
104 AT89C51-Based DC Motor Controller

Switches S5 and S6 are used 
to set the speed of the motor, 
either in increasing order or 
decreasing order, in continuous 
mode only. 

Switches S7 and S8 are used 
to set the time either in increas-
ing order or decreasing order. 

Software
The program is written in ‘C’ 
language and compiled using 
Keil µVision3 compiler. It is 
well commented and easy to 
understand. The program has 
three major sections: initialisa-
tion and key press, display and 
motor control.

Initialisation and key press. 
It consists of the main function 
that initialises timers, ports, 
LCD module and LED indi-
cation and then waits for key 
press. When any key is pressed, 
the program calls that particular 
function.

In the main function, first 
the ports are initialised as in-

put/output, then the LCD is initialised and cleared. At power-on reset or manual reset, message “DC motor 
controller” is displayed on the LCD and LED1 through LED4 turn off. When start switch S1 is pressed, mes-
sage “Motor Start” is displayed for a second, and then the mode and current speed are displayed. Run LED and 
clockwise-direction LED are ‘on.’ Now the program waits for key press. When any key is pressed, the program 
jumps to one of the functions (start, direction, mode, etc). 

Display. It uses the following functions:
1. ‘writecmd’ function sends command byte to the LCD. It takes one argument byte and sends it to P0.
2. ‘writedata’ function sends data byte to be displayed on the LCD. It also takes one argument byte and sends 

it to P0. 
3. ‘writestr’ function writes the whole string (message) on the LCD. It takes pointer as an argument that points 

address of the first character of the string, then through the pointer it sends all the characters one by one to P0.
4. ‘busy’ function checks the status of the busy flag of the LCD. If the flag is set, the LCD is not ready and the 

program remains within the loop. When the flag is reset, the LCD is ready and the program comes out of the loop.
Motor control. It uses the following functions:
1. ‘start’ function starts motor rotation in one of the modes (continuous, reversible or jogging). The mode is 

selected by mode-selection flag ‘m.’ As explained earlier, in continuous mode the motor keeps rotating with the 
set speed. In reversible mode, the motor changes direction automatically after the set time. In jogging mode, the 
motor rotates for the set time, stops for a few seconds and then rotates.

2. ‘stop’ function stops rotating the motor and displays the message on the LCD module. This is indicated by 
glowing of the stop LED.

3. ‘direction’ function increments the counter by ‘1’ every time and checks whether the count is even or odd. If 
the count is even, it selects clock-wise direction, and if the count is odd, it selects anticlockwise direction. This is 

Fig. 4: A single-side, actual-size PCB layout for the microcontroller-based DC motor controller 




