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ABSTRACT

The main objective of this thesis is learning and developing the ignition system in
gasoline engine to increase the efficiency and stability of the engine by increment of
sparking per one round of ignition and using dual coils with dual platinum spark plugs for
this system. These will cause a perfect combustion of the engine and reduce a rate of
emission and use fuel more efficiently. This prototype of the ignition system using dual coils
and dual platinum spark plug is controlled by microcontroller circuit which is programmed
by C language for working with matrix keyboard and LCD. Microcontroller receives pulses
from astable multivibrator circuit and use keyboard as the equipment for entering input data
to specify the quality of signal pulses and use LCD to display input data from keyboard.
Afterwards microcontroller will transmits the designed signal pulses as the output to both

coils to assign each spark plug for ignition.
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maumm‘lummuam%‘lwmamiﬂmwm (forward current) mmmwmmawﬂgm’tummzma
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2.6.4 ssvugassiauuulinudreliiunisgaszidalaense
2.6.4.1 szuURnIEIlAlaEAs UUUABYA VAN
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7. ANATEVNINAYBILATBITUA
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2.6.4.1.1 Inseainsvasnosaynsudauuunss

ﬂaaaf\]mut.ummuma (Direct Coil) azilmaed 1 &7 fa 1 ASEUBNEY
\Soseud 4 ﬂivuanauwmaaamwm 4 ¢ Direct ABEAILA19IINABEALUTURDY iy
AeaayaLR a1 ud e dusmyuliduiussuinTeseud Lwa’i.wgms::mm YofUD 4
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Al udawsigu vimihiandussiuliiuynunann
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2.6.5 sruuInTilaLUUAREARRIL T ug

Non Offset Ports Offset Exhaust Port
and Inlet Port Twin Spark Plug

 Single Spark
Plug

('}, ¢)) COMBUSTION | —— -~
2 PROCESS )

Conventional 4 Stroke Engine DTS-Si Engine
JUM 2.28 Wisuiisusruugnssilauuuiuiiewdeaiuiuiious

‘i»UUQﬂiuLUmLLUUﬂaﬂaﬂ (Twin Static Ignition Coil or Dual Coil) tW38ulaiiounns
’L"Uiu“U'Uﬁ]ﬂ'ﬁ“LU@Wﬂ’lﬂﬂis‘]LLUUﬁiﬁm’] 2 STUVUITINAY IﬂEJﬂE]EJﬁVNﬁ@\ﬁ] L‘UE]&JWE]HUIUW']‘M
Primary mumu Secondary Q“LLE}ﬂﬂiﬂ‘U L’tfaﬁJGlEJﬂUl@IE]@LLi\?ﬂUﬂ%WQVIﬂ ﬂLﬁE’N NITUNIUAY
JEWIN 2 Na‘maJL@I@ﬂmaaam%vlﬂwamaﬂummau mnn’rs“nﬂaaamaaa“lﬂwamanu
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Ussinana wiasdngl wasnmiegasuide

insaseudifinisldhaesaseidauvuneeds unisvieniiends Ecu Aldsy
Ty uiaduesszuy crankshaft position sensor Y83usaTgUTBILATEIBUA LAy ECU Q¢
Avundyaanisynsudalifunesdeasudayei 1 uazyait 2 iawaduiuyng 180
24r1 Imaammam ECU ﬁlwuﬂaamﬂaEjaﬂmummvmuima Power Transistor wmw"m
ﬂusnsmivualﬂmma’mm primary Wag#e loop ground ‘lwﬂwm primary Tiuneedqn

sulianaes wW’meﬂaaaamvmmamlﬂaaww secondary 9elUfaiuiiey
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JUA 2.29 mavheuresresdluszuuyasuilawuuneedy

MIMUYBIRBEENIaRIAsluFUT 1 nszuasIniis 2 durasnesdvsdatazdoliios

'
as

ﬂaaﬁﬁ 1 awL'%wm's'ﬁ]Lﬁ@iﬁ?ﬂﬁmmﬂmﬂixﬁumn ECU ‘uaam%mauﬁ lurtusiinegan 2 a3y

iudleduganaifagifmuniu AREANIADI9E AT IIUNTETaaAIgIgATRINTSUAs Y
Primary fitmunly 1»1mmnuuﬂwsmaﬂmaqv@mﬂmaﬂm"uatummﬂiumumn ECU L
ﬁam'smamiwvmammlﬂt.iaa‘]auﬂivmmm Threshold C‘]’]E‘Iﬂ‘ﬂﬂx‘iﬂiutl,ﬂﬂ'lu Secondary
ﬂaaamaawwmu,amammaaunu‘lﬂwnivmﬂsummmmmmvmm Famsldfszuuga
suilauwuumsedgil awnsadmuaszezatlunsyasyde ananlunmsivvesnssd
a’lmsnmu@miyLLaLLavwamu’Lumﬁ;msLﬁﬂ'l,ﬁﬁmﬁaimw
nslszuuqmszliauuunesddastasvinliniunindauysaid sty dwalilodei
sonuilansiinelifeuanwiosas uanilonds EGR fslovdendululdfas asanasiuiaiin
uaztelifszuy EGR fiaunumumniusazidenanminninby uenaintudadaals

inTessudiiuas wazlimsdnusevennseseuddesnindlafivuivssuugassilauuusssunn
2.7 5¥UU EGR 903508UA
2.7.1 ANUNUIBRAZHANNITVEY EGR
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2MEANET (Memory) awnsauusaanidy 2 @ e wiiganusfidlidmsu
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3dupnranugunsalaguen wiawesn (Port) i 2 dnwuzAe wosndunn (Input
Port) wazweindwdmyaimmiswesniarding (Output Port) dawilazlélunsidendaiy
gunsaineuen

4.dpsmaiiuvesdyavieda (BUS) Asidumenisuaniuieudmio JayaTening
Ffiy MeauIuaENDTn

52995 IRFRY IR ﬂ'mflud;;uﬂixnauﬁﬁwﬁ’mﬂmné‘ndawﬁa \asannag

ewiAstuludlulasneulnsaaes xlivegivnisimuadomy windgygisuniinad
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3.3 lassarwazaantUnenssuvadlulasaaulnsalaas PIC16F8T7T

lulasreulnsianinsva PIC va9uT¥m MICROSHIP Wululasneulnsiaafildsu
mmuauammwmammﬂ zwamﬂu’LuIﬂiﬂau‘lmLaaiwuﬂwuuwm quInueagnelud
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PDIP
TR =—] 1 o/ 40 [ st RETPGD
RAVAND a—s[] 2 20 [ -s—te REEPCE
RAi/mH1 a—m[] 2 28 [ -— RBE
RAZAN2 VRE - =[] 4 37 [ s RBA
RAJANARER e[ & 35 [ —a- ROZPGM
RAA/TOCK] s & 15 [] e RBZ
RAEANATS s—e[] 7 M [J=—ae RO1
b 3
REQFTTANS a—m=[] 2 P~ 23 [J-s—m REOINT
RE1/TTIANG s—a-[] & L p[e—vo
RE2TEANT m—e-L] 10 = 31 [] Vs
VOID e [ 11 EF 20 0-s—e= RDTRERY
VEE i ] 12 = 29 [ -t ROGFEFG
OSCACLKIN ——e-[] 13 5 78 [ st ROEFPERE
OSCHCLKCUT m—T T 14 o 27 [ m—m REMPER
REATI0SOM CK w—pe [ 15 25 [ m—s RCTRXDT
RCHTIOSICCP? e[ 16 76 [] e RCETHCK
RCZCCP g 17 24 [~ RCHEOD
RC¥SCK/SCL s 18 23 [ et RCA/SDISIA
REOPSPD a—p-[] 18 22 [] —= ROGPEF3
ROAPSP! at—p[] 20 21 [ =—i= RDZPSFZ

U7 3.1 uanslassaduneuenvedlilasaeulnsaaes PIC16F877

3.3.1 AusNUAYDY PIC16F8T7

o Ao

- lumsufuRanldiiies cycle 1Wisa w3 2 cycle Tuindaidumsnsslan
- udgeaeiildenldfo 20MHZ

- fidnddlldan 35 fd

- oy Pipe-line¥inl o awmilevinens 2 aghendouqiuls

- mhganudluswnsuduiuy Flash fvwn 8kword (1 word=14 )
- § RAM 1191 368 Tud

- §l EEPROM u1@ 256 s

- pevauasiudumesTW vt 14 wnd

- {1 Stack Tildleigean 8 svdu

- §i5¥UU Power On Reset, Power Up Timer, Oscillator Start-up timer
- Watchdog timer

- f5¥UU Code Protection

- TuaUszndangsanu

- dyyaninivanalnusliidenldau fe 0199ld XTAL #se 21935 RC Al
- @nsalusunsusagln +5vDC

- 1 Timer/Counter 3 @3

- {iluga Capture/Compare/PWM 8n 2

- § A-TO-D Converter Wuvu 10 On 3117 8 Yeeiindn Tudies

- §1/0 naseimun 5 wadn

- flszuu USART dmsusiaiu n1sdoansuuu RS232
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Program v, i 1 RA2IAN2Vazs-
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Program 7
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RB2
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Control Poweron < RC&SD0 .
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o Timin: o Watchdeg N
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Debugger
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Ay N N A
[ | I 11
) 4 1 4
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Data EEPROM CCP1.2 Serial Port USART

Note 1: Higher order bits are from the STATUS register.
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3.3.2 M3vemMInunleauIdulusunsy

Tu PIC16F877 filUsunsuianlines (PO vun 13 datitedmuanisidnis
wiheaudtusunsy Taglu PIC16F877 Tvwinvamiteanudlusunsy 8Kx14 dn (3e 8
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PC<12:0> |
CALL, RETERN 4% 13
RETFIE, RETLW 7
Stack Level 1
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b
Stack Level 8
RESET Vactor 000h
|
Intemrupt Vactor 0004
0005
On-chip Program
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finnusrsauiaios 500 rpm agldnnud () = 500/60 = 8.33 Hz wazldAruinan
(T) = 1/8.33 = 120 ms Lﬂaﬁwmmmqms f = 1.45/[(R; + 2 Ry x C;] lmgnu@i R, = 1K,
Ci = 3 UF, wag f = 8.33 Hz agldAn R, = 28.3K Teviu Seazaunsasuinen Duty Cycle
9ngn3 D = R/(R; + Ry Il 3.41 wedidud

finuigisoulnies 10,000 rpm agldAud () = 10,000/60 = 166.67 Hz uazld
A1ULIan (1) = 1/166.67 = 6 ms Lﬁaﬁwummﬂqm f = 1.45/[(R, + 2 Ry) x C,] lagunuan
Ry = 1K, C; = 3 UF, 4@ f = 166.67 Hz 9¢l¢iAn R, = 940 Taviu Faazanunsadiuindn Duty
Cycle 3ng9s D = Ri/R; + R,) Iy 51.55 wasidus
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5.2 nM5n9aesi 2 n15aaszilafinnnuiasoulniofmiieg

nisnaaesiilumsisSsuiisudygaviedsenielniiesnunaniuiioy Taeld
AnssauLAsasaudlduan 1,000 rpm, 2,000 rpm, 4,000 rpm, 6,000 rpm Wag 8,000
rpm wazdaua T, Wu 1ms, 2ms, 3ms, dms Wag 5ms UG %wxlﬁwaﬁdgﬂﬁialﬂﬁ

5.2.1 naapsiinuisasaunIaseud 1,000 rpm

finnusiseutnies 1,000 rom 3gldaud () = 1,000/60 = 16.67 Hz uasld
ATUL2an (T) = 1/16.67 = 60 ms Lﬁaﬁwmmmﬂqm f = 1.45/[(R; + 2 Ry) x Cy] aglaman
AN Ry = 13.9K Teviu uagAmamAn Duty Cycle 91ngns D = Ry/(Ry + Ry) Toillu 6.71%
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5.2.2 N9ansfiAuL5250ULATR9UA 2,000 rpm

finnuiiseutaios 2,000 rpm agldanud () = 2,000/60 = 33.33 Hz uagld
AIULIAT (T) = 1/33.33 = 30 ms WaAWINAINgRS f = L.45/IR, + 2 R,) x C;] 9ldrdn
AU R, = 6.7K Tavin wagAuamen Duty Cycle 31ngns D = Ry/(R; + Ry) ¢y 12.98%
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5.2.3 na24¥iANuL5959UIAT08UA 4,000 rpm

firnandaseutades 4,000 rpm gldmnnd () = 4,000/60 = 66.67 Hz wagld
AIULIET (T) = 1/66.67 = 15 ms WoAWInRINgns f = 1.45/[R, + 2 R,) x C,] azldirndn
A R, = 3.1K Taviu uagdnnma Duty Cycle 99ngns D = Ry/(R; + Ry) oy 24.399%
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5.2.4 M9aRefiAINLEITOULATESUS 6,000 rpm

firuisisauinies 6,000 rom FAE () = 6,000/60 = 100 Hz wazldmunan
(T) = 1/100 = 10 ms Ll@AUINAINEGRT f = 1.45/[(R, + 2 Ry) x C;] ¢ lAm1vaeiduniu
Rz = 1.9K Tevin wavAwimAn Duty Cycle 99ngms D = Ry/(R, + Ry) iy 34.48%
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5.2.5 ¥AR0fiAuL525aULATRB A 8,000 rom

#finnusasauiades 8,000 rpm avldaud () = 8,000/60 = 133.33 Hz uasld
AUEN (T) = 1/133.33 = 7.5 ms 1ileA1uina1ngns f = L45/[(R, + 2 Ry x C;] axldaqsn
AN R, = 1.3K Tevin uaguanid Duty Cycle 99ngns D = Ry/(R, + Ry) 1oy 43.47%
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Code Program

#include <16F877.h>

Hfuses HS,NOPROTECT,NOPUT,NOWDT

#use delay(clock=10000000)

//#use rs232(baud=9600,xmit=pin_c6,rcv=pin_c7)
#define use_portb_kbd

#include <lcd.c>

#include <kbd.c>

unsigned long time,Ton;
unsigned int k,kp[5],i,m,one,two;

#int_ccpl
void CCP1_ISR(void)
{
time=get_timer1();
iflone==49)
{
output_high(pin_a0);
delay us(Ton),
output_low(pin_a0);

ifttwo==50)

{
output_high(pin a0);
output_high(pin al);
delay us(Ton);
output_low(pin_a0),
output_low(pin_al);
delay us(Ton);

output_high(pin_al);



delay us(Ton);
output_low(pin_al);
}

set_timer1(0);

void kbd_pullup_init()

{

}

port_b_pullups(true);

void main()

{

enable_interrupts(GLOBAL);
enable_interrupts(INT_CCP1);

led_init();
kbd_pullup _init();

lcd_putc(" Dual Coil IG\n");
lcd_putc('ID : 0213 0606 ")
delay _ms(1000);
lcd_putc(\f);

lcd_putc("  Ton -[1] \n");
lcd_putc("  Pulse-[2] ")

while(true)
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if(k!=0)

one=k;

led_putc(\f);

led_putc(" Ton = us\n";
lcd putc(" # -> Enter ");

for(;;)

{

k=kbd getc();
if(kl=0)

lcd gotoxy(9+m,1);
lcd_putc(k);
kp[m]=k-48;

m++;

k=0;

}

}
for(i=0;i<m;i++)

{

Ton=Ton*10+kplil;

}

m=0;

led_putc(\f);

led_putc("  TESTING ")

setup_ccp1(CCP_CAPTURE_RE);

setup_timer_1(T1_INTERNAL|T1 DIV BY 4)
set_timer1(0);

2
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set_tris_a(0x10);
set_tris_b(0xff);
set_tris_c(Oxff);

while(true)
{

iftk=="2")

two=k;
lcd_putc(\f);
lcd_putc(" Ton = us\n");
lcd putc(" # --> Enter ")

for(;;)
{
k=kbd getc();
if(ki=0)
{
if(k=="#"break;

lcd_gotoxy(9+m,1);
led_pute(k);
kplm]=k-48;
M++;
k=0;
}
}
for(i=0zi<m;i++)
{
Ton=Ton*10+kpli];



m=0;
led_putc(\f);
led_putc("  COMPLETE "),

setup_ccp1(CCP_CAPTURE_RE);

setup_timer_1(T1_INTERNAL|T1 DIV BY 4,
set_timer1(0);

set_tris_a(0x10);
set_tris_b(0xff);
set_tris_c(0xff);

while(true)
{
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