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Widely used across industrial and manufacturing automation, Programmable
Logic Controllers (PLCs) perform a broad range of electromechanical tasks with
multiple input and output arrangements, designed specifically to cope in severe
environmental conditions such as automotive and chemical plants.
Programmable Logic Controllers: A Practical Approach using CoDeSys is a
hands-on guide to rapidly gain proficiency in the development and operation of
PLCs based on the IEC 61131-3 standard. Using the freely-available* software
tool CoDeSys, which is widely used in industrial design automation projects, the
author takes a highly practical approach to PLC design using real-world
examples. The design tool, CoDeSys, also features a built in simulator/soft PLC
enabling the reader to undertake exercises and test the examples. Key features:
Introduces to programming techniques using IEC 61131-3 guidelines in the five
PLC-recognised programming languages. Focuses on a methodical approach to
programming, based on Boolean algebra, flowcharts, sequence diagrams and
state-diagrams. Contains a useful methodology to solve problems, develop a
structured code and document the programming code. Covers I/O like typical
sensors, signals, signal formats, noise and cabling. Features Power Point slides
covering all topics, example programs and solutions to end-of-chapter exercises
via companion website. No prior knowledge of programming PLCs is assumed
making this text ideally suited to electronics engineering students pursuing a
career in electronic design automation. Experienced PLC users in all fields of
manufacturing will discover new possibilities and gain useful tips for more
efficient and structured programming. * Register at www.codesys.com
www.wiley.com/go/hanssen/logiccontrollers
Document from the year 2017 in the subject Computer Science - Programming,
grade: a, , course: Automation, language: English, abstract: It gives a great
pleasure to present this book on “Introduction to Practical PLC Programming”.
This book has been written for the first course in “PLC Programming” especially
for beginner learner of automation technology. This book covers introduction of
programmable logic controllers with basic to advance ladder programming
techniques. The main objective of this book is to bridge the gap between theory
and practical implementation of PLC information and knowledge. In this book,
you will get an overview of practical PLC programming for beginner to
intermediate level user chapter 1 is introduction to history and types of PLCs.
Chapter 2 introduce how relay logic can be converted into PLC logic. Chapter 3
introducing plc ladder programming logic, jump, call and subroutines. Chapter 4
giving insight for Latching, Timer, Counter, Sequencer, Shift Registers and
Sequencing Application. Chapter 5 explains data handling and advance logic
programming techniques commonly use in practical plc programming. Chapter 6
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introducing analog programming and chapter 7 gives introduction of different
languages used for plc programming. This books contains ladder diagrams,
tables, and examples to help and explain the topics.
For courses in Programmable Logic Controllers where the Allen/Bradley
programmable logic controller is the controller of choice. This text focuses on the
theory and operation of PLC systems with an emphasis on program analysis and
development. The book is written in easy-to-read and understandable language
with many crisp illustrations and practical examples. It describes the PLC
instructions for the Allen-Bradley PLC 5, SLC 500, and Logix processors with an
emphasis on the SLC 500 system using numerous figures, tables, and example
problems. The text features a new two-column and four-color interior design that
improves readability and figure placement. The book's organization also has
improved; all the chapter questions and problems are listed in one convenient
location in Appendix D with page locations for all chapter references in the
questions and problems. This book describes the technology in a clear, concise
style that is effective in helping students who have no previous experience in
PLCs or discrete and analog system control. For additional resources, visit these
web sites: http: //plctext.com/ http: //plcteacher.c
Programmable logic controllers (PLCs) have been used extensively and are
offered in terms of functions, program memories, and the number of
inputs/outputs (I/Os), ranging from a few to thousands. With a focus on how to
design and implement a PLC, this volume explains hardware and associated
basic concepts of PLC. Authors have used PIC16F1847 microcontroller with:
8192 words of Flash program memory, 1024 bytes of SRAM data memory, 256
bytes of EEPROM data memory, the maximum operating speed of 32 MHz,
16-level deep hardware stack, an enhanced instruction set consisting of 49 singleword instructions. Flowcharts are provided to help the understanding of macros
(instructions). Aimed at researchers and graduate students in electrical
engineering, power electronics, robotics and automation, sensors, this book:
Explains how to design and use a PIC16F1847 microcontroller-based PLC.
Provides easy to use software structures written by using the PIC Assembly
programming language. Describes a PLC from a designer's perspective. Explains
the basic hardware and basic software structures of the PIC16F1847 based PLC.
Focuses on concepts like Contact and Relay Based Macros, Flip-Flop Macros,
Timer Macros, Counter Macros and Comparison Macros.
A programmable logic controllers (PLC) is a real-time system optimized for use in
severe conditions such as high/low temperatures or an environment with
excessive electrical noise. This control technology is designed to have multiple
interfaces (I/Os) to connect and control multiple mechatronic devices such as
sensors and actuators. Programmable Logic Controllers, Fifth Edition, continues
to be a straight forward, easy-to-read book that presents the principles of PLCs
while not tying itself to one vendor or another. Extensive examples and chapter
ending problems utilize several popular PLCs currently on the market highlighting
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understanding of fundamentals that can be used no matter the specific
technology. Ladder programming is highlighted throughout with detailed
coverage of design characteristics, development of functional blocks, instruction
lists, and structured text. Methods for fault diagnosis, testing and debugging are
also discussed. This edition has been enhanced with new material on I/Os, logic,
and protocols and networking. For the UK audience only: This book is fully
aligned with BTEC Higher National requirements. *New material on
combinational logic, sequential logic, I/Os, and protocols and networking *More
worked examples throughout with more chapter-ending problems *As always, the
book is vendor agnostic allowing for general concepts and fundamentals to be
taught and applied to several controllers
This text is a comprehensive introduction for students in community colleges and
four-year universities that cover all of the essential topics and skills that first-time
students need to know. Topics include control basics, numbers, logic, PLC
program design, and systems. The secondary market includes people in industry;
especially in electrical control, automated systems, and manufacturing.
INTRODUCTION TO THE CONTROLLOGIX PROGRAMMABLE AUTOMATION
CONTROLLER USING RSLOGIX 5000 SOFTWARE: WITH LABS, 4E enables
readers to master ControlLogix software with ease. Using its signature hands-on
lab exercises that demonstrate Programmable Logic Controllers, this versatile
guide walks readers step-by-step through RSLogix 5000 software from hardware
configuration, to programming basic instructions and features, to RSLinx
communications. Plus, this edition features manufacturer-specific illustrations and
RSLogix screenshots to teach key concepts. Important Notice: Media content
referenced within the product description or the product text may not be available
in the ebook version.
Programmable Logic Controllers (PLCs) are the backbone of today's Industrial
Automation systems. They are more and more often included in Technical
curricula nowadays. This basic guide will take you from the very basic concepts,
to put PLC code together, all the way up to briefly explore the steps to a
successful project! No previous PLC coding experience is needed to begin
exploring this fascinating technological world!
A Complete, Hands-on Guide to Programmable Logic Controllers Programmable
Logic Controllers: Industrial Control offers a thorough introduction to PLC
programming with focus on real-world industrial process automation applications.
The Siemens S7-1200 PLC hardware configuration and the TIA Portal are used
throughout the book. A small, inexpensive training setup illustrates all
programming concepts and automation projects presented in the text. Each
chapter contains a set of homework questions and concise laboratory design,
programming, debugging, or maintenance projects. This practical resource
concludes with comprehensive capstone design projects so you can immediately
apply your new skills. COVERAGE INCLUDES: Introduction to PLC control
systems and automation Fundamentals of PLC logic programming Timers and
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counters programming Math, move, and comparison instructions Device
configuration and the human-machine interface (HMI) Process-control design
and troubleshooting Instrumentation and process control Analog programming
and advanced control Comprehensive case studies End-of-chapter assignments
with odd-numbered solutions available online Online access to multimedia
presentations and interactive PLC simulators
Rapid technological advances have made the PLC an important part of many
industries, from petrochemicals to food production. At the same time, the study of
PLCs has moved into lower academic levels - first year BSc/BEng modules,
HNC/D, and Advanced GNVQ. It has been written specifically for current
courses, including the BTEC Advanced GNVQ Additional Unit in PLCs, and the
City & Guilds 2300 course in Computer Aided Engineering. It also closely
matches the new HNC/D unit. Identify the main design characteristics and
internal architecture of PLCs Describe and identify the characteristics of
commonly used input and output devices Explain the processing of inputs and
outputs by PLCs
An in depth examination of manufacturing control systems using structured
design methods. Topics include ladder logic and other IEC 61131 standards,
wiring, communication, analog IO, structured programming, and
communications.Allen Bradley PLCs are used extensively through the book, but
the formal design methods are applicable to most other PLC brands.A full version
of the book and other materials are available on-line at
http://engineeronadisk.com
Programmable Logic Controllers – the Complete Guide to the Technology, by
C.T. Jones A Great Learning Tool for PLC Beginners! Programmable Logic
Controllers includes 15 in-depth chapters that covers the basics, as well as every
important aspect of PLCs. Each topic is written in a modular style that allows that
each subject be covered thoroughly and in one place. Chapters on specialized
topics such as Programming and Documenting the Control System, Introduction
to Local Area Networks, and Intelligent I/O provide a plain English and thorough
introduction to important related topics. These latter chapters are like books in
themselves. This book provides the most comprehensive, practical, and easy to
understand source on the subject of PLCs. The answers to the many questions
readers have regarding system design, programming, Implementation, startup,
and maintenance will be made crystal clear! Book Highlights § 470 pages with
Appendix § Extensive Glossary & Index § Over 300 Detailed Illustrations §
Modular Presentation of Topics § A Completely Generic Discussion § Both a
Training and Reference Tool § Presented in Concise and Easily Read Language
§ Comprehensive Coverage of Every Important PLC Topic Book Chapters
Chapter 1: Introduction to Programmable Controllers Chapter 2: Number
Systems, Data Formats, and Binary Codes Chapter 3: The Central Processing
Unit and Power Supply Chapter 4: The PLC’s Application Memory Chapter 5:
Input/Output System Overview Chapter 6: Discrete Input/Output Modules
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Chapter 7: Analog Input/Output Modules Chapter 8: Intelligent Input/Output
Modules Chapter 9: Programming and Documentation Systems Chapter 10:
Introduction to Local Area Networks Chapter 11: The Ladder Programming
Language Chapter 12: Alternative Programming Languages Chapter 13: Control
System Configuration and Hardware Selection Chapter 14: Programming and
Documenting the Control System Chapter 15: Installation, Startup, and
Maintenance
Programmable logic controllers (PLCs) are extensively used in industry to
perform automation tasks, with manufacturers offering a variety of PLCs that
differ in functions, program memories, and the number of inputs/outputs (I/O).
Not surprisingly, the design and implementation of these PLCs have long been a
secret of manufacturers. Unveiling the mysteries of PLC technology, Building a
Programmable Logic Controller with PIC16F648A Microcontroller explains how to
design and use a PIC16F648A-microcontroller-based PLC. The author first
described a microcontroller-based implementation of a PLC in a series of articles
published in Electronics World magazine between 2008 and 2010. This book is
based on an improved version of the project, including: Updates to the hardware
configuration, with a smaller CPU board and two I/O extension boards that now
support 16 inputs and 16 outputs instead of 8 An increased clock frequency of 20
MHz Improvements to several macros Flowcharts to help you understand the
macros (functions) In this book, the author provides detailed explanations of
hardware and software structures. He also describes PIC Assembly macros for
all basic PLC functions, which are illustrated with numerous examples and
flowcharts. An accompanying CD contains source files (.ASM) and object files
(.HEX) for all of the examples in the book. It also supplies printed circuit board
(PCB) (Gerber and .pdf) files so that you can have the CPU board and I/O
extension boards produced by a PCB manufacturer or produce your own boards.
Making PLCs more easily accessible, this unique book is written for advanced
students, practicing engineers, and hobbyists who want to learn how to build their
own microcontroller-based PLC. It assumes some previous knowledge of digital
logic design, microcontrollers, and PLCs, as well as familiarity with the PIC16F
series of microcontrollers and w
Updated to reflect recent industry developments, this edition features practical
information on Rockwell Automation's SLC 500 family of PLCs and includes a nononsense introduction to RSLogix software and the new ControlLogix PLC. To
assist readers in understanding key concepts, the art program has been
modernized to include improved illustrations, current manufacturer-specific
photos, and actual RSLogix software screens to visibly illustrate essential
principles of PLC operation. New material has been added on ControlNet and
DeviceNet, and a new chapter on program flow instructions includes updated
references to the SLC 500, MicroLogix, and the PLC 5. Important Notice: Media
content referenced within the product description or the product text may not be
available in the ebook version.
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This text offers an introduction to Programmable Logic Controllers. It is a comprehensive
source where the beginner can learn what a programmable logic controller is, how it works,
programming, editing, PLC interface, I/O module selection and PLC hardware configuration.
The text's extensive review questions at the end of each chapter and over 40 hands-on lab
manual exercises give students the tools to learn the topic at hand.
Introduction to Programmable Logic ControllersCengage Learning
This practical and clearly written introduction provides both fundamental and cutting-edge
coverage on programmable logic controllers; today a billion dollar industry. It combines
comprehensive, accessible coverage with a wealth of industry examples that make intangible
concepts come to life-- offering users a broad-based foundation that will serve them well on the
job. The volume examines every aspect of controller usage in an easy-to-understand, jargonfree narrative. Beginning with a basic layout the book goes right into programming techniques,
it progresses through fundamental, intermediate, and advanced functions-- and concludes with
chapters on related topics. Applications are discussed for each PLC function, and vast arrays
of examples and problems help users achieve an understanding of PLCs, and the experience
needed to use them. For programmers and others working with PLCs.
The volume focusses on intermediate concepts of the PIC16F1847-Based PLC project, and
covers arithmetical operation ability of PLCs, logical function performers and operations like
AND, NAND, OR, NOR. Further, it explains shift and rotate macros moving bits in a register to
right or left, and selection macros enabling one value to be selected from several given values
according to certain criteria. Demultiplexer circuit is illustrated, which is used to send a signal
to one of many devices. Finally, it explains decoder, priority encoder and conversion macros.
All the concepts are supported using flowcharts. Aimed at researchers and graduate students
in electrical engineering, power electronics, robotics and automation, sensors, this book:
Presents arithmetical and logical macros to carry out arithmetical and logical operations to be
used for 8-bit or 16-bit variables and/or constant values. Provides shift and rotate macros to do
arithmetical or logical shift and rotate operations to be used for 8-bit or 16-bit variables.
Proposes selection macros to enable the user to do 8-bit or 16-bit move, load, selection,
maximum, minimum, limiting, multiplexing and byte multiplexing operations. Develops
demultiplexer macros, decoder macros and priority encoder macros to be used as
combinational circuits. Presents conversion macros to provide functions to convert given data
from one format to another one.
A programmable logic controller (PLC) works to control a computer system in an industrial
organization. PLCs monitor the inputs to the system and then make decisions about related
outputs. Typically used to monitor motors or machines, PLCs are often the basis of a predictive
maintenance system, which can warn businesses of potential problems before they cause
major breakdowns. In this guide, I'll cover: Switching mechanisms Relays, Relay Logic & Relay
Ladder logic Timers, Counters, and Sequencers as applied in Relay controls PLC-basic
introduction PLC hardware PLC operation PLC memory structure PLC programming Ladder
gates Ladder logic Ladder diagram programming and its industrial control application Timers,
counters, and sequencers as applied in PLC systems Lastly, I discuss briefly how PLCs are
connected in a network The main objective of this book is to show you how the transition from
relays to PLCs, was done, and how a good understanding of relay logic can help you learn
PLC ladder logic with ease. I highly recommend this book to anyone planning to study PLC
programming or generally PLC application in industrial control.
The aim of this book is to provide the engineering technician with a sound working knowledge
of PLC operation, with a minimum of unnecessary theoretical background. Particularly suitable
for BTEC students.
PROGRAMMING CONTROLLOGIX PROGRAMMABLE AUTOMATION CONTROLLERS
covers ControlLogix Programmable Logic Controllers (PLCs) and their programming and
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integration. The book's strength is its breadth and depth of coverage, taking the reader from an
overview of the PLC through ladder logic, structured text, sequential function chart, and
function block programming. PROGRAMMABLE LOGIC CONTROLLERS WITH
CONTROLLOGIX also covers industrial sensors, PLC modules and wiring, as well as motion
control using ControlLogix through two-axis coordinated motion (linear and circular) is also
covered. To aid in learning, the book features a DVD with Camtasia learning videos and
explanations of setup of RSLinx, project development, tag creation, configuration, instructions
and much more. Appendixes cover configuring remote I/O, producer/consumer
communication, messaging, and motion configuration and programming. Students learn more
and more easily because of the breadth of practical coverage, numerous examples and
extensive exercises. Important Notice: Media content referenced within the product description
or the product text may not be available in the ebook version.

Programmable logic controllers (PLCs) are increasing in use, and technicians in
all fields must be familiar with the fundamentals of installing, programming, and
troubleshooting digital and analog PLCs. Introduction to Programmable Logic
Controllers is a text/workbook that provides a solid foundation in PLC theory,
installation, programming, operation, and troubleshooting. Many large, detailed
drawings of commercial and industrial PLC systems are used to support the
information in the textbook. Although hands-on training on industrial equipment is
the best training method, teaching the use of digital and analog PLCs is often a
challenge because of the high costs of equipment. This training package
provides several alternatives to these costs.
This book is oriented to the people that work on and troubleshoot PLCs on the
factory floor. It is directed at the actual problems and conditions that will be
encountered within a realistic setting. The text is designed to present a clear,
concise picture of how PLCs operate to the person that wishes to learn more
about them.
This book is an introduction to the programming language Ladder Diagram (LD)
used in Programmable Logic Controllers (PLC). The book provides a general
introduction to PLC controls and can be used for any PLC brands. With a focus
on enabling readers without an electrical education to learn Ladder programming,
the book is suitable for learners without prior knowledge of Ladder. The book
contains numerous illustrations and program examples, based on real-world,
practical problems in the field of automation. CONTENTS - Background, benefits
and challenges of Ladder programming - PLC hardware, sensors, and basic
Ladder programming - Practical guides and tips to achieve good program
structures - Theory and examples of flowcharts, block diagrams and sequence
diagrams - Design guide to develop functions and function blocks - Examples of
organizing code in program modules and functions - Sequencing using SELFHOLD, SET/RESET and MOVE/ COMPARE - Complex code examples for a
pump station, tank control and conveyor belt - Design, development, testing and
simulation of PLC programs The book describes Ladder programming as
described in the standard IEC 61131-3. PLC vendors understand this standard in
different ways, and not all vendors follows the standard exactly. This will be clear
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through material from the vendor. This means that some of the program
examples in this book may not work as intended in the PLC type you are using.
In addition, there is a difference in how the individual PLC type shows graphic
symbols and instructions used in Ladder programming. Note: This is a book for
beginners and therefore advanced techniques such as ARRAY, LOOPS,
STRUCT, ENUM, STRING, PID and FIFO are not included.
The third edition of Fundamentals of Programmable Logic Controllers, Sensors,
and Communications retains the previous edition¿s practical approach, easy-toread writing style, and coverage of various types of industrial controllers while
reflecting leading-edge technology. Since the programmable logic controller has
become an invaluable tool in American industry, it responds to the substantial
need for trained personnel who can program and integrate these devices. Covers
new and emerging technologies and techniques—IEC 61131 programming;
Industrial automation controllers; ControlLogix; Embedded controllers;
Supervisory control and data acquisition; Fuzzy logic; Step, stage, and state logic
programming. Features process control and instrumentation—Process Control,
PLC Addressing, PLC Wiring, and Robotics. For trained personnel using
programmable logic control devices.
Known for its comprehensive introduction to PLCs, this completely updated sixth
edition of TECHNICIAN'S GUIDE TO PROGRAMMABLE CONTROLLERS
covers theory, hardware, instructions, programming, installation, startup, and
troubleshooting in a way that is easy to understand and apply. New material has
been added to include topics such as sequential function chart programming,
function block programming, structured text programming, alarm and event
programming, and programming information and examples on the Allen-Bradley
ControlLogix family of PLCs. Additional topics include communication networks,
basic control signals, linear scaling of analog process signals, and the
Proportional Integral Derivative (PID) instructions used by many PLC
applications. Supplementary programming examples utilizing the PLC
instructions in the text give students a better understanding of the various
instructions and how they can be combined to create simple yet effective control
logic solutions for today's world. Important Notice: Media content referenced
within the product description or the product text may not be available in the
ebook version.
This series examines how and why PLCs are used in automated factories and
describes its basic capabilities. The various types of communication that occurs
between a PLC and other devices is examined and a demonstration of how to
use an industrial PLC, including programming in ladder diagram, hardwiring,
loading and running a program is given. This series also demonstrates
programming in statement list format, hardwiring and general operation.
This informative book provides a comprehensive theoretical and practical look at
all aspects of PLCs and their associated devices and systems.
John Ridley provides comprehensive information on usage, design and programming
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for the Mitsubishi FX range of programmable logic controllers, in this step-by-step,
practical guide. Professional engineers working with Mitsubishi PLCs, as well as
students following courses focusing on these devices, will find this book to be an
essential resource for this popular PLC family. Numerous worked examples and
assignments are included, to reinforce the practical application of these devices, widely
used in industry. Fully updated throughout from coverage of the FX PLC to now cover
the FxN PLC family from Mitsubishi, John Ridley also focuses on use of the Fx2N - the
most powerful and diverse in function of this PLC group. The second edition contains
advanced topics along with numerous ladder diagrams and illustrative examples. A
hands-on approach to the programming, design and application of FX PLC based
systems Programmed using GX Developer software - used worldwide for the whole
range of the FX PLC family Covers Ladder Logic tester - the GX developer simulator
that enables students and designers to test and debug their programs without a PLC
This is the introduction to PLCs for which baffled students, technicians and managers
have been waiting. In this straightforward, easy-to-read guide, Bill Bolton has kept the
jargon to a minimum, considered all the programming methods in the standard IEC
1131-3 - in particular ladder programming, and presented the subject in a way that is
not device specific to ensure maximum applicability to courses in electronics and
control systems. Now in its fourth edition, this best-selling text has been expanded with
increased coverage of industrial systems and PLCs and more consideration has been
given to IEC 1131-3 and all the programming methods in the standard. The new edition
brings the book fully up to date with the current developments in PLCs, describing new
and important applications such as PLC use in communications (e.g. Ethernet – an
extremely popular system), and safety – in particular proprietary emergency stop relays
(now appearing in practically every PLC based system). The coverage of commonly
used PLCs has been increased, including the ever popular Allen Bradley PLCs, making
this book an essential source of information both for professionals wishing to update
their knowledge, as well as students who require a straight forward introduction to this
area of control engineering. Having read this book, readers will be able to: * Identify the
main design characteristics and internal architecture of PLCs * Describe and identify
the characteristics of commonly used input and output devices * Explain the processing
of inputs and outputs of PLCs * Describe communication links involved with control
systems * Develop ladder programs for the logic functions AND, OR, NOT, NAND, NOT
and XOR * Develop functional block, instruction list, structured text and sequential
function chart programs * Develop programs using internal relays, timers, counters,
shift registers, sequencers and data handling * Identify safety issues with PLC systems
* Identify methods used for fault diagnosis, testing and debugging programs Fully
matched to the requirements of BTEC Higher Nationals, students are able to check
their learning and understanding as they work through the text using the Problems
section at the end of each chapter. Complete answers are provided in the back of the
book. * Thoroughly practical introduction to PLC use and application - not device
specific, ensuring relevance to a wide range of courses * New edition expanded with
increased coverage of IEC 1131-3, industrial control scenarios and communications an important aspect of PLC use * Problems included at the end of each chapter, with a
complete set of answers given at the back of the book
Programmable Logic Controllers (PLCs) are small industrial computers with modular
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components designed to automate customized control processes. PLCs are often used
in factories and industrial plants to control motors, pumps, lights, fans, circuit breakers
and other machinery. This basic guide will take you from the very basic concepts, to put
PLC code togrther, all the way up to briefly explore the steps to a successful project! No
previous PLC coding experience is needed to begin exploring this fascinating
technological world!
An indispensable resource for those just starting off in the industrial electronics field,
this practical, clearly written guide combines comprehensive, accessible coverage on
programmable logic controllers with a wealth of industry examples - offering a broadbased foundation that will serve them well on the job. Reflecting the latest programming
manuals for eight major PLC manufacturers, it examines every aspect of controller
usage in an easy-to-understand, jargon-free narrative, beginning with a basic layout,
segueing right into programming techniques, then progressing through fundamental,
intermediate, and advanced functions. Discusses applications for each PLC function,
and integrates a vast array of examples and problems to help readers achieve both an
understanding of PLCs and the experience needed to use them. Now includes
expanded coverage of jump functions, and consider such timely topics as stacking
functions; newer methods of PID programming; human-machine-interfacing (HMI); and
the most recent developments in control languages for PLC's. Ideal for industrial
electronics and electronics maintenance training programs.
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