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Abstract

This research proposes the ignition controller for modify engine controlled by
Microcontroller. This controller can be control the advance timing Ignition of the engine for the
full power and efficiency without original ECU, The angle of the advance ignition can be control
by using delay time technic in the software and working with the teeths wheel for piston position
and speed of the engine. This controller can work with the engine. The error of the angle of

_advance timing ignition at 3,000 RPM is 3.419%

KEYWORD : Microcontroller, Angle of Ignition, Advance Timing Ignition, Engine
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#include <18F14K530.h>
$fuses CPUDIV1, INTRC_IO, KOPLLEN, PUT, NOWDT, NOLVE, NODEBUG

/7777771 Fuses:
f71777/77 Fuses:
/11771177 Puses:
[li711 /] Fuses:
(/1777 Pases:
/177717 / Fuses:
//7/771/ Fuses:
/7177777 Fuses:
A7/ Fuses:
/7711 7f Fuses:
/777717 7/ Fuses:

CPUDIV1,CPUDIVZ,CPBUDIV3, CPUDIV4, USBDIVI, UsSBDIVZ, LP,XT, HS,RC
ECH,ECH_IO,RC_IC,INTRC_IO, INTRC, ECM,ECM_TI0,ECL,ECL_IO
NCPLLEN,  PLLEN, " NOPCLKEN, PCLKEN, NOFCMEN, FCMEN, NOIESO IESC, PUT
NOQPUT, NOBROWNOUT , BROWNCUT _SW, BROWNOUT _NOSL, BROWNQUT, BORV30
BORV27, BORV22,BORV1Y, NOWDT WDT, WDTL, WDT2, WDT4,WDTS, WDT16
WDT32,WDT64,WDT128, WDT 256, WDTH12, WDT1024,WDT2048, WCT4086
WDT8192,WDT16384, WDT32768, NOHFOFST, EFOFST, NOMCLR, MCLR
NOSTVREN, STVREN, NOLVP, LVP, BBSIZ1K, BBSTZ2K, NOXINST, XINST
DEBUG, NODEBUG, PROTECT 0, NOPROTECT_O, CFB, NCCPB, CPD, WRT1
NOWRT1, WRTO, NOWRTO, WRTC, NOWRTC, WRTB, NOWRTE, WRTD, ROWRTD, EBTR
NOEBTR, EBTRB, NOEBTRB

#use delay {clock=800000C, restart_wdt)

#use fast io(A)
#use fast io(B)
#use fast_ic{(C)

$include "DELTABLE.c"

unsigned intlRPM start, CCP_flag, dum_ teeth;
unsigned int8 Piston, cr _cnt, DEL_Val_H, DEL Val L;
signed intl6 DEL Val, index;

unsigned int32

const unsigned

Tx, Tn, Ts, Tn_l, cr;

int8 FIRE[] = ( 0x00, 0x20, 0x40, 0x80, 0x10 }:

void main(void)

{

output_a(0};

output b (0):

output_c {0}

restart_wdt ();

setup wdl (WDT OFF};
//setup dac(DAC OFF) ;
setup_adc {ADC_ OFF) ;
setup_comparator(NC_NCﬁNC);
setup oscillator (OSC_3MHZ) ;

set_tris a(0p00111l);

set_tris _b(0x00);

set _tris_c{0b00100000) ¢

setup timer 1(T1 INTERNAL | TlmDIV_BY_l);
setupﬁccpl(CCP_CAPTURE_RE);

cr = 0;

cr_cnt = 0;

dum_teeth

Piston = 0;

RPM Start

CCP_flag =

T = Tn =

0;

0
0;
Tn_1 = OxFFFFFFFE;

enable interrupts {INT_CCP1);
enable interrupts (INT_TIMER1);
enable_interrupts(GLOBAL);

for ( ; ¢

y

restart_wdt();
if {(ccp flag == 1) {




/*

*/
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if (Tn < (Tn_1 >> 1)) (
Piston = 0;
if (RPM_Start == 0) {
RPM Start = 1;
}

Ts = Tn;
dum_teeth = 1;
} else {

if (dum_teeth == 1) {
T = Tn + Ts;
dum_teeth = 0;

if (Tn > 0x1D4C0) {
output_b{FIRE([4]};
} else if (TN <= 0Ox1D4C0 && Tn > 0xBAG60) {
output b(FIRE[Ll]}:
} else if (TN <= OxEAG0 && Tn > 0x9%C40) {
output L(FIRE{Z]);
} glse if (TN <= 0x9C40 && Tn > 0x7530) {
' output b(FIRE{3]);
}
Tx = Tn << 2; // Tx = Tn * 4
Piston++;
if (Piston >= 5) (|
Piston = 1;

}

index = Tx >> 10;
if {index > 199) {
index = 199;

// index = "Tx / 1024

}

DEL_Val = DEL_TAB[index];

if (PEL Val <= Q) {
DEL_Val = 1;

}

DEL_Val H

DEL_Val L

DEL_Val >> 8;
DEL Val & OxFF;

o

[TPEI7E17F7717 Tnline Rssembly for Delay [///7///7777/77477/71771777717177117

if (DEL Val H == 0} {

#asm
loop0: clrwdt
decfsz DEL Val_ L, £
goto loepl
fendasm
} else {
ffasm
loopl: clrwdt
decfsg DEL Val L, £
goto loopl
loopZ: decfsz DEL Val H, £
goto loopl
#endasm

}

LHELETELEPIIIL L0 0T EE TP E0 0007002008000 TETI L P00 A0 i0 7071707777747

//

output_b (FIRE([Piston});

delay ms(2);
output_b(0};




cutput_high(PIN CO0);
delay ms{l);
output_low{PIN_CO);

r/

/

//
}
™n_1 = Tn;
CcCcp _flag = 0;

)
}
}
#int_cepl

void CCPL_ISR{void)

{

}

Tn = CCP_1 + cr;

set_timerl (0);
restart_wdt{};
CCp_flag = 1;

cr_cnt = 0;
cr = 05

#int timerl
void TIMERYI_ISR{void)

{

//
/
}

cr += 65536;
restart_wdb{):

cr cnt+d;

if_(crmcnt > By |

cr_cnt = &;

RPM _Start =

output_high{
} else {

output low(P
}

0;
PIN CO);
IN_CO);
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DELTABLE.c
const signed intlé DEL_TABI]

0, Or Ot

0, 0, 0,

0, 0, 9,
-457, -439, -420,
-207, -179, -181,
69, 96, 124,
344, 372, 399,
619, 647, 675,
894, 923, 950,
117¢, 1188, 1228,
1446, 1472, 1501,
1726, 1749, 1775,
1997, 2024, 2052,
2274, 2301, 2326,
2545, 2573, 2601,
2825, 2851, 2878,
3100, 3124, 3154,
3373, 3400, 3428,
3652, 3675, 3706,
3824, 3950, 3984,

fl
r

0,

P

0,
-401,
-124,
151,
426,
702,
9717,
1253,
1528,
1804,
2079,
2354,
2629,
2905,
3179,
3456,
3729,
4010,

=372,

179,
454,
729,

1005,

1280,

1555,

1831,

2108,

2383,

2658,

2933,

3210,

3484,

3761,

4037,

~344,

206,
482,
758,

1033,

1307,

1583,

18569,

2133,

2409,

2688,

2961,

3236,

3512,

3785,

4063,

234,
503,

1060,
1334,
1611,
1887,
2163,
2439,
2712,
2989,
3261,
3541,
3817,

0,

316,

592,

868,
1142,
1418,
1692,
1970,
2246,
2518,
2793,
3070,
33486,
3622,
3899,
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