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Abstract

The project presents a design and an implementation of a distance measurement system
using ultrasonic sensors. The Ulira-Sonic Ranger (SRF05) module and AVR Atmega48 are used
in this project. The SRF05 module controls the ultrasonic speaker and monitors the reflected
wave. The AVR Atmegad® takes control of the displaying and (riggering signals for

measurement. The range of this ultrasonic range meter is from 1 to 4000 centimeters,
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maam3lianSanaaeslilulasneulnsames ATmegads

M1319 A Clock Sclect Bit Description

s )¢S0 [ csoo o Descriptien
I 0_ “ _“-O__ | _0 N(.)::T(-)_c;k sour-c-e_(_’l‘imer/Cmmter stopped)

= T == o | 0 1 1 | clkI/OXNo prescaling) — ' - -
0 | 0 clkI/O/8 (From prescaler)
0 1 1 clkl/O/64 (From prescaler)
1 0 0 clkl/0/256 (From prescaler)
1 0 1 clkl/0/1024 (From prescaler

} 1 1 0 External clock source on TO pin. Clock on falling edge.

L ! 1 Extemal clock source on TO pin. Clock on rising edge.

If external pin modes are used for the Timer/Counter0, transitions on the TQ pin will
clock the counter even if the pin is configured as an output. This feature allows software control

of the counting.
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SHAAURTUYOINSAIVAN LCD Header file “LIB_LCD.C”

/*****************************************************************************

sk e sk ook vk ROR S ok ok ok ok ok ok ok kR sk sk kb ok kb bk sk ok ook ok o ok skok ok shok ok skok ko kok sk ok ok ok ok okok ok bk sk ok ok ok ok

¥/

/******************************************************************* Deﬁnes */

/%
* LCD PIN

* PORT Control : Low Nibble
* PORT Data : High Nibble
*/

=
o :__Au_:lfn_ o ~ prajin pﬁﬁgés__armku]_ - S o |
——— —— —= ~f Company:-— —— —appsafttechco;ltd——————= — - — z =

Filename: EIB_LCDc

Purposc; LCD Character 16x2 Module 4bit Mode

Ref..; TG 4bitLCD.c [Thorsten Godau, thorsten.godau@gmx.de]

Date: 15/10/2005

#include <stdlib.h>

Hifdef LCD_PORTD

fidefine LCD_DATA PORTD  // Dataport of LCD-Display (D4..D7)

#define .CD_OUT DDRD // direction port

rD2

ftdefine LCD RS
ttdefine LCD_E
/fdefine LCD RW
#else

PD3

// Register Select of LCD-Display
// Enable of LCD-Display

PC3 // Read/Write LCD-Display
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#define LCD DATA PORTB  // Dataport of LCD-Display (D4..D7)
#define LCD QUT DDRB // direction port

#define LCD RS PBO // Register Select of LCD-Display

/fitdefine WRITE LCD RW  cbi(LCD DATA,LCD RW) // Write Mode

#detime EERR—PRI—#Fmibteof HEB=Disptay
/define LCD RW  PB3 /f Read/Write LCD-Display
| #endif
o= - o= = Hdefine BLINK - - 0x01- —-- - -/ Alias for blinking cursor--- - - —
#define NOBLINK ~ 0x00 / Alias for non blinking cursor
#define SHOW 0x02 /1 Alias for cursor on
#define HIDE 0x00 /f Alias for cursor oft
#define ON 0x04 // Alias for display on
Y #define OFF 0x00 /l Alias for display off
: #define CLS 0x01 /f Clear LCD
#define SET LCD RS sbi(LCD_DATA,LCD _RS) /I Select data register
#define CLLS 1.CD RS ¢bi(1.CD_DATA,LCD RS) / Select instruction register
#define SET LCD E sbi(LCD DATA,LCD E) // Enable of LCD-Display
#define CLS IL.CD E  ¢bi{LCD DATA,LCD E) /f Disable of LCD-Display
{fdefine READ LCD RW sbi(LCD_DATA,LCD_RW) // Read Mode

/¥

_* Table to select DD-RAM address (including instruction and address)

~*0x00-.0x0F = Line 1, 0x40..0x4F = Linc 2~
*/
static unsigned char LOCATION[4] [20] = { {0x80,0x81,0x82,0x83,0x84,0x85,0x86,0x87,
0x88,0x89,0x8A,0x8B,0x8C,0x8D,0x8E,0x8&F,
0x90,0x91,0x92,0x93},
{0xC0,0xC1,0xC2,0xC3,0xC4,0xC5,0xC6,0xC7,

0xC8,0xC9,0xCA,0xCB,0xCC,0xCD,0xCE,0xCF,
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0xD0,0xD1,0xD2,0xD3},
{0x94,0x95,0x96,0x97,0x98,0x99,0x9A,0x9B,

0x9C,0x9D,0x9E,0x9F,0x A0,0x A 1,0xA2,0x A3,

{0xD4,0xD5,0xD6,0xD7,0xD8,0xD9,0xDA,0xDB,

0xDC,0xDD,0xDE,0xDF 0xE0,0xE1 0XE2,0xE3,

0xE4,0xE5 0xE6 0xE7} };

/*static unsigned char LOCATION[2] [20] = { {0x80,0x81,0x82,0x83,0x84,0x85,0x86,0x87,
0x88,0x89,0x8A,0x8B,0x8C,0x8D,0x8E ,0x8F,
0x90,0x91,0x92,0x93},
{0xC0,0xC1,0xC2,0xC3,0xC4,0xC5,0xC6,0xC7,
0xC8,0xC9,0xCA ,0xCB,0xCC,0xCD,0xCE,0xCF,
0xD0,0xD1,0xD2,0xD3) };
*/

/** Timer dependend LCD_Delay-routine */

void LCD Delay(unsigned int ms);

/%% Wrilcs a character to display &,

void LCD_PutChar(unsigned char value);

/** Writes a string to display */

void LCD PutStr{unsigned int dly, unsigned char *text);

¥ Command LCD #/

|./** Prints a text to x/y position */

void LCD Command(unsigned char cid);

:0id*EGD:P}intX*ii(tlnsigned-*6har*X;unsiéneci*char'jr;u.l-lsigncd*inrdiy,ﬂlns-ignedfchar’*tcxt),
/** Controls the display */

void LCD Control(unsigned char dsp,unsigned char blink,unsigned char cursor);

/** Sets LCD write position */

void LCD_GotoXY(unsigned char x,unsigned char y);

/** [nitialize LCD Module */

void Init LCD(void);
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/***************************************************************** LCD De]ay */

1k
[

* Function : LCD Delay

* Parameters : i - unsigned int

* Returned : nothing

*’l — . . —_ . - - e - .. Rl e

void LCD Delay(unsigned int i)
{
for (;i> 0; i--)

_delay ms(1);

JAR Rk kok ook ok sk sk ok ok ok Sk sk ok skok ok sk ok bk sk sk kkokoR R okok ok ok sokkakoiok dokokokak ook ok ok ok LCD Control */

/%
* Function : LCD Control(dsp,blink,cursor)

* Input : unsigned chardsp =ON  ->Display on
* - OFF - Display off

* unsigned char blink = BLINK = Cursor blinks

* NOBLINK-> Cursor not blinks

* unsigned char cursor = SHOW > Cursor visible

* HIDE > Cursor-invisible

*

¥/ -

void*LCD:Control(uns'rgned*clrm‘ﬂsrr,mfsigreﬂ “char blink,unsigned char cursor)

{

unsigned char control; #/ variable to generate instruction byte

control = (0x08 + blink + cursor + dsp); // Cursor control
LCD Command(control);

retwn;
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/******************-‘k********************************************* LCD GotoXY

I.*rf
/*
*Function :LCD GotoXY(xy)

* Description : Sets the write position of the L.CD display

* T T T o o o T - - = - —
* (1,1) (16,1)
* | |
* HREBREHERRARE > line 1
* HHAHHARARRE#ERE > line 2
- y/P
* (1,2) (16,2)
*Input  :unsigned char x > x position (horizon(al)
* unsigned char y - y position (vertical)
*/

void LCD GotoX Y (unsigned char x,unsigned char y)
{
LCD Delay(20); {// Wait 20ms
CLS LCD E; // Disable
CLS_LCD RS; /1 Switch to inruction register

/i WRITE_LCD;

_/** Set LCD_DATA to high nibble of position table value */_

LER-DATA = (LCD-DATA&OXOP)|(LOCATION[y-1][x-1D&OXFO);
SET LCD E; CLS LCD E; // Write data to display

LCD_Delay(1); // Wait lms

/** Set LCD_DATA to lower nibble of position table value */
LCD_DATA = (LCD_DATA&OXOF)|(((LOCATION[y-1][x-1]}<<4)&0xF0);

SET LCD E; CLS LCD_E; // Write data to display
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LCD Delay(1); // Wait 1ms
return;

}

JEFERICR Rk Ok kR ok kR kR ok ook ook kol skokkok skoiokok ook ok kok ok Sok kokok ek sk kokok L.CD Prh“)fy

| Function — LCD -PriliX Yoy, Ftext} - -~ — — — -

* Description : Prints text to position x/y of the display

*Input  :unsigned charx  -> x position of the display

* unsigned chary >y position of the display

* unsigned char *text -> pointer to text

* unsigned int dly > LCD Delay time
*/

void LCDﬁPrintXY(un-signed char x,unsigned char y, unsigned int dly, unsigned char *text)
{
LCD GotoXY(x,y); // Set cursor position
while { *text ) { // while not end of text
LCD_PutChar(¥textt++); // Write character and increment positidn
LCD Delay(dly); // time LCD Delay print text
}

refurn;

}

/*****************************************************

TRIRIAAIHLCD PutChar |

* Function : LCD_PutChar(value)

* Description : Writes the character value to the display
*/

void LCD PuiChar{unsigned char value)

{
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CLS LCD E; {f Disable
SET LCD RS; /1 Switch to data register

= P+ SeFLCD DATA to Towernibbleof value /7~ —— — =~ — —— = = =

LCD_DATA =(LCD DATA&OxOF)|(value&0xF0);

LCD Delay(1); _// Wai(_h;s

SET_LCD E; CLS LCD E; / Writedatatodisplay B

/£ Set LED-PATAtohighnibbleofvatre tf——————————————————————————————

7 *'Déscription : Writes the string value to the display

LCD_DATA = (LCD DATA&OxO0F)|({(value<<4)&0xF0);
SET_LCD LE; CLS LCD_E; // Write data to display

LCD_Delay(1); // Wait lms
rehurn;

}

j**************************************************************** L.CD PlltSfl' */

/¥
* Function : LCD_PutStr{value)

*/
void LCD_PutStr(unsigned int dly, unsigned char *text)

{

while (*text){ //while not end of text

LCD_PutChar(*text++);  // Writc character and increment position

LED Delayldlyy;, . /1ime LD, Delay print text -

e

return;

/**************************************************************** LCD PutStr */

j'*

* Function : LCD Putlnt(x, y, value)
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* Description : Writes the value to the display
*/
void LCD PutInt(unsigned char x,unsigned char y,unsigned int num)

£
1

sprintf{buf,"%d" ,num);

unsigned char buff10];

LCD_GotoXY(x,y); /f Set cursor position
LCD_PutSir(0,buf);

refurmn,

/*************************************************************** 1.CDh COlmrlalld
*/

void LCD Command(unsigned char cmd)

{

LCD Delay(20); /f Wait 20ms

CLS LCD E; /f Disable
CLS_LCD RS; {/ Switch to inmiction register

2% Set LCD-DATA-to-high-nibble-of-Display-On/Off-Control */
LCD DATA =(LCD_DATA&0xOF)|[(cmd&0xF0);

SET_LCD_E; CLS_LCD_E; // Write data to display

LCD Delay(ly 1 Wait s

/** Set LCD _DATA to lower nibble of Display On/Off Control */
LCD DATA =(LCD_DATA&0x0F)|({cmd<<4)&0xF0);

SET LCD E; CLS LCD E; // Write data to display

LCD Delay(1); // Wait Lins

return;
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SRRk dook ko ok otk ok skokokokskkokokokok sk kokor ok ok ookok kol ok koo ookl ko olorkek ok sk Tyt LCD

I

| void InitﬁLCD(yoid)

T

{/ Initialize LCD Module

- [ Setoutputport- -~ — - —

/** Set LCD Module 4 bit Mode */

LCD_ Command{0x33); // set 4 bit mode
LCD_Command(0x32); /! set 4 bit inode
LCD Command(0x28); /f 2 line 5x7 dot

LCD Command(0x01); / clear screen led

/f Display on, cursor hidden and no blinking
LCD Control(ON,NOBLINK, HIDE);




sHaAuRLUYeIMIAIUAN Ultra_Sonic.C

0l: /#————~=—————— M- mi—m

02: File —UlEra-Sonic Ranger {SREDS)

03: Purpose : Ultrasonic Distance Detector

04: Compiler : AVR Studio/WinaAvR

05: Target ! ATmegad8

06: ——--——— e gndnlol A I
o 079 - o T R

08t // - : INCLUDE

09: o - -

17107 #include <avr/io.H>

definitions

// BVR device-specific 10

11: #include <avr/interrupt.h> // AVR interrupt
12: #include <compat/deprecated.h> // Use sbi(),
13:

14: #define F CPU 16000000UL // XTAL 16 MHz

cbi{) functicn

15: #include <util/delay.h> // header file implement simple
delay 16: loops

17:

18: #define LCD PORTD // Use PORTC for LCD Port
19: #include "LIB LCD.C" // LCD Library

20:

21: #define SRF05_DDR DDRC

22: #define PULSE PORT PORTC

23: fdefine PULSE PIN PINCA

24: #define ECHO_PIN (PINC& (1<<PINC5})

25:

26:

27 e :FONCTION
28:

29: // delay ms
30: void delay ms({unsigned int i)

31:{

32: for (; 1i>0; i--)
33: _delay ms(1);
34:}

35:

36: // Init Timer
37: void Tnit Timer (void)

38: {

39; // Timer/Counterl: Prescaler 8

40: TCCR1B = (0<<CS812)| (1<<C811) | (0<<CS810);
41: }

:4;2_?: - . _= — —_— p = - p— 7,-, ii

43%—%%—?fié§cr bulSQ f;L-btst pL;bEbb
44: void trigger pulse(void)

45: |

16: Sbi(PULSE_PORT,PULSE PIN) ;
47: delay us{10); -

49:  cbi (PULSE_PORT, PULSE_PIN);
50: }

51:

52: // distance reading

53: unsigned int distance{vcid)
54: {

55: unsigned int ct;

56;
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57:  cbi (PULSE_PORT, PULSE PIN);
58: trigger pulse(});
59;
60: while (!ECHO PIN); // Wait for start
61: TCNT1 = 0; // Clear Timer/Counterl register
62 while (ECHO PIN); // Wait for count
e B + rnr-nTl’
64d:
65: _delay ms{10};
66:  return (ct/(116/16)};  //114
T U |
- _.6_8 = e e e e VPP
691 /e I MATN
_10: —
71: int main(veid) B
F2—f
73: unsigned int dis, temp dis=0;
T4
75: Init LCD();
76: Init Timer();
T7:

78: // PORTFO output, PINF1 input

79: SRFOS_DDR = (0<<DDC5) | {(1<<DDC4);

80:

81: LCD PrintX¥(1l,1, 0, "Project Ultra-Sonic.");
82: TLCD PrintXY(1,2, 0, "Dist:");

83: LCD PrintXY(1,3, 0, "By Watcharapong"};
84: // LCD Printxy(1,4, 0, “"");

85:

86: while (1) { // Loop forever

87: dis = distancel();

88: if (dis != temp dis) {

89; LCD PrintXY(7,2, 0, " wy; // Clear

90: LCD PutInt{7,2, dis); // Put integer
91: LCD PrintXY (12,2, 0, "ecm.");

92 Cemp dis = dis;

93: delay ms (50} ;

94 1

95: }

96:

97: return 0;
98: }
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