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Safety Information

Important Information

NOTICE

Read these instructions carefully, and look at the equipment to become familiar with
the device before trying to install, operate, or maintain it. The following special
messages may appear throughout this documentation or on the equipment to warn
of potential hazards or to call attention to information that clarifies or simplifies a
procedure.

that an electrical hazard exists, which will result in personal injury if the

@ The addition of this symbol to a Danger or Warning safety label indicates
instructions are not followed.

injury hazards. Obey all safety messages that follow this symbol to avoid

This is the safety alert symbol. It is used to alert you to potential personal
A possible injury or death.

A DANGER

DANGER indicates an imminently hazardous situation, which, if not avoided, will
result in death or serious injury.

A WARNING

WARNING indicates a potentially hazardous situation, which, if not avoided, can result
in death, serious injury, or equipment damage.

A CAUTION

CAUTION indicates a potentially hazardous situation, which, if not avoided, can result
in injury or equipment damage.
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Safety Information

PLEASE NOTE Electrical equipment should be installed, operated, serviced, and maintained only by
qualified personnel. No responsibility is assumed by Schneider Electric for any

consequences arising out of the use of this material.
© 2007 Schneider Electric. All Rights Reserved.
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About the Book

At a Glance

Document Scope

Validity Note

Related
Documents

This manual is a quick and easy start for learning XPSMFWIN. It includes an
overview of all functions and step-by-step instructions on creating a project.

This documentation is valid for XPSMFWIN under Microsoft Windows XP service
pack or Windows 2000 professional with service pack 1 or higher.

Schneider electric assumes no responsibility for any errors that may appear in this
document. If you have any suggestions for improvements or amendments or have
found errors in this publication, please notify us.

No part of this document may be reproduced in any form or by any means, electronic
or mechanical, including photocopying, without express written permission of
Schneider Electric.

The data and illustrations found in this documentation are not binding. We reserve
the right to modify our products in line with our policy of continuous product
development. The information in this document is subject to change without notice
and should not be construed as a commitment by Schneider Electric.

Title of Documentation Reference Number

Safety Suite V2 Installation Instruction 33003529

XPSMFee Manuals

You can download these technical publications and other technical information from
our website at www.telemecanique.com.
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About the Book

Product Related
Warnings

User Comments

All pertinent state, regional, and local safety regulations must be observed when
installing and using this product. For reasons of safety and to ensure compliance
with documented system data, only the manufacturer should perform repairs to
components.

When controllers are used for applications with technical safety requirements,
please follow the relevant instructions.

A WARNING

UNINTENDED EQUIPMENT OPERATION

Failure to use Schneider Electric software or Schneider Electric approved software
with Schneider Electric hardware products may result in injury, harm, or improper
operation.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

We welcome your comments about this document. You can reach us by e-mail at
techpub @ schneider-electric.com
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General Overview

At a Glance

Overview

What's in this
Chapter?

This chapter gives a general overview of the XPSMFWIN Software Manual.

This chapter contains the following topics:

Topic Page

Shipping List 16
References of Safety PLCs and Remote I/O Modules 17
Information on this Manual 19
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General Overview

Shipping List

XPSMFWIN The SSVIXPSMFWIN packaging includes:
Package Content Description
This manual The manual is a quick and easy start for learning

XPSMFWIN. It includes an overview of all functions and
step-by-step instructions on creating a project.

CD-ROM

The CD-ROM contains the Safety Suite V1 software with
XPSMFWIN, some auxiliary programs and the complete
documentation for the current Preventa systems.

USB Hardlock (Dongle)

The dongle administers the licence (protection against
unauthorised use) of the protected XPSMFWIN software.

Note: Within this document all references to the ELOP Il Factory Software are
equivalent to the XPSMFWIN Software.

Note: In this document the Preventa XPSMF** Safety PLC are referred to by only
the end of the product code. For instance XPSMF3022 will be named F30.
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General Overview

References of Safety PLCs and Remote I/O Modules

Compact Safety

PLCs Schneider Electric Reference

Reference in Software

XPSMF3022

HiMatrix F30

XPSMF31222

HiMatrix F31

XPSMF3502

XPSMF3522

XPSMF3542

HiMatrix F35

XPSMF4000

XPSMF4002

XPSMF4020

XPSMF4022

XPSMF4040

XPSMF4042

XPSMF40

Modular Safety

PLCs Schneider Electric Reference

Reference in Software

Remark

XPSMFCPU22 XPSMF60 modular safety PLC
XPSMFAI801 Al801 FSI000 I/O card

Al801 FS2000
XPSMFAOB801 AO801 FSI000 I/O card

AO801 FS2000
XPSMFCI102401 Cl02/401 I/O card
XPSMFDI3201 DI3201 I/O card
XPSMFDI0241601 DI1024/1601 I/O card
XPSMFDO801 DO801 I/O card
XPSMFDI2401 DI2401 I/O card

33003788 09/2007
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General Overview

Remote I/0
Modules

Schneider Electric Reference

Reference in Software

XPSMF1DI1601

HiMatrix F1 DI 1601

XPSMF2D0O401 HiMatrix F2 DO 401
XPSMF2D0801 HiMatrix F2 DO 801
XPSMF2D0O1601 HiMatrix F2 DO 1601
XPSMF2D0O1602 HiMatrix F2 DO 1602

XPSMF3DI08801

HiMatrix F3 DIO 8/801

XPSMF3DIO16801

HiMatrix F3 DIO 16/801

XPSMF3DI1020802

HiMatrix F3 DIO 20/802

XPSMF3A108401

HiMatrix F3 AlO 8/401
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General Overview

Information on this Manual

Overview

General
Structure

You will find useful information in this manual to help you to learn the most important

functions of XPSMFWIN.

The manual is structured in such a way to help you to familiarize yourself with the

software with a minimal amount of effort.

The general structure of the manual is:

safety relevant information

use of manual

contents of manual

structure of programming environment

project management - working area

hardware management - working area

step-by-step project configuration for new users
step-by-step project configuration for advanced users
additional features for programming areas

33003788 09/2007
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How to Program Safety

At a Glance

Overview

What's in this
Chapter?

This chapter describes how to program safety.

This chapter contains the following topics:

Topic Page
Introduction 22
Requirements 23

33003788 09/2007
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How to Program Safety

Introduction

Overview

Programming
Safety

Systems comprised of electrical and/or electronic components have been used for
many years to perform safety functions in most application sectors. Computer-
based systems (generically referred to as programmable electronic systems (PESs)
are being used in all application sectors to perform non-safety functions and,
increasingly, to perform safety functions.

If computer system technology is to be effectively and safely exploited, it is essential
that those responsible for making decisions have sufficient guidance on the safety
aspects on which to make those decisions.

To understand the procedure of programming safety related systems entails
knowing the EN/IEC 61508 standard. Within this section a basic overview is outlined
from the EN/IEC 61508-3 standard. For more information regarding each process
please refer to EN/IEC 61508.

Any software forming a part of a safety-related system, or used to develop a safety-
related system is termed safety-related software.

Safety-related software includes:
operating systems

system software

software in communication networks
human-computer interface functions
support tools

firmware

application programs

Application programs include high level programs, low level programs and special
purpose programs in limited variability languages (see 3.2.7 of IEC 61508-4).

22
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How to Program Safety

Requirements

Overview

Software
Changes

Software Safety
Integrity

Configuration
ltems

The functional safety planning shall define the strategy for the software
procurement, development, integration, verification, validation and modification to
the extent required by the safety integrity level of the Electrical/Electronic/
Programmable Electronic (E/E/PE) safety-related system.

Software configuration management should regard the aspects described in the
following.

Software configuration management should apply administrative and technical
controls throughout the software safety lifecycle, in order to manage software
changes and thus ensure that the specified requirements for software safety
continue to be satisfied.

Software configuration management should guarantee that all necessary operations
have been carried out to demonstrate that the required software safety integrity has
been achieved.

Software configuration management should maintain accurately and with unique
identification all configuration items which are necessary to maintain the integrity of
the E/E/PE safety-related system.

Configuration items include at least the following:

e safety analysis and requirements

software specifications and design documents

software source code modules

test plans and results

pre-existing software components and packages which are to be incorporated

into E/E/PE safety-related system

e all tools and development environments which are used to create or test, or carry
out any action on, the software of the E/E/PE safety-related system

33003788 09/2007
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How to Program Safety

Change-Control
Procedures

Documentation

Master Copies

References

Software configuration management should apply change-control procedures to
prevent unauthorized modifications,

document modification requests,

analyse the impact of a proposed modification,

approve or reject the request,

document the details of, and the authorization for, all approved development,
to document the (partial) integration testing which justifies the baseline,
guarantee the composition of, and the building of, all software baselines
(including the rebuilding of earlier baselines).

Note: Management decision and authority is needed to guide and enforce the use
of administrative and technical controls.

Software configuration management should document the following information to
permit a subsequent audit:

configuration status

release status

the justification for and approval of all modifications

the details of the modification

Software configuration management should formally document the release of
safety-related software. Master copies of the software and all associated
documentation should be kept to permit maintenance and modification throughout
the operational lifetime of the release software.

Please refer to the EN/IEC 65108 for a detailed understanding ensuring that you use
the XPSMFWIN software package according to the Safety Management
procedures.

24
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Installation

What is installed from Safety Suite?

Overview

Safety Suite V1or V2 installs the following components on your PC:
o XPSMFWIN

e USB hardlock driver

e certified function blocks

e safety PLC user documentation

Along with the Safety Suite V1or V2 the following complete software package are

delivered:

e ASISWIN

o XPSMCWIN

e P.A.D. (protected area design)

33003788 09/2007
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Introduction to XPSMFWIN

At a Glance

Overview

What's in this
Chapter?

This chapter describes how to start the XPSMFWIN software and the overall layout
of XPSMFWIN programming environment.

This chapter contains the following topics:

Topic Page
Starting XPSMFWIN 28
General Layout of Programming Environment 29

33003788 09/2007
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Introduction to XPSMFWIN

Starting XPSMFWIN

Overview XPSMFWIN is a program with numerous functions, but the intuitive Windows style
user operation makes the software simple to use.

Start Program

Step

Action

Result

Insert USB hardlock onto PC

Select Start —» Program —
Schneider Electric —
Safety Suite.

safety suite opens

Select XPSMFWIN from the
Safety Suite list of programs

XPSMFWIN comprises two windows.
o Project Management for creating all user

programs and for archiving or restoring
projects.

Hardware Management for defining all
hardware-specific data.

Hardware Management is only opened
when a project is created new or opened.

Use project wizard to create a
new project or open an existing
project

28
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Introduction to XPSMFWIN

General Layout of Programming Environment

Overview

Project
Management

Hardware
Management

The programming environment is composed of 2 windows.
e Project Management
e Hardware Management

The Project Management window is used for:
creating resources

creating user programs

creating user function blocks

offline simulation

online testing

creating and managing user documentation
archiving and restoring projects

code generating

The Hardware Management window is used for:
viewing program size

assigning resources PLC types

assigning I/O modules to resources

defining hardware inputs and outputs

setting network parameters

assigning non-safety protocols e.g. Modbus
assigning signals

defining diagnostics

online control panel

defining user parameters (user administration)
downloading to hardware

Note: Within the programming environment please take note that short cuts e.g
Ctrl+a only work in lower case letters.

33003788 09/2007
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Introduction to XPSMFWIN

Presentation

work together.

% ELOP Il Factory Project Management
Project Object Edit Window Tool Help

NEEEIERBNE

BEEeREE

|PROJ IPOU ITYPE I

E14> Project template
E-N CFB

BN H_BAO1

s :iH BAOT ANALO

. —38 H_BAO1_BWS_PLS_01
' %8 H_BAO1_Dyn_lnt_01

! -3 H_BAO1_Emerg_Stop_
~38 H_BAO1_Enable_SW_
38 H_BAO1_ES_E4_01
E-aN StandardLibs

E-A4 Configuration

-8 I Resource
“3if Typelnstance

B StandardLibs

BE-N Data Type
BN IEC61131-3
~ [EC61131-3_(Ext)

Signals

The following diagram provides a main overview of the 2 windows and how they

E ELOP Il Factory Hardware Management

Project

Edit

Signals Online  Windows Help

Error-state viewer

DatefTime  /

Le|

Page name:

=

B -Fe Project template
B-A Configuration

= ™ [3]Resource

:——ﬁ Protocols
- Remote I/0
% Typelnstance
[T [0}XPSMF _40
= coMm
@ cpu
D2 [1DIO 12/12 DIO 12112
'-—@Z [2]DIO 12/12 DIO 12/12

@ Programming Terminals
—-MCP Configuration

08/11/2006 11:29:52.144, Info: ELOP Il Factory Hardware Version: 8.32.0
08/11/2006 11:29:52.254, Info: custom.dll, Version: 8.32.0 ELOP Il Factory English
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Project Management

At a Glance
Overview This chapter provides information on the Project Management.
What's in this This chapter contains the following sections:
Chapter? Section Topic Page
5.1 Introduction 33
5.2 Screen Layout of the Project Management 35
5.3 Objects in the Structure Window (Project Management) 45
5.4 Block Libraries (Project Management) 49
5.5 Function Block Diagram Editor 51
5.6 Function Diagrams 55
5.7 Drawing Field Properties 59
5.8 Creating Logic 65
5.9 Creating and Managing Documentation 77
5.10 Offline Simulation of Function Diagrams (OLS) 91
5.11 Online Test (Power Flow) 99
5.12 Creating a Resource 103
5.13 Creating a Personal Library 105
5.14 Assigning a Program to a Resource 109
5.15 Code Generator 111
5.16 Checksums 115
517 Archiving 117
5.18 Restoring 123

33003788 09/2007
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Project Management

5.1

Introduction

Project Management

Overview

Template Project

The Project Management is the organization center for working with XPSMFWIN.

The project folder is shown in first position in the structure window (see also diagram
Structure Window (Project Management), p. 40, left section).

You can

open or close a project (with the menu bar or the button on the toolbar),
archive a project (with the context menu) or

restore a project (with the Project menu).

create resources

create user programs

create user function blocks

simulate offline

test online (must be connected to safety PLC)

create and manage user documentation

generate code of a project

An open project is displayed in the structure window.

You can make numerous presets for design purposes with the help of the template
project, which can be opened from the menu bar (when all projects are closed).

33003788 09/2007
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Project Management

5.2 Screen Layout of the Project Management

At a Glance

Overview This section describes the screen layout of the Project Management.

What's in this This section contains the following topics:

Section? Topic Page
Screen Layout (Project Management) 36
Title Bar (Project Management) 37
Menu Bar (Project Management) 37
Toolbar (Project Management) 38
Status Bar (Project Management) 38
Error State Viewer (Project Management) 39
Structure Window (Project Management) 40
Context Menu for Objects (Project Management) 41
Working Area (Project Management) 42
Function Block Diagram (FBD) Editor (Project Management) 42
Online Help (Project Management) 43
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Screen Layout (Project Management)

Overview

Representation

After XPSMFWIN is started the screen layout appears as shown in the diagram
below.

The screen layout (project management) includes the following components

P99 9

@ ELOP Il Factory Project Manzgement
Project Objept Edit Window Tdol Help

9 9 o

E=EE IIEImI%lll

@] B [*[E

i8] [a]ae[ <] L]

|PROJ IPOU TYPE

Eror-state viewer

Date/Time _ +

Level

Text

Page name:

page no.:

ONOOGR~R,WON=

Title Bar
Structure Window
Menu Bar

Toolbar for Project Management

Working Area

Toolbar for the Function Block Diagram Editor (FBD Editor)

Error State Viewer

Status Bar with Coordinate Information of the Function Plan Editor
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Title Bar (Project Management)

Overview As well as the standard functions for minimizing, maximizing and closing the
window, the title bar also includes information on the project.

Representation

ELOP Il Factory Project Management: “F:\Training\Factory_Projects\Training_Project” - Library\2003 (- ](=](X]

1
2
3
4
5
6

Program (ELOP Il Factory)
Open Project

Open Function Block
Minimize

Maximize or Overlap
Close

Menu Bar (Project Management)

Overview The menu bar provides additional user options. Most XPSMFWIN functions are
available in the menu bar.

Representation Project menu (project management)

ELOP Il Factory Project Management

- Object Edit Window Tools Help

New
Open
Close

Project Wizard...

Sort Project Tree
Restore Project...

Open Template Project

Properties
Printer Settings...

1 F:\Training\Factory_Projects\Training_Project
Exit
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Toolbar (Project Management)

Overview

Representation

The toolbar is displayed below the menu bar and divided into the two sections
Project Management and Function Block Diagram Editor.

Toolbar for the project (project management)

Toolbar for the function block diagram editor (project management)
[ [®=[s] [Qf[<[R[< [x] [

Note: When the mouse pointer is positioned briefly over a button, a quick Info
(short help text) is displayed.

Status Bar (Project Management)

Overview

Representation

The status bar at the bottom of the window shows information and help texts on the

Project Management and the Function Block Diagram editor and also the current
pointer position.

Status bar

| | LEFO004: File 2003 saved Page name: | 2003 page no.:| A/Q Pos: |20/42%

38
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Error State Viewer (Project Management)

Overview The error state viewer is the central point for displaying error and status messages.
The occurrence of a new message is signalled by a flashing & icon in the
Windows task bar.
The meaning of program messages can be found within the online help from within
the Project Management window under Help Topics — List and References —
Program Messages — Occurence of Program Messages.
Representation
Error state viewer |
Date/Time Level Text A
3/24/03,8:15:16AM Information 2 PATH="F:\Training\ELOP-I|_Factory_Projects\Training_Project.L2P\Configuration.L2P\Resource02.L2R\p|
3/24/03,8:15:16AM Information 2 LDB="F:\Training\ELOP-II_Factory_Projects\Training_Project.L2P\Configuration.L2P \ Resource02.L2R\ publ
3/24/03,8:15:16AM Information 2 ERR="F:\Training\ELOP-I|_Factory_Projects\Training_Project.L2P\Configuration.L2P \ Resource02.L2R\ pubf
3/24/03,8:15:16AM Information 2 LANG=2
D:\Program Files\ELOP-II Factory\c3\cgc\gnu\bin>SET LC32_CG_MAIN=MBRT\hima\fa
D:\Program Files\ELOP-II Factory\c3\cgc\gnu\bin>SET LC32_CG_CCODE=CCODE\MBRT\hima\fa
3/24/03,8:15:16AM Information ===CRC Check of installation files ===
3/24/03,8:15:16AM Information ===CRC Check of vendor files ===
3/24/03,8:15:16AM Information ERROR=0 (0=0k)
3/24/03,8:15:16AM Error Errors in configuration,see Error state viewer of ELOP |l Factory Hardware Management.
3/24/03,8:15:16AM Error write program and signal info v
<] [ [»
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Structure Window (Project Management)

Overview The structure window shows the hierarchical structure of the project. You can select
one of three views with different degrees of detail.

Representation
1 2 3
T Y !
PROJ| POU [TYPE [SIG | PROJ POU |TYPE [sig | || PROV |POU TYPE [SIG |
& 4 Training Project 5 N Lbrary BN StandardLibs
- ) ) I 2003 £ N DataType
3 A Configuration . b _ FunctionBlock 52 KKS-BOOL
.- 1§ Resource01 .- - Program -8 KKS-INT
| I [Resource02 BN StandardLibs 5 KKSREAL
=3 m Library £} N [EC61131-3
.- - 2003 ' [ Bistable
. - -3BF FunctionBlock Co -3 ;?MA
= -8 Program o " SA
I§l StandardLibs : EK] Bitstr
- - signal.csv ©+ —IF AND
- _ signal.txt I NOT

1 Complete Project
2 Al POUs, Program Organization Unit (Libraries)
3 All Data Types
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Context Menu for Objects (Project Management)

Overview

Representation

Right-click on an object in the structure window to open the context menu associated
with that object. Select a command as usual by clicking with the left mouse button.

Context menu (project management)

Open

New

4

Object...

Ctrl+N

Show as Folder
Rescan F5
Match Data

Rebuild Signal List

Documents
Configuration

Print
Contents

Variable Import

Copy To...

Move To...

Delete Del
Rename F2

Archive...
Restore...

Help =1

Close

Plug-Ins

Properties

Library
Struct Folder
Link

33003788 09/2007

M



Project Management

Working Area (Project Management)

Overview In the working area (see Screen Layout (Project Management), p. 36) data objects
are edited using:

e function block diagram editor
e document editor

Function Block Diagram (FBD) Editor (Project Management)

Overview With the FBD editor you create the function diagrams in the Function Block Diagram
Language (FBD) or in the Sequential Function Chart Language (SFC).

Representation The FBD editor comprises the following panes:
@ @ ® ®
EQE CIE]
Counter, how many INPUTs Comparing the pum of INPUTs
have TRUE-Signal ith TRUE-Signfl with limit value 200
00.
BOOL - (Sensor_1 Control-Signal BOOL
BYTE Chan_Em_1 Discr-Signal BOOL
S SN v BOOL (Sensor2 5503
Sensor:z SUINT L >= || gﬁé %ﬁgirg_z Chan_Error BOOL
Sensor_ 3 —— >UINT BOOL (Chan_Err_3
N— TIME  [SP-Tol-Time RV-TokTime|  TIME
. |[sPToTie | 2
 Chan_Err 1 >BOOL
_E >BOOL >=1
 Chan_Err_3 >BOOL =
o
< <]
[d [ I [ T« 3
VAR VARINPUT | VAR.OUTPUT [ VAR EXTERNAL |  ACTION | 5
Name N Declaration Initial Value [ Longname Attribute Type Path
= Chan Err 1 [BYTE Errorcode of channel 1
0> Chan_Err 2 [BYTE Errorcode of channel 2
= Chan Err 3 [BYTE Errorcode of channel 3
I= SP-Tol-Time [ TIM Setpoint of Tolerance Time
(=i Sensor 1 {BOOL
0= Sensor 2 {BOOL
0= Sensor 3 [BOOL -

Drawing Field

Variable Declaration Editor
Overview Window
Interface Declaration Editor

A WON =
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Online Help (Project Management)

Overview

Representation

The online help contains detailed explanations for all functions in XPSMFWIN.

=180

Hide  Back Print Options

Search i =
e Programming Languages of [EC 61131-3
Type in the keyword to find: IEC 61131-3 provides textual and graphical programming languages for creating
application programs.
IEC 61131-3 )
Textual programming languages
10 IEC 61131-3 supports the following textual programming languages:
-

VO Settngs Instruction List (IL)

|E%11|1|§r1_3 IL is a line-oriented programming language. Each line contains one instruction.

EC 61131-3 Subsequently the sum of the instructions is processed sequentially.

IL Advantages of IL

Implementation Model M

Import  possibility of direct compilation into machine code

Page Dgta o no efficiency losses due to the abstract command constructions of the
Properties necessary compilers

In-/Output

Informaton Structured text (ST)

Inherit ST is already a higher programming language similar to PASCAL. not only
Inheritance machine-oriented commands are used but abstract commands may be

Initial Step combined to different command sequences.

Initial Val

" ;Ia,uageu N Advantages of ST

Display
]
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5.3 Objects in the Structure Window (Project
Management)

At a Glance

Overview This section describes the objects in the project management structure window.

What's in this This section contains the following topics:

Section? -
Topic Page
Structure Window, General 46
Structure Window, Symbols (Project Management) 47
Library (Project Management) 48
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Structure Window, General

Overview

Presentation

All objects in a project are displayed in their hierarchical structure and managed in
the structure window.

After creating a new project the Project Management window automatically is
displayed containing the base template for starting programming.

@ ELOP Il Factory Project Management
Project Object Edit Window Tool Help

NEE IIEIDJI%I
TYPE

PROJ_[POU

LE
]

HEEIREEE

B4 Project template

B4 Configuration
' B Resource

 “ZF Typelnstance

BN StandardLibs
E-N Data Type
BN |IEC61131-3

N IEC61131-3_(Ext)

é ©EE

],

Error-state viewer

Date/Time - Level Text

< | D

ﬁ page no.: [— Pos: ,—

Page name:

Project Name

Certified Function Block Library

Configuration with a Resource

Logical Library Containing All IEC 61131-3 Certified Functions

A WON =
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Structure Window, Symbols (Project Management)

Overview

The project @’ is the highest-order object.

All other objects are created subordinate to a project.

Note: Only one project can be open at the same time in XPSMFWIN.

Symbols Symbols used in the structure window of the Project Management window

Symbol

Description

Project
Highest order object, all other objects are created within the project. Only one
project can be opened at any time.

Configuration
Groups the safety PLCs into logical units, enabling communication connections
to be established.

Resource
A target system which executes a controller task, this is created within a
configuration.

Program Instance
Refers to an existing program type in a library. The program is executed in this
resource.

Type Instance
Contains no link to the program type but can contain logic.

Library

Contains functions, function blocks and programs.

Also known as Program Organization Units (POU) in compliance to
IEC 61131-3.

Program Type
Contains all the functions of an application. A program type can be assigned to
multiple controllers. Each controller executes a program instance of the program

type.

Function Block Type

Contains the subfunctions of an application similar to a subroutine. It can be
used to structure the program to correspond to the system layout and can store
values temporarily.

33003788 09/2007
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Library (Project Management)

Overview

CFB Library

Program Type

Function Block
Type

Function

The library N contains functions, function blocks and programs.

They are also referred to as program organization units (POU) in compliance with
IEC 61131-3. XPSMFWIN contains standard libraries with prefabricated functions.

You can use these functions to create your own more complex functions, function
blocks and programs (POU).

The CFB library N contains 14 Certified Function Blocks for various safety
functions. These function blocks can be used alone or with other CFBs and logic
such as AND, OR etc.

A program type aﬂ contains all functions of an application.
One program type can be assigned to multiple controllers for execution.

Every controller is then executing a program instance of the program type declared
in the library.

The function block type contains subfunctions of an application, comparable to
a subroutine.

The function block type can also be used to structure the program to correspond to
the system layout.

The function block type can save values temporarily in local variables. The output
value depends on the input values and the temporarily stored values (typical
example: flip-flop, timer).

The function block type can also be used to access external variables (global
variables of a program).

The function contains basic functions of an application.

In contrast to the function block type, a function cannot save states. The output value
depends exclusively on the input values (typical example: AND, OR).

48
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54

Block Libraries (Project Management)

Structure of the Block Libraries (Project Management)

Overview

Representation

A project can consist of any number of personal libraries with numerous building
blocks.

Personal libraries can be created in a project, a configuration, a resource or another
library.This allows you to structure the libraries to match the system.

The basic functions of IEC 61131-3 are gathered in the library StandardLibs, which
is automatically linked when a new project is created.

Libraries in the structure window

PROJ‘POU |TYPE |SIG |

Ry ooiceions oot |
- Appl-Lib
: H-N Annunc
: [H-N Comm-Mon
. E-N Convert
" BN Math-Ext
+ B-N Seq-Mode
’ ' - - Flashing-Frequ
+ - -3Bf Oper-Mode
L - -JBf Seq-Mode
' - -Jg Step-MM
' 3B ValveBlock-SC
. [-N Sequence
" BN Voting
B ‘ Configuration
[;fmﬂ StandardLibs
—W Data Type
E_m IEC61131-3
[H-N Bistable
- Bitstr
[ N Compare
H-N Convert
[H-N Counter
BH-N Edge
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5.5 Function Block Diagram Editor

At a Glance

Overview This section describes the Function Block Diagram Editor.

What's in this This section contains the following topics:

Section? -
Topic Page
General 52
Maximizing the Working Area 53
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General

Overview

Representation

The Function Block Diagram editor is started automatically when a program
organization unit (function, function block or program) is opened.

The following panes are displayed in a window within the working area of the

Project Management:

drawing field

variable declaration editor

overview window

interface declaration editor

The FBD editor comprises the following panes:

7 2003 (unchanged)

Sensor_1

Sensor_2
Sensor_3

1 >BOOL
>BOOL
>BOOL

VAR_INPUT

BOOL
BYTE
BOOL
BYTE
BYTE
BOOL
TIME

2003

Sensor_1
Chan_Em_1
Sensor_2
Chan_Em_2
Sensor_3
Chan_Err_3

SP-Tol-Time

Control-Signal
Discr-Signal

Chan_Error

RV-Tol-Time|

[ VAR_OUTPUT

] VAR EXTERNAL |

ACTION

(12,7)

BOOL
BOOL

BOOL

TIME

Name -

SP-Tol-Time | TIM|

Declaration

Initial Value

Err 1]BY

Longname

Attribute

Errorcode of channel 1

Err 2 |BY

Errorcode of channel 2

1> Chan Err 3 [BY

Errorcode of channel 3

Setpoint of Tolerance Time

Sensor_1 [BOOL

Sensor 2 [BOOL

Sensor 3 [BOOL

A OON =

Drawing Field

Variable Declaration Editor

Overview Window

Interface Declaration Editor

Extra functions are provided for switching between the maximized working area and
the general overview.

52
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Maximizing the Working Area

Overview The structure window (see Structure Window, General, p. 46) can be shown or
hidden with the following button in the left side of the toolbar:

The same applies for the Error State Viewer and the following button:

This allows the working area for the Function Block Diagram editor to be enlarged
or reduced.

The active window can be maximized by clicking the button.

Click the button again to restore the areas of the Function Block Diagram editor to
their original size.
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5.6

Function Diagrams

At a Glance

Overview

What's in this
Section?

This section describes the Function Diagrams.

This section contains the following topics:

Topic Page
Function Diagrams with Centered Starting Point 56
Zoom 57

33003788 09/2007
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Function Diagrams with Centered Starting Point

Overview

Position of a
Page

Active Pages

Representation

The XPSMFWIN concept eliminates the need to subsequently insert individual
pages later, because a plan of any size required is created.

The position of a page is specified by coordinates. Columns are identified by capital
letters and rows by numbers.

By default the first page has the coordinate A/0. As soon as an element is added to
this page it becomes active.

Active pages are highlighted. When an element is placed on an adjacent page, this
page also becomes active and is also highlighted. In this way, the function diagram
can be extended in any desired direction.

Page numbering in the function diagram

Note: If you need to insert a page between existing pages, you can move a page.
To do this right-click and select Plug-Ins — Move page in the context menu of the
page.This function should only be used during the development of a project, but
not with a user program that is already in use. The execution priorities may change
when pages are inserted.

56
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Overview The overview window shows the general view of the function plan. You can navigate
Window between pages by clicking on one of the pages in the overview.
Overview window
l« N
Note: The Page list function is in the page context menu in the Plug-Ins menu.
You can also use this function to go to specific pages.
Zoom
Overview

You can use the @. @. buttons in the toolbar to enlarge or reduce the
display in the drawing field and in the overview window.
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5.7 Drawing Field Properties

At a Glance

Overview This section describes the drawing field properties.

What's in this This section contains the following topics:

Section? -
Topic Page
Drawing Field Properties 60
Specifying the Interface Declaration (Graphic View) 61

33003788 09/2007
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Drawing Field Properties

Overview

Settings

To edit the drawing field properties right-click in the working area and select
Properties from the context menu.

Within the drawing field properties you can change the settings of the following:
grid

page dimension

color of drawing field and objects
comment field position
connector type

value field

page naming and numbering
page changes

SFC step intervals

other general values

60
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Specifying the Interface Declaration (Graphic View)

Step 1: Context
Menu of the
Function Block
(POUL)

Specify the properties of the function block in the Interface Declaration Window

Step

Action

1

Right-click on the function block and select Properties in the context menu.

FunctionBlock

BOOL —o|Variable1
BOOL —|Variable2

Size

Alternate I/O-names

Create Comment Field
Create Attribute Input Field

Scroll to Center Ctrli+T
Zoom 100% »
Refresh

Help

\J
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Step 2: Enter a
POU Identifier

Entering the POU Text

Step

Action

1

Enter a name for the function block in the POU text field. The POU text should
be identical to the name of the function block in the library. If necessary, the font
can also be changed by clicking the Edit font... button.
Result: The input name appears in the centre of the function block (see diagram

step 4).

: POU Interface Settings

Graphic ]Instance namg Representatiod  Attributes |

— Graphic
O  Bitmap
©  Drawing Exchange Format (DXF)
@ None

File:|

| Browse...

— Bitmap/DXF

Size: 100 = % of POU-size

¥ Adjust

— DXF

[~ Save with POU

— POU text
[ FB-Text | Editfont...
OK Cancel | Apply Default | Help |
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Step 3: Specify
an Instance
Name

Entering and formatting the instance name

Step

Action

1

Select the Instance name tab.

Enter a name in the Instance name field and select the Display field.

: POU Interface Settings
Graphic  Instance nam¢ Representation  Attributes |
— Instance name
| | Editfont... |
[v' Display
— Alignment
Horizontal Vertical
@ Left @ Top outside
O Centered © Top inside
O Right © Centered
O Free © Bottom inside
© Bottom outside
O Free
oK | Cancel | Apply | Default | Help |

Set the Font and the Alignment if necessary. By default the instance name is
shown at the top left of the block (see diagram step 4).

Note: The POU text describes the logic in the function block, e.g. 2 out of 3. The
text remains identical for all instances of the function block. The instance name
entered is a default, but can be changed and should define the function of this
POU in the project, e.g. 2 out of 3 Temperature Monitoring Point 15. If the name
is not changed, a count index is appended to ensure that the name remains
unique.
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Step 4: Setting
the Function
Block Size

Setting the POU size

Step

Action

1

Place the mouse pointer on the bottom right corner of the POU. When a small
black double-ended arrow appears, press and hold the left mouse button and

change the size of the function block as desired.

name of instance

BOOL  —|Variable1

BOOL  —'ovariable2 B 1eXt

64
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5.8 Creating Logic

At a Glance

Overview This section describes creating logic in the function diagram with basic functions.

What's in this This section contains the following topics:

ion?

Section? Topic Page
The Difference Between Signals and Variables 66
Types of Variables 67
Creating a Variable 68
Drag-And-Drop of Variables 70
Drag-And-Drop of Function Blocks 71
Connecting Elements 74
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The Difference Between Signals and Variables

Signals Signals are used to connect to the 1/0 of the hardware device and then to the
program logic.
Signals are used for data exchange between the individual components of a
resource (e.g. user program, I/O channels).

A variable which needs to be used in another area of a program such as
communication via Modbus or a physical 10 connection must be defined within the
signal editor in the Hardware Management.

The signals are listed in the VAR_EXTERNAL tab, when transferred over to the
project management screen.

Variables A variable is a placeholder for a value within the program logic.

Therefore the name of the variable assigns a specific address in the memory where
the value is stored and accessed.

Any variable requiring monitoring should be assigned as a signal.

Internal/External

Interface . : : :
Note: Signals are used when a variable requires connection to the external

environment (hardware 1/O, Modbus/Profibus transfer etc.).
Variables should be used when no external interface is required.

Example

Requirement Signal/Variable

A reset push button requires I/O connection | A signal is used.

A counter requires internal time input. A variable is used.
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Types of Variables

The 5 types of variables are used in the following ways.

Type of Variable

Use

VAR
standard internal variable

A standard internal variable is used within either a
function block or program type.
It can be used as an internal input or output.

VAR_INPUT
input variable

An input variable is used within a function block.
Itis used as an input channel in a function block from a
higher POU.

VAR_OUTPUT
output variable

An output variable is used within a function block.
Itis used as an output channel in a function block to a
higher POU.

VAR_GLOBAL
global variable

A global variable has the same name as another variable
and can be used repetitively.

VAR_EXTERNAL
external variable

An external variable is used to store signals when
transferred from the hardware management
Signal Editor.
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Creating a Variable

Procedure Creating a variable using the variable declaration editor.
Step Action
1 To create a variable double-click on the Typelnstance in the default Resource folder.

ELOP Il Factory Project Management
Project Object Edit Window Tool Help

LB

NEEEERSRNE

e _BAUT |
E+4 Configuration

' &k Resource

. “ZF Typelnstance
BlgN StandardLibs

E-N Data Type

B N |IEC61131-3

N IEC61131-3_(Ext)

Error-state

EEEREEE L]
PROJ [POU_[TYPE |
E14> Project template
EgR CFB

Date/Time

viewer

G

Level

Text

Page name:

[

page no.: Pos:

Result:The Function Block Diagram Editor will open. The bottom pane from the Function Block
Diagram Editor contains the Variable Declaration Editor.

In the Variable Declaration Editor click on the tab with the desired variable type.
For example select VAR_INPUT as shown in the diagram below.

VAR VAR_INPUT
Name 7 Declarafion

VAR_OUTPUT

| VAR_EXTERNAL

ACTION

Initial Value

Longname

Aftribute

68
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Step Action
3 Open the Variable Declaration dialog by double-clicking the next empty field in the Name column.
Result:
Variable Declaration : NewProgramType
—~ VAR_INPUT
—— Declaration (direct input) — Declaration (dialog driven)—
Name:
[Var1 | Derivation types
Dedlaration: _ Direct | _Subrange |
[BOOL ~|
Initial value: Array | |Enumeratioh
—— Position —Techn. unit/scalling———
@ Position: Techn. unit
_ [ Inverted v
@ 0 .
& POy u alternate I/O-identifier mivele i elus
@ internally represented as
Long name: Attributes— Comment:
| | " BYREF
Physical address: [~ CONST
[~ RETAIN
Add | Update | Delete |  Undo | Close | Help |
4 The Variable Declaration dialog allows you to name the variable, to select the type, to provide an initial
value and various other attributes.
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Drag-And-Drop of Variables

Overview

Representation

Variables are created in the variable declaration editor. There is a distinction
between

(local) variables,
input variables,

output variables and
external variables or

at program level global variables.

Click on a variable in the variable declaration editor and drag it to the desired

position in the drawing field. A value field with the variable name is created. In the
variable declaration editor an icon in front of the variable shows the type of use in
the drawing field.

Drag-and-drop of variables into the drawing field

Kl

[y
Vaiablet &

VAR VAR_INPUT

VAR_O

Name - Declaration

Initial Vg

= Variable1 | BOOL

[

= Variable2 O0L

L

i Variable3 O0L

Note: You can also import variables from an external data source. See the Online
Help for more information or see section "Additional features for programming
areas" of this manual.
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Drag-And-Drop of Function Blocks

Overview

Drag a Function
Block to Drawing
Field

To use a function block select it from a library in the structure window and drag it to
the desired position in the drawing field.

Drag-and-drop logic elements from the libraries to the drawing field

Step

Action

1

Open the library StandardLibs in the structure window by clicking on the + icon.

2

Open the library IEC61131-3 from the StandardLibs and then Bitstr.

Click on AND, press and hold the left mouse button and drag the function block
from the structure window into the drawing field.
A preview of the object is displayed while dragging.

After releasing the mouse button the block is placed at the mouse pointer
position.

|PROJ |POU |TYPE |sie |
B4 Training_Project
BN StandardLibs

| BN Data Type
. B YIEC61131-3

ﬂ

Note: The procedure for inserting functions blocks from libraries by drag-and-
drop is also valid for user libraries.
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Edit Page Data

Because placing the AND function block is the first change to the contents of this
page (see also Function Diagrams with Centered Starting Point, p. 56), the Edit
Page Data dialog window opens automatically.

Enter a descriptive name for the page in the Long name field.

Edit Page Data

— Page data

Pageno. A,0 Short name: |Name |

Long name: |function of the page |

created by (logon-ID): vsnetz Date: 03/06/03

tested by: Date:

— Labeling systems

uLs: | |

PPLS: | |

[v' inherit labeling systems from page options

Page-ID: | | M Inherit
OK Help

Note: If required, disable automatic numbering of the Short name under Page
data in the properties of the drawing field and assign your own short name.
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Extend the Logic
with Additional
Function Blocks

Step Action
1 Copy additional function blocks from the libraries into the drawing field as
described in Drag a Function Block to Drawing Field, p. 71.
2 Duplicate identical function blocks by pressing and holding the CTRL key and

dragging an existing function block to a different position in the drawing field with
the mouse. Release the mouse button first or the block will only be moved

TP

Note: If function blocks are placed on top of each other during inserting or
copying, the action is aborted with an acoustic warning. If the mouse pointer is
at a prohibited position a no parking icon is displayed
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Connecting Elements

Overview

Connecting

The elements placed in the drawing field can be connected by lines between their
nodes.

The type of the line connection is determined by the type of the source node.
The two nodes must be of the same data type (e.g. BOOL, BYTE, INT).

To create a connection, click on an output node and connect it to an input node by
drawing a connecting line with the left mouse button held down.

You can also create nodes by connecting an existing line with another input or
output.

Note: XPSMFWIN automatically routes connecting lines, but they can be changed
manually with the mouse if required. To do this, press and hold the SHIFT key and
the left mouse button simultaneously. Drag the connecting line to the new position.
Release the mouse button and then the SHIFT key.
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Draw a Line Draw connecting lines between the variables (value fields) and function blocks.
Step Action
1 Place the mouse pointer on the connection point of a variable (= output).

Press and hold the left mouse button and draw a line to the right.

Draw the line to the input of another function block and release the mouse button.
The result is a straight connecting line between the two connecting points.

Variable1 J% @

Variable1 D—f% @

Variable1 D—l@z

Variable1 G——Jgh

S

Note: The color of the line depends on the data type (BOOL, Integer, Real
etc.).

If the line is drawn too far into the function block or if the data type of the input
does not match the data type of variable, a no parking icon is displayed.
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5.9 Creating and Managing Documentation

At a Glance

Overview This section describes creating and managing documentation for the software
plans.

What's in this This section contains the following topics:

ion?

Section? Topic Page
General 78
Templates for Printing Documents 79
Software Documentation 81
Hardware Documentation 88
Print Resource Documentation 89
Print Hardware Management Documentation 90
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General

Overview XPSMFWIN provides document management for the software plans with a revision
service in the Project Management.

Modified Pages In addition to a complete printout with extensive revision service, document

Only management also detects revisions of individual pages of the documents, allowing

you to view the modified pages only.

Representation Documentation management

. Documents: “Documents* =|0a] X]
BODBEER [EE i |2
Title Page-ID Start-No. [ Page-No. [ Curr.Rev. Status Rev.-History |
B Cover sheet 1 +1.1 * 1.1
[¥y Contents
Contents 1 2 +1.1 * 1.1
'@ Training_Project
Configuration
Resource01
Resource02
Eiid Program
= Cross-reference glob...
Page 1 3 1.1 1.1
'O Library
2003
Interface declaration
7] Page 1 4 1.1 1.1
] Variable list
Page 1 5 11 1.1
Logic
[ 0 6 1.1 1.1
FunctionBlock
i3 Interface declaration
B Page 1 7 1.1 11
=) Variable list
Page 1 8 11 1.1
% Program
Variable list
Page 1 9 14 1.1
Logic
Fi 0 10 11 11
Kl [

78 33003788 09/2007



Project Management

Templates for Printing Documents

DXF forms are used as print templates when printing documents. XPSMFWIN

includes a standard set of forms for printing all objects.

Overview

DXF form for the cover sheet

Representation

MS L1 J0!
abed

0209

S3]euIPI00d
L' A3J UOISIN

Ssjuswinoop
Jo8ys 1900

pade[dal |

paoe[del | PoISeq 71 SNIe}s

SWEU | ojep [UoisiAa)

PREIE)

3y 109loud BWeu_| BER

apew

1 40713 Sleu sJswosng SWeu | 3)ep

oo

T / Jowwise]
ufis poys / sweu

£0'€0'5¢
ajep

Ll
aje)s Aanjap = 77

JesuiBus-0sfoid

¢ Jasnpug
g Jasnpug
| Josnpug
Buoj ¢ api 108l01d

Buoj z api 109l01d
Buoj | api 108l01d

Buo| z Jsno "ou JapIQ
Buoj | Jsno "ou JapIQ

Buo| z 1owojsn)

ainjeubis / ubis Joys / aweu

ajep

uoisinal / snjejs

Buoj | sowoysn)

1JoauiBus-108foid

.1esnpu3

:aph 108loid

0N J8pI0

Jawoisn)

"0c09

uoneuswnoop 198foud || 40713

J93ys I8A0)
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Object You can change the default entries for the print templates and also individual fields
Properties in the DXF forms in the object properties.
Project definitions for printout
L] =0l %]
Signal-XRef ] Signallist ] SIG
Print-Def. | Print-Forms 1 More | Print-Order| GV-XRef | contents
Print-definitions for print-forms
Name [ Key [ Value [ =
Job number (10 C) D1 6020... ||
Customer 1 (33C) D2 Customer 1 long
Customer 2 (33C) D3 Customer 2 long —
Order number customer 1.~ ORDNOCUST Order no.cust. 1 long
Order number customer 2... D5 Order no.cust. 2 long
Project title 1 (33C) D6 Project title 1 long
Project title 2 (33C) D7 Project title 2 long
Project title 3 (33C) D8 Project title 3 long
Enduser 1 (33C) D9 Enduser 1
Enduser 2 (33C) D10 Enduser 2
Enduser 3 (33C) D11 Enduser 3
Project engineer (33C) D12 Project engineer
Status/Revision 1 (21C) D13 LZ = delivery state
Revision date 1 (8C) D14 date
Revision name 1 (29C) D15 name/short sign/
Status/Revision 2 (21C) D16 11
Revision date 2 (8C) D17 24.03.03
Revision name 2 (29C) D18 Laemmer/ML |
Status/Revision 3 (21C) D19 (I
Insert | Remove | Edit | [~ Inherit
OK | Cancel | Apply | Help
Note: The hardware documentation must be printed out in the Hardware
Management (see Hardware Documentation, p. 88).
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Software Documentation

Overview A printout of the function logic can be initialized and organized in a documentation
object in the Project Management.

All POUs (modules) are printed out with the documentation object.
The hardware is documented separately in the Hardware Management.

Step 1: New Create a new documentation object
Documentation
. t Acti
Object Step ction
1 Right-click on the project name.
2 In the context menu select New — Documents.

Creating a documentation object.

@ ELOP Il Factory Project Management:

Project Object Edit Window Tool Help

D=L [=[EmEa =

[PRO | POU [ TYPE | SIG |

E-Q Training_Project
El-d Configuration  Open
Lo b | Resourc
- Resourc Object... Ctrl+N
N Library Rescan F5 Configuration
-3\ StandardLib  Match Data Library
i KI_BI signal.csv Rebuild Signal List Struct Folder
-~ -[&=] signal.txt : Link
= @ Selection01. Print
- s Selection02 Table of Contents ‘
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Step 2: Change
the Name

Change the name of the new documentation

Step

Action

1

Click twice slowly on the name with the left mouse button. Change the name in
the input field.
Renaming document object

El'@ Training_Project
-A configuration
- Library
- StandardLibs

@ signal.csv

-E] signal.txt

[ Selection01 fdi

[ Selection02 fdi

B New Documens
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Step 3: Insert

Insert all data of your project into the documentation

Data of Project

Step Action
1 Open the documentation by double-clicking it.
2 Add the signal list from the Hardware Management.
Add signal list to the documentation
- Documents: “Documents”
3] ] EEEE|ECE
Title 7\ [ Page-|D Start-No. | Page-No.
B Coversheet | Insert“Signal List" |
[A_Contents
Change name of the signal list
: Properties: “Signal List* O]
Title: | Signal List
Start page: [0 [V Consecutive
Current revision: | [7] Modified
OK %\ Cancel | Help
3

Add the signal cross reference list from the Hardware Management.
Add signal cross reference list to the documentation.

- Documents: “Documents”
EFECEER] FH @E (EEE
Title ) [Page- - e-No.
B Cover sheet | Insert “Signal Cross-Reference List *

Contents
Signal List

Change name of the signal cross reference list.

. Properties: “Signal Cross-Reference List“ I [=]

Title: | Signal Cross-Reference List
Start page: [0

[V Consecutive
[ Modified

OK %\ Cancel | Help

Current revision: |
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Step Action
4 Click on the project, hold down the mouse button and drag the project into the documentation.
Result: Now the documentation shows all elements that are contained in your project.
Adding project to documentation.
PRO | POU | TYPE | . Documents: “Documents* -|Of x|
(=1 Training_Project = - ==
=4 cont QIDIBERR EE b s
bt E‘ Resaurce01 |LTitle Page-ID Start-No. Page-No.
! @ Cover sheet
) Resour B Contents

-~ Library ® Signal List
5N StandardLibs [Ngignal Cross-Reference List
; Selection01.fdi 0D ﬁaining_Project
.- -fg Selection02.fdi |/@  Configuration
o @ Mappe1.csv 0 Resource01
. ' O  Resource02
- - New Documents i Program
-B D Library

Note: You can also add single objects from your project to the documentation.
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Step 4: Update Update the table of contents
the Contents

Step Action
1
Click on the Update contents button .
Updating contents
.| Documents: “Documents* O] x|
[BENDEBER] [EFE e (@
[ Title "age-ID [Start-No. [Page-No.[ Curr.Rev.| Status [ Rev.-History [a
B Cover sheet Update contents | 1 new * T
[ Contents
Contents 1 2 new *
Signal List new
Page 1 3 new *
Signal Cross-Reference List new
Page 1 4 new N
Page 2 5 new *
[ Training_Project
[ Configuration
() Resource01
@  Resource02
I3 Program
B Cross-reference glob...
Page 1 6 new *
5] Library
2003
B Interface declaration
B Page 1 7 new *
B Variable List
Page 1 8 new *
After updating the contents the pages are listed with their pagination.
The sections in the documentation object correspond to the project folder and the library folders with the
indents reflecting the hierarchy in the structure window.
Note: You can change the order of the elements, or delete individual elements. Don't forget to update
the table of contents.
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Step 5: Create Create a new revision status
New Revision
Step Action
1
R
Click on the Create revision button .
. Documents: “Documents* =100 X
EECHER FE D S
| Title Paga)D [Start-No. [Page-No.| Curr.Rev.] Status [ Rev.-History A
B Cover sheet m 1 new *
[ Contents
Contents 1 2 new «
Signal List new
Page 1 3 new *
LBh Qianal Crace-Refarance | ict new
2 Enter a value for the revision status and click on the button Create.

Enter revision name (version)

Date: |21/08/2003 11:15:41 AM
Revision name: [1.1]
Comment: |

[~ Put modified objects into archive
[V Store revision

 Create New Revision: “Documents” !E

Progress:

Creat% Cancel Help
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Step 6: Print the
Documentation

Step

Action

1

Start the print job for individual, all or modified pages from the context menu or with the buttons in the
toolbar.
Printing with the context menu

. Documents: “Documents® 1Al x|
BEDEER] FE mE (&=

Title Page-ID [Start-No. |[Page-No.| Curr.Rev.| Status | Rev.-History A
B Cover sheet 1 1.1 * 1.1 ]
[ Contents
Signal List Print 1.1
Page 1 3 1.1 * 1.1
Signal Cross-Reference List % 1.1

. rint modifie
EZSZ; Update Tab_le_ of Contents g 11 : 11

=2 - Create Revision : :

[ Training_Project
™ Confiauration Pickun

Starting print

PP

& &S

Start-No. Pag
1 Print All

2 Print Modified
3 Print Selected Pages
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Hardware Documentation

Overview The hardware documentation can be printed complete or only single elements can

be printed.

Step 1: Print A list of signals with their types of use is essential to allow easy tracking of the

Cross Reference  signals.

List Step Action

1 In the Signals menu click on Print Cross References.
Printing cross references

iZ2] ELOP Il Factory Hardware Management
Project Edit | Signals Online Windows Help

B %8 Trainl  Editor

Export Signal List
Import Signal List

Print Signal List
Print Cross References

Delete Cross References of'Logic

Print Signal List in the Signals menu.

Note: You can also print the signal list without cross references by selecting

88
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Print Resource Documentation

Overview
Note: The resource documentation contains all hardware-relevant data, including
I/O connections, Peer-to-Peer signals and other communication signals.
Step 1: Print Print resource documentation
Resource
. Ste Action
Documentation P
1 Go to the Hardware Management.
2 Select Print... in the context menu of a Resource.

Printing the resource documentation

] ELOP I Fastory Hardware Management R

Pr.oject Edit Signals Online Windows Help

E}-?E Training_Project
[7}]‘ Configuration

- Resource01

E"E‘ Resource02 Pee.r-to Peer Editor
@ & HiMatrix F3s|_Online 4
t--qIF Program New 4

E «--[_7] Protocols Copy
[H- X HiMatrix F3DIO20| ©a5€
ﬂ Resource_without| Delete

--@ Programming Termina

About Configuration

_E§ HH-Network

I

Note: You can start the print job for the hardware documentation for the
resources altogether (see Print Hardware Management Documentation, p. 90).
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Print Hardware Management Documentation

Step 1: Print

Documentation
Step

Action

In the Hardware Management click on Project.
Select

Print All... to print the complete documentation,

Print... to print previously highlighted elements,

Print Preview to preview the documentation of a previously highlighted
object,

Print Preview All for documentation of the complete project.

Print P2P-Connection to print all Peer-to-Peer connections.

E ELOP Il Factory Hardware Management

Project Edit Signals Online Windows Help

Print Preview All

Print Preview

Print... b5

Print P2P-Connection...
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5.10 Offline Simulation of Function Diagrams (OLS)

At a Glance

Overview This section describes the Offline Simulation of Function Diagrams.

What's in this This section contains the following topics:

ion?

Section? Topic Page
Check Function Diagrams Without a PLC Connected 92
Offline Simulation of a Program 93
Offline Simulation of a User-Defined Function Block 97
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Check Function Diagrams Without a PLC Connected

Overview

Representation

You can use the offline simulation to check the created function diagrams on the PC
for logical correctness without having to use a programmable logic controller (PLC).

The function plans are translated by XPSMFWIN and processed by the PC.
The offline simulation can only be executed on program instances within a resource.
The offline simulation displays an animated view of the function diagram.

You can use online test fields (OLT fields) to display individual values at any position
in the function plan. Additionally, the lines for boolean values are shown in color.

Offline simulation of a function diagram

PROJPOUITYPE|SIG|OLS|  [F=E¢ W
TP 1T ] A
Resource02 Sensor_1 ——¢4~
Name ate

&
> =1
A Resource02 [Running |
I Program__[Running Sensor 2 & ’
&

Sensor_3

3

|_ ]

IN
» Pl
EHE Program: Library\Program —
3B 20031: Library\2003
Chan_ Em_1 —— >BOOL ——
Chan_Er_2 —— >BOOL > =1
Chan_Er_3 —— >BOOL —— =
i
< D
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Offline Simulation of a Program

Overview The behavior of a function block or of a program is tested in the offline simulation
without using the PLC (hardware). This allows programming errors to be detected
and corrected before commissioning.

Configuration The configuration contains the resource in which the program that is to be tested is
instanced.
Step 1:
Activating the
. t Acti
Offline Step ction
Simulation 1 Open the context menu by clicking the right mouse button on the Resouce which
contains the users’ program to be tested.
2 Select OFF-LINE Simulation.

PROJ |POU [TYPE |siG |
[E1¢ training_project
[=] " Library
vt FunctionBlock
. B Program
[ StandardLibs
=1 4 Configuration
. Open
%l Resource01]
= OFF-LINE-Simulation K
E Prograr Code Generation
New »

v Show as Folder
Racran ER

Note: An additional tab OLS (Offline Simulation) opens in the structure window.
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Step 2: Open the
Offline

. . Ste Action
Simulation P
1 Open the program by double-clicking on the program in the structure window
(lower left pane).
[PrOJ POU| TYPE SIG [OLS] R -IB
ADRME zla X T
[Resource01 Sensor T
Name [State I
"&ResourceO’ Running Sensor_2
& Program  Running
Sensor_3
D q
T#15s
16400\ e 11— >BoOL ———|
16#00— Chan_Er_2 —— >BOOL > =1
p———, /Chan_Err_ﬁ— >BOOL s
&g [iProgram: LibrarviProgrg 16#00
& 2003: Library\200:
Note: You can open multiple function blocks simultaneously and trace the
signals between the function blocks. The function blocks can also be opened
directly in the logic in the drawing field.
Step 3: Starting
the Offline
. . Ste Action
Simulation P
1 Click on the Cold boot button.
PROJ | POU | TYPE |sIG |OLS |
NS oA
[Reso[€old boof \
[State I
A\ Resource01 Stopped
I Program Stopped
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Step 4: Change
the State of the
Signals

a) Change signal state with an online test field (OLT field)

Step Action
1 Left click on a variable/signal and hold down the mouse button.
2 Drag the mouse from the variable/signal and release the mouse button at a free

position on the screen. A OLT field is displayed.

Position the OLT field by clicking with the mouse.

Change the signal state by double-clicking in the OLT field.
Creating an OLT field

1 SENSOR3 E %-'—

SENSOR3 E

N

SENSOR3 _E

Note: After adding OLT fields the prompt Save changes? appears when closing
the function block.

Clicking Yes saves the OLT fields with the project. Clicking No deletes the
created OLT fields.

OLT fields can be created when creating the program via the context menu of
the element.
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Step 5: Close the
Offline
Simulation

b) Change signal state directly in the value field:

Step

Action

1

Place the mouse pointer on the value field whose value you want to change.

Press and hold the ALT key. The variable state is displayed.

AN

Change the variable state by clicking with the mouse on the value field.

Release the ALT key. The variable name is shown again.
Switching value field display with the ALT key

Note: You can only change values that are not written by the logic.

Step

Action

Click on Close OLS in the toolbar.
PROJ | POU | TYPE | SIG |OLS | T

[ 2 >

[Resource01

Name [State [ '_éfose OLSjs

96

33003788 09/2007




Project Management

Offline Simulation of a User-Defined Function Block

Step 1: Block

Without Wiring Step Action
1 Drag the function block that is to be tested into the program.
2 Save the program

2003
Sensor_1 Control-Signal
Chan_Err_1 Discr-Signal
Sensor_2
Chan_Err_2 2003 Chan_Error
Sensor_3
Chan_Err_3 —

 SP-Tol-Time T#10s RV-Tol-Time

Note: If necessary, wire the required feedbacks (e.g. for group signals) to allow
the block to be tested with the feedback function.
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Step 2: Opening
the Function

Start the offline simulation as described in Offline Simulation of a Program, p. 93.

Ste Action
Block P
1 After opening the program, open the function block by double-clicking on the
function block.
2003
Sensor_1 Control-Signal
Chan_Err_1 Discr-Signal ——— Double-click
Sensor_2
Chan_Err_2 2003 Chan_Error
Sensor_3
Chan_Err_3 —
 SP-Tol-Time T#10s RV-Tol-Time
Logic in the function block
Counter, how many INPUTs | Comparing the sum of INPUTSs with ‘
TRUE-Signal with the limit value
{Control-Signal _|
—‘ IN Q Discr-Signal
lpr TN 7| {RV-Tol-Time
Chan_Er 1 -
Chan_Err 2 i
Chan_Em_3
2 Test the behavior of the function block by changing the VAR_INPUT values
(possibly VAR_EXTERNAL) by clicking with the mouse while holding down the
ALT key.
3 Close the offline simulation again (see also Offline Simulation of a Program,
p. 93, Step 5).
98
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5.11 Online Test (Power Flow)

Monitoring Values of Variables and Signals

Overview The online test in the Project Management is used to monitor all values of the
variables and signals within the logic while the application is running.

The online test allows you to check the connection flow ensuring that the overall
program logic functionality is correct during the functional test phase of a project.

To run the online test (OLS) the programs must be attached to the resource (PLC).

Representation Online test

PROJIPOU ITYPE|OLT |  [FE
ol T O B R R 7Y

TRUE TRUE

- Control-Signal01
ResourceResource02(Configuratiol) ST >=1 SRR
ame tate TRUE

Sensor_/z T & -J_
FALSE/
Sensor_3 &

fIN Q Discr-Signal 01 |
=1 |/SP-Tol-Time || pT TON g7 [-[RV-Tol-Time

T#15s T#3s221r

—IF Program: Library\Program

Chan_Err_{ — >BOOL———, _;——Chan_Error |
Chan_Em_2——3>BOOL
Chan_Em_3——>BOOL me—er

Note: The PLC must be physically connected to the programming terminal (either
directly or via a network) with the PLC’s online control panel online.

Requirement The safety PLC must be connected to the programming terminal, and online with the
last version of the program downloaded and in the run state.
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Procedure

Step

Action

Right-click on the NewResource under Configuration and select Online-Test

(F12)

@ ELORP Il Factory Project Management: “C:\Program...

Project Object Edit Window Tool Help

(O] (=] [ElmE] A=
PROJ | POU | TYPE |
[E1-¢ Project
_D‘ CFB
[} -4 Configuration
- R
j Open
X - _ETy Offline-Simulation
T Watchpages

Code Generation F7

. IR Control Panel
N Online-Test F12

Rack New )

A Nowd inl = =
Result:

Project Object Edit Window Tool Help

Dl =) S|M=] 4
PROJ | POU | TYPE' OLS |
"> » 1l > b ~“~ =508 8
[ CONFIGURATION \ RESOURCE
Name State
k CONFIGURA... Running
I Program 2 Running

IS ] R )
—I Program 2 : Configuration \ Program and R

< | I

Add a new tab to the project tree.
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Step Action
3 Double-click on the program that you want to test.
Result: The logic will open with all states
TRUE Stop Control
THOP T1 Input 1 NC
THOP terminal 1 input 1 NC
THOP T1 Input 1
THOPterminal1 - ----fFq--------------"
THOP e H_BA01_THOP_01
Two hand control synchronisation time T1 1NC
THOP T2 Input 1 NC ~
THOP terminal 2 input 1 NC T1.2NO el
THOP T2 Input 2NO Syogl| Lasl sl
THOP terminal 2 input 2 NO —=T2_1NC GPoss—
THOP ON - T2.2NO Not-actives—
Enables_Function_Block [ H_BAO1_THOP_01 |UPs—
THOP UP with PB CFB 40
THOP allows output UP to function ON
THOP Reset UP with PB
THOP Reset L Reset
Unit_number_3 e Unit-No EC
Iwo L *CHDetect  State+EC
Channel error THOP
4 To add OLT field keys (shown in yellow), click on the signal or variable and drag

to a free space in the working area.

Result: The OLT fields show the current state of the signal or variable.

Note: Values of physical input signals connected to hardware inputs, outputs or
non-safety related communication inputs and outputs can only be changed using
the Force Editor from within the Hardware Management working area.

For detailed information see Signal Monitoring with the Force Editor, p. 269.
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Step 2: Adding

OLT field keys Step

Action

Add a new tab to the project tree.

Double-click on the program that you want to test.
Result: The logic will open with all states

THOP T1 Input 1 NC
THOP terminal 1 input 1 NC

THOP T1 Input 1
THOP terminal 1
THO

Two hand control synchronisation time
THOP T2 Input 1 NC

THOP terminal 2 input 1 NC

THOP T2 Input 2NO

THOP terminal 2 input 2 NO

Stop Control

H_BA01_THOP_01

TI_1NC
T1_2NO Enables

Syno-T Last Syno-T

L—eT2_ 1NC GPose—
- T2_2NO Not-actives—

THOP_ON
Enables_Function_Block

THOP UP with PB UP'_
Wi

THOP allows output UP to function ON

THOP Reset UP with PB

THOP Reset L Reset

Unit_number_3 e Unit-No EC

.J—. CH-Detect State+EC

Two-
Channel Detect
Channel error THOP

To add OLT field keys (shown in yellow), click on the signal or variable and drag
to a free space in the working area.

Result: The OLT fields show the current state of the signal or variable.

Note: Values of physical input signals connected to Hardware inputs, outputs
or non-safety related communication inputs and outputs can only be changed
using the Force Editor from within the Hardware management working area.
See section 6.9 for assistance with the Force editor
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5.12

Creating a Resource

Creating and Renaming a Resource

General

Resource /
Remote I/O0

Resource

Remote I/0

See General Working With Resource Types, p. 151.

A resource is a device which can execute a logic program.
Devices without this capability are called remote I/Os.

A resource (e.g. HIMatrix F30, F31, F35, XPSMF40, XPSMFG60) is created in the
Project Management.

As a default a resource is provided within the configuration folder of the project
management screen.

Note: To define the physical properties of the Resource such as product type
HIMatrix F30, F31, F35, XPSMF40, XPSMF60 you must use the Hardware
Management window and define the type from the Properties tab of the resource.
Therefore as the program is independent of Hardware it simplifies the
programming structure.

A remote I/O ((e.g. HIMatrix F2DO 1602, F3DIO20/8 02, etc. ...) is created in the
Hardware Management in the Remote I/O folder of the parent resource.

These devices only communicate safety-related information with a parent resource.
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Step 1: Creating

a Resource -
Step Action
1 Open the Project Management.
2 With the right mouse button click on the Configuration in the Project
Management and open the context menu.
3 Click on New — Resource.
PROJ |POU [TYPE |SIG |
=4
BN Library
! ! Function
. P Program
B N StandardLibs
4 Configuratio Open
Code Generation
BT Ovect. CrieN
v Show as Folder Resource
Rescan F5 Global Variable
Match Data Access Path
Print Library
Table of Contents Struct Folder
\arinhln Imnart Link
Step 2: e In the Project Management click twice slowly on the name of the resource in the
Renaming the structure window.
Resource Result: An entry field opens and the name can be changed.

e Or click on the resource with the right mouse button and select Rename in the
context menu.
e Or click on the resource with the left mouse button and then press F2.

Setting Resource The properties of a resource are set in the Hardware Management. See Setting the

Properties Properties of a Resource, p. 154.
Creation of a For the creation of a Remote I/O see Assigning Remote I/O, p. 167
Remote I/O
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5.13

Creating a Personal Library

Creating a Personal Program and Function Block Library

Overview

Creating a New
Library

To organize all personal programs, functions and function blocks, create a personal

library.

Create as many libraries as required by repeating the following procedure:

Step

Action

1

Right-click on the Configuration — New — Library within the project
management window of the software.

@ ELOP Il Factory Project Management: “C:\ProgramFiles\F40 soft-

Project Object Edit Window Tools Help

NEEEEnRE| R

PROJ | POU | TYPE |

E1-¢ Advanced Project

NcFB

Sy A W Open

\ 'E Watchpages

: -E Code Generation F7

e New ) roeny Ctri+N

! = v Show as Folder R

! - esource

: N 2how as Instance Tree Global Variable
escan

' Access Path

- E) Newl Match Data

Librar
S Stanc  Match Global Variables ‘gt mc

-~ Ejexch =gy Link
Table of Contents |

Result: A new library is added to the configuration.

@ ELOP Il Factory Project Management: “C:\ProgramFile...
Project Object Edit Window Tools Help

L] =/ [SmElalE

PROJ | POU | TYPE]|

[E1-4 Advanced Project
N CFB
&+ -4 Configuration
' — NewResource

- PLC1

Y v

N StandardLibs
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Renaming a The new library can be renamed as needed in the following way:
Library Step Action

1 Select the library that you want to rename.

2 Press function key F2 and rename the library.
Adding a To add new elements right-click on NewLib and select
Program, e New — Program Type (FBD)
Function or e New — Function Block Type (FBD)
Function Block e New — Function (FBD)

Project Object Edit Window Tools Help

0= sl = Y Y =

PROJ | POU | TYPE |
=} Advanced Project

N CFB
=3 ‘ Configuration
.NewResource

: - | PLC1
: . .| PLC2
|-~
\ Open
N StandardLi Watchpages
Object... Ctri+N

v Show as Folder Data Type

Show as Instance Tree Programm Type (FBD)
F5

g Function Block Type (FBD)
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Project Management

33003788 09/2007

To create a logic within the Program Type, Function Block Type or Function
proceed as follows:

Step

Action

1

Project Object Edit

Double-click on the icon from your library.

@ ELOP Il Factory Project Management: “C:\ProgramFile...
Window Tools Help

NEEIEERENE

PROJ | POU | TYPE |

[=}-4¢ Advanced Project
_} CFB
[} -4 Configuration
- NewResource
_ PLC1
_ PLC2
B+ -N
= -IPE NewProgram Type

- -J8F NewFB
- -JFF NewFunction

Enter variables and logic (CFB's, etc.) into the required drawing areas.
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5.14 Assigning a Program to a Resource

Assign Program Type to Resource

Overview Before a resource can execute a program, a program type must be assigned to the
resource.

A program is assigned to a resource in the Project Management.

Note: As a default a type instance is assigned to each resource.
It is possible to program within the type instance or to delete the type instance and
program within a program instance.

To attach a program instance you must first delete the type instance from the
resource.
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Program Type of
a Resource -
Step Action
1 Open the resource context menu by right-clicking with the mouse and select
New — Program Instance.
2 Select a program type from your library in the dialog box.
Result: The program type then appears as a program instance 3 with the
same name in the structure window in the resource.
. Assign Program Type [
Program Instance:
|Training_Project\Configuration\Resource01\Program |
Program Type:
|Training_Project\Library\Program |
-
= @ Training_Project =
£+ 4 Configuration
Lo * Resource01
= Resource02
1 : Program
- {Z) Documents
=N Library
- JBF 2003 |-
- 3BF FunctionBlock
g 2o |
N Standard Libs |
OK | Cancel Help
Reasons for using program library or type instance.
Reasons Type Instance | Program
Can be used for creating program (including use of Function Block, etc.) + +
Reduces overall project size as only the required program is assigned + -
Able to link same program to many PLC’s - +
Able to use the link function to use the programs in other projects - +
Possible loss of program when Resource is manually deleted + -
Complete project simplicity - +
+ applicable
- not applicable
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5.15 Code Generator

At a Glance

Overview This section describes the code generator.

What's in this This section contains the following topics:

Section? -
Topic Page
Code Generator 112

Cyclic Redundancy Check 114
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Code Generator

Overview

Starting the Code
Generator

Result of the
Code Generator

The code generator translates the graphical inputs of the functions in the drawing
field into code that can be executed in the Programmable Electronic System (PES)
and generates a unique code version.

The code generator is started from the context menu of the configuration or of a
resource within the Project Management.

@ ELORP Il Factory Project Management: “C:\Program...,
Project Object Edit Window Tools Help

10802 il = 3| Y | =

PROJ | POU | TYPE |
E}-? Project
_§ CFB
=+ -4 Configuration
= - R
R ey
E‘_ - N Projec Offline-Simulation

: , £ Watchpages
BRI S Codeconcraion 77|
Lo " -ﬂERE go?troITPar:eI s

! nline-Tes
; Rack New N
G-#@ Newlink v Show as Folder
N StandardLib Show as Instance Tree

+ -[X)) exchange.cs ~ Rescan F5
i - B exchangefd  Match Data

Match Global Variables

.- NewDocume

Note: Do not use the code generator in the Hardware Management as it has no
effect. It was used for a specific remote I/O module which is no longer available.

The result of the code generator is output in the Error State Viewer.

Note: When code is generated on a resource, only the selected resource will
execute the code generation.

When code is generated on a configuration, the complete application will execute
the code generation

112
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Program The meaning of program messages can be found within the online help from within
Messages the Project Management window: Help Topics — Lists and References —
Program Messages — Occurrence of Program Messages.

Error-State Note the messages in the error-state viewer of the Project Management and the
Viewer Hardware Management. An interruption of the code generation can be caused by
errors in the configuration and/or by error in the logic of the user program.

Error-state viewers after code generation

Error-state viewer |

Date/Time ~ /\ Level Text
3/24/03,12:43:41PM | Information2 | ERROR=0 (0=0k)
3/24/03,12:43:41 PM Information 2 | ==========END:of POST-compiler messages ==========

D:\Program Files\ELOP Il Factory\BIN>LcErrLev 100 0

3/24/03,12:43:41PM | Information 2 | MCGO004:Binary code generation finished for <Resource02>

3/24/03,12:43:41PM | Information 2 | MCGOQ19:Etfor=0/Warnings=1

3/24/03,12:43:41 PM Information 2 | MCGOBQ;Error-free code generated for <F:\T}Mng\ELOP II_Factory_Projects\Training_Project L2P\Configu

"Resource02/Program: Used signal
finished. Warnings: 1, Errors: 0.

3/24/2003,12:34:32.728, Info: ( Resource02 ) Code generation
3/24/2003,12:34:41.230, Warning: ( Resource02 ) / Configuratje
3/24/2003,12:34:41.681, Info: ( Resource02 ) code generation

P-Tol_Time’ has init value but no source.

Note: In the event of warnings also note the preceding messages. In the above
example the signal SP-Tol_Time was created in the Signal Editor and dragged into
the program.

The system normally expects a source for the value of the signal. An input channel
can be used as a source, or the data exchange with another resource.

In the example only the option of displaying or modifying the value of the signal in
the Force Editor was intended.

Error-Free Code

Note: For safety-related applications the code generator must be carried out twice
and must be downloaded two times.

The checksums (CRCs) of the two generated code versions must be compared.
The code is guaranteed to be error-free only if the checksums are identical.
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Cyclic Redundancy Check

Overview

Configuration
Changes

Monitoring CRC
Values

The CRC also known as the checksum is a unique value which is created during
code generation.

The CRC is a 4 Byte value which is dependant on the Logical configuration,
Hardware used, IO configuration, non-safety protocol connection and the
communication parameters of each PLC and Remote 10 within the configuration.

Any changes to the configuration will change the CRC values.

Therefore, if a change is made to any of the parameters within the software, code
generation must be carried out again (two times to ensure safety) before a download
is possible.

The CRC values can be monitored within each safety PLC and Remote 10 by
assigning signals to each of the 4 Bytes located within each CPU of the PLC and
Remote 0.

Signal connection is managed within the Hardware management window of the
Software.

'"E ELOP Il Factory Hardware Management
Project Edit Signals Online Windows Help
555 Advanced Proec B s Connectons L Configuraton 21 PSR
=) ‘ Configuration | Help |
* & (1) NewResource Inputs | Output )
e 7 - {1 Protocols Name Type Signal a
.+ TJRemote IO 1 [CRC Bytet USINT M
Lo -4IF Typelnstance 2 |CRC Byte2 USINT
' EB{Z(0) XPSMF 40 3 |CRC Byte3 USINT
. - (@) PLC2 4 |CRC Byted USINT
| : (F Access Management 5 |Cycle Time [ms] UDINT
.+ --dikProgram 2 6 |Date/Time [Sec.part] UDINT
+  r-{7 Protocols 7 |Date/Time [ms part] UDINT
: : ¢ (1 Remote I/0 8 |Fan State BYTE
.+ B{Z0) XPSMF 40 9 |OS Major High USINT
L & com 10 |OS Major Low USINT
co -~ Ethernet switch 11 |OS Minor High USINT
L ; [l@ 12 |OS Minor Low USINT
L : e (Uﬁ 13 |Power Supply State BYTE
: ' . -@2 (2) 14 |Remaining Force Time DINT
CmE@ect Y 15 |Spare0 USINT
=48 programming Paste 16 |System ID High USINT L
' 17 [System ID Low USINT
i-HE HH-Network_+ ZeE4E 18 [Systemtick HIGH UDINT
+-MCP Configuratiol Print... 19 [Systemtick LOW UDINT
Properties 20 |Temperature State BYTE

114
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5.16 Checksums

Checksums

Overview After code generation is completed the checksums of two generated code versions
must be compared to guarantee the correctness of the code.

Noting If code generation was successful, write down the generated checksums. Proceed

Checksums as follows:

Step Action

1

Select About configuration in the resource context menu of the Hardware Management.
Opening about configuration

Project

EJELOP Il Factory Hardware Manage

Edit Signals Online Windows He

'
'
'
'
'
'
'
'
'
'
'
'
'
1
'

(1 -Fs Training_Project
= ,‘ Configuration
G1-B&] Resource01
E—E[ Resource02

'
'
'
'
'
'

BN HIMatrixF3DIO20, Copy

-] Resource_withoul  paste
- Programming Termina Delete
EE HH-Network Print...

Peer-to-Peer Editor

HIMatrix F35
- IIF Program Online 4

'

-~ ("I Protocols New 4

About configuration k

Properties

Write down the checksums for root.config in the column CRC PADT.
Noting checksums

= X
Configuration files
File name Description CRC PADT ’
root.config Resource Overview 16#9dae8543
[#] - rootcpu.config CPU Overview 16#00385214
[#} -rootcom.config COM Overview 16#2b9b8691

OK
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Regenerating the

Code

A WARNING

UNINTENDED EQUIPMENT OPERATION

For safety-related applications the code generator must be started twice and the
checksums (CRCs) of the two generated code versions must be compared.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

The code is only error-free if the checksums are identical. See the safety manual for
additional details.

Generate the code for the resource again

Step Action

1 Run the code generation again.

Open the About configuration window as described in Step 4.

Compare the checksums of the second code generation with the previously
noted checksums.

Remark: The code must only be loaded into the resource if the checksums are
identical.

Note: By generating the code for a resource, the assigned remote 1/Os are
included automatically. The checksums of the remote I/Os contribute to the
root.config CRC of the parent resource.
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5.17

Archiving

Archiving a Project

Overview

A project is archived using the Project Management working area.

A project should be archived when it has reached an important interim stage or if it

has been downloaded into a PLC.

A CAUTION

LOSS OF DATA

a PLC cannot be uploaded into the Programming Terminal! For this reason
archiving is important. Make sure that you archive your program before
downloading.

For reasons of security and safety a user program that has been downloaded into

Failure to follow these instructions can result in injury or equipment damage.
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Step 1: Start the

Archivin -
9 Step Action
1 Right-click on the Project.
2 In the context menu select Archive...
Archiving a project
@ ELOP Il Factory Project Management: “ F:\Trai
Project Object Edit Window Tool Help
NEEE
PRO [POU TYP |[SIG |
E—Q Training_Project, |
O|
A Configuratiol pen
N Library New >
- StandardLiby v Show as Folder
- 8] signal.csv Rescan e
\ . Match Data
- - jm=| signal.txt
' gnal.ix Rebuild Signal List
- -l Selection01, -
B @ Selection02, Print
= Table of Contents
- - Documents
Variable Import
Copy To...
Move To...
Delete Del
Rename F2
Restore... g |
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Step 2: Assign a
Name to the

Archive

Step

Action

1

(following diagram).
Finding archive path

: Archive

In the Archive window (Diagram below) specify the path where the project should be archived. In the
Target-file field enter a directory or press the Browse... button to select a directory in the dialog box

Target-file: | Administrator

Description: |

[ Save Version Archive

Archive

Cancel

Browse.[:

Help
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Step

Action

2

Enter the name of the archive file in the Object name field (without extension).
Setting archive name

. Archive-name M [=]
I F:\Training\ELOP-II_Factory_Archives\Training_Project_25_03_03

=213"2 Floppy (A?)
[=1NT40 deutsch (C:)
[=1NT40 english (D:)
=1 Daten (E:)
[ -=1data (F:)
{71 Seminar-SQP
=] Training
. B {1 ELOP-II_Backup

© [H (] BEoP
1 M| ELOP-II_Factory_Archives

[ () ETORA_Factory_Projedts
[# {_ ] ELOP-II_Projects
[ {1 WIZCON_Projects
{7 WizFactory
& B8 HiMatrix_11_02 (G:)
20 p_vs 0n’192.12.144.104 (P:)
E = d_Tmp on 'Server01’ (T:)

Object name:({ Training_Project_25_03_03) |

OK %J Cancel Help |

Enter a comment for your project into the Description field.

120
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Step Action

4 Click on the Archive button.
Archive description

[ aewe

Target-file: |F:\Training\ELOP-II_Factory_Archive Browse...

Description: [my Training Project

[ Save Version Archive

Archive% Cancel| Help |

Result: The project is archived in the specified directory and carries the extension .L3P. The archive
consists of three files.
Archived project

@] Exploring-Trainings_Project_25_03_03.L3P

[ All Foiders [ Contents of "Trainings_Project_25_03_03.L3P’
("1 ELOP-II_Basic *  HEarchive.aci
(1 ELOP-II_Factory_Archives archive.pld

£ ELOP-II_Factory_Projects
B (] ELOP-II_Projects
[ {1 WIZCON_Projects

' [& {1 WizFactory
[ B HIMatrix_11_02 (G:) —

Lo §%= Trainings_Project_25_03_03.L3H J [ archive.plp

| 3 object(s) 4458KB (Disk free space: 14.4GB)

NN
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5.18 Restoring

Restoring a Project

Requirement To be able to restore a project from an archive in XPSMFWIN, no other project must
be open.
Step 1: Start Start restoring a project
Restoring Step Action
1 Click Restore Project... in the Project menu.

Starting Restore Project...

ELOP Il Factory Project Management

New

Open
Close

Project Wizard...

Sort Project Tree

Restore Project... K

Note: Project restoration can also be managed using the Project Wizard.
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Step 2: Selectthe  Select the project to be restored
Project

Step Action

1 In the Restore window specify the Target-directory where you want to restore the project. Use the
Browse... button to select an existing directory.

Restoring archive
® @

. Restore

Target-directory: | Browse...
Archive-name: | Browse...

[v Restore Version Archive

Description: |
Archive-Date and Time:

Archive-Preview:

Restore| Cancel| Help |

1 Path and file name of the project archive that is to be restored.
2 Path in which the restored project is to be saved.
Selecting target-directory

. Target-directory: 1S [=] P
I F:\Training\ELOP-II_Factory_Projects

[H- (1 himatrix_schulung o
- Training

* B (7 ELOP-II_Backup

{71 ELOP-II_Basic

("] ELOP-II_Factory_Archives
=
("1 ELOP-II_Projects

[ {1 WIZCON_Projects

-1 WizFactorv hd

OK | Cancel| Help |

2 Click the Browse... button (for the archive name) to specify the path in a selection window (Diagram
below) by clicking with the mouse.
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Step Action

3 Highlight the path for your archive in the left side of the dialog window. The right side only shows the files
that are detected as archive.

Highlight the desired archive.

Click OK to finish the selection.
Selecting archive

. Archive-name 19 [=] B4
I F:\Training\ELOP-II_Factory_Archives\Training_Project_25_03_03.L3P

E-E! data (F:) : E4l Training_Project_25_03_03.L3P
. [ himatrix_schulung
- Training

("1 ELOP-II_Backup

(1 ELOP-II_Basic

(] ELOP-II_Factory_Archives

[ (" ELOP-II_Factory_Projects

G1 (" ELOP-Il_Projects

[ {1 WIZCON_Projects

!
1
!
!
!
!
1
!
!
T\ =Eantan:

|«

OK %J Cancel Help
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Step 3: Finishing  Finish the restoring

Restore Step Action
1 Click on the Restore button.
. Restore

Target-directoryiF:\Training\ELOP-II_Factory_Projec Browse..]

Archive-name: [F:\Training\ELOP-II_Factory_Archiv  Browse..

IT Restore Version Archive

Description: |
Archive-Date and Time:03/25/03 - 11:20:06

Archive-Preview:
.- FIF Program z]
--2) Documents

& - Library |
Co 3BF 2003 =

-3BF FunctionBlock
- - BE Program ﬂ

Restore\ Cancel | Help |
W

Result: The project is displayed in the structure window after restoring is
complete.
Restored project

@ ELOP Il Factory Project Manageme

Project Object Edit Window Tool Help

DE[] (& [EmE A=
'PRO|POU[TYP [SIG
5 ¢ IR
=} A Configuration
Lot ResourceO1
: ResourceOZ
E Resource_without
- -[Z) Documents
= -N Library

: 2003
- -3BF FunctionBlock

.+ -IPF Program
N StandardLibs

-l Selection01.fdi
[ Selection02.fdi
@ signal.csv
-E] signal.txt
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At a Glance

Overview

What's in this
Chapter?

This chapter provides information on the Hardware Management.

This chapter contains the following sections:

Section Topic Page
6.1 Introduction 129
6.2 Screen Layout of the Hardware Management 131
6.3 Objects in the Structure Window (Hardware Management) 149
6.4 General Working With Resource Types 151
6.5 Properties of a Resource 153
6.6 Signals 163
6.7 I/0 Module Assignment 165
6.8 Communication Settings 179
6.9 Peer-To-Peer Editor 193

6.10 Control Panel, General 223

6.11 Control Panel, Menu Bar 227

6.12 Sub Window Tabs 239

6.13 Diagnostics Window 259

6.14 Signal Monitoring with the Force Editor 269

6.15 Access Administration 281
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6.1 Introduction

Hardware Management

Overview The Hardware Management is the organization centre for creating all hardware
related assignments.

The Hardware Management window is used for:
viewing program size

assigning resources PLC types (e.g. XPSMF40, XPSMF60 etc.)
assigning Remote 1/0 modules to resources
defining hardware inputs and outputs

setting network parameters

assigning non-safety protocols e.g. Modbus
assigning signals

defining diagnostics

connecting to the online control panel

defining user parameters

downloading to hardware
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6.2 Screen Layout of the Hardware Management

At a Glance

Overview This section describes the screen layout of the Hardware Management.

What's in this This section contains the following topics:

ion?

Section? Topic Page
Screen Layout (Hardware Management) 132
Structure Window (Hardware Management) 134
Context Menu (Hardware Management) 136
Signal Editor (Hardware Management) 137
Defining Signals 143
Online Help (Hardware Management) 148
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Screen Layout (Hardware Management)

Representation The screen layout (hardware management) includes the following components:

Project Edit Signals!Online Windowd Help
= ?g Training_Project
=] 1 Configuration
! ﬂ Resource01
El Resource02
_ﬂ HIMatrixF3i020_8
v -g Programming Terminal

Fi- .5 HH-Network

3/24]03 7:56:53.483,Info:ELOP Il Factory Hardware Management, Version 3.2.12
3/24/03 7:56:53.483,Info: rlanguage dll, Version:3.2.12 ELOP Il Factory English
3/24/03 7:56:53.483,Info: help.dll, Version:3.2.12 ELOP || Factory English
3/24/03 7:56:53.483 Info: rtvisuals.dll, Version:3.2.12 ELOP Il Factory
3/24/03 7:56:53.483,Info: diagtext.dll, Version:3.2.12 ELOP Il Factory English
3/24/03 7:56:53.483,Info: oemsettings.dll, Version:3.2.12 ELOP Il Factory
3/24/03 8:15:02.539,Info: ( Resource02 ) Code generation started.

3/24/03 8:15:15.418,Info: (Resource02) PSP-Connection 'Resource02 - 'HIMatrixF3D1020_8'":No Transport Medium ¢lefined

3/24/03 8:15:15.918, Warning (Resource02) / Configuration/Resource02/Program: Used signal 'Chan_Err_1" has no source

3/24/03 8:15:15.918, Warning (Resource02) / Configuration/Resource02/Program: Used signal 'Chan_Err_2' has no source

3/24/03 8:15:15.918, Warning (Resource02) / Configuration/Resource02/Program: Used signal 'Chan_Err_3' has no source

3/24/03 8:15:15.918, Warning gResourceOZ; | Configuration/Resource02/Program: Used signal 'SP-Tol_Time' has init value but no source.
( )

3/24/03 8:15:15.918, Warning (Resource02) / Configuration/Resource02/Program: Used signal 'Chan_Err_3' has no source
3/24/03 8:15:15.918, Warning (Resource02) / Configuration/Resource02/Program: Used signal 'Sensor_1" has no source

Title Bar

Menu Bar
Structure Window
Working Area
Error State Viewer

asrON=

Hardware The Hardware Management menu bar provides additional functionality:

Management

te Action
Menu Bar Step

1 Click on the menu to open it.

2 Select the command you want to execute.

3 Click the left mouse button.
Result:
The command is executed.
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Example Project menu

7=
Project ~ Edit  Signals Online Windows

Print Preview All

Print Preview

Print

Print P2P-Connection...
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Structure Window (Hardware Management)

Representation

E ELOP Il Factory Hardware Management

Project ~ Edit  Signals Online Windows Help
Ei'?g Training_Project
E-‘ Configuration

: E (1) Resource01

"M E‘ (2) Resource02

' dIE Program
£ Protocols

] £ Remote /O

£} 455 (0) HIMatrix F1 DI 16 01_1 |

+[ com
~[ cpu :|7
~Bz1pi1e

B [F (0) HiMatrix F35
[} com
-0 cpu

~B-¢)pos

‘B-@ci2
« - 3) M1 24/8 FS1000

& Programming Terminal

_E§ HH-Network_1
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Elements of the structure window

No. Element Symbols Description
1 project name %E name of the current project
2 configuration A provides all hardware information
3 resource folder provides hardware information of a specific resource
4 program instance attached program, provides size of application
5 communication protocols 5 Modbus/Profibus DP connection
6 remote 1/O folder £ allows user to add remote I/O devices to parent resource
7 remote 1/O type specific remote 1/0O module
8 components and modules @ communication parameters (Ethernet)
physical /0 connections
9 Resource Type type of resource e.g. XPSMF40, XPSMF60 etc.
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Context Menu (Hardware Management)

Overview

Representation

Right-click on an object in the structure window to open the context menu associated
with that object. Select a command as usual by clicking with the left mouse button.

E}-Fs  Project template

[ﬂ-]‘ Configuration

E_E [3]Resource

E ELOP Il Factory Hardware Management

Project ~ Edit Signals Online Windows Help

' . (7 Protocols

: N Rer‘““ =

: , Typ New

! e I oy Copy

* Q Programming Paste

* -MCP Configurator Delete
Print...
Properties

[
[\
Ay
[\
X
[\
X
=
X
=
X
=
I}
=
X
=
IXi
=

M H|Matrix F1 DI 16 01

HIMatrix F2 DO 16 01
HIMatrix F2 DO 16 02
HIMatrix F2 DO 4 01
HIMatrix F2 DO 8 01
HIMatrix F3 AIO 8/4 01
HIMatrix F3 DIO 16/8 01
HIMatrix F3 DIO 20/8 02
HIMatrix F3 DIO 8/8 02
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Signal Editor (Hardware Management)

Overview All variables that are to be transferred from one scope of validity (e.g. program) to
another scope of validity (e.g. I/O level) must be given an assignment definition. This
is done by using signals in the signal editor.

After the signal has been created in the signal editor, the signal is copied to the
relevant areas by drag-and-drop.

Note: All variables which require connection to physical I/O or to the external
environment (e.g. via Modbus TCP/IP) must be configured as signals.

All variables which do not require an external connection to 1/O or to an external
environment should be configured as variables.

Representation The Signal Editor is selected from the Signals menu.
Signal Editor M=
New Signal 1 Delete Signal 1 Help \‘
Name Type Retain Const  |Description [Init Value —
1 Chan_Err_1 BYTE
2 Chan_Err_2 BYTE
3 Chan_Err_3 BYTE
4 Chan_Error BOOL
5 Control-Signal01 BOOL
6 Discr-Signal01 BOOL
7 RV-Tol_Time TIME
8 SP-Tol_Time TIME T#15s
9 Sensor_1 BOOL
10 Sensor_2 BOOL
1 Sensor_3 BOOL -
/

Note: All signals can be imported from an Exel file, or see section Additional
Features for Programming Areas , p. 443 of this manual.
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Step 1: Open the

Signal Editor -
9 Step Action
1 Click on Signals -> Editor in the menu bar.
Opening Signal Editor
E ELOP Il Factory Hardware Management
Project ~ Edit Signals Online Windows Help
E}-F= Trainin
= -‘ Col
.o Export Signal List
=g R
+ '--[@ Import Signal List
' ! Print Signal List
! : Print Cross References
X ' Delete Cross References of Logic
Signal Editor without signals
Signal Editor |3l X]
New Signal | Deleted Signal] Help]
IName |Type |Retain | Const || Description |InitVaIue |
138
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Step 2: Define
Signal

Step

Action

Click the New Signal button.

Result: A new input line opens.

Input data into the Name and Type boxes. These inputs are required.

Signal Editor

New Signal | Deleted Signaﬂ Help ]

=121

Name

Type

Retain

Const

Description

Init Value

I Sensor_IN_01

BOOL

Pressure sensor > 5 bar

Retain or Constant marks are set by a double-click into the field or cleared by

another double-click.

Note: Take care about lower/upper case characters. The Signal Editor will not

accept two signals with identical spelling.

Note: Never enable Retain and Constant simultaneously. This will result in error

messages during code generation.The user program must have read and write

access to signals with the Retain attribute. However, write access to signals with

the Constant attribute is not possible.
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Step 3: Define The use of signals in function blocks or in the user program is defined by drag-and-
Signal Use drop. Proceed as follows:
Step Action
1 If you have applications open other than XPSMFWIN (e.g. e-mail program),
minimize these applications.
2 Click the Windows taskbar with the right mouse button. Select Tile Windows
Horizontally in the context menu and arrange Project Management and
Hardware Management one on top of the other (see diagram: Variable
declaration and Signal Editor maximized).
Tile windows horizontally
Cascade Windows
Tile Windows Horizontally
Tile Windows Vertically
Minimize All Windows
Task Manager...
Properties \i(ﬁ * %
3 Enlarge the program or function block variable declaration pane so you can see
as many variables as possible (see diagram below, top).
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Step

Action

Enlarge the signal list pane in the Signal Editor so you can see as many signals
as possible (see diagram below, bottom).
Variable declaration and Signal Editor maximized

@ ELOP Il Factory Project Management
Project Object Edit Window Tool Help
NEEEEERE kel [a]alel H|
PROJPOU[TYPHSIG Progra anged IO/
1 training_project ||[__VAR | VAR INPUIVAR OUTPU/VAR GLOBALVAR EXTERNALACTION |
BN Libra Name Declaratiofinitial Valud Longname [Attribute [TypePath[ 4]
N E P tionBlock =2 R-To-TmeTIME
L BProcam B SPrTokTmerME THSs
| 200 o= Sensor_1 | BOOL
Stan- =~ Sensor_2 |BOOL 1
- ) ’ - Sensor_3 |BOOL
E14 Configuration Variable_1| BOOL
EHg] Resource0 [z Variable_2/BOOL
_ Variable_3/ BOOL
AF Program Variable_4/ BOOL
Variable_5/ BOOL
Variable_6/ BOOL v
Page name|Name Page no:[ Al Pos.: | 23/23%
E ELOP Il Factory Project Management mEE
Project Object Edit Window Tool Help
B Training_Project Signal Editor B
[IThJ A Configuration New Signal| Deleted SignaHelp
I E‘E Resource01 Name Type |Retain[Cons[Descrip- | Init Valug 4|
: ELT) HiMatix F0 1 [Chan_Em_1 [BYTE
Lo com 2 [Chan_Er_2 [BYTE
: ! "@ 3 [Chan_Erm_3 [BYTE
' , f'@ CPU 4 |Chan_Ermor  |BOOL
v T BEEEIEERT S [ Control-Signal [BOOL
! '3IF Program 6 |Discr-Signal  |BOOL
: ("] Protocols 7 |RV-Tol_Time [TIME
-— Programming Terminal |8 |SP-Tol_Time |TIME T#15s
9 [Sensor_1 BOOL
10| Sensor_2 BOOL
03/07/2003 08:42:49.830, Info: help dll, Version: 3.2.12 ELOP Il Factory English
03/07/2003 08:42:49.830, Info: rtvisuals.dlll, Version: 3.2.12 ELOP Il Factory
03/07/2003 08:42:49.830, Info: diagtext dll, Version: 3.2,12 ELOP Il Factory

03/07/2003 08:42:49.830, Info: oemsettings.dll, Version: 3.2.12 ELOP Il Factory
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Step

Action

Dragging-and-dropping signals into the variable declaration.

VAR |VARINPUT]VAR OUTPUT VAR GLOBAL [VAR EXTERNAL ACTION |
Name / Declaration | Initial Value | Longname Attribute TypePath
== Chan_Err_1| BYTE

—
[}

Page name: [Name

| Deleted Signal| Help

Type  [Retain [Const |Description |Init Value
1 [chan'Err 1 BYTE
9 |Chan_Err_2 BYTE
3 [Chan_Err_3 BYTE

Drag a signal from the Signal Editor to the variable declaration or directly to the
logic. The signal is automatically created in the VAR_EXTERNAL tab (see
diagram above).

??7? Alternatively you can open the drawing area as wide as possible and drag
the signals directly into the drawing area. ???

Note: If there is already a variable with identical spelling in the VAR_EXTERNAL
tab, the variable is updated with the new data.

If there is a variable with the same name in an other tab than VAR_EXTERNAL,
the variable is transferred to the VAR_EXTERNAL tab after a prompt and it is
updated with new data.

Prompt before conversion of a variable into a signal.

Global Signals

GSL016: You are inserting the signal “Chan_Err_1“ into the function block diagram “Program®. The
: function block
l diagram already contains a ELOP |l Factory-variable with the same name. The existing variable will

be converted into a signal.
Cancel
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Defining Signals

Overview The Signal Editor is used to define signals.

Step 1: Open the

Signal Editor Step Action

1 Click on Signals -> Editor in the menu bar.
Opening Signal Editor

LOP Il Factory Hardware Management
roject  Edit Signals Online Windows Help
£ -Fa Trainin,
(-4 Co "

) E"E Export Signal List

- A Import Signal List

Print Signal List
Print Cross References

Delete Cross References of Logic

Signal Editor without signals

Signal Editor | O |
New Signal | Deleted Signal| Help |
IName |Type |Retain | Const || Description | Init Value |
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Step 2: Define
Signal

Step

Action

Click the New Signal button.

Result: A new input line opens.

Input data into the Name and Type boxes. These inputs are required.

Signal Editor

New Signal] Deleted Signa\] Help ]

=131

Name

Type

Retain

Const

Description

Init Value

I Sensor_IN_01

BOOL

Pressure sensor > 5 bar

Retain or Constant marks are set by a double-click into the field or cleared by

another double-click.

Note: Take care about lower/upper case characters. The Signal Editor will not
accept two signals with identical spelling.

Note: Never enable Retain and Constant simultaneously. This will result in error
messages during code generation.The user program must have read and write
access to signals with the Retain attribute. However, write access to signals with

the Constant attribute is not possible.
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Step 3: Define

Signal Use

The use of signals in function blocks or in the user program is defined by drag-and-
drop. Proceed as follows:

Step Action

1 If you have applications open other than XPSMFWIN (e.g. e-mail program),
minimize these applications.

2 Click the Windows taskbar with the right mouse button. Select Tile Windows
Horizontally in the context menu and arrange Project Management and
Hardware Management one on top of the other (see diagram: Variable
declaration and Signal Editor maximized).

Tile windows horizontally
Cascade Windows
Tile Windows Horizontally
Tile Windows Vertically
Minimize All Windows
Task Manager...
Properties (1 * \Q

3 Enlarge the program or function block variable declaration pane so you can see

as many variables as possible (see diagram below, top).
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Step

Action

Enlarge the signal list pane in the Signal Editor so you can see as many signals

as possible (see diagram below, bottom).
Variable declaration and Signal Editor maximized

@ ELOP Il Factory Project Management
Project Object Edit Window Tool Help

- J=](x]

NEEIEEEERE sl [af«lald] D[4

PROJPOU[TYPHSIG Progra anged M=k
5 training_project ||[__VAR | VAR INPUIVAR OUTPUTVAR GLOBALVAR EXTERNALACTION |
BN Libra Name / Declaratiofinitial Valué Lonaname [Attribute [TvpePath| =
o tionBlock -2 RV-To-TmerIME
L B Progan ] E SP-TokTmerME THI5S
| @200 o= Sensor_1 | BOOL
Stan- m- Sensor_2 [BOOL —
- ) ’ o~ Sensor_3 | BOOL
E14 Configuration dh Variable_1] BOOL
B Resource0 |[[gh Variable_2| BOOL
- 0 Variable_3] BOOL
A Program o Variable_4| BOOL
o Variable_5| BOOL
oA Variable_6/ BOOL |
Page name[Name Page no:[ Al Pos.: | 23/23%
E ELOP Il Factory Project Management )
Project Object Edit Window Tool Help
5% Training_Project Signal Editor B=E
= A Configuration New Signal| Deleted SignaHelp
I EI _E Resource01 Name Type |Retain|Cons|Descrip- |Init Valug“
" G Hiatrx F60 1 |Chan Em 1 [BYTE
Lo com 2 [Chan_Em_2 |BYTE
: ! "@ 3 [Chan_Erm_3 [BYTE
' , f@ CPU 4 |Chan_Ermor  |BOOL
v - BRI S Control-Signal [BOOL
! _TF Program 6 |Discr-Signal  |BOOL
: «--[_] Protocols 7 |RV-Tol_Time |TIME
'"Q Programming Terminal |8 |SP-Tol_Time |TIME T#15s
9 [Sensor_1 BOOL
10| Sensor_2 BOOL
03/07/2003 08:42:49.830, Info: help dll, Version: 3.2.12 ELOP Il Factory English
03/07/2003 08:42:49.830, Info: rtvisuals.dlll, Version: 3.2.12 ELOP Il Factory
03/07/2003 08:42:49.830, Info: diagtext dll, Version: 3.2,12 ELOP Il Factory
03/07/2003 08:42:49.830, Info: oemsettings.dll, Version: 3.2.12 ELOP Il Factory v

146

33003788 09/2007




Hardware Management

Step

Action

Dragging-and-dropping signals into the variable declaration.

2 Program 2 (2 changes)
VAR | VARINPUT[VAR OUTPUT VAR GLOBAL [VAR EXTERNAL ACTION |
Name / Declaration | Initial Value | Longname Attribute TypePath
== Chan_Err_1| BYTE

Page name: [Name

al | Deleted Signal| Help

Nam‘k Type [Retain |Const |Description |Init Value
Chan' Err_1 BYTE
9 |Chan_Err_2 BYTE
3 [Chan_Err_3 BYTE

Drag a signal from the Signal Editor to the variable declaration or directly to the
logic. The signal is automatically created in the VAR_EXTERNAL tab (see
diagram above).

Alternatively you can open the drawing area as wide as possible and drag the
signals directly into the drawing area.

Note: If there is already a variable with identical spelling in the VAR_EXTERNAL
tab, the variable is updated with the new data.

If there is a variable with the same name in an other tab than VAR_EXTERNAL,
the variable is transferred to the VAR_EXTERNAL tab after a prompt and it is
updated with new data.

Prompt before conversion of a variable into a signal.

Global Signals
GSL016: You are inserting the signal “Chan_Err_1“ into the function block diagram “Program®. The

® '\ function block
l diagram already contains a ELOP |l Factory-variable with the same name. The existing variable will

be converted into a signal.
Cancel
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Online Help (Hardware Management)

Overview The Help — Contents menu function shows information on all subjects relevant to
the Hardware Management.
Representation

EFEEOPII 0] x|
o & 7

Hide  Back Print  Options

Contents Index I,Search | Main Window of the Hardware Management

The main window of the Hardware Management consists of the elements Header

Q Overview (Fig. 7/1), Menu bar (Fig. 7/2), Project tree (Fig. 7/3), Work area (Fig. 7/4) and
Q Software Instaliation error-state viewer (Fig. 7/5).

Q ELOP Il Factory Project Management

m IELOP Il Factory Hardware Management

General

o

" - {A) Menu Bar of the Hardware Manageme

O The “Project* Menu B Configuration

& The *Edit Menu B o Encoder

@ The ‘Signals* Menu ' Robot

O The “Online* Menu :—@ngramming Terminal

@ The “Online* Menu tirfEHNetwork

Peer-to-Peer Communication
o/ Bl
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6.3 Objects in the Structure Window (Hardware
Management)

At a Glance

Overview This section describes the objects in the hardware management structure window.

What's in this This section contains the following topics:

Section? -
Topic Page
Structure Window, General 150
Configuration (Hardware Management) 150
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Structure Window, General

Overview All objects in a project are displayed in their hierarchical structure (see Structure
Window (Hardware Management), p. 134) and managed in the structure window.

Configuration (Hardware Management)

Overview ) ) ) ) ) )
The configuration A groups controllers into logical units, between which a

communication connection can be set up.

Resource
The resource B is the term specified in IEC 61131-3 for a target system that

executes the controller task, in this case the safety PLC (XPSMF40, XPSMF60,
HIMatrix F30, F31, F35).

A resource is created within a configuration.

The above icon of a resource corresponds to the opposite part of the resource

created in the Project Management .
Remote I/Os can communicate only with one resource (parent resource)

+4
represented by the icon. In the structure window these remote 1/Os are located
in the hierarchy below the parent resource in the Remote /O folder.

See Structure Window (Hardware Management), p. 134.

Program
Instance, Type
Instance The program is executed in this resource.

The program instance E is a reference to an existing program type in a library.

A type instance has the same symbol but it has no link to a program type.

The type instance includes the logic.
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6.4

General Working With Resource Types

General Working With Resource Types

Overview

Management

Project
Management

Hardware
Management

After the function diagram has been created and tested independently from the
hardware, it is assigned to a specific resource.

As defined by IEC 61131-3, a resource is a system that executes a program and
serves the 1/O level.

The type of system is selected from a list of all available resources (the resource
types).

The different features of a resource are managed either in the
e Project Management or in the
e Hardware Management.

Handle the following features in the Project Management:
e creating resources

e setting resource name

e creating a program for the resource

e assigning a program to the resource

Handle the following features in the Hardware Management:
e setting resource properties, e.g. type, safety time, etc.

e adding remote 1/O

e setting communication parameters

e setting I/O parameters

e downloading to hardware
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6.5

Properties of a Resource

At a Glance

Overview

What's in this
Section?

This section describes how to set the properties of a resource.

This section contains the following topics:

Topic Page
Setting the Properties of a Resource 154
Program Property Autostart Enable 160
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Setting the Properties of a Resource

Creating a A resource (e.g. HIMatrix F30, F31, F35, XPSMF40, XPSMF60) is created in the
Resource Project Management. See Creating and Renaming a Resource, p. 103.

The resource (PLC) type is assigned within the Hardware management window.

Change

Resource Type Note: Once defined, to change the resource type, you must delete the resource

and create a new resource.
Ensure that when programming on a type instance, the program is copied to a
program before deleting.
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Setting the The resource properties are set in the Hardware Management.
Properties -
P Step Action
1 In the Hardware Management right-click on the resource name and select
Properties in the context menu.
2 Enter the resource type using the Type box, e.g. XPSMF40, XPSMF60, F30,
F31 etc.
Enter a value greater than 1 in the System ID [SRS] field.
Confirm your input with Apply.
¥ IConfiguration/Resource_F40 M =14
Type [ XPSMF40
Name [ Resource_F40
System ID (SRS) [ 98
Safety Time (ms) [ 100
Watchdog Time (ms) [ 50
Main Enable 2
Autostart I~
Start/Restart allowed 2
Loading allowed v
Test Mode allowed [
Forcing allowed [
Stop on Force Timeout v
Max.Com.Time Slice (ms) [ 10
OK | Cancel | Apply ,\L Help |
Iy
\\)
Note: You can also rename a remote 1/O the way described above. In this case
however, keep the type of the remote I/O with the name.
You can change all parameters except the resource type at any time.
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SRS (System
Rack Slot) Value

Assigning
SRS Value to
Safety PLC

Assigning
SRS Value to
Remote I/O

Note: The SRS of the programming terminal is 1.The SRS is used to structure the
hardware into a modular internal architecture.

The following System Rack Slot (SRS) names refer to the following safety
processing components:

System = Resource

Rack = Remote I/0

Slot = Modular PLC 1/O Cards

Use values from 2 to 65,535 for resources and from 1 to 511 for remote |/Os.

This value is only for program related functionality placing the PLC or remote I/O
device in the correct hierarchical order.

The SRS value is a user defined value.

Defining your SRS is simple to do.

The assignment for a resource (Safety PLC) is done by simply providing a number
within the range of 2...65535.

Once you have given the resource a SRS within the Properties window of the
resource (see Setting the Properties, p. 155) the value is added before the resource
name in the Hardware Management structure tree.

Note: This SRS value cannot be used again on another resource.

Example:

You have 2 resources. If you assign the first resource with a SRS of 2, then the
second resource can have any value above the value of 2.

The SRS assignment with remote 1/0 modules is managed in the same way as the
SRS assignment with the Safety PLC, however this value is independent to the
resource value.

Remote I/O modules can have any value between 1 and 511.

The link between the resource and remote 1/0 modules is managed by two factors:
e |P address, and
e SRS.

This can bee seen within the communication settings section of this manual (see
Setting IP Address to a PLC or Remote I/O, p. 183 for setting the communication of
resources and remote 1/O).
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Properties

Property Description

Type resource type; model number such as XPSMF40

Name resource hame; can only be altered in the Project Management window

System ID (SRS)

SRS (system rack slot) is a user defined value. The value allocates a position within
the system, therefore the SRS value can only be used once within a project.

Any value between 2 to 655535 for resources and 1...511 for remote 1/O is
acceptable. This value is completely user defined. Once a value is used it cannot be
used on another resource or remote 1/O in the same project.

Safety Time (ms)

The maximum time a PLC may require in order to react to the change of an input
signal with an output signal and within which a PLC must react to an error.

The default setting for a Resource is 50 ms and remote 1/O is 20 ms and can be
adjusted by the user within the range of 20 to 50,000 ms, depending on the users”
safety requirements. It must ba a minimum of 2*watchdog time

Watchdog Time (ms)

The maximum time which a resource is allowed to execute one program cycle. If the
watchdog time is exceeded (execution of a program cycle takes too long), the
resource goes into ERROR STOP.

The following boundary values apply to the watchdog time (WD2Z):

o WDZ>10ms

e WDZ< 0.5 * safety time

® maximum WDZ = 5,000 ms

The default setting for a resource is 25 ms and for a remote I/O is 10 ms (0.5 x safety
time) and can be adjusted by the user depending on the users’ safety requirements.

Main Enable The setting of this CPU switch affects the function of the other CPU switches. If Main
Enable is switched off, the settings of the other CPU switches cannot be changed
whilst the user program is being processed (PLC in RUN).

Autostart Activates the automatic start-up of the user program after turning on the power, when

activated there are two possible further options to select (within the properties menu
of the program instance in Hardware Management):
e Cold Start
On start-up all variables and signals are reset to their initial values.
o Warm Start
On start-up the signals with the Retain attribute keep their current value.

Start/Restart allowed

If start/restart allowed is switched on, a user program can be started manually using
the control panel.

If start/restart allowed is switched off, the user program in the resource cannot be
manually started from the PC. If this is the case, the user program can only be started
if Autostart is activated and the resource is switched on or rebooted.

Loading allowed

If deactivated, no (new) user program can be loaded into the PLC. It should be
deactivated if the user program (loaded into the PLC) is not to be overwritten.
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Property

Description

Test Mode allowed

If switched on, the program instance can be switched to test mode. In test mode, the
execution of the program instance is first stopped so that it can be executed manually
in single step mode.

Note: Switching the PLC into test mode during normal operation of a system is not
permitted.

Online Test allowed

This is a function of the project management and is used to monitor the values of all
variables and signals of a logic within the function block diagram editor while the PLC
is running. If Online Test allowed is switched off, you cannot actively affect the
behavior of the logic by use of online test fields. The online test can also be invoked
(display only) if Online Test allowed is switched off.

Forcing allowed

Enables the use of forcing signals to user defined values. This mode should only be
used during the testing phase.

Stop on Force Timeout

When forcing has completed the cycle, it will stop the program from running.

max.Com.Time Slice (ms)

Is a parameter required for the peer-to-peer communication. The maximum
communication time slice is the time reserved for each CPU cycle to process all
existing communication tasks. The communication time slice is dependant on the
number of devices on the network.
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Structure
without a Defined
Resource Type

Structure with a
Defined
Resource Type

Resource structure without defined resource type

E Resource_without

-~ JIF Program

Structure of an F35

= E‘ (2) Resource02 ——

' qtkProgram |
' Protocols — |

= Remote I/O

B [ ©0) HiMatrix F35
;— B com -+
~B cpu

- [-(pos

-B-@ci2

- [- @) MI24/8 Fs1000

@ OEOO

Legend

No.

Description

Individual Resource Name

Program Instance

Communication Protocols

Resource Type

Al || N =

Components of the Controller
Ethernet Communications

o CPU Signal Information

® Input/Output Signal Connection
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Program Property Autostart Enable

Autostart The property Autostart Enable activates the automatic start-up of the user program
Property after switching on the power.
Coldstart/ Whether and how the user program starts (coldstart or warmstart) is defined in the
Warmstart properties of the program instance in the Hardware Management.
Program To open the properties dialog box proceed as follows:
Instance -
Properties Step Action
1 In the resource right-click Program and select Properties.

EJELOP Il Factory Hardware Manageme

Project  Edit Signals Online Windows He
[l -Fa Training_Project

= ‘ Configuration
- Resource01

EI—E Resource02

&H[Z HiMatrix F35
- com

[ cru
- pos
__ﬁ} 2)Cl2

|- @) Mi2418

- ("I Protocols New ’
-\ HIMatrixF3DIO20_  Copy

*EI Resource_without  Paste

a Programming Terminal =~ Delete
fg HH-Network Print...

Properties k
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Settings

The following settings for Autostart Enable are possible:

Warmstart Signals with the Retain attribute keep their current value.

Coldstart All variables and signals are reset to their initial values.

Off No automatic start. The user program must be started from the
programming terminal.

EiIConﬁgurationIResourceOZIProgr... =] B4

Type [ Program
Name | Program
Data Size [1192
Code size [ 17408
Execution Time (ms) [0
Autostart Enable | Coldstart ~
L’ M‘ ggldstart
T —
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6.6 Signals

Signals

Overview Definition of the difference between signal and variable.

Signals Signals are used for data exchange between the individual components of a
resource (e.g. user program, I/O channels) and safety-related and not safety-related
data exchange with other resources. The signal comprises all assignment
regulations for the data transfer defined by drag-and-drop.

If the value of a variable of the program instance is to be used in another area, a
signal must be created in the Signal Editor of the Hardware Management. Then the
signal is dragged into the variable declaration or the drawing field of the program
and dropped there.

Variable A Variable is a placeholder for a value within the program logic. The memory cell

address within which the value is stored is symbolically addressed via the variable
name.

If a variable that is linked to a signal is used in multiple function blocks as
VAR_EXTERNAL, it must also be defined there in the same manner.

If you use a previously programmed function block that contains variables of the type
VAR_EXTERNAL that have not yet been defined in the Signal Editor, you must define
them now and assign the use of the signal by drag-and-drop.

Note: Ideally the required signals are determined before starting the programming.
These signals are created first in the Signal Editor and then defined in the program
or function block by drag-and-drop. This also applies for all variables that do not
acquire a hardware reference but whose value must be monitored in the Force
Editor during operation, because the value must leave the area of the program at
this moment.
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6.7 I/0 Module Assignment

At a Glance

Overview This section describes how to assign I/O modules in the Hardware Management.

What's in this This section contains the following topics:

ion?

Section? Topic Page
Assigning Modules to the XPSMF60 Modular Safety PLC 166
Assigning Signals to the 1/0 Channels 168
Assigning System Signals (Resource/Remote 1/O) 171
Line Control Setup 173
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Assigning Modules to the XPSMF60 Modular Safety PLC

Overview

Maximum
Number of
Modules

Assigning I/O
Modules

1/0O modules for the modular XPSMF60 safety PLC are assigned in the Hardware
Management.

Note: When assigning the XPSMF60 type, the rack housing power supply and
CPU do not need to be defined. Only the I/O cards types and slot numbers need to
be defined.

Up to 6 I/O modules and maximum 64 remote I/Os can be assigned to a modular
system (e.g. XPSMF60).

A compact system (e.g. HIMatrix F30, F31, F35, and XPSMF40) can be extended
with a maximum of 64 remote 1/Os and they require no I/O module assignments as
they are predefined.

To assign input/output modules proceed as follows (only for XPSMF60):

Step Action
1 Expand the structure of the resource in the Hardware Management and open the
context menu of the resource type with a right mouse click.
2 Select New and then the desired 1/0 module.

E ELOP Il Factory Hardware Management

Edit Signals Online Windows Help

Project

B

oA

Training_Project
Configuration

E“‘EI Resource01

' I

' [Protocols
E:-‘El Resource02 Copy
= '— Paste
[ - |[§COM

: , . @CPU Delete
A @_)(1) p| Print..
: ! .- mb(z)c Properties
\ S

DIO 24/16 01
DIO 24/16 01 LC
DI 24 01
DI3201LC
DO801

Al 801

A0 801

CIO 2/4.01

Double-click on the new module.

Enter the correct slot number in the modules’ properties.

166
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Assigning
Remote I/0

To assign remote 1/Os proceed as follows (for compact and modular PLCs):

Step Action
1 Expand the structure of the resource in the Hardware Management and open the
context menu of the directory Remote I/0 with a right mouse click.
2 Select New and then the desired Remote 1/O.

I E Resource02

.+ - dIF Program

: ! - - £ Protocols

RERNE an| Remote [/0 ‘ -

| B[R0 Hiaon f New 3 £ HiMatrix F3 DIO 20/8 02
L @COM Copy 1 HiMatrix F1 DI 16 01
o Beru Paste K= HiMatrix F2 DO 16 01
v+ 1 =Bmpog Dekte HiMatrix F2 DO 4 01
L f' %*(2) Cl2 | print.. K21 HiMatrix F2 DO 8 01
o ~(B)MI24— 5 . ;

e WMatnx F3D roperties lé HIMatrix F3 AlO 8/4 01

Open the context menu of the Remote I/0 and select Properties.

Set the Rack ID to a value greater than zero.
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Assigning Signals to the I/O Channels

Overview Signals that have been defined in the Signal Editor can be assigned to the hardware
input/output channels.

Drag-And-Drop
of Signals to

Inputs/Outputs

Step Action
1 Open the Signal Editor in the Signals menu.
2 Open the context menu of a module with a right mouse click and select Connect Signals.
3 Position the two windows side by side.
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Step

Action

Drag signals from the Signal Editor and drop them on the desired channels.

_) Signal Editor Agﬁ Signal Connections ( / ConfiguratioanIMatrixF3!E
New Signal | Delete Signal | Help | | Hep |
Name Type |Retain [Const Descrip- || Inputs W Outputsw
1 Chan_Err_1 BYTE Name Type Signal E
2 [Chan_Ermr_2 BYTE 1 |DI.Error Code WORD
3 | Chan_Err_3 BYTE 2 [DI(01).Error Code |BYTE
4 | Chan_Error BOOL 3 |DI(01).Value BOOL Sensor_1
5 Control-Signal01 BOOL 4 DI(02).Error Code  [BYTE
6 Discr-Signal01 BOOL 5 DI(02).Value BOOL Sensor_2
7 RV-Tol_Time TIME 6 DI(03).Error Code  [BYTE
8 | SP-Tol_Time TIME 7 [DI(03).Value BOOL Sensor_3
9 [Sensor_1 BOOL 8 DI( ) 5 Eﬁ' R}
10 | Sensor_2 BOOL | 9 | DI(04).Value BOOL
11 |Sensor 3  —TBOOL 10 | DI(05).Error Code [BYTE
11 [DI(05) Value BOOL
12 | DI(06).Error Code [BYTE
13 | DI(06).Value BOOL
14 | DI(07).Error Code |BYTE
15 | DI(07).Value BOOL
16 [DI(08).Error Code [BYTE
17 | DI(08).Value BOOL
18 | DI(09).Error Code [BYTE
19 |DI(09).Value BOOL
20 [DI(10).Error Code |BYTE
< | | ] 21 D10y vae ROOI |v
7%

Note: It is possible to select several signals at the same time and drag-and-drop them together into the
Signal Connections window. In this case it is necessary that the signals in the Signal Editor are in the
same ordering like the channels in the signal connections.

Note: In XPSMFWIN a module is mirrored by signal inputs and outputs, even if the module is only
furnished with physical outputs. A module provides diagnostic signals about the module status and error
codes about the channel status. The data direction tells on whether it is an input or output.

Error codes for physical inputs and outputs are located in the Inputs tab, because these are input values
for the user program.

Parameters are assigned in the Outputs tab, independently of whether it concerns parameters for
physical inputs or outputs.
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Input Module/
Output Module

Input Module Output Module
Input Output Input Output
Hardware signal from or to field X - - X
Error codes of channels or module X - X -
Setting parameters or configuring the - X - X
channels
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Assigning System Signals (Resource/Remote 1/0)

Overview System signals are signals that contain information on the status of the CPU of the
resource and the remote I/O modules.

The procedure is identical with that for assigning I/O channels as described in
Assigning Signals to the I/O Channels, p. 168

Input System Input system signals
Signals

'E ELOP Il Factory Hardware Management

Project Edit Signals Online Windows Help

E}%E Advanced Project ] Signal Connections [/ Configuration /[2]PL... !E

ct ‘ Configuration | Help |
: E—El (1) NewResource Inputs 1 Output 1
. -] Protocols Name Type Signal A
b -] Remote /0 1 [CRC Bytet USINT ]
.+ ¢ - Typelnstance 2 |CRC Byte2 USINT
.+ B{F o) xPsMF 40 3 |CRC Byte3 USINT
o] @PLc2 4 |CRC Byte4 USINT
: X (F Access Management 5 |Cycle Time [ms] UDINT
Do - -4TE Program 2 6 |Date/Time [Sec.part] UDINT
©+ «-{7] Protocols 7 |Date/Time [ms part] UDINT
. i--{1Remote /0 8 |Fan State BYTE
+ . B {Z(0) XPSMF 40 9 |OS Major High USINT
Lo &) com 10 |OS Major Low USINT
Co © - - Ethernet switch 11 |OS Minor High USINT
l : 12 |OS Minor Low USINT
Col ' @Z (1) e 13 |Power Supply State BYTE
: ! L -@2 (2) ——||[ |14 [Remaining Force Time [ms] DINT
: - (3) PLC1 Copy 15 [Spare0 USINT
;_@ Programming Te Paste 16 |System ID High 3::21 L
' 17 |System ID Low
'EE HH-Network_1 De_lete— 18 |Systemtick HIGH UDINT
+ -MCP Configuration P”m— 19 |Systemtick LOW UDINT
Properties 20 [Temperature State BYTE
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The types of input system signals are used in the following ways.

Name Type Description

CRC Byte USINT Cyclic redundancy check signals, stored from within PLC, are used to
monitor any changes.
Can be sent via Modbus to standard PLC for diagnostics.

Cycle Time (ms) UDINT CPU cycle time

Date/Time (Sec.part) UDINT useful for including in programs

Fan State BYTE only on XPSMF60 modular safety PLC
2 states:
o 0 =fan running (normal operation)
® 1 =error (must be replaced)

OS Major High/Low USINT operating system details

Power Supply State BYTE Can be monitored to ensure no loss in power.
2 states:
o 0 =Power supply okay
® 1 =Problem with supply

Remaining Force Time (ms) | DINT Used only during testing phase. Can be used in program.

Temperature State BYTE temperature state monitoring of PLC
Used to ensure PLC is operating within correct parameters.
4 states:
® 0 =normal = < 40° C ambient T
® 1 =high temperature = > 40°C, < 50°C ambient T

possible additional cooling required
® 2 =error in reading temperature
® 3 =very high temperature ~ > 50°C ambient T
additional cooling required

Types of Output

System Signals

Name Type Description

Emergency Stop 1 (2, 3, 4) BOOL Can be used to stop PLC in the event of a failure, e.g. monitoring CRC
values via a standard PLC.
When values are not equal, the standard PLC can send a signal to stop
safety PLC.

Relay Contact 1 (2, 3, 4) BOOL Used only within XPSMF60 (XPSMFCPU22) for monitoring relay state on

power supply.
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Line Control Setup

Line control signal assignment is used for short circuit and line break monitoring.

Overview
To reach SIL 3 according to EN/IEC 61508, Category 4 according to EN 954-1 you
must use this feature.
Connection Line control outputs should be connected to the digital inputs of the same system.
The following diagram shows connection of digital outputs and digital inputs.
T0 [1] (2] TO [3] [4]
o] o) o) 0
LK T2 3 T4
St |s1.2 S2.1  |s2.2
Emergency OFF 1 k-t _75 __ 7L ks~ T _7L - 7L Emergency OFF 2
(E-stop) (E-stop)
o o o o
DI [5] (6] DI [7] (8]

T
| configurable 500...2000us

T2
| configurable 500...2000us

TO Line Control Output
DI Digital Input
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Requirements

Click on the Output tab from the (1) DIO 12/12 of the XPSMF40 safety PLC.

Py] Signal Connections [/ Configuration /[ 2] PLC2/[0 ] XPSMF 40/ ... !E
| Help |
Inputs } Output 1

Name Type Signal N
1 |DI. No. of Pulse Channel USINT
2 |DI Pulse Delay [10E-6 s] UINT
3 |DI Pulse Slot UDINT
4 |DI[01]. Pulse Channel USINT
5 |DI[02]. Pulse Channel USINT
6 |DI[03]. Pulse Channel USINT
7 |DI[04]. Pulse Channel USINT
8 |DI[05]. Pulse Channel USINT
9 |DI[06]. Pulse Channel USINT
10 |DI [07]. Pulse Channel USINT
11 |DI [08]. Pulse Channel USINT
12 |DI [09]. Pulse Channel USINT
13 |DI[10]. Pulse Channel USINT
14 |DI [11]. Pulse Channel USINT
15 |DI [07]. Pulse Channel USINT
16 |DO [01]. Used BOOL I
17 |DO [01]. Value BOOL
18 |DO [02]. Used BOOL
19 |DO [02]. Value BOOL

The first 3 signals are constants:
Signal Description

DI No. of Pulse Channel

number of digital inputs which use line control

DI Pulse Delay (10E-6 s)

between 500 and 2000 microseconds dependant on the

length of cable (normal 500 microseconds)

DI Pulse Slot

where the line control output is originating from

slot1,20r 3.
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Identify what you require:

Signal

Requirement

DI No. of Pulse Channel

Count the number of inputs which require line control signals.
In your example you will use only 2 for EStop 3 Input 1 and
EStop 3 Input 2.

DI Pulse Delay (10E-6 s)

This is typically found by experience, however within a typical
application the pulse delay should be anywhere between 500
and 1500 microseconds.

In the example above you will use 1000 microseconds.

DI Pulse Slot Use the following table to help you identify which line control
outputs slot you are using depending on hardware.
For your example use slot 1.

Hardware/Slot Line control outputs slot depending on hardware

Hardware Slot

XPSMF40** for terminals 1-12: slot 1
for terminals 13-24: slot 2

XPSMF3022 outputs configurable as line control: slot 2

XPSMF31222 outputs configurable as line control: slot 2

modular PLC varies depending on location of /0O card XPSMFDIO241601

XPSMF1DI1601 slot 1

(remote 1/O)

XPSMF3DIO8801 slot 3

(remote 1/O)

XPSMF3DIO16801
(remote 1/O)

first line control output slot 1
second line control output slot 2

XPSMF3DI020802
(remote 1/O)

slot 2

33003788 09/2007
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Activating Line

Control
Step Action
1 Create 3 new signals within the hardware management Signal Editor.
Name Type Retain|Const. | Description Init Value
56 [Number of Line control inputs | USINT v |Number of Line control inputs F40 2
57 |Pulse delay UINT v |Pulse delay time 1000
58 |[Slot UDINT v |area where the pulse is originating 1
2 On the Output tab from the (1) DIO 12/12 of the XPSMF40 safety PLC drag and drop from the Signal
Editor the signals into the appropriate 1/O slots:
PY] Signal Connections [/ Configuration /[ 2] PLC2/[0 ] XPSMF 40/ ... !E
| Help |
Inputs | Output
Name Type | Signal :
1 [DI. No. of Pulse Channel USINT | Number of Line o
2 |DI Pulse Delay [10E-6 s] UINT | Pulse Delay
3 |DI Pulse Slot UDINT | Slot
4 [DI[01]. Pulse Channel USINT
5 |DI[02]. Pulse Channel USINT
6 |DI[03]. Pulse Channel USINT
7 |DI[04]. Pulse Channel USINT
8 |DI[05]. Pulse Channel USINT
9 |DI[06]. Pulse Channel USINT
10 [DI[07]. Pulse Channel UDINT
11 |DI [08]. Pulse Channel USINT
12 [DI[09]. Pulse Channel USINT
13 [DI[10]. Pulse Channel USINT
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Step Action
3 To define different pulses for each of the line control inputs, you need to define new signals within the
Signal Editor.

The convention should be as follows:
Pulse1: USINT value 1
Pulse2: USINT value 2
Pulse3: USINT value 3
Pulse4: USINT value 4
Pulse5: USINT value 5
Pulse6: USINT value 6
Pulse7: USINT value 7
Pulse8: USINT value 8

The name is user defined, however the values must be incremental according to the number of line
control outputs available from the safety PLC or remote I/O.

Within the XPSMF40 safety there are 2 sets of 4 line control outputs.

Therefore numbering can only be from 1 to 4 on each of the line control terminals, e.g.

® (1) DIO 1/12: line control signal values 1 to 4

® (2) DIO 13/24: line control signal values 1 to 4

4 In the example above, you only require 2 different line control signals, therefore create the following 2
new signals:
Name Type Retain|Const. | Description Init Value
59 |P1 USINT v |Pulse signal 1 1
60 |P2 USINT v |Pulse signal 2 2
5 On the output tab from the (1) DIO 12/12 of the XPSMF40 safety PLC drag and drop from the Signal
Editor the 2 signals DI (01). Pulse Channel and DI(02).Pulse Channel.
9 Signal Connections [/ Configuration /[2 ] PLC2/[0] XPSMF 40/ ... N =] X
| Help |
Inputs |  Output )
Name Type | Signal A
1 |DI. No. of Pulse Channel USINT | Number of Line N
2 |DI Pulse Delay [10E-6 s] UINT | Pulse Delay
3 |DI Pulse Slot UDINT| Slot
4 |DI[01]. Pulse Channel USINT | P1
5 |DI[02]. Pulse Channel USINT | P2
6 |DI[03]. Pulse Channel USINT
- NITAAT Didan Nhanaal LIQINIT
This now links pulse value 1 (P1) to EStop 3 Input 1 and pulse value 2 (P2) to EStop 3 Input 2.
Note: In this case the 2 pulses must be of different values as you are supplying the input of 2 emergency
stop contacts of the same emergency stop control. In order to detect any short circuit condition, line break
or wrongly wired connection you must use 2 different signals.
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Step Action
6 To activate the line control outputs, you need to turn on 2 of the 4 line control outputs.
These outputs are listed within the Output tab from the (1) DIO 12/12 of the XPSMF40 safety PLC with
the following names:
e TO(01).Value
e TO(02).Value
e TO(03).Value
e TO(04).Value
7 You will use only TO(01) and TO(02).
® TO(01) provides the pulse for P1
o TO(02) provides the pulse for P2
To activate the line control use the signal ON from the Signal Editor and drag this into T0(01).Value and
TO(02).Value slots.
Name Type Signal ]
40 |TO[01]. Value BOOL ON
41 [TO[02]. Value BOOL ON
42 [TO[03]. Value BOOL
43 [TO [04]. Value BOOL ~
Once done, the line control monitoring has been set up.The line control monitoring is hardware
dependant, and therefore does not require any settings within the Project Management area of the
software.
8 Finish assigning all the remaining signals onto the hardware 1/0O and close any open panes within the
software.
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6.8 Communication Settings

At a Glance

Overview This section describes the communication between the programming terminal and
the PLC.

What's in this This section contains the following topics:

ion?

Section? Topic Page
Communication between Programming Terminal and PES 180
Configuring the Programming Terminal for Communication 182
Setting IP Address to a PLC or Remote I/O 183
Peer-to-Peer Communication (P2P Communication) 187
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Communication between Programming Terminal and PES

Overview

IP Address

Content of the IP
Address

Communication between the programming terminal and the PLCs is carried out over
Ethernet. Communication over Ethernet uses the TCP/IP protocol.

Therefore you have to assign an IP address to each PLC in the network (in the
Properties of the COM). IP addresses are logical addresses and do not have fixed
assignments to communication interfaces of PLCs. Only the MAC address - as
physical address - is permanently assigned to the communication interface. The
MAC address is programmed firmly with the production of the PLC.

An IP address is a four-byte size dual number. Every byte is shown as a decimal
number.

An IP address consists of the net ID, subnet ID and the node ID (node = participant,
also host ID). The specification which part of the IP address contains the net ID plus
subnet ID is defined in the Subnet Mask. See the example given below.

IP Address 192 168 0 25
11000000 10101000 00000000 00011001

Subnet Mask 255 255 252 0
11111111 11111111 11111100 00000000

e All bits of the IP address that are masked with 1 in the Subnet Mask belong to the
network ID plus subnet ID.

e All bits of the IP address that are masked with 0 in the Subnet Mask belong to the
node ID.

Mathematically the above example contains 210.1=1023 possible participants. The
value 0 is not allowed.

A CAUTION

LOSS OF COMMUNICATION

The net ID plus subnet ID within a configuration must be identical for all
participants, unless gateways and routers are used.

Failure to follow these instructions can result in injury or equipment damage.
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Network
Parameters

If the programming terminal and the PLCs are in their own, closed network, the
network parameters can be freely defined.

We recommend leaving the default setting of the Subnet Mask unchanged at
255.255.252.0 and setting the IP address to conform with the layout
192.168.0.xxx, where xxx represents the resource node.

Note: If the programming terminal and the PLCs are part of a network that is also

used by others, contact your network administrator for assignment of IP addresses.

33003788 09/2007
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Configuring the Programming Terminal for Communication

Setting the IP Set the |IP address of the programming terminal (PC)
Address
Step Action

1

Open the Control Panel of the PC with Start -> Settings -> Control Panel.

2 Double-click Network and Dial-Up Connections (Windows 2000).

3 Open the properties for the TCP/IP protocol.

4 If the Programming Terminal has more than one network card, make the correct setting in the Network
card field.

5 Input the IP address as specified in the project into the IP Address field of the programming terminal.
Note: Note that the IP address of the programming terminal must be in the same address range as the
IP addresses for the resources. It is recommended that the IP address be structured in the form
192.168.0.xxx.

6 Input a valid subnet mask in the Subnet Mask field.
Note: Note that the subnet mask of the programming terminal must be in the same address range as the
Subnet Mask for the resources. We recommend setting the Subnet Mask to 255.255.252.0.

7 The Default Gateway field should not contain any entries.

Setting the IP address of the programming terminal.

Internet Protocol (TCP/IP) Properties 2] x|
General |

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator for
the appropriate IP settings.

© Obtain an IP address automatically
— @ Use the following address:

IP address: 192 . 168 . 000 . 254
Subnet mask: 255.255.252. 0

Default gateway: L

O Obtain DNS server address automatically
— @ Use the following DNS server address:

Preferred DNS server: . K R
Alternate DNS server: . . R

Advanced...

OK | Cancel
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Setting IP Address to a PLC or Remote 1/O

Disable Firewalls When setting the communication of the PLCs or remote I/O you must ensure that all
firewalls are disabled.

Typical firewalls are:

o Microsoft windows firewalls
e VPN network firewalls e.g. BlackICE

On PC start up, normally all firewalls are automatically enabled.

Set the IP
Address
Step Action
1 Connect the PLC or remote I/O via Ethernet to the programming terminal.
2 Select Online — Communication Settings in the Resource context menu.

Opening Communication Settings

EJELOP Il Factory Hardware Management
Project Edit Signals Online Windows Help
(1 -Fa Project template

= A Configuration
O RIEREEE peer-to-Peer Editor

< P ET—
£ Rem ©

' i, . ontrol Panel

' \ Import Connections

. - Type—— Force Editor

! - ) [0 2B ' Diagnostics

- @ Programming Gl Access Management

\ ~ Paste _—

-- MCP Configuratic——— Belln (il Tex1ilely) Settingsk
Delete

Multi Control Panel
Print...

About configuration

Properties
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Step Action
3 Enter the MAC address of the PLC in the MAC Address field in the Communication Settings window.
You will find the MAC address on the bottom side of the PLC near the Ethernet connectors, or for the
XPSMF60 (XPSMFCPU22) directly on the CPU module.
Click on the Get button.
I Communication Settings (HIMatrix F3 DIO 20_8_1) =]
- ——— Address PE S using...
MAC Address [00-e0-al-00-0b-51 ]
<:> ——— Address PE S using...
IP Address [0 .0 . 0 . 0 |
System Rack | 0] | 0| Get...
- ——— Communications Settings
IP Address | 192 . 168 . 0 . 60 | Factory Settings
Subnet Mask | 255 . 255 . 252 . 0 | -> Project
: DefaultGateway [0 . 0 . 0 . 0 |
System Rack | 0] | 0]
Set via MAC | Set via IP Cancel Help
1 Addressing area of PLC or Remote I/O
2 Areafor Assigning IP Address of the PLC or Remote I/O
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Step Action

4 Result:

The Communication Settings from PLC or remote 1/O are displayed.

® |P address and subnet mask

® system rack values (SRS), defined in the properties of the PLC or remote 1/0O

=8|
—— Address PE S using...
MAC Address 00 - e0 - al - 00 - Ob - 51 | Get...
—— Address PE S using...
IP Address [192 . 168 . 0 . 99 |
System Rack | 60000] | 0| Get...

——— Communications Settings

IP Address |192 . 168 . 0 . 99 | FactorySettingﬁ

Subnet Mask | 255 . 255 . 252 . 0 | > ProjectD

DefaultGateway [0 . 0 . 0 . 0 |
System Rack | 60000 | 0]
Set via MAC Setvia IP_| Cancel | Help

Note: If you receive a timeout occurred error message
1. check your connection to the network is okay
2. check if any Firewalls are active

5 Enter the required IP Address/Subnet Mask/Default Gateway and System Rack. (see System Rack
Definition, p. 186

6 Click on the -> Set via MAC to save the communication settings to the PLC
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Step Action

7 Set the new IP address to the PLC by entering the default setting Administrator without a password.

Eﬁ Authentication
S

User name | Administrator

Password |

OK N Cancel |  Help |

Note: See the message in the Error-State-Viewer for successful data change.

After setting the parameters for all resources and remote I/Os you can download your application into
the resources.

Note: You must code generate after setting the IP configuration to download your configuration to your

PLC.
8 Click on the Project button and set the communication properties to the Resource or Remote /O
Module.
System Rack For the System Rack the definition is as follows:

Definition

System Rack

1 SRS of PLC/Resource

| ] I
2 SRS of Remote I/0O

Example 1: When assigning the System Rack of a Resource with SRS = 10, set the
following value:

System Rack | 10] | 0]

Example 2: When assigning a remote 1/0O with parent Resource (PLC) SRS = 22 and
Remote I/0 SRS = 5, set the following value:

System Rack | 22] | 5 |

186 33003788 09/2007



Hardware Management

Peer-to-Peer Communication (P2P Communication)

Overview

Communication
Media

Ethernet
Interfaces

HH Protocol

Peer-to-Peer (P2P) communication is used to exchange data between 2 or more
PLCs in a network with several participants.

All PLCs are peer-to-peer capable and can be interconnected without any
restrictions.

The PLCs are usually connected via Ethernet. However, by using so-called
gateways, other communication media can be used, for example, telephone, radio
relay or fibre optics.

The PLCs are each fitted with at least two 100 BaseT Ethernet interfaces.

Controller 1 Controller 2
r—— == - = hl r—— == - = al
| | | |
CPU | P2P | | P2P |
| | | |
| | | |
| | | |
| | | |
COM I HH I I HH I
| | | |
| S | —— L= =4
Ethernet

The HH protocol is integrated into the operating system of the COM communication
module and interacts with the Ethernet interfaces (see above figure).

The HH protocol is based on the UDP/IP and IEEE 802.3 standards and is
responsible for a collision-free data transfer via Ethernet in various network
topologies.
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Peer-to-Peer
Protocol

Step 1: Create
Network and
Token Group

The peer-to-peer protocol is integrated into the safety-related operating system of
the CPU. The CPU uses the COM communication module as a deterministic transfer
channel.

The peer-to-peer protocol is mainly responsible for:

e communication between the central modules of the controllers, including the
automatic establishment of a connection

e extended diagnostics

e all safety-relevant properties to ensure correct exchange of data

As the above block diagram shows, both the HH protocol and the peer-to-peer
protocol are vital with respect to safe communication via Ethernet.

Note: The peer-to-peer protocol is safety-related according to DIN V 19250 (AK®6),
EN/IEC 61508 (SIL 3) and EN 954-1 (CAT 4).

Step Action

1 Select New — HH-Network in the Project context menu.

EJELOP Il Factory Hardware Management

Project  Edit Signals Online Windows Help
[E:=Y Training_Project

= —;‘ Configuratio %E HH-Network |

| ~wu] EPPRNEN

Cony

Result: The newly created network is added to the project tree and already
contains a token group.

EEY o [
Eﬁ-,‘ Configuration
: - Resource01
: El Resource02
' E--\] HIMatrixF3DI020_8
. Programming Terminal
[-FS HH-Network

-1 Torken G
o orken Group
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Step

Action

If necessary, change the name in the network context menu in Properties.

Network properties

1E2] HH-Network

Type [HH-Network

Name | HH-Network

OK | Cancel|

Apply |

Help |

Open the token group Properties in the context menu.

Rename the token group in the Name field if required.

Select the Fast profile (default setting).
Properties of the token group

* [HH-Network/Token Group

Type [ Token Group

Name | Token Group

Profile | Fast v

Token Group ID [4

Protocol Mode [ Raw ~

Link Mode [ TCS direct e

Response Time (ms) [16

Bus Cycle Time (ms) [0

Token Alive Timeout (ms) [0

Primary Timeout (ms) [0

Secondary Interval (ms) [0

Link Mode (Extern) [ TCS direct

Response Time (external) (ms) [ 16 ~
OK | Cancel | Apply | Help |

Note:

® Fast is the profile normally utilized for networks in which switches are used.
® Medium is the profile normally utilized for networks in which hubs are used.
® None setting requires detailed knowledge of the parameters and should only

be used for testing. If there are communication partners with different profiles
in the same network, the communication partners need to be in different
token groups within the network. These token groups need to have different

token group IDs.
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Step 2: Define
Participants in a
Token Group

Step Action
1 In the context menu of the Token Group select Node Editor to define the
members of a token group.
(=f-Fe Training_Project
= -]‘ Configuration
: _ Resource01
: El Resource02
' -] HIMatrixF3DIO20_8
. Programming Terminal
[E-FS HH-Network
:—E :Token Group
Node Editor K
New )
Copy
Paste
Delete
Print...
Properties
2 Drag the resources that belong to the selected token group from the structure

tree to the Node Editor.

Declaring participants of the token group

[=}-%= Training_Project
E]—‘ Configuration

' Resource01
E Resource02

28 | HIMatrixF3D1020_8
o @Programming Terminal
B HH-Network

7 I:IToken Group
oo

Node Editor (/HH-Network/Token Group)

Delete Nodg Help |

Resource COM IP Device
1 |HIMatrixF3DI020 |@OM | 1e0
2 |Resource02 COM |led
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Step 3: Declaring
Partners for a

Resource
Step Action
1 Open the Peer-to-Peer Editor in the context menu of a resource.
2 Drag resources from the structure tree to the Peer-to-Peer Editor with which the resource is to

communicate.

B} -F= Training_Project Peer-to-Peer Editor (Resource01)
- Configurati

E'T] ‘ 0n1|g:ra on o1 Delete Peer-to-Peer Connect@@onnect Process Sign}a@onneet System Signa]HH-Net
' “ (1) Resource Resource Worst case|Network Profile Response Tin
QER | (2) Resource02 TN TR 01,1620 HH-Network |Fast & Noisy | 100
+ E-"\] (0) HMatrix F3DI02 A Resource02 700 HH-Network |Fast & Noisy |100
i Programming Terminal
BHES HH-Network d

L2 I:ITorken Group

oo
3 If not already existing, enter the network name in the Network column (case-sensitive), or drag the

network name from the structure tree to the Network column.

4 Define the desired profile in the Profile column. The default profile is Fast & Noisy.

Note: When you define a Peer-to-Peer connection for a resource, the return path required for the
communication partner is automatically created. You only need to define one direction for a
communication path.
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6.9

Peer-To-Peer Editor

At a Glance

Overview

What's in this
Section?

This section describes the Peer-to-Peer Editor.

This section contains the following topics:

Topic Page

Introduction 194
Main Menu, Delete Peer-To-Peer Connection 196
Main Menu, Connect Process Signals 197
Main Menu, Connect System Signals 200
Main Menu, HH-Network-Configuration 203
Submenu Bar of the Peer-to-Peer Editor 203
Submenu, Resource 203
Submenu, Worst Case 204
Submenu, Network 206
Submenu, Profile 207
Submenu, Response Time (ms) 213
Submenu, ReceiveTMO (ms) 214
Submenu, ResendTMO (ms) 214
Submenu, AckTMO (ms) 215
Submenu, ProdRate 215
Submenu, Queuelen 216
Connection of Communication Partners Within the Peer-to-Peer Editor 217
HH-Network 219
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Introduction

Overview The following provides details of the settings within the Peer-to-Peer Editor.

Peer-to-peer communication is used every time you establish a safe communication
between either 1 or more safety PLCs or 1 or more remote /O modules.

Therefore, please take note of the following details, as it will simplify the overall
system setup.

Note: In most cases the default values are sufficient within an application.
However, when very fast response times or different communication mediums are
used (such as serial, or wireless, etc.) then the settings must be adjusted according
to your application.

Representation The following diagram shows a typical Peer-to-Peer Editor view.

Peer-to-Peer Editor [ NewResource ] Q B
Delete Peer-to-PeerConnect\on|Connect Process Signals |Connect System Signals | HH-Network Conf\gurat\on|Export Peer-to-Peer Connection |Help
Resource Worst Network Profile Response Receive Resend Ack ProdRate [Queue
Case Time (ms) TMO (ms) TMO (ms) TMO (ms)

1 |Remote In_1 620 HH-Network |Fast & Clean 100 500 250 0 0 2

2 |Remote Out_1 620 HH-Network |Fast & Noisy 100 500 100 0 0 2

3 | Remote Out_2 1170 HH-Network | Medium & Clean 100 500 100 500 33 3

4 |Remote In_a_Out | 1170 HH-Network |Medium & Noisy 100 500 100 500 33 3

5 [PLC1 1180 HH-Network | Slow & Clean 100 500 100 500 25 4

6 [PLC2 1180 HH-Network | Slow & Noisy 100 500 100 500 25 4
The title bar of the Peer-to-Peer Editor shows the name of the PLC to which the
other PLCs or remote I/Os shown in the main window are connected.

Connections The PLC NewResource is connected to the following remote 1/Os:

e Remote Input 1

e Remote Output 1

o Remote output 2

e Remote Input and output 1

In addition it is connected to the following safety PLCs:
e PLCH
e PLC2
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Overall The image below only shows an overall communication and has no relation to the
Communication network architectures.

Remote Input 1
Remote 10

Remote Output 1
Remote 10

Remote Output 2
Remote 10

Fast & Noisy

Fast & Cleanroom Medium & Cleanroom

New Resource
Safety

Slow & Cleanroom Medium & Noisy

PLC 1 Remgtetln;;lf and
Safety PLC utpu
Slow & Noisy Remote 10

PLC 2
Safety PLC
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Menus The Peer-to-Peer Editor has a number of options which are user defined, and
others which are defined according to the network communications profile.

The following sections provide detailed information regarding each of the functions
available via the menus.

Main menu

Peer-to-Peer Editor [ NewResource ]
Delete Peer-to-Peer Connection | Connect Process Signals

|Connect System Signals | HH-Networ...

nect System Signals |HH-NetworkConﬁguration |Export Peer-to-Peer Connection | Help |

To activate items shown in black above select a number next to each of the PLCs
or remote 1/Os.

Remote Input 1

Remote Output 1
Remote Output 2
Remote Input and Output
PLC1

PLC2

o|lO|A[w|N|—=

Note: Some of the above functions are only available with PLCs.

Main Menu, Delete Peer-To-Peer Connection

Overview This option removes the peer-to-peer connection between the selected PLC and the
parent PLC communication partner (in this case NewResource).

This can also be done by selecting the relevant line number next to the resource
name and selecting the delete button from your keyboard.

Note: The delete function only works with PLCs and not with remote 1/0O modules,
as the remote 1/0 modules must always have a peer-to-peer communication with
their parent resource.
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Main Menu, Connect Process Signals

Overview Connect Process Signals is used to read and write input data from/to PLCs.

Remote 1/Os automatically send and receive data to and from the parent resource
and therefore when selecting a remote I/O module this feature is not available.

Representation The following window opens when selecting this menu:

P2P Process Signals ’ NewResource’ -’ PLC1’

New Signal ] Delete Signal \| Help ]

PLC1 -> NewResource NewResource -> PLC1

Type Slgnal

Total size: 0 bytes

The window shows two different tabs:
e PLC1 — NewResource
o NewResource — PLC1

Possibilities This menu enables the following possibilities.

Areas where 2 or more PLCs are used to control areas (or zones) which need to
have input data from a specific function such as the input states of an emergency
stop function.

The PLCs in different areas may or may not have the same program used within

each PLC.

e \When the same program is used the PLC will know what the input values are for,
and therefore it is possible to directly connect the outputs signals on the PLCs or
its' respective remote 1/0.

e \When a separate program is used within each PLC, the input values must be
again fed into the logic of the second program, and used in the same way as in
the first program (however according to application requirements).
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Connection of Connection of input signals to send and receive data
Input Signals

Step

Action

1

To transfer data between 2 PLCs open the Signal Editor from the Hardware Management menu bar and
select Connect Process Signals.

2 Select the input signals which you wish to transfer between 2 PLCs from the Signal Editor and drag them
into the respective tabs.
3 For this example transfer the following input signals:

e PLC1— NewResource
e EStop 3 Input 1
e EStop 3 Input 2

Note: The input signals are from the PLC1 program and are managed by inputs coming from PLC1 or its'
associated remote 1/0.
® NewResource — PLC1

e Lock S1 input

e Lock S2 input

Note: The input signals are from the NewResource program and are managed by inputs coming from
NewResource or its' associated remote I/O).
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Step

Action

Drag and drop the respective signals to achieve the following result:

New Signal ] Delete Signal ] Help ]

PLC1 -> NewResource j NewRasourcam B ‘
ype __ _[Signal

EStop 3 Input 1

EStop 3 Input 2

Total size:1bytes /
7

P2P Process Signals ’ NewRes...
New Signal ] Delete Signal ]

Help ]

ewResource r NewResource -> PLC1

~ |signal
Lock S1 Input
Lock S2 Input

Total size:1bytes /
A

(e.g. MO) to transfer the data.

generation phase or during downloading if output signals are used.

Note: The order of the signals is irrelevant within each window, and no addressing settings are required

Note: This feature only allows input signals to be connected and will cause a failure in either the code
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Main Menu, Connect System Signals

Overview

Representation

Connect System Signals is used to provide diagnostic data from the connection
between 2 PLCs or a PLC and remote I/O, and in addition provides an option to

control a network connection.

This feature is open for both PLCs and remote 1/O.

The following window opens when selecting this menu:

P2P System Signals / NewResource /... [=]
Help
Output | Intputs )
Name Type Signal
1 |Connection Control WORD
.
P2P System Signals / NewResource /... [=]
Help
Output | Intputs }
Name Type Signal
1 |Connection State UINT
2 |Receive Timeout UDINT
3 [Response Time UDINT
4 |Version WORD
4

The window shows two different tabs:

e Output
e Inputs
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Possibilities for
Output Tab

The output tab allows you to control how the peer-to-peer communication is
established.

There are 4 different modes available:

Mode Description

Mode 1: Auto Connect This is the default setting, if no signal is attached to the
connection control, or if a signal with a word value of 0000
is provided then the communication will automatically run.

Mode 2: Toggle Mode 0 After communication is lost the toggle mode allows the
user to re-establish communication by changing the toggle
mode value via the application program.

Setting Toggle Mode 0 requires a word value of 0100.
When Toggle Mode 0 is configured and communication is
lost (connection state=CLOSED), a reconnect is only
carried out after Toggle Mode 1 has been enabled by the
application program.

Mode 3: Toggle Mode 1 After communication is lost the toggle mode allows the
user to re-establish communication by changing the toggle
mode value via the application program.

Setting Toggle Mode 1 requires a word value of 0101.
When Toggle Mode 1 is configured and communication is
lost (connection state=CLOSED), a reconnect is only
carried out after Toggle Mode 0 has been enabled by the
application program

Mode 4: Disabled Peer-to-peer communication is switched off, there is no
attempt to connect.
To disable the connection use a word value of 8000.

33003788 09/2007

201



Hardware Management

Possibilities for
Input Tab

The input tab allows you to view diagnostic data from the peer-to-peer
communication.

This data can be used within the application (e.g. for alarms) and also transferred to
a non-safety related automation device (e.g. graphical user panel such as a Magelis
terminal, or a standard PLC such as a Premium PLC).

There are 4 possible connections available:

Connection

Description

Connection State

Enables the status of the communication between 2 controllers to be evaluated in
the user program.

The connection state can have the following 3 UINT values:

® 0 = Closed: no attempt to connect

e 1 =Trying to connect

e 2= Connected

Receive Timeout
(ReceiveTMO)

Is the Monitoring time on the PLC in which a correct response must be received from
its' communication partner either a second PLC or remote |/O.
The receive timeout also applies in the reverse direction.
If no correct response is received from the communication partner within the receive
timeout, the safety-related communication is closed and all the signals imported via
the communication channel are reset to the initial values configured by the user.
The following requirement must be met for a network in which potential data
collisions could occur:
Receive Timeout =2*ResponseTime (minimum)
If this requirement is
o fulfilled, the loss of at least 1 data packet can be tolerated without the peer-to-
peer connection being dropped.
e not fulfilled, the availability of a peer-to-peer connection can only be guaranteed
in a network that is free of collisions and faults.
However, this does not affect the safety of the CPU.

Note: The maximum permitted value for Receive Timeout depends on the
application process and is set in the Peer-to-Peer Editor together with the
maximum expected ResponseTime and the network profile (this will be explained
further within this section of the manual).

Response Time

Measured response time for a data packet from PLC1 -> PLC2 -> PLC1, based on
the network hardware, CPU cycle time and the peer-to-peer profile.

Version

The version is the value of the check sum (CRC) for the peer-to-peer configuration
between 2 PLCs.

The check sums (CRC) in both PLC must be the same to be able to establish
communications.

To use any of the above features create new signals with the respective data types
within the Signal Editor and drag the signals to either the inputs or output tab
according to your needs.
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Main Menu, HH-Network-Configuration

Overview The HH-Network-Configuration provides the status of the link between the PLC
and its' selected communication partner (PLC or remote 1/O).

The configuration is set up automatically when setting up a peer-to-peer
communication between PLCs or when assigning a remote I/O to a resource.

Submenu Bar of the Peer-to-Peer Editor

Representation The submenu bar of the Peer-to-Peer Editor provides the following submenus:

|Resource IWorstCase |Network IProﬂIe IResponseTime(ms) IReceiveTMO (ms) IResendTMO(ms) |AckTMO(ms) IProdRate |Queue

The submenu bar provides header information regarding the properties described in
the following sections.

Submenu, Resource

Overview The Resource is the name of the PLC or remote I/O which you have assigned within
the Project Management for PLCs and within the properties window of a
remote I/O.
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Submenu, Worst Case

Overview The Worst Case reaction time Tg is the time between the occurrence of a change
in a physical input signal on PLC4 and the change of the corresponding physical
output signal on PLC, or remote 1/O.

Note: Ty is dependent on the application requirements and must be agreed with

the approving boards. The worst case reaction time can be seen in the Worst Case
column in the Peer-to-Peer Editor.

Formula The worst case reaction time is calculated as follows:

TR St1+t2+t3+t4

Parameter

Description

Tr

worst case response time

Ty

equal to 2 * Watchdog Time of PLC4

Note: Longest possible time until the user program has read and processed
input signals in PLC4 and made the data available for transmission.

additional transmit delays in PLC,

® when the ProdRate is0, T, =0 ms

e when ProdRate is not equal to 0 then T, = ReceiveTMO + Watchdog
Time (PLC,)

equal to ReceiveTMO
maximum age of a data packet when it is received by PLC;

equal to 2 * Watchdog Time of PLC,

Note: Longest possible time until the user program has read and processed
input signals in PLC, and made the data available for transmission.
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Reduce the Communication is normally established without any problems using the previous
Worst Case network settings in the HH protocol and peer-to-peer protocol.

Response Time

Procedure

However, by further optimizing these settings, a more even network loading and
faster data exchange can be achieved.

Note: If there is no real need to reduce the worst case reaction time, do not carry
out any changes to the Watchdog Time and the ReceiveTMO. Only the
ResponseTime should be optimized. A high Watchdog Time or ReceiveTMO
does not impair performance. An optimized ResponseTime, on the other hand,
increases availability.

Before starting the optimizing process, leave the application to run for several hours.
We recommend that as many different operating conditions as possible are tested.

This prevents faults occurring after the optimization process due to time factors that
have not been taken into account.

Reducing the worst case response time and optimizing network conditions should
be managed in the following ways:

Step

Action

1

The Watchdog Time for each PLC must be evaluated. To manage this is only possible after the
complete program is completed (including all non-safety related protocol creation, etc.)

Download to each communication partner (if remote 1/0 then only download to the PLC), and run the
system with default watchdog settings.

From the online control panel view for each PLC the maximum cycle time for each of the PLCs/remote
I/0 and add a value of 1 to 2 ms to each maximum cycle time to obtain the Watchdog Time.

Note: If the Watchdog Time falls below the cycle time (even for 1 cycle) the PLC will move into a failure
stop mode therefore do not set it below the maximum cycle time.

Enter the new Watchdog Time within the properties window of each PLC or remote 1/O.

Code generate and download the configurations again, to update the new settings to the PLCs.

Ensure within the Peer-to-Peer Editor that the value under ProdRate is 0.

Note: The ProdRate is dependant on the minimum response time when using network profiles medium
and slow. Using a typical switched Ethernet allows the fast profile to be used which will always give a
ProdRate value of 0. When using the medium or slow profile adjust the minimum response time in the
Peer-to-Peer Editor to ResponseTime/4.

ReceiveTMO is equal to or greater than 2*ResponseTime.

To reduce the ReceiveTMO run the completed application on the PLCs and (over a period of several
hours) examine the maximum response time.

From this value it is possible to enter a new ReceiveTMO value (2*ResponseTime).
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Submenu, Network

Overview

HH-Network
Setting

Network represents the name of the HH-Network shared by the resources.

Note: The name of the HH-Network is automatically set when a resource is added
to the Peer-to-Peer Editor, but can also later be entered manually, if a HH-Network
has not been specified yet.

The HH-Network setting should be created according to the communication path
between 2 PLCs or a group of PLCs.

For example, you have to connect a PLC to 1 or more remote 1/Os which have a
communication path which is a normal switched Ethernet network.

Then all of the nodes within this segment which have the same network conditions
(even when not directly communicating via the same path) can be assigned within
the same network profile (HH-Network).

When a PLC is located within an area possessing different network conditions such
as using routers, or using a serial communication network then a new network profile
(HH-Network) should be created.

206

33003788 09/2007




Hardware Management

Submenu, Profile

Overview Within the Peer-to-Peer Editor it is possible to select the closest communications
profile between 2 PLCs or a PLC and remote I/O.

There are 6 profiles available.

Fast and Use for the fastest data throughput for
Cleanroom e applications requiring fast data transmission
e applications requiring a worst case reaction time as low as possible

Item

Setting

minimum requirements for
the Ethernet network

o Fast: 100 Mbit technology (100 Base TX)

o Switched: Full duplex LAN switches only

o Clean: Fault-free network
Data loss due to network overload, external influences or
network manipulation should be avoided.

Note: The network can be shared by other patrticipants if
sufficient transport capacity is available.

characteristics of the
communication path

o Minimum delays
® ResponseTime > ReceiveTMO (otherwise ERROR))

variables

Manually set in the Peer-to-Peer Editor:
® ResponseTime
ReceiveTMO

compatible HH-network
profile

°
e Watchdog time
® Fast

peer-to-peer parameters
set

Queuelen =2
o Communication time slice large enough to enable all
protocol stacks to be processed in one CPU cycle
o if ReceiveTMO < 2 * WDZ then
e ResendTMO = ReceiveTMO /2 or
e ResendTMO = ResponseTime, whichever is greater
o if ReceiveTMO < 2 * WDZ then
e ResendTMO = ReceiveTMO-
® AckTMO =0
ProdRate = 0
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Fast and Noisy Use for the fastest data throughput
e for applications requiring fast data transmission
e for applications requiring a worst case reaction time as low as possible
e if loss of individual data packets can be corrected

Item

Setting

minimum requirements for
the Ethernet network

Fast:

e 100 Mbit technology (100 Base TX) for HH-Network profile | (Fast)

e 10 Mbit technology (10 Base T) for HH-Network profile Il (Medium)
Switched:

e Fast Ethernet full duplex LAN switches for HH-Network profile | (Fast)
e 10 Mbit hubs for HH-Network profile Il (Medium)

Noisy:

e Low probability of loss of data packets.Time for > 1 resend

characteristics of the
communication path

Minimum delays
ResponseTime < ReceiveTMO / 2 (otherwise ERROR)

profile

variables Manually set in the Peer-to-Peer Editor:
ResponseTime
ReceiveTMO
Watchdog time

compatible HH-network Fast

Medium (< 10 controllers per Token Group)

peer-to-peer parameters
set

Queuelen =2

Communication time slice large enough to enable all protocol stacks to be processed
in one CPU cycle

if ReceiveTMO > 2 * WDZ then ResendTMO = ResponseTime (> 1 resend possible)
if ReceiveTMO < 2 * WDZ then ERROR

AckTMO =0

ProdRate = 0
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Medium and Use for moderate data throughput
Cleanroom e for applications that only require moderately fast data transmission
e suitable for applications in which the worst case reaction time is not a critical

factor

e suitable for Virtual Private Networks (VPN), in which the exchange of data, when
safety devices are present (firewalls, encryption) is slow but free of errors

and cleanroom.

Note: The medium and noisy profile should normally be used instead of medium

Item

Setting

minimum requirements for
the Ethernet network

Medium or fast:

e 10 Mbit (10 Base T) or

e 100 Mbit technology (100 Base TX) or

e network with both 10 Mbit and 100 Mbit components LAN
switches required

Clean:

e Fault-free network
Data loss due to network overload, external influences or
network manipulation should be avoided.

e Time for > 0 resends

characteristics of the
communication path

Moderate delays
ResponseTime < ReceiveTMO (otherwise ERROR)

variables Manually set in the Peer-to-Peer Editor:
® ResponseTime
® ReceiveTMO
o Watchdog time
compatible HH-network ® Fast
profile
peer-to-peer parameters ® Queuelen=3
set o Communication time slice large enough to enable all
protocol stacks to be processed in one CPU cycle.
o if ReceiveTMO > 2 * WDZ then ResendTMO =
ResponseTime (> 0 resends possible)
o if ReceiveTMO < 2 * WDZ then ResendTMO = Receive TMO
® AckTMO = ReceiveTMO or AckTMO = AckTMOMax,
whichever is smaller
® ProdRate = ResponseTime / 4
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Medium and Use for moderate data throughput

for applications that only require moderately fast data transmission

suitable for applications in which the worst case reaction time is not a critical
factor

if loss of individual data packets can be corrected

Noisy °
[ ]

Item

Setting

minimum requirements for
the Ethernet network

Medium or fast:

e 10 Mbit (10 Base T) or

e 100 Mbit technology (100 Base TX)

e or network with both 10 Mbit and 100 Mbit components Hubs can be used
Noisy

e Low probability of loss of data packets Time for > 1 resend

characteristics of the
communication path

Moderate delays
ResponseTime < ReceiveTMO / 2 (otherwise ERROR)

variables

Manually set in the Peer-to-Peer Editor:

ResponseTime
ReceiveTMO

Manually set in the resource properties:

e Watchdog time
compatible HH-network ® Medium
profile o Fast
peer-to-peer parameters ® QueuelLen=3
set o Communication time slice large enough to enable all protocol stacks to be processed

in one CPU cycle.

if ReceiveTMO > 2 * WDZ then ResendTMO = ResponseTime (> 1 resend possible)
if ReceiveTMO < 2 * WDZ then ERROR

AckTMO = ReceiveTMO or AckTMO = AckTMOMax, whichever is smaller
ProdRate = ResponseTime / 4
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Slow and Use for slow data throughput
Cleanroom e for applications that only require slow data transmission to PLCs (which could be

a considerable distance away), and where the conditions of the communication
path cannot be predicted by the user.

Note: The slow and noisy profile should normally be used instead of slow and

cleanroom.
ltem Setting
network requirements ® Slow:
Mainly for data transfer via ISDN, dedicated line or radio relay.
® Clean:

Fault-free network.

Data loss due to network overload, external influences or network manipulation
should be avoided.

Time for = 0 resends.

characteristics of the
communication path

Moderate to long delays
ResponseTime = Receive TMO (otherwise ERROR)

variables

Manually set in the Peer-to-Peer Editor:

ResponseTime
ReceiveTMO
N: Number of communication partners

Manually set in the resource properties:

Watchdog time

compatible HH-network
profile

Medium
Fast

peer-to-peer parameters
set

Queuelen =4

Communication time slice large enough to enable all protocol stacks to be processed
in one CPU cycle.

if Receive TMO = 2 * WDZ then ResendTMO = ResponseTime (= 0 resends possible)
if ReceiveTMO < 2 * WDZ then ResendTMO = Receive TMO

AckTMO = ReceiveTMO or AckTMO = AckTMOMax, whichever is smaller
ProdRate = ResponseTime / 4
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Slow and Noisy Use for slow data throughput
e for applications that only require slow data transmission to controllers (which
could be a considerable distance away)
e mainly for data transfer via poor telephone lines or noisy radio relays

ltem Setting
network requirements ® Slow:
data transfer via telephone, satellite, radio, etc.
o Noisy:
Low probability of loss of data packets Time for > 1 resend
characteristics of the ® Moderate to long delays
communication path ® ResponseTime < ReceiveTMO / 2 (otherwise ERROR)
variables Manually set in the Peer-to-Peer Editor:
® ResponseTime
® ReceiveTMO
compatible HH-network ® Medium
profile o Fast
peer-to-peer parameters ® Queuelen=4
set o Communication time slice large enough to enable all
protocol stacks to be processed in one CPU cycle.
e if ReceiveTMO > 2 * WDZ then ResendTMO =
ResponseTime (= 1 resend possible)
e if ReceiveTMO < 2 * WDZ then ERROR-
® AckTMO = ReceiveTMO or AckTMO = AckTMOMax,
whichever is smaller
® ProdRate = ResponseTime / 4
HH-Network In addition to these 6 network profiles there are also 3 additional HH-network
Profiles profiles:
o fast
e medium
® none

These profiles are directly linked to the 6 network profiles and should be used
according to requirements provided in the 6 network profiles.

For the HH-network profiles please refer to HH-Network, p. 219.
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Submenu, Response Time (ms)

Overview ResponseTime is the time which elapses before the sender of the message receives
acknowledgement from the recipient.

The response time is not a parameter that can be freely configured; it is a result of
the physical conditions of the transmission path and of the configuration of the
network protocol.

Test Run As the response time influences the speed of the data transfer, a test run is
recommended to examine the actual response time.

P2P State Tab In the P2P State tab on the Control Panel, the last, average, minimum and
maximum response times are displayed.

The maximum value from the control panel should be used within the Peer-to-Peer
Editor.
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Submenu, ReceiveTMO (ms)

Overview

Requirement

The ReceiveTMO (receive timeout) is the monitoring time on the PLC in which a
correct response must be received from its' communication partner either a second
PLC or remote I/O.

The receive timeout also applies in the reverse direction.

If no correct response is received from the communication partner within the
ReceiveTMO, the safety-related communication is closed and all the signals
imported via the communication channel are reset to the initial values configured by
the user.

The following requirement must be met for a network in which potential data
collisions could occur:
e ReceiveTMO = 2 * ResponseTime (minimum)

If this requirement is... | Then...

fulfilled the loss of at least 1 data packet can be tolerated without the
peer-to-peer connection being dropped.

not fulfilled the availability of a peer-to-peer connection can only be
guaranteed in a network that is free of collisions and faults.
However, this does not affect the safety of the CPU.

Note: The maximum permitted value for ReceiveTMO depends on the application
process and is setin the Peer-to-Peer Editor together with the maximum expected
ResponseTime and the network profile (this will be explained further within this
section of the manual).

Submenu, ResendTMO (ms)

Overview

Monitoring time interval on PLC4 within which PLC, must acknowledge the receipt
of a data packet, otherwise the data packet is resent.

You can configure ResendTMO.
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Submenu, AckTMO (ms)

Overview AckTMO is the maximum amount of time within which the CPU must acknowledge
the receipt of a data packet.

AckTMO cannot be entered manually. It is set in the Peer-to-Peer Editor together
with the profile selection.

Fast Network For a fast network, AckTMO is 0, i.e. the receipt of a data packet is acknowledged
immediately.
Slow Network On a slow network, (e.g. telephone modem line) AckTMO is greater than 0.

If this is the case, the system will attempt to transfer the acknowledgement together
with process data in order to reduce the network load by avoiding addressing/
security blocks.

Submenu, ProdRate

Overview The ProdRate is the smallest time interval between 2 data packets.

The aim of ProdRate is to limit the number of data packets to a figure that will not
overload a (slow) communications channel.

This ensures even loading of the transfer medium and avoids the receipt of obsolete
data on the receiver side.

Production Rate A production rate of 0 indicates that data packets are transferred with each cycle of
the user program.

Note: A value of 0 should always be used.

33003788 09/2007 215



Hardware Management

Submenu, QueuelLen

Overview Queuelen describes the number of data packets that can be transmitted without
having to wait for their acknowledgement.

The value is dependent on the transfer capacity of the network and any possible
network delays.

Queuelen cannot be entered manually; it is set in the Peer-to-Peer Editor together
with the profile selection.
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Connection of Communication Partners Within the Peer-to-Peer Editor

Overview The connection of communication partners within the Peer-to-Peer Editor is
created by following the steps outlined below.

Note: To follow this configuration you must have at least 2 PLCs within your
configuration or a PLC and remote 1/0.

Procedure
Step Action
1 From within the Hardware Management window right-click on the resource and select Peer-to-Peer
Editor.
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E}?g Advanced Project
[%} ‘ Configuration
G (11)NewRosource
= @) PLc2
(B Access I Online >
+ -k Program Import Connections
‘D Protocol: New >

|

|

|

! -

: E+-[] Remote Copy
|

|

I Bgs () H -

& {Z0) XPst
B @)PLct e
= -3[IF Program Print...

r 1 Protocol: About configuration
:— -(*]1 Remote

{Z(0) xPsh
L . .
‘@ Programming Terminal

aste

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| Properties
|

Any remote 1/Os present within the selected PLC configuration are automatically found within the Peer-
to-Peer Editor.

Peer-to-Peer Editor [ NewResource ] Q B

Delete Peer-to-Peer Connection |Connect Process Signals |Connect System Signals | HH-Network Conﬂgurahon|Expor1 Peer-to-Peer Connection |Help
Resource Worst Network Profile Response Receive Resend Ack ProdRate [Queue
Case Time (ms) TMO (ms) TMO (ms) TMO (ms)
3 7| Remote In_1 620 HH-Network |Fast & Clean 100 500 250 0 0 2
2 |Remote In_a_Out | 1170 HH-Network | Medium & Noisy 100 500 100 500 33 3
3 | Remote Out_1 620 HH-Network |Fast & Noisy 100 500 100 0 0 2
4 | Remote Out_2 1170 HH-Network |Medium & Clean 100 500 100 500 33 3
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Step

Action

2

To create a peer-to-peer communication between 2 resources is carried out by left-clicking on the second
resource (PLC) and hold and drag to the Peer-to-Peer Editor of the first PLC.
The PLC2 is now connected to the first PLC (NewResource) within the Peer-to-Peer Editor.

Peer-to-Peer Editor [ NewResource ] E B

Delete Peer-lo-PeerConnechon|Connecl Process Signals |Connect System Signals | HH-Network Conﬂgurat\on|Expon Peer-to-Peer Connection |Help

Resource Worst Network Profile Response Receive Resend Ack ProdRate | Queue
Case Time (ms) TMO (ms) TMO (ms) TMO (ms)

PLC2 640 HH-Network | Fast & Noisy 100 500 100 0 0
Remote In_1 620 HH-Network |Fast & Clean 100 500 250 0 0
Remote In_a_Out | 1170 HH-Network | Medium & Noisy 100 500 100 500 33
Remote Out_1 620 HH-Network | Fast & Noisy 100 500 100 0 0
Remote Out_2 1170 HH-Network | Medium & Clean 100 500 100 500 33

ol sl =
W N W NN

Note: If you open the Peer-to-Peer Editor of the second PLC (PLC2) you will see PLC1 is within the
Peer-to-Peer Editor and therefore you can see you must only define the connection once.

Repeat this procedure for all peer-to-peer communications you wish to set up between your PLCs within
your program.

Note: It is not possible to create a peer-to-peer communication of a remote 1/0O associated from a
different resource (PLC). If you wish to read data from a remote I/O associated with a second resource
(PLC), you must manage this by selecting the resource (PLC) the remote I/O belongs to.
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HH-Network

Overview

HH-Network Set
Up

HH-Network
Profiles

The HH-network connection must be created according to the physical conditions of
the network (e.g. Ethernet or serial network, noisy etc..).

The HH-network contain only the profile settings and ensure that within a specific
group of PLCs and/or remote I/Os they communicate together in the most optimized
way.

The HH-network is automatically set up when creating the first remote 1/0O within the
PLC configuration.

However according to your application additional HH-network groups can be set up
by right-clicking on the overall project and selecting New — HH-Network.

There are 3 HH-network profiles that can be adjusted according to the 6 peer-to-
peer communications profiles (see Submenu, Profile, p. 207).
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Profile 1 Profile 1 (fast) is the standard profile for the setting of the HH-network and is
recommended for all network topologies that exclusively use LAN switches.

Newer, powerful networks are usually already fitted with full duplex LAN switches.

If a new network has to be configured, full duplex LAN switches should be used
instead of hubs.

So that Profile 1 (fast) can be used, the Ethernet network must meet the following
minimum requirements:

ltem Setting

minimum requirements for | @ 10 Mbit or 100 Mbit technology

the Ethernet network ® Use of full duplex (recommended) LAN switches.

o Data loss due to network overload, external influences or
network manipulation should be avoided as this can lead to
the loss of data.

Note: The network can be shared by other participants if
sufficient transfer capacity is available.

Profile 1 (fast) is suitable for

e applications that require a high data throughput or fast data exchange, as well as
for applications with slow communication paths (e.g. telephone modem).
This is achieved by setting an appropriate ResponseTime and ReceiveTMO in
the Peer-to-Peer Editor.
However, it should be noted that ResponseTime and ReceiveTMO have an
effect on the Worst Case Reaction Time.

e communication between 2 or more Token Groups. In this case, Profile 1 (fast)
should be set for all token groups.

Note: As token passing is switched off in the fast profile, a second controller is not
required for token exchange. In this case, a token group can be generated with just
1 controller. The single controller can, however, communicate with other token
groups with several controllers.

If an existing, older network (which is partly or exclusively based on hubs) is used
for communication between the controllers, Profile 2 (medium) should be used.
Otherwise, collisions of data packets in the network will cause data losses that must
be corrected by sending the data packets several times. This can slow down
communications considerably.
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Profile 2

Profile 3

Profile 2 (medium) is recommended for networks that are partly or exclusively based
on hubs. In contrast to switches, hubs are not able to coordinate network access, a
task which therefore has to be carried out by token passing.

In the case of Profile 2 (medium), communication within a token group as well as to
external token groups is controlled by token passing, which means all participating
token groups must use the same profile.

The fact that only the controller holding the token can send data packets means the
exchange of data is free of collisions and therefore deterministic. The data is,
however, not exchanged as quickly as with Profile 1 (fast).

To use Profile 2 (medium), the Ethernet network must meet the following minimum
requirements:

ltem Setting

minimum requirements for | @ 10 Mbit or 100 Mbit technology

the Ethernet network ® Use of hubs or switches.

o Data loss due to network overload, external influences or
network manipulation should be avoided as this can lead to
the loss of data.

Note: With the exception of the controllers, no other
participants are allowed to operate in a hub-based network.

Note: Only 1 programming terminal is allowed online at any one time.
Programming terminals increase the amount of data in the network, but do not take

part in token passing.

The Profile None allows you to adjust all values for the profile.

Note: Only experienced people should use this profile.
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6.10 Control Panel, General

Control Panel, General

Overview The Control Panel is the most important tool with regards to communication with a
controller.

Within the Control Panel the user can:
starting/stopping PLCs
downloading

communication statistics

operating parameters

operating statistics

etc.

Note: Before the code generated by the code generator can be loaded into the
PLC, all IP addresses must be correctly configured in the Hardware Management.
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Control Panel The Control Panel has its own menu and button bar and individual windows can be
Tabs viewed by selecting the tabs:

Resource State

Safety Parameters
Statistics

P2P State (Peer to Peer
Remote 1/0

HH State

Environmental Data

OS (Operating system)
IP Settings

Licence

!‘!ﬁ ontrol Panel [ NewResource]

PADT Resource Communication Test Mode Extra Help

S Rlrm @l

Resource State | Safety Parameters] Statistics ] P2P State] Remote 1/10 ] HH State \| Env ﬂ:

CPU State STOP / VALID CONFIGURATION
COM State STOP / VALID CONFIGURATION
Program Name Typelnstance

Program State STOP

Faulty I/0 Modules 0

Force State Forcing disabled
Remaining Force Time (s) 0

[F/[10" Online [Administrator 4
Z
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Start the Control

Panel

Multi Control
Panel

To start the Control Panel for a resource, right-click on the resource in the structure
tree and select Online — Control Panel in the context menu.

[EJELOP Il Factory Hardware Management

Project  Edit Signals Online Windows Help

[=1 -Ta Basic Configuration
= ‘ Configuration

. Resource Peer-to-Peer Editor
) Control Panel

New

Copy
Paste

Delete

Print...

Check Redundancy

Force Editor
Diagnostics

Access Management
Communication Settings

Multi Control Panel

Properties

Note: For the Multi Control Panel please see Run, p. 430.
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6.11 Control Panel, Menu Bar

At a Glance

Overview This section describes the objects in the menu bar of the Control Panel.

What's in this This section contains the following topics:

ion?

Section? Topic Page
Menu Bar, PADT 228
Menu Bar, Resource 230
Menu Bar, Communication 234
Menu Bar, Test Mode 235
Menu Bar, Extras 237
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Menu Bar, PADT

Overview

Representation

Connect
Disconnect

Online
Parameters

Online
Parameters,
Refresh Rate

The submenu PADT enables you to connect or disconnect from the PLC and view
the Online Parameters.

\_ Resource Communication  Test Mode Extra

Disconnect

Online Parameters...

Connect enables the PC and the PLC to communicate together.

Disconnect closes the connection between the PC and PLC.

Online Parameters allows the user to adapt the response time for the
communication between the PC and PLC.

Online Parameters includes the following options:

o Refresh Rate
e Service Timeout
e Request Delay

The refresh rate is the interval in milliseconds in which the data displayed by the PC
is read by the controller and updated on the screen. The value in brackets is the
previously set (old) value.

Note: The refresh rate must be set so that neither the communication path not the
PC is overloaded

If the programming terminal is connected to a controller via a slow modem line, a low
refresh rate (= longer time) must be set, than would be the case with a fast Ethernet
connection. The same applies if several programming terminals are communicating
with the same controller simultaneously.

If the refresh rate is set too high in a fast network (= shorter time), increased system
loading of the programming terminal and possibly delayed responses to keyboard
inputs can occur

228
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Online Service Timeout is the time that the PC waits for the response of a service. The
Parameters, value in brackets is the previously set (old) value.

Service Timeout The PC communicates with a resource via so-called services. If a service has not

been executed by the resource, the PC waits for the service timeout before it signals
the error to the user.

With slow communication channels, the service timeout must be selected in such a
way that the resource has sufficiently time to execute the service. Otherwise, the
requested service is acknowledged with an error message by the PC.

Note: The value must be = 500 ms.

Online If the PC requests several services from the resource, an interval can be set
Parameters, between the individual services in order to reduce the network load.

Request Delay Normally it is not necessary to manually change the default value.
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Menu Bar, Resource

Representation

PADT Communication  Test Mode Extra

Warmstart

Coldstart
Stop

Download

Check Consistency...

Safety >

Warmstart Warmstart enables the user program in the resource to be started by the PC from
the retained values provided.

A warmstart can also be carried out automatically if the AutoStart Enable switch in
the resource properties is activated and Warmstart has been selected as the
AutoStart mode from within the properties of the program instance.

Coldstart Coldstart enables the user program in the resource to be started by the PC from the
initial values provided.

A coldstart can also be carried out automatically if the AutoStart Enable switch in
the resource properties is activated and Coldstart has been selected as the
AutoStart mode from within the properties of the program instance.

Stop Stops the execution of the user program on the PLC.

A WARNING

UNINTENDED EQUIPMENT OPERATION

Evaluate operational state of all physical outputs before starting or stopping the
program.
Stopping the user program resets all physical outputs on the resource to 0.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.
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Download

Check
Consistency

Safety

Download loads a configuration and (if available) user program into the resource. To
do this, the resource must be stopped and the code generation must have been
successfully ended.

A CAUTION

IRREPARABLE PROGRAM DAMAGE

Save the configuration/user program before downloading a new configuration/user
program.

If a configuration/user program is already present in the PLC it will be overwritten
by a download.

Failure to follow these instructions can result in injury or equipment damage.

Check Consistency checks if the configuration currently loaded in the programming
terminal is identical to the configuration loaded in the resource. The check is carried
out using the checksums (CRCs).

Note: If the consistency check shows different checksums, certain functions (e.g.
Forcing from the PC) cannot be carried out.

Safety includes the following options:

e Set Main Enable
e Reset Main Enable
e Change Safety Parameters

PADT Communication  Test Mode Extra

Warmstart
Coldstart

Stop

Download

Check Consistency...

Reset Main Enable

Change Safety Parameters...
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Safety, Set Main
Enable

‘ Note: To be able to set Main Enable, the resource must be in STOP mode.

The (safety switch) Main Enable can be set or reset in the CPU. Only when Main
Enable is set, changes to the safety parameters can be carried out.

The Main Enable switch is set if the function is selected and the confirmation
message that follows is confirmed with Yes. The setting is saved in the properties of
the resource.

Note: Changes to the safety switch are immediately carried out in the resource and
automatically saved in the project.

Safety, Reset
Main Enable

Note: The resource does not have to be stopped to reset the Main Enable.

The Main Enable is reset if the function is selected and the confirmation message
that follows is confirmed with Yes.
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Safety, Change
Safety

Parameters !‘!E Safety Parameters Dialog [NewResource]
Value to change change
Safety Time [ms] | 100 —
Watchdog Time [ms] [50 -
™ Autostart v

[v Start/Restart allowed

[V Loading allowed

[~ Test Mode allowed

[~ Change variables in OLT allowed
[~ Forcing allowed

[v Stop on Force Timeout

SR N N i

Apply Cancel | Help |

The configuration of a resource is a part of the project and is normally defined in the
properties of the resource during the creation of the project.

However, the safety parameters can be changed online if Main Enable has been
set. Parameters that will change after the Apply button is pressed are marked with
a tick in the Change column.

As soon as the new settings become active in the CPU, they are also saved in the
properties of the resource in the project.

Note: Detailed information regarding the settings of the safety parameters can be
found in the Safety Manual and in the topic Properties, p. 157 of this manual.
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Menu Bar, Communication

Representation

PADT Resource Test Mode Extra J
Reset CPU Communication State

Reset P2P State
Reset HH State
Update HH State

Reset CPU The Reset CPU Communication State function resets the values of the
Communication Communication Time Slice in the Statistics tab. The reset function is particularly
State useful if the maximum and minimum values have to be re-calculated.

Reset P2P State Reset P2P State resets the values of the response time in the P2P State tab. The
reset function is particularly useful if the maximum and minimum values have to be
re-calculated.

Reset HH State The Reset HH State function resets the values of the Token Cycle Time and the
response time in the HH State tab. The reset function is particularly useful if the
maximum and minimum values have to be re-calculated.

Update HH State  To keep the network load at a minimum, the COM communication module does not
update the HH State automatically. A user with administrator access can manually
update the screen display using the Update HH State command.
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Menu Bar, Test Mode

Representation

Enter Test mode
(Hot Start)

Enter Test mode
(Warm Start)

PADT Resource Communication Extra
Enter Test Mode (Hot Start)

Enter Test Mode (Warm Start)
Enter Test Mode (Cold Start)

Single Cycle

Continue with Run

A WARNING

UNINTENDED EQUIPMENT OPERATION

Do not use Test Mode during normal operation.
Limit use of Test Mode to system commissioning and de-bugging.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

Enter Test Mode (Hot Start) halts the execution of the user program, with all signal
states and physical outputs retaining their values and settings. Using the Single
Cycle command, the user program can then resume in single step mode.

Note: The test mode can only be switched on if Test Mode allowed has been
previously activated in the properties of the resource.

Enter Test Mode (Warm Start) halts the execution of the user program, with the
signals declared as Retain retaining their values, and all other signals of the user
program reset.

Note: The test mode can only be switched on if Test Mode allowed has been
previously activated in the properties of the resource.
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Enter Test mode
(Cold Start)

Single Cycle

Continue with
Run

Enter Test Mode (Cold Start) halts the execution of the user program, with «all»
signals of the user program being reset. Using the Single Cycle command, the user
program can then be started in single step mode.

Note: The test mode can only be switched on if Test Mode allowed has been
previously activated in the properties of the resource.

When the user program is in test mode, Single Cycle instructs the CPU to execute
the user program a single time. The command must be re-executed for each cycle.

Note: The Test Mode can only be switched on if Test Mode allowed has been
previously activated in the properties of the resource.

Continue with Run ends the test mode and the user program continues to run in
normal operation with the current signal states.
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Menu Bar, Extras

Representation

Set Date/Time

Change System
ID

Device Settings

PADT  Resource Communication  Test Mode

Set Date/Time...

Change System ID...
Device Settings...

Update OS >
Reboot Resource

Load Resource Configuration fr...

Clear Resource Configuration
Set Backplane Type

The clock integrated in the PLC can be set using Set Date/Time. Date and time are
particularly important when evaluating the long term and short term diagnostics.
When setting the date and time, the setting in the programming terminal is used as
standard. If this is not suitable, a user-defined setting can also be carried out.

Note: The date and time can only be changed if the CPU Main Enable switch has
been set before.

Change System ID is used to change the SRS (System Rack ID) online. Before the
System ID can be changed, any user program being executed in the controller must
be stopped. After entering the new System ID, it is saved in the controller using the
OK button and acknowledged by means of a message.

Note: The configuration must be code generated again to ensure the ID has been
updated within the configuration.

The Device Settings function allows the administrator to reset the Ethernet network
parameters. To do this, the controller must be in STOP state.

Note: The configuration must be code generated again to ensure the IP address

has been updated within the configuration.
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Update OS

Reboot
Resource

Load Resource
configuration
from Flash

Clear Resource
Configuration

Set Backplane
Type

Is not used.

If a PLC is in ERROR STOP state (red LED lights up), it can only be reset by means
of the Reboot Resource function.

Reads the configuration of the PLC from the COM Flash File System of the PLC and
transfers the data into the CPU and COM. This is comparable to a restore.

Used if the PLC goes into ERROR STOP due to a data error in the non-volatile
memory of the CPU (NVRAM), the PLC must be rebooted using the command
Reboot Resource. The controller then goes into STOP/INVALID
CONFIGURATION state due to the data error in the NVRAM. Use this feature to
transfer the backup data from the Flash to the CPU.

Clear Resource Configuration deletes the configuration. However, the buffered
memory for long and short term diagnostic, the date and time settings, the System
ID and the IP Address all remain unchanged.

Do not use this command.
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6.12 Sub Window Tabs

At a Glance

Overview This section describes the sub window tabs of the Control Panel.

What's in this This section contains the following topics:

Section? Topic Page
Sub Window Tabs, Resource State 240
Sub Window Tabs, Safety Parameters 242
Sub Window Tabs, Statistics 243
Sub Window Tabs, P2P State (Peer to Peer) 244
Sub Window Tabs, Remote 10 246
Sub Window Tabs, HH State 247
Sub Window Tabs, Environmental Data 248
Sub Window Tabs, OS (Operating System) 249
Sub Window Tabs, IP Settings 250
Sub Window Tabs, Modbus Master 255
Sub Window Tabs, License 256
Sub Window Tabs, Ethernet IP 257
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Sub Window Tabs, Resource State

Representation

CPU State STOP / VALID CONFIGURATION
COM State STOP / VALID CONFIGURATION
Program Name Typelnstance
Program State STOP
Faulty /0O Modules 0
Force State Forcing disabled
Remaining Force Time (s) 0
CPU State The CPU State is information provided on the current CPU State of the PLC. The
possible states are:
e Run
e Stop/Valid Configuration
e Stop/Invalid Configuration
e Stop/Loading OS
e Error Stop
COM State The COM State is information provided on the current Communication State of the

PLC. The possible states are:

e Run

e Stop/Valid Configuration
e Stop/Invalid Configuration
e Stop/Loading OS

Program Name Name of the program instance currently loaded in the resource (PLC).

Program State The program state is the current state of the program instance. The possible states
are:

Run

Stop

Halt
Missing
Error Stop
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Faulty 10
Modules

Force State

Remaining Force
Time

The Fault 10 modules status provides the number of faulty or incorrectly configured
input/output modules. A module is also deemed faulty if it has been incorrectly
configured.

Force State provides the status of Forcing. Possible States are:

e Forcing inactive
e Forcing activated
e Forcing prepared

Remaining Force time is the time in seconds until the Force state is reset.
Depending on the state of the Stop on Force Timeout switch, the user program is
either halted or continues to run with the latest process values.

The value is 0 if forcing is not active or is disabled.
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Sub Window Tabs, Safety Parameters

Representation

CPU
Configuration
CRC

System Rack

Safety Time

Watchdog Time

Allowed Actions

- Allowed Actions

Change variables in OLT allowed
Forcing allowed

Main Enable v

Autostart v

CPU Configuration CRC 16#7704DA09 Start/Restart allowed ~

System Rack 1.0 Loading allowed [~
Safety Time [0 Test Mode allowed

Watchdog Time 50 -

2

2

-

Stop on Force Timeout

The CPU Configuration CRC is a hexadecimal representation of the checksum
which results from the configuration of the CPU after the compilation of the project.
See section Code Generator for more information.

The System Rack provides the system ID of the PLC (SRS).

The Safety time is a time specified by the user in the resource properties which the
user may need (maximum) in order to react to the change of a physical input signal
with an output signal, and in addition is the maximum time which the PLC has to
react to an internal failure/error.

The Watchdog time is the maximum time in milliseconds allowed for processing a
routine cycle.

The current states of the CPU switches are displayed in the right half of the window,
as well as how they were configured and saved in the project.
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Sub Window Tabs, Statistics

Representation

Date/Time

Cycle Time (ms)

Com. Time Slice
(ms)

Number of Time
Slices

Date/Time 04/09/2000 06:58:58

last avg. min. max.
Cycle Time 4 3 1 5
Com.Time Slice [ms] 0 0 0 0
Number of Time Slices 0 0 0 0

Date/Time display of date and time of the PLC. The settings can be changed using
the Extra — Set Date/Time menu.

The Cycle Time displays the last, average, minimum and maximum cycle time.

The cycle time is the time required by the CPU to execute the user program once
completely.

A WARNING

UNINTENDED EQUIPMENT OPERATION

Make sure that the cycle time is smaller than the watchdog time.
If the cycle time is not smaller than the watchdog time, the PLC or Remote 1/O will
move into an error stop condition.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

The Communication Time Slice is the time which was required (or which is
required in average), to process all communication tasks within a CPU cycle. The
communication time slice is part of the cycle time.

Number of time slices which are/were required to process all communication tasks.

Note: This value should always be at 1! This means that the communication time
slice calculated was sufficiently large to avoid requiring several CPU cycles to
complete all communication tasks.
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Sub Window Tabs, P2P State (Peer to Peer)

Representation

Resource

Syst. ID

State

RspT (last, avg.,
min, max)
MsgNo

AckMsgNo

DataSeq

Opens

IRe:SOErcE :System.Rack State  |RspT last [ms] [RspT avg. [ms](RspT min. [ms][RspT max.[ms]MsgNo | AckMsgNo ((
test 10.0 Closed 0 0 4294967295 0 0 0 ))

))Data Seq [Opens [Resends [BadMsgs |EarlyMsgs [ReceiveTMO [ms] [ResendTMO [ms] [AckTMO [ms] [CurKeVer ((
(( 0 0 0 0 0 500 100 0 16#000020))

Name of other Safety PLC(s) with which the PLC currently being viewed (see header
of the Control Panel) is communicating.

The System ID is the unambiguous identification of a resource in a network. The
System ID is part of the SRS (System, Rack, and Slot) and can be between 2 and
65535.

State provides the current status of communication. There are 3 different states:
e Connected

e Trying to open

e Closed, no attempt to connect

Measured response time for a data packet from PES1 -> PES2 -> PES1, based on
the network hardware, CPU cycle time and the Peer-to-Peer profile.

The message number is provided by a 32 bit resolution counter for all data packets
which have been sent to the PLC.

The acknowledgement number is the number of the received data packets, the
receipt of which the PLC must acknowledge.

The data sequencing is provided by a 16 bit resolution counter for data packets
which contain process data. The difference between the message number and data
sequence is that the data sequence data packets only contain protocol information
for the processing of the Peer-to-Peer communication.

Number of successfully completed connects to a PLC. A number greater than 1
indicates that the communication to a controller failed temporarily and was
automatically re-established.
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Resends

BadMsgs

EarlyMsgs

ReceiveTMO
ResendTMO

AckTMO

CurKeVer

NewKeVer

The number of resends is provided by a 32 bit resolution counter for data packets
which were resent because acknowledgement was not received within the
ResendTMO (repeat time exceeded).

The number of bad messages is provided by a 32 bit resolution counter for received
data packets which were either damaged or which were unexpected. A damaged
data packet is, for example, one with an incorrect sender or a faulty checksum. An
unexpected data packet is, for example, an Open command, although the
controllers were already connected

The number of early messages is provided by a 32 bit resolution counter for data
packets which were not received in the correct order. If a data packet is lost on the
network due to faults and is not received, a gap appears and the next data packet is
received too early.

Value specified by the user for the exceeded receive time (Receive Timeout).

Value specified by the user for the exceeded resend time (Resend Timeout).

Value specified by the user for the exceeded acknowledgement time (Acknowledge
Timeout).

Checksum for the Peer-to-Peer configuration. Identical to the Peer-to-Peer system
signal version (current version of the communication end point).

Reserved for future applications.
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Sub Window Tabs, Remote 10

Representation

STOP

Synchronize

Remote 10 table

Stop

Synchronize

Resource System.Rack | State
1~ “[HIMatrix F1 DI 16 01_1 11.1 not connected
|

The Stop button is used to stop the Remote 1/0(s) selected in the Remote /0 table.

Step

Action

1

In the Remote /O table click on a line number to select a Remote I/O.

Note: You can select multiple Remote I/Os by holding down the CTRL key while
clicking on line numbers, or by pressing the SHIFT key to mark the first and the
last Remote 1/O.

Click the Stop button.

Confirm the safety request with OK.

The Synchronize button is used to start a Remote 1/0O and to synchronize it with the
parent resource. To synchronize the Remote I/O click on a line number within the
table to select a Remote I/O. Note: In order to use Synchronize, the parent
resource must be in RUN

Step Action
1 In the Remote /O table click on a line number to select a Remote I/O.
2 Click the Synchronize button.
3 Confirm the synchronize request with OK.

The Remote I/O table displays the following information:

o Name of the Remote I/O
e System Rack ID of the Remote 1/0O
e Status of the Remote I/O:

e Run

Stop/Valid configuration
Stop/Invalid configuration
Error Stop

Not connected
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Sub Window Tabs, HH State

Representation

last |avg. |min. |max.

Bus Cycle Time [ms]

Resource Link ID

State [RspTlast  [RspT avg. RspT min. RspT min.  |LinkMode (TokenGro...

HIMatrix F1 DI 16 |16#000B0081 - 0 0 0 0 TCS direct [214748364

Bus Cycle Time

Resource
LinkID
State

RspT (last, avg.,

The Bus Cycle Time is the maximum permitted time in milliseconds for a Token
Cycle. Within the Bus Cycle Time, a resource expects the Token which it passed
on to be returned.

The Bus Cycle Time is dependent on the number of PLCs/Remote IO in a Token
Group and can be found in the HH Status of the Control Panel.

If Token Passing is switched off, the Bus Cycle Time is 0.

The name of the Remote 10 or PLC

The Network ID of the Remote IO or PLC

Communication state

If Link mode is TCS direct (Token Passing OFF), the response time (RspT) is the

min., max.) time for a data packet from PES1 -> PES2 -> PES1, depending on the network
hardware and topology. This parameter cannot be set by the user.
If Link mode is TCS TOKCYC (Token Passing ON), the response time is part of the
Token Cycle Time.

Link Mode

Value Description

TCS direct (Token
Passing is OFF)

Safety-related data is sent as soon as it is formatted and is ready for transmission. Access
to the network is coordinated through the network hardware (LAN switches).

TCS TOKCYC (Token
Passing is ON)

Used in connection with the "normal" protocol mode. Safety-related data is only sent if the
resource receives the Token which is in circulation. Access to the network is coordinated
through the software.

Token Group ID

Token Group ID is the identification of the Token Group.
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Sub Window Tabs, Environmental Data

Overview

Representation

Temperature
State

Power Supply
State

Fan State (only
available for the
Modular Safety
PLC)

Relay State (only
available for the
Modular Safety
PLC)

The Environment Data tab displays status messages for the temperature, power
supply, ventilator and error relay in hexadecimal form.

Temperatur State 16#00
Power Supply State 16#00
Fan State 16#FF
Relay State 16#00

Provides the current operating temperature level of the PLC. The following are the
possible values:

00 Normal approximate temperature: T < 40°C

01 High approximate temperature: 40°C > T < 50°C
02 Error with measurement

03 Very High approximate temperature: T > 50°C

The Power Supply State provides the power supply operating level to the PLC. The
following are the possible values:

e 00 Normal
e 01 Problem with supply

The Fan State provides the Fan operating status for the Modular PLC. The following
are the possible values:

e 00 Normal
e 01 Error (must be replaced)
e FF Not available (Normal for Compact PLCs and Remote 10)

Provides details of the relay contact state on the Modular Safety PLC.
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Sub Window Tabs, OS (Operating System)

Representation

Description

Serial No 98220065100090048001

Version CRC

CPU OS 6.34 16#00730254
CPU OS Loader 6.12 16#AEAF61FB
CPU Boot Loader 4.56 16#E6D68E32
COM OS 11.24 16#F7C4B331
COM OS Loader 1.2 16#58C67B70
COM BOOT Loader 1.2 16#CED61556
Element Name Description

Serial Number

Serial number of the communication module

Serial number of the
communication module

Version and checksum (Cyclic Redundancy Check, CRC) of
the CPU operating system

CPU OS Loader

Version and checksum of the CPU operating system loader

CPU Boot Loader

Version and checksum of the CPU boot loader

COM OS

Version and checksum of the COM operating system

COM OS Loader

Version and checksum of the COM operating system loader

COM Boot Loader

Version and checksum of the COM boot loader
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Sub Window Tabs, IP Settings

Representation
Global Settings ARP Aging Time [ms] MAC Learning IP Forwarding ICMP Mode
Change... 60000 Conservative On All implemented
Interface Settings IP Address Subnet Mask IF Type Speed Flow Control MACAddress
Change... 1 |172.20.141.140|255.255.255.192 Ethernet Autoneg  |Autoneg 00-e0-a1-00-7f-98
Routing Settings Route IP Route Subnet Mask | Gateway/IF  [Mutable
Add 1 127.0.0.1 255.255.255.255 0.0.0.0 no
2 224.0.0.0 240.0.0.0 0.0.0.1 no
_ G | 3 amiiaois | 52526192 | 0004 no
Remove 4 172.20.141.0 255.255.255.0 0.0.0.1 yes
Ethernet switch Link Speed Flow Control Autoneg Limit
Change upP 100 Full duplex TRUE Broadcast
Down 10 Half duplex TRUE Broadcast

Global Settings

Allows you to change the following:

ARP Aging Time (ms)
MAC Learning

IP Forwarding

ICMP Mode
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Global Settings,
ARP Aging Time
(ms)

Global Settings,
MAC Learning

A PLC stores the MAC addresses of its communication partners in the ARP cache.

If a message from the communication partner arrives within 1x - 2x ARP aging time,
the MAC address remains in the ARP cache.

If a message from the communication partner does not arrive within 1x - 2x ARP
aging time, the MAC address is removed from the ARP cache.

The contents of the ARP cache cannot be read out by the user.

The range of valid values is 1000 ms to 3600000 ms. The default value is
20000 ms.The typical value for the ARP aging time in a local network is 5000 ms to
20000 ms.

Note: The ARP aging time must be adapted (increased) to the additional delays of
forward and return paths when using routers/gateways.

If the ARP aging time is too small, the MAC address of the communication partner
is removed from the ARP cache and communication is terminated.

With MAC Learning and ARP Aging Time (ms) the user sets, how quickly a MAC
address is to be learned.

There are the following settings:

Setting Description

Conservative If MAC addresses of communication partners are already in the ARP
cache, these entries are locked for the duration of at least 1 x ARP aging
time to maximally 2 x ARP aging time and cannot be replaced by other
MAC addresses.

Thus it is guaranteed that packets cannot be - intentionally or
unintentionally - rerouted to irregular network participant.

If a network is extended by a PLC, Conservative does not apply: The new
controller is recognized immediately and the MAC address is stored in the
ARP cache of the communication partners.

Note: If a PLC is exchanged, for which ARP Aging time = 1 hour and MAC
Learning = Conservative, the communication partner learns the new MAC
address the earliest after 1 hour to maximally 2 hours. In this time
communication with the exchanged controller is impossible.

Tolerant With the receipt of a message the IP Address in the message is compared
with the data in the ARP cache and the stored MAC address in the ARP
cache is immediately overwritten with the MAC address from the message.
Use the Tolerant setting, if you use routers with redundant interfaces and
the availability of communication is more important than authorized access
on the PLC.
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Global Settings,

IP Forwarding

Global Settings,

P-Forwarding enables a PLC to work as a router and forward messages of other

nodes.

Setting Description

ON IP-Forwarding is enabled
OFF IP-Forwarding is disabled

Note: Do not use IP forwarding on Remote 1/O.

ICMP is often considered part of the IP layer. It communicates error messages and

ICMP Mode other conditions that require attention. ICMP messages are usually acted on by
either the IP layer or the higher layer protocol (TCP or UDP). Some ICMP messages
cause errors to be returned to user processes.

ICMP Mode Ping ICMP error Description

messages

Don’t answer Off Off All ICMP commands are switched off. This makes the Remote 1/0
safe against sabotage via the network.

Echo response | On Off If Echo response is switched on, the node responds to a Ping
command. As a result it can be determined whether a node is
reachable. Safety is still high.

Host Off On Not of importance for the user. Only for tests with the manufacturer.

unreachable

All implemented | On On All ICMP commands are switched on. Thus a more exact fault-tracing
of network errors is obtained.

Interface
Settings

Note: For resources the ICMP mode is constantly set to «All implemented». Only
Remote I/Os the settings can be changed

Allows you to change the following:

o |P Address
e Subnet Mask
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Interface
Settings, IP
Address

Interface
Settings, Subnet
Mask

Routing Settings

Routing
Settings, Route
IP and Route
Subnet Mask

Routing
Settings,
Gateway/IF

Routing
Settings,
Changeable

The IP Address is the address under which the PLC is logged on in the network.
This enables the controller to be clearly identified in the network.

The IP Address can be assigned to the PLC according to user-requirements and is
defined in the COM properties of the controller and saved in the project.

An IP Address is a four byte binary number and consists of so called octets, for
example, 192.12.144.65. The IP Address is comprised of the network address, the
subnet address and the host address.The host address, also called Host ID,
identifies the individual controller.

The Subnet Mask is a 32 bit address mask which is used to subdivide the
IP Address into the network address and the host address.

Note: Any changes to these settings should be made within the project as the
program must be recompiled and downloaded again.

Routing allows data exchange between PLCs in different subnets. In the Routing
Settings, a maximum of eight user-defined routes can be entered. The buttons Add,
Change and Remove are used to add, change and remove routing entries.

Route IP and Route Subnet Mask define, for which target address range a routing
entry is applied.

The target addresses ranges are: 1.0.0.0...223.255.255.255 (Class A, B, C).

Node, over to which the packets are sent to the target address range.
Typical values:

e 0.0.0.1 Fixed designator for the Ethernet interface of a PLC
e 192.168.2.251 Example for the IP Address of a Gateway

The eight user-defined routes are alterable. In addition to the user-defined entries
not alterable routes displayed, e.g.

e 127.0.0.1 Loop Back Interface
e 192.168.4.0 Subnet Route to the subnet in which the PLC is located
e 192.168.4.1 Host Routing to the PC
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Ethernet Switch

Enables the user to adjust the Ethernet communications settings for each of the
switched Ethernet ports on the PLC.

The settings should be adjusted in the Hardware Management within the COM of

ea

ch PLC.

a

a
r
3

Type

Port

Speed [MBit/s]

Flow Control

Autoneg also with fix values

Limit

OK Cancel |

=8

|Port settings

| 1

|Autoneg (10/100)

|Autoneg j
2

|Broadcast j

Apply Help
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Sub Window Tabs, Modbus Master

Licenses

Communication
Details

Representation

To use the Safety PLC as a Modbus Master (TCP/IP or Serial) to control non-safety
related devices such as non-safety related Remote I/0O modules you must purchase
either or both of the following licenses:

o XPSMFMMRTU
o XPSMFMMTCP

It is possible to use the product as a master for a limited period for testing etc.
without purchasing a license. However, after the trail period the PLC will return to
the Stop state!

The communication details when using the Modbus Master functionality are
available within the online help (Hardware Management window).

|

— Modbus Master ’\
Name — }[ID [State | \
— Modbus Slave (
Reset Name [FBx [Addr [IP Addr [ConnState [LastCyc [MinCyc [AvgCyc [MaxCy
<4

|
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Sub Window Tabs, License

Overview

Representation

Within the License tab information is provided to which protocols are available
within the PLC. The details of any additional licenses are available here after
entering the activation code within the COM of the resource.

The license Unknown Feature is available for use during which it is possible to use
Modbus TCP/IP client, Modbus RTU Serial Master (if internal hardware is available),
and Ethernet/IP protocols for a limited duration.

- Activation Code

—License content

Licensed for IP

Licensed for SRS
License number

Features Feature | Source Expires
HH Protocol Hardware -1
Unknown Feature[16]  Hardware 14949016
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Sub Window Tabs, Ethernet IP

Overview The license for Ethernet IP will be made available around End 2007. For more
information regarding this protocol please see Online help.

Representation

. Protocol State W Connection State |

FS Upload | Vendor Id | 925
Device Type | 14
Product Code | 2
Major/Minor Revision | 1.1
CPU Serial Number | 16#41007F98
Status | 16#0074
Product Name | Preventa safety PLC XPSMF40
Disable Scanner | 1
Bad Messages | 0
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6.13 Diagnostics Window

At a Glance

Overview This section provides information on the Diagnostics window.

What's in this This section contains the following topics:

ion?

Section? Topic Page
Diagnostics Window 260
Diagnostic Menu 261
Options 263
Properties 265
Abbrevations 266
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Diagnostics Window

Overview The Diagnostics window displays the entries saved within the long term and short
term diagnostic memory of a PLC or Remote I/O.

Note: The number of diagnostic entries that can be saved in a PLC or Remote 1/O
depends on the product type.

The Diagnostics window is controlled by the commands within the menu bar and
the buttons in the toolbar. The diagnostic data can be filtered in a number of ways
and is displayed in a table with different colors to improve the readability.

Representation

Diagnostics [ NewResource] Q
Diagnostics Help
na

o Start At Oldest Entry [V Sort

@ Start At Newest Entry [V CPU Short Term Diagnostics

o Start At Date 01/017200 13:00 [v. CPU Long Term diagnostics

o Stop At Date 01/18/2038 15:14 [~ COM Short Term Diagnostics

@ Entries Per Diag. 40 EI [~ COM Long Term Diagnostics

Level |Date v IText IOrigin IType IParame..:
Info 04/09/2000 19:28:48.343  CPC-P2P:>>>TRYING TO OPEN>>>[Peer System.Rack:11/1] CPU ST [0x15¢e(3.
Info 04/09/2000 19:28:48.343  CPC-P2P:>>>TRYING TO OPEN>>>[Peer System.Rack:11/1] CPU LT [0x15¢e(3.
Info 04/09/2000 19:28:48.334  CPU State >>> RUN CPU ST [0x489(1.
Info 04/09/2000 19:28:48.334  CPU State >>> RUN CPU LT [0x488(1.
Info 04/09/2000 19:28:48.256  CPU TRANSITION >>> STOP to RUN CPU ST [Ox4c2(1.
Info 04/09/2000 19:28:48.256  CPU TRANSITION >>> STOP to RUN CPU LT [Ox4c1(1.
Info 04/09/2000 19:28:48.256  CFG: Received command >> Cold Start << CPU ST [0x647(1.
Info 04/09/2000 19:28:48.255  CFG: Received command >> Cold Start << CPU LT [0x646(1.
Info 04/09/2000 19:28:48.389  CPU State >>> STOP / VALID CONFIGURATION CPU ST [0x409(1—
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Diagnostic Menu

Overview The Diagnostic menu contains the following functions:

Diag. Online
Diag. Offline
Clear

Export...
Previous Entries
Next Entries

Note: The functions of the Diagnostics menu can also be carried out by the
buttons in the toolbar.

Diag. Online The Diag. Online function automatically becomes active after the diagnostic is
started. Within a very short space of time, all diagnostic data is transferred from the
resource into the buffer of the programming terminal.

The diagnostic data is filtered according to the user-defined filter settings and
displayed in the diagnostic table.

As long as Diag. Online is active, all new diagnostic data resulting from the current
state of the resource is read into the buffer of the programming terminal. If the data
match the filter, it is transferred to the diagnostic table.

This enables the short term diagnostic to be recorded with the programming terminal
over a long period of time, even if the short term diagnostic memory in the resource
is full and older entries are already being deleted.

Note: Diag. Online can also be carried out by the button in the toolbar.

Diag. Offline Diag. Offline ends communication with the resource. New diagnostic data is no
longer read into the buffer of the programming terminal and transferred into the
diagnostic table

Note: Diag. Offline can also be carried out by the button in the toolbar.
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Clear The Clear function erases the buffer of the diagnostic data in the programming
terminal. At the same time, all entries are removed from the diagnostic table.

If the diagnostic is restarted (i.e closed and reopened), the diagnostic buffer of the
resource is read out again. The readout does not delete the diagnostic memory of
the resource.

Note: Clear can also be carried out by the button in the toolbar.

Export... The Export... function enables all diagnostic data located in the buffer of the
programming terminal to be saved in a text file with the extension ./og.

A standard Windows® dialog box opens in which the path and file name can be
entered.

Note: Export can also be carried out by the button in the toolbar.

Previous Entries  The Previous Entries function allows the user to scroll forwards through the
diagnostic data in the buffer.

The entries are filtered and displayed in the diagnostic table.

Note: Previous Entries can also be carried out by the button in the toolbar.

Next Entries The Next Entries function allows the user to scroll backwards through the
diagnostic data in the buffer.

The entries are filtered and displayed in the diagnostic table.

Note: Next Entries can also be carried out by the button in the toolbar.
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Options

Start at Oldest
Entry

Start at Newest
Entry

Start at Date

Stop at Date

Start At Oldest Entry transfers all data (starting with the oldest entry) from the buffer
into the diagnostic table, the oldest entry being at the end of the table.

The number of rows in the diagnostic table depends on the Entries per Diag.
setting.

Sort is switched off as standard so that the data appears in the chronological order
that it was recorded in the resource.

Start At Newest Entry (default setting) transfers all data (starting with the newest
entry) from the buffer into the diagnostic table, the newest entry being at the start of
the table.

Start at Date defines the date and time from which data is displayed in the diagnostic
table.

The entry, the date and time which matches the value entered or which is only
slightly more recent, is located at the end of the table.

The date and time must be entered in the format displayed. If no time is entered,
00:00 hr is accepted.

The number of rows in the diagnostic table depends on the Entries per Diag.
setting.

Stop at Date defines the most recent date and time up to which data is displayed in
the diagnostic table.

The entry, the date and time which matches the value entered or which is only
slightly more recent, is located at the end of the table.
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Entries Per Diag.

Sort

Short and Long
Term
Diagnostics

Entries Per Diag. allows the user to define the maximum number of entries per
diagnostic type that the table can contain.

If all 4 diagnostic filters are switched on and Entries Per Diag. = 20, the table can
contain a maximum of 80 rows.

The available diagnostic filters are

e CPU Short Term Diagnostic,

e CPU Long Term Diagnostic,

e COM Short Term Diagnostic, and
e COM Long Term Diagnostic.

The software buffer is designed for a maximum of 5000 entries per diagnostic type.

Note: Sorting and filtering large amount of data places demands on the
performance of the computer. For the online check, normally 100 entries per
diagnostic are sufficient.

As long as the Sort check box is switched off, all the data in the diagnostic table is
displayed in the same order as it was recorded in the resource.

The data is grouped according to CPU, COM and long term and short term
diagnostic.

After switching on Sort, all the data in the diagnostic table is sorted according to
date. The sorting direction is indicated by a small triangle in the column header.

By clicking on the column header, the sorting direction can be reversed or another
column selected for sorting.

By checking the filter criteria boxes for short and long term diagnostic, the user can
determine which diagnostic data of the CPU and/or the COM should be displayed in
the diagnostic table.

Note: The CPU Long Term Diagnostic is switched on as standard.
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Properties

Level

Date

Text
Origin

Type

Parameters

The different types of level are:
e Info

e Warning

e Error

Displays the date and time from the PLC or Remote I/O when the diagnostics entry
has been recorded.

Description of the event recorded

The diagnostic entry can come from either the CPU or the COM.

Identifies the entry either as:
e Long term diagnostic (LT)
e Short term diagnostic (ST)

This information comes directly from the CPU or the communication module and is
of no significance for the user.

It is only used for error analysis by the manufacturer.
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Abbrevations

Abbrevations in

Diagnostics
Abbrev. Description Origin
BO Boot [CPU/COM Module]
Booting and download of OS
BT Basic dataStores IP, routing parameters, System Rack Slot ID etc. [Remote I/O/ COM Module]
CC/TCC Internal Dual Port RAM communication between CPU and COM. [COM Module]
CFG CPU configuration and instruction processingFor nearly all commands | [CPU Module]
from the Control Panel to the CPU
Cl COM configuration and Instruction processing [COM Module]
For nearly all commands from the Control Panel to the COM
CNN/TNN Network configuration of the COM [COM Module]
CNO/TCN Not safety-related communication of process data from COM to CPU | [COM Module]
CcoO Operating System kernel [CPU Module]
COM General COM messages [COM Module]
CPC Communication of process data Loading configuration, Peer-to-Peer | [CPU Module]
coordination (TCS) and non-safe protocols (TCN) to the COM. Also for
handling the Communication Time Slice.
CPD/TDI Readout of long term and short term diagostic [CPU Module]
Cs Configuration server for Remote I/O For loading, starting and stopping | [COM Module]
a Remote /0.
DCP/TCC Internal Dual Ported RAM communication between CPU and COM [CPU Module]
DD COM process data storage [COM Module]
DX Data Exchange [CPU Module]
For system variables and emergency shutdown.
FS/TPS File system of the COM [COM Module]
Stores the configuration of the PES. Read out by COM, CPU and
Remote 1/0. Also used for check of consistency.
HHC, HHP, | Hima-Hima Protocol on EthernetTransportation media for P2P and [CPU/COM Module]
HHH, HHS, |HIMA OPC Server.
HHL
HW Hardware Driver [CPU/COM Module]
IN/TNN InternetTCP/IP protocol stack for Remote I/O. Used for PADT, Master- | [Remote 1/O]
COM and P2P.
I0A 1/0 processing Loading, cyclic I/O processing. [CPU Module]
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Abbrev. Description Origin
10T CPU self tests [CPU Module]
KEM/TCD | Central process data storage of the CPUFor process data retention [CPU Module]
(signals), loading process data configuration and all Forcing activities.
LS Logic Solver For loading, execution and testing (Online Test) of the [CPU Module]
application program.
MC Central sequence monitoring [CPU Module]
MCM Central sequence monitoring of the COM [COM Module]
MOD Modbus Protocol [COM Module]
NL Network driver [Remote I/O/ COM Module]
PBD PROFIBUS Protocol [COM Module]
PGS Interface to Hardware anagement and to Remote 1/0 [Remote I/O/ COM Module]
Also used for Login.
SNTP Time synchronization protocol [Remote I/O/ COM Module]
TCO/TSS Internal message passing [CPU/COM Module]
TOC Internal memory management [CPU/COM Module]
TOM/TOS Generic internal functions [CPU/COM Module]
TPG Basic messages between CPU - COM - PADT - Remote /O [CPU/COM Module]
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6.14 Signal Monitoring with the Force Editor

At a Glance

Overview This section describes signal monitoring with the force editor.

What's in this This section contains the following topics:

ion?

Section? Topic Page
General 270
Signal Monitoring with the Force Editor 271
Saving and Loading Signal Selection for Signal Monitoring 277
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General

Overview

Forcing

The Force Editor is opened for an individual resource.
All signals assigned to this resource are available in the force editor.

If the signals of more than one resource have to be monitored simultaneously, the
force editor can be opened several times.

‘ Note: The following "Forcing" option must be selected to enable forcing:

M IConfiguration/Rack Resource =1
Type [ XPSMF 40
Name [RIOF3DIO 208 1
System ID (SRS) [24
Safety Time (ms) [36
Watchdog Time (ms) [18
Main Enable N
Autostart ~
Start/Restart allowed N
Loading allowed 2
Test Mode allowed 2
Change variables in OLT allowed 2
Forcing allowed 2
Stop on Force Timeout |—
max. Com. Time Slice [ms] |5
OK | Cancel | Apply | Help |

A WARNING

UNINTENDED EQUIPMENT OPERATION

Do not use Forcing during normal operation.
Limit use of Forcing to system commissioning and de-bugging.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.
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Signal Monitoring with the Force Editor

Step 1: Open the
Force Editor

Step Action
1 Click Online — Force Editor in a resource context menu.
Opening the force editor
ESJELOP Il Factory Hardware Management
Project  Edit Signals Online Windows Help
[ -Fa Training_Project
= ‘ Configuration
: - Resource01
NEN Resource02 (reswmuSewrsee
! E—E - e Peer-to-Peer Editor
L BHF HMatrix F3E
.+~ dIF Program N 5 Control Panel
o ew
o (- Protocols Force Editor
' [E-\] HIMatrixF3DI02  Copy : _ A
o P Diagnostics
. *EI Resource_witho
\ Access Management
. Pro ramming Termir Delete
- S=2FT0Y 9 . Communication Settings
-5 HH-Network print... _
Multi Control Panel
About configuration
Properties
2 Login is required if there is no communication between the resource and the

programming terminal.

Login dialog
COMIF [1e0 >
IP Address [ 192 . 168 . 0 . 60
System Rack | 3 0
User name | Administrator
Password |
Access type | Administrator v

OK %‘ Cancel Help
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Step 2: Selecting  Select signals for viewing in the force editor.

Signals
Step Action
1 Initially there are no signals in the Force Editor. Click Configure to open the Select signals to View

window.

Force Editor
Force Editor ( Resource02 ) M=
File View Options Help

Start...\| Stop... \| Takeover\| Conﬁgurq\lSend,,,] Export... Import...  Append... ]
Resource |Resourc902 -
[~ Forcing activated Force Time 0 ’ sec.
[¥ Forcing allowed Remaining Force Time 0 sec.
[v Stop on Timeout
|Signal |Force [F [Type [R-Value | R-Force [RF]
Online | Administrator
2 In the Select signals to View window you can choose signals, which you want to force or display in the

force editor.

Click the selection boxes or Select all. Close with OK

Select signals
@ Select signals to View
Signal | Type ] A
Chan_Err_1 BYTE
Chan_Ermr_2 BYTE
Chan_Err_3 BYTE
Chan_Error BOOL
Control-Signal01 BOOL
Discr-Signal01 BOOL
RV-Tol_Time TIME
SP-Tol_Time TIME
Sensor_1 BOOL ]
Sensor_2 BOOL v|

OK %J Select all Clearall | | Cancel |
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Step 3: Prepare

for Forcing
Step Action
1 Enter the desired force value in the Force column. The input is activated by double-clicking it.
2 In column F specify whether the signal is to be forced (double-click).
Signal list in the force editor
Signal Force F | Type |R-Value R-Force RF
1 Chan_Err_1 16#00 BYTE 16#00 16#00
2 Chan_Err_2 16#00 BYTE 16#00 16#00
8 Chan_Err_3 16#00 BYTE 16#00 16#00
4 Chan_Error FALSE BOOL FALSE FALSE
5 Control-Signal01 FALSE BOOL FALSE FALSE
6 Discr-Signal01 FALSE BOOL FALSE FALSE
7 RV-Tol_Time T#0ms TIME T#0ms T#0ms
8 SP-Tol_Time T#10s| v |TIME T#15s T#0ms
9 Sensor_1 1| v |BOOL FALSE FALSE
10 Sensor_2 FALSE BOOL FALSE FALSE
11 Sensor_3 FALSE BOOI FALSE FALSE

Note: Boolean values can be input with TRUE and FALSE or with 1 and 0. Note the unit in the case of
time signals.
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Step

Action

3

The force values and the selection of the signals for forcing must be transferred to the PLC. To do this

click the Send button.

Sending the force values

Force Editor ( Resource02 )
File View Options Help

I =] Y

Start...\| Stop... | Takeover] Conﬁgur Export...  Import...  Append... ]

Resource | Resource02

Send Force Values

[~ Forcing activated

Do you want to send the force values to the resource?
[¥ Forcing allowed

[v Stop on Timeout

Signal Force F [Type |R-Value R-Force RF
1 Chan_Err_1 16#00 BYTE 16#00 16#00
2 Chan_Err_2 16#00 BYTE 16#00 16#00

Overview of signals in the Force Editor after sending. Forcing is not activated yet!
List of signals for forcing

0 sec.
Remaining Force Time 0 sec.

[~ Forcing activated Force Time
[¥ Forcing allowed

[v Stop on Timeout

Signal Force F | Type [R-Value R-Force RF
1 Chan_Err_1 16400 BYTE 16#00 16400
2 Chan_Err_2 16400 BYTE 16#00 16400
3 Chan_Err_3 16400 BYTE 16#00 16#00
4 Chan_Error FALSE BOOL FALSE FALSE
5 Control-Signal01 FALSE BOOL FALSE FALSE
6 Discr-Signal01 FALSE BOOL FALSE FALSE
7 RV-Tol_Time T#0ms TIME T#0ms T#0ms
8 SP-Tol_Time T#10s| v |TIME T#15s T#0s| vV
9 Sensor_1 1| Vv |BOOL FALSE FALSE| V
10 Sensor_2 FALSE BOOL FALSE FALSE
11 Sensor 3 FALSE BOOL FALSE FALSE

Online | Administrator | Yy
/|

The R-Value column contains the value of the signal as derived from the process or the logic.

The R-Force column contains the value that replaces the R-Value during forcing.

Note: If the force value is active when forcing is started depends on if there is a tick in the RF column.
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Step 4: Start the

Forcing

A CAUTION

UNINTENDED EQUIPMENT OPERATION

Be aware that when starting the forcing on expiry of the force time the force value
is replaced again by the R-Value. If Stop on Timeout is activated in the resource
properties, the PLC returns to STOP after the forcing process.

Failure to follow these instructions can result in injury or equipment damage.

Step Action

1 Pressing the Start button opens a prompt for the force time in seconds.
Setting the force time

‘ [@ Force Start
Force Time |— 3600| sec.
OK Help
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Step Action
2 Press OK to start the forcing.
Result: Forcing activated
Force Editor ( Resource02 ) M=
File View Options Help
Start...\| Stop... W Takeoverw Conﬁgure.w Send... W Export...  Import..  Append... ]
Resource [Resource02
[v Forcing activated Force Time 3600 ‘ sec.
[v Forcing allowed Remaining Force Time 3596 sec.
[v Stop on Timeout
Signal Force Type | R-Value R-Force RF
1 Chan_Err_1 16#00 BYTE 16#00 16#00
2 Chan_Err 2 16#00 BYTE 16#00 16#00
3 Chan_Err_3 16#00 BYTE 16#00 16400
4 Chan_Error FALSE BOOL FALSE FALSE
5 Control-Signal01 FALSE BOOL FALSE FALSE
6 Discr-Signal01 FALSE BOOL FALSE FALSE
7 RV-Tol_Time T#0ms TIME T#0ms T#0ms
8 SP-Tol_Time T#10s TIME T#15s T#10s| v
9 Sensor_1 1 BOOL FALSE FALSE| Vv
10 Sensor_2 FALSE BOOL FALSE FALSE
1 Sensor_3 FALSE BOOL FALSE FALSE
Forcing started on Online | Administrator ‘
3 Forcing can be stopped manually with the Stop button. In this case the PLC remains in the RUN state,
because the timeout was not reached.
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Saving and Loading Signal Selection for Signal Monitoring

Overview

A signal selection can be saved and loaded again at a later time so you do not lose
control of the number and variety of signals.

Frequently the same signals are needed over and over again in the force editor.

Step 1: Prepare

the Selection

Step Action
1 Open the Force Editor and press Configure to select the signals that are to be
saved.

Step 2: Save the

Selection

Step

Action

1

Press Export to save the selection under the desired name with the extension *.fdi.
Save signal selection (export)

Force Editor ( Resource02 ) _[aflx]
File View Options Help

Stan..] Stop...\| Takeoveﬂ Conﬁgure1 Sen@@ Import... Append...]
ResourcgResource02

~ Forcing activated Force Time 3600 sec.
N Forcing allowed Remaining Force Time 2541 sec.

v Stop on Timeout

Signal Force F | Type |R-Value R-Force RF
1 Control- FALSE BOOL FALSE FALSE
2 Discr-Signal01 FALSE BOOL TRUE FALSE
3 RV-Tol_Time T#0ms TIME T#10s T#Oms
4 SP-Tol_Time T#10s TIME T#15s T#10s
Export Force data... 20X
Savein:  [=- Training_Project Liv | |1 % [FE =21 e[ Administatch
——
3 c3data 3 StandardLibs.L2S
[ Configura-

3 Documents.L2D
3 Library.L2L

7 public

(7 Res

File name:  [Selection01.fdi | Save N

Save as type:| Force-Image-Data (*.fdi) | Cancel
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Step 3: Load

Signal Selection

Load the saved signal selection with Import.

Step Action
1 Press Import to open the Import Force data... dialog box.
2 Select the desired file and click Open or double-click the file directly.
Load signal selection (import)
Force Editor ( Resource02 ) M=
File View Options Help
Start...\| Stop... \| Takeover} Conﬁgure.w Send... \| Export...  Import... | Append... ]
Resource |ResourceOZ
Import Force data... 2]
[V Forcing activated  Force Time ’_ . _
Lookin: |2 Training_Project L2P v | =
[v Forcing allowed Remaining Force Time
("] c3data (" StandardLibs.L2S
[ Stop on Timeout (7 Configuration.L.2C @] Selection01.fdi
(1 Documents.L2D = Selecion02 i
Signal Force  |F | Type || 1 LibraryLoL ) e
1 Control-Signal01 0 BOOL g public
2 |piscr-Signalot of [BooL Res
3 RV-Tol_Time THOms, TIME | — - -
: File name: | Selection02.fdi | Open
4 SP-Tol_Time T#10s| v | TIME
Files of type: |Force-|mage-Data (*.fdi) ] Cancel
Note: The former signals are replaced by the loaded selection.
Force Editor after loading the signal selection
Force Editor (Resource02)
File View Options Help
Start...] Stop... ]Takeover\\ Conﬁgure.] Send... ] Export...  Import...  Append... ]
Resource |Resourc902
[V Forcing activated Force Time 3600 sec.
[V Forcing allowed Remaining Force Time 2287 sec.
[v Stop on Timeout
Signal Force F | Type |R-Value R-Force RF
1 Chan_Err_1 16400 BYTE 16#00 16#00
2 Chan_Err 2 16400 BYTE 16#00 16#00
3 Chan_Err_3 16400 BYTE 16#00 16#00
4 Sensor_1 1 v [BOOL FALSE TRUE| v
5 Sensor_2 0 BOOL FALSE FALSE
6 Sensor_3 0 BOOL FALSE FALSE
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Step 4: Append
Signal Selection

Load a saved signal selection with Append.

Load signal selection (import)

Step Action
1 Press Append to open the Append Force data... dialog box.
2 Select the desired file and click Open or double-click the file directly.

Force Editor (Resource02) A=
File View Options Help
Start...\| Stop... | Takeover) Conﬁgure.] Send...\| Export... Import...| Append... ]
Resource |Resource02
! I = Import Force data... 2]
[v Forcing activated ~ Force Time I: . _
Lookin: [ Training_Project L2P v | |&=] il [EH|
[v Forcing allowed Remaining Force Tim%
(] c3data (7 StandardLibs.L2S
[ Stop on Timeout (3 Configuration.L2C @ Selection01.fdi
(1 Documents.L2D P Selection02.fd
Signal Force F | Type || ™ Library.L2L CECliontz.1di
1 Control-Signal0 0 BOOL 8 public
2 |Discr-Signalo1 o [BooL Res
3 RV-Tol_Time T#0ms TIME S IS 02 ] s
i |Selection02.
4 SP-Tol_Time T#10s| v [TIME . . =L

Files of type:IForce-Image-Data (fdi) | Cancel

Result: The previous signals remain in the force editor and the newly loaded signals are appended to the
signal list.
Force editor after appending the signal selection

Force Editor (Resource02) _[B] X
File View Options Help
Start...] Stop...] Takeoveﬂ Conﬁgure] Send...] Export... Import... Append...]
ResourcelResource02
[v Forcing activated Force Time 3600 sec.
[V Forcing allowed Remaining Force Tirﬁe 2287 sec.
[v Stop on Timeout
Signal Force F | Type [R-Value R-Force RF
1 Chan_Err_1 16400 BYTE 16400 16#00
2 Chan_Err 2 16400 BYTE 16#00 16#00
3 Chan_Err_3 16#00 BYTE 16#00 16#00
4 Sensor_1 1| v [BOOL FALSE TRUE| v
5 Sensor_2 0 BOOL FALSE FALSE
6 Sensor_3 0 BOOL FALSE FALSE

Note: It is possible to display I/O channels in the force editor, which are not assigned to a signal. From
the output only the diagnostic data are available.
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6.15

Access Administration

Access Management

Overview

The access management enables a system engineer to set and manage access
rights for a maximum of 10 users per controller. The access rights are stored in the
buffered NVRAM of the controller and remain there even after disconnecting the
operating voltage.

Note: Downloading new user accounts overwrites the user accounts previously
stored on the controller or cleans the Administrator standard setting.

This also applies to user accounts generated online with Online — Access
Management.
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Setting Up a Each resource (PLC) must be set up individually.
Resource Step Action
1 To assign access administration, right-click on PLC2 from the Configuration —

New — Access Management.

= ELOP Il Factory Hardware Management

Project Edit Signals Online Windows Help

B%E Advanced Project
Et ‘ Configuration

E_E‘ " Peer-to-Peer Editor
- -4IF Progr

[ £ Proto Online »
= 'ﬁ Remc Import Connections

- New
: ié('

B Zox “
n cl Paste
: a C| Delete
B (+ Print...
: 'EZ (¢ About configuration

' (3)PLCT Properties

T '@ Programming

_E§ HH-Network_1

- _MCP Configuration

The Access Management folder appears under the Resource (PLC2) with a
single user in read only mode.

S¥opce
: E} -QProgram 2
Cod - & Protocols

'
'
'
'
E

You must begin by setting up a new administrator for the PLC. When there is no
administrator you will not have complete access to the PLC!

Right-click on the default User (Read) — Properties.
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Step Action

4 Enter a User name, Password and Access type (Administrator).
&, / Configuration / PLC2 / Access Management / Boss M=k

Type IUser

User name |Boss

Password |xxxxxxxxx

Confirm Password |xxxxxxxxx

Access type |Administrator j

OK | Cancel I Apply I Help I

5 Select Apply and OK. This will now appear within the place of the default user.
s lopracoy Horroersgemer |
Pject Edit Signals Online Windows Help
E}%E Advanced Project
£t ‘ Configuration
c-fag] (2) PLC2
: E} -QAccess Management
RN : oo s
- -dIEProgram 2
E [-{== Protocols
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Step

Action

Enter now 2 users, one with Read access and one with Read/Write access by
right-clicking on Access Management — New — User and filling the
appropriate data.

': ELOP Il Factory Hardware Management
Project Edit Signals Online Windows Help

E‘-?E Advanced Project
= ‘ Configuration
E_ﬂ (2) PLC2

MR @ Access Managemen

: Validate
© - -2 Boss [Adm New s
- {7 Protocols Copy
E--£5 Remote 110 Paste

= 2 (1) HIMatrix Delete

@) com Print...
. -Ethernet

) cpu
+ |- (1) DIO 12/12 13724

Properties

= M2 (0) XPSMF 40

Your window should look similar to the following:

': ELOP Il Factory Hardware Management
Project Edit Signals Online Windows Help

EI-?E Advanced Project
[é} ‘ Configuration
o~
! [{} G Access Management
' - & Boss [Administrator]
i - 2 Maintenance [Read]
.- & Programmer [Read / Write]

- -9 Program 2
[ £ Protocols
MU pnin 1A

The accounts will be activated on download to the PLC.

Repeat procedure for PLC1.
Note: Remote I/O do not require access management set up, as this is managed
via the parent resource (PLC).
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Connecting Once the administration settings have been downloaded via the program to the PLC,
Users it is possible to connect and view all user data stored in each PLC.
Step Action
1 Right-click on the resource (PLC1) from the Hardware Management window and select Online —
Access Management.
2 Within the pop up window select Communication — Connect.
| Access Management [PLC2] | O]
Communication Access Help
—
Cancel |
- e Password Password verification Access type
Offline [ y
]

33003788 09/2007

285



Hardware Management

Step

Action

3

Enter the User name and Password for the administrator.

1 Access Management [PLC2]

Communication Access Help
J 2
| B3 2
User name Password Password verification Access type
1 Boss XXXXXXXXXX XXXXXXXXXX Administrator
2 Maintenance XXXXXXXXXX XXXXXXXXXX Read
8 Programmer XXXXXXXXXX XXXXXXXXXX Read/Write
4 XXXXXXXXXX XXXXXXXXXX No access
5 XXXXXXXXXX XXXXXXXXXX No access
6 XXXXXXXXXX XXXXXXXXXX No access
7 XXXXXXXXXX XXXXXXXXXX No access
8 XXXXXXXXXX XXXXXXXXXX No access
9 XXXXXXXXXX XXXXXXXXXX No access
10 XXXXXXXXXX XXXXXXXXXX No access
[Online [Administrator
Z
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At a Glance

Overview

What's in this
Chapter?

This chapter provides information on the configuration of a basic project.

This chapter contains the following topics:

Topic Page

Introduction 288
Step 1: Creating a New Project Using the Project Wizard 289
Step 2: Opening a Configuration and Creating a Program 291
Step 3: Editing a Program 295
Step 4: Offline Simulation of Program 302
Step 5: Defining Hardware and Settings 304
Step 6: Setting PC Communication 306
Step 7: Setting Hardware 1/O 307
Step 8: Setting PLC Communication 314
Step 9: Generating Code 322
Step 10: Online, Download, Run 325
Step 11: Online Test with Hardware 329
Concluding the Basic Project Configuration 330
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Introduction
Overview This section is provided to guide you, as a new user, through the programming
environment by means of creating a simple program.
11 Steps The configuration is composed of 11 simple and easy to follow steps.
Creating a basic project includes the following steps:
Step Action Time to Complete
1 Creating a New Project Using the Project Wizard 3 minutes
2 Opening a Configuration and Creating a Program 2 minutes
3 Editing a Program 8 minutes
4 Offline Simulation of Program 5 minutes
5 Defining Hardware and Settings 5 minutes
6 Setting PC Communication 2 minutes
7 Setting Hardware 1/0 1 minute
8 Setting PLC Communication 1 minute
9 Code Generation and Program Size 2 minutes
10 Online, Download and Run 3 minutes
11 Online Test with Hardware 3 minutes
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Step 1: Creating a New Project Using the Project Wizard

Connect the Connect the USB hardlock (dongle) to the programming terminal (PC).
Hardlock

Open XPSMFWIN

Step Action
1 Select Start — Programs — Schneider Electric — Safety Suite V1.
Result: The Safety Suite dialog box is displayed.
2 Click on the XPSMFWIN (ELOPII Factory) icon.
Result: The Project Wizard dialog box is displayed.
Project Wizard

© Open project
. @ Create new project

// |'$ — O Delete project
| > 7 ',: | © Restore project
ELOPIE

\/FAC RY

Create New Project

The Wizard guides you through all steps necessary
for creating and configuring a new project.

For example, choose a project template that

specifies a drawing norm and enter required
@ configuration data conveniently.

[v Automatically open wizard < Back | Next > Cancel
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Create New
Project -
! Step Action
1 Select Create new project and click Next.
2 Click Next again to confirm the Project template (ELOPII Factory Project).
3 As Project name enter Basic Configuration.
Project Wizard (X
Project directory:
" - [C:\Program Files\Schneider Elec- s
e .
//\ - *" Project name:
‘ ELO I # | [Basic Configuration
FAC
Create New Project
In the second step you define the data directory.
Choose the directory the new project sholud bg
created in, and give the name of the project.
v Automatically open wizard < Back| Next > Cancel
4 Click Next.
Result:
Project Wizard (x]
Project name: Project title
. =  Customer name: [Customers name
//\ %y -+ Offer number:
| ELO !‘? L Ordernumber:  [6050...
\/FAC RY Customer order  [Order no.cust.1 long
Create New Project
Now enter the project data.
You can change this data any time later in the
Project Properties.
You may include this data in your documentati-
[V Automatically open wizard < Back| Finish Cancel |
5 Enter customer related information and select Finish.
Note: The customer related details (project name, customer name etc.) will be
included in documentation.
Open Project The above is done every time you create a new project.
When opening an existing project, select Open project from the first window of the
Project Wizard.
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Step 2: Opening a Configuration and Creating a Program

Overview

Project
Management

CFB

After clicking Finish in the Project Wizard, 2 windows are opened:

e Project Management
e Hardware Management

At first you will work using the Project Management window.

Take a moment to familiarize yourself with the functionality of the Project
Management window, by referring to the project management section of this
manual (see Project Management, p. 31).

Within the structure window expand the CFB, Configuration and StandardLibs
trees by selecting the +.

@ ELOP Il Factory Project Management (=J=](x)

Project Object Edit Window Tool Help
BECINREE L]

D2l @ EmEA =]

|PROJ IPOU ITYPE I

B4 Basic Configuration
E-Y CFB
E-N H_BAO1

i 01 ANALO
 ~3E H_BA01_BWS_PLS_01
' '--3 H_BAO01_Dyn_Int_01
" -3 H_BA01_Emerg_Stop_
-3 H_BA01_Enable_SW_
38 H_BA01_ES_E4 01
BN StandardLibs
B4 Configuration
g M Resource
S Typelnstance
BN StandardLibs
E-N Data Type
B_N |EC61131-3
N EC61131-3_(Ext)

Error-state viewer

Date/Time _ ~ Level Text

< | |»

Page name: | page no.: | Pos: |

The CFB tree contains all certified function blocks (CFB) for various safety-related
applications such as emergency stop.
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Configuration

StandardLibs

Creating
Personal Library

The Configuration contains a Resource with a Typelnstance connected.

Within the configuration tree all resources can be created and connected to various
user programs.

The StandardLibs tree contains all IEC 61131-3 standard libraries such as logical
gates, timers, mathematical functions, etc.

The first step of creating a program is to create a personal library to store user
programs and functions.

Step Action
1 Right click on the Configuration to open the context menu.
2 Click on New — Library.
PROJ |POU [TYPE |

B-4> Basic Configuration
EN CFB
P’] ConfiGiatones
BN Stang; OPe"

= Watchpages

Code Generation

I oviect. Ctl+N

v Show as Folder | Resource
Show as Instance Tree ~ Global Variable
Rescan Access Path
Match Data .!m
Match Global Variables ~ Struct Folder
Print Link
Table of Contents
Find/Replace

Result: A new library is created.

3 Change the name of the new library from NewLib to Personal Library.

There are four possible ways to do this:

o Enter the new name immediately after creation of the library. The default
name is already highlighted for renaming. Terminate the input with the
ENTER key.

o Click twice slowly on NewLib. The name will be highlighted for renaming after
the second click. Enter the new name and terminate the input with the ENTER
key.

e Click on NewLib. Open the context menu by clicking the right mouse button.
Select Rename and change the name to Personal Library.

® Click on NewLib. Press F2. Enter the new name and terminate the input with
the ENTER key.
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Creating a
Program Type

Creating a program type allows all resources to be connected to a single program
containing the same logic.

Step Action
1 Right-click on Personal Library to open the context menu.
2 Select New — Program Type.
PROJ ]Pou [TYPE |
=-4> Basic Configuration
BN CFB
B -4 Configuration
] Porsopallibeaa, LI
y 0
B N Standard__~P"
Code Generation
Objet.. G
v Show as Folder Data Type
Rescan F5 Program Type
Match Data Function Block Type
Print Function
Table of Contents Wiy
Variable Import Struct Folder
Link
3 Click on the + in front of Personal Library.
Result: A new function block NewProgramType B is added to the structure.
4 Change the name of the new program type from NewProgramType to

Program 1.
Note: The program type contains the function logic that is to be executed in the
PLC and can contain function blocks, as well as certified function blocks (CFB’s).
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Optimizing The new program type Program 1 is now within your Personal Library folder.
Working Area
Step Action
1 Double-click on Program 1 in your personal library folder.
Result: The function block diagram (FBD) editor is displayed.
To optimize the working area hide the Error-state Viewer by clicking the button.
Note: When the Error-state Viewer has new information the icon will flash in the Microsoft
windows task bar (bottom right hand side of window).
3

To further optimize the working area hide the Variable Declaration Editor by clicking the button.
The Project Management should now look like the diagram below.

@ ELOP Il Factory Project Management mE
Project Object Edit Window Tool Help

8= lIEIDJI%I B EE SV EE L]

PROJ [POU_[TYPE ‘@ Program 1 (unchanged) - [=}x]

B-4> Basic Configuration
Hx CFB
E 4 Configuration
| I:il"j Personal Library

R dProgram 1|
=¥ Resource
' g Typelnstance
BN StandardLibs
B-N Data Type
B N [EC61131-3
~N IEC61131-3_(Ext)

Kl | Dl
Page name: ,7 page no.: l— Pos: ,—
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Step 3: Editing a Program

Dragging a Drag-and-drop logic elements from the libraries to the drawing field

Action

Open the library StandardLibs in the structure window by clicking on the + icon.

Open the library IEC61131-3 from the StandardLibs and then Bitstr.
Note: This folder contains all logical function blocks (AND, OR, NOT etc.)

Click on the AND function block, press and hold the left mouse button and drag
the function block from the structure window into the drawing field.
A preview of the logic element is displayed while dragging.

Function Block Ste

to Drawing Field P
1
2
3
4

After releasing the mouse button the block is placed at the mouse pointer
position.

BN Data Type
B Y IEC61131-3
. BN Bistable

B N StandardLibs
. BN Bistr |y iav

o @ N Compare
@~ Convert

. @ Counter
L B2

Note: The procedure for inserting functions blocks from libraries by drag-and-
drop is also valid for user libraries.
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Editing Page Because placing the AND function block is the first change to the contents of this
Data page (see also Function Diagrams with Centered Starting Point, p. 56), the Edit
Page Data dialog opens automatically.

Enter the Short name and Long name for the page.
Edit Page Data

— Page data
Pageno. BI/0 Short name: |AND configuration |

Long name: |Basic project configuration Page 1 of 1 |

created by (logon-ID): jminto Date: 14.08.06

tested by: Date:

— Labeling systems

uLs: | |

PPLS: | |

[V inherit labeling systems from page options

Page-ID: | | ¥ Inherit

OK | Cancel | Help

These details will be included in documentation for the project.

Note: If required, disable automatic numbering of the Short name under Page
data in the properties of the drawing field and assign your own short name.
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Signals for
Physical 1/0s

the safety PLC.

In this case as you require connection to physical I/O you need to create signals.

You now require 2 inputs and 1 output connection.

These connections are directly made to 2 inputs of the safety PLC and 1 output on

Note: Variables are used when you do not require connection to the external
environment (e.g. an internal initialisation variable). Signals are used when an
external connection is required, and in this case you want to connect to inputs and
outputs on the safety PLC, therefore you must create signals.

For details on variables and signals please refer to Signals, p. 163.

Creating Signals  The creation of signals is done in the Hardware Management window.

Step

Action

1

In the menu bar of the Hardware Management click on Signals — Editor.

ELOP Il Factory Hardware Management
Project  Edit

Signals Online Windows Help

(2 -= Basic
= -7‘ Col

e

--E

Export with Filter
Export Signal List
Import Signal List

Print Signal List

Print Cross References

Delete Cross References of Logic

Click on New Signal and create 3 signals.

Signal Editor
New Signal | Delete Signal ] Help |

I [=1 4

Name Type Retain | Const Description Init Value
1 Input_1 BOOL Input 1 AND
2 Input_2 BOOL Input 2 AND
3 Output BOOL Output AND

Rename the signals and create a description for each.
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Connecting
Signals to
Logical Program

Step Action

1 Minimize all programs which are running except the Hardware Management and Project Management
window.

2 On the Windows task bar select Tile Windows Horizontally.

Adjust Date/Time

Cascade Windows

Tile Windows Horizontally

Tile Windows Vertically

Minimize All Windows
Undo Tile

Task Manager...

Properties

3 Select the signal from the Signal Editor in the Hardware Management and drag the signal to a free
space in the Project Management window.
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Step Action
4 Repeat until all 3 signals are in the Project Management.
Result:

@ ELOP Il Factory Project Management (=)(=)(x]

Project Object Edit Window Tool Help

NEEIEERRR|E Bl B] FEE [al«led [« 4

PROJ [POU_TYPE | T Program 1 (11 changes) CIE]
B-4> Basic Configuration
N CFB Input_1 Output
ElEIA Configuration Input T AND Tﬂ&nrOutputAND
+ BN Personal Library input_2
R cdProgram 1| Input 2 AND
B Resource
. ' . Typelnstance
EtgN StandardLibs
E-N Data Type
B N IEC61131-3
. BN Bistable
. BN Bitstr
W
~EOR K | |
I Page n{me page no.: / Pos:

Project

B--F= Basic Configuration
-4 Configuration

~{& Programming Terminals
~-MCP Configuration

New Sighal| Delfte] Help|
Nahe | [Type [Retaip}Const[ Description [Init Value
1 |input_1 /  [BOOL Input 1 AND
2 |Input 2./ BOQL-] Input 2 AND
Output ——TBOOL Output AND

08/11/2006 11:29:52.144, Info: ELOP Il Factory Hardware Version: 8.32.0
08/11/2006 11:29:52.254, Info: custom.dll, Version: 8.32.0 ELOP Il Factory English

Minimize the Hardware Management and maximize the Project Management window.

To connect the signals to the AND gate: Left-click on a node of the AND function block, press and hold the
left mouse button and drag to a signal.

7 The program is now complete, use the save button to save the program, and close the program after
saving.
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Typelnstance The Resource contains a Typelnstance, which can be used to create a user
program.

Type instances are programmed directly on the resource. They work in the same
way a program works but can only be associated with a single resource.

In this case use your program which you created and not the type instance.

Creating The following steps show the procedure to delete the type instance and assign the
Program program.
Connection to a Step Action
Resource
1 Delete the default type instance from the resource by clicking on Typelnstance

and press DEL (delete).

2 Right-click on Resource and select New — Program Instance... to attach your
configuration from the personal library folder.

PROJ]POU iy | |

-4 Basic Configuration
@ CFB
B 4 Configuration
= N Personal Library
"+ & Program 1

Open
BN Standarc
E'_q Data:  Offiine-Simulation

E_N |ECe{  Watchpages

N IEC6/" Code Generation
Control-Panel
Online-Test
BT oved.. CiieN
v Show as Folder Program Instance...
Show as Instance Tree Type Instance
Rescan Task
Match Data Global Variable
Match Global Variable
Access Path
Print Library
Table of Contents Struct Folder
Cross-Refernces » | Link
3 From Personal Library select Program 1.
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Step

Action

When the program instance is connected a purple | can be seen attached to the
Resource.

PROJIPOU yee | |

B-4> Basic Configuration
N CFB
E 4 Configuration
: B Personal Library
- 3 Program 1
-k
- Program 1
ElgN StandardLibs
BN Data Type
Bl N [EC61131-3
~ [EC61131-3_(Ext)

Now the logical program is connected to the resource (however the hardware
type is not defined).
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Step 4: Offline Simulation of Program

Overview

Offline
Simulation

To check if the logic within your program is functioning in the correct way
XPSMFWIN contains an Offline-Simulation mode.

This simulation allows you to check the logic without the need for connecting
hardware.

Step

Action

In the Project Management, right-click on the Resource and select Offline-
Simulation.

PROJ ]Pou [TvPe |
-4 Basic Configuration
BN CFB

B 4 Configuration
= N Personal Library

- Program 1
'-E -
BN Standarc Open

— N Data’ Offline-Simulation

BN IEC6" Watchpages
~ |EC6’

Code Generation
Control-Panel
Online-Test

New »

Double-click on the Program 1 in the Offline-Simulation window.
Result:

PROJ| POU| TYPE|OLS | _@ OLS: Program 1: Configuration\Personal Library\Project 1 # E &3
rr»» > ZlA
CONFIGURATION\ RESOURCE }
Name [State [ input_1 Output
A CONFIGU.. Running Input 1 AND e

& Output AND
35 Program 1 Running
Input_2

Input 2 AND

| R |
E:4 Program 1: Configuration\Pers..

>
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Step Action
3 Within the drawing field right-click on a signal and select Create OLT Field from
the context menu.
Note: Online test fields are used to view and change the status of signals.
PROJ| POU| TYPE|OLS | @ OLS: Program 1: Configuration\Personal Library\Project 1 = & &3
|| oA
CONFIGURATIONIRESOURCE || LFALSE
Name [State [ ] input_1 e Output
A CONFIGU.. Runnﬁng [P Create OLT Field Output AND
4 Program 1 Running _— Help F1
inpuZ AND  Copy Ctrl+C
Show Cross-References
Go to Occurrence )
s | R Go to Occurrence in POU
EZ3Program 1: Configuration\Pers..
< | 3
4 )
Click the cold start button » from the left tool bar.
5 Double-click on an OLT field to change the value from FALSE to TRUE.
PROJ| POU| TYPE|OLS | @ OLS: Program 1: Configuration\Personal Library\Project 1 = & £3
rF»p» » oA
CONFIGURATIONIRESOURCE |
Name |State | | Input_1 Output
A CONFIGU.. Running Input 1 AND —l_n&n_'—OutputAND
9 Program 1 Running
Input_2
Input,Z AND
s | R |
EZ3Program 1: Configuration\Pers..
< | >
Result: The connector changes from blue to red.
6

Click the close button # to exit the offline simulation.

33003788 09/2007

303




Basic Project Configuration

Step 5: Defining Hardware and Settings

Overview

Defining
Hardware Type

The Hardware Management is used to define all hardware related settings. Such
as hardware type, communication settings, /O assignment, etc.

Step

Action

In the Hardware Management window open the Configuration folder from the
structure tree

Right-click on Resource and select Properties from the context menu.
iZ2] ELOP Il Factory Hardware Management
Project Edit Signals Online Windows Help
=) & Basic Configuration
E|--A Configuration

o

S| —
- — Programming Ter Copy

Paste

Delete

Print...

Select the PLC type from the Type list box.

W IConfiguration/Resource N =T

Type Unassigned Resource ¥

HiMatrix F30
Name HiMatrix F31

System ID (SRS) HIMatrix F35

Unassigned Resource
Safety Time (ms) Wﬁ_

XPSMF60

Enter the System ID [SRS] value 2 to 65,535.
Note: For furtherinformation on system ID (SRS = system-rack-slot) please refer
to SRS (System Rack Slot) Value, p. 156.

Click Apply.
Note: Clicking Apply allows all the menu’s sub-options to be selected.

For this program example, set the values as listed in the table below.
Note: For further information please refer to Setting the Properties of a
Resource, p. 154.

Click OK.
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Property Values

Properties Value
Safety time 30 ms
Watchdog time 15 ms
Main enable selected
Auto start selected
Start/restart allowed selected
Loading allowed selected
Test mode selected
Change variables in OLT allowed selected
Forcing allowed selected
Stop on force timeout selected
Max. com time slice 10 ms

33003788 09/2007

305




Basic Project Configuration

Step 6: Setting PC Communication

Overview To connect up to the safety PLC systems a common network must be established
(either point to point or complete network).

To program and go online with each PLC your PC must be on the same network, or
be able to access the network via a gateway or router.

The safety PLCs all have a set MAC address that is used for initial addressing
therefore allowing you to set the IP address on any Ethernet network.

Before connection to the PLCs is established the programming terminals IP address
must be defined such that it contains the same IP address range as the PLCs.

For further information please refer to Communication Settings, p. 179.

Setting the IP Set the |IP address of the programming terminal (PC)
Address

Step Action

Open the control panel of the PC with Start — Settings — Control Panel.

Double-click Network and Dial-Up Connections (Windows 2000).

Open the properties for the TCP/IP protocol.

Select Use the following address and enter 192.168.000.254 for IP address.
Enter 255.255.252.0 for Subnet mask.

Leave Default Gateway area blank.

Njojloa|l O |ND| =

Disable and enable the connection.
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Step 7: Setting Hardware 1/0

Overview All the compact safety PLC systems and safety remote I/O modules listed below,
have fixed 1/O's, which are predefined when the PLC or remote I/O is assigned.

For modular safety PLC (XPSMF60), I/Os must be defined, depending on which
module cards are used (see Adding I/O Modules to the Modular Resource
(XPSMF60 Only), p. 311).

XPSMF3022

XPSMF31222

XPSMF3502/F3522/F3542
XPSMF4000/F4002/F4020/F4022/F4040/F4042

Compact Safety
PLCs

XPSMF1DI1601
XPSMF2D0801/D0802/DO1601/DO1602
XPSMF3DI08801/DI016801/D1020802
XPSMF3AI108401

Safety Remote
1/0 Modules
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Compact Safety Configuring the 1/0 on the compact range of safety PLCs.
PLCs

Step Action
1 In the Hardware Management window, open the folder containing the Resource and then the product
type (XPSMF 40).
2 Right-click on [1] DIO 12/12 and select Connect Signals from the context menu.

E ELOP Il Factory Hardware Management

Prgject Edit Signals Online Windows Help
E}-‘?IE Basic Configuration

A Configuration

E|--- h7] [4]Resource

— -3IF Program 1
- -[9 Protocols

- -7 Remote I/0
e+ I [01XPSMF 40
. @ COM

@; [1]DIO12/1”
E[Z 2] DI0 12/1 ConnectS|gnaIs

@ Programming Terminal
-MCP Configuration Copy
Paste
Delete
Print...
Properties

Note: The Signal Connections window contains two tabs one for Inputs and one for Outputs.
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Step Action
3 To connect the signals which you have created to the 1/O of the PLC, open the Signal Editor from the
Signals menu and arrange the Signal Connections window and the Signal Editor side by side.
Signal Editor M=% Signal Connections [ /Configuration/ [4]... [ Jim] 54
New Signal | Deleted Signaj Help | | Help )
Name |Type |Retai |Const(Description Inputs ] Outputs]
1 |input_+1BOOL | Input 1 AND Name Type Signal =
2 |Input_2-|BOOL I AND 1 | DI.Error Code WORD
3 [output, [BOOL ——|Output AND " [T2—B#04] Error Code [BYTE
4 [ON \BQOL v [Tum outputseJ[3  [DI[01].Value |BOOE—-Input_1
4 |[Dipzr: de [BYTE
5 | DI[02].Value BOOC ™ Input_2
6 | DI[03].Error Code |BYTE [
‘ o
Signal Connections [ /Configuration/ [4]... | ] B4
Name Type  |Signal E]
18 | DO[02].Used BOOL
19 [ DO[02].Value oL
20 |DO[03].Used BOOLN\_ |ON
21 | DO[03]Value BOOL utput
22 | DO[04].Used BOOL [
4 Drag the first 2 signals (Input_1 and Input_2) from the Signal Editor into the DI[01].Value and
DI[02].Value signal column of the Signal Connections window.
Note: The Signals can be placed on any of DI(XX). They do not need to be assigned to consecutive digital
inputs.
Select the Output tab from the Signal Connections window.
Drag the Output signal to DO[03].Value.
Note: To activate an output on the XPSMF40 safety PLC, you must set the output to ON as the PLC’s
I/0 can be configured as either inputs or outputs. As a default and for safety reasons the 1/Os are always
set to inputs.
7 To turn an output on, create a new signal within the Signal Editor with the Name ON, select the Const.
attribute and give it an initial value of 1.
8 Drag this ON signal to DO[03].Used.

Note: Defining the output as ON is only used for the XPSMF40 safety PLC as the DIO are configurable
as inputs or outputs.
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Define the If you want to carry out the following procedure Adding I/O Modules to the Modular
Modular PLC as Resource (XPSMF60 Only), p. 311 but have not defined the Modular PLC as the
the Resource resource then:

Step

Action

1

Open the Project Management.

2

With the right mouse button click on the Configuration in the Project
Management and open the context menu.

Click on New — Resource.

PROJ |POU [TYPE |SIG |
ER
BN Library
! - -4BF Function
.~ ~JPE Program
B N StandardLibs

- 4[Configuratio™

Open

Code Generation

TS opject..  CttN

v Show as Folder R

Rescan F5 Global Variable
Match Data Access Path
Print Library

Table of Contents Struct Folder

\Unsinhlo et Link

Rename the resource to Modular PLC (in the project management click twice
slowly on the name of the resource in the structure window.
Result: An entry field opens and the name can be changed.

Delete the Typeinstance from the new resource Modular PLC and assign the
program Program 1 from the personal library by right-clicking on Modular PLC
— New — Program instance, and select Program 1 from the list.

See Assign Program Type to Resource, p. 109 of the project management for
more information regarding attaching programs to resources.

Within the Hardware Management window right-click on the Modular PLC
resource from the configuration folder and select Properties.

Assign the XPSM F60 reference from the Type and enter a unique SRS value.
Enter the same properties that were set for the first resource (see Property
Values, p. 305).

Now follow the procedure outlined in the following table (Adding IO modules to
the Modular Resource).
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Adding I/O If you have defined a modular XPSMF60 PLC within your configuration follow this
Modules to the procedure:
Modular Step Action
Resource
(XPSMF60 Only) 1 Open the structure by clicking the + icon in front of the Resource.
2 Right-click on XPSMF 60 and select New and the respective module from the

context menu.

E ELOP Il Factory Hardware Management
Project  Edit Signals Online Windows Help
E}'fa Basic Configuration

E]-,‘ Configuration

EF [4]Resource

: -~ -JIF Program 1
: - - Protocols
=W [T} [0]XPSMF 60
: R com New 3 [ DI024/16 01
l LQ U Com [FEDI0 24/16 01 LC
: @ Programming Terminal_ Paste E[* D24 01 k
= - MCP Configuration Delete [@=DI3201LC

e, D=Doso

Properties [« Al801
"> A0 801
0~ Clo 2/4 01
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Step Action
3 Right-click on the input/output module (just added) and select Properties from
the context menu.
E ELOP Il Factory Hardware Management
Project  Edit Signals Online Windows Help
=- “F=  Basic Configuration
E},‘ Configuration
! E [4]Resource
' -~ -JIF Program 1
: - -f3 Protocols
v -0 [oxPsMF 60
' .@ CoM
. . @ CPU
' 8§ (1] DIO 24/16 01 L
! L] Connect Slgnals
4 @ Programmmg Terminal
- -MCP Configuration New 4
Copy
Paste
Delete
Print...
Properties k
4 Enter the correct slot number.
E ELOP Il Factory Hardware Management
Project Edit Signals Online Windows Help
B} %= Basic Configuration IConfiguration/Resource/XPSMF. [H[=]
B Configuration Type [DIO 24716 07LC
"B [4]Resource
. - -3IF Program 1 Name |
' '~ Protocols
! : Slot |3
+ i3I oxeswF 60 o |
! .@ Com
. - e OK | Cancel | Apply | Help |
. . [ [11DI024/1601LC
5 Complete the input by pressing OK.

Note: A newly added module always has slot number 1 (within the software).
The slot number can have a value between 1 and 6 and must be unique within a
resource.

The slots are numbered in sequence from left to right. The power supply and the
CPU do not have slot numbers, because their positions are fixed.
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Modular Safety
PLC (XPSMF60)

Step

Action

Repeat this procedure until all I/O cards are assigned to the rack.

9
q
o9

2
o
o
=3
2]
g N < w|w
= ==
o
[+ (]
o O35 999
[12] LR ANT]
& ;
ae
O.D
_{ L=1=)

& (& | @& |
LTI
il e INRNIRRNNIINIE

The procedure for configuring the 1/0 on the modular range of safety PLCs
(XPSMF60) is the same as described for the compact safety PLCs above (see

Compact Safety PLCs, p. 308).
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Step 8: Setting PLC Communication

PLC Connection  The following description is valid for resources (PLCs) and remote 1/O.

Step Action

1 Connect the PLC to a sufficiently sized power supply. Do not make connections
to the Ethernet or to input/output channels.

After 30s check if the PLC is in RUN mode (RUN-LED is continuously on).

Depending on whether the PLC is in RUN or STOP mode after 30s, there are two
ways to proceed:

® See Setting Parameters (PLC in STOP Mode), p. 314.

® See Setting Parameters (PLC in RUN Mode), p. 318.

Setting
Parameters (PLC
in STOP Mode)

Step Action
1 Connect the network card of the programming terminal to one of the Ethernet ports on the PLC.
2 Select Online —» Communication Settings in the Resource context menu.

EJELOP Il Factory Hardware Management

Project Edit Signals Online Windows Help
£l -%= Basic Project

= ‘ Configuration
O IO RtS Peer-to-Peer Editor

£ Protoct ©

Import Connections

ontrol Panel

- r - -

{9 Remot——— — """ Force Editor
[#- -lml oxps_MNew Diagnostics
- Programming Ti Copy Access Management
= Paste e
-- MCP Configuration —— BNyl i I Te=ilely) Settings\
Delete

Multi Control Panel
Print...

About configuration

Properties
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Step Action

3 Enter the MAC Address of the PLC in the Communication Settings window. You will find the MAC
address on the bottom side of the PLC near the Ethernet connectors or for the XPSMF60
(XPSMFCPU22) directly on the CPU module.

‘ Communication Settings (HIMatrix F3 DIO 20_8_1) |0
o — Address PE S using...
MAC Address | 00 - e0 - a1l -00-0b- 51 |

<: ) —— Address PE S using...

IP Address [0 .0 . 0o . 0 |

System Rack | 0] | 0] Get...

— —— Communications Settings

IP Address |192 . 168 . 0 . 60 | Factory Settings
Subnet Mask | 255 . 255 . 252 . 0 | -> Project

DefaultGateway [0 . 0 . 0 . 0 |
System Rack | 0| | 0]
Set via MAC | Set via IP Cancel Help

1 Addressing area of PLC or Remote I/O
2 Area for Assigning IP Address of the PLC or Remote I/O
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Step Action
4 Click on the Get button.
Result:
The Communication Settings from PLC or remote I/O are displayed.
® [P address and subnet mask
® system rack values (SRS), defined in the properties of the PLC or remote I/O
=0l X]
—— Address PE S using...
MAC Address 00 - e0 - al - 00 - Ob - 51 | Get...
—— Address PE S using...
IP Address [192 . 168 . 0 . 99 |
System Rack | 60000| | 0 | Get...
——— Communications Settings
IP Address | 192 .168 . 0 . 99 | Factory Setting§]
Subnet Mask | 255 . 255 . 252 . 0 | =l
DefaultGateway [0 . 0 . 0 . 0 |
System Rack | 60000] | 0]
Set via MAC | Setvia IP_| Cancel | Help |
5 Enter the required IP Address/Subnet Mask/Default Gateway and System Rack within the
Communication Settings area of the window (see System Rack (SRS) Definition, p. 317).
6 Click on the -> Set via MAC to save the communication settings to the PLC
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Step Action
7 Set the new IP address to the PLC by entering the default setting Administrator without a password.
User name | Administrator
Password |

OK %} Cancel |  Help |

Note: See the message in the Error-State-Viewer for successful data change.

After setting the parameters for all resources and remote 1/Os you can download your application into
the resources.

Note: You must code generate after setting the IP configuration.

8 Click on the Project button and set the communication properties to the Resource or Remote I/O
Module.

System Rack
(SRS) Definition

For the System Rack (SRS) the definition is as follows:
System Rack
1 SRS of PLC/Resource

2 SRS of Remote I/O

Example 1: When assigning the System Rack of a resource with SRS = 10, set the
following value:

System Rack | 10] | 0]

Example 2: When assigning a remote 1/O with parent resource (PLC) SRS = 22 and
Remote I/O SRS = 5, set the following value:

System Rack | 22] | 5|

Note: See SRS (System Rack Slot) Value, p. 156 for more information.
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Setting In Run mode for Safety Reasons it is impossible to change the IP address settings
Parameters (PLC of the PLC. therefore in order to download or change the IP address settings of the
in RUN Mode) safety PLC the resource (PLC) must be in STOP mode.
Step Action

1 Create a new Dummy resource within the project management window:

Right-click on the configuration folder and Select — New — Resource
Note: there is no need to rename the Dummy resource as the resource is only temporary.

Within the Hardware Management window:

Right-click on the Dummy resource which was just created and select the same resource type as the
hardware from the properties window, and enter any SRS value between 2 and 65500.

Note: the SRS is in this case irrelevant as it will change in the next steps.

Follow the same procedure outline in Steps 1 and 2 of the PLC connection (Step 8: Setting PLC
Communication, p. 314).Connect the PLC (1 to 1) to the programming terminal(PC) with Ethernet cable.

Select Online —» Communication Settings on the New Resource Dummy resource.
ESJELOP Il Factory Hardware Management
Project Edit Signals Online Windows Help
(1 -%a Basic Project
= A Configuration

=- ﬁ‘ RIS Peer-to-Peer Editor
£ Protoct ©

Import Connections

ontrol Panel

R S B |

{9 Remot """ Force Editor
- [ [01XPs Mo J Diagnostics
-~ & Programming T el Access Management
Paste e
-- MCP Configuration —— BNyl il Te=1ile1y) Settingsk
Delete

Multi Control Panel
Print...

About configuration

Properties
i
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Step Action

5 Enter the MAC address of the PLC within the communication settings window, and select Get.

‘ Communication Settings (HIMatrix F3 DIO 20_8_1) 9 [=]

——— Address PE S using...
MAC Address [00 - e0-al-00-0b-51 ]
——— Address PE S using...
IP Address [o .0 . 0o . 0 |
System Rack | 0] | 0] Get...

——— Communications Settings

IP Address |192 . 168 . 0 . 100 | Factory Settings
Subnet Mask | 255 . 255 . 252 . O | -> Project

DefaultGateway [0 . 0 . 0 . 0 |
System Rack | 20] | 0]
Set via MAC | Set via IP Cancel Help

1 Addressing area of PLC or Remote I/O
2 Area for Assigning IP Address of the PLC or Remote I/O

project

6 Click on the Project button and select the Newresource to apply the communication settings to the

Note: You are setting the current PLC IP address and SRS settings to the Dummy resource.

7 Ensure you PC IP address is within the same network range of the PLC. If not, adjust your PCs'
communication settings (see Step 6: Setting PC Communication, p. 306).
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Step Action
8 Right-click on the Newresource (Hardware Management) and select Online — Control Panel. Select
Ctrl A to enter the default user name (Administrator), Password: none, and access rights: Administrator
Log in as Administrator for User name and Access type (shortcut: CTRL+A).
[Fogn  m
COMIF [ le0 2
IP Address | 192 . 168 . 0 . 100
System Rack | 20 | 0
User name | Administrator
Password |
Access type | Administrator v
oK | Cancel | Help |
Note: When the IP address is within the same range as the PLC, connection will occur.
Select Stop on the PLC and close the online control panel.
10 Reopen the communication settings window of Resource (original PLC in configuration) and reenter the
MAC address and Select Get
Enter the required IP address and SRS of the Resource.
‘ Communication Settings (Resource) |0
——— Address PE S using...
MAC Address | 00 - 0 - atl - 00 -0b-51 |
——— Address PE S using...
IP Address [o .0 . 0o . 0o |
System.Rack | 0] | 0] Get...
——— Communications Settings
IP Address | 192 . 168 . 0 . 60 | Factory Settings
Subnet Mask | 255 . 255 . 252 . 0 | -> Project
DefaultGateway [0 . 0 . 0 . 0 |
System.Rack | 2| | 0]
Set via MAC Set via IP | Cancel Help
320
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Step Action
11 Select Set via MAC and enter Administrator within the username field, with no password.
LA . .
% Authentication M
User name | Administrator
Password |
OK N Cancel | Help
12 Select Project and select the Resource.
=8 X

—— Address PE S using...

MAC Address 00 - e0 - al - 00 - Ob - 51 | Get...

—— Address PE S using...

IP Address [192 . 168 . 0 . 60 |

System Rack | 2| | 0 | Get.

—— Communications Settings

IP Address | 192 . 168 . O 60 | Factory Setting§]
Subnet Mask | 255 . 255 . 252 . 0 | -> ProjectD
DefaultGateway [0 . 0 . 0 . 0 |

System Rack | 2| | 0]

Set via MAC | Setvia IP_| Cancel | Help |
13 Return to the project management window and now delete the New Resource from the configuration
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Step 9: Generating Code

Overview After your project is completed, you can generate code for the entire project.

For safety-related applications the code generator must be carried out twice and
must be downloaded two times.

The checksums (CRCs) of the two generated code versions must be compared.
The code is guaranteed to be error-free only if the checksums are identical.

Note: Downloading will be carried out in Step 10 of this basic configuration guide

Generating Code

(First Time) Step Action

1 In the Project Management, right-click on the Configuration and select Code
Generation — Start.

Click the error state viewer & icon to view the code generation details.

Analyze and resolve any error.

Review any warning message to ensure that a dangerous event can not occur
from the warning message.
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Checksum (First  If code generation was successful, write down the generated checksums.

Time) Step Action

1 Within the hardware management window right click on the resource and select
About Configuration

JELOP Il Factory Hardware Manageme
Project  Edit Signals Online Windows ng
[El -Fa Basic Configuration
=5 ‘ Configuration
: E—El [4] Resource
: '~ 7IF Proje Peer-to-Peer Editor
: -~ [(Z1Proto. online »
' ~- (CIRemCjmport Connections
, [0] X
) ) New )
i Programming
, Copy
+- MCP Configuratio
Paste
Delete
Print...
About configuration
Properties
2 Print the About Configuration using the print screen key of your keybord.
=1 About configuration ( Resource)
Configuration files
File name | Description | crcraDT |
root.config Resource Overview 16#9dae8543
[} - rootcpu.config CPU Overview 16#00385214
" - RT.Code.LDB Program Binary 16#2b9b8691
:——Project1 .cfg Program Configuration 16#3a9v8251
--Is.config Program Overview 16#5b2b5891
--ioa.config 110 16#6d9j8221
--cpc.config CPU Protocols 16#3b9n9856
--cpu.config Safety Parameters 16#5b9b5682
--ke.config CPU Signal Usage 16#9b9e8749
[#l -rootcom.config COM Overview 16#7b9g2140
Expand all Collapse all OK Help
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Generating Code  Generate code a second time as described above.

(Second Time)

Checksum When CRC values are the same for both code generation versions, the program has
(Second Time) been compiled correctly.
Printouts Open the About Configuration as outlined above and print the CRC information.

Compare the two About configuration printouts, ensuring that the CRC PADT
values are the same on both code generations.

These two sheets should be signed, and dated and kept with the final project
documentation on completion of programming.

Program Size

Step

Action

In the Hardware Management, right-click on Program 1 and select Properties
from the context menu.

Within the properties dialog box check the Data Size and Code Size values
(bytes).

Ensure that the program does not exceed the memory size of the safety PLC.
® Compact safety PLC range

e Data size max: 250 kB

e Code size max: 250 kB

® Modular safety PLC range
e Data size max: 500 kB
e Code size max: 500 kB
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Step 10: Online, Download, Run

Overview

Opening the
Control Panel

Before the configuration can be loaded into the resource, the code must have been
generated and the programming terminal and the resource must have valid
communication settings.

Step Action

1 In the Hardware Management window open the Configuration folder from the
structure tree.

2 Select Resource — Online — Control Panel.

[E] ELOP Il Factory Hardware Management

Project  Edit Signals Online Windows Help
= 2 Basic Configuration
E--A Configuration
: ‘E‘ R Peer-to-Peer Editor
[ W Onii
. rogramming N e Control Panel
o Force Editor
C
R Diagnostics
e Access Management
Delete Communication Settings
Print.. Muli Control Panel
Check Redundancy |11
Properties
3 Log in as Administrator for User name and Access type (shortcut: CTRL+A).
| )
= Login
COMIF [ 1e0 >
IP Address [ 192 . 168 . 0 . 60
System Rack | 3 0
User name | Administrator
Password |
Access type | Administrator e
oK w Cancel Help

33003788 09/2007

325




Basic Project Configuration

Loading
Resource
Configuration

Step

Action

To download a configuration the PLC must be in STOP mode. When in run mode
Resource — Stop.

=y Control Panel

PADT Resource Communication TestMode Extra Help

S Rlem @@ 1

Resource \Safters\| Statistics | P2P State\| H

CPU State STOP / INVALID CONFIGURATION

COM State STOP /INVALID CONFIGURATION
Program Name Py

Program State
Faulty I/0 Modules 0

Force State Forcing disabled
Remaining Force Time (s) 0

Click the download @H button.

A warning message appears.

Do you want to proceed?

& Downloading a new Resource Configuration into the Resource erases the current one!

Confirm with Yes.
Result: The download starts.

Select from the online control panel Resource — Check Consistency and
check and print the CRC data stored within the PLC and PADT (PC) are equal.
In addition, compare these values with the values printed out from the About
Configuration menu of the Resource.

Download once more the program and verify that the CRC information is correct.
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Starting User

Program -
9 Step Action
1
Click the coldstart button.
j‘lﬁ Control Panel |0
PADT Resource Communication Test Mode Extra Help
DR NSOl RS
Resource Sta C?oldstart Parameters] Statistics | P2P State} HH Statew Environmentdatﬂ 0s \|
CPU State STOP / INVALID CONFIGURATION
COM State STOP / INVALID CONFIGURATION
Program Name Program
Program State STOP
Faulty I/0 Modules 0
Force State Forcing disabled
Remaining Force Time (s) 0
[F[10 Online [Administrator /
33003788 09/2007
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Step Action
2 After the coldstart CPU State, COM State and Program State change to RUN.
J‘!ﬁ Control Panel ]
PADT Resource Communication Test Mode Extra Help
S Rlrman
Resource State\| Safety Parametersq Statistics | P2P State} HH Statew Environment ] oS \|
CPU State RUN
COM State RUN
Program Name Program
Program State RUN
Faulty I/0 Modules 0
Force State Forcing disabled
Remaining Force Time (s 0

F m Online [Administrator

Note: The Start, Stop and Download functions can also be run from the
Resource menu.

j‘!ﬁ Control Panel

PADT Resourc& Communication  TestM

) ﬁ Warmstart
Resourc P Coldstart
m  Stop
2! Download k |
CPU St .
COM St Check Consistency... B
Progran Safety ]
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Step 11: Online Test with Hardware

Overview

Opening the
Online Test

The online test allows you to view in a near real time manner the states of all inputs
and outputs in the program.

The online test is very similar to the offline simulation except that the hardware is
connected and providing real values to the online test.

The online test is very useful for identifying possible errors in coding.

Step Action
1 In the Project Management right-click on the Resource and select ON-LINE
Test from the context menu.
Note: The PLC must be connected and online with the Online Control Panel.
2 Double-click on the program in the OLT window to open the logic.

Note: Values are displayed in online test fields (OLT field). In the case of boolean
values the connection line has a color code (blue = FALSE, red = TRUE). OLT
fields can be added during the online test and saved in the project without any
effect on the CRC-value by closing the online test.

Note: See Procedure, p. 100 for more details of the Online Test.

33003788 09/2007

329




Basic Project Configuration

Concluding the Basic Project Configuration

Overview Congratulations, you have concluded the basic project configuration.

To ensure that all features from this simple configuration were understood, close the
project, create a new project and carry out all of the steps a second time.
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At a Glance

Overview

What's in this
Chapter?

This chapter provides information on the configuration of a advanced project.

This chapter contains the following sections:

Section Topic Page
8.1 Introduction 333
8.2 Step 1: Creating a Project and Programs Including Offline 335

Simulation
8.3 Step 2: Defining Hardware and Remote I/O Settings and Peer- 371
to-Peer Communication
8.4 Step 3: Creating Non-Safety Protocol Communication 385
8.5 Step 4: Setting Hardware /O 401
8.6 Step 5: Access Administration 417
8.7 Step 6: Code Generation and Program Size 421
8.8 Step 7: Online, Download, Run and Online Test 425
8.9 Step 8: Force Editor 435
8.10 Step 9: Hot Swapping Remote I/O 441
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8.1 Introduction
Introduction
Overview This section is provided to guide you through the programming environment by
means of creating a complex program.
10 Steps The configuration is composed of 9 simple and easy to follow steps.
Creating a advanced project includes the following steps:
Step Action Time to Complete
1 Creating a Project and Programs Including Offline 30 minutes
Simulation
2 Defining Hardware and Remote I/O Settings and Peer- | 10 minutes
to-Peer Communication
Creating Non-Safety Protocol Communication 5 minutes
4 Setting Hardware 1/0 Digital Including Line Control 15 minutes
Signal Assignment, Communication Setup
5 Access Administration 10 minutes
6 Code Generation and Program Size 2 minutes
7 Online, Download, Run and Online Test 5 minutes
8 Force Editor 10 minutes
9 Hot Swapping Remote 1/0 Requirements -
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8.2 Step 1: Creating a Project and Programs Including
Offline Simulation

At a Glance

Overview This section is provided to assist you in creating complex programs, and to assist
you in optimizing your knowledge with using the XPSMFWIN programming
environment.

What's in this This section contains the following topics:

Section? Topic Page
Section Overview and Initial Software Start Up 336
Creating Program 1 341
Creating Program 2 350
Creating a Flashing Lamp Warning Function Block 358
Connecting Programs to Resources 365
Offline Simulation of Program 368
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Section Overview and Initial Software Start Up

Creating a
Project

Hardware and
Project
Management
Window

Create a new project using the Project Wizard as described in the Basic Project
Configuration section (see Step 1: Creating a New Project Using the Project Wizard,
p. 289).

Enter for the project name: Advanced project

At this stage the Hardware Management and Project Management windows
should be open with Advanced Project as the project name.

Project

E ELOP Il Factory Hardware Management CEIX]

=8

Edit Signals Online Windows Help

@ ELOP Il Factory Project Management

Project Object Edit Window Tool Help

NEEIEE SR

NEBE

|PROJ IPOU ITYPE I

E14> Advanced Project

E-N CFB

+ B H_BAO1
L :——QE H_BAO1_ANALOG_01
. 3 H_BA01_BWS_PLS_01
' -3 H_BA01_Dyn_Init_01
.|~ H_BA01_Emerg_Stop_

~-3 H_BAO1_Enable_SW_
-3 H_BAO1_ES_E4_01
-~ H_BA01_FBL_01
-3 H_BAO01_Muting_01
--I& H_BA01_OpMod_1008
-3 H_BA01_OpMod_2006
-3 H_BA01_PSV_01
--3& H_BAO01_Safety_Door_
-3 H_BA01_Safety_Lockin
--3& H_BA01_THOP_01
BV StandardLibs
E-A4 Configuration
-8 K Resource
“4iF Typelnstance
B StandardLibs
H-N Data Type
B N |EC61131-3
N IEC61131-3_(Ext)

© ®

Item

Description

certified function block (CFB) library

area for creating resources (PLCs) and assigning programs to each
default: resource assigned with type instance
Note: This area is hardware independent.

logical libraries (e.g. logical gates (AND, OR), timers, numeric functions, etc.
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Creating
Programs

First Program

Within this step you will learn the 2 available areas where you can create programs.

To understand this you will utilize certified function blocks (CFBs) and create
personal function blocks to create a configuration for multiple resources.

The following diagram is the first program, which you will create. It is an emergency
stop control for 2 emergency stop push buttons (Cat 4, SIL 3). The output is set to
safe state when 1 emergency stop or both are pressed.

Emergency Stop Control
EStop No. 1 Input 1 NOT-eLamp Saw Off
Emergency Stop 1 Input 1 42-1'3_ﬁ%—'5me’9—3 % Red Lamp "off"
EStop No. 1 Input 2
= S S i
| cTime_ _ _ _ _ = =
Emerger%/ Stogl? Synchron. Time : | » CF-S1 4 e ogutput Cirm:_{lar Saw bad
Channel Fault ES 1.1 o CF-S2 angerous Rotafing blade
Channelt Fault ES 1 Start QuIt ES 1 i
- Last Sync time ES 1
Channel Fault ES 1.2 #! Autostart Function block on start u — [CFB50] 3
Channel2 Fault ES 1 Auto QuitES 1 4 /S\tftg:gﬁilt Sync Time ES 1
Reset ES 1 Requires Reset pushbutton ES 1 Resot EC
Reset Pushbutton ES 1 Emergency Stop1 ¢ Unit-No StatetECs—— = Error Code Unit 1
EStop No. 2 Input 1 Emergency Stop Unit Number Error code for Unit 1
Emergency Stop 2 Input 1
EStop No. 2 Input 2 H_BAO01_Emerg_Stop_011
Emergency Stop 2 Input 2 g;mg o
- nable
Channel Fault ES 2.1 ES 2 Sync Time1 - Syno-T Last Syno-T Last Sync time ES 2
Channel 1 Fault ES 2 Emergency Stop 2 Synchron. Time ' sCF.S1 Sync Time ES 2
Channel Fault ES 2.2 o CF-S2
Channel 2 Fault ES 2
Start QuIt ES 2
Autostart Function block on start up . [CFB50]
Auto Quit ES 2 o
S Requires Reset pushbutton ES 2 Rgs(:t L0 -
esel
Reset Pushbutton ES 2 Emergency Stop2 ¢ Unit-No State+EC#—————— Error Code Unit 2
Emergency Stop Unit Number Error code for Unit 2
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Second Program  The following diagram is the second program, which you will create for monitoring
emergency stop functionality, safety locking and 2-hand control operation.

THOP T1 Input 1 NC
THOP terminal 1 input 1 NC
THOP T1 Input 1 NO
THOP terminal 1 input 2 NO

Safety_Locking_synchronisation_time

Safety_Locking_4 Requires_a_Reset_to_Start
EStop 3 Input 1

Emergency Stop 3 Input 1

EStop 3 Input 2

Emergency Stop 3 Input 2
Emergency_Stop_Sync_time
Emergency_Stop_synchronisation_time

EStop 3 Channel Failure 1

Channel Failure Emergency Stop 3 Input 1

ESto 3 Channel Failure 2

Channel Failure Emergency Stop 3 Input 2
Start_Quit_ESTOP
Auto_Func_Block_Ack_on_Start_up_for_E_Stop
EStop 3 Reset
Emergency Stop Reset
Unit_Number_5
Emergency_Stop_5

THOP Syncronisation time H_BA01_THOP_01 THOP Last Sync Time

Two hand control synchronisation time T1 1NC THOP Contact SyncTime

THOP T2 Input 1 NC T1 2NO Enabie THOP GPos out

THOP terminal 2 input 1 NC — Status of THOP

THOP T2 Input 2 NO Syno-T Last Syno-T THOP Not Active

THOP terminal 2 input 2 NO T2_1NC GPos THOP Function Block Enabled/Disabled
THOP_ON T2 2NO Not-active mgg BF’ Outd : RE—
Enables_Function_Block |—| ependant on up wil state
THOP UP with PB H,BAgLET‘I‘-I(()) P01 JUP THOP State and Error Out

THOP allows output UP to function ON Diagnostics THOP Out

THOP Reset UP with PB

THOP Reset Reset

Unit_number_3 : . Unit-No EC

Two-hand_Control_unit_3 CH-Detect State+EC

Channel Detect P

Channel error THOP THOP Output Off Lamp
Lock ST input NOT Red Beacon

Safety Locking Input 1 THOP Output On Lamp
Lock S2 input Green Beacon

Safety Locking Input 2 -

Safety_Locking_Synchronisation_time H_BAO1_Safety Locking 01 & Qutput Robot

S1-NC

Lock Channel Failure S1 S2-NC Enable Last Sync time Locking
Safety locking channel failure input 1 Syno-T Last Syno-T Safety Locking contact sync time
Lock Channel Failure S2 CF-$1 Unlocked Unlocked
Safety locking channel failure input 2 CF-S2 Locked Safety Locking: Unlocked State
Locking_Contact Mode s Contacts Locked
Safety_locking_Operating_mode Safety Locking: Locked State
Start_Quit_Locking P
Safety_Locking_Function_Block_Acq Start-Quln

: Auto-Quit
Locking Reset
Safety Lock Reset Reset EC :
RN J Auto_auit Ls Unit-No State+ECs— Locking State and Error out

H_BA01_Emerg_Stop_12

S1-NC

S2-NC Enable
Syno-T Last Syno-T
CF-S1

CF-S2

Start-Quit
Auto-Quit

Reset EC
Unit-No

StatetECe——————= EStop 3 State and Error Out

Dangerous Robot cell

Diagnostic Safety Locking Out

Emergency Stop 3 Lamp pressed
Red Beacon

NOT

Emergency Stop 3 Lamp not pressed
Green Beacon

Last Sync time Estop 3

Emergency Stop 3 Sync Time

Status of emergency stop 3
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Creating a Timer  The following diagram is the function block creation for creating a timer, which
Function Block counts upwards, which will be used to create a flashing LED Lamp.

Counter Function for Flashing
Lamp Warning
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Function Blocks

The CFB folder contains all certified function blocks, which enable you to create a
project very quickly, and reduces the time required for certification.

These CFBs can be used within a function block or directly within a user program.

The program structure and user defined function block structure are shown below.

Program E[JN
Certified User Defined
Function Function
Blocks Blocks
Functions IEC61131-3
Logic

\J

User Defined Function Blocks

Certified
Function
Blocks

Functions

IEC 61131-3
Logic

The program is the highest order of the set, and can contain:
certified function blocks

user defined function blocks

user defined functions
IEC 61131-3 logical function blocks

The user defined function blocks can be used within the program and can contain:
e certified function blocks
e user defined functions

e |EC 61131-3 logical function blocks

Note: User defined function blocks can reduce the repetitive programming and

helps provide the program with structure.
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Creating Program 1

Overview The first program is an emergency stop control for 2 emergency stop push buttons
(Cat 4, SIL 3). The output is set to safe state when 1 emergency stop or both are

pressed.

Creating The first step of creating a program is to create a personal library to store user
Personal Library  programs and functions.

Step

Action

1

Close all of the opened areas of the project tree in the Project Management

window created in the section before by clicking the =l symbols.
(See Section Overview and Initial Software Start Up, p. 336).

Right click on the Configuration to open the context menu.

Click on New — Library.

PROJ JPOU [TYPE |
=- 4> Advanced Project
BN CFB
Pl Configusationsy
N Standi OPeN
= Watchpages

Code Generation

[Nev ) [T
v Show as Folder Resource
Show as Instance Tree Global Variable
Rescan Access Path

Match Data

Match Global Variaples  Struct Folder
Print Ll

Table of Contents
Find/Replace

Result: A new library is created.

Change the name of the new library from NewLib to Program and Function
Blocks.
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Creating a
Program Type

Step Action
1 Right-click on Program and Function Blocks Library to open the context
menu.
2 Select New — Program Type.
PROJ |POU [TYPE |
B-4> Advanced Project
EN CFB
E-4 Configuration
! i Prograzmand Eunct |
B N Standard Open
Code Generation
New » Object...  Ctr+N
v Show as Folder Data Type
Rescan F5 Program Type
Match Data Function Block Type
Print Function
Table of Contents Wiy
Variable Import Struct Folder
Link
3 Click on the + in front of Program and Function Blocks.
Result: A new function block NewProgramType IPF is added to the structure.
4 Change the name of the new program type from NewProgramType to

Program 1.

Note: The program type contains the function logic that is to be executed in the
PLC and can contain function blocks, as well as certified function blocks (CFBs).

342

33003788 09/2007




Advanced Project Configuration

Optimizing
Working Area Step Action
1 Double-click on Program 1 in your Program and Function Blocks folder.
Result: The function block diagram (FBD) editor is displayed.
2 To optimize the working area hide the Error-state Viewer by clicking the
button.
3 To further optimize the working area hide the Variable Declaration Editor by
clicking the m button.
Toggle the grid.
Zoom in to the section that you want to edit.
[
Note: The buttons on the right side refer to the drawing field of the open function
block.
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Dragging
Function Blocks
to Drawing Field

Step Action
1 From the CFB folder in the structure tree find the certified function block
H_BAOl_Emerg_Stop_01.
2 Click on the function block, press and hold the left mouse button and drag the

function block from the structure tree into the drawing field.
Bl - N H_BAO1
' H_BA01_ANALOG_01
: H_BA01_BWS_PLS_01
' H_BA01_Dyn_Init_01

H_BA01_Emerg_Stop_01 le

H_BA01_Enable_Sw_01 S2-NC Enable

H_BA01_ES_E4_01 Syno-T [TTET00mS]]

H_BAO1_FBL_01 o CF-S1 Last Syno-T
# CF-S2

H_BA01_Muting_01
H_BA01_OpMod_1008_01 .
H_BA01_OpMod_2006_01 = Start-Quit
H_BA01_PSV_01 Auto-Quit

H_BAO01_Safety_Door_01 Re§et EC
H_BAO1_Safety_Locking_01 ¢ Unit-No[[99 ] State+ECs

- 35F H_BAO1_THOP_01
BN StandardLibs

[t Lol |

Note: The function block characteristics (input and output information and wiring
information) can be viewed by selecting the F1 function key, either when
selecting the function block from the structure tree or in the drawing field.
Result: When placing the certified function block on the page the Edit Page
Data window will open (please refer to the Basic Project Configuration section
Editing Page Data, p. 296).

Drag a second emergency stop function block into the drawing field.

Drag a AND gate from the IEC 61131-3 Libraries Bitstr folder into the drawing
field.
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Step

Action

Connect the Enable pin from each of the emergency stop function blocks to the
each of the inputs of the AND gate.

H_BAO1_Emerg_Stop_12
S1-NC

S2-NC Enable
Syno-T
« CF-$1 Last Syno-T
« CF-S2
Start-Quit
Auto-Quit
Reset EC

o Unit-No State+ECs

H_BA01_Emerg_Stop_13
S1-NC

S2-NC Enable
Syno-T
¢ CF-$1 Last Syno-T
*CF-S2
Start-Quit
Auto-Quit
Reset EC

o Unit-No State+ECe
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Information on

Inputs and -
P Step Action
Outputs
1 To open the online help functionality of the function block select the function
block and then use the F1 function key and select Functional Description from
the Contents window.
2 Select the Inputs and Outputs tab of the functional description folder to display
information for the inputs (outputs) of the function block.
Contents | Search |
e
Ch General Inputs {ELOPJE 4+
-[A Characteristics \,Bﬁ"‘"
- -[A Function Block Layo..
'EQlFuncnonaI Descripton | Neme | Type | Defauit Ralnge of| Description
values
-[@ Functional Description .
| S1-NC, FALSE | FALSE/ |*<<81-NC>>and <<S2-NC>>are the
ol S2-NC BOOL TRUE |inputs of the safety related controller at
L [@ Outputs witch the statuses of the normally
: - [A Wiring Line Control f... closed contacts of the emergency
. AP stop pushbutton are read.
b 2 ;angi #mbT Control . In the input signals<<S1-NC>>and
[ Signal Table <<82-NC>>are TRUE.the emergency
Q Outputs Func. Block Sta... stop pushbutton is not engaged.
& Configuration
Signals/ Using the information provided by the online help of a function block (see diagram
Variables above), you can define whether to use signals or variables.

e Signals are used when a variable requires connection to the external
environment (hardware 1/O, Modbus/Profibus transfer etc.).
e Variables should be used when no external interface is required.
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Creating Create the variables listed in the table below in the VAR tab of the Variable
Variables Declaration Editor. (See Creating a Variable, p. 68).
Name Declaration |Initial Value |Longname Attribute
Auto Quit ES 1 BOOL 0 Requires Reset pushbutton ES 1 C
Auto Quit ES 2 BOOL 0 Requires Reset pushbutton ES 2 C
ES 1 Sync Time TIME t#50ms Emergency Stop 1 Synchron. Time Channel 1 |-
and Channel 2
ES 2 Sync Time1 TIME t#50ms Emergency Stop 2 Synchron. Time Channel 1 |-
and Channel 2
Emergency Stop 1 UINT 1 Emergency Stop Unit Number C
Emergency Stop2 | UINT 2 Emergency Stop Unit Number C
Start Quit ES 1 BOOL 0 Autostart Function block on start up C
Start Quit ES 2 BOOL 0 Autostart Function block on start up C
Global Variables
Name Declaration |Initial Value |Longname
Channel Detect Array [1to 4] |0 Channel error THOP
of Byte
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Creating Signals

Create the signals listed in the table below in the Signal Editor. (See Creating
Signals, p. 297. You do not need to define whether the signal is an input or output.

Name Type Retain Constant Description Init Value
Output Circular Saw BOOL - - Dangerous Rotating blade -
EStop No. 1 Input 1 BOOL - - Emergency Stop 1 Input 1 -
EStop No. 1 Input 2 BOOL - - Emergency Stop 1 Input 2 -
EStop No. 2 Input 1 BOOL - - Emergency Stop 2 Input 1 -
EStop No. 2 Input 2 BOOL - - Emergency Stop 2 Input 2 -
Channel Fault ES 1.1 BYTE - - Channel 1 Fault ES 1 -
Channel Fault ES 1.2 BYTE - - Channel 2 Fault ES 1 -
Channel Fault ES 2.1 BYTE - - Channel 1 Fault ES 2 -
Channel Fault ES 2.2 BYTE - - Channel 2 Fault ES 2 -
Reset ES 1 BOOL - - Reset Pushbutton ES 1 -
Reset ES 2 BOOL - - Reset Pushbutton ES 2 -
Error Code Unit 1 UDINT - - Error code for Unit 1 -
Error Code Unit 2 UDINT - - Error code for Unit 2 -
Lamp Saw On BOOL - - Green Lamp on -
Lamp Saw Off BOOL - - Red Lamp off -
Last Sync time ES 1 TIME - - Sync Time ES 1 -
Last Sync time ES 2 TIME - - Sync Time ES 2 -

Note: When an initial value is not set in either the signal Editor or variable
declaration editor the initial value is taken as 0.

Signals can be created in the Signal Editor in the hardware management or can be
imported from external files or databases (e.g. CSV files, Excel files, databases) into

a project.
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Dragging the
Variable and
Signals to
Drawing Field

Step Action

1 From the Variable Declaration Editor drag the variables into the drawing field. See Drag-And-Drop of
Variables, p. 70.

2 From the Signal Editor drag the signals into the drawing field. See Connecting Signals to Logical
Program, p. 298.

3 After dragging the variables and signals into the drawing field of the Project Management window and in
addition a Not Function block from the Bitstr library, connect the variables and signals to the inputs and
outputs of the emergency stop function blocks.

Emergency Stop 1
EStop No. 1 Input 1 NOT-«Lamp Saw Off
Emergency Stop 1 Input 1 gfﬁg1_Emerg_Stop_01 Red Lamp "off"
EStop No. 1 Input 2
Emergency Stop 1 Input 2 S2NC Enable ggefﬁgvgqonon..
_ES1SyncTime _ _ _ _ _ Syno-T Last Syno-T = P
Emergency Stop 1 Synchron. Time : | o CF-S1 4 Output Circular Saw
Chamnel FaultES 1.1 W CF-S2 Dangerous Rotating blade
Channelt FaultES 1 Start Quit ES 1 -
- Last Sync time ES 1
Channel Fault ES 1.2 o' Autostart Function block on start . [CFB50] i
Channel2 FaultES 1 Ao OES T = S Sync Time ES 1
i uto-Quit
Reset ES 1 Requires Reset pushbutton ES 1 Reset EC
Reset Pushbutton ES 1 Emergency Stop1 &+ Unit-No State+ECe—— Error Code Unit 1
Emergency Stop Unit Number Error code for Unit 1
Emergency Stop 2
EStop No. 2 Input 1
Emergency Stop 2 Input 1 H_BA01_Emerg_Stop_011
EStop No. 2 Input 2 S1-NC
Emergency Stop 2 Input 2 S2-NC Enable
Channel Fault ES 2.1 ES 2 Sync Time1 : Syno-T Last Syno-T Last Sync time ES 2
Channel 1 Fault ES 2 '| Emergency Stop 2 Synchron. Tme _ r+CF-S1 Sync Time ES 2
Channel Fault ES 2.2 . CF-S2
Channel 2 Faul ES 2 Start QULES 2
Autostart Function block on start up )
Auto Qut ES 2 o Qul
Requires Reset pushbutton ES 2 g
Reset ES 2 & 4 Reset EC
Reset Pushbutton ES 2 Emergency Stop2 «—————————— Unit-No State+ECs—————= Error Code Unit 2
Emergency Stop Unit Number Error code for Unit 2
4 When completed verify that all inputs and outputs are connected, save the program and close program 1.
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Creating Program 2

Overview

Creating a
Program Type

The second program is used for monitoring emergency stop functionality, safety
locking and 2-hand control operation.

Step Action
1 Right-click on Program and Function Blocks to open the context menu.
2 Select New — Program Type.
PROJ JPOU [TYPE |
E-4> Advanced Project
E;N CFB
El-4 Configuration
' A\ Programand Eunct |
B N Standard Open
Code Generation
New » Object...  Ctr+N
v Show as Folder Data Type
Rescan F5 Program Type
Match Data Function Block Type
Print Function
Table of Contents Llbiany
Variable Import Struct Folder
Link
3 Click on the + in front of Program and Function Blocks.
Result: A new function block NewProgramType 3BF is added to the structure.
4 Change the name of the new program type from NewProgramType to
Program 2.
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Dragging

Function Blocks
to Drawing Field

Step Action
1 From the CFB folder in the structure tree find the certified function block H_Ba01_THOP_01.
2 Click on the function block, press and hold the left mouse button and drag the function block from the
structure tree into the drawing field.
3 Repeat step 1 and 2 for the H_BAO1_Safety_ Locking_01 function block.

Repeat step 1 and 2 for the H_BAO1_Emerg_Stop_01 function block.
Result:

H_BA01_THOP_01

T1_1NC
T1_2NO Enable
Sync-T [ITEA00ms t Sync-T
T2_1NC GPos
T2_.2NO Not-active
[ FLBAT_TROPoT JUP
oN
UP with PB
Reset
# Unit-No[[9997] EC
® CH-Detect State+ECs

H_BAO01_Safety_Locking_01

S1-NC

S2-NC Enable

Sync-T [TEIS T}t Sync-T

CF-$1 Unlocked

CF-S2 Locked
« Contacts

Start-Quit

Auto-Quit

Reset EC
- Unit-No State+EC¢

H_BAO1_Emerg_Stop_12

S1-NC

S2-NC Enable
Sync-T [ITgI00msTt Sync-T
CF-S1

CF-S2

Start-Quit
Auto-Quit

Reset EC

o Unit-No[Z999"] State+ECs
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Signals/ The function block characteristics (input and output information and wiring
Variables information) can be viewed by selecting the F1 function key, either when selecting
the function block from the structure tree or in the drawing field.

Using the information provided by the online help of a function block, you can define
whether to use signals or variables. See Signals/Variables, p. 346.

Creating Create the variables listed in the table below in the VAR tab of the Variable
Variables Declaration Editor. (See Creating a Variable, p. 68).
Name Declaration | Init. Longname Attribute
Value
Auto_Quit BOOL 0 Requires_a_Reset_to_Start C
Emergency_Stop_Sync_time | TIME t#50ms | Emergency_Stop_synchronisation_time C
Locking_Contact_Mode UINT 1 Safety_locking_Operating_mode C
Safety_Locking_Sync_time | TIME t#100ms | Safety_Locking_synchronisation_time C
Start_Quit_ESTOP BOOL 1 Automatic_Function_Block_Ack_on_Start_up_ |C
for_E_Stop
Start_Quit_Locking BOOL 0 Safety_Locking_Function_Block_Acq. C
THOP_ON BOOL 1 Enables_Function_Block C
THOP_Sync_time TIME t#50ms | Two-hand_control_synchronisation_time C
Unit_Number_4 UINT 4 Safety_Locking_4 C
Unit_Number_5 UINT 5 Emergency_Stop_5 C
Unit_number_3 UINT 3 Two-hand_Control_unit_3 C
Global Variables
Channel Detect ARRAY (1to |0 Channel_Error_THOP -
4) of BYTE
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Creating Signals

Create the signals listed in the table below in the Signal Editor. (See Creating

Signals, p. 297. You do not need to define whether the signal is an input or output.

Name Type |Retain | Constant | Description Value
EStop 3 Channel Failure 1 BYTE |- - Channel Failure Emergency Stop 3 Input 1 | -
EStop 3 Channel Failure 2 BYTE |- - Channel Failure Emergency Stop 3 Input 2 | -
EStop 3 Input 1 BOOL |- - Estop 3 Input 1 -
EStop 3 Input 2 BOOL |- - Estop 3 Input 2 -
EStop 3 Reset BOOL |- - Emergency Stop Reset -
EStop 3 State and Error Out UDINT | - - Status of emergency stop 3 -
Emergency Stop 3 Lamp not BOOL |- - Green Beacon -
pressed

Emergency Stop 3 Lamp pressed | BOOL |- - Red Beacon -
Last Sync time Estop 3 TIME |- - Emergency Stop 3 Sync Time -
Last Sync time Locking TIME |- - Safety Locking contact sync time -
Lock Channel Failure S1 BYTE |- - Safety locking channel failure input 1 -
Lock Channel Failure S2 BYTE |- - Safety locking channel failure input 2 -
Lock S1 input BOOL |- - Safety Locking Input 1 -
Lock S2 input BOOL |- - Safety Locking Input 2 -
Locked BOOL |- - Safety Locking: Locked State -
Locking Reset BOOL |- - Safety Lock Reset -
Locking State and Error out UDINT | - - Diagnostic Safety Locking Out -
Output Robot BOOL |- - Dangerous Robot cell -
THOP Gpos out BOOL |- - Status of THOP -
THOP Last Sync Time TIME |- - THOP Contact Sync Time -
THOP Not Active BOOL |- - THOP Function Block Enabled/Disabled | -
THOP Output Off Lamp BOOL |- - Red Beacon -
THOP Output On Lamp BOOL |- - Green Beacon -
THOP Reset BOOL |- - THOP Reset -
THOP State and Error Out UDINT | - - Diagnostics THOP Out -
THOP T1 Input 1 NC BOOL |- - THOP terminal 1 input 1 NC -
THOP T1 Input 2 NO BOOL |- - THOP terminal 1 input 2 NO -
THOP T2 Input 1 NC BOOL |- - THOP terminal 2input 1 NC -
THOP T2 Input 2 NO BOOL |- - THOP terminal 2 input 2 NO -
THOP UP out BOOL |- - THOP Dependant on up with PB state -
THOP UP with PB BOOL |- - THOP allows output UP to function -
Unlocked BOOL |- - Safety Locking: Unlocked State -
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Note: When an initial value is not set in either the signal Editor or variable
declaration editor the initial value is taken as 0.

Signals can be created in the Signal Editor in the hardware management or can be
imported from external files or databases (e.g. CSV files, Excel files, databases) into
a project.
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Dragging the
Variable and
Signals to
Drawing Field

Step Action

1 From the Variable Declaration Editor drag the variables into the drawing field. See Drag-And-Drop of
Variables, p. 70.

2 From the Signal Editor drag the signals into the drawing field. See Connecting Signals to Logical
Program, p. 298.

3 After dragging the variables and signals into the drawing field of the Project Management window,
connect the variables and signals to the inputs and outputs of the 2-hand operation function blocks.
2-hand control operation

THOP T1 Input 1 NC
THOP terminal 1 input 1 NC
THOP T1 Input 1 NO
THOP terminal 1input2NO = = = = = = = = == = = = = - = = = - - = = - - - - - - - - - - - - - - - - - - - - -
THOP Syncronisation time H_BA01_THOP_01 THOP Last Sync Time
Two hand control synchronisation time T1 1NC THOP Contact SyncTime
THOP T2 Input 1 NC T1_2 NO Enable THOP GPos out
THOP terminal 2 input 1 NC — Status of THOP
THOP T2 Input 2 NO Syno-T Last Syno-T THOP Not Active
THOP terminal 2 input 2 NO T2_1NC GPos THOP Function Block Enabled/Disabled
THOP_ON T2_2NO Not-active ;:85 BP outd : R
Enables_Function_Block epenadant on up wi state
THOP UP with PB H*BA?EBT 2(()) P01 JUP THOP State and Error Out
THOP allows output UP to function ON Diagnostics THOP Out
THOP Reset UP with PB
THOP Reset Reset
Unit_number_3 e Unit-No EC o THOP Output Off Lamp
Two-hand_Control_unit_3 CH-Detect State+EC Red Beacon
Channel Detect . THOP Output On Lamp
Channel error THOP Green Beacon
4 Safety locking (do not connect the Enable pin at this stage)
Lock S1 input
Safety Locking Input 1
Lock S2 input
Safety Locking Input 2 -
Safety_Locking_Synchronisation_time H_BAO1_Safety Locking 2
Safety_Locking_synchronisation_time S1-NC
Lock Channel Failure S1 S2-NC Enable Last Sync time Locking
Safety locking channel failure input 1 Sync-T Last Sync-T Safety Locking contact sync time
Lock Channel Failure S2 CF-81 Unlocked Unlocked
Safety locking channel failure input 2 CF-S2 Locked Safety Locking: Unlocked State
Locking_Contact_Mode = Contacts Locked
Safety_locking_Operating_mode Safety Locking: Locked State
Start_Quit_Locking -
Safety_Locking_Function_Block_Acq Start-Qu!t
: Auto-Quit
Locking Reset
Safety Lock Reset Reset EC )
Unit_Number_4 s Auto_Quit + Unit:-No State+ECs————— Locking State and Error out
Safety_Locking_4 Requires_a_Reset_to_Start Diagnostic Safety Locking Out
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Step Action
5 Emergency stop (connecting the Auto_Quit variable to the emergency stop Auto_Quit input)
To Auto-Quit of Safety Locking function
block
"""" T T
Requires_a_Reset_to_Start
EStop 3 Input 1 NOT Emergency Stop 3 Lamp pressed
Emergency Stop 3 Input 1 Red Beacon
EStop 3 Input 2
Emergency Stop 3 Input 2 H_BAO1_Emerg_Stop_13
Emergency_Stop_Sync_fime T 9-Slop. Er;;%rr?%rgcgéop 3 Lamp not pressed
Egterggn&t]_Sto;la_Fschhr?msatmn_nme 3$2-NC Enable Last Sync time Estop 3
op annel railure X g +
Channel Failure Emergency Stop 3 Input 1 (S:)én;;r Last Sync-T Emergency Stop 3 Sync Time
EStop 3 Channel Failure 2 :
Channel Failure Emergency Stop 3 Input 2 CF-s2
Start_Quit ESTOP
Auto_Func_Block_Ack_on_Start_up_for E_Stop
EStop 3 Reset Start-Quit
Emergency Stop Reset Auto-Quit
Unit_Number_5 o—l Reset EC
Emergency_Stop_5 s Unit-No State+ECe——« EStop 3 State and Error Out
Status of emergency stop 3
6 Drag a AND gate from the IEC 61131-3 Libraries Bitstr folder into the drawing field as shown in the
diagram below.
Note: When the AND gate is initially placed on the drawing field, the gate only contains 2 inputs. To expand
the AND gate to have 3 inputs, place the mouse over the lower edge of the AND gate, left-click and move
the mouse downwards expanding the number of inputs to 3.
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Step Action

7 Connect all of the Enable outputs from the 3 certified function blocks to the inputs of the AND gate and
connect the final output signal output Robot
The final logic should be as follows:
THOP T1 Input 1 NC
THOP terminal 1input INC - = = = = = — =/ — = — = — — — — — — — — — — — — — — — — — — — — — — — -
THOP T1 Input 1 NO
THOP terminal 1 input 2 NO
THOP Syncronisation time H_BA01_THOP_01 THOP Last Sync Time
Two hand control synchronisation time T1 1NC THOP Contact SyncTime
THOP T2 Input 1 NC T1 2NO Enable THOP GPos out
THOP terminal 2 input 1 NC — Status of THOP
THOP T2 Input 2 NO Syno-T Last Syno-T THOP Not Active
THOP terminal 2 input 2 NO T2_1NC GPos THOP Function Block Enabled/Disabled
THOP_ON T2_2NO Not-active mgg BP outd t -
Enables_Function_Block |—| ependant on up wil state
THOP UP with PB H*BA(();F*; ?(()) P01 JUP THOP State and Error Out
THOP allows output UP to function ON Diagnostics THOP Out
THOP Reset UP with PB
THOP Reset Reset
Unit_number_3 e Unit-No EC
Two-hand_Control_unit_3 CH-Detect State+EC
Channel Detect P
Channel error THOP THOP Output Off Lamp
Lock ST input NOT Red Beacon
Safety Locking Input 1 THOP Output On Lamp
Lock S2 input Green Beacon
Safety Locking Input 2 -
Safety_Locking_Synchronisation_time H_BAO1_Safety_Locking_01 & gg;plgrsssb ?Rtob ot cell
Safety_Locking_synchronisation_time $1-NC 9
Lock Channel Failure S1 S2-NC Enable Last Sync time Locking
Safety locking channel failure input 1 Syno-T Last Syno-T Safety Locking contact sync time
Lock Channel Failure S2 CF-$1 Unlocked Unlocked
Safety locking channel failure input 2 CF-S2 Locked Safety Locking: Unlocked State
Locking_Contact Mode e Contacts Locked
Safety_locking_Operating_mode Safety Locking: Locked State
Start_Quit_Locking P
Safety_Locking_Function_Block_Acq /S\te;rt-guyt
Locking Reset Lol
Safety Lock Reset Reset EC :
Unit Number 4 sl Auto_Quit Ls Unit-No State+ECs— Locking State and Error out
Safe_ty_LockirTg_4 Requires_a_Reset_to_Start Diagnostic Safety Locking Out
EStop 3 Input 1 NOT - <Emergency Stop 3 Lamp pressed
Emergency Stop 3 Input 1 Red Beacon
EStop 3 Input 2
Emergency Stop 3 Input 2 H_BAO1_Emerg_Stop_12
Emergency_Stop_Sync_time S1-NC - E?;Zﬂ?%l%ycﬁﬁ"p $Lamp not pressed
Lt St Esp
Channel Failure Emergency Stop 3 Input 1 (S:)'I:ng}T Last Syno-T Emergency Stop 3 Sync Time
ESto 3 Channel Failure 2 )
Channel Failure Emergency Stop 3 Input 2 CF-82
Start_Quit_ESTOP
Auto_Func_Block_Ack_on_Start_up_for_E_Stop
EStop 3 Reset Start-Quit
Emergency Stop Reset Auto-Quit
Unit_Number_5 -'_l ————————— Reset ECC T~~~ """ """~ ="~ " °
Emergency_Stop_5 o Unit-No State+EC————— EStop 3 State and Error Out

Status of emergency stop 3

8 To enter a comment for the page, right-click in a free place within the drawing field, then select Create AC
from the context menu, and enter text.

9 When completed verify that all inputs and outputs are connected, save the program and close program 2.
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Creating a Flashing Lamp Warning Function Block

Overview

Creating the
Counter
Function Block

Type

Final logical design is to create a flashing lamp warning function block.

This section will clearly explain how to create personal function blocks, which can

be used within programs.

Function blocks reduce the overall engineering time and provide structure in a
project. Therefore any repetitive logic should be created within a function block.

The function block you will create is a timer, counting upwards, which will be used

to control a flashing LED lamp.

PROJ JPOU [TYPE |
B-4> Advanced Project
EN CFB
E-4 Configuration
' i Prograzmand Eunct |
B N Standard Open

Code Generation

T ovec.. G

Step Action
1 Right-click on Program and Function Blocks to open the context menu.
2 Select New — Function Block Type.

structure.

v Show as Folder Data Type
Rescan F5 Program Type
Match Data Function Block Type
Print Function
Table of Contents Library
Variable Import Struct Folder
Link
3 Click on the + in front of Program and Function Blocks.

Result: A new function block New Function Block Type L is added to the

4 Change the name of the new function block type from NewFB to Counter.
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Dragging
Function Blocks
to Drawing Field

Step Action
1 Double click on Counter from the Program and Function Blocks library to
open it.
PROJ JPOU [TYPE |
E-4> Advanced Project
EN CFB
E-4 Configuration
VBN
- 2Bk Counter
- 3k Program 1
- 3Bk Program 2
Note: To create a logical within the function block is done in the same
methodology as within a program.
2 From the IEC 61131-3 library open the Counter folder and find the function block
CTU.
3 Click on the cTu function block, press and hold the left mouse button and drag
the function block from the structure tree into the drawing field.
Note: The function block characteristics can be viewed by selecting the F1
function key, either when selecting the function block from the structure tree or
in the drawing field.
Result: When placing the certified function block on the page the Edit Page
Data window will open (please refer to the Basic Project Configuration section
Editing Page Data, p. 296).
Repeat step 3.
5 Drag a NOT gate from the IEC 61131-3 libraries Bitstr folder into the drawing

field.
Result:

NOT

EN

>CU  cTU Q

R

PV cv
>CU Q
R CTU
PV cv

Note: To display the "EN" field: Right-click on the function block and select Show
EN/ENO from the context menu.
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Creating The function block in this case does not need any external I/O connections (they will
Variables be connected outside the function block), therefore, you will only require variables.

Create the variable listed in the table below in the VAR_INPUT tab of the Variable

Declaration Editor. (See Creating a Variable, p. 68).

Name Declaration | Initial Value |Longname Attribute
Start Counter BOOL 0 initiates counting -
sequence

function block.

Note: The VAR _INPUT definition will create a physical input connection on the

Create the variables listed in the table below in the VAR tab.

Note: These variables are not shown on the function block.

Name Declaration |Initial Value |Longname Attribute
Max Value 1 INT 1 maximum count C
Max Value 2 INT 20 maximum count C
Create the variable listed in the table below in the VAR_oOUTPUT tab.
Name Declaration |Initial Value |Longname Attribute
Output Counter BOOL 0 output value from -
counter

output connection on the function block.

Note: The VAR_INPUT and VAR_OUTPUT definition will create a physical input/
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33003788 09/2007




Advanced Project Configuration

Dragging the
Variables to

Drawing Field
Step Action
1 From the Variable Declaration Editor drag the variables into the drawing field. See Drag-And-Drop of

Variables, p. 70.

2 After dragging the variables into the drawing field of the Project Management window, connect the
variables according to the diagram below.

NOT
Start Counter EN
>CU cTU Q
R
Max Value 1 PV Ccv
>CU Q Output Counter
R CTu
Max Value 2 PV Ccv
3 Right-click on the Counter Function block, select Create Comment Field from the context menu and

enter Counter Function for Flashing Lamp Warning into the comment field.

Counter

BOOL-+ Start Counter Output Counter BOOL
Counter Function for Flashing
Lamp Warning
(135)

Then again right-click on the function block and select Create an Attribute Comment Field.

Right-click on the function block and select Properties. Within the Instance Name tab enter Counter.
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Step Action
6 Right-click on the attribute comment field, select Properties Comment Field and subsequently the Text
tab.
\ Properties Comment Field
Object ] Text | Graphic | Attached Comment |
Object type: | AC POU-interface [~]
— Default siz
[v! round to grid Width 8.8 mm (=4 grid points)
1 grid point = 2.2087 mm Height 6.5 mm (= 2.9 grid points)
—— Background
Color
[ transparent Change...
— Frame
Width 0 |=]piel
QO plain
o 3D raised
@ 3D deepened Color ] _Change... |
O none
OK Cancel | Apply Default Help
7 Enter 1 in the Text/Format String area.
Object | Text | Graphic | Attached Comment
Object type: [AC POU-interface [~
Text/Format String
11
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Step Action
8 Click Apply and then OK.
The counter function block should look as follows.
Counter
BOOL-—+ Start Counter Qutput Counter BOOL
Counter Function for Flashing
Lamp Warning
! (13,5)
9 When completed verify that all inputs and outputs are connected, save the counter function block and
close.
Note: The counter function block can now be used in the same way as the certified function blocks.

Creating a Signal

(See Creating Signals, p. 297.

Create the following new signal in the Signal Editor of the hardware management.

Name Type Retain Constant Description Init Value
Warning Beacon BOOL - - two hand control warning 0
beacon
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Integrating the
Counter
Function Block

Step Action
1 Open Program 2.
2 Drag the Counter Function block on to a free space within the drawing field.
3 Connect the warning Beacon signal to the output of the counter function, and connect the Enable pin

of the 2-hand operation function block to the input of the counter function.
Result (detail):

Counter

m‘ IR Ui Start Counter ~ Output Counter Warning Beacon
T1_1NC ¥H8$ ggntad SyncTime : i - Two han% control warning beacon
T1 2NO EnDle 0s out Counter Function for Flashing
— Status of THOP Lamp Warning
Sync-T  Last Sync-T THOP Not Active
T2_1NC GPos THOP Function Block Enabled/Disabled
T2_2NO Not-active THOP UP out 1
THOP Dependant on up with PB state
UP — THOP State and Error Out !
ON Diagnostics THOP Out I
UP with PB :
Reset !
*Unit-No EC I
sCH-Detect ~ State+EC !
THOP Output Off Lamp |
Red Beacon .

4 Save Program 2 and close.
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Connecting Programs to Resources

Overview

Programming

Program 1 and program 2 must be connected to a PLC resource in order for a PLC
to run the program.

In XPSMFWIN it is possible to have multiple resources (PLCs) within an overall
project.

As a default, the software contains 1 resource with an attached type instance.

PROJ JPOU [TYPE |
=-4 Advanced Project
BN CFB
B -4 Configuration
BN Program and Function Blocks
" $BE Counter Function

1

', 3Bk Program 1
. PEProgram 2

| & & Resource
BEN3 Typelnstance |

The Typelnstance attached to the resource is similar to the program type, which
you have created the logic, and can also be used to create logic.

The following table explains the benefits of programming in either a program library

Benefits (as you have carried out) or directly in a Typelnstance on the resource

Programming Where | Memory Size Loss of Data Use of Logic on Multiple
PLCs

Typelnstance on the |lower, as it only contains | possible, if the resource is must copy and paste it to

resource data from single PLC deleted the program is deleted | another PLC, time consuming

program folder slightly higher not possible, due to data stored | the program can be assigned to

in individual folder as many PLCs as required in

the configuration

It is clearly best to create all program logic within a personal library (as you have
created).

Note: The resource (PLC) can only run 1 program.
A program can be used as many times as required.
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Connecting
Program 1to a
Resource

Step

Action

Click on the Typelnstance and press DEL (delete).

Note: Before you can connect a program to a resource (PLC), the Typelnstance
must be deleted from the resource.

Right-click on Resource and select New — Program Instance...

PROJ |POU [TYPE |

B-4> Advanced Project
N CFB
B 4 Configuration

LB N Program and Func!

# Program 1
~ 3 Program 2

' -{-ﬂ W-
EgN Standarc Qe

: Counter Function

tion Block

BN Data’ Offline-Simulation
E_N [EC6" Watchpages

N IEC67" Code Ge

neration

Control-Panel
Online-Test

New

v Show as
Show as
Rescan

Match Data
Match Global Variable

3| Object.. Ctr+N

Folder Program Instance...

Instance Tree Type Instance

Task
Global Variable

Print

Table of Contents
Cross-References > Link

Library
Struct Folder

Access Path

From Program and Function Blocks select Program 1.

When the program instance is connected a purple | can be seen attached to the

Resource.

prROJ|POU [TvPE | |

B-4> Advanced Project
@ CFB
B 4 Configuration

: " & Program 1
.+ 3 Program 2
=R “YResource |
- Program 1
EpaN StandardLibs

+ B" N Program and Function Blocksf
. !+ % Counter Function
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Connecting Program 2 can also be connected to a resource in the same way.
Program 2to a As the default only provides a single resource within the configuration, right-click on
Resource the Configuration folder and select New — Resource.

To rename the new resource, select the resource, press function key F2 and enter
a new name.

Note: In the case where more than 1 PLC is using the same program, simply
connect the program in the same way as described above to both PLCs
(resources).
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Offline Simulation of Program

Overview The offline simulation allows you to check the connection flow ensuring that the

overall program logic functionality is correct without having to connect and download
toa PLC.

To run the offline simulation (OLS) the logical programs must be attached to the
resource folder. See Connecting Programs to Resources, p. 365.

Offline
Simulation

Step Action

1 In the Project Management, right-click on the Resource and select Offline-
Simulation.

PROJ]POU [tye | |

E-4> Advanced Project
B CFB
B4 Configuration
+ BN Program and Function Block:
‘ - 8 Counter Function
- 3 Program 1
i - 4 Program 2
=R 3R eSOU Gy
1 B Prog Opn . -
Ol oic-Simion

Watchpages

'
'
[
'
'

Code Generation
Control-Panel
Online-Test

New »

Result:
The following window opens with the new tab OLS.

[PROJ POU] TYPE| OLS |
AREME A
CONFIGURATION\RESOURCE }
Name [State [
A CONFIGU. Running
98 Program 2 Running

1S | IR |
E=3 Program 2: Configuration\Prog.
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Step Action
2 Double-click on Program 2 in the Offline-Simulation window.
The logic opens with all states.
| TRUE Stop Control
I
I
| THOP T1 Input 1 NC
) THOP terminal 1input INC = = = = = = = 9= = = = = — — — = — — -
; THOP T1 Input 1 NO
: THOP terminal 1 input 2 NO
THOP Syncronisation time H_BA01_THOP_01
I/ Two hand control synchronisation time T1 1NC
I' THOP T2 Input 1 NC _ ~ —
I| THOP terminal 2 input 1 NC T1.2NO 2]
1| THOP T2 Input 2 NO S L e
|| THOP terminal 2 input 2 NO T2_1NC GPosi——
| THOP_ON — T2_2NO Not-active ——
| Enables_Fupction_BIock Up N
 THOP UP with PB TR0
THOP allows output UP to function ON
! THOP Reset UP with PB
Il THOP Reset Reset
I"Unit_number_3 o Unit-No EC
' Two-hand_Control_unit_3 )
Channel Detect R CH-Detect State+EC
Channel error THOP
3 Within the drawing field right-click on a signal or a variable and select Create
OLT Field from the context menu (a online test field (TRUE) is shown in yellow
in the diagram above).
Note: Online test fields are used to view and change the status of signals and
variables.
4 Double-click on an OLT field to change the value from FALSE to TRUE.
Result: The connector changes from blue to red.
5 Left-click on an OLT field to change numerical values, entering the values

manually.
For more detailed information regarding the functionality of the offline simulation,
see Offline Simulation of Function Diagrams (OLS), p. 91.
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8.3 Step 2: Defining Hardware and Remote 1/O
Settings and Peer-to-Peer Communication

At a Glance

Overview This section is provided to assist you in defining hardware settings and remote 1/0
settings, and the peer-to-peer communication.

What's in this This section contains the following topics:

Section? -
Topic Page
Defining PLC Hardware Type 372
Defining Remote 1/0O Settings 374
Defining Peer-to-Peer Communication 378
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Defining PLC Hardware Type

Overview

The Hardware Management is used to define all hardware related settings, such
as hardware type, communication settings, /O assignment, etc.

Defining PLC
Hardware Type

Step

Action

1

In the Hardware Management window open the Configuration folder from the structure tree.

2

Right-click on Resource and select Properties from the context menu.

2] ELOP Il Factory Hardware Management

Project Edit Signals Online Windows Help
[=}-F= Advanced Project
E|—-A Configuration

‘ EFEW New 14

+ ' ~-{IF Prog|
1 [2NewR{ “OP
' Paste
__ Programming
‘- = Delete
[+ HH-Network
E§ Print...

L -

Select the PLC type from the Type list box.

N IConfiguration/NewResource  [M[=]

Type Unassigned Resource ¥

HIMatrix F30
Name HIMatrix F31

System ID (SRS) HIMatrix F35

Unassigned Resource
Safety Time (ms)  [EGINEL N,

XPSMF60

The example shows XPSMF40 PLC being used.

Enter the System ID [SRS] value 2 to 65,535.
Note: For further information on system ID (SRS = system-rack-slot) please refer to SRS (System Rack
Slot) Value, p. 156.

Click Apply.
Note: Clicking Apply allows all the menu’s sub-options to be selected.

For this program example, set the values as listed in the table below.
Note: For further information please refer to Setting the Properties of a Resource, p. 154.

Click OK.

Repeat step 1 to 7 for the second resource.
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Property Values

Properties Value
Safety Time 30 ms
Watchdog Time 15 ms
Main Enable selected
Autostart selected
Start/Restart allowed selected
Loading allowed selected
Test Mode allowed selected
Change variables in OLT allowed selected
Forcing allowed selected
Stop on Force Timeout selected
max. Com.Time Slice 10 ms
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Defining Remote I/O Settings

Overview The remote 1/0 modules do not process the logical program.

On every cycle they send their data to their parent resource (PLC: XPSMF40,
XPSMF60, XPSMF30, XPSMF31, or XPSMF35).

A remote I/O module can only have 1 parent resource.

In a project it is possible to assign up to 64 remote I/O modules to each parent
resource.

To assign remote I/O modules to a resource is simple. The main requirement is that
the parent resource must be assigned as 1 of the PLCs (XPSMF40...) mentioned

above.
Remote I/O The following are the safety remote I/O modules:
Modules e XPSMF1DI1601

e XPSMF2D0801/D0O802/D0O1601/DO1602
e XPSMF3DIO8801/DIO16801/DI020802
o XPSMF3AIO8401
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Assigning I/O

Modules
Step Action
1 Expand the structure of NewResource1 in the Hardware Management.

2 ELOP Il Factory Hardware Management

Project Edit Signals Online Windows Help
(= -F= Advanced Project
E|--A Configuration
E}E [0]NewResource
' - JIF Program 1
[2]NewResource1
- -qIF Program 2
-~ £ Protocols
- -9 Remote I/0
=& 0)XPSMF 40
& Qeom
~Qecru
i s (1) D0 12112 DIO 12/12
= Be@ Do 1212 13/24

L— Programming Term
=1
-5 HH-Network

-~ MCP Configuration

The folder Remote I/0 under NewResource1 is where you assign the
remote 1/O.
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Step Action
2 Right-click on the Remote /O folder and select New — F1 DI 1601.
2 ELOP Il Factory Hardware Management
Project ~ Edit Signals Online Windows Help
=] T8 Advanced Project
= -A Configuration
' E._ [0]NewResource
Lo :——QE Program 1
! E._El [2]NewResource1
: - - JIF Program 2
' - - £ Protocols
-
1 ' ‘ N 3 "
| -3 (o)Al ) HiMatrix F1 DI 16 01
. B Req  Conv 2 HiMatrix F2 DO 16 01
' = [Qon Fese HiMatrix F2 DO 16 02
! o [El:m Delete HiMatrix F2 DO 4 01
: "B pin. HiMatrix F2 DO 8 01
f‘ Programming T8 properties HIMatrix F3 AIO 8/4 01
[E-F5 HH-Network
~-MCP Configuration
The following dialog box is displayed:
“: Specify HH-Network-Configuration of parent Resource... =] x|
Specify HH-Network, of 'MewResourcel’,
HH-Nebwark_1 j New.
Specify Token Group of 'MewResouce!”
e,
sk | Help
For more information about token groups see Peer-to-Peer Communication (P2P Communication),
p. 187.
3 Click OK.
Result: The new remote I/O is now assigned within the remote I/O folder.
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Step Action
4 Right-click on the remote I/O and select Properties from the context menu.
The following dialog box is displayed:
1 /Configuratio =10/ ]
Type IHIMatri:-c F1 DI 1601
I ame IHIMatri:-: F1DI1e01_1
Safety Time [ma] f20
Watchdog Time [ms] |10
max. Com. Time Slice [ms] |5
Fack ID [SRS] [i
Timeout [ms] (5000
Fiesend Time [ms] (500
Alive Interval [ms] f300
(] | Cancel | Apply Help
5 Change the values of the following parameters:
® Safety Time to 30 ms
® Watchdog Time to 15 ms
o Rack ID [SRS] to a value between 1 and 511
Note: When assigning the rack ID, 2 remote I/O modules from the same resource can not have the same
rack ID. For additional information see Properties of a Resource, p. 153.
Click Apply and OK.
Repeat step 1 to 6 for each remote 1/O you wish to define.
Token Groups A token group is group of PLCs and remote I/Os which communicate their data over

a network which all has the same profile (same network conditions).

For example for a normal Ethernet network, the typical network profile is Fast and
Noisy, therefore all devices within this profile should be within the same token
group.

If there is an area where you are using a different medium, or perhaps there is a
higher influence of EMC on the network then you can assign a separate network

profile to cater for the communication between the systems, therefore creating a
new token group profile.

For more information see Peer-to-Peer Communication (P2P Communication),
p. 187
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Defining Peer-to-Peer Communication

Overview

Network
Adjustment
Required

Benefit for
Diagnostics

State of Your
Advanced
Project

Signals Transfer

Peer-to-peer communication is very useful, and very important. It enables the
resources (PLCs) to communicate information between each other via
SafeEthernet.

Peer-to-peer communication is automatically set-up between remote I/O modules
and their parent resource. This is carried out when defining the remote 1/0O module.

Creating peer-to-peer communication is very simple, however the underlining
principles behind the exact settings takes time to master.

In most cases the default settings for peer-to-peer communication are sufficient.
However, in applications requiring very fast response times or transmission via
serial/wireless network adjustments are required.

In some cases there is no need to create peer-to-peer communication; however you
will find it very beneficial for diagnostic possibilities.

At this stage you have created your logic configuration, and have defined your 2
different PLCs within your project, and have possibly 1 or more remote I/O modules
attached to a single resource or both resources.

Note: To transfer information between PLC1 and PLC2, only the input signals are
transferred to the second PLC and never the output signals.
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Defining Peer-to-

Peer

Communication

As the peer-to-peer communication is mostly logic independent (except you require

signals from the signal editor to send some information between 2 PLCs), it is

normally ideal to set this up as soon as you define your hardware.

Step

Action

1

To simplify this example change the names of the 2 resources as follows:

® PLCH1 (resource with program 1)
® PLC2 (resource with program 2)

Note: The name change can only be carried out within the Project Management window.

Expand the structure of Configuration in the Hardware Management.

Result:

EZ2] ELOP Il Factory Hardware Management

Project ~ Edit Signals Online Windows Help

= B Advanced Project
E|--A Configuration
R L
: E [3IPLC1

—— Programming Term
=R
- H-Network

-~ MCP Configuration

Right click on PLC1 and select Peer-to-Peer Editor.

[Z ELOP Il Factory Hardware Management

Project ~ Edit Signals Online Windows Help

= T8 Advanced Project
E|—-A Configuration
e

' & [BIPLCT

' Peer-to-Peer Editor
'—— Programming Terl

=

Online »
Eg HH-Network Import Connections

-~ MCP Configuration New >

Copy

Paste

Delete

Print...

About configuration
Properties
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Step Action
4 Click on PLC2 and drag it into the Peer-to-Peer Editor and subsequently click OK in the Token Group
dialog box.
[}-% Advanced Project Peer-to-Peer Editor (PLC1)
E'T]_j,‘ Configuraton || Delete Peer-to-Peer Connect@@onnect Process Sign\{aﬂionnect System Signa\|HH-Net
! “ Resource Worst case | Network Profile Response Ti
iR iapLet 1 [pLc2 560 HH-Network | Fast & Noisy |100
:" Programming Terminal 2
E{g HH-Network
~-McP Configuration J |
Result:
The diagram above shows that now PLC1 and PLC2 are connected to one another.
Note: The Worst case is the time required when calculating the safety distances and can be reduced
by adjusting Network, Profile, Response Time, and ReceiveTMO.
For more information regarding settings, see Peer-to-Peer Communication (P2P Communication),
p. 187.
5 At this stage, leave the settings with the default values. Therefore, the peer-to-peer communication is
now set up.

Tabs of the Peer-  After clicking on the number 1 to the left of the PLC2 resource, the following options
to-Peer Editor are available:

e Delete Peer-to-Peer Connection (enables you to remove the peer-to-peer
connection)

e Connect Process Signals (enables you to transfer input signals from 1 PLC to
another)

e Connect System Signals (enables you to transfer operation signals between 2
PLCs, such as connection state, etc.

o HH-Network Configuration (provides information within the Error State Viewer of
the state of the peer-to-peer connection
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Connecting Now you define which data is to be transmitted between the 2 PLCs.

Process Signals Step

Action

1

Select the Connect Process Signals tab.

2

Select the tab for the direction of communication (PLC2->PLC1).

P2P Process Signals 'PLC1’ - 'PLC2’ .| O]

New Signal |Delete Signal | Help |
PLC2-> PLC1 |PLCt > PLC2 |
[ Type | Signal | ‘

Open the signal editor (Signals — Editor) and position it beside the P2P
Process Signals window.

Click on a signal you want to transfer between the 2 PLCs and drag it to P2P
Process Signals window.

In this example use 2 signals in each direction.

For PLC1->PLC2 use:

e EStop No. 1 Input 1

e EStop No. 1 Input 2

For PLC2->PLC1 use:
e EStop 3 Input 1
e EStop 3 Input 2

P2P Process Signals 'PLC1’ - 'PLC2’ P2P Process Signals 'PLC1’ - 'PLC2’
New Signal Delete Signal New Signal ]Delete Signal

pLC2 -> PLC1(PLC1 ->PLC2 D (PLc2->PLC1 [pLCT > PLC2
Type Signal Type Signal

1 BOOL | EStop No. 1 Input 1 1 BOOL | EStop 3 Input 1

2 BOOL | EStop No. 1 Input 2 2 BOOL | EStop 3 Input 2

Note: The signals you choose are dependant on what information you need in
each PLC. The order to which the signals are listed is not important.
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Process Signals

Additional process signals which are not within the projects logical program can also
be transferred, the method is identical.

These process signals can come from input data from non-safety related
communications, or from the system diagnostic information provided within the CPU
tab of each PLC.

To use any of the predefined signal inputs, signals must be created within the
Signal Editor.

For example create a Temperature State PLC1 signal (BYTE) in the
Signal Editor and connectitto the Temperature Stateinputfromthe PLC1 CPU
connect signals window.

The following diagram shows the PLC1 CPU signal connections with the
Temperature State signal connected.

|2 EL0P i Factory Hardvare Wanagement |

Project Edit Signals Online Windows Help

[=-Fs Advanced Project H

i B (1) Do 12112 DI

Date/Time [Sec.pa |UDINT
. @:(2) DIO 12112 13

'
v

E|-—A Configuration x . .

— Signal Connections (/ Configuration/

CEg PPLe 5 W Eaily O[]
- =g BPLet | Help |

: - - IIF Program 1 Inputs ] Outputs|

: '~ =9 Protocols Name Type  |[Signal | &
‘ - -3 Remote 110 CRC Bytet USINT

' E|—- (0)XPSMF 40 CRC Byte2 USINT

‘ CRC Byte3 USINT

‘ Bcom

' ' CRC Byte4 USINT

: @ CPU—P» Cycle Time [ms]  [UDINT

O oo| N o ;| B W| | —

Date/Time UDINT
- Programming Term Fan State BYTE
{g HH-Network 0OS Major High ~ |USINT

i 10 | OS Major Low USINT
~-~MCP Configuration T [0S Minor High USINT
12" | 0S Minor Low USINT
13 | Power Supply BYTE

14 | Remaining Force |[DINT

15 | Spare0 USINT
16 [System ID High  [USINT
17 [System IDLow  |USINT
18 | Systemtick HIGH |UDINT
19 [Systemtick LOW _|UDINT
|20 |Temperature State [BYTE  [Temperature State PLCT [T>

K4

To now transfer this data to PLC2, select Connect Process Signals from the Peer-
to-Peer Editor, and enter the signal within the PLC1->PLC2 tab.
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System Signals The Connect System Signals tab of the Peer-to-Peer Editor enables you to use
the predefined inputs/outputs for diagnostic information between the 2 PLCs (useful
to send this information via Modbus etc. to a standard control PLC).

To use any of the system signals, create a new signal within the Signal Editor and
attach it to the desired input or output.

P2P System Signals/PLC1/P2P/PLC2 !E
| Help )
| Outputs \| Inputs |

Name Type Signal

Connection State  |UINT

1
2 Receive Timeout  [UDINT
3 | Response Time UDINT
4 | Version WORD
.
Using the To now make use of the signals which are to be transferred between the 2 PLCs,
Signals drag the signals

e EStop No. 1 Input 1
e EStop No. 1 Input2

into the program 2 located within the Project Management window.

Drag the signals
e EStop 3 Input 1
e EStop 3 Input 2

into the program 1 located within the Project Management window.

Note: The EStop signals come from a safe source and are transferred between the
2 PLCs using SafeEthernet communication protocol. Therefore, the signals can be
used within another emergency stop control function block to react on an output a
distance away from the PLC.

At this stage leave the signals not connected within the programs, save the
programs and close.
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8.4 Step 3: Creating Non-Safety Protocol
Communication

At a Glance

Overview This section is provided to assist you in creating non-safety protocol communication.

What's in this This section contains the following topics:

Section? -
Topic Page
Modbus Slave (TCP/IP and RTU) 386
Profibus DP Slave 399
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Modbus Slave (TCP/IP and RTU)

Overview

Protocols for
Safety PLCs

The XPSMF safety PLCs can communicate to non-safety related automation
devices via a number of protocols.

The most typical communication options are available with Schneider Electric PLC
systems:

e Modbus (RTU and TCP/IP)

e Profibus DP

The Modbus Slave will be placed within the Protocols folder of the PLC2 resource
when assigned to the PLC.

The Modbus slave can be either/both Modbus TCP/IP server or Modbus RTU slave.

Note: All of the XPSMF safety PLCs (except the XPSMF4000/ F4020/F4040) are
always provided with the Modbus TCP/IP server protocol. Only specific versions
have Modbus RTU slave protocol, and Profibus DP slave protocol.

To identify if your version of safety PLC contains the Modbus RTU slave, check the
hardware reference:

Safety PLC Protocol

XPSMF4000 none

XPSMF4002 Modbus TCP/IP server

XPSMF4020 Modbus RTU slave

XPSMF4022 Modbus TCP/IP server and Modbus RTU slave

XPSMF4040 Profibus DP slave (VO)

XPSMF4042 Profibus DP slave and Modbus TCP/IP server

XPSMF3022 Modbus TCP/IP server and Modbus RTU slave

XPSMF31222 Modbus TCP/IP server

XPSMF3502 Modbus TCP/IP server

XPSMF3522 Modbus TCP/IP server and Modbus RTU slave

XPSMF3542 Modbus TCP/IP server and Profibus DP slave (VO0)

Modular PLC (XPSMFCPU22) | Modbus TCP/IP server and Modbus RTU slave

Remote I/0 no non-safe communications as this is managed by the
parent safety PLC.
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Adding a New
Modbus Slave

Step

Action

Within the Hardware Management window open the project tree as shown

below:

'ﬁ ELOP Il Factory Hardware Management

Project Edit  Signals  Online Windows
E‘?E Advanced Project

= ‘ Configuration
E_ﬂ (2) PLC2

| ' [--£5 Remote I/0
Do 61 0) XPSMF 40
! &g (3) PLC

! - Program 1

: .- {5 Protocols

: . - -9 Remote /0

! Gt { (0) XPSMF 40

‘@ Programming Terminal

_Eg HH-Network_1
— MCP Configuration

Help
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Step

Action

2

Right-click on the Protocols of PLC2 and select New — Modbus Slave from the
context menu.

.-: ELOP Il Factory Hardware Management

Project Edit Signals Online Windows Help

E-%g Advanced Project
T - A Configuration

' -] (2 PLC2
Lo « - Program 2
B
Lo _ R Validate
c o R DI (7] Etheret/P
=N S T Interbus Master
' Paste "= Modbus Master
' ke mas
' L ~p Delete (M| Modbus Slave
' ‘AR Print... T Profibus DP Master
. Properties P2 Profibus dp Slave
. (O
, . ] % Send/Receive over TCP
:‘ ‘@ Programming Terminal Emgp SNTP Client
- (9
_E§ HH-Network_1 LI SNTP Server

— MCP Configuration
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Step Action
3 To assign the properties of the Modbus slave (either or both Modbus TCP/IP
server and Modbus RTU slave), right-click on the Modbus Slave and select
Properties.

': ELOP Il Factory Hardware Management
Project Edit Signals Online Windows Help

E—%g Advanced Project
= ‘ Configuration
cHy] (2 PLc2
-4IE Program 2

! - ﬁ Protoenls
- " Connect Signals

[F--F7Rer Validate

B0 new >
E‘E (3) PL( Import >
.L' Pro Export 3
~- {3 Prc_ Copy
.- I Re| Ppaste
" (0) Delete
Programmi Print...

15 oo

- _MCP Configuration

4 For this example only the Modbus TCP/IP server will be selected.

The following are the properties for each of the 4 tabs:

o General: default values, no change required

o Serial Interfaces: default values, no change required

o TCP and UDP Ports: select both Enable TCP and Enable UDP with the
Maximum number of connections as 5

® CPU/COM: default values, no change required

5 Confirm with OK.
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Modbus Slave
Properties
Dialog

The properties dialog has 4 tabs:
o General

e Serial Interface

e TCP and UDP Ports

e CPU/COM
General tab
K /Configuration/PLC2/Protocols/Modbus Slave M =]
. General ‘.] Serial Interfaces } TCP and UDP Ports | CPU/COM }
Area to Read Function Codes 1 and 3 Export Area (compatible to H51q) v
Area to Read with Function Code 23 Import Area
OK | Cancel | Apply | Help |

The General tab defines the areas to read function codes from
e import area: input from Modbus Master
e export area: output to be read by Modbus master

Typically, the default values are okay, however when communicating with specific
Modbus masters you may need to adjust the read areas for the above function
codes.

Serial interfaces tab

I /Configuration/PLC2/Protocols/Modbus Slave 1 =]
General | | Serial Interfaces W TCP and UDP Ports | CPU/COM |

Interface none v
Slave Address 1

Baud rate (bps) 57600 v
Parity Even v
Stop Bits Standard v
Number of idle chars 5

OK | Cancel | Apply | Help |

The Serial Interfaces tab allows you to define the Modbus RTU slave properties.
Selecting the interface as a FB1, FB2 or FB 3 (depending on PLC) and selecting
Apply enables you to adjust the slave address, baud rate, parity, stop bits, and
number of idle characters.

When you do not require/or do not have the serial interface leave the interface with
none.
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TCP and UDP Ports

K /Configuration/PLC2/Protocols/Modbus Slave 9 [=]

General 1 Serial Interfaces 1.' TCP and UDP Ports | CPU/COM 1

Enable TCP [

TCP Port 502

Maximum number of TCP connections 8

Enable UDP [

UDP Port 502

OK | Cancel | Apply | Help |

The TCP and UDP Ports tab allows you to define your Modbus TCP/IP server
properties.

Selecting the Enable TCP and/or Enable UDP (depending on PLC) and selecting
Apply enables you to adjust the port address and the maximum number of Modbus

TCP/IP connections (number of Modbus TCP/IP clients which will be
communicating with the PLC).

When you do not require/or do not have the Modbus TCP/IP server protocol do not
select the Enable TCP or Enable UDP check boxes.

CPU/COM tab

K /Configuration/PLC2/Protocols/Modbus Slave 9 [=]
General 1 Serial Interfaces 1 TCP and UDP Ports \| . CPU/COM ‘.1
Refresh Rate (ms) 0
Within one cycle [V
OK | Cancel | Apply | Help |

The CPU/COM tab allows you to define you're input and output data refresh rate
Modbus properties.

The Refresh Rate can be made longer when the data is not needed on every cycle.
Typically, the default settings are sufficient.
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Connecting
Signals
Step Action
1 To set-up the signals which you require read or written to, right-click on Modbus Slave and select Connect

Signals from the context menu.

ELOP Il Factory Hardware Management
Project Edit Signals Online Windows Help

= %E Advanced Project

= ‘ Configuration
5 E ) PLC2

- -k Program 2
- - {7 Protocols

o Correctsiaras |
: [~ Remote 1/0 <

.. XPSMF 40 Validate

New »

=l )Lt |
.L' Eli Program 1 B %
~ - 9 Protocols Export >

+ -9 Remote l0 ~ Copy

G {Z0) xPsMF 40 Fa5tE
'@ Programming Terminal ~ Delete

_E§ HH-Network_1 (Plitlc-
- -MCP Configuration FIERERIEE

Note: The Signals Connections dialog box has 2 tabs, Inputs and Outputs. The Inputs tab refers to all
data being written to the Modbus slave. The Outputs tab refers to all data which will be read from the
Modbus slave
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Step Action
2 Additionally open the Signal Editor from the Hardware Management window and tile the 2 windows next
to each other (side by side).
New Signal | Delefe Signal | Help ) | New Signal | Delete Signal | New
Name Type |Retain|Const. | Description E Inputs ] Outputs 1
1 |Channel Fault ES 1.1 BYTE Channel 1 Fault ES 1 Name |Type | S..
2 |Channel Fault ES 1.2 BYTE Channel 2 Fault ES 1
3 |Channel Fault ES 2.1 BYTE Channel 1 Fault ES 2
4 |Channel Fault ES 2.2 BYTE Channel 2 Fault ES 2
5 |EStop 3 Channel Failure 1 BYTE Channw
6 |EStop 3 Channel Failure 2 BYTE |_—fenannel Failure Emergen
7 |EStop 3 Input 1 | BOOL ™| Emergency Stop 3 Input
8 |EStop 3 Input2 BOOL Emergency Stop 3 Input £
9 |EStop 3 Reset BOOL Emergency Stop Reset B
10 [EStop 3 State and Error UDINT Status of Emergency Sto Total size: 0 bytes
11 [EStop No. 1 Input 1 BOOL Emergency Stop 1 Input
12 [EStop No. 1 Input2 BOOL Emergency Stop 1 Input £
13 |EStop No. 2 Input 1 BOOL Emergency Stop 2 Input
14 [EStop No. 2 Input 2 BOOL Emergency Stop 2 Input £
15 |Emergency Stop 3 Lamp Not pressed BOOL Green Beacon
16 |Emergency Stop 3 Lamp pressed | BOOL Red Beacon
17 |Error Code Unit 1 UDINT Error code of Unit 1
18 |Error Code Unit 2 UDINT Error code of Unit 2
19 [Lamp Saw Off BOOL Red Lamp “off *
20 |Lamp Saw On BOOL Green Lamp “on*
21 |Last Sync Time EStop No.3 TIME Emergency Stop 3 Synch
22 |Last Sync Time Locking TIVE Safety Locking contact S
23 |Last Synctime ES 1 TIME Sync Time ES 1
24 |Last Synctime ES 2 TIVE Sync Time ES 2
25 |Lock Channel Failure S1 BYTE Safety Lock Channel Fail
26 |Lock Channel Failure S2 BYTE Safety Lock Channel Fail
27 |Lock S1 Input BOOL Safety Lock Input 1
28 |Lock S2 Input BOOL Safety Lock Input 2
29 |Locked BOOL Safety Locking Locked St
30 |Locking Reset BOOL Safety Lock Reset
31 |Locking State and Error Out UDINT Diagnostics Safety Lockin
H | >
4
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Step

Action

3

Select from the Signal Editor several signals which you wish to transfer to the Modbus master and drag
and drop the signals into Output of the Signals Connections window.

Example
Signal Connections [ /Configuration / [2] PLC2 / Protocols / Modbus Slave ] | Of
NewSignal |  DeleteSignal | NewOffsets |  Help |
Inputs Output
Name Type Size |Offset |Signal
1 |EStop 3Input1 BOOL |1 0 EStop 3 Input 1
2 |EStop 3Input2 BOOL |1 0 EStop 3 Input 2
3 |Lamp Saw Off BOOL |1 0 Lamp Saw Off
4 |Signal BOOL |1 0
5 [Lock S1 Input BOOL |1 0 Lock S1 Input
6 [Lock S2 Input BOOL |1 0 Lock S2 Input
7 |Temperature State PLC1 BYTE |1 0 Temperature State PL
8 |Channel FaultES 1.1 BYTE |1 0 Channel Fault ES 1.1
9 |Channel FaultES 1.2 BYTE |1 0 Channel Fault ES 1.2

Total size: 1 bytes
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Data Transfer
Size

When the signals are present within the Modbus Signal Connections window, you
can see the size of each of the signals which need to be transferred.

The size is represented in bytes.

The following data types will be transferred in:

Data Type Size
BOOLEAN 1 Byte
BYTE 1 Byte
USINT 1 Byte
SINT 1 Byte
INT 2 Bytes
UINT 2 Bytes
WORD 2 Bytes
DWORD 4 Bytes
DINT 4 Bytes
REAL 4 Bytes
UDINT 4 Bytes
LREAL 8 Bytes
TIME 8 Bytes

The minimum data transfer size is 2 bytes (WORD), therefore if you are sending only
1 BOOLEAN, BYTE, USINT, or SINT you must enter a blank signal (of the same
type) after the first signal.

This can be done by simply clicking on the New Signal button from the Modbus
slaves' Signal Connections window.

In addition, you must ensure that between 2 different types of signals (e.g. BOOL,
and WORD) that there is an even number of boolean signals to ensure that the data
read is not being split between 2 words.

Case 1
Signal Connections [ /Configuration / [3] PLC1/ Protocols / Modbus Slave | o) x|
NewSignal |  DeleteSignal | NewOffsets |  Help |
Inputs Output
‘Name” =~~~ " "~ "~ " " "[Type |Size |Offset |Signal
1 | Lock S1input BOOL [1 0 Lock S1 input
2 | Error condition WORD |2 0 Error condition
Total size: 1 bytes y

Case 1 shows 2 data types, with BOOL (1 BYTE) and WORD (2 BYTES).
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As the signals are packed within a 2 byte packet, when reading this information, the
boolean value would be correct, however, there will be an issue with the start
address of the WORD as the first half of the signal is packed with the boolean signal,
and the second half is packed within a second address.

To overcome this at the Master side is possible with programming, however it is
much simpler to organize the above condition in the following way.

Case 1 fixed
Signal Connections [ /Configuration / [3] PLC1/ Protocols / Modbus Slave ] Ol x|
NewSignal |  DeleteSignal | NewOffsets |  Help |
Inputs Output
Name Type |[Size |Offset [Signal
1 |Lock S1input BOOL |1 0 Lock S1 input
2 |Signal BOOL |1 0
3 |Error condition WORD |2 0 Error condition
Total size: 2 bytes y

Now, the WORD will be received within 1 address without any problems.
The blank signal can remain empty for future use.

To optimize data transfer, it is advisable that boolean signals are packed together
within a word and transmitted, as the boolean signals are only using 1/8th of the
available space within the telegram.

This can be done within the Project Management area of the software.
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New Offset and
Validate

Step Action
1 After all the required signals have been inserted select the New Offsets button.
This automatically sets all of the addresses
Signal Connections [ /Configuration / [2] PLC2 / Protocols / Modbus Slave ] o) x|
NewSignal |  DeleteSignal | NewOffsets | Help |
Inputs Output
Name Type |[Size |Offset |Signal
1 |EStop 3 Input1 BOOL |1 0 EStop 3 Input 1
2 |EStop 3 Input2 BOOL |1 1 EStop 3 Input 2
3 |Lamp Saw Off BOOL |1 2 Lamp Saw Off
4 [Signal BOOL |1 3
5 |Lock S1 Input BOOL |1 4 Lock S1 Input
6 |[Lock S2 Input BOOL |1 5 Lock S2 Input
7 |Temperature State PLC1 BYTE |1 6 Temperature State PLC1
8 |Channel Fault ES 1.1 BYTE |1 7 Channel Fault ES 1.1
9 |Channel Fault ES 1.2 BYTE |1 8 Channel Fault ES 1.2
Total size: 9 bytes 7
2 Repeat the above, for the inputs from the Modbus master.

After all of the required signals have been set within the Modbus slave close the

window.
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Step

Action

3

To ensure that the Modbus slave has been correctly configured, right-click on the
Modbus slave and select Validate.

': ELOP Il Factory Hardware Management

Project Edit Signals Online Windows Help

B%E Advanced Project
Et ‘ Configuration
E-E (2) PLC2
A ;= Program 2
. - {= Protocols

N /% Modbus Slays .
: G- -£5 Remote I/ Connect Signals
2 Bo s I

E-E (3) PLC1 New >
+- 3IF Program 1 Import >
- - £ Protocols __ Export >

. --£9 Remote I/ Copy
(0) XPSM  Paste

- '@ Programming Terr  Delete
_E§ HH-Network_ 1 Print..

- _MCP Configuration Properties

Result: Information will be provided within the Error-State-Viewer:
02/10/2007 18:42:03, 149, Info: [Modbus Slave] Validate
started

02/10/2007 18:42:03, 149, Info: [Modbus Slave] Validate
finished. Warnings: 0, Errors: 0.
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Profibus DP Slave

Configuration

Step

Action

From the Hardware Management right-click on Protocols of PLC2 and select
New — Profibus DP Slave from the context menu.

Project Edit Signals Online Windows Hel

': ELOP Il Factory Hardware Management

p

B%E Advanced Project
Et ‘ Configuration
c-] (2) PLC2
T i Program 2

-5 ;
" M2 Mod Validate

1 Ror [T,
o B{AO Gy
. - (3)PLC Paste

IL . Pro Delete
- {5 Pro Print...
- £ Rer| Properties
Ao xPsmFa0
- -@ Programming Terminal

_E§ HH-Network_1
— MCP Configuration

[dIP Ethernet/IP
ﬁ; Interbus Master

W% Modbus Master

P

whs Profibus DP Master

[@dll Profibus DP Slave

%T Send/Receive over TCP
SNTP Client

[ SNTP Server
SNTP

Right-click on Profibus DP Slave and select Properties from the context menu.

Result:

/ Configuration / PLC2 / Protocols / Profibus dp Slave

" General 7| CPUICOM |
Type | Profibus dp Slave
Station address [0 =
Interface | none [v]
Baud rate [bps] [ 9600 [¥]
OK Cancel Apply Help
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Step Action
3 Enter a Station address and the relevant Interface on the safety PLC FB 1,
FB 2 or FB 3.
4 Click Apply and adjust the Baud rate according to the Profibus DP master
requirements.
5 Within the CPU/COM tab, adjust the refresh rate according to the application
requirements and confirm with OK.
6 Connect signals to the Input and Output areas in the same way as with the
Modbus Slave.
Open the Signal Editor and drag and drop the required signals to the Input and
Output areas of the Profibus DP slave.
Signal Connections [ /Configuration / [2] PLC2 / Protocols / Profibus {B[=] 4
NewSignal |  DeleteSignal | NewOffsets |  Help |
Inputs Output
Name Type Size Offset  |Signal
1 |Current baud rate UDINT 4 0
2 |Error code DWORD 4 4
3 |Protocol State BYTE 1 8
4 |[Slave ID USINT 1 9
5 [Master ID USINT 1 10
6 [Data valid BOOL 1 1
Total size: 12 bytes Y
Note: The Profibus DP slave contains preset diagnostics information within the
Signals Connections input area. To use any of this information within your
program, simply create new signals with the same data type and connect them
to the Signal area of each function.
7 When complete, validate the configuration to ensure the Profibus DP slave has

been configured correctly.
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8.5 Step 4: Setting Hardware 1/0
At a Glance
Overview All compact safety PLC systems and safety remote 1/0 modules, listed below, have

fixed 1/Os, which are predefined when the PLC or remote I/O is assigned.

Compact safety PLC systems

o XPSMF3022

o XPSMF31222

o XPSMF3502/F3522/F3542

o XPSMF4000/F4002/F4020/F4022/F4040/F4042

Safety remote 1/0O modules

e XPSMF1DI1601

e XPSMF2D0O801/D0802/D0O1601/DO1602
e XPSMF3DI0O8801/DIO16801/DI020802
o XPSMF3AIO8401

The modular safety PLC (XPSMF60) I/Os must be defined depending on which
module cards are used.

In this advanced project only the compact range is explained, for I/O configuration
on the modular safety PLC refer to the basic project configuration.

What's in this This section contains the following topics:

Section? Topic Page
Configuring I/Os on Compact Safety PLCs and Remote I/O 402
Line Control Signal Assignment 406
Setting PLC Communication 412
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Configuring I/0s on Compact Safety PLCs and Remote I/O

Configuration

Step

Action

In the Hardware Management window, expand the folder containing PLC1, and
then the XPSMF40 (or relevant PLC reference).

'E ELOP Il Factory Hardware Management

Project

Edit Signals Online Windows Help

ekis

Advanced Project

= ‘ Configuration

=i
' : -4k Program 2

Lo ﬁ Protocols

: . MZ Modbus Slave

! --P2 Profibus db Slave

. £ Remote 10

. E{Z0) xPsMF 40

: @ COM

: ) crpu

: Ir @:’ (1) DIO 12/12 DIO 12/12
- {2 @ D10 12/12 13/24

= (3) PLC1

‘@ Programming Terminal

_Eg HH-Network_1
- _MCP Configuration
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Step

Action

Right-click on the input/outputs (1) DIO 12/12 of the resource and select
Connect Signal.

ELOP Il Factory Hardware Management

Project Edit Signals Online Windows Help

E‘%E Advanced Project

ET - A Configuration
BB (2) PLC2
' - 4Tk Program 2
! - {7 Protocols
' +-M2 Modbus Slave
: “-P> Profibus db Slave
. [E- -9 Remote I/0
. & {Z(0) XPSMF 40

@) com
: ) cpu
e

-z @oio 12 iy,

= P (3) PLCH o
Programming Termina

. Paste
- HH-Network_1

E% - Delete

+ -MCP Configuration Print..

Properties
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Step

Action

3

The XPSMF40**’s Signal Connections window contains 2 tabs, 1 for Inputs
and 1 for Outputs.

P9] Signal Connections [/ Configuration /[2] ... !E
| Help |
Inputs | Output |

Name Type Signal A
1 |DI. Error Code WORD _
2 |DI[01]. Error Code BYTE
3 |DI[01]. Value BOOL
4 |DI [02]. Error Code BYTE
5 |DI[02]. Value BOOL
6 |DI[03]. Error Code BYTE
7 |DI[03]. Value BOOL
8 |DI[04]. Error Code BYTE
9 |DI [04]. Value BOOL
10 |DI [05]. Error Code BYTE
11 |DI [05]. Value BOOL
12 |DI [06]. Error Code BYTE
13 |DI [06]. Value BOOL
14 |DI [07]. Error Code BYTE
15 |DI [07]. Value BOOL
16 |DI [08]. Error Code BYTE i
17 |DI [08]. Value BOOL
18 |DI [09]. Error Code BYTE
19 |DI [09]. Value BOOL
20 |DI[10]. Error Code BYTE
21 |DI[10]. Value BOOL

Note: The XPSMF40** safety PLC contains configurable 1/O terminals. As a
default to prevent a dangerous event occurring, all terminals are inputs, until they
are defined as outputs.

To connect the signals which you have created to the 1/0 of the PLC, open the
Signals Editor from the menu and arrange the Hardware I/O and Signals
Editor side by side.
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Step Action
5 Drag across the following signals into the respective value fields:
e EStop 3 Input 1 — DI(01)
e EStop 3 Input 2 — DI(02)
o EStop 3 Channel Failure 1 — DI(01).Error Code
o EStop 3 Channel Failure 2 — DI(02).Error Code
o EStop 3 Reset — DI(03).Value
PJSignal Connections [/ Configuration / [2] PLC2 / [0] Y [i=] B4
| Help |
Inputs | Output )
Name Type Signal Al
1 |DL. Error Code WORD
2 |DI[01]. Error Code BYTE |EStop 3Channel Failure 1
3 |DI01]. Value BOOL |EStop 3 Input 1
4 |DI[02]. Error Code BYTE |EStop 3 Channel Failure 2
5 |DI[02]. Value BOOL |EStop 3 Input 2
6 |DI [03]. Error Code BYTE
7 |DI[03]. Value BOOL |EStop 3 Reset
8 |DI[04]. Error Code BYTE
n NI INAT \alia RNANI
6 Select the Output tab from the Signal Connections window and drag the
Output Robot signal to DO(05).Value.
7 To activate an output on the XPSMF40 safety PLC, set the output to ON. To turn
an output on, create a new signal within the Signal Editor with the Name ON,
select the constant attribute and give it an initial value of 1.
8 Drag this signal into the DO(05).Used field.
24 |DO [05]. Used BOOL ([On
25 |DO [05]. Value BOOL  |Output Robot
26 |DO [06]. Used BOOL
Note: Defining the output as ON in the used column is only used for the
XPSMF40 safety PLC as the terminals are configurable as inputs or outputs.
9 Connect the remaining signals to remote 1/0O and PLC I/O terminals after

executing the steps described in Line Control Signal Assignment, p. 406.
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Line Control Signal Assignment

Overview

Connection

Line control signal assignment is used for short circuit and line break monitoring.

To reach SIL 3 according to EN/IEC 61508, Category 4 according to EN 954-1 you
must use this feature.

Line control outputs should be connected to the digital inputs of the same system.

The following diagram shows connection of digital outputs and digital inputs.

TO [1] [2] TO [3] [4]
(] (@] o o
T T2 T3 T4
S1.1 S1.2 S2.1 S22
Emergency OFF 1 k-t -F--+# h-f-F--+ Emergency OFF 2
(E-stop) (E-stop)
(@] o @] o
DI [5] (6] DI [7] (8]

T

| configurable 500...2000us

T2

| configurable 500...2000us

TO Line Control Output
DI Digital Input
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Requirements C

T

lick on the Output tab from the (1) DIO 12/12 of the XPSMF40 safety PLC.
Help |
Inputs } Output }
Name Type Signal A
1 |DI No. of Pulse Channel USINT
2 |DIPulse Delay [10E-6 s] UINT
3 |DIPulse Slot UDINT
4 |DI[01]. Pulse Channel USINT
5 |DI[02]. Pulse Channel USINT
6 |DI[03]. Pulse Channel USINT
7 |DI[04]. Pulse Channel USINT
8 |DI[05]. Pulse Channel USINT
9 |DI[06]. Pulse Channel USINT
10 |DI [07]. Pulse Channel USINT
11 |DI [08]. Pulse Channel USINT
12 |DI [09]. Pulse Channel USINT
13 |DI[10]. Pulse Channel USINT
14 |DI [11]. Pulse Channel USINT
15 |DI [07]. Pulse Channel USINT
16 |DO [01]. Used BOOL L
17 |DO [01]. Value BOOL
18 |DO [02]. Used BOOL
19 |DO [02]. Value BOOL
he first 3 signals are constants:

Signal

Description

DI No. of Pulse Channel

number of digital inputs which use line control

DI Pulse Delay (10E-6 s)

between 500 and 2000 microseconds dependant on the length of cable (normal
500 microseconds)

DI Pulse Slot where the line control output is originating from slot 1, 2 or 3.
Identify what you require:
Signal Requirement

DI No. of Pulse Channel

Count the number of inputs which require line control signals.
In your example you will use only 2 for EStop 3 Input 1 and EStop 3 Input 2.

DI Pulse Delay (10E-6 s)

This is typically found by experience, however within a typical application the pulse delay
should be anywhere between 500 and 1500 microseconds.
In the example above you will use 1000 microseconds.

DI Pulse Slot

Use the following table to help you identify which line control outputs slot you are using
depending on hardware.
For your example use slot 1.
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Hardware/Slot

Line control outputs slot depending on hardware

Hardware Slot
XPSMF40** for terminals 1-12: slot 1
for terminals 13-24: slot 2
XPSMF3022 outputs configurable as line control: slot 2
XPSMF31222 outputs configurable as line control: slot 2
modular PLC varies depending on location of /0O card XPSMFDIO241601
XPSMF1DI1601 slot 1
(remote 1/O)
XPSMF3DIO8801 slot 3

(remote 1/O)

XPSMF3DIO16801
(remote 1/O)

first line control output slot 1
second line control output slot 2

XPSMF3D1020802
(remote 1/O)

slot 2

408
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Activating Line

Control
Step Action
1 Create 3 new signals within the hardware management Signal Editor.
Name Type Retain|Const. | Description Init Value
56 [Number of Line control inputs | USINT v | Number of Line control inputs F40 2
57 |Pulse delay UINT v |Pulse delay time 1000
58 |[Slot UDINT v |area where the pulse is originating 1
2 On the Output tab from the (1) DIO 12/12 of the XPSMF40 safety PLC drag and drop from the Signal
Editor the signals into the appropriate 1/O slots:
I’) Signal Connections [/ Configuration /[ 2] PLC2/[0 ] XPSMF 40/ ... !E.
| Help |
Inputs | Output |
Name Type | Signal :
1 |DI. No. of Pulse Channel USINT | Number of Line =
2 |DI Pulse Delay [10E-6 s] UINT | Pulse Delay
3 [DI Pulse Slot UDINT | Slot
4 |DI[01]. Pulse Channel USINT
5 |DI[02]. Pulse Channel USINT
6 |[DI[03]. Pulse Channel USINT
7 |DI[04]. Pulse Channel USINT
8 |DI[05]. Pulse Channel USINT
9 |DI[06]. Pulse Channel USINT
10 |DI[07]. Pulse Channel UDINT
11 |DI [08]. Pulse Channel USINT
12 |DI[09]. Pulse Channel USINT
13 |DI[10]. Pulse Channel USINT
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Step Action
3 To define different pulses for each of the line control inputs, you need to define new signals within the
Signal Editor.

The convention should be as follows:
Pulse1: USINT value 1
Pulse2: USINT value 2
Pulse3: USINT value 3
Pulse4: USINT value 4
Pulse5: USINT value 5
Pulse6: USINT value 6
Pulse7: USINT value 7
Pulse8: USINT value 8

The name is user defined, however the values must be incremental according to the number of line
control outputs available from the safety PLC or remote I/O.

Within the XPSMF40 safety there are 2 sets of 4 line control outputs.

Therefore numbering can only be from 1 to 4 on each of the line control terminals, e.g.

e (1) DIO 1/12: line control signal values 1 to 4

® (2) DIO 13/24: line control signal values 1 to 4

4 In the example above, you only require 2 different line control signals, therefore create the following 2
new signals:
Name Type Retain|{Const. | Description Init Value
59 |P1 USINT v |Pulse signal 1 1
80 |P2 USINT v |Pulse signal 2 2
5 On the output tab from the (1) DIO 12/12 of the XPSMF40 safety PLC drag and drop from the Signal
Editor the 2 signals DI (01). Pulse Channel and DI(02).Pulse Channel.
) Signal Connections [/ Configuration /[2 ] PLC2/[0] XPSMF 40/ ... N I=] %
| Hep |
Inputs |  Output )
Name Type | Signal A
1 |DI. No. of Pulse Channel USINT | Number of Line N
2 |DI Pulse Delay [10E-6 s] UINT | Pulse Delay
3 |DI Pulse Slot UDINT]| Slot
4 |DI[01]. Pulse Channel USINT | P1
5 |DI[02]. Pulse Channel USINT | P2
6 |DI[03]. Pulse Channel USINT
- NITAAT Didan Nhanaal LIQINIT
This now links pulse value 1 (P1) to EStop 3 Input 1 and pulse value 2 (P2) to EStop 3 Input 2.
Note: In this case the 2 pulses must be of different values as you are supplying the input of 2 emergency
stop contacts of the same emergency stop control. In order to detect any short circuit condition, line break
or wrongly wired connection you must use 2 different signals.
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Step Action
6 To activate the line control outputs, you need to turn on 2 of the 4 line control outputs.
These outputs are listed within the Output tab from the (1) DIO 12/12 of the XPSMF40 safety PLC with
the following names:
e TO(01).Value
e TO(02).Value
e TO(03).Value
e TO(04).Value
7 You will use only TO(01) and TO(02).
® TO(01) provides the pulse for P1
e TO(02) provides the pulse for P2
To activate the line control use the signal ON from the Signal Editor and drag this into T0(01).Value and
TO(02).Value slots.
Name Type Signal =
40 [TO[01]. Value BOOL ON
41 |TO[02]. Value BOOL ON
42 |TO[03]. Value BOOL
43 |TO [04]. Value BOOL :‘
Once done, the line control monitoring has been set up.The line control monitoring is hardware
dependant, and therefore does not require any settings within the Project Management area of the
software.
8 Finish assigning all the remaining signals onto the hardware 1/0 and close any open panes within the
software.

33003788 09/2007 411



Advanced Project Configuration

Setting PLC Communication

Communication
Settings

Set the PLC communication as described in chapter Basic Project Configuration,
Step 8: Setting PLC Communication, p. 314.

Setting Remote

1/0
Step Action
1 Connect the network card of the programming terminal to one of the Ethernet ports of the safety PLC,

remote /O, or network switch.

Note: You do not need to make a 1 to 1 connection with the safety PLC or remote I/O you are working

with. The connection can be made via a Ethernet network switch, wireless, etc..

2 Right-click on the Remote I/0 — Online —» Communication Settings.
': ELOP Il Factory Hardware Manageme
Project Edit Signals Online Windows Help
= Advanced Project
]
&t ‘ Configuration
-] @ PLe2
© ' ~-qIF Program 2
Lo [ {3 Protocols
' ' [E-f]Remote /O
S = (1) HIMat -
B (0) XPSMF 4( N Control Panel
¢ e .
. a COM W Force Editor
. ! : a CPU Copy Diagnostics
! r ﬁ: (1) DIO 12 raste Access Management
: ' O | (2) DIO 12 Delete Communication Settings
- B B PLC Print... Multi Control Panel
r '@ Programming Termin:  Properties
-2 HH-Network_t
- _MCP Configuration
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Step

Action

Enter the MAC Address of the remote 1/O in the Communication Settings window. (MAC address
located either on the front panel or next to the switched Ethernet port on the remote 1/0) and click Get.

Communication Settings [HIMatrix F1 DI 16 01_1] .| O]

~ Address PES using...

MAC Address | 00 - e0 - a1l - 00 - 7f - de

~ Address PES using..:
IP Address [o .0 . 0o . 0 |

System Rack | 0| | 0| Get...

—Communications Settings

IP Address [192 . 168 . ©

Factory Settings
-> Project

Subnet Mask | 255 . 255 . 252 . 0 |

Default Gateway [0 .0 .0 . 0 |
System Rack | 60000/ | 0]
Set via MAC | SetvialP__ | Cancel | Help

|

Result:The default IP Address, Subnet Mask and System Rack are received.
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Step Action

4 Enter a new IP Address and Subnet Mask within the Communications Settings area

Communication Settings [HIMatrix F1 DI 16 01_1] ]

~ Address PES using...

MAC Address | 00 - e0 - a1 - 00 - 7f - de

~ Address PES using...

Default Gateway [0 .0 .0 . 0 |

System Rack | 2] | 1]

IP Address [0 .0 . 0 . 0 |

System Rack | 0] | 0] Get.
—Communications Settings

IP Address [192 . 168 . 0 . 10 | Factory Settings
Subnet Mask | 255 . 255 . 252 . 0 | -> Project

Set via MAC | Setvia P | Cancel

|

Help

414
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Step Action

5 Enter now the System Rack.

For the safety PLCs the system rack is the same as the SRS (originally defined within the hardware
properties) and can be seen to the left of the PLC name.

= ‘ Configuration
E-ﬂ (2) PLC2

- -4TE Program 2

[# {5 Protocols

-7 Remote I/0
; i= (1) HIMatrix F1 DI 16 01_1
P

System Rack | 2| | 0] ‘ ‘

The remote I/O are set in a similar way however, with a remote I/O you must also define the parent PLC.

Therefore, with our example we have defined the system rack of the remote I/O as 1. Its' parent PLC is
SRS value 2

= ‘ Configuration
E_ﬂ (2) PLC2
- -4IE Program 2
[ {5 Protocols

- -£1 Remote 1/0
= (1) HIMatrix F1 DI 16 01_1
== A

To assign the remote I/0O you must have the following configuration:

System Rack | 2| | 1]
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Step Action
6 Click on Set via MAC
Communication Settings [HIMatrix F1 DI 16 01_1] |0
~ Address PES using...
MAC Address | 00 - e0 - a1 - 00 - 7f - de
~ Address PES using...
IP Address [0 .0 . 0 . 0 |
System Rack | 0| | 0| Get...
—Communications Settings
IP Address | 192 . 168 . 0 . 10 | Factory Settings
Subnet Mask | 255 . 265 . 252 . 0 | -> Project
Default Gateway [0 .0 .0 .0 |
System Rack | 2] | 1]
Set via MAC | Setvialp | Cancel | Help |
7 By asking for the authentication enter a user name with administrator rights and a password. The factory
setting is Administrator without a password.
" Authentication
-
User name |Administrator
Password |
OK | Cancel | Help |
Note: See the message in the Error-State-Viewer for successful data change.
8 Click on Project and select the respective resource to apply the communication settings to the project.
Note: To ensure the PLC communication settings are the same as set in the hardware and software, set
the IP address to the project by clicking the Project button.
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8.6

Step 5: Access Administration

Access Administration

Overview

The access management enables a system engineer to set and manage access
rights for a maximum of 10 users per controller. The access rights are stored in the
buffered NVRAM of the controller and remain there even after disconnecting the
operating voltage.

Note: Downloading new user accounts overwrites the user accounts previously
stored on the controller or cleans the Administrator standard setting.

This also applies to user accounts generated online with Online — Access
Management.
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Procedure Each resource (PLC) must be set up individually.
Step Action
1 To assign access administration, right-click on PLC2 from the Configuration — New — Access

Management.

': ELOP Il Factory Hardware Managemen

Project Edit Signals Online Windows Help

E—%g Advanced Project
= ‘ Configuration

Peer-to-Peer Editor

' --4IEProgr.
[ {5 Proto
B £ Remc Import Connections

@ Y v ym—
- a@ox "

Online »

a ci| Paste

: ﬁ C| Delete

:r EZ (1 Print...

B (2 About configuration
e (3)pLe Properties
i ‘Q Programming—errrrer
E‘EE HH-Network_1

- _MCP Configuration

The Access Management folder appears under the Resource (PLC2) with a single user in read only
mode.

e
: E} [} Program 2
; - - A Protocols

You must begin by setting up a new administrator for the PLC. When there is no administrator you will
not have complete access to the PLC!

Right-click on the default User (Read) — Properties.

418
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Step

Action

Enter a User name, Password and Access type (Administrator).

Type

User name
Password

Confirm Password

Access type

OK |

Cancel

i\ / Configuration / PLC2 / Access Management / Boss

|

I [=1 4

IUser

|Boss

| XXXXXXXXX

| XXXXXXXXX

|Administrator j

Apply | Help

|

': ELOP Il Factory Hardware Management
Project Edit Signals Online Windows Help

EI-%E Advanced Project
= ‘ Configuration
E-ﬂ (2) PLC2
[;j -GAccess Management

B © 5oss [Administrator]

' -qIEProgram 2
' [f-{= Protocols

Select Apply and OK. This will now appear within the place of the default user.
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Step

Action

6

Enter now 2 users, one with Read access and one with Read/Write access by right-clicking on Access

Management — New — User and filling the appropriate data.

': ELOP Il Factory Hardware Management

Project Edit Signals Online Windows Help
E}%E Advanced Project
=) ‘ Configuration
-y (@) PLC2
MR Access Managemen
o Validate
- - & Boss [Adm

AT Program 2

B £ Protocols Copy
Bl -9 Remote I/0 Paste
. B (1) HIMatrix Delete

E{ com Print...
. -Ethernet

) cpPu
. - (1) DIO 12/12 13124

Properties

== () XPSMF 40

Your window should look similar to the following:

': ELOP Il Factory Hardware Managemen
Project Edit Signals Online Windows Help

E}TE Advanced Project
[i,} ‘ Configuration
e
! |}} [} Access Management
. - & Boss [Administrator]
: - .2 Maintenance [Read]
.- & Programmer [Read / Write]

- -4TE Program 2
[ {3 Protocols
O

'
'
[
'
'
'
'
[
[
'
'
'
'
[
'
'
" Paaanta 1IN

The accounts will be activated on download to the PLC.

Repeat procedure for PLC1.

Note: Remote I/O do not require access management set up, as this is managed via the parent resource

(PLC).
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8.7 Step 6: Code Generation and Program Size

At a Glance

Overview This section describes how to code generate the entire project.

What's in this This section contains the following topics:

Section? -
Topic Page
Code Generation 422
Program Size 424
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Code Generation

Overview

Start Code
Generation

Code Generate

Now that the project is complete, you can generate the code of the entire project.

Step Action
1 Using the Project Management window right-click on Configuration, select
Code Generation and Start.
2

Click on the Error State Viewer & icon to view the code generation details.

Any errors must be analyzed and resolved, and any warning messages must be
reviewed to ensure that a dangerous event cannot occur from the warning
message.

Code generation must be carried out twice in the following way:

Step

Action

1

Check for errors, review warning messages.Right-click on each PLC and select
About configuration

“m ELOP Il Factory Hardware Management

Project Edit Signals Online Windows Help

E}%E Advanced Project
= ‘ Configuration

R [ —

Peer-to-Peer Editor

== Q Access Mz

, .& Boss [/ Online >
: +- & Mainte Import Connections

. R Progra New >

+ 41F Program Copy
[#- £ Protocols

Paste
E| £ Remote I,
! - -(1)H Delete
: E'@ : Print...
: P @ [ About configuration
) 1 Properties

LR
B.(O)qu
@R com

422
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Step

Action

Print the About configuration information for each PLC.

[z pom conbgwaionpica &
Configuration files
File name | Description ICRC PADT |;
root config (PLC2) Resource Overview 16#5ec8ceb9
é rootcpu.config CPU Overview 16#3752a3a0
| 1-RTCode.LDB Program Binary 16#43503d41
: L -Program 2.cfg Program Configuration 16#8e38b0b1
| :- -Is.config Program Overview 16#6eab697ca
: |- -ioa.config 110 16#123a7f86
| - -cpc.config CPU Protocols 16#d6d4ec02
: :- -cpu.config Safety Parameters 16#a86841d4
| - -ke.config CPU Signal Usage 16#24e€28155 —
[] rootcom.config COM Overview 16#f1f93b45
| -cno.config COM Protocols 16#8d13e30a
I L _hh.config HH Protocol 16#3d952953
: :- -pbd.config Profibus dp Slave protocol 16#8e7edeb7
! !- -modbus.config Modbus Slave protocol 16#31c1b036 -
Expand all | Collapse all OK Help |

Code generate 2nd time.

Check for errors, review warning messages.
View About configuration and check that there are no changes between the
first generation and the second, for each PLC.
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Program Size

Procedure In the Hardware Management window proceed the following steps:
Step Action
1 Right-click on the program instances Program 2, and Program 1 for PLC1 and view data and code size

for each program.

': ELOP Il Factory Hardware Management

Project Edit Signals Online Windows Help

: ﬁj CcPU

'
T
'
v

ﬁ(_ (1)DI(

EHZ (0) XPSMF 40

B 5 Advanced Project a, / Configuration / PLC2 /Program 2 _[olX]
£} -4 Configuration
. B - (2) PLC2 Type IProgram
: X E}L} Access Management
e N Name IProgram 2
[ & Boss [Administrator]
L'+ Maintenance [Read] Data Size |6324
Lo 1& Programmer [Read / Write]
G Code Size |34816
! ' 3 ' P ld —
. [F7Protocols NeW ” | Execution Time [ms] |O
. [ Remote I CORY
LB £ (1) Hi Paste Autostart Enable |Co|dstart j
Lo = @ COM ' pelete
v+ ' . .Ethen Print.. OK Cancel | Apply Help |

2 Ensure that the programs do not exceed the memory size of the safety PLC, you can view the Data Size
and Code Size in Octets (Bytes) within the properties.

For the compact safety PLC range:

® data size max: 250 KB

® code size max: 250 KB

For the modular safety PLC range:
® data size max: 500 KB
® code size max: 500 KB

424 33003788 09/2007



Advanced Project Configuration

8.8

Step 7: Online, Download, Run and Online Test

At a Glance

Overview

What's in this
Section?

This section describes how to procede for starting online, run, download and online

tests on the PLCs.

This section contains the following topics:

Topic Page

Online, Download and Run 427
Administration Access 431
Online Test with Hardware 433
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Online, Download and Run

Online
Step Action
1 Right-click on the resource (PLC2 or PLC) and select Online — Control Panel.

Project Edit Signals Online Windows Help

'E ELOP Il Factory Hardware Management

EHFg Advanced Project
Et A Configuration

= Elm. Peer-to-Peer Editor

LR Import Connections

"& New »

vz Pr Copy

EE3Pr paste

EIEI R
- Delete

E Print...

i About configuration

EH A
e Control Panel

Force Editor
Diagnostics
Access Management

Communication Settings
Multi Control Panel

Resource State ] Safety Parameters \| Statistics ] P2P State | Remote /O ] HH State ]EnvironmentData] 0Ss ]IPSﬂ_;

CPU State STOP / INVALID CONFIGURATION
COM State STOP / INVALID CONFIGURATION
Program Name i ardr
Program State

Faulty I/O Modules 0

Force State Forcing disabled
Remaining Force Time (s) 0

' Properties
B (u} AT OVIT U
Bl com
+ ) cpPu
. Jﬁ" (1Y DIN 12/12 DIN 12/192
Result
[i& Control Panel [PLC2] |0
PADT Resource Communication Test Mode Extra Help
S Bleom @ i»

[F [170 [ORiRSHN [Administrator y
2
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Step Action
2 Enter the default user access connection by pressing CTRL A.

COM IF ||e0 ]

IP Address | 192 . 168 . 0 . 10

System Rack | 2 | 0

Password encryption |7

User name |Administrator|

Password |

Access type |Administrator j
OK | Cancel | Help |

Note: The new access setting will be activated only on download to the PLC.
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Download

Step

Action

1

Select the download Icon @E from the menu bar and select YES in the following window. (Ensure the
PLC is in stop mode!)

!‘!E Warning

[

<»  Downloading a new Resource Configuration into the Resource erases the current one!
Do you want to proceed?

When download is okay, the Program Name, CPU State and COM State will provide information
regarding the status.

s - . - - o me=
[ Control Panel [PLC2] =l
PADT Resource Communication Test Mode Extra Help

S HAlrmEl|i»
Resource State W Safety Parameters \| Statistics ] P2P State | Remote I/0 ] HH State ] Environment Data ] 0s ]IP S jl
CPU State STOP / VALID CONFIGURATION
COM State STOP / VALID CONFIGURATION
Program Name Program 2
Program State STOP
Faulty 1/0 Modules 0
Force State Forcing disabled
Remaining Force Time (s) 0
F [1/0 [Online Administrator
[F o | | y
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Run
Step Action
1 ' . L . .
Set the PLC to run by selecting the ! icon (ensure that it is not connected to any machine which could
cause harm to a user as this is only a configuration example).
Note: Downloading to remote 1/O will not function, as their program is within the parent PLC
2 Repeat this for the second PLC. When there are multiple PLCs and remote I/O, it is simpler to use the
Multi Control Panel.
To use the multi control panel, right-click on the resouce (PLC1 or PLC2) and select Online — Multi
Control Panel.
': ELOP Il Factory Hardware Management
Project Edit Signals Online Windows Help
E}%E Advanced Project
£7 - A Configuration
- O B CIEE oo peer Eator
.o | Access Mana e
- P@
.0 ;A Boss[Adn Control Panel
' Lo L.& Maintenan Import Connections Force Editor
© o R Programm New > Diagnostics
! Lo -4zF Program 2 | Copy Access Management
: : ' {7 Protocols Paste Communication Settings
'+ [{7Remote I/O -
Co I_:L| l% (1) HIM Delete Multi C Panel
Coo 0 =) co print.
o + +-Eth
Lo ;- @ CP About configuration
: : ! "@‘_ (M Properties
B (0) XPSMF «u
Do @l com
Co ') cru
v C Re imnio 12112 nio 12112
3 Enter the User name and Password.
Note: If you have already downloaded to each PLC then use the new administration user name and
passwords.
The first PLC is automatically placed within the multi control panel.
Drag and drop the second PLC within the same window.
Note: Using this window it is possible to download much quicker, and view overall statistics in a simpler
way.
It is also possible using the multi control panel to access the online control panel of each PLC or
remote 1/O.

430

33003788 09/2007




Advanced Project Configuration

Administration Access

Procedure Once the administration settings have been downloaded via the program to the PLC,
it is possible to connect and view all user data stored in each PLC.
Step Action
1 Right-click on the resource (PLC1) from the Hardware Management window and select Online —
Access Management.
2 Within the pop up window select Communication — Connect.
| Access Management [PLC2] o =
Communication Access Help
=
Cancel |
L ccorteane Password Password verification Access type
Offline [ y
A
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Step

Action

3

Enter the User name and Password for the administrator.

1 Access Management [PLC2]

Communication Access Help
J 2
| B3 2
User name Password Password verification Access type
1 Boss XXXXXXXXXX XXXXXXXXXX Administrator
2 Maintenance XXXXXXXXXX XXXXXXXXXX Read
8 Programmer XXXXXXXXXX XXXXXXXXXX Read/Write
4 XXXXXXXXXX XXXXXXXXXX No access
5 XXXXXXXXXX XXXXXXXXXX No access
6 XXXXXXXXXX XXXXXXXXXX No access
7 XXXXXXXXXX XXXXXXXXXX No access
8 XXXXXXXXXX XXXXXXXXXX No access
9 XXXXXXXXXX XXXXXXXXXX No access
10 XXXXXXXXXX XXXXXXXXXX No access
[Online [Administrator
Z
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Online Test with Hardware

Overview The online test allows you to view in a near real time manor the states of all inputs
and outputs in the program.

The online test is very similar to the offline simulation except that the hardware is
connected and providing real values to the online test.

The online test is very useful for identifying possible errors in coding.

Activate Online

Test
Step Action

1 Ensure that you are connected to the PLC and have the Online Control Panel
open within the Hardware Management.

2 Right-click on the Project — Program 1 or Program 2 in the Project
Management window.

3 Select Online Test.
Note: The PLC must be connected and online and the offline simulation must not
be running.)

4 Double click on the Project in the OLT window to open the Logic.

To change any values within the online test, you must use the force editor (see
Step 8: Force Editor, p. 435).

6 For more information regarding the online test see Online Test (Power Flow),
p. 99 of this software manual.
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8.9

Step 8: Force Editor

Force Editor

Procedure

A WARNING

UNINTENDED EQUIPMENT OPERATION
Do not use Forcing during normal operation.

equipment damage.

Limit use of Forcing to system commissioning and de-bugging.

Failure to follow these instructions can result in death, serious injury, or

To change values of signals or physical I/0, you must use the force editor. This can

be used along side the online test, or alone.

Step

Action

1

To access the force editor, within the Hardware Management window from either resource (PLC1 or

PLC?2) right-click and select Online — Force Editor

"= ELOP Il Factory Hard
Project Edit Signals Online Windows Help

EHFg Advanced Project
= ‘ Configuration

& B [N o - peer Editor

E-(F Access Man
'+ 1R Boss[Ad

Online

L Control Panel

E :& Maintens Import Connections
t R Program New > Diagnostics

:—- Program 2 Copy Access Management

B 5 Protocols | paste

EF£9 Remote 1/¢

' Communication Settings
Lo EI-%U)HII\ Delete

Multi Control Panel

= CC Print...
: i Etr

: @ CF About configuration

: - @L 1) Properties
5 (0) XPSMr 4y
Bl com
: [ cpu

. -ﬁ" (1Y NDIN 12/12 DIN 12/192
Note:The online control panel must be connected with the PLC(s).

33003788 09/2007

435




Advanced Project Configuration

Step Action
2 Click on Configure from the Force Editor window.
] Force Editor [PLC2] M= =
Resource View Options Help
Start... ] Stop... ] Takeover 1 Configure... ] Send... ] Export... Import... Append... ]
Resource | PLC2
[~ Forcing activated Force Time 0 ‘ sec.
[v Forcing allowed Remaining Force Time 0 sec.
[~ Stop on Timeout
| Signals | /O Channels |
Signal Force Type R-Value R-Force RF
Forcing Online Administrator
| g | |/
3 Select from the pop up window the signals for forcing.
elect signals to View =, X
Signal | Type | N
[ Channel Fault ES 1.1 BYTE
[ Channel Fault ES 1.2 BYTE
[J Emergency Stop 3 Lamp Not pressed BOOL |
[ Emergency Stop 3 Lamp Pressed BOOL
[ EStop 3 Channel Failure 1 BYTE
[ EStop 3 Channel Failure 2 BYTE
[ EStop 3 Input 1 BOOL
[ EStop 3 Input 2 BOOL
[ EStop 3 Reset BOOL
[ EStop 3 State and Error Out UDINT =
[ OK | __Selectall | __ Clearall
436
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Step

Action

To save the forcing configuration, click on Export and save. To import a configuration which was
previously saved click on Import.

rce Editor [PLC2]
Resource View Options Help

Start...] Stop...] Takeoverw Configure... ] Send... ] Export... Import...  Append... ]

Resource | PLC2

[~ Forcing activated Force Time 0 sec.
[v Forcing allowed Remaining Force Time 0 sec.

[~ Stop on Timeout

| Signals | JjO Chamnels |
Signal
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Step Action
5 To force values enter new values into the Force area and select the F box.
] Force Editor [PLC2] [_|E
Resource View Options Help
Start... ] Stop... ] Takeover 1 Configure... ] Send... ] Export... Import... Append... ]
Resource | PLC2 ‘
[~ Forcing activated Force Time 0 ‘ sec.
[v Forcing allowed Remaining Force Time 0 sec.
[~ Stop on Timeout
| Signals | /O Channels |
Signal Force F  [Type R-Value R-Force RF
1
2
3
4
5
6
438
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Step Action
6 To activate the new force values click on the Send button. The values are now ready within the safety
PLC.
] Force Editor [PLC2] |t
Resource View Options Help
Start... ] Stop... ] Takeover 1 Configure... ] Send... ] Export... Import... Append... ]
Resource | PLC2 ‘
[~ Forcing activated Force Time 0 ‘ sec.
[v Forcing allowed Remaining Force Time 0 sec.
[~ Stop on Timeout
| Signals | O Channels |
Signal
33003788 09/2007
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Step

Action

7

Start forcing by clicking on Start and enter the duration.

] Force Editor [PLC2]
Resource View Options Help

-|c

Start] Stop...] Takeoverw Configure... ] Send... ] Export...

Import... Append... ]

Resource | PLC2
[V Forcing activated Force Time
[v Forcing allowed Remaining Force Time

[~ Stop on Timeout

| Signals | /O Channels |

100 sec.
94 sec.

Note: The PLC must be in Run Mode.

Signal Force F  [Type R-Value R-Force RF
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8.10 Step 9: Hot Swapping Remote 1/O

Hot Swapping Remote I/O

Overview All of the XPSMF remote I/O modules are hot swappable.

If in the unlikely event of a remote I/O failure, the same product can be replaced with
a product of the same product reference with out the need to download a program,
stop the safety PLC or stop the network.

Swap Remote I/O  To swap remote I/O is simple and can be managed by the following steps:

Step

Action

1

Check the remote 1/Os' IP address and SRS settings.
These can be found on the PLC (if written) or within the program application.

Connect the new safety remote I/O to the programming terminal, and within the
hardware management of the same program, or a new blank project.

Click Online —» Communication Setting from the menu bar.

': ELOP Il Factory Hardware Management
Project Edit Signals | Online  Windows  Help
E}%E Advanced Pro  Control Panel

E1 - A Configuratic  Force Editor
. =g (2 PLC Diagnostics
E}[} Act Access Management

X A Communication Settings

Lo Multi Control Panel

'
'

'
'

'
'

'
' '
' '
! 1
' '
' '
' '
' ' J7L Dranram 2

Or directly on the remote I/O within the configuration right-click and select Online
— Communication Settings.
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Step Action

4 Enter the new MAC address and click Get, and set the same IP address and
system rack from the faulty hardware.

Communication Settings [HIMatrix F1 DI 16 01_1] 9 [=]

- Address PES using...
MAC Address | 00 - €0 -al-00-7f-63 |

- Address PES using...
IP Address [0 .0 . 0 . 0 |

System Rack | 0] | 0] Get...

—Communications Settings

IP Address | 192 . 168 . 0 . 6 | Factory Settings
Subnet Mask | 255 . 255 . 252 . 0 | -> Project
Default Gateway [o .0 .0 . 0 |
System Rack | 2] | 1]

Set via MAC | Setvialp | Cancel | Help

Click Set via MAC.

Enter the user name and password (as per your access administration).

Disconnect the failed module, with a check to all I/O wiring and simply plug the
new product in and after approximately 30 seconds (after boot-up) the parent will
find the new remote 1/O.

Conclusion This concludes the advanced project configuration guide.

To ensure that all features from this configuration was understood close the project
and create a new project and carry out all of the steps a second time without using
the configuration guide.
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Additional Features for
Programming Areas

At a Glance

Overview

What's in this
Chapter?

This chapter provides information on additional features for programming areas.

This chapter contains the following sections:

Section

Topic

Page

9.1

Importing and Exporting Signals

445
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9.1 Importing and Exporting Signals

At a Glance

Overview Within XPSMFWIN it is possible to import and export all signals and non-safety
related protocol communication signals.
Importing and exporting signals is very useful and helpful to reduce the overall
programming time for an application.

What's in this This section contains the following topics:

Section? -
Topic Page
Creating Signals in Excel 446
Importing and Exporting Communication Signals 453
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Creating Signals in Excel

Overview

Correct Layout
for Excel Sheet

An Excel based software or similar can be used to create the entire signal list for
importing and likewise, for exporting to other automation software.

For a successful import or export the layout of the Excel sheet must be in the

following way:

Name Type Constant Initial Value Description Retain
The parameters are defined as follows:
Parameter Description
Name Signal name (must be unique)
Type unit type of signal e.g. BOOL, BYTE, etc.
Constant if the signal is constant: TRUE or FALSE
Initial Value a value according to the data type
Description signal name description
Retain in warm start mode keep last value: TRUE or FALSE
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Creating Signal

To ensure that you create the correct layout create within the Hardware

List Management the following actions:
Step Action
1 Select Signals — Export Signal List from the menu bar of the Hardware Management window.
'"E ELOP Il Factory Hardware Management
Project Edit Signals Online Windows Help
E}%E Advanc Editor
E} Editor with filter
, . E‘ Export Signal List
: Import Signal List
o B 1 B Print Signal List
r & prog
Print Cross References
._
Eg Delete Cross References of Logic
- _MCP Conmgurator
Result: The Export Signal List window opens.
"¢ Export Signal List = B
[TV |
Selected file | C:\Documents and Settings\JMINTO\Desktop\exchange1.csv _I
- Cell seperator — File structure
O Tab stop [v' Caption in first line
O Semicolon
® Comma
O Space
O Free choise
Assigment to output columns Columns identifier of output file
Signal properties target column = Output column =
Slgnal properties ] Name o
- - - Attributes Type
PRI PR P, v
Signalfilter: * Add Del
Export Close | Help | Signal list | Export preview I
2 Select in the Export Signal List window the location you wish to store the file, and ensure that the Cell
separator is a Comma.
3 Select the Export button.
33003788 09/2007

447



Abbreviated title of Chapter

Editing Signal
List in Excel

Step Action

E:ﬁ exchangel.csv

A

[ B [ ¢

I

G

Name,“Type*“,“Constant“,“Initial value“,“Description“,“Retain“

BlWIN=

1 Start Microsoft Excel and open the file which you have just created within the Hardware Management.
The file layout should look as follows (all data on one cell):

A1

v

Kd Microsoft Exel
File Edit View Insert Format Tools

DEH@‘@@ [ %%
QAT @ 2 A b

f(x) Name , “Type

Data | Window Help

A

A l Sort...
Filter

Subtotals...

s Validation...
% exchange1.csv

v

A

B | c

Table...

Name,“Typ

" “Constant",“Initial valy

I Text to Columns....

PivotTable and PivotChart Report...

Import External Data

Bl W|IN|-—

List
XML

v v

= Refresh Data

2 Separate the data into individual cells by selecting the first cell A1 and then select Data — Text to
Columns... from the menu bar.

3 Select the option box Delimited in the first window and click Next>.

448
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Step Action

4 Ensure that the options under Delimiters are selected as follows:

Convert Text to Columns Wizard - Step 2 of 3

This screen lets you set the delimeters your data contains. You can see
how your text is affected in the preview below.

iy

e lhCls [ Treat consecutive delimeters as one
[v' Tab [~ Semicolon [v. Comma
[~ Space [~ Other: |— Text qualifier: O v

- Data preview

Name Type Constant Initial Value Description Retain

e |
Cancel < Back | : :N:ex€>: : Finish |

5 Click Next> and then Finish.
Your worksheet should now look like the following:

E:E exchange1.csv

A B C D E F

Name Type Constant Initial Value Description Retain

Bl WOWIN| =
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Step Action
6 To create your signal list, enter the names and values according to your needs within the Excel sheet, for
example:
K;:E exchange1.csv

A B C D E H
1 Name Type Constant | Initial Value |Description Retain
2 | Output Circular Saw BOOL FALSE Dangerous Rotating blade FALSE
3 |EStop No.1 Input 1 BOOL FALSE Emergency Stop 1 Input 1 FALSE
4 |EStop No.1 Input 2 BOOL FALSE Emergency Stop 1 Input 2 FALSE
5 |EStop No.2 Input 1 BOOL FALSE Emergency Stop 2 Input 1 FALSE
6 | EStop No.2 Input 2 BOOL FALSE Emergency Stop 2 Input 2 FALSE
7 |Channel Fault ES 1.1 BYTE FALSE Channel 1 Fault ES 1 FALSE
8 |Channel Fault ES 1.2 BYTE FALSE Channel 2 Fault ES 1 FALSE
9 |Channel Fault ES 2.1 BYTE FALSE Channel 1 Fault ES 2 FALSE
10 |Channel Fault ES 2.2 BYTE FALSE Channel 2 Fault ES 2 FALSE
11 |ResetES 1 BOOL | FALSE Reset Pushbutton ES 1 FALSE
12 |ResetES 2 BOOL | FALSE Reset pushbutton ES 2 FALSE
13 | Error Code Unit 1 UDINT FALSE Error code for Unit 1 FALSE

7 Save your file as either the same name or another according to your needs.
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Importing Signal  To import your signal list into your program follow the following procedure:

List in
XPSMFWIN
Step Action
1 Select Signals — Import Signal List from the menu bar of the Hardware Management window.
"= ELOP Il Factory Hardware Management
Project Edit |Signals Online Windows Help
E—%E testtry Editor
& Y, Editor with filter
v '@ Pro Export Signal List
--MCP Cc Import Signal List
Print Signal List
Print Cross References
Delete Cross References of Logic
I
Result: The Import Signal List window opens.
‘s Importt Signal List = Q
C TSV oxm |
L - = 4
Selected file | C:\Documents and Settings\UMINTO\Desktop\exchange1.csv J
- Cell seperator ——————————————— —File structure
O Tab stop [v' Caption in first line
® Semicolon [~ Number of lines to ignore (from the beginning)
O Comma |0
O Space Import strategy
O Free choise | Signal update ﬂ
Columns of the import file Assignment input columns
Source column 4 >> ||Signal properties Source column =
Name = Signal properties =
Type @z - - - Attributes
Constant v '- - - Name Name v
Import Close | Help | File view Import preview I
2 Select in the Import Signal List window the import file location and select the option Semicolon for Cell
separator.
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Step

Action

3

Select in the Import Signal List window the option Signal update for Import strategy and then click the

Import button.

To check the Signals Editor to see if the signals have been correctly imported, select Signals — Editor
from the Hardware Management menu bar.

= ELOP Il Factory Hardware Management

Project Edit Signals Online Windows Help
5% ey
= (ofs); Editor with filter
Lg Pro Export Signal List
=-MCP C¢mport Signal List

Print Signal List

Print Cross References

Delete Cross References of Logic

These signals can now be exported in the same way as outlined above.
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Importing and Exporting Communication Signals

Overview In some cases it is faster to assign all communication signals in the local
programming environments. However, for large programs, it can be very time
consuming to ensure all Signals are correctly assigned to the correct addresses.

Importing Within XPSMFWIN it is simpler to create all communication signals within the
software rather than importing all communication signals.

The creation of communication signals is carried out within the Protocols tab of
each Resource (PLC). The method is simple to do as it only entails dragging the
appropriate signals from the Signals Editor into the respective inputs or output

areas.

See Step 3: Creating Non-Safety Protocol Communication, p. 385 for details.
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Exporting Once the non-safety communication signals have been created for the relevant non-
safety related protocols, carry out the following procedures to export the
communication signals list:

Step Action

1

From the Protocols tab of each Resource (PLC) you wish to export, right-click on the protocol (e.g.
Modbus slave, Profibus DP slave) and select Export — Signals.

'E ELOP Il Factory Hardware Management
Project Edit Signals Online Windows Help
B testtry
&+ -A Configuration
+ =-Rg] (13) Resource
é] = Protocols

+-[ 111 DIO 12 Copy
- 21010 1z FA5E

: E ﬁ Connect Signals

: - -qIF Typelnstance Validate

; B{AO)XPSMF 4 New 5

. BRcow ot »

O ou  Eee

f'@ Programming Termil Delete
~-MCP Configuration Print...
Properties

Result: The Export window opens.

Delimeters
® Comma
o Semicolon L. OK _:
O Tabulator

of

. Cancel
Export file

[ C:\Documents and Settings\JMINTO\Desk-Ll

2 Select in the Export window the Delimiter as Comma and select the export location and file name.
The export file can be used now as and where required.
Note: In most cases the format must be changed according to where you wish to import the data to.
XPSMF PLC We have created the conversion tool XPSMF PLC image generator which enables

Image Generator you to automatically change the format when importing the data into the Unity

programming environment (for Quantum, Premium and Modicon M340 PLCs).

This tool is available from our www.telemecanique.com website.
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A
AC Attached comment within the project management window of XPSMFWIN. Used to
create a comment for a page, signal or variable.
Cc

centred starting
point

CFB library

CFG

CG

configuration

CONST

Method used by XPSMFWIN to display the function logic: The first page of the
function plan is in the centre of a function plan of any desired theoretical size, which
can be extended in all directions.

The CFB library contains 14 certified function blocks for various safety functions.
These function blocks can be used alone or with other CFBs and logic such as AND,
OR etc.

configuration

Code generator used for compiling the project, after completion of logical
programming.

Used to store a specific set of information, such as resources, programs, variable
information.

constant
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context menu

Menu that is displayed directly above the selected object when the right mouse
button is pressed with the pointer on the object. The menu contains commands that
can be applied to the object.

CRC Cyclic redundancy check, a specific number which is directly dependant to a specific
configuration. If even a small change is carried out within the program the CRC
value will also vary.

CRF cross reference (information on inputs and outputs signal connections)

CSsv data format for import and export functions
ASCII format with comma separation character (comma separated value)

D

D&D drag-and-drop, method of programming using function block diagram language.

data type Defines the properties of the value range of a variable for example BOOL, Byte,

document editor

document
management

dongle

drawing field

DXF

Word.

Editor for collecting, structuring and printing program organization units (POUs) and
objects. Administers objects from the current project in an overall document.

Function integrated into the document editor with which various objects are collected
to print these documents together and to integrate them into a common revision
process.

USB hardlock, used to access programming environment. Used to prevent
unauthorized access to programs.

Area of the function block diagram editor in which the logic is programmed.
Drawing eXchange Format

data exchange format defined by the Autodesk company
industry standard for exchanging drawings between different CAD systems
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Error-State-

Area in the project management or hardware management in which the error and

Viewer (ESV) status messages from XPSMFWIN are output.
F

FBL function block language

focus navigation option in XPSMFWIN
The visible and displayed area in the function block diagram editor can be centred
on page view or the mouse pointer position. Used for fast navigation in the function
logic.

folder A folder can contain other folders and also file objects, it is the same as a directory.

font type and thickness of characters.

format string

function (FUN)

function block
(FB)

function block
diagram (FBD)

function block
diagram editor
(FBD Editor)

element of an XPSMFWIN script language for documentation
It specifies a character string, the type and scope of comments or cross references
and can include format instructions.

a program organization unit (POU) of the FUNCTION type
In a function the initial states in every cycle are determined by the input states (e.g.
AND, OR) i.e. they have no memory.

A function block is a program organization unit (POU) of the FUNCTION_BLOCK
type, which is used and linked in the function block diagram editor. Function blocks
For example: AND, OR, Emergency stop function block. Function logic can be
created in a function block. An FB can flag previous values (e.g. timer, flip-flop).

A graphical programming language. Function block Diagram language is used
within XPSMFWIN to reduce the programming complexity, and thus reducing the
possibility of a safety failure occurring.

Editor used to create the logic in function blocks.
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G
GV Global variable is a variable which is used in various programs, function blocks, and
functions which has the same name in each case.
H
hardlock hardware protection for the XPSMFWIN program package
A device that plugs into the USB port of a computer, required for operation of
XPSMFWIN. It contains the access authorization for product components of
XPSMFWIN and supplementary products.
hardlock driver System software that enables communication with the hardlock.
hardware All hardware-based data and properties are processed here. Specifies resource
management types, defines signals and assigns the channels for the resources and specifies
communication between the resources etc.
HW hardware
1
IL Instruction list is a programming language not used within XPSMFWIN.
instance concrete use of a program organization unit (POU) in a program
The program itself is also instanced for its use in a resource (see also program
instance).
interface a block editor
declaration Area of the function block language editor in which the graphic view of a block is set.
editor
10 input/output
IP address individual addressing of a PES or the programming terminal for communication
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L
link Not a genuine data object but the definition of a path to an object (e.g. block library)
that is not contained in the project or in this directory. A link to the default block
library is automatically created in every project.
M
MAC address Device-specific address assigned by the manufacturer and unique throughout the
world.
Used for initial communication with the device to allow project-specific settings to be
made.
maximize Enlarges a window to its maximum size.
menu bar Horizontal bar that shows the names of all the menus.
minimize Shrinks a window to icon size.
o
offline Program that enables the graphic test of the created program instance or program
simulation organization unit: the logic is animated. This enables errors to be detected and
corrected early.
oLS offline simulation
OLT field online test field
online Functions that read data from the resources and download them into the resources.

overview window

Downloads, starts and stops program. Tracks and forces signals etc.

Area of the function block diagram editor that shows the logic pages of the function
block diagram editor in a minimized overview. In this window the focus can be
placed on the position that shall be displayed in the drawing field of the editor with
the mouse and keyboard. Used for fast and simple navigation.
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P

P2P Peer-to-peer communication is automatically set up between the safety remote 10
and safety PLC on definition.

PADT programming and debugging tool (PC)

PES programmable electronic system (controller)

POU program organization unit (block)

program a concrete use of a defined program type

instance A program instance executes the function that is specified in an associated program
type in the controller of the resource.

program type A program organization unit (POU) of the PROGRAM type. The program type shows

(PROG) the highest level of a POU, i.e. it contains the complete logic, formed of functions
and function blocks.

project Folder object in which all other objects are contained. A project folder must be open
to be able to work in the project management.

project 1. The main XPSMFWIN program, which runs application-oriented. A project is

management created, managed, archived and restored with the project management.
2. Application window within which the project structure is shown and in which all

editors are started with reference to logic design.
project tree Display of the structure in the form of a tree inside the project.
Q
quick info Short help text that is shown when the mouse pointer is positioned over a button.
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resource (RES)

Structuring element of IEC 61131-3, which corresponds to a central unit of the PES
system. On project management side in a resource object the program instance is
created. On hardware management side the resource type is assigned and all other
settings and assignments are made here.

retain Latching properties enables the last values received to be stored and used.
revision term from the XPSMFWIN document management
A revision is a tested or revised version of a document object referring to the total
document. Different revisions can be created using the revision management.
RIO remote I/O, controller with no user program
S
sequential A programming language for describing sequential and parallel processes in the

function chart
(SFC)

signal

signal editor
status bar
structure folder

structure
window

system ID (SRS)

function plan logic with time and event control (step chains).

A signal is used as an assignment specification between different areas of the
complete controller. For example, the value of a variable in the program must be
written to a hardware output. The assignment specification for transfer between the
variables in the program and the hardware address correspond to the signal.

All signals are defined in the Signal Editor.
Row at the bottom of the XPSMFWIN window that shows the status information.
folder without special XPSMFWIN functions for structuring objects

area consisting of multiple tabs and showing different views of the structure of the
loaded project

The System ID (SRS = system-rack-slot) can be compared with the user number
and can be used only once in the project. It can theoretically contain values from
1 to 65535.
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tab

template project

title bar

token group

Window element that shows the user associated information and selection options
and simplifies navigation through different pages.

XPSMFWIN project that is installed with the program and contains the settings for a
project. Every new project is created based on this template. The template project
can be configured.

Horizontal bar at the top of a window that shows the title of an applications including
the objects being edited or the name of an open function.

All preventa PLCs/ remote |Os that exchange signals must be listed in token groups.

toolbar bar with icons for fast access to commands
\%
variable Designates a data memory that can store values that are specified by the data type
and by settings during the variable declaration.
variable Area of the function block diagram editor in which the variables of the block are
declaration created and defined.
editor

variable import/
export

XPSMFWIN function with which the variable lists from external files or databases
(e.g. CSV files, Excel files, databases) can be imported into a project.

w

working area

Area in which the data object is edited with editors.
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Z
zoom navigation option in XPSMFWIN
The visible and displayed area in the function block diagram editor can be enlarged
or reduced.

33003788 09/2007 463



Glossary

464 33003788 09/2007



Index

g

A

access

administration, 281

management, 281
access administration, 417
AckTMO

peer-to-peer editor, 215
administration

access, 417
administration access, 281, 431
advanced project configuration, 331
archive

target file, 119
archiving

project management, 117
archiving a project

project management, 117
assign program resource

project management, 109
assign program type to resource, 109
assigning 1/0 modules, 166
assigning remote 1/0O, 167
assigning signals to I/0 channels

hardware management, 168
assigning system signals

hardware management, 171
autostart enable

program property, 160

basic project configuration, 287
bitstr., 71
block
copy, 73
identifier, 62
text, 62
block libraries
project management, 49

C

check function diagrams without a PLC
connected
project management, 92
checksums, 115
code generation, 322, 421, 422
checksums, 115
code generator, 112
project management, 111
code version, 112
cold/warmstart
program, 161
communication
non-safety protocol, 385
P2P, 187
peer-to-peer, 187
programming terminal, 182
programming terminal to PES, 180
set PLC, 314
settings, 179
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communication PC
set, 306
configuration
hardware management, 150
opening, 291
configuration of a project
advanced, 331
basic, 287
configuring
programming terminal for
communication, 182

configuring 1/Os on compact safety PLCs,

402
configuring 1/Os on remote 1/Os, 402
connect process signals
peer-to-peer editor, 197
connect program to resource, 300
connect signals to logic, 298
connect system signals
peer-to-peer editor, 200
connecting elements
project management, 74
connecting line
draw, 75
connection of communication partners
peer-to-peer editor, 217
context menu
hardware management, 136
project management, 41
control panel
hardware management, 223
menu bar, 227
sub window tabs, 239
coordinates
columns, 56
row, 56
create and rename a resource
project management, 103
create signals, 297
creating a personal library
project management, 105
creating a program, 291, 335
creating a project, 335
creating a resource
project management, 103

creating a variable, 68

creating and managing documentation
project management, 77

creating logic
project management, 65

D

define hardware and settings, 304
defining signals, 143
delete peer-to-peer connection

peer-to-peer editor, 196
diagnostics window, 259
difference between signals and variables, 66
documentation

hardware, 88

print hardware management, 90

print resource, 89

software, 81
dokument editor

project management, 42
dongle, 16
download, 325, 425, 427
drag function block

to drawing field, 295
drag-and-drop of function blocks

project management, 71
drag-and-drop variables

project management, 70
drawing field properties

project management, 59, 60
dxf print templates

project management, 79

E
edit
page data, 72, 296
editing a program, 295
EN/IEC 61508, 22
error message
project management, 39
error state viewer, 53
hardware management, 132
project management, 36, 39
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F

force

append signal selection, 279

download signal selection, 278

send values, 273

signal selection, 272

time, 275
force editor, 435

signal monitoring, 269, 271
function

project management, 48
function block

diagram editor, 52, 53

duplicate, 73
function block diagram (FBD) editor

project management, 42
function block diagram editor

project management, 36, 38, 42, 51
function block type

project management, 48
function diagrams

project management, 55
function diagrams with centered starting
point

project management, 56

G

general

hardware management, 129

project management, 33
general working

with resource types, 151
generating code, 322

H

hardlock, 16
hardware and settings
define, 304
hardware defining, 371
hardware documentation, 88
hardware /O
set, 307

hardware 1/O setting, 401
hardware management, 127
assigning signals to I/O channels, 168
assigning system signals, 171
configuration, 150
context menu, 136
control panel, 223
error state viewer, 132
general, 129
I/0O module assignment, 165
I/0O modules assigning, 166
menu bar, 132
modules assigning, 166
objects in structure window, 149
online help, 148
program instance, 150
properties of a resource, 153
resource, 150
resource properties, 153
screen layout, 132
setting resource properties, 154
signal editor, 137
signals, 163
structure window, 132, 134
structure window general, 150
title bar, 132
type instance, 150
working area, 132
hardware management documentation
print, 90
hardware management, introduction, 129
HH-network
peer-to-peer editor, 219
HH-network-configuration
peer-to-peer editor, 203
hot swap
remote 1/0O, 441

/10
hardware set, 307

I/0O module assignment
hardware management, 165

I/0O modules assigning
hardware management, 166
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1/Os adding to

XPSMF60, 311
1/0Os configuring on compact safety PLCs,
402
1/0Os configuring on remote 1/Os, 402
iec61131-3, 71
information on this manual, 19
installation, 25
instance

name, 63
interface declaration

editor, 52

specifying, 61
interface declaration editor

project management, 42
introduction

project management, 33
introduction, hardware management, 129
IP address

setting to a PLC or remote I/O, 183

L

I3p, 119
layout
programming environment, 27
layout of programming environment, 29
library
project management, 48
line control setup, 173
line control signal assignment, 406
load and save signal selection
signal monitoring, 277
logic
input in drawing field, 71, 295
logic creating
project management, 65

M

managing and creating documentation
project management, 77

manual information, 19

maximizing working area
project management, 53

menu bar, 132
hardware management, 132
project management, 36, 37
modules assigning
hardware management, 166
monitoring values of variables and signals
project management, 99

N

network
peer-to-peer editor, 206
profile, 191
new project using project wizard, 289
node editor, 190
non-safety protocol communication, 385

o)

objects in structure window

hardware management, 149

project management, 45
offline simulation

change value field, 96

close, 96

project management, 92

user-defined function block, 97
offline simulation of a program

project management, 93
offline simulation of function diagrams (OLS)

project management, 91
offline simulation of program, 302
olt field

create, 95
online, 325, 425, 427, 433

test with hardware, 433
online help

hardware management, 148

project management, 43
online test, 425
online test (power flow)

project management, 99
online test with hardware, 329
opening a configuration, 291
overview window, 52, 53

project management, 42
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P

P2P
communication, 187
page
active, 56
centered, 56
numbering, 56
page data
edit, 296
PC communication
set, 306
peer-to-peer
communication, 187
network, 188
token group, 188
token group properties, 188
peer-to-peer communication, 371
peer-to-peer editor, 193
AckTMO, 215
connect process signals, 197
connect system signals, 200
connection of communication partners,
217
delete peer-to-peer connection, 196
HH-network, 219
HH-network-configuration, 203
introduction, 194
network, 206
ProdRate, 215
profile, 207
Queuelen, 216
ReceiveTMO, 214
ResendTMO, 214
resource, 203
response time, 213
submenu bar, 203
worst case, 204
PES to programming terminal
communication, 180
PLC communication
set, 314
setting, 412

print

hardware management documentation,

90

resource documentation, 89
print templates dxf

project management, 79
ProdRate

peer-to-peer editor, 215
profile

peer-to-peer editor, 207
program

assign type, 110

cold/warmstart, 161

connect to resource, 300

creating, 291, 335

editing, 295

instance, 110
program instance

hardware management, 150
program property

autostart enable, 160
program simulation

offline, 302
program size, 421, 424
program type

project management, 48
programming environment

overall layout, 27
programming environment layout, 29
programming safety, 22
programming terminal for communication

configuring, 182
programming terminal to PES

communication, 180
project

archive, 118

creating, 335

project management, 47

restore, 123
project configuration

advanced, 331

basic, 287
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project management, 31 project management, 31
archiving, 117 online help, 43
archiving a project, 117 online test (power flow), 99
assign program resource, 109 overview window, 42
block libraries, 49 program type, 48
check function diagrams without a PLC project, 47
connected, 92 project menu, 37
code generator, 111 quick info, 38
connecting elements, 74 restoring, 123
context menu, 41 restoring a project, 123
create and rename a resource, 103 screen layout, 36
creating a personal library, 105 sequential function chart (SFC), 42
creating a resource, 103 status bar, 36, 38
creating and managing documentation, status message, 39
77 structure of block libraries, 49
creating logic, 65 structure window, 36, 40
dokument editor, 42 structure window general, 46
drag-and-drop of function blocks, 71 template project, 33
drag-and-drop variables, 70 templates for printing documents, 79
drawing field properties, 59, 60 title bar, 36, 37
error message, 39 tool bar, 36, 38
error state viewer, 36, 39 variable declaration editor, 42
function, 48 working area, 36, 42
function block diagram (FBD) editor, 42 zoom, 57
function block diagram editor, 36, 38, 42, project menu
51 project management, 37
function block type, 48 project wizard
function diagrams, 55 new project, 289
function diagrams with centered starting properties of a resource
point, 56 hardware management, 153
general, 33 property
interface declaration editor, 42 autostart enable, 160
introduction, 33
library, 48
logic creating, 65 Q
maximizing working area, 53 Queuelen
menu bar, 36, 37 peer-to-peer editor, 216
monitoring values of variables and quick info
signals, 99 project management, 38

objects in structure window, 45
offline simulation, 92

offline simulation of a program, 93 R

offline simulation of function diagrams ReceiveTMO

(OLS), 91 peer-to-peer editor, 214
references

safety PLCs and remote 1/0 modules, 17
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remote I/O, 441 shipping list, 16
hot swap, 441 signal, 163
remote I/O defining, 371 defining, 138
ResendTMO editor, 138, 143
peer-to-peer editor, 214 signal editor
resource hardware management, 137
assign program type to, 109 signal monitoring
hardware management, 150 force editor, 269, 271
peer-to-peer editor, 203 save and load signal selection, 277
resource documentation signals
print, 89 connect to logic, 298
resource properties create, 297
hardware management, 153 hardware management, 163
resource types signals and variables
general working with, 151 difference between, 66
response time signals defining, 143
peer-to-peer editor, 213 signals for physical I/Os, 297
restore signals to 1/O channels
target directory, 124 assigning, 168
restoring simulation of program
project management, 123 offline, 302
restoring a project software documentation, 81
project management, 123 specifying
run, 325, 425, 427 interface declaration, 61
SRS (system rack slot), 156
standardlibs, 71
S start of software, 27
safety starting XPSMFWIN, 28
programming, 22 status bar
save and load signal selection project management, 36, 38
signal monitoring, 277 status message
screen layout project management, 39
hardware management, 132 structure of block libraries
project management, 36 project management, 49
sequential function chart (SFC) structure window
project management, 42 hardware management, 132, 134
set hardware /0O, 307 project management, 36, 40
set PC communication, 306 structure window general
set PLC communication, 314, 412 hardware management, 150
setting hardware I/0, 401 project management, 46
setting IP address to a PLC or remote I/O, submenu bar
183 peer-to-peer editor, 203
setting resource properties system signals
hardware management, 154 assigning, 171
settings and hardware
define, 304
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T

template project

project management, 33
templates for printing documents

project management, 79
test

online with hardware, 433
test with hardware

online, 329
title bar

hardware management, 132

project management, 36, 37
tool bar

project management, 36, 38
type instance

hardware management, 150
types of variables, 67

U

user-defined function block
offline simulation, 97

vV

variable
declaration editor, 52
type, 67
variable creating, 68
variable declaration editor
project management, 42
variables and signals
difference between, 66

w

warm/coldstart
program, 161
working area
hardware management, 132
maximizing, 53
project management, 36, 42
worst case
peer-to-peer editor, 204

X

XPSMF60
adding I/Os, 311

V4

zoom
project management, 57
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