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IMPROVED WIDE-PULSE WIDTH CONTROL SYSTEM 

FOR DC MOTOR  
 

Biliuk Ivan 
Admiral Makarov National University of Shipbuilding, 

Ukraine 

 

Savchenko Oleg 
Admiral Makarov National University of Shipbuilding 

Ukraine 

 

Shareyko Dmitro 
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Ukraine 

 

Havrylov Serhii 
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Ukraine 

 

Fomenko Andrii 
Admiral Makarov National University of Shipbuilding 

Ukraine 

 

Pulse width controllers are often used in industrial robots, CNC machines and other 

technical devices of electromechanical control systems for DC motors. 

The task of this work is to create a pulse-width control system for a DC motor, in 

which a wider range of motors with higher power and galvanic isolation of the power 

unit can be connected [1]. 

To solve this problem, the Attiny2313 microcontroller was used in the pulse-width 

control system [2]. A diode bridge and linear voltage regulators L7812 and L7805 were 

installed at the power input to power the microcontroller and field-effect transistor 

control microcircuits. A DC-DC converter and an optocoupler were added for galvanic 

isolation of the power section from the control system. To control powerful field-effect 

and IGBT transistors, IR2121 drivers are installed. A quartz resonator has also been 

added, which provides more stable operation of the microcontroller. 

The pulse-width control system consists of a schematic diagram in Fig. 1, on which 

there are an external power connector - 1, a diode bridge - 2, linear voltage stabilizers 

L7812 and L7805 - 3, an Attiny 2313 microcontroller - 4, a 16x2 HD44780 character 

display - 5, a relay switching modes of operation of IR2121 microcircuits - 6, field-
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effect transistors - 7, transistor control microcircuits - 8, transistor optocoupler - 9, DC-

DC converter - 10, control buttons - 11. 

 

 

Figure 1 - Schematic diagram of the pulse-width regulator 

During operation of the pulse-width control system, power is provided from a 

single power source, the modularity of the design makes it easy to replace the element 

that has failed and reprogram the microcontroller. So, the proposed scheme 

corresponds to the task at hand. 

References: 

1. Pat. 133503. Ukrayina. Udoskonalena sistema shirotno-i`mpul`snogo 

regulyuvannya dvigunom posti`jnogo strumu / O. V. Savchenko, D.O. Zhuk, O.K. 

Zhuk, D.V.Krivoruchko (Ukrayina). – Zayavl. 02.11.2018 ; opubl. 10.04.2019, Byul. 

№7. 

2. Datasheet, ATtiny2313/ 8-bit Microcontroller with 2K Bytes In-System 

Programmable Flash, and shutdown, / International Rectifier: Rev. 2543M–AVR–

10/16. 

 

  

  



INNOVATIVE TECHNOLOGIES IN SCIENCE AND PRACTICE 

 482 

The authors of the VI International Scientific and Practical Conference «Innovative technologies 

in science and practice» were representatives of the following educational institutions: 

 

Kazakh National Agrarian Research University; Institute of Plant biology and Biotechnology; 

Donetsk State Agricultural Research Station; National University of Life and Environmental Sciences 

of Ukraine; Dnipro State Agrarian and Economic University; Odessa State Agrarian University; Lviv 

National Agrarian University; Kharkiv National University of Urban Economy; Berdyansk State 

Pedagogical University; Dragomanov National Pedagogical University; Chuiko Institute of Surface 

Chemistry of NAS of Ukraine; Frantsevich Institute for Problems of Materials; Abai Kazakh National 

Pedagogical University; Secondary school named after Nurtas Ondasynov; State Institute of 

Economics, Finance, Law and Technology; Mariupol Vocational College of PDTU; L'viv State 

University of Internal Affairs; Kherson State Agrarian University; Tavria State Agrotechnological 

University; Lviv National Academy of Arts; Poltava Institute of Business; National University 

"Odessa Law Academy"; Kharkiv National University of Radio Electronics; Interregional Academy 

of Personnel Management; Khmelnytsky Cooperative Trade And Economic Institute; Moscow State 

University of Food Production; State Institute of Hereditary Pathology; Lviv Medical Academy 

named after Andrei Krupinsky; Bukovinian State Medical University; Institute of Traumatology and 

Orthopaedics; Bogomolets National Medical University; National University of Pharmacy; Siberian 

State Medical University; Shupyk National Medical Academy of Postgraduate Education; Kharkiv 

National Medical University; Ivano-Frankivsk National Medical University; Danylo Halytsky Lviv 

National Medical University; Scientific Center for Preventive Toxicology, Food and Chemical Safety 

named after Academician L.I. Medvedya; Kyiv Medical University; First Pavlov State Medical 

University of St. Petersburg; Sumy State University; Zaporizhzhia State Medical University; Institute 

of Special Pedagogy and Psychology named after Mykola Yarmachenko; V. N. Karazin Kharkiv 

National University; Kyiv Regional In-ServiceмTeacher Training Institute; Borys Hrinchenko Kyiv 

University; Moscow City Pedagogical University; Russian University of Economics. G.V. Plekhanov; 

Chernivtsi Polytechnic College; Kherson State University; Kharkiv International Medical University; 

L. N. Gumilyov Eurasian National University; Karagandy State University; Zaporizhzhya National 

University; H.S. Skovoroda Kharkiv National Pedagogical University; Drohobych State Pedagogical 

University; Dnieper Academy of Continuing Education; Central Ukrainian State Pedagogical 

University; Southern Ukrainian National Pedagogical University K. D. Ushinsky; Beit Khan 

International Humanitarian and Pedagogical Institute; Taras Shevchenko National University of Kyiv; 

Kazakh National Agrarian University; Al-Farabi Kazakh National University; Kyiv Gymnasium of 

Oriental Languages №1; Zhytomyr State University of Ivan Franko; Moscow State University of 

Civil Engineering; Agricultural University of Tirana; Odessa Lyceum "Fountain"; Dnipro University 

of Technology; Pavlodar Government Teachers' Training Institute; Izmail State Humanitarian 

University; Turan Astana University; Vinnytsya Regional Institute of Postgraduate Education; 

National Technical University «Kharkiv Polytechnic Institute»; State Biotechnological University; 

Admiral Makarov National University of Shipbuilding; Kharkiv National University of Radio 

Electronics; National university "Yuri Kondratyuk Poltava polytechnic"; Frantsevich Institute for 

Problems of Materials Science; Chuiko Institute of Surface Chemistry; Odesa National Maritime 

University; Almaty Technological University; Korkyt Ata Kyzylorda University for Humanities; 

Karaganda State Technical University; Prydniprovska State Academy of Civil Engineering and 

Architecture; Kupyansk Motor Transport Professional College; Poltava State Agrarian Academy; 

Institute of Armament and Military Equipment of the Armed Forces of Ukraine; National University 

«Yuri Kondratyuk Poltava Polytechnic»; Kyiv Electromechanical College; Vasyl Stefanyk 

Precarpathian National University. 

 



 

 

INNOVATIVE TECHNOLOGIES IN SCIENCE AND PRACTICE 

 

Scientific publications  

 

Materials of the VI International Science Conference «Innovative technologies in 

science and practice», Haifa, Israel. 483 p.  

(October 26 – 29, 2021) 

UDC 01.1 

 ISBN – 978-1-68564-532-8 

DOI – 10.46299/ISG.2021.II.VI 

 

Text Copyright © 2021 by the International Science Group (isg-konf.com). 

Illustrations © 2021 by the International Science Group. 

Cover design: International Science Group (isg-konf.com)© 

Cover art: International Science Group (isg-konf.com)© 

 

All rights reserved.  Printed in the United States of America.  

No part of this publication may be reproduced, distributed, or transmitted, in any form 

or by any means, or stored in a data base or retrieval system, without the prior written 

permission of the publisher.  

 

The content and reliability of the articles are the responsibility of the authors. When 

using and borrowing materials reference to the publication is required. Collection of 

scientific articles published is the scientific and practical publication, which contains 

scientific articles of students, graduate students, Candidates and Doctors of Sciences, 

research workers and practitioners from Europe, Ukraine, Russia and from neighboring 

countries and beyond. The articles contain the study, reflecting the processes and 

changes in the structure of modern science. The collection of scientific articles is for 

students, postgraduate students, doctoral candidates, teachers, researchers, 

practitioners and people interested in the trends of modern science development.  

 

The recommended citation for this publication is: Suleimanova G.,   Sapakhova Z.,   

Kalibayev B.,   Irkitbay A., Panurova A. The importance of the legume crops in the 

creation of disease-resistant varieties // Innovative technologies in science and practice. 

Abstracts of VI International Scientific and Practical Conference. Haifa, Israel. 2021. 

Pp. 15-17.  

  

URL: https://isg-konf.com.  

 

https://isg-konf.com/

