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This comprehensive guide unlocks the power of Modbus TCP/IP commu-
nication with Arduino. From the basics of the Modbus protocol right up 
to full implementation in Arduino projects, the book walks you through 
the complete process with lucid explanations and practical examples.

Learn how to set up Modbus TCP/IP communication with Arduino for 
seamless data exchange between devices over a network. Explore  di� erent 
Modbus functions and master reading and writing registers to control 
your devices remotely. Create Modbus client and server applications 
to integrate into your Arduino projects, boosting their connectivity and 
automation level.

With detailed code snippets and illustrations, this guide is perfect for 
beginners and experienced Arduino enthusiasts alike. Whether you‘re 
a hobbyist looking to expand your skills or a professional seeking to 
 implement Modbus TCP/IP communication in your projects, this book 
provides all the knowledge you need to harness the full potential of Modbus 
with Arduino.

Projects covered in the book:

> TCP/IP communication between two Arduino Uno boards
> Modbus TCP/IP communication within the Node-RED environment
> Combining Arduino, Node-RED, and Blynk IoT cloud
> Interfacing Modbus TCP/IP with WinCC SCADA to control sensors
> Using MQTT protocol with Ethernet/ESP8266
> Connecting to ThingSpeak IoT cloud using Ethernet/ESP8266

C
oding M

odbus TC
P/IP for A

rduino  •  D
r. M

ajid Pakdel

Elektor International Media
www.elektor.com

books booksbooks books

SKU20856_COV_Coding with Modbus TCP/IP for Arduino_170x240_v03.indd   Alle pagina'sSKU20856_COV_Coding with Modbus TCP/IP for Arduino_170x240_v03.indd   Alle pagina's 10-04-2024   08:3310-04-2024   08:33



Coding Modbus TCP/IP  
for Arduino

Example projects with Node-RED, MQTT, 
WinCC SCADA, Blynk, and ThingSpeak

●

Dr. Majid Pakdel

Boek Coding Modbus for Arduino-UK 240325.indd   3Boek Coding Modbus for Arduino-UK 240325.indd   3 09-04-2024   14:1509-04-2024   14:15



● 4

● This is an Elektor Publication. Elektor is the media brand of  
Elektor International Media B.V. 
PO Box 11, NL-6114-ZG  Susteren, The Netherlands 
Phone: +31 46 4389444

● All rights reserved. No part of this book may be reproduced in any material form, including photocopying, or 
storing in any medium by electronic means and whether or not transiently or incidentally to some other use of this 
publication, without the written permission of the copyright holder except in accordance with the provisions of the 
Copyright Designs and Patents Act 1988 or under the terms of a licence issued by the Copyright Licencing Agency 
Ltd., 90 Tottenham Court Road, London, England W1P 9HE. Applications for the copyright holder's permission to 
reproduce any part of the publication should be addressed to the publishers.

● Declaration
The authors and publisher have used their best efforts in ensuring the correctness of the information contained 
in this book. They do not assume, or hereby disclaim, any liability to any party for any loss or damage caused by 
errors or omissions in this book, whether such errors or omissions result from negligence, accident or any other 
cause.

● �ISBN 978-3-89576-614-5 	 Print 
ISBN 978-3-89576-615-2	 eBook

● �© Copyright 2024 Elektor International Media 
www.elektor.com 

Prepress Production: D-Vision, Julian van den Berg 
Printers: Ipskamp, Enschede, The Netherlands

 

Elektor is the world's leading source of essential technical information and electronics products for pro engineers, 

electronics designers, and the companies seeking to engage them. Each day, our international team develops and delivers 

high-quality content - via a variety of media channels (including magazines, video, digital media, and social media) in 

several languages - relating to electronics design and DIY electronics. www.elektormagazine.com

Boek Coding Modbus for Arduino-UK 240325.indd   4Boek Coding Modbus for Arduino-UK 240325.indd   4 09-04-2024   14:1509-04-2024   14:15



Contents

● 5

Contents

Preface  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                           7

Chapter 1 • Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                              8

Chapter 2 • Hardware . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                9

Chapter 3 • The Arduino Uno  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         10

Chapter 4 • Ethernet Shield for Arduino Uno . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             12

Chapter 5 • Network Connection Overview  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              13

Chapter 6 • Setting up the Hardware . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   15

Chapter 7 • Arduino Programming Software  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             16

Chapter 8 • Modbus Libraries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         17

Chapter 9 • Modscan32 and Modsim32 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  19

Chapter 10 • The Programming Software Arduino IDE . . . . . . . . . . . . . . . . . . . . . .21

Chapter 11 • Testing Serial Communication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              26

Chapter 12 • �Displaying the Value of a Variable using Serial Communication . . . .    29

Chapter 13 • �Additional Code to Support the TCP Server Operation  . . . . . . . . . . .           32

Chapter 14 • �Adding Code to Implement the Modbus TCP Server  . . . . . . . . . . . . .             36

Chapter 15 • Last Change Before Running the Program . . . . . . . . . . . . . . . . . . . . .                     41

Chapter 16 • �Running the Arduino Modbus TCP Server Program . . . . . . . . . . . . . .              47

Chapter 17 • Adding Code to Read a Holding Register . . . . . . . . . . . . . . . . . . . . . .                      49

Chapter 18 • Adding Code to Read an Input Status . . . . . . . . . . . . . . . . . . . . . . . .                        58

Chapter 19 • Adding Code to Read a Coil  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                63

Chapter 20 • Understanding the Modbus TCP Client Task  . . . . . . . . . . . . . . . . . . .                   71

Chapter 21 • �Configuring Modbus TCP Client Library in the Arduino IDE . . . . . . . .        72

Chapter 22 • �Removing the Modbus TCP Server Code from the Program . . . . . . . .        73

Chapter 23 • �Setup Codes to Support the TCP Client Task . . . . . . . . . . . . . . . . . . .                   79

Chapter 24 • �Writing Codes to Poll a Single Register in Modbus TCP Server . . . . .     82

Chapter 25 • Testing the Modbus TCP Client Program . . . . . . . . . . . . . . . . . . . . . .                      85

Chapter 26 • �Writing Codes to Read the other Modbus Register Types . . . . . . . . .         89

Chapter 27 • Testing the Modbus TCP Client Program . . . . . . . . . . . . . . . . . . . . . .                      92

Chapter 28 • �The TCP/IP communication between two Arduino Uno boards . . . . .     97

Chapter 29 • �Modbus TCP/IP Temperature Control using WinCC SCADA . . . . . . .       100

Contents

Boek Coding Modbus for Arduino-UK 240325.indd   5Boek Coding Modbus for Arduino-UK 240325.indd   5 09-04-2024   14:1509-04-2024   14:15



Coding Modbus TCP/IP for Arduino

● 6

Chapter 30 • Creating SCADA Project with WinCC . . . . . . . . . . . . . . . . . . . . . . . .                        113

Chapter 31 • The Ethernet and Blynk Project . . . . . . . . . . . . . . . . . . . . . . . . . . . .                            129

Chapter 32 • �Temperature/Humidity Sensor, Ethernet and Blynk Project . . . . . .      140

Chapter 33 • �MQTT Protocol with Ethernet/ESP8266 Project . . . . . . . . . . . . . . . .                142

Chapter 34 • �ThingSpeak IoT Cloud with Ethernet/ESP8266 . . . . . . . . . . . . . . . .                156

Chapter 35 • �The Modbus TCP/IP Communication using Node-RED . . . . . . . . . . .           165

Chapter 36 • Arduino, Node-RED and Blynk IoT Project . . . . . . . . . . . . . . . . . . . .                    184

Chapter 37 • �The MQTT DHT22 ESP32 and Node-RED Project  . . . . . . . . . . . . . . .               191

Appendix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                        196

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                       206

Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                           207

Boek Coding Modbus for Arduino-UK 240325.indd   6Boek Coding Modbus for Arduino-UK 240325.indd   6 09-04-2024   14:1509-04-2024   14:15




