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Supercharge Your PLC Programming Automating with STEP 7 in STL and SCL Simatic
S7300400 So youre working with Siemens Simatic S7300400 PLCs and want to take your
automation to the next level Youve landed in the right place This comprehensive guide will
walk you through the power of automation using STEP 7 programming software specifically
focusing on the oftenoverlooked but incredibly powerful Structured Control Language SCL
and the more familiar Statement List STL Well cover practical examples offer stepbystep
instructions and address common frustrations to help you master this essential skill Why
Automate with STEP 7 Before diving into the code lets understand why automation is crucial
Manual programming for complex systems is timeconsuming errorprone and difficult to
maintain Automating tasks through wellstructured code using either STL or SCL results in
Increased efficiency Automate repetitive tasks freeing up your time for more strategic
projects Reduced errors Automated processes minimize human error leading to more reliable
systems Improved maintainability Wellstructured code is easier to understand modify and
debug Enhanced scalability Easily expand and adapt your automation solutions as your needs
evolve Understanding STL and SCL STEP 7 offers two primary languages for programming
STL Statement List A lowlevel mnemonicbased language similar to assembly language Its
excellent for quick tasks and understanding the underlying hardware interactions However it
can become cumbersome for large complex projects SCL Structured Control Language A
highlevel language based on PascalC syntax Its far more readable and maintainable for
largescale projects offering structured programming constructs like loops functions and data
structures Its easier to learn for programmers with 2 experience in other highlevel languages
Practical Example Conveyor Belt Control STL Lets automate a simple conveyor belt system
Well use STL to demonstrate a basic control sequence Visual A simple diagram showing a
conveyor belt with a sensor detecting objects and a startstop button Imagine a conveyor belt
with a sensor detecting objects When an object is detected the belt should start when the
object passes the sensor the belt should stop Heres a simplified STL code snippet stl Sensor
input I00 Conveyor motor output Q00 Check for object detection AN I00 Q00 If sensor is ON
start the motor Optional Add a timer to prevent immediate stop after detection This would
require additional network instructions and timers beyond the scope of this simple example
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This code continuously checks the sensor input I00 If the sensor is activated ON it turns on
the conveyor motor Q00 Practical Example Conveyor Belt Control SCL Lets achieve the same
functionality using SCL demonstrating its advantages for complex scenarios scl
FUNCTIONBLOCK ConveyorControl VARINPUT ObjectDetected BOOL ENDVAR
VAROUTPUT MotorOn BOOL 3 ENDVAR BEGIN IF ObjectDetected THEN MotorOn
TRUE ELSE MotorOn FALSE ENDIF ENDFUNCTIONBLOCK This SCL code is far more
readable and organized It defines a function block making it reusable in other parts of the
program The IFTHENELSE structure is significantly clearer than the STL equivalent Howto
Creating and Implementing an Automated Sequence in STEP 7 1 Open STEP 7 Launch the
STEP 7 programming software and create a new project 2 Select Hardware Configuration
Define the hardware configuration of your PLC S7300 or S7400 3 Create a Program Block
Create a new OB1 Organization Block 1 which is the main program execution block 4 Choose
Programming Language Select either STL or SCL based on your project complexity and
preferences 5 Write the Code Implement your automation logic using the chosen language
Remember to use comments to explain your code clearly 6 Download to PLC Compile and
download the program to your PLC 7 Test and Debug Thoroughly test your automation
sequence and debug any issues Use the STEP 7 diagnostics tools for effective troubleshooting
Visual Screenshots of STEP 7 interface showing code editing hardware configuration and
online monitoring Advanced Automation Techniques Timers and Counters Incorporate
timers and counters to control sequence timing and event counts Data Blocks Use data blocks
to store and manage process data efficiently Function Blocks Create reusable function blocks to
modularize your code and improve maintainability 4 Arrays and Structures Utilize arrays and
structures for efficient data handling PID Control Implement advanced control algorithms like
PID control for precise process regulation Summary of Key Points Automating PLC programs
with STEP 7 significantly increases efficiency and reduces errors STL is suitable for simple
tasks while SCL is better for complex maintainable projects Wellstructured code using
comments and modularization is crucial for effective automation Thorough testing and
debugging are essential to ensure reliable operation Understanding advanced techniques like
timers counters data blocks and function blocks enhances automation capabilities Frequently
Asked Questions FAQs 1 Which language should I choose STL or SCL Choose SCL for larger
more complex projects where readability and maintainability are crucial Use STL for simple
tasks or when direct hardware interaction is paramount 2 How do I debug my automation
program STEP 7 offers powerful debugging tools including online monitoring breakpoints
and variable watching Utilize these tools to identify and resolve issues efficiently 3 Can I
reuse code between different PLC projects Yes by creating wellstructured function blocks
and organizing your code effectively you can reuse parts of your code across different projects
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4 How can I handle errors in my automation program Implement error handling mechanisms
such as exception handling in SCL or error flags in STL to manage potential issues and ensure
robust operation 5 Where can I find more advanced resources for STEP 7 automation Siemens
offers extensive online documentation training materials and community forums dedicated to
STEP 7 programming Explore these resources for advanced techniques and best practices By
mastering STEP 7 programming with STL and SCL youll unlock the full potential of your
Simatic S7300400 PLCs and build robust efficient and maintainable automation systems Start
experimenting and youll soon be amazed at the power at your fingertips 5
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simatic is the worldwide established automation system for implementing industrial control
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systems for machines manufacturing plants and industrial processes relevant open loop and
closed loop control tasks are formulated in various programming languages with the
programming software step 7 now in its sixth edition this book gives an introduction into the
latest version of engineering software step 7 basic version it describes elements and
applications of text oriented programming languages statement list stl and structured control
language scl for use with both simatic s7 300 and simatic s7 400 including the new applications
with profinet and for communication over industrial ethernet 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 all
programming examples found in the book and even a few extra examples are available at the
download area of the publisher s website

step 7 programming made easy in la d fbd and stl by c t jones a practical guide to
programming s7 300 s7 400 programmable logic controllers finally step 7 programming is
made crystal clear step 7 programming made easy is a comprehensive guide to programming
s7 300 and s7 400 programmable controllers this new book introduces and thoroughly covers
every important aspect of developing step 7 programs in lad fbd and stl you ll learn to
correctly apply and develop step 7 programs from addressing s7 memory areas and i o
modules to using functions function blocks organization blocks and system blocks with over
500 illustrations and examples step7 development is certainly made easier a programming
assistant for every step 7 user book highlights 553 pages appendix glossary and index
extensive review of absolute indirect and symbolic addressing thorough description of s7 data
types and data formats complete s7 300 s7 400 i o module addressing full description of each lad
fbd and stl operation organization block application and descriptions over 500 detailed
illustrations and code examples step by step details for developing fcs and fbs step by step
strategy for developing step 7 program concise and easy to read

with many innovations the simatic s7 1500 programmable logic controller plc sets new
standards in productivity and efficiency in control technology by its outstanding system
performance and with profinet as the standard interface it ensures extremely short system
response times and the highest control quality with a maximum of flexibility for most
demanding automation tasks the engineering software step 7 professional operates inside tia
portal a user interface that is designed for intuitive operation functionality includes all aspects
of automation from the configuration of the controllers via the programming in the iec
languages lad fbd stl and scl up to the program test in the book the hardware components of
the automation system s7 1500 are presented including the description of their configuration
and parameterization a comprehensive introduction into step 7 professional illustrates the
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basics of programming and troubleshooting beginners learn the basics of automation with
simatic s7 1500 and users who will switch from s7 300 and s7 400 receive the necessary
knowledge

we saw the need for an understandable book on siemens step 7 programming the book
includes a link to download a trial version of siemens step 7 tia portal software we wanted the
book to be practical and also have breadth and depth of coverage we also wanted it to be
affordable for readers there are many practical explanations and examples to illustrate and ease
learning there is also a step by step appendix on creating a project to ease the learning curve
the book covers various models of siemens plcs including s7 300 s7 1200 s7 400 and s7 1500 the
coverage of project organization provides the basis for a good understanding of programming
and project organization the book covers ladder logic and function block diagram fbd
programming linear and modular programming are covered to provide the basis for an
understanding of how an s7 project is organized and how it functions there is in depth
coverage of ladder logic timers counters math special instructions function blocks and
technology objects wiring and use of of i o modules for various plc models is covered sinking
sourcing and the wiring of digital and analog modules are covered there are also practical
examples of the use and application of analog modules and their resolution there is also a
chapter that features step by step coverage on how to create a working hmi application the
setup and application of technology objects for pid and motion control are also covered there
are extensive questions and exercises for each chapter to guide and aide learning the book
includes answers to selected chapter questions and programming exercises

simatic is the worldwide established automation system for implementing industrial control
systems for machines manufacturing plants and industrial processes relevant open loop and
closed loop control tasks are formulated in various programming languages with the
engineering software step 7 ladder diagram lad and function block diagram fbd use graphic
symbols to display the monitoring and control functions similar those used in schematic circuit
diagrams or electronic switching systems now in its fifth edition this book describes these
graphic oriented programming languages combined with the engineering software step 7 v5
5 for use with both simatic s7 300 and simatic s7 400 automation systems new functions of this
step 7 version are especially related to cpu webserver and profinet io like for example the
application of i devices shared devices and isochrone mode 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 all
programming examples found in the book and even a few extra examples are available over
the publisher s website under downloads
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das buch bietet einen umfassenden Überblick über das automatisierungssystem simatic und
das engineering framework entwicklungsumgebung tia portal mit step 7 es richtet sich an
alle die sich einen Überblick über die komponenten des automatisierungssystems und deren
eigenschaften verschaffen möchten die sich in das gebiet der speicherprogrammierbaren
steuerungen einarbeiten wollen oder die basisinformationen über die projektierung
programmierung und vernetzung der automatisierungsgeräte wünschen zu beginn stellt das
buch die hardwarekomponenten von simatic s7 1200 s7 300 s7 400 und s7 1500 einschließlich
des dezentralen peripheriesystems et 200 vor es folgt ein Überblick über das arbeiten mit step
7 in den programmiersprachen kop fup awl scl und s7 graph sowie das offline testen mit s7
plcsim jeweils eigene kapitel beschreiben die struktur des anwenderprogramms sowie den
datenaustausch auf der basis der bussysteme profinet und profibus zwischen den
automatisierungsgeräten und mit der dezentralen peripherie den abschluss bildet eine
Übersicht über die geräte zum bedienen und beobachten mit der dazugehörenden
projektierungssoftware

simatic s7 programmable controllers are used to implement industrial control systems for
machines manufacturing plants and industrial processes the relevant open loop and closed loop
control tasks can be solved using the step 7 programming software which has been developed
on the basis of step 5 with its various programming languages this book describes elements
and applications of the graphic oriented lad ladder diagram programming language for use
with both simatic s7 300 and simatic s7 400 it is aimed at all users of simatic s7 programmable
controllers first time users will be introduced to the field of programmable logic control
whereas advanced users will learn about specific applications of simatic s7 programmable
controllers the enclosed disk contains all programming examples described in the book and a
few extra examples also intended as exercises the examples can be viewed modified and
tested using step 7 contents principle of operation of a programmable controller system
overview simatic s7 and step 7 lad programming language data types binary and digital
instructions program sequence control user program execution

this state policy for water quality control applies to discharges of toxic pollutants into the
inland surface waters enclosed bays and estuaries of california subject to regulation under the
state s porter cologne water quality control act division 7 of the water code and the federal
clean water act cwa the goal of the policy is to establish a standardized approach for permitting
discharges of toxic pollutants to non ocean surface waters in a manner that promotes statewide
consistency

the simatic s7 1200 plc offers a modular design concept with similar functionality as the well
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known s7 300 series being the follow up generation of the simatic s7 200 the controllers can be
used in a versatile manner for small machines and small automation systems simple motion
control functionalities are both an integral part of the micro plc and an integrated profinet
interface for programming hmi link and cpu cpu communication as part of totally integrated
automation tia portal the engineering software step 7 basic offers a newly developed user
interface which is matched to intuitive operation the functionality comprises all interests
concerning automation from configuring the controllers via programming in the iec
languages lad ladder diagram fbd function block diagram and scl structured control language
up to program testing the book presents all of the hardware components of the automation
system s7 1200 as well as its configuration and parameterization a profound introduction into
step 7 basic v11 illustrates the basics of programming and trouble shooting beginners learn the
basics of automation with simatic s7 1200 and advanced users of s7 200 and s7 300 receive the
knowledge required to work with the new plc users of step 7 professional v12 will easily get
along with the descriptions based on the v11 with start of v12 the screens of the technology
functions might differ slightly from the v11

selected peer reviewed papers from the 14th conference of china university society on
manufacturing automation august 11 14 2010 jiaozuo china

the authors 1975 classic gaming simulation has been revised and abridged for this edition three
new chapters have been written one on evaluation of games one on their application in policy
making and the third on microcomputers in game design it is a comprehensive up to date
guide on the multiple uses of gaming and simulation in the social sciences

each volume comprises one or more monographs many of which are issued also as separates
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