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Gassoline Engine Plasma Ignition System

Year 2010

Abstract

This project is developing spark plug ignition circuit in gasoline engine by controlling
the sparked time in 1 cycle of engine from 1 time per spark plug to several times. There
are 3 parts of project. First, processing that generate pulse signal and control time of spark
plug then reach to process and send to next part. Second, signal driver is receive signal from
processing part and amplify into coil. Third, signal from driving part send to step up voltage
part by ignition coil and spark plug is igniting in combustion chamber.
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U7 3.1 uaasanyuzAI PIC 16F877A
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to
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v
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Out from RC2 (pin 17)
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a 4 [y ° 1Y Y ° ] a [
F3qA0T VLI 8 bit uazTindnn IR IIURI] {(mnmsannanrnalunisyaszidauiides

PWM (period) = Tspark per 10}

Tay

PR = PWM (period)
. 4xTosc xTMR2( prescale)

PWM (period) = A1U1901089 PWM 51309013

1 4
Tosc = (fosc AUNUDI XTAL)
osc

TMR2(prescale) = 1983 S @natae3v84 TIMER2 iifi1 1.4.16

Ada L4 a do ° = = o 9y J
UATUITINIRDT T2CON lﬂ‘uii]ﬂmaiﬂ1ﬂ1lﬂﬂ'li‘ﬂ'l~1’lu‘llﬂ~1 TIMER2 Tﬂamwaxtaﬂﬂm;ﬂmuma

REGISTER 7-1:  T2CON: TIMER2 CONTROL REGISTER {ADDRESS 1211)

U0 RIW-0 RIWO RAW.0 RW-0 RAVD RW-0 RWD
. | TOUTPS3 | TOUTPS2 | TCUTPS1  TOUTPS0] TMR2ZON | TRCKPST | T2CKPSO
bit7 bt o

b7 Unimplemented: Read as ‘07
bt 63 TOUTPS3:TOUTPSD: Timer2 Ouiput Postscale Select bits
0000 = 1:1 Postscale
D001 = 112 Postscale
9010 = 1:3 Postscale
*

1111 = 116 Postscale
b2 TMR20ON: Timer2 On bt
1= Yimer2 is on
02 Timer2 is off
510 T2CKPS$1:T2CKP$0: Timer2 Clock Prescals Select bits
60 = Prescaleris 1
03 = Prescaleris 4
1% = Prescaleris 16

Legend:
R = Readable bit W= Writable bit U = Unimplemented bit, iead as ‘0"
-n = Volue at POR 1 = Bitis sel ‘0" = Bitis cleared X = Bitis unknown

4 @ o ) a4 o v
1N 4.6 uamsdnuzmsiieTuidas bit ilefmuam1Ag vee TIMER2
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TABLE74:  REGISTERS ASSOCIATED WITH TIMER2 AS A TIMER/COUNTER

Address Hame Bit7 Bits Bits B4 Bit3 Bit2 Bit1 Bito POR, a1l pther

Valug ont | Valueon
BOR RESETS

£8h,8EM, GIE PEIE RBIE | 1A | INTE REIE | D806 0COx | 004D QbCu
108b138h » : R —

Ch PRt LPSPEC)] ADIF | RO | vxE | SSPiF | CCPIF | TMRZF | TMRIF | 0890 0000 | 9090 3050
2h PIET PSPEM | ADIE RCGIE | TRE SSPIE | CCPHE | TWRAE | IMRUE | 0600 0060|0000 4000
1t TR2 | Yimer? Mocule’s Regi 2090 0000 | 0080 3000
32n T2c0N L. . | TOUTPSS | TOUTPS? | TOUTPS! | TOUTPSE [ 3MR20M [320KeS1 [ T3cKeSD] - 090 0600 | 000 abon
2N PR2 Tmuzs’m Regiater 2111 031 [1211 211y
Lagend: %= unk d, - = wimpl d. read as 0. Shaded tekis are not used by s Timer2 modu'e.

Note 1: 8is PSPIE and PSPIF are reserves on the PICIBF8T41876; atways seaintain these bits clear.

U1 4.7 ueas3immes huaveatu TIMER2

1 o 4 3 { a 4
wazludiuvesmsdiuaiedmuaiazaiugu Duty Cycle (umitiivessiaines

CCP1CON uag Eﬂﬂt’]i CCPRIL lﬂﬂﬂ’]ﬂ1ﬂuﬂﬂ1lW0ﬂ1ﬂ15uH“ﬁ\1U‘U‘Ll'lﬂ 8 bit Az Iin1sAIuIN

14 ’ 1 Y
Asil Taei3uINNI5MIA1BIPWM Duty Cycle Aomiususunsmiverh luidusasa lunisdum

fifvzussgaslusisnes CCPRIL Tagfnnann

CY

% Duty)x PWM (period
o, I e (period)
100
Dpwm =A11721904 Duty Cycle #i lAn1nn1sAIal
v ¥y
%Duty =1 Duty Cycle AattuA % vosmunamianue

PWM(period) = A1U1I21089 PWM 51928319

4 ° ' & v & ° o ° ' a o )
waztitersdaw 1da1 Dpwm Fududdadulumsdnnumaifiesi 14 u53ames CCPRIL

Tavlygas
Dpwm
CCPRIL:CCPICON<5:4>=
Tosc x CCP1(prescale)
Tas  Tosc - ! (fosc AT V09 XTAL)
fosc

CCPl(presale) = mved Sianaiaes
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VoA o yq’f ISP ' @ . & o .ooa :idn 14 <
umm‘mzﬂmamaanm"lﬂuunzummmu 10 bit BIUVYUIA bit LNUIINNIIAADT CCPRIL 3
v
da

] ¥y
11 8 bit 925y lAnuadalimaiduiiindefiodn 2 bit yinald lussanos CCPICON WaitsSainn s

CCPICON fuiluidamosnimuasmsiaiudas

CCPR1 CCPIX  CCP1Y
(e [ 8] 7] 6] 5T 4 [ 3 ]
ijlt
CCPRIL.
(716l 5438 [ 2 [ 1 ]
CCP1CON !
8 | 2 [ 1 [ o]

31 4.8 namadanisdaiiu bit W3S aimes CCPRIL waz CCP1CON

REGISTER 8-1:  CCPICON REGISTERICCP2CON REGISTER (ADDRESS: 170710h)
uo UD RWG RWO  RWO  RAYD RWD  RWD
L= | = "TconX | CCPxY | OCPxMB | COFxhiz | CGPxM1 | COPWD |
b7 w0

b 7.8 Unimptemented: Read as 0
54 CCPXX:COPKY. P Least Significant bils
Cagturs wode:

Unused

Unused

Treese Tits ors the two LS50 of the PWRE duty cyde. The eight 11538 e found in CCPRA..
b 3.0 CCPaMCCPxM: CCPx Mode Select bits

o900 = CapureComporesPWid gisabind (resets COPx modile)

0100 = Caplure mods, every oing edps

0101 = Caplure mode, every rising edge

0110 = Capilure mode, every 4th rising edge

0111 = Caplurs mode, every 16th risiog adge

1000 = Compare mods, $6f oulpik on malch {OCPXIF Bt is sel)

1002 = Compase mode, clear ouspid on malch {CCPXIF B is set)

1010 = Compae mode, genecate sofware iearupt on makh (COPXIF b is sel, CCPxpinis

1011 = Compare maxde, kigger spocial everd {CCPXIF bitis set, COPx pin is udalecied), OCP1
resets TRIRY, CCP2 resets TMR1 and stasts an AD coaversion (if AD modile is

enabledy
11y = PWM mode

: N . LA e
1 4.9 uaasdnuuzmsiinulundag bitiledmuad1Ag ¥89 CCPICON
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5.2 WamsIndyauWadnvl Gate (iley Ground

V/DIV=5V  Time/DIV =2 mS/DIV

@

3 53 wamsTadyanuiad v gate oy ground finwE 333.33 Hz

V/DIV=5V  Time/DIV = 0.5 mS/DIV

:
v o La

i 5.4 wamsiadyyruiad i gate 1oy ground finMLE 2000 Hz
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5.3 WaMyIndyaIUWadHv1 Drain 8y Ground

V/DIV =5V Time/DIV =2 mS/DIV

»
o o

Ui 5.5 wamsTadeygreiad 191 Drain vy Ground An1wE 333,33 Hz

)

V/DIV=5V  Time/DIV = 0.5 mS/DIV

»
o

5.6 wamsiadyyiuiad i gate 1oy ground AAMNE 2000 Hz
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5.4 WHamsia

v

-

dayanauSeufieyszni191 Gate 1foy Ground oz 1 Drain ey Ground

V/DIV =5V Time/DIV =2 mS/DIV

UM 5.7 mamsdadyananToudiousen 19 Gate oy Ground ay

U1 Drain 18U Ground fiA11A 333.33 Hz

V/DIV=5V  Time/DIV = 0.5 mS/DIV

1 5.8 wamsTadyaanlSoudiousen 11991 Gate 170U Ground

1182 1 Drain (16U Ground f1A714A 2000 Hz
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5.5swamsiadyanaiadyasudafinnaden Coil

V/DIV=5V  Time/DIV =2 mS/DIV

s a 4

Wise mamsladyraiadyassiiaiinnnsou Coil inawud 33333 He

V/DIV =5V Time/DIV = 0.5 mS/DIV

W 510 wamsiadyaoiadyasuiafinnasen Coilfianud 2000 Hz
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. Agilent 2.5 Amp Output Current 1GBT
. ; . Gate Drive Optocoupler
L L J
» . Data Sheet
%
XE X ) Qe
| .0,0‘
t 4 ® *
- ‘ ]
’ fe3tures
© L5A maximuss peak supu
HCPL-3120 cameat

HEPL-J312 204 minimam peak sutput

- CHftant
HCNW3120 15.XV/ 118 mtnlimem Comimon Mode

Rejection {CMR) 3t Vogg = 1500 V
0.5V maximiss fov level oveput

uncy yolage (VoL )
Funcuons; Dy Elittinstes seed for negatve gate

.

(RN
ROPL-31 203348 HERWILI0 » }:;c = 5 mA msximuim mm
current
v Under Voltags Lock-Om protection
{UVLD] with hysteresis
- Wide operating Voc range: 1510
R vois
* 500 53 maximum switching speeds
* fndesuisl e e range:
A€ to 100°
> SaletyApprovs)
UL Recogaltsd
TRUTH TABLE 3380 Verns for $emen. for
oo -Vea T HCPL- 32071312
“POSITIVE OCMNOT | “NEGATIVE OOING* £000 Verns for s, fee
f.0., TURN.ON) {Le., TURN.CFF} %y HCNW3120
= 3 N v CSA Approval
ot S ) N - JEC/ €N/ DIN EN 6074752
B-11w 3-95% Lo Approved
3 -135 9.5-32¥ TRANSITION VERM « 630 Vioss for HOPL- 3120
BTV Ty v {Optien
3.8-33Y 1229y HiGH Vi 651 o HOPL- 1312
VIERM « 1814 Voo for RONVIS120 »

~¢[7]
anooe 7]

camnooe {3]

se 3]

g

a

2(2]12

Applications
+ 1GBT/ MOSFET gate &rie
‘ » AC/Brushiass OC mowr drives
A O.1 gF bypass capacitor maust be connocted between pinsSand & * 1040sulal iweners
: ¢ SWReh mode powat suppiles

CAUTION: It is advised that normal static precawtions ba taken in handling and assembly of this
compunent lo prevest dumaye and/or degradation uhick may be indueed by 85D,

%~ MllentTockaslogies




Al Agilent data sheets repart
the creepage and clearancs
inherent to the optovoupler come
potent itsell These dimensions
are needed as a starting point
for the equipment designer
when determining the clreuit |

cirenit board, minimum ereep-
ape and cdirarance regrirements
must be et as specified for
individual equiptent standards,
For creepage, the shortest
distance path along the surface
of u printed circuit board

recommended techniques such
as grovves and ribs which may
ke uned on a printed cireuit
toard ta achieve desired ereep
age and clearances, Creepage
and sdearance digtances will alse
change depending on factors

insulation requirements. How between the solder fillets of the  such as pollution degree and
ryer, ance mounted ona printed  input and cutput Jeads must be insnlaten devel
considered. There are
JEC/EN/ DIN EN 60747-5-2 insulation Related Charactenisics
HOPL-3120
Ducripuon Symot Option§68 | HCPL-UIIZ | HONW3120 | Unalt
Installabion classhization per DIN VOE 01107 1,68,
Tobie
fot rated maine voltage 150 Vs My Y Y
for rated moins voltsge <300 ¥ rms HY LY 4y
for rated maien vollage S40 Vi 31| #i MY
fot rsted maire voltage 603 Vims L Y
far rated it valtage ©1003 Y ree 14
Chimatiz Olassification 35710021 §5/100/2% 557300/21
Potkution Dogoe (DIN VDL 01107159 2 2 2 _
Kaximumn Yiorking nsulation Yoltage Vya £3) £91 114 Vst
Input to Output Test Voltage, Method b° Ven 1181 1670 2652 Vpest
Ycan x 18735 « Vi, 100% Produxtion Tost,
te = 1 soc, Partiad Cischarge < 50
gt 10 Cutput Tost Yalage, Method o° Veg 945 1% 2521 Vacst
Yicaa € 1.5 = Voo, Type and Samgle Test,
ton « 50 5o, Partisl Discharge « 5pC
Hoghest Alomable Overvoltage: Vi €000 £000 8000 Vet
{Tranmioet Overvoltage, Uy « 10 506}
Safety Limiting Vahses - coaximiam valtses sfowed
i the everg of 3 Iathare, leo seo Hare 10,
Case Tonpurstiee 1s 135 15 150 <
Inpus Current Is vy 2% 10 o) mA
Output Power Psorey | 800 €0 00 mWV
naalation Resmtance at 1s, Vo » 560V Rs 230% 21 210Y Q

TR 10 U0 HC/ING DIN EN $07472.5.2 soomen {pagls VB8 of U fclsten foat Cosponirt Ivaagrars Oaiog Jor 3 e dxsorglionof

JALINSE 87D SHTN SRENGR R HIOARS
Ha e

A WANTIE 30 "2 LROVCE BORTOT N WARTS 10 Sa0ey BT AN MINKNIriT o110 1Y e S0 By srmned
by ek <8 SRS URE CROMS. Safuoe MU SR Ron & Os A 18 actardince wih CICC 0Ce0,



Absolute Maximem Ratings

Parsmery Symdol Min, Max, Unlts Notwe
Steeage Temperatuge Ts A% 12% B
Operating Temporsture 7Y 40 o <
gmagc frgxst Current . buva % md ¥
Peak Iransient Impg Carers bowog 1¢ A
{<1 315 pralne wadth, 300 s}
Reveese Input Voltage HOPL-J1D | W 5 Volts

HOPL-3312 3

~ HONVizI20 o

“High™ Peak MA Currert i;}m 25 A 2
“Low” Poak Qutpun Curreent bipran 25 A 2
Supply Yokage Vee- Vi) | 0 33 Volts
Input Current Rise/Fall Time) ™ 0 re
Duepue Veltage. Vopsg | 0 Yor L
Qutpar Powes Dissipsticn Py ks ] oV 3
Tetal Power Drssigation 5, I3 P 1
Lead Solder Temporature HOPL-3129 260°C fox 10 s0c., 1.5 mm Sefow seating plane

HCPL-3312

NV 260 Fox 10 2., up 1o 2eatog plane
Solder Refiow Jempeeatire Profie See Package Uistene Ur yawngs soction
fecommended Operatng Condidons
Paamerer Symbdal Min, Max. Uniis
Power Supply Voltage Vee-Yer) |15 30 Voits
Inpus Comrern (019 | FUPL-3120 7

HCPLIIR | %om 1% A
HONV3120 10

input Voltage {OFF} Vireer, 30 08 ]
Opersting Tempesature 1a &) 100 EH




tlectrical Speciticaions (DC)

Over recommendsd operating conditions {ia« 4010

100°C hon « Tto 16 mA Vigany - 3101008 Y, Voo« 15t 0V,

Vit ~ Geound) unless otherwize specificd.,
Paramersr Symbol | Device | Min wp M3X | Units | Tes:Condidons | Fig. | Note
Hgh Levd Qtpat | oy 05 135 A Vg «{¥gc ¢ 23 1S
Currert ' 20 A VorlVer - 159 |V [3
Lowlevel Outpa | log 03 2.0 A Vo-{Vig+ 25%) 1 5.6, 15
Curert 20 A VotV 159 |18 [
Fogh Leved Qutpent | Vom Wee- 0] Vec D v To - -100 mA 13 |67
- Nelage 19
Low Level Uutpee | Voo o1 05 Vi o~ 100 mk 48,
Velage 0
it Leved Supgly | loow 25 50 | wh | O 7.8

%&sﬂ . I u%“wm
Lowlevel Supply | ko 25 59 mé Letpat Qoen,
Cusrent Wy « 3010 +08Y
Theeshold lepat | lpan HCPL-3120 2.3 50 | mA | I~ OmA 315
Cusrert Low to HCPL-J312 10 Vaus¥ 2
High HCHW3120 73 30
Theachold Irpat | Vive 68 7
Ye2age g to
Low .
Input Fcewanrd r ACPL-3120 | 12 15 8 | v if = 10 mé i3
Voltage HCPL-J312 16 155

HONW3120
Temperatze AVi/ATa %-3120 -15 mV7C| 1f ~ 10 s
Coctficient of .3312 13
Forward Voltage HCNW3120
lnpat Reverse BV HCPL-3120 | 5 7 Tp ~ TORA
Breakdown HCPL-J312 | 3 Tr - 1003
Voltage , HONW3120 :
Inpt Capacitance | Uag O30 7] oF T~ 130E,

RT3z b} V-0V

HENW3120
WO Teehold | Vono. N0 12.9 135 | V Vo5V, 22,

i« 10 mA k2 )

» Yono. as 10.7 120
VO VFystarcsiz | UVL0yrs 15

AByprca TS 2k Ta » 25°C 300 ez - Vey ~ J0V. sekess oRatwen netnd.
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Electrical Characteristics @ T, = 25°C {uniess otherwise specified)

Vaatis Wzﬁmw V0 | | — Ve T e R
| ¥pncans, | BRI VOLIE TEMD. Coamant | — | 0.15| == | WG| RPHerce B¢ 5o oA
| Rotoes io-BorTe CR-RELANKE | oo | wom | 25 ] 761 Vs = 10V, Iaw $6A 1
Vagem Cte Trranneld VeTage 28 =140 T ¥ § Vagwvcs, o= 3500k
™ Forwstd Transoordacance 231 == == | 8 | Veg =30/ nm TEA
Dran-Seuse Leskops Ot Ll B I3 Vee = \LL7. Voo =07
ke ol Dot B4 . v%«zw,%»w,r,.awc
s CGatetoGoros Forastg Lestage e { o | 30GY aa Lbea =W
_ GREISo.ce AEverse Loskage ] e TS0 Vg @ 07
Q W s | ﬁ Ty w 154
| Gos Gateto-Suaree Cospe et Rt B B3 RS Y
{ Gatede-Oraln ('Milar Soame i § wsins | 2§ Ven @ 1N, Bee Fig S ong 13
% TG D615y TR P T ut g Ven WiV
) REe Trre e LA [ | ] ln e i8A
T TUA-Of DE S THE =T8I " {ra=sm
D - [ FstTene o | Vo v 10w S0 M. 10
. § Bataess ey
e Tisnst Dean taxtwce e | 28] e sz
h 'Mb’:!m
L Memyl Source rauces — :,f e vt ¢ervar of e Cereat
G NS CaNchce P ) Veg = 0
 Cons Crlout Capaerance e § 260 | e Vrg =25y
[Cos Aeverse Tranchr Coany e wen | A e | 55§ w1000 Gee Py S
m Sngie Puze Avasache Erery . = 70014885 | md | Ly t5A L e 1.5m0
Source-Drain Ratings and Characteristics
Parsivter Mo, | Typ. | Max, | Untte
™ Coringas Source Cumem uos:z"m
{Badty trece; W A | 2owng e
S PUted SOGCE Curert 20 Sheun FRg reieie
iﬁ”{%&)i *mm
| Vax Ciogie Ferward Vaityoe =] 1] W 17036, 1w A Vas e OV ¢
1o meme — TR [ S e A
G Reverse Recovery Charge e | 505 | TEG | PG ] Gt 100AE ¢
[ Foraara Tumrin Time FELCT 106 UTR IS e PO am-or 5 00 By Lgeley
Noteo:
L REDEMNE FRYGT e e Irted by Y lp% AL SAK < BRI, Vas ¢ Vign.2ia
IR, Juncion Semperatire. (Gee 1 113 TR 4750
< Sttng Tye 25°C, LudBreed # Pze widn < 4003 ouly crTe s M.
Ry« 2300, 1,5 184, (S Fipae 1D  TRIS 15 3 NSNS VAR N SEACE SEStuCtn NG represants
§ TRIG 18 3 SHOASOT Vakie INRed 10 T, « 175°C
2 wveirf.com
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