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DESCRIPTION

The heated oxygen senor senses the oxygen concentration in exhaust gas and converts it into a voltage which is sent to the ECM. The heated oxygen sensor
outputs about 800mV when the air fuel ratio is richer than the theoretical ratio and outputs about 100mV when the ratio is leaner (higher oxygen concentration in

exhaust gas.) The ECM controls the fuel injection ratio based on this signal so that the air fuel ratio is maintained at the theoretical ratio. The oxygen sensor has a
heater element which ensures the sensor performance during all driving conditions.
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DESCRIPTION

The heated oxygen senor senses the oxygen concentration in exhaust gas and converts it into a voltage which is sent to the ECM. The heated oxygen sensor
outputs about 800mV when the air fuel ratio is richer than the theoretical ratio and outputs about 100mV when the ratio is leaner (higher oxygen concentration in
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3-DTC - P0130, P0131, P0132, P0137, P0O138

o  Engine ; Running.
o DTC:PO130, PO131, PO132 (UPSTREAM HOZ235)
P0137, PO138 (DOWNSTREAM HO25}

L

o Igrilion SW ; OFF. NG
o Inspect the conneclor. % ¢ Repair the winng.

(Heater and sensor)
o 1s the connechgn OK 7

YES

o Inspect the oxygen sensar NO :
output vollage, % o Replace the heated (2 sensor.

o Isit QK7 -

J{ves

o Erase diagnostic trouble ¢code from memory.
o Is same code No. present after rechecking 7 ;

\LYES

! 0 Heplace ECM.




Engine : Running.
DTC : PO125 (UPSTREAMN HO2Z)
PO141 (DOWNSTREAM HO2S)

~

lgnition SV ; OFF. NO

Inspect the heater connector.
s the wiring connection OK 7

¥ES
~

Inspect the oxygen sensor NO

s

o Repair the wiring.

heater resistance,
Is it O ?

¥YES

1

W

o Replace the oxygen sensor.

Erase diagnostic troukle code fromm meomry.
s sarme code No. pressent after rechecking ?

YES
s

Replace ECMM.




o Engine : Runnwg.
o DTC:P0133 (UPSTREAM HO2S)

Is the lean/rich period less than
8 256386 : _ﬁ% o Replace the upstream HO25.
0 IsitOK?
! YES
N

o Erase diagnoshe trouble ¢code from mamaory.
o |s same cade No, present after rechecking 7

YES

i o Replace ECM.

TROUBLESHOOTING HINTS
When the lean/rich period is above 2.6 seconds in a fully warmed-up engine is 2,000-3,000 rpm and engine is above middle load.



Engine : Running.
DTC : PO134. PO136

ignition SW : OFF
Inspection 1he cannector.

NO

YES

Repair the winng.

Check O2 sensorinput voltage,

st OK?

ives

Check the following units.
Are lhey OK?

- Fuel injector

- Pressure regulator

- Mass air flow sensor

- ECT sensor

- Spark plug

- AirfFuel ratio rich or lgan

NO 0

Repair or replace O2 sensor as
necessary.

| NO

Repair or replace.

YES

o]

Erase diagnostic trouble code from memory.
|s same code No. present after reshecking ?

YES

o

Replace ECM.

DTC ;

Diagnosis Trouble Code
ECM : Engine Control Module




TROUBLESHOOTING HINTS
1. Ifthe heated oxygen sensor is defective, abnormally high emission may occur.

2. If the heated oxygen sensor check has been normal, but the sensor output voltage is out of specification, check for the following items related to air fuel

ratio control system.
o Faulty injector.

Air leaks in the intake manifold.
Faulty mass air flow sensor, EVAP valve and engine coolant temperature sensor.
Wiring connection problem.

3. When O2 sensor output voltage is maintained as following for above 50 sec.
o Upstream: 0.4V - 0.6V

Downstream: 0.4V - 0.5V

Check item Check .
condition

Heated oxygen sensor output voltage. (Heated oxygen sensor side connector No. 2 or

ECM harness side connector) Warm-up.
Heater resistance 83?’1(1;;{;
NOTE

Engine condition

When decelerating suddenly from
4,000 rpm.

When engine is suddenly raced.

Key OFF

If you release the accelerator pedal suddenly while the engine is running at about 4000 rpm, the fuel supply will be stopped for a while.
When you suddenly press the accelerator pedal, the voltage will reach 'B' range. Then, when you let the engine idle again, the voltage will fluctuates between 'A'

and 'B' range. In this case, the O2 sensor can be determined as good.

Test specification

'A'200 mV or lower.
'B'600-1,000mV.

2.1£0.4Q




DTC - P0130, P0131, P0132,P0137, P0138 (AIR-FUEL CONTROL)
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TROUBLESHOOTING HINTS
Air/Fuel ratio stays rich or lean longer than specified period because of system malfunction.

HARNESS INSPECTION PROCEDURE

Measure the power supply vaitage of the

heaiad nxygen sensor. OK —=|| 2
o Ccnnecior. Disconnecied
o Ignition switch: ON (START)
o Voitagas (V). Banery votege
Ropair tho
) NG =5 haress.
(B3-Fuse box)
2 :‘-.S:;:mr Check for an open-circun, of a short-circut
i (| of ground between the engine control OK =>||3
Uosrean module and the heated oxygen sansor.
' | o Heated oxypen sensor connector:
iy o ik Disconnactod
I— 7 ECM connector Disconshected
H’ N G Rapair the
; =——’—1 | hemaas.
Hamess sile 4 Y [B2-11, 40)
camacion (8]




3 Check for contiunity of ground circuil,

3 Comnector : Gisconnacied OK =>|END!
T
|
|I
— Rapalr he
Hamess side NG = h.g:'\e“.u
conrecicr (3) Lot Lol

SENSOR INSPECTION
NOTE

L]
e Use an accurate digital voltmeter.

Replace the oxygen sensor if there is a malfunction.

TORQUE SPECIFICATION
Heated oxygen sensor 50-60 Nm 500-600 kg-cm 37-44 1b-ft

Before checking, warm up the engine until the engine coolant temperature reaches 80 to 95°C (176 to 205°F).




CIRCUIT DIAGRAM
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Description

The fuel pump inspection terminal, located in the engine compartment, is used to check fuel pump operation by connecting battery voltage directly to the
terminal.

IL: uel punp check teminal -

\__‘_/: | I.
\ Il ' ! - ._—J‘ ;
:"'_.o | | ’l e e i —_—— I_C
)L\i |] Ilt‘ ! " l\L = e = =]
[ " 4 ) N - r T P
[T & N e

FUEL PUMP OPERATING CHECK
1. Tum theignition switch OFF.

2. Apply battery voltage to the fuel pump drive connector to check that the pump operates.

NOTE

The fuel pump is an in-tank type. Its operating sound is difficult to hear without removing the fuel tank cap.




3. Pinch the hose to check that fuel pressure is felt.

Check the tuel pump
o Apely battery voitage to the chack-

ing terminal and operatz the pump. 0 K ¥

NG 2[2]

Check the ground circuit of the fuel pump.

o Connector ; Disconnected. OK > LT_J

Harmess skde connacicr ()

3
|

1

Repar the
NG ')L harnelss

{12-ground)




o Control relay connector ; Disconnacted

3 Hamess si%e | Check for continuity tetween the fuel pump
wnmﬁor WH| and the ehecking terminal, OK =i+ 4
2 ¢ Connsgctar : Disconnected.
— =
I \.'_/J
= l
112 '
Rapar the
3|
——
Hamass sida NG e r};{rjt‘ms
cannarcta (1} = ( )
4 | Hamesssde Chack for continuity belween the checking terminak
i connactor [J| and the fuel pump control ralay 1erminal. K == |9

1|2
__J Repar the
- NG =="=| hamess
Hamess side (H2-J1]
connector (H)
5 Measure the power supply voitage of the
: e contral relay. END |
?c;‘ngiz;;r:] o Conirot relay connactar : Disconnectad. OK 2> i
) o lgnuion switch : START l:epa»r. 8
n  Vollage (V) : Sysiem woliage. { ;;ng;l s
(H1-power
NG > relay hamess
__________ sde conrac-

ter 3)




Harness side
connecicr (H)
M

214

P 2| —oF)

ECM harn2ss
sige cocanecor

Checklce anopen-circuitora short-circuit |0

ground betneen the conlrol relay and ihe OK

ECM.
¢ Caniral relay connectar - Riscannected.
6 ECM connactor ; Biscan

NG >

Repair the
narness
(H3-1)

CIRCUIT DIAGRAM
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Description



The injectors inject fuel according to a signal coming from the ECM. The volume of fuel injected by the injector is determined by the time during which the
solenoid valve is energized.
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DTC - P0201, P0202, P0203, P0204



¢ DOTC:PO201 (NJECTOR-CYLINDER NQ.1)
PG202 (INJECTOR-CYLINDER NO .2}
PO20E (INJECTOR-CYLINDER NO 3;
PCZ04 (INJECTOR-CYLINDER NO 4}

YES

0 Checkthe wnng or conmeciorn | NOQ
o IstOn?

Repair the winng 4r connector.

YES

o Check the clicking sound of
wach injectsr when engine NO

idling E

Inspect the injector which bas
net cicking Sound.
Is the rjector O K ?

NO

o |s the ¢leking sound heard?

YES

o Erase diagnostic treuble code fom memory.
o Is same code No. present alter rechecking ?

YES
A A

Roplace ECM.

Qo

DTC . Diagngsis Troubla Code
ECM - Enging Control Madula

o HReplace the injector.




[u—

If the engine is hard to start when hot, check for fuel pressure and injector leaks.
2. If the injector does not operate when the engine is cranked, then check the following:
o Faulty power supply circuit to the ECM and faulty ground circuit

Faulty MFI control relay
Faulty crankshaft position sensor and camshaft position sensor
3. If there is any cylinder whose idle state remains unchanged when the fuel injection of injectors is cut one after another during idling, check each cylinder
for the following:
o Injector and harness
Ignition plug and high tension cable
Compression pressure
4. If the injection system is OK but the injector drive time is out of specification, check for the following items.
o Poor combustion in the cylinder. (faulty ignition plug, ignition coil, compression pressure and etc.)

5. The MILis on or the DTC is displayed on the SCAN TOOL under the following condition.
o When the injector itself is faulty.

HARNESS INSPECTION PROCEDURES



| 1 Measurz 1he power Supply vollage of the
: : injactar.

¢ N o Connector : Disconnestad.
| o Ignition gwiich - ON.
! | o Yeltage (¥): Battery voltage.

‘or
ABCD h‘amew|
sige connecter

i

OK —>|[2]

Repair tha
harness.
(ABLCD 2-MFi

NG -~ | contrel retay|
" | check the

powet suoply.

2 ABCDMANess | Chack tor an open-ciccuil. or @ Shoet-
sy (:ur'n‘e.tior circLil 1o ground between the engine
¢ CIFT | control madule and the inector.

OK —| END!

i L) - EIIRAAl Lo ECM gonnector - Diszonnected I
| \ e | o Injeclor connector  Disconrected
N "'., PR o ALy )
|m. I:'. | L Repar tha
4 \ b Hamness.
2 e r NG = fBco 1.4
ECM Hamness , et
side connecior ==ty
INSPECTION

1. Operation Sound Check

Using a stethoscope, check the injectors for a clicking sound at idle. Check that the sound is produced at shorter intervals as the engine speed increases.

NOTE

Ensure that the sound from an adjacent injector is not being transmitted along the delivery pipe to an inoperative injector.




2. Ifastethoscope is not available, check the injector operation with your finger. If no vibrations are felt, check the wiring connector, injector, or injection
signal from ECM.

3. Resistance Measurement Between Terminals
Disconnect the connector at the injector.
4. Measure the resistance between terminals.

SPECIFICATION
Standard value 15.9+0.35Q [at 20°C (68°F)]
5. Iftheresistance is not within specification, replace the injector.



INSPECTION
1. Measure the resistance of the injectors between the terminals using an ohmmeter.

SPECIFICATION
Resistance 15.9+0.35Q[at 20°C 68°F)]
2. Ifthe resistance is not with in specifications, replace the injectors.

INSTALLATION
1. Install a new grommet and O-ring to the injector.

2. Apply a coating of solvent, spindle oil gasoline to the O-ring of the injector.



O-ning N\ O-ring

3. While turning the injector to the left and right, install it on to the delivery pipe.
4. Be sure the injector turns smoothly.
NOTE

If it does not turn smoothly, the O-ring may be jammed; remove the injector and re-insert it into the delivery pipe and re-check.

REMOVAL
1. Release residual pressure from the fuel line to prevent fuel from spilling.

CAUTION
Cover the hose connection with rags to prevent splashing of fuel that could be caused by residual pressure in the fuel line.

2. Remove the delivery pipe with fuel injector and pressure regulator.



CAUTION

1. Be careful not to drop any injectors when removing the delivery pipe.
2. Be aware that fuel may flow out when removing the injector.

—

CIRCUIT DIAGRAM
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The evaporative emission canister purge solenoid valve is a duty control type, which controls introduction of purge air from the evaporative emission canister.

_ Ganister purge solenoid valve
N
b




DTC - P0441, P0444, P0445

o Engine . Bunning.
o DTC: PO444, PD4AE

i

o Check tha wirng connection NO *
o s me canrachon QK 2 o Repair the winng.
lYES
& Check the elsctrical part of 3
- N
U St onte S | MO @ Repiace e Svar canite
naoid Yalye d -

a 1sng elecnecal part OK 72

YEZ

o Erase diagnostic trouble cods Irom memarny.
o Is same code No, present afler rechecking ?

J{YES

o Replace ECM.

TROUBLESHOOTING HINTS
Open or short circuit is observed in purge solenoid valve (High) system when ignition switch is turned on.



o Engina : Running.
o PTG . Fo441

!

¢ Chack the winng connection. | NO -
o Is lhe conneclion OK 7 o Repair wiring,

‘LYES

o Ate gvapcrative ermssicn

contrgl system-related hose NG

o Repair or replace as
ol clogs and laakage and — necessarny.
camponents.

o Isthey OK?

[ves

0 Erase diagnoslic lrouble ¢ode from memary.
o s same code No. present after rechecking 7

YES

o Replace ECM,

DTC : Diagnosis Trouble Code
ECM ' Engina Gontrel Madule

TROUBLESHOOTING HINTS

FEvanorative emission control svstem does n ot fiinction normallv becanse of mechanical tronhle.



HARNESS INSPECTION

1

Measure the power supply voltage.
o LCannecior : Discornected

0 Igniton switch . ON

o VYoltage - Battery voltage.

OK

2]

Famass side | : % Repzir the
gorneclor (H) ~- ¢ # NG .| hamess.
r (MFI control
relay-H2)
) 2 E,S: czmﬁJ Check for an open-circu, or 2 shor-ciruit
" 1o ground between the evaporative emission OK = =|END!
— canisler purge solenord valva and the
L \ engine cenirol module.
T, | ¢ Engine contral medulz connector
'&E}J \ | Discornected.
: 2 ? o Evaporafive emission canister purge
arnass swle solenoid valye conrector Repar he
Eallgonall At Disconnecied NG orrbee

{H1-a8)




CIRCUIT DIAGRAM
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Description

The engine coolant temperature sensor is installed in the engine coolant passage of the cylinder head. It detects engine coolant temperature and emits signals to
the ECM. This part employs a Thermistor which is sensitive to changes in temperature. The electric resistance of a Thermistor decreases in response to
temperature rise. The ECM judges engine coolant temperature by the sensor output voltage and provides optimum fuel enrichment when the engine is cold.

oA 3
A
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DTC-PO0116,P0117, PO118 (ECT SENSOR)

a0 Engine - Rurnming.
o DTC.:.PO11G PQ117, POT18.

00

CThechk the wiring connaction. N < Hepair the wirnnng.
Is tha connectuon Ok 7 ]

YES
=

iﬁi:kég?rEsc:si‘?ggo e = O Replace the ECT sensar.

Q0

YES

o Check the cochng systam

iNnciuding THERMOSTAT NO

(Feter 1o EM Group)

[ o Is it OK 7 ‘
~‘L\"EES

o Frase diagnostic trouble code from memony.
< Is same code No. presant attaer rechacking 7

YES

o Replaces ECR.

DTC - Diagnagis Troubtle Code
ECM  Engine Control pModule
ECT  Engine Coolant Temperature



TROUBLESHOOTING HINTS

If the fast idle speed is not enough or the engine gives off dark smoke during the engine warm-up operation, it might be caused by the engine coolant temperature

Sensor.
USING VOLTMETER

Check item

Engine coolant temperature sensor output voltage (ECT Sensor side connector No.2 or ECM harness side connector

No.78)

Coolant temperature Test specification

When 0°C

When 20°C
When 40°C
When 80°C

405V

344V
272V
1.25V

HARNESS INSPECTION PROCEDURES

1 i Measure the power supply voltage.
— e Connector Disconnested. OK —= LS |
™ ‘o Ignition switch - ON.
| ¢ Votage 4648V
Hamess side l Hanai
R : BN pair the
cennactor (&) NG == imiinsiy
{AZ2-78)
2 Chack for centinuity of the ground circuit.
o Cannector: Disconnected. OK —> END!
: L ¢ Using chmmater.
% o
% |
. Hamass side, | ,
- 7Y i .~ | Repal the
. g NG = Narness,
|A1-grourd)

SENSOR INSPECTION



1. Remove the engine coolant temperature sensor from the intake manifold.

2. With temperature sensing portion of engine coolant temperature sensor immersed in hot water, check resistance.

Temperature °C(°F) Resistance (kQ)

30 (-22) 22.22-31.78
-10 (14) 8.16-10.74
0 (32) 5.18-6.60
20 (68) 2.27-2.73
40 (104) 1.059-1.281
60 (140) 0.538-0.650
80 (176) 0.298-0.322
90 (194) 0.219-0.243

3. Iftheresistance deviates greatly from the standard value, replace the sensor.

INIQRPETTON



Coolant Temperature Sensor
1. Heat the sensor by submerging it in hot water.

2. Check that the resistance is within the specified range.

RESISTANCE SPECIFICATION
At20°C(68°F) 2.21-2.69 Ohm
At 80°C (176°F) 290-354 Ohm

INSTALLATION
1. Apply sealant LOCTITE 962T or equivalent to threaded portion.

2. Install engine coolant temperature sensor and tighten it to specified torque.

TORQUE SPECIFICATION
Engine coolant temperature sensor 15-20 Nm 150-200 kg-cm 11-15 Ib-ft

3. Connect the harness connector securely.

CIRCUIT DIAGRAM
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Description

Check the internal control module ROM/RAM error.

HARNESS INSPECTION PROCEDURE

1 ECM harneas
2 SICE Connectr

Check for continuity of the ground circuil.

o ECM coanector . Disconnocted.

END !

.| Repalr tne

harnoss




YES o Igniton SW. ON.

o lsMILONT
NO
; o Check the wiring connection ND . .
Sy Creck e wimacometon L N0 e o commerion
o Is he ¢connerign QK 7
YES
S 2
0 Erase diagnestic trouble code & Check the ECM 1use. ND
fram mamaory. o s Ihe fuse CK ? a Replzee the fuse
0 1S 53 cnde No. presenm
aller echecking ? YES
YES
g gﬁiﬁf gnlsL? No N o Replace the hulb.
0 Hgplace ECM
YES

o Erase diagnoste troutde ccoe from menmory.
0 [k same code No. prasent altar rechecking ?

YES

Replece ECM

DTC : Diagnosis Trouble Code 0
ECM : Enginc Contral Madule
MiL : Malfunction Ingicater Lignt

TROUBLESHOOTING HINTS
e Ifthe ground wire of the ECM is not connected securely to ground, the ECM will not operate correctly.
o Ifwereplace ECM ROM without further diagnosis, the problem may reoccur.




CIRCUIT DIAGRAM
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ECM harnese slde connector

DESCRIPTION



The crankshaft position sensor which consists of a magnet and coil is installed on the flywheel. The voltage signal from this crankshaft position sensor is
provided to the ECM for detecting the engine RPM and position of crankshaft.




Engine : Running.
DTC | PG235, PO336.

20

o Inspectthe shield wiring con- NGO
nection and ground wire., '%'I

o Are both of them OK 7
YES

< Check the crankshaft position N
Sensor.
o s the CHKP Sensor clean ?

{steel particles)

YES

I 0 Is the GKF sensor O 2 NO

o Repair the wiring .

o Clean the CKP Sensor,

o Remove the sleel pacticles
or dirt.

a Heplace the CKFP Sensor.

YES

G a

Erase glagnostic roubls ¢code from memary,
I same code No., present after rechecking ?

YES

o Replace EChA.

OTC . Dhagnosis Trouble Code
ECM : Engine Control tModule
CKP - Crankehatt Positiornn Sansor



1. Ifunexpected misses are felt during driving or the engine stalls suddenly, shake the crankshaft position sensor harness. If this causes the engine to stall,
check for poor contact at the sensor connector.

2. If the tachometer reads 0 rpm when the engine is cranked, check for faulty crankshaft position sensor or ignition system problems.

If the tachometer reads 0 rpm when the engine is cranked and it does not start, ignition coil, power TR, or an ECM defect can be considered.

4. Engine can be stalled when the crankshaft position sensor cable is close to the high voltage cable due to the electronic noise caused by the high voltage
induced.

[98)

DTC - P0335, P0336 (CRANKSHAFT POSITION SENSOR)

o Engina | Running.
o DT D PO3IIS. POR3E,

L

o Irnspect the ahield wiiring aon - [ Lo T I

Mecticr and Qround wires, o Repar the wiving
o Are bhoth aof thhem OK 7

J’YES

o Check the crenks haft positicon N @ Olesan the: CHKP Sensor.
Sensor, o FRemove: the slese| parrticlas
< s the (CHKE Saonsor Slaean 7 or dirt

(stexl particliax)

Tves

i o s thhes (GO sanasor O 2 F'&)' G Replace The CHFP Sernsoer. ]

Ires

Erase diagqrnostic wouble Cods rorme rmeanrmary .
12 came code No, prasent aftaer reachecking 7

J,YES

1 O Replace ECR

¢aQ

DT Deagnosis Trouble Coadde
ECM : Engine Controd Moadula
CKP - Cranksnatt Pacitiorn Samsor

TROUBLESHOOTING HINTS
1. Ifunexpected misses are felt during driving or the engine stalls suddenly, shake the crankshaft position sensor harness. If this causes the engine to stall,



2. If the tachometer reads 0 rpm when the engine is cranked, check for faulty crankshaft position sensor or ignition system problems.
3. If the tachometer reads 0 rpm when the engine is cranked and it does not start, ignition coil, power TR, oran ECM defect can be considered.

4. Engine can be stalled when the crankshaft position sensor cable is close to the high voltage cable due to the noise caused by the high voltage induced.

HARNESS INSPECTION PROCEDURE

! 1 ECMhamess | check for an open-cirguit, or a ahert-cireLit
o ade w"’;‘ﬂc'_' to ground betwaen the ECM and the OK == EI
crankshafi posiion sensor.
H T o ECM conneclor : Disconnacted,
) \ ) .y 10 Crankshaft position sensor cennecter : ,
X '-.I ‘ —GT_ Dizconnected.
frizlab | T Repair the ?
:?2:?;?:1 " ﬂ N G =| harness.
) (82.43) ;
2J ECMhames: | speck far an apen-circuil, o a shor-circuit
s1d8e cornecty”

erankshatt position sensor.
o ECM ccanector : Disconnected.

o Crankshaft pasiton sensoer connaclor -
I I Disconnestsd.

r to ground betwesn the ECM and the OK —i=|| 3

- Repair the
Hamess sde o,
ComieCinr 1A N = d NG .| hamess.
W

(A3-16]




3 1 Chack for continuaily of the ground areut.
"¢ Conneclar . Disconrected. OK — > END!

-
V
1
H

b
léﬂl \'\

Hemess sala \
connector (Al

-, Repair the
NG — harness.

(A1-ground)

SENSOR INSPECTION
1. Disconnect the crankshaft position sensor connector.

2. Measure the resistance between terminals 2 and 3.

SPECIFICATION
Standard value 0.486-0.594 kQ at 20°C (68°F)
3. If theresistance deviates far from the standard value, replace the sensor.
MEASUREMENT SPECIFICATION
Clearance between the crankshaft position sensor and crankshaft position sensor wheel. 0.5-1.5mm 0.020-0.059in
TORQUE SPECIFICATION
Crankshaft position sensor 9-11 Nm 90-110 kg-cm 6.6-8.1 1b-ft

(Ch
Crankshaft

position side
eonnector J

CIRCUIT DIAGRAM



Camshatt position sersor
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Hamess 3.da conrecior (A}

A
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DESCRIPTION

Camshaft position sensor (CMP Sensor) senses the TDC point of No.1 cylinder in its compression stroke, whose signals are fed to ECM to be used to determine
the sequence of fuel injection.
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TROUBLESHOOTING HINTS
If the camshaft position sensor does not operate correctly (that is, if correct sequential injection is not made), the engine may stall or run irregularly at idle or fail

to accelerate normally.

USING VOLTMETER
Check item Check condition Test specification
I(\?Iini};aft position sensor output voltage (Camshaft position sensor side connector No.2 or ECM harness side connector At idle (800 pm) 0-5 V

3000 rpm 0-5V

HARNESS INSPECTION PROCEDURES

1 Measure the power supply voliage. 2

o Connector : Distonneslad. OK —"=)| 2
@ Igniticn switch | ON,

o VYoltage (V) : Battery voltage.

e

_]
'
o |

Harnesa sida
connactor (A)

.

NG —"~.| Repair lhe

hamess.

1 [A3-Power)
LY Check for conlinuily of the ground circuit. —
- o Connector | Discanracted. OK =" l 3 .
M\ —
Harness sida \ . .| Reparr the
sonnecion{A) N g NG i harness.
(A t-ground)




3 Eg:’;);"fm Check for an opan-circut, or a short:
—— | circuit tp ground between the engine OK —=| END !
control module and the camshaft positicn
'ﬁ SENSOr.
'\ 2 4¢ |© Carnshaft position sensor connector |

! | i Disconnectad.

i,'. — | o Engne control module CONNECTor oy
Hamass side | Disconnacled. o epairine
CoNNEcIor (A3 é NG == harnass.

|AZ-44}

CIRCUIT DIAGRAM

Accelemtion Ssensor
edo conmactor

oo

3
Harness side connaector (A)
59

AV
[
OO 4

Seansor Accelaration +5V Supply
ground KOANROT faor AS

ECM




DESCRIPTION
The acceleration sensor is attached to the engine room of driver's side. While driving, the rough road condition is sensed by the acceleration sensor and the ECM
uses this input signal to avoid the wrong misfire detection.

Aeealorabon gonsee My
IL .'-: \
i [ oo

LIS |

'.
AT

DTC - P1605, P1606 (ACCELERATION SENSOR)



o Engwne - Runnirg,
o DTC: P1605. P1606.
o Cheack the wiring connecLon. NO ; o
o |a the cornmection OK 7 o Repair the wiring.
YES
Check the acceleration
: sensor Rec2 o CTlean or replacae thie sens.or,
o 13 the sensor QK ?
YES
0 Erase diagnostic troubie code from mermory.
o Is same cnde No. present after rechecking ?
| YES
o Reaplaca ECM

DT . Dagnosis Trouble Code
ECM - Engine Controf Module

TROUBLESHOOTING HINTS
When abnormal output voltage occurs at stop position of vehicle or acceleration sensor is operated beyond normal operating zone.
USING VOLTMETER

Check item Check condition Test specification
Acceleration sensor output voltage (acceleration sensor side connector No.1 or ECM harness side connector No. 80) While idling 2.3-2.7V
While driving 0.5 - 4.5V

HARNESS INSPECTION PROCEDURES



T
1 Check for centinuity of the ground circuil
o Cenneciar : Disconngcied OK == [ 2

Hamass 51d¢ Repair the
cornoctor Al NG = hamess.
(AZ-ground)
¥ _
2 J ECMHamess | Chack tor an apan-cireuit, of a shork-circui ‘ |
— e connaclor |t ground between the engine contral OK == 3 |
o ' maoduls and |he acceleration seneaor. ——
¢ \ & Accelerabon sensor connecior
\ - —s3=83] Dia:,_onnectcd.
A I ¢ Engine cantrol module connector !
\ ! = & Cisconnectzd
Rarress skde — Repair the
conraclor {&) " ° 9 g NG = hamaea
’ (A1-80)

CIRCUIT DIAGRAM
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The idle speed control actuator is the double coils type and has two coils. The two coils are driven by separate driver stages in the ECM. Depending on the pulse
duty factor, the equilibrium of the magnetic forces of the two coils will result in different angles of the motor. In parallel to the throttle valve, a bypass hose line is
arranged where the idle ~s'peed Aactuator is inserted in.

L

DTC - P1510, P1513, P1552, P1553



&

Engine : Running,
DTC:RP1610, P1513, P15652, P1553

L

Check the wiring connaction

N : o5
betwegen ECM and ISC Actu %0 Fepair the wiring.

ator.

I8 the connection OK ?

\LYES

Check the caoil of actuator. NQ
Is the coil OK 7 —%‘ ¢ Replacs the |SC Actuator.

\LY ES

3 O

Erase diagnoslic troubie code from memory.
Is same code No. present alter rechecking ?

\LYES

Replace ECM.




Open or short circuit is observed in idle air control system when ignition switch is turned on.

=] Engimne @ FRunmino.
o DTC D POSOG, POS07.

.

0 COrack the winng conrecticar

Latwaan ECM and 1S aclu- NO S o Repair tha wiring.
A1Or.
o Ia the conmnaction OK 7
YES
o Cheack the stiching and NGO | o Fepanr or replace the 1S
cleaning cendition of aclualor, et LisaloF .
o Is the coil K 2
ES
o Inseact the throttle ewvear
ratarn spring sticking or S o Repair tha throme lever raturn
claorqoaing . e SEorimo
- l= a1 €Ok 2
=S
=} INnspect the intake system ard i
MAaCLUIIrTY Mose s conmeEcted to N . 3 Repair the intauce sy stetyy ancl
The INntaks systerT. vAacullim hoses.
o 1= theat COORC 7P

YES

00

Erase GiagnosStic troule Code Irarmme meErnonry .
Im mame codaes No., present after rechecking 7

YES

o» Replace EC2MM.

OTC @ Ddagrnasis Trowuble Code
ECGM o Engime Cantrol Mocule



Mechanical problems are observed in idle air control system.

HARNESS INSPECTION PROCEDURE

cornacior (A

=2
Measure the power supply voltage 10 the
—u aclator. OK == I\?:I
oy o Connector : Distannectad
. ¢ Ignitwn swith ON
} ‘ o Voltage (V) : Batery voltage. Rapair the
"' $EN harmnaoss.
Ingﬁ‘ (A2-MFLcontrol
Corgcon NG =T relay)

check the powel
supply

' Check for an open-circuit. Or & shatt-crcuil

|—2' ECMnamess
ol sde connestor 1o ground between the ECM and the idis OK === END'!
gpaed conlrl actuator
P oA (o £CM connector : Discennedted.
e e |o Mde gspeed adtuator connecior |
o | | S 1) ! " Dhistonnected.
{iizlzp —
Harmess side | 5 ’b NG == E:ﬂlgfhe
C{JnﬁGC'O‘ {A:‘ - e (41. 3_1‘- 2?:‘
ACTUATOR INSPECTION

1. Disconnect the connector at the idle speed control actuator.

2. Measure the resistance between terminals.

Standard value

SPECIFICATION
Terminal 1 and 2 10.5-14Q

Terminal 2 and 3 10-12.5Q [at 20°C (68°F)]
3. Connect the connector at the idle speed control actuator.




ldle speed control 23
actuator side coOnnactor

CIRCUIT DIAGRAM
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EC

ECRA Moarrsessemt siciem cxirdvmescatonr

DESCRIPTION



The idle speed control actuator is the double coils type and has two coils. The two coils are driven by separate driver stages in the ECM. Depending on the pulse
duty factor, the equilibrium of the magnetic forces of the two coils will result in different angles of the motor. In parallel to the throttle valve, a bypass hose line is

arranged where the idle speed actuator is inserted in.

DTC - P1510,P1513, P1552, P1553

< Engine : Rurnrmnirmg.
=] DTS :- P1IS1, P1IST13, P1SS2, 1S53

(=4 Cheaeck The wirimg connacticrm .
g:aot:veen EChM and 15 Actus- o Repair the wiring.
(3 Is the conmnmaectiorn O >
YES
g gﬁazkcg?ga"qo' ACHIRLDF. —-HQ = <r Roeplacs the 150G AcCtuator.

WELSS

Ernasc diagrnostic trouble code From menmo iy,
Is same coda MNo. present after rechacking 7

\LYES

[ (=} FReaplace ECCh.

00




TROUBLESHOOTING HINTS
Open or short circuit is observed in idle air control system when ignition switch is turned on.

o Engine @ KRunmng.
o DTC - POSOE, POGOF.
G Check the winng coennaction
between ECM and ISC actu- NEY Rapair the wiring.
ator.
o 15 the connection K ™~
WES
< Check the sticking and NGO Aepair or replaca the 1SC
cleaning condition of actualor. actusalor.
o 1% the coil O 7
YES
o Inspact the throttle jever
rat‘?fn spring sticking or T Repair the throttls laever raturn
cloaoging ., SEring.
O st Ok 7
Y ES
o Inspect the ntake systerm and
vacc:_lum roses conr?qct@d o N Repair ine intake sy starm and
the inake systerr. vacuum hoses
o Is that OK 7
YES
o Erase diagnostoc trodble codea frarm manmorny .
G 18 same code No. presemt alter rechecking #

YES

| =

Replacea ECTM.

DTC - Diagnasis Trouble CGode
ECM . Engine Control Madule



Mechanical problems are observed in idle air control system.

HARNESS INSPECTION PROCEDURE

X |

I
'\

Harmess sie \ :
corneciorn (A -—

Measure the power supply voltage 1o the
actiator.

o Connector : Dissannectad

¢ Ignitin switch  ON

o Voltage (V) : Batery voltage.

OK =»

N c:—{:'j-

2]

Rapair the
harmngss
{A2-MFL control
relay)

check the powel
supply

ez
: ECMNAamess  * Crock for an open-cirewt, o a shart-circuil
2 R s -
i Ride connectr. e ground between the ECM and the idis O K = END!
; spoed conltrol actuator
: e o ECM conrector : Ciscennedted.
: = : . j - o Idle speed actuator connecior |
| | S S Distannected.
( 'ﬂl | —
J | =r-.:. Fleparr the
}:i:r:::z:‘o‘:l?: Y% 'b N G 71 harness.
C Al T (AT, 3-C. 29}
ACTUATOR INSPECTION

1. Disconnect the connector at the idle speed control actuator.

2. Measure the resistance between terminals.

Standard value

SPECIFICATION
Terminal 1 and 2 10.5-14Q

Terminal 2 and 3 10-12.5Q [at 20°C (68°F)]
3. Connect the connector at the idle speed control actuator.




|dle speed control
actuator side connactor

CIRCUIT DIAGRAM
_Igmitiore switch

Igmitian coil e ) =
o
ye -
a5 L B
No A ™S, & N, -l ~Ner ) N 'I
- = cylhder‘L - vl B
s I - -
4

S A

Signal Seveoia Signsal
Grrounc

1Ignition coil side C'_Iﬂl_)
connectaor 3 = 1

St R GI=1=
conmnaecitanr (A)

ECM hamoes=s side connnaecltor

HARNESS INSPECTION PROCEDURE (SOHC)



1 Measure the power supply voltage of the lgnition

coll. OK == |2
o,

0 Connector. DIsconnectad
Hamass =ids |

0 Ignition switch: ON
0 Woltage: Battery voltage

connector Repalrthne
names
|| NG == (A3-1gnitien
2 FIteh)
2 EGM Namess slde connector | Check for open-clrcult, or 3 shor=clncult
to ground betuwean the Ignitian coll and the OK |={;> EnND |

engine control module.

0 Engine control module connector:
Disconnectad

0 Fower transistor connector :
Disconnectad

B O.C

Repalrthe
NG = harmess

IGNITION COIL
When the ignition power transistor is turned ON by the signal from the ECM, It send the signal to the ignition coil, then primary current is shut off and a high
voltage is induced in the secondary coil.

[ ~ ) RS b J 18
~ Camshalt postion sersor ! -7
¢ g P ANt
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L
- l-;"./‘ 2
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e T igniten cof
s s 1 4 Nen ete,
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N :-‘. - p-r . .-I : ll -
2 NN
/—.:;)f.-;/ I :




1gnition switch

LOCK START

58

1grnitian ]
awitch

ELM
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ECM hamess aside connaclor

Description
The ignition switch-ST inputs a high signal to the ECM while the engine is cranking. The ECM provides fuel injection control, etc. at engine start-up based on
this signal.



1 ECM ramess
sida cannenar

[+]

o 00

Measure the npul vollage ol ECM.
ECM connnector : Discennecled.
Ignition switch : START
Cluieh pegal : Fress.
Vollage :

8V or more,

OK —:»|END!

NG = nharess.

Ropair the

(lgnitian
swatch -58)

CIRCUIT DIAGRAM
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The intake air temperature sensor (IAT Sensor), located on the air cleaner, is a resistor-based sensor for detecting the intake air temperature. According to the
intake air temperature information from the sensor, the ECM provides necessary fuel injection amount control.
-v-—\\g }\_

i7

),

DTC - P0112, P0113 (IAT SENSOR)

a Erngme  FRuennemg.
o DT - PD112 PO113

-

o Check the harrmess and core- MO o Repaurthe harness and
Tector. conmnaector,
o Is it oK 7
YES
@ <Check the |AT sensar L= Q Replaca the sansar,
o s the 2ensar norrmaal 7 >
Y ES
o Erase dagno=stic trouble code trom mermoy-
o

s same code No. presant after rechecking

ES

o HRHeplace ECAN.

DT Diagnosis Trouble Code
ECM . Engine Contrel Modula



TROUBLESHOOTING HINTS
Input from intake air temperature sensor is below 0.1V or above 4.8V when engine is in full warm-up condition.

HARNESS INSPECTION PROCEDURE

1 Measure te power supply voliage ot the |
heetec IAT Sengor. OK =] 2
— o Cannector : Disconnectad. |
' o lgnition switch | ON.
‘ & Voltage ' 4.8-52V. ;
| | | 1
Harness side : Repair the
cennactor (A} ' NG == narnese.
[ . 1A
1
‘2 ES‘;:‘" c::iii Check 1or an open-CIrcult, or a shor-cirgyit
i — 110 ground between the engine contiol OK == | 3
f madule and tho masg ar flow gersar.
' ECMconnector : Disconnectad.
2 |AT sensar connectar : Discomected.
Hamess sid — .| Aerair the
Connectn JA) NG = | harness.
|A1-71)

CENICND INTCDETTANT




1. Using the voltmeter, measure the sensor voltage.

2. Measure the voltage between the IAT sensor terminal 1 and 2.

| Temperature °C (°F) Output voltage (V)

IG. SW. ON 0 (32) 3337V
20 (68) 2428V
40 (104) 1.6-2.0 V
80 (176) 0.5-0.9 V

3. If the voltage deviates from the standard value, replace the intake air temperature sensor assembly.

CIRCUIT DIAGRAM

POy Ok Sesmsorr

o swmremsas - ikecids o Mirtdc taor
Y _WT
=X =4""h

Hamang fUida conmnsecionr (A9
N b — =~
X=X =00 A
. HKNnook
- ) e O

e
e -
—a ‘ LCHICEERIERIEE B PR ED EL B ERED LF OX) 0= OF <[a=
) - 37 |- AclataIfasjaal asjan [arfan A - - .
\ ."_.. ] AR RS Rl AR R B P I ER R EN - ) o B e
j‘ e T E—T— ke
ECM harmoms Sicde oonnector

Description



A knocking vibration from the cylinder block is applied as pressure to the piezoelectric element. This vibrational pressure is then converted into a voltage signal
which is delivered as output. If engine knocking occurs, ignition timing is retarded to suppress it.

PN Y J— B '}i H
e m.‘:‘ R gy — =

v % Knock sensor

DTC - P0326



0 Tum the key to ON position.
o DTC:PO326

YES

o Check the wiring conneclion
between knock sensor and NO- )I o Replace the sensor.

EChA,
& |5 the connedcGtion OK ?
YES
o Check the torque of the knock
SENGoTr, NO 2 Rsetarque en the knock sensaor
o Within the specification > bolt.
(20 = 5 Nm)
| YES
NO .
< IS the knock sensor Ok 2 o Replace the kNo¢k sengor.
YES
=52

Erase diagnostic frouble code from memory.
s same code No. present after rechecking 7

oo

YES

o Regplace ECM.

DT - Diagnosis Trouble Cods
ECM : Engine Control Module




When knock sensor signal is abnormally low.

HARNESS INSPECTION PROCEDURE

1 ECMhamaess | ¢nack for an open-circull, or a short-circuit
— Side COMECOf 4, ground between the ECM and the knoek OK = 2
| ' sensor
i ! o ECM connecter : Disconnacted.
i I o Knock sensor connector - Diszonnactad.
[} '.‘_]
" 1
{iietsh ' = Rapair the
ramess side ', NG I~ hamess.
connec'or {A) (A-71]
2 Check for continuity of the greund cicuit.
g Connecier : Disconnected. OK —=|END!
—
.
SLRENER:
Harress side .| Rapairt *ha
conrector (A) NG =1 hamoss.
[A3-70)




1. Disconnect the knock sensor connector.
2. Measure resistance between terminals 2 and 3.

SPECIFICATION
Standard value about SMQ [at 20°C (68°F)]
3. Ifthe resistance is continual, replace the knock sensor.

TORQUE SPECIFICATION
Knock sensor 16-28 Nm 160-250 kg-cm 11.8-18.4 1b-ft
4. Measure the capacitance between terminals 2 and 3.

SPECIFICATION
Standard value 800-1600 pF

sgnsor side

\ﬂmectcr )

CIRCUIT DIAGRAM



MAF Sensor
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Mass air flow rate is measured by detection of heat transfer from a hot film probe because the change of the mass air flow rate causes change in the amount of
heat being transferred from the hot film probe surface to the air flow. The air flow sensor generates a pulse so it repeatedly opens and closes between the 5V
voltage supplied from the engine control module. This results in the change of the temperature of the hot film probe and in the change of resistance.
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o Engine ! Aunning,
o DTC:PO102, PO103.

o Check the wiring connection
to ECM and connector.
o |s the connection OK ?

o Repairthe wiring or

NO '
connegtor.

YES

o Check the MAF Sensar,
o |sthe MAF Sensor OK 7

-&‘ o Hepair the sensor.

‘ YES

o Erase diagnostic trouble code from memaory.
o |s same code No. present atier rechecking ?

lYES

o Replace ECM.

DTC ; Diagnosis Trouble Code
ECM : Engine Gontrol Module

TROUBLESHOOTING HINTS



If the engine stalls occasionally, start the engine and shake the MAF sensor harness. If the engine stalls, check for poor contact of the MAF sensor

connector.
If the MAF sensor output voltage is other than 0 when the ignition switch is turned on (do not start the engine). Check for faulty MAF sensor or ECM.

If the engine can be idle even if the MAF sensor output voltage is out of specification, check for the following conditions:
o Disturbed air flow in the MAF sensor, disconnected air duct, and clogged air cleaner filter.

Poor combustion in the cylinder, faulty ignition plug, ignition coil, injector, and incorrect comparison.

4. Though no MAF sensor malfunction occurs, check the mounting direction of MAF sensor.

USING VOLTMETER
Engine state  Test specification

Check item
Mass air flow sensor output voltage (MAF sensor side connector No. 1 or ECM harness side connector No. 41) Idle (800 rpm) 0.7 - 1.1 V
3000 rpm 1.3-20V

NOTE
When the vehicle is new (within initial operation of about 500 km [300 miles]), the mass air flow sensor air quantity may be about 10% higher

e Use an accurate digital voltmeter.
Before checking, warm up the engine until the engine coolant temperature reaches 80 to 90°C (176 to 198°F).

HARNESS INSPECTION PROCEDURES



Measure the power supply voltagea.

: !
' 1
= o Conneclar Disconnacted. OK —=+| 2 i
O Ignition switch : ON. :
o Vollage {V): Batiery voitage.
Aepair the
harness. i
- id (AZ-MF| contel
AMESS NS —
tonnecser {A) N G == :’:ﬂg E:f:rtl
reiay
A5- 03k
.. J Check for an ppen-cireuit, or a shori-circuit |
- - 1o greund belween the engina contrsl DK —= |3
pe N maodule and the mass ar flow sensoer | |
% 0 Engine controt module connecior . l L
! Discennected '
Py Y 0 Mass arflow sersar connector
LeaAtd] & Discennected, ' :
Marnece sida 4 . | Rapairihe :
cennector (8 — NG == narngss. i
(A1-41] :
ASFLO1EE |
3 Check for continuily of the ground circuit.
o Connectar @ Disconnecled. OK ==l | 4
r ]
bod
*m"ii ’-,*'
Harrags 2042 \ Reparthe
conrector (A)  -—- NG = hamess.
(A3-14}

ASFLD'BC



Check lor continuiry <f the ground circuil. .

o Cannectar - Diseanrectad. OK b | END !
!
|

Hamess side | i Repair the
Corneciur (Al e ﬂ NG e L
2 {A4-ground)
ASFLOWO
CIRCUIT DIAGRAM
- .
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Description

When the ignition switch is on, battery power is supplied to the ECM, the injector, the mass air flow sensor, etc. While the ignition switch is turned on, current
flows from the ignition switch through the current relay coil to ground.

'

1
i
.




HARNESS INSPECTION PROCEDURE

1

B
Harness side connector (H! = >—

Measure bhe power supply voilage Lo the

MF1 control reray

¢ MFicontecd relay connector !
Disconnacted.

o VYolage (V) . Battery voltage

.. | Aeparine
NG —_ > harness.

{H4.5.Bakery)

ECM Harpass
sde connecter

7|

v
Sy
oann.actcf H> h =

Check tar open-circuit, o a short-circud
10 greund between the engine contiol
maodule and the MFI cantral relzy

o ECMcernecter: Qisconnecied.

o |njectar conneclar : Discannected.

OK == il

Repar 1
NG = hanees.

ViR2-2Ty
|

MFI CONTROL RELAY INSPECTION

1. Check continuity of relay contacts between terminals 4 (+) and 2 (-).

Relay coil (between terminal 5 and 1) Continuity

When de-energized
When energized

No (infinite Q)
Yes (0 Q)

Relay coil (between terminal 5 and 3) Continuity

When de-energized

When energized

No. (infinite Q)
Yes (0 Q)




12V
1
~— 4|3]2
55

2. If fault, replace the MFI control relay.

TORQUE SPECIFICATION
MFI control relay 7-11 Nm 7-110 kg-cm 5.2-8.1 1b-ft
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The TP Sensor is a rotating type variable resistor that rotates with the throttle shaft to sensor the throttle valve angle. As the throttle shaft rotates, the throttle angle
of the TP Sensor changes and the ECM detects the throttle valve opening based on the change of the throttle angle.

/g%ﬁfﬂr‘&" ;?::_;—— ————

=1 s
T?rc( lle ;:-:xsllun

&= s H “‘ p,

DTC - P0122, P0123 (TP SENSOR)

© Tura tha igrution key ORI
o DTC : POI22, POT123

-h =2 wWIinn mrection
9 1%) Eﬂg':;ﬂ B P o Rapair tha wiring

O |s the connection OK 2

:Lv ES

o Check Ths lhhottle position NO -
SEMSQF o Repairthe TR sensor.
o Isthe TP sansor OK 7

| YES

Erase diagnostc irdubie code Thom mermyory.
Is samae codae No. presen! alter rechaecking 7

ﬁLw.rszs

i o FHeplace ECHM.

aaQ




@ Turn thegniticn Key ON position
O7TC : PO121

1

o Check the continuity of TP NO
sansor connactar and MAF
sensor corndector

o isthey OK?

a

o Repair ar replace connectors.

TYES

o Check if TP sensor signal
chianges acedréing te amgle NO
of the throttle wvahva move- ﬁo Replace TP sensor.
mant or nol

0 Dowms TP sensor signal change?

YES
Is MAF s B
o Is sensar DK~ - o HReplaca MAF sensor.
YES

o Erase diagnostic trouble code from memonry.
O |Is same code No. present aller rechecking ?

YES

o Replace ECMM.

DTC : Diagnosis Trouble Code
ECM - Engine Contral Module



TROUBLESHOOTING HINTS
Input voltage from throttle position sensor is below 0.1V or above 4.7V when ignition switch is turned o n.
TROUBLESHOOTING HINTS
1. The TPSsignal is important in the control of the automatic transaxle. Shift shock and other troubles will occur if the sensor is faulty.
2. Ifthe idle condition or accelerating is abnormal, check the TPS connector. (When the TPS connector is not connected properly, the current data can show
that the idle state is off, though the accelerator pedal is released. And it results in improper idle or accelerating.)
3. Input voltage from throttle position sensor is below 0.1V or above 4.7V when ignition is turned on.

USING VOLTMETER

Check item Check condition  Test specification

Throttle position sensor output voltage (TP sensor side connector No.l or ECM harness side connector No.73) Atidle (800 rpm) 0.1-0.875V
Wide open throttle 4.25-4.8 V

HARNESS INSPECTION PROCEDURES

1 Measure 1he power supply voltage of the
throtfle positinn sensot OK Ml 2
s o Connector : Discennected,
{o Ignition ewiteh : ON.
f fo voltape :4.8-5.2 V.
Lr2fan i
Hamess sd2 i Repair the
connactor {A) i NG —>| harnass
| (A3-55}
{
T
2 : Check far centinuity obthe ground circuit
0 Connector : Discennected. OK —=|| 3 \
AT
Y l
h
1S
s | T
Hamess ke | : § .| Repair the
connector {A) (- ﬂ NG £y harrness.
(A2-geound)




FCM Harnass

Marmass cido\.\ | ;
connacter (A 9 E

3 side conncotor
—
S
Q \\' |'_<¥”3~
\ ; ~ |_

Check for an gpen-circuil, or a short-circuil

to ground betwean tha angine contral

modu'e and the throtte positicn sensor,

© Throttle position sensor connaclor :
Disconnacteq.

o Engme control module connector |
Disconnectad.

o]

NG ==

Rapgair he
harness
{&1-73]

SENSOR INSPECTION

1. Disconnect the throttle position sensor connector.

2. Measure resistance between terminal 2 (sensor ground) and terminal 3 (sensor power).

SPECIFICATION
Standard value 0.7-3.0 kQ
Whenldling 2.3-34kQ

3. Connect an ohmmeter between terminal 3 (sensor ground) and terminal 1 (sensor output).

4. Operate the throttle valve slowly from the idle position to the full open position and check that the resistance changes smoothly in proportion to the

throttle valve onening angle.




5. If the resistance is out of specification, or fails to change smoothly, replace the throttle position sensor.

TORQUE SPECIFICATION
Throttle position sensor 1.5-2.5 Nm 15-25 kg-cm 1.1-1.8 Ib-ft

Circuit Diagram

Vehicle spaod sansor

Teminal voltage (V)

agigipipl

Harmmass aido connaeaclor (A)

!1 |2]3|4l5i8|7| 8'9'10'

\‘/ N w—
Bs{OLX iAlo OLX) BE2(STD) r
Hamoss -Id::onnoctor (a) ansro& ABSTD) CTOLX) E’-
[J2lalalsjel 7] sl vj1of1112] _:L 5.
- e
-
212
Hamass side connecior (C) Vahicles speed Yo hicle spead fkm/h (mph))]
u12|al4131617[‘ﬂ Sensor signak

ECM

arjen TOIT ] r2l Ty 7 7 aifed LR LR CE EEI CY
ED ST an BO 41 | 424N AS[AS TS ALy - B (] -4 an
Delhoaaliashabhalialvr[in]-afz1[z1] 92 [2a [ valanT=e [or (o

ECM hamess side connactor

Description
The vehicle speed senor is a reed switch. The vehicle speed sensor is built into the speedometer and coverts the transaxle gear revolutions into pulse signals,



Lo - ."l",;. -0
B TOr > Y
TR Tan e EW, .--_-s.\_\
FATE Ay T S S oda ™y

i‘-'- N .b‘_i*‘ o [.;. -

. — : !
S ~Joun —asfen_ 1}/

DTC - P0501

< Ermgiree: - FRuonirirmio.
o DTC D POSOTY.

-

o Inspect the speasdormeaetern
catle S drive g@aar.
o oArs brathy of thham OK 72

Raepair thae defaotive parts.

YES

(=] INspect The Wirimg Comnmacticn

Rapak thhe wirino.

Raeplace the instrumenlt

! DEtwearn Insirurment cluster NGO L .
and ECM Seansor.
[=] I= thhes cammedstion ik
YES
(=1 Imnsmpect the: back Sicde of 1N- MO -
Sirurmant clulster. ol gt apeies
[=] 1S the aelaectrical route K > . -
F W ES
(=] Erase diagnostic troubie code trorm rmarmaony.
[+ I same Coda N, prresent after rechacking =

I wE S

[=] Heplace ECh .

[TLS [ AidMagnasis T routle Cocle
ECM - Engime Controd Moo e

TROUBLESHOOTING HINTS

If there is an open or short circuit in the vehicle speed sensor signal circuit, the engine may stall when the vehicle is decelerated to a stop.




ECM harrass

cida cormector

Check the vehicle speed sensor output

circuil 1or continuity.

¢ Engine conirol madule connesctor
Disconnectad.

o Move the vehicle or turn the
spedomelar Gable.

END !

2 | DX TYPE

1 z[3] ’°|’15|°|"J

Hamesx side connector (&)

HEFELR e}rlslblnqnllzl

Hamesx slde connector (8)

2TD TYPE

[EELEEFEET

Hamesx slde connector (&)

Hamess side connector (B)

hieasure the powersupply voltage of the venicle
speed 5&N50T.

0 Connector: DIsconnected

o Ignition anitch : ON

o Voltage [ 4549 W

NG ==

Repair the
hamess.




oLy !
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Hamesx slde connector (C)
sSTD

PESREOUEDE

-

Hamess slde connector (B)

Chedk for continuity of the ground clreult.
0 Connector: Disconneacted.

OK =>

NG ==

END !

Repalr the
hamesxx
(812, CT-grownd )




LOCATION OF MFI COMPONENTS (1.5L SOHC ENGINE)

1. Engine coolant temperature sensor (ECT sensor)

2. Vehicle speed sensor (VSS)

Vehle speed eansor



3. Ignition coil

L LA A R LR
== Camshafl costian sensor '/
i) e S

4. Mass air flow (MAF) sensor



5. Injector
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(Y v
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6. Camshaft position sensor (CMP sensor)
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7. Crankshaft position (CKP) sensor

8. Engine control module (ECM)

9. MFI control relay

> r
MFI tf:fl¢j gt
on 3
rolayc‘ ]

F_ ",j'
pf\ 3




11. Heated oxygen sensor (HO2S)

Upsiream
Hpated
02 sansor

12. Idle speed control actuator (ISC actuator)




13. Intake air temp sensor

14. Knock sensor
Knock sansor

K—r-.“"—\'.\ \'.\__’_L-,-_‘AJ—"‘-L’ Il\l'-\_/ i.'
Lo — (X )




15. Throttle position sensor (TP sensor)

16. Acceleration sensor




17. Evaporative emission canister purge solenoid valve

18. Transaxle range switch

20. Data link connector

Canister purge solenoid valve
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