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LAMPIRAN B
PROGRAM PADA PENGONTROL MIKRO
ATMEGA 128



PROGRAM UTAMA

[** * % * * * * * % * * * *

This program was produced by the

CodeWizardAVR V1.25.3 Standard

Automatic Program Generator

© Copyright 1998-2007 Pavel Haiduc, HP InfoTech s.r.1.
http://www.hpinfotech.com

Project :

Version :

Date :03/05/2011
Author : FACG
Company : FACG

Comments:

Chip type : ATmegal28
Program type : Application
Clock frequency :11,059200 MHz
Memory model : Small

External SRAM size : 0

Data Stack size  :1024

* * * * *

#include <megal28.h>
#include <delay.h>
#include <stdio.h>
/I Alphanumeric LCD Module functions
#asm

.equ __lcd_port=0x15 ;PORTC
#endasm

#include <lcd.h>

#define ADC_VREF_TYPE 0x00

// Read the AD conversion result

unsigned int read_adc(unsigned char adc_input)

{

ADMUX=adc_input | (ADC_VREF_TYPE & 0xff);
/[ Start the AD conversion

ADCSRA|=0x40;

/I Wait for the AD conversion to complete
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while ((ADCSRA & 0x10)==0);
ADCSRA|=0x10;
return ADCW;

}

// Declare your global variables here

unsigned

int

a,b,c,d,e fg.i,icjkllz,mn,o,p,zxxaxb,xcxdxexfxg,rh,counter,adc,adc_1,s1,s2,sensor_7,cl,bm,GakBisa

Keluar,counter_GakBisaKeluar,GakBisaKeluarDeui;
unsigned char text[32];

//depan Kiri depan kanan

/Ixa,xb,xc

void aktif()

{

ulang:

if(PINE.0==0){

goto lanjut;

}

if(PINA.0==1 & PINA.1==0 & PINA.2==0)
{

while(PINA.0==1 & PINA.1==0 & PINA.2==0){delay_us(2);}
}

else

{

goto ulang;

}

if(PINA.0==0 & PINA.1==1 & PINA.2==0)
{
while(PINA.0==0 & PINA.1==1 & PINA.2==0) {delay_us(2);}
if(PINA.0==1 & PINA.1==1 & PINA.2==0)
{
/I while(PINA.0O==1 & PINA.1==1 & PINA.2==0) {delay_us(2);}
/I if(PINA.0==0 & PINA.1==0 & PINA.2==1)
{
/1 while(PINA.0==0 & PINA.1==0 & PINA.2==1) {delay_us(2);}
goto lanjut;
}

/lelse

I'{
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/lgoto ulang;

I}
}
else
{
goto ulang;
}
}
else
{
goto ulang;
}
lanjut:
}

void servo_on(){

for(k=60;k>0;k--)

{
for(j=0;j<3;j++)//lama pengulangan silkus on yg sama
{
PORTE.4=1,
delay_us(1400);
for(i=0;i<k;i++){delay_us(10);};
PORTE.4=0;
delay_us(18300);
}

}

for(k=0;k<60;k++)

{
for(j=0;j<3;j++)//lama pengulangan silkus on yg sama
{
PORTE.4=1,
delay_us(1400);
for(i=0;i<k;i++){delay_us(10);};
PORTE.4=0;
delay_us(18300);
}

}

void set_servo(){
PORTE.4=1;
delay us(1780);
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PORTE.4=0;

delay_us(18020);

void maju(){
PORTA.3=0; J/Kiri
PORTA.4=0;
PORTA.5=1; /lkanan
PORTA.6=0;

}
void kanan(){

PORTA.3=0;
PORTA.4=0;
PORTA.5=0;
PORTA.6=0;

}

void kiri(){
PORTA.3=1;
PORTA.4=0;
PORTA.5=1;
PORTA.6=0;

}

void kanan_doank(){
PORTA.3=0;
PORTA.4=0;
PORTA.5=1;
PORTA.6=1;

}

void kiri_doank(){
PORTA.3=1;
PORTA.4=1;
PORTA.5=1;
PORTA.6=0;

}

void mundur(){
PORTA.3=1;
PORTA.4=0;
PORTA.5=0;
PORTA.6=0;

}
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void brenti(){

PORTA.3=1;
PORTA.4=1;
PORTA.5=1;
PORTA.6=1,;
}

void kiri_mundur(){

PORTA.3=1;
PORTA.4=0;
PORTA.5=1;
PORTA.6=1;

}

void kanan_mundur(){

PORTA.3=1;
PORTA.4=1;
PORTA.5=0;
PORTA.6=0;

}

void sensor0(){

a=0;

DDRD.0=1;
PORTD.0=1;
delay_us(15);
DDRD.0=0;
PORTD.0=0;
delay_us(750);
while(PIND.0==0)
{

delay_us(1);

}
while(PIND.0==1)
{

at+;

delay_us(1);

}

x=(a/29.034);
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void sensorl1(){

b=0;

DDRD.1=1;
PORTD.1=1;
delay_us(15);
DDRD.1=0;
PORTD.1=0;
delay_us(750);
while(PIND.1==0)
{

delay_us(1);

}
while(PIND.1==1)
{

b++;

delay_us(1);

}

xa=(b/29.034);

void sensor2(){

c=0;

DDRD.2=1;
PORTD.2=1;
delay_us(15);
DDRD.2=0;
PORTD.2=0;
delay_us(750);
while(PIND.2==0)
{

delay_us(1);

}
while(PIND.2==1)
{

C++;

delay_us(1);

}

xb=(c/29.034);
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void sensor3(){

d=0;

DDRD.3=1;
PORTD.3=1;
delay_us(15);
DDRD.3=0;
PORTD.3=0;
delay_us(750);
while(PIND.3==0)
{

delay_us(1);

}
while(PIND.3==1)
{

d++;

delay_us(1);

}
xc=(d/29.034);

void sensor4(){

e=0;

DDRD.4=1,
PORTD.4=1;
delay_us(15);
DDRD.4=0;
PORTD.4=0;
delay_us(750);
while(PIND.4==0)
{

delay_us(1);

}
while(PIND.4==1)
{

e++;

delay_us(1);

}

xd=(e/29.034);
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void sensor5(){

f=0;

DDRD.5=1;
PORTD.5=1;
delay_us(15);
DDRD.5=0;
PORTD.5=0;
delay_us(750);
while(PIND.5==0)
{

delay_us(1);

}
while(PIND.5==1)
{

f++;

delay_us(1);

}

xe=(f/29.034);

void sensor6(){

g=0;

DDRD.6=1;
PORTD.6=1;
delay_us(15);
DDRD.6=0;
PORTD.6=0;
delay_us(750);
while(PIND.6==0)
{

delay_us(1);

}
while(PIND.6==1)
{

g++,

delay_us(1);

}
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xf=(g/29.03

}

void sensor7(){

4);

sensor_7=0;

DDRD.7=1;

PORTD.7=1;
delay_us(15);

DDRD.7=0

PORTD.7=0;
delay_us(750);
while(PIND.7==0)

1

{

delay_us(1)

}
while(PIND.7==1)
{

sensor_7++
delay_us(1)

}

xg=(sensor_7/29.034);

}

void wallfollow_Kiri()

{
if(x>6)

{

if(xd>25 && xb>27)
{
kiri();
OCR1A=40;
OCR1B=200;
delay_ms(100);
}
else if(xc<13)
{
kiri_doank();
OCR1A=150;
OCR1B=150;
}
else if(xb<8)
{
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kanan_doank();

OCR1A=100;
OCR1B=100;
}
else
{
maju();
OCR1A=80;
OCR1B=80;
}
}
else
{
kanan();
OCR1A=220;
OCR1B=220;
}
}
void ikut_kanan(){
while (1)
{
start_2:
sensor0(); IIx
sensorl(); I'xa
sensor2(); II'xb
sensor3(); II'xc
sensor5(); II'xe

if(xb==10){0=210;}

else if(xb==9){0=200;}
else if(xb>=10){0=180;}
else if(xc==7){0=210;}
else if(xc==8){0=200;}
else if(xc>=9){0=180;}

if(PINE.3==1) //Uv tron off

{
GakBisaKeluar=0;

bm=0;
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PORTB.7=0;

if(x>10)

{
if(xe>10 && xc>18)
{
kanan();
OCR1A=255;
OCR1B=40;
delay_ms(100);
}
else if(xb<10)
{
kanan_doank();
OCR1A=0;
OCR1B=0;
}
else if(xc<8)
{
kiri_doank();
OCR1A=0;
OCR1B=0;
}
else if(xa<=4){
kiri();
OCR1A=100;
OCR1B=100;
}

else

{

maju();
OCR1A=165;
OCR1B=165;

}

}

else

{

kiri();

OCR1A=210;

OCR1B=210;

}

if(k==2 && xc>25 && xe>25)
{

/lwall kanan
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h=1;

if(read_adc(1)<150 && read_adc(0)<70 && k==2) /Ibalik home ITEM
{
r=1;
}

if(h==1 && r==1 && read_adc(1)>=350 && read_adc(0)>=300 && k==2)  //home???
{
brenti();
OCR1A=255;
OCR1B=255;
/[PORTB.7=0;
lcd_putsf(“aing home iyeu\n™);
delay_ms(5000);
}
if(read_adc(0)<=160 && read_adc(0)>=100 && read_adc(1)<=250 && read_adc(1)>=150 &&
h==1){ /l ABU

break;
}
if(read_adc(1)>=300) /[ PUTIH
{
s1=1;
}
if(s1==1 && read_adc(1)<150 && k!=2){ /I ' TEM

counter_GakBisaKeluar = counter_GakBisaKeluar+1;

s1=0;
}
if(k==2){
counter_GakBisaKeluar=0;
}
if(counter_GakBisaKeluar>=1) /llorong
{
adc=read_adc(0);
adc_l=read adc(1);
sensor7();
sensor6();
if((adc<=150 && adc>=100) && (adc_1<=250 && adc_1>=150)) { /Iblkg &&
dpn //abu
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if(xg<=10 && xg>=5){

if(xf<=10 && xf>=5){
cl=1;
delay_ms(5);
}

else goto start_2;

}

else goto start_2;
}
else goto start_2;
}
if(counter_GakBisaKeluar>=1 && c1==1 && GakBisaKeluar>=3)
{
adc=read_adc(0);
adc_l=read adc(1);
sensor7();
sensor6();
if((adc<=150 && adc>=100) && (adc_1<=250 && adc_1>=150)) {

if(xg<=10 && xg>=5){

if(xf<=10 && xf>=5){

GakBisaKeluar=0;
break;

c1=0;

}

else goto start_2;

}

else goto start_2;
}
else goto start_2;
}
GakBisaKeluarDeui=0;
while(PINE.6==0){
GakBisaKeluar=0;
GakBisaKeluarDeui=GakBisaKeluarDeui+1;
lcd_gotoxy(0,0);

lcd_clear();
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sprintf(text,"%d",GakBisaKeluarDeui);
lcd_puts(text);

delay_ms(500);
while(GakBisaKeluarDeui>=3){

mundur();
OCR1A=255;
OCR1B=255;
delay_ms(1000);
break;
GakBisaKeluarDeui=0;
}
}
if(PINE.2==0){
kiri_mundur();
OCR1A=200;
OCR1B=200;
}
if(PINE.5==0){
kanan_mundur();
OCR1A=200;
OCR1B=200;
}
}
else //ada api
{
if(read_adc(1)<350) /I ABU PALING BESAR, putih paling kcl
{
if(x>10) /Iwall kanan
{
if(xe>10 && xc>18)
{
kanan();
OCR1A=255;
OCR1B=40;
delay_ms(100);
}
else if(xb<10)
{
kanan_doank();
OCR1A=0;
OCR1B=0;
}
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}

else

{

else if(xc<8)
{
kiri_doank();
OCR1A=0;
OCR1B=o0;

}

else if(xa<=4){
kiri();
OCR1A=100;
OCR1B=100;
}

else

{

maju();
OCR1A=150;
OCR1B=150;

}
}
else
{
kiri();
OCR1A=210;
OCR1B=210;
}
if(PINE.2==0){
kiri_mundur();
OCR1A=200;
OCR1B=200;
}
if(PINE.5==0){
kanan_mundur();
OCR1A=200;
OCR1B=200;

}

maju();
OCR1A=255;
OCR1B=255;

k=1;

delay_ms(100);
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}
if(read_adc(1)>350 && k==1) //msh putih
{

brenti();
OCR1A=255;
OCR1B=255;
PORTB.7=1;
servo_on();
k=2;

bm=1;

}
if(read_adc(1)>350 && k==1 && bm==2) 1
{

brenti();
OCR1A=255;
OCR1B=255;
PORTB.7=1;
servo_on();
k=2;

bm=1;

}

if(bm==1){
kiri_mundur();
OCR1A=130;
OCR1B=130;
delay_ms(250);
bm=2;

}

}

void main(void)

{

I/ Declare your local variables here

[l Input/Output Ports initialization

/I Port A initialization

I/ Func7=In Func6=0ut Func5=0ut Func4=0ut Func3=0ut Func2=In Funcl=In FuncO=In
/I State7=T State6=0 State5=0 State4=0 State3=0 State2=T State1=T StateO=T
PORTA=0x00;
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DDRA=0x78;

/I Port B initialization

/I Func7=0ut Func6=0Out Func5=0ut Func4=In Func3=In Func2=In Funcl=In FuncO=In
/I State7=0 State6=0 State5=0 State4=T State3=T State2=T Statel=T State0=T
PORTB=0x00;

DDRB=0xEO;

[l Port C initialization

/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
/I State7=T State6=T State5=T State4=T State3=T State2=T State1=T State0O=T
PORTC=0x00;

DDRC=0x00;

/ Port D initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
/I State7=T State6=T State5=T State4=T State3=T State2=T Statel=T State0=T
PORTD=0x00;

DDRD=0x00;

/Il Port E initialization

/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
/I State7=T State6=P State5=T State4=T State3=T State2=T Statel=T StateO=P
PORTE=0x41,

DDRE=0x00;

/I Port F initialization

/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
/I State7=T State6=T State5=T State4=T State3=T State2=T State1=T StateO=T
PORTF=0x00;

DDRF=0x00;

/I Port G initialization

/I Func4=In Func3=In Func2=In Funcl=In FuncO=In
/I State4=T State3=T State2=T Statel=T State0=T
PORTG=0x00;

DDRG=0x00;

Il Timer/Counter 0 initialization
I Clock source: System Clock
/I Clock value: Timer 0 Stopped
/ Mode: Normal top=FFh
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/I OCO output: Disconnected
ASSR=0x00;
TCCRO0=0x00;
TCNTO0=0x00;
OCRO0=0x00;

/I Timer/Counter 1 initialization
/I Clock source: System Clock
/I Clock value: 10.800 kHz

/I Mode: Ph. correct PWM top=00FFh

/I OC1A output: Non-Inv.

/I OC1B output: Non-Inv.

// OC1C output: Discon.

/I Noise Canceler: Off

/I Input Capture on Falling Edge
/I Timerl Overflow Interrupt: Off
/I Input Capture Interrupt: Off

/I Compare A Match Interrupt: Off
/I Compare B Match Interrupt: Off
/I Compare C Match Interrupt: Off
TCCR1A=0xAl;

TCCR1B=0x05;

TCNT1H=0x00;

TCNT1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;

OCR1AL=0x00;

OCR1BH=0x00;

OCR1BL=0x00;

OCR1CH=0x00;

OCR1CL=0x00;

/I Timer/Counter 2 initialization
/I Clock source: System Clock
/I Clock value: Timer2 Stopped
/I Mode: Normal top=FFh

/I OC2 output: Disconnected
TCCR2=0x00;

TCNT2=0x00;

OCR2=0x00;

/I Timer/Counter 3 initialization
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/I Clock source: System Clock

/I Clock value: Timer3 Stopped

// Mode: Normal top=FFFFh

/I OC3A output: Discon.

// OC3B output: Discon.

// OC3C output: Discon.

/I Noise Canceler: Off

/I Input Capture on Falling Edge
/I Timer3 Overflow Interrupt: Off
/I Input Capture Interrupt: Off

/I Compare A Match Interrupt: Off
/I Compare B Match Interrupt: Off
/I Compare C Match Interrupt: Off
TCCR3A=0x00;

TCCR3B=0x00;

TCNT3H=0x00;

TCNT3L=0x00;

ICR3H=0x00;

ICR3L=0x00;

OCR3AH=0x00;

OCR3AL=0x00;

OCR3BH=0x00;

OCR3BL=0x00;

OCR3CH=0x00;

OCR3CL=0x00;

/l External Interrupt(s) initialization
/I INTO: Off

/[ INT1: Off

/I INT2: Off

/' INT3: Off

/I INT4: Off

/I INT5: Off

/I INT6: Off

/I INT7: Off
EICRA=0x00;
EICRB=0x00;
EIMSK=0x00;

/I Timer(s)/Counter(s) Interrupt(s) initialization

TIMSK=0x00;
ETIMSK=0x00;
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/I Analog Comparator initialization

/I Analog Comparator: Off

/I Analog Comparator Input Capture by Timer/Counter 1: Off
ACSR=0x80;

SFIOR=0x00;

/I ADC initialization

/I ADC Clock frequency: 691,200 kHz
/I ADC Voltage Reference: AREF pin
ADMUX=ADC_VREF_TYPE & 0xff;
ADCSRA=0x84;

/I LCD module initialization

Icd_init(16);

11 aktif();

p=0; /lcek lorong (ga pake ping>>
n=0; //ada d lorong

m=0; /Ivar belum dapat posisi
k=0;

1=0; /Iposisi island

z=0; /api sudah padam cari home
counter=0;

/IOCR1A = motor Kiri

//b= kanan
while (1)

{  sensor0(); /Ix  depan
sensor2(); IIxb
sensor3(); /Ixc  kanan
sensor4(); Ixd
sensor5(); /Ixe kanan
sensor6(); IIxf
sensor7(); /Ixg kanan
if(m==0) /lcari Kiri
{
kiri();

OCR1A=150;
OCR1B=150;
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if (xb<10 && xd<9 && xf<8)

{k=1;} //sudah dapat tembok Kiri
if (k==1)
{ brenti();
OCR1A=100;
OCR1B=100;
delay_ms(1000);
if (x>15 && xg>25) /[cari posisi
{Iz=0; /lini sebagai variable posisi robot di lorong
n=0; //ini sebagai variable posisi home non arbitary
k=0; /Ipengecekan posisi dihentikan
m=1;
}
else
{lz=1; /lini sebagai variable posisi home dan posisi robot......
n=1;
k=0; /Ipengecekan posisi dihentikan
m=1;}}
} /lal
if (m==1) /l/sudah dapat posisi
{ /lini program navigasinya.
If(1==0)
/Istep 2 loop counter 3
if(x>12) [/Iwall follower kiri
{
if(xd>25 && xb>27)
{
kiri();
OCR1A=100;
OCR1B=180;
delay_ms(100);
}
else if(xc<13)
{
kiri_doank();
OCR1A=180;
OCR1B=180;
}
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else if(xb<10) //asli 8

{
kanan_doank();
OCR1A=180;
OCR1B=180;
}
else
{
maju();
OCR1A=150;
OCR1B=150;
}

}

else

{

kanan();

OCR1A=180;

OCR1B=180;

}

if(read_adc(1)>500 && read_adc(0)<=300)
{s1=1;
3

if(s1==1) //depan sudah pintu putih.
{if(read_adc(0)>500 && read_adc(1)<=300)

{

brenti();

OCR1A=200;

OCR1B=200;

delay_ms(400);

counter=counter+1;

p=1; //cek ruang
}
if(p==1)
{
if(PINE.3==1&&Iz==0)  //tidak ada api dan posisi di lorong
{mundur(); //balik lorong()
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OCR1A=120;
OCR1B=120;
delay_ms(600);
kanan();
OCR1A=200;
OCR1B=200;
delay_ms(900);
maju();
OCR1A=150;
OCR1B=150;
delay_ms(900);
p=0; /lcek ruang selesai
s1=0; //cek pintu selesai
}
else if(PINE.3==0&&Iz==0) //ada api dan posisi di lorong
{maju(); //masuk ruang
OCR1A=130;
OCR1B=130;
delay_ms(250);
brenti();
OCR1A=130;
OCR1B=130;

Counter=0;

z=1;
p=0;
$1=0;
1z=1;

}

else if(1z==1) //keluar ruang
{maju();

OCR1A=130;
OCR1B=130;
delay_ms(500);

p=0;

s1=0;

1z=0;

3

} b2
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if (counter>=3)
{
if (xf<13 && xg<10) /Ipindah island
{iif (read_adc(1)<300 && read_adc(0)<300 && read_adc(1)>200 &&read_adc(0)>200)
{I=1;} /Iharus pindah island

if (I==1)

if(x>8) [/Iwall follower kanan

{
if(xe>25 && xc>27)

{

kanan();
OCR1A=180;
OCR1B=100;
delay_ms(100);
}

else if(xc<10)
{
kiri_doank();
OCR1A=180;
OCR1B=180;

}
else if(xb<13) //asli 8

{
kanan_doank();
OCR1A=180;
OCR1B=180;

}

else

{

maju();
OCR1A=150;
OCR1B=150;

}
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else

{

kiri();
OCR1A=180;
OCR1B=180;

}

if(read_adc(1)>500 && read_adc(0)<=300)

{s1=1;
+

if(s1==1)

//depan sudah pintu putih.

{if(read_adc(0)>500 && read_adc(1)<=300)

{
brenti();

OCR1A=200;
OCR1B=200;
delay_ms(400);

counter=counter+1;

p=1; /lcek ruang

}

if(p==1)

{
if(PINE.3==1&&lz==0)
{mundur();
OCR1A=120;
OCR1B=120;
delay_ms(600);
kanan();

OCR1A=200;
OCR1B=200;
delay_ms(900);

maju();

OCR1A=150;
OCR1B=150;
delay_ms(900);

p=0; /lcek ruang selesai
s1=0; //cek pintu selesai

}
else if(PINE.3==0&&Iz==0)

/ltidak ada api dan posisi di lorong
I/balik lorong()

//ada api dan posisi di lorong
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{maju();

/Imasuk ruang

OCR1A=130;
OCR1B=130;
delay_ms(250);
brenti();
OCR1A=130;
OCR1B=130;
z=1;
p=0;
s1=0;
1z=1;
}
else if(Iz==1) Ilkeluar ruang
{maju();
OCR1A=130;
OCR1B=130;
delay_ms(500);
p=0;
s1=0;
counter=0;
1z=0;
3
} b4
I3
if(x>12)
{
if(xd>25 && xb>27)
{
kiri();
OCR1A=100;
OCR1B=180;

delay_ms(100);

}

else if(xc<13)

{

B-26



if(n==0)
{

}

else

{

kiri_doank();
OCR1A=180;
OCR1B=180;

}
else if(xb<10) //asli 8

{
kanan_doank();
OCR1A=180;
OCR1B=180;

}

else

{

maju();
OCR1A=150;
OCR1B=150;

}

kanan();
OCR1A=180;
OCR1B=180;

}

if(s2==

{

0)

if(read_adc(1)>500 && read_adc(0)<=300)

{s1=1;
¥

if(s1==1)

{if(read_adc(0)>500 && read_adc(1)<=300)

{ mundur();

OCR1A=120;
OCR1B=120;
delay_ms(600);

kanan();

OCR1A=200;
OCR1B=200;

//balik lorong()
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delay_ms(900);
maju();
OCR1A=150;
OCR1B=150;
delay_ms(900);
s1=0; } }

else

if(read_adc(1)>500 && read_adc(0)<=300)
{s1=1;
}

if(s1==1)
{if(read_adc(0)>500 && read_adc(1)<=300)
{ maju(); I/keluar ke lorong()
OCR1A=120;
OCR1B=120;
delay_ms(200);
$2=0; }}
}
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SRFO05 - Ultra-Sonic Ranger

Technical Specification

Introduction

The SRFO05 is an evolutionary step from the SRF04, and has been designed to increase
flexibility, increase range, and to reduce costs still further. As such, the SRF05 is fully
compatible with the SRF04. Range is increased from 3 meters to 4 meters. A new
operating mode (tying the mode pin to ground) allows the SRF05 to use a single pin for
both trigger and echo, thereby saving valuable pins on your controller. When the mode pin
is left unconnected, the SRF05 operates with separate trigger and echo pins, like the
SRF04. The SRFO05 includes a small delay before the echo pulse to give slower controllers
such as the Basic Stamp and Picaxe time to execute their pulse in commands.

Mode 1 - SRF04 compatible - Separate Trigger and Echo

This mode uses separate trigger and echo pins, and is the simplest mode to use. All code
examples for the SRF04 will work for the SRFO05 in this mode. To use this mode, just
leave the mode pin unconnected - the SRF05 has an internal pull up resistor on this pin.

. COHS @

Programming pins.
Used once only to
program the PIC chip
during manufacture,

5v Supply

Echo Output

Trigger Input

Mode (No Connection)
Ov Ground

Do not connect to
these pins.

Connections for 2-pin Trigger/Echo Mode (SRF04 compatible)

Page 1
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SRFO5 Timing Diagram, Mode 1
Trigger pulse
10uS Mininum
Trigger pulse I ‘
input to SRFO5
8 cycles off
sonic burst
Ultrasonic burst m”‘m”m
transmitted
1rom 8RF O Echo pulse - 100uS to 25mS. Times
out after 30mS if no object detected
Echo pulse output
from SRFOS to
users controller

Mode 2 - Single pin for both Trigger and Echo

This mode uses a single pin for both Trigger and Echo signals, and is designed to save
valuable pins on embedded controllers. To use this mode, connect the mode pin to the Ov
Ground pin. The echo signal will appear on the same pin as the trigger signal. The SRF05
will not raise the echo line until 700uS after the end of the trigger signal. You have that
long to turn the trigger pin around and make it an input and to have your pulse measuring
code ready. The PULSIN command found on many popular controllers does this
automatically.

Programming pins.
Used once only to
program the PIC chip
duning manufacture.

v Supply

No Connection

Trigger Input, Echo Output
Mode (Low - Connect to Ground)
Ov Ground

Do not connect to
these pins.

feeee

Ly

]

neee sn

U P

Connections for single pin Trigger/Echo Mode

Page 2



SRFO05 Timing Diagram, Mode 2

Trigger pulse Echo pulse - 100uS to 25mS. Times
10uS Mininum out after 30mS if no object detected

Trigger pulse
input to SRFOS
and Echo pulse

output to users

controller 8 cycles off
sonic burst
Ultrasonic burst mm,lm‘_’m
transmitted
from SRFOS
Colour Codes

Blue - Users controller drives the Trigger/Echo pin
Red- SRFO5 drivesthe Triggeriecho pin

To use mode 2 with the Basic Stamp BS2, you simply use PULSOUT and PULSIN on the
same pin, like this:
2 any pin for both trigger and echo

RF05 PIN 15 "o
d ne the 1€ bit rangs variabls

Range VAR Word !

[ ]
(&
[
=

“t with pin low

! 10us triggsr pulss (5 = 2us)
' msasurs =cho tims
' convert to cm (divide by 74 for inches)

Calculating the Distance

The SRF05 Timing diagrams are shown above for each mode. You only need to supply a
short 10uS pulse to the trigger input to start the ranging. The SRF05 will send out an 8
cycle burst of ultrasound at 40khz and raise its echo line high (or trigger line in mode 2). It
then listens for an echo, and as soon as it detects one it lowers the echo line again. The
echo line is therefore a pulse whose width is proportional to the distance to the object. By
timing the pulse it is possible to calculate the range in inches/centimeters or anything else.
If nothing is detected then the SRFO05 will lower its echo line anyway after about 30mS.

The SRF04 provides an echo pulse proportional to distance. If the width of the pulse is
measured in uS, then dividing by 58 will give you the distance in cm, or dividing by 148 will
give the distance in inches. uS/58=cm or uS/148=inches.

The SRFO05 can be triggered as fast as every 50mS, or 20 times each second. You should
wait 50ms hefore the next trigger, even if the SRF05 detects a close object and the echo
pulse is shorter. This is to ensure the ultrasonic "beep" has faded away and will not cause
a false echo on the next ranging.

The other set of 5 pins

The 5 pins marked "programming pins" are used once only during manufacture to
program the Flash memory on the PIC16F630 chip. The PIC16F630's programming pins
are also used for other functions on the SRF05, so make sure you don't connect anything
to these pins, or you will disrupt the modules operation.

Page 3



FLAME SENSOR
UV TRON*® R2868

Quick Detection of Flame from Distance,
Compact UV Sensor with High Sensitivity and Wide Directivity,
Suitable for Flame Detectors and Fire Alarms.

Hamamatsy R2968 5 a UV TRON ultraviolét detector that makes
use of the photoelectnc effect of metal and the gas multiphication
eflect Mhas a narrow speciral sensitivity of 185 10 260 nm, being
completely insensitive 1o visibie Ight Unlike semiconducion
defectors, it does not require optical visible.cut hiters, hus
making it easy to use

In spite of its small size, the R2668 has wide angular sensitivity
{directivity) and can reliably and quickly defect weak uiltraviclet
fasatons emitted from flame due 10 use of e metal plate
cathode (&g it can delect the lame of a cgarette lighter at a
distance of more than S m.)

The R2866 is well sulted for use in flame detectors and fire
alanms, and also In detection of invisitle dischange phenomena
such as corona discharge of high-voitage transmission ines.

APPLICATIONS

® Flame detectors for gas/oil lighters and matches
@ Fire alarms

® Combustion monitors for burners

@ Inspection of ultraviolet leakage

® Detection of discharge
@ Ultraviolet switching
GENERAL
Pacametes Rating Unts
Specral Neeporse 585 1o 200 nm
Vendow Maleral UV glass -
R’ A Aporax 15 9
Osmengonal Ouine SeeFig ) -
MAXIMUM RATINGS
Parameters Rating Unies
Supply Votuge 400 Ve
Push Clrrent N mA
Avernge Discharge Cuarent * ' ma
Opwraing Tenoeratus -0 0 «60 C
CHARACTERISTICS (at 25°C)
P fating Units
Otsctarge Slaring Voltage (e LIV radiation) 280 e Mas
Recommened Opering Lokage 305225 e
Fecommendes Ayerage Dischargs Cumes ) pb
Backgound * LY <pm Max
Secaitivty * S000 com Typ

NOTES:

1) Thia m the masmuam momentary curent that can be hondiad f s Al wath
A ta¥ mmcrream s et Pan 10 g

2} Ifthe hive i cpemted near this of igher the service ife & noticeally reduced

Ut the tube withn the recommendead cument valies.

er hy SO0 hux )

operatng condtons. Note Sl Puse values may nawase ¢ P fodowrg

emdronmental facton are present

1. Mertury lampe. steritabon lampe, or halogen inmps are iccated neartry

2. Dwect oc reflectad sunbght &5 Intident on the tube.

3 Beciricy sparks meh 08 walting sgarks are present

4, Radafion sources Qe present

5. Migh slecing Ssid Gnchuding static Seid) generat=s atoes e fube

€] Thesse are representave vaslues for o savelength of 200 nm and a hght nput
of HIPWom In actusl use, T sensdi ity web viry with Dw wirvslength of P
ulraviciet radiation and e drive tiroutry employed

1]

Figure 1 UV TRON's Spectral Response and Vanous
Light Sources

"
w llmn 'l'\_\

avecTRAL ' ~H
pysrasen s

r 1%
|

:
é . I[\ oL - l\\\
“ v
g [ oms +“Tuwssran l
sl \

RELATIVE SENSITIVITY RELATAE N TENSITY

IraTation Smveted by RANMAMAT T 1 Delerent th be metable HOmEwey. 2 MesponsBity & J5emed 4 [Oisdie AS0TRTIONE O OMASONt

v sulyeched f chunge weihout rotos. NG patent Aghts sre grantes © ary of B
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FLAME SENSOR UV TRON™ R2868

Figure 2. Angular Sensitivity (Directivty)

Figure 3: Dimensional Outhne (Unit- mm)
oy a4t

UY GLASSBULE S

* Be sum 1o connect e 4.7 k1 resaior wihin 2.5 om
from e anode lead end of LY TRON

UV TRON Driving Circult C3704 series (Oplion)

cperate R2SEE aaally a8 A fame sensor
with the: low inpat voltage (DC S 1030 V)

ocaly
For the detals, plesse refer 10 the
datastwed of CIT04 serms

PRECAUTIONS FOR USE

* Ultraviolet Radiation

The UV TRON e emits Ullraviobet radiation in oparaion, When using two or more UV TRONS at e same 0me in close position, care shoukd be
Laken 50 that they do not apbcaly inledfere with each ather

* Vibration and Shock

The UV TRON 15 gned in ac u with the of MIL-STD-202F (Mettod 20400006 inch or 10g, 10- 500z, 15 mnutes, 1 cycie) and
MIL-STD-202F (Method 21381009, 11ms, Halt-sine, J imes). Howsver, should 3 strong shock e sustanead by the UY TRON (e g It drogiped), the
0lass bull may crack of he inlemal electrode may be deformead, resuiting in detenoration of slecirical characlensiics S0 exfrens careé shoukl be
1aken n handing the hbe

* Polarity

Connect the UV TRON with correct polanty. Shoukd it be connected with raverse poiarnty, Operating amoes May Occur.

WARRANTY.

The UV TRON s covered by a warmanty for 3 panod of one year alter deivary. The waranty is invted 10 replacement of any dedactive tube ous 1o
delacts le 1o the f£.

HAMAMATSU PHOTONICS K K., Electron Tube Center

314-5, Shimckrzo, Toyocks-vilnge, testa-gun Shizuoks-hen, 4350193, Japan, Telephone (B1SIME2-543 Fax: (81539622205
U2A Haromany Copecanna W) Foctas Asad Srogeaaer, N/ DMET S84 U 34, Telephone |1 908-251-000 Far (1 A08- 2001310

B POFST. 15, DHEZI 1L METRTING MR AYNORME. DUTONY. THRORIG. L31E0 0L, PaK [ATII0 2008

P Marvirati Sactrs Prance SARL. 5 Mok S Saue THGU, Dirs o Moule e Wiy, T152 My Cethor, #ance, Thimstone (354 85 53 71 00, #un (1)1 85 22 71 10

Nt Surngm. Mt Proionics Notdee AR PR T, - A0 uli, Dewlr, Teacherw (4407030550 Fan (ML TS5

Sy mararaa: Saotess £t 3 AL Vi Dwis Mot T, 0028 Avwse. Sdlarcy, Exy Temptore (IF0-36 01730 Tar (30408 1 Tey TPT Y00SEDY
MR 1088 CR
Created in Japan



“A“m UV TRON® DRIVING CIRCUIT
C3704 SERIES

Compact, Lightweight, Low Current Consumption, Low Cost
Operates as High Sensitivity UV Sensor with UV TRON
Suitable for Flame Detectors and Fire Alarms

Hamamatsy C3704 series UV TRON driving crTults are low
current consuming. Sgnal processing orculs for the UV TRON,
well known @s @ high sensinty uliraviolet detecting tube. The
C3704 series can be operated as a UV sensor by connecting the
UV TRON and apphying DC iow voltage, as ey have both a high-
voRage power Supply and a signal processing circutt on the same
peinted circut board

Since background Esenanges of the UV TRON caused by natura
exciiabon ights {such as a cosmic ray, scattered suniight, etc )
can be canceded In the signal processing cirout, the output
Signais from the C3704 seres can be used withoul emors
When the high sensibwvity sensor “UV TRON R2868" (sold
separately) Is used, the flame from a cgarette Ighier (fame
length: 25mim) can be detecled even from a distance of more
than Sm

APPLICATIONS

@ Flame detectors for gas and oll lighters
@ Fire alarms

@ Combustion monitors for burners

® Electric spark detector

® UV photoelectric counter psd

SPECIFICATIONS

Oimensional outine . . .. Figure 1
Weight . . Approx. 209 8

Output signal Open collector Qutput (50 V, 100 mA Max )

10 ms width putse output (Note ~ 1)

UV TRON supply voliage DC 350 V (Note * 2)

Cuenching time Approx. 50 ms

Operating temperature ... ... ... -1000+50°C

(with no condensation)

Suitabie UV TRON ~ Low voltage operation UV TRON
(such as R2868) 0

Figure 1: Dimensional Outline {Unst - mm)
4935

B o

C3704 C3704-02 | C3704-03 <Top Vierw>
Input Voitage 10 ko 30 Vac] SVoc + 5% 6o 5 Vdc
| Current consumption | 3 mA Max. | 300uA Max ] 300 Max ] .,*g ©
Note 1 The cutpnst pulse width can be ectended 1 15 about 1008 by adctng #
caposior to the arut board.
Note 2. Snoe the outout impedance of th power supply s extremely hight. an
ordinary volimetsy carmdt be used. Use a volimelsr that has an lnput <Side View>
rpecaros of morw than 10 GO

FeorToson ArTared by MAMAMATIU » beleved i3 be wtatie Fowever N0 WAOMADIty 3 Facmed 17 POLLDN SIS0 ¥ OFTRLONE
TEelCIont IR WhWOSE B ChINge WESOUT POtce M3 PERTE IEEI A rwied D Ay of Pe CrTui Seacrbed feren © 15T Harwraty Phaomcs KK
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UV TRON® DRIVING CIRCUIT C3704 SERIES

Figure 2: Schematic Diagram

uv TRON
{SOLD SEPARATELY)
ANCOE CATHODE v
I 0 Y o
,‘ OUTPUT SIGNAL GND
A Ix WAVEFORM  _ _ ¢,
+5vde r- +asovee | Q
l - GND
CONSTANT * HIGH VOLTAGE SIGNAL Qe
v Oy voutaceé || ococ -| PROCESSING - b P
&) CIRCLNT CONVERTER C‘R%ng % —Tq—«, Q@
POANER Y
e LAl 4 || o OPENCOUECTOR
s | ‘& / ~ QUTPUT (3)
GND P T s0-00ma’ |
Nol kcluded in C3TO4-02 RERLE RO i
- BACKGROUND CANCEL LEVEL
. e

Fm 3: Method of Connection POWER SUPPLY INPUT AND SIGNAL OUTPUT POINT

¢ POWER SUPPLY INPUT

1 SKGNAL QUTPUT _l)

2 SBIGNAL QUTPUT O _] (Note 1)
JUMPER LEAD FOR SETTING 3 OPEN COLLECTOR OUTPUT

RN LD LIRA e Cx: POINT FOR ADDING A CAPACITOR TO

EXTEND OUTPUT PULSE WIDTH (Notw )

i cancel £

of 10ms width oaly when 3 o 9 pubses ender P
FITCUR WIth 2 S srterval of 2 seconeds of ims om
the UV TRON, Canced level con be sesin 4 steps
(number of palsers. 36, 7, §) by this pumper inad
Connect 10 "3 for gevera! use When wsing whern:
M Al exctithon lgre (s (esend, sl Ba
canced kevel at 3 higher step (5, 7. 9)

CONNECTING POINT OF LIV TRON
A Cusnectng Amode of UV TRON
K C g Catode of UV TRON

Note 3 Ao osd can be drven by i ostpt s pomts * 1* and "2 becouse these sgnals ae
ourps o the only CMOS IC drecty When 4 oad such 6 2 buzzer and a el 15
connecied o thes crowt, it should be conmecied to the pont open collecion output. The
TR g Of e cpen colocion 6 SOV, 300mA. B careful not 10 eacoed the ratngs.

Note & The outpur pudse wadih 15 504 %0 10ms 5 shppng It the pulse widh neads 10 te
extondod. add & Capacior 10 T pound. (When uting an shochiofytc condenies, make
sure Ihe polanty & comect |
wg OX =1 uF Pubse Wi o 5 CX=10 0 Pudse W o 108

PRECAUTIONS FOR USE

@ Since the operation impedance is extremely high, the UV TRCN should be connected as dose as possile to the circuit
board within 5 om.

o Toake care 1o avoxt extemal notse sncs a C-MOS IC 15 used in the circut, It s recommandad that the whole PC board be put
in the shield box when It is used.

® To reduce currant consumption, oscillating frequency is very kow (spprox. 20 Hz) in this DC-DC converter. Thus, the sutput
impedance of the high voltage power supply i extremaely high. If the surrounding humidity & high, electrical leakage on the
PC voard surfacs may jead 10 a drop In the supply voltage to the UV TRON. This voltage drop may result in lowerad delsc-
tien performance, 50 8 mostureproof matenal (silicone compound, #ic. ) should be appied at the connecting point of the
UV TRON, etc., ¥ using the unit in a humid enviconment.

® A mode! equipped with a flame sensor (R2838) is also available,

HAMAMATSU PHUTONICS KK Electron Tube Cemter
114.5, Shimckarca, Toyooks-wilige, wata-gun, € un, 438-0193 Jagun, Tulephone (87)530082-5M8, Fax (81)53502-2205 Tekex, 4225 tHEHAMAHO
us4 < I Focend Aaet Srege N BEEETAN0 U5 A Tebegtore | TIES-T3V00D, Pou {10RE-234-18

Gy Gt pemnw . 0. D221 Merurting e Arwrwewes. Gervumy, Telepnone: (4380533750, Pan (438 7232058

Fracs Harmra, Proses Prnce SARL @ M Ge Sase Togn Pac S Moske s Ve, 91857 ey Cosec, france. Tebepnooe (1371 82 53 11 00 Fax (134 2071 0

Conte Mg Hemarsatse Prtnics UK L L Poins, 3 (ladech W, Witret 1wl Exett. NickSamss D100 744, st Kirgaom, Tewphora. (44118107 3500 Fas |0101. 367 €304

Neth Farcee erwrrat Privkmes Haten 48 Pavicee 7. 510443 Cwia. Dweter, Drrphore (W08 TOJ-J3-0 Paw. 14587505898

Ay e Pt D 550 LAk D A, 19 ST e (M Ry, et (WG AT PR B COMES0A &1 Y PTI007EQY
JUL 1567 CR
Cromed m Japun
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TCRT5000(L)

Vishay Semiconductors

SHAY.

Reflective Optical Sensor with Transistor Output

Description

The TCRTS000 and TCRTS500L are reflective sensors
which Include an infrared emilter and phototransistor
in a leaded package which blocks visible light. The
package includes two mounting clips. TCRTS000L s
the long lead version,

TCRTS200 TCRTSC00L

Features
* Package type: Leaded @ -
« Detector type: Phetotransistor
* Dimensions:
L10.2mmxWS8mmxH 7.0 mm
* Peak operating distance: 2.5 mm Applications
* Operating range: 0.2 mm 10 15 mm « Position sensor for shaft encoder
* Typical oulput current under test: Ic = 1 mA « Detection of reflective material such as paper, IBM
« Daylight blocking tilter cards, magneltic tapes etc.
« Emitter wavetength 950 nm « Limit swatch for mechanical motions in VCR
* Lead (Pb)-free soldering released * General purpose - wherever the spacs s limited

« Lead (Pb}-free componant in accordance to RoHS
2002/95EC and WEEE 2002/96/EC

Order Instructions
Part Numbe Remarks | Minimum Order Quaritity
TCRTs000 3.5 mwn lead langmh | 4500 pos, 50 pesiube
TCATS000L 15 men lead fength | 2400 pos. 48 poetube
Absolute Maximum Ratings
Tamo = 25 *C, unless atherwise spocified
Input (Emitter)
Pammeter Teat condition Symbol Value Unit
Reverse voltage Vi 5 v
Forward curreat ly 80 mA
Forward surge current Li0ps Ipay 3 A
Power dasipation Tane 525°C Py 100 mwW
Junction temperature 1 : T, T 00 It i
Document Number 83760 www. vishay.com

Rav. 1.6, 04-Sep-08 1
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(L) VISHAY.
Vishay Semiconductors v
Output (Detector)
Paramotor Tost condtion Symbol Value Unit
Collactor amitfer voltage Vego 70 v
Emitter codector voltage Veco 5 v
Collictor current Ig 100 mA
Power dissipation Tamp <55 °C Py 100 mw
Junction temparature T 100 °c
Sensor
Paramater Test condition Symbol Valua Unit
Total power dissipation Tamp s 25°C Pi 200 mW
Operation lemperature range Tamt ~2510 485 °C
Storage temperatura range Teg -2510 + 100 “C
Soidering temperature 2 mm from case, 1< 108 Ty 260 °c
00
§ Coughod davice
i 200
é Phototansssion \
‘g 100
; IR - dode N
o \§
0
a = 0 75 100
" g Tervo - Ambrent Temparature (°C)
Figure 1. Power Dissipation Limit va. Ambient Temperature
Electrical Characteristics
Taet = 25 °C, unless otherwise specified
Input (Emitter)
Parameter Test condition Symbol Min TP, Max Unit
Forward voitage lp =60 mA Ve 1.25 1.5 v
Junction capacitance Va=0V,1=1MHz G 17 3
Radiant intensity lg=G0MA, 1p =« 20 ms lg 21 mWisr
Paak wavelength Ip =100 mA Ap 840 nm
Virtual source diamater Meathod. 63 % encircled energy o 21 mem
Output (Detector)
Parameter Test condition Symbol Min Typ, Maax Unit
Collactar emitter voltage lc=1mA Veeo 70 v
Ematter collector yoltage lg = 100 pA Veeo 7 v
Collactor dark cumant Vee =20V, iz w0, E=0 lceo 10 200 nA
WWw.vishay.com Document Number 83760
2 Rev. 1.6, 04-Sep-06
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VISHAY.

TCRT5000(L)

Vishay Semiconductors

Sensor

Parameler Tost condilion Symool Min TR Max Uni
Collector current Veg =BV, Ip =« 10mA, |c'.2l 0.5 1 21 mA

D =12mm

Coflector emitier satuation le=10mA, Ip =0.1 mA, VeEsat 1.2 04 v
wvoltage D=12mm
'l Sae figure 3

2l Test surtace: Mirror (MIr. Spindiar a. Hoyer, Part No 340005)

1
L
%
5
-
<
8

Figura 2. Test Circuit

Typical Characteristics
Tamt = 25 °C, undass otharwise spacified

I

1
0 0204050810124 161820
00 11 ¥¢ - Forward Voltage (V)

Flgura 4. Forward Current vs. Forward Voltage

e

i
d = working distance

D = Distance
12+ 02 mm

NN
M‘?\, 7.0202mm

oo L)} 1
T \

wime || & ]

Figura 3, Test Circut

Veg =8V
15 = 20 mA

09

08

[ 4

CTH o - Rotatve Curront Transter Ratio
AN
A
/
/

05
«30-20-90 0 10 20 30 40 50 6070 B8O 90 100
010w Tare - Ambieot Temperature ("C)

Figura 5. Ralative Currant Transier Ratio vs.
Ambient Tampertue

Documant Number 83760
Rov. 1.8, 04-Sop.06
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TCRT5000(L) —

Vishay Semiconductors

‘°§ Ve Nee= 10V
E Vee =5V i I = 20 mA
; 10
T 3
& - \
= 2 : oal \ :
E o1) - § o8 \\
§ E g 04 -
3 ool // 3 ’ ™~
s F : ozl
°m1 i Adadi Dbl Sy °.°
0.1 1 10 100 0 2 4 6 B 10 12 14 18
p— | - Forward Cument {mA) e e d « Distance 10 Refecting Card {mm)
Figure 6. Collector Currant vs, Forward Currant Figure 9. Relatve Collactor Currant vs. Distance

\
Al

|-+ Cofiector Curment (mA)

iy PRI
10 100
Wit Vog - Cotlecior Emtter Voltage (V)
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