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Abstract

The recent oil crisis affects to highly increase oil price. As a result, many
people switch to use alternative fuel such as NGV, E-20, or E-85.
Nevertheless, the modified engine has not yet covered the warning system in
case of malfunction in major components. The aim of this research is to solve
the aforementioned problem.

Keywords: NGV, E-20, E-85, warning system
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pIan = ma,mRme (5)
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Mass
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50U/ | 300971 | 40 ©4A1 | 50891 | 60097 | 70 ©IF1 | 80 BA
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800 0.42 1.043 1.5 1.5 1.5 1.5
1000 0.283 0.72 1.32 1.5 o5 1.5
1600 0.127 0.3 0.615 1.054 1.294 1.144
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Mass of Air Flow that 2000cc. Engine
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AALRE f gﬂﬁ TGS2611 TGS2612 TGS2620
1 4.8 Volts 2.5 Volts 2.4 Volts

2 4.8 Volts 3.0 Volts 2.1 Volts

2cm 3 4.8 Volts 3.5 Volts 2.2 Volts
4 4.7 Volts 2.0 Volts 2.2 Volts

5 4.7 Volts 2.2 Volts 2.2 Volts

1 2.2 Volts 0.8 Volts 1.4 Volts

2 2.0 Volts 0.6 Volts 1.3 Volts

5cm 3 1.8 Volts 0.8 Volts 1.3 Volts
4 2.5 Volts 0.6 Volts 1.22 Volts

5 1.5 Volts 0.5 Volts 1.35 Volts

HUTUVIR E]‘l]ﬂiﬂ! TGS2612 fa‘"umma‘uﬁummmmmwau%mmiﬂ%

ﬂ'IL’E)']G]W‘VIllﬂﬂQ 4 Volts %Jlsmmmu

d' [ 4 o o o T
M15199 3.4 a5399umsuen lneen laod lasadugll Aszezing 10 em.

] 1l TGS2611 TGS2612 TGS2620

1 aan 1.0 Volts 0.4 Volts 1.0 Volts
3 AN 1.3 Volts 0.6 Volts 1.3 Volts
5 aan 1.3 Volts 0.7 Volts 1.3 Volts
10 @9N 1.5 Volts 0.7 Volts 1.5 Volts
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Mm99 3.5 MINTNIUNTILLHEUBI Ethanol NTLHLTH1G 1 cm

21

Ethanol 70 Ethanol 95
ﬂ%\i‘f"l TGS2611 TGS2612 | TGS2620 | TGS2611 TGS2612 | TGS2620
1 1.7-23 0.3 1.6-20(19-24| 027 |18-27
2 1.8-2.6| 027 [1.7-20|18-24 0.3 1.7-3.0
3 1.8-2.2 0.3 1.6-22119-25 0.3 1.6-3.0
4 1.8-22| 028 |1.6-25|17-23| 028 |18-27
5 19-23| 032 |17-23|18-24| 032 |1.6-26

4 T o J o [ a
M13191 3.6 AsIRUIBIANNTBNRINTIIT L TuaA Iz IMAUnALDY

auunNH e Iauas 26-27 eerEaIFed

9

L1
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TGS2612

TGS2620

0.25-0.40 Volts

0.25-0.35 Volts

0.25 - 0.35 Volts
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Relationship of Fuel Air and Throttle Degree
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Relationship of Fuel Air and Throttle Degree that 1600 cc.
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0.7 110101100 428
0.8 111101000 488
0.9 1000100010 546
1.0 1001100001 609
1.1 1010011110 670
1.2 1011011010 730
1.3 1100011000 792
1.4 1101010101 853
1.5 1110010001 913
1.6 1111001100 972
1.7 1111111111 1023
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2. Tdsunsumsuansnanmsudunon

// Dash Box PSPRO

#include <megal28.h>
#include <delay.h>
#include <stdio.h>

#include<string.h>

/* LCD*/

char lcdbuf[16+1];

void init_lcd(void);

void gotolcd(unsigned char);
void write_ins(unsigned char);

void write_data(unsigned char);

// LCD Display Buffer
// Initial Character LCD(4-Bit Interface)
// Set Cursor LCD
// Write Instruction LCD
// Write Data LCD
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void printlcd(void);

char string[16];

/* */

#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)
#define RX COMPLETE (1<<RXC)

// USARTO Receiver buffer
#define RX BUFFER SIZEO 27
char rx_bufferO[RX BUFFER_SIZEO0];

#if RX_BUFFER_SIZE0<256
unsigned char rx_wr_index0,rx_rd_index0,rx_counter0;
#else

unsigned int rx_wr_index0,rx_rd index0,rx_counterO;

37
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#endif

// This flag is set on USARTO Receiver buffer overflow

bit rx_buffer overflow0;

char packet[27];

int flag=0;

// USARTO Receiver interrupt service routine
interrupt [USARTO_RXC] void usart0_rx_isr(void)
{

char status,data;

status=UCSROA;

data=UDRO;

if ((status & (FRAMING ERROR | PARITY_ERROR |
DATA_OVERRUN))==0)

{

if(data==0xAA) flag=1;

if (flag==1){
rx_bufferO[rx_wr_index0]=data;
if (++rx_wr_index0 == RX_BUFFER_SIZEO0) rx_wr_index0=0;
if (++rx_counter) == RX_BUFFER_SIZE0)
{
rx_counter0=0;

rx_buffer overflow(0=1;
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flag=0;
};

#ifndef DEBUG TERMINAL IO
// Get a character from the USARTO Receiver buffer
#define  ALTERNATE GETCHAR _

#pragma used+
char getchar(void)

{

char data;

while (rx_counter0==0);
data=rx_bufferO[rx_rd index0];
if (++rx_rd_index0 == RX_BUFFER_SIZE0) rx_rd index0=0;
#asm("cli")

--rx_counter(;

#asm("sei")

return data;

¥

#pragma used-

#endif

// Standard Input/Output functions

#include <stdio.h>
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unsigned char duerpm=0;
// Declare your global variables here

unsigned int rpm=0;

void function1(void){

40

gotoled(0); // Set Cursor Line-1

sprintf{lcdbuf," ITE DASH BOX "); // Display Line-1
printled();

gotoled(0x40);

sprintf{lcdbuf,"RPM:"); // Display Line-2

printled();

if(duerpm==0){
gotoled(0x44);

rpm=(int)rx_buffer0O[5]*0xFF+rx_buffer0[5]+rx_buffer0[4];

sprintf{lcdbuf,"%d  ",rpm); // Display Line-2
printled();

duerpm=1;
}else{

duerpm=0;
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gotoled(0x10); /! Set Cursor Line-2
sprintf{lcdbuf,"Speed: %d ",rx_buffer0[18]); // Display Line-2

printled();

gotoled(0x50); /! Set Cursor Line-2
sprintf{lcdbuf,"Gear: "); // Display Line-2

printled();

}
void function2(void){

gotoled(0);
sprintf(ledbuf,"WT: %d C  ",rx_buffer0[8]); //Line 1

printled();

gotoled(0x40);
sprintf{ledbuf,"AT: %d C",rx_buffer0[10]); //Line 2

printled();

gotoled(0x10);
sprintf{lcdbuf,"KPA: %d ",rx_buffer0[12]); //Line 3

printlcd();

gotoled(0x50);
sprintf(lcdbuf,"BATT: %d.%d V",rx_buffer0[16]/10,rx_buffer0[16]%10);
//Line 4
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printled();

}
void function3(void){

gotolcd(0);
sprintf{lcdbuf,"Thro: %d ",rx_buffer0[6]); / Display Line-2

printlcd();

gotoled(0x40);
sprintflcdbuf,"Anal: %d ",rx_buffer0[20]); //Line 2

printled();

gotoled(0x10);
sprintf(lcdbuf,"Ana2: %d ",rx_buffer0[22]); //Line 3
printled();

gotoled(0x50);
sprintf(lcdbuf," Ana3: %d " rx_buffer0[24]); //Line 4

printled();

void checklimit(void){
// Limit Water Temp
if (rx_buffer0[8]>80){
PORTB.1=1;
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}telse{
PORTB.1=0;

// Limit Air Temp
if (rx_buffer0[10]>40){
PORTB.2=1;
telse{
PORTB.2=0;

}

char select=0; //Variable Select Function
void main(void)

{

PORTA=0x00;
DDRA=0x00;

PORTB=0x01;
DDRB=0x06;

PORTC=0x00;
DDRC=0x00;

PORTD=0x00;
DDRD=0xFF;
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PORTE=0x00;
DDRE=0x00;

PORTF=0x00;
DDRF=0x00;

PORTG=0x00;
DDRG=0xFF;

// Timer/Counter 0 initialization
// Clock source: System Clock
// Clock value: Timer 0 Stopped
// Mode: Normal top=FFh

/1 OCO output: Disconnected
ASSR=0x00;

TCCRO0=0x00;

TCNT0=0x00;

OCRO0=0x00;

// Timer/Counter 1 initialization
// Clock source: System Clock
// Clock value: Timer 1 Stopped
// Mode: Normal top=FFFFh

// OC1A output: Discon.

// OC1B output: Discon.

44
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// OC1C output: Discon.

// Noise Canceler: Off

// Input Capture on Falling Edge

// Timer 1 Overflow Interrupt: Off
// Input Capture Interrupt: Off

// Compare A Match Interrupt: Off
// Compare B Match Interrupt: Off
// Compare C Match Interrupt: Off

TCCR1A=0x00;
TCCR1B=0x00;
TCNT1H=0x00;
TCNT1L=0x00;
ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;
OCRI1AL=0x00;
OCR1BH=0x00;
OCR1BL=0x00;
OCR1CH=0x00;
OCR1CL=0x00;

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

// OC2 output: Disconnected

TCCR2=0x00;
TCNT2=0x00;

45
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OCR2=0x00;

// Timer/Counter 3 initialization

// Clock source: System Clock

// Clock value: Timer 3 Stopped

// Mode: Normal top=FFFFh

// Noise Canceler: Off

// Input Capture on Falling Edge

// OC3A output: Discon.

// OC3B output: Discon.

// OC3C output: Discon.

// Timer 3 Overflow Interrupt: Off
// Input Capture Interrupt: Off

// Compare A Match Interrupt: Off
// Compare B Match Interrupt: Off
// 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;
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// External Interrupt(s) initialization
// INTO: Off

// INT1: Off
// INT2: Off
// INT3: Off
// INT4: Off
/I INTS: Off
// INT6: Off

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

// Timer(s)/Counter(s) Interrupt(s) initialization
TIMSK=0x00;
ETIMSK=0x00;

// USARTO initialization

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

// USARTO Transmitter: Off

// USARTO Mode: Asynchronous

// USARTO Baud rate: 9600

UCSROA=0x00; |

UCSRO0B=0x90;

UCSROC=0x06;

UBRROH=0x00;

47
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UBRROL=0x67,;

// Analog Comparator initialization

// Analog Comparator: Off

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

SFIOR=0x00;

// Global enable interrupts
#asm("sei")

delay_ms(30); /! Power-on
Delay

init_led();

while (1)
{

// Check switch
if(PINB.0==0){
delay ms(20);
if(PINB.0==0){
select++;
if(select>2){

select=0;
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// select display
switch(select) {
case 0 : functionl();
break;
case 1 : function2();
break;
case 2 : function3();
break;

}

checklimit();

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

/* Initial LCD 4-Bit Interface */

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

void init_led(void)
{

PORTD &=0b01111111,
(PD7)

delay ms(1);

49

// Start LCD Control EN=0

// Wait LCD Ready
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write_ins(0x33);
Time)

write_ins(0x32);

write_ins(0x28);
Line,F=0 5X7)

write_ins(0x0C);

50

// Initial (Set DL=1 3 Time, Reset DL=0 1

// Function Set (DL=0 4-Bit,N=1 2

// Display on/off Control (Entry

Display,Cursor off,Cursor not Blink)

write_ins(0x06);
Cursor Shift)
write_ins(0x01);
RAM Address=0)
delay ms(1);
return;

}

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

/* Set LCD Cursor */

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

void gotolcd(unsigned char 1)

{
i |=0x80;
write_ins(i);
return;

}

// Entry Mode Set (I/D=1 Increment,S=0

// Clear Display (Clear Display,Set DD

// Wait Initial Complete

// Set DD-RAM Address Command

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

/* Write Instruction to LCD */

/****************************/
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void write_ins(unsigned char i)

{
PORTG &=0b11101111; // Instruction Select RS=0(PG4)
PORTG &= 0xFO; // Clear old LCD Data (Bit[3..0])
PORTG |= (i>>4) & 0x0F; // Strobe High Nibble Command
PORTD |= 0b10000000; // Enable ON EN=1(PD7)

delay ms(1);

PORTD &=0b01111111; // Enable OFF  EN=0(PD7)

PORTG &= 0xF0; // Clear old LCD Data (Bit[3..0])
PORTG |=1 & 0x0F; // Strobe Low Nibble Command
PORTD |= 0b10000000; // Enable ON  EN=1(PD7)

delay ms(1);

PORTD &=0b01111111; // Enable OFF EN=0(PD7)
delay _ms(1); // Wait LCD Busy
return;

}

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

/* Write Data(ASCII) to LCD */

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

void write data(unsigned char i)

{
PORTG |=0b00010000; // Instruction Select RS=1(PG4)
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PORTG &= 0xFO0;
PORTG |= (i>>4) & 0x0F;
PORTD |= 0b10000000;
delay ms(1);

PORTD &= 0b01111111;

PORTG &= 0xFO0;
PORTG =i & 0x0F;
PORTD |= 0b10000000;
delay ms(1);

PORTD &=0b01111111;

delay ms(1);

return;

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

/* Print Data(ASCII) to LCD */

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

void printlcd(void)
{
char *p;

p = ledbuf;

do
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// Clear old LCD Data (Bit[3..0])
// Strobe High Nibble Command
// Enable ON EN=1(PD7)
// Enable OFF EN=0(PD7)
// Clear old LCD Data (Bit[3..0])
// Strobe Low Nibble Command

// Enable ON - EN=1(PD7)

// Enable OFF EN=0(PD7)
// Wait LCD Busy

// Get ASCII & Write to LCD Until null
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write_data(*p);
pt;
}
while(*p !="0");

return;

/I Write ASCII to LCD
/I Next ASCII

// End of ASCII (null)
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