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The Microcontroller. Motor control circuit and the LCD display PCB

Figure 25: The Microcontroller, Motor control circuit and the LCD display

Here the figure shows the PCB construction of the Microcontroller and the Motor control
circuit. It also has the LCD circuit. The schematic of the above PCB was discussed and

elaborated before.
This PC board the dimension of 4”x8” (inches).

In this board we inserted a component ZIF [11] (zero insertion force). The component is
used to place the micro controller on it. This makes the removal and placement of the micro
controller in the circuit very convenient. We may need to remove the micro controller several

times to load the code in it.

Department of Electrical and Electronic Engineering, East West University 31



|

Undergraduate Thesis

The full overview of the PCBs we constructed
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Figure 26: The full overview of the circuit we constructed

Here we are presenting the full system that was developed in our project work. Here we
are seeing the arrangement of the transducer circuit, the amplifier and the rectifier circuit, micro
controller, motor control circuit, motor and finally the LCD. The cables show here works for

necessary power supplies and data interfacing.
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4. Data Analysis And Solution

This is the part where the operation starts right after the reception of signal at the receiver
end. Micro controller uses the input to perform necessary processing according to the code

provided in it[12]. We achieved the distance between the terrain and the Radar system.
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Figure 27: Display of Result on the LCD
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5. Implementation

e Use in traffic: Helps to maintain safe distance between vehicles, it can be used to prevent

collusion between vehicles in roads and highwaysError! Reference source not found.

[TIETH2].

e Use in river route: We all know that in every year in our country lots of people die as a result

in the collusion between water vessels. And these water vessels also move at night so there
always been a threat of accident. So to prevent these unwanted accidents they can use it in

their board and maintain safe distance from other vessels [13].

e Measuring depth of water levels: This device can be used to measure the depth of sea or pool

or watercourse [14]. As it transmits the wave it travels through the water level and hits the
bottom of the water level and reflects back to the receiver end. So in between the total time is
multiplied by the sound velocity which gives us the depth of the water level. But as our

device is not that much strong to do this work due to its sensitivity.

e Detecting flaws and cracks in metal: I can also be used to detect if there is any cracks in

metal. Like we send a wave and it reflects back and if we know the reflection co-efficient of
the pure metal and if we compare that with out experimental metal and if we find any

difference in their values then we can say that the experimental metal is impure [1].

e The military uses: Submarine & plane detection, in firearms, detection of object in dark. For
the military purpose it can be very valuable device cause at night this device can be used to

detect object [13][1].

o [t can help the deaf “hear’: In experimental it’s showed that this device can be helpful for the

deaf people to hear by detecting signals they cannot pick up [15].

e Use in measure the purity of liquid: As we described above about the detection of the pure

metal it’s also possible to measure the purity of liquid. As in our country we often hear or
even see that in petrol pump or in oil containers people mix the original liquid with the

impure liquid. So to prevent this illegal activity this device might be pretty handy and useful.
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6. Conclusion

We tried to make this project work as an implementation of our theoretical knowledge.
We used several course contents in this project. We needed to read a lot of thesis and project
papers on Radar technology and antenna development [16]. We also used our practical

knowledge that we gathered through different laboratory performance and circuit operation.

From the very beginning of our projects work we have been met various types of
problems. The major problem that we faced was the unavailability of the components that we
needed. Finding the transducers [5] was one of the barriers here. Even we used to contact our
overseas friends to collect this component. But fortunately we were able to collect all the

components that we needed.

We had to travel and search through our local markets for different purposes related to
this project too. We had to spend almost Taka 4000 (Four thousands) for the collection of all

necessary components.

Finally, we found our project fruitful and meaningful by its successful completion. We
hope this work will encourage our department to pay more attention to the development of
various necessary and new hardware developments. It will certainly uplift and will add prestige
for our department by which the department will acquire more attention and will go through a

prosperous way.
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7. Future Work

e Short range: In the future the range of the device can be improved. Our device can cover only
6-7 inch. It is very short in term of distance because in practical life it can not be useful with
this short of range. So this is a vital point that the range should be improved so that the

device can work properly and give the accurate distance.

e Error in Output Data: As we spoke above that our device works within the range of 6-7
inches therefore it can’t give us the correct output data. Because as the wave travels so short
distance and micro controller have to calculate the distance within the period before the next
wave is transmitted so the micro controller gets very small time to calculate. As a result, the

micro controller can’t give us the accurate output data.

e Objects Sensitivity: This device can only detect fixed object. So this in future this device can

be developed further to detect the moving object [17].

e Device Sensitivity: The devices we used in our experiment have low sensitivity. For that
reason we were not been able to get the accurate result. So for this experiment devices played

vital role for accurate result.

e More Accurate Output Data: If we can improve the range of the device then we will be able

to get more accurate output data.

e Detection of Position: We here used this device to detect a fixed object, but it can also be
developing further to detect an object and detect its position. If this is done then we will be
able to sense an object doesn’t matter if it’s fixed or moveable but also its position and we

can find that object very easily [3][1].

e Speed Detection: If the technology of its device can be upgraded further and modified
enough then it will very valuable device for the Law enforcement forces. Because it can be
used as a speed detection device [14][15]. So it will help for the police or other forces to

catch the criminals who break the speed limits on the roads and highways.
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Appendix

The code that was used to operate the transducers through motor and to achieve the output at the
LCD display is as follow:

#include <rtx51tny.h> /* RTX-51 tiny functions & defines*/
#include <REG52.h>

#include <intrins.h>

#include<stdio.h>

#include<string.h>

intij,n,speed,dis,time;
float distance;

char k;
#define LCD_PORT P2

#define INST_REG 0 /I LCD instruction register

#define DATA_REG 1 /' LCD data register

#define LINE1_ADDR 0x00 // Start of line 1 in the DD-Ram
#define LINE2_ADDR 0x40 // Start of line 2 in the DD-Ram
#define CLEAR_DISPLAY 0x01 // LCD display clear command

[ 2 5 = " sk e e e e e e ok ek e ok
*

Global Variable Declarations

*

g
shit E =LCD_PORT"6; /I LCD 1/O enable pin 6
sbit RS =LCD_PORT"4; /I LCD 1/O register select pin 4
sbit RW =LCD_PORT"5; /I LCD I/O R\ select  pin 5
sbit SPKR = LCD_PORT"7, /I Speaker output

sbit sout= P0"7://32
sbit sres= P076://33

/**

* Hardware crystal frequency in Hz.

* Adjust \b DELAY_XTAL to match hardware.
*\hideinitializer

&k

#define DELAY_XTAL 12000000

/I Delay routine timing parameters

#define DELAY_CPU_CLOCK DELAY_XTAL /12  // 8051 clock rate (X1 mode)
#define DELAY_CONST  9.114584e-5 /I Delay routine constant

#define DELAY_MULTPLR  (unsigned char)(DELAY_CONST * DELAY_CPU_CLOCK)

Public Function Prototypes

* Millisecond software delay function.

* Implements a software timing loop based delay with millisecond precision.
* See 'Usage' for notes regarding upper bounds on the delay period that may
* be generated.
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I
I

1
I
1
1l
/1
/1

*\param count The number of milliseconds to delay as an \b unsigned \b int.
*\return -

*
void delay_ms(volatile unsigned int count)
{
for(count *= DELAY_MULTPLR; count > 0; count--) continue;
return;
}
void delay_sec(volatile unsigned int count){
long intik;
for(i=0;i<count;i++){
for(k=0;k<50000;k++){
_nop_();
}
}
}

Macro Definitions

ttt**tti*tt***t***t*ﬁttiiti*t********************************************/

/tk

* Sets lcd cursor position.

*\param address The address to move cursor to as an \b unsigned \b char.
*\return -

*\hideinitializer

*

#define LCD_SET_ADDR(address) (lcd_wr_reg(INST_REG, (address) | 0x80))

/'k*

* Gets Icd cursor position.

*\param -

*\return The address of the cursor as an \b unsigned \b char.
*\hideinitializer

4

#define LCD_GET_ADDR() (lcd_rd_reg(INST_REG) & 0x7f)

/****************************************************t**********tt*it
#:
*

Public Function Prototypes

*

el e

Il extern char putchar(char c);  // defined in stdio.h

/**

* Led module initialisation function.

* Initialises hardware and the HD44780 LCD display controller for 4 bit
* operation.

*\param -

*\return -

=

extern void lcd_init(void);
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/**

* Lcd module audible alert.

* Generates a variable length tone suitable for keyboard feedback and

*Ag bell alerts.

*\param count The number of on/ off cycles to emit as an \b unsigned \b char.
*\return -

&)

extern void Icd_beep(unsigned char count);

Private Function Prototypes

static void Icd_clock_E(void);

static void lcd_wr_reg(bit reg, unsigned char inst);
static unsigned char lcd_rd_reg(bit reg);

static void Icd_backspace(void);

static void lcd_clear(void);

static void lcd_scroll_up(void);

/t*r*r***************************************************************

*

* lcd_clock_E()

*

* M e /

static void Icd_clock_E(void)
{

E=1:

delay_ms(0); /I delay > 100us

delay_ms(0);

delay_ms(0);

E=0;
}

/*t**w********i******************************************************
*
*

led_wr_reg()

*

static void lcd_wr_reg(bit reg, unsigned char inst)

{
RS =reg; /I Select instruction or data register
RW = 0; /I Select write operation
LCD_PORT &= 0xFO; /I Clear port data
LCD_PORT |=inst>>4; // Send D7..D4 to Icd
lcd_clock_E();
LCD_PORT &= 0xFO; /I Clear port data
LCD_PORT |=inst & OxOF; // Send D3..DO0 to lcd
lcd_clock_E();
LCD_PORT |= 0xO0F; /I Set low nibble for input

/I Prevent damage
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[FxrxE R ek

* lcd_rd_reg()
***** ~ ExkE = /
static unsigned char Icd_rd_reg(bit reg)
{
unsigned char value;
LCD_PORT |= 0x0F; /I Set low nibble for input
RS = reg; /I Select instruction or data register
RW = 1; /I Select read operation
delay_ms(0); /I Wait 40 ns minimum
EEN /I Enable output
delay_ms(0); /I Wait 160 ns minimum
value = LCD_PORT << 4; // Retrieve D7..D4
E=0; /I Disable output
delay_ms(0); /' Wait 230 ns minimum
E=1; /I Enable output
delay_ms(0); /I Wait 160 ns minimum
value |= LCD_PORT & 0x0F; // Retrieve D3..D0
E=0; /I Disable output
RW = 0; /I Prevent damage
return(value);
}
[ .
3 lcd_backspace()
* * e de g e v e K K e e Je e e e vk e e e e v e e e e e e e e ke e e e e ek ek * /
static void lcd_backspace(void)
{
unsigned char addr;
addr = LCD_GET_ADDR();
if ((addr != 0x00) && (addr != 0x40))
LCD_SET_ADDR(addr - 1);
}
}
/‘ *
* lcd_clear()
*x * * % e e e e e e e e e e ek Kk ok ke ke ke ke * /
static void lcd_clear(void)
{
lcd_wr_reg(INST_REG, CLEAR_DISPLAY);
delay_ms(2); /I Wait more than 1.64ms
}
Jrrn
& lcd_scroll_up()
* * * %* * Y e e e e Kk e ek Kk %%k w/

static void Icd_scroll_up(void)

Department of Electrical and Electronic Engineering, East West University



Undergraduate Thesis

unsigned char i;
unsigned char c;

for(i = LINE1_ADDR; i < 0x28; i++)

LCD_SET_ADDR(i + LINE2_ADDR);
c =lcd_rd_reg(DATA_REGQG);
LCD_SET_ADDR(i + LINE2_ADDR);
lcd_wr_reg(DATA_REG, '");
LCD_SET_ADDR(i);
lcd_wr_reg(DATA_REG, c);

!
LCD_SET_ADDR(LINE2_ADDR):

e e de e e e e e e e I e e e e e e K g gk e de ek e v e e e e e e v e e e e e ke /
/ PPRRRRRRR—
init_lcd()
¥k Yk e e e e e e e vk vk e e e e ke e ek e ke xxx/
void Icd_init(void)
{
delay_ms(15); /' Wait more than 15ms
LCD_PORT = 0x03; /I Startup Sequence
lcd_clock_E();
delay_ms(5); /I Wait more than 4.1ms
led_clock_E();
delay_ms(1); /I Wait more than 0.1ms
led_clock_E();
LCD_PORT = 0x02;
led_clock_E();
delay_ms(1); /' Wait more than 0.1ms
led_wr_reg(INST_REG,0x28); // Function Set
/I DL=0 4bit, N=1 2Line, F=0 5x7
lcd_wr_reg(INST_REG,0x0c); // Display on/off control
/I D=1 Disp on, C=0 Curs off, B=0 Blink off
lcd_wr_reg(INST_REG,0x06); // Entry Mode Set
/I'l/D=1 Increment, S=0 No shift
lcd_wr_reg(INST_REG,0x01); // Clear Display
delay_ms(2); /I Wait more than 1.64ms
}
/ * - -
putchar()

char putchar(char c)
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{

switch(c)

{

case '\n": /I Newline
if LCD_GET_ADDR() >= LINE2_ADDR) // already in line 2 ?
lcd_scroll_up();

}
LCD_SET_ADDR(LINE2_ADDR);
break;

}

case '\a" /I Bell (alert)

lcd_beep(50);
break;

}

case '\b" /I Backspace

lcd_backspace();
break;

}

case '\f": /I Form feed

lcd_clear();
break;

}

default:

{

}
}

return (c);

lcd_wr_reg(DATA_REG, c);

getchar()

EAARRLY I
1 char getchar(){
1 add=LINE1_ADDR;
I LCD_SET_ADDR(add);
[ R R AR R R KRR KRR R

*

*

getkey()

*

ok /
char _getkey (void){
unsigned char k;
k=lcd_rd_reg(DATA_REG);
return ((unsigned char) k);

/ * xR E sk e dede e e de Kok vk e e e e e

lcd_beep()

void lcd_beep(unsigned char count)
{

for (count; count > 0; count--)

SPKR =1,
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delay_ms(1);
SPKR =0;
delay_ms(1);
}
}

void measure(){

shit cwM = P370;
sbit ccwM = P37

/******************************* MOtOI’ *

#define M_PORT P1

sbit enable = M_PORT"5;
sbit reset = M_PORT"0;
sbit halfull = M_PORTA1;
sbit ccwew = M_PORTA"3;
sbit clock = M_PORT"2;
sbit home = M_PORT"4;
sbit cntrl = M_PORT"6;

void delay(){
for (n=0;n<1000;n++){

_nop_();
}
}
void delay1(long int msc){
while(msc--);
}
void pulse(){
clock=0;
delay();
clock=1;
delay();
}
void initMotor(){
/Ireset=0;
/1_nop_();
/l_nop_J();
reset=1;
halfull=1; //half
enable=1;
/! home=1; // home

time=0;
sout=1;
while(sres!=1){
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}

void main(){

_nop_();
time++;
if(time>=5000){

break;
}

}
sout=0;

dis=time;

//dis=distance;
LCD_SET_ADDR(LINE1_ADDR);
printf("RANGE CALCULATED");
LCD_SET_ADDR(LINE2_ADDRY);
printf("APROX %d " dis);
if(time>=5000){

LCD_SET_ADDR(LINE2_ADDRY);
printf("UNABLE TO CALC " dis);

=0;

speed=33;

lcd_init();

initMotor();
LCD_SET_ADDR(LINE1_ADDR);
printf("SONAR RANGER");
LCD_SET_ADDR(LINE2_ADDR);

printf("IN

while(1){

ITIALIZING..");

if((cwM==0)&&(ccwM==1)){

I
1

/] j++;
LCD_SET_ADDR(LINE2_ADDR):
printf("MOTOR C C W");

ccwew=1;
for(k=0;k<10;k++){
pulse();

}
LCD_SET_ADDR(LINE1_ADDRY);
printf("CALCULATING.....");
LCD_SET_ADDR(LINE2_ADDR);
printf(" S)s
delay_ms(2000);

measure();

delay_ms(20000);

}
else if((cwM==1)&&(ccwM==0)){

I
I
"

s
LCD_SET_ADDR(LINE2_ADDRY);
printf"MOTOR CW ");
ccwew=0;
for(k=0;k<10;k++){

pulse();

}
LCD_SET_ADDR(LINE1_ADDRY);
printf("CALCULATING....");
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else{

LCD_SET_ADDR(LINE2_ADDR);

printf(" %
delay_ms(2000);

measure();
delay_ms(20000);

LCD_SET_ADDR(LINE1_ADDR);

printf("CALCULATING.....");

LCD_SET_ADDR(LINE2_ADDR);

printf(" 2
delay_ms(2000);
measure();

delay_ms(20000);
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