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LAMPIRAN B
PROGRAM PADA PENGONTROL MIKRO
ATMEGA 128 SMD



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 :4/22/2011

Author : Panji,Rezaly, Christian
Company : Chrenji

Comments:

Chip type : ATmegal28
Program type : Application
Clock frequency : 16.000000 MHz
Memory model : Small

External SRAM size : 0

Data Stack size  : 1024

*% *% * % * % * *k*k *% * % * % *%

#include <megal28.h>
#include <delay.h>
#include <stdio.h>
#include <stdlib.h>
#include <i2c.h>
#include <lcd.h>

#define PIN_SOUND 0

#define ADC_VREF_TYPE 0x00
#define BANYAK_SAMPLE 128
#define FREKUENSI_SAMPLING 8000
#define AMBIL_FREKUENSI 500
#define SOUND_VALUE 250

/I Alphanumeric LCD Module functions
#asm

.equ __lcd_port=0x15 ;PORTC
#endasm

/1'12C Bus functions

#asm
.equ __i2c_port=0x12 ;PORTD
.equ __sda_bit=1
.equ __scl_bit=0

#endasm

// Read the AD conversion result
unsigned int read_adc(unsigned char adc_input)

{

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

ADCSRA|=0x40;

/I Wait for the AD conversion to complete

while ((ADCSRA & 0x10)==0);

ADCSRA|=0x10;

return ADCW;

}
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char LCD[40],Text[32];
eeprom unsigned int Compass_Value = 0;
unsigned char LineSensorValue = 0;

#include "LineSensor.c"
#include "SSC32.c"

/I Declare your global variables here
#define PushButton ((~PINA)>>4)

void main(void)

unsigned int Compass_PV=0, counter = 0;
unsigned int ADCJ[10];

unsigned char i=0,a=0,b=0;

intk;

I/ Declare your local variables here

[l Input/Output Ports initialization

/I Port A 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 Statel=T State0=T
PORTA=0xFF;

DDRA=0x00;

/I Port B 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 Statel=T State0=T
PORTB=0x00;

DDRB=0x00;

/I 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 Statel=T State0=T
PORTC=0x00;

DDRC=0x00;

/I Port D initialization

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

DDRD=0x00;

/I Port E 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 Statel=T State0=T
PORTE=0x00;

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 Statel=T State0=T
PORTF=0x00;

DDRF=0x00;

/I Port G initialization

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

DDRG=0x00;

/I Timer/Counter 0 initialization

I Clock source: System Clock
/I Clock value: Timer 0 Stopped
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/l Mode: Normal top=FFh

/I OCO output: Disconnected
ASSR=0x00;
TCCRO0=0x00;
TCNTO0=0x00;
OCR0=0x00;

/I Timer/Counter 1 initialization

/I Clock source: System Clock

/I Clock value: Timer 1 Stopped

/ Mode: Normal top=FFFFh

/I OC1A output: Discon.

// OC1B output: Discon.

// OC1C output: Discon.

/I Noise Canceler: Off

/I Input Capture on Falling Edge
/I Timer 1 Overflow Interrupt: Off
/Il Input Capture Interrupt: Off

/I Compare A Match Interrupt: Off
/I Compare B Match Interrupt: Off
/I Compare C Match Interrupt: Off
TCCR1A=0x00;

TCCR1B=0x00;

TCNT1H=0x00;

TCNT1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;

OCR1AL=0x00;

OCR1BH=0x00;

OCR1BL=0x00;

OCR1CH=0x00;

OCR1CL=0x00;

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

/I OC2 output: Disconnected
TCCR2=0x00;

TCNT2=0x00;

OCR2=0x00;

/I Timer/Counter 3 initialization

/I Clock source: System Clock

/I Clock value: Timer 3 Stopped

// Mode: Normal top=FFFFh

/I Noise Canceler: Off

/I Input Capture on Falling Edge
/I OC3A output: Discon.

// OC3B output: Discon.

// OC3C output: Discon.

/I Timer 3 Overflow Interrupt: Off
Il 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;
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OCR3AL=0x00;
OCR3BH=0x00;
OCR3BL=0x00;
OCR3CH=0x00;
OCR3CL=0x00;

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

/[ INT1: Off

/I INT2: Off

/I 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;

/I USARTO initialization

/l Communication Parameters: 8 Data, 1 Stop, No Parity
/I USARTO Receiver: On

/I USARTO Transmitter: On

/I USARTO Mode: Asynchronous
/I USARTO Baud rate: 115200
UCSR0OA=0x00;
UCSR0OB=0x18;
UCSROC=0x06;
UBRROH=0x00;
UBRROL=0x08;

/I USART1 initialization

/I Communication Parameters: 8 Data, 1 Stop, No Parity
/I USART1 Receiver: On

/I USART1 Transmitter: On

/I USART1 Mode: Asynchronous
/I USART1 Baud rate: 38400
UCSR1A=0x00;
UCSR1B=0x18;

UCSR1C=0x06;
UBRR1H=0x00;
UBRR1L=0x11;

/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: 1000.000 kHz
/I ADC Voltage Reference: AREF pin
ADMUX=ADC_VREF_TYPE & 0xff;
ADCSRA=0x84;

/I LCD module initialization
lcd_init(16);

/1'12C Bus initialization
i2c_init();
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while (1)

{
if(PushButton == 0) /I CEK ADC
{
GoHome();
while(1)
{
lcd_clear();

}

}
else if(PushButton == 2)

{
while(1)
{

sprintf(LCD,"%d ",read_adc(1));
lcd_puts(LCD);
delay_ms(500);

GoHomeBaru();

lcd_clear();
sprintf(LCD,"%d",read_adc(1),);
lcd_puts(LCD);

delay_ms(100);

if(read_adc(1)==120 && k==0)
{

GoSalamPembuka();
delay_ms(100); k=1,

}
if(read_adc(1)==120 && k==1)
{

GoTanjakKanan();
delay_ms(100); k=2;
}

if(read_adc(1)== 120 && k==2)
{

GoPrepareTrecekKiri();
GoTrecekKiri();
GoTrecekKiri();
GoHomeBaru();
delay_ms(100); k=3;

}
if(read_adc(1)==120 && k==3)
{

GoJalanJongkok();
GoJalanJongkok(); GoJalanJongkok();
delay_ms(100); k=4;

¥
if(read_adc(1)== 120 && k==4)
{

GoZonaTengah();
GoHomeBaru();
delay_ms(100); k=5;

}
if(read_adc(1)==120 && k==5)

{

GoJalanJongkok();
GoJalanJongkok();GoJalanJongkok();
delay_ms(100); k=6;

}

if(read_adc(1)==120 && k==6)

{

GoBelokKanan();
GoBelokKanan();
GoBelokKanan();
delay_ms(100); k=7;

/Iprogram utama
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}
if(read_adc(1)==120 && k==7)

{

GoJalanJongkok();
GoJalanJongkok(); GoJalanJongkok();
delay_ms(100); k=8;

}
if(read_adc(1)== 120 && k==8)

{

GoBelokKiri();
GoBelokKiri();
GoBelokKiri();
delay_ms(100); k=9;

}
if(read_adc(1)==120 && k==9)
{

GoJalanJongkok();
GoJalanJongkok();GoJalanJongkok();
delay_ms(100); k=10;

}
if(read_adc(1)== 120 && k==9)

{
GoSalamPenutup();

delay_ms(100); k=0;

else if(read_adc(1)==! 120)

GoHomeBaru();
delay_ms(100);
/lelse;
}
}
else if(PushButton == 5) /I Coba Tanjak Kanan
while(1)
GoTanjakKanan();
delay_ms(100);
}
}
else if(PushButton == 6) //Coba belok Kanan
while(1)
{
GoHome();
delay_ms(1000);
while(1)
GoBelokKanan();
delay_ms(100);
}
}
}
else if(PushButton == 7) //Coba belok Kiri
while(1)
GoHome();
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delay_ms(1000);
while(1)

for(i=0;i<4;i++)

GoBelokKiri();
delay_ms(100);

}
}
}
else if(PushButton == 8) /ICoba Trecek Kiri
while(1)
GoHome();
delay_ms(1000);
while(1)
GoPrepareTrecekKiri();
GoTrecekKiri();
GoTrecekKiri();
GoTrecekKiri();
GoTrecekKiri();
delay_ms(500);
}
}
}
else if(PushButton == 9) //ICoba Trecek Kanan
while(1)
GoHome();
delay_ms(1000);
GoPrepareTrecekKanan();
GoTrecekKanan();
GoTrecekKanan();
GoTrecekKanan();
GoTrecekKanan();
delay_ms(500);
GoHomeBaru();
}
}
else if(PushButton == 10) //Coba Jalan Jongkok
while(1)
GoHome();
delay_ms(1000);
GoJalanJongkok();
}
}
else if(PushButton == 11) //Coba Trecek Kiri
{
}
else if(PushButton == 12) /I coba seblak
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while(1)
GoSeblak();
}
else if(PushButton == 14) / read Line Sensor Result

GoHome();
while(1)

if(LineSensor() == 1)
lcd_clear();
led_putsf("KIRI");
delay_ms(100);

else if(LineSensor() == 2)
lcd_clear();
Icd_putsf("KANAN™");
delay_ms(100);

else if(LineSensor() == 3)
lcd_clear();

lcd_putsf("BOTH");
delay_ms(100);

}

else if(PushButton == 15) /I read Line Sensor value

GoHome();
while(1)

lcd_clear();

sprintf(LCD,"%d %d %d %d\n%d %d %d %d", PINB.O, PINB.1, PINB.2, PINB.3, PINB .4,
PINB.5, PINB.6, PINB.7);

lcd_puts(LCD);

delay_ms(100);

SUB PROGRAM UNTUK SSC-32

#include <string.h>
#define RXB8 1
#define TXB8 0
#define UPE 2
#define OVR 3
#define FE 4
#define UDRE 5
#define RXC 7

#define FRAMING_ERROR (1<<FE)

#define PARITY_ERROR (1<<UPE)

#define DATA_OVERRUN (1<<OVR)

#define DATA_REGISTER_EMPTY (1<<UDRE)
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#define RX_COMPLETE (1<<RXC)

flash int HomePosition[1][64] = {

{2550,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,950,1500,
2239,1391,1550,1910,730,1491,1519,1461,1111,2300,1450,1509,600,600,600,600,600,600,600,600,600,600,
600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600}

Y
flash int TanjakKanan[7][64] = {

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,950,1500,
2239,1391,1550,1910,730,1491,1519,1461,1111,2300,1499,1509,600,600,600,600,600,600,600,600,600,600,
600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1816,2164,1539,1380,1461,1937,1290,1710,1
541,2302,1391,877,1439,985,1788,1548,1430,1716,1402,1818,1524,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1710,1598,1539,557,1461,1008,1373,1063,15
41,1520,1391,877,1439,985,1788,1548,1430,1716,1402,1795,1524,600,600,600,600,600,600,600,600,600,60
0,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600%},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1816,2164,1539,1380,1461,1937,1290,1710,1
541,2302,1391,877,1439,985,1788,1548,1430,1716,1402,1795,1524,600,600,600,600,600,600,600,600,600,6
00,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1710,1598,1539,557,1461,1008,1373,1063,15
41,1520,1391,877,1439,985,1788,1548,1430,1716,1402,1795,1524,600,600,600,600,600,600,600,600,6 00,60
0,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600%},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,952,1459,1682,586,1461,1627,1290,866,1570,
1487,1391,877,1541,985,1717,1592,1430,1692,1461,1795,1590,800,800,800,800,800,800,800,800,800,800,8
00,800,800,800,800,800,800,800,800,800,800,800,800,800,800,800,800,800,800,800,800,800},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,950,1500,
2239,1391,1550,1910,730,1491,1519,1461,1111,2300,1496,1509,500,500,500,500,500,500,500,500,500,500,
500,500,500,500,500,500,500,500,500,500,500,500,500,500,500,500,500,500,500,500,500,500}

3
flash int SalamPembuka[7][64] = {

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,950,1500,
2239,1391,1550,1910,730,1491,1519,1461,1111,2300,1450,1509,600,600,600,600,600,600,600,600,600,600,
600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1290,2189,1539,761,1461,1500,1261,1570,15
00,2239,1391,1550,1910,730,1491,1519,1461,1111,2300,1450,1509,600,600,600,600,600,600,600,600,600,6
00,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600%},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1880,1402,1539,761,1461,1500,1739,1021,15
00,2239,1391,1550,1910,730,1491,1519,1461,1111,2300,1450,1509,600,600,600,600,600,600,600,600,600,6
00,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1747,2189,1539,1516,1461,1500,1373,1062,1
500,1470,1391,1550,1950,730,1491,1519,1461,1070,2339,1450,1509,600,600,600,600,600,600,600,600,600,
600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1958,2189,1539,1516,1461,1500,1164,1063,1

500,1470,1391,1550,1719,1181,1241,1519,1461,1300,1889,1700,1509,600,600,600,600,600,600,600,600,60
0,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},
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{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1747,2189,1539,1516,1461,1500,1373,1062,1
500,1470,1391,1550,1950,730,1491,1519,1461,1070,2339,1450,1509,600,600,600,600,600,600,600,600,600,
600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600%},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,950,1500,
2239,1391,1550,1910,730,1491,1519,1461,1111,2300,1450,1509,600,600,600,600,600,600,600,600,600,600,
600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600}

¥
flash int SalamPenutup[6][64] = {

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,950,1500,
2239,1391,1550,1910,730,1491,1519,1461,1111,2300,1450,1509,600,600,600,600,600,600,600,600,600,600,
600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1290,2189,1539,761,1461,1500,1261,1570,15
00,2239,1391,1550,1910,730,1491,1519,1461,1111,2300,1450,1509,600,600,600,600,600,600,600,600,600,6
00,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1880,1402,1539,761,1461,1500,1739,1021,15
00,2239,1391,1550,1910,730,1491,1519,1461,1111,2300,1450,1509,600,600,600,600,600,600,600,600,600,6
00,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600%},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1747,2189,1539,1516,1461,1500,1373,1062,1
500,1470,1391,1550,1950,730,1491,1519,1461,1070,2339,1450,1509,600,600,600,600,600,600,600,600,600,
600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1958,2189,1539,1516,1461,1500,1164,1063,1
500,1470,1391,1550,1719,1181,1241,1519,1461,1300,1889,1700,1509,600,600,600,600,600,600,600,600,60
0,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1747,2189,1539,1516,1461,1500,1373,1062,1
500,1470,1391,1550,1950,730,1491,1519,1461,1070,2339,1450,1509,600,600,600,600,600,600,600,600,600,
600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600}

+

flash int BelokKiri[5][64] = {

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,1062,150
0,2239,1391,1491,1960,700,1491,1519,1430,1070,2370,1450,1461,600,600,600,600,600,600,600,600,600,60
0,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,838,2143,1539,761,1461,1500,1948,1043,150
0,2239,1391,1491,1980,700,1509,1639,1931,1029,2310,1481,1509,600,600,600,600,600,600,600,600,600,60
0,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,844,2080,1539,761,1461,1500,1878,1043,150
0,2239,1391,1491,1980,700,1509,1633,1683,1194,2310,1481,1573,700,700,700,700,700,700,700,700,700,70
0,700,700,700,700,700,700,700,700,700,700,700,700,700,700,700,700,700,700,700,700,700,700},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1063,2007,1539,761,1461,1500,2218,1043,15
00,2239,1391,1491,1980,700,1509,1633,1461,1131,2310,1481,1573,600,600,600,600,600,600,600,600,600,6
00,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600%,

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,1062,150
0,2239,1391,1491,1960,700,1491,1519,1430,1070,2370,1450,1461,900,900,900,900,900,900,900,900,900,90
0,900,900,900,900,900,900,900,900,900,900,900,900,900,900,900,900,900,900,900,900,900,900}

+

flash int BelokKanan[7][64] = {
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{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,1062,150
0,2239,1391,1491,1960,700,1491,1519,1430,1070,2370,1450,1461,600,600,600,600,600,600,600,600,600,60
0,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,1062,150
0,2239,1391,1488,1951,700,1548,1646,1427,1141,2310,1467,1552,300,300,300,300,300,300,300,300,300,30
0,300,300,300,300,300,300,300,300,300,300,300,300,300,300,300,300,300,300,300,300,300,300},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,1062,150
0,2239,1391,1205,1895,700,1567,1681,1427,1107,2310,1470,1552,600,600,600,600,600,600,600,600,600,60
0,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,1062,150
0,2239,1391,1205,1895,700,1589,1499,1427,1107,2310,1473,1552,600,600,600,600,600,600,600,600,600,60
0,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600%},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,1062,150
0,2239,1391,1205,1848,700,1509,1461,1427,1107,2310,1462,1333,600,600,600,600,600,600,600,600,600,60
0,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,1062,150
0,2239,1391,1504,1941,700,1509,1425,1427,1107,2310,1524,1391,600,600,600,600,600,600,600,600,600,60
0,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600%},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,1062,150
0,2239,1391,1491,1960,700,1491,1519,1430,1070,2370,1433,1461,600,600,600,600,600,600,600,600,600,60
0,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600}

}

flash int HomeBaru[1][64] = {

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,1062,150
0,2239,1391,1488,1951,700,1487,1519,1427,1065,2370,1452,1461,1000,1000,1000,1000,1000,1000,1000,10
00,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000, 1000,1000,
1000,1000,1000,1000,1000}

%

flash int TurnLeft[7][64] = {

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,950,1500,
2239,1391,1550,1910,730,1491,1519,1461,1111,2300,1450,1509,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,950,1500,
2239,1391,1550,1910,730,1491,1421,1461,1111,2300,1450,1364,600,600,600,600,600,600,600,600,600,600,
600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,950,1500,
2239,1391,1550,1910,730,1491,1406,1696,1111,2300,1450,1450,600,600,600,600,600,600,600,600,600,600,
600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600%},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,950,1500,
2239,1391,1550,1910,730,1491,1459,1704,1045,2300,1450,1509,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,950,1500,
2239,1391,1550,1910,730,1491,1693,1754,1112,2345,1485,1585,600,600,600,600,600,600,600,600,600,600,
600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,950,1500,
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2239,1391,1550,1910,730,1491,1601,1461,1111,2349,1450,1603,600,600,600,600,600,600,600,600,600,600,
600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,950,1500,
2239,1391,1550,1910,730,1491,1519,1461,1111,2300,1450,1509,1000,1000,1000,1000,1000,1000,1000,100
0,2000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000}

}

flash int Seblak[5][64] = {

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,1062,150
0,2239,1391,1491,1339,1461,1281,1519,1430,1665,1509,1742,1485,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1880,2500,1513,1459,1461,1739,1177,1298,1
500,2239,1391,1491,1307,1461,1281,1418,1430,1663,1509,1680,1300,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,1062,150
0,2239,1391,1491,1307,1461,1281,1406,1430,1663,2108,1232,1379,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1852,1654,1539,761,1461,866,1177,1062,151
3,1487,1391,1491,1307,1461,1281,1515,1430,1663,2108,1232,1472,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,1062,150
0,2239,1391,1491,1322,1518,1180,1854,1430,1693,1688,1609,1615,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000}

+

flash int Prepare[3][64] = {

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,1062,150
0,2239,1391,1550,1910,730,1491,1519,1461,1111,2300,1450,1509,600,600,600,600,600,600,600,600,600,60
0,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,1062,150
0,2239,1391,1491,1951,700,1582,1672,1430,1065,2285,1503,1598,600,600,600,600,600,600,600,600,600,60
0,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1710,1992,1539,698,1461,1627,1373,1062,15
41,1768,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,2000,2000,2000,2000,2000,2000,2000,2
000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,200
0,2000,2000,2000,2000,2000}

3
flash int KlatBahu[2][64] = {
{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1964,1992,1539,698,1461,1373,1598,1062,15
41,1768,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1640,400,400,400,400,400,400,400,400,400,4
00,400,400,400,400,400,400,400,400,400,400,400,400,400,400,400,400,400,400,400,400,400,400},
{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1513,1992,1539,1430,1461,1627,1120,1062,1

541,2245,1391,877,1318,1063,1788,1603,1430,1764,1365,1795,1290,600,600,600,600,600,600,600,600,600,
600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600}
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j3
flash int NguraiRikmo[2][64] = {

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1373,1992,1539,1459,1461,1627,500,1062,15
41,1992,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,1200,1200,1200,1200,1200,1200,1200,1
200,1200,1200,1200,1200,1200,1200,1200,1200,1200,1200,1200,1200,1200,1200,1200,1200,1200,1200,120
0,1200,1200,1200,1200,1200},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,2500,2218,1459,1346,1461,1373,1823,1062,1
541,1992,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,1200,1200,1200,1200,1200,1200,1200,
1200,1200,1200,1200,1200,1200,1200,1200,1200,1200,1200,1200,1200,1200,1200,1200,1200,1200,1200,12
00,1200,1200,1200,1200,1200}

I
flash int Berhias[6][64] = {

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1373,1992,1539,1459,1461,1823,838,1107,15
41,1768,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1373,1992,1539,1459,1461,1570,922,937,154
1,1768,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,1000,1000,1000,1000,1000,1000,1000,10
00,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,
1000,1000,1000,1000,1000},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1373,1992,1539,1459,1461,1852,500,1021,15
41,1768,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1373,1992,1539,1459,1461,1852,838,1277,15
41,1964,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1373,1992,1539,1459,1461,1739,1148,1000,1
541,1739,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,1000,1000,1000,1000,1000,1000,1000,
1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,10
00,1000,1000,1000,1000,1000%,

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1373,1992,1539,1459,1461,1739,980,1043,15
41,1654,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000}

flash int Gaya[64] =
{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1816,2164,1539,1380,1461,1937,1290,1710,1
541,2302,1391,877,1439,985,1788,1548,1430,1692,1402,1795,1524,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000};

flash int GeserKiri[5][64] = {

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,952,1500,
2239,1391,1518,1877,730,1491,1519,1461,1064,2462,1411,1509,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,952,1500,

2239,1391,1518,1908,730,1491,1410,1461,1064,2462,1411,1352,500,500,500,500,500,500,500,500,500,500,
500,500,500,500,500,500,500,500,500,500,500,500,500,500,500,500,500,500,500,500,500,500},
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{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,952,1500,
2239,1391,1327,1851,730,1491,1410,1461,1064,2462,1411,1266,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000%,

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,952,1500,
2239,1391,1327,1851,730,1533,1700,1461,1064,2462,1411,1595,1000,1000,1000,1000,1000, 1000,1000,100
0,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000%,

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,952,1500,
2239,1391,1518,1877,730,1491,1519,1461,1064,2462,1411,1509,700,700,700,700,700,700,700,700,700,700,
700,700,700,700,700,700,700,700,700,700,700,700,700,700,700,700,700,700,700,700,700,700}

b

flash int GeserKanan[6][64] = {

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,952,1500,
2239,1391,1518,1877,730,1491,1519,1461,1064,2397,1411,1509,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,952,1500,
2239,1391,1518,1877,730,1491,1689,1461,1087,2372,1411,1609,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,952,1500,
2239,1391,1518,1911,730,1560,1689,1636,1165,2368,1411,1609,1000,1000,1000,1000,1000,1000,1000,100

0,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,952,1500,
2239,1391,1518,1959,730,1442,1554,1636,1108,2397,1411,1503,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,952,1500,
2239,1391,1518,2011,730,1442,1409,1636,1060,2414,1400,1310,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,952,1500,
2239,1391,1518,1877,730,1491,1519,1461,1064,2397,1411,1509,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000}

I3
flash int TrecekEnd[4][64] = {

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1710,1598,1539,557,1461,1008,1373,1063,15
41,1520,1391,877,1439,985,1788,1548,1430,1692,1402,1795,1524,600,600,600,600,600,600,600,600,600,60
0,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600%},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1816,2164,1539,1380,1461,1627,1290,1710,1
541,2302,1391,877,1541,985,1760,1548,1430,1692,1461,1795,1673,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1360,2189,1539,761,1461,1290,1663,1063,15

00,2239,1391,1550,1910,730,1491,1594,1461,1111,2314,1450,1597,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,100

0,1000,1000,1000,1000,1000},
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{2550,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,950,1500,
2239,1391,1550,1910,730,1491,1519,1461,1111,2300,1450,1509,500,500,500,500,500,500,500,500,500,500,
500,500,500,500,500,500,500,500,500,500,500,500,500,500,500,500,500,500,500,500,500,500}

+

flash int TrecekKiri[3][64] = {

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1816,2164,1539,1380,1461,1500,1290,1710,1
541,2302,1391,1550,1756,1261,1104,1408,2091,1294,2077,1421,1509,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1816,2164,1539,1380,1461,1500,1290,1710,1
541,2302,1391,1550,1795,1261,1104,1603,2091,1557,2128,1248,1509,2000,2000,2000,2000,2000,2000,200
0,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2
000,2000,2000,2000,2000,2000},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1816,2164,1539,1380,1461,1500,1290,1710,1
541,2302,1391,1550,1795,1261,1104,1730,2091,1557,1600,1788,1509,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000%}

2
flash int TrecekKanan[3][64] = {

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1816,2164,1539,1380,1461,1500,1290,1710,1
541,2302,1391,1550,1795,1261,1104,1603,2091,1557,2128,1248,1509,2000,2000,2000,2000,2000,2000,200
0,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2
000,2000,2000,2000,2000,2000},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1816,2164,1539,1380,1461,1500,1290,1710,1
541,2302,1391,1550,1795,1261,1104,1730,2091,1557,1600,1788,1509,2000,2000,2000,2000,2000,2000,200
0,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2
000,2000,2000,2000,2000,2000},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1816,2164,1539,1380,1461,1500,1290,1710,1
541,2302,1391,1550,1795,1261,1104,1408,2091,1294,2077,1421,1509,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000}

3
flash int PrepareTrecekKiri[4][64] = {

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,950,1500,
2239,1391,1550,1910,730,1491,1519,1461,1111,2300,1450,1509,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000%,

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1816,2164,1539,1380,1461,1500,1290,1710,1
541,2302,1391,1550,1866,730,1516,1408,1461,1111,2339,1450,1294,1000,1000,1000,1000,1000,1000,1000,
1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,10
00,1000,1000,1000,1000,1000},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1816,2164,1539,1380,1461,1500,1290,1710,1

541,2302,1391,1550,1853,730,1516,1397,2091,1183,2233,1450,1509,1000,1000,1000,1000,1000,1000,1000,
1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,10

00,1000,1000,1000,1000,1000%,

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1816,2164,1539,1380,1461,1500,1290,1710,1
541,2302,1391,1550,1756,1261,1104,1408,2091,1294,2077,1421,1509,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000}
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flash int PrepareKanan[4][64] = {

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,950,1500,
2239,1391,1550,1910,730,1491,1519,1461,1111,2300,1450,1509,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000%,

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1816,2164,1539,1380,1461,1500,1290,1710,1
541,2302,1391,1550,1866,730,1516,1408,1461,1111,2339,1450,1294,1000,1000,1000,1000,1000,1000,1000,
1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,10
00,1000,1000,1000,1000,1000%,

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1816,2164,1539,1380,1461,1500,1290,1710,1
541,2302,1391,1550,1853,730,1516,1397,2091,1183,2233,1450,1509,1000,1000,1000,1000,1000,1000,1000,
1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,10
00,1000,1000,1000,1000,1000%,

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1816,2164,1539,1380,1461,1500,1290,1710,1
541,2302,1391,1550,1795,1261,1104,1408,2091,1294,2077,1421,1509,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000}

I3

flash int ZonaTengah[25][64] = {

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,950,1500,
2239,1391,1550,1910,730,1491,1519,1461,1111,2300,1450,1509,1000,1000,1000,1000,1000,1000,1000,100

0,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000%,

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,1063,150
0,2239,1391,1491,1951,700,1585,1672,1430,1113,2285,1503,1598,600,600,600,600,600,600,600,600,600,60
0,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600%},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1880,2387,1539,755,1461,1500,1205,1063,15
41,2162,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,2000,2000,2000,2000,2000,2000,2000,2
000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,2000,200
0,2000,2000,2000,2000,2000},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1880,2275,1539,1627,1461,1500,1205,811,15
41,2162,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,400,400,400,400,400,400,400,400,400,4
00,400,400,400,400,400,400,400,400,400,400,400,400,400,400,400,400,400,400,400,400,400,400},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1880,2245,1908,1654,1461,1500,1487,1063,1
541,2162,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,600,600,600,600,600,6 00,600,600,600,
600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600%},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1880,2387,1539,755,1461,1500,1205,1063,15
41,2162,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,600,600,600,600,600,600,600,600,600,6
00,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1880,2500,1539,755,1461,1500,1205,980,154
1,1318,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,600,600,600,600,600,600,600,600,600,60
0,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},
{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1880,2331,1539,1036,1461,1500,1205,980,98
0,1318,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,600,600,600,600,600,600,600,600,600,60
0,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600%},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,2500,2218,1459,1346,1461,1500,1823,1063,1
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541,1992,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,600,600,600,600,600,600,600,600,600,
600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600%},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1880,2387,1539,755,1461,1500,1205,1063,15
41,2162,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,600,600,600,600,600,600,600,600,600,6
00,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600%},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1430,2387,1539,755,1461,1232,1205,942,154
1,1402,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,600,600,600,600,600,600,600,600,600,60
0,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600%},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1430,2387,1539,755,1461,1232,528,942,1541,
1654,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,600,600,600,600,600,600,600,600,600,600,
600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1590,2302,1539,1541,1461,1430,1177,942,15
41,1654,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,600,600,600,600,600,600,600,600,600,6
00,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600%,

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1860,2358,1539,1541,1461,1682,1627,942,15
41,2500,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,600,600,600,600,600,600,600,600,600,6
00,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,2500,2358,1539,1430,1461,1682,1627,942,15
41,2500,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,600,600,600,600,600,600,600,600,600,6
00,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600%},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1880,2387,1539,755,1461,1500,1205,1063,15
41,2162,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,600,600,600,600,600,600,600,600,600,6
00,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600%},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1880,2387,1539,755,1461,1500,1205,1063,15
41,2162,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,600,600,600,6 00,600,600,600,600,600,6
00,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600%},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1880,2189,1539,1468,1461,1500,1205,980,15
41,1346,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,600,600,600,600,600,600,600,600,600,6
00,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600,600%,

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1880,2189,1539,1468,1461,1290,1205,980,15
41,1346,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1880,2189,1539,1468,1461,1682,1205,980,15

41,1346,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,100

0,1000,1000,1000,1000,1000},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,2048,2189,1539,1318,1461,1290,917,980,154
1,1513,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,1000,1000,1000,1000,1000,1000,1000,10
00,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,
1000,1000,1000,1000,1000},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,2048,2189,1539,1318,1461,1710,917,980,154

1,1513,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,1000,1000,1000,1000,1000,1000,1000,10
00,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,
1000,1000,1000,1000,1000}%,

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1768,2189,1539,1205,1461,1710,1261,923,15
41,1513,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000},
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{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,2020,2189,1539,1459,1461,1710,866,923,154
1,2106,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,1000,1000,1000,1000,1000,1000,1000,10
00,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,
1000,1000,1000,1000,1000},

{2420,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,2020,2189,1539,1063,1461,1710,866,923,154

1,1739,1391,877,1318,1063,1788,1603,1430,1764,1337,1795,1541,1000,1000,1000,1000,1000,1000,1000,10
00,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,
1000,1000,1000,1000,1000}

}

flash int JalanJongkok[5][64] = {

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,1062,150
0,2239,1391,1491,1339,1461,1281,1519,1430,1665,1509,1742,1485,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,1062,150
0,2239,1391,1491,1307,1461,1281,1418,1430,1663,1509,1680,1300,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,1062,150
0,2239,1391,1491,1307,1461,1281,1406,1430,1663,2108,1232,1379,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000%},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,1062,150
0,2239,1391,1491,1307,1461,1281,1515,1430,1663,2108,1232,1472,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000},

{2500,1500,1500,1500,1500,1500,1500,1500,1500,1500,1500,981,2189,1539,761,1461,1500,2069,1062,150
0,2239,1391,1491,1322,1518,1180,1854,1430,1693,1688,1609,1615,1000,1000,1000,1000,1000,1000,1000,1
000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,1000,100
0,1000,1000,1000,1000,1000}

}.

/I Get a character frorﬁ the USART1 Receiver
#pragma used+
char getchar1(void)

char status,data;
while (1)

while (((status=UCSR1A) & RX_COMPLETE)==0);

data=UDR1;

if ((status & (FRAMING_ERROR |PARITY_ERROR | DATA_OVERRUN))==0)
return data;

3
}
#pragma used-

/I Write a character to the USART1 Transmitter
#pragma used+
void putcharl(char c)

{

while (UCSR1A & DATA_REGISTER_EMPTY)==0);
UDR1=c;

3

#pragma used-
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void SendUSART1(char text[]){
int i=0;
for (i=0; i<strlen(text); i++)

putcharl(text[i]);
}
}
void Movement(flash int position[])
{

unsigned char i,Pin;
unsigned int Time;
int LastValue = 0;
char text[32];
for(i=0; i<32; i++)

Pin=1i;
Time = position[i+32];
sprintf(text,"#%d P%d T%d \r", Pin, position[i], Time);
SendUSART1(text);
if(Time > LastValue){
LastValue = Time;
}
}
delay_ms(LastValue);
void GoHome()
lcd_clear();
sprintf(LCD,"Home Position\n%d",LineSensor());
lcd_puts(LCD);
delay_ms(100);

Movement(HomePosition[0]);

}
void GoHomeBaru()
{
lcd_clear();
sprintf(LCD,"I'm CHRENJI\n From MCU%d",LineSensor());
lcd_puts(LCD);
delay_ms(100);
Movement(HomeBaru[0]);
}
void GoJalanJongkok()
{
unsigned char i;
lcd_clear();
sprintf(LCD,"Jalan Jongkok\n%d",LineSensor());
lcd_puts(LCD);
delay_ms(100);
for(i=0;i<5;i++)
{
Movement(JalanJongkok[i]);
}
}
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void GoBelokKiri()
{

unsigned char i;

lcd_clear();

sprintf(LCD,"Belok Kiri\n%d",LineSensor());
lcd_puts(LCD);

delay_ms(100);

for(i=0;i<5;i++)
{
Movement(BelokKiri[i]);

}

void GoBelokKanan()
{

unsigned char i;

lcd_clear();

sprintf(LCD,"Belok Kanan\n%d",LineSensor());
lcd_puts(LCD);

delay_ms(100);

for(i=0;i<6;i++)
{

Movement(BelokKanan[i]);

}
void GoLeft()

unsigned char i;

Icd_clear();

sprintf(LCD," " Turn Left\n%d",LineSensor());
lcd_puts(LCD);

delay_ms(20);

for(i=0;i<7;i++)

Movement(TurnLeft[i]);
}

LineSensorValue = LineSensor();

}

[/ void GoRight()
1{

1l unsigned char i;

I Icd_clear();

I sprintf(LCD,"Turn Right\n%d",LineSensor());
I lcd_puts(LCD);

I delay_ms(20);

I

1 for(i=0;i<7;i++)

1 {

I Movement(TurnRight[i]);

1 }

I LineSensorValue = LineSensor();
I}
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void GoPrepare()

}

unsigned char i;

lcd_clear();
sprintf(LCD,"Kuda-Kuda\n%d",LineSensor());

lcd_puts(LCD);
delay_ms(100);

for(i=0;i<3;i++)

{
}

Movement(Prepare[i]);

void GoTrecekEnd()

{

}

unsigned char i;
lcd_clear();
sprintf(LCD,"Selesai Trecek\n%d",LineSensor());

lcd_puts(LCD);
delay_ms(100);

for(i=0;i<4;i++)

Movement(TrecekEnd[i]);

void GoSalamPembuka()

{

unsigned char i;
lcd_clear();
sprintf(LCD,"hi I'm CHRENJI\n%d",LineSensor());

lcd_puts(LCD);
delay_ms(100);

for(i=0;i<7;i++)

Movement(SalamPembuka[i]);

}

void GoSalamPenutup()

{

unsigned char i;

lcd_clear();
sprintf(LCD,"see you soon\n%d",LineSensor());

lcd_puts(LCD);
delay_ms(100);

for(i=0;i<6;i++)

{
}

Movement(SalamPenutup[i]);

}

void GoTanjakKanan()
{

unsigned char i;
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lcd_clear();

sprintf(LCD," "Tanjak Kanan\n%d",LineSensor());
lcd_puts(LCD);

delay_ms(100);

for(i=0;i<7;i++)
Movement(TanjakKanan[i]);
}
void GoSeblak()
unsigned char i;
lcd_clear();
sprintf(LCD,"Seblak\n%d",LineSensor());
lcd_puts(LCD);
delay_ms(100);
for(i=0;i<10;i++)

{
Movement(Seblak[i]);

if(i==2||i==6)
delay_ms(800);
if(i == 6)
{

}

LineSensorValue = LineSensor();

void GoTrecekKanan()

{

unsigned char i;
lcd_clear();
sprintf(LCD," " Trecek Kanan\n%d",LineSensor());

lcd_puts(LCD);
delay_ms(100);

for(i=0;i<3;i++)

Movement(TrecekKanan[i]);
if(i ==3)

delay_ms(500);

}

void GoPrepareTrecekKanan()

{

unsigned char i;

lcd_clear();

sprintf(LCD," "Trecek Kanan\n%d",LineSensor());
lcd_puts(LCD);

delay_ms(100);

for(i=0;i<4;i++)
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Movement(PrepareKanan[i]);

}

void GoTrecekKiri()
{

unsigned char i;

lcd_clear();
sprintf(LCD,"Trecek Kiri\n%d",LineSensor());

lcd_puts(LCD);

delay_ms(100);

for(i=0;i<3;i++)
Movement(TrecekKiri[i]);
if(i ==3)

delay_ms(500);

}

void GoPrepareTrecekKiri()
{

unsigned char i;

Icd_clear();
sprintf(LCD," prepare Trecek Kiri\n%d",LineSensor());

lcd_puts(LCD);
delay_ms(100);

for(i=0;i<4;i++)

{
}

Movement(PrepareTrecekKiri[i]);

}

void GoKlatBahu()
{
unsigned char i,j;
lcd_clear();
sprintf(LCD,"Klat Bahu\n%d",LineSensor());

lcd_puts(LCD);
delay_ms(100);

for(j=0;j<5;j++)
{
for(i=0;i<2;i++)

Movement(KlatBahu[i]);

}

void GoNguraiRikmo()
{

unsigned char i,j;
lcd_clear();

sprintf(LCD,"Ngurai Rikmo\n%d",LineSensor());
lcd_puts(LCD);
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delay_ms(100);
for(j=0;j<3;j++)

for(i=0;i<2;i++)

{
}

Movement(NguraiRikmo[i]);

}
void GoBerhias()

unsigned char i;

lcd_clear();
sprintf(LCD,"Berhias\n%d",LineSensor());
lcd_puts(LCD);

delay_ms(100);

for(i=0;i<6;i++)
{

Movement(Berhias[i]);
delay_ms(1000);

}

void GoZonaTengah()
{

unsigned char i;

lcd_clear();
sprintf(LCD,"Zona Tengah\n%d",LineSensor());

lcd_puts(LCD);
delay_ms(100);

for(i=0;i<25;i++)
{

Movement(ZonaTengah[i]);
delay_ms(1000);

}
void GoGaya()
{

lcd_clear();
sprintf(LCD,"CHRENJI VV1.1");
lcd_puts(LCD);

delay_ms(100);

Movement(Gaya);

}

void GoGeserKiri()
unsigned char i;
lcd_clear();
sprintf(LCD,"GeserKiri\n%d",LineSensor());
lcd_puts(LCD);
delay_ms(100);

for(i=0;i<5;i++)

{
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Movement(GeserKiri[i]);

}
LineSensorValue = LineSensor();
}
void GoGeserKanan()
{
unsigned char i;
lcd_clear();
sprintf(LCD,"GeserKanan\n%d",LineSensor());
lcd_puts(LCD);
delay_ms(100);
for(i=0;i<6;i++)
Movement(GeserKanan[i]);
}
LineSensorValue = LineSensor();
}
void End()
lcd_clear();
lcd_putsf("lt is the end of the move™);
delay_ms(100);
}

SUB PROGRAM UNTUK LINE SENSOR
#define RIGHT_SENSOR (PINB & 0x07)
#define LEFT_SENSOR (PINB & OxFO)

unsigned char LineSensor()

char data;
delay_ms(500);

if (LEFT_SENSOR != 0x00)
data=1,;
}
if (RIGHT_SENSOR != 0x00)
{
data = 2;
}
if (LEFT_SENSOR != 0x00) && (RIGHT_SENSOR != 0x00))
data=0;

return(data);
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ATMEGA 128 SMD

Features

* Mghperiarmance, Lonwpawer AVR® S0t Moraoantrolier
¢ Advanced RISC Arohitecture
= 132 Powerful Instructions = Mast Single Clack Cycle Exeoution
= 32 x8 General Purpose Working Registers + Peripheral Cantral Registers
= Fully Statio Operation
= Upto 16 AUPS Throughput at 15 MMz
= Onahip 2.ayole Multiplier
¢ Migh Endurance Nonsvolatie Memary segments
= 125K Bytes of In.System Sethprgrammable Fiash prgram memary
= 4K Bytes EEPROM
= 4K Bytes imernal SRAM
= Virte'Erase opoles: 10,000 Fiash/100,000 EEFROM
= Data retention: 20 years at 85°C/ 100 years at 26°C "
= Optional Boot Code Section with Independent Look Bis
h+System Programming by Cnahip Boat Pragram
True ReadsWhile«Write Operation
= Upto 54K Bytes Optional External Memary Space
- Programming Laok for Sottware Securtty
= $P1 intertace for In-System Programming
¢ JTAG (IEEE std. 1143.1 Compliam) interface
= Boundary-soan Capabilties Acoording tothe JTAG Standard
= Extenstve Cnwohip Debug Suppart
= Programming of Flash, EEPROM, Fuses and Lock Bits though the JTAG interiace
¢ Peripheral Festures
= Two 504 Timer'Counters with Separate Fresosiers and Compare Modes
= Two Expanded 1604 Timer'Counters with Separate Presosier, Compare Made and
Capture Mode
= Real Time Counter with Separste Osotlistar
= Two 81t FWA Channels
= & PWN Channels with Programmable Resalution from 210 15 Bits
= Cutput Compare Maduistor
= Sonannel, 1001t ADC
§ Singleended Channels
7 Dtferential Channels
2 Dtferential Channels with Programmabie Gam at 1x, 10x, or 200x
= Bywworiented Twoswire Serial interface
= Dual Pogrammable Senal USARTs
= Master/Siave SP1 Serial interface
= Programmable Watohdog Timer with Gn«hip Osollistor
= Cnehip Analog Comparator
¢ Speolal Miaracaniraltier Festures
= Poner«an Reset and Programmabie Browmout Detestion
= internai Catibrated RC Osoifistar
= External and Internal interrupt Sources
= Six Sleep Modes: idle, ADC Noise Reduction, Power.s ave, Fawerdawn, Standby, and
Extendad Standby
= Software Selectable Clook Frequenay
= ATmega102 Compatibiity Mode Selected by a Fuse
= Globa! Pullup Disadle
¢ 10 and Packages
= 52 Pogrammable V0 Lines
= Slload TGFF and S4pad GFNWLF
¢ Opersting Vo'tages
= 27+ 88V ATmegal2sL
= 454548V ATmegal2s
* Speed Grades
= 0+ 8NMz ATmegal2sL
= 0+ 154z ATmegai28
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8-bit AVR'
Microcontroller
with 128K Bytes
In-System
Programmable
Flash

ATmegai28
ATmega128L

Nota:  Notracommandsd for new
designs
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Flgure 1. Finout ATmagal2s

Configurations £98<
VA RB
52803385 s:%
vap BERERTEE . 204
“o-ameoass=2QOo-N
$§SEEEFEREEgOZsE
annonannnnaonnnn
- ~ -
ﬁm%BSnSSS R8T aN aS?‘aDDmAm
AXD04P0N RPEOO 2 41 [1PAS(ADE)
(TXDO'PD0) PE1(] 3 8 [J2A5({AD8)
(XCX0/AING) PE20] & 25 (1248 (AD6)
(OCANANT) PEAC]S 24 [J2A7(A27)
{OCABINTS) PE2 L] 6 20PE2ALE
(OCACHNTS) PESC]? £ [02CT (M5)
(TAINTS) PESC] 8 21[02C8 (A12)
(ICPANT?) PETC] 4 £ [2C5 (A1)
8% 7300 10 33 1°C4 (A12)
scK eI 3 [7C3 (A1)
MOs|) PR2(] 12 7 [1Rc2 (A1)
MisO)PRa) 1A 3B ORC1 (A
1000) PB4 14 35 [2C0 (A%)
(OC1A; P85 18 2 [261;AD)
‘ocna}paecw\ﬂﬂ\O-Nn'ﬂc‘-ﬂﬁﬂ*ﬂuamm}
- = NNANANNNNINNIOD
JUUUouuoouuuouuogyg
~ FOEGN-O-NDeOO N
SRR
giole” xxEEEETEES
388 §EEgsi-"
T 3523
g <3z8
Neta:  The Pinoutigure apgies 1o both TOFP and MLF packagas. The botiom pad under the OFNMLF
package shoud be saiderad 15 ground,
Qverview Tne ATmega!28 3 a low-power CMOS 8-bit microcontrofier based on e AVR enhanced RISC

architecture. By exscuting powerul instructions in a single clock cycle, the ATmegat2s
achieves Mroughputs approaching 1 MIFS per MHz atiowing the system designer 10 oplimize
COWE! CONSUMBION VE3U3 DIOCe3aINg 3peed.
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ATmegai0d and
ATmegalzs
Compatiblility

The AVR core combines a nich instruction el with 32 general purpoas working regialera, Al e
32 regiaieraare drecty connecied 1o e Arthmetic Logic Unit [ALLY), aliowing two independan
fegialars 1o be acceassd n one aingle natruclion execuled in one clock cyele. The reaulling
anchitecture i3 mare code eificent whlls achisying throughputa up 1o fen limes faster han con-
ventional GISG microconirolians.

The ATmegal2é providea me following lealunea: 128K byiea of In-Syglem Frogrammatée Flaan
wiln Read-Wnie-Wiile capabiilea, 4K byiea EEFROM, 4K bylea SRAM, 33 general purpoae |0

nea, 32 general punpoas workding regiaiena, Real Time Counter (RTC), four fesinle Timen/ Coun-
iera with compane modegand FWM, 2 USARTS, & byte orlented Two-wire Seral Interlace, an &-
channel, 10-0i ADC with cptional difierental input slage with programmabie gain, programma-
e Walchdeg Timer with Intemal Oaciator, an SPI aerial por, IEEE ald. 1143.1 compliant
JTAG teat Inferface, atao used for actceaaing e On-chip Debug ayatem and programming and
ai goftware sslecable power aaving modea. The [die mode aioga 1he CFL whils aliowing 1he
SRAM, Timer/Couniera, 8P| por, and interupl aysiem io continue funclioning. The Fower-down
mide 3avea the regiater conienta bul freezes the Oaclator, dizabing all other chip funcilona
il e next inferrupt of Hardware Resst. In Powsr-aave mode, e aaynchronous imer contin-
uea o run, aliowing 1he uaer 1o mainiain a timer baae walls the real of e device i3 alseping.
The ADG Molse Reduciion mode atopa the CFU and all 110 modules excepl Asynchionous
Timer and ADC, 1o minimize awiiching noiae duing ADC converaiona. In Standoy mede, 1he
GCrystalResonainr Jacmans i@ running walls me reat of e Sevios i@ Seeping. Thia alowa very
{231 star-up comibined with low power conaumpiion. In Exiended Siandoy mode, boi fe main
Oacilaior and the Agynchronous Timer continue 1o run.

The device i3 manuiactured using Atmel's high-densiy nonvolatile memory technalogy. The On-
chip ISF Flaah alows fhe program memary 1o be repregrammed in-gystem hirough an SF| aera
nierace, by a conventional nonvelalle memory programmer, of by an On-chip Bool program
unaing on the AVR cone. The boot program can use any interface 1o downlcad 1he application
program in e applicaton Flash memory. Software in the Boot Flaah ssction will continue 10 run
while the Application Flash section i3 updated, providing 1rue Read-Wnile-Wiite operation. By
combdning an B-pit RISC CFU wih In-Syatem Sed-Frogrammable Flash on & monaedihic chip,
e Atmel ATmegal 28 i3 a powerlul microconiroder hat provideaa highly flexible and coatetiee-
e aclution 1o many embedded control appicationa,

The ATmegaizd AVR i3 suppored wiha tull sulte of program and ayaiem deveopment 1006
IC Bncsing: G oompdsrs, Macnd 2338mbers, program cebugoen simulalors, in-cincull amulatans,
and evaluaton Kia.

The ATmegaias ia 2 highly complex microcontrolier where e numicer o 10 lecationa super-
aedes e 54 10 locations reaerved In the AVR Inatruction sel. To enaure backwand compatiolity
with the ATmega 103, al I'0 locations preaent in ATmega 103 have the same location i
ATmegai2s. Moaladdiional I'O locationa are added in an Exiended 10 apace aiariing from 380
1o 5FF, (L&, In e ATmegat03 intemal RAM apace]. Tness lcatona can e neached by using
LOVLOS/LDD and ST/STS/ST Dinatruciiona caky, not by uaing |N and OUT inatructiona. The relo-
cation of the intemal RAM apace may atlll be a problem for ATmega 103 uaera. Alao, 1he
ncreaaed numioer of inlerupt vectons mightibe a protlem i e code used abaniule addreasss.
To aofve theae protlema, an ATmegai03 compatiolity mode can be aelested by programming
e fuse MI030. In tia mode, none of e functionain e Extended |10 apace are in use, 80 e
ntemal RAM i located as in ATmegai0s. Alao, e Exiended Interrupt vecionaare rem oved.

The ATmega128 i3 100% pin compatiple with ATmegai03, and can replace he ATmegaild on
curreni Frinted Circull Boarda. The appicalion nols “Replacing ATmegails by ATmegalzs
descrines wnal e user anou'd oe aware of replacing ine ATmaga 03 oy an ATmegaizs.
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4Tmegai03
Compatibility Mods

Pin Descriptions
veo
GHD

Port A (PAT.PAD)

Port B (PET.PEO)

Port & (PCT.PCO)

By programming ihe M103C fuse, the ATmegai2s will be compalinis wilh the ATmegallds
m=gands io FAM, /0 pina and intemup veclons as deatnbed above. However, some new jea-
1ures in ATmegaizs are nof avalianie in Mis compalndty mode, 1ness iealures ars kalsd Delow:

+  0One USART ingizad of two, Asynchnonous mode only. Only te sight leaatl signiicant bitaof
e Bauc Rals Regaleris avaianle,

+  One 16 bia TimerCounter with iwoe comparns regiaierainstead of two 16-0i TimerCouniers
wiln inree compare regislens.

+  Two-wire gerial interiace ianot aupporied.

+  Porl s culpul only.

+  Forl 3 asrvea aiemale funcliona only (not a general 'O port).

+  Forl F aerves a3 dighal inpul only in asdiion 10 analog input o e ADC.

+  BooiLoader capabiities i3 not aupponed.

+ ik not poaainle o adjust the frequency of 1he iniemal calioraied RC Oaclaior.

+  Tne Extemal Memary Interiace can nod release any Acdreas pina for gensral I'D, neiner
configure difierent walt-giates 1o difierent Exiemal Memory Addreas ssctiona.

In addition, Mere are aome oiner mingr diferencea io make A more compatiole o ATmegat0d:

& Only EXTRF and FORF exigla in MCUCSR.

+  Timed ssquence nol reguired jor Walchdog Time-cul change.

+  Exiemal Inferruptpina 3 - 0asrve aabevel intermugt only.

+  USART nas no FIFD butler, o dats overrun comes saer,

Unuaed 110 bita in ATmeagal0a shoubd be writien do © 1o ensure 3ame operalon in ATmegalZs.

Digital suppdy voltage.
Ground.

Forl A l3an 8-pdt pi-directional /0 pon wilh inlemal pull-up regigiong (sslected jor sach bit). The
For A culput buliera have aymmetncal dive charasienatics with both high aink and source
capabdity. Aa inpuls, Forl A pina !hal are extemally pulled low 'will source airrani if the pull-up
reaigiors ans activaled. The For A pina are tri-aiated when a regsl condiion becomes aclive,
avan it ma ciock i3 nod running.

Forl A alao sarvea e funciiona of varoua special leatures of e ATmegal2s as Egled on page
73

Forl B i3 an 8-pa pi-girectional 110 pon win inlemal pull-up regisions (selected jor each bit). The
For B culput bufiera have aymmetrical dive charasienatics with both high aink and source
capabdity. As inputa, For B pina thal are axemaly pulled low will sounce airrent if the pull-up
reaisiors ans activated. The Forl B pina are tri-aiated when a reasl condiion becomea active,
even if e clock i3 nod running.

Forl B alao ssrvea e funciiona of varoua apecial features of e ATmegalZs as Egled on page
74.

For G I3 an 8-bif bi-girecional 10 por wiin injemal pull-up resiaions (sslecied for sach bit). The
For © culpul butiers hawe aymmetncal drive charactesatica with Do high aink and sounce
apandity. Asinputs, Fon C pins that are exiema 'y pullad low will 3ounce current if the pull-up



Port D (PD7..PDE)

Port E (PET..PED)

Port F (PFT..PFD)

Port G (PG4, PGO)

RESET

ETAL1
XTALZ

avCo

AREF

PEN

malEtons are actvaled. The For © pina are ir-aisled when a reast condion Decomes active,
even i the chock 3 mol running.

Por & alac asreea the funcliona of apecial fsalurea of he ATmegal3s as Baied on page 77. In

.l"l.T'TIE-;E.‘IEG oom patio 1':,' mode, For G s oulput on W, and 1he por G pina are not ir-atated

WiNen 8 reas] conaiion Decomes active.

Mata:  Tha ATmagal 28 ix by datault shippad in ATmagal E compatibility mada. Thus, if $ha parns ans nat
pragrammead badara thay are put an tha PCE, PORATC will ba ou fput during fing! powear up, and urd
fhe dTmeaga 103 compatbility mode is disabied.

Fort D i3 an 8-bit bi-direcional 1O por with internal pull-up reaiaiors {sslecied ior sach bi). The
For D culpul butters have aymmetncal drive charactenalica wih bodh high aink and source
mpandty. As inputa, Fon D pina that are extemally pulled kow will 3ournce current i the pull-up
ealslong are activaled. The FPorl D pina are tr-aialed when a reael condiion becomea active,
even if e clodk ki not running.

Fon Dalao aersea e unclicna of vanous apedial saturea of the ATmegalzs as Esled on page
78,

Fort E an 8-bi bi-directional 'O port wih internal pull-up reaisiors (selecied jor each bi). The
Fort E outpul butiera have aymmatrical drive charactanatics with boin high aink and aounce
capabdity. A inputa, Ponl E pina hal are extemally pulled low will source airrent i the pull-up
eaigiorg are activated. The Por E pina are tri-aiated when a reasl condiion becomes active,
evan if e chock B nol running.

Fort E alao servea e funcliona of vanous apecial isatures of e ATmeagalZi as Esied on page
B1.

For F servea aa the analeg inputa 1o the AD Convenar.

Fonl F alao serves as an 8-pdl pi-directional 110 pon, i e A/D Gonverler i3 not used. Porl pina
can provide internal pull-up resialong {selected jor each bil). The Pon F output buflera have aym-
metrical dtve characienatica wih both high aink and acurce capabiily. As inguta, Por F pina
nat are exismally pulled bow will source current i the pull-up realsions are activated. The Fon F
pina are iri-glaled when 2 ressl condilion becomea actve, even i e clock i3 not running. |f e
JTAG inierface ks enabled, the pull-up realsions on pina PF7(T DI}, FF5{TMS), and PF4{TCK) wi
oe activaled even i a Fesst coours.

The TOO pin ks ti-alaied unieaa TAF atatea ihal shift cut data are entered.
For Fatao aervea e unctona of e JTAS inierace.
In ATmegai03 compatindity mode, For F i3 an input Fort only.

Fort G k2 a 5-bit pi-directanal 10 port with intemal pull-up reakstons (sslecied for sach bif). The
Forl 3 culput buflers have symmetrical drive charactersgtica wiih both high sink and acurce
capabiity. As inputa, Fort @ pinathat are extemally pulled low will aoune current H ihe pull-up
ialaton a2 actvaled. The Fon G ping are r-a1818d whan 2 reast condition beoomes active,
eveq it e clook ia mot nunning.

Fort 3 alao ssrvea e funciona of vanous apecial iealurea.

The por 3 pina are in-alaled when a resst condiion becomes aclive, sven i he clock ks not
running.

In ATmegal03 compatibiity mode, theae pina only aerves a3 sirobea gignala 10 the extemal
mamory 23 wel 23 input 1o e 32 kHz Oacillaior, and e ping are inflalized 1o PE0 = 1, PE1 =
1, and FE2 = 0 agynchronoualy when a reasi condiion becom ea active, even if the cock k3 not
unning. FE3 and FGE4 are cacliator pina.

Reael inpul. A low leviel on Tia pin for longer than the minimum pulae lenglh will generate a
reasl, even it he ciock i3 not nunning. The mindmum pulss lengih i3 given in Table 18 on paps
51, Snorer puaes ane N0l QUERANISST 10 gensrale B regel

Input 1o the inverting Oacillaior ampliier and inpulio e inlemal dock operating circull.

Cuiput from e inverting Oacllalor amplifier.

AWEGE s the supply vollage pin for Port F and the ASD Converler. |1 should be extemally con-
necied 10 Vep, even i the ADC k3 not used. I the ADC i used, i ahould be connected 10 Ve
mrough a kow-pasaa fller.

AREF ia the analog relerence pin for the AD Converier.

FEM ia a programming snabls pin for e 5F| Saral Frogramming mode, and ks inlemally pulled

nigh . By hobding i pin low during a Fower-on Reael, e device will enter e 5P| Serial Pro-
gramming mode. FEN haa no funciion during monmal oparason.
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The ABCD Inputs have = weak puup (~50%) that la ensbled whnen uasd 23 Inputa. They ars cheowed SDOrOXMEEyY Svary
1mS, and are debounced for approximately 15mS. The logic value for the read commanda will not be changed untll the
nput has been at the new loglc level continuoualy for 15mS. The Read Dighs! Input Commanda can be groupsd in 8
aingle read, up 1o 8 valuea perread. They will refurn a string with one characisr per input with no apacea.

Resa Digite! Input Examos: “A B C DL <or="
Read Analog Inputs.
Example: "WA VB WC VD <cr>®

WA, VB, VC, and VD read the value on the input 23 analog. i returna & aingle byis with the 8-bit [binary) valus for the
voltage on the pin.

‘When the ABCD Inputa are wased 23 analog inputs the intemnal puliup ks disabled. The inputs are dighaly fiensd to reduce
e effect of nolas. The filtered valuea will asttle to thelr final valuea within 8mS of a change. A return valus of O
represents Ovdc. A retwmn value of 255 represents +4 88vde. To convert the refurn value 1o & vollage, multinly by 5/258.
At power up the ABCD inpuia are configured for digiial input with puliup. T

i analog wilnout o o

Raad Analog Input Example: WA VB <ora"

This example will return 2 bytes with the anslog valuesa of A and B. For exampls I3 the voltage on Pin A I 2vdc and Pin B
3 3 Svdc, the return valus will be the byies 102 (binary)and 179 [binary).
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About This Guide
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What is FlowBoard?
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S0 W™ o FowE1ne cogamring [anguaoe
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Spedifications
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/) Getting Started

How 1o GeT U= AanD
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Package Contents

Te RowSoard DAQ Paxx containg 19 0IoMNg COmMEonants:

¢ 1x FewSoand DAQ main boand

¢« 2x D@ Ouna Termtal DOSrCs

¢ 2x00% s emingl coands

¢ IxAnglog nosTomingl boad

¢« IxFEUasapier

¢ 1xFEU connecior (predRied 0 power terminas on Temain 2oard)
¢ Sxconnecwr nbbons

¢ 1xUJSS connecior cakie

. ‘.*’"‘E 5

ADTE: P FEU adapter and USE cadle may o¥er signdy In Sopeaance Yom 1o piture adove The
FEU 2dapser Shoull 2'50 00 SLppied With T COMeXt IN aTanDemant 107 your iegion

Important Safety Note

F8230 r0ad TIS S000N Carefuly T CONNACENg Ay T 0 e main Doand
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rnecing your FOWE0arT IS 0asy and %aKes ¢5! 3 3imoe 51908

Step 1 - Connecting Satellite Boards
Tha $r315%00 § %0 NO0S0 yOur COMPYaYON O S3%0Ie DOarTs. Thase Must Do connectiod Dafore
appjing power 2 e FowSocac

To supgiad ribon caties shoull 2o USed %0 Soest e satelite Doass 1o e main board The
0290ns Of 190 CONNAXET 3OS N e Main Doand a0 T8 below.

Digital Output Term inad Board

Thame are twe S00KatS 180080 Dutputs 18 and Oputs 5416 These covicusly comessond 10 e 18
dgnalouous.
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Digital input Tarminal Board

Trers 278 tWO SoCkats (32083 inputs 18 and rputs S418 These covously coTespand o e 15 oightsl
ross

Analog inp ut Terminal Board
Thareis asingio sooket forconnecing B8 anaicg inout tormingl oasd aolod AnatguolALx
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GSM Board
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