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Ladder diagram (LAD) and function block diagram (FBD} are the graphic-oriented
programming languages in the programming software STEP 7. Now in its fourth
edition, this book introduces in the latest version of STEP 7 with new functions.
I'; describes elements and applications for use with both SIMATIC S7-300 and
SIMATIC 57-400 including the applications with PROFINET. Special functions like
PROFINET 10, SFC 109 Protect and function blocks for fieldbus systems are also
described.
It is-aimed at all users of SIMATIC S7 controllers. First-time users are introduced to.
~ “the field of programmable controllers, while advanced users learn about specific
-applications of the SIMATIC S7 automation system. ;
SIMATIC is the worldwide established automation system for implementing indus-
trial control systems for machines, manufacturing plants and industrial processes'.
Relevant open-loop and closed-loop control tasks are formulated in various pro-
gramming languages with the programming software STEP 7. :
All programming examples found in the book — and even a few extra examples —
are available over the publisher’s website under Downloads.

Contents -

Operation principle of programmable controllers - System overview; SIMATIC 57
and STEP 7 — LAD and FBD programming fanguages - Data types : Binary and
digital instructions - Program seguence control - User program execution
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The programming examples concentrate on describing the LAD and FBD functions and providing SIMATIC S7
users with programming tips for solving specific tasks with this controller.

The programming examples given in the book do not pretend to be complete solutions or to be executable on
future STEP 7 releases or S7-300/400 versions. Additional care must be taken in order to comply with the rel-
evant safety regulations.

The author and publisher have taken great care with all texts and illustrations in this book. Nevertheless, errors
can never be completely avoided. The publisher and the author accept no liability, regardless of legal basis, for
any damage resulting from the use of the programming examples.

The author and publisher are always grateful 1o hear your responses to the contents of the book.
Publicis Corporate Publishing

P.O. Box 3240

D-91050 Erlangen

E-mail: publishing-books@publicis.de

Internet: www.publicis.de/books

ISBN 978-3-89578-297-8
4th edition, 2008

Editor: Siemens Aktiengesellschaft, Berlin and Munich

Publisher: Publicis Corporate Publishing, Erlangen

© 2008 by Publicis KommunikationsAgentur GmbH, GWA, Erlangen

This publication and all parts thereof are protected by copyright. All rights reserved.

Any use of it outside the strict provisions of the copyright law without the consent of the publisher is forbidden
and will incur penalties. This applies particularly to reproduction, translation, microfilming or other processing,
and to storage or processing in electronic. system. It also applies to the use of extracts from the text.

Printed in Germany




Preface

Preface

The SIMATIC automation system unites all the
subsystems of an automation solution under
uniform system architecture into a homoge-
neous whole from the field level right up to pro-
cess control. This Totally Integrated Automa-
tion (TIA) concept permits integrated configur-
ing, programming, data management and com-
munications within the complete automation
system. Fine-tuned communications mecha-
nisms permit harmonious interaction between
programmable controllers, visualization sys-
tems and distributed I/Os.

As the basic tool for SIMATIC, STEP 7 handles
the parenthesis function for Totally Integrated
Automation. STEP 7 is used to carry out the
configuration and programming of the
SIMATIC S7, SIMATIC C7 and SIMATIC
WinAC automation systems. Microsoft Win-
dows has been selected as the operating system,
thus opening up the world of standard PCs with
the user desktop widely used in the office envi-
ronment.

For block programming STEP 7 provides pro-
gramming languages that comply with DIN EN
6.1131-3: STL (statement list; an Assembler-
like language), LAD (ladder logic; a represen-
tation similar to relay logic diagrams), FBD
(function block diagram) and the S7-SCL
optional package (structured control language,
a Pascal-like high-level language). Several
optional packages supplement these languages:
S7-GRAPH (sequential control), S7-HiGraph
(programming with state-transition diagrams)
and CFC (connecting blocks: similar to func-
tion block diagram). The various methods of
representation allow every user to select the
suitable control function description. This

broad adaptability in representing the control
task to be solved significantly simplifies work-
ing with STEP 7.

This book describes the LAD and FBD pro-
gramming languages for S7-300/400. As a
valuable supplement to the language descrip-
tion, and following an introduction to the S7-
300/400 automation system, it provides valu-
able and practice-oriented information on the
basic handling of STEP 7 for the configuration
of SIMATIC PLCs, their networking and pro-
gramming. The description of the “basic func-
tions” of a binary control, such as e.g. logic
operations or storage functions, is particularly
useful for beginners or those converting from
contactor controls to STEP 7. The digital func-
tions explain how digital values are combined;
for example, basic calculations, comparisons or
data type conversion.

The book shows how you can control the pro-
gram processing (program flow) with LAD and
FBD and design structured programs. In addi-
tion to the cyclically processed main program,
you can also incorporate event-driven program
sections as well as influence the behavior of the
controller at startup and in the event of errors/
faults. The book concludes with a general over-
view of the system functions and the function
set for LAD and FBD. The contents of this
book describe Version 5.4 Service Pack 3 of the
STEP 7 programming software.
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