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SEALANTS

Items Specifications

Engine coolant temperature sensor ass'y|LOCTITE 962T or equivalent

Engine coolant temperature sender Three bond No0.2310 or equivalent
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BASIC TROUBLESHOOTING

When checking engine trouble, it is important to start with an inspection of the basic systems. If one of the following
conditions exists, (A) engine start failure, (B) unstable idling or (C) poor acceleration, begin by checking the
following basic systems.

Power supply

Battery
Fusible link
Fuse

ECM ground

Fuel supply

Fuel line

Fuel filter

Fuel pump
Ignition system

Spark plug

High-tension cable
Ignition coil

ECM

Emission control system

PCV system
Vacuum leak
Others

Ignition timing
Idle speed

Trouble with the MFI system is often caused by poor contact of the harness connectors. It is important to check all
harness connectors and verify that they are securely connected
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TROUBLESHOOTING (HARD TO START OR DOES NOT START)

CASE H Hard to start or does not start

Check baltery and electrical

supply.
CHECK ENGINE CRANKING Mo Chock Iusible ks,
; Check starter.
Check MF{ control relay
Check ECM fuse.

& Does the enging crank 7

Yes

CHECK SELF DIAGNCSIS | aporma) | Repair of replace alter campanng
o Helar to SELF BHAGNOS|S the service dala for tha abnormal

CHECKING FROCEDURE. iams.
{Page FL-17)

Marmal

CHECK CKFP SENSCH wrong

o Check the erankshaft position Replace f necassary.
SENS0r.

QK

ncuecx {GNITION SPARK

o Disconnect spark plug con-
nectars. Wrong

o Check tar a siring of spark by Check igniion coil and ifs circuit.
holding spark phlug cable 8-10
mm [0.3-0.3% in.} away from
engine bioek by hand during
cranking gngina.

oK

CHECK SPARK PLUGS

¢ Remove the spark plugs and wreng
check for fouling el

o Standard Gap: 1.0 - 1.1 mm
{0.089-0.043 in.)

Hepair or replace the spark plugs.

O.K

CHECK FUEL SUPPLY
Mo

& Finch the fuel feed hose. Check the fuel pump and ciruil.
o Can you feal the fusl pressure
when cranking the engine 7

Yes

(To the nexl page}



{Frnm previous page}

O.K

CHECK FUEL LINE

o Check for leak or delorrnation |

at the fuel lines,
o0 Check{hetuel pressurereg1,1-
lawr.

wrong

O.K

ﬂ_c CHECK INJECTORS
@ o Check tor injector condition .

O.K

+ CHECK ECMHARNESS
CONNECTOR

a Che-ck the ECM pin terminals
lo, damage or poor connection
ol ECM harness conne ctor.

wrong

O.K

W CHECK IGNITIONTIMING
0o Standard: BTDC 1-0 :t 5-

wrong

Repair or replace abnormal parts,

—999

j Replace it necessary.

Repair or ro-place.

O.K

ﬂ_' CHECK VACUUM LEAKS

& o Check vacuuro hose conn e-c-
1ions.

wrong

OK

I CHECK ECM POWER SUP-
I PLY AND GROUNO CIRCUIT

wrong

Adpust the igniton timing.

Repaif or replace relative parts.

O.K

TRYANEWECM

o ECM may be the cause ol a
problem, but this is a rarB
case.

END

Repair or replace.
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TROUBLESHOOTING (ROUGH IDLE OR ENGINE STALLS)



CASE I I J Rough Idle or engine- stalls

CHECK FUEL LEVEL
0 Check tn coa that thore ic

enmﬂh fuel iri the fuel tank

I wrong——

Fill the fuel tank with fuel.

Yes

CHE.CK SELF DIAGNOSIS
o Reier to SELF DIAGNOSIS

wrong

A e-pai r or replace- atter ctiecking
the trouble codes for the abnormal
items,

Norm.ii

CHECK ECM POWER SUP-
PLY AND GROUND CIACUI

Repair or replace.

O.K

CHECKING PROCEDURE.
{Page FL-17}
CHECK m"™ITION SPARK
a Dis.connect spark plug con-
nectors.
0 Check ror a string of spatk by
holding spai1<.plugcatlle B-10
mm {0.31-0.39 in.) away fforn

engine block by hand dunng
etankirig et1gine.

wrong

Check igmlion coil high tension
cables and their circuit.

O.K

CHECK SPARK PLUGS

Clean or replace if necessary.

Check Ihe luel pump_ relay an-d
its circuit.

Replace thB ECT s.en!.or.

o R ernove lhe spark plugs and wrong
cheek for fo-ulin  etc.
OK
CHECK FUEL PUMP
OPERATION wrong
o Check the fuel pump relay.
0 Pinch the fuel feed hose.
0 Can you feel the fuel pressurB
when cranking the en-gine?
Yes
Bl creckEnaiNe cooLanT | o
TEMPERATURE SENSOR
0 Refer W ECT s.er.sor.
Yes
CHE:CK AIR LEAKS
wrong

0 Check vacuum hose connec-
tions and pur e connec:tion:s.

(To- the next page)

Repaif or replac B relative parls.




(frc:-m i teviotJs pagel

01(

CHECK ECIA HARNESS
CONNECTOR

o Check 1M CM pin terminals
1ar damage or poor conriectior1
af ECM harness conns-c1or.

| f0.K

GHECK IDLE SPEED
ta SIMcla td : 800 .. 1 00 rpm.

OK

CHECK MASS AIR FLOW
SENSOR

o RetQr 10 MAF sensorr .

0 Check m¢ direclion 01 MAF
sensor.

O0.K

ﬂ CHECK THAOTIIE
POSITIOP'il :SENSOR

a a Rerer to TP sensor

'OK

IEN CHECK UPSTREAM 02
SENSOR
m Rodfanritod2 sensi;u

10.K

CHECK FUEL PRES5URE

o Gfemibkt el b e mump tilter. luel
pressure requlaor.

O.K

CHE:CI( INJECTORS

10 ChecK 1or injector colldihori

O.t<:

C ECK TIMING MARK OF
CAMSHAFT & CRANKSHAFT

o Refer 10 timing belt

O.K

TftY A NEW ECM
n  ECM may b8 Ihe cause 01 a

probh1m . bu1 this is a rare case.

END

wrong

wrong

wrong

Repair or repla c:,e.

Check i-:::lle speed artvalor.

Replace 1no MA F sen r.

Replace tho TP sensor.

A place me upslream 02 s nsor.

wrong

Repa,r or repta rn .

wron

Replace il n ecessary.

Wrﬂﬂg E

Repair or repla c o the retative part5.




SERVICE MANUAL |

Applies to: Hyundai Coupe/Tiburon 1998-2000
GROUP

Fuel System | General

Return to Main Menu(s):  Mechanical Manual  Electrical Manual

TROUBLESHOOTING (ENGINE HESITATES OR ACCELERATES
POORLY)

cASE ™l | Engine hesitates or accelerates poorly

CHECK CLUTCH QR
BRAKES wrang Adjust ar raplace the clutch discs!
v Check lar clch-slip and brakes.
brakedraq when ralgased.
QK
b
CHECK SELF DIAGNOSIS WIGng Ropar ar replace alter checking
o Aefer to SELF CHAGNOSIS the trouble codas for Ihe abnarmal
CHECKING PRIHGEDURE. tems.
{Page FL-17}
J/D.K
CHECK UPSTREAM (2 wrong
SENSOR 3 Heplaca upstream HOZ sensor,
o Feler ta HOZ sensor

0K

CHECHK AIH LEAK
o Check vacuum hoge connec- wrong

tions and purge lines. Repair or replace relative parts.
[}

Check Ihe lraks of axhaust

sysiEm.
ALG. K

CHECK FUEL PRESSURE
o Pineh the luel feed hose. wrong .
Q

Check the fuel pump and its circkit.

Can you feel the fuel pressure
whan cranking the engine ?

K
CHECK INJECTORS wrong _
. - - Aeplace it necessary.
o Check for impactor condition,
.4
-
CHECK THROTTLE wrong
POSITICH SENSQOR Replace the TP sensor,
a Regferto TP senzor

l

(T tha next page]



{From previous p.a-ge)

oK

CHECK ENGINECOOILANT
TEMPERATURE SENSOR

o Refer tci E:CT sensor.

OK

n CHECK AIR TEMPERATURE
SENSOR

a Refer to IAT sensor

OK

+ CHECK MASS AIR FLOW
SENSOR

o Refer to MAF seris,or.

QK

CHECK KNOCK SENSCR

nr Rafar to knock sensor.

0K

e 4

LAY ARNDIEFROUND CIRCUIT

F CHECK ECM POWER SUPP-

O.K

CHECK FLIEL PUMP AND
RELAY

O.K

TRY A NEW ECM

o ECM may be the- causa o! a
problem. but this is a rare
case.

END

wrcing

wrong

wrong

wrong

wron.g

wrong

Repair or replace rEllatc-d parts.

Repair or replace related parts.

Aepaif or replace relaled pal'ls.

Repairreplac-erelated parts.

Repatr or replace.

Repair orreplace.
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OBD-I1 ON BOARD DIAGNOSIS-II SYSTEM

THE RELATIONSHIP BETWEEN DTC, MIL AND DRIVING PATTERN

pattern
igaiton | I L™ ] | L { | | L " | [
Drvng | 1 . 1 - 1 1
CI’IGIH 4 ] I 1 1 1 I 1 1 1 1 1 |
I i I 1 I b [ | I 1 1 I
Malfunction | [ T T o I I I | | I |
! I I I 1 i 1 [ I I 1 1 I
I I I [ I 1 I | I I 1 I
FLG !_ L 1 L 1 1 1 ] ] L I | |
[Favlt counter) I_A_I_:_ | i I | 1 I I t
I I I i I | [ I I !
I I [ I | [ I 1 1 I I 1
"1 I I T ] 1
ML e T I I [ I ! I I b 1 I I 1
' I 1 I i I I I [ I I 1
HLE ! L L 1 | ) L § 3 i 3 1
(Heating counler} b I 1 I 1 I 1 i
' I 1 I I I | !
1 t i I I I [ 1 i
I b I I I I | 1 I 1 ' ]
1 ) I I I I 1 1 I [ 1 I
Warm up L . \ , . . N 5 : ) ) :
cycle ' i 1 I I I l 1 I I 1 I I
Fautt k | | |‘ t } 4 y t 4 $ ;
) 1 1 T T | T I T T L] L] T
rEmeny | 1 I 1 I 1 I I I i 1 I
Fregze | | 1 T 1 1 1 1 | 1 il | |
frame !

When the same malfunction is detected and maintained during two sequential driving cycles, MIL will automatically
light.

MIL will go off automatically after 3 sequential driving cycles without the same malfunctions.

After the ECM first detects a malfunction, a diagnostic trouble code is recorded when the engine is restarted and the
same malfunction is re-detected. However, for misfire and CKP sensor, diagnostic trouble codes are recorded on the
first detection of the malfunction.

After recording the diagnostic trouble code, if the ECM does not re-detect the malfunction for 80 warm-up cycles,
the diagnostic trouble code will be erased automatically from the ECM memory.

NOTE

1. A "warm-up cycle'" means sufficient vehicle operation such that the coolant
temperature has risen by at least 40 degrees Fahrenheit from engine starting and
reaches a minimum temperature of 160 degrees Fahrenheit.

2. A "driving cycle" consists of engine startup, vehicle operation beyond the




beginning of closed loop operation
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INSPECTION CHART FOR DIAGNOSTIC TROUBLE CODES

Fault Code No. |Comment Component MIL on
P0102 :\r’]';‘jts air flow circuitlow — fp1 s Air Flow Sensor YES
P0103 Mass air flow circuit high
input
P0112 ilrr:;l;e air temp. circuit low Intake Air Temperature Sensor |YES
PO113 !ntake air temp. circuit high
input
P0116 Eng. coolant temp.circuit Engine Coolant Temperature YES
range Sensor
PO117 Eng. coolant temp.circuit low
input
P0118 E.ng. _coolant temp.circuit
high input
Difference between load
signal by MAF sensor and
P0121 load signal calculated by |
TPS (MAF and TPS are not
fault)
P0122 TPS circuit low input Throttle Position Sensor YES
P0123 TPS circuit high input
P0130 02 sensor circuit malfunction| Upstream Oxygen Sensor YES
P0131 02 sensor circuit low voltage
P0132 02 sensor circuit high
voltage
P0133 02 sensor circuit slow
response
P0134 02 sensor circuit no activity
detected
P0135 02 sensor heater circuit Upstream Oxygen Sensor Heater | YES
malfunction
P0136 02 sensor circuit malfunction| Downstream Oxygen Sensor YES
P0137 02 sensor circuit low voltage
P0138 02 sensor circuit high
voltage
P0141 02 sensor heater circuit Downstream Oxygen Sensor YES




malfunction Heater
P0201 Injector gyl. 1, circuit Injector YES
malfunction
P0202 Injector gyl. 2, circuit
malfunction
P0203 Injector gyl. 3, circuit
malfunction
P0204 Injector gyl. 4, circuit
malfunction
Fault Code No. Comment Component MIL on
P0300 Random misfire detected Non catalyst damage Yes
P0301 Misfire at cylinder 1 detected
P0302 Misfire at cylinder 2 detected | ©3talyst damage (you should  {Yes and
repair immediately) Blinking
P0303 Misfire at cylinder 3 detected
P0304 Misfire at cylinder 4 detected
P0326 Knock sensor circuit range |Knock Sensor No
P0335 Qran}(shaft pos.|t|0n SeNSOr | Crankshaft Position Sensor Yes
circuit malfunction
P0336 Qrankshaft position sensor
circuit range
P0342 Camshaft position sensor | -, st Position Sensor Yes
circuit low input
P0343 Qam§h§ft p93|t|on sensor
circuit high input
P0422 Catalyst efficiency, below Catalyst Yes
threshold
Evap. emission control . .
P0442 system small leakage Evaporative Emission Control Yes
System
detected
Evap. emission control
P0441 system purge valve
permanently open
PO444 Purge control valve circuit Evaporative Emission Control Yes
open Valve
P0445 Purge control valve circuit
shored
Evap. emission control , -
P0446 system canister close valve Evaporative Emission Control Yes
System
permanently closed
Evap. emission control
P0447 system, ventilation control Canister Close Valve Yes
valve, short circuit to ground
Evap. emission control
P0448 system, ventilation control

valve, short circuit to battery




voltage

Evap. emission control

P0452 system, pressure sensor, Tank Pressure Sensor Yes
signal low
Evap. emission control
P0453 system, pressure sensor,
signal high
Evap. emission control
P0451 system, pressure sensor,
signal not plausible
PO455 Evap. emission control Evaporative Emission Control Yes
system incorrect purge flow |System
Fault Code No. Comment Component MIL on
P0501 Vehicle speed sensor range |Vehicle Speed Sensor Yes
P0506 Idle rpm lower than expected|Idle Control Valve Yes
P0O507 Idle rpm higher than
expected
P0562 System voltage low Power Supply Yes
P0563 System voltage high
P0605 Internal control module ROM ECM Yes
error
P1123 Lpng term fuel t.rlm additive, Fuel System Yes
air system too rich
P1124 Lpng term fuel trim additive,
air system too lean
Long term fuel trim
P1127 multiplicative, system too
rich
Long term fuel trim
P1128 multiplicative, system too
lean
P1510 \dle control valve opening |45 control valve Yes
coil circuit shorted
P1513 Idlg c.ontrol valve opening
coil circuit open
P1552 Ic.ile gontrol valve closing coll
circuit shorted
P1553 IQIe gontrol valve closing coil
circuit open
P1586 Encoding signal circuit not |y 1A+ Encoding Yes
rationale
P1605 Rough rc_>ad sensor circuit Acceleration Sensor Yes
malfunction
P1606 Rolugh road sensor not
rationale
P1611 MIL request signal circuit low MIL-on Request Line Yes




input

P1613

MIL request signal circuit
high input
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TROUBLSHOOTING PROCEDURES

MIL (MALFUNCTION INDICATING LIGHT) - ON REQUEST SIGNAL

CATALYST

[

Engine : Aunning.
DTC : P1611, P1613

L

Check the No.61 pin of ECM
and the wiring between ECM
and TCM,

Is the pin or wiring OK ?

NO

YES

Check with new TCM.
Isit OK ?

NO

o Repair the defective pin or
wiring.

YES

Check the DTC code related

to T.C.M.

If DTC is checked, repair of
replace the related component.

o Replace TCM




Engine : Running.
DTG : Po422

Check if leakage occurs
before and after the catalyst
and around the up/down
stream HOZ25.

ls it OK ?

NO

YES

)

Check the downstream Q2
sensor,
Is it QK ?

o Tighten where leaks.

NO .| o Replace the downstream 02

YES

Replace the catalyst.

YES

sensor

Erase diagnostic trouble code from memary.

o s same code No. present after rechecking ?
YES
o Replace ECM.
MISFIRE
o Engine : Running.
o DTC: PQ301, PO30C2,
P0303, FO304
. ¢ Check the ignitioh coil, spark !
» o Replace the defective partif | YES plug, cable, connector of
| necessary. each cylinder.
| o Is there any defective part?
NO
Erase diagnostic trouble o | o Checkthe injectors,
code from memory. YE o s each injector OK 7
Is same code No. present
after rechecking ? NO
YES -
o Clean the clogged injector
Replace ECM. © Replace if nessary.

Engine ; Running.
DTC : PO300

YES.

Check the ignition system of
all cylinders.
Is the ignition system OK ?

I
I

NO

MANUAL TRANSAXLE/AUTOMATIC TRANSAXLE ENCODING

Repair or replace the defec-
tive ignition system
component.




o Engine : Running.
o DTC:P1586

o Check the No.72 pin of ECM
and the encoding wiring.
o Is the pin or wiring OK ?

NO

YES

Check the inhibitor switch.
o Isthe switch OK 7

o

NO

o Hepair the defective pin or
wiring.

YES

o Replace the inhibitor switch.

o Erase diagnostic trouble code frem memory.
o s same code Ne. present after rechecking ?

YES

Replace ECM.

o

DTC : Diagnosis Trouble Code
ECM : Engine Control Module

DTC: Diagnosis Trouble Code

ECM: Engine Control Module
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SPECIFICATIONS
Fuel
Items Specifications
Tank capacity 55 lit. (14.5 U.S. gal., 12.1 Imp.gal.)
Return system Equipped
Filter High pressure type
Fuel pump
Items Specifications
Type Electrical, in-tank type
Driven by Electrical motor
Throttle body
Items Specifications

Throttle position sensor (TP Sensor)|Variable resistor type

Input sensors

Items

Specifications

Mass air flow sensor
(MAF Sensor)

Hot film type

Knock sensor

Piezoelectric type

Intake air temperature sensor (IAT Sensor)

Thermistor type

Throttle position sensor (TPS)

Variable resistor type

Engine coolant temperature sensor (ECT
Sensor)

Thermistor type

Heated oxygen sensor (HO2S)

Zirconia sensor type (Heated)

Vehicle speed sensor

Reed switch type

Camshaft position sensor
(CMP Sensor)

Hall effect sensor type

Crankshaft position sensor (CKP Sensor)

Magnetic inductive coil type

Acceleration sensor

Piezoelectric type

Fuel tank pressure sensor

Piezo-Resistivity




Output actuator

Items

Specifications

Injector type and number

Electromagnetic type, 4

Ignition coil

Power transistor
Molded coil type driven by power transistor built
in ECM.

EVAP canister purge solenoid valve

Duty type

Fuel pump relay

Power relay

Idle speed control actuator (ISC Actuator)

Double coil rotary valve type

Canister close valve

ON/OFF type

Fuel pressure regulator pressure

Items Specifications

300 kpa

Regulator pressure | 3 56’y a/cm2, 43.3 psi)
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SERVICE SPECIFICATIONS

Items Specifications

Basic ignition timing BTDC 10° £ 5°

Basic idle rpm 800 + 100 rpm

Idle speed when air conditioning is on 850 + 100 rpm

Throttle position sensor resistance 0.7 - 3.4 kOHM

Throttle position sensor output voltage at curb idle|0.1 - 0,875 V

Mass air flow sensor output voltage 0-5V

Intake air temperature sensor resistance 2.0 - 3.0 kKOHM at 20°C (68°F)

EVAP canister purge solenoid valve resistance |20 - 32 OHM

Engine coolant temperature sensor resistance

20°C (68°F) 1.0 - 4.0 KOHM
80°C (176°F) 0.24 - 0.40 kKOHM
Heated oxygen sensor output voltage 0-1Vv

Camshaft position sensor output voltage 0-5V
Crankshaft position sensor output frequency

Idle rpm 600 - 1000 Hz
3000 rpm 2700-3300 Hz
Injector coil resistance 15.9 £ 0.35 OHM

Idle speed control actuator control frequency 100 Hz
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TIGHTENING TORQUE

Specifications
Items Nm Kg.cm Ib.ft
Delivery pipe installation bolts 10-15 100-150 |7-11
Fuel pressure regulator bolts 4-6 40-60 3.0-4.4
Heated oxygen sensor 50-60 500-600 |37-44
Crankshaft position sensor installation bolts|4-6 40-60 2.9-4.3
Knock sensor installation bolt 17-26 170-260 |12-19
Engine coolant temperature sensor 15-20 150-200 |11-15
Throttle position sensor installation bolts 1.5-2.5 15-25 1.1-1.8
High pressure hose and fuel filter 25-35 250-350 |18-25
High pressure hose and fuel tank 30-40 300-400 |22-29
Throttle body to surge tank bolts 15-20 150-200 |11-15
Fuel tank drain plug 15-25 150-250 |11-18
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TROUBLESHOOTING (FOR ORVR SYSTEM)

HARD TO REFUEL/OVERFLOWING OR SPIT-BACK WHILE REFUELING

{(For Hard to refuel)
CHECK FILL VENT VALVE
¢ Check the hose of fill vent
valve is twisted or clogged.
o Check the contamination of
Canister filter

WIONg

0K

(For Overflowling or
Spot-Back)}
CHECK FUEL SHUT-OFF
VALVE

o Check ihe operation of Fuel
shui-off Vahe

o Reconnect the hose properly
o Replace the hiter

Note : The proper operating condition of tuel shut-off valve is at the nominal

volum of fuel {app. 55 liter).

NOTE

liter).

The proper operating condition of fuel shut-off valve is at the nominal volum of fuel (app. 55
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SPECIAL TOOLS

Tool (Number and
name)

lHlustration

Application

09273-24000
Harness connector

Engine r.p.m. check

09353-29000
Fuel pressure gauge
adapter

=

.

Connection of fuel
pressure gauge to delivery
pipe for measurement of
fuel pressure.

09353-24100
Fuel pressure gauge &
hose

09353-24000
Fuel pressure connector
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MFI SYSTEM INSPECTION

If the MFI system components (sensors, ECM, injector, etc.) fail, interruption or failure to supply the proper amount
of fuel for various engine operating conditions will result. The following situations may be encountered.

Engine is hard to start or does not start at all.
Unstable idle
Poor driveability

If any of the above conditions is noted, first perform an inspection by self-diagnosis and subsequent basic engine
checks (ignition system malfunction, incorrect engine adjustment, etc.) and then inspect the MFI system
components.
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IDLE SPEED CHECK PROCEDURES

NOTE

Before adjusting, check that the spark plugs, injectors, idle speed control actuator ISC actuator,
compression etc. are normal.

Checking conditions;

o Engine coolant temperature is 80 to 95°C (176 to 205°F).

» Lights, electric cooling fan and all accessories are off.

e Transaxle is in neutral ["P" or N" range for NT vehicles].

o Steering wheel is in straight forward position (Vehicles with power steering).

Connect the GST (Generic Scan Tool) to the data link connector at lower crash pad.
Start and run the engine at curb idle speed.

Run the engine for more than 5 seconds at an engine speed of 2,000 to 3,000 rpm.
Run the engine at idle for 2 minutes.

Read the idling rpm.

Idle speed: 800 = 100 rpm
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FUEL FILTER REPLACEMENT

Reduce the internal pressure of the fuel pipes and hoses by completing the following operations.

Disconnect the fuel pump harness after removing the rear seat cushion.
Start the engine and after it stalls, turn the ignition switch OFF.
Disconnect the battery negative (-) terminal.

Connect the fuel pump harness connector.
Remove the bolt connecting the fuel line with the fuel filter.

CAUTION

Cover with a shop towel to avoid gasoline from splashing.

Remove the fuel filter mounting bolt, then remove the fuel filter from the fuel filter clamp.

After replacing the fuel filter, check for fuel leaks.
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FUEL PUMP OPERATING CHECK

Turn the ignition switch OFF.

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

NOTE

The fuel pump is the in-tank type and its operating sound is hard to hear without removing the
fuel tank cap.

Pinch the hose to check that fuel pressure is felt.
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FUEL PRESSURE TEST

CAUTION

Safety glasses must be worn when performing the service as follows.

Reduce the internal pressure of the fuel pipes and hoses by the following procedures.

o Disconnect the fuel pump harness connector after removing the rear seat cushion.

o Start the engine and after it stalls, turn the ignition switch to the OFF position.
o Disconnect the battery negative (-) terminal.
o Connect the fuel pump harness connector.

The fuel filter is located in the left side of the rear quarter of the engine compartment.

Remove the single tie-wrap that secures the fuel pressure line to the fuel return line.

ST
o

Fuel filter

= -—-r \'\N'ﬁ“k
Tie—Wrap ‘j&‘ s P @

Remove the electrical connector from the master cylinder reservoir below.

.'
~;.§.‘:.




Before proceeding to next step, place shop rag over fuel filter to capture fuel spray.

CAUTION H

Move shop rag enough to expose bolt on top of fuel filter, remove bolt and line from filter.

Using the fuel pressure gauge, gauge connector & gauge adapter (09353-24000, 29000), install the fuel-pressure
gauge to the fuel filter. Tighten the bolt to the specified torque.

TORQUE SPECIFICATION

Fuel pressure gauge to  |25-35 Nm ( 250-350
fuel filter kg-cm, 18-26 Ib-ft )

Connect the battery negative (-) terminal.

Start engine and check for leaks. If no leaks are present, continue with fuel pressure test (at curb idle speed).

Connect (Disconnected) the vacuum hose from the pressure regulator, (and plug the hose end). Measure the fuel
pressure.

Standard value

SPECIFICATION

300 kPa (3.06 kg/cm2,
44 .37 psi)

Approx. 255 kPa (2.57
kg/cm2, 37 psi)

Disconnected hose

Connected hose




If the results of the measurements made in steps (9) are not within the standard value, use the table below to
determine the probable cause, and make the necessary repairs.

Condition

Probable cause

Remedy

Fuel pressure is too low

¢ Clogged fuel
filter

¢ Replace fuel
filter

o Fuel leakage
to the return
side, caused
by poor
seating of the
fuel-pressure

¢ Replace fuel
pressure
regulator

regulator

. Low e Check the in-
. tank fuel hose
discharge

pressure of
the fuel pump

for leakage or
replace the
fuel pump

e Sticking fuel-

¢ Replace fuel

Fuel pressure is too high pressure pressure
regulator regulator
e Clogged or « Repair or
bent fuel
replace hose
return hose or )
: or pipe
pipe
¢ Clogging, or e Repair or
There is no difference in fuel pressure when the damaged replace the
vacuum hose is connected and when it is not. vacuum hose vacuum hose
or the nipple or the nipple
e Sticking or
poor seating e Repair or
of the fuel replace hose
pressure or pipe
regulator

Stop the engine and check for a change in the fuel pressure gauge reading, which should hold for approximately 5
minutes. If the gauge indication drops, observe the rate of drop. Determine and remove the causes according to the

following table.
Condition Probable cause Remedy
Fuel pressure drops slowly after engine is ¢ Injector ¢ Replace
stopped leakage injector
e The check
Fuel pressure drops immediately after engine is valve within e Replace fuel

stopped

the fuel pump
is not working

pump




Reduce the pressure in the fuel line.

Disconnect the hose and the gauge.

CAUTION

Cover the hose connection with a shop towel to prevent splashing of fuel caused by fuel residual
pressure in the fuel line.

Replace the O-ring of the end of the hose.
Connect the fuel hose to the delivery pipe and tighten with the specified torque.
Check for fuel leakage.
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REMOVAL

Remove the upper bolt and the high pressure fuel hose.

CAUTION

1. Be sure to reduce the fuel pressure before disconnecting the fuel line and hose,
otherwise fuel will spill out.

2. Cover the hose connection with a shop towel to prevent splashing of fuel that could
be caused by residual pressure in the fuel line.

Remove the lower bolt.

Remove the fuel filter mounting bolts, then remove the fuel filter from the bracket.
Remove the fuel return hose and line.

Remove the fuel vapor hose and line.
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INSPECTION

Check the hoses and pipes for cracking, bending, deformation or restrictions.
Check the canister for restrictions.
Check the fuel filter for restrictions and damage. If a problem is found, repair or replace parts as necessary
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INSTALLATION



Install the fuel vapor hose and return hoses.

o If the fuel line has a stepped section, connect the fuel hose to the line securely, as shown in the
illustration.
o If the fuel line does not have a stepped section, connect the fuel hose to the line securely.

Install the fuel filter, and tighten the fuel filter bracket.

Insert the main line on the filter and tighten the bolts.
Install the clips and make sure that the do not interfere with other components.
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COMPONENTS
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OVERFILL LIMITER (TWO-WAY VALVE) REPLACEMENT

Disconnect the vapor hoses, and then remove the overfill limiter.

Connect the overfill limiter in the correct direction.

S
EVAP Canister side Tark side
<
——
L—-'-—-n
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INSTALLATION

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

O-ring O-ring

QO

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

While twisting the injector left and right, install it on to the delivery pipe.

Be sure the injector turns smoothly.

NOTE

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



Delivery pipe Pressurs regulator

10-15 {100-150, 7-11} - -

Injectar

15-20 {150-2030, 11-15}

Intake manifold

TORQUE : Nm (kg.cm, Ib.ft)
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REMOVAL

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



CAUTION

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

Remove the delivery pipe with the 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.
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INSPECTION

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

RESISTANCE SPECIFICATION

Resistance
[at20°C(68°F)] 15.9+.0.350

If the resistance is not within specifications, replace the injector.
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INSTALLATION

Installation is reverse order of the removal.
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COMPONENTS
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REMOVAL

Remove the rear seat cushion.

To reduce the internal pressure of the fuel lines and hoses, first start the engine and then disconnect the electrical
fuel pump connector.

| NoTE |




Be sure to reduce the fuel pressure before disconnecting the fuel main pipe and hose otherwise
fuel will spill out.

Disconnect the battery cable from the negative terminal of the battery.
Remove the high pressure hose and fuel return hose.

Remove the fuel pump assembly.
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INSPECTION

Check the hoses and the pipes for cracks or damage.

Check the fuel tank cap for proper operation.

Check the fuel tank for deformation, corrosion or cracking.
Check the inside of the fuel tank for dirt or foreign material.
Check the in-tank fuel filter for damage or restriction.

Test the one-way valve for proper operation.

To check the one-way valve, lightly breathe into the inlet and outlet. If air passes one-way only, then the valve is
good.

—-—Jr

Tank side
-

pe—
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COMPONENTS
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REMOVAL

Remove the rear seat cushion.

To reduce the internal pressure of the fuel lines and hoses, first start the engine and then disconnect the electrical
fuel pump connector.

NOTE

Be sure to reduce the fuel pressure before disconnecting the fuel main pipe and hose otherwise
fuel will spill out.




After the engine is stopped, turn OFF the ignition key, then connect the fuel pump connector again.

After disconnecting the high pressure hose and the return hose, connect the proper hose to the fuel pump and drain
the fuel about 1/2 of the fuel tank.

Disconnect the battery cable form the negative terminal of the battery.

B

Lift up the vehicle.

Detach the fuel filler hose and leveling hose.

Support the fuel tank with a jack.

Remove the fuel tank bands.

Remove the fuel tank.
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INSTALLATION

Confirm the pad if fully bonded to the fuel tank, and install the fuel tank by tightening the self-locking nuts.

Connect the leveling hose to the tank and approximately 40 mm (1.6 in.) at the filler neck.

When connecting the filler hose, the end with the shorter straight pipe should be connected to the tank side.

Filer hose
I I Tank side
'1 Il leveling hose

(]

Filler hose —

Filler pipe side A<B

Connect the vapor hose and return hose. When attaching the fuel hose to the line, be sure that the hose is attached as
shown in the illustration.

| 4 I i

——
_

25-30mm (1.0-1.2 in.)

To connect the high pressure hose to the fuel pump, install the flare nut by hand, and then tighten it to the specified
torque. Be careful that the fuel hose does not twist.

TORQUE SPECIFICATION

High pressure hose flare |30-40 Nm ( 300-400
nut kg-cm, 22.1-29.5 Ib-ft )




Flare nut
I

'. ) >

/f‘!_r‘ O e -
I NSNS P77 NS SR ONNNS
G 0

e S

Secure side

CAUTION

When tightening the flare nut, be careful not to bend or twist the line to prevent damage to the
fuel pump connection.

Connect the electrical fuel pump connector.
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FUNCTION

This is the sensor to detect the fuel tank leakage in way which it measures the differential pressure between inside
and outside fuel tank.

INSPECTION
Check to look that fuel level is over 15%. If not, this inspection is not available.
The vehicle must be in turn-on and at idle. Don't forget it.

Prepare a voltmeter and connect it to FTP pins as shown.

5V

Ground

=0om




After 20 min. idling, inspect the voltage.

Uo/v
o 2
2 o 1 I ST /
= o !
i E,g - - - [
g2 7 :
o 1 :
05 poo_-7 : :
' T T
25 0 +2.5
Gauge Pressure in kPa .
SPECIFICATION
System voltage 5V
SPECIFICATION
At accelerate Max. 4.5V, Min. 0.5V

At idle, inspect that voltage fluctuates up to accelerate rpm up and down.

NOTE

If voltage is not within spec as procedures, there is leakage and inspect the fuel tank and hoses
toward canister and fuel neck. Then repair or replace relevant parts.
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COMPONENTS

15-20 {150-200, 11-15%}

Intake manifald

TORQUE : Nm (kg.cm, |b.ft)
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REMOVAL

CAUTION

The throttle valve must not be removed.

Remove the throttle position sensor.



NOTE

Except when necessary for replacement, the throttle position sensor must not be removed.
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INSPECTION
Check the throttle body for cracks.
Check for restriction of the vacuum port or passage.

Check for interference when moving the accelerator cable.
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FUEL SENDER REPLACEMENT

Remove the fuel tank cap to lower the fuel tank's internal pressure.

Remove the fuel sender installation cap, then remove the fuel sender from the fuel tank.
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COMPONENTS

-- Thiotle hody side
imer cable

Bughing
Accelerator side

inner cable

Accelerator brackel

Siplit pin

Relurn spring

Accelarator pedal

TORQUE : Nm (kg.cm, Ib.ft)
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REMOVAL



Remove the bushing and inner cable on the accelerator arm side.

Remove the bolts of the accelerator arm bracket and remove.

ok

v
i)
&
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INSPECTION

Check the inner and outer cable for damage.

Check the cable for smooth movement.

Check the accelerator arm for deformation.

Check the return spring for deterioration.

Check the connection of the bushing to the metal fitting.
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INSTALLATION

When installing the return spring and accelerator arm, apply multi-purpose grease around each moving point of the
accelerator arm.



Lt

Apply sealant

TORQUE SPECIFICATION

Accelerator arm bracket
bolts

8-12 Nm ( 80-120 kg-cm,
5.8-7.2 Ib-ft )

e
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LOCATION OF MFI COMPONENTS

AEB

HEBE

—

UL

MAF (Mass Air Flow) sensor

- Refer to FL-39

Intake Air Temperature (IAT) sensor
- Refer to FL-71

Engine Coolant Temperature (ECT) sensor
- Refer to FL-32

Throttle Position Sensor (TPS)

- Refer to FL-77

Camshaft Position (CMP) sensor

- Refer to FL-46

Crankshaft Position (CKP) sensor

- Refer to FL-49

Heated Oxygen Sensor (HO2S)

- Refer to FL-60

Injectors

- Refer to FL-43

Idle Speed Control (ISC) actuator

- Refer to FL-67



Vehicle Speed Sensor (VSS)

- Refer to FL-36

Transaxle Range (TR) switch

- Refer to FL-89

Ignition switch

- Refer to FL-91

Engine Control Module (ECM)
- Refer to FL-53

Air conditioning relay

EVAP. canister purge solenoid valve
- Refer to FL-86

MFTI control relay

- Refer to FL-55

Ignition coil

- Refer to FL-84

Data Link Connector (DLC)
Acceleration sensor

- Refer to FL-81

Knock sensor

- Refer to FL-74

Canister Close Valve (CCV)

- Refer to FL-95

Fuel Tank Pressure (FTP) sensor
- Refer to FL-92

Fuel Pump Check Connector

- Refer to FL-57

1 - MAF Sensor



2 - IAT Sensor

3 - ECT Sensor

4 - TP Sensor



-
o
w2
=
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n

W

o

1

w

6 - CKP Sensor

7 - O2 Sensor



Diownstraam
Heated
02 sensor

o et
Upstream Jort
Heztad oty ;
02 sensor S

8 - Injector

9 - ISC Actuator




11 - TR switch

13 - ECM

14 - Air/con Relay

15 - EVAP Solenoid Value



17 oM g
-
/

16 - MFI Control Relay

17 - Ignition Coil

18 - Data Link Connector



20 - Knock Sensor

ST l/ﬂ LA
U B . e ol I !
A |( A

o Knock sensor \\f-f’”

21 - Canister Close Valve



22 - Fuel Tank Pressure Sensor

.

Rear wheel
LH side




SERVICE MANUAL |

Applies to: Hyundai Coupe/Tiburon 1998-2000
GROUP

Fuel System | MFI Control System

Return to Main Menu(s):

Mechanical Manual

Electrical Manual

HARNESS INSPECTION PROCEDURE

Measure Lhe power supply vollage o the

MFI control relay.

o MF| control relay connector
Digconnacted.

o Voltage (V) : Batlery voltage

OK ==

B

| Repair the
N G — 5| harmess.
: {H4.5-Bakery)
i |
EE:‘CEELE?; Check or cpen-cirgut, or a. short-circuil -
1o ground between the engine control OK == 2
module and the MFI contial relay.
7l |o ECM connector : Disconnected. '
o Injectar conneclor : Giscannected. .
.'-,I. - o I |
5 - Repar he
] _J H— ér NG —— = harness.
P{H2-2T)

conneter (HY

MFI CONTROL RELAY INSPECTION

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

® @
12V

——y 4 3]2

Relay coil (between terminal 5 & 1)| Continuity

When de-energized

No. (infinite O)

When en

ergized

Yes (0 O)




12v

o] ~]

Relay coil (between terminal 5 & 3)| Continuity

When de-energized No. (infinite O)
When energized Yes (0 O)

If faulty, replace the MFI control relay.

TORQUE SPECIFICATION

7-11 Nm ( 7-110 kg-cm,
5.2-8.1 Ib-ft)

MFI control relay
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MFI CONTROL RELAY

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



MFI control relay side connector
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1

Harness side ,;:onnector (H)

E

|
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3
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=

To canister To irijeCtN To EVAP Carli!;.ter

CIOW Yalve Purge Sol@ooid 27
Val...8
MFI control relay
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ECM harness side cgnnector
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TROUBLESHOOTING GUIDE CHART
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Sub-Symptoms
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INSTALLATION

Apply sealant LOCTITE 962T or equivalent to threaded portion.

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

TORQUE SPECIFICATION

15-20 Nm ( 150-200
kg-cm, 11-15 Ib-ft )

Engine coolant
temperature sensor

Connect the harness connector securely
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CIRCUIT DIAGRAM

Enging coclant temperature sensor
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DTC - P0116, P0117, P0118 (ECT SENSOR)

¢ Engine : Running.
o DTG PO11E, PO117, POT1A.

o Check the wiring connection. | NO o Repair the winng.
o |s the connechon OK 7

YES

a Check the ECT Sensor. M
o Isthe ECT Sensor OK 7 ‘

YES

o Check the ¢ooling system
including THERMOSTAT NO)
opemng state. o Beplace the THERMOSTAT.
(Refer 1o EM Group)

o Isit oK 7

o Beplace the ECT sensor,

YES

o Erase diagnostic trouble code from memory.
o ls same code No, present atter rechecking 7

YES

]

Heplace ECM.

DTC : Diagnosis Troubte Code
ECM : Engine Control Module
ECT : Engine Ceoalant Temperature

TROUBLESHOOTING HINTS

If the fast idle speed is not high 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 Coolant temperature |Test specification

Engine coolant temperature sensor output
voltage (ECT Sensor side connector No.2 or When 0°C 4.05V
ECM harness side connector No.78)

When 20°C 3.44V
When 40°C 272V
When 80°C 1.25V
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HARNESS INSPECTION PROCEDURES

‘LJ , Measura the power supply voltage. :

; iy .o Connector: Disconnected. OK o FI
e Co lgmition swilch - QM.

o Yoltage 4648V

Hamess side

connagctor (&) -

.| Repair the
NG 7| harness.

(A2-78)
2 Check for continuity of the ground circuit.
o Connector : Discannected. OK =~ END!

[ o LIsing chmmeter.

| I'lI
| Hamess s-dall'-, 5 _ . L
i CORMACTDT A L Q : NG == E:ri:‘z;sthe
‘ . [A1-ground)

SENSOR INSPECTION

Remove the engine coolant temperature sensor from the intake manifold.

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

TEMPERATURE °C (°F)|RESISTANCE (KO)
-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




If the resistance deviates from the standard value greatly, replace the sensor.
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ENGINE COOLANT TEMPERATURE (ECT) SENSOR

The engine coolant temperature sensor is installed in the engine coolant passage of the cylinder head, 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.




MALFUNCTION INDICATOR LAMP (MIL)
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MALFUNCTION INDICATOR LAMP (MIL)

An On Board Diagnostic lamp comes on to notify the driver that there is a problem in the vehicle.
However MIL will go off automatically after 3 sequential driving cycles without the same malfunction.

Immediately after the ignition switch is turned on (ON position), the malfunction indicator light is lit continuously to
indicate that the malfunction indicator light operates normally.

Following Items will be Indicated by the MIL

e Catalyst

o Fuel system

e Mass Air Flow Sensor

o Intake Air Temperature Sensor

e Engine Coolant Temperature Sensor
e Throttle Position Sensor

e Upstream Oxygen Sensor

e Downstream Oxygen Sensor Heater
e Downstream Oxygen Sensor

e Upstream Oxygen Sensor Heater

e Injector

e Misfire

e Crankshaft Position Sensor

e Camshaft Position Sensor

o Evaporative Emission Control System
e Vehicle Speed Sensor

e Idle Control Valve

e Power Supply

e ECM

e MT/AT Encoding

e Acceleration Sensor

e MIL-on Request Signal

e Power Stage

e Canister Close Valve

e Fuel Tank Pressure Sensor

MALFUNCTION INDICATOR LAMP (MIL) INSPECTION
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MALFUNCTION INDICATOR LAMP (MIL)

After turning on (ON position) the ignition key, check that the light illuminates continuously without the engine

running.

If the light does not illuminate continuously without the engine running, check for an open circuit in harness, blown

fuse or blown bulb.

SELF-DIAGNOSIS

The ECM monitor the input/output signals (some signals at all times and the others under specified conditions).
When the ECM detects an irregularity, it memorizes the diagnostic trouble code, and outputs the signal to the self-
diagnosis output terminal. The diagnosis results can be read out by the Generic Scan Tool (GST). Diagnostic trouble
code (DTC) will remain in the ECM as long as battery power is maintained. The diagnostic trouble code will
however, be erased when the battery negative terminal or the engine control module (ECM) connector is

disconnected or erased by the Generic Scan Tool.

CHECKING PROCEDURE (SELF-DIAGNOSIS)

NOTE

read and recorded.

1. When battery voltage is low, diagnostic trouble codes can not be read. Be sure to
check the battery for voltage and other conditions before starting the test.

2. Diagnosis memory is erased if the battery or the ECM connector is disconnected.
Do not disconnect the battery before the diagnostic trouble codes are completely

INSPECTION PROCEDURE (USING GST)

Turn OFF the ignition switch.

Connect the GST to the data link connector located below steering wheel.

Ground K-Line
| |
[ | |
(8 716|654 |3]|2 1 )
w 151141131211 |10 y
WSS Power

Turn ON the ignition switch.

Use the GST to check the diagnostic trouble code.
Repair the faulty pad from the diagnosis chart.
Erase the diagnostic trouble code.

Disconnect the GST
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DTC - P0501 (VEHICLE SPEED SENSOR (VSS))
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DTC - P0501 (VEHICLE SPEED SENSOR (VSS))

o Engine : Running.
o DTC: POs01.

o Inspect the spesdometer NO
cable & drive gaar. )I o Repair the defective parts.
o Arg both of them OK 2

YES

o Inspecl the wiring connaction
betwesan instrument cluster N
and ECM sensor.

o Is the connection OK 7

0 Repair the wiring.

YES

o Inspect the back side of in-
slrumant cluster.
0 15 the electrical route QK. ?

\LYES

o Erase diagnostic trouble code trom memaony.
o |z same code No. present after rechecking 7

NG .| o Replace the instrumenl
cluster,

YES

o Heplace ECM.

OTC ; Diagnesis Trouble Code
ECM : Engine Control Module

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

Return to Main Menu(s):  Mechanical Manual  Electrical Manual

VEHICLE SPEED SENSOR (VSS)

The vehicle speed sensor is a reed switch. The vehicle speed sensor is built into the speedometer and coverts the
transaxle gear revolutions into pulse signals, which are sent to ECM.
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DTC - P0501 (VEHICLE SPEED SENSOR (VSS))
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CIRCUIT DIAGRAM
Yehich spead sensor
e Tarminal voltage W)

Harness cide connactar [A) 5

T JUUUL
1]2)a3l4|5]|6]| 7|88 101112 i

PBEADEERBETDT _
= - -
S ——

ca|Yaro Yee .
Harness side connector (B} s E
. g2
|_1r|2[:a|4]5[|3j?lai9jﬂ g
= B
42 v

et -

Yehicle speed
sCNsor signal

Vehicle speed [kmdh (mph)|

Harness side connector {i2)

P |
PEEODGGOBNET|

EoM

i ) B I B BB EEIEB &7 EAae7a] 7 ?z u 74 ?5 7 7] ?B‘ «,{an[a p2jedaq|es|aclaz]en
=1 B Bl BN e s[a6]ar[4a] aa [ 5o [=e [s2 ] 5a J=a [An )

| DT T Lo Lo s 200 B 0 0 A GBS A EEA PR

ECM harness side connector
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HARNESS INSPECTION PROCEDURES
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DTC - P0501 (VEHICLE SPEED SENSOR (VSS))

1 ECM harnsss Check the vehicle speed sensor output
sida connector circuil lor continuity. QK =|END!
¢ Engine conlrel module connector
Disconnectad.
o Move the vehicle or turn tha
IH speedomelsr cable.
NG —o-![7]
|
2 | Measure the power supply vollage of the —
— o [ «yehicl: speed sensor, OK =" 3°
| ¢ Gannector | Disconnected, E—
" Mamass 108 connecior r_mﬂ | o Ignitien switch : ON.
D'z- B CEEE 11;-11|1ﬂ o Voltage : 4.5-4.9V
Herness mdeimntmc:r s Repair the
L1'|2 345|617 B 9 .]11|'|3 | hamess.
. NG == (A10-42,
! ]' Cd-4h
' o I
3 Check for continuily of the ground cirguit.
o Connecter  Disconnectad. OK —» END'!

o I

L‘I,lE B GEEE EJ 9 NG ==-| Repairtne
]

Harnazs zide cannecior | raagn;;:nsﬁnd:.
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IGNITION COIL

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



Ignitian swaleh

Ignition ¢l side conneclar 2 S ] —
— [ /ﬂx “\ :
YO O !
(-3,-"\ ZA]
wel 7
\ a I
%1 'FH'HDTI’I 1' ! —T
T L
[ S | !
Hamess side connector (A) No 1 Nod Noe2 N3 {11
D
Js2 KX
I Signal Signal i
‘ {(No.2, No.3] (Ned, No.d) =
L
ECM
a1 e = S—
s L [ :.5]5?[=a|-.~9]|5f]t1 HEE -a"“:!b ERERE TE T3. PEREEEER 5:]3431 Bslag]ar svf
! ' 45| N EEEA E 7[3azalac]a iad]43[05]47Ta4] 49]‘.0 EIE1E

AR HUNE e DG DO DDARED cdled_?-hﬁl??lzaj'
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ECM harness side connecior

Electrical Manual

HARNESS INSPECTION PROCESSOR

| ignition coil.

:r r Connector: Disconnectad.

i o Ignition swich @ ON.

e Vaoltage (V] : Batlery voltags.

Harness sida
ConrnEe tor

I[ Measure Lhe power supply vollage of the

OK ==

NG ==

Hepair the
harness,
(A -lgnition
switch)




__________ eoeyz- so__

f ECM Hame?S.S | Check for an operi-circuit. or a shor1-circuit
— 51de conne<;1pr to groun-d beM'een the igndion coil arid the o K > [ END!
; engine control module.

. _['.LI, [o Engine control module connector :
Disconnected.

N5 ( x‘_;-IéEEJ o Power transistor i;;onnector:
GTE% | Disconnected.
lig-d, NG :> | Repair th8

1 harness.
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CIRCUIT DIAGRAM
' MFI contral relay
Canistar Close Valve A1
side connector
o ¥

00 ;

/2"
Harnass side connestor (A)
" K
")(2 18
e <) P
ECM
(/1?1_ -I E - .\I
o e - " . 7 Mol eala:
i se|s7]se| 59| eef5 1 |oe] s e aefeel erl enled 7o) m[7e mdl vl el re] T R e a Je e Ja e saeke e
[ L. & | ac [ 31 3z | 33 [ e |as|anfav|agwmlac]ar[aa]aa[2a] sz et a7[4a] s [oa Ve Tor [ oo [aa

L]
1 2] ][5 ] e [=laTe]shle] aafasfe] refraffer ez Ton Toa Jon Tan Tos T |

= - -

ECM harness side conngctor
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HARNESS INSPECTION



1 Meazure the power supply voltage:. —
o Gonnector : Disconnected. OK —=| 2
— o Ignilion switch ; OM,
o Vohage : Battery voltage,
Harness side = .| Repair the
connector [A) NG hamess.
! 2 E.EM Ha;”i?jr Check for an cpen-circuil, or & short-circuit I
— B ground batwaan the canister close valve 0 K —= = END!
i and angine contral moedule.
© o ECM gonnedor : Disconnectad.
| —5 | © Canister close valve connector
= r - Dizconnached,
f1721 | —
. ~.. | Repair the
Harmess zidal —ln P
ronnector (A NG —= harngss.
(A2-18;
VALVE INSPECTION

Refer to EC GROUP - Emission Control System.

Return to Main Menu(s):
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DTC - P0447, P0448 (CANISTER CLOSE VALVE)

o

Engine : Running.
OTC : PO447, FO448.

o L

Check the wiring connection.
|s the connaction OK 7

—NH o Repatr the wiring.

YES

Check the canister ¢lose valve]

NG o Hepair the valve,

15 the valve OK 7

J./YES

Erase diagnostic trouble code f
Is same code No. present after

PN M MOory.
rechecking ?

YES

Return to Main Menu(s):

o PReplace ECM.

DTC : Diagnosis Trouble Code
ECM : Engine Control Medule

Mechanical Manual

Electrical Manual




CANISTER CLOSE VALVE

The canister close valve is an ON/OFF type which controls the inner pressure of fuel tank caused by fuel
evaporation. It is used to close the evaporative system and to observe. tank pressure respectively with the fuel tank
pressure sensor.

Canister

Canister Close
Valve
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CIRCUIT DIAGRAM
Camshaft position sensor
|
a5
Camshafl poailon sensor
side connecior \CL/
3 e k1 ,Jj | ]
MFI Conlral relay

g

Harness side conneator (A}

o L 28
44

1 Y2 ]3) / A

Signal  Ground

J
ECM
(}x‘ ; sale 755 59{Eu|$1 ﬁ?lﬂﬂﬁd &%) Bt ﬁr e ?- EER ;'f. .rﬁ_ﬂ;'a[rsi 2 1] 6z]aa] wafaslae]av]
! i A B an[apface 1|eafelaa]asfantarlan] oy [so [ 51 T2 [ 21 ] 54 ] 55
S |ENERE Ii + I 5 I 18]?I le 1BIE I & D S50 E el EYE EET ]_I
RSN —— —

ECM harngss side connector
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DTC - P0342, P0343 (CAMSHAFT POSITION SENSOR)



o Engine : Hunning.
o DTG : PO342. FO344.

o Check the wiring connection. | NO

o Repair the winng.
o s the connection QK 7 P d

YES

¢ Check the camshaft position NO
SENSOr. o Clean or replace the sensor,
o s the sensar QK 7

YES

o Check the ignition timing. NO
o 15 the ignition timing Q.K ?

\LYES

o Check if the dowel pin ol the NO
camshaft end is locked or not.
a s it locked 7

o Adjust the igmtien timing,

o Lock the dowel pin or raplacs
camshaft.

YES

o Erase diaghostic trouble code from memary.
o |s same code No. present after rechiecking 7

YES

o PReplace ECM.

DTC : Diagnosis Trouble Code
ECM : Engine Contral Module

TROUBLESHOOTING HINTS

If the camshaft position sensor does not operate correctly, correct sequential injection does not occur so the engine
may stall or run irregularly at idle or fail to accelerate normally.

USING VOLTMETER

Check item Check condition Test specification

Camshaft position sensor output
voltage (Camshaft position

sensor side connector No.2 or | At idle (800 rpm) 0-5V
ECM harness side connector
No.44)

3000 rpm 0-5V
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HARNESS INSPECTION PROCEDURES



Harmess side |

Maasure the power SUpply voltage.
¢ Connector - Disconnecled.

o Ignition switch ; ON,

o Voltage (V) : Battery voltage.

OK —=i[2 |

Repair the
connector (A] -~ - =
s H NG harmess.
' [A3-Fowaer)
-
PO Check for continuily of 1he greund circuit. —
- ¢ Connector | Disgannected. OK e=="n | :
—_
Harmess sida \ : . Reparr the
comneglor {A) T NG — | hamness.
. {At-ground)
3 :i{d::' C';i;n:;ér Chack for an opan-circud, or @ shor-
—— | gircuit to ground between the engine OK —>| END!
cantral module and the camshaft position
\ SENSOr.
'-.ll _ g | @ Camshaft position sensor connectar
f Disconnecrad,
— | e Engine conlrel module connector )
Hamess side | Discannecled. . | Aepair the
CONMEctar (&) ﬁ N G == =*| harness.
L [AZ-44)
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CAMSHAFT POSITION SENSOR

Camshaft position sensor (CMP Sensor) senses the TDC point of No.1 cylinder in its compression stroke, whose
signals are fed to the ECM to be used to determine the sequence of fuel injection.
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CRANKSHAFT POSITION SENSOR

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

CKP sensor
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CIRCUIT DIAGRAM



Crankshaft positicn sensor

side cannactor

00

O

CHP Sensor

-
A P R Vs
\/’1 7/3 \,«:,2
Hamess side cannaclor (A) L P,
& J
"f -\I( -H"‘ o v—— e -
U)@J 3 —TL
L:IE 43
b b

sensEor A SENS0K

Crankshafl Crankshalt
posilion position

B

ECM

T -
(i B R EERR I‘?I%:?dﬁ-ﬂ i-.-b 5 -.=, FEEE ?2 :' ?4 "5 :a ELEEE Ela:ln HER R‘:lﬂﬁI—I-HE
A EN a7 3e]23da]a B47[48] 4 [ o [ [ o2 Joa Jse
lEJalefs] n ] | | [1u[1 f12|1a]n1] |1E.|1.r[ a[_g}z HIEIEE |241;_-_\]2-, [27 [a3 -
g

ECM harness side connector
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DTC - P0335, P0336 (CRANKSHAFT POSITION SENSOR)



c Engine : Running.
o DTG PR35, PO336.

o Inspect the shield wiring con- | NG
rnection and ground wire,
o Are both of them OK 7

0 Repair the wiring.

YES
|~
¢ Check tha crankshaft position | g | @ Clean the CKP Sensor.
SETISO o Remove the sleal particles
o |Isthe CKP Sensor clean ? ar dirt.
{steel particles)
YES
MO
o Isthe CKP sensor OK ? o Replace the CKF Sensgr.
YES

o FErase diagnostic trouble code from memory.
o Is same code No. present after rechecking ?

YES

[w]

Replace ECM.

OTC ;. Diagnosis Trouble Code
ECM : Engine Controd Module
CKP - Crankshatt Position S&nsor

TROUBLESHOOTING HINTS

1. If unexpected 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 O rpm when the engine is cranked, check for faulty crankshaft position sensor
or ignition system problems.

3. If the tachometer reads O 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 noise caused by the high voltage induced.
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HARNESS INSPECTION PROCEDURE



e

ECM hamess
side connaclor

Check for an open-gircuit, or a short-cireuit

te ground betwesn the ECKM and the
crankshaft position sensor.

OK =:>{[2

| L g ECMcanneclor ! Disconnected,
i Il". ..y 10 Crankshatt position sensor connecter : \
by | ' Disconnected.
=) — .
; ! Hepair the
Hamess side | —
connechor LA} —— E NG — [‘Lféhfas:;&.
2J ES?::?:;;; Check far am apen-circuil, or a ghon-circuit
— to ground between the ECM and the OK e
B crankshalt positien sansor.
7 o ECM connector : Disconneched.
1 | _ o | @ Crankshaft position sensoer Conneciar
| | :” M Disconnectad.
LAZL i B _ | Repair the
Hamess side
Corres1ore A W A & NG =- == hﬂll‘lESB
T {A3-16)
3 : Check for continuily of 1he ground circuit.
‘o Conneclar : Disconnected. OK ="=| END !
[ Z
7\ !
Hamess sida - | Fapair the
connector (A NG | harness.
[41-ground)
SENSOR INSPECTION

Disconnect the crankshaft position sensor connector.

Measure the resistance between terminal 2 and 3.

1/"“‘\

e’
L
- ¥ 4
312)11
Crankshaft
position side™>~—~
\connector__ y
SPECIFICATION

Standard value

(68°F)

0.486-0.594 kO at 20°C

If the resistance deviates far from the standard value, replace the sensor.

)
€}




SPECIFICATION

Clearance between the
crankshaft position 0.5-1.5 mm (0.020-0.059
sensor and crankshaft in.)

position sensor wheel

TORQUE SPECIFICATION

Crankshaft position 9-11 Nm ( 90-110 kg-cm,
sensor 6.6-8.1 Ib-ft)
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CIRCUIT DIAGRAM

ECM

e w———

AR EE RGN M PER P EE EEEE EE MR EE N
75 | % [ 132 ] 23 | 94 [l oafze| e fasfun]« [4efagprafarfacaran] aa oo [ 5- T5e | =354 s
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ECM harngss side cormectar
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CIRCUIT INSPECTION (ENGINE CONTROL MODULE)



YES o Igniticn 3w, O

nol5MIL QM7
NG
i o Check the wiring connection ) ) _
g Eq?:lnepgjggéng_ botween MIL angd ECK. NO = & FRepair the winng connaction
05 the conmection OK 7
YES
n Erase diagnestic trouble code o Check jha ECM use. N
!
{rom memory. 0 Is the fuse OK HI o Replace the luse.
0 |5 same code MNe. present
aMer rechacking 7 vES
YES
0 Checkthe MIL. [ o Replace the bulb,

0 = tha MIL Ok %

0 Heplace ECM

YES

o Erase diagnostic trouble code fram mermcry.
0 Iz same code Mo, presant alter rechecking ?

YEE

& Replace ECM

DTC : Diagnosts Trouble Code
ECM : Engine Control Module
r1L ;- Malfunction Indicatar Light

TROUBLESHOOTING HINTS

o If the ground wire of the ECM is not connected securely to ground, the ECM will not operate
correctly.
¢ If we replace ECM ROM without further diagnosis, the problem may reoccur.
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HARNESS INSPECTION PROCEDURE

1 ECM hamess | chacy for gontinuity of the ground sireuil.
I stde connector | 5 ECM cannactor . Disconnacted, QK = END!

NG —|feoairtne

harness.
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ENGINE CONTROL MODULE (ECM)
Check the internal control module ROM/RAM error.



"°90 ...,
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FUEL PUMP INSPECTION CONNECTOR

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

et ;# |' i ! || | Fuel pump check teminal -
[ . [ L__ _ [
| , — .- - )}
O | —— s T ==
L by | C—— —
_'f b ! "'\-.-’.. ! R N e— T —
]_-_r - = T
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CIRCUIT DIAGRAM



. Batiery
Fugl pump control relay side connecior

WMF| control relay

3
g1 1 3
A Fusl pump
L cohlril
relay
Harness side cannectar (H)
3
112
5 s

Fuel pump side connectsr

Fuel
pumg

maolar
‘ 1 GW\E) Fuel purnp
e ! relay
( ¢ K(j Fuel
41516
:]u pump
clor (3 check
Fuel pumyp check connecto cannector = ECM
=,
S
> — — S
S e R EREERE &E{ﬁ? R ER (P K B M i MG L s
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ECM harness side conneclor
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HARNESS INSPECTION PROCEDURES

Check the fuel pump
o Apply battery voltage 1o the chacking
termnal and aperate Ihe pump.

OK ==

NG

—




2 i
J Harnegs side

cannactor (1)

Check the ground circuit of th
o Connector: Disconnected.

fuel pump.

OK == 3]

R:e-pa.1r the
harness.

(' 15-g round)

NG

Harne5s side
connector (lj

Harness side
CLMNSENT lJJﬁ |

1Cheek for continuity between the fuel
pump and the checking *erminal.
o Conneclor: Disconnec*Eld.

OKly-+> 1 4 1

Repair tho
harness

2Ni

NG

4 Check. lor conlinuily between the checking EE—
Fuel purnp check lerm1nal am:l tho iuel pump c-oritrol ralay OK
trmin.,il (J P . terminal.
. I o Contwl relay c,onnector: Disconncc::ted.
( 7
H rness s1of:-
connecto, !l) - Repair the
I NG " - harness.
(13-4 1)
| Measure the power upply vo la e of the I
control n,day. O K C- {>
» o Control relay connector : Disconnected.
0 Ignition switch : START Re-pair Ihe
HL o Voltage (V}: Battery volt,:1ge. harness.
{H1-Battcry)
! (H3-p-ower
: NG =, .....=| relay harness.
Harness si-Oe 5tde connector
connecor (f--f1 5
_E | ECM harnes5, Cheek lo r an open-c ireui* or a short- c1rc uit
il side wr,nector to ground between she control relay and the OK = END !

.
i.,arness :;id
connecior :_f-1)

'ECM,
o Conerol relay connector: Disconnected.
o ECM connector : Disconnected.

iLlithe

(H5-)
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HEATED OXYGEN SENSOR (HO2S) - 11

The heated oxygen sensor senses the oxygen concentration in the 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 condition.

Upstream Heated Q2 sensor

/—\_fr \\\’ "‘HH '-____...

~— Downstream Heated O2 sensor ™
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DTC - P1123, P1124, P1127, P1128 (AIR-FUEL CONTROL)



o Engine : RHunning.
o DTC: PO130. PO131, PO122 (UPSTREAM HOZS)
PO137, PO138 (DOWNSTREAM HO25}

o lgniion SW . OFF.

2 Inspect the conneclar,
{Heater and sensor)

& s the connechon OK 7

YES

¢ Inspect the oxygen sensor NO
output vollage. —)| o Replace the heatad 02 s&nsor,
o IsitOK”?

NG © Repair the winng.

YES

¢ Erase diagnostic trouble code from memary.
o Is same code Mo, present after rechecking 7

YES

0 FReplace ECM.

o Engine : Running.
o DTC:PO133 (UPSTREAM HO2S)

o Iz the leanrich pericd less than
2.Bsec, i .__NL/. o Replace the upstream HO25.
o IsitOK 7
' vES
g

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

YES

i_o Feplace ECM.

TROUBLESHOOTING HINTS

When the lean/rich period is above 2.6 seconds in the condition that fully warm-up engine is 2,000 - 3,000 r.p.m.
and engine is above middle load.



Engine ; Hunning.
DTC : PO134. PO136

ignition SW : OFF
Ingpection the connector.

\L"r’ES

o Check O2 sensarinput voltage,
o lsitOK?

NO

o Repar the wirng.

NO Repait or replace 02 senscr as

Necessary.

YES

o Check the following units,
Are lhey OK 7

- Fuei injector NO
- Pressure regulator o
- Mass air flow sensor

- ECT sensor

- Spark plug

- AirfFued ratio rich or lean

YES

Repair or replace.

o Erase diagnostic trouble code from memory.
ls same code No. present atter rechecking ?

YES

o

Raplace ECM.

DTC : Diagnosis Trouble Code
ECM : Engine Control Module

TROUBLESHOOTING HINTS

If the heated oxygen sensor is defective, abnormally high emissions may occur.

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

o Faulty injector.
o Air leaks in the intake manifold.

o Faulty mass air flow sensor, EVAP valve and engine coolant temperature sensor.
o Wiring connection problem.

When 02 sensor output voltage is maintained as following for above 50 sec.

o Upstream: 0.4V - 0.6V
o Downstream: 0.4V - 0.5V

USING VOLTMETER

Check item

Check condition

Engine condition

Test specification

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

Warm-up.

When decelerate
suddenly from 4,000
rpm.

'A' 200 mV or lower.

When engine is
suddenly raced.

'B' 600-1,000 mV.




|Heater resistance

Cooling (22°C)

|Key, OFF

2.1 £ 0.40HM

NOTE

If you release the accelerator pedal suddenly with the engine running 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 fluctuates between "A'
and "B' range. In this case, the O2 sensor can be determined as good
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DTC - P1123, P1124, P1127, P1128 (AIR-FUEL CONTROL)

1l
a

Engirg * Hunnmng.

DT, F1123, P11z4, P27, P112B

ME

o Inspest the intawo sysiem and HOl 0 Repairthe make systam and
vacaum hose for leaks vacuurm hiss
a ls.roKs
YES
o Imspect tha exhausl syslam. WO a Repar the axha.st systam
oI5 i e Y
YED
Inspect EVAR Camgler Purga o Repair tho winng or replace
¢ 5.:.|DE.-,U-,.5 Valve, e Ihe EVaF Camstar Purge
o oI5 m DK T Salencd Walve
¥YES
o Inspee] e Jue mearng NO o Insoect he 0 ECIor wan g
sySlem o 15 the wiring Ok, ™
A Are magtars O ?
\L“I’EE
YES r Replace the requlalorn.
i
o 1% aressune royulatar 0K 7 o Raplave ne regulator,
YED
O
o 1= buel pump Ow 7 o Aepace the punp
YES
i .
o 15 ECT eansor 2K 7 o Replace the ECT senaor
vES
MO )
c |s MAF sensor JK Y ¢ Fepair e MAF sensar
YES
; N
a 15 TRE and cennecior OK? o Repar TPS ar counedlor
l‘r‘EE
N

Is AT sensor O, 7

Aeplace AT sansor,

YES

Erigi Awgnostic traghle code (e Memony.
Is same code Mo present aiter rechecking ¥

YES

o RAaplace ECM.

o Papar the imgeckar wirirg




TROUBLESHOOTING HINTS

Air/Fuel ratio stays rich or lean longer than specified period because of system malfunction
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CIRCUIT DIAGRAM
Upstream | Downstream
l’ x
! N Y Y3 “[1 Nz
\,.:4 ,3 \./2 -\,/1 -F - - --
| Fuel pump relay (B+) i I R
a0 \39 40

b # L

Fuel pump relay (B+) |37 |44 12
it Crygen  Sensor Sround
Chaygen Grownd Sensor SENSCT  Eignal
SENSOT signal haating 2
hezatirg 1
ECM ECM
Chygen sensor Harness side Oygen sensor Harness side
side connector connector (&) side conhneclor connector {B)
_%, ! - r~
00 00 0q )
90 06 | 90

Rp—— .
"
a2 [sufselncfe (e Teed eoleal s ealedrod i ol rdrl me[re o] re ol [ o ol el Joe]
R EER B I R A e E N E R B R EIENT
[&

Lol=T0=TaTe Telsliefifiefishafsfe] Tl -afFrl 22 [e2 [ [es f 5 |2a_j—'

ECM harness side conneclar
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HARNESS INSPECTION PROCEDURE



]

!_1 hMeasure the power supply voltage o the -
hoatad orygen Sensor., )

o
P
}

o Connector : Disconnestad.
o Ignihon switch : START
o Valage (v): Bahery vollage.
Harness side
cunresior (B : Repai
——— pair the
" - i NG =7| hamess.
] {B4-Fuse box)
2 ECM Harness | Check tor an open-circuil, of a shorgircuit '
FI01 CONNBSION | 1o o ung between the engine contral OK —=| 3
| ) mgdule and the healed Gxygen sensar.
T o Healed axygen SEnsor connectar ;
Cisconnacted.
- ¢ ECM connector  Chisconnected.

] J, ... | Repar the
aj2 NG —=_| harness.
Harmess Side (B1-12, 39}

connecior (Bl
I. 3 Chech for continuity o ground circuit,
- o Cerneclor ; Discannected. OK —"=| END !
Repair the
NG =2 harness.
Hamess side .
connecior (B) {?-2 ground)

SENSOR INSPECTION

NOTE

1. Before checking, warm up the engine until the engine coolant temperature reaches
80 to 95°C (176 to 205°F).
2. Use an accurate digital voltmeter.

Replace the oxygen sensor if there is a malfunction.

Disconnect the heated oxygen sensor connector, and measure the resistance between terminal 3 and terminal 4.

Standard value

Temperature °C(°F)|Resistance O
400 (752) 30 or more

Replace the oxygen sensor if there is a malfunction

TORQUE SPECIFICATION

50-60 Nm ( 500-600
kg-cm, 37-44 Ib-ft )

Heated oxygen sensor
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CIRCUIT DIAGRAM

ldle speed cantrol actuator

Idle spead cantrol
acluater side connecior

—1

OO0

Harness side connectar (A)

. . P N "y TO MFI
1Jz213 F < control relay

2 29
N Pa
Closing Oprening

ECM

.

A NIRRT EEEDRE ?37.1 G ER TR EZI_]M B%Iue-lu as["‘"
EELEE 33 ] =4 [as[aefss fanfaulanen]se]aafasfasfaefazlan] aa[sa ] 53 [ 54

\I HEEIEIEN DB NEEE 41‘:\|‘6|1-'IE]‘E|I‘ 2] ?[?_lzalzslmh?]za

ECM harness side connector
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DTC - P1510, P1513, P1552, P1553 (IDLE SPEED CONTROL (ISC)
ACTUATOR)



0 Engine : Running.
o DTC:P1510, P1513, P1552, P1553

i

o Check the witing connhaction

- | NO . .
bf“""een ECM and 1ISC Actu o HAepair the wiring.
alor.

¢ Iz the connection OK 7

\LYES

o Check the coil of actuator, MO

o Is the coil OK 7 o Replace the |SC Actuator.

¥YES

o Erase diagnoslic troutie code from memory,
& |= same code No. present alter rechesking ?

YES

o Replace ECM.

TROUBLESHOOTING HINTS

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



o Engina : Bunning.
o DTC : POSOE, POSOY.

-

g Check the winng connection

ator.

o Is the connection OK 7

YES

o Check the sticking and NO o Repair or reptace the 1SC
cleaning condition of acluatar, actualor,

o Isthe coil DK 7

YES
throttle lever
’ Irzi?riﬂ ;E:fr!ig Srti{}king ar NG .| o Repair the throttle lever return
clegging. SRring.
3 IsitOK 7
YES

Inspect the intake system and . .
? vacium hoses ﬂﬂngected to MO .| o Repair the intake system and

the intake system. vaculm hoses,

o Isthat OK 7

YES

o Erase diagnostc trouble code from memaory.
o Is same code No. present after rechecking 7

YES

o Replace ECM.

DTC : Diagnosis Trouble Code
ECM ; Engine Cantrol Module

TROUBLESHOOTING HINTS

Mechanical problems are observed in the idle air control system.
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HARNESS INSPECTION PROCEDURE



1 Measure the power supply voltage ta the %
S acluator. OK = | 2 _

g Connector : Disconnectad.
& Ignition switch - OMN

s o Woltage (V) - Battery woltage. Reprair the
) harngess.
\ (A2-MFL control

Harness sidle )
] . i — = relay)
connachor (A - ﬂ . N G " check the power
supply
L
|_2' ECM hamess l Check tor an open-circuit, of a shart-circuil |
side connecldr |y ground between the EGM and the idle OK == END!

speed conlro| actuator.

o ECM cornector : Disconnected.

o Idie speed astuatar connecior |
Disconnected.

NG _Ir.::_ Repar the
- harnass.
(87, 3-F 29

Harness side |
cornactor A T

ACTUATOR INSPECTION

Disconnect the connector at the idle speed control actuator.

Measure the resistance between terminals.

Idle speed control B
actuator side connector

RESISTANCE SPECIFICATION
Terminal 1 and 2 10.5-14 O

SPECIFICATION

10.-12.5 OHM [at 20°C

Terminal 2 and 3 (68°F)]

Connect the connector at the idle speed control actuator.
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IDLE SPEED CONTROL (ISC) ACTUATOR

The idle speed control actuator is the double coil 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.
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CIRCUIT DIAGRAM

Inlake air temperature sensor

18T side connactor

T 1

50; N

I ~
£ T
Harness side connectar (A)
T
iT Ea
'\_1_; 2 an
Sensor Grourd
pIcwwer
voltage
|
|
ECM
{/}j__ — ___:——a—_______ .
L R N EEE R 5* -53 usl IR EEEEE S R DR T
] . B |3:-[3I|3,~.1 B EZDEE E2E a1|a2fuafaglaz]as]arfaa]aa Ton Ts- ToF [ [ | 5=
\ . [ Ta T+ TaTe]7]e |9f c[n[ 2| tafishe]ief-af1ekea e Tez Tes fcﬂl?bidﬁ]_:? 2E
] e —

ECM harness side connectar
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DTC - P0112, P0113 (IAT SENSOR)



o Enging - Running.
o DTG :PO112.PO113

o Check the harness and con- NO o Repair the harness and
nector. connector,
o Isit QK7
YES
a Check the 1AT sensor. MO a Feplace the sensor.
o |sthe sensor normal ?

o Erase diagnoslic trouble code from memory.
o |s same code Mo present after rechecking ?

YES

[n Replace ECM,

DOTC : Diagnosis Traukle Code
ECM - Engine Control Module

TROUBLESHOOTING HINTS

Input from intake air temperature sensor is below 0.1 V or above 4.8V when engine is in a full warm-up condition.
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HARNESS INSPECTION PROCEDURES

1 Measure the power supply vollage of the
_ heated IAT Sensor. OK —=1| 2
— L o Cannector: Disconnected.
| o Ignitin switch : ON.
¢ VYoltage ' 4.8-52 V.

i
!

1
i Harnesz side
1

Repair the
connactor (A} NG I:[-:_:w: harness.
. u . [A2TT
ﬂ 53:1:::;17;1 Check lor an open-circuit, or a short-cirguit —
. : — to ground between the engine control 0 = E‘
— f madule and tha mass air flow sensar.

l'n ECM connectar ; Disconnected.
o AT sensar eonnector | Disconnected,

Hamess
connecton {A)

NG __:-:;_ Hepair the

harness.
[A1-T1)

SENSOR INSPECTION



Using the voltmeter, measure the sensor voltage.

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

| Temperature °C(°F)|Output voltage (V)
IG. SW. ON 0(32) 3.3-3.7V

20 (68) 24-28V

40 (104) 1.6-2.0V

80 (176) 0.5-0.9V

If the voltage deviates from the standard value, replace the intake air temperature sensor assembly
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INTAKE AIR TEMPERATURE (IAT) SENSOR

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.
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KNOCK SENSOR (KS)

The knock sensor is attached to the cylinder block and senses engine knocking conditions.

JIFQ ! },,ﬂ - J[ (/"

Y Knock sensor \\

*\TI_ :\(7_.31.-/'
g S
\:{ L I:-,,:‘.I A
N l
T .
Pt Ir':__'“‘\“i
—_ TH— F,__. I\I;H
! I
: ! i =
IJIT-M\ J’j I'II 'll -

TR B

A knocking vibration from the cylinder block is apphed 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.
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CIRCUIT DIAGRAM



Return to Main Menu(s):

Knock sensar side connectar

_—

Hamess side connachor (A)

Fnock sensor

00¢€

I
Sy Y R
1 3 2

I R—
1 |
| .'
] 1
A A
Knock Knock
SEMS0r SSNSor
graund signal
ECH

REPE
|

G (M=e]s 54 55|5c|5-1 6 |6 54l eslere aelad7a] = 1:- ?ﬁ.. u EPEE IEED I IR [X EE R EE FR e
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Mechanical Manual

ECM harness side connector

FElectrical Manual

DTC - P0326 (KNOCK SENSOR (KS))



Tum the key te ON position.
DTG : PR32e

YES

Check the wiring connaction
between knock sensor and
ECH,

15 the connection OK 7

Replace the sensor,

YES

Check the tarque of the knock
SEN30T,

Within the specification 2

{20 + 5 Nm)

NO 0

Retorgue en the knock sensor
bolt.

YES

Is the knock sensor O 7

NQ

YES

Replace the knock sensor.

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

YES

o Raplace ECM.

OTE - Diagnosis Trouble Code
ECM : Engine Contral Module

TROUBLESHOOTING HINTS

When knock sensor signal is abnormally low.
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HARNESS INSPECTION PROCEDURE

dh \
fir2tap
Hamass side b
COPNECIor {A)

ECM hamess

| , SENSOT.

_ heck for an open-circuit, ar a shant-circui
side canhacion vy ground between the ECM and the knock

oK =~

! 0 ECM connector : Disconnecied.
I o Knock sensor connegctor @ Disconnacted,

T

NG —

2

Rapair the
harnass.
[A2-F 1)




2 Check tor continuity of the ground circuit.

a Connector ; Disconnected.
|

Harness gids
connector (Al

END !

.| Fepair the

hamess.
[A3-T0)

SENSOR INSPECTION

Disconnect the knock sensor connector.

Measure resistance between the terminal 2 and 3.

SPECIFICATION

about 50 [at 20°C

Standard value (68°F)]

Knock
' sensor side
k_r::n:.‘:nnet.‘:tf::lr

If the resistance is continual, replace the knock sensor.

TORQUE SPECIFICATION

16-28 Nm ( 160-250
kg-cm, 11.8-18.4 Ib-ft)

Knock sensor

Measure the capacitance between the terminal 2 & 3.

Standard value: 800-1600 pF
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CIRCUIT DIAGRAM

Accelemtion sensocr

side connector _(Zl_
\Y

000

™ N A
(2 1 3
Harness side connector {A)

r.f_\;\l_‘_‘ I/_

'\t/@ 3 /kﬂ )\?ﬂ /Qig
Sensor  Acceleration  +5V Supply
ground  sensor for AS

ECM

——

2 R S E R E R BE'?D 71| 72| 774 75| 76] 77]78] 7m0y B 1] 82[R3[ 4] 85] 86 6 7] ma]
2¢ | 30 [ 31 { 3= | a2 [ 3s [as]3s[a7]as]as|acfa ]a2asfua]asas]47]48] aa ] 50 [ 51 [52 | 53 [54 [ o5 ]
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ECM harness side connector
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HARNESS INSPECTION PROCEDURES



|
inui d ircuil
1 Check for continuity of the groun
J o Connecior : Disconnected. OK ==|| 2
{l
i . | Fepair the
Harngss side .
connector [A) NG = hamess.
[AZ-ground)
2 J ECM Harness | Chack tor an open-circuit, o a short-circuil
sitde CONNETIST | 4o, o g Detween Lhe engine control OK — =3
moduls and the acceleralion sengor. !
i \ o Acceleration sensqr connector |
Disconnecled.
5, SR o Engine control module connectar !
- Disconnested . -
Harness side ) NG :.;J i EF,I-lalr; =]
connacior {4 " 7 9 9 ‘ (::_gg:l .
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ACCELERATION SENSOR

The acceleration sensor is attached in the engine compartment on the 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.
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DTC - P1605, P1606 (ACCELERATION SENSOR)




o Engine ;: Running.
o DTC: P1605, P1606.

o Check the wiring conneclion. | yo
o s the cormection OK ?

o Repair the wiring,

YES

o Check the acceleration N i
sensor. o Tlean or replace the sensor.

o s the sensor OK ?

YES

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

YES

o Replacs ECM

DTC : Diagnosis Trouble Code
ECM : Engine Control 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. While idling 23-2.7V
80)
While driving 0.5-4.5V
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CIRCUIT DIAGRAM
MAF Sensor
Mass air llow connectar I
————
[Gae0
i
Y T S i
B LV \‘r.f
Hamess side connactor {A) 4 |3 2 1
- - [— e T MFI control relay
14 44
™, e
MAF Sensor MAF Sensar
grownd {-) signal oulput
ECM

-

Tsﬁ[uﬁz R A R E R EEE e E E R RN
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/
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DTC - P0102, P0103 (MAF SENSOR)



v}

Engine : Runming.
DTG : PO102, PO103.

)

o Check 1he wiring connaction NO o Repair the wiring or
to ECM and cormector. connactor.
& 1s the connection QK 7

YES

o Check the MAF Sensor, NG
o Is the MAF Sensor OK 7

o Repair the sensor.

YES

[w]

Erase diagnostic trouble code from memory.
ls same ¢ode No. present atier rechecking 7

L]

YES

Replace ECM.

]

OTC ; Diagnosis Trouble Code
ECM : Engine Control 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 at 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 the 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.
o Poor combustion in the cylinder, faulty ignition plug, ignition coil, injector, and incorrect
comparison.

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

USING VOLTMETER
Check item Engine state Test specification
Mass air flow sensor output voltage (MAF sensor
side connector No.1 or ECM harness side Idle (800 rpm) 0.7-11V

connector No.41

3000 rpm 1.3-20V

NOTE

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

2. Use an accurate digital voltmeter.

3. Before checking, warm up the engine until the engine coolant temperature reaches




H 80 to 90°C (176 to 198°F) H
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HARNESS INSPECTION PROCEDURES

i Measure the power supply voltage. |
— o Conneclar: Disconnected, OK —=| 2 |
' o Igmition switch - ON. '
o Yaollage (V) - Battery vollage,
! Aepair the

T, harness. |

1
H (AZ2-MF| control

AMEss SI0&

— relayjor check
connecior &) N G tha MFI conlral
reday.
AEE DG
b J Check for an cpen-cirguit, ar a shart-circuit |
—- to ground between the engine control OK —={| 3
i module ang the mass ar flow sansor. |
o Engine control medule connectar : | '
Dizconrectsd. :
— o Mass air flow sensor connector :

123 4 Disconnacted. : :
Marnozs side -y Rapair Ihe :
conractor (A NG _"’}: harness. i

b (At1-41y 5

ASFLOMER

3 Check for continuity of the ground Gircuit. |
o Gonnector @ Disconheclad, 0 K —==4
.\I
Harness fida Repar the
connecton (i NG =/ namess
[A3-14}
AEFLD'AC
4 Check lar continuiry of Ihe ground cirCuit. ;
_ : - o Connector ; Disconnectad. OK -_{j;-;.i END !
' i
1
Harness side . r-_ | Repair the
connector (A NG . harFr:ESS.
I : (Ad-ground)
ASFLA140
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MASS AIR FLOW (MAF) SENSOR

This hot film type air flow sensor is composed of a hot film sensor, housing, metering duct (hybrid, sensor element).



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 hat film probe and in the change of resistance.
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CIRCUIT DIAGRAM
Thrattle position sensor
Theottle position E?
sensor side connactor >

569! 1 UL

L !
Termingl vokag

. Lt
- - 7 o Throitla shatt turring angle
3 2 1
Harness side conmector (A)
55 71 73
Pl ~ ran P
g D 243, ' Fower Ground Throttie
supply positicn
Sensor
ot

-

[55 N ERECE REER B B IECEER R EE R EE E
| 2B

£
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EGM harness side connector
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DTC - P0122, P0123 (THROTTLE POSITION (TP) SENSOR)



@ Tum the igrition key ON.
o DTC :POI2E, PO123

L

i Check 1he winng connection _ —
1o ECM. NO o Repair the wiring.

o Is the connection 9K #

)LY ES

o Check tha threttle position NO
SRNSOF o Repairthe TF sensor.

o is the TP sansor OK 7

YES

o Erase diagnosiic traubie code from memory,
o ls same coda Mo. present after rechecking ?

YES

o Heplace ECM.

TROUBLESHOOTING HINTS

The TP Sensor signal is important in the control of the automatic transaxle. Shift shock and other troubles will occur
if the sensor is faulty.

If the 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 remains off, though the accelerator pedal is released.
And it results in improper idle or accelerating.)

Input voltage from throttle position sensor is below 0.1 V or above 4.7V when ignition switch is turned on.

USING VOLTMETER

Check item Check condition Test specification
Throttle position sensor output voltage (TP

sensor side connector No.1 or ECM harness |At idle (800 rpm) 0.25-0.8 V

side connector No.73)

Wide open throttle 4.25-4.8V
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HARNESS INSPECTION PROCEDURES

il

Measura the powser supply voltage of the

throtile position sensor. OK —= E
o Connector ; Disconnacted,
{0 Ignition swilch : ON_

In Valtage ; 4.8-5.2 V.

Hamess side
connector (&) — — g

[ 14'-1-1'11 |
i1k
o oy |

Hapair the

= h .
NG ==




T

! Check for conlinuity of the ground circuit

o Connectdr : Disesnnectad.

OK —=

B

Hamess sxde ] r Repair Llhe
connectar (A NG "::‘ harness.
[(AZ-ground)
3 Eg:l :Gar:::;ir Check for an cpenecircuit, or a short-circuil
1 to ground between the angine coniral OK — = END!
— madule and the thratlle pesition sensar,
f , o Throttle pasition sensor conneclor :
Q \ Clisconnacted.
mﬂ ! o Engine control medule connector |
Disconnectad.
Harmess side | : ~.__| Rapair the
connactor (A) - E E NG L harness
. {81-73)
SENSOR INSPECTION

Disconnect the throttle position sensor connector.

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

'|

=
@),
T

— ]

-

RESISTANCE SPECIFICATION

Standard value

0.7-3.0k O

When idling

2.3-34k0

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

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 opening angle.

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 )
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THROTTLE POSITION (TP) SENSOR

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.
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REMOVAL

Remove the upper bolt and the high pressure fuel hose.

CAUTION

1. Be sure to reduce the fuel pressure before disconnecting the fuel line and hose,
otherwise fuel will spill out.

2. Cover the hose connection with a shop towel to prevent splashing of fuel that could
be caused by residual pressure in the fuel line.

Remove the lower bolt.

Remove the fuel filter mounting bolts, then remove the fuel filter from the bracket.
Remove the fuel return hose and line.

Remove the fuel vapor hose and line.
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INSPECTION

Check the hoses and pipes for cracking, bending, deformation or restrictions.
Check the canister for restrictions.
Check the fuel filter for restrictions and damage. If a problem is found, repair or replace parts as necessary
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INSTALLATION



Install the fuel vapor hose and return hoses.

o If the fuel line has a stepped section, connect the fuel hose to the line securely, as shown in the
illustration.
o If the fuel line does not have a stepped section, connect the fuel hose to the line securely.

Install the fuel filter, and tighten the fuel filter bracket.

Insert the main line on the filter and tighten the bolts.
Install the clips and make sure that the do not interfere with other components.
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COMPONENTS
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CIRCUIT DIAGRAM

tAF| cantrol relay

EvAF Canizler Purge
Snlenod Walve 2

X
é EWAP Canister Purge
i 1 i:' Solencid Valve

—Q,Lj

Harness side sonnactor (H)

00

B

ECM

TnTe[ =161~ |P|9|1 Jiliafiz !'-rlﬁl.‘a[J_IJ_J!rﬂ faz[an{2e]es | m |er |2

R EREREEE 5 n;-..-' Bpl_;{?n R EREEE BT EEREMRE
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ECM harness side connechor
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DTC - P0444, P0445 (EVAP CANISTER PURGE SOLENOID VALVE)



o Engine : Bunning.
o DTC: PO444, POads

.-

o Check the winng connection NO
o 1= tha canmechon QI 2 0 Repair the winng.
YES
o Check the electrical part of .
; L)
EVAP Canister Purge Sole- ¢ ESF Izcsec:;i;gt:ﬁea nister
noid Walye d '

o 15 the glectnoal part OK 7

YES

o Erase diagnostic trouble ¢odg Irgm memary.
o Is zama cade No, present afler rechecking 2

J{Y ES

Replace ECM.

L=

TROUBLESHOOTING HINTS

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



o Engine ' Runming.

o DTC: PO443, POASS, PO442 PO44E
e
o Check the leakage of NO ) )
evaporative gas (hose and etc. o Repair the relative parts.
o IsitOK?

| YES

0 IS the purge valve permanently| NO
cpen or clased ?

o Repair purge valve.

YES

o Is the canister close valve MO
permanently open or closed #

0 FRepair canister closed valve.

\L‘T’ES

o Check that the tank pressure NO

Sensar s clogged. 0 Bepair tank pressuare sensor,

o lsinQK?

YES

o Erase diagnostic trouble code from memory.
o s same code Mo. present alter rechacking ?

YES

o HReplace ECM.

CTC . Diagnosis Trouble Code
ECM : Enging Conirel Module
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HARNESS INSPECTION
1 Measure the pawer supply voltage.
o Connmector ; Disconnected,

connector (H)

Harnazs side |

I
-

1
= i

o Ignition swileh : ON
o Voltage © Battery voltage.

OK =

NG ==

2]

Repair the
harness,
{MF| contral
relay-Hz2}




ECM harness
side connegian

Check lor an open-circuil, or a short-cireyit
1o ground belween the evaporative emission O K === END !
canisler purge solenow valve and the

enging condral module,

15, | ¢ Engine contrel module connector
Disconnecied.

o Evaporative emission canister purge

selenoid valve connector : ~._| Fepar tha
Disconneched. NG =" | harness.
(H1-36)
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EVAPORATIVE [EVAP] EMISSION CANISTER PURGE SOLENOID
VALVE

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

J
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CIRCUIT DIAGRAM

Fugl lank pressure Senser
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sensor sitde connector
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voltage
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ECM harnass side connectar
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HARNESS INSPECTION PROCEDURES



-1 |
f¥2{sd

Maasure the power supply voltage.
o Connector : Disconnected.

o Ignilion switch @ OGN,

o Wohage : 4,8.52V.

OK =

(2]

Harness side | ... | A=pair the
connector (A - =7 ﬂ MG —-"| harngss.
{A3-09)
EEMCE:L”EE;‘; Check lor an open-circLil, of & shart- —
i circuit to ground between the engine OK —==| |3
control madule and the fugl tank pressure —
gansar,
E | o Fuel tank pressure sensar connector |
P Disconnected
- o ECM cenneclor . Disconneclad
. . ~-._| Repair the
Harness side I
conneckar (A} NG - hamess.
[(A1-FE}
Check for continuity of the ground circuit,
o Connector : Disconnected QK == END!
Harness side NG r-..,| Aepair the
connectar (A5~ E “ | harnoss.
! fAZ-T1)
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DTC - P0451 (FUEL TANK PRESSURE SENSOR)




o Engine : Running.
o DTC: PO451.

o

@ Check the wiring connection. | NO
o |s the connection OK 7

o Repair the wiring.

YES

o Check the fuel tank prassure NO
5Ensor, o Repair the sensor.
& 13 the sensor OK 7

YES

o Erase diagnostic trouble code from memery.
& 15 same coda Mo. prasent after rechecking ?

YES

¢ HReplace ECM.

DTC : Diagnosis Trouble Code
ECM : Engine Cantrol Module
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DTC - P0451 (FUEL TANK PRESSURE SENSOR)

The fuel tank pressure sensor is a pressure sensitive variable resistor. It measures the change of pressure in the fuel
tank and monitors leakage detection. It is used to close the evaporative system and observes tank pressure
respectively with canister close valve.
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IGNITION SWITCH-ST AND TRANSAXLE RANGE SWITCH [A/T]

When the ignition switch is in the ST position, the battery voltage is applied through the ignition switch and
inhibitor switch to the ECM. If the selector lever is not in P or N position, the battery voltage will not reach the
ECM.

Based on this signal, the ECM determines the automatic transaxle load and drives the idle speed control actuator to
maintain optimum idle speed
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CIRCUIT DIAGRAM



Ignitian switch [(ST)

TH switch side corinector TH awitch

Harness side cannector (H)

T T
6600
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@[ 10\]\]_1/'&\1_2 P Crive posilion
switch
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ECM harmess side connechor
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HARNESS INSPECTION

Measure the powear supply vollage of the
PP swilch. QK —= E
o ECM connecter @ Discennecled.

o THswitch connecter @ Disconnacted.
o Ignition swich : START and OM.

o Woltage (V) : Battery voltage.

Chagk the

Harmese sidg T N G — | power supply
connactar {H] circuit.




Measure the input valtage of engine conbiol
madule. OK S END !
¢ ECM cennnector : Disconnected.
o TR switch connechor - Connected.
& lgnition switch | START,

o Veltage : BY or more.

NG L de R panr the
| hamess I

[H3.12-8E]
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CIRCUIT INSPECTION (TR SWITCH)

If the park/neutral position switch harness check is normal but the park/neutral position switch output is abnormal,
check the control cable adjustment.
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IGNITION SWITCH - ST [MT]

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.
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CIRCUIT DIAGRAM

Igruticn switch
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HARNESS INSPECTION



LI J ECM  harness Measure the 1npul vollage ol ECM.
— . side corm ector 0 ECM connnector : Disconneeted. OK ==C> END!
[-S.= 0 Ignition switch; START.
"] 0 Clutch pe-dal : Press.
Tv | o Voltage; SV or mor-ei,
Vv
Repair the
) NG — harnes5.
(I9nitiori
- 5Wet"h -58)




SERVICE MANUAL |

Applies to: Hyundai Coupe/Tiburon 1998-2000

GROUP

Fuel System

| MFI Control System

Return to Main Menu(s):

Mechanical Manual

Electrical Manual

CIRCUIT DIAGRAM

ABCD Injeclor side connecior

00

1

ABCD Harmess side connegctor

f\.
.

e

2
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DTC - P0201, P0202, P0203, P0204 (FUEL INJECTOR)

-



¢ OTC: PO201 (INJECTOR-CYLINDER NO.AY
PO2OZ (INJECTOR-CYLINDER MO 2}
PO203 (INJECTOR-CYLINDER NO.3}
Po204 (INJECTOR-CYLINDER NO 4}

YES

o Check the wiring or conneclar, | NO

o st CLIC 7 o Hepair the winng or connector.

YES

o Check lhe clicking sound of
each injecter when engine
idling.

o |5 the chicking sound heard?

N | @ Inspectthe imjector which has NO
r nat chaking sound. 9 Heplaca the injector
o Iz the injectar O.K 7

YES

o Erase diagnestic troubls gudg fram memory.
o lIs same code No. present alter rechecking ?

|"'FES

Replaca ECM.

2

OTC . Diagnosis Troubla Cede
ECM - Engine Contrcl Modula

TROUBLESHOOTING HINTS

If the engine is hard to start when hot, check for fuel pressure and injector leaks.
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
o Faulty MFI control relay
o Faulty crankshaft position sensor and camshaft position sensor

If there is any cylinder whose idle state remains unchanged when the fuel injection of injectors is cut one after
another during idling, check for the following items about such cylinder.

o Injector and harness
o Ignition plug and high tension cable
o Compression pressure

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.)
The MIL is on or the DTC is displayed on the SCAN TOOL under the following condition.

o When the injector itself is faulty
Return to Main Menu(s):  Mechanical Manual  Electrical Manual

FUEL INJECTOR

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 the solenoid valve is energized.
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HARNESS INSPECTION PROCEDURES
4

Measure the power supply vollage of the
injectar,

o Connestor ' Disconnectad.
o lgnition switch @ OM.

o Woltage (V) Battery voliage.

ABCD Harness i !
-

OK =2

Repair the
harness,
(ABCD Z2-MFi
I | confrol reday)
siga Crnnesior ﬂ N G T check e
power supply.
- |
2 ABCDHarmess| Check bor an open-circuil. or a short-
- sidle COMMBCIAN | ciec it 10 ground between Lhe engine OK =+ END!
) ¢ AT | control module and the injector.
o - o EGM connector : Disconnected,
] - o Injeclor connector © Disconnectsd.
= H‘. - _
q1L2] "1 | Hepar the
. ' - | harmess.
1 —= =t
ECM Harne&:lé‘ - ? 9 NG * E.A.IBSEE: 1-4, 4.
side connecior : St
Operation Sound Check

NOTE

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.

to an inoperative injector.

Be sure that the sound from an adjacent injector is not being transmitted along the delivery pipe

If a stethoscope 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.




Resistance Measurement Between Terminals
Disconnect the connector at the injector.

Measure the resistance between terminals.

SPECIFICATION

15.940.35 [at 20°C

Standard value (68°F)]

If the resistance is not within specification, replace the injector.
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