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A Guest lecture/ Online Webinar on "Stepper Motor" for S.E. students of E&TC, was conducted on 

27th November 2021, by our Department. It was conducted by Mr.Darshan Mandhane Lead Cloud 

Apllication Engineer Coupa Software India Private Ltd. 

He discussed Types, construction, working principle, different modes of operation, control circuit, 

applications of stepper motor. There were 130 participants from Faculty, students of Second Year 

(E&TC) A,B and C division.This session was beneficial for the Students as they could understand the 

concept of Stepper Motor. 

ONLINE WEBINAR LINK: 

https://dpu-edu-in.zoom.us/i/920993 1 35102pwd=SIByRXRwUkpXQ0NhN Wx2ROIYeGwsUTO9 

Points Covered: Stepper Motor Basics 

A stepper motor is an electric motor whose main feature is that its shaft rotates by performing steps, that 

is, by moving by a fixed amount of degrees. This feature is obtained thanks to the internal structure of the 

motor, and allows to know the exact angular position of the shaft by simply counting how may steps have 

been performed, with no need for a sensor. This feature also makes it fit for a wide range of applications. 

Stepper Motor Working Principles 

As all with electric motors, stepper motors have a stationary part (the stator) and a moving part (the 

rotor). On the stator, there are teeth on which coils are wired, while the rotor is either a permanent 

magnet or a variable reluctance iron core. We will dive deeper into the difierent rotor structures 

later. Figure 1 shows a drawing representing the section of the motor is shown, where the rotor is a 

variable-reluctance iron core. 
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Figure 1: Cross-Section of a Stepper Motor 

The basic working principle of the stepper motor is the following: By energizing one or more of the stator 

phases, a magnetic field is generated by the current flowing in the coil and the rotor aligns with this field. 

By supplying different phases in sequence, the rotor can be rotated by a specific amount to reach the 

desired final position. Figure 2 shows a representation of the working principle. At the beginning, coil A 

is energized and the rotor is aligned with the magnetic field it produces. When coil B is energized, the 

rotor rotates clockwise by 60° to align with the new magnetic field. The same happens when coil C is 

energized. In the pictures, the colors of the stator teeth indicate the direction of the magnetic field 

generated by the stator winding. 
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Figure 2: Stepper Motor Steps 



Stepper Motor Types and Construction 

The performance of a stepper motor- both in terms of resolution (or step size), speed, and torque-is 

influenced by construction details, which at the same time may also affect how the motor can be 

controlled. As a matter of fact, not all stepper motors have the same internal structure (or construction), as 

there are different rotor and stator configurations. 

Rotor 

For a stepper motor, there are basically three types of rotors: 

Permanent magnet rotor: The rotor is a permanent magnet that aligns with the magnetic field 

generated by the stator circuit. This solution guarantees a good torque and also a detent torque. This 

means the motor will resist, even if not very strongly, to a change of position regardless of whether a 

coil is energized. The drawbacks of this solution is that it has a lower speed and a lower resolution 

compared to the other types. Figure 3 shows a representation of a section of a permanent magnet 

stepper motor. 
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Figure 3: Permanent Magnet Stepper Motor 



Variable reluctance rotor: The rotor is made of an iron core, and has a specific shape that allows it 

to align with the magnetic field (see Figure 1 and Figure 2). With this solution it is easier to reach a 

higher speed and resolution, but the torque it develops is often lower and it has no detent torque. 

Hybrid rotor: This kind of rotor has a specific construction, and is a hybrid between permanent 

magnet and variable reluctance versions. The rotor has two caps with alternating teeth, and is 

magnetized axially. This configuration allows the motor to have the advantages of both the 

permanent magnet and variable reluctance versions, specifically high resolution, speed, and torque. 

This higher performance requires a more complex construction, and therefore a higher cost. Figure 

3 shows a simplified example of the structure of this motor. When coil A is energized, a tooth of the 

N-magnetized cap aligns with the S-magnetized tooth of the stator. At the same time, due to the rotor 

structure, the S-magnetized tooth aligns with the N-magnetized tooth of the stator. Real motors have 

a more complex structure, with a higher number of teeth than the one shown in the picture, though 

the working principle of the stepper motor is the same. The high number of teeth allows the motor to 

achieve a small step size, down to 0.9°. 
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Figure 4: Hybrid Stepper Motor 

Stator 
The stator is the part of the motor responsible for creating the magnetic field with which the rotor is going 

to align. The main characteristics of the stator circuit include its number of phases and pole pairs, as well 

as the wire configuration. The number of phases is the number of independent coils, while the number of 

pole pairs indicates how main pairs of teeth are occupied by each phase. Two-phase stepper motors are 



the most commonly uscd, while three-phase and five-phase motors are less common (see Figure 

5 and Figure 6). 
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Figure 5: Two-Phase Stator Winding (Left), Three-Phase Stator Winding (Right) 
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Figure 6: Two-Phase, Single-Pole Pair Stator (Left) and Two-Phase, Dipole Pair Stator (Right). The 
Letters Show the Magnetic Field Generated when Positive Voltage is Applied between A+ and A-. 

PHOTOS: Some of the photos are given here. 
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DPU DR. D.Y. PATIL INSTITUTE OF TECHNOLOGY 
PIMPRI, PUNE-411 018,TEL: 27421095/96, EXT-719, PAX: (029) 2742295% 

Department of Electronics and Telecommunication Engineering 

Ref. No. DIT/E&TC/ )%3& - O3 Date: 20/11/2021 

To, 

Mr. Darshan Mandhane, 

Lead Cloud Application Engineer, 

Coupa Software India Private Ltd., Pune. 

Subject: Invitation for Webinar 

Respected Sir, 

In the department of E&TC Engineering of D.I.T, Pimpri, Pune, we are organizinga webinar 

on "Stepper Motor". It gives me immense pleasure to invite you to conduct a lecture for 

Second Year students on 27/11/2021. 

We would be thankful if you accept our invitation and enlighten our students ith your 

knowledge and expertise. I am sure that this lecture will be immensely beneficial for students. 

Please communicate your acceptance and permission to the subject teacher. 

Thanking you, 

With warm regards, 

Dr. Bhavna Ambudkar 

H.O.D.(E&TC) 



Dr. D. Y. Patil Institute of Technology, Pimpri, Pune- 18 

Department of Electronics and Telecommunication 

Engineering 

Date: 20/11/2021 

NOTICE 
All S.E. students are hereby informed that Webinar on "Stepper Motor" by Mr. Darshan Mandhane, Lead Cloud Application Engineer, Coupa Software India Private Ltd., Puneeis 
organized by the Department of Electronics and Telecommunication Engineering, DIT, Pimpri, Pune, on Saturday-27/11/2021 at 11:00 AM. 

Zoom Meeting Link 

Topic: Stepper Motor by Darshan Mandhane 
Time: November 27, 2021 11:00 AM Mumbai, Kolkata, New Delhi 

Join Zoom Meeting 

https://dpu-edu 
in.zoom.us/i/99099313510?pwd=$1ByRXRwUkpXQ0NhNWx2R01YeGw5UTO9 
Meeting ID: 998 3133 8108 
Passcode: 525713 
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DPU DR. D.Y. PATIL INSTITUTE OF TECHNOLOGY 
PIMPRI, PUNE-411 018. TEL: 27421095/96, EXT-719, FAX: (020) 27422858 

Department of Electronics and Telecommunication Engineering 

Date: 27/11/2021 

To, 
Mr. Darshan Mandhane, 

Lead Cloud Application Engineer, 
Coupa Software India Private Ltd., Pune 

Subject: Thanks for giving Webinar 

Respected Sir, 

It gives me immense pleasure in giving you thanks for delivering a Webinar to S.E. (E &TC) 
students on the topic "Stepper Motor 
Sir, your valuable lecture has given better exposure to our students in this subject. We hope for 

similar co-operation and synergy in the future. We are sure that with your active co-operation 
we will be able to motivate and inspire our students. 

Thanking you, 

With warnm regards, 

Dr. Bhavna Ambudkar 

H.O.D.(E&TC) 


