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Abstract 

IGBT is a very advanced and versatile device when compare with MOSFET family. We have applied IGBT to our project to 
control DC Motor. Usually, the DC Motor can be controlled by SCRs and some other power devices. In such case for achieving 
required voltage and current rating the devices should be connected either series or parallel. Hence to eliminate this drawback, we 
have selected IGBT. Moreover, there are so many age conventional methods for speed control. The most modern method of 
speed control is GSM i.e., through the wireless network we are trying to control the speed of PMDC Motor using IGBTs, which 
will prove fast and accurate when compared with other devices. 

 

1. Introduction 

DC Motors have been widely used in industrial variable speed applications because of their desirable speed 
torque characteristic and simplicity of control. In some applications the open-loop regulation of the drive motor is 
adequate. In others feedback, control is required for better performance. Conventionally, this is achieved by an 
analog servo feedback system in which any change in speed is sensed by a tachometer and compared with a fixed 
reference voltage to generate a correction signal. However, this analog feedback system is not satisfactory in some 
application where excellent speed regulation and fast dynamic response are required. These features can be achieved 
by using a phase-locked loop control system. In the phase-locked loop method, motor speed is converted to a digital 
pulse train, which is synchronized with a reference digital pulse train. In this way, by locking onto a reference 
frequency, precise control of motor speed is achieved. To control the speed of DC motors, we can control the motor 
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terminal voltages. The chopper output voltage is proportional to the chopper switching frequency and its duty cycle, 
so the magnitude of voltages entering the terminal motors can be adjusted, and so the motor speed. 
 

This paper presents an IGBT-chopped dc motor drive in which phase-locked loop principle is applied to 
precisely synchronize the motor speed to a reference frequency. The development of the variable speed DC motor 
drive system controlled by a digital phase-locked loop feedback network. The phase detector and programmable 
counter (phase locked loop system) are implemented using a simple electronic circuit based on FPGA to simplify the 
system design. 
 

The VCO is implemented by combination of switching control circuit, single-phase IGBT chopper, dc 
motor and rotary encoder. 

 
This paper is organized as follows. Described first are the phase-locked loop speed control system, 

followed by the description of the proposed system. An experimental system is accordingly realized to evaluate the 
motor operation under no-load and full-load conditions. Design procedure is illustrated using actual parameter of a 
prototype system with a self-excited dc motor (100-V, 8000-rpm, 1-A) powered from a single-phase chopper IGBT. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig -1: Block Diagram for GSM Based Speed Control  
 
 

2. Method of speed control 
 
The purpose of a motor speed controller is to take a signal representing the required speed, and to drive a motor at 
that speed. Motor speed can be controlled by controlling-  
 

i. Armature voltage (Va) 
ii.  Armature current (Ia) 
iii.  flux/pole, Φ (Flux Control)  
iv. resistance Ra of armature circuit (Rheostatic Control)  
v. applied voltage V (Voltage Control) 

 
The above methods have some demerits i.e.  
 

i. A large amount of power is wasted in the controller resistance. Hence, efficiency is decreased.  
ii.  It needs expensive arrangement for dissipation of heat produced in the controller resistance. 
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iii.  It gives speeds below the normal speed. 
 
Compared to the electric and electromechanical systems of speed control, the electronic methods have  
 

i. higher accuracy 
ii.  greater reliability 
iii.  quick response  
iv. higher efficiency 

 
 

 

3. Principle of Speed Control 

The main principle is control of power by varying the duty cycle. Here the conduction time to the load is controlled. 
 
Let for a time t1, the input voltage appears across the load i.e. ON state. for  t2 time the voltage across the load is  
zero. 
 
The average voltage at output is  given by  

Va =  1/T  ∫ vodt  =  t1/T  
Vs  =  ft1 Vs  = kVs 
 

The average  load current 
Ia = Va/R  = KVs/R 

 
where T is the total time period =t1+t2 

k = t1/T is the duty cycle 
 
The rms value of output voltage is 

V0  =  ( i/T  ∫   V0
2  dt  ) ½  = k Vs 

 
The  output power and is given by 

Pi = 1/T    ∫   v0idt   =  1/T  ∫  v0
2/R   dt   =  kVs2/R 

 
The duty cycle can be varied from 0 to 1 by varying t1, T or f. Therefore, the output voltage V0 can be varied 

from 0 to Vs by controlling k, and the power flow can be controlled. As the time t1 changes the width of pulse is 
varied and this type of control is called pulse width modulation (PWM) control. 

 
 

4. Pulse width Modulation (PWM) Control 
 

• Pulse width modulation (PWM) is a method for binary signals generation, which has 2 signal periods (high and 
low). 

• The width (W) of each pulse varies between 0 and the period (T). 
• The duty cycle (D) of a signal is the ratio of pulse width to period. 
              D=(t1+t2) / T  
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5.  Circuit Description  
 

 
 

Fig -2: Circuit Diagram for GSM Based Speed Control  
 

This project envisages, how the speed of a DC motor is controlled by the implementation of Power 
Electronic Drive- Insulated Gate Bipolor Transistor (IGBT) in its control circuit which is specifically operated 
remotely under the GSM mode.  

 
The circuits are divided into  

• The input signal through Global System in Mobile communication  
• Dual Tone Multiple Frequency DTMF setup 
• Embedded Micro controlled (using AT89C52) 
• Driver circuit (with an Opto coupler, IGBT ) 
• DC motor setup 
• Output- Visual display of the Voltage controlled in the circuit 

 
5.1 The input signal through Global System in Mobile communication [GSM] 
 

Basically, the mobile phone is a radio. It relies on a radio signal in order to transmit and receive voice and 
data information. Previously, the radio device can only receive a signal from a commercial station making it a one 
way communication apparatus. However, by integrating the principles behind Bell’s telephone, the simple radio 
became a communication device which can also serve as a small transmitter thus giving it the capability to become a 
mobile phone.  
 

Mobile phones are small radios imbedded with mini transmitters. This means that  it actually transmits 
radio signals when powered on. This is a very important component because it readily gives up your electronic radio 
location so that calls can be diverted to you or makes them. Actually, when you dial a particular number, the base 
station will automatically identify that number and assign an encrypted code on its transmission. Therefore, when 
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the stations send out transmissions, it will only be transmitted to the shortest possible relays that will connect to the 
exact number you have dialed. The next stage of the signal enters the DTMF Setup. 

 
 
5.2 DTMF 
 

Dual Tone Multi Frequency (DTMF), the system used by touch-tone telephones. The sounds used for touch 
tone dialing are referred to as DTMF (Dual Tone Multiple Frequencies) tones. Each number on a phone keypad (as 
well as the "#" and "*") is represented by a pair of tones. DTMF assigns a specific frequency (consisting of two 
separate tones) to each key so that it can easily be identified by a microprocessor. 
 
Input analog frequency signal converted to Corresponding digital signal 

 

 

 
 

Fig -3: Function of DTMF  
 

When you dial the speed of the DC motor to be made run as by typing the direct numeric values  into a cell 
phone, a tiny microphone in the handset converts the up-and-down sounds of your touch tone into a corresponding 
up-and-down pattern of electrical signals. A microchip inside the phone turns these signals into strings of numbers. 
The numbers are packed up into a radio wave and beamed out from the phone’s antenna (in some countries, the 
antenna is called an aerial). The radio wave races through the air at the speed of light until it reaches the nearest cell 
phone mast (often mounted on a hill or tall building). 
 

The mast receives the signals and passes them on to an exchange building, from where they are routed 
onward. Calls made from a cell phone to another cell phone on the same network travel to their destination by being 
routed to the mast nearest to the destination phone, and finally to that phone itself. Calls made to a cell phone on a 
different network or landlines follow a lengthier path. They have to be routed into the main telephone network 
before they can reach their ultimate destination. With touch-tone mobile phones, pressing a key on the dial pad 
generates the corresponding DTMF tone for that key. The mobile phone system can then "listen" and decode that 
tone to determine which key was pressed, enabling dialing. Each DTMF "tone" is actually two tones - a low-
frequency tone and a high-frequency tone – combined (hence the name "dual tone multi-frequency".)  
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697 Hz 1 2 3 

770 Hz 4 5 6 

852 Hz 7 8 9 

941 Hz * 0 # 

 
Fig -4: DTMF Keypad 

 

5.3 Driver Circuit- Opto Couplers 

An optocoupler---also referred to as an opto-isolator, photocoupler or photoMOS---is a piece of an electric 
circuit that transfers electricity between two other parts without allowing them to make a direct connection. While 
optocouplers offer element isolation similar to a relay component, they are often a better choice for circuit designers, 
as they are smaller and fit asily into the microcircuit systems used in electronics. 

 
 

 

 

 

 

 

 

 

 

 

Fig-5 : Construction of Optocoupler 

 

5.4 GSM 

GSM - Global System for Mobile Communications: originally from Groupe Spécial Mobile) is the most popular 
standard for mobile telephony systems in the world. GSM is used by over 1.5 billion people across more than 212 
countries and territories. Its ubiquity enables international roaming arrangements between mobile network operators, 
providing subscribers the use of their phones in many parts of the world.  

GSM differs from its predecessor technologies in that both signaling and speech channels are digital, and thus 
GSM is considered a second generation (2G) mobile phone system. This also facilitates the wide-spread 
implementation of data communication applications into the system. 

The ubiquity of implementation of the GSM (Global System Market) standard has been an advantage to both 
consumers, who may benefit from the ability to roam and switch carriers without replacing phones, and also to 
network operators, who can choose equipment from many GSM equipment vendors. GSM also pioneered low-cost 
implementation of the short message service (SMS), also called text messaging, which has since been supported on 
other mobile phone standards as well. The standard includes a worldwide emergency telephone number feature. 
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6. Conclusion 

The present project is practical one and high feasibility according to economic point of view, reliability & 
accuracy. Which is used to control the motor without any person, sensor and remote? It is purely wireless; the 
operator can control the motor at anywhere. 

This concept includes programmable micro controller, so that one therefore it can control various motors ranging 
small one to several hp motors. 

 

7. Future Enhancement  

In Our present paper, the concept is just to control the motor speed using GSM Mode by open loop, if we 
implemented as closed loop, we can get several information when the motor operate also it is easy to know about the 
motor status. 
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