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Pulse Width Modulation (PWM) based DC Motor Closed loop Speed Controller
The aim of this project is to control or regulate the speed of the DC motor using microcontroller with PWM technique. DC motor control plays a major role in any robotic project. In many applications, DC motor is required to be rotated with high or low speed limits. For this purpose we use PWM technique.

A PWM circuit works by making a square wave with a variable on-to-off ratio, the average on time may be varied from 0 to 100 percent. In this manner, a variable amount of power is transferred to the load. The main advantage of a PWM circuit over a resistive power controller is the efficiency, at a 50% level, the PWM will use about 50% of full power, almost all of which is transferred to the load, a resistive controller at 50% load power would consume about 71% of full power, 50% of the power goes to the load and the other 21% is wasted heating the series resistor. 
One additional advantage of pulse width modulation is that the pulses reach the full supply voltage and will produce more torque in a motor by being able to overcome the internal motor resistances more easily.
  This project makes use of an on board computer which is programmed with the help of embedded C instructions. This on board computer is capable of communicating with both the input and output modules. The LCD forms the output module which displays the live speed of the DC motor. Depending upon the control buttons, motor speed can be changed. 

The main objectives of the project are:

1. Speed controlling using PWM technique.

2. Speed measurement using contact less sensor.

3. Speed display on LCD display

The project provides exposure to following technologies:
1. PWM technique.

2. DC motor working principle.

3. Interfacing DC motor to Microcontroller.

4. Embedded C programming.

5. PCB designing.

The major building blocks of the project are:

1. Regulated Power Supply.

2. Microcontroller.

3. DC motor with driver.

4. Crystal oscillator.

5. Reset.

6. Control buttons.

7. Contact less speed sensor.

8. LCD with driver.

9. LED indicators.

Software used:

1. PIC-C compiler for Embedded C programming.

2. PIC kit 2 programmer for dumping code into Micro controller.

3.  Express SCH for Circuit design.

4. Proteus for hardware simulation.
Regulated Power Supply:
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Block diagram:
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