fbox in Fupla program.

Slave + PGU
Supports data exchange with master stations, supervision systems and terminals. It
also supports the PG5 programming tools.

Slave
Supports only data exchange with other master stations, supervision systems and
terminals.
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13.4.4 Download the Device Configurator parameters in the device

Eﬁ Cnline Settings [Master station A] &

Select the channel

|5-Bus Use -| [ setup.

B S-Bus USB

PGU Yes ~|

Usb Serial Number <l don't care..»
Refresh USE list (Scan)
Mumber of retries 3

PGU

When selected, forces communication in PGU mode, ignoring the 5-Bus
Station Mumber.

Help | QK | | Cancel |

L

¥

With the new PCD systems, the Device Configurator parameters can be downloaded

via a USB connection. It is necessary just to define Online Settings with the channel
Ether-S-Bus + PGU.

1 Download the parameters to the PCD using Download Configuration on the Device
= Configurator window.

13.5 Fupla Program

13.5.1 Assign the channel using SASI Fbox

IPChannel_B1 IPChannel_B2
S-Bus Master P @ 3-Bus Master IP &
I Er It Er1 , .
Fbox properties, bind SEND
ref:IP Channel_B1 ret:|PChannel_B2
EEND @ EEND © and RCV Ft.)o.x.es to the
channel definition.
ref:IPChannel _B1 ref:IPChannel_B2
RCY @ oY @

Assignment is done using a SASI Fbox, placed at the beginning of the Fupla File.
Each communication network needs its own SASI Fbox, because the parameters are
different depending on the network, the same for Master or Slave stations.

If the PCD uses more communication channels, define each channel using
corresponding SASI Fbox. Then place the mouse over the SASI Fbox and using the
context menu select Fbox properties, define a different Name for the Fbox of each

channel. This name allows binding the exchange Fboxes SEND and RCV with SASI
Fbox corresponding to the channel.
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13.5.2

13.5.3

13.5.4

According to the network, the communication channel parameters can be partially
defined from the adjust parameters of the SASI Fbox, and to be completed in the
Device Configurator.

The Channel number is always defined in the adjust parameters of the SASI FBox.
The channel number depends from PCD Hardware and on the communication
hardware used: slot B1, B2, serial interface PCD7.F, ...

Assign Master channel

=) Communication
. . 5ASI 5-Bus Master IP
9451 5-Bus Slave IP

- 5AST 5-Bus IP Extended IPChannel
S-Bus IPEx 4
IP Channel Cl ModT
f-Eﬂua Master [P @3 Sasi Stnt
Clr Err Errt
Master station Master/Slave station + timing definitions

The assignment of the Master channel is done by combining the Device Configurator
parameters with one of the Fboxes above.

Adjust parameters:

Channel
Defines the channel number connected in the network. Depends from the PCD and
his hardware.

Timing
The Timeout is general defined with the value by default (0) and will be adjusted only
for the particular applications (Gateway).

Assign slave channel

No SASI FBox is necessary for the slave station in the Ether-S-Bus network. All
definitions necessary are already present in the Device Configurator.

Principles of data exchange in a multi-master network

A multi-master communication network has more than one master station. Master
Stations are the only stations authorized to read or write the data of the other master
and slave stations. Data exchange between slaves is not allowed.

With a Multi-master communication mode, data exchange is carried out between the
masters in the network. Only one master at a time holds a token which authorizes it to
exchange data with other master or slave stations on the network. When the master
has finished transferring the data, the token is passed to the next master, which is
then free to exchange data with the other masters or slaves. The token circulates
automatically between the master stations, the slaves never have the token and so
cannot read or write the data of other stations in the network.

PG5-User Manual | Chapter 13 | Ether-S-Bus | 29.08.18



13-7

13.5.5 Data Exchange between master and slave stations

IP Charinel Communication Channel
f-Eﬁus Master P @ used by Fbox

|y Ert1

ref:IPChannel

EMD O ref:|P Channel
Binary input for
activation

User-controlled data exchange between stations is done using Fupla Fboxes placed
on the Fupla pages, chosen the Fbox Selector. You will find the Fboxes to write
(SEND) or to read (RCV) data packets, and also support different data formats:
binary, integer, floating point, Data Block, etc.

The SEND or RCV Fbox can be resized to increase or decrease the number of inputs
and outputs, defining the data packet to be exchanged with another station.

The address of the Communication Channel, used by data transmission Fbox is
defined by the symbol shown at the top left of the Fbox, which binds it to the SASI
Fbox of the same name in which the channel address is defined. This symbol can be
edited by putting the mouse on the Fbox and selecting the context menu's Fbox
Properties.

Each SEND and RCV Fbox has a binary input for activation of the data exchange. If
this input is permanently high, data exchange will repeated as fast as possible. If a
short pulse is applied to the input, data exchange will be executed at least once, but it
is always possible to force it using the Execute button, or by a Restart Cold the PCD
with Initialization option of the adjust parameters.

Master station data present at the inputs of the SEND Fbox, are sent to the Slave
station defined in adjust window. Whereas the data present at the output of the RCV
Fbox comes from the slave station defined by the parameters of the adjust window:
address of the slave station, source element and base address.

Only the master stations are programmed with the SEND and RCV Fboxes! The slave
stations can only be assigned with the communication channel.

According to the Fboxes used, the adjust parameters allows the definition of the slave
stations to which data can be sent from the master station (SEND), or from which

slave stations the Master can read data (RCV).

Adjust parameters.

IP Node
Defines the node number of the Ether-S-Bus slave station.

Source, destination station
Defines the number of the S-Bus slave station

Source, destination element
Defines the type of the data to write or read from the slave.
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Source, destination address

Defines the start address of the data to write or read in the slave. The number of the
exchanged data values depends on the number of the inputs or outputs of the SEND
or RCV Fbox.

13.5.6 Diagnostics

e If the program is Online, a green or red LED is displayed at the top right of the SAS/,
SEND or RCV Fbox. Green indicates that the data transmission is OK, red indicates
an error.

Correct functionality

All the Fbox are green, data exchange are done correctly.

IPChannel
=-Bus Master P &
Iy Er1

ref: IPChannel

EnD T

ref: IPChannel

G.

ref: IPChannel
EnMD &

ref: IPChannel

—fev ot

No data can be exchanged in the network

SASI Fbox, SEND and RCV are red; no data can be exchanged in the network.

IP Channel

f-Eﬁus Master 1P 4§

¢ Err1

ref: IPChannel
mEND

ref: IPChannel

ref: IPChannel
END 9

ref: IPChannel

—fov_ e
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Possible corrective actions in master or slave station:

o Verify the Device Configurator

o Verify that the Device Configurator parameters have been downloaded into
the PCD

o Verify that the communication Channel defined with the Device Configurator,
and SASI function are identical (same channel number)

o Verify that the PCD is equipped with the necessary communication hardware

o Verify that the stations are connected to the network and are powered on

o Verify the network wiring

o Verify that the firmware version supports Ether-S-Bus

Only some Fboxes do not exchange data

SASI Fbox and some SEND and RCV Fboxes are red. The Fbox in green exchanges
the data correctly

IPChannel
5-Bus Master 1P @
Zlr Err
ref: IPChannel
END T3
ref: IPChannel
81—
— ref: IPChannel
— END

ref: IPChannel

—fcv_ e

Possible corrective actions in the master station
Verify the parameters of the adjust window of the red SEND and RCV Fbox.
Verify that the slave address is present in the network.

Possible corrective actions in the slave station
For every red SEND and RCV Fbox, view the slave station number and verify the
concerned stations.

o Verify if the Device Configurator parameters are defined correctly

e Verify if the PCD is equipped with necessary communication hardware
o Verify if the stations are connected to the network and are powered on
o Verify the network wiring

o Verify if the firmware version supports Ether-S-Bus
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Only SASI Fbox is red

Open adjust window of the SAS/ Fbox, and clear the last error using Clear button.

PSBChannel
Profi-5-Bus Master 4§
|y Err

ref:PSBChannel
ENMD 3

Diagnostic Fbox

ref:PSBChannel

ref:P5BChannel
END 3

ref:PSBChannel

&Y 8

If SASI lamp is red, it is always possible to obtain a diagnostic while consulting the
adjust window of the SAS/I Diagnostic function. This Fbox should be placed just below

SASI Fbox.
PEBChannel
Profi-5-Bus Master @
—LCIr Err

raf:PSBChannel
piag Profi-5-Bus I|
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IL program
Assign the master channel using SASI instruction

Mode Ether-S-bus Master
Register with slave station address
First address of the 8 flag range of the diagnostic
register

'

$SASI
TEXT 10 "MODE: EM, R0500; DIAG: F1000, R0501;"
$ENDSASI

SAS|I 8 ; Address of the communication channel

10 ; Address of the text with the assign parameters

Channel assignation is done using SASI instruction, which is placed in the beginning
of the program: initialization of the Graftec sequence, or initialization block XOB 16.

SASI instruction contains two parameters: The address of the communication channel
and the text address, with all necessary channel parameters.

The parameters of the assignation text are different from one network to other, also
for master or slave station.

If the PCD exploits more communication channels, define each channel using SASI
instruction and assignation text.

According to network, channel parameters can be completed with Device
Configurator parameters.

Assign slave channel

No SASI instruction is necessary for the slave station in the Ether-S-Bus network. All
definitions necessary are already present in the Device Configurator.

Principles of data exchange in a multi-master network

A multi-master communication network has more than one master station. Master
Stations are the only stations authorized to read or write the data of the other master
and slave stations. Data exchange between slaves is not allowed.

With a Multi-master communication mode, data exchange is carried out between the
masters in the network. Only one master at a time holds a token which authorizes it to
exchange data with other master or slave stations on the network. When the master
has finished transferring the data, the token is passed to the next master, which is
then free to exchange data with the other masters or slaves. The token circulates
automatically between the master stations, the slaves never have the token and so
cannot read or write the data of other stations in the network.
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13.6.4 Data Exchange between master and slave stations

Initial Step: channel assignation

1] H Channel assigna
oo et TR =LO Step: data exchange
El
1 H viie 8 flags Transition: wait end of the data exchange
in the Master =
1 = Wiait: TBSY =L
2 M Fead S flags
in the slave st

2 I:|:I Wigit: TBEY = L

3 [ Wairite B registe
in the slave =t

3 Wait TESY = L0

4 M Fead 1 register
in the Master =

4 -1 Wiait: TBEY = L0 1

Data exchange between the stations is the sequential program: The assignation of
the communication channel is treated only once, data exchange in the network will be
executed only if the previous exchange of the data’s is finished. That's why we
propose to treat IL data exchange with Graftec Editor.

Initial Step allows assigning the communication channel at the Restart Cold of the
PCD.

Other Steps are executed in loop, and step one supports one data package.

Every Step is separated by one Transition which tests diagnostic flag TBSY, and
defines if data Exchange is finished. We are authorized to exchange data’s defined by
step which follows, only if TBSY is Low.

Data Exchange using a Step
Before to exchange data, we must define address of the slave station in the register,
which is declared for this by text assignation:
Define the address of the slave station
LDL R 500 ; Register address with the slave station address
11 ; S-Bus address

LDH R 500 ; Register address with slave station address
2 ; IP Node

Data exchange between the stations is supported using two instructions:
STXM for writing data in the slave station (SEND)
SRXM for reading data in the slave station (RCV)

Each instruction contains four parameters: Channel address, number of data’s to
exchange, address of the first data source, and the destination.
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Write 8 Flags (F 0... F 7) in the slave station (F 200... F 207)

STXM 8 ; Channel address
8 ; Number of the data’s to exchange
FO ; address of the first source data (local Station)

F 200 ; address of the first destination data (slave Station)

Read a register (R 25) of the slave station (R 125)

Note:

SRXM 8 ; Channel address
1 ; Number of the data’s to exchange
R 25 ; address of the first source data (local Station)
R 125 ; address of the first destination data (slave Station)

Only the master stations are programmed with STXM and SRXM ! The slave stations
must only be assigned with the communication channel.

Waiting the transmission end de using the transition

STL  F 1003 ; Verify that TBSY is in Low state

Le Assignation text defines a range of 8 diagnostic flags for communication. Third flag
will go in the high state during the data transmit, and in low state when exchange is
finished.

Diagnostics

Channel assinations

In the case of the communication problem, verify if the channel assignation is donne
correctly. Analyse the program step by step, and verify that the SASI instruction
doesn’t display a flag error.If the channel assignation isn’t donne correctly, then the
communication will not work.

Possible corrective actions in master or slave station:

Verify the Device Configurator

Verify that the Device Configurator parameters have been downloaded into
the PCD

Verify that all stations use the same profile: S-Net, DP

Verify that all stations communicate at the same speed

Verify that the defined communication channel with the Device Configurator
and SASI instruction are identical (same channel number)

Verify that the PCD is equipped with the necessary communication hardware
Verify that the stations are connected to the network and are powered on
Verify the network wiring

Verify that the firmware version supports Ether-S-Bus
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Data’s are not exchanged in the network

Assignation Text defines a range with 8 diagnostic flags for the communication, Fifth
Flag (TDIA: Transmitter diagnostic) will go in the high state during the data transmit
error. Step by step test of the communication program, allows determining the
instructions STXM and SRXM in error.

Attention: if the communication error occurs, then the diagnostic flag TDIA stays in
high state, until the diagnostic register will not be reset to zero.

Possible corrective actions in the master station

Verify the parameters of the instructions STXM and SRXM in error. Verify that the
slave address is present in the network.

Possible corrective actions in the slave station

For every instruction STXM and SRXM in error, read the slave station number and
verify concerned stations.

o Verify if the Device Configurator are defined correctly

o Verify if the PCD is equipped with necessary communication hardware
o Verify if the stations are connected to the network and are powered on
o Verify the network wiring

o Verify if the firmware version supports Ether-S-Bus

Diagnostic register

Diagnostic register can give us more information’s about the nature the
communication error. Display the binary content of the register and compare it with
the descriptions of the PCD manual or the communication network manual.
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13.7 Gateway Function

The Gateway feature is commonly used to allow two different communication
networks to communicate together, or adapt a programming tool (PG5) or a
supervision system (Visi+) to use a different network that the one usually supported.

13.7.1 Application

PG5 Supervision Supervision

m W W

& € ©

dl

TCP/IP

Profi-Sbus

The Gateway function creates a bridge between two networks, for example to link an
Ethernet network with a Profi-S-Bus network. In this way the PCD systems exchange
data on a common bus, specific to the automation field and separated from
information network of the company. But the PCs running the PG5 software or the
supervision system Visi+ can exchange still data with the PCDs.

PG5 - Supervision
()

I .Interface USB ou S-Bus modem

" Ii ; ]u
T Gateway

Ether-S-Bus

The Gateway function can be used as an interface between a communications
network and the external world. For example, to make modem or USB communication
interfaces.
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PG5
Supervision

W oW @
N e R |

TCP/IP I | usB

PG5 Supervision Supervision

1

[F T

m 1 Gateway = OK m,‘, 2 parallel Gateways
: : = 0K

Profi-Sbus | o I -

2 cascaded Gateway
= OK

S-Bus

To respect the communication timings, we cannot define two cascaded Gateways
functions. But it is possible to define two parallel Gateways on the same network.

PG5 / Supervision

)

Gateway slave port

Gateway Master
port

S-Bus Profi-Sbus TCP/IP

If necessary, a Gateway can make a bridge between to several communication sub
networks.

13.7.2 Configuration of the Gateway PGU function
It is easy to configure the Gateway function; it doesn’t need any program, only some
parameters in the PCD Device Configurator.

Generally, only a Gateway Slave Port and a Gateway Master Port should be defined,
then all is automatically supported by Gateway function.

If the message received by the Gateway Slave Port is not for the local station (the

Gateway), then data is re-transmitted via one of the sub-networks connected to the
Gateway Master Port, according to the address ranges defined for the sub-network.
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Example: Gateway USB, Ether-S-Bus

_ PG5
‘@ Supervision

PCD3.M5540
PCD2.M5540 USB Station Master B
Station Master A Gateway slave pPrt - IP Node: 2
IP Node: 1 m - IP address: 192.168.12.129
IP address: 192.168.12.128 Gateway FES= L S-Bus Station Number: 11
S-Bus Station Number: 10 : .
Gateway Master | |
port Ether-S-bus
" PCD3.M5540
e Station Slave C

IP Node: 2
IP address: 192.168.12.130
S-Bus Station Number: 12

Onboard Communication, properties of the Master A station

4 Ether-5-Bus Master Gateway
Channel Number Gateway 9
|Ise Ether-5-Bus For Gateway Yes

First 5-Bus Station 0]
Last 5-Bus Station 253
Response Timeout [ms] ]

The USB Gateway is an exception; it doesn’t need any parameters for the Gateway
Slave port, only the Gateway Master port must be defined.
(Don’t forget to download the new configuration into Master Al)

Online Settings of the project CPU [% o e I m@-

% Online Settings [Master station B] - lﬂ

| Select the channel

- ~
% Cnline Settings [Master station A] [ﬂ Setup
-

Select the channel
[sBus Use | | setp... husUeE 12
E S-Bus USB o j Mo
. - - - 1 <Idon't care.>
Channel Type 5-Bus USB No (Scan)
PGU Ne <Idon't care...> 3
i 5-Bus Station Number 10 (Scan)
|| Aute Station Mo 3
Ush Serial Mumber <l don't care..>
Refresh USE list (Scan)
! Mumber of retries 3

nin PGU mode, ignoring the 5-Bus

Ok ][ Cancel ]

oK ] [ Cancel
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13.7.3

To make a USB communication with each PCD, the Online Settings should be
configured with USB channel and S-Bus station number.

Testing the functionality of the Gateway Function

Activate one of the device, Master B or Slave C, of the project and Go Online for
testing the communication with the station.

s

If necessary, the Online Configurator allows you to verify the station number online. It
is also possible to download the program in the active device and to test it, staying
always connected via USB cable to station Master A

% Master station B - PCD3.M5540 - IPMode 2, Station 11
To communicate with another network station, activate the device and Go Online.

Remark:

With the Gateway feature, only the slave S-Bus station number is defined, the Ether-
S-Bus station number is not taken into account because the telegrams are addressed
to all Ether-S-Bus stations (Broadcast).

Configuration of the Gateway Slave port supplementary slave

. Supervision — PG5 - PG5
‘@ Wjj Supervision Wjj Supervision
! \ \

® & €
Serial-S-BuS USVS-BUS modem
Gateway slave port

Gateway m,‘

Gateway Master port |

The Gateway Slave port is a way to access the network from outside.
If necessary, a second or the third Gateway Slave port can be defined.

Device Configurator parameters

In general, the PCD supports only one slave PGU channel. But the new controllers
may support more PGU port on the samedevice. The configuration of the second
Gateway Slave PGU is supported by the Device Configurator.
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Example: add a second Gateway S-Bi “ _Pill_’lm Line 5-Bus Modem .

ort Number Modem a

Use Serial 5-Bus For Modem  Yes

Onboard Communications Full Protocal (PGU)on Modem |Yes
Modem Name TB13/T814
Type Description Modem Init AT&F1%C0&S
RS-485/5-Met RS-485 port for P Modem Reset ATZ\r
USB Universal Serial [ 4 5-Bus Mode And Timing
RS-232/PGU RS-232, PGUor¢  ~Bus Mode Data Mode
RS-485 RS-485 port for gt Baud Rate 19200 Baud
Response Timeout [ms] 0
Ethernet Ethernetport [P £ Training Sequence Delay [ms] |0
Turnaround Delay [ms] i}

The second Gateway Slave port PGU is added, configuring the Device Configurator
with the parameters for the modem.

Fupla or IL Program
It is possible to use a supplementary SASI Fbox/instruction and add a second
Gateway Slave port.

this Gateway slave port, without PGU functionality, will not support the PG5
programming tools, but only a supervision system terminal. Only reading and writing

PCD data are supported: registers, flags, etc.

Example Fupla: add a third Serial-S-Bus, Ether-S-Bus

Serial_Gateway_Slawe_Port = Adjust Parameters

o-Bus sk @ Channel Channel 1

Zlr ErrT 5-Bus Mode Data
Gateway Yes
RS Type Default
Transmission speed &00 bps

The adjust Gateway parameter then must be defined with option Yes. According to
channel type, the parameters of the adjust parameters should also correctly defined.

Example IL : add a third Serial-S-Bus, Ether-S-Bus

Use the following text to assign the channel:

$SASI
TEXT 11 "UART:9600; MODE:GS2; DIAG:F1110, R0501;"
$ENDSASI \ \

Flag and diagnostic register

Mode S-Bus Gateway Slave Data mode
Transmission speed
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13.7.4 Communication Timing

Supervision

i

‘D SuperV|S|on ‘D SuperV|S|on

] /5&13 modem

| Ether-S-bus

Serial-S-Bu

Gateway slave port

Gateway =

Gateway Master port

Generally the communication timing is defined with default values and this works
correctly. But the use of the Gateway feature increases the times of the reactions
necessary for the data exchange. It is then sometimes necessary to adjust the
timeout of the master stations which use the Gateway. The above picture shows
which are the master channels whose timeouts must be adjusted.

To adjust the Timeout of the PG5, use Online Settings of the Master Station A:

To adjust the Timeout of the data exchange program to the PCD, use Fbox: SAS/ S-

Channels
5-Bus Modem El 5-Bus USB
Profi-5-Bus el Ture C Fle
PG o - —
5-Bus ort Type B
imi
SOCKET B Timings
| Timeout 250 |
TN Delay 1
TS Delay 0
Set Defaults [ ok || cancel |

Bus IP Extended
IPChannel
S-Bus IP Ex @ = Adjust Parameters
Cly Modt+ Channel Channel &
Saci StnT Gateway Mo
Errt [Timeout 0
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13.8 Other References

For more information’s, you can also refer to the following manuals:
e Instruction Guide 26/133
e Ethernet TCP/IP 27/776
e Example of the Ether-S-Bus project installed with your PG5
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14

141

14.2

Profi-S-10

This example shows how remote binary and analog inputs and outputs from the
PCD3.T7xx RIO are used.

Profi-S-10 network example

Memory image SIO Master PCD3.M5540
TemperatureO... 4 R SIO Master 1
Alarm0...7 F

RemoteOutput0...7 F

Profi- S-I0

Remote 10 Remote 10
PCD3.T760 PCD3.T760
SIO Slave 2 SIO Slave 3

PCD3.W745:
4 analog inputs of the
Thermo element J:
Temperature0...3 R

PCD3.E110:
8 binary inputs:
Alarm0...7 |

PCD3.A400:
8 binary Outputs:
RemoteOutput0...7 O

General functionality

With both Profibus DP and Profibus-S-10, network data exchange is configured using
the S-Net Configurator. No Fupla or IL code needs to be written, and no Device
Configurator need to be configured (apart from the communications module types and
bus parameters if using the PCD2.M480 or PCD3).

The configurator defines each slave station on the network, and which I/O modules
are fitted. I/O data from these remote 1/Os is mapped to symbols or absolute
addresses in the master station. Code generated by the S-Net configurator
continually transfers I/O data from the slaves to and from the memory image in the
master.

When the program is compiled, S-Net generates all the code needed to continually
transfer the data between the remote slave stations and the master station's memory
image at the start/end of every cycle. The I/O image data can be accessed directly by
the master station's Fupla or IL programs.

In this way, network data exchange is clearly separated from the process control.
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14.3 PG5 project

Project 'Chapker 15 - Prafi - 5-I0 Mebwark! § 1 Devicels)
([ Common Files
- Library Manager
=& sI0 Master - PCD3.M5540
ﬂd} Online Settings
- :3 Dievice anfiguratgr S-Net module for
(%] Build options network configuration
=1-[_ Program Files
Local_Process.fup
o SI0 Mebwork, sio

The S-Net configurator file is added to the master station in the same way as Fupla or
IL files, using File New, selecting the "Profi-S-IO Network File (.sio)" file type.

S-Net configurator usage is similar for both Profi-S-10 and Profibus DP data
exchange. The only differences are:
o File extension of the configuration: .SI10, .DP
e The supported devices in the network: SIO = Saia PCD devices, DP =
devices for Saia PCD+ other suppliers.
e Bus timing profiles: S-Net or DP.

14.4  Defining stations on the network

Master SIO station

Device List:
Ea Sald 510 Masters

Ea Sala 50 Slaves

----- & PCD2.M480 Onboard Slave Profi-g-10 1.5 MBd
----- = PCD3M3xkx Onboard Slave | [
----- = PCD3.MSxx Onboard Slave
----- 5 Proa g EEED VL
----- B FCDET7EN —; ¥ P iom e 3
— 2 3
PCD3TTE0 2 PCD3TTE0 3

Slave station PCD3.T ’

For each station, select the station type in the device list, and add it in the network
with the >> button.
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14.5

Configuring the master station

Master 1 'SI0 Master' Parameters

Station |Hesnurces I Device | Bus |

PCD Type:
Mame:

Address:

PCD3. Moot Profi-5-10 Master

510 Master|

1

Associated Device Fle:

MNew Device. . ] [ Existing Device...

C:hUsers\PublichSBCWPGE_21 Projects Samples'\PG5 User Manual'\Chapte

Browse ..

| oK

J [ coned |

Help

The only information which needs to be defined for the master station is the
Associated device File, which is the access path of the master device. This where
S-Net will create the master station's network control file. This dialog box also allows

the station name and address to be defined.

Slave 2 'PCD3.T760 2° Parameters

Station | Parameters | Modules | Device | Bus

Modular Define Modules

Mz, Mumber of Modules: lﬁ

Device Configuration
Supported Modules
Slot  Installed Modules

0. W745 4A] Temperature
1. E11x8DI115.30VDC

Diagnose

E11x 801 16.30WDC

E16x 1601 15..30DC

ESO0 6D 80, 2500AC galv.zep.
EEB1x BD1 15 300DC galv.zep.
A2ue 4800 Relaiz

A300 EDO 2810, 32V0C

| A400 800 5. 30WDC

A410 800 B 3D galv.zep.
AdBx 1600 10.30WDC

[ »

| Installed Module Configuration

Length Format  Consistency  Type

\wford

Slot Installed Modules

Al Temperature

E11x 801 15.30vDC

F'alameters...] [ Remove... ]

tdapping

R [Temperaturel.. T emperatures)

[ 0k ][ Cancel ]
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For each input/output module fitted in the slave station, select the module type in the
Supported Modules list and add it to the Installed Modules list using the >> button.
Ensure that the Slot number corresponds to the slot where the module is actually
installed, use the up/down Move arrows to change the slot.

14.6.2 Configuring symbol names for remote data

Module Media Map W S|

Maodule: tedia Definition
B word(s] input Media Number Media Mame
0 Temperaturel
M apping 1 Temperature
Media Type: () Flag @ Register 2 Temperature2
3 Temperaturel
Mumber of Media:
HMDET ot Hedla 4 Temperatured
Baze Address: 3 Temperatureb
| Swap Bytes [ [1 word per register]
Sighed  []
Set Defaults
) [ Cows |

For each module in the Installed Modules list, select the module and press the Media
Map button to define symbol names and media types for the module's data. If
necessary, a base address for the first flag or register in the master station can be
defined. But the easiest way is to leave the "Base Address" field empty, so that
dynamic addresses are used.

14.6.3 Configuring I/O parameters

0. w745 44| Temperature

1. ETx80115.30DC

Slot Installed Modules ‘ {

Edit Parameters @

M ame Walue
Unit 1A10°C -
Senzor type channel 0 PT 100 -
M eazurement type channel 0 2-wire measurement -
Parameters. .. ] [ Senzor type channel 1 FT 100 -
M eazurement tppe channel 1 2-wiire meagurement -
Senzor type channel 2 FT 100 -
) Measurement type channel 2 2-wire measurement -
Szl Senzor type channel 3 FT 100 -
2 I enaeneliell. [ eraeis kM eazurement type channel 3 2-wire measurement -
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With some modules, such as analogue measurement modules, additional parameters
should be defined for selecting units, sensor types etc. These are configured by
selecting the module and pressing the Parameters button.

Configuring the network

Bus Parameters ﬁ

Standard | Advanced
Baud Rate:
Profile: 5-Met -
| ok || cCancel || Hep |

The communications speed and bus profiles are defined using the Edit - Bus
Parameters menu command.

Note:

If a PCD7.T7xx station is connected to the network, always choose the "S-Net" bus
profile.

14.7 Using network symbols in Fupla or IL programs

Symbol Editor I x
BEEE|+ + | |AE]S T | o OFind: .
Symbol Hame Type AddrezeMalue | Comment -

— & Alarnd F _SI0_ SLAVE...

— ¢ Alam F _SI0__SLAVE...

— & Alarmb F _SI0_ SLavE..

— < Alam? F _SI0__SLavE..

— < [_1diag F (2] Firzt Diagnostic Flag/Output

— & 1_Tdiag R [17] Firzt Diagnostic Fegister

— ¢ Remoteutput F _SI0__SLAVE...

— < Remote0utput] F _SI0_ SLAVE... ;I

AllPublics 2 | Spstemn | Local Process fup |

ST 1 Fa' | Il

pul LD Temperaturef | Temperature[]

STH  Alarmo | Temperature -—J—
ouT RemoteOutputi
| TemperatureZm j
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STH Alarm@ 14-7
out RemoteOutputi

After compilation of the S-Net file (Project / Compile menu command), the Symbol
Editor displays a new page containing the accessible network symbols. These
symbols can be used directly in Fupla and IL programs.

14.8 Further information

For more information please refer to these manuals:
e Profibus DP 26-765
e  Profi-S-10 (in preparation)
e Example Profi-S-10 project installed with your PG5
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