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GENERAL

SPECIFICATIONS

FUEL DELIVERY SYSTEM

EFBE4DAC

Items Specification
Fuel Tank Capacity 45 lit. (11.9 U.S.gal., 9.9 Imp.gal.)
Fuel Filter (built in Fuel Pump Assembly) Type High pressure type
Fuel Pressure Regulatbr Regulated .
(built in Fuel Pump Assembly) Fuel Pressure 343 kpa (3.5 kgffem2, 49.8 psi)
Type Electrical, in-tank type
Fuel Pump -
Driven by Electric motor
Fuel Retrun System Type Returnless
INPUT SENSORS Temperature (C) Resistance (kQ)
MANIFOLD ABSOLUTE PRESSURE SENSOR (MAPS) -40C 48.14KQ
D> Type : Piezo-resistive pressure sensor type -20°C 14.13 ~ 16.83kQ
D> Specification
0T 5.79kk
Pressure (kPa) Output Voltage (V) 20°C 231 ~ 2.50kQ
20.0kPa 0.79v -
40TC - 1.15kQ
35.0kPa -1.38V '
kQ
60.0kPa 2.37v 6o 0.59
95.0kPa 3.75V 80T 0.32kQ
107.0kPa 4.22V

INTAKE AIR TEMPERATURE SENSOR (IATS)

D> Type : Thermister type
D> Specification

THROTTLE POSITION SENSOR (TPS)

D> Type: Variable resistor type
D> Specification

Throttle Angle Output Voltage (V)

C.T 0.2 ~ 0.9V
W.0.T Min. 4.0V
Items Specification

1.6 ~ 2.4 kQ

Sensor Resistance (kQ )

Temperature (TC) Resistance (k&)
-40°C 40.93 ~ 48.35kR
-20C 13.89 ~ 16.03k2
0C 5.38 ~ 6.09kR
20T 2.31 ~ 2,57k
40T 1.08 ~ 1.20kQ
60T 0.54 ~ 0.62kQ
80°C 0.29 ~ 0.34k2

ENGINE COOLANT TEMPERATURE SERNSOR (ECTS)

P Type: Thermister type
D> Specification

HEATED OXYGEN SENSOR (HOZ2S)

> Type: Zirconia (ZrO2) Type
I> Specification

A/F Ratio Output Voltage (V)
Rich 0.6 ~ 1.0V
Lean 0~ 0.4V
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FUEL SYSTEM

ltems Specification

Approximately 9.0Q

Heater Resistance (Q ) (20C)

CAMSHAFT POSITION SENSOR (CMPS)

> Type: Hall effect type
CRANKSHAFT POSITION SENSOR (CKPS)
> Type: Hall effect type
KNOCK SENSOR (KS)

P> Type: Piezo-electricity type
P> Specification

OUTPUT ACTUATORS
INJECTOR

> Number: 4
D> Specification

ltems

Specification

Coil Resistance ()

13.8 ~ 15.2Q (20T)

IDLE SPEED CONTROL ACTUATOR (ISCA)

I Type: Doubie coil type
D> Specification

items

Specification

ltems Specification

Capacitance (pF)

Closing Coil Resistance

()

16.6 ~ 18.6Q (207C)

800 ~ 1,600pF

Opening Coil Resistance

145 ~ 16,50 (20T)

CHASSIS ACCERATION SENSOR (CAS) _®)
> Type: Piezo-electricity type Duty (%) Air Flow Rate (' /h)
P> Specification '
, ; 5~21% 0.8 ~1.7m/h
Acceleration Qutput Voltage (V : — T
: (@ p ge (V) 30% 08~ d0mm
-5g 0.26 ~ 1.74V - -
40% : ~ 74
-3g 1.16 ~ 1.44V 0 35-7.4mM
g 2.05 ~ 2.15V 60% 16.3 ~21.3m/h
0g A 2.5V 90% 29.0 ~ 34.0™ /h
19 2.85 ~ 2.95V
PURGE CONTROL SOLENOID VALVE (PCSV)
3g 3.56 ~ 3.84V
5g 496 ~ 4.74V . D> Specification

ltems

Specification

Coil Resistance (Q)

26.0Q (207T)

IGNITION COIL

D> Type: Double ended type
> Specification

ltems

Resistance

Primary Coil

0.8792£10% (207C)

Secondary Coil

13.0kQ=15% (20C)
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SERVICE STANDARD  eoasrcco

Ignition Timing (After warm up, at idle)

About BTDC 3°

Basic Idle rpm(After A/C ON

Neutral,N,P-range

900 + 100 rpm

warm up) A/C OFF

Neutral,N,P-range

850 + 100 rpm

TIGHTENING TORQUES  esesoees
ENGINE CONTROL SYSTEM

items N-m kgf-m Ibf-ft
ECM installation bolts (or bracket) 39~69 04 ~0.7 29 ~5.1
ECM bracket installation bolts 39~59 04~06 29~43
Heated oxygen sensor (Bank 1 / Sensor 1) installation 39.2 ~ 49.1 40~50 28.9 ~ 36.2
Heated oxygen sensor (Bank 1/ Sensor 2) installation 39.2 ~ 49.1 40~ 5.0 28.9 ~ 36.2
Engine Coolant Temperature Sensor installation 245 ~29.4 25~ 3.0 8.1 ~21.7
Throttle Position Sensor installation bolts 1.56~25 0.15~ 0.25 1.1~18
Manifold Absolute Pressure Sensor installation bolts 9.8 ~11.8 1.0~12 72 ~87
Camshaft Position Sensor installation bolt 9.8~ 11.8 1.0~1.2 72 ~87
Crankshaft Position Sensor target wheel installation screw 49 ~59 0.5~06. 3.6 ~4.3
Crankshaft Position Sensor installation bolt 8.8 ~9.8 09~1.0 65~72
Knock sensor installation 16.7 ~ 255 1.7~ 26 123 -~18.8
Throttle body installation bolts/nuts | 18.6 ~23.5 19~24 13.7 ~ 174
Oil pressure switch installation 14.7 ~ 21.6 15~22 10.9 ~ 15.9
Purge Control Solenoid Valve bracket installation bolt 18.6 ~ 23.5 19-~24 13.7 ~17.4
FUEL DELIVERY SYSTEM
ftem N-m kgf-m Ibf-ft
Fuel tank installation bolts/nuts 39.2 ~54.0 40 ~55 28.9 ~ 39.8
Delivery pipe installation bolts 18.6 ~ 23.5 19-~24 13.7 ~17.4
Fuel pump installation bolts 20~29 0.2 ~03 14-~22
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FUEL SYSTEM

SPECIAL SERVICE TOOLS

EF2CFCF6

Tool
(Number and name)

lllustration

Application

09353-24100
Fuel Pressure Gauge

EFDAOO3A

Measuring the fuel line pressure

09353-38000
Fuel Pressure Gauge Adapter

BF1A025D

Connection between the delivery
pipe and fuel feed line

09353-24000 t
Fuel Pressure Gauge Connector

)

EFDAQO3C

Connection between Fuel Pressure
Gauge (09353-24100) and

Fuel Pressure Gauge Adapter
(09353-38000)
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BASIC TROUBLESHOOTING eccuross
BASIC TROUBLESHOOTING GUIDE

[ 1 , Bring Vehicle to Workshop ]
2 I Analyze Customer's Problem
e Ask the customer about the conditions and environment relative to the issue
(Use CUSTOMER PROBLEM ANALYSIS SHEET).
3 | Verify Symptom, and then Check DTC and Freeze Frame Data
e Connect Hi-Scan (Pro) to Diagnostic Link Connector (DLC).
* Record the DTC and freeze frame data.
NOTE
To erase DTC and freeze frame data, refer to Step 5.
4 | Confirm the Inspection Procedure for the System or Part
¢ Using the SYMPTOM TROUBLESHOOTING GUIDE CHART, choose the correct inspection procedure for the system
or part to be checked.
5 ] Erase the DTC and Freeze Frame Data
€3 wWARNING
NEVER erase DTC and freeze frame data before completing Step 2 MIL/DTC in "CUSTOMER PROBLEM
ANALYSIS SHEET".
6 l Inspect Vehicle Visually
¢ Goto Step 11, if you recognize the problem.
7 I Recreate (Simulate) Symptoms of the DTC
* Try to recreate or simulate the symptoms and conditions of the malfunction as described by customer.
e If DTC(s) is/are displayed, simulate the condition according to troubleshooting procedure for the DTC.
8 [ Confirm Symptoms of Problem
e If DTC(s) is/are not displayed, go to Step 9.
¢ If DTC(s) is/are displayed, go to Step 11.
9 l Recreate (Simulate) Symptom
¢ Try to recreate or simulate the condition of the maifunction as described by the customer.
10| Check the DTC
* |f DTC(s) does(do) not occur, refer to INTERMITTENT PROBLEM PROCEDURE in BASIC INSPECTION PROCEDURE.
e If DTC(s) occur(s), go to Step 11.
[ 11 I Perform troubleshooting procedure for DTC }
I 12 , Adjust or repair the vehicle ]
L 13 [ Confirmation test ]
| 14 [END |

LW8F1001
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CUSTOMER PROBLEM ANALYSIS SHEET

1. VEHICLE INFORMATION

(1) VIN:

() Production Date:

() Odometer Reading: (miles)

2. SYMPTOMS

[1 Unable to start

] Engine does not turn over {1 Incomplete combustion
[J Initial combustion does not occur

(0 Difficult to start

(J Engine turns over slowly (0 Other

[0 Rough idling I Incorrect idling

[0 Poor idling [J Unstable idling (High: rpm, Low: rpm)
[0 Other
[J Soon after starting [J After accelerator pedal depressed
(1 Enaine stall [ After accelerator pedal released [ During A/C ON
9 [0 Shifting from N to D-range
[ Other
] Others [0 Poor driving (Surge) [ Knocking [J Poor fuel economy

[ Back fire [J After fire [] Other

3. ENVIRONMENT

[J Constant [1 Sometimes ( ) 1 Once only
Problem f
roblem frequency 0 Other
Weather [ Fine [ Cloudy I Rainy [0 Snowy 1 Other
Outdoor temperature Approx. °CI°F

Place

] Highway ] Suburbs [0 Inner City 3 Uphill O Downhill
[J Rough road [ Other

Engine temperature

[ Cold [} Warming up [J After warming up [J Any temperature

Engine operation

(] Starting [ Just after starting ( min) [ Idling [(J Racing
[J Driving [ Constant speed [J Acceleration [J Deceleration
[J A/C switch ON/OFF [] Other

4. MIL/DTC

MIL (Malfunction Indicator Lamp)

[0 Remains ON [J Sometimes lights up [ Does not light

DTC

0 Normal [J DTC (

1 Freeze Frame Data




GENERAL

FL -9

BASIC INSPECTION PROCEDURE

MEASURING CONDITION OF ELECTRONIC PARTS’
RESISTANCE

The measured resistance at high temperature after vehi-
cle running may be high or low. So all resistance must
be measured at ambient temperature (20C, 68°F), unless
there is any notice.

The measured resistance in except for ambient tem-
perature (20C, 68°F) is reference value.

INTERMITTENT PROBLEM INSPECTION
PROCEDURE

Sometimes the most difficult case in troubleshooting is
when a problem symptom occurs but does not occur again
during testing. An example would be if a problem appears
only when the vehicle is cold but has not appeared when
warm. In this case, the technician should thoroughly make
out a "CUSTOMER PROBLEM ANALYSIS SHEET" and
recreate (simulate) the environment and condition which
occurred when the vehicle was having the issue.

1. Clear Diagnostic Trouble Code (DTC).

2. Inspect connector connection, and check terminal for
poor connections, loose wires, bent, broken or cor-
roded pins, and then verify that the connectors are
always securely fastened.

BFGE321A

3. Slightly shake the connector and wiring harness ver-
tically and horizontally.

4. Repair or replace the component that has a problem.

5. Verify that the problem has disappeared with the road
test.

® SIMULATING VIBRATION

a. Sensors and Actuators
: Slightly vibrate sensors, actuators or relays with fin-
ger. ‘

€ WARNING

Strong vibration may break sensors, actuators or
relays ‘ o

b. Connectors and Harness
: Lightly shake the connector and wiring harness ver-
tically and then horizontally.

@ SIMULATING HEAT
a. Heat components suspected of causing the malfunc-
tion with a hair dryer or other heat sourre.

€3 WARNING

e DO NOT heat components to the point where
they may be damaged.
e DO NOT heat the ECM/ECM directly.

@ SIMULATING WATER SPRINKLING
a. Sprinkle water onto vehicle to simuiate a rainy day or
a high humidity condition.

€ WARNING

DO NOT sprinkie water directly into the engine
compartment or electronic components.

@ SIMULATING ELECTRICAL LOAD
a. Turn on all electrical systems to simulate excessive
electrical loads (Radios, fans, lights, etc.).
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CONNECTOR INSPECTION PROCEDURE c. Listen for a click when locking connectors. This
sound indicates that they are securely locked.

1. Handling of Connector
a. Never pull on the wiring harness when discon-
necting connectors.

BFGEO15F

b. When removing the connector with a lock, press BFGEO15H
or pull locking lever.
d. When atester is used o check for continuity, or to
measure voltage, always insert tester probe from
wire harness side.

BFGEOQ15G

BFGEO15!
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e. Check waterproof connector terminals from the 3.
connector side. Waterproof connectors cannot
be accessed from harness side.

BFGE015J

NOTE 3.

» Use a fine wire to prevent damage to the terminal.

e Do not damage the terminal when inserting the 4.

tester lead.

2. Checking Point for Connector S.

a. While the connector is connected:
Hold the connector, check connecting condition
and locking efficiency.

b. When the connector is disconnected:
Check for missing terminal, crimped terminal or
broken. core wire by slightly pulling the wire har-
ness. ; e
Visually check for rust, contamination, deforma-
tion and bend.

c. Check terminal tightening condition:
Insert a spare male terminal into a female ter-
minal, and then check terminal tightening condi-
tions.

d. Pulllightly on individual wires to ensure that each
wire is secured in the terminal.

BFGEO15K

1.

Repair Method of Connector Terminal
a. Clean the contact points using air gun and/or
shop rag. ‘

NOTE

Never use sand paper when polishing the contact
points, otherwise the contact point may be damaged.

b. In case of abnormal contact pressure, replace
the female terminal.

WIRE HARNESS INSPECTION PROCEDURE

Before removing the wire harness, check the wire har-
ness position and crimping in order to restore it cor-
rectly.

Check whether the wire harness is twisted, pulled or
loosened.

Check whether the temperature of the wire harness is
abnormally high.

Check whether the wire harness is rotating, moving
or vibrating against the sharp edge of a part.

Check the connection between the wire harness and
any installed part.

If the covering of wire harness is damaged; secure,
repair or replace the harness: i



FL -12

FUEL SYSTEM

ELECTRICAL CIRCUIT INSPECTION PROCEDURE

@® CHECK OPEN CIRCUIT

1. Procedures for Open Circuit
e Continuity Check
¢ Voltage Check

If an open circuit occurs (as seen in [FIG. 1]), it can
be found by performing Step 2 (Continuity Check
Method) or Step 3 (Voltage Check Method) as shown
below.

ECM
SENSOR ..

e =

© ) (A

BFGES01A

2. Continuity Check Method

NOTE

When measuring for resistance, lightly shake the wire
harness above and below or from side to side.

Specification (Resistance)
1Q or less — Normal Circuit
1M2 or Higher — Open Circuit

a. Disconnect connectors (A), (C) and measure
resistance between connector (A) and (C) as
shown in [FIG. 2].

In [FIG.2.] the measured resistance of line 1 and
2 is higher than 1M2 and below 1 Q respectively.
Specifically the open circuit is line 1 (Line 2 is
normal). To find exact break point, check sub line
of line 1 as described in next step.

2 2 2 2 ECM
) (B) (A

SENSOR

SENSOR

(1

BFGES01B

Disconnect connector (B), and measure for resis-
tance between connector (C) and (B1) and be-
tween (B2) and (A) as shown in [FIG. 3].

In this case the measured resistance between
connector (C) and (B1) is higher than 1M2 and the

open circuit is between terminal 1 of connector
(C) and terminal 1 of connector (B1).

jye) Q

1 ! 1

z z Z 2 ECM
©) (81) (82) (A

BFGE501C

3. Voltage Check Method

a.

With each connector still connected, measure the
voltage between the chassis ground and terminal
1 of each connectors (A), (B) and (C) as shown
in [FIG. 4].

The measured voltage of each connector is 5V,
5V and 0V respectively. So the open circuit is
between connector (C) and (B).
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ECM

o

SENSOR

([C)Z::jﬁffff;tz lli :A])

BFGES01D

@ CHECK SHORT CIRCUIT

1. Test Method for Short to Ground Circuit
¢ Continuity Check with Chassis Ground

If short to ground circuit occurs as shown in [FIG.
5], the broken point can be found by performing be-
low Step 2 (Continuity Check Method with Chassis
Ground) as shown below.

ECM

SENSOR

B jnzal

2 L 2 2
(©) R (5] (A)

BFGES01E

2. Continuity Check Method (with Chassis Ground)

Lightly shake the wire harness above and below, or
from side to side when measuring the resistance.

Specification (Resistance)
1Q or less — Short to Ground Circuit
1M& or Higher — Normal Circuit

a. Disconnect connectors (A), (C) and measure for
resistance between connector (A) and Chassis
Ground as shown in [FIG. 6].

The measured resistance of line 1 and 2 in this
example is below 1 @ and higher than 1MQ re-
spectively. Specifically the short to ground circuit
is line 1 (Line 2 is normal). To find exact broken
point, check the sub line of line 1 as described in
the following step.

ECM

2
(A

BFGES01F

b. - Disconnect connector (B), and measure the
resistance between connector (A) and chassis
ground, -and between (B1) and chassis ground
as shown in [FIG. 7].

‘The measured resistance between connector
(B1) and chassis ground is 1Q or less. The

short to ground circuit is between terminal 1 of
connector (C) and terminal 1 of connector (B1).

-FIQ 7 _

==

© (B1) (B2) A

BFGES01G
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SYMPTOM TROUBLESHOOTING GUIDE CHART

MAIN SYMPTOM

DIAGNOSTIC PROCEDURE

ALSO CHECK FOR

1. Test the battery
(UEnnag?Ir?etgosét: :ot furn over) 2. Test t he stgrter .
3. Inhibitor switch (A/T) or clutch start switch (M/T)
1. Test the battery . Egm(/:compression
2. Check the fuel pressure .
Unable to start o . e Intake air leaks
(Incomplete combustion) 3. Check the ignition circuit e Slipped or broken
4. Troubles'hooting the immobilizer system (In timing belt
case of immobilizer lamp ON) o Contaminated fuel
1. Test the battery R E;-\A(/;compression
Difficult to start 2. Check the fuel pressure e Intake air leaks
3. Check the ECT sensor and circuit (Check DTC) e Contaminated fuel
4. Check the ignition circuit Won aminate
e Weak ignition spark
1. Check the fuel pressure
2. Check the Injector e DTC
Poor idling 3. Check the long term fuel trim and short term fuel e | ow compression
(Rough, unstable or trim (Refer to CUSTOMER DATASTREAM) ¢ Intake air leaks
incorrect Idle) 4. Check the idle speed control circuit (Check DTC) * Contaminated fuel
5. Inspect and test the Throttle Body o Weak ignition spark
6. Check the ECT sensor and circuit (Check DTC)
1. Test the Battery e DTC
2. Check the fuel pressure o Intake air leaks
Engine stall 3. Check the idie speed control circuit (Check DTC) c .
; . N L ¢ Contaminated fuel
4. Check the ignition circuit « Weak ignition spark
5. Check the CKPS Circuit (Check DTC)
1. Check the fuel pressure
2. Inspect and test Throttle Body e DTC
Poor driving 3. Check the ignition circuit e Low compression
(Surge) 4. Check the ECT Sensor and Circuit (Check DTC) ¢ Intake air leaks
5. Test the exhaust system for a possible restriction e Contaminated fuel
6. Check the long term fuel trim and short term fuel e Weak ignition spark
trim (Refer to CUSTOMER DATASTREAM)
1. Check the fuel pressure
Knocking 2. Inspect the engine coolant e DTC
3. Inspect the radiator and the electric cooling fan » Contaminated fuel
4. Check the spark plugs
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MAIN SYMPTOM

DIAGNOSTIC PROCEDURE

ALSO CHECK FOR

Check customer’s driving habits
* |s A/C on full time or the defroster mode on?
e Are tires at correct pressure?

* |s excessively heavy load being carried? : EJchompression
® i ?
Poor fuel economy Is acceleration too much, too often? o Intake air leaks
¢ Contaminated fuel
2. Check the fuel pressure A
3. Check the injec’t)or ° Weak ignition spark
4. Test the exhaust system for a possible restriction
5. Check the ECT sensor and circuit
1. Test the canister close valve
2. Inspect the fuel filler hose/pipe
. Pinched, kinked or blocked? ¢ Malfunctioning gas station
Hard to refuel . Filler hose is torn filling nozzle (If this problem
(Overflow during refueling) occurs at a specific gas
3. Inspect the fuel tank vapor vent hose between station during refueling)
the EVAP. canister and air filter
4. Check the EVAP. canister
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GASOLINE ENGINE
CONTROL SYSTEM

DESCRIPTION  eeracror
If the Gasoline Engine Control system components (sen-
sors, ECM, injector, etc.) fail, interruption to the fuel sup-
ply or failure to supply the proper amount of fuel for various
engine operating conditions will result. The following situ-
ations may be encountered.

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

If any of the above conditions are noted, first perform a
routine diagnosis that includes basic engine checks (ig-
nition system malfunction, incorrect engine adjustment,
etc.). Then, inspect the Gasoline Engine Control system
components with the HI-SCAN (Pro).

L) NOTE

e Before removing or installing any part, read the
diagnostic trouble codes and then disconnect the
battery negative (-) terminal.

e Before disconnecting the cable from battery ter-
minal, turn the ignition switch to OFF. Removal
or connection of the battery cable during engine
operation or while the ignition switch is ON could
cause damage to the ECM.

e The control harnesses between the ECM and
heated oxygen sensor are shielded with the
shielded ground wires to the body in order to
prevent the influence of ignition noises and radio
interference. When the shielded wire is faulty,
the control harness must be replaced.

* When checking the generator for the charging
state, do not disconnect the battery '+’ terminal
to prevent the ECM from damage due to the volit-
age.

e When charging the battery with the external
charger, disconnect the vehicle side battery
terminals to prevent damage to the ECM.

MALFUNCTION INDICATOR LAMP (MIL)
[EOBD]

A malfunction indicator lamp illuminates to notify the driver
that there is a problem with the vehicle. However, the MiL
will go off automatically after 3 subsequent sequential driv-
ing cycles without the same malfunction. Immediately af-
ter the ignition switch is turned on (ON position - do not
start), the MIL will illuminate continuously to indicate that
the MIL operates normally.

Faults with the following items will illuminate the MiL.
e Catalyst

- Fuel system
Mass Air Flow Sensor (MAFS)
Intake Air Temperature Sensor (IATS)
Engine Coolant Temperature Sensor (ECTS)
Throttle Position Sensor (TPS)
Upstream Oxygen Sensor
Upstream Oxygen Sensor Heater
Downstream Oxygen Sensor
Downstream Oxygen Sensor Heater
Injector
Misfire
Crankshatft Position Sensor (CKPS)
Camshaft Position Sensor (CMPS)
Evaporative Emission Control System
Vehicle Speed Sensor (VSS)
Idle Speed Control Actuator (ISCA)
Power Supply
ECM
MT/AT Encoding
Acceleration Sensor
MIL-on Request Signal
Power Stage

L] -] e o @ L] @ ® e L] L] e L] @ @ @ e e ® @ ® ©

(W) noTE

Refer to "INSPECTION CHART FOR DIAGNOSTIC
TROUBLE CODES (DTC)" for more information.
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[NON-EOBD]

A malfunction indicator lamp illuminates to notify the driver
that there is a problem with the vehicle. However, the MIL
will go off automatically after 3 subsequent sequential driv-
ing cycles without the same malfunction. Immediately af-
ter the ignition switch is turned on (ON position - do not
start), the MiL will illuminate continuously to indicate that
the MIL operates normally.

Faults with the following items will illuminate the MIL
s Heated oxygen sensor (HO2S)

Mass Air Flow sensor (MAFS)

Throttle position sensor (TPS)

Engine coolant temperature sensor (ECTS)

Idle speed control actuator (ISCA)

Injectors

ECM

® @ L] L] ® e

(W] noTE
Refer to "INSPECTION CHART FOR DIAGNOSTIC
TROUBLE CODES (DTC)" for more information.

[INSPECTION]

1. After turning ON the ignition key, ensure that the light
flluminates for about 5 seconds and then goes out.

2. If the light does not illuminate, check for an open cir-
cuit in the harness, a blown fuse or a blown bulb.

SELF-DIAGNOSIS

The ECM monitors the input/output signals (some signals
at all times and the others under specified conditions).
When the ECM detects an irregularity, it records the di-
agnostic trouble.code, and outputs the signal to the Data
Link connector. The diagnosis results can be read with the
MIL or HI-SCAN (Pro). Diagnostic Trouble Codes (DTC)
will remain in the ECM as long as battery power is main-
tained. The diagnostic trouble codes will, however, be
erased when the battery terminal or ECM connector is dis-
connected, or by the HI-SCAN (Pro).

NOTE

If a sensor connector is disconnected with the ignition
switch turned on, the diagnostic trouble code (DTC)
is recorded. In this case, disconnect the battery neg-
ative terminal (-) for 15 seconds or more, and the di-
agnosis memory will be erased.
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THE RELATION BETWEEN DTC AND DRIVING PATTERN IN EOBD SYSTEM

o Ty P e

(Fault counter)

pattern
Ignition o?f 1A 1 0 1] 10 | || L
o ]
Driving 1  — |
cycle ' 1 et !
I 1 ! ]
Malfunction I I ] ] [
' I 1 I |
FLC l ot M
] I {
!

{

MIL ony

offf
HLC !

(Healing counter)

Warm up

cycle L

Fault

memory I

SRS |G U U Ut U [ —
ol Dagi SN SRR R SE-—
b o o] ol o o o o e v o em el ]

Freeze

b Boww oo ol o f

frame

When the same malfunction is detected and main-
tained during two sequential driving cycles, the MIL
will automatically illuminate.

The MIL will go off automatically if no fault is detected
after 3 sequential driving cycles.

A Diagnostic Trouble Code(DTC) is recorded in ECM
memory when a malfunction is detected after two se-
quential driving cycles. The MIL will illuminate when
the malfunction is detected on the second driving cy-
cle.

If a misfire is detected, a DTC will be recorded, and
the MIL will illuminate, immediately after a fault is first
detected.

A Diagnostic Trouble Code(DTC) will automatically
erase from ECM memory if the same malfunction is
not detected for 40 driving cycles.

LGIFBO1Q

| NOTE

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

e A “driving cycle" consists of engine startup, ve-
hicle operation beyond the beginning of closed
loop operation.
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COMPONENTS E529D590 ;

9 1 2 4 13 14 11
K ,///‘//
/ I' ) "
—] Ehi
\ H e ©)
= A
= = ~N
L s
@—:@—' = s
> @
728
A
12 7 35610 15 16 17
1. Manofild Absolute Pressure Sensor (MAPS) 10. Vehicle Speed Sensor (VSS)
2. Intake Air Temperature Sensor (IATS) 11. Chassis Acceleration Sensor (CAS)
3. Engine Coolant Temperature Sensor (ECTS) 12. Injector
4. Throttle Position Sensor (TPS) 13. Idle Speed Control Actuator (ISCA)
5. Camshaft Position Sensor (CMPS) 14. Purge Control Solenoid Valve (PCSV)
6. Crankshaft Position Sensor (CKPS) 15. Ignition Coil
7. Heated Oxygen Sensor (HO2S) [Bank 1/ Sensor 1] 16. Main Relay
8. Heated Oxygen Sensor (HO2S) [Bank 1/ Sensor 2] 17. Fuel Pump Relay
9. Knock Sensor (KS) 18. Data Link Connector (DLC)

EGPF400A
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1. Manifold Absolute Pressure Sensor (MAPS)
2. Intake Air Temperature Sensor (IATS)

3. Engine Coolant Temperature Sensor (ECTS)

EGPF401A

ECTS

LFHE101B

4. Throttle Position Sensor (TPS)
13. Idle Speed Control Actuator (ISCA)

EGPF402A

LFHE101D

6. Crankshaft Position Sensor (CKPS)

7. Heated Oxygen Sensor (HO2S) [Bank 1/Sensor 1]

. CKPS Connector

4725 —77]

=505
= 8f

N

—

* CKPS is on transaxle housing

9

%‘-‘t
®a
5

LFHETIO1E

/ /f/H%S (Bank 1/ Sensor 1)
=0 NN S

EGPF403A
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8. Heated Oxygen Sensor (HO2S) [Bank 1/Sensor 2]

9. Knock Sensor (KS)

LFHE101J

11. Chassis Acceleration Sensor (CAS)

KFPF204A

' KFPF205A

14. Purge Control Solenoid Valve (PCSV)

Injector

EGPF405A

LFHE101L
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16. Main Relay

15. Ignition Coil 17. Fuel Pump Realy

el Pu/m’p\ReIay

e Wi

EGPF407A

EFPF701Y
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ENGINE CONTROL MODULE

(ECM)

ECM (ENGINE CONTROL MODULE) ersicez

1. ECM HARNESS CONNECTOR

6(7|8|9|10|11({12|13]14(15

1617|118 (19]20|21(22|23|24| 5

25(26|27(28|29|30(31|32|33(34

35(36|37|38139|40{41{42|43

44145|46|47(48]149(50|51|5253

54|55|56|57 (585960 (61|62

63|64|65/66|67|68(69|70|71{72

73|74175|76|77|78|79|80|81| 2

CONNECTOR [A]

2. ECM TERMINAL FUNCTION

CONNECTOR [A]

EFPF210A

Pin Description Connected to Remark
1 -
2 Ignition Coil (Cylinder #2,3) control output Ignition Coil (Cylinder #2,3)
3 Ground ' Chassis Ground
5 lgnitibn Coil (Cylinder #1,4) control output Ignition Coil (Cylinder #1,4)
6 Injector (Cylinder #2) control output Injector (Cylinder #2)
7 Injector (Cylinder #3) control output Injector (Cylinder #3)
8 Engine speed signal output Tachometer (Cluster)
9 ;g':;liligi?ion Senosr (TPS) PWM Transaxle Control Module (TCM)
10 -
11 Fuel consumption signal output Trip computer
12 Battery power Battery
13 Ignition switch signal input Ignition switch
14 Main Relay control output Main Relay
15 Si;::;si:if:fosition Sensor (CKPS) Crankshaft Position Sensor (CKPS)
16 Throttle Position Senosr (TPS) signal input Throttle Position Senosr (TPS)
TPS, CAS,APT EURO-IH/IV

17 Sensor ground

g S
18 Heated Oxygen Sensor (HO2S) [Bank Heated Oxygen Sensor (HO2S) Except for

1/ Sensor 1] signal input [Bank 1 / Sensor 1] LEADED
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Pin Description Connected to Remark
19 Knock Sensor signal input Knock Sensor
20 Sensor ground Knock Sensor
21 -

22 -
23 -
24 -
25 -
Idle Speed Control Actuator (ISCA)
26 [CLOSE] control output Idle Speed Control Actuator (ISCA)
27 Injector (Cylinder #1) control output Injector (Cylinder #1)
HO2S [Bank 1 / Sensor 2] heater Heated Oxygen Sensor (HO2S) i
28 control output [Bank 1/ Sensor 2] EURO-lIV
Idie Speed Control Actuator (ISCA)
29 [OPEN] control output Idle Speed Control Actuator (ISCA)
30 -
Malfunction Indicator Lamp (MIL) . .
31 control output Malfunction Indicator Lamp (Cluster)
TPS, CAS,APT EURO-III/IV
32 Reference supply (+5V) Except for
TPS, APT EURO-IIIV
33 | Reference supply (+5V) MAPS & IATS
34 -
ECTS, HO2S [B1/52] EURO-HI/IV
35 Sensor ground « Except for
ECTS EURO-IIV
Except for
MAPS & IATS, HO2S [B1/S1
36 Sensor ground [ ] LEADED
MAPS & IATS LEADED
37 Manifold Absolute Pressure Sensor Manifold Absolute Pressure
(MAPS) signal input Sensor (MAPS)
38 -
39 Engine Coolant Temperature Sensor Engine Coolant Temperature
(ECTS) signal input Sensor (ECTS)
40 A/C Pressure Transducer (APT) signal input | A/C Pressure Transducer (APT)
41 -
Intake Air Temperature Sensor (IATS) .
42 signal input Intake Air Temperature Sensor (IATS)
43 Electrical Load signal input (Head Lamp) Heated Lamp Active: Low
44 Batter voltage supply after main relay Main Relay
45 Batter voltage supply after main relay Main Relay
46 | Purge Control Solencid Valve (PCSV) Purge Control Solenoid Valve (PCSV)

control output
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Pin Description Connected to Remark

47 Injector (Cylinder #4) control output Injector (Cylinder #4)

48 HO2S [Bank 1 / Sensor 1] heater Heated Oxygen Sensor (HO2S) Except for
control output [Bank 1 / Sensor 1] LEADED

49 immobilizer Lamp control output Immobilizer Lamp (Cluster)

50 Cooling Fan [High] control output Condensor Fan Relay

51 Ground Chassis Ground

52 Immobilizer Communication Line Immobilizer Control Module

53 Ground Chassis Ground

54 -

55 Heated Oxygeq Seng.or (HO2S) [Bank Heated Oxygen Sensor (HO2S) EURO-NI/IV
1/ Sensor 2] signal input [Bank 1 / Sensor 2]

56 -

57 AJC Pressure Switch signal input A/C Control Module

58 -

59 Vehicle speed signal input Vehicle Speed Sensor (VSS)

60 ggizfiisnpA&celeration Sensor (CAS) Chassis Acceleration Sensor (CAS)

61 Ground Immobilizer Control Module

62 -

63 Batter voltage supply after main relay Main Relay

64 -

65 -

66 -

67 -

68 Cooling Fan [Low] control output Radiator Fan Relay

69 A/C Compressor Relay control output A/C Compressor Relay

70 Fuel Pump Relay control output Fuel Pump Relay

71 | Diagnostic Data Line (K-Line) aiﬁ:;:l':gocs’g”gﬁgg B,

72 -

73 -

74 -

75 A/C switch signal input A/C Control Module

76 Electrical Load signal input (Defogger) Defogger Active: High

77 Electrical Load signal input (Power Steering) zz‘;}vﬁgls'\tﬂef(;ﬁg Switch, EPS Active: Low

78 -

79 gg:aslhiif;u?smon Sensor (CMPS) Camshaft Position Sensor (CMPS)

80 Ground Chassis Ground

81 -
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ECM PROBLEM INSPECTION
PROCEDURE  caoaoars

1.

TEST ECM GROUND CIRCUIT: Measure resistance
between ECM and chassis ground using the backside
of ECM harness connector as ECM side check point.
if the problem is found, repair it.

Specification (Resistance): 1Q or less

TEST ECM CONNECTOR: Disconnect the ECM con-
nector and visually check the ground terminal on ECM
side and harness side for bent pins or poor contact
pressure, If the problem is found, repair it.

If problem is not found in Step 1 and 2, the ECM could
be faulty. If so, replace the ECM with a new one, and
then check the vehicle agaon. If the vehicle operates
normally then the problem was likely with the ECM.

RE-TEST THE ORIGINAL ECM: Install the original
ECM (may be broken) into a known-good vehicle and
check the vehicle. If the problem occurs again, re-
place the original ECM with a new one. If problem
dose not occur, this is intermittent problem (Refer to
INTERMITTENT PROBLEM PROCEDURE in BASIC
INSPECTION PROCEDURE).
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DTC TROUBLESHOOTING
PROCEDURES

INSPECTION CHART FOR DIAGNOSTIC
TROUBLE CODES (DTC) esonzsso

MIL
DTC Description alljlﬁ\? EURO -1l | LEADED Page

P0031 | HO2S Heater Circuit low (Bank 1 / Sensor 1) @ A FL - 30
P0032 | HO2S Heater Circuit high (Bank 1 / Sensor 1) ® A FL - 36
P0036 | HO2S Heater Control Circuit (Bank 1/ Sensor 2) @ FL - 39
P0037 | HO2S Heater Circuit low (Bank 1 / Sensor 2) [ ] FL - 45
P0038 | HO2S Heater Circuit high (Bank 1/ Sensor 2) @ FL - 48
PO106 ?:nlerl:lljf:tnlg ;t;s;l;;erf ;n:ZiLé;e/Barometric Pressure ® FL - 51

PO107 wgi?::ict)lioﬁslr?lpugte Pressure/Barometric Pressure ® ® ® FL - 56
PO108 gliertgliji?ldH iggsfr:g:f: Pressure/Barometric Pressure ® ® @ FL - 60
PO112 | Intake Air Temperature Sensor1 Circuit Low Input @ A A FL -84
P0113 | Intake Air Temperature Sensor1 Circuit High Input @ A VN FL - 69
P0116 | Engine Coolant Temperature Circuit Range/Performance ® FL-73
P0117 | Engine Coolant Temperature Circuit Low Input @ @ @ FL.-78
P0118 | Engine Coolant Temperature Circuit High Input @ @ () FL - 81

0121 ;2:105;%232?:“ Pa?]iit;on Sensor/Switch "A" Circuit R FL - 85

P0122 | Throttle/Pedal Position Sensor/Switch "A*" Circuit Low Input @ FL - 90
PO123 gzreoljittlel/_::i’gegallng&sition Sensor/Switch "A" FL - 9 4

PO124 gl?r::oﬂtle{;z?re:itgﬁlt:on Sensor/Switch "A A FL - 99

P0130 | HO2S Circuit (Bank 1/ Sensor 1) @ A FL -103
P0131 HO2S Circuit Low Voltage (Bank 1/ Sensor 1) @ A FL-110
P0132 | HO2S Circuit High Voltage (Bank 1 / Sensor 1) @ A FL-114
P0133 | HO2S Circuit Slow Response (Bank 1/ Sensor 1) @ A FL-118
P0134 | HO2S Circuit No Activity Detected (Bank 1/ Sensor 1) ] A FL-123
P0135 | HO2S Heater Circuit (Bank 1/ Sensor 1) @ A FL - 127
P0136 | HO2S Circuit (Bank 1/ Sensor 2) @& FL - 131
P0137 | HO2S Circuit Low Voltage (Bank 1 / Sensor 2) @ FL-137
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MIL

DTC Description E&:ﬁ\? EURO -1l | LEADED 1 Page

P0138 | HO2S Circuit High Voltage (Bank 1 / Sensor 2) @ FL - 140
P0132 | HO2S Circuit Slow Response (Bank 1/ Sensor 2) @ FL - 143
P0140 | HO2S Circuit No Activity Detected (Bank 1/ Sensor 2) @ FL - 148
P0141 | HO2S Heater Circuit (Bank 1 / Sensor 2) @ FL - 151
PO171 System Too Lean (Bank 1) @ A FL - 155
P0172 | System Too Rich (Bank 1) @ A FL - 160
P0230 | Fuel Pump Primary Circuit A A A FL - 164
P0261 Cylinder 1-Injector Circuit Low @ @ ® FL - 169
P0262 | Cylinder 1-injector Circuit High ] @ @ FL-174
P0264 | Cylinder 2-Injector Circuit Low @ @ @ FL - 169
P0265 | Cylinder 2-Injector Circuit High @ @ @ FL-174
P0267 | Cylinder 3-Injector Circuit Low @ @ @ FL - 169
P0268 | Cylinder 3-Injector Circuit High () @ @ FL-174
P0270 | Cylinder 4-Injector Circuit Low [ @ @ FL - 169
P0271 | Cylinder 4-Injector Circuit High @ @ @ FL-174
P0300 | Random/Multiple Cylinder Misfire Detected @ FL-177
P0301 | Cylinder 1-Misfire detected é FL-177
P0302 | Cylinder 2-Misfire detected @ FL-177
P0303 | Cylinder 3-Misfire detected @ FL-177
P0304 | Cylinder 4-Misfire detected @ FL-177
P0325 | Knock Sensor 1 Circuit A A FL - 187
P0335 | Crankshaft Position Sensor A Circuit @ A FL - 192
P0336 | Crankshaft Position Sensor A Circuit Range/Performance @ A A FL - 198
P0340 (CBaamnihff:) fg?r:téolg ggr?:grr)A Circuit Malfunction ® N N FL - 201
P0420 | Catalyst System Efficiency below Threshold (Bank 1) ] FL - 207
P0444 | Evap. Emission System-Purge Ctrl. Valve Circuit Open @ FL - 210
P0445 | Evap. Emission System-Purge Ctrl. Valve Circuit Shorted @ FL - 215
P0501 | Vehicle Speed Sensor A Range/Performance ] A A FL - 218
P0506 | Idle Air Control System-RPM lower than expected @ A A FL - 224
P0507 | Idle Air Control System-RPM higher than expected @ A A FL-229
P0562 | System Voltage Low @ A A FL - 233
P0563 | System Voltage High ] A A FL - 239
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MiL:

bTe Description EURO | EuRO -l | LEADED | F29°

P0605 | Internal Control Module Read Only Memory(ROM) Error @ A A FL - 243
P1307 | Acceleration Sensor Range/Performance @ FL - 245
P1308 | Acceleration Sensor Circuit Low Input ] FL - 249
P1308 | Acceleration Sensor Circuit High Input @ FL - 251
P1505 | Idle Charge Actuator Signal Low of Coil #1 @ ] @ FL - 254
P1506 | Idle Charge Actuator Signal High of Coil #1 @ e ] FL - 260
P1507 | ldle Charge Actuator Signal Low of Coil #2 @ ® @ FL - 263
P1508 | ldle Charge Actuator Signal High of Coil #2 ] @ @ FL - 267
P2096 | Post Catalyst Fuel Trim System Too Lean (Bank 1) @ FL - 270
P2097 | Post Catalyst Fuel Trim System Too Rich (Bank 1) @ FL - 276
P2232 I(-lB(Zii ?i}qnsa;n(;i:r:lg Shorted to Heater Circuit ® FL - 280

NOTE

@ : MIL ON & MEMORY
A : MIL OFF & MEMORY
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[DTC P0031 HO2S HEATER CIRCUIT LOW (BANK 1/ SENSOR 1) |

COMPONENT LOCATION  ecssarae

==

HO2S (Bank 1/ Sensor 1)
VAN

GENERAL DESCRIPTION  ecaoes

EFPGB00A

In order to control emissions of the CO, HC and NOx components of the exhaust gas, heated oxygen sensor (HO2S),
mounted on the front side and rear side of catalytic converter, detects the oxygen content in the exhaust gas. The front
HO2S signal is used to control air/fuel ratio (closed loop fuel control) and the rear HO2S signal is used to monitor front

HO2S and catalyst for proper operation.

The HO2S requires a minimum temperature to operate properly and provide a closed loop fuel control system. The HO2S
contains the heater element to reduce its warming-up time and ensure its performance during all driving conditions.The
ECM controls this heater element by duty cycle. The main relay supplies voltage to the heater and the ECM provides a

ground circuit for activating the heater.

DTC DESCRIPTION escasors

When ECM detects open or short to ground in the heater control circuit(B1S1), ECM sets DTC P0031.

DTC DETECTING CONDITION  esooeess

ltem Detecting Condition

Possible Cause

®

DTC Strategy Check voltage

Enable
Conditions

Threshold
Value

Open or short to ground

Diagnostic
Time

Continuous

MIL ON
Condition

3 driving cycle

Poor connection

Open or short to ground
in power circuit

Open or short to ground
in control circuit

B1S1

ECM

# B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor
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SPECIFICATION  esss20s0

ITEM Specification

Heater Resistance(S ) Approx. 9.0 (20T)

SCHEMATIC DIAGRAM  ex0w0i1s

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S (S1) ECM
3 Terminal Connected to Function
1 ECM C101 (18) HO2S (S1) Signal
-I—]—,—Ll—l_' 4 r|_5101 (48) Heater (S1) Control 2 ECM C101 (36) Sensor Ground
3 Main Relay Battery Volitage (B+)
=l ! , [cro1(18) Hozs (1) Signat 4 ~ ECM G101 (48) | Heater (S1) Control
2 [c101 36) GND

\

Main Relay
[HARNESS CONNECTOR]
617]8]9]10]11]12]13]14]15 [20]21]22]23]24] 5 | &
<
1 \?/ 25|26|27|28] 293031323334 39]40[41]42[a5I——
< 44]45[46]47]48]a9[50[51 (52|53 158]59]60]61]62 c101
314 63|64]65]6667[68(69|70(71| 7273|742 75|76 | 77| 78] 79} 80| 81| 2 | 1
\U o s X : 7 ST s prancp
HO2S [S1] (C117) ECM

EFPGS00A
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SIGNAL WAVEFORM & DATA esrsiono

Fr_ [ 2.8 v

CHB B.2V FR [l 8.2v 1.85 [08]6.2V

- 025

Il Horn | [HoLD] [TINE] luox.ﬂ [CHNL] [MENU]

The HO2S requires a minimum temperature to provide a closed loop fuel control system. So the HO2S contains a heater element
to reduce its warm-up time and ensure its performance during all driving conditions. The HO2S heater is controlled ON after
engine start except for Cold condition and high speed accelleration. The ECM controls this heater element by duty cycle.

The main relay supplies voltage to the heater and the ECM provides a ground circuit for activating the heater.

LFJF318A
MONITOR SCANTOOL DATA  eraescrs
1. Connect scantool to DLC (Data Link Cable).-
2. Warm up the engine to normal operating temperature. -
3. Monitor "HO2S(B1S1)" parameter on scantool.
1.2 CURRENT DATA 28/69
! 3
aB02S OPERATIONCB1/S1)  ON
3 028 OPERATION(B1/52) ON
% [OMGEN SENSOR-B1/81 8.6 Vv |
% |OXGEN SENSOR-B1/S2 8.8 VU
ANGLE BETWEEN CKP&CHP
CAMSHAFT POSITION
CAMSHAFT POSI.-TARGET
TRANSAXLE RANGE SW
¥
FIX | |PART| |FULL] HELP| [GRPH| |RCRD
EGPF5008

4. Is the "HO2S(B1S1)" parameter operating correctly?
YES
P Fault is intermittent caused by poor contact in the sensor’'s and/or ECM's connector or was repaired and ECM

memory was not cleared. Thoroughly check connectors for looseness, poorconnection, ending, corrosion, contami-
nation, deterioration, or damage. Repair or replace asnecessary and go to "Verification of Vehicle Repair" procedure.
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P Go to "Terminal and Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  eesosisr

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage. , , ‘

3. Has a problem been found?

P Repair as necessary and go to "Verification of vehicle Repair’ procedure.

P Go to "Power Circuit Inspection” procedure.

POWER CIRCUIT INSPECTION &5z
1. 1G "OFF".
2. Disconnect HO2S(S1) connector.

3. IG "ON" & ENG "OFF"

4. Measure voltage between terminal 3 of HO2S(S1) harness connector and ‘chas'si’s ground.

Specification : B+

5. Is the measured voltage within specification?

P Go to "Control Circuit Inspection" procedure.

B Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedue.

CONTROL CIRCUIT INSPECTION  eo0oras

1. 1G "OFF".

A

Disconnect HO2S(S1) connector.
3. IG"ON" & ENG "OFF"

4. Measure voltage between terminal 4 of HO2S(S1) harness connector and chassis ground.

Specification : Approx. 3.5V

5. s the measured voltage within specification?
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YES

p Go to "Component Inspection" procedure.

» Repair or replace as necessary and then, go to "Verification of Vehicle Repair"procedure.

COMPONENT INSPECTION  e2ie504

1. Check resistance.
1) 1G "OFF".
2) Disconnect HO2S(S1) connector.

3) Measure resistance between terminal 3 and 4 of HO2S(S1)(Component Side)

SPECIFICATION :

ITEM Specification

Heater Resistance(R ) Approx. 9.0Q (20°C)

1. HO2S(S1) Signal

2. Sensor Ground

3. HO28(S1) Heater Power
4. HO28(S1) Heater Control

EGPF001C

4) Is the measured resistance within specification?
YES

P Substitute with a known - good ECM and check for proper operation. o
B If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

b Substitute with a known - good HO2S(S1) and check for proper operation.
b If the problem is corrected, replace HO2S(S1) and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR ecassero

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
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2. Clear the DTCs and Operate the vehicle within DTC Enable conditions in General information:

3. Are any DTCs present ?
_YES

P Go to the applicable troubleshooting procedure.

» System is performing to specification at this time.
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|IDTC P0032 HO2S HEATER CIRCUIT HIGH (BANK 1 / SENSOR 1)

|

COMPONENT LOCATION  essoa0ss

Refer to DTC P0031.

GENERAL DESCRIPTION ciariss

Refer to DTC P0031.

DTC DESCRIPTION esssoros

When ECM detects short to power in the heater control circuit{B1S1), ECM sets DTC P0032.

DTC DETECTING CONDITION  esorz0ee

ltem Detecting Condition

Possible Cause

DTC Strategy Check voltage

Enable
Conditions

Threshold
Value

Short to battery

Diagnostic
Time

Continuous

MIL ON
Condition

3 driving cycle

Poor connection

Short to battery in control
circuit

B1S1

ECM

¥ B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICAT'ON EOASSEEA

Refer to DTC P0031.
SCHEMATIC DIAGRAM escreors

Refer to DTC P0031.

SIGNAL WAVEFORM & DATA  esssserr

Refer to DTC P0031.

MONITOR SCANTOOL DATA  epaosasr

Refer to DTC P0031.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0031.

EFF5727A
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POWER CIRCUIT INSPECTION  earcocs
1. 1G "OFF".

2. Disconnect HO2S(S1) connector.

3. IG "ON" & ENG "OFF"

4. Measure voltage between terminal 3 of HO2S(S1) harness connector and chassis ground.

Specification : B+

5. s the measured voltage within specification?
_YES
B Go to "Control Circuit Inspection" procedure.

» Repair or replace as necessary and then, go to "Verification of Vehicle Repair” procedue.

CONTROL CIRCUIT INSPECTION  eacsiozs
1. 1G "OFF".

2. Disconnect HO2S(S1) connector.

3. IG "ON" & ENG "OFF"

4. Measure voltage between terminal 4 of HO2S5(S1) harness connector and chassis ground.

Specification : Approx. 3.5V

5. Is the measured voltage within specification?
YES
P Go to "Component Inspection" procedure.

» Repair or replace as necessary and then, go to "Verification of Vehicle Repair"procedure.

COMPONENT INSPECTION  esisoers
1. Check resistance.

1) IG "OFF".

2) Disconnect HO2S(S1) connector.

3) Measure resistance between terminal 3 and 4 of HO2S(S1)(Component Side)
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SPECIFICATION :

ITEM Specification

Heater Resistance(R ) Approx. 9.0Q(207C)

1. HO2S(S1) Signal

2. Sensor Ground

3. HO2S{81) Healer Power
4. HO28{S1) Healer Contro}

EGPF001C

4) Is the measured resistance within specification?
YES

P Substitute with a known - good ECM and check for proper operation.
b If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

B Substitute with a known - good HO2S(S1) and check for proper operation.
b If the problem is corrected, replace HO2S(S1) and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR ecceeer

Refer to DTC P0031.
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|DTC P0036 HO2S HEATER CONTROL CIRCUIT (BANK 1 / SENSOR 2)

COMPONENT LOCATION

E4CO1BF9

GENERAL DESCRIPTION

EC495C79

EFPG800B

In order to control emissions of the CO, HC and NOx components of the exhaust gas, heated oxygen sensor (HO2S),
mounted on the front side and rear side of catalytic converter, detects the oxygen content in the exhaust gas. The front
HO2S signal is used to control air/fuel ratio (closed loop fuel control) and the rear HO2S signal is used to monitor front
HO2S and catalyst for proper operation.
The HO2S requires a minimum temperature to operate properly and provide a closed loop fuel control system. The HO2S
contains the heater element to reduce its warming-up time and ensure its performance during all driving conditions.The
ECM controls this heater element by duty cycle. The main relay supplies voltage to the heater and the ECM provides a
ground circuit for activating the heater.

DTC DESCRIPTION

E15319E1

When ECM detects the open in the heater control circuit(B1S2), ECM sets DTC P0036.

DTC DETECTING CONDITION

E2C0429C

Item Detecting Condition Possible Cause
DTC Strategy ¢ Check voltage
Enable
Conditions
© Poor connection
Th\r/eshold e Open in control circuit e Open in control circuit
alue . B1S2
Diagnostic . o ECM
Time Continuous
MIL ON .
Condition e 3 driving cycle

% B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor
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SPECIFICATION  e2:0067

ITEM Specification

Heater Resistance(Q ) Approx. 9.0Q (207C)

SCHEMATIC DIAGRAM eorziscs

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S (S2) ECM
3 Terminal Connected to Function
1 ECM C101 (55) HO2S (S2) Signal
—‘—l—ﬂ—ﬂj 4 EC101 (28) Heater (S2) Contro} 2 ECM C101 (35) Sensor Ground
1 3 Main Relay Battery Voltage (B+)
i ,
1 { G101 (85) HO2S (S2) Signal 4 ECM C101 (28) Heater (S2) Control
2 [c101 (35) aND
v

Main Relay

[HARNESS CONNECTOR]

@@ 6|7 11]12[13]14[15 |16 |17}18[19|20] 21[22] 23|24 5l4
>—<p> 25|26 30]31|32|33|3435| 36| 37| 38| 391 40| 41| 42|43
b 3 C101
314 44|45 49|50151|52|53|54}55|56| 57|58 5960|6162
e 63|64 68697071727374757677787980812|1

HO2S [S2] (C116) ECM

‘EGPF500C
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SIGNAL WAVEFORM & DATA

E36D0E92

CHBB.2Y

1.88 |||| 582V

:HDLDi}ZOON|[CURS||R-3T]|RECD|LHENUI

IHOLDIITIMEIIUOLTI CND'f[CHHL|IMENU|

The HO2S requires a minimum temperature to provide a closed loop fuel control system. So the HO2S contains a heater element
to reduce its warm-up time and ensure its performance during all driving conditions. The HO2S heater is controlled ON after
engine start except for Cold condition and high speed accelleration. The ECM controls this heater element by duty cycle.
The main relay supplies voltage to the heater and the ECM provides a ground circuit for activating the heater.

MONITOR SCANTOOL DATA  eessossa

1. Connect scantool to DLC (Data Link Cable).

2. Warm up the engine to normal operating temperature.

3. Monitor "HO2S(B1'82)" parameter on scantool.

1.2 CURRENT DATA 21/69
'y
% (028 OPERATION(B1-S1) ON
1025 OPERATION(B1/S2)  ON
* |[OXGEN SENSOR-B1/81 8.7 v B
* |OHGEN SENSOR-B1/S2 8.8 v
ANGLE BETWEEN CKP&CHMP
CAMSHAFT POSITION
CAMSHAFT POSI.-TARGET
TRANSAXLE RANGE Su
¥

[Fix | [PaRt] [FULL] [HELP] [GRPH] [RCRD]

4. Is the "HO2S Heater(B1/S2)" data displayed correctly?

YES

LFJF318A

EGPFS00D

» Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poor connection, ending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.
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B Go to "Terminal and Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  escioeer

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

P Repair as necessary and go to "Verification of vehicle Repair" procedure.

P Go to "Power Circuit Inspection” procedure.

POWER CIRCUIT INSPECTION  casraseo
1. IG "OFF".

2. Disconnect HO2S(S2) connector.

3. IG "ON" & ENG "OFF"

4. Measure voltage between terminal 3 of HO2S(S2) harness connector and chassis ground.

Specification : B+

5. Is the measured voltage within specification?
YES
P Go to "Control Circuit Inspection” procedure.

B Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedue.

CONTROL CIRCUIT INSPECTION  e71osesa
1. 1G "OFF".

2. Disconnect HO2S(S2) connector.

3. 1G "ON" & ENG "OFF"

4. Measure voltage between terminal 4 of HO2S(S2) harness connector and chassis ground.

Specification : Approx. 3.5V

5. Is the measured voltage within specification?
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YES

P Go to "Component Inspection" procedure.

b Repair or replace as necessary and then, go to "Verification of Vehicle Repair"procedure.

COMPONENT INSPECTION  ecsronia
1. Check resistance.

1) IG "OFF",

2) Disconnect HO28(S2) connector.

3) Measure resistance between terminal 3 and 4 of HO2S(S2) (Component Side)
SPECIFICATION :

ITEM Specification

Heater Resistance(R) Approx. 9.0Q (207T)

1. HO2§(82) Signal

2. Sensor Ground

3. HO2S(52) Heater Power
4. HO28{S2) Heater Conirol

EGPFOO1F

4) s the measured resistance within specification?
YES

P Substitute with a known - good ECM and check for proper operation.
P If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

» Substitute with a known - good HO2S5(S2) and check for proper operation.
B If the problem is corrected, replace HO2S(S2) and go to “Verification of Vehicle Repair” procedure.

VERIFICATION OF VEHICLE REPAIR zsasoceo

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
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2. Clear the DTCs and Operate the vehicle within DTC Enable conditions in General information.

3. Are any DTCs present ?
YES
B Go to the applicable troubleshooting procedure.

b System is performing to specification at this time.
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IDTC P0037 HO2S HEATER CIRCUIT LOW (BANK 1 / SENSOR 2) |

COMPONENT LOCATION  esserons

Refer to DTC P0036.

GENERAL DESCRIPTION  easreaco

Refer to DTC P0036.

DTC DESCRIPTION es1sas0s

When ECM detects short to ground in the heater control circuit(B1S2), ECM sets DTC P0037.

DTC DETECTING CONDITION essesras

ltem Detecting Condition Possible Cause:

DTC Strategy e Check voltage
Enable ' .
Conditions Poor connection

e Open or short to ground

Threshold . ‘- in-power circuit »
Value Short to ground e Short to ground in control
: : circuit :
DlaT%;o:tlc e Continuous * B1S2
-~ ECM
MIL ON .
Condition 3 driving cycle

# B1S81 : upstream oxygén "syehs'or/ B1S2 : downstream oxygen sensor
SPECIFICATION  ereosar

Refer to DTC P0036.

SCHEMATIC DIAGRAM esoarios

Refer to DTC P0036.

SIGNAL WAVEFORM & DATA  esseoos

Refer to DTC P00386.

MONITOR SCANTOOL DATA esocirs

Refer to DTC P0036.

TERMINAL AND CONNECTOR INSPECTION carsrosa

Refer to DTC P0036.
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POWER CIRCUIT INSPECTION  cosrsero
1. 1G "OFF".
2. Disconnect HO25(S2) connector.

3. IG "ON" & ENG "OFF"

4. Measure voltage between terminal 3 of HO2S(S2) harness connector and chassis grdund.

Specification : B+

5. Is the measured voltage within specification?
YES |
P Go to "Control Circuit Inspection” procedure.

P Repair or replace as necessary and th‘en, go to "Verification of Vehicle Repair” procedue.

CONTROL CIRCUIT INSPECTION eorereor
1. 1G "OFF".
2. Disconnect HO2S5(S2) connector.

3. IG "ON" & ENG "OFF"

4. Measure voltage between terminal 4 of HO25(S2) harness connector and chassis ground.

Specification : Approx. 3.5V

5. Is the measured voitage within specification?
YES
¥ Go to "Component Inspection” procedure.

¥ Repair or replace as necessary and then, go to "Verification of Vehicle Repair"procedure.

COMPONENT INSPECTION  eaces1ae
1. Check resistance (S2).

1) G "OFF".

2) Disconnect HO25(S2) connector.

3) Measure resistance between terminal 3 and 4 of HO2S(S2) (Component Side)
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SPECIFICATION :

ITEM Specification

Heater Resistance(R ) Approx. 9.0Q (20C)

1. HO2S(S2) Signal

2. Sensor Ground

3. HO25(82) Heater Power
4. HO285(82) Heater Conirol

EGPFOO1F

4) Is the measured resistance within specification?
YES

P Substitute with a known - good ECM and check for proper ope‘raifbn.
B If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

b Substitute with a known - good HO2S(S2) and check for proper operation. . |
B If the problem is corrected, replace HO2S(S2) and go to "Verification of Vehicle Repair” procedure.

VERIFICATION OF VEHICLE REPAIR ceosnis

Refer to DTC P0036.
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|[DTC P0038 HO2S HEATER CIRCUIT HIGH (BANK 1 / SENSOR 2)

COMPONENT LOCATION  enoraree

Refer to DTC P0036.

GENERAL DESCRIPTION epsaeo

Refer to DTC P0036.

DTC DESCRIPTION  esonoss

When ECM detects short to power in the heater control circuit, ECM sets DTC P0038.

DTC DETECTING CONDITION  ersasrer

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Check voltage
Enable
Conditions * Poor connection -
Threshold « Short to battery o S'horj( to power in control
Value circuit
: - : : e B1S2
Diagnostic . . .
Time Continuous ECM
MIL ON -
Condition 3 driving cycle

¥ B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  es7eseer

Refer to DTC P0036.

SCHEMATIC DIAGRAM  erroeis

Refer to DTC P0036.

SIGNAL WAVEFORM & DATA ceossans
Refer to DTC P0036.

MONITOR SCANTOOL DATA emascer

Refer to DTC P0036.

TERMINAL AND CONNECTOR INSPECTION  e7asz008

1. Refer to DTC P0036.
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POWER CIRCUIT INSPECTION  eoosssss

1. I1G "OFF".
2. Disconnect HO2S(S2) connector.
3. IG "ON" & ENG "OFF"

4. Measure voltage between terminal 3 of HO2S(S2) harness connector and chassis ground.

Specification : B+

5. Is the measured voltage within specification?

P Go to "Control Circuit Inspection” procedure.

P Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedue.

CONTROL CIRCUIT INSPECTION ecioeeo
1. 1G "OFF".

2. Disconnect HO2S(S2) connector.

3. IG "ON" & ENG "OFF"

4. Measure voltage between terminal 4 of HO2S(S2) harness connector and chassis ground.

Specification : Approx. 3.5V

5. Is the measured voltage within specification?
YES
P Go to "Component Inspection” procedure.

> Repair or replace as necessary and then, go to “Verification of Vehicle Repair"procedure.

COMPONENT INSPECTION  eseieaso
1. Check resistance (S2).

1) IG "OFF".

2) Disconnect HO2S(S2) connector.

3) Measure resistance between terminal 3 and 4 of HO2S(S2) (Component Side)
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SPECIFICATION :

i

ITEM

Specification

Heater Resistance(Q )

Approx. 9.0Q (20C)

1. HO2S(S2) Signal

2. Sensor Ground

3. HO25(S2) Heater Power
4. HO25(52) Heater Control

4) Is the measured resistance within specification?

YES

EGPFOO1F

P Substitute with a known - good ECM and check for proper operation.
P If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

P Substitute with a known - good HO2S(S2) and check for proper operation. '
b If the problem is corrected, replace HO25(S2) and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0036.

EDE03445
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DTC P0106 MANIFOLD ABSOLUTE PRESSURE/BAROMETRIC PRESSURE
CIRCUIT RANGE/PERFORMANCE

COMPONENT LOCATION erecizes

EFPG374B

GENERAL DESCRIPTION eossess

The amount of intake air flow must be inputted to ECM in order to determine the fuel injection quantity. MAPS(Manifold
Absolute Pressure) calculates the amount of air indirectly as measuring the pressure inside of intake manifold. This
mechanism is als! called Speed-Density Type. A , ‘

MAPS transfers analog output signal which is proportional to the change of intake manifold pressure, then, with this signal
and RPM, ECM calculates the amount of intake air flow. .

MAPS is mounted on surge tank to measure the pressure inside of intake manifold, and it consists of a piezo electric
element and hybrid IC which amplifies output signal from the element. A piezo electric element is a sort of a diaphragm
using piezo electric effect. One side of the diaphragm is surrounded with vacuum chamber while intake pressure is applied
to the other side. Thus, signals are output by the transformation of diagphragm according to the change of pressure inside
of intake manifold.

DTC DESCRIPTION  eesceo

If intake manifold pressure is lower than the minimum threshold value or higher than the maximum threshold value ac-
cording to RPM and TPS under normal TPS signal input condition, ECM sets DTC P01086.

DTC DETECTING CONDITION esroesio

ltem Detecting Condition Possible Cause
DTC Strategy e Rationality check
Enable
Conditions e No TPS error detected
¢ Intake manifold pressure < max. Threshold
Threshold f(Eng. Speed, TPS) e Poor connection
Value * Intake manifold pressure < min. Threshold e MAPS
f(Eng. Speed, TPS) e ECM
Diagnostic R
Time 5 sec
MIL ON

Condition e 3 driving cycle
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SPECIFICATION  ersea50

Pressure [Pa] 20 35 60 95 107
Voltag [V] 0.79 1.38 2.37 3.75 4.22

SCHEMATIC DIAGRAM escaines

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAPS
ECM Terminal Connected to Function
1 ECM C101 (37 MAPS Signal
4 [C101 (36) GND 37) g
! 3 = 2 ECM C101 (33) |Reference Voltage (+5V)
-1 LC101 (42) IATS Signal 3 ECM C101 (42) IATS Signal
"__z ] {C101(33) Reference Voltage (+5V) 4 ECM C101 (36) Sensor Ground
{C101 (37) MAPS Signal
[HARNESS CONNECTORS]
il 6]7[8]910]11]12 20{21|22|23|24 5|4
25|26[27]28] 29} 30[31 39} 40| 41[42]43
— 101
(4|3l2l1> 44}45]|46147[48| 49|50 58(59|60]61 62| — c
63[64|65|66|67(68|69]|70]|71]72] 73] 74| 75] 76| 77| 78| 79] 80[ 81 2I1
MAPS & IATS (C115) ECM

EGPF500F

SIGNAL WAVEFORM & DATA esccases

il 8.5 v

FR 1.6 V s

| 1983 [zoon] [curs] [r-st ]| [RECD] [MENU]
As often as possible, the MAPS signal should be compared with the TPS signal. Check whether the

MAPS and TPS signals increase at the same time when accelerating. During acceleration, the MAPS output voltage
increases; during deceleration, the MAPS output voltage decreases.

LFJF360A
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MONITOR SCANTOOL DATA esoscre

1.

Connect scantool to DLC(Data Link Cable).

2. Warm up the engine to normal operating temperature.
3. Monitor "MAPS" parameter on scantool.
1.2 CURRENT DATA 8356
F
* [MAP SENSOR 28.3 kPa |®
(NP SENSORCU) 99y
» |COOLANT TEMP. SENSOR 88.2 °C
% |INT.AIR TEMP.SNSR 38.8 °C
* |THROTTLE P.SENSOR 8.8 %
% (THROTTLE P.SNSR(V) 8.4 VU
* |ENGINE SPEED 851 rpm
TARGET IDLE SPEED 858 rpnm
¥
FIx | [SCEN] [FuLL| [PaRT] [GRPH]
EGPF500G
4. Is the "MAPS" parameter displayed correctly?

B Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, ending, corrosion, contami-
nation, deterioration, or damage. Repair or replace asnecessary and go to "Verification of Vehicle Repair" procedure.

» Go to "Terminal and Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION erescsne

1.

Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?
YES
P Repair as necessary and go to "Verification of vehicle Repair" procedure.

» Go to " Voltage Inspection " procedure.

VOLTAGE INSPECTION  esezrsea

1.

IG "OFF",
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2. Disconnect MAPS connector.
3. IG "ON" & ENG "OFF".

4. Measure voltage between terminal 1, 2,4 of MAPS harness connector and chassis ground.

Specification :

Terminal 1 : Approx. 5V
Terminal 2 : Approx. 5V
Terminal 4 : Below 0V

5. s the measured voltage within specification?

B Go to "Component Inspection " procedure.

» Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ercrasre

1. Check MAPS performance.
1) IG "OFF".
2) Connnect CH A probe to terminal 1 of MAPS and CH B probe to terminal 1 of TPS connector.
3) Warm up the engine to normal operating temperature.

4) Measure signal waveform of MAPS and TPS together by stepping on and off the accellerator padel.

FR

1. MAPS Signal

1. TPS Signal

Fh [zoot ] [CURS| [R-ST] |RECD] [MENU]

EGPFO03U

5) Is the measured signal waveform(Comparison response of TPS with MAPS) O.K?

» Go to "Check ECM" as follows.
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P Substitute with a known - good MAPS and check for proper operation.
B If the problem is corrected, replace MAPS and go to "Verification of Vehicle Repair" procedure.

Check ECM.

—

)
2)
3)
4)

IG "OFF" and disconnect MAPS connector.
Connect scantool and Key "ON".
Select simulation function on scantool.

Simulate voltage at terminal 1 of MAPS signal connector.

i.6 SIMU~-SCAN

dllhP SENS 2.5 4
x |HAP SENSOR 147. Bpsi
% [ENGINE SPEED 8.8 rpm _
ADAPTED THROTTLE 2 Mape ignal
v 3. JATS Signal

SIMULATION OF VOLTAGE

Z.08 U

C CH B ONLY )

4. Sensor Ground

[METR] [SIML] [ =+ |[ — ][Fin ]

EGPF0O03V

5) Does the signal value of MAPS change according to simulation voltage?

» Thoroughly check connectors for looseness, poor connection, bending, corrosion,contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verificationof Vehicle Repair" procedure.

P Substitute with a known - good ECM and check for proper operation.
P If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esiras

Atfter a repair, it is essential to verify that the fault has been corrected.

1.

2.

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
Clear the DTCs and Operate the vehicle within DTC Enable conditions in General information.

Are any DTCs present ?

» Go to the applicable troubleshooting procedure.

P System is performing to specification at this time.
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CIRCUIT LOW INPUT

DTC P0107 MANIFOLD ABSOLUTE PRESSURE/BAROMETRIC PRESSURE

COMPONENT LOCATION esnerssc

Refer to DTC P0106.

GENERAL DESCRIPTION  esaarsea

Refer to DTC P0106.

DTC DESCRIPTION  esrseoss

If sensor signal input is lower than 0.23V during 5 sec, ECM sets DT‘C‘ P0O107.

DTC DETECTING CONDITION

E6C1E4FF

item Detecting Condition Possible Cause
DTC Strategy e Signal check, low
Cfgggfns Poor connection
‘Open or short to ground
Threshold in power circuit
Value * Sensor voltage < 0.23 V Short to ground in signal
; - circuit
Dla_lginmo:tlc e 5 sec MAPS
ECM
MIL ON ¢ 3 driving cycle
Condition g9 cy

SPECIFICATION  escsarce

Refer to DTC P0O106.

SCHEMATIC DIAGRAM  ecrisoco

Refer to DTC P0106.

SIGNAL WAVEFORM & DATA

Refer to DTC P0106.

MONITOR SCANTOOL DATA

Refer to DTC P0106.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0106.

EB8BFFAD

ED29D76D

EOBECSE7C
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POWER SUPPLY CIRCUIT INSPECTION casreote

1. 1G "OFF".
2. Disconnect MAPS cohnector.
3. IG "ON" & ENG "OFF"

4. Measure voltage between terminal 2 of MAPS harness connector and chassis ground.

Specification : Approx. 5V

5. Is the measured voltage within specification?

B Go to "Signal Circuit Inspection” procedure.

» Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  escarsor

1. 1G "OFF".
2. Disconnect MAPS connector.
3. 1IG "ON" & ENG "OFF*"

4. Measure voltage terminal 1 of MAPS harness connector and chassis ground.

Specification : Approx. 5V

5. s the measured voltage within specification?
YES.
P Go to "Component Inspection” procedure.

» Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ezs0r175

1. Check MAPS performance.
1) IG "OFF".
2) Connnect CH A probe to terminal 1 of MAPS and CH B probe to terminal 1 of TPS connector.
3) Warm up the engine to normal operating temperature.

4) Measure signal waveform of MAPS and TPS together by stepping on and off the accellerator padel.
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Ci15
1. MAPS Signal
C126
(EE
1. TP8 Signal

‘fqgim)f, Izboﬁl |.CURS I.IR-.-ST.I ﬁmcnl | HENU 'l

EGPF003U

5) Is the measured signal waveform(Comparison response of TPS with MAPS) O.K?

B Go to "Check ECM" as follows

P Substitute with a known - good MAPS and check for proper operation.
B If the problem is corrected, replace MAPS and go to "Verification of Vehicle Repair" procedure..

2. Check ECM.
1) 1G "OFF" and disconnect MAPS connector.
2) Connect scantool and Key "ON".
3) Select simulation function on scantool.

4) Simulate voltage at terminal 1 of MAPS signal connector.

1.6 SIMU-SCAN

SJ11oP SENSOR UOLTAGE
* IMAP SENSOR 147 .8ps=i

B
% [ENGINE SPEED 8.8 rpn '
: ignal

ADAPTED THROTTLE y MAbS pgna

v 3. IATS Signal

SIMULATION OF VOLTAGE

Z.08 U

¢ CH B ONLY )
[METR| [SINL] [+ ]| — |[r1ir]

4. Sensor Ground

EGPF003V

5) Does the signal value of MAPS change according to simulation voltage?
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P Thoroughly check connectors for looseness, poor connection, bending, corrosion,contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verificationof Vehicle Repair" procedure.

P Substitute with a known - good ECM and check for proper operation.
B If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair* procedure.

VERIFICATION OF VEHICLE REPAIR

E4454230

Refer to DTC P0106.
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CIRCUIT HIGH INPUT

DTC P0108 MANIFOLD ABSOLUTE PRESSURE/BAROMETRIC PRESSURE

COMPONENT LOCAT'ON E8616607

Refer to DTC P0106.

GENERAL DESCRIPTION eascosne

Refer to DTC P0106.

DTC DESCRIPTION esssesoo

if sensor signal input is higher than 4.88V during 5 sec, ECM sets DTC P0108.

DTC DETECTING CONDITION ersecrs

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Signal check, high
Cf:ggfns ° RPM < 30 . e Poor connection
e 5sec after engine start « Open or short to power

Threshold in signal circuit

Value * Sensor voltage ) 4.88V e Open in ground circuit
Di " ¢ MAPS

agnostic s 5 sec « ECM

Time

MIL ONCondition e 3 driving cycle

SPECIFICATION  esopsece

Refer to DTC P0106.

SCHEMATIC DIAGRAM  ecaosaca

Refer to DTC P0106.

SIGNAL WAVEFORM & DATA erseoasc

Refer to DTC P0106.

MONITOR SCANTOOL DATA estacreo

Refer to DTC P0106.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P01086.

E776A4C2
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SIGNAL CIRCUIT INSPECTION  css00900

1. Check open in harness.
1) 1G "OFF".
2) Disconnect MAPS connector.
3) IG "ON" & ENG "OFF"

4) Measure voltage between terminal 1 of MAPS harness connector and chassis ground.

Specification : Approx. 5V

5) s the measured voltage within specification?

B Go to "Check short to battery in harness" as follows.

> Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.
2. Check short to battery in harness. |
1) IG "OFF". .
2) Disconnect MAPS and ECM connector.

3) Measure resistance between terminal 1 and 2 MAPS harness connector.

Specification : Infinite

4) Is the measured resistance within specification?
YES
P Go to "Ground Circuit Inspection” procedure.

> Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  &os7os50

1. 1G "OFF",
2. Disconnect MAPS connector.

3. Measure resistance between terminal 4 of MAPS harness connector and chassis ground.

Specification : Below 1Q

4. Is the measured resistance within specification?

YES
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P Go to "Component Inspection" procedure.

» Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  erao0e

Check MAPS performance.

1) 1G "OFF".

2) Connnect CH A probe to terminal 1 of MAPS and CH B probe to terminal 1 of TPS connector.

3) Warm up the engine to normal operating temperature.

4) Measure signal waveform of MAPS and TPS together by stepping on and off the accellerator padel.

1. MAPS Signal

_m [zooM] [CURS| [B-ST] |RECD] |MENU]

1. TPS Signal

EGPF003U

5) Is the measured signal waveform(Comparison response of TPS with MAPS) O.K?

YES

B Go to "Check ECM" as follows.

B Substitute with a known - good MAPS and check for proper operation.
b If the problem is corrected, replace MAPS and go to "Verification of Vehicle Repair" procedure.

Check ECM.
1)} IG "OFF" and disconnect MAPS connector.
2) Connect scantool and Key "ON".

3) Select simulation function on scantool.

4) Simulate voltage at terminal 1 of MAPS signal connector.
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1.6 SINU-SCAN
— e Y
alNAP SENSOR VOLTAGE =
% |MAP SENSOR 147.8psi | g
% |ENGINE SPEED 8.8 rpm 1. MAPS Sianal
ADAPTED THROTTLE 2. MAPS Power
¥ 3. IATS Signal
SIMULATION OF UOLTAGE 4, Sensor Ground
2. 98 U
¢ CH B ONLY )
[METR| [SIML] | + |[ = ][F1x ]

EGPF003V

5) Does the signal value of MAPS change according to simulation voltage?

B Thoroughly check connectors for looseness, poor connection, bending, corrosion,contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verificationof Vehicle Repair" procedure.

P Substitute with a known - good ECM and check for proper operation. ‘ :
b If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR coorss

Refer to DTC P0106.
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FUEL SYSTEM

[DTC P0112 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT LOW INPUT I

COMPONENT LOCATION  eosssas

GENERAL DESCRIPTION  eczepsar

EFPG374B

The Intake Air Temperature (IAT) sensor measures the temperature of engine intake air. The Intake Air Temperature (IAT)
sensor is a thermistor (a variable resistor that changes along with outside air temperature) in series with a fixed resistor
in the PCM. The ECM applies 5V to the |AT sensor. The ECM monitors the voltage across the IAT sensor and converts
it into a temperature reading. When the outside air temperature is cold the IAT sensor resistance is high, and when the
outside air temperature is warm the IAT sensor resistance is low. Therefore, when the air temperature is cold the ECM will
receive a high voltage input, and when the air temperature is warm the ECM will receive a low voltage input. The signal
from IAT sensor is used for injection duration correction, ignition timing correction and idle speed correction(Air-density

correction).

DTC DESCRIPTION

ESEASBBS

If measured temperature is higher than the maximum threshold value during 0.2sec, ECM sets DTC P0112.

(In this case, the input signal voltage is the minimum threshold vaue.)

DTC DETECTING CONDITION eocoesss

ltem Detecting Condition Possible Cause
DTC Strategy e Signal check, low
Enable
Conditions ¢ Poor connection
Threshold ¢ Short to ground in signal
Value * Measured temperature > 128 T circuit 9 9
. ; o |ATS
Diagnostic
Time 0.2 sec e ECM
MIL ON

Condition

3 driving cycle
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SPECIFICATION  escarsee

Temperature [C] Temperature [°F] Resistance [Q ]
-40.0 -40.0 o 40.93 ~ 48.35
-20.0 -4.0 13.89 ~ 16.03
0.0 32.0 5.38 ~ 6.09
20.0 68.0 2.31 ~ 2.57
40.0 104.0 1.08 ~ 1.20
60.0 140.0 0.54 ~ 0.62
80.0 176.0 0.29 ~ 0.34

SCHEMATIC DIAGRAM esossars

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAPS
ECM Terminal Connected to Function
4 57101 (36) GND 1 ECM C101 (37) MAPS Signal
—-Cb 3 — . 2 ECM C101 (33)  [Reference Voltage (+5V)
1% 1C101 (42) IATS Signal 3 ECM C101 (42) IATS Signal
&_‘z EC"Q" (33) Reference Voltage (+5V) 4 ECM C101 (36) Sensor GrOUnd
! {C101 (37) MAPS Signal '
[HARNESS CONNECTORS]
=g 6] 7|8]9]10f11]12][13]14]15 2021222324514

. P 5] an
25126|27)28129130|31[32}33| 34 618 39140}41{42143 c101
413121 3
44145146147148|49|50/51{52|53|54|55|56|57|58|59|60|61|62
63]64]65|66167168|169|70|71]72{73]|74]|75|76|77|78}79}80|81 2I1
MAPS & IATS (C115) ECM

EGPF500F

MONITOR SCANTOOL DATA  ecososee

1. Connect scantool to DLC(Data Link Cable).
2. Warm up the engine to normal operating temperature.

3. Monitor "IATS" parameter on scantool.
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1.2 CURRENT DATA 85-/98

&
COOLANT TEMP. SENSOR 87.8 °C B
INT.AIR TEHP.SNSR
ENGINE SPEED
BATTERY VOLTAGE
MAP SENSOR

MAP SENSOR(V)
THROTTLE P.SENSOR
THROTTLE P.SNER(V) B.4 ¥

FIX | [SCRN]| [FULL] [PaRT | [cRPH]

EGPF500H

Is the "IATS" parameter displayed correctly?

B Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, ending, corrosion, contami-
nation, deterioration, or damage. Repair or replace asnecessary and go to "Verification of Vehicle Repair" procedure.

P Go to "Terminal and Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  ezs02381

1.

Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?
YES
P Repair as necessary and go to "Verification of vehicle Repair® procedure.

P Go to " Signal Circuit Inspection " procedure.

SIGNAL CIRCUIT INSPECTION  eoseeser

PN

IG "OFF".
Disconnect IATS connector.
IG "ON" & ENG "OFF".

Measure voltage between terminal 3 of IATS harness connector and chassis ground.

Specification : Approx. 5V




DTC TROUBLESHOOTING PROCEDURES FL -67

5. Is the measured voltage within specification?

P Go to "Component Inspection” procedure.

P Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  esrreacs
1. Check IATS resistance.

1) G "OFF".

2) Disconnect IATS connector.

3) Measure resistance between terminal 3 and 4 of IATS connector(Component Side)

Specification :

Temperature [T] Temperature ['F] - Resistance [ ]
-40.0 -40.0 LTI . 40.93 ~ 48.35
-20.0 -4.0 13.89 ~ 16.03
0.0 320 e 538 ~ 6.09
20.0 - 68.0 ' 2.31 ~ 2,57
40.0 104.0 1.08 ~ 1.20 -
60.0 , . 140.0 0.54 ~ 0.62
80.0 o 176.0 0.29 ~ 0.34

1. MAPS Signal
2. MAPS Power
3. IATS Signal
4, Sensor Ground

EGPFOO1M

4) Is the measured resistance within specification ?
YES
» Go to “Check ECM" as follows.
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» Substitute with a known - good IATS and check for proper operation.
» If the problem is corrected, replace IATS and go to "Verification of Vehicle Repalr" procedure.

2. Check ECM.
1) 1G "OFF" and disconnect MAFS/MAPS connector.
2) Connect scantool and Key "ON".
3) Select simulation function on scantool.

4) Simulate voltage at terminal 3 of IATS signal connector.

i.6 SIMU-SCaAN

¥ ENGIMNE SPEED 8.8 rpnm
¥ [COOLANT TEMP. SENSOR 88.5 °C
IND IR TEMP.SNSR 3.8 "G

PCSV DUTY -
1. MAPS Signal
SIMULATION OF VOLTAGE 2. MAPS Power
3. IATS Signal
3 . 58 U 4. Sensor Ground
( CH B ONMLY )
[METR] [SIML] [+ [ = ][Fix |

EGPFOO3W
5) Does the signal value of IATS change according to simulation voltage?
 YES

P Thoroughly check connectors for looseness, poor connection, bending, corrosion,contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verificationof Vehicle Repair" procedure.

B Substitute with a known - good ECM and check for proper operation.
p If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair® procedure.

VERIFICATION OF VEHICLE REPAIR cexs07s
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Clear the DTCs and Operate the vehicle within DTC Enable conditions in General information.
3. Are any DTCs present ?
YES
P Go to the applicable troubléshooﬁng procedure.

B System is performing to specification at this time.
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IDTC P0113 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT HIGH INPUT |

COMPONENT LOCATION esceracs

Refer to DTC P0112.

GENERAL DESCRIPTION esrrcace

Refer to DTC P0112.

DTC DESCRIPTION  esreoer

If measured temperature is lower than the minimum threshold value during 0.2sec, ECM sets DTC P0113.
(In this case, the input signal voltage is the maximum threshold vaue.)

DTC DETECTING CONDITION  esossrer

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Signal check, high

Idle and no fuel cut-off

Enable
Conditions No fault on ECTS and VSS e Poor connection

Integrated air mass > 24kg « Open or short to power

Threshold o sianal cirouit
e Measured temperature < -38C in signai circul

-]

Value ¢ Open in ground circuit
; : , e |ATS

Diagnostic . . oo Al
Time 0.2 sec e ECM

MIL ON -

Condition 3 driving cycle

SPECIFICATION  ciosei3e

Refer to DTC P0112.

SCHEMATIC DIAGRAM EEB12017

Refer to DTC P0112.

MONITOR SCANTOOL DATA  ecssnoo

Refer to DTC P0112.

TERMINAL AND CONNECTOR INSPECTION  eseecesa

Refer to DTC P0112.

SIGNAL CIRCUIT INSPECTION ercosacr

1. Check open in harness.

1) IG "OFF".
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2) - Disconnect IATS connector.
3) IG "ON" & ENG "OFF"

4) Measure voltage between terminal 3 of IATS harness connector and chassis ground.

Specification : Approx. 5V

5) Is the measured voliage within specification?

P Go to "Check short to ground in harness” as follows.

b Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.
2. Check short to ground in harness. |
1) 1G "OFF".
2) Disconnect IATS and ECM connector.

3) Measure resistance between terminal 3 and 4 of IATS harness connector.

Specification : Infinite

4) Is the measured resistance within specification?

B Go to "Ground Circuit Inspection” procedure.

» Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  ersresrs

—

IG "OFF".
2. Disconnect IATS connector.
IG "ON" & ENG "OFF"

Measure voltage between terminal 3 of IATS harness connector and chassis ground(A)

SN

Measure voltage between terminal 3 and 4 of IATS harness connector. (B)

Specification : "A" - "B" = Below 200mV

6. Is the measured voltage within specification?
YES

P Go to "Component Inspection” procedure.
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B Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eassiaor

1. Check IATS resistance.
1) 1G "OFF".

2) Disconnect IATS connector.

3) Measure resistance between terminal 3 and 4 of IATS connector(Component Side)

Specification :

Temperature [TC] Temperature [°F] Resistance [Q ]

-40.0 -40.0 40.93 ~ 48.35
-20.0 -4.0 13.89 ~ 16.03

0.0 32.0 5.38 ~ 6.09

20.0 68.0 2.31 ~ 257

40.0 104.0 1.08 ~ 1.20
60.0 140.0 0.54 ~ 0.62
80 w0 029 - 034

1. MAPS Signal
2. MAPS Power
3. IATS Signal
4. Sensor Ground

4) s the measured resistance within specification ?

» Go to "Check ECM" as follows.

> Substitute with a known - good IATS and check for proper operation.

> If the problem is corrected, replace IATS and go to "Verification of Vehicle Repair" procedure.

2. Check ECM.

EGPF0O0O1IM
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5)

IG "OFF" and disconnect MAFS/MAPS connector.
Connect scantool and Key "ON".
Select simulation function on scantool.

Simulate voltage at terminal 3 of IATS signal connector.

i.6 SIMU-SCAN

¥ |ENGINE SPEED B.8 rpm
¥ [COCLANT TEMP. SENSCOR 88.5 °C
INI.ALR TEMP.SNSR 3.8 °C

PCSU DUTY

' .
1. MAPS Signal
SIHULATION OF VOLTAGE o MAPS Power
3. 1ATS Signal
3 . 55 U 4. Sensor Ground
¢ CH B ONLY )
[METR] [SIML | [+ |[ — |[Fin ]

EGPFO03W

Does the signal value of IATS change according to simulation voltage?

P Thoroughly check connectors for looseness, poor connection, bending, corrosion,contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verificationof Vehicle Repair" procedure.

b Substitute with a known - good ECM and check for proper operation. ‘
b If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR eossas

Refer to DTC P0112.
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DTC P0116 ENGINE COOLANT TEMPERATURE CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION

E1D0O0F83

S P
A AL

ECTS

EFPG381B

GENERAL DESCRIPTION  costcoea
The Engine Coolant Temperature(ECT) Sensor measures the temperature of engine coolant. The Engine Coolant Tem-
perature (ECT) Sensor is located near the thermostat housing of the cylinder head. ECT Sensor is a thermistor (A Variable
Resistor that Changes Along with ECT) in series with a fixed resistor in the Engine Control Module (ECM). The ECM ap-
plies 5 volts to the ECT sensor. The ECM monitors the voltage across the ECT sensor and converts it into a temperature
reading. When the engine is cold the ECT sensor resistance is high, and when the engine is warm the ECT sensor
resistance is low. Therefore, when the engine is cold the ECM will receive a high voltage input, and when the engine is
warm the ECM will receive a low voltage input. The signal from ECT sensor is used for Injection control, ignition timing,
idle speed and cooling fan control. ~

DTC DESCRIPTION

E64D797E

ECM compares measured value to model value, then the deviation between 2 values is over the threshold value, ECM
sets DTC P0O116.

DTC DETECTING CONDITION

E7AEEF52

ltem Detecting Condition Possible Cause
DTC L
Strategy Rationality check
Enable  Low heat power mode driving counter = 2
Conditions  High heat power mode driving counter = 2
Threshold e Poor connection
Value ¢ Max temp. - Min temp. < 0.8~3.0 C (1.44~5.4 °F) . Eg{ﬂs
Diagnostic .
Time )
MIL ON o 3 drivi |
Condition riving cycie
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SPECIFICATION  escreons
Temperature [TC] Temperature ['F] Resistance [Q ]
-40.0 -40.0 48.14
-20.0 -4.0 14.13 ~ 16.83
0.0 320 5.79
20.0 68.0 2.31 ~ 2.59
40.0 104.0 1.15
60.0 140.0 0.59
80.0 176.0 0.32
SCHEMATIC DIAGRAM  ei7oasss
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECTS ECM Cluster
1 T Terminal Connected to Function
1 Chassis ground
__IZ__ 2 2 Cluster
———> Cluster
' 3 ECM C101 (35) Sensor Ground
3 . .
—Z [C101 (35) GND 4 ECM C101 (39) Sensor Signal
4 [c101 (39) Sensor signal
[HARNESS CONNECTORS]
6[7]8]9]10l11}12}13|14}15|16]17 222324514
25|26{27|28{29]|30]31]32{ 3334|3536 58] 40]41[42]43 s
44|45)46|47|48[49|50]51]52|53|54|55|56|57|58]|59|60]61 |62} C101
63164|65[66167|68|69]|70| 71| 72| 73| 74| 75| 76| 77| 78| 79|80 81 2!1
ECTS (C127) ECM
EGPF500!
MONITOR SCANTOOL DATA esatasss

1. Connect scantool to DLC(Data Link Cable).

2. Warm up the engine to normal operating temperature.

3. Monitor "ECTS" parameter on scantool.
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1.2 CURRENT DATA 8449
F
* AP SENSOR 28.3 kPa ®
% |MAP SENSOR(V) 1.1V
G COOLANT TEHP. SENSOR  87.8 °C
x |INT.AIR TEMP.SNSR 38.3 °cC
¥ |THROTTLE P.SENSOR 8.8 %
% |THROTTLE P.SNSR(Y) 8.4 v
BATTERY VOLTAGE 13.5 Y
ADAPTED THROTTLE 7.4 %

FIX | |SCRN| [FULL] [PaRT | [GRPH]

EGPF500J

Is the "ECTS" parameter displayed correctly?

B Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, ending, corrosion, contami-
nation, deterioration, or damage. Repair or replace asnecessary and go to "Verification of Vehicle Repair" procedure.

B Go to "Terminal and Connector Inspection" procedure.

TERMINAL AND CONNECTOR INSPECTION ecensese

1.

Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

» Repair as necessary and go to "Verification of vehicle Repair" procedure.

P Go to " Voltage check " procedure.

VOLTAGE INSPECTION  escosrss

IG "OFF".

Disconnect ECTS connector.

IG "ON" & ENG "OFF"

Measure voltage between terminal 4 of ECTS harness connector and chassis ground.

Measure voltage between terminal 3 of ECTS harness connector and chassis ground.
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Specification :
Terminal 4 Approx. 5V
Terminal 3 Approx. 0V

6. Is the measured voltage within specification?

» Go to "Component Inspection” procedure.

B Repair or replace as necessary and then, go to "Verification of Vehicle Repair* procedure.

COMPONENT INSPECTION
1. Check ECTS resistance.
1) 1G "OFF".

2) Disconnect ECTS connector.

E3AG7E44

3) Measure resistance between terminal 3 and 4 of ECTS harness connector.(Component Side)

SPECIFICATION :

Temperature [TC] Temperature [F] Resistance [Q ]
-40.0 -40.0 48.14
-20.0 -4.0 14.13 ~ 16.83
0.0 32.0 5.79
20.0 68.0 2.31 ~ 259
40.0 104.0 1.15
60.0 140.0 0.59
80.0 176.0 0.32

4) Is the measured resistance within specification?

YES
P Go to "Check ECM" as fo

b Substitute with a known - good ECTS and check for proper operation.

llows.

b If the problem is corrected, replace ECTS and go to "Verification of Vehicle Repair" procedure.

2. Check ECM.

1) IG "OFF" and disconnect ECTS connector.

2) Connect scantool and Key "ON".

3) Select simulation function on scantool.

4) Simulate voltage at terminal 4 of ECTS signal connector.
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5) Does the signal value of ECTS change according to simulation voltage?
YES

B Thoroughly check connectors for looseness, poor connection, bending, corrasion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

P Substitute with a known - good ECM and check for proper operation.
b If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esircror

After a repair, it is essential to verify that the fault has been corrected.

1.
2.

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
Clear the DTCs and Operate the vehicle within DTC Enable conditions in General information.

Are any DTCs present ?

» Go to the applicable troubleshooting procedure.

B System is performing to specification at this time.
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IDTC P0117 ENGINE COOLANT TEMPERATURE CIRCUIT LOW INPUT

|

COMPONENT LOCATION  eiresors

Refer to DTC P0116.

GENERAL DESCRIPTION erczraz

Refer to DTC P0116.

DTC DESCRIPTION eirro2ir

If measured temperature is higher than the maximum threshold value, ECM sets DTC P0117.
(In this case, the input signal voltage is the minimum threshold vaue.)

DTC DETECTING CONDITION er2sse28

item Detecting Condition Possible Cause
DTC Strategy e Signal check, low
Enable
Conditions

e Poor connection

Threshold hort t in si
¢ Measured temperature > 138.8 C ® Short to ground in signal

o circuit ,
Diagnostic : Eg_{/‘s ;
Time
MIL ON o
Condition e 3 driving cycle

SPECIFICATION  ecsassso

Refer to DTC P0O116.

SCHEMATIC DIAGRAM  escozess

Refer to DTC P0116.

MONITOR SCANTOOL DATA eseasacs

Refer to DTC P0116.

TERMINAL AND CONNECTOR INSPECTION cseosroc

Refer to DTC P0116.

SIGNAL CIRCUIT INSPECTION eroecrzo

1. 1G "OFF".
2. Disconnect ECTS connector.

3. IG "ON" & ENG "OFF"
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4. Measure voltage between terminal 4 of ECTS harness connector and chassis ground.

Specification : Approx. 5V

5. Is the measured voltage within specification?

» Go to "Component inspection" procedure.

B Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION

1. Check ECTS resistance.

1) IG "OFF".

2) Disconnect ECTS connector.

EO18EF02

3) Measure resistance between terminal 3 and 4 of ECTS harness connector.(Component Side)

SPECIFICATION :

Temperature [TC] Temperature [°F] Resistance [Q ]
-40.0 -40.0 48.14
-20.0 -4.0 1413 ~ 16.83
0.0 32.0 5.79
20.0 68.0 2.31 ~ 259
40.0 104.0 1.15
60.0 140.0 0.59
80.0 176.0 0.32

4) Is the measured resistance within specification?

B Go to "Check ECM" as follows.

B Substitute with a known - good ECTS and check for proper operation.

B If the problem is corrected, replace ECTS and go to "Verification of Vehicle Repair" procedure.

2. Check ECM.

1) 1G "OFF" and disconnect ECTS connector.

2) Connect scantool and Key "ON".

3) Select simulation function on scantool.

4) Simulate voltage at terminal 4 of ECTS signal connector.
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5) Does the signal value of ECTS change according to simulation voltage?
_YES

» Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

P Substitute with a known - good ECM and check for proper operation.
b If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR eosreics

Refer to DTC P0O116.



DTC TROUBLESHOOTING PROCEDURES FL -81

IDTC P0118 ENGINE COOLANT TEMPERATURE CIRCUIT HIGH INPUT

|

COMPONENT LOCATION esorcero

Refer to DTC P01186.

GENERAL DESCRIPTION eorasssc

Refer to DTC P0116.

DTC DESCRIPTION  eeaerras

If measured temperature is lower than the minimum threshold value, ECM sets DTC P0118.
(In this case, the input signal voltage is the maximum threshold vaue.)

DTC DETECTING CONDITION e1zsezes

ltem Detecting Condition Possible Cause
DTC Strategy e Signal check, high ' '
Enable ° Time (after integrated air mass > 0.18kg) > Os ‘
Conditions * Increase of measured temp. after start ( 2.3C e Poor connection
Threshold ‘ ' ¢ Open or short to power
Value o Measured temperature < -38.3 C in signal circuit
e Open in ground circuit
Diagnostic ' s ECTS
Time e ECM
MIL ON .
Condition 3 driving cycle

SPECIFICATION  ecarerrs

Refer to DTC P0Q116.

SCHEMATIC DIAGRAM  eoaracee

Refer to DTC P01186.

MONITOR SCANTOOL DATA  ceaoiess

Refer to DTC P0116.

TERMINAL AND CONNECTOR INSPECTION  essacrso

Refer to DTC P0116.

SIGNAL CIRCUIT INSPECTION  exciscso
1. G "OFF",

2. Disconnect ECTS connector.
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3. IG "ON" & ENG "OFF"

4. Measure voltage between terminal 4 of ECTS harness connector and chassis ground.

Specification : Approx. 5V

5. Is the measured voltage within specification?

P Go to "Ground Circuit Inspection" procedure.

B Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  eoseeoio

—t

IG "OFF".
Disconnect ECTS "connector.
IG "ON" & ENG "OFF"

Measure voltage between terminal 4 of ECTS harness connector and chassis ground.(A)

o A~ W N

Measure voltage between terminal 4 and 3 of ECTS harness connector.(B)

Specification : "A" - "B" = Below 200mV

6. Is the measured voltage within specification?

B Go to "Component Insepction” procedure.

¥ Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eocsorer
1. Check ECTS resistance.

1) 1G "OFF".

2) Disconnect ECTS connector.

3) Measure resistance between terminal 3 and 4 of ECTS connector.(Component Sidé)

SPECIFICATION :

Temperatufe [C] Temperature [°F] , Resistance [Q]
-40.0 -40.0 48.14
-20.0 -4.0 14.13 ~ 16.83

0.0 32.0 5.79
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20.0 68.0 231 ~ 259
40.0 104.0 1.15
60.0 140.0 0.59
80.0 176.0 0.32

2.

4)

1. Ground

2. Cluster Signal
3. Sensor Ground
4. ECTS Signal

Is the measured resistance within specification?

P Go to "Check ECM" as follows.

B Substitute with a known - good ECTS and check for proper operation.

B If the problem is corrected, replace ECTS and go to *Verification of Vehicle Repair" procedure.

Check ECM.

1)
2)

IG "OFF* and disconnect ECTS connector.

Connect scantool and Key "ON".

Select simulation function on scantool.

Simulate voltage at terminal 4 of ECTS signal connector.

1. Ground

2. Cluster Signal
3. Sensor Ground
4. ECTS Signal

EGPF001Q

EFPGO003X
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5) Does the signal value of ECTS change according to simulation voltage?

YES

B Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair* procedure.

B Substitute with a known - good ECM and check for proper operation.
¥ If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure:

VERIFICATION OF VEHICLE REPAIR esmscsao

Refer to DTC P0O116.
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DTC P0121 THROTTLE/PEDAL POSITION SENSOR/SWITCH "A"™ CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION ecisizs

NS

EFPG375B

GENERAL DESCRIPTION eorcaces

The Throttle Position Sensor (TPS) is mounted on the throttle body and detects the opening angle of the throttle plate.The
TPS has a variable resistor (potentiometer) whose characteristic is the resistance changing according to the throttle angle.
During acceleration, the TPS resistance between the reference 5V and the signal terminal decreases and output voltage
increases; during deceleration, the TPS resistance increases and TPS output voltage decreases.The ECM supplies a
reference 5V to the TPS and the output voltage increases directly with the opening of the throttle valve. The TPS output
voltage will vary from 0.2~0.8V at closed throttle to 4.3~4.8V at wide-open throttle.The ECM determines operating con-
ditions such as idle (closed throttle), part load, acceleration/deceleration, and wide-open throttle from the TPS. Also The
ECM uses the Mass Air Flow Sensor (MAFS) or Manifold Absolute Pressure Sensor (MAPS) signal along with the TPS
signal to adjust fuel injection duration and ignition timing.

DTC DESCRIPTION  eosooras

It the number that throttle angle input signal chages rapidly (above 30%) is 3 times or more, ECM sets DTC P0121.

DTC DETECTING CONDITION esceoncs

Item Detecting Condition Possible Cause

DTC Strategy ¢ Rationality check (Jittering)

Enable
Conditions

e Engine speed > 600 rpm

Threshold ¢ Poor connection
Value » Counter of | A throttie angle > 30% | = 3 times e TPS ete

e ECM

Diagnostic
Time
MIL ON
Condition

e 3 driving cycle
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SPECIFICATION  coaseesr

ITEM

Specification

TPS Resistance (kR )

2kQ + 20% (207C)

SCH EMATIC DIAG RAM EASFEE2E

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

Terminal Connected to Function
1 ECM C101 (16) TPS Signal
2 ECM C101 (32) | Reference Voltage (+5V)
3 ECM C101 (17) Sensor Ground

TPS (C126)

TPS
2
E1 01 (32) Reference Voltage (+5V)
( ! [c1o1 (16) TPS signal
3
[C101 (17) GND
[HARNESS CONNECTORS]

1211314

19]20]21|22]23[24 514

38| 3g9]40 |
4 41 42]43 c101

50(51]52

57|58|59|60|61}62

AREE

73| 74]75] 76| 77| 78| 79]80|81 2l1

69170]71|72

ECM -

SIGNAL WAVEFORM & DATA esasceca

B 1.0 v

_m [ z;oogil [:cuias ]E [ RiSTEj [;!E(;D | | HI;NU]

MONITOR SCANTOOL DATA  esssoeso

1. Connect scantool to Data Link Connector(DLC).

2. Warm up the engine to normal operating temperature.

EGPF500K

EFPFO25A
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3. Monitor the "TPS" parameters on the scantool.
1.2 CUBRENT DATA #3-58
&
* |MAP SENSOR 28.3 kPa | B
» [MAP SENSOR(Y) i.1 v
» [COOLANT TEMP. SENSOR 88.2 °C
3 [INT.AIR TEMP.SHSR 38.8 °C
% |THROTTLE P.SENSOR 6.8 %
Y THROTTLE P.SNSR(U) 8.4 U |
¥ |[ENGINE SPEED 851 rpm
TARGET IDLE SPEED 858 rpn
¥
FIX | [ScBN| [FULL| [PaRT]| [GRPH]
EGPFS500L
4. Are the parameters displayed correctly?

B Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of vehicle Repair" procedure.

» Go to "Terminal and Connector Inspection" procedure.

TERMINAL AND CONNECTOR INSPECTION  cocssros

1.

Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?
YES
> Repair as necessary and go to "Verification of vehicle Repair" procedure.

» Go to "TPS circuit inspection” procedure.

TPS CIRCUIT INSPECTION

1.

2.

Key "OFF",
Disconnect TPS connector.
Key "ON" & ENG "OFF".

Measure the voltage between terminal 1, 2, 3 of TPS harness connector and chassis ground.
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Specification :

Terminal 1 : Approx. 5V
Terminal 2 : Approx. 5V
Terminal 3 : Approx. 0V

5. s the measured voltage within specifications?

B Go to "Component inspection" procedure.

» Check for Open or Short in TPS circuit. Repair as necessary and then go to "Verification of Vehicle Repair" pro-
cedure.

COMPONENT INSPECTION  ecsrsao

1. Check TPS resistance.
1) Key "OFF".
2) Disconnect TPS connector.
3) Measure the resistance between terminal 2 and 3 of TPS component side.

SPECIFICATION :

ITEM » Specification

TPS Resistance (kQ') 2kQ = 20% (20T)

1. Sensor signal
2. Sensor power
3. Sensor ground

EééFOMU
4) Is the measured resistance within specifications?
YES

B Go to "Check ECM" procedure.

B Substitute with a known-good TPS and check for proper operation. If the problem iscorrected, repla;:e TPS
and then go to "Verification of Vehicle Repair" procedure.
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2. Check ECM.

VERIFICATION OF VEHICLE REPAIR

After a repair, it is essential to verify that the fault has been corrected.
1.
2.

1) Key "OFF".

2) Connect the scantool and select "Simulation SCAN" in the menu.

3) Connect channel A of scantool with terminal 1 of TPS harness connector, and key "ON" & ENG "OFf",

4) Simulate voltage at signal line.

1.6 SINMU-SCAN

¥ |THROTTLE P.SENSOR 44.7 4
¥ |[ENGINE SPEED 8.8 rpa
BATTERY VOLTAGE

SIMULATION OF VOLTAGE

Z.a8 U

C CH B ONLY )

[METR| |SIML| [ 4+ || — |[Fix |

5) Does the signal output of TPS change according to simulation voltage?

1. Sensor signal
2. Sensor power
3. Sensor ground

EGPFQ03Y

» Thoroughly cheyc‘k connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair as necessary and go to "Verification of Vehicle Repair’ procedure.

P Substitute with a known - good ECM and check for proper operation.
- If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

Are any DTCs present ?

_YES

» Go to the applicable troubleshooting procedure.

» System is performing to specification at this time.

EAB2B6EY

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

Clear the DTCs and Operate the vehicle within DTC Enable conditions in General information.
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DTC P0122 THROTTLE/PEDAL POSITION SENSOR/SWITCH "A" CIRCUIT
LOW INPUT

COMPONENT LOCATION  eiosess2

Refer to DTC P0121.
GENERAL DESCRIPTION eosis72r

Refer to DTC P0121.

DTC DESCRIPTION  ecoceses

If the sensor input voltage is lower than the minimum threshold value during 0.5 sec under normal driving condition, ECM
sets DTC P0122.

DTC DETECTING CONDITION easseroe

Item Detecting Condition Possible Cause
DTC Strategy e Signal check, low
Enable i
Conditions ¢ Engine speed > 600 rpm » Poor connection
e Open or short to ground
Threshold . o in power circuit
Value e Calculated signal from sensor voltage < 3.1% e Short to ground in signal
Diagnostic e 0.1 sec o '(I:'II%M
Time ’
e ECM
MIL ON -
Condition 3 driving cycle

SPECIFICATION  esotpses

Refer to DTC P0121.
SCHEMATIC DIAGRAM esi11047

Refer to DTC P0121.

SIGNAL WAVEFORM & DATA ersoeste

Refer to DTC P0121.
MONITOR SCANTOOL DATA estonsac

Refer to DTC P0121.

TERMINAL AND CONNECTOR INSPECTION  caocezos

Refer to DTC P0O121.
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POWER CIRCUIT INSPECTION  eizsesss

1.

2.

3.

4.

Key "OFF".
Disconnect TPS connector.
Key HON" & ENG "OFFII.

Measure the voltage between terminal 2 of TPS harness connector and chassis ground.

Specification : Approx. 5V

5.

Is the measured voltage within specifications?

B Go to "Signal circuit inspection” procedure.

» Check for Open or Short to ground in TPS circuit. Repair as necessary and then go to "Verification of Vehicle
Repair" procedure.

SIGNAL CIRCUIT INSPECTION  essses7

1.

2.

3.

4.

Key "OFF". .
Disconnect TPS connector.
Key "ON" & ENG "OFF".

Measure the voltage between terminal 1 of TPS harness connecto and chassis ground.

Specification : Approx. 5V

5.

Is the measured voltage within specification?

P Go to "Component inspection” procedure.

» Repair Short to ground in signal circuit and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ccoioner

1.

Check TPS resistance.
1) Key "OFF".
2) Disconnect TPS connector.

3) Measure the resistance between terminal 2 and 3 of TPS component side.



FL -92 FUEL SYSTEM

SPECIFICATION :

ITEM Specification

TPS Resistance (k) 2kQ + 20% (207C)

1. Sensor signal
2. Sensor power

3. Sensor ground

EGPFOO1U
4) Is the measured resistance within specifications?
B Substitute with a known-good TPS and check for proper operation. If the problem yiscorrected, replace TPS
and then go to "Verification of Vehicle Repair" procedure.
2. Check ECM.
1) Key "OFF".
2) Connect the scantool and select "Simulation SCAN" in the menu.
3) Connect channel A of scantool with terminal 1 of TPS harness connector, and key "ON".
4) Simulate voltage at signal line.

1.6 SIMU-SCAN

I THROTTLE P.SENSOR(U) 2.5 U
* |THROTTLE P.SENSOR 44.7 % c126
¥ |ENGINE SPEED 6.8 rpm : 1. Sensor signal

2. Sensor power

BATTERY VOLTAGE
3. Sensor ground

SIMULATIOM OF VOLTAGE

Z.08 U

( CH B ONLY >

[METR| [SIML] [ + [ — ][F1x |

EGPF003Y
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5) Does the signal output of TPS change according to simulation voltage?
YES

P Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

B Substitute with a known - good ECM and check for proper operation.
B If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR =s0029

Refer to DTC P0121.
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DTC P0123 THROTTLE/PEDAL POSITION SENSOR/SWITCH "A™ CIRCUIT
HIGH INPUT

COMPONENT LOCATION  essozcrr

Refer to DTC P0121.

GENERAL DESCRIPTION  eeerazoe

Refer to DTC P0121.

DTC DESCRIPTION  eorarses

If the sensor input voltage is higher than the maximum threshold value during 0.5 sec under normal driving condition,
ECM sets DTC P0123.

DTC DETECTING CONDITION  eassorc

ltem Detecting Condition Possible Cause
DTC Strategy e Signal check, high
Enable .
Conditions * Engine speed > 600 rpm  Poor connection
Threshold _ ° Qpep or short‘ to power
¢ Calculated signal from sensor voltage > 95.7% in signal circuit
Value . -
e Open in ground circuit
Diagnostic . _ e TPS
Time 0.1 sec « ECM
MIL ON .
Condition 3 driving cycle

SPECIFICATION  esonarr

Refer to DTC P0121.

SCHEMATIC DIAGRAM  eorescos

Refer to DTC P0121.

SIGNAL WAVEFORM & DATA essososc
Refer to DTC P0121.

MONITOR SCANTOOL DATA ceomeac

Refer to DTC P0121.

TERMINAL AND CONNECTOR INSPECTION  esrsscer

Refer to DTC P0121.
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POWER CIRCUIT INSPECTION  eoszors0

1. Key "OFF".

2. Disconnect TPS connector.

3. Key "ON" & ENG "OFF".

4. Measure the voltage between terminal 2 of TPS harness connector and chassis ground.

Specification : Approx. 5V

5. Is the measured voltage within specifications?

P Go to "Ground circuit inspection" procedure.

P Check for Open or Short in TPS circuit. Repair as necessary and then go to "Verification of Vehicle Repair" pro-
cedure.

GROUND CIRCUIT INSPECTION essierae

1. Key "OFF".

Disconnect TPS connector.

2

3. Key "ON" & ENG "OFF".

4. Measure the voltage between terminal 2 of TPS harness connector and chassis ground.(A)
5

Measure the voltage between terminal 2 and 3 of TPS harness connector.(B)

Specification : "A" - "B" = Below 200mV

6. Is the measured voltage within specifications?
YES
P Go to "Signal circuit inspection" procedure.

» Check for Open in ground circuit. Repair as necessary and then go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  &sorcor
1. Check for open in signal circuit.

1) Key "OFF".

2) Disconnect TPS connector.

3) Key "ON" & ENG "OFF".

4) Measure the voltage between terminal 1 of TPS harness connector and chassis ground.
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Specification : Approx. 5V

5) Is the measured voltage within specification?

B Go to "Check for Short in signal circuit" procedure.

» Repair Open or Short to power in signal circuit and go to "Verification of Vehicle Repair" procedure.
2. Check for short in signal circuit.
1) Key "OFF".
2) Disconnect TPS connector and ECM connector.

3) Measure the resistance between terminal 1 and 2 of TPS harness connector.

Specification : Infinite

4) Is the measured resistance within specification ?

b Go to "Component inspection” procedure.

» Repair Short to power in signal circuit and go to "Verification of Vehicle Repair* procedure.

COMPONENT INSPECTION  ezssrece
1. Check TPS resistance.

1) Key "OFF".

2) Disconnect TPS harness connector.

3) Measure the resistance between terminal 2 and 3 of TPS component side connector.

SPECIFICATION :

ITEM Specification

TPS Resistance (k<2 ) 2kQ + 20% (207C)
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1. Sensor signa
2. Sensor power
3. Sensor ground

EGPF001U

4) Is the measured resistance within specifications?
RS
P Go to "Check ECM" procedure.

P Substitute with a known-good TPS and check for proper operation. If the problem iscorrected, replace TPS
and then go to "Verification of Vehicle Repair" procedure.

2. Check ECM.
1) Key "OFF",
2) Connect the scantool and select "Simulation SCAN" in the menu.
3) Connect channel A of scantool with terminal 1 of TPS harness connector, and key "ON".

4) Simulate voltage at signal line.

1.6 SIMU-SCaN

ol THROTTLE P.SENSOR(V) = 2.5 U 4
* |THROTTLE P.SENSOR 4.7 % = C126
¥ |[ENGINE SPEED 8.8 rpm 1. Sensor signal
BATTERY VOLTAGE 2. Sensor power
] 3. Sensor ground

SIMULATION OF VOLTAGE

Z.98 U

( CH B ONLY )

[METR] [SIML] L+ [ = ][FIx ]

EGPFO03Y

5) Does the signal output of TPS change according to simulation voltage?
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B Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair as necessary and go to "Verification of Vehicle Repair" procedure.

P Substitute with a known - good ECM and check for proper operation.
b If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR czeze7ss

Refer to DTC P0121.
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DTC P0124 THROTTLE/PEDAL POSITION SENSOR/SWITCH "A" CIRCUIT
INTERMITTANT

COMPONENT LOCATION  er1sso7s

Refer to DTC P0121.

GENERAL DESCRIPTION coassess

Refer to DTC P0121.

DTC DESCRIPTION eancocre

If the difference between modeled relative ioad and measured relative load is over the threshold value accordmg to throttle
position under enable conditions, ECM sets DTC P0124. :

DTC DETECTING CONDITION  esnesoze

ltem Detecting Condition Possible Cause
DTC Strategy » Rationality check
¢ Rate of change of throttle angle < 0.1221%
= Engine speed > 600rpm
Enable ¢ Coolant temperature > 75T
Conditions * Rate of change of predicted eng. load <{ 15%
* Altitude > Om , .. | =.Poor connection
e Time in idling > 30s : T R e v -
Threshold » Difference between modeled relative load and e ECM
Value measured relative load > threshold f(throttle position)
Dlagnost!c e 25s6c
Time
MIL
ON Condition * DTC only

SPECIFICATION  casssrso

Refer to DTC P0121.

SCHEMATIC DIAGRAM eooreeor

Refer to DTC P0121.
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SIGNAL WAVEFORM & DATA eooreess

FR__ [0l 1.8 v ] 6.5 v

| 083 [zoon] [curs] [r-sT] [RECD] [MENU]
As often as possible, the MAPS signal should be compared with the TPS signal. Check whether the

MAPS and TPS signals increase at the same time when accelerating. During acceleration, the MAPS output voltage
increases; during deceleration, the MAPS output voltage decreases,

LFJF360A

MONITOR SCANTOOL DATA esracou

Refer to DTC PO121.

TERMINAL AND CONNECTOR INSPECTION ecsezi0
Refer to DTC P0121.

TPS CIRCUIT INSPECTION

1. Ignition "OFF"

2. Disconnect TPS connector.

w

Ignition "ON"

4, Measure voltage between terminal "1","2" and "3" of sensor harness connector and chassis ground

Specification :

Terminal 1 : Approx. 5V
Terminal 2 : Approx. 5V
Terminal 3 : Approx. 0V

5. s the measured voltage within specifications?
YES
P Go to "Component inspection” procedure.

B Check for Open or Short in TPS circuit. Repair as necessary and then go to "Verification of Vehicle Repair" pro-
cedure.
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COMPONENT INSPECTION  enoseiee

1. Check TPS.
1) Ignition "OFF"
2) Disconnect TPS connector
3) Measure resistance terminal 2 and 3 of TPS Component side connector.

SPECIFICATION :

ITEM Specification

TPS Resistance (k) | 2kQ + 20% (20T)

1. Sensor signal
2. Sensor power
3. Sensor ground

EGPF001U
4) Is the measured resistance within specifications?
YES
B Go to "Check ECM" procedure.

» Check TPS for contamination, deterioration, or damage. Substitute with a known-good TPS andcheck for
proper operation. If the problem is corrected, replace TPS and then go to "Verification of Vehicle Repair" proce-

dure.
2. Check ECM.
1) Ignition "OFF"
2) Connect the scantool and select "Simulation SCAN" in the menu.

3) Connect channel A of scantool with terminal 1 of TPS harness connector, and key "ON".

4) Simulate voltage at signal fine.
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1.6 SIMU-SCAN

SJ THROTTLE P.SENSORCY) 2.5 U

% [THROTTLE P.SENSOR 44.7 %
¥ [ENGINE SPEED 8.8 rpn

BATTERY VOLTAGE

SIMULATION OF VOLTAGE

Z.08 U

{ CH B ONLY

[METR| [SIML] [+ || — ||F1x |

5) Is TPS signal value changed according to simulation voltage?

1. Sensor signal
2. Sensor power
3. Sensor ground

EGPF003Y

B Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination,deteriora-
tion, or damage. Repair or replace as necessary and then go to "Verification of VehicleRepair" procedure..

P Substitute with a known-good ECM and check for proper operation.
P If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR escrsuo

Refer to DTC P0121.
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|DTC P0130 HO2S CIRCUIT (BANK 1/ SENSOR 1) | |

COMPONENT LOCATION  eessocee

\

HO2S (Bank 1/ Sensor 1)\

VNN

N

EFPGE00A

GENERAL DESCRIPTION eoaorss

The heated oxygen sensors are mounted on the front side and the rear sied of Catalytic Converter (warm-up catalytic
converter), which detects the oxygen concentration in the exhaust gas. The front HO2S signal is used to control air/fuel
ratio (closed loop fuel control) and the rear HO2S signal is used to monitor front HO2S and catalyst for proper operation.
The heated oxygen snesor (HO28) produces a voltage that varies between 0V and 1V. When the air/fuel ratio is lean, the
oxygen concentration in the exhaust gas increases and the front HO2S outputs a low voltage (approximately 0 ~ 0.1 V).
When the air/fuel ratio is rich, the oxygen concentration in the exhaust gas decreases and the front HO2S output a high
voltage (approximately 0.8 ~ 1 V). The ECM constantly monitors the HO2S and increases or decreases the fuel injection
duration by using the HO2S signal, which is called closed-loop fuel control operation. .- : '

DTC DESCRIPTION esreteos

If ECM detects that the output signal satisfies the threshold values under enable conditions, ECM sets DTC P0130.
( This DTC might be caused by the malfunction of Heater circuit, so, check the heater circuit first. )
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DTC DETECTING CONDITION  ero7oeos

item Detecting Condition Possible Cause
DTC Strategy ¢ Rationality check
¢ Dew point end detected
General e Required lambda = 1
Enable e Battery voltage > 10.7V
Conditions « Exhaust gas temperature (model) < 800C
e Heater control enabled
Enable
Conditions = B1S2 sensor voltage > 0.5V
Case1 Th\r/eshold e B1S1 sensor voltage : 0.06 ~ 0.4V
alue
Diagnostic o 95 sac e Poor connection
Time ¢ QOpen or short power/ground
Enabl in signal circuit
naxe s B1S2 sensor voltage < 0.1V e B1S1
Conditions
e ECM
Threshold .
Case2 Value B1S1 sensor voltage : 0.6 ~ 1.5V
Diagnostic o
Time 25 sec
Enable
Conditions e Time after dew point end detected > 10s
Case3
Threshold e Counter of | Ausvk > 2V during 0.04 sec after
Value heater on—off | > 5 times
MIL ON -
Condition 2 driving cycle
3 Ausvk : Sum of the signal voltage change value (B1S1)
3% B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor
SPECIFICATION  esaserss
A/F Ratio Output Voltage (V)
Rich 0.6 ~ 1.0V

Lean 0 ~ 0.4V
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SCHEMATIC DIAGRAM eosresss
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S (S1) ECM v
3 Terminal Connected to Function
1 | ECMC101(18) ~ HO2S (S1) Signal
_J—I_J—LHJ 4 @101 (48) Heater (S1) Control 2 ECM C101 (36) Sensor Ground
1 3 Main Relay Battery Voitage (B+)
1 {C101(18) HO2S (s1) Signal 4 ECM C101 (48) Heater (S1) Control
2
[c101 36) GND
\/
Main Relay
[HARNESS CONNECTOR]
g 6|7]8]9[10f11]12[13]14]15 20212223245|4
\1_/2 25|26|27|28}29]30|31]32]33[34 390]40]41}42/43—
<y 44|45|46[47]48] 40|50[51]52|53|54|55] 56| 5758 59] 6061 [62 c1o1
\3J\‘D 63|64|65)66|67]68|69]|70|71] 72| 73| 74| 75]| 76| 77| 78] 79 B0[ 81 2' 1
(=] o
HO2S [S1] (C117) ECM
EGPF500A
SIGNAL WAVEFORM & DATA esisacec
FR 8.2V 1.8s [Eiezv
HO25(S2)
A
[HoLp] [TIME] [voLT] [CHNL] [MENU |
If you release the accelerator pedal suddenly after engine running about 4000 rpm, fuel supply will stop for short
period and the O2 sensor service data in the Hi-Scan (Pro) will display values 200mV or lower.
When you suddenly press on the accelerator pedal down, the voltage will reach 0.6 ~ 1.0 V.
When you let the engine idle again, the voltage will fluctuate between 200 mV or lower and 0.6 ~ 1.0 V.
In this case, the O2sensor can be determined as good.
LFJF421A

MONITOR SCANTOOL DATA

EQE1D37F

1. Connect scantool to DLC (Data Link Cable).

2. Warm up the engine to normal operating temperature.
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3.  Monitor "HO2S(B1S1)" parameter on scantool.

1.2 CURRENT DATA 44/69
&
% [02S OPERATIONC(B1/S1>  ON
3 [02S OPERATION(B1/S2)  ON
JORGEN SENSOR-B1/S1 9.1 U
% [OXGEN SENSOR-Bi/S2 8.8 U
ANGLE BETWEEN CKP&CHP
CAMSHAFT POSITION C .

CAMSHAFT POSI.-TARGET
TRANSAKLE BANGE SW

¥

[Fix | [parr]| [FuLL| [HELP] [cRPH] [RCRD]

EGPF500M

4. Is the "HO2S(B1S1)" parameter operating correctly?

P Fault is intermittent caused by poor contact in the sénsor’ s and/or ECM’ s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, ending, corrosion, contami-
nation, deterioration, or damage. Repair or replace asnecessary and go to "Verification of Vehicle Repair" procedure.

» Go to "Terminal and Connector Inspection” procedure.

NOTE

This DTC might be caused by the malfunction of Heater circuit, so, check the heater circuit first.

TERMINAL AND CONNECTOR INSPECTION easeosrr

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

[ 4 Repaii‘ as necessary and go to "Verification of vehicle Repair" procedure.

P Go to " Signal Circuit Inspection " procedure.

SIGNAL CIRCUIT INSPECTION  eaccoccz

1. IG "OFF".

2. Disconnect HO2S(B1/S1) connector.
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3. IG"ON" & ENG "OFF".

4. Measure voltage between terminal 1 of HO2S(B1/S1) and chassis ground.

Specification : Approx. 0.45V

5. Is the measured voltage within specification?

» Go to "Groud Circuit Inspection" procedure.

B Repair or replace as necessary and then, go to "Verification of Vehicle Repair"procedure.

GROUND CIRCUIT INSPECTION  esossres

1. 1G "OFF".
2. Disconnect HO2S(B1/S1) connector.

3. Measure resistance between terminal 2 of HO2S(B1/S1) and chassis ground.

Specification : Approx. below 1Q

4. |s the measured resistance within specification?

P Go to "Component Inspection" procedure.

» Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  esrenses

1. Visual Inspection.
1) 1G "OFF"
2) Disconnect HO2S(B1/S1) connector.
3) Check that HO2S(B1S1) is contaminated or damaged by foreign materials.

4) Has a problem been found?

B Go to "Check HO28(B1/S1) performance” as follows.

P Substitute with a known - good HO2S(B1/S1) and check for proper operation.
b If the problem is corrected, replace HO2S(B1/S1) and go to "Verification of Vehicle Repair" procedure.
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2. Check HO2S5(B1/S1) performance.

1)
2)
3)
4)

5)

IG "OFF".
Connect probe to terminal 1 of HO2S(B1/S1) connector and select oscilloscope function with scantool.
Warm up the engine to normal operating temperature.

Measure signal waveform of HO2S(B1/S1) with scantool.

1. HO28(81) Signal

2. Sensor Ground

3. HO2S(S1) Heater Power
4. HO2S(S1) Heater Control

""" HOZZSiS{)

.‘...E.”...g ...... é.......§......i... s S : : : : § : E
[HOLD | [TIME| |voLT | T8, | CHNL | [MENU |
EGPF003Z
Is the measured signal waveform within specification?

P Substitute with a known - good HO2S(B1/S1) and check for proper operation.
B If the problem is corrected, replace HO25(B1/S1) and go to "Verification of Vehicie Repair" procedure.

3. Check ECM.

1)
2)
3)

4)

1G "OFF" and disconnect B1S1 connector.
Connect scantool and Key "ON".
Select simulation function on scantool.

Simulate voltage at terminal 1 of HO2S(B1/51) signal connector.
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After a repair, it’is essentiél tq verify that the fault has been corrected.
1.
2.
3.

DTC TROUBLESHOOTING PROCEDURES
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1.6 SINMU-3CAN

JIOXGEN SENSOR-B1/S1
3 |OMGEN SENSOR-B1/S2 8.4 vy
TARGET IDLE RPM
ISC ACTUATOR DUTY

SIMULATION OF UOLTAGE

BBA my

( CH B ONLY )

[METR] [s1mML] L+ || = ][FIx ]

1. HO25(S1) Signal

2. Sensor Ground

3. HO2S5(S1) Heater Power
4. HO2S(S1) Heater Control

5) Does the signal value of HO2S(B1/S1) change according to simulation voltage?

EGPF004A

» Thoroughly check connectors for looseness, poor connection, bending, corrosion,contamination, deteriora-

tion, or damage. Repair or replace as necessary and go to "Verificationof Vehicle Repair" procedure.

B Substitute with a known - good ECM and check for proper operatioh.

B If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

Are any DTCs present ?

B Go to the applicable troubleshooting procedure.

P System is performing to specification at this time.

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

Clear the DTCs and Operate the vehicle within DTC Enable conditions in General information.
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[DTC P0131 HO2S CIRCUIT LOW VOLTAGE (BANK 1 / SENSOR 1)

COMPONENT LOCATION erandezs

Refer to DTC P0130.

GENERAL DESCRIPTION &2

Refer to DTC P0130.

DTC DESCRIPTION  eascesso

If the sensor output is below 0.06 V under enable conditions, ECM sets DTC P0131.
( This DTC might be caused by the malfunction of Heater circuit, so, check the heater circuit first. )

DTC DETECTING CONDITION  esrsorss

ltem ~ Detecting Condition Possible Cause
DTC Strategy = Signal check, low
» Dew point end detected
General e Required lambda = 1
Enable ° Battery voltage > 10.7V
Conditions e Exhaust gas temperature (model) < 800C
¢ Heater control enabled
Enable N
Conditions * B1S2 sensor voltage » 0.5V * Poor connection
Casel - : e Short to ground in signal
Dlagnostlc o 25 sec circuit
Time » B1S1
Enable . " ¢ ECM
Conditions Sensor in cold condition
Case2 - -
Dlag_nostlc e 0.1 sec
Time
Threshold
Case3 Value e Sensor voltage < 0.04V
MIL ON Condition e 2 driving cycle

% B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  essesoss

Refer to DTC P0130.

SCHEMATIC DIAGRAM  enssevsc

Refer to DTC P0031.

SIGNAL WAVEFORM & DATA essanses

Refer to DTC P0130.
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MONITOR SCANTOOL DATA escicis

Refer to DTC P0130.

TERMINAL AND CONNECTOR INSPECTION ercssroc

Refer to DTC P0130.

SIGNAL CIRCUIT INSPECTION  &71sses
1. 1G "OFF".

2. Disconnect HO2S(B1/S1) connector.

3. IG"ON" & ENG "OFF".

4. Measure voltage between terminal 1 of HO2S(B1/S1) and chassis ground.

Specification : Approx. 0.45V

5. Is the measured voltage within specification?

B Go to "Component Inspection" procedure.

» Repair of repiacé as necessary énd thén, go fo "Veriﬁcatibn of Vehicle ‘Rehair"procedure.
COMPONENT INSPECTION  epasssez
1. Visual Inspection.

1) IG "OFF"

2) Disconnect HO2S(B1/S1) connector.

3) Check that HO2S(B1S1) is contaminated or damaged by foreign materials.

4) Has a problem been found?

B Go to "Check HO25(B1/S1) performance" as follows.

B Substitute with a known - good HO2S(B1/S1) and check for proper operation.
B If the problem is corrected, replace HO2S(B1/S1) and go to "Verification of Vehicle Repair" procedure.

2. Check HO2S(B1/S1) performance.
1} 1G "OFF".
2) Connect probe to terminal 1 of HO2S(B1/S1) connector and select oscilloscope function with scantool.

3) Warm up the engine to normal operating temperature.
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4) Measure signal waveform of HO2S(B1/S1) with scantool.

FR [y 8.2V 1.8 S

1. HO25(81) Signal

2. Sensor Ground

3. HO28(S1) Heater Power
4. HO2S5(S1) Heater Control

HOZS(SZ)

[HOLD| [TINME] IUOLTI ICHNL] [MENU |

EGPF003Z

5) Is the measured signal waveform within specification?
YES

B Go to "Check ECM" as follows.

P Substitute with a known - good HO2S(B1/S1) and check for proper operation.
b If the problem is corrected, replace HO2S(B1/S1) and go to "Verification of Vehncle Repa|r" procedure

3. Check ECM.
1) IG "OFF" and disconnect B1S1 connector.
2) Connect scantool and Key "ON".
3) Select simulation function on scantool.

4) Simulate voltage at terminal 1 of HO2S(B1/S1) signal connector.

1.6 SIHU-SCAN

EJOXGEN SENSOR-B1/S1 | _
* |ONGEN SENSOR-B1/S2 B.4 v
TARGET IDLE RPH -]

1. HO28(51) Signal
ISC ACTUATOR DUTY 2 Sensor Ground
3. HO28(S1) Heater Power

4. HO28(S1) Heater Control

SIMULATION OF VOLTAGE

Sl mi)

( CH B ONLY )

[mETR] [SINL] [+ 1] = ][F1x

EGPF004A

5) Does the signal value of HO2S(B1/S1) change according to simulation voltage?
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» Thoroughly check connectors for looseness, poor connection, bending, corroéion,contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verificationof Vehicle Repair" procedure.

B Substitute with a known - good ECM and check for proper operation.
P If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR cessoes

Refer to DTC P0130.
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[DTC P0132 HO2S CIRCUIT HIGH VOLTAGE (BANK 1/ SENSOR 1)

|

COMPONENT LOCAT!ON E3A55999

Refer to DTC P0130.

GENERAL DESCRIPTION  esraise2

Refer to DTC P0130.

DTC DESCRIPTION  eocense:

If the sensor output is over 1.08 V under enable conditions, ECM sets P0132.

( This DTC might be caused by the malfunction of Heater circuit, so, check the heater circuit first. )

DTC DETECTING CONDITION  ecscrosn

ltem Detecting Condition

Possible Cause

DTC Strategy e Signal check, high

Dew point end detected
Required lambda = 1

Csr?:ig?ns e Battery voltage > 10.7V
e Exhaust gas temperature (model) < 800TC
e Heater control enabled
Threshold
Value B1S1 sensor voltage > 1.5V
Diagnostic o 5 sec
Time

MIL ON Condition e 2 dirving cycle

Poor connection

Short to battery in signal
circuit

B1S1

ECM

% B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPEC'FICAT'ON E1989508B

Refer to DTC P0130.

SCHEMATIC DIAGRAM  eonscees

Refer to DTC P0130.

SIGNAL WAVEFORM & DATA cricoarr

Refer to DTC P0130.

MONITOR SCANTOOL DATA  exoo0ss

Refer to DTC P0130.
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TERMINAL AND CONNECTOR INSPECTION  coessscs

1.  Refer to DTC P0130.

SIGNAL CIRCUIT INSPECTION  ccoroesr
1. 1G "OFF".

2. Disconnect HO2S(B1/S1) connector.

3. 1G "ON" & ENG "OFF".

4. Measure voltage between terminal 1 of HO2S(B1/S1) and chassis ground.

Specification : Approx. 0.45V

5. s the measured voltage within specification?

» Go to "Component Inspection" procedure.

P Repair or replace as necessary and then, go to "Verification of Vehicle Repair'procedure.

COMPONENT INSPECTION  coeasoro
1. Visual Inspection.
1) I1G "OFF"
2) Disconnect HO2S(B1/S1) connector.
3) Check that HO2S(B1S1) is contaminated or damaged by foreign materials.

4) Has a problem been found?

P Go to "Check HO2S(B1/S1) performance” as follows.

B Substitute with a known - good HO2S(B1/S1) and check for proper operation.
B If the problem is corrected, replace HO2S(B1/S1) and go to "Verification of Vehicle Repair" procedure.

2. Check HO2S(B1/S1) performance.
1) 1G "OFF".
2) Connect probe to terminal 1 of HO2S(B1/S1) connector and select oscilloscope function with scantool.
3) Warm up the engine to normal operating temperature.

4) Measure signal waveform of HO2S(B1/S1) with scantool.



FUEL SYSTEM

" HO2S(S1
’ .

1. HO25(81) Signal

2. Sensor Ground

3. HO25(S1) Heater Power
4. HO258(S1) Heater Control

[hoLp] [T1nE] [voLT] Eol

5) Is the measured signal waveform within specification?

B Go to "Check ECM" as follows.

B Substitute with a known - good HO2S8(B1/S1) and check for proper operation.
B If the problem is corrected, replace HO2S(B1/S1) and go to "Verification of Vehicle Repair" procedure.

3. Check ECM.

1) 1G "OFF" and disconnect B1S1 connector.

2) Connect scantool and Key "ON".

3) Select simulation function on scantool.

4) Simulate voltage at terminal 1 of HO25(B1/51) signal connector.

1.6 SINMU-SCAN

B OXGEN SENSOR-B1-/S1

% |ONGEN SENSOR-B1/S2 8.4 v
TARGET IDLE RPHM ™
ISC ACTUATOR DUTY

SIMULATION OF VOLTAGE

808 mU

¢ CH B ONLY )

[mMETR] [S1ML] ENERETE

EGPF003Z
1. HO25(81) Signal
2. Sensor Ground
3. HO23(S1) Heater Power
4. HO2S5(S1) Heater Control
EGPF004A

5) Does the signal value of HO25(B1/S1) change according to simulation voltage?
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P Thoroughly check connectors for looseness, poor connection, bending, corrosion,contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verificationof Vehicle Repair" procedure.

B Substitute with a known - good ECM and check for proper operation.
B If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esteor

Refer to DTC P0130.
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[DTC P0133 HO2S CIRCUIT SLOW RESPONSE (BANK 1 7 SENSOR 1)

COMPONENT LOCATION ezies70

Refer to DTC P0130.

GENERAL DESCRIPTION  essrooro

Refer to DTC P0130.

DTC DESCRIPTION essssie

If there is abnormal response rate of HO2S under enable conditions, ECM sets DTC P0133.
( This DTC might be caused by the malfunction of Heater circuit, so, check the heater circuit first. )

DTC DETECTING CONDITION  eerassis

item Detecting Condition Possible Cause
DTC Strategy e Response rate
Enable e Engine speed 1800~ 3000rpm .
Conditions e Engine load 20~50% e Poor connect.xor'\
¢ Exhaust gas temperature (model) > 450C ° leak or clog in intake
Threshold air system
e Cycle period of B1S1 signal > 2.9 sec ° Injector
Value yele p 9 s Fuel pressure
Diagnostic . e B1S1
Time 12 cycle . ECM
ML ON s 3 driving cycle
Condition g cy

% B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  ecscasos

Refer to DTC P0130.

SCHEMATIC DIAGRAM  easseoen

Refer to DTC P0130.

SIGNAL WAVEFORM & DATA eroerra

Refer to DTC P0130.

MONITOR SCANTOOL DATA  esreeno

Refer to DTC P0130.

SYSTEM INSPECTION  coos177

1. Check leakage or clog of air.
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1)

2)

Check contamination, clog and installation of gasket

» Any damage or installation of throttle body gasket.

B Any damage or installation of gasket between intake manifold and surge tank.

> Clog or contamination of intake manifold and injector by foreign materials

» Contamination and open stuck between surge tank and PCSV by foreign materials
b Any damage or contamination of HO2S(B1/S1) by foreign materials.

Has a problem been found?

P Go to " Check Fuel Line" as follows.

P Repair or replace as necessary and then, go to "Verification of Vehicle Repair' procedure.

2. Check Fueil Line.

1)

2)

1)
2)
3)
4)
5)
6)

Check Clog, contamination and installation of Fuel Line as follows.

B Connection for each connectors in Fuel Line.

» Damage, interference and installation of vaccum hose connected to Fuel Line.
P Bend, Leakage and squeeze of pipe in Fuel Line.

Has a problem been found?

P Go to "Check Fue! Pressure" as follows.

P Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

Check Fuel Pressure.

IG "OFF".

Disconnect fuel pump relay from junction box in passenger compartment.

Start engine and await until engine is off and then, IG "OFF".

Connect fuel pump relay again.

Connect fuel pressure gauge on the fuel filter with fuel pressure gauge adaptor.

Start engine again and measure fuel pressure.

Specification : Approx. 3.5kg/cm?2

7)

Is the fuel pressue normal?

» Go to "Component Inspection" procedure.

B Check any damage of fuel return hose or pipe.
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P Check any stuck of the valve in the fuel pressure regulator.

¥ Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  encesoss

1. Check PCV.

1)
2)
3)
4)

IG "OFF"
Disconnect PCV.
Check that PCV is properly operating.

Is the PCV O.K?

B Go to "Check PCSV" as follows.

P Substitute with a known - good PCV and check for proper operation.

¥ If the problem is corrected, replace PCV and go to "Verification of Vehicle Repair" procedure.

2. Check the PCSV.

1)
2)
3)
4)

Ignition "OFF",
Disconnect PCSV and Vacuum Hose.
Apply vacuum on PCSV with Hand Vacuum Gauge.

Is the PCSV keeping the Vacuum?

B Go to "Check Injector" as below.

P Substitute with a known-good PCSV and check for proper operation. If the problem is corrected, replace PCSV

and then go to "Verification of Vehicle Repair" procedure.

3. Check Injector.

1)
2)
3)

4)

Ignition "OFF"
Remove Injector.

Check Leakage and clog on Injector.

Measure resistance terminal 1 and 2 of Injector connector(Component side).

SPECIFICATION :

ITEM

Resistance [Q ]

Coil Resistance

13.8 ~ 15.2Q
at 20C (68°F)
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1. injector Power
2. Injector control

EGPF0028

5) s the measured resistance within specifications?

P Go to "Check sensors related to Fuel Trim " as below.

» Substitute with a known-good Injector and check for proper operation. If the problem is corrected, replace
Injector and then go to "Verification of Vehicle Repair" procedure.

4. Check Sensors related to Fuel Trim.

1) Check the Input Voltage of Sensors related to Fuel Trim(MAPS, TPS, ECTS, PCSV, Injector, and etc) - Refer to
Trouble Shooting Guide -

2) Are the sensors related to Fuel Trim O.K?

P Go to "Check ECM" as below.

P Repair as necessary and go to "Verification of Vehicle Repair* procedure.
5. Check ECM.
1) 1G "OFF" and disconnect B1S1 connector.
2) Connect scantool and Key "ON".
3) Select simulation function on scantool.

4) Simulate voltage at terminal 1 of HO2S(B1S1) sensor signal connector.
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1.6 SIMU-3CaAN

EYI0XGEN SENSOR-B1/81
3 |ONGEN SENSOR-B1/52 8.4 vy
TARGET IDLE RPM
ISC ACTUATOR DUTY

SIMULATION OF UVOLTAGE

BEE mU

( CH B ONLY

[METR] [s1ML| [ + || = |[Fin |

1. HO28(81) Signal

2. Sensor Ground

3. HO2S(S1) Heater Power
4, HO25(S1) Heater Control

EGPFO04A

5) Is the HO2S(B1/S1) signal value changed according to simulation voltage-?

YES

B Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination,deteriora-
tion, or damage. Repair or replace as necessary and then go to "Verification of VehicleRepair" procedure.

» Substitute with a known-good ECM and check for proper operation.

» If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0130.
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DTC P0134 HO2S CIRCUIT NO ACTIVITY DETECTED (BANK 1/ SENSOR
1)

COMPONENT LOCATION  ecorasso

Refer to DTC P0130.

GENERAL DESCRIPTION  eooss2oe

Refer to DTC P0130.

DTC DESCRIPTION  sosseoco

If the signal output satisfies the threshold value under enable conditions, ECM sets DTC P0134.
( This DTC might be caused by the malfunction of Heater circuit, so, check the heater circuit first. )

DTC DETECTING CONDITION  eoses72

item Detecting Condition Possible Cause

DTC Strategy

Signal check, wiring interruption

e Dew point end detected
General ¢ Required lambda = 1
Enable o Battery voltage > 10.7V
Conditions e Exhaust gas temperature (model) < 800T
e Heater control enabled
Enable e Time after fuel cut-off > 3.0s
Conditions e B1S2 sensor voltage > 0.2V
Casef Diagnostic . 0.1 sec -
Time e Poor connection
e Open or short in signal circuit
Threshold ‘ ‘
° o Sensor Voltage > 0.2V e B1S1
Value
Threshold " ECM
resho .
Value e Sensor voltage : 0.4~0.6V
Case2 D -
|agnostlc o 6 sec
Time
Enable
Conditions ¢ Exhaust gas temperature (model) > 600C
Case3
Threshold . S
Value e |nternal resistance 20 kR

MIL ON Condition 2 driving cycle

% B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  ezsesaen

Refer to DTC P0130.
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SCHEMATIC DIAGRAM  essancor

Refer to DTC P0130.

SIGNAL WAVEFORM & DATA esscacc

Refer to DTC P0130.

MONITOR SCANTOOL DATA  escosess

Refer to DTC P0130.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0130.

SIGNAL CIRCUIT INSPECTION  essccoce

IG "OFF".

=

2. Disconnect HO2S(B1/S1) connector.
3. IG"ON" & ENG "OFF".
4

Measure voltage between terminal 1 of HO2S(B1/S1) and chassis ground.

E9DOFACS

Specification : Approx. 0.45V

5. Is the measured voltage within specification?

» Go to "Groud Circuit Inspection” procedure.

» Repair or replace as necessary and then, go to "Verification of Vehicle Repair"procedure.

GROUND CIRCUIT INSPECTION  ceseese

1. 1G "OFF".

2. Disconnect HO2S(B1/S1) connector.

3. Measure resistance between terminal 2 of HO2S(B1/S1) and chassis ground.

Specification : Approx. below 1R

4. Is the measured resistance within specification?

B Go to "Component Inspection" procedure.
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» Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  cesecrar
1. Visual Inspection.
1) 1G "OFF"
2) Disconnect HO25(B1/S1) connector.
3) Check that HO2S(B1S1) is contaminated or damaged by foreign materials.

4) Has a problem been found?

P Go to "Check HO2S(B1/S1) performance" as follows.

P Substitute with a known - good HO2S(B1/S1) and check for proper operation. ;
P If the problem is corrected, replace HO2S(B1/S1) and go to "Verification of Vehicle Repair" procedure.

2. Check HO25(B1/51) performance.
1) 1G "OFF".
2) Connect probe to terminal 1 of HO2S(B1/S1) connector and select oscilloscope function with scantool.
3) Warm up the engine to normal operating temperature.

4) Measure signal waveform of H,OZS,(B1/S1 ) with scantool. o

1. HO2S8(S1) Signal

2. Sensor Ground

3. HO2S(S1) Heater Power
4, HO2S(S1) Heater Control

" Ho2s(s1) | -

>
[HoLp] [11nE] [vorT] S50

IéHﬁL]]nﬁnﬁ1

EGPF003Z

5) Is the measured signal waveform within specification?

B Go to "Check ECM" as follows.

» Substitute with a known - good HO2S(B1/S1) and check for proper operation.
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B If the problem is corrected, replace HO2S(B1/S1) and go to "Verification of Vehicle Repair" procedure.

3. Check ECM.

1)
2)
3)
4)

IG "OFF" and disconnect B1S1 connector.
Connect scantool and Key "ON".
Select simulation function on scantool.

Simulate voltage at terminal 1 of HO25(B1/S1) signal connector.

1.6 SINU-SCAN

TARGET IDLE RPH | HO25( |
1. HO2S8(S1) Signa
ISC ACTUATOR DUTY v 2. Sensor Ground
3. HO25(S1) Heater Power
SIMULATION OF VOLTAGE 4. HO2S(S1) Heater Control
888 mnU
¢ CH B ONLY )
[METR] [SINL] [+ ][ = 1[F1x ]

5)

EGPFO04A

Does the signal value of HO2S(B1/S1) change according to simulation voltage?

B Thoroughly check connectors for looseness, poor connection, bending, corrosion,contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verificationof Vehicle Repair" procedure.

B Substitute with a known - good ECM and check for proper operation.
B If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair” procedure.

VERIFICATION OF VEHICLE REPAIR exrcico

Refer to DTC P0130.
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[DTC P0135 HO2S HEATER CIRCUIT (BANK 1 / SENSOR 1) |

COMPONENT LOCATION erserzes

Refer to DTC P0130.

GENERAL DESCRIPTION esrasses

Refer to DTC P0130.

DTC DESCRIPTION essomnir

If ECM detects that the internal resistance of heater is out of threshold value, ECM sets DTC P0135.

DTC DETECTING CONDITION  exos1408

ftem Detecting Condition Possible Cause
DTC Strategy ¢ Check heating condition
Enapje ¢ Exhaust gas temperature (model) 450~530 C
Conditions e Battery voltage 10.7~15.6 V « Poor connection
Threshold * Internal resistance ) threshold f(exh. ° Open or short to ground
Value temp_, heater power) in control circuit
; ) e B1S1
Diagnostic e ECM
Time
MIL ON -
Condition 3 driving cycle

% B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  cosaosac

ITEM Specification
Heater Resistance Approx. 9.0Q (207)

SCHEMATIC DIAGRAM  ez0s5198

Refer to DTC P0130.
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SIGNAL WAVEFORM & DATA

EFB180B3

Ty 6.2V 1.8 8 8.2y

HO25(S2

_Ho2s(51)

/
b

IHOLDI [TinE] [voLT | FEiTH ICHNLI"lnE'Nu’I

The HO2S requires a minimum temperature to provide a closed loop fuel control system. So the HO2S
contains a heater element to reduce its warm-up time and ensure its performance during all driving
conditions. The HO2S heater is controlled ON after engine start except for Cold condition and high
speed accelleration. The ECM controls this heater element by duty cycle. The main relay supplies
voltage to the heater and the ECM provides a ground circuit for activating the heater.

MONITOR SCANTOOL DATA

E4632E1E

Connect scantool to DLC (Data Link Cable).

YES

2. Warm up the engine to normal operating temperature.
3. Monitor "HO2S(B1S1)" parameter on scantool.
1.2 CURRENT DATA 26/69
F 3
£302S OPERATIONC(B1-S1) = ON
3 102S OPERATION(BL/S2) ON
% IOXGEN SENSOR-B1/81 8.6 V L]
3 |OXGEN SENSOR-B1-/S2 8.8 U
ANGLE BETWEEN CKP&CHP
CAMSHAFT POSITION
CAMSHAFT POSI.-TARGET
TRANSAXLE RANGE SUY
v
Fix | |paRt] [FULL]| [HELP] [GRPH| [RCRD]
4. |s the "HO2S8(B1S1)" parameter displayed correctly?

LFJF445A

EGPF5008

P Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poor connection, ending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to "Terminal and Connector Inspection" procedure.
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TERMINAL AND CONNECTOR INSPECTION csiasees

1. Refer to DTC P0130.

POWER CIRCUIT INSPECTION  eroorens
1. 1G "OFF".

2. Disconnect HO2S(B1S1) connector.

3. IG "ON" & ENG "OFF".

4. Measure voltage between terminal 3 of HO2S (B1S1) harness connector and chassis ground.

Specification : B+

5. Is the measured voltage within specification?

> Go to "Control Circuit Inspection" procedure.

> Repair or replace as necessary and then, go to "Verification of Vehicle Repair* procedure.

CONTROL CIRCUIT INSPECTION  cesrosor
1. 1G "OFF".

2. Disconnect HOZSV(B_1‘S’1) connectqrf

3. 1G'ON' & ENG'OFF*

4. Measure voltage between terminal 4 of HO2S8(B1S1) harness connector and chassis ground.

Specification : Approx. 3.5V

5. Is the measured voltage within specification?

B Go to "Component Inspection" procedure.

P Repair or replace as necessary and then, go to "Verification of Vehicle Repair’ procedure.

COMPONENT INSPECTION  ecerisns
1. Check Heater resistance.

1) IG "OFF".

2) Disconnect HO2S(B1S1) connector.

3) Measure resistance bwteen terminal 3 and 4 of HO2S(B1S1) connector.(Component Side)
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SPECIFICATION :

ITEM Specification
Heater Resistance Approx. 9.0Q (207T)

1. HO2S(S1) Signal

2. Sensor Ground

3. HO28(S1) Heater Power
4. HO25(S1) Heater Conirol

EGPF001C

4) Is the measured resistance within specification ?
V‘Y,_E'S""

P Substitute with a known - good ECM and check for proper operation.
B If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

P Substitute with a known - good HO25(B1/S1) and check for proper operation.
B If the problem is corrected, replace HO2S(B1/S1) and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esreoeoc

Refer to DTC P0130.
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IDTC P0136 HO2S CIRCUIT (BANK 1/ SENSOR 2) |

COMPONENT LOCATION  esosress

EFPG800B

GENERAL DESCRIPTION 72806

HO25(B1/S2) is in the rear side of Catalytic Converter to check the proper operation of catalyst. Oxygen density after
the catalytic converter has to be within specific range (around 0.5V when there is no acceclation and deceleration.)If the
oxygen density changes in accordance with HO2S(B1/S1), it means the poor performance of catalytic converter.

DTC DESCRIPTION  ensiaco

In case the ‘Se‘nsbr\ ;ou;tpLit is 0.4~0.52"C‘V‘k’durihg GOdsec‘ ‘of:ihe‘inié’mal resistance is over 40 k2 under enable conditions,
ECM sets DTC P0136. R NS D R T S NN

( This DTC might be caused by the malfunction of Heater circuit, so, check the heater circuit first. )

DTC DETECTING CONDITION easoorz

item Detecting Condition Possible Cause
DTC Strategy » Signal check, wiring interruption
General e After enough heated
Enable ¢ Battery voltage > 10.7V
Conditions e Catalyst temperature (model) < 800T
Th\r/:'s:::'d « Sensor voltage : 0.4~0.52 V
Case1 ¢ Poor connection
Diagnostic . * Open or short in signal circuit
Time 600 sec o B1S2
» ECM
Enable
Conditions * Catalyst temperature (model) > 600 C
Case2 Threshold
I
VZ‘L; ¢ Internal resistance > 40 kQ
MIL ON .
Condition 3 driving cycle

# B182 : upstream oxygen sensor / B1S2 : downstream oxygen sensor
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SPECIFICATION  coosaren

A/F Ratio Output Voltage (V)
Rich 0.6 ~ 1.0V
Lean 0 ~ 0.4V

SCHEMATIC DIAGRAM  eosozoia

[CIRCUIT DIAGRAM]

ECM

[CONNECTION INFORMATION]

[c101 (28) Heater (s2) Control

{C101 (55) HO2s (52) Signal

[c101 (35) GND

HO2S (S2)

3
S

1
=l

2

v
Main Relay
[HARNESS CONNECTOR]

O

1
(3f4)

|

HO2S [S2] (C116)

Terminal Connected to Function
1 ECM C101 (55) HO2S (S2) Signal
2 ECM C101 (35) Sensor Ground
3 Main Relay Battery Voitage (B+)
4 ECM C101 (28) Heater (S2) Control

617]81]9

10

25|26]27]28]29

11112]13[14 15116 |17]18[19|20| 21|22]23]|24 5|4
30{31{32{33 34:{536 37[38{39[40{41}42|43

44145146147

2
48

49|50|51|52|53|54}55|56|57|58|59]60|61 |62

63{64]6566

67

68|69|70|71[72]73]|74]75] 76| 77| 78] 79] 80|81 2,|1,

ECM

3 | ctio1

EGPF500C
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SIGNAL WAVEFORM & DATA erscrooe

- ...... ...... "/! ...... ..... ......

ZZS(fSZ;)

[éH;Lligﬁnui

]HdLDIITInﬁI[UﬁLf}’Qﬁﬁ;j

The amplitude of the signal output of the rear HO2S is small compared to the front HO2S because the rear
HO2S detects emission gas purified by the catalytic converter.
This is the normal signal waveform of the rear HO2S at idle.

MONITOR SCANTOOL DATA  excorreo

1.

2.

3.

Connect scantool to DLC (Data Link Cable).
Warm up the engine to normal operating temperature.

Monitor "HO2S(B1S82)" parameter on scantool.

1.2 CURRENT DaTA 45/69

a4
028 OPERATIONC(Bi/S1)  ON

02S OPERATION(B1/S2)  ON
OHGEN SENSOR-B1/S1 8.7 v
OMGEN SENSOR-B1/S2

ANGLE BETWEEN CKP&CMP

CAMSHAFT POSITION =
CAMSHAFT POSI.~TARGET
TRANSAXLE RANGE SW

X X X X

[F1x | [PaRT | [FULL] [HELP] [GRPH] [RCRD

4.

Is the "HO2S(B1S2)" parameter displayed correctly?

LFJF451A

EGPF500N

P Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, ending, corrosion, contami-
nation, deterioration, or damage. Repair or replace asnecessary and go to "Verification of Vehicle Repair” procedure.

> Go to "Terminal and Connector Inspection” procedure.
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NOTE

This DTC might be caused by the malfunction of Heater circuit, so, check the heater circuit first.

TERMINAL AND CONNECTOR INSPECTION  eosrenso

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

P Repair as necessary and go to "Verification of vehicle Repair" procedure.

B Go to " Signal Circuit Inspection " procedure.

SIGNAL CIRCUIT INSPECTION  esrresos
1. 1G "OFF".
2. Disconnect HO2S(B1/S2) connector.

3. 1G "ON" & ENG "OFF".

b

Measure voltage between terminal 1 of HO2S(B1/52) and chassis ground.

Specification : Approx. 0.45V

5. s the measured voltage within specification?

P Go to "Groud Circuit Inspection" procedure.

B Repair or replace as necessary and then, go to "Verification of Vehicle Repair"procedure.

GROUND CIRCUIT INSPECTION  e1as0200

1. 1G "OFF".
2. Disconnect HO25(B1/52) connector.

3. Measure resistance between terminal 2 of HO2S(B1/S2) and chassis ground.

Specification : Approx. below 1Q

4. s the measured resistance within specification?
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YES

P Go to "Component Inspection" procedure.

B Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  cesireer
1. Visual Inspection.
1) IG "OFF"
2) Disconnect HO2S(B1/S2) connector.
3) Check that HO25(B1S2) is contaminated or damaged by foreign materials.

4) Has a problem been found?

P Go to "Check ECM" as follows.

P Substitute with a known - good HO2S(B1/S2) and check for proper operation.
B If the problem is corrected, replace HO2S(B1/52) and go to "Verification of Vehicle Repair" procedure.

2. Check ECM.
1) IG "OFF" and disconnect B1S2 connector.
2) Connect scantool and Key "ON".
3) Select simulation function on scantool.

4) Simulate voltage at terminal 1 of HO2S(B1/S2) signal connector.

1.6 SINU-SCaN

&
¥ |OXGEN SENSOR-B1-81 8.5 v
el OXGEN SENSOR-B1/82
TARGET IDLE RPN B
ISC ACTUATOR DUTY
v 1. HO28(52) Signal
SIMULATION OF VOLTAGE 2. Sensor Ground
3. HO2S(S2) Heater Power
4. HO2S(82) Heater Control
988 mU
( CH B ONLY )
[METR| [SIML| L+ ][ = ][rix ]

EGPF5000

5) Does the signal value of HO2S(B1/S2) change according to simulation voltage?
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» Thoroughly check connectors for looseness, poor connection, bending, corrosion,contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verificationof Vehicle Repair" procedure.

P Substitute with a known - good ECM and check for proper operation.
B If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  cesrsnost

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Clear the DTCs and Operate the vehicle within DTC Enable conditions in General information.

3. Are any DTCs present ?

B Go to the applicable troubleshooting procedure.

b System is performing to specification at this time.
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[DTC P0137 HO2S CIRCUIT LOW VOLTAGE (BANK 1 / SENSOR 2) |

COMPONENT LOCATION  ecaosess
Refer to DTC P0136.
GENERAL DESCRIPTION  ersossa
Refer to DTC P0136.

DTC DESCRIPTION  eascescs

If the sensor output is below 0.06V under enable conditions, ECM sets DTC P0137.
{ This DTC might be caused by the malfunction of Heater circuit, so, check the heater circuit first. )

DTC DETECTING CONDITION  ecossao

ltem Detecting Condition Possible Cause
DTC s Signal check, low e Poor connection
Strategy e Short to ground in signal
Enable e After enough heated R g;‘g‘;
Conditions ¢ Battery voltage > 10.7 e ECM

Catalyst temperature (model) < 800T

Threshold » B1S2 sensor voltage < 0.04V
Value

Diagnostic
Time

MIL ON e 3 driving cycle

Condition

¥ B1S1: upstream oxygen sensor / B1S2 : downstream oxygen sensor
SPECIFICATION  eazasers

Refer to DTC P0136.

SCHEMATIC DIAGRAM  esrscceo

Refer to DTC P0136.

SIGNAL WAVEFORM & DATA eoeoesce

Refer to DTC P0136.

MONITOR SCANTOOL DATA  cosrcees

Refer to DTC P0136.
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TERMINAL AND CONNECTOR INSPECTION ercrarer

Refer to DTC P0136.

SIGNAL CIRCUIT INSPECTION  essorre0
1. 1G "OFF".

2. Disconnect HO2S(B1/S2) connector.

3. 1G "ON" & ENG "OFF".

4. Measure voltage between terminal 1 of HO2S(B1/S2) and chassis ground.

Specification : Approx. 0.45V

5. Is the measured voltage within specification?

P Go to "Component Inspection” procedure.

P Repair or replace as necessary and then, go to "Verification of Vehicle Repair"procedure.

COMPONENT INSPECTION  esszseco

1. Visual Inspection.
1) 1G “OFF"
2) Disconnect HO2S(B1/S2) connector.
3) Check that HO2S(B1S2) is contaminated or damaged by foreign materials.

4) Has a problem been found?

P Go to "Check ECM" as follows.

B Substitute with a known - good HO2S(B1/S2) and check for proper operation.
P If the problem is corrected, replace HO2S(B1/S2) and go to "Verification of Vehicle Repair" procedure.

2. Check ECM.
1) 1G "OFF" and disconnect B1S2 connector.
2) Connect scantool and Key "ON".
3) Select simulation function on scantool.

4) Simulate voltage at terminal 1 of HO2S(B1/S2) signal connector.
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1.6 SIHU-SCAN

* |OXGEN SEMSOR-B1i-/81 8.5 U
OHGEN SENSOR-B1/82

TARGET IDLE RPM ' ' -
ISC ACTUATOR DUTY

1. HO25($2) Signal

2. Sensor Ground

3. HO28(S2) Heater Power
4. HO2S(S2) Heater Control

SIMULATION OF VOLTAGE

J88 mU

¢ CH B ONLY )
[METR] [SINL] [+ |[ = ][rin ]

EGPF5000

5) Does the signal value of HO2S(B1/S2) change according to simulation voltage?

B Thoroughly check connectors for looseness, poor connection, bending, corrosion,contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verificationof Vehicle Repair" procedure.

» Substitute with a known - good ECM and check for proper operation.
P If the problem is cprrected, replace ECM and go to "Verification of Vehicle ‘Repair“ procedure.

VERIFICATION OF VEHICLE REPAIR cossisss

Refer to DTC P01386.



FL -140

FUEL SYSTEM

IDTC P0138 HO2S CIRCUIT HIGH VOLTAGE (BANK 1 / SENSOR 2)

COMPONENT LOCATION  eserasee

Refer to DTC P0136.

GENERAL DESCRIPTION  ecsss02

Refer to DTC P0136.

DTC DESCRIPTION epinoss

If the sensor output is over 1.08V under enable conditions, ECM sets DTC P0138. |

( This DTC might be caused by the malfunction of Heater circuit, so, check the heater circuit first. )

DTC DETECTING CONDITION  ecoacoss

Item Detecting Condition Possible Cause
DTC Strategy e Signal check, high
Enable e After enough heated
Conditions  Battery voltage > 10.7V
e Catalyst temperature (model) < 800C * Poor connection
= Short to power in signal
Threshold A
\;alu: = B1S2 sensor voltage > 1.5V circuit
e B1S2
Diagnostic o 5 sec e ECM
Time
MIL ON .
Condition 3 driving cycle

¥ B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  ei673008

Refer to DTC P0136.

SCHEMATIC DIAGRAM  c2sss090

Refer to DTC P0136.

SIGNAL WAVEFORM & DATA carsae

Refer to DTC P01386.

MONITOR SCANTOOL DATA esresaco

Refer to DTC P0136.

TERMINAL AND CONNECTOR INSPECTION  erossoor

Refer to DTC P0136.
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SIGNAL CIRCUIT INSPECTION  erassasr

1. 1G "OFF".
2. Disconnect HO2S(B1/S2) connector.
3. IG "ON" & ENG "OFF".

4. Measure voltage between terminal 1 of HO2S(B1/S2) and chassis ground.

Specification : Approx. 0.45V

5. Is the measured voltage within specification?

B Go to "Component Inspection" procedure.

P Repair or replace as necessary and then, go to "Verification of Vehicle Repairprocedure.

COMPONENT INSPECTION  eesocecs

1. Visual Inspection.
1) IG "OFF"
2) Disconnect HO2S(B1/S2) connector.
3) Check that HO2S(B1S2) is contaminated or damaged by foreign materials.

4) Has a problem been found?

P Go to "Check ECM" as follows.

» Substitute with a known - good HO2S(B1/S2) and check for proper operation.
B If the problem is corrected, replace HO2S(B1/S2) and go to "Verification of Vehicle Repair" procedure.

2. Check ECM.
1) IG "OFF" and disconnect B1S2 connector.
2) Connect scantool and Key "ON".
3) Select simulation function on scantool.

4) Simulate voltage at terminal 1 of HO2S(B1/S2) signal connector.
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1.6 SIHU-SCAN

¥ |OHGEN SENSOR-B1-31
ORGEN SENSOR-Bi/52 8.9 U
TARGET IDLE RPH B
I3C ACTUATOR DUTY

1. HO28(82) Signal

2. Sensor Ground

3. HO2S(S2) Heater Power
4. HO2S(S2) Heater Control

SIHULATION OF VOLTAGE

988 m

( CH B ONLY )
[METR] [SIML] ERIEEETE

EGPF5000

5) Does the signal value of HO2S(B1/S2) change according to simulation voltage?

B Thoroughly check connectors for looseness, poor connection, bending, corrosion,contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verificationof Vehicle Repair" procedure.

P Substitute with a known - good ECM and check for proper operation.
b If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esecessr

Refer to DTC P0136.
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IDTC P0139 HO2S CIRCUIT SLOW RESPONSE (BANK 1 / SENSOR 2) |

COMPONENT LOCATION ezroeic

Refer to DTC P0136.

GENERAL DESCRIPTION esacerrr

Refer to DTC P0136.

DTC DESCRIPTION erroerec

If the sensor output is over 0.15 V under enable conditions, ECM sets DTC P0139.
( This DTC might be caused by the malfunction of Heater circuit, so, check the heater circuit first. )

DTC DETECTING CONDITION esoatoce

ltem Detecting Condition , Possible Cause
DTC Strategy e Response rate '
Enable ° Time after fuel cut-off > 5s e Poor connection
Conditions e In_tegrated air mass after fuel cut-off > 15¢g * leak or clog in intake
e Time after dew point end detected > 30 s air system .
Threshold ¢ Injector
Value » B1S2 sensor voltage > 0.15V e Fuel pressure
Diagnosti ° B1S2
19. ostic ¢ 0.2 sec o ECM
ime
MIL .. ]..e ON.

¥ B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  errrsioz

Refer to DTC P0136.

SCHEMATIC DIAGRAM  ecesonso

Refer to DTC P0136.

SIGNAL WAVEFORM & DATA  cesomss

Refer to DTC P0136.

MONITOR SCANTOOL DATA  easssces

Refer to DTC P0136.

SYSTEM INSPECTION  ceosensc

1. Check leakage or clog of air.
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1) Check contamination, clog and installation of gasket

2)

¥ Any damage or installation of throttle body gasket.

B Any damage or installation of gasket between intake manifold and surge tank.

B Clog or contamination of intake manifold and injector by foreign materials

B Contamination and open stuck between surge tank and PCSV by foreign materials
B Any damage or contamination of HO2S(B1/S2) by foreign materials.

Has a problem been found?

B Go to " Check Fuel Line" as follows.

B Repair or replace as necessary and then, go to "Verification of Vehicle Repair® procedure.

2. Check Fuel Line.

1)

2)

1)
2)
3)
4)
5)
6)

Check Clog, contamination and installation of Fuel Line as follows.

B Connection for each connectors in Fuel Line. ,

b Damage, interference and installation of vaccum hose connected to Fuel Line.
b Bend, Leakage and squeeze of pipe in Fuel Line. ‘

Has a problem been found?

P Go to "Check Fuel Pressure" as follows.

B Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

Check Fuel Pressure.

IG "OFF".

Disconnect fuel pump relay from junction box in passenger compartment.

Start engine and await until engine is off and then, IG "OFF".

Connect fuel pump relay again.

Connect fuel pressure gauge on the fuel filter with fuel pressure gauge adaptor.

Start engine again and measure fuel pressure.

Specification : Approx. 3.5kg/cm?

7)

Is the fuel pressue normal?

B Go to "Component Inspection” procedure.

B Check any damage of fuel return hose or pipe.
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» Check any stuck of the valve in the fuel pressure regulator.

» Repair or replace as necessary and then, go to 'Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  esesr00

1. Check PCV.

1)

1)
2)

IG "OFF"

Disconnect PCV.

Check that PCV is properly operating.
Is the PCV O.K?

P Go to "Check PCSV" as follows.

P Substitute with a known - good PCV and check for proper operation.

P If the problem is corrected, replace PCV and go to "Verification of Vehicle Repair" procedure.

Check the PCSV.

Ignition "OFF".

Disconnect PCSV and Vacuum Hose.

3) Apply vacuum on PCSV with Hand Vacuum Gauge.

4)

Is the PCSV keeping the Vacuum?

P Go to "Check Injector" as below.

> Substitute with a known-good PCSV and check for proper operation. If the problem is corrected, replace PCSV

and then go to "Verification of Vehicle Repair" procedure.

3. Check Injector.

1)
2)
3)
4)

Ignition "OFF"
Remove Injector.

Check Leakage and clog on Injector.

Measure resistance terminal 1 and 2 of Injector connector(Component side).

SPECIFICATION :

ITEM

Specification

Coil Resistance

13.8 ~ 15.2Q
at 20C (68°F)
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1. Injector Power
2. injector control

EGPF002B

5) Is the measured resistance within specifications?

P Go to "Check sensors related to Fuel Trim * as below.

B Substitute with a known-good Injector and check for proper operation. If the problem is corrected, replace
Injector and then go to "Verification of Vehicle Repair" procedure.

4. Check Sensors related to Fuel Trim.

1) Check the Input Voltage of Sensors related to Fuel Trim(MAPS, TPS, ECTS, PCSV, Injector, and etc) - Refer to
Trouble Shooting Guide -

2) Are the sensors related to Fuel Trim O.K?

P Go to "Check ECM" as below.

b Repair as necessary and go to "Verification of Vehicle Repair" procedure.
5. Check ECM.
1) 1G "OFF" and disconnect B1S2 connector.
2) Connect scantool and Key "ON".
3) Select simulation function on scantool.

4) Simulate voltage at terminal 1 of HO2S(B1S2) sensor signal connector.
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1.6 SIMU-SCaAN

F 3
»* [OXGEN SENSOR-B1/S1 8.5 V
OXGEN SENSOR-B1/S2
TARGET IDLE RPHM B
1SC ACTUATOR DUTY
7 1. HO25(82) Signal
SIMULATION OF VOLTAGE 2. Sensor Ground
3. HO2S(S2) Heater Power
4. HO2S(82) Heater Control
9860 nU
¢ CH B OHLY )
[METR] |SINL] {4+ || — |IFin |

EGPF5000

5) Is the HO2S(B1/52) signal value changed according to simulation voltage ?

B Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination,deteriora-
tion, or damage. Repair or replace as necessary and then go to "Verification of VehicleRepair" procedure.

b Substitute with a known-good ECM and check for proper operation.
P If the problem is corrected, replace ECM and then go to “Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  crortonc

Refer to DTC P0136.
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DTC P0140 HO2S CIRCUIT NO ACTIVITY DETECTED (BANK 1 / SENSOR
2)

COMPONENT LOCATION eooszee

Refer to DTC P0136.

GENERAL DESCRIPTION  cessazes

Refer to DTC P0136.

DTC DESCRIPT!ON ESDSA78B6

If there is not any signal activity, ECM sets DTC P0140. ‘
{ This DTC might be caused by the malfunction of Heater circuit, so, check the heater circuit first. )

DTC DETECTING CONDITION  essonrcs

ltem Detecting Condition Possible Cause
DTC Strategy  No signal activity S
Enable . I ;
Conditions o Time after dew point is reached > 10 sec e Poor connection
- e Open or short in signal circuit
Threshold ¢ Signal voltage changes more than 2V after HO2S e B1S2
Value heater operation stops > 4 times B , e ECM
MIL ON . '
Condition 3 driving cycle

% B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  coesosse

Refer to DTC P0136.

SCHEMATIC DIAGRAM  eeaereco

Refer to DTC P0136.

SIGNAL WAVEFORM & DATA exoesre

Refer to DTC P0136.
MONITOR SCANTOOL DATA cecora0s
Refer to DTC P0136.

TERMINAL AND CONNECTOR INSPECTION  ecrarese

Refer to DTC P0136.
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SIGNAL CIRCUIT INSPECTION  esosaess
1. 1G "OFF".

2. Disconnect HO2S(B1/S2) connector.

3. IG"ON" & ENG "OFF".

4. Measure voltage between terminal 1 of HO2S(B1/S2) and chassis ground.

Specification : Approx. 0.45V

5. |s the measured voltage within specification?

p Go to "Component Inspection" procedure.

B Repair or replace as necessary and then, go to "Verification of Vehicle Repair'procedure.

COMPONENT INSPECTION  esseroo

1. Visual Inspection.
1) 1G "OFF"
2) Disconnect HO2S(B1/S2) connector.
3) Check that HO2S(B1S2) is contaminated or damaged by foreign materials.

4) Has a problem been found?

B Go to "Check ECM" as follows.

B Substitute with a known - good HO2S(B1/S2) and check for proper operation.
B If the problem is corrected, replace HO2S(B1/S2) and go to "Verification of Vehicle Repair" procedure.

2. Check ECM.
1) IG "OFF" and disconnect B1S2 connector.
2) Connect scantool and Key "ON".
3) Select simulation function on scantool.

4) Simulate voltage at terminal 1 of HO2S(B1/S2) signal connector.
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1.6 SIMU-SCAHN
&
* (OXGEN SENSOR-B1-S1 8.5 vV
SJOKGEN SENSOR-B1/S2 8.9 U |
TARGET IDLE RPH B
I8C ACTUATOR DUTY
¥ 1. HO28(S2) Signal
SIMULATION OF VOLTAGE 2. Sensor Ground
3. HO28(S2) Heater Power
4. HO28(S2) Heater Control
TJEE ml
{ CH B OHLY )
[METR| [SIHL| [+ [ = |[Fix |

EGPF5000

5) Does the signal value of HO25(B1/S2) change according to simulation voltage?

B Thoroughly check connectors for looseness, poor connection, bending, corrosion,contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verificationof Vehicle Repair" procedure.

» Substitute with a known - good ECM and check for proper operation.
B If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair” procedure.

VERIFICATION OF VEHICLE REPAIR cessrenn

Refer to DTC P0136.
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[DTC P0141 HO2S HEATER CIRCUIT (BANK 1 / SENSOR 2)

COMPONENT LOCATION  esesrros

Refer to DTC P0136.

GENERAL DESCRIPTION eocrcoso

Refer to DTC P0136.

DTC DESCRIPTION cosssaoe

If the internal resistance of heater is over the threshold value under enable conditins, ECM sets DTC P0141.

DTC DETECTING CONDITION esseaess

ltem Detecting Condition Possible Cause

DTC Strategy * Check heating condition
Enaple e Catalyst temperature (model) 450~680T ,
Conditions * Battery voltage 10.7~15.6V « Poor connection
Threshold e Internal resistance > threshold f (cat. * Open or short to ground
Value temp., heater power) in signal circuit '
: ; e B1S2
Diagnostic e ECM
Time
MIL ON

3 driving cycle

Condition

#* B182 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  exicres

ITEM Specification

Heater Resistance Approx. 9.0 (207C)

SCHEMATIC DIAGRAM  erssores

Refer to DTC P0136.

SIGNAL WAVEFORM & DATA ccusssts

Refer to DTC P0136.

MONITOR SCANTOOL DATA ersance

1. Connect scantool to DLC (Data Link Cable).
2. Warm up the engine to normal operating temperature.

3. Monitor "HO2S(B1S2)" parameter on scantool.
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1.2 CURRENT DATA 2169
&
% (028 OPERATION(B1i/81) ON
o] 025 OPERATION(B1/S2)  ON |
% |[OXGEN SENSOR-B1/S1 8.7 V B
% [OXGEN SENSOR-B1/S2 8.8 y

ANGLE BETWEEHN CHKP&CHP
CAMSHAFT POSITION
CAMSHAFT POSI.-TARGET
TRANSAXLE RANGE SUW

[FIx | [PaRt] [FULL| [HELP]| [GRPH] [RCRD]

EGPF500D

4. Is the "HO2S5(B152)" parameter displayed correctly?

P Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, ending, corrosion, contami-
nation, deterioration, or damage. Repair or replace asnecessary and go to "Verification of Vehicle Repair" procedure.

P Go to "Terminal and Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  ecesoos

Refer to DTC P0136.

POWER CIRCUIT INSPECTION ecrcaomo

1.

2.

IG "OFF".
Disconnect HO2S(B1S2) connector.
IG "ON" & ENG "OFF".

Measure voltage between terminal 3 of HO2S (B152) harness connector and chassis ground.

Specification : B+

5.

Is the measured voltage within specification?

B Go to "Control Circuit Inspection” procedure.

> Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.
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CONTROL CIRCUIT INSPECTION  covreino |

1. 1G "OFF".

2. Disconnect HO25(B1S2) connector.

3. IG"ON" & ENG "OFF"

4. Measure voltage between terminal 4 of HO2S(B1S2) harness connector and chassis ground.

Specification : Approx. 3.5V

5. Is the measured voltage within specification?

> Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ccasrens
1. Check Heater resistance.

1) 1G "OFF".

2) Disconnect HO25(B1S2) connector.

3) Measure resistance bwteen terminal 3 and 4 of HO2S(B1S2) connector.(Component Side)

SPECIFICATION :

ITEM » Specification

Heater Resistance Approx. 9.0 (20T)

1. HO2S(S2) Signal

2. Sensor Ground

3. HO28(52) Heater Power
4. HO28(S2) Heater Control

EGPFO02H

4) Is the measured resistance within specification?
YES

> Substitute with a known - good ECM and check for proper operation.
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P If the problem is corrected, replace ECM and go to "Verification of Vehicle Repéir" procedure.

B Substitute with a known - good HO2S and check for proper operation.
P If the problem is corrected, replace HO2S and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR est1are

Refer to DTC P0136.
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IDTC P0171 SYSTEM TOO LEAN (BANK 1) |

GENERAL DESCRIPTION  eesozsis

The catalyst’ s efficiency is demonstrated by its ability to oxidize CO and hydrocarbon emissions. The Powertrain Control
Module (PCM) compares the output signals of the front and rear oxygen sensors to determine whether the output of
the rear sensor is beginning to match the output of the front oxygen sensor. Air/fuel mixture compensation keeps the
frequency of the front oxygen sensor high due to the changes from rich-to-lean combusition. The catalyst causes the rear
oxygen sensor to have a lower frequency. As the catalyst wears, the rear oxygen sensor’ s signal trace begins to match
the front oxygen sensor’ s signal trace. That is because the catalyst becomes saturated with oxygen and cannot use the
oxygen to convert hydrocarbon and CO into H, O and CO. with the same efficiency as when it was new. A completely
worn catalyst shows a 100% match between the frequency of the front and rear sensors.

DTC DESCRIPTION crersans

If the correction value of air-fuel ratio is higher than the threshold value, ECM sets DTC P0171.

DTC DETECTING CONDITION esriecso

ltem Detecting Condition Possible Cause
DTC Strategy e Long-term fuel trim limit
e Coolant temperature > 60T
General e Throttle angle < 70T
Enable ¢ Closed loop control enabled
Conditions = No transient control phase
e No canister purge phase
Enable e Engine load : 30~70%
Conditions | e Air mass : 32~900 kg/h o ,
Case1 Threshold * Multiplicative value (The correction during e Poor connection
Value driving) > 1.23 ¢ Related sensor
- - e Intake air system
Dle_lrg&;c;stlc e 25 sec e Fuel pressure
s ECM
Enable * Engine speed = 1040 rpm

Conditions ¢ Air mass < 16 kg/h

Threshold
Case2 * Additive value (The correction during idling) > 7.5 %

Value
Diagnostic .
Time 20 sec
MIL ON o
Condition 3 driving cycle

MONITOR SCANTOOL DATA  eassacoo

1. Connect scantool to Data Link Connector(DLC).
2. Warm up the engine to normal operating temperature.

3. Monitor the "Parameters related to air/fuel ratio(HO2S, MAF, MAP, TPS, ECTS, PCSYV, Injector, etc)" on the scantool.
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1.2 CURRENT DATA 1658 1.2 CURRENT DATA 26/58

& A

% |BATTERY VOLTAGE 13.8 v * MAP SENSOR 28.3 kPa

% |COOLANT TEMP. SENSOR  85.5 °C * |MAP SENSOR(U) 1.1 v

% |INT.AIR TEMP.SNSR 51.8 °C |m | | % |THROTTLE P.SNSR(V} 6.4 ¥

e ENGINE SPEED P! % |ISC ACTUATOR DUTY 35.9 %

% [INJECTION DURATION H1 2.4 mS EJ OXGEN SENSOR-B1/S1 Ay o

% |INJECTION DURATION 2 2.4 wS  |OXGEN SENSOR-B1/S2 8.59 U

% |INJECTION DURATION #3 2.4 mS * [EVAP. PURGE VALVE 8.8 %

% |INJECTION DURATION 4 2.4 =S INJECTION DURATION 11 2.4 nS
¥ ¥

IF1% | [scen] [FuLL| [PaRT| [GRPH] [Fist | [scen] [FuLL] [Part] [cRPH]

EGPF500P

4. Are the parameters displayed correctly?

¥ Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of vehicle Repair” procedure.

P Go to "Terminal and Connector Inspection” procedure

TERMINAL AND CONNECTOR INSPECTION eceaonce

Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage. : '

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

» Repair as necessary and go to "Verification of vehicle Repair" procedure.

P Go to "System inspection" procedure.

SYSTEM INSPECTION E8DE7799

1.

Air leakage check.

1) Check "Air intake system”
B Check looseness, deterioration or contamination on throttle body and gasket.
B Check contamination, damage or crack on intake manifold, ISCA and injectors.

2) Is there any leakage?
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P Repair as necessary and go to "Verification of vehicle Repair" procedure

B Go to "Fuel line check" procedure.

2. Fuel line check.

1)

2)

Check "Fuel line system"

B Check looseness of connectors on fuel line.

P Check looseness, damage, or interference of vacuum hose on fuel line.
P Check damage, leakage or bending on fuel line pipe.

Is fuel line normal?

b Go to "Fuel line pressure check" procedure.

P Repair as necessary and go to "Verification of vehicle Repair" procedure.

3. Fuel line pressure check.

1)
2)
3)
4)
5)
6)

Key "OFF".

Disconnect a fuel pump relay.

Engine start and wait until engine stop. and then key "OFF".

Connect a fuel pump relay. / 7 ‘

Connect a fuel preséure guage to a fuel filter by a fuel pressure guage adaptor.

Engine start and measure a fuel pressure.

Specification : Approx. 3.5kg/cm?

7)

Is the fuel pressure normal?

¥ Go to "Component inspection" procedure.

B Check clogging on the fuel filter.

B Check the valve in a fuel pressure regulator.

(If it has a problem, fuel happen to be leaked to a return line.)

B Check the supply pressure of fuel pump.

P Repair as necessary and go to "Verification of vehicle Repair" procedure.

COMPONENT INSPECTION  esreenne

1. PCV(Positive Crankcase Ventilation) valve check.

1)

Key "OFF".
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2) Disconnect PCV valve.
3) Check the movement of plunger by putting in and out a thin stick.

4) Is the movement of plunger normal?

B Go to "PCSV check" procedure.

P Substitute with a known - good PCV valve and check for proper operation.
b If the problem is corrected, replace PCV valve and go to "Verification of Vehicle Repair" procedure.

2. PCS8V check.
1) Key "OFF".
2) Disconnect PCSV and vacuum hose.
3) Apply a vacuum by a hand vacuum gauge on PCSV.

4) Does PCSV keep the vacuum condition normally?

B Go to "Injector check" procedure.

b Substitute with a known - good PCSV and check for proper operation.
b If the problem is corrected, replace PCSV and go to "Verification of Vehicle Repair" procedure.

3. Injector check.
1) Key "OFF".
2) Disconnect injectors.
3) Check clog on injectors.

4) Measure the resistance between terminal 1 and 2 of injectors(Component side).

SPECIFICATION :

ITEM Specification

13.8 ~ 15.2Q

Coil Resistance
° at 20°C (68°F)
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1. Injector Power
2. Injector control

EGPF002B

5) Is the measured resistance within specifications?

P Go to "Sensors related to air/fuel ratio check" procedure.

B Repair or replace as necessary. And then, go to "Verification of Vehicle Repair" procedure.
4. Sensors related to air/fuel ratio check.

1) Check the output data of sensors related to air/fuel ratio (HO2S, MAPS, TPS, ECTS, PCSV, Injectors, etc) on
scantool. (Refer to each DTC guide procedure.)

2) Are those sensors normal?

P Substitute with a known - good ECM and check for proper operatlon
¥ If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure

Repair or replace as necessary. And then, go to "Verification of Vehicle Repair” procedure,

VERIFICATION OF VEHICLE REPAIR cccarens

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

2. Clear the DTCs and Operate the vehicle within DTC Enable conditions in General information.

3. Are any DTCs present ?

B Go to the applicable troubleshooting procedure.

B System is performing to specification at this time.
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IDTC P0172 SYSTEM TOO RICH (BANK 1) |

GENERAL DESCRIPTION exccosrs

Refer to DTC P0171.

DTC DESCRIPTION eosrrra

If the correction value of air-fuel ratio is lower than the threshold value, ECM sets DTC P0172.

DTC DETECTING CONDITION  cesssszo

ltem Detecting Condition Possible Cause
DTC Strategy s Long-term fuel trim limit
e Coolant temperature > 60T
General e Throttle angle < 70%
Enable e Closed loop control enabled
Conditions = No transient control phase
e No canister purge phase
Enable e Engine load : 37~70 %
Conditions e Air mass : 32~900 kg/h
Casel Threshold ¢ multiplicative value (The correction during e Poor connection
Value driving) < 0.77 ¢ Related sensor
Diagnostic ¢ Intake air system
'l%me e 25 sec e Fuel pressure.
s ECM
Enable e Engine speed < 1040 rpm

Conditions e Air mass < 16 kg/h

Threshold
Case2 e additive value (The correction during idling) < -7.5%

Value
Diagnostic o 20 sec
Time
MIL ON .
Condition 3 driving cycle

MONITOR SCANTOOL DATA  eserason

Refer to DTC P0171.

TERMINAL AND CONNECTOR INSPECTION  erosezes

Refer to DTC P0171.

SYSTEM INSPECTION  eracenss

1. Air clog check

1) Check "Air intake system"
P Check clog of air-cleaner.
P Check deterioration or contamination on throttle body and gasket.
¥ Check contamination, damage, stuck or clog on intake manifold, PCSV, ISCA and injectors.
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2)

Is there any problem?

» Repair as necessary and go to "Verification of vehicle Repair" procedure

P Go to "Fuel pressure check" procedure

2. Fuel pressure check.

1)
2)
3)
4)
5)
6)

Key "OFF".

Disconnect a fuel pump relay.

Engine start and wait until engine stop. and then key "OFF",

Connect a fuel pump relay.

Connect a fuel pressure guage to a fuel filter by a fuel pressure guage adaptor.

Engine start and measure a fuel pressure.

Specification : Approx. 3.5kg/cm?2

7)

Is the fuel pressure normal?

» Go to "Component inspection” procedure.

B Check the valve in a fuel pressure regulator.

(If it has a problem, fuel happen to be leaked to a return line.)

» Check the supply pressure of fuel pump.

P Repair as necessary and go to "Verification of vehicle Repair" procedure.

COMPONENT INSPECTION  eacsssus

1. PCV(Positive Crankcase Ventilation) valve check.

1)
2)
3)
4)

Key "OFF",
Disconnect PCV valve.
Check the movement of plunger by putting in and out a thin stick.

Is the movement of plunger normal?

B Go to "PCSV check" procedure.

B Substitute with a known - good PCV valve and check for proper operation.

P If the problem is corrected, replace PCV valve and go to "Verification of Vehicle Repair" procedure.
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2. PCSV check.
1) Key "OFF".
2) Disconnect PCSV and vacuum hose.
3) Apply a vacuum by a hand vacuum gauge on PCSV.
4) Does PCSV keep the vacuum condition normally?
P Go to "Injector check" procedure.
» Substitute with a known - good PCSV and check for proper operation.
B If the problem is corrected, replace PCSV and go to "Verification of Vehicle Repair” procedure.
3. Injector check.
1) Key "OFF".
2) Disconnect injectors.
3) Check clog on injectors.
4) Measure the resistance between terminal 1 and 2 of injectors(Component side).
SPECIFICATION :
ITEM Specification
. ; 13.8 ~ 15.2Q
Coil Resistance
at 20C (68°F)
1. Injector Power
2. Injector control
EGPF002B
5) Is the measured resistance within specfﬁcations?
P Go to "Sensors related to air/fuel ratio check" procedure.
P Repair or replace as necessary. And then, go to "Verification of Vehicle Repair" procedure.
4. Sensors related to air/fuel ratio check.
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1) Check the output data of sensors related to air/fuel ratio (HO2S, MAPS, TPS, ECTS, PCSV, Injectors, etc) on
scantool. (Refer to each DTC guide procedure.)

2) Are those sensors normal?

B Substitute with a known - good ECM and check for proper operation.
b If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

Repair or replace as necessary. And then, go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esosace2

Refer to DTC P0171.
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FUEL SYSTEM

IDTC P0230 FUEL PUMP PRIMARY CIRCUIT

COMPONENT LOCATION

EAC3A670

GENERAL DESCRIPTION

EDSBDSEA

EFPGB800C

The ECM provides ground to one side of the coil in the fuel pump relay to control the fuel pump relay. The other side of the
fuel pump relay coil is connected to fuel pump relay, which activates when the ignition switch is ON. The ECM monitors
the control circuit between the fuel pump relay and the ECM. When the ignition switch is turned ON, the ECM energizes
the fuel pump relay, which sends power to the fuel pump.

DTC DESCRIPTION ec1s3728

If there is Open in fuel pump circuit, ECM sets DTC P0230.

DTC DETECTING CONDITION

ECBBDF29

ltem Detecting Condition Possibie Cause
DTC Strategy e Circuit continuity check, open
Enable
Conditions Poor connection
Threshold Qpen or short‘to ground
e Open in power circuit
Value . A
Open in control circuit
Diagnostic . . Fuel pump relay
Time Continuous PCM
MIL ON
Condition * DTC only
SPECIFICATION  escessac

Coil Resistance

70R2 ~ 120Q




DTC TROUBLESHOOTING PROCEDURES

FL -165

SCHEMATIC DIAGRAM

ESDFEA97

MONITOR SCANTOOL DATA

EB628BOF

1. Connect scantool to Data Link Connector(DLC).

2. Engine start.
3. Monitor the "Fuel pump relay" parameters on the scantool.
1.2 CURRENT DATH 13-69
A
FUEL~CUT OFF STATUS OFF
OFF ]

START SIGHAL
MFI COWTOROL RELAY

ON
SYNCRO.STATE(CKP/CHP) ON
AsF CLOSED LOOP ON
CHOCKING DETECTED OFF
ENGINE RUNNING ON

¥

[Fix ] [Part] [FuLL] [HELP] [RPH] [RCED]

4. Are the parameters displayed correctly?

[CIRCUIT DIAGRAM)] [CONNECTION INFORMATION]
ECM
Battery Terminal Connected to Function
FUEL PUMP RELAY 1 Battery Battery Voltage (B+)
2 Fuel Pump Fuel Pump Power supply
1 o 3 ECM C101(70) | Fuel Pump Relay Control
5 [C101 (70) Fuel Pump 4 - -
£ Realy Control 5 Main Relay Battery Voltage (B+)
Main Relay Fuel ?
Pump —1-
[HARNESS CONNECTORS]
1 67891011121314151617181920212223245[4
2 25126127|28{29{30{31[32|33|34|35]36/37|38|39(40|41[42{43 3 C101
5(4]3 44145|46147148|49|50/51|52|53|54 155|56|57|58]59|60]|61|62
63/6465|66 70 75767778798081211
FUEL PUMP RELAY (E45) ECM
EGPF500Q

LFJF499A
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P Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of vehicle Repair" procedure.

P Go to "Terminal and Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION esaicir

1.

Many malfunctions in the electrical system are caused by poor-harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

B Repair as necessary and go to "Verification of vehicle Repair" procedure.

» Go to "Fuel pump relay circuit inspection” procedure.

POWER CIRCUIT INSPECTION ecosican

P oW DM

Key "OFF".
Disconnect fuel pump relay.
Key "ON" & ENG "OFF".

Measure the voltage between terminal 1 and 5 of fuel pump relay harness connector.

Specification : B+

5.

Is the measured voltage within specifications?

B Go to "Control circuit inspection" procedure.

P Check "SNSR 10A" fuse between fuel pump relay and main relay.
B Check "ECU A 30A" or F/PUMP 15A fuse between fuel pump relay and battery.
P Repair Open or Short in power circuit, and go to "Verification of vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  escecer

1.

2.

3.

Key "OFF".
Disconnect fuel pump relay.

Key "ON" & ENG "OFF".
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4. Measure the voltage between terminal 3 of fuel pump relay harness connector and chassis ground.

Specification : Approx. 3.5V

5. Is the measured voltage within specifications?

B Go to "Component inspection" procedure.

B Repair Open in control circuit, and go to "Verification of vehicle Repair" procedure.

COMPONENT INSPECTION  esscecar

1. Fuel pump relay check.

1) Key "OFF".
2) Disconnect fuel pump relay.
3) Measure the resistance between terminal 1 and 2 of fuel pump relay component side.
4) Measure the resistance between terminal 3 and 5 of fuel pump relay component side.
SPECIFICATION :
Terminal Power Approval
1~2 NO
YES
3-~5 (702 ~ 120Q)
|| .
EFPFO38A
5) Is the measured resistance within specification?

P Substitute with a known - good ECM and check for proper operation.

P If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.
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B Substitute with a known - good Fuel pump relay and check for proper operation.
b If the problem is corrected, replace Fuel pump relay and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR ceseosos

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Clear the DTCs and Operate the vehicle within DTC Enable conditions in General information.

3. Are any DTCs present ?

B Go to the applicable troubleshooting procedure.

b System is performing to specification at this time.
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DTC P0261 CYLINDER 1-INJECTOR CIRCUIT LOW
DTC P0264 CYLINDER 2-INJECTOR CIRCUIT LOW
DTC P0267 CYLINDER 3-INJECTOR CIRCUIT LOW
DTC P0270 CYLINDER 4-INJECTOR CIRCUIT LOW

COMPONENT LOCATION  eoneeern

injector

EFPG800D

GENERAL DESCRIPTION  erosrsse

Electronically controlled fuel injector is a solenoid valve which supplies exactly calculated amount of fuel to engine for
optimum conbustion under various engine load and speed. To meet air-fuel ratio required in system, ECM regulates fuel
injection quantity as controlling injector solenoid operating duration referring air flow to cylinders and output signals from

HO2S. For this precise control, quick response of solenoid is required and for perfect combustion, injection characteristic
is important.

DTC DESCRIPTION  eesooens

If there is Short to ground in injector #1/2/3/4 circuit, ECM sets DTC P0261 /P0264/P0267/P0270.

DTC DETECTING CONDITION c2s005

ltem Detecting Condition Possible Cause
DTC Strategy e Circuit continuity check, low
Enable
Conditions e Poor connection
Threshold e S.hor.t to ground in control
Value circuit
* Open in power circuit
Diagnostic . : e Injector
Time Continuous e ECM
MIL ON
| Condition > sec
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SPECIFICATION  exnsise

ltem : Specification

13.8 ~ 15.2Q
at 20C (68°F)

Coil Resistance

SCHEMATIC DIAGRAM  essooesr

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
. ECM Injector #1
njector #1 > - ) Terminal Connected to Function
€101 (27) Injector #1 1 Main Relay Battery Voltage (B+)
1 . 2 ECM C101 (27) injector #1 Control
3 Main Relay .
Injector #2 Injector #2
;@ 01 (6) Injector #2 Terminal Connected to Function
1 Main Relay Battery Voltage (B+)
X gm 1 > Main Relay 2 ECM C101 (6) Injector #2 Control
Injector #3 Injector #3
2 r|_5101 (7) Injector #3 Terminal Connected to Function
M ] 1 Main Relay Battery Voltage (B+)
> Main Relay 2 ECM G101 (7) Injector #3 Control
Injector #4 2 Injector #4
i~ .
{C101 (47) Injector #4 Terminal Connected to Function
1 Main Rel 1 Main Relay Battery Voltage (B+)
> Main Rela
Y 2 ECM C101 (47) Injector #4 Control
[HARNESS CONNECTORS]

00RO 0
N N 11]12]13[14 15|18 [17|18]19|20] 21| 22| 23|24 5|4
C151-1 C151-2 30|31|32|33[34]35|36|37|38] 39|40 41{42| 43/ c1b1
Injector #1 Injector #2 49150]51|52|53}54 |55|56|57|58|59{60|61|62
, 6869707172737475767778798081211
7Y 00
c@ 1 b f2)1
\ AL
C151-3 C151-4
Injector #3 Injector #4 ECM

EGPF500R
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SIGNAL WAVEFORM & DATA  esinoeee

‘,,H'O”ﬁi),, | zoon| lguizs | [R-8T] Lin-:én] Lminu]

When the ECM energizes the injector by grounding the control circuit, the circuit voltage
should below (theoretically 0V) and the fuel is iniected. When the ECM de-energizes the injector
by opening control circuit, the fuel injector is closed and circuit voltage should be peak for a moment.

MONITOR SCANTOOL DATA  eosorasa

1.

Connect scantool to DLC (Data Link Cable).

2. Warm up the engine to normal operating temperature.
3. Monitor "injector" parameter on scantool.
1.2 CURRENT DATA - -~ 33749 1.2 CURBENT DATa 33,49
&
o | NIEC | 1 ol 1N AT
¥ |INJECTION DURATION #2 2.4 S ¥ (IMJECTION DURATION fi2 2.4 nS
* |INJECTIOM DURATION #13 2.4 wS ¥ |INJECTION DURATION ##3 2.4 S
X |INJECTION DURATION 14 2.4 S ¥ |INJECTION DURATION H4 2.4 aS
¥ {IGNITION TIMING H1 4.5 DEG ¥ |IGNITION TIMING H1 24.7 DEG
* |IGNITION TIMING 2 4.5 DEG |=m * |IGNITION TIMING #2 24.7 DEG
* |IGNITION TIMING H3 4.5 DEG 3 [IGNITION TIMING H#3 24.7 DEG
* [IGNITION TIMING H4 4.5 DEG ® TGNITION TIMING fi4 24.7 DEG
7

4,

[FI® | [SceN] [FULL] [PaRT | [GRPH]

Is the "Injector" parameter displayed correctly?

LFJF473A

EGPF500S

P Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, ending, corrosion, contami-
nation, deterioration, or damage. Repair or replace asnecessary and go to “Verification of Vehicle Repair" procedure.

» Go to "Terminal and Connector Inspection” procedure.
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TERMINAL AND CONNECTOR INSPECTION ess0406

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

P Repair as necessary and go to "Verification of vehicle Repair" procedure.

B Go to "Circuit Inspection " procedure.

CIRCUIT INSPECTION  eerecosn
i. IG "OFF".

2. Disconnect injector connector.

3. IG "ON" & ENG "OFF".

4. Measure voltage between terminal 1 of injector harness connector and chassis ground.
Measure voltage between terminal 2 of injector harness connector and chassis ground.

Specification : Terminal 1 : B+, Terminal 2 : Approx. 3.5V

5. s the measured voltage within specification?

B Go to "Component Inspection" procedure.

» Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  coreerc

1. Check injecotor resistance.
1) 1G "OFF".
2) Disconnect injector connector.

3) Measure resistance between terminal 1 and 2 of injector connector.(Component Side)

SPECIFICATION :

ltem Specification

13.8 ~ 15.2Q
at 20°C (68°F)

Coil Resistance
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1. Injector Power
2. injector control

EGPF002J

4) Is the measured resistance within specification?

b Substitute with a known - good ECM and check for proper operation.
P If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

P Substitute with a known - good injector and check for proper operation.
> If the problem is corrected, replace injector and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR eessairs

After a repair, it is essential to verify that the fault has been corrected.

1.
2.
3.

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
Clear the DTCs and Opéfate the vehicle within DTC Enable conditions in General information.

Are any DTCs present ?

P Go to the applicable troubleshooting procedure.

B System is performing to specification at this time.
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DTC P0262 CYLINDER 1-INJECTOR CIRCUIT HIGH
DTC P0265 CYLINDER 2-INJECTOR CIRCUIT HIGH
DTC P0268 CYLINDER 3-INJECTOR CIRCUIT HIGH
DTC P0271 CYLINDER 4-INJECTOR CIRCUIT HIGH

COMPONENT LOCATION  esseiss

Refer to DTC P0261.

GENERAL DESCRIPTION essseoie

Refer to DTC P0261.

DTC DESCRIPTION csasser

If there is Short to battery in injector #1/2/3/4 circuit, ECM sets DTC P0262/P0265/P0268/P0271.

DTC DETECTING CONDITION  esesosss

ltem Detecting Condition Possible Cause
DTC Strategy e Circuit continuity check, high
Enable
Conditions e Poor connection
Threshold e Short to power in control
Value circuit
: : e Injector
Diagnostic . . .
Time Continuouss ECM
MIL ON o 5 sec
Condition

SPECIFICATION  ecap2iae

Refer to DTC P0261.

SCHEMATIC DIAGRAM  ezoceers

Refer to DTC P0261.

SIGNAL WAVEFORM & DATA  eeracean

Refer to DTC P0261.

MONITOR SCANTOOL DATA  con7ess

Refer to DTC P0261.

TERMINAL AND CONNECTOR INSPECTION  correree

Refer to DTC P0261.
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CONTROL CIRCUIT INSPECTION  erons0se

1. 1G "OFF".
2. Disconnect injector connector.
3. 1G "ON" & ENG "OFF".

4. Measure voltage between terminal 2 of injector harness connector and chassis ground.

Specification : Approx. 3.5V

5. s the measured voltage within specification?

b Go to "Component Inspection" procedure.

B Repair or replace as necessary and then, go to “Verification of Vehicle Repair” procedure.

COMPONENT INSPECTION  edosras

1. Check injecotor resistance.
1) IG "OFF".
2) Disconnect injector connector.

3) Measure resistance between terminal 1 and 2 of injector connector.(Component Side)

SPECIFICATION :

ltem Specification

13.8 ~ 15.2Q
at 20C (68°F)

Coil Resistance

Ci51-1

1. injector Power
2. injector control

EGPF002J

4) s the measured resistance within specification?

B Substitute with a known - good ECM and check for proper operation.
B If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair” procedure.
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B Substitute with a known - good injector and check for proper operation.
b If the problem is corrected, replace injector and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esceze00

Refer to DTC P0261.
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DTC P0300 RANDOM/MULTIPLE CYLINDER MISFIRE DETECTED
DTC P0301 CYLINDER 1-MISFIRE DETECTED
DTC P0302 CYLINDER 2-MISFIRE DETECTED
DTC P0303 CYLINDER 3-MISFIRE DETECTED
DTC P0304 CYLINDER 4-MISFIRE DETECTED

COMPONENT LOCATION  eerrsers

EFPG800G

GENERAL DESCRIPTION  erssnerr

Misfires can be caused by lack of combustion in a cylinder due to absence of spark, poor fuel metering, poor compression,
or many other causes. Even a small number of misfires may result in excessive exhaust emissions due to the unburned
mixture. Increased misfire rates cause damage to the catalytic converter. The ECM monitors the crankshaft speed vari-
ation to determine if any'misfiring generated. The ECM identifies the specific cylinder in‘which the misfire has occurred
and counts individual misfire events by monitoring changes in the crankshaft rotation for each cylinder. A random misfire

indicates two or more cylinders are misfiring.

DTC DESCRIPTION csrererr

If there happen misfires over the threshold value at 1 cylinder or more, ECM sets DTC P0300.

If there happen misfires over the threshold value at #1 cylinder or more, ECM sets DTC P0301.
If there happen misfires over the threshold value at #2 cylinder or more, ECM sets DTC P0302.
If there happen misfires over the threshold value at #3 cylinder or more, ECM sets DTC P0303.
If there happen misfires over the threshold value at #4 cylinder or more, ECM sets DTC P0304.
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DTC DETECTING CONDITION  ecosio0s

ltem Detecting Condition - Possible Cause
DTC Strategy e Engme‘roughness through crankshaft speed
fluctuation
¢ Engine speed 520~4520rpm
e Engine load > Zero torg.
Enable e Eng. load change < Max.
Conditions ¢ Eng. speed change < Max.
¢ Time after engine start > 4.5 sec
¢ Intake air temperature > -9.8TC .
e Poor connection
Threshold . o o e |gnition system
Value e Misfire rate for emission thresh > 4% » Fuel system
: : ¢ Intake/exhaust air system
Casef Dla_lgig:;stlc e 1000 revs e [gnition timing
¢ Injector
MiL ON . . e ECM
Condition 3 driving cycle
Threshold
Value e 3% < Misfire rate for catalyst damage < 15%
Case2 Dlagnostlc e 200 revs
Time
MiIL ON . .
Condition Immediately (Blink)
SPECIFICATION  coorinc
items - Resistance
~ Primary coil ~ Secondary coil

0.87 + 10% at 20C (68°F) 13.0 = 10% at 20C (68°F)
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SCHEMATIC DIAGRAM  csassses
[CIRCUIT DIAGRAM]
[CONNECTION INFORMATION]
) S
Terminal Connected to Function
> Iy - ‘ 1 IG ON Battery Voltage (B+)
40n >>—T1C101 (2) Cyl. #2,3 Control 2 ECM G101 (5) | IG Coil (Cyl. #1,4) Control
3 ECM C101 (2) 1G Coit (Cyl. #2,3) Control
> “hey P
B >>—+C101 (5) Cyl. #1,4 Control
i
&
Main 3 4
Relay ¢ lrjj‘
Zz
Q
o
[HARNESS CONNECTORS]
C101
— 6|7]8]9l10[11]12]13}14]15]16[17|18]18]20]21|22] 23
[( 312 25|26|27|28/29|30|31]32|33|34| 35| 36 37| 38| 39| 40]41]42
44)45|46|47]48|49]50]51|52]53|54|55|56(57|58]59 6061
. 163]64|65]66|67168|69[70]71]72] 73] 74| 75| 76} 77 78] 79[ 80
C109 :
ECM
EFPG500X
MONITOR SCANTOOL DATA exroense

1. Connect scantool to Data Link Connector(DLC).

2. Warm up the engine to normal operating temperature.

3. Monitor the "Parameters related to Ignition and Misfire" on the scantool.
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1.2 CURRENT DaTa 33749 i.2 CURRENT DATA 41749

& &

B} INJECTION DURATION 1 2.4 nS * |INJECTION DURATION #1 3.3 aS
> |INJECTION DURATION #2 2.4 nS % |INJECTION DURATION #2 3.3 nS
% |[INJECTION DURATIOM #3 2.4 =S % |INJECTION DURATION #3 3.3 nS
% |INJECTION DURATION 4 2.4 nS % |INJECTION DURATION fi4 3.3
¥ |IGNITION TIMING Hi 24.7 DEG % TGNITION TINI 1 | DEG
% |IGNITION TIMING iz 24.7 DEG |m * [IGNITION TIMING #2 13.5 DEG
% [IGNITION TIMING }3 24.7 DEG % [IGNITION TIMING H#3 13.5 DEG |,
¥ |IGNITION TIMING H4 24.7 DEG * [IGNITION TIMING H4 13.5 DEG
¥ 7
|FI% |[sceM] {FULL| [PART | |GRPH]| [rix | [scen] [FuLL| [ParT | [GRPH]
Normal State #1 disconnected

EGPF500Y

Are the parameters displayed correctly?

b Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of vehicle Repair" procedure.

P Go to "Terminal and Connector Inspection" procedure

TERMINAL AND CONNECTOR INSPECTION 193018

Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

» Repair as necessary and go to "Verification of vehicle Repair" procedure.

B Go to "System inspection” procedure.

SYSTEM INSPECTION  cosezz00

1.

Spark cable check

1) Do visual inspect
P Check contamination or damage on spark cable.

2) Measure the resistance of spark cable.
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Specification : 5.6kQ m = 20%

3)

1)
2)

3)

1)
2)
3)
4)

5)

Is the measured resistance within specifications?

P Go to "Check Spark Plug" as below.

» Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

Spark plug check.

Remove cylinder’ s spark plugs.

Visually/physically inspect the following items:
- Damaged insulation, Worn electrodes, Oil or fuel fouled, Loose terminals and cracks
- Check for plug gap : 1.0 - 1.1 mm (0.039 - 0.043 in.)

- Check if the spark plug for the relevant cylinder is lighter in color than the other plugs.

Has a problem been found in any of the above areas?

» Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure

P Go to "Compression pressure check" procedure.

Compression pressure check.

Warm up the engine to normal operating temperature.

Disconnect the spark plug cables. And remove the spark plugs and fuel pump relay.
Crank the engine to remove any foreign material in the cylinders.

Put compression pressure gauge into spark pulg hole.

Check compression pressure at each cylinder.

Specification : Approx. 15 kg/cm?

6)

Is compression pressure for each cylinder displayed within specifications?

P Go to "Ignition system check" procedure.

B Add a small amount of oil through the spark plug hole, and repeat above steps.

P If the addition of oil causes the compression to rise, the cause is a worn or damaged piston ring or cylinder

inner surface.

B If the compression remains the same, the cause is a burnt or defective valve seat, or pressure is leaking from

the gasket.
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P Repair as necessary and go to "Verification of Vehicle Repair" procedure.
4. lgnition system check
1) Key "OFF".
2) Disconnect Ignition coil connector.

3) Do visual inspection.
B Check contamination or damege on ignition coil.

4) Key "ON".

5) Measure the voltage between terminal 1(2) of ignition coil harness connector and chassis ground.

Specification : Approx. B+

<C109>

1. Primary Coil Control{CYL2,3)
2. Primary Coil Control{CYL1,4)
3. Power

EGPF002Q

6) Is the measured voltage within specifications?

B Go to "Ignition coil check" procedure.

B Repair Open or Short to ground in power circuit, and go to "Verification of Vehicle Repair" procedure.
5. Ignition coil check

1) Measure the resistance between terminal 3 and 1(2) of ingnition coil connector.
(Component side / Primary coil)

2) Measure the resistance between terminal for cylinder #1 and terminal for cylinder #4.
(Component side / Secondary coil)
Measure the resistance between terminal for cylinder #2 and terminal for cylinder #3.
(Component side / Secondary coil)

SPECIFICATION

items Resistance

Primary coil Secondary coil

0.87 + 10% at 20T (68°F) 13.0 £ 10% at 20C (68°F)
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<C109>

1. Primary Coii Control{CYL2,3)
2. Primary Coii Control{CYL1,4)
3. Power

EFPG500Z

3) Is the measured resistance within specifications?

» Go to "Timing mark check" procedure.

B Substitute with a known - good ignition coil and check for proper operation.
B If the problem is corrected, replace ignition coil and go to "Verification of Vehicle Repair" procedure.

6. Timing mark check.
1) Key "OFF*,
2) Check the timing mark.
3) s the timing mar‘krr‘)grfhal?w
YES

» Go to "Air leakage check" procedure.

» Repair and go to "Verification of Vehicle Repair" procedure.
7. Air leakage check.

1) Visually/physically inspect the air leakage in intake/exhaust system as following items,
= Vacuum hoses for splits, kinks and improper connections.
- Throttle body gasket
- Gasket between intake manifold and cylinder head
- Seals between intake manifold and fuel injectors
- Exhaust system between HO2S and Three way catalyst for air leakage.

2) Has a problem been found in any of the above areas?

> Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to "PCV(Positive Crankcase Ventilation) valve check” procedure.

8. PCV(Positive Crankcase Ventilation) valve check.
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1)
2)
3)
4)

Key "OFF".
Disconnect PCV valve.
Check the movement of plunger by putting in and out a thin stick.

Is the movement of plunger normal?

B Go to "Injector check” procedure.

p Substitute with a known - good PCV valve and check for proper operation.
¥ If the problem is corrected, replace PCV valve and go to "Verification of Vehicle Repair" procedure

9. Injector check.

1) Key "OFF".
2) Remove injectors.
3) Check leakage or clog on injectors.
4) Measure the resistance between terminal 1 and 2. (Component side)
SPECIFICATION :
ITEM Specification
o | 13.8 ~ 15.29
Coil Resistance
at 20C (68°F)
<C151-1,2,3,4>
1. Power
2. Injector control
EGPF002S
5) Is the measured resistance within specification?

P Go to "Fuel line check" procedure.

P Substitute w1th a known - good injector and check for proper operation.
B If the problem is corrected, replace injector and go to "Verification of Vehicle Repair” procedure

10. Fuel line check.

1)

Check clog, contamination and damage on fuel line.
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- Splits, kinks and improper connections of fuel line pipe.
- Interference, damage and improper connections of vacuum hose on fuel line.
- Improper connection of connectors on fuel line.

2) Is the fuel line normal?

b Go to "Fuel pressure check" procedure.

b Repair as necessary and go to "Verification of Vehicle Repair" procedure.
11. Fuel pressure check.
1) Key "OFF",
2) Disconnect a fuel pump relay.
3) Engine start and wait until engine stop. and then key "OFF".
4) Connect a fuel pump relay.
5) Connect a fuel pressure guage to a fuel filter by a fuel pressure guage adaptor.

6) Engine start and measure a fuel pressure.

Specification : Approx. 3.5 kg/cm?

7) Is the fuel pressure normal?

B Substitute with a known - good ECM and check for proper operation.
B If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

B Check clogging on the fuel filter.

B Check the valve in a fuel pressure regulator.

(If it has a problem, fuel happen to be leaked to a return line.)

B Check the fuel supply and return line.

B Repair as necessary and go to "Verification of vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esom0

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Clear the DTCs and Operate the vehicle within DTC Enable conditions in General information.

3. Are any DTCs present ?

> Go to the applicable troubleshooting procedure.
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p System is performing to specification at this time.
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IDTC P0325 KNOCK SENSOR 1 CIRCUIT

COMPONENT LOCATION  eassrccs

GENERAL DESCRIPTION escrsro

EFPGB0OF

Knocking is a phenomenon characterized by undesirable vibration and noise that can cause engine damage. A knock
sensor (KS) is mounted on the cylinder block and senses engine knocking. A knocking vibration from the cylinder block
is applied as pressure to the piezoelectric element. A knock sensor (KS) detects vibration when RPM rises or drops and
generates voltages based on this vibration. The ECM controls the ignition timing based on the amplitude and frequency
of the knock sensor signal. For example, if engine knocking occurs, the ignition timing is retarded to prevent it.

DTC DESCRIPTION  eoseoe

If the signal of knock sensor is less than threshold under enable conditions, ECM S‘été 'P0325.

DTC DETECTING CONDITION esecora:

Item Detecting Condition Possible Cause
DTC Strategy e Sensor signal check
Enable e Engine coolant temperature > 40T
Conditions * Engine speed > 2600 rpm
- T ¢ Poor connection
Threshold  Sensor signal < threshold(which is the e Open or short in signal circuit
Value function of engine speed.) e Knock sensor
Diagnostic . . ° PCM
Time Continuous
MIL ON
Condition DTC only
SPECIFICATION  esrcosor
ltem Specification

Capacitance

950 ~ 1,350pF
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SCHEMATIC DIAGRAM  caxceurr |

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
KS ECM
1 - ) Terminal Connected to Function
LO101(19) KS[B] Signal 1 ECM C01-1 (19) KS Signal
2 2 ECM C01-1 (20) KS ground

{101 (20) Ks Ground

[HARNESS CONNECTORS]
~ 6|7]8]|9[10{11]12]13[14}15]16|17][18] 2223245|4
25(26|27|28}29{30]31[32|33{34| 35| 36]37|38| 39} 40| 41{42]43
g2(1p 3 c101
4445|46|47{48]49|50|51|52{53|54|55156|57| 58|59 |60|61]62
63|64/65|66|67{68[69(70{71]72|73|74|75|76|77|78|79|80|81 2|1
KS (C113)

ECM

EFPG5S01A

SIGNAL WAVEFORM & DATA  ecasro

cenginL sensodl v U 1.8 o8
MIN: =542, 9nU HAX: 325, 7mU

4

_[I6A7 (=oon| [curs| [p-57] [HENU] [HELP)

This is a normal signal waveform of knock sensor. Generally, there would be much more noise on
knock sensor signal than the others.

LFJF564A

MONITOR SCANTOOL DATA  eseeesrs

1. Connect scantool to DLC(Data Link Cable).

2. Warm up the engine to normal operating temperature.
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3. Monitor the "Knock sensor" parameters on the scantool.
1.2 CURRENT DATA 48/49
'y
IGNITION TIMING #1 4.5 DEG
IGNITION TIMING #2 4.5 DEG
IGNITION TIMING #3 4.5 DEG
IGNITION TIMING H4 4.5 DEG
KNOCK ADAPTION H1 8.8 DEG
KNOCK ADAPTION iz 8.8 DEG
KNOCK ADAPTION #3 6.8 DEG
| | ¥
|F1% | [SceN] [FULL] [PaRT | [GRPH]
EGPF5018
4. Are the parameters displayed correctly ?

P Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of vehicle Repair" procedure.

b Go to "Terminal and Connector Inspection"procedure.

TERMINAL AND CONNECTOR INSPECTION cssrsazs

1.

Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

P Repair as necessary and go to "Verification of vehicle Repair" procedure.

» Go to "Knock sensor circuit inspection” procedure.

SIGNAL CIRCUIT INSPECTION cioee00

1.

Check Short to Voltage in signal circuit.
1)  Key "OFF".

2) Disconnect Knock sensor connector.



FL -190 FUEL SYSTEM
3) Key "ON" & ENG "OFF".

4) Measure the voltage between terminal 1 of knock sensor harness connector and chassis ground.

Specification : Approx 0V

5) Is the measured voltage within specification?

P Go to "Check Short to ground in signal circuit" procedure.

» Repair Short to Power in signal circuit and then, go to "Verification of Vehicle Repair" procedhre.
2. Check Shrot to ground in signal circuit. |
1) Key "OFF".
2) Disconnect Knock sensor connector and ECM connector.

3) Measure the resistance between terminal 1 and 2 of knock sensor harness connector.

Specification : Infinite

4) Is the measured resistance within specifications?

P Go to "Check Open in signal circuit" procedure.

b Repair Short to ground in signal circuit and then, go to "Verification of Vehicle Repair” procedure.
3. Check Open in signal circuit
1) Key "OFF".
2) Disconnect Knock sensor connector and ECM connector.

3) Measure the resistance between terminal 1 of knock sensor harness connector and terminal 19of ECM harness
connector.

Specification : Below 1Q

4) Is the measured resistance within specifications?

B Go to "Check Open in ground circuit" procedure.

P Repair Open in signal circuit and then, go to "Verification of Vehicle Repair" procedure.
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GROUND CIRCUIT INSPECTION  eieossen

1. Check Open in ground circuit.
1)  Key "OFF".
2) Disconnect Knock sensor connector and ECM connector.

3) Measure the resistance between terminal 2 of knock sensor harness connector and ground.

Specification : Below 1Q

4) Is the measured resistance within specifications ?

P Go to "Component inspection" procedure.

» Repair Open in ground circuit and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  emurss

1. Check Knock sensor.

1) Substitute with a known - good Knock sensor and check for proper operation.

2) Is the signal normal?

» Replace Knock sensor and go to "Verification of Vehicle Repair” procedure.

B Substitute with a known - good ECM and check for proper operation.
B If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR cercasoo

After a repalr, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Clear the DTCs and Operate the vehicle within DTC Enable conditions in General information.

3. Are any DTCs present ?

» Go to the applicable troubleshooting procedure.

B System is performing to specification at this time.
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[DTC P0335 CRANKSHAFT POSITION SENSOR A CIRCUIT |

COMPONENT LOCATION  eopscac

* CKPS is on transaxle housing

EFPG378B

GENERAL DESCRIPTION  essassss

The Crankshaft Position Sensor (CKPS) is a hall effect type sensor that generates voltage using a sensor and a target
wheel mounted on the crankshaft; there are 28 slots in the target wheel where one is longer than the others. When the
slot in the wheel aligns with the sensor, the sensor voltage outputs low. When the metal (tooth) in the wheel aligns with the
sensor, the sensor voltage outputs high. During one crankshaft rotation there are 28 rectangular signals and one longer
signal. The ECM calculates engine RPM by using the sensor’ s signal and controls the injection duration and the ignition
timing. Using the signal differences caused by the longer slot, the ECM identifies which cylinder is at top dead center.

DTC DESCRIPTION  eircsssc

If CKPS cannot find reference mark during 8 times or more, ECM sets DTC P0335.

DTC DETECTING CONDITION  eoscereo

ltem Detecting Condition Possible Cause
DTC Strategy e Reference mark check
Enable
Conditions
¢ Poor connection
Threshold ¢ No reference mark > 8 times e Open or short in signal circuit
Value
, e CKPS
Diagnostic . . * PCM
Time Continuous
MIL ON

Condition 3 driving cycle
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SCHEMATIC DIAGRAM erousrio
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Main Relay
CKPS 3 ECM
2 @101 (15) CKPS Signal Terminal Connected to Function
1 Chasses ground Sensor ground
D 2 ECM C101 (15) CKPS Signal
1 3 Main Relay Battery Voltage (B+)
Terminal Connected to Function
CMPS Ground 3 Main Relay Battery Voltage (B+)
1 ——T'- 2 ECM C101 (79) CMPS Signal
1 Chassis Ground Sensor Ground
@ D 2 [C101 (79) cMPS Signal
3 £ Main Relay
[HARNESS CONNECTOR]
6|7]8|9l10]11]12]13]14]|15]16]|17]|18]19]|20| 21[22]| 23|24 5[4
25126]27]28]29{30]31]32[33]|34 35| 36| 37| 38| 3¢ 43—
// \ 44| a5| 46|47 |48|49|50151|52|53|54]55]56|57|58 62 _c1o1
63|64|65|66|67|68|69]70]71|72| 73| 74] 75| 76| 77 812[1 '
‘\
3121
, 2
[ }
CKPS (C107) 7 CMPS (C133) ECM
EGPF501C
SIGNAL WAVEFORM & DATA errecaea
BRcdelly 00 5.8 U CKP (HALL) 18 nS
Peak to Peak
CKP<CH-A> MINZ 8.7 U CUR 9.3 U MAxK: 18.3 Y
ET)
Ce e 38
.CMPS .
Y 26 e
CKPS @ - CKPS-
T s, " .. .
B L0LR RO N ‘ i l I l:;;‘
DL SR D 1;
. 1.768 S
[PLAY | [zoon] [curs] fureu] [EXIT] [HoLp| [T1nE] [f0RY [RCRD]| [GND | [HELP]

This example shows a typical Crankshaft Position Sensor(CKPS) and Camshaft Position Sensor(CMPS) waveform at idle.
The PCM controls the injection and ignition timing by using these signals. Generally CKPS signal is used to detect the
piston’s position and CMPS signal is used to detect the Top Dead Center of each cylinder.

EGPF501D
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MONITOR SCANTOOL DATA exrrcs2

1. Connect scantool to DLC(Data Link Cable).
2. Engine start.

3. Monitor the "CKP" parameters on the scantool.

1.2 CURRENT DaTH 1658
&

BATTERY VOLTAGE iz.8 v
COOLANT TEMP. SENSOR 85.5 °C
INT.AIR TEMP.SHSE 51.8 °C B
ENGINE SPEED 858 rpnm
INJECTION DURATION i1 Z.4 m3S
INJECTION DURATION H2 2.4 m8
INJECTION DURATION H3 2.4 mS
INJECTION DURATION H4 2.4 w3

FI¥ | |SCEN| |FULL| |PART | |GRPH|

XX X X X X X X

EGPF501E

4. Are the parameters displayed correctly?

B Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of vehicle Repair” procedure.

P Go to "Terminal and Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION esoirres

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

P Repair as necessary and go to "Verification of vehicle Repair" procedure.

> Go to "CKPS circuit inspection” procedure.
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POWER CIRCUIT INSPECTION esaicoro

1. Key "OFF".
2. Disconnect CKPS connector.
3. Key "ON".

4. Measure the voltage between terminal 3 of CKPS harness connector and chassis ground.

Specification : Approx 12V

5. Is the measured voltage within specification ?

b Go to "Check signal circuit" procedure.

P Repair Short to ground or Open in Power circuit, and then go to “Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  eooris2r

1.  Key "OFF".
2. Disconnect CKPS connector.
3. Key "ON".

4. Measure the voltage between terminal 2 of CKPS harness connector and chassis ground.

Specification : Approx 8V

5. Is the measured voltage within specification ?

» Go to "Check Ground circuit” procedure.

> Repair Short or Open in Signal circuit, and then go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION ceoizcas
1. Key "OFF".
2. Disconnect CKPS connector.

3. Measure the resistance between 3 of CKPS harness connector and chassis ground.
Measure the resistance between 1 and 3 of CKPS harness connector.

Specification : "A" - "B" = Below 200mV

4. s the measured voltage within specifications ?
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YES.

b Go to "Component inspection" procedure.

P Repair Open in ground circuit and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ecscessr

1. Check CKPS.
1) Key "ON". (Don't disconnect sensors.)

2) Select "vehicle scopemeter” in the menu, and connect channel A of scantool with terminal 1 of CKP‘S harness
connector.

3) Engine start. And check the signal waveforms.

SPECIFICATION :
5.8 Y
R 1. CKPS Ground
CM P‘S& 2. CKPS signal
v 3. CKPS Power
CKPS\ o
1(
iu ] wm mltIHIIM»» IO
1.768 S
[PLAY | [zoom] [curs] |urew] [ERIT]

EGPF004C

4) s the measured signal waveform O.K?

P Substitute with a known - good ECM and check for proper operation.
P If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

P Substitute with a known - good CKPS and check for proper operation.
B If the problem is corrected, replace CKPS and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR enronse

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Clearthe DTCs and Operate the vehicle within DTC Enable conditions in General information.

3. Are any DTCs present ?
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B Go to the applicable troubleshooting procedure. ' i

B System is performing to specification at this time.
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FUEL SYSTEM

DTC P0336 CRANKSHAFT POSITION SENSOR A CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION

Refer to DTC P0335.

GENERAL DESCRIPTION

Refer to DTC P0335.

DTC DESCRIPTION

EE412808

E3F755A4

EAE20FE2

If there is no signal from CKPS while there are 8 or more edge signals of CMPS, ECM sets DTC P0336.

DTC DETECTING CONDITION

EQ08BE26

ltem Detecting Condition Possible Cause
DTC Strategy e Sensor signal check
Enable .
o e Edge counter of camshaft position sensor > 8
Conditions e Poor connection
Threshold e No signal e Open in power circuit
Value 9 e Open or short in signal circuit
. : e CKPS
Diagnostic . . .
Time Continuous PCM
MIL ON .
Condition 3 driving cycle
SCHEMATIC DIAGRAM esoceste
Refer to DTC P0335.
SIGNAL WAVEFORM & DATA ersesors
5.8V CKP. CHALL) [ .0 U 18 oS
Peak to Peak
CKP(CH-RA> MIN® 8.7 U CUR: 2.3 U MAaX: 168.3 U
48
. CM Pé . B . . . . . . 38
. M by \
7 28 -
R - CKPS - - .CKPS-
‘ - DA Nna 0 ' |{ I:;’ fl
L RO R
_1.768 8 ,
[PLAY | [Zoon] [CURS ] [VIEM] [ERIT] [HOLD] [TIME] [RCRD| [GND | [HELP]

EGPFS01F
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MONITOR SCANTOOL DATA  ersorane

1. Connect scantool to DLC(Data Link Cable).
2. Engine Start.

3. Monitor the "CKP" parameters on the scantool.

1.2 CURRENT DAaTaA 32/69
Fy
ENGINE SPEED  720,8rpn |
BATTERY UOLTAGE 4.8 ¥
|BATTERY CHARGING 8.8 %
COOLANT TEMP. SENSOR 86.3 °C -
INT.AIR TENMP.SNSR 32.2 °¢C
EVAP. PURGE VALVE 8.8 X%
INJ. DUBATION-CYL1 3.1 nS
INJ.DURAT I ON-CYL2 3.1 S
A
[FI% | |ParT| [FULL] [HELP] [GRPH]| [RCRD]

LFJF577A

4. Are the parameters displayed correctly?

> Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connédyt‘o‘_r‘ dr,,wasrépaited and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of vehicle Repair”® procedure.

» Go to "Terminal and Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION correce

Refer to DTC P0335.

CKPS CIUCUIT INSPECTION  eseosces

1. Key "OFF".

2. Disconnect CKPS connector.

3. Key "ON" & ENG "OFF".

4. Measure the voltage between terminal 1 of CKPS harness connector and chassis ground.

Measure the voltage between terminal 2 of CKPS harness connector and chassis ground.
Measure the voltage between terminal 3 of CKPS harness connector and chassis ground.

Specification : Terminal 1 0 V , Terminal 2 Approx. 8V, Terminal 3 B+

5. Is the measured voltage within specification ?
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P Go to "Component inspection" procedure.

B Repair Open or Short in signal circuit and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eser1ee0

1. Check CKPS.
1) Key "ON". (Don’t disconnect sensors.)

2) Select "vehicle scopemeter” in the menu, and connect channel A of scantool with terminal 1 of CKPS harness
connector.

3) Engine start. And check the signal waveforms.

SPECIFICATION :
5.8 U
S 1. CKPS Ground
.CM P.S‘ 2. CKPS signal
— 3. CKPS Power
N A
WA prasaRin 1A M o AR [ IRA R
TR MATRVAVADR
- 1,768 8
|pLAY ] |Zzoom| [curs] [viEw] [ExiT]

EGPF004C

4) Is the measured signal waveform O.K?

P Substitute with a known - good ECM and check for proper operation.
b If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

b Substitute with a known - good CKPS and check for proper operation.
b If the problem is corrected, replace CKPS and go to "Verification of Vehicle Repair' procedure.

VERIFICATION OF VEHICLE REPAIR eostersr

Refer to DTC P0335.
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DTC P0340 CAMSHAFT POSITION SENSOR A CIRCUIT MALFUNCTION
(BANK 1 OR SINGLE SENSOR)

COMPONENT LOCATION  esesosns

CMPS

— ==z

EFPG378C

GENERAL DESCRIPTION  ecssecas

Camshaft Position Sensor (CMPS) is a hall sensor and detects the camshaft position by using a hall element. It is related
with Crankshaft Position Sensor (CKPS) and detects the piston position of the each cylinder which the CKPS can’ t
detect. The CMPS are installed on engine head cover and uses a target wheel installed on the camshaft. This sensor
has a hall-effect IC which output voltage changes when magnetic field is made on-the IC with current flow. When teeth
on the target wheel trigger the sensor, output voltage is 12V. If not, it is OV. These CMPS signal is sent to the ECM and it
uses CMPS signals for determining the ignition timing with CKPS signals. CMPS makes Sequential Injection possible.

DTC DESCRIPTION eiraeoc

If signal input phase is abnormal over 12 times by faulty assembling, ECM sets DTC P0340.

DTC DETECTING CONDITION esasor

ltem Detecting Condition Possible Cause
DTC Strategy e Signal check (check the assemblihg state) '
Enable .
Conditions Sensor signal requested
: e Poor connection
® Abnormal phase edges > 12 times e Open or Shortin signal circuit
¢ High signal voltage and no change of phase Insig L
Threshold edges > 12 times e Open or Short in power circuit
Value L ges e Open in ground circuit
¢ Low signal voltage and no change of phase .
edges > 12 times e abnormal assembling state
* CMPS
Diagnostic * PCM
Time
MIL ON L
Condition 3 driving cycle




1.

Connect scantool to Data Link Connector(DLC).

FL -202 FUEL SYSTEM
SCHEMATIC DIAGRAM  esoocser
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Main Relay
CKPS 3 ECM
2 [C101 (15) CKPS Signal Terminal Connected to Function
1 Chasses ground Sensor ground
D 2 ECM C101 (i5) CKPS Signal
1 3 Main Relay Battery Voltage (B+)
Terminal Connected to Function
CMPS Ground 3 Main Relay Battery Voltage (B+)
1 T 2 ECM C101 (79) CMPS Signal
1 Chassis Ground Sensor Ground
@ D 2 [C101 (79) CMPS Signal
3 &~ Main Relay
[HARNESS CONNECTOR]
6|7|8]9|10]11]12{13 14 15|16 ]|17[18 19|20 21‘22 23|24 5|4
25)26]27128|29(30{31|32(33[34}35]36}37|38]39{40{41{42|43
// \ 44]45|46)47]48|a9]50|51|52(53[54]55[56 c101
(3\ /2) (1) 63|64165|66|67|68|69|70|71|72| 73| 74|75
AN
-
CKPS (C107) CMPS (C133) ECM
EGPF501C
SIGNAL WAVEFORM & DATA  esssrarr
3.8 Y b L H 5.8 ¥
Peak to P ak
CKPCCH-AY  MIN: 213.8mU CUR: 13.3 U MAX: 13.9 U
40
c - 38
MPS
¥ 20 CMPS
CKPS = - oo
[PLAY | [zoon] |CURS| IUIEul [ExiT] 0y [voLT | [RCRD| |GND | [HELF|
EGPF501G
MONITOR SCANTOOL DATA exessine
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IG "ON".

Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC's information from the DTCs
menu.

Confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions noted in the DTC detecting condition.

Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES 1.4 AMBIENT CONDITIONS

1.MIL STATUS : O ./ OFF

3.DTC READHESS FLAG @ COMPLETE

NUMBER OF DTC :© 1 ITEMS

| PART | | ERAS | [pTAL|

8.

 EFPFO45A

Is parameter displayed "History(Not Present) fault"?

NOTE

= History fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

B Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness,poor connection, bending, corrosion, con-
tamination, deterioration, or damage.Repair or replace as necessary and then go to "Verification of Vehicle Repair"
procedure.

» Go to "Terminal &amp;amp;amp; Connector Inspection" procedure

TERMINAL AND CONNECTOR INSPECTION crraines

1.

Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

P Repair as necessary and go to "Verification of vehicle Repair" procedure.
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B Go to "CMPS Power circuit inspection” procedure.

POWER CIRCUIT INSPECTION  esianes

1. Key "OFF".
2. Disconnect CMPS connector.
3. key "ON".

4. Measure the voltage between terminal 3 of CMPS harness connector and chassis ground.

Specification : B+

5. Is the measured voltage within specification ?

B Go to "Signal circuit inspection” procedure.

» Repair Open or Short circuit and then, go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  eaczeors
1. Check Oepn in signal circuit.

1) Key "OFF".

2) Disconnect CMPS connector.

3) Key "ON" & ENG "OFF".

4) Measure the voltage between terminal 2 of CMPS harness connector and chassis ground.

Specification : Approx 12V

5) Is the measured voltage within specification?

» Go to "Short to power circuit inspection” procedure

» Repair Open or short to ground in signal circuit and then, go to "Verification of Vehicle Repair" procedure.
2. Check Short to power in signal circuit.
1) Key "OFF".
2) Disconnect CMPS connector and ECM connector.

3) Measure the resistance between terminal 2 and 3 of CMPS harness connector.
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FL -205

Specification : Infinite

4)

Is the measured resistance within specifications?

B Go to "Ground circuit inspection” procedure.

B Repair Short to power in signal circuit and then, go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  ezrpsses

o > 0w b

Key "OFF".

Disconnect CMPS connector.

Key "ON".

Measure the voltage between terminal 2 of CMPS harness connector and chassis ground.(A)

Measure the voltage between terminal 1 and 2 of CMPS harness connector.(B)

Specification : "A" - "B" = Below 200mV

Is the measured voltage within specification?

P Go to "Component Inspection" procedure.

» Repair Open in signal circuit and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ecosoers

1.

2.

1)
2)
3)
4)

CMPS visual check.

Key "OFF".

Check damage and assembling state of CMPS.

Check the projection of cam-shaft visually after remove the CMPS.
Is everything O.K?

YES

» Go to "CMPS check" procedure.

» Repair as necessary and then, go to "Verification of Vehicle Repair" procedure.

CMPS check.
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1) Key "ON". (Don’t disconnect sensors.)

2) Select "vehicle scopemeter" in the menu, and connect channel A of scantool with terminal 2 of CMPS harness
connector.

3) Engine start. And check the signal waveforms.

SPECIFICATION :
[cxpscne chaLl IEREY
.CMRS% 1. Sensor
¥ . power
CKPS_ 3. Sensor ground
i lii IHHIH HilHHIlHIIlJm il
1.768 S
IpLavl!zoonllcunsl {view]| [ExIT|

EGPF004E

4y |s the signal waveform within specifications?

B Substitute with a known-good ECM and check for proper operation. If the problem is corrected, replace ECM
and then go to "Verification of Vehicle Repair" procedure.

B Substitute with a known-good CMPS and check for proper operation. If the problem is corrected, replace
CMPS and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR eseoss

After a repair, it is essential to verify that the fault has been corrected.

1.

2.

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
Clear the DTCs and Operate the vehicle within DTC Enable conditions in General information.

Are any DTCs present ?

B Go to the applicable troubleshooting procedure.

B System is performing to specification at this time.
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DTC P0420 CATALYST SYSTEM EFFICIENCY BELOW THRESHOLD (BANK
1)

GENERAL DESCRIPTION essier

The catalyst’ s efficiency is demonstrated by its ability to oxidize CO and hydrocarbon emissions. The Powertrain Control
Module (PCM) compares the output signals of the front and rear oxygen sensors to determine whether the output of
the rear sensor is beginning to match the output of the front oxygen sensor. Air/fuel mixture compensation keeps the
frequency of the front oxygen sensor high due to the changes from rich-to-lean combusition. The catalyst causes the rear
oxygen sensor to have a lower frequency. As the catalyst wears, the rear oxygen sensor’ s signal trace begins to match
the front oxygen sensor’ s signal trace. That is because the catalyst becomes saturated with oxygen and cannot use the
oxygen to convert hydrocarbon and CO into H, O and CO. with the same efficiency as when it was new. A completely
worn catalyst shows a 100% match between the frequency of the front and rear sensors.

DTC DESCRIPTION eccesser

If amplitude of B152 is over 0.65 voltage during 30 sec under enable conditions, ECM sets DTC P0420.

DTC DETECTING CONDITION earncies

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Oxygen storage capacity
¢ Engine speed 1800~2920rpm
Enable bt Engine load 20~45%
Conditions e Catalyst temp.{model) 540~800T
e Purge factor (high load canister) < 12 e Exhaust system
e Closed loop control o B1S2
Threshold e .Catalyst converter
Value ¢ Amplitude of downstream O2 sensor signal > 0.648 o ECMy
Diagnostic R
Time 30 sec
MIL ON .
Condition e 3 driving cycle

# B1S1 . upstream oxygen sensor / B1S2 : downstream oxygen sensor

MONITOR SCANTOOL DATA  coooesrs
1. Connect scantool to Data Link Connector(DLC).
2. Warm up the engine to normal operating temperature.

3. Monitor the "B1S1 and B1S2" parameters on the scantool.
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1.2 CURRENT DATA 44/69
A
¥ 1028 OPERATION(Bi/81) ON
¥ 1025 OPERATIOM(RB1-/82) ON
J OHGEN SENSOR-Bi~81 = 8.1 U
¥ |0OHGEN SENSOR-B1/82 8.8 v

ANGLE BETWEEN CKPacCHP

CAMSHAFT POSITION n
CAMSHAFT POSI.-TARGET
TRANSAXLE RANGE SW

¥

FIX | [PaRt | [FULL]| [HELP| |[GRPH| [RCRD]|

Are the parameters displayed correctly?

EGPF500M

P Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of vehicle Repair® procedure.

B Go to "System Inspection" procedure.

SYSTEM INSPECTION  zccessen

1.

Exhaust gas system check.

1) Visual check.

- Check air leakage at junction of HO2S or Catalyst converter.
- Check looseness, poor connection, or damage.

2) Is there something wrong?

P Repair as necessary and then, go to "Verification of Vehicle Repair" procedure.

P Go to "Component inspection” procedure.

COMPONENT INSPECTION  cceanze

1.

Rear HO25(B1S2) check.

1) B1S2 visual check

- Check assembling state of B1S2. (Check the interference between sensor wiring and exhaust pipe.)

- Check corrosion, contamination, or damage on sensor terminal and connector.

2) Is there something wrong?
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b Repair as necessary and then, go to "Verification of Vehicle Repair* procedure:

B Go to "Catalyst converter check” procedure.

Catalyst converter check.

1)

Catalyst converter visual check.

- Check discoloration by over-heating.
- Check deflection or crack(hole).

- Check noise.

Check whether the catalyst converter is genuine.

Is there something wrong?

P Substitute with a known-good Catalyst Converter and check for proper operation. If the problem iscorrected,
replace Catalyst Converter and then go to "Verification of Vehicle Repair" procedure.

P Substitute with a known-good ECM and check for proper operation. if the problem is corrected, replace ECM
and then go to “Verification of Vehicle Repair" procedure. : ,

VERIFICATION OF VEHICLE REPAIR  e2speesn

After a repair, itis esé&htiél' to verify that the fault has been corrected.

1.
2.
3.

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

Clear the DTCs and Operéte the vehicle within DTC Enable conditions in General information.

Are any DTCs present ?

b Goto the appiiéable troubleshooting procedure.

» System is performing to specification at this time.
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DTC P0444 EVAP. EMISSION SYSTEM-PURGE CTRL. VALVE CIRCUIT
OPEN

COMPONENT LOCATION  eseosers

EFPG390B

GENERAL DESCRIPTION ecisso0s

The purge solenoid is a pneumatic device that meters the air and fuel (purge) vapor flow to the purge port. In a sense,
the purge solenoid is comparable to a fuel injector, because the metered purge flow follows the same slope and offset
characteristics. However, the purge solenoid normally runs with a duty cycle at a fixed frequency because the opening
response is significantly slower than a fuel injector. It would not practical to run the solenoid synchronously with engine
events except perhaps at very low RPM. The normal frequencies for the purge solenoid are between 8 and 20 Hz.

BTC DESCRIPT'ON EFC7BDEOQ

If there is Open in PCSV circuit, ECM sets DTC P0444.

DTC DETECTING CONDITION  esosasss

ltem Detecting Condition Possible Cause
DTC Strategy e Circuit continuity check
Enable
Conditions e Poor connection
' e Open in power circuit
Threshold s Open or short to ground e Open or short to ground
Value ; o
in control circuit
Diagnostic . . e PCSV
Time Continuous « PCM
MIL ON e 3 driving cycle
Condition g oy
SPECIFICATION ' eoossons
ITEM Specification

PCSV Coll

Resistance (Q) 26Q at 20TC (68°F)
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SCHEMATIC DIAGRAM ercomas

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]

ECM

PCSV 2 Terminal Connected to Function

51 01 (46) PCSV Control 1 Main Relay Battery Voltage (B+)

XHZX' 1 2 ECM C101 (46) PCSV Control
Main Relay

[HARNESS CONNECTORS]
6|7|8]9([10]11[12]13]14|15]16]|17|18]19]20|21]22]23]24 514
25(26]27|28|29|30|31|32|33]|34|35]36]37|38] 39] 40| 41]42]43 " .
44|45|46)47]48|49|50|51|52]|53|54 5556|5758 59[60]61]62 c101
63[64|65|66|67|68{69{70|71|72|73| 74| 75| 76| 77| 78| 79 80]81 2|1
PCSV (C131) ‘ ECM

EGPF5011

SIGNAL WAVEFORM & DATA escsesrc

50 2.8 nS
MIN: =552, Bnl MAX: 55.3 U
50
2]
17 . . . .
Operating| -

ba . [ Duration | |

R ™ P
D .

|98 [zoon] [curs] [MENU | [HELP |

- LFJFE00A

MONITOR SCANTOOL DATA  ecorrosr

1. Connect scantool to Data Link Connector(DLC).
2. Warm up the engine to normal operating temperature.

3. Monitor the "PCSV" parameters on the scantool.
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1.2 CURRENT DATA 37,69 1.2 CURRENT DATA 37,69
n 2
% |IDLE CONTROL STATE oN % |IDLE CONTROL STATE OFF
x |ENGINE SPEED ‘% |ENGINE SPEED 2848, rpn
R PURGE UALUE BB % 400 PURCE UALUE 7.0 A
INJ . DURATI ON-CYL1 B INJ. DURATION-CYL1
INJ. DURATI ON-CYL2 - INJ. DURATION-CYL2 E
INJ. DURATI ON-CYL3 INJ. DURATION-CYL3
INJ. DURATTON-CYL4 INJ. DURATI ON~CYL4
ACTUAL TORQUE ACTUAL TORQUE
¥ ¥

[F1x |[part|[FuLL| [HELP]| [GRPH] [RCRD}

[Fix | [part | [FuLL] [HELP] [cRPH| [RCRD]

LFJFE01A

B Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of vehicle Repair" procedure.

P Go to "Terminal and connector inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  coeersin

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

» Repair as necessary and go to "Verification of vehicle Repair" procedure.

B Go to "PCSV circuit inspection” procedure.

POWER CIRCUIT INSPECTION  esceoene
1. Key "OFF".

2. Disconnect PCSV connector.

3. key "ON" & ENG "OFF".

4. Measure the voltage between terminal 1 of PCSV harness connector and chassis ground.

Specification : B+




DTC TROUBLESHOOTING PROCEDURES

FL -213

5. s the measured voltage within specification ?

B Repair Open or Short to ground circuit and then, go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  &secaree

1. Key "OFF".

2. Disconnect PCSV connector.
3. Key "ON" & ENG "OFF".
4

Measure the voltage between terminal 2 of PCSV harness connector and chassis ground.

Specification : Approx 3.5V .

5. Is the measured voltage within specification?

6. P Go to "Component inspection” procedure.

B Repair Open or Short to ground circuit and then, go to "Verification of Vehicle Repair" procedure;. "=~

COMPONENT INSPECTION cosscere

1. PGSV check.
1) Key "OFF",
2) Disconnect PCSV harness connector.

3) Measure the resistance between terminal 1 and 2 of PCSV harness connector.(Component side)

SPECIFICATION :

ITEM Specification

PCSV Coll

Resistance (Q) 26 at 20T (68°F)
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C131

1. PCSV power
2. PCSVY control

EGPFO03L

4) Is the measured resistance within specification?

P Substitute with a known-good ECM and check for proper operatlon If the problem is corrected, replace ECM
and then go to "Verification of Vehicle Repair”" procedure.

B Substitute with a known-good PCSV and check for proper operation. If the problem is corrected, réplace
PCSV and then go to "Verification of Vehicle Repair" procedure e

VERIFICATION OF VEHICLE REPAIR escaeser

After a repair, it is essential to verify that the fault has been corrected.

1.
2.
3.

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode. ;

C!éar the DTCs and Operate the vehicle within DTC Enable conditions in General information.
Are any DTCs present ?

' YES

P Go to the applicable troubleshooting procedure.

| NO |

P System is performing to specification at this time.
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DTC P0445 EVAP. EMISSION SYSTEM-PURGE CTRL. VALVE CIRCUIT
SHORTED

COMPONENT LOCATION  ecueres

Refer to DTC P0444.

GENERAL DESCRIPTION essesess

Refer to DTC P0444.

DTC DESCRIPTION ecrioreo

If there is Short in PCSV circuit, ECM sets DTC P0445.

DTC DETECTING CONDITION ecsasss

ltem Detecting Condition Possible Cause
DTC Strategy e Circuit continuity check
Enable ‘ »
Conditions a

e Poor connection

Threshold o Short to battery e S_hor.t to battery in control
Value circuit

: - e PCSV

Diagnostic . .
Time ¢ Continuous PCM

MIL ON -

Condition 3 driving cycle

SPECIFICATION  esuarer

Refer to DTC P0444.

SCHEMATIC DIAGRAM  e261380

Refer to DTC P0444.

SIGNAL WAVEFORM & DATA ecssacn

Refer to DTC P0444.

MONITOR SCANTOOL DATA  easscces

Refer to DTC P0444.

TERMINAL AND CONNECTOR INSPECTION  eseseas

Refer to DTC P0444.
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POWER CIRCUIT INSPECTION  esesore2

1. Key "OFF".

2. Disconnect PCSV connector.

3. key "ON" & ENG "OFF".

4. Measure the voltage between terminal 1 of PCSV harness connector and chassis ground.

Specification : B+

5. Is the measured voltage within specification ?

B Go to "Control circuit inspection” procedure.

B Repair as necessary and then, go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  ecroanto

1. Key "OFF".
2. Disconnect PCSV connector.
3. Key "ON" & ENG "OFF".

4. Measure the voltage between terminal 2 of PCSV harness connector and chassis ground.

Specification : Approx 3.5V

5. s the measured voltage within specification?

6. P Go to "Component inspection” procedure.

P Repair Short to power circuit and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  esarsor7
1. PCSV check.

1) Key "OFF".

2) Disconnect PCSV harness connector.

3) Measure the resistance between terminal 1 and 2 of PCSV harness connector.(Component side)

SPECIFICATION :

ITEM Specification

PCSV Coil
Resistance (RQ)

26Q at 20C (68°F)




DTC TROUBLESHOOTING PROCEDURES FL -217

C131

1. PCSV power
2. PCSY control

EGPF0OO3L
4) Is the measured resistance within specification?
YES

P Substitute with a known-good ECM and check for proper operation. If the problem is corrected, replace ECM
and then go to "Verification of Vehicle Repair" procedure. :

B Substitute with a known-good PCSV and check for proper operation. If the problem is corrected, replace
PCSYV and then go to "Verification of Vehicle Repair* procedure

VERIFICATION OF VEHICLE REPAIR essoezr

Refer to DTC P0444.
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FUEL SYSTEM

IDTC P0501 VEHICLE SPEED SENSOR A RANGE/PERFORMANCE |

COMPONENT LOCATION  esssaaro

GENERAL DESCRIPTION  cosrece:

EFPG376B

The Wheel Speed Sensor (WSS) generates a waveform with a frequency according to the speed of the vehicle. The
signal generated by the WSS informs the ECM not only if the vehicle speed is low or high but also is stopped the vehicle
or not. The ECM uses this signal to control the fuel-injection, ignition timing, transmission/transaxle shift scheduling and
torque converter clutch scheduling. Also the WSS signal is used to detect rough road driving condition.

DTC DESCRIPTION

EB4BB1F1

If the vehicle speed signal is below 1.0 Km/h during 2 sec under enable conditions, ECM sets P0501.

DTC DETECTING CONDITION  est7ses

Possible Cause

ltem Detecting Condition
DTC Strategy Signal check
(M/T or A/T)
Enable Engine speed during fuel cut-off 1520~4000rpm
Conditions (only A/T at D or R position)
Engine speed > 3000rpm, Engine load > 49.5%
Coolant temperature > 65T
Threshold
Vafu: Vehicle speed signal < 5.0 Km/h
Diagnostic
Time 5 sec
MIL ON -
Condition 3 driving cycle

Poor connection

Open or short to ground
in power circuit

Short to ground in signal
circuit

VSS

PCM
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SCHEMATIC DIAGRAM  excseeos

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
VvSS IG1 (Sensor power) ECM [VSS]
1 Terminal Connected to Function
2 1 Chassis Ground -] Sensor Ground
q) 2 1G 1 ’ Battery Voltagé (B+)
3 [C101 (59) Vehicle Speed 3 ECM C101 (59) VSS Signal

D_K | Signal
1

[HARNESS CONNECTORS]
a \/r'\( A\ 6|78|9[10][11]12]{18]14{15]16]|17]18]|19]20}21]|22]23]24 514
E\S/\ZJUJJ 25|26|27(28|29130{31]|32|33{34|35]|36]37| 38| 39} 40| 41{42]43 s
44[45{46]47]48[a9]50151|52|53]54]55|56| 57|58 [BE 60| 61 |62 C101
63[64|65|66|67]68|69]70]71]72]73|74]|75]76 8081211
ECM
VSS (C122)

EGPF5014

SIGNAL WAVEFORM & DATA escesscs

FR CHaB.5V BEER
MIM:= 76.7mY AVE:
FREG: 35.71 ‘Hz ~DUTY: 49 %

iHL?’n | Z0oM l |'cuhs l' | R-ST | | RECD | ‘l m-inu]

EFPF047A

MONITOR SCANTOOL DATA  esenors
1. Connect scantool to Data Link Connector(DLC).
2. Warm up the engine to normal operating temperature.

3. Monitor the "VSS" parameters on the scantool.
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1.2 CURRENT DATA 55769
&
¥ [TRANSAXLE BRANGE SW ON
¥ [IDLE STATUS OFF
*
¥

ENGIKE SPEED 2568. rpn
VEHICLE SPEED ~  78.8 kn
SHORT TERM FUEL

FR VALVECOUT )

LONG TERM FUEL-P-LOAD B
KNOCK ADAPTION-CYL.1

¥

FI¥ | [PART | |[FULL||HELP| [GRPH| |RCRD]|

EFPFO048A

Are the parameters displayed correctly?

P Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of vehicle Repair" procedure.

B Go to "W/Harness Inspection " procedure.

TERMINAL AND CONNECTOR INSPECTION  erseos

1.

Many malfunctions in the electrical system are caused by poor harness and terminals, Faults ‘can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

P Repair as necessary and go to "Verification of vehicle Repair" procedure.

P Go to "Power Circuit Inspection” procedure.

POWER CIRCUIT INSPECTION  eearcarr

1.

2.

Key "ON" & ENG "OFF".

Measure voltage between terminal 2 of the Vehicle speed sensor harness connector and chassis ground. (Connect
wheel speed sensor connector)

Specification : Approx. B+

3.

Is the measured voltage within specification?
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YES

» Go to "Signal Circuit Inspection” procedure.

» Repair open or short to ground in harness, and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  esssancc
1. Check short to ground in harness.

1) Key "OFF".

2) Disconnect ECM connector.

3) Disconnect wheel speed sensor connector.

4) Measure resistance between terminal 3 of the vehicle speed sensor harness connector and chassis ground.

Specification : Infinite

5) Is the measured resistance within specification?

B Go to "Check open in harness" as follows.

» Repair short to ground in harness, and go to “Veriﬁcétion df ,\’/ehiclefﬁépair"; b‘fbbédure.
2. Check for open in harness.
1) Key "OFF".
2) Disconnect ECM connector.
3) Disconnect wheel speed sensor connector.

4) Measure resistance between terminal 59 of PCM/ECM harness connector and terminal 3 harness cnnector.

Specification : Approx. below 1Q

5) Is the measured resistance within specifications?

P Go to "Ground inspection” procedure.

B Repair Open circuit and then, go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  rszazor

1. Key "OFF".
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FUEL SYSTEM

2. Disconnect VSS connector.

3. Key "ON" & ENG "OFF".

4. Measure the voltage between terminal 3 of VSS harness connector and chassis ground.(A)

5. Measure the voltage between terminal 3 and 1 of VSS harness connector.(B)

Specification : "A" - "B" = Below 200mV

6. Is the measured voltage within specification?

P Go to "Component Inspection" procedure.

» Repair Open in signal circuit and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  esiozric

1. ENG "ON".
2. Measure signal waveform of wheel speed sensor while driving.

SPECIFICATION :

FR cHassv [0 BT
[MIN:= 76.7mV AVE: 5.2 U Ma¥: 11.4 U
FREQ: 35.71 Hz DUTY: 49 %

1. Ground
2. Power
3. Signhal

EGPFO04F

b Substitute with a known - good ECM and check for proper operation. If the problem is corrected; replace ECM

and go to "Verification of Vehicle Repair" procedure.

P Substitute with a known - good VSS and check for proper operation. If the problem is corrected, replace VSS and

go to "Verification of Vehicle Repair" procedure.
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VERIFICATION OF VEHICLE REPAIR coscarma

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

2. Clear the DTCs and Operate the vehicle within DTC Enable conditions in General information.

3. Are any DTCs present ?

B Go to the applicable troubleshooting procedure.

P System is performing to specification at this time.
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[DTC P0506 IDLE AIR CONTROL SYSTEM-RPM LOWER THAN EXPECTED |

COMPONENT LOCATION  ezaa0r0r

=

EFPG375B

GENERAL DESCRIPTION e2620

The ISCA (Idle Speed Control Actuator) is designed to maintain a steady desired idle speed. idle airflow is adjustedthrough
the idle air actuator in order to maintain the desired idle speed under various load conditions. Load conditions vary due
to numerous factors, such as engine temperature, air conditioning, electrical load and power steering load.

DTC DESCRIPTION esaseosc

If the real engine speed is lower than the desired engine speed over 100 rpm under enable conditions, ECM sets P0506.

DTC DETECTING CONDITION  errrorac

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Rationality check, low
e Vehicle speed = 0
¢ Coolant temperature > 70C
¢ Intake air temperature > -7.5C
conadle > Altitude < 3000m
¢ |dle status ¢ Poor connection
¢ |dle controller | part = 15.0% e Clog in intake air system
s Engine load < 35% e Carbon pile
Threshold ¢ Desired engine speed - Engine : }ESCC@
Value speed > 100rpm
Diagnostic e 8 sec
Time
MIL ON -
Condition 3 driving cycle




DTC TROUBLESHOOTING PROCEDURES FL -225
SPECIFICATION  e70s20c4

\ Closing Coil Opening Coil
Temperature (C) Resistance (Q) Resistance (Q )
20~35C (68~95°F) 15.4+0.8 11.9+0.8
SCHEMATIC DIAGRAM  eoraoaa
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ISCA ECM ;
1 @1 01 (26) (Closing) Control Terminal -.Connected to .- Function ~
1 ECM C101 (26) Closing Control
2 b Ma | 2 Main Relay Battery Voltage (B+)
X-E; \I ain Relay 3 ECM C101 (27) Opening Control
|3 {S101 (29) (Opening) Control
[HARNESS CONNECTORS]
LTy 167 8leliof11{12]13[14]15{16]{17]18[19]20]|21}22]23]24 5|4'
L 7o = <J S x 25“28 29130[31|32] 33| 34| 35{36(|37]| 38| 30]40]41[42]43]— -
‘%\3)(@(1 A [#4]4s[4e[a7]as[as[50[51]s2[53[54]s5 5657 58 606061 [e2] > | - C1O1
63[64|65|66|67|68{69|70|71|72|73{74{75|76]77|78|79}80]81 2l1
ISCA (C132) ECM

EGPF501K

SIGNAL WAVEFORM & DATA ecetaoss

| B8 [zoon| [curs] [r-ST] [RECD] [MEND]
@ Closing control duty signal at idle
@ Opening control duty signal at idle

LFJFE16A
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MONITOR SCANTOOL DATA cooesizs

1.

Connect scantool to Data Link Connector(DL.C).

2. Warm up the engine to normal operating temperature.
3. Monitor the "ISCA" parameters on the scantool.
1.2 CURRENT DATa 46,49
&
% |IDLE STaTUS
®% |UEHICLE SPEED MPH
% |ENGINE SPEED rpn
ol [SC ACTUATOR DUTY _35.9 £
INJ.DURATION=CYL1 2.4 %
IMJ. DURAT I ON=CY¥LZ 2.4 S =
INJ. DURAT I ON-CYL3 2.4 S
I#HJ . DURAT I ON=CY¥L4 2.4 oS
¥
[F1x | [paRT | [FuLL] [HELP]| [GRPH] [RCRD]
EGPFS501L
4. Are the parameters displayed correctly?

B Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of vehicle Repair" procedure.

B Go to "Terminal and connector inspection" procedure.

TERMINAL AND CONNECTOR INSPECTION  esosess0

1.

Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage. :

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

B Repair as necessary and go to "Verification of vehicle Repair" procedure.

P Go to "System inspection” procedure.

SYSTEM INSPECTION  e2sooncr

1.

Visual Inspection.
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1)

COMPONENT INSPECTION

Check "Air intake/exhaust system."
b Check looseness, deterioration or contamination on air cleaner, throttle body and gasket.

P Check contamination, damage or clog on exhaust gas system.

Is the air intake/exhaust system O.K?

P Go to "Component inspection" procedure.

P Repair as necessary and go to "Verification of vehicle Repair" procedure.

1. ISCA visual check.

EB2167D7

Check contamination, damage or stuck on ISCA.

Check the operating sound when key turns "OFF" to "ON".

¥ Substitute with a known - good ISCA and check for proper operation.

B If the problem is corrected, replace ISCA and go to "Verification of Vehicle Repair" procedure.

1) Key "OFF".

2) Disassemble ISCA.

3)

4)

5) Is ISCA O.K?

> Go to "ISCA check" procedure.

2. ISCA check.

1) Key "OFF",

2) Disassemble ISCA.

3)

4)

SPECIFICATION :

Measure the resistance between terminal 1 and 2 of ISCA harness connector. (Component side)

Measure the resistance between terminal 2 and 3 of ISCA harness connector. (Component side)

. Closing Coil Opening Coil
Temperature () Resistance (R ) Resistance (Q)
20~35C (68~95°F) 15.4+0.8 11.9+0.8
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1. ISCA closing control
2. Sensor power
3. ISCA opening control

EGPF003Q

5) Is the measured resistance within specifications?

b Substitute with a known - good ECM and check for proper operation.
b If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair* procedure.

P Substitute with a known - good ISCA and check for proper operation.
B If the problem is corrected, replace ISCA and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR cssscace

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Clear the DTCs and Operate the vehicle within DTC Enable conditions in General information.

3. Are any DTCs present ?

P Go to the applicable troubleshooting procedure.

P System is performing to specification at this time.
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|DTC P0507 IDLE AIR CONTROL SYSTEM-RPM HIGHER THAN EXPECTED |

COMPONENT LOCATION ecrorren

Refer to DTC P0506.

GENERAL DESCRIPTION  esrsez0r

Refer to DTC P0506.

DTC DESCRIPTION  ezs7scr

If the real engine speed is higher than the desired engine speed over 200 rpm under enable conditions, ECM sets P0507.

DTC DETECTING CONDITION  errsorss

ltem Detecting Condition Possible Cause
DTC Strategy e Rationality check, high
¢ Vehicle speed = 0
General » Coolant temperature > 70T
Enable s Intake air temperature » -7.5C
Conditions e Altitude < 3000m '
¢ |dle status
Enable : = Poor connection - -
Case | Conditions Idle controller | part = -15% ° Leak in intake air system
1 Threshold ° Carbon pile
Value ¢ Desired engine speed - Engine speed < -200rpm e ISCA
Case | Threshold
2 Value e Fuel:cut-off = 3times
Dlagnostlc Y 45 sec
Time
MIL ON .
Condition 3 driving cycle

SPECIFICATION  esesace:

Refer to DTC P0506.

SCH EMATIC DIAG RAM E3513E67

Refer to DTC P0506.

SIGNAL WAVEFORM & DATA esoxers

Refer to DTC P0506.

MONITOR SCANTOOL DATA  coososos

Refer to DTC P0506.
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TERMINAL AND CONNECTOR INSPECTION  corosers

Refer to DTC P0506.

POWER CIRCUIT INSPECTION  costssc:

1. Key "OFF".

2. Disconnect ISCA connector.

3. Key "ON".

4. Measure the voltage between terminal 2 of ISCA harness connector and chassis ground.

Specification : B+

5. Is the measured voltage within specification?

¥ Go to "Control circuit inspection” procedure.

» Repair Open or Short in power circuit and then, go to "Verification of Vehicle Repair".procedure.

CONTROL CIRCUIT INSPECTION  exrors

1. Key "OFF".

2. Disconnect ISCA connector and Key "ON".

3. Measure the voltage between terminal 1 of ISCA harness connector and chassisr ground.
4. Measure the voltage between terminal 3 of ISCA harness connector and chassis ground. -

Specification : Approx 1.7V (at terminal 1), Approx 2V (at terminal 3)

5. Is the measured voltage within specification?

B Go to "System inspection" procedure.

¥ Repair Open or Short in control circuit and then, go to "Verification of Vehicle Repair" procedure.

SYSTEM INSPECTION  eesnosss
1. Visual inspection..
1)  Key "OFF".

2) Check intake air system
P Check assembling state and damage on throttle body gasket.
» Check assembling/sealing state and damage on MAFS and PCV valve.
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3)

COMPONENT INSPECTION

Is everything O.K?

YES

P Go to "Component inspection" procedure.

P Repair as necessary and then, go to "Verification of Vehicle Repair" procedure.

1. ISCA visual check.

EC64B962

1) Key "OFF".
2) Disassemble ISCA.
3) Check contamination, damage or stuck on ISCA.
4) Check the operating sound when key turns "OFF" to "ON".
5) Is ISCA OK?
P Substitute with a known - good ISCA and check for proper operation. o
> If the problem is corrected, replace ISCA and go to "Verification of Vehicle Repair" procedure.
2. ISCA check.
1) Key "OFF".
2) Disassemble ISCA.
3) Measure the resistance between terminal 1 and 2 of ISCA harness connector. (Component side)
4) Measure the resistance between terminal 2 and 3 of ISCA harness connector. (Component side)
SPECIFICATION :
Temperature (C) R:;?:t?r?cg ?g ) R(ZZET;Tif ?g?)
20~357C (68~95°F) 15.4+0.8 11.9:£0.8
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Cc132

1. ISCA closing conirol
2. Sensor power
3. ISCA opening control

EGPF003T

5) s the measured resistance within specifications?

» Substitute with a known - good ECM and check for proper operation.
B If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair procedure.

B Substitute with a known - good ISCA and check for proper operation. ,
b If the problem is corrected, replace ISCA and go to "Verification of Vehicle Repair procedure.

VERIFICATION OF VEHICLE REPAIR ceooncss

Refer to DTC P0506.
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[DTC P0562 SYSTEM VOLTAGE LOW i |
COMPONENT LOCATION  ceroess
Fuel Pump Relay
£I7AN N

GENERAL DESCRIPTION &zo1sea

The purpose of the System Voltage is to detect an excessively low or high system voltage that may be caused by a

malfunctioning charging system.

System Voltage is the ignition voltage potential at the Powertrain Control Module (PCM)ECM measures and compares
voltage from ignition key and each relay. With this mechanism, ECM knows if the main relay switch turns on after IG on

or if turns OFF after IG off.

DTC DESCRIPTION  essozces

If the system voltage is 2.54~10 V during 0.2 sec, ECM sets DTC P0562.

DTC DETECTING CONDITION esrcoser

ltem Detecting Condition . Possible Cause
DTC Strategy e Signal check, low
Enable . .
Conditions e Time after engine start > 120 sec  Poor connection
¢ Short to ground in control
Th\'/:lft"’;'d * Voltage : 2.54 ~ 10 V circuit
e Charging system
Diagnostic R e Main relay
Time 0.2 sec o ECM
MIL ON

Condition 3 driving cycle
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FUEL SYSTEM

SCHEMATIC DIAGRAM

ECBA31ED

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECM
Fuel Pump - -
Battery Relay Terminal Connected to Function
T MAIN RELAY 1 ECM C101 (44,45,63,73,74) Power Supply
2 Battery Battery Voltage (B+) |
o— (G101 (44,45,63,73,74) Power Supply 3 ‘ )
4 = .
 C101 (14) Main Relay Control 4 ECM G101 (14) ° Main Relay Control
5 Battery Battery Voitage (B+)
[HARNESS CONNECTORS]
1 6 78] 9 [10[11]12[13[{a]15]16[17[18]19]20]21]22[ 23] 4 5!4
28|29{30]31|32|33|34] 35| 36| 37| 38] 39} 40| 41]42] 43
41812 3 c101
47]48]49]50]51]52[53]54|55|56] 57} 58|59 |60[61 |62
S 66|67|68]69|70}71[ 72781741 75| 76| 77| 78| 79|80 |81 2| b
Main Relay (E46) ECM
EFPG501M
MONITOR SCANTOOL DATA eeserrac
1. Connect scantool to Data Link Connector(DLC).
2. Warm up the engine to normal operating temperature.
3. Monitor the "Main relay" parameters on the scantool.
1.2 CURBENT DATA 14,69
&
% |IGNITION SU ON ON '
EMF1 CONTOROL RELAY = 0 | =
% |BATTERY VOLTAGE
BATTERY CHARGING
COOLANT TEMP. SENSOR
INT.AIR TEMP.SHSR
EVAP.PURGE VALVE
INJ.DURATION~CYL1
) ¥
Fi® | [PaRT | [FULL] [HELP| [GRPH| | RCRD]
LFJF634A

4. Are the parameters displayed correctly?
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B Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of vehicle Repair” procedure.

P Go to "Terminal and connector inspection" procedure.

TERMINAL AND CONNECTOR INSPECTION  esssooor

1.

Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage. ,

Has a problem been found?

P Repair as necessary and go to "Verification of vehicle Repair" procedure.

P Go to "Main relay circuit inspection* procedure.

POWER CIRCUIT INSPECTION  eroe01a

1.
2.
3.
4.

Key "OFF".

Disconnect Main relay and Key "ON".

Measure the voltage between terminal 2 of main relay harness connector and chassis ground.

Measure the voltage between terminal 5 of main relay harness connector and chassis ground.

Specification : B+

5.

Is the measured voltage within specification?
_YES
P Go to "System inspection" procedure.

P Check the fuse(ECU A 30A) between battery and main relay.
» Repair Open or short to ground in power circuit and then go to "Verification of vehicle Repair" procedure.

SYSTEM INSPECTION  eczs2at0

1.

Alternator circuit check.
1) Key "OFF".

2) Disconnect alternator connector.
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3) Key "ON".
4) Measure the voltage between terminal 1 of alternator harness connector and chassis ground.

5) Measure the voltage between terminal 2 of alternator harness connector and chassis ground.

Specification : B+

E02

1. Sensing
2. Cluster
(Charging MIL)

LFJFB33A

6) Is the measured voltage within specification?

7) ¥ Go to "Component inspection" procedure.

» In case there is no voltage detected at terminal 1, check Open circuit, Battery and Fuse(MAIN 120 A) between
battery and alternator. And then go to "Verification of vehicle Repair" procedure.

B In case there is no voltage detected at terminal 2, check Open circuit, MIL circuit and MIL resistor. And then
go to "Verification of vehicle Repair" procedure.

COMPONENT INSPECTION  errive0

1. Main relay check.
1) Key "OFF".
2) Disconnect Main relay.
3) Measure the resistance between terminal 1 and 5 of main relay. (Component side)

4) Measure the resistance between terminal 2 and 4 of main relay. (Component side)

SPECIFICATION :

Terminal Power Approval
1~5 NO
0.4 YES
(Approx. 70Q ~ 120Q)
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5)

o..o

*

©®

EGPF501N

Is the measured resistance within specifications?

P Go to "Alternator check” procedure.

b Substitute with a known - good Main relay and check for proper operation.
P If the problem is corrected, replace Main relay and go to "Verification of Vehicle Repair" procedure.

2. Alternator check.

1)
2)
3)
4)
5)
6)

Key "OFF".

Check the tension of alternator belt.

Check corrosion, damage or looseness of Battery terminal and Alternator terminal.
Engine start.

Operate electrical parts(Head lamp, Defoger, etc).

Measure the voltage at 2000rpm.

Specification : Approx 12.5V ~ 14.5V

7)

Is the measured voltage within specifications?

B Substitute with a known - good ECM and check for proper operation.
> If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

P Substitute with a known - good Alternator and check for proper operation.
> If the problem is corrected, replace Alternator and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR &cossneo

After a repair, it is essential to verify that the fault has been corrected.
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1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Clearthe DTCs and Operate the vehicle within DTC Enable conditions in General information.

3. Are any DTCs present ?

B Go to the applicable troubleshooting procedure.

b System is performing to specification at this time.
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IDTC P0563 SYSTEM VOLTAGE HIGH

COMPONENT LOCATION eoucios

Refer to DTC P0506.

GENERAL DESCRIPTION essseae

Refer to DTC P0506.

DTC DESCRIPTION essescra

If the system voltage is over 17 V during 0.2 sec, ECM sets DTC P0563.

DTC DETECTING CONDITION erso7cs

item Detecting Condition Possible Cause
DTC Strategy = Signal check, high
Enable ¢ Time after engine start > 120 sec
Conditions e Vehicle speed > 25 kph
Threshold e Poor connection
\r/els ° ° \oltage > 17 V * Charging system
alue e Main relay
Diagnostic . 0.2 sec e ECM
Time )
MIL ON -
Condition 3 driving cycle

SCHEMATIC DIAGRAM erescrao

Refer to DTC P0506.

MONITOR SCANTOOL DATA c1eizess

Refer to DTC P0506.

TERMINAL AND CONNECTOR INSPECTION cazircao

Refer to DTC P0506.

POWER CIRCUIT INSPECTION  eso1200

1. Key "OFF".

2. Disconnect Main relay and Key "ON".

3. Measure the voltage between terminal 2 of main relay harness connector and chassis ground.

4. Measure the vdltage between terminal 5 of main relay harness connector and chassis ground.

Specification : B+
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5. Is the measured voltage within specification?

YES

B Go to "System inspection" procedure.

B Check the fuse(ECU A 30A) between battery and main relay.
B Repair short in power circuit and then go to "Verification of vehicle Repair" procedure.

SYSTEM INSPECTION  eosorz

1. Alternator circuit check.

1)
2)
3)
4)

5)

Key "OFF".

Disconnect alternator connector.

Key "ON" & ENG "OFF".

Measure the voltage between terminal 1 of alternator harness connector and chassis ground.

Measure the voltage between terminal 2 of alternator harness connector and chassis ground.

Specification : B+

6)

7)

E02

1. Sensing
2. Cluster
{Charging MIL)

LFJF633A

Is the measured voltage within specification?

P Go to "Component inspection" procedure.

P In case there is no voltage detected at terminal 1, check Open circuit, Battery and Fuse(MAIN 120 A)between
battery and alternator. And then go to "Verification of vehicle Repair” procedure. '

P In case there is no voltage detected at terminal 2, check Open circuit, MIL circuit and MIL resistor. And then
go to "Verification of vehicle Repair" procedure. ‘
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COMPONENT INSPECTION  cerzasce

1. Main relay check.

1) Key "OFF".
2) Disconnect Main relay.
3) Measure the resistance between terminal 1 and 5 of main relay. (Component side)
4) Measure the resistance between terminal 2 and 4 of main relay. (Component side)
SPECIFICATION :
Terminal Power Approval
1~5 - NO
24 YES
(Approx. 70Q ~ 120Q)
9* .
EGPFS01N

5) Is the measured resistance within specifications?

1)
2)
3)
4)
5)
6)

P Go to "Alternator check" procedure.

b Substitute with a known - good Main relay and check for proper operation.
B If the problem is corrected, replace Main relay and go to "Verification of Vehicle Repair" procedure.

Alternator check.

Key "OFF".

Check the tension of alternator belt.

Check corrosion, damage or looseness of Battery terminal and Alternator terminal.
Engine start.

Operate electrical parts(Head lamp, Defoger, etc).

Measure the voltage at 2000rpm.
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Specification : Approx 12.5V ~ 14.5V

7) Is the measured voltage within specifications?

P Substitute with a known - good ECM and check for proper operation.
b If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair' procedure.

» Substitute with a known - good Alternator and check for proper operation.
P If the problem is corrected, replace Alternator and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR czoscens

Refer to DTC P0506.
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DTC P0605 INTERNAL CONTROL MODULE READ ONLY MEMORY(ROM)
ERROR o

GENERAL DESCRIPTION ess7o09

ECM monitors errors through checksum. Every information consists of the combination of 0 and 1, checksum means
summing up all values in a row. Thus, errors are recognized comparing checksum value and the memory value at PCM.

DTC DESCRIPTION esoese0

ECM detects the signal exchages between micro-processor and sensor/actuator. By the way, if there is error, ECM sets
DTC P0605.

DTC DETECTING CONDITION  eoezoire

item Detecting Condition Possible Cause
DTC Strategy e Check internal ROM :
Enable
Conditions
Threshold e Each check sum of several blocks 1. Poor connection
Value (Actual check sum # check sum data) 2‘ ECM
Diagnostic ‘
Time
MIL ON .
Condition Immediately ON

MONITOR SCANTOOL DATA esasocrs.

1. Connect scantool to Data Link Connector(DLC).
2. Key "ON" & ENG "OFF".

3. Monitor DTC(Diagnostics Trouble Code) on the scantool.

1.1 DIAGNOSTIC TROUBLE CODES

PB6AS CONTROL MODULE-ROM. = =

NUMBER OF DIC : 1 ITEHS
[HELP | |ERAS | [INFO| | PART |

EGPF5010

4.  Are the parameters displayed correctly?
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» Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or'wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of vehicle Repair" procedure.

P Go to "Terminal and Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION erraoom

1.

Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

P Repair as necessary and go to "Verification of vehicle Repair" procedure.

B Substitute with a known-good ECM and check for proper operation. If the problem is corrected, replace ECM and
then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR 2716081

After a repair, it is essential to verify that the fault has been corrected.

1.
2.

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
Clear the DTCs and Operate the vehicie within DTC Enable conditions in General information.

Are any DTCs present ?

P Go to the applicable troubleshooting procedure.

B System is performing to specification at this time.
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|[DTC P1307 ACCELERATION SENSOR RANGE/PERFORMANCE

COMPONENT LOCATION  eosrives

EFPG307A

GENERAL DESCRIPTION essrasec

The Chassis Acceleration Sensor (CAS) consists of a piezoelectric vibration pick up which detects vertical acceleration of
the vehicle. The sensor signal is used by the ECM to determine the degree of vertical movement of the car, for example, on
a bumpy road. Since this may also cause uneven engine running, the ECM uses the signal to distinguish the phenomenon
from actual misfiring. : ~ S

DTC DESCRIPTION coresszs

If the value exceeds threshold value, the ECM judges this as a fault and DTC P1307 is set.

DTC DETECTING CONDITION s

ltem Detecting Condition Possible Cause
DTC Strategy o Input signal check
Cfl:;?ifns e No vehicle movement > 3sec v e Contact resistance in
connectors
Threshold . ) e Open or short in signal circuit
Value Measured Voltage - Modeled Voltage > 0.2V « Open in ground circuit
; : = Open or short in power circuit
D'??ﬂfnc ¢ 15 sec e Faulty CAS
e Faulty ECM
MIL ON L
Condition 3 Driving Cycle
SPECIFICATlON EA93139E
Accelera-
tion (G) -5 -3 -1 0 1 3 5
Output
Voltage (V) | 0.26~1.74 | 1.16~1.44 | 2.05~2.15 25 2.85~2.95 3.56~3.84 4.26~4.74
(Approx.)
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MONITOR DTC STATUS  esveoror

1.

2.

Connect scantool to Data Link Connector(DLC).
IG "ON" & ENG "OFF".

Select "Diagnostic Trouble Codes(DTCs)" mode, and then Press F4(DTAL) to check DTC’s information from the DTCs
menu.

Confirm that "DTC Readiness Flag" indicates "Complete”. If not, drive the vehicle within conditions noted in the freeze
frame data or enable conditions noted in the DTC detecting condition. ‘

Read "DTC Status" parameter.

1.1 DIAGNOSTIC TROUBLE CODES I 1.4 AMBIENT COMDITIONS

1.MIL STATUS @ ON . QOFF

2.DIC STATUS : PRESENI - HISIORY

3.DTC READNESS FLAG : COMPLETE

MUMBER OF DIC : 1 ITEMS

| PART | | ERAS | |pTAL |

EFPFO50A
Is parameter displayed "History(Not Present) fault"?

(L) nOTE

- History fault : DTC occurred but has been cleared.
- Present fault : DTC is occurring at present time.

P Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or was repaired and ECM
memory was not cleared. Thoroughly check connectors for looseness,poor connection, bending, corrosion, con-
tamination, deterioration, or damage.Repair or replace as necessary and then go to "Verification of Vehicle Repair"
procedure.

NO

B Go to "Terminal and Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION essse2s

1.

Many malfunctions in the electrical system are caused by poor harness and terminals. Faults canalso be caused by
interference from other electrical systems, and mechanical or chemical damage.

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination,deterioration, or
damage.

Has a problem been found?
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» Repair as necessary and go to "Verification of vehicle Repair" procedure

B Go to "Power Circuit inspection" procedure.

POWER CIRCUIT INSPECTION  errsains

—

2.

@

Ignition "OFF".
Disconnect CA sensor connector.
Ignition "ON" & Engine "OFF*.

Measure voltage between terminal "1" of sensor harness connector and chassis ground.

Specification : Approx. 5V

Is the measured voltage within specifications?

B Go to "Signal circuit inspection” procedure.

» Check for open or short in power harness. Repair as necessary and then go to "Verification of Vehicle Repair"
procedure. t

SIGNAL CIRCUIT INSPECTION  eotaozs

1.

2.

Ignition "OFF".
Disconnect CAsensor connector.
Ignition "ON" & Engine "OFF".

Measure voltage between terminal "3" of sensor harness connector and chassis ground.

Specification : Approx. 5V

5.

Is the measured voltage within specifications?

P Go to "Ground circuit inspection” procedure.

> Check for open or short in signal harness. Repair as necessary and then go to "Verification of Vehicle Repair"
procedure.
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GROUND CIRCUIT INSPECTION eiscoses

1. Ignition "OFF".
2. Disconnect CA sensor connector.

3. Measure resistance between terminal 1 of harness connector and chassis ground.
Measure resistance between terminal 1 and 2 of harness connector.

Specification : "A" - "B" = Below 200mV

4. Is the measured resistance within specifications?

B Go to "Component inspection” procedure.

B Check for open in ground harness. Repalir as necessary and then go to "Verification of Vehicle Repair® procedure.

COMPONENT INSPECTION  eizcoeen

1. Check CAS.
1) Substitute with a known - good CAS and check for proper operation.

2) Is the signal normal?

P Substitute with a known - good ECM and check for proper operation.If the problem is corrected, replace ECM
and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR exscoa

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Clearthe DTCs and Operate the vehicle within DTC Enable conditions in General information.

3. Are any DTCs present ?

P Go to the applicable troubleshooting procedure.

B System is performing to specification at this time.
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IDTC P1308 ACCELERATION SENSOR CIRCUIT LOW INPUT

COMPONENT LOCATION escoczor

Refer to DTC P1307.

GENERAL DESCRIPTION errsests

Refer to DTC P1307.

DTC DESCRIPTION escoicrs

ECM sets DTC P 1308 if the ECM detects signal voltage lower than the possible range of a properly operation CAS.

DTC DETECTING CONDITION eznscre2

ltem Detecting Condition , Possible Cause
DTC Strategy e Signal check, Low
Enable : e Contact resistance in
Conditions connectors
¢ Open or short to'ground
Threshold ) L
Value e Filtered acceleration sensor signal < 1.5V in power circuit
e Short to ground in signal
Diagnostic circuit
Time ST e Faulty"CAS
¢ Faulty ECM
MIL ON .
Condition 3 Driving Cycles

SPECIFICATION  esaceioe
Refer to DTC P1307.

MONITOR DTC STATUS esoeerro

Refer to DTC P1307.

TERMINAL AND CONNECTOR INSPECTION cascasas

Refer to DTC P1307.

POWER CIRCUIT INSPECTION  eocsossr
1. Ignition "OFF".

2. Disconnect CA sensor connector.

3. Ignition "ON" & Engine "OFF".

4. Measure voltage between terminal "1" of sensor harness connector and chassis ground.

Specification : Approx. 5V




FL -250 FUEL SYSTEM

5. Is the measured voltage within spéCiﬁcations?
YES

B Go to "Signal circuit inspection" procedure.

B Check for open or short in power harness. Repair as necessary and then go to "Verification of Vehicle Repair'
procedure. ) -

SIGNAL CIRCUIT INSPECTION  esssasso

—t

Ignition "OFF".

2. Disconnect CAsensor connector.
3. Ignition "ON" & Engine "OFF".
4

Measure voltage between terminal "3" of sensor harness connector and chassis ground.

Specification : Approx. 5V

5. Is the measured voltage within specifications?

B Check for short in signal harness. Repair as necessary and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  cansress

1. Check CAS.
1) Substitute with a known - good CAS and check for proper operation.

2) Is the signal normal?
=
b Replace CAS and go to "Verification of Vehicle Repair" procedure.

B Substitute with a known - good ECM and check for proper operation.if the problem is corrected, replace ECM
and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esscoees

Refer to DTC P1307.
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IDTC P1309 ACCELERATION SENSOR CIRCUIT HIGH INPUT

COMPONENT LOCATION e1arsos2

Refer to DTC P1307.

GENERAL DESCRIPTION eresiano

Refer to DTC P1307.

DTC DESCRIPTION  esrscacs

ECM sets DTC P1309 if the ECM detects signal voltage higher than the possible range of a properly operating CAS.

DTC DETECTING CONDITION  ecosrses

ftem Detecting Condition Possible Cause
DTC Strategy e Signal check,High
CEn(;a_?le ¢ Contact resistance in
onditions connectors
Threshold . e Open or short to battery
Value ° CAS signal > 3.5V ' in signal circuit
: : * Open in ground circuit
Diagnostic o Faulty CAS
e Faulty ECM
MIL ON - = O AT
Condition 3 Driving Cycles

SPECIFICATION essccase

Refer to DTC P1307.

MONITOR DTC STATUS esacass

Refer to DTC P1307.

TERMINAL AND CONNECTOR INSPECTION exrence

Refer to DTC P1307.

SIGNAL CIRCUIT INSPECTION  caseeze0
1. Signal circuit voltage check

1)  Ignition "OFF".

2) Disconnect CAsensor connector.

3) lIgnition "ON" & Engine "OFF".

4) Measure voltage between terminal "3" of sensor harness connector and chassis ground.
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Specification : Approx. 5V

5) Is the measured voltage within specifications?

P Go to "Ground circuit inspection" procedure.

B Check for open or short in signal harness. Repair as necessary and then go to "Verification of Vehicle Repair"
procedure.

2. Check for short in harness.
1) Ignition "OFF".
2) Disconnect CS sensor connector and ECM connector.

3) Measure resistance between terminal "1" and "3"of the sensor harness connector .

Specification : infinite

4) Is the measured resistance within specifications?

B Go to "Ground circuit inspection” procedure.

B Check for short to power in signal harness. Repair as necessary and then go to "Verification of Vehicle Repair*
procedure.

GROUND CIRCUIT INSPECTION ceisrrors
1. Ignition "OFF".
2. Disconnect CA sensor connector.

3. Measure voltage between terminal 1 of harness connector and chassis ground.
Measure voltage between terminal 1 and 2 of harness connector.

Specification : "A" - "B" = Below 200mV

4. Is the measured resistance within specifications?
YES

B Go to "Component inspection" procedure.

B Check for open in ground harness. Repair as necessary and then go to "Verification of Vehicle Repair" procedure.
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COMPONENT INSPECTION  econsen

1. Check CAS.
1) Substitute with a known - good CAS and check for proper operation.

2) s the signal normal?

P Replace CAS and go to "Verification of Vehicle Repair" procedure.

b Substitute with a known - good ECM and check for proper operation.If the problem is corrected, replace ECM
and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR escezos

Refer to DTC P1307.
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IDTC P1505 IDLE CHARGE ACTUATOR SIGNAL LOW OF COIL #1 i |

COMPONENT LOCATION  ecaccos

S

{
\ < .
sy N N
2 57T (G
5 '?’5/ ™S X ISCA ) |

EFPG375B

GENERAL DESCRIPTION  eeozesee

The ISCA (Idle Speed Control Actuator) is designed to maintain a steady desired idle speed. Idle airflow is adjustedthrough
the idle air actuator in order to maintain the desired idle speed under various load conditions. Load conditions vary due
to numerous factors, such as engine temperature, air conditioning, electrical load and power steering load.

DTC DESCRIPTION esrcaerc

If there is Open or Short to ground in ISCA(opening coil) circuit, ECM sets DTC P1505.

DTC DETECTING CONDITION  e2nz0608

[tem Detecting Condition Possible Cause
DTC Strategy e Circuit continuity check, low (opening coil)
Enable
Conditions e Poor connection
Threshold » Shorted to ground or disconnected * _Open or sh_o rt .to ground
Value in control circuit
- - e |SCA
Diagnostic . . .
Time Continuous ECM
MIL ON .
Condition 3 driving cycle
SPECIF'CAT'ON EBD27578B
. Closing Coil Opening Coil
Temperature () Resistance () Resistance (Q)

20~35 (68~95°F) 15.4+0.8 11.9+0.8
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SCHEMATIC DIAGRAM  coroseis

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ISCA ECM
1 6101 (26) (Closing) Control Terminal | = Connectedito Function
= 1 ECM C101 (26) Closing Control
2 ) 2 Main Relay Battery Voitage (B+)
H L] B> Main Relay 3 ECM C101 (27) Opening Control
[ EC101 (29) (Opening) Control
[HARNESS CONNECTORS]

10[11[12]13]14[15]16[17]18[19]20] 21] 22] 23] 24 5]4
29]30|a1|32|a3|34|35|36[37]38]|39] 40| 41[22[43

48|43|50|51|52|53|54 55|56 |57 |58 59|60 |61 |62 C101
67|68]69{70|71]72|73]74[75{76]| 77| 78] 79[ 80] &1 211

060

o]
(=)

ISCA (C132) ECM
EGPF501K
SIGNAL WAVEFORM & DATA  eorrpoes
@ .
@ ‘ ........ . ‘ N : . N . H : N s q
| [9BY [zoon] [curs] [R-sT] [RECD] [HENU]
@ Closing control duty signal at idle
® Opening control duty signal at idle
LFJFB16A

MONITOR SCANTOOL DATA  crasseoe
1. Connect scantool to Data Link Connector(DLC).
2. Warm up the engine to normal operating temperature.

3. Monitor the "ISCA" parameters on the scantool.
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1.2 CURRENT DATA 4849
i
* [IDLE STATUS ON
x |UEHICLE SPEED 8.8 MPH
x |ENGINE SPEED 851 rpn
ol 15C ACIUATOR DUTY  35.9 Z
INJ. DURATION-CYL1 2.4 nS
INJ. DURAT I ON-CYL2 2.4 nS |m
INJ . DURATION~CYL3 2.4 =S
INJ . DURAT I ON-CYL4 2.4 nS

¥

Fix | [paRT| [FULL| [HELP] [GRPH| [RCRD|

EGPF501L

Are the parameters displayed correctly?

B Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or was repaired and ECM
memory was not cleared. Thoroughly check COnnectors‘fOr looseness, poor connection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of vehicle Repair" procedure.

P Go to "Terminal and connector inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  esseeers

1.

Many malfunctions in the electrical system are caused by poor harness and termmals ‘Faults can a!so be caused by
interference from other electrical systems, and mechanical or chemical damage i

Thoroughly check connectors for looseness, poor connection, bendmg, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

¥ Repair as necessary and go to "Verification of vehicle Repair" procedure.

P Go to "Power circuit inspection” procedure.

POWER CIRCUIT INSPECTION EB08ODBA

Key "OFF".
Disconnect ISCA connector.
Key "ON" & ENG "OFF".

Measure the voltage between terminal 2 of ISCA harness connector and chassis ground.

Specification : B+
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5. Is the measured voltage within specification?

» Go to "Control circuit inspection” procedure.

» Repair Open or Short in power circuit and then, go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  ecessoen
1. Check Open in control circuit.
1) Key "OFF".
2) Disconnect ISCA connector and ECM connector.

3) Measure the resistance between terminal 3 of ISCA harness connector and terminal 29/C101 of ECM harness
connector.

Specification : Approx 1R below

4) Is the measured resistance within specification?

B Go to "Check Short in Control circuit* procedure.

| 4 Repaif Open in control circuit and then, go to "Vérification of Vehicle Repair" procedure. |
2. Check Short in control circuit.
1) Key "OFF".
2) Disconnect ISCA connector and ECM connector.

3) Measure the resistance between terminal 3 of ISCA harness connector and chassis ground.

Specification : Infinite

4) Is the measured resistance within specification?

P Go to "Component inspection” procedure.

» Repair Short to ground in control circuit and then, go to “Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  esczoeo2

1. ISCA visual check.
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1) Key "OFF".
2) Disassemble ISCA.
3) Check contamination, damage or stuck on ISCA.
4) Check the operating sound when key turns "OFF" to "ON".
5) Is ISCA O.K?
¥ Substitute with a known - good ISCA and check for proper operation.
B If the problem is corrected, replace ISCA and go to "Verification of Vehicle Repair® procedure.
2. ISCA check.
1) Key "OFF".
2) Disassemble ISCA.

3) Measure the resistance between terminal 1 and 2 of ISCA harness connector. (Component side)

4) Measure the resistance between terminal 2 and 3 of ISCA harness connector. (Component side)

SPECIFICATION :
. Closing Coil Opening Coil
Temperature (TC) Resistance (Q) Resistance (Q)
20~35 (68~95°F) 15.4+0.8 11.9+0.8

1. ISCA closing control
2. Sensor power
3. ISCA closing control

5) Is the measured resistance within specifications?

P Substitute with a known - good ECM and check for proper operation.

B If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

EGPF204A
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¥ Substitute with a known - good ISCA and check for proper operation.

» If the problem is corrected, replace ISCA and go to "Verification of Vehicle Repalr" procedure.

VERIFICATION OF VEHICLE REPAIR  esrosser

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Clear the DTCs and Operate the vehicle within DTC Enable conditions in General information.

3. Are any DTCs present ?

P Go to the applicable troubleshooting procedure.

b System is performing to specification at this time.
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IDTC P1506 IDLE CHARGE ACTUATOR SIGNAL HIGH OF COIL #1

COMPONENT LOCATION  cosraeos

Refer to DTC P1505.

GENERAL DESCRIPTION eieopsac

Refer to DTC P1505.

DTC DESCRIPTION cancarer

if there is Short to power in ISCA(opening coil) circuit, ECM sets DTC P1506.

DTC DETECTING CONDITION  eroseecr

item Detecting Condition Possible Cause
DTC Strategy = Circuit continuity check, high (opening coil)
Enable
Conditions e Poor connection
Threshold . e Short to power in control
Value Shorted to battery circuit
; - e ISCA
Diagnostic . . .
Time Continuous ECM
MIL ON .
Condition 3 driving cycle

SPECIFICATION  eserceco

Refer to DTC P1505.

SCHEMATIC DIAGRAM  eosasens

Refer to DTC P1505.

SIGNAL WAVEFORM & DATA emssesmo

Refer to DTC P1505.

MONITOR SCANTOOL DATA ecezen

Refer to DTC P1505.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P1505.

CONTROL CIRCUIT INSPECTION  eozcaren

1. Key "OFF".

E48B63D3



DTC TROUBLESHOOTING PROCEDURES

FL -261

2. Disconnect ISCA connector.

3. Key "ON"& ENG "OFF".

4. Measure the voltage between terminal 3 of ISCA harness connector and chassis ground.

Specification : Approx 2V

5. Is the measured voltage within specification?

» Go to "Component inspection" procedure.

B Repair Short to power in control circuit and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  everesr

1. ISCA visual check.

1) Key "OFF".
2) Disassemble ISCA.
3) Check contamination, damage or stuck on ISCA.
4) Check the operating sound when key turns "OFF" 1o ';ON“;
5) Is ISCA O.K?
- P Go to "ISCA check" procedure.
[ NO
> Substitute with a known - good ISCA and check for proper operation.
> If the problem is corrected, replace ISCA and go to "Verification of Vehicle Repair" procedure.
2. ISCA check.
1)  Key "OFF".
2) Disassemble ISCA.
3) Measure the resistance between terminal 1 and 2 of ISCA harness connector. (Component side)
4) Measure the resistance between terminal 2 and 3 of ISCA harness connector. (Component side)
SPECIFICATION :
Temperature (C) ReC:i)sstrngcg ?;; ) R(:zi?::\%ecz‘i;)

20~35 (68~95°F) 15.4+0.8 11.9+0.8
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€132

1. I8CA closing control
2. Sansor power
3. ISCA closing control

EGPF204A

5) Is the measured resistance within specifications?

P Substitute with a known - good ECM and check for proper operation.
B If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

b Substitute with a known - good ISCA and check for proper operation.
¥ If the problem is corrected, replace ISCA and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR eareras

Refer to DTC P1505.



DTC TROUBLESHOOTING PROCEDURES FL -263
IDTC P1507 IDLE CHARGE ACTUATOR SIGNAL LOW OF COIL #2 |

COMPONENT LOCATION  ce604s0a

Refer to DTC P1505.

GENERAL DESCRIPTION  csscosss

Refer to DTC P1505.

DTC DESCRIPTION  eeaceres

If there is Open or Short to ground in ISCA(closing coil) circuit, ECM sets DTC P1507.

DTC DETECTING CONDITION ecsscas

ltem Detecting Condition ‘ Possible Cause
DTC Strategy » Circuit continuity check, low (Closing cbil) o -
Enable
Conditions

e Poor connection

Threshold R . e Open or short to ground
Value Shorted to ground or disconnected in control circuit
. . ¢ |SCA
Diagnostic . .
Time * Continuous L : e PCM
MIL ON -
Condition .3 driving.cycles ...

SPECIFICATION  ec2aness

Refer to DTC P1505.

SCHEMATIC DIAGRAM ensoecos

Refer to DTC P1505.

SIGNAL WAVEFORM & DATA cceoon

Refer to DTC P1505.

MONITOR SCANTOOL DATA ccsairec

Refer to DTC P1505.

TERMINAL AND CONNECTOR INSPECTION  eraseuss

Refer to DTC P1505.

POWER CIRCUIT INSPECTION  easosos

1. Key "OFF".
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2. Disconnect ISCA connector.
3. Key "ON" & ENG "OFF".

4. Measure the voltage between terminal 2 of ISCA harness connector and chassis ground.

Specification : B+

5. s the measured voltage within specification?

¥ Go to "Control circuit inspection” procedure.

» Repair Open or Short in power circuit and then, go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  ersrazrs

1. Check Open in control circuit.
1) Key "OFF".
2) Disconnect ISCA connector and ECM connector.

3) Measure the resistance between terminal 1 of ISCA harness connector andterminal 26/C101 of ECM harness
connector. ' '

Specification : Approx 1Q below

4) Is the measured resistance within specification?

» Go to "Check Short in Control circuit" procedure.

» Repair Open in control circuit and then, go to "Verification of Vehicle Repair" procedure.
2. - Check Short in control circuit.
1) Key "OFF".
2) Disconnect ISCA connector and ECM connector.

3) Measure the resistance between terminal 1 of ISCA harness connector and chassis ground.

Specification : Infinite

4) |s the measured resistance within specification?

¥ Go to "Component inspection" procedure.
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» Repair Short to ground in control circuit and then, go to "Verification of Vehicle Repair" procedme.

COMPONENT INSPECTION  eeiacens

1. ISCA visual check.
1) Key "OFF".
2) Disassemble ISCA.
3) Check contamination, damage or stuck on ISCA.
4) Check the operating sound when key turns "OFF" to "ON".
5) Is ISCA O.K?
YES
b Go to "ISCA check" procedure.

P Substitute with a known - good ISCA and check for proper operation.
P If the problem is corrected, replace ISCA and go to “Verification of Vehicle Repair" procedure.

2. ISCA check.
1) Key "OFF".
2) Disassemble ISCA.
3) Measure the resistance between terminal 1 and 2 of ISCA harness connector. (Component side)

4) Measure the resistance between terminal 2 and 3 of ISCA harness connector. (Component side)

SPECIFICATION :

. Closing Coil Opening Coil
Temperature () Resistance (Q) Resistance (Q)
20~35 (68~95°F) 15.4+0.8 11.9+0.8

1. ISCA closing conlrol
2. Sensor power
3. IB8CA closing control

EGPF204A
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5) Is the measured resistance within specifications?
YES §

B Substitute with a known - good ECM and check for proper operation. »
P If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

B Substitute with a known - good ISCA and check for proper operation.
P If the problem is corrected, replace ISCA and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR eosriowr

Refer to DTC P1505.
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IDTC P1508 IDLE CHARGE ACTUATOR SIGNAL HIGH OF COIL #2 |

COMPONENT LOCATION  esserasa

Refer to DTC P1505.

GENERAL DESCRIPTION coaesers

Refer to DTC P1505.

DTC DESCRIPTION ecarcss:

If there is Short to power in ISCA(closing coil) circuit, ECM sets DTC P1508.

DTC DETECTING CONDITION  eccosst

ltem Detecting Condition Possible Cause
DTC Strategy » Circuit continuity check, high (closing coil) ‘
Enable
Conditions

e Poor connection

Threshold Shorted to battery ¢ Short to power in control

Value circuit
; ; ¢ ISCA
Diagnostic . . .

Time Continuous PCM ;
MIL ON -
Condition 3 driving cycles

SPECIFICATION  esseesco

Refer to DTC P1505.

SCHEMATIC DIAGRAM  esesssen

Refer to DTC P1505.

SIGNAL WAVEFORM & DATA cossrasr

Refer to DTC P1505.

MONITOR SCANTOOL DATA  cesssaon

Refer to DTC P1505.

TERMINAL AND CONNECTOR INSPECTION  erzscora

Refer to DTC P1505.

CONTROL CIRCUIT INSPECTION  cscoe3s

1. Key "OFF".
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2. Disconnect ISCA connector.
3. Key "ON" & ENG "OFF".

4. Measure the voltage between terminal 1 of ISCA harness connector and chassis ground.

Specification : Approx 1.7V

5. Is the measured voltage within specification?

P Go to "Component inspection” procedure.

B Repair Short to power in control circuit and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION cteo0ers

1. ISCA visual check.
1) Key "OFF".
2) Disassemble ISCA.
3) Check contamination, damage or stuck on ISCA.
4) Check the operating sound when key turns "OFF" to "ON".

5) Is ISCA O.K?
YES
P Go to "ISCA check" procedure.

b Substitute with a known - good ISCA and check for proper operation.
B If the problem is corrected, replace ISCA and go to "Verification of Vehicle Repair" procedure.

2. ISCA check.
1) Key "OFF".
2) Disassemble ISCA.
3) Measure the resistance between terminal 1 and 2 of ISCA harness connector. (Component side)

4) Measure the resistance between terminal 2 and 3 of ISCA harness connector. (Component side)

SPECIFICATION :

Closing Coil Opening Coil

Temperature (TC) Resistance (Q) Resistance (Q)

20~35 (68~95°F) 15.4+0.8 11.9+0.8
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1. ISCA closing control
2. Sensor powsr
3. ISCA closing controi

EGPF204A

5) Is the measured resistance within specifications?
_YES

P Substitute with a known - good ECM and check for proper operation.
B If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

» Substitute with a known - good ISCA and check for proper operation.
b If the problem is corrected, rep|ace !SCA and go to "Verification of Vehicle Repau’" procedure

VERIF!CATION OF VEHICLE REPAIR L

Refer to DTC P1505
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[DTC P2096 POST CATALYST FUEL TRIM SYSTEM TOO LEAN (BANK 1) |

COMPONENT LOCATION esos7si

/ 7

HO2S (Bank 1/ Sensor 1)
= NS

EFPG800H

GENERAL DESCRIPTION  epscaos

The catalyst’ s efficiency is demonstrated by its ability to oxidize CO and hydrocarbon emissions. The Powertrain Control
Module (PCM) compares the output signals of the front and rear oxygen sensors to determine whether the output of
the rear sensor is beginning to match the output of the front oxygen sensor. Airffuel mixture compensation keeps the
frequency of the front oxygen sensor high due to the changes from rich-to-lean combusition. The catalyst causes the rear
oxygen sensor to have a lower frequency. As the catalyst wears, the rear oxygen sensor’ s signal trace begins to match
the front oxygen sensor’ s signal trace. That is because the catalyst becomes saturated with oxygen and cannot use the
oxygen to convert hydrocarbon and CO into H. O and CO. with the same efficiency as when it was new. A completely
worn catalyst shows a 100% match between the frequency of the front and rear sensors.

DTC DESCRIPTION esosnss

ECM controls Air/Fuel ratio by B1S1 monitoring and B1S2 monitoring. By the way, if there is the advanced B1S1 signal
line shift compared with the value of B1S2 controller, ECM sets DTC P2096.
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DTC DETECTING CONDITION ercoses

ltem Detecting Condition Possible Cause
DTC e .
Strategy 02 sensor characteristic line shift
¢ Dew point end detected
* Required lambda = 1
Enable = Battery voltage > 10.7V
" e Exhaust gas temperature (model) < 8007
Conditions
¢ Heater control enabled o Catalyst converter
e 1200rpm < Engine speed < 3520rpm . B1S1
e Engine load : 15 ~ 78 % e ECM
hreshold
T \;z?u: e The second controller by B1S2 > 1sec
Diag_nostic o 15 sec
Time
MIL ON -
Condition 2 driving cycle

% B181 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SIGNAL WAVEFORM & DATA cssiorir

FR [y 8.2v 1.88 [l 8.2 v

ThoLD | [TINE] Luom I [CHNL] [MENU)

MONITOR SCANTOOL DATA  eseoscss

1. Connect scantool to Data Link Connector(DLC).

2. Warm up the engine to normal operating temperature.

LFJFE69A

3. Monitor the "Parameters related to air/fuel ratio(HO2S, MAF, MAP, TPS, ECTS, PCSYV, Injector, etc)" on the scantool.
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1.2 CURRENT DATA 16/58 1.2 CURRENT DATA 2658
A &
* |BATTERY VOLTAGE 13.8 V % |MAP SENSOR 28.3 kPa
% |COOLANT TEMP. SENSOR  85.5 °C % |MAP SENSORCU) 1.1 v
% 51.8 °C |m | [ % |THROTTLE P.SHSR(V) 6.4 V
s Il % |ISC ACTUATOR DUTY 35.9 %
% 2.4 o OXGEN SENSOR-B1/S1 72 =
% [INJECTION DURATION 2 2.4 mS % |OXGEN SENSOR-B1/82 8.59 U
% |INJECTION DURATION #§3 2.4 mS * |EVAP. PURGE VALVE 8.8 %
% |INJECTION DURATION ##4 2.4 S INJECTION DURATION #1 2.4 nS
¥ ¥
[Fix | [scen| [FuLL] [PaRT] [GRPH] [Fix | [scrn] [FuLL] [PaRT] [GREH]

4. Are the parameters displayed correctly?

EGPF500P

B Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’ s connector or wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of vehicle Repair" procedure.

P Go to "System Inspection" procedure

SYSTEM INSPECTION  ecrorsso

1. Check clog on Exhaust gas system

1) Key "OFF".

2) Check clog on muffler or catalyst converter.

3) Is Exhaust gas system O.K?

P Go to "Intake air system check" procedure.

P Repair as necessary and go to "Verification of vehicle Repair" procedure.

2. Intake air system check.

1) Check leakage on Intake air system
b Check looseness, deterioration or contamination on throttle body and gasket.
B Check contamination, damage or crack on intake manifold, ISCA and injectors.
P Check contamination or stuck on ISCA and EGR valve.

2) s there any leakage?

P Repair as necessary and go to "Verification of vehicle Repair" procedure
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P Go to "Fuel line check" procedure.

3. Fuel line check.

1) Check "Fuel line system"
B Check looseness of connectors on fuel line.
P Check looseness, damage, or interference of vacuum hose on fuel line.
P Check damage, leakage or bending on fuel line pipe.

2) s fuel line normal?

P Go to "Fuel line pressure check" procedure.

> Repair as necessary and go to "Verification of vehicle Repair* procedure.
4. Fuel line pressure check.
1) Key "OFF".
2) Disconnect a fuel pump relay.
3) Engine start and wait until engine stop. and then key "OFF".
4) Connect a fuél }jljmp relay. |
5) Connect a fuel pressure guage to a fuel filter by a fuel pressure guage adaptor.

6) Engine start and measure a fuel pressure.

Specification : Approx. 3.5 kg/cm?

7) s the fuel pressure normal?

B Go to "Component inspection" procedure.

B Check clogging on the fuel filter.

» Check the valve in a fuel pressure regulator.

(If it has a problem, fuel happen to be leaked to a return line.)

» Check the supply pressure of fuel pump.

» Repair as necessary and go to "Verification of vehicle Repair" procedure.

COMPONENT INSPECTION  ersceree

1. PCV(Positive Crankcase Ventilation) valve check.
1) Key "OFF". V

2) Disconnect PCV valive.
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3) Check the movement of plunger by putting in and out a thin stick.

4) Is the movement of plunger normal?

P Go to "injectors check" procedure.

¥ Substitute with a known - good PCV valve and check for proper operation.
B If the problem is corrected, replace PCV valve and go to "Verification of Vehicle Repair® procedure.

2. Injector check
1) Key "OFF".
2} Disconnect injectors.
3) Check clog on injectors.

4) Measure the resistance between terminal 1 and 2 of injectors(Component side).

SPECIFICATION :
ITEM Specificatﬁign
: : 13.8 ~15.2Q
I R it . ! -
Coil Resistance at 20 (68°F)

<C151-1,2,3,4>
N7

1. Injector Power
2. injector control

EGPF207A

5) Is the measured resistance within specifications ?

B Go to "Sensors related to air/fuel ratio check" procedure.

B Substitute with a known - good Injectdr and check for propér operation. v
¥ If the problem is corrected, replace Injector and go to "Verification of Vehicle Repair" procedure.

3. Sensors related td air/fuel ratio check.

1) Check the output data of sensors related to airffuel ratio (HO2S, MAPS, TPS, ECTS, PCSV Injectors, etc) on
scantool. (Refer to each DTC guide procedure.)

2) Are those sensors normal?
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YES

P Substitute with a known - good ECM and check for proper operation. §
B If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

Repair or replace as necessary. And then, go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  csoorzss

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Clear the DTCs and Operate the vehicle within DTC Enable conditions in General information.

3. Are any DTCs present ?

P Go to the applicable troubleshooting procedure.

B System is performing to specification at this time.
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[DTC P2097 POST CATALYST FUEL TRIM SYSTEM TOO RICH (BANK 1) |

COMPONENT LOCATION  eoessor2

Refer to DTC P2096.

GENERAL DESCRIPTION eoreeis

Refer to DTC P2096.

DTC DESCRIPTION  esoosr1s

ECM controls Air/Fuel ratio by B1S1 monitoring and B1S2 monitoring. By the way, if there is the retarded B1S1 signal
line shift compared with the value of B1S2 controller, ECM sets DTC P2097.

DTC DETECTING CONDITION ersracee

ltem Detecting Condition Possible Cause
DTC T .
Strategy 02 sensor characteristic line shift
e Dew point end detected
e Required lambda = 1
Enable s Battery voltage > 10.7V
o » Exhaust gas temperature (model) < 800C
Conditions e Heater control enabled
o 1200rpm < Engine speed < 3520rpm : CB)$t8a1lyst converter
e Engine load : 15 ~ 78 % e ECM
Threshold
Value ¢ The second controller by B1S2 > -1sec
Diagnostic R
Time 15 sec
MIL ON .
Condition 2 driving cycle

% B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SIGNAL WAVEFORM & DATA csoscaoe

Refer to DTC P2096.

MONITOR SCANTOOL DATA caeoss

Refer to DTC P2096.

SYSTEM INSPECTION  rroena

1. Check clog on Exhaust gas system
1) Key "OFF".

2) Check clog on muffler or catalyst converter.
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2.

3)

2)

1)
2)
3)
4)
5)
6)

Is Exhaust gas system O.K?
YES

» Go to "Intake air system check" procedure.

» Repair as necessary and go to "Verification of vehicle Repair" procedure.

Intake air system check.

1)

Check clog on Intake air system"

B Check clog of air-cleaner.

P Check deterioration or contamination on throttle body and gasket.

» Check contamination, damage, stuck or clog on intake manifold, hoses, PCSV, ISCA and injectors.

Is there any problem?

P Repair as necessary and go to "Verification of vehicle Repair" procedure

P Go to "Fuel line check" procedure.

Fuel line pressure check.

Key "OFF".

Disconnect a fuel pump relay.

Engine start-and wait until enéiﬁé stop and then kéy,"OF’F,".,

Connect a fuel pump relay.

Connect a fuel pressure guage to a fuel filter by a fuel pressure guage adaptor.

Engine start and measure a fuel pressure.

Specification : Approx. 3.5 kg/cm2

7)

Is the fuel pressure normal?

» Go to "Component inspection" procedure.

» Check clog or stuck of the valve in a fuel pressure regulator.
B Check the supply pressure of fuel pump.
» Repair as necessary and go to "Verification of vehicle Repair" procedure.

COMPONENT INSPECTION  eouseras

1.

PCV(Positive Crankcase Ventilation) valve check.
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1) Key "OFF".
2) Disconnect PCV valve.
3) Check the movement of plunger by putting in and out a thin stick.
4) Is the movement of plunger normai?
YES

B Go to "PCSV check" procedure.

P Substitute with a known - good PCV valve and check for proper operation. )
B If the problem is corrected, replace PCV valve and go to "Verification of Vehicle Repair" procedure.

2. PCSV check.
1) Key "OFF".
2) Disconnect PCSV and vacuum hose.
3) Apply a vacuum by a hand vacuum gauge on PCSV.

4) Does PCSV keep the vacuum condition normally?
YES
P Go to "Injector check" procedure.

B Substitute with a known - good PCSV and check for proper operation.
B If the problem is corrected, replace PCSV and go to "Verification of Vehicle Repair" procedure.

3. Injector check
1) Key "OFF".
2) Disconnect injectors.
3) Check clog on injectors.

4) Measure the resistance between terminal 1 and 2 of injectors(Component side).

SPECIFICATION :

ITEM Specification

13.8 ~15.2Q

Coil Resistance at 20°C (68°F)




DTC TROUBLESHOOTING PROCEDURES FL -279

<C151-1,2,3,4>

1. injector Power
2. Injector control

EGPF207A

5) Is the measured resistance within specifications ?

» Go to "Sensors related to air/fuel ratio check" procedure.

b Substitute with a known - good Injector and check for proper operation.
P If the problem is corrected, replace Injector and go to "Verification of Vehicle Repair" procedure.

4. Sensors related to air/fuel ratic check.

1) Check the output data of sensors related to air/fuel ratio (HOZS MAPS, TPS, ECTS PCSV, Injectors, etc) on
scantool. (Refer to each DTC guide procedure)

2) Are those sensors normal?
YES

> Substitute with a known - good ECM and check for proper operation.
B If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

Repair or replace as necessary. And then, go to “Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR cecsoxc

Refer to DTC P2096.
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DTC P2232 O2 SENSOR SIGNAL CIRCUIT SHORTED TO HEATER CIRCUIT
(SENSOR 2)

COMPONENT LOCATION eseorcss

\
HO2S (Bank 1 / Sensor 1)
VAN

EFPG800H

GENERAL DESCRIPTION es2scco

HO2S(B1/S2) is in the rear side of Catalytic Converter to check the proper operation of catalyst. Oxygen dénsity after
the catalytic converter has to be within specific range (around 0.5V when there is no acceclation and deceleration.)If the
oxygen density changes in accordance with HO2S(B1/81), it means the poor performance of catalytic converter.

DTC DESCRIPTION  ecsesrss

If the counter that the signal voltage changes rapidly is over 5 times, ECM sets DTC P2232.

DTC DETECTING CONDITION eesssers

item Detecting Condition - : Possible Cause
DTC L
Strategy Rationality check
o After enough heated
Enable ¢ Battery voltage > 10.7V
Conditions s Catalyst temperature (model) < 800TC e Poor connection
¢ Time after dew point end detected > 10 sec e Short to power in signal
circuit
Threshold e Counter of [ Aushk > 2V after heater o B1S2
Value on—off ] > 5 times o ECM
Diagnostic
Time
Diagnostic . .
Time 2 driving cycle

Aushk : Sum of the signal voltage change value (B1S2)
¥ B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor
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SPECIFICATION  esecascs

Specification : 0.1 ~ 0.9V

SIGNAL WAVEFORM & DATA eissnsso

""" HO25(S1) T Ho25(52)

(HoLp | |TIME| [voLT | FST [ cHNL | [MENU]
The amplitude of the signal output of the rear HO2S is small compared to the front HO2S because the rear

HO2S detects emission gas purified by the catalytic converter.
This is the normal signal waveform of the rear HO2S at idle.

LFJF451A

MONITOR SCANTOOL DATA  eroracs
1. Connect scantool to Data Link Connector(DLC).
2. Warm up the engine to normal operating temperature.

3. Monitor the "B1S2" parameters on the scantool.

1.2 CURRENT DATA 16/58 1.2 CURRENT DATA 26,58
'\ 'y
3 |BATTERY VYOLTAGE 13.8 v % [MAP SENSOR 28.3 kPa
* |COOLANT TEHP. SENSOR  85.5 °C % [MAP SENSOR(U) 1.1 v
* |INT.AIR TEMP.SNSR 51.8 °C  |m % ITHROTTLE P.SNSR(V) 8.4 U
W ENGINE SPEED _ B58 rpn % |ISC ACTUATOR DUTY 35.9 %
* (INJECTION DURATION 1 2.4 L ORGEN SENSOR-B1/81 #.7zu |
» |INJECTION DURATION f2 2.4 * |OMGEN SENSOR-B1/82 8.59 U
* |INJECTION DURATION f3 2.4 * |EVAP. PURGE VALUE 8.8 %
* |INJECTION DURATION H4 2.4 INJECTION DURATION f11 2.4 nS
v ¥
|F1%_| [SCRN] [FULL] [PART | [6RPH] [FI® | [sScBN] [FULL] [PaRT | [GRPH]

EGPF500P

4. Are the parameters displayed correctly?
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» Fault is intermittent caused by poor contact in the sensor’ s and/or ECM’™ s connector or wasrepaired and ECM
memory was not cleared. Thoroughly check connectors for looseness, poorconnection, bending, corrosion, contami-
nation, deterioration, or damage. Repair or replace as necessary and go to "Verification of vehicle Repair" procedure.

B Go to "Terminal and connector inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION cszisnss

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

P Repair as necessary and go to "Verification of vehicle Repair" procedure.

b Go to "B1S2 circuit inspection” procedure.

SIGNAL CIRCUIT INSPECTION  e7134440

1. I1G "OFF".

2. Disconnect HO2S(B1/S2) connector.

3. IG"ON" & ENG "OFF".

4. Measure voltage between terminal 1 of HO2S(B1/S2) and chassis ground.

Specification : Approx. 0.45V

1. HO25(82) Signal

2. Sensor Ground

3. HO28(S2) Heater Power
4. HO25(S2) Heater Control

EGPF208A

5. Is the measured voltage within specification?

'YES
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P Go to "Component Inspection" procedure. i

P Repair short to power in signal circuit and then, go to "Verification of Vehicle Repair'procedure.

COMPONENT INSPECTION  eooi2es
1. Visual Inspection.
1) 1G "OFF"
2) Disconnect HO25(B1/S2) connector.
3) Check that HO2S(B1S2) is contaminated or damaged by foreign materials.

4) Has a problem been found?

b Go to "Check ECM" as follows.

P Substitute with a known - good HO2S(B1/S2) and check for proper operation.
P If the problem is corrected, replace HO2S(B1/S2) and go to "Verification of Vehicle Repair® procedure.

2. Check ECM.
1) IG "OFF".
2) Connect scantool and Engine "ON".
3) Select simulation function on scantool.

4) Simulate voltage at terminal 1 of HO2S(B1/52) signal connecior.

1.6 SIHMU-3CaN

&
* |OXGEN SENSOR-B1-51 8.5 U
S OXGEN SENSOR-B1+S2 8.9 U
TARGET IDLE RPH B 1. HO25(52) Signal
ISC ACTUATOR DUTY 2. Sensor Ground
v 3. HO2S(S2) Heater Power
SINULATION OF UOLTAGE 4. HO25(S2) Heater Control
988 nU
¢ CH B ONLY )
[METR| [SIML] [+ || = |[F18 ]

EGPF209A

5) Does the signal value of HO2S(B1/S2) change according to simulation voltage?
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P Thoroughly check connectors for looseness, poor connection, bending, corrosion,contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verificationof Vehicle Repair" procedure.

P Substitute with a known - good ECM and check for proper operation.
P If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  excoerrs

After a repair, it is essential to verify that the fault has been corrected.

1.
2.

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
Clear the DTCs and Operate the vehicle within DTC Enable conditions in General information.

Are any DTCs present ?

YES

"B Go to the applicable troubleshooting procedure.

B System is performing to specification at this time.
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FUEL DELIVERY SYSTEM

CO M PON ENTS E743A7EA

2 Fuel Pressure
Regulator
< Z
, ° 5
< 6
& Y4 ;
=
VA ,
3
1. Fuel Tank 5. Leveling Pipe
2. Fuel Pump Assembly 6. Hose (Canister <> Fuel Tank)
(including Fuel Filter & Fuel Pressure Regulator) 7.Hose (Canister «> Intake Manifold)
3. Canister 8. Nipple-Fuel Feed Line
4. Fuel Filler Pipe 9. Fuel Pump Connector

EFPF201A
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FUEL PRESSURE TEST esspaoss

FUEL SYSTEM

1. PREPARING

1. Fold the rear seat (Refer to "BD" group in
this WORKSHOP MANUAL).
2. Open the service cover (A).

2. RELEASE THE INTERNAL PRESSURE

1. Disconnect the fuel pump connector (A).

2. Start the engine and wait until fuel in fuel line is exhausted.

3. After the engine stalls, turn the ignition switch to OFF position
and diconnect the negative (-) terminal from the battery.

NOTE

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

3. INSTALL THE SPECIAL SERVICE TOOL (SST) FOR MEASURING THE FUEL PRESSURE

1. Disconnect the fuel feed hose from the delivery pipe.

CAUTION

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

Install the Fuel Pressure Gage Adapter (09353-38000) between the delivery pipe and the fuel feed hose.
Connect the Fuel Pressure Gage Connector (09353-24000) to the Fuel Pressure Gage Adapter (09353-38000).

Connect the Fuel Pressure Gage and Hose (09353-24100) to Fuel Pressure Gage Connector (09353-24000).
Connect the fuel feed hose to the Fuel Pressure Gage Adapter (09353-38000).

asLN

Fuel Pressure Gage and Hose

(09353-24100) Fuel Pressure Gage Connector

(09353-24000)

Delivery Pipe

Fuel Pressure Gage Adapter
(09353-38000)

EFPF202A
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4. INSPECT FUEL LEAKAGE ON CONNECTION

1. Connect the battery negative (-) terminal.
2. Apply battery voltage to the fuel pump terminal and activate the fuel pump. With fuel pressure applied,
check that there is no fuel leakage from the fuel pressure gauge or connection part.

5. FUEL PRESURE TEST

Diconnect the negative (-) terminal from the battery.
Connect the fuel pump connector.

Connect the battery negative (-) terminal.

Start the engine and measure the fuel pressure at idle.

PO

Standard Value: 343 kpa (3.5 kgf/cr, 49.8 psi)

® If the measured fuel pressure differs from the standard value, perform the necessary repairs
using the table below.

Clogged fuel filter Fuel filter

Fuel Pressure too low Fuel leak on the fuel-pressure
regulator that is assembled
on fuel pump because of poor | Fyel Pressure Regulator
seating of the fuel-pressure
regulator.

: 'Sticking'fuel-pressﬁre"

Fuel Pressure too High
regulator

| Fuel Pressure Regulator .|

5. Stop the engine and check for a change in the fuel "p:resé,tjryé;gaUQe‘réadiﬁg.

After engine stops, the gage reading should hold for about 5 minutes

@ Observing the declination of the fuel pressure when the gage reading drops and perform the
hecessary repairs using the table below.

Fuel pressure drops
slowly after engine is Injector leak Injector
stopped

Fuel pressure drops
immediately after engine
is stopped

The check valve within the

. Fuel Pump
fuel pump is open

LGIFO08J
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6. RELEASE THE INTERNAL PRESSURE

1. Disconnect the fuel pump connector (A).

2. Start the engine and wait until fuel in fuel line is exhausted.

3. After the engine stalls, turn the ignition switch to OFF position
and diconnect the negative (-) terminal from the battery.

NOTE

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

7. REMOVE THE SPECIAL SERVICE TOOL (SST) AND CONNECT THE FUEL LINE

1. Disconnect the Fuel Pressure Gage and Hose (09353-24100) from the Fuel Pressure Gage Connector
(09353-24000).

2. Disconnect the Fuel Pressure Gage Connector (09353-24000) from the Fuel Pressure Gage Adapter
(09353-38000).

3. Disconnect the fuel feed hose from the Fuel Pressure Gage Adapter (09353-38000).
4. Disconnect the Fuel Pressure Gage Adapter (09353-38000) from the delivery pipe.

/N cAuTioN

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

5. Conenct the fuel feed hose to the delivery pipe.

8. INSPECT FUEL LEAKAGE ON CONNECTION

1. Connect the battery negative (-) terminal.

2. Apply battery voltage to the fuel pump terminal and activate the fuel pump. With fuel pressure applled
check that there is no fuel leakage from the fuel pressure gauge or connection part.

3. If the vehicle is normal, connect the fuel pump connector.

EGPF408A
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FL -289

FUEL INJECTOR

lNSPECTION E90A74FF

1. Measure resistance between the terminal 1 and 2 of
the injector.

Injector Resistance: 13.8 ~ 15.2 Q at 20T (68°F)

LGIFe02P

2. Ifthe resistance is not within specification, replace the
injector. :
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FUEL PUMP (FP) 2. Disconnect the fuel feed hose quick-connector (A)

and canister hose (B).

REMOVAL (INCLUDING FUEL FILTER AND
FUEL PRESSURE REGULATOR) ezcserrc

1. Preparation

1) Fold the rear seat (Refer to "BD" group in this
WORKSHOP MANUAL)/

2) Remove the service cover (A).

EGPF410A

3. Unscrew the fuel pump mounting bolts (C) and re-
move the fuel pump assembly.

KFPF217A )
Fuel Pressure

3) Disconnect the fuel pump connector (A). Regulator

Fuel Sender

EGPF411A

INSTALLATION  cezse020

Install the Fuel Pump acording to the reverse order of RE-
MOVAL procedure.

Tightening Torques
EGPFA409A Fuel pump installation bolts/nuts: 2.0 ~ 2.9N'-m
(0.2 ~ 0.3kg'm, 1.4 ~ 2.2Ib-ft)

4) Start the engine and wait until fuel in fuel line is
exhausted.

5) After engine stalls, turn the ignition switch to OFF
position.



FUEL DELIVERY SYSTEM FL -291

FUEL TANK 2. Disconnect the fuel feed hose quick-connector (A).

REMOVAL (INCLUDING FUEL FILTER AND
FUEL PRESSURE REGULATOR) ezros7ss

1. Preparation

1) Fold the rear seat (Refer to "BD" group in this
WORKSHOP MANUAL)/

2) Remove the service cover (A).

EGPF412A
3. Life the vehicle.

4. Remove the center muffler (Refer to "EM" group in this
WORKSHOP MANUAL).

5. Support the fuel tank with a jack.

KFPF217A

3) Disconnect the fuel pump connector (A).

KFPF222A

6. Remove the brake hoses (A) by unscrewing the
mounting bolts (B).

EGPF409A

4) Start the engine and wait until fuel in fuel line is
exhausted.

5) After engine stalls, turn the ignition switch to OFF
position.

EGPF413A
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FUEL SYSTEM

7. Disconnect the fuelfiller pipe (A), and the leveling pipe
(B).

KFPF223A

8. Disconnect the canister hose (A,B)

EGPF414A

9. Unscrew the fuel tnak mounting bolts (A) and nuts (A),
and then remove the fuel tnak(B).

KFPF225A

INSTALLATION

EF198E9B

Install the Fuel Tank according to the reverse order to RE-
MOVAL procedure.

Tightening Torques
Fuel tank installation bolts: 39.2 ~ 54.0 N-m (4.0
~ 5.5 kg'm, 28.9 ~ 39.8 Ib-ft)
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