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also indicated on direction CLK and 
ACLK LEDs.

4. ‘mode’ function changes 
modes in cyclic manner. It increases 
mode-selection flag ‘m’ every time. 
If m=0 it selects continuous mode, 
if m=1 it selects reversible mode and 
if m=2 it selects jogging mode. If 
m=3 it is reset to ‘0’ again and selects 
continuous mode and likewise.

5. ‘incspeed’ function increases 
the width of the pulse by 100 µs. The 
generated PWM is of 500 Hz. That 
means total time is 2 ms=2000 µs. 
The width of the pulse is varied from 
500 µs to 1500 µs in steps of 100 µs. 
To display the speed, the variable is 
first converted into speed factor ‘1’ to 
‘9’ and then into ASCII.

6. ‘decspeed’ function is the same 
as ‘incspeed’ but here the width of 
the pulse is decreased by 100 µs.

7. ‘inctime’ function increases the 
reversible time of the motor by one 
second. It increases the variable in 
multiples of 20. To display it on the 
LCD module, it is first divided by 
20  and then converted into ASCII. 

8. ‘dectime’ function is the same as ‘inctime’ but  it decreases reversible time by one second.
Delay. It uses the following functions:
1. ‘keydly’ function generates a fix delay of around 50 ms for key debouncing.
2. ‘delay’ function generates a variable delay by timer 0. The basic delay is of 100 µs. It is rotated in loop from 

five to 15 times to generate minimum 500µs and maximum 1500µs delay.
3. ‘time’ function again generates a variable delay by timer 1. The basic delay is of 50 ms. It is rotated in mul-

tiples of 20 from 20 to 180 to generate minimum 1-second and maximum 9-second delay.
EFY note. The source code and other relevant files of this article are included in the CD. 

Fig. 5: Component layout for the PCB 

#include<reg51.h>
#include <string.h>
sbit rs = P3^1;   // rs pin of LCD
sbit en = P3^0;   // en pin of LCD
sbit rw = P3^2;   // rw pin of LCD
sbit b = P0^7;   // busy flag 
sbit led1=P2^0;   // run indicator
sbit led2=P2^1;  // stop indicator
sbit led3=P2^2;  // clockwise direction 
indicator
sbit led4=P2^3;  // anticlockwise direc-
tion indicator
sbit PWM=P2^4;   // PWM output
sbit RL1=P2^5;   // relay 1 pin
sbit RL2=P2^6;   // relay 2 pin

unsigned int x=10;   // ontime 

unsigned int y=10;   // offtime
unsigned int m=0;   // mode
unsigned int d=0;   // direction
unsigned int t=100;  // time
unsigned int r=0;   // run flag
void start(void);  // function initilization
void mode(void);
void direction(void);
void incspeed(void);
void decspeed(void);
void inctime(void);
void dectime(void);
void time(unsigned int);
void delay(unsigned int);
void keydly(void);
void busy(void);
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