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GENERAL

SPECIFICATIONS  ecccoes

FUEL DELIVERY SYSTEM

(built in Fuel Pump Assembly)

Fuel Pressure

ltems Specification
Fuel Tank Capacity 451it. (11.9 U.S.gal., 9.9 Imp.gal.)
Fuel Filter (built in Fuel Pump Assembly) Type High pressure type
Fuel Pressure Regulator Regulated

343 kpa (3.5 kgflcm2, 49.8 psi)

Type Electrical, in-tank type
Fuel Pump
Driven by Electric motor
Fuel Retrun System Type Returnless
INPUT SENSORS Temperature (TC) Resistance (k&)
MANIFOLD ABSOLUTE PRESSURE SENSOR (MAPS) 40T 48.14 K2
D> Type : Piezo-resistive pressure sensor type -20°C 14.13 ~ 16.83kQ
[> Specification ~
e 5.79kR
Pressure (kPa) Output Voltage (V) 20T 231 ~ 2 59kQ
20.0kPa 0.79v
40T 1.15kQ
35.0kPa 1.38V
[ kS
60.0kPa 2.37v 60c 0.59
95.0kPa 3.75V 80C 0321
107.0kPa 422V

INTAKE AIR TEMPERATURE SENSOR (IATS)

D> Type : Thermister type
D> Specification

THROTTLE POSITION SENSOR (TPS)

D> Type: Variable resistor type

D> Specification

Temperature (TC)

Resistance (k&)

Throttle Angle

Output Voltage (V)

40.93 ~ 48.35k2

CT 0.2 ~0.9v
W.O.T Min. 4.0V
ltems Specification

Sensor Resistance (kQ )

1.6 ~ 2.4 kQ

-40°C

-20C 13.89 ~ 16.03k&
0T 5.38 ~ 6.09kR
20T 2.31 ~ 2.57kR
40°C 1.08 ~ 1.20k&
60T 0.54 ~ 0.62kQ
80T 0.29 ~ 0.34KkR

ENGINE COOLANT TEMPERATURE SERNSOR (ECTS)

D> Type: Thermister type
[> Specification

HEATED OXYGEN SENSOR (HO2S)

> Type: Zirconia (ZrO2) Type

[> Specification

A/F Ratio Output Voltage (V)
Rich 0.6 ~ 1.0V
Lean 0~ 04V
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FUEL SYSTEM

ltems Specification

Approximately 9.0

Heater Resistance (R ) (20)

CAMSHAFT POSITION SENSOR (CMPS)

D> Type: Hall effect type

CRANKSHAFT POSITION SENSOR (CKPS)
> Type: Magnetic field sensitive Type
KNOCK SENSOR (KS)

> Type: Piezo-electricity type
[ Specification

OUTPUT ACTUATORS

INJECTOR
> Number: 4
> Specification
ltems Specification
Coil Resistance (R ) 13.8 ~ 15.2Q (207C)

IDLE SPEED CONTROL ACTUATOR (ISCA)

> Type: Double coil type
P> Specification

ltems Specification
items Specification Closing Coil Resistance 146 ~ 1629 (20°C)
Q . .
Capacitance (pF) 800 ~ 1,600pF 5 C( I) ,
ening Coil Resistance
pening (5'2) 114 ~12.7Q (20T)
CHASSIS ACCERATION SENSOR (CAS) - :
> Type : Piezo-electricity type Duty (%) Air Flow Rate (1 /h)
D> Specification
‘ 15% 0.7 ~1.7m/h
Acceleration Ouput Voltage (V
(@ P ge V) 35% 6.0 ~ 1121 /h
-5¢ 0.26 ~ 1.74V
70% ~ y
3g 116 ~ 1.44V ° 30.0 ~ 42.0mh
-1g 205 ~ 215V 96% 45.0 ~ 55.0m /h
09 2.5V PURGE CONTROL SOLENOID VALVE (PCSV)
2g 2.85 ~ 2.95V o
3g 3.56 ~ 3.84Y > Specification
5¢ 4.26 ~ 4.74V Items Specification
Coil Resistance (R ) 26.0Q (207C)

IGNITION COIL

> Type: Double ended type
D> Specification

ltems Resistance

Primary Caoil 0.87Q £10% (20C)

Secondary Coil 13.0kQ £15% (207C)
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SERVICE STANDARD  ccoccrio

Ignition Timing (After warm up, at idle)

BTDC 0° ~ &

Neutral,N,P-range

700 + 100 rpm

Basic Idle rpm(After warm up) -

D-range

700 £ 100 rpm

TIGHTENING TORQUES  essrum

ENGINE CONTROL SYSTEM

Items N-m kgf'm Ibf-ft
ECM bracket installation bolts 39~59 04~06 29~43
ECM installation bolts (or bracket) 39~69 04~07 29 ~5.1
Heated. oxygen sensor (Bank 1 / Sensor 1) installation 49.1 ~ 58.9 5.0 ~6.0 36.2 ~ 43.4
Heated oxygen sensor (Bank 1 / Sensor 2) installation 49.1 ~ 58.9 5.0~6.0 36.2~434
Engine Coolant Temperature Sensor installation 245~294 25~3.0 18.1 ~21.7
Throttle Position Sensor installation bolts 16~25 0.15~0.25 11~1.8
Manifold Absolute Pressure Sensor installation bolts 49 0.5 3.6
Camshaft Position Sensor installation bolt 9.8 ~11.8 1.0~1.2 72~87
Crankshaft Position Sensor target wheel installation screw 49~59 05~06 3.6 ~43
Crankshaft Position Sensor installation bolt 39~59 04~06 29~43
Knock sensor installation 16.7 ~ 255 1.7 ~ 2.6 12.3~18.8
Throttle body installation bolts/nuts 18.6 ~23.5 19~24 13.7~17.4
Oil pressure switch installation 14.7 ~ 21.6 1656~22 10.9~159
Chassis Acceleration Sensor installation bolts 7.8 ~11.8 08~12 58 ~8.7
FUEL DELIVERY SYSTEM
item 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 147 ~ 19.6 1.5~20 10.9 ~14.5
Fuel pump installation bolts 20~29 02~03 14~22
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SPECIAL SERVICE TOOLS esossoos

Tool
(Number and name)

09353-24100 Measuring the fuel line pressure
Fuel Pressure Gauge

lllustration Application

EFDAOO3A

09353-38000
Fuel Pressure Gauge Adapter

Connection between the delivery
pipe and fuel feed line

BF1A025D

09353-24000 Connection between Fuel Pressure
Fuel Pressure Gauge Connector Gauge (09353-24100) and

Fuel Pressure Gauge Adapter
(09353-38000)

EFDA003C
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BASIC TROUBLESHOOTING e«csusra
BASIC TROUBLESHOOTING GUIDE

K

] Bring Vehicle to Workshop

2

| Analyze Customer's Problem

Ask the customer about the conditions and environment relative to the issue
(Use CUSTOMER PROBLEM ANALYSIS SHEET).

] Verify Symptom, and then Check DTC and Freeze Frame Data

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.

[ 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
€9 WARNING
NEVER erase DTC and freeze frame data before completing Step 2 MIL/DTC in "CUSTOMER PROBLEM
ANALYSIS SHEET".

6 I Inspect Vehicle Visually

Go to Step 11, if you recognize the problem.

i Recreate (Simulate) Symptoms of the DTC

Try to recreate or simulate the symptoms and conditions of the malfunction as described by customer.
If DTC(s) is/are displayed, simulate the condition according to troubleshooting procedure for the DTC.

l Confirm Symptoms of Problem

If DTC(s) is/are not displayed, go to Step 9.
If DTC(s) is/are displayed, go to Step 11.

\ Recreate (Simulate) Symptom

Try to recreate or simulate the condition of the malfunction as described by the customer.

| Check the DTC

If DTC(s) does(do) not occur, refer to INTERMITTENT PROBLEM PROCEDURE in BASIC INSPECTION PROCEDURE.
If DTC(s) occur(s), go to Step 11.

I Perform troubleshooting procedure for DTC

I Adjust or repair the vehicle

) Confirmation test

| END |

LW8F1001
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FUEL SYSTEM

CUSTOMER PROBLEM ANALYSIS SHEET

1.  VEHICLE INFORMATION

(1) VIN:

(Il) Production Date:

(i) Odometer Reading: (miles)

2. SYMPTOMS

[J Unable to start

[J Engine does not turn over [J incomplete combustion
(J Initial combustion does not occur

[J Difficult to start

[] Engine turns over slowly [0 Other

O Rough idling [] Incorrect idling

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

[1 Back fire [ After fire [] Other

3. ENVIRONMENT

Problem frequency

[ Constant [] Sometimes { } O Once only

[ Other
Weather O Fine [J Cloudy [J Rainy (] Snowy [J Other
Outdoor temperature Approx. °CI°F

Place

[0 Highway [J Suburbs [J Inner City [ Uphill L1 Downhill
[0 Rough road [J Other )

Engine temperature

O Cold [0 Warming up ] After warming up [] Any témperature

Engine operation

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

4. MIL/DTC

MIL (Malfunction Indicator Lamp)

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

DTC

[ Normal (J DTC (

[l Freeze Frame Data
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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.

L)l NOTE

The measured resistance in except for ambient tem-
perature (20°C, 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
cccurred 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.

€3 WARNING ~

Strong vibration may break sensors; actuators or
relays ~

b. Connectors and Harness . E
: 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

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

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

€ WARNING

DO NOT sprinkie water directly into the engine
comparitment 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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FUEL SYSTEM

CONNECTOR INSPECTION PROCEDURE

1.

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

a.

BFGEOQ15F

When removing the connector with a lock, press
or pull locking lever. *

BFGE015G

c. Listen for a click when locking connectors. This
sound indicates that they are securely locked.

"CLICK"

g

BFGEO15H

d. When atester is used to check for continuity, or to
measure voltage, always insert tester probe from
wire harness side.

BFGE0151
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e. Check waterproof connector terminals from the 3. Repair Method of Connector Terminal
connector side. Waterproof connectors cannot a. Clean the contact points using air gun and/or
be accessed from harness side. shop rag.

L} 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

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

2. Check whether the wire harness is twisted, pulled or
BFGE015 loosened.

NOTE _ 3. Check whether the temperature of the wire harness is

abnormally high.
» Use afine wire fo prevent damage to the terminal.

» Do not damage the terminal when inserting the 4. Check whether the wire harness is rotating, moving

tester lead. or vibrating against the sharp edge of a part.
2. Checking Point for Connector 5. Check the connection between the wire harness and
a. While the connector is connected: any installed part.

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.
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.

TG

6. If the covering of wire harness is damaged; secure,
repair or replace the harness.

BFGE015K



FLA 12

FUEL SYSTEM

ELECTRICAL CIRCUIT INSPECTION PROCEDURE

@& CHECK OPEN CIRCUIT

1.

2.

Procedures for Open Circuit

« 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 .

[

© (8) (A

BFGES501A

Continuity Check Method

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

Specification (Resistance)
1R or less — Normal Circuit
1MQ or Higher — Open Circuit

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.

1 1 1
J[ ECM

2 2 2 2
© (B (A

SENSOR

SENSOR

-1

BFGE501B

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

Q Q .

1570, 1 !

H K 2 2z ECM
©) (81) (B2) (A)

BFGES01C

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 OV respectively. So the open circuit is
between connector (C) and (B).
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ECM

o

SENSOR

BFGE501D
@ CHECK SHORT-CIRCUIT

1. Test Method for Short to Ground Circuit
e 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

BFGES0Q1E
2. Continuity Check Method (with Chassis Ground)

NOTE

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
1MQ 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 Q 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
A

SENSOR

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).

'
ey

- © (B1) (B2) (A)
SENSOR

(]

BFGES01G
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FUEL SYSTEM

SYMPTOM TROUBLESHOOTING GUIDE CHART

MAIN SYMPTOM

DIAGNOSTIC PROCEDURE

ALSO CHECK FOR

1. Test the battery
Unable to start 2. Test the starter
(Engine does not turn over) 3. Inhibitor switch (A/T) or clutch start
switch (M/T)
e DTC
1. Test the battery « Low compression
2. Check the fuel pressure )
Unable to start Co S e Intake air leaks
(Incomplete combustion) 3. Check the ignition circuit » Slipped or broken
4. Troubleshooting the immobilizer system timing belt
(In case of immobilizer lamp ON) o Contaminated fuel
1. Test the battery « DTC
2. Check the fuel pressure e Low compression
Difficult to start 3. Check the ECT sensor and circuit . Intake air leaks
(Check DTC) ¢ Contaminated fuel
4. Check the ignition circuit e Weak ignition spark
1. Check the fuel pressure
2. Check the Injector
3. Check the long term fuel trim and short . DTC
term fuel trim (Refer to CUSTOMER « Low compression
Poor idling DATASTREAM) « Intake air leaks
(Rough, unstable orincorrect Idle) | 4. Check the idle speed control circuit « Contaminated fuel
(Check DTC) ontaminated fue
5. Inspect and test the Throttle Body * Weak ignition spark
6. Check the ECT sensor and circuit
(Check DTC)
1. Test the Battery
2. Check the fuel pressure e DTC
Engine stall 3. Check the idle speed control circuit » |ntake air leaks
(Check DTC) e 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
3. Check the ignition circuit . DTC
4. Check the ECT Sensor and Circuit - Low compression
Poor driving (Check DTC) « Intake air leaks
(Surge) 5. Test the exhaust system for a possible .
restriction . Contar'mn.a.ted fuel
6. Check the long term fuel trim and short * Weak ignition spark
term fuel trim (Refer to CUSTOMER
DATASTREAM)
1. Check the fuel pressure
2. Inspect the engine coolant . DTC
Knocking 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
e Is A/C on full time or the defroster
mode on?
* Are tires at correct pressure?

between the EVAP. canister and air filter
Check the EVAP. canister

° Is excessively heavy load being carried? : EJVS compression
e i ?
Poor fuel economy Is acceleration too much, too often? « Intake air leaks
2. Check the fuel pressure ° Contar.nm.a’ted fuel
3. Check the injector * 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? z’t‘:t'lfgﬁ:ﬁ:'”gogzife i
Hard to refuel ¢ Filler hose is torn : this roblen? oceurs at
{Overflow during refueling) as Zcific as station
3. Inspect the fuel tank vapor vent hose P 9

during refueling)
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FUEL SYSTEM

GASOLINE ENGINE
CONTROL SYSTEM

DESCRIPTION  eeracror
If the Gasoline Engine Controf 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).

NOTE

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

» 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 fo the ECM.

= 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 volt-
age.

o 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.
¢ 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

Crankshaft Position Sensor (CKPS)

Camshaft Position Sensor (CMPS)

Evaporative Emission Control System

Vehicle Speed Sensor (VSS)

Idle Speed Contro! Actuator (ISCA)

Power Supply

« ECM

e MT/AT Encoding

e Acceleration Sensor

= MIL-on Request Signal

* Power Stage

NOTE

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

e ©® © © © o o
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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
e Heated oxygen sensor (HO2S)

Mass Air Flow sensor (MAFS)

Throttle position sensor (TPS)

Engine coolant temperature sensor (ECTS)

ldle speed control actuator (ISCA)

Injectors

« ECM

NOTE

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

L] ® ® @ L

[INSPECTION]

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

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

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).

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

e T P P

pattern
Ignition OQU | I 1] LI LI LI
o 1]
Driving | — 1 i i 1 1
cycle ¥ 1 I 1 I 1 I 1 I 1 I 1 I
. i ! i i | | | | I | I |
Malfunction ! I 1 ] T 11 I 1 i | i I 1
! | | 1 | 1 | i 1 ] 1 |
FLC ! | ] ! i | | I 1 | ] [ |
(Fault counter) l_____l' ! ! l ! ! ! ! ! ! el
] | | | i | | i I |
1 | i | | | I | | | I !
MIL onj 1 1 I T T T T T 1 T | |
offf 1 [ | 1 [ 1 T 1 1 1 I I
1
JEJ R NN N S G O S N G S
(Healing counter) 1 I I I ]-——T———-l__,____i i i
| i 1 | 1 ] ] I 1 !
| i 1 I | i I | r:_:_J—+—o—-!__—
| | ! | ] I i i 1 t
Wam; up } ] ] | 1 ] L 1 I I J | I
cycle P Lo o P P L
Fault I 1 | t t t : t t } ¢ +
memory L] 1 I I 1 ] I 1 i I I 1 1
E | i 1 1 | i 1 ] I | I ]
reeze I 1 1 1 1 i ] 1 I 1 1 1 I
frame J
LGIF601Q
1. When the same malfunction is detected and main- NOTE

tained during two sequential driving cycles, the MIL

n, " . v .
will automatically iluminate. * A "warm-up cycle" means sufficient vehicle oper-

ation such that the coolant temperature has risen

2. The MIL will go off automatically if no fault is detected by at least 40 degrees Fahrenheit from engine

after 3 sequential driving cycles. starting and reaches a minimum temperature of
160 degress Fahrenheit.

3. A Diagnostic Trouble Code(DTC) is recorded in ECM e A "driving cycle" consists of engine startup, ve-
memory when a malfunction is detected after two se- hicle operation beyond the beginning of closed
quential driving cycles. The MIL will illuminate when loop operation.
the maifunction 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.

4. A Diagnostic Trouble Code(DTC) will automatically
erase from ECM memory if the same malfunction is
not detected for 40 driving cycles.
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COMPONENTS  eo:0s

5 21 11

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)

EFPF701S
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1. Manifold Absolute Pressure Sensor (MAPS)

2. Intake Air Temperature Sensor (IATS) 3. Engine Coolant Temperature Sensor (ECTS)

/ // /r\MAPS&lATS

AFJF374A AFJF381A

KFPF202A

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

AFJF378A EFPF701T
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8. Heated Oxygen Sensor (HO28) [Bank 1/Sensor 2]

. Knock Sensor (KS)

/

=
!
@ck Sensor
J/

EFPF701V

KFPF206A

12.

Injector

EFPF800A

KFPF207A
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14. Purge Control Solenoid Valve (PCSV)

15. Ignition Coil

KFPF208A

2
Ignition Coil

EFPF701W

16. Main Relay
17. Fuel Pump Relay

\  Main Relay

EFPF701X

EFPF701Y
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ENGINE CONTROL MODULE
(ECM)

ECM (ENGINE CONTROL MODULE)

1. ECM HARNESS CONNECTOR

E3233EE0

1411516 (17]18 |19 |20}21|22{23|24| 5

2526(27|28|29|30|31]32

33|34 (35|36{37|3839(40|414243

44145)146|47148|49|50|51

5215354 |55|56|57|58|59|60(61|62

63(6465/66{67|68|69{70

71|72|73|74|75|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
4 -
5 | Ignition 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 -
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 [C’i\r]ar;gs:;ftini%stzition Sensor (CKPS) ‘Crankshaft Position Sensor (CKPS)
16 | Throttle Position Senosr (TPS) signal input ‘Throttle Position Senosr (TPS)
TPS, CASAPT EURO-ill/IV
17 | Sensor ground
° TPS, APT E)L(Jclsgt-lfllolrlv
18 Heated Oxygen Sensor (HO2S) [Bank Heated Oxygen Sensor (HO2S) [Bank Except for
1/ Sensor 1] signal input 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)
08 HO2S [Bank 1 / Sensor 2] heater Heated Oxygen Sensor (HO2S) [Bank EURO-IIIV
control output 1/ Sensor 2]
Idle Speed Control Actuator (ISCA)
29 [OPEN] control output Idle Speed Control Actuator (ISCA)
30
31 Maifunction Indicator Lamp (MIL) Malfunction Indicator Lamp (Cluster)
control output
TPS, CASAPT EURO-HI/IV
32 | Reference supply (+5V) Except for
TPS, APT EURO-NII/V
33 | Reference supply (+5V) MAPS & IATS
34 | Crankshatt Position Sensor (CKPS) Crankshaft Position Sensor (CKPS)
[B] signal input
ECTS, HO2S [B1/S2] EURO-III/IV
35 | Sensor ground Except for
ECTS EURO-NIIIV
Except for
MAPS & IATS, HO2S [B1/S1
36 | Sensor ground [ ] LEADED
MAPS & IATS LEADED
Manifold Absolute Pressure Sensor .
37 (MAPS) signal input Manifold Absolute Pressure Sensor (MAPS)
38 -
Engine Coolant Temperature Sensor .
39 (ECTS) signal input Engine Coolant Temperature Sensor (ECTS)
40 A/C Pressure Transducer (APT) signal A/C Pressure Transducer (APT) M/T Only
input (M/T)
41 NC Pressure Transducer (APT) signal A/C Pressure Transducer (APT) A/T Only
input (A/T) ’
42 Ir)take A'r Temperature Sensor (IATS) Intake Air Temperature Sensor (IATS)
| signal input
43 ‘ -
44 | Batter voltage supply after main relay Main Relay
45 -




GASOLINE ENGINE CONTROL SYSTEM

FLA -25

signal input

Pin Description Connected to Remark

46 S;r:?ri,cozqgjt' Solenoid Valve (PCSV) Purge Control Solenoid Valve (PCSV)

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

48 HO2S [Bank 1 / Sensor 1] heater Heated Oxygen Sensor (HO2S) [Bank Except for
control output 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 Sen§or (HO28) [Bank Heated Oxygen Sensor (HO2S) [Bank EURO-NI/IV
1/ Sensor 2] signal input 1/ Sensor 2]

56 -

57 | A/C Pressure Switch signal input A/C Control Module

58 -

59 | Vehicle speed signal input Vehicle Speed Sensor (VSS)

60 ;gi;si;pAuctceleration Sensor (CAS) Chassis Acceleration Sensor (CAS)

61 | Ground Immobilizer Control Module

62 | CAN [High] Other Control Module

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) gs;actig‘;r?n":c?ﬁftor (BLC), Multi-purpose

72 -

73 -

74 -

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

76 -

77 | Electrical Load signal input (Power Steering) | EPS Control Module M/T Only

78 -

79 | Gamshaft Position Sensor (CMPS) Camshaft Position Sensor (CMPS)
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Pin Description Connected to Remark

80 | Ground Chassis Ground

81 | CAN [Low] Other Control Module
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ECM PROBLEM INSPECTION
PROCEDURE  essasnee

1.

TEST ECM GROUND CIRCUIT: Measure resistance
between ECM and chassis ground using the backside
of ECM harness connector as ECM side check poaint.
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) eccsoace

MIL
DTC Description - Page
P EURO EURO-II | LEADED INDIA d
Hnv

P0031 | HO2S Heater Circuit Low (Bank 1/ Sensor 1) @ A A FLA-31

P0032 | HO2S Heater Circuit High (Bank 1/ Sensor 1) @ A A FLA-37
HO2S Heater Control Circuit (Bank

P0036 1/ Sensor 2) [ ] A FLA-40

P0037 | HO2S Heater Circuit low (Bank 1/ Sensor 2) 0 A FLA-46

P0038 | HO2S Heater Circuit high (Bank 1/ Sensor 2) & A FLA-49
Manifold Absolute Pressure/Barometric '

P0106 Pressure Circuit Range/Performance ® FLA-52
Manifold Absolute Pressure/Barometric : v

PO107 | pressure Circuit Low Input @ ® @ A FLA-57
Manifold Absolute Pressure/Barometric

Po108 Pressure Circuit High Input ® @ @ a4 | FLA6I
Intake Air Temperature Sensori Circuit

Po112 Low Input @ A A A FLA-65
Intake Air Temperature Sensor1 Circuit

POT13 High Input ® A A A FLA-71
Engine Coolant Temperature Circuit

PO116 Range/Performance ® FLA-75

P0117 | Engine Coolant Temperature Circuit Low input @ & @ A FLA-81
Engine Coolant Temperature Circuit

Po118 High Input @ A FLA-84
Throttle/Pedal Position Sensor/Switch "A"

POT21 | Gircuit Range/Performance A At
Throttle/Pedal Position Sensor/Switch

POT22 | wav Gircuit Low Input ® @ ® A FLA-93
Throttle/Pedal Position Sensor/Switch

F0123 "A" Circuit High Input @ @ @ A FLA-97
Throttle/Pedal Position Sensor/Switch

PO124 "A" Circuit Intermittant A FLA-102

P0130 | HO2S Circuit (Bank 1/ Sensor 1) @ A . A FLA-106

P0131 HO28S Circuit Low Voltage (Bank 1/ Sensor 1) @ A A FLA-113

P0132 | HO2S Circuit High Voltage (Bank 1/ Sensor 1) @ A N FLA-117
HO2S Circuit Slow Response (Bank

P0133 1/ Sensor 1) @ A A FLA-121
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MiL
oTe Description BURO- | eypo.n | LEADED | INDIA | 29°
v
P0134 E—gﬁﬁ 1Ci/rcsu§nl;l§r A1\():tivity Detected ® N A FLA-126
P0135 | HO2S Heater Circuit (Bank 1/ Sensor 1) @ A A FLA-130
P0136 | HO2S Circuit (Bank 1/ Sensor 2) @ A FLA-134
P0137 | HO2S Circuit Low Voltage (Bank 1/ Sensor 2) & A FLA-140
P0138 | HO2S Circuit High Voltage (Bank 1/ Sensor 2) ] A FLA-143
P0139 I;l(;).?sseniicrﬁu‘izt)SIow Response (Bank ® a FLA-146
PO140 '(-'B(Zii 1Ci/rcsu(i;(nggr gc):tivity Detected ® A FLA-151
P0O141 HO2S Heater Circuit (Bank 1/ Sensor 2) @ A FLA-154
P0171 | System Too Lean (Bank 1) @ A A FLA-158
P0172 | System Too Rich (Bank 1) e A A FLA-163
P0230 | Fuel Pump Primary Circuit A A A A FLA-167
P0261 | Cylinder 1-Injector Circuit Low @ @ @ @ FLA-172
P0262 | Cylinder 1-Injector Circuit High @ @ @ @ FLA-177
P0264 | Cylinder 2-Injector Circuit Low @ @ @ & FLA-172
P0265 | Cylinder 2-Injector Circuit High @ & @ @ FLA-177
P0267 | Cylinder 3-Injector Circuit Low @ @ ® @ FLA-172
P0268 | Cylinder 3-Injector Circuit High @ @ ] @ FLA-177
P0270 | Cylinder 4-Injector Circuit Low @ ] @ @ FLA-172
P0271 Cylinder 4-Injector Circuit High @ e @ @ FLA-177
P0300 | Random/Multiple Cylinder Misfire Detected @ FLA-180
P0O301 Cylinder 1-Misfire detected @ FLA-189
P0302 | Cylinder 2-Misfire detected @ FLA-189
P0303 | Cylinder 3-Misfire detected @ FLA-189
P0304 | Cylinder 4-Misfire detected ® FLA-189
P0325 | Knock Sensor 1 Circuit A A A A FLA-195
P0335 | Crankshaft Position Sensor A Circuit @ A A A FLA-200
P0336 g;irgl:l;aefrtfolz’r?nsgﬁl Sensor A Circuit ® a A A FLA-208
P e S ooy | ® | A | & | & | s
P0420 Catalyst System Efficiency below ® FLA-215

Threshold (Bank 1)
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MiIL
DTC Description . Page
P EURO EURO-ll | LEADED INDIA g
v
Evap. Emission System-Purge Ctrl. i
P0444 Valve Circuit Open ® FLA-218
Evap. Emission System-Purge Ctrl. )
P0445 Valve Circuit Shorted ® FLA-223
P0501 | Vehicle Speed Sensor A Range/Performance ] A A A FLA-226
Idle Air Control System-RPM lower
P0506 than expected A A A FLA-232
Idle Air Control System-RPM higher
P0507 than expected @ A A A FLA-237
P0562 | System Voltage Low @ A A A FLA-241
P0563 | System Voltage High ] A A A FLA-247
Internal Control Module Read Only
P0605 Memory(ROM) Error ] A A A FLA-251
P1307 | Acceleration Sensor Range/Performance @ FLA-253
P1308 | Acceleration Sensor Circuit Low Input ] FLA-257
P1309 | Acceleration Sensor Circuit High Input & FLA-259
P1505 | Idle Charge Actuator Signal Low of Coil #1 @ ] @ A FLA-262
P1506 | Idle Charge Actuator Signal High of Coil #1 @ @ ] A FLA-268
P1507 | Idle Charge Actuator Signal Low of Coil #2 @ @ @ A FLA-271
P1508 | Idle Charge Actuator Signal High of Coil #2 - ) ) ] A FLA-275
Post Catalyst Fuel Trim System Too
P2096 Lean (Bank 1) @ FLA-278
Post Catalyst Fuel Trim System Too
P2097 Rich (Bank 1) @ FLA-284
HO2S Signal Circuit Shorted to Heater
P2232 | Gircuit (Bank 1 / Sensor 2) ® A FLA-288
U0001 | CAN Communication Malfunction A A A A FLA-293
Serial Communication Problem with
vo101 | roy (Timeout) A A A A FLA-298

Ul NOTE

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

COMPONENT LOCATION  easz0se0

LFJF800A

GENERAL DESCRIPTION erooisa

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
HOZ2S 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  esseasai

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

DTC DETECTING CONDITION  esoreas

Item Detecting Condition Possible Cause
DTC Strategy e Check voltage
Enable ¢ Poor connection
Conditions * Open or short to ground
in power circuit
Threshold * Open or short to ground * Open or short to ground
Value . N
in control circuit
Diagnostic . * B1S1
Time Continuous . ECM
MIL « ON

% B1S1 © upstream oxygen sensor / B1S2 : downstream oxygen sensor
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SPECIFICATION  eiss0190

ITEM ’ Specification

Heater Resistance(S ) Approx. 9.0Q (20TC)

SCHEMATIC DIAGRAM  eosisoss

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S (S1) ECM
4 Terminal Connected to Function
1 ECM CO01-1 (36) Sensor Ground
J—l_ﬂ_ﬂ_f 3 [_601-1 (48)Heater (S1) Control 2 ECM C01-1 (18) HO2S (S1) Signal
. > - . 3 ECM CO01-1 (48) Heater (S1) Control
—S { CO1-1 (18)HO2S (S1) Signal 4 Main Relay Battery Voltage (B+)
L [Co1-1 (36)GND

\

Main Relay
[HARNESS CONNECTOR]
<P 6]7|8]9][t0l11]12]13]14]15 2021222324514
Q) 2 25(26[27[28|29]30]31]32]23]34 39(40]41{42|43 .
7~ 44|45|46|47148149(50(51|52|53 58|59/60|61]62 co1-1
\3 \4 63{64|65 69707172737475767778798081ZI1
[} jm )

HO2S [S1] (C17)

EFPFO01A
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SIGNAL WAVEFORM & DATA  ecssccsr

CHBA2zu

P .

(52)

?Héln?léooél[cu;sflnisflléEénlinéﬁﬁi

]HdLn]lflnﬁlluoiTIfcﬁnQ

[éHﬁL]lﬂénui

The HOZ2S 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  eorzosso

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

2. Warm up the engine to normal operating temperature.

3. Monitor V"H'OZS‘(B1S1)" parametér on séantool.

1.2 CURRENT DATA 28,69
A

0258 OPERATIONCB1/81)
¥ 028 OPERATION(B1-82) ON
¥ [OHGEN SENSOR-B1-/S1 8.6 v B
X IOXGEN SENSOR-B1/S2 8.8 v
ANGLE BETWEEN CKP&CHP

CAMSHAFT POSITION

CAMSHAFT POSI.-TARGET
TRANSAXLE BANGE SW

¥

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

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

=

LFJF318A

1. Sensor Ground

2. Sensor{B181) Signal

3. Sensor(B1S1) Heater Control
4. Sensor(S1) Heater Power

EFPFB01A

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.
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P Go to "Terminal and Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  ecetorar

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.

P Go to "Power Circuit Inspection" procedure.

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

2. Disconnect HO2S(S1) connector.

3. IG"ON" & ENG "OFF"

4. Measure voltage between terminal 4 of HO2S(S1) 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  e27one04
1. 1G "OFF".

2. Disconnect HO2S5(S1) connector.

3. IG"ON" & ENG "OFF"

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

Specification : Approx. 3.5V

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

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

COMPONENT INSPECTION eirenee
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 (20T)

1. Sensor Ground

2. HO25(S1) Signal

3. HO28{S1) Heater Control
4. HO2S(S1) Heater Power

EFPF300C

4) Is the measured resistance within specification?
YES

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 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 conosizc

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 ?

B 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  esozssos
Refer to DTC P0031.

GENERAL DESCRIPTION  eooseser
Refer to DTC P0031.

DTC DESCRIPTION erzs0ar2

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

DTC DETECTING CONDITION  eeescase

ltem Detecting Condition Possible Cause
DTC Strategy * Check voltage

Enable

Conditions » Poor connection
e Short to battery in control

Threshold  Short to battery circuit

Value . B1S1
Diagnostic * Continuous * ECM

Time

MiL « ON

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

Refer to DTC P0031.

SCHEMATIC DIAGRAM  cososros

Refer to DTC P0031.

SIGNAL WAVEFORM & DATA cucocra

Refer to DTC P0031.
MONITOR SCANTOOL DATA ecarrca
Refer to DTC P0031.

TERMINAL AND CONNECTOR INSPECTION  &roirer

Refer to DTC P0031.
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POWER CIRCUIT INSPECTION  eseaceor

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

4. Measure voltage between terminal 4 of HO2S(S1) 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  erso7sco
1. 1G "OFF".

2. Disconnect HO2S5(S1) connector.

3. IG"ON" & ENG "OFF"

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

Specification : Approx. 3.5V

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

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

COMPONENT INSPECTION  coasoera
1. Check resistance.

1) 1G "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 (20T)

1. Sensor Ground

2. HO2S8(S1) Signal

3. HO25{81) Heater Control
4. HO25(81) Heater Power

EFPF300C

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 go to "Verification of Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR ezascaes

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

COMPONENT LOCATION  eseassos

(«)
HO2S [Bank 1/ Sensor 2] /®\\//

EFPF701G

GENERAL DESCRIPTION  essecoz

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 erscose

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

DTC DETECTING CONDITION cs1scoi

ltem Detecting Condition Possible Cause
DTC Strategy » Check voltage
Enable
Conditions

¢ Poor connection

Threshold . - ° Open in control circuit
Value Open in control circuit . B1S?
. - « ECM
Diagnostic .
Time Continuous
MIL ° ON

# B181 : upstream oxygen sensor / B1S2 : downstream oxygen sensor
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SPECIFICATION  ezsee411

ITEM Specification

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

SCHEMATIC DIAGRAM  epsrsa0

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S (S2) ECM
3 Terminal Connected to Function
1 ECM C01-1 (55) HO2S (S2) Signal
-,—U_UL 4 {co1-1 (28) Heater (s2) Control 2 ECM C01-1 (35) Sensor Ground
1 = 3 Main Relay Battery Voltage (B+)
1 {C01-1 (85) HO2S (S2) Signal 4 ECM C01-1 (28) Heater (S2) Control
2 [cot-1 (35) aND

\ 4
Main Relay

[HARNESS CONNECTOR]

<
4

1 @ 6|7 11121314151617181920212223245l4
/\/\/ 25|26 30{31|32|33|34135|36|37|38|39]40[41]42]43 s
314 44|45 49|50|51|52[53|54|55]56 |57 58[59]60]61]62 co1-1
e ~ 636465666768697071727374757677787980812[1
HO2S [S2] (C16) ECM:

EFPF003A



FLA 42

FUEL SYSTEM

SIGNAL WAVEFORM & DATA

ESDE414D

CHEBB.2ZV

TIzoonjlcuﬁs{[B-ST]IREcnllnEnul

IHOLDJITIHEIIUOLT|_CHD

.;{éHﬁL]‘HﬁNU]

The HOZS 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  esc008ss

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

3. Monitor "HO2S(B1S2)" parameter on scantool.

1.2 CURBENT DaTaA 21/69
&
¥ 028 OPERATION(B1-81) ON
x V‘;, PERAT 10N ':vbéi" ,”
¥ |OXGEN SEHSOB-BI/Si 8.7 U B
¥ |OXGEN SENSOR-B1-82 a.8 v
ANGLE BETWEEN CKP&CHP
CAMSHAFT POSITION
CAMSHAFT POSI.-TARGET
TRANSAKLE RANGE SU
¥

|[F1% | [PaRT] [FULL| [HELP| [GRPH| |RCRD|

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

YES

LFJF318A

EFPF602A

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.
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¥ Go to "Terminal and Connector Inspection" procedure.

TERMINAL AND CONNECTOR INSPECTION eosrer

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 cisaszea
1. 1G "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?

B Go to "Control Circuit Inspection" procedure.

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

CONTROL CIRCUIT INSPECTION  erio7sms

1. IG "OFF".

N

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. s the measured voltage within specification?
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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  eseserse
1. Check resistance.

1) IG "OFF".

2) Disconnect HO2S(S2) connector.

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

ITEM Specification

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

1. HO28(S2) Signal

2. Sensor Ground

3. HO2S(82) Heater Power
4. HO28({82) Heater Control

EFPF300F

4) Is the measured resistance within specification?
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.

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

VERIFICATION OF VEHICLE REPAIR eie2sss

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 ?

P Go to the applicable troubleshooting procedure.

P System is performing to specification at this time.
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FUEL SYSTEM

[DTC P0037 HO2S HEATER CIRCUIT LOW (BANK 1 / SENSOR 2)

I

COMPONENT LOCATION  essosoes

Refer to DTC P0036.

GENERAL DESCRIPTION  esrossse

Refer to DTC P0036.

DTC DESCRIPTION  ezpsnace

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

DTC DETECTING CONDITION  cesosrrr

ltem Detecting Condition

Possible Cause

DTC Strategy Check voltage

Enable
Conditions

Threshold

Value e Short to ground

Diagnostic

. » Continuous
Time

MiL  ON

Poor connection

Open or short to ground
in power circuit

Short to ground in control
circuit

B1S2

ECM

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

SPECIFICATION  epsseres

Refer to DTC P0036.

SCHEMATIC DIAGRAM e2armooa

Refer to DTC P0036.

SIGNAL WAVEFORM & DATA  ecsopens

Refer to DTC P0036.

MONITOR SCANTOOL DATA  cosez0ss

Refer to DTC P0036.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0036.

ED708253
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POWER CIRCUIT INSPECTION  eoasozse

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?

P Go to "Control Circuit Inspection" procedure.

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

CONTROL CIRCUIT INSPECTION  essnstcr

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

4. Measure voltage bef\)\/een‘terminzyal 4 of HOZS(SZ) harness connector and chassis ground.

Specification : Approx. 3.5V

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

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

COMPONENT INSPECTION  eoorcazs
1. Check resistance (S2).

1) 1G "OFF".

2) Disconnect HO2S(S2) connector.

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

ITEM Specification

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

1. HO28(S2) Signal

2. Sensor Ground

3. HO258(82) Heatler Powser
4, HO28(82) Heater Control

EFPF300F

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.

P 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  ecsaonss

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

COMPONENT LOCATION  esorccrs
Refer to DTC P0036.

GENERAL DESCRIPTION a8
Refer to DTC P0036.

DTC DESCRIPTION  esorss0s

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

DTC DETECTING CONDITION  eessnier

ltem Detecting Condition Possible Cause
DTC Strategy * Check voltage
Enable ' '
Conditions e Poor connection
; ‘e ‘Short to power in control
Th\r/:lshold » Short to battery circuit
ue . B1S2
Diagnostic « Continuous ° ECM
Time
MIL e ON

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

SPECIFICATION EBCS5059E

Refer to DTC P0036.

SCHEMATIC DIAGRAM  esrsicos

Refer to DTC P0036.

SIGNAL WAVEFORM & DATA corsies
Refer to DTC P0036.

MONITOR SCANTOOL DATA ersracs

Refer to DTC P0036.

TERMINAL AND CONNECTOR INSPECTION  ecassor

Refer to DTC P0036.




FLA -50 FUEL SYSTEM

POWER CIRCUIT INSPECTION  ecsorcor
1. 1G "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  cazrrse

1. 1G "OFF".
2. Disconnect HO23(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.

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

COMPONENT INSPECTION  exrseess

1. Check resistance (S2).
1) 1G "OFF".
2) Disconnect HO2S(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, HO28(82) Heatler Power
4, HO25(82) Heater Control

EFPF300F

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-HO2S(S2)and check:for proper operation.
b If the problemis corrected, replace HO2S(S2) and go to "Verification of Vehicle Repair* procedure.

VERIFICATION OF VEHICLE REPAIR cosearss

Refer to DTC P0036.
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DTC P0106 MANIFOLD ABSOLUTE PRESSURE/BAROMETRIC PRESSURE
CIRCUIT RANGE/PERFORMANCE

COMPONENT LOCATION  exorrrso

MAPS & IATS

AFJF374B

GENERAL DESCRIPTION  crarcoor

The amount of intake air flow must be inputted to PCM 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 alsl called Speed-Density Type.

MAPS transfers analog output signal which is proportional to the change of intake manifold pressure, then, with this signal
and RPM, PCM 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 encesose

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 P0106.

DTC DETECTING CONDITION  essoorco

ltem Detecting Condition Possible Cause
DTC Strategy » Rationality check
Enaple * No TPS error detected
Conditions

¢ Intake manifold pressure > max. Threshold « Poor connection

Threshold f(Eng. Speed, TPS) - MAPS
Value * Intake manifold pressure < min. Threshold « ECM
f(Eng. Speed, TPS)
Diagnostic e 5 sec
Time

MIL * ON
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SPECIFICATION

EF228B47

Pressure [Pa] 20 35 60 95 107
Voltag [V] 0.79 1.38 2.37 3.75 4.22
SCHEMATIC DIAGRAM caresars
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAPS
ECM Terminal Connected to Function
4 TCot-1 (36) GND 1 ECM C01-1 (37) MAPS Signal
F 5 '; 2 ECM C01-1 (33) |Reference Voltage (+5V)
1 LC01-1(42) IATS Signal 3 ECM Co1-1 (42) IATS Signal
*—{Z {C01-1(33) Reference Voltage (+5V) 4 ECM C01-1 (36) Sensor Ground
! [G01-1 (37) MAPS Signal
[HARNESS CONNECTORS]
- 6|71819(10[11j12|13|14|15]16|17[18|19|20]21
25[26]27]28]29]30]31 32H 33| 34] 3536 37| 38| 3940 )
<4}3I2|1 44145(46)|47148{49|50]51(|52|53|54 58159 co1-1

MAPS & IATS (C15)

63(6465(66|67]68|69|70|71|72/73

77/78]79/80]81 2|1

ECM

EFPFO0SA

SIGNAL WAVEFORM & DATA  eseeoeon

IS8 [zoon] [curs| [r-s1] [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  esceseoo

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 CURREHT DATA #3568 1.2 CURRENT DATaA B3/58 1.2 CURRENT DATR 83/58
& ) &
* \MAP SENSOR 37.2 kPa B | > |MAP SENSOR 35.1 kPa B [ > [MAP SENSOR 34.8 kPa ]
AP SENSORC! . AP SENSOR(Y) 5.8 . AP SENSORCY), B8 U
¥ [COOLANT TEMP. SENSOR 86.2 °C * |THROTTLE P.SENSOR 6.8 * 'THROTTLE P.SENSOR 8.8 %
% |INT.AIR TEMP.SNSR 38.8 °C % [ENGINE SPEED 683 % |ENGINE SPEED 761 rpm
% |THROTTLE P.SENSOR 0.8 % UEHICLE SPEED 6.8 VEHICLE SPEED 8.8 Kn/h
% THROTTLE P.SNSR(Y) 8.4 v TARGET IDLE SPEED 768 rpn TARGET IDLE SPEED 708 rpn
% [ENGINE SPEED 788 rpn 1SC ACTUATOR DUTY 38.1 % ISC ACTUATOR DUTY 29.7 %
TARGET IDLE SPEED 788 rpm CKPF SIGHNAL RUNNING CKP SIGNAL RUNNING
¥ , \i \i
FIX | [sceu] [FuLL] [PaRrT ] [GRPH] FIX |[SCRH]|FULL| [PART | |GRPH Fiy | [scen] [FuLL] [pagrT ]| [GRPH]

ormal(Shor ) Abnormal(Short to ground)

EFPFO18A

Is the "MAPS" parameter displayed correctly?

¥ 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  coossece

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 " Voltage Inspection " procedure.

VOLTAGE INSPECTION  esoreazs

1.

2.

IG "OFF".

Disconnect MAPS connector.
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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 OV

5. Is 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  eozcasco

1. Check MAPS performance.

1)
2)
3)

4)

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

Meaéure signal waS/efo'rm of MAPS ahd TPS tyogyether by stepping on and off the accellerator padel.

5)

[T [zoon] [curs] [R-ST] [RECD] [MENU]

1. MAPS Signal

1. TPS Signal

EFPFO19A
Is the measured signal waveform(Comparison response of TPS with MAPS) O.K?
YES

P 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.
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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-SCaAN

y —
* [MAP SENSOR 147.8psi | g
* |ENGINE SPEED 8.8 rpn _
ADAPTED THROTTLE Y ADS Signal
‘ v 3. 1ATS Signal

SIMULATION OF VOLTAGE

Z.08 U

( CH B ONLY )
[METR| [SIML] [+ || — |[FIxr |

4. Sensor Ground

EFPF020A

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

VERIFICATION OF VEHICLE REPAIR exsusss

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.

P System is performing to specification at this time.
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DTC P0107 MANIFOLD ABSOLUTE PRESSURE/BAROMETRIC PRESSURE
CIRCUIT LOW INPUT

COMPONENT LOCATION esrorsss

Refer to DTC P0106.

GENERAL DESCRIPTION  ssss2300

Refer to DTC P0106.

DTC DESCRIPTION  ersorcir

If sensor signal input is lower than 0.25V during 5 sec, ECM sets DTC P0107.

DTC DETECTING CONDITION  carcooss

ltem Detecting Condition Possible Cause
DTC Strategy e Signal check, low
Enable e Poor connection
Conditions * Open or short to ground
v in power circuit
Threshold .
e Sensor voltage < 0.25V = Short to ground in signal
Value -
circuit
Diagnostic . < MAPS
Time 5 sec « ECM
MIL = ON

SPECIFICATION  ersotasn

Refer to DTC P0106.

SCHEMATIC DIAGRAM  ecesorio

Refer to DTC P0106.

SIGNAL WAVEFORM & DATA ecosein

Refer to DTC P0106.

MONITOR SCANTOOL DATA  esozsess

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

3. Monitor "MAPS" parameter on scantool.
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1.2 CURRENT DATA 83,508 1.Z CURRENT DATA B3/50
& 'y
% |MAP SENSOR 37.2 kPa |8 * |MAP SENSOR 34.9 kPa |H
AP SENSORCU) B HAP. SENSORCUY . &
% |COOLANT TEMP. SENSOR  88.2 °C % [THROTTLE P.SENSOR 8.8 %
» |INT.AIR TEMP.SNSR 38.8 °C % [ENGINE SPEED 781 rpnm
> |[THROTTLE P.SENSOR 8.8 % VEHICLE SPEED 8.8 Xn/h
% |THROTTLE P.SNSR(Y) 8.4 V TARGET IDLE SPEED 708 rpm
» [ENGINE SPEED 788 rpm ISC ACTUATOR DUTY 29.7 %
TARGET IDLE SPEED 768 vpnm CKP SIGNAL RUNNING
¥ ¥
FI¥ | [SCBN] [FULL] [PART | {GRPH] [F1x | [scen]| [FULL] [PART | [GRPH]

Abnormal(Short to ground) |
EFPF021A

4. s the "MAPS" 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  ecczs0es

Refer to DTC P0106.

POWER SUPPLY CIRCUIT INSPECTION  eoesacos

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

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

Specification : Approx. 5V

5. |s the measured voltage within specification?
=
P Go to "Signal Circuit Inspection” procedure.

P Repair or replace as necessary and then, go to "Verification of Vehicle Repair" procedure.
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SIGNAL CIRCUIT INSPECTION  esssss2a

1.

1G "OFF".
Disconnect MAPS connector.

IG "ON" & ENG "OFF"

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

Specification : Approx. 5V

5.

Is the measured voltage within specification?

P Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  e2e1a008

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 w,ave‘f‘or,’r'nV of MAPS and TPS together by stepping on and off the accellerator padel.

FR

......... .. : Q}
_m | éoorT[ 1lcu1§s]' l R-ST | lﬁEcﬁn | '[ nﬁnm

C15

1. MAPS Signal

1. TPS Signal

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

B Go to "Check ECM" as follows

EFPFO19A
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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..

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 SINMU-3CAN
J11oP SENSOR VOLTAGE 2.5 U |
* MAP SENSOR 147 . Bpsi -
* |ENGINE SPEED 8.8 rpnm 1. MAPS Sianal
ADAPTED THROTTLE o MAPS Poer
¥ 3. IATS Signal
SIMULATION OF VOLTAGE 4. Sensor Ground
Z.08 U
( CH B ONLY
[METR| [s1ML] [ + || — |[Fix |
EFPFO20A
5) Does the signal value of MAPS 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.

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 eszcsiss

Refer to DTC P0106.
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DTC P0108 MANIFOLD ABSOLUTE PRESSURE/BAROMETRIC PRESSURE
CIRCUIT HIGH INPUT

COMPONENT LOCATION  eszozen

Refer to DTC P0O106.

GENERAL DESCRIPTION  esrsecss

Refer to DTC P0106.

DTC DESCRIPTION  eeeaaeo

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

DTC DETECTING CONDITION  esrssecr

ltem Detecting Condition Possible Cause
DTC Strategy = Signal check, high '
Enable * RPM < 30

¢ Poor connection

Conditions * 5sec after engine start - Open or short to power
Threshold in signal circuit
Value * Sensor voltage ) 4.88V  Open in ground circuit
——— * MAPS
1agnastic * 5 sec « ECM
Time
MIL e ON

SPECIFICATION  eoceoss

Refer to DTC P01086.

SCHEMATIC DIAGRAM  esceoss:

Refer to DTC P0106.

SIGNAL WAVEFORM & DATA  esso0ess

Refer to DTC P0106.

MONITOR SCANTOOL DATA  casosoos

Refer to DTC P0107.

TERMINAL AND CONNECTOR INSPECTION  erocsex

Refer to DTC P01086.
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SIGNAL CIRCUIT INSPECTION  eoscasre
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) Is 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) 1G "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?

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  eorssons

1. IG "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  esconso

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.

1. MAPS Signa!

1. TPS Signal

{H,L];: | zhohl [cuﬁﬂ | R sﬂ [ RECD | | nE'Nﬂ

EFPFO19A

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

P Go to "Check ECM" as follows.

> 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) 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 SIMU-SCAN
AP SENSOR UOLTAGE 2.5 U
¥* |MAP SENSOR 147, Bpsi c15
% |[ENGINE SPEED 8.8 rpm 1. MAPS Siana!
ADAPTED THROTTLE ‘ 2. MAPS Power
3. IATS Signal

SIMULATION OF VOLTAGE

Z.08 U

( CH B ONLY )

[METR| [SIML] [+ 1] -—7]|F1x |

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

4. Sensor Ground -

EFPF020A

» 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 corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0106.

E13D813E



DTC TROUBLESHOOTING PROCEDURES FLA -65
IDTC P0112 INTAKE AIR TEMPERATURE SENSOR1 CIRCUIT LOW INPUT |

COMPONENT LOCATION  ercozos

/

/

GENERAL DESCRIPTION  eacseass

/MAPS & IATS

EFPF701A

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 PCM applies 5V to the IAT sensor. The PCM monitors the voltage across the IAT sensor and converts
it into a temperature readlng 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 PCM will
receive a high voltage input, and when the air temperature is warm the PCM 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  esersore

If measured temperature is higher than the maximum threshold value during 2sec, ECM sets DTC P0112.
(In this case, the input signal voltage is the minimum threshold vaue.)

DTC DETECTING CONDITION  csos0400

ltem Detecting Condition Possible Cause
DTC Strategy » Signal check, low

Enable « ,
Conditions | = Poor connection
Threshold o ° S'hor_t to ground in signal

Value * Measured temperature > 126 C circuit

o |ATS

Diagnostic . 2 sec * ECM

Time

MIL « ON
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SPECIFICATION  cseersa

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 68.0 231 ~ 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 esrrcsc

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
MAPS
ECM Terminal Connected to Function
1 ECM CO01-1 (37 MAPS Signal
4 [Co1-1(36) GND @7 1ona
_‘j 3 — 2 ECM CO01-1 (33) |Reference Voltage (+5V)
1 1C01-1(42) IATS Signal 3 ECM CO1-1 (42) IATS Signal
1 1 [Co1-1 (33) Reference Voltage (+5V) . EoM G011 @) | Sensor Ground
{C01-1 (37) MAPS Signal ,
[HARNESS CONNECTORS]
6(7]8]9]10[11]12 13W15 21
<4I3l2|1 ) 25]26]27]28]29[30]31]32}88]34 : 40 C01-1
44|45|46{47]48|49]50|51]52|53]|54|55]|56(57|58]|59
63|64|65|66]|67|68]|69|70]|71]72| 73] 74| 75| 76| 77[ 78] 79]80] 81 2|1
MAPS & IATS (C15) ECM

EFPFO0SA

MONITOR SCANTOOL DATA esrsasco

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

3. Monitor "JATS" parameter on scantool.
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4.

1.2 CURRENT DATA 85/58 1.2 CURRENT DATA 85/5a8
& &
* |COOLANT TEMP. SENSOR 87.8 °C | g % |COOLANT TEMP. SENSOR  85.5 °C |
N INT . ALR TEMP. SNSR ~38.¢ - Al INT.AIR TEMP.SNSR A >
» [ENGINE SPEED 761 rpm * |[ENGINE SPEED
BATTERY UOLTAGE i3.7 v BATTERY VOLTAGE
MAP SENSOR 34.4 kPa MAP SENSOR 33.8 kPa
MAP SENSOR(UY) 1.3 ¥ MAP SENSORCUY) 1.3 vV
THROTTLE P.SENSOR B.8 % THROTTLE FP.SENSOR 6.8
THROTTLE P.SNSR(V) 6.4 U THROTTLE P.SNSR(Y) 8.4 U
¥ ¥
[F1¥ | [SCBM] |[FULL] [PART | [GRPH| |[FIx | [sceN] [FULL]| [PaRT | [GRPH]

Fail Safe Mode.

EFPF022A

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  eopsses

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  eresinss

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

Measure voltage between terminal 3 of IATS harness connector and chassis ground.
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Specification : Approx. 5V

5. Is 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  escoreso
1. Check IATS resistance.

1) IG "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 68.0 231 ~257
40.0 ; 104.0 1.08 ~ 1.20
60.0 140.0 0.54 ~ 0.62
80.0 176.0 0.29 ~ 0.34

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

EFPF300M
4) Is the measured resistance within specification ?

YES
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P Go to "Check ECM" as follows.

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

1.6 SIHMU-3CAN

* |[ENGINE SPEED 8.8 rpm 4
% |COOLANT TEMP. SENSOR 88.5 °C
aJINT.AIR TEMP.SNSR =
PCSU DUTY
¥ 1. MAPS Signal
SIMULATION OF UOLTAGE g_- m‘;ssg‘;glef

4. Sensor Ground

3.08 U

( CH B ONLY )
|[METR| |SIML] | =+ || — |[FIX |

EFPF023A

5) Does the signal value of IATS 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.
B If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR csrsseee
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.
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3. Are any DTCs present ?

YES
P Go to the applicable troubleshooting procedure.

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

COMPONENT LOCATION  eossore:

Refer to DTC P0112.

GENERAL DESCRIPTION  eoeeocrs

Refer to DTC P0112.

DTC DESCRIPTION  easeseea

If measured temperature is higher than the maximum threshold value during 2sec, ECM sets DTC P0112.
(In this case, the input signal voltage is the minimum threshold vaue.)

DTC DETECTING CONDITION ec21a0m0

ltem Detecting Condition Possible Cause
DTC Strategy  Signal check, high
e |dle and no fuel cut-off
Enable * Time after engine start > 18s « Poor connection
Conditions ¢ Integrated air mass > 0.27kg . O hort ¢
* Increase of measured temp. after start {( 1.5T ~pen of Short 10 power
: . in signal circuit
Threshold ¢ . * Open in ground circuit
Value ¢ Measured temperature < -43.5TC . IATS
- . s ECM
Dlagnostlc ¢ 2 sec
Time
MIL ¢ ON

SPECIFICATION  eopatio

Refer to DTC P0112.

SCHEMATIC DIAGRAM  esicose

Refer to DTC P0112.

MONITOR SCANTOOL DATA  easroez

Refer to DTC P0112.

TERMINAL AND CONNECTOR INSPECTION  eiresess

Refer to DTC P0112.

SIGNAL CIRCUIT INSPECTION  ersinzes

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 voltage within specification?

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

. no B

P 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?

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  esorises

1. 1G "OFF".

2. Disconnect IATS connector.

3. IG"ON" & ENG "OFF"

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

5. Measure voltage between terminal 3 and 4 of |ATS harness connector. (B)

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

6. Is the measured voltage within specification?

P 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  esseserr

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 [C] Temperature ['F] Resistance [Q ]
-40.0 -40.0 40.93 ~ 48.35
-20.0 -4.0 - 13.89 ~ 16.03
0.0 32.0 538 ~ 6.09
20.0 68.0 231 ~ 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

1. MAPS Signal

2. MAPS Power

3. IATS Bignal

4. Sensor Ground

4) s the measured resistance within specification ?

YES

» Go to "Check ECM" as follows.

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

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

2. Check ECM.

EFPF300M
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1) IG "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.

1.6 SINMU-SCaAN

> |ENGINE SPEED 8.8 rpn
* |COOLANT TEMP. SENSOR  88.5 °C
INT.AIR TEMP.SNSR

PCSY DUTY
¥ 1. MAPS Signal
2. MAPS Power
SIMULATION OF VOLTAGE 3. IATS Signal

4. Sensor Ground

3.08 U

, ( CH B ONLY ) )
|METR| | SIML] | + || — ||Fixn |

EFPF023A

5) 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.

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  esococes

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

COMPONENT LOCATION  eseescor

AFJF381B

GENERAL DESCRIPTION eoresics

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  eszsiose -

ECM compares measured value to model value, then the deviation between 2 values is over the threshold value, ECM
sets DTC P0116.

DTC DETECTING CONDITION  eoseesic

Item Detecting Condition Possible Cause
DTC = Rationality check = Poor connection
Strategy e ECTS
. e ECM
Enaple » Low heat power mode driving counter = 2
Conditions * High heat power mode driving counter = 2
Threshold s Max temp. - Min temp. < 0.8~3.0 C
Value
Diagnostic
Time
MIL * ON
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SPECIFICATION  ensaoss2

Temperature [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
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  eoosocrs

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECTS ECM
1 - Terminal Connected to Function
1C01-1 (39) ECTS Signal 1 ECM CO01-1 (39) ECTS Signal
3 2 ECM C01-1 (35) Sensor Ground
—————> Cluster
3 Cluster
2
{co1-1 (35) GND
[HARNESS CONNECTORS]

6|7 ]8]9]10]11][12{13]14]|15|16]17|18]19]|20|21|22| 23|24 5|4
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|55|56|57|58|59[60|61 |62
63|64[65]66|67|68|69]70(71 727374757677787980812|1

ECTS (C27) ECM

MONITOR SCANTOOL DATA  erosszos

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

3. Monitor "ECTS" parameter on scantool.

EFPFO06A
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4.

1.2 CURRENT DaTa 35769 1.2 CURRENT DATA 35/69

A A

* ENGINE SPEED 888. Brpn ¥ |[ENGINE SPEED 6886. Brpn '
e COOLANT TEMP. SENSOR .3 °C ol COOLANT TEMP. SENSOR  90.8 °C
¥ [INT.AIR TEMP.SHSR ¥ [INT.AIR TEMP.SNSR -~ 38.8 °C |

EVAP.PURGE VALVE EVAP . PURGE VALVE
INJ. DURATION-CYL1 H IMJ. DURATION=CYL1 B
INJ. DURAT I ON~-CYL2 INJ. DURATION-CYL2
INJ. DURATION-CYL3 INJ. DURATION-CYL3
INJ. DURATION-CYL4 INJ. DURAT I ON~-CYL4
¥ ¥y
|FI® | [PaRT | [FULL] [HELP| [6RPH]| [RCRD] |FIx | [paRT] [FULL] [HELP| [GRPH] [RCRD]

Normal state

LFJF387A
Is the "ECTS" parameter displayed correctly?
YES
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  eossrecs

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.

P Go to " Voltage check " procedure.

VOLTAGE INSPECTION  ecasoeoe

1.
2.
3.

IG "OFF".

Disconnect ECTS connector.

IG "ON" & ENG "OFF"

Measure voltage between terminal 1 of ECTS harness connector and chassis groiund.

Measure voltage between terminal 2 of ECTS harness connector and chassis ground.
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Specification :
Terminal 1 Approx. 5V
Terminal 2 Approx. 0V

6. Is 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  eeorreso
1. Check ECTS resistance.
1) 1G "OFF".

2) Disconnect ECTS connector.

3) Measure resistanbe between terminal 1 and 2 of ECTS harness connector.(Component Side)

SPECIFICATION :

Temperature [TC] Temperature ["F] Resistance [@]
-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 ~ 2.59
40.0 104.0 1.15
60.0 140.0 0.59
80.0 176.0 0.32

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

4) s the measured resistance within specification?

YES

EFPF300Q
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p Go to "Check ECM" as foliows.

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

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 1 of ECTS signal connector.

1.6 SIMU-3CAN

¥ |[ENGIRE SPEED iB48. rpn
COOLANT TEMP. SENSOR @ 34.5 °C
*¥ [INT.AIR TEMP.SNSR 27.8 °¢C L
EvVaAP. PURGE VALVE

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

SIMULATION OF UOLTAGE

3.868 U

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

EFPF024A

5) Does the signal value of ECTS 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 "Verification of 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 eseorsrs

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

COMPONENT LOCATION  eassoess

Refer to DTC P0116.

GENERAL DESCRIPTION  eaocsir

Refer to DTC P0116.

DTC DESCRIPTION essizacs

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  cosscaor

ltem Detecting Condition Possible Cause
DTC Strategy e Signal check, low

Enable . : . f
Conditions e Poor connection '
Threshold D ° S_hor.t to ground in signal

Value e Measured temperature > 138.8 C circuit

: » ECTS

Diagnostic ¢ ECM

Time

MiL - * ON

SPECIFICATION  csoiri0

Refer to DTC P0116.

SCHEMATIC DIAGRAM  coeisrss

Refer to DTC P0116.

MONITOR SCANTOOL DATA  esoasrss

Refer to DTC P0116.

TERMINAL AND CONNECTOR INSPECTION  espsses

Refer to DTC P0116.

SIGNAL CIRCUIT INSPECTION  cscessso

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

3. IG"ON" & ENG "OFF"
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4. Measure voltage between terminal 1 of ECTS harness connector and chassis g’round;

Specification : Approx. 5V

5. Is 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  eoragsen

1. Check ECTS resistance.
1) 1G "OFF".
2) Disconnect ECTS connector.
3)  Measure resistance between terminal 1 and 2 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 68.0 231 ~2.59
40.0 104.0 1.15
60.0 140.0 0.59
80.0 176.0 0.32

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

4) s the measured resistance within specification?

YES

EFPF300Q
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B Go to "Check ECM" as follows.

» Substitute with a known - good ECTS and check for proper operation.
» 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 1 of ECTS signal connector.

1.6 SIMU-SCAM
i
% |[ENGINE SPEED 1848. rpn
JCOOLANT TENP. SENSOR  34.5 °C
% [INT.AIR TEMP.SNSR 27.8 °c | ® C27
EVAP. PURGE VALVE v 1\ ECTS Signal
SIMULATION OF VOLTAGE 2. Sensor Ground
3. Cluster Signal
( CH B ONLY )
[METR]| [SIML] ol | = | [FIR |

EFPF024A

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.

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 exscors

Refer to DTC P0116.
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IDTC P0118 ENGINE COOLANT TEMPERATURE CIRCUIT HIGH INPUT |

COMPONENT LOCATION  cso0icen

Refer to DTC P0116.

GENERAL DESCRIPTION esrscros

Refer to DTC P0116.

DTC DESCRIPTION  enererss

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  eersieno

Item Detecting Condition R ‘Possible Cause

DTC Strategy  Signal check, high

Enable e Time (after Integrated air mass > 0.18kg) > Os « Poor connection
Conditions * Increase of measured temp. after start < 2.3T « Open or short to power
Threshold . in signal circuit

Value * Measured temperature ¢ -38.3 C » Open in ground circuit

. . » ECTS
Diagnostic . ECM

Time

MIL e ON

SPECIFICATION  essotsc

Refer to DTC P0116.

SCHEMATIC DIAGRAM  eroeocer

Refer to DTC P0116.

MONITOR SCANTOOL DATA  cscez05a

Refer to DTC P0116.

TERMINAL AND CONNECTOR INSPECTION  eersscer

Refer to DTC P0116.

SIGNAL CIRCUIT INSPECTION  ercososr

1. I1G "OFF".
2. Disconnect ECTS connector.

3. IG"ON" & ENG "OFF"
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4.

Measure voltage between terminal 1 of ECTS harness connector and chassis ground.

Specification : Approx. 5V

5.

Is the measured voltage within specification?

P Go to "Ground Circuit Inspection" procedure.

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

GROUND CIRCUIT INSPECTION  cesoicst

1.

IG "OFF".

IG "ON" & ENG "OFF"

Disconnect ECTS connector.

Measure voltage between terminal 1 and 2 of ECTS harness connector.(B)

Measure voltage between terminal 1 of ECTS harness connector and chassis ground.(A)

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

6. Is the measured voltage within specification?

COMPONENT INSPECTION

1.

B Go to "Component Insepction” procedure.

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

1) IG "OFF".

2) Disconnect ECTS connector.

Check ECTS resistance.

EO36A7E1

3) Measure resistance between terminal 1 and 2of ECTS harness connector.(Component Side)

SPECIFICATION :
Temperature [T] 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 1 68.0 2.31 ~ 2.59
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40.0 104.0 1.15
60.0 140.0 0.59
80.0 176.0 0.32

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

4) |s the measured resistance within specification?

YES

P Go to "Check ECM" as follows.

EFPF300Q

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

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 1 of ECTS signal connector.

1.6 SINMU-3CAN

¥ |ENGINE SPEED

EVAP.PURGE VALVE

EJ/COOLANT TEMP. SENSOR
3% |INT.AIR TEMF.SNSR

1848. rpm
34.5 °C

27.8 °C

SIMULATION OF VOLTAGE

3.88 U

¢ CH B ONLY )

[METR] [SIML]|

|+ [ = |[F1x |

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

1, ECTS Signal
2. Sensor Ground
3. Cluster Signal

EFPF024A
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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.

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 eonssreo

Refer to DTC P0116.
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DTC P0121 THROTTLE/PEDAL POSITION SENSOR/SWITCH "A" CIRCUIT
RANGE/PERFORMANCE

COMPONENT LOCATION  ezos04r7

EFPF701C

GENERAL DESCRIPTION  esrccane

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  esrsroer

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

DTC DETECTING CONDITION  esiocons

Iltem Detecting Condition Possible Cause
DTC Strategy + Rationality check (Jittering)
Enable )
Conditions ° Engine speed > 600 rpm
e Poor connection
Threshold
Value o Counter of | A throttle angle > 30% | = 3 times s TPS
« ECM
Diagnostic
Time

MIL » OFF
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SPECIFICATION  erssasea

ITEM Specification

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

SCHEMATIC DIAGRAM  enossneo

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
TPS ECM
2 Terminal Connected to Function
[co1-1 (32) Reference Voltage (+5V) 7 ECM Coi-1 (16) TPS Signal
1 — . 2 ECM C01-1 (32) | Reference Voltage (+5V)
{C01-1 (16) TPS Signal
3 ECM CO01-1 (17) Sensor Ground
3
[Co1-1 (17) GND
[HARNESS CONNECTORS]
e 617]8[9[10[11}12]13[14[15[16}17]|18 |19 |20[21|22]23]24 5|4
II(S 211 25/26127[28129/30(31 92| 33| 34| 35] 36{37] 38| 39[ 40] 41] 4243 s
44|45|46(47|48|49|50|51|52|53|54|55|56|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
TPS (C26) - ECM
EFPFOOTA
SIGNAL WAVEFORM & DATA  ecnessee -
FR 1.
bu .....
| [E08Y [zoon| [curs] [r-st] [RECD] [MENU]
EFPF025A

MONITOR SCANTOOL DATA  eosaozrs

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

2. Warm up the engine to normal operating temperature.
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3. Monitor the "TPS" parameters on the scantool. \

1.2 CURRENT DATA 25/66 1.2 CURRENT DATA 25/66 1.2 CURRENT DATA 25/66
A 4 i
B3 HMAP: SENSOR UOLTAGE ERIMAP. SENSOR UOLTAGE . B3 HAP SENSOR UOLTAGE .8 U
» [MAP SENSOR 58.1 psi % [HAP SENSOR 49.5 psi % [MAP SENSOR 46.1 psi
* [THROTTLE P.SENSOR(Y) 8.3 U % [THROTTLE P.SENSOR(U) 8.3 U % [THROTTLE P.SENSOR(V) 8.3 U
» [ENGINE SPEED 648.8rpn | @ || x [ENGINE SPEED 648.8rpn | ™ | % [ENGINE SPEED 648.0rpn | ®
* [COOLANT TEMP. SENSOR  88.5 °C % [COOLANT TEMP. SENSOR  98.8 °C % [COOLANT TEMP. SENSOR  93.8 °C
» [INT.AIR TEMP.SNSR 37.5 °C % [INT.AIR TEMP.SNSR 38.3 °C % [INT.AIR TEMP.SNSR 39.8 °C
EVAP.PURGE VALVE EUAP. PURGE VALVE EUAP. PURGE UALVE
INJ. DURATI ON-CYL1 INJ. DURATION-CYL1 INJ. DURATION-CYL1
ki ¥ ¥
FI% | [paRT | [FULL] [HELP] [GRPH] [RCRD] [F1% | [part] [FULL] [HELP| [6RPH]| [RCRD] FiX | [paRt] [FuLL] [HELP] [6RPH] [RCRD]

Abnormal(Short to ground) Abnormal(Open or Short to power)

EFPF026A

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.

P Go to "Terminal and Connector Inspectiron"' proce,dure.*

TERMINAL AND CONNECTOR INSPECTION  essronce

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?
YES

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

P Go to "TPS circuit inspection" procedure.

TPS CIRCUIT INSPECTION
1. Key "OFF".

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

4. 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. Is the measured voltage within specifications?

P 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  esseonon
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 (k&2 ) . 2k + 20% (207C)

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

EFPF300U

4) Is the measured resistance within specifications?
YES
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.
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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" & ENG "OFF".

4) Simulate voltage at signal line.

1.6 SINU-SCAN

I THROTTLE P.SENSORC(U) 2.5 U
#¥ THROTTLE P.SENSOR 44.7 %
¥ [ENGINE SPEED 8.8 rpn 1. Sensor signal

BATTERY UOLTAGE 2. Sensor power
3. Sensor ground

SIMULATION OF VOLTAGE

Z.08 U

¢ CH B ONLY )

[METR]| [SIML] [ + || — |[FIx |

EFPFO27A

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

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.

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 ensersos

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 ?

P Go to the applicable troubleshooting procedure.

B System is performing to specification at this time.
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DTC P0122 THROTTLE/PEDAL POSITION SENSOR/SWITCH "A" CIRCUIT
LOW INPUT

COMPONENT LOCATION  eorescen

Refer to DTC P0121.

GENERAL DESCRIPTION  erioosr

Refer to DTC P0121.

DTC DESCRIPTION  eecarser

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 eisepees

ltem Detecting Condition Possible Cause
DTC Strategy s Signal check, low " ' o
Enable . S 4 « Cos = .Poor connection
Conditions * Engine speed > 480 rpm e Open or short to ground
in power circuit '
Threshold T
Value ¢ Calculated signal from sensor voltage < 3.1% » Short to ground in signal
_Circuit
Diagnostic . Fl i . TPS
Time 0.5 sec « ECM
MIL « ON o T oL T Sl

SPECIFICATION  ecreonse

Refer to DTC P0121.

SCHEMATIC DIAGRAM  eosrzs0s

Refer to DTC P0121.

SIGNAL WAVEFORM & DATA :sesiseo

Refer to DTC P0121.

MONITOR SCANTOOL DATA  cooreser
1. Connect scantool to Data Link Connector(DLC).
2. Warm up the engine to normal operating temperature.

3. Monitor the "TPS" parameters on the scantool.
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4. Are the parameters displayed correctly?

1.2 CURRENT DATA

25/66

1.2 CURRENT DATA

25766

&

&

oy 1AP SENSOR UOLTAGE " MM BYriep sensor voLtace ,
* [MAP SENMSOR 56.1 psi ¥ |[MAP SENSOR 49.5 psi
¥ [THROTTLE P.SENSOR(U) 8.3 V ¥ |THROTTLE P.SENSCOR(U) 8.3 VU
* [ENGINE SPEED 648. Brpm ol B EMGINE SPEED 648. Brpn B
* (COOLANT TEMP. SENSOR 88.5 °C * ICOOLANT TEMP. SENSOR 98.8 °C
¥ [INT.AIR TEMP.SNSR 37.5 °C ¥ {INT.AIR TEMP.SHSR 38.3 °¢C
EVAP. PURGE VALVE EVAP.PURGE VALVE
INJ.DUBATION-CYL1 INJ. DURATION-CYL1
¥ ¥

[F1% | [paRT] [FULL| [HELP]| [GRPH| [RCRD]

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

Abnormal(Short to ground)

EFPF028A

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.

» Go to "Terminal and Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  e7oroses

Refer to DTC P0121.

POWER CIRCUIT INSPECTION

Key "OFF".
Disconnect TPS connector.

Key "ON" & ENG "OFF".

EOEDOE6F

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

Specification : Approx. 5V

5.

YES

Is the measured voltage within specifications?

B Go to "Signal circuit inspection" procedure.

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

Repair" procedure.
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SIGNAL CIRCUIT INSPECTION  caoossso

1. Key "OFF".
2. Disconnect TPS connector.
3. Key"ON" & ENG "OFF".

4. 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  eonssrer

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 ) , 2k *+ 20% (207C)

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

4) Is the measured resistance within specifications?

» Go to "Check ECM" procedure.

EFPF300U



FLA -96 FUEL SYSTEM

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)
2)
3)
4)

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

Simulate voltage at signal line.

1.6 SIHU-SCAN

*¥ |[THROTTLE P.SENSOR 44.7 % - c26 ;
¥ |[ENGINE SPEED 8.8 rpm 1. Sensor signﬁai
BATTERY VOLTAGE o 2. Sensor power
¥ ; 3. Sensor ground

SIHULATION OF VOLTAGE

Z.a8 Y

C CH B ONLY )

|METR| [SIML] | 4+ || — ||FIx |

5)

EFPF027A

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

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 Vehiclye Repair" procedure.

VERIFICATION OF VEHICLE REPAIR eassceo

Refer to DTC P0121.



DTC TROUBLESHOOTING PROCEDURES FLA -97

DTC P0123 THROTTLE/PEDAL POSITION SENSOR/SWITCH "A"™ CIRCUIT
HIGH INPUT

COMPONENT LOCATION  eoeeseeo

Refer to DTC P0121.

GENERAL DESCRIPTION  essesrra

Refer to DTC P0121.

DTC DESCRIPTION  &1400034

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

DTC DETECTING CONDITION  essazse

ltem Detecting Condition Possible Cause
DTC Strategy » Signal check, high
Enable : . .

i * Engine speed > 480rpm ¢ Poor connection
Conditions * Open or short to power
Threshold ) o in signal circuit

Value ¢ Calculated signal from sensor voltage > 95.7% - Open in ground circuit
: - * TPS
Diagnostic . .
Time 0.5 sec ECM
MIL ° ON

SPECIFICATION  easseoes

Refer to DTC P0121.

SCHEMATIC DIAGRAM  eesoonns

Refer to DTC P0121.

SIGNAL WAVEFORM & DATA ccosies

Refer to DTC P0121.

MONITOR SCANTOOL DATA  csszonee

Refer to DTC P0122.

TERMINAL AND CONNECTOR INSPECTION  eseorsrr

Refer to DTC P0121.
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POWER CIRCUIT INSPECTION  esaoo04s

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?

» Go to "Ground circuit inspection” procedure.

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

GROUND CIRCUIT INSPECTION  ecreere:

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.(A)

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

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

6. s the measured voltage within specifications?
=
B Go to "Signal circuit inspection” procedure.

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

SIGNAL CIRCUIT INSPECTION  eoroo712
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. SV

5) Is the measured voltage within specification?
YES
P Go to "Check for Short in signal circuit" procedure.
P 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 ?
YES
P Go to "Component inspection” procedure.

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

COMPONENT INSPECTION  eswooocr
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 (kR ) 2kQ + 20% (20T)
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1. Sensor signal
2. Sensor power
3. Sensor ground

4) Is the measured resistance within specifications?
YES

P Go to "Check ECM" procedure.

EFPF300U

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.

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 SINU-SCAN

S THROTTLE P.SENSORCYU) 2.5 U

* |THROTTLE P.SENSOR 44.7 % B

* |[ENGINE SPEED 8.8 rpn
BATTERY VOLTAGE ' v

SIHMULATI OH OF VOLTAGE

Z.08 U

¢ CH B OHLY >

[METR]| [SIML] | + || — |[F1ix |

C26

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

. YES

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

EFPF027A
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» Thoroughly check connectors for looseness, poor connection, bending, corrosron 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

VERIFICATION OF VEHICLE REPAIR cerisoma

Refer to DTC P0121.
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INTERMITTANT

DTC P0124 THROTTLE/PEDAL POSITION SENSOR/SWITCH "A" CIRCUIT

COMPONENT LOCATION  esszceos

Refer to DTC P0121.

GENERAL DESCRIPTION  eecsrroo

Refer to DTC P0121.

DTC DESCRIPTION  esenzsi0

If the difference between modeled relative load and measured relative load is over the threshold value according to throttle

position under enable conditions, ECM sets DTC P0124.

DTC DETECTING CONDITION  esresrio

ltem Detecting Condition Possible Cause
DTC Strategy « Rationality check
= Rate of change of throttle angle < 0.1221%
e Engine speed > 600rpm
Enable » Coolant temperature > 75T
Conditions  Rate of change of predicted eng. load < 15%
o Altitude > Om = Poor connection
 Time in idling > 30s « TPS
» ECM
Threshold e Difference between modeled relative load and
Value measured relative load > threshold f(throttle position)
Diagnostic o 2 5sec
Time )
MIL ° OFF

SPECIFICATION  esose0sc

Refer to DTC P0121.

SCHEMATIC DIAGRAM ecirsron

Refer to DTC P0121.

SIGNAL WAVEFORM & DATA  errssrer

Refer to DTC P0121.

MONITOR SCANTOOL DATA exnrisze

Refer to DTC P0121.
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TERMINAL AND CONNECTOR INSPECTION
Refer to DTC P0121.

TPS CIRCUIT INSPECTION

1. Ignition "OFF"

2. Disconnect TPS connector.

3. Ignition "ON"

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

E3DB92DF

Specification :

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

5. Is the measured voltage within specifications?'
YES

P Go to "Component inspection" procedure.

| 4 Chéck for Open or Short in TPS circuit. Repair as necessary and then go to "Verification of Vehicle Repair" pro-

cedure.

COMPONENT INSPECTION  c270780

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 (kQ )

2kQ * 20% (20T)
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FUEL SYSTEM

1. Sensor signal
2. Sensor power
3. 8ensor ground

4) Is the measured resistance within specifications?

YES
P Go to "Check ECM" procedure.

EFPF300U

P Check TPS for contamination, deterioration, or damage. Substitute with a known-good TPS ayndche"ck for

proper operation. If the problem is corrected, re

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 line.

1.6 SINHU=-SCAN

EJ THROTTLE P.SENSOR(VU) 2.5 U

* [THROTTLE P.SENSOR 44.7 % -
¥ |[ENGINE SPEED 8.8 rpn
BATTERY VOLTAGE v

SIMULATION OF VOLTAGE

Z.08 U

( CH B ONLY )

[METR] [SINL| [+ || = ||FIR |

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

=S

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

place TPS and then go to "Verification of Vehicle Repair" proce-

EFPFO31A
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P Thoroughly check connectors for looseness, poor connection, bending, corrdsion, 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.
P If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR csserico

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

COMPONENT LOCATION  eorrarss

Bexot
\' AN Q7L
\g "o Y

HO2S (Sensor 1)

LFJFB800A

GENERAL DESCRIPTION  ez04eas

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 (HO2S) 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  escsiser

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 eercsars

ltem Detecting Condition Possible Cause
DTC Strategy » Rationality check
» Dew point end detected
General e Required lambda = 1
Enable  Battery voltage > 10.7V
Conditions ¢ Exhaust gas temperature (model) <{800T
° Heater control enabled
Enable
Conditions » B182 sensor voltage > 0.5V
Threshold _ -
Casel Value B1S1 sensor voitage : 0.06 ~ 0.4V
: . e Poor connection
Dlezlgnostlc » 25 sec e Open or short power/ground
ime AL -
in signal circuit
Enable * B1S1
Conditions ° B182 sensor voltage < 0.1V « ECM
Case2 Threshold‘ » B1S1 sensor voltage : 0.6 ~ 1.08V
Value , :
Dlagnostlc . 25 sec
Time
Enable
Conditions * Time after dew point end detected > 10s
Case3 ,
Threshold e Counter of | Ausvk > 2V during 0.04 secafter
Value heater on—off | > 5 times
MIL e ON

¥ Ausvk : Sum of the signal voltage change value (B1S1)
# B181 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  excacsrs

A/F Ratio Output Voltage (V)
Rich 0.6 ~ 1.0V
Lean 0 ~ 04V
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SCHEMATIC DIAGRAM  ecsseiss

[CIRCUIT DIAGRAM| [CONNECTION INFORMATION]
HO2S (S1) ECM
4 i Terminal ~Connected to Function
1 ECM C01-1 (36) Sensor Ground

JUU—I_' 3 {Co1-1 (48)Heater (S1) Control 2 ECM C01-1(18) HO2S (S1) Signal
2 - ' 3 ECM CO01-1 (48) Heater (S1) Control

=1 { C01-1 (18)HO2S (S1) Signal 4 Main Relay Battery Voltage (B+)
1 [co1-1 (38)GND

\ 4
Main Relay

[HARNESS CONNECTOR]

7 6|7]18]|9}10}11|12{13]14}15

e 20| 21]22|23[24 5|4
\D@ 25[26]27(28]29|30[31]32]33]34

39[40141(42]43

3 Co1-1

< 44|45/46 51]52(53 |58[59|60|61[62
\3/\4) 63[64]65 70{71]72 77/78|79]80]81 2] 1
|} o
HO2S [S1] (C17) ECM
EFPFO01A
SIGNAL WAVEFORM & DATA  esoarsns
FR [y 8.2V 1.85 [B]6.2V
T HO2S(S1 HO25(S2) ;
I I I I O D A N
[HoLD] [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  esrecirr

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
&
¥ 028 OPERATION(Bi/S1) ON
¥ 028 OPERATION(B1-82) ON
QB OXGEN SENSOR-B1/S1 |
¥ |OXGEN SENSOR~B1-S82 6.8 v
ANGLE BETWEEHN CKP&CHMP
CAMSHAFT POSITION B

CAMSHAFT POSI.~TARGET
TRANSAXLE RANGE Sk

[FIX | [PART] [FULL] [HELP] [6RPH] [RCRD

EFPFB03A

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

NOTE

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

TERMINAL AND CONNECTOR INSPECTION &ocorsss

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

» Go to " Signal Circuit Inspection " procedure.

SIGNAL CIRCUIT INSPECTION  caszoroo
1. I1G "OFF",

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

4. Measure voltage between terminal 2 of HO2S(B1/S1) and chassis ground.

Specification : Approx. 0.45V

5. Is the measured voltage within specification?

P Go to "Groud Circuit Inspection” procedure.

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

GROUND CIRCUIT INSPECTION  eacconso

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

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

Specification : Approx. below 1

4. s the measured resistance within specification?
YES

» Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  erescner

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?
YES
B Go to "Check HO2S(B1/S1) performance” as follows.

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

Check HO28(B1/S1) performance.

1) 1G "OFF".

2) Connect probe to terminal 2 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.

FrR_ [(le.2v 1.8s [Hiezv

1. Sensor Ground

2. Sensor(B181) Signal

3. Sensor(B1S1) Heater Control
4. Sensor(S1) Heater Power

[HOLD | [T1NE] [VOLT I‘ [CHNL ] [MENU |

EFPFO032A
5) Is the measured signal waveform within specification?
YES
P Go to "Check ECM" as follows.

» 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.

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 2 of HO2S(B1/S1) signal connector.
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1.6 SINMU-SCAN

g OXGEN SENSOR-B1/S1

* |OHGEN SENSOR-B1-/82 8.4 Y
TARGET IDLE RPH ]
I3C ACTUATOR DUTY

SIMULATION OF VOLTAGE

888 ml

¢ CH B ONLY )

{METR] |SINL] [+ |[ = |[F1ix |

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

YES

EFPFB04A

» 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

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 ?

E66D5CCC

P Go to the applicable troubleshooting procedure.

P System is performing to specification at this time.
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|DTC P0131 HO2S CIRCUIT LOW VOLTAGE (BANK 1 / SENSOR 1) |

COMPONENT LOCATION 260230

Refer to DTC P0130.

GENERAL DESCRIPTION  escecras

Refer to DTC P0130.

DTC DESCRIPTION  esrepen:

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 cssacace

Item Detecting Condition A Possible Cause
DTC Strategy » Signal check, low
= Dew point end detected
General * Required lambda = 1
Enable ° Battery voltage > 10.7V
Conditions * Exhaust gas temperature (model) < 800T
* Heater control enabled
Enable ‘
Conditions | ° B1S2 sensor voltage > 0.5V . | = Poor connection ’
Case1 : — — — e Short to ground in signal
Diagnostic . 25 sec circuit
Time e B1S1 -
» ECM
Ena!t?le * Sensor in cold condition
Conditions
Case2 - -
Dlagnostlc e 01 sec
Time
Threshold
Case3 Value » Sensor voltage < 0.06V
MIL « ON

#* B181 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  escoczs:

Refer to DTC P0130.

SCHEMATIC DIAGRAM  easssoss

Refer to DTC P0130.

SIGNAL WAVEFORM & DATA casssccs

Refer to DTC P0130.
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MONITOR SCANTOOL DATA essissss

Refer to DTC P0130.

TERMINAL AND CONNECTOR INSPECTION  eosstese

Refer to DTC P0130.

SIGNAL CIRCUIT INSPECTION  ess0srs

1. 1G "OFF".

2. Disconnect HO2S(B1/S1) connector.

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

4. Measure voltage between terminal 2 of HO2S(B1/S1) and chassis ground.

Specification : Approx. 0.45V

5. Is the measured voltage within specification?

P Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  exrerzrr

1. Visual Inspection.

1)
2)
3)
4)

IG "OFF"
Disconnect HO2S(B1/S1) connector.
Check that HO2S(B1S1) is contaminated or damaged by foreign materials.
Has a problem been found?
YES

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

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

2. Check HO2S(B1/S1) performance.

1)
2)

iG "OFF".

Connect probe to terminal 2 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.

1. Sensor Ground

2. Sensor(B151) Signal

3. Sensor(B1S1) Heater Control
4. Sensor(S1) Heater Power

[HOLD| [TINE] |VOLT Iv [CHNL ] [HENU]

EFPF032A

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.
P 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 2 of HO2S(B1/S1) signal connector.

1.6 SINMU-SCAN

EJ OHGEN SENSOR-B1/S1

% |0XGEN SENSOR-B1/S2 8.4 U
TARGET IDLE RPM -
1SC ACTUATOR DUTY v

SIMULATION OF VOLTAGE
BHH mU
¢ CH B ONLY )
METR] [SINL] [+ ][ = ][Fx |

EFPFB04A

5) Does the signal value of HO2S(B1/S1) 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 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

EFD2CA59

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

|

COMPONENT LOCATION  ecs1asr

Refer to DTC P0130.

GENERAL DESCRIPTION  eoosisee

Refer to DTC P0130.

DTC DESCRIPTION crorrise

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  cesosr2s

ltem Detecting Condition Possible Cause
DTC Strategy e Signal check, high
¢ Dew point end detected
Enable ¢ Required lambda = 1
Conditions * Battery voltage » 10.7V * Poor connection
¢ Exhaust gas temperature (model) < 800T - Short to battery in signal
» Heater control enabled o
circuit
Threshold e B181 .
Value * B1S1 sensor voltage > 1.08V e ECM
Dlagnostic . 5 sec
Time
MIL e ON

¥ B181 . upstream oxygen sensor / B1S2 ; downstream oxygen sensor

SPECIFICATION cuoei0

Refer to DTC P0130.

SCHEMATIC DIAGRAM  eascera:

Refer to DTC P0130.

SIGNAL WAVEFORM & DATA eresison

Refer to DTC P0130.

MONITOR SCANTOOL DATA cerssces

Refer to DTC P0130.
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TERMINAL AND CONNECTOR INSPECTION  eseseceo

Refer to DTC P0130.

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

2. Disconnect HO2S(B1/S1) connector.

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

4. Measure voltage between terminal 2 of HO2S(B1/S1) and chassis ground.

Specification : Approx. 0.45V

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

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

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

4) Has a problem been found?

B 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 2 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.
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FR [@fy8.2v 1.8s8 [ls6.2v

1. Sensor Ground

2. Sensor{B181) Signal

3. Sensor(B1S1) Heater Control
4. Sensor(S1) Heater Power

[HOLD| [TINE] [VOLT| [CHNL] [MENU|

EFPF032A
5) Is the measured signal waveform within specification?
YES.

P Go to "Check ECM" as follows.

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

1.6 SIHU-SCAN

L OXGEN. SENSOR-B1/S1

% [OHGEN SENSOR-B1-S2 A.4 y
TARGET IDLE RPH B
ISC ACTUATOR DUTY

SIMULATION OF VOLTAGE

gl mU

( CH B ONLY )

METR| [SIHL L + ][ = ][Fix

EFPF604A

5) Does the signal value of HO2S(B1/S1) 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 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 coricro

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

COMPONENT LOCATION casorean

Refer to DTC P0130.

GENERAL DESCRIPT'ON £99206D3

Refer to DTC P0130.

DTC DESCRIPTION  essscco

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  ceozise

ltem , Detecting Condition = Possible Cause
DTC Strategy ¢ Response rate '
Enable * Engine speed 1800 ~2800rpm » Poor connection

» Engine load 30~65%

Conditions . * leak or clog in intake
e Exhaust gas temperature (model) > 450°C air system
Threshold ¢ Injector
Value * Cycle period of B1S1 signal > 3sec  Fuel pressure
Di i ° B1S1
'5%9”03 ¢ > 12 cycle * ECM
ime ]
MIL -2 ON .-

# B181 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SPECIFICATION  estessto

Refer to DTC P0130.

SCHEMATIC DIAGRAM  eoancics

Refer to DTC P0130.

SIGNAL WAVEFORM & DATA  casore:

Refer to DTC P0130.

MONITOR SCANTOOL DATA  cssscons

Refer to DTC P0130.

SYSTEM INSPECTION  econorcs

1. Check leakage or clog of air.
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1) Check contamination, clog and installation of gasket
B Any damage or installation of throttle body gasket.
P 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/S1) by foreign materials.

2) Has a problem been found?
YES

P 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) 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.
» Bend, Leakage and squeeze of pipe in Fuel Line.

2) Has a problem been found?
YE'S 1

P Go to "Check Fuel Pressure" as follows.

P Repair or replace as necessary and theﬁ, go to "Verification 6f Vehicle Rep‘air" procedure.
3. Check Fuel Pressure.
1) 1G "OFF".
2) Disconnect fuel pump relay from junction box in passenger compartment.
3) Start engine and await until engine is off and then, IG "OFF".
4) Connect fuel pump relay again.
5) Connect fuel pressure gauge on the fuel filter with fuel pressure gauge adaptor.

8) Start engine again and measure fuel pressure.

Specification : Approx. 3.5kg/cm?

7) Is the fuel pressue normal?
YES
» 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.

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

COMPONENT INSPECTION  eccestie

1. Check PCV.

1)

IG "OFF"

Disconnect PCV.

Check that PCV is properly operating.
Is the PCV O.K?

YES

B Go to "Check PCSV" as follows.

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

b 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?

'YES |

» 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 ~ 15.29
at 20T (68°F)
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5)

1. Injector Power
2. Injector controi

EFPF301B

Is the measured resistance within specifications?

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

P Substitute with a known-good Injector and check for proper operation. If the problem is coﬁ*ected, 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 efc) - Refer to
Trouble Shooting Guide -
2) Are the sensors related to Fuel Trim O.K?
YES
» Go to "Check ECM" as below.
[ NO |
B 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 2 of HO2S(B1S1) sensor signal connector.
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1.6 SIMU-SCAN

e OMGEN SENSOR-B1/S1

» |[OXGEN SENSOR-B1/S2 8.4 vy
TARGET IDLE RPH ™
ISC ACTUATOR DUTY

SIMULATION OF VOLTAGE

888 ml

( CH B OHLY >

METR| | SINL [+ ][ — |[Fix |

EFPF604A

5) Is the HO2S(B1/S1) 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.

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

VERIFICATION OF VEHICLE REPAIR esosir:

Refer to DTC P0130.
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FUEL SYSTEM

1)

DTC P0134 HO2S CIRCUIT NO ACTIVITY DETECTED (BANK 1 / SENSOR

COMPONENT LOCATION  es208120

Refer to DTC P0130.

GENERAL DESCRIPTION  e7seo03e

Refer to DTC P0130.

DTC DESCRIPTION exscom

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  esoezcrc

Item

Detecting Condition

Possible Cause

DTC Strategy

» Signal check, wiring interruption

* Dew point end detected

General * Required lambda = 1
Enable * Battery voltage > 10.7V -
Conditions = Exhaust gas temperature (model) < 800C
¢ Heater control enabled
Enable o Time after fuel cut-off > 3.0s
Conditions = B1S2 sensor voltage > 0.2V
Case1 Diagnostic * 0.1 sec
Time
Threshold
Value e Sensor Voltage > 0.2V
Threshold e Sensor voltage : 0.4~0.6V
Value
Case2 - -
Dlagnostlc . 6 sec
Time
Enable .
Conditions « Exhaust gas temperature (model) > 4507C
Case3
Threshold .
Value e Internal resistance > 20 kQ
MIL = ON

Poor connection

Open or short in signal circuit
B1S1

ECM

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

SPECIFICATION

Refer to DTC P0130.

E26E436C
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SCHEMAT'C DIAGRAM EFCE72C2

Refer to DTC P0130.

SIGNAL WAVEFORM & DATA  coocrons

Refer to DTC P0130.

MONITOR SCANTOOL DATA  conccc

Refer to DTC P0130.

TERMINAL AND CONNECTOR INSPECTION E431B408

Refer to DTG P0130.

SIGNAL CIRCUIT INSPECTION EBBA710D

1. IG "OFF".
2. Disconnect HO2S(B1/51 ) connector.

3. IG"ON" & ENG "OFF»,

5. s the Mmeasured voltage within specification?

L VES |

P Go to "Groud Circyjt Inspection" procedure.

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

GROUND CIRCUIT INSPECTION EE7A20F4

1. IG "OFF~.
2. Disconnect HO2s(B1 /$1) connector.

3. Measure resistance between terminal 1 of HOZS(B1/ST) and chassis ground. : )
Specification © Approx. below 19
4. Isthe Measured resistance within specification? S

P Go to "Component Inspection” procedure,
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aplace a8 necessary and then, goto erification of Vehicle Repair” procedure.

(T |NSP ECT‘ON E7BSA274

spection.
OFF"
connect HO2S(B1/S1) connector.

2S(B1S1) is contaminated of damaged by foreign materials.

eck that HO

s a problem been found?

(ES

Go o

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

tion.

f Vehicle Repair” procedure.

nd check for proper opera

HO2S(B1/S1) @
1) and go to m/erification O

. Substitute with @ known - good
» |f the problem is corrected, replace HO2S(B1/S

K HO2S(B1/S1) performance.

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

e signal waveform of HO2S(B1/S1

1es EEEOZY

Measur ) with scantool.

1. Sensor Ground

2. Sensor{B181) Signal

3. Sensor(B1S1) Heater Control
4. Sensor(S1) Heater Power

EFPFO32A

aveform within speciﬁcation’?

) lIsthe measured signal W

» Go to "Check ECM" as follows.

» Substitut

e with a known - good HO2S(B1/S1) and check for proper operation.
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P 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 2 of HO2S(B1/S1) signal connector.

1.6 SINMU-SCaAN

SJOHGEN SENSOR-BL/S1 | 4

* |ORGEN SENSOR-B1/S2 8.4 Uy
TARGET IDLE RPH B
ISC ACTUATOR DUTY v

SIHULATION OF VOLTAGE
88 mlU

¢ CH B ONLY )

[METR]| [SIML] [+ || — |[FIn |

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

YES

EFPF604A

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

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0130.

EF399C3E
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IDTC P0135 HO2S HEATER CIRCUIT (BANK 1 / SENSOR 1)

|

COMPONENT LOCATION  erozeces

Refer to DTC P0130.

GENERAL DESCRIPTION eicssrse

Refer to DTC P0130.

DTC DESCRIPTION  errerris

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

DTC DETECTING CONDITION  esceezsr

Item Detecting Condition Possible Cause
DTC Strategy » Check heating condition

Enable o Exhaust gas temperature (model) 200~575 C

Conditions ) g\t?tke ar ::ampe{gtl;rf 1>6 1'7\‘/5 ¢ s~ Poor connection
atiery voltage 19 : » Open or short to ground

Threshold * Internal resistance > threshold f(exh. in control circuit

Value temp., heater power) © B1St

. - ' ; « ECM
Diagnostic * Above 15 sec

Time

MIL * ON

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

SPECIFICATION  eoresize

ITEM ~ Specification

Heater Resistance - Approx. 9.0Q (207C)

SCHEMATIC DIAGRAM  ecoessss

Refer to DTC P0130.
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SIGNAL WAVEFORM & DATA

E1679A8A

CH B B.2V

FR__ [ 2.0 v BTSN

i.8 8§

cH BN

} . B . H :

IHdLDi [TInE] [voLT] [ChANL | | HENU|

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  cxcocera

1.

2.

3.

4.

Connect scantool to DLC (Data Link Cable).

Monitor "HO2S(B1S1)" parameter on scantool.

Warm up the engine to normal operating temperature.

1.2 CURRENT DATA

28769

i402S OPERATION(B1-S1) - o0l
% |02 OPERATION(B1/S2)  ON
% |OXGEN SENSOR-B1/81 8.6 U
» |OXGEN SENSOR-B1/S2 8.8 v

ANGLE BETWEEN CKPACHP
CAMSHAFT POSITION
CANMSHAFT POSI.-TARGET
TRANSAXLE RANGE SW

&

¥

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

1. Sensor Ground

Is the "HO2S(B1S1)" parameter displayed correctly?

YES

2. Sensor(B1S1) Signal
3. Sensor(B1S1) Heater Control
4. Sensor(S1) Heater Power

LFJF445A

EFPFE01A

> 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.

P Go to "Terminal and Connector Inspection” procedure.
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TERMINAL AND CONNECTOR INSPECTION  esos000

Refer to DTC P0130.

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

2. Disconnect HO2S(B1S1) connector.

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

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

Specification : B+

5. s the measured voltage within specification?

¥ Go to "Control Circuit Inspection" procedure.

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

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

2. Disconnect HO2S(B1S1) connector.

3. IG"ON" & ENG "OFF"

4. Measure voltage between terminal 3 of HO2S(B13S1) harness conne’ctéryr‘ an&d chéssis gro‘und,

Specification : Approx. 3.5V

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

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

COMPONENT INSPECTION  eooscors
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. Sensor Ground

2. HO2S(S1) Signal

3. HO28(81) Heater Control
4, HO28(81) Heater Power

EFPF300C

4) Is the measured resistance within specification ?

N YES

} Substltute wuth a known - good ECM and check for proper operation.
> If the problem is corrected, replace ECM and go to "Verification of Vehicle Repalr" procedure.

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

VERIFICATION OF VEHICLE REPAIR cersoms

Refer to DTC P0130.
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FUEL SYSTEM

IDTC P0136 HO2S CIRCUIT (BANK 1/ SENSOR 2)

COMPONENT LOCATION  erseria

HO2S [Bank 1/ Sensor 2}

GENERAL DESCRIPTION csoeear

EFPF701G

HO2S8(B1/S2) is in the rear side of Catalytic Converter to check the proper operation of catalyst. Oxygén'dehsity 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

E2512EC7

in case the sensor output is 0.4~0.52 V during 600sec or the internal resistance is over 40 k& under enable conditions,

ECM sets DTC P0136.

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

DTC DETECTING CONDITION cosarzie

ltem Detecting Condition Possible Cause
DTC Strategy Signal check, wiring interruption
General After enough heated
Enable Battery voltage > 10.7V
Conditions Catalyst temperature (model) < 800T
Threshold . _
Value Sensor voltage : 0.4~0.52 V « Poor connection
Case1 Diadnostic e Open or short in signal circuit
T 600 sec . B1S2
* ECM
Enable .
Conditions Catalyst temperature (model) > 450 C
Case2
Threshold )
Value Internal resistance > 40 kQ
MIL ON

% B1S2 : upstream oxygen sensor / B1S2 : downstream oxygen sensor
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SPECIFICATION  cserces

AJF Ratio ” Output Voltage (V)
Rich 0.6 ~ 1.0V
Lean 0~ 04V

SCHEMATIC DIAGRAM  cos2nsco

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S (S2) ECM ,
3 Terminal Connected to ~ Function
1 ECM C01-1 (55) HO2S (S2) Signal
—I_U—l_ﬂ_' 4 EO1-1 (28) Heater (S2) Control 2 ECM.C01-1 (35) Sensor Ground
’ - 3 __Main Relay Battery Voltage (B+)
Tl {C01-1 (55) HO2S (S2) Signal 4 ECM CO1-1 (28) Heater (S2) Control
2 [cot-1 (35) aND

4
Main Relay

[HARNESS CONNECTOR]

/1\@ 617 T1]12]13]14 19]20] 21 22| 23|24 5 l 2

/\// 25|26 30[31]32|33 3839 40[ 41 42[43]—

é} 4) 4445 49[50[51]52[5: 5(57[58[59|60] 61621 Co1-1
o 63|64 68(69|70|71| 76|77|78{ 79|80} 81 2I1

HO2S [S2] (C16) ECM

EFPFO03A
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FUEL SYSTEM

SIGNAL WAVEFORM & DATA  ensizno

re [filfiezv 183 [Ee2v

i_o .
> . . . .

[HOLD | [TINE] [voLT] [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.

MONITOR SCANTOOL DATA  eseossoe

1. Connect scantool to DLC (Data Link Cable).
2.  Warm up the engine to normal operating temperature.
3. Monitor "HO2S(B1S2)" parameter on scantool.
1.2 CURRENT DATA 45/69
&
% 1028 OPERATIONCBi/S1) ON
* 025 OPERATIONCB1-/82) ON
#* |ONGEN SENSOR-B1-Si 8.7 VU
EJOXGEN SENSOR-B1/SZ2 =~ 8.8 U
ANGLE BETWEEN CKP&CHP
CAMSHAFT POSITION B
CAMSHAFT POSI.-TARGET
TRANSAXKLE RANGE SW
¥
|[F1X | [PART] [FULL] [HELP| [GRPH] [RCRD]
4. Is the "HO25(B1S2)" parameter displayed correctly?

YES

LFJF451A

EFPFB05A

» 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.
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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 esesers0

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 " Signal Circuit Inspection " procedure.

SIGNAL CIRCUIT INSPECTION  eocarcse
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?
YES
» Go to "Groud Circuit Inspection" procedure.

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

GROUND CIRCUIT INSPECTION  ereozens

1. 1G "OFF".
2. Disconnect HO2S(B1/S2) 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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» Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  cssneics

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?
- YES
P Go to "Check ECM" as follows.
| NO_
P 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.
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 SIMU-SCAN

OXGEN SENSOR-B1/S1 8.5 V 4
ORGEN SENSOR-B1-/S2 8.9 vy
TARGET IDLE RPH B
I1SC ACTUATOR DUTY ‘ 1. Sensor Ground
¥ 2. Sensor(B1S2) Signa

3. Sensor(B1S2) Heater Control
4. Sensor (B1S2) Heater Power

SIMULATION OF VOLTAGE

988 ml

( CH B ONLY )

[METR| [SINL] [+ |[ = 1[F1ix |

EFPF606A

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

YES
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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.

> 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 cucorer
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 troubleshooting procedure.

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

COMPONENT LOCATION e21seir

Refer to DTC P0136.

GENERAL DESCRIPTION  c2ss0ror

Refer to DTC P0136.

DTC DESCRIPTION enersrrs

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  ersszios

item Detecting Condition , Possible Cause
DTC Strategy ¢ Signal check, low
General = After enough heated
Enable  Battery voltage > 10.7V
Conditions o Catalyst temperature (model) < 800TC

Enable e Engine speed : 1000 ~ 3520 rpm

Conditions e Engine load : 20~56%

Th id .

Casef \;ZTL?: » B1S2 sensor voltage < 0.06 V ¢ Poor connection
e Short to ground in signal

Diagnostic . circuit

Time 25 sec . B1S2
« ECM

Engple « Sensor in cold condition

Conditions

Threshold

Case2 Value e B182 sensor voltage < 0.06 V

Diagnostic e 01 sec
Time

MIL ° ON

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

SPECIFICATION  eaercas

Refer to DTC P01386.

SCHEMATIC DIAGRAM  esoaracs

Refer to DTC P0136.

SIGNAL WAVEFORM & DATA eseoisec

Refer to DTC P0136.
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MONITOR SCANTOOL DATA  csodsien

Refer to DTC P0136.

TERMINAL AND CONNECTOR INSPECTION  cessnoer

Refer to DTC P0136.

SIGNAL CIRCUIT INSPECTION  esnorr
1. IG "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?
YES

P Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  crriacen

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

1.6 SIMU-SCAN

% |OXGEN SENSOR-B1/S1 8.5 v
OXGEN SENSOR-B1/S2 8.9

TARGET IDLE RPH B

ISC ACTUATOR DUTY 1. Bensor Ground
2. Sensor(B182) Signal
3. Sensor(B1S2) Heater Control

4, Sensor (B1S2) Heater Power

SIMULATION OF UVOLTAGE

988 mU

( CH B ONLY )
[HETR]| [SIML] [ + || — |[Fix |

EFPFB06A

5) Does the signal value of HO2S(B1/S2) 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 essecss

Refer to DTC P0136.
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IDTC P0138 HO2S CIRCUIT HIGH VOLTAGE (BANK 1 / SENSOR 2)

COMPONENT LOCATION  eroisu00

Refer to DTC P0136.

GENERAL DESCRIPTION  esesreor

Refer to DTC P0136.

DTC DESCRIPTION  erzs3s08

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  esesosas

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

Enable * After enough heated ,

Conditions * Battery voltage » 10.7V * Poor connection
e Catalyst temperature (model) < 800T « Short to power in signal

Threshold  Gireuit o

Value * B1S2 sensor voltage > 1.08 V . B1S2
Diagnostic . 5 sec » ECM

Time

MIL ° ON

¥ B1S1 : upstream oxygen sensor / B1S2: :do,v;vnst‘ream oxygen sensor
SPECIFICATION  enondzss

Refer to DTC P0136.

SCHEMATIC DIAGRAM  ersrcese

Refer to DTC P0136.

SIGNAL WAVEFORM & DATA crusiro

Refer to DTC P0136.

MONITOR SCANTOOL DATA  eseceres

Refer to DTC P0136.

TERMINAL AND CONNECTOR INSPECTION ciscizin

Refer to DTC P0136.



FLA -144 FUEL SYSTEM

SIGNAL CIRCUIT INSPECTION  eieceror
1. IG "OFF".

2. Disconnect HO25(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 Repair'procedure.

COMPONENT INSPECTION  escatenc

1. Visual Inspection.
1) I1G "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?
YES

P Go to "Check ECM" as follows.

P Substitute with a known - good HO2S(B1/S2) and check for proper operation. £ :
> 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

A
¥ [OKGEN SENSOR-B1-S1 8.5 VU
EJOXGEN SENSOR-B1/§2 8.9 Uy |
TARGET IDLE RPH B

18C ACTUATOR DUTY 1. Sensor Ground
2. Sensor(B1S2) Signal
3. Sensor(B1S2) Heater Control

4, sensor (B1S2) Heater Power

SIMULATION OF UOLTAGE

988 my

( CH B OMLY )

METR| [SIML + | = ][riy |

EFPFB06A

5) Does the signal value of HO2S(B1/S2) 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.

» 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  errzrscs

Refer to DTC P0136.
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FUEL SYSTEM

IDTC P0139 HO2S CIRCUIT SLOW RESPONSE (BANK 1 / SENSOR 2)

COMPONENT LOCATION esstazes

Refer to DTC P0136.

GENERAL DESCRIPTION  ecassesn

Refer to DTC P0136.

DTC DESCRIPTION  es00tens

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  essrrars

Possible Cause

ltem Detecting Condition
DTC Strategy Response rate
Enable Time after fuel cut-off > 5s
o Integrated air mass after fuel cut-off > 15 g
Conditions . ;
Time after dew point-end detected > 30 s
Threshold o R
\F/ZISue B1S2 sensor voltage > 0.15V
Diagnostic
Time 0.2 sec
MIL ON

Poor connection
leak or clog in intake
air system

“Injector

Fuel pressure
B1S2
ECM

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

SPECIFICATION

E5D5F2EE

Refer to DTC P0136.

SCHEMATIC DIAGRAM  cos7eses

Refer to DTC P0136.

SIGNAL WAVEFORM & DATA  coascarr

Refer to DTC P0136.

MONITOR SCANTOOL DATA  =204008:

Refer to DTC P0136.

SYSTEM INSPECTION  esssaseo

1. Check leakage or clog of air.
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1)

2)

Check contamination, clog and installation of gasket

P Any damage or installation of throttle body gasket.

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

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

» Contamination and open stuck between surge tank and PCSV by foreign materials
» Any damage or contamination of HO2S(B1/S2) by foreign materials.

Has a problem been found?
YES

B Go to " Check Fuel Line" as follows.

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

2. Check Fuel Line.

1)

2)

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

B Connection for each connectors in Fuel Line.

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

Has a problem been found?
=

P Go to "Check Fuel Pressure" as follows.

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

3. Check Fuel Pressure.

1)
2)
3)
4
5)

6)

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?
YES
P Go to "Component Inspection” procedure.

P Check any damage of fuel return hose or pipe.
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FUEL SYSTEM

B Check any stuck of the valve in the fuel pressure regulator.

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

COMPONENT INSPECTION  cscisesc
1. Check PCV.
1) 1G "OFF"
2) Disconnect PCV.
3) Check that PCV is properly operating.
4) Is the PCV O.K?
YES
P Go to "Check PCSV" as follows.

B 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.

2. Check the PCSV.
1) Ignition "OFF".
2) Disconnect PCSV and Vacuum Hose.
3) Apply vacuum on PCSV with Hand Vacuum Gauge.

4) Is the PCSV keeping the Vacuum?

YES

» 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) Ignition "OFF"
2) Remove Injector.

3) Check Leakage and clog on Injector.

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

SPECIFICATION :

ITEM

Specification

Coil Resistance

13.8 ~ 156.2Q
at 20C (68°F)
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1. Injector Power
2. Injector control

EFPF301B

5) Is the measured resistance within specifications?

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

P 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 Shootmg Gunde -

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

b Go to "Check ECM" as below.

» Repair as necessary and go to "Verification of Vehicle Repair" procedure.
5. 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(B1S2) sensor signal connector.
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1.6 SIMU-SCAN

* [OMGEN SENSOR-B1-/S1 B.9 V &
o OXGEN SENSOR-B1/S2 8.9 U
TARGET IDLE RPH B
ISC ACTUATOR DUTY 1. Sensor Ground
¥ 2. Sensor(B1S2) Signal

SIMULATION OF UOLTAGE

988 mU

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

3. sSensor(B1S2) Heater Control
4. Sensor (B1S2) Heater Power

EFPFG06A

5) Is the HO2S(B1/S2) signal value changed 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 then go to "Verification of VehicleRepair" procedure.

b Substitute with a known-good ECM and check for proper operation. 7 -
> if the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR ersross

Refer to DTC P0136.
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DTC P0140 HO2S CIRCUIT NO ACTIVITY DETECTED (BANK 1 / SENSOR
2)

COMPONENT LOCATION  ecesseos
Refer to DTC P0136.
GENERAL DESCRIPTION  cisuren

Refer to DTC P0136.

DTC DESCRIPTION  ezsoras

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 ecsr1400

Item Detecting Condition Possible Cause
DTC Strategy ¢ No signal activity
Cf:c;aizfns + Time after dew point detected > 10s . Po(;;%rncci)rnér‘hecf;rttici’:s\ignal St
Threshold < Signal voltage changes higher than 2V after HO2S * B152
Value heater operation stops > 4times * ECM
MIL « ON

¥ B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor
SPECIFICATION  e2e2e01

Refer to DTC P0136.

SCHEMATIC DIAGRAM  eraarsos

Refer to DTC P0136.

SIGNAL WAVEFORM & DATA  eooersis

Refer to DTC P0136.

MONITOR SCANTOOL DATA epsrsiis

Refer to DTC P0136.

TERMINAL AND CONNECTOR INSPECTION  czcssie2

Refer to DTC P0136.
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SIGNAL CIRCUIT INSPECTION  esacosnas

1. IG "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?

_YES

P Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  eoarases

1. Visual Inspection.

1) 1G "OFF"
2) Disconnect HO2S(B1/S2) connector.
3) Check that HO2S(B1S52) is contaminated or damaged by foreign materials.
4) Has a problem been found?
YES
P Go to "Check ECM" as follows.
| NO |
B Substitute with a known - good HO2S(B1/S2) and check for proper operation.
» 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 SINU-SCAN

&
* (OXGEM SENSOR-Bi~Si 8.5 U
A OHGEN SENSOR-B1/S2 .
TARGET IDLE RPM )
ISC ACTUATOR DUTY 1. Sensor Ground
¥ : 2. Sensor(B1S2) Signal
SIMULATION OF UOLTAGE 7 - 3. Sensor(BlS2) Heater Control
\4/\3 4. Sensor(B1S2) Heater Power
[} i
988 ml)

( CH B ORLY )

[METR] [SINL L+ [ — J[Fx]

EFPF606A

5) Does the signal value of HO2S(B1/S2) 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 "Verificationof 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.

VERIFICATION OF VEHICLE REPAIR cssrsorr

Refer to DTC P0136.
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[DTC P0141 HO2S HEATER CIRCUIT (BANK 1 / SENSOR 2)

COMPONENT LOCATION  ecososrr

Refer to DTC P0136.

GENERAL DESCRIPTION  esoee

Refer to DTC P0136.

DTC DESCRIPTION  esei0est

If the internal resistance of heater is over the threshold value under enable conditins, PCM sets DTC P0141.

DTC DETECTING CONDITION  ese0sano

ltem Detecting Condition Possible Cause
DTC Strategy » Check heating condition
Enable » Catalyst temperature (model) 200 ~550C
Conditions : :Er;t:;\tke ar ﬁempe;gt;rﬁ 1>6 1Z/C ¢ Poor connection
aftery votage 1. . « Open or short to ground
Threshold ¢ Internal resistance > threshold f (cat. ~ in signal circuit
Value - temp., heater power) R e B1S2
~ p e ECM
1agnos e e Above 6 sec
Time
MIL e ON
% B1S2 : upstream oxygen sensor / B1S2 : downstream oxygen sensor
SPECIFICATION  cira7p0s
ITEM Specification

Heater Resistance Approx. 9.0 (20T)
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SCHEMATIC DIAGRAM  esesaosa

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
HO2S (S2) ECM
3 Terminal Connected to Function
1 ECM CO1-1 (55) HO2S (S2) Signal

_FU_]_”J 4 {Co1-1 (28) Heater (S2) Control 2 ECM CO1-1 (35) Sensor Ground

1 = 3 Main Relay Battery Voltage (B+)
=N 1C01-1(55) HO2S (S2) Signal 4 ECM C01-1 (28) Heater (S2) Control

2 [Co1-1 (35) GND

v

Main Relay

[HARNESS CONNECTOR]

11[12]13{14 15|16 17[18[19]|20]|21]| 22| 23] 24 5|4
30[31|32{33|34 37| 38|39 40[41]42]43

25(26

Y 3 -
L3 L4 4445 49]50]51]52]53]54 58] 56 57 58] 5960|6162 co1-1
= 63]64 68]69] 70|71 72[73]7a[75] 76| 77| 78] 79] 80 a1] 2 *

HO2S [S2] (C16) ECM

EFPFO03A

SIGNAL WAVEFORM & DATA  essoeoor

Refer to DTC P0136.

MONITOR SCANTOOL DATA  esnsoeo

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

3. Monitor "HO2S(B1S2)" parameter on scantool.

1.2 CURRENT DATA 21769
I
* |028 OPERATIONCB1/S1) ON
L1028 OPERATIONt B1/52) i
X |OXGEN SENSOR-B1-S1 8.7 v e
¥ |ONGEN SENSOR-B1/82 8.8 vy

ANGLE BETWEEN CKP&CHP
CAMSHAFT POSITION
CAMSHAFT POSI.-TARGET
TRANSAKLE RANGE SW

FIX | [PaRT] [FULL| [HELP| [GRPH]| [RCED]|

EFPFB02A
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4. s the "HO2S(B1S2)" 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  esaiior

Refer to DTC P0136.

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

2. Disconnect HO25(B1S2) connector.

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

4. Measure voltage between terminal '3 of HO2S (B1S2) harness connector and chassis ground.

Specification : B+

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

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

CONTROL CIRCUIT INSPECTION  escesoss

1. 1G "OFF".
2. Disconnect HO2S(B1S2) connector.
3. IG"ON" & ENG "OFF"

4. Measure voltage between terminal 4 of HO2S(B1S2) harness connector and chassis ground.b

Specification : Approx. 3.5V

5. Is the measured voltage within specification?
YES

P 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  esiacer
1. Check Heater resistance.

1) 1G "OFF".

2) Disconnect HO2S(B1S2) connector.

3) Measure resistance bwteen terminal 3 and 4 of HO2S(B1S2) connector.(Component Side)

SPECIFICATION :

ITEM Specification

Heater Resistance ' Approx. 9.0 (20TC)

1. HO2S(S2) Signal

2. Sensor Ground

3. HO25(S2} Heater Power
4. HO2S5(52) Heater Control

EFPF300F

4) s the méasured résistance 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.

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

VERIFICATION OF VEHICLE REPAIR &esiz250

Refer to DTC P0136.
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[DTC P0171 SYSTEM TOO LEAN (BANK 1) ‘ |

GENERAL DESCRIPTION  e2r02284

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 essoscce

If the correction value of air-fuel ratio is higher than the threshold value, PCM sets DTC P0171.

DTC DETECTING CONDITION  esoseico

Item Detecting Condition Possible Cause

DTC Strategy ¢ Long-term fuel trim limit

e Coolant temperature > 70T
o Intake air temperature < 80C

General
Enable e Throttle angle < 60%
Conditions » Closed Iqop control enabled
¢ No transient control phase
¢ No canister purge phase
Enable ¢ Engine load : 30~75 %
Conditions e Air mass : 40~200 kg/h « Poor connection
Threshold o ¢ Related sensor
Casef Value * Multiplicative > 1.23 « Intake air system
Diagnostic e Fuel pressure
9 . 30 sec | e ECM
Time
Enable * Engine speed < 920 rpm

Conditions e Air mass < 24 kg/h

Threshold
Case2 r « Additive value > 8.5 %

Value

Diagnostic . 20 sec
Time

MIL * ON

MONITOR SCANTOOL DATA  esseesn

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

& &

% [BATTERY VOLTAGE 13.8 ¥ % [MAP SENSOR 33.6 kPa

* |COOLANT TEMP. SEMSOR 85.5 °C % [MAP SENSOR(V) 1.3 v

% [INT.AIR TEMP.SHSR 51.8 °C E * THROTTLE P.SNSR(V) 8.4 V

% (I EED * |ISC ACTUATOR DUTY

» |INJECTION DUBATION #1 4.1 mS * ] 'NSOR-B1/51 :

% [INJECTION DURATION 2 4.1 mS » |OXGEN SENSOR-B1/SZ #.59 v

* [INJECTION DURATION $3 4.1 mS * |EVAP. PURGE VALVE 8.8 %

* |INJECTION DURATION #4 4.1 mS INJECTION DURATION #1 4.1 mS
¥ ¥

FIX | |SCRN||FULL| [PART] [GRPH]| [F1x | [scru]| [FULL] [raRT] [GRPH]

EFPFO35A
4. Are the parameters displayed correctly?
YES
P Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or wasrepalred 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 mmsessn

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be causéd 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?
YES
B Repair as necessary and go to "Verification of vehicle Repair" procedure.
P Go to "System inspection" procedure.

SYSTEM INSPECTION  epoisere

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) s there any leakage?
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_YES

P Repair as necessary and go to "Verification of vehicie Repair" procedure

P Go to "Fuel line check" procedure.

2. Fuel line check.

1

2)

Check "Fuel line system"

P Check looseness of connectors on fuel line.

P Check looseness, damage, or interference of vacuum hose on fuel line.
B Check damage, leakage or bending on fuel line pipe.

Is fuel line normal?

b Go to "Fuel line pressure check" procedure.

¥ 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. |

Connect a fuel pressure guage to a fuel filter by a fuel pressure guége adaptor.

Engine start and measure a fuel pressure.

Specification : Approx. 3.5kg/cm?

7)

Is the fuel pressure normal?
YES

P Go to "Component inspection" procedure.

B Check clogging on the fuel filter.

P 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  cearr2ees

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 normal?
YES

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.

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.

P Substitute with a known - good PCSV and check for proper operation. -
P 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
e at 20C (68°F)
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1. injector Power
2. Injector conirol

EFPF301B

5) Is the measured resistance within specifications?
YES

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.

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 coosiecc
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 troubleshooting procedure.

B System is performing to specification at this time.
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IDTC P0172 SYSTEM TOO RICH (BANK 1)

GENERAL DESCRIPTION  ecropser

Refer to DTC P0171.

DTC DESCRIPTION  ecossans

If the correction value of air-fuel ratio is lower than the threshold value, ECM sets DTC P0172.

DTC DETECTING CONDITION  &crsseos

ftem Detecting Condition Possible Cause
DTC Strategy e Long-term fuel trim limit
= Coolant temperature > 70C
e Intake air temperature < 80T
General
Enable e Throttle angle < 60%
o = Closed loop control enabled
Conditions -
¢ No transient control phase
* No canister purge phase
Enable e Engine load : 30~75 %

Conditions ¢ Air mass : 40~200 kg/h

» Poor connection

Case1 Threshold e * Related sensor
Value e multiplicative value < 0.77 » Intake air system-
. : * Fuel pressure )
Dlagnostlc e 30 sec . ECM
Time . :
Enable * Engine speed < 920 rpm

- Conditions ° Air mass < 24 kg/h

Threshold
Case2 ° « additive value < -8.5%

Value

Diagnostlc « 20 sec
Time

MIL « ON

MONITOR SCANTOOL DATA  esoanto

Refer to DTC P0171.

TERMINAL AND CONNECTOR INSPECTION  cesorcan

Refer to DTC P0171.

SYSTEM INSPECTION eescisc

1. Air clog check

1) Check "Air intake system"
B Check clog of air-cleaner.
» 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?
YES
P Repair as necessary and go to "Verification of vehicle Repair" procedure

B Go to "Fuel pressure check" procedure
2. 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 gQage to a fuel filter by a fuel pressure guage adaptor.

6) Engine start and measure a fuel pressure.

Specification : Approx. 3.5kg/cm?

7) s the fuel pressure normal?

YES

P Go to "Component inspection" procedure.

P 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  ccruses
1. PCV(Positive Crankcase Ventilation) valve check.
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 normal?

YES

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

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
S at 20C (68°F)

4.

1. Injector Power
2. Injector control

EFPF301B
5) Is the measured resistance within specifications?
YES

> Go to "Sensors related to air/fuel ratio check" procedure.

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

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?
YES

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  ernorcas

Refer to DTC P0171.
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[DTC P0230 FUEL PUMP PRIMARY CIRCUIT

|

COMPONENT LOCATION  eosorore

Main Relay

Fuel Pump Relay

EFPF7010

GENERAL DESCRIPTION  eroesass

The PCM 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 PCM monitors
the control circuit between the fuel pump relay and the ECM. When the ignition switch is turned ON, the PCM energizes
the fuel pump relay, which sends power to the fuel pump. ‘

DTC DESCRIPTION  erazsaeo

If there is Open in fuel pump circuit, PCM sets DTC P0230.

DTC DETECTING CONDITION esroiean

item Detecting Condition Possible Cause

DTC Strategy = Circuit continuity check, open
CE:;E:; e Poor connection
tions e Open or short to ground

Threshold | in power circuit

Value ; | = Open in control circuit

! . e Fuel pump relay
Diagnostic . .

Time Continuous PCM

MIL * OFF

SPECIFICATION  cs4ra1

Coil

70Q ~ 120Q
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SCHEMATIC DIAGRAM  eos22025

[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—12 3 ECM C01-1 (70) Fuel Pump Relay Control
5 3 [Co1-1 (70) Fuel Pump 4 - -
i Realy Control 5 Main Relay Battery Voltage (B+)
Main Relay Euel 9
Pump ——
[HARNESS CONNECTORS]
1 67891011121314151617181920212223245|4
2 25]26(27128(29|30{31(32|33(34|35|36|37|38|39|40|41]42|43 3
5143 44|45|46[47)|48(49]50|51|52|53|54|55|56|57(58|59]60|61|62
63(6465|66|67|68|6970{71|72|73|74|75|76]|77] 78| 79]80[81 2[1
FUEL PUMP RELAY (E45) i ECM

EFPFO08A

MONITOR SCANTOOL DATA esszeoon
1. Connect scantool to Data Link Connector(DLC).
2. Engine start.

3. Monitor the "Fuel pump relay" parameters on the scantool.

1.2 CURRENT DATA 13769
F 3
FUEL-CUT OFF STATUS OFF
START SIGNAL OFF C
FUEL PUMP: ON
MFI CONTOROL RELAY  ON
SYNCRO. STATE(CKP/CMP)  ON
AsF CLOSED LOOP ON
CNOCKING DETECTED OFF
ENGINE BUNNING ON
¥
[FI® | [PART | [FULL] [HELP| [6RPH] [RCRD]

LFJF499A

4. Are the parameters displayed correctly?

_YES
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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  essorss0

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 "Fuel pump relay-circuit inspection" procedure.

POWER CIRCUIT INSPECTION  esesorrs

1.

Key "OFF".

2. Disconnect fuel pump relay.

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

4.

Measure the voltage between terminal 1 and 5 of fuel pump relay harness connector.

Specification : B+

Is the measured voltage within specifications?
=
B Go to "Control circuit inspection" procedure.

B Check "SNSR 10A" fuse between fuel pump relay and main relay.
P Check "ECU A 30A" or F/PUMP 15A fuse between fuel pump relay and battery.
» Repair Open or Short in power circuit, and go to "Verification of vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  eessrero

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?

YES

P Go to "Component inspection" procedure.

B Repair Open in control circuit, and go to "Verification of vehicle Repair" procedure.

COMPONENT INSPECTION  ecesroro

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 (70Q ~ 120Q)
O s ©,

5)

@

EFPFO38A
Is the measured resistance within specification?
YES

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.
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P 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 cizsis80

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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FUEL SYSTEM

DTC P0261
DTC P0264
DTC P0267
DTC P0270

CYLINDER 1-INJECTOR CIRCUIT LOW
CYLINDER 2-INJECTOR CIRCUIT LOW
CYLINDER 3-INJECTOR CIRCUIT LOW
CYLINDER 4-INJECTOR CIRCUIT LOW

COMPONENT LOCATION  &rszoor2

Injector

GENERAL DESCRIPTION  eocacecs

EFPF701K

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  eoororsc

If there is Short to ground in injector #1/2/3/4 circuit, PCM sets DTC P0261/P0264/P0267/P0270.

DTC DETECTING CONDITION  erss0s0s

ltem Detecting Condition Possible Cause
DTC Strategy » Circuit continuity check, low
Enable
Conditions » Poor connection
‘ ¢ Short to ground in control
Th\r/eshold e Short to ground circuit
alue )
* |njector
Dlagnostlc « Continuous « ECM
Time
MIL * ON
SPECIFICATION  ersi252
Item Specification

Coil Resistance 13.8 ~ 15.2Q at 20T (68°F)
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SCHEMATIC DIAGRAM  eosieas

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]

ECM Injector #1
Injector #1 5 Terminal Connected to Function
[C01-1 (27)  Injector #1 1 Main Relay Battery Voltage (B+)
m 1 ) 2 ECM C01-1 (27) Injector #1 Control
——> Main Relay
Injector #2 Injector #2
G 2 @01-1 (6) Injector #2 Terminal Connected to - Function -
1 Main Relay Battery Voltage (B+)
m;____) Main Relay 2 ECM CO01-1 (6) Injector #2 Control
Injector #3 Injector #3 )
2 EJO1-1 (7) Injector #3 Terminal Connected to Function
M . A Main Relay Battery Voltage (B+)
> Main Relay ' ] 2 ECM C01-1(7) . | Injector #3 Control
Injector #4 5 = Injector #4
16011 (47) Injector #4 Terminal Connected to Function
X_QZ& _1—__—> Main Relay 1 Main R‘elay _ /Batfelfy Yoltage (B+)
2 ECM CO01-1 (47) " | Injector #4 Control -

[HARNESS CONNECTORS]

{00;

12|18[14|15[16 |17 |18[19]|20[21]22|23]24] 5 | 4
C51-1 )|31]|32{ 33| 34|35]| 36| 37| 38] 3] 40[41]42]43
Injector #1 5015152153
69]70{71]72]73[74
@
c51-3 . csl4 ; o
Injector #3 Injector #4 o ; ECM

EFPFO09A
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FUEL SYSTEM

SIGNAL WAVEFORM & DATA  ezsceons

FR__CH AS5.8Y lcH BEECREY

- Injection "I

duration -

[zoot] [CUBS] [B-ST] RECD] [MENU]

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  ecorrsen

1.

Connect scantool to DLC (Data Link Cable).

2. Warm up the engine to normal operating temperature.

3.

4.

Monitor "injector" parameter on scantool.

1.2 CURRENT DATA 16756

1.2 CURRENT DATA 33/58

";‘

ENGINE SPEED 699  rpm

&

SYENGINE SPEED. = 695 *

¥ [INJECTION DURATION f1 . 4.1 =S LI INJECTION DURATION #1

% |[INJECTION DURATION 2 4.1 nS |m * |[INJECTION DURATION #2 4.9 nS

% [INJECTION DURATION #3 4.1 mS % |INJECTION DURATION #3 4.9 nS

% (INJECTION DURATION #4 4.1 mS % |[INJECTION DURATION 4 4.9 nS
BATTERY VOLTAGE 13.6 U FUEL PUMP RELAY ON |
MAP SENSOR 33.2 kPa MF1 CONTROL RELAY ON
MAP SENSOR(V) 1.3 U VEHICLE SPEED 6.8 Kn/h

¥ ¥

[F1x | [scen| [FuLL] [paRT] [GRPH]

FIX | [ScenN] [FuLL] [PART| |GRPH|

Normal State Abnormal State

Is the "Injector” parameter displayed correctly?

YES

LFJF479A

EFPFO39A

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.
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TERMINAL AND CONNECTOR INSPECTION  ecesonia

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

» Go to " Control Circuit Inspection " procedure.

CONTROL CIRCUIT INSPECTION  eoesocen

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

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

Specification : Approx. 3.5V

5. Is 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  essceass

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

Coil Resistance at 20C (68°F)
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1. injector Power
2. injector control

EFPF301H

4) 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.

P 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 easser2
After a repair, it is essential to verify-that the fault has been corrected.
1. Connect scan tool and select "Diagnbstic 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 troubleshooting procedure.

P 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  zeorerrs

Refer to DTC P0261.

GENERAL DESCRIPTION  cesssece

Refer to DTC P0261.

DTC DESCRIPTION  esscenee

If there is Short to battery in injector #1/2/3/4 circuit, PCM sets DTC P0262/P0265/P0268/P0271.

DTC DETECTING CONDITION . ei7ssoss

Item Detecting Condition Possible Cause
DTC Strategy e Circuit continuity check, high " / '
Enable v :
Conditions ¢ Poor connection
e Short to power in controi
Th\r/ZiT:[d = Short to battery circuit
|~ e Injector
Dlagnostlc o Continuouss " - ...~ * ECM
Time ~
MIL °* ON

SPECIFICATION  eossnsns

Refer to DTC P0261.

SCHEMATIC DIAGRAM  eisssses

Refer to DTC P0261.

SIGNAL WAVEFORM & DATA  esiaress

Refer to DTC P0261.

MONITOR SCANTOOL DATA esisoca

Refer to DTC P0261.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0261.

E8E9202F
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CONTROL CIRCUIT INSPECTION  esroren

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

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

Specification : Approx. 3.5V

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

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

COMPONENT INSPECTION  esroucct

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

Coil Resistance . -
at 20C (68°F)

1. Injector Power
2. Injector control

EFPF301H
4) Is the measured resistance within specification?
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.
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» 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.

VERIFICATION OF VEHICLE REPAIR &rieonro

Refer to DTC P0261.
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|DTC P0300 RANDOM/MULTIPLE CYLINDER MISFIRE DETECTED |

COMPONENT LOCATION  eosesrzs

2
Ignition Coil

EFPF701N

GENERAL DESCRIPTION  ezsicen

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 PCM monitors the crankshaft speed vari-
ation to determine if any misfiring generated. The PCM 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 eoisera

If there happen misfires over the threshold value at 2 cylinders or more, PCM sets DTC P0300.
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DTC DETECTING CONDITION  eisacat

Item

Detecting Condition

Possible Cause

DTC Strategy

Engine roughness through crankshaft speed
fluctuation

* Engine speed 400~6000rpm
* Engine load > Zero torq.
Enable * Eng. load change < Max.
Conditions * Eng. speed change < Max.
» Time after engine start > 25 sec ,
: . e Poor connection
¢ Intake air temperature > -7.5C " : ,
* |gnition system
Threshold » Misfire rate for FTP(Federal Test Procedure) ¢ Fuel system
Value emission thresh > 5% * Intake/exhaust air system
: . ° [gnition timing
Case1 Dla_[gi:lno:tlc e 1000 revs - Injector
e ECM
MIL « ON
Threshol ,
| \leug d * 4% < Misfire rate for catalyst damage < 22%
Case2 Dlagnostic . 200 revs
Time ‘
MIL e Immediately (Blink)
SPECIFICATION  eceoosos
ltems 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  ensrsncr

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECM IG COIL (CYL. #2,3)
Terminal Connected to Function

! Y. 2 [Co1-1 (1) Cyl. #2,3 Control 1 IG ON Battery Voltage (B+)
DT 2 ECM CO1-1(2) | IG Coil (Cyl. #2,3) Control
=T

IG COIL (CYL. #1,4)

1 T 2 Eco1 -1 (5) Cyl. #1,4 Control Terminal Connected to Function
T 1 IG ON Battery Voitage (B+)
/——I 2 ECM C01-1(5) | 1G Coil (Cyl. #1,4) Control

4
Main Relay
[HARNESS CONNECTORS]
Cco1-1

617]8]9]10]11]12]13]14]15[16]17]18|18]20] 21| 22| 23
2 11 2 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|60 |64

63|64|65/66|67|68|69]170171|72|73[74|75|76|77{78] 79|80

C09-1 C09-2
IG COIL (CYL #2,3) 1G COIL (CYL #1,4) - ECM

EFPF0O10A

MONITOR SCANTOOL DATA ensiossc

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.

1.2 CURBENT DATA 33-50 1.2 CURRENT DATA 33/56
& &
¥ |[EMGINE SPEED 783 rpnm ¥ |ENGINE SPEED 694 rpn
ERINJECTION DURBATION H1 41 nS ] INJECTION DURATION 11 4i1 nS
% [IMJECTION DURATION #12 4.1 nS % [INJECTION DURATION ##2 4.9 nS
% [INJECTION DURATION 3 4.1 nS % |INJECTION DURATION 3 4.9 nS
% |[IGNITION TIMING {1 5.3 DEG ¥ |IGNITION TIMING #1 19.5 DEG
% [IGNITION TIMING #2 5.3 DEG |E * [IGNITION TIMING H2 19.5 DEG |®
* [IGNITION TIMING 13 5.3 DEG % |IGNITION TIMING H3 19.5 DEG
% [IGNITION TIMING $4 5.3 DEG * |IGNITION TIMING H4 19.5 DEG
¥ ¥
[Fix | [scru| [FuLL] [PaRT] |GRPH] [F1x | |scen] [FULL] [ParT ]| [GRPH]

Abnormal State

Normal State

EFPFQ40A

4. Are the parameters displayed correctly?

YES
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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.

» Go to "Terminal and Connector Inspection" procedure

TERMINAL AND CONNECTOR INSPECTION  esronzee

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?

YES

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

B Go to "System inspection™ procedure.

SYSTEM INSPECTION  econssic

1. Spark cable check

1) ‘Do visual inspect- : I
B Check contamination or damage on spark cable.

2) Measure the resistance of spark cable.

Specification : 5.6kQ m + 20%

3) 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.
2. Spark plug check.
1) Remove cylinder’s spark plugs.

2) 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.

3) Has a problem been found in any of the above areas?
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» Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure

P Go to "Compression pressure check" procedure.

3. Compression pressure check.

1
2)
3)
4)
5)

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?
’YES‘
» Go to "Ignition system check" procedure.

» 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. »

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

4. Ignition system check

1)
2)
3)

4)
5)

Key "OFF".
Disconnect Ignition coil connector.

Do visual inspection.
P Check contamination or damege on ignition coil.

Key "ON".

Measure the voltage between terminal 1 of ignition coil #1, #2 harness connector and chassis ground.

Specification : Approx. B+
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<C09-1> ’ <C09-2>

1. Power
2. Primary Coil Control

EFPF301U

6) Is the measured voltage within specifications?

P Go to "Ignition coil check" procedure.
» Repair Open or Short to ground in-power circuit, and go to "Verification of Vehicle Repair" procedure. .
5. lIgnition coil check

1) Measure the resistance between terminal 1 and 2 of |ngnmon coul connector #1 #2
(Component side / Primary coil)..: : o : :

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. La
(Component side / Secondary coil) B

SPECIFICATION

ltems Resistance
Primary coil Secondary coil .
0.87 + 10% at 20°C (68°F) 13.0 £ 10% at 20C (68°F)

1. Power
2. Primary Coil Control

EFPF301V

3) Is the measured resistance within specifications?

YES

» Go to "Timing mark check" procedure.
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P 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 mark normal?
YES

P Go to "Air leakage check” procedure.

b 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?
YES |
P Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.
b Go to "PCV(Positive Crankcase Ventilation) valve check" procedure.
8. PCV(Positive Crankcase Ventilation) valve check.
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 normal?
YES

P Go to "Injector 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‘

9. Injector check.

1) Key "OFF".
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2) Remove injectors.
3) Check leakage or clog on injectors.
4) Measure the resistance between terminal 1 and 2. (Component side)
SPECIFICATION :
ITEM Specification
; : 13.8 ~ 15.2Q
Coil Resistance
at 20C (68°F)
<C51-1,2,3,4>

5)

1. Power
2. Primary Coil Control

Is the measured resistance within specification?

YES

B Go to "Fuel line check" procedure. ‘

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

EFPF301W

P If the problem is corrected, replace injector and go to "Verification of Vehicle Repair” procedure.

10. Fuel line check.

1)

2)

Check clog, contamination and damage on fuel line.

- 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.

Is the fuel line normal?

=

» Go to "Fuel pressure check" procedure.

b Repair as necessary and go to "Verification of Vehicle Repair" procedure.

11. Fuel pressure check.

1)
2)

3)

Key "OFF".
Disconnect a fuel pump relay.

Engine start and wait until engine stop. and then key "OFF".
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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) s the fuel pressure normal?
YES

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 Check clogging on the fuel filter.

P 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.

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

VERIFICATION OF VEHICLE REPAIR  esosseso
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
» Go to the applicable troubleshooting procedure.

B System is performing to specification at this time.
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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 cscaasce

Refer to DTC P0300.

GENERAL DESCRIPTION  esrzss1

Refer to DTC P0300.

DTC DESCRIPTION  eosi0150

If there happen misfires over the threshold value at #1/2/3/4 cylindef, PCM sets DTC P0301/P0302/P0303/P0304.

DTC DETECTING CONDITION  excaacos

ltem Detecting Condition Possible Cause

» Engine roughness through crankshaft speed

DTC Strategy fluctuation

Engine speed 400~6000rpm
Engine load > Zero torg.

Eng. load change < Max.
Eng. speed change < Max.
Time after engine start > 25 sec ‘
Intake air temperature > -7.5C

Enable
Conditions

. Poor-connection .
‘Ignition .system'

Threshold |  Misfire rate for FTP(Federal Test Procedure) o Fuel system
Velue | emission thresh > 5% -+ Intake/exhaust air system
Casel | Diagnostic ¢ Ignition timing
'I%me * 1000 revs « Injector
e ECM
MIL * ON
Threshold
\r/ZISue * 4% < Misfire rate for catalyst damage < 22%
Case2 Dlagnostic e 200 revs
Time _
MIL * Immediately (Blink)

SPECIFICATION  ennirrs

Refer to DTC P0300.

SCHEMATIC DIAGRAM  ceconsi

Refer to DTC P0300.

MONITOR SCANTOOL DATA  ccsosoee

Refer to DTC P0300.
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TERMINAL AND CONNECTOR INSPECTION  &1apssrs

Refer to DTC P0300.

SYSTEM INSPECTION  evrrreac

1. Spark cable check

1} Do visual inspect

B Check contamination or damage on spark cable.

2) Measure the resistance of spark cable.

Specification : 5.6kQm = 20%

3)

Is the measured resistance within specifications?
YES
P Go to "Check Spark Plug" as below.

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

2. Spark plug check.

1)
2)

1)
2)
3)
4)

5)

Remove cylinder’s spark plugs.

Visually/physically inspect the following items:
- Damaged insulation, Worn electrodes, Oil or fuel fou!ed Loose termlnals 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?
vYES'

» 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?
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6) Is compression pressure for each cylinder displayed within specifications?
P Go to "Ignition system check" procedure.

» Add a small amount of oil through the spark plug hole, and repeat above steps.
B If the addition of oil causes the compression to rise, the cause is a worn or damaged piston ring or cylinder

inner surface.
P If the compression remains the same, the cause is a burnt or defective valve seat, or pressure is leaking from

the gasket.
» Repair as necessary and go to "Verification of Vehicle Repair" procedure.

4. lIgnition system check
1) Key "OFF".
2) Disconnect Ignition coil connector.

3) Do visual inspection.
P Check contamination or damege on ignition coil.

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

5) Measure the voltage between terminal 1 of ignition coil harness connector and chassis ground.

Specification : Approx. B+

6) Is the measured voltage within specifications?
YES

¥ 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. lIgnition coil check

1) Measure the resistance between terminal 1 and 2 of ingnition coil connector.
(Component side / Primary coil)

2) Measure the resistance between terminal for cylinder.
(Component side / Secondary coil)

SPECIFICATION

Items Resistance
Primary coil Secondary coil
0.87 £ 10% at 20C (68°F) 13.0 £ 10% at 20C (68°F)

3) Is the measured resistance within specifications?




FLA -192

FUEL SYSTEM

P Go to "Timing mark check" procedure.

P 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)
2)
3)

Key "OFF".

Check the timing mark.

Is the timing mark normal?

P Go to "Air leakage check" procedure.

P 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 itéms,

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?

;YESIY

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

P Go to "PCV(Positive Crankcase Ventilation) valve check" procedure.

8. 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?

YES

P Go to "Injector 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.
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9.

Injector check.

1)
2)
3)

4)

Key "OFF".
Remove injectors.
Check leakage or clog on injectors.

Measure the resistance between terminal 1 and 2. (Component side)

SPECIFICATION :

ITEM Specification

13.8 ~ 15.2Q

Coil Resistance
S at 20C (68°F)

5)

<C51-1,2,3,4>

1. Power
2. Primary Coil Control

EFPF301W

Is the measured resistance within specification?

YES

P Go to "Fuel line check” procedure.

» 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.

10. Fuel line check.

11.

1)

2)

Check clog, contamination and damage on fuel line.
- 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.
Is the fuel line normal?
YES

» Go to "Fuel pressure check" procedure.

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

Fuel pressure check.

1)

Key "OFF".
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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) s the fuel pressure normal?

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.

» 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.

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

VERIFICATION OF VEHICLE REPAIR ecossaen

Refer to DTC P0300.
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[DTC P0325 KNOCK SENSOR 1 CIRCUIT

COMPONENT LOCATION  erioreec

GENERAL DESCRIPTION  c1esoncs

LFJFB00F

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 PCM 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  ccssams

If the signal of knock sensor is less than threshold under enable conditions; PCM sets P0325. e

DTC DETECTING CONDITION  cse7a0m

Item

Detecting Condition

Possible Cause

DTC Strategy

» Sensor signal check

Enable ¢ Engine coolant temperature > 40T
diti . i
Conditions Engine speed > 2600 rpm « Poor connection |
Threshold « Sensor signal < threshold(which is the * Open or short in signal circuit
Value function of engine speed.) * Knock sensor
Di - ° PCM
lagnostlc » Continuous
Time
MIL e OFF
SPECIFICATION  essseecc
ltem Specification

Capacitance

950 ~ 1,350pF
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SCHEMATIC DIAGRAM  coesiero

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
KS ECM
1 ~ ) Terminal Connected to Function
m LC01-1 (19) KS [B] Signal 1 ECM CO01-1 (19) KS [A] Signal
2 [Co1-1 (20) KS Ground 2 ECM CO01-1 (20) KS [B] Signal
[HARNESS CONNECTORS]
g 6]7]8]9[10{11]12]13]14[15]16]17 23245l4
do |1k 25|26 27281 29|30[31]32]33]34] 35| 36 37 38 39/ 40[ 4142 [ 43— Co1-1
44145|4a6|47|48|49|50|51|52|53|54]55|56|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 (C13) ; ECM

EFPFO11A

SIGNAL WAVEFORM & DATA cssooron

GENERaL SENsorZ. e 1.8 nS
IM:=5342, 9nU ; MAX: 325. Tmi!

a ,

H

..a
[zoor| [cums] [B-5T] [HEMU] [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  ecsenors

1. Connect scantool to DL.C(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 DaTaA 5969
&
% |ENGINE SPEED 728. Brpn
g KNOCK ADAPTION-CYL.1 8.8 DEG |
¥ |[KNOCK ADAPTION-CYL.Z 8.8 DEG
* |[KNOCK ADAPTION-CYL.3 8.8 DEG
* [KNOCK ADAPTION-CYL.4 6.8 DEG

UEHICLE SPEED
SHORT TERM FUEL
FE VALVE(OUT 3

|FIx | |PaART | [FULL] [HELP| |GRPH| [RCRD]

LFJF565A

4. Are the parameters displayed correctly ?

YES
P Fault is intermittent caused by poor cbntact 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 cersssse

1.

Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can aléd 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.

B Go to "Knock sensor circuit inspection” procedure.

SIGNAL CIRCUIT INSPECTION  ecszsess

1.

Check Short to Voltage in signal circuit.
1) Key "OFF".
2) Disconnect Knock sensor connector.

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

P Repair Short to Power in signal circuit and then, go to "Verification of Vehicle Repair" procedure.
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?
YES

P Go to "Check Open in signal circuit" procedure.

P Repair Short to ground in signal circuit and theh, go td "Verification of Vehicle Repair” proéedure.
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?

YES

B Go to "Check Open in ground circuit" procedure.

B Repair Open in signal circuit and then, go to "Verification of Vehicle Repair" procedure.
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GROUND CIRCUIT INSPECTION  ercazaon

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  &cesiee
1. Check Knock sensor.
1) Substitute with a known - good Knock sehsc}r,:and check féf proper operation.
2) Is the signal normal? et e
YES

P Replace Knock sensor and go to "Verification of 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 ezsreor:
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 troubleshooting procedure.

P System is performing to specification at this time.
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IDTC P0335 CRANKSHAFT POSITION SENSOR A CIRCUIT |

COMPONENT LOCATION  :ssoner

CKPS

AFJF378B

GENERAL DESCRIPTION E4A1200E

A Crankshaft Position Sensor (CKPS) is a magnetic type sensor that generates voltage using a sensor and a target wheel
mounted on the crankshaft; there are 58 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 58 rectangular signals and one longer
signal. The PCM calculates engine RPM by using the sensor’ s S|gnal and controls the injection duration and the ignition
timing. Using the signal differences caused by the longer slot, the PCM identifies which cylinder is at top dead center.

DTC DESCRIPTION  eucrase

If CKPS cannot find reference mark during 6 times or more, PCM sets DTC P0335.

DTC DETECTING CONDITION  esorrsce

Item Detecting Condition Possible Cause
DTC Strategy ¢ Reference mark check
Enable
Conditions
e Poor connection :
Threshold « No reference mark > 6 times * Open or short in signal circuit
Value
o CKPS
Diagnostic ) ) ¢« PCM
Time Continuous
MIL ON

Condition * ON




SIGNAL WAVEFORM & DATA

E2140842
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SCHEMATIC DIAGRAM  cooossss
[CIRCUIT DIAGRAM]
CKPS ECM [CONNECTION INFORMATION]
2 [C01-1 (15) CKPS Signal Terminal Connected to Function
1 ECM CO01-1 (34) CKPS Signal
D 2 ECM CO01-1 (15) CKPS Signal
1 {Co1-1 (34) cKPs signal ‘ -
Terminal Connected to Function
CMPS Ground 1 Main Relay Battery Voltage (B+)
3 —T_-— 2 ECM C01-1 (79) CMPS Signal
3 Chassis Ground Sensor Ground
@ D 2 [Co1-1 (79) CMPS Signal
1 #- Main Relay
[HARNESS CONNECTOR]
6({7(8]9 12[13{14 {15 17131920212223245|4
— 25|26{27(28 31/32/33|34|35(36|37|38[39{40]41]|42{43 " ; i
/\\"‘(/ D 7 44|45]46a7 50|51|52|53(54 |55 |56|57|58]59|60|61|62 - Co1-1
E\2 \1 1l E\3/(2 \1 H 63(64|65/66 69|70|71|72|73]| 74| 75| 76| 77| 7828 80]81]| 2 f1
CKPS (C07) CMPS (C24) ECM
EFPF012A

FR

;,,H,L,nt [zoon] @uhﬁs]' | nﬁmﬂ | RECD | Al nﬁnu]

B 2.0 v

CHB 1.8V

_m [ zzoorsﬂ lscuns lg Lné:no; i ;E(;D ] l ME;N

u]

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.

EFPFO41A
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MONITOR SCANTOOL DATA  esareera

1. Connect scantool to DLC(Data Link Cable).
2. Engine start.

3. Monitor the "CKP" parameters on the scantool.

1.2 CURRENT DATA 32/69

A
ENGINE SPEED  728.8rpn
BATTERY VOLTAGE 14.8 U
BATTERY CHARGING 8.8 %
COOLANT TEMP. SENSOR  86.3 °C |
INT.AIR TEMP.SNSR 32.2 °c
EVAP.PURGE VALVE 8.8 %
INJ.DURATION-CYL1 3.1 nS
INJ.DURATION-CYL2 3.1 mS

¥
|[FI® | |PART| [FULL| |HELP| |GRPH| | RCRD|

LFJF577A

4. Are the parameters displayed correctly?

B Fault is intermittent caused by poor contact in the sensor's and/or ECM’s connector or waSrepaire‘d 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  ecrorrar

1. Many maifunctions 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?
YES
P Repair as necessary and go to "Verification of vehicle Repair” procedure.

P Go to "CKPS circuit inspection” procedure.

SIGNAL CIRCUIT INSPECTION  esccaos

1. Check Oepn in signal circuit.
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1) Key "OFF".
2) Disconnect CKPS connector.
3) Key "ON" & ENG "OFF".

4) Measure the voltage between terminal 1/ 2 of CKPS harness connector and chassis ground.

Specification : Approx 2.5V

5) Is the measured voltage within specification?

P Go to "Check Short in signal circuit" procedure.

b Go to "Check Short to ground in signal circuit" procedure.
2. Check Short to ground in signal circuit.
1) Key "OFF".
2) Disconnect CKPS connector and ECM connector.

3) Measure the resistance between 1/ 2 of CKPS harness connector and chassis ground.

Specification : Infinite

4) Is the measured resistance within specifications?
YES

» Repair Open in signal circuit and then, go to "Verification of Vehicle Repair" procedure.

B Repair Short to ground in signal circuit and then, go to "Verification of Vehicle Repair" procedure.
3. Check Short in signal circuit.
1)  Key "OFF".
2) Disconnect CkPS connector and ECM connector.

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

Specification : Infinite

4) Is the measured resistance within specifications?
YES

P Go to "Component inspection" procedure.
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P Repair Short in signal circuit and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ers1s270

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 :

FR 28U 2.6 nS 5.4 U

co7

1. CKPS signal 8
2, CKPS signal A

...........

il oo [Zoot] | CURS| [HEMO | [RECD | [MENU|

EFPF042A
4) Is the measured signal waveform O.K?
YES

P Go to "Check ECM" as follows.

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.

2. Check ECM.
1) IG "OFF".
2) Connect scantool and Engine "ON".
3) Select simulation function on scantool.

4) Simulate frequency(Hz) at terminal 1 of CKPS signal connector.
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1.6 SIMU~SCAN

ENGINE SPEED
BATTERY VOLTAGE

BATTERY CHARGING u co7
COOLANT TEMP. SENSOR

¥ 1. CKPS signal B
SIMULATION OF FREQUENCY 2. CKPS signal A
FREQUENCY DUTY
© C CH B ONLY )
|METR] [sinL] [sLeT] [ + || — ][FIx |

EFPF043A

5) Does the signal value of CKPS change according to simulation frequency?

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

4 Substltute with @ known - good ECM and check for proper operation.
b If the problem is corrected replace ECM and go to "Verification of Vehicle Repalr" procedure.

VERIFICATION OF VEHICLE REPAIR cszce0r

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 informati'on.

Are any DTCs present ?
YES

» Go to the applicable troubleshooting procedure.

> System is performing to specification at this time.



FLA -206

FUEL SYSTEM

DTC P0336 CRANKSHAFT POSITION SENSOR A CIRCUIT

RANGE/PERFORMANCE

COMPONENT LOCATION  esncarse

Refer to DTC P0335.

GENERAL DESCRIPTION  eicrraor

Refer to DTC P0335.

DTC DESCRIPTION  ecresars

If frequency counter of the lost reference gap is over 2000, PCM sets DTC P0336.

DTC DETECTING CONDITION eiseione

item Detecting Condition Possible Cause
DTC Strategy e Sensor Signal Check k
Enable .
Conditions « Counter of CMPS signal > 8
Threshold e Poor connection
Value ¢ No sensor signal < ‘Open or short in signal circuit
e CKPS ~
Diagnostic * Continuous * PCM
Time
MIL ON
Condition ON

SCHEMATIC DIAGRAM  eiesonar

Refer to DTC P0335.

SIGNAL WAVEFORM & DATA esacirio

Refer to DTC P0335.

MONITOR SCANTOOL DATA  esessaso

Refer to DTC P0335.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0335.

SIGNAL CIRCUIT INSPECTION  eroeorzz

1. Key "OFF".
2. Disconnect CKPS connector.

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

E493D7E0
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4. Measure the voltage between terminal 1/ 2 of CKPS harness connector and chassis ground.

Specification : Approx 2.5V

5. Is the measured voltage within specification?

P Go to "Component inspection" procedure.

» Repair Open or Short in signal circuit and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  ecerscoz
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 :

FR_[El 26y 2.0 s (ST EACEHY

1. CKPS signal B
2. CKPS signal A

Zm; ; lz;omitl IECUIE!S]Eln;m; | |;1E(;D| E[I‘IEENU]

EFPF042A

4) Is the measured signal waveform O.K?
=
B Go to "Check ECM" as follows.

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.

2. Check ECM.
1) 1G "OFF".

2) Connect scantool and Engine "ON".
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3) Select simulation function on scantool.

4) Simulate frequency(Hz) at terminal 1 of CKPS signal connector.

i.6 SIMU-SCAN

ENGINE SPEED ~ 360.8cpn
BATTERY UOLTAGE
BATTERY CHARGING = co7

COOLANT TEMP. SENSOR

hi 1. CKPS signal B
SIMULATION OF FREQUENCY 2. CKPS signal A
FREQUENCY DUTY
365 Hz S8 %
( CH B ONLY )
[METR| [SIML] [sicT]| + || — |[Fix |

EFPF043A

5) Does the signal vaiue of CKPS change according to simulation frequency?
=

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

VERIFICATION OF VEHICLE REPAIR ccicous

Refer to DTC P0335.
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DTC P0340 CAMSHAFT POSITION SENSOR A CIRCUIT MALFUNCTION
(BANK 1 OR SINGLE SENSOR)

COMPONENT LOCATION  esrassss

EFPF701D

GENERAL DESCRIPTION  e770061

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 0V, These CMPS signal is sent to the PCM and it uses
CMPS signals for determining the ignition timing with CKPS signals. CMPS makes Sequential Injection possible.

DTC DESCRIPTION escessos

If signal input phase is abnormal over 12 times by faulty assembling, PCM sets DTC P0340.

DTC DETECTING CONDITION cxorscr

ltem Detecting Condition A Possible Cause
DTC Strategy * Signal check (check the assembling state)
Enable .
o = Sensor signal requested

Conditions ¢ Poor connection
Threshold ¢ abnormal assembling state

Value e Abnormal phase edges > 12 times « CMPS g
Diagnostic * PCM

Time '

MIL = ON
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SCHEMATIC DIAGRAM csirsiat
[CIRCUIT DIAGRAM]
CKPS ECM [CONNECTION INFORMATION]
2 ECOM (15) CKPS Signal Terminal Connected to Function
1 ECM C01-1 (34) CKPS Signal
D 2 ECM CO01-1 (15) CKPS Signal
1 {Co1-1(34) CKPS signal
Terminal Connected to Function
CMPS Ground 1 Main Relay Battery Voltage (B+)
3 —T—‘— 2 ECM CO01-1 (79) CMPS Signal
3 Chassis Ground Sensor Ground
@ D 2 [Co1-1 (79) CMPS Signal
1 B Main Relay
[HARNESS CONNECTOR]
6|7|8]9l10]11]12[13}14|15|16[17[18[19|20}21]22| 23|24 5|4
—_ 25]26(27(28]|29]30|31|32]|33]|34|35|36|37|38| 39| 40| 41{42]43 3
o0 7 \( A 44|45(46(47|48]49]50(51 (525354 55] 565758 59|60]61]62 Co1-1
g2l1p D\S/\Q 1/3 63|64|65|66|67|68|69]|70]|71}|72|73{74| 75| 76|77 2[1
N/
CKPS (C07) CMPS (C24) ECM
EFPFO12A
SIGNAL WAVEFORM & DATA  eoserc
[ 58 S| 2.8 Y

FR [EBfj 2.8 v 2.8 n8

FR CHAZ.8V

Em5 E |zjoo;1] fcui%sj[n;:m;] {I:!EC:DI

]nénu]

This example shows a typical Crankshaft Position Sensor(CKPS) and Camshaft Position Sensor(CMPS) waveform at idle.
The PCM controls the injection and igniticn 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.

EFPFO44A
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MONITOR SCANTOOL DATA  exorsoc

1.
2.

Connect scantool to Data Link Connector(DLC).
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 : ON / OFF

2.DIC; STRTUS : PRESENT - HISTORY

3.DTC BEADNESS FLAG : COMPLETE

NUMBER OF DTC : 1 ITEMS

| PART | | ERAS | |DTAL|

6.

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.

YES
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,poor connection, bending, corrosion, con-

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

B Go to "Terminal & Connector Inspection" procedure

TERMINAL AND CONNECTOR INSPECTION exccsrcs

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



FLA -212 FUEL SYSTEM

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

B Go to "CMPS Power circuit inspection” procedure.

POWER CIRCUIT INSPECTION 2150
1. Key "OFF".
2. Disconnect CMPS connector.

3. key "ON".

4. Measure the voltage between terminal 1 of CMPS harness connector and chassis ground.

Specification : B+

5. Is the measured voltage within specification ?

B Go to "Signal circuit inspection" procedure.

P Repair Open or Short circuit and then, go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  eacosecs
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?
YES
P Go to "Short to power circuit inspection” procedure ‘

» Repair Open 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 PCM connector.
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3) Measure the resistance between terminal 1 and 2 of CMPS harness connector.

Specification : Infinite

4) Is the measured resistance within specifications?

» Go to "Ground circuit inspection” procedure.

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

GROUND CIRCUIT INSPECTION  eoeercis
1. Key "OFF".

2. Disconnect CMPS connector.

Key "ON".

A W

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

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

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

6. Is the measured voltage within specification?
YES

» Go to "Component Inspection" procedure.

» Repair Open in signal circuit and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  esssesso
1. CMPS visual check.
1) Key "OFF".
2) Check damage and assembling state of CMPS.
3) Check the projection of cam-shaft visually after remove the CMPS.
4) Is everything O.K?
YES |

» Go to "CMPS check" procedure.

» Repair as necessary and then, go to "Verification of Vehicle Repair" procedure.
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2. CMPS check.

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 :

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

__m [ZooH | |.cu1'zs =0 lﬁEdn | [HENU |
. EFPF046A

4) s the signal waveform within specifications?

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

P 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 esrsnane

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

P 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  eossacre

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 ez0ssas0

If amplitude of B1S2 is over 0.65 voltage during 50 sec under enable conditions, PCM sets DTC P0420.

DTC DETECTING CONDITION  eoseeers

Item Detecting Condition Possible Cause
DTC Strategy e Oxygen storage capacity
* Engine speed 1600 ~ 3200rpm
Enable ¢ Engine load 15~50%
Conditions » Catalyst temp.(model) 450~720C
* Purge factor (high load canister) < 12 ¢ Exhaust system
= Closed loop control e B1S2 :
= Catalyst converter
Threshold ,
Value  Amplitude of downstream O2 sensor signal > 0.648 ¢ ECM
Diagnostic .
Time 50 sec
MIL = ON

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

MONITOR SCANTOOL DATA cxcoeecr
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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FUEL SYSTEM

1.2 CURRENT DATA

44769

028 OPERBATION(B1i-81) ON
028 OPEBATION(B1-/82) ON
OXGEN SENSOR-B1/S1

XX X X

ANGLE BETWEEN CKP&CHP
CAMSHAFT POSITION
CAMSHAFT POSI.-TARGET
TRANSAXLE RANGE SW

OXGEN SENSOR-B1-852 8.8 v 7

&

¥

|F1¥ | [PaRT| [FULL] [HELP] [GRPH] [RCRD]

EFPF603A

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.

P Go to "System Inspection" procedure.

SYSTEM INSPECTION  eosiese

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) s there something wrong?

YES

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

» Go to "Component inspection" procedure.

COMPONENT INSPECTION

1. Rear HO25(B1S2) check.

1) B1S2 visual check

EAA302B1

- 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) s there something wrong?

YES
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» Repair as necessary and then, go to "Verification of Vehicle Repair" proceduré.

P Go to "Catalyst converter check” procedure.
2. Catalyst converter check.

1) Catalyst converter visual check.
- Check discoloration by over-heating.
- Check deflection or crack(hole).
- Check noise.

2) Check whether the catalyst converter is genuine.

3) s there something wrong?

b 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.

> 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 REVPAIR E6914601
Aftér a repair, it is essen‘tial 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
» Go to the applicable troubleshooting procedure.

P System is performing to specification at this time.
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DTC P0444 EVAP. EMISSION SYSTEM-PURGE CTRL. VALVE CIRCUIT
OPEN

COMPONENT LOCATION  esssorss

EFPF701M

GENERAL DESCRIPTION  eascasos

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 siope 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. 1t 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.

DTC DESCRIPTION  ercsconn

If there is Open in PCSV circuit, PCM sets DTC P0444.

DTC DETECTING CONDITION  eaossess

Item Detecting Condition ‘ Possible Cause
DTC Strategy » Circuit continuity check. :
Enable ;
Conditions Poor connection

* Open in power circuit

Threshold - Open or short to ground. » Open or short to ground

Value in control circuit
A . e PCSV
Diagnostic .
Time Continuous ¢ PCM
MIL « ON
SPECIFICATION  essesota
ITEM Specification

PCSV Caoil

Resistance (Q) 26Q at 20C (68°F)
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SCHEMATIC DIAGRAM  eoorrsi2
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECM
PCSV 5 Terminal Connected to Function
[Co1-1 (46) PCSV Control 1 Main Relay Battery Voltage (B+)
m 1 2 ECM CO01-1 (46) PCSV Control
———————> Main Relay
[HARNESS CONNECTORS]
617]8]9[10[11]12]13]14[15[16[17[18]19]20]21]22]23]24 5|4
25]26]27|2829] 30[31[32] 33] 34]35[ 36 37 38] 39] 40] 41[ 42 [ 45| —
d2Y1k 44|45/ 46]47]48]49]50|51|52(53]54|55[56]57] 58] 59| 606162 Co1-1
NN 63|64|65|66(67/68(69(70[71|72]{73{74| 75| 76| 77| 78| 79|80|81 2|1
PCSV (C53) ECM

SIGNAL WAVEFORM & DATA cecrreroa

SENERAL SENSOH 2.8 nS
MIN: =552, Bnl MAY¥: 55.3 U
=
23
o R
Operating| -
ba . | Duraton
geiomne
>

| T8 [zoon]| [curs] [MENU| [HELP |

MONITOR SCANTOOL DATA  cozsinzo

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.

EFPFO13A

LFJFB00A
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1.2 CURRENT DATA 37/69 1.2 CURRENT DATA 37769
& &
¥ |IDLE CONTROL STATE oM * |IDLE CONTROL STATE OFF

* |[ENGINE SPEED 688. Brpn ¥ |[ENGINE SPEED 2848, rpn

el EVAP . PURGE UALY 0z QI EVAP PURGE UALVE 7.
INJ. DURATION-CYL1 INJ. DURATION-CYL1
INJ. DURATI ON-CYL2 ® INJ . DURAT 1 ON-CYL2 B
INJ. DURATION-CYL3 INJ. DURATION-CYL3
INJ. DURATION-CYL4 INJ. DURAT I ON~CY¥L4
ACTUAL TORQUE ACTUAL TORQUE
¥ \i
[FIX | [PART] [FULL| [HELP] [GRPH| |[RCRD | [F1x | [PaRT | [FULL] [HELP | [GRPH]| [RCRD

Normal st e Normal state at accelerating

LFJFB01A

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

P Go to "Terminal and connector inspection" procedure.

TERMINAL AND CONNECTOR INSPECTION  cosersac

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

b Go to "PCSV circuit inspection” procedure.

POWER CIRCUIT INSPECTION  eccoz0ss

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+
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5. Is the measured voltage within specification ?
YES
B Go to "Control circuit inspection" procedure.

» Repair Open or Short to ground circuit and then, go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  cassrens

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.

» Repair Open or Short to ground circuit and then, go to "Verification of Vehicle ‘Repair".procedure.

COMPONENT INSPECTION  e2s0285

1. PCS8V check.
1) Key "OFF".

2) Disconnect PCSV harness connector.

3) Measure the resistance between terminal 1 and 2 of PCSV harness connector.(Component side) o

SPECIFICATION :

ITEM Specification

PCSV Call

Resistance (Q ) 2682 at 20T (68°F)
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C24

1. PCSV power
2. PCSY control

EFPF518A

4) |s the measured resistance within specification?
YES

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

» 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 :

VERIFICATION OF VEHICLE REPAIR essaoss

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

P Go to the applicable troubleshooting procedure.

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  esacoees

Refer to DTC P0444.

GENERAL DESCRIPTION  eeeocsss

Refer to DTC P0444.

DTC DESCRIPTION  esaasorr

If there is Short in PCSV circuit, PCM sets DTC P0445.

DTC DETECTING CONDITION  eassnoss

ltem Detecting Condition Possible Cause
DTC Strategy e Circuit continuity check
Enabie
Conditions * Poor connection
¢ Short to battery in control
Th\r/zls:gld e Short to battery. circuit
> PCSV
Diagnostic . e PCM
Time Con‘tl‘n’uous’
MIL | = ON

SPECIFICATION  eooosr14

Refer to DTC P0444.

SCHEMATIC DIAGRAM  esz2o007a

Refer to DTC P0444.

SIGNAL WAVEFORM & DATA eszioecr

Refer to DTC P0444.

MONITOR SCANTOOL DATA  cerecoss

Refer to DTC P0444.

TERMINAL AND CONNECTOR INSPECTION esiscare

Refer to DTC P0444.

POWER CIRCUIT INSPECTION ceiososr

1. Key "OFF".
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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 ?

P Go to "Control circuit inspection" procedure.

» Repair Open or Short to ground circuit and then, go to "Verification of Vehicle Repair" procedure.

CONTROL CIRCUIT INSPECTION  eescesac

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  cosz00ss

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 Call
Resistance (Q )

26Q at 20T (68°F)
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C24

1. PCBV power
2. PCSY contral

EFPF518A
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. : ~

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

VERIFICATION OF VEHICLE REPAIR cwoeeroa

Refer to DTC P0444, -~ .. .
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IDTC P0501 VEHICLE SPEED SENSOR A RANGE/PERFORMANCE |

COMPONENT LOCATION  eszrrea

EFPF701i

GENERAL DESCRIPTION  eseseees

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  ensrorer

If the vehicle speed signal is below 1.0 Km/h during 2 sec under enable conditions, PCM sets P0501.

DTC DETECTING CONDITION  esazece

Item Detecting Condition - Possible Cause
DTC Strategy » Signal check

s (M/T or AIT)

Engine speed during fuel cut-off 1520~3520rpm
* (only A/T at D or R position)

Engine speed > 3000rpm, Engine load > 49.5%
« Coolant temperature > -7TC

< Poor connection

» QOpen or short to ground
in power circuit

» Short to ground in signal

Threshold circuit
» Vehicle speed signal < 1.0 Km/h pivie

Enable
Conditions

Value « VSS

) - « PCM
Dlagnostlc .« 2 sec

Time

MIL ° ON
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SCHEMATIC DIAGRAM  eceonsoa

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

VSS 1G1 (Sensor power) ECM [VSS]
Terminal Connected to Function
¢ 2 1 Chassis Ground Sensor G;quhd
2 IG 1 Battery Voltage (B+)
3 [Co1-1 (59) Vehicle Speed 3 ECM CO01-1 (59) VSS Signal
D—K Signal
1
[HARNESS CONNECTORS]

] ':\(\ 6|7|8]9]10][11]12]13[14]15]16[17|18[19]20[21]22] 2324 5|4

gqa3jl2)f1p 25| 26]27|28]29]30{31|32|33] 34| 35| 36| 37| 38| 30| 40] 41]42]43

A AAY 3

44]45]46]47]48]49]50]51]52]53]54]55] 5657 58]58] 60| 61|62 Co1-1
63|64 ]65]66 67| 68|69 70| 71| 72| 73] 74| 75] 76| 77| 78] 79 0] 31 2|1
ECM
VSS (C22)
EFPFO14A
SIGNAL WAVEFORM & DATA  eosssoso
m aesy NS EEIZev
MIN:- 76.7mU AVE: 5.2 U MAK: 11.4 U
FREQ: 35.71 Hz DUTY: 49%
| _[i98 [zoon] [curs] [r-sT] [RECD] [MENU]
EFPFO47A

MONITOR SCANTOOL DATA  eesorer

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
&
¥ TEANSAXLE RANGE SUW ON
#*  IDLE STATUS OFF
¥ [ENGINE SPEED 29568, rpn
QI VEHICLE SPEED  78.8 kn/h

SHORT TERM FUEL
FBR VALVE(OUT )

LONG TERM FUEL-P-/LOAD ]
KNOCK ADAPTION-CYL.1

¥

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

EFPFO48A
4. Are the parameters displayed correctly?
YES
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 "W/Harness Inspection " procedure.

TERMINAL AND CONNECTOR INSPECTION  cosearss

1. Many malfunctions in the electrical system are caused by poor harness and terminals.. Faults can a!so be caused by
interference from other electrical systems, and mechanical or chemlcal damage ‘

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

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

» Go to "Power Circuit Inspection" procedure.

POWER CIRCUIT INSPECTION  eoossass

1. Key "ON" & ENG "OFF".

2. 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?



DTC TROUBLESHOOTING PROCEDURES FLA -229

B Go to "Signal Circuit Inspection" procedure.

P Repair open or short to ground in harness, and go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  esrosaer
1. Check short to ground in harness.
1) Key "OFF".
2) Disconnect PCM 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?
YES

P Go to "Check open in harness" as follows.

P Repair short to ground in harness, and go to "Veriﬁcatior? Qf ;’/eﬁic“:’le \Répaif}f procedure
2. Check for open in harness.
1) Key "OFF".
2) Disconnect PCM cor;hector.
3) Disconnect wheel speed sensor con‘nector.

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?
_YES

P Go to "Ground inspection” procedure.

» Repair Open circuit and then, go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  eocanioc

1. Key "OFF".
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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?
YES
B Go to "Component Inspection" procedure.

B Repair Open in signal circuit and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  essaroo:

1. ENG "ON".
2. Measure signal waveform of wheel speed sensor while driving.

SPECIFICATION :

FR cHiaesv EEES [N zev

MIN:=- 726.7mV AVE: 5.2 U HMAX: 11.4 U
FREQ: 35.71 Hz DUTY: 49 %

1. Ground
2. Power
3. Signal

" [ES% [zoon] [Curs] [R-51] [RECD] [MENU]

EFPF049A
3. Is the signal waveform normal?
YES

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

B Substitute with a known - good ABS or ESP control unit and check for proper operation. If the problem is corrected,
replace ABS or ESP control unit and go to "Verification of Vehicle Repair" procedure.
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VERIFICATION OF VEHICLE REPAIR &rarsms

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 P0506 IDLE AIR CONTROL SYSTEM-RPM LOWER THAN EXPECTED |

COMPONENT LOCATION  esoesoor

EFPF701L

GENERAL DESCRIPTION esssi28

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 exrocses

If the real engine speed is lower than the desired engine speed over 100 rpm under enable conditions, ECM sets P0506.

DTC DETECTING CONDITION  corsaxs

item Detecting Condition Possible Cause
DTC Strategy » Rationality check, low

e Vehicle speed = 0
« Coolant temperature > 70T

Enable * Intake air temperature > -7.5C

Conditions * Altitude < 3000m ¢ Poor connection

* ldie status * Clog in intake air system
« Idle controller | part = 15.0% . Car%on o 4
« Engine load < 35% P

* ISCA

Threshold . ECM
Value  Desired engine speed - Engine speed > 100rp (m

Diagnostic
Time

MiL e ON

e 8 sec
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SPECIFICATION  cocosssr

. Closing Coil Opening Coil
Temperature (C) Resistance (Q) Resistance (Q)
20~35C (68~95°F) 15.4+0.8 11.9+£0.8
SCHEMAT!C DIAGRAM E1E65A05
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]

ISCA ECM

1 @O 11 (26) (Closing) Control Terminal Connected tg V F.unctipn ‘

e ECM-CO01-126) Closing Control
2 Main Relay Battery Voltage (B+)

2
— P MainRela
; i € \ nreay 3 ECM C01-1 (27) Opening Control

{C01-1 (29) (Opening) Control

[HARNESS CONNECTORS]

6|7|8]|9{10[11]12]13{14]15]16]|17]|18[19]|20]21]22]23]24 5[4
/\':'\ <] 26/ 27|28]29{30[31]32| 33| 34| 35]| 36[37]38] 39 40] 414243 s b
\3)(2/<1/D ’ 44|45(46|47|48|49|50|51|52|53|54 (55|56|57|58]59]60]61 62 Co1-1

ST~ B R '636465666768697071~7273747576777879'eoa12|1

- |

"~ ISCA (C52) - ECM

. "EFPFO15A

SIGNAL WAVEFORM & DATA  ceercrzr

sja.u

FR_ [l 5.8 v

sieredeveras LU, S J e cvesdpusadtanessden eeeens

Il Hovo JERTT [curs] [R-ST| [RECD] [MENU|
@ Closing control duty signal at idle
@ Opening control duty signal at idle

w LFJF616A
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MONITOR SCANTOOL DATA  essoroms

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.

1.2 CUBRENT DATA 47769
i
¥ [IDLE STATUS ON
¥ |IDLE CONTROL STATE O
¥ [ENGIME SPEED 688. Brpnm
e 1SC ACTUATOR DUTY

INJ.DURATION-CYL1
INJ. DURAT ION-CYL2 |
INJ. DURATION-CY¥L3
INJ. DURAT ION-CYL4

Y

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

LFJFB17A
4. Are the parameters displayed correctly?
YES

B Fault is intermittent caused by poor contécf 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 exsserrs

1. Many maifunctions 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?
YES |

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

B Go to "System inspection" procedure.
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SYSTEM INSPECTION  esasooca

1. Visual Inspection.
1) Check "Air intake/exhaust system."
B Check looseness, deterioration or contamination on air cleaner, throttle body and gasket.
» Check contamination, damage or clog on exhaust gas system.

2) Is the air intake/exhaust system O.K?

P Go to "Component inspection” procedure.

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

COMPONENT INSPECTION  esozscon

1. ISCA visual check.
1) Key "OFF".
2) Disassemble ISCA.
3) Check conta’m’iﬁation, damage or stuck on ISCA.
4) Check the operating sound when key turns "OFF" to "ON".
5) IsISCA O.K?

YES

P Go to "ISCA check" 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.

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 (T) Resistance () Resistance ()

20~35C (68~95°F) 15.410.8 11.9+£0.8




FLA -236 , - FUEL SYSTEM

1. ISCA opening contro!
2. Sensor power
3. ISCA closing control

EFPF523A

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

VERIFICATION OF VEHICLE REPAIR enencers

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.

P Go to the applicable troubleshooting procedure.

b System is performing to specification at this time.
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]DTC P0507 IDLE AIR CONTROL SYSTEM-RPM HIGHER THAN EXPECTEDj

COMPONENT LOCATION cocoracs

Refer to DTC P0506.

GENERAL DESCRIPTION  eoeseos

Refer to DTC P0506.

DTC DESCRIPTION  eraeconc

If the real engine speed is higher than the desired engine speed over 200 rpm under enable conditions, PCM sets P0507.

DTC DETECTING CONDITION  esszom0

ltem Detecting Condition Possible Cause
DTC Strategy * Rationality check, high ‘
= Vehicle speed = 0
General = Coolant temperature > 70°C
Enable ¢ Intake air temperature > -7.5TC
Conditions * Altitude < 3000m
 ldle status _
Enable ¢ Poor connection
C ;‘!ﬁ s i ° Idle controller | part = -15% * Leak in intake air system
- Case | -Onaition .« Carbon pile
1 Threshold . , _ ) ~esCA
Value * Desired engine speed - Engine speed -200rpm « ECM
Case Threshold By s g
2 Value e Fuel cut-off = 3times
Dlagnostlc . 15 sec
Time
MIL ¢ ON

SPECIFICATION  esreears

Refer to DTC P0506.

SCHEMATIC DIAGRAM  esroroor

Refer to DTC P0506.

SIGNAL WAVEFORM & DATA  essreuso

Refer to DTC P0506.

MONITOR SCANTOOL DATA :arorsce

Refer to DTC P0506.
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TERMINAL AND CONNECTOR INSPECTION  ezreonse

Refer to DTC P0506.

POWER CIRCUIT INSPECTION  esscra0e
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?
_YES

B 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  ermoars

1. Key "OFF".

2. Disconnect ISCA connectof and Key "ON".

3. Measuré the voltage between terminal 1 of ISCA harness connector and chassis 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. |s the measured voltage within specification?
YES
B Go to "System inspection” procedure.

B Repair Open or Short in control circuit and then, go to "Verification of Vehicle Repair" procedure.

SYSTEM INSPECTION  esrronor

1. Visual inspection.
1) Key "OFF".

2) Check intake air system
» Check assembling state and damage on throttle body gasket.
P Check assembling/sealing state and damage on MAFS and PCV valve.
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3)

COMPONENT INSPECTION

Is everything O.K?

P Go to "Component inspection" procedure.

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

1. ISCA visual check.

E8D31198

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?
YES
P Go to "ISCA check" procedure.
B Substitute with a known - good ISCA and check for pl;oper 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 :
Tomparature (2 e ]
20~35T (68~95°F) 15.4+0.8 11.9£0.8
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1. ISCA opening controf
2, Sensor power
3. ISCA closing control

EFPF526A

5) Is the measured resistance within specifications?
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.

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 epnccsno

Refer to DTC P0506.
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IDTC P0562 SYSTEM VOLTAGE LOW ‘ |

COMPONENT LOCATION  eccatsss

Main Relay \

=N

Fuel Pump Relay

EFPF7010

GENERAL DESCRIPTION  e2208021

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)PCM measures and compares
voltage from ignition key and each relay. With this mechanism, PCM knows if the main relay switch turns on after IG on
or if turns OFF after I1G off.

DTC DESCRIPTION  erssaazs

If the system voltage is 2.54~10 V during 0.2 sec, PCM sets DTC P0562.

DTC DETECTING CONDITION

EFE4FCA4

ltem Detecting Condition Possible Cause
DTC Strategy » Signal check, low
Enabl G S
Cor?jitioens » Time after engine start > 120 sec Poor connection
Short to ground in control
Threshold ) 5 circuit :
Value Voltage : 2.54 ~ 10V Charging system
. . Main relay
Diagnostic '
Time 0.2 sec ECM
MIL ° ON
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SCHEMATIC DIAGRAM  eses22es

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ECM
Battery Terminal Connected to Function
-1 MAIN RELAY 1 ECM CO01-1 (44,63) Power Supply
T 2 Battery Battery Voltage (B+)
5 o1 [Co1-1 (44,63) Power Supply 3 . .
g 2 [C01-1 (14) Main Relay Control 4 ECM CO1-1 (14)_ Main Relay Control
5 Battery Battery Voltage (B+)

[HARNESS CONNECTORS]

6|7|8]9]10]11 2 2223245l4

29(30|31|32[33|24|35[36[a7|38| 29| 40]41]42]43
48(49|50|51|52| 53|54 55|56 57| 58|59 60] 61| 62| Co1-1
67]68]69[70[71 727374757677787980812]1

[1]
3

2

S

Main Relay (E46) ECM

EFPFO16A

MONITOR SCANTOOL DATA  ciscencs
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 CUBBENT DATA 1469

* [IGNITION SW ON
MFI CONTOROL RELAY
* [BATTERY VOLTAGE
BATTERY CHARGING
COOLANT TEMP. SENSOR
INT.AIR TEMP.SNSR
EVAP. PURGE VALVE
INJ. DURATION~CYL1

¥

[FIx | [paRT| [FULL] [HELP] [GRPH] [RCRD]

LFJF634A

4. Are the parameters displayed correctly?

YES
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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 essoicrr

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 "Main relay circuit inspection” procedure.

POWER CIRCUIT INSPECTION  eorcamso

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?

» Go to "System inspection" procedure.

B 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  ceraorer

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

LFJFB33A

6) Is the measured voltage within specification?

7) P Go to "Component inspection" procedure.

B 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.
» 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  esssracs

1. Main relay check.
1) Key "OFF".
2) Disconnect Main relay.
3) Measure the resistance between terminal 30 and 87 of main relay. (Component side)

4) Measure the resistance between terminal 85 and 86 of main relay. (Component side)

SPECIFICATION :
Terminal Power Approval
30~87 NO
YES
85~86 (Approx. 70Q ~ 120Q)
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EFPF540A

5) Is the measured resistance within specifications?

YES

P Go to "Alternator check" procedure.

> 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?
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 Alternator and check for proper operation.
B If the problem is corrected, replace Alternator and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esosicoc

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. Clear the DTCs and Operate the vehicle within DTC Enable conditions in General information.

3. Are any DTCs present 7

P 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 cisoeece

Refer to DTC P0562.

GENERAL DESCRIPTION  esearcae

Refer to DTC P0562.

DTC DESCRIPTION

If the system voltage is over 17 V during 0.2 sec, PCM sets DTC P0563.

EFE026C2

DTC DETECTING CONDITION  eosssss

Possible Cause

ltem Detecting Condition
DTC Strategy » Signal check, high

Enable » Time after engine start > 120 sec
Conditions ° Vehicle speed > 10 kph
Threshold

Value e Voltage > 17 V
Diagnostic « 0.2 sec

Time )

MIL ¢« ON

» Poor connection
e Charging system
¢ Main relay

e ECM

SCHEMATIC DIAGRAM  catos2e1

Refer to DTC P0562.

MONITOR SCANTOOL DATA  eseroonz

Refer to DTC P0562.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0562.

POWER CIRCUIT INSPECTION  ceoosrea

1. Key "OFF".

2. Disconnect Main relay and Key "ON".

EF55814E

3. Measure the voltage between terminal 2 of main relay harness connector and chassis ground.

4. Measure the voltage between terminal 5 of main relay harness connector and chassis ground.

Specification : B+

5. s the measured voltage within specification?
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b Go to "System inspection" procedure.

b Check the fuse(ECU A 30A) between battery and main relay.
P> Repair short in power circuit and then go to "Verification of vehicle Repair" procedure.

SYSTEM INSPECTION  erssoion
1. Alternator circuit check.
1) Key "OFF".
2) Disconnect alternator connector.
3) Key "ON" & ENG "OFF".
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)

LFJF633A

6) Is the measured voltage within specification?

7) b 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.

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  eesonenz

1. Main relay check.
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1) Key "OFF".
2) Disconnect Main relay.
3) Measure the resistance between terminal 30 and 87 of main relay. (Component side)

4) Measure the resistance between terminal 85 and 86 of main relay. (Component side)

SPECIFICATION :

Terminal Power Approval
30~87 "NO
YES
85-86 (Approx. 70Q ~ 120Q)

EFPF540A

5) Is the measured resistance within specifications?
YES

B Go to "Alternator check" procedure.

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

2. Alternator check.
1) Key "OFF".
2) Check the tension of alternator belt.
3) Check corrosion, damage or looseness of Battery terminal and Alternator terminal.
4) Engine start.
5) Operate electrical parts(Head lamp, Defoger, etc).

8) Measure the voltage at 2000rpm.

Specification : Approx 12.5V ~ 14.5V

7) Is the measured voltage within specifications?
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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.

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

VERIFICATION OF VEHICLE REPAIR esserie0

Refer to DTC P0562.
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DTC P0605 INTERNAL CONTROL MODULE READ ONLY MEMORY(ROM)
ERROR

GENERAL DESCRIPTION  ersssses

PCM 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  ereasdss

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 essrsco

Item Detecting Condition Possible Cause
DTC Strategy * 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 * Immediately ON

MONITOR SCANTOOL DATA  cesasss

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

PBBBS-CONTROL MODULE-ROHN

NUMBER OF DTC :1 ITEMS
[HELP]| [ERas] [ 1NFO| | PART |

EFPF607A
4. Are the parameters displayed correctly?

YES



FLA -252 FUEL SYSTEM

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  ensanear

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 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 essrzeo

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 Geheral information.

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 P1307 ACCELERATION SENSOR RANGE/PERFORMANCE |

COMPONENT LOCATION  esesceis

EFPF701J

GENERAL DESCRIPTION ereirzso

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
abumpy road. Since this may also cause uneven engine running, the ECM uses the signal to distinguish the phenomenon
from actual misfiring. '

DTC DESCRIPTION  eessocss

If the value exceeds threshold value, the ECM judges this as a fault and DTC P1307 is set.

DTC DETECTING CONDITION  ecsecoer

ltem Detecting Condition ' Possible Cause
DTC Strategy * Input Signal check =
Enable ) ) « Contact resistance in
Conditions * No vehicle speed sensor signal > 3sec connectors
Threshold * Open gr short in s_lgngl circuit
Value * Measured Voltage - Modeled Voltage > 0.2V * Open in ground circuit
¢ Open or short in power circuit
Diagnostic . e Faulty CAS
Time 15 sec » Faulty ECM
MIL ° ON
SPECIFICATION  ezz0e5
Accelera-
tion (G) -5 -3 -1 0 1 3 5
Output S '
Voltage (V) | 0.26 ~1.74 | 1.16 ~1.44 | 2.05~2.15 25 2.85~295 | 356 ~3.84 | 4.26~4.74
(Approx.) ' ‘
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MONITOR DTC STATUS esnennrs

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’sinformation from the DTCs
menu.

Confirm that "DTC Readiness Flag" indicates "Complete". If not, drive the vehicle within conditionsnoted 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

'2.DTC STATUS : PRESENT .~ HISTORY

3.DTC READNESS FLAG : COMNPLETE

NUMBER OF DTC : 1 ITEMS

| PART | | ERAS| | DTAL |

EFPFOS0A

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.

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.
NO

B Go to "Terminal and Connector Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  esoseetr

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

P Go to "Power Circuit inspection” procedure.

POWER CIRCUIT INSPECTION  esszs605
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

5. s the measured voltage within specifications?

» 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  ezocerss

-

Ignition "OFF".

2. Disconnect CAsensor connector.

w

Ignition "ON" & Engine "OFF".

4. Measure voltage between terminal "3" of sensor harness connector and chassis ground.

Specification : Approx. 5V

5. s the measured voltage within specifications?

YES

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.
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GROUND CIRCUIT INSPECTION  eseosres

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?

» Go to "Component inspection” procedure.

B Check for open in ground harness. Repair as necessary and then go to "Verification of Vehicle Repair” procedure.

COMPONENT INSPECTION o257
1. Check Knock sensor.
1) Substitute with a known - good Knock sensor and check for proper operation.

2) s 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.If the problehﬁ is corrected, replace ECM
and go to "Verification of Vehicle Repair" procedure. :

VERIFICATION OF VEHICLE REPAIR erarerss

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 P1308 ACCELERATION SENSOR CIRCUIT LOW INPUT

COMPONENT LOCATION  eocsrasc

Refer to DTC P1307.

GENERAL DESCRIPTION  coosrsr

Refer to DTC P1307.

DTC DESCRIPTION erorsste

ECM sets DTC P1308 if the ECM detects signal voltage lower than the possible range of a properly operation CAS.

DTC DETECTING CONDITION  eossero

ltem Detecting Condition Possible Cause
DTC Strategy = Signal check, Low
Enabl » Contact resistance in
c n;'t‘ N connectors
onditions = Open or short to ground
Threshold ) , ) in power circuit !
Value  Filtered acceleration sensor signal < 1.5V « Short to ground in signal
. . “ circuit '
Plagnostic » Fauly CAS
e Faulty ECM
MIL e ON

SPECIFICATION  esereces

Refer to DTC P1307.

MONITOR DTC STATUS eacacsco

Refer to DTC P1307.

TERMINAL AND CONNECTOR INSPECTION  csssoon

Refer to DTC P1307.

POWER CIRCUIT INSPECTION  exo7sse
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

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

B Check for open or short in signal harness. Repair as necessary and then go to "Verification of Vehicle Repair"
procedure.

COMPONENT INSPECTION  erasores

1. Check Knock sensor.

1) Substitute with a known - good Knock sensor and check for proper operation.

2) Is the signal normal?
YES

P Replace Knock sensor 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.

VERIFICATION OF VEHICLE REPAIR erssz00e

Refer to DTC P1307.
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IDTC P1309 ACCELERATION SENSOR CIRCUIT HIGH INPUT |

COMPONENT LOCATION  esoecsos

Refer to DTC P1307.

GENERAL DESCRIPTION  esseorz2

Refer to DTC P1307.

DTC DESCRIPTION  coresrsc

ECM sets DTC P1309 if the ECM detects signal voltage higher than the possible range of a properly operating CAS.

DTC DETECTING CONDITION  eresscor

item Detecting Condition Possible Cause
DTC Strategy » Signal check,High
Enable Contact resistance in
Conditions connectors )
Open or short to battery
Th\r/eshold « CAS signal > 3.5V in signal circuit
alue . -
Open in ground circuit
Diagnostic Faulty CAS
Time Faulty ECM
MIL * ON

SPECIFICATION  eeonzem

Refer to DTC P1307.

MONITOR DTC STATUS  cwossec

Refer to DTC P1307.

TERMINAL AND CONNECTOR INSPECTION  ciosesio

Refer to DTC P1307.

SIGNAL CIRCUIT INSPECTION  ecsiiz0
1. 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?
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P Go to "Ground circuit inspection” procedure.

P Check for open or short in signal harness. Repair as necessary and then go to "Verification of Vehicle Repair”
procedure.

6. 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 in signal harness. Repair as necessary and then go to "Verification of Vehicle Repair" proce-
dure.

GROUND CIRCUIT INSPECTION  esonosrc
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

P Go to "Component inspection” procedure.

B Check for open in ground harness. Repair as necessary and then go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  cosrerss

1. Check Knock sensor.

1) Substitute with a known - good Knock sensor and check for proper operation.
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2) Is the signal normal?

P Replace Knock sensor and go to "Verification of Vehicle Repair" procedure.

» 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 esssses0

Refer to DTC P1307.
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[DTC P1505 IDLE CHARGE ACTUATOR SIGNAL LOW OF COIL #1 [

COMPONENT LOCATION eszrssio

EFPF701L

GENERAL DESCRIPTION  est2a0s:

The ISCA (Idle Speed Control Actuator) is designed to maintain a steady desired idle speed. ldie 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  escorare

If there is Open or Short to ground in ISCA(opening coil) circuit, ECM sets DTC P1505.

DTC DETECTING CONDITION eraicece

Item Detecting Condition Possible Cause
DTC Strategy = Circuit continuity check, low (opening coil)
Enable
Conditions * Poor connection
* Open or short to ground
Threshold = Shorted to ground or disconnected in control circuit
Value
e [SCA
Diagnostic . Continuous > ECM
Time
MiL * ON

SPECIFICATION  cocsess

Closing Coil Opening Coil

Temperature (C) Resistance (Q) Resistance (Q)

20~35 (68~95°F) 15.4+0.8 11.9£0.8
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SCHEMATIC DIAGRAM ciss702

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
ISCA ECM
1 1'_6.01' 1(26) (Closing) Control Terminal Connected to Function
1 ECM C01-1 (26) Closing Control

2 Main Relay Battery Voltage (B+)

2 R
— T MainRela
Z : E \ y 3 ECM C01-1 (27) Opening Control

L8 [Co1-1 (29) (Opening) Control

FHARNESS CONNECTORS]
11]12{13{14[15]16 17|18 [19]20]| 21| 22| 23|24 514
/\':’ <] 30/31/32|3334|35|36| 37| 38| 39| 40| 41|42 | 43—
4.3 /(2)(1 s 8|49|50]51]52|53]54]55|56|57|58] 596061 ]62 Co1-1
68|69(70{71{72|73|74| 75| 76|77{78| 79[ 80|81 ZI1
ISCA (C52) ECM
EFPFO15A
SIGNAL WAVEFORM & DATA  eersoree
rR_ [ s.e v i sav
018
@ R e e T I
| T3 [zoon| [curs] [r-s1] [RECD] [MENU]
® Closing control duty signal at idle
® Opening control duty signal at idle
LFJF616A

MONITOR SCANTOOL DATA  caoocoes
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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4.

1.2 CURRENT DATA 47/69
a
¥ |IDLE STATUS ON
* |\IDLE CONTROL STATE ON
* |EMGINE SPEED 688 Brpn
JISC ACTUATOR DUTY

INJ . DURATION-CYL1
INJ . DURATION-CYL2 ®
INJ. DURAT I ON-CYL3
INJ. DURATION-CYL4

¥

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

LFJF649A
Are the parameters displayed correctly?

_YES

» Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and ECM

memeory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contam-
ination, 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  ecraoss

1.

Many malfunctions in the electrical system-are caused by poorharness-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 "Power circuit inspection" procedure.

POWER CIRCUIT INSPECTION  easooses

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  eez083cs
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/C01-1 of ECM harness
connector.

Specification : Approx 12 below

4) s the measured resistance within specification?

P Go to "Check Short in Control circuit” procedure.

| 4 Repéii Opeh in control-circuit and then; goftd ;'\/érification of Vehicle Repair" prbc'e’duré.l
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 gro‘und'.; :

Specification : Infinite

4) Is the measured resistance within specification?
YES
b Go to "Component inspection" procedure.

P Repair Short to ground in control circuit and then, go to "Verification of Vehicle Repair" procédufe.‘

COMPONENT INSPECTION e iroes

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 OK?

YES

» Go to "ISCA check" procedure.

» 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 (C) Resistance (Q) Resistance (2)
20~35 (68~95°F) 15.4+0.8 11.9+0.8

1. ISCA closing control
2. Sensor power
3. ISCA closing control

EFPF534A

5) Is the measured resistance within specifications?
YES

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.
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> 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 ceicoseo

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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FUEL SYSTEM

IDTC P1506 IDLE CHARGE ACTUATOR SIGNAL HIGH OF COIL #1

COMPONENT LOCATION  eroosuss

Refer to DTC P1505.

GENERAL DESCRIPTION exeeri4

Refer to DTC P1505.

DTC DESCRIPTION  exsee0

If there is Short to power in ISCA(opening coil) circuit, PCM sets DTC P1506.

DTC DETECTING CONDITION  esorassc

ltem Detecting Condition Possible Cause .
DTC Strategy = Circuit continuity check, high (opening coil)
Enable
Conditions » Poor connection
e Short to power in control
Th\r/;s::ld e Shorted to battery voltage circuit
° ISCA
Dlagnostlc . Continuous ¢ ECM
Time
MIL = ON

SPECIFICATION  es1408ec

Refer to DTC P1505.

SCHEMATIC DIAGRAM ewizrss

Refer to DTC P1505.

SIGNAL WAVEFORM & DATA eresisos

Refer to DTC P1505.

MONITOR SCANTOOL DATA  ezecacno

Refer to DTC P1505.

TERMINAL AND CONNECTOR INSPECTION  eorssaes

Refer to DTC P1505.

CONTROL CIRCUIT INSPECTION  esirreer

1. Key "OFF".
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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.
» Repair Short to power in control circuit and then, go to "Verification of Vehicle Repair" procedure.
COMPONENT INSPECTION  ezp210e
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.
| 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 :
Tomparatur (9 s 2o o
20~35 (68~95°F) 15.410.8 11.9+0.8
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1. ISCA closing control
2. Sensor power
3. {SCA closing control

EFPF534A

5) Is the measured resistance within specifications?
YES

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 essris

Refer to DTC P1505.
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IDTC P1507 IDLE CHARGE ACTUATOR SIGNAL LOW OF COIL #2

]

COMPONENT LOCATION  eeernzze

Refer to DTC P1505.

GENERAL DESCRIPTION easonct

Refer to DTC P1505.

DTC DESCRIPTION  escsreso

- If there is Open or Short to ground in ISCA(closing coil) circuit, PCM sets DTC P1507.

DTC DETECTING CONDITION  ceossos

ltem Detecting Condition Possible Cause
DTC Strategy * Circuit continuity check, low (Closing coil)
Enable
Conditions = Poor connection
= Open or short to ground
Threshold » Shorted to ground or disconnected in control circuit
Value
* ISCA
Diagnostic » Continuous : * PCM
Time '
MIL + ON

SPECIFICATION  essisort

Refer to DTC P1505.

SCHEMATIC DIAGRAM  esseros:

Refer to DTC P1505.

SIGNAL WAVEFORM & DATA  ersioos

Refer to DTC P1505.

MONITOR SCANTOOL DATA  csx070

Refer to DTC P1505.

TERMINAL AND CONNECTOR INSPECTION crzsocs

Refer to DTC P1505.

POWER CIRCUIT INSPECTION  ezsorie

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. 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  esereroc
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 and terminal 26/C01-1 ofECM harness
connector.

Specification : Approx 1Q below

4) Is the measured resistance within specification?
YES

P 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) Is the measured resistance within specification?
YES

b Go to "Component inspection” procedure.
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» Repair Short to ground in control circuit and then, go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  coresirc

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.

| NO |

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

2. ISCA check.

1) Key "OFF".
2) Disassemble ISCA.
3)
4)

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

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)

SPECIFICATION :

5 Closing Coil Opening Coil
Temperature () Resistance (Q2) Resistance (Q)
20~35 (68~95°F) 15.410.8 11.9+0.8

1. I8CA clesing control
2. Sensor power
3. I5CA closing control

EFPF534A
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5) Is the measured resistance within specifications?
YES

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

VERIFICATION OF VEHICLE REPAIR e

Refer to DTC P1505.
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IDTC P1508 IDLE CHARGE ACTUATOR SIGNAL HIGH OF COIL #2

|

COMPONENT LOCATION  escasscc

Refer to DTC P1505.

GENERAL DESCRIPTION  eatsa0ss

Refer to DTC P1505.

DTC DESCRIPTION  ecsszrar

If there is Short to power in ISCA(closing coil) circuit, PCM sets DTC P1508.

DTC DETECTING CONDITION  eransoos

item Detecting Condition ) Possible Cause
DTC Strategy e Circuit continuity check, high (closing coil) o
Enable ,
Conditions = Poor connection
¢ Short to power in control
Threshold » Shorted to battery voltage circuit
Value . ISCA
Diagnostic * Continuous * PCM
Time . ' , :
MIL e ON

SPECIFICATION  eroenicr

Refer to DTC P1505.

SCHEMATIC DIAGRAM  crasocen

Refer to DTC P1505.

SIGNAL WAVEFORM & DATA  cisrenss

Refer to DTC P1505.

MONITOR SCANTOOL DATA  esccrsar

Refer to DTC P1505.

TERMINAL AND CONNECTOR INSPECTION csssie

Refer to DTC P1505.

CONTROL CIRCUIT INSPECTION  oiasons

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?

» Go to "Component inspection" procedure.

B Repair Short to power in control circuit and then, go to "Verification of Vehicle Répé‘ir" proced‘ure.

COMPONENT INSPECTION  ereeoees

1. ISCA visual check.
1) Key "OFF".
2) Disassemble ISCA.
3) Check contaminétion, "damage or stqck 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.

P Substitute with a known - good ISCA and check for proper operation.
» Iif 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 (C) Resistance (R) : Resistance (Q)

20~35 (68~95°F) 15.4£0.8 11.9+0.8
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C52

1. ISCA closing control
2. Sensor power
3. ISCA closing control

EFPF534A

5) Is the measured resistance within specifications?

vEs B

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. 7
b If thg problem is corrected, replace ISCA and go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eeoponss

Refer to DTC P1505.
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[DTC P2096 POST CATALYST FUEL TRIM SYSTEM TOO LEAN (BANK 1) |

COMPONENT LOCATION  escaraos

HO2S [Bank 1/ Sensor 1]

EFPF702A

GENERAL DESCRIPTION  ecorsss

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 E858CCO7

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, PCM sets DTC P2096.

DTC DETECTING CONDITION  esceosrr

ltem Detecting Condition Possible Cause
DTC e 02 sensor characteristic line shift
Strategy
¢ Dew point end detected
* Required lambda = 1
Enable o Battery voltage > 10.7V
Conditions « Exhaust gas temperature (model) < 800°C
» Heater control enabled » Catalyst converter
= 1200rpm < Engine speed < 3520rpm » B1S1
¢ Engineload : 15~ 78 % e ECM
Threshold
Value = The second controller by B1S2 > 1sec
Diagnostic . 15 sec
Time )
MIL < ON
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% B1S1 : upstream oxygen sensor / B1S2 : downstream oxygen sensor

SIGNAL WAVEFORM & DATA  coseesrs

.i Hdmﬂ [T‘IHEI [voLT] [CHNL | [MENU|

MONITOR SCANTOOL DATA  erosorse

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

2. Warm up the engine to normal operating temperature.

LFJF669A

3. Monitor the "Parameters related to air/fuel ratio(HO2S, MAF, MAP, TPS, ECTS, PCSYV, Injector, etc)""’oh thé scantool.

INJECTION DUBATION 1 4.1 S
INJECTION DURATION #2 4.1 m3
INJECTION DURATION #3 4.1 mS
INJECTION DURATION {4 4.1 nS

KOX X % X X X X

ISC ACTUATOR DUTY

OXGEN SENSOR-B1/S2 ~  @.59 V
EVAP. PURGE VALVE .. .B.B..%Z
INJECTION DURATION H#1 4.1 wS

KoK % X X X X

1.2 CURRENT DATA 1650 1.2 CURRENT DATA 26,58
Y Rl l
BATTERY VOLTAGE 13.8 U MAP SENSOR  33.6 kPa
COOLANT TEMP. SENSOR  85.5 °C MAP SENSORC(VY 1.3y
INT.AIR TEMP.SNSR 51.8 °C | m THROTTLE P.SNSR(U) 8.4 U
E v 28.9 %

[F1x | [scen] [FULL] [PaRT | [GRPH]

|[F1x | |sceN||FuULL| [PaRT ] [GRPH]|

4. Are the parameters displayed correctly?

' YES

EFPFOS1A

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 "System Inspection" procedure
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FUEL SYSTEM

SYSTEM INSPECTION  ecrsasis

1. Check clog on Exhaust gas system

1

Key "OFF".
Check clog on muffler or catalyst converter.

Is Exhaust gas system O.K?
YES

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)

2)

Check leakage on Intake air system
» Check looseness, deterioration or contamination on throttle body and gasket.

P Check contamination, damage or crack on intake manifold, ISCA and injectors.”

» Check contamination or stuck on ISCA and EGR valve.

Is there any leakage?
YES
P Repair as necessary and go to "Verification of vehicle Repair" procedure

» Go to "Fuel line check” procedure.

3. Fuel line check.

1)

2)

Check "Fuel line system"” , ,

B Check looseness of connectors on fuel line.

» Check looseness, damage, or interference of vacuum hose on fuel line.
» Check damage, leakage or bending on fuel line pipe.

Is fuel line normal?
YES

» Go to "Fuel line pressure check" procedure.

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

4. Fuel line pressure check.

1)
2)

3)

Key "OFF".
Disconnect a fuel pump relay.

Engine start and wait until engine stop. and then key "OFF".
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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) s the fuel pressure normal?

» Go to "Component inspection” procedure.

P 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  cscreoes

1. PCV(Positive Crankcase Ventilation) valve check.
1) Key "OFF".
2). Disconnect PCV valve. -
3) Check the movement of plunger by putting in and out a thinbvs.tick.k ‘

4) Is the movement of plunger normal?
YES

P Go to "injectors check” procedure.

» 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.

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 Specification

13.8 ~15.2Q

Coil Resistance at 20C (68°F)
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1. Injector Power
2. Injector control

EFPF537A

5) Is the measured resistance within specifications ?
_YES

P Go to "Sensors related to air/fuel ratio check" procedure.

P 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.

3. Sensors related to air/fuel ratio check.

1) Check the output data of sensors related to air/fuel ratio (HO2S, MAPS, TPS, ECTS, PCSYV, Injectors, etc) on
scantool. (Refer to each DTC guide procedure.)

2) Are those sensors normal?

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 esrrss
After a reparr, 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 troubleshooting procedure.
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p 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  cisseoe

Refer to DTC P2096.

GENERAL DESCRIPTION  ecrscose

Refer to DTC P2096.

DTC DESCRIPTION  esspesco

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, PCM sets DTC P2097.

DTC DETECTING CONDITION  e2003026

Item Detecting Condition Possible Cause
DTC e .
Strategy 02 sensor characteristic line shift
¢ Dew point end detected
¢ Required lambda = 1
Enable « Battery voltage > 10.7V
Conditions e Exhaust gas temperature (model) < 800C
e Heater control enabled o Catalyst converter
e 1200rpm < Engine speed < 3520rpm » B1S1
* Engine load : 15 ~ 78 % « ECM
Threshold
\?;Sue e The second controller by B1S2 <{-1sec
Diagnostic . 15 sec
Time
MIL e ON

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

SIGNAL WAVEFORM & DATA  esorioor

Refer to DTC P2096.

MONITOR SCANTOOL DATA  er2azsss

Refer to DTC P2096.

SYSTEM INSPECTION  er7oe2ss
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?
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P Go to "Intake air system check" procedure.

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

2. Intake air system check.

1)

2)

Check clog on Intake air system"”
P Check clog of air-cleaner.
B Check deterioration or contamination on throttle body and gasket.

P Check contamination, damage, stuck or clog on intake manifold, hoses, PCSV, ISCA and injectors.

Is there any problem?
YES |
» Repair as necessary and go to "Verification of vehicle Repair" procedure

P Go to "Fuel line check” 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.

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/cm?

7)

Is the fuel pressure normal?
_YES

P Go to "Component inspection" procedure.

» Check clog or stuck of the valve in a fuel pressure regulator.
P Check the supply pressure of fuel pump.
» Repair as necessary and go to "Verification of vehicle Repair" procedure.

COMPONENT INSPECTION  ccorrsnz

1. PCV(Positive Crankcase Ventilation) valve check.

1

Key "OFF".
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FUEL SYSTEM

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?

» Go to "PCSV check" procedure.

B 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?

P Go to "Injector check" procedure.

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

¥ 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

Coil Resistance

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

EFPF537A

5) Is the measured resistance within specifications ?

P Go to "Sensors related to air/fuel ratio check" procedure.

P 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.

4. Sensors related to air/fuel ratio check.

1) Check the output data of sensors related to air/fuel ratio (HO2S, MAPS, TPS, ECTS, PCSYV, Injectors, etc) on
scantool. (Refer to each DTC guide procedure.)

2) Are those sensors nofmé’l?
_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 erecraor

Refer to DTC P2096.
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DTC P2232 02 SENSOR SIGNAL CIRCUIT SHORTED TO HEATER CIRCUIT
(SENSOR 2)

COMPONENT LOCATION  exscezcr

HO2S [Bank 1/ Sensor 1]

EFPF702A

GENERAL DESCRIPTION  coiseosn

HO2S(B1/S2) is in the rear side of Catalytic Converter to check the proper operation of catalyst. Oxygen dehsity 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  enxress

If the counter that the signal voltage changes rapidly is over 5 times, PCM sets DTC P2232.

DTC DETECTING CONDITION  ecosaces

ltem Detecting Condition Possible Cause
DTC _— ‘
Strategy Rationality check
« After enough heated
Enable  Battery voltage > 10.7V . P .
Conditions » Catalyst temperature (model) < 800C . S(r)]ortctonnec on |
» Time after dew point end detected > 10 sec cirsgL:it © power m signa
Threshold e Counter of [ Aushk > 2V after heater * B1S82
Value on—off ] > 5 times * ECM
Diagnostic
Time
MIL ¢ ON

Aushk @ Sum of the signal voltage change value (B1S2)
¥ B1S1 : upstream oxygen sensor / B132 : downstream oxygen sensor
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SPECIFICATION  essorore

-

Specification

0.1 ~ 0.9V

SIGNAL WAVEFORM & DATA  ecssrese

FR [y 8.2v 188 [ 6.2 v

RTNR SN T T N N N O O S O O O
[HoLD | [T1nE] [voLT | R [cHNL] [HMENU]

----- oSS

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  ecessssa

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 45/69
F §
% 028 OPERATION(B1/S1) ON
* |028 OPERATION(B1-52) ON
* |OKGEN SENSOR-B1-S1 8.7 U
EJOXGEN SENSOR-B1-/52 ag v
ANGLE BETWEEN CKP&CHP
CAMSHAFT POSITION B
CAMSHAFT POSI.~TARGET
TRANSAXLE RANGE S
¥
FIX | [PART| [FULL]| [HELP] [GRPH] [RCRD]
4. Are the parameters displayed correctly?

YES

LFJF451A

- EFPF605A
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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.

B Go to "Terminal and connector inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  eoresran

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?

B Go to "B1S2 circuit inspection” procedure.

SIGNAL CIRCUIT INSPECTION  eaceesac
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?
P Go to "Component Inspection” procedure.

P Repair short to power in signal circuit and then, go to "Verification of Vehicle Repair"procedure.

COMPONENT INSPECTION  cerrraen
1. Visual Inspection.

1) IG "OFF"

2) Disconnect HO2S(B1/82) connector.

3) Check that HO2S(B1S2) is contaminated or damaged by foreign materials.
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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.
B If the problem is corrected, replace HO2S(B1/S2) and go to "Verification of Vehicle Repair" procedure.

2. Check ECM.
1) 1G "OFF".
2) Connect scantool and Engine "ON".
3) Select simulation function on scantool.

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

1.6 SIMU-SCAN

&
% |ONGEN SENSOR-B1/S1 8.5 U
YOxGEN SENSOR-B1/S2 0.9 U c6
TARGET IDLE RPH B 1. HO2S(S2) Signal
oY 2. Sensor Ground
ISC ACTUATOR DUTY 27 1 -
¥ N, 3. HO25(S2) Heater Power

SIMULATION OF VOLTAGE

988 mny

( CH B ONLY )

[METR| [SINL [+ ][ — ][F1ix |

4. HO2S(S2) Heater Control

<]
d(-h
W
<
w

EFPFO52A

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

VERIFICATION OF VEHICLE REPAIR essisess

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 ?
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YES

P Go to the applicable troubleshooting procedure.

» System is performing to specification at this time.
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IDTC U0001 CAN COMMUNICATION MALFUNCTION

GENERAL DESCRIPTION  esssest

As vehicles electronically controlled, various control unit is applied to vehicle and several units are controlled based on
the signals from the sensors. Therefore sharing signals of sensors and information is required. To meet this requirement,
CAN communication type, which is insensible to external noises and whose communication speed is fast, is applied to

power train control.

Sharing signals from RPM, APS, gear shifting, torque reduction in ESP, ABS and various modules, addtive control is

performed.

DTC DESCRIPTION

E82030A4

If it is impossible to communicate through internal or external CAN line over 500ms, PCM sets DTC P600.

DTC DETECTING CONDITION  eorsroe

ltem Detecting Condition Possible Cause
DTC Strategy CAN communication status check
Enable Battery voltage > 10.7V
Conditions Ignition on, no start phase
Threshold Bus-Off time on external CAN > 500ms * Poor connection
Value Bus-Off time on internal CAN > 500ms * PCM
D;agnost:c Continuous
Time L
MIL OFF

SIGNAL WAVEFORM & DATA  cacsmors

at [ 8.5 V a5y

. DANHGH g

N/’ 15 NN - J#
. i 1

|

o] [ees] -] Toeco] v

Monitoring CAN HIGH and LOW simultaneously is important in monitoring CAN communication waveform.

When CAN HIGH signal rise to 3.5V and LOW signal drops to 1.5V - voltage difference between HIGH and LOW signal is
2V - at BUS IDLE state(DIGITAL "1") whose reference voltage is 2.5V, "0" is recognized. Besides, comparing HIGH and LOW
signal if opposite waveform is detected with the reference voltage of 2.5V, Check if current CAM signal is transfers correctly.

Continuous "0"signal above 6B|T means the occurence of error in CAN communication. 1BIT is easily distinguished as
calculating the time when "SOF"(START OF FRAME) which notifies the start of frame occurs. Check if "0"signal

above 6BIT is detected continuously when monitoring CAN communication waveform.

LFJFE36A
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MONITOR SCANTOOL DATA  czcer0ss

1.

2.

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

Monitor the "CAN" parameters on the scantool.

- Check the value of current data displayed normally.

- Check "Transaxle Range Switch" and "Torque Regired from TCU" parameters among ECU’s current data. (AT
vehicle only)

- Check "TPS", "RPM", and "ldle Status" parameters among TCU’s current data. (AT vehicle only)

- Check "RPM" and "TPS" parameters among ABS’s current data. (ABS or ESP vehicle only)

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  eorosain

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

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

P Go to "CAN communication circuit inspection” procedure.

SIGNAL CIRCUIT INSPECTION  eoicseer

1.

Check CAN BUS Short to Ground.

1) Key "OFF".

2) Disconhect PCM connector.

3) Measure the resistance between terminal 62 of ECM harness connectorand chassis ground.

4) Measure the resistance between terminal 81 of ECM harness connectorand chassis ground.

Specification : Infinite
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CO1-1

6|7|8]9]|10|11[12|13[14|15]|16(17|18[19]|20|21
25|26|27]28|29|30(31|32(33|34|35(36|37|38|39(40
44|45|46|47148149|50]51,52{53|54|55|56|57|58|59
63|64|65|66|67|68|6970171|72|73]74|75[76|77|78

62. CAN High
81. CAN Low

EFPF539A
5) Is the measured resistance within specification?
P Go to "CAN BUS Terminus Resistance Check(Harness side)" procedure.
» Repair Short in signal circuit and then go to "Verification of vehicle Repair” procedure.
2. CAN BUS Terminus Resistance Check(Harness side)
1) Key "OFF".
2) Disconnect PCM connector.
3) Measure the resistance between terminal 62 and 81 of ECM harness connnector.
Specification : 120Q = 10Q
CO1-1
6|7]8]9[10]11]12]13]14]15]16]17]18]19]20]21]22]23]24 5|4
25(26|27|28(29|30{31|32|33|34|35|36|37|38{39|40| 41 62. CAN Hiah
. ig
44|45)46]47|48]49|50|51|52|53|54|55|56| 57| 58| 5960 1. CAN Low
63|64|65|66|67]68(69|70|71|72|73|74]75|76|77|78|79
- EFPF5398

4) Is the measured resistance within specification?

YES

B Go to "Component Inspection” procedure.
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P In case the measured resistance is around 1.0Q : Repair Short in signai circuit and then go to "Verification
of vehicle Repair" procedure.

P In case the measured resistance is Infinite : Repair Open in signal circuit and then go to "Verification of vehicle
Repair" procedure.

COMPONENT INSPECTION  esseanrr

1. CAN BUS Terminus Resistance Check (Component side)
1}  Key "OFF".
2) Disconnect PCM connector.

3) Measure the resistance between terminal 62 and 81 of ECM connector. (Component side)

Specification : 1209 + 10Q

C01-1

6]718]9]|10{11{12[13|14|15{16]|17|18[19{20(21{22({23|24| 5| 4
25126127|28(29|30{31/32|33|34|35|36|37|38|39|40(41
44145146|47|48(49(50|51|52}53|54|55|56|57|58|59|60
63]64{65(66|67|68(69|70|71{72|73|74|75|76|77|78|79{8

62. CAMN High
81. CAN Low

EFPF5398

4) Is the measured resistance within specification?

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, con-
tamination, deterioration, 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.
¥ If the problem is corrected, replace ECM and go to "Verification of Vehicle Repair” procedure.

VERIFICATION OF VEHICLE REPAIR cozarzes
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.
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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 U0101 SERIAL COMMUNICATION PROBLEM WITH TCU (TIMEOUT)

GENERAL DESCRIPTION  cieranro

As vehicles electronically controlled, various control unit is applied to vehicle and several units are controlled based on
the signals from the sensors. Therefore sharing signals of sensors and information is required. To meet this requirement,
CAN communication type, which is insensible to external noises and whose communication speed is fast, is applied to
power train control.

Sharing signals from RPM, APS, gear shifting, torque reduction in ESP, ABS and various modules, addtive control is
performed.

DTC DESCRIPTION  eoosaser

If there is no message from TCU to ECM through external CAN line over 500 ms, PCU sets DTC P1602.

DTC DETECTING CONDITION  er2s0011

Item Detecting Condition Possible Cause
DTC Strategy * CAN communication status check
Enqple » TCU is not coming via internal CAN
Conditions
Threshold ¢ No message time from TCU via external » Poor connection
Value CAN > 500ms ° TCM
« ECM
Duag_nostlc ¢ Continuous
Time
MIL » OFF

MONITOR SCANTOOL DATA  ezs2orc

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

3. Monitor the "CAN" parameters on the scantool.
- Check "Transaxle type, Torque control request, etc” at the ECU service data mode.
- Check "TPS, RPM, IDLE STATE, etc" at the TCU service data mode.

4. Are the parameters displayed correctly?

YES
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 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 enisceo

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. i
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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FUEL DELIVERY SYSTEM

COMPONENTS  eestozer

2 Fuel Pressure
Regulator
& 5
9 / ) 4
: &>
\/ \/ ~
6
& DV 1
VA ,
3
1. Fuel Tank 5. Leveling Pipe
2. Fuel Pump Assembly 6. Hose (Canister <> Fuel Tank)
(inctuding 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 esro0ra

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 fusel 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.

/N cAuUTION

Cover the hose connection with a shop towel 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).

oD

Fuel Pressure Gage and Hose

(09353-24100) Fuel Pressure Gage Connector

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.

H N

Standard Value: 343 kpa (3.5 kgf/cm, 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 | Fuel Pressure Regulator
seating of the fuel-pressure ‘
regulator.

Sticking fuel pressure

Fuel Pressure too High
regulator

Fuel Pressure Regulator

5. Stop the engine and check for a change in the fuel pressure gauge reading.

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
necessary repairs usrng 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

LGIF009J
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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 residual pressure in the fuel line.

5. Conenct the fuel feed hose to the delivery pipe.

8. INSPECT FUEL LEAKAGE ON CONNECTION

—

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.

3. If the vehicle is normal, connect the fuel pump connector.

EGPF408A
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FUEL SYSTEM

FUEL INJECTOR

INSPECTION  epecsara

1. Measure resistance between the terminal 1 and 2 of
the injector.

Injector Resistance: 13.8 ~15.2 Q at 20C (68°F)

LGIF602P

2. Iftheresistance 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) eossscon

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  eaisarrs

Install the Fuel Pump acording to the reverse order of RE-
MOVAL procedure.

Tightening Torques
EGPF409A Fuel pump installation bolts/nuts: 2.0 ~ 2.9N-m
(0.2 ~ 0.3kg'm, 1.4 ~ 2.2b-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.
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FUEL SYSTEM

FUEL TANK

REMOVAL (INCLUDING FUEL FILTER AND

FUEL PRESSURE REGULATOR)

1. Preparation

EEBBES2F

1) Fold the rear seat (Refer to "BD" group in this

WORKSHOP MANUALY

2) Remove the service cover (A).

3) Disconnect the fuel pump connector (A).

4) Start the engine and wait until fuel in fuel line is

exhausted.

5) After engine stalls, turn the ignition switch to OFF

position.

KFPF217A

EGPF409A

Disconnect the fuel feed hose quick-connector (A).

EGPF412A

Life the vehicle.

Remove the center muffler (Refer to "EM" group in this
WORKSHOP MANUAL).

Support the fuel tank with a jack.

N——g
%\QT | 7@7

KFPF222A

Remove the brake hoses (A) by unscrewing the
mounting bolts (B).

EGPF413A



FUEL DELIVERY SYSTEM FLA -307

7. Disconnect the fuel filler pipe (A), and the leveling pipe INSTALLATION  esnseco
(B).

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)

KFPF223A

8. Disconnect the canister hose (A,B)

EGPF414A

9. Unscrew the fuel thak mounting bolts (A) and nuts (A),
and then remove the fuel tnak(B).

KFPF225A
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