
By Informa Markets

Embedded Controls Development with OpenPLC

Sponsored by

DAY 1 : Introduction to OpenPLC
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Webinar Logistics

• Turn on your system sound to hear the streaming presentation.

• If you have technical problems, click “Help” or submit a question 
asking for assistance.

• Participate in ‘Attendee Chat’ by maximizing the chat widget in your 
dock.
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Dr. Don Wilcher
Visit ‘Lecturer Profile’ in your console for more details.
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Course Kit and Materials
ESP32 WROOM32D DEVKITC

Adafruit Parts Pal Kit

Solderless Breadboard x2

L298N Motor Drive Controller 
7 Segment LED Display, 
Common Cathode

Solderless Breadboard 
Power Supply Module with 
9V Battery Clip Power Cable
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• Traditional Programming Methods
a) C-Language
b) C++ Language    

• OpenPLC Overview
a) IEC61131-3 Functional Programming Language Specification
b) Basic BIT Instructions
c) Ladder Logic Basics

• Lab: Hello World Demo

Agenda:
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“Embedded electronics is a subfield of electronics that can unite the 
power of programming with the power of electronics” (Zemmouri et 
al., 2023).

Research Perspective
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• A traditional programming language is a programming language 
that is used to write code in a text-based format.

a) Often, a compiled language – Translated into a machine 
language before being executed.

b) Compiled languages are faster because of the machine 
language translation process.

c) Interpreted language – A programming language that 
allows the source code to be executed line by line.

Traditional Programming Languages
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Question 1

A compiled language is translated into a _______ 
language before being executed.

a) blockly code
b) assembly
c) machine
d) text-based
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• Examples of traditional programming languages are:
a) C
b) C++
c) Python
d) MicroPython

Traditional Programming Languages. . . 
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Here is an example of a Hello World Traditional Program using C-
language.

Traditional Programming Languages. . .
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Compiling and Executing the code using the gcc Compiler.

Traditional Programming Languages. . .
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Here is an example of a Hello World Traditional Program using C++ 
language.

Traditional Programming Languages. . .
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Traditional Programming Languages. . .

Set up for Build Commands
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Traditional Programming Languages. . .

To compile and execute the code

1st.Click to compile code:

2nd.Click to Execute code:
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Question 2

To execute C++ code using Geany, the first step is to 
_______.

a) Build
b) Execute
c) Compile
d) None of the above
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Traditional Programming Languages. . .

Executed Code- Output
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Traditional Programming Languages. . .

Example of Google Colaboratory-
Python Executed Code-Output
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Traditional Programming Languages. . .

Example of a MicroPython 
Executed Code-Output
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• OpenPLC is an open-source Programmable Logic Controller 
(PLC) that is based on easy-to-use software.

• It is the first fully functional standardized open-source PLC in 
software and hardware.

• The OpenPLC project was created in accordance with the IEC 
61131-3 standard. The IEC (International Electrotechnical 
Commission) standard for programming PLCs

a) defines basic software architecture
b) defines programming languages

OpenPLC Overview
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• OpenPLC is a versatile and powerful tool that can be used for 
various industrial automation applications. It is a good choice for 
both hobbyists and professional engineers.

• Besides allowing PLCs to be programmed easily, OpenPLC can 
be used to program an ESP32 microcontroller. (Innovation)

OpenPLC Overview
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Question 3

OpenPLC is a legacy Programmable Logic Controller 
that is based on traditional software.

a) True
b) False
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IEC61131-3 Functional Programming Specification

• IEC 61131-3 is the third part of the IEC 61131 standard for 
programmable logic controllers (PLCs). 

• It defines the basic software architecture and programming 
languages for PLCs. 

• The standard specifies two textual and three graphical programming 
languages:

a) Instruction List (IL)
b) Structured Text (ST)
c) Ladder Diagram (LD)
d) Function Block Diagram (FBD)
e) Sequential Function Charts (SFC)
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IEC61131-3 Functional Programming Specification. . .

• Instruction List (IL) - A low-level, assembly-like language that is easy 
to learn but can be difficult to read and maintain.

• Structured Text (ST) - A high-level, Pascal-like language that is more 
readable and maintainable than IL.

• Ladder Diagram (LD) - A graphical language that is based on 
electrical ladder diagrams.

• Function Block Diagram (FBD) - A graphical language that is based on 
function blocks.

• Sequential Function Charts (SFC) - A graphical language that is based 
on state machines. SFC is used to represent complex control 
sequences.
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IEC61131-3 Functional Programming Specification. . .

An Example of an IL: Use Case, A Traffic Light
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IEC61131-3 Functional Programming Specification. . .

An Example of SFC: Use Case, A Traffic Light
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IEC61131-3 Functional Programming Specification. . .

An Example of ST: Hello World 
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IEC61131-3 Functional Programming Specification. . .

An Example of ST: Hello World 

With Tags and I/O Addresses
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Basic BIT Instructions

What are BIT Instructions?
• BIT instructions in a PLC (Programmable Logic Controller) are used 

to manipulate individual bits or groups of bits within memory 
locations or registers.

• These instructions are essential for controlling and monitoring:
a) discrete input and output devices.
b) performing logical operations.
c) and implementing complex control sequences.
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Basic BIT Instructions. . .

What are BIT Instructions?
• Examine If Set (XIC): This instruction examines the state of a specified 

bit. If the bit is set to 1, the instruction evaluates to true, otherwise, it 
evaluates to false.

• Examine If Reset (XIO): This instruction examines the state of a 
specified bit. If the bit is reset to 0, the instruction evaluates to true, 
otherwise, it evaluates to false.

• Output Energize (OTE): It controls the state of an output device, such 
as a relay, solenoid, or motor, by setting or resetting a corresponding 
bit in the PLC's memory.
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Basic BIT Instructions. . .

What are BIT Instructions?

https://seeithow.com/2019/0
7/08/ladder-logic-bit-
instructions/

Image courtesy of 
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Question 4

Which BIT instruction examines the state of a 
specified bit?

a) Examine If Set
b) Examine If Reset
c) Output Energize
d) None of the above
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Ladder Logic Basics

• A ladder diagram (LD) is a graphical representation of a program for 
a programmable logic controller (PLC).

• LD is based on the following elements.
a) Electrical ladder diagrams (ELD).
b) An ELD is used to design relay circuits.

• LDs are easy to understand and use.
• Popular language choice for programming PLCs.
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Ladder Logic Basics

Anatomy of a Ladder Diagram
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Lab: Hello World Demo
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Lab: Hello World Demo. . .

Lab Objectives:
• Participants will learn to wire the ESP32 microcontroller Hello World 

demo circuit.
• Participants will learn to install OpenPLC Editor.
• Participants will learn to program the ESP32 microcontroller
• Participants will learn how to run the Hello World Demo
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Lab: Hello World Demo. . .

Concept System Block Diagram



Sponsored By

37

Lab: Hello World Demo. . .

Electrical Wiring 
Diagram:
Solderless 
Breadboard view
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Lab: Hello World Demo. . .

Electronic Circuit 
Schematic 
Diagram
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Lab: Hello World Demo. . .

Solderless 
Breadboard Build
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Lab: Hello World Demo. . .

Download 
OpenPLC from 

here

https://autonomylogic.com/Source:
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Lab: Hello World Demo. . .

Create a Main 
Projects Folder

Name of Project Folder
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Lab: Hello World Demo. . .

Click the  OpenPLC Icon, the Editor will appear on the screen.

LD demo program 
can be found in the 
Github
Embedded_Controls_
Development_Code
folder here:

https://github.com/DWilch
er/HCI_Electronics

Hello World LD demo program
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Lab: Hello World Demo. . .
Click the  Arduino Icon, the Upload to 
Arduino Board window will appear.

Click on the Arduino Icon

Establishing 
Communication with 
the ESP32 DevKIt board
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Lab: Hello World Demo. . .

Establishing Communication with the ESP32 DevKIt board

Select COM port

Click here to 
upload 
Hello_World LD 
to ESP32 DevKIt
Board
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Lab: Hello World Demo. . .

Running Hello World Demo on Solderless Breadboard

Click on the link to watch 
the  Hello World Demo

https://youtu.be/QgXomLAnhs8
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Question 5

When the Arduino Icon is clicked with a mouse,____ 
will appear on the monitor.

a) The Arduino Window
b) The Arduino IDE
c) The Arduino Board
d) None of the above
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Thank you for attending
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Please consider the resources below:

Zemmouri, A., Barodt, A., Dahou, H., Alarequi, M., Eigouri, R., Htou, L., & Benbrahim, M. 
(2023). A microsystem design for controlling a dc motor by pulse width modulation using 
microblaze soft-core. International Journal of Electrical and Computer Engineering, 
13(2), 1337-1448. 
https://www.researchgate.net/publication/365994306_A_microsystem_design_for_control
ling_a_DC_motor_by_pulse_width_modulation_using_MicroBlaze_soft-core

OpenPLC.(2023). Openplc overview. https://autonomylogic.com/docs/openplc-overview/
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