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INTRODUCTION TO GASOLINE FUEL INJECTION
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0Q03agode0? 385055007603 coonenraBongsiolcops §§o0a5a00053603008!

ommeiomosdss 88:098[mp8e005 Fuel Injection System (coonEonaBodiagEinnsd)
op¢ comig$eon s Lesleplegles (e97:09309)328 §oopSi Port Injection System (6520588
038 q&ifgllepb)ogt @e00o Manifold qo350[g8a8ewpoB Choke (46) ocdmbeon eedeontud0}
e canmalfgdeo o§ 000’ »805x55c8c5can=dlgheo 85pS:ead n§eopé gdedlcon
coon &SRS [gedlpa? spSscodloopS

Fuel Injection System 2005 02795§0502700058¢) esepuageaaRsRdio(gs oieqds
(00508:3:)038§ §68Eo005 soco€slypiad, eco/econtorsd 8eo0rEcoiqpopt Fuel Injection
System 205 0590§0502005800053¢) Bqpdeof: cco/cconteradamepaesd 2% Eeplovtort
nEqfecdmdegaopizacit: o0§108:00:8808: 3G[gCwaroopSn  Fuel Injection System oot
mosp5i903 (J)qd§oopSu $Al05(0)mcs5¢ o§aSomesbodily :m§nm) qpeats
(8680008 $0103( ) 36$s¢ Fuel Injection System o3 com&ig§eent osmigd BRISENET
%0905 [Glgéay (Service technician) qp:a BScopS 08on§:d grofoicorqglego o§olgd
8325[8Es[gEdloopSu
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TYPE OF FUEL INJECTION

ccondera80éiogbiconosd cbe0pé ccoréeredod Injector (3a&qdom)nesleonn
Nozzle assembly (6§5c0538 320059)0 [goban§icocgod :Eqoptdescand voppdaons csep
03:§|i5050  deserad 0§i0g€icoinpli equuoatesdypipé ccvrEerada? Siconasds
3098103, 305§cB08:038: eqpod§eoganpli GEosdel c50058¢:0p8 coonéenadn’ Intake
valve 28:098§c20>  Intake port 3203E:03, 0§1038:6000 0§8c08edlogssengoopdi o§ 0003
Besr05myg) 39005gee0n 0sde Single point Injection o3 omododomesepl sroncdcsep
oo Throttle body cdlopé saadsgoo(gessdaopb coon€ore803 Manifold spopésoleepnd
cea  coo8ie[mnEidald, oiagécosalgdoopd

DIRECT INJECTION o305 choseogts[ots

Wilhelm Maybach o830 float-type carburetor &} 356[55006072006p:0% gpegeopdgoopd
2009958 003E80mcocgt lodaBelaiapiog saaddgg§eacyad Direct fuel Injection (030505
coonEora80§igin)osdoopd omwadiconr canfensdadsiydpostlsddaopdi Float type
carburetor 00pS Direct fuel Injection 0§600058g §iqEscguSoncooe(ont op$iedliagrieonn
0295E00p8BEg0 ma3gea dlodadaataEangpigopt Float type carburetor 05003 3203403
(320081 0305§03ecnoradosioginosdoops 303uomeod eomm0pls srovandsatalep:
0p¢ 308005308 03i0005emnig§anigaopli 08(8:092:6a0093] [MBier16200 GrouIFYP:
0p¢ Jet mEq€gpio’ maddoconoofsé ccovnpd oBocmmiqlapioyé madiyeond 0305§0d
ceonora808:098100880> 88 oSioncSeomnieécoigiodeonrean o955y 0pgagss
36073038 Mercedes 300SL :Eq80pé 80d§0deconteradou§iaglsy 0sb03zandilgdoond

28x383271g¢ o303gndecntonsd
0$:038:0 0560005 (9256207 Gloda803Cs
o By Seud e 05bqPic00338e000
g8z (Power) o8opoSeus§Ean§oopS
mEqifomdadial ddlaacdandy vedra0pd
2Eqémopénd oeqpodaomeonn eoocl
3600:§§5EB05805 mponelgnEadoog
200500500050p6 conseanepdoopd 3Eqt
320305038 3EqEa2038:08, oleepodeon
co00 Grocizmeosg§a0ps adecociadd
20p8t0088c0pSse0mEn 3aEqEcopSucisads

sfée C\Dé sco&sl saéoﬁcﬁ Volumetric

Line drawing of direct gasoline fuel injection.
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efficiency (copSuoSgsiondad :&qy msoomudmadifgadedearn srocmoopdstamapiass
o€egpnd8Eeon cocn00pS03 cizmadj)sEcoplicmts edgodmd:m) c[go8:cda005m 0305§0d
cconenad o§ioglinosdont meg JfBieoon ecoréeradsd cro0308 2008602EE036a
Intake manifold ¢> s3ceg03:g0 oc8mbegn ader¢ §6e00d ceomeco:dn’ cocodslaaoytiad,
o€eepobeodoopd Bx9)050008 838§saq %EqEAII3G podeucodiy coontonad
0288300008 20050076020E00pSI condeoy 038y Bc380Bu§sogigosdopt 98$m$0¢ sagHean
c0n8ona8uwaama’ socodlmogdicd, [5pdogls co:§la$erduogican 6q5[g8a0p5n dBopm
30313656007 o@o%éjo%o%:og&@§50§3 n8afgpiogt [3o00$20089§320p5n G290 cellelels
20p8 dloSa8sSoapg samseqpogaatgboopds Bae[migpicont ecorlersdoudioglay
05803 Port Injection 05823, e[3r&:cd308s00056032051

PORT INJECTION

Port Injection #3603 Direct Injection os8esapopt 203ge00sadl Sldlecqpmogrifats
58 Bonrg§igConfgliod e veram 55500800084 98a800007 wegruecorndeoi Tjosdopt
08 [goons00pBeacis oxel manifold 20d0E&ea0s Intake port 33036533, 6l05a80% v§rog8:co:
20p81 vooesd: port-type fuel Injection system o3 opge9sdy Mercedes 220 SE o€ s2034(g9
20pdi g8iopé cantersdol 00’5&%@@:@@ (Mechanically) 08&:q6300p5 Centrifugal governor
Bea0dgg) econéorsBowama} 088:9158: fuel distributor ¢ 2005s3Eep Injector o828 ceorteonsd
cosd 2051

Fuel line

Control wires

Injector

intake manifoid

Intake port

Line drawing showing the principle of port fuel Injection

0pgosdemp 326023E:m00p¢ manifold pressure 832083 [goBeomEsgodeort:
Bosscoseonn (Intermittently Injected) sBconSooeepsbspdiopan 3a0%g coonéonaBodings
058 ( Electronic fuel Ijection EFI ) 05608 Bendix 9o3cgé 3209:gc0n00pS Bendix ¢ Robert
Bosch G mbH, Nippondenso Co, §¢ Japan Electronic Control System Co. qpo8, GErosdea0g0d
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B€o838[3d00p5 gEosdagé Top feed Injector 033208:goopSn Bosch ggEos803 D-Jectronic
opzeopleusd) opbaogé Volkswagen omdigp:y 0od€m03:gdo0pSi D s8ea0n 9209:0008
qpe$orromfed "druck” vpead eomsadie qupcoatisdB: pressure (83298)0p 38gludqoopd
o8 EFlos800053g e$205mjea00 Model o8 Bendix 90op5ee00038: ogagoepé Cadillac o
008305030005 Cadillac EFl 058038 328qE§ socosleacqanogodel codonbuenmoréed
20305 028[0368026[BE8 [0ode0mEgoBeoEodlss ceortersdo u§iogtscuinnpdn 0o8spSs
32246¢ voowm[BEoRE Injector s30sadict 0r80rBeo Injector gpre 0§:0gieoiB: 305003[036
0R8 mfeoorcdocdlgbaops Injector gpie o§eogEicuioopdn GopE[mpodh 4 Cylinder sa€qi¢§
cc0n8029820p8 port §69320305 Intake valve 00899Ea$ 320038 GE: Port $d95¢005a8Ep
Injector §896¢008[385050005: Slo5a803 w&sogdscusonpdi 32(92:600 port 089300905 v§3¢s
0200216200 GeonenaBanpS o8 Portal Intake valve ogE8ag$32038: 3266 GjogI0d§esa0pS
Firing

order 7

sl _ B
St s
"™ B r |
a _ .

Two cycles —each cylinder starting at a different point

.

intake open Injection igmition

~

A
NN

Pulse-timed manifold injection shown in relation to the intake valve opening and
ignition timing.

0058038 ccn€0r58837:03 00§03:00890p¢ rELcEEpS: §egcoaops 0§yt
ca0n eeorenadaraopSowdanal Injector vgEeuseon [OPS[EE 0§,2005035s5 602005
Intake valve gpral ¢&€J§s8a808:0000 3§08 00505003 GopE(goodanpdi Injector ¢
398380502603 0q60805c8055543¢ FBroodcocapsd B§igbe0s§ux> (Electronic Controller)
¢ 088z 6cen8ssEcuonpdi & Electronic Controller o8 voppeood wpodepbon mgadypie
$0p8c0:00059005903¢psaq Electronic Control Module (ECM) 0pg) copdeeomCs Electronic
Engine Control (EEC) op§joopSseonnéa Engine Control Unit (ECU ) updjoopSseomEs 5308:08:



wCsD$e (90%93) 5
cslop€[moopdi gpigreo0m 37§39Pige0sd 008 320§32000&:3g/0530005¢p: (Signals) o
Electronic Controller o c0035qu3203:g8: Injector gpici sBo§iogicoiqepd (09503
s@:@o%oooSqoScosa)éu

Distributor (a3) Crankshaft o3¢ 320§d00n:606202 trigger 0890 curd20pd Signal o3
Electronic Controller ¢qu32033gd) Booéicoiqupdaag$aoigodest »Eqfcopioodssiod
2009903605000 Bm[o¢ Electronic Controller 200 throttle position, Intake manifold vacuum,
atmospheric pressure, engine temperature, Inlet air temperature 9200503 03 288qupq$aacgd
308:08:6000 BEepesapap:g 327§d0gp5gp: (Sensors) ﬁmoéﬁ_@f 06090005 $0p€[3pdq
c&: Sensor qp:0} o3[goegd 2888&c00pS(sdoopdi

e — -g-
/7 NS
ol

{/ (/

“ Atmospheric pressure (pg) 1 Electronic control unit 7 Electric fuel pump
. 2 Injection valve 8 Fuel filter
Eti?(seu:ﬁa::ifol d (1) 3 Pressure sensor 9 Fuel-pressure regulator
1 4 Temperature sensor 10 Auxiliary-air device
e Fuel 5 Thermo-switch or thermo-time 11 Throttle valve switch
switch 12 Trigger contacts
=== Coolant 6 Start valve

Schematic diagram showing the sensors used in a pulse-timed electronically con-
trolled fuel injection system.
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cenfead 083810058038 :EqEmopEid 0feqpaiaopd crovedmal o3&
cuS[geoican aB8ig)deadlep 520§8089dl8quopl Intake manifold sa0p¢:§eco8aa0: vedam
2008 oSecoch a880p5:a008qupqd 328meag030E[g8aopdi [Jodeomt{godeonné:s adusiagt:
cuieon ofosdogé Intake valve s throttle 32(032:§ Manifold :20p¢: 0m036c08322:0%
qud€a$ ccogbonodooseann bellow 03aa0diyg) 0300000051 GEs3n§d0g05s (Sensor)
o3 Manifold Air Pressure (MAP) Sensor oredlopéaopli Manifold 320§ 000088320
00885803 cag (ccoumsadfsdedly samspdagaieg€) covvwIm 38oEeepodfgse(mnt
(66§ BmcRmesapd 98mEean crogfecntond mnJqay B3 3Bussagtseuiqepd
[s820p81 Electronic Controller (ECU)00p5 manifold 3038:003E:0:0q§0008 [§Een:6207 03
83703 37§3¢) §8gpicoon Bododiplicusdlas Injector 6 o2géeoicond (0305803
88qpSagpicocopdi 3003 85c00n omoBeodmsbesagt $pSiea0d Buwdm v§ipd:
cuié Injector ¢ wgl$odeonticonpd

Bm8fon D-Jetronic type EFlog6eh 30255:905¢0 3&qancgéad, oCeqpadorear
cooo’ 03&:0079§ Air bellow Sensor 0 3503:goooglgdaopdn ¢&: Air bellow Sensor
08320300 056005 cc0Eer8s¢ crogdroop5ian 3Eqtmonlind, oleepodatslsdagt
comEie0005p5:0580089(380pSn  BSaeoeg 0§eCyos030905 god[BaEesanndadioloty
cagpaje$ ®9d:geo0r Exhaust gas Recirculation (EGR) [836eeaeg [g§copSoleqpodce
ca2088] 323:qdln G Air bellow ol cpbes02Ea0den 9§m$oSmygu§eorrcoi

B Mechanical §&So—g:>@€ c@a%oo’”)ooéécgﬁc%oé 9‘3@%&@0:@@0 K-Jetronic
mechanical constant injection System 20p8 a338§0> D-Jetronic type EFI 0$800058¢) upe305
80598t [pS0e0mBag§aopdi GEiopE K afean ocgio0ps ape§orrooneomssé Konstanter
00 000308 03uSen(y 93:adeal{sdfG: Constant (3250050[g08) 328dlc5§o0pdn Bosch,
K-Jetronic Injection System o0& ccon€enadu§038:903 B§:5q$300305 o€eepndaor6ond
6eo0® 0050505 (mechanical control) (g€ 03§:9)62008: o8 Constant Injection System (326005
o[go5a80§:038:9058)08 vcowdads Porsche 911 T g€ 1973 § 00olmap(gafBs GE05603
peepooiapiogd 0p&aiuSer 3a3dgdo0pSi ceonéedsdo} Injector s20di9e5q) 32EqEcS
0056520g[0088E0d: 3290050305 0§sogdscuieseanc(o3pé Constant Injection System (CIS)
0nedlogéad:(gbaopdn s2Eq€arcp€sad ofeqpadeond covwamo} Cone-shaped Venturi opé
085080026007 Geo08[3E  329§8088:0m0a0p81 6E:0603 edge5eA(qfoze eoplal
88081 Air valve 0 329§d3(Gas5Eav0p32¢03000:(3: cEreleg grigaops eaorEere88307:03
BEsqySefseopSi 3:8q8m0p8:a8 0eorn srovwrmepiegt ceodteredzano} (gt
e§meanecsd coonéordmdpafad dgqpieand 9803 Intake port 32038208 0§209€s05000

Intermittent Injection EFI System (GoSe08:godeonésado§iaglsconn EFloss)ope
0€eqpaieonn coudiaotigod caogpodmgd 527§8038:0008E6007 Direct-measuring Airflow
05603 L-Jetronic :0p5[3€ Boschoygade 1973 03¢ oo8oécBicdlogaSeodanpdi L vpeodd
0203897 Qpu§ma0fsé Luft 0e000 0mmi0diol o3uSenioon(st{esB: Air (ecojupecon
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Installation Schematic

SBR Oeiivery pressure (primary

pressure). 1 Mixture—control unit & |die-speed adjusting screw
I Pressure in the upper chamber 1a Air-flow sensor 9 Battery
4.7 bar 1b Fuel distributor 10 Ignition-and-starting switch
z anti 1¢ idle-mixture adjusting screw 11 Control relay
% Injection pressure 3.3 bar
2z Pr 2 Fuel tank 12 Ignition distributor
Control pressure 0.5 .. 3.7 bar 3 Electric fuel pump 13 Start valve
Suction or return 4 Fuel accumulator 14 Thermo-time switch
553 Atmospheric pressure 5 Fuel filter 15 Auxiliary-air device
E=3 . ph P 6 Primary-pressure regulator 16 Warm-up reguiator
[ Manifold pressure 6a Push-up valve 16a Full-load diaphragm
Coolant 7 Fueldnjection valve

Schematic diagram showing the air sensor and fuel pressure regulator
used on a continuous injection system.

38JSqoopdn ofosdogé Airflow sensorod ecoodsé Throttle plate 33(p32: ccodeeoaogniep
cobie[mnEiodogé copdapSondalst ccodielnisan: m§ co§goboordoged sargdeuieoopl
of Air flow sensor 20p5 dBesqpopéfgodoo$iagrieoon :Eqmagtiod ofeepodoopd Fresh
Air (20§ 08eco)0BamepSegepdyl Bieolsagranpiad 329§303Eiomeuiopd aelr3e¢ Manifold
3038:08, 86cedeg[08copS ofeqpodeofgt: (EGR)20pS a8sfgorc0dic(onsgdagasg) coosé
ccondordBmnd): :FoosiosmesdEan’d mesnCmuyodocuidleonean g€ Throttle
valve 08%¢8c80B0008sE 328q8a0058s croumsuSoopS pivoting flap (320§83a(g2s)0Bsalqon0de
03238:090808(8: 520gdmguel :[GEnS:Esy ecoopBmnlE cooupimcopd: &4
w0808 08cooepSfgboopli odaedl GEigem[gropS ofiotgodaodig agaiecnd
6c00mcd08 cpdadozé cpSaged rocoicotiot gEooeuiopSn cde3ad Air
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flap (32§33[3o8)el gEoongoedmal ECU o8 cosd [B: coodieoéigovramaiadeoanpl Boss
o€ Injector 32:08¢ 0o8[3E 050005 (32€q€copSucbgomoosegt n8[B6mposogts
oqo3 Cycle 02893203050533660 Bowmod (HBE3§ o§sogieosopdi peeposaosste
Bo 9o5ade0n oegpegaop€ L-Jetronic type EFI 05803 =034g[0300p5

“ Atmospheric pressure (po) 1 Electronic control unit 7 Electric fuel pump
Pressure in 2 Injection valve 8 Fuel filter
. . 3 Air-flow sensor 9 Fuel-pressure regulator
intake manifold (py) 4 Temperature sensor 10 Auxiliary-air device
s Fyel 5 Thermo-time switch 11 Throttle valve switch
6 Start valve 12 Relay set

=== Coolant

Schematic diagram showing the air sensor used in the L-Jetronic EFl system.

1980 0¢ Electronic Ignition, Ignition advance, s¢ Electronic tuel Injection Gpc? 0560080
008:5 ed1€:0608891660:e06205 Bosch Motronic 05808 3034go02900p81 Motronic 056038
AofegrS§eoon EFI mogpaagésal aSesongen L-Jetronic 0583303&:0&[gb20pS 0bdq)
83[sSogsicneo0n L-Jetronic $p5:0580089¢2 88myeo0n webenaBBenigé 30pdapdesnd
co» LN-Jetronic System [s800p5n ofesbogt L-Jetronico$dccon03 gdcogigedd) 0@odapdy
0§050005a0000p8 E:0p¢ bottom feed injector 3 §zz2028¢ hot wire-type airflow meter 3
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3094500010005 LH-Jetronic system opé Injector qpiod a88:q)0epogé ECU S Microprocessors
B 32035aeor0005H

Port Injection 0550005 0feqpodanneand crogéecorersdad eepesicuiq$ codeeoné
Pogt @$gremaEig§eondaopds GE0pS M §aiomosboond croBardeedosSapionSi
Port Injection $¢o00§0502003,61 332500250508 cdlEsqeradfofds Single point fuel Injection
o} oBog€eandifganngoopd

SINGLE POINT INJECTION

Single Point Injection
0562005 nsmje§odaocdon
[8€s crosCeconéoradmeep
3657 085:9000560089(gd
aopdeomégsearn Closed loop
feedback control 056quq$
nde0€oe Gigésogudonads of,
cloné §[Bsog$r0m800992005
GEosd0p¢ 8366000 FBeood
weqrsd 09p5:02:320305
n§medod§esopio3é Port
Injection 038005 M$mye Throttle body injector on a General Motors
200500700081 6op€ [goons00p3 V-type engine.
303¢: Single point Injection assembly o3 throttle body saedlogé 0300608 002220051 &
assembly o} Intake manifold 631§ 000§0509009:§600 esep§zaeniadionbeodonapdi
Single point Injector go$:a3E:602> sBowadcBmiede$ B8 bawagubonaopdi 3a00uSefré
o3eo05 Single point Injector 0898¢ 0§s0g€icusqeann Bowrawys s0cwésl(g)ad: o8 wupod
(Qoge30p03  0§:a38iqeo0n Bowdmsé mopopulfsdeacnelorrélgboaopdn Port Injection
System [g8¢20> D-Jetronic §& L-Jetronic 030303 o€ Single point fuel Injection 05808 Fcond
oeePsdsé Go5mER$u)0703 [sEcB§:9 6005 G108 o8 Electronic Control Module (ECM)
089320E:00%:§2005n Sensor gpelgé $29§5g) ECM o8 288q§c0sd can sagiodaaconiypien
Crankshaft position, temperature, pressure §¢ throttle positions ©00p803 [s8a0p5u ECM 008
601§ 006007 2000833310530005 (Signals) qpEodqupogndseds) c3eabean sBuwramaiadig)d
cosoopS

000955038 Ford ¢ General Motor mgaBsdacdie cacbopbeonn cedeonSunsasd),
op¢ Single point fuel Injection o3s209eo3(030008n GEs058030€ Chrysler 1981 Imperial opé
oon&a3:g3a0pSn Ford §§ Chrysler of ¢ G&: System o3 Electronic Fuel Injection (EFI) oy
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cdlog€odogt General Motor g
Computer Command Control
(CCC) System ciz8053¢:
ondemlsd Digital Electronic fuel
Injection (DEF1) vreslogés
208 oS58 gm0yl
0oa8adepi§doopd gy
28505¢2 confonaBodingig
$8:006:30805 0| BetieW et Blet
(3820081 Ford magadoops [9¢
016007 ceoEonad  83730ds
top-Feed Injector (a263[0)0% ad:
§ General Motor 205866207
coonenad 3sa250d: Bottom-
feed Injector (02005s0-¢ §O)3
30359008 G&z03[ga36007
o§8§.6§d§zo€emoémg§@§é:
sap: B89 8epogé Bogpl:
e [0} saspSiaagp:
[BooSeosgésgé a8$:g)Seor
208

Chrysler ¢ K-Jetronic
05ds&s0E0pe00n Constant In-
jection o3sa0ddgoopdn Chrysler
os8038ccnersdo Injector
bar 30385305 20§:60(8: Mani-
fold 32038208, v§s0g€se0ra0pdi
(632209)0§r03Es6000 Bowrm
3 o883071305p53 /390095
coigd:(ad aBSsqSeoinpli

Single-point EFl injector systemona Ford
V-type engine.

Single-point EFI system on a Chrysler V-type engine.

e9.038 08[g3Rseon mcfopeimepapied dlo8a8caonéonsd 0éiglinosdlgdonpd
og§iomconqfgésgfodoog 609000008, 03§8Ec0q$ 3[m6:qBio08[g3EE g8 goolfy
qIo503 605qBrop0dses(sE woes mgpadl 08 sa0digpregonpd SlodeBecontersd 0$:038s0050
¢> port Injection 0583309038 Clofeas EFI 058upi3be[m8: coeomedla’d Ole8&epSn
wg[g8en§Ecmnyts 303GeerdisbogBfeonn EFI ogbodioniepigd qo§migpdadf8:
mypiged> TOYOTA §¢ NISSAN oigpig8loopdn Baadmenisdy :pady TOYOTA
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5899 §apropSoédlaopdi TOYOTA migp:g 329%:{ge00n EFI 0$603¢ Analog Circuit
type EFl o56s& Toyota Computer Control System (TCCS) EFI o5802g) $6Gdoopdn L1306
03¢ TOYOTA Analog Circuit Type EFlog803 L-Jetronic osdcdlopé 2cpdd gEscolionly
con:SloopSi
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R-134as] orgc;g.csﬁ chooog)%q_p:

Yy VvV V. VY VvV Y

R-134a0s858 R-12 05803 3030 2003(Gqens smeqp(pBieann
waToSaapap:

0§830pc: 08:20501 (odgregdss (oS ¢sediogdqp:
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~ OUTLINEOFEFI
HISTORY OF TOYOTA EFI ENGINE

1960 958cmPBebapiaacyés dloda8aalaap:g (Carburetor) om§adongé 8eusf,
co0205603 mmemiadidoong s20digR(e3oopdn 1971 o€ Electronic $p8:a¢ a8$:9)5g)
58q8el Intake Manifold 3203¢:03980§:60i600> (Electronic Fuel Injection) EFI 05003 oBuBom
0p8 3033005 1979 038 EFls€q€onbeoéean cedeondundep:d [gpduad, 0088 3oopd
c&098epien [CROWN (5 M-E) §¢ CRESSIDA (4 M.E)] B [96a0pSn Bmgi$eeq Gl
EFT 00o8gpio’ 0opS:p8:o8:00080005096800p508  00605dloqdad[minld 28§EaopS

Bo&igourm (Bu8isdi)od 08§ 6co0 $p8i05803(gay cdlgoopde) cB§:9)5¢¢d
58Q|:300p81 088> Analog Circuit Type [820pS1 GE:05600p5 Capacitor (0383&207)a8,
37103819858 3210800598 320305c8s286000 oG (Time) clgoopSe) Injection Timing
(sBu&:88)08 B&sg)beoon o5dlgdoopd

3[g2:0088)2¢> Microcomputer-Controlled Type [gaopS i€ op&qjomesaged
$0003gp: 03988:§ GEs¢ Injection Timing oegfgoSeosoopSn

Toyotacl EFlos80a8 Analog Circuit Type c3ocoedE:opleaadiogoopdn 1983 cepady
Microcomputer -Controlled Type 03edlE:053205:g300p5

c&:0580005 Fuel Injection Volume (0§338:6000 sBogeopSowacm) oodg00p5:05000
088:916600205800050GE:05E Ignition Timing 0303§:916ea0> ESA (Electronic Spark Advance)
Idle Speed 0¥ a88:9y6eo0o ISC (Idle Speed Control) :[gdgegy cpdesonardupigdeord
(Diagnostic) om0guSe codeaod8ayrdepisdeans (fial-Safe Functions)séaafomican o5$:310p

056qp: GloCoo8i Bosdsdsy Rle22603 6305038 cod[goozoopdi
—> EF| (Analog Circuit Type)

—— EFI(Microcomputer-

288 B§15) 50058 Controlled Type)
(Engine Control —>
System) TCCS ESA

—> ISC

—> DIAGNOSIS
—> FAIL-SAFE FUNCTION
—> OTHERS

Analog Circuit EFI 8¢ Microcomputer - Controlled EFI o3 gnaacfgdemdsé saopopol{sd
20p8i a8 co0808§:9)0gmes08sEBmengpgad 0pé a3(gripmad| §oopdn wedzdepe Analog
Circuit EFI 05808000 0n300§0500003:380)€ (Carburetted Engine) §&§&:098q) 0oE[golepSu



Carburetor

EFl ENGINES

ENGINE MODEL

1980

1985

4K-E

2E-E
3E-E

*2
*2

4A-GE
4A-GZE
4A-FE

*1

*2

18-
1S-E
2S-E

*2
*2

3S-GE
3S-GTE
3S-FE
5S-FE

1

*1
*2

1G-E
1G-GE
1G-FE

4M-E
5M-E
5M-GE

6M-GE
7M-GE
7M-GTE

*3

3Y-E
4Y-E

22R-E

22R -TE

3VZ-E
2VZ-FE

3F-E
2RZ-E
1UZ-FE

*2
*3

]

*1 D-type EF! and L-type EFI

*2 D-type EFI

*3 Optical Karman vortex type air flow meter.

samad  EF| (analog circuit type)

——> TCCS
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WHAT IS EFI?

nEqlal cwpSucdsad: npdredampsy ¢§meoorccogccotersd mepmeyd
D0} 0coldl 2098108 [gp8oglicorean 09dsdifoopdi i yr amnoioresd
(Carburetor System) s& EFI System (Electronic Fuel Injection System) Bfsdoopbi Bspbiosd
582508 008§ cuBecnSunfypiogf  3a03:{gaopd

Bosdsbd10008 ecolslemoyidolecnn crociogaopial oj&:omangd o€eepad
002 croopoopSegadiadgoops Throttle Valve gé8o5qaagpSiaagpiat 28qi€copduods§iaaseds
papiedlgoopsq) clgntidoopdn Bosdsddjdinps ofeqpodaneand srocgaopdsata’id
0p8 coontenadowmal ccocpaopiuean  mgpdisepiedlgopdy (308 03&:c0s0005

cqia8e05a83Eqaping agpisdimadipdecnd omMGodomepicl oopdesndn’
o> ogdgrdiqliaopdi averAlogé Bbeereg 0§ oleodlad Bongs: §Gooodarncedéad
conbiséeph 38cguSmendfafecan cdmdgndeoméadaapiod [spdaopbicuidéq$eacyod
o?§oiomgé d8qbeogiconn spdiosdapn 0gaSio3§uarepia} oobeolmadgeodqaogS

Throttle position sensor
Battery EF1 ECU
@]_I Starter
Intake air Dash pot .
temp. sensor L
e :i Air intake
; m [*chamber ] \
Air flow
5 meter
Cold start

injector

Air cleaner

Ignition coil glr::i:g
w/ igniter replay
* Fuel pump
Oxygen sensor Cold start injector

time switch l U/

Water temp. sensor F.2l tank

* Some models only

Typical EFl System
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3 clonEomm§nSomesapagé EFI 058032207:03: 503:fgeooopdn EFI 0562005
HSpea codeordunf cerdisleasndcdndd oBmpeagpeoncant;madsé scomegpacsd
npafeoqs ccntorsdol ogbedspSiopaafsé oB§iubosiagticuiconesdlgdoopd

COMPARISON BETWEEN EFI &§ CARBURETOR
o_C C Q oc C C
(m’: Qo 8¢ EFI oreocﬁic:%:eqlmnﬂa:)

on0§o5058  EFI 08 copdeannéaqpdguSajadenmaopopotgdeandeopd: qlofal
080076000 600503 37§5038:000405858  ccortensBeuid gosbodgo RlgroopS

[. PRODUCTION OF AIR- FUEL MIXTURE
(Gmogm£§§smmcqasac§a ogo%cxgﬁcozﬁ)

CARBURETOR

58q€eimesicopSoody (Idle rpm) opsocotdlzmacgt: o€eqpadaopd ceocpoopduwdam
o3 B&i0mep] 8oBagrdean Throttle Valve 3$:§ Idle Port §¢ Slow Port 03 008copbopé
[68edlogofeas eeoumsdd (832:5p8:) vedm3q 3§pSicudeon 6aordensd vwdma}
odmcdlodgbeclobol, §eoranpdi

Jo8eerbigEonpd mefgmcsogt oeepodoopdecoogoopSuwnanal  Venturi 0p¢[gd
cdleorn ceoumsud Smanedlqonp8adlionaopd odecooquopdss odoSpduns coonéena
Venturi 03é§ea0o Main Nozzle 9aguacog 20pSi

=

Idle port

Low-speed operating range Medium/high-speed operating range
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EFI

EFTosd0pE0feqpodean ccocomopSst
0$209¢:60098800oa 3 03Es027epEA3(ge00m
0g5:sddjpdlo€aopb oleepadanpiecooncons
o3 Air Flow Meter [g§c3&:0mg ccoaomnd
o 355139320305 ECU (Electronic
Control Unit) 9§, Signal cosa0pd1 ECU gonsod
Injector qpzadad s8u§scusqepd Signal cosd [8s ECU
2éeogean Bowaod s0c08dlcded:8g Fuel Intake Port gpiaaogéial, Injector vod:
a3€sc02051

Fuel filter

Fuei tank [

Pressure
regulator

Fuel pump

Air flow
meter l%‘ \ .

Air cleaner !

l
é Ignition Y

switch

EFI ECU

=

Battery

k-

N

2. DRIVING CONDITION AND AIR-FUEL RATIO

(GQ’J E:&EQS’)G@@G§G’2§JF@F§8 GC\D&EGC\D’J EO’J QSG'JGGPG‘)G&’J G’)O?Jl:)
4 JL 1 e 1 e 1

DURING STARTING (ocné8s05 336 5es)

oo mEailal 3§§6mesd$s 0008 ieamEl cguSmematigdcoqd
8gpieo00 3eqpae6§0:e): (Richer Air-Fuel Mixture) o8 [gpSogéicozqupSgboopSi 520008



wé:cﬁ%s (arﬁﬂ) 17
c[3n8adead (2)med§8cmesoond 2s0p¢ ecogd 888600p81ep00[gé crocizacgEen
88mjesd) (882008 () 32¢8$$6mesa0(gé doSa8yrmag Ga§ 903365e00o6[03Egda0pS
CARBURETOR

393{9‘:]$me5:6§9?]$038 Choke Valve goa}:oc%orSesr-@: Bapeond @éfj{s(ﬁcéemacﬁgo
q§co0pSi 08 GaodmEaon3§iagrff: md§oge Choke Brakero Choke Valve Beagpbsccd
(gécos@: Bapgd Gosﬁo%@%oémo:e&co:wéu

Choke breaker From ignition switch
: Choke valve (ST terminai)

2

Cold start injector Starter

Cold start injector
time switch

ol H
|

.

Carburetor EFl
EFl
Starter Motor (§:cu5e008)000éagp8ooignd 539§305¢:00o(8: 8366007 a8gp:00ps
I} Eséeoé:cosooéu @(ﬁéﬁmtloo&c;?éﬁogé 386207 980%3{090@9@1%@0(}% Cold

Start Injector 9copSs a80B0§sc0s005 0058:qpogl 0gulmq§ae0z0 BBmpéag: [sbcoqd
Injector Valve 033200:36[g096002:0005

WHILE ENGINE IS COLD (m€oj€eamesabaczoics)

wnéofemicsoopd :E§oRE eoorterdmeg J&eed mugpSicpopdn o3aag$opt
3883 0008819830305 Goonfersdllotyddepiean ceogleantonsd sacqpaesrmEo}

[3e890p51e0sq§ 83500081
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CARBURETOR Choke valve

on§oSomog Choke System ¢od
[go0$203c[gqéscusonpd 220 E85o 9005
33logé Choke Valve o3cpeé aB§ig6qcopSe I;M—
comts (38 Jmadmeagpadosdladoopdicomes ol knoo
SodeoB: a8gpiear ccoséedmeqpaesHo’
0§08scoi0p0n g B8 Scanosbopd
3EqiE 0250000 3291 Choke Valve 0338800
»éo)lgaompsss [gegéeusqoopdi w8

meagpadcdig dosdoyloopdimalafocnnnnd /\J/
s¢ Thermostatic Coil o Choke Valve o¥o$gSeos Q%
005 828 [0$9Ceofatel vsmeoon crosd

8 meqpmesfgpdsopSicuty sacfgmesad

G988 eopsEBeomg

EFI Carburetor

32030g00gd:(temperature sensor) (o€ Ecu
32632:56QE1966000 OIS 32930382000
oopdi & Sensor o3¢ mmesazdeqa oS
clgnésadaopSsalaal 989msadiclgriadeond
(32022765 028&:0609) (Thermister ) Al§aon5n
néqlmemdeqal 398]$3203E:3200703

Injector

Water temp.
sensor

Electrical Signal (oqeda060500) saesiss ECU
28 cfgés c3c0sd 2008 ECU 2005 g&sad cod,
co0o Signal 20ga8s¢ coomgjpopt coodtonad
o3 33gpcofatisé s8gpsean mg)e (Rich
Air-Fuel Mixture) 03e$08:c080008u

EFI

ocC

DURING ACCELERATION (3§ [£cnég§meeBmacs)

»EqI€ad (Low Speed) [g555:86306[3365¢ qodonqodgssiasonéadn’sgjoyé
o€eqpoSanonpdecoct  0goopdaopdopdigqodongmiaéonadogascnpd econonaBaopSecosé
£E:0009)E3Gec0ig) 6c008E060005 crosmopadndq voédean B el ofssclmesd
caonfonad coiagined mgpdicaSesrndmiesopSlgdoopd



CARBURETOR

»EqopSucdacl qodorqodeadsigs
nEa8cS0p8 :a)§0p¢ BspSico0n 60§¢
cendoradaacep (Overly-Lean Mixture) ofgd
cilcoqd =8§[gEosd (Acceleration System)
oBordsoooraopdn Throttle Valve BBbesepy
cﬁ:ogéogo:ooésc;oS g8c0i§§c8adgHopt Main
Nozzle ¢ 3€se0:600 Bowrmgé vogec0d
cqu 066§ 8608 B 320332007

00621)(7%39093@1 09600286007 39@9:@8:@@05:9

e5q) 0$1098:c010005m B3¢ ceorteadal

:e0$3q aSeo:ogEs@é:c!wo%mJe%zoﬁ

o805
EFI

10§ 3035E 08 grgofgargrapdi
58§[gEnEopdnd§oré EFI 056500664
$00:005600083/08  copdeuiqf wc§aabeqy
me[m3nEirm00§edomosdogl ccoumsudisd
edly :edlgonpdd) conéorndal ogapliny
200303, BFI 0§803€ oleqpadeonnpd econ
opSedlgopdf: Baamgéeconteradod &
cogPo303p8up vwranEc3Eiqoionqrdadat:
o§ip€ieoionpd §e[nE EFlosbopt s8ug:
R8af [dford ofea

DURING HIGH POWER OUTPUT (g&:z3:[5€ e

Pump jert

19

Pump plunger

a8

Carburetor
ECU
Injector

Air flow

meter 52 e
Fuel pump

EFI
C
Gegoorcmes)

deomadssiondalss pdporeooncodied! 038 euabigasdfopt coonlensdsdecomedp
3650 2856007 (Bonto00500960c00)m 3¢ 32EqBadlgpdagliconpd mfgnieonn
0f088:c8emfona’ Gaopdmd$oxé ($s8:08g80nEeuiqupdgboopdi odaadlzmadalyn
8362070803 0085q8:qooa3ad [g6cocpdy B85 BspSieanmdrg> 3EaEegdiaarlypd
8ca8q apodupqdqSeciecadeap ode o3¢ gSimangpd 3209508Eq§ SBypropdaad:
(Power Air-Fuel Ratio) 0338 q€¢a3s28650p5[38005
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CARBURETOR
3000501 39053308 emPagr8qs

mam§oSomn osbajiconn m:Eqepiogé
(Power System) g&:332:058053203:f0005N
gSiosdopt 3Eqal 0838qS:quad Mani-
fold o3€[sbedleo0n croum$udaanediaopdy)
03E:0000005¢6520051 0§8q$:pe(03¢ cooum
$05837: coqpspdiogniaopisé Power Valve
Bulaosf8s Bgpiears =) (Richer Air-Fuel
mixture) 03e§o8sc0s0008

EFI

EFI 056038 a&qial 083q8:q003
Throttle Valve gS»g (Angle) sasp5sqpicdle

0p8¢) 03E:027200500520081 o823 gEunwusaspds
aqp:0} (Throttle Position Sensor) ¢ 329§5¢)
oqdedaoenbon (Signal) saessé ECU 3 cosd,
20pSi g€y (Angle) 83aprconaopdad 38qp:

co0 a80000pSal u§oglicoléisl gdiman:
0$63005c83386000 crvgleonioradmeqp

s (Power Air-Fuel Ratio) o3[sdcooopSn

FEATURES OF EFI
(EFI oﬁcﬁqg:@o:mocg%qrﬁqa:)

EFl0§80% 0mom§odonnosdstdinnd
(M€ EFI 0§83 cemnoSclaagndgpiogé

Joonag§ comigSapSaleoy §qoopSi

EFI saéqlf:

Poveer piston

/ Power valve

Main jet

To intake manifold

Carburetor

“hrottle position sensor

ECU

EFI

[. A UNIFORM AIR-FUEL MIXTURE TO EACH CYLINDER IS POSSIBLE
C C o Q0O o C C o o] Q o] C
(aocucs’] OIDQQEO, GUEY,GAD BVSCECV COD D T2 3G T2 POYe]) ORI )

0co8slondags8opé Injector oodadsBeooacloécopSiconnéa  :Eqfeiondicenné
Qa7 0§e[galicdpsé copSuodasielgriadpmaed ECU go8mjeonn a8agaopSuwano’
B§iqSc0ieo0n  elo3rdeopdicomn socédlondadiBad, coscoconn s8agoopSowiamyd
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0p8680pd ECU 2028 Injector 9aBo§:eo02{omnd (Fuel Injectin Duration ) ode{go&sadeofalslst
ccoséeonéoadmepmregrmd)ol 0godaodgradSig)doopd daac(Eiepic(odé socoésl
37809298, [38 Gocui6o0 GrogEeconersd meapacsrod weaghaaindy :dedioed(ge
28qie> capodfeoq$ o$oBicunpdi GEmagdepianps sB0eecg, c38:9I0p0s05¢ §o3a30005
503200305 coméig§eonn géiesorlplgbeacopd

2. ACCURATE AIR-FUEL RATIO CAN BE OBTAINED THROUGHOUT ALL ENGINE
RPM RANGES (mgqﬁméoc%jsﬁ:m@u:@u:jsf: oaf:ccgfg ~lebp) ccujs:éccm Eoo D

Oo o O o] C
eqRTEF BYi} Sjgd )

e55e05mdgompdilecns ommfndonesdoyd 3:EqEapSuodemaded oBmjeann
mepesd q§coqsadig|deosdgdiodea o corEadSigbposdapiod :Eqtesontgady
ddapiedeoon saesicopSosd (Slow System) vcoofg$esieSosd (First High- Speed System):
308w[gégSaCosd (Second high-speed system) srodoopSol 30q g[g:cd$:96qa0pS
Bosdyp: 32098:00890008903, efdo&iedep§ ccogladaacepaacsnogl BotmspbicuSddypieos
queSedaopSn B[ 05800899 008928 6lgaE:cd$op¢ B305p5:c0d8q gpieond a0}
6$0320c0:8E0m @EqaopSucdenpt duseupodeanicomayp: (Back Firing And Hesitation)
[s8ecTevwpdi 0808 [sdedlqgésme[rmngs c[golicdd§S socoédlondog:dald (3§ cocepoddeo
ca2 BogoopSowramen opdgiflabaopdn o efo3r§easpSicady) B8Qepieann oy
2005 08cogé v§oSicusqs€ilgdoopd

EFI 0s80p8w0&:08c000 [gocogre[gbedl§Edn sac(onésen EFlogdoglopdoopdantal
pSocdgéist o§cobicanrqoptesd cdeagPodmienn erosecortersdamcepamcsrmdo’
HoBegod (ME[0eed) [8p8oginsodi8lsdoondn eomtsgsadepien 38beecg,
8190088 8802:0005007908 RAPigr  BOp00deeRadg§eocopd

3. GOOD RESPONSE IN RELATION TO CHANGES IN THROTTLE ANGLE
(THROTTLE VALVE gEuwpdd sacdmieomEiggean (0303 950§ [9§08]

cnre C C O C
7%, ges gy oogh)

0§0302058058 Beuieocnn 0gpSiea8odaligpist socolslod sa(mimnyd
3260100 2006103000051 B [gEecrorsBsecocd el coeopdacdnd mecorf§oyoferarden
qprg> ouge(onE cc0&8Eonccnnnd caontensdyn mEmiaeSeotiEeq coonteredaopd
o8eepaiaopd coocnoopisEdinyddlm  mspbicuSegrndmimy$IepSigdoopli

EFlo$8038 o8[g8a080ddh EFIozéaduiogéieuicons ogpss (Injector) gosocoldlsd
£:n8g>00p8§00p8 GE:e2[g€ Intake Manifold Pressure coo3[g¢waiea0o 2 to 3 kgf/om” (28.4
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to 42.7 psi, or 196.1 to 294.2 kpa) 33225g§ can€era803 Fuel Pump ¢83325gc5e0:0004Gs
2eS:en3[g8 Injector godadigprarcdlodoybioe 0§toglcuiapdn odclo3>¢ Throttle Valve
9ERE:8BRE:e[mE ofeepodeon croogoopSmaspiimap: [38edlaopSsé ooBEs0donpd:
Bo8ogiamepSizagpiod co§onpSiedaBispSoglicornpdn adelo3a¢ Throttle Valve qodooeo?
g€020pSeEc8mbean crvgéeontoradacapacsra} mo3Es0500p5:([03% [30¢wdiod) v§od:
[5pS0g8:c00008n Bapeson€arbonps 3§y Bualslianpd mesmoonmded comtiys
con §5:60028408 3EqiEedqliascopd cuigbidEoopl mofzn0deqpodqutisdoopl

4. CORRECTION OF AIR-FUEL MIXTURE

(0 §m§comersteantond meqpmess [sofsc:)
PR he ¢ °
LOW TEMPERATURE COMPENSATION (33088 6cnjesssacpdlgedsosbiaan Eg ovg0d)

»Eofemicsnpd HYopé 0mEdiconmsl comigsogulongr §ieoqiaogod
cenera8od muSmgam(gd Cold Start Injector go§ogéicosopdn o 3(gEcgzabea07
coocdecnndgy qfeoq§ Air Valve golaqpodeolgéiyé 3aEqE&:GrogrianpSsajoia):
cubigly p€eombigScoqs o8§:086:e0i002:20p8N
DECELERATION FUEL CUT-OFF (=3 §c0g29 9§ coon€on BcspSicolgts)

588eagpaiedndoopdsacgaresopé Throttle Valve ¢80dagaie005c0pSs: 3a8q€en High
rpm (§§58:68)sEopSesadfgboopdn o glmEulimcgacsopl 0coéslamoyiod oéean
cewpooped 9Sadiecapmyogaf§: ceouscS8mngdediygr §§maniconéanaops
080507058038 qodoqodaaniemnticoneann eroumuddanic(odé Intake manifold
3098100588058 0gu8mbeseand sarbensd(endbad)rdeg€lsie seg ool socolslanyé:
8 cepd§eocqd Byprecomadjadgbeoanpli ddelwlimcgmespé  Bigpdeann
3iccondedlodmencops: §|odceanpd o glr3réecnapéBieonn Bbeereg gt SiwecnE
0R}6:qE:6002670858(BS B 0mg§)apdlody §3qpignicorcopdn EFlogdope Throttle Valve
8oS0pSsaloicuresqa’ [g086omn58adG: @a€qfoopSonddqodoonicann copduodys:
083fs8eopSeseanicpé Béeersrodeg gt BdBmag§doéyod spdidleoB: Biongs:
pS: caopayagRreo0Rdi

Reference
[ BoSBorgé (Hydrocarbon) aopdaddeensodeg oplalolB: 399883:@030(73@6@003@3
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J

[o]

5. Efficient Intake of Air-Fuel Mixture (G&J&@@Smccp ol plop) ofeepm

coqp é com &3%@&%53@&)

0 F05005803¢ ceodianligi(ma0g€) [gEurncoqs ccodindip codicloEiogd
Venturi [§¢ or§0292002:00p5n 00203 00§ o2020078E(3E  Venturi 632005608038 ccoumsnd
[s8edleooopdn wésecoomsuSgediplé scogéadmcepmesrnd soslmmogéad, voond
63220598 508:6500p538)$03¢ 9g03Es0qa0n8 98 605 ccodieotigprodic(rEiozé Venturi
¢ 092:38::0§ 00e50[g¢ ceo8iantigodaspbicolfs :Eqamapliad, ccogpigs 088Eand
32002:3288:(g8c020081 EFI 05603867055803 2 to 3 kg/em*(28.4 to 42.7 psi, or 196.1 to
294.2 Kpa) 3m:(g§escoq$ Fuel Pump ¢8sa7160t007:0[gE  ccogéalmeqpmesrod
30$32g0:3[36e0mE:989> cepodeoanpdn B eré EFl0580p€ Venturi vceadeqn o8 a0[0é
ceoolep c0die[nEi038q) myudeoicondlB: §8ofeqpod8Eean cwoel (Inertia) :§8[s¢
Be8gcgecmndpoond c0rcg§eomntigieos sroolqosbatugodiquadéonpdi

TYPES Of EFI (EFl o5804)02)

3EqE3r03E:08, ofeqpodean cromapiuerannd 3205038:0mdsp8:05630q EFI
056038 36sE§p03[qr:0008
. D- EFI (MANIFOLD PRESSURE CONTROL TYPE) (330Ce008am:038:07m4b)
GEo500p¢ throttie §¢& Intake valve
303258 Intake Manifold opéfsdedicon ccoom Iyl
$038327:0303E:000g) coeiadboopdfetiooment /1
coocicraopSal 329§9038:00000p51 D-EFl0gd ]———' INTAKE MANIFOLD

Air

Injection

o} 3 e00 TCCS mEqgpiogtanagfgaopS MANIFOLD PRESSURE ‘
SENSOR
— Reference ~ H encive | | invecToR |
Detection
D-EFI s80p8¢>  BOSCH apgasel vanifolg | | Engine rom |
3260932202:00605m[866205 D-Jetronic o3 vacuum Fuel
oBuSenigoopdi & D-Jetronic s8eo0r00008
%2005 qPe§I0020mgdG: D 208 ecu | P —
(Druck) 83271 [38¢) Jetronic 2008 Injection control
(32qpS0§:0g84as) 228JlcS[gbaopS
.
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2. LEFI (AIR-FLOW CONTROL TYPE) ecofseolsg$eosciom pid

q&(eéogé Intake Manifold 33036:0%,

0eepodeo0n cooowdma}  Air Flow Meter A
(coo8ie08:g 0310006000 AB§ux(gE) oFed§od iyt
03&:00700p5n L.EF] 056030303000¢) Analog —I [_
Circuit Type EF1 :€q€qpis& TCCS 38qEqps —{ amrlowmerer |
optaadgoopdn B eloné 0fjermdope eqraon:  Detection i

¢ @c@éagozeé@éooéu .
(_Reference w __{ ENGINE JFNJECTOFL]

L.EFIo0p5 L-Jetronic Beo0o apes ECUEngme!rpm lt_-
omo:c@:rx‘%qég_g%@&@@wén L opeo injection volume Fue!
009> qpe§omanafgé "LUFT" vpeoo
o038 BBog: Air (co0)0p3a8glus

QoopSi
N

o o o - air volume Injection
G0 géomé.c;@'l'@olj(ﬁep.o’% L-EFI esr-ésgeoT l r'NTAKE o l j

_J

g ‘ )

5ot Blasseomoscs

=0

c [
L‘JQUTJI}]CDEL]

< . < N ¢ c9 9 Q Q c 0
JeSu226059030005 E8TPE0ICIMED DMIGERIEIIX,,
ooorSC\;f;:epogé ooésraog(rgsaeoooo%aa(q@@é @G@ésacqla@:

< < < < 'l <
©0330020F0 [eS0l20pS1

L
r.
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wCsdd 5t (cm%ci)

~ Reference ~
moocdopéed(ggieaon EFI 05856:3[0¢ 32[g2:008§j:§o0pS €03 K-Jetronic 06l (B
oeepoogl opioud cgSqpraopdn a¢$aadet cEra0p88ia0ticonn eociarccoidho? Asomeaohoopds
L-EFI s&{opioopdi ecogéaBaacepaacsno? Mechanical 505435088:946f3: ccrtersBod 3a00030f00d
o$ragicuicond 058fsBoopdn Befoné GE:op800pS 03p3p510p> 3afgao0pd 3as00dulgodedod:

og&ie000 0$8:(9d oo&gp:ooén
Fuel filter%

Cold start Idle speed
injector adjusting screw g
Pressure
T regulator
Air valve
Injector u Fuel
distributor
Throttle valve l w —

: ; Thermal U::}

H . .
HH time switch U Air flow sensor

Air

Fuel tank

Tank pump

K-JETRONIC SYSTEM

injection Contro“l plinger Injection Control plunger
) m 1 — | \ 1y Fuel
Fuel | H ] — |l distributor
Sensor plate :
Sensor plate . i ! Fuel distributor ‘ -|

~1
/ >
e /
Aire / Air -
’ i
Air flow sensor Air flow sensor
(At idle & low speeds) {Under heavy loads & at high speeds)

_ INTAKE _AIR VOLUME & INJECTION VOLUME Yy,
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BASIC EFI CONSTRUCTION (EFl og8cNizaegdonpdeson abe)

|- General (:ncoocoo)
(o] o]

EFl 0580300066¢) 058a5:qe3foniaonsonpdi woéso3en Electronic Control System (33005
coeqpsd 03$:909058) Fuel System (coodlenaosd)sé Air Induction System (ccoogeopy
058)03.[3620p51 GE:03.03 sa3m0dopdedlfgaoronpdn EFI aacgdeconteradogioglsy o8§:a)6
[3¢: (Basic Injection Control) €o$m§0505080 a8$:9S[g€: (Correction Control) wpgjoopSe
B8:9) 6003 J[g2:00050p5c020081 3200050l0gEAdq0S 6§7053E:03¢ MU0 gEscots
Slopdi wogodgdsnepiqpe 2acfgdecntansd cd$:9I0nsE wsmMEBd89$ dB88:gI0aad 30305
opSeaonodamadiyaoneacy  0gpdigpiac[ntiod  edl[gdlenS

ELECTRONIC . AIR INDUCTION

p F—— -| FUEL SYSTEM [~ r———- Aatdll o i A
T TcoNTROL SYSTEM[™ ~ 7 T SY$ b SYSTEM |
! ! | | | |
i oo o !
| | | ! | I
{ 1 1 ! 1 |
X Cold start injector I |
| time swite T L |
: | : l : | Air cleaner :

| |
! ! )
| L |
| oo Fuel 0o !
| i | uel pump | | |
i .
| Water temp. sensor : ! {} I : Air flow |
| Intake air temp. sensor | Il I | meter !
: Throttle position sensor i I Fuel filter : | |
| Starter signal ] . i ) " | |
i Oxygen sensor signal | I Lo |
I | !
| 1 ; N/ : | Throttle body :
| | | Cold start ! ! Air valve
II : | injector — ]! :
! : | : : |
: ignition signal | : Pressure ! I o |
| (Engine RPM) { i regulator I Air intake |
i ! | | T chamber |
! < Lo ;o i
I !
| |
e S T ! :
| - ! oo !
] :(;J:I'r‘onl’ec“on volume Injectors ‘ intake manifold |
: Injection Injection | [
| signal ) j | |
1 ﬁ ! ] [ |
) | b e - e e e e J
| - 1
Air flow meter }—

! ’_{ : *Some models only
| Cylinders
| Detection of !
: intake air volume I'
t I
| !
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2. BASIC INJECTION CONTROL (363000 €02 Bc352909)

pefpdecontersdadgbpogpligpioopd s000édle0gtiod, ofeqpadupiecast Baseep
3265703 22030)a0s 83&zaq: (Theoretical Ratio) [sbcse0q$ B&:9)5c0s00p8n 0€eepodeonn
cooapeopSypianoopbst o§oglicuiean 98¢copds Optimum Proportion (BcB3p8umaediandy)
maupioonf§ ofeqpadcon ceoonoopSspSiogadlm 080316007 2808c0p8:505:608l00 5

Air cleaner

Air flow meter
Detection of
intake air volume

ECU _J—T Injection. 1
signal injection W

Basic injection ———— Injectors M Intake manifoid |
volume control |

Air-fuel
4 mixture

[* Cylinders J

Throttle body J

r Fue! pump J

r Engine rpm J

~— Reference ~

"Theoretical Air-Fuel Ratio" s300p5¢> s266paa6§003¢ dloéean coonéonad 37008
[GpS6g> Sreconlogbedlaf x50 ea0de8aowmailgeard (GpS9cgenndq ses
$oon§eonn) ecogé coodfenadeiodmyeoon cepodymgdaopl caoneradoops Octane
(comScB§i)edodlgbagl GEiciodaddmqg ccosdeepodaupd sdpy> 1510 1(15:1) 58005
Lecocﬁsocco:éﬁ 003088 coorborsdamccoi nds0cepegroosgifgdaopS

J/
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AIR FLOW (Gmgzao&ﬁ)

Throttle Valve 08 ¢€c805a0p8s¢ Air
Cleaner (6c006)03 [s05c26007 cooaopd Air
Flow Meter, Throttle Valve ¢ Intake Manifold

B Bsc5q socoéslaacptnd, oleqpodaoronpdi

@ogoa%oécq'xﬁmoeooacmo’} AirFlow Meter  Air

o) Measuring Plate g€u:geaspdizagp: 320805
3274303 €202220081

(4 9 (o
Fuel Flow (Gcm con aoo:aoc:g;l_)

6cn€e6803 Electric Fuel Pumpgdeaa:
ce00%(8e caor€onaoé (Filter) oBgodaosice
g5 Injector gpada3, cepadfeooopdn socoés
odad8opé Injector 0o8cd:8002:§8s Injector
§ Solenoid Valve o3[godeomns [godeonats
(32§88 200508) gEeuviagod Bodosiogndeo
oopdi ceonteradaiBenn:od 3038s3000mbs
op€ §eseoqb Pressure Regular (Gaaapdognde)e
B§:085:c08007(8s 0§r038s6036000 Bowrm
5pSimgpod Bo§ioglicond(og)s el
P3¢ aBSig)beuianpdi o gColeqpad
¢o0n coocpaopdspdiesag Injector ¢l a80§:
038:6009(032§$ (Fuel Injection Duration) o303

EFI 32¢q)¢

t

Measuring plate

Fuel tank

‘x Fuel filter

-§§¥--

Pressure
regulator

coméeoBs cooogoopiapiannanpdss Bufioglicons P03 dG[orgpScoanps

DETECTION OF INTAKE AIR VOLUME (o€eqp abeax saom copdal 93¢ 303807 g€t

LOW RPM

~7 7

HIGH RPM or HEAVY LOAD
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2Eqfm0pdiad, o8eqpadopd scocmpSowane[grEicdpod Thiottle Valve 9ad§:9)6
oopSi Throttle Valve g€unagpsdlon s0coéglzaoyéead ccogpign ofeepodeoopdi Low Speed
365320021038 vwIM§PSiea0D crvcgaopSoleepd@B: Measuring Plate ofcopSiaagpdiccdand
gSueoaopSi High Speed mcgmocssé ofqpigd c06:ea0fesqdisrd ofeqpodeann
ceoiandiy 0000pSen gpicod) Measuring Plate Becvo€condlooecon’ §§gEeo0di

BASIC INJECTION VOLUME CONTROL
(mc@ééo%w&uom w 5%::;1{6@5:)
o) JL

Air flow meter

Injectors

Air Flow Meter ¢o38:0006§6000 6ooop o ﬁ
00p88:008:58:03 Voltage Signal (8 302:00$53: For _
206050) :(g6e[grE:aSBs ECU o8 o8 2005 [Amounc ot air | o) 4§,
Ignition primary Signal 9327§3q§e00> & F’W ~ "&
tpm feopSs ECU o eordoopd fdl ECU = Sotenci o ¥
o0pdcundqdean Signal gpszaq ofecoceoopd o opening Lo 4&

3903(730$:&3E:Gosqeéﬁoqooéomm(ﬁs{):@o%
0005905903@3 oéeogdeon Solenoid Valve
888 (Fuel Injection Duration) o3 Injector o3goz

800081 Injectorg Solenoid Valve g§ea00324] Intake Manifold 208:08 88030§s038s600005

INJECTION TIMING & DURATION (£o$:g&u

Ji 1 1
3 + 7= Required duration

78modss Bogiptieon o 9$) =

¢ oy N T
wnition Coil gcooeomastqf pm Signal |, ) J

208 Crankshaft oo003c0pSodCsopé Injector | — ZJ"T

g0103:0800(GEonpds Bofieoanpdi (Reference o %

€[Sl Four Stroke Cycle celelallclents /] ©

Intake, Compression, power, Exhaust o3q) 0 I f b

Stroke coo§fopSécoq$ Crankshaft sdood Compression mbusg:: CYEC’I‘:““ Intake

copSqaopd ddefoné Cycle 02005 (Crank-

shaft §800B) [Bo38:aBofg ()38 [36es00pd

Be[3¢ One Cycle 320905c8a60pdsBosogls — Reference ~

qupdfo328§ (Required Duration) cisag§oobood mcocddmeelmintizaqpozé Simultaneous

(’?033980%38&3{ n8[B60¢ [39e505[38 Injection (0oBEonpSsaBo§agliate)odan gliot:

20pSi 03efo3¢ One Cycle op€ Biecontagbiqs coraopdn :grieon sBu§iagdig Géqpicopds

6600 Bowrm ¢mEacd s8[3Sca éﬁoaén puw>-2 Group Injection, Independent

980%“&868&{@(? ®$038q012<5]33éu &njectlon 3’2@%00&5'0% Esf)ooéu )




30 EFl o&qé

IN SUMMARY

Air Flow Meter ¢03&:07q§c007 ccooégopoopSeéandal mpm (copSuodg$s)ol 2q
ECU 2008 Injector o3, a8oenamoply) o$1e0:qepdol a0o59odeo$cs(8: Intake manifold
noéiecosé Bmeqpaacsnod v§cBicoscopdn "Basic Injection Volume” (sacfgdadeo:oglsg
oopSowrm) a8coon modimgdigr oSa3fmqedmbearn Bsfeco sacepIIesIIIO0d
0§1098:00:qe207  BopapSoeramadadaddloopS

= ( Fuel filter
Fuel tank “ JT]%L
= : L 1 Pressure
Air flow Fuel pump w v regulator
meter . o
\ {E i

ot | Al  Nd

Air cleaner

Ignition
switch

—o" o——

EFI ECU
Battery

'L L /-""{E}'\~_

-=4

3. CORRECTION CONTROL (2 §msadodaSuq q§cd§:q)0[s¢:)

28338mqdmbea0n crogfecononadmeqpaacsd (Theoretical Air-Fuel mixture)
ad20305 Bxbeoon ugrdiBfugpich [GresorEgadardypia} eq.0peul[gaBigdoopS
o8 ca0328qi8o0p8 Basic Injection Volume (283§ zaqo§09éeoica07 602€ea8) w03o0adsé
coigde 2abuapb8legu s200uSelé Beaodeataleopiuciyoed weesmadad):
clgr8:cdeseoreoné wéselgnéicdgddmadod e§menioindudas oB§igiean 0gpl:
(Correction Device) 6328 832600000051 powrmagé :EqCemresaopins$ss ofqpigd



wé::B.%s (an%rﬂ) 31

08:6507865q$03¢ 98gpieoon eeparesH (Richer Mixture) 825058820051 02500805
07050038 aeacfemaesqy Choke System s& Power System o8¢ Air-Fuel Mixture o3c[go&:cd
[Gle€e0s00398, EFI 05803Ec0pSs 328qEelicannégody mcmeesscdn’ o8o3pdeonn Air-
Fuel Mixture o3[g[ge$03sc0s0008u

Air-Fuel Mixture 03068$:96600> $05:888):§00051 006&s¢> "Enrichment Correction”
(38Cepreocann §$080) vreslaopdi GEsosdoé ECU geaontonaBudioginownamnad gpiaod
c0q$ 6a02EgoSeutoopdin 3[Fr200dG)sen p5e902EeIeEiopE8[B: ECU osdstdoocsaontaés
o§eo0o (Bifg2e{gde007) 30pugRdigps (Auxiliary Devices) [g6oopS

CORRECTION

3EqE6802Eg0d0 :e[aanesaq 3§)3§|3e0072000E329053300056pigd (puwr-308qE
3683:96q 20J$ 308ecvel 32aFE3odo(el) Beadsdreoon 37§dogpSiap: (Sensors)
¢ ECU 8 cusd§) 328006038 coniBsfsbe00n Ignition Coil 92a€qi rpm soonészagiobeacondsé
Air Flow Meter 9ccoc0c0p80eda 20008:339)03320005¢:03006601Es6088 20081 ECU 2005
G338 6053 0026207 200038 5mVNdePiedl g€ 2a6gdg) 880% JBu§iagticusdEgbi§aonl
9523025 0€eqpodanIea0m rocpopiuwian oppdesaopdadlesant méqesnnigadese
efgmcseaq 08:0gtiean aBowdaner aB$igSezaqepsonpdaopsigd8Eanpdn spSsapScopSs
[388&20050

[ Air flow meter [ Ignition coil

1 0

| A

Water temp. " ' |

sensor : Basic injection :

| volume |

1 + }

: ! |

J Intake air temp. sensor -l‘:__—> | Enrichment "

I correction !

| !

Throttle position :> bm—— - —— -
sensor EFt ECU [

N .
)( Injectors

l Ignition switch ':>
| Battery i
[ Oxygen sensor™ l::>

* Some models only
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AUXILIARY DEVICES

Air-Fuel Ratio 08¢[328:c5 Gle€eoseo0n @q&ﬁwoogé@@@ﬂ:ﬁméu &8 ¢> Cold
Start Injector & Air Valve o3 [gdoopSu

COLD START INJECTOR

Cold Start Injector c\z8mqpSgudirde? néqlemicsonpd HHope £:qogdopceq$
[5805081 esasegoopdeadisozs %EqEadg:eps :Eqi€amogndadypieonn Richer Mixture 336
SloopSu 32Eqa} Starter Motor $00080pS6a07933) Bupreanmegpmegrgdeoqs Cold
Start Injector ¢ (s28qBesaie50d 328$s205¢:5000) ccon€oraBaBo§ioglieoroopdi oogpSiaanst
cateonmEqadocdiieonm§iogt ccntersdal Cold Start Injector 9copSs 0§eogtieoicond
cfo3p8a8dlobeqpodpo? 83qpicofS: Richer mixture (Bgpicoonmcepzacsn) AdugodicoidlaogS

@ Fuel r<: Fuet
Cold start
injector

Injector

Engine Cold Engine Hot
Cold Start Injector 2095 So- Coldstat
lenoid Valve 360089(38[8s oS0y o iniector time switch
dlale3 2o9iaq) Valve Beats 805 injector

!

sTa Y # Ignition

’ switch
1

B&{s8eof: Bolu§scododeodloapd J@,A" e
Bypicon s8pod gxda0p8 00539 N
ocosdcoq$ Cold Start Injector ciod
o§ragicoican(og$ (Fuel Injection

Duration) o} Time Switch E9§08§:9L"8 I 7 o

! Battery
cosoopdi Time Switch o3 Bimetal El- T
ement §& Electric Heater Coil o3 [s¢ +

L=

opd 6902050022005
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AR VALVE

50§E86meso0p5easl Air Valve sop8mEqlaiscsicopioodas: (Idle rpm) ple Al
Slaopd wéqlemicsspopt Throttle Valve 0?30805@@3@0?38@3996 sqopiecony Air
Valve o3go5geopdoopdn Air Valve Algodoosdisoticon ceoonopSueamoopd 2085384
a[go&scd00pS »3885mese0mdlopd Air Valve 2opSadiogses: ccogpigradgodanss
g&cotoopdi 50 38[gE 03 conn0pdsdaag Air Valve ¢0[3p84{ge5s [g§805conwpSi néqéal
Operating Temperature ($¢$3503}$) 6paBe002328] ad10805032{3: cco8:008:9080005s (505
com03udadoboopb 38[g$e000 ooSc;%sm&SodSﬁ: (Fast Idle rpm)o0p8 Air Valve Rgodooss
8100826000 GeoopEpSuEds§Hd clga8scdo0pdn G&: Fast Idle rpm 2005308$86655503¢
[0EesB: 3088[gEc0psst Q@%O(ﬁ@@:@éo&ﬁ% (Normal Idling rpm) o8 [g§copSeqpa’§
ogo2a0pS

@Eqémesgsécqcﬁ@ﬁggﬁccﬂogé qoopSelgrtdeorn Thermo Wax ¢ Air Valve oSt
805[g&s} @og&:ge@oé:cﬁeoswén

Air flow meter ) Air flow meter

}—\ Throttle * “,“«3
)

Throttle valve

Valve open Valve
closed

Coolant Coolant

ENGINE COLD ENGINE HOT



34 EFi aaéqjé

EFI COMPONENTS

6§.0p€60l[gBa00308, Auxiliary Device ( (32070g08%) gprfloeors EFI 050c1328053538:
gpiod &0l c\qcooc;oooéolj(ﬁ@tp 329 632205013203¢8:3[8220020005

I. FUEL SYSTEM (GC\D’JEO’J&%O«?OS)

&:32805388sgpeo0nS 32E8qfa8 ceonersdeuss 10,6007 0gpSiapisdoopdn G8:080p8
Fuel Tank, Fuel Pump, Fuel Filter, Delivery Pipe, Pressure Regulator, Pulsation Damper, injectors,

Cold Start Injector 0200503 Slo&aopdi

L

Throttle position sensor
Battery > EFI ECU
@__I Star-sr
Int-a:lze air | Dash pot
T
" Air intake
e F ™ chamber
Air flow }
4 meter Air valve
Cold start
Air cleaner nector
L . Circuit
Ignition coil opening
w/ igniter relay
Fuel pump
“Oxygen sensor Cold start injector
time switch l
Water temp. sensor Foal tank

* Some models only
TYPICAL EFI SYSTEM
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2. AIR INDUCTION SYSTEM

q&osrv@cﬁsgSosza@&ep:wé 8:@@953{390308 33266007 cooowmad [gpdoglico:
20pSi G&:08.03¢ Air Cleaner, Air Flow Meter, Throttle Body, Air Valve owéo’%n@éwén

3. ELECTRONIC CONTROL SYSTEM

q&o§803€ Air Flow Meter, Water Temperature Sensor, Throttle Position Sensor, Intake
Air Temperature Sensor 30§20p503 0393, sadjre007 37§50gpS: (Sensor) gpidlo€oopd
o Sensor gpiy Signal gprodqupoged ECU 20p8 Injector gpreiado§iogicann [02o950%
23{godeusa0pdi S=:[g€ ECU o} Power Supply 8eoseod Main Relay 138qEond:d$
Cold start injector 08 a80§z03¢:6007 38§ n§oocdeuiaopd Cold Start Injector Time Switchy
Fuel Pump 0 o3§:q)6c0:600> Circuit Opening Relay: Injector 6s0o8g030% 0op8BEgeeee00n
Resistor 03 copSi00&é0loaopdi

C C

SEmudeneuan CplcalateRls
S:8cd(B: [igearoooropd
c C
[BE]CD'?E:]CDELJ
Qﬁwém cﬁo%ogma?éooé 6905803020562 o:cﬁwgq::cao%o%o
ooo%cpfs:spogé :Joé:raogor% saeooocﬁsaq?@eeé @G@é:sacqs@: m:rfé

nd35 3812051

Y Y ¥
%ceeaemem§gzs‘aczczca:
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FUEL SYSTEM

GENERAL

Fuel Pump 20p560078029803€08 (Fuel Tank) 9ecoreadalodond) 8eniglecnonsd
0803 [go3eofB: Injector gpssé Cold Start Injector a3 cosd 20081 Pressure Regulator 20p88s2e¢
6c02E0298805088:05§ 988327108 0059030006000 830t00050cmpcpécoqd 8§59 500pSi
2003405002263 8521000536062 s8¢pi03 Return Pipe (a3[58305)0a8038030528, [0$c0ps
cqpoddeoanSu

Pulsation damper

tnjector
/ .\’ X Sk T D '
KM\ P K T - 4 Fuel pump
\\\
Cold start injector
Pressure regulator Fuel filter

Fueltank [T Fuelpump [———"% Fuelpipe | Fuel filter =%  Pulsation damper

Delivery.pipe
Return pipe | Pressure regulator
Injectors Cold start injector
High pressure l:::{> @

Cylinde
Low pressu-e [:> ylinders
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Pulsation Damper ga80$:03&:qc(037¢ [gdecloond sagpSicSeonn a88ar100mpSRSe
(3200053mdg) 0300p5REe§em7E B§sabeusnpdi opéajiorgoz05cpoScuicay Injection
Signal 32q Injector gps¢ Intake Manifold 3203208, a80§s03€:c0500051
Cold Start Injector 93a&0iCeamiesoy 00oE&c000m8l &qoguSoncoqé Air Intake
Chamber 3205108, 980$1c0:00p51 0808, Cold Start Injector ga8odicusg§oopd mEafmemideq
632:650p33g)$3098:  c0o[gdaopSi

FUEL PUMP

Fuel Pump ¢éqpiopé In-tank Type & In-Line Type opgjsdp§oondi cond§eocsed
o2igpiogd In-Tank Type 0300035085go0p8n Bo658Sjpad:03 Wet Type vredl[m300p81 320905
clongageadd cedormps Pump §¢odompl: msdpicdl€icnn(8s Pump s038:3E:0008
cconlora8sé [gpSesg(ebaopdu

1. IN-TANK TYPE
Pump 03s803¢330303¢ $8[g5cgi05 0o8e0Ecora0p8n In-Line Type Pump s&8E:0o

Q€ p3a8d) $pSecl:oopln Discharge Side (320905:005)0p8 a88saxz0508%m (Pulsation)
»spSicod§eoor Turbine Pump o3 820330002005 GEs(Pump) 03¢ Motor, Pump, Check

Brush

Armature
Motor

Magnet

Impeller

g5t

—

Filter

Pump cover
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TURBINE PUMP

Turbine Pump o3¢ codomfgé centeseoicoon Impeller 0o69(8)sdor Pump Casing,
Pump Cover 03 563 05002200081 66502300p86007328] Impeller copSoopdn Impeller s3[g€003
20$2:0§2920pE8e207 Blade gpigeaonensdo’ §odoodq) Inlet Porto Out Let Port o8 cosd 0opSi
Out Let Port ¢ 0go3a006000 337:g¢econtonsBep:ol codomooducdopde [gobaosagied
Check Valve c30p8:9Ec03: Fuel Pump 9oga5g3602005u

el N
: Pt
&
o :
. A J
Trine oot : < S /'
Cutlet pors l v / Nt/
L

\ A

Zasing / Blade

RELIEF VALVE

Discharge Side Pressure (32090583272) 3.5 to 6.0 kg/cm?(49.8 to 85.3 psi. or 345.3, to
588.4 kpa) 03 cqpoddaorcg Relief Valve g&ogrsfBidearalecontonadapio’ s8cBmBennyéead,
o305§08[g$c0pS mjeqpoSeonpdi ade[ma¢ Relief Valve 2008 Pump el Discharge Pressure
Bxoc5dl daasc00dempagseedeons omoguSeosopd

CHECK VALVE

Fuel Pump 3050 Check Valve copd:8050op5n Check Valve & Pressure Regulator
$6905:0005 3EqEqbesss (pump qessi§)oge 98305c8E:005 200500500000 CwSmS
a83s22s (Residual Pressure) oy$8esc0q$ ca0oEgmdeuioopdi valseoodmy$edisndescoptss
38 q ¢ 8390905 mrco00S

20005 0d5m$a883m0§ogf 3:e[a¢esopdngsopé 8eg8a (Vapour Lock)
ogudongd [gdedl8EB: 2aEqiEal [g$copd8iqpopl 0053600536205
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2. IN-LINE TYPE

In-line Type Fuel Pump o8e8c3&c8ci
3[gEn0d0pEandaéopdi wycad§ Toyota
omgpiopl g§¢da3madiofodh of Pump o3é
oloég opdic02t6007 328053288:qpi0o Motor
Pump unitiCheck Valve: Relief Valve: Filter
s& Silencer o8 [gdoopSn Outlet

Rator Pump spacer

Roller
N

Inlet

Relief valve ~ Pump spacer Magnet Check valve

Brush
\ | e l

Filter Blanisnmitin Silencer
—
Intake Q »
Rotor =
Diaphragm

chamber

PUMP

Pump Unit 0g€eueSomigéeopiocdeosean Rotori Pump clizalg8na3s05e6dc: (Outer
Flang) 32(3600p5§e00> Pump Spaceri Rotor §§ Pump Spacer 32035 Seal »n(gdeaonégn’
cu:eo0 Rollers o8 Slo&aopSi

c500000p56002529] Rotor cop8aopli Rotor copSeanmsl Roller gpzoop$ Pump
Spacer cis2038:00034qooecgpod 00dgaeadsé copSuodag coproopdi 088, Roller eg copie
20p8 Roller oo8cpigEondodi(ga: 805865607 caotoradogaopSaBaruSepy mybiepal, ego&acd
coif: 8808 Inlet Outlet 93 03828 cosaopdi

Pump gop§c0icgndeo0d SzangEecontersdapianps Motor Unit voScopSodfgodconfB:
Check Valve 0303$:9¢[50520§:00081 6269205 Silencer o8[go5008:¢) Fuel Pump 998305c8¢&:
0393, ogedgrcea0p8i Silencero0pd Pump 00§s3 coseo0 a88332:03 9Suncgid 393(GaSe
caopspSscoo0pdi

Relief Valve §¢ Check Valve o3eh cpSesonéajoSupien edlfgd|dicoon In-Tank Type

obsCmopopoé [gdoopdi
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~ IMPORTANT ~

1. Pump cficpSeaonéaodqbadtiogaioy »&qeopuodyqdadEogaiepigdoopdn

2. Filter 53680508 ges@tn Pump cicpbeaoddygbsaa: myjeoéiesadiol 20pd mEqlal
g5:32210005098403  mpo€ieea0p8

3. comeradoopd cehomuodeopdy [§0500§:c006005c0p8: 320381038 coonéoradlsé
o$rolgpSegeooncodnd c370558088e58E5¢  cdroudeay
665602502500p8586§0 cuniglegplodé Fuel System 3038233 coot§EgEudesy
0 SerEadead’ sconferaBegeondaopd: 305c88:00609pciogé e058mdimeg,
aprs&opSesdedoopdn dcfodé ce3ors Brush gpigagodeand Spark ¢3¢ Sieont
edloSo3canmgapodelgded§&d

4 Fuel Pump o‘}:39808395[’)8:m&q@@cﬁgﬁuqcﬂueemo&zam&saoo@ooﬁg@c?cﬁo;cﬁquéu )

r-uel Pump Control

EFI 328q€qpi0g€ onbeofanogigeoon Fuel Pump 20p8 mEqi€opSocdesd§ogtonn
30p8opbesorEoopdn Ignition Switch 03 On (g&)aor00pdodEeannt 28qf0d v§ieo0i00g)
Fuel Pump ¢335095¢ 23950l 6810008 0m0g08gaa0g05 8e00285)05008qd[gBooS

- +B
Check @ @ Fp Circuit opening relay
connector [(1]0 (I8
Fuel pump
Main relay i =
: Fp I I
S - Fue! pump switch
e |+ ]
e <V IsT I 1] Airflow meter
1= e : E
T Ignition switch =
1 Tl -
Il

- 2P fuel pump
check connector

---- Some engines

Fuel Pump Control Circuit Diagram (Fuel Pump 3&:9)000g/68:005006:) Besn0dopt
cdl[goonscloopSu oq68:005008:03q nEqademniagpionpdsé Ignition Switch e (ST)
Terminal ¢o056007 20500§ 3edl8:§ 0008 Opening Relay §o3i€ (L,) oB[godq Ground (-)
o8 8:008:00p5 033281 Opening Relay § Contact Point ¢» g&03>48: Fuel Pump o :00500§
360188 sepabeoaopdi odsasl Fuel Pump cop8aopS B[38qSsEordd§onpSigrod 2&qtad
oopSoopleacgo’ Air Flow Meter opecochioye(oné Measuring Plate 9&aooopd Measuring
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plate g8oc[o3¢ Air Flow Meter 038§e0n Fuel Pump Switch ¢ (on) g&ognzoopSu o3zasloge
Lla%:no%ooflsoc;&&c%pqao%éﬁm')@: nEqfcopdasooy omcouoded: Opening Relay Bytes
co0pSI

Circuit§ Opening Relay 0380§e20n Resistor (R) $& Capacitor (C) oB20p5 Relay §
Contact Point @ps(:ﬁOSg gogog&gsgozg§@& (Sparks) @6@0'T<ﬁ>cf>moogof>c;ozoaén G(\DO&GG]’)OS&%
GJOSO’JG](‘/SGC\)J?(DJ%EG@’)CE (L,) 38 e Qﬁ&@:g&chﬁ@ogeooo&agozéﬁquogé Relay
§ Contact Point qpg Spark (8s98) gpragoiedlgodommadeo:aopSn

~ REFERENCE w
wnEqfqSoonpdmad§ogé Fuel Pump oBeunbigE§Eoopdi Ignition Switch o3 On
36 0z€aong) Check Connector 03886005 Check Terminal qproBa00523053h Bzadlonodc0d
2632005 Fuel Pump 8 03ch§oSeqpai§eold: Pump BoopSeooopdi2P Fuel Pump
Check Connector dleoonm&qlaepiogl el Check Terminai @p:rﬁeocﬁogcﬁco:@?:@@
Opening Relay § (L)) o§l&r§39c\?8c98@®[§s Relay Contact 08 (On)g&eocg)e Fuel Pump
k(r%emé:&jﬁeooaéu
| . FUEL PUMP CONTROL FOR D-EFI (TCCS)

__/

D.EFI(TCCS)s¢ L.EFI 0603 0p¢ Circuit§ Opening Relay o3 Ground gjoo0505:050
207a3(g220081 N)§600780050908g¢2 moqoquéfgdoopdu D.EFI(TCCS) o3¢ Distributor ¢
ceoon "Ne" Signal 03 ECU 00053quy[B: nopéiopalenn Transistor o3 On cooopSu
dm3l L, of|€oopd 0)6088:08[@: =:a€qcopdesoog omeo005ed: Opening Relay o On

coopSedaopS

0 +B
Check @ i Circuit opening relay
connector (U0
Fp Fuel pump
Fp E
Main relay o Té : i
o ] 1
Zno—od L‘ ST
Ignition switch _L

* Some models only —

- F—§_
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2. FUEL PUMP SPEED CONTROL (TCCS)

Fuel pump

Circuit opening control relay

Main relay relay
— —— —— A
gor—fw—t
Ignition switch -___L - mdlihem — Resistor w
1G
ST L
e ST | e
(7M-GE, | 7M-GTE)’ = _
IM-GTE)!  M-REL | Fo  Fuelpump switch pump
UG S/W [Fp

E
ECU 1 —

At Low Speed

ot

méomesicopiesod w§mdl03adcon centeradypigr 0cdxbaopd sacmesd
03¢ Fuel Pump g§sonpea3psp5:000§c0pSicomEs Fuel Pump 933%:[3e007 9608y
caopMJeoq$opdieamé: Fuel Pump elcopBoods&nd c0gRRe0:ea0003§:30g Circuit [g8aopSi

3682005 Fuel Pump Control Relay 3lg0388: Fuel Pump o3, Resistor o3 [30500&:)
8:2083qgj§03¢ Fuel Pump 2008 Low Speed (cop85$:§6)[3EcopSoodupS[gboopSi

3280C03c0p8&ie007328)§ (8,.00905) 2E8q¢ High Speed [sEcopSocbesq§ (o8.w0r0d)
0§apiga03 c0bsesontesq§os ogé ECU¢ Fuel Pump Control Relay 03¢§eo0> Contact(A)
oe0059308e0icd0500p8 aBmadlogE8i000S Fuel Pump 98 ,0305§058:008sq) (Resistor y8ie08sq
o§) Fuel Pump o8 High Speed [s€copSudbeocngli

FUEL FILTER

Fuel Filter 2005 Fuel 0édlo88c00» i
wpodaac(igpisé 80300805 meagrgp: ot
oBodcosaopdi 6&:08 Fuel Pump i High Pres-
sure Side (3209059005) conbe0l 2081

~— IMPORTANT —~

cootensBod (Fuel Filter) 0p8805a8 ¢
[s6dlen Discharge Pressure o3 mpo&ico
§€[¢n :§:q00558 3Eqddloypoliat:

\OoaéE’OSSJOSQP: [58c0n0p8[gBoopS )

Element
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MAINTENANCE
DESTINATION INTERVAL
General Replace every 40,000 km
Models previous to 1986 Replace every 40,000 km
Australia
From 1986 models Replace every 80,000 km
Europe Replace every 80,000 ki
U.S.and Canada | Maintenance-free

PULSATION DAMPER
Cover
con€o2e88: (Fuel Pressure) o3
2.55 or 2.9 kg/cm?(36.3 or 41.2 psi, 250.1 or Diaphragm

284.4 kpa) 0gé8escoq$ Manifold Vacuum
[s8edlonBeaad{J: Pressure Regulator oad$ic0s
00220051 0§ Go0800p5s Injector gpzp Bos:
0godea[ené mspdicudeon 8aantmaonndamm) I\
e[gp8:c308es0008n oBadfsdeclennd SmanEs é }
2005903 Pulsation Damper Diaphragm ¢ 50p { . \
0f8: 832860005 g036§03ie0i00pll Delivery pipe

~— REFERENCE-
1. camadopedlfgooneans TCCS 3Eqypiogé (Fuel Line opeB8qéagy 0op8ce0705
con:g) ) Pulsation Damper o28s0€002:(3¢:0§eq)
1987-May 00008g05c9dea0 4A- GE Engine (D -Type EFI)
1987-Aug  ¢oon€apodopdean 4A-GE Engine (L-Type EFI)
4A-FE  =&qiamicds
2. Fuel Pressure owacapsan: ( Pulsation
damper § ) Bolt Head 36 326§32002:0%
08c001G:08 9§:880005n 328qEadqdaon:

29$0p¢ GGSE)(S]O’)OSO’)OS 326532001 LE j

<= From‘ fuel pump

)

Bolt head .
06 3203&{ebesdlon Fuel Pump§ Check
Valve Seal GQ)SOJé:Gm'J&:n Pressure

regulator valve seal ca05 ¢€:§ju3€icsq

| G )
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PRESSURE REGULATOR

Injector o8 co:§ 600> Fuel Pressure o8 Pressure Regulator ¢ 2005905002:600 83272
0d90p¢ YeBpdedesceqs B deosoopli v§icuicon Bowdamad Injector o cuid cond
Duratior Signal (§322:00056epr500p8030§$)32q088:9)0c0sqg) ¢ea0a88s27: (Constant Pressure)
03 Injector o God c022qupS[gdoopS Fuel Pressure & Duration Signal o8 deao[g8esaopSo3é
Manifold Vacuum clgnéscdgsé aBo$ioglsd) Fuel pressure 0oopSR6008 c[03n8 0&:098:c0ie000
ccontora80ermed 35p8:cude(grtade§oopdi o8 slorEBmyeann Bowsmoding8igdeé
Fuel Pressure (A) ¢ Manifold Vacuum (B) o8 ¢ledl€sc088352:08 2.55 kg/em? or 2.90 Kg/em?
(36.3 or 41.2 psi; 250.1 or 284.4 kpa) 0¢ com:§eepSigdaopS

To fuel tank ™ A+B

Fuel
pressure

From 2.55 O;' 2.9
delivery pipe kg/cm®
: Atmospheric
pressure
_ Intake
Diaphragm manifold
vacuum
JPERATION

Pump ¢l 3209053805¢0076007 83975 ceorderadqpioopd Diaphragm o30p$:q) Valve
ofgepcoonpSn Valve 030p8:98q) ogoBarneonn conéenadypionns Return Pipe (8[08305)
RlgoBogrd a8oBEa3af [G§3 coraopd e8088a8a8, [G§cvnears aSvwramonpS Diaphragm
Spring Tension 35p8:/32¢pieclogaoopS@: Fuel Pressure a0pS[g$ognieoon BooaopSzaado’
clgr&sadaoSu

Diaphragm Spring §oopdooSggeonSoguSooniears Intake Manifold Vaccum (3208
cooop0d [38eclp(ad) ccoegeans) wopd

Diaphragm Spring Tension (Diaphragm 05} FUEL Low High
0R$:60078328)03 $8:0000081 [g§og01e000 PRESSURE

a8cooopdaBepiaoneoanpdn e88s20:03 cagp INTAKE  |High Low
spSsopnicoo0pii o8c8q€ayn Intake Mani- MANIFOLD | (low pressure)| (high pressure)
fold Vacuum (or) B (8322350546 cdlo) ap: VACUUM

c0200p55¢ Fuel Pressure § Intake ogecqp INJECTION Same Same
$p5:02:6002 8ans0edam (B) cooponjagd: VOLUME
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20pSi &ge3p¢ Fuel Pressure (A) ¢ Intake Manifold Vacuum (B) o8 gledi&coSoerandaangn
So$a38:c00[gdeso0pSi

Fuel Pump q500$ 932:6207928] Valve 2005 Spring 332:(3€[0$805032:0008n Fuel Pump
0p88e00n Check Valve [0$805(aE:s¢ Pressure Regulator § Valve [g§305[88:08 7308 a8805c38:
BRE condo$ad8mn my§§escoaodi

~—REFERENCE ~

[BEopmn0daac(ms 3280500§0dep: Regulator Valve 0pémbozuSplesociont Pressure
Regulator §| 03¢:9/03§gi¢ Fuel Pressure o3meoéscofgéa 32Eqi€&:qoabas oodesicops
00390008B8[5¢: 328qEdldlmjsotessc? [sbeocloopdi Pressure Regulator o38§08¢eqdh
Kecmo&dlm 3008c3cpudqdlepdi )

INJECTORS

Injector O:)é ECU gcodeo0n Signal fnsulator  Injector O-ring
33q0310082503055054s¢ cooréersdndu§iogls
36007 6§5eud(gdaopdn Injector of Cylinder
Head § Intake Air Port op€copSiconnta Intake
Manifold op€aopSieonési insulator (ogdorz)o?
[3pdqed Delivery Pipe [s88850898 cBStay f Grommet

C
0208 Manifold or

cylinder head
OPERATION

\

Delivery pipe

ECU gooneooges: Signal 03 Solenoid
Coil 9quyf@: Spring Tension 03508 oyEag|o’
Plunger 03a30p00p5n Plunger s& Needle Valve
2008 00d900pSisdoo(gé Valve odcéseizacdEe Neede valve

[Reof: ccoréersdol edlfgoontearn comep f 7
308 0 OSGOOD&S" (r?;ﬁ—. H f_'—ﬁlllmmm; ; T Tintet
* o;:a?&c;o:c;oy) Baooops vedramad Lg_ﬁhlﬂ?%{:" '_**:‘Il

Duration of Signal (§332:000%eepadesaopiedf)
[s¢ Control [gopSewsaopln Needle Valve ci Coil
Stroke (cg.oopse 82038:32007) ¢20G0[3dE)
Needle Valve g€e$00g) Injector ¢3250050[05

sBo§iag:icutesopSedoopS

injection
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~ IMPORTANT

N

_ O-ring 2 i
. ~ [og 74\ ,/’\ "
1.1 mjector o3co0b[gé  c0053d/c0aipgd Correct] Iﬂ ) mp Mﬁ lil

aSiT3ed oapeggeopSosdyef o8

Injector 03680&02200m$6208pemaE:  Grommet  MECOT Delivery pipe
g$oopbn 3000Sq  Injector eapeg g
pSocdeedogf  O-Ring 3208Emyse Wrong]
o§q odomeperugéiadeseonncond
(9620051

2. 2020560loéaupiconn 6705808 @addadlon Sulfur-carbon mog$9p:wé Needle
Valve o3¢ onfspsspSs oopSioguSmbes(Bs Injection Volume o3eaqpspSieoconconé
@S2 Mol Guesconn Sieaméedlodojel :EqEmcocsil [m&:006:6000

3es00p5005903 3 [sbeoo0pdi

3. Injector gpsofesoscop0s 0ées EFI
Injector Cleaner o33a3508E0pSn Gé: Fuel gauge @\
Cleaner Bos0538038c80d008 0305856 07 N A
capodgeopsaoquopd s8o3Eadadapé [
930398305?5% ooglo(’fsé(%) §oloo Cleaner DDUZ -
n8eieqpodqoopdi ©0588 (3)a0o§dm i
Cleaner gsonoo520o eqpoadqepSied
20pSi o3 Cleaner 20p5 qponadodooopd \K\J
o3 MBocmniean mofpaocdeqpadyled
co8lo[e¢ GEidmadiooopdmal cwd:
a§003c0sg0503  caogpgy  8odenqepSedoopd

\_ .

TVPES OF INJECTOR

Injecter d6opigd§eantoopds GE:od AonpSea0705007G3q 6322056106 ¢3203¢Es
2[mbmsl  [e2:8E205u

[. SHAPE OF INJECTION PORT

(a) Pintle Type (comE:e0003¢83282¢gdcoc05n)

(b) Hole Type (80598 ¢[sdq$300520005n)

ND ofocobea0n Valve 20p5 Cone Shap [s8[8sa60l0500863105(a8 )sbe0lodcom:§oopdi
Aisan o[gap6ea0n Valve 20pS Cone Shape (o3) Ball Shape 368ssacdlodondecloS(a3)
sdcolodcons§oopSi



2. RESISTANCE VALUES

(a) Low Resistance
(b) High Resistance

3. CONNECTOR SHAPE

(308:0050: 2Q ¢ 3Q 3038
(328:060: 13.8 Q)

47

Injection Port 96§ 9590r$03:qpiaaq Connector Shapes coo:djaopdn s8v§ic00m

0er320305  Connector cﬁsgoqoéoao?)cfo%ﬁo@@o:wéu

CONNECTOR SHAPE OF RESISTANCE EFI INSPECTION
SHAPE INJECTION PORT VALUE WIRE (SST)
Pintle type Low "C" with resistor 09842-30020
Pintle type High "D" without resistor 09842-30040
Hole type Low "E" withresistor 09842-30060
Hole type High "F" without resistor 09842-30070
Pintle type Hole type (ND) Hole type (AISAN)  Hole type (AISAN) For 1S-i

Top-feed type

Side-feed type

TN

1
m} I-I:Tﬂ

H

%)

I

o4
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INJECTOR ELECTRICAL CIRCUITRY

High Resistance Type ¢ Low Resistance Type 0§ Injector $686G|p§e00d00pSs
BsbQzadich Electrical Circuitry (cq80850050305¢) ¢ozacp0p0E(gboopS

00500§eld 320005 ECU Gl 10s& 20 Terminal 6923, Ignition Switch ¢ Injector
gpea3godogod cqpo5§oopdi

ECU § coq$ogors ON coonmaslnaioodgaoneood Current 2008 10s¢ 200 E s¢
E,, 3 [§038:0905 Ground mjaga:a0pd 00q$0gom ON Goode(o¢ Injector 3 cq60d8sco0q/0d
coonenadadodsogéscodioopSi

Ignition switch

- r

47938 | || adeean

No. 10 Injector t No. 20
No. 20 No. 10

E01and Eo,and Eoz
Eo2
e

Low-resistance type injector {5M-E)

SOLENOID RESISTOR

Injector o eepS§epd§ 392203 Solenoid Resistor weaopaeusd(gé Injector o} Over
Heating (30003803) 00maud[S: 6a078gabealonpsBcoapdi
IMPORTANT
Low - Resistor a3 2005008y (12-V) 3221050305805 coaSogudeodsé: odz0ujgepdadh
0828 [60e6dlen Injector e Solenoid Coil BB 8seodloopd

Why ls Resistor Necessary?

Injector 9aBo§sa&:qpopt Needle Valve cobepig[3$ [30[gE: (Mechanical Delay)
woeooequ g clo3>¢ Injector Aeanbgodefedeodcoq§ Solenoid §oodoonieond BiEzeq
ciepleplepletantol iF Sloxzaguderen:o? [Bec0squpSgboops Bmdladgecopspdiogrd High
Ampere 8:208s60006[3p¢ Solenoid Coil o3zapS§oo0deog) Injector io003008:03 oBeomisco
Aoopdn oBzac[r3rEse[03¢ Injector o8 cepo3§eann § znadecopmpyicoqd Resistor Boos
2008 saSoguSeoiconaldsé Injector 3RSy 0090560320051
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|. TYPES OF SOLENOID RESISTOR

Ué@oscom Solenoid Resistor Qé@p:ﬂ%@@’)ﬂ%%é@(ﬂ@w’):&o&én

Solenoid Injectors
resistor

2. INJECTOR DRIVE METHODS

Injector Drive Method (Injector 032006095606209505:) §6Q0opdi Injector Electrical
Circuitry 0g€edljgS o> High Resistance Type s& Low Resistance Type Injector o3l Drive

VOLTAGE-CONTROLLED TYPE CURRENT-CONTROLLED TYPE

+B +B +B

Solenoid
resistor

Low High LOW
resistance resistance resistance

gcu F injector gcu W injector gcu F injector

3 & &

A: Transistor on
B: Injector open

/ : /___— N

A M N
A B - A B

Current (A)

P
@ ——

Time ——
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Method ¢> Voltage Control Type [g&c0aSi 3[g22008GJse> Current Control Type [68B &:038
Low Resistance Type Injector o3 Solenoid Resistor odlogadigooanpdi

ECU ®0p¢:§ coq§ogor> ON Go0IBY$:005 (A) $60q68:37(aé Injector Valve
Nelleatelea BT Boo§oopingémngod (B) 03 3[m2e30§ 023260:2005  Current
Controlled Type 0p¢3203at{380p5n Solenoid Resistor Clecongdogé 303003g5adigboonS
High Resistance Injector ¢éog&aagpSedsledaoali

COLD START INJECTOR

Cold Start Injector 03 Air Intake Chamber elzmcouSogEondeodoopSi GEeNc6e00oE
93¢ eoatesea mEQEN &iqeguSmeoqd 33$0§,00590893098: BBonodicorss
[gdoopSi

CONSTRUCTION AND OPERATION

niqlmemideq comesd 38qCodeopd§ieanmgsiac Cold start Injector $32006
apGo0p8i Cold Start Injector 93290050[g05a80§:0980e[01E Bcd[aE: (Spark Plug qp:a8g8ats)
910305q§ Maximum Injection Duration (aa6p:ag:a80iogicos) o8 Cold Start Injector
Time switch ¢ m$ 2005c0:00p8n Bsecosepesay meontidigdeoqé Cold start injector
Tip 033200196 [GeoSeo00p8n Tip Design o> Model 33056[3r8:0368 00081

Wiring
connector

] Solenoid coil
Spring '

Injection o

Ignition Switch o} ST Terminal o§ cgpSeoidaBearn=dl agdiopS Solenoid €8,
8:208:coff: Spring Tension 0308 myEcqed Plunger oegaopli B e[on€ Valve 9o9&agodf3:
c028029820p8 Plunger o8[goSeaneg05 Injector Tip o}godoo§sagazcanpd



Reference

BEosepodaacfmsgp: Cold Start Injector oaé§esclon cconteaBaBudBicocaoneoné

- 265:00p500500p€ [036:006:c0005 8 308 3EqB8qb0§f$E Fuel Line s30p8mi$4
656000 coodm§sdlaane(mé Air Intake Chamber 3098108, BBoBoqgaBoopd: [sdeoooys

aSsgqg§ep:@5:[§6[§= »nEqéadmniq oHeodloopSi
COLD START INJECTOR TIME SWITCH
Cold Start Injector Time Switch 2005

Cold Start Injector & Maximum Injection Durat- ﬁ_ = ‘m
ion (saepiaeaBofiagiionn 483 e || V| = 3
c0100051 anition® STAL_ISTY STJ STA
switch E_ — {}
?:ﬁt“) {l L EHeat coil (2)
Connector = ]
=74
T Cold {}
— start injector
l time switch
Cold'sgart  fon] 4

% Heat coils P > 1
Bi-metal T ST
element |”i’ Contacts N sTA| |STJ STJ STA
Ignition 1
ewiterh &
COLD START INJECTOR ELECTRICAL Heat EHeat coil (2)
CIRCUITRY 4 I
- Cold i '
39&?]8 3631564 Gaaze§wl3_53931 Con- - start injector
0o ¢ ° c ) i time switch
tact (008[9) gpPieo00esopoi Ignition Switch Cold start  [off]
— inject el
0% ST :f{i.c? fa%o%ewo:zaeﬂ Ql&o%:oaée@%@ nieeter
0021000303, 8:908:(B:a8030:c0:20051
c 0O C O

3Eq€aBppo8:(8: Ignition Switch o8 ONmesmanioy [0§eepadgjsogc Cold Start
Injectorc?agoq%:og&ﬁo% @:a?:eooop_gn
Starter Motoro%@oaégo c?g_f)@:%:qem 23| eﬁlzogg 39:%%[2)0@8@9 980§:Go:§fe@0§

C C Q

Bag(a:i (Plug gp:ad(sEQ8(ac:) [96&Ea005n B ea0509)68:2005 € (1) 8¢ (2) 3 [oplecer
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[50500§:8:008s000¢ Bi-Metal Element (s20dj%
[s€empicor 0§ c0ca00 0gpSs) rg: Con-
tacts o3oprco0pSn ddmaslegi6ed wopS Cold
Start Injector 9330520$:980qe0700[s¢ Boée
ABeadscoo0pdn o8 cl3nE§q 05c000 (o
928g> p8&iqe007)3EqEgpicgé Baggéiod
omogudeosoopdi Contacts 7065608 20050005
aB§:086:0073q$ Coil (2) ¢ Bi-Metal Element
03 80050003396080020[3E BagpaBomazud
o8§2388:5lo0pS1

Injection duration (sec)

EFI 99&“3

OFF

ON

({d
£l

T

-20 O 20 40

Coolant temp. {°C)

L1 0n or off depending on engine model

CONTROL OF COLD START INJECTOR BY ECU (STJ CONTROL)

23| e07 TCCS 2€qiapigé =8q¢ emiese000 BYSoptom§qogudmcogd
Cold Start Injection el Injection Duration (s80§s33&s Go0{3pg§) 08 Cold Start Injector Time

Switch @08$:9J15éos[§§: a0oem ECU goopde
mEoiEaneanideqel 3o$aae 038 0c0ta05

Cold Start Injector Time Switch 9c8$s
Q6680>Egade0sea Injection Duration (808
g€ieoosfoioely) B b0} Gogéedor (A)
[s€cal[goorro0p8i ECU 9o88:9i6es02Egadeos
¢20n Injection Duration o3e§uon (B) [g¢edl[g
00200081 0josb03 USA §& CANADA §&¢
2§z &0l apiogandmanadsoopdi

Q ST terminal

Injection duration {sec)

Coolant temp. ("C)

STA

injector

Cold start injector
time switch

STJ

Cold start

Water temp.
sensor
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AIR INDUCTION SYSTEM

'GENERAL

Air Intake Chamber 3203¢:03 voleqpodd  Air Cleaner o8[goSasésconcandeooanps
Air Flow Meter ¢ Measuring Plate 030p$ss¢qsodao$:conaopSuAir Intake Chamber o3 09016902
coocgoopddisod:gsio? Throttle Valve g€ungowdansaqaoodeodeuiond o8 es705 Air Intake
Chamber gecogpio$ Manifold gp:o§ cozeoff: Combustion Chamber (S:ccn&osi) 33038208,
ogooelecogdmnsé sgupeocnpdi méqemisgearm§ozd Air Valve goglesB: o

Air intake chamber
{intake manifold)

Throttle body
(air valve)

Intake air
connector pipe

Air flow meter

Air cleaner

: ™ Intake ari Throttle Airintake | . Intake
Alr ¢ Alr flow meter conneclor pipe body chamber | ~ manifold

T arvane

Cylinders
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Valve g[go5egpdecon’ Air Intake Chamber 5503¢:08 § cozaopSu Throttle Valve 8odesa0p503¢
nEqEmesiopdadiod [GEocdaneoq$ (e megicopdsd: Firstldle Speed [98c0q$) -
GompS Air Valve 03[goSege8 Air Intake Chamber o8 o&eqpad§EasgS

Air Induction System 03¢ dlo€ea0r8g0ieo0n0gaSa 3280533E:qp:0 0d40582(g, )
op€edl[goonoopdn Air Flow Meter sae[rE:036§705 000052082 (Electronic 03$:964048)
ozéeal[gdlopd

THROTTLE BODY
I. CONSTRUCTION

Throttle Body 03¢ 328qi€0e$32006096 Idle speed adjusting screw
c508 ofeqpodeocnd cco000p503 8896
cusean Throttle Valve s&zEqmcsicopdesed
m5pSicudeanceommoopdo’ [goda0§ie00n By
Pass Passage o3[6€g 0p5:c00:00p8n Throttle
Valve aligEonpoedan (Opening Angle) Boose
oB&omq$ Throttle Position Sensor o3 Throttle
Valve Shaft s&o3age5 0r6s0€c0s00p5 328,
¢o0o Throttle Body qpiogé Wax Type Air Valve
(S079) Throttle Valve o BsSGsSfoBG8 demess o
805606200 Dash Pot o3s¢ o3ag05006e08aa): sensor
[GoopSn comseaonepadopt cqdfaeolgdooq
Throttle Body a3saéq€aacandcq (Coolant )

o3 Eso%oo%sc@ooéu
2. IDLE SPEED ADJUSTING SCREW

Throttle position
/sensor

’ 3
"IN =)

»EqE megroopiesodogé Throttle
Valve ¢r09:0805e§00p51 o8e(030¢ ofespod Pash pot .
c ¢ e Air valve
cox ecooopd Bypass Passage ¢ [6050§:q) (wax type)

Air Intake Chamber o3 08 conqoogd1

nEqlel mesioopdoodgd: (Idle Speed) o3 By Pass Passage ¢ [60500§:0€cepad
RSP teeloJobte -t B§:q)0c0:(3E:(sé §§p3c0:88 00051 Idle Speed Adjusting Screw o3
Clockwise Direction (§2§c005050993) 3203€: cppbevifst:(sé [Bc500§:e0060003 5p5i09:
cofS: Idle speed ofcopb: es:ognreoo0pdu Screw o Counter Clockwise direction (§9§c0050)
e@oé:@%) sao%é:c?éeo:@&@é @o%oa%:eoooecooroe qp:cooe@@: Idle Speedo%féej@%owc;@

::oén



oSi35s (ochy)

— Reference ~

ISCV (Idle Speed Control Valve)
6e0tamieoor TM-GE, TM-GTE séaog0s
§pogeatqiapson€ Biarsfsdeoon Bypass
passage 9[g0520$:6006000000p5 803
ISVC [s€8§:g6c0:00p5n a8 e[oEonde
Idle Speed Control Screw o3a3:08056¢56007
36533000 (Fully Closed) opé codREosadod

kooéu
AIR VALVE

55

Idle speed
adjusting screw

By-pass circuit
/

From air o
cleaner :? E}To air intake
chamber

méqfemicsop Idle Speed 03cd§iq159$ Air Valve 0é5ddjp§oopd 0o6Gjse> Bi-

Metal Type [s6c0p81 cEsop¢ Bi-Metal Element
§¢ Heat Coil ods€acpScrbeoonpSisa(go:
dSjie> Wax Type [g6[8: sacam:5c90) 3209)$
clgr€cdg(gésaarbarbaopdu

|. BI-METAL TYPE AIR VALVE
CONSTRUCTION

0)96 Air Valve c0pdsa€qéemicsod
Idle Speed o3[gEonndeoqs Heat Coil & Bi-
Metal Element 0396e058g0dc0ica0n Fast - Idle
Device 0283fgda0a5)

OPERATION

néqemicsod 0600738l Gate
Valve ¢ogCesd) Intake Air Connector Pipe occo
o3 Throttle Valve s3%eoypq) Air Intake Chamber
o8, Air Valve ¢[go5208:q o305§odeqpod
G020l

aBelon€ Throttle Valve 8obegeo0d
copSioleepndeon eocncopSergpian@Bs Idle
Speed (s2e5:00p588:08) c0r0§0005325055c08
3eoo0pSi 0dspSsanisé Fast Idle Speed (g8

c02081

Air valve

valve

Idle speed adjusting screw

To air intake
chamber

B>
Heat coil .,
-

Bi-metal
5

/ / PR 1
From intake air |
connector pipé

At Low Temperature
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5EqEa3&:Gogat60009310p¢  Heat
Coil 08,0368:300088:0000p51 03223l Bi-Metal
Element gasaqa[o3aeogicod) Gate Valve A3 N
oo[gpS:(3p8sgE8050gmco(B: 5Eqfopiocdess % K
osgts dgmegmannt, Dhooeepdl
co20pS! )

ELECTRICAL CIRCUITRY s

From intake air
connector pipe

6305 Graph opé Air Valve ofgode
co0n 6eoeoopS[gEon0demyss ooBoSinE B
@g{éﬁgrécﬁﬁoﬁﬁ% 200505esl[goon:a0bi , After Warm-up

Air Valve 8 Cylinder head qdsofgledlogt onbao&aopd gesco0nmEqEadghropdt
opogé Bi-Metal Element nmlfeizngst Gate ¢ i -
Valve 03805 conzeosoopd a§efodré Air Valve opening relay
grecooeqpas§égedq wlqlqesd§ort
Fast Idle Mechanism ¢365008g03g ofeay

»qfe oS Hoodmadielgs
3263:56q09p30059(6¢ 5096056207 $oQ|e0? 3;',,'}2;‘1'
mégggoslg@lwé" Air valve L -

[poer- SM-E Engine]

Fuel pump

40 Gate valve
Q (m3/nr) From intake air
connector
30 22 pipe
20

0 N
‘Q —
P Coolant

Bi-metal elem Heat |
fent te . (QC) i-metal element eat col

Air flow volume

FOR 5M-E ENGINE
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Ju

~ IMPORTANT ! N

1. og88:0p5 Air Valve 03é§co0 Heat Coil 0§ 800820008 0088§00p53020E  Fuel
Pump o8 copS:8200p5n B efoé =a€qfeopdesobopt Air Valve gagesepdigdeootoopb:
ojo38:a&e[gdeay

2. Air Valve 03é§eoon Gate Valve ¢»
Sliding Type [gdcoone[o3dé Air Valve
9[goB0080p5 coomadintandayes:
cs05m88308:{gpSbg> omsa8:000:
8896108 3EqEeopucsesod mmco
2038 Air Valve o 325p5:c05g/6007
coo[goSnéiaen :Gondi§eseps(sd
2081 B el Air Valve Hose 056098
(BoSeogés)a8nbegf =aEqésagpSicad
65:032:005[3800p81 0§08 §5magr1600m copSuodgsruwaanyd 50rpm cocdeemPeyé
dosmes 320024305

3. ogéfgoomeaon Nut 3025 cogp(géo? >
opSoopdmslge[perdaaln gEso3egpé /e \d
cofgégé Air Valve of[goSao§epd Nut‘/:”"? (
ccocpoopSowranad egaéadeodl copb v o
(G&: Nut focdqe d3piBopBad

L mdleapégé  20059cbeusadadaopdi) D

2. WAX TYPE AIR VALVE

Idle speed adjusting screw

Wax Type Air Valve 03 Throttle Body
.« o Throttle valve
§&m0p0s0300650E2005 Pﬁéﬂ%

CONSTRUCTION & OPERATION From X To air intake

air cleaner chamber

Wax Type Air Valve o3 Thermo Valve: Coolunt
Gate Valve: Spring(A)s¢ (B)03[s€ [gopboo: R 3e=in)
20p8i Thermo Valve o3eacsaideqr 323$e(oE: Thermo —= {™> Gate valve
Semqod) 8 mudessdedleoor Thermo \
Wax [3€[gpSog&sconsanpSu ot

20$$66520p588] Thermo Valve ¢o
30803748 Gate Valve o3 Spring (A) clog$sm§aar(sé glevopdn ofeasl Air Valve ¢
ccondlgoSoodigéeo:caifBs Air Intake Chamber o§ cqpoddeocopli
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From air cleaner To air intake

chamber
U a0 ——
—
N AW
| N\
;ra’]:;mo Spring A Gate valve Gate valve
Spring A
o Spring B Spring B
N
Cool =
oolant Coolant
Low Temperature High Temperature

38q%632:866)0006007828] Thermo Valve ¢omjud[g$ .08 Spring B clog$eaansse
Gate Valve o3[g8805c020p8n Spring (B) ¢> (A) 00538322:6000E:60096[030¢  Go3eas
Gate Valve 928056¢50p8[g6[3: 328q€copSocds$:$deswpdn

Y554 e memdea0a)s 80°C (176 F) eqpodopdsé Gate Valve 03805
coff: 2803608 Idle Speed [§Ea0n copSeoupSigdoopdn Coolant Temperature §3[gEod03
0076227339) Thermo Valve 20083 030508 B: 00qE(B)o§esens03 38sani60mE:608886007
8m2e Gate Valve 038050020p5[g620p5 ~ Reference N

AIR INTAKE CHAMBER AND INTAKE ®  ForlS-engine(TCCS)
MAN'FOLD Intake manifold

%Eq8§ socolslgpiel :8medanq
ccoodgoBeomEsgodeomés sgogiunacioiré
o€eqpadeond ceoogé 8eanteonpdBoy [sbecl
2081 8822300005860 (Pulsation) oopd Air
Flow Meter 03é8eo0> Measuring Plate 030784 _ y
co20pdi Bmsloegpodecnn cromeopioltionepopt cdmpedatiafgbeecopdi adelo3nd
w&:083lg vegpodeoq§ AirIntake Chamber 03 ceocogaEadian(sd 32a9dgoopd 6305663y
Aoqprogé Airintake chamber ¢ Intake manifold $890% 33[032:50030905¢0056:03 csllgaon:

2031 o

INTEGRATED TYPE | SEPARATE TYPE

Air intake
chamber

Air intake chamber

Intake manifold

Intake manifold
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4L

- ELECTRONIC CONTROLSYSTEM -
' © _C ¢ oc__C C
(G’)QJ(TJCDG STJ §O ®§3QJ|_UJUL ®§D)

GENERAL

Electronic control system (s3comdcoeqpsdspdesé a8$:qi6o0pb0sd)optantqital a6y
2esHnGpQp0d 39§dc0se000 Sensor pigé §.opSiaon:0pS ECU 2008 Sensor gpigcosd,
ca02 Signal (32905320005)ap:od cwa5dquaBs Injector gpssacymdadusieons 3§ (Injection
duration) 030305g|052003¢03c0sa0p51 ECU glg§copSaoodeoieoon Signal gpsedlopé sacfasd
o5 Bo§0g€se0l aB8Ssgbeuieand 6e0algadadol Actuator gpg abes0rEa0pS

Sensor gpee 329§860:6007 08eqpodean cocoopd 3EqEcopSucdssu 3a8qoss
c5028qea0n 081 :EqEmaemideqgsé ofeqpodeand 6003 TSt codeorSudel E§es
o0daoafglisé §6myogaiatincan 3agrdeacond(Signal) gpiod ECU o§cusg 20pSn 0333 cusd,
ca0 33903320005qp:0d ECU 0c00ddqop(@: Injector gpsad, §eeorEeoiqopd 9§m§odmyonnd

Throttle position sensor

EFI ECU

Circuit opening relay

Cold start injector
time switch

EFl main relay
Air flow meter Water temperature sengor
(intake air temp. sensor)
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Injection duration (s80&:6002{03g§)08 o305gBa00500560s005n Injector gpzopS ECU

gcozd cooeonn Injection duration signal 33 Intake manifold 5098208, 880§:09€: Gz

B8 08098:00:607 BBapaopSuwnamanpd ECU e8euieax Injection duration signal saqefgtied

0pSi Electronic control system & block diagram cBeg2050000p8 ©3¢j035003¢ cud{gaodloopd
0§2208:028 Fuel system & Air induction system 539§:03 03¢ co¥oB:5e00n Actuator

gpeeac(0¢:001§e0270 c;saoo%og&e@%@ooo ca0” 398053998 0gSsgpiss Q?DQLIO%Z?DCOO’S

(Signal) gpzcisac[m3néaod glscoConé[golepdn

Air flow meter (cco8:e0820 c0a0p503¢: 03§un)

Throttle position sensor (throttle &g 337¢3)

Water temperature sensor (32632:8632¢3)$ 33743)

Engine ignition system (IG) (copSoodgéieoide  3a903320005)

Starter signal (STA) (§:ee50000p80c5[8Es 603§ g30905320003)

EFI main relay (EFI 38m Relay)

Oxygen sensor (some models only) (¢327058qE327§3)

. INJECTION VOLUME CONTROL (u§zap€scon sBoomopd 3529 0%)

INTAKE AIR VOLUME SIGNAL (POTENTIOMETER)
(m08ecoogoopSuenan  cooEsmgdaacood)

(IGNITION SIGNAL (RPM SIGNAL)
(cop8ocdg§i3208E:00> 200rEiag05330005)

WATER TEMPERATURE SENSOR SIGNAL
(memideq  eEfocram 00Eiaag0izac003)

Bodscosg 2000Cs
STARTER SIGNAL (IGNITION SWITCH) EF] |@admcod
(&:e80mcopSucdy  c0ooésmagirbeacoas) ECU INJECTORS
i A INJECTION

SIGNAL

INTAKE AIR TEMPERATURE SENSOR SIGNAL
(3208ec0mE v 0oEsmgES 320005

IDLE SIGNAL (THROTTLE POSITION SENSOR)
(2e5:00p8005¢  2000&13a9)05330009)

POWER SWITCH SIGNAL (THROTTLE POSITION
SENSOR) (ddlegpod§e c0oéisagodaacond)

BATTERY o005c0§ MAIN RELAY 58méccos

RESISTOR ($5¢)




Po
-0
—

)

J

]

2. COLD START CONTROL (:3E0)Ceaneso

61

On

L L
STARTER SIGNAL COLD_II?I I\SMTEASRVTI Il_lrthJ:EiCTOR COLD START
(IGNITION SWITCH) INJECTOR
oS8 (COLD STARTINJECTOR (328qemios0d
2008139053000 o8 Bofiogéienn [ 0ch&ico00m 8]
@§00dy 2090) s808:50:60:INJECTOR)
3. FUEL PUMP CONTROL
STARTER SIGNAL
(GNITION SWITCH) FUEL PUMP
(005&s0 CIRCUIT OPENING Zl (econ€ona808§)
0o8i3g05830005) RELAY
(cq)68sefo3oCs
FUEL PUMP so0Baguderieo0d
SWITCH Relay) AIR VALVE
(AIR FLOW METER) — ccdon:
(ceon€ora80$, 9030)

° o ¢c ¢ o C C C
4. SENSORS & FUNCTIONS (sfnsla@p:ac elelep &N caod g mangJo:)
I Lo
SENSOR /SIGNAL FUNCTION
(39943 /200083905 330005) (62028g0d3)0d)
AIRFLOW METER Potentiometer 033203:g0o3&:007q§ea0 Voltage ratio [g¢

(ccodie08sg cocopSBEin3Eenn)

o€egpadeann GC\)G?(I)éO% @o@:o?&ooooopén

Throttle Position Sensor

(throttle g€uog 327§3)

throttle valve g€oog 365m00m3q obapigy cwbie0Eqget

megi0pde :6RIPe50303 dodiqogoopd

Water temperature sensor

(memideq 329F$ 33999)

Detects coolant temperature.

2em:deqen soﬁ{éﬁo‘.’l) @oé:oﬁ&ooooaéu

Intake air temperature sensor

(3208ec0mpq$ 937§9)

Detects intake air temperature.

Ho&eaoah @gézﬁsgsr-é:m@p:rﬁ

1 t

é@é:cﬁ&oooooéu

Ignition Primary Signal (copSoodg$ssé
Bo§if§adEep 0éiangdeecond)

Ignition Primary o§€¢coneo0n Signal fg¢ »EqeopSucdasist
Bu§iglif§cB.c8 $obiodE:000xdl

Starter Signal (005§:go000€:a29)05320003)

Detects engine cranking. 38qi€03 cppS&iatssnn: $odiqupaopSi

Oxygen Sensor (63290588q€3:7§3)

Detects amount of residual oxygen in exhaust gas.

BEeersg 30 0327085808 0l08gad 0dia3Eionna0pd




62 EFI saéqjé
5. CONNECTORS OF EFI ECU (EFI ECU &0 ;3500533995 a0s05004y0:)
SYMBOL CONNECTION SYMBOL CONNECTION

E, Sensor Ground Psw Throttle Switch

IG Ignition Coil A/C A/C Magnetic Switch
\A Air Flow Meter TL Throttle Switch

E, Sensor Ground THA Intake Air Temp. Sensor
vy Air Flow Meter No. 10 Injectors

V. Air Flow Meter No. 20 Injectors

+B Main Relay E, Engine Ground
STA Starter Switch THW Water Temp. Sensor
IDL Throttle Switch E, Engine Ground

E, Engine Ground - -
s )

wCsD s (arch

)

Injection Pump gp:aee(mné:ad 3%620:85g E:c0¢: ooé@ooo:aoén

@c[éé:nc;:noor)sp:qp:

VE-type Governor a>¢(m3nE: (Detail)

IN-line type pump Governor m¢(o3o¢: (Detail)
‘ VE-pump overhaul

VVVYV

" Diesel Injection Pump " “SeuSmdqasqé:os.”

waes, 69058 four stroke diesel engine qp:a coonteosBogdogd madifgoonicars Diesel

Diesel Injection Pump &)
>  mrmon: (VE-type, IN-line type)
> c:o&c G&)’JO’S('B
> 20p8apdd
> §.0p5:0loéaooiconn oqgé:aao%orgagf}é:méz?gsﬁ oopécaooqs

Inspection (odes0:(s<:), Troubleshooting (s2(odqoegsE:), Adjusting (8§5B<:)

$¢ 20900050

Y

-




o8:cB5s (echy 53

AIR FLOW METER
[ FUNCTION & CONSTRUCTION

ECU ¢ basic injection volume (0833ao:90q 0§:09€:6016000 s8ag00pS)od 03&:000
005¢0560:8Eq$ ofeqpadeorean eoasopdod Air flow meter o 37§503¢:08: ECU
98, Signal co:goopSi Air flow meter 03¢ Measuring plate (ecocgoopSo3&:0m0 337§53(02)
Return spring ($¢$626$32002:08, [3§copSeqpati§eocar ovql) Potentiometer (Seose[gnscdy
03es03§u) B Joaopli GE:cBmaof Idle mixture adjusting screw, intake air temperature sensor,
fuel pump switch, damping chamber ¢ compensation plate 0§ copSsSlo€g opSsconzaopdi

Slider ——

Return spring

intake air temp.
sensor

) @ via throttle valve
Form air cleaner@ 4| : By-pass passage

Compensation plate
Damping chamber

Form air clearer E>

Measuring
plate

|
By-pass Idle mixture
passage adiustina screw

To air intake chamber
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2. HOW INTAKE AIR VOLUME IS DETECTED

Throttle valve g€uopsé 33EqiEcopBucbs$iod eoloompbag socoédleacyéad, oeepod
0p8 cooacop8oeanal 0300059053051 ofeqpaBiaoreony caoanpd Air flow meter §
measuring plate 337: Spring (00q€) 327:03 20§ €IS 0p&:gloopSn measuring plate $&
Potentiometer 2008 0&§sondgopdicdlogé copduodqaolsé Measuring plate g€wea0ns
potentiometer o3 voltage ratio ¢[goé:cdg [sdeooopdn &6 ggatsady Voltage signal (Vs) o3
ECU gooabsquaaopSi

632205665(gdl00R¢ 0pp8e00700§503:§ 980ep:0d Pl P5 3308 00§te00590050905000:
oopdu Circuit o3, 12V 60002200081 o8 6[03d¢ PS5 0p¢ §eaonden 12V, P4 0pé 9V, P3 opé
6V, P2 03¢ 3V,P1 g€ Zero V 03 3208:08:8§es0pS[3620p81 Measuring plate €20y ag g
[s6e$c00o Potentiometer § movable point (Gogeepssglgoonionpd) a0pS copbesepd 30503
ECU 98, Signal s2[s&c0:300p5u

Potentiometer

To air intake
chamber via

Voltage
signal
{(Vs)

From air cleaner

Measuring plate Intake air volume

Voltage signal to ECU

Fully
closed
P1 P5

P2 P4

ACTUAL CIRCUIT DIAGRAM
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3. IDLE MIXTURE ADJUSTING SCREW

Air flow meter 3¢ cooognicosiclots sd98o0pdi GE:03¢n measuring plate gSuooc(onE
[80508:3Eqe007 8meroogaicodiemnlisé by pass (98igaiec0ogaic0és) codiem3ntiod[sd
20p8i by pass cobse[m3Esg [0520§:6000 GoocgeopSoedanad  Idlemixture adjusting screw
G dfesioost

28qEoptiad a309€:0pepd crocooopd
owraa0pd  throttle valve gEoopaaqeaspd:
mapeededfoopdn by pass codse[oCipecofgod
20§0edamepioneg€ measuring plate o3 5o
20&08emqndenn eromaopioeramenspbioga:
Be &z Plate gSung angle gocopSespSiesopd
(8620081 GEssEa0§ mEanad coeoa(gdeond
bypass co&sefotse coolgabao§asnbiogniayC
Measuring Plate o[goSo0§:c00> cooveramen
apiconBigune (angle) yacopSigpiesopSisboopdn 320005e[Ea8ea0% basic injection volume
(08338324 v80p8:c000 s8an0opS) 20pd measuring plate cligEudgoerameolopt 650300
2003905eamemnpéaopdicomen crogtadaadjiad bypass olgodo0§ie007 croogeopdo? §E8RE:
[6& cfgr€:cdcudeonefontaopdiconslsboopdi daseEielo3o§ Idle speed sac[gsacsopt
§e00n crogéadeagsnd Idle mixture adjusting screw 372:5$p8q) 6[goC:cdc03E:{g¢ Boeed
(Exhaust) 038Slo8es0pd 079886705638 vonanod J§p8eoidlaopdn o8 caodcopds oda3al,
S50890005 Idle speed (s265:0008) 326[8326503¢ 20o[000060s8ERSN sUdE(MnEad 205
measuring plate gpsg> gSuesSopt coolsodange vedmegsggPiese) bypass ¢ [§0520§:6000

0> we[groeccnndeaneoné  agbaggooni§Eadpd

~ IMPORTANT ! N

. p . s OC c
(1dle mixture adjusting screw €0 203C:079I3W0DF00: ) ldle mixture
adjusting screw

Air flow meter ]

o
— } é;andrard hﬁm
/fﬁ%
J I

| ‘ . Standard

A
/

/

\ measuremer’

i
measurement )

| Idle mixture
i1\ adjusting screw
Y

I ——
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~ INPORTANT (Continue)

K12.6mm (0.496 in ) [§620p81

oroncdoglesaaoiaopbeacdts Air flow meterd) idle mixture adjusting screw coisaiopt
oan$igbod: §0386c0ma0p8n GEigdlodo0pS Body ol medlnmBedsnaésé  Screw a
flat surface o3 m[03p:320978260:03 qp8pR$:0003 c&:60003005000p8 Air flow meter cf
bypass ceo[goSoodie dg§iconi0? Vs signal ci $20050050[6E 008§e §§3c0rst:gdaopd
powr~GE:$Slod20p5 30 (888 gEsmopoamcoiy> 13.0mm (0.511 in) [36@= 26 [gdogC

4.  DAMPING CHAMBER & COMPENSATION PLATE

Damping chamber sj.é Compensation
plate 032005 measwing plate G apOgigo’
op8B8c000p81 32005 xo8ecoaaopsal
measuring plate 08900p5:a207 0¥E:000p5
Bl ggréiadeseond cooogoopdaopd mea-
suring plate 03 0p83leowpSgdaopli o8 coo’
Compensation plate o% measuring plate §.§3';orr3
gro3opbgcocg€ G Compensation plate ¢
078 lac3ebupooBs &epigaleapeg coaod
oospSi303é mo8acocfgplicdynd Measuring
plate 9302:cp0q0s 65qa|$0p¢ Compensation
plate 20pS damping chamber 30385060003
888§ Shock absorber 0333 [Geybea0dégo’

cozo0pSu

Without damping chamber

N\

Y

Damping chamber

Without damping chamber

@ mem

Time ————— ==
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JL

5.  FUEL PUMP SWITCH

Fuel pump switch (6coa€e1a808 20009)03 potentiometer (g€ (:0302680E004Bs €
»bopdesodst ccodio0i8esg8o38 Glse coortensdu§ ol curtisé (ON) co208i
2Eqqbaonopopt fuel pump switch ¢> OFF [88csepdn 32Eqadqbooni8: Ignition switch
0% ON 36$32002:03¢ 002:§20p303¢ fuel pump 9o 205c6epdeupddeoi

ol 1

Fuel pump y \r_\ Fuel pump
switch off | switch on
) - \
AN ‘ 3
e |

©)

I

Engine Stopped Engine Running

~~ REFERENCE ~

30860000000508 03820206007 20wy Air flow meter 03eq op¢ co(03Bsdo0pb
c8:06m:[g8 TM-GTE cuoSsuSopé s203:yeoon  optical Karman type air flow meter s
D-EFI 0p€3303:{geoo> manifold pressure sensor 0303 ¢332050p¢ 3095 &:c0:dlopdi

. Optical Karman Vortex Type

ofe§reen: Air flow meter of 3036096650586 3263900600742 colaplelealleabitolep)
coodie[otiondamogiogé coneoidlon 0089(cf Jordac0a58e007 ccudmeody (vortexes)
qpifadedlenS: gEsmaqpogyel 630050508 conepdeans ceodie[mnl: (downstream of
the object) 08 [38edleoanpdi m208ccomp0psad $08:038:01§Eq$ s vortexes gpiel
[3658: (frequency) c303&:0m[gE{3E08§8E 005N :mdelmEadend gé: vortexes op ‘
B8cdgasigroleqpatiear ccomopdss mdmyerticdeonne[négboopd

c&: Vortexes qpzod Slagng) eqpelgnieonigigaeyp (mitror) [5€ 329§503E:0000005
vortexes o600 6co8ia[r3p:8322:03 Mirror o 305§aS08e0p cofB: Vortexes fgedload:

I

36805 mirror 6503831BE{a8eTcoaopd GE:o8slessiod LED §¢ Phototransistor o3 (&

Juil

3 0p8:00p86a09030022632> Photocoupler o3 Mirror §¢ej03§03iE:a8¢ epepoge ondaofaod

kéjwé" _/
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~— Reference (Continuc)

To air
intake
chamber

Photocoupler

Mirror

Pressure
directing

hole 5 | —"9
7= . Karman vortex
21z ”_'9 o

Vortex
generator

[T

2. Manifold Pressure Sensor (Vacuum Sensor)

@Deﬁéorglé:ooaeo:w&sn
N

Manifold pressure sensor & 330060066a05E0326[3577 5 09006psg One circle sacge:
intake manifold 303833, aguaeas ceoceopbaopd Intuke manifold 30p8:§ ecoB3a2:5¢
wea8icdy §RE{edaopSn ddefrtolaeqpadean seoogeopdod Intake manifold
3098:§ cc08337:03 BEi002gEsE 28§8Ea0pdu Intake manifold pressure o3 silicon ship
[88320§8038:0000008n Silicon ship edloocSeapabenns 8aa:005eqpadyaops cg60823¢a?
¢[go8sa3e000pSn & Silicon ship cioduc(gaécdand Sensor saop€iondeolaoniean ICo

\

Intake manifold
pressure

J

6.  AIR FLOW METER ELECTRICAL CIRCUITRY

Air flow meter s ECU o3 @l ogi60ds005a305600863370503¢8 culgooasoopii (Vs)
signai oS measuring plate g8uopaagpSia0piEac3es s00d0be(grEsedq ECU 9§, 3305300005

signal) cosd 2008



Wéiﬂggg (amg‘g) 69

e3n05038eujgooniean g€ Ve oopd m[goo08§se00(gdo0pSi Measuring plate
gSwg (angle) gproopdsé  Output voltage Vs Supie00n o0§3sgdedlaopdi

ECU 20500030083 502: (UB) §¢ (Vegé Vs o8 eiergoron§Bs) US of £E:008(8:
o€eqpoSean ceoepsa? o8&:0ma0pSn 0g05505¢¢9e0 5590 632205013203&{gdoopdi

From main relay »——

UB UB
o&eqocﬁcwoemoqooé = -
US Ve -Vs
Air flow meter ECU
. ——— - -r—_—————— = = -
- i | |
S R, . E, | __ Toground | |
| From circuit ! !
!I : Fc : opening relay ll |
ot l
| : } |
_____ .|
r ) THA: — i
\
\ | |
\ VB1 — i
\\ | |
N Vel J— |
- |
7 Vs 'I — |
‘l - |
| ! |
[ E, | — }
! : O——
| |
| |
| .| |
|
|
To ground *[
|
i
|

o J
Fuel pump switch . Voltage of battery
L Pﬁoﬁtﬁqt}n_o_rp_eteri ) .
Voltage (V)

0 Measuring plate opening —
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7/~ REFERENCE ~

1. Vcterminal o3{g05c8c5dlon Vs signal efgniadeanSoopds ECU 20p8 a8u§agliamagp:
%:3c[3306503  0$03:c0:0880pS[380pSn 8c8qéien mEqiEmasicopSucdesed

qpig> 6000 aBo§ogaplededl[B: salqiEqbagniepS[gbaopSu
2. Vsterminal o}[go5c805dlo Ve g€ Vsao[ogos § opnifgaigen sagpiadescigmcs(ed

L o278 sB0§sopdicann vwIMED »$pda0:36[g3065[3dogarepSsdoops )
THROTTLE POSITION SENSOR

Power point

Throttle position sensor ofS throttle body
0p¢ 0060800200081 GEs sensoraop throttle

B \ Moving poin
valve gy @09p8:300p108 & 32726[308:03¢  Terminals L = Idle point
2fsdelonEiaSeofs throttle opening angle signal
(g8 ECU 28 c0ed 2008

Throttle Position Sensoro Output signal {j| = = -
§64p0% ECU 08 8 cosaopdn GEssdGsen IDL [ij']
Signal s& PSW Signal 03[g8c0pSi IDL Signal ~ '°% TH 7% "
3 600r€0788[g056000%0 a8§:9)5[gE:320303
38m30330l8: PSW signal o3econlenados: TL

‘)l Guide cam

JJ/ Lever

5g&s0 3gpsadcofglisé sEqiédlal 38cmmnés oL SRy | Cover point

C\D’)G@E}&SO%OS’QO‘QOS 393.?3@33&5’” Terminals - - Moving point
; Idle point

CONSTRUCTION (-

Throttle position sensor 036327050logaSsapisé §.0p5s00o:0005H

(1) Lever (throttle valve ciol§es& 0oc0lE:0008: 3a600080500p500051)

(2)  Guide cam (lever 83%5[6¢ 320050062008)

(3)  Moving contact point (guide cam cﬁc@n&a@og&:méée@o&@o@&e@’mpsooé)
) Idle point
(5) Power po

OPERATION
IDLE-POINT

int } signal output terminal

Throttle valve Sodeg60003§$ (fully-closed 3acfg3a6501.5°[GScopdetensn 32e532007)
op¢ moving point & idle point 03 ¢>03e5{8: GE: signal c3mestcopSociescoq§sacgnd ECU
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8 euidoopdn & Signal o} m§§ecgpaed
Boiogéig [goSeomodeoiq$ 03050005

ma%:@:wéu

Throttle valve

A: Fully closed angle (6°)
B: Throttle valve opening

]
L Idle Point ON

POWER POINT NO POINT CONTACT

Throttle valve g€ugoopd Closed position B3zl zessdoags (5
¢ 50° 08 0005 60°0§ »esIoondesd$oé co0nmcRasesqpiogs no point contact (0pd
moving point 2opS power point §&o30>G: full- 0p8ségoducseann) mesmaoncyéics
load :6fgzac532[s6 PSW signal 0§ ECU Bgos 0p8[gdoopSi

c‘éooén

iDL TL psw

pE

L |-

Throttle valve

Throttle valve

! Power Point ON NO Point Contact

] L
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~ IMPORTANT N

Throttle position sensor 53¢ 6qi 3p08 326[0200p503, cgudmbesfgéioopd Idle
point o8 Bmbeoff: contislesodort ccortordadgodeomaiengégé hunting [sdedllge:

o3 [g6coa08u

Hunting (rpm) Fuel cut-off due to IDL point being “"ON"

J

2500
Gmoéme&r‘é Eso%eoooo%co:eooo
Hunti

mEqifeopboodsdist canéeadad [B§ 000 aning
copSooné  0§:03E360:6007 3&q€cogd \

Injection restart point

00888:03.00p8 3Eqmemidcq 2GS
2qgrie§oopdn o8 caodoopds fuel cut-
off speed (8[go5e0m056000 copSucdg§a’ 2500 rpm s¢gScopSoonosiogliconn copduod
§§:03 2000 rpm 0p€cor§dlm @qué‘oaé 2500 rpm eepa3a0p8sé s8u§sogtialaodeonnsB:
qSogotepSgdaopSi 06§ rpm 2000 63200503 [3§eepodcncg s8usiglipad [p$copeont
opS[e8o0pSn 188, 30§ cadaSgdedlesdln Gogleudiydl graph a03Eisdedlegup
@0930@59073{05} hunting [§620p507 ealoopde )

-~ REFERENCE ~N

— (1)

w9663{q3B:e00n Throttle position sensor 3a§3003¢> two contact type (a83iE58706)
[6800pS1 g&:098 =:28q€ idling sa6fgea650% idle contact ¢ 33§30yl 3aCqgbiaaigodopdy
scasesel power contact ¢339§dc0s00pSi 98 6o05c0p8s a0 3EqCepiogd
d3fgmie00n throttle position sensor qpiaBsaodsolroopdn 6&:03 92 983e000 BpgCecont
opfrepogl §§03c0:8Ea0p8 (leanburn switch) LSW Clo€eooo three contact type (03gCop:o08)

e 3-contact type
F:S‘

ON
ot o IDL<—>Eh OFF
E\Q&? //// E ON
osw | ] \@ LsSWeE | | OFF [

s NE ; i ON
LSW ' ==
- psw e £ |+ OFF

E Throttle valve - Open
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~— Reference Continue ~
Acceleration (228§[gE0080) 320305 3278 $pdc0ie000 (Acceleration switch) ACC Olo€aopd
od1 Electronically controlled Transmission) ECT 30905 L-terminal Sloeo0m 963 fsda0p
e 08§ey> throttle valve g€y angle o3c8mygn 39¢3q§a$qpdgudy gSuvag
Angle 3 Linearly (qf:c[57¢320%:) 357§pc0ie00 linear type throttle position sensor 380005
c&:08038 Output data o3 VTA Signals :a[gbeod 20pu

o With L terminals i
@ e Linear type P Slider
— AN (contacts for
Closed /&) > :
ose // < IDL signal)

Slider
{contacts for
throttle open-
ing signal)

E,
( IDL
L VTA
\\ \ Ve

Resistor

(v)
e With Acc terminals 5~12

IDL output

Q= N W s O
T

| ' +
Idling Fully open

Closed < Throttle valve — Open

g .
THROTTLE POSITION SENSOR ELECTRICAL CIRCUITRY

Throttle position sensor §& ECU 08 20050305¢03 09603§2(BQ)ope cw3{goonzocpli
0n0500§eanea :edlEwapS ECU 3080 resistor o3{godq) 8:(8: throttle position sensor
§ TL terminal o3 cepo5§oopSi

Idle sacfgsac03é ECU el IDL terminal o throttle positions sensor ¢ Idle contact
point 03[go58:aq05 8 marteqpad§oopS Throttle valve 20p5 closed position ¢ 50° a3 0udh
60° 98 cepodegl 005c0dmedl:d opS PSW point ¢[3o58:cq05 ECU § PSW terminal o,

gqoo%eﬁooén
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Throttle position sensor e

r=——"
| |

I
[
-
)

r_.l
|
|
L4

o
EFJ
Vi

— From main relay

rf-———————-

EFl saéqlé

N
OFF

ON

OFF
PSW «— TL

l l

IDL TL °
> 1

|

I

i

t

I

Throttie valve = Open

WATER TEMPERATURE SENSOR (THW) :ncqjc:nc;srmc q er;oaﬁ:m qa

c&: Sensor 03¢ Eqlmemideqel
308603 Sensor 32038:§ Thermistor [g¢ 330§
B:0m00p81 20 E8EmesRFot coontersd
clizmaeg JBEeen santp5ic0006[0E s8gpieand
meqpaesd S306p5[gdoopdn odaacornt:
ot :Eqlmesadeqesesage thermistor
ol 980008300 [a€onndem@: GEsp High
Voltage (THW) Signal 68 ECU a8 603 2050
ECU 208 aBo8curdeoon Signaledlogfanc(sd
§ 328qemicsol copducdgmeognd comntigs
ca0o 88 beenisly qfcoq$ coonered
010980 000pSa3 [gEoneoronpl

Booeomomepisé e[gr¢:g$gdeoon
néqlmnemdeqmyg§géorndesd§opé Low
Voltage (THW) Signal o8 ECU o3 c0s3q) Fuel
injection volume o3 cogpajeuaopi

=

Thermistor
Connector (green)
40
201
101
—_ af
s g
g A
: o
g 1t
0.8f
0.6
04r
0.2f

- 0 20 40 60 80 100120

Temperature (°C)
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ECU

WATER TEMPERATURE SENSOR E——
ELECTRICAL CIRCUITRY

Water temperature sensor §¢ ECU 12V

03,0960850050305603 68270503 e6Hg THW E,
conz00pdi ECU 08dl§eacn 9d9p R $¢
Sensor 0€d1§eo0> Thermistor o303 00§
2005, s0050g03002:00p5n Thermistor el

?éﬁf U)$O’$°GE)’)6=Q\):DE)§§(§ THW Signal Water temperature
A §30ton§a3ie[gniadanpl sensor

~ IMPORTANT N
If connector is disconnected
Water temperature sensor ce0050305603 [05c8050q€ EFI ECU 2008 saéqsacaatd
cqeimagRd qpigr§emies0p80y vRoepdudfB: cotersdo? 3dqpicoon veran(eaeeass
cq@ua 80°desod o§ioplinuuaamcisdso) oioglicuipdsdoopdn odelomé saqiemes:
 0p800dgaRe  Baacg$epi(: 328qEqSoga:0p8[gdo0pS )

INTAKE AIR TEMPERATURE SENSOR

Intake air temperature sensor (320&ec0 3208$327§8)2005338qE 3058208, 0€eqpadepd
cooal 30§03 3294503C:000p8n :EaCrcmides 3¢ $37§dsElorq  thermistor
[3€02p8e80705007(8s Air flow meter 03¢ 028e08c02500051 GrociogoopSsé a8500p5:800008

40,
20t
10¢
5 8f
To air intake = 4}
chamber via EC'S
throttie valve s 2+
o) 2 1
& L
@ 08t
0.6
0.4}
0.21
P
From air

—

—-20 0 20 40 60 80 100 120

cleaner

Air flow meter T oc
_ emperature

Intake air perature {°C)

OHP
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HofEeddg  olgliedaogdi Belo3ré Air flow meter ¢ 320§d03E:000q§ead co0000pd
onmfE: op8esopdodl v§pticoieond ccor8ea8 cmapSowdrmer gg§3ac0d
e[gr8:cd39&c0Sn ECU gofeqpodeoneand ceociaang§0d 20°C (68°F) opé b3a(gd 2005905(Bs
G&roeamaon3§cordlon Boéopéinoermod cagpajevid) GEwermanienoRagdlo
Bo§:09:0000m03 BegEeusopdi dBegdesodgeoné [B€vocBosimiEaqs§ clgaCecdy
mc§odooéenopean ccoséeonéorsdenag:s (308 0pSse0s008n

INTAKE AIR TEMPERATURE SENSOR ELECTRICAL CIRCUITRY

Intake air temperature sensor §& ECU
ABal ogdedo0doguddy> Water temperature

Sensor 2005090808 3203030E[3620p51

ECU
THA signal

12V

Intake air
temp. sensor

ENGINE IGNITION SIGNAL (IG)

fgnition switch

AM =2 |G

~ REFERENCE N

D type EFI(TCCS) o Intake air temperature
sensor o3 Air cleaner case 00005 Air
intake chamber 03¢ ox&e0&a0pbi

Intake air
_ter p. sensor

|||—————I}-4|~

Ignition coil w/ igniter

ECU

f—\SEl
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Ignition timing §& 1pm 0§ B038:0§ ECU 2§ cor§qeoon Signal wmeqoloogdi g
Signal 520t s80§:098sg0uram0d [Borooodeodabst BsoSeoraieusg§o’ zaczndaaad{gaopi
Ignition coil & 32§050¢ § 337 150 volts cocSemPeanmedl g primary signal of

ECU ¢ ﬁ&:moqoﬁwén
REFERENCE

Terminal qpsg::og&mﬁao&ooo:cglémésem& 28$008peo0? &wo@o%csr.c\;]&mé:
com&icusd o Signal 93 ECU 03qdond cofS: néqEalcopds 80§ coepSgbaogS

STARTER SIGNAL (STA)

c&: Signaloopd 9a€o€san: Starter motor BEoopSetio3 :20§8[EE{580p5n codomlsé

nEqEadeopdesod ccodieoigercsies(: 2o88er00p8: 88aqesaofsS Badeg[g$eCaspdics
opS[eBoopSn Baadj$ope néqfogudopgrdiq§eacged Bgpiean ccoséecontonadmeep

megrc88e50p5(gdopSH
STA Signal 20p5 »8maydezorbaebmlsd :EqEa? op38ies0dopt Bu§iglig
coo0pSod gpieusoopdi STA Signal el a5 Starter motor 9§ cepodeo0n §zmgmaopopol

[§820p5n o83, oppdoopdo} ce2005000p¢  co&qnigrcog §Eo0pdi

Neutral start
Ignition switch switch (AT)

AM [ = 15T S~ 3 STA

(M7 ——% ECU

STA (terminal 50)

Y

To circuit opening relay

||}‘——1 b
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EFI MAIN RELAY

EFImain relay 20p5 ECU ¢ Circuit opening relay o3 &) Power source s[g8ca0o8go’
205 GEsel 0pSeamaEaden ECU circuit o sepabean §amsmymodinn’ ommpuboriad:(aéisd

208

Ignition switch 03 ON a05cqi€ agi68:0008 relay coil o Bssols00p81 03324] relay cf
1G9 08ogeBiqi68:0008 fusible link o} [g058:q) ECU s¢ fuel pump 33030533055 {G0026000
Circuit opening relay o3 eqp5§oopSu

IMPORTANT

Main relay §j.03€s080lon §iEapsen Bmb[g&iu§eong ECU s& Circuit opening
relay o, Power veepade0020 32Eq€alqdong covpd

EF!
main relay

Circuit
opening
relay Fuel pump
ECU
STA
Ignition
switch e Air flow meter i Es
Fuel
pump /
switch
To solenoid
resistor
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OXYGEN SENSOR (O, Sensor) for Modles With TWC Only

sB8eendlodeg, 0§ 08em0305
seonddsbeoq$ TWC (Three way catalytic
converter) 0262080071620 32EqEgpiopé Gco
géeandeonsd meqpmesd :pofosodiepd
833858 :&:08a:gbcoqfesortgodeuinpd
Oxygen sensor (632005808 32545)20p8
o§oBic0ic000 Ideqpaesdf 083380003
cenéenaBupSqdd qproopdi $pSi0pdad 90
dc0t00pSi 632705a8qi¢  Sensor 0§ Exhaust
manifold 0g€008s08Bs ¢E:03 Zirconium (Zr0,)
(cfrgoopSelgeopd ogpliodipsé [GopSusad:
007100981 G8:0gp8:eh :0pEs a0 qrde0[gE
s8oc3cdredlogé Platinum so0gadlidlfsé §:o36
00210081 [g€0ee0oag00pS Sensor claacgagyod
$7(4€5¢ oBo3§oSaBecgesflr [qEuqdenlglar
Bleerdlodeg §&deoy cooopdi

& Zr O, element czacgls qob§(g€od Beogeam eamndadalowmmsd mqd$
qpig> (400°C [752°F] cooiGeonn)od domqeod [g€oqrben(gES dBeog0nf e3705a8qE
vwrmod apigd afgededg§ozé GE: ZrO, element ¢ § 332:090509500p8H 85pSie00d
ccosé coonloradamd): [gedlesf§§ BSeendlodeg oat pigrcan esmadadqowimdlod
esupSi Beé :[a8gémagliqisnfoda’, Beoygeameamndiallomm apfgdged

55105008 (382005 o e[o3é Zr0, ¢ § 9910905098992 29pog[36cg$ia085p5:0pgBaopS
c8{g6oSss 0§ mEoncSaocomfgdaopd Bepicarrmdgdedld§ozé 23beeddlodegy

Theoretical
air-fuel ratio
i

)

QOutput voltage (V)

N

oly |

"

Richer -—= Leaner

Air-fuel ratio

Platinum electrode
Solid electrode
(ZrO, element)
Platinum electrode

Coating (ceramic)

oF!
sensor

5V
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c300988q€dloy $5:3kq :[gEsCaa0plqnbsnaol Beoy qean esacba8qiuwanfgrien:
002 gpiegepdlgdoopdn o [9ar9aggpieandeloné Zr O, o §302:p05c9bgen  qpiconB:
1V &l:§oo8u

Zr O, 03¢ 3aagndlsdiaadooseans Platinum aopd Catalyst 0393 [gecozoopdi 336eendlod
cg 03¢ dlo€ean 682705a8qI€B mag§8esnndadist siodieeq eaa0ba8qdloégoeana’
caopajeoi@: Sensor o 327§3072:096:q0508  38comEigSeonpdi

ECU 20p8 Ox signal c320330q) o3338aadssé 328:8800: mdpode§oBiqupdéas
»oged aBu§ogligoenanal gpicoifgln  gpSicoigiod ol [gaadeuzoopdi

632205a8q)8327§d (Oxygen sensor) §¢ ECU 0§ ol 0050305908 ¢32005038 e6g

0230051

WE:=SE: [mrfiy)
&

sehconiung nesh soesmcosasdst copeusagd
Q0GP GO0IEEIE0UDPEPIE 0rOERHGEA Gooem1c01048 506000104861

sae[ééaocmoocp:

0p8e20005¢4¢ 0S50

olo€eao 280533E:008986N ca0algade

R-134a 6lodeg, 323:(gaonqen me(ognéianec:

R-134a 058e0 oadoogdqp:

R-13420665¢ R-12 05603 3(m30: 2003(Qeqepd 3266:(03:6000 me[mod:mepgp:
046303C: 06:205¢1 2[ABgegde [3CHsp50404p:
olodegspdogé:epdiogdgp: 7
og60d0lan B§:q|6s00523050008¢ 3209500 80¢gp: aoymg

< < < ¢ o¢ <
®§®Gﬁ QG:GSD’JCCIEO?C:O)O@OG&D:QQP:

Y V.V V V V VYV VYV
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FUNCTIONS OF ECU

GENERAL
ECU 038 3280062028g08305( ) q5§oopb 8108, ¢raBodioglsgs 3$:9)0p (Injection
timing control) §§o$1ag8ic000 BogoopdaBseg)Sy (Injection volume control) o8 [s8200n 80§
03818508629 5¢0005 Injector 028384 00088108 wpSop8mdEope Bo§iogdiqepdal oifscd
cuzoopdi ABoobeacnEqoda? Ignition primary signal (1G)saq 30500p8n 0§0glseonn sBogoopd
B8:05u00p8 socolslgpdal, sBowdamopdyl v§iog&ieoiqupdo? addgodoopd Esedifgode)ed
20pS c\?aeeooéad(ﬁ?@q&saeﬁog&ﬁooéaé:@o%oap_}Su $0105(0)mes[gé 3Eqi€opSuoiadess
o&eepoieonn coogaopioer 32§dupiy 320§dc0ie000 basic injection signal 33q(03338a0q|
o§r0381qups BogoopSo}) B$:9)5[a8{68: $S105( ercslss wéqlmclmessaddzacdo’
Bodo8ufear Bo§iogliy owad8iqu8fg€: (Amplification Circuite Injector g} Gontssl
BE:) o3fgdoopS
INJECTION TIMING CONTROL

Four stroke engine EFT 0s8cia80§:098:02008 32&q)¢ One Cycle §§0pEs0(038[30
efloopSi 4 stroke cycle 38q€ci one cycle g€ crankshaft §b005c0p50[g¢  crankshaft
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800508 §ope 9Buioglinod(iSlgdoopdn BosioginaooS Ignition (Spark plug¢ &
g¢[8E):(3SeqgGsondedgbecloopdi four cylinder s2&qi€opé Ignition §8[36[ededlofE:
B0§s0plsp 00d035[sedloopdn Six cylinder 3aEqEope Ignition o3s35(cdedloBE: Bufaogliag
08[36  [gdeclopSlgdaopS

B e[30¢ Bossogéss (Timing) 03 c005¢05q$ Ignition primary signal 03 Injection
timing signal s3[sd3>034g00051 ECU 20pS Ignition primary signal o8 s2034{oq) Injection timing
signal sa(sde[3rEscdc0s00p5 4 Cylinder 28qi€op¢ Ignition primary signal $8[036[38edlo3E:
Injection signal 0o8{35sedeooopdn Six cylinder 3a&q€opE Ignition primary signal oX{B3esded
o3& Injection signal cod[038[gdeolcoaopd

INJECTION VOLUME CONTROL

ECU 0000 Ignition coil 6 primary terminal 9o Ignition primary signal o 33030
copSucdg$s (rpm signal) ocoodeuscopd o (rpm) signal $& Air flow meter gaxdco0o Intake

ECU
r—ee— T T s s s = |
! |
[}
| ENGINE [
( 1G.coLug ) RPM [
| - SIGNAL I
| FUEL CUT-OFF |
]
THROTTLE | :
POSITION N—q @©
SENSOR (IDL} | 5’ |
! <5 [
: ACCELERATION s 1 AIR FLOW
( WATER TEMP. ) N ] ENRICHMENT R 1 \_METER (Vc, Vs)
SENSOR 1 DURING WARM.-UP 59‘ |
' S |
I - START Z |
RICHMENT
e L
TERMINAL ' AFTERSTART '
: ENRICHMENT s g g |
| = 2.3 | /INTAKE AIR TEMP
z=3 { )
J i | WARM.UP Q SR SENSOR
I ENRICHMENT o s 5 |
_ ! z |
POSITION ! POWER 8 |
SENSOR (PSW: | ENRICHMENT g - |
= $z | BATTERY
{ py i
' = !
o i |
| P < |
|

INJECTORS
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air volume signal (V¢ & Vs) 032q basic Injection signal 3 aoaBaobeozaopd 008 3aQ)edpEe000

Injection correction circuit gp:§ Sensor »898¢ 32995¢) Basic Injection volume o3 actual
Injection volume 3o{g8o§oBicoopb Acutual Injection signal o Injector qpz3a2: 3cpbopteoqd
amplify [gopbeozoopb

BASIC INJECTION VOLUME

A Basic Injection volume (2333&z260§:05¢:600 280000p8)aB ofeapaicond ccoopoopSsd
nEqlaopbodbssiod :0q sdifgoSudcBioopdn mEoeopSucdyd: oB&co[gdegogC basic
Injection volume 20p8 o€eqpadeond crooqoopd clgr8:cdgeacdod 35p5t/m2qpHgdedloogh
onoSolepaicon? 6000900p8062m o38icoolgdeseg)C basic Injection volume 0p8 3&qé
copSocigss 9pd:/ep: mc8Se[gpiadoophi wa3edy Ge05p8:08  ©3905§2(qR)ope
coB[goonsopdi

ECU
-————————————— s -7
1 o |
1 B
I N g | ENGINE !
16 COILUGY 7 ! RPM [
.............. s - , SIGNAL | |
| FUEL CUT-OFF e |
|
THRUT FLE | 4 - :
POSITION @
SENSOR 10U} i > |
| <o | S
: ACCELERATION Qs L AIRFLOW
WATER TEMP ! ENRICHMENT c E | . METER.(Vc. Vs)*
( SENSOR }—T DURING WARM-UP % 3! i
: 2 |
START -'—'Tf"" y |
ST | ENRICHMENT T |
~ 4
TERMINAL | z [
1 AFTER-START
. ENRICHMENT = g s |
| g 3,3t | /INTAKE AIR TEMP
| P ErES SENSOR
I WARM-UP o) es7 |
1 ENRICHMENT 3 e 3| |
H ! z ‘
L
POSITION ! POWER 8 |
SENSOR (PSW) | ENRICHMENT @ a |
] 8« BATTERY
| m 25| o
| = a3 |
| g g7l !
i |

INJECTORS
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Intake air volume

Basic Injection volume = K

K =coefficient

ECU 9§ got§ 0006200 Voltage (Signals) gpign

) air flow meter ¢ oéeq'J(TSGwo ccooqooéommcr% d06:c0s0008
o Ignition coil ¢ 32&q€copSocis§ind dodicuinSi

~ REFERENCE ~

lgnition ccil el primary rerminal wogahgeoss § S 32020000 150 Vfﬁuo'pcé Beoch8ooplss

'

imary signal o FCllo {Jc\dzowlgo rpm signal 3ledegoéacdeocnndi ¢ rpm signal

-1,

Y

EL, U m:q 7 watotoopd

20N 2090000 Injec ion sm\mg o&c 2\°d§\;])0‘¢

?;Wo.gw. 51 Rasic | Y
L

Hrois

A N

iu‘,.k tion dum*mm glepipt “vg\. @OC@@apg,gofugj

Se . — roe
22odedecyn Injection oigbedl8E

~Chiniun Injection duration 5258 maximum Injection duration (svapiade 8ok

- x
14 ”@mm et rﬁ,

&5

!NJ’ECT?ON CORRECTIONS

L START & AFTER-START ENRICHMENT

o . Q —e I I o o °
o) enrichment (s38epicopés)onss pcqjésacsﬁzsacsaswaﬁsa & 3coda *wL:Eu wel
p-uu| VS 27 T : HEREA

PePdcq BQISEEmess)é

30p8: §8gmicon scondonad
r~>§ o%o%zco:@&@@ooéu \j’)% : L,
6200 delmesé 888y T
cofatss :8qlod &S 3
SPLELIE saéodé%g@zcssm 363 £ 1B
39@§035c0é: HIENE S 5 ‘ ;
‘ | |

godondezacyt:s 3:»8%60539(\?8 14—t
0668028008 op5Rogedee ‘ ‘
2opdi Basic Injection volume 1.0 P , L 3

, o | | 5 20
By mieo&eno& [6aS: Starter  Starter . 12 © N
X 2 M POgC 92 tarte Starte —

an off Time after starter off (sec.!

GeSis898 omeoSrongdy
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ECU o3 gos8 coneo0n Voltage (signals) gpigd

o Ignition switch (ST) terminal pc0:3g) 32EqEe22209p58:[g¢:03 $06:03E:007608000
® Water temperature sensor ¢ cosd §) 3Eq€eacssdeq 3¢$03 $0s:03¢:0060:005

ECU
[ e e
Vv ENGINE
(16.COILUIG) o e e e RPM
SIGNAL

FUEL CUT-OFF

-1
! |
|

|

i

|

i

|

|

|

i

]
H
HROTTLE !
] POSITION E
SENSOR (1D i
i
L-.

[« 3 ¥
z
wn
R ACCELERATION -~z eV 7 ARFLOW
WATER TEMP. > ! ENRICHMENT s& I 1 \WETER (v, vs) >
- SENSOR / i DURING WARM-UP mg |
o e <) |
I ’; START —L £ |
g 37 N ENRICHMENT | ' |
CtermiNAL T N
R e |AFTERSTART ; !
| i e | ENRICHMENT ! 3 | B s :
B A i = ! BNy INTAKE AIR TEMP
] m —-——— T 2
, ENRICHMENT i 3 RE
s i z |
SOSTTION ! | POWER i 8 i
| nmtment 8 -
] e r:S‘;_’ H
1 2 2z)
[=] S {
i 2 s i
i A
L

N,

{ INJECTORS

2. WARM-UP ENRICHMENT 2.0l

w0l momdeqa
2og$ 60°C SXcrploplElaplepla et
;’iﬁcg& cu95=§§ﬁcmoésg§eo

9§ water temperature sensor

|
i
|
!
I
T Idle point open
Tz | 1

Envichment ratio

c0sdeoon Signal sandsEeoiog: ; pp-dle point closed S

| | |

Qa .
602 BoocopSal %Zp,@e@& 720 0 20 40 60 70 80
@bo&én O&E?& celeleliefélel-Hang Cooiant temp. (CI
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e$op (during warm-up) 33038 throttle valve o$:0805¢59§ (throttle position sensor ¢ IDL §i&
o> [closed 58] e$5§) 0p€ sBeouiogéipal spSiceq) enrichment ratio o8 ecogpajeuioops

ECU o8cu:dea0n Valtage (signal) o>
® water temperature sensor oG §) 3EqIE63:96q30$03 $0&:03E00c0:00051

ECU
o e -
----- e ENGINE
:f IG.coIL G}~ RPM f}
] SIGNAL

INNIOA
OILJ3IFNI DISVE|
5
{
!

1
]
I
i
| FUEL CUT-OFF
|
|
|

THROTTLE
POS{TION
ENSOR {IDL

AIRFLOW

| ACCELERATION
~.METER (V. Vs) /

ENRICHMENT

/ "WATER TEMP

SENSOR Pan i DURING WARM.UP :
— START L Q!
ST ENRICHMENT .
TERMINAL -

AFTERSTART
) {_ENRICHMENT

9
I
I
!
!
f
[
I
I
!
|
|
|
|
I
|
|
I
I
!

SENSOR
|
|
I
|
|
|
|
I

[ WARMGP

e e | | R R

L ENRICHMENT |

g
a
g4
o |
2 i
POSITION POWER 8 |
SENSOR (PSW ENRICHMENT g :
m
Q
2
. 3 |
4

HIV INVING

BATTERY

NOI123HYO0D
39V1I0A

[
[
|

1,
I
|
|
[
(
[
[
I
|
!
|
I
|
I
I
|

INJECTORS

3. INTAKE AIR TEMPERATRREZORRECTION

Intake-air temperature sensar 5308600 8§3748) me[idigéco: oJo’Sog& codglB
200398, o&eq&o’icooccoeccoé 20g8mfpolicn0pisd cEiecogd 988a0p8:e084pi0n0ps
éem:m')oeg)ﬁéoapsu G@E o&ccpoSc;oo') ccoapopSecgnéiadeantoops: ccocisacos
a’ﬂ$9’> §§Gco g (emceqp a20[eE) 38qpieonr candonaol [gdogéieuiqsadanpdi
G&sel 908 MIEMNBNE[gBe00r 0€eqpndeons - cocimga§gEonndood§opé ecoa0p53d
Sgé 0076050008 329§803E1039q§e00> ceoopSon§iyn oppBesipdi ddeacigmacsecoci



@5::1353 (nrﬁu) 87

4L

2cig$edcdlogd(ccodsps: ECU o§ gus§ codeaon Valtage (signal) 9o
agnsg)ecoréoradgpd oyl @ air flow meter § Intale air temperature sensor gcos0g)
oeamaieagpgeoiepSisdoosdi 0€eqpoSe00m Grucieagd§od dobdio3onmeniapd

ECU 2028 o038 coon

air-fuel ratio G@oé:cﬁﬁo% air

temperature Sensor 900607 ™~

Signal :q3c5p808eommep |5

2eso(gdeog$ [g[a€eosanpdu 5 1.00 —
ccoctgffod 20°CE8 Tt £ -
om3(edoocdocboonmopliccoa o ]

9 3 303) ) £
m%oﬁwé o5y ﬁe:m °$ 16.0 5.88 245 1.15 0.58 0.32
cqpod§ogosdlon  s8u§roalisy [—20] [0] (20] [40] [60] I8O]
Q?OOéO’%@(?O’J(SGO:@: 639(]{@@ Resistance of air temp. sensor (k§2)
3’30)080% GQ’)(VS%OQ’):(S](DQSO%:: [Intake air temperature ("C)]
og&fﬁoqooéo‘éecqpodeosooén

ECU
o -
7 6. coiL g ) . RPM
R FUEL CUT-OFF SIGNAL

A
!
ENGINE |
!
!
!
!
|
|
|
!

POSITION
ENSOR (1I0L)
ACCELERATION
WATER TEMP. ENRICHMENT
SENSOR DURING WARM-UP

- START

33 ENRICHMENT"
M

AFTER-START

e

( METER (Vc, Vs) )

— e ———

1 3wnmona
Q:* NOILD3rNI DISve =

}
f'
i

|
: | ENRICHMENT 3 s | o
| & = [BaBi | /INTAKE AIRTEMP.
i WARM-UP Q9 14 [\ SENSOR J
i ENRICHMENT s | 2
| 2 |
PHOYlOLN ! POWER 8 gy, |
SENSOR {PSW | ENRICHMENT ; : g ¥ -
 j— 0 BATTERY
| 2~ &r(_eamrenr )
| N 1
- =
=} 3h |
' Z z
| |
L

INJECTORS
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4. ACCELERATION ENRICHMENT DURING WARM-UP

wnEfxqd§ oesds ECU o8 gu:d coo> Voltage (signals) apig
0g¢ ewniglyeonigscoqs @  Thorttle position sensor (IDL) e throttle valve open
acceleration enrichment 0%5a8og 68 (closed position¢ 1.5° g8ug) oRpeGicitioneoiops
c‘{e§scooe§oésgorg& o§0%:c00: @  Water temperature sensor 9e0id g Eqmendcqe
20p8u Throttle position sensor ¢ H0fENR d0dicdEiomaoipd

Idle point open [568$0p¢ acce- ‘ “
Jeration enrichment §¢ duration | | i
v ‘E &

' 2.6 ™~ :
(Idlel point open @63%%?390@@ % | , Coolant temperature
. C | i
enrichment 030 = f 1
ogdeoreaonfrd) - o
o300p8 coolant temperature (32 g8 T
£ 1
° o) o ~ o | :

3 RlleE i~ i
em136qe¢38)§)2qe(goe 2\3 A \ |
2051 :Eqmcmideq 2§ ‘ |

C O [o] l‘
T |

3 . o0
enrichment ratio s& 38¢o5(030 4 5 6
coon enrichment duration O”? Time after idie contact points open {sec)
[a6cTco05H

ECU
r _______________ -
! !

, ey " ENGINE | I
|G COIL(IG) Ve - RPM !
U SIGNAL

| FUEL CUT-OFF | _—_L“WW:. | :
| :
T eosimiON ! ] ! :
i SENSORIOL} i - I
,,,,,,,,,,,,,,,, ' H i 173
‘ e e ' §0 I
e ACCELERATION : i > i

- ~WATERTEWMP, - | ENRICHMENT cZ : MEAT'ER RF(&/bwv i,

SENSOR -3 § . DURING WARM-UP 4 | ATRLL
SR | o e+ e o4

s] |
! - START L, Z. |
| [: ENRICHMENT Hi |
: ENRICHMENT * 5 e 5 !
| . & 2 4 5| <al{ INTAKE AIR TEMP.
I | WARM-UP ia SR SENSOR
i ENRICHMENT - ) s 2 :
SENSOR {PSW | ENRICHMENT 02 o 1
. gD
L8 z21 !
| Poa gzl
- ! 2 g :
|
:

INJECTORS
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5. POWER ENRICHMENT

Throttle valve 2008 closed position g 50° 2300705 60° 680§zt o§iagEieonredoooopd
o3 §8qpicofgEgboopdn odaogope Enrichment ratio B&eoo(3dg) basic Injection volume
& 1.13 800308 1.19 s250§00pSy

ECU o3 gusd coneo> Voltage (signal) ¢2
[ Throttle position sensor (PSW) geo:3 s throttle valve open (g6 (closed position ¢

50° 38 wncS 60° g&uag)ad §ebiolEionncuopd

sCU
e e |
! |
] SR,
ey ["ENGINE | |
IG.COIL (1G} ;- - R ——— [
— A - | SIGNAL | I
I FUEL CUT-OFF S |
|
'runor'cr)l.s | t :
POSITION )
€NSOR (1DL 0 S |
1 oy
P <O | |
: ACCELERATION i 23 | |~ "ATRFLOW ™™
WATER TEMP. ENRICHMENT T CEe it X i
seEnsor | )t #=—| DURING WARM.UP 238 : METER (Ve Vsl
! 5
5] !
| START Lz |
ST | ENRICHMENT L |
TERMINAL I B, |
| AFTER-START : ;
| ENRICHMENT 3 s 3 |
| S-S R - S |/ INTAKE AIR TEMP.
| - WARM.-UP 9 f’_";gé | SENSOR
" ENRICHMENT -5 o 3| |
] Loz ]
THROTTCE——— .
k POSITION S POWER ; 8 )
__SensoR®swi s | L ENRICHMENT | 3 g !
S T : g< BATTERY
| py 221 1t
| po 3z |
o 38| |
l i 4 2 |
l B
L e s g e -

INJECTORS

}
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3500 |
6. FUEL CUT-OFF
2&qfeopSoads§sonps [PFont 3000

005¢o5e0s wodlimomnmds £ -
condempbogSognig) throttle position :
sensor § Idle point opoesgj$ (during £ 2000

engine braking)opé sBexc00ioncoqd Injection restart
580§ 08coon emission (Bbeeocg )gd 1900
Q$=20305 80dioglinnd [godeornd
cotopb of cooSmlqf memideq
20$86mjessoptantql "hunting”
o368 edleoqé fuel cut-off rpm (B[godeusear copSoodgst)ofgonodeoapdi
ECU o80:G conea0n Valtage (signals) qpago

® Ignition coil yeusdg) 3aEqfcopSocds$s (rpm) o¥$odiodtoneooS
@  Throttle position sensor (IDL) geoly throttle valve 2005 closed position ¢ 1.5°(open) oG

903608:03&s006080008)

®  Water temperature sensor vcosg ) s28qamemideqel 309503 dodiostiomeoinpd

-20 0 20 40 60 80

Coolant temperature (°C)

ECU
lf' ——————————— -
' St —— |
) |ENGINE | i
{ 16. COIL (I} [ T e e | RPML | i
S e - T e .| SIGNAL
I FUELCUT-OFF |77 LS | |
| I e SRR ot . ; |
7 THROTTLE ~ | i | i ! !
{  POSITION SR, PO 5 — , |
N SENSOR (10L) - | ! g > ‘ |
| ! I
! i < i |
I ACCELERATION !,9; 3 i AR FLOW
ANATER TEMP. \l | ENRICHMENT “lee T\ METER (Ve Vs)
' SENSOR J 1t DURING WARM-UP 1§§ i | .
| - |
START (-
N U
TERMINAL e
: AFTERSTART '
| ENRICHMENT z = : —
RN INTAKE AIR TEMP
i ENRICHMENT 3 =B
] 2 |
;:)smo';q ! POWER 8 |
SENSOR (PSW) | ENRICHMENT > o |
n
| 7 g; |< BATTERY )
! ) az| !
l S =l |
f |

INJECTORS
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7. VOLTAGE CORRECTION on
Injection

Actual Injection & Non-injection Duration signal

ECU 20p5 328qi8gcdsadaopdmodé:
o&eafconn air-fuel mixture (s8sEecomeep OrENT
mes0) QS fuel Injection duration signal 35(s® Injectors
Injector qpza8o3co:d 2008 83 a0ScopSionund CrosER -1 Injector -
dl graph (0q8) ogéen3(gdl§anpdescdés Signal — ’ = !
cosBeoon 3o Injector valve 0gEeo0r3§$0d Delay (non-injection duration)
mspdicadeann (08 [00pmd$ (delay time) ond
eso0pdn adm$ [3re00med§a0ptiadudiagt: injection 2
BE8g) Bea§§c3 non-Injection duration (80§ siona oFF
29€4aE: w§eo0n0m00) vresloopdi odzacit: I b
e[ 2Eqfecdmboopd @ perond OPEN 7 E ey
coonforadeaypspSiconn :gdeclesenS injectors ;
@5&)&5" CLOSED ; ; Injector |

o&mSeond air-fuel ratio q§e$e> Injec- L_» | i open

TIME

|
tor valve g§eo02(309)$ (actual Injection time) Delay (non-injection duration)

§¢& ECU 900059056013 6007 (0328590 oppdes

qupSoopd 83 opeBuqddmcged @i 4
0838808 omBeoupl 80sioplineean  Corective

o .. .
[0>8§ (non-Injection duration) o8 ECU g0, duration
(ms™)

20pS Fuel Injection duration 03¢ co60edEo0pd ™ ©  bo-o oo oo T
coqepSedoopdi (028005dlogéad(mpsdl) Standard /

Voltage correction

operation E
delay . ; .
VOLTAGE CORRECTION DURATION time 8 9 10 11 12 13 14 15
Battery voltage (V)
*ms=1/1,000 sec.
Injector ¢ a8o§s038:0 o§eo0d (05§ (N - N, =

T EnGINE
S— C e wed RPM
L SIGNAL

(Non-I[njection duration) 2008 battery voltage | w%oiie ™ -
(00050088 3208)32q e[gr:cd0§o0d & 3¢
oadlon (38 [05)$5p5:9 §ean:§gondlom
[38 [0 §qpraopdn B 3¢ Belgrtecdgo?
el $ieteofibig ofoibctetongd |
A e S
37 200500507 14 volts [g620p0i 14 volts  (FrT - Fo

FUEL CUT-OFF

. AIRFLOW
METER (ve, Vs}

i awmlon G
INOILDIrNI DISVE

i

ACCELERATION
) M UP

!
i

!

i

t

1

‘

f

|

|

|

]

START E |
ENRICHMENT l
I

|

|

t

|

|

i

i

1

I

I

|

AFTER START
ENRICHMENT

WARM UP

NOLLOIYSOI NOULDINNI +
b

0058603 dln ECU ¢ 380309086007 Injection

P
duration signal 633 cosepSg&oopdi U S el



92 EFl 22&qé

ECU a8 cus coneo0n Voltage (Signal) ¢o
) 03(7300819903835 ooo%oo?]c%pa'):ommtﬁ @oé:o’%&moeo:wéu

8. ACCELERATION ENRICHMENT

injection

GQSGooSoooé(r% GﬂOSOOG]oS 3’9<§§|§<‘Emé Normal ON%

80508 (Idle point closed [sdesd$e qodooqod  signa
g&ognod)msi§opé centigly cm8ig8c0q$ 1de ON l 1

o : . signal F
390808 @[O’Jé QDOSQOSOO’).,(%GOO’) InJeCtlon OF Acceleration No.acceleration
duration [g¢ ood[3600p5s6000 28082098:603 Injection  ON| e'°"°"‘ > e"”"h"‘%‘
AccelerationEnrich-mentss@@oo@éed]&ooé signal  offF 7
6§ 0Bic0200281 B398, aémq&m%%@@még - - TIME

(Idle point open [38¢)00p5 Goé Injection signal §§o305a8Ecgi03§dlen Enrichment [God[at:
ofeap (Gop€[mpsdl)
9. AIR-FUEL RATIO FEEDBACK CORRECTION (some model only)

ECU 2005 632003a80i8327¢8 (oxygen sensor) ¢c0:3eaod Signal med0pé 26[854)
ccosEeantorsd meqpsacsnd 3x38slaniodadisbeoqs v§odienoogS Bopbeaonéa)odol
"Closed loop operation” o?eoT:Déu

o8 cooSoopSs Catalyst (s35ee0cg 20§ 08c0ie0d 0ge89)mqagécdglse mouda$ss
comigSeonn mEqlenégaigqdeeq$sacyod cmn0desdgdl :Eq€eentgady mcfgmes
gpeopé Air-fuel ratio feedback operation (scogéecoteradms(y [08cop88En30ea07Eg0da0d)
op8ee07€g€e§aap GE:03 "Open loop operation” opesloopdi
néqaderpddiopme$mayts
After-start enrichment 3> $s203¢:

Power enrichment 328$320¢s

5nEomcamideqmed§ 0ogcdoonopieon $omiesod Y $x0ps

ccondoradfgodeomnadegbediosod m&$a0pe:

ECU 2005 632005a8qi€320¢d (Oxygen sensor) 9e0id corea0n § 329108 [RooEoobeod

co1eo07 3392:5888:09820p81 68290868 Ea7gdg0a6a0 § 39910005 2005¢05g/0500demP
og§esdlon Actual air-fuel ratio opd  Theoretical air-fuel ratio 00053¢) cconenalapicgoopdun

oyoBieconfersdal desedsdeoqs eaypajeos 00051 3aonuS§eosdeaod Voltage signal

_99'\30’590‘303@0005 88pesdlon Actual 005 theoretical c003¢q) conéonadecypspdics

ooéorguﬁoo@ 99$399Jl@6@®q§ coonéeradn’ 3qeprcos 208
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High
{rich)
Voltage
of oxygen
signal 4
Low ‘
{lean)|
Injection M ~
volume r
I 1
Decreased Increased
[0. EXAMPLES OF INJECTION CORRECTION
Example |

Ju

03

B8 f§8em0p05 cfgradesdolds vwrmegaEicdged 0.8 ¢ 1.2 3903¢:§8: Open
Loop operation [g6cdleso8opé 1.0 [382005

s Lean mixture
INJECTOR’ | Rich Lean

—EM
> 9,
SENSOR

Rich mixture

Injection volume: signal | | signal

1 Decreased }|

{_Increased }
ECU

nqlmemdeqmed$ 0°C (32°F) sSoleqpaicand coocizgaj$ 0°C (32°F) (Fixed)
mefmesopé mEqEalopplfiop Injection correction [Geodfgé: 20gbes’dn3 cudgooaaopd

Cold start
injector,_

Injector
time switch

Cold start
L~ enrichment
»

enrichment

Ignition switch

Water temp.
sensor

[
e Air flow meter
o Ignition coil
o (Air valve)

Start & after-start

Acceleration
enrichment
during warm-up

Power enrichment

Intake air temp.
correction

— Full .
acceleration

Constant

Cranking Idling Start spee = llf)fL point
Ignition switch Start 7 On — ?’SW point
Q‘J&i"e position iDL point on ‘ ' ' ggw point on
it e [|0°C 20°C  40°C__ 60°C 80°C
© .
'tgl!r?sgrgltrure 0°C (fixed)
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Example 2

néqlmemideq 3:gR§ 40°C (104°F) §& ofeqpodeonn scociemgfi§ 20°C (68°F)
(Fixed) sacfgaae$0p€ 3Eqi€aBapp8§:of Injection correction [Jead[aés 20956653¢03 cudlg

0220005

Power enrichment

Start & after-start T ’
enrichment N

v
Warm-up
enrichment

'
'
'
lgnition switch ’ i
Water temp. X t
sensor [ 1
o Air flow meter 1 : :
o Ignition coil ' H . H gcl::lélerat'
o {Air valve) 1Basic injection volume ion
1
rankin idlin Start Constant speed IDL point
— H 3 D off
Ignition switch Start l On PSW point
sangttle position IDL point on [ 7| 7] eswpointoff on
Coolant ne Y ’
lempaer:agure 40°C 60°C 80°C
ke Altre 20°C (fixed)

DIAGNOSIS (2S-E, 22R-E and 3Y-E only)

2S-E, 22R-E (TCCS 2aéqi€qpiedlo), 3Y-E 328qi€qp:§ ECU opédlofears Self
diagnostic system ¢l diagnostic function (3[g8gpegyes0négodad)ed :[méisdg cedlgoon:
20051

2 Self diagnostic system 20pS3&qf 20mEie0id g 058038 pSoopdesqpe geoseoon

[66ape5qpegbedianpdo’ [g[geg Technician gpadonrdleeq$ cvoméisagirdsacondeusd sodi

3EqCeiop$aacgancsy (Normal state) 32013208 32[gdgegnsddoonS cann5a8q8
30¢d0dl§ean mEqiapiogl cfgrads§oopsn Ba(gdepegpapisacdy 08888 vata0d
[38coo0gi€ CHECK ENGINE 8:05:¢> cofscn(fe 0daacpésondonep §0g8iapd§emdnéio’
3§ 800708 2000&:3208u

opSaopgesepy 3(gdlgde[E:dy Check connector 0p€dl§eoon T sé E, terminals
\§6qn‘§aor6<;oz[§&@c§ 28g8Ca0pSi adof s005c80SeyE Check engine lamp ¢ Ssg€faE:80588:00
20m3a3Eep 3[udgregy $0lo53a90532000: (number of diagnostic code) :2c808wpSa0pdesqy
»[od§ese[008:08  qpSppsieeSgoopdi

G333, 08¢y FopliadfesEtiol ECU cw0opSésel  memory (9o8paas)ozé
983:002200051 000308, 9BGi00nspa0pS Ignition switch o3 turn OFF [GapboopS o88eaaneqpod
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og2gés o§eon o8 Memory 3eqpoSodq§eaogad m0Sc§god (8ewnpos) ECU ¢l B ¢od

(03.00709)

EFI Fuse o 10 Sec coodespS

° i

=y

: 329005320305[50500qupdi

Check
connector

N

g™
¢ T
Check ‘* ON :
engine OFF G O
"™ CHECK |
DIAGNOSTIC CODES
Code| "Check Engine" Svstem Diasnosis ’
NO. |Light Blink Pattern y g
| |ON ON ON ON ON|yjormal This appears when none of the
JlorFlorelloeFlorF] other codes (2 thru 7) are registered
) oo 0 1 Air flow meter @ Vccircuit open or V¢ - Vs short circuited
LRI T . signal (V¢) ® Open circuitinV, "
3| an L Air flow meter ® Vscircuit open or Vs - E, short circuited
Sl AUH—-EU | sjonal (Vs) ® OpencircuitinV,
4 | an T Water temp. sensor|Open in water temp. sensor signal circuitry
J\_FLMLTL L._ﬂn_.l Signal (THW)
5 * ; Oxygen sensor Open or short circuit in oxygen sensor signal
TR A | g |cioner
6 | UL LU {Ignition signal No ignition signal
7 s cnnp o | Throttle position  |IDL-PSW short circuited
JFMLJFIJWMLJUJJL Sensor Signal )

* Only for engines with oxygen sensor |



96 EFl o&qé

GENERAL

EFI :&q€al mfg8qpegpoops ar00§050m saéajéal w[gbgpegpsSapigy oplEaed
0§ 05800898320305 00y $pSiofupia} »8qlmognd v§ulgdcdeadoopd ce205dl
wefn&iaaep ()sbeoaedgaadongaopd gE:03¢> "high compression pressure” (68orseom
8850g6:3>73)1 "Proper Ignition timing" (08cogpodaipdeonn 8ieutosb)s "powerful sparks”
and "good air-fuel ratio" (g5:3323gpdoca> Spark plug opiedeogsd combig§eonn coogd
contersd memesifgbeog) o3[gaopdn

S1038:a8fedqoops ee(rrEimnqlign we$oomaS EFlogdogé [gbacloops vpcd/
0070386207 Bobodionglicd magmeai{rficarn o3gaas(ed [Bor€ofonqepd o elo3né
00ediedi65(5¢ opSoopSeseped) upiardigdaopdat 343032005¢058Eq§ 0baso3in}
8:90 [g0eSa08o0Sn Bsgo 3aCqié Starting System (08 0upch) 328qEei885agE005e8Eea00
58qE Baantobesoiy (080upcs) weagp 03ndp8ggeard Scusy 819800858 200588008
Ignition system 0% 0308ca0iqupdi B esr0503Ee croglecontensd mepsaegn0? oB8igda0pd
EF1I o§6<'r$ o&coosqegju

Starting system (§:056)1 338q€ (o3 @upo5) Ignition system (S:c0i098) 0B 03 0bes0:¢
505105897 amM§odom :mEqapigé moporoggboopSi [Gaépmacssl §ugtiadoopd
c5apod 2003¢058Eq§ 0re0l{B: 0ve0d 08c0:06:005¢ [GqupSeoopdn EFlosd0} obs0:hes
20§0300005808 0bce0ige> a5000gd [§o25230005

TROUBLE
ENGINE OR
STARTING SYSTEM IGNITION SYSTEM EFI SYSTEM
(A High Compression ) oper Ignition Timing) ( Proper Air-Fuel )
pressure & Powerful Sparks Mixture

Spark —L—: None FUEL RICH
Misfire E LEAN

NONE

Ignition
Timing —I:: Advanced
Retarded
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TROUBLESHOOTING PROCEDURES

elgpeoaogd 665600%00758Egleelorcoreand §ugigiledediond coogpgd
Jlog€iaedapio}  |e————1 $08:§ opSoopdmcEmesapt [BedloopSed 38q8 cobeandfats
8od[a¢: 00pd 32[ubepegletiopt 3a8mmpopdn Bedoopben a[gbepeglats
18280007 6802EgdRI0RePs0Rd 086803353 Bodesone
: L T T
edeordundel [go0o5¢ps [sbedloopt ©pba3ad, es0rEgrbangoopdod B oo
36[5326555030° 53(sb(8Es[gdoop
p8u8u§odesoszés B, [38eSm$c00n (6omEig§eann) cedeoSumdel gés
| ¢5078g 200590d9[0dePisCopds EEsude) ofimadiscde§cdaopdi
(0) =&q€qd[gs:
Qoglodad ‘ | () 005&epap€ 9053[38:
gorcopSfats R eorésséeeomiéials
() odbesicopboody (36:0084aEs
»Emlsdeoon EFl osoa 200G GWI{Q00E0RI
l (02800fsd $b0l §|.03€:9ep1000 codgoooroopd)
o8, (o) »&oegpad (Engine Oil)
wlofodosoras: ) »esdcq (Coolant)
l ® mnodaodstonodoodeodap: (Battery and terminals)
() ccood (Air cleaner)
|sieo0n (908 Q) 0$o[%: (Drive belt)
m@gpiodesoss © ocodgp: (Spark plugs)
@ 3docByjjox (distributor)
l (o) &edod§s (Ignition timing)
[688Eca
[g8i5Bqneglat:
edEe:st
LlERE:s
c§20508

obes0gEs
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ANALYSIS OF CUSTOMER COMPLAINT

EFI :28q€op€  [gEuccocpampsl$sEaad|idzeonr cedeondomd aditadsod mq
353)$0332098:5 9§§03050808q5 03§:9)6620> mechanisms gpscl§oopdn o3 gfodé &) upé:
9050p5 epSoopdaacfgmesepdoopd ®gj$5declaopin’ caogpgrales vcowsdiquyfaésé
System 322:0p503 08ca0:0p808 [MBonodorgéiad [¢& =:[0dqneyd§ Troubleshooting time
B eogpg§onpli o8 coodcopds 300 [[g€opodopS gugtiaedigonnsnad a3uSo3E
08650:6502Eg0d[gEi0[gd Customer oefgocodsan sac(déiepicdiopéan 3efgdq [Boée
[Broofn00pSn 308),00p800p8: Customer oefgraonea0n sa6(03d8s35105¢psc3 cqbcg)qq)
8803053E coé[gEa)0d03007 338000 [Q[gE[Mo0p8H dBesorEgrdarbsdqdadsonnd egnap:
0860 32g8:eqpaSaocagpigdoopd

cod[gB:d0pS 32038:08 :[gdgneglalial 38meaalgndigimmes(sé vpdopdmacs
200npé g 03€rdgdoopSal coogpgra8es [Bioadatioé[gdoopdn Befoé [feéa
deundoops Customer elgoomean g 03€seodjsdeddnd coogpgy 0gdndsnieconty)
28m:0500m) 6e02Egadelel coogpgy [ggEqadoopd

PRELIMINARY INSPECTION

[gdgregpéicl :8maacgdeyr PRonledesnsaé: (Preliminary Inspection) [gdaog5n
GE:0pEe30058]  0desosgapiclodaopdi
§)) Engine Oil
egpadelocanst mepdmcogiod obesoiqeps (ducdEen coigbgs: 00p5sE)
2) Coolant
Eqlmemideqel veramsEmapdacagind obesoqupdi (poduodgEif o cqst cqescoqd cdEnd
o600 3epS3el eqpodemd)s 0a0p5(el)
3 Battery & Battery terminal
modeodowram saqpSaacags (08600p8se0) §3a0m co0SodcaByps comi/ecoatn soabogdlyegpt
658 §/0§ 00opS[aE odesosqepd
“) Air cleaner
80558 98/68 podocBes[géincopSal, odesoiqep
3) Engine drive belt
gSiomin 0FESgr 00&:8221000p53 B 08esoiqepdi
6) Spark plugs
0§ g&:es0:c[o3ndh Plug gap o3 odesoidli e8a8dlm Fi§p3cl
@) Distributor (Check and adjust)
) Rotor 03€ mobefoéigps §/0§ GiEogrung 3203Em00m :podaaciorigpid/e§odesosqupd
) Governor 6s028gifgsé ecouomsddlgl o8§:9I5¢03.03 odesosqepdy
o BIEct 99903 odesorqupdi
t)) Ignition Timing
2Eqi€el 05eoSaneon pp§loagrdapieacye: obesoig F$pddh
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TROUBLESHOOTING

99

e §|038pgdaciypionps EFlogdunyodear osdypizcyl: oérandedeso:
9pSap:§ weop§qdlon EFlo5603 obesoqupSlsdoopsi of) Chart (euos)ogEesanndal gjugé:

905[gacosaepsdlooopdi

® Engine stalling :Eqi€qdl¢:s

® Poor starting 005&:q§ 0053[g¢&:

® Poor drivability coo€iséqeonn mcgaacsecomtst:
® Rough Idling 003e§:c0p5008¢ [38:0084(5¢:

Chart 58  cu5[gal§ajodepio0ps »[g8qregespdiosdod $rscopd0eomedlasef
Q€:8:og6:08edqs co3[gooraEigboopln ado[gpddeond codgae’ ©0p03dln 2005a8Eep
58q€ model §800388ca0> Repair manual 3q odes0ig [GE0Eq[gepdaupd o) Chart
0p¢ ECU §800500056000 00€[ggodepredio&dli 0gpSiondeda? 08cs0sg $o$3a6[amcs

(®[080§) §esgo0r ECU o3 odesoiqupSgdoopdi

ENGINE STALLING
SYMPTOM LIKELY CAUSE
SYSTEM COMPONENT PART|TYPE OF TROUBLE
Fuel pump Won' t operate
Engine stalls shortly | Fuel system Circuit openingrelay | Won't go on
after cranking Pressure regulator Faulty operation
Fuel filter, fuel line Clogged
Engine stalls when Electronic control Air flow meter Incorrect resistance
accelerator pedal is Water temperature
system and voltage
depressed sensor
Engine stalls when | Airinduction system Throttle body Faulty operation
accelerator pedal is | Electronic control )
Air flow meter Faulty operation
released system
) Ignition switch
Engine stalls but P 1 t P
g ower supply system EFI main relay oor contact

can be restarted

Electronic control

system

Air flow meter

Faulty operation

Ignition coil

Poor contact
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POOR STARTING
SYMPTOM LIKELY CAUSE »
SYSTEM COMPONENT PART | TYPE OF TROUBLE
Ignition switch Poor contact
Power supply system | EFI main relay Won't go on
Solencid resistor Open circuit
i Won't inject, inject
Injectors .
continuocusly
Fuel system Fuel pump Won't operate
Circuit opening relay Won't go on
No combustion Pressure regualtor Fuel pressure won't rise
Fuel filter, fuel line Clogged
o Won'tinject, or injects
Cold start injector -
Continuously
Cold start system Start injector time Won't go on, or stays
switch on continuously
Electronic control . ) IG signals not output
Ignition coil
system
Solenoid resistor Open circuit
) Leakage, won't inject, or
Injectors . .
inject continuously
Fuel system Fuel pump Won't operate
Circuit opening relay Won't go on
Pressure regulator Fuel pressure won't rise
There is combustion Fuel filter, fuel line Clogged

but engine doesn't
start

Cold start system

Cold start injector

Leakage, won't inject,

or injects continuously

Start injector time switch

Won't go on, or stays on

Airinduction system | Air hoses Leakage
Electronic control Air flow meter Resistance and voltage
system Water temperature are incorrect, or there is

sensor

an open or short circuit
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LIKELY CAUSE

SYMPTOM
SYSTEM COMPONENT PART | TYPE OF TROUBLE
o |Cold start system Cold start injector Won't inject
a Start injector time switch | Won't go on
_§ Airinduction system { Air valve Opens poorly, won't open
:o) Electronic control Water temperature Open or short circuit
System sensor
= _a Fuel system injectors Leakage
Starting is T 5 | Cold start system Cold start injector
difficult Injectors Leakage
Won't go on when
@ Fuel system Circuit opening relay Ignition switch is turned
S to START
< Fuel filter, fuel line Clogging
Cold start system Cold start injector Leakage, or won't inject
Start injector time switch | Won't go on
ROUGH IDLING
LIKELY CAUSE
SYMPTOM SYSTEM COMPONENT PART | TYPE OF TROUBLE
Opens insufficiently,
Airinductin system | Air valve or won't open
No fast idling Electronic control Water temperature Open or short circuit
system sensor
Cold start System Cold start injector Leakage
Airinduction system | Air hoses Leakage
Air valve Closes insufficiently
Idle speed too high Air flow meter Incorrect resistance or
Electronic control Water temperature voltage, or there is an
system sensor open or short circuit
Air conditioner switch Stays on continuously
Airinduction system | Throttle body Suction: of air
Idle speed too low | Electronic control Air flow meter Incorrect resistance or
system voltage or there is an

open or short circuit




102 EFI :péqjé
SYMPTOM LIKELY CAUSE
SYSTEM COMPONENT PART | TYPE OF TROUBLE
Air hoses Leakage (air intake
Hunting during Air induction system | Throttle body chamber)
idling Air valve Stays open continuously
hort circuit
Solenoid resister Opens or short circuit,
or poor contact
Fuel system Injectors Won't inject, or leakage
Fuel pump )
Faulty operation
Pressure regulator
Idling unstable Airinduction system | Throttle body Suction of air
Air valve Faulty operation
Faulty operation, or poor
. Air flow meter
Electronic control contact
system Faulty operation, or poor
O, sensor
contact
POOR DRIVABILITY
SYMPTOM LIKELY CAUSE
SYSTEM COMPONENT PART | TYPE OF TROUBLE
Injectors Drop in injection volume
Fuel system Fuel pump Drop in flow volume
Pressure regulator Fuel pressure won't rise
Hesitates during Fuel filter, fuel line Clogged
acceleration Air flow meter

Electronic control

system

Intake air temp. Sensor

Water temperature

sensor

Throttle position sensor

Incorrect resistance or
voltage or there is an

open or short circuit
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SYMPTOM

LIKELY CAUSE

SYSTEM COMPONENT PART | TYPE OF TROUBLE
' Leakage, or drop in
Fuel system Injectors L
injection volume
o Leakage, or injects
Cold start injector .
Backfires, Cold start system continuously
after fires Start injector time switch | Stays on continuously
Electronic control Water temperature Incorrect resistance or
system sensor voltage are unacceptable !
Other Dashpot Faulty operation |
. Won'tinject, or drop i
Injectors S
injection volume
Fuel system Fuel pump
Pressure regulator Fuel pressure won't rise
Insufficient power Fuel filter. tuel line
Air flow meter Incorrect resistance or
Electronic control Water temperature voltage or there is an
system sensor open or short circuit
Throttle position sensor | PSW signal not output
Fuel system Injectors Inject continuously
Cold start injector Injects continuousl
Cold start system — ! - - ! A
Start injector time switch | Won't go off
Black exhaust Incorrect resistance or
smoke Air flow meter voltage, or there is an
Electronic control open or short circuit
system Water temperature Resistance and voltage
sensor are incorrect
Injectors .
) ) Faulty operation
Hunting during Fuel system Fuel pressure regulator
running Fuel filter, fuel line Clogging

Electronic control

system

Throttle position

sensor

IDL contacts won't go
off
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EFI saéqlé

DIAGNOSTIC CODE (2S-E, 22R-E AND 3Y-E ENGINES ONLY)

2S-E, TCCS 0$800po3ca0> 22R-E §& 3Y-E 328q€qpia? »[Fodesosy [Gopdepd
em03e65gul Diagnostic Code qpiaas05 wpSoopl Code g¢ eudgesa0pSal oeeo:dli
Diagnostic Code cu50p[g€u 0o5[g€: 326a0:80803 Inspection Section op€eudgdlepS

Code| '""Check Engine" . .
NO. |Light Blink Pattern System Diagnosis Trouble Area
This appears when none
1 Oﬂ'\cl) F(F)ﬂ'\é) . S{\‘Qigﬁ% e EF{N Normal of the other codes -
(2 thru 7) are registered
Airflow ® Vccircuitopenor |@ Airflowmeter
2 M meter Vc-Vsshort circuited | Circuit(Ve, Vs)
signal (Vc¢) ® OpencircuitinV, |® Airflow meter
®ECU
Airflow ® Vscircuitopenor |@ Air flow meter
3 UU A |meter Vs- E, short circuited Circuit (V 2 Voo V)
signal (Vs) ® Open circuit in VB @ Air flow meter
O ECU
Water temp. @ Water temp. sensor
4 10 1 sens or Open in water temp. Circuitry
AL U signal sensor signal circuity ® Water temp. sensor
(THW) ® ECU
Oxygen Open or short circuit ©® Oxygen sensor,
5| UL UL sensor in oxygen sensor Circuitry
LIRS i signal signal circuitry @ Oxygen sensor
e ECU
@ Ignition system circuit
® Distributor
6 | WL UL |1gnition No ignition signal @ Ignition coil
signal @ Igniter
O ECU
Throttle ® Throttle position
o _ position IDL-PSW sensor circuit
7 | WU Uiy sensor short circuited @ Throttle position
signal sensor
® ECU

In engines with an oxygen sensor only.
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TROUBLESHOOTING PRECAUTIONS

. ECUo} moncdicdopudaés ofgd=f5m: 3. olo3paamlgbecolsdaodear [Gooosren

ca0 e3Pl cooapgd obesos SluxeocSogudaap: capless: (oas

g€ ECU 20p8 gbiea0n80 96sqpS 03(38[5¢s) ¢[0308[g8q Slommaocs

@émscw')lm$o§:@=ewoogé:@5wéu 3203050pi{5[3g> 90058c098 0qB0Sdl
2. Volt / ohmmeter (o§) EFI checker 03

ogbe8ugeSsqp: 08csoigpops 39950 Connectors (322003¢p2)03  08ea0:ep

opé ¢32205013208&:08 co0:l
ECU (a) CloorgoSyps copiesfala conds

G§-@8zo§°@<§icoq$ :Do%@lcﬂu
EDDDD [DDDDDDD . . .
Voltmeter L i DD:[PD, QDDDDDCIF (b) Connector QLP"O% 3;9?°39C608$°§

>%7/ M Lock (58 /o[gdocso:dln
O

@)

(¢) Connector a?cgé&@écmas;iﬁ
Si gnal@hpse@')&cﬁﬁeéﬁcoq%@@eeozom
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INSPECTION

PRECAUTIONS
[.  FUEL SYSTEM

c00n€0r98305c88:006a0p0deh 0odone§ g 832043Ee008e79803 0udesontqpopd
3638 §odaps hose gpio} 08508B00p5381038:§ odmsocdupiogd 038600dqs [
0q805qups(g&oopSi

PRECAUTION WHEN REMOVING & REPLACIING PRESSURE HOSE CLIPS

B805c88aqpecgd oleoon 8oSancodapicd [3o5[ges ondfges :39m:o§.-sC\SC\?c)SE)(Szcﬁ°
[Geobepogé  0gdadqupd 8oSdoocpéclgrEsadogfgts meodeapdéil et B8uddy
[388€a005n .

B

Removal "

mméo%@o%qoogé 0OUIEN VC0WR:
maged 08c8882064) [goddh (9 A o€[mpsd) O
00007 30308 mmésamdcﬁooo&‘ﬁg
meodBBeq coogpgd (7‘§<738q§o?3339_5,u
(§ Bogé [3e3d) v

~ IMPORTANT ! 2

D qowoc‘éo%upstﬁ cqpadi 30a80008 2 — 7 mm (0.08 — 0.28 in.)

358 waBcoq§ wagioqaddli
Q)  modcimcdEmjspa} gromeH3008

2038:q8q$ oqlcq) 3021035030903l
(3)  oncodaBeortsg[ats doom$oei(aes

o3 elgdeoqs ogdaddl
(4)  BSgpsodooBicoon hose (a8303)03 0—3mm (0-0.12in) Clip

[68copSeaadelgqdl
(5) Hose §& mco8a8al s0adaguSondeodd 3265000:3209:3200703 cuS[gaonidloopSi

< _/

Hose
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PRECAUTIONS FOR DISCONNECTING & RECONNECTING HIGH PRESSURE HOSES /PIPES

Disconnecting

3anifaCecnntonadadiiel Jobsasond

3203056203 [5056007328] gpigdGaD oo
0788 opiogadcorepSlgdoopd of e[0aé
63220581 2203000l

(D

@)

3)

4)
()

[s05epS[gdeoos  Godzasontel 632005
o3¢ s84ué: (Container) 0o69002§Sh
33a01[g€a8ap: 0§:0908[ase mD0RWS
9$ 8058005 (Union) of 320050(6¢
$3336002:0

3900532030508 [6p5sp0&:9> cogpoln
3900535030503 [8o5a80dli
[s050072e000 Godarsncdaacdladypiod
o383, [9¢ 8 codscl

Plug

o~ D)

Plug

Reconnecting

Flare (003) ¢6$¢80050305007:6007

8302g¢ caon€eraBdodas00d (Union) gpo?
0059305qpa¢  682205013203E:ucad Al

(h
)

3)

4)

(5)

Use

new gaskets

3[Goo6s gasket 3200803 203:[aol
Flare nut §¢ Union elio§soq€oodeopd
o3¢ 320381 egpaBepredeoq 20éqé:
qupsi

Union §¢ Flare nut o8, 20§ g&:a000
38qE8Emsp5:c0S a?o/Sc\ch:dln |
Flare union seat ¢ Flare nut 03 03
Alignment co1&:g2q4 g[Sl
6203PGa3EMNYFeqdq$e0gpaopd
3080005(6¢  Bigncopdgonmbdl
oo&{6epog Flare union 03cooqpgn
»ewdig Flare nut 6300050050078
c207 o&mb&mas (Torque) [a¢onés
[»6A (310 kg-cm)

7

Tightening torque
310 kg-cm
SST 09631-22020
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PRECAUTION WHEN INSTALLING INJECTORS

(D
@)

3)

“4)

S
ICorrect iiﬂlm

Grommet

O-ring cumEgp:ad [g8uadqol
O-ring 08 Injector o8 0oSs0&epopdé
Qo38:a880500dqs 002098053
né08y o[gebd e9pad messé
cloSa8[gé O-ring of 230508630l
28qE8¢ 8uond8 0§oda8 of[sé
2005086¢5¢:  ads00(parSqdh

Injector §& delivery 03\ a0050308
026608000p5326{32¢3203E:0000§80005s
8qupdi conéesfals o[gdqdl

o O-Ting

A
@ = ﬁm ,
Delivery pip‘e i.'?,;ﬂ@
@ AN
- jﬁgﬂlﬂ'ﬁv )

Injector

EFI m&q)é

PRECAUTIONS WHEN DISCONNECTIONG &
CONNECTING ELECTRICAL CONNECTORS

(D

)

oq6odsasondanogudep: (Electrical
Connectors) 03[go5g&:0[08 90500§
alono? [sodaoniqups (a8) Ignition
switch 03 OFF [g096002:66p8
Connector 03 &3[g05[a8: ©[gar68
Lock [gcobcosg€s08  Release (clg
cogpeE: [Geodqepdn Connector ¢
c20gpga3q oSl donfpde
RQleodgEsofoqn [G§copSaondogudep
op¢ Lock [sdogrenoon Click (mcob)
25[032200p5 B g Srcopdaln

Release
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2. AR INDUCTION SYSTEM

6q.038qE:c08ie03[gBo0pSsacdtiod EFlmaéagel coonteonrsdeoragliy apaopSuwm
e[3r8:e3¢00p8 08eeprdanreons srovwdmedl §goopdoopdi dde on&ecoanps ofeqpadaepd
cocoie[38igemodd sfgnieonn cobielptiesepy 0eqpoigli§dclon Air-fuel mixture
20p800esea03 6[(p&:edEEHs8edlg mEnesrtgniyo} [p3éi00é:e00005N o8 sacfrntse(oing
seondora8eoigbinosdal moFo0deqpaicocand 0gpS:380333E:gpm03  gm$eand
808e8qé odesoiqupdi
637050138053 Eqpie  ccogdupes
B&:08q$ qr38iasé comnigarsgd b0y
o308 odesoqepdi
(1)  Positive Crankcase Ventilation (PCV) 0$d
08 8qE8880503805maad0d 3aEqEse
0pSeoon medlodosada  Rocker arm
cover ¢ PCV hose gpa
2)  Airflow meter §& :Eq€[37§ coocod:
cfo3pesdeoonintake air hose $& pipe qps
(3)  :Eqougpbindedel gasket qp:

3. ELECTRONIC CONTROL SYSTEM

samodesdd me[o3nigpieloiné sBoondooeepsd B88:9 50056 0dcsoigtiopt

ECU 82203 o8cs0igisé eonangoopl

(1) &8 [oodEess Sensorgpsch Signal circuit §& Soongasondzagudepc’ edesoiq$
[Gep5&&o0p8u

Q) o8ca0if§a3 oBeomEicoonpdi

(3)  ®spSicudeond Connector 03000 3200053053054 [§0598 B=ebo0fsE 3209509bepopé
HemnogdfedElsy mEcorconnpb

PRECAUTIONS

EFI [g8qpSqpsal  228manc(o3néidggd aq8e8dlamsondoguSy osdotigdoop
Bené oySoddlursoniogudyapisé 0052005 06088ea078g0dqpogé  maanio003000:
6907Eg05qepdi
(1)  ocoqfogomsé 338803 03of cood BoooSoocepsbogadigpiod eqp (shock) ofgdeoqd

008c0ndl eq[abdlen cBugnSiapiaopS  cguSapgra38:gEoopd
@)  oncboo§eodupis§eonioguduad clgaEig$ondfae: ofgSeoqd mogtaqlaqepdn 38s¢me

c[g8:{g8006809€ coq$ogomst 1.C of, Q058:&E2008
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(3)  SlooosasonSeroguSep: 98 ewxyds terminal (GoS)gpiod [godopfE: ofgawd8 Ignition
Switch 03 OFF [gogboon:q§ (08 eupoB) anScodcodod [godcon:q$ oqlgqepdi

~ IMPORTANT ~

Self-diagnostic function cl§eo07338q€ 03¢
diagnostic check [0ca8q§[gbogié 88 o[6anb8
nchoodicodepial ofgob8eeq$ cooBaorqepdi oS,
noSdcodqpiod BigofgoSoon8dles  diagnostic
function ¢l memory o¢ goBaoneon [68qeSfgbedly
9052590 Gopodorbogas wpS[gBaopSi
_ )
(4)  Circuit tester probes [§¢ 303:[go&s00508c00:p0p8 ¢2038:0080§ 3a00:0q[0qepSi

30p:0003(GqepSe> 3EqEcopbuoiesodzad§ogd 1G terminal & =[5r:e207 terminal

089958 2005308¢ u[g8eoq§ oqoomqupSi 3MUSY w039uSddm 200V 9

500V 303§600> §.322:00p8 ECU 98 godqi€soondeqpa’eol: ECU qJo>8:09288E 2005
(5)  Circuit tester [s¢ Connector qp:oSod

650:03&:007qp0R¢ tester probes qp:o’ Tester !7 T
probes 0ogoo [DDDDDDDI
dloom 90(73039603&5. ndeapdogés LDD@ yoonong)

03¢:000qepSi Connector & 6920059 [ v ] W
0p8p¢:038:00o[g¢: olgadi GEs00p8 Q ]

terminal leads g0} Goocp$ clgnéeo O o —
[a¢s @Gmé BiE @5@0@) Contact

(Beogg) o} pdgEieo0pdi

(6)  Connector gp:0} 03Eog08eqpope me0053303u508 S3[godgE[dS Lock [GopSaozgad
release (e[gec2f8¢s) [opS[Gie Connector 03 M3E§agsodqupdi duvoapiy 2[35EE:
ogqdin [g§copSsonSoguleoqpagEaopds Lock (8888 ogadediean Click o035
008 op§sogéiqupdi

Lock

Release

Lock spring
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(8)

Water proof connector (¢qodeo0m 328003)qpio? 0desoiepogé 682005810303 0qloqerd

(@)  cqodemnEfpaaboonteons Water proofing rubber of 0g@ode) vodqpzcl

(b)  Tester probes qp:a3 Connector eidloxnanoSe c0pdogéiodtion odesorqupSi

(c)  Terninal gpicdlad, vcdsbea0n [g€uc88ndgmn coodeepady olgdedlcoq$
og[al

(d)  ocooiBoopizedl [0§opSondeoled rubber (podd)qpiof caogpgd epo0nm)

[sdcoqs oqlgdh

Water-proofing rubber

ECU ma00830908¢pi08 oB&:0008650:9§ $802703 2008egoopdaesl ECU 0398,
[GEwm0pd 98¢m§af§ BoodScoeepsd cgieducieodiogé 8:olicoon oy6é:
36800797 208864 08es0icdliomg [Geadepogl §9gor§olispSicand §S8oma}
33:gdlm Bogeann B&:0mgd vermad q§epSevyoddl BIWBe[mE geaod
§8omcl Connection gpic[o3né 8 3amyeosgledB: 328 Eeaonlgadgo [36:006:
001008 B elmEm0p8:080 00§03 Riunieond (sagp5iegs 10KQ/V §eand) 8802003
»adod) oBE:omodesoiqepl
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IDLE SPEED AND IDLE MIXTURE

(o3e82)copSucdg§est (saes:) mmeqponesn

EFl méqc

8386000 0gpSsgp:

(ceooégdsgﬁ I 1 sacgicopSoodasist csimcepm6§003 03

W6e§0908  capaoa88qd

Idle adjusting screw wrench
copSocdssiodéonconn Som
1R$Gesr0588Clo€e 3000 Somm
Stop watch (030000 $7§)

Vernier calipers

weaﬁ@sf;éq]é n 1 1G-FE
L

obeenrifese)

l.

(a)
(b)
(©
(d)
(e)
®

)
()

coil ) negative terminal o3 006908l Check
connector &l G (-) terminal goopSs copSooSe

INITIAL CONDITIONS uo%cao:&ﬁ qué :nc[::]:nc§
Air cleaner (cco0d) 036s0&Bs{sdqepSn
99$ 2EqcopSucdy sqd§opt

copSocSeoqepdi

Air induction system cidoSqpisanzads
cpqoom) 00650 BsgdqepS
3Go3ummmasadial a0pbypial 808
c023qeSi

EFI 036ct dloonsooboguSesaniod:
BgoeoosageSefaved

Ignition timing (8:0$8) 006s08p0émé

Tachometer

G]QE\S_’H

8oodas " N" ¢ o2l
CO Meter 20p500% sgcx?ﬁo?ﬁqeéu

TACHOMETER 3 oGao€ gé:

Tachometer ci test Probe o ignition

Signal 0% qua8€o0p5n ($0p€[MR34)
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— IMPORTANT \

®  Tachometerdl terminal o8 Ground ( - ) §€s00dogudgEielgedn Ground $Ca0050g05fp¢E:
5o1s¢ Ignition coil 03 qS8icocloopS
® 3 co0> Tachometer gpscg€ Ignition system §& 0B05§Ba00503058E6000 335003

. 30905q)s odl§alu B3l 223:0[08 005030588$ @m&@&oo&ooo:qwéu )

3 IDLESPEED cdedesoidl

Idle speed = 800 rpm
Idle speed 00p52005¢05000:0005 303E100p050y ¢ 63220510p6cEs08320805 8l

~ IMPORTANT N

Idle mixture o8 §§pS2008 225103808 CO meter o3 sagoobeanodilgqepd 2§ e20%
08z cedeorbuonp qpieopt Air flow meter coméesdlon Idle mixture adjusting screw
[6& (CO Meter wd10) §§38E0p5 Air flow meter o3 2 02:08:03000560073281(08) Idle
mixture adjusting screw o3 §3epopé CO meter 0§u[36c8326003600033103§ CO Meter

K@éjc%‘i Bemesy f§adspSi060d egdsn (009) o3¢ co’[gooasoopdi )

(A) CO Meter %6207 §é:

| IDLESPEED 3§53l

(a)  Throttle body ¢ epo> 3a90B 00depsdl
(b)  Idle speed adjusting screw [s& 32&qiCel ?\(\)\\0
3265:00p5005§$:0% S$aSh )\

Idle speed : 800 rpm

2. segcopduciop (o7 9§8esd H5)
(ﬂOEﬁU%D%G&JZOj%&OJO il Tachometer
2,500
()  0g88e§705a8880mal 3203¢:320020% i
0800508 cs0:0l
(b)  omgsdesn03a88 dofgoomol ©d rpm
oot o[g8 328qi€ad 2500 rpm 9§ 03¢ 120 seconds

120 ocpd 08, =88C copSoodeodl




114 | EFl méqé

©  2§§EG: 99:8589§c0oEg CO dlody veranod 0opSRSeScod

(d)  CO8oxci Testprobe o} :BGeer3os medlofomnozéeal, 40Cm (1.3 ft) o8, oy
oBg€sd 8oomogé CO dofy veramaBuoSuyd
Idle CO concentration : 0.8 £ 0.5%

E(Srcﬂoégomdb;]n on?dSooosweésacf)& eﬁé Releapictofon) g&é Idle mixture adjusting
screw 03copSq) Idle mixture o3 §§a8d

Note
Idle mixture adjusting screw o8 cppd¢) Idle

mixture 03 §j$[8:03E: =:8qEopSoodgéit
[G§copSodesniqupdn copSucdséwesmEdm
3508(0)&( ) 208E:0066¢) [08copSFES M

(e)  Idle mixture adjusting screw sacdlobosé
Idle speed adjusting (screw) sacoloSogp:ch

P02 38 gPiof(g§eopSondaoddn

B.  ALTERNATIVE METHOD m[gosseds
~ IMPORTANT ~

®  )5e8:0bi0d 00g§8e57059888000008deg05 Idle mixture adjusting screw o3
J§e8$ §aa6e00093] (a8 00p0B) Air flow meter o8 saeniadiadaguSeons :3lo80p8
20782035[goo S

®  058Seudgoonieand $dlo5aopS Idle mixture screw el depth (325605) o3 coSpg§00Si
(Idle Mixture Adjusting Screw 320§:03€ §co0n Important o8 [0§ecocod))
culgoonieann mpp$ipdlodanpd 10 mm eapegéB: codedlEroopiqeonn savw

8cdsgod 0B§r0am§i08  aBuSendgoopS

. J
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p0w?
c03[geoni6007§0105 2505 (depth)
|
® 83 —»p(10+8.3) 18.3mm(0.720 in) /———\m)
e 15 —»(10+1.5) 11.5mm(0.453in) :@;ﬂfﬁ \
e 30 —»(10+3) 13.0mm(0.5!1in) i ﬂ % |

| IDLE SPEED 3§§e3cln

L

(a)  Throttle body 0a&§eo0n Qo393 03
©05g3dh

(b)  Idle speed adjusting screw o3cyp8g)
3eg:00p50038$:03 800 rpm q§eant
4850

(Idle speed : 800 rpm)

2. IDLE MIXTURE o3 §§gSclu

(@)  Air flow meter ¢ qpo22398 0} 00Sqnsdl
(b)  Vernier caliper o8 220%{oq) Idle mixture adjusting screw &f 32505 (depth) B om0l
(c)  ldle mixture adjusting screw o3 cgpSg=a50> (depth) o3 g§pdcl

(d)  Idle speed screw & Idle mixture screw o3 6l pommadgpicd [G§copdordeoddl
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FUEL PUMP OPERATION caoo €00 380§, cobeaon Eqja>

c20o8godq$ ! 1 6e020507a808 008607880508 0§ edes0ipgepdRe:
Bzbeon0gpSigps | 1 diagnostic check wire
20gb[gmeéqt ! 1 1G-FE

Check valve

Relief valve
Bearing

Outlet Inlet

Brush

Armaturex :

Magnet __
Casing

Bearing —

impeller
Impeller

Fitter Rubber cushion

EF{ main relay

Fuse /0/\
o~

—oNO
EFI 20A ] +B
ot
Ignition switch Fuse D@— Fuel pum
AM2 1621 1GN 7.5A Fp) LT RO
] "o = Check connector #
Fusible STI
link M AT C|rcu.|t
opening
+Bjrelay

Fue! pumn

Fusible 100A Neutral switch
link : ‘\ start

switch
MAIN 3}

TA|E1
30w $ S
Air flow

Battery meter
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C e C < ¢c o ¢ ']
| ~lavplelrp] &30§°C\EUGCO’J CJQLO’E 0000 i

(a) Ignition switch 0‘} ON Position 038 é;ﬁm“m“% : Diagn0§tic check wire
OO’)S(S]II , :*‘881 a rgi‘ig -
Check
(NOTE - G’DSOJ(SOS%QC\?éq (do not start) ) connect
-
(b) diagnostic check wire @5 diagnostic N
/\L

check connector§ +B s¢ FP terminal A
gpiae0050g0SCl il

(c)  pressure regulator o€ 0o650€002:6207
fuel return hose 03co0d[gE03€q) ccont
0938 8:o08i0c(oné Jobel 0p§slga?
05:0068820p81 07§8lp§idlon fuel pump
3ao50pbe[es 3008000084 8EB:
B[g8c0pS Beeolico0n 39503c0p8:
$216007E&E20pSH

(d)  diagnostic check wire BBo§{goddh

(e)  Ignition switch o3 OFF o8 [gopboln
Fuel pressure od0lo> Fuel pump connec-
tor o8 coreo0n 2cB0§ddle} ofion
o8cs0:0h

1. 12 volt §og€ - fuel pump §¢ ground
circuit o8 08cs0s0l
Fuel pump ci§oo§eo0n 99g¢> 0.5 Q
© 3.0Q 30385320

2.  Ovolt§ogé - Circuit opening relay §&
fuel pump control circuit o3 o8esoqupd

~— Reference W

Pulsation damper ¢f 32000S00303¢
§eo0n Screw cop8zedlad sspbicadgionnd

codlon econdors88ma: [38on0daoofgech

o am@éoaén

Diaphragm

Fuel
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FUEL PRESSURE (soxo 8o 835m0:)

[Gaooégcﬁq§ ! I ec€era8832:038:0m09  p&ciodod epanqd )
a§3a6e0000g05:p: 1 1 @  EFIFuel pressure gauge
®  Diagnostic check wire
®  Torque wrench 300-1200 Kg-cm
(22-87 fi-1b, 28-118 N-M)
® shoprag( :0050)
®  Container (s85082)
®  four new gasket (for cold start Injectior union)
CQ({J(SE)S’;&OJS n n 1 G-FE ‘j
\_

CHECK FUEL PRESSURE (ccuo Son 3883'3'33093 o%caozo"l)

(@ 9005008337005 12 3005 empPesqupd odesoidl

(b)  »oSo§y g0 (negative cable) o3 [5o53

(¢)  Cold start injector ¢ Slo> Connector o3[go5dln

(d)  Cold start injector §o5eh cz005038
20§e075600 Bt (33) 300500089

Scor:l

Warning !
clo5a820p8 og§g> S:ecoréagudy

q6c§:géal voSosmiEyé cw:8S
co0205[g€s  Ssgat(gbedl[gés S:mad:fy
[€:0}, olgbedleoqs onéimbgo oosfgd
co2:qoepSu
(e)  Cold start injector pipe o3[go5dl
® delivery pipe 9a8qp:08 cwr059dl
~ IMPORTANT | <
Dissconnecting

83001g¢  ce0rEr8305gnia’ [goSepazé canteradepigy 0§t0g050070p8[e8q
6320501 9bc$0fm03E: cdnSsrca0n€gasqupdi
(1)  §od3s005330905eh 6327050p€ Container 08 $oon:dl
(2) 2003%:¢C:300} Union eologé 0oSq SloSaBapio§iago3en’ om0g0Sdli
(3) Connection (325005)03 [gp5s008:> cogpdl
(4)  Connection o [¢o5cli
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(5) [go3B:e0> Connection saedloBypiol qpaodsaad [3€ o8 con:dl

Re-Assembly

New > E
gaskets mip

(1) high pressure 05c3&:§ Union bolt & flare nut gpza [g§copSonbeoleaondogudepozé
¢322050l0pSc§:059pi08  c8nSsadl

Union bolt type 0pé

1. Gasket 3200808 03:odh

2. ocoudsg> Union bolt o3coo8[gé copS(maSdl

3. aBe$205 200590300716000  torque 32088:008:{m3SdlN
Torque:300 kg-cm (22 ft-1b, 29 N-m)

Flare nut type 03¢

1. Unions¢ flare nut opé egpad 2593
»podamc[migpiodeoqs o0& g&:d
2. oegpaBao§n§, sagpdicuSes, flare ol
09050883 cood[sEBegd 0n&{3ESNN
3. 086$205 200390S00nea0d Torquelsé
2005000300&5[m3Gln
Torque:310 Kg-cm (22 ft-Ib, 30 N-m)

2—7 mm (0.08 — 0.28 in.)

(2) ecoé0ra8305(qpora)apal cooned Pie - Hose
Ba38cBep:al, Clip (moob)apigé oo N S
0050305 80&qpogé mensdld s ﬂ_\_’J
5B3&38codl i

0-3mm(0-0.12in)
(@)  EFIpressure gauge o} delivery pipe opé
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gasket 32008563[s€ Union bolt 033503
g s005a3u806s0Ecln
Torque : 180 Kg-cm (13 ft-1b, 18 N-m)

h)  §goqod §eoon Slode8 momsyp:n?
30050[g¢ 9pa50dl

@  o0508el negative cable (32§050)03
[g§copSs0050g05cl

()  diagnostic check wire o 320og) Check
connector § + B & FP terminal gpzo}
200523053l

(k)  Ignition switcho8 ON o30S0k

() fuel pressur 0303&:00o8h
Fuel pressure : 2-7 - 3.1 Kg / cm?
(38 - 44 psi, 265 - 304 KPa)

(m) diagnostic check wire o3 [g§[go5dl

n) 3Eqfald:q Idle speed op¢ copSuod
codli

(o)  Pressure regulatorgq vacuum sensing hose
AGB§ Geboroch 520 G

@®) =EqlmesicopSesod fuel pressure of
0320000
Fuel pressre : 2.7 - 3.1 kg/cm?
(38 - 44 psi, 265 - 304 kpa)

Pressure regulator ¢ vacuum sensing hose rr‘?
[§05c80820p5%24] fuel pressure 2008 3200030]
2008¢0B00a0pSc0nB[gEornavlm s8[g§Ged
(fuel return hose) 08 cood(e8 qBpo8[3pSq B[ 830330pE:e carferadcl R$IN$00S
(expansion) ©p5a8800p503 82745 ©8:006qepSH

° op&:n&gate0mEs00p8 : B[g83503¢ 8058 esfgslgdoopdu
(strong expansion)

° RS 35p5:0005 : Pressure regulator qo38:§| 03&:e50020
(weak expansion)

Pressure regulator ¢ vacuum sensing hose o3 [go5c80500p8324] fuel pressure 20p8
3000530l0005¢05 00100050005 cagpgpdiesclor B[g§eod (fuel return hose) 03 sadie0Esge
5808 808cp&fgecon B8enelgatiadyn} o8ce0:qupdi
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@

(¥)

caopesdlon @6%80003 sc[0)8:en Pressure

regulator §jog&iesq [doopSn

83071fg§conag)€ (Pressure rises) s pressure regulator qo58:§| 0€se50005

8as0005c i mycdadgdesag) : fuel pump qo538:§) 03888y Bu3BEeS

(Pressure fluctuates) 632005 (o8) Circuit g 0g€e50005

Vacuum sensing hose o’} pressure

regulator 93 [G§co5Cl

58q¢ mesicopSoododopé B8z7:}

03&20000n

Fuel pressure : 2.3-2.6 kg/cm’
(33-37psi, 226-265 kpa)

Fuel pressure 20p8 2005¢0520p8 0005

) 38qéad qiadasoln Segr050005m$
S88ma0pS 1.5 kg/em® (21 psi,
147kpa) g€ §/0§03 =8qi€qbon§ agropdy 985808 [1300005208 corgmpSdli
080/8q6m§, 8o80pSsl 882:0005 qi[gégamyodiagasdlon [36§Ecam
me[mdig Badeo? 088108826000 Fuel pump residual pressure check valve, pressure
regulator valve, Injectors o cf Seal qpaqo58:)03¢:q) [g6oopdn
) fuel pressure o3 08cz0iG:c000353) oodeodesecod (Negative cable) o3{goddl Besr05
EFI fuel pressure gauge 03 o8gpio§icgody ofeoq$ coogpgd 0q803q [o$[goddl
(w  gasketaoodsé Union bolt o o 303:0d Cold start injector hose o} delivery 3,
[g8copSonbaoédl
(v)  Cold Start injector & Wiring Connector Ag§copSandsold
@) 980885908 odeso:dh
~— Reference ~N
o cootonadod (fuel filter) i€ 8088 g[gbdln fuel pum copSoody 3250008 6656005
ondel :0p8:88:0 (13210588200 5Eqlopdoodsd{gEanag€aopd: cjecnndear
ccnbensd cusd goald 28qad qdo§apaeefati(a])géerea c0pSoodg$ieacs
[GEo08q oqfaé: [gBeocopdi
° 28qEqSoné B cdecor0deord condoy§e88amiuqfegt gea epady mEqfa}

S$a8dad corbiglBio0pdand] (of) o$qpigolgé cer€iglfioopdandlogd 28q€o?
[G§copS&:ep§ 0qd §eocopdn [38§Eeo0d me[mntizqiyn vapour lock (8eg §4)
c[03o8[s8B: 228qfadg csofmadFeacyt: 98303088:32098:§ 83320103 mjeoticocond

clo3r€[goopdu

_/
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INJECTOR OPERATION (Injector cobeaon &)

~
w6ea0€a0d " i Injector gpio}  codeoSumndedlogé 0665039505:05603
Fleelavltal !
Smea0m0gaSiap: © ®  Sound scope ($2m0)
®  Ohometer (circuit tester, multi tester)
20g6[gméaé " 11 GFE
- J

o ¢

. CHECK INJECTOR OPERATION (Injector cies08gabun3 obeso:dl)

Injector 00898¢a30&:6005 3203 (operation sound) 03 obceo:dly

(a)  3CqfeopSocdesod Vo &e50598E
o3¢ Sound scope oBsadscd) aEq)f
copbuodssist Bjronogrtedieons Gl
Operation noise 03 odczosdl

(b)  sound scope v§&Eclon wBEAREG
0630068 EcloopSu ’
0066028y Mmadefmimeals (28) ol
00p05e00  :ad[m03q[aéics [§6 Ao
Sloodgasoniercga Injector s ECU
codeos Injection signal ofedesosqupdi

~ IMPORTANT : ~ N LT
o mdade 500069580838 s NS
@ mjectorc'}@cvkasaq?oecguaagj pleleicrple s «
3[g26000 Injector gpsal cobeaony

?;oéeo:é @Srzﬁ :gcféeeooégc&ﬁéj% L

N g T e
00393, ledecleng oceoiyUepoyé
c209pg> oqloqend [a8aoad
®  da3000536000 Injector 3300Cw068 — .t
Jélmzcptecybecsn Injector sgcdung A~ '
T 1 1 2 ° ey - ‘
Injector solenoid cledgo3c3E:omodeso: | )
qepdn B3 e$905 Wire harness 03 obesos : T f
; - i PSR oY j
| .

qepSi /}
2. CHECK INJECTOR RESISTANCE (Injector C’%?éﬁ O’J

cCOo0 O ¢ "]
§O’E:UE COEW0 il)

Resistance 3 Approx 13.8Q



INJECTOR INJECTION VOLUME (s8u§z05820 cocopbown om)

o
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g?ﬁc;oooéadog I 1 980és038:00000050erm Y ©8620:03€:0270005 A
55:08803 ecpeonqy

Sxbeo00gpbiod§uodgp: 1®  Injection measuring tool set (SST)

) "F" Wire for EFI inspection (SST)

) Diagnostic check wire (SST)

o Four new gaskets (for fuel filter)

° Graduated cylinder and vinyl hose
30638[93980&8 I n1 G-FE

CHECK INJECTOR INJECTION
(Injector ) ago%ﬁo% o%sao:o’hl)

WARNING !

(a)
(b)

©

(d)
(€

Ac5e82008 3a0g88secrEagudd) 32090
0956207 0050 oré cw:c8S
canasfels Sigrgdeolgts 82607705
roogf56i03c8 cfoSooh BEeoten
023[gbconsqupds

Test probe ap:o$ 005m0§godepsé
s005a3080005324] Sagos (Spark) [gdedl
020500081 3 cfo3rEedianded Injector
BoncSoodgEanod§Eangieoigroon(gla
0090800738208 [gepScodtqupS
»noSoodel 32050} [g05cdoSdh
Fuel filter 30305¢ Fuel pipe o3 [go5
eeleatull

Fuel filter 320905000503, Union ¢ Hose
o3 gasket 22008[s¢ 2005230500850ECl
eobeondunde Filter o 22094gd
Fuel pressure regulator 03 [¢o5clu
38[3§80503 Pressure regulator o3, 026
08200503053l

Pressure

regulator

(removed .
from \//ehicle)

Fuel
filter”

\ {on vehicle)
Union bolt - Fuel pipe
SST —fy, S ﬁéi
(hoses) ~ Disconnect

S New gaskets
SST <
(union)
Fuel
filter
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®

(8

(b

@
0)

Bodg309059007600> hose o3 pres-
sure regulator o8, Union [g§s0050305
on620&dl

Injector measuring tool set pqpooddadst
Injector o3 Union [030:8¢) 0n6e08a00d
oSl B e§705 §€[Geoqé Clamp
(SST) [3€ 296§ oB88sq)boorzdhi
Injector 03g€g05 (graduated cylinder)
3203E30E8 02§l

Injector cio86as3Eia3 qpomndndenc’
d39s¢g0q BoSiagnd 8cSelaemn
oSl

0500§20¢0503 [g§copSaonSaguSdh
Ignition switch o3 ON o305l

NOTE nsaéqjc‘“:o% 009p58609$098033h

(k)

@

Diagnostic check wire o3 3203:[0q)
Check connector§ +B & FP terminal
o308 s00509u5d

nodcodsé Injectorad Sloos (SST)[gé
15 0§ 200503050l o§iag0beann o8
QoopS 00} 3203E53200732405
3207:0le00n 0§[gsgod(qiégad)sé oBe:
oAl Injector 0089803 ()[B6 ()36
9§ [009 508 &:000d

Volume : 39-49 CC (2.4-3.0 cu-in ) / 15 sec.

Injector 008956 0083[2: (9225239000008
¢ 6¢c (0.4 Cu-in) or less

Injection volume 20p52005¢05c0n:00p53203¢:
o§oqié Injector 03 a3cguSdli

EFI Gaéqjé

Pressure
regulator

SST
{union) &
SST
b (hose)

Fuel return
hose

Q5 ‘b»sw (clamp)

U——j SST (hose)

cCB—

=

SST (union)

Vinyl hose
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) CHECK FOR LEAKAGE (0385uc? oczotcin)

(a) w3ydl mododsé Injector of 2005
oguB002:6a00 SST (Slux)of(god: In-
jector cigoSa8apie 0386p0dodesoly

Fuel leakage : one drop or

(3880552) less per minute

=
J
]

(b)  2oSodel mgodead [godd
(c)  Injection measuringtool set (SST) & Service wire o303 [o§godl
d) oA :g0d00} [g$copSondaotdh

~ IMPORTANT ! N

Injector apeo§copSondeolepogé 2003gq$

1. O-ring :euné:ad [g§eodiclsdi

2. O-ring gp:03 Injector of oooeo&:pogé oS8igedcoq$ s209:0008002:0l

3. O-ring gpio3 008208y ©[gegd8 dloda8a} copadm[gd =5p8ica50905c86:q
08508 :EqE8E 8088 :§o5s83 03 =ajrelgadh :

4. Injector gpeo3 delivery 05§ o0o6s0&qpogé medlodsEonpdecdyd éﬁeoqwéu
coé:g[gé: ofqdh

O-ring

/
| [Correct]

O-ring

Injector

injector '
Grommet

Delivery pipe P Insulator

Grommpt
— Cylinder
head
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COLD START INJECTOR (On Vehicle Inspection)

¢502Egadg0d ! n Cold start injector o3esSeondumndediogé odesoidspSiodo’
cooeoag$i

o§mbeoor0gals 1 Ohmmeter (circuit tester, muiii-tester)
20q8fgeaéaé I 1 1G-FE

Ignition

switch

Cold start  Cold start injector
ST injector time switch
B STA| [8T3 sTi] |STA

/

Solenoid coil / L
Plunger U =
Point
ON VEHICLE INSPECTION 6636035 003 50p€ onbeotoon:f§g  obeeozfat:

COLD STAT INJECTOR &0 25003 00za0:0lli

JL L

(a) Cold start injector 6§ cluoosooSagude
(Connector) o3 [go5c3053d

(b) Ohm&ox08 32034uq) §8903 B&:0mdl
[Resistance : 2—4 Q] 03&:omq§eoon
98992 200500500280008 3203808y
Injector 03 330086030905l

(c) Cold start injector & Connector 030§
copSndaguSondsoédli
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Cold Start Injector Injection

(c;eooégo&ucrs ! n Cold Start Injector & a80§:900000503 oB&:000 )

odca0td $05:0503 copomnfgés

c§3266a070gp5:038uxgps 1 ®  Injection measuring tool set (SST)
"G" wire for EFI inspection (SST)
Diagnostic check wire (SST)
Container
Shop rag
Four new gasket (for Injector union)

w%@@%&oﬁ I n 1 G-FE
-

COLD START INJECTOR 03 odcs0z[3cs

’ . o C o <
l. Cold start Injector &0 Do$EEm) DOSSTLOIN

WARNING !

° SlobaBaopd mep$dicannogudd 3200608600 vodosimIEope es0:8ea00h(gEs
Segrfeboofgla Sicomnadmadoaiod o} wlgaobeoqs [9Eico8gr orgdoodteedi

® Test probe gpzod modondcodapisé s00SaguSaopdansl Ssgos (Spark)sdeolooodoogSi
Belnodiondol Injector domcdoodsorod8Eaogeosgroon(ads omoguSoorsgéa?,

C -
@Q?OOO%QQ&’S" Union boeit
SST {union)
(@ oodwde mgobedd [soScl ~ S
{b) SST (Two union)cfﬁ Injectorgf: Delivery SST (hose} __— =) " New gaskets

pipe o3 union bolt & gasket 3006053 =2
»a3fy§ »Se8dh :% S

(cy  Union 3, SST (hose) o3008s0E0Mk SST (wire)

(d)  Injectorod, SST (wire) o3 soa5a305dh

(e} Injector clesancopé Container dceosdh

&) »nBo§ecodal (B80Sl
(2) Ignition switch 03 ON o805l

NOTE « 1 EqEa3 osdlsé

(h)  Diagnostic check wire 0%sa030d) Check
connector § +B sé& FP terminal gpzo3
20050305l
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) 0n03c0§sé Cold start Injector o Slux
(SST) @5 aoogogosé oSo%sS{(}éor%
co3(gilzacdE: §/e§ obeso:dl

IMPORTANT !
gjedesorgo} mdfoi§loy ofo}
203810005 qupd
2 o%%@ga% odesozdln
(a)  »oocSdmefaesogé SST (Slo)od

[505c305q) Cold start Injector 9s8:385n

ﬂﬁ/@éﬁ"’? odcsozdh

03850s$: — One drop or less per minute

(b) 000600319 399({050%@%1@105&"

(c) Injection measuring tool set §§ service

wire o?m% @%@lo&ﬂu
(d)  »oSo§ :e¢oda3 [g§oaddh

AIR FLOW METER
c202Eg0de I v Air flow meter :7:08620:9505:0803 60p0079$
$=8eo0r0gpdimdon 1 ohmmeter (aircuit tester, multi tester)
20qS[gaaéaé i 1 1G-FE

Damping _
chamber Compensation plate
Return
spring . '

* 4 To air
Air thermo-4L 1} intake
sensor o) chamber
From air AirD

i y-pass

cleaner Measuring plate passage

Compensation plate

Air Air

cleaner intake

side chambe
side

Measuring plate

Air by-pass passage
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ON VEHICLE INSPECTION cwSc0n5 002 §op8 edazo:fges

AIR FLOW METER &h ?.9&“03 o%&o'n odszo:0l

(@)  Air flow meter & Jlood30003 Connector 03 (oS50l
(b)  35:80003 203:0q terminal (¢od) 0n89830p8:8 9dgqpia} 03E:00des0ich

FC E1 E2 vB VC VS THA

ieSpyetd)

T

Ohmmeter

Between Terminals Resistance () Temp. °C (°F)
E2-VS 20 - 400 -
E2-VC 100 - 300 -
E2-VB 200 - 400 -

10.000 - 20,000 -20 (-4)
4,000 - 7,000 0(32)
E2-THA 2,000 - 3,000 20 (68)
900 - 1,300 40 (104)
400 - 700 60 (140)
El -FC Infinity -

o@&oooqéﬂcoa') qéﬁoo§o§=qp:oaa§ ooorScforSooo:ooé 0erm303Eedeg Air flow

meter o} 32083

(c)  Airflowmeterci Connector 3[g§copSonda0&al
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AIR FLOW METER o3 oezos[gcs

AIR FLOW METER c? 93003 3&:omdli
(@ 368008 ®3:3g Air flow Soddai 38qo§3sgp:od Measuring plate
aniegaqpieocyed  03&:00dl

Between Terminals Resistance () Measuring Plate Opening
Infinity Fully closed
El - FC Yoo
Zero Not closed
20 - 400 Fully closed
E2-VS s
20 - 1,000 Fully closed to fully open position

NOTE: Vs §¢ E, :2(030:9800% 03€:0006pop¢ measuring plate 03 [spSipolagn gCeoogirhodlson
qupdt q8:8c8g8gn géeocyed ofEiomdlm 950900608:0008 ©p8a0pd epepopt
qoesg> c[gr8icdoganpSed a88e0p [GE§EQE Suoiaopbi

(b)  measuring plate [§o5:p08:97 g€ungoledesoidh 0od§ooepsé 080g08g030305gegqd
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THROTTLE BODY

ﬁcooa&gcﬁqjoﬁ I n Throttle positin sensor 322108680t $05:0503 )
copoq$
a8mSea0r0gpSi03§uodgp: i + ®  Angle gauge (csl€o3&s)
®  Thickness gauge (0000003¢8:)
® Ohm merter (95g03&s)
®  Soft brush (eqpe[gr&seonn 005¢EBs)
®  Carburetor Cleaner
k&)(ﬂfi@saéollé f n 1 G-FE )
Thrthle Power point Moving
e
position

sensor

PSW ]

IDL ?]

C c < T c C C
=2 al~lepplévi EGU OgC ODG&J:@CS
|. THROTTLE BODY o3 egcsosclu
(@)  Throttle linkage egpeggn egaqpiad/ed

o6cso:dh
(b)  Advance port g€ §qepd ccoumsuSad
o8csodh
°® 38qi€ad  &:coddl
) cooomsudfgbedigal coodfgé
808q 081008l
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2. Throttle position sensor o3 o8czo:d
(@) Sensor connector o3[g05c8050k
(b) Thickness gauge 03 Throttle stop
screw §§ Stop lever {03038
008 Sl
(c) Ohmmeter o} 033{gq) Terminal
0o89580089[032:98¢03 03E:009GM

Clearance between lever and stop screw Continuity between 5
IDL PSW -TL IDL - PSW
0.44 mm (0.0173 in.) Continuity | Nocontinuity | No continuity
0.66 mm (0.0260 in.) No continuity | No continuity | No continuity
Throttle valve fully opened position No continuity Continuity | No continuity

(d)  Sensor connector 08 [g§o550ESM

THROTTLE BODY 2§g &ea0icfopodl

I THROTTLE BODY o3 eéczozcli

(@) Softbrushs Carburetor cleaner
Ahmopldd qopbrocomfiess
coniead 38053:3Eqpi0d 0§,
q&sdhn

(b) o808 :adfoq codieet:
medloSepn  3(Re(orgpio}
20§ g€zl

IMPORTANT !
Throttle position sensor o3 esozefo
0§g8ig ofgqdln qoB8iogr:§Eanpdi

2 THROTTLE BODY VALVE c3eéczozcli

Throttle valve fully close [séc§§$0p¢
Stop screw §& throttle lever 3a[o3:09¢

Throttle
lever

PG C\?:oo%q&u
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3. THROTTLE POSITION SENSOR & obczoilu

dop&fgaontonpdancié: Angle
guage 0063(0096c ;

(a)

(b)

~ Reference

Throttle valve opening angle

(53) Sensor adjusting angle o}
vertical position¢ 51°sa003¢

9fa$ Angle gauge 0} 333

GegSal

133

Throttle valve opening angle

Sensor adjusting angle oopé Reference
Opening Angle (B) o3 Fully close angle (A)
cdl&: copdaeann qrodecongon§odiydoopd

A Fully closed angle

60

B Reference opening angle

45°

55°

C Gauge angle

39°

29°

Sensor adjusting angle

51°

61°

Ang!e‘gauge

mEes
//HA m
R vt
: e

©

Ohmmeter o} 32030q) Terminal
oo@qq&@so@o:éﬁ 20050305¢
(Continuity) o8 o8€0xdh

Throttle valve
opening angle

Continuity

IDL-TL

PSW-TL

IDL-PSW

51° from vertical

No
continuity

No
continuity

No
continuity

61°from vertical

No
continuity

continuity

No
continuity

Less than
7.5° from vertical

continuity

No
continuity

No
continuity

Ohmmeter

A
|

o

QOO

N -
I/

\\

PSW

TL L

iDL
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4. B=bClon THROTTLE POSITION SENSOR o3 §§2301n

(@) Sensorod o88:q60c0n:6000 Screw
§6905:03 eagpadaSd

(b)  Throttle stop screw §& Stop lever
{03208, 0.55 mm (0.0217 in) 3200
§eoo> Thickness gauge 05oopd
238zl

(c) Ohmmetercl Test probe $8903
IDL §¢ TL Terminal o3 a8con:dli

(d) Sensor 0§ $3§c0n30332038:
Ohmmeter ¢ gpo500>Eeggni00pd
33 [305spp8sgregd) Screw gp:od
@$méoo5:@5cﬂu Qhmmeter

TL

(e) IDLs$ TLasf3: Continuityo¥o§ | '°F

copSodesodl
Clearance between lever Continuity
and stop screw (IDL-TL)
0.44 mm (0.0173in.) Continuity
0.66 mm (0.0260 in.) No continuity
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AIR VALVE

v6es028q 0 w  bi-metal type air valve §& wax type air valve 0} 322:08c20q
$pdi0fo} capeonqy

o3z8eo0n0gpSiep: » Ohmmeter (circuit tester, multi-tester)

20qd[gaaéaié I 1 5 M -E (bi-metal type air valve, 1 G-FE (wax type air valve)

Gate valve

From intake air
connector pipe

S\
To air intake 3 S T
chamber /’:.:‘ =

= s
N

Bimetal element

Heat coil
AT LOW TEMPERATURE AFTER WARM-UP

e coYs 02 écoTogE o%sao:@f::
AIR VALVE c?mo.gﬁcxg&saoc Eieo%oﬁcaoznﬂn
® ccodadod vamun(gé dpodg =&qt
copdodig§io? o8&:00708650:Ch
° saéqjésaesgsécqcﬁsaﬁfa?ﬁ 60° C or 140°F
camndbeepoddesds (s2Eqlemicsds)
og¢€ air hose o3 6pc3addlm E&qE
coéoorS§$aqueo§a ogo:qeé@@oaéu

o 8qlyoonf :§opt Air hose o3 qd
298a305dlon onjeoaogatepd copSocdass
2005 50 rpm cooSedaogol

2 AR VALVE c?lg?ag{o% o%f::oa’:o%sao:d]u

(@ Airvalvey 835005350305 o
[go8c8a5cl

(b) Ohmmeter 3e205{gq) Airvalvec

Heat coil (32903i8)9840303¢:0mdl
Resistance (Fp -E1) 40 - 60 Q
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AIR VALVE n% oﬁsm:@&

AIR VALVE &N g€paac Ranese’ odesosdli

Valve & ¢8u0g3203&:30000¢7 0508

g8 20°C (68°F) o€ (2 - Smm)8§eeed
[g620p5u

NOTE

EFl o&qé

When coolant
temp. is approx
20°C (88°F)

ol

- 2—-5mm

Adjusting screw

2EqaonfBiesrnd mEqlmssicopSocds§igserla$esS: dle speed adjusting screw
@8 2659§9$ §5p39) oqolon Air Valve ¢ 30560:6207 32653200860 003602056207

c[oEfsdg odesoioh

2Eq€goonfBiesaod Airvalve ¢ [g§c0p88050g75Ei00 megicopSocdgsiabesagé
Air valve connector § FP Terminal & body o3 33(032: § 829103 :&qieacgscopbesod
2038: oBCiomodesoidh 12 Volts oo Air valve §§ood20056007 circuit of [6§copd

o0dcz0:0l

Wax type

Throttle body

——
| #

tc

\\

X E ; Idle speed adjusting screw
22772 ’

From
air cleanter

Auxiliary air vaive

Coolant

Throttle valve {)

= To manifold

cwicord woécoTcgE LT HA

AIR VALVE 3 obezoscln

Idle speed adjusting screw 03 c9o5q)
2&qocSgs (rpm) o3odaeso:cln

nEqtaeardeqeinngd§80° C (176°F)
c3705 eqpo3gdj§ozé Idle speed

adjusting screw o} c9pSf: s20p€:08
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3godeedlm w8qlcopSodbg§ioopd opodzogiqepli
° »&qlacon@s :g$0p¢ Idle speed adjusting screw 03 copdBmacpdiag, 3§oceodlm
m&qleopSuodg$ioops Idle speed 000538 oqpo&sogaiqep’ (33) &q€qbogasqupl

EFIECU

c20°Egodg ! 1 EFI ECU mntodcs0iy $pd:0803600000q%
832560070905 I 1 ®  Voltand ohmmeter (circuit tester, muiti - teter)
03408@395%5 n t 1G-FE

EFI ECU

Circuit opening relay

EFI main relay

Water temperature sensor
QO C [of
EFl - ECU rrgoocso:@c:

[} o _oc¢ C
. EFl ECU cﬁ\ce.m:rre eplelore obezodl

Caution :  Tester probe o3 Connector i SoormnoSgesd oBsogéiodls
oqepSn Wiring connector ¢ § 708 oBEiomedeso:dh

® glove box 63w03gn:dl

° Ignition switch 08 ON c303clu

° Terminal 008988 §227:03 05690:03E30208
50050905[@: ECU Connector 03¢ Testér ol negative probe o3 E, 98 00p05 E,
g€ meoocon§§ oy Positive probe o3 8803&:c8co0n terminal gpof,
eg.6[go:08&s00m032:qupd
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NOTE: EFI ECU
® Ignition switch 63 ON c8oSco07324]

c%G'D'):ODé 11V (Q?z) o§ooo5c;mlf)c\3$ Voltmeter 58&8{3“58888881 ,

co §7:§/e§odesodl <8/ le1
o 322:0$:6000  § 322:3203E:3200042083 L )
39005320908gp:  9005030505908(8:
03&:000q05
Voltage at EFI - ECU Wiring Connectors
Terminals Condition STD Voltage (V)
+B-El Ignition switch ON 10-13
TL-El -
IDL - E1 Ignition switch ON | Throttle valve fully closed 8-13
PSW - El Throttle valve fully open
VB-E2 - 8-12
VC-E2 Ignition switch ON - 4-9
Measuring plate fully closed 0.5-25
VS -E2 Measuring plate fully open 5-8
, Idling 25-6.5
THA -E2 | Ignition switch ON Intake air temperature 20°C (68°F) 2-6
THW -E2 | Ignition switch ON Coolant temperature 80°C (176°F) 0.5-2.5
STA-E1 Cranking 6-12
No- 10-E,, Ignition switch ON - 9-13
No.20-E,
IG-El Ignition switch ON - 1-2

EFI ECU Terminals

IDL JPSW] TL
No. No.
E1 THA 10 20 EO1 ] EO2




9650352 (E!U%&JL)

JL

) EFIECU chgdgon

IMPORTANT !

c. .9 0 0c¢ ,]
.T,-:UE:O? O’EC:UJ’JU 1l

139

e FEFIECUG terminal gp:0} 0083 Als&
® Tester probe P} Connector & dloxy | ”’ﬁ

005 o§sog€:o§8:oooqeéu

Ohmmeter

\
-

|
? j.
Wiring connector e Terminal @pzsgog&éﬁ 11 1 #QT
Qéﬁrﬁoﬁézmooécm:cﬂu -
e EFIECU 30053930503 [goBc8a5dh
® Terminal ©>898a) qégo‘éo&&:mmﬂu
Resistance of EFI1 - ECU Wiring Connectors
TERMINALS CONDITION RESISTAN CE ()
Throttle valve open oc
IDL-E2 Throttle valve fully closed 0
Throttle valve fully open 0
PSW-TL Throttle valve closed oc
VB -E2 - 200 - 400
VC-E2 - 100 - 300
Measuring plate fully closed 20 - 400
VS -E2
Measuring plate fully open 20 - 1,000
THA-E2 Intake air temperature 20°C (68°F) 2,000 - 3, 000
THW - E2 Coolant temperature 80°C (176°F) 200 - 400

FEFI ECU Terminals
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— REFERENCE - ~
¢

EFI-ECU ¢ §357:08 088:00008e00:qpogé EFI Checker (Special Service tool) [
085080081

= TOYOTA EF1  GHECKER

:'ammv vou!

"+ et stusor S

S 1 :

rungrine sensor B

. POWER

g swaun s - mIC

3 iannovsina -
10 LTI SN

il
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EFI MAIN RELAY

w6ea028q ! 1 EFI-Main Relay 08c20:9505:080% coocoa9$
ﬁ@ﬁcwoogéwp: i 1 Ohmmeter (circuit tester, multi-tester)
20g5[geaéaié 0 1 1G-FE
EF! main relay EFI ECU
4 I .8
EFI 20A J
Fusible link Ignition switch 1
usible lin F
AM2[—=57]1G2 Fuse
AM2 30A IGN 75 A
Fusible
link MAIN 3.0 (W)
A
Battery _I_
T e
T 1
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EFI MAIN RELAY n‘§ o%sao:@&:

| RELAY CONTINUITY o3 edesozli

(@)  Ohmmeter oeoapigq) Terminal I $¢ 3 33(032:§ Continuity (s0650303¢u8)oSedes0:dl

(b)  Terminal 2 §¢ 4 52(032:§ No Continuity (so0503u8ge§)a3copS:edeso:dl
3000500050308 6203808l Relay 0332208033k

ontinuity No continuity Continuity

2. Relay cuﬁc;aoc onrfao‘r’e ool

(a) 90050083 322:08 Terminal 1 §& 3 8 eqpodeodl

(b) ~ Ohmmeter o} 3203sfg¢) Terminal 2 $¢ 4 35{032:§ Continuity (s0055305¢8)08 0beco:dli
0050305¢eddlon Relay 08 22006033l

CIRCUIT OPENING RELAY

p6e507€¢ I v Circuit opening relay s»ot08c201g $5s0803e00000qé
o8x8ea00g089p: 1 1 Ohmmeter (circuit tester, multi-tester)
03@35@395(1]5 I n 1G-FE

To ignition switch (ST1) ZSOTE\’;I ECU

To EFI ECU {+B)
and EF! main relay STA

:

FC

Check
connector

E1

Fuel pump switch
{air flow meter)
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CIRCUIT OPENING RELAY o3 o8eso:(gt:

I RELAY CONTINUITY i} eéazozdl

(a)  Ohmmeter 08 203gq) terminal STA 5¢ E, »[3§ Continuity (s00503050§)}
O?(SzO’D’)(ﬂll

(b) Baé FCwfoy:§ Continuity (s005030508)0} 03&:00708620:Sl

(c) Bs FP[mm§ No Continuity (s0050305ge§)0} 03&:0m08es0:dl
2005905002:6307 m(ﬁagcﬁtﬁc}ésao?&eéﬁ&m Relay 03 32008030l

Continuity

No continuity \Cont' uity
inui

Sesozol

() 90500832703 Terminal STA s¢ E, ofgpepo%eodlﬁ
(b)  Ohmmetero$ :03cq B§é EP o3 ah
s005a3u5g§ogagé: (Continuity) o3
o8cso:dln
©  onodo§8smed Bgé FCo3, eqpod
codh Conumnuity
(d BséFP o%po&ogcﬁg%ogoa@& (Con- || i _]t_ ;
tinuity) o3 oes0:dli 2095608692 | |1 H— | | ‘
so0BcSo0msmacits eopcsegf Relay || T [ B2t
oS 32208050k
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COLD START INJECTOR TIME SWITCH

f
a6ca0ne ! i Cold start injector time switch 327: 06cs0305p5:0503
coocongdi )
a§326600709p5sps 1 Ohmmeter (circuit tester, multi-tester)
OQQ](SE}S’DCQ,OJCS I i 1G-FE
.
Z&iﬁﬂ‘f?ﬂ) ) § 4 To EFI ECU (STA)
STA ST STJ STA
—— 2 ‘
/T

Cold start injector

| -

Cold start injector
time switch

COLD START INJECTOR TIME SWITCH o o6ez0z[gcs
COLD START INJECTOR TIME SWITCH &3 gﬁﬁm%%:rﬁ o°'3€:mo 060z

Ohmmeter 03 3203:(0¢) Terminal 02898[03:§
Qéﬁm$o§s@p:(ﬁ> o8czo:0l

Resistance

STA-STJ  25-45 Q below 15°C (59°F)
65 - 85 (2 above 30° C (86°F)
STA-Ground 25-85 Q

o3&:omq§eonn 98997 005905nda03Es
oqogié  Switch o3 320633
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WATER TEMPERATURE SENSOR

w8e02€qg 1 u  Water temperature sensor 532t 08ca09 $5:0903
G0
a8x8eo00gRS:gp: s Ohmmeter (circuit tester, multi-tester)
wgﬁ@s&;éq]é N n 1G-FE
40,
20t
10}
8 3
Water temp. sensor c of
< a4t
@
g 2t
S
2 1t
« 0.8}t
0.6
04rF
Thermistor 0.2

20 0 20 40 60 80 100 120
(—4) (32} (68)(104)(140)(176)(212)(248)
Temperature °C (°F)

WATER TEMPERATURE SENSOR 3 oezosfgt:

WATER TEMPERATURE SENSOR cligdgon§siaiodazoiali

ETS

Ohmmeter o3 3203{g§) terminal §83[03:35¢0}
oBcoo:oﬁ&:oy)cﬂu

Resistance : 30005¢05[gd] 0qd 308 €
[g800pSH
oo05343»06009:3383_w @o%&:o%&lm

3063k




wEsB s (Em%rfz) 145
DIAGNOSTIC SYSTEM
(" . . ™\
w66s02€g i ® Diagnostic code godeolaoncoq$ [GondosaSod

® Code 60530c55p5s

®  Diagnostic code s3[g§copSeapaduodeonisp5ol sdecocmnqgé
3860000905 1 1 Diagnostic check wire
6)636@325%5 I n 2S-E )

"CHECK ENGINE" WARNING LIGHT o308e20:3¢s

1

0050083 5722005 11 30050
qopSi

Ignition switch 630N c30300p5s¢ "Check
Engine" warning light 2005 cogsaonqupdi
2EqEBeops8:c80dog€ "Check engine”
warning light 20p5 [B&sag2:q005

o828 00050 3EqE&s(Bragniaodeand

cop8s Check engine warning light s005c005¢)

co€ifgeodsesdlon Diagnostic system ¢ EFlogd
R¢ o FupleeEddesS [sbelont:
ma8coigés comansigbaopl

DIAGNOSTIC CODE cochews sadq (3¢

Diagnostic code agobedlaong$ ¢32005d

$05:05303¢ [0 d Al

1

Ignition switch o8 ON c8053l 32&qi€a?
ool

Diagnostic check wire 03 3203%0q) Check
connector§ T sé E, terminal 6308 s003
ag0Scozch | ’
"CHECK ENGINE" warning light ¢ &05
BobgEc8flgdeon m[B6ameqeaogod
23Cm[g03 odoodsg) Diagnositc code
o3 eeduaol

)

CHECK

For SV11

Diagnostic check connector

~.

N

DI
i

RN

~ Diagnostic
-~ check wire

N

Z

CHECK
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(8) O98ce0oEgode :efgaacs (code No.l)
o 3oxpSaqf omd[3é8icoticsopd
(b) S o8epieoon Code p$loy
o ol m3baeqeaoyatoogd
Code $S10508 o3c5e2g[8: Code
3005008958 nbem(da 3 ogrs,
22§ 820000051
®  Check terminal 03¢ T s& El o}
Short [geobeos002:00g) MHCOVoD
o$: Code co5[gpoops calectilects B}
cbesepSeboopSi
¢a038s9 Code 2008 08900053650lm
coSeo0n  Code o3 »qesdgBse [:eon
Code c3a003q) codfgepd[edoonSi

DIAGNOSTIC CODE 093 ooSuJo%@E:

1 S098:0308 [0€s0éBsea0033] ECU
o Store [goeGoon:ea0d  Diagnostic code 3
@$méeopo‘3q1cﬁo§q$ ECU-B fuse (SV 11)
(58,) EFI Fuse (ST 150) 03 ooog$§ so5p5:ad:
[soSeosqops 0oS0dimémqsl§ maologé
20op8q) FusegoSooaiqeaon B o[grEsed
2051 2¢f§88eseq€  Fuse [godooniqeand
BTN T W I ) o
Ignition switch o} OFF conzqpS[g8aopdi

NOTES

® Bwdcodod [godqeopd: Diagnostic
code 03 eapoSe5odgEopli B3l
»[3:000  memories (3003-$2§)ap:
copdieupod  ognsepSgdoop

®  Diagnostic code 08ouSeqpadgs ofgepdd
Aon ECU 20p8a8 Code 08 e0050005
0050002588 c08d[gdedleann ozt
905 Code gprs&saoy &o[goocsepS
(3620084

EFI »&qé

{Seconds)

Code No. 2

ﬂ]»]r:&

Code No. 4

Code No. 2

RHD
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®  niqlopd me[ndiondsondepe(é 003c0§ Terminal o8 [§o5qupSeddlm ofgo58
. . -
ECU 0g¢ Diagnostic code 088scoozg § /0§03 3qC08e90:q0pS[gEo0pd
2 Diagnostic Code 03 egpadujodBidlon cuedeonSurnso’ cur€:glq) road test [gopbeos:
99$c202Egode Code (No-1) [g§copS [g/0[go8 Check engine warning light o3 [3p59
0dc0squpS[gd oS
Hmudg waluzliged Code 3:03:08 s00dconSfgooesonnSaddlm 0390503
[GEsotepagt [gebégedielrré: [goofgEs compamalgBonpSi
DIAGNOSTIC CODES
Blinking of
Code "Check Engine" System Diagnosis Trouble Aera
No.
1 ON ON ON o This appears when non of _
ON N
OFFI0FF OFFIOFF Normal the.othe.r codes (2 thru 7)
s e n Lt are identified
Air flow ® Vccircuit openor Ve-Vs |1. Air flow meter circuitry
2 . } . ; meter signal short circuited (Vc, Vs)
S o (Vo) ® Open circuitin V| 2. Air flow meter
3. ECU
Air flow ® Vscircuit openor Vs-E2 |1. Air flow meter circuitry
3 - G n . meter signal short circuited (V.. V, V)
R~ S vy ® Open circuitin V, 2. Air flow meter
3. ECU
Water temp | Open in water temp. 1. Water temp. sensor
4 Ji s | sensor signall sensor signal circuitry circuitry
it (THW) 2. Water temp. sensor
3. ECU
Oxygen Open or short circuit in 1. Oxygen sensor circuitry
*S50 S sensor signal| oxygen sensor signal 2. Oxygen sensor
circuitry 3. ECU
1. Ignition system circuitry
_______ i R 2. Distributor
6 SUoodol Cdudub Ignition No ignition signal 3. Ignition coil
signal 4. Igniter
5. ECU




148 EFI :zaéq]é
Continue
DIAGNOSTIC CODES
Blinking of
Code "Check Engine" System Diagnosis Trouble Aera
No.
1. Throttle position sensor
Throttle po- circuitry
7. RN - sition sensor | IDL-PSW short circuited | 2. Throttle position sensor
signal 3. ECU
* For engines with oxygen sensor only
Reference.

300050 eomepip€ cedgecon Diagnostic codes gpopd (TCCS) 056 wolofeaon
3Y-E s& 22 R-E®8q€o3al Diagnostic Codes opigé mouéfgdolacpdi
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ABBREVIATIONS AND ECU TERMINAL SYMBOLS

ABBREVIATIONS

ABS
ABV
AC
AlC
ACIS
ACV
Al

AS
ASV
AIT
BTDC
CA
CALIF
cCs
Cco
DIS
DU

ECT

ECU

EHPS

ESA

FED.
GEN.

HIC

Anti-lock Brake System

Air Bypass Valve

Alternating Current

Air Conditioner

Acoustic Control Induction System
Air control Valve

Air Injection

Air Suction

Air Switching Valve
Automatic Transmission
Before Top Dead Center
Crankshaft Angle

California

Cruise Control System
Carbon Monoxide

Direct Ignition System
Distributorless ignition
European Countries
Electronically-Controlled
Transmission

Electronic Contro! Unit
Electronic Fuel injection
Exhaust Gas Recirculation
Electro-Hydraulic Power Steering
Electronic Spark Advance
Federal

General Countries
High-Altutude Compensation
Hydrocarbon

Hybrid Integrated Circuit

A
ISC
LED
LS
MRE
/T
NOx
ocC
oD
02
PS
SCV
SST
SW
TCCS
TDC
TDCL*

TEMS

Tr
TRC*?
T-VIS
TWC
us.
VSV
w/
w/0
4WD

Integrated Ignition Assembly
Ldle Speed Control

Light Emitting Diode

Lean Mixture Sensor

Mangnetic Resistance Element
Manual Transmission

Oxides of Nitrogen

Oxidation Catalyst

Overdrive

Oxygen

Power Steering

Swirl Control Valve

Special Service Tool

Switch

Toyota Computer-Controlled System
Top Dead Center

Toyota Diagnostic Communication
Link or Total Diagnostic
Commmunication Link

Toyota Electronically-Modulated
Suspension

Transistor

Traction Control

Toyota-Variable Induction System
Three-Way Catalyst

United States

Vacuum Switching Valve

With

Without

4-Wheel-Drive

*1.  ccedmisEmesslod§ Lexus dealers opio cepSigeann onfepicpé G&:ad " Total
Diagnostic Communication Link " UecaTooéu m@ozsm%&éep:g espé:qjeooo
Bdomandepisd scu§mismessicde cepéigfozoopd BBomwpepicye Toyota
Diagnostic Communication Link" o) esl' &3clogh

*2. mee§mismessldoé &b TRAC orsadgoopd

e D
NOTE: SAE seaxosfiepioaq 920x{geon sBemocdonaigpidl sacedmiss messl
o%ogécep&qjca:owoéep:soogcﬁsrao'g:@paéu SAE maxmg$is Toyota

w19 §:3m(opiopo(3rigo? Repair Manual 3¢ [Bpdedl

pgoed - ECM - Engine Control Module ( = Engine ECU )
% ECT - Engine Coolant Temperature ( = THW ) D
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ECU TERMINAL SYMBOLS (ECU § ¢obqp:dd sagobooeabongp:)

SYMBOL
ABS
ACC1

ACC2

AIC
ACMG
ACT

AS

+B
+B1
BATT

BRK

E01
E02
Et
E2
ECT
ELS

oagraag

G1
G2

HAC

iDL

IGDA
IGDB

IGSW

ISC1
IsC2
ISC3
ISC4

KNK
KS
L1
L2

MEANING

Anti-Lock Brake System
Acceleration Signal No. 1 (from Throttle
Position Sensor)

Acceleration Signal No. 2 (from Throttle
Position Sensor)

Air Conditioner

Air Conditioner Magnetic Clutch

Air Conditioner Cut-Off

Air Injection

Air Suction

Auto Drive (Cruise Control System)
Battery

Battery No. 1

Battery

Battery Fail Safe

Brake

Defogger

Earth No. 01 (Ground)

Earth No. 02 (Ground)

Earth No. 1 (Ground)

Earth No. 2 (Ground)
Electronically-Controlled Transmission
Electrical Load Signal

Exhaust Gas Recirculation

Fuel Pump Control

Fuel Pump Control Relay

Fuel Pressure-Up

Fail-Safe Relay

Group (Crankshaft Angle Signal)
Group No. 1 (Crankshaft Angle Signal)
Group No. 2 (Crankshaft Angle Signal)
Group Minus (-)

High-Altitude Compensation

Heater (for Oxygen Sensor or Lean
Mixture Sensor)

Idle Swictch (in Throttle Position
Sensor)

Ignition Distribution Signal A

Igntion Distribution Signal B

Igntion Failure (Confirmation) Signal
Ignition Switch

Ignition Timing Signal

Idle Speed Control Signal No. 1

Idle Speed Control Signal No. 2

Idle Speed Control Signal No. 3

Idle Speed Control Signal No. 4
Kick-Down

Knock Sensor

Karman Signal

Throttle Valve Opening Signal No. 1
Throttle Valve Opening Signal No. 2

SYMBOL

L3

LP

LS
LSw
M-REL
N/C

NE
NE-

NEO

No.10
No.20
NSW
oX
OX+
OIL

PS
PSW

PIM
R-P
RSC
RSO
SCvV
SPD
SP2
SP2-
STA
STJ
STP

TE1
TE2

THW

T-VIS
TSW
VAF

VvC

VdSC
VS
VSH
VTA
VTH

WIN

MEANING
Throttle Valve Opening Signal No. 3
Lamp
Lean Mixture Sensor
Lean Burn Switch
EFI Main Relay
Neutral Clutch Switch
Number of Engine Revolutions Signal
Number of Engine Revolutions Signal
Minus (<)
Number of Engine Revolutions Signal
Output
(for injectors)
(for injectors)
Neutral Start Switch
OXygen Sensor
Oxygen Sensor +
Oil Pressure
Overdrive
Power Steering
Power Switch {in Throttle Position
Sensor)
Pressure, Intake Manifold
Regular or Premium Gasoline Signal
Rotary Solenoid Valve Closed
Rotary Solenoid Valve Open
Swirl Control Valve
Vehicle Speed
Vehicle Speed No. 2
Vehicle Speed No. 2 Minus (-)
Starter
Cold Start injector
Stop Lamp Switch
Test Terminal
Test Terminal, Engine No. 1
Test Terminal, Engine No. 2
Thermo, Intake Air
Thermo, Exhaust Gas
Thermo, Water
Traction Control
Toyota-Variable Induction System
Water Temperature Switch
Voltage, Air-Fuel Ratio Control
Voltage, Battery
Voltage, Constant
Voltage, Feedback
Voltage, Gram Intake Air
VSV Type Idle Speed Control
Voltage, Slide, Signal
Voltage, Sub-Throttle Angle
Voltage, Throttle Angie
Voltage throttle angle
"CHECK ENGINE" Warning Lamp
Warning Lamp, Intercooler
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OUTLINE OF TCCS

TCCS Boopden

" TCCS " (Tyota Computer-Control System) &8oopben cedeodondfmméal
g&199:30581 08050585E wagrrearn osdep: 0620005500098 BaygrB§igpdecon ECU (Elec-
tronic control Unit) ep:mo:cfgzsaojl:oéoqoéwé 056006961 soeogsoga%éqo $20p5[g6a0p5i

me00d8omecpé TCCS 3 580 B§19000566pigdlo3eo0n EFI (electronic fuel
injection) ESA (electronic spark advance) ISC (idle speed control) diagnostic
060005SeprmRogodan T3S

6570588098 Bifgar ECU il goadi{gjear B§:94000580p: 08oBagE eclevlobemfE:
5808 emncdeanosd gpigacodcoph: Bifgo: ECU opr[gé B Sangooghi

w?ga:ﬂ TCCS q?coaocradgzsaﬁ%go em8:§5[§521 eog'@&l el6m$‘|§5:o§s'acgcﬁoaoem:ﬁ
mefgdandeaégodedd 388c55e0q5920305 e ECU gpifgé Bs:q00p008§:95

c OoC¢C

C C Q¢ & cre < Q C i
O§®GJ’J.9’3CT£O’)O’3 Of]OCG§GCD’D OO%@§.9J[OO§O@OCO’DOD&)’II o%ogmoogéo§om5?gaogm GD§.9J[O

Go:wéag$q‘lmoc§ ECU o?eaTa)p_Su

- A
REFERENCE

n3| cancedemdunpesiaddemel ECT (electronically controlled transmis-
sion) o3¢ "ECT ECU" 0esl Beorn GE:3c53E ECU ol§oopdi o&af Béigbemcydmad(y
ca» ECU &3 Engine ECU oesloopdn ECT o3¢ & ARBE ECU econ§od %28qé

LECU Boé mafgelos g&:a} "Engine and ECT ECU" onesl apdi
_J

TCCS

ENGINE ECU

IAGNOSIS

CONCEPTUAL DIAGRAM OF TCCS
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RFQorBhiaybosd

oo gyt TCGS oy stof By ipepfon ghoobadiaagis TGS
B wecpond eogapoopd 6B EFI o} so:copbesmntecoconfBiydartarphn adaBeupoddlmn
TCCS o eoéuccpand EFIn} coogpgoucdgeocddloopds

TCCS 22EqtaBiiqpdgosddicsgnndelopt:

1979 3¢ 00x€nEd3ear export model gpich §:: EFI 0§68 sa03:gopy ECU

oopd analog circuit $dgdd: GE:oopd m§atanal smiogdiq§stenig§modes [ppg§oeedlogd

526[gdmn BosimmpdadBsig 63pdi 1981 03¢ Scda§m§ajon(gé B§:g Ger0dd

0&860IEiampddapdi GEiaopd TCCS meadigear 928qEDBsigid0sdel :208i{gd30pdN we sl

TCCS w5q508$:adlﬁﬁo§§ooé EFI o§5o§oaoem:75 8:60:0935@5(7%08%%89330 ESAI scs:

méo&go‘%o%:qﬁem ISC §§ m@o:emc‘%zmcﬁo.?éep:géwé diagnostic, fail-safe §¢

back-up C\g&;sooé qcﬁep:cr%o’]o%:s\uﬁmoaéu

?R(E ENGINE MODELS 1980 1985 1990 1995
K series (4K-E) Lo ] |
E series (3E-E) [2E-E, 4E-FE,5E-FE] ! ! [ e
A series (4A-GE, 4AG-ZE) i . . R
[4A-FE, 5A-FE, 7A-FE] = 1 ~
S series (2S-E) ! cedeey ' l
(1S-i, 1S-E, 2S-E) [3S-FE, 5S- | | . i ! N
L4 FE, 3S-GE, 3S-GTE] . . ™
R series (22R-E) ; -3 : iR
(22R-TE) [22R-E] | - . —
Y series (3Y-E) [ > l ,
[4Y-E] : . n =
RZ series [1RZ-E 2RZ-E,2RZ-FE,3RZ-FE] | . —
TZ series [2TZ-FE, 2TZ-FZE] | : : E—
G series (1G-E) [1G-FE] Do . pommeemee 4>
(1G-GE) | c—> .
M series (4M-E, 5M-E, 5M-GE) NN S PR
(5M-GE, 6M-GE, 7M-GE, 7M-GTE) B —
L6 "JZ series [2JZ-GE, 2JZ-GTE] I 1 —
F series (3F-E) } R sy !
FZ series [1FZ-FE] | ; T
Ve | VZseries (2VZ-FE) [3VZ-E, 3VZ-FE, 5VZ-FE] : e
MZ series [IMZ-FE] l 1 | —>
V8 | UZ series [1UZ-FE] : . [—
INTAKE AIR SENSING DEVICES i i l |
Vane type air flow meter , ' L >
Manifold pressure (vacuum) sensor | : —>
Optical Karman vortex type air flow meter i | —
Hot-write type mass air flow meter ! ! ! —>

( ): Nolonger in production models e

[ 1: Current product models —>

EF| (EF! contiol only)

: TCCS (EFI, ESA, ISC, Diagnosis, etc)



0€x88: (oady) 153
SYSTEM DESCRIPTION

528qEB§:91000881 ca02Egodq0depicpé EFI, ESA §¢ ISC 0peax méaéeins(gs
cobezonéeepiad B§igideanosdapt odea0ig[gé q§ 920305 mcdioéear diagnostic func-
tion 1 opdoopdcB§:g80583 qodopSgbeo Bg§s adpseong) fail-safe §¢ back-
up function o%o']oéoaén
Bo[gé mEq Braubep§ sempogdiepilybecr OD- Cutt-off B5:9i000581 s20éecw
B§:91600565¢ mgrrearosdepicdaoph: Engine (ECU) ¢ oB5igydeoraogdi

Fuel pump

Manifold pressure
sensor

Throttle position sensor
Injector /

‘ W'\\ >
N,
‘a ° \' { / 4
> b= g5 @‘ \
X! Y N “ /
Distributor =2 t—@.”f §/ <
and igniter .‘ Eruy /)\‘ \ laniti .
A ) ~__ lgnition switch
Water temp. sensor @% ﬁ W-',/ S Circuit opening relay

Knock sensor

¥

7,

Engine ECU

Oxygen sensor \ &;’ "f |
= . Variable resistor*
DS \
Neutral start switch 7 / Check connector
— Idle speed control
valve

Vehicle speed sensor .
Intake air temp. sensor

* Applicable only to General Country specification vehicles without oxygen sensor.

LAYOUT OF ENGINE CONTROL SYSTEM COMPONENTS
CONROLIA 4AFE ENG NE FOR EUROPE Apr., 1992)
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1. mEqfBhaydyesbd cpbesntap:

EFI (Electronic Fuel Injection)

BowosSwgbecnéeaBogp’ & !
canodeameanimBownmad dgmimds
0$0%:q) Injector (Bo§iesdacd) o833
corpSi 6&: Injector gpioopd ECU o cuid
oo Signal(ooecbon)zeq dBEiomancdecion:

o) smémsgoeomo% Intake manifold

Injector Sensors

(:raéo%o%e%?ez) gaog&o%o%:ogé:eo:oaéu

Engine ECU CDé sof:qjéeaooéqo%e

G@’JC C\)@JO’)GJ’) m £$@GO ODé UBQJ QJl H2zeb 8]
sensor (520§3) gpione0ideom (Gsrnmogccoo@ooo cax) signal gp:a3coadsqopaogdi

e Manifold Pressure (PIM) [e§$c3 8o ] Bexyod Intake air volume (VS,KS or

VG) [saoéscoo?ooé]

e Crankshaft angle (G) [m%é:sﬂf)eooocf:]

e Engine speed (N E) [méqéméﬁ:]

e Acceleration / deceleration (VTA) [m§$@8@5 / m§$smﬁ[§€:]

e Coolant Temperature (THW) [s2cs2: écqgaoéj%]

e Intake Air Temperature (THA) [sraocemcﬁsgosgﬁ] 020p5a30lo&oogbi
qc Signal (sraeJm:DGO%oo) 9P o% Engine ECU o qw@ cochaoocgmc§ooegsraéqjc
gae@sas.?&émoggq@ eomEisd: GC\)&S slosB g sracnm o ooc corqepy Bos: 181600

34§ (Duration) o%oaoocfogwén

ESA (Electronic Spark Advance)

) R cr o lgniter and ignition coil
Engine ECU o3¢ 0000m03600 o
o c . A c < L L Spark plug Distributor
Og@O?O‘)G’?’J:C\?GQY)C\BOGSO’DC%CDS?G@GBG§G{D: smgma

S’BUOJO% %GW&:S?:GOJ’J(S:GO:U%&G&O’O‘? 603038: xﬁ

88opd data opiaé 338900@@1@%03:& (progr-

L

ammed) [geoSconroopSn gé: data gpsé

- - G

Sensors

sg005665gdl saglzglzcosogaéqécﬁagc'sgaoo&

oy

305 saclgmesepionq Sensor egpigeuid 0
coox{camacdesdgdl) data episacdl et meefgd \
R Engine ECU 20gd o§m§eonmF§g By -
g&ig: g688q$:nogo§ IGT (8:c0:cB8eé) signal ogoeo.oaéu

e Crankshaft angle (G) |[»§¢: gbecn ]

e Engine Speed (NE) [m&qéméoo‘iﬁ ]
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e Manifold Pressure (PIM) [e§$§:8m:]of§_eugo% Intake air volume (VS,KS orVG)

{s@oécoocgooé}
e Coolant temperature (THW) {mew:écqm%éﬁ]

I1SC (idle Speed Controf)

Engine ECU 035 emcﬁ&eogéc;m

¢ & < < < ¢ . c
GZCQJCSBG@S?C%@J’)::&Q QOO2OMETO2 OJOOQJQO')

méofopbocdssiapcd m8m0pHaa38i00m

¢ Engine
CDEII ECU
e Coolant Temperature (THW) {}
lmeandcqmod$]
1% a4y 'éJ Sensors

e Air Conditioner on/off (A/C)

)

C o= c ! ci e
[Gmcm:@mgg[gcz / egslaet

Q < QS <
SO\%KDQP!CT)GOQ%C\?DGWJ P00 C‘O%D:UEG‘[

¢ VTR P o N e
ECU m@o&e@ﬁmwm.@ 6|go>0 ISC Se®
< N Qo (e *] <
ﬁ%:ﬂ‘?wcf)?mqgmmc?&q emcq%éeozw&\u
DIAGNOSTIC FUNCTION

Engine ECU 205 228p:§pcoo sensor gpio gE:cday

eo:%memwmé:maﬂxo%s'aooogqmﬁ m@mé:emé@é@é
sm:@j(ﬁ%@éu snmcf.@ w0¢ signal Qp:ogc‘: oo%@oo&gga)o

oopéiedelopéidodiqfclor Engine ECU 205 gédlecd
ooadopé eniopfio§econ Data gpicd BéreopdiconfBiesood
m&iggmoﬁs@:gé mo%eo:&c\lz ("CHECKENGINE" Lamp)
%%
sgodeoidial opficodieogliys copdieomés tester* (obiood

8]

-

COé?GOOJéH CSLSB(SO,]('D q&ooééjl,og&a]frg Bé&)é(g

[

~Jo

Bar) gt eudgenigé: Bowod Semrendon coseugtigscopbieomntifgoompd
* OBD II scan tool Beuod Bemcdbadediondadgun

FAIL-SAFE FUNCTION

Engine ECU eu:3sox signal o de§mefgmcselgdoyd Engine ECU oopb oo8q
Brg6n§mecg0d GEeIecSprad (memory) € copiaptiaican dodecemsdiapio? ¢y
doadtaySaboopdi o§BIGREHEE coren§smrdgadegeandacsmaniyé sataital oodrwa

C8$:916080:%6603)éﬂ

3y -3
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BACK-UP FUNCTION

samu%gj Engine ECU cﬁéo%é@;é m@%c%m@féé:og@esooé%égeo lon
tion :Dé agoé‘:og&gﬁé 8:90:035@50%0%30(730\30% m@smoéwo:gésewéu oac:o?)@é;

< s P c S8
CD’)@‘?OJ’JLGm') gmgaﬂcmmmesf‘mmo.l‘gqs@cqc

o
)
5
g
:

30
8
3»
%
3
8o

OTHER CONTROL SYSTEM

23] 60mEqcypiogé OD-Cut-off Control System 1 Intake air control system

&533@7@’;34:@(73@ Somicddl 9380l ECU o BSigidcoicomdi
3% Mg i § (U \J -~ 3 §°°dl ° @

2. 3888109 sbei0opbea0005)

BLOCK DIAGRAM
@cq5£$:q|lc\ﬁc§ér7% m@é:gaosgcf: s?&ealngg “o:%cc:oaén qf::o%ejn Sensors KJESCY)G%D:/H

& < . 0. L 0g NDErRALE co ¢ ¢ eI s <
mcqe ECU §¢ actuators (s*amdl.g@mqwoep.)@@p_;augn SI2DMIDOCOCIOICIHE FCC

<o C e cC oc¢ c . g AU S0 o S G e e & . A“,O
Spiilantiesls sa:xi@poa: co&augkoo}?@cﬁ %G@Q@JJ»@@@GM 2CE00EMIEE AcCtuator epioy
mdmBoogodsn (157) ogfewdlgoonizopd

= ’Jl q‘ J‘ i / C > 8 ‘ p‘_\)

¢ ¢

ogpdiepieCaticdeiaobesotaodep:

@504508%:;;J[590§5c% me@éep:@é@@wo sensors | Engine ECU 1 Actuators

N

geosrés EFII ESA é}’é ISC o%c‘i %809035@90059J0%@p:§§ oor%:i‘):\,
s medarbeanndamdepiciomdmabanrs (158) oxéeudlgaionpbi 328 somngadaepiant

b d o] e [}
B5:9)09dedmnoad madigear signal ¢piena3(gne§§coogdi

L

)
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SENSORS ACTUATORS*!
MANIFOLD PRESSURE i
SENSOR (D-TYPE EF)) PIM ,, #10 NO.1 AND 3 INJECTORS
AIRFLOW METER VS, K& iz NO.2 AND 4 INJECTORS
(L-TYPE EFI) orva . -
DISTRIBUTOR 1 | [ ___—_ ESA
e Cumnkehafi angle signal ] G 16T P e e
s rar;kshaft ang}e signal “}TE“’ _:_—._; IGNITER
# Engine speed signal IET
THW . -
WATERTEMP SENSOR ™~ > IGNITION COIL
INTAXE AIR TEMP SENSCR——— F2i DISTRIBUTOR
| THROTTLE POSITION SENSNOR __, SPARK PLUGS
o Idling signal ‘:2}
. TA ¥
& Throttle pesition signal VTA
irottie POsITIon sighad . r"m T I_S_C nnnnnn —‘
IGNITION SWITCH ISC o —
| srTERMINAL, | _lane (E5) | [DLE SPEED CONTROL VALVE | J
® Starting signal P2l INE
op | ECU | OXYGEN SENSORHEATER
VEHICLE GPEEDSENSOR -~ -+ g CONTROL
Py ir
OXYGEN SNESCR OX | HT —#| OXYGEN SENSORHEATER
VARIABLFE RESISTOR*? VAF L
2 FUEL PUMP CONTROL
NEUTRAL START SWITCH NSW ,, R e -
| EC_4  CIRCUITOPENING RELAY
TAILLICGHT & ELS L
DEFOGGER RELAYS W ; CHECK ENGINE LAMP
. : {Diagnostic code display)
E AIR CONDITIONER Ay |
| KNOCK SENSOR —
.I'E“
[ CHECK CONNECTOR -
BATT ? ; +B
BATTERY |  EFIMAIN RELAY
*1 gjcs?mo & szgﬁijéd%%:aéiéﬁ.?é F8or %a@ e Actuator (‘ Fon
*2 D-Type EFI o3 medl ochop ,Bcoa sdcph: L-type EFI o3 copd: Reference suo; SRATEp IERRCY
*3 Gmmsoqlcsocwoaﬂ%e e T el a)o“aogw')per Dopchanmanig o

COROLLA 4A-FE ENGINE FOR EUROPE (APR., 1992)
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R$QorBé:34004d

m_pbloéﬁ&rf?og&qiﬁméu

ogeS:up: SIGNAL apbeanéqbap: ER |ESA|ISC
Manifold pressure
(Vacuum) Sensor P/M 9'250%089$$§9:8m:0§€306:méu o
| __(DtypeEFD) 0O
Air Flow meter VS, XS molecommpdaddodiapdi
(L-type EFI) or VG t Lt
G §érgbecontBdodianpd ol Ke)
Distributor
NE z2€ € copdeiBdosiapd O|lOo|o
WaterTemp: Sensor | THW 5269215699393 §BO0& I Ol101|10
Intake air Temp: Sensor] THA 220860 :OF§3d0S:00p0 O
o S VR DI~ EL Y g gt~ . g 08
Throttle Position Sensor| L 33bQ§OJ\)JU).C\E.OOGS[%&.O%?DQ.DJéH Ol 10
S (on-off) type PSwW wc;q%cnogcry: a0 $:o’1:8§[§5:c§c§o&ooéu O
IE\:I Throttle position Se- IDL :Dcergoouf:m: olg:ool:;:ogcﬁ@é:c%@a&wén 1010
S nsor (Lina type) VTA wsepordongemnoemm(scnt)Boodimodt | O
}O< Ignition Switch STA 20005 start position 36os:c0pdi ololo
g | Vehiclespeedsensor | SPD cndlghabioddodioopd O O
Oxygen (O,) Sensor OX s%f:ceocg_ogéo’?oécmesno%a%cgéowmc@@o§:3>é.s O
0ch6&:0000hedl svstalddBmeepmaielind:
Variable resistor VAF ! é R s T RE EP O
V9% 3a(goopd
;89808 P (3N a8 :
Neutral start switch | NSW coapoodeticp ) (f) N GE'QU?OS PGHRoPP O
oéc@:op_&r% c}oe:oaéu
Tail Light & defogger ¢ . c, .
relay ELS ay60dBEepoé (load) ﬁ?oe.méu O
Air conditioner A/C cooemoodgt /BobaBdodioopdn 0|0
Knock sensor KNK 280 e3l05a3[gdead dodioogh '®)
Sensor gpigsoidanear data epigé memoryoé
godameayy data epscdmadiggBodiapéicanioy
Engine ECU S$8sABEeE mesiudes: owpdBBwdeddsu:l O O O
control actuator gp:fnsaydeorn signal gpicd
Georoopd
' No10 | ECU ¢coidarear signal :qédobe§dBioncyé: o
A Injectors No 20 a%ago&eg&so:oaén
C 22808 ECU oIGT signal off apo:aq€ igniter
T IGT . ; 2
u — a%?go.cogo pr}ix}arg.cungnt Qm@éan‘écﬁqﬂplug o
A ar |9 Sgrgéeowpdigliesnod c’Igmter o0pd IGF signal
o3 ECU B8eoroopdi
T L E
C
Engine ECU veu:deax signals seq soesponcdonia?
R | idle speed control o 7698 fl Q[SA t
3 aive ISC {soxdfachopncor scocmampbsfpréiadeoigeilgéocs: @)
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3. s:&cu&og%%sg@é §80:00q5

Neutral start
switch

Speed
sensor

159

Combination
meter

Yy 1

Check connector

__{_—CCTaillight relay
Defogger relay

___O\Dl_g‘nltlon switch

Circuit opening
relay

Fuel pump

Fuel tank

S ____,___,____.__

intake air
temnp. sensor

Throttle

-~ | “CHECK
FQ_‘ ENGINE"

lamp
|

4 [air 5 @Battery
H \conditioner— Engine ECU ! =

amplifier

e e e e

SRS

.
|

Distributor and
d igniter

Manifold pressure
sensor

. Variable
| resistor”

Oxygen sensor
(O, sensor}

#
ISC valve | position 7/ i /
sensor | \ —= /
/ L] \ ; /
! — : — /
} | /
/ / ]’ ! 1 /
Pressure reguiator / T , ‘é/u/—\w_
/ ! D 7 '
i ’ i — T “
Injector Knock ‘ M .
sensor Water temp. sensor TWC

(*Gméagqéaoéaooed\@poé meogeog%ééqp:éh wo%go%ee%em%méqo:ogécm :radg:[glwéu)

COROLLA4A-FE ENGINE FOR EUROPE (Apr., 1992)
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ELECTRONIC CONTROL SYSTEM

GENERAL

On

e Bhiapdgesdoyd clofooph sensors, ECU s actuators cdesade oo 5’@3
Sensor System crgoncw'b@(ﬂeéu ECU & "oocaooﬁam*ﬂ@o*o;c EFI 8§ qjo,ajé.i ESA
cﬁ@alo@& ISC o% £§qo@5.» ga@@@sggogosm&q(ﬁz fail-safe funcrions back-up functio

&6 G?BO:GQD’)GGD’D(S@(TS@%D'O?OSOD&Q” g}ﬁ@" ﬁz\f@é qé*r‘—z)@m}f QJCfJCObE&D@(‘%( &?3*@’):3’&8%3

,30

..3

m@agﬁéew%@og’r&eén Actuator cpdesodgmdgmiaioosh: g:i:;;:mémmmgsﬂé sudf5clepdy

cs@orﬁo:m.c@é 4A-FE m\,qigg:qm()%a%égax- mo%a?cﬁ m@b.o%s&%r‘moa ,ngl: [Ver
éﬁ APPENDIX 4;0':805035 @ﬁ%é:%gcgmmz%moqéﬁcm Sensor en'éc qo:ooc:% mgr)cd
PrBEep woimgrdncondemad oo mebesrcdatt§ APPENDIY Saction op¢ ﬁdft,f”ﬁc,

Sidomrcod olo&eudGoomanasi se 02' EFI @&50\5 wo%goeg S50 Sensr‘;z {signals;
P52 9 S8,

o -
ep:s'aogog gj@(gé:f)gé r;:mo’:s’@oé'we 3‘)"‘3} Qo0 Gu’)b{&'ﬂl(&u PRI

sodadopt ech8limecd mamicl§essars sensors (signals) macye 5

meoo8odesd [Goomieor EFT 3885 Eooplinadquidfglorgt

,
. . ., | STEF2
SENSOR (SIGNALS) ITEM* REMARK APPENDIX :ngm
(ol
Engine without stepper motor .
L i
Power circuity _LlypeISC valve
Engine with steprer motor
type ISC valve
VC circuitry Q
Ground circuitry O
Manifold pressure sensor {(vacuum sensor) O e
Yane type O O
Alr flow meter | optical Karnan vortex type O
Hoet-wire tvpa
Throttle On-off typ O O
position sensor Linear type O O
G and NE signal In-distributor type @ o)
generators Cam qu_smon Sensor type C
Separate type o)
Water temperature sensor O Q
Intake air temperature sensor O @]
Oxygen sensor Zirconia element type Q With TWC &) o
(O, sensor) Titania element type O
Lean mixture sensor O

(Continued on next page)
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SENSOR (SIGNALS)

ITEM*

REMARK

APPENDIX

STEP 2
(EFI)

Reed switch type

P
Vehicle speed hotocoupler type

sensor Electromagnetic pickup type

MRE {(magnetic resistance
element ) type

STA (ignition switch) signal

NSW (ignition switch) signal

A/ C (air conditioner ) signal

Electrical load signal

O|O0f0O|0} O

Fuel control switch or connector

EGR gas temperature sensor

O

California specifi-
cation models

Variable resistor

Except with
0Xygen sensor

Kick-down switch

Wate: temperature switch

Clutch switch

Knock sensor

With knocking
correction for ESA

HAC (high-altitude compensation) sensor

Turbocharging pressure sensor

Stop lamp switch

Qil pressure switch

Throttle opening angle signals

Throttle opening angle sign-
als for TRC (traction control )
system

Cruise control system commu-
nications signal

TRC system communications

Communication signal

signals .
ABC (anti-lock brake system)

communications signal

Intercooler system warning
signal

EHPS (electro-hydraulic pow-
er steering) system cominuni-
cations signal

Engine speed signal

Diagnostic terminal (s)

0]

* Specifications for Corolla AE 101 4A-FE engine (Apr., 1992)
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POWER CIRCUITRY

@ﬁsoozmo%ooéo']o%% ECU OSL tog.eo:

UO)OK]OEOO CN g'méﬁ?a&'@ G200 80’)‘(‘00%&0%8
i M ges (<] Yl y d

s68):§oopSr 68e> EFI main relay (stepper
motor type ISC valve odlearndd) o3 mcodapbeoqssnoyod Ignition switch o EFI
main relay & Coil o3 0)08: 35§80 wpdi w(Emndres 52808 ECU ¢ EFI main

o

Qe L0 ¢ C <
CT)("DG]O')Q‘BC\)OC\)OG@DD@H
L T

L L

~

1. STEPPER MOTOR TYPE ISC en:wdlfeomaetaé

u

GS’B’)(T%O?%&JJ’)OQ&O;}E Ignition Switch ¢ EFI mainrelay c:% U?J('I%%(T% eracof)ogf}@@c;an
ABlgeonoopdi Ignition switch o3 on c3odeyé EFI main relay & BEd
i:)[@qp:o% B (close) ago:eaoaét: &%sra;ﬂsséqé ECU& +B §<§ +B, go%ep::q NS l

sreepodagrraopdn Ignition Switch o off [Qoobooniean saaizelaé ECU & 958§p¢

r

~Co
[l

0 50
Cn
o0
C
O

8o

QO
)

sodcomeoon diagnostic code qp:ogu%@%ocﬁogo:@&e%cwq% scqc ECU %, BATT cchad

Y

.

O«

C Q0 e <, co . ...C N i C < <
CDCO(IDQC@S?’).O? %@O'JeaGGT)mﬂGyGﬁvOt:)H Stepper motor QCJG}]GQ_WQC@S?O;)U) S’BCOJ‘Com)

< Coo CO © <
3008?6‘[ &)93@)0({0?09[”2%‘133@“

Engine ECU Te stop lamp switch Engine ECU
EFi fuse
STOP fuse # BATT
i ignition } EF:;;e B8
+
| switch —4-0™ o o0 v
i +81
et e fm]
¥ 1
= § Ignition EFI €1
§ EFl switch main| T
v main 1 relay! :
T relay | . .
Battery | ! ! ; * ’ Battery! : f 1 !
= A / hd | L N
=+ L 4 = L+ =
* Sorme models only

ELECTRIC CIRCUITRY

2. STEPPER MOTOR (6 1SC vo:0§eomaaéal

69m008E0ed2e5 :Eqé ECU
< [ . .. Engine ECU
s1[g¢ 92cpdavbeorn EFl mainrelay 06 EFI fuse
[s820e5 stepper motor ¢ ISC ol T

eoaosa&qé § Ignition Switch ')% OFF @l
6§§cp¢ initial set control sacpbea
58 B-S50f iguition switch
OFF @{mé@:ga%of)s@: 2 @(_gg%@%%@’)@gé

Ignition Main
switch  'elay L

[ ) ‘—é-
Engine ECU Jdlolespad§soaspdn (2 " Some models only
o185 BBeyé ooygoden 264 Blogpddl) " ELECTRIC CIRCUITRY

T e w
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Ignition Switch o3 ON 3odeorgasl &€ ECU § IGSW ¢od Brodwilolespcd§eofd:
»éqé ECU § EFlmainrelay B:gybeonionde &0 ECU § M-REL co3Bobosudadsu:
(?;mo EFI main relayor%géeao)éﬂ q5:050§03c5mé oﬁléo?& cg]cc)o@&co@: EFI main re-
lay § 08§[§ep:r§080‘>5@om0998q5 ECU § +B ¢ +B, codgpada} Jlolegpad§eoagd
Ignition switch o3 Off [Gopbconteomngnsl wéq€ ECU opé¢cdeoneon diagnostic code
gpsé ofgoreox data gproodlgudopaifaé: o§eoqfmncyod :28q€ ECU § BATT ¢odcd

oan%oo%%mo:o?so@m&fé_so:m:mén

VC CIRCUITRY
Engine ECU
4 : [y '
Engine ECU oaé +B §§ B, ¢ BATT R
ep:s%:%_so:%s:no nadcofe %m:epm% 5V 3
3 . € P 4 o +B 5-V constant-
R¢ co:nec&;qco@: qc: 5V f)% Sensor opiss ToTe voltage circuit
microprocessor a3espoS§eooopi
o © : Ve
1. (5%:@3)'%8’3’3: 5V 93’):0‘)6(? s’aoga%%m: Oh e I Microprocessor
5V fgdoopdu THW THA | i
1
2. c%%:sea%m: 5V soo:mf)? gacgo%cgé e
N 3 » S ] . '
~50 (resistor) 5¢) cgd%eooocgm.@@a)és,
ELECTRIC CIRCUITRY

~
NOTE
VC somiendapt open Bowch short [§6ecn928l VC A3&1e0039m1 BV o5 maadilg)
cscom wéanepen Prepdgrmapdecpdeonsay Bfgé VC somoné short [googaiys
microprocessoer {%ﬁs%v%soo%m} @ woddHdecrbecy Engine ECU ¢ 32000

L\(:)C\B(SGOD?GSJH Bews) mEaferqbo§ogrepdfgdoopde

GROUND CIRCUITRY

w8t ECU ¢ saoddlec(zs ground circuitry 063§ §ooplt
® Engine ECU o3 ground (oeepc:)
@10\26@0:@03'3 E1 terminal Engine ECU
e Sensors (so&wnapt) o3 ground 4 )
[(}{C\B(SGO:GOJ’J E, terminal To sensors e
o Injectors Bevyod ISC o000} E1
50p05 drive circuit o3 ocepls Eo1 ¥
. To ground N
gje0:ea0 EO1 8¢ EO2 terminal o
AgdaogSi —
&ocepSiaomnandopiad codlgold&un [
q GP 4 Y _/

06695205 Engine ECU sacp&iopé s0050ad
o200 ELECTRIC CIRCUITRY
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MANIFOLD PRESSURE SENSOR ( VACUUM SENSOR)

52803050883 (Intake manifold) §s20:03 ABéiome§sacyod manifold pressure

i

sensor (e§§8oqrdgpeéan) o3 D-type EFT ¢ giocdoeadiigoopdi D-type EFI PR

e}
%GQ&G’?@:G@:G&’J &’)53)’30’)5?@6338%“ qé:aaésoaga%&ooé:gé:mzem icC ODé 3360‘%0%@5%

0.9 . : MDQe C . o San c ¢ ¢ g c <. 2
q.wgn.o% PIM signal secpigcdosiquyopdi goiegrodsecoc ECU wpy PIM eoosascd

3 < SR, . . G oo e Q¢ rC\ 29, s 2 Q‘O Q S S C_:
5260l oS mefgddosinglieaniopgist egadiRscie 8080303 wobuctsuianti
Silicon chip

Vacuum ;
chamber

Filter

e -Silicon chi
ay \ ~ i

intake manifold pressure

Intake manitoid pressure

OPERAYION AND FUNCTION

lgne] = C S ¢ ¢ < [of C
T CEHONETN SOOUIDSLS OVEBIACS$1ATGICONREIND GLOUIMSOIMHISE FCHOICICO™S
s § [ i 1 i 7E
= - S s 13 : g I I S LR [Py s S &
ca0n BAdm$ :Igd: {silicon chip) c%aa@ socaoow&ow@o%ogo%oemuwéu chip ssomenas

H

@&30% 3360%0%@%«%8:89?’)3@5 CI%GO’)Q(%@(I}’): H %@)28&?030(7%(703 GC\)(D’J§OSS?9§SZC€ C%GO’)@&EG()S
L L ¢ <2-23 [ L A 5O 7
55t e RS E 25 S g clin S S omS sonsS Sl oo ¢ £3 afgpicdecf: chi

CI)’D.\,OE«_)’lx X Cr, JO%Q%§(€¢®W).GH)\..CO$O’J&?Q)& 8(‘0(?3§3’2[90.6\« (L)QDC&JQ'J(TB = JCI\‘J@QL\: Chlp

Y

A 55008 Gicocd Obe[pEcde Bofasq 0opdBEelydanpd
PIRPPF L ¢ R 8929 = H &
6l§eo IC ¢ Voltage signal (Sstechon) m(gdadegoéicdeo(G: PIM &
ne ECU &< 95§8:3gmtavecdon mesfgen:dapdi Engine ECU &1 VC cobe mdie 5V o
IC ;oo o%’]oéeq&s’a@@s;oi:@lgéGmégco:o&éu

< 3 L L L4

) Manifoid pressure
4r sensor Engine ECU
E """""""""" i i\ ve 5V
o 3F t L R
o t PIM
£ pooeeees : ;
g 2 : , IC £2
5 ) !
g |---- | '
3 1B 1 ] t
o] ! 1 i E1
1 ' i
1 1 [}
1 i i l i
[o} 20 60 100 kPa {(abs) =
(760, 29.9) (610, 24.0} (310, 12.2) (10, 0.4} (mmHyg, To intake manifold
in.Hg Siticon chip

Intake manifold pressure fvacuum]))

ELECTRIC CIRCUITRY
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¢ ~
NOTE s
@0 0 IS Parfact tmospheric
@&gwmwszao&mams c&roman&icond vacuum pressure
TY =" ] s , :
o I'nd Cy < . .
.xgé ooo:'s:n*eoomo@ub@a%:waoo&%}cmuw;aw 6 101.3 200 kPa
(©, 0 (760,29.9) (1500, 59.1) (mmHg,
<~r S’ZQD‘BVD;ﬁh o%emu%@ob Mo «390’:»(’; qeco ,\ RPN . in.Hg)
m ; Absolute pressure \
<w§ofnegm.uf§;>‘>®ban GC\;JD;&OJ{S% ) j
exmm{cjom@cJro oS¢ Boc:\y‘,géuc mof} 1013 o
sefiniale s \2E835. . c. o (760, 29.9) (0, 0)
STelatele wf@&x)@ elgoc.\)e%w@, PO
£eQ < < £ e L fe0.2 Vaguum {sea level)
i $§w Tzl WP FAEDMESF NG
eSS LS BihEoscomd ;
gl Becoum 50503 §&iudGilgtoscuad : o
c [« NS Q0L : .
TG 80&:(\'\)6@@ BEHowgsc s PIM sig- f©. 0
EIR W g L FIS Fiae
[} oy < TN X g e NT T ! 4 - H f \
nal &3 oL wpd! Selopé ECU 9 60 / vacuum | (high altitude)
L coonSonde S Bhigdepot @ées sala
syl A AN i dq!: { . [nY ‘ﬂ. QP O\, {:\: et v:j
o e co ¢ o0 & Q ¢ g¢ ¢ C
ked\ Sanlytesnangad “o?c gaemé:a@: TGS . goptlmalrauo)qqemcm&:a&@m:%gooobn
i L - Wd § 4 e
./

i J L

e £ IR RSP - SO SRUR=§ N P 2 Re) o¢ ¢ ¢
Axy tiowr metar {bc&’@.;csm@-a&c»@.JJC:'d:.‘.)f)} \’7’3 (YBOVGC\)/\:D(”P\)(?" ’DQ%CQ‘&-@CQ(T)

%o@c%m:w&e;‘%e&%cgc% 20 c:;u: o alr fow meter apsz* 'w@ni,j,mrw
—  vane type
o~ & ‘
soacom b sEieodtilon -4
- [ FIEER 1
L— Optical karman vortex type
GO 75098::;»5:336?5:30% ———  Hot-wire type
1 VANE TYPE f:otentiometer
3 . R
Jane type scodisods: ecfb 3 Sosd
(%l: le&ﬂ 5 "'BUgCGK.JO 39(7‘338(,5(}%({0&}3 o Ppr--3 Compensation

BledfS: sbéji 5§ ogplim8oioadtiep:
o mopopuefedaogd 00p8eudfgoon 00yl | intake air

temp.

Q. 036 3 Qé.o’]oggm 993039706 Qo sensor
gp:@o.ogooén

f)}To air intake
”_*‘,/ chambaer

"5 B

idie mixture
adjusting screw

\
Bypass passage
Measuring plate

From air cieaner
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OPERATION AND FUNCTION

REQeB:3004d

— C <

Air cleaner (ec.\mf)) c%@ogqcﬁoémememep:oaé air flow meter cr'é lgod08:

[

so %3] measuring plate (B3Eiomem(ga:) o return spring Aiseisé s(géoecrs (oo

SJg::QJé:) m$qo%écgo:oaéo%éem50§:o§cg$:gf:ogo:osén measuring plate §§ occ:fsj:o:os

mé:@@em Potentiometer ooé mole
oceooéoeoono% %saozcorso%m (VS-signal)
[of C. N : [}
24633 e[3o&:cde00m Engine ECU o§dsor
20pbi damping chamber s¢ Compen-
- 2 < < < [y
sation plate oyowpd 520C600mP §OU 00
qms@oé:cbogo:wés@:ﬁ measuring plate
Prsale olgdedl cogs B&ia3&tcosim o
297997 ¢ Q§ ¥ e

i

IDLE MIXTURE ALJUSTING SCREW

Idle mixture adjusting screw (sac;scoégasqogas@oéﬁp%(ﬁ@)d% bypass pas-

sage (@ﬁ%emﬁmé'sﬂﬁﬁ‘i‘) 3aooc mcooosocooom‘g Qﬂoo%s?%@c measuring plate o3
< C

Bmc;mpqﬁ measuring plate o3 03.@0533') [Yovp me:s@vczgeogwmgj) G200 SOOI

"k 0 < Q¢ QQC¢C
@C S’Bo&!CuCBCQGSTDS’BGé’DO'D QJ§@§COD

o r

t L

gacvggwéocu'“ @5 Sobcomow n)
s § b &

IDLE MIXTURE ADJUSTING SCREW A 6 %@0&

. L
[Sloplorn
[<
<. '} C_< = o
OIS0 O’)§:® 0 ;

4

Q <

<

~

Potentiometer
A

|

>

t/%
Compensation s
plate 12 ‘ Kg

( \/ To air intake
= chamber

Damping ..
chamber

\\ .
- Measuring plate

o] < < . <
ezn ( alemwcqcep.ci air flow meter oo¢

4
o _LQ < [ < C Coe . Q C C
OJ:Q(YJ&UCD’D:ODDJIE C;C:§O']O’):D@ 00’)%65) air flowmeter O? Gsromsce:@@@ao: o

< [ < c cC 9 2] co
GQ’)GﬁS’BU)O’" @O’)G(’DOOJ’J'GZD’D GC\DOOCO@(T) ""3[9’03’*’)EDJ§QJ

[

o ~30

~
{

Y -

o}

S
1)
g
o
RSN
3
3o
on
B
o}
O
g
3
[0]
©
=)
£
(0]
:
@
[0}
2
=
a
5
Q
8
®
s
3
0
o3
a3 On

0 (T

<

3

(

sorBo5(geiluélgos oTc\ypea:o q$éommcﬁqm&og€s@@o.§c 653 MmeododerlgE el o

-~

=leH=tevs) sramosraeo.mqgg§ @98:13'\\ eoa’gm.gc §Jéeo "30" @omﬂcm@mmeowﬂS mm
(0.5111in) @5@: §o’]m9’3 26" @50(0‘) 12.6 mm (0.498in) ogoeo.:ngo?@sgoo&)n

Air flow meter
Idle mixture
adjusting screw

Nu;nber

L

idie mixture
adjusting screw

4 4
Standard P_ Standard
, adjustment __JL adjustment

wwi’_J L

I Bypass air
e

i
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VS SIGNAL

Vane type s3oc3:8om sb8pepe m:m@mécaooo%c}r%@ozﬁ%qa 0006 pape motecw
cx?ooéep:cuocgjé VS %m:rqao&ogo:@: sasozoo&%l:ogé saoéecuo?ooéep:mocgjé VS oo
@émo%ooén

1.TYPEA.

0§06 Engine ECU o3¢ Constant-Voltage circuit (B3§:60035901300:00) dedlE:
mé:cﬂoé@: gé:e air flow meter & VC Qc%o%cﬁé:eoa 5V (oe_eo:ooo::néu o@e@oé air flow
meter & VS codomayadGenier measuring plate & Boojearngfne8oddd safordigBeod:
o%qsmmoécmogooén%cfg&mcozwéu

Fuel pump switch .
\ Potentiometer

VC & E2
5.0
:> Voltage (V) VS & E2
0
Measuring plate opening angle —
{intake air volume)

2.TYPE.2.

o)6d Air flow meter op¢ VB codeamndaod »oSco§Bernade§anl :fa ECU
¢ B BV eorconifgio§eq Belopé VB §¢ VC 5lo§es0sé VC §¢ E2 mlopm:§
25008 RANYge oSecdadgodeon §aridl séqé ECU A VC codadeuiangdi

JL

Fuel pump switch Potentiometer

Volitage of battery

. 1 VB « E2

VC < E2

[j Voitage (V) VS o E2

0

Measuring plate opening angle —
{intake sir volume) A
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Syt oot iiyefnt VS ot Sifylorod
BEegné :2éq€ ECU wpd cmﬁ&ogo%q;rﬁgchm&gcﬁ@: s08ecommpSad Boygrads:
omeo:dEapdi

VB - E2 _ VB-E2
(VC-E2)-(VS-E2) VC-VS

moéeccoopd

06o§ 260088888l ¢q8&: EFI oné [gélogpdd])
8 it él 3 8« g

L

2. OPTICAL KARMAN VORTEX TYPE

Sd P Somamé molewm
27 ? R ?
cwpdomimadiod madig el spdilys et
. - 7 ek e, T

Sch §BBEcmEEaopSH Vane Type AR T
P . O\ o ):f—‘ ~ ;; b4 From H fﬁwW/-’ “:;1 ‘“k To s
33@03' 60)’)?(? %é'ﬁgt@é“%" Qﬁ&)ﬁ)"f) air m,.\ ?rfi%,q'?’i)—é;}man "miak:
c‘f)q GOD:COSCDOGQ'JO“‘::‘D’)LSH coomotedlod creaner  Fais flow/ S VOF}PK% (| <namber
. - -~ '\—- —— e ,.,,. —
a %95:@333@@@@00%9@95 rolel-1ab! \ ke o *"“"’ﬁj i -

. . , c;: Pr'ashsbure- \L
?9?(‘% §é-6®&)éh o’é@&)’)(ﬁg.{)& i Vortex / 2:«:,1{‘12% Phototransistor
»d;md o']smo%@:@@oaeglx gensrator
OPERATION AND FUNCTION

&:Egoe:nogmg soémc‘\! 7ao:<§més§sv)auom euTe} % Vortex generator (scdmeo;
s$Bicaommep) mesl s pillar ovdsm gEsen ssnos?@ﬂg'ng Someomombansodieciongd
&:dmeo; (vortex) of Karman Vertex opeal oopdi Karman vortexgdsc SEEESEN ”’ﬁéﬁ
(frequency - 'f ) @cuéfncudé V &¢ pillar & gegfion$d: 'd Ren sandiclecic:

@:oés;

?’7'7/"'5)‘/(%
/ &
f =X AT~ Y
Piliar {vortex generator)
KARMANYORTEX
(25 e
g}ﬁmngwrm Ler o —
Eied otﬁtransmmr

Mirror

oo
3

3o &c deaonéaom
g;coc.sraagzaﬁtg_ﬁ (LED é Photo transistor o%m _ Pressure

D D
. — Vortex directing aperture
madlgoontaogd photocoupler) @g?oe.qu‘gs,én l generator ’
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paco%ooep GGB’DO’SG@%E}&%O’%&: pulse signal @5:0&%“

3
8
o
%
-8
8
(B
r80
Eo

I R o¢ ¢ ¢ e . 9c | . ¢, mem. ¢
F20C SQCCOCOPISPOIEHI$RCE GCIEMIYD §?sm@e§§. (low frequency) @@@.wocem
< 1 oc_cme <
Selosteuiitiol Sevak /LI A LT T ot atierievl
Engine ECU
Air flow meter 5V

vm::gz {ﬂﬂ i ———Jl ve il :
Sigﬁwmm, AAAAAA i .

Low - High ‘
Intake air volume LED

3.HOTWIRE TYPE

Co e C 5 ~ Q @
QQ@UODC%’VXGQ)'D S’B(DC\BZ@@?@J’JZ
Y C o [ Q Q¢ c
CGCO@CDEB OINDCIGM O')C:O’J’J@C:

L Juou L
C o
Eegpodaneane & mass
3
/

U%U%CYCDE?O%O%&O')’)OJ C|| [ep] S
L7 e 2 2

?. R {heater)
@03@9@0’? [~{SH 2 HeS e} Thermistor

REFERENCE

s05[gdl hot-wire type

~ e Q o C
%@C\J‘ZQOD’JO?%@\LGQJ’D [=10s}

i

Intake air

Hot-wire
k Thermistor )

OPERATION AND FUNCTION

hot Wire (@({GO:OWOJ’DC%[&) OS QJ)J&@QS%ZOEGOD’DG’E@W qé:COCCSOC‘J’DODéH ETBEOJéOSS?Oé
! o] o L3

D¢ qé:or]wocjoesa:moaéu hot-wire cﬁsm‘féj%
%:qjléso:ooozé cxgjf)gzooé F208c0S @Sogoeom
[~
o

O - C C C < C
SOQ’DODO? OBQDQZQLQ%@C:QD@ %OCGC\)C% @OCOLO%
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. o C o s Q © 9y < Ce
ooe:@ oc@@oo@u hot-wire ¢o FoadSomoé qc:cgjoo:oeomo% 8999:33@(50}:0@5
L [S e L 1 !
N <
e@oé.mq m@. Engine ECU o\ac@eo.mgu
Current
intake (Vi
air T
)
2
D
o
2
3
>
5
(=%
) 5
Hot-wire (heater)* <
Intake air mass ——w (g/sec.)
*Constant temperature
POMICODEOD :roowmccgg hot-wire o3 bridge-circuit &5 gf\:do\zsa _uicg eoaa,%)r
N C0g, O cQ . co S inS..c o A
mﬁ bridge circuit ¢ G@’)CK.QUK\?C‘»JJGBC\J)J’)"D?[ 25900$GIgicl BgPOIVSHIVEIIFH!
oy [§ l*] cQ [0} < o & ly
[(Ra+R3).R, =Rh.R2] 3 0¢ A g¢ Bogopcgean goncquigpies wrpSaopdn Hot-wire(Rh)
< I N s €O ¢ e oo < o .. 0
o s’aocc;mc;@oceswcooemsoeu P20m§BimjticoseeloNs Q¢ A ¢ B ogmlogn ©
[T 4 Lg-% slv 1 [ L
oocaweo::ne[:@soa. 1 operational ampilifier (3 §é:o2006c05eam0905:) 2028 Buorde
TRY P_ p P Je it il g 9@‘ 2 QOIS
Qe [ [ < C Q C
Sl LIS opp soo:moogqm: @gmmggmoawmespms@@ hot ere(Rh)aaazmeepmeooo
Ce 0O C C C [N c Q¢ c Q O < C Q < Q
C\ﬂoozm@cmceo:wmn cr\]::o@oewogarﬂ, Q¢ A §¢ B g Sovcquigpiopn o9 hot-
[ QL 4 ® J' L 4 N iL L
. c < < < [o e < (o)
wire @m®§@§mg¢q aaacx,@ mw§8§mmmw@u (m@;;ag. - 0¢ Asc B gomgpien
< % Q C ° e
@coomcoooaez nv%oo: bridge circuit & oobaooomsraw:@]q: O]
L o L L jLa—) (O34
Q' (*] OC° QcC “ < Q ‘f';: < <
né qemoom m ooa.quc @c mocsmm@ o (mass) o TITIOMEC VIR 7)0§D
[e] L L L . i [ (-3
M e 3 cC 0 < <, [eRe c
é oedoom (thermistor 'Ra ‘') o3 o odigG: hot-wire c%sagq@rx; MOCSE LSO
C < [ o C Q¢ .2¢C | <
@gewo ooaomemmooﬁ mcqeﬁ,eoe& ga@co 6100 $1 25816010020
Q c
B efogré mocewa 203§
L . [
ﬁ@’)é’(\\)ooogo%geméoéss odewseow Engine
b ° i 2 b A fiow meter ECU
C oy Q 0 oC [ RN i i
¢l mass (Boae) 0 mqgoo?c:m%cq & — | (
~ Ra (thermistory Y . .
. . c < [+Xo . 1 -wire; h
Engine ECU 20305 20860920869 ~ Rh fhotowire; heater)
... e W al N
e ¢, ¢, oc o ¢ S, L A 05 »_L\/_QJ..,-,&
qsoo§.ogc.ﬁ@ogj§rre aﬁeéeo.q@c. @[ A . :‘j@ R 1
¢ ¢ Q oy oy T3 . i
WOg5e0 sa0c0m6a BxlgélgEearn / % ToA Boy o
c [+ QC Ce P VG-
e@qm&o@c§ s oaooo@:@c:cqao& V4 R% R i
J l \\/ 1} 4
I c,
Q56200393 ecoc%sfaem.@@:?.?om&. Operational ‘ |
¢ < N I & gé amplifier = i
otodbeqyben[gé secsmcons : L = |
J J e q \ J

ogéo’]mfé@qao&mooéu@gaé] hot-
DIAGRAM INDICATIN PR!INCIPLE OF ELECTRICAL

wirea3ega:606a00emencopdioymd:
‘ : CIRCUITRY

cfBizmotecs[gbond’ so&i3Eion qde
¢o00pbispSic08) @Eeoaoes.nep 20305 [gcvpSomBeogd vsBieoie[at: [garbesedsadea
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Ve ™~
REFERENCE
o “ ec QCA jeR o -
SBQOC‘GCDQ?UQ&?CDOJOvCD} Gaoqjéoeoor; Hot-wire (fh} temperature
.
AT em’.{:é hot-wire (Rh) & znoag$@5 o 20°C+AT - sgrmmmmmmemd 4 T
z - N N\
c®q§c3craocoaoom (V)wémoéemﬂ sraoéqii 0OC+AT ] - T
320 comé FooH D v
agbg; Ogéogi < 3@(:8& g{") g P_S intake air temperature
MDD TQE GCOC 6T 1& St @r0R \
njooe. s'aoéef\r%bocoé; oon%e;.rgf:o'w ™) T . | N B
wpdidmeméiclpé mmdy moferod
e § I S 0 ¢ rnEiadancS3s & PDocdd PN -
Boogommcgéo:;] POCEEN TVFHSYICIAIVRIOICETNC FIGCROODQ RTISIINO, I
c@oé:c&@pf)eo?o%eq!n
. v
7 ~
NOTE
Hot-wire 6¢ e : Somer \mﬁawms »ofecod) mass o3 o%&mssui%s‘lgs?cygrﬁ
Fa08e0ge0 q&mauoﬁvm&em :Sewﬂwi,rao‘ \é%:@g%éwpgméqéﬁ tn{;'::ears%o;o%
- . o

» ~ Q
mssr§508§,.az om,m;p:sac:m cos*au:ntw ,me" hot-wire 00 330030
<

s0$% (Intake air temperature sensor) Rl copiagtimdotatagd

THROTTLE POSITION SENSOR

Throttle position sensor | wsemmo&n 1ES I 3:9’3’.)&35;) o3 o6

Yy
o Q
038 moaogmmavw Yo éil weetordone ¢Eume?

EIN N [ L s! -t

\oc;s;{% mwm.gc}@% weaboy (throttle opening angle signal) TG ;a ~méoé BC
~q8co'a)p5'! c:é::sra"é\,é@ IDL signal - *9 cra\%ﬂva?ﬂ:.raq" fuel Cut-off co*‘;‘fro; Kaogqo:%@m':moﬁs

&

i
a%g Qjo@& ) 8¢ Igmtlontunmg’ fe.sc,h c 1o} sfaa%;’;: %:rrfm ﬂ\“:.ql{je VTA :{, JfO‘

<

PSW signal ow crle 0| Spbiam
0si1CiEa ﬁooc ;ff: '
{ C'

lgroopon
(W

(3: )
"
3
%a

}

Throttle position sensor sog:§ep --
1. On-Off type
2. Linear type o%@@oaéu

1.ON-OFF TYPE

On

off [T

(Idle) 8336005 Power (PSW) SGESgé
saéqénpémesicopieswpdBemciosemigrlytes: PSW e E | |
s§qaaés§ooéa§ e?o&:e[ugooén Zfgnieancod B 1;’h — ; -
005 BYEepicd 528qodmcdad mgnieanyd rottie valve — Lpen
c;sooéqj\'ﬁep:caooégcrggiéﬁ mogogwaé:@{:}oéu o CONTACT TYPE

(]
gjc}éwsq@mcﬁm@mm:mé&éogg IDL iDL - E 1 Oft
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GE: B¢ Bspdiearn sandayiomncd mesdfedsoiqs lean bum switch (LSW) ECT
(Electronic Control Transmission) secped L, L, §¢ L coSopn §§gonducd
o4d65920005 ACC1 §¢ ACC2 ¢obepioanpdgloionpdi (obid) 22600:8c38383d0n *

BFL* oGima)

IDL —_ \\l
E [} o i
TR— /
PSW i§ : \ |
Lsw —HE=] |
] %
£ o By
3-CONTACT TYPE WITHL1,L2ZAND L3 TERMINALS
Throttle position (——Ejﬂe—g&uﬁ
sensor
_1 iDL +Borsv
AN o °
,« l | PSW +B or 5V
ek I -
= = S ]
IDL *
WITHACC1ANDACC2 TERMINALS ELECTRICAL CIRCUITRY (2 -CINTACT TYPE;
2.LINERTYPE
i 3 0cS:con: slid f
oot oncpésilder §d3(gégopdicon: s /S o er (contact for

copdi & slider ep:ciBSupicyé IDL 8¢ VTA
signal 03930305 BGapiad wadBEepeaciod !/
ndniopdt :2&qé ECU o o3§ienfson: S
5V o3 VC omedsud (cob) Bdsorcomangdi o8 \\ \
1§ gproopbaegdomncdonigémeandofscdod ‘
|65 (resistor) mdeagpod saypyodeg aypie) Rosisty Slider (contact for
c00§808 88 BS§BmEorearn GomudSVTA VTA sianal
(Voltage throttle angle) m95§05:)%csp08

a o ¢ £ C Q0 ¢ < <
:Deq%cocf)oo cxe:oomogo:coaoszs’] IDL (Idle) weMomzym ogicop IDL &¢ E2
C ¢ _C Q oy < Q _C
026C$A§OIM DA R WSVII M VI
4 L o L
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V) Engine ECU
- Throttie positio
5~12 sensor en Y
o T ve .
S5f-- _; --------- {Open) VTA lRe*
4t = t
g / 0L JR2+3
3t 2 \c s +8
) N E2 -
2 8 [a] \4444
- (Closed) E1
1t i
0 L
! To other ECU(s)
idling Fully open
Closed « Throttle valve — Open ELECTRIC CIRCUITRY

* 5683086l pdeopdE: ofeommdné R, 8¢ R, s8ocdrec0dcophieomtn R, 062mp5ie05
copbieome R, 8amphieasoopSicont: Sloé&&nphi

(NOTE )

c00>§ Linear type wcsﬁmoggacs?saooozmééqp:ogé IDL §oclear sebacbepiat
< \)f\(
u

IDL §i§l§eaodeoph: c&iomesder mEaé ECU 5 2bdgfeesean ce5300A0!
o€ 2l qS:ee%suSgpzogé 528q¢ ECU oopd VTA signal B s03{g[G: 1dling (s268:0005)

4

gsmégo% Gwo:rae@sasgﬁf c'go&qulgaaén

\ Yy

G AND NE SIGNAL GENERATORS

G (Crankshaft Angle Signal) s¢ NE (Number of Engine Revolution signal)o3o?
timing rotor 3wyt signal plates s¢ pickup coil e o§Bqopconioopdi s2éqé ECU
05 m8E:gbecBodst s copSs$:503 Be§mpcd gé: signal prodeaadi(g opd
& Signal oproops EFI 05892030500 sracq:@:oaéeugo%c% ESA (Electronic Spark Adva-
nce) mogc%mé:mcg§mcq:@:wén

c&: Signal gpic [46scTcoea Sensor i GE1Bet b0 amieon 326592002
Sod eméoﬂ@éo@:%%@ozm:cw&:oé: gé:Ba S RIS EEeale TS 20660036 0

(300 L '

2
*

(Bo

.
*

In-distributor type (sdo[Boor$o)
<& Cam position sensor type (mﬁmc;:mooo:méjéigé}
Separate type (3:§:0¢)

>

1.IN- DISTRIBUTOR TYPE

TCCS m50J508§:ed[53{®§53f3:e030 distributor 035 %:%: governor advance s
g C N N8 ¢.8 Q, < . Q ¢
Vacuum advance a?cepomsaouep.ecﬂgqem?gj ceig spark advance (Q,@mceo,ﬁ) eplerlele]
9 c c C.< Og. < < c g ¢, < CQ : : C
ECU o mmmm@ep§®§g.@q D $1YOWVPII FACQYCA$IORO$OY distributor ox¢ G s¢

a On <00

NE signal 63320305 timing rotor sé pickup coil BS1§aopdn
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rotor ( (é:)cr:o;l ogéoﬂi%c;oaos'aagc: {teeth) :
39993203(5‘?5 pickup coil (oémﬁoﬁ&j} 6T | 5 = ae "‘ 8 5'9“3'
< S R & N 2.8 .C !
cgfno%eo s@&qp%qo‘icrg@o.ggmaquemrﬁog@
single pick coil (cdmoc}Emds) s¢mayica:

2 * <
adlears o nadifgoonean G s¢ NE NE signa
* - timing rotor

signal generator s¢ single pickup coil &

~Q Q.0 e o
24 ogo:ois:,osecran% madiyicenicos G s¢ NE

signal generator o3c3gé:gooniaoadi

G SIGNAL

G—s1gnal tvmng rotor s.c

-

'y

(o]

G-signal timing rotor crgé G”BOJD:GCD:Q(?G?]
coéoap_gsgaidec: G-pickup -0‘2)1 095 =Tab} emcxg&\eésoeooosgzﬂ GGB’JOSCO(%G(D’C)@(D”OD
of)wie:oo waveforms (ﬁézééep:\, GoTogo%ccw Si 5: signal qp: m s’aaa@qﬂ :racomECU
oaé ogooéooﬁo.}:gci TDC sra§:a§cspagglsooo sraaécrogc'aoe.oaegu (eom-BTDC 10° CA*)

4 J

2. s@e@qmmswﬂ r-faosc 005 ndoénicon G plckup coil O’J@@&)dii
: g&ro0pd sbo[Fgomot§mnduodapd

O

L

~.

* < . < c ~ <
%C%CG@’)S(ﬁb(JTOgL%O')é&)éH

G signal

timing rotor 1 turn of timing rotor

180° CA (crankshaft angle)
‘

G signal ‘/\/ N/ AV |

G pickup coil

NE SIGNAL

<

G?COJC ECU w5 NE - Signal Bxéqlapducds §5:006 5195200305 92032 @l:n@u NE
signal ¢p:03 G-signal Pro§TRqups S B3Eel§oren: 3¢ pickup coil opé @@oo (e
oaéu NE-signal 99030% Timing rotor ogé 920902 e c@@ouﬁﬁw@n qcesJooo
[§ C

oS
c o C
@o@@@@@: U)@@@@@O@cﬂ

2
s22:(g¢ NE pickup coil 3 sdo[Fo)om ordocdopdadt: 24 (36
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3&:06 (waveforms) gpiomiododiconcdi o signal gpigeq 9Eq¢ ECU 205 o§éigd
coéoo%g 30° 8 G@’:é:ago:d%é: méqéméoogﬁ.%:o% o'goé:qoioa;éu

1/2 turn of timing rotor

I ln
| [

30° CA
NE signal timing rotor ‘
ELECTRICAL CIRCUITRY AND G AND NE SIGNAL WAVEFORMS
@ GSIGNAL (1 pickup coil, 4 teeth) @ G SIGNAL (1 pickup coil, 2 teeth)
NE SIGNAL (1 pickup coil, 24 teeth) NE SIGNAL (1 pickup coil, 24 teeth)
Engine ECU Engine ECU
Y

|
]
|

(o et \

| 6| | &) =

N v

% o
1180°CA

'1 360° CA
G signal J\//_WK—J\F G signal _J\[ j\[ j\ﬁ
—

—

180° CA 180° CA
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QG SIGNAL (2 pickup colis, 1 tooth)
NE SIGNAL (1 pickup coil, 24 teeth)

Engine ECU

' _, G2
L/WI \.‘_f j: !JW\————- —_—
4_ . G R

@ D NE]

¥

‘ 7200CA

{ |

G1 signal J\[ J\[—
G2 signal )\f

I

180° CA

® G SIGNAL (1 pickup coil, 1 tooth)
NE SIGNAL (1 pickup coil, 4 teeth)

Engine ECU

G-
igniter
&m
e J

W - nre

L 720° CA |
|

—]

180° CA

REqYorc8§:2yb0sd
@ G SIGNAL (1 pickup coil, 4 teeth)

Engine ECU

T
Igniter
L
i
|
— ]
|
W Juu o

180° CA

—
s

® NE SIGNAL (2 pickup coils, 4 teeth)

Engine ECU

NE
<ie- Lor |
_f

§ NE-
i——(
I
180° CA
—

S RAE

a)0daomindogé o§raocdeodbooniear NE
pickup coil §6201§0pd1 BB[grrdooniq
[g&:oecfo3nE:en Ignition Coil 520p6cp0es
obmcpé: NE signal o3¢ sppdecdomaad
a$fgéoops
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@ G SIGNAL (1 pickup coil, 1 tooth) 4 W
NE SIGNAL (2 pickup coil, 4 teeth) NOTE
Engine ECU G’B’SQJSGQSSQSGOTO’)SQOD&%@: Cfaéjl
O3 24 so 380 ECU epioys G terminal o8
o ! iR 3
NE' diode 9@05@ (grounded) oespf::aJooo:
@ m—] ' wéu soo:m@@é diode (%59@5) o'\éisoao
§ NE- Gs¢ E1 wlordsmionm§iodst: 0.7 V
Q <
qeeet
rq
720° CA Engine ECU
— ; T
Gsignal/\[ }\(-
<c> s
™
. ) ’ G-
NE signal v/—/ \(— {r
el NE
180° CA @ L"“’_—E— i
Qﬁso’;:mo%ogémé: §of]crs 5 :;c3'3:0'>¢f>§é:o?L SO N
6p5 95985 NE-pickup coil sdac18oopdi /
2. CAMPOSITION SENSORTYPE ELECTRICAL CIRCUITY, AND G AND NE SIG-

NAL WAVEFORMS

Cam position sensor (mésesm

G,AND G, SIGNALS (2 pickup coils, 1tooth)

C o
comiaotam) 0p¢ sbofSigome Somifg§eosw: NE SIGNAL (1 pickup coil, 24 teeth)
s00056dlqaopbecdq) oopdesnnbdsEmacyd
Coa . . . c Engine ECU
0den in-distributor type §§ clesleslile SR
(562005 G .

|
| G-
{
G s.gnal timing rotor @ l
) NE

G pickup coii

I— l

'[‘ 720° CA ‘

NE pickup coil G1 "9""4/ j\r
G2 signal /\/,

et

180° CA

NE signal
timing rotor
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3. SEPARATE TYPE (23:g0:00)

oS S 88 & RIS 1
o ~ ° . ° Iy \ {7y col
doCeudlguonopoecdt: Bignidd . ; %f
(separate type) G §¢ NE signal gen- G piokup WAL g !
cof H Y

erator O'ODE 305 QD’JQPSOD(C)QOS CD’):GOJ’)G?G§ J2

e MfEieaonddunies rﬁ@o‘e GAdCOPS
i SO° T JO°J v S8 ° % g'

s C . Co Q Q..
S’QG@QG’BC\B\)C\EO%?’J O?E_D O’JCD&?I: AN _— ' .
. - . . NE pickup coil
G signal plate s¢ NE signal

0 (I < g, 2 c
plate ogcﬁm&gocogaag gc: plate oy
¢ G pickup coil & NE pickup coil 095_99 m’;:§ BOORINIFOD

4

(air gap) 3egriadenanpdn 6 air gap s(goéicdzasad pickup coil ¢ EMF (electromo-

c [of . .
3294:090> (projection) gp:

; Q g < . IR o
tive force) o> @5@0@ G ¢ NE signal gm:0? goeoTe®,oE|;

L

G PICKUP COIL NE PICKUR CCOIL
G SIGNAL

G, signal wp5 $0lch 6 ocwésl Compression stroke @ TDC &é& sxodobeors
e} o]

< oy [y o QO < Y < ¢ ¢ % s ¢ [Ny QC <
m%c:aoc;oo@c_:oc&pog e§M$eID £o%:cgczgo?cac§; S150ICCICHEII0Y DMEMIECSTES
: ] Q < < : 1 oy < 3 < 3

s'zogog Engine ECU a%so:cia:&)zn soomcnee G, signal aopdoopd: dclod 1 s

L

FOROVOIE: cSJl:o% méoé ECU :)SGU:(O)ODé%!
it L Y Iy L

3560° CA
o
G1 signal /
G2 signai -
Hrd
No. 8 cylinder No. 1 cylinder No. 6 cylinder >
near TDC near TDC near TDC
compression compression compression

G pickup coil
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& signal gpic? o§Revico aocsooep.mg Cam shaft m&ecoc\,:;; mewomHaeE
oot @ crank shaft §5um upb:,%c. ooéor')fo »eax signal plate &g SQ)Q)S%’D“ s%eogé >
o&coeas G signal :3’3::3'7‘ pickup coil ,:g Nofaood

G 51gnai p;ate ~¢ cam shaft OO éc%é* G pickup coil & méiBemadat
hart 52038 wave form gpio3ogod

S0 oeou,,on ﬁ 51gnal ep ﬂc Gr) Qjé ECU No 1 §€ Nob6 ogméepz qcc::o%mc] Compres-
sion TDC 9’3@59:33_' Qapmsice?sm soaJé 45 26

NE SIGNAL

oo

Engine ECU :De: S’acqchéu& m NE signal « oombwd oo@:s\m@ qé‘ signal me
bdﬁlc 171]¢‘CL1011 duamon &c bas1c 1gnmov advance ang‘le m Bt ch:f)a) S G signal

< <

12600 il ot 0$o> Quw:ua)u

i# o] L [

S < R =

czg;u’.v:j‘;mcf, NE C-lg*’lal sraoam Slgna} plate O’DC Fa *:oo@aq’am‘ ma.g&a;o'\ac Rl>tevtentt
PR Ao Coh SR E: 1 om ey 2 f‘
Sel=iopple oooauoo;\,t; 81 NE signal Wua 3 c;melvutg

1% C

4
[ [o o}
.sj,m\waod"e 30° §ooct

0On
3
O
o}
0On
©
{(Bo
C
8
£
gﬂﬁ

i)
< : - < o
gc: Signal ¢moe X Engine ECU zops ongc

9 <
7 HeeIgoYTORdY
L . (9 [Ne—

)

-

One rotation of NE signal plate

Timing hbelt
/ ‘\\
/ NE .
sigrial plate - |

v T
\\\ (0 — !

i Crankshaft =7

NE signat -

\\\

L Crankshaft

i 4 timing pulley
NE pickup coil ——‘

ELECTRICAL GIRCUITY, AND G AND NE SIGNAL WAVEFORMS

@ G1SIGNAL (1 pickup coil, 1 tooth}, G2 SIGNAL (1 pickup coil, 1 tooth)
NE SIGNAL {1 pick coil, 12 tooth)

720° CA

Engine ECU J"

G1 signal L
{ — 21 ‘ v s
@ r—'w GZi n G2 signal J\[

-

& NE]
ey 1!
3
*. | ¥-___.*_{

| NE-
180° CA

e S
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R Bi2pb0sd
@ G SIGNAL (1 pickup coil, 1 tooth), NE SIGNAL (1 pick coil, 36 minus 2 tooth)
Engine ECU
720°CA
G22+ !
O G22-] % J /
NE+ b3 G signal \/ (W
INE) 00 NE - T 360°CA V
i o IARAAAN ARSIV
L ¥ 10°CA dO°CA

~

Qléé NE signal 2005 seay: 51\0.ecopmooo sar e PEMEEigocpSucdeecEns:
cO

4 L 4
5¢ 980C[g588:56 ek} do&:§éeadScupd: compression stroke TDC s¢ Exhaust
stroke TDC cro Slgrresci8lefgi glomspdiaodorcyod G signal 3 srao?:@@c [gdo0abi
- ~
REFERENCE

Bosch o « oocooc;:an Engine ECU ": %33 {CO’) oat:) 4A-FE G’BCOJ\«Q\} piien) 05 hail
element type [yoso G-signal generator o3 mead pa;m Hall element o3¢ cbc30baen:

~

co&6lg c.mﬁaaqov:m@g electromotive force m 0$O> 60t oae_gn

/

(" NOTE B
$005605(g0] $0l05 2 ddepé G signal timing rotor o3 Cam shaft &¢ ooz
S e, : _— Q . P ¢ ¢ .
mes(g¢lglopdoo:S: NE signal timing rotor o3 crankshaft timing pulley & o6sdlé:
maSiondaoéoonaaSi G signal generator 3:mEnesdscSel mé vomaSf: distibutor
e: [— L H Q it EB
C S e . NP
3?0030. O')LJQDCCO’D‘::DE.BC\Dé-SILCUEh
Timing beit

Camshaft
Crankshaft
G signal timing

rotor protrusion G pickup coil

Cylinder head NE pickup coil
Crankshaft
timing pulley

NE signal timing rotor
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WATER TEMPERATURE SENSOR (mcm:écq@*@%méé)

@gn{sé (eoésoo)aoé internal thermistor @5 sracco:éeqcﬁ moq;‘%(ﬁfe@&mén

o eend

i
i

Thermistor —_

Resistance (kQ)

o ooo
N 2O~ N &~

-20 G 20 40 60 80 100120
{-4) (32} (68)(104){140)(176)(212)(248}
Temperature °C (°F)

INTAKE AIR TEMPERATURE SENSOR

(z20€c0m0§$335¢3)

c C

o ¢ § e RS Q o € ¢
8’3’)3@(; %OCGC\JC’;;G’?Q@Je@‘TfE fDDQ:GO:@&H

L

o)
iL

Engine ECU

THW
(THay| 4 5V
S

Water temperature
sensor
tintake air temperature sensor)

gy 3}9_5 Internal thermistor

ELECTRICAL CIRCUITRY

(@ FOR D-TYPEEFI

, Intake air
! temp. sensor

intake air
temp. sensor

OPTICAL KARMAN VORTEX TYPE

7N Intake air
temp. sensor

HOT - WIRE TYPE
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ELECTRICAL CIRCUITRY
o] ? 9 < JoSY a s . °
STISTTNaY sagfaﬁmga@% C\‘QJOS:UOSC\)@:Q@QD 36031069 mgé%gw;s}smc\ C\%J(C)Q%:UUS EHL

s¢ 2635 weomemifgéoyBaeli

OXYGEN SENSOR (esm05a8qiC33593)

* < Qo o . C C
:raemi‘so:escﬁ M%@&v@ 90 TWC (three way catalytic converter) odeécomear
[ oS 9 £..9 288 0 ¢ @ N <
COCYRITR ga@fvmé'vm soo-5! O’)"?S”BGQ”JBb&“?’E '(o? SO9EESReS T dion Ladiem b
™ <G o 2, . 0¢C 2¢ ¢ <
sle ac:oa,@ o;\)’)é cva:ramessa:nc‘ {narrow range) P0CIH6085 LHr0CONECHS TR
sonABaETdd | caoowr oo wcgzz\wa.,au
R 2 o P 0@ Qo ~ L. < 1N < ko <
ClaSELHESE B erts :;f)’s?qss'aaﬂ o psp slonatspds (learer-ar.o@) S$0R> LU
’] 9 ; ~ T 50 ’C [N Y oy 2 L. 3 oc C90
eledaden: (richer-ud) ssouad sDwpoc? Ereloplelyletoletoat o@e'ec)'o::m Qi) F06aTES SN
— B [Y— = Lo ES i -~
o s ¢ eQ. /. ¢ ¢ Qo2 fo ’ SN .. 2 < c N
FOSOIM 69TCH [EETBOTEIOICHELFIFHEHOD) :xo;mooogc onda0fecpdouad cemnadd]
L - n S C 4t dy - [ i [
C 9 < % ¢ Ty R Iy i < < N <
SIMAQLDWE WIILG G GEITISRC TGOS OG0T sa8momaniansSy
i B L U] O S o5l ST [t
¢ Zirconia element type
e Titania element type
1. ZIRCONIA ELEMENT TYPE
S S-S oo
MeTFHRVC e ZiT-
A -
conium dicxide {ZrC. cioncossd
. \,« I [ v Flange
~eendSe) 88 Tirntory s an :
mu\ku ,wokﬂ./dg SavEves s (3 Plathum
- < Zirconia elemen
element ci§xclicé: element & e Slament
-~ ¢ me o . e Tl
sswc,&ccom" HIEOIG &0 |
J 5" A Protective-~--—!l;f lr;‘; =
platinum f<, 0eH0388) Feachds covar €34 SR
/ < < c e Exhaust gas
SRS /\Apx‘-f\ ~ BN a
oo @& c DO W
< < o <
Eep (element}m w08t anoéed
2 < & ¢ L mc o« R cQ <
Setep G“‘b" g)bwﬁmw%@ DDYMEIUCTG FUBISE SO0 600
S
OQVCPCH
—~c  ¢9g ¢
Zirconia element c‘u\samé.ego%&c@ccgcq@;bw c,s'nmsomcoloceoae rcems; sﬁ
o o) A} 2 H 00y Ry &
(400°C [752°F] or hlgher) 85»940%&;0@551 osoocﬁagqjéo cgﬁé @mr@o@e.vq o6
<

& Zirconia element ¢ oot mésoocgcuuu. G g&:8oomcd OX signal seesgé w80l
ECU oSoeo'vop_Sn gja%_@é *:Bocc\ocg ooéwgroao ss’aoo%aSQjémocao% 23§33 PR boé:
soooo%me.ooéu

coo- e’]oSaSmcspogé Bgpbicseanoas] s%ocmcs ¢ sandBalep glodess) Bocl
2650¢ wenmduli§ (sensor element) Az0é: §¢[gEmlop: R€(gdear emmadadaé
cﬂoée@o §21905¢> mgpbicabon [gbepblgdoopdi B3 zirconia element ¢ woSeviean
oot ercoph8omy (oppodamiaciiondagcd) g oo§w$co> 9’]05@883@519038 Bopt e§<ﬂm s
eg.0p¢eomb B clofaen eﬁwemo@oé@@wén Bmsl ao&soocﬁ:nogé 168 gzl
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somndBot o;ogeogo@::ajcﬁgc [Brentonep Zirconia el- Theorstica

ement o Qéoo:em ccém:epcoé: 03ient000 {1.V@%§:§ . et retio

ooéu \,m_,\%
element ogé :racu%q'mécoo'cm platinum ¢> o au E Much an

axhaust gag exhaust gas

N

Output voltage (V)

Catalyst m@ss@e‘?@&;a}% gﬂ%eu.p.wos@osc o:coqgrcao
C

0O s& 0, O‘)O% m@a&éméa react ! 80 (@']O'JBD G@:o;bn

pl

o\e2sl mc‘baoqéoooodo% c:um@s;:eo@. Sensor & 925§ Caicher _ Air-fuel _ Leaner

38806:3 Ssomicomady fnoar)  ratio imuch air)
Lt O L . —

i
o ~ Q0 g, .8 v 9¢,.Q¢ <
(§®G§G®Q§ bé!uJC sooo@ >0°2 ,Q.QO.EC. \,O'GO? GC\.;J’DG(J BC §d @Q CI)§‘.‘OD@2€OZCO’D§CDEBH
& ]

¢ Zirconia element c9 moeoieaxs Heater
c
e

m@g&%wén ch:: heater \/,C‘Q“ : ECU o 085: 3

(5
(

[OH voe,l %OCGC\D@(I)@§@ G&Gﬁ)’)@@f

C joley
S'EOGC\’)GC c’Q\! ‘??%QHI

C

]

ocC Q <
§(?(7)JG§G'13A9?91\ O’OJé (\ij‘\)o:r‘ p\) neater vO [3H OC@ 3002-1)’)009’30603@8“
e c 0 <on

o QQ 33@33: [ep]eb)

o3 RSl 96105 §9 275 :‘O@EOHI:‘J

~ ~,
! NOTE
SRadmos R ~ -
SIMRVOCCIN oesm%@cm. o Engine ECU
¢ 5c . — Check a3 S
~ ~n A ey e iy connector
o§vo:,c?\,bsmc oﬂmmm £ o8 z0na f}L‘ L\,,JJ 0.45 V
[y o e
»odé mpodmasioient §erias di03es ; | ox _Mj>-
om[:éuecuooa,& effaomeuqlc:néaoﬁ &c:: o%soa l iR
- o = Oxygen E1 |
géeqqec’nq o8z :ramc &% 22 @cszmo:% sensor (;rl S
<
cs‘nc%a%qé ga'so.sjmm§écogo Gk STHD S 1 1
aocm:ot_a\_: ECU &3 £§é'sos’> signal <3
" Q¢ -
scoigegcdoopdlgdangl . ELECTRIC CIRCUITRY
x

2. TITANIAELEMENT TYPE

o)eomaddatenéanaé titanium di-
oxide (Ti O,, g&:005 Zr O, s¢ soloeon &g
o5 BoogbogeSiobgiincd) 8 Besben Losd it
ca» Semiconductor element céa01§aoedi

gjofanmé Boemeg npéolofearn csna>d

Q€ RBo06:q§ 520305 cIBSmae0se 69,005 N 20
729§0R¢ mdeandéq§ titania element o Protective '

3 itania element
swoa:@nooo:ooéu cover Titania
S




184

ooy

Titania & Qcﬁmﬁﬁfo ggﬁcmcg.ogé (ﬂg]soao
Gmcﬁsgqjéoeomcoﬁrog&ioaé@: GE:N25008316[0E:
doopdi GEipdga0pd eamadeud(gll 0969253&: 855
canB53§ms): (lean theoretical air-fuel ratio) ¢
Bypicorn B3 (rich theoretical air-fuel ra-
tio) §6900(030: ¢ qoboneabe[gaEicd[gélgdaops Tita-
nia A 9390§Gio0ps w30g5e¢foigcopd: [PHigoelgol:
Og[gdopdn Belopé element A a3 B3BSed[gdes

098D comddnardmnmEoé heater mdacd
93293 X QUi 07

ooéog&ooo:ooén
RSEE s cam0deus(gdlanimnd

§Ean0qdm03é: ECU o3 sodogabaon:
:Déu sgéq}é ECU coé OoX + Qo%o%:ra@
oé 1V GO:COO:ODéII ::oéoJé ECU 035
0&Clorphi§ears comparator* wpd OX
terminal o3¢ (titania &1 o30c(gérad(3e:
2¢q) [g6sanmnioytie o8 Reference
voltage (s2§E:53320:) 0.45 V && 8§&:0b

2051 gamoSﬁ OX &go2t 2p5 0.45 V cood
[Bresayé (esncdBaEéanad 250505

aghaorcBh:aybosd
. Theoretical
a air-fuel ratio
g :
L i
o |
T
T ,
8 ' Noair Much air
5. &linto into
O 3 % | exhaust gass | exhaust gass
X592
O wn
i
3
2
3 - o
Richer <= A:r.-fue! => Leaner
{no air} ratio {much air}
Engine ECU
S
oX® 1V
Oxygen ’.a
sensor \fJ 0.45V
ox . ">
Check [Jlﬁ i
connactor | OX
ELECTRIC CIRCUITRY

cpyt) 2éqé ECU 0pd ccu-e']o%sgsaéjl:%é Bapiespdon 20056052051 :amcds) OX
?La_saozooé 0.45 V coabecudesdlon (eamadadqésntandiadoamecsolon) ECU 205 6eo-6lodsd

soé]l:ogé £§e§:e§oop_sug a'e:@o%oaéu
* Comparator s2e[03p&:56:8050% e36/0580
189 035 Go%@@ﬁ:o']oaén

LEAN MIXTURE SENSOR

Lean mixture sensor (Bgpbicor 9
cepoc§190§d)cd Zirconia element type
condBqlaangé ompdewraddfgéionden
[l 096 contoopbi S3earSerabigides opafgaiaogli

s0pbepby

Haater

Protective
cover

Zirconia element type conddBoEsoancyé wéanannéiséngés eoncBql
o"lo@g ooom@o:p:qcﬁmq %m:c?oSco:@&coTogé 053008050081 Beordoopd: lean



ORI

mixture sensor i3€e %03 §[gS 5000 23§
(650°C [1202°F] Bowncd corbaghs) op€ Zirco-
nia element o%?&eo:caao %mzm@apsén Hoeo

og.03¢ Cloéegeomeamnadadal veammg 23jpon 8t

0816000 C\gjé&ommm&go% @8cooaéu

mogﬂa_f):m:@f; scu-clodBmeeepayé Bep:
(rich- @5) c$620923) s%ﬁeeocg.ogcc: emcﬁsgqéo']
o808 Zirconia element o3 [gobg) beddient:

[46e3y1 crofeco-SlcdaBsraepapé Bepd:
o ofgbegyi or0§ec-6 spopé Bepd:
(lean [46) sl Bbeaoeg ¢ comoddat
apigo cldesq) somabeedyd] 0902038 Zir-
conia element 3 [goba§:8:a0&:6000 b
8roenamencopd: @:meé@@wén

lean mixture sensor o3 Donigs:
wcdomeoabss codligEqeoniigscoqson
0 60-8l05aB reepa? [Bleréoocdecdoon:

o] L J

s range »opéidescoqs 6§ Bifgeodoont
3&:[gdaopdu ofjsodancpé Zirconia eleme-
nt o% :mlﬁeo:eﬁsraogcﬁ heater ooégcﬂ%oaéu
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Amperage ——

1 1

H
151

Lean

Sensor

mixturaG

20:1 25:1
Air-fuel ratio
Engine ECU
LS

—m— 0-1V

E2
E1

T

L

ELECTRIC CIRCUITRY

qé: heater O%L Gmo%a%qéeoém og&ﬂ%eoao heater §é:cr3 ECU © cx%%:a&éoaén (oocc)éﬂ

52600:8053c30lon o3¢g0b8n 275 S[mp3dl)

a ™
REFERENCE
Theoretical

ec\)-oqogaggasqoogé agsraog§§é: o He a‘"'ffiel ratio r;g:ﬂ
(20:1§9) c§co03] &scooéoa&ﬁogé NO jerm) \\ ;000)
(%cﬁm%q@énewocﬁs@ﬁe‘p:)l CO (omg§g 121600
s§005395)s¢ HC (B5Bogs) F3ogd8y 2000
erepspdiagroopdal samadclogde BE&E 61 400
0l g]ﬁwégosm-echagmeqacgéagmcg:%
$p5te50lon HC Slo€eBep: coogooeansd »né o200 1000
o eepagh | S BepeGciooss
@560%5&>éu

O 00T 14 1 8 20 22
Richer -— Air-fuel ratio—=Leaner

\. _J
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VEHICLE SPEED SENSOR

gjaoésooe} 329$oomo$ogozc§e:no codembanidioyss: § >
qu: aoésooooé ISC ®§5o% 08§:9J16q$w0éo§ 33%$@§m5@m%§i§é 99%$ecop9;sam%5§a%§

&)él!

Speed Senscr (woé@$ﬁ§:wém'a> Qéem:e?ji:%o;éu
Reed switch type

Photocoupler type

Electromagnetic pickup type

MRE (magnetic resistance element) type

ONONONG)

1.REED SWITCHTYPE

[9s]

oje0éa0903 analog combination meter (m§ssarcdléioddon) émdan
b g&:0p¢ speedometer cable soxgEeepdocd(G: reed switch <3 on (3 off @Cilgiepd
coiea magnet (:Dc{im%) cﬂ%wéu speedometer cable @g:mi‘}uo%copgjeogé reed switch
¢&[gén 8ob[gérecurslgbecToopdi 2dcSadopd somdecdgid Sima3é: Polarities (o€ §ig§ian)

o’]%a)én :x'xSLorSc% Noé%:g%:s;é S oé%:gé:o%%@’::&j ca::%gm@o:eglwaog(g@é@om wc\?)o%

[eH

)

cme

1.8 IR P A ; S 28 E0meel RRE: (REE na
@']oosao,ooé :Dogmcoéocgﬁ@cﬁwe§§sagj reed switch &1 @Qcepia? B(gcs crg:@c.@o@e:

QJéH

Engine ECU

e

sep| 3
{ * S e

Magnet ﬁ Reed switch
N’ (JJ Re'ed ;
N switch ¢

i To other ECU(s)

{} To speedometer cable

[

L —

ELECTRIC CIRCUITRY
2.PHOTOCOUPLERTYPE

gjoéan3 Combination meter cp¢ odsofoodn g&:cp¢ phototransistor s¢
LED & ¢:039200600662>> photocoupler Jl&oopSn LED & phototransistor o303 speed-
ometer cable & oaéﬁ§:géméem elgrErpti Byt (slotted wheel) [a€ 8&:(gmiconcopi
cé: slotted wheel oéocdoopboopSsé LED ¢ odagodeammeuingiad M6 o e
Light pulse qo:m@&%@ozcuméu q&: 20 light pluse 3 digital meter computer (3bayd
mcﬁgmcg$olm) o 4 pluse 9’3@56@05:(\5030 ECU < signal soraopdi
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To +B Engine ECU
spesdometer Combination
, cabie meter _Pulse '
ﬂ conversion 5V
circuit
X0 B ek
Slotted
wheel

<5 l"f 4 l
a ‘l’l&\" | g‘o other
: ' 7 CU(s)

4 W‘P Phototransistor
: : e TR
Phototransistor

LED
Photocoupler

ELECTRIC CIRCUITRY
3.ELECTROMAGNETIC PICKUP TYPE

ajeoaonad ooq$oe§§l&ogé nSa0&(B: c0q§00dglimgaoldic cuéoo%ﬁ:o% doé:

copdI gjeoéanné mFmsiadcdodmdsr GEmdasé core méaa3cloaphi saogiecata
Jl o rotor (§om) 06933 ce§oedelisrcgadadomé cdeaniongdi

Rotor

N@L 3

lﬁy G

Speed sensor

saapbopb)

Engine ECU
coq§oedglisacpaied (Trans- prreeeT
mission output shaft) copSeorngesl <)

2092 AoENS 3¢ BlEccpés§ Core <
§<§ rotor o%_sa@o:%mcg)mcozgo $:cuo g Speed
Sodeorogaicdabst oodarpddlgdedl aopdi g

Besl core Blgodognrearn adc3cbom: eiisT

BEepil meqIcderc0d: gpiad fﬂ/
Sobi gpSragacdorfgdeolanf: G s

o3&: 3¢ AC - 8o (Alternating cur-
rent) [géecl cooooghn ELECTRIC CIRCUITRY
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G& AC Somxal (3688 (frequency) ¢ rotor & cpdoodssies Bad§odsasm)
s[goicdeanclopé G&:03688:3 wodAg§s§:52[gdd0b:q0r0b!

5
<

Rotor Generated

f i Speed sensor . Gener
D Aeaat o _l_/__., =] f\ N veform
D B s I,:;/ Magnet —g 4
Engine e
ECU
-V
Transmission /,/ 3
4.MRE (MAGNETIC RESISTANCE ELEMENT) TYPE b ‘\W L

g)oe0o03 transmission (coq§oedgl:) Be
005 transfer (wq§owo) pEnS0EF: gE:ad output
shaft (s20g05g0)dl sa6erE:8u922:{g€ copSuodeoangdi

Speed sensor

gjeo€anoyé MRE (magnetic resistance HIC H
element)caTo.')cfEcﬁ?éﬁogé:ooéag& ooécsoooSooo: L fors)
sa» HIC (hybrid Intergrated circuit) 2625 mag- —

netic ring (5c305apé:) o3clo€aogdu

=0pbegby

MRE & ?éﬁm$f§:90 q&a’:a% wcﬁcspécuocoao ﬁc@ogm:cﬁézepzcﬁm:qoch;@o&
Saoghi Befepé dcdodemicodiclorigpiianiepad ada3cbmpéionnEmboéomnisarn a3adad
gpiel copdocdelué efgpéiadeofgésfyé semnduciopéeudigeviconicar alternating waveform
%3¢ MRE ¢ ogob§eoaopdi ,

speed sensor § comparator wp> Alternating waveform o3 digital signal
GEBGC)O% e@a&cﬁ[‘é:e@o& mco$ooe[$®gmcwé Combination meter o%eeo:(cég qé: digital
signal o3 s05[golosacdé: elgaés(g§[gendanpd

waveform & frequency ([53655:083:) ¢ b3odRE0pEMGEM”REa 550
ep:c:ﬁ poles soeqsaco)cﬁeoTogé ﬁfméwéu oooéee%scﬁsraq :1’)(\%0%085: (magnetic ring)
0o §05ec>:ﬁ:§ooéll cm%segao (20) magnetic poles (0503(7305%30353) mgﬁﬁmcﬁ%@: oq,$oo5:g90(4)
Gm:?gpaén ﬁa%o%ogé:méoo%méo%é: 20-pole Cgéogé 20-cycle waveform @5@07‘@: 4

pole (3@035 4 cycle waveform [g6ecl 0
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Magnetic ring ——

(rotating) N I S [ESSN
Constant voltage circuit, +B
= MRE output
E oD i & o5 A i
%5 combination gﬁ$5:rator 0 _r ! l L
oagmoﬁ ; meter
! : Speed 12V
sensor oV
output
20 - POLE TYPE SPEED SENSOR
20 pole 4436 digital signal & freq- SN Sariis

uency o§§:03 Combination meter 03¢d1§

20 - pole 0
cox pulse conversion circuit seo:gé adc3od @

(20 pulses/rev.) | output voltage type
og&ccn méocﬁg{mf)oosgs‘aogcﬁ twenty pul- OV <> 65~ 12V}
ses ¢ four pulses 2(gd3e{goEapfieso0> sig- @ 4 -pole 46 _ :
nal o% Engine ECU o%eo:?&ooéu (30'3:006(:) © (4 pulses/rev.) Vir;;:l(?)zsizlfe
o3¢{e3p3d)

[ 4 pole oomceooécoaosoqﬂ 023 &oaqoo@u oooooeJl :né speed sensor stpleievp)

ooo§wmwe%cq6 ECU oSeooo :6 Combination meter m@]oooo.;a oa@u s'a@o Gooooo:ooc
g ooo§cﬁmw&3 Combination meter m@moo§ @c 00 Engine ECU :Dooooqm:no vap_ou
(Electrical soo: »dpE[3p3aln)

speed sensor ([§§s§:e08e00) @ saagodaoniend (output circuitry) oo 0308 co580d
%2q g 20800001 Befoypé output signal copSaopSiampesdscdenq gl 10800051 Gdd¢
output voltage type (48[ cq%ooﬁaeo variable resistance type Booaen

o%oSoooogEmnS%a’a:n [Gegeon MRE-type speed sensor gp:o3 5260l 0péaonr(aé
cwS[gaozoopdi

( REFERENCE ' <)

+B INPUT |OUTPUT

COMPARATOR :gfvompm == e
comparator circuit 20p5s2088g925:

§699505008203 reference voltage s2(gé A<B Lo (0)
eg:uie@:cq;oos eémém@:wéo% 6u05cdd
2opSaB Badfgodq§ercgod reference volt-
age d3m[gricons Input voltage §E8&:wd
20pdi :aan0dq) samadeud[gol poes s0otmd
¢ Input voltage B o3 reference voltage
»[gbegrgdadcdolor Input ¢ output =

‘ ggrcﬁoéggo Eo_’woSewo:sr:oSL&@Smo ;_[ | A I 1 J l_
&

speed sensor 205 alternating wave-
form o3 digital signal (g3 s[go&:cd
q$930305 gﬁqgﬁeaooéqjcﬁ&ésaaé:@[oaéu
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ELECTRICALCIRCUITRY
@ 20-POLE TYPE (output voitage type)

20 puises 4 puises

Speed Combination
sensor Jm_mmﬂmeter _ﬂ_ﬂ_

;5‘/\/ gPD »—ngi:
Jg? TLiRE

other

Engine ECU
o

Pulse conversic{n circuit e

T S

(® 4-POLE TYPE (variable resistance type)

Speed 4 pulses

sensor —ﬂ ﬂ

p$qgornBiiqpbosd

@ 4-POLE TYPE (outputvoita

4 pulses
Speed R 4 pulses

ination
sensor I ” %oer&limat I |

5V
2% v o% SPD
3 ; Z;E To
other

ge type)

Engine ECU

T

=

VA ECU(s)
Input circuit

Engine ECU

P

s

STA (STARTER) SIGNAL

séoadecdomgorpifiocd sxlgoSqse

d L L

0305 @) signal 63 saa3:(gieopdi GE:A98mand
c20o8qden :EqEBaopdficsodsaconayd: En-
gine ECU ¢ SBo§:apaoph [§Eonengéiad o8[g)
sotfgéilgdaopdi somcbeudoloseq STA signal
S 1502 (starter motor) Bsordeorn

So20: gEoppean Gomtodlgbefogrdicd Bangé

GOCDéII

!

To other ECU(s)

5V
SPDJ e % e

e

Ignition (M/T)
switch

Neutral
start
switch
(A/T)

Engine ECU

ELECTRIC CIRCUITRY

-
REFERENCE

méqéc@qﬁmﬁago:comén

1. Engine-ECU a5 STA signal ooq 92E€Brpdoopd Bewac sopdopSaBadgodaogi
m8oédopiSicsodmcné: méqédicopSocde (§:05:(38:) me[goecscddndiadilgodes
o5 NE-signal o s»odifgeon méqepiopdi§oopSi

2. mF canmiolesdaciempé mEqlapd volesofercyé: STA signal o8cosdlo

ﬁ

J
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NSW (NEUTRAL START SWITCH) SIGNAL

csa%ogteﬁmﬁootﬁoe&a& Bewpcdaog§eBdsocded m0digleanondepiopé shift le-
ver (8axncd)él seegmeconied "p Bowod "N" ca€§eg o Boorod mfgrieonsees 9aconicndo?
$8es05B0pb03 2&q8 ECU ¢ ifgcboocdecd§cqsesncyad of NSW-signal o3 saa(gjoogdi
NSW-signal o3 ISC 05502088291 5epap€ 8 9205:(g 205N

Engine ECU

T

.9+B
= NSW :
ignition

switch |Neutral start switch

Circuit ~
opeing B 1ol
stc.
NS
ELECTRIC CIRCUITRY
e 2\

NOTE

1. Ignition Switch (J%:acxgoS)o% "START" S'ae§samo:ogéooo:%eoaosaéj%§mogoo21§m:oaé
NSW terninal s3sepab§aopdi

2. §:2000520p3 'START' ev6§92000:9 cgsmooq$s'as§gaooozepzogé§c§@: neutral start
switch ¢ogé (open-gd) cscqé (coqioedgtien L', "2", "'D" or "R 03EQesyC)
NSW ox0850588s92¢0(g§ 20pdi

3. &:20p0500p5 "START" mee59005:0036000 nj$ mesmconigpicaEfes(Gs neutral start
switch ¢> 805 (close [96)escqé (coq§oodgiien "P" or "N 3€8csaE) NSW
o768505§ & soten Starter motor qpé§ear Electrical loadooopbodelné$eazaopdn

5 ),

AIC (AIR CONDITIONER) SIGNAL

of signal eovzoé air conditioner § o5c3c5modd§ (magnetic clutch) on 0pd
Buwod Air conditioner switch (sdamp§iacgch) on wpdad dodiogdn g signal o}
megicopdesodmapt: SicuiBEelB§igibq$sé ISC 0séi fuel cut-off speed s o(gnicon
co8ca08qobepial B bqfsacgodoeazajoopd
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Engine ECU
! AL

! amplifier Engine ECL
l ! T o A
Sl TS B S S

A/C l

2 |magnetic i

= lciuteh e
= i ‘ N

——

ELECTRIC CIRCUITRY
ELECTRICAL LOAD SIGNAL

Taiifamp {
5

o) signal o5 8:fiept (head
lamps) rear window defogger ¢

l{ Engine ECu
i ST e ——

. i : <Hiamp control SW
[ —— R «—:H«“r————»«-—*——-\

< < c o oy ; ;

Lo.mooa’mé” WODEEDIIGU PITETILS | @Ta%liampi

< Iy C
6$ signal 'raoocr o0 ﬂzecgc STIOM - o i
1% H N
ng < Iy 1ELS: =
O OF0D ep (f Ot SICVTLTT > " g ;
= j

(”\Reas window i %
\,/ defugger Lo !

._1
T Q
9
7}
‘g
B

imé ECU a%bo 1060 \_

L.e)o

- [ ——

o@eoi @'J%&Oﬁé@@'\w (sir
&

&
signal 036980?33504* ECU 333

) E2TRICAL CIRTUTRY

qumgbocmoo§§5w:3*‘

-

g} signal o8 ISC osé Bé&:

FUEL CONTROL SWITCH OR CONNECTGOR

oy switch (sc00d) feonct connector
(=% [ / [

e - - Engine ECU
(s’amog\e 9950150‘*5 f:ve;cﬁr%ﬁagemc% FoaoMTION T,
Fuel control switch :
(premium) e'loﬁw::;: :S:D,,@m Engme o connecter %

,____.__._.._,..%.{y/ LRl o1 —

ECU a3eu:8oopdi o signal o8 ESA osbBéigd ; er Sy B
epR€ :28maadg gfj,appJn En xgme ECU o3¢ S5E E L__,_._, 5
» mmzeorgég (regular or premium) coogo%w% i i
o%scomear> advance angle data 6 (two set) ]

m?}a&én regular gasoline (oa$9!o%a§) Rmadig
ELECTRICAL CIRCUITRY

< < <
CO’).CQ!C?’BV d<: ECU 2 cweom s” quvanL,e
I8 c ~ < < < < . S
angle data { \@,9 iplel={EH-Tovpl=lo epleli¢ ’)e\u Scelcek {Teplonoaltlonty O“"J&l wooudy) Premiuln
ST 9 s < CC e < 3
gasoline "’QQJD’JCS@ MR, oY :?Bagzggm'xmc omsduciiens Advance angle o> wob

am@o.aop:»;=
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(NOTE i

Fuel Control Connector

2§ cooeebe0r5und cebacBepiot Slod
Boeconéion: (premium) Bercigescornses]
§ ofconnector (s22005) B3ox6s0¢ (s0059308)
009035@ ('39$9']o%33 (Regular) o% ga:)'?:@le§
conmal gjseodagodconiaadopdi 9afga:
comeedaddepipSeoimeeamcs s slp&gsk

L3
C\BOGP’é" Fuel control connector
g&:connector eéméc§q0035§wé :
SBawpdséelodadaregmes (regular or premium) mqe[gotiadeoiqepd connector saes

$2002:03D Ge%@dﬁ%é@égémcﬁgogé[@éﬁgéwéll

o J
Engine ECU
EGR GAS TEMPERATURE SENSOR EGR gas y
EGR valve tomperature
sensor 5V
@aoéaooo% EGRvalve ogcc: ooﬁaoéooéu - %
géro0p EGRgas & 20883808051 g)0é 7
o0 035300950030 (thermistor) 035:30'105@: cl&
5 03 8§92083 Bedm0E O E2

0pb92692:56§92055929§5 VEUITINOC SOV

§§e2§53s§208x0ghn gfofanecged san f—%‘

signal gp:03 diagnostic system (s2[gégpege =

8 (o o2 c EGR 5 [of C
°$ )°3° 9”?-@1938" s ELECTRICAL CIRCUIRTY
28§58 ojofangé EGR gas & s0§5¢0

20560550558 Emjesnpior dosiqeomsasl :26qé ECU wgd EGR 58038 §|038ies

[e]
ooécgafz:@os @: "CHECK ENGINE" vyea 8:(\)5:@0)’3 9%5ma§gaogsa;z:péu

( REFERENCE E

98),6000005§ D-EFI 0§bep:0pd EGR gas temperature sensor o3 seadefg) |
36N gE:058ep0p8 ©§85:850ma08 500 (Vacuum Sensor) (g€ 92803050§§8: SomioacyC:
0oopSREe[gbo0pSa3 d06:FE:sp5g¢ EGR 22c9dcpbacdodesoiangdi
3 y

VARIABLE RESISTOR

o resistor (§ogo») o3 D-type EFI o§dep:s comnsaBolandamnmbaotangéiod
caxi optical karman vortex type air flow meter a3e0yc5 hot-wire type air flow me-
ter saodigeo L-type EFI 0§8B30R¢ max(goopd sacsicopdodsrcepercss (Idle mix-
ture) & cv-clodBmda? sfgoliadq§mcyad o resistor o3saadfgioop
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Idle mixture adjusting screw (sacsicopdeepsacsrq§pdoadsr) o3 clockwise
copeuicyé resistor :20p8:§ BEepiad egaypicoff: VAF terminal §20:03 [§E€oroSeoapdi
c[gtig§ooeommlys mesicopimrcepocsr§§doodsyad counter clockwise (c0053q8) copd
cuiaqé VAF-terminal §s25:c3§6cjc00p5[gboogdi

VAF terminal gsax:4¢orcdogé Engine ECU oopS Bo§ioocopbol saso5iq) [gEonEeo:
B ccoslodBorceparcsna’d BsadispS:dap: (little richer [48) cooop5

vC

———O
> Rich 2
adjusting VARL .-
Connector B o !
. Le?n EA k gr

Resistor Idle mixture =
adjusting screw

(o)
Engine ECU
ki Variable R
D ;\@ resistor iy
O/ Midle mixture

ELECTRICAL CIRCUITRY

( )

euSacdmagpionp€ sepieanifgé idle mixture o3 §§BeSocdmadbeq Bea5§§3$

S6conclon CO - meter 3 m@m@:mo@:@m@é@5méu smu5§) CO - meter 0q8&clm

@5%&\315 Idle mixture cr% eaj$é@8:wé seeomEadigdaopdi
K

' M
REFERENCE

1. Vane type air flow meter o3¢ Idle
mixture 3 air flow meter § Idle
mixture adjusting screw c3copd[gé:
[69§88E0pSn (92§, cammaéqepié
20p8§wéocd (Aluminium plug) [¢é ¢
Seal (cdeo22¢) [gopbeontearn Air flow s g T
meter gpiondaoangdi adjusting screw

2. D-type EFI osdupigé comnadaBoéeancl§sarn optical karman vortex type
ofeurds hot wire type air flow meter c>620€gd L-type EFI 0gdepiogé ECU
oopS Idle mixture & eco-clodBedead [GaEe$mecyad comradBaEnéamearsar

signal o sespifgearnelo§ GE1c30x¢ Idle mixture 3§§a3q§ BifgorogSiocdmbeq g

vitd
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KICK- DOWN SWITCH

Kick-down switch 3c8uodh ssmcdocbfmbiat:
[Go1038Bc5 P b anlconraoghn Send? wweedocdumalyeh
20 géeaaos%cs?samo:mﬁcgi;em?é 5;5::\%0503]5 kick-

down switch o8 ON opoiG: KD-signal o3 ECU 33eo f,pedaa
- . N . jo ——

b1 g KD signal 68 power enrichment 900 9205t s \ S

@LO‘)é“ Kick- down switch

* ¢é switch CSL sfzg'):eosoms?@@p:ogé Full-throttle -

switch Q?mé:c;ai :oéu

ACCE- Kick-down
LERATOR ...,;“"‘“} 7 -t
peoar | % | ¥ K
\ \ X
) g\\ %\
A

‘}é@\

Y N AN
Accé!{rﬁ

peasnt

ITEM

THROTTLE Fully Fully Fully
VAIVE closed opened | opened
KICK-PCWN Off Off Oon
SWITCH

WATER TEMPERATURE SWITCH

o switch (sc008) ¢ 328q€ap¢ mocpd
o elgbegeypé: signals méqé ECU s
20p51 2&qé ECU 205 6 signal o3 coc>5q§G:
o€ eonferadlicant oybiesnd§ad §omyeo
g 520305 EFI 05ds¢ air-conditioner cut-off
control system (sommpéigbor§Biadesd)
BB B§igbeorang

CLUTCH SWITCH

oj clutch switch (meoc5§acyod)
»0o5§egscieanady cwn§fimcocd§ercd:
[é:/6[gaé:3 dodieopsi oy signal o3
w8yl Blgdearn mEqllghasiol B
3Sepopt ma3(gfG: Bedgliad cogpoyeoadgh

%
8

—
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Engine ECU
—
Kick-down
switch
g tii/_ﬁ e
| .
!
+
N
ELECTRIC CIRCUITRY
Engine ECU
Water temperature
switch
[ = TSW
1 i:v/c ‘ S — +B
% .
+
N )
£ ECTRIC CIRCUITRY
Engine ECU
I —
Clutch switch
I;l | NICL o +B
E—
~——

ELECTRIC CIRCUITRY
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KNOCK SENSOR

5
21

Knock Sensor o socoéglomsancdopé obaél: méqlenoyt: knocking (eslo5od)

wdcolaé:aB éa@:cowéu
[ ad = i

Knock sensor
P

Q | To Engine ECU

/
Piezoelectric eilement

52&0f o3¢ knocking [géear 33l 5a8q ECU wal of: knocking [gdec? omapaies
Q — PO TO C 3
s2cp05 KNK signal of @35:}3{@: znéc@éc%5:@0&8&@503@@0ng@0:0§&&1
T i § o3l adelond [G8edTeommdlume efiptiadenmndomid cocbeuaoss
Graotson0p€ 6alobadelogn [goedl soonmrsslveng slgptsadenngeria’ coodeuigy
Fiezoelectric element ol§aopdu

rﬁ&&é (frequency) 7 kHz sf’éprgé s@éqésé‘.o@ai@o%eul coonefoyn c%:@éﬁézmé
knock sensor o m@@s@:@mzo%a?oggo:méu knock sensor Qj.a%eu:[: ; @: o:\oge;[:qs‘-: 2] '
sars »§alelRs ﬂ:sasof:e@aé:cﬁe:nmo% [aEeomBommiam: ooHeurosdEcE micdaseso
l.§ JL@ ﬁ$ . i Qo @' L4 JO L B \J§ Jl. [o] \-I u?’
<

ae%e']ﬁ@@ﬁ&:ma)éc@oé:cﬁﬁmogo%@@G:D') %32’):@ J:C%C?OSGO!ODEH

Engine ECU
Ty
<
2
I
!
g Knock sensor
i KNK e
<)
” |
Low —— Frequency —— High oo —~

ELECTRIC CIRCUITRY
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(;QEFERENCE

5&0¢ ECU oopb KNK Signal § o>cb Strong Weak
oS8amrmctempag§opd / eemPagéapdcd
pobiatifgbmEaoeslobodigdagd / slsdaogd
Bddaopdt sdagfopbeslohodigbesopdep satal
ECUo a?:@o%o%iéq&mé 8:@0:0%595 {Igni-
tion Timing) &% ssrcdoyesréass)jscraopd KNK SIGNAL
GQ?(SQS@%GOTGQSO@$QD’J‘[& 3308903:3

|
ignition & ignition 6
. r* R ;

Voltage —=

Time ——s=

4 8]
C Q »
ga@o c'mag G@’)mo;c Q.G0.0')&‘QCC? oo

i
. y

HAC (HIGH-ALTITUDE COMPENSATION) SENSOR

Ce

CDCO@CQ’);G ")C:C\)@ C‘%Q)@@%CD;DH "‘C“"":‘1 CD,’.DGSO’)O’)\)&C JZCJO J(t)

cdgooniea>n marufold pressure sensor (o§33:5020130¢ 500

—

s — HAC sensor Engine ECU
< N C o premm
igoecoic ECU s¢ l ve ¢ 5V
s i
£QL.. .8 ; ;
Cgcopl W2 M! HAC .
C [ o}
plefeplél=toviale p 18 1 IC ! ) %
- < oy
Q0051 IQC6aM6|ew|D I <
Bésarely ey j I

N | 4
202928] 60@EINTY | gyicon | LD

on T
- R /—/‘ﬁ_.-‘____l L e
Soern 920860 oc:"rfwcn 6' faés (den- chip f L~
Atmospheric pressure
. Si a%saax e @!% |.
oS hotwire *ypt, air flow meter ELECTRICAL CIRCUITRY
o {type with sensor mounted separately
sésaxn Letype EFI ssakfméoop: typew parately)
ozt eSap.Gwa'Bﬁ ﬂwcgeg)c:o\\vm@:! HAC Sensor »p> géie{(p&iaded’ eSméeson
S - [ J A0 10

{)G""B’)" GSODCQ, Q(‘%"‘0.0&Ell

L@O
x.i—: )

v)

ofeolend ompdeanntdsdmaodardder | o

) o 4}
manifold pressure sensor oo turboc- | £ al

>
harging pressuie sensor §§ s000égéopdn | 5 2}
N (s a . Atmospheric pressure
Beoobeopd: caoicudea0s Vapor pressure (ga6g, g
o~ .

° ~ R o s e QC _C ¢ .
Bomot)e[pE:cdgRam§38E 320305 s0g05Gew: -3.5 0 +15 kPa

¢ ¢ N Q. .¢ {(—26) (0) (+11y (mmHg)
e JeLUgC og@o.q;o%aoaagn Pressure
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TURBOCHARGING PRESSURE SENSOR

gjeo€sone turbocharging press-

R Y ~ o Silicon chi
ure (528B56§G:Ge01) Rdosi0pdn G riepn enie
. o . o Pl
mécaoooﬁg_)?@ mogoogoggochﬁp(l&) ”%J"] : ) ~5
pEeudlgeniomnicars ebd&Eiamianearned Zﬁ:g]“bfrf ; - ; e
N < L T W i ey
ogorgoé@éoa&u p=i B P

g;mad§) turbocharging pressure

des§mBgEmcdesayé wéqé ECU wpd

d [
<

sracqéo%mogoggeo:q%:mogo% GOJ’)E@’J£ 3 Intake manifold pressure

c0:8ecd facheomadodoosdi
[T ]

v Turbocharging
Eh pressure sensor Engine ECU
H /—'—‘
s ; 1 V(L‘( sV
g L
£ 3 PIM
[= aen
’ ic
1 T
3 1
i L. L E1, |
, ‘ [__' —) J_
0 i3 100 200 kPa 1
{100, 3.9) (750, 29.5) {1500, 59.1) (MmHg, in.Hg) To intake
Turbocharging pressure {absciute pressure) Silicon chip ~ manifold
ELECTRICAL CIRCUITRY
SRS mned do:leim +B Engine ECU
]- L IL.J[ 1 L [ L il Qo O -
d:mg] Signal 039323%:{Gicondi cwdlGUl some o f
°.S . t A R i ; o/|Stop tamp i |
mogcanoseses STP signal &1 Swonies £ { |switch | f
Q c o c o ! !
stop lamps 236006 2009e78¢ crac?orfocfae g STPOrBRKL |
C,.Q9¢ 2 o} ¢ o ¢ < AT TR
e@oézo&&cwwu 58marfac Blucdeomas Lamp failure; :
L — ¢ relay* : -
62070 @C§C°(~% B&:s1des Feonos STP-sig- N /
Dlg555100 DsigiOe5 0 g e ;
o ° C Q9 ¢ ¢ o C i
nalcrL) 9’3:13:@[03” I (03 BeSe0 F2olBeod C‘?ﬁsmp lamps O
S Shafess Som * Some vehicle models only
emomewawoe@§ﬁ§,?a F2$PRCAECYRMN) L

Loy
98”@9_3“) ELECTRICAL CIRCUITRY
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OIL PRESSURE SWITCH

o) signal 52qmEaéa sapBior
§é:aaéo§eugc§ep:wéa%a’eo&a}éu sgpsd
Saw wechon (oil pressure signal) o3 ISC
o§§m:08§:qi56p@5 mgmm:ie:@[wéu

COMMUNICATION SIGNALS
Communication Signals {sc5

Oil pressure
warning lamp .
Engine ECU
OIL
.F___.——-—ﬁ
jresTmee -
oil Fn Lo ’
presdsure§1 2 pressure
gsender 1. switch
£+ —
ELECTRICAL CIRCUITRY

agoch:oaecr@ooep:} epcacgéeooo ECU ep:sfacg& q&o%cﬁcgéc%ep:clg:eo'}é: Qgécaooc%%&ﬁ

nopcd euidea signal (c0echon) splgdaopdi G&: B33 Gmo%ogéew%@g&m&coo:ooén

1. THROTTLE OPENING ANGLE SIGNALS

Throttle position sensor ¢ a»e>
Throttle opening angle (VTA) signal o3
€ ECUg qoi[§:9§006 L, L, L, signal
¢ ECTECU, Suspension ECU owéo%
ago%eo:%wéu

2. THROTTLE OPENING ANGLE SIGNALS

FOR TRC (TRACTION CONTROL) SYSTEM

o signal gpr¢> main and sub
throttle position sensors epie 0iga
e oweedordongmgecnd (VTA 1 s&
VTA 2) echoepfgdas gE:o33 Engine

ECU ¢oné§ TRC ECU Bsordaopdi

3. CRUISE CONTROL SYSTEM COMMUNICA-
TIONS SIGNAL

o Signal ¢> Cruise Control ECUs
4 4
3950J5 ECU 3%@0:8@@3398:@0:0%5@50% eym%mk}

e®eé signal @o%oaén

ECT ECU Engine ECU
1 To
§y-+~—— | other ECUs —
$ % é ! é
JEB A ‘ L1 @
L2 L2 8 |IVTA
| L3 ] +9 ¢
s
LG
ELECTRICAL CIRCUITRY
TRC ECU Engine ECU
e
2 vih  vru) | 8 VTA1
8 3
2 2
& a
_8 4 VYSH VSH 'g VTA2
2 L |2
i e
ELECTRICAL CIRCUITRY
Cruise Control
ECU Engine ECU
| \ |~ 5V

l

|

‘ |
‘ j

.

ELECTRICAL CIRCUITRY
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4. TRC SYSTEM COMMUNICATIONS SIGNAL
9] signal &3 TRC ECU ¢ %&q€ ECU
3s0:3f8: Traction Control 2cp0cpbegefoyot:
3a3e0i0p3t TRC ECU ¢ TR signal modeo:
conmsl :2Eq€ ECU oS Sre0iBEeEad 65005
yeofgipoyBeonmdpdpearn §fobosmieo

ogpia’ Gsooégogooefgu

5.ABS (ANIT-LOCK BRAKE SYSTEM) COMMUN-
ICATIONS SIGNAL

g]ﬁ signal o3¢ ABS o§5 330.26036@
slopé: :2éq ECU RBeocopdi of signal
geoeEqncbobioa Pojrocdeqpadeadd o
mSwimog soopa8Eq§oacpad Blgodeorade
08$:qﬂoq>ogésrao§:@lwéu

6. INTERCOOLER SYSTEM WARNING SIGNAL
water-cooled (se¢¢ macoaidean) O
Intercooler ol§aop) turbocharging system
b0 nien ce%em%woéep:og5 Inter-
cooler 0563 9, 3&iqbgéoeloes] Inter-
cooler ECU g5 ¢ Signal o3 2€y¢ ECU
o%eo:c‘é@: "CHECK ENGINE" 5:0'3:0@ codico

oy “

7. EHPS (ELECTRO-HYDRAULIC POWER
STEERING) SYSTEM COMMUNICATIONS SIG-

NAL

méqémsm:éeqﬁ! 2293$Be00d 928
tless 100§ §60y64 8§38 EHPS Vane
Pump Motor scenéidqeanms! Alter-
nator soTogSamchooSoneé o$ (load) oo

E:)ep:moooén

[
RbqomcBiabosd
TRC ECU Fngine ECU
1 M i
| | i
; l — v |
| ol wl §
BE “hs T
H 1 i i
i ! | !
7 _—
ELECTRICAL CIRCUITRY
ABS ECU Engine ECU
.
| | |
l 1 i —= 5V ]
: ! i %
e EX ABS; T .. |
M R | !
By o
(N —_

ELECTRICAL CIRCUITRY

intercocler

ECU Engine ECU
Ty S
i E i = 5V
! ; i
B = e
W | |
? % f | !
o | |

_—.—_./‘ L_g....—_.._.._/[
ELECTRICAL CIRCUITRY

Power Steering ECU Engins £CU

(-_—“—"_““\\‘ i,_____\‘

I i ; —- 5V |

Y i

_{KP_ iIDUP Psi? . g

{

| |

. | é

| k__.__)

ELECTRICAL CIRCUITRY

Bo33[g8[5&:c3 ommpSqfercyas Power Steering ECU g8 of Signal 3 5&qé
ECU Beu:d: mcgicopSighssicd B:ogbommlalgsd:al [(EraSeonSi
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8. ENGINE SPEED SIGNAL

qé:::oé NE signal @ngq&cﬁ_ seéoJé
ECU o8 cu:dfiego05 waveform (c§¢:06) g
TRC-ECU oo0pSc3a3c3 Output »{gdlg§modeo:

O.)éli

9. ENGINE IMMOBILISER SYSTEM COMMUN-
ICATIONS SIGNAL

508 ECU wpd coobecdBEromgodep:
soTogEgLooégj rolling code o>6ac30$3:(G: Tran-
sponder key ECU & (IMO terminal) s3eo:Goodi

Transponder key ECU wdwddecsisn
BErmonedl géeoeS(@: rolling code 3 slgnéied
co0m 980 ECU & (IMI terminal) Bew:dooghi
samugﬁ Transponder ECU ¢ GO:%GOJ’J Signale>

05m§06§oyE xéqi¢ ECU g5 Fuel Injection

Signal §¢ IGT Signal BRwEo0EF: 3oE0Eard

Q&)’DE%(%L qéo@%powéu

DIAGNOSTIC TERMINAL (S)
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Engine ECU

Input circuit

ELECTRICAL CIRCUITRY

Transponder
Key ECU

T

T

-@W““

Engine ECU

EF!l IMO

EFIO IM!

ELECTRICAL CIRCUITRY

T Ro0y05 TE 1 terminal &8 méqasiarcy&:§ check-connector opécon:§f5: TE1
s¢ TE2 terminal gp:c? s§oopba§:§ Instrument Panel somabopéeongeors TDCL (Toyota
Diagnostic Communication Link) op€con:§aogdi

Check connector
[ . C Q :
G&: terminal (cod) gpic3 E1 terminal
§§ socrgogogemga:ﬂ normal mode o%eo?o% test
mode o3zczod diagnostic code opic3 combi-
. o C COo ¢ c : :
nation meter op¢ cocigpooay (blin- king)
@5@3}0 "CHECK ENGINE" S:C\:J:m:@o%@é@&
@Eewgwgéw Si /oocc)éj 526201805888 1 oo
: PRC PN N : 81y

ep%@o (315) ﬁ@é(ﬂﬂ}

Tor TEY

Engine ECU

TE2

:,

ELECTRICAL CIRCUITRY
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~ ™~
REFERENCE

1. TDCL ¢> 53,6200 TCCS 36938 q€B5:9159038 508 comang seSeonSumbeudacdepmicné
&a0&al§aoedi
Pl
C N C

2. m%l.cwméeegsosgpz%é TEZ2 terminal ¢> check connector ocol§oopds

4

. J

4 ™
NOTE

U.S.A s¢ Canada §€&epicpé eepéisjears OBD. Il Compatible Engine gpscpé
check connector gpigdson DLC 1 (Data link Connectorl) §¢ TDCL (DLC.2)
RR[gEDLC.3 &} clovbeobcopyayéicon:
:Déll oSLS'aaqu DLC 1 & TE 2 terminal :fg’

c - tngine ECU
ooy DLC.2 & TE2 o%ec?o’; TE1 ter- TN
minal Giieoqéj]em?ea“]u o%s*a@é diagnos- i
tic code ep:n%wo%q)crgé Bifgrgrallggecos §
tes ter* o3 DLC3 Baooba305eaoli i AA~
*- OBD- II Scan Tool o%eo?o% TOYOTA
hand-held tester

TOYOTA hand-
held tester
ELECTRICAL CIRCUITRY
\. J

v8rd
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EFl (ELECTRONIC FUEL INJECTION)

GENERAL

sraéoﬁ ECU :)Jé Signal c?@%:nq sas@éago§:ag§:g@o§:$o%ogtﬁqn%wén &: Signal

N

Somn
. 088G0depsoéaoneanca 2EBce$8d: 0qodepodagcda (D-type EFI) Bexod 30

gmecozg\_sm saéo%cgcoocoLcoéoéo§c§ (L-type EFI) §<§
2. 228E[g8 85t 0605 BB Bgbaopdi

995(}]5 ECU :Dé cgoggjcﬁﬁ@pso% cé:) memory (?088903%) ogéogé:soé:ooozsoao o%
o5dmdaeilopt mefgdoyadendoogdi

2 o

5o

.

Manifold pressure sensor

Air of ?Pressure regulator
ir cleaner
| : P % Fue! filter

2 | ' [ \

L
Fuel tank
{with built-in

‘; fuel pump)

lgnition ‘\,é
switch

Battery

—

e i oray \BrIMIBARRRNR
Nvnenvmut

.........
¢S

speed Sensors

BASIC CONSTRUCTION OF L -TYPE EFI SYSTEM
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EFI (ELECTRONIC FUEL INJECTION) ITEM* REMARK APPENDIX| STEP2
(EFI)
D-type EFI (manifold o) o o
pressure control type)
Types of EFI
L-type EFI (air flow
control type) o ©
Fuel In-tank type O )
pump In-line type O
On-off control (by ECU) O
On-off control (by fuel
pump switch) ©
Fuel pump By engine ECU
control |-On-off | (yith fuel pump
control| control relay and
with resistor
speed By enginge ECU
control with fuel pump
ECU
Fuel filter O O
g Pulsatin damper @)
'v;{ Pressure Normal type O O
% regulator [Pressure-up control system
= " Injectors 0 ) ©)
High-resistance
Injector |Voltage ginjectors % o o
drive control Lovyfesistance o o
method injectors
Current control O
Cold start injector O
Start injector time switch O
Cold start |Controlled by start injector o
injector time switch
electrical Controlled by ECU
circuitry
Air Throttle body @) O
induction| Ajr Wax type ) )
system  |yalve Bi-metal type o 0
Fuel Simultaneous O
injection 2 groups O @)
methods 3 groups o)
~and 4 groups o)
o ecpon Independent O
timing For 154 o)

(continued on next page)
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EFI (ELECTRONIC FUEL INJECTION) ITEM* REMARK APPENDIX [STEP 2
(EFI)

Start injection control

Basic  |ForD-type EFI
injection
duration

control

For L-type EFI

Intake air temp.correction
After-start enrichment

Warm-up enrichment

O|C;j0i10]| O

After Power enrichment

start . Acceleration
L AR Air-fuel )
injection . enrichment
trol ratio "

contr . correction
© © correction

during
transition

o [0j0]|0]0

Deceleration
lean
correction
Air-fuel |Oxygensensor 0 With TWC O

ratio -
feedback Lean mixture

sensor

correction
CO emissin control Except with
correction oXygern sensor
Idling stability
correctien
High-altitude compensat-
ion correction
During
deceleration
Fuel At high
cut-off Exlgine speeds
At high
vehicle speeds

Functions of Engine ECU
Fuel injection duration control

Injection corrections

Voltage correction O O
* Specifications for Corolla 4A-FE engine (Apr., 1992)

Bfgé :2Eq¢ ECU oaés'aéj{:éfn:conga@ozsoéaoo@p:meoTogéme@@[@:%éqgs@e@w&?
ooésﬁs'aogorg meomnéidigdepd sgc)%»:og&g@oéj$o%mé:a:‘g:@o%eo:wén

cu5(gdl (204-205) comicpé 4A-FE engine 2RH W0dBEPDBE350deRT

cub[gooniaopdi gEsewn:§ "APPENDIX" snﬁéogéocﬁ%&wgc%:nm:o’]éﬁem Item epien

o§joo20e egr05e0ypnds (0r4cde> 338) § APPENDIX 5255103892 qEd)is¢ wdBE

PePIod cw%@coo:q):‘} C1§aopdi sra<°g& IL.EFI 0386]%1@’@3” Iteam ep:sras@o&;gs’afé& LII
035 em&s@o&wemgmeé@eéu o%eugoﬁ [3o:9:905epradameub(galec 205§
aoicd STEP 2 (EFI) Gcr)%dcgéoo%%é:ga@o%mmzo@cm Item gprzacgodgdagé géio3en

ogo‘Smca::SoSeuS[Qooo:ean 238 LEFI ogé@éﬁﬁ@&méu

-
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TYPES OF EFI (EFl s>dpseon:qp)

08eom@pdad ggdeon §é:m5zeo'r035%ooé[§: EFl 05603 0b8EQ:3[3m3p58¢
oS
1. D-TYPE EF1 (0$88:0q05%paB5:aqgbg0d)
a)0003E 52EB056§83:3038:§ ccvMsBgdisniad BEiomgEiornilyé ecodiaBanps:
[Bé:sésocbedearn scvalmmpdalciéonmangh
A:ir
1T

INTAKE MANIFOLD |

injection

MANIFOLD ] .,
PRESSURE SENSOR

~——— ENGINE | [INJECTOR |

Detectic:

of intaks Engine speed
manifold 9 P Fuel

pressure

\

f -
EES-INE ECU Injection volume control

MANIFOLD PRESSURE SENSCR

2. L-TYPE EFi {cco8:208{3:085:340500)
@ﬁieéogé méo%cﬁeg.g?f::n%é:o% &oomean GQ)OG’)ODO% air flow meter @50308%0‘5

o .
c?é.ox«osén

Air

O
1 [

— AIR FLOW METER |

Detection of / Injection
intake | INTAKE MANIFOLD fe=
air volume .
{ ENGINE | [INJECTOR|
Engine speed 4 b=
ENGINE ECY Injection volume e Fuel VANE TYPE

control
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OPTICAL KARMAN VORTEX TYPE HOT-WIRE TYPE
AIRFLOWMETER

FUEL SYSTEM (conSersBosb)

Fuel pump (smémego%) m:@{f ago%éo%cf ogﬁoﬁdgézféean Gmémsgoaé conéon

2

Boda3 [god0§Giesr0b Injector (52800507 )gpiadal eepod§oopdigeEa€omepiopaon§eo
B890:03 méqjéee%soSeoTogéﬁmé@: 285 k Pa [2.9 kgf/cm?, 41.2 psi] Sewcd 250
kPa [2.55 kgf/cm?, 35.5 psi] a§8{géeorn geesaconiozé »becd0pkdes Bsa3siconioogli
6&:Gga0pd 528B3050$8Gr0q05gpaocdgEentangdi Bodiagliolgbearngns! fuel line macpc:§
BGoien o5 pSrcabeonnelgpéiadyladedoopbi BB3[gbgereomnuSes 925 commiqtypiozé
Pulsation damper o3 o>&ao&contaghn (15-i engine %0305 signal point injector 6qdq))
wcédlondadel 6 cpéealopdornmdaBamdntan m&oedomepiadal coideoonay68ie
3285 B3B8:903¢E:[g¢ o§ropéieomnaBoedamad B§ig doogdi

Gga:c;aaoqoogogé %:qqgcf)ogcoﬁmcgo% Intake chamber (saoéecu:nsu%:) 09503533
c
&

of]é:]of])u

~
i +B
Soienoid ‘_:>
> resistor®* <
Pressure
regulator
Puisation
damper* [ :i?tzlr
Cold start
injector® LSE.|
Fuel
Engine ECU pump
¢ i Fuel tank
ST ———————— 4
1 {
Start injector 1 / * Some models only.
time switch* - Ignition
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=
C8$29Jl6@0203é”)

Cold start injector & Bo§iéicon(opF§a
C
&

:aJlf)eo:oaéu (gaéf“_eoaogaéqjéepzogé qé:n‘f) ECUs

R$uyor8§:2)0046

start injector time switch [q¢

start injector time switch sdacde

LoJ

~

REFERENCE
1. MULTI-POTINT INJECTION

C](%:O?éjl:%@'):do)g &’)C\)é 8'1006?89’90')

3»

[e]

: $o08ar: 8B, Eflome £,
Injector eplfolifeeptly (6H somcslep.cﬁsa§,
o

0 DO

3

Intake ports (Gaoécoﬂl(f)ep:} a G%}.QSSO

[

OO0 -

o%zog&eo:ooéu gjo@éo%: EFI soéqéep:og

sraqjo:a@:ma'?:@psén

injectors

\—

\

2, SINGLE-POINT iNJECTION (CENTRAL INJECTION)
obponpSiears Injector o3 coseponcs

1. FUEL PUMP (cconéensBos)
In-Tank Type (380%(30350959089&33@6)

¢ Qo

° o c.9 Qe 0C 9 N c C C < o o c : L QQ, o C
gﬁgoeﬂoosoo§m Esleplelopllopleioplelepielesletovionl] g]ﬂcgoogc In-Line Type §¢ &ctapayc

C

[
o) c . ¢ ..L 0o _ ¢ c
wsfaozeooé[%@ﬁﬁg 89@99?§E9:33C’\3H OOSLC\JOO

Check valve

Relief valve

(" Brush
Armature
Magnet

Motor

Filter

JL

Bdomendemoné g\obe °n%:>3033&3*@:13"51
29 CURRC DO el R
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In-Line Type (88c3&:03€ 000508 e00o(0)
@ﬁ(’gé@’]dSego%c;% 380?»5(3@5003503630503éu o%cfgo'ncrgé ﬁc’eéo% wgsraof?:e[gleoo?(ﬂu

Silencer

Diaphregm ——Y¥¥
chamber JL

Check valve
~=———Pump spacer

s | (ool o
i ~—— Rotor
! Brush — = . Roller 3 @ o \
Motor | Armature i ‘ ’ Outlet il 04 inlet

Pump spacer

Relief valve

Filter t

2. FUEL PUMP CONTROL (ccon€ensBu§od$:ayby)
EFI s2éqéonboéamnieon codeodand§ecnienadoge m80fopbeseans§§Fom
Soopbn gfoopden &0 qéméesa§op¢ (Ignition Switch ¢o ON o5[:) 28BS

Jﬁé@é@@&\%@é&)éll

ooacuo%sime@m@@é somodvleanionado§Bsig e Qéep:o%sao?:@paéu

By Engine ECU
— On-Off Control —{:
By fuel pump switch
Fuel pump con-

trol method By Engine ECU, fuel pump
control relay and resistor

C
lartelan
L L
£:3

$%

=3 <
DO
[¢]

—On-off control

with speed con-

trol By engine ECU and fuel
pump ECU

ON-OFF CONTROL (BY ENGINE ECU)*

1. Engine cranking (s:8qi€3cppd§:od)

28 Brpb&icon sl ay6dislope: 2005 Ignition Switch IG o»efsode EFl main
relay & L, o E88:0&(G: relay o3 ON cooopdi m&g§mpdierné Ignition Switch @ ST
omeésdbe Circuit-opening relay § L, B € 3o d0ddioCeansfoe Gé: relay o3 on cofS:
fuel pump 3 SIS SERGRFoNT
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starter (&ce50m) 005005 p5E: méqéoméméooﬁsmm&ogé Engine ECU
205 NE Signal (copbocdg§i08040S) 3 cocddq§aopdr GEod0sS0pS ECU 208§
q$ogerach on cosanelé 683 Circuit opening relay § L, Coil 38:c00ogSn

2. Engine Started (22¢q€copSes0d)

9280 €8: (copd)agnieor 93] Ignition Switch 0pé START seessac: (ST omelsdd)
9 ON oe9200: (IG 0meésdh) o%c@oé:cg.ago@ Circuit-opening relay & L, BIE3B:08
sa qyI68:¢n [godeomabogarqaogdi Beaodoophs séqlaopdesopsayé: Engine ECU SeIepte

§ we$ogone> ON ep0pd[gdg ay68iaopd L, BIEB00d00d8ia08:65 2005 Soesl Cir
cuit-Opening Relay orcé oo ON eocms@’;é Fuel pump o%cué:eoo%mo%smgomﬁga)

2051 L

3. Engine stopped (saq€qbor§ogieonssd)

935ng5@%@§st995| Engine ECU a%eo:%soao NE ®o§o§o§9o qﬁm%agy:wén o)

o)

opéoq§ogomen off [§bayaid) Circuit-Opening Relay § L, B8 8:o08 6oy ddiencgds
9§ ognio0pbn Bsesl Circuit-Opening Relay ¢ Off [g& ogo:fG: fuel pump Beopd: qéos,
ogrreopdl
*  Optical Karman Vortex type s3e0y05 hot wire type air flow metercézéalg
¢ L-EFI System s¢ D-Type EFI System apradqebpa§icloogS

Check 0 +B Circuit-opening relay
c t
onnector o FP /

Fuel pump

EFi main relay FP E
P
oty L2 "Engine Bcu

L .ﬁm.l +B R C*
6 | = Ls

S

Ignition switch STA

Micropro-]
cessof

NE

=

Battery

vV6C4a
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e
REFERENCE
Circuit Opening Relay

Circuit Opening relay o3¢ resistor R s¢ Capacitor C o3cdcon§egérmec(opé:

L i

[

o electrical noise GE 5 \ECU G 08§.ajlof"wz fuel pump op Heplon C) ooaefno% molew

<

ocgoocs chmsm%qeoc:ee%é (Fuel pump switch ¢ B§:g0ea0 Fuel pump ¢p:=ccd)

2 A
[
eﬁ'@éwbn
¢ 0 o o < . gco_ ¢
c:o?w @eC\)swaQr).Q @,U,D[r:oceo JW‘ cormMde u,oo,:»n S’Bvllbq)’,)C\.)C’)@GG’D
[3 L S— i

I, o;)lcoawocoav)c\m Edig um opieonoesl relay contact ¢o: open (5@5:?03303&3
~2

. : )
ON-OFF CONTROL (BY FUEL PUMP SWITCH)*
@ Engine cranking (3:8q€B3cop58:0d)

st Baupdicanses! Ignition Switch a1 IG O’MQC?O.)G EFI main relay § L,
BIE Bayiboodiotl: relay (qec\): ) 03 oneoapd agd 8: Igmtlon Switch &) ST oretscd
ircuit-opening relav § L, B¢ dcophdiod A

C [l
;,aC)!E)CJO"DCDL s DJQJ?«G»JD'JS?J] SOQOC ST il)&) Gk’\)&:?’()’)u@CwC@C\j air ﬂOW

SLYQ:O
O

~

meter (Fecdlon] m cgé% measuring plate & gfeowpdi Bsesl measuring plate

4

3 'so%:gcém:»; fuel pump switch o3 on w@: circuit opening relay § L, 3€a3
%6%30636}3(’6&9@'&7 qi‘

@ Engine started (32Eqccgbes0d)
Cr»u 0] 5 ” o~ q 141 P U, b T R
%chﬁ.@.ej copoarsanses: Ignition Switch op¢ START meegseconig ON mees
gam:wic[gmé:ag’):m Circuit-Opening relay & L, o(é!(c: o%cgo:@on @Jégsggogemocﬁago:q
.. £ ) ¢ N Q.9 2.9 : — ¢ 2¢ 0
copol Q%GQ/,» méqéméome§®é woaico moyc:q fuel pumpswitch sy L, apicay
cibodaoadbaucidiodesq) Circuit opening relay ¢> ON [Sso05 ON 658t Fuel pump o3

Scod [
[=eleplan) JS’?C\%’UC\BOGD&)éII

Check o R ! Circuit-opening relay
connector @ﬂ | FP /

Fuel pump

EFl main relay = FP E
- FP
g L2 Fuel pump switch

Ly 4% +B
R C
< La

-~ ./fi g =~¢ | Air flow meter
- sta [B1TC FCTTE
T Ignition switch ke

Battery | ! weq

. ! =
- - % =
L

2P fuel pump check connector (some
engines only)
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@Engine stopped (s:€qi€qbo§aprconardl)
méqéq@m&cgo:emmﬁ measuring plate ejor‘b:oqf)oo%ogo'j Fuel pump switch

y

> Off @5380-wév gjep¢ Circuit opening relay & L, 0§ Sogoteons ag68:03 [goSeomcd
Sodoopdi Bsaal Circuit- opening relay o> off gdoyrom fuel pump :arberbendefond
G@Q)é“

* Vane type air flowmeter oo60éaomiear L-type EFI oyﬁsramo%qrﬁ%%:a)éu

o —

-

ON-OFF CONTROL WITH SPEED CONTROL (BY ENGINE ECU, FUEL PUMP CONTROL RELAY
AND RESISTOR}

Yosésimnsgdsanigodew m@a[j soon on-off type fuel pump control sys-

Se
e
tem & mésmmw. -’*’%c‘?émé CU wob méqéecdamdean emocmsooeomsaq fuel
[y ~ S: \ N
pump & le§§§ o} mxfsdeimoytisgpréiadeotond cjoe?os@oc; ogi0ebgbigiadige o3

emﬁﬂeo:{g. fuelpump éﬂm aécgog L_f); Bésm&ggsoméu

@ At Low Speeds (@%@@@5@35) Fuel pump

control reiay

<
’YB‘QOigG’BG&"f\)&}C&GﬁJ’J%Qf} CS@U)UQ
o g Circuit
A p\wan?d.s%f opening —w- ~———

- ~ relay
SyeINTS *r.;i’"qc ECU

eg Fuel pump control
< Q

3 o <
()@.&%Q&Q?C;?C; G’BGI

a7
Ehd
~
P
o

C
SCY cmcr'@c TIED

Fuel Low
pump @ speed

&
g au Q.28
& rela § QK

e i —~ £ O B -~
wp! m]mc g S Qg Bop ON o
§ odioncd sis (Resistor) o3 [aboogs |
cA,'r\ fuel pump tif%:av& fues pump _J_
iow speed (05s8:8¢ mé&éem‘:n i ne E -
(2958389, (4G 0 Engine ECU
: QS S, N
@ At High Speed @%ﬁ.@&_q‘g& )
Y c. <, . Fuel pump
JBCOJé@%ﬁ?'@é?éméG*?GOJO:’?QW control relay
Bemds osemgnodicaneseeonmal En- ireui ~
20007 0$QII006: $EEID: Circuit 7(:__9 )
. « opening e ——-—1 %
gine ECU 20pd Fuel pump control re- rolay B ot—PAVG—
P (1
lay o3 off [gésosopds Beesl gé: relay § |
00 ¢ £ <, o ) Fuel High
BYlc A o} ON cog 068005 95903 Fp purmp (M) speed

[yd0$:90§03 Fuel pump B3c58c5 &
socc::@: high speed @éméoésowén 3¢

Q€ BopS: sanmslpéaops: Fuel pump Engine ECU

% 83565 BioogSodseonedy

N

Il §
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ON-OFF CONTROL WITH SPEED CONTROL (BY ENINE ECU AND FUEL PUMP ECU)
gj:!m?écﬁ s’ac[%ésaae@ogé@go ce,

néels 'c:noébe)'&g ::raoooaoé Sead Fuel Pump
S 63 68 18 @ Engine ECU ECU Check
[aW) conpector

ﬁo):,a@o**é Fuel pump & on-off
m-@Jtvsﬁé [§#58:88:99500308 38l
ECU ¢ eo:@eoy} 050§05@p:33q Fuel
pump ECU ¢ m@:@é%zqiﬁeo:wéu

Fuel pump ECU ogémcoo%aﬂ

oc c 9%, N S . o
SLOJ‘DOQQG?O”L claoso JJOVGEC\)OODO:

JDPJII qé ECU © G c,ea)’) O®o§w@Jaz

@é&%o@m(w%u&)&)@§§§ §®@CG30)C:

Gr’Jé:C\)G S0 oosa ¢ Fuel
9 & &

14
-

pump ECU ou Fuel pump 0.500339

C oo [

Loenew saneant grdecbpdiol§odi wldmédme sue on 3o ECU &
Loey g5 00pbiGlgoopdi s2[gbmbdaeep gp

[o]
o3
HO
)
[
8
o
L

¢ LAY < < Q <
DI 0200C$02) 000$09PIeug0pI

3. FUEL FILTER {conona80d)

Qﬁ

fuel filter :138_3 eonémagsacg

emodecSepindoncdeotoadi
IDIOPOCIGRIDTITIGOILOR

Delive}y pipe
FUELFILTER PULSATION DAMPER

4. PULSATION DAMPER (Clceo:q€:3501)

Pulsation Damper oogb fuel line pressure (scxo€ora8c3&:oqaben) efgoéiod(0r$3l)
O% LOGOJ’)O'SGOOD&S‘H

L L

REFERENCE
4A-FE méqéséomgnicarn madqlesdasddepiopé fuel line ex&efigronpdeannadoon:
§ pulsation damper oc3ga5ea
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5. PRESSURE REGULATOR {0qobqpepecoom)

Pressure Regulator VDE B

Spring
CR8 N, yie Intake
6$§8i0q08gpaeq Injector (saéoobons)ep: ake — Diaphragm
2.Q V=22 ¢ .95, R8.0¢.Q.
QJJ.EG0.0GJD" LoF "7: oo LL@:SJ$@@U§
~5 L)’j—‘r\
xpet i From

Check valve ~ || it
i ) e *delivery
| it T pipe

PRESSURE-UP CONTRO SYSTEM

o
[T
- e Al
oC
IR
4 To fuel return hose
Pressurs
’egu!ator VsV To intake
From y — "crambnr
dc!weryv crigins ECU
pip o —————
2 b T
fusl L D2
r3iuin hose w STA L™ 1831
- fde e O B
Ar o TISW[ 5%
e
Water -1+ R,
temp. 1Yy ! {
NN &
switch® | THW THA PIN,
NE, etc.
*Some models only
7 vsvion
£ T .
% $ ’/13 VSV: off
O Sel T%
3 | 2= [ 3
& i ol Q%
2 3@ :3 =
o F E{:’ el - g
ERE I 17 B
R Z i | ma S
S P 89 e R HuS epain ‘101.3}“——*—‘34 ————— +8 . Intake
eepmmc@ emcmswmgog STAEr B (gfiem?| Atmosphers I manifoid
¢ L ud v T Iz )
52650 (g Hcm.cxneo:ndu PCACOi | vacuum
¢ ¢ 0
@ c;@o%oo&o:e' Vsv o% 2350 oMPS

G§G®:Dé"

8| conmiqiesdaddepioyé water temperature switch (TSW) eseppé Water
temperature Sensor (THW) o3 seon:cBisaad:gioopd

Pressure-up comntrol @lcxgﬁqoogé :raesa:éeqsagg;?l$ 050§030380B§ :ra@o:e:no
060505cdepia’ Za0biglea %€ epicopdi§oopdi q5:050§c§c59p:035 air ternperature
(THA) signal, the intake air volume (VS or PIM) signal §§ Engine Speed (NE)
signal &uo']oéoaéu
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NOTE
Q < C [»] < Q Q C Co¢ . c K
1 mcﬁgyeecsoo:ns&ogc DHETIE ‘?g_ecoeimejpcﬁ oamq:qcecocmﬁ =olep) m@c,eqssdn
C (=3¢} Qo [e] ¢ ¢ <
SONCONDOIIND ikcjéoemco@s'zmwmlabem m; 36200 FepC 92

o OQ(DSTJG‘{OGODO’)’)’J‘ﬂGQ)’)

I
[et{0p]
m—co ¢
B?LL)O’}) @O’]QG’D’DG@’JC [=el6loplav C:

[ - Q < ¢ 0 c < 90 Q
eedaucdepiapi§aopdi geropape fu el r@tm"f‘ pipe (m eplevts
c. < ¢ 9 coCc I in ¢ RATAEReS S
5203810866pE5E000 GEOOBYEROR0EEE 5T FON PN AEIPEHOD Bowpod Faconcn0g
-3 T : g s A it

03 9. N8 ¢ _..n .8 L€ 0c90 Q__ ¢ <

i3 pooicdicdcodBioopi:s] meCoCaSigs PR TROBRY
- J

6. INJECTORS (sa€qodomap:)
Injector (szécjo%o‘fz}
azé ECU ?Go:féeewmc)o‘;ogc@
< @ Q ¢ C
9’2@\ GC\D’DC‘D’DEOC?LO‘?SGgCZGOS
cxo» electromagnetically
operated nozzle (o350

B3odseligé seodayben
e@ooﬂ“ mésﬁéo\)wh
SiDE-FEEDTYPE
N ™
NOTE
Injector 0dsd8: 83 gé:dop¢ internal resistance (s20p&i250) ooyt
L 4 Lol ©Q o] L J (M L
lyes)i
X @6@03’3:@@ od — approx . 13.8 Q2
% 8§eo93edd — approx. 1.6 ~ 3 Q

7. INJECTOR DRIVE METHODS (@:8qiobomn3eend:sEaomspicobap:)
5280|5073 cenés &cem§bsc\)§:§ 88§00 065560 §omicB§ia 3ySasod: (Volt-
age control method) G8f: s2[@n0o85c5ien ag68iefo3résd B§:9 5085 (Current control

method) [gdoopd
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— GomcBigySe

7&qiobomn

conéigé
$pS5:c06:

S cg58:08$:q1{6§?:

03&3”107308@:9&80*8

— @@G@o@ég(eéméqcﬁmqj@:

(UBSOJé GBGJ’)SQB)

 — $§Gmaéeéém€q(ﬁmepz
e LoJtL

(éefnd)

$€§GOD’J%55:€('3058250J0803’)QP:
(mcxgé’]wa'g:e@lem?o'])

femBhaibpseS: ([GEeorpdg§aataubonypisacycs)

nodo§Sen: 05 §190005 (Ignition
switch) eomd=é Injector o 383308032108
oaoScepoSoaéu 28&q8 ECU%cosﬁogmo (T)
on ¢l oooe&?os No 10 &5 No 20 ¢
68 20pb EO1 §¢ EO2 ﬁcepo%@paéu T (ooq$
ogo») on s§oé9faeooo:raogé S oyds: 20pS
sraCOJoSmoeJo 103 @058 §Sos: &0 [gbco
20 o:ésﬁooé 2082 1p&i0[gbean C\;Jooéooo
»dB oo oospEaudlgoon: oS

lgnmon switch

H!gh tngine ECU
i resistance

injectors, ; Z
@l ’ ‘rg
; L~—$ No 10
E’Battery
+

FomBhiabpsed: ($oeanpsgd mEqoSomepiancyo)

gjéésa&qo%ooosra%og Gé: c%moeeooé
aJoSsraogé [gdeon o606500: snden @écw)aa

eelgaéqj(ﬁo'né‘i 00 mb&é 99@@9999 [q¢ 207

03 0€[gdearSoops: $eeaaoaae§ GBEOJOSOYJOS
22953gjcont canelopé & 190005¢¢ 335(505030
op: 99@'3 ¢ Solenmd resistor (8c3§io5
oae) A3 [ogor aaooﬁogoSooo Sy mﬁq&mé
0§ 1opéie ¢ (oog0d §> 222 035@&0'}) 92005
cg]ooﬁaoo i3 soo: 005035@(9’3@03’3 051

Ignition switch

r’ﬁj__

Low-
resistance
injectors

Solenoid
{ 3 jresistor
i > 3 Engine ECU

qgj&&@@a&o&%:s'ﬂﬁﬁéz (D-type EFI O§eaxn 4A-GE aatqacgnd)
gﬁé:co&mo?:@pcoo s'aéc)JdSoaoep 035 98c3§[crsaée eo’]%sooo:n $eeooosaeq

L

[of Q

saéqjogoooep:o% 0005003103 o305 chaooS::ooSooo 120081 60880 t003 Engine ECU § §
wqsogona ¢éEs: / 8 BE @5 B§:g)6e0ra0pS



g&:f)%: (O(ﬁ(ﬁ))

5Eqodomocodopa? Bupeornmsl gpigd
sy 6800 S:é:(§imswnverancd
€[g$grlgsocdeocpdi B9sl needle valve
o3 cxifgdgrgéeosansiond Bofingliy ool
c5008gadaodad Geomiicoff: maofelybeandd
o§:og€:ﬁ@')§}§o§ sagpaeoradgdi

ocodapdBBEiconed yddindenyry

Sobg) aloSomdiogt 703becTecB oS | waveform |

oocﬁo% o’]o?dg:@gcr%mé:eoopmjcewéu Open :
as2éqodorndd cenéiseonanmndd? njector  Close L_

comabocdopéeudganiangdi mado§Garmiang Ineffective

Ignition Switch o3 cocbeepcdGiegnod fail-safe
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Injection Off
signai

Voltage

]
' :
] N
12 V1 20kHz
waveform ’

oV,

8A |I : 2A
1/ Yrnrd
i
i

On

— e
4

1
[}
i
l
! !
1
]
!

injection duration

main relay Bowpod INJ Fuse Jespadoogb
c&ieg005 38 q0bomemBh) sgrcdaicpEancal ECU cdoocdeepodoopdi fail-safe main
relayo% aoo%og(f)spogé méqé ECU%FS m95§059m530<§ q&:o% méqo%onseo&@éaoo:mé
(Injector drive circuitry) o3 [god) oeepéigeonoopdi Belo3é Ignition Switch o3 on
cféo%cg]é q& relay wémé: on :Déll @ﬁcrgé wéqé ECU %] Trl 093 on GD@: sraéq}o%mo
538 bepBY y6odianigGeorangd

q&cxajﬁ&oaé §lé "A" 0'0:»5

s0deodeoniears Sondgadon$eepcd : :

Sencd Prosnd oalocs Ignition Fail-safe . Engine ECU
wpdmdBepianffiessod salaeion oiten | main relay

conéig€aomand (Injector Drive ;‘@j_;;;;;;;jw e ESL D

Circuitry) ooé T, o% off @lagoc\:rr § INJ 5 "

o i i | R e o
LOW ‘ ]
injectors

9805 ooc =Yoo 0@99‘1‘%{9 wé:ﬂ%ﬁ 1Batfelj'y @ @ @J 3 I

sfaw$oomcv[§®coTsooaéu ayses: N“ 0. 10 ﬁ}__iv‘

0o¢ ..@ J .

@5 méqn@mos@c@&tﬁo&cqja.% No_20[ Ir;‘;gcto\r

8:08icam cbBioenanad B§:g)d E01 or EO{_T_Z drive

oSl (B g 14 V §eoon . L cireuitry

soéﬁogé méq(ﬁmoom$opo% =e
0pdi68:5268 anen 8 A 2§30 oco§apadRgseonod (held in) op¢ 2 A 9§§0051)

Tr2 Obé Trl géc@cﬁgéa%(ﬁgﬁot%ogé :néop%mosz%c@%{cﬁc%{&f @§8:oém@ewo
counter-eleciromotive force o% agﬁoieo:wéu o@c@oé Qﬂﬁgzgcgchﬁempm@&e@e%qg
omapuSensangdl mmdSe) selpEicndsasoré elordomepiad Brotowpdayod: scgdep:
opregé fail-safe main relay 0pd off [gdoyxG: gaEoobomepiadal apnrearnaydéiad

GoSodc3SoaS
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REFERENCE
Current Control method (o68:c88:55cor4e5:) o8 August, 1983 ¢ May-
1987 mfopicoodapdeon D type EFI Cl§oopy 4A-GE méqlopé saod{g3cogs

— August 1984 §§ May 1987 moinipé cocbapdeon sodemdunpemicpé fail-safe
main relay seon INJ Fuse o8 s2abig3o0pdu

8. START INJECTOR TIME SWITCH (soochsalaobom o3E:6ap8q)
Start injector time switch 20pS cold start injector &1 sofgéab:Bosiopieaniop

S B:9y560t001

Solenoid coil

—Heat coils
BG:enr:‘eetgtl \ Contacts
START INJECTOR TIME SWITCH COLD STARTINJECTOR

9. COLD START INJECTOR (03:c58003053€qabom)

cold start injector cisfamcc)ec séqteom: G§®§O'>5 & @oow s0Q$ § Biremplieoifas

I

@600éll gjm&qoﬁmo:o:ﬁ TN acqmoq$$eqe§oé s’acqémmé% 05 325§ 5003006

cxgoa)én

NOTE

gpigoeomcacdesdscdypicgé Cold start system soosc005edIqeondli gEresep
035 G'BEOJS ECU@& 08$:qlﬁﬁemcﬁogé§sm starting injection control mm:o@:ooo:?q@:
ocbBo&i0d Bo§igliond Bsigdeocnpdi

vV 0Og A
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10. COLD START INJECTOR ELECTRICAL CIRCUITRY
eondbeadoncdiibaghly Bhiagbeanid
néaldimemiscqmodbdsojescdmiqlaioyhiicoansndbopd cold start injector

madasbeanfop§§od start injector time switch ¢ BBs:apdpdi

L [

ST terminal 8
o
&
L2
5§ ° off
8
' 3 4-
STJ. STA
Heaat coils ’"""‘)"——‘5—1 g on
- H 2
~4 [ 5.
K i & 2
il
8 i J
Bimetal et | H I S . ) ‘
o { ~20 0 20 40 80
o] = «L-Jg 4 @2 @8 08 (140)
- i Coid siart injector Coolant temparature °C {°F)
Start injector;
time switch [_____g Gn o1 off depending on sngine model

ECU ¢8§:a80600308 (STJ mpdoogicd)

£ i sene o A S 2. < S A A A PP I P JUR PO Y
HEOCETNCSDD 00“:)@%.%30% QROIMEMNCIZFEOYF MRCITCITITICYM I S0C §1a5C
— o o N ocC “ . I < N )
swv,@oaxém 26Ux9eqmOY$92g start Injector timie switch Géamem» méoé ECU
L RS [ i e B

cold start injector @ Sosiaticon(ops§dsizdeds start injector time switch

<
C . ] 8 < C < <
“ Gaaocgo%gs'n: 05 eqon A@g MY 5 32608 ECU« Gsoocg.;o%%cq 8§on B

Engine ECU
R 8
D
@
Water temp. THW i35 °
ST terminal  sensor STAL & s 67
v st 8 S
. —m 5 5 N
STA g 5 44
. S s
éfﬂ 2 g,
L Lbe- €
=z U -
Cold start + 0=
injector Start injector -20 0 20 40 60
T switeh 4 (32 (68 (108 (140

Coolant temperature °C (°F)

A : start injector time switch [g¢c8§:9)62085
B: ECU ¢ cB§:91620p5

A, B : start injector time switch §¢ ECU ¢
B§:3)50p5u
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AIR INDUCTION SYSTEM (ccooScocaosb)

gjesde Sicanéqimpodcdmbeonegpio’ oo slypadBsotancdi saogd ecvod
(Air cleaner) o} [gobao$ific4o05 air flow meter (S3uc8:802) o3 [gcda§: (L-type EFI opé
o) (G weeporderd8i svolmaf: (Air intake chamber) s 58350§85: (Intake
manifold) 6303 [godao§ion egr0dadimré slopia cepadoopdn EFI st ondadiogd Bond?
sogpeiodagé wegpomadoniaiiododogad) Idling (mesicopde) && fast idling (88[gécan
sac@:még) s*ac@soe§§ ccoooé ooce(go:voSc;:m%S% bypass passage o%eo?o% ISC msffoéaj
weedmudomademporn o slgpidBodcseeqpad§aopd

AR ! AIR FLOW | THROTTLE AIR INTAKE | INTAKE
CLEANER | & | METER ' & | BODY = |CHAMBER | = | MANIFoLD | = CY“NDE"‘Si
: {L-type EFI) ] o
{|  [AIRVALVE
and/or
ISC VALVE
Throttle body
Air cleaner Bypass passage // _~ldle speed adjusting screw
s L
Air
= | ] intake
[ > chamber
-

Air valve

8

D -TYPE EFI (engine without {SC valve)

Idie speed adjusting screw

Air flow meter (Some modeis only)
n
>

I N

" iy

L - TYPE EF! (engine with ISC valve)
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2
L9 0 < C c
UF‘OJ’L@, &ue§oveeloooovc3:y>~ 309 moa§:eccosmor°>c Selel=1¥)
o el . oM< <
chamber :OGQ"O')SYO(DODQJ‘! & uswoouo gacqcsae@:oa@&@:crg@gmmeo@. Sfaccharm-

FIS

:sfaa;:ra‘ée:q:no;‘;iﬁO 58§08 air valve (scoont) 9&¢) q&o%@dc)eoao ecoco@"‘@oc'
s
1

o}
)]

)

up @oqac.m crlf@eoz;opgu
o o < c Iy iy o) c_C (o] .
Jaaou sos ISC m:oaap’couaoéooo:eooo wcqcep’ooc saooo%oimoqoéjt:o? air valve

o eopbeaness ISCvalve ¢ o cxbeamnéoopdi (engaded 258 038 & ISC system op2{ 3p50])

1. THROTTLE BODY (206e505569558)

< C ¥ < c 9 Q
2WeenOn00sNII0RC %tOJCOD&?OO’)QQ@§GBG@G’B ‘O’DC ETBOCGC\)ODCO&BCO OD

[}

Co

2l

L
. < C amo {1 ~ge Qe v L2
5OIGD WEEPIWTA (throttle valve) | gu@.oo@ep P2 §008 icodean @moooo@m o2
o

’ 4‘/\:

R/

i8]

L
< < N C <
g¢soean bypass passage cmogss :Dsspmoom'@cwe J’BGE}‘J’BG&(‘“ ®®@ cUIETY 06

oudmescen: 93343 (throttle position sensor) Uaﬂocgop Jeeptiovtelll c«a@JLo: na;eq%

c ce ¢ L. ¢ co ¢
ODQ)GJ?DSGJ’)’ C ’:,«.)"S‘;’)CC\.DO’D' Q&C\DQJ()CD
e, Q,C co
POZC [YRIREee ?§OO')GOGDD") daShpOt Tﬂrottle position s ear

I

bypss pacsaoe(u Hempoobeloat:
¢ air intake chamber 26 spm%’woa@u

M6s: f‘owm?ovg 5"‘;5 ée:_;%: (rpm)

o} bypass passage :m:@gmfn%:s cco
&

uaf)mm ga;;@s ger oot @C\gf)eug wé idie speed adjusting screw (CS’BEOJ(%%Q,“;CO&%
2 2 ek

5.2 8 O \ 2 A SIS, h;: o.;,a ,w%C N / t al c— P
S$IFSPCTT | ) \JP,QL HgC g Loeoig O \wax type air valve o Logc[g O

o ™
NGTE
1. 1dle speed adjusting screw »p5 omm§odomcpicldsan throttle adjust. 1g

screw scdioy Idle speed o8 §j§pde0:dCdi
2. Stepper motor type o3ewyos rotary solenoid type ISC valve »ndEnic
z < ¢ ) PR c.Q .. Q¢ o ¢
2COICEPERC bypass passage o [goragniend 6oy ISC vae 05290 opo1
Q ¢ o ¢ . C .. _C : . QO  CaQ -
ocge@og ), somacqceepiopc idle speed adjusting sCTew o 00093 Fully-clcsed
NS o9, ) C ¢ Q. . . o
26$9200NRC B{C\goooo,@. co@o.eoao scqegpioyc idle adjusting screw eor]fﬂ@eiu

\. J

2. AIR VALVE
air valve 20p5 mqeomiesq$y soess c0pdocdg 103 Bsigboopbn ISC onc jeo

L
.

L
528008 cp¢ air valve o} saobiu[gol (oooe§ 526001805233l o2g05e> 268 Bfr5es)
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1. FUEL INJECTION METHODS AND INJECTION TIMING
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0§op&:fGs wrmiqéepiod Bocfiedd intake air volume, engine speed opd3oaq
ECU ooo%gd%co:sm o%éeémc%é:oméa:én me@ééo%:agé:%’ézmé:z?@ s’aéqcﬁéﬂ&oﬁéeé
3B somadcpleedigaoniaogi

INJECTION METHODS INJECTION TIMING ENGINES *
intake stroke ; lgnition Fue! injection 4A - GE (D - type EF1, 1989 and
TV before)
5 % 25 4A - FE (engines w/o iean
3 % mixture sensor)
64 13-E. 28-E. 38-FE,58-FE
SIMULANEOQUS 2 3 5M - GE. 6M - GE
N7 P Z 4Y -E
0° 360° 720° 22R - E, 22R - TE
Crankshaft angle 3VZ -E, 3F - E3
Note: Tnis graph shows the injection timing for the 2E-E, 3% E*
6M-GE engine. 2RZ-E, 272 - FE
intake stroke - Ignition  Fuel injection
1 zf?‘/ A } 7
! Y | %
I = T A |16-cE
. r o2 77 P 4A - GE (L - type EFl)
2 GROUPS 7 v ! 7 | 4A- GE (D - type EF!, 1889 and
4 77 ! 77 377 | after)
Qe 380° 720° 4A - GZE
Crankshaft angle
Note: This graph shows the injection timing for the
1G-GE engine.
intake stroke .. igniticn Fuel injection
4 ‘
: M - GE
3 GROUFS M - GTE
7 / 2VZ - FE
ge 360° 720°
Crankshaft angle
Note: This graph-shows the injection timing for the
784-GE engine.
—~-~w—-~j§w st:ike ignition yal injection !
4 GROUPRS 1UZ - FE
720°
Crankshaft angie
Intake stroke lgnition Fuel injection
7
3S-GE
INDEPENDENT : /] 3S - GTE
(SEQUENTIAL) . 7 ""/_///4 4A - FE (engines wilean
3 gy 1 mixture sensor)
L ’ H '///(////;
g° 260° 720° 1080°
Crankshaft angle
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INJECTIONMETHODS ! INVECTIONTIMING ENGINES ™

intake stroke Ignition Fuel injection

FOR 18 -i

Cranksha® angle

* 1 oecbifgdtong mlqiepicd September 1991 3¢ wodoopdi wbispicdaodupiad

co!é:co;ﬁaqp:g;ogcﬁ wcbBEep Engine Repair Manual apicde0rot Wiring Dia-

gram epopéfonpiol

*2. 3F-E mégler Sosio m:ﬁc&g 3oepepe eg 8tsocolsladiosd 65o0388&mantsloda
BB Bilgid3q) Bfigudanabn Learteogh: angswn%a:oaéa'}qo ot g0 ooéoc:i
o Qo%é »d[R3e8obiopliatiadq Boiogive bBEonpd: @6@JJ&§»

NOTE
:393"{«;:;\390.5 wsvup 025 basic fuel injection method ap:s).@ o(5§:oésaog§: 1

J

0o gobenoo injection method woeoyaSdln

. FUEL INJECTION DURATION CONTROL (8odsapéscamion§$adqpbe)

mefgdsBobiogliolo§é BéioSfze:

Sy SBobiapds
wabgfokolidbufiop moecmgdbmg §EodQEERE:

d

e

. . C\r‘(‘.
goS&a&cBC.

G §808lgfgcRe:
Byl — megdBodigliglopgsBiiade

§5Bs:o15i8¢: — moleccmedsmafbodgaés
— 0cb&:(Grego05Bepicofzé:

— 9€0i8oe$ mpadBapicofgé:

— opmep&ommngéisc-Budgls
roprcdaBos: | Bofipbiafbi— dlolmcpobBepieofgé:

; 9Jl°[§8 o&@@&@&epg —— feed-back (@$méwm5:§[§&) [Q[C\?Smo
cco-Bmd3g(géRe:

— Co 9%9596:(73$(D%:83619°J$®8@[@6ﬁ

— oegiopdoongSfSeontdbebilady

— [gEenclyydefgtmpdmonyeddietfydy
— SB[godeomae

_06

L8 =80
80[13’3

— 8%3:”26}%5@5@@8@5:

qg1¢4d
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-~
&

actual fus! injection duration ' Bué: Jgé:@{("vkej$8’39$ 5 weoEimepsba(ys

P — L .

f?eo%:n;n‘;v cf“'ox@ () fra:%sfoco ‘Owg’ ‘:::a,oi §&$ D8 wao%e\:be"m basic injection

duration &é (2) soé:noai & o@c&ﬁm el end me aso"mdq GO0 ggés@cmgr%e].&,{ow&xx

[ Q
'\*’“:D%f\,&, %“ﬁJca’f (\)p:“g:c;@@f)'*a ,;é a%oi:ogé:eﬁs%%wo%gﬂgoewm ﬁ*[ao'gmqwauu

ﬁmwe@)gé‘w Q'ach 7%0\)&)3 e:’\%tr:é: moéeo Celeolialllop é@eémomg& %ea*:omm
0

Nzeso%&o(i’}?'?’ ogéimruo']u :130%@85@1 q@é'@vﬂoédgmc@cgo? 3& *ﬂ%mmmep'th s*ach

L

codacded] o*\ésooeé[& Corrections!{ °§®5G&55} ip.?acvg, rcacoéu ooémAIlaco: mc 300%:
:gzgzﬁcgé o> g@c‘oo 528 R q{usew am%{scno 2opdi
4 ™
REFERENCE
Fuel injection duration control cp¢ wodbecdaiang) m§eiqdlofma3eiecntgnd
< oy Q

ca0> synchronous injection && esooégmepogv 1§€:g58088¢ wdolos§eor asyn-
chronous injection o3clo&apdi
S35 I Co S RCL 6
Asychronous 1n1ectlonco§ wEqiiappdiesopmogé: 0b @ Sa0§:8gS(gd
con starting injection §<; F28 %réméogmog&co@mewoo% 9@{@339 accelera-
tion injection 0%0705 :Déil

Starting Injection Contol
__ Synchronous

injection .

= After-start injection Control

Fuel injection dura-
tion control
Starting injection Control

Asychronous
injection L

! Acceleration injection Control

\. /

Fuel injection duration Contorl §¢ s0&s0n0&a8eaea0%8m 0b05ucd (major
signals) gpieafoyre00506003 mbmodolanripd ealgEdEaph B§igIde0dmbadaroycd saad
Gear 0dogcdcdepien maEaeedsdbeol oaéompdBinlgn:gEaredy
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o Z
odoscSSont =N | 2
! ! 2 | = <
& P
F | 0
Sl 8 " s|80 (515]a]E
Sleal % | | 2IElael< | 8] (2181518
sloBal @l ¢ jwo B3l e |8 SI21E ] o
sjon-] 8] B |8 l218 2o ] 18l 1518
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33‘%3 2 lsig|slalglglalsiai<|y
S\Q%f:“o'ﬁ@uguﬁ]@q'ﬁia
SN R AR E R R AL E R T R iR b
Bl gl 8 3 gIgISi8icisRI3iLlS|Zin
BofiabiolFgicBSias < 99 L Be 2| INEP
A dE N EAEEHHBREEIHEE
ot iob Bu§impdBiigde e) 0j01010
s26[gds80s: 53810 For Dtype EFI| | O o
br§§B5:5960 [For L-type EFI o) O
motecomy§§madsodyfgte o
5 oogj%:@:ﬁep:eo@& OO0
D . Q
| 34 99§coe§oc5m%ad§eq)ogsw05 .y
o0d §:(G: &_ Sopico|at: ©
5§20 =g U(]OP]G'BU)(YSS%%{’):GD@& olo '®) O
B Y S “
385:?&%: 0:: mw:msgjé: m§§@§0é£eﬁ0: O O O O O O
ERE 050 MRS sofge:
J /2
wg| 600 /By
o1 o - m§§emooé£
DIIRLE EARREL O 210
R | Ahodlalus soSicoit: 01010 o
sm/agm%: em&frﬁao&sm )
AT R s 5
Bilsse af%am
Co-adbogodocdiapsdiodllgéy 0 O
agoostuodficeqiifotity 0o o
b eeateredhosRte 5
sadfeogpajed o oo o
soanéensd Ezaggfqi O
GBeomadfgs: | =TT RYR
[g§sameedecrd o
23[9 g:c¢
T aiotahs [0

* somadBaéeoéaon (oxygen sensor) Bewnod Bspbimceparcsraoaon (lean mixture
sensor) odl§ear sa€qéeproni




PART- Il

COMPUTER - CONTROLLED
SYSTEM

R$oo»B$:a S0



08:33%: (0(75&?)

START INJECTION CONTROL (00h&odaBubpadiapbfst:)

FoC ﬂgmco*b%:%@t:s‘amc. E%,m:sa/.)
: 020pSR50l368) manifold pres-
erno%

air flow meter (L-type EFI = ..vaG'gC}?) cga

<
[a03s "LT)@

sure sensor (D-type EFI :2030%) <

PN TV P A g N, ~ s
Q’¢§”TD UQ?YJSP%&L?Q)O’,bmédof,L Do

o < < y < o <
‘T'U@’J@ CLIQFIRT B3IV

i
-3

e;(‘g \,SDCOCEC‘U ’D;L 36 mm9$§8:oqrj)

'380

3,
9 A

2. [
1ect‘on uratmn) epl

[N

y

¥

D
-—(“/M O

&iglopp§ (basic in-
&:81 memory weond:
eeg’qm@;@*;smm{&« o%e s27 cwdde)

(¢}
duration mc intake air temppramre
correction §g Voltage correction Og;(??

edlécopiorn actual injection duration

(mesmbomdd Lofimpéielnds) Befeo
\Fegpeoral FIRCIRENPIE)

capgw X poeT: q)ézgéogé o%g.qoaoSm
bml;% Cold start injection system ¢

Ne}

<

9?(’\5\)(\22)‘:() Cl)r)JH

200588 epodagub (Signals) qpigd

+ L+ e

injection duration {msec}

Basic injection duration

e V§ K8, VG or
PiM

» NE

&

Intake air temperature
e COTTECHION

¢ NE

Voltage correction
E———

s +B

Actual injection duratior

Injection signal during starting

S -~--- 0On some models, injection
AN . duration increases as
\\ \), engine speed decraases.
AN
N
\ Y
.

Low oo e High

0
{68)
Coolant temperature °C (°F)

Crankshaft angle (m§éigéecmné) médicdsoisan "G" 0bosadad
Engine speed (:28q¢[gés§:) Beoiean "NE" 06050505
Coolant temperature (mew:éeqwgs‘j@ o%@c:oo "THW" ®a§o§wco

C C

c C

Intake air temperature (:0fec0908$) Blgeor "THA" 060sc5cS
Battery voltage (05083 sa0:) aBgear "+B" 0doscdcbadlydapdy

REFERENCE

5§ c000mEqeecdsdepipé REqEBpddicsslpé: mEqé ECU & womiicuiqf

"STA" ooSogﬁcﬁcr%coé:moéz@paén
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AFTER-START INJECTION CONTROL

(ocbgBraqprdaBopigcBhiagtlats)
0odecd rpm mbsmcodespdiag s

Basic injection duration

———————10 V§, KS, VG or

ogpiop§iean Soblgssiondomt maqlagd PIM
odeseangslnnéqé ECU o eomoderd 0 E ¢ NE
[golsac’é: injection signal duration o3 Intake corrections
Bsfgodaopdi o THW
Injection Signal duration = (basic in- « PSW or VTA

ﬂ» 1 ' o Others

jection duration X injection correc-
. .
tion*) + Voltage Correction Voltage correction
* = injection correction Bapder %G —

4 ] git s +B

Srea>s Injection correction gpil eolé: —

s s g e@o Seo 5@ $ é!i Actual injection duration

& )
o 4

Injection signal

@. BASICINJECTION DURATION
For D-type EFI
ojBodiané: ol den 0§83 ogodep (FIM) 06055c58¢ MEqE[g$
[o

m@@ac«'z i:s000 Injection duration [35 n’ou Engine-ECU & srleplet ec%eoax%é 9$$

4

c. 0 v"CG
§3102929 [goean

GO
P

oqebendjids 6 2EqE[qé s§:§pdroecyad ,oéca,ﬁesgsasgqaoosﬁ ropés [r_rpsﬁs@ésp Xelepe)

(St

(data QP , :@9 of]%:oén

4 Intake manifold Pressure (PIM)
4+ Engine Speed (NE)

a ™
REFERENCE
intake efficiency (ec0o€§Egés) ¢ valve clearance saq 6@05 c ~§§say>e@of:
2EBBeEEGoqdep ooéwoaéo%écmé soéecommpden 6@05 1088
type EFI 03¢ valve clearance n§diefgriad syt $266p 268786008 6
ccSe[gréiad8E b
¢ 08qlumaepé air-fuel ratio feedback correction sq Bo§iogliolops
ne$ggécoteon somnadBoeéandombolamieansnd Gcoséso 3,93

- 200
8

@n -
8o
[)]

(3
On
%

80
3
&2
"5
g
—on
(B

mconiadimcsmon] B§iBoicoi§lapdi
¢ comnodBqlolamnmbecicon mEqapid caogddengpa’ variable resistor

¢ gpbeviooph (eogoBen 193 péfmelag)
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For L-Type EF!
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ESA (ELECTRONIC SPARK ADVANCE)
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ApPENDIX| STEP 2
ESA (ELECTRONIC SPARK ADVANCE) ITEM* REMARK (IGNITION
Crankshaft angle (initial ignition o
timing angle) judgement
IGT (ignition timing) signal O
IGF (ignition timing) signal O
Conventional ignition
. Hver gni o o) o)
Ignition circuitry for TCCS
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zﬁtcfgecﬁepsogé IGT-on G:&D@%%O@S IGF-on @
:1;70’5«‘,\03 m$§o:co(€smﬁemsa§l IGF-off @éwén
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IGNITION CIRCUITRY (8:cui04b50mmb)
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2. DLI (Distributorless Ignition System)
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1.IGNITION TIMING CONTROL (8:c0:03€uCB§:310¢)

S:Go:o%éeéa%:smﬁﬁcgé me@éog&qncgg?@e‘iu:(ﬂoé 205

e Starting ignition control (o%&co:goB&q'f)@E:)
méqéo%cgé%:q%§og§ Sreorp00pd séqé

soc@s’aeapcuTogé%mée@')&cﬁ@&e?ﬂcwo deoo

né: a&cmém&e%@@eo’rméu g&:e3 "initial

ignition timing angle" (m@@lgzeo:o%éeésoooé) ugeaTooéu

«— Initial ignition timing angle
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® After-startignition control (0§48:8:c0:9088:940(3¢:)

beseundicsconses) R§|i§peon 9§

08[g[gée (corrections) Ropdzolg Sico:
c =1 . @ 9 o «—— Initial ignition timing angle
038eé caném§Bisé mc[addiconcant x§d:
gl GLQS:ODéGQD’)SgO%:DéN v d o
«— Basic ignition advance
4 ) angle
REFERENCE g ;
[§] . L
900030%15(3)9 after-start ignition | Corrective ignition

control o3¢ correction $6mda8es 528qE advance angles
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* Torque Control correction :Dg woé@%& .050.§d‘5m (SP2) ﬁmé:moﬁg:@wéu
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QC.OOO§OOC\JO? ECT ‘3’308(7)5730(39@ :Déll

STARTING IGNITION CONTROL

Starting ingniton control (@%:@é&eo:o‘%éeéo&:qﬁq) :LE: G 0605055 (G1
Q < c Q. C oy oy c . < <. “‘ C o¢Cc ¢ 0
Benod G2) egrmeccmean NE odoswqopse gmsc: emocgmwgn Qﬁe, 109C6CT)
“initial timing angle" (o20[g8:e0:BEelaanée$d:) oyeal apdi
of:6505 noyiméqla 056005
dL o 4
0pd §$:Gmo%eqpoge§aﬂ$(500rpmemo%) Engine ECU
S &SR S56ELS c ¢ < [ )
R FCOIMO$$0: oqmgp(PIM) 000$LIV Backouo IC
ack-up ! S
oféeugog saoéemo?oog (VS,KS or VG) 060 2
< Q
50565 BereongdREcomefoyé Sisvicitod G o
e - o/ ¢ NE —== e
o3 initial ignition timingoyé(esSscden 5
9 o g, < e =
: : Sit ¢ Init IGT
Bodopognie§) seecocont§aopdi ge: Initial 'sr
. ey . . o [of Q
ignition timing o3 os¢q¢ ECU ¢ back- Initial ignition timing angle
nitial timing ar
up 1C ? (I%OS%CTSSQéQJEjO%GOKDéH \_signal generation circuit )
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w(ﬁ‘aigéq’DOéO?(ﬁC\SQJ’):(fQ
+ Crankshaft angle (m§&qbeoné) (G
4+ Engine speed (méqécoa‘“:%.) [NE]

REFERENCE
53),conmiqledaudepioyé wEqéadaopdiesopdur Bebmayodougd: Starter
(STA) oﬁo§05c*5093 ECU a%ffzaco::oén

AFTER-START IGNITION CONTROL
f@écaooégcﬁﬁ s’ac@mc§ep:ogé After-start ignition control l:o :@: 8:8020‘%56

L

On

Biiqbe)oBlgopbargSrcsal b an

ep:gacooeoaoa:éoyﬁcf)@p:GasoTsac@é@ Ergine ECU
o g o) 1

ayoeox Correction (§0d[g[gée) &

603 Ignitial Ignition timing angle

§¢ basic ignition advance angle

i E

Back-up IC i

OF

i

i
Various
signais

c. ¢ e
Gmoceooeoao§c5§ %cqjc@§§$ 060 - ar
$0537q odeodwadil o3B3edlé:
copdeosaopd

[0§88:0q056p edoscSed (o8) macBod

Microprocess

-
|

Ignitiontiming = initial ignition timing angle
+ Bagic igniticn advance angle
+ Corrective ignition advance angle
after-start ignition contre! B(C\JO sfacnc MICTOProcessor ¢ comg pnoo oD

Ignition timing (IGT) o3 back-up IC ¢ Qmwﬁg:gjat oeoroobi

@. BASIC IGNITION ADVANCE ANGLE

ESA os6c3¢§eas Basic Ignition Advance Angle (w6353 Reuis058) v &
EFl 056§ Vacuum Advance & governor advance angle 38 wdeleduodi migd

ECU & ¢obpnabayé basic ignition advance

angle 3¢ep Data op:a3cB§ia3&iaiangdi b
l ; A/C on l(some modsls cnly) /

IDLE CONTACT CLOSED (ON) s20n 333 .3

Idle Contact 083§§J$035 méq€@$i$:mq &

[BsosaopSu

C OoC [of
wmagcs]oooo§u59p:99

+ Throttle position (xegporcSees
c»:) [IDL]
+ Engine Speed (928qécopdss:) |NE]

Basic ignition
advance angle

|
o

Low -—— Engine speed ———» High

]

Ve
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rREFERENCE | w
w&eeSacdm pfaiomapfietfat: / 88@&edTeopsq sacfgsdiFeoreon

c0n§ eaefgrbicde§oopSi ($op€ dotted line G8[geontooghn) BeafgécSecderesicopdss:

§8 wB84$§ (the time of standard idle speed) g8 &Fevreon canfor§l: 10" §

ca ceSadd gproopbi§oopd

o

A

IDLE CONTACT OPEN (OFF) [gbcoxeedl

580)€ ECU g8 g&:él 9cdpradopé Bliconiears Data opisé 2ERBBe§§Foqdep
(orintake air volume) , 928q8copbs§ic3zaedl 03¢ 92c[g5q) basic ignition advance angle
o3 sdifgodaopdn

wéqlecdadbmgy ¢o5poad (memory) o3¢ basic ignition advance angle data
58 §poopbop&saontanghi BeanierBereodsrcns: (Premium or regular) edloaéoopbe) 6é:
data 86925050 083 %aab(goopb oSeuntinanpd saok{geonslobBeiconadodfisclodsd
Scbuecdeon Data s6a3 fuel control switch (or) connector ge§§cg:q|05qu3§€oag§n
fuel octane judgement capability cl§eamandepiozé Knock sensor ¢ 8eoon KNK
(Knock) Signal seqaoéeordeog) data 3 mc@mcmpo%sg:qcﬁqqzooéu

:)JOSSLSéGOJOOéO§OSGS£ﬁO.'?Q
4 Intake manifold pressure (PIM) or Intake air Volume (VS, KS or VG)
28B50§8G0q05ep (3) moecomoogd
4+ Engine speed (s28qécopdss:) [NE]
+ Throttle position (weeporcSsacssacon) (IDL)
4 Fuel control switch or connector [cm5m3808$:q1189a36] (R-P)
4+ Engine Knocking [méqéea'lc;sosl (KNK)

@.CORRECTIVE IGNITION ADVANCE CONTROL
WARM-UP CORRECTION

& meonscq 208§85mjeseaoes]
c905:§5qem5:g§coq$mogag 8:c0:BEeEB03)|
corcorqopdi ceSs S ¢ g)§$edgfgés (cor-
rection) oaém&ﬁo%%?ezoqcﬁsp Boonds =&
Bodecommpdag 8:@{90030&0%@@0&(\3@0:03@:

Advance angle

60*

@3&06@[@83%6‘ U)Cg$68’3:6&)’)€()038039’303(73 8: Coolant tamperature“féo()‘F)
30“7%698“% 15° 9%@[ GO’DGOQDéII *Depending on the engine models.
wo5a8EcanodosuSaSepied

4+ Coolant temperature (scs:3cqe§) [THW]
4 Intake manifold pressure (PIM) or Intake air volume (VS, KS or VG)
{598 BS5e§§G0q08ep Borndd mEBoSecocoops}
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REFERENCE
78q€eodscdm ¢ weghmndsrcsmean: (IDL) Bewcd 5Eqégsss: (NE
080505503 g)emdardglizncych wabaBEeonodosudcdea(gdoaadgaopds

; OVER-TEMPERATURE CORRECTION
(s2bogboigeacyod§hodiglacae:)

228qCeslbad(gdesé 9200§3eB03 o
Q5§ 22692569205 $90§0cse00:s] Sieu:
Bl egrodayeuraopdi g)§$odg[géesee Siso:
BEeédB 9° o§esr05meurodi

Advance angle

110*

(230)
Coolant temperature °C (°F)
33053‘_853339050<F QSQSJQO “Depending on the engine models.

4+ mcm:éeq@c&a‘ﬁ (THW) 050§<ﬁc6

N
(REFERENCE ’
228qEeed303928),03¢ comniilodogcScbepiaiaugh: ofemdgrdgtisayod conidl
0d050ScSepiadaopdigaadigaopd
¢ 52EB056§§3:0q05ep (PIM) B 00705 s2EBodecvmmpd (VS, KS or VG) 0dogabed
¢ méqéméooﬁ»ﬁ% (NE) 050§0503
¢ wegporddyeémescfgsrcs (IDL) 0dosadad ooopdadgdaopd
g J

STABLE IDLING CORRECTION  (@se$:copbonpiRbeoqtg$odigfatae:)
méqémc@:méoo%goaé cféqéooéméoo%

§$: ¢ pSB6uedod mmddaame(gaicd 98csops | 8

p&:in¢ 9€q& ECU b 9a€qéaopbssiad oopSBEco g'é

q§ :raogo% 8:60:0%698(‘!% Sﬁéco:oaéu ECU oaéoJ&@J é

2EqE[g$§8:03 2(ordiopadanodesaopdi samdbe) 928 5 i

€ copde§ien 05905pbssicocdeamtdmyogad 5? g

ECU g5 [Blorédbecdooniearn 80§owilgé S:cor s ik ‘t’argeti::spee@;
B3Eea3 coneornpdmrmmule)wcdectaupbssicnds [§¢

ocbapiaé ECU wpb [Bjoaaocdedboonicon 80§
522:{g¢ S:e0:BEeEaB egoodoryeopdi gemdacdsnq SicuicdEeéad £5° a§fg(gEeotoopdi
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ﬁcm%qcﬁqé (s?ﬁoﬁ[é@ég) 0pd sraéqjécﬁwég£@$i$:mo$cmﬁag,$agozwégaaﬂ

30 (S C\)O@é GglGQJII

owoba8leanobosaScdepien
+ 28qE5§s§: (NE) 080505c5
+ ooeeﬁoocﬁm:gf:mﬁms§saooo: (IDL) 080§cﬁcﬁ
+ ond3§sé: (SPD) 060s0Scd

r
REFERENCE

= méqéee%su%méj[ogc & &fBeon8ofen siu 10p$29¢ $a0pS / Bodaopdeaq e[ cuoa@n
= sgéqcsegsosgaqncgé gﬁqwoo@@é Loaé o‘éqjéeoaowoggoggacqc@§i$ 2 6D
cpo%ga)ogmgocx?f)wéu

\e -/

EGR CORRECTION  (sk§sn§$odlgiyty)
EGR (sgoeeoocﬁo[gq%mewé 0o) 05852006c06e5058¢ IDL 0p§0ach Off @69§o§

)

contisEaeomtigseogfmacyd Sieuicitetol s20€eccmpdsé 5:2EqE[g§s§:iad saqeercoroopdi

wogaﬁéea)ooé'o?soSaSQP 260
+ 9EBBeET0qcdep (PIM) Bowod s28Bodecomapd (VS, KS, or VG) 06050505

(5 (&

+ o8oCaopiss: (NE) 08050505 :
4+ weq%m&gcf;cuogm@mooos (IDL §<§ PSW ﬁveo?cf: VTA) 050§c§c\3

AIR-FUEL RATIO FEEDBACK CORRECTION  (sco-aconSors8aadiGicopS§o8iafaey)
(sm0d8aaotaodeancubaubyp:gon)

cco-canéendmd [gcopS§§odg[gée [Grpdesopencé:g o2808copdefianpd 0§sanés
eq:ocmagooooeggaooogsacqgaq e[goE:defgdaogdi so-canEenadeadial elgpé: Dzt 92EqiE
wopSmoningé mescopdociesopopé oq@§eaoocg<73c005c;oaoe@oc oosaqﬁq SteusBeba’
(6co- emcmaowswégcm%qmgécﬁ Bo§rapéiecmdsé Badociq§eanzod) @lemeo B&(as
opSREsamsrcs: mgoo%emq%eoooén

Qﬁemoqchs:q 8icu:BEuEcB 5° a§eocopbi g)embabgéags cedeordanda’

conés §89§o§soog€ SOC\EOQC\EOGQJII

2005a88ca7060505c59pien
+  conddBqlwdan (OX) 0dosudcd
+  wegdorddomeszacon: (IDL) 06050505
+  onflg$sst (SPD) 06050505



254 R$Yo20085:55046

KNOCKING CORRECTION  (cdlabo3§$odigialy)

m28q€cplesladod (knocking) [géedleonges] espdeoéaon (kmock sensor) o0pb
6310535 eloypéfgdecon c§sloapiad 3 santedoscdcbepimalydegréicdomgéidad s2éqé ECU
B3cozo0pdi

ECU wp5 KNK (2&0¢
63la5ad) odosudcbepial GEidd el Distributor

[g8so: saqé@o:oao%go%emo 056

Igniter & coil

ot moéokeoé (strong, medi-
um, or weak) se$a5epdpd 99508
€ Clo€apdad 3grro0o5903(G: Gé:

[Sensors]
Engine ECU

Engine knocking | [
Aok correction circuitry [ ESA
sensor

%@é%q 9$CD$GOJOS:U°26 98 G§’DO’S

mjeorpd 80§ade[gréiadeozanpdi
ndgpSie: [gEesladbad(yboen stro- :
ng (sm:0§ag$:) [géesay€ S:coicBEolald gpigregrcdonensf§: eslodab[gboen samispS:
(weak) e§o']co 8:30:0%5950@ ga§é:c<§a)oe§oogaqjco:ooéu

méqéea’]o%obso:gqﬁoo%ogo:emsoé] ECU oomé o%ée&e@tﬁoqjeozgd% qﬁm%cf’go%@:
8:60:03€08c3 0decd80depigé E[FoaE spdicdbgicopd [Beonsoiapd gfedad
Ste0: BEeE[Bleoncuiepd gEqeslndod [g$eoleclodarmapdmeddad eepadaranp)ssl
»o$[g§q BEeEaBesoadayeolgoopdi

gjﬂcm%qo%ﬁsaq 8:@0:0%59&7% sgpisd: 10° 9%G§ocf>oq|cooaéu méqéea’]o%ob@o)

N

eclesopanpt: Sicuidedegrcdbmyenepd eslodadq$odglgée maoémcyéigarn eamné
godoopdi gEmegopd 928qE9g 0 ofepigobicenndesqds (ccvomscion§d: 26.7
KPa [200 mmHg, 7.9 in. Hg] cooocb9§659$) [46[G: o2fgnioacaepiopCe saéqi€os=algnd
0§8:§:0kB s godeorapdi

ECU oogb 8:c0:a3Eelad 9§meoqs c§750E anganean 0bogabadep:od es2005¢]

soc%é:@&é_cowén

o
L2

2&q€esldadfgel— | BEeCadesrcdaeo

T 2

o@éeé;mso | aEqEesladodgdegbors

Advance angle

Weak -———Engine knocking ——= Strong

w0sa8Eea00b050505¢0
4+ 38qesladadfgdeclgé: (KNK) 0doguScd
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TORQUE CONTROL CORRECTION  (cppSen:B§:apby§$obiGiatat)

ECT (electronically-controlled transmission) 0s80>5s08c0me00 axdepioge 8o
ege[gréglgbodmcyé: 000§ §05008§B80058§ o> §eriss n§cdepraacyiegnSgdedlaogh
ceSocbmd) op SrcviBEolegrcdoneuiaéi(ys BB[gbeareqpd (shock) o3 cootcudesant(y|
w&eorooghi

Swoege@')&ﬁoméemgaé] &qé ECU 0pb saéq€apphennt (torque) o3 eagpajeo:
9$920305 2280)€8:60:BEGED? 6§70503)60: 0PI B3l dapioncocd§ep: §ob=oodecloé
[g8co00 eqpdyocaopspSiagm:(G: Bareg elgoéiepzé egpeg,copdi

gfemSeodgienq Srcoic3Eelad 20° 2§ 68205000l afedaobgEongd seematdeq

mg%%o%eo?org :7303002]?3320: wégo%m$§:emo%a§sqa<ﬁs§oéogé sacxgﬁeogf)o']u

woSsc?écanocSo.:pécﬁep:Jso
+ 2q€[3§s$: (NE)
4+ wegporddscgzecon: (VTA)
+ sacsra:ésslsracleéjga (THW)

+ »odo§dew: (+B) N
OTHER CORRECTIONS 7
280)€8ic013E0E A} g§BoyeoEigsed 0§03:c0:8Eq§ 320305 cud(g[Gi3ean ESA

o§5 se@éesmtﬁo'\s%oﬁ@l@éﬁep:cfé ooﬁéeo’lé:ooémo %Gmézeméglcgswéu

A. Transition Correction
2§$cqpepy 5 pBonsefgoiepapd 8:c0icBEelad 2§§[gEnesq corcuigt:
Bondd egdcdarjevi(géal awnBe2:{gé[giepSeozonpdi

B. Cruise Contol Correction

anbBeontm§igasots conbisCesBy afg§s§:cB5:916¢ (Cruise Control) XalesTents
Ses0dunflgsssicdsialde 6500EgodoR? capey c0q$sé mEqEmoiudionq B[godeomnarfgés
sloptlgdqean 5808 crpdernefgolicda? s5p5:i{gbeoq§ 005 Cruise Control ECU ogd
Engine ECU &3 8:60:0%595cﬁc@o%qsoeéoﬁo@?(ﬁcﬁ%co:wén

C. Traction Control Correction
gjcm%qoggéooé traction control system sadégdg89§ewoma'] §§ mem:éeq@g%%
2BecBo§Gooadgémradeseoasloyd 8icui3EudBesnoioyen(l: saEnaangodaypd oania
88 eo00pdi
D. ACIS (Acoustic Control Induction System) Correction
m5q8[§$i%zwcﬁgo%m%?g:m&goocﬁemﬁc\ﬁqé ACIS 9209609500051 Bsleacaé
ECU o8 &:coicdeéa’ 088§ oopdiopfgEoneotaogi Boaslercgadglienideoméicnnpd
(ACIS - selopéicdongods> 279 ¢ 52620:805gE:c0rconta0pbi)



256 (r3$c{]um08$qu[50§§

E. Intercooler Failure Correction
QjemSqodganps Intercooler §08:efopéiodoscded on wpyeas] SievicdCelad
G§’)OSO‘)JGO::DéII

MAXIMUM AND MINIMUM ADVANCE ANGLE CONTROL  (safgfsixst 2a§baix &fo3o0:80803$:440y)

;05§ 8:60:03€6¢ (9rv0medicuidel + :6[338:B 0808 + §§odlg[gEevicon
SFe02808) de§eunodlgdornayé saéadicantgaboné Biofaddeepade [g8con§Eogdi
B3gdFGEse ompudq§ 928 ECU g5 926[358:(Bc0n808s¢ §§08[g[gEsviean &Beon
80§03e1601E:00803 0595 m§: b6l / vecyplgbeog§rcdey 8icui8od (S:e0iBEel) o
B§3|0e0r00I

2[gésd:8Beor80§ 35° ~ 45°
92§635:8:Bjc0080§ -10°~0°

&fJeoo80§ - 926[358:[Bc0n808 (Basic Ignition advance angle) + §§05[g[g¢
coreandi(feor8nd (Corrective ignition advance angle)

2. IGNITION TIMING ADJUSTMENT

Initial ignition timing angle
b2 igni
8:@0:0%898%%@0@9303& %$c§cr30303905000: ,
camema§80§a3 "Standard Ignition timing" | 4 i
(603039088:30308595) ooss'rooéu qé:ogéemoooe o BIs0 JORIGER ST

] L L i angle
& @emso% (initial ignition timing) cﬁ de0e: @l e

Standard ignition
emgogl (Fixed ignition advance angle) [qé 200§ | timing angle

a2 ooé ECU og&eorgooo G:DOO’J%@ (96 oe§cm5
~&cesae@gae§ep og& 205:gleo q$05@[[§égep

Q=0 O C OIC T CLOG LOBUC % c e co COC (%
9@&300@0600’)9% CTECQCQJ%@‘DBSDO&C. UBCgO’J&)C\DSS?@@ (Io)mg]GOD’JU)§(f.@®CDEII] @é.

G(ﬂé:mém:méﬂ 83@0:@%5988\'$éﬁ(7‘§ GS?’)O’SO’]G?O%E: l(\)(c)OD I
1. check connector $3¢0y05 TDCL § T, (Be0pch) TE, & E, §§ 2005(: Idle contact o
on co[3&:(g¢ standard ignition timing o3 §§a3c5o005ecdaopdn BB[G[a&:(g¢ after start
ignition control (005§:§:8:c0:03EeEB§i9)6¢) (02¢058o 250) oylspSior back-up IC ¢
standard ignition timing signal o3 out put s(gécoSco:cooS

standard ignition timing (620059c58:c0:3€6&) 0§ G:a0gS somabeudigdlanaysd
néqéeedaddeacdaday(griedaopdi 528qi€e3 Tuning up (§§34[G08) GlopSodoacgé: oocﬁa§5
o 98qéslBEeon [g[g€spSicoadgnl 8[gS:qepSadoopS
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E1 TE1
saEcheSsuS gmooou&cozo?)cq.uﬁ Qsm@l&@l@mgoﬁ 633039088:60:0‘}898
Qé o) 10°BTDC 0°BTDC 10°BTDC
('303 J 5°BTDC 5°BTDC 10°BTDC
o6 o 79 BTDC 0°BTDC 7°BTDC

:GO:O%&G(SU)$83:?’) 32@08010‘)%(?8:9{):§§ 9(7%08@90"](7)(,“5:@ %%éo I

NOTE

o§&:30e0[gdogberyddea
2. cobdeedocdeypicpé G ¢ NE 08050508 5e60mepi3 deofgoond) & Bopb&ic0iaieeled
§]$éeq§5swogz@5eﬂo:§wén

1. mddq) T, () TE, 0»0855c5¢¢ E, 085533 so0dagadeoGiaogd

Contacts (s265:c0p533Eept) on BE:elgdogé 8ic0i038 e aopSdoocdecdico

Idle

S

¥

o On

"8
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ISC (IDEL SPEED CONTROL)

:64:00p5gp§:ad§:310p

ISC 036055 ECU g¢cordeon odoscScdepisng wcsﬁmcﬁmzcmﬁ@oﬁm&c@a&
(throttle valve bypass) s203¢:[god0§:8:08:600 ccomepdade(gréiadeviean ISC vew:

§§ egicopSBhghicd Sigboos

ISC ostecxdpfep GE:300-

Steeper motor type

Rotary solenoid type

Duty-control ACV (air control valve) type

on-off control VSV (vacuum switching valve) type o3[gé[o3005

ISC o§6§08$:ql5§eaoo€aogqo$epzwé méq&eoTogégméc@@ozwéu clelocangé
92005 9265:00p500558§:03 [gEnEevicar Idle-up mechanism o BifgoroncsicopbsdilgEont
cﬁg]oooooﬁemeeooé gcrgeo:ooéu duty-control ACV ¢é ISC o2:s¢ on-off control VSV 1)
ISC u2:303€[godan§:dianéican ccommpbomnen sontcoeomepé cgat60792810p¢ 3926
500038 gpie000 0003 B§:9)59§ 3209051 Bifgnrecoon: (92600:8058c3ai€ eogj0dsn 221

o%@éo’]u) oo@gcf'gmé:ooo:%oaéu

+44

Air

ISC valve intake
chamber
Air cleaner ——| ; /
. 2R \
PIIS ‘ “\“\‘\\\‘\\\‘\
DI NSNS NS S\ \. \ \E
Throttle valve 'Q\ s s
vo. AV A\
.“““‘\\‘ ’.;-" ’ﬁ\“o' '..
\\\\\\‘// ‘o”
) Engine ECU SSHEN NS
Ignition = : \ \ \
switch N = \
15 | ==\
72N O NN
I NN
Battery 5 N \
-'i'- Senscrs

BASIC CONSTRUCTION OF ISC
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iSC (1IDLE SPEED CONTROL}

TEM*

REMARK APPENDIX

Stepper motor typs

ISC valve Rotary solenoid type

Duty-control ACV type

On-Off control VSV type

Starting set-up

O|0}010

After-start control

Warm-up {fast-idle} control

Steppsr Feadback control

motor type Engine speed change
ISC vaive estimate conirsl

Electrical load idis-up
contrel

Other controls

Starting contral

T S Ry S
Rotary Warm-up (fast-idis;

solencid control

type ISC Feedback contio!

ctions of Engine ECU

valve Engine speed changs
estimate controi

(3

O 10 O 0

. 3

; Uther controis

O

Starting control

Traty-control Feedback contro:

ATV tvpe ISC Zngine speed changs
valve estimmate contrcl

Constant duty contrel

Cn- off control VSV type ISC valve

* Corolla AE 101 4A-FE Engine (Apr.,

ISC VALVE

1. STEPPERMOTORTYPE  (0cob0ecbomys)

ISC m:cf?smoésﬁa%o%sq?o% oaesﬁoooge:rfa%ec len

oé @§§§:0§08§:94i5q§m035 qé:m:
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< g ¢ ¢
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"3\)

O%EOD ;9360363?@&803 CGQ
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air T

cleaner
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() SRS ea_gp:oaéu o§gaé]m:§§m:s'ao§&n@ozogomﬁ (clearance) o3 gpieo(B)spdieofG:
o8con ervowmadopd: goSieo () g0l

§omcopSuodfae:
Rlecoracl 8:26[geony 60680810008
520563 ofgplicdeufgtifaé §orrcopbocde QP

StatorlNl sl lNI s |
olgp&:(g8[g8Eopdn 85 16 20680 [g6og€ e N Y 8
7 7,
op:a3, S88:008(036[go58:pSoesl §orogo | Rotor O s | v R |
C: o !
6005 1/32 005 (11°) s§copSaopdi o {}
C C < cCOocC c C
rotor (§02)0065080pS0055$3¢ 00 | giaior [ n l ; l I e l ‘ = l I
C. ° 0o CwniC (o
005605[g6l09c3E: 2659002100505 ¢[gb0 = 1/32 revolution
: Glcliic ne 0nG oS 77
@. 000 (stator) gEepc Bdedodelorocad | Rotor ﬁ% s I N | s
(¢ o o. (% 8 O° € 0
DPOCOI0NEE %O’JOOQ_SIN?.C\J?_ S 0:0000 &2 ;
¢ el Q o Eica e 22> Repulsion
»dasf0daadcé(BG: oppdendicdgsi0e0 :
el & . A > Attraction
06288 ba0p§in§3opd[gde §ovogo0d
20§ cvpda0gdi
2. ROTARY SOLENOID TYPE
Air
ISC 00:093 ooeq%oocﬁsoa%geoTcgé Al
(e c c o) e (= Throttle valve chamber
a0 co(Brooeqporcduna) [godeordoge: -
rom
congoeopd qé:m:cﬁ@c%w%aga:q air
cleaner

o0phi ISC on0pS 928q¢ ECU ¢e0ie00
08050505506 52006005(G: 0eepordboia?
@cgemﬁogozeé so8ecvompd 0eOM3
B§:88:c0z0005H waeedscdmeuniign:

al
Sensors EE%'“ e

ISC

i

To cylinder

035 gac‘?:méoogﬁ é:]$e§o<15qgo']§c§sa>5

oS coos§eeSsaSepiogé GEond 90} sadofgeonyea ISC ommpSeanicadeanni edldkeon

o Q [e]

saooqat%cx%g{cﬁ@é (Rotary Solenoid type) o2:0083(gdoogbs §oo§Bc3go> o6 ISC oxcpé

Bypass air passage

Coolant passage Valve body
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Coils
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:
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Permanent
magnet

From To air intake
air cleaner chamber
g o

o B/S idieip bl

air control valve
inlet

Cross-section A-A’
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@orgaaé:ecao c;m&m;go@ém:sj qé:mzo% sra@$srae§:méoogﬁ 08§:qﬂ<3q§ (fastidile control)
sacgo%mé:s'ao?:@{wéu wé:sraogrﬁ so@o:eo:n emm:m&g?éc&&@é}q srao'?:@q$ ec@:nf)ca‘]u

PERMANENT MAGNET (2gos6:030305)
ogdelgmaiané cnearnaocdslo 5aFor&rodeBoboopd A8 T1 &€ T2 o3slopé ofeepod
<

avel=tebel 330303@703330:@6: qé:c%@:cﬁ (Pole) §5§03§:m$@5:é@qewmé]ogé C\:éoogg@f)oaén

1

VALVE (o)

0229661 adEiné saca)mf)a)o:eanm:oaé §6 (08&) eoTcgé F[§ondio5c3adsé
ST ale e slaventted @o%smﬁmé:@aoé: (bypass port) 0'03 @o%oa&ago:eoooemoqooé 0ermAd
cgg:qléa)éu

Coils (T1.and T2) o3&qp

ndost m59m$q5m§>m:8' : m@mézwm(ﬁcﬁ oo%még&éloao:em n%lééaéaoa
[ L » J L L (] 4 L

8’7 [‘8’)

03}6@605(\?)03@p:1329§@§ 9@(\35&3633 Si qé:o‘,’qa}é ECU 9 OJHO%QDQC)O§OSC\S (duty signal) @
Qée:nosrasﬂ s*a@ccézofvcﬁo&?c:: qcﬁ&oqé:s@éwiwo&gé e@ao%oé%:gé:o&o%ogsn: (north-
<

4
. : < Q — ¢ C C:. . Q. C 0 < < N
polarity magnetic) wmespanpt meope ECU o sa@me.ouogm@ m@omco@.

Ué{é%b:? O:BCY%GQ:GQ)’D 3503(7%@0%0852 @5:mzmc8§:qjlf>eo:®éu
BIMETALLIC STRIP ASSEMBLY (o38u0b0005c08 aafgpaagaeepS:)

Qo ESomnmé son dqearn
Qe Qe & 3¢ B89

o < QC < c c i

3 §C aocmeoaooocemoewm@s’a@o:cog P
[ - i i L Coil Tt ngine ECU

) Q S 9 ¢ M.S, Permanent
ORCONFYMOLC F26 TSN T0I$ bgoc. magnet p 1SC1

C O =« C C L
Q‘)@C:o? LRISERVEeN) Bypass port \_ 5 —isc2
88 0SS codaa it o C N Valve N
RCOMNWAOTYRET FRCIY

e ¢ e e ¢ T As Sensors

»OEeann ol§ (guard) :Dp_oqc:c%; o7 N 5
oeys +

oc c o C Q C >
JSRSPOPCt CPOEPEESEAD TRGLSLOEN 526§ 7.

°Q o] s J 4 5

o A2 2 C. N C e C Q ~ < :

T2 7Y DOLISLIWV PO 3O ISC \ Coif T

I ﬁ ¢ S oc Iy \
05081005 92C006 D 339\;;.@033@03900 Valve shaft
QC C (% C < c (%} H 1
o?cemoowcoosra@’):cﬁ S0OCHMLD sooe@ Bimetal strip

suzeyyi
ai:’acéoap_&fo ol (guard) & :araéf”c?%sp cm‘éé:&é :7359030905&)599[&}):0% oSeog.ﬁesﬁaoé

Je L

528§ o0ccncdfgboogdi gfocdgopSivands ISC 058eh o60daomd azé sataSaogSocs
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[od o (o QcC
§5:950g%: / $6cy
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(
NOTE

duty-ratio BoopSes 060§5EmoeN

scao@o%$§§%5058:05ﬁ(9§cm+§6030) o3

g5 sa%:o%ew%g%wéu sgmadeudlg Oloope

(On)

com gac%&samc%c%cw%@ooo:oaéu
A : o608:20&: (on)

B: ogﬁoﬁ&@é:e% (off)

(Off)

\

"Duty Ratio" s8a0p5¢> (©n)

8Emdbcdmbs(one cycle) 5opé: qy0ddiol (ot

8EncScSordadirg§st ogbobdear /od: LOW DUTY RATIO

1 cycle

(On)

UL o JTUUUL

(Off)

Duty ratio (%)

-__A
A+B

HIGH DUTY RATIO

x 100

3.DUTY -CONTROL ACV TYPE

0§00 ISC oo:c10pSea0o0d0en 0duadesdgald
23 gdoopbizméqé ECU A0d0505cS5q0y6088:08
conIHYEY cﬁéc:géoécx%o%é]o%oé@: oaaR6g,CoPie00RI
o)3g8aE:000 BBgPoes 069758 m[03x§ ozowo
godBe[gréicden(S: meg100p508§:03 B:g)6e0i0pdH
(905e§-a3ea0Scopd: fast-idle speed B cLoRmd03
ma?:@lsj08$:qjl§eo:wélx)

cooSeopeandgabuapé 100 msec (Scdog§)

o]

B By SodBiof(gé: scpodytgiisd 8obfgé:

L o

[G8cTeameopé Bd§dondinesmnconia’ 060
505c8 (on) cano§§ss 080505cS (off +on) ccnm

From air cleaner

Solenoid coil

f

To air intake chamber

éjgo%_cﬁj%&o;éqj&m%p (duty-ratio) s2qa005e05c0s0pdi 0bsphadead Féa} a)6088:08(ge:

EpaeSené oxdgoySgagdoogd

4. ON. OFF CONTROL VSV TYPE

a)od ISC 2110095680005 090 oD
ew%@&c’eémo%&@&ooén 220 ECU gaoneom
06053ceprangd @léoéqéoé&oéﬁo% [gdeo
2081 Bmslafiéad a3cdabelosoleo(d: oxcByé
coomI sacg.:méocﬁﬁo% %28:065 100 rpm
a%@&mcﬁsawéu (fast-idle speed) &3 ecv
onondacdmadgS: B§:q)60t20p51

From air
cleaner

Solenoid coil

To air intake
chamber
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wodadéearnodosuSadep:
+ m&qémé§$z (NE)
+ mesn:ésqzm{e%% (THW)
+ oosq%moSm:ms§gaooo: (IDL)
+ ondla§ss: (SPD)

FEEDBACKCONTROL

Feedback control (88»038c8§:550 100l Idle Contact (sessicopdaddi¢) on

cpcanmyéi sedecrtundAlgsssien CDO’)QO%C’D s FimbseomadReepateseon i saSocm:
5699208 80°C (176°F) 0§E8es585 mcodepbooghi
wéqémesmmudoopiuchssieé ECU

] A
5 QvaducsSen . . e 1 A28 e m o
éﬁ@d;eocs%eﬂa:oo?oacm wéﬁ%%w@ ol NS | A-B: After-start control
aJcrgcn%”S'eo 20 rpm 030‘580000']\’73 ECU o g \\ B-C: Warm-up controi
¢ & & = ¢ e al._ C-D: Feadback control
ISC oo ooo&cﬁdbco.u@ goéen{poo@ gjoypc: 1B NG i
e ] N
=] [*} < ; o . ~
s’aoac:[gmaaé SQLLEIMTY MDiC0gF Bewmdd |3 o
. ~ o = = \ -
saupeogd slgrsuisamefonné wodeo satal | E e p
58803 whecdridiel BSdBovreoopdi =
L_,JL§. 7 4‘4 4 J§ TSy \';) an - WEI S ; 80
SRR 20 )
wmemOPESIg: (target speed) 9 (68: (176!
; % el
neutral start switch & on Sewod off s2¢]g Coolan: temperature °C {°F
<
Mesas G?o&::cgi:@?@ds T agewo: off z2sf3
mesdVear Héalm ‘Hs’a” migs ﬁrm 2SR anre &ao oS
6§03 306000 S aesagessapiec! oy @@%ﬁ’"ﬁiw&'
NOTE - W'
CCOE S e
ocbcleedondd ISC omegpioogd sdeomiméimrcpad sresicopdsilgéontecdooghs l
o C H
m.?:qjlobo.vo@n )

c Qc o .
wodeBEeanedosudalepien
méoarsSocdss: (NE)
& [ —— P
wegporalongess s (IDL)
< c . <
anplg$sé: (SPD)
sraesa:ése‘l:a‘agf;%% (THW)

FOrms: (A/C)

C
oosﬁ,oe “?G@S@G§ (Neutral Start Switch) [INSW]

+ 44+

l

ENGINE SPEED CHANGE ESTIMATE CONTROL (sséqcopSp$iafip:cfas:ofedioBfiagy)

neutral start switch o%eu?og 33039:03$:9cxgo§o% gac\g(c)cxgcc)@: aJorgsJ&ogé :néodléc%
0§0ermerRd: e[goiadopbn BodB(gs(glielpé saéqlaopiocdss: e(grEiadqgiemmapdd
9§ ECU w5 :28qcopSedioné o[goéicdgéigp: ¢[gdedl§68 ISC umad demvwrmercs
wooafgé 9[RS Bocrds 8c5gilgdeogs ISC warBedosuSalep:eozangb
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wrﬁa?fsooooéoqpugcﬁegp:go
4+ méqéméooﬁig: (NE)
4+ Neutral start switch (NSW)
+ oaesﬁoooSm:s'ae§gaoooz (IDL)
+ anfgéss: (SPD)
+ siwozoovéz (A/C)

ELECTRICAL LOADIDLE-UP CONTROL
(cgbobopiggosomane sres:00pSpfaEor€aBiartiat:)

0\341505&0%9%:0@0@0@1 wdepodeanmsl eadcdomesor (Altemator) & olcloodd
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ofmessrorncd woteddmmesulodiys gwavtopi
¥ ‘ H i 3Y 3% ’

O

S

. L

+ oae@[éoaoam:g;et?s'aom: (IDL)

+ meg$i$ (SPD)
OTHER CONTROLS  (=fgpieoncB§:aiiyep:)
o omiond - ¢ el 1SC o B
AN FCOCHYMIORT FE$EYNIYO LT RCE ISC oo:
%938@@3:@0953 oncammal ISC

4
I&
R [
Q C < [ X o Q .z <o C < < .
C*D?Q‘)S’B§£3C(.D%)§O}G®QOJ’J CD&:'&!L)@O’)@QO’ZO’)CO:;JJ: CDEE\AOD ‘50’7()3)'303’)230[’3)"

2. ROTARY SOLENOID TYPE ISC VALVE (§c0§a803§0506 1SC o01)

Engine ECU

ignition switch

{
1SC1 SC vaive

(RSCUL

5 ]
' . o )
EFl main re!ay+ § IsC21r
e g (RSO)
0~ g
2
=

le——— Sensors

* Some models only

i}
-
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2)96 ISC o2:308905605(Gcl §Ean0gSerddt: :Eqé ECU s&oaSagaSoomiangdi
G&:09€ ISC 210005 92Eq)€ s92:0051 9oopS wpSaBué[gdeo mesiopds§imgpdsrocdiemparss)
q"ogoﬁoo%:cs (0% ¢ 100% 92cB) se0esdic3Eesané feed back control (85:7303§c>g$oo§:c6)
o3 Brelgoadeomnteamntgrdonpbi (shorminp§isncyo’ sresicodefgéonglidd BifgasrcaicoSssigs
B§oonlgéB§adE:0005n)

wacocd§eedsudcdepiogd honiap§iennyad mesicoplsigéoréas ISC o3t96300Egad
oS
STARTING CONTROL

9280)C03 cvopb§iodpe ISC varanpd ECU gobpoadoaéadiconicon date (csom)ed
03¢ 2¢[33Gic0ad§(gdescan mEqlancsrcsapimg géwelgdoopdi oSG 005§:qagudon
coplI ‘

wogsﬁéca)ooﬁo?cﬁa?ep:?o
4 memzéeqmgéﬁ ('I'I-IW)
4+ 3280€opbss: (NE)

WARM-UP (FAST-IDLE) CONTROL [ ¢p§copSuoSerp§oBecpadaf ([§éeomsacs:copSel:) o8§:a40¢ |
5EqE RS Brayiiesrcbozé oferbeaoaaoSangs 2692:56qR19205/$92q [9§c000-
26§:00p50058§:03 B:g) 56010051
B[géesmaioyéeudigegy feedback control wgd séqée egiopdssisé ECU
€ BGiconteorn wodedd (target) 2265:00p5§§:0303 BodBe§esené ca0oEgodeusoadi
wasBéeomnobosaSalenien
+ gacga:ésqgacleéﬁ (THW)

4+ méqéméoo%ﬁ: (NE)

FEEDBACK CONTROL (8800055 o8§:340¢)
méqé%z@:ewe&%& feedback csooéaogﬁgae@gac‘?epz 0nE:§50p¢ ECU 205 cod

o

603,228 q¢[g$85:8¢ GErlodprBYBecdmesicopds§iciod 2(§orés§Eardloredesoopdn é:

[5$55:888:03 BoSp8s0q§ ECU g5 080508c8ep:ad ISC o283 C\%sa&;oo%féco:ooéu
0265589 cocdecy 3:aEqE[g§ssion 005ec38§:0005 §8e5098 ISC o203gEe0ea0
080§cdcdeuidff: conbeoy :Eqghasion [§Eesoyd ISC o215 Bodeosa 080gudebal Beviaogdi
target speed (o59cb9aEqElgéss:) ep:gaogaéq&tcéoo%gmc@me§q|ozeoT%>é 9o0pd
BrozolgrroogSi gérsaalgeacsepien neutral start switch & on (s8) off secfgsacs aySodos
0638908050505 on (3) off secfgsecs s3iap$ieS[gé: (o3) 8o5gEimacgsnes owpScd
[g00p5u :

053Eep 0b0guScSepien
+ 98qelgsss: (NE)
4 oasq%oooSoo:sa%szomz (SPD)
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+ onf[g$s$: (SPD)

4 neutral start switch (NSW)

+ qﬁoﬁa’gz@m: (LP, DFG, or ELS)
4+ Sompss (A/C)*

* 58], 6070665305cd¢piptan

ENGINE SPEED CHANGE ESTIMATE CONTROL  (s28q€8548: olgp8:c036: s§§:c85:340%)
neutral start switch( 25038unsefgercsacod) c§o058:§econ defogger relay

(&c e@ﬁglscu) o?)eooo% FSQDE c73§ 2900 08093 6350359030829'] méqécﬁo$oe’>m e@:&c\‘)wéu

@og@@@c s@;@ sa&q C@%j‘ﬁ e@og @6 0 0 cgcﬁq$ ECU oaé gaéqée@)ézq\)ﬁ@p 9@5%580535

deoemgé ISC vxddgéeo Boopos dcdeopd
2005586 gpodosuScbepien

4 Neutral stant switch (NSW)

4+ cg]ooo)oo eeo§sao (LP DFG, or ELS)

+ saéqlc[§§§$ (NE) -

4+ o og§ (A/C)*

o] c & (o
ETQQJLGOD’JGG’)SOSCDGJ’J:O‘;C 200

OTHER CONTROLS
sooodesdfgolepiadagé oGlo€ean Bsigideep:d dashpot control olo&oogbi GEsaopd

Lole}

wssfiooosgase?gaooo:sogsoogl IDL og%coo% 8cHeomaal méqé@$i$:g<f>mqoge[§o&cﬁﬁ
gc%mqo%qm&ogas@& e@ﬁeoq§ ISC m:ﬁ&%quﬁeo:wén
EHPS (sco0Sco§3adefgoaobilo] oBangé) o6s08dl§ean 9od),eo ce5e0r50md

c65305c8epi0p8 EHPS 92006006(36:6{030¢ cgibodaixguogon: Prerlgéoncbeomn mq§o3tionss:

mo%apopgao?:@leooo méqéepzogcc: gao%:@[eax» T elestests $9Jl5303é sraccijécﬁ

[§$JL$ @5mé&$ a%eooo% 0§sut [_Z)&\)é & [§ 6§200 6e$:ne§ pds o% @%eepo%ooésaa’] on
0?35093 c\ecmmeow capegoso gcsﬁ wme@omﬁwm $eooJc0§ eé[géo"lm oooo%écuéoo%g
SogoregSed amopuSeoiaagdi GEicBfiabyooph mesicopdafic [aeSiigbiadedoneoticolgtist
Oil pump (eapaBo§) madeanadean 63pBoedma? o7 Bgpapaddeo:8edigdoog

L

o]

O’)JO

i

(NOTE )

1. Check connector (3) TDCL § T () TE1 ¢o503 E1 oeés05cbsé s0adoonianpdeasl
52&q¢ ECU oogh ISC ontah o324} (duty ratio) o3 og;%s%ézcog@ocﬂe@o&cﬁ@:
c§205ad109€ duty ratio o3 0§30 Geanconi§eoiadpdi
Bosl mEqopds§ingd o@§gasdicudoPy) [GEorcbesBiegacd desecocopdssiad
(98 copSeepadoopd
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2. ISC oo:c%em%§o%m(s?socﬁ) orcé omda co
re
< C [ [of c C
QOLICOMNCE T3 :me@oc: Hd396[OPCAON Normal
§ T oc 09 [c—%) < cer ¢ - ij & position  Valve lever
Sepelalepleeviiclalitoy) C\;Joa):@memmaqswo /
R < <, Q . cQo, <, !
w3l ISC Spteviey qc.mcl S ag_@\fgog N OC&E0$: 24
188 BESI0% (core) S ¢ .9€Q Q' Closed
R&C Qe GREOP§OYCINC e /
¢ _¢...¢ R L1
gae§99m.§ Siéleat-tenfobl] v, Guard
[¢] c_¢C : C o
co“oaq :rae&’mgé@' (idle speed) 2030 Permanent After
magnet Wh id -
:nc@:m;g?enoom sacqces?.e :Déerazﬂsra@é an en co warmed-up
cCQC (9 ’] cr— ¢ C o c (e < ’]
cu>§ge§B: nco‘ [Lj,oa@gaa Qa;?tg cudgEes ol puER-TCOCHIGIOR I (after
warm-up ) oussio0 m)smsae? ®o“° 1000-1200 rpm a%@o%wggn
. J

3.DUTY-CONTROL ACV TYPE ISC VALVE
qumm§cns1.c\> ACV (duty-control ACV) osp;) sracqjc ECU mso. s 0008

O§Q)C\J) 9‘361 ODGGIOO’)L,JC‘D‘O“ o(")")é&)’) [~jeb s GBOCGC\)COOD@O’) CO§ QJQ@

L

—
57_0—

s qo
(-]

©on

< g
QOCL
2_¢ o ¢
[eHeplzrisiepies]
< g
QOO

o

omﬁaﬁm off Goao@os@oocﬁ :naJ mo‘@cm epelevlet]l
5& Jémgomefoblaw% e'mc co@c e@oﬂ oaeugo% C\RJ6®®:>3L:§QO$QQ’)GO ¢ Jcc:zQSeL
S[&:) elogaé srestcopds i jsotsogat
03]5 ACV é ECU fneo.oeoa’)®®0§wmep 33@1 @eepoocﬁm:o% Gmcﬁm:smo

s
L

05&:[5¢ mesiopba§icd o Réogeoapdi 58 E0esS005 305

gy s 38 JCRITVR 3P

§€%:008 0008 I 308 QOO @’& f:o ECU GO'OG:D’J Slaslesles) S s 1060
055007 Sso8con sp:@. = :1) § 9 PO it $
ns

(s%oo’::'r) C\?O’)&" Neutral start switch oo:ﬁmoco

) Cr

)

1o
soélg) SRP §®5~amc fast-idle speed (@@ew@s@e%.mgn £) o% air valve (scoo:) BEO&%
Q
0$:9

o c,
E:)O? GG?’.)(T.)UgC aC.B(I)’)e:D&?n

NOTE
Check Connector (DQSGSO:GO’)’S§O’SU>’J) aoaeo?o% TDCL o%cﬁ T (o%eo?og TEI) c7°3
E1l moeé@u%@éaoo%@&wé méqéﬁeéwé Qaésaooégsae@gae§%ogo%ea§ ECU :Dé

C Q@ _ o 0 oC [l ] ¢ _C Q (%
ACV ¢Gm80§07 00$:16000$00:00098 C0§E0dRLI
[¢30 L 1 PoL L d

<

Ignition switch

C .
Engine ECU

I Sensors

Micro-
processor

Batterij

Throttle valve
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STARTING CONTROL
b} copifropiqrgbareoq; STA (
ACV O%L m@émogésowéu

:9030%9@0:603’3 ®<50§OSC\S) on @62@&:

i

wodBsanodosaScden
+ %:9(\30% o@o§05c6 (STA)

FEEDBACK CONTROL
ECU g5 Starting Control (ec5§:e53§:5)6¢) engine speed change estimate
control (sacoﬁ@$&$ e@oc cue a$e§ 08 13| Je) Constant duty Control (08$ eaoqj|c%c18$
C Q QC _QC¢C
leoJeL)) ogg;c\ge:oo sae@gac§ep ooac FCHICOPOE$IN CO$IG: eﬁ:nmm V.ISC ®®o§wmccﬂ duty

ratio (qoB =2 §)) odelgoiadeoianpbi

wo5a8EeamoboscSepien
+ méqéméﬁ‘g: (NE)
+ Gaega:éeqa’acleéjé (THW)

ENGINE SPEED CHANGE ESTIMATE CONTROL  (sa8qgf [§548:cfpSicdy §§:085:a15¢)
B §earcd Bevpod neutral start switch :ncoéog@ewogasqn qedsea]s (duty
o N

ratio) G@’)C me@om@n o?o?@o‘)[éé :'Dc:) 5c§! m&)&§ ) e[gry‘ coeo? m§oocr%aaoggo%qaogé
');{@:D&gn

wosBéean obogudalepien
4 Neutral start switch (NSW)
+ s%o;o:og% (A/C)

CONSTANT DUTY CONTROL  (c8§:a00nge8 o8$:316¢)
ECU 25 Idle Contact (srae& copbap§oad) 805 (
§: acuodgEearnmsl ACV Boecogtorg 8odomsalifyEydeoopd
wobadéeanobosbadepien
+ wegdoddon géwemneszac: (IDL)
+ s%c,\y):cgg% (A/C)

4. ON-OFF CONTROL VSV TYPE ISC VALVE
5280 ECU oS s0fa0n m§idjten Sauneam 060§ucdepiong VSV adodosudadep:
8 coreamelepé 92EqE3 wEecrSeans$iys seesicopSeongdi
méqécﬁc’eg@mgg%§o§eepcﬁsm5 sanlgadesodmaylicgt fast-idle speed ([g§som
meg:c0p58§:) 03 air valve (ecoont) [gE Bt 5005
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coabe03[gllEunngdozé VSV & ECU sofoymi§eocdiogcboapiade poenmden?

G(D%@ GD’D:ODéII

Engine ECU

Ignition switch

oo

To other
systems
Sensors

—A—

Defogger
Tail - switch

lamp
relay

Microprocessor

Battery

f--1

T Light Rear
Tail control window
lamp switch defogger
= L

CONDITIONS FOR VSV OPERATION VSV  (cpbeam€ajodeacgod sacfgsecsqp:)
A.offtoon (8cdepe ¢¢)
+ EqEBrpdsicsodst 005&:(G:(G:q im0egmassi
+ Idle Contact (s26s5:00p583|€) 0n cojebe¢ 005ecd rpm egmcs39EqEcvpboods §:
(neutral stant switch ooc)o§<fm°)sraq) qucﬁg]éj‘%u
4 Idle contact 'ON' qgjobs¢ 69953806 P! B3e0n0d N 8axngjode 92(ga:8ungicdonde
2336g,8: op§saspdicdli
4+ Light control switch (srmaé' (8:) Bs:g)600sd00005 'on' cavom g
+ c5005N0e§e sEieuBar0d 'on' §§i
Qﬁms@gzqmc T 0390'305 TE1 o3 E1 sésoodaomagé VSV 205 'off' [g6esepd

L
Beod acidiiacdd (3 L.) 6§20PMNNDess 5'egg]%9cx3cr‘:>cy‘§ 'on' esagi€ VSV 'on' opS[g6a0p5i

B. on to off (¢&eped05)

2
+ soéqéocgg [§ 26§20 @[oof:oaog o ec s 1 t00 ) sras‘j$mocu [‘cjsooao $c200 523l
co

4 Idle Contact (s2cs:c0pS el &) 'on' qyodsé (neutral stant switch 0605050592¢)
005605
4+ rpm oo$oo.soooooo:> 7EqEopdssiepadgg$8¢ Tdonmap§imrc§lgodaygs
+ 0950048 (69253800)03¢ 'p' Bowrod 'N' Bomgade m2[3r:dunajdego:fiesrod
[Bee$00536: wodeddmeg§orco [§:so° °[§:e§ooggaa°‘1 | gac§°mé8[5 'on' agodséeacal
o

b §:0005005m§BiabgEmddesgsss FBR§inodq (A/C) ozoesss

.

I-.

r'80

(6925038 axadtandep:)i
+ mooicB§igibacods 'off [gbes s
+ c52050§5 iegPacydd (rear window defogger switch) 'off [gSesS$u
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NOTE

n8205e05[g3G: Bs:qbeepime[gé ISC v2:B§:9)099ece5 Learned Con-

trol BB3copds gaadigoogdi
ch%srao:@c? saéqjé ECU :Dé ISC m:gae§:raooo:o°? c@oé:cﬁcoz@&@é s'ae?:coéi%:
BBE:g16e0s000! o%coa%gaéqécﬁcsooégagﬁ 26§ 92654pie0 528§ 32g/6[pE:cd 05§

4
e

soooeloypé (ISC ongresacon: oppdeseandcopdt) $265:00p58 §20005:3056) 6[gnEcd oS

o@e@oé feed back Control 0'35 saéqlé ECU :Dé me§:méi$:o9e ooo&fog
520599002133 [§§espodeog§ ISC 0d0cdcSa3 coodeoroopdil 200decdaopdss: (target speed)
Bequd§ §$opEeom ISC oot me[geecsod back-up ¢o5paope BéroGresr0d 6D
mesicopSercfgoecsopd saad(goopSi GE:a3 learn Control vyesl oopd

EFI g8 300005 STOP 863 [go5 / [godeseomeopné Bovncd modco§em
PSSR obecoreanefoipé :28q€ ECU Bogaieanndlol [godeomadagaicgé back-up
memory (90‘58’)01’%) og&o?g@:ooo:ewo Learned Valve ¢> ()Jog)og'):eé@egooéu o@c@o@

&:comaeal ISC oo:cﬁsra‘%gaoooup 90380&5035 gcr%ooo:eoao initial Valve

6ot B 682
)

%Ec:n%mé: %¢qé warm-

Ju

@ 2l
S feed back o3§:35¢ o0onEeornmes] 0obeddopdss: (target speed)
C
O

2\

c 0 g S co c
GC:O§)§: (0)00(3{) S %mﬂ@:@mm%()(ﬂo:
C (] @ ° o G G S (<
O c05e0buNP 926[§5606e2E0I0$DEC SCOQCVI050
e C (] (e o (e
O 3 NCMCI0Y,
0. C €06 (o (e OC.,.) 050
O »MHEHONEE F06E6E 00X000D$:3|00S
Co (= @ G O ° % 2 C e EeN
O 6905866560505 BEporefgdspdiope: (22006§c0a59)
Q0 0 9 c 09 C
O 8o exdBbanss ECT
C c N C c 00 Ce 2 (& (e
O wamodeo3Gicorn EFI system eospocge 38[gpadognieoqs 0R$0o?
5851915600005 b¢p:a} cwbéedlic 5002162 -
C C cC OC C € -=C (s oc, (o C
coSeoSanddEep EFI macoicse qgsoomdsigoeso

Y,

(f
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OTHER CONTROL SYSTEMS

sa[::}):soooog%qj[&ﬁo?ﬁapz

TCCS o§§a§:méoJésa§Jlogé eu%@é@:eay) EFI, ESA §.c§ ISC o§5ep:m’>eoo35

(S’BéOJé GG’SGOSQ%GOTQ.)SIQLO’)éé) G§’)(’>‘S®’)GJ(’TS§’.)GJ’):O‘035 G@%@Gé@§§9\l’):(\)é:(ﬂ©é&)éll
N

oo%sraog Gco%[g\{; [§:Goao ®§5ep:§mo%oé q&og;s%ep:cr‘émé:saéqé ECU moéo&%:qlﬁeo:oaéu

N . c < < PR Con & c .9 ¢ manC
GS’?’)O’)G@%@O"} QD ¢ 4A-FE gavod'éogc FWi|GeWD <§§.quoﬁ®§®ep.craem[§oo,,oa&gu

SYSTEMS iTEM® REMARK

ECT OD cut-off control system

Oxygen sensor heater control system e}

Lean mixture sensor heater control system

"Air conditioner control Cut-off contral O
system Magnetic clutch
relay control
EGR cut-off controi system O With EGR

Fuel octane judgment

SCV (swirl control valve) system

ACIS (acoustic control Type 1
induction system Type 2

T-VIS (Toyota-variable induction system}

Turbocharging pressure control system

Supercharger control system

EHPS(electro-hydraulic power steering)
control system

AS (air suction) control system

Al (air injection) control system

*Specifications for Corolla 4A-FE engine (Apr., 1992)

ECT-OD CUT-OFF CONTROL SYSTEM
ECT-OD [godcomndy a8§:3)0046 ECTECU Engine ECU

sraéqjé ECU oaé saega:éeqsoggéj.%

THW, SPD
305303?5 mé@%ﬁ:aoéaaoo%? Qe 060 5V
2 oD1 ECT or OD
§OSCS ep:GoTUgés?c@acgnqucﬁ@; 0061$®GOS s

ﬂé:ogé s%ms%crgé (overdrive) 05@5:0% o

Microprocessor

[§69$920305 OD (overdrive) Cut-off 060 |
§05c50% ECT-ECU o%ccéeo:wén g]ﬁog%a‘ﬂﬁﬁ
&1 qpigudgebeneomnéicn centislogbiqadsé :§8aEnugdiqedBn3cdsicnnEEqslgdpdi

EIs

vied
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:raéq;é :n%mcgé 338(215 ECU ooé ECT-ECU :1% 3 rd- gear. Cut-off Signal (é(ﬂogo.'g:

B [GoSeomcSuesosSed) deopSieciaosSi

OD Cut-off 0d0505c58¢ 3rd gear Cut-off 060553361 069> 99005019203E:{3d e

Wi h(V)g {Normal
'? | ——————~-———--—operating
VO tage1 condition}

Low ‘

(\l/oltage QD cut-off

ess ; signal

than 1V}! d

OXYGEN SENSOR HEATER CONTROL SYSTEM

(eamncdBaaotam Bomad§igbosd)

C < C < C
wcoc ECU wpd moltswomwps

(90}

é g c 9 < <
GBC")' (qb] \)C"):‘ﬁ O’:%G‘l GS’B’)(‘DSOO!CSOCSC"D

o

Cn

)]

3

3

C

” Qo
—~ney
=3
Re]e]

i E; ! [
X3 )

oS =
)]

)

«ON
S
3n

LEAN MIXTURE SENSOR HEATER CONTROL SYSTEM

(38§é:mcepsae§oao€aoo 03m08$:9418ﬁ0§6)

ECU oaé weq%moSm:gas§sam: Te

QO C €90 < 6 c C C c
BHBesEF0qodep 3 q€copdochesisé saecoa
3cqe0d 0605050503 32q Lean mixture
(] C [« Q
sensor heater (Bspdimeeprcsrntson O3

B BigySeoioomdi
3 B8:q15e0iopd

)

BspSimcepmesrndon e§migrm
wbb8Eean Rugsmnaser magsmydielrt:
canefopé ECU oopd Bspdimespmegrand
anBom BBigégleorn ayb8ioeramad B§ig)d
corea§5i{gé GEie0Eanad Boydielgpdiean

noéngpii§an 520600e0q§B§icopdl

V),
High ‘l -~ - ﬂ
voltage! | i | !
. Ir—l T
Low L ] I l | ’ 3rd-gear
voltage | _] LJ L cut-off
(less i signal
than 1V)!
+B Engme ECU
T |
i
Oxygen é_l
sensor T
4]
’/' me
Heater
EO1 and EOZ
+8B Engine ECU

Lean L
mixture] 2
sensor |/

Wyt

Heater

HT

EO1 and EO2
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AIR CONDITIONER CONTROL SYSTEM (s3o:np$a8f:qibos8)

1. CUT-OFF CONTROL

sraéoJé ECU Obé oaogeorgooo :com méqéméocﬁ&% m503039$$§:0q63§p (o%eo?os
gaoécmoooae)n woé@g;&.% :6& ooeeﬁmoSm.wcooeeooaé oo$w. 035 3008 $:sacx35cx38@5:
S % ) = cCc

CD 6]00)§OSQ.§820')OS iDOJ’J m§.m§oqmeooq QO’JO§OSO’)5CDC\) q (Q}JO&DOQSC\?(’DOO(\)O’JJ

ogpageosan  ACT o@o§c§c\>o? crlove 03§ s*aeocucgcooo (air conditioner amplifier)

o%é’&eo:oaéu
$6commEqlaopbssie qod oSoqadea§§(géoréSadodayé (0p[g§s§s egdoncSemcs
9200018¢ 92E03056§§8:0q05ep Bowaos m0olecompd3eng) sa€qEsoya’ som&icans§s
co € {2 C {2 N Cu £0.05C 36 €
@c‘}:mc%éﬁge.qg@oeosﬁ. 300280 $:0380506 2051
SULTHC YO SN gaéqécuéﬁ.emrﬁa%
eqoo%?pgo:ea:os@a’]crgémé: gaéqéqﬁoo%eogo: 5.5
coq$ b siuni§iad8csa gnE 3
:raéqése%scﬁcﬁs’as‘j[ogé TN $:90005 o swW
o (¢} L relay
o5 géq%m@:e§0m05: ooooeo%saq¢momoo59
L 5, L
383Gz ecﬁo§cr3m5mooor§€p% Hdwdco Various
5 A - e S & - _ sensors
oS o@gaaﬁeraco:osnogc ¢ 928q€ ECU o0pd
ISC m:o% gé:so:cno:@: og$oslcgaoogaq35c\35 A/C amplifier ]
0pbsé cqsoé:ogowé wéqﬁméoo%ﬁg%mf) egpé FACT g
geosoogli Jea0oEgodaiedm meesicopSsdion ! Vari
O = el e = AC - Engine ECU "—se’arrllsoourz
c 5 c Sl it =R
20ci0ay01qeoné ea0oEgadeozongdi T e
BN @wo:m%:a‘%&eﬂfw wbc§:od £ corsprenson)
L L Le (o] JL L 5 e
N 4 C. (e C G OC. C C' .
TIPS RSOGO @§@oﬁoo§.qjlo@c. (air-
conditioner compressor delay control) ugesToaéu
2.MAGNETIC CLUTCH RELAY CONTROL +B
(eoSqurrsmSmmoSﬁﬁemz B:q)50) Magnetic t
N M o o T S o) (S clutch
g]ﬁsramo.og@oo@a‘ﬂog sa00¢godgdpdens)y e
B:o65S3(goeG: gE:09822Eq)€ ECU 05 6350505006
oocuorgsjm c%o%%c%o%:q@oaéu Various
(S G roc cil < c SENSOES
sracQJc ECU DR TANRHD$YO 92,5200 ACMG
(airconditioner control assembly) o A/C odo Engine ECU =
§Q>cum cuoosqq@c.s?@c CeR e::oosocaooep. TALC =
co:deam saooo.tg§ cut-off soe@s*ae§m w5598 B-om \f ac
) W
@c'eqea)o 23] G& ECU 8 0B0§BEmS§ | Magnetic asseTb'y
(A/C com- :
(AC-MG) ®®o§cﬁmm 005050505 ooemmo%qqecu‘ pressor) im Youns
vooeo.moqé :03 ‘'on' Gomeuoos'as"lemo§mooom

C\)Q‘)gil CBO’)OOg’J@ UEQJO.OOD§.03$OGIODGO’D(72 9’2(\?5(\)580&) Il

L

qd8¢4d



o8:88: (005) . 277

of|oriap§:BEigIS apSeamnEaaa’ suricp§oqedes [3§o3red§:ig fgé: (aircom-
pressor delay control) [g§cogSicconadoreotaopdi g)es0r05g0dqcden siuriap§igodeomod

B§:9)606a00Egodaies §E9a0030E[gdoopdi

EGR CUT-OFF CONTROL SYSTEM  (EGR- [gobcomndy o3§:90048)
oYosdo VSV o3 :2cpbcwbeo(gé:lgé EGR (Eahaust gas Recirculation) Vacuum
modulator o3 6§§8:ccoumscSaeen: [gEoscomadaaieqpadeonpdi gjopé satqlaeadeg
Gs’a:e§eoa')gaa']§§ @$ﬁ$:@§3905:§5§|$09{.035 9935:§530308$:035:q$mogo§ EGR o%L
0.0

@o%c;oooo% 8ogoocxgmoaéu

Throttie valve

OPERATION (220900p09)

o 0 ° oc
g2COiC 826932:96§3P03|$

e 'S c EGR
:DU)%)O’) O@’)QDGGB’)O’)GSPO’)GOD’) vacuum

modulator

Air
intake
chamber

w3slgé wodeddmloc[gsss:
(s2[036:922:qS 4000 ¢ 4500 rpm)
2200053366p0d §earngaslopé 92Eq
ECU op5 ceoé:g€acds:036:q8
gzogo% VsV 095 socngmeﬁco@: EGR -

EGR valve

Sensors Exhaust gas
c c C o
fos) @ooemomeo:oo@u oosra[grs 005
L s
D < EGR
00308600 ooéoeomoomemﬁ ECU L

og;‘;eoaogaa'] o%eo?crg EGR oo:@ i

CeEIND 08$°035' § coonéon
¢ (<] 7 ok

8
L
GSQOSGmocﬁﬁogﬁcsooéqlcg (fuel cut-off function) sac?fmeﬁeooos"azﬂcgémé: %¢éqé ECU

ooé EGR o 865 q$99c7303 VSV or% s*acxgccmeésoooéu

Throttle valve i

REFERENCE
8| cacdedl cedscdepiopC stepper e
inta
motor 66 EGR oxigpicd saodi(g[o3oopdn g manifold
0§603¢ EGR Vacuum modulator §¢ VSV ¥
3061835 :2€q€ ECU 20 EGR [godo0§ic0 EGR valve ECU
 eZeil o C Q- O0C C C (o] e
0S¢ [godeomcdedd B§ig6pdn goslge
EGR o2:309 6810056 epad(géte§eomnens] oo t
: o ¢ 1 Sensors
2005 00 si(gé Z[gpderodcdespdi t

\ Exhaust gas 7,

FUEL OCTANE JUDGEMENT  (coon€enaBeaiboB$: $0lodeasotalaniaocdoody)
g28),c009E0¢ ecdadepidl 3:Eq€ ECU b Knock sensor (e3lodo5208500)
Q26D 050§c§c69p:9961 wcﬁsﬁmo?‘:[glooo:eoao conéonBimmmoms: (premium

Bewvpcd Regular) cﬁié@ozmo%qogoaéu



278 REQorBEiapbosd
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"TWO TRIP DETECTIONLOGIC"
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Vane type Air flow meter Jl§eon :8qlepicpé VF dgmien 2.5 Soocdayé
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OXYGEN SENSOR SIGNAL OUTPUT (esmabadqaofs00080405c5e209058)
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LEAN MIXTURE SENSOR SIGNAL OUTPUT (8505:maeepaacsnaodan 3acgododoguded)
(T or TE1 termma! on, TE2 terminal off, idle contact off)
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